; e3ewtwL" n<+6r +T+wB~ WO 02/ (I fi.ls8( PCT/US02/ 113701 HETEROCYCLIC
I NHI BI TORS OF ERK2 AND USES THEREOF CROSS REFERENCE TO RELATED APPLI CATI

Thi s apply o laims priority to US Provisional Patent pApRIshERLHON
60/ 267, 81 6?%2'0@%8 ebruary 9, 2001 and US Provi si onal Patent p fl?sf:ati on

60/ 328,768 filed COctober 12) 2001, ”H"Wﬂmmmmm of which are incorporated
herein by reference. FIELD OF THE e present invention is in

the field of nedicinal chem stry and reoabes to pyrazol e conpounds that are
protein kinase inhibitors, especially inhibitors of ERK, conpositions
cont ai ni ng such conmpounds and net hods of use. The conpounds are useful for
treating cancer and ot her diseases that are alleviated by protein kinase

i nhi bitors. BACKEEGBRSEELFCGE INNENFORY At iR (IRfen AR  ed protein
(MAP) 1 kinases are serine/threonine kinases that nediate 5 intracellular
signal transduction pathways (Coobb and Goldsmith, 1995, J Biol. Chem,

270, 14843; Davis, 1995, M. Reprod. Dev. 42, 459). Menbers of the MAP

ki nase fam |y share s C L i ns ural donai ns,
and include the ERK2 2 o &éé i E BPSEREES A Hﬁge), JNK (Jun

N-term nal kinase), andip38pklinesesonJiksiandppd8rkipagsesuare activated in
response to _the pro-inflammtory cytoki nes TNF-al pha and V1' 0 02/0(i-481
-2 PCTI US( 1BreyASiongintRaenikiApPLicatd By €34T #1&therd HRIr@r Yieat
shock, hyperps ri t 1] 5 adi_atiqn, PP:P%J ] -and

i nhibitors 319 p'%ﬂ o(fieiatr?&s;%gt hﬂerg?(}lslg(1 G‘Iigtepralrlj ;Braﬁ:[éer?dqa}?é% 19 4%/&9@%?'{’7%?'6?%%5; Han
et al., 1994iledScdemierra?, 081 Rahygeaudattalof Wobs) ardi ol . Chem
270, 7420; Shapiro aqgﬁﬁinarell , 1995, Proc. Natl. Acad. SC . USA 92,
12230). In c}éﬁfqré’ﬁr,a &%nagﬁ VEEF P t ogens and growth factors
(Bokeneeyer et al.. 1996, Kidney Int. 49, 1187) . 10 ER@’"WMW"M‘HW"P
distributed protein kinase that achieves maxi num activit Thr 183
and Tyr 185 are phosphoryl ated by the upstream MAP ki nase ki nass¢ MEK1
(Anderson et al., 1990, Nature 343, SOLuFCWEiIdd -+ 1992, Science 258,
47S). Upon activation, 15 ERK%W%W egul atory proteins,

i ncludi ng the protein Tengsesdrak A0 veBjturdracks ein athe fAB95] I Bi ol . Chem

270, 18848) a NAPKAP Rouse et al., 1994, Cell 78,. 1027 an
transcri pt?mﬁf&a@ Cil?é‘HS%YAﬂféf Gt &Y%ﬁ%élag@%‘gﬁw&w | Biol.
16, 1247), Eheatl 3@ Rvugenyd ilsedlinhlidB®ors, Rspdenm etimhibi €983 Proc.

Nat|. Acad. Sci. USA 90, 10952), and c-Myc (QAiver et al., 1995, Proc. Soc.
Exp. Biol. KdERK,Q comppsitipues jeprdladaing @irzh reampeundetand t he Ras/ Raf

dependent p ‘i\@é% je e : [ 260, A6p . may 25 help
relay the s?rge%a S f%qﬁeésetr;% ecrﬂ"?p%%yds?;dcrg%g%c pr ot el ﬁ%?%has been
shown to pl @preawlaad PitHer mhgxdses griatt moorTlEvidHtdd eastpoaneen cel | s
(Frey and |.der, 1997, .Cancer Res. 57, 628) and hyperexpression of ERK2 in
human br eas l&ﬁ?@eﬁ“ﬁ’ﬁ?%&ﬁ'r eported (Sivaranan 30 et al., 1997, J din.

I nvest. 99, 1478). Activated ERK2 has al so been inplicated in the

proliferation of endothelia-stinulated airway snooth nuscle cells,
BACKGROUND OF THE INVENTION

Mammalian mitogen-activated protein (MAP)1
kinases are serine/threonine kinases that mediate
5 1intracellular signal transduction pathways {(Cobb and
Goldemith, 1995, J Biol. Chem., 270, 14843;'Davis, 1995,
Mol. Reprod. Dev. 42, 459). Members of the MAP kinase
family share sequence similarity and conserved structural
domains, and include the ERK2 (extracellular signal
10 regulated kinase), JNK (Jun N-terminal kinase), and p38
kinases: JNKs and p38 kinases are activated in response

to the pro-inflammatory cytokines TNF-alpha and



WO 12/ 0OG-S86 -3 PCTI US112/f13791 suggesting a role for this kinase in

ast hma (whel chel et al., 1997, Am J. Respir. Cell Ml. Biol. 16, 589).

Aur or a- 2 k§naﬂﬁg&hne/threonine protein kinase that has beggyiggbisefed in
human cancer,” such as colon, 5 breast and other solid tunmors. This kinase
is believed to be involved in protein phosphorylation events that regul ate
the cell cycle. Specifically, Aurora-2 may play a role in controlling the
accurate segregation of chronmosones during mtosis. Msregulation of the
cel | 10 cycle, can dgah Lo cald Ubareorali Lerali00. andnt bernabpocasb! i es.
In human colon cancef tissue, the auroraZ protein has been found to be
over expr essatypSgesidsohinf ¢, etl atayi&MBO Jadid®9b8n, 17, 3052- 3065;

* Schummacher et al., J. Cell Biol., 1998, 143, 1635-1646; Kinu et 15 al .,
J. Biol. ChémPongsacemaridessandrynhild Langcal HHehate ﬁ}’ﬂéﬁﬁgés(&sm 3)
. is a serinel{dueopi g HF o4Li N Kégasecspnpié setlopf; anandef 3ai sof opps, t hat
are each encoded by distinct genes [Coghlan et al., Chem stry & Biology, 7,
793- 803 F2008)ienden 26W, 200K neing€awd . eOprhi onl Ehet VcBipéy. Chew; 508-514
(2000)]. GSK:.3,h en,inplijca i i pus di segas pnc kng,digbet es,
Al zhei nmer's 'ﬁ%EZZ%QFCKEP%ﬁ o7 é$§ %g%%9%£9#hn?%§§ép?%géfvggg?éoﬁgé?'and
neur odegenerg¢i veusia seases22and. cardi esyorese, hypkrs t apphyct Wpa 08466897, WO
00/ 38675; 25 and Haq et _al., J. Cell Biol. (2000) 151, 117J. These di seases
may be causedipggens 3 F¥OVHD fRetabhofReFeBPERLtbn2bf - ciPPaIn cel
signaling pagfyeys tR-Whigh SS9 P plays a role. GSK-3 has been found to
phosphoryl ate and nodul ate’ the activity of a nunber of 30 regul atory
prot ei nd0 These pr ot ei ERK2 nt$ uelewiigtpgenssynbhbseé photainskinaseate

limting enzynme necessary for, glycogen synthesis, the.m tubyl e
associ at ed prifiidc 1%Y?%1@?ﬁﬁ%9£5@%§f¥ﬁ¥¥lgﬁ?%/%@?@lTH%E%gu?n he gene
transcripti o%f@@s Odréd ?ﬁ)l@@élﬂl%ﬁyléﬁéd by afsé abpOPréant MAPI RAnkaet or el F2B,
as well as ATP citrate |yase, axin, heat shock factor-1, c-Jun, c-Msc,

c- Myb, CREB,XHRESCERIEKL THRR@eHF9Rr 8k dt ot el 190 arJaturs PABri £5fé GSK.3 in
many aspect ellular ol | obhkgerabgon, ydihfif ,hatban and
developnent%lﬁ%w%.%émég'hggég?édb%g%ﬁagyé%%ét@?gpre?gegnngg%h?%e treat nent
of typelbl drketEsosphsuylatendugry segubétoygy| padseinscelihgladigbucose

upt ake and glycogen 10 synthesis ng._t hi t hwa GSK-3.1s negative
regul at or oftgé ?9&5&?n-?ﬂﬁ%%%dRﬁﬁéﬁa?ajﬂﬁﬁﬁggl?F %ﬁe’pigééhc “of insulin
causes inhi bgibpn ShefSKzPo ettt &yl phasmhpPrxbat K RBuss8dedealt i vabban of

gl ycogen synthase. The inhibition of GSK-3 | eads to increased glécogen 15
synt hesi s anéedl ut®sel dT hkea K| BFANSEr APt iopNRECtoBs BUSE. 35(2886) . Cross

et al., Bioc 03, 2i- 26163894y, Cokeny Bigghenms  Seo477T apsk. 121,
555- 567 (199%&?%%%?% Oh ot Al . Bl ochem J. 290  123-158 (1994)J. However .

in a di 2beti (Rphhgemidwaeralt hedbasul cnFoespéher 20 a3 .i npaPBed&rogl-ycogen

et vel y M bl dec coet s Ben abr HISE R cafaahe s REAGYER RS i gn

bl ood | evel s3pf, ol sig9sepwbth geut eerpd bBoby.tged. ebiect sebhat BRK2 is
ultimately result in cardiovascul ar di sease, renal 25 failure and
bl i ndness. |13lsdch gawvperrsamt harageknaf FRASuRam/RAGueéeBEPARPI ti on of GSK-3

fails to OCQ&Eth&éys (Moodie et al., 1993, Science 260, 1658) and may

25 help relay the signals from these potentially oncogenic
proteins. ERK2 has been shown to play a role in the
negative growth control of breast cancer cells (Frey and
Mulder, 1997, Cancer Res. 57, 628) and hyperexpression of
ERK2 in human breast cancer has been reported (Sivaraman

30 et al., 1997, J Clin. Invest. 99, 1478). Activated ERK2
has also been implicated in the proliferation of

endothelin-stimulated airway smooth muscle cells,



has al so been reported that in patients with type Il diabetes, GSK-3 is
overexpressed [ WO 00/38675]. Therapeutic inhibitors of GSK-3 therefore are
consi dere . e useful for treating diabetic patients { i from an
i npai r ed gleo’ss‘%(/)‘&&s)sgpto Tl U 0o e - ane ber) st 1o od3diiRE g T
activity has al so been associated with Al zheiner's di sease. This disease is
characterized by the well-known (err)-anylLoid peptide and the formation of
intracellular neurofibrillary tangles. The 5 neurofibrillory tangles

contain hyp | at r i Tau, | o] Latedson
abnormal si %%%h%sfﬁ%—?bsﬁo%% g{ p %%%h%l?y?%?%ﬂ%hgggg%nor mal sites
in cell and ani mel99bdeds. FurkRéswiomr eCelhhiibit i Bnodf BBK-38HAs been shown

to prevent hyperphosphorylation 10 of Tau iin cells [Lovestone et al.,
Current Biology 4, 107/ r?i%QMﬁ;aEﬁ%ﬁﬁﬂ%@ghE?O%}?é REQFGFBpbrPa8e 3251-55

. (1997}] . Thefg{ongs idedss hﬁﬁkiﬁé’@@e& hat GRlas @ght¥itysheN REOEBLEN,
generation of the neurofibrillary tangles and the progression_ of

Al zhei neb' s ifets eand SoArer heel sdbsenere. of TIGEK-Binas¢ei#) behiered which
is degradated after sphoryl ati.on. by .GSK-.3, 3-catenin
have been rgtpoor eedn?xgohg‘(’:‘%gzlo%kﬁ%%?%l%a??%%?%o%ﬁggﬁggg %1 égkgegfﬁagssoci at ed

W th ot her dfepasese rehat&slll ocydirs easgpedi ALt dhg| BerbrdeathagOpldhrong et
al ., Nature, 395, 698-702 (1998); Takashima et al.) PNAS, 90, 7789-93
(1993): Pei ®tralie in cqpiFobhitd| theGccerrtesegregasP ks a result of
t he bi ol ogi [WyseTel C r er eyl Sy &1 8P oh NLEr 88L LB11

t her apeuti cgﬁlg/d 25 eﬁ%cﬁggn@%-%o?% i b??%%gél%jriml Iidrlm%)ecul es that inhibit
GSK- 3 have raceis |gabeksad eporceldl | A0 99 6b8HFré Chonnindndt€r00/ 38675

(Sm thKline eechar?. .. Ayl fubhzti t ut ed (g%(rrol es_are _known '&n gheo a-
literature. THPDHITTAET: 17 B2 (5P 52 LY 302 858%7, ¥18) *HE0E2been
descri bed as bt 19| g R geFe RNt QGO 56 BEt bVétyxplebsbiiar ybpgrazol es have

been described as p38 inhibitors (WO 99585231. VNO 02/ 0C- 4SSG - 6
PCT/ | 1S02/ 0FA%C et s2h- hi FiBAnret 12 cal 7 nedB5203 865 el SphHBAChET

therapeut | c i epf Nys &0 B161Useldbe ! Migealbsg.1b8evakiaypacandi tions

associ ated wit h 'ERK2 activation. For many o ese conditions the currently
avai |l ablLe 5 4 eatdrenBiopt i Chemar el 9adezvat e13A6€or8VnYly, there is great

i nt toi d ef ti i nhi bjt f i i i | udi ERK2
Rhibitors that are (COYGPOTh Trechas sreane chRakt PEn adtoci at od w th
protein Ki na§éarﬂ5:é}' 0‘%&?1:'?%%]%2& Hg'ir@gg:cgﬁgrigggl\gk Ehdhﬁs now been

found t hat conpounds nvention and compositions thereof are
effective asigwideae khaasare ndadh temsodedpegi disyinsti ganbst ¢Cegbilahb
ERK2. These gonppunds, have, Lhe  9gne1 8, f o M8s1503 (2000); kim and
20 Kimmel, Curr. Opinion Genetics Dev., 10, 508-514 (2000)].
GSK-3 has been implicated in various diseases including
diabetes, Alzheimer’s disease, CNS disorders such as
manic depressive disorder and neurodegenerative diseases,
and cardiomyocete hypertrophy [WO 99/65897; WO 00/38675;
25 and Hag et al., J. Cell Biol. (2000) 151, 117]. These
diseases may be caused by, or result in, the abnormal
operation of certain cell signaling pathways in which
GSK-3 plays a role. GSK-3 has been found to .
phosphorylate and modulate the activity of a number of
30 regulatory proteins. These proteins include glycogen
synthase which is the rate limiting enzyme necessary for

glycogen synthesis, the microtubule associated protein



R3Un w NH N "Z1 ITh A/ QR2 TnRi | 20 or a pharnaceutically acceptable
derivative thereof, wherein: Sp is a spacer group conprising a 5-nenbered

heteroaroW@)tdzg,(,Hspg, wherein Ring A and QR2 are attached %@ rRRoBh3791
non-adj acent positions; and wherein 25 Sp has up to two R6 substituents,

provi ded that two substltutable carbon ring atons in Sp are not
si mul t aneously substituted by R6; Z1 and4Z2 are each independently sel ected
fromNor CH T and Q are each an independently sel ect ed Iinker group; WO

(12/11 G~SSGTPgr/ %/ﬁ@ﬁﬁ&g&ﬁ%@%@ B\l%ate -NR CONR -,

-NR COz- -NR 02- - SOZNR' -
“NR SO2NR - tmnslscazmn nMraindi at asre feacdor rmjmnm,deem Iwe]slelmtzeﬂpf rom zero or
one; 5 Rl is select ed from hydroghen CN, hal ogen, OH,

Rz is sel ectddTEmlyass)PRa, -NqxsShrER Kgjctor- i( @:p&w% s(f’-‘Rs ) CH (
RS) 2, -N N (R4 0: L R3

" sel 2act ed fré’gﬁ % ) Ifx;%z [ﬁ%ca\%é?%)ﬁ% ec&ilve% %_&r%’t%%_' %glf% CH I(SRS )

z , or -g( @Inh@mcsa@é (Gsﬁej M (mdMy JasbecttRdE RéFlulwepraeensl ysagel ect ed

froman optionally substituted group selected fromCl 6 aliphatic, C6_|lo
aryl, a het ®ediienatiPhad Hef S<amt 13 Pt , deye koameRet er ocycl yI ring

having 3-10 ring ato n%%ﬁ%'éedﬁ?@&?%ﬁdzé[ysﬁk%tfg O By R

-COR, -Q02R, -CON (R) z, -502R , or - (CH2) yCH (RS) z each
R5 i s i ndepdrderittey temdamtatt fobmyRe OF dmteﬂﬁzn)ngfth\l(rﬂjn@ch(l?) 2,

oF SN (R PighaLidy Aeaas (S Rlan phifdsd st ate, a0t @V eader aip; 5“

(R) 2, 101( thediR . HondRIER patdN ddk )3 Zis C@hééﬁ&ﬂe SO02R',
NR SO2R , CN, or SO2N{R ) z, each R is independentl ﬁ selected from

hydr ogen or r@ﬂ@@t@m idhdihe dskinvmadnad 1 65 kgnphat i Bogr » oFhéwo R on
t he sane ni e 4 r f

menber ed he er(rég%glc yl orKﬁsgelffe%gaérJylger“éil\ﬁngI{.h ec|{s}5rr§e e%o% r[gém}fs %%:Hz)

WOR , (CHz) phiespROryd,atoiror{ Ghird JABR:ti8{t i cefao_ifﬂ.wwgem rﬁiﬁpﬁmﬁ&mtl
selected fr 0-, used h r the ol | ow def| ons shal | appl y
unl ess ot heﬁiﬁesé‘niwltﬁft H’&ee&‘gﬁ %ptt % FHYE t 581

PCT/ U302$f1%@913;h$_1§l$}§1|§1ﬁ&5be|®ﬂb3@ [Km@mk@@mbj ypmgh $d1¢ phrase
"substituted or unsubstituted" or with the term"(un)substituted.” Unless

otherwi se i #di5atfed 128f JoptGLARS 18F sbst iBLAPTr olip 83 hate %6 subst i t uent
at 5 each sy t)U-t %‘?Jnheerposéié&ﬁ‘erf?f 4018 OF AP, angh eagdl SUBFL{484 PN 1S
i ndependent of 'the ot
Mas31llon et al., Biochem J. 299, 123-128 (1994)].
However, in a diabetic patient where the insulin response
20 is impaired, glycogen synthesis and glucose uptake fail
to increase despite the presence of relatively high blood
levels of insulin. This leads to abnormally high blood
levels of glucose with acute and long term effects that
may ultimately result in cardiovascular disease, renal
25 failure and blindness. 1In such patients, the normal
insulin-induced inhibition of GSK-3 fails to occur. It
has also been reported that in patients with type II
diabetes, GSK-3 is overexpressed [WO 00/38675].
Therapeutic inhibitors of GSK-3 therefore are considered

30 to be useful for treating diabetic patients suffering

from an impaired response to insulin.



The term "aliphatic" or "aliphatic group” as used herein neans a

strai ght-chain or branched Cl-Cl2 , hydrocarbon chain that is conpletely
saturate ;0?%;; 10 contains one or nore units of unsatupglRe20H61 @
nonocycl i c (% %ydr ocarbon or bicyclic Ce-Cl2 hydrocarbon that is
conpletely saturated or that contains one or nore units of unsaturation,
but which is not aromatic {also referredsto herein as "carbocycle" or
"cycloal kyl"), that 15 has a single point of attachnent to the rest of the
ol ecul e wherein any gyl dladivitig Hdb Sl b b&yeldSsdd T 8y shepnhas 3-7
menbers. For exanple, suitable aliphatic groups include, but are not
linited to, Alizhedmesn’ sordiredast or HHgdisgaaemnyls AraxATTeH 8eHsPhnd

" hybrids 20 thereof such as {cycloal kyl)alkyl, (g¢ycloal kenyl)alk or
'('c?/ﬁl oal lk)él l)tgwéf?ﬁl‘qi kaqxft eﬁ(' Y']é?"l'éijlp‘%pt' ;&Wf ,t%%?d?%?%%ﬁ%%%
. "al koxyal kyl; M -5, r part of a larger
imt 1303 %Man%d r215llt)%§ﬁche O app

noi ety includes both strai chai ns containing one to
twel ve car borewatadimhr ifiHe e rtrend lad k eroyl t'a am chy e kyimyd phoseta aednBaar as

part of a larger .moiety shall include . both straight .and branched_chains
cont ai ni ng tREP%T1 v@}%ee %‘bo’n‘s RRPh ﬁ‘%‘?cﬁs&“ haa’?rb%ﬁ‘%f"?lt%%r oal kenyl "
and 30 "hal GiOXhad Bt Hrotn @ keydplsrdl &OX YshéSe t fisncaaglmay be,
substituted with one or nore hal ogen atons. The term "hal ogen" neans F, Ci1,

Br, or |. Sitey 07 @elSsmnd arparluNade b379 FYREEReF e hetBREBL BRP  neans
nitrogen, o K f i ncl i g.glgiﬂ QitpROEN and
sul fur, and)&tyfﬁgdéq%g% et%]gi z%gcfr?o%ﬁqné% %@1?@%@%@@&0 ené%lmégil% he term
"nitrogen" iokc|Teesira caidss i [Ltedsteorte nett ragen GireemetBiotggyi€. ring. As

an exanple, in.a saturated qr partially unsaturated ring, havi -

het er oat ons ¥l &t dHffgolﬁﬁ ’o%l'ffg"m %ecﬁf%'? " i ?%ﬁ%ﬁ?p?‘ﬁté itggagﬁgﬁay be N
(as in 3, 4-ditwednor 2HeF Ot dtd, INH {fShd 14 OYdd Ot h&kt nysx-9r adRivigg in
N-substituted 10 pyrrolidinyl). The term"aryl" used alone or as part of a
| ar ger noi etMaAPHIMOLE dgratien Hkodye nenrohihrbldarkyrangiesepsdt o
nmonocyclic, Ric ' L j ' Sys ving a total of five to
fourteen 15 %enéqnﬁ%%%é%%%,gé%g%%i%s %ﬁ%g?%]%g in the systemis
aromati gsand wherei n eatherdNdsubs t Fer S VSt el RoNt 86 NB- Saténinrwhgchenbers.
The term"aryl" nmay be used interchangeably with the term"aryl ring".
[0001] The tiet redradatry cdferer Johosphiey vkl gn "Dy oFSKnét erB@%EFP@" as used
her ei n neans non- aro i c,. nmonocycli bicyclic or tricyclic ring.systens
havi ng fi vesl(eovef A 'qaftrﬁ‘%ﬁ}blaeYes%%e%”ﬁy%O%%eeé ot™ n%%%l??%%rﬁ%rl’r%ers is a
het er oat om {&itk Ot KWW dTsd Neesy SIS E0M S NGiBnt 8tKeti Ng NMembers.
25 [0002] The term "heteroaryl"”, used alone or as part of a larger noiety
as in "het erbgedses "Teoratedtee clmrgredfoximn neereral teekbnde§ERi c, bicyclic
and tricgycli i stens i t frfdv ou FWale) nbers,
wher ei ngét I aﬂsél{%néee/r%ﬁg’ ilg‘g?%%g‘s%%ée)ma%%t?éé&%r g%réa??& g%ﬁﬁggg{tnaoﬁgeri ng
in the systen contdfs De DT80 e hE?e3DatPas, en@l whedein each ring in

the systemcontains 3 to 7 ring nenbers. The_ term "heteroaryl" my WO
02J0OC~S86 Péi?‘ilf%‘éﬁ‘i%#glﬁ"fﬁo Te u%%ﬁ$$nf%$%%éﬁgeabl y with the term

"heteroaryl ring” or the {erdduetsf oghoONBldLogidil ainpottankedorg aral kyl,
aral koxy, aryl oxyal kyl and the like) or heteroaryl (|nclud|ng 5
het er oar al kydSkmdl, hehereaty| aikeemt ahrterest | ke) tievapewhycadhyai n one or

nore substituents.. Sui | i nts atgdy capRop;at om of
an aryl ,Qghet%r%%cr’%ﬁ\fe acg'a k@l?@i%ﬁ%‘r oa%@?k%%%?%%gi%%e fs?eFect eg fr om
hal ogen, -RGSKR h&R deceéntkey yéemerepoxyed 1[WQ199 g6 bgbenédhoxypn)
protected OH (such as acgl ox%/g, _Pheni/l
and WO 00/38675 mithKline Beecham)].
Aryl substituted pyrroles are known in the
literature. 1In particular, tri-aryl pyrroles (US
30 5,837,719) have been described as having glucagon
antagonist activity. 1,5-Diarylpyrazoles have been

described as p38 inhibitors (WO 9958523).



(Ph), Ph substituted with R, -Q(Ph), O (Ph) substituted with R, -CH2 (Ph) |,
-CHz (Ph) substituted with R, -CH2CHz (Ph) , -CH2CH2 (Ph) substituted with
R -NOZ, ofeMosMsg R) 2z, - NRC( O) R( -NRC ( O) N ( pRrjuspamsnNROZR ,
-NRNRC ( 0 ) R, 15 -NRNRC (O N (R) z, -NRNRCO2R, -C (O C(0) R -C (O
CH2C (O R -CxR -C(O R -C(O N(R 2, -CC(O N(R 2, -S(0) zR
-S02N (R) 2, -S (O R -NRSO2N (R) z, -NRSO2R, -C (=S) N (R z, -C (=NH) -N
(R z, - (CHR) yNHC (O R, or - (CHz) YNHC (O CH (V-R (R , wherein each
Ris independently 20 gglectied  nopmidiRaehe Si¥dONAdy Sdibadddéed Cl_s
al i phatic, an unsubstituted 5-6 nerbered heteroaryl or heterocyclic ring,
phenyl (Ph) newQ(th®rapsu t-iCHY R OHA(tRh ) thatherrd miseful Ol tzgrE Mg s a

| i nker group.. Subst.ituents on the aliphatic gro cted 25 from
NH2, NH (Cli’cz}[‘eal"iﬁdfﬁao[‘isc)c‘?“q%r}(’ﬁnf’4 ’E‘a‘“'lﬁoop‘hlaﬁt'iecciJ %%ﬁ%@eﬁ%gﬁ%%‘%ﬁ?phati c,

. OH 0- (Cl_#c imphat idD) thd¥2,cdMitQis 2 drehtely pwdixdble - O (hal o
Cl_4 aliphatic) , or halo C1-4 aliphatic. An aliphatic group or a

non- ar onft | EYER NS GRFEQRS ra%Ry HRRA’BHE n one or nore substituents.
Sui t abl e substituents tur r j t u r of a
non-aromati c heter ocy&%cgéﬁr@y’wq%?%ﬁasgﬁl}séé% %%P%ﬁlg%zl?%g?%i@are
sel ect ed fr @fifidwasierd iistreid ishove drptdies imsaing =t edinalbdimafERK2 ar yl  or
het eroaryl group .and the following: =0, =S,  =NNHR*, =NN (R*) 2, =N-, =NNHC
(0 R, Y ANHEE HAGA ) t-I?NHS"c‘If(aP?WSOI e IRh YR EAR R i s

i ndependent |asr %8l et dd0in dudnegen ot ropiieiod | csibst idnt ed Cl_s
aliphatic. Substituents on the aliphatic group of R* are selected from NH2,
NH (Cl1_#Caliphatic) , N(Cl 4 aliphatic) 2, halogen, Cl1 4 aliphatic, OH O
(C1_4 aliphatic) , NO2, CN | i , -O(halo C1_4

al i phatic) , or halo 10 CL? St le B Tfaerthe nitrogen of a
non-aromati ¢ het erocydt thas nipwarese! Boiedl fhaom edtipouMid R+ ZhisC (O R+,
-C02R+, -C (0) C(0) R+t. -C (O CHC (0. R+. -S02R+._-S02N (R+) 2, -C (=9)
N (R+) 2, -ér’("ﬂﬁ)lo-r}\la(ri@r)coé“,(?%?ltmés rechdtet e EEeTE M '?f%/drogen, an
optional Iy sibstdittgth{e 6 pliphalte, idonally ssbsinindeskephenyl (Ph),
optionally substituted -Q(Ph), optionally substituted -CH2(Ph), optionally
subst i t 4b ed ERED-CHARBE Qﬂmmpﬂfgﬁdbaﬂ#tﬁh%cﬁ%mb@w%t%r oaryl or
heterocyclic ring. Substituents 20 on the aliphatic group or the phenyl
ring of R+ are selected fromNH2, NH (C1_4 aliphatic) , N (Cl_4 aliphatic)
2. halogen, Cl1 4 aliphatic, CH,FGanC1_4 aliphatic} , NO2, CN, CO2H, Co2
(C1 4 aliphatic) , -O(halo C1_4 aliPphatic) , or halo O _4 aliphatic. 25
The term "al kyl i dene chain" refers t/ian optionally substituted, straight

or branched carbon chain that may &€ Tafly saturated or have one or nore
units of unsaturation. The optionqu ituents are as descri bed above for
an aliphatic group. 30 The term "spas Bfers to a group that
separates and orients other parts of {the bcul e attached thereto, such

t hat the conpound favorably interacts™ith functional groups in the active
site of an V1' 0 02/ 0C- 468G PCT/LS02/ 0379k -12 enzyne. As used herein, the
spacer group separates and orients ring A and QR2 within the active site
such that they may formfavorable interactions with functional groups which
exi st wyfhi e _active site cer group is
a 5-ne Ee)r egbénrél‘\ %@allrmoan%%t{:lcrﬁlgs,} h%: ng %@n‘%%?%?t%@ lé%ggt non

adj acent posiHdwin::"B" and "C', and the 5-menbered ring is attached to ring
A at point "D'" and to QR2 at point "E'! as iIIustr%ed (Rel ow. 10 A

Pref erabl y, $he HistSRAE DA SRR LR | 3 BRI Ehe

heterocaromatic ring, wherein Ring A and QR2 are

attached to Sp at non-adjacent positions; and wherein
25 Sp has up to two R® substituents, provided that two
substitutable carbon ring atoms in Sp are not
simultaneously substituted by R®;
z' and z® are each independently selected from N or CH;

T and Q are each an independently selected linker group;



di stance between "D' and "E" is 5.0A, the distance 15 between "B" and "C
is 2.2~, and the distance between "B" and "E" is 3.5A, wherein each of the
above desgid Padsdsstances is plus/mnus 0.2 A The spacer pghaiabisel f may
also formadditional interactions within the active site to further 20
enhance inhibitory activity of the conpounds. For exanple, when Sp is a
pyrrole the pyrrole-NH may form an addi tvenal hydrogen bond within the
active site of the ERK2 enzyne. The term "linker group” neans an or.ganic
moi ety 25 that; £oecited Wa-dariNk’af, angoapoundyriddeEr-s ang’eypl cally
conprised of an atom sucp as oxygen or sulfur, a unit such as -N4, -CH2-,
-CO-, or a charfi-of -GP8Rs; . st as-&Pe-al k@G Bne c §O02The-FBiMRul.ar nass
“of a V1'O02/|LfislSBG PCI/US(12/03791 -13 linker is typically in the
range of about '@ZI %%21@06.’ %’faﬁ%&éé’ of linkers include a saturated or
. unsat ur at ed rClarfdl &l kyrd dedvh clididpartictt iy optéoned | frombsdisd ubedonand
wherein up tq two saturated carbons of the chain are 5 optionally replaced
by -C(0 >, R &pceelectedofmom hydoReerr CN.. dgd.ogenecRo) N(R'AR #3B-, - O,
-NR CONR~-, -OCLOHMR -, -NRNR -, -NR CO, -S-, -SO, -S02-, -NR -,
-S02NR - , or -NR"S02- . As used herein, linker group Q connects Sp with 10
R2. Q may alRéoibosmiladtied dmam i-riC8s bR, oRrs CHizd 0 (RN e, ERK2 binding site to

further.enhance e iphihitarysactivyj of the nd, en Qis a
car bonyl cont ai ﬁi(hgz)ﬁrﬁ"g{]@%ﬁé#%@ -‘-&‘8‘2%' -%Z:If\fﬁ%b)’- ,(%G("O) O -,
-CONH-) - C03NHs o-@GONHNH-, - NHCO-, -OC(O NH, 15 or -NHC02-, or a

sul fonyl - contai ning moeity such gs -S02-, -S02NH, or -NHS02-, the carbonyl
or sul f &Ryl Roxy}geRelecikeda tapar 8JenRbondCHi SH (RS) Re SH¥.in the ERK2 bi ndi ng
site. Wien Qis 1.NLE ity h e(ﬂ—ﬁi\ll—l-_or -NHNH-, the

NH- gr oup forns ééﬁﬁ’glnl%g@igs ggxg %’?%?asp(acﬁgig&cgglaa)m r)ééi due 167 in the
ERK2 bi ndi ngasit & Mhemdependerityldr opdiod e dyr g sare hoptsi @ama Bl kyl chai n,
-O, or -S, Qforns additional h%groghgbi c interactions within the ERK2

bi ndi ng site. PBPPbFHECRFAPEPHBOPE PREEFALEPBNS 1w FhtRIEHEC 25 0Rndi ng site
of ERKZ, espechalhy w hBtbbsasiderchai RaGahBoRBS 10f rlivg BeoRd,akad aspartic
acid 167. R2 may al so form hydrophobic interactions with the glycine-rich

| oop whieh is haterggyelyanraBgasrdipgsBdi€sr3nza38toMWeen R2 is substituted,
t he substit f .30, I tiE‘}:’Zﬁw j t hion t bi ndi site

t o enhance téh%g:tl}srﬁ?%lst g%?eégthitd\g?ltt;ﬁofe?tﬁgt%c%)irrpound\.ﬂ'F?)ér 'exgrsrgl e, OléV\g"géhn’ a
substituent on-82NiR") hyhoeBén- borh)dRNPproor - aCHydcHd@npbond accept or, said
substituent fornms .a _hydraogen hond V1 0O 02/ 1Jf6~S8Cr PCT/ US(12/ 03791 - 14

wi th enzyme-Bthd wafer HEPELGRES WhEP1ELEC HF Fhe bidui 128 te. As used
herein, |inker ghoum (R7) yhan@nesepk?, COMETCOR W " dd (RF)gRy al so form
additional 5 inter actions wt hi n t he7 ERK2 binding site to further enhance
the inh2Bit or yCAN{RViy SERR{ haVR EFpBUNdSORMe$NT iax &R=BdRy) 2icont ai ni ng such

as -CO, - - R@C? = - - Hc, . - HNH- , ~9 NHCO-, or
- NHCO2- , o%étﬁl} ony Sconfta nlnrtlignsu hsgs}e%%gl- ,fr-ogbC%HNF‘_' oFl-’ NHS02-, 10 the

carbonyl or sulltBpnyN @ Yygemn (Rl arhydpgemrEIcoa’ wi IR’ ade(RH. of gl ut ani ne
105 in the ERK2 hinding site. Wiwen T,is_NH caontainin h, as - CH2NH- or
“NERH | the NKBPRSE Faor 05 iU SRah borafs (1 19 CNRY] S0t gl t A ne

10S. When T daxif Ry 450RheRbendedl vS 4eh cat oal thomd iy | br &, or -S-,
T fornms_additional hydrophobic intéractions wth the side-chain carbons of

gl ut ani 38 105 eBtiwenhldy pybpbithhedsd:-Trkliphadl agdrauer ae¥i B Bescri bed
herei n between_ih 0 n f is.Ln o] e ERK? bi nding site
have been dete?%iﬁ%% g§8§nﬁ§E§P§%gn§58|¥§§E%r§8§§§€E?h§F@§ré nown to those
of ordinary skhitrbfehheocakbrmThesesmabmbelratd medekbagcpragbans i ncl ude
- QUANTA [ Mol ecul ar Simul ations, Inc., Burlington, Mass., 1992] and SYBYL
[ Mol ecul ar NdePFﬁﬁ?éﬁY@mé?ﬁngripo§ 25 Associates, Inc., St. Louis, M.,
1992]. As U%@diae@@ue_ctteaef%mnn@,a%ﬂznwﬁye,r'(@izimmﬁg,EBKZé)@ﬁéyw 7
. corresponds to the Swi ss-Prot databasé entry for accession #P28482. The
Swi ss- P3Ot da@dabase is an international protein sequence database
dIStrIbUtede%%ﬂfQ?iEyggﬁﬁ%%ndently selected from 0-4.

As used herein, the following definitions shall

apply unless otherwise indicated. The phrase “optiocnally



30 Bioinformatics Institute (EBI) in Geneva, Switzerland. The database can
be found at www. ebi. ac. uk/sw ssprot. The conpounds of this invention are
limted tg hat are chem cally feasible and stable. i-1;8(
-15 PCT/ Ugf)tld%%gg‘%l Therefore, a conbination of substi tuerll)tcg)ﬁf)gro%ja@i{ abl es
in the conpounds described above is permssible only if such a conbination
results in a stable or chemcally feasibBe conpound. A stable conpound or
chemcally feasible 5 conmpound is one in which the chem cal structure is
not subst antd,add e @l d&ded; yhese Keplit S cRadSERST ALy €h 0f ndOpkrEel €SS, in

t he absence of noisture or other chemcally reactive conditions, for at

| east a week'sulrdtassutrherni wrswhat bautedt uet uresh delpe k@810 herein are
“also meant toinclude Al st er eqshen cal forypof s fhecstouctupe: i .. the
R and S configurations For each asymmetric center. erefofe, single

. stereochem cst iGHTET asbsel tutsd efemhp on®y | kawada dialss ei eoerti atm xtures
of the present conpounds are within the scope of 15 the invention. Unless
ot herwi sé& st3R@H,SURTLAET IR YRR PRl FArSratRo #RANE2EB i ncl ude
compounds Wil giid efopnly Libdbenpisseee sl gpsepr Tore | sotopi cally
enri ched atons. For exanple, corpounds having the present structures except
for the replacenent ofThke 20ty dtahEphdyia” deut tal ipharticrgroupf 86 t he
repl acenent of carbon by a 13C-_or, 19C enriched carbon ar ,thin the
Scope of { hiES T gh, "o i B TR o7 P50 | ObrORaReRe P ErdUf may be
forml at ed im}dr-SQmasSH tdio0tn tHa@ P§ ed&hip Bet €1P0odaBPAtedSothenhaenposi tion
is a pharnmaceutically acceptable conposition. |In one enbodi ment, the
conposi £Pon TVHFIBL O AN oWPEe ofni ke PF 0LRFACRIABSEN I nAF bRt or effecti ve
to inhibit i Kinase, I | v .ERK2 i .a~biel ogi or
in a pati en?[.‘ érjlé}gén% e(?3 % g%éﬁ?%hg h g’éngéé%’&%@c‘if CF h(?ls2 ?llrs{\?gjr?tﬁ%?r?yéﬁd
phar maceut i ciatc aing osorp etse I hes @ofiya il chir conpt | sentaingooneé of nhee
protei n ki nase, i nhqigi tor effective to treat or prevent an K- 2: nedi at ed

ER
condition atf4ts I RGP pA USRI 3791 296 PRAPAREEULREEPI y

accept abl e catfdSFeq ad) Werdin Ods Vebh ShScyfBY " Derf oyl gherlyi oy, that
admnistration to a patient. The term "patient" includes human and 5

veterindby i extsinghe peimt "of orbereaneshnppethe asegsedt hehein,

I ncl udes, W:&Jféguié %ﬁ@}éﬁfszagﬁunwi&aﬁ_9£n§X£ﬁa§£§%tB§e§e ic
preparations of an enzyne suitable for in vitro assay; biopsied materi al

obt ai ned fr amrmey nesedm diad 03 extmachsrs her Bof ; eaampbépodyuisablea, urine,
feces, senen,, tears, or other, bo flui ds or ext ts.thereof. . Anot her
nopect of |t HSLRIRICHE | FOVER o el YE o et HoHe ofok r bt HETof Spr b0BRPPng an
ERK- 2- medi atgd wh seases dhi £Tkye! h&)ﬂkéﬁﬂpf | SERYAPN ]@r@ﬁggl 884t ByBrifs
patient in need of such a treatnent a therapeutically effective anmount of a

conmpoundOof tharesf sueh as pharehealrythalkyhecéprabpalkenpti athylsard
conpound. Thg@@féﬁi‘%&%ft ed condition” or "disease", as used herein,
as er d

means any di e or el eterious condition in which ERK-2 is known
to play a role. The terme "t&¥m®?- "etkpled tabkokyvn" *bydtdkgedkgl”al so neans
those di seasgs or co di%,i, ons that_are allevi a{[;d b %re tnent _with an ERK-2
i nhi bitor. SEH Yhihs $9R01 \RAKORYERBRRY 1 i t At PONA LCHRCEF. 28t r oke, 25

di abetes, hepatoreOal y1afgedi pypseyl ahc 88880t ACEHdh Dgheaadionegal y,
Al zhei mer's disease, cystic fibrosis, viral disease, autoi mune diseases,
at her oséPer dsfanched tampbns corloriniing one| epgrvelive ofAEPIN| AEPTE&I ng

ast hma inflmi n 4} C dj )?g f,,a.g%i ?og I 30 ¢ | gted

: ’ v q-" . .
di seases. The eren%qﬁ%an%ieﬂ%gﬁfgcl u es,g% {’s not - |mir?e§ to tﬁea%ol | owi ng
cancers: bresfSta Imrtder meistx, sipadbt helusiesbosh genaligbti amady tract,
~esophagus, Iarg/nx, CtI:jl i ob] ast oma, neur obl ast oma siomach, skin WO
“02/11(i_4~8@u;q9he chains contalning two to twelve carbon atoms.

The texrms “haloalkyl”, “haloalkenyl” and
30 “haloalkoxy” means alkyl, alkenyl or alkoxy, as the case
may be, substituted with one or more halogen atoms. The

term “*halogen” means F, Cl, Br, or I.




PCT/ US02/ (1 3Tl | ker at oacant homa, |ung, epidernoid carcinoma, |arge cel
carcinoma, small cell carcinoma, |ung adenocarci noma, bone, col on, adenoma,
pancreas,“%gﬁmﬁg@Fcinona, thyroid, . follicular carcinomapcyndpdfgoenti ated
carcinoma) 5 papillary carcinom, sem noma, mnel anoma, sarconm, bl adder

carcinoma, liver carcinoma and biliary passages, kidney carcinoma, nyeloid
di sorders, |ynphoid disorders, Hodgkin' sg-hairy cells, buccal cavity and
pharynx (oral), lip, tongue, nouth, pharynx, small intestine, colon 10

rectum large intestinge NEGIHMndYAdh @l GRIUAA! o NEFNQsS, SyBygan  and
| eukem a. The present nethod is especially useful for treating a di sease

that is all en atddwy are isel wiesarannhib dizedf L @RK2OHrnbt regepran@i n

" kinases. Alth h the 15 present conpounds were desi,gned as, E
i nhibitors, %Utol (R tf}g%n%idat%eﬁmg%e)eréjag%m%o o‘eﬂ%s}g%?l? hril}st%%rﬁti on al so
. inhibit otheyldy alied ntdehanasest Safdh asi {SSKade AW as@2st Lokt al¥2, and AKTS3.

Anot her aspect of the invention relates to 20 inhibiting ERK-2 activity in
a bi ol ogPcalNidaifRsan bhix et TRy Corfprites: coht ot i RRPES bi BP i cal

sanmpl e wi t h & .camaupd,of I #@dnﬂ:@%t ept abl e
conposition %OITDI’I Sl ngogﬁ%ﬁ:i;&r#p%nu&g&n%ﬁ er aspe tlll&o?lljtl%i §Qi§nventi on

rel ates to aneenmttunts deladtidnd tfimmn ERd¢Peactswlfyrior anpatdoeet, wWhéch
met hod conprises adm nistering, to the patient_a c ound of forpula_ | or a
phar maceut i ¢ 5P AR I%ofﬁ%s%‘?i%ﬂ*c%ﬁﬂ‘?’%‘?' SRYEER )ounlg?:f iﬁﬁt her
aspect of this f%ﬂiﬁhﬁﬁ)‘ adeNH0 (@s3Q mii-Regh<afi thireat i ng or preventing
an Aurora-2-nediated di sease, which nethod conprises admnistering to a
patientlPn megrofidivenlla: treatnment a therapeutically WO U2/ (I G-SBG

PCT/ US112/ 03791 -18 effective al ” %S&C%QQ“&ggszfgéPy'éf'aOF a
pharmaceutically acceptabl e conpri‘si ng sai d coirpound. e term

" Aur or a- 2- meldi iafear] nonineshi ¥ | 0" 101 Ak Beake, | “asalisedy herern, neans any

di sease or other. 5 deleterious_condition in g\ﬁch Aurorgis known to play a

role. The t ey medi et PRI CHCr dPLeRSEC af8Y neans t hose

di seases or 1Gondidi QNS {hRts P Cerid |10 Bl th Dot I PabFEpivali £6 BBuLLESRA- 2
i nhi bitor. Such ‘conditions include, without limtation, cancer. The 10 term
"cancer 15i nadtinegienhars s whrreimiatedieast end orinee by thaceystemol 8n,

breast, sto h,_.an var.i.an, 0 ci_ o he,,l nt, i ajes to
i nhibiting %ﬁrf%“}aat-a)zgaa%h vl %r?ﬁ?aé%%llg%%a%n stgrrlr‘%l %Yé%rﬁc#%gﬂ%%l %:orrpri ses
contacting tthe bimieginahbespdpl erdd et warphrpoung oé heedula |, or a

phar maceuti cal | ccept abl e conposi tion copprising said conpound. Anot her
aspect of tH’i%t*%/ QW]ﬂél‘&%‘g the atmhg%%]fs YHt¥bi ting Aurora-2

activity in a patient, ghdLh nmethod COprisesefdBaistering to the patient
a 20 conpound of fornmula I or a pharmaceutically acceptabl e conposition
conpri skAg sdtetexpmotkidl ” Aner hthettepeeycbict s waeénbebalneletes to a
method of 't IEA1 M. DL EURILAAN £ S S el ALsH € pe0ags cvLED et hod
conpri ses adm nis ering to a patient” im need of such a freatment a
t her apeut i cadaraid acdv ey afibut tof £ Guctagouningfmémbans aih whiah one
pharnaceuticalux accept abl e coqgrjsin said co oung. , .
or more ring members 1s a heteroatom, wherein each ring
in the system contains 3 to 7 ring members.
25 {ooo02] The term “heteroaryl”, used alone or
as part of a larger moiety as in “heterocaralkyl” 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
30 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 “heterocaryl” may



The term "GSK- 3-nedi ated condition"” or "disease", as used herein, neans any
di sease or other 30 deleterious condition or state in which GSK-3 is known

to play awphfessssich di seases or conditions include, W theapt,lshiRbadion,
di abetes, Al zheliner's di sease, Huntington's Di sease, Parkinson's D sease,

AIDS WO U2/ U(i~s8( -19 PCT/USf121113791 associ ated denentia, amyotrophic
| ateral sclerosis (AML), multiple sclerqsis (MS), schizophrenia,
cardi onycete hypertrophy, reperfusion/ischem a, and bal dness. One aspect of

this invent QN JLlAleR Qi d B RP G 1fh RNCE AP Ghyeoa8- Y NEDES S and/ or
| owering blood | evels of glucose i'n a patient in need thereof, which nethod

conpri ses adm rilst drdmy ‘the o gpanmiadritca. t her apeutical ly effective anount

" of a conpound of formy a | _ar armaceutically acceptable thereof. This
met hod 10 i s especi almliy1 et I(aj‘frgcihl Jéb%t?%agé}f?/'en?gﬁﬁ%ﬂher met hod

. relates to igRilididikiiheadd adhectl 0de )ofohyier PhesPfDr it Bda ey protein,

which is useful in halting or slowing the progression of Al zheiner's

di sease. > Andtet@ramstaidy T eng e teraaiiy b bremy t3d 15h9 hbEphbrgFatPon of

~-cat eni n, [ ' ef f t %ﬁm r end.a: her aspect of
the inventi \gAr?}}r:&dgfcea;i% oc}qenhoﬁ{)inﬁrﬁég édg%- ac%r?ﬁ\?%]'t ynél’%%ﬁg%)l ogi cal sanpl e,
whi ch met hocsubenpirdusses scant adie nodateids b dgeaabors aapbre off tdn aa2P1 conpound
of fornmula I. Another aspect of this invention relates to a nefhod of

"nhi bi ting GSESFORIT 5 A OB pat HRCSVERHERREL HOO SR e stetecred

adm ni steri I erdo a_g@Apoungd. of, for _ A rompcgutically
accept abl e crfgrréggsl%a!t’l:%D 5 g%)r‘rpri%g‘l hg ggi d %b%p%@i?ﬁii%}%hn%f ERK2,
Aur or a21 0 CDI&x hyQSiredl i daok, protAiKERKiomsesach | s tycyloay bj oplogmedl sanpl e
is useful fo vari ety of purposes which are known tq one of skill_in the
art. Exanpl eé”ta?f' ?Jbr?%iﬁ“ﬁ&‘&% e eI but® (aprl'é 36 TS iR 12D ood

t ransf usi on,wi({rrgqut,ra\f/g\?%p%%m atbaN)prdi o Qg €8y SERECL B Bt or age, and

bi ol ogi cal assays. /0(aSBC> PCT/US112/ (13791 -20 The term
" phar maceut i3z 8Bk pt aBH £ Hod Phi) e subsdjiruded withy &l cH02r ef@s to a

non-toxic caryrjer, adjuyant, or vehicle that m adm ni_stere a .
patient, tog‘é\{ Jﬁ%r“w’ fIhRAa/FCCH ouﬁa]Rg???WéR?)rﬂ/eﬁﬁpgﬁ@ng?d "@’%ﬂﬁéﬁ@&g not
destroy, the i Sal activi.iy-~4 her eof. unt td 0

i nhi bi tl%r ot_ﬁiﬁ&%ﬁgéggk}?ﬁﬁ’exgﬁp#%,c%%r or a{jéOZEgo K—3,C|F('55; onzed Ql(ﬁat ’
nmeasur ably iy Rt S-&(6) ﬂgqlna@%@q\“gpl)%y wperne) ferpPas,ed d@)t,Re, 10 activity
of the enzyne in the absence of an inhibitor. Any nethod may be used to

det erm ne i HEN(RON,, ST, FOR°BEANTRP,,,t RERBEQJRIQi eal(=Femt(RAP. Exanpl es
descri bed bel ow. Pharnmaceutically acceptable carriers that may 15 be used
in these pharGhed¥UtiN@E") conpoSH1)iMHE (On&°uder but are not limted to, ion
exchangers, alumna, alum num stegrate, |ecithin,

serum praqteins, SLiCh as
human serum'a(l%r)rvwcb‘ﬁ}?’éFvéﬁﬁsﬁ%ﬁceéf’hﬁ@&”ase%spphéﬁeg? SP?E‘?iﬁE,t Jor bi ¢
aci d, pohasHMBSYLH K om Qﬁf&f@éerg,léif’c_ejfdr?a?l]?}o @5&@{@&@& gaggurated

vegetable fatty acids, water, salts or electrolytes, such as protam ne
sul fate, di sddinhathyadr egenirphisphidtuteddi o6 empéyeld dgere pbaspha®e, sodi um

chloride, zinc salts, .coll.aqidal_.silica,_.nagnesi trisiligat pol yvi nyl
pyrrol i done TSI ES- DS 2 PRATHET alic¥s” b%“)’/@t hy?léne'%??@gv, sodi um
car boxynet hydiselphyl, oserpahy gcriyl at-g5, awaxas,is a linker group.

pol yet hyl ene- pol yoxypr opyl ene- bl ock pol yners, polyethyl ene glycol and wool
fat. The corpdsittitorents thehym esleirhdmiergrowe nely RO dre iafitsdr ed

buccal 135 vy oM Caad RRBPRIEad FHSaryaP it Dar rhaiesbiver al* as
used herei nd, ngldidgh e utganeays,c, pta eMsiotiSe) , NO,, CN, CO.H,
CO,(C;y.4 aliphatic), -0O(halo C;., aliphatic), or halo C;.,
aliphatic.
An aliphatic group or a non-aromatic
30 heterocyclic ring may contain one or more substituents.
Suitable substituents on the saturated carbon of an

aliphatic group or of a non-aromatic heterocyclic ring



1~' O 02/ OG 1581i PCT/US02/ 03711 -21 intranuscular, intra-articular,
intra-synovial, intrasternal, intrathecal, intrahepatic, intralesional and

i ntracramnh@lolofisgeti on or infusion techniques. Preferabl yPCtrR%O%WPPSi tions
are adm nistered orally, 5 intraperitoneally or intravenously. Sterile

injectable forns of the conmpositions of this invention may be aqueous or
ol eagi nous suspensi on. These suspensi ongimy be fornul ated according to
techni ques known in the art using suitable dispersing or 10 wetting agents

and suspendifig agan Sed et GHdf 11N 8L AL oRE efidw AlHONABY L - 80 a

sterile injectable solution or suspension in a non-toxic parenterally
accept abl e didukent aff solamyit ,of dretexarphel asreuscind e i frllawbug anedi ol .

" Anong the acceptagbl e j«cle d 15 sol ver t_may | oyed,are
water, Ri nge”fO 's Sul Ut anﬁﬁl?qggt bi & 'o’di"[ﬁﬁ?%é]{@r% de -é“g‘?‘&%.ggﬁﬂﬁs’ '

. addition, stemddsy, (BH1xed)0i by ank” connenti eaahl g eiwl DydsbearsdensDyvent or

suspendi ng nedium For this purpose, any bland fixed oil may be enpl oyed

i ncl udi ng syERiftted o JYBoIRn @Y At i Aisiomatty Shsst tWiR: Gseol eic

acid and it '}M& ide | AL r i al¢ opr of

i nj ect abl es,salgL aft(r'-:lcg'at %S p ea%/eqrrgtcsgucﬁ ca ;%%c‘ge}b%% gém S, such arse olive

oi | or castaeladtedshaem alH.y NH (Chai alpehpaddiyst, hy (@ ed aldpdiagns:) ;These oi |

25 sol ution r suspensi ons, also_contajn a l.ong-chain al cohal . dil uent
or di sper sa%tafioﬁf&h af‘sl-tgﬁ'qﬂé%ét%ylo%e!Q'u Ose %]rlﬁg?arﬁ’t%l)_r' cﬁ@zper 'ng agent s
which are cegmnl voysed,i g1ipRatoemul apira18f cphanmesguticdl | yrasgept abl e

dosage forms including enul sions and suspensions. Qher 30 commonly used
sur f act 0t s,Cisuchl igghavieens, Spans and ot her enul sifying agents or

bi oavai l ability enhan | e famonl; i et 1 of
pharmaceutical ly acceﬁ%%ﬁtgys%%% ?rIFC]UI dm%t%fj%%e%ér& %%?f?éyigBG -22
PCT/ US( 12/ 03 emtasatel d aritsy reye adesleedreedisixcbrii 0FR't, he NO® ppsesC 6d) R,
formul ati on. The, phar zagqe:@ti cal coppositions.,of this, . i nve_rthon may be

[

oral l'y adni riC8r edFAOAR{ObRal I7F & 14ttEdCAR e a89ee r&%NiIRcl ardi ng, but

not |imted 10,-D3pgithes, -& pbhB} Sy (RYUEOWS SWEPEHSRONHHAreSQl W gas. In the
case of tablets for oral use, carriers comonly used include | actose and

corn stipch.hydindearat iany cyeimna lly shde st wkemheSi-umbirkatie, are al so
typically added. 10 JFor_qral..adm nistration,.in orm useful
ﬁ% oq%i%f)s&£6%}%#¥eé]p eéﬁ& {%ﬁﬁ'@ﬁéﬁggﬁgfﬁ

di | uent s’ i ncitude 0SE - an ried “cor a N agqueous suspensions are
required forsupelitdisgsd t4e(ROL,] Wt kgt i e ndubh st combadiedemy (Eh)enul si fyi ng
and suspendi ng agents. If desired, certain_sweetening, flavori n% %r 15

e s yeetenin o st

col ori ng agéiit SPBsE el -CH2CH (Ph), or an“unsubstitu

6 membered heteroaryl or heterocyclic ring. Substituents

20 on the aliphatic group or the phenyl ring of R' are
selected from NH,, NH(C;., aliphatic), N(C;.4 aliphatic),,
halogen, C;.4 aliphatic, OH, O-(C;., aliphatic), NO;, CN,
CO,H, CO0;(C;i-4 aliphatic), -O(halo C;.4 aliphatic), or halo
Ci;-4 aliphatic.

25 The term “alkylidene chain” refers to an
optionally substituted, straight or branched carbon chain
that may be fully saturated or have one or more units of
unsaturation. The optional substituents are as described
above for an aliphatic group.

30 The term "spacer group" refers to a group that
separates and orients other parts of the molecule
attached thereto, such that the compound favorably

interacts with functional groups in the active site of an



Al ternatively, the pharmaceutical conpositions of this invention may be
adm nistered in the formof suppositories for rectal admnistration. These

can be prarpssRy M xing the agent with a suitable non 2Gdfgdebaing
I

exci pient which is solid at roomtenperature but liquid at recta
tenperature and therefore will nelt in the rectumto release the drug. Such
material s include cocoa butter, beeswax-zand pol yet hyl ene glycols. The
pharmaceutical conpositions of this 25 invention may al so be adm ni stered
topically, E‘eﬁ—PE%h@J | yngheded NG t@igete10d $5 088 FRREohPCLEHRSaBE8aENEAT OF gans
readily accessible by topical application,” i ncluding di seases of the eye,
the skin, oronientoweing rdeznd R’ middrin Suie svitel o te Fwrhmitkat ons are
readily 30 pr.epared for each of these areas, or_orgaps. .Topical _application
for the | owlrSSRTAY | FoT F TRl e EFFact ST raEF e EOaEE LaBBo5! tory

. formul ation grd{4a O 0&h | SR &t -8t IPGT/ 1196 124 08V 1s { s@ecabere) ERk2i N a

sui tabl e enenma fornul ati on. Topically-transdermal patches may al so be used.
For topi al Sippiieat el PR PPREHACEIPNR al S cdnpoBePP8K8dmay be fornul at ed
n 8 suitablg OldRGa01 COPLAL N Pohd NE 2641 HE SO cigdi RANG S O

di ssolved in one or nore carriers. rriers Tor topical admnistration of

t he conpoundsdjdcedrti spomieidnan"Bhcdndie"Chut and ethet 5Fnembedetloringner a
oil, liquid petrolatum white petrolatum_ propylene glycel 10 . I

pol yoxyet hy e CIRTYTRyIT GRARErD TorRBtiG, BmARRt fPng et RRE bt 5"
Alternativelys {TRiPhasrEgepdis&@l conpositions can be fornulated in a
suitable lotion or creamcontaining the active conponents suspended or

di ssolvédl in one or nore pharnaceutically acceptable 15 carriers. Suitable
carriers include, but are not Iim to, mneral oil, sorbitan
nonost ear ate, pol ysorbate 60, cetyl| esters wax, cetearyl al cohol

2-octyl dodecanol, benzyl al cohol ter. For ophthalmc use, the
pharmaceutical 20 conpositions Ae fornulatéd.as m croni zed suspensi ons
in isotonic, pH adjusted sterile theg OnoAH ef erably, as solutions in

i sotonic, pH adjusted sterile salin ,<a§3¥? wWith or without a preservative
such as benzyl al koni um chl ori de. rnattvely, for ophthal mc 25 uses, the
pharmaceutical conpositions may be fornulated in an ointnent such as

petrol atum The pharnaceuti cal conpositions of this invention nay al so be
adm ni st er ebiyferasoly actlosodigtancddbatvesn SDthasdnposi isoBs7A; etheepar ed
according to 30 techni ques well-known in the art of pharnmaceuti cal

f or nul at i on &rREange deetpvesrar U aand ol Bt | bpsSi PAsathaediempnogi ng benzy

al cohol _or qther sui;able reservatives, absorption promoters to enhance

bi oavai Fabi 18gyween t“B'o m&)d@%s{?-%ﬁ Iﬁﬁsﬁg%/‘gs%ginFPuB?Bﬂa?Bon ,

and/ or ot her_conyentional _gol ubilizing_or dispersi agents. .kn addition to
t he conpoun&gugf fhi%srﬁv%%figﬁﬁrSHEr agéu ch Fyagggggggﬁfgj%§¥fvatives of

t he conpounds, I Sa 1 i | so be enpl oyed in conpositions to
treat or pr g\f}le%%%éeyaﬁ%v@?%}eﬁ?ﬁ%' %iééases or disorders. A

"pharmaceutical | y accerhabseader i ypdiyeitsedBhnsapnylpbacsaneutically
acceptable salt, ester, salt 10 of an ester or other derivative of a
conpound of &1t iFREht IR TRE ehons poht B Hret#GE1 ¥R BTG FECEBFEH?F i's
capabl e>ef RIAYALGniel S PESr (1 AECII Ve P of N E eCbhYoutgs0MPEYRd Of this
invention or an inhibitorily active netabolite or residue thereof.

Parti cul ar| yexammied Wienledh vt | ¥ asyrrele hose pharolacNBamayt ierm an

bi oavai l ability. of t compounds of .this invention when such co unds are
ndn st or e 3 ST SFTTEREE o e ot S RoThn SrarTe shkenr: Bhed
conpound t o ERkIdezye@di |y absorbed into the blood) or which enhance
_delivery of the parent 20 conpound to a biol ogi cal conpartnent (e.g., the
brain or |ynphatic systRf)te®Enallieken IFRUDArBeRNSpaRI B¥JaPhar HReBEYi cal |y

t f ghis.l | | deri ved
T om phaPmacalll T CATTY e apT O & ho7 pah e 6F bant S AC) 8 58 and bases.

Exanpl es of tywpicdlky acdnbsbded oficdmdetom such as oxygen or sulfur,

a unit such as -NH-, -CH,-, -CO-, or a chain of atoms,

such as an alkylidene chain. The molecular mass of a



acetate, adipate, alginate, aspartate, benzoate, benzenesul fonate,
bi sul fate, butyrate, citrate, canphorate, canphorsulfonate,
cycl opent grhe@(mgs@nat e, digluconate, dodecylsulfate, ethanesuld)opabe.
formate, 30 fumarate, glucoheptanoate, glycerophosphate, glycolate,
hem sul fate, heptanoate, hexanoate, hydrochl oride, hydrobrom de,
hydr oi odi de, 2-hydroxyet hanesul fonate, Jxsctate, mal eate, nal onate,
nmet hanesul fonate, 2 WO 02/ U ~SBG PCT/ USU2/ (13791 -25
napht hal enesulfienaties tygotd MRy ein ML at£hgOXst Asoual Aadezopect i nat e,
persul fate, 3-phenyl propionate, phosphate, picrate, pivalate, propionate,
~salicylate, Btawnirg ©f shithars inglude @ O edter wRsjraretedd 5
undecanoat e., O ids, such as.aoxali.c, il Nt VEeS
phar maceut i ccél'? 3%61\21{3@%&%2’& é:',ﬁagerlly wﬁlééglnﬁ%ofgg%o%atqﬁé/ éjuek)p%ﬁgil Fééer?ﬁofar}sdal ts
. useful as i nssreeidi aiestd novadt Sa thi g dd ecLxpHmosInsisS e t figaimvenéi on and
their pharmaceutically acceptable acid addition salts. 10 Salts derived
fr om appPopriRiteIHSEE HeRI R Hkat§ (Metal "¢ ) §{OQ) s0di G ARG pot assi un,
al kal i ne earidp\EEh@l_(€.c8,., NBYNES) UM . n@@Rni umhand Nkl 7al kyl ) 4
salts. This invention al So” envisions the quatefnization of any ‘basic
ni t r ogen- contQ@ (0)MNR gr. oupR VR t he-NRIGSoundS -15 ~@®c| oS8l -her¥RA-, Wat er or
oi | -sol ubl e i spersible_products nay be obtained by such quaternization.
The anount o%qzﬁg pt oP i ﬁﬁﬁi%i%'e i nhi bitor that may be conbined with the
carrier materials to pHdussd st £ Togage desup W | tovéyr dependieg upon
the patient 20 treated and the particular node of adm nistration.
Pref er abPy, R'he Qomgdsidisen$ oo @ddifd omglmingead odd atiatWit das g of
bet ween 0.0 [ i nhi bj e
adm ni ster e?%%zlgﬁpr{a%ﬁtsbl?%%e%i%gwtkﬂég%e&i%érrrg%esi??%nisﬁt%%f??rghoul d al so
be under st oattihdgttya sipachd i comjpsage. arithdn eatied cagvomenl £ or any
particular patient will depend upon a variety of factaors, .including the
activity of GHEEFEAS W %o‘i}h‘ﬁ‘ %lb%{e%),‘mh‘ec%?ge, K5\ \iei ght, gener al
heal th, sex,-di®tc (d) e afondd- adredingi-r, at-iconuNiRt, e -AfHE@XC etgom) Nif-Ug
conbi nation, and the judgment of the treating physician and the severity of
t he pariPculai dH&Erse B& Rg strldenad.- cPi¢ admsae mefeltywWeuh /ascS8Br .
PCT/ 11SU2/ ( 13¢ - 26 € k2 bi t i p rti.cul.ar
conmpound in t Ozzkgor‘rpggrt Ngr%%Thegﬁ?ﬁgégb?}r}ﬁ?b??o?gg%ﬂ?gi éggﬁ\%gn{fgo%ﬁsor
phar maceut i Galhychrmgesi thans Wit eofsirey  sin behd ERKDripindieg site.

conpositions_for coating an inplantable nedical device, as_ prost heses,
artificial s ’\Fasaé'gll\g'i"b?r%‘atjs‘?l%q SMREHNG T e"l‘%récﬁ”%ﬁ@cﬁrar st ens,
for exanpl e,-paie bean S VIS GRETE: MBS 8ASE SHd i@ N £ 19V &i8a PE i & he

vessel wall after injury). wever, 10 patients using stems or other

i npl ant 881 e afehd d@F Idusk G biin ormtBRIE Qipline| sttect | Waen . iThese
unwant ed ef f 5 ; 1.1 e-coat i the vice
with a phar r?gf:éeutll cailltkg 9gtlf:cép:ga cﬁ—éoa((:%%%sa?ﬁﬁ %arr%'l siél)g’ a Ki n%;ts’ed(S

i nhi bitor. Siunmeblagidhicatomg)s gntrdgteodixc gienss e ctpirepanat tloin of he cBRK2

i npl ant abl e . devj.ces are described in US Patents 6,099, 562; 5, S86, 026; and
5,304, 121. isﬁgrse'are typical l'y bioconpatible polymeric nmaterials
such as a hydrogel polRMe6rmRohyidreirdicsiin@%ant iRRlsy Garalmaane,
polyethglene 20 glycol, polylactic acid, ethylene vinyl acetate, and

m xt ur e$5t héyigwfingrid teo i MK dvayerdionaly ywigdr fahe eideoskadd by a

suitable to S SAccar] des, | yeih col,

phosphol i pi %s%qﬁongor(r# ;i%s?%{nés %ﬁe%r%dofé)%% | rrpcgr ch‘cé(;)n éragl I 2% )r{rleal%}(;g’lslg!&l%

char act er i stficasn ihydduplresniposinteract igrisantiadi e loe v oesi weoat Bch W ddip a

ki nase i nhibitor of this invention are another, enmbodi nrent of theég; esent
n

Cinvention. BEPEMiTR MRsh YhEH AR DrRTiHSS ndehtdi AReP Bnditi on
Lo be treat g RNt athe adltidd ALy @0 dAET ANGHLE G @GSATS, whi ch ar e

~normal Iy adm nistered to treat or prevent that condition, may be

admi ni s8er ed ntegadigrong i tthien itite Bistinofsits s£o rmemion. thor
inhibitory activity of the compound. For example, when a
substituent on R® is a hydrogen-bond donor or a hydrogen-

bond acceptor, said substituent forms a hydrogen bond



exanple, in the treatnent of cancer other WO 02/ 0C- 458G - 27
PCT/ US02/ (13791 chenot herapeutic agents or other anti-proliferative agents

may be coglj prg;Eth the protein kinase inhibitors of thigcrwssiien to
treat cancer. These agents include, without limtation, adrianycin,

dexanet hasone, 5 vincristine, cyclophospham de, fluorouracil, topotecan,
taxol, interferons, and platinum derivatigares. O her exanples of agents the
inhibitors of this invention nay al so be conbined with include, wthout

limtation, ,3¢8nthFfe IHRAd Nk tdrARRI RSB Bsad NSkl 48 19 @fieinsulin
anal ogues, in injectable or inhalation form glitazones, alpha glucosidase

_ inhibitors, hgingiad desed nsul i n sensi tizers, and sul fonyl ureas;
antiinflamatory agent.s sucka 3s, corti Oisrhf%:lgl %%él'#te:l. %%%%?eséx{rﬁ 1 RA

azat hi oprine, cycl ophosspﬁ“‘asrﬁ de, "and 15 ‘su nmodul at ory and
_ i munosuppr egsinetAg &Y SviddiciR'as ¢y akgspakion £ drac kadimisnalapanyci n,
mycophenol ate nofetil, interferons, corticosteroids, cyclophopham de,

azat hi op? i néntEFR R I & 34 ik thfe JiHtT ot tacibre Suchiniher

acetyl chol i J iy , Qinhi bE tor s, b SEAET ONBhen T

ant i convul s%ﬁﬁaﬁ?&%ﬁc%{;ﬂ%ﬁﬁd&@ig&ﬁ rj; uzol e, an%l [gé\ti Par ki ns%rrlli an
agents; agentss dagtbdmeatdarg aiaridiowastulas -FGeaseC@uch - ot a~IBTker s,
ACE i nhi bi tor iuretics, nitr , calcium chann ockers, and statins;
agents 25 for At i"r@zﬁ?{\?er 'S&Pg’gg’z‘é'sa@%ﬂc s ¢St i_i%is &r oi d3,

chol est yr amisifl,f doif1erd s i rid st 12/ i 13, -9gemosNHagenks -Rasot £ gat i ng

bl ood di sorders such as corticosteroids, anti-|eukem c_agents, and growth

f act or stOandhegamdanyl 1y fPirmmsmsn demsy B0nmsereRT2osdch as
gamma g 0DUL}iy HHAo Gtk 140Ny BAPTHGS TBY D AHIKAI 51285y sepagat e v rom

t he protein Kinase i -contal ning conposition, as par a multiple
dosage regi néren T AB N/ CELS8IGE PG/ duB0P /448 700HAES Alrt eNEH -v,elghe tNHbse

agents may be part_of a single dosage form. nmixed tagether with the protein
ki nase i nhi lﬂrtog’rp FOHH & qedh"%?g‘?fléa kS| Iteh%ocf‘r‘?)]gg‘?lﬂ' nc.’g\ACorrpounds of
this inventiQQmumAmeXi S5 | N whe terinatd e, d P 1ol ¢ Cgf Slipbsudil £8San

ot herwi se indicated, the representation of either tautoner is neant to

i ncl udel®he adther .chrddbr diGryl yor e prieskanms rddi FHena bl Y dsoRRORBEPoOUNds
ool U EN G S AR s e Lo
R3un ~NH NIaévw&ﬂl(%§§ﬁ§§ke&biﬂa/&n.a.pharnaceutically accept abl e .
gggbgétlve thereof, Vw%ﬂé”ﬁ&é%&nngﬂﬁeggét%gggidé%cgqggg—ﬁé§e§§ descri bed
between the compounds of this invention and the ERK2
20 binding site have been determined by molecular modeling
programs that are known to those of ordinary skill in the
art. These molecular modeling programs include QUANTA
[Molecular Simulations, Inc., Burlington, Mass., 1992]
and SYBYL [Molecular Modeling Software, Tripos
25 Associates, Inc., St. Louis, Mo., 1992]. As used herein,
the amino acid numbering for the ERK2 enzyme corresponds
to the Swiss-Prot database entry for accession #P28482.
The Swiss-Prot database is an international protein
sequence database distributed by the European
30 Bioinformatics Institute (EBI) in Geneva, Switzerland.
The database can be found at www.ebi.ac.uk/swissprot.

