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DNA synt hegi ap- Lption, or mcrotubul e spindle function, or
by 30 pert% %?%Sh%%%%ngSo%gpiétructural integrity by introducing DNA

| esi ons. These processes affect both normal and tunor cells. The
mai nt enance of DNA igpi-eaitiday. IS Y it 19nasidrof ability in nornal
10

The present invention relates to compounds
useful for inhibiting enzymes that maintain and re-
pair the integrity of genetic material. More par-
ticularly, the present invention relates to a series

15 of aryl- and heteroaryl-substituted urea compounds,
methods of making the compounds, and their use as
therapeutic agents, for example, in treating cancer
and other diseases characterized by defects in de-
oxyribonucleic acid (DNA) replication, chromosome

20 segregation, or cell division.
BACKGROUND OF THE INVENTION

An important and significant goal in

25 healthcare is to discover and make available safer
and more effective drugs for the treatment of
cancer. Most chemotherapeutic agents act by dis-
rupting DNA metabolism, DNA synthesis, DNA tran-
scription, or microtubule spindle function, or by

30 perturbing chromosomal structural integrity by
introducing DNA lesions. These processes affect
both normal and tumor cells. The maintenance of DNA
integrity is egsential to cell viability in normal
cells, therefore, anticancer drugs have the lowest

35 therapeutic index of any drug class.



cells, therefore, anticancer drugs have the | owest 35 therapeutic index
of any drug class. 31 AUG 2005 WO 02/070494 PCT/U802/06452A552m5An

i ndi vidual cell creates an exact copy of its chronosones

segr egal" @23 copy into two cells by a process call eoP(Fﬁngﬂé 0g“szThe
mtotic cycle can be divided into three major 5 events: DNA replication,
chronosone segregation, and cell division. Cells have sensing nmechani sns
to maintain the order of these stepg with respect to one another and to
ensure that each step is executed wth high fidelity. The sensing
mechani sms for 10 t héde iprbcaizbesl arel ¥ etxgaters tan agxaghee®pni nts" in

L. H Hartwelel jely @hpomdiiee, NV thidn 188%ef46:4 493-R) cobg9-34. Cel

cycl e checkpoi nts have been reported to conprise at |east"three distinct
cl asses of 1P&PyEwEs Gedpts dvis.a RKIFed bl rgdi"y%%%w desTB®t s sequen

tially in ﬁﬁ%b@&%ﬁc?& Ceeldaxcwé Qiﬂﬁ&&slrﬁfo dﬁ&@@ésma¥ rchrormsomal _
mechani snms (Carr, (1996) |ence 314- 315 One X of proteins

detects or ®VEBSss BNA l%{bnd? TRFUY %9%%9%%%? 20 cycle.
These sensand cedllude Atsdra- Tetell &ﬁmlsaend\dxt@tm@lcl(m\nm;manﬂo

Dev 10 20997 243 PTRIG B D tnapt HokeSRETF{ PPand transmi ¢
t he signal cdet e@bé:dhebcy aritke tdBtemfuure aridati seﬂﬂ'l exteapl 161 exleWteRédSS (Al'len
et al. (1994)n Gﬁq_g% %&IJ@ 241131 q.g%gi n%%ﬂani&n@dg Liion, cell
cycle effectors ch as | ate ar  response, |nclud|ng,
forJékanp|§he§§r@§pqﬁsaﬁqcﬁﬁ% referred to as "checkp01nts" in
L.H. Hartwell et al., Science, Nov. 3, 1989,
246 (4930) : 629-34.
Cell cycle checkpoints have been reported
to comprise at least three distinct classes of poly-
15 peptides. Each class of polypeptides acts sequen-
- tially in response to cell cycle signals or defects
in chromosomal mechanisms {(Carr, {1996} Science,
271:314-315). One family of proteins detects or
senses DNA damage or abnormalities in the cell
20 cycle. These sensors include Ataxia-Telangiectasia
Mutated (Atm) and Ataxia-Telangiectasia Rad-related
{(Atr) (Keegan et al., (1996) Genes Dev., 10:2423-
2437} . Another class of polypeptides amplify and
transmit the signal detected by the detector and is
25 exemplified by Rad53 (Allen et al. (198%4) Genes
Dev., 8:2416-2488) and Chkl. In addition, cell
cycle effectors, such as p5S3, mediate a cellular
response, 1ncluding, for example, arrest of mitosis
and/or meiosis and apoptosis.
30 DNA damage can be induced by drugs, radi-
ation, or can be spontaneously generated during the
course of normal metabolism. DNA damage checkpoints
ensure that cells with unrepaired DNA lesions do not
progress into the DNA synthesis phase or mitosis

35 until chromosomal lesions have been removed. Cell



and/ or neiosis and apoptosis. 30 DNA damage can be i nduced] byygrigs,

radi - atgion, _or can be spontaneously generated during th r of
nor mal ﬂ%F@H%WPénl DNA danmage checkpoints ensure that cg?T@@@%ﬁﬁu

unrepaired DNA | esions do not progress into the DNA synthesis phase or
mtosis 35 until chronosomal | esions have been renoved. Cell 31 AUG 2005
WD 02/ 070494 PCT/ US02/ 06452 - 3 cycle-arrest can enhance the opportunity
for DNA repair and increase the fidelity of cel|l division. DNA damage
can be rec6YrilgedrrrPSuGREUETEREIGER|Ghe grrtudidek pb?htBNBnsure that the

growt h of eeblgrSahd aneeeheed Fhdndilddliaclf @il ayphasesn, As a
result, multiple cell cycLe signal ing pathways may .result_ during
ed%%?é'&zﬁéi traves

sensiti zat PHA BRTRER| §2F0 PENK oW, dH®fCeht current
under st andicpglef. t bheck@ofimmet icdizudfe aoldt a@ erehaakpef nEslhas been

deriyed fromthe study of tuymar-derived cell lines. In n cases, tunor
cel | havellsoéfrﬁégfegeﬁg ngté'pcll?e iﬁ'(?lpcﬁl"ﬁ:tlse ORISR | 13? %I ., Sci ence,
Dec. 16, 19284n1t266(5t9R)s t&A1- yclld diamdidery nepdivegsthay a key 15
step in th utsi.on._of s ; ne to t at i . acquisition
of nutati o%gg%/lgkét glll%g% [ ﬁaﬁglcé[ﬁ%ﬂgfc%g %ﬁ%&%pcﬁﬁontﬁ%%tcﬁ%\%ggl, uch as
p53. (WeinBeegts.R A (1995) Cell 81:323-330; Levine, A J. (1997) Cel
88: 3234-331). Loss gﬁchh%§egggchaggﬂ%(ﬂﬁgg%gggﬁggﬂ%;ﬁ?e§yéts in the

inaggropriate cyclin tunmor _ cells in response to danmagi ng agents.

of _ :
Vihe fapeéu%FFﬁoéeP%uF_Qlllsfﬁf@@eé%h%"dﬁ??%wsdd?%,deﬁhﬂe ell cycle
events withrdaceaasgdubiydelfi tymdrii@rived cell lines. In many

cases, tumor cells have lost key cell cycle check-
points {(Hartwell et al., Science, Dec. 16, 1994;
266(5192): 1821-8). It has been reported that a key
15 step in the evolution of cells to a neoplastic state
is the acquisition of mutations that inactivate cell
" cycle checkpoint pathways, such as pS53. (Weinberg,
R.A. (1995) Cell 81:323-330; Levine, A. J. (1997)
Cell 88: 3234-331). Loss of these cell cycle check-
20 points results in the inappropriate cycling of tumoxr
cells in response to DNA damaging agents. When
faced with cellular stresses, such as DNA damage,
and cell cycle events with decreased fidelity, tumox
cells have difficulty altering the kinetics of cell
25 cycle progression. Therefore, inhibition and dis-
ruption of additional DNA damage checkpoint pathways
may further sensitize tumor cells to anticancer
treatments, such as radiation and chemotherapy.
Noncancerous tissue, which has intact cell
30 cycle checkpoints, typically is insulated from
temporary disruption of a single checkpoint pathway.
Tumor cells, however, have defects in pathways con-
trolling cell cycle progression such that the per-
turbation of additional checkpoints, for example,
35 the DNA damage checkpoint, renders them particularly



cells have difficulty altering the kinetics of cell 25 cyclié pgogmessi on.
Therefore, inhibition and dis- ruption of additional DNA danage
checkpowm02(padihays may further sensitize tunor cells tRCHER2O4tder
treatments, such as radiation and chenot herapy. Noncancerous tissue,

whi ch has intact cell 30 cycle checkpoints, typically is insulated from
tenporary disruption of a single chegkpoint pathway. Tunor cells,
however, have defects in pathways con- trolling cell cycle progression
such that sbaspedivet tobanroaehgdded tbicendls .chaupaixdrsyld or exanple, 35

t he DNA da che oi_nt., render.s them particul arl 1 2005 WO

02/ 070494 gﬁ%ﬁgﬁsﬁ?ﬁg%ﬁ%ﬁt z‘f%nggﬁéﬁ husgnt%opaﬂ,&a&germa/g@‘f negc%%]t s. For
exanpl e, bonbricekhs GiaDNéodamagenohaakpihtaremdiefredti?e both in the
G DNA da checkpoint. i h .lia)éﬂﬁ%& ' | .the G2 DNA
damage chg%gg%ggﬁ.%g F%&ﬁ?%gﬁ SF%,%gcﬁgﬁbe, .Igyﬁgﬁéé%%@282 (5393)
14975501; (Bunmept @ReckFsiiendenhitiovt-oR9 .t RR98 it A&FetSIFi ki ati on of the

& checkpoigb7050hhepaviplgse enechpeink ankigestedi further cripple
the ability of these tumor cells_ to repair DNA damage . 10 and, therefore,

sel ecti vel fak8eF tRémigFéPTnEImaibe &8 chectmsriatorE Weckpoi nt
i nhi bi t or spREgeexpeeked e eRRaREeRed ey aRAUHS iddplaiieh is a

neasure of the,probabilit f tunmor .control relatjyve to the probabilit
T ot cor 1 gb L PR ikl Lt o LIS ey oo P A e Y
chernot her agyid, ETheralfolriet,y sefl echidelelei i lilnhitant areet moxmdiance t he
therapeut i ¢{ pdex ARY ¢ JePeRdUic R sLT: dAP aWimors With cell

cycl e defects conp .
expected to enhance the therapeutic index, which is

a measure of the probability of tumor control
relative to the probability of toxicity to normal
15 tigsue, of both radiation and systemic chemotherapy.
The ability of checkpoint inhibitors to
enhance the therapeutic index may be dependent upon
tumor type. Tumors with cell cycle defects comple-
mentary to the DNA damage checkpoint pathways may be
20 most sensitive to inhibitor drug treatment. In
contrast, DNA-PK inhibitors, another distinct class
of potential therapeutic agents, are expected to
sensitize tumors independently of cell type. A
systematic approach of'applying checkpoint inhibi-
25 tors and DNA~PK inhibitors also may be effective in
the treatment of metastatic diseases that radiation
therapy cannot target.
The checkpeoint proteins Atm and Atr are
hypothesgized to initiate a signal transduction path-
30 way leading to cell cycle arrest in the presence of
DNA damage or any block to DNA replication. Atm has
been shown to play a role in a DNA damage checkpoint
in response to ionizing radiation (IR). Patients
lacking functional Atm develop the disease Ataxia-
35 Telangiectagia (A-T). Symptoms of A-T include ex-



mentary to the DNA damage checkpoi nt pat hways may be 20 nogf 18 rZ%tlve to
i nhibitor drug treatnment. In contrast, DNA-PK inhibitor /ﬁﬁﬁfgﬁﬁ

di sti ncWORQW% ot notential therapeutic agents, are exd@gE

sensitize tunors independently of cell type. A systematic approach of
appl yi ng checkpoint inhibi 25 tors and DNA-PK i nhibitors also may be
effective in the treatnent of netasiatic di seases that radiation

t herapy cannot target. The checkpoint proteins Atmand Atr are

hypot hesi Zeene sensxtax*eltéystgnapnwamm@i@hlpat HIR30 wey-l eading to

cel | cycl epuyept dé’géﬁ@ri’fféﬁ“Cécﬁio%éégagélgﬁgéﬁﬁtl&'sq_%% to DNA

replication. Atm has. been shown to play_ a role in-a DNA danage
checkpmrﬂgomﬁﬂﬁkéﬁﬁﬁﬁﬁ%%c%ﬁﬁrzFW@uF%@?§%¢b%HGFR§ apg; ii@ts | acki ng

functi Onalcx‘ﬁamétﬁ\@iél@ ébecghée@sesﬁima BorTelranghact admee A-T) .
Symptons of A-T .include e 2/ 07 4%4 PCT/ US02/ 06452 - 5

trem senstii%i t3'4b: }%ﬁl%?ﬁg rgapﬁ??gﬁs%?ﬁ§grégﬁ E@W\é@eﬁggeneratlon
ocul ot anecpwtialtamgane@tﬁsmaght gonadaé d@fectsnﬁznesl l rmura@ldlef I ci enci es
gnd I n- cngggﬁg r.1 sk, og can r% %ﬁk u J, . Hum EFt 5 1995; 3 (2)
: 116- 38) U G e i eﬁ ?ﬁ%%% b%tFBﬁ%g AFEPNSGght to have
def ect s i nEGlIR SKasbn Rt chéckpCedfs ¥od. at2, debeet;i va (i4) :t heir response
01 R (Sl oo UL Y b, BTl mic] B O 1 L
et Jéll ,J. 1933%iol65 Cﬁle‘iﬁlpmhb 55571693; am1¥@dm12b436 93)., Jfherefore, Atm
may sense goubl e-pdp ang PN damages ; caws esly Py2 hRggudanadi om netic drugs,
and SIgnaJTﬁeéLfore Atm may sense double-strand DNA damage

caused by IR and radiomimetic drugs, and signal the

cell cycle to arrest, such that damage can be re-
15 paired.

Atr is a checkpoint protein stimulated by

agents that cause double strand DNA breaks, single

strand DNA breaks, and agents that block DNA radi-

ation. Overexpression of Atr in muscle cells on
20 iso-chromosome 3g results in a block to differenti-

ation, abnormal centrosome numbers, chromosome in-

stability, and abolishes the Gl arrest in response

to IR (Smith et al., Nat. Genet., May 1998; 19(1):

39-46) . Overexpression of a kinase inactive,
25 dominant negative mutant of Atr sensitizes cells to

IR, ultraviolet light (UV}, MMS, and cisplatin

(Cliby et al., EMBO J. Jan. 2, 1998, 17(1):159-69

and Wright et al., Proc. Nat'l Acad. Sci. U.S.A.,

June 23, 19%98; 95(13):7445-50). Cells containing
30 overexpressed, mutant strain Atr alsc fail to arrest

in G2 in response to IR. In addition, Atr is

associated with chromosomes in meiotic cells whexe

DNA breaks and abnormal DNA structures persist as a

result of the process of meiotic recombination
35 (Keegan et al., Genes Dev. October 1, 1%96; 10(19):



cell cycle to arrest, such that damage can be re- 15 paired.i @Agrilis a
checkpoint protein stinulated by agents that cause double strand DNA

br eaks, W&l 3§94 st r and DNA breaks, and agents that bl ockPERNES®2A#S2 at i on.
Overexpression of Atr in nuscle cells on 2.0 iso-chronobsone 3q results in
a block to differenti- ation, abnormal centrosone nunbers, chronosone in-
stability, and abolishes the G arrest-in response to IR (Smth et al.
Nat. GCenet., May 1998; 19(1): 39-46). Overexpression of a kinase

i nactive, 253dan nanhtnegaikeeanmt ani sof sAtusese DAl dzemaeeldslito | R,

ultraviole | ght , d._cisplatl (GLi t ., EMBO J. Jan.
2. 1998, 1%%%§9§555%g)bﬁﬁgﬁvPﬁéhfgéﬁggﬁ%?gﬁr05? Rl Ry et U S A
June 23, 1998tigbes3y: 7anb- sprleCalkirestontaGai agd3® dwaer &Py essed, nut ant
strain Atrr@%%ﬁfail to arrest in & in response to IR In addition, Atr
Is associat W th chronpsones in neiotic cells where DNA breaks and
abnoP mat DNA struct uFBS2 pépshypossesizedsiot lap Cponste@ss of neiotic

reconmbi nat £ pRn38r6KeEHaR; Rhsak. AckeRad/Bev arcClobenel pkd96; 10(19): 31
AUG 2005 WD 02/ 070494 PCT/ US02/ 06452 - 6 . 433-37). Atr, like Atm also

senses DNAC@BAEGeCEAGRPaYRRt 810REL bFEERIBRAIPBpPRESM™AF, as wel | as
initiates aseel ! seMehezaeteal . at 562 emide, S1bor ;D7 :napait1.508 ;,Chkl is

PypoLNes 280 okl gaounet ol LRmPr dhehaflasaes mand/or A1 in
al .10Sci enCekl1997ph23phd49Yatbllin response to agents that
cause DNA damage including IR, UV, and hydroxyurea
(Sanchez et al., 1997; Lui et al., Genes Dev. 2000;
14:1448-1459). The phosphorylation and activation
of Chkl in mammalian cells is dependent on Atm {(Chen
15 et al., 1999) and aAtr {(Lui et al., 2000). In the
veast 5. pombe, Chkl also appears to be involved in
the response to IR and blocks to replication (Boddy

et al., 1998; Walworth et al., 1993). Furthermore,
Chkl has been shown to phosphorylate both weel
20 {O'Connell et al., EMBO J. 1997; 16:545-554) and

Pdsl (Sanchez et al., Science 1999; 286:1166-1171)
gene products known to be important in cell cycle
control. These studies demonstrate éhat mammalian
Chkl plays a role in both the Atm-dependent DNA

25 damage checkpoint leading to arrest at S phase.
However, a role for Chkl in the S phase replication
checkpoint in mammalian cells has yet to be eluci-
dated. Interestingly, Chkl knockout mice are
embryonically lethal, thereby suggesting a role for

30 Chkl in a developing organism in addition to its
role in DNA damage checkpoints.

Chkl may invoke a G2 arrest by phosphor-

ylating and inactivating Cdc25C, the dual speci-
ficity phosphatase that normally dephosphorylates



in response to agents that cause DNA danage including IR an
hydroxyﬂ%ﬂ%“”%@%nchez et al., 1997; Lui et al., Cenes pebCT/ %%W“

14: 1448-1459). The phosphoryl ati on and activation of Chkl in mammalian
cells is dependent on Atm (Chen 15 et al., 1999) and Atr (Lui et al.,
2000). In the yeast S. ponbe, Chkt &also appears to be involved in the
response to IR and bl ocks to replication (Boddy et al., 1998, Walworth
et al., 1993)1irFR/f¢de2oie, cethRl phagresenishewnitessFosphoryl ate both

weel 20 (Qgonnel) &t &l,, EMBOhde 1983, 46: 8457554k 7and31Pdsl (Sanchez
et al., Science 1999; 286:1166-1171 gene products known to be inportant

in cell cydd® - tordpFhiesneseads adilekstekdnets &le it RRA FadFaPfan

IChklj'pl ays & rfi e, i@uﬁgt hﬁﬁb@.,At nhﬂepmdemg@:,\m]g&)daagge_.cheﬁkpgi nth
eading to_arrest at ase. wever, [ or ., in,the S phase

Fopl F ot | QL S RSP HER AT BRI FEHOREPESCRES SEE 1T e SBHIG, - dat ed

| nt er esti nglatehidl knogkbat aprestate peabeyanicedlllsy firetvhal , t hereby
suggestin rol e for, 30.Chkl | devel gpi n anismin addition to its
role in D%ﬁ%ﬂ%ﬁ%? %ﬁ%% %%?ﬁ?s#ﬂfﬁRFeﬁ%§8gnggkg&g g? Srres by phosphor -

yl ati ng anthremici¢ataed NGNEdc25C, the dual speci- ficity phosphatase that
normal |y dephosphoryl ates 31 AUG 2005 WD 02/070494 PCT/ US02/ 06452 - 7

U S. Patent No. 6,218,109.) In mammalian cells, 10 Chkl ig]g@msmmprylated

cyclin B/cdc2 as cells progress into mtosis (Fernery et al., Science,
Sepl05, 1997; 277(5331): 8 oF ON Mat suoka et al.; and
Blasina et al., Corr. Biol. , Jan. 14, 1999; 9 (1) :1-10)

The present invention is directed to
potent and selective chemosensitizing agents useful
in the treatment of diseases and conditions related

15 to DNA damage or lesions in DNA replication. The
present compounds are inhibitors of the checkpoint
kinase Chkl. In particular, aryl- and heterocaryl-
substituted urea compounds have demonstrated sig-
nificant activity for inhibiting Chkl.

20 In one aspect, the present invention is
directed to a method of inhibiting checkpoint kinase
Chkl comprising the step of administering a compound
of formula (I), or a composition containing the
same, to an individual. Compounds of fermula (I)

25 have a structural formula:

Xl ‘ X2

W/ \]_( \.Z
30
Y
(1)

35 wherein:



5 This mechani sm of regulation of Cdc2 activity stim ul ataqsm%ejgm cycle

arrest t revent cells from entering mtosis in the pr DNA
damage P ‘B{?ﬁ?“é‘bl cated DNA 10 SUMMARY OF THE | NVENTI ON éﬁgg@([@jsseznt

invention is directed to potent and sel ective chenpbsensitizing agents
useful in the treatnment of diseases and conditions related 15 to DNA
damage or lesions in DNA replication.B The present conpounds are

i nhibitors of the checkpoint kinase Chkl. In particular, aryl- and

het eroaryl - substit u#édigr adldenp&unds Shave HermonSEr ald& 51 g- nifi cant
activity for inhibitiyagighkb.. 2Qg.n @re -ggpert,; the present invention is
directed to a nethod _of, inhibiting checkpoint kinase Chkl, conprising the
step of administering dtShpFne OF ToOrrRREEIFHES oFvg EMF}EBQggi on

cont ai ni nQ aldths SRMBCcHeA &b i dborhivial ca s aunsts; of fornmula (1) 25 have
a structural formnul Ay, 30 35 Wnereciin' 3163%6 2005 WO 02/ 0@0494

PCT/ 8502/ 06452 XI i s 'S SeiEcted Lrom §ge gipup \§¢eR§15ting p§ 0. .5 |
or -N(RlI') Iiete¥daxyl ,oraryl orheterepyekeslisy wochyltoagknl, abnds att ached
to a common, carbgn-a i |.ected f u nsi sting of

het er oar yl T&lér 9&%%&%%535%5 y {tei}:yacﬁlc?éﬁrﬁ%;aa%gnghoéiffal kyl .
substi t ut edimwiuph @&idet eroaryl or aryl group;, and Z is selected fromthe

group consisting of Z1Q Wy o@Ey! 5 rGRERSIHFORE Yeonsisting of
10 hydro, aryl, and heterocaryl;
wherein said aryl groups of W and Z are
optionally substituted with one to four substituents
represented by R?, said heterocaryl groups of W and 2
are optionally substituted with one to four substit-
15 uents represented by R®, and said heterocycloalkyl
" and cycloalkyl groups of W are optionally substi-
tuted with one to two substituents represented by Rf;
R* is selected from the group consisting of
hydrogen, C,.alkyl, C, .alkenyl, C,,alkynyl, and arvyl;
20 R?* is selected from the group consisting of
halogen, C,..alkyl, C,.alkenyl, OCF,, NO,, CN, NC,
N(R¥),, OR?, CO,R}, C(O)N(R?)),, C(O)R*, N(R')COR?,
N(R!)C(O)OR?, N(R’)C(O)OR?*, N(R®)C(Q)-C,;alkylene-
C(O)}R?, N(R?®)C(0)-C, ;alkylene-C{O)OR?, N{R?)C(O)-
25 C,.;alkylene-0OR?*, N{(R?*)C(0)-C, ;alkylene-NHC (O)OR?,
N(R3})C(0)-C,.;alkylene-SO,NR?, C,,alkylene-OR?, and SR’;
R’ is selected from the group consisting of
hydro, C, (alkyl, C, .alkenyl, cycloalkyl, aryl, heter-
ocaryl, SO,R*, C, alkyl substituted with one or more
30 of halo, hydroxy, aryl, heterocaryl, heterocycloalk-
vl, N(R*),, and SO,R*, C,.,alkylenearyl, C,ialkylene-
hetercaryl, C,;alkyleneC, heterocycloalkyl, C, .alk-
yleneSO,aryl, optionally substituted C,.,alkylene-
N(R*),, OCF,, C,;alkyleneN(R*),*, C,;heterocycloalkyl,
35 and CH(C,  alkyleneN(R*),),, or two R’ groups are taken



wherein said aryl groups of Wand Z are optionally substitgteggwgish one
to four substituents represented by R2, said heteroaryl_ groups OP W and
Z are WRP2H7%%y substituted with one to four substit 15 gﬂ@ﬁ'?
represented by R5, and said heterocycloal kyl and cycl oal kyl groups of W
are optionally substi- tuted with one to two substituents represented by
R6; Rl is selected fromthe group eoBsksting of hydrogen, C2-,alkyl,
C2_sal kenyl, C2_6al kynyl, and aryl ; 20 R2 is selected fromthe group
consi st i ngtogethealrogenfotm &al I@pItiO@alea’l leapEE 1 HO0R3] NOo @t NC, N (R3)

: (0) R, N(RI) COR3, N(RI) C(0)

OR3 N (Rscgag@g?ﬁego&%pﬁ 3: cn(90) 3al kyl ene-- C (0) R3, N(R3) C (O

-Cl1. 3al kyl ene-C (O ‘F?gﬁ ngcc eSEFRVPeﬁ@n@Q?thQ( C (0

-0 3al kyhongohe, ggik%es, c%ﬁ.gélkﬁl.(ohry@l Balerane1SONRE,

C, 3a| kyI ene- is sel ected f’romtpe grou consi st ng of

hydr% 5Y9<9Pea€2'1faPR‘Qn§pz eyt o kyPT B9 R® KEQURS A%, SO2R4
, al kyl ﬁHHéhl t;ug@dhwr_t |&00|f©rﬂ1r afo bR +3IGrefl 1Rl ibdrimed aryl,

het er oaryl hgt erglﬁ% al k- fay N(R4) 2, and SO2R4, d _3al kyl enearyl

a . 3al kyl eh®- SRBEBPEERG T18F73al kyl eneC3_ehet er ocycl oal kyl , CL. 3al k- -

yl eneSQ2aryl, opti onaFI:ys ss@:sécntelcﬂeﬂrﬁﬁ Batkykeng No(134)5t2.ng%E3, C1

5 ST BRI B b S P St e ()
PCT1 ©/S02/ oensaryégeﬂhealkwleofﬁh(aﬁ ﬂpﬁ(@m lyasdbstituted 3- to 6-

menbered aliphatic ring; R4 is selected fromthe group consisting of
hydro, O _6al kyl , cycloalkyl, aryl, heyeroaryl, C1_3

C;_salkylene—N

15
o
R® is selected from the group consisting of
halo and C, .alkyl,
20 and pharmaceutically acceptable salts or
solvates thereof.
In another aspect, the present invention
is directed to aryl- and hetercaryl-disubstituted
urea compounds having a structural formula (II)
25
11113
W'/NH l\T\ZI
v
30
(I1)

35



5 al kyl enearyl, and SQ2Cl1_6al kyl, or two R4 groups are tajqag%q Z@%at her to
form an tlonally substituted 3- to 6-nembered ring; R5 is ed from
t he gro&‘ﬁPWQ‘%tl ng of C,.-,,alkyl, aryl, N(R3)2, OR3, R&EESOXE4SICON,
Cz_3al kyl .- 10 enearyl, Cl. 3al kyl eneN (R3) 2, C(OR, and 15 20 25 R5 is
selected fromthe group consisting of halo and C -, aI kyl, and
pharmaceutically acceptable salts oripsol vates thereof. In another

aspect, the present invention is directed to aryl- and

het er oar yl - di subst i t whedreiit eft coauwdss having a structural formula (11)

RI3 I N W z Yl 30.35.31 A 0 070494 P 06452 10
wherein Y' is 0 or waWls's SeTet C?afrf %{ lzgor%% gTAéJllgé{L %g of 5 10 15

20 of
5
N
S
Ly
N
10 ‘
N
r/
NJ
15
e
. 9

25 A
Y
N

30



25 N N 30 31 AUG 2005 WO 02/070494 PCT/ US02/ 06452 5 and 10 optionally
substituted with fromone to four sub- 15 stituents sel ect eg"g‘?mﬂﬁghe

group consisting of C -,,alkyl, aryl, N(R) 2, OR, N31 R,

Cl _3al k-"V?/P?éW@“é’gyl , Cl.3alkyleneN (R 2) ,, 20 Cl-3al kyl 8%’”5 65)%2. 30 Z
is selected fromthe group consisting and M /K 35 3 1 AUG 2005 WO

02/ 070494 PCT/ US02/ 06452 - 12 wherein: Q is selected fromthe group
consisting of hydrogen, OR, SR, -add N (R ) 2; J' is selected fromthe
group consisting 5 of GR, NRB, 0, and s; K is selected fromthe
group consisting of CGR9, NNR9, O, and S; L' is selected fromthe group

consi sting KN
Na |

N

, and

/N
: LY
N

optionally substituted with from one to four sub-

15 stituents selected from the group consisting of
C,.¢alkyl, aryl, N(R"),, OR’, N,, CN, C(O)R’, C, ;alk-
yvlenearyl, C,,alkyleneN (R%},,

20 <
Ci_aalkylene —N
o)
25
Z2' is selected from the group consisting
o%:
30
SNy |
I, = O,
M1‘§L'/K' Ll—-—KI !

35



of GRO, NNRIO, 0, and s; 10 M is selected fromthe group3tdisiliii ng

of GR1L ., 0, and S; wherein: R, independently, i from
t he gr%@p@%‘éﬁsti ng of hydro, Cil-,alkyl, CzZ_6al kenyl, %gf@%/c Otgg kyl ,

aryl, heteroaryl, SO02R12, C,-,alkyl sub- stituted with one or nore of

hal o, hydroxy, aryl, heteroaryl, heterocycloal kyl, N (Rl2) 2, and
S02R12, C, 3al kyl enearyl, C,._ 3al kyll@neheteroaryl, Cl1_3al kyl ene-

C3_ahet erocycl oal kyl, Cl. 3al kyl eneS02aryl, optionally 20 substituted
Cz_3al kyl etffeé®RFRaRy 2, OCF3, Cl. 3al kylene N (R12) 3+, C3_Bheterocycl oal kyl,

and CSI (CL.3al kyl eng'NjgREE) e2ked, F2bmt WReR{rdiQURBD MY & tiaken t oget her
to form an o&t(l onal |y substj tuted 5-nenbered aliphatic ring; 25
1

3- 10
R R9, and®R1AYIFeI8RehRndePend@R ¥ (Rsbiiected from the group consisting
of null, hydro, halg; @dptiselakkydsibsh thkedrolipbaldndist@adgbal kenyl ,

OCF3, ND2, N (R7). 2, C CO2R, C (O N (R O R7,
N( R13) cm7?9r3ER§l§) awoém)‘%' ﬁ@%*‘qqmz 3((3 %\I (R(7) )C(% )Cl.3al kyl eneC
(0) R, N (R) C (0O kKCZi3akk}lkenedCEftoin ERe, ghioRp) cor(=l)stGing3al kyl eneOR?,

N(R) C( , noalky e Q OR, N(R) C (0) C1.3alkyleneSO2NR7,
CF31 C1- 3-%I gy]i—ee’neﬁltl }%TRI%]' g@agsyl , d _3al kyl eneN (R12) SQ2heteroaryl ,

Cl. 3al kyl ene0Cl. 3al k¥l easarpl ected3birkyl theNggRLp) cons3 35304l kyl enearyl ,
Cl. 3al kyl egeNeRED) G-r3al kyl engpeteroaryl, WO 02/070494 - 13 31 AUG 2005
PCT/ US02/ 06452 C1-3al kyl'eneN.(R12)’ C (0) R7, Cl-3al kyleneN (R12) C (0)
Cl.30 al kyl eneCRI, Cf'3aPkyréseketrizprcthe) gxrpP censdftidyPene-

of C-RY, N-R!Y, 0O, and S;

wherein:
R’, independently, is selected from the
group consisting of hydro, C, calkyl, C, .alkenyl,

15 . cycloalkyl, aryl, heterocaryl, SO,R'?, C, .alkyl sub-
stituted with one or more of halo, hydroxy, aryl,
heteroaryl, heterocycloalkyl, N(R!?),, and SO,R%?,
C,s;alkylenearyl, C,,alkyleneheterocaryl, C,,alkylene-
C, gheterocycloalkyl, C,.;alkyleneSO,aryl, optionally

20 substituted C, ;alkyleneN(R*?),, OCF,, C,,alkylene-
N(R*),*, C; heterocycloalkyl, and CH(C, ,alkylene-
N(R*¥),),, or two R’ groups are taken together to form
an opticnally substituted 3- to 6-membered aliphatic
ring;

25 R®, R?, and R' are each independently
selected from the group consisting of null, hydro,
halo, opticnally substituted C;  alkyl, C, . alkenyl,
OCF,, NO,, CN, NC, N(R"),, OR7, CO,R?, C{O)N(R7),,
C(O)R7, N{R¥)COR’, N(R™)C(O)OR’, N(R’)C(O)OR’,

30 N{(R7)C(0)C,.;alkyleneC(0O)R’, N(R’)C(0)C, ;alkylene-
C(OJOR?, N(R")C(0)C,;alkyleneOR’, N(R7)C(0)C,.,alkyl-
eneNHC (O} OR’, N(R’)C(0)C,;alkyleneSO,NR’, CF,, C;;-
alkyleneN (R*) 80,aryl, C,,alkyleneN(R'?)SO,hetercaryl,
C,.;alkyleneOC, alkylenearyl, C,;alkyleneN(R'?)C,,-

35 alkylenearyl, C,,alkyleneN(R*?)C, ,alkyleneheteroaryl,



N (R12) C (0) Cl.3alkyleneN (R12) 2, Cl_, alkyleneN (R12) CJj(QyG-2005
alkyl eneOR7, and SR whereln R7 is as above;
(8€§%@§fron1the group conS|st|ng of null, hydrﬁgsﬁ%h8§ﬂ¥ and

het ero
R11 is
hal o; R12

cycl oal kyl ,

is selected fromthe group consisting of hydro, C, -
aryl, and SO2Cl. 6al k- 10 yl, or two R12 groups are taken

,,aIkyI,

together to forma 3- to 6- nenberedlﬁing and R13 is selected fromthe

group consisting of h drogen , al k 6al ken

C2. 6al

kynyl, and

aryl; 15 2. 325k3@eHeNI(R\’I§L)CHOI\H?— ' dsa Mﬂa@n@NrﬁRW)cel%)’%ed'ect ed fromthe

group consiighidiecu, het eé@ﬁﬂzileneﬁr(‘ih) c‘”(@t)%.

.C1L_, alkyl
t hat when

sel ect ed ﬁﬁgﬁardaﬁqnpg

accept abl e
i nvention
struct ural

10

15

20

subst it ut ed Wi gro- 35 ary 1%%)group
NIRRT 1R mmﬁ%k Qiﬁﬁa )atche§§FYQQEQ§(

solvates t hereof. Anot her aspect of the

| ts, or
erélr%ftde &89Y%ar bami do- subst i tuted heteroaryl groups

formul a @'11)s 3dele8Q0brom the group consisting
of null, hydro, C,alkyl, and halo;
R ig selected from the group consisting

of hydro, C, salkyl, cycloalkyl, aryl, and S0,C, .alk-

clcanIaIgQ 1er@cl oal kyl, and

prOV|ded

anq R10 i s not
,aQh3 108, , afl bal 0,widdde phagMenewd cal |y

pr esent
havi ng t he

vl, or two R'? groups are taken together to form a 3-

to 6-membered ring; and

R} is selected from the group consisting
of hydrogen, C,  alkyl, C, alkenyl, C, ;alkynyl, and
aryl;

provided that when Q' is hydrogen oxr OCH,,

at least one of R?, R’, and R! is not selected from
hydrogen, CH,, OCH,;, or halo,

and pharmaceutically acceptable salts or
solvates thereof.

Another aspect of the present invention

- relates to carbamide-substituted hetercaryl groups

25

30

35

having the structural formula (III)

Wl n N\

wherein W'" ig selected from the group
congisting of heteroaryl, aryl, heterocycloalkyl,

cyclocalkyl, and C,., alkyl substituted with a hetero-

aryl or aryl group;



WO 02/ 070494 PCT/ US02/ 06452 - 14 wherein said aryl groups ﬂgugggqsonal |y
substituted with one to four substituents repre- sented by ) d

het er oaM® 041704%ds are optionally substituted with one t8CTRIHH2/06452
substituents repre 5 sented by R15, and said heterocycl oal kyl and cycl o-
al kyl groups are optionally substituted wwth one to two substituents
represented by R39; R14 is selected f4omthe group consisting of halo,
Cl_6al kyl, Cz_6al kenyl, OCF3, NO2, CN, NC, 10' N(R16)2, OR16, CO2R16, C

(C(O)O) gR( RlG?\I 21 C (O um)Jeﬁsezl\shB(leaJkﬁa) Cgﬁ:o@s{l%éﬁé @t(ﬂjn@gﬂ,ﬁo) NC( R16)

s a
3al kyl eneC® P’g)gjtd&fg (dLN) lghé X'-@ r‘% . S(Lg%ﬁ&?‘ljte%eer%g E?(f:ef’F\’ 6) C (O C
3al kyl eneNdénted ©F (R,“ E{eﬁ@)he@éﬂ)aml et dayh 2 NS0 208k Honally
Cl. 3al kyl I sti
CL 3ol 1 ORI ANk S ople 1305 SRha e His- L oup consi st no
f r ombt he gﬁ@uﬁie@oﬁ&ﬂ é?cl?.ngaII@fSaAﬂijrl@ﬁtG{rLocmkq&lk@ saflkerglo-cycl oal kyl ,

aryl, het o§&’37sR , r-<0 nore of
hal o, hydrggg}?ﬁa yl, hegaerreoarfﬁd@iléf%%éé%%ﬂk@#?n@n?%%) 2, and

SOPR17, O tual Rybstdduants aeprasantaskiat & daryi
C1_3al kyl eneC3. 8heterr@cyfé Gseld dydd @orsaiﬂfyl@f@@@@éuélsa@h' onal 'y

e ot ooy 951 KIS OELCLA oy sALKETRE) OS5 B9t KA RIS o1 bups ar5
t akeo’ t_ogeNHRFs)th oRéFr mcm;Rb’pt Cdmawl(yl%)qbsmbt)méﬁ N(H‘E)) Gor¥pber ed
& Moyt , SUEE SRR s LR 0485, " L SR U e Qs ar e
taken t oge€Hen REG fbbfﬁhs)C(O)Cl _»,<‘=llkylt‘-lrleC'’O)OR16 N (R*) C(0) Cy5~
alkyleneOR'®, N(R'®)C(0)C, ;alkyleneNHC (O)OR®S,
N (R'®) C(0) C,_;alkyleneSO,NR'®*, C,.,alkyleneOR'®, and SR;
15 R is selected from the group consisting
of hydro, C, alkyl, C,.alkenyl, C, alkynyl, and aryl;
R is selected from the group consisting
. of hydro, C,.alkyl, C, .alkenyl, cycloalkyl, aryl,
heteroaryl, SO,R'Y, C, .alkyl substituted with one or
20 more of halo, hydroxy, aryl, hetercaryl, hetero-
cycloalkyl, N{(R'),, and SO,RY, C,;alkylenearyl,
C;.;alkyleneheterocaryl, C; ;alkyleneC,; jheterocyclo-
alkyl, C, .alkyleneSO,aryl, opticnally substituted
C,.;alkyleneN(R'"),, OCF;, C,,alkyleneN(R'),*, C,;  het-
25 erocycloalkyl, CH(C,,alkyleneN(R'),).,;
or two R*®* groups are taken together to
form an optionally substituted 3- to 6-membered
aliphatic ring.
R' is selected from the group consisting
30 of hydro, C,..alkyl, cycloalkyl, aryl, and S0,C; ¢~
alkyl, or two R!” groups are taken together to form
an optionally substituted 3~ to 6-membered ring;
R'® ig selected from the group consisting
of C,alkyl, aryl, N(R™),, OR™, and halo; and



an optionally substituted 3- to 6-nenbered ring; R18 is sel bﬁpﬂé%on1the
group consistin of Cl.6al kyl, aryl, N (R15) 2, OR15, and d 31
AUG 2008359870494 PCT/ US02/ 06452 - 15 R7-9 is sel ecFEE’UtSP’d'?ﬁ“?zhe
group consisting of halo and Cl-6al kyl. The present invention also js
directed to pharmaceutical conpositions containing one or nore 5
compounds of structural formula (I4)15t0 use of the conpounds and

conposi tions contalnlng t he conpounds in therapeutic treatnment of a

di sease or disorder, R”ad¢ teelnstestSasim frlepadowp t¢rnsbepbrnds and

i nt er medi aesy, épgogﬂadc CRﬁlsyntheS|s of the 10 conpounds of structural
formula (IT). DETAILED DE PTI ON OF THE PREFERRED EMBODI MENTS Radi ati on
and nost chenot her apBhei Bragemts Invensier Réespdi ididl ngQﬂﬂﬁﬁ|C|al

because t hguamés@eaayaau,a%rr%Nzllrtab&@.o@bh%hqntltm@orors:seIdr RicHd feration.
Cel I ul ar® processe

and cell cle
checRpoi nt SOMRPREEt OF yRbrUCEHES q‘fgggff“f“llr tl‘&>2| rc B MG so%ftl'k?nym cal and
chemi cal agempsundd Khaabasm@bsltth@hsmwtatlm&x@e tid erdnpaigndml ecul ar

h f | ] d t A d
ot ont i at e urBr - CRFIEAFI EFA ARES Gindndd SERES Atk SHEOET S ndox of
exi sting taedapoesetMds cliepreberapguthe agewosinalst dnd di s- 25 rupting
DNA et abol 0} BE2USE LAGREVROGRSEES BB ralaedh Dk hoth normal and

tunmor cell ecause the maint enanc Integrity is essentia
to 18el | vEewPOURYS @At BEanesrralu§ormmta tldd)l-onest therapeutic index
of any drug class. By identifying

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Radiation and most chemotherapeutic agents

15 are therapeutically beneficial because they take
advantage of inappropriate tumor cell proliferation.
Cellular processes, such as DNA damage repair and
cell cycle checkpoints, protect tumor cells from the
toxlc effects of physical and chemical agents.

