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AND USES THEREOF CROSS REFERENCE TO RELATED APPLI CATIONS This application
clains priority wookBis8& ovi si onal Patent Application 60/ 267, 8i8rfdob/eHer
February 9, 2001 and US Provisional Patent Application 60/328,768 filed
Cct ober 12, 2001, the contents of which are incorporated herein by
reference. FIELD OF THE | NVENTI ON The present invention is in the?fi(dl #Jof
medi ci nal chem stry and relates to pyrazole conpounds that are protein

ki nase inhibitors, especially inhibitors of ERK conpositions containing
such conmpounds and nethods of use. The conmpounds are useful for treating
cancer and ot her di seasBETERRAYCAIE ANHERI MRS dF ERKE @iND UKEBaBEEREOF

i nhi bitors. BACKGROUND OF THE | NVENTI ON Mamal i an m t ogen-acti vat ed
protein (MAP)1 ki nases are serine/threonine kinases that nediate 5
intracel lular signal transduction pathways (Cobb and Goldsmth, 1995, J
Biol. Chem, 270, 14843; Dayi 3 %b rod. Dev. 42, 459) Menber s
of the MAP kinase family shRpPes oot dGE TQ‘R ELATED ARPLICATIONSy
structural domains, and |nmhuslea1iﬁ11exdélilian( exhiﬂﬁeﬂpf%ﬁitﬁltg:n@'s 10

regul ated kinase), _JNK. (Jun N-term nal f | nase), and p38 kinases. JNKs and

p38 kinases are actFVAtetFidt FssaisPP bci”%fé’fercPﬁ 7. et b1 §9 ERRAMATS

TNF- al pha and WD 08! OﬁdoBGarFKTﬂdJﬁQ%QBZ&iaI Paterd App11cdC93ni &§ LdLWda- 1,
and by cellular st ch .as heat shock, hyperosnolarity, ultraviolet

radi ation, |ipopofy i%‘éc Cr9Rfds 1and2PRhi bireoreemsenssoesi KhaGht #ei s

(Derijard et al., 1R84rpdeided’ herdA5Shy HrSterle ., 1994, 5 Science 265,
808; Rai ngeaud et al., 1995, J Biol. C% 270, 7420; Shapiro and
Dinarello, 1995, Proc. Natl. Acad. Sci. USA 92, 12230). In contrast, ERKs
are activated by mtogens and growh factors (Bokeneyer et al.. 1996,

FIELD OF THE INVENTION

The present invention is in the field of
medicinal chemistry and relates to pyrazole compounds
that are protein kinase inhibitors, especially inhibitors
of ERK, compositions containing such compounds and
methods of use. The compounds are useful for treating
cancer and other diseases that are alleviated by protein

kinase inhibitors.

BACKGRQUND OF THE INVENTION

Mammalian mitogen-activated protein (MAP)1
kinases are serine/threonine kinases that mediate
5 intracellular signal transduction pathways {Cobb and
Goldsmith, 1995, J Biol. Chem., 270, 14843; Davis, 1885,
Mol. Reprod. Dev. 42, 459). Members of the MAP kinase
tfamily share sequence similarity and conserved structural
domains, and include the ERK2 (extracellular signal
10 regulated kinase), JNK (Jun N-terminal kinase), and p3is
kinases: JNKs and p38 kinases are activated in response

to the pro-inflammatory cytokines TNF-alpha and




Kidney Int. 49, 1187). 10 ERK2 is a wdely distributed protein kinase that
achi eves maxi mnum activity when both Thr183 and Tyr185 are phosphoryl at ed
by the upstream MAP ki nase kinase, MEK1 (Anderson et al., 1990, Nature
343, 651; CrewsV@preps8é 1992, Science 258, 478). Upon acti vatRGrSi&7ERK2
phosphoryl ates many regul atory proteins, including the protein kinases
Rsk90O (Bjorbaek et al., 1995, J. Biol. Chem 270, 18848) and Sﬁiﬁz
(Rouse et al., 1994, Cell 78 1027) and traﬂscrlptlon factors’ 443
ATF2 (Rai ngeaud et aI 1 ‘%(9 Cell Biol. 16, 124721 El k-1 20

( Rai ngeaud et al . 1853 (éﬁgnbtétc%t 1'llal@‘-'ff:‘:rlﬂr"‘&cS’ cRapf . hoph Fhasd .,

USA 90, 10952), amdyﬁeﬁugmcﬂarlﬁgr gltraiclet99maiRtQen,Soc. Exp. Biol. Med.
210, 162). ERK2 is_, alsq a downstreamtarget of the Ras/Raf dependent

pat hways (Moodi e etiRRS1YFgsShasifiencandeiihitsarsand RuFLeS heyRFhaftidy t he

signal s from these(patignlraleky 29NC09684 C cPr OIAY NS.02ERKAzhase bgen, shaun to
play a role in the negative grow h control of breast cancer cell’s (Frey

and Ml der, 1997, SExaas 2RE6s. 88%; BeBngeant Mipalexpr885i od Biol ERKEM-n
human br east cancej-;dtasm%ensg%&g%egné 3 MR 399?5 abypol 195%1 J Add-

| nvest- 99, 1478). Activated has al'so been 'inplicated in
proliferation of @nbotlfd 98- steadPht edlmidany astooERKALSEE ea el tated\DY

02/ 064586 PCT/ US0Z/{ (@é%}ls ggngptngOEa%%%es(téo%%ﬁgybgl g.fof tml%ékl nase in

ast hma (Whel chel Bi ol '589) .
Aurora-2 is a serﬂﬁ’éiqehté@m né%rbt%’r’h ki nase that has been |rrpl | cat ed in

hunman cancer, ,gsuch as col on eas Ki nase
. ( 1puch ER 5‘ &pﬁé‘_@r E%:%‘%I | On e{:/%?éf:% NS

is believed to be involved in pro el n regul at e
the cell cycle- Spawtf iachlikeyesAnapimu® armywpltazy whanr bbehi DThrbéi ramld ing the

accurate segregatl.ﬂ} gf aggrggg%g;gg HT tth%sh tM %%%{ Qon of the
cell 10 cycle can l'ead to ce %F é’tl on aﬁa o?% abrormal i ties.
I n human col on cantierasei. s¥BEL t(mdmcmaat al., 19390, Nature 343, 651;
Crews et al., 1892, Science 258, 478). Upon activatien,
15 ERK2 phosphorylates many regulatory proteins, including
the protein kinases Rsk80 (Bjorbaek et al., 1995, J.
Biol. Chem. 270, 18848) and MAPKAP2 (Rouse et al., 1994,
Cell 78, 1027}, and transcription factors such as ATF2
{Raingeaud et al., 1996, Mol. Cell Biol. 16, 1247), Elk-1
20 {Raingeaud et al. 1996), c-Fos (Chen et al., 1993 Proc.
Natl. Acad. Sci. USA 90, 10952}, and c-Myc (Oliver et
al., 1995, Proc. Soc. Exp. Biol. Med. 210, 162}). ERK2 is
also a downstream target of the Ras/Raf dependent
pathways (Moodie et al., 1993, Science 260, 1658) and may
25 help relay the signals from these potentially oncogenic
proteins. ERKZ2 has been shown to play a rele in the
negative growth contrcl 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,



2 protein has been found to be overexpressed. See Bischoff et al., EMBO
J., 1998, 17, 3052-3065; Schumacher et al., J. Cell Biol., 1998, 143,
1635- 1646; Ki nungg gnelfssal ., J. Biol. Chem, 1997, 272, 13766p¢g (€dbin3701
G ycogen synt hase kinase-3 (GSK-3) is a seri ne/threonl ne proteln kinase
conprised of a and p ‘isoforns that are each encoded by distinct genes

[ Coghlan et al., Chemstry & Biology, 7, 7933803 (2000); Kimand 20

Ki mrel, Curr. Opinion Genetics Dev., 10, 508-514 (2000)]. GSk-3 AALTH88,
i nplicated in variswsgehsierses robel fidt nghi «dixabeaises inAbz henhae (Wise ldieease,

CNS di sorders such S depres ive, di sorder and_neuyrogdegenerative
di seases, and car n}/]g%ni[ grt B { 1819/‘1@289’?;103\0 g% 38675: 25 and
Hag et al., J. Cell Biol. (a&%):a;LSlls 1a17s]ermwwre6h§ﬁasle§oi@% e ngaused

by, or result in, the abnormal operation of certain cell nal i ng
pat hways in whi ch EREKRREHPEFE APt eatassiins IR EBRCFBUrRE T 25 Colon,

phosphoryl ate and yrshdated Benaet s¥1 1y Qind NUTREE 50k inB0e rLIWeAL QKA
proteins. These proteins include glycogen synthase which is the rate

liniting enzyne néceariyiviededghy cRir iy mirsphoryipelien cevanisultbat
associ ated prot ei n-3M3104/064e86 PLTEHSQ2/ O%Z:%J:ffﬁcél@yc Fu 2003 oTady E:

gene transcrlpt|on factor O- cat eni n, the translationinitiation fac
elF2B, as wel| as sARRleciigy afp@tryhlsveng tien adeegetshseureartom L c- Jun,

c-Mc, c-Mb, CR'%%rcﬁrll%oﬂépBaur #ﬁe :gc!s‘ﬁesrsem%ﬁlfeﬁhpa{?&ge&é thel AR CALE

GSK-3 in many aspects of cellular olism proliteration,
differentiati 88 am¥ydevelagpiead. te ncalleSier3 prediferdt por ard ather i s

relevant for the aﬁ{rf‘cﬁfn{ﬁrltu% tyﬂ?(}ldqa@i %%Eifoﬁs Béi" %Pséd]?”}l%@ aﬁ%ﬁ’?g'—i ng

| eads to cellular ucose uptake an ycogen synt esl s. ong t
pat hway, GSK-3 is Jamm}amvhasegmlatmuw tich&ei ngarenprmd Siegnal .

oy o ARSR, SLTRY) Tpbasrs B Lyon ol s MRl aber
GSK-3 leads to i nateaded gl-y€edénBiol., 1998, 143, 1635-1646; Kimura et
15 al., J. Biol. Chem., 1997, 272, 13766-13771.
Glycogen synthase kinase-3 (GSK-3) is a
serine/threonine protein kinase comprised of a and P
isoforms that are each encoded by distinct genes [Coghlan
et al., Chemistry & Biology, 7, 793-803 (2000); Kim and
20 Kimmel, Curr. Opinion Genetics Dev., 10, 508B-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 Biocl. (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



15 synthesis and glucose uptake [Klein et al., PNAS, 93, 8455-9 (1996);
Cross et al., Biochem J., 303, 21-26 (1994); Cohen, Biochem Soc. Trans.,
21, 555-567 (1993); Massillon et al., BiochemJ. 299, 123-128 (1994)].
However, in a diWB##P@§sati ent where the insulin response 20 iECT/UROzITEd,

gl ycogen synthesis and gl ucose uptake fail to increase despite the
presence of relatively high blood levels of insulin. This |eads-0(T 2003
abnormal ly high blood |evels of glucose with“acute and |ong termeffects
that may ultimately result in cardi ovascul ar di sease, renal 25 failure and

bl i ndness. in such piti el Fenhd rReeRarPtier uf ¢ ducaderani bike on of

GSK-3 fails to ocCcHgandiat NS 13is € t i i ent ith type
Il diabetes, GSK-3 ?Ié oilterexplr ésgggg[g’\g}\()ﬁgggéi% 2@3 fﬁefggguglgcﬁ{ﬁr{l\ﬁhi bitors

of GSK-3 theref or echk¥aemniafer.e@x36.t bebe sivedlulfdaort-leati dgn di @betd.c
patients suffering_ from I mpai.r esponse to.insulin. WD 021064586
PCTI US02/ 037)] -5- < 1&C %Ofnd(;%g?éaact? $5 HIETHE BYBEEHP LG B ed
with Al zhei ner'ss disgbseatellisk-ai SaaR8ni SaShdBetE icead by hbeawsldsknown

0-anyl oid peptide and the formation of intracellular neurofibrillary
tangl es. The 5 neuPBPIbirgaatEaR + SA§FeERBIR BN R AENE3PABEYY at ed Tau

protein where Tau is phosphahylaGed- 9 meRMX dRIpathes en®PKisd Nashegn
shown to phosphorylate these abnormal sites in cell “and aninal nodels.
Furthernore, inhi bf®¥ orfe dre@srRenthas beeh Tholirbesepr edapulin-induced

hyper phosphoryl ati@ngﬁlaOliQIg Tadgknegell 51 h10v e celipbike Qﬁﬁ@ cc%'e%' ogy
4, 1077-86 (1994); Brownl'ees et al., Neurcreport 8, 5251- 55 (71997)].
Therefore, it 1% beE/HRedS-haPleBH- Bhagtpatihviay nBFKpRoABt @ BRIARYIAatE on of
the neurofibrillaryedantl s 2ndhet Bg Qigg_rqﬁj Qf ﬁ\gheiﬁ%:m' d sggge. 15
Anot her substrate o?é GSK-3 is P- gat enin whi C C%i%ls dégradate a‘—?slt g’r' e
phosphoryl ati on byPTSierFe REJABEYLihevabsespfintiibd4toni nf hasé- hawmdiegpdrt ed

in schizophrenic patdaphs1ardoNaygqass cé¥3§£%§%§8&i§ﬁ§go¥@ﬂrkﬁﬁéﬂﬁée.
di seases related to 1 ncredse in neuronal cel eat
The inhibition of GSK-3 leads to increased glycogen
15 synthesis and glucose uptake [Klein et al., PNAS, 83,
8455-9 (1996} ; Cross et al., Biochem. J., 303, 21-26
 (1994) ; Cohen, Biochem. Soc. Trans., 21, 555-567 (1993} ;
Massillon et al., Biochem J. 299, 123-128 (19%4)].
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 znd long term effects that
may ultimately result in cardiovascular disease, renal
25 failure and blindness. 1In such patients, the normal
insulin-induced inhibition of GSX-3 fails to occur. It
has also been reported that in patients with type 11
diabetes, GSK-3 is overexpressed [WO 00/38675].
Therapeutic inhibitors of GSX-3 therefore are considered

30 to be useful for treating diabetic patients suffering

from an impaired response to insulin.



20 [Zhong et al., Nature, 395, 698-702 (1998); Takashima et al., PNAS, 90,
7789-93 (1993); Pei et al., J. Neuropathol. Exp, 56, 70-78 (1997)]. As a
result of the biwbeghaads i nportance of GSK-3, there is curre-rhRbEHGsL 10
therapeutically 25 effective GSK-3 inhibitors. Small nolecul es that 1nhibit
GSK- 3 have recently been reported [ WD 99/65897 (Chiron) and WD 00/ 38675
(SmithKline Beecham]. Aryl substituted pyrroPes are known in t 0CT 2003
literature. In particular, tri-aryl pyrroles (US 30 5,837,719) have been
descri bed as havi ng gl ucagorfS¥arit a§6aVsty abas valse bees- Beaoyiayedadltes have

been described asap3Bai i tors 9 23, / 064586 PCT/ 2/ 03791
-6- . 10CT 2003 There 'ies a hi ghsuﬁ%eg\? n’gggga?)sneeae S% gg% 8%)“%%%/\%18%3’

t her apeuti c treat meheswéhatkrave Bsamvloid pemaiden@ndt BBe VESHaS GORE ti ons
associated with ERK2 activation. For many of these conditions the

currently avail abl 835 3¢eHtHaR NEPEPEART LF e hdd@GdsFe. ReBordingly, there

is great interest heunemimwidlelfeahbvesi cdndtrohspRl-pRESLELA IS Gay
including ERK2 inhibitors, that are useful in tréating various conditions

associ ated with prRTSTTkiVEEE 28bi V&t PoRsPharBRSER! PIF| @R GREIHE JtRVENT] ON
It has now been fousk-3 hats ¢REROEAESH Of o tilSEpHARYSALL 0L D ﬁHH}%il“ ons
as

thereof are effective as, protein _kinase inhibitors, especrally
i nhibitors of 15 ERKEES AbSEIdoAPEuRBETMRVRCdHE - geRbFEhe eyl anhibRetan,

NH OR2 | 20 or a p@armma%abbgnags&ma@gar%rewahw ;slt@gcam 1a‘€’9\;\§£ei n:
S_p IS a spacer Ogr Ogg 'lgaourrp:i.rn! Sclqusa[gc;\rrreegg)ege t h?.t o gar oot 5 rlrﬁ, , eretn
Ring A and ar € one et al., Current Biology 4,
1077-86 (1994); Brownlees et al., Neuroreport B, 3251-55
(1997)]. Therefore, it is believed that GSK-3 activity
may promote generation of the neurcfibrillary tangles and
the progression of Alzheimer’s disease.

15 Another substrate of GSK-3 is P-catenin which
is degradated after phosphorylation by GSK-3. Reduced
levels of PB-catenin have been reported in schizophrenic
patients and have also been associated with other
diseases related to increase in neuronal cell death

20 [Zhong et al., Nature, 395, 698-702 (1998); Takashima et
al., PNAS, 90, 7789-93 (1993); Pei et al., J.
Neuropathol. Exp, 56, 70-78 (183%7)]).

As a result of the biological importance of
GSK-3, there is current interest in therapeutically

25 effective GSK-3 inhbitors. $Small mclecules that inhibit
GSK-3 have recently been reported [WO 99/65897 (Chiron)
and WO ¢0/38675 (SmithKline Beecham)].

Aryl substituted pyrroles are known in the
literature. In particular, tri-aryl pyrroles ({(US

30 5,837,719) have been described as having glucagon
antagonist activity. 1,5-Diarylpyrazcles have been

described as p38 inhibitors (WO 9958523).



attached to Sp at non-adjacent positions; and wherein 25 Sp has up to two
R6 substituents, provided that two substitutable carbon ring atons in Sp
are not simultaneously substituted by R6; Z1 and Z2 are each independently
sel ected from Nwo odis86T and Q are each an i ndependently sel ectradgoldazmker
group; WD 02/ 064586 PCTI US02/ 03791 _7 1JJCT 2003 U is select ed from-NR -
-NR7CO- , -NR7CONR7-, -NR7CO2-, -0-, -CONR7-, -CO, -CO2- &3@ NR
"S% ' -S02NR 7' -NR7SO2NR7-, or -SO2-; manfi-n are each |ndepe Atlﬂqﬂ
selected fromzero or one; 5 R is sel ected from hydrogen, CN, hal ogen, R
N(R7)2, OR, or OH R2 is sdhe&eedsfaonigh (@qz%tywdma@cpe??d% F@hﬁ)"zﬁrlop
(CHZ)YCH(RB)CH(R5ﬂgh tﬂgé%§h%tlgrtrggkﬁéﬁ%g &HﬂHQ%H% us!fbﬁ 9n6tré4%
selected fromR , R CH2) yCH (Ra (

or - (CH2) yCH (RethN‘-(m)OL@ cgadhtmns ammwyhsé‘ﬁ&&t@@twm@n
optionally substi p C om C aryl,
a heteroaryl ring xgFuaw nnq;%% tﬁSES E?Qdﬂlcﬁﬂs JH%S% g?tg)ggc?%ﬁﬁﬂ&% havi ng
3-10 ring atons; etmetamms opmdependeatiryacmjsmmed fromR R, -

iggggendegﬂ\ly(s?el) g:lct égogsomﬂﬁgcgélx%i he(%ﬁ 29 59%?&55)1 te?ﬁﬁ R}%S nlf%" &d

SR7, NR7TCOR , NR @Md%t)wz inRAbCOMER 21 prai2RA kNR'aS@ZRincEEEHng ENK20r

SO02N (R7) 2; each i.s .indep dentl selected fromR , F,_(

(CH2) yN(R ) 2i N(R J2%er5g REBag) Se iy é@\l(tﬁe)g]ﬁ}ngc‘dﬂ”(%ﬁ 2, SO R,
NR S02R , COR , CN;omhtS%I‘d éRs):cz‘Zatecﬂioﬁliﬁ protaitdependeat Ayt sedtdeined from
hydr ogen or a 25 optionally substituted C1_6 aliphatic group, or two R
on the same nitrogen are taken together with the nitrogen to forma 5-8
menber ed heterocyclyl or heter oxamgd:RnimN B% maESekeeketo®rom R

(GH2). OR', (CH2) 4, N(R4) 2, Or (gtg)now béen found that compounds of this

2

invention and compositions thereof are effective as
protein kinase inhibitors, especially as inhibitors of

15 ERK2. These compounds have the general formula I:

20 or a pharmaceutically acceptable derivative thereof,
wherein:

Sp is a spacer group comprising a S-membered
heteroaromatic ring, wherein Ring A and QR? 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®;

2! and 2° are each independently selected from N or CH;

T and Q are each an independently selected linker group;



30 and each wis independently selected fromO0-4. As used herein, the
followng definitions shall apply unless otherw se indicated. The phrase

"optionally WO OR6Qe4GEE P 1 b 1 ,791 _g_ substituted" is Use(ic'rmsuzmsm

i nterchangeably with the phrase "substituted or unsubstituted" or with the
term "(un) substituted.” Unless otherw se indicated, an optiomghtyg
substituted group may have a substituent at 57each substitutabl e position
of the group, and each substitution is_ independent of the other. The term
"ali phatic" or "al Vphatselegteuh'tram -NBed hemém e el CQNBT -+ al—gﬁi’ccahal n or

branched C1-Cl2 hydrggcar bea%qﬁhal n dhat bé Ce(tcﬁo @ﬁ&goat ed %Nkh_at 10
' rnoc )

contains one or nore uni'ts urlsat ur &t i on’ clié
hydr ocar bon or bi cycl-N&’€8N812, hyxdr-agaEbon that is completely saturated or

t hat contai ns one or uni ts. of ynsaturat.ion, .but iich is not aromatic
(also referred to" h%xﬁlrh 3HE FE5PDoR ‘EP%HCEI tl%fcﬂlc?éitl?gnifomt‘fﬁio 5 RES‘a

singl e point ofs at Rackmerl ebacihfrés®Hydfodehs CRDI BeUbgeMh&l,ENARBNY OR,
individual ring in said bicyclic ring systemhas 3-7 menbers. For exarrpl e,
suitable aliphatic §Fofifé include, but are not linited to, linear or

branched or al kyl, Rﬁalllge@)éhecaégyf\yd,mg.rmm;a end - mﬂq;y @s (29 .t hereof such as
(cycl oal kyl ) al kyl , (cycl oal keny 3 (cycl oal g‘ﬁ?ﬁ ) al keni The terns
"al kyl ", "al koxy", "FyGFok¢HEIRY H(R a'l k‘d*k‘ﬁ‘a kfywr (€58 R 3 ar bony! ",
used al one or as paid @fg;a Iar ger noi ety includes both straight and 25

branched chai ns conf ai ni ng one to twel.ve carbon atons, The terns "al kenyl"
and "al kynyl " ifsedRalin&cdeched pi¥em Ryp R. | af g yABIRDW .sKYH | i ncl ude both

straight and brancheqcg lcﬁqRem;giw NGt wo loaedReeneRnbon atons. The
terns "hal oal kyl", "hal og)?kenyl and %0 "hal gh?i(oxy fregns)gal kyl , al kenyl

or al koxy, as the ®3@e R rigy ipdepsngert Intsriafited remopnneREdiatdgen at ons.
The term "hal ogen” gﬁﬁ@élEﬁté&1gﬂ%ﬁp Qeidcted from C,. aliphatic, Ce.10

aryl, a hetercaryl ring having 5-10 ring atoms, or a
15 heterocyclyl ring having 3-10 ring atoms;
each R* is independently selected from R, R’, -COR’, -CO:R,
-CON(R"),, -SO;R7, - (CH.},R%, or - (CH:),CH(R®).;
each R® is independently selected from R, OR, CO:R,
(CH2}yN(R7},,” N{R"),, OR’, SR’, NR'COR’, NR’CON(R’),,
20 CON(R’),, SO.R7, NR’SO,R’, COR’, CN, or SO;N{R’):;
each R® is independently selected from R7, F, C1,
(CH;) ,N(R”)., N(R")2, OR?, 8R’, NR'COR’, NR'CON(R’},,
CON{R’),, SOs;R’, NR’SO,R’, COR’, CN, or SO.N(R);
each R’ is independently selected from hydrogen or an
25 optionally substituted C,., aliphatic group, or two R’
on the same nitrogen are taken together with the
nitregen te form a 5-8 membered heterocyclyl or
heterocaryl ring;
R® is selected from R, (CH,).OR’, {(CH:).N(R%)., or (CH:).SR’;
20 and
each w is independently selected from 0-4.
As used herein, the following definitions shall

apply unless otherwise indicated. The phrase “optionally



WO 02/ 064586 PCT/ US02103791 -9 'LOCI 2003 The term "heteroatont neans

ni trogen, oxygen, or sulfur and includes any oxidized formof nitrogen and
sul fur, and the quaterni zed formof any basic nitrogen. Also the term

" ni trogen" i ncl Ne92/ep488¢bst i tut able 5 nitrogen of a heterocyclperg gﬁigﬁs
an exanple, in a saturated or partially unsaturated ring havi ng[ 6910

het eroat ons sel ected from oxygen, sul fur or nltrogen the nitrogen nay be
N (as in 3,4-di hydro 2H-pyrro| yl), NH (as in pyrroI|d| nyl) or NR (as in
N-substituted 10 p oI|d|n The term"aryl" used alone or as part of a

| arger noiety as | %ﬁ%ﬁ‘k l‘%r"aﬁ%%?“:er’é angazrbl ik fhe PhERees to

monocyclic, bicycl P‘ﬁuﬁélﬂltﬁtféd?)@ﬂ hh iR i SHELEMBoNAYI M) tdhel QL Of Tive to
fourteen 15 ring nenbers, wherein at |east one ring in the systemis

aromatic and wherei h“%’a%‘l‘P?‘i’rF@qu t"he%%@ﬁén@’ébﬁr‘a%ﬁf% indicetedyiay nmenbers.
The term "aryl " eﬁm@@ édﬂs%%'ﬁ%@geg%é{ V\argp A\ LMl Yhehd g -

[ 0001] The term "heterocycle' het er cyc heterocyc as used
herein means rfon- aRehreuRs t iHedle P@Slbuelycd)f cthyﬂr gquupycland eaq:ig syst ens

having f1ve to fOULLEEM bl BIPqLEchInllhEN PEe Qeylire TiNg members s

a heteroatom wherein each ring in € 'system cont al ns *3to 7 ring
menbers. 25 [0002] The termTH@ettemJar“y[Liphmsed a:bnonealmphancpgfcbupvf Es 3]

| arger noiety as i ar al ) erqaryl al koxy", ref
nonocyclic, bi cycllilsée%%}c?eiret il %‘y‘éﬁscar Fﬁﬁas% %é S’rénfla‘?% %“fl ve to
fourteen r| ng rrerﬂbsedzs:camemeicrhaah Ithastmrrsompmdny tsiaeus;tsé@mur S hHHk
aromati c, er|n nthesstemco ai ns one or

heteroatom; and V\f“lerel r?seace Fng R PRE 3R eSO RE- 3°’fo 7 ring

menbers. The ter m tdretaradairey IC; - ORI MDR2L064586 PCIY 4B /Q3731hideb&atbRD03

-10 that is completely saturated or that contains one or more
units of unsaturation, but which is not aromatic (also
referred to herein as “carbocycle" or “cyclealkyl”), that

15 has a single point of attachment to the rest of the
molecule wherein any individual ring in said bicyclic
ring system has 3-7 members. For example, suitable
aliphatic groups include, but are not limited to, linear
or branched or alkyl, alkenyl, alkynyl groups and hybrids

20 thereof such as {cycloalkyl)alkyl, (cycloalkenyl)alkyl or
{cycloalkyl)alkenyl.

The terms “alkyl”, “alkoxy”, “hydroxyalkyl”,

“alkoxyalkyl”, and “alkoxycarbonyl”, used alone or as
part of a larger moiety includes both straight and

25 Dbranched chains containing one to twelve carbon atoms.
The terms “alkenyl” and “alkynyl” used alone or as part
of a larger moiety shall include both straight and
branched chains containing two to twelve carbon atoms.

The terms “haloalkyl”, “halocalkenyl” 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.

1



be used interchangeably with the term"heteroaryl ring" or the term
"heteroaromatic". An aryl (including aral kyl, aral koxy, aryloxyal kyl and
the like) or hetweooasessss(i ncl uding 5 heteroaral kyl and het er o@cyhabianyy and
the Iike) group may contain one or nore substituents_ Suitable
substituents on the unsaturated carbon atom of an aryl, heter oarqé[]qm 2[]{]3
aral kyl , or heteroaral kyl group are selected ?from hal ogen, -R -

1, 2- met hyI ene-di oxy, 1,2 10 ethyl enedi oxy, protected OH (such as acyl oxy)
phenyl (Ph), Ph substitut edtfi tR™R "bPerProater’( PIPRrSubEregeRd OISR R

- CH2(Ph), - CH2( Ph)o§@1§1tﬂdﬂta‘?ﬁ ‘&‘nEhuBes Qﬂz%(da@ed fogﬁizgyzﬁfwo en and
substituted with R - ) R, -NRC (O gR

- NROO2R, - NRNRC (c;\jul'«fur:lsmdl\lmhﬁcq dzﬁonn\lmR@MRbas @)

O CHRC (0O R - " n,N -S 0
2R SN (R) 2, -S(0) K PR a%g%l ﬁﬁ@o%ées el R o

- C(=NH) - N(R) 2i 5(GFKZQISFNH@( OfRa beter¢CH2) INHG(E).CHRY- Rp éRymplevheimeian each
R is independently sttz% dg%gr gag:gg%{%gu Ei:nuraQt' rgln Rsubstl& ted C1_6

al i phatic, an unsu eroary ord cyclic ring,
phenyl (Ph), -QPh)stearoatciz( Bh)ec&ﬂ(ﬁ'@m anhyegea, ns;allfereﬁ nﬂnﬂbg‘ém Stae

| i nker group. Subst, Jluents on th |phat are sel

fromNH2, NH (C1. Zflatl elftl c Nﬁ(?ﬂ 4 al:4 %{l%é’% aF%’g?é‘%l % %%%
aliphatic, OH O J(rC]pyl:ra:lm[dJ:layM)per* (€Es| :LECﬁHsuEQ&t(xﬁ]edﬂf al i phatl c) ,
-0 (halo C1.4®I|phat| halo C1_4 aliphatic. An aliphatic group or a
non-aronmatic helt¥ eﬁroéfcﬁﬁ K I)I ng nmay contain one or nore substituents.

Sui t abl e substituents on t haheaturat egglar bm%ed)falauﬂe aki phatdwx gifoap or of
a non-aromati c heter gasé/cl i G [ ng VO 02/ 0 6, PCTI U?gZ/ 03791 | 1LOCT 2903
are sel ected fromtHSEE MoSEEd aBotR 2 unsatar&PEd’ - <@ bon of an aryl
or heteroaryl groupmqndaﬁ)hakwr'lomeﬂgrs =) moncyelibRbieNN iR and2, =N-,

I_SNN:_Ed(eS)encl?ent l_;Tl\ierlCYC(laiC X’ %g sys_il:\le!\rln|_lss 2 aﬁlgkyl )to’tagrof Rve V&erf%u?:ta:'ggnw

15 ring members, wherein at least one ring in the system is
aromatic and wherein each ring in the system contains 3
to 7 ring members. The term "aryl” may be used
interchangeably with the term “aryl ring”.

[0001] The term “heterocycle”,

20 “heterccyclyl”, or “heterocyclic” as used herein means
non-aromatic, monocyclic, bicyclic or tricyclic ring
systems having five to fourteen ring members in which one
or more ring members is a heteroatom, wherein each ring
in the system contains 3 to 7 ring members.

25 [oo02] The term “hetercaryl”, used alone or
as part of a larger moiety as in “hetercaralkyl” 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

320 aromatic, at least one ring in the system contains one or
more hetercatoms, and wherein each ring in the system

contains 3 to 7 ring members. The term “hetercaryl” may



5 selected from hydrogen or an optionally substituted C.L-,5 aliphatic.
Substituents on the aliphatic group of R* are selected fromNH2, NH (C 1-4
aliphatic) , N (C2-4 aliphatic) 2, halogen, Cl, aliphatic, OH 0- (Cl-4
aliphatic) , NOYOGMND6458602H, CO2 (C -, aliphatic) , -0 (hal o GreHuso203791
aliphatic) , or halo 10 C -4 aliphatic. Substituents on the nitro T&;ﬁ[ﬂ
non-aromatic heterocyclic ring are selected f rom-R*, -N (R 2, qgt(
R, _Q02R, -C(OC(OR+ -C(OCHCO R, _5012%, -SOZN(R*)Z - C(=S) N( R¥) 2,
C( =NH) - N(R*)2 or._ -WS02R~; wherein R*_is 15 hydrogen, an optionally
substituted O -6 aPf PRSEF cint e FGhABASRPY Y sHbER | Pﬂﬁ SeF PhemAtegPRY Y Lopinghal | y

substituted - O Ph) oy Ophé Okl Y haubsbhtuhed; «H2(. Ph),  optional Iy
substituted - CH2CH2(Ph), or an unsubstituted 5- 6 membered heteroaryl or

heterocyclic ring. Substitué¥t £r28 dancheding prealkylgr axgléexyhe phenyl

ring of R4 are sehegied hEAM M2 (G P B MlSubale

aliphatic) 2, hal ogen, CI- ali tic
C02H, C02 (Cl -4 al h@tﬁmﬂalh}rﬂ (ihél bEC]BrQam'lmhaix}c)a,ndorthleallokeCI group

aliphatic. 25 The& ,?‘{) |Iﬂn |n" refers t an aIIy
substituted, strai g (o r)aéfnc %dggar on € %Sltnlt 5% g Fiy.
saturated or have muiesmtumm oni theoﬁnsmw@taamhonTheompbfoaal aryl,

substltuents are as descrl a for aI| h rou 30 Th ter

"spacer group" re%?%ez{oa%?’ dr graQFH; ’éekf) aglﬁ%'(i % & s%?h@? @1 of
the nol ecul e attaghefl HdiRkQ, -auch ddvat -ghe, Cprnl@dé& flaverabbyy, Ii\tﬁracts
wi th functional groups in the active site of an WO 02/ 564586 PCT/ US02/ 03791

10CT 2003 - 12 &nzy®Ey heslicyhePEPRECERR QpalBichyssupcyepay it eBhamyi
orients ring A and(§2 Wt mu'ﬁsﬁ:g@uééé'\yﬁtﬁ'ﬁ"e S-'éQBh?]ha(t.) (§lff')eYSLﬁ?s¥: thrt'@d

favorable interactions with functional r oups exist with

active site of theHRKRS efByifl) WiEH:{ sﬁpé%#r tptedp wi shaR%- rrenbered
het eroaromati ¢ ri ngep ck0gpk) andHFg, @8 aubachedcah #90s r°, -no,, -CN,

-N(R®)2, -NR°C{O)R®°, -NR°C{O)N(R°),, -NR°CO,R°, -NR°NR°C(C)}R®,
15 -NR°NR°C{O}N(R®),, -NR°NR°CO.R®, -C(O)C(O)R®°, -C(O)CH2C(O)R®,
-CO;R®, -C(O)R®, -C(O)N{(R®),, -OC(O)N(R®},, -S(O):R°,
-SO0;N(R®),, -S5(0O)R®, -NR°SO:N{R®},, -NR®°SO,R°, -C({=8S)N(R°).,
-C{=NH) -N{R®) 2, -(CH;)},NHC(O)R®, or
- {CH.) \NHC(O)CH(V-R®) (R°}, wherein each R® is independently
20 selected from hydrogen,optionally substituted C;.¢
aliphatic, an unsubstituted 5-6 membered heterocaryl or
heterocyclic ring, phenyl (Ph), -0(Ph), or -CH,(Ph)-
CH, (Ph}), wherein y is 0-6; and V is a linker group.
Substituents on the aliphatic group cf R° are selected
25 from WNH;, NH{C;., aliphatic), N{Ci;.. aliphatic),, halogen,
Cy.4 aliphatic, OH, 0-(C;., aliphatic), NC;, CN, CO:H,
CO,{Cy.4 aliphatic), -0O(halo C;., aliphatic}, or halc Ci.,
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

aliphatiec group or of & non-aromatic heterocyclic ring



adj acent positions "B" and "C', and the 5-nmenbered ring is attached to
ring A at point "D' and to QR2 at point "E' as illustrated below 10 A
D-, B/ ~C, E Pref enghlyusidshe di stance between "D' and "C' is 3.74 U@&m 1

di stance between "D' and "E" is 5.0A the distance 15 between B" é C'
is 2.2A, and the distance between "B" and "E' is 3.5A, wherein each of the
above described distances is plus/minus 0.21A- The spacer group LOGEI] nmay
also form additional interactions within the active site to further 20
enhance i nhi bi t or yaeetsalidaredf frbe chope uhis:ed-aboeealipk ethahamsHBuras ea
pyrrole the pyrrole may. forma ditional _hydro 0 in the
active site of the® ’Eﬁ&%nf}?nﬁ?y#h%rge?rrﬁmﬁ%ergrﬁP uﬁngn’én}éen %921 BEGEri ¢
nmoi ety 25 that coameciss, tNEHRAS t-900RR, CUNPOURGNECI(DKRT S anmicd, Y@llkedl ) y
conprised of an atom such as oxygen or .sul fur, a unit such_as -NH,k -CH2-,

_0O, or a chain of"¥{thdalkelbh ok AR al ¥oeTHRFE fai 45 IRACRPRAAANAT mass
of a WD 02/ 064%S6 E@éd&%@k@%&% dllé’géru&l £PQ3elibRkelyi subyPialdy dn the

range of about 14 to 200. rrg es of linkers include a saturated qQr
unsaturated Cl_6atkiphatdfe cﬁa At WHRRH-§ LrofticoA PRatipsITeuR &f Fandire

wher ein to two rBal S t aced
pher CI(O)up qqq%e;tié&@tdeq SAr A I@lf(Cklg aqhghgcﬁéﬁ ﬁmg Icmhhqxt&ep

-NR CONR7-, d}meen'- IQRANR'hPha‘NFF CGH., -Os-<CHS®11ph«'sc£c) . NG, - CN,
S2NR -, or - NR7§921 ah@?ﬂhe.ml | NKE[LOIPUR . QaﬁQEHSERE) SPoM i o 10
R2. Q may alsoformaddltlon eractfions within the binding site

to further enﬁé)ncecntheahlmlamt?ory activity of the conpound. when Qis a
carbonyl - contai ni ng nDe'tysﬁﬂgpiééeﬁégcaﬁ’tHéJ&%ETOQQEXSQ’a non-aromatic

heterocyclic ring are selected from -R*, -N(R'),, -C{O)R",
-CO;R*, -C{O)C(C)R*, -C{O)CH,C(O)R", -SO,R", -SO;N(R"):,
-C{=S)N({R")., -C{(=NH)-N(R'),, or -NR'S0O:R*; wherein R' is

i5 hydrogen, an optiocnally substituted C;.¢ aliphatic,
optionally substituted phenyl (Ph), optionally
substituted -O(Ph}, optionally substituted -CH,(Ph),
optionally substituted -CH,CH;(Ph), or an unsubstituted 5-
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(Ci., aliphatic}.,
‘halogen, C;., aliphatic, OH, O-({C,., aliphatic)}, NO;, CN,
COH, C0;{C;.; aliphatic), -0O(hale C;., aliphatic), or halo
C,.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



-C(OC(O-, -CONH, -CNH, -CONHNH-, -NHCO-, -OC(O NH, 15 or -NHCOR2-, or
a sul fonyl--containing noeity such as -SQ2-, -SO2NH, or -NHSOQ2-, the
carbonyl or sulfonyl oxygen forms a hydrogen-bond with |ysine 54 in the
ERK2 bi nding sitveooxaha Q i s an NH-contai ning noeity such as pc@HRblihirar
-NHNH-, the NH-group forns a hydrogen-bond with aspartic 20 acid ‘[ﬁgjf 2@?
167 in the ERK2 binding site. When Qis a hydrophobic group such

al kyl chain, -0-, or -5-, Q forns additionall4tydrophobic interactions

wi thin the ERK2 binding site. R2 fornms hydrophobic interactions within the
25 binding site of SERRBE- edifediSad PEHPLRA. t Hee STRRCSCh&ATRUPC SEBARBL®Y A1&i ne
54 and aspartic achehdfte SRR =2bser hormilYy dhephabi Gl ol € aqidoRs M th
the glycine-rich loop which™ s nade up of am no-acid residues 33-38. Wen
R2 is substitutedihehanaufsiim jenpsahby imtrewdatridner w30hi itechtenans

Wi thin the bindin i .enh t i nhibitory acti.yvity.o

conpound. For exa%%fée,pesvx/n%gir%%zrgl %2‘3 is:jt P?Elégh? rEol-he t’llsveasﬁ;é&r éae%@%g%cf{zdonor
or a hydrogen- Shorehzmoeept Mhensahd spbsértamwnip fier BB samepdeogén bond WO
02/ 064586 PCTI US02103791 -14 1.LOCT 2003.w th enzyne-bound wat.er | ecul es
Chat exi st i the PUTSIRMETEAs TARS usbifhdh G AR nREF DY SRR MnERE-

present, connect sad§rasdrith pRbitIomay "Bl sand oran,addid kaeak - heibé Bsdatinans

wi thin the ERK2 bindi S| tf? to further_enhance the inhibitory activity of
the compound. Wert T 25 €LE pERy 2 PEoht aF Mg Sudh 389 EB. RRT @ PoinglE!
-Coco-, -CONH-, -d0aNBustr@ONENbelowNHCO-, or - NHC02-, O sulf onyl

-containing sych as -S2-, -S2NH, or -NHS02-, 10 the carbonyl or
sul fonyl oxyg forms a hydrogen-bond wth the NH of glutam ne 105 in the
ERK2 binding site. Wen T is NH contai g such as -CH2ZNH or -NHNH-, the
NH group fornms a hydrogen-bond with the garbonyl of glutam ne 105. Wien T
is a hydrophobic group such as an 15 @lk chain, +0-, or -S-, T forns
addi ti onal hydrophobi c A D\ ;1’

~p7. ¢k

\5?/

Preferably, the distance between "D" and "C" is 3.7A, the
distance between "D" and "E" is 5.0A, the distance

15 Dbetween "B" and "C" is 2.2A, and the distance between "B"
and "E" is 3.5A, wherein each of the above described

distances is plus/minus 0.2 A.
The spacer group itself may also form
additional interactions within the active site to further
20 enhance inhibitory activity of the compounds. For
example, when Sp is a pyrrole the pyrrole-NH may form an
additicnal hydrogen bond within the active site of the
ERKZ enzyme; l
The term “linker group” means an organic meilety
25 that connects two parts of a compound. Linkers are
typically comprised of an atem such as oxygen or sulfur,
& unit such as -NH-, -CH;-, -CO-, ©or a chain of atoms,

such as an alkylidene chain. The molecular mass of a



interactions with the side-chain carbons of glutamne 105 as well as

i sol eucine 84. The binding interactions described herein between the
conmpounds of thivgo baégsati on and the ERK2 20 bi nding site have pbegRorw3791
determ ned by nol ecul ar nodeling prograns that are known to those of
ordinary skill in the art. These nol ecul ar nodel i ng prograns incluﬂg
QUANTA [nol ecul ar Sinul ations, Inc., Burlington, Mss., 1992) arfti CEV28i
[ Mol ecul ar Model i ng, sof tware, Trifos 25 Associates, Inc., St. Louis, M.,
19921. As used her®eiker tife tiRiiAal by #n Mihthbarengg P6r abhet ERKterdive

corresponds to thg, QWiss Brot;d ry, f.ar S| =g The
Swi ss- Prot dat abase HF@ an int erlng%?%?]%‘[?c%té ﬁ%tgggggﬁcéf’}éf%g%é%%ed

di stributed by theCimirdpEARdSEe Bitgiinf otvimhi ¢s opsionalky (Bt iitntEdneamd
Switzerland. The dat se _can be found at ww. ebi.ac.uk/sw.ssprot. The
conpounds of this ‘ﬁ%v%ﬁ?ll glr? g?ep ?rﬁ%lte%atatc?dt I‘f8§§°flﬁa?faﬁée cHEM T &5y

f easi bl e and stsablept \MDa02/064H1 86=dPEY UR02)0379t (016 (bll-, OTONHD3,

Therefore, a conbinatjen of suphstitu or vakiables in the cogpounds
descri bed above isW%si’bl 3 y“?‘?@dc:h'“& i & on FER s in a
stabl e or chemn caldoc feeas’b) e-NEERPOUNMNR’A0ST abt €, capoundor, chetfi-cal |y

feasi ble 5 conmpound, js_pne in Lch the chem cal structure is not
substantial ly al te%eodﬁﬁh'e’n q{eﬁﬁfgasfoﬁ ‘tenperature of 40 C or less, in the

absence of noisture or othenschesd apddein,r eagkiyegeongi @i @hitmedt@r sat wheast
a week. Unl es§80t herw se stated, structures defi cted 10 herein are also

meant to incldde df I sRPREHSN AT™ GAALEIGR2T HEMEFARIEGRE: Wi thin the R

and S confi gurati @rxf ®indeaghsasy i@tfiréneeNkt8handBefed OfvhiHSitkghe
stereochem cal isoners as well as enantjoneric and di astereoneric
m xtures of the prdent ¥ oRpotRYCAREUY hi HREReQsEBpR HHTEMTe i nventi on.

Unl ess ot herw se sicit@dnisllvééifessudepisctedoher elgoar,e -akge)opant to
| nol ude_compounds WG (ofLTELugRl Y 10D, 0e, PIESEASE OB .0 ZRI8 e
i sotopically ! d 2 ‘ ’ ! '
15 or -NHCO;-, or a sulfonyl-containing moeity such as -S0;-,
-SO;NH-, or -NHSO,-, the carbonyl or sulfonyl oxygen forms
2 hydrogen-bond with lysine 54 in the ERK2 binding site.
When Q is an NH-containing moeity such as -CH;NH- or
-NHNH-, the NH-group forms a hydrogen-bond with aspartic
20 acid residue 167 in the ERK2 binding site. When @ is a
hydrophobic group such as an alkyl chain, -0-, or -5-, Q
forms additional hydrophobic interactions within the ERK2
binding site.
R? forms hydrophobic interactions within the
25 Dbinding site of ERK2, especially with the side-chain
carbons of lysine 54 and aspartic acid 167. R® may also
form hydrophobic interactions with the glycine-rich loop
which is made up of amino-acid residues 33-38. When R? is
substituvted, the substituents may form further
30 interactions within the binding site to enhance the
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



enriched atons. For exanple, conmpounds having the present structures
except for the replacenent of a 20 hydrogen by a deuteriumor tritium or
the repl acenment of a carbon by a 13C or 14C-enriched carbon are within
the scope of tHWéomessti on. Conpounds of fornmula | or salts Hdrersenésromy
be fornulated into conpositions. In a preferred enbodi nent, 25 thE
conposition is a pharmaceutical |y acceptabl e composition. In one 10CT 2003
enbodi ment, the conposition conprises an arouiit of the prot ei n ki nase
inhibitor effective to inhibit a protein kinase, particularly ERK- 2, in a
bi ol ogi cal sanpl e BFER S22 RS MATSROPARCBIE 2 RIGE FEAEE EBNPRRINDS of
this invention andpiphaidacaut ical conpositions thereof, which conprise an
anount of the protein kinase inhibitor effective to treat or prevent an
ERK- 2- medi at ed condi ti on and‘sa WA he1eis, 41 Buigs RIPUESE2/ 8RF9 IpuEsent], 2003

16 phar maceut | Cabby SUCERIRRHCALT | O mAdlYKANEo Al aad SY Gl TRY De

fornul ated for adm nistration to a patient. The term"patie i ncl udes
human and 5 vét erinesaciisinectwdthihetherBRRDiwirgtjingalsisanpbefyrtgsemsed

herein, includes, iinouteld b ablipBey OLLs SIS WS 0T cEXLLBEL S bher gof
preparations of an enzyne suitable ror“in vitr assay,; Dbiopsied materi‘al
obt ai ned from a nmahsetamyor(l -exntadtsng hewdofgs arab-bl ead; - saldooa, ucoge-,

feces, senen, tear r ot bod jds o tracts eof . Anot her
Sorll PR oD OhEBtf PRED R

aspect of this invention reldteés to a t'ho rpPeventing an
ERK- 2- medi at ed di seaeyinticcitadetihgdseanpas sex0.adnt 80.88Rr, 1 bg tPHS015

patient in necis oft seuchar%otnr qat ment thfra eutical l e%f ctive amunt of
a conpound of “tor nifra =& Bﬁafﬁﬁg%@f coﬁfﬁ%?rh%éﬁ%aﬁl Y%’(’)‘?ﬁfrrf é:icﬁ’tfusal d
conpound. The ter wi@REH2: nediodt gllucanitid ilws' ior thHedERRASBInd frsg uSie . \
herein, means any Y/%ésnealselsoﬁ\mqtcgren[.aining such as -CH,NH- or -NHNH-, the NH-
group forms a hydrogen-bond with the carbonyl of
glutamine 105. When T is a hydrophobic group such as an
15 alkyl chain, -0-, or -8-, T forms additional hydrophobic
interactions with the side-chain carbons of glutamine 105
as well as iscleucine 84.
The binding interactions described herein
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. Louls, Mo., 19%21. Az used herein,
the amino acid numbering for the ERK2 enzyme corresponds
to the Swiss-Prot database entry for accession #P28482.
The Swiss-Prot database ig an international protein
sequence database distributed by the European
30 Bioinformatics Institute (EEBXI) 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.



20 del eterious condition in which ERK-2 is known to play a role. The term
"ERK- 2-medi ated condition" or "disease" also neans those di seases or
conditions that woezoabdeevi ated by treatnent with an ERK-2 i nhchus@rosrspuch
conditions include, without Iimtation, cancer, stroke, 25 diabetes,

hepat onmegal y, cardi ovascul ar di sease including cardionegaly, A[Zhg&P?J;S
di sease, cystic fibrosis, viral disease, autl® mune diseases, fik

at heroscl erosis, restenosis, psoriasis, allergic disorders |nclud|ng
asthma, inflammati Bherﬁ%@r@l @glc@alblﬂﬁ‘é@)@@e?ﬁs s tisvaDRe 0 vagligbdgs in

di seases. The termpg oudd%dd'éggﬁ.bgﬁltaﬂosvéqgs pe%mggﬂafé) 3( 1%' lsﬁ‘é’hng

cancers: breast, ovary, cervix, prostate, testis, genitourinary tract
esophagus, Iarynx a mhﬁﬂaﬂﬂqmn;esnéUSobmast&nablesbcnahémleaﬁhy fe@sible

02106-536 PCT/ US02 791 17 2003 kera oaca tho |dernD|d
AR R R R ey

carcinoma, |arge cé carci no
adenocar ci noma,5 bomepowal ars, oademnnahmmanﬂﬁe&$ﬁmademoszwunuumua;sthpm0|d

follicular carcinoma, undifferentiated carcinonma, 5 papillary carcinong
seni noma, nel anomeSUREF 11y adgered cahen KEHRE, ati PeFSBRATA TR C4nd0 ¢

biliary passages, &id&ys, G& ¢hBOHBse YS! ¥ hAis3ALECHS, od NN idag o ders,
Hodgkin's, hairy cells, buccal cavity and pharynx (oral), |ip, tongue,

mout h, pharynx, SIEEACY e SOngd £ 1888 onfan ate et ﬁawg@ki ntestine, rectum

brain and central nervous systedl oaRc HUK&PRealNE: PLESEs LA S
especial Iy useful for ~treating a disease that is alleviated by the use of

an inhibitor I BErkpeir aschedsproeanh ¢ rasdsdeppt hosepradrmhers cglefenms
compounds were desi,gnad ag,5RAe NN LI Ofihe X anfia8 BEEFL AR Shllakogertain

conpounds of this Tnvention also’inhibit other protein Kinases such as
GSK3, Auroral, LckaciceymmenaiskTentenot Tderedpeet singlr stereschenical

relates to 20 i nhibiidng £RIGE1 36k | ML el 0hAThEALe SABEEs uhi ch

met hod conprises contacting the biological sanple wit compound of
formula I, or a phekruoes iofalthy Bresgrtatsiompounds 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 structureé except for the replacement of a

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

Compounds of formula I or salts thereof may be
formilated into compositions. In 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



conposition conprising said conpound. Another aspect of this invention
relates to a 25 nethod of inhibiting ERK-2 activity in a patient, which
nmet hod conprises admnistering to the patient a conpound of fornmula | or a
phar maceut i cal | yWQd28@t#hbl e conposition conprising said conparordsodmother
aspect of this invention relates to a 30 nethod of treating or pr U?EE@TQ
an Aurora-2-nedi ated disease, which nethod conprises adm nisteri r;g

patient in need of such a treatnment a therap'e]tﬁ'l cally WD 02/ 064586 PCT/ U

S02103791 -18 effec%i ve anmount of a conpound of fornmula | or a
phar maceuti cal | y afCBPPABFREt T SrEPSaPYe corbotfitd. FHEVRBEm ©F

" Aur or a- 2- medi at edvenngdié| ofty Me foln®2ased, &S aERthiker@ikionMeang any
di sease or other 5 deleterious condition in which Aurora is known to play a
role. The term "AuP8Fa€®tnedi ated condition" or "disease" also neans those

di seases or conditions that rar gkl epbat e OY; idRaldEMumdht Bngn Aurora- 2

inhibitor. Such conditions include, without Iimtation, cancer. The 10
term "cancer" ihcl UBESTipREY isthiectsi-nited to the foll owi ng cancers:

colon, breast, stomach, and Quanigy. »pA spect, Qf e..Lpyept ]
relates to inhibiting Aurora-2 aéetqﬁvi P;Q?ﬁ&gé%l o| ogllceal' tg%ﬁg%%é{ H%A#){c}h

met hod conpri ses cédnchedeng witdchitologi tatiganptall thlwurksact oeporaxk of
formula I, or a ph ti table c 0si tion npELsi ng said
conpound. Anot hergégg%g ! (ﬁcﬁé al)%%ﬁ%ggng?o% regT@éfmees stué'tg%?ﬁegﬁgd“gfv'lagm

i nhi biting Aurora-2saayi Wigpdirdampatreéal , obwdiiredd fetomod mempal ses

adm ni stering. t ] 2Q conmpound of farmula | .or a_

phar maceut i cal d; aggré%%’%fggh%oeﬁ%%Fglgoﬁf%%ér)fprslasllﬁ ’sgﬁngdmf)%ﬁ%%l’. FHot Her
aspect of this inveedrsn oelathes bodg fheidwdofexttreatisngherepfeventing a

GSK- 3-nedi ated di sease, which t hod conprises. adnmi ni stering,.to a 25
patient in need of such a t FERCRERt agp'f"ﬁg?%%e Jiscﬁqvﬁn%éf’?eﬁg?‘?/%e%ﬁo%rﬁ of

a conmpound of forméehdd asf areating or preventing an ERK-2-mediated
disease, which method comprises administering to a
15 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 "ERK-2-mediated condition" or
"disease", as used hereir, means any disease or other
20 deleterious condition in which ERK-2 is known to play a
role. The term "ERK-2-mediated condition” or "disease"
also means those diseases or conditions that are
alleviated by treatment with an ERK-2 inhibiteor. Such
conditions include, without limitation, cancer, stroke,
25 diabetes, hepatomegaly, cardiovascular disease including
cardiomegaly, Alzheimer’s disease, cystic fibrosis, viral
disease, autoimmune diseases, atherosclercsis,
restenosis, psoriasis, allergic disorders including
asthma, inflammation, neuroleogical 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, neurcoblastoma, stomach, skin,



pharmaceutically acceptabl e conprising said conmpound. The term

"GSK- 3-nedi ated condition" or "disease", as used herein, neans any di sease

or other 30 del gtghiRysscondition or state in which GSK-3 is kppyElee; P! ay

a role. Such diseases or conditions include, wthout limtation, cil abet es,

Al zhei ner's di sease, Huntington's Di sease, Parkinson's D sease, Al DS WO

02/ 064586 PCT/ US02/ 03791 -19 T OCT 2003 assocai7at ed denenti a, anﬁ@tﬁﬁdﬁmi C

| ateral sclerosis (AM.), nultiple sclerosis (MS), schizophrenia,

cardi omycete hypetdrapiacantepent ustod/ | gohRritn,i dapdrbihehesslargee caspect

of this invention relates to a met hod of enhancing gl ycogen synt hesis
P1ofen 4

and/ or | owering bY¥dt1EPel §76 ST Rat 1BAE  FACTHRRHF TiTEMBof

whi ch met hod conprisas, adlonl, shaehdgal pdiiterlal,i @RbndcaifBiaReUthgabliY,
effective anount of a conmpound of formula | or a pharnmaceutijcally
accept abl e t her eof £o¥PHi fat Fagcingme s Wiiddiexeryiased uFa¥ et " Wabet i ¢

patients. Another pdmiinedy ehabesoh®, | SENRdrNI mbh8nBheduUed # 0T vladder
hyper phosphoryl ated Tau protein, which is useful in hal ting or sl owi ng the
progressi on of Al Z4RiGEOTS, diversearahuerantebhddare| A eE3985 i HAFRBRY | ng

the 15 phosphoryl atd,Qn RfnaB- RPLEDL A a MU, AisS qgﬁpﬂbié%iséf@atg,ng_

schi zophreni a. Another aspect” of the invention fefates to inhibiting GSK-3
activity in a biolifign’sanpréry whekks, rordeed compry serd aomaeq 1grehk.

bi ol ogi cal sanple yth c n -3 aspgel.of this

i nvention rel ates toﬁ'a t%rrrlegt%lgédﬂg?&?'ng‘fﬁrt‘{n%n%g%% 3@?%/%8 in a patient,
whi ch  net hod l@onpréctem . adriraesivtésine testpat i bnain amhpmmrdalof fornul a

| or a pharnmaceutigally A bl i t.ion 25 conprising said
conpound. Inhibition #SE%%g?E@\Ur%rlgl , ,a'GSK-B, Lck, or AKT3 ki nase

activity in a biological saBpeeprissemstefmdthodonsaespesiallofugafdoses whi ch
are known to one cgréggﬂég a disease that is alleviated by the use of an
inhibitor of ERK2 or other protein kinases. Although the
15 present compounds were designed as ERK2 inhibitors, it
has been found that certain compounds of this inventicn
also inhibit other protein kinases such as GSK3, Auroral,
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 bioclogical sample with a
compound of formula I, or a pharmaceutically acceptable
composition comprising said compound.
Another aspect of this inventicn 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 Aurcora-2-mediated
disease, which method comprises administering to a

patient in need of such a treatment a therapeutically



in the art. Exanples of such purposes include, but are 30 not limted to,
bl ood transfusion, organ- translplantation, biological specinen storage,
and biological assays. WO 02/064586 PCT/US02103791 -20 I LOCT 2003 The term
"phar maceut i cal IYOA@®Epitabl e carrier, adjuvant, or vehicle" rRETEINH243G%91a
non-toxic carrier, adjuvant, or vehicle that nmay be adm ni ster ed@tgg m
patient, together with a conpound of this inv§é1_ti on, and 5 which ; R t
destroy the pharmacol ogical activity thereof.” The anount effective to

i nhibit protein Ki nase for exaq_:pl %v Aur or a- 2danﬂp§K- . .S _one that
measurably i nhi bi £57FR% KT A He (G i FORREY R compEra P %t RE 40 activity
of the enzyme in tpRashseacei 113N dctkiphabls . codyi dmid1ed ilBYychpotsed to
determ ne inhibition, such as, for exanple, the_Biological Testing

Exanpl es described bel ow. PHY rEd8ut"PEEPFS - 2chedt et COROAtars" tHat may

15 be used in thesegpbassBeeld GaleC PERASHT | AOSnd NGl MR seRYE BECor
limted to, ion exchangers, alumna, alum num stearate, |lecithin, serum

proteins, such fas AGHBFHESEPUMCAIB TR, iBuvhbeh hianndss kagen 58 play a

phosphates, gl ycingele SOrBIL L AROLASSh UM SLLOM GorRAklibgh ghyceri de 20
m xtures of saturated vegetable fatty acids, water, salts or electrolytes,

such as protanine $&i#ea%e" dilsedimesnshyliregedl prrosrhatre copdi asgisintatdr ogen
ri a1 oat e, pol i myl oy Lol hned: eSOl Bs e haralf v Elp faneiitBy.
pol yet hyl ene gl yco$fuck ozibndi ticashdxygipthy| ecthelosenigaltyaor yEanesy . wihes,
pol yet hyl ene- aof yoxypy opyl.eas-bliack .aaLymers. ; o RAlyatiyl ene. gl ygol and wool
fat. The conpositions of trﬁcre]e présent 1nveniion nay %Bﬁbe aam nistered -
orally, parenteral fglldwinghainaeirsn cepray, btapittaldopmachct ahd yovardsal.l y,
buccal ly, vaginally Ancther 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 inventioﬁ 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 reole. BSuch diseases or conditions include,
without limitation, diabetes, Alzheimer’s disease,

Huntington'’'s Disease, Parkinson’'s Disease, ARIDS-



or via an inplanted reservoir. The term"parenteral” as wused herein

i ncl udes subcut aneous, intravenous, W. 02/ 064586 PCT/US02/03791 -21 1. OC T
2003 i ntranusculwe vdeidssa- arti cul ar, intra-synovial, intraste@gpgborniro
intrathecal, intrahepatic, intralesional and intracranial injection or

i nfusi on techni ques. Preferably, the conpositions are adm nistered orally,
5 intraperitoneally or intravenously. Steril-&%njectable forns off8Helll3
conmpositions of this invention may be aqueous or ol eagi nous suspension.
These suspensi ons 3REPVS tRsY AeMantd2 acvaratinnphic leeehal qumledosdnn (AMLY he
art using suitabl iRl e0ps10 YR neiadents.ADd SusRANgiAd agent s.
The sterile injectablé€ preparation may also be a sterile injedtable

sol ution or susper¥pRsaYtinepiynonepoxies par/dtcbraliby - aad ceptdddses .di | uent or

solvent, for exanple as a s tion _in 1,3-.butanediol. A t he acceptabl e
vehi cl es and 15 sol vents thgjbgnﬁgp%%t eorr%ltgl;}gd lgysn\%\é?%rr,er%rl%ﬁ’e Ps® sol uti on
and isotoni c s&di matdlidomifdensehain@ngl jdvgeaddivi:thasistetd g, lbweedngi | s

DU pose. - any. bl it kg VSiE by S DAL 5 & FRREF DL 15 R HEEFESToNo 20
or di-glycerides. whidly mechdd, coushi &5 Glagiitiaekediagdto idie @arcentde
derivatives are ustful in_the repa ation of injectables, as are_natuyal
phar naceuti cal | y- 55@5’?56?836%’5 éeLFctH‘vz?s 3FPIHDE BF | 3 TRy O formula
especially in theilr cpolky pkyehbybat sehMar sicoeprabbeseh@tdo25 0l Ht hnetEodr
suspensi ons al.so cont ai ong-.chai n _ . al cohol di]uent or dispersant,

a |
such as carbo yrretlﬁyleSp(‘?&IlF‘EF‘gs‘és% Lihny ShagesperBr e gent 2RAPRR are

comonly used i nret@cBoreukati oo ofnHitakARgeWhiCpldduAGERPloabl e  dosage
forms including enulsions aﬁd sgsge{gsi ons. O her 30 commonly used
Shahs®

surfactants, such®SFREEFENC NEY BEREFIBAUYETIFYidfy W85EHL s 1By

bi oavail ability emaamcessorwslehiny eHeomrBBkEsHS8H o ATRIBNF act ure of

pharmaceutical ly %ccept able_soljd, liquid, or other . .
1sease. Another method relates to inhibiting the

15 phosphorylation of B-catenin, which is useful for
treating schizophrenia.