The compounds of this invention are limited to

those that are chemically feasible and stable.



Exanpl es of suitable Sp groups of fornmula I 20 include pyrrole (a),
i m dazole (b), pyrazole (c), triazole (d), oxazole (e), isoxazole (f),

1, 3-thiaz 1,2-thiazole (h); furan (i), and t hi oph shomm
bel ow: R L SR g3 RUn~NHN "N DR s%nﬁhi/“ﬁf\l

~SNL/ hHONda/ ~s/ i J WO U2/ Ui ~~BG PCT/US(12/(13711 -29 mhereln
each of a through j is optionally substifguted wi th R6 . Preferred TnR
groups of forrmula | are selected 5 fron1hydrogen N(R4) 2, OH, 3-6 nenbered

car bocycl yl . &0,QPt i onally; i [ eroar%é@é&%@%éfﬁﬁﬁs in

aliphatic or a 5-6 nenbered ary Ing. When RL 1s an
optionally wimtqdmnmquﬂelq,dcmbeadlqﬁm\te a@rmnpnlmmher@nﬂlysubétsmmnt S on

“th h I | i.phat 10 t i .
ot or'y o THRCOIRL rE TR e BT 1 St ket i ihy te 8 nony
. CH20CH3 , Galltng NH, ,smq@ comb#ing NHGKer da NHEHBe 28ich GHRNHCHS.  Mor e

preferred TnR grouee of fornula | ‘are those listed in Table 1 bel ow. 15
Preferretl R¥aumuuypsl dfs farenim vhigk thelroemicahrdocyetyre 1f€H(i<R8)R or an

optionally substitute o] sel ctedfromCl4aI| hati c, nmenpbgr ed
het er ocycl i &% ti?f‘r %ﬁér‘?g]etreé‘be e keRY A 0t y‘?e‘F ?@at‘E&%n’ﬁ e30 ofc such

groups inclyge yeddylin &HY lab Uiy of GG SPEAPYr 3191&&"3&19&%&’&11?9””'

i soxazol yl, tet rahydrof uranyl, and isopropyl. Wen R3 is optionall
substi t ut ed ysreetiyilve p?rCE'bethrJem$ubfsmr talenl%a@tn a heegdhenyl ring are hal ogen,
al kyl , al koxy, hal oal , nethylene

di oxy. Wien R3 is -CHT %Sﬁ?o %%ﬁ %ﬁ% ue%rcﬂgﬁ% S 5%? %

- CH( CHZOb} phemd in -0H( G—iZsia-l)n%M to C}ﬂa&mﬁ@%m,st&écﬁ@r&ﬂ-&al spprapy! ,
and - CH( CHZO CHchcI opropyl. Pr ef erred U' groups, when present, are CHZ

"0, -NR - T LN - © Morldheriefaid e3 CHIFBL G bpEoRS FOF mul a |
are those '3% ﬁfyn%%t 0l & gl owry p| pe“é}?-en _{)’&1&@&&%&5&8 pups

are pyrroli ol Tn-4-y1, and pi perazin-1-yl,
4-met hyl [ 1, @mhnmﬁepas Jweﬁ]l s pétmyttlomem 14 Qi e re@fe PT/ USU2/ 113791

mixtures of the present compounds are within the scope of

15 the invention. Unless otherwise stated, structures
depicted herein are also meant to include compounds which
differ only in the presence of one or more isotopically
enriched atoms. For example, compounds having the
present structures except for the replacement of a

20 hydrogen by a deuterium or tritium, or the replacement of
a carbon by a *C- or !C-enriched carbon are within the
scope of this invention.

Compounds of formula I or salts thereof may be

formulated into compositions. 1In a preferred embodiment,

25 the composition is a pharmaceutically acceptable
composition. In one embodiment, the composition
comprises an amount of the protein kinase inhibitor
effective to inhibit a protein kinase, particularly ERK-
2, in a biological sample or in a patient. 1In another

30 embodiment, compounds of this invention and
pharmaceutical compositions thereof, which comprise an
amount of the protein kinase inhibitor effective to treat

or prevent an ERK-2-mediated condition and a



pi perazine-1-yl, wherein each group is optionally substituted. Wen RZ is
(CH2) yRS, (CH2) yCH (R5) 2, or -N (R4) 2, preferred RS groups are further

sel ect ed HlpameR)sss di n-3yl, pyridin-4-yl, imdazolyl, furapcgrghaesher 3.4 5
t et rahydr oi soqui nol i ne, tetrahydrofuran-2-yl, cyclohexyl, phenyl, benzyl,
-CHZOH, -(CH2)ZOH, and isopropyl, wherein each group is optionally
substituted. Preferred substituents on RB$%-are -OH, pyridyl, piperidinyl,
and optionally substituted phenyl. Wen RZ is 10 - (CHz) yCH (R8) CH (RS)

2, preferregHBoHAURS AHELR a 3D S Wed v 188 YOH elaedidOH @pd preferred RS
are as described above. Preferred - (CH2) yCH (RB) CH (RS) 2 groups of

formula | avehigiEeoH ey &g phrarmularrA - o MIa i) pehgt . t@xfer preferred
- QR2 groups ar ($npse listed in Table 1 below. 15 Preferred conpounds of

formula | are ose having one or nore, nore preferably nore than one, and
. nost preferably all, afhd hefeatpateserse! eaichdeoritthen gaodp consi sting of:
(a) R3 is hydrogen, carbaqgcyclyl, -CH(Re)R or an 20 optionally substituted
group sePectV&FFHIGATAL SHRISHHtic, 3-6 nenbered heterocyclic, or a 5-6

menbered aryl or hetergal Wley NG i d g0 d Sl 0028, 4 S8E NRer&h, 3- 6
menbered carbocyclyl, or an optionally substituted group 25 selected from

Cl_6 al i phatiirg-lordes 5-w6l herdter eidntrati i, hegt bk canlturésgor (et rees- CO-,

-Q02-, -CONH, -S02-, -SQZNH, - NH ., -C(O 2 HNH- . d Rz
i s -NR9 ( (Ellffﬁe%% (pﬁsza)razt%OQscfé ) )é%@%‘?)%ﬂ%)fcﬁ T ’55%a ) or
30 - (CH2} y CE(EEHGHEI DS i dd )Imdtet Ba R ot aimed - £3W) y Gk 2, oand VO

(12/06a581 PCT/ US02/ 03791 -31 (g) RS is an optionally substituted group
sel ect ed0f r FHICRY Sl HHR T A 0CE,. 65 3ehfrer S Het er bBFGP; BEMED6

rember od heler Aoy olod odhie ISE! e WP Of s TeRIMSe | are those S

havi ng one or nor'e, nore prefera nore than one, or nost preferably all,
of the features sel ectratbtfhamddmpecy i Corsi stvergt bdn fa)lakBsi sosal ect ed

from hydrogen, .nefhyl, ethyl, propyl, cycl opropy cycl ohexyl o i sopropyl,
10 - CH (CI—IZ(B‘l%tl}%%rfz% ,tﬁ%ﬂ?{@mgﬁﬁ%l@%‘?é%ﬁ“%&#ﬁ?CHon)
i sopropyl, -d3Hdddd20hhn i@ et Kgd Athpr Dfe AN @Pin DEREFInguUbstat ut ed phenyl,
benzyl, or isoxazolyl grouq;:; b) TnRl is selected fromoptionally

ade

subst i t 4P ed PEFigHEnyin TAR8 By Hreayrent | Bt bppFut £§e1 Y ohexyl |

CH20CH3 , COEZ0H ¢ {Jd adllitne N Bcon ofNHGkmBd DNHGEB,, or CH2NHCH3
(c) Qis -CO, -CONH, -S02-, or -SOZNH; (d) R 1s - (CH2) yRs, - (CH2)

yCH (RS) 2, pita:@thceytGH2)1 WCHhddRG)tOH € RY)Ym2x i svhrey esand RBcomp@khdr CH20H;
and (e) RS is -CH20H, - (CH2) 2 i sopr | ,,or _an.optipnally substituted
group sel ected from pﬁl}eolc? i - 1%',23"&@‘?%%’??%-%%?}1: ?Ibl('e)r?ﬁi n-1-yl, 25

pi per azi n- 1-idisdedwdt hydd ludddlimgepan: Inedns 4phernyl s i perazi sehdryl ,

pyridin-3-yl, pyridin-4yl, imdazolyl, furan- 2-%I ,
1, 2, 3, 488t r ABARTABICYE PIREL 1okt I RIS FRIF-2-15  Ke9¥R ohexplaYphenyl , or

Pereil, 50, e e SR led G R P1gtel g e gptemmoting o
PCT/ USO2/ 03 Adlso means those diseases or conditions that are
alleviated by treatment with an ERK-2 inhibitor. Such
conditions include, without limitation, cancer, stroke,
25 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-
30 related diseases. The term “cancer” includes, but is not
limited to the following cancers: breast, ovary, cervix,
prostate, testis, genitourinary tract, esophagus, larynx,

glioblastoma, neuroblastoma, stomach, skin,



or a pharmaceutically acceptable derivative thereof, 5 wherein: Sp is a
spacer group conprising a 5-nenbered heteroaromatic ring, wherein Ring A
and Q R2, waf @/ildsached to Sp at non-adjacent positions; apdry@ssi® Sp has
up to two R6 substituents, provided that two 10 substitutabl e carbon ri ng
atons in Sp are not simultaneously substituted by R6; Z1 and ZZ are each

i ndependently selected fromN or CH Q-1% selected from-CQZ-, -C (O NR -

or -SQZNR - ; Tis a linker group; 15 Uis selected from-NR -, -NR CO,
-NR CONR' -, 1R i ldrantHdma ; Cﬂ\l% »ep f& rmo L& earc o) Iargé\R:§92
-S02NR -, -NR'SO2NR -, or -SQOZ-; " mand n are each i ndependent |y sel ect ed

from zero orcaNwincREa, swwllecrekl f¢@mhma)ge¥unmdm¢©@vé¢\lnmaf\l{ R)2, OR

20 or OH, |.ect ed - CH RS
20 o O Fhodg, il e dtoms, (SR (Bl ol () BLLR, 51 (9
. yCH ( Re) @%KlﬁﬁhDaﬁfcaﬁﬁlnodaCﬁﬂndlﬂféféniihﬁeéléaféiﬂoﬂa, 25 each R |s

i ndependent|y sel ected froman optionally substl tuted group sel ected from
Cl_6 al i phatRa®idai %W%n%%etﬁwwaﬂ MRMAg B2UECPR ngPhESH8T or

het |yl CT/ U
SSZIengy)C ){Ceagfc I%FE}S m‘gee%en y se e%t%%ygfﬁzé?éé&gég( klgéegOzR,
C(?\I (Rd) tzlcaﬁmnza d nlg}@-]z:)ch}/Rﬁsmmrdempl—lzgmg_lz ¢ RS sardensh RS is

i ndependen ected from

NR CpO?', NR e‘?—‘% - PR (‘??ﬁ:% c%tfz‘??f ‘?\ﬁéz’ég{%@‘)‘gﬁéry%jﬁl Fa%sz (R)

2, each R6 isig, dgj}ggi@ntrﬁ e ¥ onadd1l Finfdst {6&R2 NDbAR) 2, N
(R) 2, OR, : R, NR COR X Cgim%’) 2, C&\II(F?) ztiSOZ?RYCd NﬁF\’S)OZF\’

COR , CNO orr<°—$(1}2+‘(11(Iiia)rng3 Jéa‘éfhs@mFs 1@@@%/{1 1% anf eeeREratom hydr ogen

or an 10 opt] %1 “gﬁ%‘ﬁg A dphatic group, or two R on the sane
ni trogen are get her Wi e rogen to forma 5-8 nenbered

het er ocycl yl or heteroHTe/Ipn‘emg‘;t RBatBoaeigoémeéimmR ug€fz) MR , (CHz)
W (R4) 2, or ( 15 and each w j S|n dent|y sel ected from O-4.
Exanpl es of ts‘iﬁat%ﬂd'%% asgi’g? %Fatf ot fndat ?Vl?th‘g‘ﬂ}@l}é %/r‘b?% ?%) ahj i dazol e
{b), pyrazoli,{iDitdF i S abmexd d&r &E‘l@é@'ﬁr&@éln'ﬁpﬁf@@@ée (Alendught bhazol e
20 (g9), 1,2-thiazole (h), furan {i), and thiophene (), as shown below. HH

~ N N 35b @reagny qoqpqmn¢$pweﬁe Qp$ggmed as ERK2 1nhibitors, it
has been found that certain compounds of this invention

also inhibit other protein kinases such as GSK3, Auroraz,
Lck, CDK2, and AKT3.
Another aspect of the inventioﬁ relates to
20 inhibiting ERK-2 activity in a biological sample, which
method comprises contacting the biological sample with a
compound of formula I, or a pharmaceutically acceptable
composition comprising said compound.
Another aspect of this invention relates to a
25 method of inhibiting ERK-2 activity in a patient, which
method comprises administering to the patient a compound
of formula I or a pharmaceutically acceptable composition
comprising said compound.
Another aspect of this invention relates to a
30 method of treating or preventing an Aurora-2-mediated
disease, which method comprises administering to a

patient in need of such a treatment a therapeutically



hH" NN NNNdalQ 185 i wherein each of a through | is optionally
substituted w th R6 . 25 Accordingly, the present invention relates to
conmpoundsywef o fiRkdxkl @ 1' wherein Ring Ais a pyridine WQRAIGSoaB 1 -34
PCT/ US(12/03791 (I1"), pyrimdine (Il1l"), or triazine (IV') ring as shown
beloww 3 RUn~NH Nca,.Rz, Sp Trt, R~ 3 RU»~-NHN "N/ Q.Rz, Sp TnR ~ R3Uw
NHN_ "NI I N/ G,~R2, Sp TR 5 I1' d1d- |V or a pharmaceutically
accept abl e derivative thereof, wherein Sp, TnRI, @ R2~, and U'R3 are as

descri bed ahovesct Rrefardad ¥ Q-{%%_fzﬁnd WSl are &og OR . 10

Exanpl es of such groups include OH, OH, carbocyclic, or optionally

 substi t ut ed Farma:ethierldd agderiahet er@epylsindgssid uermpeuphenyl
pyridyl, and cycl ohexyl,. Prefer, « . o) ‘are R and OR

wherein Ris an opti on{él'l‘? yteslﬁ”l‘ostﬁ%@%%%%%l%ﬁ%c{%ﬁ%% Cl%ﬁ 15

. aliphatic, 3-&bigeqder ehdhaiidayetdin, aiednS-dnyredhes sk asy| othehet er oaryl
ring. Exanples of such grogﬁézjnclude phenyl, nmethyl, ethyl, OH and CHzOH.
Preferred s iRk taieiRus PRt I3 aFy | WIHFCIh REFORR y1 S riRRIViAr e© hat BYed,

hal oal kyl , nd ef I a L. are hydrogen,
N(R4) 2, OH, %}%_16@.%[@5 ége:'lc?[gtr bAgL({:I;/c I%?%%%t?%}% i}%ubélfi tuted group

sel ected frodmMiGledsal ighat incanrs alede nbndsases avy | candheienarhatri ng. .
When Rl is an optjonall bstituted phenyl or i phat i ro 25
preferred St?d%eiial]de%‘f’_sa%‘ﬁft 2 tptf?é?ﬁﬂ‘ergtr "é#l’?}bh%rf‘i U olp” a %h%%tﬂ’éro,
nitro, al koxucranébrdi tiondraferni®s, W naioupsni fet 1iste, neifyéyr . et hpk,

propyl, cyclopropyl, cyc 1 ohexyl , CHZOCH3 , CH20H , NH2 , NHCH3 , NHAc ,
NHC ( O'9 NHiGHn | "cangep?/ingGuies, Pory UspZeB7bimited to the

following cancers: colon, breast, stomach, and ovarian.

Another aspect of the invention relates to
inhibiting Aurora-2 activity in a biological sample,
which method comprises contacting the biological sample

15 with a compound of formula I, or a pharmaceutically
acceptable composition comprising said compound.

Another aspect of this invention relates to a
method of inhibiting Aurora-2 activity in a patient,
which method comprises administering to the patient a

20 compound of formula I or a pharmaceutically acceptable
composition comprising said compound.

Another aspect of this invention relates to a
method of treating or preventing a GSK-3-mediated
disease, which method comprises administering to a

25 patient in need of such a treatment a therapeutically
effective amount of a compound of formula I or a
pharmaceutically acceptable comprising said compound.

The term "GSK-3-mediated condition" or
"disease", as used herein, means any disease or other

30 deleterious condition or state in which GSK-3 is known to
play a role. Such diseases or conditions include,
without limitation, diabetes, Alzheimer’s disease,

Huntington’s Disease, Parkinson’s Disease, AIDS-



-35 and CH2NHCH3. More preferred T',Rl groups of formula |I' are those
listed in Table 1 below. Preferred R3 groups of fornula |I' are hydrogen,

carbocycl wo g7di#gRRB) R, or an optionally substituted group pgraghesief from
Cl_4 aliphatic, 3-6 nenbered heterocyclic, or a 5-6 nenmbered aryl or

heteroaryl ring. Exanples of such groups include methyl, ethyl, propyl,
cycl opropyl, cyclohexyl, benzyl, isoxazal9d, tet rahydrof uranyl, and
i sopropyl. When R3 is optionally substituted phenyl, 10 preferred

substi t uent Qb diha fhedtledd NG, Ay Hat Q98T Bhikatal & kDayos hal osmky|
Obenzyl, Ophenyl, OCF3, OH, S02NH2,” and net hyl ene di oxy. When R3 is " CH

(R8) R exarmﬂéislpife Sﬁﬂﬂfﬁ@ﬁﬂlﬂjs MSc URieh 1 PRIOFEI0H) phedidiomCFR TCH20H) et hyl )
oot oy og e e SRR 3 AifldPa  GUEERITEEYE, OPTOPY

Preferred Un‘groups Tresen -NHCO-, and

. -NHC02-. More preferreashd nZhagitouns Hid ofmuéat 1on arelatesetdisted in Tabl e

1 below. Preferred conpaounds of formula |’ are t hose %9016 Vi ng pne or nore,
f

nor e pre?er&tﬂt)h% 1 1SR ﬁl]d’cfﬂﬁﬁn prErEReBty A PHer +284t ur es

sel ected fremde S ek mdﬁ@a&%h@@é@pcycl yl,
-CH(R8) R, o(ryﬂan optlona l'y ?u stltuted g?%%p ('asel ected fromCl _q 2

al i phatic, &r&afemtmrmﬂ hetreoicyesd | admion i st S Engretbetleel payient het eroaryl

ring; (b) TrTRI dro , _3-6 nmenpered carbo gygky

optional |y Sdbsh %]re]éﬁpeaig}eef%@[ve%l ?r?%‘?ﬁl%:lig Al ?%‘P@ﬁ"f% 0 t kgr%u%rerrber ed
30 aryl or heter caarpﬂafmangautaﬂﬂa](pg dcésedbve Rrevher eThiR wéthod
carbocyclic, or an optionally substituted 5 or 6-nmenbered ar

het er oat 9l rqqqgaspeqmlllj}z/qsl@lh 3y WQ‘ELB@ZP@%P%W 36 %‘Péh%Feferred
conpounds of détq{cgajllael ﬂ‘ﬁ%’i{% LolREE; oOLE Preferably nore
y a of the fea P

t han one, nost pre er ab , ures selected fromthe group
consi sting dfype(zegthaahcsqshdmn erhd rmmﬂmogemclrreiﬂyﬂlseémhyin 5 10

propyl , cycl op cycl ohex i Sopro % hepyl, -CH (CHzZOH)
ethyl, - fdilg/ J@%C‘]—}i} %‘8%?’8%% OHC# i %ycl opr opyl ,
,0r an OIotI Qﬂasléa/sé.ubsiﬂédﬁéd mheyd  rbenzyd , OrihsoxaEohy! teeoup; (b) TR
is selected fromoptionally substituted phenyl, nethyl, ethyl, propyl,

cycl opr opyl ,phyaprodexyad t, 1 GH2GCHD- caGiedGHy , @‘thHZJ,S NH&—B,lll\t-m NHC ( O)
NHCH3 , or CH2NHCH3 ; and RS is OH CH20H, carbocyclic, or an
optional ly 1@%9t%ﬁiyozﬁge‘?ﬁﬁ 1%r pyridyl ring, and Q is

Another aspect of the invention relates to
inhibiting GSK-3 activity in a biological sample, which
method comprises contacting the biological sample with a

20 compound of formula I.

Another aspect of this invention relates to a
method of inhibiting GSK-3 activity in a patient, which
method comprises administering to the patient a compound
of formula I or a pharmaceutically acceptable composition

25 comprising said compound.

Inhibition of ERK2, Aurora2, CDK2, GSK-3, Lck,
or AKT3 kinase activity in a biological sample is useful
for a variety of purposes which are known to one of skill
in the art. Examples of such purposes include, but are

30 not limited to, blood transfusion, organ-
translplantation, biological specimen storage, and

biological assays.



C(O NH. Anot her preferred enbodinent of this invention relates to conpounds
of formula I": 20 3 RUn~NH N~Z2~ MVHO 1-2 Z/ Sp HRs TRL mln or a

phar maceufigc@lideyssgccept abl e derivative thereof, wherein: ZerRRghEs74 Spacer
group conprising a 5-nenbered heteroaromatic ring) wherein Rng A and C (O
NHCH [ (CHz) 1-zOH] RS are attached to Sp at non VI''O 02/0(i. 1586

PCT/ US02/ 1137~1 -37 adj acent positions;-2ard wherein Sp has up to two R6
substituents, provided that two substitutable carbon ring atons in Sp are

not simultaneously sulagid tidqf Phfnaceili @ V2 @d&peaste | agepeadent |y
selected fromNor CH T is a linker group; Uis selected f rom-NR - ,
-NR CO , -MRjooNRE, or NRIGode" refers QONR -non-g@xic GErrie(O) -,

" -NR SQOz-, -S02NR:-. -NR S02NR .- r_.-S02-;. 10 m.and .n each

i ndependent Is"lflzjsué"iaeﬁctt’ec?ri‘ o2k tg}atonr%a}y e ia"séT“]}sle lesc’:%ee%cfr%om fiydr ogen, CN,
. hal ogen, R p{iRnt 2 tdRtixy WHh BB domseletted dhisn Mvelkion, and
-(CH2)yCH(RB)R, CN - ( CH2 ) yCH ( R8 ) CH ( RS) z ( or - ( CHz ) yCH (
RS ) N (SRawhich dppseiaf RISEINHETEhEMTNASRIQERT 13Gnt whYpt i onal | y
substituted G QU sel ected fromCl_6 aliphatic, C6_lo aryl, a heteroaryl
ring having 5-10 ring atons, or a heterocyclyl ring having 3-10 ring atons;
each R4 is independentlhe ssiepiteckifamiRe Rq ir@ODit -mpofeinr KinageoN ( R

z , - 502 - Rs or_ - yCH 2 ;_eac Sis
i) ndependent %ffseel"eaé‘tpggz'f M%*&aﬁ%%ﬁ%ﬁs ﬁé? E‘%gﬁmﬁ\f‘?‘ﬁ%lbgy OR ,
SR, NR CORinMNRiEN tHR Jkizha M AR vitty wHERR ,cMpaR to GO, CN, or 502N
(R) z; each R6 is independently selected fromR , F, Cl, 25 (CHz) yN (R)

z, N (RY zagrvitgrof NReCERZYNR ICONHR abgenqgoef v inkibigepR

R SR G meia Slay 0N (ofd Jo Zace AP sl dependenid vasel ect e

from hydr ogen “or Sn opt i stitute phatic group, or tw R
on the sane fiuxt reogenplay,e ek Bidlogetdeel TedthirndE:3nplds odencttbédrm a 5-8
menber ed heterocyclyl or heteroaryl ring; Re is selected fromR, (CHz)
WOR , (CH2) 4) 2, or (CH2) WBR ; and

Pharmaceutically acceptable carriers that may

15 Dbe used in these pharmaceutical compositions include, but
are not limited to, ion exchangers, alumina, aluminum
stearate, lecithin, serum proteins, such as human serum
albumin, buffer substances such as phosphates, glycine,
sorbic acid, potassium sorbate, partial glyceride

20 mixtures of saturated vegetable fatty acids, water, salts
or electrolytes, such as protamine sulfate, disodium
hydrogen phosphate, potassium hydrogen phosphate, sodium
chloride, zinc salts, colloidal silica, magnesium
trisilicate, polyvinyl pyrrolidone, cellulose-based

25 substances, polyethylene glycol, sodium
carboxymethylcellulose, polyacrylates, waxes,
polyethylene-polyoxypropylene-block polymers,
polyethylene glycol and wool fat.

The compositions of the present invention may

30 Dbe administered orally, parenterally, by inhalation
spray, topically, rectally, nasally, buccally, vaginally
or via an implanted reservoir. The term "parenteral" as

used herein includes subcutaneous, intravenous,



WO 02/f1GtSBI -38 each wis independently selected from 0-4.
PCT/ US112/ 113791 Exanpl es of suitable Sp groups of fornmula I" include

pyrrole (@b ologidazol e (b), pyrazole (c), triazole (d), o¥%afRlsE. 689
i soxazole (f), iiB-thiazoIe 5 (g), 1,2-thiazole (h), furan (i ,yandr
t hi ophene (j), as shown below HHHHON ~~ N N \\ NIl NNNabcd
aN O~ N S~ ~o Nf gh~j whereiagLeach of a through j is optionally

substituted with R6. 10 Accordingly, the present invention relates to

conmpounds  of; ftafdi edla mhelrfi vh Rindi Avl $r 2 DvEigl gndddald, pyrimdine
(rrr*), or triazine (I1V') ring as shown below. 3 3 R Un~NH R Un~NH N\ MHO
) 1-2 N~N MHobrastemaly Rntggelrseal, RntgphemaiRc Spinfralgsfonah ~NH N-

"N MO ~ 1-2 14 . S Sp.HRI="R~ IV |Il" SR VAY/ 4SSG - 39
PCT/ US112/ 1%’#9fl}l'oérraac rﬁnalraﬁaclen S Cal I§/ %]tlzclerb?g%%n d%%%%é‘gée%t her eof ,

. Wherein Sp, PudllerddIR3, taiwl Rmpo€i isortkeseiré bedh abDstee rdf ebea ey, TnRI
groups of formula |I" are hydrogen, N(R4)2, OH, 3-6 nenbered carbocyclyl, or
an 5 opt PonaityFaRfIStianaad yroup Bel e $¥%m C1_6 aliphatic or a 5-6

menbered aryl or het ersQ?éﬁ’i'léiir}gjeé’%@éiu 1e S @ o PP O NG Yo SHPSLA L Ub £d

phenyl or aliphatic group, preferre stituents on the phenyl or
al i phatic gridue dmeveRtidmalwgy. g raquedkoxyy @lebhainows SExspehesonf 10

preferred T roups include nmethyl,_eth opy! ycl opr opyl ,
yel ohexyl | oI SRRy e 8 e SR s e BE “Bh cronors
More pref er regdnifiuedy auserofid armal @rd "usigg thoseabist@ilspetovngnodabl e 1.

Preferred R3 groups of formula |I" are_hydrogen, 15 carbocyclyl, -CH(Re)R,
or an opPi o USANGIPAentR NG roifPedinng aPero ClITRe a5 dRbtec, 3-6

e SR, iR AT S e O JELELR s B e
benzyl, i soxazoitylgn teat realymhrofioranit ,a amoh-toxic parenterally-

acceptable diluent or solvent, for example as a solution
in 1,3-butanediol. Among the acceptable vehicles and

15 solvents that may be employed are water, Ringer’s
solution and isotonic sodium chloride solution. 1In
addition, sterile, fixed oils are conventionally employed
as a solvent or suspending medium. For this purpose, any
bland fixed o0il may be employed including synthetic mono-

20 or di-glycerides. Fatty acids, such as oleic acid and
its glyceride derivatives are useful in the preparation
of injectables, as are natural pharmaceutically-
acceptable oils, such as olive oil or castor oil,
especially in their polyoxyethylated versions. These oil

25 gsolutions or suspensions may also contain a long-chain
alcohol diluent or dispersant, such as carboxymethyl
cellulose or similar dispersing agents which are commonly
used in the formulation of pharmaceutically acceptable
dosage forms including emulsions and suspensions. Other

30 commonly used surfactants, such as Tweens, Spans and
other emulsifying agents or biocavailability enhancers

which are commonly used in the manufacture of

pharmaceutically acceptable solid, liquid, or other



20 isopropyl. Wien R3 is optionally substituted phenyl, preferred
substituents on the phenyl ring are hal ogen, alkyl, al koxy, hal oal kyl,
Cbenzyl, QuhenlisscOCF3, OH, SOzNH2, and net hyl ene di oxy. \feghn dgs0i51 - CH
(R$) R, exanples of such groups include -CH CHZOH) phenyl , - CH(CH20H) et hyl ,
25 -CH (CH20H) 2, -CH (CHzOH) isopropyl, and - CH(CH20H) CHZcycl opr opyl .
Preferred U' groups, when present, are ~-ZH2-, -O, -NR -, -NHCO, and
-NHC02-. More ' preferred U'R3 groups of forrmula I" are those listed in

Table 1 bel awsa¥ke Fr&fRs negy RO &5 wdsudda f esAutve | puspgsoPtbonal Iy
substituted 6-nenbered aryl, heteroaryl, and carbocyclic rings, such as

_ phenyl, pyr i fERAMUlei @Y cl ohexyl . WO 02!'11(.1586 PCT/US112/f 13791 -40

Preferred conpounds of r oy h i ne:o re, nore
preferably nore than o%lféé,) %dlamrr%%?u%(g iercg%ﬁ@g%}ﬁ?g%g ?Eeé?ggtur es sel ected
. fromthe grautpreaxciisdisthag 08 ofally) &KBnisidydrodein sayboeytlyl, -CHR8)R
or an optionally s bsti%$ted group selected from Cl 4,§lipha%ic, 3-6
nenberedShetae%%*z&é 1 WoWS-PHNITBEHY BrtnePerodfytedi kg (b) TnR
i's hydrogen,cdRHs, FhpBsds gﬁ&@%ﬁé&% 10, §3E ROLY RS Vb %&rgﬂi@ﬂ&l onghly

substituted group selected fr _6 aliphatic or a 5- nbered aryl or
het eroaryl rihgy;cagrl ¢%)tRS ¢ts afropridhaisy, scdsriens edoBmerhbensedaryl ,

het eroaryl, .or_carb clic ring. 15 More preferr.ed. conpounds of fornula | ~~
nre thoss hafi Rt otdft it il e RTEr AP LB SRERRY RSBt Moot
preferably ahich afs thggh@sd uii est st £64 £0afé 01 b et gp DURL TPnsasedng of : (a)

R3 is selected from hydrogen, nethyl, ethyl, 20 propyl, cyclopropyl)
cycl ohex§l , FXomwhyadna tarpoiyn phergy| Carerle cFear) esdbvl - cH (CcH20H)

2, -CH (CH2Q) isnng Oﬂyclzlude?'ia(g_ggé'ba fr%%péQPﬂét?Péh?” ?ir?éﬁona' ly

substituted phenyl or benzyl group; 25 (b Is selected omoptional ly
substit ut ed gheous swipshsiensydre prepylredytdoproay| useycthehagyive
d

CH20CH3 , CHZOH . . NHZ ,. NH NHAC. ., NHC ( Q). NHCH3., or NHCH3 : an
oy oyttt i b b indd i e s B PSR s Fr b0 Gy o
Anot her pr efgfdreck enbpfli et r&d, tdd Brd Ny edthé Oter Bha) €514 Po£ORGOYAds of
formula |: WO 021110-4:86 -41 3 RUn wWNH N "Z2"OR8 Z~ A N ~P . TnR~

Fi RS =$5PCHUAN®BAReHrs Mahad ke et i 2¥e9- accept abl e derivative

t hereof, 5 wherein: Sp,q ;1%]9; gr i Si.N0. - :

het er oaromati c ring, jé?%]?}’l n%f%\ aﬂ?%ﬁ%%ﬁ%&R g%ggé??%ched to
Sp at non- adifademits posventoirs; ey d exdmin Spt dmesd ujn t theé wioR6 4D
substituents rovided. th two substitutable carbon ring atons in Sp are
ot si mul t arbBI STAST (e By T, APHL R S5 brie- eabReFadepBnRent |y

sel ected fr gedbpfehby Tmissing | tKeigei®UpitH5 Whst sl eched-from -NR -,
-NRCO, -NRCONR -, -NRCO2-, -O, -CONR-,_-CO, -002-, -CC (O -,

-NR 30229 _ ng@a.t,lngngwnt (wl'b:\;ch S(ﬁz_sc;)lld at room temperature

but liquid at rectal temperature and therefore will melt
in the rectum to release the drug. Such materials
include cocoa butter, beeswax and polyethylene glycols.
The pharmaceutical compositions of this
25 invention may also be administered topically, especially
when the target of treatment includes areas or organs
readily accessible by topical application, including
diseases of the eye, the skin, or the lower intestinal
tract. Suitable topical formulations are readily
30 prepared for each of these areas or organs.
Topical application for the lower intestinal

tract can be effected in a rectal suppository formulation



m and n are each independently selected fromzero or one; R~ is selected
from hydrogen, CN, halogen, RR, N(R) 2, OR 20 or OH vy is 0-6; R3is

sel ected {yPdisssR - (CH2) yCH (R8) R ON, - ( CH2 ) yChchyieads®H ( RS)
2, or - CH2 ) yCH( Re) N( R4) 2 ; each R4 is independently sel ected

fromR, R, -COR) -C02R, 25 -CON (R) 2, -SO02R, - (CH2) yRs, or - (CH2)
yCH (R5) 2; each Ris independently selexied froman optionally substituted
group selected fromCl 6 aliphatic, C6_lo aryl, a heteroaryl ring having

5-10 ring atQme MowvehedLeraeyLlyhitdmoe hayémg LodPulangonfons; WO
02/ ~.1; HG -42 PCT/ USOZ/ 03791 each RS is independently selected fromR,

R OXR (GmigaN YR YransdexmR) patdres wry  aNfe GIR USRR:- CON (R) 2, CON

) W S S TRILY ) el e
.NR CON (R) c?om;%}\idi%r)s Zna PR oI B2ES , 11@@' suﬁf\hbbé SORtméRE) 2; each

R is independent|y sel ect ed from hydrogen or an tional |y substl tut ed
Cl_6 al i phat§ABUY drhe \RF R VY CEMOReRHe FRER ‘ﬁdaPE fag8AYEgetRer

with the 10 U 1001 dam aro. 8 apgbeeed P@%eﬁ yehy! or heteroaryl
ring; R8 is selected fromR, (CH (CH2) W (R9) 2, or (CH2) WBR ;

and each w isdninteperdeinn yoﬁetﬂee:t@@inpcp@nwd@ af tBiExanpersioh suitable Sp
groups of for a.l i.nclude p m dazole (b pyrazaole (c),

D Pavol o (it ey e BSE il e ) SRERRES LR Y IRENE 17N ) o
(h), furan @@tréﬂ&hdﬁ'Qﬂﬁ%EEﬁéﬁrofﬁt@ﬁpwﬁrbpypﬁhethyboﬂl ~~ N~ N~ ~N~ U
NNNabec ~ ~~ S~ ~~ ~ S/ N 20 wherein each of a through j is

opt i onalPy Qﬂ%k%¢¥iﬂ%ﬁy¥ﬁanlH@iYO¥¥E%WEWh§m? CORROPREs eRUL A EWLPEN
oSS he SRS RGL o M A dnyeety, 00 rummemieidyte 25 (11)
3 R un~NH Nconpd¥eitions can be formulated in a suitable lotion or

cream containing the active components suspended or

dissolved in one or more pharmaceutically acceptable

15 carriers. Suitable carriers include, but are not limited

to, mineral oil, sorbitan monostearate, polysorbate 60,

cetyl esters wax, cetearyl alcohol, 2-octyldodecanol,

benzyl alcochol and water.

For ophthalmic use, the pharmaceutical

20 compositions may be formulated as micronized suspensions
in isotonic, pH adjusted sterile saline, or, preferably,
as solutions in isotonic, pH adjusted sterile saline,
either with or without a preservative such as
benzylalkonium chloride. Alternatively, for ophthalmic

25 uses, the pharmaceutical compositions may be formulated
in an ointment such as petrolatum.

The pharmaceutical compositions of this
invention may also be administered by nasal aerosol or
inhalation. Such compositions are prepared according to

30 techniques well-known in the art of pharmaceutical
formulation and may be prepared as solutions in saline,
employing benzyl alcohol or other suitable preservatives,

absorption promoters to enhance biocavailability,



R5 SP ~N TnR~ ~ H Il -43 PCT/11S02103791 3 Run~NH N_. "N ORe R5 SP _N TnR-~
~HIIl 3RUhn~NHN "NORe NR5S Sp TnRR ~HR5 51V or a

phar naceu{‘j(p(ﬁlmg)gs@ccept abl e derivative thereof, wherein SpcriigtosBp, U R3,
and R8 are as described above. Preferred R5 groups of forrmula | are R or
OR . 10 Exanpl es of such groups include OH, CHzOH, carbocyclic, or
optionally substituted5 or 6-nenbered am4d- or hete:roaryl rings, such as
phenyl, pyridyl, and cycl ohexyl. Preferred RB groups of forrmula | are R and

OR , wherei kiRdroiypld onald pois Wistd # Wad aoiphsel astesi T1omé drd 15
al i phatic, 3-6 nenbered heterocyclic, or a 5-6 necr~bered aryl or

_heteroaryl Gifperdigiglagersts such groups include phenyl, nethyl, ethyl, OH,

and CHzOH. Preferred stq t.yents .o e r are
hal ogen, hal oal kyl, ; frééil%?lrbfg tIér]e%‘tl'te]er r%ﬁnﬁé’ﬁd%r%ﬁgéﬁ% ﬁ%*%*ggﬁl' are

. hydrogen, Npirhadet i Iyerdeteast aslidalarciydt ives adf ofie anahpyunds

substi tuted gﬂ{]oup, selected fromCl _6 aliphatic or_a 5-6 nenbered ar%/I or
het eroaryl Aihghigemventian FpoRISHAG VERNGE R LCPRITE E P22 FPBhat i ¢

group, 25 py ' 165 RUYRYE 4 dhddd cogroup  V--0O
02/ OG 458( | L BN Ay %el hal o,lénkiitc?io, al Koxy, and amino.

More preferddesomd@rsyr oups are nmethyl, ethyl, propyl, cyclopropyl, cyc

| oh | , CHzOCH3 , NH2 H . NHA C 0. ) n d
CI?IZﬁI)IEIé—B. Most pref er (?_'pﬂﬁﬁmabdreoq’jtp]sqc%hf oa}?ffcﬁ’%ta%qa‘? (ed%r%‘ﬁ%gle‘q;?i st 23 in

Tabl e 1 bel ewarky efi6f it Md@halips 0y fasdapadlarsahydrogesy, caabecycl yl,
-CH(R8) R, or an optionally substituted group selected fromC, 4 aliphatic,
3-6 menbere®thatrerafi§ay i rher sl ibere e hry | COrPPererdhr YRLFi ng.

Exanpl es of ; N..grauns. i i e T : ropyl ,
cycl ohexyl , grnzyi Tbr?s“gﬁlgb}dl wﬁgéé@hﬁyr%ﬁﬁﬁéﬁgaﬂgyl%%Igir/%%g{). i)%)\hen R3
i s optional loasdist idfutracbvahieimd, eirtdiear rédrscthst | dneimdioact e, paenyl ring

are hal ogen, al kyl, . al koxy, hal oal kyl, Obenzyl, Qphenyl. OCE3, OH, 15
SO02NH2, and Cr?é‘iﬂfé‘}%eo%i%ﬁ erﬁptﬁérf sor-dil(ﬂgj‘lc%t%éhjrﬁbl%%uo‘fesuch gr oups
include - CHy{ddZ@dphandy rddddLUheidtyd . -fA{ LD, faddt 4 £HZOH)
i sopropyl, and - CH( CHzOH) CH2cycl opropyl. Preferred Un groups, when present,

are -CHP5, JderivaRves apodhosthdhaHGICTeaR? 120 pederF BPURRBY gr oups
of for”U|alof”fﬁé*EEﬁbAdﬁﬁé“%f'Ehis invention when such compounds
are administered to a patient (e.g., by allowing an
orally administered compound to be more readily absorbed
into the blood) or which enhance delivery of the parent
20 compound to a biological compartment (e.g., the brain or
lymphatic system) relative to the parent species.
Pharmaceutically acceptable salts of the
compounds of this invention include those derived from
pharmaceutically acceptable inorganic and organic acids
25 and bases. Examples of suitable acid salts include
acetate, adipate, alginate, aspartate, benzoate,
benzenesulfonate, bisulfate, butyrate, citrate,
camphorate, camphorsulfonate, cyclopentanepropionate,
digluconate, dodecylsulfate, ethanesulfonate, formate,
30 fumarate, glucoheptanoate, glycerophosphate, glycolate,
hemisulfate, heptanoate, hexanoate, hydrochloride,
hydrobromide, hydroiodide, 2-hydroxyethanesulfonate,

lactate, maleate, malonate, methanesulfonate, 2-



Table 1 below. Preferred conmpounds of fornula | are those having one or
nore, nore preferably nore than one, and nost preferably all, of the
features g ﬁ%g§6fron1the 25 group consisting of: (a) R3ﬁC%lﬂM9&§9f
carbocyclyl, -CH(R8)R, or an optionally substituted group se ect rom
Cl 4 ali phatlc 3-6 nenbered heterocyclic, or a 5-6 nenbered aryl or
heteroaryl ring; 30 (b) TnRl is hydrogamg-anino, OH, 3-6 nenbered
carbocyclyl, or an optionally substituted group selected fromCl 6

al iphatic Ot Ry VEMAIAbAIN, Ofy A 108 Y Ing i e Aokal WO 02/ (1 G-sBh

PCT/ US02/ U3791 -45 (c) R5 is Ror OR, wherein Ris carbocyclic, or an
optionally Qm&mqanﬂfxﬁEQﬁlmﬁﬁﬂmﬂnﬂmﬁhkﬁ%Me(N3+Rh@nx%PW¢Pl®ngterre

" preferred cq qh Iﬂ% those 5 havi one g ng nor e
preferably rPore an orPe %naem)% 1% b1 P A %f THe FLat LT es sel ect ed

~fromthe grairconsist lmglﬁte(aaaﬁ&aﬁe sedlem@ebﬁé@én hydspugbe arghyl,
et hyl, propyl,_cyclopropyl, cyclohexyl, isopropyl, 10 -CH (CH20H) phenyl
- CH ( CH2BH) Ué}dr%ﬂanQaG-?(CI%fBr Acigy (SGHZEH)S |%’6€p¥b<byIWhl per2on)

CHzcycl opro ]g&%g ﬁgfﬁ't tgggﬂg I xazol yl

group; (b) '@H méglv:%lgﬂ% r%}rlﬁ%ptl y su stltth‘ﬁnl% prﬂ}g é&m::t hyl ,

et hyl, propyln thelmppremdtiayocofl sﬂlh)wlusemw-&ntﬂﬂﬂé)&hat& inNH2
NHCH3 , NHAc NHC ( r NHCH3 and (c 5 1 s, OH CH20H,

car bocycl i c, B&a‘d}%%g%na‘fc?'@p% Héh‘gﬁ tbjro‘é)y‘%?‘ge Fheifg. 20 A

preferred erﬁwﬂm t 304 A é&@;&ﬁmd@:m I Enlddres. 3 R Un ~NH N
N ~~NH TnR~ R2 Ill}g 25 o?ﬁa pharmaceutical |y acceptable derivative

t her eof 10Pref erred TnRalfroulrriofed divan apnyiorr kate Hyasegehnchgdd) 2, OH
3-6 menber eqalckaarlqpcﬁ}/e%a}/l eorg aln sodium and potassium), alkaline earth

metal (e.g., magnesium), ammonium and N*(C;.4 alkyl).
salts. This invention also envisions the quaternization
of any basic nitrogen-containing groups of the compounds

15 disclosed herein. Water or oil-soluble or dispersible
products may be obtained by such quaternization.

The amount of the protein kinase inhibitor that
may be combined with the carrier materials to produce a
single dosage form will vary depending upon the patient

20 treated and the particular mode of administration.
Preferably, the compositions should be formulated so that
a dosage of between 0.01 - 100 mg/kg body weight/day of
the inhibitor can be administered to a patient receiving
these compositions.

25 It should also be understood that a specific
dosage and treatment regimen for any particular patient
will depend upon a variety of factors, including the
activity of the specific compound employed, the age, body
weight, general health, sex, diet, time of

30 administration, rate of excretion, drug combination, and
the judgment of the treating physician and the severity

of the particular disease being treated. The amount of



optionally substituted group selected from Cl_6 aliphatic WO 02/ OFi . 4s8f ~
-46 PCT/L1S112/ 03791 or a 5-6 nenbered aryl or heteroaryl ring. Wien Rl is

an opti onglgsiget i tuted phenyl or aliphatic group, prefegigdoSesastituents
on the phenyl or aliphatic group are R, halo, vitro, alkoxy, and am no.

Exanpl es of such 5 preferred TnR groups i nclude nethyl, ethyl, propyl,
cycl opropyl , cyclohexyl , CHZOCH3 , CHZ@4, NH2 , NHCH3 , NHAc , NHC ( 0 )
NHCH3 , and CHZNHCH3 . More pref erred TnRl groups of fornula Ill-a are

those |istedH jtabla chbelom Dref eddfch R pudse Aafoismlarlll-a are 10
hydr ogen, car bocycl% -CH(RB)R, or an optionally substituted group
Illnp

, sel ected fraarEPUR tetd ccomds Hekser ed heterocyclic, or a 5-6 menbered

aryl or heteroaryl r| ch i cl yl. et hyl ,
propyl, cycl opropyl, cycel %exy“?e rgr{ q:oﬁ% sgééz%l xwel?gféﬁahé/dr of ur anyl
. and isopr Op)ﬁhar\ﬁfh@hlﬁada&l Qﬂim@@i&yorwbﬁiéﬁeaﬁdnaahwéo peeferred

substi tuents on the phenyl ring are hal ogen, alkyl, alkoxy, hal oal kyl,
Qbenzy! , 5 CpHABALPEERA Gt SSOZNIROS HHPTHet IR 7R ol ik yan Vet Rle

;a?r_llil:?B)B ¥ ﬁqeﬁég](%%g prop‘?%]_é W{)&gﬁ%kﬁa%&éfﬁggmpyl

Pr eferred wamchlmxpsg,ra/ﬁtem ps e arat ecatCers 0- \VadRilar -fNH83Es, and

- NHCD2- . f d ff la 111- th i sted i
Table 1" bel GHE SRATRAS RATE ettt e S RS S EenORTE [HF 1 1

nor phol i n- 4‘rtbé.|nrdN1F?@’ i ithle Wessdd vl Pera@idy linjury) . However,
4- nethyl&l 4] di azepan-1-yl, 4-phenyl pi perazi ne-1-yl, wherei n each group is

optionalPy fFsEnts é’(flr\meﬁ'ri:wﬁi Y ey Rip YaHablaiersyes rivk- N (R4)

a. 30 prefer y N-efh- I
f ur an- g-yl Jf%% ?%ﬁr[ etr sgc)%%il%o%é/néelv )éérrgai“lhyd'fln éuef a%ﬁ%%?%@éy
cycl ohexyl, gffferyds ntagnd pr@ﬁﬂﬂad - xChi) 21044 t e oy qnmmom&mm@etben each

group is optjonally 02/ f 3 47 PCT/ US112/ 03791 substit ut ed.
Preferred séﬁé’tﬁct%é‘ﬁtté‘ éh F%?‘%{éaec I BACCRFFRYT FAROSHPBpt i onal |y

substi t ut ed hgpilsingden hdse -1 (KGRI HCH (B 43 d R a2inds ed:ed r el Re
groups are R and OR such as OH and CH20H. Mrre preferred -QR2 groups 5

are thok2 | igem@xrdln rramarat i v @atfed r@@@?ﬁﬁﬁﬂrﬁlsd%‘fqu%? mfa 111-a are

t hose havi ng %r&q_. re, angls most
preferably af ’?J ﬂqr’fegﬁ tgsrfecte frorﬁ t%e ar oup con5| sting of: 10

(a) RBis h)EdB(mqan,ZJcarlIer/odthln@-l(aﬁB; R ymoircali yopt i omethp yt Shibst i t ut ed
group selected fromCl 4 aljphatic, nbered heterocycli C, or a 5-6
Fh Rfhym

menber ed ar YO LaMe&Tei% MBS %gguc(kb}asl' R4)2, OH, 3-6

nmenber ed 15p(aﬁwg}ndmsﬂro;@erh@ptwl%@&&%dﬁéﬂ §Sb Oy oLy sehect ed from
Cl1_6 aliphatic or a 5-6 nenbered aryl heteroaryl ring; (c) Qis -

-C02-, 2¢oNElyccdo2-polySeenc a@@'(@)th}dme VJGE{JO)aWteoran@O\IHNI—I- ' 20
(d) R is - 2.rpe ( : ( CH2)
yCH (Re) mw(ﬁéé)(ugzé;@ (tﬂg%'i %h%:éé(é%dﬁor?ax {OW{%‘@% é’s‘?{ezr; and
(g RSis ara:oomﬁemha:lyi 3& smhsﬂaihlﬂ ecbmraaip csﬁalﬁatcacbéthqntrenyl 5-6
menber ed het er.oar red heteracycl el eferred
conmpounds oﬁ’%ﬁ%ﬂcﬁ dlesa eﬁcgbf Eﬁd’%cﬁe' k}/‘?ﬁﬁkéo f S oteferably
nore than ORQmHAMIMTn P Ha{sFan yt@-llmpagift tdsndeatesrsetgsé ed fromthe
group consisting of: 30 (a) R3 is selected from hydrogen, nethyl, ethyl,

propyl , 2%yc|¢é¥§rr@§3tler1(§fcﬂctﬂ1@>€ylth¢ sQRSIFRﬂ?)ﬂItIOIGH (Mkﬁﬂ)t%y@e‘ﬂm(ﬂﬂom
ethyl, - ?22:%'3? e GGERU: LSQRnony o e -G { GO Gigcygl opropyl, or

WO 02/0C—4
another embodiment of the present invention.

Depending upon the particular protein kinase-
mediated condition to be treated or prevented, additional
30 therapeutic agents, which are normally administered to
treat or prevent that condition, may be administered
together with the inhibitors of this invention. For

example, in the treatment of cancer other



-48 PCT/ 11S02/ 03791 an optionally substituted phenyl or benzyl group; (b)
TRl is selected fromoptionally substituted phenyl, nethyl, ethyl, propyl,
cyclopropwomﬁ,(,ﬁ,gg;lohexyl CHZOCH3, CH20H, OH, NH2, NHCH3pchAG20IC ( O)

NHCH3 , or CHzNHCH3 ; (c) Qis -CO, -CONH, -SQZ-, or -SQZNH; (d) RZis -
(CH2) YRS, - (CHZ)yCH(R5) s. or - (CHz) yCH (R8) CH (RS) 2, wherein R8 is OH
or CH20H, 10 and (e) RS is -CHzOH, -(CH2720H, isopropyl, or an optionally
substituted group selected from pyrrolidin-1-yl, norpholin-4-yl,

pi peri di n- 1-dHemdHHea A Utk ﬁge&mﬁwﬁﬂeﬂlm@zwﬂf&atﬂv&
phenyl - pi perazi ne-1-yl, pyridin-3-yl, pyridin-4yl, imdazolyl, furan-2-yl,

1,2, 3, 4t et r ARRIVGT SEUiLIGaRRinGd e rdTuIrRIFRER Y K ERRFONENYID1BABAYI | or

penzyl S il SRR SR dddad] byl 2edteseiglygag il o

. phar ITB.CEUtI @ﬁ]dmmdam:atdﬁcderla&ﬁianq/dnrmr eddxaistefiessme, RS gr oups of
formula II11-g" are optionally substituted6- rrenbered aryl, heteroaryl and

car bocycPi c VWHIEL Sty £ SPHARIAR/ | L LR Dhbx yF OPOt {ART |

02/ 11G 458G A 1PCHHSOA JIF711 By ef rartelqlm H-oUps,of formula I11-a" are
hydr ogen, N( RA)2," OH ~ 3-6 menbered clglr bocylf:IyIe or an optionally

substituted group sel eutherk fexampdiess cff |a|:gmws: the alBh Bohepbered ahyE or
het eroaryl r.in Wen Rl is an .5 opti.onal SIIt d phe r aliphatic
O oup. ot ef ATEPARL MG e (et e ST ot hUE POl o

hal o, ni tro,1ia{1k@mora,nchg?éﬂw £ efﬁanﬂ:hgrr&ia}gémms@m ast tnybulﬁehhyl ,
propyl, cyclopropyl, cyc 1 ohexyl , CHzOCH3 , CH20H, NH2 , NHCH3 , NHAC ,
NHC ( O mnsqlmwm@%le%,n&q Heskeqhahkrl ¢ TaprbatieR| 5F™pr ef er red

R3 groups ofgf I 5 85nA %E or an
7 i ulbocrmr?EA hd e ecte romcCl_4 dl;lle'h bl&k&ﬁf&&

optionally stituted gr up s atitc, 6 nenbered
het er ocycl i dnsorlim Ssefhangtiered, and mxlﬂsﬂu}h]ettarw ylamtng Exarrpl es of

such groups .i ncl ude net hyl ethyl cycl opro ohexyl, benzyl,
i soxazol yl , ?@%ﬂﬁﬁ%‘? k?sab% f’ %?s %@fl onal |y

substi tut ed HRkRdss prﬁfelr VI@J Ahsih {dentse 0%3}&%Wami@@ agedhal ogen,
al kyl, al koxy, hal oal kyl, 20 Cbenzyl Ophen , OCF3, OH, SOZNH2, and

nmet hyI ehe dﬁé&é;faw‘zwa §m@%m@1%§®ﬁﬁpl%‘$do¥m%%ﬂ%%s‘g?%%§siﬁél ude -
CH20 he % {208 é%—g i sopropyl
<(31nd o pdﬁ%%nté% cl opr opﬁﬂyépP q;rﬁed Un br&%%p?_g nggpriesenlto g)r/e

- CHz-, -0, mﬁ‘di%&pherﬁﬂaﬁ‘é—l@@fetarﬂd - INHCEOPEe rdvps £ cpmettmmedemesof formul a

L a arethoellstedl Tabl e .1, bel ow. Pre cFerr ounds of fornul a
I11-a are tH (f:'leo oafzmjeOPIFr’d?ee' Pt eﬁ‘é 2'%%an one, and

nmost prefer a@a&:&aﬂoprﬁfc the-dead uhash sad &&‘é@@yf&l&ﬂlixﬁ‘@s@@r@é@up consi sting
of: (a) R3 is hydrogen, carbocyclyl, -CHR8)R, or an optionally substituted
group Sgpecﬁ@ghxhkﬂﬁxg_zMAo 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
25 for treating liver disease such as corticosteroids,
cholestyramine, interferons, and anti-viral agents;
agents for treating blood disorders such as
corticosteroids, anti-leukemic agents, and growth
factors; and agents for treating immunodeficiency
30 disorders such as gamma globulin.
Those additional agents may be administered
separately from the protein kinase inhibitor-containing

composition, as part of a multiple dosage regimen.



WO 02/11(~.1S8G PCT/ US02/ 03791 -50 aliphatic, 3-6 nenbered heterocyclic, or
a 5-6 nenbered aryl or heteroaryl ring; (b) TnR is hydrogen, N(R4)z, OH,
3-6 nenbepgf%aidecycl yl, or an optionally substituted gr(p@mlﬁsogﬁjﬁpt ed
fromCl_6 aliphatic or a 5-6 nmenbered aryl or heteroaryl ring; and (c) RS
is an optional |y substituted6-nmenbered aryl, heteroaryl, or carbocyclic
ring. , More preferred conpounds of forqyaa Ill-a are 10 t hose having one
or nore, nore preferably nore than one, and nost preferably all, of. the
features selgatsadfaimathe tg{ccw NS Sthdng W ‘pdB) B dssHefrsted from
hydr ogen, nethyl, ethyl cycl opropyl, cycl ohexyl, isopropyl, 15 -CH
~ (CH20H) pher@qsageo#qmzmx%{wmetm (mmhez PrM@-Ima%%propyl ,

- CH( CHz , I b I
or oup: (b) TR R cifs ARl ROE A £ BRlade SnPaE ot PR 1
. ethyl, pr opyl cycl OprGﬁI)ﬁourﬁi&ldﬂlenyls iCEH?éKH—Bon Cﬂri)ﬂ-éxﬂt N2, NHCHS,

NHAc, NHC ( NHCH3 , or CHzNHCH3 ; and (c¢). RS |s cycl ohexyl or an
optional Py ﬁ}ﬁsecrlncad:t]é’cf AN QAT 1 i A 1% i YEte conpounds of
formia !l @l ddd | hele SABULMILORA 0BG Andorimbenddd -2 fodhc - N
N "NORe RS ,fir HTnR NH WO U2/ ( GtSBGPCTIUSOZ/U3791 -51 or
a phar naceuttlocauriqllmﬁ:emeamué‘lederl vative thereof Preferred RS groups of
formula.lll-a are R or of such 9r oups inclu 20H or 5
optional |y substitut edlbcci%’?ﬂ)‘é}gg'gpar %‘?Se‘?% R AA\1 Jdo%ar%o%%? rings,
such as phemdmpduddyd £ wﬂn@eclph&melfrrei:ej redi i gppripsiné {orpnul a
I1l-a are Rand OR, wherein Ris an optionally substituted group sel ected
from C119 aRYBH&MIE NS @ Henb&ed Heery e, FARS i3S o515 eYed aryl
or heteroaryl ring. Exanples of such groups include phenyl, nethyl, ethyl,

OH, and CHzOH Preferred TnRl groups of fornmula Ill-a are hydrogen N(RQ)Z
OH, 3-6 nmentr@ued carbocycl yl, rR¥QL._an optionall yrR3ubst i t ut ed group sel ected
fromCl 6 aliphdfHic 15 or a 5-6 ered aryl or h Heroaryl ring. Wen RL

is an optional]

\UbStI tuted phe or aliphatic \p, pr eferred
substituents o

the phenyl or alip t|c group ar R hal o, nitro, al koxy,

and am no. Preke R Qgﬁ@up tgyl , Ne 2

cycl opropyl, 2 0 hexyl . CHzOCHS CHZOH : , NHAc , NHC
( O) NHCH3 , an'(th‘ VFCH3. More prefertred TnR grhﬂos of formula Ill-a are
those listed in Tabl g4 bel ow. Prefer fef R3 groups ofyformula Ill-a are

hydr ogen, carbocyclyl, -CH(Rg)R or an optionally 25 substituted group
selected fromCl_4 aliphatic, 3-6 nenbered heterocyclic or a 5-6 nenbered

aryl or, et er oar ri l.es of suc |ncl ude rret et hyl,
propy! , %ycl f%h %%ly FEHSR rl?g Jrﬁt Yoty furanyl . and
i sopr 0pyl Wﬂﬁﬁ:@ﬂ& isp ,30r,@p} | Rhalu r3sufst hhat edapbenyl de@beﬁaéaed
substituents on the phenyl ring are hal ogen, al kyl, al koxy, hanaIkyI

Cbenzyl, CpR&RME- OCF3, OH, SO2NH2, and methyl ene dioxy. \Wen R3 is - CH
(R8) R, exanples of such groups are WO 02/ 11(i-4s86 PCT/US(12/03791 -52 -

CH ( CHzOH ) phenyl , mhhdl HEH Juaidle .sp SFbipSEOHIrrula I
- CH( CHZOH) i sopr opyl "and - - CH( CHzOH) CH2cycl o ropyI Preferred U' groups,

when presentin e gyxrolep(a) NRmidazole (b), pyrazole (e),

20 triazole (d), oxazole (e), isoxazole (£), 1,3-thiazole
(g), 1,2-thiazole (h), furan (i), and thiophene (3j), as

shown below:

H H H
N N N 0
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-NHCO-, and -NHC02-. More preferred U'R3 groups of 5 fornula Ill-a are
those listed in Table 1 below. Preferred conpounds of forrmula Ill-a are

t hose hav'wqgozqm@ss?r more, nore preferably nore than one, ggq,8ashH3791
preferably all, of the features selected fromthe group consisting of:

(a) R3 is hydrogen, carbocyclyl, -CH Re)R, or an optionally substituted
group selected fromCl 4 aliphatic, 3-52mnbered heterocyclic, or a 5-6
menbered aryl or heteroaryl ring; (b) TnRl is hydrogen, N (R4) 2, OH, 3-6
menbered 15 carbocyclyl, or an optionally substituted group selected from
Cl 6 aliphatic or a 5-6 nmenbered aryl or heteroaryl ring; and ( ¢ ) RS i s
Ror OR , afteRein eadt @f aORhrough o prefeptienabhpotest dfutednula 111-a
“are 20 those I}: ving one or nore, nore preferably nore than one, and nost
preferably ard; ‘the features selected fromthe group consisting of: (a)

. RB is selected from hyskefrenedret R gretpyl ofpeopmlilacychepr epllected
cycl ohexyl, isopropyl, 25 -CH4§CHZOH) henyl, -CH (CH20H) ethyl, -CH
(CHzoH) 2, -9 98s00¥ dpyk; OBH gcﬂzwbenzéyeraébp@yﬂly or C&nan

{
optionally s £1.4 Ut ; e : IS from
ogti onal I);C S s]t(%r%aﬂjtlgg %g%;}#etn&{eé)n%z%% %%ﬁﬁ?é@%fr%%@: ?l*éygf%ﬁ%gg , cyc 1
ohexyl , CHrGCHB 5- (ChiGhberat aritHor INHGBoar WHACIng NHOVGeD B NHCHE ( or
CHzNHCH3 ; and . W\Q 02/ 1?.4582? -53rPCT US02/U3791 (c) RS is OH CHzOH,
phenyl , pyriRFIoWGE Wﬁm,t%@WY Mot PAPRREHG 1 9TRRP or  CHROH.

Preferred Cm&fsﬁﬁﬂ”ﬂ_@eﬂﬂé'&%@esﬁﬁeﬁgtcﬁ‘riﬁli heid §ebap. More
preferred conpounds in 5 Table 1 are those of formula I11-a'" or IlI-a.

Tabl e | A0 CorpoRids hafl oromvitire | [@lkexo. and 24uiRgUn~ Preferred TaR
o L AT RS Or I reRl: S E R ) T
phenyl O 7~NdycToHdxyl H &iACHGCH-Ci20H phany,| WHTHD, NRHA ~4- N8-H30) RHCH;,
pheny|?~N~N:n;i%H%NHCH3. More preferred T.,R' groups of formula I are

those listed in Table 1 below.

15 Preferred R® groups of formula I are hydrogen,
carbocyclyl, -CH(R®)R, or an optionally substituted group
selected from C;., aliphatic, 3-6 membered heterocyclic,
or a 5-6 membered aryl or heterocaryl ring. Examples of
such groups include methyl, ethyl, propyl, cyclopropyl,

20 cyclohexyl, benzyl, isoxazolyl, tetrahydrofuranyl, and
isopropyl. When R’ is optionally substituted phenyl,
preferred substituents on the phenyl ring are halogen,
alkyl, alkoxy, haloalkyl, Obenzyl, Ophenyl, OCF;, OH,
SO,NH,, and methylene dioxy. When R® is -CH(R®)R, examples

25 of such groups include -CH(CHOH)phenyl, -CH(CH.OH)ethyl,
-CH(CH,0H),, -CH(CH,OH) isopropyl, and
-CH (CH,0H) CH,cyclopropyl. Preferred U, groups, when
present, are -CH,-, -O-, -NR’-, -NHCO-, and -NHCO,-. More
preferred Uy,R’ groups of formula I are those listed in

30 Table 1 below.

When R? is R®, preferred R® groups are
pyrrolidin-1-yl, morpholin-4-yl, piperidin-1-yl, and
piperazin-1-yl, 4-methyl[1l,4]ldiazepan-1-yl, 4-phenyl-



3 Me- phenyl O ~N-N~ ~/ ~~----~~ 10 H 2-F-3-d -phenyl O ~N~-N~ ~/ 11 H
- Me- phenyl O ~N~CH ~J 12 H phenylF OV \ / 13 H phenylO U\ / 14 H phenyl O
N AT Foteddhgheny! O --~ N NN PCT/US02/03791

-30-

piperazine-1-yl, wherein each group is optionally
substituted. When R’ is (CH;),R®, (CH,),CH(R®),, or -N(R%),
preferred R®> groups are further selected from pyridin-3-
yl, pyridin-4-yl, imidazolyl, furan-2-yl, 1,2,3,4-

5 tetrahydroisoquinoline, tetrahydrofuran-2-yl, cyclohexyl,
phenyl, benzyl, -CH,OH, -(CH,),0H, and isopropyl, wherein
each group is optionally substituted. Preferred
substituents on R> are -OH, pyridyl, piperidinyl, and
optionally substituted phenyl. When R? is

10 - (CH,),CH(R®)CH(R®),, preferred R® groups are R’ and OR’
such as OH and CH,0H and preferred R’ are as described
above. Preferred —(CHﬁyCH(RF)CH(Rﬂz groups of formula I
are -CH(OH)CH(OH)phenyl and -CH(Me)CH(OH)phenyl. Other
preferred -QR? groups are those listed in Table 1 below.