20 Treatments that modulate the underlying molecular
mechanisms of cell cycle progression and resistance
to DNA damage can potentiate tumor cell killing and
enhance the therapeutic index of existing therapies.

Most chemotherapeutic agents act by dis-

25 rupting DNA metabolism. Because these processes are
shared by both normal and tumor cells, and because
the maintenance of DNA integrity is essential to
cell viability, anticancer drugs have the lowest
therapeutic index of any drug class. By identifying

30 and inhibiting cellular processes that tumor cells
rely upon, the effectiveness of radiation and chemo-
therapy treatment regimens can be enhanced.

The interruption of the DNA damage check-
point protein function provides a novel means of

35 killing tumor cells relative to normal cells. For



30 and inhibiting cellular processes that tunor cells relydlpdsn 0he

ef fecti veness of radiation and chenp- therapy treatnent 8 i s. can be
enhance® O %2049t er rupti on. of the DNA damage check- p0|n¥'ﬁpgﬁﬁwﬁﬁ
function provides a novel nmeans of 35 killing tunor cells relative to
normal cells. For 31 AUG 2005 WD 021070494 PCT/ US02/ 06452 - 16 exanpl e,
Chkl ensures that cells with unrepaiX&d DNA | esions caused by certain
drugs or radiation do not progress through DNA synthesis phase or

mtosi s unexamplehr Ghistoemeuresi Shethaed liseen the movreda imasbdN’ ingly, a

tumor cel |1 £5eahgd litBaanfhdy tATED Ao By GARlHIAU I a DNA

damagi ng agent can g "ower unts of DNA damagi ng agent
t han- t unorPEESFSsst FBEPEENWIRR EHELDRA1gaRpigiatg FgEHtRthéNFai | ure of

cel | cyclercheekpeinBssmhl 148iBaEMhhveebeenPredtiovReses mitdmdi vi dual to,
ease states, such.as at axi a

or di- rectly_causes .cangcer
teIa%glecté%géyfeﬁbF?EOEb%%?LaFFF?E§ d wigh faCidds ﬁ%ﬁ%ﬁﬂQRu%%u def ect s
associ at egcwnbﬁnaﬁebn Wﬁﬂh 8 Bnlpl aa&algilr@?\agle@mmh kEr“]Lel latirgy are 15
associated,with the pathologjcal._states o p rthriti a
aut oi munel Ar&Ea3EsY Eﬁt% s@kge- LRSI OR EFF t%iaphgf@FB?ézﬁﬁébe f ocused
on identi-ttgahgdcelithcybéeDEhedhpaming agerthalpmet.ei ns essential for
the function of the I nks ncer avi ng intact
EQ?E{&% BEScedd E&Q‘?;% %%e% Liln}EHe 1

cell checkpoints typrca 'S 1nsul orary di sruption of a
si ngP e cheBRpPBEMt CO ilﬁmayedsapﬁsag a@hénﬁimdp@tlh\ﬁ@y ORurtbir- cel | s,

however, hayee MYl EhRkesdehellSqiBeBakNWR%S SONHRM R0 Ghldecycl €
ataxia telangiectasia, embryo abnormalities, and
various immunological defects associated with aber-
rant B and T cell development. The latter are

15 associated with the pathological states of lupus,
arcthritis, and autoimmune diseases. Inktense re-
search efforts, therefore, have focused on identi-
fying cell cycle checkpoints and the proteins
esgential for the function of the checkpoints.

20 Noncancerous tissue having intact cell
checkpoints typically is insulated from temporary
disruption of a single checkpoint pathway, such as
the Chkl pathway. Tumor cells, however, have
rmultiple defects in pathways controlling cell cycle

25 progression such that perturbation of the DNA damage
checkpoint can render cells particularly sensitive
to DNA damaging agents. Therefore, checkpoint in-
hibitors are expected to enhance the therapeutic
index, which is a measure of the probability of

30 tumor control relative to the probability of tox-
icity to normal tissue to radiation and systemic
chemotherapy. In contrast, other classes of inhib-
itors may not be amenable to combination chemo-
therapy because both normal and tumor tissue may be

35 similarly sensitized.



25 progression such that perturbation of the DNA danage crgch%om@# can
render cells particularly sensitive to DNA damagi ng agents. eretrore,
checkpoWpto2io7p49i bit ors are expected to enhance the therR{peU$a2¢642ndex,
which is a neasure of the probability of 30 tunor control relative to the
probability of tox- icity to normal tissue to radiation and systemc
chenot herapy. In contrast, other clagses of inhib- itors may not be
anenabl e to conbi nati on chenp- therapy because both normal and tunor

tP iC'Sr/SlLJJgorzr%aggz 35 §lm§ aé’.éﬁeé@”éfttH@%réﬁeMﬁ@@ﬁt!@nOZéO7og94 |

- aspe [ esen nvention,is irected to
a nmethod &F-% Snﬁltq%ga(fﬂ OCE ‘ﬁ%ﬁ@?ﬁ@;{) é]P of °BRHi i+ B¥eri ng a
therapeutm@éIaﬁaﬁfdﬂzadmxmnsmmm&ngcﬁ ﬁhéxmm@unﬂcailyoeﬁﬁba-(l), or a5
conpositiqQn contalnln he ne L ndi vi du ounds of fornula
(1) have :%ls‘fter St UTs r%‘?%“%“’i‘g %n(#ﬁfmgj;'gviiiw&x z wherein X1 is
nul 15 -0- com@q51umﬁh]cwmtai@dmg tlge  sa®e, o aN(EnﬁiVidMais 0 or S; or
=Y repres \ tac rbon atom W
) gﬁ&%ﬁ:rogjﬁﬁ% (S 088, D ?f)o%a@é £1 %@ e&Eui‘a PEQ

i s select e group consisting roary ary
het erocycl oal kyl, cycl oal kyl, and Ci 3 al kyl substltuted with a
het eroaryl or aryl group; and 25 Z is selected fromthe group consisting

of 1 2
W/X X ~yz
10 -

(1)

15
wherein X' is null, -0-, -S-, -CH,-, or -
N (R') - '
X? ig -0-, -8-, ox -N(RY) -:
Y is O or §; or =Y represents two hydrogen
20 atoms attached to a common carbon ataom;
W is selected from the group consisting of
hetercaryl, aryl, heterocycloalkyl, cyclecalkyl, and
C;.; alkyl substituted with a hetercaryl or aryl
group; and
25 Z 1s selected from the group consisting of
hydrogen, aryl, and heteroaryl;
wherein said aryl groups of W and Z are
optionally substituted with one to four substituents
represented by R?, said heteroaryl groups of W and 2
30 are optionally substituted with one to four substit-
uents represented by R®, and said heterocycloalkyl
and cycloalkyl groups of W are optionally substi-
tuted with one to two substituents represented by RS;
R! is gelected from the group consisting of
35 hydrogen, C, alkyl, C,.alkenyl, C, .alkynyl, and aryl;



hydrogen, aryl, and heteroaryl; wherein said aryl groups of]Wmaney¢ are
optional |y substltut ed with one to four substituents represented by R2,
sai d heWerd@ya#P4 gr oups of Wand z 30 are optionally subsSRGEU$RBA4GHt h one
to four substit- uents represented by R6, and said heterocycl oal kyl and
cycl oal kyl groups of Ware optionally substi- tuted with one to two
substituents represented by R6; R- i1g selected fromthe group consisting
of 35 hydrogen, C1-,,alkyl, C2_6al kenyl , C2_6al kynyl, and aryl ; 31 AUG
2005 WO 02/ 070494 P@Pl WS0¥0@4hAtd fhibm Rhd ymalecte@as{ soind hef gr oup
consi stin hal | Ky 6 ny 3 , CN, NC,

N(RI) 21 o%éaof %@P&th)@;s%w%m%ﬁmb?zgﬂ, (R3) C (0 OR3,
N (R3) C (NJROR3,0m,( RB),RE (O)OI( B%a)lzkybéoée‘?,((b)’(% CO®',N (R3) C (0)

G 34l Kyl aheRee PhpRGR tROR ) @i MR renet R sRpg 7% ()
Cl. Zal ky| ShERIRE, (OAAd ;SRBY1RBE-E IOé?ét ell (RY Qg - grldupl emati’st i ng of

hyd Cl. hk t |, SO2R4,
& iyt SO O A R RO R O R o B T

het er oarylsozﬁﬁer%ﬁﬁlﬁllﬁﬂﬂlﬁ NGRAR2, and SO2R4, C, 3al kyI enearyl
Cz_3al kyl - eneheter%rxls se@bctldk W &g Ghe8 10 CYSHh 92E KV

al kyl eneS optlon |y suhstituted Cl aI k | ene 15 N%R4) 2 OCF3,
C1. 3alkyl MM) Cigalk % e@gﬁiﬁfw 0 HAGH @FY{E1 B2t %Y1 eneN (R4)
2) 12 or tdwqm g;o:;ap,s ca{gallaybnsubggettwédtmtnr manoaptrdo@@al |y
substltutedarf ({Z% a%lpg{: g is selected fromthe
group conSFStHHYP of iy ’f‘X/’dr%rY 1. 83 ?ﬁ’ar%gtl SFRYPSYSNT, heteroaryl,
Cl- 3- alkyl, N(R'),, and SO,R*, C,,alkylenearyl, C,,alkyl-
eneheterocaryl, C,;alkyleneC,  heterocycloalkyl, C..,-

~

alkyleneSQO,aryl, optionally substituted C,j;alkylene-
15 N(R*},, OCF;, C,.;alkyleneN(R%),*, C, heterocycloalkyl,
and CH(C,,alkyleneN(R*),),, or two R® groups are taken
together to form an optionally substituted 3- to 6-
membered aliphatic ring;
R* is selected from the group consisting of
20 hydro, C,..alkyl, cycloalkyl, aryl, heterocaryl, C,,;-
alkylenearyl, and 80,C, .alkyl, or two R groups are
taken together to form an optionally substituted 3-
to 6-membered ring;
R® is selected from the group consisting of
25 C,..alkyl, aryl, N(R?},, OR?, halo, N,, CN, C,,alkyl-
enearyl, C,,alkyleneN(R3),, C(O)R}, and

30
Cq-3alkylene—N

O

35



al kyl enearyl , and SQ2CL. 6al kyl , or two R4 groups are takdi jgaghher to
forman optionally substituted 3- to 6-nenbered ring; R5 is selected from
t he gr oW® @#xed%4ti ng of 25 Cl-,al kyl, aryl, N(R3) 2, ORBCTH&MI64R3, CN,
Cl. 3al kyl - enearyl, Cl1_3alkyleneN (R3) 2, C (0) R3, and 30 i 35 31 AUG
2005 WO 02/ 070494 PCT/ US02/ 06452 - 19 R6 is selected fromthe group
consisting of halo and O _sal kyl ,- angl pharnaceutically acceptable salts
or solvates thereof. 5 Preferred conpounds used in the method are those
wherein X' and X2 arg®-Ns (s@lected £SoR OheSyr¥ipscbateseahyl ofontai ni ng
at | east two, het rgat O?% ;el ected fromthe group consisting of N, 10 O,
and S, sai ¥FPng" s CosttOWAr Iy substituted with fromone to four
substituents sel ect ednfir phatrinecegitdz Idgnsicsteiptgdfe Galtad kyt, aryl,

N( R3) 2, h erein R3is as previously defined; Z is
sel ect ed%?%%:]mggggsgr@ggge\é’gﬁsi sting 15 of: 20 MK and wherein: 25 Qis
sel et ed fromthe gr8uwpfevredsriompooindsy dicegenn ORe ngRAodmirad( R3) 2;

those wherein X' and X? are -N(H)-;

Y i8 O or §;

W is heteroaryl containing at least two
hetercatoms selected from the group consisting of N,

10 0, and 8, said ring is optionally substituted with

from one to four substituents selected from the
group consisting of C, ,alkyl, aryl, N(R?),, OR*, and
halo, wherein R? is as previously defined;

Z is selected from the group consisting

15 of:
B J
20 ” and O/ ;
M*ﬁh/’K 1—K
wherein:
25 Q is selected from the group consisting of

hydrogen, OR?, SR?, and N(R?®),;
J is selected from the group consisting of
CR2®, NR?*®, O, and S;
K is selected from the gfoup consisting of
30 CR?**, NR?*, 0, and §;
L is sgelected from the group consisting of
CR*?, NR??*, 0, and S;
M is selected from the group consisting of
CR?*, NR?), 0, and S;

35 wherein:



J is selected fromthe group consisting of CR20, NR2, O, a}wldg
selected fromthe group consisting of 30 CR21, NR21, O, and

sel ect SHOPBMhe group consisting of CR22, NR2, 0, and 3/USOfPe4s2
selected fromthe group consisting of CR23, NR23 , 0, and S ; 35
wherein: 31 AUG 2005 WD 02/ 070494 PCT/ US02/ 06452 - 20 Rz, R21, and R22
are each independently se- |ected-fezom-the group consisting of null,
hydro, hal o, Cl_6al kyl, C2 6al kenyl, OCF3, NO2, CN, NC, N(R25)2, OR25,
CO2R25, C (O N (R255°°2, RE,( @ndR2%° ayeR2PcICARREpddRZO)y S (0) OR25,

&(%Fiyfeﬁe?&w(%%%e PSR T BEe Vs € (0)
Cl_3al kyl érﬁelmcqloaa . @ié@)n)@ { ®CRz1. §O, al &Y} emscﬂl(ﬁz“ : CF3,
Cl. 3al kyl eseN( R2S zsoz@w N&@x, @tdéyftzenegi((wb&@éhq@@{z
C1_3al kylene % ene A 3al kyl eneN ( ‘k%/)F Cl. §al kyI enearyl ,
a - Fal kyl hQ) Q{a?fRz@f )Cégl)@?ené\h@fem <P -3 e SN’ (R25) C (O
R, d Saﬁwbﬁoebbé %é@éc%)_éﬁiskytﬂ%@@@(m@% Jaldonleee N (R25) C
(0) aryl, ]25 kyl 0O .Cl kyl ene 2, O _3al kyl eneN
(Ras) C (@R hef&g %aﬁﬁo @Ii-'ailéW(%Pewg €neB8ros N R%@ -R23 is sel ected
from the grioup eonsdNR*Ng CREf, ICIEIII| hlkﬁ}&téh@N(@Fﬂm h)ﬂyl an:g halo; R24 is
& eal ESn”%mt“e PP GRS A RrR9E - S g el ot g of
hydro, C, -axyal ky¢,, ;80X Sl edhiR>>) Cygé..‘dﬁjf]@mea:ayyl ,C, ;alkylene-~
N(R?)C,;alkylenehetercaryl, C,,alkyleneN(R*)C(O)R7,
C,.;alkyleneN(R*)C(0)C, ;alkyleneOR?, C,.,alkylene-
N(R¥®)C(0)aryl, C,.,alkyleneN(R2°)C(0)C,.,alkylene-
N(R?%),, C,;alkyleneN(R?*)C(0)hetercaryl, C,.;alkyl-
15 eneOR?®, and SR¥*;
R*?* is selected from the group consisting
of null, hydro, C,alkyl, and halo;
R* is selected from the group consisting
of hydro, C,calkyl, C,alkenyl, C, .alkynyl, and aryl;
20 R** is selected from the group consisting
of hydro, C;.alkyl, C,  ;alkenyl, cycloalkyl, aryl,
hetercaryl, SO,R*®, and C, ,alkyl substituted with
halo, hydroxy, aryl, heterocaryl, heterocycloalkyl,
N(R?*®),, or SO,R*®; and '
25 R* ig selected from the group consisting
of hydro, C;  alkyl, cycloalkyl, aryl, and S0,C,.¢-
alkyl, or two R?* groups are taken together to form
an optionally substituted 3- to &é-membered ring.
More preferred compounds of the method are
30 those of structural formula (I) wherein W is se-
lected from the group consisting of pyridazinyl,
pyrimidinyl, pyrazinyl, and triazinyl, optionally
substituted with from one to four substituents

selected from the group consisting of C, .alkyl,



het eroaryl, S02R26, and O _6al kyl substituted with hal o, hgqgggyﬂ%aryl,
het eroaryl, heterocycloal kyl, N (R26) ., or S02 R26; and 2 %s

sel ect eWTF R2¢¥i94%he group consisting of hydro, G _6al kyl , PET/E§& 06432k y| |
aryl, and S02Cl.6- alkyl, or two R26 groups are taken together to form
an optionally substituted 3- to 6-nenbered ring. More preferred conpounds
of the nmethod are 30 those of struciyral fornula (1) wherein Wis se-

| ected fromthe group consisting of pyridazinyl, pyrimdinyl, pyrazinyl,
and triazi rphyl , opt(rRonal IoR? ,swst Ryt edoyrt h dr amigfeedneat@ly substituents
sel ected fk%glgge %rogg ansisting of C1.6al kyl, 31 AUG 2005 WO

02/ 070494 PeFPUSE2FBENS3 121 aryl, N (R3) 2, OR3, N3, ON, C (O R,
Cl_3al kyl enearyl, Cl-3alkyleneN (R4) , 5 10 and hal o, wherein R3 , Xi,
X2, Y, and Z are as defined for fornmula (1). Additional preferred
conmpounds of formula (1) are those mh%{ein Wis selected fromthe group
15 cénsisting of pyridazine, pyrimdiney pyrazine, and triazine,
optionally substituted with fromone to bstituents selected from
the group consisting of, optignally st ,-,al kyl, aryl, N(R3)2,
OR3,- Cl.3al kyl enearyl ,&@:13_%%1%%;? ehe 1-,, al kyl ene” 20

C3- 8het erocycl oal kyl , C1-3al kyl eneSQar yt~, opttonally substituted

Cl. 3al kyl eneN (R4) 2, OCF31 CZ 3al kylen¢ N (R4) 3+, C3-eheterocycloal kyl,
CH (Cl. 3al kyl eneN (R4) 2)2, and halo; X1 and X2 are -N(H) -; Y is 0 or
S, amd Z is :

and halo, wherein R? , X', X%, Y, and Z are as

defined for formula (I).
Additional preferred compounds of formula

{I) are those wherein W is selected from the group
15 consisting of pyridazine, pyrimidine, pyrazine, and

triazine, optionally substituted with from one to

four substituents selected from the group consisting

of optionally substituted C, ;alkyl, aryl, N(R?),, OR?,

C,.;alkylenearyl, C,;;alkyleneheterocaryl, C,  alkylene-
20 C,.gheterocycloalkyl, C,.,alkyleneSO,aryl, optionally

substituted C; ;alkyleneN(R'),, OCF,, C,,alkvlene-

N (R*),*, C,heterocycloalkyl, CH(C,;alkyleneN(R*).},,

and halo; X! and X? are -N{H)-; ¥ is O or S; and Z is

selected from the group consisting of:

25
% A
o= O
M*ﬁi//K I—K
30

wherein R*, Q, J, K, L, and M are as previously
defined.
Compounds preferred for use in the method
35 also include those of formula (I) wherein J is se-



sel ected fromthe group consisting of: 25 and L-K 30 wherei §1R8c @5 J, K
L, and Mare as previously defined. Conpounds preferred for use in the
met hod WOP247U84 | ncl ude those of formula (1) wherein J | RCHESGPM4% G 2005
WO 02/ 070494 PCT/ US02/ 06452 - 22 lected fromthe group consisting of
CR20 and NR20, wherein Rep is null, hydro, C -,alkyl, and halo; Kis

sel ected fromthe group consisting-af2 CR21 and NR'; 5 L is selected from
the group consisting of CR22 and NR22 ; and one of R2' and R22 is hydro
and the ot hertkd faosubbei tuwentp seinecitssd rig afl (ARE° guod pNRYRsi sti ng of

Q02R25, C - 5 2, GO N 4) C (OOR 25, 10
N (R25) C ‘%’g%r%&é??‘ NJ%RE%]'IC %;3‘%}%@‘ eC "IN (R25) - C (0)
Cz_3al kyl eneC (0) ORK Ns( R23pcted)fmm IdskdrmuORTnsisE{RR-&f C (0)

Cl. 3al kyl epghHG UNR@R25, N (R25) C (0) Cl_3al kyl -- eneSO02NRZ5,

Cl- 3al kyl eneOR25, and SR25, wherein R24, R25, W X1, X2, Y and Mare as
prevPously defined. Isiepspd@sdedudeian Ghe Hreum I BF5H5°9 et ¢l ude
struct urescrf Lgramyraz ( langwherein X1 is null, X2 is -N(H-, Yis 0, Zis
hydro, and Wis as previ- .ously defined. The method of inhibiting Chkl

al so can be 20 used®P§ §§n§1§ltiaz"iéi§?uh%rh%‘g¥‘? g gatléﬁeﬁﬁpﬁ& 4feutic
agent. As sushibstheupnesesalcioteentfir@m all®0 group consisting of

CO,R?*®, C(O)N(R*™),, C(O)R*®, N(R®*)COR?**, N(R*)C(0)}OR*,

10 N (R??) C{Q)OR?*®, N(R?»®)C{0)C,.;alkyleneC (0)R?**, N(R?*)-
C(0)C;;alkyleneC (0) OR*®, N(R*®)C(0)C,_;alkyleneOR?*,
N(R?*®*) C(0) C, ;alkyleneNHC (0)OR**, N(R*)C(0)C, ;alkyl-
eneSO,NR*®, C,,alkyleneOR?*®, and SR?®, wherein R?%*, RS,
W, X', X}, Y and M are as previously defined.

15 Compounds useful in the method also in-
clude structures of formula (I) wherein X' is null,
X* is -N(H)-, Y is O, Z ig hydro, and W is as previ-
ougly defined.

The method of inhibiting Chkl alsc can be

20 used to sensitize a tumor cell to a chemotherapeutic
agent. As such, the present invention also is
directed to a method of sensitizing a tumor cell to
a chemotherapeutic agent comprising administering a
compound of formula (I), or a salt, solvate, or

25 derivative thereof, or a composition comprising the
same, to an individual.

In another aspect, the present invention

is directed to aryl- and heteroaryl-disubstituted
urea compounds having a structural formula (II)

30



directed to a nethod of sensitizing a tunor cell to a chenbt gy gpsutic
agent conprising adm nistering a conpound of formula (1), or a salt,

sol vat eW 2P 84%eri vati ve thereof, or a conposition conpPCEUIRAHE sane,
to an individual. In another aspect, the present invention is directed
to aryl- and heteroaryl-disubstituted urea conpounds having a structural
formula (11) 30 3 1 AUG 2005 WD 02/ 30494 PCT/ US02/ 06452 - 23 R13 .| W\H
N~z 510 ] 5 of 20 Y wherein Y is Oor S; W is selected fromthe group
consisting r 25 30 35 31 AUG 2005 WD 02/ 070494 -PCT/ US02/ 06452 - 24 5 10

15 20 , and o13
|
NH N
W'/ \Z'
5 4
(IT)
10

wherein Y' is O or §;

W' is selected from the group consisting

T

15 of
20
25 ‘/N

Nao I
30

35



25 30 optionally substituted with fromone to four sub- sti3t umtm[}ﬁ

sel ected fromthe group consisting of C, .-,,alkyl, aryl g z,

N31 ON, WO 007048y, C,. 3al k- ylenearyl, CL 3al kyl eneN (RIBST/HS 02@845@1 AUG
2005 WD 02/ 070494 -PCT/ US02/ 06452 - 25 5 10 15 of: wherein: Cl_3al kyl ene
-N Z is selected fromthe group consisting and M L Q is selected from
the group consisting 20 of hydrogepg OR, SR, and N(R) 2; 3 is
selected fromthe group consisting of CGR3, NR8, 0, and S; K is
selected fromthe group consisting of CGR9, NR9, 0, and S; 25 L' is
selected fromthe group consi stl of C-R10, NRuG 0, and s; M is

sel ected fromthe group consi st &Y C-R1l1, NR11, O, and s; wherein:
30 R, independently, is select mthe group consisting of hydro,

C -, al kyl, C2_6al kenyl, cycl oaI aryl heteroaryl, SO02R12, C, -, al kyl

5

/? \Z

10
N
15
20 , and -
N
~
N
. N
30 optionally substituted with from one to four sub-

stituents selected from the group consisting of
C,.¢alkyl, aryl, N{(R’),, OR’, N,, CN, C(O)R’, C,,alk-
ylenearyl, C,.;alkyleneN(R'?),,

35



substituted with one or nore of halo, hydroxy, aryl, heteroariy6 2003

het erocycl oal kyl, N(R12)2, and SO2R12, 35 C1l. 3al kyl enearyl

Cl. 3al kMROAMOEr oaryl , Cl. 3al kyl ene 31 AUG 2005 WO 02/ 0%12%92106452

PCT/ US02/ 06452 - 26 C3-eheterocycloal kyl, C1-3al kyl eneSQaryl,
optionally substituted Cl-3al kyl eneN (R12) 2, OCF31 Cl-3al kyl ene N (R12)
3}, C3-eheterocycloal kyl, and CH ¢Cts3al kyl ene N (R12) 2) 2, or two RY
groups are taken together to form 5 an optionally substituted 3- to

6- menbered aliphatic ring; .R8, R9, and Rl are each independently

selected fromthe group consisting of @ull, hydro, halo, optionally
substituted C, -, al kyl, C2-6al kenyl, 10\0OCF3, .NO2, CN, NC, N (R7) 2, OR7,
C®2R7, C (O N (R7) 2, C(OR7, N(R13)& L3) C(O) OR7, N(R7)C(O CRY,

N (R7) C (O Ca_3al kyl eqealiylene -—MNN(R7) Cl-3al kylene C (O OR7,
N (R7) C (O C1-3alkyleneOR7, N(R7) C 21 kyl - eneNHC (O OR7, N
(R)3C (0) Ci1-3alkyl eneS02NR7, CF31 Cl 15 al kyl eneN (R12) SO02aryl,

Cl _3al kyl eneN (R12) SQ2heteroaryl, Cle3al kyl eneOC3_3al kyl enearyl ,

Cl- 3al kyl eneN (R12) Cl-a'- al kyl enearyl, Cl1-3al kyl eneN (R12)

Cl- 3al kyl eneheteroaryl, Cl1_3al kyleneN (R12) C (0) R, C1-3al kyleneN
(R12) C (0) Ci-3al k-zyl tnesRPactdd 3atdnl eheNgtBhB) concOstanyl ,

C1. 3al kyl enre_N (R12) 20. C (0) Cl1_3alkyleneN (R12) 2., d -3al kyl eneN
(R12) C (C53 hetero- aryl, Cl.3al kyleneOR7, and SR7, wherein R7 is as

defithed above; R' is selected fromthe group consisting of null, hydro,
optionally substituted C, .-,,alkyl, and 25 halo; R 2 is selected from
the group consisting ofg'hydro, C1-,alkyl,_ cycloalkyl, aryl, heteroaryl,
By .
= O,
'y K L=k
15 L
wherein:

Q' is selected from the group consisting

20 of hydrogen, OR’, SR’, and N(R7),;

J' is selected from the group consisting
of C-R%, N-R!, O, and S;

K' is selected from the group consisting
of C-R?, N-R?, O, and 8;

25 L' is selected from the group consisting
of C-g*, N-R¥, O, and S;

M' is selected from the group consisting
of C-R!, N-R!, O, and S;
wherein:

30 R’, independently, is selected from the
group congisting of hydro, C;.alkyl, C,..alkenyl,
cycloalkyl, aryl, heterocaryl, SO,RY¥, C, .alkyl
substituted with one or more of halo, hydroxy, aryl,
heteroaryl, heterocycloalkyl, N(R!?),, and SO,R*?,

35 Ci.;alkylenearyl, C,;alkylenehetercaryl, C,.,alkylene-



Cl1_3al kyl enearyl, and SOC1-,,alkyl , or two R12 groups areﬂz@ggﬂ
together to forman optionally substituted 30 3- to 6-nmember rrﬁg' an

R13 is ¢g) @ui76d4fromthe group consisting of hydro, Cl-per/ksizocas2

C2- 6al kenyl , C2-6al kynyl , and aryl ; provided that when Q is hydro or
OCH3, at least one of RR R9, and R14 is different fromhydro, 35 CH31
OCH' and hal o, 31 AUG 2005 WD 02/ 070494 PCT/ US02/ 06452 27 and
pharmaceutically acceptable salts of~ solvates thereof. Preferred

conpounds of s wh sel ected
fromthe g(?ohpgeg:%%\%%%g o?cﬁlf]l%&%rf%%ggg‘tll o?ﬁ?ly%\sétlj é’tsl tuted with
one to fowubksibstutednts;abeybenel(Rfbm ﬂ@agrﬁupaékﬁéﬁml ng of

C -.,al kyly(gepti opal ry NeR% - % OR7 , N3, CN,
C1_3al kyl enel%lrjo ?:i héFEQQI%gﬁg%ta?ﬂ@j gnd (:ﬁ a 2589%0 wherein R, Y

and Z are B&R p?éwo@ﬁ FwgeR’ nggoupRbREe p‘F%IF@‘fl@@g@Gﬁﬁé‘uﬁ@s E6F™f or mul &’
(I')s 35 age & é{\iweéﬁbsgit&@&izﬁ)ﬂ%morﬂé%@ﬂ%ﬂ BETLHS02£06452 - 28

J'" is selected fromthe group consisting of CR9 and NR8, wherein R is
null, hydrot®, - al kyl ,
R®, R?, and R' are each independently

selected f£rom the group consisting of null, hydro,
halo, optionally substituted C,_.alkyl, C,..alkenyl,

10 OCF,, NO,, CN, NC, N(R"),, OR’, COR’, C(O)N(R"),,
C(O)R7, N(R*)COR’, N(R™)C(O)OR’, N(R")C(O)OR’,
N(R’)C(0)C,;alkyleneC(O)R", N(R’)C(0)C,.;alkylene-
C(O)OR’, N(R")C(0)C,.;alkyleneOR’, N(R7)C(0)C,;.;alkyl-
eneNHC (O) OR7, N(R7)C(O)Cmalkylenes‘ozNR", CF;, Ci.,-

15 alkyleneN (R'?) SO,aryl, C,;alkyleneN(R!?)SO,heterocaryl,
C,.;alkyleneOC, ;alkylenearyl, C,;alkyleneN(R*)C, ;-
alkylenearyl, C,;alkyleneN(R')C,,alkyleneheteroaryl,
C,,alkyleneN(R™)C({Q)R’7, C,;alkyleneN{(R*?)C(0)C, ;alk-
yleneOR?, C, ,alkyleneN(RZ)C{0O)aryl, C,.,alkyleneN(R¥)-

20 C{0)C,;alkyleneN (R*?},, C,;alkyleneN(R™)C (O)hetero-

“aryl, C,,alkyleneOR’, and SR’, wherein R’ is as
defined above;

R is selected from the group consisting
of null, hydro, optiocnally substituted C,  alkyl, and

25 halo;

R is selected from the group consisting
of hydro, C,salkyl, cycloalkyl, axryl, heterocaryl,
C, ;alkylenearyl, and S0,C, .alkyl, or two R*? groups
are taken together to form an coptiocnally substituted

30 3- to 6-membered ring; and

R* is selected from the group consisting
of hydro, C,.;alkyl, C,.alkenyl, C, . alkynyl, and aryl;

provided that when Q' is hydro or OCH,, at
least one of R%, R?, and R! is different from hydro,

35 CH,, OCH,, and halo,



and halo; K is selected fromthe group consisting 5 of CRO ahidAREDs L'
is selected fromthe group consisting of CRL0 and NR1O : an of RO
and RldWFEHﬁVH?ﬁ and the other is a substituent selecté%rapgﬁ@?ﬁ% group
consisting of 10 CO2R7, C(o)N(R7)2, C(0) R, N (R13) COR, N (R13) C
(0) OR, N(R) C(O OR, N(R) C(0) d _3BalkyleneC (O R, N(R) C_
(0) d _3alkyleneC (O OR, N (R1) C2(0> C1_.;alkyleneOR7 , N (R7) C (O
C _3al kyleneNHC (O OR7, N (R7) C (O Cl1. 3al kyl ene- SO2NR ,

Cl_3al kyl eneOR7, CFanEharkrgrenbhcgRiy)asognegblelsalts or

C, _3al kyl egieNefH2) SPhetgg oaryl, Cl1. 3al kyl eneOCl. 3al kyl - enearyl

Cl ,al kyleneN (R12) O 3al kyl enearyl, C, _3alk- yleneN (R12
C1-3alkyIeneheteroar@??fﬁff%ﬁl%9WEH%N§€R@§)StrEFéFRa} ErraailRy| eneN (R 2)
C (O Cl.3atkylereFos&lwiBatkinywenghl (RISt EA( Yol Yhe yobupal kyl eneN
(R12) C (Og C2, 3al k leaﬁ 20 N (R12) 2, C1_3al kyleneN (R12) C {0)

het oaryl,o%ﬁipgﬁﬁ% OWherein R7, R13, W , Y, and M are as previously
defined. Yet another aspect of the invention re- |ates to conpounds, and
conpositions containing 25 conmpounds, of structural forrmula (I1l) H E,
W' "11~ N30 0 (II1) 31 AUG 2005 N O 02/ 070494 PCT/ US02/ 06452 - 29

J

10 N

and

©.20 optionally substituted with one to four substituents
selected from the group consisting of ¢, alkyl,
optionally substituted aryl, N(R7),, CF,, C(O)R’, N,,
CN, C,.;alkylenearyl, C,,alkyleneN(R*),, OR’, halo,

25
O
Ci-3alkylene—N
30 0

wherein R’, Y and Z are as previously defined.
More preferred compounds of formula (II)

35 are those wherein:



wherein W is selected fromthe group consisting of heteroaryl, aryl,
het er ocycl oal kyl , cycloal kyl, and O _3 al kyl substituted V\A&%A%G glero-
aryl or_ar roup; 5 wherein said aryl groups are optio

substi tWPefé’ ®h one to four substituents repre- sented g@’%%{“?&i d

het eroaryl groups are optionally substituted with one to four
substituents repre- sented by R $, and said heterocycl oal kyl and cyclo 10
al kyl groups are optionally substit®8d with one to two substituents

represent ed by R19; R14.i s selected fromthe group consisting of halo,
C .-,alkyl, C2.6al kedyl 1SO@EBectN®2fr@N tNe, QNO(uRl SrrEistRhg CO2R16, C

O N (R3 | 6, N (R26) C
(3 i S Mg ey B 0T N
C7- 3al kyl ©OR16, N (RL6) C (0) - C, _3al kyl eneORz6, N (R26) C (0)

d _3al kyl eneNHC (0) f@m@s Ele(LBééédCfirQ)n Che allorlenesaNRE G
Cl. 3al kyl eneCRsT K’Sﬂd I@ Rls is selected fromt{he group conS| sting 20

of h§/dro ‘6al kenyl , C2_6al kyny3, and aryl; R' is selected

fromthe gr oup -COHSLSt h.BgseQEcbédr 8rof, theablﬁ-bhp @%zn@ﬁl@tqlﬂﬁgl

cycl oaI kyI 10, Lpar SO2R17, and C, .-, al kyl substituted with
one i\'Slé\/ , aryl, heteroaryl hetero 25 cycloal kyl, N
(R17) 2 and SOZR17 ofik Bﬁl R?/lae.‘ln:iaa{l)?l is Oiyaroahiwll ehehetaenad gl ,

C, -3alk Iene he | oal 1 | eneS02ar 1, ti aII
Substi t it b CeA UL BEREY SLaRKLR, erih R UL BUBSHERN b 2B BT 1))
C3-Bhet er ce9:H - CéDRW(R’m (CC(,O):R'iI. kWEHéNQHQl?N(R?’J)Q}(IO tQEB R' groups are
30 taken t,@ g@t o tdh’fo'i\]r(‘Ra é 10 @ Gaﬂ?pfﬁﬁg@l @jcgi Geqi(lgl) r| ng. R17 is

sel ected fromt e gr oup COI’ISI St 1Ny cycl oal kyl,
aryl, and S9XGliaslkyleneC(O)OR’, N(R')C(O)C,. .alkyTeneOR’

N (R7) C(0O) C,.;alkyleneNHC (O) OR7, N(R7)C(O)Cb3alkylene—
SO,NR", C, j,alkyleneOR’, CF;, C,;alkyleneN(RY)S0,aryl,
15 C..,alkyleneN (R*¥) SO,heterocaryl, C,.,alkyleneOC, ,alkyl-
enearyl, C,j;alkyleneN(R¥)C,  alkylenearyl, C,,alk-
yleneN (R*?) C, ;alkylenehetercaryl, C,,alkyleneN{RY) -
C(O)R?, C,;alkyleneN(R¥)C(0)C, ,alkyleneOR?, C,,alk-
yleneN (R*?)C(0)aryl, C,;alkyleneN(R*?)C(0)C, ;alkylene-

20 N(R¥?),, C,s;alkyleneN(R™)C(0)heteroaryl, and SR’,
wherein R’, R, W', Y¥', and M' are as previously
defined.

Yet another aspect of the invention re-

lates to compounds, and compositions containing

25 compounds, of structural formula {(III)
¥
WI LH TN\H
30 O

(ITI)



al kyl, or two R17 groups are taken together to form 35 an opty Quadiy
substltut ed 3- to 6-nenbered ring; 31 AUG 2005 WO 02/ 0704(2

PCT/ USOYPORAZH4 30 RI18 is selected fromthe group consiSYPHE 6P

C -,alkyl, aryl, N(R'5)2, ORl5, and halo; and R9 is selected fromthe
gr oup consi sting of halo and C -,alkyl. 5 As used herein, the term

"al kyl" includes straight chained agd-branched hydrocarbon groups

cont ai ning the indicated nunber of carbon atons, typically nethyl,
ethyl, and strai ght wdtewrerimrid' " bi anséibekpedpftromnthbubybugr oups. Unl ess

oLnErw o¢ bl ihspl sk Adeckudens e o oroupgaB apaiguup to 20

bi cyclic ocryPpeiaidpn i o’irfc@d?]os @Hﬂ)brﬁ@?&ﬂﬂﬂ:utf@ ‘él)(@ﬁpﬂeheher@or nyl,
adamantyl , 5 ﬁ el gl ?E?1 @styl, bicyclo[2.2. 1]heptyl, bicyclo 15
[3.2.1] octyl or decor ydronapht hyl . Al kyl groups can be substituted,
for ®xanple, with hydiengit :§id aavh IxeyPs aBeePBRAPRALdycl oal kyl |

het er ocycl Qb kit e AW - oxﬁé‘(&zfouﬁnguﬁéﬂii@uéﬁ{:s(§Q§B@)— wherein Ra
is selected fromthe grou%ggswtln gdro C .- alk K’
cycl oal kylse"’arr‘e;é“ Yaft® scBerF68PkGEFO2EY 1t ABCOVRE @F&uﬁ?t&roélatlé en toget her
to form ammwmmielcy w:SdJ:bScbméUtGdf@urt@u]@sﬂfﬁbéﬁed epge-The term
"cycl oal kyI 1% as.a arbaon roun.. €. g.,

but

4 Cﬁchig 3 Bhédr % i
cycl opr opyt YIS EferotexGFoEh 083 Yop&RtyI= Syl St er o-
cyclmal kylalkysl @:fqu]g&d asren dpt ignakl ¢ yshiost kiyhtedneti thnohedés bicyclic

and pol ycygld %ﬂ&‘i%er?@‘&%épf@genéé@%foﬁ%a' ns one to three heteroatons

sel ected from
R™ is selected from the group consisting

of halo, C, .alkyl, C,alkenyl, OCF,, NO,, CN, NC,

N (R'®),, OR'®, CO,R'®, C(O)N({(R'®),, C(O)R}S, N(R'S)COR’S,
15 N (R*)C(0O)ORY, N(R®)C(0)OR, N(R'™)C(0)C, .alkylene-

C(O)R'*, N(R)C(0)C,  alkyleneC(0)OR, N(R'6)C(0O)~

C,.;alkyleneOR®, N(R'S)C{0)C, ,alkyleneNHC {0O)OR,

N (R*®) C(0)C,.;alkyleneSO,NR, C,;alkyleneCR', and SR;
» R ig selected from the group consisting
20 - of hydro, C, alkyl, C,.alkenyl, C, . alkynyl, and aryl;

R!® is selected from the group consisting
of hydro, C,alkyl, C,alkenyl, cycloalkyl, aryl,
heterocaryl, SO,RY, and C, ,alkyl substituted with one
or more of halo, hydroxy, aryl, hetercaryl, hetero-

25 cycloalkyl, N(R'7),, and SO,R'7, C,.alkylenearyl, C, ;-
alkyleneheterocaryl, C,,alkyleneC,; jheterocycloalkyl,
C,,alkylenesQ,aryl, optionally substituted C; ;alkyl-
eneN (RY),, OCF,, C, s alkyleneN(R'),*, C,.;heterocyclo-
alkyl, CH(C, ,alkyleneN(R'),}),, or two R'® groups are

30 taken together to form a 3- to 6-membered aliphatic
ring.