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

bioclogical assays.



WO 02/ 064586 PCTI US02/ 03791 -22 | oci 2003 dosage forns may al so be used for
t he purposes of fornulation. The pharnaceutical conpositions of this
invention may be orally admnistered in any orally 5 acceptabl e dosage form
including, but 0 0A&isked to, capsules, tablets, aqueous SUSRINBoHEFoION
solutions. In the case of tablets for oral use, carriers commonly used
include lactose and corn starch. Lubricating _agents, such as NegDEeP MM
stearate, are also typically added. 10 For or&™ adninistration in a capsul e
form useful diluents include |actose and dried cornstarch. Wen aqueous
suspensions are required forr6r EFr‘ﬁsephqﬂ'éacé‘é{til\%nh’ng?‘éép’éﬁ?h?sCQ:lti‘rﬁiﬁrned

wi th enul sifying aqdhsusnendirngen ageat sreﬂé‘rsdec% edonC bkl NeSYERLLNI N,
flavoring or 15 col oring agents nay al so be added. Alternatively, the

phar maceut i cal corffBH ™ ns oTovebhtke | Hianmaon beapdpénadhtnedtered in the
formof supposi t%aﬁ%rﬂ‘tor tb@@Eﬂéerﬂ'étJﬁﬁgo%d E@e‘?ﬁlga{lmpg cE]epgarnedd by

m xi ng the agent with a suitable non 20 irritating excipr ent solid
at room t enper &t urdiighydoeisquprt destrey dihe @ﬂnp@’matafiegandltmmm}e will
melt in the rectuyyd,Q ¢l ease the drug. Such materials include cocoa
butter, beeswax and polyethylene glycols. The pharmaceutical conpositions
of this 25 invention nmay al §bebanadm mﬁ‘tee:tadret api ¢ahilyit especd ial I]gdna\shen

the target of tregtJent. | Iudgural[ae rgags .readll accessi bl
topical application, i nc%"gcgi P seasds OT% g ‘eyg, “Phe ké?(‘i ri“ea(ﬁmta%’éyl ower
intestinal tract.iruibtias| ehemme fammtuﬂlatw eherar eompackd W S0 He epar ed
niestina 0ot AR SOLpPLOL TR SRR shEBhee Tt vin ciAtREn vo
021064536 PCT/ USO2r@3method3may (e dﬁﬁﬁBto determine inhibition, such as,
for example, the Biological Testing Examples described
belaow.
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 be administered orally, parenterally, by inhalation
spray, topically, rectally, nasally, buccally, vaginally
or via an implanted reserveoir. The term "parenteral” as

used herein includes subcutaneous, intravencus,



(see above) or in a suitable enema fornulation. Topically-transdernal
patches may al so be used. For topical applications, the pharnmaceuti cal
conposi ti ons maywda/dsegsaul ated in a suitable oi ntnent 5 cont aipgirigoddien:
active conmponent suspended or dissolved in one or nore carriers. Carriers
for topical admnistration of the conmpounds of this invention include

but are not linited to, mneral oil, |iquid-2Jetrolatum white peldslablim
propyl ene glycol, 10 polyox%gthyLene, pol yoxypr opyl ene conpound,

emul sifying wax alRfFA@RRscUlArt ef RAER VAT Char pH&tFacEUHPPESRL . conposi ti ons

can be formil ated iy f bl e1hethoRe 1, CfAABHeQRLALN DEr Hhte SCdd e
conponents suspended or dissolved in one or nore pharmaceutically

accept abl e 3-5 carii@rintragreaipé éaje¢eren iorlindasipnt tacknheees | nited

to, mneral oil, sgrhid nQegLe : a . I ’E?“aﬂ rs wax,
cetearyl al cohol, 2-octﬁ%&§gega%oﬁ?%(geé3h&zjly rys:%::%hé%mggasﬁg?%%.o or ¥,

opht hal mi ¢ use;5 t hinprerradeonerddly €9 twnposirnduwly.may be fornul ated as

m croni zed suspensions | in i@t enL oo, Pl adiusted ot 8kl L6 SaliNgs Hane of
preferably, as solutions in 150tonic, p acﬁ usted steriTe saline,” €l ther
with or without a fhiesemranitiensueh bs aderd alrkodeaminbhisr sukpension.

Al ternatively, for_,ophthal mc 25 uses, .th har.maceuti cal .conposi ti ons nmay
be forrmulated in %hneosoei AtIENt sdch asy pbe ffoqoa ul}%%%hgcﬁﬁﬁ?ﬁ%%eﬁ?i cal
conpositions of thechrinyest kapwmayn atiso dre adiiing steredlbdyd hasats iagr @sol

or inhalation., Such conpaositions _are prepared according to 30 techniques
wel | -known i nqt_ohe i tlﬁﬁﬁ&?’ﬁﬁc%ﬁ?i o) L Iagtei”gﬁ‘an ey P It epar ed as
solutions in salinmjecleyprgpheazydn al=gohllscObeobhetesilé altectable

ti , b t. t .to enh bi ilability,. WO
02/ 064586 PCT] USOFDIFIE™ 9% SHEPFOSUS 1 (or GCarBORS, ARG BT T Wer

conventi onal sol ubiddedtypler didusperst nplagent,s for example as a solution

in 1,3-butanedicl. Amcong the acceptable vehicles and

15 solvents that may be employed are water, Ringer’s
solution and isotonic sodium chloride solution. In
addition, sterile, fixed oils are conventionally employed
as a solvent or suspending medium. For this purpose, any
bland fixed oil 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 solutions 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 emulsiocns 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



In addition to the conpounds of this invention, pharmaceutically

accept abl e derivatives of the conpounds 5 of this invention nay al so be
enpl oyed in conpositions to treat or prevent the above-identified di seases
or disorders. A Wphapediseuti cally acceptabl e derivative nmeansPEmys0379
pharmaceutically acceptable salt, ester, salt 10 of an ester or other
derivative of a compound of this invention whjch, upon adm nistrgtftdniiflo a
recipient, is capable of providing, either dftectl y or indirectly, a
conpound of this invention or an inhibitorily_ active netabolite or residue
thereof. Particul aPP§Peavb?ef MBYa@lrPabryBEedr EOF Hd RIFRCSERcPEase t he

bi oavail ability ofotthel £oigounds of this invention when such conpounds

are adm nistered to a patient (e.g., by allowing an orally adm nistered
conpound to be nore readily S HBEFCPRESCE hecPMRRDHY T I swivifc KhéRhance

delivery of the paigiénefos WEROWD kA1 8ybLah oY CALr LOMRALLTERE {8y 0., the

brain or |ynphatic syste relative to the parent species.

Pharmaceut i cal Iy aBEefReaRke dasageoforneinehpdingls it mits limisadi on,

i ncl ude those der i ¥gdbdiaun RRALTRCCURLEBLL Y- AEEaR AL Jah9aRi 6nand 1n
organic acids 25 and bases. Exanples of suitable aci d Sal ts Inel Ude
acetate, adipate, BrgiRae cfassdlescefobenrahtuse, benzdeesukbonandy used

bi sul fate, butyrateg,.gidd ‘a‘]}‘agﬁtos%agﬂﬁo&g%ﬁ’esg or SL.'"HJr‘?L@%R:‘?Lngufgent ,

cycl opent anepr opi onat e, uconat e, cyl'sul fat'e,” éthane onat'e,
formate, 30 fumar asech @lt’udtﬁmmszinmasEE;agdas'@ern;ﬁlcmlpﬂmtte'piglayd;pl afiéed.
hem sul fate, hepta tc?r%lh%?dlﬁgg%r Q¥9ﬁ°§§'a°réa‘ia%u:1eh¥%&~%?rSmeQS

hydr oi odi de, 2-hydroxyethanesulfonate, |actate,” maleaté, "'mal onate,
met hanesul f onat e, @ilWBNRY (064E880ePTILUSOL/ BT Air +R5 cbr@is€aFTcRO03When

et oul Tat o, 3 pronyTron angearet ol AL Fredil dl For BEIHE: BRI
salicylate, succi¥famsdiant disecorbitedt el th Emy=ifatieg todysaspemiihg
agents. If desired, certain swéetening. flavoring or

15 coloring agents may also be added.

Alternatively, the pharmaceutical compositions
of this invention may be administered in the form of
suppositories for rectal administration. These can be
prepared by mixing the agent with a suitable non-

20 irritating excipient which is solid at room temperature
but liguid 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 compesitions of this

25 invention may alsc 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



5 undecanoate. Ot her acids, such as oxalic, while not in thenselves

phar maceutical ly acceptable, may be enployed in the preparation of salts
useful as internpobsss@Ssi N obtaining the conpounds of the inyenigk@ps;pnd
their pharnmaceutically acceptable acid addition salts. 30 Salts derived
from appropriate bases include alkali netal (e.g., sodiumand pot i H[ﬁ)
al kaline earth nmetal (e.g., nmagnesium), amm@di-um and N+(Cl-4 al kﬂ-l 1
salts. This invention also envisions the quaternization of any basic

ni t rogen- cont ai ni n{SeR ARRYef orhéncanpeitrislel Brgimec fosmdlaei@in. Water or

oi | -sol uble or di sihl-e,_.pr [ y
quat er ni zati on. Tﬁgg%%él}nl? ggag%gg%ﬁ%t %p%egié%y?ﬁglsgi }f)%%%]%da‘t may be
conbined with the carrier mioertapscdd gpodiuse i@nssi nhe epldosegee utdcmiw | |

vary dependi ng upon_t he .patient 0 treated and.the particul ar. node. of

adm ni stration. Preferan vy, the2¥onposiilo te's%&ﬁ g Egl%%?#%loaﬁnﬁ'e% t hat

a dosage of betbweatnrxdihing 186 a9t kge bashpamdrghishdpgnoéd dheaiisrillbieioincan
be adm nistered to_a patient receiving hese conpositions., 25 It shoul d

al so be under st oodthdt FEFeERFTtS Yosafe Tl Egﬁt hBRtS3tgi men for any
particul ar patientadmidistdepesnd dpoth@ d@wdRiNAsObil art or spvérmcilandi ng t he
activity of the specific c ound enpl oyed, the age, body L weight, general
heal th, sex, diet, #5Hsef %gg i ﬂggtlr%ﬂt(ﬁﬁi, St BiBETak Pt I dfug

conbi nation, and pgdwerdidanenivhote t her tsrahin)0 prlbysl ehdngppebl he severity
of the particul ar disease bei n% treated. The anount of WD 02/ 064586
PCT/ US02/ 03791 9- 26PXASKYESH3 LERE | PP EPRGTSRVIens) SemBRyetd SIpdFitkeng

particul ar conpoutk iadhd RateeNPosl téoiktikRA Ki RAsephahhdtdaricaQf this

i nvention or pharnaceutical conpositions thereof may al so be 5.

i ncorporated into %?Hﬂ?&itﬁioaﬁsc?’arb%o%‘??ﬁ&aéﬁdi AP anfPabtPled@tdar Bivi ce,
such as prosthesesgren iddngéhahiNg! 68, actdaC Wompodbat & Ssusidides ard

cat heters. Vascul ar, stents, ,
dissolved in one or wmeore pharmaceutically acceptable
15 carriers. Suitable carriers include, but are not limited
to, mineral oil, sorbitan monostearate, polysorbate 60,
cetyl esters wax, cetearyl alcochol, 2-octyldodecanol,
benzyl alcohol 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
inhalaticon. 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,



for exanple, have been used to overcone restenosis (re- narrowi ng of the
vessel wall after injury). However, 10 patients using stents or other

i npl antabl e devices risk clot formation or platelet activation. These
unwant ed ef f ectORUY+H6 prevented or nmitigated by pre-coati ngpartusoidenti ce
wi th a pharmaceutically acceptabl e conposition conprising a kinase

i nhibitor. Suitable coatings and the 15 general preparation of cbBEEeHN

i npl ant abl e devices are described in US Paf@%fs 6, 099, 562; 5, 886, 026; and

5,304,121. The coatjngs are typically biqconpatible. polyneric aterials
Sueh s a hydr oger BETARALORE0! SRR 1o BRHEnHBReL AP AL g OF
pol yet hyl ene 20 glgigdergiclgybaehte. acid, ethylene vinyl acetate, and

m xtures thereof. The coatings gﬁé qgtibnally be further covered by a

sui tabl e topcoat of fl uorosiPi 888} CHdiY e &PMaeEIpoPy et iyt et Gityeat.,
phosphol i pids or @gedidtalicees1l Peseedpdbidneaitv6oREL! b0 kel RATRLEAS
characteristics in the conposition. |nplantable devices coated with a

ki nase inhibitdr ot (4§ ilAVERETOM BRR 2lhfolife emEABYER NbRAt COTPAHE Lonss &Rt

i nvention. DependimgedtP@ht bhevear ksl Mowr QlehR i ki D3sg: sdpdiatgd condition
to be treated or prevented, additional 30 therapeutic agents, which are
nor mal | y adni ni st }¥¥PU3$TEreat or prevent that condition, may be
adm ni stered together wthpathg,iahdifors 19, LRbssk t o0 KAk, &xanpl e,
in the treatnment of cancer othgr WO 02/ 064 5&6 PE??L@%S?d%%%T"LSET 203 - 27
chenot her apeut i ¢ atRANS 25 Bhhtraeentiqrldlyl Becapkekle ageht s efiethe sednbi ned
with the protehn Kinase dspRibbEOfeneladdlivacibueBE! OncbfobiaRloLanqer
These agents include, wthout IImtation, aérlany0|n, exanef%asone, 5
vincristine, cycloyhsnstian dhich] wpauragtiinistopbievane atzs@ipient, is
interferons, and platd eL| jues. r ggfﬂ; the
inhibitors of this Epédr?\}gnmto?o%ke%ag%o %@%5£?ggg£§ftﬁil nc ucj%,tl\%i't Rout
limtation, agentsdmpoundeafi niyigli Hbeardsionucl as inibiporily active

metabolite or residue therecof. Particularly favored

15 derivatives are those that increase the bicavailability
of the compounds of this invention when such compounds
are administered to a patient {(e.g., by allowing an
orally administered compound to be more readily absorbed
into the blecod) 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 theose derived from
rharmaceutically 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, cyclcpentanepropionate,
digluconate, dodecylsulfate, ethanesulfonate, formate,

30 fumarate, gluccheptancate, glycerophosphate, glyceolate,
hemisulfate, heptanocate, hexanoate, hydrochloride,
hydrobromide, hydroiodide, 2-hydroxyethanesulfonate,

lactate, maleate, malonate, methanesulfonate, 2-



10 or insulin anal ogues, in injectable or inhalation form glitazones,
al pha gl ucosi dase i nhibitors, biguanides, insulin sensitizers, and

sul fonyl ureas; wobmeessgaf | ammat ory agents such as corti cost er @cussoziisP]
bl ockers, IL-1 RA, azathioprine, cyclophospham de, and 15 sul fasal azi ne;
i mmunonodul atory and i nmunosuppressive agents such as cycl osporin
tacrol i mus, rapamycin, nycophenol ate mof et i13"i nt er f er ons, 1.0CT 2003
corticosteroids, cyclophopham_de, azathioprine, and sul fasal azi ne;

neur ot r ophi ¢ f act oR8PRRHM eesYEPPREROI FHEIEEESe DOLFARE bi PHF 2RO

inhibitors, interfgsofSatdNidectGaAYH! Slfé@ltéllfia(%@_,Cbaﬁﬂéhy%ia&ﬂﬁf‘ér%ter.i | uzol e,
and anti- Parkinsoni an agents; agents for treating cardi ovascul ar di sease

such as bet a- bl ockBRESPIRCE i BHICERE6F SPivR Aty ®IoPiANEFat e%a,‘lf_f:%}f](ﬁt@rn
channel bl ockers, gﬁgcfﬂﬁé,”%hli*%_@? st%fi:fafﬁre,t E%@%E?Qnété’?rtéjéffa%%e agdch as

corticosteroids, estyramne, interferons, and anti-viral ‘agents;
agents for tredtingntootbatissor @shersachdas susdr ascoxadioi dehikbmtriat dnkeni c

agents, and growh X r., Lr i i i Gl 30
' s0r der o suan_as Sariee oy sianalER oy ERbEAGLLITHEDTER | ShAGES
adni ni stered sepaiatety Hreparaheopr of esal dd masdul nhsbitoermehiatias Ay
conposition, as pa . Lt e i . 02/ :
PoT] Us02! 03795 - batbteathe s EAF%"EP%%?%&%%gﬁeﬁgge}ggé‘%’?sgﬁéﬁee”part of a
singl e dosage forphamediticgéiheacoeptalillee yoridt eddikiomssaltishi bitor of

this invention {n a single Si;Ltion. C;c%oound f.this jinvent] y
exist in 5 aln‘]tdernati ve taut%%%rgi 8%%)??%. n 35’?%?1%%%%:%41%% |Accg{&g , the
representati on of elkdiker rematlorergis sedintm and ppthaditumhe otiwkine earth

Accordingly, the PLESE _t-i_nv.entiorrllegel a)tes‘,ﬂ}m(g> qefelyole Cof faci5{ 5a I

wherein Ring Ais a py i e (1971 oy A méﬁlnen%?#rg,s( ar* £ ggl he (1V)

ring as shown bel o#al8s. This invention also envisions the gquaternization
of any basic nitrogen-containing groups of the compounds

15 disclosed herein. Water or oil-scluble or dispersible
products may be obtained by such guaternization.

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 alsoc 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



RU N, NHR3U' ~NHT,,,R LJ TnR L--:j f R XI Ill IV 15 or a
phar maceutical ly acceptabl e derivative thereof, wherein Sp, Tn,R, R2,
U,R3, Q and T are as described above. Exanples of suitable Sp groups of

formula I includeopymssel e (a), imdazole (b), pyrazole (c), 3QTiusharMe

(d), oxazole (e), isoxazole (f), 1,3-thiazole (g), 1,2-thiazole (h), furan
(i), and thiophene (j), as shown below HHHHCO QJNQNj~ N 2®c
de N10/ ~NJ NCSI CQ)/ )0 j WO 02/ 06458%%CT/ US02/ 03791 -29 il 803

wherein each of a thro,ugw, j.is optionally substituted with R6. Preferred
Tm R groups of fofhglFhikitersaiddt adsosdepend Mpmogds, PRERIFRIAOH, 3-6

menbered car bocycly&,mp%@r&nop:thieogg{nbﬁﬁypgﬁj tuted group selected fromCl_6
aliphatic or a 5-6 nmenbered aryl or heteroaryl ring. Wien R is an

optional ly substituted phenyheokiakephanhibifragm,of phekeinednsidastant uent s

Pref or rod TrRL or oUse e et ceBpRbFefone Wit adforaih 8B5T % eyel ohexyl .

CH2OCH3 , CH2OHR , NHXrpdHGHRd NhiAc, cdiiod )i MHCHRZr candifRCGH 1My le

preferred TR oroupg; Of) TR Ludh e LIS d L0000 JERL & 1, BRlow
vascular grafts, stents and catheters. Vascular stents,
for exampfé, have been used to overcome restenosis (re-
narrowing of the vessel wall after injury). However,

10 patients using stents or other implantable devices risk
clot formation or platelet activation. These unwanted
effects may be prevented or mitigated by pre-coating the
device with a pharmaceutically acceptable composition
comprising a kinase inhikitor. Suitable coatings and the

15 general preparation of coated implantable devices are
described in US Patents 6,099,562; 5,886,026; and
5,304,121. The coatings are typically biocompatible
polymeric materials such as a hydrogel polymer,
polymethyldisiloxane, polycaprolactone, polyethylene

20 glycol, polylactic acid, ethylene vinyl acetate, and
mixtures thereof. The c¢oatings may optionally be further
covered by a suitablé topcoat of fluorosilicone,
polysaccarides, polyethylene glycol, phosphélipids or
combinations thereof to impart controlled release

25 characteristics in the composition. Implantable devices
coated with a kinase inhibitor of this invention are
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

tegether with the inhibitors of this invention. For

example, in the treatment of cancer octher



15 Preferred R3 groups of fornula | are hydrogen, carbocyclyl, CH( R8)R
or an optionally substituted group selected fromCl 4 ali phatl c, 3-

nmenber ed het er ogy, s2,0f @ 5-6 menbered aryl or het er oar yl | es
of such groups |§1c%f&a o° met hyl , ethyl, propyl, cyclopropyl, 28@9%‘12%?
benzyl, isoxazolyl, tetrahydrofuranyl, and isopropyl. when R3 i 4L0CT 2003

opti onal | y substituted phenyl, preferred sust-ituents on the phenyl ring
are hal ogen, al kyl, al koxy, hal oal kyl, OQobenzyl, Ophenyl, OCF3, OH,

SO2NH2r and net hylehs@ndhwxya athen Bgehss SHEEDR, s8xa keﬁlﬁe‘%&fw%uch
groups include -CH CI-lZO—l)rrPhenyI - CH( CHZG—l) ethyl, - CH20H) 2
~CH( CH2OH) i sopr opyR9eTrRl MasH Hecnempg nefpelfid diieo pyPt e ipr kirased MBibitenps,

when present, aresf Gizs ifrentibR to e NO o5 R4 - NECLR: a@@Hé% 19&9Lﬁéred
UR3 groups of formula | are those listed in 30 Table 1 bel ow When R2 1's R5,

preferred R5 group$i@h@t gyimiglacdpn. | aﬁ}'rlammlpholdeﬁameyhasmq)erl din-1-yl,
and  pi perazi Nyl - yhnéln@él*}bé [1: éiQ% SOk qu | V\A{EOPQSPXJ:].# %%’t@@éﬁ%
e_

PCT/ US02/ 03791 -30 per erern eac
optionally substrtta,rtteld JWt@rrfRZons (M)E{Mllﬁ\(ll@l-lﬁ)zyﬁ‘léﬁﬁ\)@s or -N( R4) 2,

preferred R5 groups are ftir sg&geé dEh;r 0.9§§rt'sd%§?. nréﬂ/lbltpc;érl d'f”tf}lgl

i m dazol yl,. furan-2-yl, qui

t et r ahydr of ur an- 2- i,nvem@mhreyyhlsopﬂserqdmbmmth GhiZ0ke - (\-.Ciltlh):ﬂaH and
i sopropyl, wherei 5:888 Q roup |s opt ional sub %ut;_ed Preferre 1i
substituents on R5 are -ON"'p Idy’l3 il pe‘rﬁ lr‘??l iaRgte D RiBhaS flnsu 1n
substituted phénylor \Bram 1R2 iaslalﬁgue£ CHY yi@je(claabléll-bf REh & atioaf eored Re
groups are R and such asé%r @( a referred R5 are as
described above. Frer&HTES - BERBTy %3%3@35)‘? OPOLPES ofP¥BPRIAEST  are
- CH( OH) CH( OH) phenyinsand - @d@%)&ém pien\ul fohker urpsef eqrad - QR2 groups

are those listed in Table bel ow. 15 Preferred co ounds of formula | are

those having one G toﬁé'r BIFPET FHHY VP SNGPETE RARE TR A% dNE

blockers, IL-1 RA, azathioprine, cyclophosphamide, and

15 sulfasalazine; immunomodulatory and immunosuppressive
agents such as cyclosporin, tacrolimus, rapamycin,
mycophenolate mofetil, interferons, corticostercids,
cyclophophamide, azathioprine, and sulfasalazine;
neurotrophic factors such as acetylcholinesterase

20 inhibitors, MAQO inhibitors, interferons, anti-
convulsants, ion channel blockers, riluzole, and anti-
Parkinsconian 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 corticosterocids,
cholestyramine, interferons, and anti-viral agents;
agents for treating blocd disorders such as
corticostercids, 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.



nost preferably all, of the features selected fromthe group consisting
of: 20 25 (a) R3 is hydrogen, carbocyclyl, -CH(R8)R or an optionally
substituted group selected fromCl -4 aliphatic, 3-6 nmenbered heterocyclic,
or a 5-6 nenberwd vaiydsseor heteroaryl ring; (b) TnRl is hydr og&Psyibiic
OH, 3-6 nenbered carbocyclyl, or an optionally substituted group selected
fromCl.6 aliphatic or a 5-6 nenbered aryl or heteroaryl ring; (’Q:_)Jﬁblﬂﬂé
-CO, -Q02-, -CONH, -S@2-, -S2NH, -OC(ONkHEs -C(O ONH, or - CONHNH;

(d) R2is - NR4 (CH2 N(R4) 2, - (CHZ)RS - (CH) ,CH (R5) 2, or 30 -
(CH2) yCH (R8) CH & SPrzatlYﬂyfRzl:h@eRathtsonnay léﬁ-ma)lyﬂaf( RSFngland WO

02/ 064586 PCTI USOZ{igg%%;G f’lm Aﬁg;%e%oq_% gg}lFBS‘gi@*%r%ﬁz’th%%h lﬁgpétl tut ed

group selected from eroaryl or
5-6 nenbered heter mnycbytorl\@f e:l'prseflameedlonnmLmdmrtg‘la‘ @ompbaitiame those

5 having one or nore, nore preferahly t han one, or nost referably
all, of the features sel ect e%"“f%m Sgnégbﬁpl%‘é‘?féﬁjscﬂ rﬁ"(j‘yofmfg

sel ected from Wdra@eérnﬂeiwltatﬂﬁdmyélmc BooRy | , WY OPRPEhwisyCl ohexyl
i sopropyl, 10 -CH, 2 et hy -
(b0 Sopt oyl G ETERBO oAby ErEptObye elarfbe&pttﬁsgawg?s méan

substitut ed phenyl tobenZyhde Othe ick®%azo0l yl group; (b) TnRl is selected from
optionally substituted 15 phenyl, nethyl et hyl, propyl, cycIoPropyI
cycl ohexyl , CH2OCH3, CH2OH, RSEOTNHRIINMHCERe RFfRenNHOVED)iRPCrelates to

CH2NHCHS3; (C) Q i scokbbundE&MNHform@PR- 1 QherSEMing A is a pyridine (11),

10 pyrimidine (III1), or triazine (IV) ring as shown below:

R3U Ru
"N "NH

'If)\“
N Q
W M
TR’ TR’ TR
v

15 or a pharmaceutically acceptable derivative thereof,
wherein Sp, ToR!, R?, U.R®, ©, and T are as described

above.

Examples of suitable Sp groups of formula I
include pyrrole (a), imidazole (b), pyrazole (c},
20 triazole (d4), oxazole (e), isoxazole (f}, 1,3-thiazole
(g}, 1,2-thiazole (h), furan (i}, and thiophene {j), as

shown below:

O IEJJ N\\_} —N N
a b c d €
S O S
O 0O O 0O 0
f g h H j



(d) RRis -(CH)yR5, -(CH2)YCH(R5)2, or 20 - (CH2)yCH (RB) CH(R5) 2,
wherein RBis OH or CH2OH, and (e) R5 is -CH2OH, - (CH2)20H, isopropyl, or

an optionally gpshkisys ed group selected from pyrrolidin-I-ylwusensre
nmor phol i n-4-yl, piperidin-1-yl, 25 piperazin-1-yl,

4-met hyl [ 1, 4] di azepan- 1-yl, 4- phenyl - pi perazi ne-1-yl, pyridin-3-yl,
pyridin-4- yl, imdazolyl, furan-2-yl, 1,2,324- tetrahydroisoqui n6ygtkelil3
tetrahydrofuran-2-yl, cyclohexyl, phenyl, or benzyl. 30 A preferred
enbodi nent of this invention relates to conpounds of fornmula I': WO

02/ 061586 PCT/ US02/ 03791 -32 TI "LO?;_ZOOS,on a pharnaceuticang acgeptable
derivative thereof*PeI§IRnEREN O &) Ghyopalhicdr gPBUPRRLINpSEERGTYte
5-nmenbered heterqak@gmatic ring, wherein Ring A and QR2' are attached to
Sp at non-adjacent positions; and wherejn Sp has up to two R6
substituents, provided that PFabeaxes ThBt i 9urws ©ic4PEBRLe i h@xd 6/ erhedp

are not sinul §angqus| jt b A r&x facd,dindepgpdept |y
sel ected fromN orQ%ﬁ;KyéFgﬁéhbg$gggéé @?bﬁ%%%gﬁgPé?%?c§NR'- 5?ygSCS%R§Q; T
is a |linker grouppepticgailsyssikstidhtfadomroNR selefRECELom NR«CONRPhatic

-NR7CO2-, -0-, - Tt - P S o= 2- - T e 0R
7SO2NR7 - , or S%\B SmGaﬁ%'%e%%%era’éhg?ng‘é%gﬁ %HNP)%é 'ec?géyﬁonﬁszgyo or
one; Rl is sel ecopdibnaiml hysnlgfeitut@N phaehgdenr & ipiERA2grORp. 20 or OH,

2. 15 oot o0 TEgmL O YR e LIRS el 300
(Re) N (R4) 229 are R’, halo, nitro, alkoxy, and amino. Preferred TsR
groups are methyl, ethyl, propyl, cyclopropyl,
cyclchexyl, CH;QCH;, CH,OH, NH;, NHCH,, NHAc, NHC(O)NHCH:,
and CH,NHCH;. 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 c¢yclohexyl, benzyl, isoxazolyl, tetrahydrofuranyl, and
isopropyl. Wwhen R? is optionally substituted phenyl,
preferred substituents on the phenyl ring are halogen,
alkyl, alkoxy, haloalkyl, Obenzyl, Ophenyl, OCF;3;, OH,
SO,NH,, and methylene dioxy. When R?® is -CH(R!)R, examples

25 of such groups include -CH(CH,0H)phenyl, -CH(CH;OH}ethyl,
-CH{CH;0H),, -CH{CH;0H)isopropyl, and
-CH (CH,0H) CH.cyclopropyl. Preferred U, groups, when
present, are -CH,-, -0-, -NR’-, -NECC-, and -NHCO,-. More
preferred U,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([l,4}diazepan-1-yl, 4-phenyl-



25 each R is independently selected froman optionally substituted group
selected fromCl _6 aliphatic, C6_1 aryl, a heteroaryl ring having 5-10
ring atons, or a heterocyclyl ring having 3-10 ring atonms; W) 02/ 064586
PCT/ US02103791 W304esd@s8C T 2003 each R4 is independently sel eroadishromiR,
R7, -COR, -CO2R, -CON (R) 2, -S®2R, - (CH2) yR5, or - (CI-lZ)yCI—l(RQ 2;
each R5 i s independently selected fromR OR_CR2R (CH2)yN(R ) 271 0NTRI§%,
OR, SR, NRCOR, NRCON(R )2, 5 CON(R7)2,"*%2R, NR SO2R, COR, CN, or
S2N (R) 2; each R6 is i_ndepengently selected fromR , F, d,

(CH2) yN(R ) 2i N( R F2PexgFinesk-ylnpwpprein U is epkERTIDLY SIPR |

NR SO2R , COR7, CONsuméti3GRMA(R whén rach Réd ﬂﬂsﬁ‘d?;@ﬁ deqtky) ,SebecLgerfyr,om
hydrogen or an ..10 optionally substituted Y6 ali p dtic group, or two R
on the sane nitrogefekfEecaRend¥Ra Here uzthere seheet odefiram moridia-3-8
menmber ed het erocyc)y| ; tergary kN i |ected fr _
(CH2),,OR, (CH2) C>l’\l (I:E%)'mgjrﬁfoFg ?&Z%lm{aés%%lﬁl@zﬁ gagﬁ'wﬁig‘n% 'r?dependent |y
sel ected from 6- 4. tetahysired sofiusupl divt e S phadie fofrahelrul a ¢yclehwetnlde
pyrrole (a), imd (b azo ) . rj I d oxazol e (.e).. .

i soxazole (f), 1, :Eg%ﬁgz’o%gng%ﬁ( g),éﬁﬁ, -t h(icga{ik%q( %‘Fg %ﬁ?gﬁo?ﬂ d ”ghngfem

t hi ophene (j), as eattowrou@l ow obt HokkHy MubdtiNuNed." Rbbf&rdedb c d e

0L E 2 gV SERL BACE St L o4yl 45 SRR SyRt tuted
optionally substituted phenyl. When R? is
10 - (CH,),CH(R®?}CH(R®),, preferred R® groups are R’ and OR’
such as OH and CH,OH and preferred R® are as described
above. Preferred —(CHﬂyCH(RB)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.
is 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;.,
aliphatic, 3-6 membered heterocyclic, or a 5-6
membered aryl or hetercaryl ring;
(b) TuR' is hydrogen, amino, OH, 3-6 membered
carbocyclyl, or an optionally substituted group
25 selected from C,.¢ aliphatic or a 5-¢ 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;)yR®, - (CH:),CH(R®),, or
30 - (CH,) yCH (R®) CH(R®) 5;

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



conpounds of formula I' wherein Ring Ais a pyridine WO 02/ 064586 -34
PCTI US02/ 03791 't0 01 7003 (I1"), pyrimdine (lI1l"), or triazine (IV') ring

as shown bel ow. Wik i3lobasks NH R3U'1~ NH R 3U'~NH N N N N'kN 1 Fcﬂrmsov‘ﬂf'lsv%l
N _// T,,,R % JT,,,R :J TnRt IV, or a pharmaceutically acceptable
derivative thereof, wherein Sp, TnR, QI R2 , and UnR3 are as d[?@?ii bed
above. Preferred R5 groups of formula |I' areeR-or OR. 10 Exarrplas Mich
groups include OH CH2OH, carbocyclic, or optionally substituted 5 or

6- menbered aryl or hetefghr§] isr engept bomdllas spivenylcptpdr geylp s8idkcted
cyclohexyl. Preferred Rs grgqups.of formula 1' are R and OR , wherein R is
an optional |y substituted group Sl %gf}g%a?lrco’m Y ly553F) PRAPEESD 3.6
nenbered heterocyclic, or hekeGomepberer s-a Menberhat geearytyéiyg. Exanpl es

of such groups include pheerI’f met %I $t h%/l, ‘%Eesand CH20OH. Preferred
substituents on the RS aryl of hEFSFSAFGT TTRA dfalfegBHlank) ¥%8 KIOSOR,
and R 20 Pref efreda¥ifii gioups motref Onoté Gpite s i1 NYHrRIGAanNoRY) 2r OH,

3-6 nmenbered carbocyc|yl, or optionally substituted group selected from
Cl_6 aliphatic ormésg- r#é‘?ﬁ?gﬁé’daiﬁw ohrthetiaadaras seAgetePhEFeRENEs an

optional |y substitgtedppheiysstahgabephatic group, 25 preferred substituents
on the phenyl or aliphati are R, halo, nitro, alkoxy, and am no.

Preferred TnR1L groups iﬂglﬂgggﬁ%‘?lrﬁﬁt,e‘jetfﬁﬂ“, hyaspgen. cyetiapr.omphyl,
05/ 58223%' P’(:Tinggz_l?ohgﬂ ?:?:ifi::wﬂﬁowc cyttbheth [HEbropl®,
2 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) TsR' is selected from optionally substituted
15 phenyl, methyl, ethyl, propyl, cyclopropyl,
cyclohexyl, CH;OCH;, CH,OH, OH, NH,, NHCH,;, NHAc,
NHC {C) NHCH,, or CH,NHCH;;

(c) Q is -CO-, -CONH-, -SO,-, 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,),OH, isopropyl, or an

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

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

30 A preferred embodiment of this invention

relates to compounds of formula I’:



-35 "' _OCl 1003 and CH2NHCH3. More preferred T,,Rl groups of fornula I' are
those listed in Table 1 below. Preferred R3 groups of formula if are
hydrogen, carbocyclyl, -CHRO)R, or an optionally substituted group 5
sel ected from CIwdoabd4pdsat i c, 3-6 nenbered heterocyclic, or a EcGussender ed
aryl or heteroaryl ring. Exanples of such groups include nethyl, ethyl,
propyl, cyclopropyl, cyclohexyl, benzyl, isoxazolyl, tetrahydrofur T, 268hd
i sopropyl. when R3 is optionally substituted phenyl, 10 preferred
substituents on the phenyl ring are hal ogen, alkyl, alkoxy, hal oal kyl,
Qbenzyl, Ophenyl, OCF3, OH, SOZNHZ,FﬁHd\ t hyl ene di oxy. When R3 is
-CH(Re) R, exanples of such groups include’'-CH(CH20OH) phenyl, -CH (CH20H)
ethyl, - CH (CH2OH) 2 , - CH (CHZCPDisig ] , and 15

'R

- CH( CH2OH) CH2cycl opropyl . Preferred U’ s, when present, are -CH2-,
-0-, -NR -, -NHCO-, and -NHCO2-. More r U.8&3 groups of formula I'
are those listed in Table 1 below. Prefefred ounlls of fornula If are
those 20 having one or nore, nore prefergf'y e than one, and nost
preferably all, of the features selected fromthe' group consisting of: 25
30 (a) R3 is hydrogen, carbocyclyl, -CHR$)R, of " an optionally substituted
group selected fromCl 4 aliphatic, 3-6 nenbered heterocyclic, or a 5-6
menbered aryl or heteroaryl ring; (b) Tr,Rl is hydrogen, amno, O, 3-6
nmenbered carbocycP¥I2 Rﬁaﬁﬂ?QﬂﬁélﬁﬁélVya§€EEﬁ¢?¥Reﬁf%ﬁ%ﬁ&ﬁvesépéﬁ?%@ffron1
Cl_6 aliphatic=or ghérdifgenbered aryl or heteroaryl ring; and (c) R5is R

or OR, wherein Ris carbocyclic, or an optionally substituted 5 or
6- menbered aryl orSp 1s a spacer group comprising a S-membered

hetercaromatic 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%;

z' and 2z? 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’-, -NR7CO,-,
-0-, -CONR’-, -CO-, -CO,-, -OC{0)-, -NR’80,-, -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,
20 or OH;
R* is selected from - (CH:),CH(R®), or - (CH;),CH{R®)CHI(R®),;
vy is 0-6;
R’ is selected from R’, R, -{CH.),CH(R®)R, CN,
- (CH,) yCH(R®) CH(R®);, or - (CH,)y,CH{R®)N(R*):;
25 each R is independently selected from an optionally
substituted group selected from Ci-¢ aliphatic, Ce-10
aryl, a heteroaryl ring having 5-1¢ ring atoms, or a

heterocyclyl ring having 3-10 ring atoms;



heteroaryl ring. WO 02/064586 PCT/US02/03791 -36 1.0 C T 2003 More

preferred conpounds of forrmula |I' are those having one or nore, nore
preferably nore whameasss, and nost preferably all, of the featcwnesminim
selected from the group consisting of: 5 (a) R3 is selected from hydrogen,
met hyl, ethyl, 10 propyl, cyclopropyl, cyclohexyl, isopropyl, a}gm 7003
- CH( CH2OH) phenyl , - CH( CH2OH) et hyl -CH(CHZO—1)323‘ -CH(CI—|2CJ—|)|sopropy

- CH( CH2OH) CHchcI opropyl or an optionally substituted phenyl benzyl or
i soxazol yl group; §39R R’ R igdepsrdand ﬁ@ﬁ%ﬁ?ﬁoﬁﬁ@‘hﬁstﬂastrﬁ%ed ~CO.R,

phenyl, nethyl, ethyl Cogrg yI,_gbch!vopr @ﬁl scycl oh CH2OH ,
OH, NH2, NHCH3 , NHAC, NIEICH( ¢) ¥ 2o ,m fgﬂ ¢ R5 is OH,

CH2OH, carbocycl i c,eaqi"r lhnléptm@?mn@ents'lwbmltemted phemyi, GJR.pyJObEin ring,

and Q is C(0)NH An Pf-lh)e,&q(ﬁﬁng %,Iﬁd dl N Qf Eqééws k &ﬂ{ 051%1' rel ates

to compounds of for "' or d phar maéeu ita cceptabl e
derivative theeof, C@B(Rhereba;R’ SpNR&%Répa«m{ ,JCEpoL OB (B NG a

S perber | heler AT ¢ L0l D BUGEG0) MIRAT (9P)
2013 adj acent positi ¢ag;) afd’ wheNeRN ,SpoRas siy,t arIGER’RENRETSIRS 4leNt S,
provided that two sufsfitytablg Garon . .o cor?, on, or SOMN(R')a;
each R’ is independently selected from hydrogen or an
.10 optionally substituted C,.4 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,).OR’, (CH;).N{R*),, or (CH,).SR’;
15 and

each w is independently selected from (-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:

—
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g o
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o
i
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e

g]
O
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o tn &
i
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-
e
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b ]
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



ring atons in Sp are not sinultaneously substituted by R6; 5 Z' and Z2 are
each independently selected fromNor CH T is a linker group; Uis
selected from-NR -, -NRCO, -NRCONR -, -NRCXR2-, -0-, -CONR -, -CO,
-Q02-, -0OC(O -, whiR2/83886, - SO2NR -, -NR 7SO2NR -, or -SQ2-; IkcTwsaees7m are
each independently selected fromzero or one; R is selected from

hydr ogen, CN, halogen, R, N(R7)2, OR, or OH R3 is selected from)ﬁ 3@-
(CH2)yCH(R8) R, CN, - (CH2)yCH(R8)CH(R5)2, or34- (CH2)yCH(R8) N( R4) 2! ﬂs gch
R is independently selected froman optionally substituted group sel ected
from Cl_6 aIiphatié?ICBLIEYr%WEﬂlPQa(HggéﬁoaP§It¥4ﬁﬁﬁqﬁnﬁLN§)SIlﬂgrﬁﬁgsb?ﬁﬁs,
or a heterocyclylpehBg:having 3-10 ring atons; each R4 is independently
selected fromR R, -COR, -CO2R, 20 -CON(R7)2, -SO02R7, -(CH2)yR5, or -
(CH2) yCH (RI) 2; each R5 is independently selected fromR OR CO2R,
(CHR2)yN(R )2, N(R ) OR, SR, NR : NR'CO\I(R‘)%,B CON(R7) 21 SO2R
NR7S 2 R , COR, ~nar SC2N (R) 2'™each R6 is indué'p@ndently sel ect ed

)

fromR7, F, A, 25 (G
CON(R7) 2, SO02R , NRI 802F
i ndependent |y sel ect d
al i phatic group, or t
the 30 nitrogen to forim &

OR, SR, NR , NR CON(R7) 2,

2N (R) 2; epc*hNR is

ti@\n@ll;hs hst iAuted Cl 6
".f he

)YN(R7) 2, N(R7
, COR ,

n dfe taRen with

8 nenber ed et e yclyl or Theteroaryl ring, R8

is selected frgmR, (CH2) " (CHZ),N(R4)§H,or (CH2),, SR7; ang, WO
02/ 064586 PCT/ US02/ 03791 - each wis independently selected Trom 0-4.
| CCI 2003 Exanpl es of suitable Sp groups of formula I" include pyrrole

(7 TS o e P SR etk cal 1) 80 & {dBre WHAYeR4(D) enbREETO! ©
wherein Sp, T.R', 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 OE, CH;0H, carbocyclic, or
opticnally substituted 5 or 6-membered aryl or heterocaryl
rings, such as phenyl, pyridyl, and cyclchexyl.

Preferred R® groups of iormula I' are R and OR’, wherein R
is an optionally substituted group selected from Cj_,

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 hetercaryl ring are
halogen, haloalkyl, OR®, and R°.

20 Preferred ToR' groups of formula I’ are
hydrogen, N(R*),, OH, 3-6 membered carbocyclyl, or an
opticnally substituted group selected from C;. aliphatic
or a 5-6 membered aryl or hetercaryl 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 TuR?
groups include methyl, ethyl, propyl, cyclopropyl,
cyclohexyl, CH;OCH;, CH,O0H, NH,, NHCH;, NHAc, NHC(Q)NHCH,;,



5 (9), 1,2-thiazole (h), furan (i), and thiophene (j), as shown below. HH
H~HON-=~" N " Njy O NNNabcde N/ ~\DN ~S/ f ghl .l
wherein each of wothosgh | is optionally substituted w th RecrAQn203791
Accordingly, the present invention relates to conpounds of fornula I"
wherein Ring Ais a pyridine (I1"), pyrimdine (Il1l"), or triazine (I1V")
ring as showmn below. R3Un~NH 15 f,,, R X--:§35TF,,,RL I1" R3U, , I\I\/‘6¢m Inod |
~11-2 N "N OHO NH I'V* 20 WD 02/ 06--86 PCTflJS02/03791 -39 loci NO a
phar maceutical | y aspeépERdlH&Hder iNans peefheredfT-R whreedh &p formRia U’ Rere
and R5 are as descrj ve, .Pref T, Rl groups of fornula in are
hydr ogen, N(R4) 2r Hlﬁg%%b%ee érrlegaggéggcti/ec]]oyw, or an 5 optionally
substituted group sel ected frefie€te8 B igrhapscofofommal$ Irerbrer dgdapygknor

heteroaryl 119, YHeBe R MRS RVt Lbaket P, o el Labep
5 selected from C;.; aliphatic, 3-6 membered heterocyclic,
or a 5-6 membered aryl or hetercaryl ring. Examples of
such groups include methyl, ethyl, propyl, cyclopropyl,
cyclohexyl, benzyl, isoxazolyl, tetrahydrofuranyl, and
isopropyl. When R’ is optionally substituted phenyl,

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,CH)isopropyl, and

15 -CH(CH,0H)CH;cyclopropyl. Preferred U, groups, when
present, are -CH;-, -0-, -NR’-, -NHCO-, and -NHCO,-. More
preferred UyR® 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 an
opticnally substituted group selected from C;.,

25 ' aliphatic, 3-6 membered hetercocyclic, or a 5-6

membered aryl or hetercaryl 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

30 aryl or heteroaryl ring; and _

{¢) R® is R or OR’, wherein R is carbocyclic, or an
optionally substituted 5 or 6-membered aryl or

heteroaryl ring.



are R7, halo, nitro, alkoxy, and am no. Exanples of 10 preferred TTR
groups include nethyl, ethyl, propyl, cyclopropyl, cyclohexyl, CH2OCH3,
CH20H, NH2, NHCH3, NHAc, NHC (O NHCH3, and CH2NHCH3. More preferred TnR2
groups of formNve@Ncdase t hose |isted below in Table 1. Pref erameokoisse:
groups of fornmula I" are hydrogen, 15 carbocyclyl, -CH(R8)R, or an
optionally substituted group selected fromCl 4 aliphatic, 3-6 nerpff{ed]
heterocyclic, or a 5-6 nenbered aryl or hete!®aryl ring. Exanples of such

groups include nethyl, ethyl ropyl, cycl opropyl cycl ohexyl, benzyl,
i soxazol yl, tetrahydrof uranyi® earﬂfefér@QpFBWP%m%é?gF@rl“%»‘léptIi’oﬁaﬁl y

substituted phenyl chope eh&biRf b hHRL SmoPe t HRe flleMl, HRG RhEnhaLegen.
al kyl , al koxy, hal oa?kyl, Cbﬁzyl, Ophenyl ,mOC(IE:ﬁeC]-I, S&ZNIEI%g angn 8}19,

met hyl ene di oxy. WABA @St Pred@qrRrYIR adkanpf eshe of eatutesgsedpstiedc Fude

- CH( CH20H) phenyl, ¢ %:%9 hyl., 25--CH (CH20H) 2i -CH (CH20H)
i sopropyl, and O%?Egl—é C:?oélyé@o%glgpéff Preferred U' groups, when

2
present, are -GH2-, -0-f{alMNR is saHSGed afwbm MyG@Rgenhbmethpt ef erhyeld, UnR3
groups of forrmula I" are t% isted,in Table | .below 30 Preferred R5
groups of fornula I" are o %?nggrl %/yg;s%%lé??}f Ut ecd’cé-oﬁggﬁgéreﬁsa?wgyf’
het eroaryl, and carbocycl i ¢CHEICHgS) Buclylas -ghHe oyLoH )mahydy | - CAGH,0H) 2,

cycl ohexyl. WO 02/ 064586 PC 3791 -40-. T 2003 Preferred conpounds
of formula In are those ha\#ggggé{gl&wﬁ&pé’,l'wﬁ 8‘5’?@@1‘:515?39‘: FR¥an %ne,

and nost preferably all, eh btheiéeally esutsalieaited bhefylhebegiPlP or
consi sting of: qs (a) R3is .hgdroggn carbocyclyl, -CH(R8)R, or an
optional Iy substituted grodfCEFEEYEEFT Y 10 15 A -4 aliphatic, 3-6
menbered heterocyclic, @) a,B®Gis mketed @ryh optieiLrBarsibstikgredb)
T,,R is hydrogen, N(R4)2i -6 nmenbered
y 9 (R4) pgt%yf, méghyl, ethyl, propyl, cyclopropyl,
'cyclohexyl. CH,0OCH,, CH,OH, OH, NH,, NHCH,, NHAc,
NHC (O) NHCHy, 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 compounds of formula I":

20

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

C (O)NHCH [ {CH;),-20H}R® are attached.to Sp at non-



carbocyclyl, or an optionally substituted group selected from Cl-6
aliphatic or a 5-6 nenbered aryl or heteroaryl ring; and (c) R5 is an
optional | y substwé si/meksse- nenbered aryl, heteroaryl, or carbopgets®kiong.

More preferred conpounds of fornula I" are those having one or nore, nore
preferably nore than one, and nost preferably all, of the featurea( 0w
sel ected from the group consisting of: (a) -R3-is selected from hy Q‘)rde?d,
methyl, ethyl, 20 propyl, cyclopropyl, cyclohexyl, isopropyl, -CH 6( CH20OH)
phenyl , -CH (CH2OH) aéfi hgent -k itAld2eH) apd wheEre {ICHXOMES sppEopyve , R-C H
(CH2OH) CHzcycl opr opy optiQRakky Fs L4 ut.ed phepylqor I
group; 25 (b) T,nRl |‘§lb§1é?%%?rg%'f ?%Jr%qrgptel oﬁgg yb'é%bslfbltut eg lJpge%y ,
met hyl, ethyl, propykingystops dpylSp acpcnbtobimyltanedid2@CeluBst i GHXH Ky
NH2, NHCH3, NHAc, NHE (O NHCH3 , or CH2NHCH3 ; and (c) R5 is cycl ohexyl
or an optionally subStituted 30 phenyl or pyridylring. Another preferred
enbodi ment of thi szl ewentf Gire realcht eadépesdamolnde: lefctkdar fuba N oMQE;
02/ 064556 PCTI USOZ,f 03791 -41 R3Un \ NH I '_0 CT 2003 or a pharmaceutically
accept abl e derivat? vk thér@fT 95°Wherein: Sp is a spacer group conprising
a 5-nmenbered het ay opy GAAleick eBi Pgom WNR'el, N-RRIgp-A amet’€oir0)- , NHERI (d?2$) CH
(R5) 2 are attached to Sp at _non-adjacent positi oPs; and wherein Sg., has up
to two R6 10 substitaBnt s; PFovi detlt hat“Yamo s864P1 T ut 2B %% ar P Fing
atonms in Sp are not sNRUHd.RREOUrY -subsiituted by R6;
10 wm and n are each independently selected from zero or one;
R! is selected from hydrogen, CN, halogen, R, N(R'):, OR,
or QH;
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, Cs-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"}2, -SO0;R’, - (CH;),R®, or -(CH;),CH(R®};;
each R® is independently selected from R, OR, CO;R,
{CH2) yN{R"),, N{R7),, OR’, SR’, NR'COR’, NR'CON(R’).,
CON(R),, SO.R’, NR’SO,R’, COR’, CN, or SO;N(R7);
each R® is independently selected from R’, F, C1,
25 (CHz) yN(R"},, N(R7);, 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
opticnally 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
hetercaryl ring;
R® is selected from R, (CH;).OR’, (CH:2)W.N(R*);, or (CH.).SR’;

and



Z' and Z2 are each independently selected fromNor CH T is a linker
group; 15 Uis selected from-NR -, -NR7CO-, -NR CONR -, -NR7CQ2-, -0-,
-CONR7-, -CO, -C2-, -0OC(O -, -NR S@-, -S@@2NR -, -NR 7SO2NR7-, or
-S2-; mand n awe eaechksd ndependently sel ected from zero or on&Twse:i?e1

sel ected from hydrogen, CN, halogen, R, N(R7)2, OR 20 or OH y is 0-6; R3

is selected fromR7, R - (CH) yCH (Rs) R CN, - (CHZ)yCH(R)CH(RS)Zl or
- (CH2), CH(RB)N(R 4)2; each R4 is i ndependent?%/' sel ected from R g7 HEPR7,
“ORR,~ 25 -CON(R)2, -SO2R, - (CH2)yR5, or -- (CH2)yCH(R5) 2: ea AR

i ndependent |y sel cERER ¥rbh Hraenan Ilh’yse%@@)fs@ﬁtﬁ.n@d Ugﬂoup sel ected from
Cz 6 aliphatic, Co6_ Ifl aryl, a heteroaryl ring having 5-10 ring atons, or
a heterocyclyl ring having %’fq@]fﬁsn@faﬁéﬁﬁabm T2 /VBABEE OPCTPUBADE 0B791

-42 ACT 2003 each t)
(CH2) yN(R7) 2, N(R )Bgd%%é g@gau@ea %Il%% (@)2%}’ %N{Lgogg"sozm
NR SC2R, COR , CNtréﬂztsmN(@m)m@méacNe% 1soxaujﬁr9er(dfént ly3seheziaik f rom

% O UM R Pl (L AR ) o

i ndependent|ly sel estedn fbelovydr ogen or an optionally substituted C1_6
aliphatic group, or two R7 on the sanme nitrogen are taken together with
the 10 nitrogen to forma 5- 8 merrberqz,d het er cycIyI wor heteroaryl ring; R8

is selected fromR, (CH2)wOR ) R4)2,, Lﬁ;}g 15 20 each w
i s independently sel ected fr Qtj}) bl e p jor oups of
formula | include pyrrole( |mﬂ ole ( yr'&'ﬁ%le(é‘,

€

a
o P o S
G O 0 O 0
f g h i j
wherein each of a through j is optionally substituted
with R®.
10 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

20



triazole (d), oxazole (e), isoxazole (f), 1,3-thiazole (g), 1,2-thiazole
(h), furan (i), and thiophene (j), as shown below HHHH ONNNN ab
c d e 00000 f g Wwoiozaobissgvherein each of a through j is optionaldmiseresre:
substituted wth R6. Accordingly, the present invention relates to
compounds of formula | wherein Ring Ais a pyridine 25 (11) , pyrimdine
(111) , or triazine (l1v) ring as shown Dbel ow9\D 02/ 064 586 R3Un-,71 00 2003
NHT.R LJ'" ~5 7.RlL 110 TnR 5 Iv PCT/U S02/0379] ti CCT 2003 or a

phar maceuti cal | y a@&ept abérnamutigeilly sheepodble \me:rieriarqisp tfrﬂféqf R5,

U R3, and R8 are a§,hgg - i%ﬁdiagovqj I?refe r%_FRS [0 of for g\ X are R
e %J&]é

or OR 10 Exanpl es o groups i ncl Ut Caro ocyc c or
optional ly substltut ed5 or @n@ﬂze*reddi"a?lylgronphed:ﬁrm'rxyjla m"ngs,e such as

phenyl, pyridyl, cI oh Pr er, r ro ps for are R and
OR , wherein R is %‘%.oﬁ%iﬂ' tif t88 %é’ n}ir’oﬁfd’n4 15
ali phatic, 3-6 mnbgtﬁdniiml}er@mhltﬁteﬂrgﬁoﬁp &dmgaedroarai 041 ielagriearyl

ring. Exanpl es of such grou |ncI ude _phe met hyl, ethyl, C]—I, gnd CH2COH.
Preferred substltﬁﬁnf‘sgo% Weﬁg PWlo?rHé? SRV FRRG: ar%hel?]aﬁ ogenD

hal oal kyl, OR, andoptionally 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,;, NHAcC,
NHC (O} NHCH;, and CH,NHCH;. More preferred TwR? groups of
formula I®* are those listed below in Table 1.

Preferred R® groups of formula I" are hydrogen,

15 carbocyclyl, -CHI(R®}R, or an optionally 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

20 isopropyl. When R® is optionally substituted phenyl,
preferred substituents on the phenyl ring are halogen,
alkyl, alkoxy, halocalkyl, 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,0H)iscpropyl, and
-CH{CH,0H) CH;cyclopropyl. Preferred U, groups, when
present, are -CHy-, -0-, -NR’-, -NHCO-, and -NHCO.-. More
creferred 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 carbecyclic

rings, such as phenyl, pyridyl, and cyclohexyl.



20 Preferred T,R1 groups of fornula | are hydrogen, N(R4)2, OH 3-6
menber ed carbocyclyl, or an optionally substituted group selected from
Cl 6 aliphatic or a 5-6 nenbered aryl or heteroaryl ring. Wien R is an
optional ly substWVOWeeetshenyl or aliphatic group, 25 preferredreubsnioizaent s
on the phenyl or aliphatic group WO 02/064586 PCT/US02103791 |-CCT 2003 -44
are R, halo, nitro, al koxy, and am no. Mre preferred T,,,RL grﬂﬁg‘sm@je
met hyl , ethyl, propyl, cyclopropyl, cyclohex P~ cHeocHBi CHZC]—I

NHC143r NHAC, NHC(O)NHCHB and. CH2ZNHCH3. Mbst preferred roups of
formula | are 5 those Iisted$fFabie CPTBENBAS BF cF@FTER If¥3" @rréuf) Opf

formula | are hydrageing @ﬁéb@ﬁ%ﬁkﬁ'1mb§§(§§e5%r£%1§”h6¥g'ﬂygﬂ b¥e, and

substituted group selected fromCl 4 ali tic, 3-6 menbered hetérocyclic,
or a 5-6 menbered BPFF BYeFREIIyal.r PﬁgthExéﬁil)t@EE%fSEﬂ@@@dhfgpmume

include methyl, ethyby pé&pgisthi)écloqpr opyl, cyclohexyl, benzyl,
i soxazol yl, tetrahydro ?urany and - i sopropyl Wen R3 is OF'[I onal |y

substituted phényl, pré&fer®’ edSshbérW@ent@md}mypheﬁyH(R areahal ogen,

oLl ko, haloal kil SiREKs s PRGN OEB Ay 18y %gg bl e
- CH( CH2OH) phenyl , - CH (O%Z@Iﬂ)lpb‘ahyt 3- EHne(Md) lﬁrterebly(:ﬂ:h-laﬂ-d)r|£c5r3rsopyl :

and - CH(CH2OH) CHchcI opro ferr U'. gro when present, are
-CH2-, -0-, -NR7-, -NHCO, %I‘“ Rﬁr eg‘ftf"%rfé’ Pef 887 UR3 groups of

for rrul al are those [ stle)d 'Fmﬁ iréa.b'lyeirbgi&al oerﬂrzef ©HI, eel eom@:ﬁmmtai of
formula | are.,those havin e nore pr.efer one and
nost preferabllfhal |, of th%arx% %? Se?recﬁre(?pfpﬁ;(?rﬂatlﬁ é%gg}:bﬂbt YR ng
of: (a) R3 is hydrogen, CarSl&Gey:Cé@{lfrerﬂ'd(IRB)d?lp(MataI& oc®phi Bnahhembered

substituted group selected fr mCI-4 a ati.c, 3-6 _nenbered heterocyclic,
or a 5-6 nenbered aryl or aﬁé’ e?Ba}i‘?}fe‘F?ﬁfS}’q ring; and

(¢} R® is an optionally substituted 6-membered aryl,
heterocaryl, or carbocyclic ring.