15 Preferred compounds of formula I are those
having one or more, more preferably more than one, and
most preferably all, of the features selected from the
group consisting of:

(a) R® is hydrogen, carbocyclyl, -CH(R?)R, or an
20 optionally substituted group selected from C;.4
aliphatic, 3-6 membered heterocyclic, or a 5-6
membered aryl or heteroaryl ring;
(b) T.,R® is hydrogen, amino, OH, 3-6 membered
carbocyclyl, or an opticnally substituted group
25 selected from C;.¢ aliphatic or a 5-6 membered

aryl or heteroaryl ring;

(¢) Q is -CO-, -CO,-, —-CONH-, -80O,-, -SO,NH-,
-OC(O)NH-, -C(O)ONH-, or -CONHNH-;
(d) R* is -NR*(CH,;)yN(R*),, - (CH;),R®, - (CH;),CH(R®),, or
30 - (CH) yCH (R®) CH(R®) ,;

(f) R* is R, R’, or -(CH;),CH(R®),; and



V1' O (12/11C4a8C -54 PCT/US02/U3791 No. Ill-a-RsUT R Q R216H3, 4- ( CH30) 2-
phenyl CQ( nor phol i n-4-yl ) 17H3, 4- ( CH30) z-

pheny| CONGf ﬁ érldin-3-y|18FB-Nb-phenyICIXnDrphoIin-4 ¥g%&%h%_%$]phenylc
CNH(CHz)Zpyr| I N- 3-yl 20H3- CI - phenyl CONH( CH2) Zpyri di n- 3-yl phenyIO
F~Na\ /22H3-Cl -phenyl ~-N*\N U\ / 23 H 3-Cl-phenylO~N/ \ / F 24
3-A-phenylOt~N\ / 25 H 3-Cl-phenyl O 51N NUN \

[ 26H2- F- 3- CI - phenyl CO( nor phol i n-4-yl ) 27H3- Cl - phenyl CQ( 4- OH pi peri di n-1-yl)

28 H 3-Cl - phenyl QN+~ 5 /,20Hphe Ryl 9N M) GHd tRi e BQroup selected

from C;.¢ aliphatic, phenyl, 5-6 membered
heteroaryl, or 5-6 membered heterocyclyl.
More preferred compounds of formula I are those
5 having one or more, more preferably more than one, or
most preferably all, of the features selected from the
group consisting of:
(a) R® is selected from hydrogen, methyl, ethyl,
propyl, cyclopropyl, cyclohexyl, isopropyl,

10 -CH(CH,0H) phenyl, -CH(CH,OH)ethyl, -CH(CH;OH).,
-CH (CH,0H) isopropyl, -CH(CH,OH)CH,cyclopropyl, or
an optionally substituted phenyl, benzyl, or
isoxazolyl group;

(b) TuR' is selected from optionally substituted

15 phenyl, methyl, ethyl, propyl, cyclopropyl,
cyclohexyl, CH;OCH;, CH,OH, OH, NH,, NHCH;, NHAcC,
NHC (O) NHCH;, or CH,NHCHj;;

(c) Q is -CO-, -CONH-, -S0,-, or -SO,NH-;
(d) R® is - (CH;)yR®, - (CH:)},CH(R®),, or
20 - (CH,) yCH (R®) CH(R®) ;, wherein R® is OH or CH,OH;
and
(e) R’ is -CH,OH, - (CH,;),0H, isopropyl, or an

optionally substituted group selected from
pyrrolidin-1-yl, morpholin-4-yl, piperidin-1-y1,

25 piperazin-1-yl, 4-methyl[1l,4]diazepan-1-yl, 4-
phenyl-piperazine-1-yl, pyridin-3-yl, pyridin-4-
yl, imidazolyl, furan-2-yl, 1,2,3,4-
tetrahydroisoquinoline, tetrahydrofuran-2-y1,
cyclohexyl, phenyl, or benzyl.

30 A preferred embodiment of this invention

relates to compounds of formula I':



H phenyl 0 t~NV ~ / Owe 31 H phenyl O OH 32 H phenylOt,~N\ /33H3, 4-(CH30) z-
phenyl CON( Me) CHZPh 34 H 3, 4- (CH30) 2- phenyl0 7~-N/ \ / F 35 H 3, 4-(CH30) z-
Me

phenyl 0 2 . H3- Me- phenyl| CON( Me) CHZPh WO (12/ CHA~8G A%
e T QR I11-a 0 37 H 3- Me- phenyl PRz

~N 38H3NEphenyI N CH3 O 39 H 3-Me-phenyl ~N\ / 40 H 3-d - phenyl
CON(Me) CHZPh O ~N 41 H 3-Cl-phenyl N CH3A2 H 2-F-3-d -phenyl CON( Me) CHzPh
OH 43 H 3-Cl-phenyl ~~ ~N O 44 H 2-F-3-d -phenyl NN\ / OF 45 H

3- Me- phenyl N N

or a pharmaceuticall? acceptable derivative thereof,

5 wherein:

Sp is a spacer group comprising a 5-membered
heteroaromatic ring, wherein Ring A and Q'R? are
attached to Sp at non-adjacent positions; and wherein
Sp has up to two R® substituents, provided that two

10 substitutable carbon ring atoms in Sp are not
simultaneously substituted by R®;

7z} and z? are each independently selected from N or CH;

Q' is selected from -CO,-, -C(O)NR’- or -SO,NR’-;

T is a linker group;

15 U is selected from -NR’-, -NR’CO-, -NR’CONR’-, -NR’CO;-
-0-, -CONR’-, -CO-, =-CO;-, -OC(O)-, -NR’SO;-, -SO,NR’-,
-NR’SO,NR’-, or -SO,-

m and n are each independently selected from zero or one;

R' is selected from hydrogen, CN, halogen, R, N(R"),, OR,

20 or OH;

R?' is selected from -(CH,;),CH(R®), or - (CH;),CH(R®)CH(R®),

y is 0-6;

R’ is selected from R’, R, -(CH,),CH(R®*)R, CN,

- (CH,) yCH(R®) CH(R®);, or - (CH,),CH(R®)N(R*),;

25 each R is independently selected from an optionally
substituted group selected from C;.s aliphatic, Cs-10
aryl, a heterocaryl ring having 5-10 ring atoms, or a

heterocyclyl ring having 3-10 ring atoms;



U\ / OOCH 46 H 3-Me-phenyl N 47 H 3- Me-phenyl t~N~\ / onne O 48 H
3-Me-phenyl N/ ~/ F OF 49 H 2-F-3-Cl-phenyl ?,~N~N\ / O50 H

2-F-3-Cl - NN Ove \/ ~~1'0 021 OFi . 158~ -56 PCT/ U f ) R3U~
ThR~ Qma{a’ﬁ{}-‘t{%wﬁl\l 51 H 2-F-3-Q -phenyl N CH3 O 52 H . ggg-l%%%ﬁ{\gnyl N
NaoOS53HZ2-F3-d-phenyl ~N\ / OOH 54 H 3-Cl-phenyl NO ~N 55 H
phenyl N CH3 O 56 H 3, 4-(CH-O z- phenyl-#~ VN O O ~N 57 H 3, 4- (CH30)

phenyl N CH3 O OH 58 phenyl N 59 H 3-Cl -phenyl CONH(CHZ) zpyri di n-3 yI H
60 H 3- Me- phepl 0 3N

gﬂd@p@%d@n%‘lg %e@%o@é@iﬂ)ﬂrdﬂ Q,CH3, ~-68rH,  -cO,R,
2-F-3-0 - phenyl S &% A NON'L L/ VD 02701 458G

=57 PCT/ U SU 2+£e878D MO-129:RT, RLQCMIyRFraorGA(GHz)yCH( ®)2
each R® is independently selected from R, OR, COz;R,"
(CH,) yN(R7),, N(R7),, OR’, SR’, NR'COR’, NR’CON(R’)g,
5 CON(R7),, SO,R7, NR’SO,R’, COR’, CN, or SO,N(R’):;
each R® is independently selected from R’, F, C1,
(CH,) yN(R7),, N(R"),, OR’, SR’, NR'COR’, NR'CON(R’).,
CON(R”);, SO,R’, NR’SO,R’, COR’, CN, or SO,N(R"):;
each R’ is independently selected from hydrogen or an
10 optionally substituted C;.¢ aliphatic group, or two R’
on the same nitrogen are taken together with the
nitrogen to form a 5-8 membered heterocyclyl or
heterocaryl ring;
R® is selected from R, (CH.).OR’, (CH,).N(R*),, or (CH,).SR’;
15 and

each w is independently selected from 0-4.

Examples of suitable Sp groups of formula I’
include pyrrole (a), imidazole (b), pyrazole (c),
triazole (d), oxazole (e), isoxazole (f), 1,3-thiazole
20 (g), 1,2-thiazole (h), furan (i), and thiophene (j), as

shown below:

Z==

H N i N 0
W, J \_/ Q_Z g/

b c d
o S s 9 S
v U o0 U U
f g h i J
wherein each of a through j is optionally substituted
with R®.
25 Accordingly, the present invention relates to

compounds of formula I’ wherein Ring A is a pyridine



phenyl 0 ~N~OH 65 H 3, 4- (CH30) 2- phenylo 7, ~~~pH 66 H 2-F-3-Cl - phenyl o
t~N~CH 67 H 3, 4- (CHSO)Z- phenyl O ~ N- | 68 H 3-C -phenyl~ OOH N NU 69 H

3- Me- phen 3, 4-(CH30) z- phenyl O : «
F71thenngg}f?§ﬁsg | di n-1-yl ) 72H3- Ol - phenyl OO mor phol i C 1 US030371

n- 4-yl ) 73HVet hyl CONHCHZPh74HMet hyl CONHCH2( 3, 4- FZ- phenyl ) O COH75HMet hyl
~H76HMVet hyl CONHCHz ( 4- F- phenyl ) 77Hvet hy | -GANHCHZ( 3- Cl - phenyl ) 78HMVet hyl CONHCHZ
(4- Ove- phenyl ) 79Hvet hyl CONHCHz ( 3-Cl, 4-F-phenyl) 80 H MethylO ~ ~H~ O 81 H

(I1’), pyrimidine (III’), or triazine (IV’) ring as shown
below:
R%h\ R3Un ~NH
.
I
W 2 Q,‘Rz
TmR' TR TR’
ITI”

or a pharmaceutically acceptable derivative thereof,
wherein Sp, TsR', Q‘R*, and U,R’ are as described above.
Preferred R® groups of formula I’ are R or OR’.

10 Examples of such groups include OH, CH;OH, carbocyclic, or
optionally substituted 5 or 6-membered aryl or heteroaryl
rings, such as phenyl, pyridyl, and cyclohexyl.

Preferred R® groups of formula I’ are R and OR’, wherein R
is an optionally substituted group selected from C;.,4

15 aliphatic, 3-6 membered heterocyclic, or a 5-6 membered
aryl or heterocaryl ring. Examples of such groups include
phenyl, methyl, ethyl, OH, and CH,OH. Preferred
substituents on the R® aryl or heterocaryl ring are
halogen, haloalkyl, OR°®°, and R°.

20 Preferred T,R' groups of formula I’ are
hydrogen, N(R*),, OH, 3-6 membered carbocyclyl, or an
optionally substituted group selected from C,;.¢ aliphatic
or a 5-6 membered aryl or heteroaryl ring.. When R!' is an
optionally substituted phenyl or aliphatic group,

25 preferred substituents on the phenyl or aliphatic group
are R’, halo, nitro, alkoxy, and amino. Preferred T.R'
groups include methyl, ethyl, propyl, cyclopropyl,
cyclohexyl, CH,OCH;, CH;OH, NH;, NHCH;, NHAc, NHC(O)NHCH;,




Met hyl OH QO ~OHB2HMethyl ~H | WO (12/Uf-tSBI -58 PCTI | 1S02/ U3791 No.
cl F 85 H NHCH3

'~N ~ cl NHC(O CH3 F 87 H NHC(O) NHCH3 ' ~N ~ cl ~N ~
o N‘%QSH -~ C() ' 1 I{i-%c%ghexyl

R3Un TMR1L QR-Ill-a O"COH 83 H Methyl ~H 1 84 H NHZ "~N ~

cl F 89 H yN~cl F90 HCHzOH'~N ~cl i F 91

NHC( O) NHCH. *~N ~ cl Ry C(O) CH~ NHC(O) NHCH3 F 93 SOZCH, ;
F 94 H SOZOH "~N ~ ¢l F  wo n2/oc~;sc 359 PCT/ USU2/ U791 No. R, LJ T R

QR2IIl-a 0 F 95 HCHzOH N~ "F O F 96 cycl ohexyl CH N

"F 97 H

"~N ~ cl i

3,5-d ~'phe@Hd.@@NﬂﬁUﬁgyr'ﬁbPeﬁFYéfggr@Be@MP 3reusZ o&h%@@mula I' are

CONHCHZ2( 3- CFA-phenyI) Clz-phenyl" HT i O 100
~H I ON 10ltHes® S-iGtadhenylaiN eH IMseN-dve. O

H 3,5

-d z- phenyl

Preferred R?® groups of formula I’ are hydrogen,

carbocyclyl, -CH(R!))R, or an optionally substituted group

S selected from C;., aliphatic, 3-6 membered heterocyclic,

or a 5-6 membered aryl or heteroaryl ring. Examples of

such groups include methyl, ethyl, propyl, cyclopropyl,

cyclohexyl, benzyl, isoxazolyl, tetrahydrofuranyl,

isopropyl. When R’ is optionally substituted phenyl,

and

10 preferred substituents on the phenyl ring are halogen,

alkyl, alkoxy, haloalkyl, Obenzyl, Ophenyl, OCF;, OH,

SO,NH,, and methylene dioxy. When R?® is -CH(R®)

R, examples

of such groups include -CH(CH,OH)phenyl, -CH(CH,OH)ethyl,

-CH(CH;0H),, -CH(CH,OH)isopropyl, and
15 -CH(CH,0H) CHycyclopropyl. Preferred U, groups,

present, are -CH,-, -0-, -NR’-, -NHCO-, and -NHCO,-.

when

More

preferred U,R® groups of formula I’ are those listed in

Table 1 below.

Preferred compounds of formula I’ are those

20 having one or more, more preferably more than one,

and

most preferably all, of the features selected from the

group consisting of:

(a) R® is hydrogen, carbocyclyl, -CH(R®)R,

or amn

optionally substituted group selected from C;.4

2% aliphatic, 3-6 membered heterocyclic,

membered aryl or heteroaryl ring;

or a 5-

(b) TR is hydrogen, amino, OH, 3-6 membered

6

carbocyclyl, or an optionally substituted group

selected from C;.¢ aliphatic or a 5-6 membered

30 aryl or heteroaryl ring; and

(c) R’> is R or OR’, wherein R is carbocyclic, or

an

optionally substituted 5 or 6-membered aryl or

hetercaryl ring.



102 H 3,5-Cl Z-phenyl = HI ~SO2Me O 103 phenyl 3,5-ClZ-phenyl NI HOON
~l 104 hen 1 3,5-C12- henyl HP Y P ~o~ O OH 105 H 3-F, 5-CF3-phenyl ~ H11,
| \ 106 Hwiy@iegb CONH(CHz) Zpyridin-3-yl 107 H methyl pcruso203791
CONH( CHZ) Zpyri di n-3-yl 108 net hyl nethyl CONH{ CHZ) ~pyri din-3-yl 109 net hyl
H CONH( CHz) 2pyri din-3-yl 110 ethyl nethyl CONH(CHz) ZN(CH~)2 111 pheny;

met hyl CONH(CHz) 2CH3 | 12 phenyl nethyl G3NH(CH, ) ~phenyl VI % 02/ 11(i 4686

-60 PCT/US02/ 03791 No. R3U" TR QRz Ill-a 0 N 113 ethyl nethyl HI / I~ o
114 ethyl methyl N HpMdb eddwiedt @n&ﬂophﬁ@yx{ma@ﬂu% phenyl
methyl ~N~~" H 1 O OH 117 ethyl methyl ~Ni' ~ / ~~ M 118 ethyl H N H

- 119 phenyl éll‘t@ﬂe@@\‘ﬁmﬂ@ﬂ%%plf mmemrmmfemmgwaa eR&, H H |
CONH( C+2) 3Ry PO N5 4R S5 N K FFO 150 BRERS) “4Le Ry P oF e 57
. phenyl net hWheN drdtp dﬂnQ&Q_{WG 61 PCT/US112/U3791 NO RgU , I, nRl
QR llléa (a) R® is selected from hydrogen, methyl, ethyl,
propyl, cyclopropyl, cyclohexyl, isopropyl,
-CH (CH,OH) phenyl, -CH{CH,OH)ethyl, -CH{(CH,OH),,
-CH (CH,0H) isopropyl, -CH(CH.OH)CH,cyclopropyl, or
an optionally substituted phenyl, benzyl, or
10 isoxazolyl group;

(b) T,R' is selected from optionally substituted
phenyl, methyl, ethyl, propyl, cyclopropyl,
cyclohexyl, CH,OCH;, CH,OH, OH, NH;, NHCH;, NHAcC,
NHC(O)NHCH,;, or CH;NHCH;; and

15 (c) R® is OH, CH,0H, carbocyclic, or an optionally
substituted phenyl or pyridyl ring, and Q' is
C(O)NH.
Another preferred embodiment of this invention

relates to compcunds of formula I":

20
R3U,
"NH
HO
N)\z1 0 )
£|2 A 1-2
N HS
T.R' H

m

Ill

or a pharmaceutically acceptable derivative thereof,
25 wherein:
Sp is a spacer group comprising a 5-membered
hetercaromatic ring, wherein Ring A and

C(O)NHCH[ (CH,)1-,0HIR® are attached to Sp at non-



O OH 130
2 (CHZ) zhl (Bt) 2

0 128 nethyl nmethyl O ~OH |29 nethyl nethyl ?~N~ , ~~~Me
O
O Opkihmiivl et hy!
H
N

phenyl nmethyl 7~N1~ ~NH H, N OI31 Hnethyl ~N~ VH
met hyI N ho\ozﬁmﬁsé F/ ~N o 133 ~~N nmethyl N\ H I
~N\ H O CH 135 phenyl methyl ~N1 \ C H/
rrethyl N | \ H/ O OCH | 37 3-Ove-phenyl nethyl NI \ 138

3-OH phenyl nethyl NI \ Hnn, O OOH 13%4-/ nmethyl ~ \ H~-O WO
112/01 -t S8l -62 PCT/U S(12/03791 NO RaLJ T RL QR2 Ill-a o _~oH 4- SOZNHZ
140 phenyl net@aﬁa§é££¥?ééht§c§5n RRaNYhewRE By bpHhysnup ©HeIA2 r¢ nethyl H
OH O OCH 143 phenyl cyclohexyl ~N H O OOH 144 ﬁen I cycl opropyl ~-N~ 1 HO
_ OH 145 phenyl #ebAyiterentse @rmlsﬂ&é phéﬁyItW@etShplst'lZutHblleOO@HbPAW

g EthSEgLyI P%ﬂglaéﬁps 1nC§%1g§e3no g?%&ﬁtg%%g sl@ gh tl%u%ed by

OOH 136 3- F- phenyl
OO

5 Z' and z? are each independently selected from N or CH;

T is a linker group;

U is selected from -NR’-, -NR’CO-, -NR'CONR’-, -NR’CO,-,
-0-, =-CONR’-, -CO-, -CO,-, -0OC(0O)-, -NR’SO,-, -SO,NR’-,
-NR’SO,NR"-, or -S0,-

10 m and n are each independently selected from zero or one;

R! is selected from hydrogen, CN, halogen, R, N(R7),, OR,
or OH;

R’ is selected from R’, R, -(CH,),CH(R®)R, CN,

- (CH,) yCH(R®)CH(R®) ,, or - (CH.),CH(R®)N(R*),

15 each R is independently selected from an optionally
substituted group selected from C;.¢ aliphatic, Ce-10
aryl, a heteroaryl ring having 5-10 ring atoms, or a
heterocyclyl ring having 3-10 ring atoms;

each R* is independently selected from R, R’, -COR’, -CO.R,

20 -CON(R"),, -SO;R’, -(CH;)yR®>, or - (CHz),CH(R®),

each R® is independently selected from R, OR, CO;R,

(CHz) yN(R7)2, N{(R"),, OR’7, SR’, NR'COR’, NR’CON(R’),
CON(R"),, SOzR’, NR’SO,R’, COR’, CN, or SO;N(R’):;

each R® is independently selected from R’, F, C1,

25 (CH2) yN(R7),, N(R"),, OR?, SR7, NR'COR’, NR’CON(R"),
CON(R"),, SOzR7, NR'SO,R’, COR’, CN, or SO,N(R’),;

each R’ is independently selected from hydrogen or an
optionally substituted C;.¢ aliphatic group, or two R’
on the same nitrogen are taken together with the

30 nitrogen to form a 5-8 membered heterocyclyl or
heteroaryl ring;

R® is selected from R, (CH.),OR?, (CHp).N(R%*),, or (CH,).SR’;

and



H O OOH 150 CHZphenyl nethyl H O OCH 151 3, 4- Men-phenyl nethyl / Vl'O

02/ (11458( -63 PCT/U S(12/113791 1VO.111-a-0O OOH1524- OBn- phenyl et hyl ~

H~OH Ol 53G @2rddlzkget hyl _ N HO OCH 54CH2CF3nmet hyl N ~ H I 0574 po5~
lmethyl N H1//O OOH1L562- Ove- phenyl met hyl ~N HO OOH1574- OCF3- phenyl met hyl N HO
OOH158CHZCH( CH3) zmret hyl N HO OOH159CHzcycl opr opyl met hyl ~N HO

OOH160phenyl CHZOCH3~N HO OOH161HCHZOCH-N ¢#~0OH O162cycl opropyl net hyl _ ~N HO
OCH 63(CHz) ZCH3net hyl N H WD 02/ 11(4S8( -64 PCT/11S(12/ (13791 No. RBU T R1

QR2 I11-a ldad1b4, Phemiladdfddize Ty /sr eM &X from 0-4.

Examples of suitable Sp groups of formula I"
include pyrrole (a), imidazole (b), pyrazole (e¢),
triazole (d), oxazole (e), isoxazole (f), 1,3-thiazole

5 (g), 1,2-thiazole (h), furan (i), and thiophene (j), as

shown below:

N N N N 0
0 9 U v
a b c d e
N,o S N,s O S
O U0 U U
f g h i J
wherein each of a through j is optionally substituted
with R®.
i0 Accordingly, the present invention relates to

compounds of formula I" wherein Ring A is a pyridine
(II*), pyrimidine (III"), or triazine (IV") ring as shown

below:

15 T,“R1
IIn ITII"

20



HI 165 phenyl CHZOH ~/ 7,~-NOHH/ I OOCOH 166 \ nethyl NI \ HHO/ O
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wherein Sp, TmR UsR?, and R are as descrlbed above
Preferred T,R' groups of formula I" are

hydrogen, N(R*),, OH, 3-6 membered carbocyclyl, or an

5 optionally substituted group selected from C;.¢ aliphatic
or a 5-6 membered aryl or heteroaryl ring. When R!' is an
optionally substituted phenyl or aliphatic group,
preferred substituents on the phenyl or aliphatic group
are R’, halo, nitro, alkoxy, and amino. Examples of

10 preferred T,R' groups include methyl, ethyl, propyl,
cyclopropyl, cyclohexyl, CH,OCH;, CH,OH, NH,, NHCH;, NHAC,
NHC (O) NHCH;, and CH,NHCH;. More preferred T,R' groups of
formula I" are those listed below in Table 1.

Preferred R® groups of formula I" are hydrogen,

15 carbocyclyl, -CH(R®)R, or an optionally substituted group
selected from C,., aliphatic, 3-6 membered heterocyclic,
or a 5-6 membered aryl or heterocaryl ring. Examples of
such groups include methyl, ethyl, propyl, cyclopropyl,
cyclohexyl, benzyl, isoxazolyl, tetrahydrofuranyl, and

20 isopropyl. When R® is optionally substituted phenyl,
preferred substituents on the phenyl ring are halogen,
alkyl, alkoxy, haloalkyl, Obenzyl, Ophenyl, OCF;, OH,
SO,NH,, and methylene dioxy. When R® is -CH(R®)R, examples
of such groups include -CH(CH,OH)phenyl, -CH(CH;OH)ethyl,

25 -CH(CH;OH),, -CH(CH;OH)isopropyl, and
-CH (CH,0OH) CH,cyclopropyl. Preferred U, groups, when
present, are -CH,-, -O-, -NR’-, -NHCO-, and -NHCO,-. More
preferred U,R?® groups of formula I" are those listed in
Table 1 below.

30 Preferred R® groups of formula I" are optionally
substituted 6-membered aryl, heteroaryl, and carbocyclic

rings, such as phenyl, pyridyl, and cyclohexyl.
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Preferred compounds of formula I" are those
having one or more, more preferably more than one, and
most preferably all, of the features selected from the
group consisting of:

5 (a) R?® is hydrogen, carbocyclyl, -CH(R®)R, or an
optionally substituted group selected from C;.4
aliphatic, 3-6 membered heterocyclic, or a 5-6
membered aryl or heteroaryl ring;

(b) T.R' is hydrogen, N(R*),, OH, 3-6 membered

i0 carbocyclyl, or an optionally substituted group
selected from C,.s aliphatic or a 5-6 membered
aryl or heteroaryl ring; and

(c) R® is an optionally substituted 6-membered aryl,
heteroaryl, or carbocyclic ring.

15 More preferred compounds of formula I" are
those having one or more, more preferably more than one,
and most preferably all, of the features selected from
the group consisting of:

(a) R® is selected from hydrogen, methyl, ethyl,

20 propyl, cyclopropyl, cyclohexyl, isopropyl,

-CH (CH,OH) phenyl, -CH(CH,OH)ethyl, -CH(CH,OH).,

-CH (CH,0H) isopropyl, -CH(CH,OH)CH,cyclopropyl, or

an optionally substituted phenyl or benzyl
group;

25 (b) Tu.R' is selected from optionally substituted
phenyl, methyl, ethyl, propyl, cyclopropyl,
cyclohexyl, CH,OCH,, CH,OH, NH,;, NHCH;, NHAC,
NHC (O) NHCH;, or CH,NHCH;; and

(c) R® is cyclohexyl or an optionally substituted

30 phenyl or pyridylring.

Another preferred embodiment of this invention

relates to compounds of formula I°:
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or a pharmaceutically acceptable derivative thereof,

5 wherein:

Sp is a spacer group comprising a S5-membered
heterocaromatic ring, wherein Ring A and
C (O)NHCH (R®)CH(R®), are attached to Sp at non-adjacent
positions; and wherein Sp has up to two R°®

10 substituents, provided that two substitutable carbon
ring atoms in Sp are not simultaneously substituted by
R®;

Z! and z? are each independently selected from N or CH;
T is a linker group;

15 U is selected from -NR’-, -NR’CO-, -NR'CONR’-, -NR’CO;-,
-0-, -CONR’-, -CO-, -CO,-, -0C(0)-, -NR’SO,-, -SO,NR’-,
-NR’SO,NR’-, or -S0,-;

m and n are each independently selected from zero or one;
R' is selected from hydrogen, CN, halogen, R, N(R’),, OR,
20 or OH;
vy is 0-6;
R’ is selected from R’, R, -(CH;),CH(R°)R, CN,
- (CH,) yCH (R®) CH(R®) ;, or - (CH.),CH(R®)N(RY),;
each R* is independently selected from R, R’, -COR’, -CO.R,
25 -CON(R"),, -SO.R’, -(CHs)yR®, or -(CH,),CH(R®),;
each R is independently selected from an optionally
substituted group selected from C;.¢ aliphatic, Cs.10
aryl, a heteroaryl ring having 5-10 ring atoms, or a

heterocyclyl ring having 3-10 ring atoms;
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met hyl 2~ 227 2. CF3- phenyl et hyl
(CHz)yN(R) N(R7)2, OR7 SrR’, NR’ COR NR’CON (R7) ,
CON(R"),, SO,R7, NR’SO,R’, COR’, CN, or SO;N(R"):;
each R® is independently selected from R’, F, C1,
5 (CH2) yN(R"),, N(R"),, OR’, SR’, NR’COR’, NR’CON(R’):,
CON(R"),, SO,R7, NR’SO,R’, COR’, CN, or SO,N(R");
each R’ is independently selected from hydrogen or an
optionally substituted C;.¢ aliphatic group, or two R’
on the same nitrogen are taken together with the
10 nitrogen to form a 5-8 membered heterocyclyl or
heteroaryl ring;
R® is selected from R, (CH,),OR’, (CHp).N(R*);, or (CH2).SR';
and

each w is independently selected from 0-4.

15 Examples of suitable Sp groups of formula I°
include pyrrole (a), imidazole (b), pyrazole (c),
triazole (d), oxazole (e}, isoxazole (£), 1,3-thiazole
(g), 1,2-thiazole (h), furan (i), and thiophene (j), as

shown below:
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20 f
wherein each of a through j is optionally substituted
with RS.

Accordingly, the present invention relates to
compounds of formula I° wherein Ring A is a pyridine

25 (I1°), pyrimidine (III®°), or triazine (IV°) ring as shown

below:
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pyrim dine rlnﬁ\and Sp is a pyrrole ring’ ~Nmhibitors of formula | wherein
~Ring Ais a pyridine, pyrimdine, or triazlne ring having the other Sp

ri ngs shown abaveXare othemmnseastructura Nsimlaro' t® the formula Ill-a

conpounds and g ; ed the 10 flol Lowi geperal _fogaulae 11-b
.through II-j, gthI-', and | VF t | WNT own bel ow in
Tabl e 2: TR Ho ks T.R' H s
II° IIz°
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or a pharmaceutically acceptable derivative thereof,
wherein Sp, T.R', R?, U,R?, and R® are as described above.
Preferred R® groups of formula I° are R or OR’.

10 Examples of such groups include OH, CH;OH, carbocyclic, or
optionally substituted5 or 6-membered aryl or heteroaryl
rings, such as phenyl, pyridyl, and cyclohexyl.

Preferred R® groups of formula I° are R and OR’, wherein R
is an optionally substituted group selected from C;.4

15 aliphatic, 3-6 membered heterocyclic, or a 5-6 membered
aryl or hetercaryl ring. Examples of such groups include
phenyl,methyl, ethyl, OH, and CH,OH. Preferred
substituents on the R’ aryl or heteroaryl ring are
halogen, haloalkyl, OR°, and R°.

20 Preferred T,R' groups of formula I° are
hydrogen, N(R*),, OH, 3-6 membered carbocyclyl, or an
optionally substituted group selected from C,.¢ aliphatic
or a 5-6 membered aryl or heteroaryl ring. When k' is an
optionally substituted phenyl or aliphatic group,

25 preferred substituents on the phenyl or aliphatic group
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are R’, halo, nitro, alkoxy, and amino. More preferred

ToR' groups are methyl, ethyl, propyl, cyclopropyl,

cyclohexyl, CH,0CH,, CH,OH, NH,, NHCH,, NHAc, NHC(O)NHCHj;,

and CH,NHCH,. Most preferred T,R' groups of formula I° are
5 those listed in Table 1 below.

Preferred R’ groups of formula I° are hydrogen,
carbocyclyl, -CH(R])R, or an optionally substituted group
selected from C;., aliphatic, 3-6 membered heterocyclic,
or a 5-6 membered aryl or heterocaryl ring. Examples of

10 such groups include methyl, ethyl, propyl, cyclopropyl,
cyclohexyl, benzyl, isoxazolyl, tetrahydrofuranyl, and
isopropyl. When R® is optionally substituted phenyl,
preferred substituents on the phenyl ring are halogen,
alkyl, alkoxy, haloalkyl, Obenzyl, Ophenyl, OCF;, OH,

15 SO,NH,, and methylene dioxy. When R?® is -CH(R®)R, examples
of such groups include -CH{(CH,OH)phenyl, -CH(CH,OH)ethyl,
-CH(CH,0H),, -CH{CH,OH)isopropyl, and
-CH(CH,0H) CH,cyclopropyl. Preferred U, groups, when
present, are -CH,-, -0-, -NR’-, -NHCO-, and -NHCO,-. More

20 preferred U,R® groups of formula I° are those listed in
Table 1 below.

Preferred compounds of formula I° are.those
having one or more, more preferably more than one, and
most preferably all, of the features selected from the

25 group consisting of:

(a) R® is hydrogen, carbocyclyl, -CH(R})R, or an
optionally sﬁbstituted group selected from C;_,
aliphatic, 3-6 membered heterocyclic, or a 5-6
membered aryl or heteroaryl ring;

30 (b) TwR! is hydrogen, amino, OH, 3-6 membered

carbocyclyl, or an optionally substituted group
selected from C,.¢ aliphatic or a 5-6 membered

aryl or heterocaryl ring; and
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(¢) R’ is R or OR’, wherein R is carbocyclic, or an
optionally substituted5 or 6-membered aryl or
heterocaryl ring.

More preferred compounds of formula I° are those
5 having one or more, more preferably more than one, and
most preferably all, of the features selected from the
group consisting of:

(a) R® is selected from hydrogen, methyl, ethyl,
propyl, cyclopropyl, cyclohexyl, isopropyl,

10 -CH (CH,0H) phenyl, -CH(CH,OH)ethyl, -CH(CH,OH):,
-CH (CH,0H) isopropyl, -CH(CH,OH)CH,cyclopropyl, or
an optionally substituted phenyl, benzyl, or
isoxazolyl group;

(b) T.R' is selected from optionally substituted

15 phenyl, methyl, ethyl, propyl, cyclopropyl,
cyclohexyl, CH,OCH;, CH,OH, OH, NH,, NHCH,;, NHAc,
NHC (O)NHCH;, or CH,;NHCH,; and

(c) R® is OH, CH,0H, carbocyclic, or an optionally
substitutedphenyl or pyridyl ring.

20 A preferred embodiment relates to compounds of

formula III-a:

R3U
TSNH
”fl\”
N “NH
TR ==
QR?
ITI-a

25
or a pharmaceutically acceptable derivative thereof.
Preferred T,R' groups of formula III-a are
hydrogen, N(R*),, OH, 3-6 membered carbocyclyl, or an

optionally substituted group selected from C,;¢ aliphatic
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or a 5-6 membered aryl or heteroaryl ring. When R' is an
optionally substituted phenyl or aliphatic group,
preferred substituents on the phenyl or aliphatic group
are R’, halo, nitro, alkoxy, and amino. Examples of such
5 preferred T,R' groups include methyl, ethyl, propyl,
cyclopropyl, cyclochexyl, CH,OCH;, CH,OH, NH,, NHCH;, NHAC,
NHC (O)NHCH,;, and CH,NHCH;. More preferred T,R' groups of
formula III-a are those listed in Table 1 below.
Preferred R® groups of formula III-a are

10 hydrogen, carbocyclyl, -CH(R®)R, or an optionally
substituted group selected from C;., aliphatic, 3-6
membered heterocyclic, or a 5-6 membered aryl or
heterocaryl ring. Examples of such groups include methyl,
ethyl, propyl, cyclopropyl, cyclohexyl, benzyl,

15 isoxazolyl, tetrahydrofuranyl, and isopropyl. When R’ is
optionally substituted phenyl, preferred substituents on
the phenyl ring are halogen, alkyl, alkoxy, haloalkyl,
Obenzyl, Ophenyl, OCF;, OH, SO,NH,, and methylene dioxy.
When R?® is -CH(R®)R, examples of such groups are

20 —CH(.CHon)phenyl, -CH (CH,0H) ethyl, -CH(CH,0H):

-CH (CH,0H) isopropyl, and -CH(CH,OH)CH,cyclopropyl.
Preferred U, groups, when present, are -CH,-, -O-, -NR’-,
-NHCO-, and -NHCO,-. More preferred U,R® groups of
formula IXII-a are those listed in Table 1 below.

25 When R? is RS, preferred R® groups are
pyrrolidin-1-yl, morpholin-4-yl, piperidin-1-yl, and
piperazin-1-yl, 4-methyl{l,4]diazepan-1-yl, 4-phenyl-
piperazine-1-yl, wherein each group is optionally
substituted. When R® is (CH;)yR®, (CH),CH(R®)z, or -N(R%),,

30 preferred R®° groups are pyridin-3-yl, pyridin-4-yl,
imidazolyl, furan-2-yl, 1,2,3,4-tetrahydroisoquinoline,
tetrahydrofuran-2-yl, cyclohexyl, phenyl, benzyl, -CH,OH,

- (CH,);0H, and isopropyl, wherein each group is optionally
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substituted. Preferred substituents on R®> are -OH,

pyridyl, piperidinyl, and optionally substituted phenyl.

When R? is - (CH,),CH(R®)CH(R®),, preferred R® groups are R’

and OR’ such as OH and CH,OH. More preferred -QR? groups
5 are those listed in Table 1 below.

Preferred compounds of formula III-a are those
having one or more, more preferably more than one, and
most preferably all, of the features selected from the
group consisting of:

10 (a) R® is hydrogen, carbocyclyl, -CH(R®)R, or an
optionally substituted group selected from C;.4
aliphatic, 3-6 membered heterocyclic, or a 5-6
membered aryl or heteroaryl ring;
(b) TwR' is hydrogen, N(R*),, OH, 3-6 membered
15 carbocyclyl, or an optionally substituted group
selected from C,.¢ aliphatic or a 5-6 membered

aryl or heteroaryl ring;

(c) @ is -CO-, -CO,-, —-CONH-, -SO,-, -SO,NH-,
-OC(O)NH-, -C{(O)ONH-, or —-CONHNH-;
20 (d) R* is -NR*(CH,),N(R*)2, -(CH:),R®, -(CH;),CH(R®),, or

- (CHz) yCH (R®) CH(R®) 2;
(f) R* is R, R, or -(CH:),CH(R®);; and
(g) R® is an optionally substituted group selected
from phenyl, 5-6 membered heteroaryl, or 5-6
25 membered heterocyclyl.

More preferred compounds of formula III-a are
those having one or more, more preferably more than one,
or most preferably all, of the features selected from the
group consisting of:

30 (a) R?® is selected from hydrogen, methyl, ethyl,
propyl, cyclopropyl, cyclohexyl, isopropyl,
-CH (CH,0H) phenyl, -CH(CH,OH)ethyl, -CH{(CH;0H).,
-CH (CH,0H) isopropyl, -CH(CH,OH)CH;cyclopropyl, or
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.an optionally substituted phenyl or benzyl
group;
(b) T.R' is selected from optionally substituted
phenyl, methyl, ethyl, propyl, cyclopropyl,
5 ¢yclohexyl, CH,OCH;, CH,OH, OH, NH;, NHCH;, NHAcC,
NHC (O) NHCH;, or CH,NHCH;;
(c) Q is -CO-, -CONH-, -80,-, or -SO;NH-;
(d) R® is - (CH3)yR®, -(CH;)yCH(R®),, or
- (CH,) yCH(R®)CH(R®) ,, wherein R® is OH or CH,OH;
10 and
(e) R® is -CH,OH, -(CH,),0H, isopropyl, or an
optionally substituted group selected from
pyrrolidin-1-yl, morpholin-4-yl, piperidin-1-yl1,
piperazin-1-yl, 4-methyl[l,4]diazepan-1-yl, 4-
15 phenyl-piperazine-1-yl, pyridin-3-yl, pyridin-4-
vl, imidazolyl, furan-2-yl, 1,2,3,4-
tetrahydroisoquinoline, tetrahydrofuran-2-yl,
cyclohexyl, phenyl, or benzyl.
Preferred compounds of formula IIT-a include

20 those of formula IITI-a’:

RU
"SNH
HO
SN
L Y
VP a \ N N RS
TR LW
IITI-ar’

25 or a pharmaceutically acceptable derivative thereof.
Preferred R® groups of formula III-a’ are
optionally substitutedé-membered aryl, heteroaryl, and
carbocyclic rings, such as phenyl, pyridyl, and
cyclohexyl.
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Preferred T,R' groups of formula III-a’ are
hydrogen, N(R%*),, OH, 3-6 membered carbocyclyl, or an
optionally substituted group selected from C;.¢ aliphatic
or a 5-6 membered aryl or heteroaryl ring. When R is an

5 optionally substituted phenyl or aliphatic group,
preferred substituents on the phenyl or aliphatic group
are R’, halo, nitre, alkoxy, and amino. Preferred THR'
groups are methyl, ethyl, propyl, cyclopropyl,
cyclohexyl, CH,OCH;, CH,OH, NH,, NHCH;, NHAc, NHC(O)NHCH,,

10 CH,NHCH;, and those listed in Table 1 below.

Preferred R’ groups of formula III-a’ are
hydrogen, carbocyclyl, -CH(R})R, or an optionally
substituted group selected from C;., aliphatic, 3-6
membered heterocyclic, or a 5-6 membered aryl or

15  heterocaryl ring. Examples of such groups include methyl,
ethyl, propyl, cyclopropyl, cyclohexyl, benzyl,
isoxazolyl, tetrahydrofuranyl, and isopropyl. When R® is
optionally substituted phenyl, preferred substituents on
the phenyl ring are halogen, alkyl, alkoxy, haloalkyl,

20 Obenzyl, Ophenyl, OCF3;, OH, SO,NH;, and methylene dioxy.
When R® is -CH(R®)R, examples of such groups include
-CH (CH,0H) phenyl, -CH{CH,OH)ethyl, -CH(CH,0H),

-CH(CH;OH) isopropyl, and -CH(CH,OH) CH,cyclopropyl.
Preferred U, groups, when present, are -CH,-, -O-, -NR’-,

25 -NHCO-, and -NHCO;-. More preferred U.R® of formula III-
a’ are those listed in Table 1 below.

Preferred compounds of formula III-a’ are those
having one or more, more preferably more than one, and
most preferably all, of the features selected from the

30 group consisting of:

(a) R® is hydrogen, carbocyclyl, -CH(R®)R, or an

optionally substituted group selected from C;.,4
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PCT/ US112/ 113791 - 75 mesipeoedd ashdworabmteiorMablwi g and a pharmaceutical ly
" acceptable carrier. ther aspect of s, invenptipon relates to a nmethod of
treating or pr eve{m ﬁ%%anlﬁl?ﬁﬁgﬁgaﬁgt eh%‘ A ’seogi;e,3 \I}\?ni %mabr%]ﬁ&od conpri ses

.admnistering to a patdr®¥cyidlyeedofars Ut forid B8k N s i ¢ ies@pgrdhsal |y
effecti ve anobunt of a conpound shown above in Table 2 or a pharmaceutically

accept abPe conpositi gelesHnd finap aid TbRIRmE A0 AnbtharerryeRe of this
invention relates to a&}fieth,oqi1 Q:feﬂ&ﬂlﬂ tlijﬂ,% ERKZgactivity in a patient,
[ t'o t'he patie

whi ch net hod conprises“admnistering nt a conpound shown above

in Table 2 or a phar rerceut iataldpy iaeedityald b soinposidé -orendongerd sAmgl sai d
conpound. 15 Anot her caspect of this invention relates to a nmethod of

treating or preventi mM§&FRIIa X FERASF HSZRE  whi ch met hod conpri ses

adm ni stering to a More preferred compounds of formula III-a’ are
10 those having one or more, more preferably more than one,
and most preferably all, of the features selected from
the group consisting of:
(a) R® is selected from hydrogen, methyl, ethyl,
propyl, cyclopropyl, cyclohexyl, isopropyl,

15 -CH (CH,OH) phenyl, -CH(CH,OH)ethyl, -CH({(CH,0H),,
-CH (CH,0H) isopropyl, -CH(CH,OH)CH,cyclopropyl, or
an optionally substituted phenyl or benzyl
group;

(b) TuR' is selected from optionally substituted

20 phenyl, methyl, ethyl, propyl, cyclopropyl,
cyclohexyl, CH,OCH;, CH,OH, OH, NH;, NHCH,;, NHAC,
NHC (O)NHCH;, or CH;NHCH;; and

(¢) R® is cyclohexyl or an optionally substituted
phenyl or pyridylring.

25 Preferred compounds of formula III-a are

further selected from those of formula III-a°:

R3U
"NH
NIJ\N o g
5
TR NH P RS



patient in need of such a treatnent a therapeutically effective anmount of a
conpound shown above in Table 2 or 20 a pharmaceutically acceptable

conpri si ng, s npound. Anot her aspect of this invention,. & 0 a
met hod of%(fl(ﬂl{(@f“?‘?ng Aurora-2 activity in a patient, whi c%cﬁ‘gdtsﬂ%dﬁg%rrpri ses

adm nistering to the patient a conmpound shown above in Table 2 or a

phar maceutical ly 25 acceptabl e conposi tign conpri sing said conpound.

Anot her aspect of this invention relates to a nethod of treating or

preventing a GSK-3-nedi at ed di sease, which nethod conprises adm ni stering

to a patient in need of such treatnment a therapeutically 30 effective
amount of a amonpqirad-sdosut adrlley | acdeint ab Pe odeni phaivacewereaf | y

accept abl e conprising said conpound. One a t of this inventiqn relates
to a method of enhanci?@e%%%%eﬁ'n @frﬂ%@siogjicﬁdff%ﬁlﬁ Tthg#* *wWo°t2/ 111581
. PCTIUSW2/ 37T - 76, 0hpAd d @elsticdf oHloiasa idl waeP@H erdn b, need thereof,

whi ch nethod conprises admnistering to the patient a therapeutically
ef fecti vé ampuitorsflly compsiunth sddawmemoseed amabl eheteroarpharagéeutical |y

table 5 i1 i Si i d.. Thi hod i
cpeoi ally RO G s e Saff A8 haT I advle S ares o
i nhi bi ting tdiecTsositel | onpd £ dwiped fosphapd atfed okatilpr A 18° aieCR i S

useful in halting . or slow ng the progression _of Al zheinmer's 10 di sease.

Anot her net RRA r& at adief@im R Bist Ay Ot 9Rdsph SRSl B &t 204t eni n,

whi ch is usgéﬂeé&rd t# &5 iﬂ& SETY gIOPIY eNi . 6 ANBEINEF e @SREELrOEyEDL S

invention relates to a nmethod of Tinhibiting GSK-3 activity 1n a patient,
whi ch 150netdwda Confrmease pathi ansl et nepterodeybatirmt aExanpbesdofhown

above in Table 2 or a pharmaceutically acceptabl e .conmposition.c I Si ng
Sai d compourthCtARi NG MRS AT EEl dFrRT b 17 ey ERGY ATPr G or
GSK-3 activity in a biptomdecdd SHMP gro\ﬁ@BbeZQomhhl@dIcmﬁﬁPiéﬁé contacting

t he bi ol ogi cal sanple with a conpound shown above in Table 2, or a
phar maceut i dirdsegated Bble. cBHpodrfi BAMPAERAoFATPARCHF 1NAOURE &Ff ective to

i L St S Sl g
of a di spasenld &4 atmeshbdissdbyryl soprisdtesabdyyaringd odbhemi Rh iz pref err ed
conpound Sh%%%f%ﬁ%%ﬁ§rgubstituted phenyl or aliphatic group,
preferred substituents on the phenyl or aliphatic group
are R’, halo, nitro, alkoxy, and amino. Preferred T,R'
groups include methyl, ethyl, propyl, cyclopropyl,
20 cyclohexyl, CH,OCH;, CH,OH, NH,, NHCH;, NHAc, NHC{(O)NHCH;,
and CH,NHCH;. More preferred T,R' groups of formula III-a°
are those listed in Table 1 below.
Preferred R® groups of formula III-a° are
hydrogen, carbocyclyl, -CH(R®})R, or an optionally
25 substituted group selected from C;., aliphatic, 3-6
membered heterocyclic, or a 5-6 membered aryl or
heteroaryl ring. Examples of such groups include methyl,
ethyl, propyl, cyclopropyl, cyclohexyl, benzyl,
isoxazolyl, tetrahydrofuranyl, and isopropyl. When R® is
30 optionally substituted phenyl, preferred substituents on
the phenyl ring are halogen, alkyl, alkoxy, haloalkyl,
Obenzyl, Ophenyl, OCF;, OH, SO,NH,, and methylene dioxy.

When R® is -CH(R®})R, examples of such groups are



Tabl e 2, as descri bed above. The present conpounds nmay be prepared in 30
general by nethods known to those skilled in the art for anal ogous
conpounds“mﬁﬁﬂk%kystrated by the general Schenes | throughcfhlsedpsief he

synt heti c exanpl es shown bel ow. WO (12/ (1 G-S8l ~ Cr-~hont T _77

PCT/ US02/ 03791 HOHOHON (a) N(b) N,RR\ ~CO3 "\ ~CCO3 + R_N-2 O
\ " HO-.~\\ 1 RAT 2 3 ~-T" R~ 4 mMmHON8§2N (~o\ / HR2 cap _ ~IN~ ~NH
RAT ~TR-NHMNMG6 OR 5 (e) HN UR3 M~S N-N (~~ (g) N=N1T | -~ ~
TR-/ NHT B} ; R ts_ ytions: (a)
TnRICHZCOClF%ETgié, 6%5%?%?'2 ggﬁgﬁ?ggFgggﬁ?b) %RgFﬁg%gh?s, room

t enper at ur e;- QE\CHNE2 N 2PEHOY-1Bu AnBHF CHASLHhOE ) CHoene Tepmperwt ure; (d)

" guani di ne, 12 rs. reflux, (e) thiourea, Ft K20Q03, 12_hrs

refl ux; (f)grﬁ%?é/{e%&um?rﬁb‘f’sum&?(ﬂ&éﬁre % f‘sr(?c.‘gf%'w’%cherréRl above
. shows a genemalcosynthet i-NH@ILE t Rakrel preFed Hed PREPREINGs tHE pyrrol - 3-yl
conpounds of formula I11-a of this invention when R2 is an optionally
subst i t ubed fsdMAa FIHNR oRT8l tHREE di§tedp in Fadrlép Y Peloth optional Iy
substituted acid chl org i }ﬁﬁﬂ] A qu&Hﬂ%:l i ol e,
alum numtrichloride tﬂo oérr'rsﬁecc:%%o n ljgi.é Irbnf:cases e%%ﬂbﬁzag;ﬁo%%%
chl ori des artmwisedoree widenosss | eforeofprsafirstdb e moronthdre @henyandi ng are

anenable to this reacti . Aliiphatjc acid chlorides, are al so used in nman
cases. most pre eréﬁly alfi oé the features selecteg'Erom the y

and

group consisting of:

10 (a) R? is hydrogen, carbocyclyl, -CH(R®)R, or an
optionally substituted group selected from C;.4
aliphatic, 3-6 membered heterocyclic, or a 5-6
membered aryl or heterocaryl ring;

(b) TyR' is hydrogen, N(R%),, OH, 3-6 membered

15 carbocyclyl, or an optionally substituted group
selected from C,;.¢ aliphatic or a 5-6 membered
aryl or heterocaryl ring; and

(c¢) R® is R or OR’, and R? is R’ or OR’.
More preferred compounds of formula III-a°® are

20 those having one or more, more preferably more than one,

and most preferably all, of the features selected from
the group consisting of:
(a) R® is selected from hydrogen, methyl, ethyl,
propyl, cyclopropyl, cyclohexyl, isopropyl,

25 -CH (CH,OH) phenyl, -CH(CH,OH)ethyl, -CH(CH;OH).,
-CH (CH,0H) isopropyl, -CH(CH,OH)CH,cyclopropyl, or
an optionally substituted phenyl or benzyl
group;

(b) T.R' is selected from optionally substituted

30 phenyl, methyl, ethyl, propyl, cyclopropyl,
cyclohexyl, CH,OCH;, CH,OH, OH, NH,, NHCH;, NHAc,
NHC (O) NHCH;, or CH,;NHCH,; and



WO 02/ 11G 4SHG PCTI US02/ 1137~)1 _78_ Exanples of suitable RZ groups
include, but are not limted to, those set forth in Table 1 above. The

formationyef,aide 4 is achieved by treating conpound 2 wipih,apy@¥hne 3 in
DMF. When amne 3 5is a primary amne, the reaction proceeds at anbient

tenperature. Wien anmine 3 is a secondary amne, the reaction is heated at
50C to achi eve conpl ete reaction and affsx-d am de 4. The formation of
enanine 5 at step (c) is 10 achieved by treating amde 4 with

(MezN) 2- CHOL - Bu af.argi gat cheMeer 8iilr Shehl i er patidphy, okheykeagkikgn to form
enanmne 5 at step (c) is also achieved by  usihg

di met hyl f or mani de- di mehR’a¢et aethphr- ©vAYl, TRE, r eacEHo®H usi ng DVF- DVA
"typically requires elevated tenperature.to 15_afford n ne_5 reas
usi ng (Me2N) 2- Ct Bu ha?’{qée%;gﬁqod%o%dspr% e%%lf“ﬁlgf%t rrbr%eanlfetge\@rr%er ature
.to afford thenaniderabid Nikesw punidye pihefdords@téSfpOinddeipyri m di ne
conmpound 6 at step (d) is achieved by the treatnent_of epamne 5 with 20
guani di ne atTalllsy gk eare emresatl ot Nt val yor ukBL o -a substi t ut ed
guanidine results in an am no substituent as is illustrated by 8. As an

alternative nethod, in step (e) internediate 5 may be cyclized with
S-nmet hyl thiTablea 1o 2%mboumdshe £2 Folrmudee Tl -@yri mi di ne 7 which may in

turn be oxidi zed—wth-m-GCPBA-to—the—sul-fore—Fhe—sul-foryH—greup—ray be
subsequent |y di sNbaced by am pe to geperate the substjtuted

am nopyrimdin Th co#paﬁﬂnds of fofmtla Illia syntheSfzed by 30 this
nmet hod, as exeg = & ; bl-e—l-—were—t-sol-ated—by—preparator-y—HREC
(reverse phase, 1090%/ MeCNH n wafer @ U2/ U(| .| SRG COBMRET/ US( 12/ 03791
over 15 minutes). oThe[detaig s of | t he sgqpginli ons usectd(ﬁrnom,pdyl(;i ng |t hese
conpounds are jset—forth—t+a—theEarptes—C—henme—TF T HONITNR2—=tr,Rs OH
+ RAT ~ F2N NHp NOVe Ne 5 Rbagents ARd-CsieRtiohs 1EO(EymefginLp

4 H phenyl CONH(CH,),pyridin-3-yl

5 H phenyl CO(morpholin-4-y!)

(@]
6 H phenyl QJLND_,{ >
fe) OH
7 H 3,4-(CH;0),- phenyl %Nd
O
8 H 3,4-(CH;0),- phenyl z(lLND_N: >
(0]
9 H 3-Me-phenyl V‘HLND—N: >
O
10 H 2-F-3-Cl-pheny! QLNQ_N: >
o]
11 H 3-Me-phenyl %nD—OH
o F,
12 H phenyl Nf'\,_@
s s
O
13 H phenyl N/_\N_O
7/
(0]
14 H phenyl VILND_O_F
2 N
15 H henyl N
s O




N~N ~I
gener al

Schene | steps

met hod f or

Nsubst i t u{efAadzkdi ne (9).
13},

(b), and (c)

~~NH TnrR1 NH 8 O R2 (a) KZC03, DMA, 100C. Schene I
preparing conmpounds 8 frominternediate 5 and an

Internmediate 5 may be prepareg 45581490 to
Conmpound 5 is treated W th

shown above.

above shows a

N-substituted guani dine (9) and potassi um carbonate in dinethylacetam de to
form conpound 8. This reaction is anenaldse-to a variety of N-substituted

guani dines to form conpounds of formula Ill-a. The details of the
condi tions usedolg produci ng tNESe conpounds afe set forth in the
Exanples. WO 02P11 (il. hBg*y80 Stheme {lR!0 ' ~NH a NC g).Ri NH OCcd O
~NC-Cl C O HeN HIEaCl |2 3 C1°Cl 4 OH RRHC-.-{. O~~NH"~NH R~ 7080
HN HN \ / \ / [PCTTIOSOZ7I 037 U NC - .-, AN Y 7 ondi tions:
(a) ALC13 neat}, () DME 24 r%’?'(é}ggﬁnéﬁg% atn:@%g Oﬁ" 1y nhn phoric
.acid, 1 hour, |5 252140C, (d) POCL334-BHO).r ghkdylix (@@Nm%)mﬂsn 31yPrC
refl ux. Scheng IIT above Shpws a gengrml oh pthe1 ¢ ¥ohaug, kRpt mey be
used for preparrg—the—py+rretl—3—H con“ou%ﬁq of *.‘or..ual(uU s gﬁ t+hi-s
i nvention. Thel d i%r. bed i & JACS 19§ﬁ'%ﬁ1y179 > on&eNB(Chln-2ryfidip- ﬁtybr ediate 5
to product 8 nay he ag¢hi eved thrpughsstigpsyi(C), | (diona@e,(FmidAssPrding to
the nmethod C rjt=acnmeTTAT 15— O Me~O-Ove—Via)—ve OO Lc;) N—
21 H 3-Cl-phenyl H)LNCN _@
(o]
22 H 3-Cl-phenyl 7\
SO0
0
23 H 3-Cl-phenyl
(o]
24 H 3-Cl-phenyl %Nﬁ
2 N
25 H 3-Cl-pheny! %NCN O
26 H 2-F-3-Cl-phenyl CO(morpholin-4-y1)
27 H 3-Cl-phenyl CO(4-OH-piperidin-1-yl)
o
28 H 3-Cl-phenyl ?(U\ND_ND
29 "H phenyl CON(Me)CH,Ph
(o]
30 H phenyl ?LNCN —@—om
0 OH
31 H phenyl ?Lh(:{
o}
32 H phenyl ;HLNCQ
33 H 3,4-(CH;0),- phenyl CON(Me)CH,Ph
0
34 H 3,4-(CH;0),- phenyl w{”\ND_O_F
o]
35 H 3,4-(CH,0),- phenyl Q)LN:Q
36 H 3-Me-phenyl CON(Me)CH,Ph




M ~ N~-Me 1 Me~O-Me Cl
/" NH N~ a R3~~~ R3~"~NH NH ~fl,~ N\

O 2 HOH ~)~td) N O (e) N\

~h)~ ~ )

--- cN |
| ~ ~ NH/

N8 ~e - Qs WO 02301, ;81 -81 PCT/ US| 2/ 113T) 1 Reagentsy@hflssor
conditions: (a) T\/EO—I pyridine, Cl2; (b) guanidine; brom ne, acetic
acid; (d) NaCN, DWF;, (e) 6, polyphosphoric acid, 1 hour, 25-140C, (f)
POC13, DMF, reflux; (g) NHZ-UnR3, iPrOHsgeflux; (h) Se02; (i) MeNH 5
Schenme |V above shows a general synthetic route that nay be used for
prepari ng the midazoh=#4=yt——conppunds of —fornutgati=b—of—thirs—inventi on.
The conver si on| oN®j nt ér megjsat e 5|t o predpet 8 may be aclq'j_g(\zed 10 t hrough
_steps (e), (f), AM-(g) accofding to t & net hod|descri bed’ i n JACS, {1957,
79. c~~, ome NHHeN=MeTHTO—~N-Iero—ta—veto—6-5— e (b)
4 Cl 2 (c), (d) HNC N MO,}] NNOO5,,(e) H(f)] (9) NN \'e QOOwe
L RBU'-NH NI\ H Bl s sMEher N\_,N@
0
38 3-Me-phenyl %N
H -Me-pheny ’j
L
CH,
(@]
39 H 3-Me-pheny! %Nﬁ
40 H 3-Cl-phenyl CON(Me)CH,Ph
o
41 H 3-Cl-phenyl %N’j
-Cl-pheny
L
CHy
42 H 2-F-3-Cl-phenyl CON(Me)CH,Ph
OH
(0]
43 H 3-Cl-phenyl
s el
o
44 H 2-F-3-Cl-phenyl 7
| AN
fo) F
45 H 3-Me-phenyl B)LNCN _@
fo) OH
46 H 3-Me-phenyl Q)LNS
(o]
47 H 3-Me-pheny! %JLNDN —@—om
O
48 H 3-Me-phenyl
fe} F
49 H 2-F-3-Cl-phenyl z('LNDN @
(o]
50 H 2-F-3-Cl-pheny! z(ILNCN —@—we

~~-Me N R Me
~NHNO9

pp
@)

6 7



COOVe Reagents and conditions: (a) MeOH, pyridine, dz; (b) _3; 15 (c)
brom ne, acetic acid; {d) NaCN, DMF, (e) _6, polyphosphoric acid, 1 hour,
25- 140G, W oReXskg: DMF, reflux; (g) NH2-UnR3, iPrOH ref bt eehsse VvV
above shows a general synthetic route 20 that may be used for preparing the
i m dazol - 2-yl conpounds of fornula Il-b' of this invention. The conversion
of internediate 5 to product 8 may be agv-eved ' through steps (e), (f),

and (g) according to the nethod described in JACS, 1957, pp 79. OH.NII~/ 5
WO 112/01 ~58T~ C~hefp ~7/T -82 PCIIUSOZ2/ 113791V Me e~ ~O~OOT7]\ / \ [/
V0. B~i N ~I'[%-g¥h) NCN-NPRIOO~|~ HN HNGVR? "Cl HN[O 3\ /
N/ \ [ (c) ORIlkas ¢ \ / (d), (e) R3B~=~NH Me~O RBU~~NH N\ | \ Nl ' (r)
Il i NNN, ~"""™~~NHQOaHfANHAN 7 \ 7 V7 Reagents and,conditirons.| (a) (b)
3; (c) 5, polyphosphornic acid, 1fhour, 25-140C;,|(d) PQCL3, DWF, ref|lux; (e)
.NHz 5 U'R3, i RrOH,, reflflux; (f) ceri iumnitrate. TS VI above
shows a that ny Be used fo# prepar?ﬁ%%genépf ornula 114c of this

invention. 10 lintermediate 4 to product 7 may be (c}, (d),N@'nd (e}

according to the JACS|- 1957 pp F9.—general—symn - 3-vyl
conpounds The [conversijon of achi eved t hrough steps net oq_glescri bed in
P 52 H 2-F-3-Cl-phc9nyl P JL _<

o]}
o]
53 H 2-F-3-Cl-pheny! %N:Q

fe) OH
54 H 3-Cl-pheny] ’-z’“\Né
Q

‘H‘N
55 H phenyl &’j
N
CH,4

o

56 H 3,4-(CH;0),- phenyl NARY
O

(]
H)LN
57 H 3,4-(CH;0),- phenyl &’j
N
CHa

o) OH
58 H phenyl ;H]\N: S

59 H 3-Cl-phenyl CONH(CH,),pyridin-3-yl
OH
o)
60 H 3-Me-phenyl
P
OH
61 H 2-F-3-Cl-pheny! i
N
O CH
62 H 2-F-3-Cl-phenyl PN
¢Hy OH
O

N=
63 H 2-F-3-Cl-phenyl VAR
s /




WO 02/ Ch.i~B(i -83 PCT/I S02/03791 Scheme VII + O " O-N,,. + ~ (a) O-Ni O
CHHOH~~~~C 12NOMN-3400K_1 1., RB(c) N~ (d), (e) Ol~
I N. RWoaoesO . " ~N1 M NCO-N- O 105N Mprgagantsand

conditions: (a) 1,1 -carbonyldiimdazole 5 (CD), triethylamne, THF;
N-butyl i thium THF -78C, (c) 6, polyphosphoric acid, 1 hour, 25- 140C; (d)
POC13, DMF, reflux; (e) NHZ-UnR3, iPrOH57-efl ux. Scherre VI | above shows a
general synthetic 10 route that nay be used for preparing the oxazol -2-yl

conpounds of ffor ora [T-€ of thf S 1nvention. The conversion of
intermedi ate § tO 'product R8upBy pe achygred through stegarfc), (d),| and (e)
“according to thdIkat hod describef in .7ACS, 1957, pp 79. 15 Scheme M 11 gr
Br (a) N~~-~NOW I O NC-N~VE Z (C) ORME B|(d), (8) (b)) N. Ci04
| Reagents and condidions: (g N-butyllighigm TMEDA, I D_OH
65 H 3,4-(CH;0),- phenyl ?LND—OH
o}
66 H 2-F-3-Cl-phenyl ;#'\ND_OH
7 N
67 H 3,4-(CH;0),- phenyl TN
30),- pheny %N\_JN—Q\:}
0
68 H 3-Cl-phenyl NV and
s
X
69 H 3-Me-phenyl N
O
o F
70 H 3,4-(CH;0),- phenyl N/—\N@
s
71 H phenyl CO(pyrrolidin-1-yl)
72 H 3-Cl-phenyl CO(morpholin-4-yl)
73 H Methyl CONHCH,Ph
74 H Methyl CONHCHj(3,4-F,-phenyl)
_OH
75 H Methyl zHLN«@
76 H Methyl CONHCH,;(4-F-phenyl)
77 H Methy) CONHCH,(3-Cl-phenyl)
78 H Methyl CONHCH,(4-OMe-phenyl)
79 H Methyl CONHCH,(3-Cl, 4-F-phenyl)
o
80 H Methyl N
?LH/\(OD
e
81 H Methyl NSNS
H/\oj
0 < oH
82 H Methyl %N/\Q
H




WO (12/ (1 C~;

6, polyphosphoric acid, 1 hour,

r eflereisechene Vi1 |
be used for preparing the thiazol-

i Pr OH,

B(i -84 P

CT/ US021(13791 -78C (b) t-butyllithium THF, -78C (c)
25-140C (d) POC13, DWF, reflux (e) NH2-R
above shows a general synt hetplcer/lqsq%ggi hat may
2-yl conmpounds of formula Il-g" of this

i nvention. The conversion of internediate 5 to product 8 nmay be achi eved
t hrough steps (c), (d), and (e) accordi4xgto the nmethod 10 described in
JAGS, 1957, pp 79. Schenme I X Br Br~, Bu3sn\ // N (b). (~) rN ~S~Br ~
~S~SnBu3 <~S~ ;0 112 3 TTONG-C- 4 OH AN ="RE NC O (€] N~ (). |(9) NI
| ~~N, (O-Me QI ‘N S| 110pRuMe ~-O Me B RO-Me g ~ [' ©-R?O Reagents and
~condi tions: (a) IN-sutyl lithium Pu3snd; 15 (b)|t- butyl I'Tthium THR, -78C
(c) MeCCO2Me; [(d) _4,[PA(0O); (e)| o, porypnospnofrc acrda, Lour, 23-140C
(f) POC13, DWVH, reflux; (g) NH2-UnR3, iPrOH, reflux. ﬁ]e %¥X above shows
a general synthet¥t route 2b that may ¥eMhsed fpr prefamm e
t hi azol - 4-yl conpound$ of fornmulp Il-g of this |nvention. conversi on of
i nternedi ate to profuct 8 may pe achi eved thraugh eps (e), (),] and (g}
according to tlhe nethod described in JAGS, 1957 O a2/0I -4; H1
Scheme X N Q (ja) #* cc13 1 #cr/ usp2/ (1378R -85 HQNfl RZ- NH2
0230w HO) \ N NR (dl _OH MO0 NM M b
85 H NHCH, "/&N/\Q:C'
F
N o
86 H NHC(O)CH; ¢ N/\©i
F
87 H NHC(O)NHCH, ‘\/ﬁ\N/\CEC'
F
88 H OH '\/ELNUC'
F
A o
89 H CH,NHCH, ‘ N/\©i
F
/ﬁ\ cl
90 H CH,0H \ N/\©i
F
91 N-cyclohexyl NHC(O)NHCH, "/ﬁ\N/\@[C'
F
92 C(O)CH;, NHC(O)NHCH, \'\/ﬁ\N/\[:Em
F
93 SO,CH; OH "/&N/\Q:C'
F
/ﬁ\ cl
94 H SO,CH;, . N/@
F




15 20 25 HO N 2

N-N |
( Me2N) 2- CHOL -

gener al

[1l-a where TnRl

THF,

refl ux;

~NR OH 4 Ow HN
~ ~NH HO NH Q ' R2 5 Reagents and conditions:
AlC13, CI—I&%I,IB(,(,Z:;,;@ hour s,
u,
Et OH, 12 hours,
synthetic route that
i s nmet hoxymet hyl

RT;
24 hrs,

(b) DWMF, 24 hrs,
room t enperat ure;
(e) BBr3, CH2Cl12, Na2C03. Schene X above shows a
is used forsgpreparing conmpounds of fornula
hydr oxymet hyl .