R is selected from the group consisting
of hydro, C,..alkyl, cycleoalkyl, aryl, and SO,C, (-
alkyl, or two RY groups are taken together to form

35 an optionally substituted 3- to 6-membered ring;



t he group consisting of oxygen, nitrogen, and 30 sul fur. Cygl ¢gs Kb and
heteroc&;loal%gl groups can be saturated or partially unsaturated ring
syst ens W4 ut ed with, for exanple, one to three grobpyUs02/06452

i ndependently selected fromC, -, al kyl, Cl1 _3al kyleneOH, C (=O NH2i NH21
oxo (=0, aryl, trifluoroethanoyl, and 35 OH Heterocycl oal kyl groups
optionally are further WO 02/070494 30 31 3 1 AUG 2005 PCT/ US02/ 06452
N-substituted with Cl. 3al kyl enearyl or Cl. 3al kyl ene- heteroaryl. The term
"al kenyl " is definedRi*dést sedklcpedasral koHle 'grgeptondiestsimst i t uent
contains a ar -car d 8y bong,1sTh eq.qy - al yl" is defined
identicallc))/E gﬁ“ al §1, xbggfkt%é’gﬁ%sfi?ﬁén?ggght§¥93 a carbon-carbon
triple bond. The terR™ aBkygrdretedefigon tthieagrauty lcon®l. gffioup havi ng a
substituents FQioeXagPke.aipgrterm "Cl. 3al kyleneC (O OR' refers to an
al kyl group con- taining one to three carbon atons _substituted with a
-C(FJOR group. The afRyReme BEBaHTI stHFt toFE ' liydfstinai s th one or

nor e of -ary{:xahgher@aéyhed1§nan9rQBch\é/aeh%&oea_rmndgfxidlgﬂ; hereafter. The
term "hal 0" or halogeﬂ" Is.defined herein_to include fluorine, brom ne,

chl orine, GAAC2iBUNHe IFhEREEFATeYr PHDRY| Gfe CHEPOR &MTSation, 20 is
defined hetgpiicaslg meshgycl &ehol , pahicyelrhd ghtorhies girelip, preferably a

monocycl i ¢, or B CYCLES 2 QTR G $1 O4RouBsd » RAERY 2L JGRNLNY! . Unless

10 indicated, the hydrocarbon group can contain up to
20 carbon atoms. The term "alkyl" includes "bridged
alkyl," i.e., a C;,-Cy bicyclie or polycyclic hydro-
carbon group, for example, norbornyl, adamantyl,
bicyclo[2.2.2]octyl, bicyclof2.2.1}heptyl, bicyclo-

15 [3.2.1]octyl, or deca hydronaphthyl. K Alkyl groups

’ can be substituted, for example, with hydroxy (OH),
halo, aryl, hetercaryl, cycloalkyl, heterocyclo-
alkyl, amino (N(R?),), and sulfonyl (SO,R*), wherein

. R* is selected from the group consisting of hydro,

20 Cisalkyl, cycleoalkyl, aryl, and S0,C,_ calkyl, or two
R* groups are taken together to form an optionally
substituted 3- to 6-membered ring.

The term "cycloalkyl" is defined as a
cyclic C, hydrocarbon group, e.g., cyclopropyl,

25 cyclobutyl, cyclochexyl, and cyclopentyl. "Hetero-
cycloalkyl" is defined similarly as cycloalkyl, and
includes bicyclic and polycyclic groups, except the
ring contains one to three hetercatoms selected from
the group consisting of oxygen, nitrogen, and

30 gsulfur. Cycloalkyl and heterocycloalkyl groups can
be saturated or partially unsaturated ring systems
substituted with, for example, one to three groups,
independently selected from C, ,alkyl, C,;alkyleneCH,
C(=0)NH,, NH,, oxo (=0}, aryl, trifluorcethanoyl, and

35 OH. Heterocycloalkyl groups optionally are further



ot herw se indicated, an "aryl" group can be unsub-- stituteﬂ ﬁ& 0
substituted, for exanple, with one or 25 nore, and in parti¥u rzgshe to
four, haf@U2/QE0445 kyl, C2.6al kenyl, OCF3, N2, CN, NC, RCRASH2OGEFY,
CR2Rb, C(O N (Rb) 2, C(0) Rb, N(Ra) CORb, N(Ra) C(0) ORb, N(Ra) C
(O - ORb, N(Ra) C(0) Cz_3alkyleneC (O Rb, N (Rb) C (0) C1.3alkyl ene-
C (0) ORb, N (Rp) C (0) Cl_3al kylenefRb;, N(RC(OC, .-,alkyl 30 eneNHC (O
ORb, N (Rb) C (O C1_,alkyleneS02NRb, Cl.3al kyl- eneCRb, and SRb, wherein
Rb is sel estgdbitadmitiee witdur,cabkiydehegrel bydy,aCkylankey! ,

Ca_6al kenyi,le e{%%&gl kyl, heterocycloal kyl, aryl, heteroaryl, SO2Ra, and
Cl_6al kyl suBs rtuatéd wth hal o, hydroxy, 35 aryl, heteroaryl,

het erocycl oal kyl, N TRe) tZ2rmor'G6eRyl "'31sAUSTANGSE] IR0 OF 0404

PCT/ US02/ 06452 na (=AVA) ef'!:;}gidc.l- | ary aryl groups
i ncl ude phgéyl ?1}ﬁigﬁt h%%ég?gt %ghesﬁﬁlﬁﬁggﬁlt’%ﬁ% Q - C ]Iljggr(gaforﬁenyl ,
3- chPor opheaybonacamberogisamile bendpet hyl phenyl, 4-rnet hoxyphenyl ,

3-trifluoromethyl 5 ghenylernd-nilihephenyls &eRixXyenydalid, 4- met hoxy-
chl or ophenyl , "and th% like. The téris "aryl Cl.3- alkyl "" an
"het er oar yR®l "3akKyl " eXge@tddfien SHLES Laventy WOk I & oaryl group

havi ng a C&aﬁabﬁybag@_a@t ittrli;@_@t bqnlle The term™" heterofar_yl "" is defined
aromati o i ngs. and’ cOREaY A ASEE oRB AT GO DHSEkn or sul fur
at oldi n angavopBhaTing kg sudist itthentcan Foer wxsuiysits t utled tosrnsubsti t ut ed,
1507 X Syt 0y TEpIoLEeRROEL MR H Bl pb TV,
(Ra) 2, ORbaimhughahe, twhédwiae carbon atoms substituted with a
-C{O)OR group. The alkylene group is optionally
substituted with one or more of aryl, hetercaryl,
15 and OR’, wherein R’ is defined hereafter.
The term "halo" or "halogen" is defined
herein to include fluorine, bromine, chlorine, and
icdine.
The term "aryl," alone or in combination,
20 is defined herein as a monocyclic or polycyclic
aromatic group, preferably a monocyclic or bicyclic
aromatic group, e.g., phenyl or naphthyl. Unless
otherwise indicated, an "aryl" group can be unsub-
stituted or substituted, for example, with one or
25 ~more, and in particular one to four, halo, C, .alkyl,
C,.c.alkenyl, OCF,, NO,, CN, NC, N(R%*},, OR", CO,RP,
C(O}N(R"),, C(O)R°, N(R®)COR®, N(R*)C(O)OR®, N(R*)C(O)-
OR?, N{R?*)C(0)C, alkyleneC(0}R?, N(RP)C(0O)C, ;alkylene-
C(O)OR®, N(R®)C(0)C, ;alkyleneOR®, N(R®)C(0)C, ;alkyl-
30 eneNHC (0O) OR®, N(R®)C(0)C, ,alkyleneSO,NR", C,;alkyl-
eneORP, and SRP, wherein RP is selected from the
group consisting of hydro, C,salkyl, C,alkenyl,
cycloalkyl, heterocycloalkyl, aryl, heterocaryl,
SO,R*, and C, salkyl substituted with halo, hydroxy,
35 aryl, hetercaryl, heterocycloalkyl, N(R%},, or SO,R%,



Ra and Rb are as previously defined. Exanples of heteroaryl groups
include, but are not limted to, 20 thienyl, furyl, pyridyl,} spgaael yl,
qui nol yWO pE§94%4ui nol yl , indolyl, triazolyl, isothiazonPCTﬂﬁﬁﬁwaiblyl,

i mdizol yl,

benzot hi azol yl , pyrazinyl, pyrimdinyl, thiazolyl,

t hi adi azolyl. The term "hydroxyl is defined as -OH 25 The term

6- nenber ed

nmor phol i ny
I m dazol y
one or no
for "aryl"
noi eti es
maxi mum nu

one to six
bond | ack-

and
""3-to

ring" as used herein refeps-to carbocyclic and heterocyclic
al i phatic or aromatic groups, including, but not limted to,

bpdpmperadipyévlphemyldeﬁhhed phanymplbuwybmymngnﬂqﬁs

i n aznin el supstituted with
réﬁﬁh'ﬁ ghﬁéﬁ% éﬁkﬁgé ﬁb ané%J céﬁ%hy%kegpllfled above
thmm&phéﬁmiAxﬁ*ﬂhiqmmphenyﬁﬁnﬂ Qﬁldqmph@mybonz cont ai ni ng
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- at &ns |npbﬁ@YﬁnlérwlﬁiqphenuibEﬁﬂmsﬂﬁoﬁxﬁhﬁQYlo art-@ekhPxygroup havi ng

c@f’lb%@h@n et e SIM&a . | nrHé‘Ei:eiIrﬁéJC't Cher ein,
|nq a sgggtltuent(atﬁz substituent is é%f% f or

for a
exanpl e,

O~CH3 is W]r@( fo 28gbdBiateainael Gindildatldd 2x€ dﬁﬁ’d@%dﬂ? % carbon atom
on a ring, a1 srundeerbsiloet-dlidthdWineE & N aem canbat isat he

appropri ate
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ent.

The term “heteroaryl" is defined herein as
a monocyclic or bicyclic ring system containing one
or two aromatic rings and containing at least one
nitrogen, oxygen, or sulfur atom in an aromatic
ring, and that can be unsubstituted or substituted,
for example, with one or more, and in particular one
to four, substituents, for example, hydrogen, C, 4~
alkyl, C,.alkoxy, aryl, N(R*),, OR?, and halo, wherein
R* and R® are as previously defined. Examples of
hetercaryl groups include, but are not limited to,
thienyl, furyl, pyridyl, oxazolyl, quinolyl, iso-
gquinolyl, indolyl, triazolyl, isothiazolyl,
isoxazolyl, imidizolyl, benzothiazolvl, pyrazinyl,
pyrimidinyl, thiazolyl, and thiadiazolyl.

The term "hydroxy" is defined as ~OH.

The term "3- to &é-membered ring" as used
herein refers to carbocyclic and heterocyclic
aliphatic or aromatic groups, including, but not
limited to, morpholinyl, piperidinyl, phenyl, thio-
phenyl, furyl, pyrrolyl, imidazolyl, pyrimidinyl,
and pyridinyl, optionally substituted with one or
more, and in particular one to three, groups
exemplified above for "aryl" groups.

The carbon atom content of hydrocarbon-
containing moieties is indicated by a subscript

designating the minimum and maximum number of carbon



nunber of hydrogen atonms. In addition, when no substituent is indicated
as attached to a carbonyl group or a nitrogen atom for exanpl eyt tlie
sub- st| t 1S understood to be hydrogen, e.g., 1500 Il ] RCis
R-CH aw&y‘%?(f\?lo“ig‘s‘ R-NH2 20 The abbreviation "Me" is net hchTqJﬁ&m“ﬂ
abbreviation COand C (O is carbonyl (C= (0O) . The notation NW,,
wherein x represents 25 an al pha or nuneric character, such as for
exanple Ra, Rb, Rl, R 2, and the-liBke,- is used to denote two R' groups
attached to a common nitrogen atom Wen used in such notation, the R
group can deonhelnafipe MCIRIEY 20059W0 081.67bBYL" Porfess2r06482 .. 34 or
different,,anf | $rSeherieingromt P8 g5QUBa2BondatbRed bwnchhe R' group.
The present invention also is directed to pharmaceutical conpositions
cont ai ni ng®effe- or nore 5 conpounds of structural formula (11) and (111),

to use of the conpoundstRadsepaPesi-tionsreent afbrng bhad gagrounds in
t herapeutic treatnent, of a di sease or i

, .di sorder, ang ho Eethods of
preparing tHe & histeRhd e ePHREFAFHEREN S PEG VA ¢ hETsynt hesis of
the 10 compomgids, of structural forrmula (11) and (I111). Conmpounds usef ul
for the nethod of the present invention have denonstrated activity in
inhibiting Chkl in vitro. Conpounds of the present invention have
denonstrated selectivity for Chki as

0
~ o)
~CH,
is :

When no substituent is indicated as
attached to a carbon atom on a ring, it is under-
10 stood that the carbon atom contains the appropriate
number of hydrogen atoms. In addition, when no
substituent is indicated as attached to a carbonyl
group or a nitrogen atom, for example, the sub-

stituent is understood to be hydrogen, e.g.,

15
T
R-C is R-C-H and R-N is R-NH,
20
The abbreviation "Me" is methyl. The
abbreviation CO and C(0}) is carbonyl (C=(0)).
The notation N(R¥),, wherein x represents
25 an alpha or numeric character, such as for example

R®*, R®, RY, R'?, and the like, is used to denote two R*¥
groups attached to a common nitrogen atom. When

used in such notation, the R* group can be the same



15 agai nst other protein kinases including Cdc2, Chk2, Atr 1W7ﬁl§, PKA,
and CaM Kl I. Conpounds of the present invention can be use%

pot ent i a¥@ 0¢/AW4eher apeutic effects of radi- ation and/ or PCT/US02/06452
chenot herapeutics used in the treatnment 20 of cancers and ot her cell
proliferation disorders in humans or animals. For exanple, conpounds of
the invention can be used to enhancg4tteatnent of tunmors that are.
customarily treated with an antinetabolite, e.g., nmethotrexate or

5-fl uor our agl lgiEFdednt , Than 25 sreddmsbda theoRresengrbiyeati on conpri ses
adm nis- tratjon of a %kl J nhibitor conpound in conbination with a
chenot heraﬁ%flﬁn@daé@’ntt St GZRUEFfect single- or double-strand DNA

breaks or that can HiecliMNertep hieaitivn ol €&l i spadkéteeation. 30

Al ternatively, the th%q of the, present invention congrises
adni ni st r at ”@fceé'l%‘ﬁa i FIHPRST $ Dr L Coin S Pt cBiBi Rat PBhewi t h
t her &i es tdeatpoumddsudeE weeruafuel afdrdooly, (BL)g. ande(TEpPi | ntot hat has

activity in_inhihiti liferatio . c 3
Accor di ngl 3}{}' ec%n@cg'rh 5y sr}%gl%b ;{%rp%%l%écgcﬁa%#p%%%%%@%l §5E€§U&f§%o§“ev\o
02/ 070494 RCHPUSERI06452 heBipeiziel tirehimeeke caficerdispanerenti c cancers

br east Caf&ﬁ%&ﬁﬁe%sgdf @Qﬁ@éﬁod@'ﬁf%@%gﬁﬂ% St hd U ¥RbouS@RCcer s,

| eukemi as, mphomas, nel anomas, renal ci nomas, ~ovarian cancers,
brai n tunpoesid gstterBd@t@mentvaelierd vy e csyioraesiarefstBeeptible to

" enhanced t I RMRAMad B YRR ERN WdAniTe ChK] ahahibiiprs of the

I nvention. Tunors or neopl asps inc qu gr om hs of tisgue cells wherein
mul tiplication of celdanpaunds useful for the method of the

present invention have demonstrated activity in
inhibiting Chkl in vitro. Compounds of the present
invention have demonstrated selectivity £or Chkl as

15 . against other protein kinases including Cdc2, Chk2,
Atr, DNA-PK, PKA, and CaM KII.

Compounds of the present invention can be
used to potentiate the therapeutic effects of radi-
ation and/or chemotherapeutics used in the treatment

20 of cancers and other cell proliferation disorders in
humans or animals. For example, compounds of the
invention can be used to enhance treatment of tumors
that are customarily treated with an antimetabolite,
e.qg., methotrexate or 5-flucrouracil {(5-FU). The

25 method of the present invention comprises adminis-
tration of a Chkl inhibitor compound in combination
with a chemotherapeutic agent that can effect
single- or double-strand DNA breaks or that can
block DNA replication or cell proliferation.

30 Alternatively, the method of the present invention
comprises administration of a Chkl inhibitor com-
pound in combination with therapies that include use
of an antibody, e.g., herceptin, that has activity
in irhibiting the proliferation of cancer cells.

35 Accordingly, cancers such as colorectal cancers,



10 uncontrol | ed and progressive. Sone such growths are beniggL

others are

Mal i gna®¥O Wp#94s s,
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or "cancers," are distinguished frBaTHSMHASGr owt hs

in that, in addition to exhibiting aggressive 15 cellular proliferation,

can i nvade

surrounding tissues and netastasize. Moreover,' nal

neo- plasns are characterized by shogsng a greater | oss of
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ti ss@es t h&aHusmas r égoydiweb| eyt medayr &g rusrentiphet her broad

category of. RIS dGlddes S CURSinAE &P W& 3Ghd UBRK$ Whos
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injidgfersrad ithemreitat @ enabl es treat nent of cancers of

connective

e cells

the nyeloid or Iymh@ﬁ@@medmw Nhdlaide Gaswthy nehomas, and
ot her cancer.s 35 t |caIIy re, not present_as f}tunnr mass, but WO
02/ 070494 “igFuse; ce g‘@e P SUiIHHButBd in the
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benign, but others are termed "malignant, " and can
lead to death of the organism. Malignant neoplasms,
or '"cancers," are distinguished from benign growths
in that, in addition to exhibiting aggressive
cellular proliferation, c¢an invade surrounding
tissues and metastasize. Moreover, malignant neoc-
plasms are characterized by showing a greater loss
of differentiation (greater "dedifferentiation") and
organization relative to one another and surrounding
tissues. This property is called "anaplasia."
Neoplasms treatable by the present inven-
tion also include solid tumors, i.e., carcinomas and
sarcomas. Carcinomas include malignant neoplasms
derived from epithelial cells which infiltrate
(i.e., invade) surrounding tissues and give rise to
metastases. Adenocarcinomas are carcinomas derived
from glandular tissue, or from tissues that form
recognizable glandular structures. Another broad
category of cancers includes sarcomas, which are
tumors whose cells are embedded in a fibrillar or
homogeneous substance, like embryonic connective
tissue. The invention also enables treatment of
cancers of the myeloid oxr lymphoid systems,
including leukemias, lymphomas, and other cancers
that typically are not present as a tumer wmass, but



forms of cancer in, for exanple, adult and pediatric 5 oncolngJG @@Pmﬁh
of solid tunors/malignancies, nyxoid and round cell carcinéﬁa, | ocal |y
advance®O0904HB#4, netastatic cancer, human soft tissue sBET/USHHEFdS2

i ncluding EwWi ng's sarcoma, cancer netastases, including |ynphatic

nmet ast ases, squanous cell 10 carcinoma, particularly of the head and
neck, esoph- ageal squanous cell cargyg noma, oral carcinoma, blood cel
mal i gnanci es, including nultiple nyeloma, |eukem as, including acute

| ymphocyt i aréedkefiirabutadutie: nte!l yapkatyt od aykerasetchrond | ynmphocytic
15 | eukem a, chronic nyelocytic | eukem a, and hairy cell |eukem a,

ef fusi on I§¥%ﬁ8ﬁﬁs (body cavity based |ynphomas), thymc |ynphoma. | ung
cancer (including s@hkl eeltlividyciisomssocibaeebns th catidusphony,
Hodgkin' s ona, - Ki ¥ ngRE , er t rena
cortex, A %gﬁgogch%8%F5ﬁ§%§,%O%bﬁsna ﬁggeﬁﬁﬁggﬁéggg, {%%ag?ﬁ%ancer,

i ncl Gdi ng osaalbarel browtdi wdmscddd dusrals/oaddigmemiesastro- intestina

cancers (igpglydiangnst %‘aﬁﬁ e%nqelz:arﬁ%%a caneen F URrHM cancer, and

pol yps assotiated 25 wth col orectal neopl'asia), pancreatic cancer, liver

cancer, urbVBgFreal TehactrsiC FeNGEitng yraddectatissdte sarh as primry

super fi ci akophaddencludBng EvWin¢as “artbansi dendlr eRldadadddyioma of the
bl adder, and ngscle-lnv Si ve bl adder cancer ’HE%?Stat can 30 cer,

mal i gnanci ©8CLECERE L¥ARAE HgenFELRSERSEs 6 g rian carci nonm
primary petatronfsma,epiirhdlcudlarigoplifaste, heedviseal reatic] negaph-ut eri ne
endonetrial _cancers, vagi nal,-cancer.. cancer qf t.he . vul va i ne cancer

and solid ?%ﬁ%rsngaFﬁg 3§e%&aFF§ﬁlF8PFVCP§f |%%%%ﬁ%ﬁ%ﬁ%ﬁ?¢§§§he mal e
geni tal Wxe2L0med@gnancies, incluaing multiple myeloma,

leukemias, including acute lymphocytic leukemia,
acute nonlymphocytic leukemia, chronic lymphocytic

15 - leukemia, chronic myelocytic leukemia, and hairy
cell leukemia, effusion lymphomas (body cavity based
lymphomas), thymic lymphoma lung cancer (including
small cell carcinoma, cutanecus T .cell lymphoma,
Hodgkin's lymphoma, non-Hodgkin's lymphoma, cancer

20 of the adrenal cortex, ACTH-producing tumors,
nonsmall cell cancers, breast cancer, including
gmall cell carcinoma and ductal carcinoma), gastro-
intestinal cancers (including stomach cancer, colon
cancer, colorectal cancer, and polyps associated

25 with colorectal neoplasia), pancreatic cancer, liver
cancer, urological cancers (including bladder can-
cer, such as primary superficial bladder tumors,
invasive transitional cell carcinoma of the bladder,
and muscle-invasive bladder cancer}, prostate can-

30 cer, malignancies of the female genital tract
(including ovarian carcinoma, primary peritoneal
epithelial neoplasms, cervical carcinoma, uterine
endometrial cancers, vaginal cancer, cancer of the
vulva, uterine cancer and solid tumors in the

35 ovarian follicle), malignancies of the male genital



- 37 31 AUG 2005 PCT/US02/ 06452 tract (including testicular cancer and
penil e can- cer), kidney cancer (including renal cell carci aln
cancer (including intrinsic brain tunors, neuroblastoma, astr (¥¥|C
brain t WHPO4Y i omes, and 5 netastatic tunor cell invastOHUBE

central ner- vous systen), bone cancers (including osteonmas and

ost eosarconas), skin cancers (including malignant nelanoma, tunor
progressi on of human skin keratinoe- 3@yt-es, and squanous cell cancer),
thyroid cancer, 10 retinobl astoma, neurobl astoma, peritoneal effusion,

mal i gnant prack al id¥udinm, tessdbrhébromancyy| astdspenddsr sangal | bl adder

cancer, troppp b']@ﬁﬂ [Egé’ncéi—a?ﬁlﬁclﬂﬁﬁﬁ OLORET | E¥E 9 MRe NG HKAROSI S

sarconua. CO ounds resent 1 nvention al so I'5 can pOt entlate t he
ef fi cacy &r@wg@nwx hélrtl%\a@maehﬂtmnﬁhﬂlaﬁﬁratlowmm@eases Exanpl es

of d'SeaSeﬁeu%@@iaéﬁﬁméeﬂsétio&?@HbCBﬂBhﬂath@Brbheéiﬁbmaé'Téﬁﬁn pounds
suitable for the nethod of thﬁ present inyen- tion are _rheumatoid

arthtitis, "PsRFaS, FWTeT I Fobl 2BVRELRRer PsthPaRBPEF&od®E - and systenic

| upus er yxtrdsnweéman)(suﬁ)nem&ﬁteeat Qﬁcaﬁahﬁgt bsteo%@elaeﬁ S
granulonatos and ften |nvolves t nos%ppre55|ve

t her api es, CRUCHHE ?Tﬁﬁz1n@kl?a8?gFF5ﬁ ﬁBF%B??B?aF@EnU
cyclophosphahammma:inxmmis pregreeaient gpi bahhy Bhdnckﬁretuneﬁ directly or

|nd|rectly gﬂﬁ? ' a t he of f endi ng
i mune cel 7% Fender Q%QJ $+Q E%g?eeé8§§¥kfvgﬁ ¥‘E’I';:L)céntr cgby t hese
st arfiar d t¥elpinohlentonds or¢aseblaatonit | Peybtenamdnkyf fasdon,eat ed 30

with ultrayioletadadifi e (MVFubDosorhbBathenivinbh Wilms's
tumors, gall bladder cancer, trophoblastic neo-
plasms, hemangiopericytoma, and Kaposi's sarcoma.
Compounds of the present invention also
15 can potentiate the efficacy of drugs in the treat-
ment of inflammatory diseases. Examples of diseases
that can benefit from combination therapy with com-
pounds suiltable for the method of the present inven-
tion are rheumatoid arthritis, psoriasis, vitiligo,
20 Wegener's granulomatosis, and systemic lupus
erythematosus (SLE). Treatment of arthritis,
Wegener's granulomatosis, and SLE often involves the
use of immunosuppressive therapies, such as ionizing
radiation, methotrexate, and cyclophosphamide. Such
25 treatments typically induce, either directly or
indirectly, DNA damage. Inhibition of Chkl activity
within the offending immune cells render the cells
more sensitive to control by these standard treat-
ments. Psoriasis and vitiligo commonly are treated
30 with ultraviolet radiation (UV) in combination with
psoralen. The present DNA damaging agents induce the
killing effect of UV and psoralen, and increase the
therapeutic index of this treatment regimen. In
general, compounds useful in methods of the present

35 invention potentiate control of inflammatory disease



psoral en. The present DNA damagi ng agents induce the killing effect of
W and psoralen and increase the therapeutic index of thils klbelinent
regi men. eneral, conpounds useful in nmethods of the_present i%)
|nvent|8’t9‘86‘t tiate control of inflammatory disease 31 ]A‘Eﬂug

02/ 070494 PCT/ US02/ 06452 - 38 cells when in conbination with currently
used i nmunosuppressive drugs. The Efsent I nvention includes al

possi bl e stere0|soners and geonetric isonmers of 5 conpounds of the

pr esent ne&hggs l%tré%bgr%klo r%H%%gc&%&,rgnﬁ%un 3 (rrry. The

present i nvén- tion-incl Gdes not y ' racem ¢ Cco but optically
active |sonmmgnasumBrESSWWendaUQ@npound of structural fornulae (1),

(rr), or (I1r) is deTﬁg ?Egggnﬁslgyg ihRgls enaAtiEer,11t can be obtained,

either by resolution o I nal pro uct or by stereospecific syntheS|s
from ei t hePos8bhbei shpFgoipgamerst andi ggometaricalissmare @f a chira

auxigiary céﬁ @ﬁas ber a%a E%en%e%e%hdaaa@id df stheldahedron: 15
Asymmetry, 883- Resol ution of the final product,

an inter rre@l‘?ﬁ‘[‘“élaﬁ g%ﬁstaﬁ[tl t(é Tdl- cdRDHETEIy R any suit abl e

met hod knoy\@nlﬂntzmﬁdagt noft-.\ddntwonirabbmcl Rowpcduidsonpurhere tautoners of
t he conpoundg %itruc ural fornul ae and (111) are

Gh) kL),
possi bl e, €ntc Fﬁﬁeﬁﬁpgﬁrﬁsaﬁn 8&&ed F%q A FRERYS aut oneri ¢
forms of tbé sbnpouun:tal Asrdlaﬂra&strIat,edIriér,e@frt efLII)speciddac

oL o501 OB Reias AU 1 N FAEEILRRIEL o b RAIIALL Ot in
either by resolution of the flnal product or by
stereospecific synthesis from either isomerically
pure starting material or use of a chiral auxiliary
reagent, for example, see Z. Ma et al., Tetrahedron:

15 Asymmetry, 8(6), pages 883-888 (1997). Resolution
of the final product, an intermediate, or a starting
material can be achieved by any suitable method
known in the art. Additionally, in situations where
tautomers of the compounds of structural formulae

20. {(I), (II), and (III) are possible, the present
invention is intended to include all tautomeric
forms of the cbmpounds. As demonstrated hereafter,
specific sterecisomers can exhibit an exceptional
ability to inhibit Chkl in combination with chemo-

25 or radiotherapy with diminshed adverse effects
typically associated with chemotherapeutic or radio-
therapeutic treatments.

Prodrugs of compositions of structural

formulae (I), (II), and (III) also can be used as

30 the compound and in the method of the present inven-
tion. It is well established that a prodrug ap-
proach, wherein a compound is derivatized into a
form suitable for formulation and/or administration,
and then is released as a drug in vivo, has been

35 successfully employed to transiently (e.g., biore-



typically associated with chenot herapeutic or radi o- therapeuti c
treatnments. Prodrugs of conpositions of structural formnulae ( G({E
and (I'll) also can be used as 30 the conpound and in the neth @%
present WhEHM% i on. 1t is well established that a pr odrﬁﬁT/gﬁomp??gach
wherein a conmpound is derivatized into a formsuitable for fornulation
and/or adm nistration, and then is released as a drug in vivo, has been
35 successfully enployed to transiem?y-(e.g., biore WD 02/070494 - 39
31 AUG 2005 PCT/ US02/ 06452 versibly) alter the physi cochem cal

properti esvaﬁfsibﬁtef)cad}twndﬁ(%&élyaﬂc@mag’mld pieperiDess gnl of  Prodrugs,

El sevi er, éﬂgtg %?, n&lQ(%@e %Bgﬁdﬁ\é%rr T Thﬁegg janL,e Chemistry of

Drug EESI n an Action chapter 8,
(1992); K. ﬂaroﬁrpg@neﬁl@tevwer PES L eREam, RALIBS)5; BB . (&919*55?3;- Conpounds

of the preggpt m&ewﬁhﬁam&&mw os:ew@ ﬁé@f&ﬁoaa& prRyps. The
I ntroduced 10 functional groups, if desired necessary, then can be

nodi Pi ed t@cﬁﬁéﬁvdécéq&miﬁwﬁfQ%ﬁ'é%@EQHEQQNrﬁhaH%ﬁ¥O% and/ or

admi ni stratthepnp) $uit. phl eripnegrdiget iancl udad.f desxampl-e, 25) A3

derivati vez1 i IP< am des, esters, and ‘the like. It also is appreci at ed
by 15 thos g Fed in the art that N-oxides can be used as a prodrug.
As used herein, the t:e; omhﬂi‘maifeuﬂ]ieC@lrle)SerﬁsCerraﬁtfeoﬁad:&B refers

compounds gl sLee LUt Blrarl GBNA L mibklds. 36 (Lddodhie contain

acidic
10 - functional groups, if desired or necessary, then can

be modified to provide a prodrug for dose of formu-
lation and/or administration. Suitable prodrugs
include, for example, acid derivatives, like amides,
esters, and the like. It also is appreciated by

15 those skilled in the art that N-oxides can be used
as a prodrug.

Ag -used herein, the term pharmaceutically
acceptable salts refers compounds of structural
formula (I), (II), and {III) which contain acidic

20 moieties and form salts with suitable cations.
Suitable pharmaceutically acceptable cations include
alkali metal (e.g., sodium or potassium) and
alkaline earth metal (e.g., calcium or magnesium)
cations. The pharmaceutically acceptable salts of

25 the compounds of structural formula (I), (II), and
{I11), which contain a basic center, are acid addi-
tion salts formed with pharmaceutically acceptable
acids. Examples include the hydrochloride, hydro-
bromide, sulfate or bisulfate, phosphate or hydrogen

30 phosphate, acetate, benzoate, succinate, fumarate,
maleate, lactate, citrate, tartrate, gluconate,
methanesulfonate, benzene sulphonate, and p-toluene-
sulphonate salts. In light of the foregoing, any
reference to compounds of the present invention

35 appearing herein is intended to include compounds of



20 noieties and formsalts with suitable cations. Suitable I

phar maceutical |y acceptable cations include alkali netal é mm Qi um
or pot a¥) e¥y704Ad al kaline earth netal (e.g., calcium oPCWQWﬁ}n)
cations. The pharmaceutically acceptable salts of 25 the conpounds of
structural formula (1), (Il1), and (I11), which contain a basic center,
are acid addi- tion salts forned w t4p pharmaceutically acceptable acids
Exanpl es include the hydrochl oride, hydro- brom de, sulfate or bisulfate,
phosphat e Qtrhy!duﬂgenfaemphasnhate (Iaget airl (TaN2oatey weelliawt e,

fumar at e, a te C|tr tantrat | at e,
nethanesul?gagﬁgagggﬁggﬁi sﬁpﬁﬁghab e %%& p- t%ﬁh%ﬁgspghlphonate salts. In
| i ght of thkeftepé&goi ng, any reference to conpounds of the present

i nvention 35 appeari of WO

02/ 070494 - 40 31 A 2%8’@5%8?%53’?6 321%5?&%% Elct uq&ﬁféi%Ho%rgrruH EE&Z (1),
and §111), bastherepaytippadincdmingatiarasc aepttisl aaat tehemit sol vat es

thereof . Teslcomaeumgs ef e RLeseNt J %ﬁ%ﬁm%r&e&arbouﬁpchﬁlw%@peutlcalIy
admi ni stered as’ t he_ neat chem cal, but 1t Is preferable to adm nister

conpounds BFTUsERRLuFRFTReAMIITE A( WD Epd Fdd)(1ag )a a&hmar ma-
ceuti cal ceaﬁeibhuoao@pota%mhabxorfox»ﬁﬁlq@rtqldagl y acddiigsent invention

forther ooy See pharteceutl 10 Sal fo e lGps SR comouna'of
accept abl ecaal fertmhdaedbnst ageiphers iwdg & mp@lumi)rcff gihaiamesddt i cal |y
acceptab'efSQ&EESr?I??d(IEEEi%%a/or (ITI), or pharmaceutically
acceptable salts thereof, together with one or more
pharmaceutically acceptable carriers and, option-
ally, other therapeutic and/or prophylactic ingredi-
15 ents. The carriers are "acceptable" in the sense of
being compatible with the other ingredients of the
formulation and not deleterious to the recipient
thereof.
Inhibition of the checkpoint kinase typi-
20 cally is measured using a dose-response assay in
which a sensitive assay system is contacted with a
compound of interest over a range of concentrations,
including concentrations at which no or minimal
effect is observed, through higher concentrations at
25 which partial effect is observed, to saturating con-
centrations at which a maximum effect is observed.
Theoretically, such assays of the dose-response
effect of inhibitor compounds can be described as a
sigmoidal curve expressing a degree of inhibition as
30 a function of concentration. The curve also theo-
retically passes through a point at which the con-
centration is sufficient to reduce activity of the
checkpoint enzyme to a level that is 50% that of the
difference between minimal and maximal enzyme activ-

35 ity in the assay. This concentration is defined as



ally, other therapeutic and/or prophylactic ingredi 15 ents3 T@E Zﬁﬂ”i ers
are "acceptable" in the sense of being conpatible wth the 3t r

i ngredi ¥ YP4%ne fornul ation and not deleterious to t RETVSM et
thereof. Inhibition of the checkpoint kinase typi- 20 cally is neasured

usi ng a dose-response assay in which a sensitive assay systemis
contacted with a conpound of interegt. ever a range of concentrations,

i ncludi ng concentrations at which no or mninal effect is observed,

t hr ough hi gher Icdnideittory | Cmsceartt 2ot i chsPR) t oal I€ff eaflues observed; to

saturating - | O ' ' f ' bserved.
Theoreti calq%%rgﬁgﬁééﬁéygéoﬁ?&éggg% Egégggg}é)ﬂ’egg&k"%o i nhi bitor
conpounds e¢@irige apvmntbehat kiocchembiahl (aoevbudap! es8BRY a degree of

i nhi bition t%%l"é‘q'ﬂééj i@@lpjb§§£@e%%€%i? chfﬂ]ﬁu&gtve al so theo-

retically passes through a point at he corn- centration is
suffiSci ent to reduce GRMRaFIsoR? Qhetherkkperay efzinbibétarsevel that

i s 50% t hatofofart RE-e Hrtdef S o POt WeereFd b OBE o aREmPR* L ERl e RZY e activ
35 ity in the assay. This concentration |s _defined as 31, AUG 2005 WO

02/ 070494 MEHMES02/'GHESin 4 ighRr | Him bi REtGae8AcERaratbsntes8% or 1 C50
val ue. Det@hifdiaid 0t fed £5bVattieSamd ef e1abéy acg Andecadskng

conventi on%!h&t}i o%hem' cal Lga‘iel | ul axr_% agsag_ t chi gues .or cel | - based
assay techiifGled % SEHITS oM BIFE HECet ?ca‘g? Bf i hAFBFEBFS often are
prouviodded widdmpeeiret enc@Eumpowodpansdfve 1sthe , meahaéseofwhreei n a hi gher
| GSD indic%%%%éhzﬂi&Jghéfg% demonstrate an IC;, value of at

least 0.1 nM when measured using the dose-response

assay. Preferred compounds demonstrate an IC;, value

of less than 10 uM. More preferred compounds demon-

15 strate an IC,, value of less than 500 nM. Still more
preferred compounds of the. present invention demon-
strate an IC;, value of less than 250 nM, less than
100 nM, or less than 50 nM. '

Compounds and pharmaceutical compositions

20 suitable for use in the present invention include
those wherein the active ingredient is administered
in an effective amount to achieve its intended
purpose. More specifically, a "therapeutically
effective amount® means an amounﬁ effective to

25 inhibit development of, or to alleviate the existing
gymptoms of, the subject being treated. Determina-
tion of the effective amount is well within the
capability of those skilled in the art, especially
in light of the detailed disclosure provided herein.

30 A "therapeutically effective dose" refers
to that amount of the compound that results in
achieving the desired effect. Toxicity and thera-
peutic efficacy of such compounds can be determined
by standard pharmaceutical procedures in cell cul-

35 tures or.experimental animals, e.g., for determining



conpound is |less potent, and a lower 1Cs, indicates that the c ound is
nore potent, than a reference 10 conpound. Conpounds usef dii AR Zﬁ‘ﬁg nmet hod
of the WO &LEM4i nventi on denonstrate an | C50 val ue of aPCTNUSEXR64%2. 1 nM
when neasured using the dose-response assay. Preferred conpounds
denonstrate an I CSO value of less than 10 |.1M More preferred conpounds
denon 15 strate an |1 C50 val ue of |esgsthan 500 nM Still nore preferred
conpounds of the. present invention denon- strate an | C50 val ue of | ess
than 250 nMhd es5, t e d&fe NMetBall €5Ss6Hadt SOhei MopGoapaunds and

phar maceuti_c 0 sityaons .20 sujtable for e in the.,present invention
el et e iRoen | TBS 20Ps ot hiretr bl T¥ R hEREEAErean | n an
effecti ve @tdunrif ttheaguravmtien) nt eftdedlogirymisec Mereespecifically, a

"t herapeuti A fectiv Aopyn - _(%g’ns. n, ive to 25
I nhi bit devte%Jcﬁc(;‘yms‘?r;l]t%1f ctTeFfElloarI?Ef 0 a#lée%fl ate tlhsgrte}gel s@%ﬁggég%?ons of , the
subj é&ct beiinglesr,eatedth De3 exxpressed os dfhea heteid eefi UBs,atount is wel |

wi thin the apahi 1 i t ' ' h cially in light
of the detai'&d Biuas“l‘c‘-:}%%ﬁ% %@%‘gj %&Hﬁg‘?eﬂﬂ%ﬁﬁhﬁﬁ?ﬁgﬁg%euucal ly
ef fective dasdresefldr-- .t A thrriamnse YAt Hes compotaatiadliyresults in

achi evi ng thepdesivieth &L s rdoxid tdoa)d 4ACr8re PEHLES , ef fhigacy of such
conpounds can be determ ned by standard pharnaceuti cal, procedures in

cel | cul 3%&4G PGS &I HENR dFsehi Hal OTept irgr 2 ddPERra® ni ng WO
02/ Q00494 rathde Fdr Alde ZG0F ukdd USORH O ezadd enf DSucht Bemdose lethal to

50% of the;ﬂ%%%gagfgyerably lies within a range of circulating
concentrations that include the ED;, with little or
no toxicity. The dosage can vary within this range
depending upon the dosage form employed, and the

15 route of administration utilized.

The exact formulation, route of adminis-
tration, and dosage is chosen by the individual
physician in view of the patient's condition. Dos-
age amount and interval can be adjusted individually

20 to provide plasma levels of the active compound that
are sufficient to maintain desired therapeutic
effects.