1s 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, cyclchexyl, 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 or benzyl
group;

25 {(b) TaR' is selected from optionally substituted
phenyl, methyl, ethyl, propyl, cyclepropyl,
cyclohexyl, CH,0CH;, CH,0H, NH,, NHCH., NHAc,

NHC (O)NHCH;, or CH,NHCH.; and
(c} R® is cyclohexyl or an optionally substituted
30 rhenyl or pyridylring.
2nother preferred embodiment of this invention

relates to compounds of formula I®:



30 (b) TI,R is hydrogen, am no, COH, 3-6 nenbered carbocyclyl, or an
optionally substituted group selected fromCl-6 aliphatic or a 5-6
menbered aryl okohgbgss@aryl ring;, and WO 02/ 064586 -45 PCTI USRhRe43hes

1 CCT 2003 (c) RS is Ror OR7, wherein Ris carbocyclic, or an optionally
substituted5 or 6-nmenbered aryl or heteroaryl ring. More preferred
conpounds of formula | are those 5 having omel-or nore, nore prefgnablyy
nore than one, and nost preferably all, of the features selected fromthe
group consisting of: 10 15 20 formiba I11-a: (a) R3 is selected from
hydrogen, nethyl, ethyl, propyl, cycl®propyl, cyclohexyl, isopropyl,

- CH( CH2OH) phenyl , -CH(CH2OH) et hyl , -C CHZCH)Z, - CH( CH2OH) i sopr opyl

- CH( CH2OH) CH2cycl opropyl, or an optT 4 i tuBed phenyl, benzyl, or
i soxazolyl group; (b) T.R is selecté sgbstituted phenyl,
met hyl, ethyl, propyl, cyclopropyl, Cp3i CH20H, OH, NH2,
NHCH3, NHAc, NHC (O NHCH3 , or CH2NHGHZ s OH, CH2OH
carbocyclic, or an optionally substitﬂiedphenyl or pyridyl ring. A
preferred embodi nent relates to conpounds of R 83UP "N H 25 or a
pharmaceutically acceptable derivative thereof. Preferred T,,,RLl groups of
formula 111-a are hydrogen, N(R4) 2, OH, 3-6 nenbered carbocyclyl, or an
optional |y substitex edl Rireoupcsgitécrédy f 2oreCialg caldeghiaekéve thereof,

5 wherein:

Sp is a spacer group comprising a 5-membered
heteroaromatic 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 simultaneocusly 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{O}-, -NR’SO;-, -SONR’-,
-NR’SO,NR’-, or -80,-;

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

R' is selected from hydrogen, (N, halogen, R, N(R’},, OR,

20 or OH;

Yy is 0-6;

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

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

each R' is independently selected from R, R’, -COR’, -CO;R,

25 ~CON(R"},, -SO,R”, -(CH;),R®, or - (CH,)},CH(R®),;

each R is independently selected from an optionally
substituted group selected from C;.¢ aliphatic, Ce.1o
aryl, a heteroaryl ring having 5-10 ring atoms, or a

heterocyclyl ring having 3-10 ring atoms;



WO 02/ 064586 PCT/ US02/03791 -46 1-OCT HE or a 5-6 nenbered aryl or
heteroaryl ring. Whwen RL is an optionally substituted phenyl or aliphatic
group, preferred substituents on the phenyl or aliphatic group are R7,
hal 0, nitro, al K¥XP2GA% anmi no. Exanpl es of such 5 preferred TRERUSYL/0IIPS

i nclude nethyl, ethyl, propyl, cyclopropyl , cyclohexyl , CH2OCH3 , CH2CH ,
NH2, NHCH3, NHAc, NHC(O) NHCH3, and CH2NHCHS3. %Cpre preferred TnR quupsliof
formula 111-a are those listed in Table 1 bel & Preferred R3 groups of
formula Ill1-a are gr.oge car R, or an optionally
substituted group ng:%h%{e £r15‘91‘aﬁfnge h%‘ﬂecc’:ag%)roﬁeﬁbe?%d é?Rer ocyclic,
or ﬁ I5 6 rTeEbFred ary(:cmrymlhéwmawl I)zrlalsm”h Enlamtsé'eop)}‘ mﬁbo@«@h%l i lncl ude
nmet hyl, ethyl, propy cycl opro Cc e enzy i soxazoly
tetrahydrofuranyl, ar®y yb’r lgy gﬁ%qo’vs(-%gfyt|‘3‘hal‘3l’-‘y-'398}15%1%57|)t2uted

phenyl, preferred §HB§tR‘t li%“h%d@ﬂen@i@ﬁt eé’é’iec!dé}g f26R Ral agens al kyl,
al koxy, hal oal kyl, Obenzyl, Ophené/ OH, SQZNHZ, and net hyl ene

di oxy. Wen is - CEIQ@F{B)NR‘R exanp l"eéz:ofm"sucﬁfigrr A SORT.e NRICON (R7)

- CH( CH20OH) phenyl , - etdyh?, WRESHROHZR? Cg—l( CH2 OH) ropyl and
- CH( CH2OH) CHchcI opropyl q_%rtg‘a%rred u. groupsR ‘when preéﬁégntépgre -CHZ-

-0-, -NR - - NHCOEaclarky JNH@GQEPen%m@lmr%ﬂe&crt@@ GrRe pydupaemfor fagr mul a

o e those | stedchanfabl col el 2R WD, Bl Bl oLe' thd A0
pi perazin-1-yl, 4- rretOHIyIthF iamﬂ]mm-ap?yltamnphegqthemimramh@e 1-yl,
wher el n each GPUP | 5,9BLEIAALLYeo Sy ol ke VAT BT S (L) S, (C0)

yCH (R5) 2, or -N (R preferred groups "are

pyri di n-4- yI i m dazeitgroatytani®dgyl, 1,2,3,4-tet rahydr oi soqui nol i ne,

tetrahydrofuran 2-yi ,; cyGl I yl 2 nd

i sopropyl, wherei nxezilc %%}%Egé%{sfgplp:a%na ?Q?G@OZI(SEQ&RIJC‘T/%H é%gg?@% 47
and

each w is independently selected from 0-4.

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

shown below:

J 0 W
a b C d

S P O, S
O O O O O
20 f g h i

wherein each cof a through j Iis opticnally substituted

"

g
o,
Z ==

with ®®.
Accordingly, the present invention relates to
compounds of formula I° wherein Ring A is a pyridine
25 (11°), pyrimidine (III®), or triazine (IV®) ring as shown

below:



"LOCI 2003 substituted. Preferred substituents on RS are -OH, pyridyl,
pi peridinyl, and optionally substituted phenyl. Wen R2 is - (CH2) yCH
(Re) CH (R5) 2, woeteswssd R8 groups are R7 and OR7 such as OfcgRdofdizfH.
More preferred -QR2 groups 5 are those listed in Table 1 below. Preferred
conpounds of fornmula Ill-a are those having one or nore, nore preferabl
nore than one, and nost preferably all, of tHe features selected fq_ﬁﬁitlé(ﬂé
group consisting of; 10 (a) R3 is hydrogen, carbocyclyl, -CH(R6)R or an
optionally substi tﬁfL&nglr oup selected from®@u,4 aliphatic, 3-6 nenbered
heterocyclic, or a 5-6} menbered aryl or heterodryl ring; (b) TnRl is
hydrogen, N(R4)2, OH, -3 menberged 1s car bocyrg or anoopti;‘aonally

I

substituted group s Cl.|6 al i phatjc & a 5-67 menPere aryl or
heteroaryl ring; (c) 0P ROONH B2 -E:?(HO(‘(O)NH-,
-C(O ONH, or -CO\IHNH—;”g,O R2H s ANR 4(CH2)YN( R@3®/ - (WH2)IR5, - (CH,)
yCH (R) 2, or - (CH2)™yCH (R8) CH(ﬁS) 2; (f)‘“ﬁ4 is R R7, df - (CH2) yCH
(R5) 2 i and (g) R5 is an ommi®onally substituted graup°sel ected from
phenyl, 5-6 nenbered heteroaryl, or 5-6 25 nmenbered heterocyclyl Mre
preferred conpounds of formula Ill-a are those having one or nore, nore
preferably nore-than one, or nostg3preferably all, of the features sel ected
fromthe group consisting of: 30 (a) "M is selected from hydrogen, nethyl,
ethyl, propyl, cyclopropyl, cyclohexyl, isopropyl, -CH (CH2OH) phenyl,
-CH (CH20H) ethyl, -CH (CH2OH) 2, - 20H) i sapro ,

- CH( CH2OH) CH2cycl opropyl, or WO 02/(@ 302/ 0B793g5 48 5 2CC 2003

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,0H, carbocyclic, or
opticnally substituted5 or &6-membered aryl or heteroaryl
rings, such as phenyl, pyridyl, and cyclochexyl.

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

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 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
cptionally substituted group selected from C;.¢ aliphatic
or a 5-6 membered aryl or heteroaryl ring. When R* is an
opticnally substituted phenyl or aliphatic group,

25 preferred substituents on the phenyl or aliphatic group



an optionally substituted phenyl or benzyl group; (b) TnRl is sel ected
fromoptionally substituted phenyl, nethyl, ethyl, propyl, cyclopropyl,
cycl ohexyl, CH2OCH3, CH2CH, OH, NH2, NHCH3, NHAC, NHC (0) NHCH3, or
CH2NHCH3 ; (c) QvP$24@@s -CONH-, -S2-, or -S2NH; (d) R2 iECT-IUS(UQHQJ)NRS
- (CH2) CH(R5) 2, or -(CH2)yCH(Ra)CH(R5)2i wherein Ra is OH or ,ﬂa 2;230
and (e) R5 is -CH2OH, -(CH2)20H, isopropyl, or an optionally subst Gl 3
group selected from pyrrolidin-I-yl, norphdﬁﬁn 4-yl, piperidin-l-yl,

pi perazin-1-yl, 4-neth J 4Ld|azepan |-yl, 4 15 phenyl pi perazi ne-1-yl,
pyridin-3-yl, pyri3tn- %P n?ﬂ%i%df?l“?%%aﬁné §ring. o Mope preferred

tetrahydr0|squ|noTMﬁegrbgigaﬂmgmgﬁy@qn dria, ﬁM&%PP &é}those of’fornula

benzyl Preferred conpoun of formufa Ill-a inclu
I11-a': R3U." NH NYS 1@%@31 | CHaOCBH5 GH2GH pREFmad¥BGH: c HHAL .adEi6PABHEH: ,

derivat i ve t her eofang Rf}?szﬁE:ﬁﬁd PR <3 %E%eei-eéof i erbhbsaof % SR &ﬁaéié(

substi t ut ed6- nenbered aryl eteroaryl, and carbocyclfc rings, such
phenyl , pyridyl3, a‘FFéPSQ:ﬂcJIS(}‘Wélxyh Teipl©2) 080886 PCT/ US02/ 03791 -49 i .0 01

2003 Preferred TR Rl groups sof. (LOLOHI @ lebids BECeolMOI00RNa N BiAZ St

3-6 nenbered carbocyclyl, or an opt i onal tituted group sefec
Cl_6 aliphatic or %alﬂﬁcfi:ymiryﬁere@HaRVIR,omrhaheppawhallngsumlﬁhdl granp 5

optional ly substlt%gf%%dgwpggl mOF, @ éPh tlccgr%u% ne %EEEL d SuQ%%hé#fnts
ni'tro x

on the phenyl or tic group *are
Preferred T,Rl =~ ©or a 5-6 membered aryl or heteroaryl 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, Cphenyl, 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 pfeferably all, of the features selected from the

25 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;

30 (b} TeR®' is hydrogen, amino, OH, 3-6 membered

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

aryl or heterocaryl ring; and



groups are nethyl, ethyl, propyl, cyclopropyl, cyc | ohexyl , CH20CH3 ,
CH2OH , NH2, NHCH3, NHAc, NHC (O NHCH3 , 10 CH2NHCH3, and those listed in
Tabl e 1 bel ow. Pwefumo@ssd R3 groups of fornula Il1l1-a are hydwrggaseesro
carbocyclyl, -CH(R8)R, or an optionally substituted group selected from
Cl 4 aliphatic, 3-6 nenbered heterocyclic, or a 5-6 nenbered arylq@ 138
heteroaryl ring. Exanples of such groups incl4¥de methyl, ethyl, p Byl

cycl opropyl, cycl ohexyl, benzyl, isoxazolyl, tetrahydrofuranyl, and

i sopropyl. Wien R3 is 3Htﬁ§n&ﬁl§ %ﬁd@%ﬁtﬁgéﬁebMé%yﬂﬁ GRIPOSYFdc, or an

substituents on the phenylptiBHaR1¢ a%&q%ﬁteabkxk;sa&mredla%@! kyl, 20
Qbenzyl, Ophenyl, OCF3, OH, SO02NH2i  and net hyl ene di oxy. Wen S

-CH(R8) R, exanpl es of suchhgkeuparyhctim®e - CH(CH2OH) phenyl ,

-CH(CH2OH) et hyl, - CH( CH2OH) 240 GHEEERQE] i Pl s@nd 1a I°
- CH( CH20OH) CH2cycl opr opyl . PFgFe??eggé' grouggg Sen prgggﬁt? argr?cﬁ 9?6
-0-, -NR -, 255 N!—mfi,nsame— NHCORxr e , Mpoee e femadd yUneR8 bhaf ovmaul &nid | - a'
are those |isted 'HoJé‘glzeefjeﬁ%'l%Valfr eéfréhed 2Dounds oL L Of il a, Ithl.- 2
are those having one or nore, re pre eré%ly more~t han one, ‘an nost
preferably all, ofgrte faatsisesngebécted fromthe 30 group consisting of:

R3 is hyd , lyl, . - R8) R, [ |l [ d
01 bup el ect ed Trom Gi. (FB 037 CEHEEE FOEPOSBRTEROL TECEL 2009 50

a!iphatic, 3-6 nenbered hetevpeycl tyclaprapyd- 6¢cyababhexel, arsdprapyhet er oaryl
opt onl 1y suBST tut e or ogp" (SHCEVERERI oo Lr e AP L pHAt | B R 5
menbered aryl or heteroarylCEi0B;0Mi&cpeppiRE, | SCHITHPH) ORadtalopropyl, or
oubsty Lutedt, remvered aryl o BELELORN o S CRUPSIVSLLE L i e
nore preferably nore than 6seéxazolyl group;
{b) TuR' is selected from optionally substituted
15 phenyl, methyl, ethyl, propyl, cyclopropyl,
cyclchexyl, CH,OCH,, CH;OH, OH, NH,, NHCH;, NHAc,
NHC (Q}NHCH;, or CH,NHCH,; and
(c}) R® is OH, CH,OH, carbocyclic, or an optionally
substitutedphenyl or pyridyl ring.
20 2 preferred embodiment relates to compounds of

formula IIX-a:

III-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 (. aliphatic



and nost preferably all, of the features selected from the group
consisting of: (a) R3 is selected from hydrogen, nethyl, ethyl, propyl,
cycl opropyl, cyclohexyl, isopropyl, 15 -CH(CH2OH)phenyl, -CH(CH2OH)et hyl,
-CH(CH2OH) 2, -CwoeHs@ss | sopropyl, -CH (CH2OH) CH2cycl opr opylpcTarso2/@no:
optionally substituted phenyl or benzyl group; (b) TnRl is selected from
optional ly substituted 20 phenyl, methyl, et h%l . propyl, cycl opropg¥RLT 2003
cycl ohexyl, CH2OCH3, CH2CH, OH, NH2, NHCH3, c, NHC (O NHCH3 , or
CH2NHCH3 ; and (c) RS is cyclohexyl or_an optionally substituted phenyl or
pyridylring. 25 Pr&¥e? rid CSMpSUREs2BYL f OF i ee193xyd @9 -f uFhRBrR'sdisedied

from those of for mybesddrt; WO02L08AFENELH US020FFRL 1250300, C T 2003

or a pharmaceutically acce derivative thereof.  Prefefred R5 groups
of formula Ill-a apeeRRmHe bsEkbuphes of shrepharylpori AdEpHat O, SIGHEOH,

or 5 optionally sug%l tprt eggl{sn’ar%ﬁgd&gcyc Oﬁ(g:e ggiogwe”eg‘gﬁmr&o%\fcl #‘Eh

rings, such as phenyl, pyri Pre e ‘gr oups o
formula Ill-a d&re R’eme@?'T,nRWwoapﬁ Rnirgude m@th:oh,aldb,hyslubgmpuﬂ.ed group

selected fromCl. 4 ' LG, 3: e rocyclic,
menbered aryl or hce?éeir%g%éﬁﬁr'i ﬁﬁélgé?nﬁ’egc%&ﬁém% g?buf)‘é qﬁ:}f ude Ig%%nyl
met hyl , et hyl, OH NEQ®)GHDE, alkki aflRNHEH, TRldcgJeomfeﬁ:rfedr m,ﬂlaglrbhpa af e

hydr ogen, N(R4)2| mper ed arbo cl optionally
substituted group g‘ e?:jte ron CL cyed 8515 E E H¥ber ed aryl

or heteroaryl ring. \Wen RlPlrefanre@aﬁ (gmlubp snﬂbﬁbrmunledtm«amdreor

aliphatic group, erred substit S 0 he_phenyl or_ali tic group

are R, halo, Lin| t%y ﬁ%&yc%ﬁ'q&#ﬁ) 'F#l'éépéff‘edof 2 ’gcf"'gqﬁaé’ i ncl ude

met hyl , ethyl, propysticusledpgopyp, s&lectyed drenylc, . .,Cbii@ﬁh@t;cﬁ-ﬂ-@—l , NH2 |

NHCHS -, NHAC, NHCIggaberég{ieterocycllc, or a 5-6 membered aryl or
hetercaryl ring. Examples of such groups include methyl,
ethyl, propyl, cycleopropyl, cyclchexyl, 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, S0O,NH;, and methylene dioxy.
when R’ is -CH(R?)R, examples of such groups are

20 *CH(-CHZOH)phenyl, -CH(CH;OH)ethyl, -CH(CH,0H):,
—CH(CH:Oﬁ)isopropyl, and -CH(CH;OH}CH,cyclopropyl.
Preferred U, groups, when present, are -CH,-, -0-, -NR'-,
-NHCO-, and -NHCO,-. More preferred U,R® groups of
formula IXI-a are those listed in Table 1 below.

25 When R® is R®, 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-l-yl, wherein each group is optionally
substituted. When R?® is (CH;),R°, (CH:},CH(R®);, or ~N({R%);,

30 preferred R® groups are pyridin-3-yl, pyridin-4-yl,
imidazolyl, furan-2-yl, 1,2,3,4-tetrahydreoisoguineline,
tetrahydrofuran-2-yl, cyclohexyl, phenyl, benzyl, -CH;0H,

- {CH2}.0H, and isopropyl, wherein each group is optionally



and CH2NHCH3. More preferred T,,,Rl groups of fornmula Ill-a are those
listed in Table | below. Preferred RL groups of fornula Ill-a are

hydrogen, carboaysbydessss CH{Re) R or an optionally 25 substit gb-efls@ie@hR
selected fromd -, aliphatic, 3-6 nenbered heterocyclic, or a 5-6 nenbered
aryl or heteroaryl ring. Exanples of such groups include nethyl, Etﬁipylbgg
propyl, cyclopropyl, cyclohexyl, benzyl, i séXazol yl , tetrahydrof u?" nyl
and isopropyl. Wien R3 is 30 optionally substituted phenyl preferred
substituents on t%@%ﬂgﬁledrl ngreferted oydrst i4lleplt s ahkikyarehabBal kyl |

CGHRE) R, oxamil e B Y dehPAPope e Y VI SR GTaR KO DR TO o PReRy? -

| -OCT 1U33 - CH ( GHEOHR} pheny{CHz +OH RCRE (mz,ephytferremﬂ( Gi2Ghs 2re R’

- CH( CH2OH) i sopr opy. d c ro : ferred rou
when present, are Ar&-lgﬁ S'g:ﬂ g;? e ﬁ&é%E %od" rreg &éé 8?81‘18 red
UnR3 groups of 55 faremthoskl Liatad eit hnasd i1sted o Tabl e 1 bel ow
Preferred conpounds of formﬁl a.lll-a are thase Vi nglone or nore

a

h
preferably nore than one, ﬁef%’é? PTETR y &I £°Tg ?h’enf'@at‘aﬁleeghose

sel ected from t he haprigigp onenst shaore, afcrel @redrrRB1i smbyédragaen.onear haaycl yl ,
-CH(R8) R, or an optlonall¥ Sugftit]'ﬁed roup sel ected from allphatlc 3-6
nmenber ed heterocyé’i'cisct PEPIEXAB R Y 5 (1erbEFBAVERT| SEteHeth E38MY FREI ng;
(b) TR is hydromupN@BA);z?stﬂt &EH nenbered carbocyclyl, or an
optionally su?%tltuted roup . ected fromCl 6 aliphatic,or a 5-6
menbered ~arytPr het er8ar §i ’rsl r&ﬁﬁn(c?aﬁ?)o‘?%ch’]or -G/ R°HRd e @ R or

OR . Mre preferred conpotldsgﬁisldﬁalfl@’r Eubach thtd agecd) dhesechaviag @ng or
nore, nore preferably nore than ane,
aliphatic,’ 3-6 membered heterocyclic, or a 5-6
membered aryl or hetercaryl ring;
{b) TR is hydrogen, N(R%),, OH, 3-6 membered
1s carbocyclyl, or an oﬁtionally substituted group
selected from C,.¢ aliphatic or a 5-6 membered

aryl or hetercaryl ring;

(¢} Q is -CO-, -CO,-, -CONH-, -S0;-, -S0;NH-,
-OC{O)NH-, ~C{O)ONH-, or -CONHNH-;
20 (d) R® is -NR'(CH,),N{R*)>, -(CH;),R®, -(CH,),CH(R®),, or

- (CH;) yCH{R®) CH (R®) 5;
(£) R' is R, R’, or -(CH.),CH(R®),; and
(g) R® is an optionally substituted group selected
from phenyl, 5-6 membered hetercaryl, or 5-6
25 membered heterocyclyl.

More preferred compounds of formula III-a are
those having one or meore, 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;O0H),,
-CH (CH;OH)} isopropyl, -CH(CH,0H}CH.cyclopropyl, or



and nost preferably all, of the features selected from the group
consisting of: 25 30 (a) (b) R3 is selected from hydrogen, nethyl, ethyl,
propyl, cycl opropyl, cyclohexyl, isopropyl, -CH (CH2OH) phenyl, -CH
(CH20H) ethyl, -EAWREHIWH) 2, or cycl ohexyl, CH2OCH3r CH2OH, @GT/UPE03™HM
NHCH3, NHAc, NHC (O NHCH3, or CH2NHCHSI and - CH( CH20H) i sopr opyl ,

- CH( CH20H) CH2cycl opropyl, an optional Iy substd tuted phenyl or benz]L[}CT nn
group; TTR is selected from optionally substl tuted phenyl, nethyl, ethyl,

propyl, cycl opropyl, WO 02/ 0645 PCTI U 379 2 Cl 2 03 R5 is
OH, CH2OH, phenyl, pyridyl, &1 Opcyc%‘ % & ‘T'Ub % ﬁg Pse%?h leenfﬂ( , OH or
CH2OH. Preferred conpounds grfouberrml a 111 a are set forth in Table 1 bel ow.

More preferred conmpounds _in 5 Table 1 are_those of rrrula 1ll-a
IIl-a. Table A Con’pounglé) o FoJr‘T‘nﬁe:Le\cltle fxgm ‘?%Ueﬂﬁ%‘ﬁ Iﬁi‘blsltlltﬁte8

| Hohenyl CON( Me) 2 2H3- 0- phe@v&‘ﬂe@@(lpyﬁlé@hw! rtrdlryl?l] ) propyl cyclopropyl
3H2- F- 3- 0- phenyl CX(pyrrolidin-|- 4H|\£hen}élJ CH 2p ridin-
5Hphenyl CO( mor phol i n- 4-yl) c@'ﬂﬁﬁ@ﬁi‘?h’é K04 '7I—¢§{2/@ 2'pﬁ’§ﬁ§ﬂPo NHAc,

NHC (O) NHCH;, or CH,NHCH;;
{c) Q is -CO-, -CONH-, -S0;-, or -SO:NH-;
(@) R® is - (CH;)yR°, - (CH:},CH(R®),, or
- (CH2}yCH(R®) CH(R®) 2, wherein R® is OH or CH,OH;
10 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[1l,4]diazepan-1-yl, 4-
i5 phenyl-piperazine-1-y1, pyridin-3-yl, pyridin-4-
vl, imidazolyl, furan-2-yl, 1,2,3,4-
tetrahydroisoguinoline, tetrahydrofuran-2-yl,
cyclohexyl, phenyl, or benzyl.
Preferred compounds of formula III-a include

20 those of formula III-a’:

R
TSNH
L o

NTSN omm
I/\

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.



N 8H3, 4- (CH30) 2- phenyl 0 ND- No 9H3- Me- phenyl 0 ND-- No 10H2- F- 3- C1- phenyl O
"f"LND-No Il H3-Me-phenyl 0 ND- OH 12Hphenyl 0 F NON 13Hphenyl O N 14Hphenyl O 7N
!/ F 0 15Hphenyl Nvoaodwossdd \ / ~ WO 02/ 06- 1586 -54 PCTI U502/ 037 P&1ivShd g1 No.
RBU'TNR QR2 II1l-a- 16H3,4-(CH O 2- phenyl CO nor phol i n-4-yl) 17H3, 4- (CH30) 2
phenyl CONH( CH2) 2pyri di n- 3-yl 18H3- Me- phenyl CO( nor phol i n-4-yl)

19H3- Me- pheny| CONH( CH2) 2pyri di n- 3-yl  20H3- C-feny| CONH( CH2) 2pyr i di’hDBI y§l
21H3-Cd -phenyl 0 F °~ V 22H3-C - phenyl O N0 23H3-C - phenyl 0 24H3- d - phenyl
25H3- d - phenyl 0 Preferred T,R' groups of formula III-a’ are

hydrogen, N(R')., OH, 3-6 membered carbocyclyl, or an
opticnally substituted group selected from C,.¢ aliphatic
or a 5-6 membered aryl or hetercaryl ring. When R is an
5 optionally substituted phenyl or aliphatic group,
preferred substituents on the phenyl or aliphatic group
are R’, halo, nitro, alkoxy, and amino. Preferred ToR’
groups are methyl, ethyl, propyl, cyclopropyl,
cyclohexyl, CH,OCH:, CH@OH,_NHz, NHCH;, NBEAc, 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 heteroaryl ring. Examples of such groups include methyl,
ethyl, propyl, cycleopropyl, cyclohexyl, benzyl,
isoxazolyl, tetrahydrofuranyl, and isopropyl. When R’ is
optiénally substituted phenyl, preferred substituents on
the phenyl ring are halogen, alkyl, alkoxy, haloalkyl,

20 Obenzyl, Ophenyl, OCF;, OH, S0O.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;OH}:,

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

25 -NHCO-, and -NHCO,-. More preferred.thR3 of formula III-
a’' are those listed in Table 1 below.

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

30 group consisting of:

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

optiocnally substituted group selected from C;.,



Y N/--\ N N 26H2- F-3-d - phenyl CO nor phol i n-4-yl)

27H3-d - phenyl CQ(4- OH pi peridin-1-yl) 28H3-Cl -phenyl 0 ND- ND

29Hphenyl CON( Me) CH2PPhh 30Hphenyl 0 N N e 0 OH 31Hphenyl 71 kN LL~J
32Hphenyl 0 - kNWOp2/33548, 4- (CH30) 2- phenyl CON( Me) CH2Ph 34H3, 4-PCTHBCYR791
phenyl0 N/ \ / F 35H3,4-(CH30 2- phenyl?. N\ / 36H3- Me- phenyl CO\I(%QpﬁmPh
WO 02/ 064586 -55 PCT/ US02/ 03791 1. OCT 2003 l\% RBUNTMRIQ-R2 111. O

37H3- Me- phenyl Nr-\ N-O ~ O 38H3- Me- phenyl N J P ( N CH3 39H3- Me- phenyl

40H3_Cl_pheny|CCN(NE)CHzPhaE&éggﬁ%é?_fqgﬂgggggred heterocyclic, or a 5-6
membered aryl or hetercaryl ring;
(b} T.R* is hydrogen, N{R‘),, OH, 3-6 membered
carbocyclyl, or an optionally substituted group
5 selected from C,.¢ aliphatic or a 5-6 membered
aryl or heteroaryi ring; and
(c) R® is an optionally substitutedé-membered aryl,
heterocaryl, or carbocyclic ring.
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, cyclochexyl, isopropyl,

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

{b) ToR® is selected from opticnally substituted

20 phenyl, methyl, ethyl, propyl. cyclopropyl,
cyclohexyl, CH,QCH,, CH,OH, OH, NH., NHCH., NHAc,
NHC (O}NHCH,;, or CH;NHCH,; and

{c) 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®:

R¥%Wn



~ N CH3 42H2-F- 3- c1 phenyl CON( Mc) CHZPh OH 43H3- Cl - phenyl 0 ~N O

44H2F3C1phe\%/ -0 LI / 45H3- Me- phenyl O F N N-b 46H3- Me- phenyl O CH
Q0 SIHRERIIN N

47H3- Me- phenyl O

WNN Ore 48H3- Me- phenyl 0 N/ F 0 49H2- F-3F

\ / 50H2-F-3-C -phenyl0 ~CK Nr-\ N Ove WD 02! 464586 -56 PCT/ US02/03791
Cl 2003 No. RU., TR Q-R Il 0 51H2-F-3-C -phenyllrk N { CH3 " 3_072033
52H2- F- 3- Cl- phenyl0 Z N N.' 0 53H2-F-3-C - phenyl 54H3- d - phenyl

10

15

20

25

30

or a pharmaceutically acceptable derivative thereof.
Preferred R® groups of formula IIX-a® are R or
OR’. Examples of such groups include OH, CH,OH, or
optionally substitutedé-membered aryl, heteroaryl, and
carbocyclic rings, such as phenyl, pyridyl, and
cyclohexyl. Preferred R® groups of formula III-a°® are R
and OR’, wherein R is an optionally substituted group
selected from C;., aliphatic, 3-6 membered heterocyclic,
or a 5-6 membered aryl or heteroaryl ring. Examples of
such groups include phenyl, methyl, ethyl, OH, and CH;OH.
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 hetercaryl 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. Preferred TR’
groups include methyl, ethyl, propyl, cyclopropyl,
cyclohexyl, CH;OCH,, CH,0H, 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
substituted group selected from C;., aliphatic, 3-6
membered heterocyclic, or a 5-6 membered aryl or
hetercaryl 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,
Obenzyl, Ophenyl, OCF,, OH, SO:NH;, and methylene dioxy.

when R® is -CH(R?)R, examples of such groups are

_L



R .S

Y"N O 55Hphenyl N { N CH3 O 56H3, 4- (CH30O) 2- phenyltN N4 O 57H3, 4- (CH3O) 2-

phenyl O N CH3 58Hphenyl O OH Y "N 59H3- d - phenyl CONH( CH2) 2pyri di n-3-yl OH

60H3- Me- phenyl 0 k N OH 61H2- F- 3-C - phenyl O N 62H2- F- 3-Cl - phenyl 0 CH3 CH3 COH
63H2- F- 3- A - phenwdbzdekeds N~ WO 02/ 064586 -57 PCTI US42/ 03791 1pPr/ki2r9493

No. R3U, . TnR1IQ- R2 I11-a- 64Hphenyl 0 N - OH 65H344- (CH30) 2- phenyl O ND- OH

66H2- F- 3-Cl - phenyl 0 7 ND- OH 67H3, 4- (CH30O) 2- phenyl O : 20T 203

-5

-CH{CH.OH)phenyl, -CH{CH,OE)ethyl, -CH(CH,0H).,

-CH (CH,0H) isopropyl, and -CH{CH,0OH)CH,cyclopropyl.
Preferred U, groups, when present, are -CH,-, -0-, -NR’-,
~NHCO-, and -NHCO;-. More preferred U,R’ groups of

5 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
group consisting of:

10 {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 heteroéryl ring;

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

15 carbocyclyl, or an optionally substitufed group
selected from C;.s aliphatic or a 5-6 membered
aryl or hetercaryl ring; and

(¢) 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,0H) phenyl, -CH(CH,0H)ethyl, -CH(CH,0H]),,
-CH (CH,;0H) isopropyl, -CH(CH,OH)CH,cyclopropyl, or
an optionally substituted phenyl or benzyl
Sroup;

(b) ToR' is selected from optionally substituted

30 rhenyl, methyl, ethyl, propyl, cyclopropyl,
cyclohexyl, CH,0CH,;, CH,OH, OH, NH,, NHCH;, NHAc,
NHC (QO)NHCH., or CH,NHCH;; and



Z{fLN r\ N N 68H3-Cl -phenyl 0 1i Z~k Nr--\ N./0 69H3-Me-phenyl0O NN\~ V O
70H3, 4- (CH30O) 2- phenyl 0 F U -b 71Hphenyl CO(pyr Tolidin-1-yl)
72H3- d - phenyl CQyowephiedsi n- 4-yl ) 73Hvet hyl CONHCH2Ph

74HVet hyl CONHCH2( 3, 4- F2- phenyl ) 0 SOH 75HMWet hyl N H

76HMVet hyl CONHCH2( 4- F- phenyl ) 77HMet hyl CONHCH2( 3- O - phenyl ) :
78HMet hyl CONHCH2( 4- OMe- phenyl )  79HMet hyl CONHGE2(3- O, 4- F- phenyf) 0@ 200
80HMWet hyl 2N -~ o 81Hwethyl 0 NI\~ H 82HwvethyIN H i ,1 WD 02/ 064586 -58
PCT1US02103791 ' LO C1 2008 RoisReH, TCHRO®, RBhéhyl a-pyridyl, or cyclohexyl,

and R® is methyl, ethyl, OH, or CH,OH.

PCT/US02/03791

Preferred compounds of formula III-a are set
forth in Table 1 below. More preferred compounds in

5 Table 1 are those of formula IIX-a’ or III-a®.

Table 1*. Compounds of Formula III-a

Ne.
RU TwR’ -R?
-a- n mR Q-R
1 H phenyl CON(Me),
2 H 3-Cl-phenyl CO(pyrrolidin-1-yl)
3 H 2-F-3-Cl-phenyl CO(pymrolidin-1-yl)
4 H phenyl CONH{(CHz)apyridin-3-yl
5 H phenyl CO{morpholin-4-y1)
e}
6 H phenyl la)LND—N: >
e} OH
7 H 3,4-(CH;0),- pheny! %N: 5
0
8 H 3,4-(CH,0),- phenyi z(lL "D_"D
o}
9 H 3-Me-phenyl 7(U\NC>_N: >
o}
10 H 2-F-3-Cl-phenyl %ND_N: >
0
11 H 3-Me-pheny! QLND_OH
o F
12 H phenyl — _@
H)LN\_.JN
o}
13 H phenyl N _@
L‘J\N\_/N
o}
14 H henyl
| DO
9 N
15 H henyl a -
pheny 'TJ\N\_,N \_/




86HNHC( O) CH3 F 87HNHC( O) N- HCH3\

0 OH 83HwethylH\ H 84HNH2C
91N- cycl ohexyl NHC( O) NHCH3cl

0 88HOA cl A0 89HCH2NHCHICI

85HNHCH3cl|
90HCHZOHc|

92C( O) CH3NHC( O NHCH3cl F 93SQ2CH3OH\ cl F 94HSO2CH3cl F WD 02/ 1164586 -59
PCT/ US02/ 03791 JWb OZ/ﬁtan}ilo' RBUNTMR Q R2 I1l-a- 95HCH20H0 JAN FPCT/USOZ/03791
96cycl ohexyl CH30 F 10CT 1503
- 54_ -
No. 2
R’U TmR’ -R
111-a- g Q
16 H 3,4-(CH;0);- phenyl CO{morpholin-4-yl1}
17 H 3,4-(CH;0);- pheny! CONH(CH,);pyridin-3-y!
18 H 3-Me-pheny! CO(morpholin-4-y])
19 H 3-Mec-pheny] CONH(CHy)pyridin-3-yl
20 H 3.Cl-pheny| CONH(CHy)pyridin-3-yl
o) F
21 H 3-Cl-phenyl H)LnDN _@
O
22 H 3-Cl-phenyl N
| SO
Q
23 H 3-Cl-phenyl QLND_O_F
0
24 H 3-Cl-pheny] %Nﬁ
1 N
25 H 3-Cl-phenyl ;}\NCN _O
26 H 2-F-3-Ci-pheny] CO(morpholin-d-y1)
27 H 3.Cl-phenyl CO(4-OH-piperidin-1-y1)
o}
28 H 3-Cl-phenyl ?{'LND—ND
29 "H phenyl CON(Me)CH,Ph
Q
30 H phenyl QLNSN_@{M,
0 OH
31 H phenyl H)L(j
o
32 H phenyl V'L"éj)
33 H 3,4-(CH,0}),- phenyl CON(Me)CH.Ph
0
14 H 3,4-(CH;0);- phenyl ’-HLND—O—F
0
35 H 3,4-(CH;0),- phenyt ;{“\Nﬁ
36 H 3-Me-pheny) CON(Me)CH,Ph




F 97H3, 5- C] 2- phenyl CONHCHZpyr i di n- 4-yl
98phenyl 3, 5- C12- phenyl CONHCH2( 3- CF3- phenyl ) 0 OH 99H3, 5-Cl 2-phenyl "f1°"N H O
K1t 100H3, 5-Cl 2wphenykdd N -)()-' ')> O O N 101H3, 5- Cl12- phenylplgT)ajs%tﬁ)‘”gll\l' Me
O 102H3,5 d 2 phenylH SO2Me 0 103phenyl 3, 5- C12- phenylH : CO> H a

104phenyl 3, 5- C12- phenyl H CO~ 105H3-F, 5-CF3-phenyl'l10 OFi H T 200
106Hn- pr opyl CONH( CH2) 2pyri di n-3-yl 107Hmet hyls@oN H( CH2) 2pyr i di n- 3LHF

108net hyl nmet hyl CONH( CH2) 2pyri di n- 3-yl 109met hyl HCONH( CH2) 2pyri di n- 3-y1
110et hyl met hyl CONH( CH2 (CH3) Z TTTphény,; nmet hyT CONH{[CHZ) ; CH3

112phenyl met hyl CONH( CHn 3phenyl RWQ 024064588, _REO Q-R?

-a-

o]
37 H 3-Me-phenyl Nﬁ _@
ll)l\ \._/N
: (o]
P
38 H 3-Me-pheny! &‘)

N

CH,3
o]
39 H 3-Me-phenyl %N:Q

40 H 3-Cl-phenyl CON(Me)YCH,Ph

O
P
4] H 3-Cl-phenyl &’)
N
CH,

42 H 2-F-3-Cl-phenyl CON(Me)CH,Ph
OH
43 H 3-Cl-pheny] T
VH‘N
o)
44 H 2-F-3-Ci-phenyl N’_\N_@
n_/
o F
45 H 3-Me-pheny] r\N@
‘#LN\..J
o a ]
46 H 3-Me-phenyl HJ‘N: 5
J o]
47 H 3-Me-phenyl N,_\N—Q—Om
L

o]
48 H | 3-Me-phenyl HJI\NC}_@_F
o F
49 H 2-F-3-Cl-pheny! N _@
HJLN\_/N

o]
50 H 2-F-3-Cl-phenyl y)LN’_\N-@—oue
p—




PCTI US02103791 iC C ! 1tB No. RBU'T,nR QR2 Ill-a- 0O N 113et hyl methyl H
114ethyl methyl 0 N-L H 115et hyl HCONHCH2( 2- CF3- phenyl ) 116phenyl nethylll o OH
O OH 117ethylmethylirk NN''" H 118ethylHI1 N-a'" H

119phenyl et hyl COMEQAEIIS) 2 120phenyl met hyl CONH( CH2) 2NH2 121HO pivBusedgidbiHo
CHy 1) CH3 OH 0 -- Me 123ethylnethyl/ \' N 124ethyl met hyl CONH( Qﬁ)ﬁ%tﬁnyl

125Het hyl OV 0 N H 26h
-56-~

No. 1 2
IMa. RU, T R Q-R

i o
o
51 H 2-F-3-Cl-phenyl L‘j
N
TH,

0
52 H 2-F-3-Cl-phenyl N W
HJL "/ _<o
o
53 H 2-F-3-Cl-phenyl ?LNCQ
OH

Q
54 H 3-Cl-pheny] z(lLNd/

o]
N
55 H phenyl &‘)
‘ N
CH;

o]

56 H 3,4-(CH;0);- phenyl 7N
30) %N\_/N—{o

(o]
’-flLN
57 H 3,4-{CH;0)%- phenyl &’j
N
CHa

0 OH
58 H phenyl %N: S

59 H 3-Cl-phenyl CONH(CH,);pyridin-3-yl

oH
o
60 B 3-Me-pheny! % CS_/
N
OH
61 H 2-F-3-Cl-phenyl ?.;k \,j_/
-F-3-Cl-pheny
N

0 o
62 H 2-F-3-Cl-pheny! HJLN ~
€Hy OH
1 N
63 H 2-F-3-Ci-phenyl NV o

AR




O IN 1p nethylH eny-0.0 127phenyl methyll ~0 Me "1' "H WD 02/ 064586
PCT/ US02/ 03791 1le CT 21G38 No.RU,, TnRIQ R2 Ill-a- 128nethylnethyl0 H "r- /

O OH 129net hyl mediawhmdzsC H M2 O OH 130phenyl met hyly N15r ~N Huged) N O
131Hmethyl NO H j ) V 132(CH N(Et)2methyl0 m F F 1h. 133N net #ﬁ R

59 A.0CT 2003
No.
R*U TmR' -R’
I1I-a- ; ™ Q
)
64 H phenyl ?LND—OH
G
65 H 3,4-(CH;0);- phenyl HJLND—oH
o}
66 H 2-F-3-Cl-phenyl ]{ILND—OH
I N
67 H 3,4-(CH;0),- phenyl 7
(CH30),- pheny tHLN\_/NO
o OH
68 ' H 3-Cl-pheny] W
f—
J
69 H 3-Me-phenyl 7
NL_/N-<0
O F.
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Compound names for the compounds of formula III-a
shown above in Table 1 are set forth in Appendix A.
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The above formula IIX-a compounds are those

5 wherein Ring A is a pyrimidine ring and Sp is a pyrrole
ring. Inhibitors of formula I wherein Ring A is a
pyridine, pyrimidine, 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

i0 following general formulae II-b through II-j, III-b
through III-j, and IV-b through IV-3j shown below in Table
2:
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10 The compounds shown above in 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 (c},
triazole (d), oxazole (e), isoxazcle (f), 1,3-thiazzcle
15 (g}, 1,2-thiazole (h), furan (i), and thicphene (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
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compound shown above in Table 2 and a pharmaceutically
acceptable carrier.

Another aspect of this invention relates to a
method of treating or preventing an ERK2-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
a pharmaceutically acceptable composition comprising said
compound. .

Another aspect of this invention relates to a
method of inhibiting ERK2 activity in a patient, which
method comprises administering to the patient a compound
shown above in Table 2 or a pharmaceutically acceptable
composition comprising said compound.

Another aspect of this invention relates to a
methed 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
a pharmaceutically acceptable comprising said compound.

" Another aspect of this invention relates to a
method of inhibiting Aurcra-2 activity in a patient,
which method comprises administering to the‘patient a
compound shown above in Table 2 or a pharmaceutically
acceptakle composition comprising said compound.

Another aspect of this invention relates toc a
method of treating or preventing a GSK-3-mediated
disease, which method comprises administering to &
patient in need of such treatment a therapeutically
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

methoed of enhancing glycogen synthesis and/or lowering
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pharmaceutically acceptable carrier. Another aspect of this invention

relates to a net hGdSOPPEFEYER MYy S iidvast PREUAh R -GRMORPEISEOW sease,

whi ch nethod conpr kseseadfi fasi&rd NG 10 RarRatieMicdn erdphadlich a _
treatnent a therapeutically effective anmount of a conpound shown above in

Table 2 or a phar FREEGEF ELPT yCAREHIAS 6288npoareitsh cisi FeRBodal

conpound. 10 Anot hekpaspesiy OfsdMiss Advenkbop: & gt EhdL annRLbBPdn&fnod
inhibiting ERK2 activity in a patient, which nethod conprises

admini stering to t RELPREFeHe Ikidriidisd theherpdudoian iaf Table 2 or a

pharmaceut i cal |y agggpighbeonsAmAsid 1Al coaPELs) thial d LoBReUNd:y, 15
Anot her aspect of this invention relates To a nethod of treating or
preventing an Aur oPaiPingdratetPvidis dsePragressinn Rfd AdaeimsEss

adm nistering {® adisease. Another method relates to inhibiting the

phosphorylation of P-catenin, which is useful for
treating schizophrenia.
Another aspect of this invention relates to a
method of inhibiting GSK-3 activity in a patient, which
15 method comprises administering to the patient a compound
shown above in Table 2 or a pharmaceutically acceptable
composition comprising said compound.
Another method relates to inhibiting ERK2Z,
Aurora-2, or GSK-3 activity in a biological sample, which
20 method comprises contacting the biclogical sample with a
compound shown above in Table 2, or a pharmaceutically
acceptable composition thereof, in an amount effective to
inhibit ERKZ2, 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 azlleviated 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.




patient in need of such a treatnent a therapeutically effective anmount of
a conpound shown above in Table 2 or 20 a pharnaceutically acceptabl e
conpri si ng sai dvwwmpegessd. Anot her aspect of this invention rptEUS®S0iIM a
met hod of inhibiting Aurora-2 activity in a patient, which nethod
conprises adm nistering to the patient a conpound shown above in Table_ 2
or a pharmaceutically 25 acceptabl e conposi ti’dn conprising said conﬂ@ﬂﬁ&lm3
Anot her aspect of this invention relates to a nethod of treating or
preventing a GSK-3-nedi ated disease, which nethod conprises adm nistering
to a patient in negdsf such treatnent a therapeutically 30 effective

anount of a conpound shown above in Table 2 or a pharmaceutically
acceptabl e conprising said dp unqm on# agpect of this if§ tion rel ates
to a method of enhancing gl &), sy nt hgs] (QndhonﬁLemeri 2/ 064586

PCTI US02103791 -76- TOCL 2003 bl ood | guéts of gl uctd i pathi ent in need
t hereof, which nethod conprijses adnj,nistesing to the pathentqa

t herapeutically effective anbunt of %“Conpﬁund shown above in Table 2 or a
pharmaceutically acceptable 5 conposition conprising said conpound. This
method is especially useful for qjahetic patieq&g. Anot her nethod relates
to inhibiting the productio& of rpposghoryh ed Tau protein, which is
useful in halting or slowmng~th rogfbs | zhei mer's 10 di sease.
Anot her method relates to inhi 5/ing the phosp H on of O-catenin,
which is useful for treatingrsghitgophreni a. AnotsRertaspect of this
invention relates to a nethod omJPnhibiting G- 3 tﬁ&ity in a patient,
which 15 nethod conprises adm nistering to the patient a conmpound shown
above in Table 2 or a pharnaceutixal |y acceptable conposition conprising
sai d conmpound. Another nethod relates to inhibiting ERK2, Aurora-2, or
GSK-3 activity in a biological ganple, which 20, method conprises
contacting the biol ogical s&ﬁnlg wth a HN

A
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. ar % "NH
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TmR " 5 NH
2
7 9 R 8 R

Reagents and conditions: (a) T.RCH,COC1l, AlCl,, CH,Cla, 2
5 hours, RT; (b) DMF, 24 hrs, room temperature; {(c) {(MeyN).-
CHOt-Bu, THF, 24 hrs, room temperature; (d) guanidine,
EtOH, 12 hours, reflux; {(e) thiourea, EtOH, X;C0;, 12 hrs
reflux; (f) m-CPBA, EtOH; (g) UsR’-NH,, DMSO, 130°C.

10 Scheme I above shows a general synthetic route
that is used for preparing the pyrrol-3-yl compounds of
formula IXI-a of this invention when R® is an optionally
substituted phenyl group or aliphatic group. In step
(a), an optionally substituted acid chloride is combined

15 with compound 1, dichloromethane, and aluminum
trichloride to form compound 2. In cases where benzoyl
acid chlorides are used, a wide variety of substituents
on the phenyl ring are amenable to this reaction.

Aliphatic acid chlorides zre also used in many cases.




conmpound shown above in Table 2, or a pharmaceutically acceptable
conposition thereof, in an anmount effective to inhibit ERK2, Aurora-2, or
GSK- 3. Each of the aforementioned nmethods directed to 25 the inhibition of
ERK2, Aurora-2 o™WUdBls$86 or the treatment of a disease all evi RCHUSIIENEDY,
Is preferably carried out wwth a preferred conpound shown above in Tabl e
2, as described above. The present conpounds _ggy be prepared in 30 ggnﬁ;l
by net hods known to those skilled in the art ranal ogous compoun ik

illustrated by the g I cherre rou h XI'| and. t synt hetic

exanpl es shown beI ow 05}? 1 UBH WB%?@H&QH?EWE""I‘: ga§ m"eq mMe, S |
-77 CCL3 ~If -CCl31GmiEes 205 nhdsdse( Qet Gord WaRBabe~N dbove T 2003
Reagents and conditions: (a), JInR CH2COCL, Ai Cl3, CH2Cl12, 2 5 hours, RT,;

(b) DMF, 24 hrs, room tenper AbarETRaR FIVENETSderfy I BAHGYeD PYhr s, room

tenperature; (d) gmladmg colb&dhd 2 VieW Sn BREnkUX; 14 &ud hi %%‘ﬁaamEﬁQ'h
K2C03, 12 hrs %efl ux; m CPBA, EfOH;, (g) U,, R3-NH2r DMSO, C.
Scheme | above 3hod§ & Eﬁ@?ﬁ?’ TWifhettie FEaCE10phRFOFeedf e ﬁé‘Plsﬁ‘éparl ng

the pyrrol-3-yl cofpege#stQbe. when amine 3 is a secondary amine, the

reaction is heated at 50°C to achieve complete reaction
and afford amide 4.
The formation of enamine 5 at step (c) is
10 achieved by treating amide ¢ with (Me.N),-CHOt-Bu at
ambient temperature. Alternatively, the reaction to form
enamine 5 at step (c¢) is also achieved by using
dimethylformamide-dimethylacetal (DMF-DMA). The reaction
using DMF-DMA typically requires elevated temperature to
1s afford enamine 5 whereas using (Me;N);-0tBu 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 élternative 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 isolated by

bpreparatory HPLC {reverse phase, 10—90% MeCN in water




formula I'11-a of this invention when R2 is an optionally substituted

phenyl group or aliphatic group. In step (a), an optionally substituted
acid chloride i swoomisissed 15 wi th conpound 1, di chl or onet hane pcpsnzabiem num
trichloride to formconpound 2. In cases where benzoyl acid chlorides are
used, a wide variety of substituents on the phenyl ring are amnabl'ﬁ@&f?ﬂ}
this reaction. Aliphatic acid chlorides are-dPso used in many cases. v
02/ 064586 PCTI US02/03791 -78- V. C3 1533 Exanples of suitable R2 groups

i ncl ude, but are n®Ye¥i¥i tHdUtes’t hoBee statFidet lpfi fhFapprdit gnsy@se@héor
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tenperature. When anine 3 is a secondary amne, the reaction is heated at
50C to achieve co reaction and afford am de 4. The formation of
enanmne 5 at step L ﬁ?o achieved by treating amde 4 with

(Me2N) 2-CHOX -Bu at  anbi ent t hp
formenanine 5 at step (c) i
di met hyl f or mam de- di nmet hyl g

ature. Alternatively, thg eaction to
Q-rachi eved, gy usi ng Hnt

| ¢ DVF-DMVAN “The re@tt i o usi ng DMF- DVA
typically requires el evated yenperatur eHthaj\ﬂ,ﬁz af ford enahy aaher eas

usi ng (Me2N) 2- @ Bu has t @™ adyant age of proceeding at ambiqe t enperat ure
to afford the enamine 5 in Risghtr purity.-g- The formation of t Ny riom di ne
conpound 6 at step (d) is agﬂ eved by the treatnment of eganifle Bwith 20
guani di ne at elPevated tenperaure. Alternatively, use of @ substituted
guani di ne results pdaghtdaf@ suhgitident (a3Skiol,! D@t r abeedcby 8. As an
alternative nethod, in step (e) internediate 5 may be cyclized with
S-methyl thiourea to 25 formthe 2-thionethyl pyrimdine 7 which may in
turn be oxidized with m CPBECPEMENE! ARFTEnEPOTRe2sEPRBRI HHWS IREY be

subsequent |y di spl@eathngARoABbARAE B ISR Ahetheaisudst idnd ed N-
am nopyri m di Q% 8

'substituted guanidine (8). Intermediate 5 may be
prepared according to Scheme I steps (a), {(b), and (c)
shown above. Compound 5 is treated with N-substituted
guanidine (9} and potassium carbonate in
dimethylacetamide to form compound 8. This reaction is
15 amenable to a variety of N-substituted guanidines to form
compounds of formula III-a. The details of the
conditions used for producing these compounds are set

forth in the Examples.



The conpounds of fornula 111-a synthesized by 30 this nethod, as
exenplified in Table 1, were isolated by preparatory HPLC (reverse phase,
10- >90% MeCN i n water WD 02/ 064486 PCT/USQ2/ 03791 -79 1.0 C T 2003 over 15
m nutes). The de¥a¥&46 t he conditions used for produci ng t hegasepieunds
are set forth in the Exanples. Scheme Il HNU'R3 YNM M 59 (a) N~ N
Reagents and conditions: (a) K2C03, DwVA, 100C. Schene I1 above shows a
general nmethod for preparing conpounds 8 frofintermediate 5 and an E&JC?
substituted guani d'é e (9)._ldnternediate 5 may be prepared according LT 2003
Schenme | steps (a)——rkzi"dé——%ij,c = (c) shown above. Conpound 5 is treated with
N-substituted guanidine (9) and potassium carbonate in dinethylacetamn de

to formconpound B. This{yfaction is M able toba varigt ylof
N-substituted guanidinesgt form oconpound for.gE I1-a.” THeMetails
of the conditions usedcfgr pru@lué’idng t hese geapourtds e set sfo in the
Exanpl es. WO 02/ 064586 PETfUS02/ 3791 Sche‘?‘recj Il b NC AN OH C0 wwR~Me 6 -80

Reagents and conditions: (a) AlCl:; neat, RT; (b) DMF, 24
hrs, room temperature; (c) polyphosphoric acid, 1 hour,

5 25-140°C; (d} POCl,;, DMF, reflux; (e) NH,-U,R®, iProH,
reflux.

Scheme III above shows a general synthetic
route that may be used for preparing the pyrrol-3-yl
compounds of formula IX-a of this invention. The

10 conversion of intermediate 5 to product 8 may be achieved
through steps (c¢), (d), and (e) according to the method
described in JACS, 1857, pp 79.

Scheme IV
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R, NH 'LGCT 2003 Reagents and conditions: (a) A Cl3 neat, RT; (b) DW, 24
hrs, roomtenperature; (c) polyphosphoric acid, 1 hour, 5 25-140C, (d)

POC13, DMF, ref woxzodigs NH2-U'R3, i PrOH, reflux. Schene |1 2,§31:;?‘vvs a
general synthetic route that may be used for preparing the pyrrol-
conpounds of formula Il-a of this invention. The 10 conversion of

intermediate 5 to product 8 may be achi eved -8hrough steps (c), Q4C] 28Nnd
(e) according to the nmethod described in JACS, 1957, pp 79. Schene IV a
Me, 0. 'Owe (a) Me Reagentgmeand qoaiditfidhs6 RSV M&bH RIYridideQHCD H (N HN 15
Me Me 2 0 (e) { Rogankdimg; (d)) bComibe, Woc8L1iO645BH; PCN WSQR/, 0BMP1 +&1-
"-O CT 2003 Reagentsobpshspnbriiconsid(ay Meed, pyrighcne, (El2podh) pMr,
guani di ne; (c) brogkpBuxACed) (NH%CUQQ3 (@brbﬁg\&e%x (&) s@ozpolﬁ’)phmho“ c
acid, 1 hour, 25-140C, (f) POQ 3, DM,

Scheme IV above shows a general synthetic route
that may be used for preparing the imidazol-4-yl
compounds of formula II-b of this invention. The
conversion of intermediate 5 to product 8 may be achieved

10 through steps (e}, (f), and (g) according tc the method
described 'in JACS, 18957, pp 79.

Scheme V
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Reagents and conditions: {a) MeOH, pyridine, Cl;; (b) 3:
15 (¢) bromine, acetic acid; {(d) NaCN, DMF; (e) 6,
4 polyphosphoric acid, 1 hour, 25-140°C; {f) POCli, DMF,
reflux; (g} NH,-U.R’, iPrOH, reflux.

Scheme V above shows a general synthetic route
20 that may be used fcor preparing the imidazol-2-yl
compounds of formula II-b’ of this invention. The
conversion of intermediate 5 to product 8 may be achieved
througﬁ steps {e), (f), and (g} according to the method
described in JACS, 1957, pp 79.



reflux; (g) NH2-U'R3, iPrOH, reflux; (h) Se02; (i) MeNH. 5 Schene |V above
shows a general synthetic route that may be used for preparing the

i mdazol -4-yl conpounds of formula Il1-b of this invention. The conversion
of internedi ate Woawmepseduct 8 may be achi eved 10 through st epgct/gdozobdo)
and (g) according to the nethod described in JACS, 1957, pp 79. Schene V
(a) M0 O ~ Me-o0 "oMe MeO 1 (c), (d) Mao 2 C1 RN NH 3 0 Me (b)'L@FT Mao
HO 4 RBU' | NH Reagents and conditions: (a) RBOH pyridine, C12*°(b)"3;

15 (c) bromne, acetic acid; (d) NaCN, DVF; (e) 6, polyphosphoric acid, 1
hour, 25-140C; (f)SE0em8 VOMF, reflux; (9) NH2-UnR3, iPrOH reflux. Scheme
V above shows a general synthetig route 20 ghat may be used f,or preparing

the imdazol -2-yl conmpounds of foPnula II-b' this invention.oThe
conversion of internediate 5 to oduct 8 be achieveg t gh steps
(e), (f), and (g) accordi L e nEtn%gzz NG N
”g\’i Clithe o ARNNCENL - o 0N
5 =
o 0 ne A, 0

HN HN

3 g

A3, T
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Reagents and conditions: (a) (b) 3; (c¢) 5, polyphosphoric
acid, 1 hour, 25-140°C; (d) POCl,, DMF, reflux; {e) NH;-
5 UsR?, iProH, reflux; (f) ceric ammonium nitrate.

Scheme VI above shows a general synthetic route
that may be used for preparing the pyrazol-3-yl compounds
of formula II-c of this invention. The conversion of

10 intermediate 4 to product 7 may be achieved through steps
(¢}, (d), and (e) according to the method described in

JACS, 1857, pp 79.



described in JACS, 1957, pp 79. WO 02/064586 Schene VI Br, N(C 0O A M 5
Me 1 HN HN 6 -82 HN PCT/US02/ 03791 ' OCI 2U03 Reagents and conditions (a)
(b) 3; (c) 5, p oric acid, | hour, 25-140C, (d) POC13 reflu
(e) NH2 5 UnR3, %égg&s%efl ux; (f) ceric ammoniumnitrate. ScK&ER&S Q?I 3%ove
shows a general synthetic route that nmay be used for p_repar| ng the

pyrazol - 3-yl conpounds of formula Il-c of thiss invention. The cony r] @

of 10 internmediate 4 to product 7 may be achi eved through steps %(J ),
and (e) accordi ng gendde et hod described in JACS, 1957, pp 79. V\D

02/ 064586 Scheme VIT -83 0 Me"" fi N + 'k (a) 01 2 CHHOH--~ OH3

PCTI US02/ 03791 1 0C- 25&30 N\ /LL () 0 (b) NG O
& TeH *ow &1\( 7 C,\n,m \_%:N
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Reagents and conditions: (a) 1,1’-carbonyldiimidazele
5 (CDI), triethylamine, THF; (b) N-butyllithium, THF, -78°C;
(c} 6, polyphosphoric acid, 1 hour, 25-140°C; (d4d) POCl,,
DMF, reflux; (e) NH,-U,R?, iPrOH, reflux.
Scheme VII above shows a general synthetic
10 route that may be used for preparing the oxazol-2-yl
compounds of formula II-e’ of this invention. The
conversion of intermediate 5 to product 8 may be achieved
through steps (c}, (d), and (e) according to the method
described in Jacs, 1957, pp 79.