~"R3 Ni "NI

or

~~NH Me0O NH 6 O Rz

HN' ~AR3

(a) CH30CHZCHZCOCL,
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equi valent) in

OH
Q  CHs
168 ethyl methy! lflj\u:\/@
H BH
0
169 ethyl methyl ?LN
. H OH
o OH
170 ethyl methyl %NL/@
" oH
o _OH
171 ethyl methyl ?}'\N:YQ
H  OH
OH
&8
172 ethyl methyl T
N
0
OH
'Y
173 ethyl methyl
N
H
o _OH

174 HO’X‘ methyl ?{u\ﬁn

0
175 CH,CH,0H methyl ?#LN/\©




10 THF, at anbient tenperature, was added (Me2N)ZCHO -Bu (3 equival ents).

After
utilized
above at Step

24 hours

1 (1 equivalent)

i n ethanol,

MAklsgguri fication. Step 2: To a solution of thg
at anbi ent tenpe

R

r

added guani dine (3 equivalents) and the resulting m xture heated at

After 12 hours

by preparatory HPLC (reverse phase;

1090% MeCN i

n water; 15 m nutes

afford t he desyregd—Tonmpound =74 —HPLC20—usrng methodBprovi
7.9 mnutes. 1H Was cpPgi stent with gxpect ed structgj_ 2 FI A/ M5
/IM1. Exam |p dII-8-O/H2N 25"11I}ta-72 *™ O 02{A~-4i8 CT/ US02/ 0
- 97
~4-[ 2- Am no- 5-|( 3-chl orophe/n\\(l}z) -pyrimdine-4-yl] 1prrg\-z-oﬂ4/l ~-nor p
yl -met hanone (|l | 1174-72): %024 sol uti onmefyl conpotind 8 Oyr»al ent)
et hanol , at anpi ent tenper atlt e, | was added guanidine (3 Fbq | ents
t he resul ti ng mxturerheated—at—eftux—After—i2hours—thesotvent
evaporated and the crude pggduct| purified by preparat oy EEEC (reve
phase; 10900 MeCN7/n wat er=x m nut esyettyd af f or d the‘%‘em'\@)corrpo
Il1l1a-72. HPLC using ngthod B, Rtg7.9 mnutes. 1H NMR was' 1 nsi st
expect ed str ucture—HFAMCos—(M1F—3844—anur—Exanpte 1‘H‘r"|6 NH2
H 15 N-(2- Hydrjoxy-1- (%) - pheny! - ef hyl ) - guani di neHC1: ( SlPhenyl gl ycin
(0'.38g, 2.7 o )78and bas guani dimeyN) -trifl ate ) 3 mmy
conbi ned i n net hyl ene chioride (anhydrous, 5nl)|and sti r'te anbi
t enper at ur e overnight—Conptettop—of—thereactipn—was—20—verified
The m xture was diluted wil, ethyl acetate, washed wtlf 2 sodi um
bi sul fate, brijne ¥BRen draver MySO4methiyil | t er ed and &OhC? ted i
The bas-Boc guani di ne|interngti afe was treated with 4N HC1/ xane
and stirred atfroonmtenperature—pntit—25—deprotectton—was——conptete
to afford the jtitle conpound.. . WO 02/di.li86 - peTFUj02/ 03
Exanple 12 OOH H®N JOH OH HN N~ + NNFH i ~ NN O /N NI ~
~ M NM ~-NHM O\ / OH
O cp,
181 H H lf’\n\\&,/@
H OH
o
182 H H %N\(@
EHs On
o}
183 H H ?HLN,\/Q
EH, OH
184 ethyl methyl 7
Q)LN OMe
H
O cH,
185 H H ?Ly'q
Me OH
0 —-H3
186 H H PRy
Me B
187 ethyl CH,0CH Q
y 2 3 QLW o
H

the solvent was evaporated and the crude product was

Hs' o

r ef | ux.

t he sol vent was evaporatgg and the crude product purified

) to
ed Rt of
Obs. Mkl
3791

hol i n- 4-
in

) 5 and
was
rse

und

ent with
\  N~NH2
ol

) were
ent

y HPLC.

n vacuo.
(5n)
(48 h)
7~)1

NH Me —~



OHIIll-a-155"

4-[2-(2-Hydroxy-1-

(S)-phenyl -

pyrimdin-4-yl]-1H pyrrol e-2-carboxylic acid

( 2- hydr oxywdy dorhigbeny! -
4- ( 3Di net hyl am no- 2- et hyl -

(2-hydroxy-1-p
N-(S) - phenyl gl
ng)

henyl -
yci nol

et hyl ) -am de

i n N, Ndi et hyl acet am de (2nL).

ethyl)-amde (Il1-a-155):

(100 ny,

et hyl am no) - 5- net hyl

5

PCT/US02/0379

acryl oyl )-1H pyrrol e-2-carboxylic acl
0.29 mmol) was conbined with

guani di neHC1 (126 -¥-ng) and potassium carbonate (121
The resulting suspen5| on was heated and

1

stirred at 10 for 24 hours. Tpe crude materiat was difuted withet hyl
acetate, washed Wth satugadged NaHCO3, rbpine, dfied oven S04 and
concentrated 15 Hhavaguo. Pufifigtation By prep HPLC (G I'san: Col unm =
" Conbi HT SB- C189 5 =—Nr2t—2 X too—Tmr—eruent——=—0 1% radi ent)
foll owed by prieparati Ve TLC (sil|ca, 5a MeOH i nj CH2C12) @fthorded cdnpound
I1l1-a-155 as g palse yel | ownsol i d| (8.0 w@gly HPLCH Met hod ¢B, =4.76 m nutes;
M5 20 (FI A} 458.2 (M1}, 456.1 (M1); 1H NWR co1S|ste|3rtJL Hstructfure.
WO (12/(1(i.1sBG 99| Exanple NH PCT/ US112/113791 --NH O_(H
[11-a-162 4- (2 Q/clopropyl am no- b- net hyl - pyri m di n-4-yl) 5
pyrrol e-2-car boxylgbc acid 2I hyd| oxy- - phenyl - et hylg) de (ll1l-la-162):
4- (3- D net hyI am no- 2- fret hy acry oyl } TH pyrr ol ef 2- car Y. I copci d
(2- hydr oxy- 1- phenyl - et hyl )am de (100 ng, 0.29 nnol) was wonbi ned wijth
cycl opropyl guanrdineliCL (80 ng) | and potassi um car bonate€ [ IZF, ng) 1|n 10
N, N- di et hyl aclet am de|(2nL). The|resulting suspensi on wa eated arld
stirred at 100C fil80 24 houwrsl. The crudeetngat eri a| was diQl o¥ed with gt hyl
acetate, washegd with gsaturated NaHCO3 and brine| drie QS04 tlhen
concentrated ilnvacuol Purificatlon hy preparative TIC 15 (<|I|ra 1:1
Et OAc: Hexanes)| afforded 111 -a- 16% as a yellow splid (7. ) . HPLC |Met hod
B, Rt=4.29 m nut elgl LC/ I\/B(emlz) 3[78. 2 (mcthy] 3762 (M 1), NMR corlsi st ent
with structurd. 20 Exanple 14 13 %)LN oH
3- Met hoxy-1-[5-(2, 2, 2{trichl oro-pcetyl)-1H pyrrpl-3-yl] pfopan-1-ong: To a
sol ution of 2-[FTchlol oacetyl pyfrole WO TIP7 U -T; 81T > J00
PCTI US02/ (13791 (1.0 equivalent,|4.67g, 22 mol ) in nethjyl g ide (5
nm) was added [3- i@t hoxypr opylonyl | chl ormaiel (1. 0 pqui val g t hen
alum niumtrighl oride (1 0 equivpl ent, 2.93g, 2? nmol smal |
portions. 5 Affter—2-5lhours—thelcrude mxture on
silica gel (MEOH 2% i mn tto afford 3.0 g of the Fried Craft prjoduct.
1H NMR consi stlentopi th s¥9ugturel 10 methyl 0
4- (3- Met hoxy- pr opi onyl|) - 1tpyr r o] e- 2- car boxyl i ¢ aci d A X _on
(2hydroxy-1-(9)-phenyl-ethyl)-anm de: To a solut]on of H
3rrethoxy-1-[5-(2,2,2-trichI oro-agetyl)-1H pyrro| -3-yl]pr n-1-one ((3.0 g,
10 mmol ) in acetonitril 50 niL 15 cooled to PC, was alidgd (S)-(+4)-phenyl
gl ycinol (1.2 [equPtal e ﬁt3 ®PBEYGl 12 A and he rﬁlyklt ng v xturle
stirred for 3 |days at [roomtenpefrature. The sol vent Ved under
reduced pressure—anmd—the restduerpurified by —chronatography—on——stttica gel
(MeOH 5s in DGQM to 2¢ afford 5.3 g of the title conmpoun s a whitle solid.
HPLC Met hod B,| Rtizg. 2| m oohgs, LI/ MS( nhetnyl 317. 03 ( Mr1) @ .00 (M1); 1H
NMR consi stent] with structure. N OH
196 HO/r methyl o
z(u\N OH
H
0
197 ethyl methyl ‘{U\N Mo
H (0]
CFa
198 ethyl methyl 0
OH




Example 15 WO (12/U(~~; 81~ -101Exanple 16 HO N ~N OH O H Me0O N-Me Me

PCT/ US112/ 113791 4-(3-Di net hyl am no- 2- met hoxynet hyl -acryl oyl ) - 1H pyrrol e

2- car boxylyighy2agidde (2- hydroxy- 1- (S) - phenyl - et hyl ) - ami de: 5 peyyyso2n3791

4- (3- Met hoxy- propi onyl ) - 1Hpyrrol e- 2-carboxylic acid

(2hydr oxy-1-(S)-phenyl -ethyl)-am de was treated with an excess of

Bredereck's reagent in THF at roomtenpeyature to 50C for 3 days. The

sol vent was renoved under reduced pressure and the concentrate was used

directly in 10 }\&e next step. HPEC Mvethod B RF peak".

Exanpl e 17 HNI R ~ +NH g NH C . OHplptlll- al 164 -R?

4- ( 5- Met hoxynet H§I-a2- phenyl afti no} pyrim din- 4- yI -i H pyrrole-2-carbagxylic

aci d (2-hydr oxy=t=tSryptenytr=ethytyamde (i t=af 64"

4- (3- Di et hyl ami no- 2- et hoxynet hyl acryl oyl ) - 1H pyrrol e- 2% dbxylid acid
i

(2-hydroxy-1-(|S) 20 phenglord@hdayl ) - am dgey®. 27 nmol) wa ned wijth
phenyl guanidijne (73 mg) in N, N-di net hyl acet am de (2
suspensi on was| heated|at 90 C for 35 hours. WO 112/11Ht~8(~ -10
PCT/ US112/ (13791 The neaction mxture was diluted with e cracet atje,
washed with sa[ ur at ed |NaHC03 and| brine, dried oyver MSQ4 d concentrated

in vacuo. The cr V88 prodddirhems hur i f i Bt "y prep HPLC, 1G ¥son: Col um =
Combi HT SB-C189 5 5 ~M 21.2 mmx 100 mm eluept = OF CN H20

H he regsulting

gradi ent) to afford—tit=-ea=164—asiayettow—sotd(3—2—oy)- LCé'FfVB(II]' Z) 444.16
(M+1), 442.19 (M1); HPL thod| B, Rt=5.16 mnyutes: 1H consi stlent with

structure. 10 [Exampl e|18 N methyl 0

/E N OH

HO

CFs
202 cyclopropyl methyl O
A o
H

OMe

203 cyclopropyl methyl

204 cyclopropyl methyl

205 cyclopropyl methyl

e
'e
s
T =T 2
e
e
FRe

207 O-isopropyl methy!

3-N(Me),-

208 phenyl

methyl

209 2-OH-phenyl methyl




N~N |

~ ~NH HO NH O ,;
4- (5- Hydr oxynet hyl -

OHIII-a-

165

2- phenyl am no- pyri m di n-4-yl) - 1Fi pyrrol e- 2- car boxylic

acid (2- hwé)r(;%y;,]%(S) phenyl ethyl) 15 amde (I11-a-165): pfe&os@iyfi on of

I11-a-164 (15

3 mmol )

added BBr3 (13S ~ L 0 13 mmol ).

to warmto roomterrperature.

Af t

in dichloromethane (2 n),
15 m nutes the reaction was all owed

After
er 45 merut es,

cooled to -

78C, was

the reaction was quenched
with a saturated 20 sol ution of sodium carbonate and the resulting m xture

was stirred fdr an ad@itionnal 30 m nutes beforg extraction wth etjhyl
acetate. The qr d\Z‘?ﬁ c |ayegrdpwer el conbipeg! and washed wi Qarbrine thgn dried
over sodium syl fill-a~ The crude nj xture was purified by prep TLC 25 |(silica,
7% MeCOH in CHAITTIZ)y tojarford TTTFa- 165 as a perge sol1d (L Genhg). HPLC

Met hod B, Rt=4.54 mnutes; M§ V1% 02/ (1G 4S811 -10 CT/ US02/{03791
(m z) 430.15 (|MrDyo 4.28i(9\3 1) 1H NhMmyconsi st ent Wlﬂl ructure Exanpl e
19 ~z 5 11l1-a-|161 N OH

4- (2- Ami no- 5- nethoxynmet hyl™ pyrinjdin-4-yl)-1H pyrrole-2chr hm(yl ic 4dcid

(2- hydr oxy- 1- ghenyl -ethyl )-am de| (111-a161): The enam ne Mred abqve at
Exampl e 16 (0.{27 I was cojrbi ned api di neH 1 ng), gnd KzCO03
(100 ng) in N, l\l—cfi%t I1§I33§/cleé‘tp§w] de (4 ni® e\)M“The het er og GI .t ur e |was
heated and stijrred at {90 C for 3b h. The crude pateri al .wa diluted with

et hyl acet at e, wastrediwth—saturgtedd—NaHbCO3—ang—brine, dri em (vgSg4) and
15 concentrategd in vaguo. Purifigation by prep HPLC (G| Col um =

Conbi HT SB-C189 2i12M | 2hwdroiphind 100 nmaetigd uent 0.1 oTRANECN H20 dr adi ent)
afforded I11-3-161 as|{a yellow splid (2.0 ng). LC/I\/B(Frf%:n) g8, 12 (Nk1),
366.15 (M 1), (HPLG) - 3. 77 nn 1H NVR cons| stent with 20 strudture.
Exanpl e 20 SH WO\ 02/ (1 G-SSG PCTI US02/ 03791 - 104

4- ( 2- Mer capt o-|5- hyl - pyri dln-4-yl)- H- pyrrol e-2 carob lic acid

( 2- hydr oxy- 1- (|S) -phenyl -efmﬁn] de: ety

4- ( 3- Di met hyl gm no- 2- et hoxyrret h -acryloyl)-1H yrrol e '& car boxyl ilc acid
(2- hydroxy- 1- ([Sy-phenyl=ethylj-am de 5 (17.6 nmpl, was conbijned with
thiourea (39 nmol, 3.0 g) and pofassium carbonate (53 7.3 9g) |in

et hanol (50 nlf) and the2Meshbdyl ng suspenisi on wag heate 90 C for| 24 hrs.
The sol vent wgs renmoved in vacuo| and the result ng bl d was |di | uted
w th water and_Lhe-é&&LLd_mas—Lemed—b%ﬁ—LL s washed

ﬁ%

215 pyridin-3-yl methyl
216 thyl
Qon | o e
217 (), methyl Q %
0o 1A d z{u\N OH
H
218 NC(O)OEt methyl Q
y H}kN OH
H
219 CH,pyridin-3-yl methyl Q ;




with ethyl

acetate twi ce and the aqueous solution was acidified to pH 5-6

with HC1(2N). The solid forned was renoved by filtration and the aqueous

sol ution ywasodhiekeextracted twice with ethyl acetate.

The

09@9793” gani ¢

15 phases were dried over sodiumsulfate. The sol vent was renov under
vacuumto afford the title conpound as a brown solid (3.0 g, 480 yield).
HPLC Method B, Rt=3.7 mnutes, 1H NMR cosi stent with structure. Exanple 21
~CH3 S N~N | ~~NHCHSNH' O _,; OH20
4- (5- Met hyl - ﬁ yrsgrfanyr=pyr{m din-4-yry-IFpyrrol e2-carboxyliq acid
(2- hydr oxy- 1-( g henyl - eyl ) - api de: TOR& solution of Q.R?
4- ( 2- mer capt o-[5-Ikkahyl - pyri m di n{ 4- yl ) 1B pyrrol ¢-2-carboxylic acid
(2- hydr oxy- 1- ({Sy=phenyt—25 ethyt=am e 7.7 o, 274 o) T agueous
ammoni a (150) was added at room tenperature n-pfopyliodi §el(11.6 mpl, 1.1
mL). The sol ut]i oreanas | stsofat@d-ydVer ni ghinetit WO 02/ 11 580
PCT/ L1S112/ 03791 -105(room tenpefature. The resulting ~d-%as col|l ected
by filtration [and used directly for the next step. 1H NMR consistent with
t he structure 5 Exampl e 22 ~~CHB O:S )H CHa
4-[ 5- Met hyl - (pr(% ang- 1- r&ul/hony nHIr N-4-yl]- 1Hpyr e- 2-carboxylic
aci d (2-hydroxy ? 1 phe -eth/I )am U€™ The t hi opr O%M ongound (|7.7
mrol , 3..05Q) prepared 10 at Exanpl e 21 above was diss vt'ed In 120 niL of
ethanol . To this—solution, maintained at room tenperature, —was added m CPBA
(70% w wg 23.11 nmmol, |4.0 g). The solution was stirred f an addi tfional 4
hours at roomit ermper at uneve-phtrgl spl vent mwms r enoyed |&%and t hg 15
resi due di ssoljved in ethyl acetate, then washed{4 ti Ha sol ution of
sodi um hydroxilde (1N) | The organ|c phase was dried over 'sodi um sul flate and
concentrated ijn vacuojto afford the title conmpound as a whiit@® solid (1.7g,
51%vyield for |2 szégps ﬁ’ﬁf %‘ I\/Ft 1od B, —5. 4 20 m nuteos H NVR cgnsi st ent
with the structur HHN ™0 02/ Ufi . - 06 e PCT/ U402/ U3791
4- (2- Et hyl am no- 5- rrethyl yrrmd n- 4- yI) 1H-pyr oIe 2 Ic acid
(2- hydr oxy- 1- ([Sy=-phenyt=ethyt)—apm der—To a solufTomnm of
4-[ 5- nmet hyl - 2-}( pr opang- 1- sul fony|) - pyri m di n4-yl]-1H pyr @ -2-carboxylic
acid (2-hydroxy-126S) |5 qagmppH ef hyl ) -aemyde (47| ~nol , in DVBO (1 nl)
was added et hyylam ne (0.5 nmol, 150 ~L). The m xture N ¥ Hed at |130C for
24 hours to affford the title conpound 1C/NS(my) 366 2 '?\'I\/I+’I) HPLC Met hod
B, RR=4.2 mnutes; 1H{NVR consistent with the structure.
226 N(Me), methyl 9
OH
H
227 2-CFs-phenyl methyl Q 9
OH
oy
L)
228 N Q
c(\/’ methyl l,_)l\:?/OH
H
22 Q
9 ,(o\'hll}l methyl %2@‘
H
Ci
F@J
230 methyl Q 9
= OH
. Ny
F
231 pheny! methy] Q g
OH
o




10 Exarrple 24 H3C , N-CH3 HN N~N |
hydr azi no) - 5- net hyl -
ylic aC|d“kgnpyg@pxy 1-(S) - phenyl 15 ethyl)-am de

4-[2-(N, N -Di

sol uti on of

4- (3di met hyl am no- 2- met hoxynet hyl -
(2- hydroxy-1-(S)-phenyl

added di net hyl

nmet hyl -

-ethyl)-a

- N, Nam noguani di ne2HC1 (0. 17 nmol ,

~ ~NH CH3 NH O,
pyrimdin

OHI
yl
| -

50 np)

[
]
a-

-a-226
1H pyrrol e-

$E8)is070579

2- car box
1

acryl oyl )-1H pyrrol e-2carboxylic acid
m de (Q.4H mol ,

in DVA (2 nL) was
30 ng) and potaSS|un120

carbonat e (0. 36—mmot 750 yg)—Thg Teaction niXLJre was stiTred for 48 hrs
at 100C. The spblNent was ved{ by hipvgcuum' Jenevac"ggng t he resji due
purified by pried#t-aiive H (G |son: EB um = Conbi HT Cl89 5 ~ M 21.2
nm x 100 nm efFoemt——70%% CNFH20—gTradieTmt parative
TLC (silica, 5% MeOH ifn ©H2C12) V1' O 02/ 00- 45 791
"doubl e el uti ons"y3af f or ded~eB8npolnd || heg1226 a id (1.3
nmg) . HPLC Methiod B, R{=4.Q3 min.| LM (mz) 381. t1); 1H
NVR consi stenti with structure. 5| Exanple 25 NH —ISC~O~N~NH2 H

Et hanol guani di ne: Et hanol am ne hydrochl oride (2P0 ng, 2 9 was added to
a mxture of N, N _-di{bog, [0 triflxlguanijine (8Qp ) 2 mol|) and
TEA (0.28 ni, 2 ni#8l) |in di ghl or pret ha®&10 nL). The.m x ure was stirred
overni ght then diluted wit'f Et OAE washed with sodi um®bi¥u akie (2M),
saturated sodi gm-bi-catrbonate,—dret—over—NaSo4—and—concentrgi ed—+mjvacuo.
The crude 15 riesi due was gaurified by flash colupm chro abhy eljuting
with 200 CH2C1R/ hgxane to ‘afford|a whifangol id (0.56 go ) . 1H NWR
(CDC13) b 4.|18 (q, |2H), /1 60j (d, 18H), 1.37|(t, 3@$~ mmistﬂs-Boc
guani di ne was jadded 4\ HCl/dloxa1e {5 nm). The mxture was stirred [for 24 h
20 and then concentrated to affofrd the title cowpound (0 g). 1H|NWR
(MeOD): 8 3.92 (q, 2Hy, t,|3H). 104 . atplle 26 25
[11-a-195 wc»u%ﬁ§5-458éib§08 P”T/USUQ%& 37 )1 EjiN o

H
CHy
236 \jgh methyl 9
HO” QJLn OH
237 methyl o
1 yku; o
238 CN methyl Q ;
H

A

Compound names for the compounds of formula III-a

shown above in Table 1 are set forth in Appendix A.

ring.

pyridine,

The above formula III-a compounds are those

pyrimidine,

wherein Ring A is a pyrimidine ring and Sp is a pyrrole
Inhibitors of formula I wherein Ring A is a

or triazine ring having the other

Sp rings shown above are otherwise structurally similar

to the formula III-a compounds and are represented by the

10

through III-j,

2

following general formulae II-b through II-j,

ITI-b

and IV-b through IV-j shown below in Table



4- ( 2- Et hanol am no- 5- et hyl - pyri m di n-4-yl)-1H pyrrol e-2carboxylic acid

(2- hydroxy-1-(s)-phenyl -ethyl)-amde (lI1l1-a-195): To a m xture of

4- ( 3- di mey, 1Re- 2- met hyl acryl oyl ) - 1H pyrrol e- 2- car boxylpj § k¢

(2- hydr ox%‘yedtzﬁ’g}’%g Z-(S)-phenyl -ethyl) anide (0.1 mol ) arqg?ﬂé%%TSS g,

0.4 mol) in DVF (1 nL) was added et hanol guani di ne hydrogen chloride (0.2

nmml ). The resulting suspension was stiryied for 6 hours at 90 C. The

reaction mxture was filtered and the filtrate concentrated in vacuo. The

10 crude residue was purified by preparative HPLC (G | son: Colum = Conbi HT

SB-C189 5 ELM 21.2 mm x 100 nm eluent 0.1%FA MeCN H20 gradient) to afford

_ conmpound || 8192 as yellow oil (21 ng). HPLC (nmethod B) Rt = 4.08 mn; M

(MF1l) 382.1. 15 Exanmr~le 27 NH EtO-N_N~NH 2 O H Et hyl carbamat e guani di ne:

Et hyl carbazate (208 ng, 2 mmmol) was added to a solution of NN -di-boc N"

. 20 triflylguanidings(800 ngy, 2 nmmb) in dichloroggthane (10 nL). The

m xture was stirred forNfverni ght themHdi| ut ed wit h BHOAC, washed with

sodi um bi sul fat (2M, shaturated sodi ugybi carbonate, dyied over anhydrous

NaSO4 and concentr at €} vacuo. Theél cride resi dueNl\NaENpurifi ed by 25 flash

col utm chr omat ogr aphy ing\Wth % hexane _t f d a white solid

(0.55g). To this bis-bog gu&ni Pfne way ad g{: HC1/1p ox¥ne N5 ni). The
3

m xture was stirred forT,24 s and ttheh s&Hcentrat ggh't NEKford the title
conmpound. 1H NVR (MeQD): 8 3.4.d8 (d, 2H), 3.26230 (s, 1H), @s28 (t, 3H}.
M5 (M+1) _134. WO 02/dr. 1 -109 PCT/ /03791 Exanplg 28 H3C~ ,.0O
~~[ONPHN Ni ' N ~ ~NH cH3 O .; OH ||L&)’§‘-1218 4-(2- Et#]@Tb

car banmat e- 5- net hyl - pyri m di n-4-yl)-1H pyrrol e5 2-carboxylic acid
(2-hydroxy-1-(s)-phenyl-ethyl)-amde (1I1-a-2l 8):3To a mxture of

4- (3- di met hyl am no-RUmeg hyl acryl offYn~Jft pyrr ol e- BUsagpoxyl i ¢ acid

(2- hydroxynet hyl 1- (S) - pnenyl -ethyl) amde (0.1 mml) jand KZC03 (55 ny, 0.4
mol) in DMF (1 ) dded et hyl mat e guaniNd’iLsﬁ 10 hydrogen
chloride (0.2 mmol). esy] ting gpspgnsi §n was gitirqed ﬂor 6 hours at 90

C. The reaction m xtu Ntere eNfiltri cgncentrated in
vacuo. The crude resid wa rifi edTﬁ)}é1 ptegarative I—E%L i | son: Columm =
Conbi HT SB-C189 5 15 el ént "'= . 100 FA H gr adi g'ht) [ 218 as a

NS
yel low oi | (10 ng). 4.03; M5 (MF1) 425.1. 1H ( MeOD) 1H);Q$.7 (s, 1H),
7.24-7.5 (m 5H); 2H), 3.8%1+4m’ 2H); 2.5 (s11&h). 20 ~M 2vfim x 100 nmm
to afford conmpound HPLC (nmethod B) Rt = 8.08 (s, 1H); 7.87 (s) 5.15 (t,
1H), 4.2 (m Exanple 29 W have prepared ot her conpounds of formula Ill-a
by met hods substantgsglly simlar hq},]t hose descriggd in the above Exanples
1-28 and those illusttagred in 25 Schemes |- XI 1. Thé\jtar acterization data
AN

for these
i ® i@
N N N
7\ N AN W NN NH
TR = TnR' = ToR' ==
‘10 QR? QR? QR?
ITI-c III-c¢ IV-c
R3U R3U R3U
"NH "NH "NH
NI e Nl N rl\ll/kN
N N N N
/ 7 \NH W \NH / Va \NH
TR N==< TmR' N=< T,R' N=
QR? QR? QR?
II-d III-d4d Iv-d

15



WD 02/ 0C4586 PCT/ LJS02/ 03791 -110 conpounds is summarized in Table 3 bel ow
and includes L M5, HPLC, and 1H NWVMR data. Were applicable, 1H NVR data is
summari zeg,d e 3 below wherein "Y' designates 1H NMR |
availableqékgﬂ&ggkfound to be consistant with structure. &gﬁ%%ﬂagnﬁhnbers
correspond to the conmpound nunbers listed in Table 1. Table 3.
Characterization Data for Sel ected Conpounds Conmpound No Ill-a- Ml M1
HPLC Method R~ (mn) H
NNR122352.17----13@%%2.2429.885.539&37444.3442.3 00-138430. 2428. 3B4. 47Y13
9458. 3456. 3B4. 72- 140493:18491 . 3B4. 45-"]1620. 2518. 2B5™88- 142436. 2- B4. 0- 144440
.17- A10. 1 Y145446. 2444. 1B5. 45- 146482. 2-|B5. 69- 147464. 24B5. 87- 148500. | - B6. 12-1
" 49482.2480. 4B6. 11- | 50428%2426. 2B5. | 3¥153880. 2378. 2B4. 58Y154420. 1418. 1B4. 74Y
| 55458. 2456. | B4. 76Y1 564411 13-85. 14- 167498. 2, 6.00-ﬂ59 2. 2390. 1B4. 75Y16237S
. 2376.2B4. 29Y163380. 237§. . 6BY] 8033 153E63. WOY702 @(~ -111

PC f/US02/ 03791 Conpoung fNon=K{ | - a- My gM =(HPLC Metrhed (mn}i H
NVR181396. 22- B3. 9- 182382. | 8- B4.gr2183352. 17- - - 1588367. 2- B2. 86yA90453. 1- B5. 86
Y191384. 1- B4. 46Y192384. 1- B4. 41Y214428. 1-B4. 9- 215415. 1- B4. 3Y216422.1 - B4. 43Y2
17422. 1- B4. 44- 219429. 3- B3. 64221 405. | 9- B4. 51229482, 4- B5. 51%29419. 03- B4. 29Y2
30510. 4- B5. 19-231432. 3-! B5.23Y BIOLOG CAL TESTI NG The activity of the
present conpounds as protein kinase inhibitors my be assayed in vitro, in
5 vivo or in a cellRbige. In vitrelwssays include’gssays that determ ne
i nhibition of either thg' phosphorylati activity or VATPase activity of the
activated protein kin Alternatehkg\thro assayi,ég ntitate the ability

t

of the inhibitor to b|nd o the protjein’kinase. 10l nhiybi tor bi nding may be
measur ed by radi ol abeN inhid$%fﬂLq%ﬁN to Uk?ﬂin%¢N'solating t he
i nhi bi tor/protein kinas x and deter\ni gf ng theano q%zéf r adi ol abel

0
bound. Alternatively, iﬁﬁﬁbpto bi ndi igRmay det er Anfhed®BY running a

2

conpetition 15 experinment wher @Mew i nhi bitor&Rare i ncubated@ith the
protein ki nase bound to knopp gadi ol i gandszyfdhgr details ty.ar

R3U
"NH
'ﬂ)\”
N
N / / \o
TpR' =
QR?
IV-£
R3U
"SNH

10




VI ~" O 02/ U1l~S86 PCT/ USU2/ 03711 -112 of the conditions used for performng
these assays are set forth in Exanples 30 through 37. . Exanple 30 5 ERK
I NHI Bl TI QN Adniysssompounds were assayed for the inhibitiopcgfydeiiidopy a
spectrophotonetric coupl ed-enzyne assay (Fox et al (1998) Protein Sci 7,
2249). In this assay, a fixed concentration of activated ERK2 (10 nM was
i ncubated 10 with various concentrations;f the conmpound in DVSO (2.5 %
for 10 mn. at 30Cin 0.1 MHEPES buffer, pH 7.5, containing 10 mM Mgd 2,
2.5 mM phosphoenol gwjuvate, 200 ulBNADH, 150 ug/ g, pyruvate kinase, 50
pg/ nL | actate dehydrogemase, and 200 ™M erkti de pépthHde. The reaction 15
. was initiated by the addition of 65 ~JzM ATP. The ra/t@ of decrease of
absorbance at 340 nMNasYyonitored. NTh&N CSo was el Ddted fromthe rate
data as a function of i ngibi or condentgat i en. Tablrl}e/zbsh the results of
_the activity of 20 sel &ft ed¢coppoundsYof i )i nventifon W¥h the ERK2
i nhibition assay. The osr« nunber g, gbr segpond t oTfdre ssepound nunbers
in Table 1. Conpounds having arpractivity desi gpated as "A" poa¥i ded a
percent inhibition I ess than or equal to 33% conpounds having an activity
25 designated as "B' provi dedr® percent inhtbidion of betf¥e® 240 and 66%
and conpounds having an activity designated as "C' provided a provided a
percent inhibition of between 67% and 100% Conpounds having an activity
designated as "D' powided a Ki oR’U,ess than 0. 1R3Q.yicronol ar; conpounds
havi ng an activity desighated as "E" ovi ded a Ki giZbet ween 0.1 and 1.0

m cronol ar; and Vl-r:I 12/Ai -1 58IN PCT/ USOZ/N 1 conpounds havi ng

an activity designate "F" proviged Ki of greagter than 1.0 mcronol ar.
Tabl e 4. ERK2 Inhibit NGty of dlg Conp "Ng
I 11-a-ActivityNo~ Il1-afAct\vifyNo~ Il -a-Wctf vity2B3A4ASAGAYI

ABA9At 0A11A12g13A14$15AEAL @%égAzoAz_ﬂng c§4p, 28n126 BA29C30p, 31p,
32A33A34(350g36$37C39C40CA1p, 42GBA44C45946A47ERBS$49A50A51A52B83A54A55A56A57
A58A59A60A61A62C63A64A65A66/6AA68A69A70AT 1A7RH 00Al 01A1024A408F104A1059g1079g1

11 I D VI-"O 02/ (1G-;B(, -114 PCT/USU2/ U3TII No. Ill-a-ActivityN-~
Ha
U"\NH
'ﬁ)\”
N A EN
N
T.R' \_¢
QR?
IV-h’
3 3 3
A Un~h A~ nH Fn~H
NT T r\iJ\N “)\N
Ao AN N0 N ANF o
T,R' ‘= TR = T,R' =
10 QR? QR? QR?

IT-i ITI-i IvV-i



[11-a-ActivityN-~
[11-a-Activityll2D114F 1171209121A122C123p, 124C125p~131j ~1329g1339g134D135C13
9140D141D%4)2,'§ kLA5D147] ] 148D149j ] 150j | 151D152D153154D155]prdR&dD824p 9016016
1E162D163] ] 166$1689169%$170917191729g173%$174D175176D1771] 178179D180g1849g188%1
89] ~190191D192E193194D19SD
.1961979g198D199200D201D202203] ~204D20520a0207D208j 1 209D210D211j ~212D213D214
215D216D21721B$219D220] ] 221D222J] 223224j 1 225D226] 1 227D229g230 V1' O
02/ 0(~. ~SSG - 115 Pg{ Us02/ (13791 él% [11-a-Acti v,i}awl\lm [11-a-ActivityNo~
[11-a-Activity231D23 234 ' D235D236iH] 237] ~238D-- “®@anpl e 31 ERK2

INHI BITION: Cell Proliferation Assay Conpounds ma»l\be assayed for the
‘ is assay, a conplete

media is prepared by &ddj Mo fetd o_seruman
_penicillin/streptonyci i
Col on cancer cells (HT- :
96 well plate at a seeding denggy of 10, 000
are allowed to attach to the plate by incubating at 37C for 2 hours. A

sol ution of test compound i Pr'epared in cofpi®te nedia BYWskrial dilution
to obtain the follow ng 15 concentrations : 20 ~cM 6 . 7 ~-M 2 . 2 ~. 1M
0. 74 ~1,M 0. 25 ~M and 0.08 ~,M The test conpound solution (50 ~. L)
is added to each offR*@2_cel | - cont akfi,qg wel | s. ToRlhe 12 remai ning

cel |l -containing wells, ly conpl ete dia (200 ~L) 4 added to forma
control group in order measur e Nl 20 proli mL@kl on. To the

conpl ete dig is added o forma vehicle control
' £d at 37C for 3

remai ning 12 enpty vve|l S,
group in order to nea
days. A stock solution pf 3
Boston, MA) is diluted ¥ 2 ” M

this solution is added to eachQRell. The plat & are further ®Rcubated at
37C for 8 f~'0 02/ UG-SBCrrllf PCT/ USU2/ WBr9l hours theryhprvested and
anal yzed for 3Hthym di ne uptake using a liquid scintillation counter.
Conmpounds Il1-a-116, Ill1-a-139, and Ill-a-136 were each shown to have an

| CSo of |ess than %LJI ~M 5 ExarTPJ,LE 32 ERK1 I NHLBI TI ON ASSAY Conpounds
were assayed for the 1™ biti on~of ERKL by a spectfbophotonetric

coupl ed-enzyme assay (Fbx et 10 al (1998) Protein S%f?, 2249). In this
assay, a fixed concentTan on of actinwated ERK1 (20N Nwas i ncubated with
vari ous concentration 9t the conpoql}nd in DBBO (Z.ﬂ forol0 mn. at 30C
in 0.1 M HEPES buffer, \6, cont ai )

phosphoenol pyruvate, 20f)grl5 NADH, pyr uvatg'ki e, 10 ug/nm

| act at e dehydrogenase, and 150qgg er kti de pephgtle. The reactpeh was
initiated by the addition of 140 uM ATP (20 ul). The rate_ of_ decrease of
absor bance at 340 nM was ndritored. The Ki*¥h3s) ‘eval uated ¥¥ohthe rate data
as a function of 20 inhibitor concentration. Exanples of conpounds that
were found to inhibit ERKL with an activity of less than 0.1 uMinclude
I11-a-202, 111-a-204, Tred ddmpand3s . siggrbepie 38 Table 2 are

structurally similar to compounds of formula III-a where

the pyrrole ring of formula III-a is replaced by each of

the following Sp rings: imidazole (b), pyrazole (e¢),

triazole (d), oxazole (e), isoxazole (f), 1,3-thiazole
15 (g), 1,2-thiazole (h), furan (i), and thiophene (j).

Accordingly, preferred QR?, T,R', and U,R’ groups of the

compounds shown above in Table 2 are as described above

for the formula III-a compounds.

In another embodiment, this invention provides

20 a pharmaceutically acceptable composition comprising a



GSK-3 | NHI BI TI ON ASSAY Conpounds were screened for their ability to inhibit
GSK-3(3 (AA 1-420) activity using a standard coupl ed enzyne system (Fox et

al . (1998} ofihpkRkh Sci. 7, 30 2249). Reactions were carri @grRidh b
sol ution containing 100 mM HEPES (pH 7.5), 10 mM Mgl 2, 25 mM NaCl, 300 uM

NADH, 1 mM DTT and 1.5% DMSO. Final substrate WO U2/ U6-t 58f ~
PCT/ US02/ U3791 -117 concentrations in thg-assay were 20 pM ATP (Sigma
Chem cals, St Louis, M) and 300 ~ZM pepti de ( HSSPHQS(PO3H2) EDEEE, Ameri can

Pept i de, Sug&#g,legﬁd g@ownR%qu\;‘eoq?l Yl £81 rd R DYn Alnadle (& gh 20 nM

GSK-3(3. 5 concentrations of the conponents "of the coupl ed enzyne
~ system wer e azceptdhjosErodrat pyruvat e, 300 uM NADH, 30 ug/m pyruvate

ki nase and 10 ~zg/m | actate dehydrogenase. An assay stock buffer solution
was prepared |0 cont aiffiHg L f qthg”{]e%b’e?ht?‘f‘?%’i Y VR SF tHP the

. exception o ARAERE the dt8lg HMRAALT i ddtad esike Theaagsay stock buffer
solution {175 ul) was incubated in a 96 wel late with 5 ul of the test

conpound> of Gitedrssst vdtidh mal thesh comnzits h AYPENE FRE MD0X M t o 30 uM at

30 15 C for 10.mn. .Typicad | int_ .t t] by
prepari ng sgralgérgn i 1" incga'rtl%i (:%/fr osﬁnlcjl% %%eoarrépr#b%{ntg %%@ﬁ?ﬁyﬁg of the
test conpourdsddt idaugitemtplct es.colfpurehcihawn viEsovdi in ar il dy2 t be
addition of 20 ul of ATP (f.i_nal concentration 20 uM. 20 Rates of reaction
wer e obtai néd %%%%%Yaﬁm%l%@ﬁ%&%ﬂ KR EHERI (Sahfyval e,
CA) over 10 J¥hbRins80C. The Ki values were determined fromthe rate data as
a function of Inhibitor concentration. Table 5 shows the results of the
activityoof 25 sel ect dhagdrpowsieaf ghithinviemenwniom rebat@SK3EPnai biti on

assay. The conpound nunhers. .corr d t.o the conmpound n ers. in Table 1.
Conmpounds hg\ﬁ%d;r?é; %HJ&F%l ea}fta]svlr}ﬂ' lpr%oa\l/i etz’zlléijarl i ‘gl?l&éss t han
0.1 m cr onDh@ithd@D raamp s 1 \d dvdi rais Gt i ng tho dase gitt Pehtisa 3€omBbupdovi ded

a K, of between 0.1 and 1.0 micronolar; and conpounds having an activity
desi gnat ed &howyr 3haxa ded Tahdie & Qff ertRI2EMRELUL 13 £Y oRefeaptableno

(C)Jtznﬁrgo;ﬁg!s Nyoq\d%%gtﬁ?%ﬁn ; -él'ﬁ,@ &rd %gm bitory Activity of Selected
15 Another aspect of this invention relates to a
method of treating or preventing an Aurora-2-mediated
disease, which method comprises administering to a
patient in need of such a treatment a therapeutically
effective amount of a compound shown above in Table 2 or
20 a pharmaceutically acceptable comprising said compound.

Another aspect of this invention relates to a
method of inhibiting Aurora-2 activity in a patient,
which method comprises administering to the'patient a
compound shown above in Table 2 or a pharmaceutically

25 acceptable composition comprising said compound.

Another aspect of this invention relates to a
method of treating or preventing a GSK-3-mediated
disease, which method comprises administering to a
patient in need of such treatment a therapeutically

30 effective amount of a compound shown above in Table 2 or
a pharmaceutically acceptable comprising said compound.

One aspect of this invention relates to a

method of enhancing glycogen synthesis and/or lowering



I1la-ActivityNQ- Illa-Activityll6~; 117A134136A137A138A13 9p, ~ 14

Op, 141A142A144C145A1469147A148A149A150$151A152A153A154A155$156$157A158A159A
162A166 CLyf ob i zhd 4A1753176A177$178$179A181C184C187188C18PchRA§48:491193$194p
, 196C198C199A200C201$202203$2059206A2079g208A209A210C2119212p~213$214$215A21
6A217A222%$223p, 224A225A227C228A230%231p, 2329233 WO (12/01n; 81 -119
Exanpl e 34 AURCRA-2 | NHI Bl TI ON ASSAY PCF/dJS02/ 03791 Conpounds were screened
in the followi ng manner for their ability to inhibit Aurora-2 using a
standard 5 gyl ed SIAETE ASTAY-AFOXi £la Fhat 1998) 1 P19t 84 Nei§ebeds , 2249) . To
an assay stock buffer solution containing 0.1M HEPES 7.5, 10 mM Mgd 2, 1 nmM
~ DTT, 25 v NaGich neshod phoephbess | pyminvesteer BOD vV NADHPaBoemy/ &l pyruvate

10 ki nase, /. lactate d rogenase, .40 TP. _and.8 pepti de
(LRRASLG, Al reir}g‘é’r?hﬁe’p‘“ta} e %ﬁ%‘%ﬁ ,a%n%%%g%gf“%oﬁ%ogg% Ution of a
. compound of dPwreprigseribldventdt o piadnddand i EOIDErdceépoabdé 30 uM  The

resulting m xture was incubated at 30 C for 10 mn. The 15 reaction was
initiated bFAMROSHIIN FHPBRT 1PING |SHFA LRERAP st oERI S IPEERDR B give a

final conce rggf]efa'tm% e AM | fod Ny Apadye JheiLates ohnbenct! RO-HGhe

obt ai ned by ori ance a over a 5 mnute read tine at 30
C usi ng a BimRatdd ttranatikiipl ety rideslegpr&hudttioscubes, CA). The Ki val ues
were determi ned fromthe rate data as a functioon of . inhib

Cor
concent r at i SHPERIRTROC Y LD ot AP IR e r B JantS t‘(’)s?hﬁflrﬁ? Aur or a- 2

include | Tl 4ar1klbg dd lsPovdly dhd -Br ssidn acd 38 zhéimedd9, I11-a-140,
and |I1-a-141. 25§%xanple 35 %I%&Z | NHI BI TI ON ASSAY Conpounds were screened

in the 18] | ddisrpafanndingdtdher Heethedirelgted tanhiphribpko? tBeng a standard
30 coupl ed enz assay. (Fox getyal (1998) Protein Sci 2249) . To an
2ssay. ot ook MINGRISRG 1 Th Lo D, INEPES Aeef4h Falwa 2. 1 v
DTT, 25 MM NaQat i dBVhi O RM24 OG-SBG - 120 PCT/ 1; S02/ 03T) 1

phosphoenol pyruvat e, 300 NADH, 30 ng/m pyruvate kinase, 10 ng/m
| act at e dehydr ogenase,Ari@cheny agpectaret 1001 s-Zinpeptide TRIARHRRIPRKRAKKK,

Ameri can Peptide, . Sunnywal.e d R sol ut | f ound of
5 the presen etﬂjrﬁjvdenuélqo]ynn %b%tﬁ%a#\?%b%cgeiﬁﬁﬁ%%fgﬁétﬁn he‘%ggg})ti ng

m Xt ur e1vas natHdmteshpti S Gdminild et ing The tleachaohemasai aompated by the
addition of 10 uL of CDK,-ZI%‘gI in A stock solution to gi ve a fi nai

concent r at i G ZPHE i 11 t TP L& s2yPT ThP R BRCDH C1 871 EUcRFORPWRP LS obt ai ned

by nnnitoﬂlgbﬁgggygggﬂx%@ﬁpggg&ﬂqlfagﬁ Gompdurit e read time at 30 C using
a BioRad Utramark plate reader (Hercules, CA). The Ki values were
deternined fromthe r@&wrotken method upelates ofoi hmhbpibingoRRkaAirati on. 15

e 501 O R RROLIGS YRR SRS K BLIBRL Dbl Lo b L8
conpounds wedeet lsdtOWonipgr hewe &bn vad tisg bgievdeto Dodical anample, Wi £br aCDK- 2
-2 140 S iedid Bhown | a857% n 14 e 22 o1 |4 Phatdacilficalid 174
acceptable composition thereof, in an amount effective to
inhibit ERK2, Aurora-2, or GSK-3.
Each of the aforementioned methods directed to
25 the inhibition of ERK2, Aurora-2 or GSK-3, or the
treatment of a disease alleviated thereby, is preferably
carried out with a preferred compound shown above in
Table 2, as described above.
The present compounds may be prepared in
30 general by methods known to those skilled in the art for
analogous compounds, as illustrated by the general

Schemes I through XII and the synthetic examples shown

below.




The foll ow ng conmpounds were shown to have Ki val ues between 1.0 and 20.0
~Mfor CDK-2: Ill-a-117, 11l a-156, and IIl-a-159. 25 Exanple 36 LCK

| NHI Bl TI O\ Anrdssdhe conpounds were eval uated as i nhi bit orggr@fsesefyfran Lck
ki nase using either a radioactivity-based assay or spectrophotonetric
assay. 30 Lck Inhibition Assay A: Radi oactivity-based Assay The conpounds
were assayed as inhibitors of full |engthybovine thynus Lck kinase (from
Upstate WO 02/ 11G ~SRG - 121 PCT/ US02/ 113791 Bi ot echnol ogy, cat. no. '
14-106) expressed and purified frombaculo viral cells. Lck kinase activity
was nonitored by followi ng the incorporation of 33P fromATP into the
~tyrosine of Schemgadn poly G u-Tyr polyner 5 substrate of conposition,
GQu:Tyr = 4:1 (Sigma, cat. no. P-0275). The follow ng yere the final
concentrations of the Hss@y cqgponefitsf 0.025 )| HEPES, NpHI7. 6, 10 mv Myd z,
.2 nM DTT, 0.25 ng/ni T GH) TUMEAT -2l U CF =ATP fer rwdttion), 5 ng/n
poly Qu-Tyr, and 1-2 units of 18=reconbi nant Hilfanosf ¢ ki hase. In a

typi cal assay, all the yeaction_c opents witkE the e ftd on of ATP were
pre-m xed and aliquotedTinto as's plate wells. Inhibitors dissolved in
DMVSO were added to the wells to give a final DWVSO concentration of 2.5%
The assay plate 15 was incubq{ted at 30 Cfor 10 mn before initiating the
reaction with 33P-ATP. After n207m n of reactfon, the reactions were
guenched with 150 ul 424 0%t g chit®dr ofcet i ¢7agi d (TCA) containing 20 nmv
Na3P04. The quenched sanpbeg wer® then tra ¢, to a 96-well 20 filter
plate (Whatman, UNI -Filt /' F d ass Fiber {l%dr, cat no. 7700-3310)
installed on a filter plat® v um mani fold. Fil wpl ates were washed four
times with 10% TCA cont ai ni ng % mM Na3P04 fand ttherf®4 times with methanol .
200ul of scintillation fluid was then added to 25 each well. The plates
were seal ed and the anount of radioactivity associated with the filters was
quantified on a TopCount s¢ipfillation counter. The radioactivity

i ncorporated was plotted ag a function of themfnhibitor concentration. The
data was fitted to a C'B?Tpe itive 30 inhibit)]on kinetics nodel to get the Ki
for the conpound. WQ,ZL\:}@/I | C~S8l T/ U (%?(\'03791 -122 Lck I nhibition
Assay B: Spectrophot one rilc/ say The—ADP @d from ATP by the human
reconbi nant Lck ki nase-catalkyzed phosphoryl®aki of poly du-Tyr substrate
was quanitified using a &Bupl gd enzyme 5 assay W et al (1998)' Protein
Sci 7, 2249). In this asspy ohegnol ecul e ofg NADH i% oxi di sed to NAD for
every nol ecul e of ADP produced in the kinase reaction. The di sappearance of
NADH can be Rempertierdnd dotdbvechat G40 TwR'CHICADE, fBHLCDW nHamEre ghe
final coBcetawats OresT Of (HWheDNMBsay4 corgonends : t &mPeba i HEPESc) piMé.16),.-10 nv
Md 2, 2 mMJOE - Bu NOTHE, ppd Y U-dydm  eevbefattbhef (&roghanadinbuman Lck
ki nase. Fi nadc@oncentiabit®dnsrof1ihe conponestsef theHconpt@d arzym system
were 2.5 mMASr nbespheeng! @ysaly at€ou 200 UMy MADRH, 30oMgh M 1pyravat e ki nase
and 10 ~zg/m | actate dehydrogenase. In a typical assay, all the reaction
conponents with the exception of ATP were pre-m xed and aliquoted into
assay pRklte wells. |niEdhene s dibeot vehbws DMVBENoDalesgEnbddbdct souke wel | s

to give a final, DMSO concentration of 2.5%_The assay, pl i neubat ed
2t 30°C for TRiH BITS e Phi STHRT TS neTs RETTOh S Th ZoBEaRN AR5 The
absor bance ciwangel atI B0 nef Wi ihs timeent hen rahen ok? tike areaspt donaligg
nonitored on a nol ecul ar 25 devices plate reader. The data_of rate as a

function of SHREGHHIRI PHYBAL AR I h IPrIEI@ITI Ronpeli BFGB

I nhi bition kinetigs néﬂ%?éuﬁ idicd@ratle corpriad. idheohsh haw ng
conpounds were shown t o have values than 1 ~Mfor Lck: ITl-a-170,
T -a-17%, IWiltha3®uddnd |1, didiBlofdnetthdi8d, and 41umanad3.

trichloride to form compound 2. 1In cases where benzoyl

acid chlorides are used, a wide variety of substituents
on the phenyl ring are amenable to this reaction.

Aliphatic acid chlorides are also used in many cases.




WO I 12/11f ~s8h PCT/US02/ 113791 -123 The foll ow ng conpounds were shown to
have Ki val ues between 7..0 and 20.0 ~M for Lck: I1T-a-204, 111-a205,

L1 -a-206w@Andeldsh - a-207. 5 Exanple 37 AKT3 | NH BI TI ON AS%’f/L@@fWﬁUPdS wer e
screened for their ability toinhibit AKT3 using a standard coupled enzyne

assay (Foxet al., Protein Sci., (1998) 7, 2249). Assays werelOcarried out
in a mxture of 100 M HEPES 7.5, 10 mMvtgGl 2, 25 mM NaCdl ( 1 mM DTT and
1. 5% DMSO. Final substrate concentrations in the assay were 170 uM ATP(Si gma

Chem cal s) anGngAQ JIMDenti e (RRAGTELATBHO/REPHde araiytval e, CA) .

Assays were carried out at 3015C and 45 nM AKT3. Final concentrations of
t heconponentld mgft achd woupdiase eredy omytstiam Tarke 2L sakdrhosphoenol pyr uvat e,

"~ 300 uM NADH, 30 pg/ M ruvat eki.nase and 10 ug/m | actate,dehydrogenase. An
assay stock buffer solrlfﬁ% V%gs%]porrép%geﬂ'?dg% a%%i%@“ael\ie%?b¥he reagents
. listed abovereatiihd heeusantd on Wit AKES, addide Anth tiMF | eSth&onpeime 3

ofinterest. 56 ul of the stock solution was placed in a384 well plate
f ol | owed® by 1&dd@ HWMesTy BRjinef theEGRDIRIURET mh@Epkerest conpound

(final corrpq_térgr%%%an tr 3l 23 M- sThey %%‘%Qd% PLel ub@ltl%d f or about

10 m nutes at the reaction inrtiate on of 10 ul of enzyne

(final concertacatic #4d HiYranttl SOADED akatiese0fcom@aeltieon-asrite (bt ai ned
using aBioRad U tramark plate reader (Hercules, CA) over a 530minute read
time at 30CanComfdipist aHelG fg greater than50% i nhibition versus standard

wel I's containing the alﬁg_@y' : EA\% W t C ound were
titrated todeterm ne | of\}ga uatl;l{sle?rﬁrgjf~~ %%%é%%%‘?u%g}z)ljﬁwm -124
Sel ect etio corgadiirds: Dbyt Mirsedtnventdnaidd atwigihi (M4 NAKTBHOBeBudat 111 -a-238.
Wil e we have _presented a nunber of. enbodinents of this invention, it is

apparent t h&MIERthIGWPF AGHSG + uA I 3N el % e dF 3 b i e BeRRr
enbodi ment se%inﬁqlléjtg' ldzeddie OMaungss arebied-hdshpfudihg 1 nvention.

Therefore, it wl appreciated that the scope of this invention is to be

defined by @H@e@@y&ﬁpmmamkﬂanﬁﬁmﬂuhyla¢ﬁ#a1nﬂEwﬁr@mkkifiﬁh@nb©m¢yt®ms
e W AR A I Bl ETE oo MR OBR S, ¢
10 15 205 25a3Fcdd 4dhamine 5 whereas using (Me;N),-OtBu has the
advantage of proceeding at ambient temperature to afford
the enamine 5 in higher purity.
The formation of the pyrimidine compound 6 at
step (d) is achieved by the treatment of enamine 5 with
20 guanidine at elevated temperature. Alternatively, use of
a substituted guanidine results in an amino substituent
as is illustrated by 8.
As an alternative method, in step (e)
intermediate 5 may be cyclized with S-methyl thiourea to
25 form the 2-thiomethylpyrimidine 7 which may in turn be
oxidized with m-CPBA to the sulfone. The sulfonyl group
may be subsequently displaced by an amine to generate the
substituted aminopyrimidine 8.
The compounds of formula III-a synthesized by

30 this method, as exemplified in Table 1, were isoclated by

preparatory HPLC (reverse phase, 10—590% MeCN in water



45 1: 4-(2-Am no -5-phenyl - pyri m din-4-yl)-1H pyrrol e-2carboxylic acid
di nmet hyl am de; 2:
{4-[ 2- Am hl or o- phenyl ) - pyri m di n-4-yl]-1Hpyrrol - lidin-1
-yl - met ha{r}ﬂg)rl‘ﬁm((%3t F{4 [ 2- Ami no- 5- (3-chl oro- 2-fl uor o- phenyl ) %-ng‘ISI’?IIMJ?ﬁ-
yl]-1Hpyrrol'-2-yl}-pyrrolidin-1-yl-nmethanone; 4:
4- (2- Am no- 5- phenyl - pyri m di n-4-yl) - 1H_ppg-r ol e- 2car boxylic acid
(2-pyridin-3-yl-ethyl)-amde; 5:

4- (2- Ami no-, 1R d|n I r y ﬁI}fA I t hanon
, 61 [4-(2- %r#e&hngl@S plheny - pyr :Iﬁ%%l&ne%h{%/ 6€I-tp}§er réo rIng 3 Nided | £5F

1, 4' ] bi pi peraiuniingl 'thdsaretdvgmonels are set forth in the Examples.
4-[ 2- Ami no- 5- ( 3, 4- di et hoxy- phenyl ) -pyri m di n-4-yl]1H pyrrol - 2-yl } - (3- hydr
Xy- pi peridin-1-yl)met hanone; 8:
- {4-[ 2- Ami no-RHeheA1di Met hoxy-phenyl ) -pyrimdin-4-yl]1Hpyrrol-2-yl}-[1,4"]b
i pi peridi nyr=I—=ytr-net hanone; 9:

4-(2- Am no-5-mtolyl -p;ﬁi din-4-yl)-1H pyrrol - 2- yIL JUR?
4' ] bi pi peridinyl -1' kanone; 1QR3
~2-f lnuor o- +phe%l - pyri_ddi n- 494\]N1I-I-pyrrol 2-yl}-[1,

t hanone;

1,

4-[2- Ami no- 5- ( 3- chlg
] bi pi peridinyl-1"-yl Y
4-(2- Am no- 5- mtol@}lfmp? i mdin-4- yZI) 1H2-pyrrol 2yl ] - roxy pi peridin-1
yl)-nmet hanone; _12: AbFZMeAm no- 5- pRenyl - pyri mi di n- 4- 'S/ ) - pyrrol-2-yl]
4- (2-fl uoro-phenyl) - piperazi n-1-yl | - net hanone; 13: 0" R

4- (2- Ang no- 5- phenyl pygi mdin-4-yl)-1H pyrrol - 2- yI](ﬁ phenyl - pi perazin-1-y
rrethanone

(2- Ani no- a[ﬂ?é’ﬁ)ﬁ AR AR IEIRRA Y - @A J2FPat - DYt 1 £490%- £ 1 uor o- phenyl ) - 3,

i hydro-2H- pyridi n-1-yl ] net hanone; 15:

(2- Am no- 5- phenyl - pyrdRAITT 4dve HBRW TPlgeddtd{ dnddtiddli Fs2- Yl - pi peraz
yl) - nmet hanone; 16:

2- Ami no PReeA-g mﬂmmme&wﬁr)mpwntmmaﬂm%ﬁ and an N-

1-
[
Fz)y,rd\:nﬂ?\oz %tﬁ%&% 4 I%kafupdr% yI - B;P:afnr,'ltaermelfi a}tlelHS_ er}al,y okI e- 2-car boxylic

d (2-pyr ipdiepaied -a@idbﬁcﬂl&fgd'ﬁ) Skfieme I steps (a), (b) and (c)
(2-Am no-5-mtolyl-pyrimdin-4-yl)-1H pyrrol -2yl] - hoI|n | - met hano

19 4- @éx%ﬁ ﬁ@osfemt&cymp%mrﬁdﬁ A 8AYRd IR rlISISéshzsfcﬂatﬂb lic acid
(2-pyridin- é ﬁ] pot e/ &G LPGI{US02/ (13791 -126 _20:
4-[ 2- Am no- 5-( 3- c oro-'ph nyl )-pyri mdl n-4-yl |-1Hpyrrol e-2-carboxylic acid
(2-pyridin- ﬁlyde—téwﬂyﬂc;ﬁmndeie Z2b form compound 8. This reaction is

~4-1 2- 5- h A di
L2 AR ol 00 Pl depd A& Lt S onsgines o tom

~4- [ 2- Ami no-compdunidsoraf pihﬁﬂ)dl)a— @rI-a.di reke ddtadiyreobl e yl } - (4- phenyl - pi
perazi n-1-yl ) - net hanone;

~4-[ 2- Anln009W§§§ﬂﬂqﬁw¥ﬁﬂﬂﬂﬁﬂ5-Hﬁﬂqqﬁ%BQIQb%ﬁﬂ -cqppeynds are set

pyrrol - 2- ylkch43{§ | 4RI G W - 3, 6-di hydr o- 2Hpyri di n-1-yl] - nethanone

_24: (4-]2-Am no- (3 chl oro-phenyl ) -pyrimdi n-4-yl]-1H"

pyrrol -2-yl}-(3, 4-di hydro- 1H i soqui nol i n-2-yl ) net hanone; 15 25:

{4-[ 2- Am no- 5- (3-chl oro-phenyl ) -pyrimdin-4-yl]-1H
pyrrol-2-yl}-(4-pyridin-2-yl-piperazin-1-yl)nmethanone; 26:

~4-[ 2- Am no- 5- (3-chl oro- 2-fl uoro- phenyl ) - pyri m di n-4yl]-1H pyrrol -2-yl } - nor
phol i n-4-yl - met hanone; 20 _27:

{4-[ 2- Am no- 5- (3-chl oro-phenyl ) -pyrimdin-4-yl]-1H
pyrrol-2-yl}-(4-hydroxy-pi peridin-1-yl)-nethanone; 28:

. {4-[2- Ami no-5- (3-chl oro-phenyl ) -pyrimdin-4-yl]-1Hpyrrol-2-yl}-[1,4"]bipipe
ridinyl-1'-yl-nethanone; 29:

4- (2- Ami no- 5- phenyl - pyri m di n-4-yl)-1H pyrrol e-225 carboxylic acid

. benzyl - net hyl - am de; _30:

[ 4- (2- Am no- 5- phenyl - pyri m di n-4-yl)-1H pyrrol - 2-yl ][ 4- (4- met hoxy- phenyl ) -p
i perazin-1-yl]-nmethanone; _31:
[4-(2' - Ami no- 5- phenyl -pyrim di n-4-y

(2- hydr oxynet hyl - pi peri di n-1-yl ) - et hanone; 30 _32:

[ 4- (2- Am no- 5- phenyl - pyri m di n-4-yl)-1H pyrrol -2-yl] (3, 4-di hydro- 1H i soqui n

ol i n-2-yl)-nethanone; _33:

4-[ 2- Am no- 5- (3, 4- di met hoxy- phenyl ) -pyri mdin-4-yl]1H pyrrol e-2-carboxylic

aci d benzyl - net hyl -am de; 34:

{4-[ 2- Am no- 5- ( 3, 4- di net hoxy- phenyl ) -pyrimdin-4-yl] 35

1H pyrrol -2-yl }-[4-(4-fluoro-phenyl)-3, 6-di hydro- 2prridin 1-yl]-met hanone;
35 {4 [2 Anlno 5 (3 4 dlnethoxy phenyl) pyr|n1d|n yI]

) -

4-
4-
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4-
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| )-1H pyrrol -2-yl]
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37:

[4-(2-Am no-5-mtol yl -pyrimdin-4-yl)-1H pyrrol -2yl ]-(4-phenyl - pi perazi n-1-
yl) - met ha@Biocysa®: [4-(2- Amino-5-mtolyl-pyrimdin-4-yl) penRysssbr 2 45
yl]-(4-methyl-[1, 4] di azepan- 1- yI) met hanone; _39:

[4-(2- Amino-5-mtolyl-pyrimndin-4-yl)- 1H pyrrol -2yl ]-(3, 4-di hydr o- 1H i soqui
nol i n-2-yl ) - net hanone; _40: -80-
4-[ 2- Am no- 5- ( 3-chl or o- phenyl) pyrim di n-4-yl]-1Hpyrrol e-2-carboxylic acid
benzyl - met hyrasdederty VI-' O 02/ UG-SBI ~ PCT/ US( 12/ U3791 -127 41:
{4-[ 2- Am no-5-(3-chtor o- phenyl ) - pyrlmdln 4-yl]-1Hpyrrol -2-yl}-(4-nmethyl-[1
~,4] di azepan- 1-yl) anone; 42: c o

4[2 Am no- 5- (3-ch B-Z_LELLDLO phh y
yl']-1H pyrrol e-2-car yI|c %md benz
. {4-[2- Ami no-5-(3- € oro- ) - pyrj m
y-et hyl) - pi peri di n41% yI]methanone 0 4%;
{4-[2- Am no-5- ( 3- chl oro- 2-f 1 uor o- phenyl ) - pyrlmdln 4yl ] - 1H rol-2-yl}-(4-
phenyl - pi per azi n- 1-yl ) met hgnone; 45: R-NH

[4-(2- Am no-5-mtolyl- pyri\ din-4-yl)-1H rol-2yl] - [4-
(2-fluoro-phenyl) -pEper zi p-1-yl] -dvet hanone; 15 46:

met hanone; 4%

[4-(2- Am no-5-mto|y|o-pyr|

yl ]-(3-hydroxy-pi perJdl n- ln'qyl

[4-(2- Amino-5-mtol yI qiy=2-yl) - lH-pyr'rom 911 -1 4- (4- met hoxy- phenyl ) -
pi perazi n-1-yl]-net haﬁnone :

[4-(2- Ami no-5-mtolyl - pymm@-&yl)-ll—l—pyr;@ﬂo
yl']-[4-(4-fluoro-phenyl)-3 hydr o- 2H-pyri 1yl ] - met hanone; 49:

{4-[2- Am no-5-(3-chl or o- 2- quorJ]oorﬁ%l rfgl}/”mdln 43{:{,1] 1H-p rroI 2-y|}-[4-

(2-f1 uor o- pRERANEH FERATELN

{4-] 2- Ani no-l'Br-s(sRﬂﬂ“br‘%?“ipequliﬁph%m@]@ﬁ@?ﬁm%rWI?C-‘i% plyrlﬂ%‘ilrfz yl }-[ 4-
(4- et hoky- RPeli0o’Cpi gl aPPAlsy| PMAet hafibtng; %¢) NH.-U,R’, iProOH,

{4-[ 2- Am nox&f13=chl or 0o- 2-f | uor o- phenyl ) - pyri m di n-4yl ] - 1H—pyrro| -2-yl}-(4-
met hyl -[ 1, 4] di azepan botem) IEL heone; slidvs a general synthetic
1-(4-{4-[2- Am 3-chl 2- 11 h I di n- 4- -1 | e- 2-
ar l(ooni/l }_[pi Eg)]ﬂlg:ozei FPRA 1 )CmaYg[O r’rtﬁf-‘éyoé%I ppfggagfgélt%eI;?yer“B-ylf_‘ipyrro e-enC
{4-[2- Am no- 1ﬁfc‘isorc§f ZdhHOrD-PeNYd p -1 d Mkdnd3®n. The

yl']-1H pyrrol -2-yl }-(3, 4-di hydro-1Hi soqui nol i n- 2yl ) - net hanone; 54:

{4-]2- AP no-@I(‘&ltSriIQ)T ehharhaymaiidte & -a-pFgdudipys rody gl dckiBeviodr oxy- p
i peridin-1- ha one;

[ 4- (2- Ani no- _6%1 y| frgi r’f(l_cgl ‘n- zfi) 1 )aric}_'_ i)y)rroﬁ:cc?r Jrljlglﬁ)o the method
(4- net hyl - [ Befddiiamepam 13ads - rmm,ncppa 786"

{ et hy harmhgiey  43:

1- (4-{4-[ 2- Ami no- 5- (3, 4-di net hoxy- phenyl ) - pyri m di n4-yl]-1H pyrrol e-2-car bo
nyl } - pi perazi n-1-yl ) et hanone; 57:

{4-12- Am Nnog@néme 41¢i met hoxy- phenyl ) -pyri m di n-4-yl]45

1H pyrrol - Z=yry=(4-met hyl - [ 1, 4] di azepan- 1-yl ) met hanone; 58:

[ 4- (2- Am no- 5- phen I - py i m di npf-yl) et pyrrol - 2gyl ] (3- hydrgxy pi peri di n-1-
yl ) - met hanone; -128 USO2H43791 59:[ p—me

4-[2- Am no- 5- ( 3-chl ororphenyl) pyri e >Md ] - LHpyr r oMe~Z-®ar boxyl i ¢ acid

nmet hyl - ( 2- pyr|d|n2ylethyl) am de; 60 o] 4

[4-(2- Ami no-5-mtolyl-pyrimdin-4- yI)»lH—pyrroI

yl1-[2- (2-hydroxy-ethyl)- pi perﬂi di n-1-yl ]- met hanone ’él

{4-[2- Amino-5-(3-c 2-cNl o>o_M9he+nyI pyr_l_(dl_dl N2

yl]-1H pyrrol -2-yl }-[2-(2- Lhﬁgmxy et hyR) M@ peri di n 1 t hanone; _62:

4-[ 2- Am no-5-(3-chl oro-2-fl gor.o- phenyl ) - g)yrlmdln 410 N\<

yl']-1H pyrrol e-2-carboxylic a€id

(2- hydr oxy- 1nmet hyl - 2- phenyl -.et hyl ) - met hyl - agpde; 63

- {4-[2- Am no- 5- (3-chl oro- 2- T tiowe- phenyl ) - pyri mW¥i n-4yl]- 1H pyrrol - 2-yl } - (4-
pyridi n-2-yl - pi perazj, @r 1-yl) anone; 1B 64N"X