Pharmaceutical compositions of the inven-
tion can be formulated to include one or more cyto-

25 kines, lymphokines, growth factors, or other hema-
topoietic factors which can reduce negative side
effects that may arise from, or be associated with,
administration of the pharmaceutical composition
alone. Cytokines, lymphokines, growth factors, or

30 ‘other hematopoietic Ffactors particularly useful in
pharmaceutical compositions of the invention in-
clude, but are not limited to, M-CSF, GM-CSF, TNF,
IL.-1, 1L-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-~
g, IL-10, IL-11, IL-12, IL-13, IL-14, IL-15, IL-1l6,

35 IL-17, IL-18, IFN, TNF, G-CSF, Meg-CSF, GM-CSF,



and the ED5, (the dose therapeutically effective in 50% of th{G 7005
popul ation). The dose ratio between toxic and therapeutic é%f ts 1s the
t her apewo 62/6vod9adex, which is expressed as the ratio of eCYTAS0@4s2EDS. .
Compounds that exhibit high therapeutic indices (i.e., a toxic dose that
I's substantially higher than the effective dose) are preferred. The
data obtai ned can be used in fornujq%gng a dosage 10 range f or use in
humans. The dosage of such com pounds preferably lies within a range of

ci r oul at i ng, COREERANERGHONS LRl iCldde dNe denptiddi disd ] e or - no
toxicity. e dosage can \(?qr% w thin this rang€ dependi ng upon the
dosage f or AREAPPOYEFingnd irgd utig o ding -df, AE 13 stAd1%n ArgiYzed. The

exact for mal@l/ie@n  neOWLGagf a%%rﬁdﬂo'i‘ettirzﬁtlii% p%ﬂ@ﬁ&?@ﬂ?e,i s chosen by the
i ndi vidual physician in view of "the patient's condition. Dos- age anpunt
and i nt er vYPSEH} e eadriSedd aln ireirbaiiartey t VEFOvi dtplesma | evel s of

the gctivegeaapQuidnkhabrpiogesid ndctRtid-a NaMi-ai)n, daspred therapeutic
effects. Pﬁgﬁn%ce%%%pgl si% ns of _the inven- tion can be fornul at ed
e-or r ,C%?@R 5 e$; IE%?p GkiWs',B'gr%WTP'f actors, or

to include
ot her henmasMPepoi, eBME-flagt BMP -Wi2i, c BMTar 3r,e iMre eg@MMeal s davp ef fect s

that may arise fro or ssoci,ated W th, . admnistration of the
pharnaceutF?&Fp58§gg§VtP§% %ng E%rCbek%HE§F| %ﬁérﬂﬁﬁr%ﬂ(WWh
factors, otr®phichdérmchemat epdiletiyc nesadirorsiparfidadmar gl Uisefyul i n

ARG el RS Ee ot SRR Angile pbilel e, 1oL
| L-7, |L-8phil- chemptaggic| facter [1,- gytokines inducef neutpm- | |- 16,
phil chemotactic factor 2, cytokine-induced neutro-
phil chemotactic factor 2, endothelial cell growth
factor, endothelin 1, epidermal growth factor,

15 epithelial-derived neutrophil attractant, E£ibroblast
growth factor (FGF) 4, FGF 5, FGF 6, FGF 7, FGF 8,
FGF 8b, FGF 8c, FGF 9, FGF 10, FGF acidic, FGF
basic, glial cell line-derived neutrophic factor
receptor 1, glial cell line-derived neutrophic

20 factor receptor 2, growth related protein, growth
related protein, growth related protein, growth
related protein, heparin binding epidermal growth
factor, hepatocyte growth factor, hepatocyte growth
factor receptor, insulin-like growth factor I,

25 insulin-like growth factor receptor, insulin-like
growth factor II, insulin-like growth factor binding
protein, keratinocyte growth factor, leukemia inhib-
itory factor, leukemia inhibitory factor-receptér,
nerve growth factor nerve growth factor receptor,

30 neurotrophin-3, neurotrophin-4, placenta growth
factor, placenta growth factor 2, platelet-derived
endothelial cell growth factor, platelet derived
growth factbr,-platelet derived growth factor A
chain, platelet derived growth factor AA, platelet

35 derived growth factor AB, platelet derived growth



35 IL-17, 1L-18, IFN, TNF, G CSF, Meg-CSF, GMWCSF, 3 1 AUG% ﬁgﬁ@ aﬁ?
02/ 070494 PCT/ US02/ 06452 - 43 - thronbopoietin, stemcell ;

eryt hr op¥? 84979494 angi opoi etins, includi ng Ang--1, Ang-2, PREGISA206AK v,
and/ or the human angi opoi etin-1ike polypeptide, vascular endotheli al
grom h factor (VEGF), angio 5 genin, bone norphogenic protein-I (BMP-1),
BWP-2, BMP-3, BWP-4, BWP-5, BMWP-6; 8MP-7, BMP-8, BWP-9, BMP-10, BMP-11,
BWP- 12, BWP-13, BMP-14, BMP-15, BMP receptor |IA BM receptor 1B, brain
derived nedeetar dphitmiractwiateidti ater nead rappbiichf fatoer BB)iary 10
neut r ophi ¢ r r%;egp_‘{ | '%p LL’]% - | not acti c
factor 1, l?%%ﬁﬁ%iin uégﬁiﬁ%%§%§?q% | cﬁgﬁnt c%?b ﬁg%%%?gg,

cyt oki ne-i ¢henawth phRctehamaeptae. ere o eeléngseviehi al cel |

growt h  faghQu1eRdietd @ dr, epiderdmly Fondyf astoh, dP1
epithelial -deri ved neutrophil attractant, fibroblast growh factor (FGF)
4, FG 5, Ferter mgeeptaGr wranglgrgyg myowdy frpter FEEh0, FGF

acidi c, FGrgrhasiar o, lt@t cel] Tamer derdwed, negdrophisréaetesr receptor
ér of/vlt IhI ?LI ;ﬁg##ﬁ,g%ﬁiﬁg%ﬁ%ﬂg?ﬂ #Fgr%taﬁfég gﬁ?’g&?‘%g{lefgt ed protein,
growt h reltatretipiditne; mprdtepat i TID) ndinkg- e cessbhs gaowdbh factor,
hepat ocyt e rQut k(l)rf ctor, he@@t ocyte rso.vvt_h fact or Leceptor,
sl i n- | | BEGERREN R b 1508 (LT 38 G bk RO TACOBr YRR ept or
i nsuld n-1i KE, grokimdsrttypd Ipldswsiuidgen ida: grawh faceptobj ndi ng
protei n., - Kerald NQGY e Gty JRchRlverl Qa2 |0 bend by fact or
eukem a inhibitory factor receptor, nerve grow actor nerve growh
factor rec®poseins and biologically or immunologically active
fragments thereof.
The compounds useful according to the in-
15 vention may be conjugated or linked to auxiliary
moieties that promote any property of the compounds
that may be beneficial in methods of therapeutic
use. Such conjugates can enhance delivery of the
compounds to a particular anatomical site or region
20 of interest (e.g., a tumor), enable sustained thera-
peutic concentrations of the compounds in target
cells, alter pharmacokinetic and pharmacodynamic
properties of the compounds, and/or improve the
therapeutic index or safety profile of the com-
25 pounds. Suitable auxiliary moieties include, for
example, amino acids, aligopeptides, or polypep-
tides, e.g., antibodies such as monoclonal antibod-
ies and other engineered antibodies; and natural or
synthetic ligands to receptors in target cells or
30 tissues. Other suitable auxiliaries include fatty
acid or lipid moieties, to promote biodisgtribution
or uptake of the compound by target cells (see,
e.g., Bradley et al., Clin. Cancer Res. {(2001)
7:3229,



30 neur ot rophi n 3, neurotrophin-4, placenta growmh factor, p\z& i

grow h factor pl atel et-derived endothelial cell gro
pl at el et Q%9 \%qd grow h factor, platel et derived growt hm%gﬁ[%&/ X hai n,

pl atel et derived growth factor AA pl atel et 35 derived growth factor AB,
pl atel et derived growth 31 AUG 2003 WD 02/070494 PCT/ USOZ/ 06452 - 44
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therapeuti HiMleXet ety PFOhi +&10At168 €AMtment or chemo-
therapy. In another aspect, Chkl inhibitors and
radiocisotopes or chemotherapeutic agents can be
conjugated to the same antibody molecule. Alterna-
15 tively, Chkl inhibitor-conjugated tumor specific
antibodies can be administered before, during, or
after administration of chemotherapeutic-conjugated
antitumor antibody or radioimmunotherapy.
Compounds of the present invention can
20 enhance the therapeutic benefit of radiation and
chemotherapy treatment, including induction chemo-
therapy, primary (necadjuvant) chemotherapy, and
both adjuvant radiation therapy and adjuvant chemo-
therapy. In addition, radiation and chemotherapy
25 are frequently indicated as adjuvants to surgery in
the treatment of cancer. The goal of radiation and
chemotherapy in the adjuvant setting is to reduce
the risk of recurrence and enhance disease-free
survival when the primary tumor has been controlled.
30 Chemotherapy is utilized as a treatment adjuvant for
colon, lung, and breast cancer, frequently when the
disease is metastatic. Adjuvant radiation therapy
is indicated in several diseases including colon,
lung, and breast cancers as described above. For
35 example, radiation frequently is used both pre- and
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cally effective amount to increase the sensitivity
of the cells to be radiosensitized to electromag-
netic radiation and/or to promote the treatment of
diseases that are treatable with electromagnetic
radiation. Diseases that are treatable with
electromagnetic radiation include neoplastic di-
seages, benign and malignant tumors, and cancerous
cells.

Electromagnetic radiation treatment of
other diseases not listed herein also is con-
templated by the present invention. The terms
"electromagnetic radiation" and "radiation" as used
herein include, but are not limited to, radiation
having the wavelength of 10*° to 100 meters. Pre-
ferred embodiments of the present invention employ
the electromagnetic radiation of: gamma-radiation
(107*° to 10 m), X-ray radiation {10°*? to 107? m),
ultraviolet light (10 nm to 400 nm), visible light
(400 nm to 700 nm), infrared radiation (700 nm to
1.0 mm), and microwave radiation (1 mm to 30 cm).

Many cancer treatment protocols currently

Unoranti body or

employ radiosensitizers activated by electromagnetic

radiation, e.g., X-rays. Examples of X-ray-acti-
vated radiosensitizers include, but are nct limited

to, the following: metronidazole, misonidazole,
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i nvention arerhbetefiene 1gadifedtariey ansalbds faold Aering swegesy in the
treatnment of cancer in conmbina-%5 tion with radi o- and/or chenot herapy.

A conpound“8f FRBSpresent invention also can radiosensitize a cell. The

term"radi osensi- tizhptodiymiandd htretapy i(@dBf igedascarsol ecul e,
preferably a | ow npl.ecular ;wejght Lecul e,. admi n 1Q istered to human or
bt her ani nETPLAYE Fher Baeut o) W SET i b 15T Terthce ¢ he
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. limited to: hematoporphyrin derivatives, PHOTO-

FRIN®, benzoporphyrin derivatives, NPe6g, tin etio-!
porphyrin (SnET2), pheoborbide-a, bacteriochloro-

15 phyll-a, naphthalocyanines, phthalocyanines, zinc
phthalocyanine, and therapeutically effective
analogg and derivatives of the same.

Radiosensitizers can be administered in
conjunction with a therapeutically effective amount
.20 of one or more compounds in addition to the Chkl
inhibitor, such compounds including, but not limited
to, compounds that promote the incorporation of
radiosensitizers to the target cells, compounds that
control the flow of therapeutics, nutrients, and/or

25 oxygen to the target cells, chemotherapeutic agents
that act on the tumor with or without additional
radiation, or other therapeutically effective com-
pounds for treating cancer or other disease. Exam-
ples of additional therapeutic agents that can be

30 used in conjunction with radicsensitizers include,
but are not limited to, 5-fluorocuracil (5-FU},
leucovorin, oxygen, carbogen, red cell transfusions,
perfluorocarbons (e.g., FLUOSOLW®-DA), 2,3-DPG,
ﬁhlzc, calcium channel blockers, pentoxifylline,

35 antiangiogenesis compounds, hydralazine, and L-BSO.
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desnet hy In1§on|dazo e, pinpni dazol e, .etani dazole, _ ninorazole, mtonmycin
C, RSU 1063 miRigpgzed EﬁéthRBntB?&S’tJH?eoFPﬁQnP&e doscgisddoxyur i di ne
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its natural and synthetic derivatives, and the like.
As another example, in the case of mixed tumors,
such as adenocarcinoma of the breast, where the
tumors include gonadotropin-dependent and gonado-

15 tropin-independent cells, the compound can be admin-
istered in conjunction with leuprolide or goserelin
(synthetic peptide analogs of LH-RH). Other anti-
neoplastic protocols include the use of an inhibitor

© compound with another treatment modality, e.g.,

20 surgery or radiation, also referred to herein as
"adjunct anti-neoplastic modalities.® Examples of
chemotherapeutic agents useful for the method of the

present invention are listed in the following table.
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busulfan GM-CsF
Triazines Differertiation Agents
dacarbazine (DTIC) retinoic acid deriva-
Antimetabolites tives
Folic Acid analogs Radicsengitizers
methotrexate metronidazole
trimetrexate misonidazole
Pyrimidine analogs desmethylmisonidazole
5-fluorouracil pimonidazole
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gemcitabine nimorazele
cytosine arabinoside R5U 1069
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Typa I Topoiscmerase
Inhibitors
camptothecin
topotecan

irinotecan

Matural products
Antimitotic drugs
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testosterone propionate
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alents

Antiandrogens
flutamide
gonadotropin-releasing
hormone analogs
leuprolide
Nonsteroidal
antiandrogens
flutamide
Photosensitizers
hematoporphyrin
derivatives

Photofrin®
benzoporphyrin
derivatives

Npeb&

tin etioporphyrin (SnET2)
cheoboride-a
bacteriochlorophyll-a
naphthalocyanines
phthalocyanines

zinc phthalocyanines
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Examples of chemotherapeutic agents that

are particularly useful in conjunction with radio-
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art, reference herein to treatment extends to
prophylaxis, as well as to treatment of established
diseases or symptoms. It is further appreciated
that the amount of a compound of the invention re-
gquired for use in treatment varies with the nature
of the condition being treated, and with the age and
the condition of the patient, and is ultimately
determined by the attendant physician or veterinar-
ian. In general, however, doses employed for adult
human treatment typically are in the range of 0.001
mg/kg to about 100 mg/kg per day. The desired dose
can be conveniently administered in a single dose,

or as multiple doses administered at appropriate

. intervals, for example as two, three, four or more

~ subdoses per day. In practice, the physician

25

30

35

determines the actual dosing regimen most suitable
for an individual patient, and the dosage varies
with the age, weight, and response of the particular
patient. The above dosages are exemplary of the
average case, but there can be individual instances
in which higher or lower dosages are merited, and
such are within the scope of the present invention.
Formulations of the present invention can
be administered in a standard manner for the treat-
ment of the indicated diseases, such as orally,
parenterally, transmucosally (e.g., sublingually or
via buccal administration), topically, transdermal-

1y, rectally, via inhalation (e.g., nasal or deep
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Al kyl sul fonates busulfan Triazi nes sdacarbazine (DTIC) Antinetabolites
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5-f | uor our aciung finloabalebaylc i dbarengensit aBhdaistration in-

cludes, but is not limited to intravenous, intra-
arterial, intraperitoneal, subcutaneous, intramuscu-
lar, intrathecal, and intraarticular. Parenteral

5 administration also can be accomplished using a high
pressure technique, like POWDERJECT™.

For oral administration, including buccal
administration, the composition can be in the form
of tablets or lozenges formulated in conventional

10 manner. For example, tablets and capsules for oral
administration can contain conventional excipients
such as binding agents (tor example, syrup, acacia,
gelatin, sorbitol, tragacanth, mucilage of starch,
or polyvinylpyrrolidone), fillers (for example,

15 lactose, sugar, microcrystalline cellulose, maize-
starch, calcium phosphate, or sorbitol), lubricants
(for example, magnesium stearate, stearic acid,
talc, polyethylene glycol or silica), disintegrants
(for example, potato starch or sodium starch

20 glycolate), or wetting agents (for example, sodium
lauryl sulfate). The tablets can be coated accord-
ing to methods well known in the art.

Alternatively, the compounds of the pres-
ent invention can be incorporated into oral liquid

25 preparations such as agueous or oily suspensions,
solutions, emulsions, syrups, or elixirs,‘for exam-
ple. Moreover, formulations containing these com-
pounds can be presented as a dry product for con-
stitution with water or other suitable vehicle

30 before use. Such liquid preparations can contain
conventional additives, for example suspending
agents, such as sorbitol syrup, methyl cellulose,
glucose/sugar syrup, gelatin, hydroxyethylcellulose,
hydroxypropylmethylcellulose, carboxymethylcellu-

35 lose, aluminum stearate gel, and hydrogenated edible
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can include edible oilsg), such as almond oil, frac-
tionated coconut oil, oily esters, propylene glycol,
5 and ethyl alcohol; and preservatives, such as methyl
or propyl p-hydroxybenzoate and sorbic acid,.

Such preparations also can be formulated
as suppositories, e.g., containing conventional
suppository bases, such as cocoa butter or other

10 glycerides. Compositions for inhalation typically
can be provided.in the form of a solution, suspen-
sion, or emulsion that can be administered as a dry
powder or in the form of an aerosol using a conven-
tional propellant, such as dichlorodifluoromethane

15 = or trichlerofluoromethane. Typical topical and
transdermal formulations comprise conventional
agueocus or nonagquecus vehicles, such as eye drops,
creams, ointments, lotions, and pastes, or are in
the form of a medicated plaster, patch, or membrane.

20 Additionally, compositions of the present
invention can be formulated for parenteral adminis-
tration by injection or continuous infusion. Form-
ulations for injection can be in the form of suspen-
sions, solutions, or emulsions in oily or agqueocus

25 vehicles, and can contain formulation agents, such
as suspending, stabilizing, and/or dispersing
agents. Alternatively, the active ingredient can be
in powder form for constitution with a suitable
vehicle (e.g., sterile, pyrogen-free water) before

30 use.

A composition in accordance with the pres-
ent invention alsc can be formulated as a depot
preparation. Such long acting formulations can be
administered by implantation (for example, subcutan-

35 eously or intramuscularly) or by intramuscular in-
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jection. Accordingly, the compounds of the inven-

tion can be formulated with suitable polymeric or
hydrophobic materials (e.g., an emulsion in an
acceptable o0il), ion exchange resins, or as spar-

5 ingly soluble derivatives (e.g., a sparingly soluble
salt).

For veterinary use, a compound of formula

(), (II}, or (III), or a nontoxic salt therecf, is
administered as a suitably acceptable formulation in

10 accordance with normal veterinary practice. The
veterinarian can readily determine the dosing regi-
men and route of administration that is most ap-
propriate for a particular animal.

Thus, the invention provides a pharmaceu-

15 tical composition comprising a compound of the
formula (I), (II), or (III), together with a pharm-
aceutically acceptable diluent or carrier therefor.
Also provided is a process of preparing a pharmaceu-
tical composition comprising a compound of formula

20 (£), (II), or (III) comprising mixing a compound of
formula (I), (II), or (III), together with a pharma-
ceutically acceptable diluent or carrier therefor.

Specific, nonlimiting examples of com-
pounds of structural formula (I), (II}), and (III)

25 are provided below, the synthesis of which were
performed in accordance with the procedures set
forth below.

For ease of understanding, a compound
having a particular structure is identified by the

30 corresponding compound number provided in the
following tables summarizing some of the compounds
useful in the method. For example, the structure
identified as Compound 1 is a compound of structural
formula (IV), wherein R*’ is hydrogen and R?*® is

35 -C{O)NH(CH,), (2-N-methylpyrrolidyl).
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5 ulae (I), (IT), and (III), including those of form-
ulae (IV), (V), (VI), and (VII), can be prepared
according to the following synthetic scheme. In the
gscheme described below, it is understood in the art
that protecting groups can be employed where neces-
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20 forth below.

Unless otherwise noted, all starting
materials were obtained from commercial suppliers
and used without further purification. All reac-
tions and chromatography fractions were analyzed by

25 thin-layer chromatography on 250-mm gilica gel
plates, visualized with UV (ultravioclet) light and I,



162-N (H) -N N 163-N (H - «ct 164-N (H -.CN NNH2 WD 021070494 78 3 1
AUG 2005 _PCT/ USO2/ 06452 Compound R32Arl Ar 2 No. 155-N (H) .-_N A%{Q@S
preferred‘%gﬂﬂgwﬁ%% i nclude Conmpound Nos. 2, 4, 6, 12, 72PC%§F0 438,
88, 89, and 90. Generally, conpounds of structural form ulae (1), (IT),
and (I11), including those of form ulae (1V), (V), (M), and (VM 1), can
be prepared according to the followngssynthetic schene. In the schene
described below, it is understood in the art that protecting groups can
be enpl oyed WHerddnwacezxtdin sar§lagsh aprlordanderovd hogeaphyl wgsi nci pl es of
syn- thetic 1:SEL Y, Th?ﬁ r-od | OLLPE; Al - egdahn the final
st eps of the%;?rﬁlh%gi%utun er é)b%lsc?%éé]a%% C, olréély%%ggé%% y?(l}dg: condi tions
which are r &gy afpeedint e erhosterediatc ¢ vare gperiise®yb¥npl oyi ng

appropriate ranidl Al G @S- R0 &St 1Ay e e A sheEbgal functionalities,
synthesis of com pounds of_ structural formulae (1), (11), and (I11) not
speci fidcal |y set forth Aereteaftind ke, the compounds of

general structural formulae (I) and (II) can be
prepared by .the following general synthetic schemes.

General Scheme 1

O,N.
o ' o NH_
HoN-Ar & )J\ - \n/ Ar
0 CL  OgN Q

H,N-HetAr

-NH, NH
HetAr/ Y \Ar

o]

In general, an aryl amine represented by

10 the formula Ar-NH, is reacted with about 0.75-1.25
molar equivalent of 4-nitrophenyl chloroformate.
The reaction preferably is performed under an inert
atmosphere, for example, nitrogen (N,), and typically
igs maintained at low temperature {(about 0°C). The

15 resulting product is treated with about 0.75-1.25
molar equivalent of a hetercaryl amine represented
by the formula HetAr-NH,, preferably under an inert
atmosphere at room temperature (about 25°C), to
afford a crude aryl pyrazine-disubstituted urea

20 compound.



plished by nmethods anal ogous to the schemes set 20 forth bel oy} g @lﬁﬁﬁ
ot herw se | starting materials were obtained frorg fﬁﬁ@ﬁ I
suppllers‘w &ﬁﬂﬁgg% wi t hout further purification. Al reac- |onsh%§g
chromat ography fractions were anal yzed by 25 thin-layer chronmatography
on-250-mm silica gel plates, visualized with UV (ultraviolet) Iight and
12 WD 02/ 070494 PCT/USO | i64M - 79~ B9 iodi ne) stain. Flash colum
chromat ography was carried out using. Biotage 40Msilica gel (230-400
mesh). Product™ and |nt%rm%ﬁ?aP@§t&ES%aﬁuF?gP§HIB§1°PI%?ﬁ GHanatography
or rever s?e thsepl drlFéuﬁ.l omcgmp??haat edbbehﬁwrahefomamaﬁndf )O}‘andgener al
structural fo ae (1, can_be re t he QW

gener al synthgfr%'??%é%@gfu%éne%gr §§ﬁ@ﬁ%g E§ E@?i?w%ﬁﬁ4§§ aEIetAr Ar
n 0 In generathems Zaryl am ne represented by 10 the fornula Ar-NH, is
reacted-wi th about 0.75-1.25 nolar equivalent of 4-nitrophenyl

chl oroformate. The reactlon preferably |s perforned under an inert

at nosphere, fotew i - aneaHg J s mai ntai ned at

| ow t enper at ure (about 00). The 15 resultlng product is treated with
about 0.75-1.25

To a cooled (about 0°C), stirred solution

of 4-amino-3-methoxybenzoic acid (5.0 g; 30 mmol) in

10 dry methanol (150 mL) was added tfimethylsilyl
diazomethane (60 mL of 2.0 M solution in hexanes,
120 mmol) slowly over 1 hour. After stirring for 4
hours, the reaction was concentrated at reduced
pressure, dissolved in ethyl acetate (200 mL),

15 washed with 10% agueous sodium carbonate and brine,
then dried (MgS0,), filtered, and concentrated in

General Scheme 2

-
o 0 ococ1 o~
H,N
HoN 2 02N NH
TMSCHN, Y
- ‘ step (2)
. ;tep (1) CO,CH; CO4CH;
2
NH
EN]/ 21 step (3)
o~ /
P | NH T]/NH
\}y 0 step !4)[: :]/
CO2H CO5CH;

R-Nﬁzlstep (5)
~

[:NTNH TO'(NH

CONHR



nol ar equi val ent of a heteroaryl am ne represented by the fornghﬁ
Het Ar - NH2, Breferably under an inert atnosphere at roon1te%ﬁggg r 4405
(about 25(3’, 087043 t ord a crude aryl pyrazine-di substitut ed 219¢#s2
conpound. 31 AUG 2005 WO 02/070494 PCT/ US02/ 06452 - 80 A nore
particular illustration for the preparation conpounds of standard
formulae (1) and (11) can include, foBlexanple, the foll ow ng General

Schene 2. 5 Step (1): TMS_Di azonethane Esterification To a cool ed (about
00), stirred wutug iton pogvidertihon-Sabrédxgdbeerzope avidffSvBige 30 mmol)

in 10 dry meifgnpld fd)gwas added trinethylsilyl diazonethane (60 nL
of 2.0 Msolution i%‘ﬂggghes) 120 mmol ) slowy over 1 hour. After

stirring for 4 hours, the reaction was concentrated at reduced

pressure, di ggapyed)in qsiwitﬁ@énlg (@Dbathd e e 1Brd@siege W th 10% aqueous
sodi um carbonate and brine, then drie , tiTtered, and
concent¥ated in General Scheme 2 OCOC1 H2N H2N CORH TMBCHN2 step (1) O2N
step (2) CO2CH3 02N To a stirred, cooled (about 0°C) solution

of methyl-3-amino-4-methoxy benzoate (5.0 g; 27.6.

mrol) in dry dichloromethane (175 ml) was added
pyridine‘(2.34 mL; 29 mmol) followed by 4-nitro-

.10 phenyl chloroformate (5.8 g; 29 mmol}) under a nitro-
gen (N,) atmosphere. After stirring for 8 hours, the
reaction was washed with 2N agueous hydrochloric
acid (2 X 200 mL), saturated aqueous sodium bicar-
bonate (2 X 200 mL), and brine (200 miL), then dried

15 (Mg50,), and filtered. The filtered solution was
diluted with ethyl acetate and hexanes {(about 800
mL) until a precipitate formed. The solid was
collected on a Buchner funnel with suction, and air
dried to provide the desired carbamate as a white
20 - solid (70% yield).

Step (3): Carbamate Coupling Procedure’

To a stirred solution of 4—meth6xy—3-(4-

25 nitro-phenoxycarbonylamino) -benzoic acid methyl
ester (30 g; 8.7 mmol) in dry N-methyl pyrrolidine
(50 mL) was added the amino pyrazine (0.84 g; 8.8
mmol) under a N, atmosphere at room temperature. The
reaction mixture was heated to 80°C for 6 hours,

30 then allowed to cool to room temperature. Dilution
with ethyl acetate (200 mbL) and water (200 mL) pro-
vided the desired urea as a white solid (54% yield).



step (4) CO2H R-NH2 step (5) 01-1 "N1-'NH2 C N step (3) 0> ﬁfﬂgﬂﬁ
2005 WO O PCT/ US02/ 05452 - 81 vacuo to provide t g
ester as éﬁ%ﬂggﬁhﬁf solid (94%yield). Step (2): p- N|tr

Car bamat e Procedure 5 To a stirred, cooled (about 0C) solution

met hyl - 3- - am no- 4- net hoxy benzoate (5.0 g; 27.6 wmml) in dry

di chl oronet hane (175 nL) was added pyB2di-ne (2.34 ni; 29 mmol) foll owed
by 4-nitro .10 phenyl chlorofornate (5 8 g; 29 nnDI) under a nitro- gen
(N2) atnnsph-'-e° . ¢ Q0 drid g Sedyg€ washed

wi th 2N aqueous hydrochlorlc -aC|d (2 X 200 m), saturated aqueous
sodi um bi car- bonate (2 X 200 ni), .and_brine (200 nlL), then drled 15
(MyS®4), and filtered. ?ﬁeafﬁFﬂéFéé §BlLutien R&s ~BYEICHoRY it 'R et hy!

acetate and ?‘ﬁ@@ﬁn(@ Ut u889dollbedBblit acREefeR t%sft@&ffﬁ(d oThe solid
was coIIecte

Buchper funpel t uction, an dried to
provi de>t he d%5|?e§ o\ gnﬁ?emﬁgﬁﬁn§%ipé 955389§d VIBSH® step (3):
Car bamat e Coupi thpurkr pgedokedeTdsambt bEr ad2Nokullined cof; 4-Omedradyy- 3- (4-
at room temperature. The reaction was heated to

67°C for 15 hours, then allowed to cool to room
temperature. The reaction then was diluted with

10 water (1060 mL), and washed with ethyl acetate (2 X
100 mL). The pH of the aqueous layer was adjusted
to pH 5.2 with 2N agueous hydrochloric acid, and the
resulting precipitate was collected on a Buchner
funnel with suction and air-dried to provide the

15 desired acid as a white solid.

Step (5): HBTU Coupling Procedure

To a stirréd solution of the acid (30 mg;
20 0.11 mmol) in dry N-methyl pyrrolidinone (2 mL)} was
added O-benzotrazol-1-yl-N,N, N',N'-tetramethyl-
uronium hexafluorcophosphate (HBTU; 45 mg; 0.12
mmol) , 4-{2-aminiocethyl) -morpholine (15.7 L; 0.12
mmol) and diisopropyl ethyl amine (34 L, 0.2 mmol)
25 at room temperature under a nitrogen atmosphere.
The resulting scolution was stirred 5 hours, then
diluted with ethyl acetate (30 mL) and 10% agueous
sodium carbonate (30 mL). After stirring vigorously
at room temperature for 15 minutes, the precipitate
30 was collected on a Buchner funnel with suction and
air-dried to provide the desired amide as a white
solid (59% yield).
The following compounds were prepared
using the general procedure described accompanying



25 nitro-phenoxycar bonyl am no) - benzoi c acid nethyl ester (30 g3i18y§ Mol )
indry N rolidine (50 nL) was added the am no py J 4
g; 8.8 mr':ﬁ(?xlﬁ%@ge% a N, atnosphere at room tenperature. Théeyrlggzé |%Z§

m xture was heated to 80C for 6 hours, 30 then allowed to cool to room
tenperature. Dilution wth ethyl acetate (200 nL) and water (200 nl)
pro- vided the desired urea as a white &blid (54%yield). 31 AUG 2005 ‘WO
02/ 070494 PCT/ US02/ 06452 - 82 Step (4): Lithium Hydroxide Hydrolysis
Procedure To GeBerpledciEmat Ronbet FlipstHénring $he R group below
pyrazin--2-yl edi-etgda) Rb%@'éﬂbcs%% TRl hesalieischba® 2:9; 3.3 mmol) in
nmet hanol (35 nlL) was added aqueous |ithium hydroxide (5 nL of a 2N
solution; 10 mvl) at roomtenperature. The reaction was heated to 67C
for 15 hours,tihen _art 0O TOO—tO JOoOnm tenperature.  The reagti on

then was di | U ey th 1Q ater (100 ni Chgmt% sheed.yi th ethyl adetate (2

X 100 nmb). Hheagteous—|-ay-e . i th 2N
aqueous hydrochl o#4 c aqfi d, and(ifhja restl Wﬁquﬁpéﬁ i PaP¥S@ag colll ect ed
jon jand Ai i
~HBTU

on a Buchner | funnel wijth suct i+ B S0t ol Qs(tge 13 desired
acid as a whifte solid. SgeToNzS : Couip)l igNgh F{rt(_)cgdtjr g.1® @ stijrred
solution of tfhe acid (30 ng; 20 0.11 [mei,) 7i.s3 deyg, N=ret hyds pyer dl i di none
(,2 m) was Jdded O bepzotrazol - 1-yl - N} K; _3]) , Nt Befs.af8! hy3d-67ur orli um
hexaf | uor ophosphat e (HBTU, 45 ny; 0.12 35?&: gH; 3.25 (&) 2H),

4- - (2-am ni oet hyl ) - nor phol i ne (15.7 L; é (e BTDL5s anGe§li d S0PT OpY
amne (34 L, 0.2 mmol) |25 at room t enpgaat.er évender a nitrogen

at nosphere.

et hyl

11 'H NMR (400 MHz, Dg; DMSO) d

10.214 (br s, 1H), 8.91 (s,
, 14), 8.66 (d, 1H), 8.27 (dd,
i N 1H), 8.18 (4, 1H), 7.51 (dd,
| 1H), 7.03 {4, 1H), 3.91 (s,
34), 3.53 {(br s, 1H), 3.33
{d, 2H), 3.21 {br &, 1H),
3.02 (br s, 1H}, 2.78 (d,
2H), 2.48 (s, 3H), 2.31 (br
s, 1H), 2.13 {(br s, 1H),
1.99-1.82 {m, 2H).
LRMS {esi, positive) m/e
399.2 (M+1l}.

25 'H NMR (400 MHz, D, DMSO) d
2 10.20 (br s, 1H), 8.87 (=,

1H), 8.31-6.26 (M,2H), 8.21
~"q (br s, 1H), 7.52-7.44 (m,
2H), 3.95 (s, 3”), 3.72 (t,
2H), 3.56 (t, 3H).

28 I NMR {400 MHz, D, DMSO) &
é 10.22 (br s, 1H}), 8.90 (br s,
iH), 8.64 (&, 1H), 8.31-8.28
\/\Nﬁ {m, 2H), 8.19 (d, 1H), 7.51-
K/O 7.47 (m,2H), 3.97 (br s, 2H),
3.93 (s, 3H), 3.69-3.52 (m,
6H), 3.30 (t, 2H), 3.11 ({t,
2H) .
LRMS (esi, positive) m/e
401.1(M+1).




The resulting solution was stirred 5 hours,
acetate (30 nL)
vi gor ous| yWO42

coll ected on

desired amde as a white

prepared usi
31 AUG 2005

t hen
sodlunlcarbonate (30 m).

Af t et

and 10% aqueous
0748 t enperature for 15 minutes,
a Buchner funnel
solid (59%yield).
ng the general

PCT/ US02/ 06452 - 83 5 GCeneral

the R group
No. R gr oupcha

eQ Oun
\r acksr | zaf k o

NG DD

The R group sn
%AIH NVR
LP(\

1H), 8.90 (s,
1H), 7.53 (dq
3.29 (t, 2H),
NVR (400 Mz,
8.27 (dd, 1H)

NS

, 1H, 3
3.10 (t,
D6 DNVBO)

, 8.18 (d

T\v

3. b6. br
2H) .
dlo;;N

.51 (dd

q M Generar_schene 2. Co
(@Qr%lzen@@tﬂ\@c}) d "10.15
: L, B R —H)
2H) 3y %
eS| ﬁﬁ%lgpﬁéf ;ﬁg §
5.1 (Ea,, ixﬁ) T8
1) , 7 74303a¢ d,181H)3 . 93. 9514 (
3H), 2.91 (c, 2H), 2.19 (s,
3H), 2.05-1.98 (m, 2H), 1.93-
1.80 {m, 2H), 1.60 {c, 1H),
1.43 {c, 1H).
LRMS (esi, positive) m/e
395.0 (M+1).

b

35 4 NMR (400 MHz, D, DMS0O) d
10.21 (br s, 1H), 8.88 (br s,
1H), 8.48 {br s, 1H), B.32
(¢, 1H}, B.26 (s, 1H), 8.23
(d, 1H), 7.50 (br s, 1H),
7.46 (dd, 1H), 3.%% (s, 3H),
3.36 {(c, 2H}, 3.10 (t, 2H},
2.83 (s, 3H).

LRMS (esi, positive) m/e
409.0 (M+1).

44 H NMR (400 MHz, D, DMSO) 4
11.47 {(br s, 1H), 8.48 (br s,
1H), 8.41 (s, 1H), 8.35 (4,
1H), 8.25-8.23 (M, 2H), 7.06-
7.02 (m, 2H), 3.98 (s, 3H),
3.38 (br s, 2H), 3.04 (br s,
3H), 1.21 (br =, 3H}.

LRMS (esi, positive) m/e

330.0 (M+1}.

10

15

20

25

General Scheme 3
~ CH3 /CH3
ArNHz

=

CHs

diluted with ah

8 2405
the preci pi RaVES03064Rs
with suction and air-dried to provide the
The foll ow ng conmpounds were
procedure descri bed acconpanyi ng WO 02/ 070494
Schenme 2, but substituting

ound

(br s,
8.18 (d,

6H) ,
111H

1R),



3H), 3.53 (br s, 1H), 3.33 (d, 2H), 3.21 (br s, 1H), 302(br 12Ha
2.78 (d, 2H) , 2.48 (s, 3H) , 2.31 (br s, 1H) , 2.13 (br s, H}jUG §
1.99-1.82 V020494 |RVS (esi, positive) me 399.2 (M1). OB BivIR645200
Mz, D6 DVSO) d 10.20 (br s, 1H), 8.87 (s, 1H), 8.31-6.26 (M 2H), 8.21.
C(br s, 1H), 7.52-7.44 (m 2H), 3.95 (s, 3H), 3.72 (t, 2H), 3.56 (t,
3H). 281H NWR (400 MHz, D6 DMBO) d 10.2% (br s, 1H), 8.90 (br s, /\1H),
8.64 (t, 1H), 8.31-8.28 N(m 2H) , 8.19 (d, 1H) , 7.51- 7.47 (m2H), 3.97

(br s, 2H), I SSctanadd)PrdedduBedb?2 (m 6H), 3.30 (t, 2H), 3.11 (t, 2H).
LRVS (esi, positive) mle 401.1(M+l). WO 02/070494 3 i AUG 2005

PCT/ US02/ 06452 - 84 5 Conpound No. R groupCharacterization 1'H NVR (400
MHz, DG DMSO d 10.20 (br =,stiibhred. 881lpbios, of 2-methoxy-5-meth-

5 yl-phenylisocyanate (43 mL; 0.3 mwmol) in dry di-
chloroethane (0.4 mh) was added 2-aminogquinoxaline
{(43.5 mg; 0.3 mmol) in a reaction vial under a
nitrogen atmosphere. The vial was capped and heated
to 80°C overnight (14 hours). The reaction mixture
10 then was filtered, and the residue washed with di-
chloromethane to provide the desired urea as a white
solid (%1% yield).
The following compounds were prepared
using the procedure described accompanying General
15 Scheme 3, but substituting the Ar group in. the table
below for the Ar group in General Scheme 3:

Compound
No. Ar group Characterization
20 20 ‘H NMR (400 MHz, D, DMSO) 4
N 11.65 {(br s, 1H}, 10.58 (br
= s, 1H), 10.58 (br s, 1H),
8.80 (s, 1H}, 8.15 (4, 1H),
= 7.98 {(d 1H), 7.84-7.80 {m,
N 2H), 7.65(c, 1H), 6.98 {4,
1H), 6.98 {(d, 1H), 6.84 (dd,
1H), 3.99 {s, 3H}, 2.25(s,
3H) .
LRMS (esi, positive) m/e
309.1 (M+1).
98 H NMR (400 MHz, D, DMSO) &
N 9.61 (s, 1H), 8.06 (4, 1H),
r\ 7.35 (4, 1H), 6.88 (ad, 1H),
' 8.87 {d, 1H), 5.42 (4, 1H),
NalH 3.89 (s, 3H), 2.33 (s, 3H).
LRMS (esi, positive) m/e
259.0 (M+1).
97 H NMR (400 MHz, D PMSO) d
N 11.29 (=, 1H), 10.64 (s, 1H),
NT TR 9.05 (d, 1H), 8.70 (4, 1H},
| 8.05 (d, 1H), 6.92 (d, 1H),
N 6.81 (¢, 1H), 3.85 (s, 3H),
2.24 (s, 3H).
LRMS (esi, pOSlthE) m/e
259.0 (M+1).




1H), 8.40 (t, 1H), 8.32 (t, 1H), 8.23 (dd, 2H), 7.47 (d, 5(dd
1H), 3.94 ﬁ,w 291(c 2H), 2.19 (s, 3H), 205198(@%/

1.80 (m oy éﬁ‘ 1.43 (c, 1H). LRVB (esi p05|t| aods
(M+1). 35'H NVR (400 M—Iz D6 DVSO) d 10.21 (br s, 1H), 8.88 (br s, [\/-
S~'1H), 8.48 (br s, IN, 8.32 \ (t, 1H), 8.26 (s, 1H), 8.23 Q(d, 1H),
7.50 (br s, 1H), 7.46 (dd, 1H), 3.95-(8 3H), 3.36 (c, 2H), 3.10 (t, 2H),
2.83 (s, 3H). LRVS (esi, positive) nife 409.0 (M+1) . 441H NVR (400 M—Iz
D6 DVb0) d 1l.4hebbia §. 1H), 8.48 (br ﬁ 1H), 8.41 (a 1H), 8.35 {d ;
3-H), 8.25-8}23 dVl 2ﬂ) droy 7,02 ( Gyact3r39afison 3H), 3. 38 (gr S,
2H), 3.04 (b—s—3H % l‘(Ul b, 3t ' | .D 30.0

3

L"HI ; NMI:ER ((Eoso' ’MHQ,C SDI [E ;@) |g €
[ 3

(Mr1). General sheme Q. 11.12 (br s, 1H), 8.61 (br s,
1H), 8.28 (s, 1H}, 8 24 (s,
18}, 8.14 (d, 1H), 8.04-8.01
(m, 2H), 7.55-7.50 (m, 3H),
6.86 (dd, 1H), 6.76 (d, 1H),
3.52 (s, 3H), 2.35 (s, 3H).

LRMS {esi, positive] m/e
335.2 (M+1).

12 ¥ NMR (300 Mhz, d,-DMSO) &:

10.10 (s, 1H), 10.00 (br s,
N 1H), 8.90 (s, 1H), 8.32 (s,
‘ 1H), 8.23 (s, 1H), 8.04 (s,
- 1H), 7.93 (4, 1H), 6.81 (4,

N

i¥}, 3.87 (s, 3H), 2.28 (s,
3H} . .
o NMR (75 Mhz, d,-DMSO) §:
151.5, 14%.3, 146.0, 140.9,
137.2, 135.2, 129.2, 127.7,
122.7, 119.5, 110.8B, 55.9,
20.5

5 . EXAMPLES

Example 1
Preparation of Compound 115

¥
10
O/\\F
NH
N NH\H/
x l 0
N
15
1-[2-(1,1-diflucromethoxy)
-phenyl] -3-pyrazin-2-yl-urea

20 ' 2- (Difluoromethoxy) phenylisocyanate (1.0

g, 5.4 mmol) and aminopyrazine (0.51lg, 5.4 mmol)

were reacted for 6 hours in refluxing dimethoxy-

ethane (20 mL). The reaction mixture was cooled to

room temperature to precipitate the product, which
25 was collected by filtration, washed with ethyl



ArNH2 15 20 CH3 O, CH3 CH3 25 31 AUG 2005 WO 02/070494 PCT/U%QZM@6&@? --
85 |Isocyanate Procedure To a stirred solution of 2-nethoxy-5-neth-

yl - phenyl i¥88¥8W4% (43 ni; 0.3 nmmol) in dry di chloroetha éfT('é)SOA"O?f@ was
added 2-am noqui noxaline (43.5 ng; 0.3 mml) in a reaction vial under a

nitrogen atnosphere. The vial was capped and heated to 80C overnight (14
hours). The reaction mxture 10 then wasy filtered, and the residue washed
wi th di- chloronethane to provide the desired urea as a white solid (91%
yield). The fatkoateg andpdwnes we:r erajprepdred musi 89 he PHoONMHUr e

descri bed acc but stiputi.n the Ar
group in-the ?g@? Eioéﬁpghﬁ%he Ar ?o%% ?% é%heraF ih 56
Compound No. ALEYy oBp8&hafact ér Hzat BoB 5981 RI4NVR, (380 , NH25317ENBCb d 11. 65

(br s, 1H) , %@ (br s, 1H) , 10.58 (br s, 1H) , a8.80 (s, IH), 8.15

(d, 1H) 7.98 Y, 7.84--7.80 (m
5
Example 2
Preparation of Compound 165
~
10 m::ms
N
Y
.
N
1- (2-methylsulfanylphenyl) -3-pyrazin-2-yl urea
15

2- {Methylthiophenyl) -isocyanate (1.0 g,

6.1 mmol) and aminopyrazine (0.58 g, 6.1 mmol) were
reacted for 16 hours in refluxing dimethoxyethane
(40 mL). The product precipitated from the cooled

20 reaction mixture and was collected by filtretion,
washed with dimethoxyethane, and dried in vacuo (715
mg, 45%). H NMR (300 MHz, d, -DMSO) &: 10.35(br s,
14), 10.29 (s, 1H), 8.84 (s, 1H), 8.33 (s, 1H), 8.27
{g, 1H), 8.09 (4, 1H), 7.45 (4, 1H), 7.29, (t, 1H),

25 7.10 (&, 1H), 2.43 (s, 3H). *C NMR (75 Mhz, d,-
DMSO)} &: 151.8, 149.2, 140.5, 137.5, 137.3, 135.2,
130.1, 127.1, 126.%9, 123.7, 121.4, 16.5.