15 Scheme VIII
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Reagents and conditions: (a) N-butyllithium, TMEDA,



(b) NC Me NG"-yC1 4 O HNUR3 N1 6 NI M M Reagents and conditions:
(a) 1,1 -carbonyldiimdazole (CDI), triethylamne, THF, (b) N butyllithium
THF, -78C, 5(c) 6, polyphosphoric acid, 1 hour, 25-140C, (d) POC13, DWVF,
reflex; (e) NH2-b RPossdskr OH reflex. Schenme VI above shows a pggagialirn
synthetic 10route that may be used for preparing the oxazol -2-yl conpounds
of formula Il-e'" of this invention- The conversion of internediate 5 to

product 8 may be achieved through steps (c)-84(-d), and (e) accbﬂduﬁgﬁﬁ% t he

met hod described in JACS, 1957, pp 79. (a) Ov NC~-NMe 0 2 OH 3 0 (d), (e)

0 Rk M 6 CN 8 {pg°cH\bd thbutyllithium, THF, -78°C {(c) 6, polyphosphoric
acid, 1 hour, 25-140°C (d} POCl,, DMF, reflux (e) NH;-R,
iPrOH, reflux.

S Scheme VIII above shows a general synthetic
réute that may be used for preparing the thiazol-2-yl
compounds of formula II-g’ of this inventicn. The
conversion of intermediate 5 to product 8 may be achieved
through steps (c), (d), and (e) according to the method

10 described in JACS, 1957, pp 79.

Scheme IX
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Reagents and conditions: (a) N-butyllithium, Bu;SnCl;

15 {b} t-butyllithium, THF, -78B°C; (¢c) MeOCOMe; (d) 4,
PA(0); (e} 6, polyphosphoric acid, 1 hour, 25-140°C; (f)
POCl;, DMF, reflux; (g) NH;-U,R®, iPrOH, reflux.

Scheme IX above shows a general synthetic route

20 that may be used for preparing the thiazcl-4-yl compounds
of formula II-g of this invention. The conversion of

intermediate 5 to product 8 may be achieved through steps

{e), (f), and (g} according to the method described in

JACS, 1957, pp 79.



Reagents and conditions: (a) N-butyllithium TMEDA, WO 02/ 064586

PCT/ U$02/ 03791 -84 S 2 3 ONC''U, C 4 -78C (b) t-butyllithium THF, -78C
(c) 6, polyphosphRerhgessgci d, 1 hour, 25-140C (d) POC1l3, DMF, r Il{%z/&%
NH2-R, i PrOH, reflux. 5 Schene VIII above shows a general synthetic Toute
that may be used for preparing the thiazol-2-yl conmpounds of fornula Il-g'
of this invention. The conversion of intermegd-ate 5 to product g0Ghy(Be
achi eved through steps (c), (d), and (e) according to the nethod 10
described in JACS, stBéme pp 79. Scheme IXOH (e} NN M O R M 6 HN U'R3
Reagents and conditions: (a) N-butylljthium Bu3SnCl; 19 (b)
t-butyllithium THF, -78@, _§c) N A (d) 4, oPd(0); b,

pol yphosphoric acid, 1 r,ccR5- 140CY 4 f ¥ch POCQS_N_,:ZDNF, % (9)

NH2- UDR3, i PrOH, ref lux. Schene |%sabove shows .a ge sYnthetic route
ounds 4 of fornula

I1-g of this invention. The conversi@Q of internediate\g.,to product 8 may
be achieved through steps (e), (f), and (g) according to the nethod
described in JACS, 1957, pp 79. $OClL 2M (d)mS8"Br S SnBu3 --\w.m 3 n 1t +

WO 02/ 064186 (@ MA@ NN © A
— - ! NZON
o) H N NE NH N NH
MeO ﬂ-p-Me MeO NH HO 4
Me 6 o Rz Q lﬂ?

5 B z

Reagents and conditions: (a) CH;QCH,CH,COCl, AlCl,, CH.Cl,,
2.5 hours, RT; (k) DMF, 24 hrs, room temperature; (c)

5 {Me.N}.-CHOt-Bu, THF, 24 hrs, room temperature; (d} N-
substituted guanidine, EtOH, 12 hours, reflux; (e) BBr;,
CH.Cl,, Na,;CO0;.

Scheme X above shows a general synthetic route

1¢ that is used for preparing compounds of formula IIX-a
where T,R' is methoxymethyl or hydroxymethyl. In step
(a}, 3-methoxypropionyl chloride is combined with
compound 1, dichlcoromethane, and aluminum trichloride to
form compound 2.

15 The formation of amide 4 is achieved by
treating compound 2 with an amine 3 in DMF. When amine 3
is a primary amine, the reaction proceeds at ambient
temperature. When amine 3 was a secondary amine, the
reaction is heated at 50°C to achieve complete reaction

20 and afford amide 4. The formation of enamine 5 at step
(c) 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.



Scheme X1 H5 O 0 -85 FEN U'R3 N'R2 - (d) NN Hf\~A PCTIUS02/03791 tC
CT 2003 OV HN U'R3 (e) Reagents and conditions: (a) CH30OCH2CH2COC1, A C13i
CH2C12, 2.5 hours, RT; (b) DWF, 24 hrs, roomtenperature; (c) 5
(Me2N) 2- CHO: - Bu, WDHRA628 hrs, room tenperature; (d) N substi tRATES02/03791
guani dine, EtOH 12 hours, ref lux; (e) BBr3, CH2Cl2, Na2CC3. Schene X
above shows a general synthetic route 10 that is used for prepa®ilhd 2003
conpounds of fornmula Il1l-a where TnRL is net h%‘}(ymat hyl or hydroxynmethyl. In
step (a), 3-nmethoxypropionyl chloride is conbined with conpound 1
di chl or omet hane, and al uni nuRPtFPEhIHTRENAS WheFeh Bdipbtinty X oxymetihyl,
formation of am deificesmagiheyed dyy v @3LbPEaCOIPRURKEL,2i W BhcRTb ARG ahd N
DMF. When anmine 3 is a primary amne, the reaction proceeds at ambi ent
tenperature. When &R A6rB Q@BPauEdE dhdaPypeanf nekilheln tdgcwirsnvpslieat ed at
50C to achieve co Ciy 1 h i on of
enam ne 5 at stepml(eggjs?gggc ﬂilﬁe W@%ﬁ%g@ﬂ%‘g‘mﬁ’ V?A-Et %#%%220{1-%
at anbi ent tenperargpréd Dheffivtimen idarishtihedpyei Hoxh re veorpoyndf6 at step
(d) is achieved by bhgehtgat oo f.1GNaFE 5 ¥hiNadkaidl Gpaphdi ne &
el evated tenperature. ternatively, usé o

conditions used for producing these compounds are set

forth in the Examples.

10 Scheme XI
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" (e, y’ku

3 . NH
= ]
“’g” Na A NH
NH ToR' =
4 NH

w-a O R
Reagents and conditions: (a) R2NH,, MeCN, O;C to 25°C, 12
hours; (b) AlCli;, CH,Cl,, 25°C; (c) MeOH:H,0 (2:1), 37°C.
15 Scheme XI above shows a general methed for
preparing the triazine compounds of formula Iv-a. Step
{a) is performed in the manner described at Scheme I,
step (b) above. Step (b) is performed in the manner
described at Scheme I, step (a) above. The formation of
20 the triazine ring at step (c) may be performed according
to the methods described by Hirsch, J.; Petrakova, E.;
Feather, M. S.; J Carbohydr Chem [JCACDM] 1995, 14 (8),
1179-1186. Alternatively, step (c) may be performed
according to the methods described by Siddiqui, A. U.;
25 Satyanarayana, Y.; Rao, U. M,; Siddiqui, A. H.; J Chem
Res, Synop [JRPSDC) 1995 (2), 43.



a substituted guanidine results in an am no substituent. WO 02/064586

PCT/ US02/ 03791 -86 OLOCT 2GGE3 To form conpounds where TnRl is

hydr oxynet hyl , | TRgli ate 6 may be treated with BBr3 in di ane
to forn1conpoundgﬂy§hgﬁgiof skill in the art would recognizeq?hgk&ﬁﬁén
hydr oxynmet hyl group of conpound 7 5 could be further derivatized to forma
variety of conpounds of formula Ill-a. The dgtails of the condjggﬁgsﬂﬁied
for producing these conpounds are set forth in the Exanples. 10 n@‘ I
HO (albl ) NN!deneb~x€zIl N I H1 02 HNU' R~ 3 uRNH (C [/~ NH
O'H2 1V-a Reagents and conditions: (a) R2ZNH2r MeCN, 0'Cto 25 C, 12
hours; (b) A1Cl13, CH2C12, 25C, (c) MeOH H20 (2:1), 37'C 15 Bchene Xl above
shows a general nethod for preparing the triazine conpourmd$ of fornula

IV-a. Step (a) is formed in the manner described at S step (b)
above. Step (b) is rmed in the manner

H HN—{FHz )

W\OH + NH — I\L.‘/--OH

5 6 ITI-a-226

Reagents and conditions: ({a) K;C0;, DMA, 100°C, 24 hrs.

Using the preparation of compound III-a-226 to
illustrate, Scheme XII above shows a general synthetic
route that is used for preparing compounds of formula
III-a where U, is NR’. The formation of the pyrimidine

10 compound III-a-226 at step (a) is achieved by the
treatment of enamine 5 with a guanidine 6 at elevated
temperature. Alternatively, use of a substituted amino
guanidine results in an hydrazyno substituent.

In another embodiment, this invention provides

15 a pharmaceutically acceptable composition comprising a
compound of formula I‘, I", I°, III-a, III-a‘, or III-a°,
and a pharmaceutically acceptable carrier.

Another aspect of this invention relates to a
method of treating or preventing an ERK2-mediated

20 disease, which method comprises administering to a
patient in need of such z treatment a therapeutically
effective amcunt of compoundé of formula I’, I", I° 1III-a,
III-a’, or I1I-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



described at Schene |, step (a) above. The formation of 20 the triazine
ring at step (c) may be perforned according to the nethods described by
Hirsch, J.; Petrakova, E.; Feather, M S.; J Carbohydr Chem [JCACDM 1995,
14 (8), 1179-119® 02668 natively, step (c) may be perforned pcroscdiog to
t he net hods described by Siddiqui, A U,; 25 Satyanarayana, Y.; T gga M ;
Siddiqui, A H; J Chem Res, Synop [JRPSDC] 1995 (2), 43. WO 02/ 5
Scheme XIl HHWM NH2 a) HI SOH + NH OH 2 81 i -87 PCI/ US02103791

loci 2033 OO0 5 6 |ll-a-226 Reagents and conditions: (a) K2C03, DMA, 100C,
24 hrs. 5 Using thé°pMBparali oh' off cofpdund I33=-a-228 d8I-al4 ot fat e,

Sch X'l ab 61e {od 105 sai
chene above S@ﬂ%méc@@ﬂ%ﬁl}f%c@%@ 61 rue%go%\l%@fod %o'r@%‘.jisgﬂ%osal

prepari ng conpounds of formula [I'll-a where U, . The Tormatfon of the
pyrimdine 10 conp&ARBECERA-a- 226 at step (a) is achieved by the treatnent

of enamne 5 with a guanidi I e erature. A ter ively,
use of a substituted am no n%?fgcrﬁ %es%%?s:ugffs{:ﬁ%?aln@%eyn&r g?yﬁ%%ﬁ%%t??u%nt.

| n anot her enbodi nBatho@hpf trresrincowrppoeidesing Sam Hhaneecentdiat &g
accept abl e conposi fi npL. SN onpound of formula 11, 1", 1, I11l-a,
Il1-a', or Ill-a a%ggaaggha‘?ljﬁrlaccheu e‘l%(lflg |y QBE%%?%bEI’%"Wﬁeﬁ?gAﬁgtﬁer aspect
of this invention petatmes im reedretfhedchf at t e@dtmgntora pheveapkuitgcally

ERK2- nediated 20 digeases MUENAPLI0L CONRLl 2o AUTNLILST NOhO o, 11z
patient in need of such a treatment a°t KEFRBELT i al L LN, 1T
a, IIT-a’, or III-a°, or a pharmaceutically acceptable
10 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
compound of formula I‘, 1", I°, III-a, III-a’, or IIX-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°, III-
a, III-a‘, or III-a®, or a pharmaceutically acceptable
composition comprising szid compound.

One aspect of this invention relates to a

25 method of enhancing glycocgen synthesis and/or lowering
blood levels of glucose in a patient in need thereof,
which method comprises administering to the patient a
therapeufically effective amount of a compound of formula
I, I*, I°, III-a, IIT-a’, or III-a°, or a

30 pharmaceutically acceptable compcsition comprising said
compound. This method is especially useful for diabetic
patients. Another method relates to inhibiting the

production of hyperphosphorylated Tau protein, which is



effective anmount of conmpound of forrmula I', I", 1, 111-a, 111-a', or
I11-a, or a pharmaceutically acceptable conposition conprising said

conmpound. 25 An ect of this invention relates to a
i nhi bi ting ERKZQ%Q ﬁ@??@ in a patient, which nethod conprisgE‘E']t}E}‘%;”(‘H"'91

adm nistering to the patient conpound of WO 02/ 064586 PCTJUSOZlQBézﬁ?LQEF
2003 -88 formula 1", 1", I, Ill-a, Ill-a, agglll-a, or a pharna icdlly
accept abl e conposition conprising said conpound. Another aspect of this

i nvention relates a1 2n"BADOhO o ILAIING Phe PHEYSPLL NGRS
Aur or a- 2- nedi at ed di sease, which nmethod conprises admnistering to a

patient in need ofAl¥hERmgX{ s c@iveiie a Hethgsunethpd yreldftfascitiove anount of
a conmpound of formuyla.l'. 1"..1, JIll- a, .111-a', _or 11l1l-a, or_a .

phar maceutical | y g%%%ﬁ?é%?@ i%ec%ﬁﬁﬁ%HQﬁxﬁ?%88ﬁp?Fsé?ﬁ%%ﬁﬁ%f’c&ﬁﬁSﬁniﬁ

Anot her aspect of uskifali Bgentiedt i} al@s dophzeni®t hod of inhibiting
Aurora-2 activity i'n a patient, which nethod conprises admnistering to
the patient a “conpound of PRPHREL &sPectr of ghis| tuyentiqn Felages189-3, 15

or a phar maceUticaieltmoapaepim@i@i@ﬁ@@féxtiaoacem%smga plidne OMpRRK.
Anot her aspect of this invention relates to a nethod of ‘treating or
preventing a GSK- Befb@fafePr et adiniinterinst Rodtkomatisad adAPRPR4YRG i ng

to a 20 patient ineeegm@iastich i« eatmenira, ! herapput icakky. jef fgcki ve
amount of a conpound of formnula I', ", IIlI- a, Ill-a, or Ill-a, or a
phar maceuti cal | y @F¢&paaprelcablipssiaansabdenppiBeait sa cEwrpsind. STk
aspect of thisyi nvepbbangrel ates to a 25 nethod of enhancing gl ycogen
synthesis and/or lowering blood |Ievels of glucose in a patient in need
thereof, which method conpMi&dend@Eneicst ofi his oinventgan grilages to a

}Pfraperfica||y GE%FFEEVSfaQEEEEiﬂH F GHEReHP YT a M Geatleed” s 1
& A Ordiseagé,oahfzh 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
conditicns 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, 8., 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



30 pharmaceutically acceptable conmposition conprising said conpound. This
nmethod is especially useful for diabetic patients. Another nethod rel ates
to inhibiting the production of hyperphosphorylated Tau protein, which is
WD 02/ 064586 PCTWOISQ8H488791 --89 t.CClL 2C O3 useful in haltinge@russb/eaming
the progression of Al zheiner's disease. Another nethod rel ates, 0CT 750

i nhibiting the phosphorylation of 0O-catenin, which is useful for Treéat f“%g
schi zophrenia. 5 Another aspect of this invenifon relates to a method of
inhibiting GSK-3 activity in a patient, which nethod conprises

adni ni stering to tABCPHRFEM %’C&ﬂfﬁ@fn&- Mgtabol hul Envestigatippal 18regs,
111-a', or Ill-a, 9r go-ghartmmeutically acceptable conposition conprising
said 10 conmpound. Another aspect of this invention relates to a method of
treating or preventing a CDRrBthsdi aspdctdpfetists inhienit imet mellatespro ses

adm nistering to ' ' h_a treat t a therapeutically
15 effective armuﬁ?e%?édaecg)r#po&%g%%f %}oi’#\%’%’?ﬁ“?g 1% T’Ec?( "]eldll-"‘\%':3[,él ‘?’r?%aase,' or
11-a, or a pharmaceuidk aldghcal ceppatises adnpositéning anplai pabgestith need

conpound. The termgCDK-2-nmedi ated condition” or, "disease",.as used
herein, means anyr%ﬁ seask or rc')etatﬁénlgngzﬁ hé?ﬁ?%?‘?%a]g'é’mﬁ%?re&ﬁl?ﬁ ITEH k- 2
is known to play aaroimmourhk cifeforinGDK- 2« merlt at¥d acamdat i pnd-20r, '«di sease”
al so means those diseases or co%di tions Ihaﬂ.t are all ﬁgl ated by treatment
with a CDK-2 inhibrtors *sieh® RBRETITONS: FHYudE SR EROGE S PTRAT N,
cancer, 25 Al zhei neshpridiiseas@idr eshpBaRES, angi ogenesi s,

gl onerul onephritis, cytonegalovirus, H'V, herpes, éio_sori asi s,

at her oscl erosi’S, al opeci a, aff ZSEBPFmMHRE e akad ©3s°F hetfist oi d
arthritis. See Fi sohdrated MondaRdohaneasDufea Hawdient m¥eai ghpadiddwsd stry,
7, 1213-1245 30 (2000); Mani Francis, R .and

S., X\ang .C, Wi, K, S I
Pestel |, R, Exp. Ot Aneder BedgEetéous gandisdgem in which Lek is
known to play a role. The terms “Leck-mediated disease”
or “Lck-mediated condition” also mean those diseases or
15 conditions that are alleviated by treatment with an Lck
inhibitor. Lck-mediated diseases or conditions include,
but are not limited to, autcimmune diseases such as
transplant rejection, allergies, rheumatoid arthritis,
and leukemia. The association of Lck with various
20 diseases has been described [Molina et al., Nature, 357,
161 (138382}].

Another aspect of thisg 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", 1I°, 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 or



Fry, DDW and Garrett, MD., Current Qpinion in WO 02/ 064586 -90
PCT/ US02103 791 'LOCI 2ua3 Oncol ogic, Endocrine & Metabolic Investigational

Drugs, 2, 40-5%6%9,98386. Anot her aspect of this inventionSr%%&ﬁiﬁé@ng

nmet hod of treating or preventing a Lck-nedi ated di sease,

conprises admnistering to a patient in need of such a treatnent rfﬂ T 7603
therapeutically effective amount of a conpound of forrmula 1', i g y

I11-a, Il1l-a", or |Ill-a, or a pharmaceutically acceptabl e conposition

conprising said coapaaitsordd tHe eenB11koksrEdig) ededrneatewi O arlGkr
medi ated condition", as used herein, mean _any disease state or other
del et eri ous condit ABRIPH SR c KISk Mediakpdvil sergAsapraceafetigne inalysle.
"Lck-nmedi ated di segge"arOmotlGéniTedizated seodi £d.on'al §9 hosg,

di seases or 15 condi ti%rns r%Ohat are allevi gt(ggi %/I(yt}rleat %eﬁg?é\n&f’% an chlf'
i nhi bitor. Lck-nmedaafetPwliaisgsasretivendiseoders nclThdeassbatanien mdt AKT3

limted to, autgi e -ecﬁ&p : Sy LT lant. rejpecti | er gi gg,
rheumatoid arthri {rlmg \gén eu%é%lgg.ge hga%sg%%?%%gﬁl%gLi%gﬁ?tﬂé'vg'i’ogz 20
di seases has been déscondregbriavblliond28004) . andNatiazathiB67, N. 164t (d892)He.

Anot her aspect of thjs.inv tﬁ&%%%%'i%k\%%rtgo ﬁjeztcﬂ:’%h od of treating or
[ c 0

preventing an AKT3- redi at e seaseé, conpri ses adm ni stering
to a 25 patient in need of suchhartmeaho@ntekattderapénhibatiyg ERKecti ve

anount of a conpou f formula_1' , - ILI-a ., or Ill-a, or a
phar maceutical | y a%gré%aab ’e%(l:(grgrpoglc{('r o#%%’rrpcﬁ gsﬁggsﬁfﬁi‘ébﬁ}bo{ﬁ‘ncﬁ The
terns "AKT3- nEdl at ktolhsiesse ' saopleAKERL cB hemdicatceape hnds t ot actAngushd

herein, nmean any dj se. _state or other_del eterious condifiop in whigh
s s Menown Lo hRETRG o et PRIRT ORISR BERRRIA SR TS,
"AKT3- nedi at ed contiIl+aon"IId-20 ,meaniheost ,dickeaspBanliaceutically

acceptable composition comprising said compound, in an
amount effective to inhibit ERK2, Aurora-2, CDK-2, Lck,

15 AKT3, or GSK-3.

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 therehy,
is preferably carried out with a preferred compound of

20 formula 1’, 1=, I°, III-a, IXII-a’, or iII-a°, as described
above. More preferably, each of the aforementioned
methods is carried out with a preferred compound of
formula 1, I", I°, IXI-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 fcllowing method was utilized: a



WO 02/ 064586 PCT/ US02/03791 -91 1.0 CT 2033 conditions that are alleviated
by treatnment with an AKT inhibitor- AKT3-nedi ated di seases or conditions
include, but are not limted to, proliferative disorders, cancer, and
neur odegener at i weo@p/eQkEster s. The association of AKT3 5 with vafrci.fg%gg 3791

di seases has been described [Zang, Q Y., et al, Oncogene, 19 ( 8? f and
[ Kazuhi ko, N., et al, The Journal of Neuroscience, 20 (2000}]. Anggc.gp%@
method relates to inhibiting ERK2, Aurora-29%XDK-2, Lck, AKT3, or K-
activity in a 10 biol ogi cal sanple, which nmethod conprises contacting the
bi ol ogi cal sanpl e giédienttonpoandrofetr nul e ITEA T'9s:5 —ldlrd) Whs aun Or
I11-a" or a pharmaceutically acceptable conposition conprising said
conpound, in an ambthtiefMdrtteseafoli R Mt FRk214adFor aF2r €pRPQUndgk,

15 AKT3, or GSK-3.ykaed ofe t n{d oned; dinp@ct t .

i nhibition of ERK2, Auror ae: fﬁ%&@%ﬁgﬁ&g AKTSCJ,;%E)%@%K- % 'o‘raqtta h%ltfrée]'gltnr?ent
of a disease al | eViekReP (i ety 1izpg: pr eIxadisine cdr MaseroMeCii t h. b5 TFA

preferred conmpqund . f.orn [, 1.1, Ill-a, Ill-a, or I)Jl-a, as
descri bed abO\%’e. '\%é'elzgr-gf éghﬁ ,waesagﬁnoip&'faﬁeha?‘?)?%l;@ﬁt?%rﬁecf‘l‘/lﬁ&nh&&g i's
carried out with apreirer r hctosporatheds A amaulpa utilikélend, vt lome -a®Pr
I11-a, and npst prge#g@y \é{ith a,conpound of fornula 1", 1, 111-al, or
I11-a. 25 in ordet”t (I FRVEAER o $ikehdd Chér PR MRay M $RRE fully
under st ood, the fddmimg texampkRs "R reFelsf 06t bhel fesdotd ¢h hamdndepst ood
that these exanples, are for illustratjve purposes only and are not to be
construed as |im tTHPYH s 35506RRF8R YithpPengorerundosiRgHET C EXAMPLES

For conpounds igherdeditynaddRaCubet hadchsa. designated as "A", the follow ng
net hod was utilized: a WO 02/ 064586 PCT/ US02103791 -92 ‘

Example 1

H O
N

N/ ccCly

1+

2,2,2-Trichloro-1-{4-phenyl acetyl-l1lH-pyrrol-2-yl)-

15 ethanone (l): In a dry flask, phenylacetyl chloride (21
equivalent} was combined with 2-trichlorocacetyl 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.

CGradient 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.



' LCCT203 gradi ent of water: MeCN, 0.1% TFA (95:5 --3 0:100) was run over 22
mnutes at 1 nL/mn and 214 nm For conpounds where the HPLC Method is
desi gnat ed as "BVQoeXdsesséol | owi ng nethod was utilized: a gradpeptsediszron

wat er: MeCN, 0.1% TFA 5 (90:10 --a 0:100) was run over 8 mnutes at 1 nL/mn
and 214 nm Each of nmethods A and B utilize the YMC ODS-AQ 55 120A col um
with a size of 3.0 x 150 nm As used herein®3the term"R" refersk&lh Hé:
retention time, in mnutes, associated with the conpound using the 10

desi gnated HPLC net hod. Exanple 1 2,2, 2- TEdangley & | - (4- phenyl
acetyl-1Hpyrrol-2-yl) 15 ethanone (1): In a dryoflask, phenylacetyl
chloride (1 equivalent) was conbined with 2.t8ri4hl oroacetyl pyrrole (1
equi valent) in a m ni num anmount of dichloro an€ (DCM) to dissolve the
reactants. To the resulting solution, at ient tenperature, was added

al um num 20 trichloride (I equivalent). 22hours, the reaction

m xture was applied directly onto a sil| | colum. Gradient elution
with 10% et hyl acetate to 50% ethyl aceé i n hexanes provi ded conpound 1

in 60%vyield. 1H 1 4 0, (s, 7.1-7. 9.7 r. s,
25 NH) . YWPLC usi ngﬂﬁtz(ﬁgggéﬁ%?g‘\’ﬂ %l'ebé(‘dte"c%plﬁf'ﬁpﬁf'ﬂ%f’gsécrgﬁféfH}\‘zg'?Kﬁ’iéP's%'o. 2,
(M 1) 328.1. WD 031064586nBEE| US02/ (37 3L 6r93 £ ExaWpl B- GhlddcdhEhyla &6yl
2,2,2-Trichlorg-1-(4-(3-.Chl orophenyl| cetyl-I rrol -2- yl)-ethanone (2):
In a dry flask? 3-%%°%rlgﬁhégy13§%’e‘f%j/]|gn§%cI"(Iaér Fﬂ‘gt’?%e‘iq“iﬁ%élzént) was conbi ned
\gueﬂl 2- tri ﬁhl or ?acaatcyancTswaeetm (ﬂ)}l’lﬁﬂﬂ.l_ 'evalllea@iixm@nmi %ijn_mamniammt of

i chl or onet hane . To_.the resulting solution, at i ent _t enperat ure,
was added al uni nu%tcﬁffog?“a%f?’io%%\%l SRt - Afjf‘értai?E FEGPLE1R%e reaction

scolution, at ambient temperature, was added aluminum

C

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

\ / ccCi
0

3
Me -

1-[5-(2,2,2-Trichloro—acety1)—IH—pyrrol-B-yl)-piopan-l-
one (3): In a dry flask, 3-proprionyl chleride (1
gquivalent} 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 trichloricde (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



10 m xture was applied directly onto a silica gel colum. G adient elution
wth 10% ethyl acetate to 50% ethyl acetate in hexanes provided conpound 2
HPLC using nethod A provided Rt of 15 mnutes 15 3 Me

1-[5-(2,2,2-Tri ¥ W38 Eet yl ) - 1H-pyrrol -3-yl ) - propan-1- one ( BET/USE0379¢r y
flask, 3-proprionyl chloride (1 equivalent) was conbined with AT 50
2-trichloroacetyl pyrrole 20 (1 equivalent) _igh_a m ni num amount of i
di chl oronethane (DCM. To the resulting solution, at anbient tenperature,
was added alumnumtrichloride (1 equivalent). After 2 hours, the reaction
m xture was applied directly onto a silica gel colum. Gadient 25 elution
with 10% et hyl acetate to 50% et hyl acet aEeampile heexanes provi ded conpound 3
WO 02/ 064-586 PCTI US02103791 -94 Exanple 4 HO

4- Phenyl acetyl -1 H pyrrol e-2- carboxyli c aci a bgnzylamde 5 (4): To a
solution of conpound 1 (1 equivalent) in , N nbi ent tenperature, was
added benzylam ne (1.2 equivalents). Aft 24 H?@ t he sol vent was
evaporated and the crude product 4 was uSedw th purification. HPLC
using nethod B provided Rt of 3.8 mnutest FFrA/MS 10 (M1) 319.3, (M1)
317.2. Exanple 5 H O d 2-(3-Chloroph ) 1- [ 5- (nor phol i ne-4-car bonyl)
-1H pyrrol - 15 3-yl]-ethanone (5): To a solution of conmpound 2 (1

equi val ent) in DVR-FPhenydbicenylt bipeyeaake,2-wasbadtdic apkdhwnzydanide

equi val ents). After,24-00Urs47 S V%H; Vapo ﬂ%;{ the gpEde
product 5 was useg(r-)wi tThout Bu??ﬁ%aﬁ on. EWI\E ?E/H%?Sg\g% , )(Mlg’ 531. 2.
20 3H NMR was congitsteabtientt hemrpeat ek stwasgctdded. benzylamine (1.2

equivalents). After 24 hours, the solvent was evaporated

"and the crude product 4 was used without purification.
HPLC using method B provided R, of 3.8 minutes. FIA/MS
10 {M+1) 319.3, (M-1) 317.2.

Ci

2- (3-Chlorophenyl)l- [5- (morpholine-4-carbonyl) -1H-pyrrol-
15 3-yl)-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.z2.

20 'H NMR was consistent with expected structure..

Example 6

H ©
N

Iy
o
&

F
Me



WD 02/ 064586 PCT/ US02/ 03741 -95- 1.CU, 1 7C. 3

4- Propi onyl - 1H pyrrol e- 2- carboxylic acid 3,4-difluoro benzylamde (6): To a
sol ution of conpeondedsgsl equivalent) in DMF, at anbient tenpaiaivsiBosrsas
added 3, 4-difluorobenzyl amne (1.2 equivalents). After 24 5 hours, the
sol vent was evaporated and the crude product 6 _was used wi t hout
purification. Exarrpl e 707 10 1.0C7 10
4-(3- D met hyl am no- e_hen | -acryl oyl H-pyrrole - carboxylic acid
benzyl ani de (7): T8- REopf Ybnl%fpvrea%oan&aabe&ybmjmaweﬁt.} -ghtfpgro-at
anmbi ent tenper at ur 8 enzy@smagdeeds (:MNL2 Gaek e Bun (3¢ e@dipsangngskAfter 24
hours, the solvent was evapordted and the crude product /7 was 15 used

wi thout purificati BALIYAARMR (TDOME). St4ambient 2thmperhtBres, whbl) addedd- 7. 4
(m 1314). Exae_8 3H,0O

2-(3-Chl or o- phenyl ) - 3- HL TRyl am o- PIEES( fdi Anefihgtpnts) . After 24
carbonyl ) -1H py'-irohogryl]tlpqsoepélnmm@ “8x: eﬂ?eparamcmtair@nthé ceodpoprsiurt( &
equi val ent) in THF,__at i was added (Me2N) 2CHO-Bu (3
equi val ent s) After"%% H%%?s‘?m]ﬁt%ﬁn%%lr\%tg% afage evaporated and the crude
product 8 was WD 02/ 064586 PCTI US02/03791 -96 1_OC | L1,UJ used w thout

purification. HPLC using nethod B provideqd Rt of711.2 m nutes. N= H2N--<\
5 NIIl-a-74 4-(2-Am no-5- rrethyl pyrlmd|M1prrrol e- 2-

10 4-(3-Dimethylamino-2-phenyl-acryloyl)-1H-pyrrole-2-
carboxylic acid benzylamide (7): To a solution of
compound 4 (1 equivalent) in THF, at ambient temperature,
was added (Me,N).CHOt-Bu (3 equivalents). AaAfter 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).

Example 8

N“Me
cl Me 8

20 2-(3-Chloro-phenyl)-3-dimethylaminc-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 (MeﬂH2CHOt-Bu {3 equivalents). After 24 hours,

the scolvent was evaporated and the crude product 8 was



carboxylic acid 3, 4-difluoro-benzylamde (lIll1-a-74): Step 1: To a solution
of conpound 6 (1 equivalent) in 10 THF, at anbient tenperature, was added
(Me2N) 2CHOQ - Bu (3 eqU| val ents). After 24 hours, the solvent was evaporated
and the crude pr¥8d&#4#s utilized without purification. St e P CE/USpR03191
solution of the compound fornmed above at Step 1 (1 equivalent) in ethanol,
at anbi ent tenperature, 15 was added guani di ng (3 equival ents) and the
resulting mxture heated at reflux. After 12 hours, the solvent  e§T 200}

evapor at ed and theuQéHdﬁlpﬂ&%’ rH‘fEEEi:?Q b%’}gp forﬁ "o'PLE 28¥f<5§§ R,

phase; 10-490% MeCN I n water; m nut es es re nmpound
I11-a-74. HPLC 20 afi hy- Zreltlimd:@ .provided Rt of 7.9 m nut es. 1H NI\/R was
consistent with expected structure. FIAMS Cbs. MI /M1. HZN 25 Ill-a-72

WO 02/ 054586 PCT/US02103791 -97 "|.CClL 2G33

{ 4- E2- Am no- 5- (3-chl orophenyl ) - pyri m di neEgapnblelb

pyrrol - 2- yI} nor phol i n- 4-yl - met hanone (Ill-ﬁ 7%) To a solution of
compound 8 (1 equivalent) in ethanol, at Rbi gnt tenperature, was added

guani dine (3 equivalents) 5 and the result\n ure heated at refl ux.
After 12 hours, the solvent was evaporgf and"?@cﬁie product purified
by preparatory HPLC (reverse phase; M Y%ulMeCN ter; 15 mnutes) to
afford the desiged conpound I11- a-7 /C usi ng nmethbd S, Rt=7.9 minutes.

1H NMR was 10 consistent with expected str]%igtt-ur_?‘It FIA/MS Obs. (M+l) 384.4
amu. Exanple 11 HONH2 H--L", NH2 15 N roxy-1-(S)-phenyl —
- et hyl) - guani di neH& (2{@xn@lﬁemykgyyepy@im:(&n%grl)z171»@swk-blanzl- bi s- Boc

guani di ne- (N - trlf lﬁ%f% id %1d 3, 4UHP£Quorr(%é§% Iam:L e QIQ?EQY%EPF

Step 1: To a solution of compound 6 (1 equivalent} in

10 THF, at ambient temperature, wag added {Me,N)}.CHOt-Bu (3
equivalents). After 24 hours, the solvent was evaporated
and the crude product was utilized without purification.
Step 2: To a solution of the compound formed above at
Step 1 (1 equivalent) in ethanol, at ambient temperature,

1% was added guanidine {3'equivalents) and the resulting
mixture heated at reflux. After 12 hours, the solvent
was evaporated and the crude product purified by
preparatory HPLC {reverse phase; 10—90% MeCN in water; 15 '
minutes) to afford the desired compound III-a-74. HPLC

20 using method B provided R, of 7.9 minutes. H NMR was
consistent with expected structure. FIA/MS Obs. M+1 /M-
1.

N=
HaN—, p
N
cl
25 IIX-a-72



chl oride (anhydrous, 5nL) and stirred at anmbient tenperature overnight.
Conpl etion of the reaction was 20 verified by HPLC. The m xture was dil uted
with ethyl acetwpexeasshed with 2M sodi um bisul fite, brine themrusdised
over MgSOH4, filtered and concentrated in vacuo. The bis-Boc guanidine
intermedi ate was treated with 4N HC1l/di oxane (5nmL) and stirred at room
tenmperature until 25 deprotection was conpl et¥ (48 h) to afford thecé M
conmpound.. WD 02/0 45 6 -98 Exanpl e NH,OHJk + :;: N HeNM§ 3Me
me PCT/ US02/ 03791 %@P1MP3W%FFP1?I%MWIMpyrwzdzna 4-yl]) -1H-

| 2- (2- Hydr oxy- I-(Sﬁ:yf’f@md—ﬁt}hﬁbéﬁhaﬁniiﬁm’étlénone (III-a-72): To a
pyrimdin-4-yl]- 1H-pﬁrrol e- 2-carboxylic acid (2-hydroxy-.
1- (S) - phenyl - et hy| §e &t Qfl Icompe8Bgd :8 40X F2guivalent) in ethanol at

Di met hyl am no- 2- meg | e aCcrd LedbE POl
(2- hydr oxy- | - phenyl - et hyl )= Rk ‘%t% &agdcgeéf%?,;i)ﬂLms 2 oTB R SRS
N- (S) - phenyl gl yci ndgd dileirdisnd HOMg (126 W® ripa tadd apotrassixm c?aftl:mnalt:?e (121
mg) in N, N di methyl 't d The S i_ng_suspensi on.was eat ed
and stirred at 108% % ac?ehgﬁéégmrh‘éa%re‘{?%&r?t&tegr| aﬁ gﬁ% AR SoF ut
ethyl acetate, was;hmhﬁmdmbysgrraﬁafa%ﬂyalr@@ﬁ li*éhr@QsedﬁhEQeOVﬁf—-)%$qofe@I@d
concentrated 15 |n Yvacuo. Purification by prep HPLC (G lson: Colum =
water; 15 minutes) to afford the desired compound III-
a-72. HPLC using method B, R.=7.9 minutes. ’H NMR was
10 consistent with expected structure. FIA/MS Obs. (M+1)

384.4 amu.

Example 11

HO
NHa

N UNH

15 N-(2-Hydroxy-1-(S)-phenyl-ethyl) -guanidinesHC1l: (S)-
Phenylglycinol (0:3Bg,‘2.7 mmel) and bis-Boc guanidine-
(N)-triflate (0.9g, 2.3 mmol) were combined in methylene
chloride ({(anhydrous, 5mL} and stirred at ambient
temperature overnight. Completion of the reaction was

20 verified by HPLC. The mixture was diluted with ethyl
acetate, washed with 2M sodium bisulfite, brine then
dried over MgsSoO,, filtered and concentrated in vacuo.
The bis-Boc guanidine intermediate was treated with 4N
HCl/dioxane (5mL) and stirred at room temperature until

25 deprotection was complete (48 h) to afford the title

compound. .



20 Conbi HT SB-C189 5 M 21.2 mm x 100 mm eluent = 0.1%FA MCN H20
gradient) followed by preparative TLC (silica, 5% MeOH in CH2C12) afforded

conmpound Il1-a-155 as a pale vyellow solid (8.0 ng) . HPLC Method B,
Rt =4. 76 m nut es; WMO92/0648¢0) 458.2 (M+1), 456.1 (M1); 'H NWR copgq—/@g@yﬁgw\[\n th
structure. WD 02106J596 -99 Exanple 13 HN NI'I1 N PCT/US02103791

I'1l1-a-162 4-(2-Cycl opropyl am no- 5-net hyl - pyri m di n-4-yl)-15 5

pyrrol e-2-carboxylic acid (2-hydroxy-I-(S)-phé8yl-ethyl)- amide - 1 0CT 758
(Il'l1-a-162): 4-(3-Di nethyl am no-2-met hyl -acryl oyl )- 1H pyrrol e- 2-carboxylic
acid (2-hydroxy-I-phenyl-ethyl)- am de (1§M§£O...29 mol ) was conbi ned
with cyclopropyl guanidineHCl (80 ng) and potassium car bonag,qe (121 ng) in
10 N, N-di net hyl acet ani de (@nmg. The resulting suspension Was heated and
stirred at 100C for 24 hqg Thkeodrude pmatepjal was di bu i th ethyl
acetate, washed with sat SH4 t hen
concentrated in vacuo. © jsilica, 1:1

Et OAc: Hexanes) af f or deg, ”."MHPLC Met hod
B, Ri=4.29 minutes; LC Mk, consi st ent

at 8\NaHCCB angl” bf'1 ne,__drj ed
rifica byHpre jve TLC
|-a-1 as a yeI@E?olid(?.

z) 376.2 (M+1), 376.2 (M 1);MaH

with structure. 20 ExanpM 14 H 0 OMe & N\ :
3- Met hoxy-1-[5-(2,2,2-trichloro-acetyl)-1H pyrrol-3-ylj- propan-¢® To a
sol ution of 2-trichl oroacetyl pyrrole WO 02/064586 PCT/ US02/0379%+' LC C 1
1633 -100 ITI-a-155

4—[2-(2-Hydroxy—1-(S)-phenyl-ethylamino)-S-methyl-

5 pyrimidin—4-yl]-1H=pyrrole-2¢carboxylic acid (2-hydroxy-
1-(S) -phenyl-ethyl) -amide (III-a-155): 4- (3-
Dimethylamino—z-methyl—acryloyl)-lH—pyrrole-Z-carboxylic
acid (2-hydroxy-i-phenyl-ethyl)-amide (100 mg, 0.29 mmol)
was combined with N-(S)-phenylglycinol gquanidineeHCl (126

10 mg) and potassium carbonate (121 mg) in N,N-
dimethylacetamide (2mL). The resulting suspension was
heated and stirred at 100° C for 24 hours. The crude
material was diluted with ethyl acetate, washed with
saturated NaHCQ,;, brine, dried over MgS04 and concentrated

15 in vacuo. Purification by prep HPLC (Gilson: Column =
CombiHT SB-C189 5 puM 21.2 mm x 100 mm, eluent = 0.1%TFA
MeCN/H20 gradient) followed by preparative TLC {silica,

5% MeOH in CH.Cl,} afforded compound III-a-155 as a pale
yellow solid (8.0 mg). HPLC Method B, Ry=4.76 minutes; MS

20  (FIA) 458.2 (M+1l), 456.1 (M-1); 'H NMR consistent with

structure.



(1.0 equivalent, 4.678, 22 mmol) in nethylene chloride (5 nL) was added
3- nmet hoxypropi onyl chloride (1.0 equivalent, 22 mol) then al um ni um
trichloride (1.0weoqusyssent, 2.93g, 22 nmol) was added in snak%jggﬁ}aons.
5 After 2.5 hours, the crude m xture was chronmat ographed on s T 3 21
(MeOH 2% in DCM to afford 3.0 g of the Friedel-Craft product. 'H NWMR
consistent with structure. Exanple 15 10 W -59- 0o 1
4- ( 3- Met hoxy- pr opi onyl ) - 1H pyrrol e- 2-carboxylic acid (2- LU Lo
hydr oxy-1-(S)-phenyl -ethyl)-am de: To a Ssbmplenidf 3-

met hoxy-1-[5-(2,2,2-trichloro-acetyl)-1Hpyrrol-3-yl]- propan-1l-one (3.0 g,
10 nmmol ) in acetonitrile (50 nL), 15 coql to 0C, was added (S)-(+)-phenyl
glycinol (1.2 equivalent, 1.65 g, 12 n%i%é and the resulting m xture
stirred for 3 days at roomtenperature.n sol vent was renoved under
reduced pressure and the residue purifi hr omat ogr aphy-on silica ge
(MeOH 5% in DCM to 20 afford 5.3 g of t e igle conpound as a white solid.
HPLC Method B, Rt=4.2 mnutes; LC MS(mz) 317 03,(M+1l), 315.00 (M1) ; 1H
NMR consistent with structure. WO 02/064586 &10 Uso2/03 791 * 1-COCT
1303 4- (3-D net hyl am no- 2- net hoxynet hyl -acryl ofl) pyrrol e- 2-carboxylic
acid (2-hydroxy-I- (S)-phenyl-ethyl)-amde: 5 oH
4-(3-thhoxy-propionyI)-lFprrroIe-2-carb9&&L£gl§5id (2- hydroxy- 1- (9S)
-phenyl -ethyl) -amide was treated with an excess of Bredereck's reagent
in THE at room t enflefatEyelonrsrydentipe - 3-xlaylsy L “Hyer isclaient -yas- 1@noved
under reduced PrepgPEg Sl n e, IV sed directly in 10t

next step. HPLC Nb?ﬁgggh, F&%igﬁggggggt%éfabg%ﬁg?éﬁﬂﬁgkﬂf(Eié ?%i%iﬁ§ﬁ?qg'
I11-a-164 4- (5- VephdkyEtIna-182)heny |3 abd methydymiimod2Amd i} ) - ddtyloyl) -

pyrrole-Z-CarbOXylhﬁlﬁfifbﬁé%ﬂI%QEBéxyiic(§%£é”¥¥nﬁyd¥5§¥tlipheny1-echyl)-

amide (100 mg, 0.29 mmol) was combined with cyclopropyl

guanidineeHCl (80 mg)} and potassium carbonate {121 mg) in
10 N,N—dimethylacetamide_(ZmL). The resulting suspension
was heated and stirrxed at 100°C for 24 hours. The crude
material was diluted with ethyl acetate, washed with
saturated NaHCO; and brine, dried over MgS04 then
concentrated in vacuo. Purification by preparative TLC
15 (silica, 1:1 EtOAc:Hexanes) afforded III-a-162 as a
vellow solid (7.8 mg). HPLC Method B, Ry=4.29 minutes;
LC/MS(m/z) 378.2 (M+1), 376.2 (M-1); H NMR consistent

with structure.

20 Example 14

H O
N

\ / ccy

OMe
3-Methoxy-1-[5-(2,2,2-trichloro—acety1)—1H-pyrrol-3-yl]-

propan-l-one: To a solution of 2-trichloroacetyl pyrrole



amde (lll1-a-164): 4- (3 -Dinmethyl am no- 2-nmet hoxymnet hyl -

acryl oyl)-1H pyrrol e-2-carboxylic acid (2-hydroxy-1-(S) 20

phenyl - et hyl ) -am de (0.27 muol) was conbi ned with phenyl guanidine (73 np)
in N, N-di net hyl a#&x0a#8¢48% (2 nl) and the resulting suspension regsuseedred at
90C for 35 hours. WD 02/064586 PCT1US02/03791 'i-0 CT 2803 -102 The o7 L
reaction mxture was diluted wth ethyl acetahg, washed with saturatw“ M
NaHCO3 and brine, dried over MpSO4 and concefPrated in vacua. The crude
product was purifi ﬁd b bre HPLC (G | son: Colum = Conmbi HT SB-C189 5 5 M
51.2 mm x 100 mm  LuBntTL HEREEAECRY 18D IR Ot JIethE SR oF Y 1 . K54
as a yell ow solid 8)2wa®)addddVReThE b idhMehLordd2. 19, 6M 1); HPLC
Method B, Rt=5.16 minutes: 1H NVR consistent with structure. 10 Exanple 18
I11-a-165 4- (5- Hy GABKYRERHy| 22 pRehY | BT Ipymindium frichilyrige (1.0

pyrrol e- 2- car boxyl | ' - hy draxy>4- HPheY |5 fiday s i .
(111-a-165): To a Eg?ﬁﬁgﬁr{%’f r%llgﬁ-aé-?l%iﬁr(@llg g, 0,03 %}%%ﬁa??g&tmns'

di chl or oret hane® ( 2RfL8r T dolhanse tR8Grudgagniatdes BBs3chigBatogarBdnom ) .
After 15 mnutes t . i s,al t r opm t rature.
After 45 m nutes, E?ﬁleéfgégé:lt ﬁ@ﬁ%?qﬁg\rﬁéd%ﬁ%ﬁg&gﬁu?a e‘gggrghegol ution
of sodi um car bonat Eriede}trafdspkodngt ni XHUNMR wessistenedviftdr saructure.
addi ti onnal 30 minutes before extraction with ethyl acetate. The organic

| ayers were conbi ned and washed with briEg{gmt ti%n ried over sodium

sul fate. The crude m xture was purified by—p%#céjc 25 (silica, 7% MOH in
CH2C12) to afford Ill-a-165 as a beige solid (1z6ng). HPLC Method B,
Rr=4.54 mnutes; LC M5 WO 02/064586 PCTI UgD2/ g3% -103 ' LOOT 2003 (m z)
430.15 (Mm+l), 428.03 (M1) ; '"H NWR consi ste structure. Exanple 19

OH

Iz

o

1c OMe
4- (3-Methoxy-propionyl) -1H-pyrrole-2-carboxylic acid (2-
hydroxy-1-(S)-phenyl-ethyl) -amide: To a solution of 3-
methoxy-1-[5-(2,2,2-trichloro-acetyl) -1H-pyrrol-3-vyl1]-
propan-li-one (3.0 g, 10 mmol) in acetonitrile (50 mL),

15 cooled to 0°C, was added (S)- (+)-phenyl glycinol (1.2
equivalent, 1.65 g, 12 mmol) and the resulting mixture
stirred for 3 days at room temperature. The solvent was
removed under reduced pressure and the residue purified
by chromatography on silica gel (MeOH 5% in DCM) to

20 afford 5.3 g of the title compound as a white solid.
HPLC Method B, R.=4.2 minutes; LC/MS(m/z) 317.03 (M+1),
315.00 (M-1); 'H NMR consistent with structure.



~NH2 N' "N51Ill-a-161

4- (2- Am no- 5- met hoxynet hyl - pyri m di n-4-yl)-1E-pyrrol e-2- carboxylic acid
(2- hydroxy-| - phemyd e2xeklygd ) - am de (111-a- 161): The enam ne for :ﬁpggﬁbat
Exanple 16 (0.27 mmol) 10 was conbi ned with guani di neHC1 (51 nyg ARA K2CO
3 (100 mg) in N N-di methyl acetamide (4 mi). The heterogenous  m-R€07EI was
heated and stirred at 900 C for 35 h. The crade material was diluted with
ethyl acetate, washed w th saturatedd NaHCO3 and brine, dried (MJSO™) and
15 concentrated in vacuo. Purification byExsamefpleHRIsC (G |son: Colum =
Conbi HT SB-C189 5 M 21.2 mmx 100 nm eluent = 0. 1% FA MeCN H20 gr adi ent)
afforded Il1l-a-161 as a yellowsolid (2.0 ng). (mz) 368.12 (Ml),
366.15 (M1), RC (HPLC) = 3.77 mn, 1H NVRHcomsi t with 20 structure.
Exam|le 20 SH N N WD 02/ 064586 PCT/ TJS02/ 0% -J04 1CCT23

4-(2- Mercapto-5-nethyl -pyrimdin-4-yl)-1H ot@ar boxylic acid

(2- hydroxy-1-(S)-phenyl -ethyl)-am de: ©
4- ( 3- Di met hyl am no- 2- net hoxynet hyl -acryl o -1H pyrrol e- 2-carboxylic acid
(2- hydroxy-1-(S)-phenyl -ethyl)-am de Me . 6Nl , 6.0 g) was conbined with
thiourea (39.nmmol, 3.0 g) and potassi um cajdbonate (53 nmol, 7.3 g) in

et hanol (50 nlL) anQ_Epgbiég Itf|1 su pquion was heated, at 900 C for 24
hrs. The solvent was 7enpved R VARUD Bhd oXe EdoPEFBYCHE ok @l as
diluted with wat er2acakrlidvey1i@ aeokad(asydmnnvad (By -bhbiy bt é o1 )Thehigel:i d
was washed wt e%p&}rﬁc tate twice and the a&ueous sol ution was
acidified to pH 5-6 Wil SRFOPIRY No1 5HT PYSERE 8 - dasa rrerol iy asid (2-
filtration and thehpdreous -S@)ubhenyWas HyNon am@ ¥kl @85 e6rd A &8 Wit 28t hyl

acetate. The conbi ned org%Pic i
€xcess ©Of Bredereck’'s reagent in THF at room temperature

to 50°C for 3 days. The solvent was removed under
reduced pressure and the concentrate was used directly in

10 the next step. HPLC Method B, R.=5.0 minutes “broad
peak”.

Example 17

15 III-a-164
4- (5-Methoxymethyl-2-phenylamino-pyrimidin-4-y1)-1H-
pyrrole-2-carboxylic ‘acid (2-hydroxy-1-{S)-phenyl-ethyl)-
amide (III-a-164): 4-(3-Dimethylamino-2-methoxymethyl-
acryloyl)-1H-pyrrole-2-carboxylic acid (2-hydroxy-1-(S)-
20 phenyl-ethyl)-amide {(0.27 mmol) was combined with phenyl
guanidine (73 mg) in N,N—éimethylacetamide {2 mL) and the

resulting suspension was heated at 90°C for 25 hours.



15 phases were dried over sodiumsulfate. The sol vent was renoved under

vacuumto afford the title conpound as a brown solid (3.0 g, 48%yield).
HPLC Method B, Rt=3.7 mnutes, 1H NVR consistent with structure.
21 Sl -~CH3 NNE W0 024445s6Met hyl - 2- propyl sul fanyl - pyri m di n- 4- ylpcriudepasnaiol e-

2-carboxylic acid (2-hydroxy-I-(S)-phenyl-ethyl)-am de:

To a s

ol u

4-(2-mercapto-5-nethyl -pyrimdin-4-yl)-' 1H pyrrol e-2-carboxylic
(2- hydroxy-1-(S)-phenyl 25 ethyl)-amde (7.78d0l, 2.74 mmol) in aqueous
amonia (15% was _added at room tenperature n-propyliodide (11.6 mmol,
1.1 nL). The sol ut TBA ¥@aCEIN Migktavrer MAghelhut s IHOEA588 PCFLa1392103791

-105 ' 1CLT 202 rOQHlsIuSW{?{ W& LRE o ﬁgﬂg(%);e%%di%&kﬁ&

filtrati on and used direct f'or Tt he neXx

Srf&4 'cf‘&ére%\#n%tbh he

consit s

ent

structure. 5 Exanpked2@en@er@at@dSiNl vielcuN. The crude product was

Exanpl e

Yey

4-[5- Met hyl - 2- (propane:!l -sul fonyl) - pyri nLdi n- 4- - 1H rrole-2- boxylic
aci[d (2- hgdroxg/f)l- S }E)h%%;}?y: (ﬁrly‘?ﬁ fgxgh%éis%ey%‘#% 5B§Pm§6ﬁqﬁoﬁ€&(#}}g |
@%éc%ieegit)

m CPBA (70% w w4 £8.affewd I1X-@-0F4 TFReasptlhdwrsoldds (St Rrwgd- for an

mol , 3.05g) prepapad 1P AtmExanBbemal abeyg: Wasp dissgal

ethanol. To this solution, maintained at room tenperat

addi tional 4 hourspayyg gffP}”Q) tﬁqp%at(ﬁﬂ?) . The, spl venh ua

and the 15 residue dissolved in ethyl acetate, then was

sol ution of sodi unRirfdrisxindsutes)) . 'HTNMRocgani steph asic wae raicitegteover sodi um

veeni 24
ure, Was

e

nmes

I vacuo
WwWith a

sul fate and concentrated in vacuo to afford the title conmpound as'a white

solid
10 Example 18

HNJ::]
e

2

N
|

7 “NH

v

III-a-165

HO

4- (5-Hydroxymethyl-2-phenylamino-pyrimidin-4-yl)-1H-

pyrrole-2-carboxylic acid (2-hydroxy-1-(S)-phenyl-ethyl) -

15 amide (III-a-165): To a solution of III-a-164 (15 mg,

0.03 mmol) in dichloromethane (2 mlL), cooled to -78°C,

was added BBr; {135 pL, 0.13 mmel). After 15 minutes the

reaction was allowed to warm to room temperature.

After

45 minutes, the reaction was quenched with a saturated

20 solution of sodium carbonate and the resulting mixture

was stirred for an additicnnal 3¢ minutes before

extraction with ethyl acetate. The organic layers were

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
LC/MS

solid (1.6 mg). HPLC Method B, R.=4.54

minutes;




(1.79, 51%yield for 2 steps). HPLC Method B, RR=5.4 20 m nutes. 'H NMR
consistent with the structure. WO 02/ 064586 PCT1US02/ 03791 'Loci HC -106

4- (2- Et hyl am no- Sy¢gBidaydss pyri m di n-4-yl ) -1H-pyrrol e-2- carboyl f>€ cid

(2- hydroxy-1-(S)-phenyi -ethyl)-anmide: To a solution of T/U502/03791
4-[5-met hyl - 2- (propane-i-sul fonyl)-pyrimdin- 4-yl)-1H pyrrole-2- c%’gﬁ(yl i C
acid (2-hydroxy-I1-(S) 5 phenyl-ethyl)-amde {#&a-nol, 20 ng) in

was added ethylamne (0.5 mml, 150 L). The mxture was heated at 130C
for 24 hours to affor/i)t heotusl @4+;p)orrpmmcb3 LeSal MB( Mz JiMR68 085§ M HRC

Met hod B, Rt=4.2 m_nut | H NVR consistent with the structure. 10 Exanpl e

24 H3C ,N--CH3 HN Y HC éﬂ’-’?za 4 - [2- (N , N -Dnethyl -hydrazino) - 5
- et hyl - pyrlmdln 4 -yl] - 1H pyrrol e-2-carboxylic acid

(2- hydroxy-1-(S)-phenyl 15 ethyl)-amde (lIl1l-a-226): To a solution of 4-(3-

di met hyl am no- 2- met hoxynet hyl -acryl oyl ) - 1Bxpppi®lls 2- carboxylic acid

(2-hydroxy-|-(S) phenyl -ethyl)-am de (0. L@,mml 50 ng) in DVA (2 nl) was

added di net hyl - N, N am noguani di ne2HCL (0. yz mrol, 30 ng) and potassium 20
carbonate (0. 36 mml 50 ng). The reactign fﬁxture was stirred for 48 hrs
at 100C. The solvent was renoved by hi- neeneVac" and the residue
purified by preparative HPLC (G I son: Colummi={ Conbi HT SB-C189 5 )1. M
21.2 mmx 100 nm eluent = 0. 199FA MeCMfE20 grahinent) 25 fol | owed by
preparative TLC (silica, 5% MeOH in CH2C12) V\(S’OZY-G@4586 PCTI US02/ 03791
-107 ' .GC121 "doubl e elutions" afforded corrpx@g H-a-226 as a pale
yell ow soI id (153 ng). HPLC Method B, Rt=4.03 LOMS (mz) 381.1
(MHI), 379.1 (M1); 1H NMR consi stent Wi”iII-a-lszL

4-(Z—Amino—s-methoxymethyl-pyfimidin*4—yl)-IH-pyrrcle—z-
carboxylic acid (2-hydroxy-1-phenyl-ethyl)-amide (III-a-
161): The enamine formed above at Example 16 {0.27 mmol)

10 was combined with guanidine«HCl (51 mg), and K@Cd; {100
mg) in N,N-dimethylacetamide (4 mL). The heterogenocus
mixture was heated and stirred at $0° C for 35 h. The
crude material was diluted with ethyl acetate, washed
with saturatedd NaHCO; and brine, dried {MgsS0,) and

15 concentrated in vacuo. Purification by prep HPLC
{Gilson: Column = CombiHT SB-C189 5 puM, 21.2 mm x 100 mm,
eluent = 0.1%TFA MeCN/H,0 gradient) afforded III-a-161 as
a yellow solid (2.0 mg). LC/MS{m/z) 368.12 (M+1), 366.15

(M-1), R, (HPLC)} = 3.77 min, *H NMR consistent with
20 structure.