[ 4- (2- Ami no- 5- phenyT-pyTi m di - 4:-yl -1I—I—pyrro|| L1 (4-hydroxy-pi peridin-1-

yl ) - met hanone; _65: {4-[2- Am no- 5’£< 4- di rrethoxy- WI) pyrim din-4-yl]

8
-~ Me

15 Me



1H pyrrol -2-yl }-(4-hydroxy-pi peridi n-1-yl)net hanone; 20 66:

{4-] 2- Am no-5- (3-chl oro-2-fl uoro-phenyl)-pyrimdin-4yl]-1H pyrrol -2-yl}-(4-
hydr oxy- ptmz/diidﬁal yl)met hanone; 67: PCT/US02/03791 _
{4-[ 2- Ami no- 5- (3, 4- di et hoxy- phenyl ) -pyrim di n-4-yl]1H pyrrol -2-yl }-(4-pyri
di n- 2-yl - pi perazi n-1-yl )25 net hanone; 68:

{4-[2- Am no- 5- (3-chl oro- phenyl ) - pyri m dise4-yl]-1Hpyrrol -2-yl }-[4-(2-hydrox
y-ethyl)-pi perazin-1-yl ] met hanone; _69:

1-{4-(4- (2 %J&Erﬁfé’”éﬂ&%drﬁy{ﬁﬂrﬁ“ ay|hedii3 yrldlne Cly; (b)

pyrrol e-2 xpé}{’%:]né”p azdxfbnhﬁ/é} &éé‘@ﬂ@”&cl NaCN DMF; (e)
C{4-12-Am no

OX: r|m

1H pyrrol - lijfg}%f?ft%ﬁ% d?% j1 ‘] n?)orfel”af F
[ 4- ( 2- Am no- %Hé?hy Y- El}ln H’f)‘?/ yri ol
. pyrrolidpPn-1-yl - nethanone

{4-[2- Am no-5- (3-chl orgs 4-yl l'in-4-
yl - met hanone; 73: 4-(2- mlu)iy 5y.¢ %@?Y%1%|%F %g Q¥E%§§$%cg?egﬁe
car boxylic adciak bm};ykbamsdﬂi m&zﬂreparlng the imidazol-4-yl
4- (2- Ami no- 5- net hyl - pyri 'din-4-y -1H pyrrol e- 2car boxylic_acid
3. 4-difl uoro-%ﬁ%%‘%%ﬁeq H P this 1nvent101¥ ﬁ
4- (2- Ami no- %m&yé:&yréfnmﬁbﬂnydiaﬂ&gyté%ﬁo@@@ﬁ bexythy Cbachéhieved
(2- hydr oxy- 1- phenyl - ethyl)-anlde
4-'( 2- Ani-Ao- Ebmugn -95ARI O n- 4£§/)|) qrpdpw}oqi@cczrd@%a%omu@eabpé
4-fl uoro-be 4
4-(2- Ami no- é?nﬁlr#Al% 4- 9?3 lggpyrrole 2car boxylic acid
3-chl oro- benzylanlde 78:
4- (2- Ami no- 5- et hyl - pyri mi di n-4-yl ) - 1H pyrrol e- 2car boxyl i ¢ aci d
4- net hoxy- béﬁ%&ﬂﬁéﬂﬂe; W O 02/ OC~SSO -129 PCT/ US(12/113791 79:
4- (2- Ami no-5-net hyl - pyri m di n-4-yl ) - 1H pyrrolne- 2 carboxylic acid
3-chl oro-4-fl uoro-benzyl am de; 80:
4- (2- Ami no- 5- net hyl - pyri m di n-4-yl) - 1H—pyrfo|e 2 carboxylﬂc ag d
(tetrahydro-furan-2-¥ nmet hylg) an1g§ 5081 3 | >
4- (2- Am no- 5- n'ds-R ST o8-yl pyrhﬁTTQtarM e acvd
(tetrahydro-furan-2-yl net hyl) - antefe; T82:Me o 4
4- (2- Am no- 5-net hyl -pyri m di n-4-yb) - f%#pyrrole 2carboxylic acid
( 3- hydr oxy- 1- phenyl - propyl ) -am de;” _83:
4- (2- Ami no- 5- met hyl - pyri ng dicn- 4- yl ) - 1H—p rroIe 2 10 car%H%Mhlc aci d
(3- hydr oxy- 1- - propy®) - am des) 84 H (). (@) N
4- (2, 5-D am no- pyriydodi A= - W) - 1H-opyrrol r|‘boxyI|c aci \
3-chl oro-4-fluoro-benz{l am de; _84;
4- (2- Ami no- 5- et hyl ami fo-Dyrim din-" yl)- 14 p\)gdfddﬂ/leez car boxyl |Ncga0| d
3-chl oro- 4-fl uoro-benzyl am de; 15 86: COOMe
4- (5- Acetyl am no- 2- am no-pyri m di n-4-yl) - 1FprrrdTe2 carboxyllc acid
3-chl or 0- 4- fRemngten benayd ambedi t Bdns: (a) MeOH, pyridine, Cl,; (b) 3;
4-[ 2- AmLBo- 56&3 mmﬁﬁwﬁeLH&ﬂékﬁcra@idnd(d)4Ny¢$ 1bMpyr (e} e62- car boxyl i ¢ acid
3-chloro-4-f 8 desi 20 B8our, 25-140°C; (£) POCL;, DMF,
4- (2- Am no- 5 Qx 1 yTﬁ§1g%ﬂs4 %$}O§F+P¥EEQ§E Zcarboxylic acid

3-chl oro-4-f uoro ben ylam
4- (2- Ami no- 5- net hyl ami nonet hyl - pyri mi di n-4-yl )-1H pyrrol e- 2-carboxylic acid
3-chl oro- 4-fl uor obenzysememke; v 200090: shows a general synthetic route

g gﬁlérénz 3ﬂ§%droxynethyhagyéégkg}gpgrxn% %ﬁgy{ég azolcgrb?xyllc acid

- 4-[2-Cycl Oh%ﬁéﬁﬁ@s Sof 3¢ SBhRVA - i 8 d0d£ PYRL g1 dhiedtibnlH pyer ol e- 2- car box
ylic acid 3-chloro-4-fluoro30 benzyl am de;

4-[ 2- Acet yl ampmoeBs {Sr nef hinterreedvdteybi rodpnodugt | 8 Hnpyr bel achiexeloxyl i c

H
N

. acid 3- chlor -4-fl.uorobenzyl am

4- (5- Hydr oxyt TR AT RT 1 %&1aﬂ$%b-%§?iﬁ?bi%gﬁ9y?}§% to the method

1H-pyrrol e- 2Z3€a¢ POy | £n asAck 3-cddDf opgd- Fbuor obenzyl am de; _94:
4-(2-Anino-5-nethanesu|fony|-pyrinidin-4-y|)-1prrroIe-2-carboxy|ic acid
3-chl oro-4-fl uorobenzyl am de;



40 95: 4-(2- Am no- 5- hydroxynet hyl - pyri m di n-4-yl)-1Hpyrrol e-2-carboxylic
acid 3,4-difluoro-benzyl am de; _96:

4- (2- Cycl Qi a8k no- 5- met hyl - pyri m di n-4-yl)-1H pyrrol e- 3c§ardaoypbi ¢ acid
3,4-difluoro- enzylanlde _97:

4-[2- Am no-5-(3, 5. -dichl oro-phenyl)-pyrimdin-4-yl]45

1H pyrrol e-2-carboxylic acid (pyridin-4-gdnethyl)am de; _98:

4-[5-(3, 5-Di chl or o- phenyl ) - 2- phenyl am no- pyri ni di n- 4yl ] - 1H pyrrol e- 2- car box
ylic acid 3-dadldiqronmet hyl benzyl am de; WO 02/11C~aB(~ -130

PCT/ US02/ 037919974~ [ 2- Am no- 5- (3, 5-di chl or o- phenyl ) - pyri m di n-4-yl]

1H pyrrol e- 2-carboxylic ac“i'e% ( 2- hydr oxyfe J- phenyl et hyl ) - am‘e%e 100:

" 4-[ 2- Ami no- 5- (3, 5-di chl or g-phenyl ) - py@dln 4-yl] 5

1H pyrrol e- 2- car boxyl i c a (benzo[ 1 i oxol - 5yl net hyl m de; 101:

. 4-[2- Am no-5- (3, 5-diB - hgnyf-' A\ 1 di g 4- e LyypTol e- 2- car boxylic
acid (2-di nmet hyl am no- ri dr—n—3— =€t hyl )= ; 10 :
4- [ 2- Am no- 5- (3, 5- di chl pxe- phenyl) ol m diyp- Xl] 1H-

acid 4- et hanesul f onyl'enzyl ani de; "\03:
4-[5-(3,5-Di chl oro-ph | x- 2- phenytgm fo- pyri%n di n4-yL{ - 1H pyrrol e- 2- car box
ylic acid 15 (benzo[ di oxol - 5- thyl )-am de; 104:)

4-[5-(3,5-D chl oro-phenyl)-2-phenyl am no- pyri m di n4-yT] - 1H pyrrol e- 2- car box
ylic acid (2-norpholin-4yl-2-pyridin-3-yl-ethyl)-am de; 105:
4-[2- Ami no- 5- (3-fluoro-5-trifl uomgnet hyl - phenyl)20 Me, .
pyrimidin-4-yl]-1H pyrrol exg- car bo' ylic ac Ry Qg An~

d'sr%l e- 2-carboxylic

(2hydr oxy- 1- phenyl - et hyl ) -
4- (2- Ami no- 5- propyl {pyri midijn- 4 -1|-(t,)pyrr0|e 2c§r
(2-pyridin-3-yl-ethyl)-ani de; F187 -
4- (2- Am no- 5- et hyl fpyri m di n- car boxylic aci
(2-pyridin-3-yl- etﬁjﬁp"‘f ami de; i © LY

4- (5- Met hyl - 2- net hyl2ami no- pyri d|6n-4-yl ) - 1prrro| - 2- carboxyl i c_dci d
(2-pyridin-3-yl-ethyl)am de;
4- (2- Met hyl am no- pyri m di n- 4- 1H— pyrrol e-230 rboxylic acid

2- i di

%;gyé't P%P?%e#%e?@ %@@F@p&gﬁq O Dl A b e B R
i me i

4- (5- Met F.% BRphehb¥aHi nbE by REni 4Eh- 4eFE5- PEPLMEI 81585 Fboxyl i ¢ aci d

propyl am de; 35 112:

?’éf ghg/ﬁ;PYL; gbsr)ef‘glmag@é}fénwr\ﬁn AR -MIwd HPYEERL £2 2- SHhPRXYL & Cra8GEE

4- (2- Et hyl afibas- Sraetdey lugaad | Fodiprebag Ind Hipy rppFazol car pbxydhpoasdd

(napht hal en Y t hyl de A . :

4- (2- Et hyl amjfnoé%?“rge]t% 1arr;gyrl mtg}‘g:L -ri/YethlJI—? yrro}I‘1 APDVERR %&y?’lc'c acid
cycl opr opyl amuiﬁ:,‘meilcﬂaite 4 to product 7 may be achieved through steps
4-(2- Ethylamnoprlmdln -yl) - 1H_£ yrrol e- 2carboxg/lic aci d, .
2-trifl uor onkt) hy| ddenzaﬂdar’rf%)e agegrding to the method described in

4- (5- Met hyl g chﬂ "i] rfﬁD gimdin-4-yl)-1H pyrrol e-2-carboxylic acid
(2- hydr oxy- 1I- phenyl 45 ‘et ylpgl ami de; 117:

4- (2- Et hyl am no-5-net hyl - pyri m di n-4-yl)-1H pyrrol e2-carboxylic acid
(2- hydr oxy- 1- phenyl - et hyl ) -am de; 118:

4- (2- Et hyl am no-pyrim di n-4-yl)-1H pyrrol e-2 carboxylic acid

(4-met hyl -cycl ohexyl ) - am de; V4' O 02! (1(i-4;8(> -131 PCT/11S(12/113791
119: 4-(5-Et hyl -2-phenyl am no-pyri mdin-4-yl)-1H pyrrol e

. N~
ylg ¢ ati

yI) 1H pyrrol e-2




2-carboxylic acid isopropyl am de; 120:
4- (5- Met hyl - 2- phenyl am no- pyri m di n-4-yl)-1Hpyrrol e-2-carboxylic acid
(2-am no- gigwgesxgi de; S5 121 PCT/US02/03791
4- (2- Ami no- pyrimdin-4-yl)-1H pyrrol e-2-carboxylic acid

benzyl - met hyl - am de; 122:

4-(2-Amrio-pyrimdiri-4-yl)-1H pyrrol e-23carboxylic acid

(2- hydr oxy- 1- et hyl - 2- phenyl - et hyl ) - net hyl am de; 10 123:

1-{4-[ 4- ( 2- EHdpdnmvior 5- et hyl - pyrim di n-4-yl)-1H.
pyrr ol e- 2- carbonyl'J-pi per azi n- 1(ﬁv\l} et hanone; 124:

~ 4-(2-Ethyl am no- 5Mrre tpyrlm n4}él)) 1b- yrrole2@)arboxy\l id
(3 phenyl - propyl Y¥anilde;Ns¢@5+ 1~ ~oH & |
4-(2- Am no- 5-et hyl - pﬁ 3nidl n-4-yb)-1H pyrrolNe- &ecarwpc aC| \)\(o

. [2-(6-net hoxy- 1H-i ndol yl)-ethyl]am de; 126:

4- (5- Met hyl - 2- phenyl am no- pyri m di n-4-yl ) - 1H“yer,I e- 2- car boxyl ic acidN

(2- phenoxy-et hyl)-am de; 127:0#- (5- Met hyl - 2- Wé’ﬁyl am no- pyri mdin-4-yl)mdH
20 pyrrol e-2-carboxydi c aci 1- net hyl @3- ph | propyl ) -am de; 128:

4- (5- Met hyl - 2- et hyl am no- pyri i di n—4—yb) -1 pyrrol e-2-carboxylic acid

(1H benzoi m dazol - 2yljnmet hyl ) ~& €, 25 129: =N

4- (5- Met hyl - 2- met hyg“amteno- pyri nd Ayl - 1I—|ercb@))e<(23- car boxylic acid
(1- hydroxynet hyl - 3- ngt hyl but yl ) -am ¢g; 130:

4- (5- Met hyl - 2- phenyl ani no- pyr i ni di n éﬂ 1) - 1Hpyrrol e- "Acar boxylic acid
[ 1- hydr oxynet hyl - 2- (1H30 i m dazol - -et hyl ) -am de; MP31:

4-(2- Am no-5-net h m di 1 yrro,le 2car boxylic, acid

(tetrahydr O%qﬁ%‘ﬁ/ y%/"ffia 'Jngé: %Jr#’b% %5 1 “carbonyldiimidazole
4-[2-(2-Bi et (GRTEM retientiiyar kaming - STHRSt hikb): pyrbwsyl hithium, THF, -78°C;
4-yl]-1H pyrtol e 2-msinshodpitonid dadidl- di fhawor 0355 bpaaid anidle; PC@%

4-[5- Met hyl oK, 2- ﬁéﬂebtdl (e )1-wH @R hazobiou Aytepiwe) - pyri m din-4-yl]-1H pyr
rol e-2-carboxylic acid benzyl am de; 134:

4- (5- Met hyl - 2- met hyl arg sy v 11 digs s YdHoWd#A0 é’é’:’ié@éf @yﬁ@ﬁ@@i‘&’l ic acid

[ 1- (3-chl oro-4-fl uorophenyl)-2-hydroxy-ethyl]-am de;

4- (5- Met Byl x2Wieehiathiney Be ivseld rtar ywiegaping ot lee 20%%11@1)7(%}’1: acid

Elli (23( gh::IOtrJ%r é‘l{)%enyﬁpam no%grg}]}rg\;%lﬂf I()%(’);;y% mhélﬂdJ na?lfifniﬁ?pyr r o]ile 2-carboxylic

acid (2- hydrdmwélnzl”nmwloﬁetzt‘rytlérrﬁéﬂﬁi:e 5 \0L PRd D B(8 mdPZLEnEd @A 13791
137:

4- [ 2- ( 3- Met H&WERYHefASRA n6y)- 5- H%)t'hﬁndpy?q)m%‘?‘??ﬁ@}l}g 180 e dretBo%ar boxyl |
¢ acid (2- hydroxyipphenyl s idyl)gam q4g, $38:

4- [ 2- (3- Hydr oxy- phenyl anm no) - 5- et hyl = pyr i md| n- 45

yl']-1H pyrrol e-2-carboxylic acid (2-hydroxy-1phenyl -ethyl)-am de; 139: 4-

[2- (Bengo | i-axol - 5-yl am no)

- 5- net hg% M] 1H pyrrol e- 2- car boxylic acid

(2hydr oxy- 1 phenyl yI) am {j) 10 B440: 0

4-[ 5- Met hyl - 2- (4- sul;é &Z‘Né@ cu_nJ,_yL] 1I¥‘rf>/_rhqol e- 2- car boxy
lic acid (2-hydroxy- h'yl -et hybl\)le- am

4-[ 2- (3- Benzyl oxy- phenyl am g Npet hyls pyr| m-4")‘/°b,]r 1H pWe 2- car boxy
lic acid (2-hydroxy-1 15 phenylc%t hyl ) -am de; M42:4

4-[ 2- (4- Hydr oxy- cycl ohexyl am no) <5- et hyl - pyri ni di n4-yl ] - 1H- pyrr, -2-carbo
xylic acid (2-hydroxy-1phenyl-ethyl)-am de; 143:

4- (5- Cycl ohexyl - 2- phenyl ami no-gayri m di n- 4-yl )
acid (2-hydroxy-1- phenyl eth -am de; 144:

~ 4- (5-Cycl opropyl - 2- phelflyl am\ng- pyr i m_di_ln(e_)dh.yl Hpyr r ol e- 2- carboxylic acid
(2- hydroxy- 1- phenyl et hyl ) - am deg;y 25 14S: =N

4- (5- Met hyl - 2- phenyl amllno- pyr sgAdiss- 4-yl ) - IHpyr ?M-car boxylic acid

[ 1- (3-f1 uoro- 4- net hyl %r%éﬁw ) - 2- hydr oxy- et hyl | - anj dwb

@Rbyrrol e- 2- carboxylic

Reagents and conditions: (a) N-butyllithium, TMEDA,



146: 4-(5- Met hyl - 2- phenyl am no-pyri m di n-4-yl)-1Hpyrrol e-2-carboxylic acid
[ 2-hydroxy-1-(3 30 trifluoromethyl-phenyl)-ethyl]-am de; 147:

4- [ 2- ( 3- Ry @sidagny! am no) - 5-net hyl - pyri m di n-4yl]-1H pyrp@q}lgng(,;p@{ boxylic
acid [1-(3-fluoro-4nethyl - phenyl)-2-hydroxy-ethyl]-am de;

4-[2-(3- Fl uoro- phenyl am no) - 5- et hyl - pyri m di n- 435

yl ]-1H pyrrol e-2-carboxylic acid -84-

[ 2- hydr oxy- 1- (3t rifluoromethyl-phenyl)-ethyl]-am de; 149:

4-[5- Met hyl - u h hen n)prl di.n- .ol e-2-c
ar boxylic aC| ﬁgeir %xg}m}nﬁ% HIIIB )f 07 % g1> E éox%hégbﬂ)ﬂlg

4- ( 2- Benzy| &fi 51 r?é’t”rﬁfl 4rﬂy€| IHpPMFoI Eeﬁlk}ér b8k yNFe Rci d

( 2- hydr oxy- T-Rst&hy [reafiyds) - am de; 151

4-[2-(3, 4- D net hyl - phenyl am no) - 5- rret hyI yri m di n4-yl]-1H pyrrol e- 2- car box
ylic acid (2-hydroxy- h .

4-[ 2- (4-Benzyl oxy- phe aenqlpng}-yé- E% py?"i’sm dl%glzl ﬁl ﬁ}fn k%?%Jr%- 2- car boxy

lic acid (2-duitieoxahatpheiybeetindd m qﬁ:epamg(; 124 Mmﬁeﬁﬁol 133y1
PCT/ US(12/ 03791 153 4- 2 I sopr op am no- 5-net hyl - pyri mdin-4-yl)-1H

pyrr ol e- 2- c&WPAUAAS 1%&4}4@%&%}%%@% Thyy:
4-[ 5- Methyl 'c%irf\?eﬁl%ﬁ rd Ef‘gc[ “Fé{)oxy 1N, gproduct 8 may be achieved

pyrim di n-4- pyrrol e i ¢ aci
(2hydr oxy- 1-gih=gh &ttl”qps) -@@mi de(d)1,5%nd (e) according to the method

4-12-(2 r nyl 0) - 5- hyl
yrim ol’rﬁy ‘%ﬁy fﬂp%f |J§*éz)"y L wﬁ%“ﬁ%
2hydr oxy- 1- phenyl - et hyl ) -am de; 10 156:
-[ 2- (2- Met hoxy- phenyl am no) - 5- met hyl - pyri m di n-4
| ]-1H pyr rMoxyl i c acid (2-hydroxy-1phenyl-ethyl)-amde; 157:
-[5- Met hyl - 2- (4-t g f | uor onet hoxy- phenyl an no) pyél gn d| n 4-yl]-1H pyrrol e-2-
r

2- hydr oxy- 1- phenyl et hyl ) - am de; NC
(Cycl opropyl net Byl - ani no) - 5- nét hyl - pyri ni di n- 42@ ~Aa 4

p

(

4

yl]

4

car boxylic acid (215/ dr oxyil- ph/ - et hylg)@m (d)
4- (2-1sobut yl am no- gy I=pyTi J)'ﬁs I—)—‘er'yrro )zﬂéa\neboxylbc aci d
(2-h

4-[ 2-

y

4-

a

4-

[

I']-1H-pyrrol e-2-carboxylic acid (2-hydr 3&?’ 1phenyl -et hyl) - ggt de; 160

(5- Met hoxynet hyl = 2- ghenyl ani no- pyrl m di-4-yl)-1Hpyrrol®- 2- car boxylic
cid (2-hydroxy-1-phefyl et hyl ) -affi de; 2 1. 09

(2- Ami no- 5- et hoxy yl - pyrlmgln 4- -1thyrrole-2-c ylic acid
(2- hydroxy- 1- phenyl et hy a Mede; 162: /
4-(2- Cycl opropyl ami né- 5- nét hyl - p@/rl% di n- 47y3) prrrole 2-ca’b ylVIIC aci d
( 2- hydr oxy- 1- phenyl 30 ethyl)-am fe; 163: °
ey R @et ST A s RUT Rl G Ak 2hesdys, aci d
4- (5- Methox Pét rn@%rl‘rﬂﬁpn 49)| M%Mﬁyrr(ép e42 carboxylic

acid (2- hydrP@ix(}O 1- p(hae)n}g etdollypterspderikbScid, 1 hour, 25-140°C; (f)

4- (5- Hydr oxyaetihy | pRFphesyil ari; n@gpy NHe+ OiRT-, 4-Hr)oH] Hayerfriake- 2- car boxyl i c
acid (2-hydroxy-1- phenyl et hyl)-am de; 40 166:

4-[2-(2-Hydroxy- 1-phenyl - et hyl am no) 5-met hyl pyrimdin-4-yl]-1H pyrrole-2-c
arboxylic acid (2hydr emey Heh @eosten\@hevwmi dgdengral synthetic route

4 (2- Eldy| amia- SetPidy hoduef 168, digh éhagﬁll)ngl%rpé”tft?ie?gofaifwyéérﬁp&%&ls

(2- hydr oxy- 1- et hﬁ 2- phenyl h am de;

4- (2- Et hyl amfncfoarmuétmwbqufmtdxw 4Lrw@nt1:+¢xpyr rthe Zaardoxidn cofici d

(2- hydroxy- 1 ter edlatph%n%l c%uctarg mdy be achieved through steps
(e), (£), and (g) according to the method described in
JACS, 1957, pp 79.



WO 02/ Oi ~sBC - 134 PCT/ US02/ 03791 169:

4- (2- Et hyl am no-5-net hyl - pyri m di n-4-yl)-1H pyrrol e2-carboxylic acid
(2- hydr ox y!| -ethyl)-am de; 170: )
4-(2- Ethy%éﬁ%ﬁ@ -met hyl - pyri m di n-4-yl)-1H pyrrol e2- carbgggpFﬂy%gKh
(2- hydroxy-1- hydroxynmet hyl -2 5 phenyl -ethyl)-am de; 171:

4- (2- Et hyl am no- 5- net hyl - pyri m di n- 4-ylJ)gslH pyrrol e2- carboxylic acid
(2- hydr oxy- 1- hydr oxynet hyl - 2phenyl - et hyl ) -am de; 172:

4- (2-Ethyl a net hyl - pyrim din-4-yl)-1H pyrrol el0 2-carboxylic acid
(3- hydroxy-%ﬁg%§%§+=propyl) am de; 173:
2-

_ 4-(2-Ethyl am no- 5- |n|ﬁ n-o4- yl) - 1r§pyrroIeH
(4 +
t .

arboxylic acid

(3- hydroxy- 1- phen amger, f - N-F?
4-[2- (1- Hydr oxyne I-cyclopb am no) - 5-Arlithyl g i di n- 4- yl]-1H pyrrol e-
. 2-carboxylic acid 15 hydroxy- 1-phenyl - ethyl ) - anj de; 175:
2- (2- Hydr oxy- ethylanlno) 5-¢ret iyl - pyri m di n- 4yl -1H—p¢rro|e 2-carboxylic
(2- hydr oxy- 1phenyl - et hyl ) Odei de; 176: OMe

(2- Hydroxy- 1-net hyl - et hyl am no) - 5- meg iyl 20 N
m di n-4-yl]- 1H—pyrrohe- carboxylld“EC|d R
dr oxy- 1- phenyl@e} hyl)™afk N/ N _e

(2- Hydr oxy- propyla n 4y|] 1 \p rr Ie 2- car boxyl i
d (2-hydroxy- 1phen | - et hyl ) -am de; 25

(2- Hydr oxy- pr opyd-am P 5- nethyM“ﬁyrlnl 4y|] lhﬁpyrro emg car boxyl i
id (2-hydroxy-1phenylwie %yl) am de; %79:0

(
(
y
(

c

y
2

0) H5- nethyi
i

Hydr oxy- cycl ohexyl am no) - 5- nethyrlpyr|n1d|n4 yI]ZlH—pyrroIe 2- car bo

2-
c acid (2-hydroxy-1-30 phenyl-ethyl)-am de; 121:
2-
I

y
Hy diReagdnnetdyd -@tidd tidms) - &he@%;ﬂ%ﬁﬁmﬁ:@ﬁ:h Ayl 1 fdeel e- 2- ¢

ic ad . (hyok OXYE - (e mME et 2w | hesr deem 12dmperature; ()

3- B mretMusNa g agopheay!| @HFNOR45heet hyboRStemperature; (d) N-

i m di n- 4-giigstlitpyed et Enidoxytow, ar: chours, reflux; (e) BBrj,

dr oxy- 1-aheny! -gggty@ am de; 180:

2- Am no- pyrimdin-4-yl)-1H pyrrol e-2-carboxylic acid

(2- hydroxy-1- net hyl - 2- phenyl - et hyl ) - net hyl am de; 40 181:

4-(2- Ami no- pyri m d| n- ASgheme X p3be e eslrowar doggheEahcpynthetic route

(2- hydr oxy e t 3;

A-(2- An?ﬁo ég%?%} &%éﬁ‘§%%iﬁ¥€g%%&ﬁ§ £@% 0§§?|c§ formula III-a

(2- hydr oxy- Zﬂﬂh@@yfiéthylmeﬂﬁbhyheaﬁydebr45ya8éxymethyl In step

{[4-(2- Ethylanlno 5- nmet hyl - r|n1d|n 4- rrole arbo yl]-am no}-phe

nyl -acetic acdld nbtHGFReERYS PlOQM_oF%&¥6%§ 582/03791 186:

4-(2- AW‘ﬂOI%@ﬁﬂB&h@ £ VA cHI S PYhE Ohgne; Céﬁ@OéYuMEnﬁﬁlerchlorlde to

( 2- hydr oxy- 1- et hyl - 2=phenyl - et hyl )-nethylanlde 187:

4- (2- Et hyl anfiomwm ScorpdiaRg n2t hyl - pyrimdin-4-yl)-1H5 pyrrol e-2-carboxylic

acid (2sphydroxy-1-phe t I e, 1 - :

4-(2' - %Eylanino 5- ne?%ﬁ$ %%r%%1 Q £ %%i?$+%y%?o?calgg?%o§§lic aci d

(2- hydr oxy- Jtﬁbﬁtihglébmﬁo@ﬁ@yi)ﬂﬂtﬂeanlﬂmiﬁé 3 in DMF. When amine 3

4- ( 2- Et hyl am no- 5- hydr oXynet h -g rimdin-4- yI Fggrrole 2bcarQoxyI|c acid

( 2- hydr oxy- 1?%h%ﬂ%¥%$%§¥)a%h? e reaction oce at am

temperature. When amine 3 was a secondary amine, the
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reaction is heated at 50°C to achieve complete reaction
20 and afford amide 4. The formation of enamine 5 at step
(¢) is achieved by treating amide 4 with (Me;N),-CHOt-Bu
at ambient temperature.
The formation of the pyrimidine compound 6 at
step (d) is achieved by the treatment of enamine 5 with a
25 guanidine at elevated temperature. Alternatively, use of

a substituted guanidine results in an amino substituent.



90: 4-(2-Ethylam no-5-nethyl-pyrimdin-4-yl)-1H pyrrol e2-carboxylic acid
1-(3-fluoro-5-trifluoromethyl 15 phenyl)-2-hydroxy-ethyl]-am de; 19I:

( 2- Et hyh@yinRases Mt hyl - pyri mi di n-4-yl) - 1H pyrrol e2- car beethisezasbf
-(3-fluoro-phenyl)-2-hydroxyet hyl ] -am de; 192:
(2- Et hyl am no- 5- net hyl - pyri m di n-4-yl)-1H pyrrol e20 2-carboxylic acid
2-fl uoro-phenyl)-2-hydroxyet hyl ] -amge;, 193:

(2- Cycl opropyl - 1- hydr oxynet hyl - et hyl am no) - Snet hyl - pyri mi di n- 4 yl]-1H
ol &~ 2" car boxy1i ¢ ad dedd Wskginds ARSI ~BY L AadBicds ch
a

1
1-

2, 3- Di net hyl - phenyl am no) - 5- net hyl - pyri m "di n4- ylIT-1Hpyrrole 2. car box
cid (memalm@yhawtmylgrm@ w:;_'g}5 BBr; in dichloromethane

Et hoxyam no- 5- net ri ) - roI 2- car boxyli.c acid

yir oxy LG SPHAHALE ahi e gt SHIEY (] Erd SRLORBYLS

[ 2- (1- Hydr@aamiind -chdetiyd -1y ORytaie 19y 1 S@ﬁéﬁylopyébmpeuﬂd@yll 1H pyrr
e-2-carboxylic acid (2-hydroxy-1-phenyl-ethyl)-am de;, 197:

(2- Et h§l ardneldb b\%tﬁwlftl'pﬁylf i de I YR Yl 38 11¢+¥)<9'¥m0$e@§r23‘é¥ir95xyl ic acid
0oxo- 1- phe

(2- Et hyl arr"inarﬁlll c@{r?cp%’ a%/ﬁ‘l%r% d|9£r31I4 yl) - 1.1 p?/?%%lfls o;f:ar)tj)oxyl ic acid

hydr oxy- Jcc(rﬁiiﬂ’icﬁrism.lisﬂmtﬂ’ty]l‘ phesdihg 1ed hythd s@nt cepodfds are set

[ 2- (3-FI uoro ph | am no) - 5- ret hyl - pyri m di n- 440
|]- 1 pyrrdl def%/ b | § ’&a‘%RfE

2- hydr oxy- 1- (3t rifluoronethyl -phenyl)-ethyl]-am de; 200:
- (2- Chl or o- phenyl am no) - 5- net hyl - pyri m di n-4yl ] -1H pyrrol e- 2-car boxylic

[ 21Rydr3shene (BEri f | uor onet hyl - phenyl ) - et hyl ] -am de; 45 201:

(2- Hydr oxy- 1- phenyl - et hyI am no) - 5- met hyl pyri m di ny4-yl ]-1H pyrrol e-2-c
xylic acid [2hydrdky-2-(3 | fl bor met hyl - Bhenyl ) I ]n5 am de; WO
0(.158(i -136 PCK § N-RE O+ N~

(3- Di net hyl am no- pheny
l'ic acid [2hydroxy-1-(3-trifl uoropet hyI phenyl )R |']-am de; 202:

Cycl opr opyl am no- é met hyl -pyrimdin-4-yl)-1H5 erroI e- 2-carboxylic

[ 2- hydroxy-1-(3trifluoronethyl-phenyl)-ethyl]-am de; 203:

Cycl opr opyl am no- 5- et hyl - pyri m di n-4-vyl ) ;fogyrrol e-2-carboxylic acid
ydr oxy- 1- ( 2- met hoxyphenyl ) Bt hyl] - am de;

2- Cycl opr opyl am no- 5- net hyI PWHI m di nc)_A_f,-yI,\) 1,prrro| e-2-carboxylic acid
[ 1- (3-chl or o- phenyl ) - Zﬁydroxy ekJ:Ler] am de; 9’
4- (2- Cycl opropyl am no- 5- et hyl - gyri m di n-4-yl) qq rol e-2-carboxylic acid
(2-hydroxy-1-mtolyl 15 ethyl)-am de; 206:
4- (2- Met hoxyam' no- 5- net hyl - pyri m di n-4-yl)- 1Hgyr oPe- 32 carboxylic acid
(2- hydr oxy- 1- phenyl et hyl ) - am de; 207:
4- (2-1 sopr oRBOEANFD- Bdreeoyd i biensi d(@lﬁﬁﬁzﬂlﬂg@b‘pyﬂr& é—C2205at000>@3a ic
aci d (2- hydriexyrd: phenyA et hyl Crafilde; 2908: (c) MeOH:H,0 (2:1), 37°
4-12-(3-D net hyl am no- phenyl am no) - 5- et hyl pyri m di n-4-yl ] - 1H—pyrro| e-2-car
boxyliciacid (2hydr oxysdh@mé @K;/lal@rb*h@!léham; de; g@be289: method for
4-12-(2-Chl oro- he D- methyl din.4 1Hp roIe carboxyllc
aci d (2-hydr %l%r/nfr‘ %ﬁﬁ%l’é?n‘a% Poypls | of YormalaPHbigl e 8
4-[2-(2- Hydr oxy- 115 b rReAYL2MERO) mén Bt hyd ¥ i pkdi AtdsyhbmdHIpyrrol e-2-¢
arboxylic acid (230 hydroxy-1-mtolyl-ethyl)-amde; 211:
4-12-(2, 3- Dmmy{bbr@b@w@m ndYes- Mot his - mﬁ@ﬁ‘ﬂ?ﬁﬂ?l FheHMBPREE| e- 2- car box
yllcaC|d(2h t hyl

A4-[ 2-(3-Fl uoq Q’cd am no'J). %@g f %t%g} Ifi% dg}}g'v The formation of
yl']-1H pyrrotee &ﬁﬁmum@cw éﬁeﬂﬂyddfpmyasl mopgtfemwd) aanbadingl3:
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4-( 2-
[2-h
4-
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(

- 4-(2- Acetyl am no- 5- net hyl| - r|md|n 1Hp1>l/rrole20ar xglic acid
( 2- hydr oxy- 1%}@?@%%@%8 @F celbad ’%4 irs i Petra i
4- (5-Met hyl -gZs o-{ ol y1@ni go; pyrbé%ibﬂ 4rybhedHpyEAebR) 21638boxy! i(g)aci d
- (2-hydr oxy- 1 p enyI et hyl ) -am de; 5y

4-[5- Met hyl -2L79yr186 n- %MM@MV@WI nsYem- 4<y | hay pgr peréozmedr boxyl i c
acid (2- hydra%é’ordfggentycl)41?h§tr9¥thc)>dsa&"éscribed by Siddiqui, A. U.;

25 Satyanarayana, Y.; Rao, U. M.; Siddiqui, A. H.; J Chem
Res, Synop [JRPSDC] 1995 (2), 43.



216:

4-~5-Met hyl - 2-[ (tetrahydro-furan-2-yl nmethyl)-am no] pyrimdin-4-yl)-1H pyrro
| e- 2- carbﬁ%Mhy,yggld (2hydr oxy- 1- phenyl - et hyl ) - ani de; PR/ BG - 137
PCT/ US112/ 113791 217: 4-{5-Methyl-2-[(tetrahydro-furan-2-ylnmethyl)-am noj
pyri mdin-4-yl}-1H pyrrol e-2-carboxylic acid
(2hydroxy- 1- phenyl -ethyl )-am de; 218: _g7-

N -{4-[5-(2-Hydroxy- 1- phenyl - et hyl car banoyl ) - 1H5

pyrrol - 3-yl Ja 51t B ¢ pyri m di n-2-yl } hydrazi necarboxylic acid ethyl ester;
21 9:

_4-{5-Methyl -2-[(pyridin-3-ylnmethyl)-am no] pyrimdin-4-y}~1H pyrrol e-2-carb
oxylic acid (2hydroxy-1-phenyl -ethyl)-am de; 10 220:
4- (2- Cycl opr oyl met hoxyam no- 5- et hyl - pyri m di n-4yl ) - 1H—
. C acid (2-hydgoxy-1phenyl -ethyl)-am de; 221:
4-[ 2- (I soxazoN=—Z~yl am no) - 5- net hyl - pyrhgldln 43yl]1H-
acid (2-hydroky-¥—phe thyI) e; 222:
4-[ 2- (2- Hydr oxy- yIaanﬁ met hyl pyrim din-4
arboxylic acid (2F > -n}tolyl\eﬂ%ﬂﬂb ani de; 223:
4- (5- Met hyl - 2-o-tol yl aki_nD- pyri m di n-4-yl)-1H20 pyrrol e-2- car%.lc acid
(2 hydr oxy-1-mtol yl et hyl') - am de; 224:

4- (5- Met hyl - 2- o- tl yl ani no- pyri mi di n-&-yl ) - 1Hpyr r ol e- 2- cakEkxgt226aci d
[ 1- (3-chl or o- phenyl ) - 2hydr oxy- et hyl ] - am de; 25 225:

- [ 2- (2- Hydr oxy- et hoxyam no) - 5- et hyl - pyri m di n-4yl ] - 1H pyrrol e- 2- car boxyl i
cid (2-hyrbagantlpheny|cetidyt jormdn dea) 228'0,, DMA, 100°C, 24 hrs.
2-(N _N -Di net hyl - hydrazi no) - 5- met hyl - pyri m di n4-yl]-1H pyrrol e-2-car box
¢ aci @l (2-hydroxy-130 phenyl -ethyl)-ani de; 227:
S-Methyl - 2-(2-tri flyororet iyl f@ﬁﬁwé@m@ﬂoaﬂyéégpauﬁd4:yt}altbaytbole 2-¢
rboxylic acid (2hydroxy- 1- phen ? et hyl ) -am de;

5- Met hy| -i2-Yusdrypsrtos i rSdhw@rﬁhb)alpm’e n$l@l¢vn94ay9;€}13%ral synthetic

4
c a

4-[

yli

4-[

arb

4-[

1H pyrrol e-2-carb lic, acid hydr ox henyl et h
4-[2¥Nhthy1 %?ég?:ﬁ§%1llﬁé%&% o% %%?ﬂﬁ@%y? %?%?%é% gf}g§FE§§$ro|e 2-car
box

4-{

4-y

4-(

[

4-

b

rrol e-2-carboxyli

ol e-2-carboxylic

oxylic aci Ct:(I?JWdﬂiE(ﬂe ]U,Pf':l%”')l\ik et hyhy- asirlarid8 380the pyrlmldlne
2-[1-(3-Chl oro-4-fl uoro-phenyl) - 2- hydroxyethylanlno - 5-net hyl - pyri m di n-

1}-1 pyﬁﬁmQPQRQUEE&y?T Sici F2ePy iR bx¥s 12PmERYFd e?ﬁyF?eanlde 231:

5- Met hyl -2- é”Ef“%ﬁ%ﬁiﬂéd$nwftﬂ|i &ﬁ@ﬂi%?ﬁ@ g- &8rbogyhigqacid

1-(3- quoro pheny 245 roxy-et hyl | - ant de;

[ 2- (1- Hy dremypestdtphrer op@rliaerm@t)rﬁehm hyspyef nd dbubat ytpted apinel e- 2- car
oxylic acid [1-(3chl oro-phenyl)-2-hydroxy-ethyll]-amde; 11' O 02/ (1C- | S8G
-138 PCT/ 11 Tﬁé%&ﬁ_fﬁﬁﬁﬁks 13 anhMyéragygg gués@flggnt.
4-[ 2- (2- Hydr oxy- 1- hydr Dx yares tiyé r eétitybaimeao) ; Sori Syinpynt dodi prdvyeslH pyrr
ol e-2-carboxylic acid [1-(3-chloro- phen¥ ) - 2- hydroxg et hyl]-am de; 234:
4-[ 2- (llﬁydﬁbﬁWﬁﬁWﬁﬁe$ﬁ%ﬁ®4%ﬁ1%%?eEF%% %y?O@P051tl n comprising a
pyrim din-4- PYE ﬂufé“foxyi"c €I d11-a, III-a° III-a°,
(2hydr oxy- 1%‘%0?“# et%%?ram de; e -2 °r 2
4-[ 2- (2- Hydraoxd/-dl - Mmqemtmalbthaapn@bls carrier.
met hyl -pyrimdin-4-yl]-1 rrole 2-carb lic_acid.
(2- hydr oxy- 1- pheny! - %@9 ﬁ %%6€%¥ invention relates to a
4-[2-(1- FVdM@mﬂﬁﬂfb@ ¢Eéﬁﬁiﬁ@1@ﬁ)pﬁeﬁ@ﬁhyﬁg an ERK2-mediated
pyrimdin-4-yl]-1H pyrrole-2- carboxyllc aci d
( 2hydr 0%9- ],%%ﬁﬁggefnwgqg b Jpgfleed padmprises administering to a
4-[5- Met hyl thyl | Qpr [ 1
4-yl]-1H pylﬁégelg@c%b%é%?l‘gpa%%ﬁ?%ﬂg‘%ﬂ?%ﬁéﬁf?&% p %ﬁ?/ eut ?}gm de; and

effective amount of compound of formula I’, I" I°, III-a,
III-a’, or III-a®, or a pharmaceutically acceptable
composition comprising said compound.

25 Another aspect of this invention relates to a
method of inhibiting ERK2 activity in a patient, which

method comprises administering to the patient compound of




238: 4-(2-Cyanoanino-5-nethy|-pyrinidin-4-y|)-1FprrroIe2-carboxy|ic acid
(2- hydr oxy- 1- phenyl - et hyl ) - am de. wo 02/ o~~~x~ PCT/ US02/ (13791 -139 W

claim 1. wQ fRichad of inhibiting ERK-2 activity in a pathqﬁwugﬁwgﬁlnethod
conprises admnistering to said patient a conmpound of fornmula I: 3 R Un ~NH

N~Z~1h AZ ~ GLR2 TnR1 | or a pharmaceutically acceptable derivative
t hereof, wherein: Sp is a spacer group -agswrising a 5-nenbered
het eroaromatic ring, wherein Ring A and QR2 are attached to Sp at

non- adj acente pagitd ons; pnd Mwheraim a5p a8 440 (R tiwa BB, sulshi tuents,
provided that two substitutabl'e carbon ri ng atoms in Sp are not

~simul t aneougihamnarsu t itall hya qReep tZib b dodtp s £t Bar hcomplepeinensaydsel ect ed
fromN or CH' and Q are each an independently selected linker group; Uis
sel ected f ré’rﬁ‘%ﬁ‘ -NR CO- , -NRCONR - , -NR Q02- , -O, -CONR -,

. -CO, -002-, -OC (O 'Anotl\llféxs%pectSng\Rhls NRr S22 - re Date S020; am and n
are each |ndependently sel ected fromzero or one; Rl is selected from

hydr ogen5 CUethadgeh treatNqR 9r RTIFENBINDHAN FBUTRT 3R vReeH2E#8m

(SRS TR e AT T B Ty N (™) 2

PCT/ US02/ ( 13%01i R | in sedet el ducn R trddtmefCHr) tySrhpEB) i Gal TN, -

) ntlependent 157 R TR T I & by TR seb st ST bR B oub” seFecf’i%&$ : 'ofn

C1_6 aliphatd c,rmfyd~ et ef Of Yoyl 'an@wd&&l&lmyn&c&!éﬁ@abﬁ a
heterocyclyl ring haV|ng 3-10 ring atons; each RI9 is |ndependently sel ected

fromR 1R, GWSlt@QRlompmr(gl%al)dzcompomR' , - ( CHz yR5, or -
G I iR el TR,
SOzR , NR S&%Qhodxﬁf,iﬂHibIHlﬁﬁIﬁhﬁd}é-Z;activity in a patient,
which method comprises administering to the patient a
compound of formula I‘, I", I°, III-a, III-a’, or III-a°,
15 or a pharmaceutically acceptable composition comprising
said compound.
Another aspect of this invention relates to a
method of treating or preventing a GSK-3-mediated
disease, which method comprises administering to a
20 patient in need of such treatment a therapeutically
effective amount of a compound of formula I‘, I", I°, IXI-
a, III-a’, or III-a®, or a pharmaceutically acceptable
composition comprising said compound.
One aspect of this invention relates to a
25 method of enhancing glycogen synthesis and/or lowering
blood levels of glucose in a patient in need thereof,
which method comprises administering to the patient a
therapeutically effective amount of a compound of formula
I’, I, I°, III-a, III-a’, or III-a° or a
30 pharmaceutically acceptable composition comprising said
compound. This method is especially useful for diabetic
patients. Another method relates to inhibiting the

production of hyperphosphorylated Tau protein, which is



each R6 is independently selected fromR, F, d, (CHz)yN(R )z, NR)z,
OR, SR, NRCOR, NRCON(R )z, CON ( R ) z , SR , NR SzR , COR

CN, or S%({z, 4,83 z ; each R is independently sel ected fprpshyei90en or
an optionally substit ut ed Cl 6 aliphatic group, or two R on the sane

nitrogen are taken together with the nitrogen to forma 5-8 nenbered
het erocyclyl or heteroaryl ring; RBis -gelected fromR (CHz) WOR , (CHz)
WN (R9) z, or (CHz) WBR ; and each wis independently selected fromO0-4. 2.

The method ageerdi R tl'%lcﬂﬁigm_o]r é’!flﬁfﬁigf‘éré 'ﬁr&fﬂ' £shfgpm one of the
followng: HH ~ N | H ~N"N1 SN~/ hH~N~ UNNNG

a ~o/ 1S/ UAlzheimewO =02 G438 mm/n@a:qu Ilel-hattﬂfs atq)har maceutically

' accept abl e derivative thereof. 3. The net hod Z[ﬁ' cording to m 2, wherein
sai d conpound®i&d tdmg GhehesRiq et ian &F fr $3tHnithe Jdﬂ'b ¥®nsi sting

O her e R ML R AR o A or o opt) nl Ty, substs e

menber eds aryl or hetemaxt;ﬂemar@ec(ﬂ))ofl'rﬂ:ﬂisi Sitwehtogen, relatnes €, a3-6

reber ed canb9Rgel e 200 Opll o0l Ly SDSLILuted 9oUp, a¢l cclgd (1 om 1.6
- CONH-, - SO ethb%Q@wﬁprlégg(Qdﬁfnlséafmﬂawto 6¥§{§XE%@ﬁt1a(céhﬂoﬁ§Bi S

-NR4 ( CH2 %ﬁy I( YRs (’ ) yCﬁ RS) 2, or - (

CHZ ) yCH ( ef)vr@ul(a I~’(-S )BT fI)IIR4f| IFIRa’ ROY, IFT-2°( ©Fza) ., CH ( RS

) 2 and pharmaceutically acceptable composition comprising said

10 compound.

Another aspect of this invention relates to a
method of treating or preventing a CDK-2-mediated
disease, which method comprises administering to a
patient in need of such a treatment a therapeutically

15 effective amount of a compound of formula I’, I", I°, III-
a, III-a’, or III-a°, or a pharmaceutically acceptable
composition comprising said compound.

The term "CDK-2-mediated condition" or
"disease", as used herein, means any disease or other

20 deleterious condition in which CDK-2 is known to play a
role. The term "CDK-2-mediated condition" or "disease"
also means those diseases or conditions that are
alleviated by treatment with a CDK-2 inhibitor. Such
conditions include, without limitation, cancer,

25 Alzheimer's disease, restenosis, angiogenesis,
glomerulonephritis, cytomegalovirus, HIV, herpes,
psoriasis, atherosclerosis, alopecia, and autoimmune
diseases such as rheumatoid arthritis. See Fischer, P.M.
and Lane, D.P., Current Medicinal Chemistry, 7, 1213-1245

30 (2000) ; Mani, S., Wang, C., Wu, K., Francis, R. and
Pestell, R., Exp. Opin. Invest. Drugs, 9, 1849 (2000);

Fry, D.W. and Garrett, M.D., Current Opinion in



(g) RSis an optionally substituted group selected fromCl_6 aliphatic,
phenyl , 5-6 nenbered heteroaryl, or 5-6 nenbered heterocyclyl. 4. The

met hod acgey @igagsk o claim 3, wher ei n- (a) R3 is hydrogen, pegfiRgsysby!
- CH(RB) R, ﬁgfr an optionally substituted group selected fromCl 4 al |bphat| c,

3-6 menbered heterocyclic, or a 5-6 nenbered aryl or heteroaryl ring; (b)
TRl i s hydrogen, am no, OH, 3-6 nenberead-carbocyclyl, or an optionally
substituted group selected fromCl_6 aliphatic or a 5-6 nenbered aryl or

het er oar yl Qhﬂﬂ%f%i% (?Eﬁaoé;}ne §IM% BENHF 1hvad2 d% £%+Dru§§§é?h*+
-C(OONH, or - 112/Ul~~86 142 PCT/US /0379

_-NR4(CHz)2,yNO(5F§4()20200)-(CHz)yR5,-(CHz)yCH(RS)z,or-
CHz CH( RB) CH( RS CH R5
) Tt (o) s o SRR AR I O KSR AEET i 1 6
. aliphatic, phamdd oF &rerbel(s %ﬂﬂ?ﬁMMngca ocl6- et &4l @ﬂé@a@@ycl yl.

5. The nmethod according to claim wherei n said conpound has one or nore

f eat ur esS sel"idd WG OWIOLAE T GHETE S BINg (&) RPI 1Rt et eleffom

() o 2usiq Gl g M s L A e oE

- CH (CHZOH) aCldmenpeduopt apfy | £omomu len Ipt iDhal1dy dIiIstal,t MIdcaghermd , benzyl, or

i soxazol yl roup (b) T is sel ect from opt ally substi.tuted phenyl,
methyl . et LB opGE, 3cPEPORRGRIEL CEyalo RGPt Ay GBS IR, o Nh |

NHCH3 , NHAG, nghgl(ngogalwqgmpoﬁd CHZNHCH3 ; (c) Qis -CO-, - CONH-,
-SOz-,or-SOZ (CHz)Rs,-(CHz)yCH(RS}z,or
- CHle yCH( Re ) OPEIIG( tRIMs " Lekdwedigtied Rl seaseH @ TOH ; and (e)
R5 is ( ) i sopraopyl.,._ ot ,an optiaonally bst d group
sel ect ed froedplyrtr caon%_l]ltl?n rm‘:‘{ra%hosﬁén YT i et r?#léy%gég

pi per azi n- 1-gtlated-getdutdd, dls]lchtﬁa':ﬂt&m lccyﬂdltéliﬂfterwd -y et azeerd- yl

pyridin-3-yl, pyridin-4yl, imdazol fura
1,2, 3, 4t et r ARRIFDILDRINOIF 1] ot r'é’lﬁ/otr%‘?“ﬁﬁ nT-'C§< rediatsdrikseasehenyl , or

benzyl. — VVQ 04/cklGndl atld cpéﬁﬁlﬂér?/ (a11357c91me6an Tﬂ?oé@t@f’é’ea?'&cggrgt ng to

claim5, wherein: (a) R3 is selected from hydrogen, nethyl, ethyl, propyl,
cycl oprbpyl cccyhltakm)eymhatsm@wuevme(d]mmrqﬁmm; wnt—h(@h-lzmr—l; et hyl,
-CH (CHzOH)

oot omat 1) STy e i a4 L P Vo Eee PR yadl o

sel ected f rmw@tﬁ@r}&id YL isMsdd til edupheipunded iwdased hsyxhch pa®py! ,
cycl opropyl, cyclohexyl, CHzOCH3, CHzOCH, OH, NH2, NHCH3, NHAc, NHC( 0)

NHCH3 , or GrEPRMEHRNT @9isgtion.oallengigs, rhgpnateid axPNfEtis d ) RZ |
)5 - (CHz) a)f'ﬂsl’eu'kémlg'iz )Tl'ygis(scﬁ:igtz%n & melk I ) v bés R ) CH ( RS

whe re in RBi H ;
20 dlseases has been descrlbed [Mollna et al., Nature, 357,

161 (1992)].

Another aspect of this invention relates to a
method of treating or preventing an AKT3-mediated
disease, which method comprises administering to a

25 patient in need of such a treatment a therapeutically
effective amount of a compound of formula I’, I", I°, III-
a, III-a’, or III-a° or a pharmaceutically acceptable
composition comprising said compound.

The terms “AKT3-mediated disease” or “AKT3-

30 mediated condition”, as used herein, mean any disease
state or other deleterious condition in which AKT3 is
known to play a role. The terms "“AKT3-mediated disease”

or “AKT3-mediated condition” also mean those diseases oxr



(e) RS is -CH20H, - (CH2) zOH, isopropyl, or an optionally substituted
group selected frompyrrolidin-1-yl, norpholin-4-yl, piperidin-1-yl,

pi per azi nydy oy MEL hyl [ 1, 4]d|azepan 1-yl, 4phenyl - plper%%&ﬂ%oi&%b]
pyridin-3-yl, pyrldln 4yl , i m dazol yl, furan 2-yl,

1, 2,3, 4tetrahydroisqu|noI|ne tetrahydrofuran 2- yI, cycl ohexyl, phenyl, or
benzyl. 7. The nethod according to claidgi2, wherein said conpound is of
formula Ill-a: RB~~ wNHN "NNHTmRL R2 Ill-a WO 02/ QuSBI ~

PCT/ US02/ 03 1% a ity tﬁaé’é‘aa{f@%ﬁé&?éiéfd a5y ept &bt feder Yehi ¥8 ARereof. 8.

The net hod according to claim 7, wherein sai'd conpound has one or nore
_ features seliegdtidd farom tmgfm&mﬁléismeﬁ ox aJoi3i £ sohy dingende,

carbocyclyl CH(Ra) optional ly. substitute selected from
e 2o o Are R ik b oS SE e L G SrBr ES S80S

- heteroaryl Hdalnédyo&ggﬂnéﬁéﬁﬁﬁgCHE%br&%fQ)Z:Tﬂéta§s§cf§B?§ﬁle AKT3
carbocyclyl or an optlonally substituted group selected fromCl_6

aliphatik OMiLs e niererdidseasgs rahdreemaigscribed (BIng Q- -CO etCC)z ,

-CONH-, -SOz-, H d
N (o PGy T2 P 1S DRzl ARUREY b }hg,z
(CHz) yCH (R&)uz@hkl(Rﬁ Meuz(dscMna:cs ROR20®0) }(CHz)yCH( RS) z; and (g) RS is

an optionally substituted group sel ected fron1ph %%% -6 nenbered
heteroaryl, or 5-6 nefBEEFhdRriRyIytates thel %Elllé%c%?lﬂ?ng to claim

8, wherein: o3 1 s dirrogenk C@KI@P?Y%I)"GSK—@" dEBvRyofnan optionally

substituted group selected fromCl 4 aliphatic, 3-6 nenbered het erocycl i c,
or a 5- BOWEMmﬂhﬂgxﬂ%M &ﬁmp&ﬂfnwhugh meé igpd (dmnRbes schytaohyeng Ni®4) z,

OH 3-6 1 | 1 t Ll ted
Momcr b alisiaresy srete sllntradbamsiii ol et o fetr 36 °°'°
02/ 0G-t SBG E@'E{JASOZIIJ(I]-&791 oA 4r¥<d°,Q icx aC@hanr%utl-mﬂHm -S02-,

_SO2NH- | CI:(O)NH— “C(O}ONH, or -CONINH-: ((d) R i s -NR- ( O ) YN (
R0y 5 | | PSRPYARE Compqs Eey GRIPTIAEY 9814 grompoupd o) aycH (T Re )
CH ( RS) Zamc(urft JefFhdt v vo R.i'.nhﬂ?ft -ERKECHZ ) r SEA L 4 Pé)lk 2, Lé‘]@d (9) RS

is an optionally substituted group selected from phenyl, 5-6 nenbered
het er oat§l , ARTH- emdifiered het erocyclyl.

Each of the aforementioned methods directed to
the inhibition of ERK2, Aurora-2, CDK-2, Lck, AKT3, or
GSK-3, or the treatment of a disease alleviated thereby,
is preferably carried out with a preferred compound of

20 formula I‘, I", I°, IXIXI-a, IIT-a’, or III-a®, as described
above. More preferably, each of the aforementioned
methods is carried out with a preferred compound of
formula I’, I", I°, III-a’, or III-a°, and most preferably
with a compound of formula I", I°, III-a‘’, or III-a°.

25 In order that the invention described herein
may be more fully understood, the following examples are
set forth. It should be understood that these examples
are for illustrative purposes only and are not to be
construed as limiting this invention in any manner.

30

SYNTHETIC EXAMPLES

For compounds where the HPLC Method is

designated as "A", the following method was utilized: a



10. A nethod of inhibiting ERK-2 activity in a biological sanple, which

nmet hod conpri ses contacting said sanple with a conpound of formula I: 3 R
~1n ~NH Nyo @@nekdd¢ A QR2 Trt, R~ | or a pharnmaceutical |y acegRhdhEs791
derivative thereof, wherein: Sp is a spacer group conprising a 5-nenbered
het eroaromatic ring, wherein Ring A and QR2 are attached to Sp at

non- adj acent positions; and wherein Sp -ls&s up to two R6 substituents,
provided that two substitutable carbon ring atons in Sp are not

si mul t aneou ryacﬁ tgfjt“%q:eqy N Z]O alrm 995 656.ng |On§%@gnq,%gt l )€l ected
fromN or are each an 'i ndepende nt y selected linker group; Uis
_ sel ected frcameﬁ\ll%} miReE0at -INRIOONR -and NR 402 ., -I@r edﬁﬁl’b‘dRinds CO,
-Q02-, -CC %q: -NR S02-, -SO02NR' - NR SO2NR -, or -

02/ (1 G-S8G W%%&%%@é&rﬁ% n'b%'ben‘bfé%t#‘i/”s%‘t’b%%ed

. fromzero omOngg Rﬂas! uty 1%@4%‘9&%1{@&9@ a@% r M @gens . i ﬂ-"z(R) zZ,
OR or OH Rz is selecte from- . - (CHz) yCH(RS) z, - )
yCH ( R85) GWu:1RS-» p:100N 6va84r)m20vear 8- Nliﬁu(te@-lat) 1yNI(/nR41 )anZ'l y is
0-6; R3is selected fromR, R - (CHz) yCH (R8). R CN, ( CHz zCH( Re
) CH ( RS) 224 13 - Baqinef) mathqdsRd )arml (B R 1 ize R FYNE | QDS - A

i ndependent |2k sleJ@ctC%iJn{qoralacr}h%otélozr@I & 3su(pg%] F44 grgysp S&lgcted from

Cl 6 aliphatic ~0 ary et er oar ring having ring atons, or a
het er ocycl ylhemengm haahawg:eameO'Rtl"ngeéEcnsstoea@Ie R4 tiew tiiloche ramee ntilny sel ected
fromR R - QO2R, R) z,, -SzR, -.(CHz) yRs, or - (CHz) yCH
(RS) z: eacﬁ”l%‘tl ﬁf@&&%&%i}%@ré&%ﬁ“}%‘?ﬁﬁg&%’km (CHz) yN (R)
z, N (R Z,degi’gna?z%d H¥RCR chddR CON (R) z, CON (R) z, SO02R, NR SO2R,
COR, CN, or SO2N (R) z; each R6 is |ndependently sel ect ed from R, F, Ci,
(CHz) yN(R) z, N(R) z, OR, SR, NRCOR, NRCON (R) z, CO\I(R‘) z,
SOZR , NR SOZR, COR , CN, or SOzN( Am je€ ch R is independently

sel ected from hydrogen or an opti onaﬁsy—éﬂ%s{?i tuted C1_6 aliphatic group,

or two R on the same nitrogen are takeH t@ggether with the nitrogen to form

a 5-8 nenbered heterocyclyl or heteroa 'n%; RB is selected fromR
(CHz) WOR , (CHz) WN (R4) z, or (CHz) . Chad
o]

=

2,2,2-Trichloro-1-(4-phenyl acetyl-1lE-pyrrol-2-yl)-

15 ethancne (1l): 1In a dry flask, phenylacetyl chloride (1
equivalent) was combined with 2-trichloroacetyl pyrrole
(1 equivalent) in a minimum amount of dichloromethane
(DCM) to dissolve the reactants. To the resulting
solution, at ambient temperature, was added aluminum

20 trichloride (1 equivalent). After 2 hours, the reaction
mixture was applied directly onto a silica gel column.
Gradient elution with 10% ethyl acetate to 50% ethyl
acetate in hexanes provided compound 1 in 60% yield. ‘'H
NMR (CDCl;) & 4.0 (s, 2H), 7.1-7.35 (m, 7H), 9.7 (br s,

25 NH). HPLC using method B provided R, of 4.9 minutes.
LC/MS (M+1) 330.2, (M-1) 328.1.



each wis independently selected fromO0-4. 11. The nmethod according to
claim 10, wherein Sp is selected fromone of the foll ow ng: WO

02/ U(~. 45 dked N Na b OSN / f g-147 H-NN-/ ¢

poT/ Usoar S 1 1% NNNda 10 19 1o a J@%%A'eﬁ?} cally
acceptabl e derivative thereof. 12. The nethod according to claim 11,
wherein said conpound has one or nore fesm-ures selected fromthe group
consisting of: (a) R3 is hydrogen, carbocyclyl, -CHRB)R or an optionally
substituted group selected from Cl_9gaLiBhatbc, 3-6 nenbered heterocyclic,
or a 5-6 nenbered aryl or heteroaryl‘h‘ﬁ%‘(‘b) TRl is hydrogen, am no, OH,
~ 3-6 nenbered carbocyclyl, or an optionally sHbstituted group selected from
Cl 6 aliphatic or a 5-6 nenbered aryl org aryI ring, (c) Qis -CO,
-C02-, -CONH, -S02-, -S02NH, -OC(0)NH)—-C(O°ONH, or -CONHNH; ( d ) R2
i s-NMA (CH) YyN( R4) a, - ( CH® yRs, - CHZ) yCH ( RS) 2, or
-(CH) YCH( Rg) CH( RB ) 2 ; RaZi s R R , or - ( CH2 ) yCH (
RS) 2 ; and (g) RS is an optional} tltuted group selected fromCl 6
al i phatic, phenyl, 5-6 nenbered heter or 5-6 menbered heterocyclyl.

gr glﬂic{?f PP oL B 2o 0 ﬁ%%.’if‘?) At LA 7 o

yl) -ethanone (2): In a dry flask, 3-chlorophenylacetyl

5 chloride (1 equivalent) was combined with 2-
trichloroacetyl pyrrole (1 equivalent) in a minimum
amount of dichloromethane (DCM). To the resulting
solution, at ambient temperature, was added aluminum
trichloride (1 equivalent). After 2 hours, the reaction

10 mixture was applied directly onto a silica gel column.
Gradient elution with 10% ethyl acetate to 50% ethyl
acetate in hexanes provided compound 2 . HPLC using

method A provided R, of 15 minutes

15 Example 3

H O
N

\ / CCly
@)
3
Me -
1-[5-(2,2,2-Trichloro-acetyl) -1H-pyrrol-3-yl) -propan-1-
one (3): In a dry flask, 3-proprionyl chloride (1
equivalent) was combined with 2-trichloroacetyl pyrrole
20 (1 equivalent) in a minimum amount of dichloromethane
(DCM). To the resulting solution, at ambient
temperature, was added aluminum trichloride (1
equivalent). After 2 hours, the reaction mixture was
applied directly onto a silica gel column. Gradient

25 elution with 10% ethyl acetate to 50% ethyl acetate in

hexanes provided compound 3



V1' O 02/ UCaS8G - 148 PCT/ US02/U3791 aliphatic, 3-6 nenbered heterocyclic, or
a 5-6 nenbered aryl or heteroaryl ring; (b) TnR is hydrogen, am no, OH,
3-6 menbepgflGidagcycl yl, or an optionally substituted gr @i &gheghed from
Cl_6 aliphatic or a 5-6 menber ed aryl or heteroaryl ring; (c) Qis -CO,
-C0z-, -CONH-, -SOz-, -SOzNH, -OC(ONH, -C(OONH, or -CONHNH-; ( d ) R2
i s-NR4(CHz)yN(R4)z, - (CHz-PgyR5 , - (CHz ) YCH( RS ) z , or
- (CHz ) YCH( RB) CH(Rs ) z; (f ) RAi s R R , or - ( CHz ) yCH (
R5) z; and (g) R5 is an optionally substituted group selected fromCl_6
al i phatic, phenyl, 5-6 nmenbered heteroaryl, or 5-6 nmenbered heterocyclyl.
14. The nethod according to claim 12§2<_%EEL@L& sai d conmpound has one or nore
~ features selected fromthe group consigstigg of: (a) R3 is selected from
hydrogen, nethyl, ethyl, propyl, cycleprdpyl, cyclohexyl, isopropyl, -CH
~(CHzZOH) phenyl, -CH (CHzOH) et hyl, Q) .z, - CH( CH20H) i sopropyl,

- CH( CHz OH) CHzcycl opropyl, or an opjif itut ed phenyl, benzyl, or
i soxazolyl group; (b) TnR is selectsd fyom opH onally substituted phenyl,
met hyl, ethyl, propyl, cycl opropyl ycl-ohexyl , CHZOCH3 , CHzOH , OH, NHz
, NHCH3 , NHAc , NHC ( O ) NHCH3 CH2NHCH3 ; (c) Qis -CO, -CONH,
-SQz-, or -SOZNH; (d) R 1S - CHz ) yR5 , - (CHz ) YCH( R ) 2, O
- (CHz) yCH 4 RaerdyH ddDy mlwﬁ&ami@amﬁlmdmzym&a/ OG~SBG
-149 PCT/U S(12/03791 (e) RS is -CH20H, -_ (CHz i sopropyl, or an
optional Py sifstifutded W%é?%c‘t‘%ﬁpql%ftﬁnioy? cﬁqleﬁ\fﬁlie%) MBI i n-4-yl |

di n-1- I
Bflpﬁgllyl | BI peér/am“ﬁiepei{@zﬂé?nﬁ;eg%tur ne‘fiyp%/## n-%f}?ﬁ%}nm dazo}y'lz, furan-2-yl,

1, 2, 3, 4t et r sdgydined Issos )nol AL et e24 abydrof mm-@menmy\@é@hexgpqr@hedyl or
benzyl 15. The rret hod cord to claim 14, erein: ?()H%e lS sel ect ed
from hydr ogetfid Ehﬁru ‘iﬁ%b Iwa%ﬂ:‘f%r"ﬁp oute R ohkkGEE1PRopr opy!

- CH ( CHZOH) phany lug idfd n(é%ﬂ&*)a s ek ( GH28HE dimfed . CHa0H) /s opr opy! |
-CH (CHzOH) CHzcycl opropyl, or an opti onaltly substituted phenyl, benzyl, or
i soxazolQl gibup; 1. 3AInRM-i%) sEl'ecied fromoptional ly substituted phenyl
net hyl, ethyl, propyl, cyclopropyl, cyc 1 ohexyl , CH20CH3 , CH20H , OH ,
NH2 , NHCH3 , NHAc , NHC ( O) NHCH3 , or CHzNHCH3 ; (c) Qis -CO, CC]\IH-
-S02-, or -SOZNH; (d) Rzi s - ( EkEmplgRs , - ( CH2 ) yCH( RS) a , or
- (CH2) yCH (R$) CH (RS) 2, wherein Re ig or CHzOH;, and (e) RS is

- CH20H, - (CHz) ZOH, isopropyl, or an optnonglly substitut ed group sel ected

frompyrrolidin-1-yl, morpholin-4-yl, pipgfiy 1 pi perazin-1-yl,
4-met hyl [ 1, 4] di azepan- 1-yl, 4phenyl - pi perazi QeT pyri din-3-yl,
pyridin-4yl, imdazolyl, furan-2-yl, °[\, 3,4t ahydr oi soqui nol i ne,

t et rahydr of uran-2-yl, cycl ohexyl,
PCT/ U S02/03791 16. The nethod a

phen benzyl . WO 02/ (1 G-SSG - 150

g to claim1l, wherein said
2-(3-Chlorophenyl)1l-[5- (morpholine-4-carbonyl) -1H-pyrrol-

15 3-yll-ethanone (5): To a solution of compound 2 (1
equivalent) in DMF, at ambient temperature, was added
morpholine (1.2 equivalents). After 24 hours, the
solvent was evaporated and the crude product 5 was used
without purification. FIA/MS (M+1) 333.3, (M-1) 331.2.