N2H), 7 .65 (c, 1H) , 6.98 (d, 1H), 6.98 (d, IN), 6.84 (dd, lH) 3.99 (s,

3H) 2. 25(s 3H) LRMS (esi, positive) nmle 309.1 (Mt1l) . 98 (400
61 (s, 1H),8.06 (d, | 7.35 (d, 1
8 87 (d, DNE?"”"%"”% 2 Ed 1@1). , 3.8(9 (s,N%H) 2. 3% (s, H) (i,

positive) me 259.0 (Mrl). 971H NVR (400 MHz, D, DMSO) d Nll 29 (s IN)
10.64 (s, 1H), N 9.05 (d, 1H) , 8.70 (d, 1H , ~ C8.05 (d, 1H), 6.92 (d,
IH), / N6.81 (c, 1H), 3.85 (s, 3H), 2.28 (s, 3H) . LRVS (esi, positive)
me 259.0 (M+l). WD 02/070494 - 66 31 AUG 2005 PCT/USOZ/06452 Compound
Ar groupCharacterization No. 911H EyRm4E0 3\Hz, D6 CDC13) d \11.12 (br s,
1H), 8.61 (br s, 1H), 8.2%dParbithord o4 dotpound 159

N NH
L

N+
o~ o

10
1- (2-methoxy-5-nitrophenyl) -3-pyrazin-2-yl-urea '

A mixture of 2-methoxy-5-nitrophenyl iso-

cyanate (5.0 g, 25 mmol) and aminopyrazine (2.5 g,

15 26 mmol) in tetrahydrofuran (THF, 250 mL) was
stirred at reflux for 24 hours. The product was
precipitated from the cooled reaction mixture and
was collected by filtration, washed with ethyl
acetate, and dried in vacuo (4.3 g, 57%). 'H NMR

20 (300 MHz, d,-DMSO) (mixture of rotamers) &: 10.38
(br, s, 1H), 10.27 (s, 1H), 9.39, 8.88 {2 singlets,
1H), 9.10(d, 1H}, 8.33 (s, 1H), 8.26 (4, 1H), 7.98-
8.25 {(m, 1H), 7.97-7.84 (m, 1H), 4.05, 4.03 (2
singlets, 77:28 ratio, 3H).

25



NIH), 8.14 (d, 1H), 8.04-8.01 (n, 2H) , 7.55-7 .50 (m 3H) , 6.86 (dd,
1H), 6.76 (d, 1H), 3 .52 (s, 3H) , 2.35 (s, 3H . NLRVB (esi, pasif 16
me 335.2 i H NVR (300 Mhz, d6-DMSO) 6: 10.10 (s, | (br
s, N~ 1%0‘&§%@@“¥é? 8.32 (s, !1H), 8.23 (s, 1H), 8.04 '”U§$¢§g2
(d, 1H), 6.81 (d, Nﬂﬁ '3.87 (s, 3H), 2.28 (s, 3H). 13C NMR (75 Mhz,
d6-DVBO) 6: 151.5, 149 3, 146.0 140.9, 137.2, 135.2, 129.2, 127.7,
122.7, 119.5, 110.8, 55.9, 20.5 5 10 -1B9EXAMPLES Exanple 1 Preparation

of Conmpound 115 1- [2- (1, 1-difluoronethoxy)

- phenyl ) - 3-pyrazi n-2-yl -urea 20 2- (Exﬂmﬂbingethoxy)phenyl|socyanate (1.0
g, 5.4 mmol) and am nopyr apir@ab&i3keh oF. @?@i%}d\@fe reacted for

hours in refluxing di met hoxy- ethane ) € reaction mxture mas

cooled to roomtenperature to precipitate the product, which 25 was
collected by filtration, washed with ethyl

5 : o’
N NH _NH o
U
2 0 AN
N
NH,
10

1- (5-amino-2-methoxyphenyl) -3-pyrazin-2-yl-urea

A solution of (2-methoxy-5-nitrophenyl)-3-
pyrazin-2-yl-urea (Compound 159, Example 3) (16.9 g,

15 55 mmol) in dimethylformamide (DMF, 320 mL) was
shaken under H, in the presence of palladium on
carbon (P4d/C) catalyst (1.6 g, 10% Pd) at 80°C for
12 h. A second portion of catalyst was added (1.6
g} and shaking was continued for an additional 8 h

20 at the same temperature. The solution was filtered
through a pad of celite using an additional 200 mL
of DMF. The filtrate was concentrated in vacuo and
the residue was triturated with methanol (100 mL).
The solid was collected, stirred in boiling meth-

25 anol, and solids present (1.8 g) were filtered off
and discarded. The filtrate was cooled at 4°C
overnight. Solids (1.4 g) were removed by filtra-
tion and the filtrate was concentrated in vacuo to a
tan solid (2.6 g). The crude solid product was

30 triturated with THF (200 mL), collected by filtra-
tion, and dried in vacuo to afford the product as a
tan solid (1.85 g, 13%). *H NMR (300 Mhz, d, DMSO)
d: 10.10 (s, 1H), 9.94 (br s, 1H), 8.89 (s, 1H),
8.32 (s, 1H), 8.22 (s, 1H), 7.58 (s, 1H), 7.75 {(d,

35 1H), 6.21 (d, 1 ¥), 4.70 (s, 2H}, 3.76 (s, 3H). BC



31 AUG 2005 WO 02/070494 PCT/ US02/ 06452 - 87 acetate, and d@1 ;m%
vacuo (76 "H NNR (300 Mhz, d6-DVMSO) 5: 10.49 (

10. 26 (s, %%2’05@4%3 H: 8.35-8.24 (m 3H), 7.53-7. og‘;c ’H?
Exanpl e 2 Preparatlon of Cbnpound 165 10

1- (2- met hyl sul f anyl phenyl ) - 3- pyrazi n-2-yl urea 15

2- (Met hyl t hi ophenyl )-isocyanate (1.0g,?0 6.1 nmmol ) and am nopyr azi ne
(0.58 g, 6.1 mol) were reacted for 16 hours in refluxin

di met hoxyet hai#éR (Z@ Koz, FrPMFdfet p?%%r%ttb%%d4fr%ﬁ?tge cool ed 20
reaction mxtyge, andiyasgcoisechedihy. bil tpat rong1owashad wmizth

di net hoxyet hane and_dried in vacua (715 ny, 45@@ . 1IH NWR (300 MHz, d6
_DVBO 5: 10.8%6(®r 3¢-8yN), 10.29 (s, 1H), 8.84 (s, 1H), 8.33 (s, IN),
8.27 (s, 1H), 8.09 (d, 1H), 7.45 (d, IN) 7.29, (t, 1H) . 25 7.10 (t,

1H) , 2.43 (s, 3H)."CNIVR(75I\/hﬁ D|v§0)5 151. 8, 149.2, 140.5,
137.5, 1.37.3, 135.2, 130.1, 127..12%38B 8 2123 7 121.4, 16.5. WO

02/ 070494 - 88 Exanple 3 Pke tiogn odff 489 5 (c)-,-.N+ZO 10
PCTI USO2A69 5im

e
10 CN ]/NH \g/NH @
NH

OH
0O
15
N- {4-wmethoxy-3~ {3-pyrazin-2-yl-ureido)
phenyll - succinamic acid
20
A solution of 1-{(5-amino-2-methoxyphenyl) -

3-pyrazin-2-yl-urea (Compound 14, Example 4) (260

mg, 1 mmol) and succinic anhydride (131 mg, 1.3

mmol) in dry pyridine (10 mlL) was stirred 16 h at
25 room temperature. The resulting solid was collected

by filtration and triturated with chloroform, and
dried in vacuo to afford the off-white product (175
mg, 50%). H NMR (300 Mhz, d,-DMSO) &: 10.15 (s,
1H), 1¢.05 (s, 1H), 9.87 (s, 1H), 8.90 (=, 1H), 8.33

30 (s, 2H), 8.24 (s, 1H), 7.42 (dd, J = 8.8, 2.2 Hz,
1H), 6.96 (d, J = 8.8 Hz, 1H), 3.87 (s, 3H), 2.54
{bxr s, 4H). ‘



1- (2- met hoxy--5-ni trophenyl)-3-pyrazin-2-yl-urea A m xture of 2005
2- met hoxy-5-ni trophenyl iso- cyanate (5.0 g, 25 mmol) and anin%pfw52|ne
(2.5 g, 15WIBOZATA% in tetrahydrofuran (THF, 250 rnL) was BETUSD6AT2
reflux for 24 hours. The product was precipitated fromthe cool ed
reaction mxture and was collected by filtration, washed with ethyl
acetate, and dried in vacuo (4.3 g, .5%10.) . 1H NWR 20 (300 Mz,

d6-DVMBO) (m xture of rotaners) 6: 10.38 (br, s, 1H), 10.27 (s, IH),

9.39, 8.88 (2 singlets, 1H), 9. 10( bﬂ 8.33 ( 1H), 8.26 (d, 1H)
7.98- 8.25 (m 1H), 7977233 ( singlets, 77:28
ratio, 3H). 25 31 AUG 2005 8 4E ' 6252 - 89 Exanple 4
Preparati on of Compound 14 5 NH2 10 1- (5--an1no 2- met hoxyphenyl )
-3-pyrazin--2-yl-urea A solution of (2-nethoxy-5-nitrophenyl)-3-
pyrazin-2-yl -urea (Conpound 159, Exanple 3) £16.9 g, 15 55 mmml) in

di mret hybf or mam de (DMF, 320 nmli) was shake®@ under H in the presence of

- pal I adi um on carbon (Pd/ C) cat 30% Pd) at 80C for 12 h. A
second portion of catalyst and shaki ng was conti nued
for an additional 8 h 20 a t Jhe sol ution was
filtered through a pad of | 200 nL of DMF. The

filtrate was concentrated in vacuo and NH
F
Oo&

F F

10

(S)-1-(2,2,2-trifluorcethanoyl)pyrrolidine-2-
15 carboxylic acid [4-methoxy-3-(3-pyrazin-2-yl-
ureido)phenyl] -amide

A solution of 1-{5-amino-methoxyphenyl)-3-
20 pyrazin-2-yl-urea (Compound 14, Example 4) (165 g,
0.4 mmol) in dry pyridine (2 mL) at 0°C was treated
with a solution of N-trifluorocacetyl- (S)-prolyl
.chloride (0.1 M in dichloromethane, 4.5 mL, 0.45
mmol) and stirred 2 h at room temperature. The
" 25 reaction was quenched with 1 N HCl (50 mL) and
' extracted with ethyl acetate (3 X 50 mL). The
combined organic layers were washed with 1 N HC1 (2
X 20 mL), water (20 mL), brine (20 ml), dried over
godium sulfate, and concentrated in vacuo to a beige
30 solid (60 mg). Recrystallization from acetonitrile
yvielded the final solid product (30 mg, 17%). 'H NMR
(300 Mhz, d,-DMSO) o: (10.16-10.06, m, 3H), 8.90
(s, 1H), 8.36-8.30 {(m, 2H), 8.25 (d, J = 2.6 Hz,
1H), 7.42 (44, J = 8.8, 2.6 Hz, 1H), 6.98 (4, J =
35 8.8 Hz, 1H), 4.57 (dd4, J = 8.5, 4.4 Hz, 1 H), 3.88
(s, 3H), 3.73 (t, 0 = 6.5 Hz, 1H), 2.27-2.21 (m,



the residue was triturated with nethanol (100 nmL). The soI|d3 @E m
collected, stirred in boiling nmeth 25 anol, and solids present 8

were filtd¥@E2BT08%4 and di scarded. The filtrate was cool ed Xﬂﬂm§2m@52
overnight. Solids (1.4 g) were renoved by filtra- tion and the filtrate
was concentrated in vacuo to a tan solid (2.6 g). The crude solid
product was 30 triturated with THE (20@2nm.), collected by filtra- tion
and dried in vacuo to afford the product as a tan solid (1.85 g, 1396).
1H NWVR (300 Mm}, db. ﬁﬂ@i)905(m103mw.(sLRmBD(E9194pbbﬁtive1HhVe8.89 (s,
1H), 8.32 (545}Fg Eg , 7 .58 (s, 1H , 7.75 (d, 35 1H
6.21 (d, 1 78m( : 3 76 (s, 3H . 11C 31 AUG 2005 WO

02/ 070494 PCT/U802/06452 - 90 NVR (75 Mz, d6-DMSO) S: 151.4, 149.4,
142.6, 140.9, 139.8, 137.2, 135. 2, %%%QE : 412.8, 107.7, 106.0, 56.8. 5
Exanple 5 Preparation of Cbnpound OH 15 N [ 4-net hoxy- 3-

(3- pyrdiln 2-yl -ureido) Rarey / ppmpounidd ) A sol ution of

1- (5- am no- 2- net hoxyphenyl ) - 3- pyra2|n--2 yl -urea (Conpound 14, Exanple
4) (260 ng, 1 mmol) and succinic anhydride (131 ng, 1.3 mol) in dry
pyridine (10 nmL) was stlrred 16 h at 25 roomtenperature. The resulting
solid was collected

. YYD I8

15 (S) ~-pyrrolidine-2-carboxylic acid [4-methoxy-3-(3-
pyrazin-2-yl-ureido) -phenyl] -amide
A suspension of (8)-1-(2,2,2-trifluoro-
20 ethanoyl) -pyrrolidine-2-carboxylic acid [4-methoxy-
3-(3-pyrazin-2-yl-ureido} -phenyl] ~amide (Compound
36, Example 6) {22 mg, 0.05 mmol) in a mixture of
methanol (MeOH, 5 mL) and water (about 0.25 mL) was
treated with KOH (100 mg, large excess). Within 10
25 minutes, all ingredients were in solution. The
reaction mixture was treated with water (20 ml) and
extracted with ethyl acetate (2 x 20 mL). The
organic layers were combined and washed with water
(10 mi) and brine (10 mL), dried with sodium sul-
30 fate, and concentrated to a tan solid (13 mg, 75%).
M NMR (300 MHz, d,-DMSO) &: 10.13 (s, 1H), 10.03
(s, 1H), 9.85 (s, 1H), 8.90 (s, 1H), 8.38-8.28 (m,
2H), 8.25 (d, J = 2.6 Hz, 1H), 7.41 (dd, J = 8.8,
2.6 Hz), 6.98 (d, J = 8.8 Hz, 1H), 3.88 (s, 3H, 3.69
35 (dd, J = 8.7, 5.6 Hz, 1H), 2.94-2.87 {(m, 2H), 2.10-
1.97 (m, 3H), 1.81-1.60 (m, 3H). LRMS (ESI, posi-
tive) m/e 357.1 (M + 1},



afford the off-white product (175 ngy, 50%. 1H NWVR (300 g
1FlyTIUgo

5. 10.15 (20704 10 05 (s, -1H), 9.87 (s, 1H), 8.90 (s,

2H), 8.24 (s, 1H), 7.42 (dd, J =8.8, 2.2 Hz, 1H), 6.96 (d, J = 8.8 Hz,
1H), 3.87 (s, 3H), 2.54 (br s, 4H). 31 AUG 2005 WD 02/070494

PCT/ US02/ 06452 - 91 Exanple 6 Prepar®@ion of Conpound 36 5 10 0 O
(S)-1-(2,2,2-trifluoroethanoyl)pyrrolidine-2- 15 carboxylic acid

14- met hoxy--3- (3-pyrazin-2-yl- urBkdnppkefByl]-am de A sol ution of

1- (5- am no- et hoxyphenyl ) pdza aqy;r&;i& ?C%ﬁéﬁz?@ 44£onmpound 14, Exanple
4) (105 ng, 0.4 mol) in dTyl%%F ne Wwas treated with a
solution of N-trifluoroacetyl-(S)-prolyl .chloride (0.1 Min

di chl oronet hane, 4.5 nL, 0.45 mmol) and stirred 2 h at roomtenperature.
The 25 reaction was quenched with 1 N HCL (50 nL) and extracted with
et hyl Acetate (3 X 50 m.). The conbined orfani ¢ | ayers were washed with

1 NHCL (2 X 20 nL), water (20 Nﬁﬁk" Q9 nL), dried over sodium
sul fate, and concentrated in v cug tolla @
N

30 solid (60 nyg).
Recrystal li zation from acet oni e yPeIdeo

by filtration and triturated wwth chloroform and dried in v%ciggt
: )
(s,

he final solid product (30
ng, 174). 1H NMR (300 Mhz, d6-DWVBSO) c6: (M@k&ﬁilo.OG, m 3H), 8.90
0

PEN
10

N- [4-methoxy-3- (3-pyrazin-2-yl-ureido)phenyl] -
methanesulfonamide

15 A solution of 1-(5-amino-2-methoxyphenyl) -
3-pyrazin-2-yl-urea (Compound 14, Example 4) (260
mg, 1 mmol) in dry pyridine (15 mL) was treated with
methanesulfonyl chloride (0.08 mL, 1 mmol} and
stirred 16 h at room temperature. The reaction

20 . mixture was concentrated in vacuo and the solid
residue was triturated with ethanol, collected by
filtration, and dried in vacuo to afford the product
(205 wmg, 61%). *H NMR (300 Mhz, d,-DMSO) &: 10.16
(s, 1H), 10.07 (s, 1H}, 9.40 (s, 1H), 8.92 (s, 1H),

25 8.35 (s, 1 H), 8.27 (s, 1H), 8.19 (d, J = 2.2 Hz,
1H), 7.04 (d, J = 8.8 Hz, 1H), 6.91 (dd, J = 8.7,
2.4 Hz, 1H), 3.%91 (s, 3H), 2.91 (s, 3H).



(s, 1H), 836830(m 2H), 8.25 (d, J = 2.6 Hz, IH)
2.6 Hz, 6.98 (d, J 35 8.8 Hz, 1H), 4.57 (dd, J

3.88 (s, = 6.5 Hz, 1H), 2.27-2.21 (m
02/0704943%‘}/®§@/06452 - 92 1H), 2.06-1.90 (m 3H).

, 7.42 (dd, J = 8

e

LR

positive) me 453.1 (M+ 1). Exanple 7 5 Preparation of Conmpound 16 10 O

15 (S)-pyrrolidine-2-carboxylic acid f4-nethoxy-3-(3-

pyrazi n-2-yl - urei do) - phenyl ) - am de A-sBépension of (S) -1- (2, 2,
2-trifluoro- 20 ethanoyl)-pyrrolidine-2-carboxylic acid [4-methoxy 3-
(3-pyrazin-2-yl -ureido) --phenyl] -E#amRle Snpound 36, Exanple 6) (22

ng, 0.05 mmol) in a m xturgr@&bhardeiBANGE € 8 gk
0.25 n) was treated with K%% (100 ng, Targe excess;

mnutes, all ingredients were in solution. The react
treated with water (20 nL) and extracted wth ethyl

The o&ganic | ayers were conbi ned and washkhgd w th wat
brine (10 m.), dried with sodi S 30, f

solid (13 ng, 75%. 1H NWR ( ZDVBO) b: 10.
(s, 1H), 9.85 (s, 1H), 8.90 (g, IH ,p8. 38
Hz, 1H), 7.41 (dd, J = 8.8, 2 Hz), 6.98 (dj 8.
3H, 3.69 35 (dd, J =8.7, 5.6 Hz, 1H), 2.94- 2087 (m
1H), 1.81-1.60 (m 3H). LRWVS (ESI, posi-

10

and wat er (about
Wthin 10 25

ion m xture was
acetate (2 x 20 n).
er (10 nL) and

and concentrated to a tan

13 (s, |H , 10.03

N+°(d“ 2H), 8.25 (d, J = 2.6

8 Hz, 1H), 3.88 (s,
2H), 2.10- 1.97 (m

1-(2-methoxy-4-nitrophenyl) -3-pyrazin-2-yl-urea

A mixture of 2-methoxy-4-nitrophenyl iso-

'cyanate (15.0 g, 77 mmol) and aminopyrazine (7.35 g,
15 77 mmol) in THF (600 mL) was stirred at reflux for
' 24 hours. The product precipitated from the cooled

reaction mixture and was collected by filtrationm,

washed with ethyl acetate, triturated with hot
ethanol, and dried in vacuo (16.3 g, 73%). ‘H NMR

290 (300 Mhz, d,DMSO) &: 10.50 (br s, 1H),

10.42 (g,

1H), 8.94 (s, 1H}, 8.48 (d, 1H}, 8.39 (s, 1H), 8.32

(d, 14), 7.85 (dd, T = 9.1, 2.4 Hz, 1H)
2.4 Hz, 1 H), 4.08 (s, 3H).

, 7.84(d, J =



tive) me 357.1 (M+ 1). 3 1 AUG 2005 WO 02/ 070494 PCT/ US02/ 06452 - 93
Exanple 8. Preparation of Conpound 42 5 10 371 AUG 2005

N- [ 4- met hoxg 030708%4pyr azi n- 2-yl - ur ei do) phenyl ] - et hanesul f ACaAISHY 052 A
sol ution of 1-(5-am no-2-nethoxyphenyl)- 3-pyrazin-2-yl-urea (Conpound
14, Exanple 4) (260 ng, 1 mml) in dry pyridine (15 nL) was treated with
met hanesul fonyl chloride (0.08 nL, 1_nggol) and stirred 16 h at room
tenperature. The reaction 20 m xture was concentrated in vacuo and the

solid residue was triturated w thgekhanel 1ocoll ected by filtration, and
dried in vacuo to afford the groduct zzog g-g é/@s i H NWR (300 Mz,
d6-DVSO) b: 10.16 (s, 1|—|) = 8.92 (s, 1H), 25

8.35 (s, 1 H, 827 (s, 1H), 8.19 (d, J = 2.2 Hz, 1H) 7.04(d,j = 8.8
Hz, 1H), 6.91 (dd, J = 8.7, 2.4 Hz, 1H), 391(s 3H), 2.91 (s, 3H. 31
AUG 2005 WD 02/ 070494 PCT/ US02/ 06452 - 94 ,Exarrpl e 9 Preparation of
Conmpoursd 65 5 0 10 1- (2 met hoxy- 4-ni t rophe 3-pyrazin-2-yl-urea A

m xture of 2-methoxy-4-nitrophg f]/mﬁﬁy

10
1-(4-amino-2-methoxyphenyl) -3-pyrazin-2-yl-urea

A solution of {2-methoxy-4-~nitrophenyl)-3-

pyrazin-2-yl-urea (Compound 65, Example 9) (7.9 g,

15 27 mmol) in DMF (300 mL) was shaken under H, in the
presence of P4/C catalyst (1.6 g, 10% Pd) at 110°C
for 4 h. The mixture was filtered through a pad of
celite using an additional 200 wlL of DMF. The
filtrate was concentrated in vacuo and the residue

20 " wasg recrystallized from ethanol (with a hot filtra-
tion step) to yield the light gray product (2.9 g,
41%). *H NMR (300 MHz, d,-DMSO) &: 9.83 (s, 1H),
9.50 (s, 1H), 8.86 (s, 1H), 8.28 (s, 1H), 8.19 (d, J
= 2.5 Hz, 1H), 7.64 (d, J = 8.5 Hz, 1H), 6.31 (d, J

25 = 2.0 Hz, 1H), 6.13 (dd, J = 8.5, 2.0 Hz, 1H), 4.92
(s, 2H), 3.79 (s, 3H). *C NMR (75 Mhz, d.,-DMSO) &:
151.6, 150.0, 149.6, 145.2, 140.9, 136.9, 135.1,
121.6, 11i6.8, 105.5, 98.0, 55.4,



cyanate (15.0 g, 77 mmol) and am nopyrazine (7.35 g, 15 77 H) [N @QE
(600 m.) was stirred at reflux for 24 hours. The product &?ngiﬁﬁﬁﬁ?
fromthe CHBPEY™Meaction nixture and was col | ected by fil S 2
washed with ethyl acetate, triturated with hot ethanol, and dried in
vacuo (16.3 g, 73% . 1H NVR 20 (300 Mz, d6_DVBSO) b: 10.50 (br s,

10. 42 (s,

7.95 (dd, J =9.1, 2.4 Hz, 1H) ," 7.84 (d, J 2.4 Hz, 1 H , 4.08
31 AUG 2005 WD 02/070494 PCT/ USB2amg2g211 95 Exanple 10 Preparation

of Conpound 32 5 10 1- (4- a4 f0s2s v Qe ) pyrazin-2-yl -
sol ution of (2-nethoxy-4- nrTi%%%éf#%#?“332%§%%f%%§%-yI urea (Conpound

1 -,

1H), 8.94 (s, 1H), 8.48 (d,94Hy, 8.39 (s, 1H), 8.32 (d, 1H ,

(s, 3H)

urea A

65, Exanple 9) (7.9 g, 15 27 mmol) in DMF (300 nmL.) was shaken under H2 in
the presence of Pd/C catalyst (1.6 g, 10% Pd) at 110C for 4 h. The
nlxture was filtered through a pad of cel¥te using an additional

of DVF.°> The filtrate was concentrated |n
recrystallized from et hanol '
| ight gray product (2.9 g,

7.64 (d, J

200 nL

vacuo and the residue 20 was

%%Nir/l tirn step) to yield the
19 d.-DVMBO) 5: 9.83 (s,
1H , 9.50 (s, 1H), 8 86 (s : : ) 8719 (d, J 2.5 Hz, 1H)
= 8.5 Hz, .31 (d, J 25 = 2.0 Hz, 1H), 6.13 (dd, J =
1H), 4.92 (s 2H) , 3.79 (s, 3H) . ' C NWR (75 Mz,

8.5 2.0 Hz,

d5- DVBC) 5:
10

15

20

25

30

35

151.6, 150.0, 149.6, 145.2, 140.9, 136.9, 135.1,

C-dimethylamino-N- [3-methoxy-4- (3-pyrazin-
2-yv1l-ureido)phenyl] ~acetamide

A solution of N,N-dimethylglycine (124 mg,
1.2 mmol) and triethylamine (0.33 mL, 2.4 mmol) in
dry acetonitrile (5 mL) at 0°C was treated dropwise
with isobutyl chloroformate (0.16 mL, 1.2 mmol) and
stirred 15 min. This mixture was treated dropwise
with a soclution of 1-(4-amino-2-methoxyphenyl) -3-
pyrazin-2-yl-~urea (Compound 32, Example 10) (100 mg,
0.4 mmol) in dimethyl sulfoxide (DMSO, 1 mL). The
reaction mixture was stirred at room temperature for
3 h, guenched with water (20 mlL), and extracted with
ethyl acetate (2 x 15 wl). The combined organic
layers were washed with water (10 mL) and brine (10
ml:), dried over sodium sulfate, and concentrated in
vacuo. The residue was dissolved in DMSC (1 mL) and
purified by HPLC (YMC 20 x 50 mm C18 CombiPrep
column, 20 mL/min, 2-50% CH,CN/water in 6 min, all
golvents contained 0.05% trifluorocacetic acid (TFA),
0.35 mL injections, detector at 254 nm, detector
path length 0.2 wmm). Fractions containing the
product were concentrated in vacuo to afford the
product as the trifluorocacetate (TFA) salt (24 wg,
17%) .



- 96 Exanple 11 Preparation of Conpound 3 5 10 C-di net hyl am

- met hoxy- AVO 088708494 r azi n- 2-yl - ur ei do) phenyl | - acet ani de i 5 EKATEEY0&¢454 of
N, N-di net hyl gl ycine (124 ng, 1.2 mmol) and triethylamne (0.33 nL, 2.4
mmol) in dry acetonitrile (5 nmL) at 0C was treated dropw se wth

i sobutyl chloroformate (0.16 nL, 1.2-m%0l » and 20 stirred 15 mn. This
m xture was treated dropwise wth a solution of

1- (4- ami no- 2- net hoxyphenyl ) - 3- pyr Exiamp2e- JI2- urea (Conpound 32, Exanpl e

10) (100 ng, 0.4 mol) in#t%m&gglégxé%&%Q 1 nL). The reaction
m xture was stirred at roo ,_quenched with water
(20 nmL), and extracted with ethyl acetate (2 x 15 nlL). The conbi ned
organic |ayers were washed with water (10 nL) and brine (10 nlL), dried
over sodium sulfate, and concentrated in pvacuo. The residue was

di ssolved in DVSO (1 nL) and 30 pyrjfi y HPLC (YMC 20 x 50 nm C18

121.6, 116.8, 105.5, 98.0, 55.4. 31 AUG 2005 WD 02/070494 PCEﬂgﬁ&%ﬁEg452

Conbi Prep colum, 20 nl/mn,z» termin 6 mn, all solvents
cont ai ned 0.05@6trif|uoroace{%§l cigh (T 0,135 plL injections, detector
at 254 nm detector path len 0.2 nm. Fra¥iivnsCtontaining the 35

product were concentrated in vacuo to afford the product as the
trifluoroacetate (TFA) salt (24 ng, 170)

10 3-chloro-N- [3-methoxy-4-~ (3-pyrazin-2-yl-
ureido)phenyl] -propionamide

A solution of 1-(4-amine-2-methoxyphenyl) -~
15 3-pyrazin-2-yl-urea (Compound 32, Example 10) (259
mg, 1 mmol) in pyridine (3 mL) at 0°C was treated
with chlorocacetyl chloride (0.29 mL, 3 mmol). The
suspension was warmed at 80°C until most solids
dissclved, the reaction.mixture was - cooled to room
20 temperature and the product was precipitated with
ether (10 ml). This crude product was used without
purification for further reactions, but a portion
(30 my) was purified by HPLC (Luna 10 x 250 mm C18
.column, 4.7 mL/min, 2-80% CH,CN/water in 15 min, all
25 solvents contained 0.05% TFA, 0.25 mL injections,
detector at 254 nm, detector path length 0.3 mm).
Fractions containing the product were concentrated
in vacuo to afford the product. 'H NMR (300 Mhz, d,-
DMSO) &: 10.00 (s, 2H), 9.94 (s, 1H), 8.87 (s, 1H),
30 8.32 (dd, § = 2.5, 1.5 Hz, 1iH), 8.23 {d, T = 2.6 Hz,
1H), 8.05 (d, J = 8.7 Hz, 1lH), 7.49 (d, 3 = 2.1 Hz,
1H), 7.07 {(dd, & = 8.7, 2.1 Hz, 1H), 3.80-3.80 (m,
BH), 2.80 (t, J= 6.2 Hz, 2H). LRMS (ESI, positive)-
m/e 350, 352 (M + 1).
35



31 AUG 2005 WD 02/070494 PCT/ US02/ 06452 - 97 Exanple 12 Preparation of
Cbnpgu?th 5|CI 10 3-ch|ogo-N—[3[nEthoxy;4--§3-pyrazin-2-y|- 31 AUG 2005
ur ei do) phen - propi onam de A solution of 1-(4 - ami no- 2

- met hoxypﬁ@ﬁﬂ%’?&wﬁS 3-pyrazin-2-yl -urea (Conmpound 32, Examiité&3Pg§oitdsg
ng, | mmol) in pyridine (3 nmL.) at 0C was treated w th chl oroacetyl
chloride (0..29 nL, 3 mmol). The suspension was warned at 80C until nost
solids dissolved, the reaction. m xtur#8 was-cooled to room 20 tenperature
and the product was precipitated with ether (10 nL). This crude

product -was used wi thout purificd&tamp¥erldurther reactions, but a

portion (30 ng) was puri f,'E- %@Ela*alézbﬁ (,Fu%?églﬁdz@o mnm C18 .colum, 4.7
m./ mn, 2-80% CH3CN water I, mn, a sol vents contai ned 0.05%
TFA, 0.25 nL injections, detector at 254 nm detector path length 0.3

mm). Fractions containing the product were concentrated in vacuo to
afford_the product. 1H NVMR (300 WMz, ~ DMBO) 5: 10.00 (s, 2H), 9.94 (s,

1H), 8787 (s, 1H), 30 8.32 (ddJ 5.2]5 1.5 Hz, 1H), 8.23 (d, J = 2.6

Hz, IH), 8.05(d J = 8. ”T (g J = 2 . IH., 7.07 (dd,

J=8.7, 21H, 1H), 3.9Q:3180 ¢m 2L80(t 6.2 Hz, 2H). LRVS
2

(ESI, positive)- nfe 350, (M + 1). 35NH1 AUG 2005 WD 02/ 070494
PCT/ US02/ 06452 |

10
(cyclohexyl-methyl-amino) -N- [3-methoxy-4-
(3-pyrazin-2-yl-ureido)phenyl] -propionamide
15 : A mixture of 3-chloro-N-[3-methoxy-4-(3-

pyrazin-2-yl-ureido)phenyl] -propionamide (Compound
8, Example 12) and N-cyclchexyl-methylamine (0.5 mbL,
large excess) was warmed at 80°C for 1 h . and cooled
to room temperature. Crude product was precipitated
20 from ether (10 mL), collected by filtration, and
digsolved in DMSO (0.5 mL). Aliguots (about 0.25
mlL) were purified by HPLC (Luna 10 x 250 mm C18
column, 4.7 mL/min, 2-80% CH,CN/water in 15 min, all
solvents contained 0.05% trifluorcacetic acid,
25 detector at 254 nm, detector path length 0.3 mm).
Fractions containing the product were concentrated
in vacuo to afford the product as the TFA salt (4.7
mg, 11%). H NMR (300 Mhz, d,-DMSQ) &: 10.18 (s,
iH), 10.07 (s, 1H}), 9.98 (s, 1H), 9.04 (br s, 1H),
30 8.88 (s, 1H), 8.33 {dd, J = 2.6, 1.5 Hz, 1H), 8.24
(d, J = 2.6 Hz, 1H), 8.08 (d, J = 8.7 Hz, 1H),
7.43(d, J = 2.1 Hz, 1H), 7.09(dd, J = 8.7, 2.1 Hz,
1H), 3.90-3.83 {(m, 1H), 3.30-3.16 (m, 2H), 2.81 (t,
J = 6.7 Hz, 1H), 2.74 {(d, J= 5.0 Hz, 2H}), 2.03-1.89
35 {m, 2H), 1.89-1.75 {(m, 2H), 1.70-1.53 (m, 1H), 1.46-
1.10(m, 5H). LRMS (ESU, positive) m/e 427.2 (M +
1).



- 98 Exanmple 13 Preparation of Conmpound 4 5 10 CN, yNf O Ny 1 1 AUG 2005
(cycl ohex am no) -N [3-rnethoxy--4-
(3- pyrazi #(}Hﬂ-}a@‘el do) phenyl] - propi onam de 15 A m xture OFCT/USOZIOMSZ
3-chl oro- N-[ 3- net hoxy-4- (3- pyrazin-2-yl-ureido)phenyl]--propi onam de
(Conpound 8, Exanple 12) and N-cycl ohexyl-nmethylamne (0.5 nlL, large
excess) was warnmed at 80C for 1 hand-c®®led to roomtenperature. Crude
product was precipitated 20 from et her 210 m.), collected by filtration,
and dissolved in DVBO (0.5 rnL). (about 0.25 nlL) were
purified by HPLC (Luna 10 yr2%RraniGhs ofC Qodibun@d 2 ML/ mn, 2-80%
CH3CN water in 15 min, all solvents contained 0.05@6trif|uoroacetic
acid, 25 detector at 254 nm detector path length 0.3 mm. Fractions
contai ning the product were concentrated in vacuo to afford the product
as the TFA salt (4.7 ng, 11@6 . I H Nvg"(300 th d6 DMSO 6: 10.18 (s,
1G. 07 (s, 1H, 9. 98 (s Qm/ 4 br S, , 30 8.88 (s, 1H) 8.33
4

(dd J = 2.6, 1.5 Hz, 08 (d J = 8.7
Hz, 1H), 7.43(d, J = @z %\;\g&L :
3.90-3.83 (m 1H), 3. 30 3 1§ (n1 ZFD 2. 87T 7 2.74 (d,
J= 5.0 Hz, 2H), 2.03-1.89 35 (m 2H), 1.89-1.75 (m ZFD 1 70 |53 (m
1H), 1.46- 1.10(m b5H). LRVMS (ESU, positive) me 427.2 (M + I)

10 3~cyélopentylamino—NL[3—methoxy—4—(3—pyrazin
-2-yl-ureido) phenyl] -propionamide

A mixture of 3-chloro-N-[3-methoxy-4-(3-
15 pyrazin-2-yl-ureido)phenyl] -propionamide (Compound
8, Example 12) and cyclopentylamine (0.5 mlL, large
excess) was warmed at 80°C for 1 h and cooled to
room temperature. The prcduct was precipitated from
ether (10 mL), collected by filtration, washed with
20 ether, and dried in vacuo (24 mg, 60%). 'H NMR (300
- Mhz, d,-DMSO) ©&: 10.14 (s, 1H), 10.03 (s, 1H), 2.93
{s, 1H), 8.87 (&, J = 1.1Hz, 1H), 8.31 (dd, J = 2.8,
1.5 Hz. 1H), 8.23 (d, J = 2.7 Hz, 1H), 8.03(d, J
8.7 Hz, 1H), 7.47{(d, J = 2.1 Hz, 1H), 7.04(dd, J
8.7, 2.1 Hz, 1H), 3.87 (=, 3H), 3.05 {(guintet, J
6.3 Hz, 1H), 2.80 (t, J = 6.6 Hz, 2H), 2.44 (t, J =
6
1

]

25

.6 Hz, 2H), 1.80-1.67 {(m, 2H), 1.65-1.56 (m, 2H),
.53-142 (m, 2H), 1.37-1.27 {(m, 2H). LRMS (ESI,
pogitive) m/e 399.1 (M + 1).



31 AUG 2005 WD 02/070494 PCT/ US02/ 06452 - 99 Exarrpl e 14 Prepangt hgy of
Conpound ycl opentyl am no - N [3-nethoxy-4- (3-pyr

-2-yl - urel?‘ﬁé) %ﬁ’mﬁ%cl - propi onam de A m xture of PAICh02/06452
3-chl oro- N- (3- net hoxy-4-(3- 15 pyrazin-18eyl - urei do) phenyl ] - pr opi onani de
(Conpound 8, Exarrpl e 12) and cyclopentylamne (0.5 nL, large excess) was
war ned at Q@@QFH&'——Q.— h and cooled to roomtenperature. The product was
precipitated from ether (10 nlL), collected by filtration, washed with 20
ether, and dried in vacuo (24 rrg, GQ% H NVR (300 Mz, c?,,-DVMSO b5:

10.14 (s, 1H) , 10.03 (s 1H) , 8.87 (d, J = 1.1Hz, 1H),
8.31 (dd, J = 2.6, 1.5 Hz. 82(

= 2.7 H, 1H , 8.03 (d, J =
8.7 Hz, 1H), 7.47(d, J—21 ° = 25 8.7, 2.1 H, 1M,

3.87 (s, 3H), 3.05 (quintet, J = 3 le 1H)G6 2.80 (t, J = 6.6 Hz, 2H),
2.44 (t, J 6.6 Hz, 2H),180167 %165156(m2|—|) 1.53-142
(m 2H), 1.37-1.27 (m ZFQ'MG‘IENVS (QEEsz'Z’E ¢idd)peaeoigpcid 3909. 1 (M + 1). WO

02/ 070494 - 100 CO ound 166

3- Met hoxy- gy% 5 Eﬂ’ﬁ%‘ye*-‘l" 5‘t9'b%°n“z‘i§‘f”6d @E?“HO 9#‘“@ f 4'amm0-3-
gf,e &5

PCT/ US02/ 0’6‘ 13‘51 g l :ﬁgmn in exanes (b @F slo over l

(about 0 C§“ fr41:° }

[[II /ﬂ

3 ot AR Ieés%y e 'fie $ 5&9
30 mmol ) RS v)éngE % EGtS o@ﬁé gr?;le then dried (MgSO%ﬁﬁlte:zd, (gnd

concentrated in vacuo to prov1de the desired ester as an off-white solid {94% yield).

6

Step 2: 4-Methoxy-3-(4-nitro-phenoxycarbonylamino)-benzoic acid methyl ester. To a stirred, cooled
(about 0 °C) solution of methyl-3-amino-4-methoxy benzoate (5.0 g, 27.6 mmol} in dry
dichloromethane (90 mL) was added pyridine (2.34 mL, 29 mmol) followed by 4-nitophenyl
chloroformate (5.8 g, 29 mmol) under a nitrogen atmosphere. After stirring for 1 hour, the reaction
was diluted to 200 mL with dichloromethane and washed with 2N aqueous hydrochloric acid (2 x 200
L), saturated aqueous sodium bicarbonate (2 x 200 mL), and brine (200 mL}, then dded (MgSO,),
and filtered. The filtered solution was concentrated to a white solid corresponding to the desired
carbamate (98% yield).

Step 3: 3-Methoxy-4-(3-pyrazin-2-yl-ureido)-benzoic acid methyl ester. To a stirred solution of 4-
methoxy-3-(4-nitro-phenoxycarbonylamino)-benzoic acid methyl ester {10.64 g, 30.7 mmol) in dry N-
methyl pyrrolidinone (31 mL) at room temperature under nitrogen was added aminopyrazine (2.92 g,
30.7 mmol) and the reaction was warmed to 85°C. After 6 hours, the reaction was cooled to room
temperature and triturated with ethyl acetate (200 mL). The precipitate formed was filtered off, rinsed
with ethyl acetate and dried to give the urea as a tan solid (66 % yield).