Example 20



structure. 5 Exanple NH H3C O NANH2 H Et hanol guani di ne: Et hanol am ne
hydrochl oride (200 ng, 2 mol) was added to a m xture of N, N -di-boc -N"
10 triflylguanidine (800 nmg, 2 mmol) and TEA (0.28 m., 2 mol) in

di chl or onet hane wo®2md4586 The mi xture was stirred overni ght theRdhlsbad
with Et OAc, washed with sodium bisulfate (2M, saturated sodium

bi carbonate, dried over NaSO4 and concentrated in vacua. The crudg(tb 100
residue was purified by flash colum chromatdg#aphy eluting with 20%
CH2Cl12/ hexane to afford a white solid (0.56 g, 929%9 . ) . 1H NWR (CDC13) S
4.18 (q, 2H), 1. 60%&?-MQMEtca—.i}i\e(tﬂ:ylsp&riﬂ"m:itm-i*!syﬂi)s-lBepygnahéda'-ne was

added 4M HC1/di ox oo T 1 Xt yr rred or 24 nd t hen
concentrated to af Qr?%é%uﬂ%ieﬁl%e ‘?ﬁ%& ﬁﬁx’\(l\%'SZ%’t) IflI' R/éy%{l/b €8 3.92
(q, 214), 1.27 (t,43kh- Dirﬁe(ﬂwﬁh)nlnbgénm&m@rﬁt&@laasgjloﬁﬁ)liﬁi ;ﬁyﬂr%ie\bﬂ
02/ 064586 PCTI US02/03791 08 T 27A~"]

4- (2- Et hanol ani no- %{WY]]p‘ﬁ arﬁléﬂ r‘IzZIhi/’Iiio’ﬁI—T-pr(r‘-’r)GPé‘e?chﬁFMMaI“é%l d

(2-hydroxy- |- (9 - phenys -@idwy/| )e.damgdewas! bdmirnkdhii tFO t81BL¥EYT B3 Pfnmo1 ,
4- (3-di met hyl am no 2 met hyl - acryloyl)-1Hpyrrol e-2-carboxylic acid

(2- hydr oxynet hyl 5319 (B) -HHbMALASERPN) Carbera €. (B3nApP) . afd3 KPXCEs: (55 nm,
0.4 mol) in DW e t %iﬁ I (0.2
nmol ). The resulti ﬁghés}}glp\é% gﬁﬁwgga El?:é(r)% ;yol?fgngﬁ érgfslgg‘?ﬁl ‘6%1 h%ﬁ'i:%%
reaction mxture was 599 €t EerRadts-he Thel selventovcenemaved in vacum.arfhe

10 d d HR I I
o erde oSl Cue, Bite DU AGPYIREEPAL A MBS B TubCh! 808h wiBLH TR che

10 solid was removed by filtration. The solid was washed
with ethyl acetate twice and the agueous solution was
acidified to pH 5-6 with HCl{(2N). The solid formed was
removed by filtration and the agqueous solution was then
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
CH,

5
A

z

o
oy
20 ’

4-(5-Methyl-2-propylsulfanyl-pyrimidin-4-yl)-1H-pyrrole-
2-carboxylic acid (2-hydroxy-1-(S)-phenyl-ethyl)-amide:
To a sclution of 4-(2-mercapto-S-methyl-pyrimidin-4-yi)- -
1H-pyrrole-2-carboxylic acid (2-hydroxy-1-(8)-phenyl-

25 ethyl) -amide (7.7 mmol, 2.74 mmol) in agueous ammonia
(15%) was added at room temperature n-propyliodide (11.6

mmol, 1.1 mL). The solution was stirred overnight at



0. 19%9FA MeCN H20 gradient) to afford conpound I11-a-195 as yellow oil (21
ng). HPLC (nmethod B) Rt = 4.08 min; MS (M1l) 382.1. 15 Exanple 27 NH

El ON-NANH2 O t ,«&ar bamat e guani di ne: Et hyl carbazate (208 2
nmmol ) was addedvagogMés%%uti on of NN -di-boc N11 20 triflyl gud’rﬁ"fglgh?éﬂ?'(%oo
nmg, 2 mmol) in dichloronethane (10 nlL). The m xture was stirred for
overnight then diluted wth Et OAc, washed whpB-sodi um bisul fat (280C7T ZE
saturated sodium bi carbonate, dried over anhydrous NaSO4 and concentrated
in vacuo. The crudeot®st&theeMasreur i rhed I c #ggﬁt aphy
eluting with 30% Et QAc/ hexane to affor_dr?’jté,L\l/\J,ﬁti%)eEI ss'?):'lgiiqél1 ? Hggaffé 0 t%%;

bi s-boc guani di ne WASCERRR ARGHCELS BkbRet Y5 frY) thEhoemtxsuer. Wa¥MBtirred
for 24 hours and thgRsconcantyatedtospffiard.. the title conpound. 1H NWR
(MeOD) : S 3.4.18 (d, 2H), 3.26 30 (s, 3€g, 1.28 (t, 3H). M5 (M+l) 134. WO
02/ 064586 PCT/ US02/ 03791 -109 Exanple 28 H3C--\ O04 NH HV Nl1~1 NV
CT 2 111-a-218 54-(2-Ethyl carbamate-.5- mettayiplepyeiem din-4-yl)-1H pyrrole 5
2-carboxylic acid (2-hydroxy-|-(s)-pheny@;glbymg-anide (I'1'1-a-218): To a

m xture of 4-(3-dinmethyl am no-2-net hyl -0#€ryl oyl ) - | H pyrrol e- 2- carboxylic
acid (2-hydroxynmethyl- 1- (S) -phenyl-effy,) amde (0.1 mmol) and K2CO38 (55
ng, 0.4 nmol) in DVF (1 nl) was added &t hyl .carbamate guani di ne 10

hydrogen chloride (0.2 mmol). The resul tlcﬂg @ hensi on
3

4- [5-Methyl-2- {propane-1-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 rcom 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
vacuc 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

HyC

HN>
N* "N

|
> Z “NH
CHy ‘=
NH

le;

)
(:> OH



was stirred for 6 hours at 90 C. The reaction m xture was filtered and the
filtrate was concentrated in vacuo. The crude residue was purified by
preparative HPLC (G | son: Colum = Conmbi HT SB-C189 5 .M 21.2 mm x 100 nmm

15 eluent = 0. 1%\bA:MEd H20 gradient) to afford conpound |11 per@dddoss: a
yellow oi |l (10 ng). HPLC (nethod B) R< 4.03; M5 (Mrl) 425.1. lH iﬁ} fon)
8.08 (s, 1H); 7.87 (s, 1H); 7.7 (s, 1H), 7.24-7.5 (m 5H); 5.15 (

4.2 (m 2H), 3.85 (m 2H); 2.5 (s, 3H). 20 B&mple 29 W have prepared
ot her conpounds of formula |Il1l-a by nmethods substantially simlar to those
described in the &bdeeEERAhphEne-5-28thyd -Phrodmidihudtyht SH-nyr29lechenes

I-XI'l. The charact I / 79

1 0CT 203 110 cousshalb il FELT [Py dhesg {0 AT SREaTE S e -
LC/ M8, HPLC, and 1Ho|1|MR;dataf Wm-ema:mmll Q&bb@pp&hb%ﬁiﬁﬁ@yls -wmndied
in Table 3 bel ow whe "Y' nates 1H NVR data js 5 availa and was
found to be consisfa ﬁ?m}{ﬂ‘hpgﬁﬁﬁ %%6ﬁnﬁcﬁénﬁ%rl%y%’a’?ye§pgﬁg'to t he
conpound nunbergs  Lighed. é@h%opiaﬁ'nljde Tah! Gnda Cbarﬂ%f e{ﬁwsoortl%m frek

Sel ect ed Conpounds™ Conpound M+IM 1HPLC Met hodRt I -a-

122352. 17- - 136432:—18&88 8Bhy batnire3 744 4. akéd2., 3B5000L) 1381%’@ n&é&&rBB&aé?Y

139458. 3456. 3B4. 72- 140493. 349%5384 45 141520 2518, 2B5, 98- 142436. 2- B4. 0-
144440  17- A10. 1Y heated at 130°C for 24 hours to afford the title

compound. LC/MS{m/z) 366.2 (M+1l); HPLC Method B, R.=4.2

minutes; H NMR consistent with the structure. —

10 Example 24

HaC,
N—CH;

NN

!
XN NH

CH, =

v

IIX-a-226
4-[2-(N' ,N’-Dimethyl-hydrazino) -5-methyl-pyrimidin-4-y1] -
1H-pyrrole-2-carboxylic acid (2-hydroxy-1-(8)-phenyl-

15 ethyl)-~amide (IXI-a-226): To a scolution of 4-(3-
dimethylamino-2-methoxymethyl-acryloyl}-1H-pyrrole-2-
carboxylic acid (2-hydroxy-1-(S)-phenyl-ethyl)-amide
{(0.15 mmol, SO mg) in DMA (2 mlL) was added dimethyl-N,N-
aminoguanidines2HCl (0.17 mmel, 30 mg} and potassium

20 carbonate (0.36 mmol, 50 mg). The reaction wmixture was
stirred for 48 hrs at.100°C. The solvent was removed by
hi-vacuum "“GeneVac” and the residue purified by
preparative HPLC (Gilson: Column = CombiHT SB-C18% 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;Clz}



145446. 2444, 1B5. 45- 146482, 2- B5. 69- 147464. 2-B5. 87- 148500. 1B6. 12-

149482, 2480. 4B6. 11 150428. 2426. 2B5. 13- 153380. 2378. 2B4. 63Y 154420

418.1B4. 74Y .1 155A5R.2456. 1B4. 76Y 156441. 13- B5. 14- 157498, 2- N
159392. 2390. 1B4. 75Y %é%%ga 2376. 2B4. 29Y 163380. 2378. 0B4. 65Y 18 ﬁﬁ%%@3ﬁé 8-
WO 02/ 064586 - 111 PCT/ US02/ 03791 1- CCT 2000 Compound No M+1M 1HPLC { 1
Met hodRL(ni n) 1H NMR 111-a- 181396. 22- B3.9 1823p2. 18- $4. 1- 183352, Tk
188367. 2- B2. 86Y 190453, 1B5. 86Y 191384, 1- B4. 46Y 192384, 1- B4. 41Y

214428. 1- B4. 9- 2154%publB4 et 23022 rkRA43Y c3hpddRd 11 Ph- #1426 as a pale
219429. 3- B3. 64Y 22140Q5. 19- B4, 5- 227482 4-B5. 5-
yellow solid (1.3 mg). HPLC Method B, Rc=4.03 min.; LC/MS
(m/z) 381.1 (M+1), 379.1 (M-1); 'H NMR consistent with

structure.

Example 25
NH

HaCO~N""NH,
H

Ethanolguanidine: Ethanclamine 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 1residue was purified by flash column chromatography
eluting with 20% CH,Cl./hexane to afford a white scolid
(0.56 g, 92%). ). M NMR (CDCl:): & 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

HN N\

25 IlI-a- 195



229419. 03-B4. 29Y 230510. 4-B5. 19- 231432. 3-B5. 23Y BI OLOG CAL TESTI NG The
activity of the present conpounds as protein kinase inhibitors nay be
assayed in vitro, in 5 vivo or inacell line. In vitro assays include
assays that detwont/essenhi bition of either the phosphoryl ati arcriesetoaet y
or ATPase activity of the activated protein Kkinase. Alternate in vitro
assays quantitate the ability of the inhibitor to bind to the prbtgl &l

ki nase. 10 I nhibitor binding nmay be measured!B§-radiol abel ling the
inhibitor prior to binding, isolating the inhibitor/protein kinase conplex
and determ ni ng t he~ (Infothindrmiag-5rapehy boewimidinednail) véHypYrngl &3 or

bi ndi ng may be det ) ; ni.pg ef 11140l X LRen re new
inhibitors are incﬁ%g%e ﬁ?%ﬁkgﬁé(QpPg?gﬁﬁPE%ng?eqﬁ%%wg ?ghkggm%mw@g
radi ol i gands. The B¥&id-sIAKD:0Z0084B88t P/ 0502 (B3 Aheth@Cim2ne-2 1detinflt he

conditions used fo r f ar.m t hes sa are . set .forth. in Exanpl.es, 30
Chrough 37, - Bxanpl e R gt BT 20 P ARl o Rride RoP¥dnciRiRe Y b
the inhibitionstf 1ERK2pherylspeealldpheidaetsic eal) adderzyoe (3ssaw, (Fox

et al (1998) Protein Sci 7, 2249). In this_assay, a_fixed,  concentration
of activated ERK2 T }an‘&Eg‘ﬁﬁcﬁﬁét%ﬂsliﬁaﬁin? CoF AR AL RAL PEETIRD of

the conpound in DMEQdAde (an #Aol D. fhe 3G ihgl sMsHERESoRUKAEr . pH
7.5, containing 10 nM Mgd 2, 2.5 M phosphoenol pyruvate, 200 uM NADH, 150
pg/ mL pyruvat e ki ndsesres) fgy/ §Lhpuseate 98By dr Shenasact bonl OO urEVivaskt i de

pepti e The eacty O dadiing Okl BLER- AN B aD o6 03 AT e
eval uat ed fr om0t hecrudee restiduaswast pact f ed dfy pivepialratdvecBRLEN{ Gl @M.
Column = CombiHT SB-C189 5 UM 21.2 mm X 100 mm, eluent =
0.1%TFA MeCN/H20 gradient) to afford compound I1I-a-195
as yellow oil (21 mg). HPLC (method B) R, = 4.08 min; MS
{M+1) 382.1,
15 '

Example 27
NH

N‘N’H\NHg
T

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 EtQOAc, washed with scdium bisulfat {(2M), saturated

 sodium bicarbonate, dried over anhydrous NaSQ, and
concentrated in vacue. The crude residue was purified by

25 flash column chromatography eluting with 30% EtOAc/hexane
to afford a white sclid (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.



Table 4 shows the results of the activity of 20 sel ected conpounds of this
invention in the ERK2 inhibition assay. The conpound nunbers correspond to
the conmpound nuwbermsedsss Tabl e 1. Conpounds havi ng an acti vi tpeTARed@hat ed
as "A" provided a percent inhibition |ess than or equal to 33% conpounds
havi ng an activity 25 designated as "B" provided a percent inhibition of

bet ween 24% and 66% and conmpounds having anl88tivity designated abCfE%N
provi ded a provided a percent inhibition of between 67% and 100%
Conpounds having an activity designated Bgmgye @8ovi ded a Ki of |ess than
0.1 30 m cronol ar; conpounds havi ng anﬁaqiiwﬁty designated as "E" provided
a Ki of between 0.1 and 1.0 mcronolar; a d{V\D 02/ 064586 -113 conpounds
having an activity designated as K, of greamer than 1.0 m cronol ar.

PCTI 11S02103791 rhFn '1_C CT 2 3 providedHy Table 4. ERK2 Inhibitory

Activity of Selected Conmpounds No. ActiVvig . ActivityNo. Activity
II1-a-111-a-111-a- 2g3A4A 5A6AA 8A9AL10A i B13A 14B15A16A 17A18A19A
20A21B22A 23C24A25A 26A27A28A 29C30A31A 320[_:?3 \3-
3
NH
o
v
III-a-218

4- (2-Ethyl carbamate-5-methyl-pyrimidin-4-yl)-1H-pyrrole-
5 2-carboxylic acid (2-hydroxy-1-(s)-phenyl-ethyl)-amide
(ITIT-a-218): To a mixture of 4-(3-dimethylamino-2-methyl-
acryloyl) -1E-pyrrole-2-carboxylic 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, SH); 5.15 (t, 1H), 4.2 {m,
2H), 3.85 (m, 2H}); 2.5 {s, 3H).
20
Example 28
We have prepared other compounds of formula
IIX-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



35$36B37C 39C40CA1A 42CA3A44C 45B46A4TC 48$49A50A 51A52A53A 54A55A56A
57A58A59A 60A61A62C 63A64A65A 66A67AGBA 69ATOAT1A 72$100A101A 102A103F104A
145E107F111D WO 02/ 064586 ' LOCI 2G O3 No. ActivityNo. ActivityNo. Activity
111-a-111-a-111- w0 @h2Bad 4F117D 120E121A122C 123A124C125A 131AERH53R3791
134D135C139D 140D141D142D 144E145D147D 148D149D150D 151D152D153D -
154D155D157D 158D159D160E 161E162D163D 166E168F169E 170F171F172F  “LCLT I

173E174D175D -110-

compounds is summarized in Table 3 below and includes
LC/MS, HPLC, and 'H NMR data.
Where applicable, *H NMR data is summarized in
Table 3 below wherein "Y" designates H NMR data is
5 available and was found to be consistant with structure.
Compound numbers correspond to the compound numbers

listed in Table 1.

Table 3. Characterization Data for Selected Compounds _

Compound No
M+1 | M-1 | HPLC Method | R, (min} | 'H NMR
II-a-
122 352.17 -
136 4322 4298 B 5.53 -
137 4443 4423 B 5.00
138 430.2 428.3 B 4.47 Y
139 458.3 456.3 B 4.72
140 4933 491.3 B 445 -
141 520.2 518.2 B 5.98
142 436.2 B 4.0
144 440.17 - A 10.1 Y
145 446.2 4441 B 5.45 -
146 482.2 - B 5.69 -
147 464.2 B 5.87
148 500.1 - B 6.12
149 4822 480.4 B 6.11
150 428.2 426.2 B 5.13
153 380.2 .378.2 B 4.63 Y
154 420.1 418.1 B 4.74 Y
155 458.2 456.1 B 4,76 Y
156 441.13 B 514
157 498.2 B 6.00
159 392.2 390.1 B 475 Y
162 378.2 376.2 B 4,29 Y
163 3180.2 378.0 B 4,65 Y
180 33815 B 38




I
176D177D178D 179D180F184E 188E189D190E 191D192F. 193D 194D195D196D
197F198D199D 200D201D202D 203D204D205D 206D207D208D 209D210D211D
212D213D214D 215D2b6eDRdiFde 218F219D220D 221D222D223D 224D225D228RPr/wse2/03791
227D229E230D WO 02/ 064586 -115 PCT/ USQ2/ 03791 1. GCT 233 No. ActivityNo.
ActivityNo. Activity Ill-a-1ll-a-11l1-a- 231D232D233D 234D235D236D  4-LCT 2007
237D238D-- Examle 31 ERK2 INHI BITION. Cell Ptdbliferation Assay 5 Conpounds

may be assayed for the_inhibition of ERK2 by a cell proliferation assay.
In this assay, a cofflostpwundtioal i s plepared by addi ng 10% f etal| bovi ne
serum and penicillinfstreptonycinMid (tNdn |t PREWethed 0| Rediinim |( MR
Bi osci ences). Col on fanc ﬁ:‘bel | s| (HT-R9 celll 10 line) are added |to each of
84 wells of a 96 wel| plai® al Jassseefl Ng Yensityg Or 10, OUG el s/ wel 17150
gL. The cells are a Io'v"v'c"\rgztc a{t?g;iﬁ; o—t-he—pl at-%—by—-l-nul.baﬁmg_ai_glc__

183 352.17 - - R R

188 367.2 - B 2.86 Y

190 453.1 - B 5.86 Y

191 384.1 B 4.46 Y

192 384.1 B 4.4] Y

214 428 1 - B 4.9
o 215 415.1 B 43 Y

216 422.1 B 4.43 Y

217 4221 - B 4.44

219 4293 - B 3.64 Y

221 405.19 B 45 -

227 4824 B 5.5 -

229 419.03 . B 4.29 Y

230 5104 R B 5.19 -

231 4323 B 523 Y

BIOLOGICAL TESTING

The activity of the present compounds as
protein kinase inhibitors may be assayed in vitro, in
5 wvivo or in a cell line. In vitro assays include assays
that determine inhibition of either the phosphorylatiocon
activity or ATPase activity of the activated protein
kinase. Alternate in vitro assays qQuantitate the ability
of the inhibitor to bind to the protein kinase.

10 Inhibitor binding may be measured by radiolabelling the
inhibitor prior to binding, isoclating the
inhibitor/protein kinase complex and determining the
amount of radiolabel bound. Alternatively, inhibitor
binding may be determined by running a competition

15 experiment where new inhibitors are incubated with the

protein kinase bound to known radiocligands. The details



for 2 hours. A solution of test conpound is prepared in conplete nedia by
serial dilution to obtain the followi ng 15 concentrations: 20 JIM 6.7 }1M
2.2 .LM 0.74 g M 0.25 M and 0.08 JIM The test conpound solution (50 L)
is added to eachO@tnsad6cel | -containing wells. To the 12 renuihiiTA02/63791
cell-containing wells, only conplete nedia (200 L) is added to for Mact 0o
control group in order to neasure nmaxi mal 20_proliferation. To the o
remai ning 12 enpty wells, conplete nedia i 51ddded to forma vehicle

control group in order. to neasure background. The plates are incubated at
37C for 3 days. A°ktbBk %‘H?Clhqlﬁﬁsoflssﬂ?%rﬁ%ﬁmlfgnﬁhﬁﬁﬁ,as?@ﬁ?%and

Nucl ear, Boston, Mtigofin UreGxk@p?8sUsh/ Mlrfyyd B-RPM nedium then 20 . L

of this solution is added to each well. The plates are further incubated
at 37C for 8 WD 02/064586 PCT/US02/03791 11LO0-Cl J'J -116 hours then
harvest ed and anal yzed for 3Hthym di ne S e 4y ng a liquid
scintillation counter. Conpounds |11 -a-1%®6; t=a=139, and Ill-a-136 were

each shown to Have an |1 C50 of | ess tERK INHIEBIIVIONS ABSAKDl e 32 ERK1
| NHI BI TI ON ASSAY Conpounds re assayed for_the inhibition-pf, . ERK] a
spectrophotonetric coupl ed-\gﬁjzm e gs"éflr? I%%(saﬁed Yalt fléﬁgfbﬁ%?%io%y&i
7, 2249). In this BREAVhy aa fdpeed rephoesme @t i ©nccafplact-evatad ERdy (Fhn Mt
was incubated wth, varjous concentrations_of the conpound in DVMSQ (2.0 %
A I e L - e S ¥ EURARR kT RIS W e TN
2.5 nmM phosphoenol gyfiteed €3t 1200 oESa g NE¥E EXKZD /10l npy r Wt endaeesey 10 .
pg/ nmL | actate deh%grogena,se, and 150 pM erktide peptide. ghe reacti on _ was
initiated by tte a ??iﬁfﬁuslﬁﬁnfim%@?% QfL)=ReriremPPURg HF RRQ s of

absorbance at 340 oM pas yRRLOr €. 3d¥e i oWasueuabpatsd fLOMihe wate data
as a function of 20 inhibitor concentration. Exanples of conpounds that
were found to containing 10 mM MgCl,, 2.5 mM phosphoenolpyruvate, 200

HUM NADH, 150 pg/mL pyruvate kinase, 50 pug/mL lactate
dehydrogenase, and 200 puM erktide peptide. The reaction
15 was initiated by the addition of 65 uM ATP. The rate of
decrease of absorbance at 340 nM was monitored. The ICsq
was evaluated from the rate data as a function of
inhibitor concentration.
Table 4 shows the results of the activity of
20 selected compounds of this invention in the ERK2
inhibition assay. The compound numbers correspond to the
compound numbers in Table 1. Compounds having an
activity designated as “A” provided a percent inhibition
less than or equal to 33%; compounds having an activity
25 designated as "B” provided a percent inhibition of
between 24% and 66%; and compounds having an activity
designated as “C” provided a provided a percent
inhibition of between 67% and 100%. Compounds having an
activity designated as "D" provided a K; of less than 0.1
30 micromolazr; compounds having an activity designated as

"E" provided a K; of between 0.1 and 1.0 micromolar; and




inhibit ERKL with an activity of less than 0.1 p.iMinclude 111-a-202,
I11-a-204, and Il1-a-.205. 25 Exanple 33 GSK-3 | NH Bl TI ON ASSAY Conpounds
were screened fomng isissgbility to inhibit GSK-303 (AA 1-420) P@ﬁﬁ;% }057)51
using a standard coupled enzyne system (Fox et al. (1998) Protein Sci. 7
30 2249) . Reactions were carried out in a solution containing 100 mv
HEPES (pH 7.5), 10 M MgCl 2, 25 nM NaCl, 3001pM NADH, 1 nM DTT an@. 0 15340
DVSO. Final substrate WO 02/ 064586 PCTIUS02/03791 -117 1. C UT 2U
concentrations in tdmnssds WevéngdOapMAGR (S geaigthesd cad 9 F "Shrbotiised M)
and 300 pM peptide . (HSSP PO3H2) EDEEE, _Anerican Peptide, Sunnyval e, CA).
Reactions were car rlli‘el-@ogg%ﬁeﬁot rhﬁdE%Z&lﬁﬁPﬂ’%%ﬁB. 5 Final concentrations
of the components of the coupled enzyne systemwere 2.5 mM

phosphoenol pyruvate, 300 i M NADH, 30 pg/m pyruvate kinase and 10 pg/ m

lactate dehydrogenagf.e An agRay @ﬁl@ﬁiﬁ%ﬁg @[ct&qlik'%i ap éf@ﬁed)c_re%p@'bﬁgouﬂ@s
containing all of the reagents TTsted above Wi - nd

t he test conpound [Of %nte est. T1ne sayr stock bufff soruttom—(17p ul)
was incubated in d 98" we Bephiaiey W ‘5 phceivibg [t ESU conpeyYRdepf
interest at final _&biéenkrations $g3hmnlg 0. 002 pM¥E-30 pM at 30 A5 C for
10 mn. Typically, a 22 point gitratian S g@ondugted by| preparing| seri al
dilutions (from 1( > HH—DVEE—9f—the—test—eoenpounds in
daughter plates. The reachi on®was ilni i atied by the| additlion df 20 ul of
ATP (final concentiratgon 20 }iaM. 20 Rates of preacti opo wefr e ol ai ned using
a Mol ecul ar Devi cqgs §peu ramax—pt +—CStmyvate—EA—over—30 mn at
30C. The K. val ued were deterdined|fr¥mthe r& e data’hs | a fdhction of
i nhi bitor concentratiian. [Tabl @ 5 slhowss the regul tsjofi1d he actiyity jof 25
sel ect ed conpoundgof _ttms—nventiomn—the—6SK3

17 A 18 Fy 19 A

20 A 21 B 22 A

23 C 24 A 25 A

26 A 27 A 28 2

29 C 30 I\ 31 ;Y

32 A 33 A 34 B

35 B 36 B 37 c

39 C a0 C 41 A

42 C a3 A 14 c

45 B 46 A 47 C

48 B 49 B 50 A

51 A 52 A 53 A

5a A 55 A -1 A

57 A 58 A 59 B

60 A 61 A &2 C

63 A 64 A €5 A

66 A 67 A 68 A

69 A 70 A 71 a

72 B 100 A 101 A

102 A 1a3 F 104 A

105 E 107 F 111 D




i nhi bition assay. The conpound nunbers correspond to the conpound nunbers
in Table 1. Conpounds having an activity designated as "A" provided a K

of less than 0.1 mcronolar; conpounds having an activity designated as 30
"B" provided a Kwoof2obssseen 0.1 and 1.0 micronolar; and conpRSEIZHEYT ng
an activity designated as "C' provided a Ki of greater than 1.0

m cronol ar. WD 02/ 064556 -118 PCTI US02/ 0379] CCI L J Table 5. GSK3 ((T 12003

I nhi bitory Activity of Sel ected Conpounds NO 2 Actlwtyt ea
Activityl 2l Noa.-Activity llla -1 = 116A117A134C 136A137A138A

139A140A141A 142A1 44@45A 4 Bl47AL4M-149 150$151A MeA1B
155g156$157A 158A1594162A ¥ E ATtE %A\Iifial_?»l?gé%géﬁty
181C184C187C 188CI89Ci90yg 1913T938‘ CIoox C20182
203B205B206A 2073208E§%9A 210821182 3B214B215A é¥2A2 1A222%
120 E 121 A 122 c
123 A 124 C 125 A
131 A 132 F 133 F
134 D 135 c 139 D
140 D 141 D 142 D
144 E 145 D 147 D
148 D 149 D 150 'D N
151 D 152 D 153 D
154 D 155 D 157 D
158 D 159 D 160 E
161 E 162 D 163 D
166 E 168 F 169 E
170 F 171 F 172 F
173 E 174 D 175 D
176 D 177 D 178 D
179 D 180 F 184 E
188 E 189 D 190 E
191 D 192 B 193 D
194 D 195 D 196 D
197 F 198 D 199 D
200 D 201 D 202 D
203 n 204 D 205 D
206 D 207 D 208 D
209 D 210 D 211 D
212 D 213 D 214 D
215 D 216 D 217 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




I

223A224A225A 227C228A230% 231A232g233C WO 02/ 064586 PCT/ US02/ 03791 -119

t CCT M Exanple 34 AURCRA-2 | NHI Bl TI ON ASSAY Conpounds were screened in the
fol | owi ng nmannerWofafe#5$iei r ability to inhibit Aurora-2 using peraisadadaid 5
coupl ed enzyne assay (Fox et al (1998) Protein Sci 7, 2249). To an assay
stock buffer solution Containing 0.1MHEPES 7.5, 10 mM MgCl12, 1 n1yLE)§Trra§5
mM NaCl, 2.5 nM phosphoenol pyruvate, 300 nvRN2DH, 30 ng/m pyruvat &Y IZ) v

ki nase, 10 ng/nl |lactate. dehydrogenase, 40 nM ATP Hand 800 UM pepti de
(LRRASLG, Anerican Réptid Sunnyvpl 8o.CA)_.  was addesloa DVSO sol utijon of a
conpound of the pfesmni- ie}}ﬁ/te’hvt"i%’n tor-a- f|i M ESHceptrat i|oACBIVEY M The
resulting mxture lill(.ubdtcd at 30— C+For—16—+mp—Fhet5—+reacti9n was
initiated by the addition of 0 11 62 AurorB-2 stoék®sqglutidn to give a
final concentration mfa 70 nMin thezassay. The rafes;of [reacyion were

obt ai ned by noni toring—gbsorbarcerat—349—-Rmover—a—b-m-nute-read Jtine at
30 C using a BioRad titramarkPpl atle Pdder 20P(Herjcul es, |CA). -The Ki val ues
were determned fromthe rate data as a function of Tnhibrtor
concentration. Exanples of conpounds that were found to inhibit Aurora-2

include Ill-a-116, Il1l-a-117, 11l1-a-136, I11-a-138, 11l1- a-139, Il1-a-140,
and Il1-a-141. 25 Exanple 35 CDK-2 | NHI Blgﬂi@ﬁléSSAY Conmpounds were screened

inthe followng manner for their ability To Tnhibit CDK-2 using a
standard 30 coupl ed enzy LIGN: ofelh Ryplifiegpsignahesgy  2249) To

an.assay stock souffer sol uticompeansai tﬂéﬁ%e assayed for the inhibition of

ERK2 by a cell proliferation assay. In this assay, a
complete media is prepared by adding 10% fetal bovine
serum and penicillin/streptomycin solution to RPMI 1640
medium (JRH Biosciences). Colon cancer cells (HT-29 cell
10 line) are added to each of 84 wells of a 96 well plate at
a seeding density of 10,000 cells/well/150 pL. The cells
are allowed to attach to the plate by incubating at 37°C
for 2 hours. A solution of test compound is prepared in
complete media by serial dilution to obtain the following
15 ~concentrations: 20 UM, 6.7 uM, 2.2 UM, 0.74 UM, 0.25 UM,
and 0.08 uM. The test compound solution (50 uL) is added
to each of 72 cell-containing wells. To the 12 remaining
cell-containing wells, only complete media (200 pL) is
added to form a coﬁtrol group in order to measure maximal
20 proliferation. To the remaining 12 empty wells, complete
media is added to form a vehicle control group in order
to measure background. The plates are incubated at 37°C
for 3 days. A stock solution of ’H-thymidine (1 mCi/mL,
New England Nuclear, Boston, MA) is diluted to 20 ucCi/mL

25 1n RPMI medium then 20 uL of this soluticn is added to

each well. The plates are further incubated at 37°C for 8




O 1M HEPES 7.5, 10 MM Mmd 2, 1 nM DIT, 25 mM Nad, 2.5 mM WD 02/ 064586

PCT/ US02/ 03791 -120 '1..CCT 200 phosphoenol pyruvate, 300 nM NADH, 30 ng/ni
pyruvate kinase, 10 ng/m | actate dehydrogenase, 100 mM ATP, and 100 }i M
pepti de ( MAHHHRSFRKRGKIK, Anerican Peptide, Sunnyvale, CA) wRSTASHAITA
DMVSO sol ution of a conpound of 5 the present invention to a final e
concentration of 30 jM The resulting m xture was incubated at 30 @Of%r“’qlo
mn. The reaction was initiated by the addit3%n of 10 uL of CDK-2/ Cyclin A
stock -solution to give a final concentration of 25 nMin the assaxh The

rates of 10 react i hRetEeBLParHEBE e FRfiATGLVR§abesr Bhndy™d1380URMNS

over a 5-mnute re_psqnﬁi 13438 Scust i & BioRadnebht ramark plate reader
(Hercules, CA) . The Ki values were deternmned fromthe rate data as a

function of inhibitor concéarparndh.lIteafldlé. okilAgacdiPounad IWer-&-3A6wn to
have Ki values than 0.1 or -2 11l1-a-116,_ .11 -a-142, 111-_a-149,
Tt 11 o 355 et b e bR R A S 1o L SEaTE R O viiine

between 0.1 Magnd 1 j,tMfor CDK-2: Ill-a-146, |1l 20 a-148, 111-a-150,
l1l-a--155, Il1-a-162, and Ill-a-174. The foll owing conpounds were shown
to have Ki val ues between 1.0 and 20.0 gF*@BRLEDRZ22: |||-a-117, I11- a- 156,
and Il1-a-159. 25 Exanple 36 LCK | NgkBh THaN A5G Hgagonpounds wer e

eval uated as inhibitors of human LckK Kinase using either a . .
radi oactivity-based assay GPMBPWRES IPHGt GREErEe A9%5ayhe 3ppERi NI Bt i on

Assay A. Radi oact iphighy 1ybas8fe A5Gy Jtn QRO RIS 1 VBL En 29RaYELL AS (Fox et .
inhibitors of full length bovine thynus Lck kinase (from Upstate WO

02/ 0645136 PCYPUS®Ed/ 03#98) Protein Sci 7, 2249). In this assay, a fixed
concentration of activated ERK1 (20 nM) was incubated

with various concentrations of the compound in DMSC (2.0

%) for 10 min. at 30°C in 0.1 M HEPES buffer, pH 7.6,
containing 10 mM MgCl,, 2.5 mM phosphoenolpyruvate, 200

15 uM NADH, 30 pg/mL pyruvate kinase, 10 pg/mL lactate
dehydrogenase, and 150 pM erktide peptide. The reaction
was initiated by the addition of 140 uM ATP (20 plL). The
rate of decrease of absorbance at 340 nM was monitored.
The ¥; was evaluated from the rate data as a function of

20 inhibitor concentration.

Examples of compounds that were found to
inhibit ERK1 with an activity of less than 0.1 pM include
II1-a-202, III-a-204, and II1-a-205.

25 Example 33
GSK-3 INHiBITION ASSRY

Compounds were screened for their ability to
inhibit GSK-3B (2A 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 EEPES (pH 7.5), 10 mM MgCl,, 25 mM NaCl,
300 pM NADH, 1 mM DTT and 1.5% DMSO. Final substrate



-121- 10CT 2i O Biotechnol ogy, cat. no. 14-106) expressed and purified
frombaculo viral cells. Lck kinase activity was nonitored by follow ng

t he incorporati onootosd®® from ATP into the tyrosine of a randgrmgedsrol

G u-Tyr polynmer 5 substrate of conposition,. GQu:Tyr = 4:1 (Sigm, cat. no.
P-0275). The following were the final concentrations of the assayq(CT IJ2
conponents: 0.025 M HEPES, pH 7.6, 10 nM MyCi27- 2 nM DTT, 0.25 ng/nl BSA,
10 pM ATP (1-2 pG 33P-ATP per reaction), 5 ng/m poly Qu-Tyr, and 1-2
units of 10 reconbfpRERNINATPISr dnkEhasessan weney F0caM ATBaySigmd t he

reacti on conponent 1 e ..oNn T re-m.xed and ali quoted
into assay plate \/\gﬁ\dnsigﬁfn{l t)sﬁ:;(%r%grlgi' s%gf véghci’:i:)iérlltﬁzr O‘B)e thgdded to the
wells to give a fi{ASPHENS@GBNEIREEL Rorrotal. Béptide, ssayvplat eCALS was
incubated at 30 C for 10 nmin before initiating the reaction with 33P-ATP.
After 20 min of reRRRFoIPRS HETe EAETLBRASWerd qifenEndBdvs MM SFK5PPof 10%

trichloroaceti G ackni il (Mnonbakibne P M NadRhenthie oraugaCchGdhAD! €5
were then transferred to a 96-well 20 filter plate (Whatman, UNI -Filter

GF/ F d ass Fi ber €R¥Yes sYsdemeerg7gos 3 mhosmeanodgysnvate 3G W) ate
vacuum mani fol d. H r : i i 9
WADET ﬁﬁéﬁ%@ﬁ@é@%d%& ﬁllau![dhnﬁ% W/%goﬁ%/eo%%

cont ai ni ng 20 MV Na3P(4 “an tines wt anol :
scintillation fluidempdradenasedded to 25 each well. The plates were seal ed

and the anmount of radi oact ip‘\ﬁi I%t,sg?sg%gﬁeﬂl 'etlh Stotigt&ioht 6LS %ﬁeﬁpﬁ%?“ fied

on_a TopCount scintillation coun e radioactivit i ncor was
plotted as a flinctéomaininge aldhpli tbe reoywers ldtsited. abheedateh wdee fitted

to a conpetitive 30 inhibitign,kineti.cs nodel t he -Ki e
conpound. WD 02/ oes%é%%tklﬂéﬁ 8%05%83%? Ppé &eétrc%ﬁ&g’hngilgﬁ k‘&égﬂ[en%rbi £18n
Assay B: SpectrophatonetsticckAdsdfer Thel DR mpriadsced } f wem AlBubatdddrhaman
recombi nant Lok ki pase:catglyzed, phospnpryl ahion ot RehyGhi-dy i AuRLEat e
was quanitified using a cc?uﬁl ed enzyma“1

at final concentrations spanning 0.002 pM to 30 pM 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 pl of ATP (final concentration 20 uM}.

20 Rates of reaction were obtained using & Molecular Devices
Spectramax plate reader {Sunnyvale, CA) over 10 min at
30°C. The X; 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 Tabkle 1. Compounds having an
activity designated as "A" provided a K; of less than 0.1
micromelar; compounds having an activity designated as

30 "B" provided a K; of between 0.1 and 1.0 micromeolar; and
compounds having an activity designated as "C" provided a

K; of greater than 1.0 micromolar.



5 assay (Fox et al (1998)' Protein Sci 7, 2249). In this assay one

nol ecul e of NADH is oxidised to NAD for every nolecule of ADP produced in
t he ki nase reaction. The disappearance of NADH can be conveniently

foll oned at 340 wmoznockfB6The fol |l owi ng were the final concentr aigrasszefoi he
assay conponents: 0.025 MHEPES, pH 7.6, 10 MM wmd 2, 2 MMDIT, 5 ng/m
poly G u-Tyr, and 50 nM of reconbi nant human Lck kinase. Final (T il
concentrations of the conponents of the coupléd enzyme systemwere 2.5 nM
15 phosphoenol pyruvate, 200 uM NADH, 30 pg/m pyruvate kinase and 10 .g/m
| act at e dehydrogenase. In a typical assay, all the reaction conponents
with the exception of ATP were pre-m xed and aliquoted into assay plate
wel I's. I nhibitors @&b&®|ved GIK3DVBHiIROt wey e aditetk t @oft I$eleekks Comppweda
final DMSO concentration of 2.5% The assay plate was incubated at 30 C

for 10 mn before|inid.i afi ngtt.t he reagtion with 150f wM ATP. The absorbance
change at 340 nm Wi jf,ti reActiya tyy at:EnP-f thebinvedon | q, wasAAbRYiEr gd on a
nol ecul ar 25 devi fes—plate—+eader—FHie—dataof ratp-as—afunction df the
i nhi bi tor concent}ati*n was fAtted t & Tonpetidive |iAR#bilti onXinetfi cs
nodel to get the Ki figr §he cpnpound,s;The Tol Jow ng geppqunds jwere|shown to
have K. val ues tpan-tgMtfor Lok J}+l-ad || -8-171_ 1 1l-3- 30172,
I11-a-173, |11-a-1821%3and |11”Aa-203. 148D ()2/ 064586 PCFA} 1502/ 03791 -[123 1-C
CT 2033 The fol | o ngacoipounds welr e; shiown t o,have] Ki, . val ues ;,petwgen 1.0
and 20.0 Mfor Lck - a=—205. IJ?_9_7 6, —and |1l-a-204. 5
Exanpl e 37 AKT3 I NHBFTI ON ASBAY ConpBundls weke scfeéftd |for their {ability
to inhibit AKT3 usi;jg alstangdard [coyyy ed enzyme apsay; ( FOX at ar .,
Protein Sci., (19@8} F+—2248) . Asslays welte 10 carrjed outl in . a mxtjure of
100 mM HEPES 7.5, | 10:5/M A 153 A 154 A

155 B 156 - B 157 A

158 A 1558 A 162 h

le6 C i72 C 173 C

174 A 175 B 176 A

177 B 178 B 179 A

181 C 184 C 187 C

188 c 189 C 190 B

191 B 193 B 194 A

196 ' 198 C 199 A

200 C 201 B . 202 C

203 B 205 B 206 -y

207 B 208 A 208 A

210 C 211 B 212 A

213 B 214 B 215 A

216 A 217 2 222 B

223 A 224 A 228 A

227 C 228 A 230 B

231 2 232 B 233 C




MyCl2, 25 mM NaCl , 1 mMDIT and 1.5% DMSO. Final substrate concentrations
in the assay were 170 pM ATP (Signma Chem cals) and 200 pM pepti de
(RPRAATF ATer i cgip o2/88REI de, Sunnyvale, CA). Assays were car r‘ilg(;j”%%“ﬁgl 30
15 ' C and 45 nM AKT3. Final concentrations of the conponents 0

coupl ed enzyne systemwere 2.5 nM phosphoenol pyruvate, 300 pM NADH4 807 200
pg/ M. pyruvate kinase and 10 pg/ni |actate-debydrogenase. An assay stock
buffer solution was prepared 20 containing all of the reagents |isted
above, with the exception of AKT3, DIT, mﬁh@ d4est compound of interest.
56 pl of the stock solution was placed IIate fol |l oned by
addition of 1 IIl of 2 nM DMSO st ' hehy conpound (final
conpound 25 concentration SOanﬁgoun'E}?.ewalrat ecit\@énem aimneuearedl 0ing akoiie 10
m nutes at 30'C ang thehreaCt%ﬁ,lgi initiat ed b addition of 10 ul of enzyne
(final concentrati Ehf o DR DRG A 2 Pe XELPEN3 WBF XA ned
using a BioRadk U toaphed @ﬂlﬁgyr@ @Y (kbR &Ul £5, (1) )0¥Rbra R 80; M nute
read time at 30' C. _Compounds showi ng greater than 50% i nhibition versus
standard wel |l s con?%?g})ng the assay mxture and DVBO wi t hout test conpound
were titrated to determ ne L5060, S 124
VCT 2 3 Sel ected conpounds of thi gg%ﬁgeﬁ%%%%%%gﬁﬁbg}#yAﬁ%g r%]ntﬁd
I11-a-238. Wile V\B%V%EW%S%rﬁfeéoaﬂmmféhfoﬂ aMoBET ne?d s daGlhi €.5 mM
invention, it is apRa& as uGty gred to
provi de ot her enbodi rreﬁﬂt%é cg\/\?ﬁycrﬁll&%ttlgfl%gom%@%o%?dgaéﬁg%ﬁﬂdé of this
i AVention. Ther®f okEnase. w0 Imgfalappreatatdehtdmgernase, sé@p@*loliTR.hlamd

invention is to begggfim Y e tggg t he
speci fic enbodi nents V\]I!flﬂ 2% al\#gh%ﬁ'ﬁﬂgﬁer g%?%s%rﬁng g)%t} way o e’g‘yalﬁ ‘e C%
02/ 064586 . PCTI USe2$ 03F¥dac -2 ZMSC solution of a compound of the present

invention to a final concentration of 30 uM. The

resulting mixture was incubated at 30 °“C for 10 min. The

15 reaction was initiated by the addition of 10 pL of
Aurora-2 stock solution to give a final concentration of
70 nM in the assay. The rates of reaction were obtained
by monitoring absorbance at 340 nm over a 5 minute read
time at 30 °C using a BioRad Ultramark plate reader

20 (Hercules, CA}). The K; values were determined from the
rate data as a function of inhibitor concentration.
Examples of compounds that were found to inhibit Aurora-2
include III-a-116, III-a-117, III-a-136, III-a-138, III-
a-139, III-a-140, and III-a-141.

25

Example 35
CDK-2 INHIRBITION ASSAY

Compounds were screened in the following manner
for their ability to inhibit CDK-2 using a standard
30 coupled enzyme assay (Fox et al (1998) Protein Sci 7,
2249} .
To an assay stock buffer solution containing

¢.1M HEPES 7.5, 10 mM MgCl,, 1 mM DTT, 25 mM NaCl, 2.5 mM



’———-——
| vocl Kin Appendix A: Names of Table 1 Conpound Nunbers III-?a 1:

4- (2- Am no- 5- phenyl - pyrimdin-4-yl)-1H pyrrol e-2- 5 carboxyl ic acid

di ret hyl am de; 2; {4 [52 Am no- S- (3-chl oro-phenyl ) -pyrimdin-4-yl]-1H

pyrrol - 2-yl }- pyr POEEP384 - yI - et hanone;  3: PCT/US02/03791

{4-[ 2- Am no-5-(3-chl oro-2-fl uoro-phenyl)-pyrimdin-4
yl]-1Hpyrrol-2-yl)-pyrrolidin-1-yl-rnetllangng,_ 10 4: 2.0CT 200
4-(2- Am no- 5- phenyl pyrl m din-4-yl)-1H pyrrole-2- carboxylic acid
(2-pyridin-3-yl -

[ 4- ( 2- Ami no- 5- phenyl {'/)?l mgglpﬁi}%lt)e' A8y MHolADH 30 mg/ml pyruvate

nmor phol i n- 4-yl - nethaneﬁe, 16:mg/ml lactate dehydrogenase, 100 mM ATP, and
[4-(2- AmnoSphenI PY Ly i mdin:4- rroI
[ 1, 4' ] bi pi peri di nyI>i flx PR #@}{H#E-S% A’lerlcan Peptide,

{4-[2- Am no- 5- (3, 4Sdnﬁ?bhbéy(ﬂhemﬁb)aﬂﬁéﬁ”hdbﬂsé-Q@ﬂutlon of a compound of

1H | -2-yl 3- hyd i peridin-1- - et hanone; 8:
L TS i mo 5115 AT nRPRESSE B oBy FPue dF Pal yiqncem ration of 30 uM.

1H pyrrol -2-yl }-[ | The] béphPeirdima¥kule- ¥ha MBARIONG] at930 °C for 10 min.
[ 4- (2 A no- 5- mtonI pyrlmdln 4- yI)-lH—pyrroI 2-yl

4- 2Amn05(Sch]boggf I I
§I)[1kkpyrrol 2yl [ﬁ ftﬁ%?pggF?gQBM % Q¥£+inégfh€%ﬂ$aﬁ8nglv51? final

[ 4- (2- Ami no- 5- mtoF9FC%‘§/‘E¥°’r‘ﬁ3d-‘lnn9§ Qﬁ)anlpyW%Ia%ay The rates of

yl'1-(4-hydroxyr@i pgekgt feh -Wd e
[ 4- (2- Am no- 5- phenyl - pyrim d f% %?EQ§?§€+b§ H&#ltorﬁﬁg absorbance at 340 nm

[ 4- (2-f 1 uor o- phenyPYeHi pet ddinvte- yehdnbinanonei0 30 ukd3ng a BioRad
[ 4- (2- Ami no- 5- phenMiEf@%éfﬂ‘ﬁl@té ¥LL&%¥?P¥£££H1&%)”&A). The K; values were

(4- phenyl - plpera2|n 1-yl) - mét hanone;
[ 4- (2- Ami no- 5- pheng¢texminadifron- yhy - f4tpydaod -4 \d Jfunction of inhibitor

[ 4- (4-fluoro-phenyl)s3 ro-2H pyridin-1-yl)- nethanone; 35 15:
[ 4- (2- Am no- 5- phenylnpeyr%%é(}lgl 4-yl)-1Hpyrrol -2-yl]-
(4-pyridin-2- ﬂﬂip|perazin 1be)fqﬁ1hgn@@e¢0mpﬁknds were shown to have K;

{1|A_'|_ I[O)erf‘g‘l e §| §3m‘;r 8*1 *E%f%yp ?re%ﬁh %cg#;rénq‘{ dz'lg Yl iie, 117-a142, 111-
4-[ 2- Am no- 5-( 3, 4- adlqthmnymlneayiﬁzpyrl m di n-4-yl ] -
The following compounds were shown to have K;
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 IIl-a-174.
The following compounds were shown to have K;
values between 1.0 and 20.0 pM 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 spectrcphotometric assay.

30 Leck Inhibition Assay A: Radiocactivity-based Assay

The compounds were assayed as inhibitors of

full length bovine thymus Lck kinase (from Upstate



|
40 1H pyrrole-2-carboxylic acid (2-pyridin-3-yl-ethyl)- amde; 18:
[4-(2-Amino-5-mtolyl-pyrimdin-4-yl)-1H pyrrol -2- ‘
yl) - nor phol i n- 4-wbopRudanone;  19: PCT/US(2/03791
4-(2-Am no-5-mtolyl-pyrimdin-4-yl)-1H pyrrol e-2 45 carboxylic acid
(2-pyridin-3-yl-ethyl)-am de; WO 02/064586 -126 PCT/US02/0379] 10 CT ﬁﬁf
20: 4-[2- Ami no-5-(3-chl oro-phenyl)-pyrimdim2ty|l]-1H pyrrole- 2 %8 ylic
acid (2-pyridin-3-yl-ethyl)- am de; 21: ’
{4-[ 2- Am no- 5- ( 3- chi oraxtplediogly) - pyt i mai Nt4-1l6) - kdprbssed and purified
pyrrol -2-yl)-[4-(2f r.o. Rhenyl) s pi azin-1-ylL]l- _methanone; 22:
{4-[ 2- Ani no- 5- ( 3- cﬁf%ﬂlr(lgqap ugr?yﬁ{?%)%/r?%ﬁd? B‘Cx}fl %—lli‘ﬁ?’e activity was
?yr{ol -2-yl }-(?é- prhmﬂydhl or@'ﬁpey?zbmaww%-trmet H&h{&}@&@bra%ﬁén of P from ATP

4-[ 2- Ami no- 5- (3-chl or g-phen -pyrimdin-4-yl]-1H 1

pyrrol -2-yl}-[4-( 431?1}%&9"%- 6%%1‘1%7”?%/3?%-%!%06‘- PRLY pG} v dTWE 1PSAYMSFet hanone;
24: {4'[2'A”‘n@'5'éﬁbéﬂﬂdQ@OUEhgﬁmﬁ@5£35dﬂp‘@1%14Y¥|l'4th (Sigma, cat. no.
pyrrol -2-y1}-(3, 4-di hydro-1 Hisoqui nol i n-2-yl)-"net hanone; Q_LS 25:
{ 4- (2- Ami no- 5- ( 3- cht 75’Jpheﬁ9ﬁ)f‘g%‘?"r’ﬁftﬁ wexeythefinal concentrations of
pyrrol - 2-yl) - (4- py¢didisdyy boRpOetazd N-d-ofls) » gBbRaNONE: 7 26: 10 ¢l
{4-[ 2- Ami no- 5- (3-chl or o- Z-Yfl uoirbo- phenyl)*pyri m di n-h?ﬂﬁ ' “ i MgCla,
yl]-1H pyrrol - 2-y| 3 -HbPFRel Pn2d-93 wetBfnoAd; nM2BTR7(1-2 pCi »P-ATP per
{4-[2- Ami no-5- (3- chlgradphieny! ds ayt iged} Rngpll- 1 -2 uni
pyrrol -2-yl }-(4-hydr oxy-.pi)per |d£|g'ﬁ){1§ﬁ]§y met h):ft'lf(ohe];éd’ld o2 units of
{4-[ 2- Ami no- 5403- crgamypipashyhyugpy rsrd diinagey| | InH typical assay, all
pyrrol -2-yl)-[1, 4" 4 giepekl 8h ¥lmdosod ek Ranene: it
4~ (2- Am no- 5- pheny! - pyri m lcligir’n%é’“;‘f?‘ﬁ“éﬂi 0y F Egﬂ gﬂg_e%ge S H0f TR Ee
benzyl - met hyl - ani dete-3@xed and aliquoted into assay plate wells.
[ 4- (2- Ami no- 5- phenyl; .o dj:n= 4- z o] -2-ylls
[ 4- (4- et hoxy-phenyrilkﬁl-@%:&sgrgaé?%%%]}/‘ﬁﬂ ?inlﬁe%%%oﬁg;re %%C?Ed to the wells to
[ 4- (2- Ami no- 5- phergdvepyr Eandl PMSY | Joriddnpyrtdbn2ef/13.5%. The assay plate

15 was incubated at 30 C for 10 min before initiating the

reaction with **P-ATP. After 20 min of reaction, the
reactions were guenched with 150 pl of 10%
trichloroacetip acid (TCA) containing 20 mM Na;P0O,. The
quenched samples were then transferred to a 96-well

20 filter plate (Whatman, UNI-Filter GF/F Glass Fiber
Filter, cat no. 7700-3310) installed on a filter plate
vacuum manifold. Filter plates were washed f@uf times
with 10% TCA containing 20 mM Na;P0O; and then 4 times with
methanol. 200ul of scintillation fluid was then added te

25 each well. The plates.were sealed and the amount of
radioactivity associated with the filters was quantified
on a TopCount scintillation counter. The radicactivity
incorporated was plotted as a function cof the inhibitor
cencentration. The data was fitted to a competitive

30 inhibition kinetics model to get the Ki for the compound.



(2- hydr oxynet hyl - pi peridi n-1-yl)-nmet hanone; 30 32:
[ 4- (2- Am no-5-phenyl -pyri mdin-4-yl)-1H pyrrol -2-yl]-
(3, 4-di hydro-1 Hisoqui nolin-2-yl)-nethanone; 33:

4-[ 2- Ami no- 5- ( 3, WodRAeiSssoxy - phenyl ) - pyri m di n-4-yl ] - PCT/US02/03791
1H pyrrol e- 2- carboxylic acid benzyl - et hyl - am de; 34:
{4-] 2- Am no- 5- ( 3, 4- di net hoxy- phenyl ) - pyr| m din-4-yl] 35 1.00T 1,

1Hpyrrol -2-yl}-[4-(4-fluoro-phenyl)-3, 6-di hQ&?o 2H

pyridi n-1-yl]-net hanone;  35:
{4-] 2- Ani no- 5- (3, 44}5@%;@%%&%&%%. nPHERAt LopRgometric Assay

1Hpyrrol -2-yl)-(3, 4-di hydrOrﬂ#mﬁ aakLE- Brarh)mw%m@@nﬁumég 36:
4-(2-Am no-5-mtol yl -pyrimdin-4-yl)-1H pyrrol e-2- carboxylic acid
benzyl - met hyl - ani d&ecgmbipapy Lokrikigasenrads iy zq rphmspherglpk)od Hepypalt - 2-

I 4- phenyl - pi pe angne;
Va5 A mor 5 LoPSR- Byt Hdpe P M adfe s5ie0 peing o cpyphedigrerys,
4] di azepan-1-vy3) aﬁaahahbmeensgl {1998) Protein Sci 7, 2249). In this

4-(2- Am no-5-mtol I - yr| m di.n
£/| ] f(3, 4- di hydr o- | BEF 88t dt |1r?°é‘ ffné%ﬁ%n’o%ec”“%e‘l to NAD for every
4-[ 2- Am no- 5- ( 3- chihnoL ecpheryd )mqurﬂslddtad4nyldhelkhpwsreolxea2wam boxsnd ¢ acid
benzyl - met hyl - am de; WO 02/ 06486 _PCT/ US02/ 03791 IC. CT 1 -127 41.

(4-[ 2- Ami no- 5- ( 3- cﬁf‘%?BP’bme) Sy FARFAFAR 425 | Gonigniently followed at 340
pyrrol -2-yl)-(4-nmehhyl -[ 1, 4] di azepan- 1-yl )- net hanone; 42: K

4-[ 2- Am no-5- (3-chl oro-2-fl ugro-phenyl)-pyrimdin-4- 5
yl |- 1H pyrrol e%- carboxyl i ¢ & éoﬂéﬁﬂpgn‘éﬂ‘ﬁllth%rﬁl@é‘l ggncentrations of

{4- (2- Ani no- 5- ( 3- chher gs e M mpoR¥hi- §i: db“oﬁs%ﬁ]}m]dﬂ's 7.6, 10 mM MgCl,,
pyrrol -2-yl)-[2-(2-hydroxy-ethyl)-piperidin-1-yl]- rrethanone 10 44:

{4-[ 2- Ani no- 5- (3- chI BN REL £ 1UFSTBhBRYY ) CHYTTHH digRds 50 nM of recombinant

yl 1-1H pyrrol - 2-yl haddn PREOWivRisRE 282181 ledhdent¥RlNdAAN8E #Re components
[ 4- (2- Ami no- 5- mtolél- pyrimdin-4-yl)-1H pyrrol -2-

yl ]1-[4-(2-fl uor o- pREnyhs -GYRaesz FRZYTG | $YFEIhAfGfe 2.5 MM
15 phosphoenolpyruvate, 200 uM NADH, 3¢ pg/ml pyruvate

kinase and 10 pg/ml lactate dehydrogenase.

In a typical assay, all the reaction components
with the exception of ATP were pre-mixed and aliquoted
into assay plate wells. Inhibitors dissclved in DMSO

20 were added to the wells to give a final DMSO
concentration of 2.5%. The assay plate was incubated at
30 °C for 10 min before initiating the reaction with 150
uM ATP. The absorbance change at 340 nm with time, the
rate of the reaction, was monitored on a molecular

25 devices plate reader. The data of rate as a function of
the inhibitor concentration was fitted to competitive
inhibition kinetics model to get the K; for the compound.

The following compeounds were shown to haﬁe K:
values than 1 pM fer Lck: IITI-a-170, III-a-171, III-a-

30 172, II1I-a-173, III-a-181, and III-a-203.



15 46: [4-(2-Amino-5-mtolyl-pyrimdin-4-yl)-1H!pyrrol -2

yl ]-(3-hydroxy-piperidin-1-yl)-nmethanone; 47:

[ 4- (2- Ami no- 5- m ty@d pplosiyg | M di n-4-yl ) -1 Hpyrrol - 2- ‘ ’
yl']-[4- (4-nmet hoxy-phenyl) - pi perazi n-1-yl]-nmet hanone; 48: FCT/US02103791
[4-(2-Am no-5-mtolyl-pyrimdin-4-yl)-1H pyrrol-2- 20

yl)-[4- (4-fluoro-phenyl)-3, 6-di hydro- 2H pyri-di2za-l - y1] - net hanone: H&CT 2003
(4-[ 2- Ami no- 5- (3 chl oro- 2-fl uoro- phenyl) - pyri m di n- 4-

yl]-1Hpyrrol -2-yl }-[ 4- (2-f | Tioe cEqillenilng poppoazd$-werey |dhomt banpaes R5 50:
{4-12- Am no-5-(3-chl qro 2-f1 uoro- phenyl)-pyri m di n-4-

yl]-1H pyrrol - 2 yl V& A‘e(54bﬁ’é‘t"ﬁ%‘kylp FOpP péf a&%m-Lak sy IILIrat Réhonkt I -G~
{4-[2- Ami no- 5- (3- chlogr 0121t 4 Ups®- PARNYI-RYs 4 di n-4-

yl']-1H pyrrol -2-yl }- (4 met hyl [ 1, 4] di azepan-1-yl)- 30 nethanone; 52:

1- (4-{4-[2- Am no-5-(3-chl oro- 2-fl uoro-phenyl ) -

pyrim din-4- yI ] s1H pyrrol e-2-car bonyl } - pi pera ]len 3I7 yl ) - et hanone; 53:

{4-[ 2- Am no- 5- ( 3- chl or o- 2-f | uor o- phenyl ) - 4- 35

yl1-1H pyrrol -2-yl }- (3, 4-di hydr o- | HAKRIQUNRGBINION A$3avret hanone; 54:

{4-[ 2- Am no- 5- (3-chl oro- phe m di n. -
pyrrol - 2-yl }-(3- hydr oxy- pi pg?@%dsyrfrﬁefﬁﬁ%%lﬁdl%q%theu ability to
[ 4- (2- Ami no- 5- phenyhhmyit MId]‘Il-LA'nyﬂg) albepdded -cbugdlledd@nzyme assay (Fox

(4-methyl -[1, 4] di azepa -.met hanon
1- (A-{4-[ 2- Ani no-55(32 2 d.%%‘% ﬁenyﬁ}-gﬁﬂrﬂm fiaf?) - Assays were
4-yl]-1H pyrrole- 2ceafbe<myd>1}t: pilrpéar axabcaui:e%ﬂ -1@d W@E@Esﬁ 5, 10 mM

(4-[2- Ami no-5- (3, 4. di mpt hoxy- phen yrindin-4-yl]-

o S o S S AMRETE . O b L Y oy b e o ABSOB 8. Final

[ 4- (2- Ani no- 5- phenghibpyrate d:ld‘irc@mt&)atibh@)'ﬁ{ AHre?-¥shy were 170 uM A

(3 hydr oxy- p| peri d| n-1- %I - et hanone; WD 02/ 064586 28 PCT/ US02/ 03791 59:

4- ~- Ami no- 5- ( 3- chI'BF8"pHEMRAIAFFr | APdi AQ%-WM [PeRtAde (RPRAATF, American

Peptide, Sunnyvale, CA). Assays were carried out at 30

15 °C and 45 nM BAKT3. Final concentrations of the
components of the coupled enzyme system were 2.5 mM
phosphoenolpyruvate, 300 pM NADH, 30 pg/ML pyruvate
kinase and 10 hng/ml lactate dehydrogenase.