20 'H NMR was consistent with expected structure..

Example 6

H O
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compound is of formula Ill-a: 3 RUm~-NHN \ N~-NHTnR\ " ~""'"~1 QR2 Ill-a
or a pharmaceutically acceptable derivative thereof. 17. The net hod
accor di ngwlPyfils@sn 16, wherein said conpound has one or npg,f@abiHheS

sel ected ?ron1the group consisting of: (a) R3 is hydrogen, carbocyclyl,
-CH(R8) R, or an optionally substituted group selected from Cl_9 aliphatic,

3-6 nenbered heterocyclic, or a 5-6 nerdsg-ed aryl or heteroaryl ring; (b)

TRl is hycl~rogen, N (R4) z, OH, 3-6 nenbered carbocyclyl, or an

optional l'y Wdﬁwrgphgmtﬂyﬁ%r&mdcéfmﬁlé @éi&h@u%pflaoéoﬁ nenber ed

aryl or heteroaryl ring; (c) |I,~is - Oz-, -SOZNH-,
OC(O)NH Tyrayamiderr (£)CONFMNHE ; sqltata)orrezof csomnxmnql ml) yN ( R4 ) z,

-Z ; (C::I)Z ??4y:%,ssq%va&(e qu ]?rt %yﬁs@gléngdtigé %gu%eg%?%ptl ona?CH (/)

. substi t ut ed Prouh Slel@eimch fSroramheaytl . 5-dquerdbseds het eAf)aéyI24or 5-6
menber ed_het erocyclyl. 18. The nethod according to claim 17, wherein; WO
(12/ O1~sB6 ﬁ@ﬁ}lt%ll@%@mlffe%lw%)e‘@%a%r%fg%nth%a%%?cP?PdUCMRB) R
or an optio i LDy ed fromCl-4 aliphatic, 3-6

menber ed he?a&éoéhy ?lé&g&j& me ere aryl or heteroaryl ring; ( b)
TRl i s hydrogen , N( Rg) z, OH, 3 - 6 nenbe red carbocyclyl, or an
optionally substituted group sel ected fro ; 6 aliphatic or a 5-6 nenbered
aryl or heteroaryl ring; (c) Qis - , -CONH-, -SOz-, -SOzNH,
-OC(ONH, -C(OONH, or -CONHNH; ( el)cR2| s -NR4 (( CHz ) yN( R4) z,
-(CHz)yRs, - (CHz ) yCH( RS ) MW _ Jdor - ( CHz ) YCH( RB) CH ( RS)
z; " (f) Mis R R, or -(CHz)"CH(RSYz; Mnd_£g) RS is an optionally
substituted group selected from ph 546 @ red heteroaryl, or 5-6
menbered heterocyclyl. 19. A nethod [ g ERK-2 activity in a
patient, which nethod conprises --nis‘eMéng to said patient a conpound
sel ected fromthe group consisting
4- (2- Ami no- 5- phenyl - pyri m di n-4-y 1H—pyrroLe 2 carboxylic acid

di met hyj gm dg. - -2-

{4-] 2- A!an nodg ((33 Dclrﬂeotrhglpaﬁ(lalr%? )2- p%/lﬁnn}l’l ac?m)il)lHJb};r?%fralil }-pyrrolidin-1
-yl - et hanormarboxylic acid benzylamide (7): To a solution of

compound 4 (1 equivalent) in THF, at ambient temperature,
was added (Me,N),CHOt-Bu (3 equivalents). After 24 hours,
the solvent was evaporated and the crude product 7 was

15 used without purification. 'H NMR (CDCl;) & 4.4 (s, 2H),
4.8 (s, NH), 6.8-7.4 (m, 13H).

N-Me
Cl Me 8

20 2-(3-Chloro-phenyl)-3-dimethylamino-1-[5- (morpholine-4-
carbonyl) -1H-pyrrol-3-yl] -propencne (8): To a solution of
compound 5 (1 equivalent) in THF, at ambient temperature,
was added (Me,N),CHOt-Bu (3 equivalents). After 24 hours,

the solvent was evaporated and the crude product 8 was



{4-[ 2- Am no-5-(3-chl oro-2-fl uoro-phenyl)-pyrimdin-4yl]-1H pyrrol -2-yl}-pyr

rolidin-1-yl-nethanone; 4-(2-Am no-5-phenyl-pyrimdin-4-yl)-1H pyrrole-2

car boxyl 'C\/(}?@I(Idﬁfsz pyridin-3-yl-ethyl)-am de; PCT/US(2/03791

[ 4- (2- Ami no- 5- phenyl - pyri m di n-4-yl)-1H pyrrol -2-yl ] nor phol i n-4-yl - met hanon

e;

[ 4-(2- Am no-5-phenyl -pyrimdin-4-yl)-1H98+rol -2-yl][1,4"']bipiperidinyl-

yl - met hanone; {4-[ 2- Am no-5- (3, 4-di met hoxy- phenyl)-pyri mdin-4-yl]

1H-pyrrol - 2-yddg (BrysliopuPi PEEd e S 1-ybdc MBS N OReihod B proyided

{4-[2- Am no- 5- (3, 4- di net hoxy- phenyl ) - pyri m di n- 4=yl | 1Hpyrrol - 2-yl } - [i 4'1b

i pi peri di nylofl'1l2 metthareshe;

[4-(2-Am no-5-mtolyl-pyrimdin-4-yl}-1Hpyrrol -2-yl][1,4']bipiperidinyl-

-yl - met hanone; WO 02/ A ~SSI -152 PCT/ US02/ 03791

. {4-[2- Ami no- 5- (3-chl or o- 2- f | uor o- pheryhmppyr bm di n-4yl ] -1Hpyrrol -2-yl }-[1,

4' ] bi pi peridinyl-1"-yl-nethanone;

[4-(2- Ami no-5-mtol yl-pyrimdin-4-yl)- ﬁH—

yl) - et hanone; [4-(2-Am no-5-phenyl -Qy din-4-yl)-1H pyrrol - 2-yl]

4-(2-fluoro-phenyl)-piperazin-1-yl hamone F

4- (2- Am no- 5- phenyl - pyri m di n 4 y 1H pyrroyl ] (4- phenyl - pi perazin-1-y

) - met hanone; \ g Me
(2-Arr§no-5-pheny| pyri m din- 4 yIN)-lH-pyrroI 2- yI ]1[4-(4-fluoro-phenyl)-3,
i hydr o-2H- pyri di n-1-yl ] met hanone; III-a-74

21(2 Am no- 5- he yrimdin-4-yl)-1H pyrrol - I](4pr|d|n2yl pi peraz
n- 1-yl ) - methvaitor ”{cg’ 3 et By A iR+t Rk % i/ ®Y#1 i di n-4-yl ]
H-

pyrrol - 2-d s ol d dr - 3"4‘@%@ -benzylamide III -a-74):
[ 2- Ami no- 5- ( 3, 4-di et hoxy- phenyl ) - pyri m di n- 4- yI]-l pyrrol e-2-carboxylic
id (2-pyrisdiap 3I.y|’]:qagtah)qglxamqj'e of compound 6 (1 equivalent) in

o G (R ah M ek e B o YL ROBRAL T Y ot e

(2-pyridin- (éqdlﬂ&tll’aﬁt)s am defter 24 hours the solvent was evaporated

4-[ 2- Am no- 3-chl oro- enI rimdin-4 1H rrol e-2-carboxylic acid
(2[pyr| di n- gl( ehy:f:r.juc%n Y cpty was utlllZEA w1tk?gut purlflcatlog

{4-]2- Ami noEQe(;ﬁ-zchIquca nhenw DorPys# Nl Nsipyddnd HRYFR&d - e -dé- (2-fluoro

- phenyl ) - pi per azi n-1-yl ] net hanone;
{4-]2- Ami no%-hhﬂbr&ﬁ@h@ﬂaﬂryt— pyan rethanal ylgt 1&4’@@/1&@ -eypgrdtuphenyl -

I 5- m d 4-yl 1H
vt ol 52! 1 R OB R 52 B A w2 e i M :n%éﬂano%e]
{4-] 2- Ani n0ﬁﬂ@r@|m&dﬁ1w|ﬁe‘m}t M difcd yid -Hdpys | th&-ydivdise 4- di hydro
- 1H i soqui nol i n-2-yl) - met hanone;

{ 4- [ 2- Ani no ¥ SVEARVrH-Sheaid )tb;?yrqrrﬁdﬁ npmcmt myrified by
| - 2- |
?ZrE(ZJ Ani %o gfeéfqy%qoqlr}g%% u@r'reg’e;r:) enﬁkj py’rl Wd g%I;]4)Ii}llee]u\] np}”rartorlz yﬁ} nor

phol i n-4-y| mieitaxOne&o afford the desired compound III-a-74. HPLC

|{ge£|2df\m- Qoﬂs)l(n,?éecm Qr o- phepr}ryolv)ldoydrlRT dlfn749ylm]lnI1IEI%>érrol ZNP\’/[I }wgg hydr oxy- p

{4- [ 2- Ami N0e3m(s3 o ?Qﬁ)eo‘%yéd rEt‘.iJJI:t‘bryé] Bia/Ms obs. M+l /M-

pyrrol-2-yl}- [14]b|p|per| -yl - met hanone;

4-(2- Am no- B-.phenyl - pyri m di n-4-yl)-1H pyrrol e- 2carboxylic acid

benzyl - net hyl - am de;

[ 4- (2- Am no- 5- phenyl - pyri m di n-4-yl)-1H pyrrol - 2-yl ][ 4- (4- met hoxy- phenyl)-p

i perazin-1-yl]-methanone; Example 10

. [4-(2- Ami no- 5- phenyl - pyri m di n-4-yl) - 1H-pyrro| 2-yl]

(2- hydr oxymet hyl - pi peri di n- 1-yl ) net handte; @

[ 4- (2- Am no- 5- phenyl -pyrimdin-4-yl)-1

| i n-2-yl)-met hanone; WO 02/Ai~:i8l \
[ 2- Am no- 5- (3, 4- di net hoxy- phenyl) “NRY i mdin-4-yl]-1Hpyrrol e-2-carboxylic

cid benzyl - net hyl - am de;

4-[ 2- Ami no- 5- (3 4- di met hoxy- phegny \

uor o- phenyl ) - 3, 6-di hydr o- 2Hpyri di n

yrrol -2-yl](4-hydroxy-piperidin-1

[
[
I
[4
6
[
i
1
4-
a
[
n

[-2y11(3,4-di hydro-1Hisoquin

n-4-yl]1Hpyrrol -2-yl}-[4-(4-f

o]
4-
a
{
I -yl]-me é]anone

25 I1I-a-72



{4-[ 2- Am no- 5- ( 3, 4-di et hoxy- phenyl ) -pyrimdin-4-yl]1H pyrrol -2-yl}-(3, 4-di
hydr o- 1FLisoquinoIin 2-yl ) met hanone;

4- (2- AM NQroansiRL Y! - pyrimi di n-4-yl) - 1H pyrrol e- 2car boxy! ipgyaihgos791

benzyl - nethy -am de; [4-(2-Amino-5-mtolyl-pyrimdin-4-yl)-1Hpyrrol-2-yl]
(4- phenyl - pi perazi n-1-yl ) - met hanone;

[4-(2-Am no-5-mtol yl -pyrimdin-4-yl)-4pyrrol-2-yl](4-methyl-[1, 4] di azepa
n- 1-yl ) - met hanone;

[ 4- (2- Ami no-(3 Sl J (g ) mfhﬁﬂ&(éL T i hyydr o- 1H-|soqu
nol i n-2-yl)- rren[‘t?anonéfdlzlg [(rzg %r}r?no c?l%egﬁtth) zg%ﬂphen%/ 1?lgn di n- 4 yl]-1H
_pyrrole-2 CEWBBWW127%%ﬁ1NQRnhgﬂlnnﬂ+xﬂ-mﬁﬁhﬂnone III a 72): To

{4- 2- Ami no- %1%1}:) c%?(#)-cohenc}/lr)d RyT medédllxﬁaféxlt_)lkﬂwe&agof! };d 4- met hyl -[ 1

, 4] di azepan-

‘ 4- [ 2- Ami nO- Zm(b3-edid Aenplerd diffed- pRaNYddadyy rqua i dirfy | |3 lebpiva Deee 2) car boxy
lic acid benzyl -net hyl -am de;

{4-[ 2- Anb no-8q MH&%leé}gxm)vﬁm%hﬁ%ﬁeﬁ y3q -mgflux. After 12
| - 2-yl
?ZrE(ZJ Ami %o]-hé}% oro u%&ogspﬁée\p%%%%%r%% ﬁ%}ﬁ]ﬂﬁf p@lfcr)% 2-yl}-(4-

phenyl - pi perp@ﬁ:'ﬂ'fﬂed/'k)y eﬁmry HPLC (reverse phase; 10—90% MeCN
[4-(2-Amino-5-mtolyl-p Hrndln 4-yl) - pyrrol -2-yl]

[ 4- (2-f| uor TPA&ERAY - pi pariarites)- yiq a@ﬁ: oﬁffée, desired compound III-

[ 47 (2 At 10 Ol Y[ Moo I 1 Hel2W s 3 Py igoper 1 1 -1
-y met hanone

[4-(2- An@nod'mﬁnﬂsﬂe;ﬂt pyardmedipecdtad )sththqurel - 2234 [N2-G¢ds netoXy - phenyl ) -
pi perazin- J_%é] nethanone
[4-(2-Am no pynrﬁdU%4-W)-1H¢wrrm-2-W]
[4-(4-fl uoro- phenyl) 3, 6-di hydro- 2H pyri di n- 1-yl ] met hanone;
{4-[ 2- Am no- 5- ( 3- chl or o- 2-f | uor o- phenyl ) - pyrlnldln 4yl ] -i Hpyrrol -2-yl }-[ 4-
(2-f1 uor o- phenyl) - pi perazi n- 1-yl | netBxammle 11

{4-[ 2- Am no-5- (3-chl oro-2-fl uoro- phenél) pyri mdin-4yl]-1H pyrrol -2-yl}-[4-
(4- met hoxy- phenyl) - pi perazi n- 1yl | - net ha onqﬂh

{4-[ 2- Am no- 5- (3-chl or o-2-fl uor o- ph p imdin-4yl]-1H pyrrol -2-yl }-(4-
met hyl -[ 1, 4] di azepan- 1-yl ) net hanon H NH,

1-(4-{4-[2 Am no-5-(3-chloro-2-flu Zphenyl ) pyri m di n- 4- yI] 1H pyrrol e-2-c

ar bonyl -1- th -15 (12/ 03791
(4-[ 2- A no- -Qzédgﬁ&§¥92§i {g} gﬁﬁﬁﬁhy§%h r|QH?ﬁ*9 gi rol -2-yl}-(3,
4-di hydr o- 1|’£LHe?§HL Rt idy12-4) Jhanon@imol) and bis- Boc uanldlne—

{4-[2- Ami no-5 gtﬁﬁ%B phenyf?g%yrlnldfﬁ34 Y?]-lki rrol % yl (3 hydroxy p

i peri di n-1-yiM) -rﬁgrtnrﬁg{lfﬁj}fe (0.9g, 2.3 mmol) were comblned in methy

Ej I(Tgt ﬁg} nof%zll]%}qazepan-w)i%% S\f%an(]'#e@yééﬂfgd yét]‘ ambient

(4- ~4- [ 2- Arampe e & el -aieretdunty.- pleowd )etpyon i thdyt¢adti pyrwase- 2- car bo
et hanone;

i' g oty i 2 e T ARy T T - S VS A0 R FEBYY - (4- et
4
3-

1-
n
f
-[ 1, 4] di a%@ﬁ%’h‘tje,ymam&m%}? 2M sodium bisulfite, brine then

[ (2- Am no- 5- phenyl - pyri mdin-4-yl)-1H pyrrol - 2-yl] ,

( 3- hydr oxy- @rp\@(q d?\fﬁrl)w%mmeﬁh&ﬁgﬁgd and concentrated in vacuo.

4- [ 2- Am no- (3 i Y, oxylic acid

T py;}%d;bn@z A g[ig%am%v i el s A d - IOV LOL €3 GREROXY

C4- (2- Am no{E:]Mdmi:;dnq)y(ranm Jdiandd- s,d:’)rﬁémﬂm/tr rodo- tydapr 4 2ahe dumxyl et hyl ) - p
i peridin-1-yl]-methanone;

{ 4- [ 2- P8P noISRERLSFGMN 2139 (G IsHehy (98 gk i 1 RffQrd the title

yl]- 1H—pyrrq @?adﬁd[z {2- hydr oxy- et hyl ) - pi peri di n-1-yl ] met hanone;

4-[ 2- Ami no- chl oro-2-fl uoro-phenyl)-pyrimdin-4yl]-1H pyrrol e-2-carboxy
.lic acid (2 hydroxy-l-nethyl-2pheny|-ethyl)-nethyl-anide;

~4-[ 2- Am no- 5- (3-chl oro- 2-fl uoro- phenyl ) - pyri m di n-4yl ]-1H pyrrol -2-yl }-(4-
pyri di n-2-yl - pi perazi n- 1-yl ) met hanone;

[ 4- (2- Am no- 5- phenyl - pyri m di n-4-yl)-1H pyrrol - 2-yl ] (4- hydr oxy- pi peri di n- 1-
yl ) - met hanone; {4-[2- Am no-5- (3, 4-di net hoxy- phenyl )-pyrimdi n-4-yl]

1H pyrrol -2-yl }-(4-hydroxy-pi peridi n-1-yl)-met hanone;

(4-[2- Ami no-5-(3-chl oro-2-fl uoro-phenyl)-pyrimdin-4yl]-1H pyrrol -2-yl}-(4-
hydr oxy- pi peri di n- 1-yl ) - net hanone;

{4-] 2- Am no- 5- (3, 4- di net hoxy- phenyl ) -pyrimdin-4-yl]1H pyrrol -2-yl }-{4-pyri
di n- 2-yl - pi perazi n-1-yl ) met hanone;

{4- 2- Am no- 5- (3-chl oro-phenyl ) -pyrimdin-4-yl]-1Hpyrrol -2-yl}-[4-(2-hydrox
y-et hyl ) - pi perazi n- 1-yl ] met hanone;

A1y~ N T I 1 L L



1H pyrrol -2-yl }-[4-(2-fl uoro-phenyl)-pi perazi n-1-yl ] met hanone;

[ 4- (2- Am no- 5-phenyl - pyri mdin-4-yl)-1H pyrrol -2-yl ] pyrrolidin-1-yl-nmethano
ne, WO 02/064586 PCT/US02/03791

{4-[ 2- Am no-5- (3-chl oro- phenyl ) - pyri m di n-4-yl ] -1Hpyrrol - 2-yl } - nor phol i n- 4-
yl - met hanone; WO 02/ 06~s8C -155 PCT/ U S( 12/ 03791

4-(2- Am no-5-net hyl - pyri mdin-4-yl)-1H {8+ o0l e- 2car boxylic acid

benzyl am de; 4-(2-Am no-5-met hyl -pyrim din-4-yl)-1H pyrrol e-2carboxylic

acid 3,4-difluoro-benzyl am de; Example 12

4- (2- Ani no- 5- met hyl - pyri i di n- 4-yl ) ~THFPyTTOre- 2 carboxyljic acid
~ (2-hydroxy- 1- phenyl - et hyl ) -am de; OH

4- (2- Ami no- 5- et hyl +pyrd mdl o 4-yl)-1H pyrrol e- ZCarbo I' acid

4-fl uoro-benzyl am
. 4-(2- Am no- 5- net hyl

acid
& pyrrole-2

3-chl oro- benzyl a e; o- - rre h rimdin
carboxylic acid thox nzyI am de;
4- (2- Ami no- 5- et hyl - Byl m di n-4-yl ) - 1H pyrrol e-2car boxyI i C

3-chl oro-4-f 1 uor o- énzyl ami de; o
4-(2- Am no-5-net hyl - pyri mdi n-4-yl)-1H pyrrol e- 2car boxyli c &ci

(tetrahydro-furan-2-yl net hyl)-am de; OH
4- (2- Ami no-5- et hyl - pyrimdin-4-yl)-1H pyrrol e-2 carppxyhig¢sgcid
(tetrahydro-furan-2-yl nmet hyl)-am de;

4- (2- Ami no- B&Trbi-h% -Iﬁyd:rcmdfh- ﬂ5y+phim¥byetb?balﬂmboﬁymﬂéhuérd

NH /OH )}
yrle n4o-y|lill yr r ofe="2car X
y-

3- hyd
gf (2yA;nO§ig n'e:'tnh 4”%;%%1‘ di - 4939*’5‘0{?—1- r?rlfo’qé%%r b%?(ﬁil ézac}’%m"y'
(3- hydr oxy- Irptepheripbye §hyl) denide (III -a-155): 4-(3-

4-(2,5-Di am no-pyrimdin-4-yl)-1H pyrro] e-2- carboxyllc aC|d
3-chl or o- 4- frpwglmW h@d@ethyl acryloyl) -1H-pyrrole-2-carboxylic

4- (2- Am no- 5 h [ I oxyl
a f:m Am ne- fﬁ%o %ﬁ?&fm&y 1 Ry f- il dg i AL dQ! e126akgoxyl b6 RRbY)
4-(5- Acet yl ammo:cﬁnmecrb ‘pytrln il el 8) 4plyény ¢l pyinol egenidorgPHEladld6
3-chl org-4-f| uoro- benzyl ani de; . _

4-[ 2- Anﬁﬂo 59933 @?yﬁ%}%)C%W?ﬂ?ﬁ? n{ Y17 H B Bl e- 2- carboxyl i ¢ aci d
3-chl oro-4- fdi—tﬂi&‘r}bﬁ‘dé’daﬂﬁi&@ (2mL) The resulting suspension was

4- ( 2- Am no- 5- hydr oxy rimdin-4-yl)-1H pyrrol e-2carboxylic acid
3- E;hl or o- 4- fl}q%-'rqﬁ b@’,\fgy atyl 0° C Ff))ér 24 hours. he crude

4- (2 Ami no- Sydied iyl arg r@imie@m&mdé@ﬁﬁyéaééwwrwgshgacaaeﬁxyl ic acid

3-chl oro-4-f1l uoro-

4- ( 2- Ami no- ESaWab@dwmamoapyrhnmrm,ndrl)ﬂ@ -oltep WIS @d:a@@mgmma%@dd
3- chIorgP4 fluoro-benz

Y,
4- [ 2- CytPoheXy| G Ho- 5- %%rjrg%%?/?l?ﬁe?bﬂo?r%@ BRRGi (SR PP 1HEBYPBI &- 2- car box
lic acid 3-&hhofor 4 lepsobenay! 2 dlenm x 100 mm, eluent = 0 1%TFA
2- Acet yl am no- 5- ( 3- met hyl - ur ei do) - pyri m di n-4-yl ] 1H pyrrol e- 2- car boxylic
cid 3-chl orMEQN/szm)rgntmiuquhtam fiel lowed by preparatlve TLC (silica,

;:_ <(153Hgﬁlr8;% 'ef hane% 2 %gifnoaggr Ic@m%'o{]mé ;ﬂ[ )y %Ise a2 pcalr boxylic
2- Am no- SydTEIhanasiid oy o pyg) M diPEE-Mé it hddipy | rpagﬂ Zreaihoxydd ¢ Nei d

y

4-

a

4- -

aci

4-

3-chl oro-4-fl uoro-benzyl am de;

2- (- Areho. 5cwosaﬁmévhwfb>yr.m.h #1y1) : 19 DR GRS oW TR aci d
3,4-difl uor osé)}]qwdlaén ~~1" 0O 02/ 0058(, -156 PCT/ US02/ 03791
4

3
4-
aci
4

y
4-

a

, 4-di fl uoro- benzyl am de;
2- Ami no- 5- (3, 5-di chl oro- phenyl) - pyri m di n-4-yl ] - 1Hpyrr ol e- 2- car boxylic
d (pyridin-4-ylnmethyl)-am de;
5-(3, 5- D chl or o- phenyl ) - 2- phenyl am no- pyri m di n-4
| ]-1H pyrrol e-2-carboxylic acid 3-trifluoromethyl benzyl am de;

2- Am no- 5- (3, 5-di chl oro-phenyl ) -pyrimdin-4-yl]-1Hpyrrol e-2- carboxylic
cid (2-hydroxy-1-phenyl -ethyl)am de;

c

[
[
(
(
- (2- Cycl ohexyl am no- 5- rret hyl - pyri m di n-4-yl)-1Hpyrrol e-2-carboxylic acid
[
[
[



AL A< b D DO M

-[ 2- Am no- 5- (3, 5-di chl oro- phenyl ) -pyri m di n-4-yl]-1Hpyrrol e-2-carboxylic
cid (benzo[ 1, 3] di oxol -5-yl net hyl ) am de;

- [ 2- Ami n@rdgdadsfas di chl or o- phenyl ) - pyri m di n-4-yl ] - 1Hpyr r QJcgngnsaiBpxylic
cid (2-dimethylam no-2-pyridin-3yl-ethyl)-am de;

-[ 2- Am no- 5- (3, 5-di chl oro- phenyl ) -pyri m din-4-yl]-1Hpyrrol e-2-carboxylic
ci d 4-net hanesul f onyl - benzyl am de; -99-

-[5-(3, 5-Di chl oro- phenyl ) - 2- phenyl am no- pyri m di n-4

| ]-1H pyrrol e-2-carboxylic acid (bqiqagé}[[@!@]ld_:j oxol - 5yl net hyl ) - am de;

-[5-(3, 5-Di chl or o- phenyl ) - 2- phenyl ammno-pyri m di n-4yl ] -1H pyrrol e- 2-car box
lic acid (2-norpholin-4-yl-2pyridi n/3-yl-ethyl)-am de;

-[ 2- Am no-5-(3-fluoro-5-trifluorénét hyl - phenyl ) pyrim din-4-yl]-1H pyrrol e-

2-carboxylic acid (2-hydroxyl-phe - et hyl)-am de;

4- (2- Ami no- 5- propyl - pyri m di n-4-y| ) -ijLH pyrr ol e- 2car boxyl.ic acid
" (2-pyridin-3-yl-ethyl)-anide; 5
4- (2- Ami no-5-net hyl - pyri m di n-4-yl Mel rrole-2 carboxylic acid
(2-pyridin-3-yl-ethyl)-am de; NH

4- (5- Met hyl - 2- met hyl ani no- pyri m di n- 4-y¢) - ] @ ol e- 2car boxylic acid
(2-pyridin-3-yl-ethyl)-am de; :

4- (2-Met hyl ani no- pyri m di n-4-yl)-1H pyrrol 8&*2carboxylic acid
(2-pyridin-3-yl-ethyl)-am de; III-a-162

4- (2-Ethyl am no-5-net hyl -pyrimdin-4-yl)-1H pyrrol e-2 carboxylic acid
(2- di net hyl & Fo-ChaproRy kpmino-5-méthyl -pyrimidin-4-yl) -1H-

g; ¢ g-y Vet BY! VI ARSI I8 Udid M QL] Lo PSR ORYY] Lengt) ¢
4- (5- Met hy| -a@niglee nfll T anA-§R)r i A -di -Dima HhyllHnpins - -enéciay boxgtytonk) d

( 3- phenyl - pr | ) -am de; . .

4 (5. Bt byl SRR A SRR 1R A1 - BepyPione i RIS BEky R TRV R o

(napht hal en-ghridemeting mAM@deio mmol) was combined with cyclopropyl

4- (2- Et hyl am no- 5- net hyl - pyri m di n-4-yl)-1H pyrrol e- 2carboxylic acid

cycl opr opy| &vede:ding A hif Gmco-3yd iRRth R4y |garenate ofl B2D-wat bbxyl i c
acid 2-f{pifl X - vl am de; - -

3 (5- Mot byl LRI AR ARENonp) ;) The sesuleing sugpsnsion. i g

(2- hydr oxy- Washéradtest fayld -smiidesd atVI1 00°Q2£ 6kl 24SBOursl57 THET/ddS(@E2/ 113791
(2 by Ao St <P A A R LS AR bop L g, et

4- (2- Et hyl aafentd NNt - ¥hi- bitipy! I ak8ed- Cakkexyyise4atinén

(4- met hyl - cycl ohexyl ) - am de; o . _

4- ( 5- Et hyl - ZPKERHERRat -3y rvaqul -n- Ay dfigapian de-rerapokxive cThEi d

i sopropytam de; ; . . —a-

4-(5- I\/bp%/ yl -((Zl'aplhlecr?yl aiLrﬁlnéE-t&ﬁci ’rﬁed?arﬁeﬁ)ylif-fﬁidfydr rIo Ie-a2c1asr%o§<”§'/l?c aci d

(2- am no- et lydl)l-camisaa;i A-(72-8Amigio- BALATMEthel H ) -RiH4ppror aliendesar boxyl i c
aci d benzyl - I /arp de; 1 ,

4- ( 2- Ami no- g7 MR @/ 4418 2 HM 01382 aMiddyit i & NMRg consistent

(2- hydr oxy- l-inet Rydrpirenyl - et hyl ) - met hyl - am de;

1-{4-[4-(2-Et hyl am no-5-net hyl -pyri m di n-4-yl)-1H

pyrrol e-2-carbonyl ] - pi perazi n-1-yl) - et hanone;

4-(2- Et@?{l am no- 5- net hyl - pyri m di n-%—x)éLr)p-lanlgyrrol e- 2car boxylic acid

(3- phenyl - propyl ) -am de;

4-(2- Ami no-5-ethyl -pyrimdin-4-yl)-1H pgyrra e-2carboxylic acid

[ 2- (6- met hoxy- 1Hi ndol - 3-yl ) - et hyl ] am 8,
4- (5- Met hyl - 2- phenyl ami no- pyri m di n- 4-
(2- phenoxy- et hyl ) -am de; 0
4- (5- Met hyl - 2- phenyl am no- pyri m di n-4yyl)-1H pyrrol e-2 carboxylic acid
~(1-net hyl - 3- phenyl - propyl ) - am de;

4- (5- Met hyl - 2- met hyl am no- pyri m di n-
(1H benzoi m dazol - 2-yl met hyl ) - am de;
4- (5- Met hy| 32Meghiopyadi-rIG-—dyri2mi2ditrichliorotageoynlol -d-B-ertoodA 3 w et d

(1- hydroxynethyl - 3-net hyl Lhutyl ) -~am.de; .

47 (57 Nt nyl EESBRBNH ZRSo 20y P AOGOTART) IOF. PSR P EP S BN TEO L o
[ 1- hydr oxynet hyl - 2- (1Hi m dazol -4-yl )et hyl ] -am de;

4- (2- Ami no- 5- net hyl - pyri m di n-4-yl)-1H pyrrol e-2carboxylic acid
(tetrahydro-furan-2-yl net hyl)-am de;

4-12-(2-Di et hyl am no- et hyl am no) - 5- met hyl - pyri m di n-4

yl']-1H pyrrol e-2-carboxylic acid 3, 4-difluorobenzyl am de;

-18BCpyrrol e- 2carboxylic acid

oMk) - 1H pyrrol e- 2car boxylic acid

4-[5- Met hyl - 2- (2- pi peri di n-1- yl - qui nazol i n-4-yl am no) pyri m di n- 4-vyl ] -1H-pyr

o o ~



4-
1-

5- Met hyl - 2- phenyl am no- pyri m di n-4-yl)-1H pyrrol e- 2car boxylic acid
(3-chl oro-4-fl uoro-phenyl)-2-hydroxyet hyl ] -am de;
2- (3- HydhhRe nyl am no) - 5- met hyl - pyri m di n-4-yl | 1H pypqh@ngosef boxylic
cid (2- h%/’vgﬂoz&(/%?phenyl et hyl ) am de;
2- ( 3- Met hoxy- phenyl am no) - 5- et hyl - pyri m di n-4-yl ] 1H pyrrol e- 2- car boxyl i
cid (2-hydroxy-1-phenyl -ethyl)am der100V1l O (I2/(1(>~~8fi -158 PCT/ U
U2/ (13791
2- (3- Hydr@xyr ABA0) -O-dRY hy32 Mhd 1Y - de v ldhoYERDbLide Casboxyl i
o
2-
I

[
4-
a
4-
c
S
4-
o d (2- hydroxy- -phenyl -'et hyl )an de;
4-

0

4

[
d h
- 5I- I(\:/Ietaﬁ;/l e%lzu( A?y%trﬁq;%rmy%o m@rﬂd’lﬁift&%’ o%afr‘]mf/lrri’llnlil tr c ]](3r_LJI—<I:-1 py|( r b? e- 2- car boxy

. lic acid (2-<ydrederde phenmdst hzyj Jmadl deyas added 1n small portions.
4-[2-(3- Benzyl oxy henyl am no) - 5-net hyl - pyri m di n-4yl ] - 1H pyrrol e- 2- car boxy
lic acid® (2_ - _kmm| e‘%hﬁllgmﬁﬁ detxture was ¢hromatographed on

4-[2-(4- Hyd(él qé( [gggpyéopa/ffg}@h@ ¢vylsdHeRyrrol e-2-carbo
xylic acid - y- 1 p en
4- (5-Cycl ohé@MecBa]pﬂérwﬁtammﬂWI m'di MR ydonstilhyemntolve-th carthmguie. aci d
(2- hydroxy-1- phenyl - et hyl ) am de;
4- (5- Cycl opropyl - 2- phenyl am no- pyri m di n- 4 ylg 1Hpyrrol e- 2-carboxylic acid
( 2- hydr oxy- 1- phenyl - et hyl ) ani de; Example
4- (5- Met hyl - 2- phenyl am no-pyrimdin-4-yl)-1
[ 1- (3-fl uoro-4-nethyl-phenyl)-2- hydroxyet hy,
4- (5- Met hyl - 2- phenyl am no- pyri m di n-lﬁ-:yl

2- hydroxy-1-(3-trifluoronethyl-phe

[
i
[
a
2
[
a
[ 2- (Benzo[ML:)3]veh or@sid yﬂaﬂﬁmx}@mi@/@}lbwmh@m@ﬁ 44119 1H pyrrol e-2-carb
Xy
[
ic
[
C
[
|

rrol e-2carboxylic acid
m de;
rrol e-2car boxylic aC|d
-am de;

2- ( 3- Fl uor o- phenyl am no) - 5- net hyl
d [1-(3-fluoro-4-nethyl phenyl
2- ( 3- Fl uor o- phenyl am no) - 5- net hy) - pyri m di n-4-yl ] 1H pyrrol e- 2- car boxylic
d (2-hydroxy-1-(3trifluoronethyk-phenyl)-ethyl]-am de;

c

[

[

[

ci

[5-Meidyl - 2- (3-trifluoronethyl-phemgl am no) pyrimdin-4-yl]-1H pyrrole-2-c
b

(

[
4-
a
4-
a
4-
I d d h
o (> Fengy! Ba (o ORI P B A IR E8L 2 - camborrgc seid (27
:
(
0
a
c
c
(

2- hydr oxy-hypfmw-ﬂryﬂépmmethyl) -amide: To a solution of 3-
2-(3,4-D met hyl - phen Iamné) met hyl - pyrim din-4
1H pyrr &%@’@éﬂo‘o tFKQCW%X%thSI‘IEhWeEWIT?l ani ¥ed -

[

yl']-

. I:Z (4- Benzyl e5hd am Itgi%y er@trﬁ%lpyiﬁ i, i fsAyt 15 &+ Py QL §; 2- car boxy
(

I acid (2- hy roxy 1- pheny
: 2- 1 sbpr omdqilmdlot@ mhwamwddﬂdil hS)4- ¥4) =niMpyyt apby@irat békyRic acid
2- hydr ox th 458f > 159 PCT/ 12/ U3791
[5yI\/I9t h;l glel ny)%'mr% ejt%nﬂ“& noﬁnéyrl?nﬁesulzlgﬁﬁlgl pyr]r'sél e-2-carb
xylic acid s(tzi]m@gt[omyr 13 phefy | £ hydom amrﬁil@erature The solvent was
[ 2- (2- Hydr oxy- 1- qﬁhencg< et hyl am no) - 5- net hyl pyri m di n- 4- yI]-lI—I—pyrroI e-2-c
rb %) 1€ ‘?%éq‘ﬁﬂ
[
a
[
r
(

xylic aé-"IGﬂ“C(\Qe -REPSFYrQmYe; the residué purified

m de;

0
St o} §- 2- car boxyl
ci ¢ KR ARty B I s YT o ¥4 ] &+ e Ok - xyl
- [ 5- Mez 0yl FEfoked r5 £3 @r@ﬁrmnmx%tpmm:mpwmm pys i @i dhhtd-gplidH pyrrol e- 2-

a

2
2
. Eogloioﬁt 3&&% EI% %%é?%'zljp‘ pi}rl m“HI ff)yl )%'Wp Al 62 & bol¥i e aci d
[ 2-

d (2-hy

ydr oxy- Bagheny| ety )‘HamMe consistent with structure.

4-
4-
4-
4
4
4
4-
4- (Cycl opropyl net hyl - am no) - 5- net hyl - pyrimdi n-4



yl]-1H pyrrol e-2-carboxylic acid (2-hydroxy-1-phenyl ethyl)-am de;

4- (5- Met hoxynet hyl - 2- phenyl am no- pyri m di n-4-yl)-1Hpyrrol e-2-carboxylic

aci d (2- hygy diYashs Phenyl - et hyl ) am de; PCT/US02/03791

4- (2- Ami no- 5- met hoxymet hyl - pyri m di n-4-yl)-1H pyrrol e2-carboxylic acid

(2- hydroxy- 1- phenyl - et hyl ) - am de;

4- (2- Cycl opr opyl am no-5-net hyl - pyri m dine#-yl)-1H pyrrol e-2-carboxylic acid
(2- hydroxy-1- phenyl - et hyl ) am de;

4- (5- Met hyl - 2- propyl ani no- pyri mi di n-Eé}{ayT{E)lellj-doyrrol e- 2car boxylic acid

(2- hydroxy- 1- phenyl - et hyl ) - am de;
4-[2-(2- Hydr oxy- 1- phenyl - et hyl am no) - 5- met hy
" pyrimdin-4-yl]-1H pyrrol e- 2- car boxyl ||q ach
(2- hydroxyl-phenyl - et hyl ) - am de;
_4-(2-Am no-pyrimdin-4-yl)- 1H—pyrro|
(2- hydr oxy- 1- net hyl - 2- phenyl - et hyl
4-(2- Ami no-pyri mdin-4-yl)-1H pyrr
(2- hydr oxy- 1- net hyl - 2- phenyl - et hyl ) -
4- (2- Ami no-pyrim di n-4-yl)-1H pYePore- 27Nc§ﬁeboxyl ic acid

(2- hydr oxy- 2- phenyl et hyl) - met hyl - ami dée

4- (2-Ethyl anj ngy T4 rﬂcmzi &aﬁ&)méétwfaﬁﬁafﬂ bppyiby£raedd
(2- hydr oxy- 1- net hyJI heny]l et hyl ) am

4- ( 2- Et hyl ara-ﬂm:fbcnat]km -gyird nd 2 iy dieapty ~ 1+ Py rplodny Poatr fokly+ aide i d
(2- hydr oxy- 1- net henyl -et am de; . .

92 (57 Bt ol i S R T A S e by i bR by AT alf a
(2- hydroxy- a‘ryﬁﬂ%%} -t )l Jp hyl) -amide was treated with an
4-(2- Ami no-pyrim %)I ) %&’gﬁ% e-2-carboxylic acid

(2- hydr oxy- PJWE%WIOQ ﬁmféiﬁﬂecét 'ty | jegaaHy | i ER;at room temperature

?Z(ﬁygﬁ 2¥;a1 cﬁ:oxy hyI - gr;ﬂ'hgln et%&?‘séd;m%é %&W&%%‘Iﬁ%t?4agg 160

PCT/ 115112/ G¥Ailkced pressure and the concentrate was used dlrectly in

4-(2- EthIamnoSrret | - pyrim di ‘?é -1 prrole2arbq acid
(2- hydr bRy~ Ty YOSy it R -i‘%‘rféd"‘ﬁé& ;{?:ﬁ e
4- (2- Et hyl amdy6- met hyl - pyri m di n-4-yl)-1H pyrrol e- 2car boxylic acid

(3- hydr oxy- 1- phenyl - propyl ) - am de;
4- (2- Et hyl am no- 5-net hyl -'‘pyri m di n-4-yl)-1H pyrrol e-2 carboxylic acid

( 3- hydr oxy- 1- phenyl - propyl ) - am de; Examale 17

4-[2-(1-Hydroxynet hyl - cycl opr opyl aMﬁﬁ%ﬁJ‘Ln‘e]l—hyl pyrimdin-4-yl]-1H pyrrol e-
2-carboxylic acid (2-hydroxyl-phenyl - ) - am de;

4-[2-(2-Hydroxy- et hyl am no) - 5- et hyl - p@ﬂ di n-4-yl ] 1H pyrrol e- 2-car boxylic
acid (2-hydroxy-1-phenyl-ethyl)"'am §;

4-12-(2-Hydroxy-1-nmet hyl - et hyl am nay=5¢ net hyl pyri m di n-4-yl]-1H pyrrole-2-c
arboxylic acid (2-hydroxyl-phenyl - m de;

4-[ 2- (2- Hydr oxy- propyl am no) - 5- et hylf- pyri fi'di n-4-yl ] 1H pyrrol e- 2- car boxyl i
c acid (2-hydroxy-1-phenyl -ethyl)gsmde;
4-[ 2- (2- Hydr oxy- propyl am no) - 5- net hyl - pyrd
c acid (2-hydroxy-1-phenyl -ethyl)am de;

4-[ 2-(2- Hydr oxy- cycl ohexyl am no) - 5- net hyri A n-4yl]-1H pyrrol e-2-carbo
xylic acid (2-hydroxy-1-phenyl et hyl)-am de:

4- (5- Hygﬁoxyrret hyl - 2- phenyl am no- pyr igrdL0743Y! ) - 1Hpyrrol e- 2- car boxyl i c

aci d (2-hydroxy- 1-phenyl - et hyl)am de;

{[4-(2-Et hyIMM@tmchh%mhmmla}m%nquimbfﬂfbﬂl ¢aybbn¥Ht - ami no} - phe

AR TR SR TN SE YRS 1 A R VR R L e

(2-hydroxyl @fhﬂi&"(‘ﬂb&’é)lm de - (3-Dimethylamino-2-methoxymethyl-
4-[2-(3-Di net hyl am no- phenyl ami no) - 5- et hyl - pyri m di n4- yI]-lH—i)yrroI e- 2-car

boxyl i c aci dic(lzl]kﬂbd]r)oxlﬁ‘_lplp?ﬂé@%@ t5aybewmy bee acid (2-hydroxy

4- (2- An,po -4- y - 2- I

(2- hyd?‘%gy- ) A&E\'Zhﬁb]% yrﬁﬂi% (?Oi’? rﬁ!ﬁ&f{ g&%%;yd J:Sm@fr'lgd with phenyl

4- (2- Am no- pguarmdiiﬂ‘e 4¢3 )mgi)l-l-nyrmmaﬂne:tamﬂoba«yéta:ma@ed(z mL) and the
(2- hydr oxy- 1-meth I - 2- hen | - et hy‘%

4- (2- Et hyl am&ts: $ :g lﬁe@l "3‘/'?)9(1H5yff36l 852008 oxyl i ¢ aci d
(2-hydroxy- 1- phenyl et hyI ) am de

4- (2- Et hyl am no-5-net hyl - pyri m di n-4-yl)-1H pyrrol e-2carboxylic acid
(2- hydroxy- 1- pyri di n-3-yl -et hyl ) -am de;

4- ( 2- Et hyl am no- 5- hydr oxymet hyl - pyri m di n-4-yl)-1H pyrrol e- 2- carboxylic
acid (2-hydroxy-1-phenyl - et hyl)am de;

yléﬁ acid

- 2- carboxyllc acid

I n-4-yl ] 1H pyrrol e-2-car boxyl i



WO I112/1111i.4s8G -161 PCT/US02/ (13791

4- (2- Et hyl am no-5-net hyl - pyri m di n-4-yl)-1H pyrrol e-2carboxylic acid
[ 1- (3- 1 uQiPnrinidgh f | uor onet hyl - phenyl ) - 2hydr oxy- et hyl ] - anipdgiysn2/03791
4- (2- Et hyl am no- 5- et hyl - pyri m di n-4-yl ) -1H pyrrol e- 2car boxy{ Ic acid
[ 1- (3-fluoro-phenyl)-2-hydroxy-ethyl] ' am de; ,

4--(2-Et hyl am no-5-net hyl - pyri m di n-4-yhp21H pyrrol e- 2car boxylic acid

[ 1- (2-fl uoro-phenyl)-2-hydroxy-ethyl]am de; S

4- [ 2- (2- Cyclaps oy didty AR OXAIRE Tyl s 6 ik @ ne) coret iy - pyetatdin-4-yl ] - 14
pyrrol e-2-carboxylic acid (2hydroxy-1-phenyl-ethyl)-am de;

4-[2- (2, 3- Diwesthed -witenydatmiraed-MaeH Q1 augd ibhnidien- Aniled kbysa Mg 042- car box
yli

’ ¢ acid (2-hydroxy-1-phenyl ethyl)-am de; _

I (- Bt hoxy AT GG IR RASHY i TRAEaL )1 559 - E % RECSRSF B8RS i ¢ aci o

(2- hydroxy- Inpheda el de@MBI: (Gilson: Column = CombiHT SB-C189 5
" 4-[2-(1-Hydroxynet hyl -};g?ﬁrretpgyl - pr oé)yl am no) - S- et hyl
pyrim di B- 4-4M ] -2IH-Pywrs of €@ qan bosdnkerct aei @. 1$TFA MeCN/H20 gradient)
(2-hydroxyl-phenyl - et hyl) - am de; _
4- (2- Et hyl adf%cﬁ%g-?ﬁé{ rfy/%]z‘p%rr]i% AR-2-YI 1y 39111 &2 224PBbxyl i ¢ acid
(2- oxo- 1- phaymPrOPW| Je4M O€; (M+1), 442.19 (M-1); HPLC Method B,
4- (2- Et hyl am no- 5- et hyl - pyr i m din-4-yl)-1H pyrr|01 e-2 carboxylic acid
[ 2- hydr oxy- Re8- 16 fiinwtemet hiil NMRepphpéshghl waphdetructure.
4-[2-(3-Fl uoro-phenyl am no) - 5- et hyl - pyri m di n-4-yl ] 1H pyrrol e- 2-car boxylic
acid [ 2-hydroxy-1-(3trifluoronethyl-phenyl)-ethyl]-am de;
4-[ 2- (21€hl or o- phenyl am no) - 5- met hylexyhipIe dis- 4-yl ] 1H pyrrol e- 2- carboxylic
acid [ 2-hydroxy-1-(3trifluoronethyl-phenyl)-ethyl]-am de;
4-[2-(2-Hydroxy- 1-phenyl - et hyl am no) - t hyl pyrimdin-4-yl]-1H pyrrole-2-c
arboxylic "acid [2-hydroxyl-(3-trif] t hyl - phenyl ) - et hyl ] - am de;
4-[ 2- (3- D net hyl am no- phenyl am no) - of met hyl - pyri m di n4-yl]-1H pyrrol e-2-car
boxylic acid [2-hydroxy-1-(3trifludifomet hyl - phenyl)-ethyl]-am de;
4- (2- Cycl opr opyl am no- 5- net hyl - pyr i e ! ) - 1Hpyrrol e-2- carboxylic acid
[ 2- hydr oxy-1-(3trifl uoronethyl - pheny yl']-am de;
4- (2- Cycl opropyl am no- 5- net hyl - pyHom di n- 4-yl) - 1Hpyr r ol e- 2- car boxylic acid
[ 2- hydr oxy- 1- (2- met hoxyphenyl ) -ethyl] -am de;
4- (2- Cycl opr opyl am no- 5- net hyl - pyri m di I ) oHpyrrol e- 2-carboxylic acid

[ 1- (3-chl oro- phenyl) - 2- hydr oxyethyl] -a

4-(2- Cycl opropyl am no-5-net hyl - pyri m di n-4=yl)-1Hpyrrol e- 2-carboxylic acid

(2- hydroxy-1-mtol yl -et hyl)am de; YII-8-085(10-1~8li -162 PCT/US02/113791

4- (2- Met hoxyam nQ: 5: met hyl - imdin-4-yl)-1H pyrrol e2-carboxylic acid

(2-hydroxy-1f{3égkxqiﬁ 3qé¥gié;£genylghlno-py¥im1&1n-E-y??—Xh-

4- (2- 1 sopr opsyessl 102 S dER WY T Y radidi (2 dhydyosdypy s (9) cpRefpl baxylis -aci d

(2- hydroxy-1-phenyl - et hyl ) am de, _

4-[ 2- (31 B mamdennt Hok ph Jairi T1d) @ 559kt hiPo p9f | FE BT #1219t ] {1M-BFrrol e- 2- car

boxylic aci d, (& hytsOXYr - -any gde; _7go

4-1 2- (2- Chl gor'oo-ZBpheny arﬁr}noc?it - n%%%&%%ﬁ?ﬂ%ﬁﬂmﬂf y?T?Lh?%y%?ol Z§2?éar boxylic

acid (2-hydrexy-aldded dpst- byl bam @813 mmol) . After 15 minutes the

4-[ 2- (2- Hydroxy- 1- phenyl - et hyl am no) - 5- met hyl pyri m di n-4-yl]-1H-pyrrole-2-c

ar boxyl i ¢ aciRRYRLMY diask ALl Rvesd Yo e¥ayih ) tanfeen temperature. After

4-12- (2, 3- Di yeet hyl.- ny, i -.5r et - LR din-4wl]=-1 - 2- car box

Vio aol d (EroRrsra Rl IR e RUEASREN fvh] 2 L BHELELS

4-[ 2- ( 326 uarayphiesry | @fin gwe) t1im need ybnpye | andli thd- yéd it pygroirt@rear boxylic

acid (2-hydroxy-1-mtolyl-et hl%llr%am' de; ,

 4-(2- Acet yl A BE-TAhy I pyAt AUHE1FPFL 130 PR RereS 2R&FBESRYI i ¢ acid
(2'hydr0XY'¥§Hh%EMIéﬂfndehfgﬂﬂyicﬁcetate. The organic layers were

4- (5-Met hyl - 2-o-tol yl am no-pyri'm di n-4-yl)-1H pyrrole
combined and washed with brine then dried over sodium

sulfate. The crude mixture was purified by prep TLC
25 (silica, 7% MeOH in CH,Cl,) to afford III-a-165 as a beige
solid (1.6 mg). HPLC Method B, R¢=4.54 minutes; LC/MS



2-carboxylic acid (2-hydroxy-1-phenyl-ethyl)-am de;

4-[5- Met hyl - 2- (pyridi n-3-yl am no) - pyri m di n-4-yl]-1Hpyrrol e-2-carboxylic
aci d (2- hy@y @xasks phenyl - et hyl) ani de; _ . PCT/US02/03791
4-{5-Methyl -2-[ (tetrahydro-furan-2-yl nethyl)-am no] pyrimdin-4-yl)-1H pyrro
| e- 2-carboxylic acid (2-hydroxyl-phenyl-ethyl)-anm de;

4-{5- Met hyl - 2-[ (tetrahydro-furan-2-yl metbgt) - am no] pyri m di n-4-yl ?-1H-pyrro
| e- 2-carboxylic acid (2-hydroxyl-phenyl-ethyl)-ani de;

N - {4-[5- (2-fdydnoxysl, rdhanyl ;- etdvd ce bany) ) - e ic@lndidderfe mRtdly| - pyri m
i di n-2-yl}-hydrazi necarboxylic acid ethyl ester;

~ 4-{5- Met hyl -SX{YPtedi n- 3-yl net hyl ) - ami no] - pyri m di n-4yl }- 1H pyrrol e-2-carb
oxylic acid (2-hydroxy-Z-phenyl et hyl)-am de;

4- (2- Cycl opropyl met hoxyam no- 5- et hyl - pyri m di n-4-yl ) 1H pyrrol e- 2- car boxyl i
_c acid (2-hydroxy-1-phenyl -ethyl)amigmple 19
4-[2-(Isoxazo|-3-y|anino)-5-nethy|-p%L|nidin-4-y|]-1prrroIe-2-carboxy|ic
acid (2-hydroxy-1-phenyl -et hyl)am dey *

4- (2- Cyanoam no- 5- et hyl - pyri m di n-83 ) - 1H- pyrrol e- 2car boxylic acid

(2- hydroxy- 1- phenyl - et hyl ) - am de; 2/ 11 nSBG -163 PCT/ USf| 2/ 113791
4-[ 2- (2- Hydr oxy- 1- net hyl - et hyl am no) {5- VIpyrinidin-4-y|]-1FprrroIe-2-c
arboxylic acid (2-hydroxyl-mtol ym hyl niﬁe;

4- (5- Met hyl - 2-o-t ol yl am no- pyri m di n-4-yl -fkteyrroleZ-carboxylic acid
(2-hydroxy-1-mtol yl -ethyl)-am de; S by
4-(5-N@thy|-2-o-to|y|anino-pyrinidin-4-y§;;)Fprrrole 2-carboxylic acid

[ 1- (3-chboro- phenyl) - 2- hydr oxy- et hyl ] am de;

4-[2-(2- Hydr oxy- et hoxyam no) - 5- net hyfrpyakaedi n-4-yl ] 1H pyrrol e- 2- car boxyl i
c acid (2-hydroxy-1-phenyl-ethyl)amde;, - .

4-12- (N, N -“Di etARinoniresthrsime thy hypyHimi ¢4 rt 4=v4) 1 1HHPYYFPERe2 2- car box

lic acid (25 - 1- t = api ge; —ami -a-
Z- [ 5- Met hyl( 2c 2&{}&%&%1?/# uagér%{]r%{f&lfv%%%%ll g%%%?%ly-r?%y I )na4m§/?? &II—E %y?r ol e-2-c
arboxyl i c aciél) 2-Thadrenandiphefotmed phgvantdeBxample 16 (0.27 mmol)
4-[ 5- Met hyl - 2- (mor phol i p-4-yl am no) - pyrim.di n-4-yl]-1Hpyrral e- 2-carboxylic
aci[ d (2;ﬂ¥dr%®(_qu_v&%@%ﬁ&f eeHC1 pSl n}/g) p arPc}/ IE2C03 %18‘8
4- [ 5- Met hy | g Srrvat hyd a4 nf B 210 o ath 2dd npd -wyy | M thddnyt drddepyasol e- 2- car
boxylic acid (2-hydroxy-1-phenylethyl)-am de;
4-{2-] 1- ( 3- O eFw-el-fa s drer st rang -t e dxglet 191 &mited] 352 det hyTheyri ni di n-
4-yl }- 1H pyr - XVl (of - - 1- phe - yl )z anide;
4 {5 ety SRR (T TP PSR BEDY e PEC
[ 1- (3-f | uor oviptiemd Jurza tiydlt AdaHEs:hynidamrdere, dried (MgSO4) and

4oL 2 (L5 By dr oxael Il - B 0Pyl ai.no) - S et byl s Py 1 i iy A+ pyrrof e 2- car
4-[2-(2-Hydr @Iéﬁr&‘é’?%t:h%d %%‘%D@isé'ﬁf%mylﬁ/.ri i - dow halH pyrr

ol e- 2-carboxyl1 ¢ aci chl oro- ) - 2- hydroxy- et hyl | - am de;

4-[ 2- ( 1- Hydredxyeret hy |G (r3fBA e CNIHED mptadilenmyr iafifaindedy | I I+a 06X ale- 2- car
boxylic acid (2-hydroxy-1-mtolylethyl)-am de;

4-12-(2- Hydraoxiye-llfcr’rycﬁ%keﬂrg{%ﬁ Rephyl aﬁ)‘ﬁ/?}‘@ ?‘B/--’rﬁet%ﬁﬁ o i Bt he 426113 pyrr
ol e-2-carboxphif) agi d (gprlydroxy i-phany! 26t kMk) =8ALU8tent with

4-[ 2- (1- Hydr oxynet hyl - propyl am no) - 5- et hyl - pyri m di n4-yl ] - 1H pyrrol e- 2-car
boxyl i c28ci dd¥rudpreoxy- 1- phenyl et hyl ) - ami de; and

4-[5- Met hyl - 2- (2- net hyl - cycl opr opyl am no) - pyri m di n-4yl]-1H pyrrol e-2-carbo

xylic acid (2-hydroxy-1-phenyl ethyl)-am de. ~'002/i ~~BG -164 20. A
conpound of forrmula I": Example 20
SH
NZ P
NN ONH
CHy ‘=
NH
0" )



3 RUl ~NH NvZ~ Z~ % (~'~ R2, T, T,R~- 1" PCT/USfI 2/ (13791 or a

phar maceutical |y acceptabl e derivative thereof, wherein: Sp is a spacer
group conyfd §di%sd S- menbered heteroaromatic ring, wherei ri,cl?l/@y@gﬁpd Q Rz~
are attached to Sp at non-adjacent positions; and wherein Sp has up to two
R6 substituents, provided that two substitut abI e carbon ring atons in Sp
are not si nul taneousl y substituted by R6p4Zl and Zz are each independently
selected fromNor CH T is a linker group; Q is selected from -CQz-
-C(O)NR - org- MCap%l§ ﬁ@é}%i-eﬁ’yzf{ﬂﬁlm yl)b&@rroﬁgm\ﬁ -

-NR C02-, -0, oC (O -, -NR SO - SZNR' -

~ -NR SO2NR - C&rbOJSOZLc 'an hd( - By drawchl 1 h@bmhﬂ@mli-qthﬁlbcmﬁdﬂom zero or

R1 | ected f hydr o hal R
sl ect od 1 bl eyl R SR Rtie QT oSty o)) B PH1 68 2
,0-6; R3is w@:ﬁm{ﬂm&ld&z h}(ﬂ'&%}y-yﬂé h@ny@lethyi CGiRigeyCH ( R8

) CH( RS ) 2, or -~ ( CHZ) é ;eacths
I ndependént | {1 5¢f ewrel f@o@n?a)n Wl@ﬁ@?’r@e UBSE tﬁbé@ug‘?@uﬁ%eﬁ“@@ied from

CL6 aliphaty e, &5 10, (V002100 4S80 PCTL USHI24A793 5105 24yl . o

het er oaryl r| ng Vi ng rmng % of a heterocyclyl~ring haV| ng 3-10
ri ng atons; eaﬂ(atncﬂél {50 i nricle peexnd] ettt & yresmhbtcimgl suepeisifh, wafOReate@Z R,
-CON (R.) z, each R5 is

CH (R5 X
i ndependent I"’SF s9eq egtgarf%n‘f“ﬁg O?Tgéoiﬁ E%—iz}/*'afN F?)O)Vze§ I (B, 206R |
SR, NR COR thd\Rdd dffd BradONdRd vas ﬂﬁte@%ﬂ%at&%nd%eor SOZN

(R) z; each R6 is independently selected fromR , F, C1, 5éEF\’)z

N(R )z, 10R ,sER4 W O@EIOVGNR m\ﬁﬁt)lzatm (Rfl)leZSOSCQWaSI\Ra

CN, or SOzN nd end nt d en or an
optionally sulbsr% etztut% %?Sl p ‘?l C gC?oulJﬁ)%{ §c§u$&5§ éi&@ﬁé {slggfe ni trogen

are taken t@gﬂctmlewltttbtﬂsw % 4 repen Hol {zrm a Bhé Q‘«Bm)eredrtheﬁewaeycl yI or
heteroaryl ring; Re.is selected fromR,_ (CHz) WOR , -(L 121 ,
(CHz) VR ; removed by filtration and the agqueous so utlon was en
extracted twice with ethyl acetate. The combined organic
15 phases were dried over sodium sulfate. The solvent was
removed under vacuum to afford the title compound as a
brown solid (3.0 g, 48% yield). HPLC Method B, R¢=3.7

minutes, 'H NMR consistent with structure.

Example 21

CHg

S
PN

p-d
—Z

>
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4- (5-Methyl-2-propylsulfanyl-pyrimidin-4-yl)-1lH-pyrrole-
2-carboxylic acid (2-hydroxy-1-(S)-phenyl-ethyl) -amide:
To a solution of 4-(2-mercapto-5-methyl-pyrimidin-4-yl) -
1H-pyrrole-2-carboxylic acid (2-hydroxy-1-(S)-phenyl-

25 ethyl)-amide (7.7 mmol, 2.74 mmol) in aqueous ammonia
(15%) was added at room temperature n-propyliodide (11.6

mmol, 1.1 mL). The solution was stirred overnight at



and each wis independently selected fromO-4. 21. The conpound accordi ng
to claim 20, wherein Sp is selected fromone of the followwng: HH~ N N a
b N of Nc,s N1 hH~-NNNNda\ o 1 s/ ¢

phar rracetl}tNF)c‘g(o'(_‘i/’sgccept abI e derivative thereof. V1 O OZIPEEE& R

PCT/ US112/ 03791 -166 22. The conpound according to claim 21, V\/ner ein said
compound has one or nore features sel eciesl-fromthe group consisting of:

(a) R3 is hydrogen, carbocyclyl, -CH(Re)R or an optionally substituted

group sel ectyefyf rel- £t ald Phaides, re?sxﬁﬁi'%{ﬂoesrcﬁdlw%é’é YLl dEte® bR 566

menbered aryl or heteroaryl ring; (b) I's hydrogen, anmino, OH,

_ menbe. red cérlﬂct@edjlydn aordans&xbtdmulw sﬁ%tﬁhmtwfgrsﬁﬁpseﬁeéﬁ@d from
Cl 6 allphatln Qr quQ@} ed ar I or heteroaryl ring; and (¢c) RSis R
or OR, wherelﬁﬁﬁﬁ ng tyetd S Sptional |y substituted 5 or

) 6-nenbered aryl or heteroaryl rlng 23. The conpound according to claim 22,
wherein:g(a) R3 is hydrogen, carbocygl 1e GH(Re) R, or an optionally
substituted group selected fromCl_ TpRatic, 3-6 menbered heterocyclic,
or a 5-6 menbered aryl or heteroargdd-Tifg;° (b) TnR is hydrogen, anmino, OH,
3-6 nenbered carbocyclyl, or an opL&gnaIIy substituted group selected from
ClL 6 aliphatic or a 5-6 nenbered yI or heteroaryl ring; and (c) RSis R
or OR, wherein Ris carbocyclic, pti onal |y substituted 5 or

6- nenbered aryl or heteroaryl ring. cgg. e conmpound according to claim 22,
wherein said conpound has one or nore feglunes selected fromthe group
consi sting of: o

a
<::> OH

4-[5-Methyl-2- (propane-1l-sulfonyl) -pyrimidin-4-yl]-1H-

pyrrole-2-carboxylic acid (2-hydroxy-1-(S)-phenyl-ethyl) -
amide: The thiopropyl compound (7.7 mmol, 3.05g) prepared

10 at Example 21 above was dissolved in 120 mL of ethanol.
To this solution, maintained at room temperature, was
added m-CPBA (70% w/w%, 23.1 mmol, 4.0 g). The solution
was stirred for an additional 4 hours at room
temperature. The solvent was removed in vacuo and the

15 residue dissolved in ethyl acetate, then washed 4 times
with a solution of sodium hydroxide (1N). The organic
phase was dried over sodium sulfate and concentrated in
vacuo to afford the title compound as a white solid
(1.7g, 51% yield for 2 steps). HPLC Method B, R.=5.4

20 minutes. *H NMR consistent with the structure.