Step 4: 3-Methoxy-4-(3-pyrazin-2-yl-ureido)-benzoic acid. To a stirred suspension of 3-methoxy-4-
(3-pyrazin-2-yl-urgido)-benzoic acid methyl ester (6.07 g, 20 mmol) in 200 mL 3:1 MeOH:H,0O at
room temperature under nitrogen was added lithium hydrexide monohydrate (8.4 g, 200 mmol) and the
reaction heated to 65 °C overnight. The reaction was then cooled to room temperature and most of the
methanol removed by rotary evaporation. The remaining sugpension was neutralized to pH about 4
with concentrated HCL. The formed precipitate was isolated by filtration and rinsing with H,O and
then drying under high vacuum to give the desired acid as a white solid (5.34 g, 93%).

'H-NMR (400 MHz, d;-DMSO) 5 8.89 (br s, 1H), 8.34 (s, 1H), 8.24 (s, 1H), 8.16 (d, 1H), 7.56 (s, 1H),
7.50(d, 1H), 3.91 (s, 3H)

Compound 167:

N-Butyl-3-methoxy-4-(3-pyrazin-2-yl-ureido)-benzamide

To a stirred suspension of Compound 1xx (32 mg, 0.11 mmol) in 1 mL of NMP at room temperature in
a capped reaction vial was added HBTU (0.4 M in NMP, 300 L, 0.12 mmol) and the suspension
stirred for 15 minutes. N-Butyl amine (0.4 M in NMP, 300 uL, 0.12 mmo!l) was then added followed
by DIEA(38 pL, 0.22 mmol). The reaction was stirred at room temperature overnight and was then



trimethyl silyldi azonet hane (60 nL of 2M sol ution in hexanes, MQXUHM!US)
slowy over 1 hour. After stirring for 4 hours, the reaction

concent rat‘%ﬁ"%ﬂmﬂ%‘duced pressure, dissWlved in ethyl acet atPé:T(%@f%“ﬁ{)

washed with 10% aqu o Sdl m car bo ate and brlne ndr ed

i1t ed, 5@2 i and DaGudh Wit Seheeel oy it ShintesCKpnrag
of f-whit e t oa t 1d :,n nonsing and er aw ymg e arnl

4- Met hoxy- ‘§a Csﬂae ragopheh?»?y1 ﬁy ar‘?l no) - benzoic acid nmethyl ester. To

a stirred, 1000k e L ® 9§ rSUEOR 3Pfor TB1r1¥ b3 g &9
benzoat e (ﬁ{)@@%%ﬁ%%ﬂﬁgb ’s;:i( A ﬁ%m M?&;%é a2 Hided
pyridine (2 34 "owed by -nltopheny chlorofornate (5.8

g, 29 mmol JrRMHERd, pasitivie] 17/ geN1 @Mrpsphere After stirring for 1 hour, the
reaction was diluted to 200 nL with dichl orornethane and washed with 2N
aqueous hydempeindddés:c acid (2 X 200 m.), saturat ed aqueous sodi um

bi carbonate (2 x 200 niL), and brinp 2&6’ pal.), then dried (MgS®™), and
filtered. The filtered sol uti entrate to a white solid
corresponding to the desi redgg rb 989’ Step 3:

3- Met hoxy- 4- ( 3- pyrazi n- 2-yl - |do -be 740) olla: | thyI ester. To a

stirred solution of 4- nethoxy-3-(4- nltro-ophenoxycar bonyl am no) - benzoi c
acid nethyl ester (10.64 g, 30.7 mol) in dry N nethyl pyrrotidi none (31
m.) at ‘room tenper at ur N-Besehds- Wﬁb‘b@ﬂ%&wﬁ@eﬁd@mwﬂ azine (2.92 g,
30.7 mmol ) _and the reaction was warnmed to 85C. After hours, the
reaction vﬁ?aﬁém"@ﬂmﬂ?ﬂi‘e@é‘ﬁf “feé’ﬁﬁ%‘PF&t“H]rlé” ‘ésﬁébfwltaﬂ’t‘”&t@g Y#on et hyl

<o e R e

suspensi onLIg&S TBLAR% m,g37€(_§%g¥n{a2| n-2-yl -ureido)- ben20| c acid net hyl
ester (6.07 0’ mml%l in 20 3:1 MeOH H20 at room tenperature under

ni trogen mg_@_n@dﬁgl i thi um hydroxi de nonohydrate (8.4 g, 200 mmol ) and
the reaction heated to 65 C overni ghtg~The reaction was then cooled to
room tenperature and nmost of 4 hel nol renoved by rotary evaporation.
The remai ni ng suspensi on wag n utﬁﬁlll t(p, pH about 4 with concentrated
HC . The forned precipitate i ol ate aion and rinsing wth
H20 and then drying under h| gh vacuumtg desired acid as a
white solid (5.34 g, 93%9. '"H-NWR (400 MHz, d6-DMsO) 5 8.89 (br s, 1H),
8.34 (s, 1H), 8.24 (s, 7.50 (d, I'H,

5 o1 (o 31 Compound i é}ﬁcxy%ph@mﬁ]?lmé%ﬂz?ﬁm&&)blx@nnde

N-But yl - 3- pefah@ ¥Morfing %M&Zdu&'o?Cy&ﬁowﬁbﬂ%glﬁﬁ&%@w&ﬁm?@?@qé&| rred
suspensi on of Conpound | xx (3 in 1l of NMP at room

t enper at ur B-NMR (480 mp@dmsm@tsm r(brw lab 8\5/&&, mjl,ckesd (tlﬂBT1lH),(&Q;54s, M), s122NP, 300
L, 0.12 mtH))7.382rid 1BH24SWsPansicon2o (af im,3ed ( &), 156 (m, aaY, 284 (dBZBut yl am ne
(0.4 Min NwWP, 300 pL, 0.12 nanol) was then added foll owed by DI EA(38
1rL, 0.22 B3P fepci, PhativebaeBPbh(Mids stirred at room tenperature overni ght

and was then
L
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Compound 170:
3-Methoxy-N-(3-phenyl-propyl)-4-(3-pyrazin-2-yl-ureido)-benzamide

Prepared according to the procedure of Compound 167 using phenpropyl amine (71% yield).
'H-NMR (400 MHz, d,-DMSO) & 8.92 (br s, 1H), 8.40 (t, 1H), 8.36 (br s, 1H), 8.25 (d, 1H), 8.23 (s,
1H), 7.52 (s, 1H), 7.46 (d, 1H), 7.32-7.18 (m, S5H), 3.97 (s, 3H), 3.25 (m, 2H), 2.61 (m, 2H), 1.82 (m,
2H)

LRMS (apci, positive) m/e 406.1 (M+1)



31 AUG 2005 WO 02/070494 - 101 - PCT/US02/ 06452 diluted with § %26[}%0
rnL) and 10% Na2CO3 (20 nL) and stirred rapidly for 5 m nutes.

preci pi t at®O %82 whi ch was i sol ated®y filtration and ripﬁ 26%h o
and Et OAc. After, ajr drying, the amide was isolated as an off-white

sol i d (12.%@?—1@422%. "H-NVR (400 Mz, d6-DVBO) S 8.92 (br s, 1H), 8.37
(br s, 2H), 8.23 (d, 1H), 8.21 @s,ulHy, 7.53 (s, 1H), 7.47 (d, 1H), 3.97
(s. 3H), 3.23 (g, 2H), 1.52- 5(m 2 0.92 (t, 3H LRMWS
(apci, positive) me 344.1 (M) d _nL68:

N- Benzyl - 3- mét hoxy- 4- ( 3- pyra?i n-2-yl - Ur ej dcﬁ%épzam’ de Prepared according
to the procedure of Compound 167 using b&nzyl amine (39%yield). 'H NWR
(400 MHz, d6-DWVS SR, 3 1 Sa_ 8 ), 8.50 (s,
1H), 8.44 (m I ',(§Bg“?§“gs“%fés‘fﬂ %@3,3 ‘g‘.“tg‘%‘y{‘@? p%ﬁ%‘,zg.“%gd"ﬁnm%i%e, 7.23 (m

I H), 4.46 fitharedbloordidg Bfhe prodedurttdr Chf¥Rad BP Gding 2%%1&5'5&‘[1%)13{1%?1&1%@5%1%( M1)
Conpound 1£8g). 3- Met hoxy- N- phenet hyl - 4- ( 3- pyrazi n- 2-yl -'ur ei do) - benzam de
Prepared according to the procedure of Conpound 167 using phenet hyl am ne
(49% yi el du-NMRHAWRIEAHDMED 5 306 (HDVBB), B1386:92 1K)B8.35(br 4, i), 885 HlH),18,221 H) ,
8.36 (br s(g, 15H)7.968s, 28), (.93 (s,11H),,7.78 (R AH),d,63 (i, HH), 738 B21H)S7.33I(#)1H),3.9456, (1), | H),
7.36-7.20 198 (oSHD, 3.3 (882H)s, 3H), 3.46 (m 2H), 2.84 (dd, 2H) LRMS (apci,
positive) me 392.1 (Mt1l) Conpound 170:

3- Met hoxy- RN Epriansiiehpspsa9 M) 3 - pyrazi n- 2-yl - urei do) - benzani de
Prepared accordi ng to the procedure of Conpound 167 using phenpropyl

am ne (710%FRdL’Z 4 NVR (400 MHz, d6-DMBO) 5 8.92 (br s, 1H), 8.40 (t,
IH), 8.36 (br s, 1H), 8.25 (d, IH),n8.23 (s, 1H), 7.52 (s, IH, 7.46 (d,
1H), 7.32-7.18 (rn, 5H), 3.9 NBE8. 25 (P F), 2.61 (m 2H), 1.82
(m 2H) LRVS (apci, positivek pul & 408, Q AUG 2005 WD 02/070494
- 102 - PCT/ US02/ 06452 Conpound 171:

N- ( 2- Renzenesul f onyl - et hyl ) - 3- met hoxy- 4- ( 3- pyr azi n- 2-yl - ur ei do) - benzam de
Prepared accordi ng tQ-¢4-R@o-SngeimERoxgh( ~ufei6)-bhakantde

2- benzenesul fonyl - et hyl am ne (57% yield).

Prepared according to the procedure of Compound 167 using 4-iedo benzyl amine (66% yield).

o

—

&

'H-NMR (400 MHz, d-DMSO0) & 8.97 (t, 1H), 8.90 (s, 1H), 8.36 (s, 1H), 8.26 (d, 1H), 8.24 (s, 1H),
7.69 (d, 2H), 7.56 (m, 2H), 7.16 (d, 2H), 4.41 (d, 2H), 3.97 (5, 3H)

LRMS (apci, positive) m/e 504.0 (M+1)

a L
(Nj/r\@(n NS
' 0 \/\()

3-Methoxy-4-(3-pyrazin-2-yl-ureido)-N-(2-pyridin-2-yl-ethyl)-benzamide

Compound 173;

Prepared according te the procedure of Compound 167 using 2-pyridin-2-yl-ethylamine (57% yield).

'"H-NMR (400 MHz, d,-DMSO) § 8.90 (br's, 1H), 8.51 (br m, 2H), 8.36 (s, 1H), 8.22 (mm, 2H), 7.71 (t,
1H), 7.48 (s, 1H), 7.43 (d, 1H), 7.26 (d, 1H), 7.21 (m, 1H), 3.97 (s, 3H), 3.60 (m, 28), 3.00 (dd, 2H)

LRMS (esi, positive) m/e 393.3 (M+1)

A r
EJ’"TQ\/@

3-Methoxy-4-(3-pyrazin-2-yl-ureido)-N-(2-pyridin-4-yl-ethyl)-benzamide

Compound 174:



H-NIVR(4OOM-|Z d6-DVMBO) 6 8.90 (br s , 1H), 8.43 (br in, Imgﬁﬁ?ﬁ€
, , 8.22 d, | , -096 , 1H), 7,93

|S 7. 63‘%3"5@195‘9147 38 (s, I(-H), ;933 (d, |(i|) ;995 (s, (S pass 0
(m2H) 3.55(m 2H) LRMS (apci, positive) me 456.0 (Mtl) Corrpound 172:

accor di ng Lo e B R e e O ARl o e
vield). " HR 69£>de? BYSE), ﬁ{)g&gogzé(z?% %wt 2 3%9(4%% 30 (s
5

1H), 8.26 {4+ 76@@ ’;543( H), 3.97
2H), 4.41 (d, 2 (apci, p05|t|ve) rﬂe 5040(!\/&1)

Conpound 1#4s (&1,¢bmdapm&343 (@vl+1)

-pyrazin-2-yl -ureido)-N(2-pyridin-2-yl-ethyl)-benzam de Prepared
accor di ng Gomptuné 178 ocedur e of Conmpound 167 usi ng

2-pyridin-2-yl-ethylam ne (57% yjeld).o” ' HNVR (400 Mz, d4-DVSO) 5 8.90
(br s, IH, 8.51 (br m 2H), H) , 8.”2%;?; 2H), 7.71 (t, 1H),
7.48 (s, 1H), 7.43 (d, IH, ¥. 66@8, N7 21 h, 1H), 3.97 (s, 3H),
3.60 (m 2H), 3.00 (dd, 2H) RVS (esi”, posttiye) rile 393.3 (M1)
Compound 174: - N 3- Met hoxy- 4 (3-pyrazin2-yl-ureido)--N(2

R o, N BB AR Sy 5K ﬁgﬂ%@%&’ﬁfz@?%g@b‘m&% s

PCT/ US02/ 06452 Prepare accor |ng ure npound 167 usi ng
2-pyri di n-pe )(&d&l:&ieﬁh rdeétRiOoyY € ﬁndm‘ﬁm 11(14:9&01%01—@- %@@m&B 93
(s 1H) BsBiyie, o1. 85T (1, 1%“% Ié",w IH), R 8.24
(d, 1H, 7.60 (d, 2H), 7.43 (m 2H), 397(s 3H), 358(rn 2H) 3.01
(m 2H) LRNSMeEDo Mpesi-DIMSD) 5890 6, B93.35 («{ MBL§ 3qannLemd (s 78), 7.0 (131,

H Benzoi m &£l 2H- 7y1l2|0ta,t2lm,l4)6635 2H), 3.98 (s, 3H)

- met hoxy-4- ( 3- pyrazi n-2-yl -ur ei do) - benzam de Prepared according to the
procedur e Sepotitve) W 7#14%Mid) C- (1 H benzoi i dazol - 2-yl ) - net hyl ami ne
(53%yield H NVR (400 MHz, d6-DMSO & 8.90 (s, IH), 8.35 (s, 1H), 8.32
(d, iH), #%%i\ﬂ%——ﬁt US 1y, 7.61 (m 3H), 7.47 (m 2H), 7.12 (m 2M 4.66 (s,
2H), 3.98 (s, 3H LRWS (esi, p0$utHve rn/e 418.2 (Mt1) Conpound 176:

Y “\/\(;Q

N-{2-(1H-Indol-3-yl)-ethyl]-3-methoxy-4-(3-pyrazin-2-yl-ureido)-benzamide

Prepared according to the procedure of Compound 167 using tryptamine {74% yield).

'H-NMR (400 MHz, d;-DMS0) & 8.92 (s, 1H), 8.55 (br t, 1H), 8.26 (s, 1H), 8.24 (d, 1H), 8.23 (s, 1H),
7.60{d, 1H), 7.53 (s, 1H), 7.50 (d, 1H), 7.26 (d, 1H), 7.19 (s, 1H), 7.05 (dd, 1H), 6.98 (dd, 1H), 3.97 (s,
3H), 3.56 (m, 2H), 2.96 (m, 2H)

LRMS (esi, positive) m/e 431.2 (M+1)

AL
SR g oV U
o]

3-Methoxy-N-[3-(methyl-phenyl-amino)-propyl]-4-(3-pyrazin-2-yl-ureido)-benzamide

Compound 177:

Prepared according to the procedure of Compound 167 using N1-methyl-N1-phenyl-propane-1,3-
diamine (68% yield).

'H-NMR (400 MHz, ds-DMSO) & 8.89 (s, 1H), 8.41 (br s, 1H), 8.36 (s, 1H), 8.23 (d, 1H), 8.22 (s, 1H),
7.52 (s, 1H), 7.49 (d, 1H), 7.16 (m, 2H), 6.70 (d, 2H), 6.59 (dd, 1H), 3.96 (s, 3H), 3.38 (m, 2H), 3.30
(m, 2H), 2.87 (s, 3H), 1.77 (m, 2H)

LRMS (esi, positive) m/e 435.2 (M+1)



H N-,,-,, N[2-(1

H-I'ndol - 3-yl) - et hyl ] - 3- met hoxy- 4- (3- pyr azi n- 2-yl - ur ei do) - benz 05

Pr epar ed according to the procedure othonpound 167 using t égﬂ% (74%
yield). ' YR %o MHz, d6-DMBO) S 8.92 (s, IH), 8.55 (br

(s, iH, 24 1781|-|) 8.23 (s, 1H), 7.60 (d, 1H), 7.53 (s, 1H) 7. 50
(d, 1H, T H, 7.19 (s, IH), O,,05(dd, IH), 6.98 (dd, IH), 3.97
(s, 3H), 356(rn 2H) , 296(§p g LRVS (esi, positive) rn/e 431.2:

(M+1l) Conpound 177: gj "

3- Met hoxy- N-[ 3- (et hyl - phen amoao) A 4- (3-pyrazin-2-yl -ureido)-be
nzam de Prepared according to the procedur Corrpound 167 using

NI - met hyl - N1- phenyl - pr opane- 1, 3- di am ne (68 @ 1H NMR (400 MHz,
d6-DVsO) 5 8.89 (s, IH, 8.41 (br s, 1H), 836 ’ 8.23 (d, 1H),
8.22 (s, IH), 7.52 (s, 1H), 7.49 (d, IH), 7.16 (rn, 2H) 6.70 (d, 2H),
6.59 (dd, 1H), 3.}96-Keszyl-Bdplidi@3 33*3(Hnthogsl-ﬂ-(}lﬁ'rasﬂd-ﬂ-m]eldmnzaﬁﬁcs7 (s, 3H,
1.77 (m 2H) LRl\/Béem positive) me 435.2 gl\/Hrl) -104- 3 1 AUG 2005 WO
02/ 070494 P’:ngrptbggg ingya the p:@mehgee mpygid 167 using 3-amino-1-benzyl pyrrolidine {62%

N- ( 1- Benzyfe déyyrrolldln 3-yl)-3- rrethoxy 4 (3 pyrazi n-2-yl - urei do) - benzam d

SR

 7.50 7 H} 4.39 (br in, 1H), 3.96 (s,

| H)
3H), 3. 59L§§IIS( os:tx%eﬂngeﬂ'ﬂZ My 2. 62 (m 1H) 2.40 (m IH, 2.16 (m
IH, 1.81 (m LRVS (esi, p05|t|ve) nme 447.2 (Mrl) Conpound 179:

N(3-(R) - boﬁg@ggk?gpyrrolldl n- 3-yl ) - 3- met hoxy- 4- ( 3- pyrazi n- 2-yl -urei do) - be
nzam de Prepared according to the br agedur e of Corrpound 167 using
3-(R)-am no-1-benzyl pyrrol Q. "H NWVR (400 MHz, drDvBO 8
8.83 (br s, 1H), 836824(?% 5§Lm 1H), 7.48 (m 2H), 7.32 (m
4H), 7.22 (rn, 1H), 4.37 ( : " , 3.59 (s, 2H), 2.78 (m
1H), 2.63 (rn, IH. 2.41 (in, lH) wlH), 1.80 (m 2H)

N-(3-(R)-1-Benzyl-pyrrolidin-3-y1)-3-methoxy-4~(3-pyrazin-2-yl-ureido)-benzamide

Prepared according to the procedure of Compound 167 using 3-(R)-amino-1-benzy! pyrrolidine (57%
yield).

'H-NMR (400 MHz, d,-DMS0) & 8.83 (br s, 1H), 8.36-8.24 (m, 3H), 8.15 (m, 1H), 7.48 (m, 2H), 7.32
(m, 4H), 7.22 (m, 1H), 4.37 (m, 1H), 3.96 (s, 3H), 3.59 (s, 2H), 2.78 (m, 1H}), 2.63 (m, 1H), 2.41 (m,
1H), 2.17 (m, 1H), 1.80 (m, 2H)

LRMS (esi, positive) m/e 447.1 (M+1)

H H o
Emj/n\[orn\@n
N { Q
=0

N-(3-($)-1-Benzyl-pyrrolidin-3-yl)-3-methoxy-4-(3-pyrazin-2-yl-ureido)-benzamide

Compound 180:

Prepared according to the procedure of Compound 167 using 3-(S)-amino-1-benzyl pyrrolidine (57%
yield).

'H-NMR (400 MHz, d-DMSO) & 8.85 (s, 1H), 8.34 (br s, 1H), 8.30 (s, 1H), 8.25 (d, 1H), 8.19 (5, 1H),
7.50 (m, 2H), 7.32 (m, 4H), 7.22 (m, 1H), 4.39 (m, 1H), 3.97 (5, 3H), 3.59 (s, 2H), 2.79 (m, 1H), 2.62
(m, 1H), 2.41 {mn, 1H), 2.16 (m, 1H), 1.81 {m, ZH)

LRMS (esi, positive) m/e 447.1 (M+1)



LRVS (esi, positive) me 447.1 (Mt1l) Conpound 180: N-(3-(S)-I 3 0

- Benzyl - pyrrolidin-3-yl)-3-nethoxy-4-(18spyr azi n- 2-yl - ur ei do) - belnﬁlzl;ﬁm2 (%

Prepared a¥OI2ATHE t o the procedure of Conpound 167 using FCT/US02/06452

3-(S)-am no-1| -benzyl pyrrolidine (57% vyield). 'H NV (400 MHz, d6- DMSO)

8 8.85 (s,Compaund 183/ (phr s, 1H), 8.30(0%?, 1H), 8.25 (d, 1H), 8.19 (s,
1

1H), 7.50 (m 2H), 7.32 (m4H), .22 H, 4.39 (m 1H), 3.97 (s,
3H), 3.59 (s, 2H), 2.79 (m H%“ : rny 1H), 2,41 (m 1H), 2.16 (m
IH), 1.81 (m 2H LRVS (esi, Wositidvel ph/end447 1 (Mr1) 31 AUG 2005 -
105 WD 02/ 070494 PCT/ US02/ 064%2 Conpotnd ]I S 1:

N- (2- Di net hyl ami no- et hyl ) - 3- met hoxy- N- net

y1-4- (3- pyr azi R @phhatlilid Ry 8 Reagkde. 252 Rh- 8 NGB bhRarhi

procedure of Cgrr%gﬁlr]lﬂm usiygg N, NﬂNenitg!rh?l%g?%yl - et %a%g@?, g&g{ugérem ne

(57% yi el treparedhcdlyling @@ phcdurelQPOdmpBur 147 uslng NN M rin@thfd 2 thbre- 1, 21dimine /- 94 (S,

1H), 7.76 fmsvidit), 6.92 (m 2H), 3.79 (m 2H), 3.75 (s, 3H), 3.36 (m

2H), 2.97 (s, 3H), 2.88 (s, 6H LRVS (esi, positive) nle 373.2 (M+l)

Conpound TBNMBR4eD BEMED SO & §.4 Ns,(180), 8108 (shiH), 29 (5 AHP 7O, JH)6.93m, 2H), 3.79

- pyr azi n- ZmyH) 3. (g 8}, Béh et 8. 9P S3br2ed (wéidor di ng to the procedure of

Conmpound 167 using N1-nethyl -I\Propane- 1,3-diamne (25% vyield). '"H NWR

(400 MHz, Wm@ysﬂy%m@é?%%( 1H), 8.38-8.25 (m 4H), 7.59 (d, 1H), 7.52

(m 1H), 3,98 3H), 3.92 (m 2H), 2.92, (rn, 2H), 2.50 (s, 3H), 1.82

(in, 2H) LQ%%E‘&@%LZ; positive) me 359.1 (M-1) Conpound 183:

N- ( 3- Di net hyl am no- propyl ) - 3- net boxgl-

Prepared according to the prﬁiad
NV (

- (3 -pyrazin-2-yl-ureido)-benzam de
ound 167 using N, N-di net hyl
propyl di am ne (81% vyield). 6= O 5 8.93 (s, 1H),
8.56 (t, 1H), 8.37 (s, 1H), 8.25 (d, IH),l 8.23 (s, 1H), 7.52 (s, 1H),
7.50 (d, 1H, 4.10 (m 2H), 3.97 (s, 3H, 3.35 (s, 6H, 3.05 (m 2H),
1.84 (m 2H) 3-Methoxy-N-(3-methylamino-propyl)-4-(3-pyrazin-2-yl-ureido)}-benzamide

Prepared according to the procedure of Compound 167 using N1-methy!-propane-1,3-diamine (25%
yield).

H.NMR (400 MHz, d;-DMSO) & 8.93 (s, 1H), 8.38-8.25 (m, 4H), 7.59 (d, 1H), 7.52 (m, 1H), 3.98 (s,
3H), 3.92 (m, 2H), 2.92, (m, 2H), 2.50 (s, 3H), 1.82 (m, 2H)

LRMS (esi, positive) m/e 359.1 (M+1)

o
(j’T H l
" o Ne N
Q

N-(3-Dimethylamino-propyl)-3-methoxy-4-(3-pyrazin-2-yl-ureido)-benzamide

Compound 183:

Prepared according to the procedure of Compound 167 using N,N-dimethy! propyldiamine (81%
vield).

'"H.NMR. (400 MHz, d5-DMSO) 5 8.93 (s, 1H), 8.56 (t, 1H), 8.37 (s, LH), 8.25 (d, 1H), 8.23 (s, 1H),
7.52 (s, 1H), 7.50 (d, 1H), 4.10 (m, 2H), 3.97 (s, 3H), 3.35 (s, 6H), 3.05 (m, 2H), 1.84 (m, 2H)

LRMS (esi, positive) m/e 373.1 (M+1)

e 7
Y @IAWA\

N-(3-Dimethylamino-propyl)-3-methoxy-N-methyl-4-(3-pyrazin-2-yl-ureido)-benzamide

Compound 184:



LRVS (esi, positi ve) me 373.1 (M+l) Cona)ound 184: 31 AUG 7005
N-(3-Dimeth propyl)-3 106 -

- met hoxy- N 'ﬁ‘ 7043 (3- pyrazi n- 2-yl - ur ei do) - benzani de - 106- BAT/ERE/S4E5
WO 02/ 070494 PCT/ uso2/ 06452 Prepared according to the pr ocedure of

canb s, i ndy T B B gl i 4

(s, IH, 7.85%m 2H, 399(5 3H), 3.83 (s, 3H), 359(rn 2H), 2.78
2 M1

&”ﬁpomd - s oﬁg)ﬂgs{@?ﬁigﬁ%n %@60'@3@ é?ﬁh %3?5) S{U(? 185 40t of MF1)

pyrazin-2-yl-urei do) enzam re ared accor t'o the procedure of

Conpound 16im§(eagpo§ummb@’rlmﬂnyl propyl am ne (53% yield). 'H NVR (400

Mz, d6-DVBO) S 892 (s, iH), 8.57 (t, IH), 8.36 (s, 1H), 8.28 (d, IH),

8.24 (s, 1HCompoindd®s:(s, 1H), 7. 50 (d, 1H), 3.96 (s, 3H), 3.61 (m 2H),

3.42 (m 2H), 3.32 (m 4H), 3.10 m 49y, 1.90 (m 2H) LRVB (esi,

positive) me 415.1 (M1) Cog 6'
r

prmpyl] (\(03 pyrazi n-2-yl -ureido
) - benzam de Prepared accordi i ogetur o0 rrpound 167 using

3-(4- net hyl - pi perazi n- 1- yI) propyl am ne 63% y| eld). "H NWR (400 MHz,

d6-DVsO) 5 8.92 (s, 1H), 8.41 (m 1 s, 1H), 24 (m 2H), 7.52
(s, 1H), 7.49 (d,3-¥rfoxyd-Gmepholinspy -Prspy@f (éwmrﬁwburedomer(zmudezrr) 2.41
(m 2H) 1.72 RVS (esi, positive) me 428.1 (M-1) Conpound 187:
T auN (8 e s e o ey o ot BB B g P RO Ly |

-trimethyl - ni um chl oride Prepared according to the procedure of

Cﬁmﬁ)&n&ég%&%‘} %%égs%% 3%2??& ﬁﬁ%‘ﬁ? H), Eg‘émtg ﬁ%&")

8.30 (d, 1Hpm

LRMS (esi, positive) m/e 415.1 (M+1)

(r \"/\CLT(WO

3-Methoxy—N—[3-(4-methy1—piperazin—‘1~y1)~propyl]-4-(3-pyrazin-2~yl-ureido)~benzamide

3- Met hoxy-N-[3-(4-nethyl -pip

Compound 186:

Prepared according to the procedure of Compound 167 using 3-(4-methyl-piperazin-1-yl)-propylamine
(63% yield).

'"H-NMR (400 Mz, d;-DMSO0) 6 8.92 (s, 1H), 8.41 (m, 1H), 8.36 (s, 1H), 8.24 (m, 2H), 7.52 (s, 1H),
7.49 (d, 1H), 3.97 (s, 3H), 3.31 (m, 11H), 2.70 (m, 2H), 2.41 (m, 2H), 1.72 (m, 2H)

LRMS (esi, positive) m/e 428.1 (M+1)

Compound 187:
>
C
N

{2-[3-Methoxy-4-(3-pyrazin-2-yl-ureido)-benzoylamino}-ethyl} -trimethyl-ammonium chloride

Prepared according to the procedure of Compound 167 using 2-N,N,N-trimethylammonium
ethylamine(46% yield).

'H-NMR (400 MHz, d;-DMSO0) 5 8.92 (s, 1H), 8.77 (m, 1H), 8.36 (s, 1H), 8.30 (d, 1H), 8.24 (s, 1H),
7.53 (s, 1H), 7.51 (d, 1H), 3.97 (s, 3H), 3.70 (m, 2H), 3.50 (m, 2H), 3.15 (s, 9H)

LRMS (esi, positive) m/e 373.1 (M+)



7.53 (s, 1H), 7.51 (d, 1H), 3.97 (s, 3H), 3.70 (m 2H), 3.50 (m. 2H),
3.15 (s, 9H) LRVS (esi, positive) me 3%¥3-1 (M) -107- 31 AUG BAokIGVEBIS

02/ 070494 PED/WZ8ORPH6452 Conpound | S8: PCT/US02/06452
4- Met hoxy- 3- (3-pyrazi n-2-yl -urei do)-benzoic acid Step 1:
4- Met hoxy- 39mpoRiad§8_ phenoxycar bonyl ami no) - benzoi ¢ aci d nethyl ester. To

a stirred, cooled (0Q solution of, e} hyl -
(5.0 g; 27.6 mmol) in methylene ch
(2.34 n; 29 mmol) foll owed by 4 ni*opfen chloroformate (5.8 g; 29
mmol ). After stirring for 8 hours, the reacfjon was diluted with

nmet hyl ene chl oride (100 nL), vvashed with $N%ydrochloric acid (2 x 125

m), 10% aqueous sodi um cgy dﬁ&%ﬁ%% dﬁ?&&ull@.ﬁﬂ%rao.b Jihgi(1 x 125 nl), then

dried (MgS™4), and filtere ered was concentrated under

reduced preggur QuMefﬂ-eR aﬁl ﬁlﬁrg-ﬂﬁnm&rﬁo%hﬁﬂndﬂ-@edz&c Slid iR ek 2T 8a 08 choa

-am no- 4- met hoxy benzoate
m.) was added pyridi ne

fol I owed byl ¥aiBs of ARG Rhdodtt €5.0 £:0N BB GRnYaS chiblde@TcRd t O
yi el d an ofhL)Whis ta@ded Qlyii e((aﬁ%nm ed da)mol)SslmeQ by 4 nitrophenyl chloroformate (5.8 g; 29

4- Met hoxy- 3urt@). phteagintgard hotits ghedtentidnoniz GilutedadibGnetiplefeydhlotds (€00 mi)pwahed
stirred solwith1drhyddchidye acid rb@naty 10 egeows fodungsarbdnage (w02 mibiide et 15|
pyrrol i di nonle, & dred (MebO.athd élferedri Tho filyedansteniel W2 8Hcentrged WBded radnasd pressifihe
reacti on wage sty akegmpdn gy agotate (1B mELfollgwed iy hexpnes (O mlgach previpitates

al lowed t JoEEBIMiFhVisddREd Bifsideaetiveie spidACarrit ed with ethyl acetate (50

Lrhzje?mrje\évﬁg r 5‘8%% £ pr e(:| a%gl _P;%jhgmo efg]m)}( aséa, fgl t?ar elcli“an Clgl ed
to sa

4- Net hoxy- &2 é%i?#l%@‘i aéeo i} R rRh 12 M THE bl wﬂ 2o
Of 4- rrEth C .1 111 lmahﬂ‘e d‘lgd% ghlyl @MQESSID@ EﬂL

ESA IréCI 1 tBO g’
3.3 ol ) Ifem{e&tv RS feid 1k AR IRRERE] préshilr€io melkecml 35 .
aqueous solution). The reaction was heated to 60 C and stirred

hours. The 3t@act4-MBLWGS-(Alplaneyl Oeci€d0tnzdiOadid OTH 4 QIPE Solultibd & amdhdxhe-(pH
was adj ust g@rakio-251-breidb)ttenzoleydidoadilyb edtee (R ig03.6 Inol) iA nprhewl (125t Al wiscrdtieid
whi ch was flithitre heigoxéia ds ok iofdl2M ndweeus sedivele Thp reegou wves Heged ty 6@ [ @agdntinofiffor
white sol i di2(88% %eétad on v@s Alfpahtd 4@ % ropi Bapyhtug apdbthhplk yrasgdjusted to 5.5 with

- (3- pyr azi riwgogilorig - BERFRIURTTEY vhich tay Flerdaed drief gpfepfeduced pressure to
4- Met hoxy- @’Ie(l%a“ﬁﬁfr"é?ﬁ ﬂ’“ﬁﬁ?f/“ Y4 do) - benzoic acid (32 mg; 0.11 mmol) in N

met hyl pyr r@l i di N9 (1 nL) was added
O benzot razoq—gﬁ—y'l-%, N, N, N -tetranet hyl -uroni uxn hexafl uorophosphate
(HBTU; 45 ng; 0.12 mol), butyl amne (12 ~LL; 0.12 mol), and

di i sopropyl ethylam ne (35 L; O. ZQIHWD|R The reaction was stirred at room
tenperature for 12 hours. The e tFp diluted with ethyl acetate
(20 m.) and 10% aqueous sodi um onat € 0 nL) and stirred for 5

m nutes. A precipitate fornmed which was f Iygvg\‘and dri ed under reduced
pressure to

N-Butyl-4-methoxy-3-(3-pyrazin-2-yl-ureido)-benzamide

To a stirred solution of 4-Methoxy-3-(3-pyrazin-2-yl-ureido)-benzoic acid (32 mg; 0.11 mmol) in N-
methyl pyrrolidinone (1 ml) was added O-benzotrazol-1-yl-N,N,N’ N’-tetramethyl-uronium
hexafluorophosphate (HBTU; 45 mg; 0.12 mmol), butyl amine (12 plL; 0.12 mmel), and
diisopropylethylamine (35 uL; 0.20 mmol). The reaction was stirred at room temperature for 12 hours.
The reaction was diluted with ethyl acetate (20 mL) and 10% aqueous sodium carbonate (20 mL) and
stirred for 5 minutes. A precipitate formed which was filtered and dried under reduced pressure to
yield an off white solid (49% yield).

'H-NMR (400 MHz, d;-DMSO) & 8.90 (s, 1H), 8.63 (s, 1H), 8.35 (s, 1H), 8.23 (m, 1H), 8.21 (s, 1H),
7.52(d, 1H), 7.06 (d, 1H), 3.95 (s, 3H), 3.22 (m, 2H), 1.50 (m, 2H), 1.33 (m, 2H), 0.90 (¢, 3H)

LRMS (apci, positive) m/e 344.1 (M+1)

Compound 190:



yield an off white solid (49%yield). 'H NWR (400 MHz, d6-DVSO) 5 8.90
(s, IH, 8.63 (s, 1H), 8.35 (s, IH, 8.-288{m 1H), 821(s | H) 31 M55
(d, IH), 7.0 (zo704d4d), 3.95 (s, 3H), 3.22 (m 2H), 1.50 (m 2drwsd283s51 m
2H), 0.90 (t, 3H) LRWMS (apci, positive) mle 344.1 (M+1l) Conpound 190:
-108 - 3 | AUG 2005 WD 02/070494 PCJ/ UsS021 06452 H N N-B

e

nzyl - 4- met hoxy-3 - ( 3-pyrazin- 2- benzam de Prepared accordi ng
to the procedure of Conpound 189 u;ﬁay | amine (70%yield). 'H NWR
(400 MHz, d6-DVBO) S 8.92 (s, 1H) )Y 8.90 (Br s, 1H), 8.73 (s, 1H), 8.33
(s, 1H), 8.23 (s, 1H, 7.60 (d, 1H), 7. ’m@l) 7.23 (m 1H, 7.12
(d, 1H), 4.44 (s, 2H), 3.96 (s, 3H LRMVB (a%m sitive) me 378.1 (M+1l)
Compound 191: 4- Met hoxy- N- phenet hyl - 3- (3- pyrazi n-2-y1-urei do) - benzam de
Pr epar ed accor di ng t o téBprzdaedethey-3f3-onpeuyidrelBpbeansinidg phenet hyl am ne
(68%yield). "H NWR (400 MHz, d6-DMSO S 8.92 (s, 1H), 8.64 (s, 1H), 8.40
(rn, 1H), 8P3Bargdpccorduy toiBe 12903(1“33 Ofﬂq)npound’ 139251{1@%4(!-9311“7(7% yipld).8 (m SH),

7.08 (d, | ,396 S 3.44 (m _2H), g 'i? &E
posi ti ve) (1@{,‘. PR, gg) 890(brs, IH) 73 (s, 1 )833 (s, 1H), 8.23 (s, 1H), -
4- Met hoxy- I\|-7(6§(de3n7y31 (ﬁf%ﬁﬂ?(‘&’(}g DIAG2Tha24 G ZHr 0y Hbenzar ri de

Prepared ac to.t of Conpound 189 usi ng phenpropyl
ar ni ne (65%(5%%(“ P"S‘“"ﬁf‘ﬁﬁxﬁz{ 4@%%& d6-DVBO) 8 8.92 (s, IH), 8.64 (s,

IH), 8.36 ($umdddded- 23 (s, 1H) 7.56 (d, 1H), 7.32-7.22 (rn, 5H), 7.18
(m 1H), 7.10‘% ,gg,l“ IH), 3.97 (s, 3H), 3.24.4m 2H), 2.62 (dd, 2H), 1.82
(m, 2H LRMS (apci positive) nge g}OGHl M+1) Conmpound 193: H ~1V~ N

-109- 3 "1 AUG 2005 WD 02/ 0704W 6452

N (2-.13enzenesul fonyl -et hyl ) - 4- hox¥y - 3

-pyrazin-2-yl -urei do)-benzam de Prepared c to the procedure of
Conpound 189 usi ng 2-benzenesul f onyl - et Ryl §mi fe 42% .

4-Methoxy-N-phenethyl-3-(3-pyrazin-2-yl-ureido)-benzamide
Prepared 'accarding to the procedure of Compound 189 using phenethyl amine (68% yield).

'H-NMR (400 MHz, d;-DMSO) 5 8.92 (s, 1H), 8.64 (s, 1H), 8.40 (m, 1H), 8.35 (s, LH), 8.23 s, 1H),
7.52(d, 1H), 7.33-7.18 (m, SH), 7.08 (d, 1H), 3.96 (s, 3H), 3.44 (m, 2H), 2.82 (m, 2H)

LRMS (apci positive) m/e 392.1 (M+1)

Compound 192:

4-Methoxy-N-(3-phenyl-propyl)-3-(3-pyrazin-2-yl-ureido)-benzamide
Prepared according to the procedure of Compound 189 using phenpropyl amine {65% yield).