An assay stock buffer solution was prepared

20 containing all of the reagents listed above, with the
exception of AKT3, DTT, and the test compcocund of
interest. 56 pl of the stock solution was placed in a
384 well plate followed by addition of 1 ul of 2 mM DMSO
stock containing the test compound ({(final compound

25 concentration 30 uM). The plate was preincupated for
about 10 minutes at 30°C and the reaction initiated by
addition of 10 pl of enzyme (final ccncentration 45 nM)
and 1 mM DTT. Rates of reaction were obtained using a
BioRad Ultramark plate reader (Hercules, CA) over a 5§

30 minute read time at 30°C. Compounds showing greater than
50% inhikition versus standard wells containing the assay
mixture and DMSO without test compound were titrated to

determine ICsy values,



pyrrol e-2-carboxylic acid nmethyl-(2-pyridin-2-yl- ethyl)-am de; 60:
[4-(2-AT~ino-5-mtolyl-pyrimdin-4-yl)-IHpyrrol-2- 5
yl'I-[2-(2-hydroxy-ethyl)-piperidin-1-ylj-nethanone; 61: :

(4-[ 2- Am no- - 5- (Boabbasss- 2- f | uor o- phenyl ) - pyri m di n-4 PCT/US02/03791
ylI-1Hpyrrol-2-yl)-[2-(2-hydroxy-ethyl)-piperidin- 1-yll-methanone; 62.
4-[ 2- Am no-5- (3-chl oro- 2-f | uor o- phenyl ) -pyri m.di n-4- 10

yl]-1H pyrrol e-2-carboxylic acid (2- hydroxy L2d- 4007 153
met hyl - 2- phenyl - et hyl ) - net hyl - am de; .~3

[ 4- [ 2- Ami no- 5- ( 3- chl or o- 2- f | SRYRSFHe FPMPORYRF P Fhig invention that
ylI-1Hpyrrol -2-yl ynh4ppyr AR H- 1%aaludrél per#ziydgyl)- nethanone; 15 64:
(4-(2- Ami no- 5- phenyl pyrimdin-4-yl)-I1Hpyrrol-2-yll-

(4- hydr oxy- pi peridin-1-yl)- nieluiﬂamomhave~gresented a number of embodiments
(4-[2- Ami no- S (3, 4, o] y

| H pyrrol -2-yl)- (4 gg%gyf%lﬁgil F E%n%g#ék%é%ékgt SBrGEa?lC
(4-[2- Am no- S- (B- chbnsorﬁctimmnamﬂphenyﬂyepgd|tmcbrvw@de other embodiments

[1-1H pyrrol -2- I - h eridin-1- a
)[/4] [ 2- A no-5. (3y4 r(‘ t% @1%% ﬁ?ﬁ )CI"‘BIWPW?% %f‘ql ﬁr}”’%s 8 Biis
| H pyrrol - 2- yl(g-(41ﬁ?/énd1dsmﬁ yihel)&lerielrazl it Iwyl) -be?':_apjﬁ’éhaaOﬂ@ tiB: 4he (2
-Amno - 5 - - chloro -phe ) o-pyrim
oyt 10l - 2-y1 1 - (4- ( 25F50F 035 EA 1 |1)nvﬁ%éf’az+% iz 3‘?‘? e P BhethpRppended

1- 14-[ 4- (2- Ami nO- Sciuigs Yiathydd rahdinnbé- Yhe - éﬁ‘écmc embodiments which have L
pyrrol e-2- carbonyll-plpera2|n 1-yl) - et hanone;

(4-[ 2- Ami no- 5-1%, 4PBPTRT HRXGSSASeRY Yapyrt n?’&ﬁ‘??lz?yll

1H pyrrol -2-yl)-[4-(2-fluorc-phenyl)-piperazin-|- yll-nethanone; 71:

[ 4- (2- Am no- 5- phenyl -pyri mdin-4-yl)-1Hpyrrol-2-yll- 35
pyrrolidin-1-yl-nmethanone; 72:

(4-[2- Ami no-S-(3-chl oro-phenyl)-pyrimdin-4-yl]-1H

pyrrol -2-yl)-norpholin-4-yl-nmet hanone; 73:

4-(2- Ami no-s-net hyl -pyrimdin-4-yl)-IHpyrrole-2 carboxylic acid

benzyl am de;



40 74: 4-(2- Am no-5- et hyl - pyrim'di n-4-yl)-1H pyrrol e-2- carBoxyIic acid
3, 4-diflucro- benzyl am de';
4- (2- Ami no- 5- et Ry ‘fndl n 4-yl)-1Hpyrrol e-2- carboxyli 6 g¢hfiser 03791

(2- hydroxy-1 - phenyl am de; 76:
4- (2- Am no- 5- et hyl - pyr| m di n-4-yl)-1H pyrrol e-2- 45 carboxylic acid
4-fl uoro- benzyl am de; 77?: -125- - 4.007 216
4-(2- Am no-5-net hyl - pyri Tnidi n-4-yl)-1H pyrrol e-2- carboxylic acid
3-chl oro-benzyl ami de; 78: 4-(2-Am no-5-methyl-pyiimdin-4-yl)-1Hpyrrol e-2-
carboxylic acid 4-ngt hoxy-b I‘_lZ | am de V\g 02/ 064586 PC' s/ 802/ 03491 I-C C7
203 -129 79: 4-(2- AR PBERYETER, QL TR 1y fempound
acid 3-chl oro-4-fluoro-benzyl am de 80
4- (2- Am no- 5- net hyl - pyri m di n- 4 I) 1H-pyrrol e-2- carboxylic acid
(t et rahydr o- furan iyl‘*ma(tzhgr“ U@en)é‘@l’rlmldln 4-yl) -1H-pyrrole-2-
4- ( 2- Ami no- 5- mefPhyl pyrlcm Whlﬁyla)Clmdﬁmeﬁbbféa@l%%ﬁ boxylic acid
(t et r ahydr o- f ur an- :yi{#gdeh$m}rand e -chdpro-phenyl) -pyrimidin-4-yl] -1H-
4- (2- Am no- 5- et hyl - pyr iPivirdich= 2=y3 ) ~phiixeyidéhel 2v1 geathexyniec aci d
( 3- hydr oxy- |_phenyﬁ.pddij)Aamek§ 3-chloro-2-fluoro-phenyl) -pyrimidin-4-
4- (2- Ami no- 5- net hyl - pyr vl dilH- gy st 9l-BHydy F pgkee Rid i) lcarlboeyhagone ;
aci d. (3- hydr ox 2l - gheryl(2pRopyd)5-mliedeyl -p§4¢imidin-4-y1) -1H-pyrrole-2-
4-(2,5-Di am no- pyri m di eadbpkyliddguyird dl24p2ridihodipli-ethyild-amide;
3-chl oro- 4-f | uor o- Benzyj-dar8win@S -phenyl-pyrimidin-4-yl) -1H-pyrrol-2-y1} -
4-{ 2- Ami no- 5- net hyl ani newppheohinharv--yekrhakepyFrol e- 2-carboxylic acid
3-chl oro- 4-fl uor o- Bendgl-da+8eindF Ghenyl-pyrimidin-4-yl) -1H-pyrrol-2-yl]l --
4- (5- Acet yl am mbB- 2- anm ndipyr | biph peri-diny 1k pyl rmd tthandnear boxylic acid
3-chl or o- 4-f 1 uor o- BenAyl-dai-Beino-& (3, 4-dimethoxy-phenyl) -pyrimidin-4-yl] -
4-f 2- Am no- 5- ( 3- met hyl - aHepgoye Y-yl }di (B3~Ayitdxy-Hbigaikahe 2yThs boxyl i c
acid 3-chloro-4-fluoro kenhyhame de; 20 88:
4- (2- Ami no- 5- hydr ox%y- frilaFAinind-54 (13-, BHdpme t BbLy hetd1hoyyrivi Abh th-v1] -
3-chl oro-4-fl upco-benzybharpderoBP-y1}-11,4’)bipiperidinyl-1’-yl-methancone;
4- (2- Am no- 5- et hylsam[rernet Ayl ngya-inviedilfidpytimildin Ay R0l e 2pgar SI0XYHy1q -
acid 3-chloro-4-fluoro- [heszybasipda:i dAny801/ -yl -methanone;
4- (2- Ami no- 5- hydr oxynet{ayl(2 pytine -6 -N34chllprd be - fluoro-phenyl) -pyrimidin-4-

yl)-1H-pyrrol-2-yl}-[1,4’]bipiperidinyl-1’-yl-

25 methanone;

11: [4-(2-Amino-5-m-tolyl-pyrimidin-4-yl)-1H-pyrrol-2-
yl]l-(4-hydroxy-piperidin-1-yl)-methanone;

12: [4-{2-Amino-S5-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-flucro-phenyl) -3, 6-dihydro-2H-pyridin-1-ylj-
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;

15: 4-(2-Amino-5-m-tolyl-pyrimidin-4-yl) -1H-pyrrole-2-

45 carboxylic acid (2-pyridin-3-yl-ethyl)-amide;




pyrrol e-2-carboxylic acid 3-chl oro-4-fluoro- benzyl am de; 91:
4-[ 2- Cycl ohexyl am no- 5- ( 3- et hyl - ur ei do) - pyri m di n- 4-
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5- (3, 5- Di chl or 0- phenglyra: pheyy) -2 -HoreRiy géﬂaézn 1-y1) -methanone;
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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-y1]-1H-
pyrrol-2-yl}-[1,4]bipiperidinyl-1i’-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-vy1]-
[4- (4-methoxy-phenyl) -piperazin-1-yl] -methanocne;

31: [4-(2-Amino-5-phenyl-pyrimidin-4-yl)-1H-pyrrol-2-yl]-
{2-hydroxymethyl-piperidin-~1-yl)-methanocne;

30 32: (4-(2-Amino-5-phenyl-pyrimidin-4-yl)}-1H-pyrrol-2-yl1]-
(3,4-dihydro-1H-isoquinolin-2-yl) -methanone;

33: 4-[2-Amino-5-(3,4-dimethoxy-phenyl} -pyrimidin-4-y1]-
1H-pyrrole-2-carboxylic acid benzyl-methyl-amide;
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pyridin-1-yl] -methanone;
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1H-pyrrol-2-yl}-(3,4-dihydro-1H-isoquinolin-2-yl) -
methancne;

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)-methancne;

38: [4-{2-Amino-5-m-tolyl-pyrimidin-4-yl)-1H-pyrrol-2-
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4-[2-Amino-5- (3-chloro-2-fluoro- -phenyl) -pyrimidin-4-
y1l] -1H-pyrrol-2-yl}- [4-(2-fluoro-phenyl) -piperazin-
1-yl] -methanone;
{4-[2-Amino-5- (3-chloro-2-fluoro-phenyl) -pyrimidin-4-
yl] -1H-pyrrol-2-yl}- [4- (4-methoxy-phenyl) -piperazin-
1-y1l]) -methanone;
{4-(2-Amino-5- (3-chloro-2-fluoro-phenyl) -pyrimidin-4-
yl]-1H-pyrrol-2-yl}- (4-methyl-[1,4]diazepan-1-yl) -
methanone;

: 1-(4-{4-[2-Amino-5-(3- chloro-2-£fluoro- -phenyl) -

pyrimidin-4-y1l]-1H-pyrrole-2-carbonyl}-piperazin-1-
yl)-ethanone;

{4-[2-Amino-5- (3-chloro-2-fluoro-phenyl) -pyrimidin-4-
yl] -1H-pyrrol-2-yl}- (3,4-dihydro-1H-isoquinolin-2-
v1l) -methanone;

{4-[2-Amino-5- (3-chloro-phenyl) -pyrimidin-4-yl] -1H-
pyrrol-2-yl}- (3-hydroxy-piperidin-1-yl)-methanone;
[4-(2-Amino-5-phenyl-pyrimidin-4-yl)-1H-pyrrel-2-yl] -
(4-methyl-[1,4}diazepan-1-yl) -methanone;

: 1-(4-{4-[2-Amino-5- (3, 4-dimethoxy-phenyl) -pyrimidin-

4-yl]l-1H-pyrrole-2-carbonyl}-piperazin-1-yl)-
ethanone;
{4-[2-Amino-5- (3, 4-dimethoxy-phenyl) -pyrimidin-4-yl] -
1H-pyrrol-2-yl}-(4-methyl-[1,4)diazepan-1-yl) -
methanone;
[4-(2-Amino-5-phenyl-pyrimidin-4-y1}-1H-pyrrol-2-yl]-
{3-hydroxy-piperidin-1-yl)}-methanone;
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(tetrahydro- f ursan- 84y|fﬁﬂjﬁlhh1ﬁnge hé rlmld 4-yl)-1H-pyrrol-2-yl]-
4-12- (2- D et hyl am To- et 'hano e .
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1H-pyrrol-2-yl}- (4-hydroxy-piperidin-1-y1)-
methanone;

20 66: {4-[2-Amino-5-(3-chloro-2-fluoro- -phenyl} -pyrimidin-4-
yYl]-1H-pyrrol-2-yl}-(4-hydroxy-piperidin-1-yl) -
methancne;

67: {4-[2-Amino-5-(3,4—dimethoxy-pheny1)-pyrimidin—4—y1]-
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-21-y1] -
methanone;

69: 1-{4-[4-(2-Amino-5-m-tolyl-pyrimidin-4-y1l}-1H-

30 pyrrole-2-carbonyl] -piperazin-1-yl}-ethancne;

70: {4-{2-Amino-5-(3,4-dimethoxy-phenyl) -pyrimidin-4-yl] -
1H-pyrrol-2- yl}—[4 (2-fluoro-phenyl) -piperazin-1-
y1l] -methanone;

71: [4-(2-Amino-5-phenyl-pyrimidin-4-y1)-1H-pyrrol-2-yl]-

35 pyrrolidin-1-yl-methanone;

72: {4-[2-Amino-S5-(3-chloro-phenyl) -pyrimidin-4-y1]-1H-
pyrrol-2-yl}-morpholin-4-yl-methanone;

73: 4-(2-Amino-S5-methyl-pyrimidin-4-yl)-1H- pyrrole -2-
carboxylic acid benzylamide;

40 74: 4-(2-Amino-S5-methyl-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid 3,4-difluoro-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-S-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;
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(2- hydr oxy- I-phenyPYrrOle carboxylic ac1d 3-chloro-4-flucro-

benzylamide;
20 B88: 4-(2-Amino-5-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-yl)-1H-
pyrrole-2- carboxylic acid 3-chloro-4-fluoro-

benzylamide;
81: 4-[2-Cyclohexylamino-5- (3-methyl-ureido) -pyrimidin-4-
yll-1H-pyrrole-2-carboxylic acid 3-chloro-4-fluoro-

30 benzylamide;

92: 4-[2-Acetylamino-5-(3-methyl-ureido)-pyrimidin-4-y1]-
l1H-pyrrole-2-carboxylic acid 3-chloro-4-fluoro-

benzylamide;
93: 4-(5-Hydroxy-2-methanesulfonylamino-pyrimidin-4-vy1) -
35 1H-pyrrole-2-carboxylic acid 3-chloro-4-fluoro-
benzylamide;

94: 4-(2-Amino-5-methanesulfonyl -pyrimidin-4-y1)-1H-
pyrrole-2-carboxylic acid 3-chloro-4-flucro-
benzylamide;

40 985: 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-y1]-

a5 1H-pyrrole-2-carboxylic acid (pyridin-4-ylmethyl)-
amide; _

58: 4-[5-(3,5-Dichloro-phenyl)-2-phenylamino-pyrimidin-4-
yl]l-iH-pyrrole-2-carboxylic acid 3-trifluoromethyl-
benzylamide;
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20 pyrimidin-4-y1l]-1H- pyrrole-2-carboxy1ic acid (2-

hydroxy-1-phenyl-ethyl) -amide;

106: 4- (2-Amino-S-propyl-pyrimidin-4-yl)-1E-pyrrole-2-
' carboxylic acid (2-pyridin-3-yl-ethyl)-amide;
107: 4-(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-S-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: 4- (2-Ethylamino-S-methyl-pyrimidin-4-yl)-1H-pyrrole-
2-carboxylic acid (naphthalen-i-ylmethyl)-amide;
114: 4- (2-Ethylamino-5-methyl-pyrimidin-4-yl)-iH-pyrrole-
40 2-carboxylic acid cyclopropylamide;
115: 4- (2-Ethylamino-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid 2-trifluocromethyl-benzylamide;
116: 4- {(5-Methyl-2-phenylamino-pyrimidin-4-y1l)-1H-
pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-
45 ethyl) -amide;
117: 4- (2-Ethylamino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-
2-carboxylic acid (2-hydrexy-1-phenyl-ethyl)-amide;
118: 4- (2-Ethylamino-pyrimidin-4-yl}-1H-pyrrole-2-
carboxylic acid (4-methyl-cyclohexyl)-amide;



hydr oxy- 1- phenyl -et hyl ) -am de; 10 156:

4-[2- (2- Met hoxy- phenyl am no) - 5- met hyl - pyri m di n-4

yl']-1H-pyrrol e- 2wpashaxgl i c acid (2-hydroxy-1- phenyl-ethyl)- %@f‘rﬂ%uz/éh%
4-[5-Methyl -2-(4-trifluoronet hoxy-phenyl am no) -

pyrimdin-4-yl]-1H pyrrole-2-carboxylic acid (2- 15 : ‘ 4007 2003
hydr oxy- | - phenyl - et hyl ) - am de; 158: -131-

4- (2-1sobutyl am no-5-net hyl - pyri m di n-4-yl)-1H pyrrol e-2-carboxylic acid
(2- hydroxy-| - phenylLiset &iy{9-Etdyilderph&fylamino-pyrimidin-4-yl)-1H-pyrrole-
4-[2- (Cycl opropyl met hyl 2 addvb@pyd 1 eeb byl - Pyop o lamd -ae20

yl]-1H pyrrol e- 2- capboxyd i Mathg1t 2- PyefiPramino-phenwidehbyl yr prigle; 160:
4- (S-Met hoxymet hyl - 2- pheypicad-n0cRYboxy T &-od ) (2LmiRyt £0hPt P- aRrdwoxyl i ¢
acid (2-hydroxys| - phenyd - (zﬂﬂmﬁhb ﬂﬂldfﬁi :y-1H- p rrole 2-carboxylic

4- ( 2- Ami no- 5- met hoxynet {pda %szdingtﬂyylam pyrro -carboxylic acid
(2-hydroxy-| - phenyh 2z ethy{d-zaiihdepytbRidin-4- yl) 1H-pyrro car xy 1c

4- (2- Cycl opropyl anTno- Szami hyl- h?ﬁfbﬂ/dif}n ré} - lfjhew&retﬁy?rcr@é

aci d (2-hydroxy-1-phenyln3f.ethyl)-amde; 1

4- (5- Met hyl - 25 opyh @i 11 m@ f(%th_‘ﬁ a/runcl% r@e@m' By2LAPARRYLY1G 5.0
(2-hydroxy-1 - phenyt=—et Th0€ar i ZIF } ethanone,

4- (5- Met hoxynet hyl y 2z p n(ﬂ 9 aﬂ?i’ﬁé- : JE 1yI H‘ 1) Jé‘]spyrrole-
pyrrol e-2- carboxyl'rc—a XYz dp % Ilg

4- (.5- Hydr oxynet hyl 5 ﬁ Qyéglg d)ln %y :[19 clar bzoxyl I C
chg Eg Egg;g;g H phen nyarﬂ% anlno X[ hoxy 1H- 1ndol 3- yl) -ethyl] -

pyrimdin-4-yl]-1 é/rré'l(% ~car o§<yll_|1c al % din-4-v1) - 1H-
hydr oxy- 1- phenyl - le_‘%g-y]) i ar pheny amzn -pyrimidin-4-y
%Ie g ]ﬂog e SLFS Fi)ér r(8Ir§f:: © ﬁﬁ%‘ﬁ i H@"‘d‘cﬁe

"<:

(2 hydr oxy- I-

4- (2- Et hyl am no 5 rret hﬁ r_nagl

128: 4 (5 Methyl 2- methylamlno pyrimidin-4-vyl)-1H-
pyrrele-2-carboxylic acid (1H-benzoimidazol-2-
yvlmethyl) -amide;

25 129: 4-(5-Methyl-2-methylamino-pyrimidin-4-yl}-1H-
pyrrole-2-carboxylic acid (1-hydroxymethyl-3-methyl-
butyl) -amide;

130: 4-(5-Methyl-2-phenylamino-pyrimidin-4-yl)-1H-
pyrrole-2-carboxylic acid [l1-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-{S5-Methyl-2-methylamino-pyrimidin-4-yl)-1H-

40 pyrrole-2-carboxylic acid [1- (3-chloro-4-fluoro-
phenyl) -2-hydroxy-ethyl) -amide;

4-( 2- Ethylamn05 ﬁ. [;
%Q% e- -car rgethyl 3-phenyl-

[
W
-3

135: 4-(5-Methyl-2-phenylamino-pyrimidin-4-yl)-1H-
pyrrole-2-carboxylic acid [1-{3-chloro-4-flucro-
phenyl) -2-hydroxy-ethyl] -amide;

45 136: 4-[2-(3-Fluoro-phenylamino)-5-methyl- pyrimldln ~4-

yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-
phenyl-ethyl) -amide;



2-carboxylic acid (2-hydroxy-|-nethyl-2-phenyl- ethyl)-am de; WO 02/06 586
-134 PCTI US02/ 03791 V C1 2033 169:

4- (2- Et hyl ami no-5-net hyl - pyri nmidin-4-yl)-1H pyrrol e- 2-carboxylic acid

(2- hydr oxy- 2- phesiglez/esssgl ) - ami de; 170: PCT/US02/63791

4- (2- Et hyl am no- 5- et hyl - pyri m di n-4-yl)-1H pyrrol e- 2-carboxylic a‘g]m 7003
(2- hydr oxy- 1- hydroxynet hyl -2 5 phenyl -ethyl)-am de; 171:

4- (2- Et hyl anmi no-5- et hyl - pyri mi di n-4-yl ) - 1Hpy#rol e- 2-carboxylic acid

(2- hydroxy-| - hydroxynet hyl - 2- phenyl - et hyl ) - am de; 172: o

4- ( 2- Et hyl ami no- 5- Eé_ﬂhy"f‘- B (3nMgithozyy phenyl gping| ¢-meghyleaybonydie-4mci d
( 3- hydr oxy- | - phenyl - pr apyll J1Enpydeolet z3cagboxylic acid (2-hydroxy-1-

(2- Et hyl ami no- 5- et hyl -phenyidithhy4) ykeinideéH pyrrol e 2-carboxylic acid

(3- hydr oxy-1 - phenyL3pr obyl 3~ @riHgdroxy7phenylamino) -5-methyl-pyrimidin-4-
4-[ 2- ( 1- Hydr oxyaret hyl - cykl -opt-guyyradend) edbrietyiyic acid (2-hydroxy-1-
pyrimdin-4-yl]-1H pyr rphen2--cahpdxybintdaci d (2 15

hydr oxy-1| - phenyl - ewLiyt )4-aid de@entsd 1, 41 di dxol &5 Hidnixiy) eshyk 8AY Do)

-5-net hyl - pyri m di n-4- patdinidipyarol - 26 cpyhaxqd 426 cagbdxyl 2c hyei@xyzd -
phenyl - et hyl ) - am de; 17%46;drbfy21C2hEgE o¥yhyr )neiniyde;et hyl am no) - 5- et hyl - 20
pyrimdin. -4-wlq - 1iks pyrg-ofe-pMetegiboxyh i subfdmby12phenylamino) -pyrimidin-4-
hydr oxy- 1- phenyl - et hyl )yanide pyt?é1e42 [ 2afBoyidicoa1ar QpY hpaheey - 1 -

-5-net hyl - pyri m din-4- sHdmAHeRyiMoLam2aear boxylic acid (2-hydroxy-I-
phenyl - et hyl ) - am dgs1 2% 1{£8: (3-Benzyloxy-phenylamino) -5-methyl -pyrimidin-4-
4-[ 2 (2- Hydr Oxy- propyl afi ok ByPRbEL 2 PUALERTTAacid (2-hydrony. s

yl]-1H pyrrol as2- car boxptdrinacicfiyt 2= Bygdaoxy- I- phenyl - et th) -am de; 179:
4-[2-(2- Hydr oxy- CYQJ;:@heaX-Yﬂza-_mmﬂbd-réxgl?&fwiér@é{yl@n%& -5-methyl-pyrimidin-
4-yl]-1H pyrrol e- Z=car hpxl)i-g 3 Egr& ehydéép%ﬂyl%% abeay'cz%%igfﬁm-de;

121: 4-[2-(2- Hydroxy- | -drddvl - «ehiyY) aghngd ; 5- methyl -

pyrimdin-4-yl]-1H pyrral @& 2+cachexy L §-gedd 1 iino-pyrimidin-4-y1) -1H-

20 pyrrole-2-carboxylic acid (2-hydroxy-1-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-fluorc-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-Flucro-phenylamino)-5-methyl-pyrimidin-4-
¥1l] -1B-pyrrole-2-carboxylic acid [1-(3-fluoro-4-
methyl -phenyl) -2-hydroxy-ethyl] -amide;

148: 4-[2-(3-Fluorc-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-
pyrrecle-2-carboxylic acid (2-hydroxy-1-phenyl-
ethyl) -amide;

: 4-[2~(3,4-Dimethyl-phenylamino)-S-methyl-pyrimidin-
4-yl]}-1H-pyrrole-2-carboxylic acid (2-hydroxy-1-

45 phenyl-ethyl) -amide;

152: 4-[2-(4-Benzyloxy-phenylamino)-5-methyl-pyrimidin-4-
v1l] -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-
phenyl-ethyl)-amide;
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=



hydr oxy- 1- phenyl - et hyl ) -ami de; 121: 4- [2- (3-Dinethyl ani no- phenyl ani no)
-5-nmethyl 35 pyrimdin-4-yl]-1H pyrrol e-2-carboxylic acid (2-

hydr oxy- 1- phenyl ; et am de; 180:
4- (2- Ami no-pyrim w§09‘¥é4‘l§fl )- 1H pyrrol e- 2-carboxyl i c acid PCT/US02/03791
(2-hydroxy--I-nethyl-2-phenyl -ethyl)-methyl- amide; 40 181: 4007 10

4- (2- Am no-pyrimdin-4-yl)-1H pyrrol e-2-carbgxylic aci d
(2- hydroxy-| - et hyl - 2- phenyl -ethyl ). -nmethyl - am de; 183: _
4- (2- Am no-pyri m dhg34- XL ]féég?' %%? ngig ﬂfzpy%g%Qdin-é-yl)-lH-

(2- hydr oxy- 2- phenyl‘“et Thm

{[ 4- (2- Et hyl am no- 5 rret yr| yf‘s: ) &?r rhafldé‘ofyéﬁF%%Wl]' am no
}-phenyl -acetic ag e%stler’, /064 86 PCT/ ?2/ 03791 135 t Cd
1C 186: 4-(2- A no—pyrl m 1 Af u@é"lob& 515’ ﬁm"%‘&l d

(2- hydr oxy- | - ne hyI Hi&e CEaPoxylic acid (2-

4- (2- Et hyl ami no- 5- ho¥/ 1y m 5 pyrrole 2-car boxylic
aci d (2-hydroxy-I - ny - ethYlamlno) -methyl -

4- (2- Et hyl ani no- 5- met hy¥ ndl ny F HSFR‘- 8I‘€3r99§1§}b@)x‘3ﬂ%% &ci d
(2- hydr oxy- I-pr|d|n3 Y P)Phﬁﬁi’ gethylirggide;
4- (2- Et hyl ani n% t(tfyy eﬁi)Pmaﬁl?M-%ml)noiHS peERY] ez iidiaxyri ¢
aci d (2-hydroxy- I-phenyY IakPdércageexylic acid (2-hydroxy-1-
4- ( 2- Et hyl ani no- 5- net hy®#2 I‘ll SCAYR) 2291984 H- pyrrol e- 2-carboxylic acid
[1 (3-f1uoro- 5- t ri £phorbner Mpthys - ghétytyiflunrenssiony hphgnplamiao) 191
4-("2- Et hy| ani no- 5- met hWY HidddRnYL) yiY -prmeler 8 sarboxel boyxadiid (@i d
[ 1- (3-f | uor o- phenyl v1-Bhapy] -ethle - axdde ;
4- ( 2- Et hyl ami no- 5- hy% Prdisprarrlaming - Slﬂmq@ywaopnrmgdmmdxym—c aci d
[ 1- (2-f 1 uor o- phenyl ) - 2-B¥K3Ry2-carboxylic acid (2-hydroxy-1-phenyl-
ethyl) -amide; _
158: 4-[2-(Cyclopropylmethyl-amino}-5-methyl—pyrimidin-4-

20 yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-

phenyl-ethyl) -amide;

€0: 4-(5-Methoxymethyl-2-phenylamino-pyrimidin-4-yl)-1H-
pyrrele-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;

162: 4-(2-Cyclopropylamino-5-methyl-pyrimidin-4-yl)-1H-
pyrrole-2-carboxylic acid (2-hydroxy-1-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 - (5-Methoxymethyl-2-phenylamino-pyrimidin-4-y1) -1H-

|

35 pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-
ethyl) -amide;

165: 4- (5-Hydroxymethyl-2-phenylamino-pyrimidin-4-y1)-1H-
pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-
ethyl) -amide;

40 1€6: 4-[2-(2-Hydroxy-1l-phenyl-ethylamino)-5-methyl-

pyrimidin-4-yl]-1H-pyrrole-2-carboxylic acid (2-
hydroxy-1-phenyl-ethyl) -amide;

67: 4-{2-Ethylamino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-
2-carboxylic acid (2-hydroxy-l-methyl-2-phenyl-

45 ethyl) -amide;

168: 4-{(2-Ethylamino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-
2-carboxylic acid (2-hydroxy-l-methyl-2-phenyl-
ethyl) -amide;



ethyl] -amde; 193: 4-[2-(2-Cyclopropyl-I-hydroxymnet hyl -ethyl am no) - 5-

nmet hyl - pyrim di n-4-yl]-1H pyrrol e-2-carboxylic acid

(2- hydr oxy- | - phenyl - et hyl ) -am de; 25 194:

4-1 2- (2, 3- D net wd opdsessy| am no) - 5- net hyl - pyri m di n- PCT/US02/03791

4-yl]-1Hpyrrol e-2-carboxylic acid (2-hydroxy-I- phenyl-ethyl)-anm dggp(196

4- ( 2- Et hoxyam no-5-net hyl - pyri mdin-4-yl)-1H pyrrol e-2-carboxylic acid

(2- hydr oxy-1 - phenyl - 30 ethyl)-amide; 196: -134-

4-12-(1- Hydr oxynet hyl - 2- net hyl - pr opyl am no) - 5-

met hyl - pyri m di n- 44;%//31 ATH2p ‘p‘hwﬁemizn%-aﬁw@wcpxﬁmidin%-yl) -1H-pyrrole-

(2- hydr oxy- | - phenyl - et Rylcprpkpéic 1@7id (2-hydroxy-2-phenyl-ethyl)-amide;

4- (2- Et hyl am no- 5- 18 :hi--(38y ELhy Yamize 44 -met Hy by py viei d B%- - ydar-Bécpyircodet d

(2- oxo- 2- phenyl - pr opyl R-s@rdexyli®8acid (2-hydroxy-l-hydroxymethyl-2-

4- (2- Et hyl am né- 5- met hphepy+atdyh} damide;1H pyrrol e 2-carboxylic acid-

[ 2- hydr oxy- 1- ( 3-t ri1l:uerdzeEhillapiemd-meeh¥ | pyatmi@indH91) -1H-pyrrole-

4-[ 2- ( 3- Fl uor o- phenyl ami-eaxbbxpki dydcipyrizrhgdnedy - 1ohydroxymethyl-2-

yl']-1H pyrrol e- 2- car boxienglaety] P-dwidtegxy- | - ( 3-

trifluoromet hyl - pherpyl p~athgthydsmte; - 2@Rthyl -pyrimidin-4-yl) -1H-pyrrole-

4-[ 2-(2-Chl or aophenyl agi-aa}bbxp®i fydcidy risnhgdé fody-1-phenyl -propyl) -amide ;

yl']-1H pyrrol e- 2- cexdooxyl{kc E@Ry Uath TidWsdm@X Yyl = p¥rimidin-4-y1) -1H-pyrrole-

trifluoronethyl-phenyl p-ebbybkydit desidd Y328 droxy-1-phenyl -propyl) -amide;

4-[ 2- (2- Hydr oxy- 1-phengl{et hyl aypa feyrleth®t ¥ el opropylamino) -5-methyl - L

pyrim di n-4-yl]-1Hpyr pohem2acar oyl i161-a¢kdoi@-2-carboxylic acid (2-

hydr oxy- 1- ( 3- usi f | uor opphkyky PDEpYdnyIetinl ] ) aghdes ; WO 0210645! 36

PCTJUS02103791 - 1367520Q- (4= | 2= £3a R-BE deliyll ari 56) - Phesutly 2pya@niaSnaet hyl -

pyrimdin-4-yl]- 1M pyrkehe18- sarboreld-Gaaebilyl 2c acid (2-hydroxy-1-

hydroxy-1-(3-trifl uoropggthyh=g 1 Jaiiday! ] - am de; 202: '

4- (2- Cycl opr opyl ani7w0- 2=m8t hyLHWf&ﬁ-(ii-&eﬂhfi)eﬂﬂ%ﬂﬂ&'%—h@ﬁ&@oxw ic

acid [2-hydroxy-1-(3- Epk&hyaiﬂmm!q_ﬂhgw et hyddrthdac 383a (2- _

4- (2- Cycl opropyl am no- ayaebhyl 1 pykddPidiernd1 yl dmidé pyrrol e- 2- carboxylic acid

[ 2- hydroxy-1 - (2- met#yoxy=- [phepyhyardiikodfl 8fino) -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-
v1l] -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-
phenyl-ethyl) -amide;

: 4-[2- (2-Hydroxy-cyclohexylamino} -5-methyl-pyrimidin-
4-yl]-1H-pyrrole-2-carboxylic acid {(2-hydroxy-1-

30 phenyl-ethyl) -amide;

: 4-[2-({2-Hydroxy-1-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;

: 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-yl)-1H-pyrrole-2-carboxylic
acid (2-hydroxy-i-methyl-2-phenyl-ethyl)-methyl-
amide;

: 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-carbonyl] -amino} -phenyl-acetic acid methyl
ester;
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10204: 4- ( 2- Cycl opr opyl am no- 5-methyl -pyrimdin-4-yl)-1H
pyrrol e-2-carboxylic acid [1-(3-chloro-phenyl)-2- hydroxy-ethyl]-am de;
205: 4- (2- Cycl opr B9 128580- 5- met hyl - pyri m di n-4-yl)-1H pyrrol eCa/usardsonyl i c
acid (2-hydroxy-l-mtolyl- 15ethyl)-am de;
4- (2- Met hoxyam no- 5- net hyl - pyri m di n-4-yl) - 1H- 206 pyrrol e-2-car boxgilcitq:
acid (2-hydroxy-I-phenyl - ethyl)-am de;
207: 4- (2- 1 sopr opox amnoSnethyI yrlmd|n4 -IH-
20pyrr ol e- 2- car box cild- g ‘d’ryé'ﬂf‘lfi-l h@mfi/l I¥oafit decarboxylic
4-[ 2- (3- Di et hyl ani no- pREAYI %W‘E‘J’nétﬁ%hy 2 Phenyl ethyl) -methyl-
208: pyri m di n- 4- yI g@_ﬁH BPLEBI e- 2- carboxylic acid (2-
hydr oxy-1-mtol - 4T Bidtylamino-5-methoxymethyl-pyrimidin-4-yl) -1H-
25209: 4-[ 2-( 2- C%I or o- phEH ralﬁfr&)jcagb@whyt #yid niAihydroxy-1-phenyl-
yl ]-1H pyrrol e- 2- car boxgth¥l beawi de2- hydr oxy-1-m tol yl - et hyl) - ani de;
210: 4- [ 2- (2- Hydr ox@-BB- phehyt EerthArd mon by m&t el 1yt rimidin-4-y1) -1H-pyrrole-
~pyrimdin-4-yl]-1H pyrrateathegrlioxpkid &2thlydfexy-1-pyridin-3-yl-ethyl)-
30hydr oxy-1-mtol yl - et hginjdam de;
211: 4-[ 2- (2, 3- B neflBY - phéhyEEnilzoknb- Febhgtoxymauhiydi-pyrimidin-4-yl) -1H-
4-yl ] - 1H pyrrol e- - 2- car byxydle- 2xciad bRy hycracxid 1canhytioby) - Riphydnylam de;
212: 4-[ 2- ( 3- Fl uor o- phengtlayl n@nislenet hyl - pyri m di n- 4-
35yl ] - 1H pyrrol e- 218&r b&x¥? tE: ndiadi (2 - by iyl Ipymintidhint 4 ephyd JB-apyirdele-
213: 4- (2- Acet yl ami no- 5- recastexpiticnadia- 41 y{3-flionpy B ok £ Pusrodeatylli-c aci d
(2- hydr oxy-| - phenyl - etpyénpyBm2ddydroxy-ethyl] -amide;
4- (5- Met hyl - 2- 0-t oLgl ant n 62 Btiytiacine - 8-y YhvilHpydA2idipy4 ¢l le- 1H-gariredyli c
acid (2-hydroxy-I-phenyt-catbodylianaded [1- (3-fluoro-phenyl)-2-hydroxy-
215: 4- [ 5- Met hyl - 2- ( pyr i etlmy X 13-aplidei; no) - pyri m di n-4-yl ] -
1H pyrrol e- 2-car boxgei c4 att Edi21lhpdnoxy-me phandyri4iaihyd Jyl ey rrole-
216: 4- (5- Met hy26 - 2- [ (t e2 radmtang-lfier aci@- {1 netdflllorarphehyl) -2 -hydroxy-
pyri m din-4-yl}-1H pyrretkyDd--caribexyl i c acid (2-

193: 4-[2-(2-Cyclopropyl-1-hydroxymethyl-ethylamino)-5-

methyl-pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid
(2-hydroxy-l1-phenyl-ethyl)-amide;

25 194: 4-02-(2,3-Dimethyl-phenylamine)-5-methyl-pyrimidin-
4-yl) -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-
phenyl-ethyl) ~amide;

195: 4-{(2-Ethoxyamino-5-methyl-pyrimidin-4-yl1)-1K-

pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-
30 ethyl)-amide;

196: 4-[2- (1-Hydroxymethyl-2-methyl-propylamine)-5-
methyl-pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid
(2-hydroxy-1-phenyl-ethyl) -amide;

97: 4-({2-Ethylamino-5-methyl-pyrimidin-4-yl}-1H-pyrrole-

35 2-carboxylic acid (2-oxo-1-phenyl-propyl)-amide;

158: 4-(2-Ethylamino-5-methyl-pyrimidin-4-~yl)-1H-pyrrole-
2-carboxylic acid [2-hydroxy-1-(3-trifluoromethyl-
phenyl) -ethyl] -amide;

189: 4-[2-(3-Fluoro-phenylamino} -S5-methyl-pyrimidin-4-

40 v1l}-1H-pyrrele-2-carboxylic acid {2-hydroxy-1-(3-
trifluoromethyl-phenyl) -ethyl] -amide;

200: 4-[2-(2-Chloro-phenylamino) -5-methyl-pyrimidin-4-
vl] -1H-pyrrole-2-carboxylic acid {2-hydroxy-1-(3-
trifluoromethyl-phenyl) -ethyl] -amide;
45 201: 4-[2-{2-Hydroxy-l-phenyl-ethylamino)-5-methyl-

pyrimidin-4-yl) -1H-pyrrole-2-carboxylic acid [2-
hydroxy-1- (3-trifluocromethyl-phenyl) -ethyl] -amide;



hydr oxy- | - phenyl - et hyl ) - ani de; WD 02/ 06. 1586 PCT/ USO2/ 03791 - 137 't_CC3
217. 4-(5-Methyl -2-1(tetrahydro-furan-2-ylnethyl)-am no) -
pyrimdin-4-yl}-1H pyrrol e-2-carboxylic acid (2-
hydr oxy- 1- pheny| YerH5%6arri de; 218: N -{ 4- [5- (2--Hydroxy- 1-RsITdisg0379t hyl
carbanmoyl)-1H 5 pyrrol-3-yl]-5-nmethyl -pyrimdin-2-yl}- hydrazinecar boxyl I C
acid ethyl ester; 219: 4-{5-Methyl-2-[(pyridin-3-yl met hyl)-ani no] -HLLT &2
pyrimdin-4-yl}-1Hpyrrol e- 2 carboxyl ic acid ?f
hydr oxy- 1- phenyl - e I ) a
4- (2- Cycl opropyl ne %E#é’t Y1 tPRT BRfRYLamino) -5-methyl -
yl)-1 Hpyrrol e-2-car box i:“”a o?ij’rFOI h%n‘iﬁrbé’f"ﬁ}llz %ﬁ‘{@le["’?Zl 4-
[2- (Isoxazol - 3-yl r‘?ﬁ@f Tyt rp Fllﬁ#HPﬁo'&e YRyl EY cﬁ?’(ﬂﬁ('yl ic
acid (2-hydroxy-1 3&5 PPY3amdBo- %2‘2e hyl- Pyrlmldm ~yl}-1H-
4-[ 2- (2- Hydr oxy> 1- met hyPYr?éﬂﬁn?arﬁ xBlFr‘étﬁ {34 [2-hydroxy-1-(3-
pyri m di n-4-yl ] - 1H pyr r ¥ bf Buerames |Eh86YH (ethyl) -amide;
hydr oxy-1-mtol yl - éEgy|3 é%q@ﬁplqgggpylamlno S-methyl-pyrimidin-4-yl)-1H-
4- (5- Met hyl -2-0-tolyl anﬁ’lﬁﬁ’-’ 12rnCGFﬁDZ$¥§«IN; aFid 202 gyndroky - 2- EArpesdAY- aci d
(2- hydroxy-l-mtolyl - Jllafitderll 2amide;
4- (5- Met hyl - 238+ t an‘% Lepgonydapipo13+meniyloipyrimi dibokyyd -1 d
[ 1- (3- chl or o- phenyl ) - 2-PY¥%R -CRRPPKY dit desi@5[ P26 -chloro-phenyl) -2-
4-[ 2- ( 2- Hydr oxy- et hoxy &y )X y5-avsYRY Hapyde mi di n- 4-
yl ]-1H pyrrol e- 2- ca®boxdt | - Gedleprerhyanbxrg = § -mohHeipyeingiinahi ;- 1226: 4- -
[2- (N, N -Di met hyl - hy @yztaks)-25casbhyyl pyréeidl (R-hydroxy-1-m-tolyl-
4-yl]-1H pyrr @S- 2-car J)camdidg:(2- hydroxy-1 30 phenyl - et hyl)-ani de;
227: 4-[5- Met hyl - 22¢9- t41 {3 Metbeyapinphernpethy hh@yrimidin-4-yl) -1H-
pyrim din-4-yl]-1H pyr retrecdlegribexpbkyl aci aic{®- (2-hydroxy-1-phenyl-
hydr oxy- 1- phenyl - et hyl et de;amigg;
4-[ 5- Met hyl - 2- (m)rmz)i |4 (2-Fdcpropo)y ayino SHethyl Jpyrimidin-4-yl) -1H-

pyrrole-2-carboxylic acid (2-hydroxy-1- phenyl—

ethyl) -amide;

208: 4-[2-(3-Dimethylamino-phenylamino)-5-methyl-
pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid {(2-
hydroxy-l-m-telyl-ethyl) -amide;

25 209: 4-([2-(2-Chloro-phenylamino) -5- methyl-pyr1m1d1n-4-
y1l] -1KR-pyrrole-2-carboxylic acid (2-hydroxy-l1-m-
tolyl-ethyl) -amide;

210: 4-[2-(2-Hydroxy-1-phenyl-ethylamino)-5-methyl-

pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid (2-

30 hydroxy-l-m-tolyl-ethyl) -amide;

211: 4-[2-(2,3-Dimethyl-phenylamino)-5-methyl-pyrimidin-
4-yl}-1H-pyrrole-2-carboxylic acid (2-hydroxy-1-m-
tolyl-ethyl) -amide;

212: 4-[2-(3-Fluoro-phenylamino) -5-methyl-pyrimidin-4-

35 ¥1l] -1H-pyrrole-2-carboxylic acid {2-hydroxy-l1-m-

tolyl-ethyl) -amide;

213: 4-{2-Acetylamino-5-methyl-pyrimidin-4-y1)-1H-
pyrrole-2-carboxylic acid (2-hydroxy-l-phenyl-
ethyl) -amide;

40 214: 4-(5-Methyl-2-o-tolylamino-pyrimidin-4-y1}-1H-
pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-
ethyl) -amide;

: 4-[5-Methyl-2-(pyridin-3-ylamino)-pyrimidin-4-y1]-
l1H-pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-

45 ethyl) -amide; ’

: 4-{5-Methyl-2-{(tetrahydro-furan-2-ylmethyl)-amino]j -
pyrimidin-4-yl}-1H-pyrrole-2-carboxylic acid (2-
hydroxy-1-phenyl-ethyl) -amide;
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35 1H pyrrol e-2-carboxylic acid (2-hydroxy-I|-phenyl- ethyl) -am de; 229:

4-[ 5- Met hyl - 2- (5- net hyl -i soxazol - 3-yl am no) -

pyrim di n-4-yl ] -viblopyissel e- 2- car boxylic acid (2-

hydr oxy- 1- phenyl - et hyl ) -am de; 40 230: PCTIUS0/03791

4-(2-[1-(3-Cnhl oro-4-fluoro-phenyl)-2-hydroxy- : o1 %Y

et hyl am no] - 5- net hyl - pyri m di n-4-yl) - 1H pyrroB&-2- carboxylic aci d’w e

(2- hydroxy- 1| - phenyl - et hyl ) -am de; 231:

4- (5- Met hyl - 2- phengd ami 4ro-SpMetinydi-2- 44 pe ¥ rdid duys rfalren2 2c 21 HEXHY 1 )C- aaGnd ] -

[ 1- (3-fl uoro- phenyl) - 2-pSiniddmeryyet hyH] pard olss - 2F2rboxylic acid (2-

4-[2- (1- Hydr oxynet hyl - pnojndxarvilrphehylree byl ) -amide;

pyrim di n-4-yl ] - 12§+ nol-d-42-[cartbeylirexpcl tbiekf13ethylcarbamoyl) - 1H-

chl or o- phenyl ) -22- hy dr oxpgratdlyl3}-yari-geme Y6, 03064086 nPETL,YP02/ 03791 - 138

233: 4-[2-(2-Hydroxy- | Hyddtaesyeethpbxel byl #HOQery1 ester; |

net hyl - pyri m di n- 4214 { -4tHspyretalye- 2- ¢apPoxyid G i‘l‘n{éthyl ) ~amino] -

[1-(3-ch|oro-phenyl)-Zzbydhamipehhyh}=ﬁﬂﬂ Fr el 2-carboxylic acid (2-

4-[ 2- (1- Hydr oxymet hyl - pry@yh@nnphehy IEE A1 2 ami de ;

pyri m di n-4-ylio 1H gy a6l (Q-_Z:y@:@b?@ésps ltﬁe@%@aﬁrﬁho—s—methyl—pyrimidin-4—

hydroxy-l-n}t0|y|:Erhy@hﬁaﬁﬂdg'rr3§5l2-¢arbo§¥lic acid (2-hydroxy-1-

4- E ﬁ I( 2- Hydr Q>O<I_y- 1;nyi]r @iﬁs&uh& E?lgy&am&p) . d

net hyl - pyrim di n- 421 ] 41HopY1Eek8281 CL POMIAS -8Ckdthyl -pyrimidin-4-y1] -

(2+hydroxy-|-phenyrréthHLby%Qbﬂé;z-é£EBsgylic acid (2—§yd5zxy-1—pheny¥-

4-[2- (1- Hydr oxgnet hyl - peapyh agknge ; 5- met hyl ‘

pyrim din-4-yl |- 1haqr uolie-22c8y8083 1 £-w&itd1( 2t hylamino) -S-methyl-

hydroxy-l-phenyl-éfﬁylﬁyﬁﬁh@ain-Z 1]-1H-pyrrole-2-carboxylic acid (2-

4-[5- Met hyl - 2- (2- net hy yﬁi@k?pioﬂy éHQIUEtﬂﬁﬂﬁLgthQ; :

4-yl] - 1H pyrrol e- 2zzar Roxyl Mecagi dz(g—_'tnﬁ’l%fl%hla'— }:5.:11911@:{}5/—"{-21'}3“1}-1'-53”1 de;

and 238: 4-(2=2@yanoanmi BEr@oﬂEf-byéaﬂ(cSMi r&-cqayl(g-_ﬂb-hp(y,g};_ol_ -_t%lgilf boxylic

acid (2-hydroxy-|-phengtnot hyhhi@gi de.” -139 W claim 1.” Use o conpound

of formula I: R3UpMH 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-
yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-
phenyl-ethyl) -amide;

: 4-[2- (N’ ,N’-Dimethyl-hydrazino)-5-methyl-pyrimidin-
4-yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-

30 phenyl-ethyl) -amide;

: 4-[5-Methyl-2-(2-trifluoromethyl-phenylamino) -
pyrimidin-4-yl] -i1H-pyrrole-2-carboxylic acid (2-
hydroxy-1-phenyl-ethyl) -amide;

228: 4-[5-Methyl-2- (morpholin-4-ylamino)-pyrimidin-4-y1}-

35 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-1l-phenyl-ethyl) -amide;

: 4-{2-[1-(3-Chloro-4-fluorc-phenyl)-2-hydroxy-
ethylamino}-5-methyl-pyrimidin-4-yl}-1H-pyrrole-2-
carboxylic acid (2-hydroxy-1-phenyl-ethyl)-amide;

231: 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;

25 2

wm

N
[}V
)

[N]
8]
~J

|

[ 8]
38
fo2]

28]
8]
W

40

AN
W
o

%}
L
bt

]
8]



OR2 LV=J 1. CC | or a pharmaceutically acceptable derivative thereof,
for the preparation of a medicanent for inhibiting ERK-2 activity |n a
patient, wherein: Sp is a spacer group conprising a 5-nenbered
het ercoaromati ¢ rwogoaksgrein Ring A and QR2 are attached to P@Taise2/03791
non- adj acent positions; and wherein Sp has up to two R6 substi tuents
provided that two substitutable carbon ring atons in Sp are not CT 7000
si mul t aneously substituted by Rs; Z' and Z2-af&-each i ndependent I?/' sel ected
fromNor CH T and Q are each an independently selected |inker group; U
is selected from -8 : 4= NR (COHYdrNRY CONR/ AL oxXyNR OG- ethgl ami@ENRE~ , - CO -
-Q02-, -0C(0) -, -NR?SOQethyLBm’NRﬁudln 4 NRISOZNRYE Yoler 2- S@Zbcxmmchmfare
each i ndependent | y sel ettel®fahdmroepbenyl brie:hy®oxys esbly2dt edide pm
hydrogen, CN, hal oggh; R [N((RZHZdrGRymeony Chbrdg¥ liamisel) e6tedthydm - ( CH2)
yR5, - (CH2) yCH (R5) Zyyrim(idiR)-wCHl RB)ICHD e -2Nd84pdxydic acid (2-
-NRA(CH2) yN(R ) Z; vy i shfireixy-146-R31ys-sehyelcit-eshildegm R, R - (CH2) yCH
(R8) R CN, - (CHZ5CH{R8)(2CHy@kRbky21-1¥droxyaidihWCHthRLambhé R4y- 2; each
R is independently sel esdted if-pymiatdopt 4 oFEl 4 JH-Sahslet ot edrpooypi Selda ed
from Cl_6 aliphatic, Co¢2-hydaicwy-1aphehel aauntl ir-iargdeavi ng 5-10 ring atons,
or a heterocyd yl234 N0 -h@wi (NG HFdEBx{hmeth ¥l -Wibpydawinbd - ESmetdgpendent | y
selected fromR R/, - @Rimid@aRR-yl} CON gy Dold-2-382Bdxy1ie GBIy RR- or -
(CH2) yCH (RS) 2; each Rmrcxyi-ndgpengenddnyselsmaiaed from R OR CO2R,
(CH2) yN(R') 2, N(R'QB?Z @R [sSKAL hNRZ EORT - md¥R vICON (1B p 0By 1 afOhlh R/ vx i nBEAR -,
NR SRR, COR7, CN or SQAN-RH)-pyreats- Ro-dipddapendent y-sphesked £ rom
R7, F, CI 15 phenyl-ethyl) -amide; and

238: 4-(2-Cyanocamino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-

2-carboxylic acid (2-hydroxy-l-phenyl-ethyl)-amide.




(CH2)YN(R 2 N(R)2, OR, SR, NRCOR, NRCON(R )2, CON (R) 2, SO2R,
NR SO2R , COR7, CN, or SN (R ) 2; each R is independently selected from
hydrogen or an optionally substituted C1_6 aliphatic group, or two R7 on
the sane nitrogen are taken together with the nitrogen to forma 5-8
membered heterocyclyl or heteroaryl ring; R83%s selected fromR, 4{(T L
(O42)"OR7, (CH2).N(R4)2, or (CH2).SR7 ; and each wis independently
selected from 0-4.W&.cThimuse according to claim1l, wherein Sp is selected
fromone of the followng: ab C NLO N / t ghH Npl II // NNde
ONO/ 1 S/ i J 1 0c3 7003 -141 or a pharmaceutically acceptable derivative
thereof. 3. The use accordi Qgetgfcgaégmp%un}ghgfegd}ﬁqkdhcorrpound has one or
nore features selected from the group consisting of: (a) R3 is hydrogen,
carbocyclyl, -CH(R8)R, or an optionally substituted group selected from
Cl 4 aliphatic, 3-6 nenbered heterocyclic, or a 5-6 nenbered aryl or
heteroaryl ring; (b) TTRL is hydrogen, am no, OH 3-6 nenbered
carbocyclyl, or an optionally substituted group selected fromCl.6
al i phatic or a 5-6 nenbered aryl or F{agt eroaryl ring;

: " MNH

J\\-.Z1

i

A

RAOa
TR

I

or a pharmaceutically acceptable derivative thereof, for the

preparation of a medicament for inhibiting ERK-2 activity in a

patient, wherein:

Sp is a spacer group comprising a S-membered
hetercaromatic ring, wherein Ring A and QR? 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 R®;

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,-, -OC{O}-, -NR'SO,-, -SO,NR’-,
-NR’SO;NR’-, or -850,-;

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

R' is selected from hydrogen, CN, halogen, R, N(R’}s;, OR,
or QH;

R’ is selected from - (CHy),R®, - (CHa},CH(R®).,

- {CH;) ,CH(R")CH(R®},;, -N(R*),, or -NR*(CH,),N(R%),;

Yy is 0-8;




(c) Qis -CO, -C®-, -CONH, -SX2-, -SO2NH, -OC(ONH, -C(OONH, or
-CONHNH-; (d) R is -NR4 (CH2) yN (R4)2, - (CH2) yR5 , - (CH2) yCH (RS) 2
, or - (CH)YCH(RB)CH (R5)2; (f) R4 is R R, or -(CH2)yCH(R5)2i and (g)
R5 is an optionally substituted group selected from Cl-6 allphatlﬂ 9
phenyl, 5-6 nenbered heteroaryl, or 5-6 nenbered heterocyclyl We {ise
according to claim3, wherein: (a). R3 is hydoogen, carbocyclyl, -CH (R8)
R, or an optionally substituted group selected fromCl_4 aliphatic, 3-6

menber ed het er ocycki gs @relacﬁeﬁ ffr@ﬁrtRE’r ed, arytror, ch@hé)rl:oafd@ ring; (b)
T,,,R is hydrogen, amno mbered car boc&;{ca % or an optionally
GHe) SH RBNER

substituted group sel‘ggﬁb@}#(%m}ﬁf@alq’lbﬁa( Merbered aryl or

het I ori c m O NH-,
B e e S v s v & R R N C N LRGN

(CH2) yR5, - (CH2) yEHPERSFuped ggroup (S@IJEFt?@I-iE(m)Cﬁ-Ia(lR@)‘IaZM(fCe}ch4 is
R R, or - (CH2) yCH,(RS) o 2h S I istu d group
selected fromCl-6 arlglphatl ce 23)1 I‘?’g % hg.gr’r%)gé) eét%nr ar yf‘n 5?

menber ed het erocycl yﬂﬁeterthel%erﬂamcdnammg Bel@llamg :-’a;tomer ein sal d

conpound has one é?&?rr? Egawégﬁe&&%ﬁﬁﬁeg ?%;’Péhﬂgm -;COﬂé%ﬁ{I n%

(a) R3is selected from hydroge propyl’, ‘cycl oprapyl-,
cycl ohexyl , |sopropy|—CON4dﬂ;( CHQO]%@ pheﬂlyJ)YR - Gt (GIGﬂQ—DC}E(ﬂQIﬁyJ,, -CH (CHZC]—l)

gpil ;)ng_ll §/C|s_|3t?3| tu%@gqgﬁéﬁyfnd%nzy 2&? Sgﬁ%&%ﬁo‘% §¥ (:gflg’rl]'R' is
sel ected from opti ondkchy) auBSYi.t tt(Rd) o, pbrhy ISR MERRIEQREt N;ll’com(rnipy,l :
cycl opropyl, CON(R”),, SO;R’, NR’SO,R’, COR’, CN, or SO;N(R"),;
each R® is independently selected from R’, F, C1,
(CH2}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 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
hetercaryl 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 use according to claim 1, wherein Sp is

selected from one of the following:

iy H N N
() O YW 9 O
L n S e .



cycl ohexyl , CH2OCH3, CHZO-L OH, NH2, NHCH3, NHAc, NHC (O NHCH3 , or
CH2ZNHCH3 ; (c¢) Qis -CO,.-CONH, -SC2-, or -S2NH; (d) RZis - (CH)YRS,
(CH2) yCH(R5) 2, or - (CHZ) CH (R') CH (R5) 2, wherein Re is OH or CI—I2C]—1e 03
and (e) R5 is -CH2OH, -(CH2)20H, isopropyl, or an optionally substitl E&“
group selected from pyrrolidin-I-yl, rmrphqjqjln-4-yl pi peridin-1-yl,
pi perazin-1-yl, 4-nethyl[1, 4]diazepan-I-yl, 4- phenyl pi per azi ne- 1- yI,
pyridin-3-yl, yr'@f%%h&ﬂmacbﬁtﬂ@éﬂﬁ'accféﬂtéﬁig dtridaivd dhereof .
t et rahydr oi soqui noli ne, tetrahydrofuran-2-yl, cyclohexyl, phenyl, or
benzyl. j C CZ IN3 -143 6. The use according to claimS5, \/\herel n. (a) R3
is selected from hydrogen, rigth etgy(_l e dals) jj r l.qhexyl,
i sopropyl, - CH (CH2OH) phenyl ,YIEE Gr 8 ¥ Ffa{ﬁha q%iv—%f&-:l)%y%aq
- CH( CHZO—I)l sopr opwompcaﬂ(@a@—pmmmm cipytltures saheoptd diran yrhe group
substituted phenyl %%I QF. isoxazolyl group; (b) TIER is selected
fromoptionally su % ut eg phenyl nmet hyl , ethyl, propyl, cyclopropyl,
cycl ohexyl , CH2OCH3, CH20HR®QGH H}HdzogNHCI-Bar}NHAocl}Nl—IC -8) RAHCH3o1 201
CH2NHCHS; (c) Qis -CO, 2) yR5
TN GD) Yol (R 2 or SPUGHAY R PRS ST T RSO S G EETsTEH or
CH2OH, and (e) RS is - CH20H] ipHLEHR),2QHs ms&mﬁmlhemroaﬂydmtl opal hys-6
substituted group selected fro yrr I|d| hal i n- 4-yl ,
pi peridin-a-yl, piperazi n"Im5f re‘io ﬁh)‘?F[ eﬁ?%‘?%’i}ga{ﬁn@ v, 4-
phenyl - pi per azi ne- 1- yl (bpyrr;.,rd‘l ﬁsShyliro@yrU dinind-, YH, Bmsdraérﬁlbe/&ed
furan-2-yl, 1,2, 3, 4- . :
carbocyclyl, or an opticnally substituted group
selected from C,.¢ aliphatic or a 5-6 membered

aryl or hetercaryl ring;

{c) ¢ is -CO-, -CO,~, -CONH-, -80;-, -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, R’, or -{CH:},CH(R®);; and

(g) R® is an optiocnally substituted group selected
from Ci.¢, aliphatic, phenyl, 5-6 membered
hetercaryl, or 5-6 membered heterocyclyl.

4. The use according to claim 3, wherein:

(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) T.R* is hydrogen, aminc, OH, 3-6 membered
carbocyclyl, or an opticnally substituted group
selected from C;.; aliphatic or a 5-6 membered
aryl or heterocaryl! ring;

{cy Q is -CO-, -C0O,-, -CONH-, -50;-, -SO;NH-,
-OC{0)NH-, -C(D)ONH-, or -CONHNH-;



t et rahydroi soqui nol i ne, tetrahydrofuran-2-yl, cyclohexyl, phenyl, or
benzyl. 7_ The use according to claim?2, wherein said conpound is of
rormula 111-a_ Ill-a 1CCl 2'UX3 -'144 or a pharmaceutically accepté@tplg{]{]
derivative thereof. 8. The use according to claim7, wherein said “conpound
has one or nore features selected fromthe group consisting of: (a) R3is
hydr ogen, carbocyclyl, -CH(R8)R or an optiored |y substituted group
selected fromCl_4 aliphatic, 3-6 nenbered heterocyclic, or a 5-6

mermbered aryl or heter @i yR? risngNr byub,nRA .5 bydrngeh, Nd®) Lr @, 3-&
menbered carbocyclyl, or ﬁg ogti ongl | ¥I substituted group selected from
Cl 6 aliphatic or a 5-6 nentered-" & YRR héteroaryl ring; (c) Qis -CO,
-CR-, -CONH-, -SO2-, {8M2RHjs &, ORIO) M- 9}%2 ; Ong CONHNH- 5 (d) R2
is -NR4 (CH2) yN (R4) 2, - (GHR) yRs', - (GHB) yCH (K9 2, or -
(CH2).,,CH (R8) CH (R y)2R: i« prRepriomelly substityted2preas s&bscted and
(g R5is an optionally s I tut e . sel for 5-6
menber ed heteroaryl, or 5?%3&*@%%%%85%?%?&@%%‘ QST%%Ep'gg;é%%ccordi ng to
claim8, wherein: (a) R3hetdnmdrogenprcarbousatbgted HElHERSERe1pE . an
optionally substituted group selected fromCl.4 aliphatic, 3-6 nenbered
heterocyclic, or a 5-6 nenbered aryl or heteroaryl ring; (b) T,R is
hydrogen, N(R4)2, OH 3-6 FTeerbenee carbedyohyte oraim Jptiheralihysaid

substi t l;tyledr gr ggplcfgg%sgggag "R Br Gctl! ROALLEL" & R d HIRE' €fle SElp O
consisting of:

{a) R’ is selected from hydrogen, methyl, ethyl,
propyl, cyclopropyl, cyclochexyl, isopropyl,

- CH(CH,OH) phenyl, -CH(CH,OH)ethyl, -CH{CH,0H),,
-CH(CH@OH)isoprbpyl, -CB {CH,0H} CH;cyclopropyl, ox
an optionally substituted phenyl, benzyl, or
isoxazelyl group;

{b) TmR' is selected from opticnally substituted
phenyl, methyl, ethyl, propyl, cyclopropyl,
cyclohexyl, CH,OCHi, CH,OH, OH, NH,, NHCH,, NHAcC,
NHC (O)NHCH;, or CH.NHCH;; .