Example 23

HaC



(a) R3 is selected from hydrogen, nethyl, ethyl, propyl, cyclopropyl,

cycl ohexyl, isopropyl, WO 02/11 1 na8(~ -167 PCT/USfl 2/ 03791 -CH (CHzOH)
phenyl , - Sddé) ethyl, -CH (CH20H) 2, -CH (CH20H) i sogicg@yoz/o37ot
(CHzZOH) 2cycl opropyl, or an optionally substituted phenyl, benzyl, or

i soxazolyl group; (b) TnR is selected fromoptionally substituted phenyl,
nmet hyl, ethyl, propyl, cyclopropyl, cyeibghexyl , CHZOCH3 , CH20H , COH

NH2 , NHCH3 , NHAc , NHC ( O) NHCH3 , or CHzNHCH3 ; and , (c) RS is OH,
CHzOH, carbagy el 1 €eh Pl atfh O LA Y- SyPshi g1 egl- phpnyh-gyreyiédyl ring,
and Q is -C(ONH. 25. The conpound ‘according to claim?24, wherein: (a) R3
_is sel ect ed daxioyie cyeid (@thydroxy hit (Shropshyl cothypl oppidecyEPohexyl ,

i sopropyl, - CH20 phepyl ., - ( 0 eth z % Ze qi

_ CH( CH20H) i s%%jr%‘b%/?? %ﬁﬁd‘%%@%ﬁ?e Y%F s%%%;%}(’£| o! néﬁ%/a%%gt it ut ed
. phenyl, benzyly1 priisgyezel ¢l 2 Eotoxybic TaRldi 62 skl eebred-1r 08) optional |y
substituted phenyl, nethyl, ethyl, propyl, cyclopropyl, cyc |ohexyl ,
CH20CH3 5 ChrGHyOHethyH2-amINHCHB4 7 INMAE, , 2NHGI | ©On) DIKBCHS1 , mbt  @RENHCH3
and (c) RSis_OH CHzOH, carbocyclic, or an optionally substituted phenyl
or pyridyl radlgdamehydanine c{@©NPENode. 15heltkbrpolif® BEEBFEENY2Eo clai m

21, wherein i onpo. L LS r | &=~ ~ H(, -168 3 R Un
2N NS S (o8 TP e Gt 20 I £ L%BE#%%éiﬁtgé
phar maceut i cadhpyoasdeptabies gerzvatéae2t ierepf . HEEZC MaehodnppuRg=4aczor di ng
to claim 26, wherein said conpound has one or. nore features selected from
the group cOmsPEE®hg &F NMRa)CRS jsE\drtigeh, thartdd Y€ - CH(RB) R, or an
optionally substituted group selected fromCl_4 aliphatic, 3-6 nenbered
heterocyclic, or a 5-6 nenbered aryl or heteroaryl ring; (b) TnR is
hydrogeA0 N(R4)2, OH, 3-6 nenbered Euderlel34, or an optionally
substituted group sel ected fron1C1Hg;aIiphatic or a 5-6 nenbered aryl or
het eroaryl ring; and N=CHj

HN

N)\P
NN ONH

CHy =

i

III-a-226
4-[2-(N’,N’-Dimethyl-hydrazino)-5-methyl-pyrimidin-4-yl] -
1lH-pyrrole-2-carboxylic acid (2-hydroxy-1-(S)-phenyl-

15 ethyl)-amide (III-a-226): To a solution of 4-(3-
dimethylamino-2-methoxymethyl-acryloyl) -1H~-pyrrole-2-
carboxylic acid (2-hydroxy-1-(S)-phenyl-ethyl)-amide
(0.15 mmol, 50 mg) in DMA (2 mL) was added dimethyl-N,6N-
aminoguanidinee2HCl (0.17 mmol, 30 mg) and potassium

20 carbonate (0.36 mmol, 50 mg). The reaction mixture was
stirred for 48 hrs at 100°C. The solvent was removed by
hi-vacuum “GenevVac” and the residue purified by
preparative HPLC (Gilson: Column = CombiHT SB-C189 5 UM
21.2 mm X 100 mm, eluent = 0.1%TFA MeCN/H20 gradient)

25 followed by preparative TLC (silica, 5% MeOH in CH,Cl,)



(c) RSis an optionally substituted 6-nenbered aryl, heteroaryl, or
carbocyclic ring. 28. The conpound according to claim 27, wherein: (a) R3
i's hydrog& oeaikecycl yl, -CH(R8)R, or an optionally substpichilsgsegsoup
selected fromCl_4 aliphatic, 3-6 nenbered heterocyclic, or a 5-6 nenbered
aryl or heteroaryl ring; (b) TRl is hydrogen, N (R4) 2, OH 3-6 nenbered
carbocyclyl, or an optionally substituted7group selected fromCl_6

al i phatic or a 5-6 nenbered aryl or heteroaryl ring; and V1' O 112/ Y >~S8C
- 169 PCT/ USU{BALL d16ie Rd5 AE SPid ONabhostist 11 Uk esh 6-anpepgdearyl

het eroaryl, or carbocyclic ring. 29. The conpound according to claim 21,

_ wherein sai geddmpowwlid of. ¥ orgiul a HELG Netnod N, NR:=4Z1030mHS1.Rs ISPMN N | o

or a pharmaceuti.c acgeptabl g deriyatjve { of . 30. . The caonpound
accor di ng to("bflze?i ?ﬂéj’fél e m 3§7a5f d{ céﬂbio)uhd&ﬂzéﬁbﬁémoquwgt f'eat'tir es
. selected frygpddra@eouUp consisting of: (a) R3 is hydrogen, carbocyclyl,

-CH(R8) R, or an optionally substituted group selected fromCl 4 aliphatic,
3-6 nenbered heterocyclic, or a 5-6 nenbered aryl or heteroaryl ring; (b)

TRl is hydrogen, am no, OH 3-6 ne nPgr;_gec?goocyclyl, or an optionally
a

substituted group selected fromCl_6 alrp Ic or a 5-6 nenbered aryl or
heteroaryl ring; and (¢) RSis Ror OR, ein Ris carbocyclic, or an
optionally substituted 5 or G-WMQJ@/@L heteroaryl ring. 31. The

conmpound according to claim 30, wherein: ja) i s hydrogen, carbocyclyl,

-CH(Re) R, or_an optionally substituted group selected fromCl_4 WO
02/(1C_4;SﬁEthpﬂpygyﬁqfﬁqggqjgngpolamlne hydrochloride (200 mg, 2

mmol) was added to a mixture of N, N’-di-boc -N’‘-

10 triflylguanidine (800 mg, 2 mmol) and TEA (0.28 mL, 2
mmol) in dichloromethane (10 mL). The mixture was
stirred overnight then diluted with EtOAc, washed with
sodium bisulfate (2M), saturated sodium bicarbonate,
dried over NaSO, and concentrated in vacuo. The crude

15 residue was purified by flash column chromatography

eluting with 20% CH,Cl,/hexane to afford a white solid

(0.56 g, 92%). ). 'H NMR (CDCls): & 4.18 (g, 2H), 1.60 (d,
18H), 1.37 (t, 3H). To this bis-Boc guanidine was added
4M HCl/dioxane (5 mL). The mixture was stirred for 24 h

20 and then concentrated to afford the title compound (0.26
g). 'H NMR (MeOD): & 3.92 (g, 2H), 1.27 (t, 3H). MS (M+1)
104. '

Example 26

L
/3 p
| O OH

25 III-a-195




al i phatic, 3-6 nenbered heterocyclic, or a 5-6 nenbered aryl or heteroaryl
ring; (b) TnRl is hydrogen, am no, OH, 3-6 nenbered carbocyclyl, or an
optional | weehaglistbut ed group selected fromC,,_6 aliphati cpcqr/Us'M@”@]
menbered aryl or heteroaryl ring; and . (c) R5 is Ror OR, wherein Ris
carbocyclic, or an optionally substituted 5 or 6-nenbered aryl or

heteroaryl ring. 32. A conpound of fOI’leb&—| l1-a': 3 RU»~-NH~ HON "NO)
1-2/ ~s ~-NR T'",R~- ~ NHHIIlI-a or a pharmaceutically acceptable
derivative tM(mthmah{hoIsJ,Iﬁeaﬁlrgk}efuﬂi@m,u&rlﬁ SELﬁfrfﬁdlé gom -NR -
, -NRCO , -NRCO\R - , -NR Q02- - CONR -CO, -0C(O

C-NR SOz-, - SEqexyliqracigNgR - hxdmxysb*zis) mhmlneahﬁléaéﬁlﬁﬁdependent|y
sel ected fro oNn cted, fror h R,
R 2 R SR e PLoe T ABAREORh [PV A e ARG T

, CH2 ) yCH ( é&kgldgix BS-py2rolef2-cdrkdiy)iy Gt {d RB2yhiifok¥methyl-each R
i s I ndependent | ected from an nal ly subpstituted group sel ected
fromcCl 8 altp 1enysl reth YW@M@J&%S@&“"@?PWK&% 2pe1881) P éryl a
het er oary! rmm h% M- 0 il NGy ded e er b PhaLY liYhe hOErBEKRNY 3 -10
ring atons; each R4 is I ndependently selected fromR, R , - CzR,

-CON (R) 2 chls@rifle (0 (THEMoRs, The rQs@h-kt)lly@l—El(t@naloeawthS is
independentlg/ selectedfromR R, COzR (CHZ) yN(R‘) 2, N(R) 2, OR,
SR, NR CORSEINRTONQR 9§ BOURDNYRY % s NLSFRIIENE WBE or SO2N

N (R zea‘é%fﬁ%%d R tccﬁécéé*"’céﬁ%ﬁ%%? TPl (5) 2

COR , CNO orciSGRN rejdie waslpWRifbed noeperceatdyigel BBLE ( mbmahydrogen

or an opti onal substituted C 6 al |£hat|c group, or two R on the sane
nitrogen aré& ]é—ﬁ‘éh FHRMPERT WP R 132 ilY ogfer? tB 16r HPQ BT8 FEWBRF ed

W (R 2, %&%%%%&9& ST S e S S TR P 05
33. The conpeuncldeporaihg(2b modlai B Wmmm Bhi R. corpamadniras Nfie or
nore featur e&mslgl e308t2ed fromthe group consisting of:

15

Example 27

NH
\“/N‘E NH,
O
Ethyl carbamate guanidine: Ethylcarbazate (208 mg, 2

EtO

mmol) was added to a solution of N'N’-di-boc N''-

20 triflylguanidine (800 mg, 2 mmol) in dichloromethane (10
mL) . The mixture was stirred for overnight then diluted
with EtOAc, washed with sodium bisulfat (2M), saturated
sodium bicarbonate, dried over anhydrous NaSO, and
concentrated in vacuo. The crude residue was purified by

25 flash column chromatography eluting with 30% EtOAc/hexane
to afford a white solid (0.55g). To this bis-boc
guanidine was added 4M HCl/Dioxane (5 mL). The mixture
was stirred for 24 hours and then concentrated to afford
the title compound. 'H NMR (MeOD): & 3.4.18 (d, 2H), 3.26

30 (s, 1H), 1.28 (t, 3H). MS (M+1) 134.



(a) R3 is hydrogen, carbocyclyl, -CH R8)R, or an optionally substituted
group selected fromCl 4 aliphatic, 3-6 nenbered heterocyclic, or a 5-6
menber ed gy 2/(;9,4.,8l;|eteroaryl ring; (b) TnR is hydrogen, NE4hZo263301 3-6
menber ed carbocyclyl, or an optionally substituted group selected fromCl_6
al i phatic or a 5-6 nenbered aryl or heteroaryl ring; and (c) R5 is an
optionally substituted 6-nenbered aryl r1beteroaryl, or carbocyclic ring.
V1~ O 02/ UG 4S8(i PCT/US02/0379.1 -172 34. The conpound according to claim
33, wherein: (a) R3 is hydrogen, cardhoguelylog-CHRB)R, or an optionally
substituted group selected from Cl_4 =i , 3-6 rnenbered heterocyclic,
or a 5-6 nenbered aryl or heteroﬁﬁyh (b) TnRl is hydrogen, N(R4)z,
" OH, 3-6 nenbered carbocyclyl, or _%lonally substituted group sel ected
fromCl 6 aliphatic or a 5-6 nenbereqN dfyl or heteroaryl ring; and (c) RS
is an optionally substituted 6- nenbetgg aryl, heteroaryl, or carbocyclic
"ring. 35. The conpound according toNI& m 33, wherein sald conmpound has one
or nore features selected fromthe Qsisting of: (a) R3 is selected
' %Y

from hydrogen, nethyl, ethyl, propyl ropyl, cycl ohexyl, isopropyl,
-CH (CH20H) phenyl, -CH (CHzOH) ethyl, = CH qmzorﬁ z, -CH (C}ZC}D

i sopropyl, -CH (CH20H) CHzcycl opropyl, or cn 1 ionaIIy substituted phenyl
or benzyl group; (b) TnR is selected fromeptigpally substituted phenyl,
met hyl , ethyl, propyl, cyclopropyl, cyc 1xy| , CH20CH3 , CH20H (

NHZ , NHCH3 , NHAc , NHC ( O) NHCH3 , or 2NHCH3 ; and (c) RS is

cycl ohexyl or an optionally substituted- ahemgl or pyridylring 36. The
conmpound according %_cla|n135 wherein.. (a) R3.i selected fromh drogen

met hyl, et hyi”, %%‘?%%ﬁ)yﬁ-m%%%mmﬁ‘%p‘# o’fﬂﬂ' Ele 2 £
phenyl , 5 CH YDA 1h:y|ac:|.c§ai é« 7@3@& I[ p%hldeCH
(CH20H) CHzc clopropyl 002/ 58G - 1 /U SO /(13791 an
optional ly 1g1R ) piemyd wikxtbare it ol dimgthiydemingo seteetlyl f r om
optionally %%¥¥ gﬁ%(¥£H—pyrrole-2—carboxyllc acid (2-hydroxymethyl-
1-(S)-phenyl-ethyl) amide (0.1 mmol) and K,CO; (55 mg, 0.4
mmol) in DMF (1 mL) was added ethyl carbamate guanidine
10 hydrogen chloride (0.2 mmol). The resulting suspension
was stirred for 6 hours at 90 °C. The reaction mixture
was filtered and the filtrate was concentrated in vacuo.
The crude residue was purified by preparative HPLC
(Gilson: Column = CombiHT SB-C189 5 UM 21.2 mm x 100 mm,
15 eluent = 0.1%TFA MeCN/H20 gradient) to afford compound
III-a-218 as a yellow o0il (10 mg). HPLC (method B) R; =
4.03; MS (M+1) 425.1. 'H NMR (MeOD) 8.08 (s, 1H); 7.87 (s,
1H); 7.7 (s, 1H), 7.24-7.5 {(m, 5H); 5.15 (t, 1H), 4.2 (m,
2H), 3.85 (m, 2H); 2.5 (s, 3H).
20
Example 29

We have prepared other compounds of formula
III-a by methods substantially similar to those described
in the above Examples 1-28 and those illustrated in

25 Schemes I-XII. The characterization data for these
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15

Inhibitor binding may be measured by radiolabelling the
inhibitor prior to binding, isolating the
inhibitor/protein kinase 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 the

protein kinase bound to known radioligands. The details
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( 3- hydr oxy- Iﬂh%ny 'df}iﬁi_e'_ Act1v1ty ITT-a- Activity
4- ( 2- Et hyl gm-ne-5-—ethyH——pyrim-din—f-yl—1H pyrrole-R—ecarboxytic acid
(3- hydroxy-1- pheny - proByl) - am de; 4 A
4-[2-(1- Hydroxymet hyT - %cIoplop%lan1no)- -net1y|9yr|Tldlﬁié-yu-]}+pyrrole-
2-carboxylilc_acid (2-hydroxyl-phenyl-ethyl)-am de;
4- 2- (2- Hydr oxy- et1y|amAno) )-nethy -pyram di n- 41yl ] LH pymr ol e-|2- car boxyl i c
aci d (2- hydroxy=t=phenyl=ethyt)amde;
4-[ 2- ( 2- Hydr oxY- | - fret hy®- et hyl ahf no) - 5- "Bt hyl pyr i dl n-4-$11- 1H pyrrol e- 2-¢
arboxylic aci dig(2- hydrogyl-phenys-e hyI)Aanlde; 16 A
4- [ 2- ( 2- Hy drocy—prppyHarm-re+5—rethyH—pyrHm-a-r—4—yH-HH-pyr+role- 2- car boxyl i
c acid (2-hydridxy- - phehyl - 1hyF§an1de, A 19 A
4-[2- (2- Hyqr oxys pr ppyTam no) S5-gethyT -py]gl M di n-4; YTTIH pyrrole- 2- car boxyl i
c acid (2-hydroxy-1-phenyl-ethyl)a
4-[2-(2-Fwdro%v-cy"lohe@ylanlno?45-TethyA pyri{m @ n-4yl]-2aH pyryrol e-2-carbo
xyli ¢ aci d[(Z=fydroxy-1=phenyi yyl —am ge; 5
4- (5- Hydr oxynethyl + 2- thénvlari No-pyrimdrn-4- I)-?LprrroI B2 ¢ rboxylic
acid (2-hydroxw—1-ohenyt et hyl ) am dg; A 31 A
{[ 4- (2- Et hyt-amno= -ncLllyl-'p_/lii"l"idi ==yt )=1Hrpyrrot = ] - am no- phen
yl -acetic aci #%nethyl eBter;|4-f2- (p- HydPoxy-1 hy| - et h%l ani no) - 5- net hyl
pyrimdin-4-yl3js- 1H pyrrgl e- 2y cagpoxylic ﬁcid 37 C
(2- hydr oxy }~phenylt+ethyl)-ani-de; AL U —~5B( 79 PCH-U-SU2/ U3791
4-[2-(3.-Di met3l?yl api no-@henyl antho) { 5- me€hyl - Jyan dj n4-yR] - 1H-pyrrol e- 2-ca
rboxylic a¢rd Z-hydroxy- I-phenylethyl)-amde] ,, o
4-(2-Am no{pyrimdin-4-yl)-1H pyrrole-2-Carbokylic agid
(2- hydroxy-1- méthy - 2- peenyl { ethql)-nethyl-an1de47 C
4-(2- Am no-pyr4|8mu m-4=-y)y=1H7p #ru E-Z-CerO(YI]___'éi acid N
(2- hydr oxy4{Z- net hy| - 2- phenyl et hyl ) t net Wl - aml de?
4-(2- Ethyldnlnn-S-nethqunet1y|5pyr m di - 4-yl) -dHpy| r ol ea2- carjpboxylic acid
( 2- hydr oxy ri—phenyr—ethyt)ram-ee;
4- (2- Et hyl ani 18- 5- rret hyil\- pyri m @ n-4-yl )B1H pyrrof e- Pcar bdxyl i ¢ aci d
(2- hydroxyq1- pyri 3-yl-ethylygande; 59 A
4- (2- Et hyl am-no-~-5- vﬂrnvvwnfﬂvl pyrm-din-4-yl)-1H pyrrole-2-car boxylic
aci d (2-hydro%@-1-phenyA eth/l)éhlda; A 62 C
4-(2-Ethy|anlgg- -etnyl-pyrim djn-f- ylf_lH-p/rrg%e-zcarb XyTicl acid

C[1-(3-fluofo-5-trifluoronethyl-phenyl) Aydroky- & hyl 1 - ani"de;
4-(2-Ethy|$ninm-5-nethyA pyr m el n- 4- yI)Alkkp/rrede-anrbnxylic aci d
[ 1- ( 3- f | uorre=pheny)=2=hydroxy——ethyranide;

 4- (2- Et hyl ani 1fS3- 5- pet hy®- pyrimi & n-4-yl )2 1H pyrrbt e- pcarbdxylic acid
[ 1- (2-fl uono-pheny|) - 2-hydr oky-1@bhy| | am gle; 101
4-[2-(2- ernnrnny -1 hurlrnv lnlagt_hy_l_- | - t .yTl_pyri ae] in_4_y|]_1H.
pyrrol e-2-¢ar oyl | c achd (2hydi%8xy}t 1- phgnyl - et HfR) - am dep

105 E 107 F 111 D




4-[2- (2, 3-Di met hyl

- phenyl am no) - 5- net hyl

ylic acid (2-hydroxy-1-phenylethyl)-am de;

4- (2- Et hoyy6s
(2- hydr oxy-

4-[2-(1-Hydroxynet hyl -

SO

1-p enyl

et hyl ) -am de;

2- et hyl -

pyrimdin-4-yl]-1H pyrrol e-2-carboxyliciaegid
(2- hydr oxy1- phenyl

et hyl ) -ami

de;

pr opyl am no) - 5- net hyl

-pyrimdin-4yl]-1H pyrrol e-2-carbox

Qsgp- et hyl - pyrimidi n-4-yl)-1H pyrrol e- 2car Bexyldosofsi d

4- (2-Ethyl g Thyt—= pyrlﬂH?In 1=yt )= erpyrggle-icarboxyiic'acid
(2 0Xx0- 1- phen§|o Pr omd Hivaingyde; Activity Activity
4- (2- Et hyl gntAH=5- et hyl - pyri A #r- 4- yl)-1H pyr*Edt&- 2 carboxylifk acid
[ 2- hydr oxy-|1- (132t riff | uoporet hyl rsphenyl ) eghyl | 1amige; D
4 [2_(3_ Fl uero- nhnr\\llam nn\ - ‘; et h\JI nyri m-din-4 \l| 1 H- Py role~-P2-car bOXy| icC
acid [2zhydro%@01- 3tr|EIuor0ne¥ﬁyI phen#l ) - ethWRP aTIde;C
4-[ 2- (2- Chljorg-,ghenyT am,no) - JNYT-pyr A di 4E¥Ij F+py5{o|e-z-carboxylic
acid [2-hydroxy-1-(3trij Luor pret vI phenyl)-etthyl - am de;
4-[2-(2-Fwdromya1 phenyh eth;lanuno - 5- nBthyIpyanid n-4-yl ]-1H pyrrol e-2-c
ar boxyl i ¢ gord{2=hydroxyt=(3=trd | Hyroronethyt=phenyt -e‘th%r‘r— am de; WO
02/ 0f -ti 8f i| - PCT/ U B02/ 037973 c 139
4- [ 2- (3- Di et hybam no- pgenyl am n@) - - met gyl - pyriygadi n4-yl Iy 1H pyrrol e- 2- car
boxyl i ¢ acid—f2—hygreoxy—3—3t+uotoreth phﬂn"" pt-hyH—am-de;
4-(2- Cycloproﬁﬂﬂanlno 5Enet hyl -3ri m di nD4-yl ) - 4dyr [ ol e- 2- car bpxylic acid
2- hydr oxy-[I- riiTuor Qmet hyl enyl)-erhyl[{a €;
; (ZyQ/CI zrrn%\%}sam no- '%Bma'r h) I _-%\f}“ i 21i nbdyy{ - [IQHsgyr ale-2 carh xylic acid
[2 hydroxy-l @21nethoxyphenyl) Eﬂhyl]-anbde; 153 D
4- (2-Cycl opr u;i)énoun mo=5S-methyl=pyr T mdrm=4=yt 7~ TRy ote-2=-tarbpxylic acid
[ 1- ( 3- chl or|o- phényl) - 2- Rydr oxyettyl ] - ani He: D
4- (2- Cycl opr opgkani no- SDneth)I:erlTidinD4-yl - LHpyr 1ol e- 2 carbpxylic acid
(2 hydroxy-}_ m-tetyH CLll_yI}u IdC,
4- (2- Met hoxyari®ho- 5- met Byl - pyri¥A2di n- 4- yP) - 1H py¥®ol e2- caPboxyl j ¢ aci d
(2- hydr oxy-[1- phenyl - et hyl ) aw1q%@ 169
4- (2-1 sopr gpoxyam Hno-5- nefhvl-pyrin'din-i-y!)-lH PyLF elezflcarb xylic acid
(2-hydroxy-1 Gﬁényl-ethyl}anldéﬂl F 172 F
4- [ 2- (3- Di metiyLam no- ppenytam ngy=p- met uyt - pyr T m drma=yr T =THpyrrol e- 2- car
boxylic acid ?%gh rova1 m oIGﬁet1yl)- m dej 275 D
4-[ 2- (2- Chljor a7zphenyl anpno) - - netzhy -pyrbnidin-&ﬁpl]LH—pymroIe-Z-carboxyIic
acid (2-hyd —I—mtotyt=ethy)an-ge;
4-12-(2- chroﬁﬁgl-gheny - et hyl afi’no] - 5- nBt hyl pyri%ti din-4-y¥ 1-1H pyrrol e-2-¢
arboxylic gci dsg2- hydroxyl- n}tQhM|-Pthy|b am ge;190
4-[ 2- ( 2, 3- Dty phenyam-e)—S5—rptyH—pyrHm-e-A—4yHH—3H-py+rpl e- 2- car box
ylic acid (|2-Rydroxy-1-Brtol IéFﬁyI -am Be; 193 D
4-[2-(3- FILorqgghenyIanbno) $- nefshyl - pyr ym di h- 404l | IH pyLy ol e-R- car boxylic
aci d (2-hyd thyl)yam de;
4- (2- Acet yljaming- 5~nethy| pyrlmﬁm nt{ 4-yl p- 1H pyris8l et 2car oxyl i ¢ aci d
(2-hydroxy-1;g%8ny|-eti )y =anm 203
4- (5- Met hyl{- 2-0-t oliyl anT’no-p r|n1d|1-4-vP)-1k+pvrrola 2-c& boxylic acid
(2- hydr oxy-1- mhenyl-ethml)-anidmn D 205 D
4- [ 5- Met hy|—2—(py+irth-r—3—yamno)—pyr+m-ei-n—4ryH—tHpyr+oete—2—ear boxyl i ¢
aci d (2-hycro£@61 phenyP- et hyl ) 'dé; D 208 D
4-{5- Met hylj- 2-[6t et r ahygr o- f Uir ano2- yl met gyl ) - amng] pyri m ¢j n-4-yl}-1Hpyrro
| e- 2- car boxy-cacid{(2-hydroxyl ph%nyL;eLhyL";aﬂide
4- {5- Met hyl|- 22t et r ahyBr o- f ur &4332- yl net Byl ) - anmid¥8] pyri m & n-4-yl }-1Hpyrro
| e-2-carboxXylic.acid (Zzhydr oxXy,L--pnenyl -gtnyl J- de VIO 0Zf U . Li B(,
181 pCT/ Ul 130tR701 D 21 b i D
218 E 219 D 220 D
221 D 222 D 223 D
224 D 225 D 226 D
227 D 229 E 230 D




N -{4-[5-(2-Hydroxy-1-phenyl - et hyl car banmoyl ) - 1H pyrrol 3-yl ]-5-nmethyl - pyrim
di n-2-yl }- hydrazi necarboxylic acid ethyl ester;

4-{5- Met hy, QO%—O% yridin-3-ylnmethyl)-amno]-pyrimdin-4yl} pdhR¥E9h€- 2-carb
oxylic aci ydr oxy- 1- phenyl et hyl ) -am de;

4- (2- Cycl opropyl met hoxyam no- 5- et hyl - pyri m di n-4-yl ) 1H pyrrol e- 2- car boxyl i
c acid (2-hydroxy-1-phenyl -ethyl)am de;115-

4-1 2- (I soxazol - 3-yl am no) - 5- net hyI pyrim di n-4-yl]-1Hpyrrol e-2-carboxylic

acid (2-hydgr o§% —phenyi=ethyl ag;

4- (2- Cyanoani NB- 5- Malclyhripyr (?l n- Bapliviypyr O e- Peartioxty ¢ aci d
 (2-hydroxy-11pheny| - et hyl ) - apitd€;a- IiI-a-

4-[ 2- (2- Hydr oxy: 1- ret hyj, - et hyl aikno) - 5- npt hyl 233 D

pyri m di n- _\/I1_1I—Ln\/rrn| e-2 ha_p_bg_x_*j_;_g_agn d
. (2-hydroxyl- meB el y Cet hyl) - am dep D 236 D

4- (5- Met hyl=Z=p-Tol'yIram no- pyriji,di p-4- yL)-THpyrrol gZ-carboxyTlic acid

(2 hydr oxy-{1- mzol 1 -ethyl)-am de;

4- (5- Met hyl - 2-o-tol yl am no-pyri m din-4-yl)-1H pyrrol e 2-carboxylic acid
1- (3-chl or o- phenyl) - 2- hydr oxy- et hyl ] am de;
2- (2- Hydr oxy- et hoxyam no) - 5- net hyl - pyri m di n-4-yl ] 1H pyrrol e- 2- car boxyl i
cid (2-hydroxy-1-phenyl -et hy|)amEﬂL%,mple 31
2-(N ,N -Dinethyl -h drazmo% -methyl - grlmdln yl']-1H pyrrol e- 2- car box
aCId ( 2- hydr oxyEREHhENET B RPN : -G8 Ho! rollferatlon Assay

Met Ayl -2-(2-trifl Y yLEoOl e-2-¢
xyl ig acid (2- hydrd_(g)%;l Lenﬂ eﬂ%\/ %E%X%P £\ thitd i e bRYEE
Met hy| ERK2rdrypfoldei-14 Bﬁca‘lmﬁﬁx)atp.wn ragBay 4- ylIn -ty rasday 2-gar boxyl i c

[
a
[
[
[
rb
[
i
[
(

c

5-

0

5-
cid (2-hydroxy-1-phe et

5- ﬁ/bt hgl cf’“%ﬁl W!ﬂydﬁ%&%iiﬁe@ﬁﬂdarﬁ%cﬁdwq MU eSS B 55 r ol e- 2- car
oxylic aci ¢ermheHDPen-dIheamH AHPEPrEP @ solution to RPMI 1640
{2-[1-(3-Chl oro-4-fluoro-phenyl)-2- hydroxyethyl am n ]]eJES met hyl - pyri m di n-
yl } - 1H py Mesiiany caiREb BildsSe igdiqe )2 hytfoxy -aaptrsnyte ek hy (HT = d@ell

5- |ve yl~: Vi rLol Y, C
1 (31 Qoro%p en% ?_c{q&%éf’g(dyr@ea% At;m% eI Y 4Pl £ gEapbPryL] frachd

2- (1- Hydrzo)geerting duereadyamma)o S}Umtdmlswwem,oism-wbj-ﬂh@y@ém@- 2-car
oxylic acid [1-(3-chl oro-phenyl)2-hydroxy-ethyl]-am de;

[
X
[ 2-(2- Hydramw-aIL]med))qmettmdclettiwlm mo)atse et nqyratming eid-§7iC 1H pyrr
0,

5 20 R & Yt & AT Y Dot WS Y $: 8P 1a V%O

[

yl]-1H pyrrole-2-carboxylic acid (2-hydroxy-1-mtolylethyl)-am de;
[
e-

( 225y dramneentradrimnametdy (Wbt [6y.7amMo)2 52 et hyd (a4 ivd dih-26 YWY - 1H- pyrr
2-carboxylic acid (2-hydr oxyl phenyl et hy am de;
[2-(1- Hydraé’}%/rﬁat%yl%ro %Ri‘i‘?ﬁ‘éﬁ nlBY ML H $y2 488} 2- car

boxyl i c aci ny A nd

4-[5- Met hyl %f(ZQ maﬂ(?( yl -cyc opréoog@{%nrglr{%nvgeilr]i% dl'l;lo 4t}?‘?] ]1 ]f)?/[!rl?%)?ln% car bo
xylic acid (c&hydHcntitripheMdiatdly loma dsap et e Anddigos2 ¢ QoL com®ri sing a
conmpound according to any of clainms 20-40 and a pharmaceutically acceptable

carrier. 42adnes denmfesin |ébr13m1d|91§314m i avdep , tg unqwr%dnwmahg an

additio er en fodn ﬁf‘
Aur or a, Q%(%’}}Olaip{%a %fgw :Tyo ﬁ%iea pa OJtqjggolrréprl s&n% e s’t ep §e
adm ni steri mgdia Sial dirid ad fordmer ammdmldmtafcibogrmga atmuntdeft the

conposi tion according to claim4l. 44. The method according to claim 43,
~wherei n sai ¢dnEERsthtenhasihay ERID adthievindates apatingitbated at 37°C

for 3 days. A stock solution of *H-thymidine (1 mCi/mL,

/
|2 (1- Wdrc@ﬁbﬁl?ett@”méﬁl%o}ﬂ}arﬂer@aﬁ -dEYi P Nt dlin the following
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[
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New England Nuclear, Boston, MA) is diluted to 20 pCi/mL
25 in RPMI medium then 20 UL of this solution is added to

each well. The plates are further incubated at 37°C for 8



45. A nethod of treating an ERK2-nedi ated di sease in a patient in need
thereof) said nethod conprising the step of admnistering to said patient a
therapeuth@ﬁiz}o){_‘s's(, effective anount of the conposition acceedjdgpec! ai m
41. 46. The nmethod according to claim45, further conprising the step of
adm nistering to said patient an additional therapeutic agent. WO
f12/ OG 158G -183 PCT/ US02/ 03791 47. Theinet hod according to cl ai m 45,
wherein said disease is selected fromcancer, stroke, diabetes,
hepat onegal you6ar ¢HR¥AHGEhA: tds 83 ard13hRIdTEGYS *di-$ 898 d18)S Lipt alkiebr 0si s)
viral disease, autoi mune di seases, atherosclerosis, restenosis, psoriasis,
_allergic di sedaer 2 Liguighresingd,l ladusl sgivddierdi sorders, a hornone-rel ated |
di sease, conditions a%soci atnceig VfIt 1 .0or,gan transplan aiﬁf%’%‘jw' ficiency
| S, I'sorders, In

di sorders, destructive Ve di%sorder proliTerative ectious

. diseases, cqRdiliQRs, a3PA aledhwd yfald,, deathe sk hepaki -1 ngyced pl atel et
aggregation, chronic nyel ogenous | eukema (CM.), |iver disease, pathologic

i mmune c®nditions involving T cell activation, or CNS disorders. 48. The

met hod according to claim47, wherein thg di3§ease is cancer. 49. The net hod

according to claim48, wherein the ¥ a cancer selected from

breast; ovary; cervix; prostatgrkiestiiisproeomwt Qgeapary tract; esophagus;

| arynx, glioblastoma; neurobl astoma; Stonmach;_ sKin, keratoacanthom; |ung,

epi dermoi d car ci noma, JomRgEIRds [Wekgr dsfoed Gial 1thel Inkik it Hmet | ung

adenocarcin ; X ]ﬁf&?t’b‘?r@c : _aé}g!q,@r 'gg}ma' y&oi d,
follicular %z;ﬁ?% lrg) nga' sﬁ%ﬁ‘ﬁo renti at er&%gﬁ:ﬁ%n@a, ' papialpél aryy g:%%)giélgna;
sen nonr) nellanarees )s aroarern Madder 228rLi .nory Hhierassayci roneixed biliary
passages; ki dney carcinong; el oid djsqorders: | hoi d di sarders,
Hodgkin's, K& rk?é?qtsl,orbtﬂ:fcgcﬁﬂtﬁﬁ a“?%d&ph@%ﬁw()d'f%ﬁ ) ERFYGP ?%ngue,

mout h, phar yaxh S lodt@&Hddiiraaldiy otV Wdifaurmdl i PEMISURE LB791
-184 rectum large intestine, rectum brain and central nervous system or
| eukem a. 5@.) Hea meEt haich acoordi’ag iho oc haMHEPESWhbeufdien ,t Ipél di.$ease i s

cardi ovascul ar di sease. 51. The nethod accordi %orécgllt ai m 50, V\:hféj(?i n the
di sease i s &£¥EAIHNE AN M HICmme el B RPIFIMTUSRATEI LS caf & onegal v,

art her oscl erQsi s, rdial. i tion,. or.co i ilure. 52. A
met hod i% tﬂlgétb]?}‘ﬁﬂ%%ﬂ -mn%d{ga]fl]‘{e‘%écﬁ }elé?sglesef’nnlg??ﬁ)i/@[‘fﬁéanée%d t her eof
sai d met hod eeiidcidighddie gl sy (araritsidey ipeptiodeai diipat reantt son

therapeutically effective anmount of_ the conpositian aCCO{ d#g%st o] c_|6]$i m 41.
53. The net K6F deHSIRNRS Y dB8 RSV LN (Herl Lot i%Thg' 4 Yep BF€

admi ni st eri ng 40 saighfatd &nto @uaddind el at N AR tiLs 398 copda . The

met hod according to claimb52, wherein said disease is diabetes. 55. The

met hod accofMienst wagl evimls2teghéremn tdgi Fagiesdase ias A Aaiqkons afi sease.

' 56. The nmethad .according to claimb52, wherein said disease is

schi zop}‘%ﬁenil E“gafacoﬁ rFe?rh%" to:'?acteln rg']nci ng gl ycogen synthesis in a patient in
need thereof, which nma:hathloedsi sengdiendd eghad e nfstred ity to sai d
patient a therapeutically . WO (12/QC. 4s8(i_PCT/ US02/ 03791 -185 effective
anount of t H&ddtdoFR o Hdt i afF 1o tof &tfmi@ss than 0.1 uM include

IITI-a-202, III-a-204, and III-a-205.

25 Example 33
GSK-3 INHIBITION ASSAY

Compounds were screened for their ability to
inhibit GSK-3B (AA 1-420) activity using a standard
coupled enzyme system (Fox et al. (1998) Protein Sci. 7,

30 2249). Reactions were carried out in a solution
containing 100 mM HEPES (pH 7.5), 10 mM MgCl,, 25 mM NacCl,
300 pM NADH, 1 mM DTT and 1.5% DMSO. Final substrate



58. A nethod of [owering blood | evels of glucose in a patient in need
t hereof, which nmethod conprises the step of admnistering to said patient a

t her apeut {ygallow4REf ecti ve anount of the conposition accor gichgsh®yHhapl m 41.
59. A nethod of inhibiting the production of hyperphosphorylated Tau

protein in a patient in need thereof, which nethod conprises the step of
admnistering to said patient a therapeuiveally effective anmount of the
conposition according to claim4l. 60. A nethod of inhibiting the

phoSphor yI atdch-ebfe fai-iCRLMI ti & Bl GRird 1888 ABET pOf gnathi ch net hod

conprises the step of admnistering to said patient a therapeutically
_effective atiheniafls heétcdmpusitiMh aoobrilhgiM eptaide41. 61. A net hod of

treating an - 2F i i sease.in_a.patient Lh_need.the f, said
et hod conpr e TR R EF =L unkRE St EFr pEBh 80 oS laPRam b ERT.

. therapeuti caldaefdipcticte amUePlolihe COIPO Linah AL G Hdig g0 cl ai m 41.
62. The nmethod according to claim®6l, further conprising the step of

adm ni st®ri fgrnad saimtepatnagnitoran cfddile armipdriertapent | thagempled WO
02/11G-aBO -186 PCT/ US02/ (13791 63. The nethod according to, claim6l,

wher ei n sai FHYEEasES "’sé’feerc?t @d65f F%ngqﬁﬁﬁoefﬂ U Bfacho® dMovari an

cancer. 64. NADYEt had 1@f /of1r @Rk Rk D ididdi At oli | %@ ARE, 1 4\ £¢ et hod
conprises adm nistering to a patient in need of such a treatnent a
t her apeut i c9hydfdaantdsge anount of a conposition according to claim4l.

65. The nmet hod accor diAqg a{s%agjag' &4,1011’%1@&6%1%?\!909‘ésésgﬂ%gafééw ed from
I u

cancer, Al zheiner's disease, ‘restenosis, angl ogenesis, ¢ onephritis,
cyt onegab ovicaug,aiiig kdrlpes, fisorveasientatlhestost| sose syish opesi a, or an
aut oi mmune di sease. 66._ A nethod qf treating a Lck-nedjated di sease, which

met hod conpFPEEPERR MistEd fJd Fhe FR5 e fOMRPHL Phf 1RERFeSC t r extFrent a

t herapeuti caldanefftefdd R AU 1]t 86:F OPAS 111 Oy RS COREIING &P £hai m 41.
67. The nethod according to claim66, wherein said disease is selected from
an aut oi muié dieddagdladre twidsA ant afejtdet itiet compound of interest

at final concentrations spanning 0.002 uM to 30 uM at 30
15 °C for 10 min. Typically, a 12 point titration was
conducted by preparing serial dilutions (from 10 mM
compound stocks) with DMSO of the test compounds in
daughter plates. The reaction was initiated by the
addition of 20 ul of ATP (final concentration 20 uM).
20 Rates of reaction were obtained using a Molecular Devices

Spectramax plate reader (Sunnyvale, CA) over 10 min at

30°C. The K; values were determined from the rate data as
a function of inhibitor concentration.
Table 5 shows the results of the activity of

25 selected compounds of this invention in the GSK3
inhibition assay. The compound numbers correspond to the
compound numbers in Table 1. Compounds having an
activity designated as "A" provided a K; of less than 0.1
micromolar; compounds having an activity designated as

30 "B" provided a K; of between 0.1 and 1.0 micromolar; and
compounds having an activity designated as "C" provided a

K; of greater than 1.0 micromolar.



68. A net hod of
a bi ol ogi cal

i nhibiting ERK2, Aurora-2, GSK-3, CDK-2,
sanpl e conprising the step of contacting said biological

or Lck

activity in

sanmpl e W {fp @uifgmpound according to any one of clains 2G4Qis5098379
conposi tion for coating an inplantable device conprising a conpound

according to claim20 and a carrier suitable for coating said inplantable

devi ce.

coated with a conp05|t|on according to claimb59.
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The following compounds were shown to have Kj
values between 0.1 UM and 1 pM for CDK-2: III-a-146, III-
20 a-148, III-a-150, III-a-155, III-a-162, and III-a-174.
The following compounds were shown to have K;

values between 1.0 and 20.0 puM for CDK-2: III-a-117, III-
a-156, and III-a-159.

25 Example 36
LCK INHIBITION ASSAY

The compounds were evaluated as inhibitors of
human Lck kinase using either a radioactivity-based assay
or spectrophotometric assay.

30 Lck Inhibition Assay A: Radioactivity-based Assay

The compounds were assayed as inhibitors of

full length bovine thymus Lck kinase (from Upstate
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9: -(2-Amino-5-m-tolyl-pyrimidin-4-yl) -1H-pyrrol-2-yl] -
[1 4']bipiperidinyl-1’-yl-methanone;

10: {4-[2-Amino-5-(3-chloro-2-fluoro-phenyl) -pyrimidin-4-

yll-1H-pyrrol-2-yl}-[1,4’]bipiperidinyl-1'-yl-
25 methanone;

11: [4-(2-Amino-5-m-tolyl-pyrimidin-4-yl)-1H-pyrrol-2-
y1l] - (4-hydroxy-piperidin-1-yl)-methanone;

12: [4-(2-Amino-5-phenyl-pyrimidin-4-yl)-1H-pyrrol-2-yl]-
[4- (2-fluoro-phenyl) -piperazin-1-yl] -methanone;

30 13: [4-(2-Amino-5-phenyl-pyrimidin-4-yl)-1H-pyrrol-2-yl]-
(4-phenyl-piperazin-1-yl)-methanone;

14: [4-(2-Amino-5-phenyl-pyrimidin-4-yl)-1H-pyrrol-2-yl]-
[4-(4-fluoro-phenyl) -3, 6-dihydro-2H-pyridin-1-yl] -
methanone;

35 15: [4-(2-Amino-5-phenyl-pyrimidin-4-yl)-1H-pyrrol-2-yl]-
(4-pyridin-2-yl-piperazin-1-yl)-methanone;

16: {4-[2-Amino-5-(3,4-dimethoxy-phenyl) -pyrimidin-4-yl]-
1H-pyrrol-2-yl}-morpholin-4-yl-methanone;

17: 4-[2-Amino-5-(3,4-dimethoxy-phenyl) -pyrimidin-4-yl]-

40 1H-pyrrole-2-carboxylic acid (2-pyridin-3-yl-ethyl) -
amide;

18: [4-(2-Amino-5-m-tolyl-pyrimidin-4-yl)-1H-pyrrol-2-
yl] -morpholin-4-yl-methanone;

19: 4-(2-Amino-5-m-tolyl-pyrimidin-4-yl)-1H-pyrrole-2-

45 carboxylic acid (2-pyridin-3-yl-ethyl)-amide;
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15 25: {4-[2-Amino-5-(3-chloro-phenyl)-pyrimidin-4-yl]-1H-
pyrrol 2-yl}-(4-pyridin-2-yl-piperazin-1-yl)-
methanone;

26: {4-[2-Amino-5-(3-chloro-2-fluoro-phenyl) -pyrimidin-4-
yl] -1H-pyrrol-2-yl}-morpholin-4-yl-methanone;

20 27: {4-[2-Amino-5-(3-chloro-phenyl)-pyrimidin-4-yl]-1H-
pyrrol-2-yl}- (4-hydroxy-piperidin-1-yl)-methanone;

28: {4-[2-Amino-5-(3-chloro-phenyl)-pyrimidin-4-yl]-1H-
pyrrol-2-yl}-[1,4’']1bipiperidinyl-1’-yl-methanone;

29: 4-(2-Amino-5-phenyl-pyrimidin-4-yl)-1H-pyrrole-2-

25 carboxylic acid benzyl-methyl-amide;

30: [4-(2-Amino-5-phenyl-pyrimidin-4-yl)-1H-pyrrol-2-yl]-
[4- (4-methoxy-phenyl) -piperazin-1-yl] -methanone;

31: [4-(2-Amino-5-phenyl-pyrimidin-4-yl)-1H-pyrrol-2-yl]-
(2-hydroxymethyl-piperidin-1-yl) -methanone;

30 32: [4-(2-Amino-5-phenyl-pyrimidin-4-yl)-1H-pyrrol-2-yl]-
(3,4-dihydro-1H-isoquinolin-2-yl) -methanone;

33: 4-[2-Amino-5-(3,4-dimethoxy-phenyl) -pyrimidin-4-yl] -
1H-pyrrole-2-carboxylic acid benzyl-methyl-amide;

34: {4-[2-Amino-5-(3,4-dimethoxy-phenyl) -pyrimidin-4-y1]-

35 1H-pyrrol-2-yl}-[4- (4-fluoro-phenyl)-3,6-dihydro-2H-
pyridin-1-yl] -methanone;

35: {4-[2-Amino-5-(3,4-dimethoxy-phenyl)-pyrimidin-4-yl]-
1H-pyrrol-2-yl}-(3,4-dihydro-1H-isoquinolin-2-y1) -
methanone;

40 36: 4-(2-Amino-5-m-tolyl-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid benzyl-methyl-amide;

37: [4-(2-Amino-5-m-tolyl-pyrimidin-4-yl)-1H-pyrrol-2-
yl] - (4-phenyl-piperazin-1-yl) -methanone;

38: [4-(2-Amino-5-m-tolyl-pyrimidin-4-vy1l)-1H-pyrrol-2-

45 vl]) - (4-methyl-[1,4]diazepan-1-yl)-methanone;

39: [4-(2-Amino-5-m-tolyl-pyrimidin-4-yl)-1H-pyrrol-2-
y1l]-(3,4-dihydro-1H-isoquinolin-2-yl) -methanone;

40: 4-[2-Amino-5-(3-chloro-phenyl) -pyrimidin-4-yl]-1H-
pyrrole-2-carboxylic acid benzyl-methyl-amide;
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49: { -[2 Amino-5- (3-chloro-2-fluoro-phenyl) -pyrimidin-4-
yl]l -1H-pyrrol-2-yl}- [4- (2-fluoro-phenyl) -piperazin-
1-yl] -methanone;

25 50: {4-[2-Amino-5-(3-chloro-2-fluoro-phenyl)-pyrimidin-4-
yl] -1H-pyrrol-2-yl}- [4- (4-methoxy-phenyl) -piperazin-
l1-yl] -methanone;

51: {4-[2-Amino-5- (3-chloro-2-fluoro-phenyl)-pyrimidin-4-
yl] -1H-pyrrol-2-yl}- (4-methyl-[1,4]diazepan-1-yl)-

30 methanone; '

52: 1-(4-{4-[2-Amino-5- (3-chloro-2-fluoro-phenyl) -
pyrimidin-4-yl]-1H-pyrrole-2-carbonyl}-piperazin-1-
yl) -ethanone;

53: {4-[2-Amino-5-(3-chloro-2-fluoro-phenyl)-pyrimidin-4-

35 yl]l -1H-pyrrol-2-yl}-(3,4-dihydro-1H-isoquinolin-2-
y1l) -methanone;

54: {4-[2-Amino-5- (3-chloro-phenyl) -pyrimidin-4-y1]-1H-
pyrrol-2-yl}- (3-hydroxy-piperidin-1-yl)-methanone;

55: [4-(2-Amino-5-phenyl-pyrimidin-4-yl)-1H-pyrrol-2-yl]-

40 (4-methyl-[1,4]diazepan-1-yl)-methanone;

56: 1-(4-{4-[2-Amino-5-(3,4-dimethoxy-phenyl) -pyrimidin-
4-yl] -1H-pyrrole-2-carbonyl}-piperazin-1-y1) -

ethanone;
57: {4-[2-Amino-5-(3,4-dimethoxy-phenyl) -pyrimidin-4-y1]-
45 1H-pyrrol-2-yl}- (4-methyl-[1,4]diazepan-1-yl) -
methanone;

58: [4-(2-Amino-5-phenyl-pyrimidin-4-yl)-1H-pyrrol-2-yl]-
(3-hydroxy-piperidin-1-yl) -methanone;
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63: {a-[2-Amino-5- (3-chloro-2-fluoro-phenyl) -pyrimidin-4-
yl]l -1H-pyrrol-2-yl}-(4-pyridin-2-yl-piperazin-1-yl) -
methanone;

15 64: [4-(2-Amino-5-phenyl-pyrimidin-4-yl)-1H-pyrrol-2-yl]-
(4-hydroxy-piperidin-1-yl) -methanone;

65: {4-[2-Amino-5-(3,4-dimethoxy-phenyl) -pyrimidin-4-yl]-
1H-pyrrol-2-yl}- (4-hydroxy-piperidin-1-y1) -
methanone;

20 66: {4-[2-Amino-5-(3-chloro-2-fluoro-phenyl) -pyrimidin-4-
yl]l -1H-pyrrol-2-yl}- (4-hydroxy-piperidin-1-yl) -
methanone;

67: {4-[2-Amino-5-(3,4-dimethoxy-phenyl) -pyrimidin-4-y1l]-
1H-pyrrol-2-yl}- (4-pyridin-2-yl-piperazin-1-yl) -

25 methanone;

68: {4-[2-Amino-5-(3-chloro-phenyl)-pyrimidin-4-yl]-1H-
pyrrol-2-yl}-[4-(2-hydroxy-ethyl)-piperazin-1-yl]-
methanone;

69: 1-{4-[4-(2-Amino-5-m-tolyl-pyrimidin-4-yl)-1H-

30 pyrrole-2-carbonyl] -piperazin-1-yl}-ethanone;

70: {4-[2-Amino-5-(3,4-dimethoxy-phenyl) -pyrimidin-4-yl]-
1H-pyrrol-2-yl}-[4-(2-fluoro-phenyl) -piperazin-1-
yl] -methanone;

71: [4-(2-Amino-5-phenyl-pyrimidin-4-yl)-1H-pyrrol-2-yl] -

35 pyrrolidin-1-yl-methanone;

72: {4-[2-Amino-5- (3-chloro-phenyl)-pyrimidin-4-yl]-1H-
pyrrol-2-yl}-morpholin-4-yl-methanone;

73: 4-(2-Amino-5-methyl-pyrimidin-4-yl) -1H-pyrrole-2-
carboxylic acid benzylamide;

40 74: 4-(2-Amino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid 3,4-difluocro-benzylamide;

75: 4-(2-Amino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid (2-hydroxy-1l-phenyl-ethyl)-amide;

76: 4-(2-Amino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-2-

45 carboxylic acid 4-fluoro-benzylamide;

77: 4-(2-Amino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid 3-chloro-benzylamide;

78: 4-(2-Amino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid 4-methoxy-benzylamide;

%J_
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1 10%V&' () -3 carboxylic acid (3-hydroxy-1l-phenyl-propyl)-amide;

83: 4-(2-Amino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-2-

10 carboxylic acid (3-hydroxy-1l-phenyl-propyl)-amide;

84: 4-(2,5-Diamino-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid 3-chloro-4-fluoro-benzylamide;

85: 4-(2-Amino-5-methylamino-pyrimidin-4-yl)-1H-pyrrole-
2-carboxylic acid 3-chloro-4-fluoro-benzylamide;

15 86: 4-(5-Acetylamino-2-amino-pyrimidin-4-yl)-1H-pyrrole-
2-carboxylic acid 3-chloro-4-fluoro-benzylamide;

87: 4-[2-Amino-5-(3-methyl-ureido) -pyrimidin-4-yl]-1H-
pyrrole-2-carboxylic acid 3-chloro-4-fluoro-
benzylamide;

20 88: 4-(2-Amino-S5-hydroxy-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid 3-chloro-4-fluoro-benzylamide;

89: 4-(2-Amino-5-methylaminomethyl-pyrimidin-4-yl)-1H-
pyrrole-2-carboxylic acid 3-chloro-4-fluoro-
benzylamide;

25 90: 4-(2-Amino-5-hydroxymethyl-pyrimidin-4-y1)-1H-
pyrrole-2- carboxylic acid 3-chloro-4-fluoro-

benzylamide;
91: 4-[2-Cyclohexylamino-5- (3-methyl-ureido) -pyrimidin-4-
yl] -1H-pyrrole-2-carboxylic acid 3-chloro-4-fluoro-
30 benzylamide;

92: 4-[2-Acetylamino-5- (3-methyl-ureido) -pyrimidin-4-yl1]-
1H-pyrrole-2-carboxylic acid 3-chloro-4-fluoro-

benzylamide;
93: 4-(5-Hydroxy-2-methanesulfonylamino-pyrimidin-4-yl) -
35 1H-pyrrole-2-carboxylic acid 3-chloro-4-fluoro-
benzylamide;

94: 4-(2-Amino-5-methanesulfonyl-pyrimidin-4-yl)-1H-
pyrrole-2-carboxylic acid 3-chloro-4-fluoro-
benzylamide;

40 95: 4-(2-Amino-5-hydroxymethyl-pyrimidin-4-yl)-1H-
pyrrole-2-carboxylic acid 3,4-difluoro-benzylamide;

96: 4-(2-Cyclohexylamino-5-methyl-pyrimidin-4-yl)-1H-
pyrrole-2-carboxylic acid 3,4-difluoro-benzylamide;

97: 4-[2-Amino-5-(3,5-dichloro-phenyl) -pyrimidin-4-yl]-

45 1H-pyrrole-2-carboxylic acid (pyridin-4-ylmethyl) -
amide; _

98: 4-[5-(3,5-Dichloro-phenyl) -2-phenylamino-pyrimidin-4-
yl] -1H-pyrrole-2-carboxylic acid 3-trifluoromethyl-
benzylamide;
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T&10%& () -! 300: 4-[2-Amino-5-(3,5-dichloro-phenyl) -pyrimidin-4-yl] -
5 l1H-pyrrole-2-carboxylic acid (benzo[l,3]dioxol-5-

ylmethyl) -amide;

101: 4-[2-Amino-5-(3,5-dichloro-phenyl) -pyrimidin-4-y1]-
l1H-pyrrole-2-carboxylic acid (2-dimethylamino-2-
pyridin-3-yl-ethyl) -~amide;

10 102: 4-[2-Amino-5-(3,5-dichloro-phenyl) -pyrimidin-4-yl]-
l1H-pyrrole-2-carboxylic acid 4-methanesulfonyl-
benzylamide;

103: 4-[5-(3,5-Dichloro-phenyl) -2-phenylamino-pyrimidin-

4-yl]-1H-pyrrole-2-carboxylic acid
15 (benzo(1l,3]dioxol-5-ylmethyl) -amide;

104: 4-[5-(3,5-Dichloro-phenyl)-2-phenylamino-pyrimidin-
4-yl] -1H-pyrrole-2-carboxylic acid (2-morpholin-4-
yl-2-pyridin-3-yl-ethyl) -amide;

105: 4-[2-Amino-5-(3-fluoro-5-trifluoromethyl-phenyl) -

20 pyrimidin-4-yl]-1H-pyrrole-2-carboxylic acid (2-
hydroxy-1l-phenyl-ethyl) -amide;

106 - (2-Amino-5-propyl-pyrimidin-4-yl) -1H-pyrrole-2-
carboxylic acid (2-pyridin-3-yl-ethyl)-amide;
107 - (2-Amino-5-methyl-pyrimidin-4-yl) -1H-pyrrole-2-

|

25 carboxylic acid (2-pyridin-3-yl-ethyl)-amide;

108: 4-(5-Methyl-2-methylamino-pyrimidin-4-yl) -1H-
pyrrole-2-carboxylic acid (2-pyridin-3-yl-ethyl) -
amide;

109: 4-(2-Methylamino-pyrimidin-4-yl)-1H-pyrrole-2-

30 carboxylic acid (2-pyridin-3-yl-ethyl)-amide;

110: 4-(2-Ethylamino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-
2-carboxylic acid (2-dimethylamino-ethyl) -amide;

111: 4-(5-Methyl-2-phenylamino-pyrimidin-4-yl)-1H-
pyrrole-2-carboxylic acid propylamide;

35 112: 4-(5-Methyl-2-phenylamino-pyrimidin-4-yl)-1H-
pyrrole-2-carboxylic acid (3-phenyl-propyl)-amide;

113 - (2-Ethylamino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-
2-carboxylic acid (naphthalen-1l-ylmethyl)-amide;

114: 4-(2-Ethylamino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-

40 2-carboxylic acid cyclopropylamide;

115: 4-(2-Ethylamino-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid 2-trifluoromethyl-benzylamide;
116: 4-(5-Methyl-2-phenylamino-pyrimidin-4-yl)-1H-

|

pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-
45 ethyl) -amide;

117: 4-(2-Ethylamino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-
2-carboxylic acid (2-hydroxy-1l-phenyl-ethyl)-amide;
4- (2-Ethylamino-pyrimidin-4-yl) -1H-pyrrole-2-
carboxylic acid (4-methyl-cyclohexyl) -amide;
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15 carboxylic acid [2-(6-methoxy-1H-indol-3-yl)-ethyl]-
amide;

126: 4-(5-Methyl-2-phenylamino-pyrimidin-4-yl)-1H-
pyrrole-2-carboxylic acid (2-phenoxy-ethyl) -amide;

127: 4-(5-Methyl-2-phenylamino-pyrimidin-4-yl)-1H-

20 pyrrole-2-carboxylic acid (1l-methyl-3-phenyl-
propyl) -amide;

128: 4-(5-Methyl-2-methylamino-pyrimidin-4-yl) -1H-
pyrrole-2-carboxylic acid (1H-benzoimidazol-2-
vimethyl) -amide;

25 129: 4-(5-Methyl-2-methylamino-pyrimidin-4-yl)-1H-
pyrrole-2-carboxylic acid (l-hydroxymethyl-3-methyl-
butyl) -~amide;

130: 4-(5-Methyl-2-phenylamino-pyrimidin-4-yl)-1H-
pyrrole-2-carboxylic acid [l-hydroxymethyl-2-(1H-

30 imidazol-4-yl)-ethyl]-amide; .

131: 4-(2-Amino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid (tetrahydro-furan-2-ylmethyl) -amide;

132: 4-[2-(2-Diethylamino-ethylamino)-5-methyl-pyrimidin-
4-yl] -1H-pyrrole-2-carboxylic acid 3,4-difluoro-

35 benzylamide;

133: 4-[5-Methyl-2-(2-piperidin-1-yl-quinazolin-4-
ylamino) -pyrimidin-4-yl] -1H-pyrrole-2-carboxylic

"~ acid benzylamide;

134: 4-(5-Methyl-2-methylamino-pyrimidin-4-vy1)-1H-

40 pyrrole-2-carboxylic acid [1-(3-chloro-4-fluoro-
phenyl) -2-hydroxy-ethyl] -amide;

135: 4-(5-Methyl-2-phenylamino-pyrimidin-4-yl)-1H-
pyrrole-2-carboxylic acid [1-(3-chloro-4-fluoro-
phenyl) -2-hydroxy-ethyl] -amide;

45 136: 4-[2-(3-Fluoro-phenylamino) -5-methyl- pyr1m1d1n 4-

yl]-1H-pyrrole-2-carboxylic acid (2-hydroxy-1-
phenyl-ethyl) -amide;
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hydroxy-1-phenyl-ethyl) -amide;

10 140: 4-[5-Methyl-2-(4-sulfamoyl-phenylamino) -pyrimidin-4-
yl]l -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-
phenyl-ethyl) -amide;

141: 4-[2-(3-Benzyloxy-phenylamino) -5-methyl-pyrimidin-4-
yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-

15 phenyl-ethyl) -amide;

142: 4-[2-(4-Hydroxy-cyclohexylamino) -5-methyl-pyrimidin-
4-yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-
phenyl-ethyl) -amide;

: 4-(5-Cyclohexyl-2-phenylamino-pyrimidin-4-yl)-1H-

20 pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-
ethyl) -amide;

144: 4- (5-Cyclopropyl-2-phenylamino-pyrimidin-4-yl) -1H-
pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-
ethyl) -amide;

25 145: 4- (5-Methyl-2-phenylamino-pyrimidin-4-yl) -1H-
pyrrole-2-carboxylic acid [1-(3-fluoro-4-methyl-
phenyl) -2-hydroxy-ethyl] -amide;

146: 4-(5-Methyl-2-phenylamino-pyrimidin-4-yl) -1H-
pyrrole-2-carboxylic acid [2-hydroxy-1-(3-

30 trifluoromethyl-phenyl)-ethyl] -amide;

147: 4-[2-(3-Fluoro-phenylamino)-5-methyl-pyrimidin-4-
yl] -1H-pyrrole-2-carboxylic acid [1-(3-fluoro-4-
methyl-phenyl) -2-hydroxy-ethyl] -amide;

148: 4-[2-(3-Fluoro-phenylamino) -5-methyl-pyrimidin-4-

35 yl] -1H-pyrrole-2-carboxylic acid [2-hydroxy-1-(3-
trifluoromethyl-phenyl) -ethyl] -amide;

: 4-[5-Methyl-2-(3-trifluoromethyl-phenylamino) -
pyrimidin-4-yl]-1H-pyrrole-2-carboxylic acid (2-
hydroxy-1-phenyl-ethyl) -amide;

: 4-(2-Benzylamino-5-methyl-pyrimidin-4-yl)-1H-
pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-
ethyl) -~amide;
4-[2-(3,4-Dimethyl-phenylamino) -5-methyl-pyrimidin-
4-yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-

45 phenyl-ethyl) -amide;
4-[2-(4-Benzyloxy-phenylamino) -5-methyl-pyrimidin-4-
yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-

phenyl-ethyl) -amide;
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153: 4-(2-Isopropylamino-5-methyl-pyrimidin-4-yl)-1H-
pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-
ethyl) -amide;

154: 4-[5-Methyl-2-(2,2,2-trifluoro-ethylamino) -

5 pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid (2-
hydroxy-1-phenyl-ethyl) -amide;
4-[2-(2-Hydroxy-1-phenyl-ethylamino)-5-methyl-
pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid (2-
hydroxy-1-phenyl-ethyl) -amide;
4-[2-(2-Methoxy-phenylamino) -5-methyl-pyrimidin-4-
yl]l -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-
phenyl-ethyl) -amide;

4- [5-Methyl-2-(4-trifluoromethoxy-phenylamino) -
pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid (2-
15 hydroxy-1l-phenyl-ethyl)-amide;
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158 - (2-Isobutylamino-5-methyl-pyrimidin-4-yl)-1H-
pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-
ethyl) -amide;

159: 4-[2-(Cyclopropylmethyl-amino)-5-methyl-pyrimidin-4-

20 yll -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-

prhenyl-ethyl) -amide;

4- (5-Methoxymethyl-2-phenylamino-pyrimidin-4-y1l) -1H-

pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-

ethyl) -amide;

25 161: 4-(2-Amino-5-methoxymethyl-pyrimidin-4-yl) -1H-
pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-
ethyl) -amide;

1l62: 4- (2-Cyclopropylamino-5-methyl-pyrimidin-4-yl) -1H-

- pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-

30 ethyl) -amide;

163: 4-(5-Methyl-2-propylamino-pyrimidin-4-yl)-1H-
pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-
ethyl) -amide;

164: 4- (5-Methoxymethyl-2-phenylamino-pyrimidin-4-yl)-1H-

35 pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-
ethyl) -amide;
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165 - (5-Hydroxymethyl-2-phenylamino-pyrimidin-4-yl) -1H-
pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-
ethyl) -amide;

40 166: 4-[2-(2-Hydroxy-1-phenyl-ethylamino)-5-methyl-
pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid (2-
hydroxy-1l-phenyl-ethyl) -amide;

167: 4- (2-Ethylamino-5-methyl-pyrimidin-4-yl) -1H-pyrrole-

2-carboxylic acid (2-hydroxy-l-methyl-2-phenyl-
45 ethyl) -amide;
- (2-Ethylamino-5-methyl-pyrimidin-4-yl) -1H-pyrrole-
2-carboxylic acid (2-hydroxy-l-methyl-2-phenyl-
ethyl) -amide;
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10 10
5 phenyl ethyl) -amide;

- (2-Ethylamino-5-methyl-pyrimidin-4-yl) -1H-pyrrole-
2-carboxylic acid (2-hydroxy-1l-hydroxymethyl-2-
phenyl -ethyl) -amide;

172: 4-(2-Ethylamino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-
10 2-carboxylic acid (3-hydroxy-1-phenyl-propyl)-amide;
173: 4-(2-Ethylamino-5-methyl-pyrimidin-4-yl) -1H-pyrrole-
2-carboxylic acid (3-hydroxy-1-phenyl-propyl)-amide;
174: 4-[2-(1-Hydroxymethyl-cyclopropylamino)-5-methyl-
pyrimidin-4-yl]-1H-pyrrole-2-carboxylic acid (2-
15 hydroxy-1-phenyl-ethyl) -amide;
175: 4-[2-(2-Hydroxy-ethylamino) -5-methyl-pyrimidin-4-
yl]l -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-
phenyl-ethyl) -amide;
7 4-[2-(2-Hydroxy-1l-methyl-ethylamino)-5-methyl-
20 pyrimidin-4-yl]-1H-pyrrole-2-carboxylic acid (2-
hydroxy-1-phenyl-ethyl) -amide;
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177: 4-[2-(2-Hydroxy-propylamino) -5-methyl-pyrimidin-4-
v1l]-1H-pyrrole-2-carboxylic acid (2-hydroxy-1-
phenyl-ethyl) -amide;

25 178: 4-[2-(2-Hydroxy-propylamino) -5-methyl-pyrimidin-4-
yv1l] -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-
phenyl-ethyl) -amide;

179: 4-[2-(2-Hydroxy-cyclohexylamino) -5-methyl-pyrimidin-

|

4-yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-
30 phenyl-ethyl) -amide;

121: 4-[2-(2-Hydroxy-l-methyl-ethylamino)-5-methyl-
pyrimidin-4-yl]-1H-pyrrole-2-carboxylic acid (2-
hydroxy-1-phenyl-ethyl) -amide; _
4-[2- (3-Dimethylamino-phenylamino) -5-methyl-

35 pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid (2-
hydroxy-1-phenyl-ethyl) -amide;
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180: 4-(2-Amino-pyrimidin-4-yl)-1H-pyrrole-2-carboxylic
acid (2-hydroxy-l-methyl-2-phenyl-ethyl)-methyl-
amide;

40 181: 4-(2-Amino-pyrimidin-4-yl)-1H-pyrrole-2-carboxylic
acid (2-hydroxy-l-methyl-2-phenyl-ethyl)-methyl-
amide;

183 - (2-Amino-pyrimidin-4-yl) -1H-pyrrole-2-carboxylic
acid (2-hydroxy-2-phenyl-ethyl)-methyl-amide;

45 184: {[4-(2-Ethylamino-5-methyl-pyrimidin-4-y1)-1H-

|

pyrrole-2-carbonyl] -amino} -phenyl-acetic acid methyl
ester;
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ethyl] -amide;

193: 4-[2-(2-Cyclopropyl-1-hydroxymethyl-ethylamino) -5-
methyl-pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid
(2-hydroxy-1-phenyl-ethyl) -amide;

25 194: 4-[2-(2,3-Dimethyl-phenylamino)-5-methyl-pyrimidin-
4-yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-
phenyl-ethyl) -amide;

4- (2-Ethoxyamino-5-methyl-pyrimidin-4-yl) -1H-
pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-

30 ethyl) -amide;
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196: 4-[2-(1-Hydroxymethyl-2-methyl-propylamino)-5-
methyl-pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid
(2-hydroxy-1-phenyl-ethyl) -amide;

197 - (2-Ethylamino-5-methyl-pyrimidin-4-yl) -1H-pyrrole-

|

35 2-carboxylic acid (2-oxo-1l-phenyl-propyl)-amide;

198 - (2-Ethylamino-5-methyl-pyrimidin-4-yl) -1H-pyrrole-
2-carboxylic acid [2-hydroxy-1-(3-trifluoromethyl-
phenyl) -ethyl] -amide;

199: 4-[2-(3-Fluoro-phenylamino) -5-methyl-pyrimidin-4-

40 yl] -1H-pyrrole-2-carboxylic acid [2-hydroxy-1-(3-
trifluoromethyl-phenyl) -ethyl] -amide;

200: 4-[2-(2-Chloro-phenylamino) -5-methyl-pyrimidin-4-
y1l] -1H-pyrrole-2-carboxylic acid [2-hydroxy-1-(3-
trifluoromethyl-phenyl) -ethyl] -amide;

45 201: 4-[2-(2-Hydroxy-1l-phenyl-ethylamino)-5-methyl-

|

pyrimidin-4-yl]-1H-pyrrole-2-carboxylic acid [2-
hydroxy-1-(3-trifluoromethyl-phenyl) -ethyl]-amide;
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229: 4-[5-Methyl-2-(5-methyl-isoxazol-3-ylamino) -
pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid (2-
hydroxy-1-phenyl-ethyl) -amide;

40 230: 4-{2-[1-(3-Chloro-4-fluoro-phenyl) -2-hydroxy-
ethylamino) -S-methyl-pyrimidin-4-yl}-1H-pyrrole-2-
carboxylic acid (2-hydroxy-1l-phenyl-ethyl) -amide;
: 4-(5-Methyl-2-phenylamino-pyrimidin-4-yl) -1H-
pyrrole-2-carboxylic acid [1-(3-fluoro-phenyl)-2-
45 hydroxy-ethyl] -amide;
: 4-[2-(1-Hydroxymethyl-propylamino) -5-methyl-
pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid [1-(3-
chloro-phenyl) -2-hydroxy-ethyl] -amide;
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m and n are each independently selected from zero or one;
R' is selected from hydrogen, CN, halogen, R, N(R7),, OR,
or OH;
R? is selected from - (CHy)yR®, -(CH,),CH(R®),,
- (CH;) yCH (R®) CH(R®);, -N(R'),, or -NR®(CH;),N(R*),;
y is 0-6; |
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each R’ is independently selected from hydrogen or an
optionally substituted C;.¢ aliphatic group, or two R’
on the same nitrogen are taken together with the
nitrogen to form a 5-8 membered heterocyclyl or
heterocaryl ring;

R® is selected from R, (CH,)},OR?, (CH,).N(R*'),, or (CH,).SR’;

and

each w is independently selected from 0-4.

2. The method according to claim 1, wherein Sp is

selected from one of the following:
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4. The method according to claim 3, wherein:

(a) R® is hydrogen, carbocyclyl, -CH(R®)R, or an
optionally substituted group selected from C;_,
aliphatic, 3-6 membered heterocyclic, or a 5-6
membered aryl or heteroaryl ring;

(b) T.R' is hydrogen, amino, OH, 3-6 membered
carbocyclyl, or an optionally substituted group
selected from C,.¢ aliphatic or a 5-6 membered
aryl or heteroaryl ring;

(c} Q is -CO-, -COz-, -CONH-, -S0,-, -SO;NH-,
-OC(O)NH-, -C(O)ONH-, or —-CONHNH-;
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5. The method according to claim 3, wherein said
compound has one or more features selected from the group
consisting of:

(a) R® is selected from hydrogen, methyl, ethyl,

propyl, cyclopropyl, cyclohexyl, isopropyl,

- CH (CH,0H) phenyl, -CH(CH,OH)ethyl, -CH(CH,OH),,
-CH (CH,OH) isopropyl, -CH(CH,OH)CH,cyclopropyl, or
an optionally substituted phenyl, benzyl, or
isoxazolyl group;

(b) TeR' is selected from optionally substituted
phenyl, methyl, ethyl, propyl, cyclopropyl,
cyclohexyl, CH,OCH;, CH,OH, OH, NH,;, NHCH;, NHAC,
NHC (O)NHCH;, or CH,NHCH;; '

{c) Q is -CO-, -CONH-, -80;-, or -SO,NH-;

(d) R* is - (CH;)yR®, - (CH;),CH(R’);, or
- (CH,) yCH (R®) CH(R®),, wherein R® is OH or CH,OH;
and

(e) R® is -CH,OH, - (CH,),OH, isopropyl, or an
optionally substituted group selected from
pyrrolidin-1-yl, morpholin-4-yl, piperidin-1-vyl,
piperazin-1-yl, 4-methyl([1l,4]diazepan-1-yl, 4-
phenyl-piperazine-1-yl, pyridin-3-y1l, pyridin-4-
yl, imidazolyl, furan-2-yl, 1,2,3,4-
tetrahydroisoquinoline, tetrahydrofuran-2-yl,

cyclohexyl, phenyl, or benzyl.