'"H-NMR (400 MHz, d;-DMSO) § 8.92 (s, 1H), 8.64 (s, 1H), 8.36 (s, 1H), 8.23 (s, 1H), 7.56 (d, 1H),
7.32-7.22 (m, SH), 7.18 (m, 1H), 7.10 (d, IH), 3.97 (s, 3H), 3.24 (m, 2FT), 2.62 (dd, 2H), 1.82 (m, 2H)

LRMS (apci positive) m/e 406.1 (M+1)

s

Compound 193:
-

Q;

o) E/\,/S\O



yield). 1H NWR (400 Mz, d6-DVSO) S 8.90 (s, 1H), 8.58 (s, lH) ﬁ]s(o_br
s, IH, 8.32 (s, 1H), 8.23 (s, 1H), 7.989¢d, 2H), 7.74 (rn, %AUB?&
(d, 2H), 7. 99 Q@P704%) 7. 05 (d, 1H), 3.95 (s, 3H), 3.57 (m DEFUSeRE452
211) LAMS (apci positive) me 456.0 (M+1l) Conpound 194:

e e S s
L A 0 NG e IR

(s, 1H), m 1H)., 7.50 (d, 1H), 7.28 (d, 1H), 7.22 (rn, 1H), 7.08
(d, 1H), 3. 9%\ 4&%3159{361@89@(’5!)&1),%5@@ {1 8. 280 LIRS 288 1P eSh sl M)

me 415.2 (Mbsd)q, Q@ﬁ'@w&dzﬂ) D65 (bl 2H), 7.38 (d, 1H), 7.05 (d, 1HD), 3.95 (s, 3H), 3.57 (m, 2H), 3.51 (m,
4- Met hoxy- 32({31pyra2| n-2-yl -urei do)-N-(2- pyl‘l(dl n-4-yl -ethyl)-benzam de

Prepared according to the procedure of Conmpound 189 using

2- pyri di n- 4 LRMSdbeimositiven@/e(4840 @dyh el d) ' H-NVR (400 MHz, d6-DMSO) S 8.91
(s, 1H), 8.63 (s, IH), 8.46 (d, 2H), 8.40 (m 1H), 8.35 (s, 1H, 8.24
(s, 1H), 7.&pmpelndid4 7 26 (d, 211), 708(d 1H), 3.96 (s, 3H), 3.50
(m 2H), 2.84 (m 2H) LRVS (esi p05|...t|\4e) ot e 415.2 (M+1) Conpound 196:

N- ( 1H Benzoi m dazol - 2- yl net hyl ) (3 pyrazin-2-yl -ureido)-benza
m de Prepared according to the und 189 using C- (I

H benzoi nudazol - 2-yl ) -i net hyI am ne 6% i eI d) 110 - 31 AUG 2095
WO 02/ 070494 PCT/ US02/ 06452 ' H NMR (400 O S 8.99 (t, 1H,

8.91 (s, 1H), 8.77 (s, 1H), 8,36 (s, 1H), 23(s 1H, 7.66 (d, 1H),
7.56 (d, 1H), 7.44 (fdvedddy-3-(T-pezid-2yl- Mo)-Né(zéﬁlddh-yl?ek&n-b&m%déS 3H) LRMS
(esi positive) me 418,1 (I\/Hrlf Conpound

N[ 2- ( 1H | n@edperdd agboydisg thithk ];méédxﬁébﬁtﬁ:@eﬁd(l@@ipg apirtin2-yiethylasing ApYheny am de
Prepared according to the procedure of Conpound 189 using tryptam ne (51%
yield). * H NUARMRE NHz. d-BBISOMSD)0 (S 180,854 (s 11852 (L8 HES4¢ &n, 1HMB 328, 4B, (t,

| H), 8.33 ($;21(sH), B72m, {1, 7.501, 1H),7.28 (1, {1, 7.2H)m, 11D, BB ((.dH), BI9p (s, 3B (e,
1H), 7.17 (SD.2@2H1 (d, IH), 7.07 (m 1H), 6.97 (m 1H), 3.96 (s,

LRMS (esi positive) m/e 415.2 (M+1)

wan xr
o A

4-Methoxy-3-(3-pyrazin-2-yl-ureido)-N-(2-pyridin-4-yl-ethyl}-benzamide

Compound 195:

Prepared according to the procedure of Compound 189 using 2-pyridin-4-yl-ethylamine (41% yield)

"H-NMR (400 MHz, d;-DMSO) 5 8.91 (s, 1H), 8.63 (s, 1H), 8.46 (d, 2H), 8,40 (m, 1H), 8.35 (s, 1H),
8.24 (s, 1H), 7.47 (d, 1H), 7.26 (d, 2H), 7.08 (d, 1H), 3.96 (s, 3H), 3.50 (m, 2H), 2.84 (m, 2H)

LRMS (esi positive) m/e 415.2 (M+1)

Compound 196:

-~

E:j“zr”wi?
o u/\HrN\@

N-(1H-Benzoimidazo!-2-ylmethyl)-4-methoxy-3-(3-pyrazin-2-yl-ureido)-benzamide

Prepared according to the procedure of Compound 189 using C-(1H-benzoimidazol-2-yl)-methylamine
(26% yield),



311), 3.54 (m 211), 2.95 (m 2H). LRMS (esi positive) nme 431.1 (M)
Conmpound 198: 0" HHOCN /NY NO ~ O N18~-~N H j 31 AUG 7005

4- Met hoxy- NEQ ®2/¢78#%hy| - phenyl - ami no) - propyl ] - 3- ( 3- pyr azi n- 2P¢TABP2EIGES) - be
nzam de Prepared according to the procedure of Conpound 189 using

N- et hyl - N- phenyl propyl diamne (81% yield). 'H NV (400 M1z, d6-DMSO S
8.92 (s, 1 -NI\QRG’I&OEQ‘B, dHMSCY 5389 (tz 1), SPF-I;S, 119, 8Y (¢, H), B3 (s, B12823(s 1HILH) ,
7.55 (d, 1K)%6 (& 107 56{d B 74447807 i 465 6820 397EPH 3. 96 (s, 3H),

3.37 (m 2 .25 (m \ (s, 3H), 1.77 (m 2H). LRMS (esi
positive) ;DW%%P?&(WII‘%Q%%E%d 199:
N- ( 1- Benzyl s pVr. idi n-3-yl)-4-nmet hoxy- 3- (3- pyrazi n- 2-yl - urei do) - benzam .
de Prepare 2l é’7c'jg to the procedure Conmpound 189 usi ng
3-am no-I|-benzyl pyrrolidine (48§ Ryikld). -111- 31 AUG 2005 WO 02/ 070494
PCT/ US02/ 06452 ' H NVR (400 MHz, - 8 8.90 (s, 1H), 8.62 (s, 1H),
8.36 (s, IH, 8.30 (d, 1H), 8. (s,” 1 7 (d, 1H, 7.32 (m 4H),
7.22 (m IH, 7.15 (d, IH), 4.37 (m 1A, 3H), 3.59 (s, 2H),
2.79 (m 1H), 2.60 (m IH), 2.39 (m 1H4 2.1 IH), 1.80 (m 2H).
LRVS (esi positive) me 447.2 (M+l) Conmpound 200:
N (2- D net hyl am nonet.hy-thddsmt M.T,Nﬂﬁ'ﬁ.tj] lpvrazih-3-vRYEeRS)L R n=2mil - Ur ei do) - be
nzam de Prepared acgop(qui ng tf)%teﬂgnproce ur%pglf%z Co—r)rfgounﬁ 189 usi ng
N, N, N' -t ri reedpheyd acedréiyg tditiepraeeiufeDB Comppinel 169 using iy ivind 800 yividy, d6- DVBO) &
9.39 (br s, IH, 8.91 (s, 1H), 8.35 (s, 1H), 8.33 (d, 1H), 8.23 (s, 1H),
7.16-7.09 (‘'HyNMRH400 BIHB G- 8 B)92 (s31H)G.6016s, 1REH.43 (B.187, 8(3B (5, 11DH).24 (2189 (s,
3H), 2.85 (M0(&Hp 6(dLRDS7~(‘5{e)£§41,H),ﬁd§i(SB 1H)e) 11l d HB 7 37 Pm, (1K, B)97 (m, 1H), 3.96 (s,

3H), 3.54 (m, 2H), 2.95 (m, 2H).

LRMS (esi positive) m/e 431.1 (M+1)

Compound 198:

i T
SRee
N /@
oINSy
H 1
4-Methoxy-N-{3-(methyl-phenyl-amino)-propyl}-3-(3-pyrazin-2-yl-ureido)-benzamide

Prepared according to the procedure of Compound 189 using N-methyl-N-pheny! propyldianine (81%
yield).

'"H-NMR (400 MHz, d,-DMSO) & 8.92 (s, 1H), 8.64 (s, 1H), 8.37 (m, 1H), 8.35 (s, 1H), 8.23 (s, 1H),
7.55(d, 1H), 7.14 (m, 3H), 6.70 (d, 2H), 6.58 (t, 1H), 3.96 (s, 3H), 3.37 (m, 2H), 3.25 (m, 2H), 2.86 (s,
3H), 1.77 (m, 2H).

LRMS (esi positive) mfe 435.2 (M+1)

UT?
e

N-(1-Benzyi-pyrrolidin-3-y1)-4-methoxy-3-(3-pyrazin-2-yl-ureido)-benzamide

Compound 199:

Preparcd according to the procedure of Compound 189 using 3-amino-1-benzyl pyrrolidine (48%
yield).



Conpound 201: H N N N 4- Met hoxy- N- (3- et hyl am no- propyl ) - 3-(3-pyrazin-2-
yl -ure ido)-benzam de Prepared accorditiglio the procedure of Co AUndils
189 usi ng NYWREM4Yr opyl di amine (15%vyield). 'H NVR (400 MPET/USQHN6482
7.98 (m 2H), 7.91 (s, IH, 7.82 (s, 1H, 7.17 (d, 1H, 6.73 (d, 1H),
3.73 (s, 3HI-NMR @00 ¥Hy, 42PYISOPS 9% (6,riH), 314} (s, T)S136(s 1HBEFO (d;LI.}BBS-(ZZr{;, 1HH) .
LRVE (esi, pasd ie]34imedB5022(my N1T-15 (Gowpddn e 28R 3-96(s, SH), 3.59 (s, 2H), 2.79
N- ( 3- Di net hyraf e Frndpii2y? fogpRdg ymd H). (130 G9PHri n- 2 -yl - urei

do) - benzar ni Pr epar.e C ing to the procedure of Conmpound 189 using
N, N- di met hy ™ dtfilf"a‘i“& éﬁ?'g%%'gyi el d). 'H NWR (400 Mz, D20) S 7.98 (s,
1H), 7.96 ($ymy 206: 81 (s, 1H), 7.16 (d, 1H), 6.72 (d, 1H), 3.73 (s,
3H), 3.29(?‘%_’”, , 3.09 (m 2H), 2.80 (s, 6H), 1.93 (m 2H). W

02/ 070494 LRVS (esi, positive) mic 373.2 (Mr1l) Conpound 203: -112 31 AUG
2005 PCT/ US02/ 06452 N R

N- ( 3- Di net hyl ar ni no- propyl ) - 4- meﬁiazfy?ﬂﬂl- yl - 3- (3- pyr azi n- 2-yl - ur ei do) -
benzam de Prepared according to prloceddr e of Conpound 189 using

N, N, N -trimethyl propyldianxine (60% vyield)~ _# NWR (400 Mz, D20) S
8.37 (s, 1H), 8.19 (s, 1H), 8.04 (s, IH, 7/80 (d, 1H), 7.13 (m IH),
7.01 (m 1H), 3.82 (s, 3H), 3.51 (m 2H), 3.11 (m 2H), 2.96 (s, 3H,
2.80 (s, 611), 2N@ZADiwthy@hino-ethMEmebery;N-petbylB31{3pyrazin-yl3@ido)-bénrdriide
Conpound 204: 4- Met hoxy ) _ o

N- [ 3- (4- et Rippargs aseordine) ththq prggeylurp pifpyippund 1§93isigg NARY ridpetiyl ethyldipgias OBénzani d
e Prepared Jelor di ng to the procedure of Conpound 189 using

3- (4- net hyl 1 pi in=l-yl)- m 57%.yi ) cern VR ,
orty 3 0. 1o B e e AR R I T D e W et
LRMS (esi, positive) m/e 373.2 (M+1)

Compound 201:

-~

whon T
-~
N
o N/"\/\N/
H H

4-Methoxy-N-(3-methylamino-propyl)-3-(3-pyrazin-2-yl-ureido)-benzamide
Prepared according to the procedure of Compound 189 using N-methyl propyldiamine (15% yield).

'H-NMR (400 MHz, D,0) & 7.98 (m, 2H), 7.91 (s, 1H), 7.82 (s, 1H), 7.17 (d, 1H), 6.73 (d, 1H), 3.73
(s, 3H), 3.29 (m, 2H), 2.98 (m, 2H), 2.61 (s, 3H), 1.88 (m, 2H).

LRMS (esi, positive) m/e 359.2 (M+1)
Compound 202:
a1
( j/ e
N/ Q
o g/\/\T/

N-(3-Dimethylamino-propyl)-4-methoxy-3-(3-pyrazin-2-yl-ureido)-benzamide

Prepared according to the procedure of Compound 189 using N,N-dimethyl propyldiamine (51%
yield).

'H-NMR (400 MHz, D;0) § 7.98 (s, 1H), 7.96 (s, 2H), 7.81 (s, 1H), 7.16 (d, 1H), 6.72 (d, 1H), 3.73 (s,
3H), 3.29 (m, 2H), 3.09 (m, 2H), 2.80 (s, 6H), 1.93 (m, 2H).



1H), 3.79 (s, 3H), 3.48 (br s, 8H, 3.36 (m 2H), 3.17 (+n, @5 5(5
3H), 1.96 (m 2H). LRMS (esi, p05|t|ve)Uﬁn/e 428. 2 (M) qupouné 05:

WO 02/070494 CT/US02/06452
{2 [ 4- Met hoxy- 3- (3-pyrazin -urei do) - benzoyl am no] -ethyl }-trinmet hyl -
nDnlun1ch|dﬁﬂ@%@ﬂﬂwéwﬁ?@@3&b%é#twng to the procedure of Conpound 189
using 2-ftrimethyl arranoni umethyl amne (63% vyield). 'H NVR (400 VHz,
D20) 3 8. 17-qmpound®s: g o5 (s, |H), 8.03 (s, 1H), 7.93 (s, 1H), 7.32 (d,
1H), 6.84 (d, |IH), 3.80 (s, 3H, 376 ( 2H), 3.44 (m 2H), 3.11 (s,
9H). LRMS (esi, positive) rule Conpound 206 -113- 31 AUG ZOOSs
WO 02/ 070494 PCTI US02106452 4 0
4- Met hoxy- N- ( 3- mor phol i n- 4-yl - propyl ) - 3- ((3- pyr azi n- 2- yI - ur ei do) - benzani de
Prepared according to the procedure of ~E89 usi ng
3- nor phol i n-4-yl - propyl am ne (69% vyield) H-NNR 400 MHz, d6- DNBC» S

8.91 (s, IH,

7.54 (d. 1H), 8”%’\"&”‘%%“ 'P?ng“ %gfh"xm'ﬂi-mt%@% %szdj% '““‘é“gé“ﬁ’aﬁ‘;‘de

2.34 (m 4 %Hh J

415 2 (M+1;_€re ar%% %’é?\ gﬁ%gi}@moc;duple Cgr[ﬁ]o 9us|n§|\1@\r,§ﬂe§{methgpp%pgdd\éﬁine (69/0

3- Met hoxy- 4- (3- (5- et hyl - pyrazi n-2-yl ) -ureido] - benzoic acid Step 1:

(5- Met hyl - pyiradk (wod Mitz) D©36 BaMsC1IB.19 (4, B 8. 5L Vi), @S0 @d, 11)] @18 frk)! 7. ®d

sol uti on of(némp%(k 3}mwzfsgmmg3§b@m§b g?;QCEHfM 82035 8%203 ’;(ﬁr;’sml)i in 300
M.. of toluene at- roomtenperature under nitrogen was added tri ethyl

am ne (14 mMRMI@ES, perote) mleGBT.O@EEL) by di phenyl phosphoryl azide (21.6 ni,
100 mml). After 30 min. at roomtenperature, 2-nethyl-2-propanol (19
mL, 200 r nrémivpundd8d:added and the solution imersed in a 90 C oil bath.
After 2 hours, the reaction was capl @d 0 RT, diluted to 600 nL with

Et OAc, and washed 3 x 60 nL mﬁfﬁlggga and 1 x 600 nL with saturated
NaCl . The organics were dried iltered and concentrated to a
yellow solid (17.5 g, 83%. 'H NR (400; MHz, CDC13) 8 9.16 (s, 1H), 8.05
(s, IH), 7.56 (br s, IH, 2.50 (s, 31 ),g’T/@a«’(ﬁ 9H). Step 2:

S5- Met hyl - 2-am nopyrazine. To a stirred solutio

(5-net hyl - pyra2|n 2- yég carbamc acid tert-butyl ester (2.1 10 mmol)
in 30 mL CH2Cl 24-MetberyN-{ridwrethylripergian-shersoridd S21P gy 3- ﬂdﬁr%dabmaeﬂdacu d

Prepared according to the procedure of Compound 189 using 3-(4-methyl-piperazin-1-yl)-propylamine
(57% yield). .

'H-NMR (400 MHz, D;0) § 8.18 (s, 1H), 8.06 (s, 1H), 8.04 (s, 1H), 7.96 (s, 1H), 732 (d, 1H), 6.85 (d.
1H), 3.79 (s, 3H), 3.48 (br s, 8H), 3.36 (m, 2H), 3.17 (m, 2H), 2.83 (s, 3H), 1.96 (m, 2H).

LRMS (esi, positive) m/e 428.2 (M+1)
Compound 205:
N NN
(rY
L 9
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{2-[4-Methoxy-3-{3-pyrazin-2-yl-ureido)-benzoylaminol-ethyl} -trimethyl-ammonium chloride

Prepared according to the procedure of Compound 189 using 2-trimethylammonium ethyl amine (3%
yield).

'H-NMR (400 MHz, D,0) & 8.17 (s, 1H), 8.05 (s, 1H), 8.03 (s, 1), 7.93 (s, 1H), 7.32 (d, 1H), 6.84 (d,
1H), 3.80 (s, 3H), 3.76 (m, 2H), 3.44 (m, 2H), 3.11 (s, 9H).

LRMS {esi, positive) m/e 373.0 (M+)

Compound 206:



(30 nL). The solution was allowed to warmto RT overnight. The ohwezp(ﬁ?
was rotary evaporated to renove T1; A ahath-t he resi due was redi n
200 nL CH2CWV® RQAd048¢irred with 100 nL 10% Na2CO3. The or ganPE€HUHEE452

i sol ated and the aqueous solution extracted 3 x 100 nL with CH2Cl2. The
organi cs were conbined, dried (My§O4), ¥iltered and concentrated to an
orange solid (1 g, 92% . 'H "M} 0‘91( CDC13) 8 8.46 (s, 1H), 7.70.
(s, 1H), 2.49 (s, 3H). Step 3:

3- Met hoxy- 4-[ 3- (5- net hyl - pyr azi n- 2 yl) - u elggl\- benzoic acid nmethyl ester.
To a stirred solution of

3- met hoxy- 4- (4-ni tro- phenoxycar bonyl am no?-ben%‘eye acid nethyl ester
(11.7 g, 33.8 mml in 34 nL NVP at room tenperature under nitrogen was
added 5- met hyl - @wr%@rrﬁ@vf(%négl-wgpylﬁzﬁ*ayrh%¥ )’l"a‘?ﬂi’)tbﬁ@a‘?‘é?actl on was
i mrersed in_an 85 C0|I ath. Aft urs .the reactio wedto
cool to roo e{""‘é‘?‘?ﬁé“P’Eﬂ“ﬁF" ed’ﬁ?fe?i’rep‘?fgeinbci“fl‘glgg “f"ﬂﬁan‘é?fph(%f‘ gpr(’@‘%ﬁ" %

added and t K& precipitate vvas |soI at ed by filtration (4.7 g, 44%.

NONE P pe b i h e i e b e

stirred suspen5|on of 3-

met hoxy- 4- [ BRUS (sskpdentle) pyersaz2 20yl ) - ur ei do] - benzoi ¢ acid nethyl ester
(7.15 g, 22.6 mol) in 3:1 MOH H20 (226 nL) at RT under N2 was added
| it hi um hydCoxpodst 28anohydrate (9.5 g, 226 nmmol) as a solid and the

m xture heated to 65 T. After reaching tenperature, the suspension
gradual |y becane a bright yeIIOM/soIqtign oAfter about 4 hours a

precipitate formed but the reacti nued overnight. After
cooling to RT, McOH was renoved bg rﬁto ap d the aqueous suspension
diluted -114- 31 AUG 2005 WD 02/ £94 7706452 with 100 nL H20 and
neutralized to pH=5 with concentrated HCL As pPES was approached, the

suspensi on tanmed fromyel |l ow t ite. S ension was then filtered
t hrough paper on a | ar gl eMet%"é‘P’éﬁ?'g]‘F‘?H’Pﬂ@}”az :ﬁg? Fifiglb &W’Gﬁc‘%nt very

R T

in a dessi QY. '1 b b9l
88%) . 'H NVRnb Oedﬂ h}g& S hh ?;opa}:ﬂa iy Sbw stdlided @nd? 2

(s, 1H), 7. &ésdidion ihﬁﬁcrsed7 in2d0 6(5011 ﬂaltﬂ ,Af’s%r b2 u{sSthe Bddlien 3&54301{@0 R3H)utedGeBOUN
208: H e- | miN-wkth EMDAR, and washed 3 x 60 mL with 10% Na,CO; and 1 x 600 mL with saturated NaCl. The :
- Met hoxy - 4- pi@anics wem dtidd YMg$O4), ditered R yépentrated tol @Yol ¢Aidiyrd glisbreR-'FINMR (MY ) - b
enzam de ToMalzsGDH(l) &d.166) WX, 801 (HH), 7.56 (brs, 1H), 2.50 (s, 3H), 1.55 (s, SH).

3-met hoxy- 4- [ 3- (5- met hyl - pyrazi n-2-yl) - urei do] - benzoi ¢ aci d my, 0.1
mol) in 1 fp RvP-MathyRFapiropyragia da@@l a segrdtsplatipnvaf 4-malbd-Pardeled- alrb,a Ageidyy,

0. 11 nunol ) rtphg! esteyf2. b&r?glnﬁ‘i?”\/@; g CHp gt f & unges nypogrnwas addpitriflppengenis el ed

3 a oW RT overnight. The solution was rotary evaporated to
wth 2-et hygemovc N3 on'rzséxti Wi redlséoljggl o mL CH;Cl, and stirred with 100 mL, 10% Na,COs.

The organics were isolated and the aqueous solution extracted 3 x 100 mL with CH,Cl,. The organics
were combined, dried (MgSQ,), filtered and concentrated to an orange solid (1 g, 92%). 'H-NMR (400
MHz, CDCl;) 5 8.46 (s, 1H), 7.70 (s, 1H), 2.49 (s, 3H).

Step 3:  3-Methoxy-4-[3-(5-methyl-pyrazin-2-yl}-ureida]-benzoic acid methyl ester. To a stirred
solution of 3-methoxy-4-(4-nitro-phenoxycarbonylamino)-benzoic acid methyl ester (11.7 g, 33.8
mmol) in 34 ml. NMP at room temperature under nitrogen was added S-methyl-2-aminopyrazine (3.69
g, 33.8 mmol) and the reaction was immersed in an 85 °C oil bath. After 6 hours the reaction was
allowed to cool to room temperature and a precipitate formed. EtOAc (200 mL) was added and the
precipitate was isolated by filtration (4.7 g, 44%). ‘H-NMR (400 MHz, ds-DMSO) 5 8.79 {br 5, 1H),
8.36 (d, 1H), 8.23 (s, 1H), 7.60 (4, 1H), 7.52 (s, 1H}), 3.98 (s, 3H), 3.81 (s, 3H), 2.42 (s, 3H).

Step 4: 3-Methoxy-4-[3-(5-methyl-pyrazin-2-yl}-ureido]-benzoic acid. To a stirred suspension of 3-
methoxy-4-[3-(5-methyl-pyrazin-2-yl)-ureido}-benzoic acid methyl ester (7.15 g, 22.6 mmol) in 3:1
MeOH:H,0 (226 mL) at RT under N, was added lithium hydroxide monohydrate (9.5 g, 226 mmol} as
a solid and the mixture heated to 65 °C. After reaching temperature, the suspension gradually became 2
bright yellow solution. After about 4 hours a precipitate formed but the reaction was continued
overnight. After cooling to RT, MeOH was removed by rotovap and the aqueous suspension diluted



mol ) followed by Hunigs Base (35 .tL, 0.2 mmol). After stirring

overni ght, NMP was renoved by bul b to bulb transfer at 70 C undﬂ @H?@é
vacuum and the residue stirred with a miure of CH7CI 2 (10 A Yo
Na2CO8 (10 Pf’l'_‘?“{l?ff’ﬁ corrpl ete di ssol uti on occurred. The or gaRFE SWé?‘sész

i solated, dried Iter ed and concentrat ed. The re5| due wa

triturated W @HO‘H@%@O{ *l?d %"’aP% 111G coprrated DaChed the
ﬁﬁg “sﬁ'@fﬁg e
310 ours s Was

filtrati on CFEFYY

H_ uiggu‘;éw

funn The J01, W, seve

(7d481]7_1?31 Qlemil t g ed resi h1g1~2va m in a
ssé 0 o’ve ’the 1 as 6 » 88% Z, dg- S(lﬁ ]

3H) . LRMS ( 5 (brROR, H) 4 5, 3H) 2.42 (s, 3H).

N 75
N (1- Benzyl p| perl ﬁ
- [ 3- (5- met hyd, y_nga/dhaz@gn 2 yI) ur ei do] benzam de Prepared according to the
met hod of Conpound 208 usi ng 4-am no-|-bgaAzyl piperidine except the

crude product was purified by chiora aphy on a Bi ot age 12S col um
eluting with 92.5/7.5 CHzC ZI

: ieh—d). H-NI\/R(400 MHz,
CDC13/CD30D) 5 8.44 (br s, 1 32(d p N , 1H), 7.47 (s, 1H),
7.38- 7.28 (m 6H), 7.09 (d, IH, 4.00 (m : (s, 3H, 3.60 (s,
2H), 2.98 (m 2H), 2.52 (s, 3H), 2.25 (m 2H), 2.00 (m 2H), 1.64 (m
2H) LRVS (esi, pasMthax@y-[BH emdiid prazi\nll) urEadpo peridn.8-yl-ethyl)-benzamide
N- ( 3- Di net hyl am no- propyl ) - 3- net hoxy-4-[ 3-(5
- met hyl - pyr &ei mstlreg | splutipncef Fothetipans-flriSchesthyl-fragin-2-3)-dreidd)Be20IO Hicid W) mg, 0.1
02/ 070494 P@FialSp2/rale AP 40RE e p ewbpaicreastien viRy Wao 2dded HREY édme {0 ICompdu ride 208
usi ng N, N- diswpensipr vy efpgil derakdi lﬁ’éﬂtﬁ?@%%ﬂpéﬂeﬁ WltWNWR apisoOTifipy (1346LDRBD) 8
8.90 (br s, mmp) fglloxmd py W@Bas:@%m(m ovgrpight, NNIBzaggm‘@

7.50 (d, 1H)b“1b3°'9‘§"( fer and e tmz ith pt of Chigfyly (10
2.41 (s, 3 Dm")% ! 1 11Fte dissg F«HQ}: tﬁ’g% 3; gil:ed dried
t re concenfrate residu was triturate Ac to prod e a solid which
1

Conmpound 211 o
3- Met hoxy- 4‘15%5? drrvsytfﬂmlltlcm 71A’¥wld) 2-yl)-ureido]-N(3-nofpholin- 4 yI propyl

) - benzam de: %"-b@i Sodh Y
o R R TR
7.50 (d, 1H)m&(957pe§uveﬁmma<m1xm 2’H) 331 (m 8H) 12 (m 2H),

2.41 (s. 3H), 1.92 (m 2H) LRMS (esi, positive) tale 429.1 (Mt1) Conpound
212: Compound 209:

N-(1-Benzyl-piperidin-4-yl)-3-methoxy-4-[3-(5-methyl-pyrazin-2-yl)-ureido]-benzamide
Prepared according to the method of Compound 208 using 4-amino-1-benzyl piperidine except the
crude product was purified by chromategraphy on 2 Biotage 123 column eluting with 92.5/7.5
CH,Cl,/MeOH. (61% yield).

'H-NMR (400 MHz, CDCIy/CD;0D) 5 8.44 (br s, 1H), 8.32 (d, 1H), 8.09 (s, 1H), 7.47 (s, 1H), 7.38-
7.28 (m, 6H), 7.09 (d, 1H), 4.00 (m, 1H), 3.99 (s, 3H), 3.60 (s, 2H), 2.98 (m, 2H), 2.52 (s, 3H), 2.25
(m, 2H), 2.00 {m, 2H), 1.64 (m, 2H)

LRMS (esi, positive) m/e 475.2 (M+1)

P
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&

N-(3-Dimethylamino-propyl)-3-methoxy-4-{3-(5-methyl-pyrazin-2-yl}-ureido]-benzamide

Compound 210:



N- (2- D net hyl am no- 2- phenyl - et hyl ) - 3- net hoxy 4-13-(5-net hyl - pyrazi n-2-yl)
- urei do] - benzam de Prepar ed according td!'the nethod of Conpou Ai58200s i ng
N- ( 2- di net hW%M 85 2- phenyl ethyl am ne except the crude pPSE{P@'P 10642

purified by _chromatograp onaBlotae 12S colum el uti wth 92 5175
CH2Cl 2/ MeOHF fe(’ﬁ“é‘%%?fdg‘fv’&’)mm@‘ﬁwﬁcﬁ‘&m M using SL M5t Y@"?Yg‘g e (0% yjiolg)

8.88 (s, | Mo, Bu0 %Ms é@ % %ﬁ 522,373 gsl(xi
1H, 3.70 (g I@? 2 3n
LRVS (esi, gﬁé’% thge' i ;{)§§ %;{)(’)und{’s §I'3 néé)

N-(2- Di met hih{ﬁi@](égpposinve‘)myll ﬁtFnyl ) - 3- met hoxy- 4- [3 (5

- et hyl - pyrazi n-2-yl)-ureido] -benzam de Prepared according to the nethod

of Conpound Gegunsiing N-(2- di met hyl ami no) - 1- phenyl ethyl amine except
t he crude product was purified by chr omgtogr aphy on a Bi ot age 12S col um

eluting with 92.5/7.5 CH2Cl 2/ 270y| el d) NNR (400 MHz, dDVBO)
8 11.61 (br s, 1H), 9.71 (br 42H(d 1 $8.36 (s, 1H) 8. 09
(s, 1H), 752721(m 7H) 3H), 2.80 (in,

IN, 2.52 (s, 3H), 2.37 (s, 179 (br oS - 116- 3 11 AUG 2035
WO 02/ 070494 PCTI US02/ 06452 LRIVB (esi, positi ve) me 449.0 (Mt1l) Conpound
214: 3-Methoxy-4-[3-(5-methyl-pyrazin-2-yl)-ureido]-N-(3-morpholin-4-yl-propyl)-benzamide

N-(1- Aza- bicycl o] 2. 2. 2] oct - 3-y| ) - 3- net hoxy-4-[ 3- (5- met hyl - pyrazi n 1)-u
el doj - benz Kiep e crig éarewnaemfgprﬁ@uw ?Hsélgﬁé't* i SRSpRy BN (BB g

PR e L
(rn, ) %g&ng p%%(e)nge%% é(ﬁllrl)A'H) 2.42 (s, 3H), 1.87 (m IH, 1.80

(m lH) m ‘1H). LRMS (esi, positive) me 411.0

(Mr1) Conpoungpddiiz/
2 L C
N, N N
,ﬁmﬁys‘!ﬁ
o

N-(2-Dimethylamino-2-phenyl-ethyl})-3-methoxy-4-[3-(5-methyl-pyrazin-2-yl)-ureido]-benzamide
Prepai‘ed according to the method of Compound 208 using N-(2-dimethylamino)-2-phenyl ethyl amine
except the crude product was purified by chromatography on a Biotage 125 column eluting with
92.5/7.5 CH,Cl,/MeOH. (12% yield).

'H-NMR (400 MHz, d,-DMSO) & 10.05 (s, 1H), 8.88 (s, 1H), 8.20 (m, 3H), 7.41-7.19 (m, 7H), 3.96 (s,
3H), 3.78 (m, 1H), 3.70 (m, 1H), 3.57 (m, 1F), 3.38 (m, 15), 2.50 (s, 6H), 2.40 (s, 3H)

LRMS (esi, positive) m/e 448.9 (M+1)
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N-(2-Dimethylamino-1-phenyl-ethyl)-3-methoxy-4-[3-(5-methyl-pyrazin-2-yl)-ureidoj-benzamide

Compound 213:

Prepared according to the method of Compound 208 using N-(2-dimethylamnino)-1-pheny! ethyl amine
except the crude product was purified by chromatography on a Riotage 125 column eluting with
92.5/7.5 CH,Cl,/MeOH. (27% yield).

'"H-NMR (400 MHz, ds-DMS0) 5 11.61 (br 5, 1H), 9.71 {br s, 1H), 8.42 (4, 1H), 8.36 (s, 1H), 8.09 (s,
1H), 7.52-7.21 (m, TH), 5.05 (br s, 1H), 3.93 (s, 3H), 2.80 (m, 1H), 2.52 (s, 3H), 2.37 (s, 6H), 1.79 (br
s, 2H)



N 31 pG. 2005
3- Met hoxy- 4-[ 3- (5- net hyl - pyrazi n-2-yl ) -ditéed do] - N- (3-R- 1- pyrldlrjnAi‘J yzlgrlet
hyl - pyrrol i MOW029704% - benzani de Step 1: PCT/US02/06452
(3-R-1-Pyridin-2-ylmet hyl -pyrrolidin-3-yl)-carbamc acid tert-butyl

ester. To a stirred solution of (R)-boc-3-am nopyrrolidine (372.5 ng, 2
mol ) in di ERMSLBeriENe TEHALIMED room tenperature under nitrogen was -
added pyri dine- 2- rboxal dehyde (190 L, ‘2 nunol) followed by sodium
triacetoxyb (593 ng, 2.8 mmol). The reaction was stirred at
room tenperature overnight and WaSchen duenched by addition of

saturated NaHCO3 (6 nlL) wth st} m nutes. The reaction was
then partitioned between CH2Cl 2C8 (25 nL). The
organics were isolated, drie I\‘?gSO4) concentrated to the
pure product (526 ng, 95% St ep 2: ©
3-R-1-Pyridin-2-ylnethyl-pyrrolidin-3-ylam ne di hydrochl oride. A stirred
sol ution of (3NRE-Aza-tiyrbdiziade3yBivagidxypyB(Binkttlylpyziy-L-yh-owidophwnzemiiei d
tert-butyl ester (277 nmg, 1 nunol) in 10 nL.. 4N HCl1 in dioxane at room
t enper at ur e Piepargl aceapinado the methodwhSormponed 208 usingdrat- Bikstclo2@8oct-Ealemine R 7as
concentrat edfieldpy rotary evaporatl on and h| gh vacuumto give the di HC
quant| tativ rocedure

of Co ound : 13 H) ﬁ %i[)d 3??&

di hydmc))chlo Fgg};é \3/6\53 %&%gﬁ%i%? 6%‘ d% ziﬁ Epgoo
}.tL NI\/Pt eaC|d/HBTU mxture.
The crude chromat ography on a Bi otage 12S col umm
St g i ¢ ERES T8RN m‘wﬁgozw el d). "FLNVR (400 M, CDCL3) 8 8. 57
(s, 111), 8chdpdugh213H), 8.39 (d, 1H), 8.17 (s, IH, 8.09 (s, 1H), 7.92
(s, 1H), 7.64 (d, 1IH, 7.50 (s 111) 7,30 (d, IH, 6.70 (d, IH, 4.69

(m IH, 4.00 (s, 3H), 3.66 (d .98 (m 1H), 2.80 (rn, 1H), 2.170
(m 111), 2.53 (s, 3H), 2.39 (m’ 31\1’) 76H(m 1H). LRVS (esi, positive)
me 462.3 (Mrl) Conpound 216 >117° 3 @5 WD 02/ 070494

PCT/US02/ 06452 NN NY N~N O- NO Nee.

3- Met hoxy- 4-[ 3- (5- et hyl - pyrazi n-2-yl ) - urei do] \3

R- 1- met hyl - pyrrolidi n-3-yl)-benzam de Prepared ac ding to the procedure

of Conmpound 213 U1 NG 135ttt B0 et e AL Q) i (2P B orrotidin. 3-y1)-

benzamide

Step 1: (3-R-1-Pyridin-2-ylmethyl-pyrrolidin-3-yl)-carbamic acid tert-buty! ester. To a stirred solution
of (R)-boc-3-aminopyrrolidine (372.5 mg, 2 mmol) in dichlorcethane (6 mL) at room temperature
under nitrogen was added pyridine-2-carboxaldehyde (190 pL, 2 mmol) followed by sodium
triacetoxyborohydride (593 mg, 2.3 mmol). The reaction was stirred at room temperature overnight
and was then quenched by addition of saturated NaHCO; (6 mL) with stirring for 15 minutes, The
reaction was then partitioned between CH,Cl; (25 mL) and 10% Na,CQ; (25 mL). The organics were
isolated, dried (MgS0O,), filtered and concentrated to the pure product (526 mg, $5%).

Step 2: 3-R-1-Pyridin-2-ylmethyl-pyrrolidin-3-ylamine dihydrochloride. A stirred solution of (3-R-1-
pyridin-2-ylmethyl-pyrrolidin-3-yl}-carbamic acid tert-butyl ester (277 mg, 1 mmol} in 10 mL 4N HCl
in dioxane at room temperature in a capped flask was reacted overnight. The reaction was concentrated
by rotary evaporation and high vacuum to give the di HCl salt (250 mg, quantitative).

Step 3: Prepared according to the procedure of Compound 208 except 3-R-1-pyridin-2-ylmethyl-
pyrrolidin-3-ylamine dihydrochloride salt was mixed with excess DIEA (70 uL, 0.4 mmol) in 500 pL
NMP to form a solution which was added to the acid/HBTU mixture, The crude product was purified
by chromatography on a Biotage 128 column eluting with 9/1 CH,Cly/MeOH (60% yield).

'"H-NMR (400 MHz, CDCly) & 8.57 (s, 1H), 8.51 (d, 1H), 8.39 (d, 1H), 8.17 (s, 1H), 8.09 (s, 1H), 7.92
(s, 1H), 7.64 (d, 1), 7.50 (s, 1H), 7.30 (d, 1H), 6.70 (d, 1H), 4.69 (m, 1H), 4.00 (s, 3H), 3.66 (dd, 2H),
2.98 (m, 1H), 2.80 (m, 1H), 2.70 (m, 1H), 2.53 (s, 3H), 2.39 (m, 3H), 1.76 (m, 1H).

LRMS (esi, positive) m/e 462.3 (M+1)

Compound 216:



yield). 'H NWR (400 MHz, d6-DMSO 6 8.78 (br s, 1H), 8.36 (d, l{gfm@?@%
(d, 1H), 8.20 (s, IH, 7.52 (s, 1H, -TI5B0 (d, 1H), 4.39 (rn, i

(s, 3H), 2WOM20M494H), 2.61 (rn, IH), 2.43, (s, 3H), 2.39 (RRT/UIp/0643224
(s, 3H, 2.17 (m IH, 176(m I H). LRI\/S(eS|, positive) rn/e 385.3
(Mt1) Conpound 217: or"

N-(3- R 1- Benzyl - pyrrolldln 3-y -4-[3-(5-met hyl - pyrazin-2-yl)-u
r ei do] - benzam de Prepared accgjﬁjmj rre hod of Conpound 215 usi ng
3-(R)-am no- | -benzyl pyrrol excep de product was purified
by chromat ography on a Biotage 12S col um eIOutl with 92.517.5

CH2C12/ MeOH. (54% vyi el d) "H- NVR (400 MHz, CDCI3)'6 9.09 (br s, 8.43

E g’ i::l)l) . 8 0% l%e%y l_i)r{.? ( tgyl-gﬁéy@n]:m-ur%ﬁﬁﬁz\l-&%b-lrn(el_&xyl thlry\%}( glbbetl%%xde 7 46
S (1 P I e gk o M e ot

3- Met hoxy- Xl [ 3- (5-met hyl -pyrazin-2-yl)-ureido]-N(3-R |

- pyri di n- Ay it ool vy kL Slik 8] 918.% ¥ m)mem@wwtcgmf g8 BCEHR G pOIHO the
procedur e 6fo (EOIMOMItn? 16), 856 RO3HD- 1 dmPyh] b1t IDSYBHPYBSY&J:%' M43-

yl am ne (6Q%mH) £17dn, 1H)H NN, (00 I\/Hz, CDC13) 8 8 5 (d, 2H), 8.41 (d,

1H), 8.21 (d, IH, 8.20 (s, 1H), 8.08 (s, 1H) 7.52 (s, 1H), 732(d
IH), 7.25 (.BIMSEds{)thS'ﬁve'Mn/e(ﬂS?:I(WI) 4.73 (m 1H), 4.00 (s, 3H), 3.66 (dd,
2H), 2.97 (m 1 282(m 1H), 2.71 (m 1H), 2.54 (s, 3H), 2.39 (nn.,
2H), 1.78 20U : LRVS (esi, positive) me 462.3 (M1l) -118 - 31 AUG
2005 WD 02/ 070494 PCTI US02/ 064524 Cenp&und 219:

3- Met hoxy- 4-[ 3- (5- net hyl - pyr "Zgg?‘
yl -pyrrolidin-3-yl)- benzam’/igﬁ(e a @ 3 ng to the procedure of
Conmpound 215 using (R)-1-thi ophen-2-yl rretyl pyrrolidin-3-

N

O

N-(3-R-1-Benzyl-pyrrolidin-3-yl)-3-methoxy~4-{3-(5-methyl-pyrazin-2-yl)-ureido]-benzamide

Prepared according to the method of Compound 215 using 3-(R}-amino-1-benzyl pyrrolidine except the
crude product was purified by chromatography on a Biotage 128 column elutmg with 92.5/7.5
CH,ClL/MeOH. (54% yield).

'"H-NMR (400 MHz, CDCl) § 9.09 (br s, 1H), 8.43 (d, 1H), 8.09 (s, 1H), 8.02 (s, 1H), 7.57 (m, 1H),
7.53 (s, 1H), 7.46 (d, 1H), 7.33-7.22 (m, 4H), 4.79 (m, 1H), 4.00 (s, 3H), 3.78 (dd, 2H), 3.13 (m, 2H),
2.76 (m, 1H), 2.55 (s, 3H), 2.44 (m, 1H), 1.79 (m, 1H).

LRMS (esi, positive) m/e 461.1 (M+1)
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3-Methoxy-4-{3-(5-methyl-pyrazin-2-yl)-ureido]-N-(3-R-1-pyridin-4-ylmethyl-pyrrolidin-3-yI)-
benzamide

Compound 218:

Prepared according to the procedure of Compound 215 using 1-(R)-Pyridin-4-yimethyl-pyrrotidin-3-
ylamine {60% yield).