{c) Q is -CO-, -CONH-, -80,-, or -SQO,NH-;

(@) R® is - (CH,),R®, - (CH,)yCH(R®),, or
- (CH;},CH(R®)CH(R®),, wherein R? is OH or CH,OH:
and

(e} R® is -CH,OH, - {(CH,).,0H, igscpropyl, or an
opticnally substituted group selected from
pyrrolidin-1-yl, morphelin-4-vl, piperidin-1-vy1,
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-
tetrahydreisoguinoline, tetrshydrofuran-2-yl,

cyclohexyl, phenyl, or benzyl.



(c) Qis -CO, -002-, -CONH, -SO2-, -SO2NH, -OC(ONH, -C(OONH, or
--CONHNH-; (d) R2is -NR (CH2)YN(R4)2, -(CH2)yR5, -(CH2)yCH(RS)2, or
-(CH2)yCH (RB)CH (R5)2; (f) R4 is R R7, or - (CH2) yCH (R5) 2; an’ggigmj%
is an optionally substituted group selected from phenyl, 5-6 ne rt
heteroaryl, or 5-6 nenbered heterocyclyl. '19043A use of a conpound of
formula I: OR2 | or a pharmaceutically acceptable derivative thereof, for

the preparation of a nedi eafent dor dobbRiiidg FRIESE gct&ﬂ){éé%ﬂn a

bi ol ogi cal sanple, wherein: Sp is a spacer group conprisin nenber ed
het eroaromatic ring, V\:h(?"?’ eth RE nge Fectmd @@ﬂahe’deEachmtlt}d Sptayl,

non- adj acent positions; ei up substituents,
provi ded that two substlt t%?ﬁ gﬁ)%% g an%oﬁﬁxg ar e 71,
si mul t aneousl y substitut ed-B¥{ (Rﬁgorﬁphanyllzz anecleamﬂ)ertnglepemtemﬂzmwj ected

fromNor CH T and Q are_ i.ndependent | el ected |inker group; U
is selected from-NR -, -NR %ﬁ)&h f Né" OHSCBZ‘:YQGHQRPYI -€0-,

_C2-, -00(O-, -NR7S02-, asmonalmssmwtute@rphé%,, pbndd2t 5146 m
and n are each |ndependentI¥ sel e]rged fromzero or one; R is sel ect ed
from hydrogen, CN, hal ogen; YETER: or OH R2 is selected from -

(CH2) yR5, - (CH2)yCH( RS2, 'I‘-mRJ( Glslz)sey&témr&ﬂr' c(;REa)on%,nyNs&Béaznu g - NR4
(CH2) yN(R) 2; vy is 0-5; RS{S selected fromR , yCH(Re) R,
CN, - (CH2) yCH (Re) CH (BB§pl. muthyl, CﬂE?Y}CI—P{‘F@)]N (qm)lowogaéh Ris
i ndependent |y sel ected froayanom}uon@hgycmsu bﬁut@@l nggupNﬁgjl ectad from
G s aliphatic, C6_,0 aryl het eroaryl rin aV| ng 5-10 ri ng atom; or a
I'—iC(O)NHCI—h, or CH,NH
{c) O is -CO0-, ~-CONH-, -80,-, or -SO;NH-;
(d) R® is -(CH3},R®, - (CH;),CH(R®),, or
- {CH;) yCH(R®) CH(R®),, wherein R® is OH or CH,OH;
and
{(e) R® is -CH,OH, - (CH,),O0H, isopropyl; or an
optionally substituted group selected from
pyrrolidin-1-yl, morpheclin-4-yl, piperidﬁn—l-yl,
piperazin-1-yl, 4-methyl[1,4)}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-yl,

cyclohexyl, phenyl, or benzyl.

7. The use according to claim 2, wherein said

compound is of rormula IIXI-a:

IIT-a



het erocyclyl ring having 3-10 ring atons;' each R4 is independently
selected fromR R, -COR, -C02R, -CON(R )2, -S®2R, - (CH2)yRs, or -
(CH2) yCH(R5) 2; each R5 is independently selected fromR OR COX2R 1 ((GHEY]
yN(R7) 2, N(R) 2, OR , SR7, NRFTCOR , NR CON (R7) 2 , CO\I?'R) 2,
SO2R , NR7SO02RCORCN, or SO2N (R) 2; each R6 is independently selected from
R7, F, d, (CH2)YN(R7)2, N(R)2, OR, SR, -NRaCOR7, NR CON(R) 2,
CON(R )2, SO2R, NR SO2R, COR, CN, or SO02N(R )2; each R is independently
sel ected from hydrogen or an optionally substituted Cl-6 aliphatic group,
aken together with the nitrogen to

or two R on the sarre}gj}tro en are?L , )
forma 5-8 menmber ed" h2t ‘?férifgle)}“ltl&al KefEreRrdR1q idfgivREive shewedled from
R (CH2),,,OR, (CH2),,NR4)2, or (CH2),,,SR ; and each w is independently
selected fromO-4. 11. The use according to claim 10, wherein Sp is

sel ected fromone of tHe fJdNCowiys§: TECEINIG I47-CIHEMHTH @il Faid CNN,

I\ 1/ NN-NN bCdecdm@nda Maz @he 37 Mre features selected from the group

consisting of:

(a) R’ is hydrogen, carbocyclyl, -CH(R®)R, or an
optional}y substituted group selected from Ci.
aliphatic, 3-6 membered heterocyclic, or a 5-6
membered aryl or heteroaryl ring;

(b} TwR*' is hydrogen, N{(R%),, OH, 3-6 membered
carbecyclyl, or an optionélly substituted group
selected from C,.4 aliphatic or a 5-6 membered

aryl or heterocaryl ring;

{c} Q is -CO-, -COs-, -CONH-, -8505-, -80;NH-,
-OC (C)NH-, -C(Q)ONH-, or -CONHNH-;
{(d) R? is -NR*(CH:)yN(R')s, - (CH;},R®, - (CHy),CH(R®),, or

- (CH,) yCH (R®) CH (R®) 5;

(£) 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.

9. The use according teo claim 8, wherein:

(a) R’ is hyarogen, carbocyclyl, -CH(R®}R, or an
optionally substituted group selected from C;.4
aliphatic, 3-6 membered heterocyclic, cr 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 Cy.¢ aliphatic or a 5-6 membered

‘aryl or heterocaryl ring;



f g h J or a pharmaceutically acceptable derivative thereof. 12. The use
according to claim1ll, wherein said conpound has one or nore features
selected fromthe group consisting of: (a) R3 is hydrogen, car bocycl L,
-CH(RB)R, or an optionally substituted group selected fromC3, 47(¢ il
aliphatic, 3-6 nenbered heterocyclic, or a 54 . menbered aryl or heteroaryl
ring; (b) T.RL is hydrogen, am no, ON, 3-6 nenbered carbocyclyl, or an
optionally substituted p;selgst ed om C(?@iﬁ{ al iphatic_ 5-6 nmenbered
aryl or heteroaryl rlng(?y(‘é)l§ & COCfOr 002=, CO%@S%ZN% - SO2NH- ,
-OC(ONH, -C(OO\H, or GQN-QNHIH— (d¥ (RRO¥®- NW(—@G@HM (RO) 2, - (CHZ)

)(;rRS- ’ (CH(Z)C';Q—I( )F/Q%_|2l( ) 0(%()9)R Fiél S ahé&gg't’li&@%)alzr y~ éﬁ%@ﬂ’ﬁtu 40(IEHS) pséFec"E”éd

fromCl 6 aliphatic, phenyl-;cr@}ﬁcmﬂﬁbeneﬁ)zhet eroaryl, or 5-6 nmenbered
het erocycl yl . 13. The ;cordln toclaiml12 wherein: (a) R3is
hydr ogen, carbocyclyl, LJ&%H%RG’)ER ‘0 'arPropt(F@ﬁh)rq}ﬂ/(Rshbsﬁ%t ed group

sel ected from Cl_4 or -(@48R&Ii§b@tb tl@ﬂ@llﬁefﬂiﬁfs%Qtﬁ%Te@rQGMﬁﬂa'Qel@été‘d5 6
menbered aryl or heteroaryl rin TnR1 i s hydrogen, am no, OH,

menbered carbocyclyl, or SFP® %ﬁeé‘h’él'l?/ %Jb%‘%‘?ﬁtqﬁde@egﬁe‘ﬁﬁr%el @étédsfrom

Cl 6 aliphatic or a 5-6 nepdgssadg agygrgéygﬁtleroaryl ring; (c) Qis - ,
-Q02-, -CONH, -S-, -S®@NH, -0O(ON -C(OONH or -CONHNH-; (d) R2 is
- NR4 (CHZ)yN(R)Z - (CHZ)R' - (CHZ)yCH(R5)2 or - (CH2) yCH (Re) CH(RS)

2, (f) R&is R R, or 19.(Ch2)s¥ G (RebmRoudnt« @hrR514 S an optional |y
substituted group selected

R,

N)\f

TR’ @

m

Z

I

or a pharmaceutically acceptable derivative thereof, for the

preparation of a medicament for inhibiting ERK-2 activity in a

biological sample, wherein:

Sp is a spacer group comprising a S-membered
hetercaromatic ring, wherein Ring A and QR® 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
simultaneocusly substituted by R?%;

z! and z? 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(0)-, -NR’SO,-, -SO,NR’-,
-NR'SO,NR’-, or -S0,-;



fromCl_,6 aliphatic, phenyl, 5-6 nenbered heteroaryl, or 5-6 nenbered
het erocyclyl. 14. The use according to claim 12, wherein said corrpound has

one or nore features selected fromthe group consisting of: (a) (T SIL0
sel ected from hydrogen, nethyl, ethyl, propyl, cyclopropyl, cycl exyl
i sopropyl, -CH (CH2OH) phenyl, -CH (CH2OH) ethyl, -CH (CH2OH) 2,

-CH(CH2OH) i sopropyl, -CH(CH2OH) CH2cycl opropyil46e-or  an optionally
substituted phenyl, benzyl, or isoxazolyl group; (b) T,,,Rl is selected
fromoptionally sombstfit ot ede ehemyindapeinidehrlet ylectprdmrom egebopr opyé ;

cycl ohexyl , CHzocEB CH NHCH3i NHAc, .NHC (O NHCH3 .. or
CH2NHCH3 : (c) Qi's * C(’Eg%ﬁroms&dm%?“ §<52N|11a1°9§58) Re &R 2( @B yRs,
- (CH2)"CH(R5) 2, or or (c@i—JZ)yCH( Re) CH(R') 2, wherein R6 is OH or CH20H,  and

-149 (e) RS is -CH;OH - (CH2). 20H, |so§rogy or an optionally
substituted group se’r%&%‘&"ﬁe@mfrﬁ?r r &FFEdivR- 1- yICHeGHpiFol i n- 4- y1 |

pi peridin-1-yl, pipef@azh edh cudrPEL hyklird), 4141 az@painl
phenyl - pi per azi ne- 1-yl , pyrl din-3 -yT]SI,32 pyridin-4- yl, |E1Hd£fxdo(?yf12,'

furan-2-yl, 1,2, 3Y415t%t§ahydr0| soqui nol i ne, tetrahydrofuran 2-yl,

cycl ohexyl, phenyhs Nanstea ¢ Tﬁe e 0 9 i m 14, wherein:
(a) R3 is selected from hydreogenOm ;ﬁi a(t%ﬁ {%{)trao}p]g‘l Cécycl opropyl

cycl ohexyl , i sopropyI(CHzlﬂﬂ((@-IQOHﬂ]&ﬁenybr = CH:Chi2B )" Y 8t(RY) 2;  CH( CH. OH) 2,
- CH( CHZOH)i sopr opyk .- £H( GG pr r pt

substituted phenyl, Cbenzy I soxgzl I y é!r:%eé) fr%? a% bggg“se)(ect ed
fromoptionally subﬂqbtsmtlédtegihenw,p selantied diroyl Ca-pradpyphatégc! 0propyl ,

cycl ohexyl, CHZOCHSE:QHZOQ hgtgrgt¥ylp%¥g$lha%a%§Ag 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")2, -SOz;R’, - (CH,)yR®, or -{CHp),CH(R®),;

each R® is independently selected from R, OR, CO.R,
(CH2)yN{(R7)2, N(R"),, OR’, SR’, NR'COR’, NR'CON(R’).,
CON(R")2, SO;R’, NR'SO,R7, COR’, CN, or SO.N{R").;

each R® is independently selected from R’, F, C1,
(CHz )} yN(R"),, N(R7),, OR?, SR’, NR'COR’, NR’CON(R’),,
CON(R’),, SO;R7, NR'SO,R’, COR?, CN, or SO,N{(R7)j;

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
hetercaryl ring;

R’ is selected from R, (CH;).OR", (CH:)WN(R*}., or (CH;).SR';

and

each w is independently selected from 0-4.

11. The use according to claim 10, wherein Sp is

selected from one of the following:



NHC( O) NHCH3, or CH2NHCH3; (c¢) Qis -CO, -CONH, -SO2-, or -SO2NH; (d) R
is -(CH),R5, -(CH2)YyCH(R5)2, or -(CH2)YyCH(R')CH(R5)2, wherein R8 is OH or
CH20H, and (e) R5 is -CH20H, -(CH2)20H, isopropyl, or an optionally
substituted group selected from pyrrolidin-1-yl, norpholin-4-y2, 4] 10
pi peridin-1-yl, piperazin-1-yl, 4-methyl [ldfh]7di azepan-1-yl, 4-

phenyl - pi perazi ne-1-yl, pyridin-3-yl, pyr In-4- yl, imdazolyl,
furan-'2-yl, 1,2,3,4- tetrahydroi soquinc]ine, tgt rahydr,_pf uran-2-yl,

cycl ohexyl, phenyl, or benzyl. i. CT 2 IU3 159 16. T use cording to
claim 11, wherein said corrpounm 5&1 a:\112-a ;(Z}

phar rraceutl cally acceptable deri i veN ereof 7. TheNuse ording to
claim 16, wherein said conpound:as oné or nore features sel acted fromthe
group consisting of: (a) R3 is hydrogens carb clyl, oCH(R8)£R or an
optionally substituted group seINéc ed _l? :}al i p athc, rrenber ed
het erocyclic, or a 5-6 rrenbere or—het er (b) Rl is
hydrogen, N(R4)2, OH, 3-6 merrberted car docycl yh, or anl optlon_,ally
substituted group sel ected fromCl_6 all phatlc or a 5-6 nmenbered aryl or
heteroaryl ring; (c) Qis -CO, -C02-, -CONH, -S2-, -SO2NH, OC(O)NH—
-C(OONH, or - N " (

yCH (R5) 2, or COI(éj ?:I—I% yléiél?‘)'R?%uCI&-l( 5%@ af)ffpﬁ%b%i %@atl@%hfﬁfym( R5)2
and (g) R5 is an optionally substituted group selected from phenyl, 5-6

menmber ed heteroaryl, 0525'6Th@EqR§!EdanE§59ﬁ§C{glclaim 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 Ci.4
aliphatic, 3-6 membered heterocyclic, or a 5-6
membered aryl or heteroaryl ring;

(b} TeR' is hydrogen, amino, OH, 3-6 membered
carbocyclyl, or an optionally substituted group
selected from C,.¢ aliphatic or a 5-6 membered

aryl or hetercaryl ring;

{(c) @ is -CO~, -CO;-, -CONH-, -SO,-, -SO,NH-,
-OC(O)NH-, -C(O)CNH-, or -CONHNH-;
(d) R® is -NR*(CH;)yN(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 opticnally substituted group selected
from C;.¢ aliphatic, phenyl, 5-¢6 membered

heterocaryl, or 5-6 membered heterocyclyl.

13. The wuse according to claim 12, wherein:
(a) R’ is hydrogen, carbocyclyl, -CH(R®)R, or an

opticnally substituted group selected from Ci.



18  The use according to claim17, wherein: -151 (a) R3 is hydrogen,
carbocyclyl, -CH(R8)R, or an optionally substituted group selected from
Cl.4 aliphatic, 3-6 nenbered heterocyclic, or a 5-6 nenbered aryidcprzﬁjg
heteroaryl ring; (b) TI,R is hydrogen, N (R4) 2 , OH 3-6 nenbere
carbocyclyl, or an optionally substituted group selected fromCl_6
aliphatic or a 5-6 nenbered aryl or'heteroat4$-ring; (c) Qis -CO, -C02-,
-CONH-, -S2-, -S2NH-, -OC(ONH1 -C(OONH, or -CONHNH; (d) R2 is -NrR4
(CH2) YN (R4) 2, - (CH) yRSpbatic(,Claz-)s yEnbeRBH Het;e:ﬂ:ﬁcycllt(;l-la): wCh- 6 Re)
CH(RS) 2; (f) R4 is R R? (G-lzl)#rg%% %2 and R5 is an
optional |y substituted grolp %%ﬁee%taeriy EReFY! 5r’619'rrenbered
heteroaryl, or 5-6 nenberefRhetengayebyh, dRind\ use olei pbikiiddg ERK-2

activity in a patient, which nethod conprises admi ni ster| ng to said
patient a conpound sel ect ePFPAIH T grBuficBREA R hy gfubstituted group
4-(2- Ami no- 5- phenyl - pyri m gened-ad )frJeJﬁk RYI T @hepRar fRTNOWY L g %}nﬁered
di met hyl am de;  (4-[2- Ami no- 5-(3-chl or o- phenyl -pyrimdin-4-yl)-

pyrrol - 2-yl }-pyrrolidin-1-§F¥hetthddgacaryl ring;

(4-[2- Ami no- 5- (3-chl or g=2- §l ygrocfphen_y&a - PYLESASL N 40, -so,NH-,
yl]-1Hpyrrol-2-yl}-pyrrolidin-1-yl - met hanone:

4- ( 2- Ami no- 5- phenyl - pyri m tPh{QTH).- IICI-{@))QNBI'e Qr t@%&lyl.l c acid
(2-pyridin-3-yl-ethyl)- e [ ph

-pyrimidin-4-yl)-1H pyr(rag)nlﬁ -lysl]?m(&ﬁ\:f?d'mkﬁ WJ{ a 'on (CHZ)YCH{R Ya, or
[ 4- ( 2- Ami no- 5- phenyl -pyrlTﬂ‘éﬁzr}wQIHyRB))Clll-ﬂRf)yﬁrol 2- yI]

[1,4"]Dbipiperidinyl-I" -(g?] gethagones -(c CHIR®) , ;

{4-[2- Am no- 5- (3, 4- di met hoxy- phenyl pyrlm 2y Fff

1H pyrrol -2-yl }-(3- hydr‘@kprllp?eralndp@tioyﬁ)llmmmrtelted group selected
{4[2Amn05(34d|rret I | ) 1 2-yh}-
L1 47 1bi bl peri di byl o1yl hexats RNENLh) pRUELE! Ahedry )5 L HeRBEESL”

[ 4- (2- Am no- 5- mtonI yrlfFﬁfcﬁl‘r?ﬂrY;ll CrHSpyrnehterad heterocyclyl.

14. The |use 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, cyclohex?l, isopropyl,

~CH (CH,OH) phenyl, -CH(CH,OH)ethyl, -CH(CH;0H).,
~CH({CH;CH) isopropyl, -CH{CH,0H)CH,cyclopropyl, or
an optiocnally subétituted_phenyl, benzyl, or
isoxazolyl group;

{b} TuR' is selected from cpticnally substituted
phenyl, methyl, ethyl, propyl, cyclopropyl,
cyclchexyl, CH,OCHa, CH;OH, OH, NH,, NHCH,, NHAcC,
NHC (O) NHCH;, or CH.NHCH;;

(c) O is -CO-, -CONH-, -80:-, or -SOs;NH-;

(d) R® is - (CH;)yR®, - (CH;),CH(R®),, or
- (CH)yCH (R¥)CH(R®),, wherein R® is OH or CH,OH;

and



[1, 4" ] bi pi peridinyl-1"-yl-nethanone; tccs "M W 02/ 064586 PCTI US02/ 03791

-152 {4-[2-Ami no -5-(3-chloro-2-fluoro-phenyl)-pyrimdin-4- orl wh
yl]-1Hpyrrol-2-yl}-[1,4"]bipiperidinyl-1'"-yl-nmethanone; do%
[4-(2-Ami no-5-mtolyl-pyrimdin-4-yl)-1H pyrrol -2-yl]-
(4- hydr oxy- pi peridin-1-yl)-nmethanone; -149-

[ 4- (2- Am no-5-phenyl -pyri mdin-4-yl)-1H pyrrol - 2-y1]

[4-(2-fluoro-phenyl)-pigeraziss Log,pulvet @190, isopropyl, or an
[ 4- (2- Ami no- 5- phenyl - pyri m di n-4-yl)-1Hpyrrol -2-yl J-
(4-pheny|-piperazin-l-yl)-ﬁ@ﬁ?ﬁﬂﬁﬁiﬁ substituted group selected from

(4-(2- Ani no- 5- phenyl - pyri nigi s 43l Lo pYRE Pbr 21 3 1o : Cai a4
[ 4- (4-fluoro-phenyl)-3, 6- g’%ﬂ{/dro- 2H pyﬂl(’ji n-%yﬂ - rretyﬁéngrllg?ndm -yl
[ 4- (2- Ami no- 5- phenyl - pyr i nbdpera-iyi-L-¥BH, pyrmethyl il ]4) diazepan-1-yl, 4-
(4-pyridin-2-yl-piperazin-Ly ﬁ)-_ none; . _ s o e,
(4 D50 i no- 5 (35 40al et neR S bR e e iy g By din-3-v1, pyridin-s
1H pyrrol - 2-yl } - nor phol i n-¥lylimethzatghe; furan-2-y1, 1,2,3,4-
4-[ 2- Ami no- 5- (3, 4- di net hoxy-.phen -pyrimdin-4-yl]-1H .
pyrrol e-2-carboxylic acid eZtPrpa;?]r}%{ijfi)orllgégW’?% ) -taérﬁrég;ydmfuran'z'yl'
[ 4- (2- Amino-5-mtol yl - pyricgdianedkyyl, ) phbpyr rad -sndyll-
nor phol i n- 4-yl - net hanone;
4-(2-Am.no-5-mtolyl-pyrimdin-4-yl)-1Hpyrrol e-2- carboxylic acid
(2-pyridin-3-yl-ethyl)iam dehe 4- ub@- Aaiceor8ing 3e€htlofion pRenyherein:
pyrimdin- 4yl -1 RyrEole 2.93borvt G dlogen, mechy1, ewny,
~{4-[2- Ami no- 5- ( 3- chl or o- phargdyl- pycbhbgi opyt yIdyclildhexyl, isopropyl,
pyrrol -2-yl}-[4-(2-fl uoro-_p%lf%é- i.perazin-1-yl]-_ nethanone; {4-
[ 2- Ani no-5- (3-chl or o- phenyt)' ™ VF‘?#‘?RY -'4-'%{%31%)5&}%' -CH &H"OH) 2
pyrrol -2-yl)-(4-phenyl - pi permdmel} yddprehllanene;(CH,0H) CH.cyclopropyl, or
(4-[2- Ami no-5-(3-chl oro-phenyl ) -pyrimdin-4-yl]-
pyrrol -2-yl}-[4-(4-fl uor,o-aﬁhéjﬁgﬂl%’g?g}df‘%tr%q%]‘{;w‘feﬂﬂi 2e37YL m&*hanone;
[ 4-[2- Am no- 5- ( 3- chl or o- phieroHapopyli greum- 4-yl ] - 1H
pyrrol -2-yl}-(3, 4-di hy - i soquinolin-2-yl)-nmet hanane; .
{4~ 2- Ami no- 5- ( 3- chl orgfé’gh Y }%%?%%toﬁ%n.%ﬁw ?P'iﬁ’ngﬁofy substituted
phenyl, methyl, ethyl, propyl, cyclopropyl,
cyclohexyl, CH,O0CHs, CH:O0H, OH, NH., NHCH,, NHAcC,
NHC (O) NHCH,, or CH.NHCH;;
(c}) Q is -CO-, -CONH-, -80,-, or -SO,NH-;
(d) R* is - (CH)yR®, - (CH2)},CHI(R®),, or
- {CH;)yCH(R®*) CH(R®),, wherein R® is OH or CH,0H;
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-
vl, imidazolyl, furan-2-yl, 1,2,3,4-
tetrahydroisoquincline, tetrahydrofuran-2z-yl,

cyclohexyl, phenyl, or benzyl.



pyrrol -2-yl}-(4-pyridin-2-yl-piperazin-|-yl)-methanone;

(4-[2- Ami no-5-(3-chl oro-2-fl uoro-phenyl)-pyrim din-4- .
yl']-1H pyrrol -2-yl}-norpholin-4-yl-nmethanone; 00 1Ll
{4-[ 2- Ami no- 5- (3-chl oro-phenyl ) -pyri mdin-4-yl]-1H

pyrrol - 2--yl }-(4-hydroxy-pi peridin-I-yl)-nmethanone;

(4-[2- Ami no-5-(3-chl oro-phenyl ) -pyrimdi n-4-ykb=1H

pyrrol -2-yl}-[1,4"]bipiperidinyl-1-yl-methanone;

4- (2- Ami no- 5- phenyl - pynign dithed- Wde 1H8Y6F @118y %o CALRMXYHI CwREILin saiq
benzyl - met hyl - ami de; [ 4- (2-.Anmi no-5-phenyl -pyrimidin-4-yl)-iH pyrrol -2-yl]-
[ 4- (4- met hoxy- pherﬁff“}p[cb’irﬁerlézioﬁ- f‘??ﬂ“’flﬁé%gh%he;

[ 4- (2- Am no- 5- phenyl - pyri m di n-4-yl)-1H pyrrol -2-yl]

(2- hydr oxymet hyl - pi peri di n-i-yl)-met hanone;

[ 4- (2- Ami no- 5- phenyl - pyrim di n-4-yl)-1Wgwyrrol -2-yl ] -

(3, 4-di hydro-1| Hisoqui nolin-2-yl)-net hanon ,H } WO 02/ 064586 PCT/ US02/ 03791
-153 24CT NN 4-[ 2- Am no- 5-( 3, 4- di met hoxy- |)-pyrimdin-4-yl]-1H

pyrrol e-2-carboxylic acid benzyl - net hyl - gm de;
(4-[2- Am no- 5- (3, 4-di net hoxy- phenyl ) - pyri m W -
1H pyrrol -2-yl }-[4-(4-fluoro-phenyl)-3, 6-di7m(dr =2 H

pyridin-1-yl]-nmet hanone; g2
(4-[2- Am no- 5- (3, 4-di net hoxy- phenyl ) - pyri m di n- 4- y?] -
1H pyrrol -2-yl}- (3, 4-di hydro- 1Hi soqui nol i nt2Iy®) et hanone;
4-(2-Am no-5-mtol yl -pyrimdin-4-yl)-1H pyrrol e-2- carboxylic acid
benzyl - met hyl -ami de; [4-(2-Am no-5-mtolyl-pyrimdin-4-yl)-1Hpyrrol-2-yl]
(4- phenyl - pi per azi9F & PPprivecRuRbaelly acceptable derivative thereof.
[4-(2-Am no-5-mtolyl-pyrimdin-4-yl)-1Hpyrrol-2-yl]-
(4-methyl -[ 1, 4] di azepan-| -yl é nmet hanone; . '
[ 4- (2- Ami no-5-mtol yl - gyri nT@Fn- #5¢| ) -aq¢qyAinsl £2- gipim 16, wherein said
(3, 4-di hydro- 1H i soaginakl Aad- ¥he -SBRAONMatures selected from the group
4-[ 2- Am no-5-(3-chl oro-phenyl ) -pyrimdin-4-yl]-1H pyrrol e-2-car boxylgl c acid
benzyl - met hyl - ani #@PS1E41pg- Afi no- 5- ( 3- chl or o- phenyl ) - pyri m di n-4-yl]-1H
(2) R® is hydrogen, carbocyclyl, -CH{R®)R, or an
optionally substituted group selected from C;.4
aliphatic, 3-6 membered heterxocyclic, or a 5-6
membered aryl or hetercaryl 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;

(c) Q is -CO-, -CO;-, -CONH-, -S0,-, -SO,NH-,
~-OC(Q)NH-, -C(Q)ONH-, or -CONHNH-;
(@) R® is -NR'(CH;),N(R%),, - (CH;)yR®, -(CH.),CH(R®);, or

| - (CH,)yCH (R®) CH (R®) 5;
(£) R* is R, R, or - (CH;},CE{R®),; and
(g) R® is an coptionally substituted group selected
from phenyl, 5-6 membered hetercaryl, or 5-6

membered heterocyclyl.

18. The use according to claim 17, wherein:



pyrrol -2-yl}-(4-nmethyl-[1, 4] di azepan- 1-yl ) - net hanone;
4-[ 2- Am no- 5- (3-chl or o- 2-f | uor o- phenyl ) - pyri m di n- 4-
yl']-1H pyrrol e-2-carboxylic acid benzyl -met hyl - am de;
(4-[2- Ami no-5-(3-chl oro-phenyl)-pyrimdin-4-yl]-1H :
pyrrol -2-yl}-[2-(2-hydroxy-ethyl)-piperid i3 ]- nethanone;
(4-[2- Am no-5-(3-chl oro-2-fl uoro-phenyl)-pyrimdin-4-
%/I4] Q%H-Ap_yr rol -2-yl l}-|(4-(|ah1en°yli-spihgdu:agén; | eythoapdhdnor€H(RP)R, or an

-(2-Ami no-5-mtolyl-pyrimdin-4-yl)-1Hpyrrol-2-yl)-
[ 4- (2-f1 uor o- phenyl ) - pi per?ﬁtﬁﬁqaﬁ)}&] %’Héfﬁg%%?ﬁéfﬁ Gidid selected from Cu,
[4-(2- Amino-5-mtolyl-pyriifiirdey! 3-8 Hneybepéd Zialdrocyclic, or a 5-6
( 3- hydr oxy- pi peri di n-1-yl) - net hanone; ,
[ 4- (2- Ami no-5-m t ol yl - pyr i PARRSTEA- $FYL 10F phRT TN [ring:
[ 4- (4- met hoxy- phenyl ) - pbpefadi Bs| nyddodet hanene;, oH, 3-6 membered
[4-(2- Am no-5-mtolyl-pyrimdin-4-yl)-1Hpyrrol -2-yl]- .
[ 4- (4-f 1 uor o- phenyl ) - 3, 6- IFIRRAY ML pyPF dpR- AR 14 et F4R§Ratuted group
{4-[2- Am no-5- (3-chl oro- 2-{duQrQaphesy! ¢; Py&i ki irAdor a 5-6 membered
yl]-1H pyrrol -2-yl}-[4-(2-fluoro-phenyl)-piperazin-1-yl]- methanone;
(4-[ 2- Ami no- 5- ( 3- chl or o- 2-#M#oI¥- PREAYPFTPY rF AL n- 4-
yl]-1Hpyrrol - 2-yl }-[ 4~(4- gEiQO%p.he&b ) : PL@RiRZ] Ndo, - Y| Jsdyrizbanone;
{4-[ 2- Ami no-5-(3-chl oro:2-1l uor o- phenyl %-pyri m di n- 4- H\{zl ] -1Hpyrrol-2-yl}-
(4-methyl - [1, 4] di azepan=9<4)WH-, nefh@heid; . or —CONHNH-;
1- (4-{4-[2- Am no- 5- ( 3- gRh op0-;2 f_hywo 4h),- - S - (CH,),CH{R®),, or
pyrimdin-4-yl]-1H pyr SEI) ei-iz-l(%ar bon&?{z?gﬁgrﬂézi n-((ilfzglyl)z- et(haﬁ)o""né;;(RV\)iD2
02/ 064586 PCT/ US02/ 03791 - 164:1y@ (R'DEEIR ) 25 .
{4-[2- Am no-5-(3-chl or -§4 - pRen - i &l =,
yl)-1H pyrrol -2-yl}-. (gffl dj ﬁ%%o FH— ﬁ%qﬂﬁéﬂ’% (Zk&f/rf ') -anrcrlet hanone;
{4-[ 2- Ami no- 5- ( 3- chl or dSphBnyiS) 48y PPRI eR@l Ly y§ykggituted group selected
pyrrol -2-yl}-(3-hydroxy- pi pefst diHank1y! ¥ - EBLERPONE] heterocaryl, or 5-6

[ 4- (2- Ami_no- 5- phenyl - pyri m di n-4- - 12:- 1H pyrrol -2-yl]
membered heterocyClyl.

ACLT 1)

19. A yse of inhibiting ERK-2 activity in a
patient, which methed comprises administering to said
patient a compound selected from the group consisting of:

4- (2-Amino-5-phenyl-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid dimethylamide;

{4- [2-Amino-5- (3-chloro-phenyl} -pyrimidin-4-yl)-1H-
pyrrol-2-yl}-pyrrolidin-1i-yl-methanone;

{a-[2-Amino-5-(3-chloro-2-fluoro-phenyl) -pyrimidin-4-
yl] -1H-pyrrol-2-yl}-pyrrolidin-1-yl-methanone;

4- (2-Amino-5-phenyl-pyrimidin-4-yl) -1B-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-Bmino-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-y1] -
1H-pyrrol-2-yl}-(3-hydroxy-piperidin~1-yl)-methancne;

{4- [2-Rmino-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; .




4-met hyl -[ 1, 41di azepan-1 -yl ') - et hanone; g
.(1-(4-{2- [ [2 Am no- 5- ( 3, 4- di net hoxy- phenyl ) - pyri m di n- 4- 4001 (L
yl]-1H pyrrol e- Vearsessyl } - pi perazin-1-yl)-ethanone; PCT/US02/03791
{4-[ 2- Am no- 5- ( 3, 4- di net hoxy- phenyl ) -pyrimdin-4-yl]-
1H-pyrrol -2-yl}-(4-methyl -[1,41di azepan-I|-yl)-methanone;

[ 4- (2- Ami no- 5- phenyl - pyri m di n-4-yl)-1H pyrrép22-yl]-
(3- hydr oxy- pi peri di n-1-yl)-net hanone; _
4- [ 2- Ani no- 5- ( 3- chl of 8= pReApi YO | Iridilord-pi- 1 bbko pyhent B--Pyaanidiy-ac
aci d met hyl - (2- pyrYHi HE>-pirrelhygl-yl} afi det ] bipiperidinyl-1‘ -yl-methanone;
[ 4- (2- Ani no- 5- m t ol yll4py2 i AitherSnHtolyi-pyriaid2ayd {yl) -1H-pyrrol-2-yl] -
[ 2- (2- hydr oxy- et hy{4-Ipidrerivdipdperjtiin nethbnora hanone ;
{4-[2- Ami no- 5- ( 3- chl ¢# o{ 2-Ahime-G{Eremyll) ppyt mitdh f 4/1) - 1H-pyrrol-2-y1] -
yl']-1H pyrrol - 2- yl )4{ @~f2uoydrokgrel hybIpereir-di-311-wklhanBidanone;
4-[ 2- Am no- 5- ( 3- chl ol &~ 22 f Amn@-pireryly)l~ py i i difA-4-y1) - 1H-pyrrol-2-y1] -
yl 1-1 H pyrrol e- 2- cea-pdreyplyile papkta ¢ 2n hy-0f DiX3ynd thzgichgl. - 2-
phenyl - et hyl ) - met hyl {&mi 2ledmino-5-phenyl -pyrimidin-4-yl) -1H-pyrrol-2-yl] -
(4-[2- Ami no- 5- ( 3- chi -Oref2ublruepbepPEnyi )6 AHyEr@d-28dpyridin-1-y1] -
yl']-1H pyrrol - 2- ylMethénpyei;di n- 2-yl - pi perazin-1-yl) nethanone;
[ 4- (2- Ami no- 5- pheny| {py (2 fhlino4-phenl i pyrigl d2n¥d Jy1) - 18-pyrrol-2-y1] -
(4- hydroxy- pi peri di4npyrikdinret haAPNSErazin-1-y1) -methanone;
{4-[2- Ami no- 5- (3, 4- d{ sl hrapeyirphany(ls), 4pYLingt Bbky 4oBdrdy1) -pyrimidin-4-y1] -
1Hpyrrol - 2-yl } - (Ashpgreny -pkpe} Lbipioln)-4BUhaBeAshone ; ,
{4-[2- Am no- 5- ( 3- chl o e 2adint56e-(Bheniki he Py ExPI ghinA) -pyrimidin-2-y1] - 1H-
yl1-1H pyrrol - 2- yigyr{réibydr oxybikprid didid -(¢l-byRRERANPNE] - ethyl) -amide;
{4-[2- Am no- 5- (3, 4- dierethomyinehRenyl-}obyl  By-eidirdindd-v1) -18-pyrrol-2-y1] -
1H pyrrol - 2-yl } - (4ropphbdin-2-y1 - fiefmsd)- 1- yl ) - net hanone;
{4-[ 2- Ami no- 5- ( 3- chl or (2 {Heimd-B~py kbl Ui Py AivddinlH-y1) ~1H-pyrrole-2-
pyrrol -2-yl }-[ 4- ( 2apdxpXyceabyd ) (2 piraaas-n-k1ybiny et hanghe;
1-{4-[4-(2- Am no- 5- r& 4 [ AAmipye-isAi(d- BhBo ¥ ) pHeI P -8 midin-4-y1] -1H-
2- car bonyl ] - pi per gyirmeolleyt } cethaiane; acid {2-pyridin-3-yl-ethyl) -amide;
{4-[2- Am no- 5- (3, 4- diarelhaexinghenyb) cpYs el ghamA)Y by rimidin-4-y1] -1H-
1H-pyrrol - 2-yl } - [ #yE2eol} neyd} phenyd Jrlpicpez arefyl y ybipe rEiihaNQRA;) -
methanone;
{4-[2-Amino-5—{3-chloro-phenyl)-PYrimidin-4—yl]—1H—
pyrrol-2-y1}-(4-pheny1—piperazin—l—yl)-methanone;
{4—[2—Amino-5-(3-chloro—pheny1)—pyrimidin-4-y1]-1H—
pyrrol—z-yl}-[e—(4—f1uoro-pheny1)—3,6—dihydro—2H-pyridin~
1-y1l] -methancne;
{4—[2-Amino-5-(3—chloro-pheny1)-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-z-yl}-(4-pyridin-z-yl—piperazin—l—yl)-methanone;
{4—[2—Amino-5-(3-chloro-2-fluoro-phenyl)-pyrimidin-4-
y1l]-1H-pyrrol-2-yl}-morpholin-4-yl-methanone;
{4-[2—Amino—5-(3—chloro-pheny1)-pyrimidin-4—yl]—1H-
pPYrrol-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;
4- (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;




[ 4- (2- Am no- 5- phenyl - yr|md|n 4-yl)-1Hpyrrol -2-yl]-

pyrrolidin-I|-yl

{4-[ 2- Ani no- 5- (iypghmro phenyl ) - pyrim din-4-yl]-1H PCT/US02/03791
pyrrol - 2-yl }-norphol i n-4-yl - met hanone; WO 02/ 06. 586 PCT/ US02/ 03791 15& fd (ﬁ
G 2003 4-(2- Ami no-5-net hyl - pyri m di n-4-yl)-qd%pyrrol e- 2- carboxyllc‘hﬁ ik
benzyl am de; 4-(2- Am no-5-nethyl -pyrimdin-4-yl)-1H pyrrol e-2- carboxylic

aci d 3, 4-difluoro-benzybagh{€s-5- (3, 4-dimethoxy-phenyl) pyrlmldln -4-yl] -1H-
4- (2- Ai no- 5- met hydy mnénzdbarﬂcyyilcl%dw kg y2 - E.@EH?i(yérﬁfdé?-C'

(2- hydroxy-| - phenyl - es hyb ) xR ‘%-(3 4- dlmethoxy lmldln 4 -yll-
4- (2- Ami no- 5- net hylg Ilrlgldlp_nyff}y ﬂ){{orrg ?h ;i’r]p g.y )—& Ay
4-f1 uoro-benzyl amﬂﬁ,ld@_n, -~ pyrrol e-2-
carboxylic acid 3-chlgre, aNQey, dlmeth rlmldln 4-yl] -

4- (2- Ani no- 5- et hyy &I}rgtﬁg%yn‘lyu én%éltﬁ%‘({di’%% g@éﬁi Jlrf ;?&_18

4- met hoxy- benzyl a pyri m yrrol e- 2-

b | d 3
carboo 1o goid 3 SHOLS: %{rﬂ;g;y BM g t@fﬁg A
t et r ahyd f -2-

El ((azrimyn(r)OS lrJnre?Ey eln Ex?pc;-rg -n H—Qﬁﬁ\‘ T ncar Gyt p?’iﬁ%l 2-yll-
(tetrahydro-furan- 0_ _ _tihy ]Bmldé"n I}%()) {_l__%ya%o]d.z_yl]-
4-(2- A 5- th carboxy

(3( hydToQS - gﬁenz Pr)ér %?FL-I'[E -]fi Qzepa methano

f%o mi -
s %nfng"goﬁ T el
5 CIr-l?"% pémen&l@o)gg/lrllmlg&n -yl] -1H-
byl

“‘l

g’ (ﬁl 5-Di er} PO pypwp bc}xyl aci enzy amide;
4- ((:2 2\:110n0 5- lrjnce)'[ﬁ r ﬁl 3 Ch ﬂﬁhenryrlcgl 2 %mél%f’?)o?( Jl] 246 d
3-chl o o-4-1 | Uor o 1 29 ln} [1 4]8¥azepan met ancne;
d 5 (3 ﬁ ? %+fluor hfnylé 1d1n 4-
4- (5- Acetylamno% - 5 T ROl e r >iy N T
3- chl A-F TEat b1t id "benzyl- met Y
3 02 XI‘O . ugro L % -5 (3-chloro- I'I:n},,',rll]_1 rimidin-4 15} X‘lyl-{ d
[ m no- 5- ( 3- EG& 2 [V 24¢. rﬂy r%xyRéi §per1 in-= 1Cég. 9 I ¢ aci

3-chl oro-4-fl uor o+

4-(2- Ami no- 5- hydroxy{nyérHﬂyﬂB i ¥5)cﬁft§gcf(¥f%5%o -phenyl) -pyrimidin-4-

yl]l -1H-pyrrol-2-yl}- (4-phenyl-piperazin-1-yl) -methanone;

[4-(2-Amino-5-m-tolyl-pyrimidin-4-yl)-1H-pyrrol-2-y1]-
[4-(2-fluoro-phenyl) -piperazin-1-yl] -methanone; '

[4- (2-Amino-5-m-tolyl-pyrimidin-4-yl)-1H-pyrrol-2-y1] -
(3-hydroxy-piperidin-1-yl) -methanone;

[4-(2-Amino-5-m-tolyl-pyrimidin-4-yl)-1H-pyrrol-2-vyl]-
[4-{4-methoxy-phenyl) -piperazin-1-yl] -methanone;

[4-{2-Amino-5-m-tolyl-pyrimidin-4-yl}-1H-pyrrol-2-y1] -
(4-(4-fluoro-phenyl) -3, 6-dihydro-2H-pyridin-1-yl] -
methanone;

{4-[2-Amino-5- (3-chloro-2-fluoro-phenyl) -pyrimidin-4-
yl) -1H-pyrrol-2-yl}- [4- (2-fluocro-phenyl) -piperazin-1-yl] -
methanone;

{4-[2-Amino-5- {3-chloro-2-fluoro-phenyl) -pyrimidin-4-
yl]-1H-pyrrol-2-yl}- [4- (4 -methoxy-phenyl) -piperazin-1-
v1l]) -methanone; '

{4-[2-Amino-5-(3-chloro-2-fluoro-phenyl) -pyrimidin-4-
yl}-1H-pyrrol-2-yl}-(4-methyl-[1,4ldiazepan-1-yl)-
methanone; .

1-(4-{4-[2-Amino-5- (3-chloro-2-fluoro-phenyl) -
pyrimidin-4-yl}-1H-pyrrole-2-carbonyl}-piperazin-1-yl) -
ethanone;




carboxylic acid 3-chloro-4-fluoro-benzyl am de;
4- (2- Am no- 5- net hyl am nonet hyl - pyri m di n-4-yl)-1H pyrrol e-2-carboxylic

aci d 3-chl or o- 4wblogeéssdoenzyl am de; PCT
4- (2- Ani no- 5- hydr oxymet hyl - pyri mi di n- 4-yl ) - 1H pyrrol e- 2-carboxy 16 act d
3-chl oro-4-fl uoro-benzyl am de; A0CT 2603

4-[2- Cycl ohexyl am no- 5- (3- et hyl - ur ei do) - py-Lsei-di n- 4-
yl]-1H pyrrol e-2-carboxylic acid 3-chloro-4-fluoro- benzyl am de;
4-[ 2- Acet yl ami no- 5- ({3t-niX-Byrinur 8 (D) cllysirar XH flubry-bhenyl) -pyrimidin-4-
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4-[5-thhy|-2-(nnrpho|in-4-y|anino)-py%jkiuin-4-y1 -1H
pyrrol e-2-carboxylic acid (2-hydroxy-|<pkeé Ny zam de;

4-[ 5- Met hyl - 2- (5- net hyl -i soxazol - 3-yl am q%—o 1 di n-
4-yl]-1H pyrrol e-2-carboxylic acid (2-hyam xy-1-phenyl - ethyl)-am de;
4-{2-[1-(3-Chl oro-4-fl uoro-phenyl)-2-hydroxyz:-

et hyl am no] - 5- et hyl - pyri m di n-4-yl }-1H pyrrol e-2- carboxylic acid
(2-hydroxy-| - phenyl - et hyl ) -am de;

4- (5- Met hyl - 2- phesy! anpbRQrdyddudidan 14 ¥bkepthBYE I @b L1t QA ReXYLbe, acid
[ 1- (3-fl uoro-phenyl)-2-hydroxy-ethyl - am de;

4-[ 2- (1- Hydr oxynePR§FedR bpyl ami no) - 5- et hyl - pyri mi di n-

4-yl]-1H pyrrol e- 2pcagboxyhd e AGrul) coRpehl PRS- PhenYdnserea

2- hydroxy-ethyl]-am de; ] ) ] . )

4-[2- ( 2- Hydr oxy- | - hyt{RtERPFECRFF i@t FiASnmi e rnmBdRrgl & and Q'R* are
pyrim din-4-yl |- 1H pphia@h@alr 620Xy | hdn Bdfddetit( Positions; and wherein
chl or o- phenyl) - 2- hydr oxy- et hyl ] - am de; )

4-[ 2- (1- Hydr oxyret hyiR paspiPakP noye B metkyEipyeR e diprovided that two
4-yl]1-1Hpyrrole-2- caikex¥ b epdei da ks brbmd 4 Al ¥h- a8l ydq - ani de;

simultaneously substituted by RS;

z' and 2z® 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-, -COp-, -0C(0)-, -NR’SO;-, -SO;NR’-,
-NR’SO,NR’-, or -S0,-;

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

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

R?" is selected from - (CH;},CH(R®), or - (CH.),CH(R®)CH(R®),;

Yy is 0-6;

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

- (CH2) yCH(R®’)CH(R®);, or - (CH;),CH(R®}IN(R*),;
each R is independently selected from an opticnally

substituted group selected from C;.s aliphatic, Cg.10



2- (2- Hydr oxy- 1| - hydr oxynet hyl - et hyl am no) - 5- net hyl -

imdin-4-yl]-1H pyrrol e-2-carboxylic acid (2-hydroxy-

henyl - et hyl ) Wafi2#e+586 PCT/US02/03791

2- (1- Hydr oxynet hyl - pr opyl am no) - 5- net hyl - pyri m di n-

|']-1Hpyrrol e-2-carboxylic acid (2-hydroxy-|-phenyl- ethyl)-an de; and
5- Met hyl - 2- (2- net hyl - cycl opr opyl am no) - periE'm di n-4- 0CT 2003

| ]-1H pyrrol e-2-car box I|c aci d (2-hydroxy-|-phenyl - ethyl)- am%e \3\3
02/ 064586 PCT/ US021 g, 3 G tegoAY & oA UMY Sradl F1ng: aFEWfA, OB6NH |
1, CCT 2003 or a pharmadmulyrgﬁgem@pﬁge fargd vahivecbigr eof,  wher et n:
Sp is a spacer group corrpr| sing a 5-nmenbered heteroarorrau c ring, wherein
Rng A and Q R2° &@&h B{ ti Hewlepsndpnaly nosleati et diompsi R onsCORInd - @Ak ei n
Sp has up to two R6 salstd™t uents, pr ov sha u §.ut abl e carbon
ring atons in Sp are not(td 55| rrulst%éneous &Fgﬁ%ét%’{u\t,\g%l}l‘gye%h }21 and Z2 are
each i ndependent | pashl BEtied ifndepeNdent T, selledtsed flvionk &, QROUPD.KY i S

| ected f CGCs-, 2902 U b NR -,
seiseied Trom S R, PR sw g SR Shetolien,

-NR S02-, -SO2NR - CON\R7S.02NR>zR?. NR’S607- . CORANCEN] ame seanthedependent |y
sel ected from zer he el ected from hydrogen hal ogen, R
N(R7)2, OR o%aghzﬁ s s?eRjdéeé’F?éﬁe?Fg’Fn C{; %2' T§NC

( CH2) yCH( R8) CH (R5) 2{CHY N R0 6;NR3) b s &, esRé:d NH’OURR NIRcoN (RGH2) yCH
(Re) R CN -(CH2)y CH( 52 I GH2 (RB) N(R4) 2; h Ris

i ndependent |y sel ectéaé‘g((]f%? L%ﬁﬁ?? %XR I‘? % SO?N?I%S

each R’ is 1ndependently selected from hydrogen or an

y

4-[
pyr
1-p
4-1
4-y
4-[
y

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;),OR’, (CH,)JN(R');, or (CH;).SR’;

and

each w is independently selected from 0-4.

21. The compound according to claim 20, wherein Sp

| is selected from one of the following:

H H N N
3O U QW
a b c d e
s S o
) O v O O
f g h ! J

or a pharmaceutically acceptable derivative thereof.



substituted group selected fromd _6 aliphatic, C6_1o WO 02/ 064586
PCT/ US02/ 03791 } 'LOCI 2003 aryl, a heteroaryl ring having 5-10 ring atons,

or a heterocyclyploiésag having 3-10 ring atons; each R4 is i ﬁ%gﬁ%iy
selected fromR R, -COR7, -C02R, -CON(R7)2, -SO02R7, - (CH2) yR5, -
(CH2) yCH(R5) 2i each R5 is independently selected fromR OR CO2R 68—!@
yN(R) 2, N(R) 2, OR7 , SR', NR7 COR7 , -NRsGON (R) 2 , CON(R7)yBtlls 1'{7
, NR SO2R , COR7 , CN, or SN (R7) 2 i each R6 is independently sel ected
fromR7, F, A, (CH2)2yN (179 chmpupB7hc2or@Rlg SR .aiNREGORYherdn CON
(R7) 2, CON(R7)2, SQ2R7, NR7TSCRR , COR, CN, or SO2N (R) 2; each R_is

i ndependent | y sel 8Bt BdCPTRANIY diaSy&RCoP aRO Bpt $3HAGY safisstedufsem cahs

al i phatic group, ?Eowoc&siml{gh%fsane nitrogen are taken together with
the nitrogen to forma 5-3 menber ed heterocyclyl or heteroaryl ring; R$

is selected fromR (CH) s hyérpgen, NegrRPCYELlYdr, CHIR®MR.SRY, anl65 and
each wis independently selggted;h{omPs4: !rn% 0 nd_ac ifhg to
claim 20, wherein Sp is sepl%ect eé ?rom %neto d'lt e fugjl Ig%\c/i\ngﬁg?élfﬁﬂ ﬁ"’N N
(10 abcde N | ~~ Naliphptif, 3¢ @beyed hpteriocycdica or a 5-6

Phamoputeally Seoep SobE Bt LIeLLYE 4ptenladQ. 03¢0 PCTI Loz 0371
{b) TsR" 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 heteroaryl ring; and
(¢) R® is R or OR’, wherein R is carbocyclic, or an

optionally substituted 5 or 6-membered aryl or

heteroaryl ring.

23. The compound according to claim 22, wherein:

(a) R’ is hydrogen, carbocyclyl, -CH(R®)R, or an
optionally substituted group gelected from Ci.g
aliphatic, 3-6 membered heterocyclic, or a 5-6
membered aryl or heteroaryl riﬁg;

{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 hetercaryl ring; and

{(c) R® is R or OR’, wherein R is carbocyclic, or an
optionally substituted S or 6-membered aryl or

heterocaryl 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,



sai d conmpound has one or nore features selected fromthe group consisting
of: (a) R3 is hydrogen, carbocyclyl, -CHRB)R, or an optionally
substituted groWP038¢se ed from Cl. 4 aliphatic, 3-6 nenbereddraissr/oyc! i c,
or a 5-6 nenbered aryl or heteroaryl ring; (b) TnR is hydrogen, ani no,
OH, 3-6 nenbered carbocyclyl, or an opti onalg7y substituted group ﬁ t% ed
fromC, _6 aliphatic or a 5-6 nenbered aryl “Or heteroaryl ring; anﬁb ? ) RS

is Ror OR7, wherein Ris ¢ cyclic, or an__optionally substituted 5 or
6- nenmbered aryl or heter o'acﬁ'{/&%r‘%éﬁg?hwl'Th‘é:}’c‘éﬁp%wké’c]cor'(‘fif{ﬁﬁfit%‘)GI'ai m
22, wherein: (a) R3 is hydnp@enoHfasHOEAEIY,! - cH@OEEN R, 0 c 88p ARy 0nald ¥
substituted group selected fromCl -4 aliphatic, 3-6 nenbered heterocyclic,
or a 5-6 nenbered aryl orfTh&RSAGRAYEYr PHESt ¥t erhivhenylpybengeh, i no,
OH, 3-6 nenbered carbocycladxaz@1y@ngeBhhonally substituted group selected
fromCl_6 aliphatic or a 5-61rrenbereg aryl or heteroaryl ring; and (c) R5
is Ror OR7, wherein R{P5 B& bbdeyeg¢lectast fapm optionally suisstitugedd 5 or

6-menbered aryl or heteraoaf ' Reenod- co a i o claim
22, wherein said corrpounﬁag one orgrfrbr%%ldt %g’ggél gggie%ﬂjﬂg%;r%'t he
group consisting of: (a) R¥YdleheaydctCH.0Ham GyMHogOH, NEi hWHCHet hylac,

propyl, cyclopropyl, cycl g@g&) ~sopr %}9?0_2/ 4586 PCT/ US02/ 03791
-167 1..0 C T 233 - CH (CH2 w’gﬁ%ﬁv |‘9‘,p)6-Prz CHE ethyl, - CH (CH2OH) 2

- CH (CH20H) i sopropy¢) R°Cljs( CHR2 CFl:0BH2 cpcbopyobyt, @r arampopbhahay| y

substituted phenyl, benzyl_.ar..| I group; .(:b) TnR. _is.sel ected from
optional |y substituted sub%tlthﬁgéaﬁﬁ%ﬁ§lg%r'ﬂ%rlgy ring, an&iQ is
~C (O} NH-.

25. The compound according to claim 24, 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) TwR' is selected from optionally substituted
bhenyl, 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
substituted phenyl or pyridyl ring, and Q' is
-C{O)NH-.

26. The compound according to claim 21, wherein

said compound is of formula I":



phenyl, nethyl, ethyl, propyl, cyclopropyl, cyc |Iohexyl , CH2OCH3 , CH2COH,
OH, NH2, NHCH3, NHAc, NHC (O NHCH3 , or CH2NHCH3; and (c) R5 is OH,
CH2OH, carbocyclwe p2/mussan optionally substituted phenyl or px&thhy&hgp

and Q is -C(ONH. 25. The compound according to claim 24, where (a)
R3 is selected from hydrogen, nethyl, ethyl, propyl, cyclopropyl,
cycl ohexyl, isopropyl, -CH (CH2OH) phenyl,-leH-(CHZCH) et hyl, -CH1U@H2&§§

2i - CH(CH2OH)i sopropyl, -CH(CH2OH) CH2cycl opropyl, or an optionally
substituted phenyl, benzyl, or i$ﬁu@%olyl group; (b) T,,R is selected
fromoptionally substituted phenyl, Hhyl , ethyl, propyl, cyclopropyl,
cyc | ohexyl , CH2OCH3 , CH2OH, OH, NHZ NHCH3, NHﬁB, NHC (O NHCH3 , or
b

CH2NHCH3; and (c) R5 is OH, CH2OH, cm 1cIic Ptlonall
substituted phenyl or pyridyl ring,dgnd-l -oqC»N 226. The conpound
according to claim 21, wherein sai Howd Oty al,,: W

02/ 064586 PCT/ US02/ 03791 -168 NH 1LCCT!1003 or g pharmaceutically

accept abl e derivative thereof. 27. Ther%npound according to claim 26,
wherein said conpound has one or nore featukrgs selected fromthe group
consisting of: (a) R3 is hydrogen, carbocyclyl, -CH(R8)R, or an optionally
substituted group selected fromCl 4 allphatlc 3-6 nenbered heterocyclic

or, 8,56 Teher ey by greb et 055y [0 LR TuLR. L5, Dydragene MR 2

OH, 3-6 nenbered carbocyclyl, or an g%v?u% t-sel ect ed
fromCl_6 aliphatic or a 5-6 nenbered

27. The compound according to claim 26, 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) 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; and

{c) R® is an optionally substituted 6-membered aryl,

heteroaryl, or carboecyclic ring.

28. The compound according to claim 27, wherein:

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

(b) TaR' 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



aryl or heteroaryl ring; and (c) R5 is an optionally substituted 6-nenbered
aryl, heteroaryl, or carbocyclic ring. 28. The conpound according to claim
27, wherein: (éyoﬁ@mﬁ§6hydrogen, carbocyclyl, -CH(R8)R, or aPCasimsal y
substituted group selected fromCl.4 aliphatic, 3-6 nenbered heterocyclic,
or a 5-6 nenbered aryl or heteroaryl ring;_ig _T,,Rl is hydrogen, h@¢ﬁ%ﬁ3
OH, 3-6 nenbered carbocyclyl, or an optiona substituted group 15 ected
fromCl-6 aliphatic or )5-@ nmenbered ., aryl or hetero%%¥I ring; and WO

02/ 064586 PCT/ US0210379'C - T69*1. 8O Br 15853 Ly FuRBt L kULl Frmegivereg aryl,
substituted 6-nenbered aryhetehedgroary ca@boegehoeysisg. ring. 29. The
conpound according to claim2l, wherein said conpound 1s of formula I:

or a pharmaceutically acceptable derivative thereof. 30. The conpound
according to claim29, aher ehd c&mpELAdMUHIARAS cBNE195 D] € MRS

sel ected fromthe group consisting of: (a) R3 i's hydrogen, car ocyé1y|,
-CH (RB) R or an S&it SoRekpasi®seh thr@yrlgr dip sel ected from Cl_4

al i phatic, 3-6 nmenbered heterocyclic, or a 5-6 nenbered aryl or heteroaryl
ring; (b) TnRl is hydrogen, amino, ON, 3-6 nenbered carbocyclyl, or an
optional |y substituted group sel eBlded from Cl-c, aliphatic or a 5-6
nmenbered aryl or heteroaryl ring; an H(c) R5 is Ror OR7, wherein Ris
carbocyclic, or an optionally substifyted 5 or 6-nenbered aryl or
heteroaryl ring. 31. The conpound agcarding to J ai 130, wherein: (a) R3

ai
i s hydrogen, carbocyclyl, -CH(R8)R,: Jégié?ﬂﬂﬂituted gr oup
H L

selected fromCl_4

or a pharmaceutically acceptable derivative thereof.