109K &&' () - w2xaxxxy| [: v4 @Yy10%&& ()-1 @O0109%K&& ()- .:109%&& () -
& 10%K&&' ()- @S 10%K&& ()-2) [3@610@®$b&f()- y!lyJyyyyyyy| [ NA4

10k &10k&1. K10%K&E ()- @B8LOWB& ()-y 5 10% k& & ()-

@10%KES! %I&gdz’"@ 7Gzl z| [ NA4 10 O mil0%K & ()-1 { mi0% gﬁﬁé'%ﬁi
& ()- L10%! & ()- S YI0%! & ()-t) 10%! & ()-lztzzzzzz|[:NA4 10 I
108 & ()-1 | 10% & ()- | 10% & ()- 1-199%k& ()- v n0O nl0% & ()- )

MLOYPf P& ()-zzzz{${{|[:NA4 10 "#F'10% & ()-,| K .09Z10% & ()- ~9Z109M

N& ()- 9Z10%t& (Jo. FIEID%Rethod according to claim 5, wherein:

(a) R’ is selected from hydrogen, methyl, ethyl,
propyl, cyclopropyl, cyclohexyl, isopropyl,
~-CH(CH,0H)phenyl, -CH(CH,OH)ethyl, -CH(CH,0H),
~-CH (CH,0H) isopropyl, -CH(CH,OH)CH,cyclopropyl, or
an optionally substituted phenyl, benzyl, or
isoxazolyl group;

(b) Tle is selected from optionally substituted
phenyl, methyl, ethyl, propyl, cyclopropyl,
cyclohexyl, CH,OCH;, CH,OH, OH, NH,, NHCH;, NHAC,
NHC (O) NHCH;, oxr CH,NHCH;;

(¢) Q is -COG-, -CONH-, -80,-, or -8SO;NH-;

(d) R®* is -(CH,),R°, - (CH;),CH(R®),, or
- (CH;)yCH(R®)CH(R®),, wherein R® is OH or CH,OH;
and

(e) R® is -CH,0H, - (CH,).0OH, isopropyl, or an
optionally substituted group selected from
pyrrolidin-1-yl, morpholin-4-yl, piperidin-l—yl,
piperazin-1-yl, 4-methyl[l,4])diazepan-1-yl, 4-
phenyl-piperazine-1-yl, pyridin-3-yl, pyridin-4-
yl, imidazolyl, furan-2-vyl, 1,2,3,4-
tetrahydroisoquinoline, tetrahydrofuran-2-yl,

cyclohexyl, phenyl, or benzyl.

7. The method according to claim 2, wherein said

compound is of formula III-a:
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or a pharmaceutically acceptable derivative thereof.

8.

The method according to claim 7, wherein said

compound has one or more features selected from the group

consisting of:

(a) R’ is hydrogen, carbocyclyl, -CH(R®)R, or an

(b)

(a)

(£)

optionally substituted group selected from C;_,4

aliphatic, 3-6 membered heterocyclic, or a 5-6

membered aryl or heterocaryl ring;

TwR' is hydrogen, N(R*),, OH, 3-6 membered

carbocyclyl, or an optionally substituted group

selected from C;.¢ aliphatic or a 5-6 membered

aryl or heteroaryl ring;

Q is 'CO', "COz", -CONH-, 'SOz-, —SOZNH—,
-OC (O)NH-, -C(O)ONH-, or —-CONHNH-;
R® is -NR®(CH,),N(R%*),, -(CH;),R®, - (CH,),CH(R®),, or

- (CH,) yCH (R®) CH(R®) 5;

R* is R, R’, or -(CHy),CH(R®),; and

R® is an optionally substituted group selected

from phenyl, 5-6 membered heteroaryl, or 5-6

membered heterocyclyl.

The method according to claim 8, wherein:

R’ is hydrogen, carbocyclyl, -CH(R®)R, or an

optionally substituted group selected from Cji.4

aliphatic, 3-6 membered heterocyclic, or a 5-6

membered aryl or heterocaryl ring;

TeR' is hydrogen, N(R!),, OH, 3-6 membered

carbocyclyl, or an optionally substituted group

selected from C;.¢ aliphatic or a 5-6 membered

.aryl or heterocaryl ring;
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10. A method of inhibiting ERK-2 activity in a

biocological sample, which method comprises contacting said

sample with a compound of formula I:

R%U
"NH

N)\z1
[

LA
RO s
TR

I

or a pharmaceutically acceptable derivative thereof,

wherein:

Sp is a spacer group comprising a 5-membered
heterocaromatic ring, wherein Ring A and QR? are
attached to Sp at non-adjacent positions; and wherein
Sp has up to two R® subsEituents, provided that two
substitutable carbon ring atoms in Sp are not
simultaneously substituted by RS;

z' and 2z® are each independently selected from N or CH;

T and Q are each an independently selected linker group;

U is selected from -NR’-, -NR’CO-, -NR’CONR’-, -NR’CO,-,
-0-, -CONR’-, -CO-, -CO,-, -0OC(O)-, -NR’SO,-, -SO,NR’-,
-NR’SO,NR’-, or -80;-;
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R is selected from - (CH;)yR®, -(CH;),CH(R®),,

- (CHz) yCH(R®) CH(R®);, -N(R*),, or -NR*(CH,),N(R*),;

vy is 0-6;

R® is selected from R’, R, -(CH:),CH(R®)R, CN,
- (CH) yCH (R®) CH(R®),, or - (CH),CH(R®)N(R%),

each R is independently selected from an optionally
substituted group selected from C;.¢ aliphatic, Cs-10
aryl, a heterocaryl ring having 5-10 ring atoms, or a
heterocyclyl ring having 3-10 ring atoms;

each R* is independently selected from R, R’, -COR’, -COR,
-CON(R"),, -SO;R’, - (CHy)yR®>, or -(CH;),CH(R®),;

each R® is independently selected from R, OR, CO.R,
(CH;) N(R7),, N(R"),, OR7, SR’, NR'COR’, NR’CON(R’),,
CON(R’),, SO;R’, NR’SO,R’, COR’, CN, or SO,N(R’),;

each R® is independently selected from R’, F, Cl,
(CH,)yN(R")2, N(R7),, OR’7, SR’7, NR'COR’, NR’CON(R’)j,
CON(R’),, SO;R’, NR'SO,R7, COR’, CN, or SO.N(R"),;

each R’ is independently selected from hydrogen or an
optionally substituted C;.¢ aliphatic group, or two R’
on the same nitrogen are taken together with the
nitrogen to form a 5-8 membered heterocyclyl or
heteroaryl ring;

R® is selected from R, (CH,),OR7, (CH,),N(R*),, or (CH,).SR’;

and

each w is independently selected from 0-4.

11. The method according to claim 10, wherein Sp is

selected from one of the following:
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or a pharmaceutically acceptable derivative thereof.

12. The method according to claim 11, wherein said
compound has one or more features selected from the group
consisting of: .

(a) R® is hydrogen, carbocyclyl, -CH(R®*)R, or an
optionally substituted group selected from C;.,4
aliphatic, 3-6 membered heterocyclic, or a 5-6
membered aryl or heteroaryl ring;

{(b) TsR' is hydrogen, amino, OH, 3-6 membered
carbocyclyl, or an optionally substituted group
selected from C;.¢ aliphatic or a 5-6 membered
aryl or heterocaryl ring;

(c) Q is -CO-, -CO,-, —-CONH-, -SO;-, -SO;NH-,
-OC(O)NH-, -C(O)ONH-, or -CONHNH-;

(d) R® is -NR*(CH,),N(R*),, - (CH),R®, - (CH;),CH(R®),, or
- (CH,) yCH (R®) CH (R®) 5 ;

(£) R* is R, ‘R7, or -(CH;),CH(R’),; and

(g) R® is an optionally substituted group selected
from C;.¢ aliphatic, phenyl, 5-6 membered

heterocaryl, or 5-6 membered heterocyclyl.

13. The method according to c¢laim 12, wherein:
(a) R?® is hydrogen, carbocyclyl, -CH(R®)R, or an

optionally substituted group selected from Cj-4
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14. The method according to claim 12, wherein said
compound has one or more features selected from the group
consisting of:

(a) R® is selected from hydrogen, methyl, ethyl,

propyl, cyclopropyl, cyclohexyl, isopropyl,

-CH (CH,OH) phenyl, -CH(CH;OH)ethyl, -CH(CH,0H),,
-CH (CH,0H) isopropyl, -CH(CH,OH)CH,cyclopropyl, or
an optionally subétituted phenyl, benzyl, or
isoxazolyl group;

(b) T,R' is selected from optionally substituted
phenyl, methyl, ethyl, propyl, cyclopropyl,
cyclohexyl, CH,OCH;, CH,OH, OH, NH,, NHCH,;, NHAc,
NHC (O) NHCH;, or CH,NHCH;;

(c) Q is -CO-, -CONH-, -S0,-, or -SO,NH-;

(d) R® is - (CH),R®, - (CH,),CH(R®);, or
- (CH,) ,CH(R®) CH(R®) ;, wherein R® is OH or CH,OH;

and
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15. The method according to claim 14, wherein:
(a) R? is selected from hydrogen, methyl, ethyl,
propyl, cyclopropyl, cyclohexyl, isopropyl,
-CH (CH,0H) phenyl, -CH(CH,OH)ethyl, -CH(CH,OH).,
-CH (CH,OH) isopropyl, -CH(CH,OH)CH,cyclopropyl, or
an optionally substituted phenyl, benzyl, or
isoxazolyl group;
(b) TxR' is selected from optionally substituted
phenyl, methyl, ethyl, propyl, cyclopropyl,
cyclohexyl, CH,OCH;, CH,0H, OH, NH,, NHCH,, NHAcC,
NHC (O) NHCH;, or CH,NHCH;;
(¢) Q is -CO-, -CONH-, -S0,-, or -SO,NH-;
(d) R* is -(CH,),R®, - (CH),CH(R®),, or
- (CH,) yCH(R®)CH(R®);, wherein R® is OH or CH,OH;
and
(e) R® is -CH,0H, - (CH;),0H, isopropyl, or an
optionally substituted group selected from
pyrrolidin-1-yl, morpholin-4-yl, piperidin-1-yl,
piperazin-1-yl, 4-methyl([l,4)diazepan-1-yl, 4-
phenyl-piperazine-1-yl, pyridin-3-yl, pyridin-4-
yl, imidazolyl, furan-2-yl, 1,2,3,4-
tetrahydroisogquinoline, tetrahydrofuran-2-yl,

cyclohexyl, phenyl, or benzyl.
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17. The method according to claim 16, wherein said
compound has one or more features selected from the group
consisting of:

(a) R?® is hydrogen, carbocyclyl, -CH(R®)R, or an
optionally substituted group selected from C;.4
aliphatic, 3-6 membered heterocyclic, or a 5-6
membered aryl or hetercaryl ring;

(b) TwR' is hydrogen, N(R%);, OH, 3-6 membered
carbocyclyl, or an optionally substituted group
selected from C;.¢ aliphatic or a 5-6 membered
aryl or heteroaryl ring;

(c¢) Q is -CO-, -CO:-, —-CONH-, -80,-, -SO,NH-,
-OC(O)NH-, -C(O)ONH-, or —-CONHNH-;

(d) R® is -NR*(CH;),N(R%);, -(CH;)4R°, -(CH,),CH(R®),, or

" - (CH,),CH(R®) CH(R®) ,;

(£) R* is R, R’, or -(CH;),CH(R®),; and

(g) R® is an optionally substituted group selected
from phenyl, 5-6 membered heterocaryl, or 5-6

membered heterocyclyl.

18. The method according to claim 17, wherein:
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selected from C;.¢ aliphatic or a 5-6 membered

aryl or heteroaryl ring;

(¢) Q is -CO-, -CO,-, -CONH-, -SO,-, -SO,NH-,
-OC(O)NH-, -C(O)ONH-, or -CONHNH-;
(d) R® is -NR*(CH;),N(R*)., -(CH;),R’>, -(CH;),CH(R®),, or

- (CHz) yCH (R®) CH(R®) 3;

(f) R* is R, R’, or -(CH,),CH(R®),; and

(g) R® is an optionally substituted group selected
from phenyl, 5-6 membered heteroaryl, or 5-6

membered heterocyclyl.

19. A method of inhibiting ERK-2 activity in a
patient, which method comprises administering to said
patient a compound selected from the group consisting of:

- (2-Amino-5-phenyl-pyrimidin-4-yl) -1H-pyrrole-2-
carboxylic acid dimethylamide;

{4-[2-Amino-5- (3-chloro-phenyl) -pyrimidin-4-y1]-1H-
pyrrol-2-yl}-pyrrolidin-1-yl-methanone;

{4- [2-Amino-5- (3-chloro-2-fluoro-phenyl) -pyrimidin-4-
yl] -1H-pyrrol-2-yl}-pyrrolidin-1-yl-methanone;

- (2-Amino-5-phenyl-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid (2-pyridin-3-yl-ethyl)-amide;

[4- (2-Amino-5-phenyl-pyrimidin-4-yl)-1H-pyrrol-2-yl]-
morpholin-4-yl-methanone;

[4- (2-Amino-5-phenyl-pyrimidin-4-yl)-1H-pyrrol-2-yl]-
[1,4']bipiperidinyl-1'-yl-methanone;

{4-[2-Amino-5- (3, 4-dimethoxy-phenyl) -pyrimidin-4-yl] -
1H-pyrrol-2-yl}- (3-hydroxy-piperidin-1-yl) -methanone;

{4-[2-Amino-5- (3, 4-dimethoxy-phenyl) -pyrimidin-4-yl]-
1H-pyrrol-2-yl}-[1,4']bipiperidinyl-1'-yl-methanone;

[4- (2-Amino-5-m-tolyl-pyrimidin-4-yl)-1H- pyrrol 2-yl]-
[1,4']bipiperidinyl-1'-yl-methanone;
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, Q- _'ro -carboxyllé i pyr15% 3- y ethyl) -amide;

(2-Amino-5-m- tolyl pyrimidin-4-yl)-1H-pyrrol-2-yl] -

morpholln 4-yl-methanone;

4-(2-Amino-5-m-tolyl-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid (2-pyridin-3-yl-ethyl) -amide;

4-[2-Amino-5- (3-chloro-phenyl) -pyrimidin-4-yl] -1H-
pyrrole-2-carboxylic acid (2-pyridin-3-yl-ethyl)-amide;

{4-[2-Amino-5- (3-chloro-phenyl) -pyrimidin-4-yl] -1H-
pyrrol-2-yl}-[4-(2-fluoro-phenyl) -piperazin-1-yl] -
methanone;

{4-[2-Amino-5- (3-chloro-phenyl) -pyrimidin-4-yl] -1H-
pyrrol-2-yl}- (4-phenyl-piperazin-1-yl)-methanone;

{4-[2-Amino-5- (3-chloro-phenyl) -pyrimidin-4-y1l] -1H-
pyrrol-2-yl}-[4-(4-fluoro-phenyl) -3, 6-dihydro-2H-pyridin-
1-yl] -methanone;

{4-[2-Amino-5- (3-chloro-phenyl) -pyrimidin-4-yl] -1H-
pyrrol-2-yl}-(3,4-dihydro-1H-isoquinolin-2-yl) -methanone;
{4-[2-Amino-5- (3-chloro-phenyl) -pyrimidin-4-yl] -1H-
pyrrol-2-yl}-(4-pyridin-2-yl-piperazin-1-yl)-methanone;

{4-[2-Amino-5~ (3-chloro-2-fluoro-phenyl) -pyrimidin-4-
yl] -1H-pyrrol-2-yl}-morpholin-4-yl-methanone;

{4-[2-Amino-5- (3-chloro-phenyl) -pyrimidin-4-yl] -1H-
pyrrol-2-yl}-(4-hydroxy-piperidin-1-yl)-methanone;

{4-[2-Amino-5- (3-chloro-phenyl) -pyrimidin-4-y1] -1H-
pyrrol-2-yl}-[1,4’')bipiperidinyl-1’-yl-methanone;

-{2-Amino-5-phenyl-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid benzyl-methyl-amide;

[4- (2-Amino-5-phenyl-pyrimidin-4-yl) -1H-pyrrol-2-yl] -
[4- (4-methoxy-phenyl) -piperazin-1-yl] -methanone;

[4- (2-Amino-5-phenyl-pyrimidin-4-yl) -1H-pyrrol-2-yl] -
(2-hydroxymethyl-piperidin-1-yl) -methanone;

[4- (2-Amino-5-phenyl-pyrimidin-4-yl) -1H-pyrrol-2-yl] -
(3,4-dihydro-1H-isoquinolin-2-yl) -methanone;
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4- [2-Amino-5-(3-chloro-2-fluoro-phenyl) -pyrimidin-4-
yl]l -1H-pyrrole-2-carboxylic acid (2-hydroxy-1l-methyl-2-
phenyl-ethyl) -methyl-amide;

{4-[2-Amino-5- (3-chloro-2-fluoro-phenyl) -pyrimidin-4-
yl] -1H-pyrrol-2-yl}- (4-pyridin-2-yl-piperazin-1-yl)--
methanone;

[4- (2-Amino-5-phenyl-pyrimidin-4-yl)-1H-pyrrol-2-yl]}-
(4-hydroxy-piperidin-1-yl) -methanone;

{4-[2-Amino-5-(3,4-dimethoxy-phenyl) -pyrimidin-4-y1] -
1H-pyrrol-2-yl}- (4-hydroxy-piperidin-1-yl) -methanone;

{4-[2-Amino-5- (3-chloro-2-fluoro-phenyl) -pyrimidin-4-
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{4-[2-Amino-5-(3,4-dimethoxy-phenyl) -pyrimidin-4-y1] -
1H-pyrrol-2-yl}- (4-pyridin-2-yl-piperazin-1-yl) -
methanone;

{4-[2-Amino-5- (3-chloro-phenyl) -pyrimidin-4-y1l] -1H-
pyrrol-2-yl}-[4-(2-hydroxy-ethyl)-piperazin-1-y1]-
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[4-(2-Amino-5-phenyl-pyrimidin-4-yl)-1H-pyrrol-2-yl]- .
pyrrolidin-1l-yl-methanone;

{4-[2-Amino-5- (3-chloro-phenyl) -pyrimidin-4-yl}-1H-
pyrrol-2-yl}-morpholin-4-yl-methanone;
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4-(2-Amino-5-methyl-pyrimidin-4-yl) -1H-pyrrole-2-
carboxylic acid (3-hydroxy-1l-phenyl-propyl)-amide;
4-(2,5-Diamino-pyrimidin-4-yl)-1H-pyrrole-2-carboxylic
acid 3-chloro-4-fluoro-benzylamide;
- (2-Amino-5-methylamino-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid 3-chloro-4-fluoro-benzylamide;

4~ (5-Acetylamino-2-amino-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid 3-chloro-4-fluoro-benzylamide;

- [2-Amino-5- (3-methyl-ureido) -pyrimidin-4-yl]}-1H-
pyrrole-2-carboxylic acid 3-chloro-4-fluoro-benzylamide;
- {2-Amino-5-hydroxy-pyrimidin-4-yl) -1H-pyrrole-2-

carboxylic acid 3-chloro-4-fluoro-benzylamide;
4-(2-Amino-5-methylaminomethyl-pyrimidin-4-y1l)-1H-
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- (2-Amino-5-hydroxymethyl-pyrimidin-4-yl) -1H-pyrrole-
2-carboxylic acid 3-chloro-4-fluoro-benzylamide;
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- (2-Amino-5-methanesulfonyl-pyrimidin-4-yl) -1H-
pyrrole-2-carboxylic acid 3-chloro-4-fluoro-benzylamide;

- (2-Amino-5-hydroxymethyl-pyrimidin-4-yl) -1H-pyrrole-
2-carboxylic acid 3,4-difluoro-benzylamide;
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4-[2-Amino-5- (3-fluoro-5-trifluoromethyl-phenyl) -
pyrimidin-4-yl]-1H-pyrrole-2-carboxylic acid (2-hydroxy-
1-phenyl-ethyl) -amide;
4- (2-Amino-5-propyl-pyrimidin-4-yl) -1H-pyrrole-2-
carboxylic acid (2-pyridin-3-yl-ethyl) -amide;
4-(2-Amino-5-methyl-pyrimidin-4-yl) -1H-pyrrole-2-
carboxylic acid (2-pyridin-3-yl-ethyl) -amide;
- (5-Methyl-2-methylamino-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid (2-pyridin-3-yl-ethyl) -amide;
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carboxylic acid (2-hydroxy-1l-phenyl-ethyl) -amide;
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4-(2-Ethylamino-5-methyl-pyrimidin-4-yl) -1H-pyrrole-2-
carboxylic acid (3-phenyl-propyl) -amide;

- (2-Amino-5-ethyl-pyrimidin-4-yl) -1H-pyrrole-2-
carboxylic acid [2-(6-methoxy-1H-indol-3-yl)-ethyl]-
amide;

4-(5-Methyl-2-phenylamino-pyrimidin-4-yl) -1H-pyrrole-2-
carboxylic acid (2-phenoxy-ethyl)-amide;

- (5-Methyl-2-phenylamino-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid (1l-methyl-3-phenyl-propyl)-amide;

- (5-Methyl-2-methylamino-pyrimidin-4-yl) -1H-pyrrole-2-
carboxylic acid (1H-benzoimidazol-2-ylmethyl)-amide;

4- (5-Methyl-2-methylamino-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid (1-hydroxymethyl-3-methyl-butyl)-amide;

- (5-Methyl-2-phenylamino-pyrimidin-4-y1l) -1H-pyrrole-2-
carboxylic acid [1l-hydroxymethyl-2-(1H-imidazol-4-yl)-
ethyl] -amide;

- (2-Amino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid (tetrahydro-furan-2-ylmethyl)-amide;

4-[2-(2-Diethylamino-ethylamino) -5-methyl-pyrimidin-4-
yl] -1H-pyrrole-2-carboxylic acid 3,4-difluoro-
benzylamide;

4-[5-Methyl-2- (2-piperidin-1-yl-quinazolin-4-ylamino) -
pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid benzylamide;

4- (5-Methyl-2-methylamino-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid [1-(3-chloro-4-fluoro-phenyl)-2-hydroxy-
ethyl] amide;

~ (5-Methyl-2- phenylamlno pyrimidin-4-yl) -1H-pyrrole-2-

carboxyllc acid [1-(3-chloro-4-fluoro-phenyl)-2-hydroxy-
ethyl] -amide;

4-[2-(3-Fluoro-phenylamino) -5-methyl-pyrimidin-4-yl] -
1lH-pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-ethyl) -
amide;

4-[2-(3-Methoxy-phenylamino) -5-methyl-pyrimidin-4-yl]-
1H-pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-ethyl) -
amide;
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- (5-Methyl-2-phenylamino-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid [2-hydroxy-1-(3-trifluoromethyl-phenyl) -
ethyl] -amide;

4-[2-(3-Fluoro-phenylamino) -5-methyl -pyrimidin-4-y1]-
lE-pyrrole-2-carboxylic acid [1-(3-fluoro-4-methyl-
phenyl) -2-hydroxy-ethyl] -amide;
4-[2-(3-Fluoro-phenylamino) -5-methyl-pyrimidin-4-yl]-
lH-pyrrole-2-carboxylic acid [2-hydroxy-1-(3-
trifluoromethyl-phenyl) -ethyl] -amide;
4-[5-Methyl-2-(3-trifluoromethyl-phenylamino) -
pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-
l1-phenyl-ethyl) -amide;
4-(2-Benzylamino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid (2-hydroxy-1l-phenyl-ethyl) -amide;
4-[2-(3,4-Dimethyl-phenylamino) -5-methyl-pyrimidin-4-
yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-
ethyl) -amide;
4-[2-(4-Benzyloxy-phenylamino)-5-methyl-pyrimidin-4-
yl]-1H-pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-
ethyl) -amide;
4-(2-Isopropylamino-5-methyl-pyrimidin-4-yl) -1H-
pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-ethyl) -
amide;
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1- phenyl ethyl) -amide;
-(2-Isobutylamino-5-methyl-pyrimidin-4-yl) -1H-pyrrole-
2- carboxyllc acid (2-hydroxy-1l-phenyl-ethyl)-amide;
4-[2-(Cyclopropylmethyl-amino) -5-methyl-pyrimidin-4-
yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-
ethyl) -amide;

- (5-Methoxymethyl-2-phenylamino-pyrimidin-4-yl)-1H-
pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-ethyl) -
amide;

- (2-Amino-5-methoxymethyl-pyrimidin-4-yl)-1H-pyrrole-
2-carboxylic acid (2-hydroxy-1l-phenyl-ethyl)-amide;

-(2-Cyclopropylamino-5-methyl-pyrimidin-4-yl)-1H-
pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-ethyl) -
amide;

- (5-Methyl-2-propylamino-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid (2-hydroxy-1l-phenyl-ethyl) -amide;

4-[2-(2-Hydroxy-1l-phenyl-ethylamino) -5-methyl-
pyrimidin-4-yl]-1H-pyrrole-2-carboxylic acid (2-hydroxy-
l-phenyl-ethyl) -amide;

-(2-Amino-pyrimidin-4-yl)-1H-pyrrole-2-carboxylic acid
(2-hydroxy-1l-methyl-2-phenyl-ethyl) -amide;

- (2-Amino-pyrimidin-4-yl)-1H-pyrrole-2-carboxylic acid
(2-hydroxy-1-methyl-2-phenyl-ethyl)-amide;

- (2-Amino-pyrimidin-4-yl)-1H-pyrrole-2-carboxylic acid
(2-hydroxy-2-phenyl-ethyl) -methyl-amide;

-(2-Ethylamino-5-methyl-pyrimidin-4-yl) -1H-pyrrole-2-
carboxylic acid (2-hydroxy-l-methyl-2-phenyl-ethyl)-
amide;

-(2-Ethylamino-5-methyl-pyrimidin-4-y1) -1H-pyrrole-2-
carboxylic acid (2-hydroxy-l-methyl-2-phenyl-ethyl)-
amide;

4-(2-Ethylamino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid (2-hydroxy-2-phenyl-ethyl)-amide;

- (2-Amino-pyrimidin-4-yl)-1H-pyrrole-2-carboxylic acid
(2-hydroxy-1l-methyl-2-phenyl-ethyl)-methyl-amide;

-(2-Ethylamino-5-methyl-pyrimidin-4-yl) -1H-pyrrole-2-
carboxylic acid (2-hydroxy-1l-hydroxymethyl-2-phenyl-
ethyl) -amide;
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4-[2-(2-Hydroxy-1-methyl-ethylamino) -5-methyl-
pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-
l-phenyl-ethyl) -amide; .
4-[2-(2-Hydroxy-propylamino) -5-methyl-pyrimidin-4-yl] -
. 1H-pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-ethyl) -
amide;

4-[2- (2-Hydroxy-propylamino) -5-methyl-pyrimidin-4-yl] -
1H-pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-ethyl) -
amide;

4-[2-(2-Hydroxy-cyclohexylamino)-5-methyl-pyrimidin-4-
yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-
ethyl) -amide;

4 - (5-Hydroxymethyl-2-phenylamino-pyrimidin-4-yl)-1H-
pyrrole-2-carboxylic ac1d (2-hydroxy-1l-phenyl-ethyl) -
amide;

{[4- (2-Ethylamino-5-methyl-pyrimidin-4-yl) -1H-pyrrole-
2-carbonyl)] -amino}-phenyl-acetic acid methyl ester;

4-[2-(2-Hydroxy-1l-methyl-ethylamino) -5-methyl-
pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-
1-phenyl-ethyl) -amide;

4-[2-(3-Dimethylamino-phenylamino) -5-methyl-pyrimidin-
4-yl]l-1H-pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-
ethyl) -amide;

-(2-Amino-pyrimidin-4-yl)-1H-pyrrole-2-carboxylic acid
(2-hydroxy-1-methyl-2-phenyl-ethyl)-methyl-amide;

4-(2-Amino-pyrimidin-4-yl)-1H-pyrrole-2-carboxylic acid
(2-hydroxy-l1-methyl-2-phenyl-ethyl)-methyl-amide;

4-(2-Ethylamino-5-methoxymethyl-pyrimidin-4-y1l)-1H-
pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-ethyl) -
amide; _

4-(2-Ethylamino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid (2-hydroxy-1l-pyridin-3-yl-ethyl)-amide;

- (2-Ethylamino-5-hydroxymethyl-pyrimidin-4-yl) -1H-
pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-ethyl) -
amide;
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carboxylic acid [2-hydroxy-1-(3-trifluoromethyl-phenyl) -
ethyl] -amide;
4-[2-(3-Fluoro-phenylamino) -5-methyl-pyrimidin-4-yl]-
1H-pyrrole-2-carboxylic acid [2-hydroxy-1-(3-
trifluoromethyl-phenyl) -ethyl] -amide;
4-[2-(2-Chloro-phenylamino) -5-methyl-pyrimidin-4-yl] -
l1H-pyrrole-2-carboxylic acid [2-hydroxy-1-(3-
trifluoromethyl-phenyl) -ethyl] -amide;
4-[2-(2-Hydroxy-1-phenyl-ethylamino)-5-methyl-
pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid [2-hydroxy-
-(3-trifluoromethyl-phenyl) -ethyl] -amide;
4-[2-(3-Dimethylamino-phenylamino) -5-methyl-pyrimidin-
4-yl]l -1H-pyrrole-2-carboxylic acid [2-hydroxy-1-(3-
trifluoromethyl-phenyl) -ethyl] -amide;

- (2-Cyclopropylamino-5-methyl-pyrimidin-4-yl) -1H-
pyrrole-2-carboxylic acid [2-hydroxy-1-(3-
trifluoromethyl-phenyl) -ethyl] -amide;

- (2-Cyclopropylamino-5-methyl-pyrimidin-4-yl)-1H-
pyrrole-2-carboxylic acid [2-hydroxy-1-(2-methoxy-
phenyl) -ethyl] -amide;

- (2-Cyclopropylamino-5-methyl-pyrimidin-4-yl)-1H-
pyrrole-2-carboxylic acid [1-(3-chloro-phenyl) -2-hydroxy-
ethyl] -amide;

- (2-Cyclopropylamino-5-methyl-pyrimidin-4-yl)-1H-
pyrrole-2-carboxylic acid (2-hydroxy-1l-m-tolyl-ethyl) -
amide; :
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4-[5-Methyl-2- (morpholin-4-ylamino) -pyrimidin-4-y1]-1H-
pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-ethyl) -
amide;

4-[5-Methyl-2- (5-methyl-isoxazol-3-ylamino) -pyrimidin-
4-yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-
ethyl) -amide;

4-{2-[1-(3-Chloro-4-fluoro-phenyl) -2-hydroxy-
ethylamino] -5-methyl-pyrimidin-4-yl}-1H-pyrrole-2-
carboxylic acid (2-hydroxy-1l-phenyl-ethyl)-amide;

- (5~-Methyl-2-phenylamino-pyrimidin-4-yl) -1H-pyrrole-2-
carboxylic acid [1-(3-fluoro-phenyl)-2-hydroxy-ethyl]-
amide;

4-[2-(1-Hydroxymethyl-propylamino) -5-methyl-pyrimidin-
4-yl] -1H-pyrrole-2-carboxylic acid [1-(3-chloro-phenyl) -
2-hydroxy-ethyl] -amide;

4-[2- (2-Hydroxy-1-hydroxymethyl-ethylamino) -5-methyl-
pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid [1-(3-
chloro-phenyl) -2-hydroxy-ethyl] -amide;

4-[2- (1-Hydroxymethyl-propylamino) -5-methyl-pyrimidin-
4-yl]-1H-pyrrole-2-carboxylic acid (2-hydroxy-l-m-tolyl-
ethyl) -amide;

4-[2-(2-Hydroxy-1l-hydroxymethyl-ethylamino)-5-methyl-
pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-
l-phenyl-ethyl) -amide;

4-[2-(1-Hydroxymethyl-propylamino) -5-methyl-pyrimidin-
4-yl)-1H-pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-
ethyl) -amide; and

4-[5-Methyl-2-(2-methyl-cyclopropylamino) -pyrimidin-4-
yl]l-1H-pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-
ethyl) -amide.
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or a pharmaceutically acceptable derivative thereof,

wherein:

Sp is a spacer group comprising a 5-membered
heterocaromatic ring, wherein Ring A and Q’'R* are
attached to Sp at non-adjacent positions; and wherein
Sp has up to two R® substituents, provided that two
substitutable carbon ring atoms in Sp are not
simultaneously substituted by RS;

Z' and z® are each independently selected from N or CH;

T is a linker group;

Q' is selected from -CO,-, -C(O)NR’- or -SO,NR’-;
U is selected from -NR’-, -NR’CO-, -NR’CONR’-, -NR’CO,-,
-0-, -CONR’-, -CO-, -CO,-, -0C(0O)-, -NR’SO,-, -SO,NR’-,

-NR’SO,NR’-, or -80,-;
m and n are each independently selected from zero or one;
R' is selected from hydrogen, CN, halogen, R, N(R’),, OR,
or OH;
R*" is selected from - (CH;),CH(R®), or - (CH,),CH(R®)CH(R®);;
y is 0-6;
R’ is selected from R’, R, -(CH;),CH(R®)R, CN,
- (CH,) yCH(R®) CH(R®),, or - (CH,),CH(R®)N(R*),;
each R is independently selected from an optionally

substituted group selected from C;.¢ aliphatic, Cs-10
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selected from C;.¢ aliphatic or a 5-6 membered

aryl or heterocaryl ring; and
(c) R® is R or OR’, wherein R is carbocyclic, or an
optionally substituted 5 or 6-membered aryl or

heterocaryl ring.

23. The compound according to claim 22, wherein:

(a) R® is hydrogen, carbocyclyl, -CH(R®))R, or an
optionally substituted group selected from C;_,
aliphatic, 3-6 membered heterocyclic, or a 5-6
membered aryl or heteroaryl ring;

(b) T.R' is hydrogen, amino, OH, 3-6 membered
carbocyclyl, or an optionally substituted group
selected from C,.¢ aliphatic or a 5-6 membered
aryl or heteroaryl ring; and

(c) R® is R or OR’, wherein R is carbocyclic, or an
optionally substituted 5 or 6-membered aryl or

hetercaryl ring.

24. The compound according to claim 22, wherein
said compound has one or more features selected from the
group consisting of:

(a) R® is selected from hydrogen, methyl, ethyl,

propyl, cyclopropyl, cyclohexyl, isopropyl,
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carbocyclyl, or an optionally substituted group

selected from C;.¢ aliphatic or a 5-6 membered
aryl or heterocaryl ring; and
(c) R® is an optionally substituted 6-membered aryl,

heterocaryl, or carbocyclic ring.

28. The compound according to claim 27, wherein:

(a) R’ is hydrogen, carbocyclyl, -CH(R®)R, or an
optionally substituted group selected from Cj.4
aliphatic, 3-6 membered heterocyclic, or a 5-6
membered aryl or heteroaryl ring;

(b) TeR' is hydrogen, N(R!),, OH, 3-6 membered
carbocyclyl, or an optionally substituted group
selected from C;.¢ aliphatic or a 5-6 membered

aryl or heteroaryl ring; and
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(c) R® is an optionally substituted 6-membered aryl,

heteroaryl, or carbocyclic ring.

29. The compound according to claim 21, wherein

said compound is of formula I°:

R3U
"NH
eyt
H
TR R®
IO

or a pharmaceutically acceptable derivative thereof.

30. The compound according to c¢laim 29, wherein
said compound has one or more features selected from the
group consisting of:

(a) R?® is hydrogen, carbocyclyl, -CH(R®)R, or an
optionally substituted group selected from C;.4
aliphatic, 3-6 membered heterocyclic, or a 5-6
membered aryl or heteroaryl ring;

(b) TuR' is hydrogen, amino, OH, 3-6 membered
carbocyclyl, or an optionally substituted group
selected from C;.¢ aliphatic or a 5-6 membered
aryl or heterocaryl ring; and

(c) R® is R or OR’, wherein R is carbocyclic, or an
optionally substituted 5 or é6-membered aryl or

heteroaryl ring.

31. The compound according to claim 30, wherein:
(a} R? is hydrogen, carbocyclyl, -CH(R®*)R, or an

optionally substituted group selected from C,.,4



%&' () *+,-./0123456789: ; <=>?2@ABCDEF

WO 02/064586 PCT/US02/03791

-170-

aliphatic, 3-6 membered heterocyclic, or a 5-6
membered aryl or heteroaryl ring;

(b) ToR' is hydrogen, amino, OH, 3-6 membered
carbocyclyl, or an optionally substituted group
selected from C,.s aliphatic or a 5-6 membered
aryl or heterocaryl ring; and .

(c) R® is R or OR’, wherein R is carbocyclic, or an
optionally substituted 5 or 6-membered aryl or

heterocaryl ring.

32. A compound of formula III-a’:

or a pharmaceutically acceptable derivative thereof,

wherein:

T is a linker group;

U is selected from -NR’-, -NR’CO-, -NR’CONR’-, -NR’CO,-,
-0-, -CONR’-, -CO-, -CO;-, -OC(0)-, -NR’SO,-, -SO,NR’-,
-NR’SO,NR7-, or -80,-;

m and n are each independently selected from zero or one;

R' is selected from hydrogen, CN, halogen, R, N(R7),, OR,
or OH;

R’ is selected from R’, R, -(CH;),CH(R®)R, CN,

- (CH,)yCH (R®) CH(R®);, or - (CH:),CH(R®)N(R*),;
each R is independently selected from an optionally

substituted group selected from C;.¢ aliphatic, Ce-10
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aryl, a heterocaryl ring having 5-10 ring atoms, or a
heterocyclyl ring having 3-10 ring atoms;

each R* is independently selected from R, R’, -COR’, -CO.R,
-CON(R"),, -SO;R7, -(CH)yR®>, or - (CH,),CH(R®),;

each R is independently selected from R, OR, CO.R,
(CH2) N(R7)2, N(R"),, OR7, SR’7, NR'COR’, NR'CON(R’),,
CON(R"),, SOz;R7, NR’SO,R’, COR’, CN, or SO.N(R’),;

each R® is independently selected from R’, F, C1,
(CHz) yN(R7),, N(R")2, OR’7, SR’7, NR’COR’, NR'CON(R’),,
CON(R")., SO,R7, NR’SO,R’7, COR’, CN, or SO,N(R7),;

each R’ is independently selected from hydrogen or an
optionally substituted C,.¢ aliphatic group, or two R’
on the same nitrogen are taken together with the
nitrogen to form a 5-8 membered heterocyclyl or
heterovcaryl ring;

R® is selected from R, (CH,).OR’, (CH,).N(R%),, or (CH,).SR’;

and

each w is independently selected from 0-4.

33. The compound according to claim 32, wherein
said compound has one or more features selected from the
group consisting of:

(a) R® is hydrogen, carbocyclyl, -CH(R®)R, or an
optionally substituted group selected from C,_,
aliphatic, 3-6 membered heterocyclic, or a 5-6
membered aryl or heterocaryl ring;

(b) TyR' is hydrogen, N(R*),, OH, 3-6 membered
carbocyclyl, or an optionally substituted group
selected from C;.¢ aliphatic or a 5-6 membered
aryl or heterocaryl ring; and

(¢} R® is an optionally substituted 6-membered aryl,

heteroaryl, or carbocyclic ring.
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The compound according to claim 33, wherein:

R® is hydrogen, carbocyclyl, -CH(R®*)R, or an
optionally substituted group selected from C;.4
aliphatic, 3-6 membered heterocyclic, or a 5-6
membered aryl or heteroaryl ring;

T.R' is hydrogen, N(R%*),, OH, 3-6 membered
carbocyclyl, or an optionally substituted group
selected from C;.¢ aliphatic or a 5-6 membered
aryl or hetercaryl ring; and

R®> is an optionally substituted 6-membered aryl,

heteroaryl, or carbocyclic ring.

The compound according to claim 33, wherein

said compound has one or more features selected from the

group consisting of:

(a)

36.

(a)

R’ is selected from hydrogen, methyl, ethyl,
propyl, cyclopropyl, cyclohexyl, isopropyl,

-CH (CH,OH) phenyl, -CH(CH,OH)ethyl, -CH(CH,OH),,
-CH (CH,OH) isopropyl, -CH(CH,OH)CH;cyclopropyl, or
an optionally substituted phenyl or benzyl
group;

T.R' is selected from optionally substituted
phenyl, methyl, ethyl, propyl, cyclopropyl,
cyclohexyl, CH,OCH,;, CH,OH, OH, NH,, NHCH;, NHAC,
NHC (O) NHCH,;, or CH,;NHCH;; and

R®> is cyclohexyl or an optionally substituted

phenyl or pyridylring.

The compound according to claim 35, wherein:
R’ is selected from hydrogen, methyl, ethyl,
propyl, cyclopropyl, cyclohexyl, isopropyl,
-CH (CH,OH) phenyl, -CH(CH,OH)ethyl, -CH(CH.OH).,
-CH (CH,0H) isopropyl, -CH(CH,OH)CH,cyclopropyl, or
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an optionally substituted phenyl or benzyl
group;

(b) TuR' is selected from optionally substituted
phenyl, methyl, ethyl, propyl, cyclopropyl,
cyclohexyl, CH,OCH;, CH,OH, OH, NH,, NHCH;, NHAC,
NHC (QO)NHCH;, or CH,NHCH,; and

(c) R’ is cyclohexyl or an optionally substituted

phenyl or pyridylring.

37. A compound of formula III-a°:

RSU"\NH
N)\N o R
l N N/l\T/RS
TR \_ R®
III-a°

or a pharmaceutically acceptable derivative thereof,

wherein:

T is a linker group;

U is selected from -NR’-, -NR’CO-, -NR’CONR’-, -NR’CO,-,
-0-, -CONR’-, -CO-, -CO,-, -0OC(0)-, -NR’SO,-, -SO;NR’-,
-NR’SO,NR’-, or -80,-; |

m and n are each independently selected from zero or one;

R' is selected from hydrogen, CN, halogen, R, N(R"),, OR,
or OH;

y.is 0-6;

R’ is selected from R’, R, -(CH,),CH(R®)R, CN,

- (CH;) yCH (R®) CH(R®);, or - (CH;),CH(R®)N(R*);;
each R is independently selected from an optionally

substituted group selected from C,.¢ aliphatic, Cs-19
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aryl, a heterocaryl ring having 5-10 ring atoms, or a
heterocyclyl ring having 3-10 ring atoms;

each R' is independently selected from R, R’, -COR’, -COR,
-CON(R"),, -SO,R7, -(CH;)yR®’, or -(CH,),CH(R®),;

each R® is independently selected from R, OR, CO:R,
(CHz)yN(R"),, N(R"),, OR’, SR’, NR’COR’, NR’CON(R’).,
CON(R’),, SO,R’, NR’SO,R?, COR’, CN, or SO,N(R’),;

each R® is independently selected from R’, F, Cl,
(CH2) yN(R"), N(R7),, OR?, SR’7, NR’COR’, NR’CON(R’),
CON(R’)., SO,R’, NR’SO,R’, COR’, CN, or SO,N(R’),;

each R’ is independently selected from hydrogen or an
optionally substituted C;.¢ aliphatic group, or two R’
on the same nitrogen are taken together with the
nitrogen to form a 5-8 membered heterocyclyl or
heterocaryl ring;

R? is selected from R, (CH,).OR’, (CH,).N(R*)., or (CH,).,SR’;

and

each w is independently selected from 0-4.

38. The compound according to c¢laim 37, wherein
said compound has one or more features selected from the
group consisting of:

(a) R’ is hydrogen, carbocyclyl, -CH(R®)R, or an
optionally substituted group selected from C;.,
aliphatic, 3-6 membered heterocyclic, or a 5-6
membered aryl or heteroaryl ring;

(b) TuR' is hydrogen, N(R*),, OH, 3-6 membered
carbocyclyl, or an optionally substituted group
selected from C,.¢ aliphatic or a 5-6 membered
aryl or heterocaryl ring; and

(c) R® is R or OR’, and R® is R” or OR’.

39. The compound according to claim 38, wherein:
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(a) R® is hydrogen, carbocyclyl, -CH(R})R, or an
optionally substituted group selected from C;.4
aliphatic, 3-6 membered heterocyclic, or a 5-6
membered aryl or heteroaryl ring;

(b) TwR' is hydrogen, N(R?),, OH, 3-6 membered
carbocyclyl, or an optionally substituted group
selected from C,.¢ aliphatic or a 5-6 membered
aryl or heterocaryl ring; and

(c) R® is R or OR’, and R® is R’ or OR’.

40. A compound selected from the group consisting
of :

4-[2-Amino-5- (3-chloro-2-£fluoro-phenyl) -pyrimidin-4-
yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-l-methyl-2-
phenyl-ethyl) -methyl-amide;

4-(2-Amino-5-methyl-pyrimidin-4-yl) -1H-pyrrole-2-
carboxylic acid (2-hydroxy-1l-phenyl-ethyl) -amide;

4-(2-Amino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid (3-hydroxy-1-phenyl-propyl)-amide;

4-(2-Amino-5-methyl-pyrimidin-4-yl) -1H-pyrrole-2-
carboxylic acid (3-hydroxy-1l-phenyl-propyl)-amide;

4-[2-Amino-5-(3,5-dichloro-phenyl) -pyrimidin-4-y1l] -1H-
pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-ethyl) -
amide;

4- [2-Amino-5-(3,5-dichloro-phenyl) -pyrimidin-4-yl] -1H-
pyrrole-2-carboxylic acid (2-dimethylamino-2-pyridin-3-
yl-ethyl) -amide;

4-[5-(3,5-Dichloro-phenyl) -2-phenylamino-pyrimidin-4-
yl] -1H-pyrrole-2-carboxylic acid (2-morpholin-4-yl-2-
pyridin-3-yl-ethyl) -amide;

4-[2-Amino-5- (3-fluoro-5-trifluoromethyl-phenyl) -
pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-
l-phenyl-ethyl) -amide;

4-(5-Methyl-2-phenylamino-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid (2-hydroxy-1l-phenyl-ethyl)-amide;

4-(2-Ethylamino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid (2-hydroxy-1l-phenyl-ethyl)-amide;

4- (2-Amino-pyrimidin-4-yl) -1H-pyrrole-2-carboxylic acid
(2-hydroxy-1-methyl-2-phenyl-ethyl) -methyl-amide; _

4-(5-Methyl-2-methylamino-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid (1l-hydroxymethyl-3-methyl-butyl)-amide;
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amide;

4-[2- (3-Methoxy-phenylamino)-5-methyl-pyrimidin-4-yl] -
1H-pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-ethyl) -
amide;

4-[2-(3-Hydroxy-phenylamino) -5-methyl-pyrimidin-4-yl]-
l1H-pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl- ethyl)
amide;

4-[2-(Benzo[l,3]dioxol-5-ylamine) -5-methyl-pyrimidin-4-
yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-
ethyl) -amide;

4-[5-Methyl-2- (4-sulfamoyl-phenylamino) -pyrimidin-4-
vll -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-
ethyl) -amide;

4-[2-(3-Benzyloxy-phenylamino) -5-methyl-pyrimidin-4-
yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-
ethyl) -amide;

4-[2- (4-Hydroxy-cyclohexylamino) -5-methyl-pyrimidin-4-
yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-
ethyl) -amide;

4- (5-Cyclohexyl-2-phenylamino-pyrimidin-4-yl)-1H-
pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-ethyl) -
amide;

- (5-Cyclopropyl-2-phenylamino-pyrimidin-4-yl)-1H-
pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-ethyl) -
amide;

- (5-Methyl-2-phenylamino-pyrimidin-4-yl) -1H-pyrrole-2-
carboxylic acid [1-(3-fluoro-4-methyl-phenyl)-2-hydroxy-
ethyl] -amide;

- (5-Methyl-2-phenylamino-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid [2-hydroxy-1-(3-trifluoromethyl-phenyl) -
ethyl] -amide;

4-[2-(3-Fluoro-phenylamino)-5-methyl-pyrimidin-4-yl] -
lH-pyrrole-2-carboxylic acid [1-(3-fluoro-4-methyl-
phenyl) -2-hydroxy-ethyl] -amide;

4-[2-(3-Fluoro-phenylamino) -5-methyl-pyrimidin-4-y1l]-
1H-pyrrole-2-carboxylic acid [2-hydroxy-1-(3-
trifluoromethyl-phenyl) -ethyl] -amide;
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4-[5-Methyl-2-(3-trifluoromethyl-phenylamino) -
pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-
l1-phenyl-ethyl) -amide;

4-(2-Benzylamino-5-methyl-pyrimidin-4-yl) -1H-pyrrole-2-
carboxylic acid (2-hydroxy-1l-phenyl-ethyl) -amide;

4-[2-(3,4-Dimethyl-phenylamino) -5-methyl-pyrimidin-4-
yl]l -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-
ethyl) -amide;

4-[2-(4-Benzyloxy-phenylamino) -5-methyl-pyrimidin-4-
yll-1H-pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-
ethyl) -amide;

4-(2-Isopropylamino-5-methyl-pyrimidin-4-yl) -1H-
pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-ethyl) -
amide;

4-[5-Methyl-2-(2,2,2-trifluoro-ethylamino) -pyrimidin-4-
yl]l -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-
ethyl) -amide;

4-[2-(2-Hydroxy-1-phenyl-ethylamino) -5-methyl-
pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-
1-phenyl-ethyl) -amide; .

4-[2-(2-Methoxy-phenylamino) -5-methyl-pyrimidin-4-yl] -
l1H-pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-ethyl) -
amide;

4-[5-Methyl-2- (4-trifluoromethoxy-phenylamino) -
pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-
l-phenyl-ethyl) -amide;

4-(2-Isobutylamino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-
2-carboxylic acid (2-hydroxy-l-phenyl-ethyl) -amide;

4-[2-(Cyclopropylmethyl-amino) -5-methyl-pyrimidin-4-
yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-
ethyl) -amide;

4- (5-Methoxymethyl-2-phenylamino-pyrimidin-4-yl) -1H-
pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-ethyl) -
amide;

4-(2-Amino-5-methoxymethyl-pyrimidin-4-yl) -1H-pyrrole-
2-carboxylic acid (2-hydroxy-1-phenyl-ethyl)-amide;

4-(2-Cyclopropylamino-S-methyl-pyrimidin-4-y1l)-1H-
pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-ethyl) -
amide;

4- (5-Methyl-2-propylamino-pyrimidin-4-yl) -1H-pyrrole-2-
carboxylic acid (2-hydroxy-l-phenyl-ethyl) -amide;

4-[2-(2-Hydroxy-1-phenyl-ethylamino) -5-methyl-
pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-
l-phenyl-ethyl) -amide;

4-(2-Amino-pyrimidin-4-yl) -1H-pyrrole-2-carboxylic acid
(2-hydroxy-1-methyl-2-phenyl-ethyl) -amide;

4-(2-Amino-pyrimidin-4-yl) -1H-pyrrole-2-carboxylic acid
(2-hydroxy-1l-methyl-2-phenyl-ethyl) -amide;
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4-(2-Amino-pyrimidin-4-yl)-1H-pyrrole-2-carboxylic acid
(2-hydroxy-2-phenyl-ethyl) -methyl-amide;

4-{2-Ethylamino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid (2-hydroxy-1l-methyl-2-phenyl-ethyl) -
amide;

4-(2-Ethylamino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid (2-hydroxy-l-methyl-2-phenyl-ethyl) -
amide;

4-(2-Ethylamino-5-methyl-pyrimidin-4-yl) -1H-pyrrole-2-
carboxylic acid (2-hydroxy-2-phenyl-ethyl)-amide;

4-(2-Amino-pyrimidin-4-yl)-1H-pyrrole-2-carboxylic acid
(2-hydroxy-1-methyl-2-phenyl-ethyl) -methyl-amide;

4-(2-Ethylamino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid (2-hydroxy-1l-hydroxymethyl-2-phenyl-
ethyl)-amide;

4-(2-Ethylamino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid (2-hydroxy-1l-hydroxymethyl-2-phenyl-
ethyl) -amide;

4-(2-Ethylamino-5-methyl-pyrimidin-4-yl)-1H*pyrrole-2-
carboxylic acid (3-hydroxy-l-phenyl-propyl)-amide;

4-(2-Ethylamino-5-methyl-pyrimidin-4-yl) -1H-pyrrole-2-
carboxylic acid (3-hydroxy-1-phenyl-propyl)-amide;

4-[2-(1-Hydroxymethyl-cyclopropylamino) -5-methyl-
pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-
l-phenyl-ethyl) -amide;

4-[2-(2-Hydroxy-ethylamino) -5-methyl-pyrimidin-4-yl]-
l1H-pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-ethyl) -
amide;

4-[2-(2-Hydroxy-l-methyl-ethylamino) -5-methyl-
pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-
l-phenyl-ethyl) -amide; :

4-[2- (2-Hydroxy-propylamino) -5-methyl-pyrimidin-4-yl] -
lH-pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-ethyl) -
amide;

4-[2-(2-Hydroxy-propylamino) -5-methyl-pyrimidin-4-yl] -
lH-pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-ethyl) -
amide;

4-[2- (2-Hydroxy-cyclohexylamino) -5-methyl-pyrimidin-4-
yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-
ethyl)-amide;

4 - (5-Hydroxymethyl-2-phenylamino-pyrimidin-4-yl)-1H-
pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-ethyl) -
amide;

{[4- (2-Ethylamino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-
2-carbonyl] -amino}-phenyl-acetic acid methyl ester;

4-[2-(2-Hydroxy-1-methyl-ethylamino) -5-methyl-
pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-
1-phenyl-ethyl) -amide;
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4-[2-(3-Dimethylamino-phenylamino) -5-methyl-pyrimidin-
4-yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-
ethyl) -amide;
4-(2-Amino-pyrimidin-4-yl)-1H-pyrrole-2-carboxylic acid
(2-hydroxy-1-methyl-2-phenyl-ethyl) -methyl-amide;
4-(2-Amino-pyrimidin-4-y1l) -1H-pyrrole-2-carboxylic acid
(2-hydroxy-1-methyl-2-phenyl-ethyl) -methyl-amide;
4-(2-Ethylamino-5-methoxymethyl-pyrimidin-4-yl) -1H-
pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-ethyl) -
amide;
4-(2-Bthylamino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid (2-hydroxy-1l-pyridin-3-yl-ethyl)-amide;
4- (2-Ethylamino-5-hydroxymethyl-pyrimidin-4-yl) -1H-
pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-ethyl) -
amide;
4-(2-Ethylamino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid [1-(3-fluoro-5-trifluoromethyl-phenyl)-2-
hydroxy-ethyl] -amide;
4-(2-Ethylamino-5-methyl-pyrimidin-4-yl) -1H-pyrrole-2-
carboxylic acid [1-(3-fluoro-phenyl)-2-hydroxy-ethyl]-
amide;
4-(2-Ethylamino-5-methyl-pyrimidin-4-yl) -1H-pyrrole-2-
carboxylic acid [1-(2-fluoro-phenyl)-2-hydroxy-ethyl] -
amide;
4-[2-(2-Cyclopropyl-1-hydroxymethyl-ethylamino) -5-
methyl-pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid (2-
hydroxy-1-phenyl-ethyl) -amide;
4-(2-(2,3-Dimethyl-phenylamino) -5-methyl-pyrimidin-4-
yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-
ethyl) -amide;
4-(2-Ethoxyamino-5-methyl-pyrimidin-4-yl) -1H-pyrrole-2-
carboxylic acid (2-hydroxy-1l-phenyl-ethyl) -amide;
4-[2-(1-Hydroxymethyl-2-methyl-propylamino) -5-methyl-
pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-
l-phenyl-ethyl) -amide;
4-(2-Ethylamino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid (2-oxo-1-phenyl-propyl)-amide;
4-(2-Ethylamino-5-methyl-pyrimidin-4-yl) -1H-pyrrole-2-
carboxylic acid [2-hydroxy-1-(3-trifluoromethyl-phenyl) -
ethyl] -amide;
4-[2-(3-Fluoro-phenylamino) -5-methyl-pyrimidin-4-yl] -
1H-pyrrole-2-carboxylic acid [2-hydroxy-1-(3-
trifluoromethyl-phenyl)-ethyl] -amide;
4-[2-(2-Chloro-phenylamino) -5-methyl-pyrimidin-4-yl] -
1H-pyrrole-2-carboxylic acid [2-hydroxy-1-(3-
trifluoromethyl-phenyl) -ethyl] -amide;
4-[2-(2-Hydroxy-1-phenyl-ethylamino) -5-methyl-
pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid [2-hydroxy-
1-(3-trifluoromethyl-phenyl) -ethyl] -amide;
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4-[2-(3-Dimethylamino-phenylamino) -5-methyl-pyrimidin-
4-yl] -1H-pyrrole-2-carboxylic acid [2-hydroxy-1-(3-
trifluoromethyl-phenyl) -ethyl] -amide;

4- (2-Cyclopropylamino-5-methyl-pyrimidin-4-yl) -1H-
pyrrole-2-carboxylic acid [2-hydroxy-1-(3-
trifluoromethyl-phenyl) -ethyl] -amide;

4- (2-Cyclopropylamino-5-methyl-pyrimidin-4-yl)-1H-
pyrrole-2-carboxylic acid [2-hydroxy-1-(2-methoxy-
phenyl) -ethyl] -amide;

4- (2-Cyclopropylamino-5-methyl-pyrimidin-4-yl)-1H-
pyrrole-2-carboxylic acid [1-(3-chloro-phenyl)-2-hydroxy-
ethyl] -amide;

4-(2-Cyclopropylamino-5-methyl-pyrimidin-4-yl) -1H-
pyrrole-2-carboxylic acid (2-hydroxy-1-m-tolyl-ethyl)-
amide;

4- (2-Methoxyamino-5-methyl-pyrimidin-4-yl) -1H-pyrrole-
2-carboxylic acid (2-hydroxy-1l-phenyl-ethyl) -amide;

4- (2-Isopropoxyamino-5-methyl-pyrimidin-4-yl)-1H-

© pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-ethyl) -
amide;

4-[2-(3-Dimethylamino-phenylamino) -5-methyl-pyrimidin-
4-yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-m-tolyl-
ethyl) -amide;

4-[2-(2-Chloro-phenylamino) -5-methyl-pyrimidin-4-y1l] -
lH-pyrrole-2-carboxylic acid (2-hydroxy-1-m-tolyl-ethyl) -
amide;

4-[2-(2-Hydroxy-1l-phenyl-ethylamino) -5-methyl-
pyrimidin-4-yl]l -1H-pyrrole-2-carboxylic acid (2-hydroxy-
l1-m-tolyl-ethyl) -amide;

4-[2-(2,3-Dimethyl-phenylamino) -5-methyl-pyrimidin-4-
yl]-1H-pyrrole-2-carboxylic acid (2-hydroxy-l1-m-tolyl-
ethyl) -amide;

4-[2-(3-Fluoro-phenylamino) -S-methyl-pyrimidin-4-yl] -
1H-pyrrole-2-carboxylic acid (2-hydroxy-1l-m-tolyl-ethyl) -
amide;

. 4-(2-Acetylamino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid (2-hydroxy-1-phenyl-ethyl) -amide;
4-(5-Methyl-2-o-tolylamino-pyrimidin-4-yl) -1H-pyrrole-
2-carboxylic acid (2-hydroxy-1l-phenyl-ethyl)-amide;
4-[5-Methyl-2- (pyridin-3-ylamino) -pyrimidin-4-yl] -1H-
pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-ethyl) -
amide;
4-{5-Methyl-2-[(tetrahydro-furan-2-ylmethyl) -amino] -
pyrimidin-4-yl}-1H-pyrrole-2-carboxylic acid (2-hydroxy-
l-phenyl-ethyl) -amide;
4-{5-Methyl-2-[(tetrahydro-furan-2-ylmethyl) -amino] -
pyrimidin-4-yl}-1H-pyrrole-2-carboxylic acid (2-hydroxy-
l-phenyl-ethyl) -amide;
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N’-{4-[5- (2-Hydroxy-1l-phenyl-ethylcarbamoyl) -1H-pyrrol-
3-yl]-5-methyl-pyrimidin-2-yl}-hydrazinecarboxylic acid
ethyl ester;

4-{5-Methyl-2-[(pyridin-3-ylmethyl)-amino] -pyrimidin-4-
yl}-1H-pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-
ethyl) -amide;

4-(2-Cyclopropylmethoxyamino-5-methyl-pyrimidin-4-yl) -
lH-pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-ethyl) -
amide;

4-[2-(Isoxazol-3-ylamino)-5-methyl-pyrimidin-4-yl]-1H-
pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-ethyl) -
amide;

4-(2-Cyancamino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid (2-hydroxy-1l-phenyl-ethyl) -amide;

4-[2-(2-Hydroxy-1-methyl-ethylamino) -5-methyl-
pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-
1-m-tolyl-ethyl) -amide;

4-(5-Methyl-2-o-tolylamino-pyrimidin-4-yl)-1H-pyrrole-
2-carboxylic acid (2-hydroxy-1l-m-tolyl-ethyl)-amide;

4-(5-Methyl-2-o-tolylamino-pyrimidin-4-yl)-1H-pyrrole-
2-carboxylic acid {1-(3-chloro-phenyl)-2-hydroxy-ethyl] -
amide;

4-[2- (2-Hydroxy-ethoxyamino) -5-methyl-pyrimidin-4-y1]-
1lH-pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-ethyl) -
amide;

4-[2-(N’,N’-Dimethyl-hydrazino)-5-methyl-pyrimidin-4-
v1l] -1H-pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-
ethyl) -amide; :

4-[5-Methyl-2-(2-trifluoromethyl-phenylamino) -
pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-
1-phenyl-ethyl) -amide;

4-[5-Methyl-2- (morpholin-4-ylamino) -pyrimidin-4-y1]-1H-
pyrrole-2-carboxylic acid (2-hydroxy-l-phenyl-ethyl) -
amide;

4-[5-Methyl-2- (5-methyl-isoxazol-3-ylamino) -pyrimidin-
4-yl}-1H-pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-
ethyl) -amide; '

4-{2-[1-(3-Chloro-4-fluoro-phenyl) -2-hydroxy-
ethylamino] -5-methyl-pyrimidin-4-yl}-1H-pyrrole-2-
carboxylic acid (2-hydroxy-1-phenyl-ethyl) -amide;

4- (5-Methyl-2-phenylamino-pyrimidin-4-yl) -1H-pyrrole-2-
carboxylic acid [1-(3-fluoro-phenyl)-2-hydroxy-ethyl]-
amide;

4-[2-(1-Hydroxymethyl-propylamino)-5-methyl-pyrimidin-
4-yl]-1H-pyrrole-2-carboxylic acid [1-(3-chloro-phenyl) -
2-hydroxy-ethyl] -amide;

4-[2-(2-Hydroxy-1l-hydroxymethyl-ethylamino)-5-methyl-
pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid [1-(3-
chloro-phenyl) -2-hydroxy-ethyl] -amide;
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4-[2-(1-Hydroxymethyl-propylamino) -5-methyl-pyrimidin-
4-yl}-1H-pyrrole-2-carboxylic acid (2-hydroxy-1-m-tolyl-
ethyl) -amide;

4-[2-(2-Hydroxy-1-hydroxymethyl-ethylamino) -5-methyl-
pyrimidin-~-4-yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-
l-phenyl-ethyl) -amide;

4-[2- (1-Hydroxymethyl-propylamino) -5-methyl-pyrimidin-
4-yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-
ethyl)-amide; and

4-[5-Methyl-2-(2-methyl-cyclopropylamino) -pyrimidin-4-
yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-
ethyl) -amide.

41. A composition comprising a compound according
to any of claims 20-40 and a pharmaceutically acceptable

carrier.

42. The composition according to claim 41, further

comprising an additional therapeutic agent.

43. A method of inhibiting ERK2, GSK-3, Aurora,
CDK2, or Lck activity in a patient comprising the step of
administering to said patient a therapeutically effective

amount of the composition according to claim 41.

44. The method according to claim 43, wherein said

method inhibits ERK2 activity in a patient.

45. A method of treating an ERK2-mediated disease
in a patient in need thereof, said method comprising the
step of administering to said patient a therapeutically
effective amount of the composition according to claim

41.

46. The method according to claim 45, further
comprising the step of administering to said patient an

additional therapeutic agent.
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47. The method according to claim 45, wherein said
disease is selected from cancer, stroke, diabetes,
hepatomegaly, cardiovascular disease, Alzheimer'’s
disease, cystic fibrosis, viral disease, autoimmune
diseases, atherosclerosis, restenosis, psoriasis,
allergic disorders, inflammation, neurological disorders,
a hormone-related disease, conditions associated with
organ transplantation, immunodeficiency disorders,
destructive bone disorders, proliferative disorders,
infectious diseases, conditions associated with cell
death, thrombin-induced platelet aggregation, chronic
myelogenous leukemia (CML), liver disease, pathologic
immune conditions involving T cell activation, or CNS

disorders.

48. The method according to claim 47, wherein the

disease 1is cancer.

49. The method according to claim 48, wherein the
disease is a cancer selected from breast; ovary; cervix;
prostate; testis, genitourinary tract; esophagus; larynx,
glioblastoma; neuroblastoma; stomach; skin,
keratoacanthoma; lung, epidermoid carcinoma, large cell
carcinoma, small cell carcinoma, lung adenocarcinoma;
bone; colon, adenoma; pancreas, adenocarcinoma; thyroid,
follicular carcinoma,'undifferentiated carcinoma,
papillary carcinoma; seminoma; melanoma; sarcoma; bladder
carcinoma; liver carcinoma and biliary passages; kidney
carcinoma; myeloid disorders; lymphoid disorders,
Hodgkin's, hairy cells; buccal cavity and pharynx (oral),

lip, tongue, mouth, pharynx; small intestine; colon-
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rectum, large intestine, rectum; brain and central
nervous system; or leukemia.

50. The method according to claim 45, wherein the
disease 1is cardiovascular disease.

51. The method according to claim 50, wherein the
disease is a cardiovascular disease selected from
restenosis, cardiomegaly, artherosclerosis, myocardial
infarction, or congestive heart failure.

52. A method of treating a GSK-3-mediated disease

said method comprising the

step of administering to said patient a therapeutically
effective amount of the composition according to claim
41.

53. further

The method according to claim 52,

comprising the step of administering to said patient an

additional therapeutic agent.

54. The method according to claim 52, wherein said
disease is diabetes.

55. The method according to claim 52, wherein said
disease is Alzheimer'’'s disease.

56. The method according to claim 52, wherein said

disease is schizophrenia.

57.

patient

A method of enhancing glycogen synthesis in a

in need thereof, which method comprises the step

of administering to said patient a therapeutically
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effective amount of the composition according to claim

41.

58. A method of lowering blood levels of glucose in
a patient in need thereof, which method comprises the
step of administering to said patient a therapeutically
effective amount of the composition according to claim

41.

59. A method of inhibiting the production of
hyperphosphorylated Tau protein in a patient in need
thereof, which method comprises the step of administering
to said patient a therapeutically effective amount of the

composition according to claim 41.

60. A method of inhibiting the phosphorylation of
B-catenin in a patient in need thereof, which method
comprises the step of administering to said patient a
therapeutically effective amount of the composition

according to claim 41.

61. A method of treating an Aurora-2-mediated
disease in a patient in need thereof, said method
comprising the step of administering to said patient a
therapeutically effective amount of the composition

according to claim 41.

62. The method according to claim 61, further
comprising the step of administering to said patient an

additional therapeutic agent.
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63. The method according to claim 61, wherein said
disease is selected from colon, breast, stomach, or

ovarian cancer.

64. A method of treating CDK-2-mediated disease,
which method comprises administering to a patient in need
of such a treatment a therapeutically effective amount of

a composition according to claim 41.

65. The method according to claim 64, wherein said
disease is selected from cancer, Alzheimer’s disease,
restenosis, angiogenesis, glomerulonephritis,
cytomegalovirus, HIV, herpes, psoriasis, atherosclerosis,

alopecia, or an autoimmune disease.

66. A method of treating a Lck-mediated disease,
which method comprises administering to a patient in need
of such a treatment a therapeutically effective amount of

a composition according to claim 41.

67. The method according to claim 66, wherein said
disease is selected from an autoimmune disease or

transplant rejection.

68. A method of inhibiting ERK2, Aurora-2, GSK-3,
CDK-2, or Lck activity in a biological sample comprising
the step of contacting said biological sample with a

compound according to any one of claims 20-40.

69. A composition for coating an implantable device
comprising a compound according to claim 20 and a carrier

suitable for coating said implantable device.
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70. An implantable device coated with a composition

according to claim 69.