30. The compound according to claim 29, wherein
said compound has one or more features selected from the
group consisting of:

{a) R’ is hydrogen, carbocyclyl, -CH(R!}JR, or an
optionally substituted group selected from C;.,
aliphatic, 3-6 memberxred heterocyclic, or a 5-6
membered aryl or hetercaryl 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 heterocaryl ring; and

(c) R® is R or OR’, wherein R is carbocyclic, or an
optionally substituted 5 or é-membered aryl or

heterocaryl 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,.,



WO 02/ 064586 PCT/US02/03791 -170 /LCCl 2U ,1J aliphatic, 3-6 nenbered
heterocyclic, or a 5-6 nenbered aryl or heteroaryl ring; (b) TnR is
hydrogen, am nowoG@kless3ss6 mMenbered carbocyclyl, or an opti ona},‘lﬁ(ﬂdswg379
substituted group selected fromCl_6 allphatlc or a 5-6 nmenbere
heteroaryl ring; and (c) RS is Ror OR, wherein Ris carbocyclic, ZLQC'T
optionally substituted 5 or 6-nmenbered aryl 0r0- heteroaryl ring. ﬂ. Lo

conmpound of forrmula 111-al: Il1l-a" or a pharmaceutically acceptable
derivative thereof, whereiliphitis, aBLlSnlIﬁ@tﬁbeé’cUQletléﬂo% Qh%CtSQ fromn
“NR -, -NR CO, -NR CONR -, -NR CCB-,_ -0-, - CONR 2-, -0 O -,
-NR S2-, -S2NR -, -NR “@@?ﬂﬁed agyl. QDZhEt%%%Wln rirgieach | ndependent | y
sel ected from zero or e ,rR id igﬁl £d Jnfi@® hydr ogeg, ogen, R
N(R7)2, OR, or OH R3is selelcte rc(%(r;riltFé? R ? ? cN, -

(CH2) yCH (R) CH (R5) 2, cgrbocyche}. y@H aerRaquc(rM)lyz;ueacmthee’group

i ndependently sel ected- frg ap.opt {}é jé’g%’fl sel ecte from
Cl_6 aliphatic, Cs_10 WO 0%?'064556 g%ﬁ/ 62? 'E%‘Blé
heteroaryl ring having 5- BQYRi ny heveseanyl arinwet camlcyclyl ring haV| ng 3 10
ring atons; each R4 is,ingep ntly ted.fromR R, - - CO2R,
_CON(R )2i -SO02R7, - ( 2%§R§Qd§ bt ?%ﬁ %Gﬁﬁéﬁ)g;1%a%%r%yfé??ﬁdé’5eﬁ8ent|y
selected fromR OR COZROpt@G&QJW(RYr)QMtN(ﬂ%c)Z oBR6-mBber&R 46/ ,or
NR7CON(R )2, CON (R) 2 géR'oar rslozR COR, CN, or S2N (R ) 2; each
R6 is independently sel ecf&a froM BRI O, (CH) yN(R) 2, N(R) 2,
OR, SR, NRCOR, NRCON (R) 2r

32. A compound of formula III-a’:

R3U
T NH
HO
SN
L0
& \\ N7 RS
TR NH H

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,-, -0C(O)-, -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,
or OH;

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

- {CHp) ,CH(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



CON (R) 2, SR, NRSOR, COR, CN or SN (R) 2; each R is

i ndependent ly sel ect ed from hydrogen or an optionally substituted C3.-6

al i phatic groupWOP68¢ R  on the sane nitrogen are taken to@€Thusez/oarsh
the nitrogen to forma 5-8 nenbered heterocyclyl or heteroaryl ring; R8
is selected fromR, (CH2)w,OR, (CH2),,,N(R4)2, or (CH2)ti,SR; and each w
is independently selected from 0 4. 33. The F@ound accordi ng t o1 qICAi 9332,
wherein said conpound Lﬁas 3}5 e features selected fromthe group
consisting of: (a) R3Y d&éﬁar¥ r BoRS PGV ing GyIBRNgGALERS . opXidnal | y
substituted group Seheﬁéﬁﬂ:}fd‘l@m €ing ha{riﬂ@ailifo 131 neFhgr.ed heterocyclic,
or a 5-6 nenbered aryl_, or heteroaryl ring; i s hydrogen, N(R4)2r
ON, 3-6 menbered %Bihdcytf yindegengensayi éﬁ?aWSﬁ% W Ryt &4, greR . sEPeRL ed

from Cl-6 aliphatic 0@0@.(@-}@ me;@p_r!ed_ @;leqr heteprg tng; and (c) RS
is an optionally subst (B%ut ed 6- menber ed ar§ Ohet gr og,;’%%l, l:RO]P ‘carbocyclic

ring WO 02/ 064586 B¢ B30 01311592611@?2?—11’ 'éﬂ'em B37m Fhe @onﬁcmd
according to claim 33y © N () R34S earJ]Qqu CH(R8) R,
ApoeTEn D &) Kok rom g- I p atlcyz'3

or an optionally substi tut ed group sel ect ed
menber ed het er ocycl i €ONGF) a SBR’ nBWbEPRT aPR’ orChetar C@’zW(Rhlzng, (b)

T RLis hydrogene bR 2 Gac3efallh frsgl?&agdb%g%s%, gr @n optionally

substituted group selected from C I C or nehbered aryl or
heteroaryl ring; and(G#)RR's, dﬁ(lbpfz: di?i%ll | $REUBRICORT e NK-COBTBENd aryl ,

het eroaryl, or car bO@%p@v? r 'éEQR’ 35&15{’58%’00%33“”%?00”?0? 61%?3 cl aim 33,
un se

wher ei n sald conpo as ‘one or’ nore fedtures’ 'ect’e £he group
consi sting of: 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
hetercaryl ring;
R® is selected from R, ({(CH,;),OR’, (CH,).N(R')s, 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 heteroaryl ring;

(b) TeR' is hydrogen, N(R')., OH, 3-6 membered
carbocyclyl, or an optionally substituted group
selected from C;.¢4 aliphatic or a 5-6 membered
aryl or heterocaryl ring; and

(¢) R® is an optionally substituted 6-membered aryl,

heteroaryl, or carbocyclic ring.



(a) R3 is selected from hydrogen, nethyl, ethyl, propyl, cyclopropyl,
cycl ohexyl, isopropyl, -CH(CH2OH)phenyl, -CH(CH2OH)ethyl, -CH(CH2COH) 2,

-CH (CHZC]—l) I SORIABMkssg CH ( CH20H) CHchcIopropyI or an opt
substituted phenyl orh%enzyl group; (b) TTR is sel ected fro%eggﬂ%ﬁg

substituted phenyl, methyl, ethyl, propyl, cyclopropyl, cyc | ohexyl ,
CH2OCH3 , CH2OH , OH, NH2 , NHCH3, NHAc, Nlrﬁ;_:(-O) NHCH3 , or Eﬁﬁ? and
(c) R5 is cyclohexyl or an optionally substituted phenyl or pyri 2;[\[8

36. The conpound according tRe Ctehpd 3R aRr@iAg cbar1&8n i Seheeked.from
hydr ogen, nethyl, ethyl, pr ppyl cl opropyl , cycl ohexyl, isopropyl, -CH
(CH20H) phenyl, --CH (¢RRCR) dy rogep, (crpeRrgYolyl . CHfH (@ HRH)OT sbr opyl |

-CH (CH2OH) C}QCYC|Opr0py|op@Hoﬂng®2%9@§§§§uEg31éé%é%(Eg%%%tea7§rom cLOGY

203 an optionally substitut'ed phenyl or benzyl TQroup; is sefected
fromoptional |y substitutedligimeriyd,, 3mét mmbemﬂﬁyhetq#mmllccyeropr Bp§l ,

cycl ohexyl, CH2OCH3, CH2OH, ,@%rew% AHEES MG NG Q) NHTHS - or

CH2NHCH3 ; and (c) R5 is cyc exyl an optl ona 'Wy substituted phenyl or
pyridylring. 37. A conmpbun@rof igohyditegdn | N(R'RBU OMNH 3016 aepharedceutical |y

accept abl e derivative ther c;)’éf‘l?/ﬁ %&Inl nggl“%ﬁ% %lée&yel iis sel ecE g(él

from-NR -, -NR CO - -

(O -, -NR 17 S02-, -SOZNFﬁeJ,ect-eNRﬁ'S@ZNR's alipat S0 alﬂBaﬁdmemheEe@ach
i ndependent |y sel ected fraom.zer r..one; 1is sel ected from hydrogen, CN,
hal ogen, R N(R7)2, OR, arQyé_'_o(} %gt%rqaryB tingi s

{c} R® is an optiocnally substituted 6-membered aryl,

heteroaryl, or carbocyclic ring.

35. The compound according to claim 33, 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, -CE{CH OH}lethyl, -CTH(CH:CH}.,
-CH (CH,0H) isopropyl, -CH{CH;OH)CH,cyclopropyl, or
an opticnally substituted phenyl or benzyl
group;

(b} TpR' is selected from optionally substituted
phenyl, methyl, ethyl, propyl, cyclepropyl,
cyclochexyl, CH,OCH,;, CH;OH, OH, NH;, NHCH;, NHAC,
NHC (O}NHCH;, or CH;NHCH,;; and

{c) R® is cyclohexyl or an optionally substituted

phenyl or pyridylring.

36. The compound according to claim 35, wherein:

(a) R’ is selected from hydrogen, methyl, ethyl,
propyl, cyclopropyl, cyclohexyl, isopropyl,
-CH{CH,OH}phenyl, -CH(CH,OH)ethyl, -CH(CH;O0H).,
-CH (CH,OH) isopropyl, -CH(CHCH)CH;cyclopropyl, or



y is 0-6; R3is selected fromR, R - (CH2) yCH (RB) R CN, -

(CH2) yCH(R$) CH(R5) 2i or - (CH2)yCH(R8)N(R4)2; each R is independently

sel ected from aVOpY%d34l 1y substituted group sel ected from @LTAIS0203791

al i phatic, C6_10 WD 02/064586 PCT/US02/03791 -174 'LC C T 203 aryl, a
heteroaryl ring having 5-10 ring atons, or 7,$1et erocyclyl ring havi n% 3-10
ring atons; each R4 is independently selected’fTomR R, -COR7, '-TEER 203

-CON (R7) 2, -SQ2R7, - (CH2 or. .- 2) yCH (R5) 2; each R5 is

i ndependent |y sel ected froﬁ?’%%n?ﬁl?%ggﬁéﬁg}’t%&l E%@I}ﬂZ or REPEY2, OR',
SR , NR7COR , NR7CON (R7yrd@up; CON(R7)2, SO02R7, NR7SR2R7, COR, CN, or
S2N (R7) 2; each R6 isbi ng_jrelglendently selected fromR7, F, d, (CH2) yN
(R7) 2, N (R7) 2, OR ,(PdRT=R" g7 seippted NRIRTORRPPa21lY SaRstimted S02R7,
NR7SC2R7, COR , CN, or 502ph&{H)2; 1R7 sk gy N gﬁgpnt d from
hydrogen or an optionall yNslub})sti tute élflg glll'p gtl C 'grégbue&?%%(ragﬁb R7 on
the sane nitrogen are takeRY SR her WiePCHhe CHaPH ; gYbn NHa, f BHEHA BHBC,
menber ed heterocyclyl or m@gjcha;dghrgpgé}lz CiH?-dﬂofCt ed fromR, (CH2)OR7,
(CH2) N(R4) 2, or (CH2),,SR7;_ and each wis i'ndepéhdently. selected from 0-4.
38_ The conpound accor dFhgRt ol % |%iGheBEXYhher edh optdichaddypsubdt hastehe or
nore features selected fr ; isting of: (a) R3 is hydrogen,
carbocyclyl, -CH(R8)R, orog%lé&glpt%%g?ﬁg?ga%g%itut ed group selected from
C ,4 aliphatic, 3-6 menbered heterocyclic, or a 5-6 nenbered aryl or
heteroaryl ring; . (b)33nR ai , 1) 2, «3- 6 nenbered
carbocyclyl, or an opt iaznal fay%%ﬂ{rf&?ﬁ:&é@%ﬁ%% Isﬂ;'faedt ed fromCl_6

al i phatic or a 5-6 nenbered aryl or heteroaryl ring; and (c¢c) R5 is R or
OR7, and RB is R or OR.

RSU“"NH
N7 SN o A
| P N N/l\/ns
TR \ NH T s
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 -850,-; |

m and n are each independently selected from zero or one;
R' is selected from hydrogen, CN, halogen, R, N(R’),, OR,
or OH;
ylis 0-6;
R’ is selected from R’, R, - (CH;)},CH(R®)R, CN,
- (CHz) 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



39. The conpound according to claim 38, wherein: WO 02/ 064586
PCT/ US02/037)] -175 U (a) R3 is hydrogen, carbocyclyl, -CH R8)R or an

optional | y subs{jiddlegds@roup selected fromCl. 4 aliphatic, d
het erocyclic, or a 5-6 nenbered aryl or heteroaryl ring; (b) P?n&%w(ﬁgﬁ

hydrogen, N(R4)2, OH 3-6 nenbered carbocyclyl, or an-optionally
substituted group selected fromCl.6 ali phazt'up- or a 5-6 menbere‘go(;hqwg or
heteroaryl ring; and (¢c) R5is Ror OR?, and RBis R or OR

conpound sel ected framgX hea grediéfroa@Psi siheihHfing 5-10 ring atoms, or a
4-[2- Am no- 5- ( 3-chl 02fIL_glégd;%henyléJ rimdin-4-

yl |- 1H pyrrol e- 2- car E39hY Y@?@/? “HRtHAS Atoms;

phenyl - et hyl ) - WEthMbhaRfCEt 1ndependently selected from R, R’, -COR’, -CO,R,
4- (2- Ami no- 5-net hyl - pyri m.di n- 4 -1I—I—Cp}%/rrole2 carboxyllc aci d

(2- hydr oxy- | - phenyl - €tWVAR") ani tRO:R )yR°, or -{CHz),CH(R);
4- (2- Ani no- 5- net hybeRy g? nmllrh g%h)ieﬁl:"l?yééf’é@tgd LAWY ek, aEbdR

(3- hydr oxy- I - phenyl - propyl ) - am
4- ( 2- Ami no- 5- net hyl - &'}‘hl)mﬁléﬁidedf N5 1H- QB r 6RE, 2NR'SORBoXYRICONAST Lk .

(3- hydroxy-| - phenyl -aio@yh ) - a8.48; nr7so 7
4-[2- Ami no- 5- (3, 5-di chl orppheny 1) - pyri -ﬁllqdl r?OR yITN'I I$r rcgile-22-car boxylic
acid (2-hydroxy- | €paBn§T JeEtHyId)ePEa#ﬁUElY selected from R F, C1,

4-[2-A 5-(3,5-d g’ di Bg4- yld~ 2 boxyl
el d (2- 1 ot hyl am ne 3 B rrde g YL UL SRS et AR Sar by e

4-[5- (3, 5-Di chi or o- FHHR") 2.2 qﬂaan,ynm%mm Dy EDRT di GN4-or SON(R7),;

g;llérzpér;ﬁlgtﬁy%?590§y|'é:fﬂaegegaeﬂpfﬁﬂggfékteé”ff%m hydrogen or an

, 4- [ 2- Ami no- 5- ( 3- fIGEKGﬁgaﬂﬁVfEubstﬁmuﬁwiihheﬂyﬁphatic group, or two R’

gv[)'hg'ng; nefhm 1 R RBlLsanE RN S AU b G er with the

4- (5- Met hyl - 2- phenyIrdfinegepy conf dim-a1-549 m‘.emb;@peldohete:ocacprWr c acid
(2- hydroxy- | - phenyl 1 gthyl )kyi”“rgx?g,

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 claim 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
opticnally substituted group selected from C;.
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 heterocaryl ring; and

{c) R® is R or OR’, and R® is R’ or OR’.

39, The éompound according to claim 38, wherein:



4- (2- Et hyl am no- 5- et hyl -pyri m di n-4-yl)-1Hpyrrol e-2 carboxylic acid

(2- hydr oxy-1-phenyl - et hyl ) -am de;

4- (2- Ami no- pyri WI‘%‘PW-“ATE’ 1) - 1H pyrrol e- 2-car boxyl i ¢ acid PCT/US02/03791
(2- hydroxy-| - et hyl - 2- phenyl - et hyl ) - et hyl - am de; _ '

4- (5- Met hyl - 2- et hyl am no- pyri m di n-4-yl)-1H-pyrrol e-2- carboxylic acid
(1- hydr oxymet hyl - 3 met hyl - but vl ) - ani de: W0 037064586 PCTI USO2/ 037907 5076 |

C. CT 2603 4-(S Methyl,52- LNQ-Ppyrim.din-4-vl)- yrtl ol e-2
carboxylic acid [I- hydr(gi)ﬁrrt?h%#&g}%?ﬁl k- d]ébzooﬁxcfll-%') @é—‘t‘ﬁy{‘f Sh G2
4- (5- Met hyl - 2- net hyl am no-qptriiomadily- 4ulb) i bkt ey rgahg 2eleatbaxyton @cjd
[ 1- (3-chl oro-4-fluoro-phenyl) -2-hydrgxy- ethyl].-am de; )
4- (5- Met hyl - 2- phenyl ami no-%ly})ﬂ%t&i\én- gfél T?W‘?‘g’ﬁ%ﬂ FHEIECYE  GoxPF i & s d
[ 1E ( BE chl Ior 0-4-f Ihuor Io- phengé@bezehﬁdwxyoraﬁﬁwéﬂcﬂqld@ing;
4-[ 2- ( 3- Fl uor o- phenyl anj po), - 5- net -pyrimdin-4-yl]-
1H pyrrol e- 2- calroboxgl i g}’gc%'ﬁa (%= hii%‘i&"d%} ‘- B’H@E&/ﬁ'- (5’["‘]hyl3)'-6 BRPRered
4-[2- (3- Met hoxy- phenyl am neyrbacietlbyl - 8¥ram shdidrathly substituted group
1H pyrrol e-2-carboxylic acid (2-hydroxy-I|-phenyl-ethyl)- am de;
4-[ 2- ( 3- Hydr oxy- phenyl ani H-SSEREL AFPT p§a-5 rﬁ]d’i%lazp;ﬂ pr a 5-6 membered
1H pyrrol e- 2-carboxyli ¢ aci1( drhydeexyatyPhemy ;- eyl ) - am de;
4-[2-(Benzo[ 1, 3) di oxol - 5-yl.am no) - 5- mef hyl - pégi mdin-4-
yl1-1Hpyrrol e-2-carbok§l i® a&i § P3-F§dr 8- R- pherfy| ©xePRyi ) - ami de;
4-[5- Met hyl - 2- (4- sul f anoyl - phenyl am no) - pyri m di n- 4-
yl]-1H-pyrrol e-2-carboxylic acid (2-hydroxy-I|-phenyl- ethyl)-am de;
4-12-( 3- Benzyl oxy- phenﬁlgam%cﬁc’-@%@@hﬁﬁlﬁﬁ?ﬁ 9 4he group consisting
yl']-1H pyrrol e- 2- garboxylic acid (2-hydroxy-I|-phenyl- ethyl)-am de;
4-[ 2- (4- Hydr oxy- cycl ohexyl am no) - 5- net hyl - pyri m di n- 4-
yl ]-1H pyrrol e- 2- car“b‘o[ﬁy%f'"énacﬁd(%Fhm%yfllnsﬁényhenyli -pyrimidin-4-
yll-1H-pyrrole-2-carboxylic acid (Z-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-yl}]-1H-
pyrrole-2-carboxylic acid (2-hydroxy-l-phenyl-ethyl)-
amide;
4-[2-Amino-~5- (3,5-dichloro-phenyl) -pyrimidin-4-y1] -1H-
pyrrole-2-carboxylic acid (2-dimethylamino-2-pyridin-3-
vl-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-triflucromethyl-phenyl)} -
pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-
1-phenyl-ethyl) -amide;
4- (5-Methyl-2-phenylanino-pyrimidin-4-yl)-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-l-phenyl-ethyl) -amide;
4-{(2-Amino-pyrimidin-4-yl)-1H-pyrrole-2-carboxylic acid
{2-hydroxy-l-methyl-2-phenyl-ethyl)-methyl-amide; '
4-(5-Methyl-2-methylamino-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid (l-hydroxymethyl-3-methyl-butyl)-amide;



et hyl)-am de; 4-(5-Cycl ohexyl -2-phenyl am no-pyri m di n-4-y1)-1H

pyrrol e-2-carboxylic acid (2--hydroxy-I-phenyl-ethyl)- am de;

4- (5- Cycl opr opyw@npheasg | ami no- pyrim din-4-yl)-1H pyrrol e- 2- ¢grpQsVdshe

acid (2-hydroxy-I-phenyl-ethyl)- am de;

4- (5- Met hyl - 2- phenyl am no- pyri m di n-4-yl)-1H pyrrol e-2- carboxylic acid

[ 1- (3-fl uor o- 4- met hyl - phenyl ) - 2- hydr oxy- ett1§~am de;

4- (5- Met hyl - 2- phenyl am no- pyri mi di n-4-yl) - 1H pyrrol e- 2- car boxy! i’klGlciid]

[ 2- hydr oxy- | - ( 3-t ri f4 uBY OREtRA-2ppbapy L amen by = omidigs-4 -y1) - 1H-pyrrole-2-

4-[ 2- ( 3- Fl uor o- ph&aybanyhoy - schet Wqhyindxymeithyd-¢+[1H-imidazol-4-y1) -

1H pyrrol e- 2-car b@%ibfﬂ&-ami-def 1- (3-fl uor o- 4- net hyl -

phenyl ) - 2- hydr oxy- ethy{g-Methge;-2-methylamino-pyrimidin-4-yl) -1H-pyrrole-2-

4-[ 2- ( 3- Fl uor o- pheaybaryhdy - Scivkt - (3p\ahiloirdi- A~ 414blo-phenyl) - 2 -hydroxy-

1H pyrrol e- 2- car bexylilt-awide | 2- hydr oxy-| - ( 3-

trifluoronmethyl - pherdA )5-gterylyll-anpleny } adi dAhA6ER 6 -BCTA YSORL 9391 & L7

CT nn 4-[5-N@thy|carbaxYIi&Iamﬁdn&ﬂJnquwheme&nfmﬁbro—phenyl)n2—hydroxy-

pyrimdin-4-yl]-1kethyliobsmei®ecar boxylic acid (2-hydroxy-

l-phenyl-ethyl)-anideﬂ2-(3—Fluoro-phenylamino)-S~methy1-pyrimidin-4-yl]-

4- (2- Benzyl ani no- 3HARYhyb 1@y i dhrbidiyA-4y holbh PYLhphLody - CPeXM|-Eenge) d

(2- hydr oxy- | - phenghié&¢hyl ) - am de;

4-[2- (3, 4- Di net hyl - phefizyl (arMathoky MBlhidyy EMiHd) -G -Red hyl -pyrimidin-4 -y1] -

yl]-1H pyrrol e- 2- tEFbpxydl€- BodakHokynyer axydl { phepstoxietinyhend i dehyl) -

4-[ 2- (4- Benzyl oxyaphéayl am no) - 5- net hyl - pyri m di n- 4-

yl']-1H pyrrol e- 2- carbdey (36 Hgairex ¢ 2ol iro) PRe Rk hy 8L BYE I m B 8y - v1 -

4- (2-1sopropyl am nB- By fed el 2 DB Acdayld - 1k npyFd.8) -a--gneakRoxXyhi ) aci d

(2- hydroxy-1 - phenghi@é hyl ) - am de; :

4-[5- Methyl - 2- (2, 2, 2~t[ei-f(Beake{ e} hyd adhdi0)s-RamThd) Dsdmethyl -pyrimidin-4 -
¥1l] -1H-pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl -
ethyl} -amide;

4- [5-Methyl-2- (4-sulfamoyl-phenylamino) -pyrimidin-4-
yll-1H-pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl -
ethyl) -amide;

4-[2-(3-Benzyloxy-phenylamino)-5-methy1~pyrimidin—4—
Yll-1H-pyrrxole-2-carboxylic acid (2-hydroxy-1-phenyl-
ethyl} -amide;

4-[2- (4-Hydroxy-cyclohexylamino} -5-methyl-pyrimidin-4-
vl]-1H-pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-
ethyl) -amide;

4- (5-Cyclohexyl-2-phenylamino-pyrimidin-4-yl)-1H-
pyrrole-2-carboxylic acid (2-hydroxy-1-phenyl-ethyl) -
amide; :

4- (5-Cyclopropyl-2-phenylamino-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 [1-(3-fluoro-4-methyl-phenyl)-2-hydroxy-
ethyl] -amide;

4- (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] -
lH-pyrrole-2-carboxylic acid [1-(3-fluoro-4-methyl-
phenyl) -2-hydroxy-ethyl] -amide;

4-[2- (3-Fluoro-phenylamino) -5-methyl-pyrimidin-4-y1]-
1H-pyrrole-2-carboxylic acid [2-hydroxy-1-(3-
trifluoromethyl-phenyl}-ethyl] -amide;



yl]-1H pyrrol e-2-carboxylic acid (2-hydroxy-I-phenyl- ethyl)-am de;

4-[ 2- (2- Hydr oxy- 1| - phenyl - et hyl am no) - 5- net hyl -

pyri m di n- 4-yl ] WOH2{8¢3BG| e- 2- car boxyl i ¢ acid (2-hydroxy- PCT/US02/03791

1- phenyl - et hyl ) - ami de;

4-[ 2- (2- Met hoxy- phenyl am no) - 5- net hyl - pyri m djn-4-yl]-

1H! pyﬁrol e- 2-carboxylic acid (2-hydroxy-1I- ph@n'{}l -ethyl)- anmide; 1007 Lo
4-[15-Methyl -2-(4-trifl por t hoxy- phenyl am no) - ) |
pyrim di n-4-yl ] - 34 )p“.? _ 1.‘“@‘9@‘3’%?56 yFre Lheprotethnigpbepylanino) - |
1- phenyl - et hyl ) - am d.'ym1 in-4-y -1pryrrole-2-carboxy11c acid (2-hydroxy- ‘
4- (2-1sobut yl ani nd-"5 FI'P‘-?B}%H TARRIR4-yl ) - 1H pyrrol e- 2-carboxylic acid |
( 2- hydr oxy-1 - phenyl . Ni {ﬁn engyj @gn;:.no-S—methyl-pyr1m1din—4—yl) -lH-pyrrole-2- ‘
4-[ 2- (Cycl opr opy!| RARPEYARTnBFid- thArosyritmPleAYY-ethyl) -amide; |
yl |- 1H pyrrol e- 2- car bolkdA (%o 4adiisethy hyahexylanigied mpl-meshiny+ pyaimidtin-4-

4- ( 5- Met hoxynet hy Y13 -pHeRyFraed o2 At Redilicd agiyl- (1 hypdraot--phearbexyl i ¢

acid (2-hydroxy-| -eﬁﬁé’ﬂ%ra@iﬁ?l )- anide;

4- ( 2- Ami no- 5- et hoxyfetdryl4-Beniziil gk - ghghyldnnmir-someth?l epy bioxid inc-4aci d

(2- hydr oxy- | - phenyi el HyPyrapd ete2 -carboxylic acid (2-hydroxy-1-phenyl-

4-(2-Cycl opr opy! aithyl5-pei@s! - pyri mi di n-4-yl)-1H pyrrol e- 2-carboxylic acid

(2- hydroxy- | - phenyl -4t {4 )sopawpiéamino-5-methyl-pyrimidin-4-yl) -1H- |
4- '( 5- Met hyl - 2- pr opyiraei ao2 pga¥vdxgi -t -adid- 124hpgroxy €t dhegailbexyyit-aci d |
(2- hydr oxy- | - phengmigdehyl ) - anmi de;

4-[ 2- (2- Hydr oxy- | - phenid -Metthylagi 12) 2 52 et hflluoro-ethylaminoe) -pyrimidin-4-

pyri m di n-4-yl ] - 1ipyiHeprr 2o barbavarbicxyddicda¢ 24 hyzhepdroxy-1-phenyl -

1- phenyl - et hyl ) - amitée]l ) 4ai2dé\mi no- pyri m di n-4-yl ) - 1H pyrrol e- 2- carboxylic

acid (2-hydroxy-| - net BH (22Hydenyly - 2t pyé)ymudylamine) -5-methyl -

4- (2- Ami no- pyri m gymidigin-4HPHiIblpgrodar berytbaxylGicd acid (2-hydroxy-

(2- hydr oxy- | - met hyl-pRephtngthelimdmidar de; WO 02/ 064586 PCT/ US02/ 03791 -178

1- OCT 2CO 4- ( 2- Am not pha- (Fi-tenhdxy | phébd Pamiral) e S2meahbbxyy+ omatind 4 -y1] -

(2- hydr oxy- 2- phengB-pirhybl e neidadbcaanilde; 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-Iscbutylamino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-
2-carboxylic acid (2-hydroxy-1l-phenyl-ethyl)-amide;

4-[2- (Cyclopropylmethyl-amino) -5-methyl-pyrimidin-4-
yl]l-1H-pyrrole-2-carboxylic acid (2-hydroxy-l-phenyl-
ethyl)-amide;

4- (5-Methoxymethyl-2-phenylamino-pyrimidin-4-yl}-1H-
pyrrole-2-carboxylic acid {2-hydroxy-1-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-y1)-1H-
pyrrole-2-carboxylic acid (2-hydroxy-1i-phenyl-ethyl) -
amide;

4-(5-Methyl-2-propylamino-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid (2-hydroxy-1l-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-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-1-methyl-2-phenyl-ethyl)-amide;



4- (2- Et hyl am no-5-nmet hyl -pyrim di n-4-yl)-1H pyr.role-2- carboxylic acid

(2- hydr oxy-1-net hyl - 2- phenyl -et hyl ) - am de;

4- (2- Et hyl ami now®-owédasel - pyri midi n-4-yl)-1Hpyrrol e-2- car boxpbtgs@dos;

(2- hydroxy-| - nmet hyl - 2- phenyl - et hyl ) - am de;

4-(2- Ethyl am no-5-net hyl -pyri m di n-4-yl)-1H pyrrol e-2- carboxylic aﬁ d.,..

(2- hydr oxy- 2- phenyl - et hyl') - am de; -178~ LT 203

4-(2- Ami no-pyrimdin-4-yl)-1H pyrrol e-2-carboxylic acid

(2- hydr oxy- | - net hyl -9- (@rémincepiryiini din gy ylamlde pyrrole-2-carboxylic acid

4- ( 2- Et hyl anmi no- 5-(@ehtgropy 2 npkbmy-arhyl) Hnpyhy bt @mPde car boxyl i ¢ aci d

(2- hydr oxy- | - hydr oxy4refemEithg-lphényl 5 -eé tiyd ) - pyanind@in-4-y1) ~-1H-pyrrole-2-

4- (2- Et hyl ami no- 5caebhyyl pyracidli (2-dyyirpxl Ha pye £y 2- 2-pleaiioedhyq yaci d

(2- hydroxy-| - hydr exydet hyl - 2- phenyl - et hyl ) - am de;

4- (2- Et hyl ani no- 5- met-hiyl-Eeyiyilaindho - 9- wé dhy IHggptrimakie n24 - ¢a5 boxybi frrcd b -

(3- hydroxy-| - phenyghrpoepyiq -#side(2-hydroxy-1-methyl-2-phenyl-ethyl) -

4- (2- Et hyl am no- 5anetéyl - pyrim di n-4-yl) -1 H pyrrol e-2 carboxylic acid

(3- hydroxy-| - phenyl -pri@pEthyanides-5-methyl -pyrimidin-4-yl) -1H-pyrrole-2-

4-[ 2- (I - Hydr oxynethyboyTi ® @Ry | @R@koRy "BL B¥ényl-ethyl) -amide;

pyrinidin-4-ylj -1 H pyrokaidocpybonydie- £6i10 -G2-Bydr-eX¥=2-carboxylic acid

| - phenyl - et hyl ) - afdRydroxy-1-methyl-2-phenyl-ethyl) -methyl-amide;

4-[2- (2- Hydr oxy- et hyd -gmi-B@hySa®hBYS = AHYT -y iﬁhh14-y1}-1H—pyrrole—2—

1H-pyrrol e- 2- car bexybbgy Bid thdidr hedheu¥oky PRomydr S diy1aB. d8enyl -

4-[2-(2-Hydroxy- | egg{ybylametidy: am no) - S- et hyl - _

pyrini din-4-yl|-114-pyprekBy2afdnsd boxuddis 12k e 1 62aMydE OFYy - 1H-pyrrole-2-

|-pheny|-Ethy|)'aHhQBéxylic acid {2-hydroxy-1-hydroxymethyl-2-phenyl-

4-[ 2- (2- Hydr oxy- peopyl prdniade ;5- et hyP/- pyrimdin-4-yll-

| H-pyrrol e-2-car boxyl-i(@ -geh¢1 &R+ Ay Mt1R1RRSRY i 8L VA L y1 PN & vrrole-2-

1 52 (2 Fy i oxy- PESPIbA T e YL YL T B oty o L

1H-pyrrol e- 2- car boxwl-i(g - 8ehg &1 hy OF Rk rhy1RBERY hi 81 AVA )yl AN ElS vrrole-2-

4-[ 2- (2- Hydr oxy- cy&teexi AR (2~ BBEDY Ly PYIdHE HIiNtAopyl) -amide;

yl) -1 H-pyrrol e- 2- carhqyylih Crpgt Shfrte AT Q%1 bpPBEPY A1 £51YE DM, A8
pyrimidin-4-yl]-1H-pyrrole-2-carboxylic acid {2-hydroxy-
l-phenyl-ethyl) -amide;

4-[2-{2-Bydroxy-ethylamino)-5-methyl-pyrimidin-4-y1) -

1H-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] -
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-cyclohexylamino) -5-methyl-pyrimidin-4-
y1l]-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-1-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-
l1-phenyl-ethyl) -amide;



4- (S- Hydr oxynet hyl - 2- phenyl am no-pyri m din-4-yl)-1H pyrrol e-2-carboxylic
acid (2-hydroxy-|-phenyl -ethyl)- am de;

[[4- (2-Ethyl ani N® ‘gmﬁﬁ‘gﬁyl pyrinmdin-4-yl)-1Hpyrrol e- PCT/USH2/03791
2- car bonyl | - am no) - phenyl -acetic acid nethyl ester;

4-[2-(2- Hydroxy- 3. - net hyl - et hyl am no) - 5- rretlc}_ 1007 00
pyrimdin-4-yl]-I H-pyrrol e- 2-carboxyl i ¢ aci d (2- hydr oxy-
LBPEfgélhefhyl) an1d 0%&064% ? PCT/U 02/ 791 )129m%thy 5§¥2é&ai&i

yl ani no vt ani no 1}? A " L
4-yl]-1H-pyrrol e- %: l?o P?’E ](ﬁ ¥ oxy - f" bﬂefﬁl'l 1Y GHRG)L- RRRTY;
4-(2- Am no- pyrlm Z]I -. rrol 2car oxylic acid

( 2- hydr oxy- I-nEthyI TY i pyrrole 2-carboxylic acid
4- (2- Ami no- pyri mi di*n P 1 'Eifg} '@ ?h@éﬁ’ﬂo?WY% Mgtdyl-amide;

( 2- hydr oxy- I-nethyl Kok w1y Brmldepyrrole-2-carboxylic acid
4- (2- Et hyl ani no- 5- r?elhﬁf f??ﬁéf:h‘ 1| il @Pﬁnxl ‘}h‘&H‘WéI‘@mzd@ar boxylic
aci d (2-hydroxy-| - phthid “FHHYF man%u@ethoxymethyl pyrimidin-4-yl) -1H-

4- ( 2- Et hyl ani no- SPﬁfEtr R By???ﬁ%ﬁfﬂi&- PO A1 142 phy fEper A - Rbenydx gk by 1aci d

(2-hydroxy-I-pyri @m398.y| - et hyl ) - ami de;
4- (2- Et hyl ani no- 5- hy‘b*rb&iﬁ%@vﬁ?mmﬁm%ﬁhﬂhwm}mpyﬁﬁb—uirsayma;ﬁﬁzc

acid . (2- hydroxy faﬁﬁgﬁ 1§t¢6ﬂq (2ghydsoxy-1-pyridin-3-yl-ethyl) -amide
4-(2- Et hyl ami no- 5- rre‘%‘ng LATNER®-= 54’13%7} PHMREYEl-pY 2imEdi ok Y ) 1t d
[ 1- (3-fluoro- 5-t r PYFEEr-Bnet PAALpdAYl Re2d kg dhvsyoettiylPhenad-dehyl) -

4- (2- Et hyl ani no- 52F8€Ry| - pyri m di n-4-yl)-1H pyrrol e-2- carboxylic acid
Il -(3-fluoro-phenyl )42 meéﬂylmh%qetmwrmuéinawl) o¥H 1Ty rx lreet2hy |
-pyrimidin-4-yl) - SAFRPKY b1 @-Fid dAbdRy Fluoner §-trifluoromethyl-phenyl) -2-
[ 1- (2-f | uor o- phenPYRroxpyefklendi--amidel - ani de;

4-[ 2- (2-Cycl opropyl -4~ W,rcﬁt@y}m;mﬁmm}dmm)mwm 4-yl) -1H-pyrrole-2-
met hyl - pyr| m di n- $2§PpxYH pacisl d12-{8aFburyeipheryld (22hydroxy-ethyl] -
hydr oxy- 1- phenyl - ét“hslf‘—z am de;

2- Ethylamlno -S-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-
yll-1H-pyrreole-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-ethyl)-amide;

4-[2- (1-Hydroxymethyl-2-methyl-propylamino) -5-methyl-
pyrimidin-4-yl]-1H-pyrrole-2-carboxylic acid (2-hydroxy-
l1-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]-
lH-pyrrole-2-carboxylic acid [2-hydroxy-1-{3-
trifluoromethyl-phenyl) -ethyl] -amide;

4-[2-(2-Chloro-phenylamino) -5-methyl-pyrimidin-4-y1]-
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;



4-(2-(2, 3- D net hyl - phenyl am no) - 5- net hyl - pyri m di n- 4-

yl']-1H pyrrol e-2-carboxylic acid (2-hydroxy-I|-phenyl- ethyl)-am de;

4- ( 2- Et hoxyam neydoyeisay! - pyri m din-4-yl)-1H pyrrol e-2- car bo}i%lrfl%oﬁ&%ﬂ

(2-hydroxy-|-phenyl -et hyl )-am de; 4-[2-(1-Hydroxynethyl -2-meth

-propyl am no) -5-nmethyl pyrimdin-4-yl]-1H pyrrol e-2-carboxylic, a;li:dﬁ 7003

" (2-hydroxy- 1-phenyl-ethyl)-am de; 4-(2-Ethylgam no v

-5-net hyl -pyrimdin-4-yl)-1H pyrrol e-2- carboxylic acid

(2 oxo- | - phenyl - propyt J2 afd deimethylamino-phenylamino) -5-methyl-pyrimidin-
4- (2- Et hyl am no- 54retily i Hp i Fbile N2 -3t HoxbitiRy Idcalde-(2 - Baabexylic(aci d

[ 2- hydr oxy- 1- ( 3- t rirfilflaceoRiebity: pies) r - ctHyl)]- anfimede

4- [ 2- (3- Fl uor o- pheny4 - ezr oyec ool Bl nBy 5 L ft Sht Aoy idin-4 - -yl) -1H-

1H- pyrrol e- 2- car b@xriog eagi-dafBokyH @acid ([Fr-hydroxy-1- (3- _

trifluoromethyl - phenyhoebh¥t hy 2Ky -l ma3- gmlg@o phenyl am no)

- 5-met hyl - pyri m di n-4= y3 Jeydidridbokahai Ao CaI ROXM 1 Co@ing di2-Ry ¢h 9xygL - (3-

trifluoromethyl - phearbleebbphlnad 08 acid [2-hydroxy-1-(2- -methoxy-

4-[ 2- (2- Hydroxy- | pplepyh -ethyl pramle 5- met hyl -

pyrl m din-4-yl]-]. Hpyrf ahe-1hphexih he- @%&1&
1-(3-tri 1 uor onet hamgnma%mﬁl@m% 02 epmf, ?/&%&%&y 180
'LC CT 2,33 4-[2- eénbhmebhykam no- phenyl ami no) - 5- yl-pyrim

4-yl]- 1H—pyrro|e 2- cqr 416 bglgalﬂ¥d§Q%gtﬂyf:%yrlmldln 4-yl)-1H-

trifluoronethyl-phenyb)=ebbyllnanides d hvd
4- (2- Cycl opropyl a%ﬁggeSEmet hyl %;%l m cﬂcr% 4- (fl ylll:l?xgyrrol cartbalxyl I C

acid (2-hydroxy-1-(3. GiMéﬂﬁ%&%ﬁ&H&'sm@My sl iy d xxole:
4-(2- CyC'OprOpylaﬁLEQr§o§§ib¥la$§H' - ) enpyré§ﬂ ) éﬁy

acid [ 2-hydroxy-1-(% roB DX r1m1d

4- (2- Cycl opr opy! agy&l eﬂﬁtéﬂb&wl@ %'cﬁd‘l (ﬁ VI T Cef%r %y' e

acid [1-(3-chl orozphga - hydroxy- ethyl] -amde;

4-(2- CyC|0pr0py|a”1QQ-éﬂm%L@$5e9ﬁ§iQ%f%éLﬁhéQQIéHiho} 5-methyl-pyrimidin-
4-yl] -1H-pyrrole-2-carboxylic acid (2-hydroxy-l-m-tolyl-
ethyl) -amide;

4-[2-(2-Chloro-phenylamino) -5-methyl-pyrimidin-4-yl]-
lH-pyrrole-2-carboxylic acid (2-hydroxy-l1-m-tolyl-ethyl) -
amide;

4-[2-{2-Hydroxy-1-phenyl-ethylamino) -S-methyl-
pyrimidin-4-yl) -1H-pyrrole-2-carboxylic acid (2-hydroxy-
l1-m-tolyl-ethyl) ~amide;

4-f{2-(2,3-Dimethyl-phenylamino}-5-methyl-pyrimidin-4-
yl]l-1H-pyrrole-2-carboxylic acid (2-hydroxy-1-m-tolyl-
ethyl) -amide;

4- [2- (3-Fluoro-phenylamino) -5-methyl-pyrimidin-4-yl] -
lH-pyrrole-2-carboxylic ac1d {2-hydroxy-1-m-tolyl-ethyl) -
amide;
. 4-{2-Acetylamino-5-methyl-pyrimidin-4-yl)-1H-pyrrole-2-
carboxylic acid (2-hydroxy-l-phenyl-ethyl) -amide;
4-(5-Methyl-2-o-tolylamino-pyrimidin-4-yl)-1H-pyrrole-
2-carboxylic acid (2-hydroxy-1-phenyl-ethyl)-amide;

4- [5-Methyl-2- (pyridin-3-ylamino) -pyrimidin-4-y1l] -1H-
pyrrole-2-carboxylic acid (2-hydroxy-1-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-
l1-phenyl-ethyl) -amide;



pyrrol e-2-carboxylic acid (2-hydroxy-l-mtolyl-ethyl)- am de;

4- ( 2- Met hoxyam no- 5- net hyl - pyri m di n-4-yl)-1H pyrrol e- 2-carboxylic acid

( 2- hydr oxy- | - ph®RA20&t5RY/ | ) - ami de; . PCT/US62/03791

4- (2- 1 sopropoxyam no-5--net hyl - pyri m din-4-yl)-1H pyrrol e-2-carboxylic acid

(2-hydroxy-|-phenyl -et hyl )- am de; ' .

4-[ 2-(3- Di met hyl ani no- phenyl ani no) - 5- met hyl 2g¥i ni din- 1.0CT 2003

4-yl]-1H pyrrol e-2-¢gar ylic_ aci 2- hydroxy-l-mtolyl- ethyl)-anm de;

4-2-(2-Chior o-phgn ?ﬁg“ﬁ %5-‘55?r'r8¥. PX y’?/'ul?ﬂ - Y]l-c_arbamoyfl’ -1H-pyrrol-
1H pyrrol e- 2- car boxy¥Ii ¢ aBF YT ANIIFGSor 2rnvt o r JYeeatinecarkprydic acid

4-[ 2- (2- Hydr oxy- | €p Ehg%%w ani no) - 5- met hyl - . _

pyrim din-4-yl]-1H &t 11”@-‘:2%3?békm’%dldbj%‘b'(lztm%x wino] -pyrimidin-4-

1-mtolyl-ethyl)-¥ -déH-pyFrole-z-carboxyllc acid (2-hydroxy-1-phenyl-

4-2- (2, 3- Di met hyPEBK&hyp@Ii®0) - 5- net hyl - pyri m di n- 4-

'yl - 1H pyrrol e- 2- carbohdAGYE 1eer ePyY Poefirasaninans-geghyl epywin)idimi-deyl) - -
4- [ 2- (3- Fl uor o- phéHyParFabg = 5-qaxttepylpgr raiidi h24hydrdxy-1-phenyl-ethyl) -
1H pyrrol e- 2-car b8®¥fEe acid (2-hydroxy-l-mtolyl-ethyl)- amide; .

4- (2- Acet yl ani no- 5- rfet IAA (Ispraat Hr h=-ylanindi4Spymetblye - By r vardioxyd -ivd 1ad Hd

(2- hydroxy- | - phenp¥reehgt 3 -cankgeylic acid (2-hydroxy-1-phenyl-ethyl) -

4- - (5- Met hyl - 2- o- 8@hge ani no- pyrinmi di n-4-yl)-1Hpyrrol e 2-carboxylic acid

(2- hydr oxy- | - phenyl ‘et 3rCyaappudéno-5-methyl-pyrimidin-4-yl) -1H-pyrrole-2-

4- [ 5- Met hyl - 2- ( pyeatdbax3il it candino) (2phydrbdl nl4pyény ltethpyn Felmed@: car boxyli c

acid (2-hydroxy-| - pHerly@-(@-HyByexpani desthyl -ethylamine) -5-methyl -

4- {5- Met hyl - 2- [ (t e¥rahydio-4wrldr18-pyoeohgt } -aariolylic acid (2-hydroxy-

pyrim di n-4-yl}- 1H-pyrobyk-&gdnbemibdeec aci d (2- hydr oxy-

1- phenyl - et hyl ) - am de; (S4MeShjkt hyd - QI tzatirarpgrdmi dt ans 2 118t-Ipyirrod si-no] -

pyrim di n-4-yl }- 18- pygrbokel i caridoXgHhgdackd- { 2nhtyallydxethyl) ~amide;

1- phenyl - et hyl ) - am de;{SEMABhH 2 ¢ D64-536 YAGH WSO 24E37®9dind8lyl) -1H-pyrrole-
2-carboxylic. acid [1-(3-chloro-phenyl)-2-hydroxy-ethyl] -
amide;

4-[2-(2-Hydroxy-ethoxyamino) -5-methyl-pyrimidin-4-y1] -
lH-pyrrole-2-carboxylic acid (2-hydroxy-1l-phenyl-ethyl) -
amide;

4-[2-(N' ,N’-Dimethyl-hydrazino)-5-methyl-pyrimidin-4-
y1l] -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-

) l-phenyl-ethyl) -amide;

4-[5-Methyl-2- {morpholin-4-ylamino) -pyrimidin-4-yl]-1H-
pyrrole-2-carboxylic acid (2-hydroxy-1l-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-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-1-hydroxymethyl-ethylamino)-5-methyl-
pyrimidin-4-yl] -1H-pyrrole-2-carboxylic acid [1-(3-
chloro-phenyl) -2-hydroxy-ethyl] -amide;



rLC CT 203 N -{4-[5-(2-Hydroxy-I|-phenyl -et hyl car banoyl ) - 1H pyrrol -
3-yl]-5-nmethyl -pyrimdin-2-yl}-hydrazi necarboxylic acid ethyl ester;
4-{5- Met-hyl - 2-[ (pyri di n-3-yl net hyl ) -am no] - pyri m di n- 4-
yl)-1H pyrrol e-2-carboxylic acid (2-hydroxy-I|-phenyl- ethyl)-am de;
4- (2- Cycl opr opyl met hoxyam no- 5- et hyl - pyri m di n-4-yl)-. 9001 1003
1H pyrrol e-2-carboxylic acid (2-hydroxy-I- phgml -ethyl)- am de;
4- 2- (I soxazol - 3-yl am no) -5-net hyl -pyrim din-4-yl]-iH pyrrol e-2-carboxylic
acid (2-hydroxy-I-phenyb- et hy{drodmd®y1 -propylamino) -5-methyl-pyrimidin-
4- (2- Cyanoani no- S-nemyinmﬁyrmo%nz4@(&30%)11@'%&%61% h§AFOOXY] e @A -
22[ gyt(irzogdl - phelnyét hhlhﬂa):glﬁ e, th

roxy-1-ne 24 el éﬁ h lamlno)-s -methyl-
pyrimdin-4-yl]- l%ﬁﬁeﬁﬁ% -GAk %Y]E;hg - ﬁ%ﬁf “acid (2-hydroxy-

1-mtolyl-ethyl)
vl-eth . .
4- (5- Vet hyl - 2- 0t o PR, L s akt oyt ol s Busaphonylis gl

2- hyd | -mt I
A i e e e
1-(3-chl oro- phenyer

(2- Hydroxy-e

L y Y %% cg:i lamino) -pyrimidin-4-
H pyrrol e- 2-car b%@x X é’éﬁ ﬁfggzlhﬁh@ﬁﬁp é )%Yﬁiro’é\fn]d'é’henyl'
2-(N ,N - Di net 0) 5- et hyl - pyri m di n- 4-

1)-1H pyrrol e-2-car boxyI i c acid (2-hydroxy-I-phenyl- ethyl)-am de;

[

4-[

1

4-[

yl)-

4-[5-Methyl -2-(2-trifl uar.omet BghpPEptdraBoR@rising a compound according
Eyglhg]n;l: nef’h;:% ;Irjﬁl-cgyrr()lo% cl(a:,?.'rrngoé(a/lqloc a%%l d gharryngégt)l(éllcally acceptable
4-[

pyr

4-[

4-y

5- Met hyl - 2- ( norggh@diler-.4- yl am no) - pyrim di n-4-yl]-1H-
yrrol e-2-carboxylic acid (2-hydroxy-I-phenyl-ethyl)- am de;
5- Met hyl - 2- (5- net hyl -i soxazol - 3-yl am no) - pyri m di n-
| ]-1H pyrrol e-2- car kexyl raeasbibd2rtivar a¥iokdphenyd -c Bl iy lai-, afudeher

comprising an additional therapeutic agent.

43. A use of a therapeutically effective amount of the
composition according to claim 41 for the preparation of a
medicament for inhibiting ERK-2, GSK-3, Aurora, CDK2, or Lck

activity in a patient.

44. The use according to claim 43, wherein said

method inhibits ERK2 activity in a patient.

45. A use of a therapeutically effective amount of the
composition according to claim 41 for the preparation of a
medicament for treating an ERKZ2-mediated disease in a patient in

need thereof.

46. The use according to claim 45, further
comprising the step of administering to said patient an

additional therapeutic agent.



-{2-[1-(3-Chl oro-4-fluoro-phenyl)-2-hydroxy-
t hyl am no] - 5- net hyl - pyri m di n-4-yl }-1H pyrrol e-2- carboxylic acid
2- hydr oxy-1 - phenyl - et hyl ) - am de;

(5- Met hyl - 2- phenyl am no- pyri m di n- 4- yI) 1H—pyrro|e-2< carboxylic %ﬁfd‘“
1- (3-f1 uor o- phenyi ) - 2- - hydr oxy- et hyl ] - o 00T 2063
[ 2- (1- Hydr oxynet hyl - pr opyl am no) - 5- nethyl--pyrlnldln-
yl]-1H pyrrol e-2-carboxylic acid [1-(3-chloro-phenyl)-
hydr oxy- et hyl ] - am de;

-[ 2- (2- Hydr oxy- | - hydr @@yneThgl - eEhyIaﬂknmﬁiﬁgnﬁbhqlalm 45, wherein said
yrimdin-4-yl]-1 rrole 2-C rbox c ac

hl or o- phenyl ) - 2- E%%y Y- é?hyﬁ? rqm C$HCLI Ciﬁr?keﬂig?abEtes'

[ 2- ( 1- Hydr oxy et iagdatpmepyll g a@ﬁdﬁ:mtchybrpwséra@bn Alzheimer's

yl]-1H pyrrol e- 2 carboxyllc acid (2-hydroxy-l-mtolyl- ethyl) -am de;

[2 (2 Hydr oxy- |_ nﬁyﬁ§Fc %RH%%hsnoYl a ket h@@ase autgimmune
yrimdin-4-yl]- 1h&:raérars<élse 2t BaF DOXMrE ia8Ci deb ekl OXYosoriasis,

phenyl - et hyl ) -am de; 4- [2-

1- Hydr oxynet hyl - FHISFeaRi HbeSd‘ﬁ%‘ft hyPEPPRMAT 4PR. neurological disorders,
yl ]-1H-pyrrol e- 2z qarhexkl kel acdd dl%e*&)é@rOéaéniiitpi't?rf%/'ass‘%%])é'tleda%gﬁ and
4-[5- Met hyl - 2- (2-net hyl - cycl opr opyl am no) - pyri m di n- 4-

yl ]- 1H pyrrol e- 2- QKIS FFRESREFREA DRy dEBRYLPIphbmAncRtHhArdgHtde. 41. A
conposi tion conprigdAgud¢oaPRsHd &%%@&Qg pk& e A0l ¥R rddy40 and a
pharmaceutical |y acceptable carrier he conposition accordlng to
claim41, further lQﬁ?ﬁEPP§Pn§1%ﬁﬁ%ﬁﬁm cioofar ieneragpreniatesyerith g811A use of
a therapeutical ly &ffigct kueoaRPaN ehh?IaEQf@@Ségiéloébdaccl%r d'cﬂQoE?cd aim
41 for the preparation of a ned |canent or inhibitlng ERK- 2

Aurora, CDK2, or [WielogerpyftyewkrmdapdtMeht . 1der Thies g, a@@éhéﬂﬁ@lﬁo claim

43, wherein said jmhhedc-bRBEPIdS BRE2136hG VE I Yel D A-PAlHdE8Rh, or ons

disorders.
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48. . The use according to claim 47, wherein the

disease is cancer.

49. The use according to claim 48, wherein the
disease is a cancer selected from breast; ovary; cervix;
prostate; testis, genitourinary tract; esophagus; larynx,
glioblastoma; neurcblastoma; stcmach; skin,
keratocacanthoma; 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-



45. A use of a therapeutically effective anmount of the conposition
according to claim4l for the preparation of a nedicanent for treating an
ERK2- nedi at ed disease in a patient in need thereof. 46. The use according
to claim45, further conprising the step of adnministering to said patje

an additional therapeutic agent. -183 1CCT 2cJJ 47. The use accordi @
claim45, wherein said disease is selectediBegem cancer, stroke, diabetes,
hepat onegal y, cardi ovascul ar di sease, Al zheiner's disease, cystic
fibrosis, viral diseas®, pakdd MAHEtideSeasesum AtEI0N5HR asngralest enosi s,
psoriasis, allergic disorders, inflammuation, neurol ogical disorders, a
hor none-r el at ed di*§&&<eé? BOTAM i s 18856BEat ed wit h organ transpl ant ati on,
i mrunodefi ci ency di sorders, destructive bone disorders, proliferative

di sorders, infectious diseases, conditions associated with cell death,

t hrombi n-i nduced pl at eb@t Gy egatsl onacehrding tenelaigerfdus WhedréRi AheCM)
i ver disease, Ci o | LAY 0 lving T cell activation,

or CNS dlsordersﬁgggggé e Use gﬁ%%%%?%é ?gsé %?n147 wherein the disease
is cancer. 49. The use according to cIa|n148 wherein the disease is a
cancer selected from breasty, avgé c% 1n rostate t§§t| erein the
genitourinary tract; esophagus | 55t ona: " neur obl ast ong;

st omach; skin, kénaé@aeawﬂkﬁnugrdmmwgsce@adeﬁnmeab&xﬂeﬁanﬂﬂﬂ flramge cel |
carcinoma, smal | ggll.ear ol noMR.. | ynd adenoeel ol o o bone e 6008, o1
adenonm; pancreas, adenocdrci noma; B 7T Cul’ar” car o,

undi fferenti at ed eataraoien, qnunddgﬁa¢1earhemnmnfas&nmeuana, nmel anong,;
sarcomn; bl adder carcinoma; liver carcinoma and biliary passages; kidney
carcinoma; mnyel oid disorders; |ynphoid disorders, Hodgkin's, hairy cells;
buccal cavity and pharynx (Rr@de ,of i pheiOrgite cabbytdt fephtavygnamownaldf the
I ntestine; colon composition according to claim 41 for the preparation of a
medicament for treating a GSK-3-mediated disease in a patient in

need thereof.

3. The use accerding to claim 52, further
comprising the step of administering to said patient an

additional therapeutic agent.

54. The use according tc claim S2, wherein said

disease is diabetes.

55. The  use accerding to claim $2, wherein said

disease is Blzheimer’s disease.

56. The use according to claim 52, wherein said

disease is schizophrenia.

57. A use of & therapeutically effective amount of the
composition according to claim 41 for the preparation of a
medicament for enhancing glycogen synthesis in a patient in need

therectf.



"LOOT 21003 -184 rectum large intestine, rectum brain and central

nervous system or |eukem a. 50. The use according to claim45, wherein the
di sease i s cardiovascul ar di sease. 51. The use according to clai m 50,
wherein the disease is a cardiovascul ar di sease selected from restenosis,
cardi onegal y, artherosclerosis, nyocardial infarction, or congest hMLThdakt
failure. 52. A use of a therapeutically effective anmunt of the

conposition according to claim4l for the preparation of a nedicanent for
treating a GSK-3--nedi ated di sease | patient in need thereof. 53. The
use according to claimb52, further co ising the step of admnistering to
said patient an additional therapeutic agent. 54. The use according to
claimb52, wherein said disease is diabetes. 55. The use according to claim
52, wherein said disease is Al zheiner's disease. 56. The use according to
cl ai m 52, whereBn saidse diSeaseekspactiicaphr eRfacti%é. afowse X tae

t her apeut | .ef fect] anount of . t conposition according to claimi4l
for the ng@adr%ttﬁgﬁ %%&%Pdlr?é’di%gaﬁg%m P@r f@ﬁg%eci%pﬁlr%f)@%no%fnt hesis in a
patient |mnediemhenthépeofowel,iBGTH2003 levi85 oB8 1A dsseinf a apdtiemapeutical |y

effecti veigr’g%g&t Rk Lbe composition according to claim4l for the
preparation of a ‘nedicament for |owering blood | evels of glucose in a

patient in need thereof. 59. A use of a therapeutically effective anount

of the conposidion,aggording claim4l for_the preparation of a

medi cament for i nhibitlng tﬁet%r%%puecuﬁlgﬁ}%ﬁ eq‘éfﬁgrlgﬁoglb%‘ﬂﬁlloﬁ &8¢ Tau

protein i®RPqsatienta¢epumbied therbufm 41 for the preparation of a
medicament for inhibiting the production of

hyperphosphorylated Tau protein in a patient in need thereof.

60. A use of a therapeutically effective amount of the
composition according to claim 41 for the preparation of a
medicament for inhibiting the phosphorylation of B-catenin in

a patient in need thereof.

6l. A use of a therapeutically effective amount of the
composition according to claim 41 for the preparation of a
medicament for treating an Aurora-2-mediated disease in a

patient in need thereof.

62. A use according to claim 61, further comprising the
step of administering to said patient an additional

therapeutic agent.



60. A use of a therapeutically effective anount of the conposition
according to claim4l for the preparation of a nedicanent for inhibiting
t he phosphorylation of P-catenin in a patient in need thereof. 61. A%#F%“
of a therapeutically effective anount of the conposition accordingt L3
claim4l for the preparation of a nedicanent for treating an
Aurora-2-nedi ated disease in a patient in Tééd thereof. 62. A use
according to claim6l, further conprising the step of admnistering to
said patient an additi®hal TR$er 4peut iBERGEARS 1O CIBREM £ Avhepsip3sairhe
use according to ghakByblis WIS 3idm Go38RS ) E! atlordhr ogt-col on,
breast, stomach, or ovarian cancer. 64. A use of a therapeutically
effective anount eVvaziagopgs¢xi on according to claim4l for the
preparation of a nedicament for treating CDK-2-nedi ated di sease. 65. The
use according to claim64, wherein said disease is selected from cancer,

Al zhei ner' s di sease, aaest@nnqr%iesofagg't@&&%%%ﬁcagwaEEQWQ@AJuin. ' of a

cytonegal ovirus, HV, hérpes, psoriasis, atherosclerosi's,” alopecia, or an
aut oi mune di seas®™pesi Al e eapfordinhetapaiptirc 4l | forfthec pirepa vatoumt obfa a

conposi tion aCCOﬁQ&HQaEQnQ'fgfnt%%§%9£%}éﬁkJ%L%Qa£Q%%fQﬁggage medi cament for

treating a Lck-nedi ated di sease. he use according to claim66, wherein
said disease is selected from an.autoi mune di sease or transpl ant
rejection. 68. A nethod of inhibiting ERK2, Aurora-2, GSK-3, CDK-2, or Lck

activity in a biological sanple conprising..the step of contacting sai
bi ol ogi cal sanple w th°3a c'g;g?)ou‘?ﬁ‘? ac&?rc&gﬁén?ot%n ok 86t (‘S’Sﬁ?ﬁé’gzﬁl&g.
69. A conpositiondigeaceais NgeBortdiplfainakhacdeyixezheditrpr issiaige8s€ponpound

according to claim20 and. a carrjier syitable for coagjn%,said i npl ant abl e
devi ce. WD 02/ 064588°BRIF 10 A B RFEess. glomerulonephritis,

cytomegalovirus, HIV, herpes, psoriasis, atherosclerosis,

alopecia, or an autcoimmune disease.

66. A use of a therapeutically effective amount of a
composition according to ciaim 41 for the preparation of a

medicament for treating a Lck-mediated disease.

€7. The use according to claim 66, wherein said
disease is selected from an autoimmune disease or

transplant rejection.

68. A method of inhibiting ERK2, Aurora-z, GSK-3,
CDK-2, or Lck activity in a bkiological sample comprising
the step of contacting said biological sample with a

compound according to any one of claims 20-40.

69. A composition for ceoating an implantable device
comprising a compound according to claim 20 and a carrier

suitable for coating said implantable device.



-187 _C.C1 2 70. An inplantable device coated with a conmposition according
to claim69.
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70.  An implantable device coated with a composition
according to claim 69,