'-NMR (400 MHz, CDCL) § 8.56 (d, 2H), 8.41 (d, 1H), 8.21 {d, 1H), 8.20 (s, LH), 8.08 (s, 1H), 7.52
(s, 1H), 7.32 (4, 1H), 7.25 (4, 2H), 6.71 (d, LH), 4.73 (m, 1H), 4.00 (s, 3H), 3.66 (dd, 2H), 2.97 (m,
1H), 2.82 (m, 1H), 2.71 (m, 1H), 2.54 (s, 3H), 2.39 (m, 2H), 1.78 (m, 1K)

LRMS (esi, positive) m/e 462.3 (M+1)



amine (60%yield). ~HNWR (400 Mz, CDCI3) S 8.96 (br s, 1H), @ (d,
8.09 (d. 2H), 7.57 (s, 1H), 7.50 -(8-1H), 7.10 (d, 1 éﬁ%ﬁ
%W“% 04944 00 (s, 3H), 3.96 (dd, 2H), 3.17 (m | HFCTAHO
2.71 (m 1H) 2.54 (s, 3H, 2.42 (m 2H), 1.80 (m 1H). LRWMS (esi,

I
o] itive) (le 4 ;92 (M+1l) Conpound 220:
N(3-R—1-()%¥1‘8‘H’§%—ﬂethyl pyrrolidin-3-yl)-3-nethoxy-4-[3-(5-nethyl -pyraz

i n-2-yl)-ureido]- benzam de PreparnedHac ording to the procedure of
Corrpound 215 using 1-cycl ohex je ‘gy rofidin-3-R ylamne (71%
yield). '"H NWR (400 MHz, CDC 8 H), 8.32 (d, 1H), 8.23 (d,
1H), 8.21 (s, 1H), 7.51 (s, 7.49 (d,j | 438(m IH), 3.96 (s,
3H), 2.76 (m 1H), 2.56 (m 1H) 2.42 (s, H) (m 1H), 2.25- 2.06
(m 3H, 1.77 (m 3H, 1.61 (nn, 3H), 1.40 (m 1.19 (m 3H), 0.83
(m 2H) LRMS (esi, positive) me 467.3 (Mtl) Corrpound 221:

3- Met hoxy- 4- B-3efthxy3Hy-neaylipgabin 21)yreidoWN 3-8} thibpheB2-Ruikthpeiyhylidingdyyly-ol i di n
-3-yl)-benzani de Prepared accordi ng bewarilde procedure of Conpound 215
using 1-nethyl-pyrrolidin-3-Rylamne (51% vyield) H—NI\/RZ&4OO VHz

d6- DMSO) 5 Pgpg bqrdng to fhefprocgiugf Compoppd 215 8smﬂ-tmmﬂ-2-ﬂm yipgrroliding3-
7.52 (s, mjamme Sooyield), 111) 4 39 (m IH) 3 96 (s, 3H) 2 66 (m 1H)
2.61 (m | 43 (s

5 (o LS %féfg%& SR TS o

N-(3-S1- Bm’z )hoxy4[3(5 nmet hyl - pyra2|n2yl) u
reidoj - beni%@lsq ggsgg@rngg4@§qpfagl ng to the method of Conpound 215 using
1- Benzyl - pyrroI| i n-3-S-yl am ne ‘except the crude product was purified by
chr omat ogr aphyoen2A; Bi ot age 12S colum eluting with 92.5/7.5

CH2C12/ MeOH. (54% yi el d). H—NI\/R 400 Mz, CDC13) 8 8.81 (br s, IH), 8.43

y
1H),
2H), 4.80
I H)
Pos

(d, 1H), 8.06 (d, 2H), 7.53 (s NT 2(d IH), 7.35-7.20 (m 5H),
4.78 (m 1H), 3.99 (s, 3H), 378 3 15(m 1H), 3.04 (rn, 1H),

2.77 (m 1H)),

N-(3-R-1-Cyclohexylmethyl-pyrrolidin-3-yl}-3-methoxy-4-{3-(53-methyl-pyrazin-2-yl)-ureida] -
benzamide

Prepared according to the procedure of Compound 215 using 1—cyclohexylmethyl-pynohdm-?:-R~
ylamine (71% yield).

"H-NMR (400 Mz, CDCl;) 5 8.89 (br s, 1H), 8.32 (d, 1H), 8.23 (d, 1H), 8.21 (s, 1K), 7.51 (s, 1H),
7.49 (d, 1H), 4.38 (m, 1H), 3.96 (s, 3H), 2.76 (m, 1H), 2.56 (m, 1H), 2.42 (s, 3H), 2.38 (m, 1H), 2.25-
2.06 (m, 3H), 1.77 (m, 3H), 1.61 (m, 3H), 1.40 (m, 1H), 1.19 (m, 3H), 0.83 (m, 2H)

LRMS (esi, positive) m/e 467.3 (M+1)
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3-Methoxy-4-[3-(5-methyl-pyrazin-2-yl)-ureide]-N-(3-R-1-methyl-pyrrohdin-3-yl)-benzamide

Compound 221.

Prepared according to the procedure of Compound 215 using 1-methyl-pyrrolidin-3-R-ylamine (51%
yield).

'H-NMR (400 MHz, d;-DMSO) 5 8.78 (br s, 1H), 8.35 (d, 1H), 8.22 (d, 1H), 8.21 (s, 1H), 7.52 (s, 1H),
7.49 (d, 1H), 4.39 (m, 1H), 3.96 (s, 3H), 2.66 (m, 1H), 2.61 (m, 1H), 2.43 (s, 3H), 2.39 (m, 2H), 2.24
(s, 31D, 2.17 (m, 1H), 1.75 (m, 1H)



2.54 (s, 3H, 2.44 (rn, 1H), 1.79 (m 2H). - LRWMS (esi, positi\ﬁ)AUWﬁus
461.1 (M 4- “) rrgq ound 223: 3 - Met hoxy-419-

[ 3- (5- net hyWORZ94%h- 2- y1 ) - ur ei do] - N- ( 3- S- 1- pyri di n- 2- yI met WFTE§IA#32di n
-3-yl)- benzam de Prepared according to the procedure of Conpound 215
using | -pyr l@Mﬁ(@LmSiﬁim)WﬂSéWMdﬂ)i din-3-S- ylamine (60%yield). 'H NW
(400 MHz, CDC13) 8 8.56 (d, 1H), 8.38 (s, 1H), 8.32 (d, 1H), 8.06 (s,
1H), 7.68 (Eﬂfﬂ@@ﬂeﬂ—ﬂisl (s, IH), 7.40 (d, IH, 7.35 (d, 1H), 7.21 (m
1H), 4.72 (m IH, 4.00 (s, 3H), 379 (€¢d, 2H), 3.40 (m 1H), 3.03 (in,
IH), 2.86 (m 1H), 2.64 (nn, 2{5 , 3H, 2.35 (m 1H), 1.78 (m
2H) . LRI\/IS(eS| posi tive) nfel462. 1 ( Cdhmpound 224: --N

3- Met hoxy- 4- [ 3- (5- net hyl - pyrazi™- 2-yl ) -Ur efdoJ - -§ (3-S-1-pyridin-3-yl met hy
| -pyrrolidin-3-yl)- benzam de Prepared accBrdimg t he procedure of
Conmpound 215 using 1 pyridin-3yl methyl-p-yrrolidrr S- yI am ne (60%
yield). -120- 3 i AUG 2005 V\D 02/ 070494 PCTI USOZ/ 06452 ' H NVR (400 MHz,

2. 7. 04 (a5t EhmBpplidlyShendod Qi o Gyl (7,1

1H), 4.00 (§rep§é@accoﬁ%ﬁggxethgd|&&ngpo% 2 Mhsin @]l@enz 1855y hnine 2xcbpt tem
(

1H), 2.54 ( sudePdauctém 648 byZhiomatderahBy dB Bisthge 128 (eBshg wi@BIskisve) nie
462. 3 ( Mrl) cEampasme ield)
3- Met hoxy- 4-[ 3-(5-nmet hyl - pyrazi n-2-y1l)-ureido]-N(3-S-1-pyridin-4-yl nmethy
| - pyrrolidi fe-BMrIi)oeo Nien 2aai,ies. frepartnm.a¢d aHy 8¢ (d ZH) hes (s edride f
Conpou nd 213303200, SHpY.7$ G, AHY 3.99 33178 pidr 210) 3. i (n; B S-04y(inalH) 277 (6,030,
yi el d). Hmms(mamlmng)s 56 (d, 2H), 8.41 (d, 1H), 8.24 (s,
1H), 8.20 (s, 8.08 (s 53 (s, 1H), 7.32 (d, 1H), 7.24 (d,
2H), 6.75 (&RM§H)“ p%mwf?n(f?‘iﬁlﬂEgHIM 00 (s, 3H), 3.67 (dd, 2H), 2.98 (m
1H), 2.82 (m 1 71 (in, 1H), 2.54 (s, 3H), -2.40 (in, 2H), 1.79 (m
2H) . LRMS (@Fﬂ%@i" ive) m/e 462 3 (I\/Hrj.) Conmpound 226:
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3-Methoxy-4-[3-(5-methyl-pyrazin-2-y}-ureido]-N-(3-S-1-pyridin-2-ylmethyl-pyrrolidin-3-y1}-
. benzamide

Prepared according to the procedure of Compound 215 using 1-pyndm—l—ylmethyl-py‘rmhdm— -8-
ylamine (60% vield).

'H-NMR (400 MHz, CDCly) 5 8.56 (d, 1H), 8.38 (s, 1H), 8.32 (d, 1H), 8.06 (s, 1H), 7.68 (t, 1H), 7.51
(s, 1H), 7.40 (4, 15D), 7.35 (4, 15, 7.21 {m, 1H), 4.72 {m, 1H), 4.00 (s, 3H), 3.79 (dd, 2H), 3.40 (m,
1H), 3.03 (m, 1H), 2.86 (m, 1H), 2.64 (m, 1H), 2.53 (s, 3H), 2.35 (m, 1H), 1.78 (m, 2H).

LRMS {esi, positive) m/e 462.1 (M+1)

TS
jogacy
N | [ Q .
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3-Methoxy-4-[3-(5-methyl-pyrazin-2-yl)-ureido])-N-(3-5-1-pyridin-3-ylmethyl-pyrrolidin-3-yl}-
benzamide

Compound 224:

Prepared according to the procedure of Compound 215 using 1-pyridin-3-ylmethyl-pyrrolidin-3-3-
ylamine (60% yield).



LSD 3- Met hoxy-4- (3- (5- net hyl - pyrazin-2-yl)-ureido]-N-(3
-S-1-thi ophen 2 yI met hyl - pyrrol idin-3 3{%0) benzam de Preparéd ggemdi ng

to the pro 4 Compound 215 usi ng PCT/USO2/06452
1-thi ophen rret yI pyrrolldln 3- S— yl am ne (55%yi eld). 'H NWR (400
MHz, CDC13) M é) 2 1@[ G152 % oG8 4576
( ) 118 i 293,17
7.44 (d, 1d1H Q 3’7 )q "5)66 g ((ulﬁ)
4.00 (s, 3 lH) 54(5 , 2 69 (M
2.53 (s, eS| , p05|t|ve) me 467

(Mr1) Co rrpoumls ?e&?posmve) m/e 462. 3 (M+1)

N- (3- S-1- Cycl ohexyl net hyl - pyrrolidin-3-yl)-3-net hoxy-4-[3-(5-nmethyl -pyraz
i n-2-yl)-ur&@emmplsd 2BBnzam de -121- 31 AUG 2005 WO 02/ 070494 PCTI US02/ 06452
Prepared according to the pr ocedurHe af 636rrpound 215 usi ng

1- cycl ohexyl met hyl - pyrrolidin- apkpe (60%yield). "H NWVR (400 MHz,
dé-DVsO) 5 8.78 (s, 1H), 8. 31]( 23“(d 1H), 8.20 (s, 1H), 7.51
(s, 1H), 7.48 (d, 1H), 4.377(H 796 H, 2.76 (m IH), 2.56
(m 1H), 2.42 (s, 3H), 2.38 (m 1H) 2. 2502 ( 3H), 1.77 (m 3H),
1.61 (m 3H), 1.40 (m IH, 1.19 (m 3H)), 0.83 , 2H) . LRVB (esi,
positive) me 467.3 (M-1l) Conpound 228:
N-(3- S 1-Benzyly HE | - 0] -3-t
rifluoromnet hoéy %)gg (gm%?r%&&miﬁﬁu&& EIggtlé?ilp %ugo? n{lt f%éln)) enzgl?c aci d
met hyl ester. To a stirred solution of 4-am no- 3-

trifluoronmebhmedt-LDEORERI 6 tRChrdceldre 2f Tompoudd PT¥DUsing I10hydhiéin-Alyinekhyfpydrolldil=3-ie OH
at 0 C was daaadc®Ehkgelddi azonet hane (2M sol ution in hexane, 6 nL, 12 mmol)
dropwi se and conversion was nonitored by TLC in 213 Et QAc/ hexane. Wen
conpl et e, tHENMBA40MITY, GREL)EBFEER12HABAU(d TH)28.24t(4, 1), 8.00 {sdl H),018(e SN ng
to the net h{l 1Hst@Ad, (1), 2.74 ¢, 2Euatht (it 18.i4v7@ \m, 18), 680 @; 3H), 3.67 (dd, 2H), 2.98 (m,

4- (4- Ni t r o- PhehBpe Hb oty maHnb)4 338,260 (o 2B hex yHbenzoi ¢ aci d net hyl
ester. To a_stirred ol ution of 4-am no-3-trifluoronethoxy-benzoic acid
met hyl esteFWﬁ ‘%‘8"‘”@%‘(“’)3’}J o i n 18 nL CHzCIZ at 0 C under nitrogen
was added p¥r| di %%6521 L, 6.4 mmol) foll owed by p-
nltrophenylc‘?"rnrpo'r‘o*f'or te (1.18 gln 5.9 |). After 4 hours at 0 C the
reaction was diluted to 60 ni @z¢l Z and washed 2 x 60 mL with 2N
HCl, | x 60 mL with H2O and | s saturated Nad . The organics
were dried (MgSO4), filtered CORCeNt, %avxlmte solid

corresponding to g
‘ S
=

3-Methoxy-4-[3-(5-methyl-pyrazin-2-yl)-ureido]-N-(3-5-1-thiophen-2-ylmethyl-pyrrolidin-3-y1)-
benzamide

' Prepared according to the procedure of Compound 2135 using 1 th:ophen—"-ylmethyl—pyrrohdm—3 5-
ylamine (55% yield).

'"H-NMR (400 MHz, CDCly) 8 8.71 (br's, 1H), 8.42 (d, 1H), 8.11 (d, ZH), 7.55 (s, 1H), 7.44 (d, 1H),
7.39 (4, 1H), 7.20(d, 1H), 6.91 (m, 2H), 4.78 (m, 111), 4.00 (s, 3H), 3.94 (dd, 2H), 3.17 (m, 1H), 3.05
(m, 1H), 2.69 (m, 1H), 2.53 (s, 3H), 2,42 (m, 2H), 1.80 (m, 2H).

LRMS (esi, positive) m/e 467.2 (M-+1)

wow
/EN:]/NINCY:
N I Q
e

N-(3-8-1-Cyclohexylmethyl-pyrrolidin-3-y1)-3-methoxy-4-[3-(5-methyl-pyrazin-2-yl)-ureido]-
benzamide

Compound 227:



the carbamate (2.1 gm 89 ¢ Step 3:
4-13-(5- I\/Et‘gy)la(f;ay&g‘?l n-2- yl/% urei 80] 3=13%f 1 uor onet hoxy- benz&éﬁuéo@?@}sﬂzﬂﬁ
0

nmet hyl ester stirred sol ution of

4- (4-ni tro-phengxycar.bonyl am n triflu t.ho

cster " (ool TR Y PRl &t et 22 o v SRR s B 4 oo
terrperature was am no- 5 rret hyl - pyrazine (109 ng, | nmol) and the
sol uti on heqt agr Mo Rk f1sMs sﬁ%'fsslﬂfiiﬁ%}‘?‘%bwcglﬁ szd@qm)tv%meﬁ@ture
the sol Utl0ﬂ4s\/¥asm§il4slﬁ(ﬁ0ﬁ}t)g V\@& e ufi2%8 8 15, 296 h
10% NaHCOB2.9aqm! SV 7 (18P h e1rtal,3}byr )xo Qmmmw t h sat ur at ed
NaCl . The organics were dried (I\/gSO4) flltered and concentrat ed.
Triturati onLEME(efij dokitiad) imterdeWs (M1t OAC gave a beige solid corresponding
to the urea ester (136 ng, 37%. Step 4

4-[3-(5- I\/Etﬁgm.nﬁm@r_a&ln 2 yl)-urei do] 3- trlfluororrethoxy benzoic acid. To
a stirred suspension o~

4-1 3- (5- net hyl - pyrazi n- 2 yl) - Einel o :3

ri fluoromet hoxy-benzoic acid

3H1 MeOH H20 under nitrogen was
added |ithi um hydroxi de non te (1 : 7 mmol ), and the reaction
heated to 65 C. The reaction turned yell ows gr and eventual |y becane a
solution. After stirring overnight, the reactiohﬁ%é;>cooled to RT and
partially concentrated by rotovap to renove nost the McOH The

resi dual suspension was neutratized with 2N HCl until _pH=6. The reaction

formed a fl @daﬁérﬁeﬂﬁ# -BEfipd v 8-4f Scrﬁe%gyrﬁu} e éralde;lf%mwcweﬁz@ ‘&ﬁ@m&el ed

met hyl ester (136 ngy, 0.37

(7)\8/6(2/(;“ gg{ ep ndle-lfb h-3\-/aﬁuum P§x -Ie}zlz% tat:ll y{jes%r ?o Mt%r;eg scﬁl%on of -g'n(l)x%o-
4 (3 (5 tﬁ;g oromethox ng; ds( 0f4 1 TH{}F@%OH;E) C xﬁxiﬁl}?ﬂ TMS:-
(102 ng, O0.¢% m 3 E!dlc%ey& cbi?rp]@te CﬁPF} aneags LR 1AL WHROMblid
t enper at ur eoldpo thhe IIﬂBﬂ'}llJES&elggy uaiditad ) MTO| After 15 m nutes

3-S-1-Benzyl - pyrrolidin-3-ylan ne d| hydr och| or| de (prepared anal ogously
to |-Pyridi$ep W(ﬁ&hﬂﬁyﬂahewyd‘aﬂabmyﬁhmOSB iR oroRethis@ Uerizbic Adiemahyhéskee ST stifred
Conpound 216)uti¢n/& 4rgmin®-3 2 unmrmbthoxyhenzaid ded ricolyl ewe (L 1yznl MR Gn A8 mLl. 2
mol ). The €&&bt atoh °"Grasdes triitroged wes eddeil ghytidian dS2UVELWAS tinelh folbowed e pnder
hi gh vacuumitephagicigorofrroaty @4 B e wersol). gdien4 hono add Clttetresetion *39dilved Q4 @ILZ
and 30 nL 1@%%@@@”%@2& + Wit 2DpHEL | 860 mleyithdh aphkreQim]. with spuratg! |
AUG 2005 v;!? 2b E!%‘ BRtered a7 cEceRiEteR (il apKcFoRerPeRding A ¢
(MySO4), fi ‘@Fé‘&atéﬁdl &t rat ed to a yell ow foam corresponding to the

desired am O‘i[f_y'}‘ (ggzﬁwm- )ﬁl g;g‘l rom xy-% q))meg g(li (chi) a

1H), 8.37 ( henb arbo 5 e 1c ac ethyl ester

7.40-7.28 oﬁ 1)131(nmof on%ia ,m’éh,t dod Baihol S

3H), 2.43 (s e thylp)razids @09 mb, ckdmarand sZﬁtl((nmeatgd'a) 9b RYior seﬁsms F!lﬁé-lcbdh‘ﬁ@}o

rn/c 514.9 fobdtmpaiafie) th doldidf was diluted to 30 ml, with EtOAc and washed 4 x 30 mL with 10%
NaHCO; to remove the phenol by-product and 1 x 30 ml with saturated NaCl. The organics were
dried (MgSO,), filtered and concentrated. Trituration and filtration with EtQAc gave a beige solid
corresponding to the urea ester (136 mg, 37%).

Step 4: 4-[3-{5-Methyl-pyrazin-2-yl}.ureido]-3-trifluoromethoxy-benzoic acid. To a stitred suspension
of 4-[3-(5-methyl-pyrazin-2-yl)-ureido]-3-trifluoromethoxy-benzoic acid methyl ester (136 mg, 0.37
mmol) in 4 mL 3:1 MeOI:H,0 under nitrogen was added lithium hydroxide monohydrate (154 mg,
3.7 mmol), and the reaction heated to 65 °C. The reaction turned yellow/green and eventually became
a solution. After stirring overnight, the reaction was cooled to RT and partially concentrated by
rotovap to remove most of the MeOH. The residual suspension was neutratized with 2N HCI until
pH=6. The reaction formed a floculent precipitate which was filtered off with Hy0 and dried overnight
under high vacuum to give the acid as a white solid (102 mg, 78 %).

Step 5: To a stirred suspension of 4-[3-(5-methyl-pyrazin-2-yl)-ureido]-3-trifluoromethoxy-benzoic
acid (102 mg, 0.29 mmol) in 2.9 mL NMP in a capped reaction vial at room temperature was added
HBTU (109 mg, 0.29 mmol). After 15 minutes 3-S-1-Benzyl-pyrrolidin-3-ylamine dihydrochloride
(prepared analogously to 1-Pyridin-2-ylmethyl-pyrrolidin-3-ylammne used in the synthesis of
Compound 215) (73 mg, 0.29 mmol) was added followed by DIEA (200 uL, 1.2 mmol). The reaction
was stirred overnight and NMP was then removed under high vacuum at 70 °C. The residue was
partitioned between 30 mL CH,Cl; and 30 mL 10% Na,CO,. The organics were isolated and washed 1



,-"O~-Ah N-(1-Benzyl - pi peridin-4-yl methyl)-3
- met hoxy- 4-[ 3- (5-met hyl - pyrazi n-2-yl ) - ur ei do] - benzam de Step 1:31 pyg 2005
N- benzyli s cot m de. To a suspensi o42of isoni pecot am de ((e,% 5 “%4‘8

mml) in 2 010498t di chl oronet hane, was added, benzal dehyﬁ

100 I d di t 2 dth
L e
m xture was® 'vvater and extracted vvlth EtOAc(2x20
m). The ag 96%9 d@weﬁtk i 32¢. H9 6
resul ting V&wbz‘é’%%c) 5 %Eé\{éf’}i’;{?@&@ %O& {Eﬂg trlB H), %lgd
white soliq HIREHEN aenupln was washed

with 20 n1_ of br|ne then drled (MsS™) , f||tered and concentrated to
gi ve 10. 84 iqrfsesi, Wsithk) dvberadbasined product. 1H NVR (400 MHz, CDCI3) 5
7.85 (m 5H), 5.45 (s, 1H), 5.34 (s, 1H), 3.5 (s, 2H), 2.93 (d, J = 10.96
Hz, 2H), 2.Cofpéind22p: = 12.13 Hz, 1H), 2.01 (t, J= 11.74 Hz, 2H), 1.87 (d,
J=12.52 Hz, 2H), 1.76 (q, J 12.52 Hz, 2H). Step 2:
4- Ami nonet hyl - | - benzyl pi per d| net Tol a O¥®| uti on of
N- benzyl i soni pecot ai ni de (7 I ) dn ntppf anhydrous THF, was
added, LiAIK4 (1.9 g, 51 Ei\gncbth XINJT s stirred at room
tenperature for 10 m nutes foIIovved by heating to retlux for 3 h. The
reacti on was quenched by addition of 100°nL sat’'d. sodi um potassi um
tartrate, andyWaswsihbarled b bh yhgstgs.é& Thrazid D150 QE RS de
extracts were washed wth 20 wat er an rine {hen dried over
MSH, fil tgdpad Ntﬁﬁt@h@ea&eﬂa&lrda.t wlat@p@sl&e)ftsbﬁpad&&maeazgrgpmen m Hod\NMR
(400 MHz, GPGtRYrodetthnd val Mded nzaldehdd? ((056 g, 180-Humol) ailsofitum, triadédxybotobp@idé r N,
2H), 1. 97 ((P9.7 @) 140 tonfol) afidrihe 2diftyre Fad dtiredrpt rodd) tembirgwe 3or 5 days. The thick white
N-(1- Benzy | migtimpevas dijuted 4uitls [1 9ot aler @dmewmb&yﬂmEmc((Exﬁ@mﬂyl Thpyaqeepisphe y| ) -
ur ei doj - bewzéifﬁifﬁéwﬂlpriﬁ ¥l fHomi Y - Fkenesyling whijd beclm@qzxﬂls Cﬂje edr'@,ﬁ %ﬁewn
accordi ng tfémtlﬁe d fdé"aéflﬂ’s a¥re v ing mligf KGidc
10.1 (s, 2H , ) ﬁ1§reg nceEq:Q}ed tcng%lo(Brﬁg (;Q_Q(o) ofh Flrpro
3.97 (s. 5H l%ﬁ%‘ ’1{&{?@93
1. 44 (s, 2 i& ’4]89 o‘cf-‘?cﬁ‘i 3023
Fl uoro-benzylf pyr I|d|n 3 yI] 3 rrethoxy 4-13-(5-net hyl - pyra2|n 2 yl) ur
ei do] - - benzgai e, 3 h23metnybt-uaG cﬁnevqooazéo%%%ﬁf'ﬁgzrkﬂ!&g QG2 7IUERS
(39)-3- (te%n?m msup@fram%% ﬁmm%t dbaddArihie) o O, BERAWY ndqt{g{tnwedda%@nia@ a
sol ution ofrodnd®hpetatike foeidmtttsfbw“eaycﬁatb@ e RBE £5:03) 1D YIHE @dabeidh s dudnkediby,
2. 20 mmol ) ,additiond2 100lmIE O sodivas pAd€Re rartfaRSd bvas exactell WITRQAQB x 50 mL). The
4- f | uor obenazmbinddreetricisl evereamushef 788 2orgnL v23.teﬂ2ndm00iﬂ) brixfe thein leibd/oveoMPRD. eiltee@si um

and concentrated to give the desired product. 'H-NMR (400 MHz, CDCly) § 7.13 (m, 5H), 3.42 (s,

2H), 2.91 (m, 2H), 2.59 (m, 2H), 1.97 (m, 2H), 1.62 (m, 2H), 221(m, 5H).

Step 3: N-(1-Benzyl-piperidin-4-ylmethyl)-3-methoxy-4-[3-(5-methyl-pyrazin-2-yb)-ureido)-
benzamide. Prepared from 4-aminomethyl-1-benzyl piperdine, according to the procedure of
Compound 208:

"H-NMR (400 MHz, d6-DMSO) 5 10.1 (s, 2H), 8.81 (s, 1H), 8.48 (s, 1H), 8.26 (m, 2H), 7.52 (m, 7H),
3.97 (s, SH), 3.33 (s, 3H), 3.18 (s, 3H), 2.43 (s, 3H), 1.75 (s, 3H). 1.4 (s, 2H). MS APCl-pos, M+1 =
489.1.

Compound 230:

N-[3-8-1-{4-Fluoro-benzyl)-pyrrolidin-3-yi]-3-methoxy-4-[ 3 5-methyl-pyrazin-2-yl)-vreido]-
benzamide



carbonate. The stirred reaction m xture was heated at 80 C, under
nitrogen for 3h, after which tinme, TLOZndicated the reacti of vk 2005
conpl ete. THRO¥8W%4 on was then concentrated in vacuo to abd{T/ES0A06452 ang
was then diluted with 30 nL of Et OAc, and vvashed with 20 nL of 5% NHACH.

Combr ned ol ¢ad OfE Was@%% o "‘Hq%,‘?,l oo Pyl 1og X@o‘éga AL
filtered and EdH 015}“3181 Z%@ ’E‘Bﬁ H‘ EFE‘}O 58 HLo1 . 1
h h 1 §4— ro 8 esium

e G U
solid. 1H 1 c§8 d 1 r ac oncentrated in C Smf} 85

act] 1
(br. s, | H o f%snalostid wih 36 FtC§5Ac Ad)wasﬁed B el 20k b¥ NELOH OTHe Bipscola.
1H), 2.58 (faktionWa exuaetépm(}{meﬂmmerz?a 22@ ). (THR cordbihed oilgaﬁmlw e whsilad Witd)20 1 4
(s, 9H). St@pofdrind I RzA00),Meded bit-cohddMfaed D ERZyldl wiid Jolid el tHifrated witB 1 UL | ON
of (3S) - 3- (ctherlexanb s @ivy G MY AYIVQrof fie) desitkd (péodiidt WO & Gvhbe sutiy.| H-PMR (€00 KR e

(400 ny, 1.G3ELHHOLI-7.3vas8 28,6097, BH)] §.851ibr.6f 1H, behdik®), 448 (brat 1H)OD (s, 2H),
t enper at ur .65 &rt e r 11312, 58 1(d0,cl HY, 1268 (m.Adl), @r2k-225(en, 2id) LS-L.B (D, lcbisct rated to
dryness and the residue was taken-up in 20 nL of Et OAc and washed with
10 nL of 5(%qu4234 @GP omaaohyd- ﬂ@ro-lrmzyl)cwnwrnﬁe The seistion: | oh (@&s3{rren
dried over ’S@'P‘mﬂ’laﬁ’@}’b'ﬁ‘ ig-be Eéﬁfqh&‘f‘%@o? Beg-ifermolhwi 951%15 n8f°f
pr oduct, a Sda a?tql'ﬂpeme ;VD% C}lo Z’O es a
m oH). 3. ﬁée cExe wj;ft in d’ %an o

5 19- f"? utlﬂn ver 5 ﬁ er angbﬁ dted o i[11%9(
2H NH2) d‘;\fgg?a flf%wfllhg Mgz 24513)8 H2 2 231 53122 (

, 1 8- -

N[ (3S) - 1- (14, 715004 98 -193'("% ( R3PS )f%oxy m[3 (55 me ?1‘1" pyr
azin-2-yl)-ureido]- “benzam de repared from
(3S) - 3- ami rseepl3: (M(I)-WG-BubreBEY)-pyRlidio b -y lB RethoRCE B SHmd gy ltperakiba-yDresaiiur e
of Conpoundez@8ide.' Prepddd fohDO SMEmindCDE1BbroSedQ1)-Jyrediding lahcorddhg8o (i@ protidure
8.38 (s, 1Hf¢mﬁpoaad10s 'H-NMR (4®. Mz, CDCLP3H)0,8 (7, 281), 3(8d(s, 1H)IB,38 B, 119), §.27, (s, LK),
7.37 (s, 24 (s7 2HB 7.6 his, 17,49 4s, HHY bi*?(s,ml%(r@ 28R 4(4br.s3H), 3.98.(6 3L B.6 hr.s,
2H), 3. 06 » 346 (l?zl? 1H) 2.6 8brspi) 2.8 1 pa)s; 1H) (6. BFD, 3,16 (31D D8YB, 18 Mﬁm)c
2.16 (s, 1Hp Myl g47 , 1H). M5 apc:- pos MI-1 = 479.2. Conpound 231:
3- Met hoxy | 3- gg ggt hyl - pyrazi n-2-yl ) -urei do]-benzoic acid
34-1-benzyl= in-3-yl ester Step 1: 3-Methoxy-4-nitro-benzoyl
chloride. Thionyl chloride 3.7 nL, (50 reel) was added drop wise, at
roomtenperature, to a stirred solmtl'bn Qf 3-1 net.hoxy-4-nitro-benzoic

acid (1.0 g, 5.07 nmmol) in 15 ?n’on ane under a nitrogen atnosphere.
After the addition was conpl ¥ thé re e s allowed to stir at
roomtenperature for | hr. The reaction flask then fitted with a

distillation head, and excess thionyl chloridg and about '/z of the

solvent was renmoved by distillation in a 120 C vidxpath. The remaining

sol vent was renoved by rotary evaporation, and th esi due was taken up

in 20 nL toluene and agai n about % of the solvent was renoved by

di stillati on.3-NibBoxk @B sty RhAil-1-ORub@s)-JeRRR aci€ 0611 8nzl 1 yBodin-RAGsttdh e

white solid which precipitated, was collected by suction filtration, and

rinsed w tStepl 13-Me@Gyhex@nenzoyHhMiRR:. ( 206y Mitorid CDTHE) (38 @Y wischdded drop7. 83

Hz, 1H), 7. g, :(tdoom]empeian%to}q;_surred solution of 3-methoxy-4-nitro-benzoic acid (1.0 g, 5.07 mmol) in

: 15 mL of dioxane under a nitrogen atmosphere. After the addition was complete, the reaction was

allowed to stir at room temperature for 1 hr. The reaction flask was then fitted with a distillation head, °
and excess thionyl chloride and about % of the solvent was removed by distillation in a 120 °C oil bath.
The remaining solvent was removed by rotary evaporation, and the residue was taken up in 20 mL
toluene and again about % of the solvent was removed by distillation. The remaining solution was then
cooled to 0 °C, and the white solid which precipitated, was collected by suction filtration, and rinsed
with 1-1 Et;O-hexane. "H-NMR (400 MHz, CDCl;) & 7.87 (d, J=7.83 Hz, 1H), 7.82 (d, J = 7.83 Hz,
1H), 7.77 (s, 1H), 4.04 (s, 3H).

Step 2: (35)-1-Benzyl-pyrrolidin-3-ol. A solution of (38)-3-hydroxypyrrolidine (2.0 g, 25 mmol) in
50 mL CH,Cl,, under a nitrogen atmosphere, was cooled to 0 °C and benzaldehyde (2.92 g, 27.5 mmol)
was added, followed by 1g of powdered 4A molecular sieves. Sodium triacetoxyborohydride (7.4 gm,
35 mmol)was added in several portions over 30 min, and the reaction was allowed to stir at room
temperature for 18h. The reaction was again cooled to 0 °C and quenched by addition of 10 mL
methanol, followed by 5 mL of IN HCL The molecular sieve solids were removed by filtration
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N-(3-S-1-Benzyl-pyrrolidin-3-yl)-3-methoxy-4-[3-(5-trifluorométhyl-pyrazin-2-yl)-ureido]-benzamide

=

Step 1:  3-Methoxy-4-[3-(5-trifluoromethyl-pyrazin-2-yl)-ureido]-benzoic acid methyl ester. To a
stirred solution of S-trifluoromethylaminopyrazine (326 mg, 2 mmol) at room temperature in NMP (2
mL) in a capped reaction vial was added 4-methoxy-3-(4-nitrophenylcarbonylamino)-benzoic acid
methyl ester (692 mg, 2 mmol) and the solution was heated to 85° C for 6 hours. The reaction was
cooled to RT and tritirated with EtOAc (5 mL) and the tan solid that formed was isolated by filtration
and rinsing with EtOAc (213 mg, 28%).

'H-NMR (400 MHz, d-DMSO) & 10.78 (s, 1H), 10.16 (br s, 1H), 9.07 (s, 1H), 8.84 (s, 1H), 8.37 (d,
1H), 7.63 (d, 1H), 7.56 (s, 1H), 4.01 (s, 3H), 3.83 (s, 3H)

Step 2: 3-Methoxy-4-[3-(5-trifluoromethyl-pyrazin-2-yl)-ureido]-benzoic acid. To a stirred solution of
3-methoxy-4-[3-(5-trifluoromethyl-pyrazin-2-yl)-ureido]-benzoic acid methyl ester (213 mg, 0.575
mmol) in 5.75 mL 3:1 MeOH:H,0 at room temperature under nitrogen was added lithium hydroxide
monohydrate (240 mg, 5.8 mmol) and the reaction warmed to 65 °C. After reaching temperature, the
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suspensi on gradual |y becane a bri ght yeld'ow sol ution. After about 4 hours
a precipitate fornmed but thetji S contl nued overnight. After

cooling to RT, MeOH was renoved Py fot gv d the, -aqueous suspension
neutralized to pH=5 with confeffrated H As p@as appr oached, the
suspension turned fromyellow to white. C’Fhé’ susp on was then filtered
through paper on a ceramc funnel. \Wen nost of the Hz0 was renoved the

resi due was’ MFW-‘%IM@F@W @h@&%ﬂbﬁﬂd?ﬂ P&(?dé(ééihée{t—ﬁhyl)-%wiémﬁq’lgqﬁhﬂ-b%@f}?g,
55%. Step 3: To a stirred_sol ution of

3- met hoxy- 4St 3 Sert’IP‘?“fﬂogr ﬁlj ggﬁ -ﬁﬁvwn? 1 aaé 'geﬁ{&}i°t°'3 932 (35
EI%TUO ( i 1mr:.1g]1~7 /2 L]Sin) n cc&ﬁc’%mated was caret{dg/ adde rz%nﬁr% opmse

[he Yeaction was heatcd to 100° C overnight and was then cooled to room temperaturc and pourcd into
250 mL of H,O/ice with stirring. EtOAc (250 mL) was added and the mixture stirred. The layers were
separated and the organics washed 1 x 250 mL with H,O and 1 x 250 mL with saturated NaCl. The
organics were dried (MgSQ,), filtered and concentrated to an oil which solidified upon standing. The
solid was a 1:1 mixture of regioisomers and was carried on crude.

Step 2: Mixture of 5-Fluoro-4-nitro-2-trifluoromethyl-benzoic acid methyl ester and 5-Fluore-3-nitro-
2-trifluoromethyl-benzoic acid methyl ester. To a stirred solution of the nitro acids (crude, 17.2 mmol)
mn 60 mL of 4:1 THF:MeOH at 0 °C was added 2M TMS-diazomethane in hexane dropwise until a
yellow color persisted. After 30 minutes the reaction was concentrated to a crude oil and used directly
in the next step.

Step 3: Mixiure of 5-Methoxy-4-nitro-2-trifluoromethyl-benzoic acid methyl ester and 5-Methoxy-3-
nitro-2-trifluoromethyl-benzoic acid methyl ester. To a stirred solution of the fluoro nitro esters (crude,
17.2 mmol) in 22 mL MeOH at room temperature was added 150 mL of 0.5 M sodium methoxide in
MeOH. The red solution was stirred for 30 minutes and then partitioned between CH,Cl; (500 mL)
and H,O (500 mL). The organics were washed 2 x 500 mL with H,0, dried (MgSO,), filtered and
concentrated to a white solid.

Step 4: 5-Methoxy-4-amino-2-trifluoromethyl-benzoic acid methyl ester. To a stirred solution of the
methoxy nitro esters (crude, 17.2 mmol) in 172 mL MeOH at room temperature purged with nitrogen
was carefully added 10% Pd on C (I gm). The suspension was put through a vacuum/purge cycle three
times with hydrogen gas and then held under 1 atmosphere of hydrogen. After stirring overnight the
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be Mdé"sl% o¥1 of 5-methoxy-4-[3-{5-methyl-pyrazin-2-yl)-ureido}-2- tnﬂuoromethyl
benzoic acid {37 mg, 0. 1 mmol) in 1 mL NMP at room temperature in a capped reaction vial was added
HBTU (42 mg, 0.11 mmol) and the suspension stirred for 15 minutes. 2-aminoethylpyridine (13 pL,
0.11 mmol) was added followed by DIEA (35 pL, 0.2 mmol) and the reaction was stirred overnight.
NMP was then removed by bulb to bulb transfer under high vacuum at 70 °C and the residue triturated
and filtered with EtOAc to give the desired amide as a tan solid (32 mg, 68%).

"'L

'H-NMR (400 MHz, d,-DMS0) 5 8.90 (br s, 1H), 8.66 (4, 1H), 8.61 (s, 1H), 8.52 (t, 1H), 8.23 (s, 1H),
8.10 (br m, 1H), 7.61 (br d, 1H), 7.57 (br m, 1H), 7.07 (s, LH), 4.00 (s, 3H), 3.62 (m, 2H), 3.11 (m,
2H), 2.42 (s, 3H)

LRMS (esi, positive) m/e 475.1 (M+1)

Compound 234:
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3-(3-Dimethylamino-propoxy)~4-[3-(5-methyl-pyrazin-2-yl)-ureido]-benzoic acid
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4-[3-(5-Methyl-pyrazin-2-y1)-ureido]-3-(pyridin-3-ylmethoxy)-benzoic acid

Step 1: 4-Nitro-3-(pyridin-3-ylmethoxy)-benzoic acid methyl ester. To a stirred, cooled (about 0°C)
solution of 3-hydroxy-4-nitro benzoic acid methyl ester (394 mg, 2.0 mmol), tripheny} phosphine (525
mg, 2.0 mmol), and 3-pyridylcarbinol (194 pL, 2.0 mmol) in dry tertrahydrofuran (5 mL) was added
diisopropyl azodicarboxylate (394 uL, 2.0 mmol in 1 mL of tetrahydrofuran). After stirring for 12
hours, the reaction was diluted with hydrochloric acid (30 mL of a 1M solution) and exwacted with
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LRVS (eSI Afegsitring €r 12h@rs3GOre@etipivdk Mijlutét vath 38 mL of ethyl acetate and washed with 30 mL

5- Met hoxy- $f[|B% agreonststdpm gaphonats (3-xB0yhD), brine{ 1do}0 WY Depiuiad dMaSR), yrid-fikedag:| ) - 2
-trifl uor orfe Flpred seeh@aw dencemrafechundgrirgdueed prsesiugttd weld 8 desired product as a yellow

5- met hoxy- 40l d3(-9 % Yigtsh). h (400 MHz C}:)@ﬁéﬂfo H)Zsﬁhfq é@réﬁ%ﬂhyﬁl 7.pRf120i C
acid (37 ngH (W)67I HH.‘WV rzé&‘rf@ & &iie in a capped

reaction V|Sa gd(:jyl HBTU Xp_f?d the 1% "egm O%-s@dded

stirred f OI‘ out ‘@)_’Té?ﬁ ono n 2 p m—"3 ﬁ%ﬁ‘.ox@ benzom ac1?I methyi ester (2

fol | oned by ueﬂe 1arru Fu 1) an enc (98
overni ght. y % }% éﬁ%:
vacuum at de aﬁ@@hetrbﬁngne§és ?tecf {ol GSUJB @ I a!: %a?dﬂ&%e& BH
gi ve the deghdRer-2Hetl@ies wihl@ Sl 0(& aﬂ’(!gnat ff@mﬁ

d6- DVBO) 8 vas ﬁ@ere(dbﬁd Sried kulder re&mﬁﬁvre(sﬁre 3 Abid 1@ dbsired ifate ws,”&:esaha @47% wd;
8.23 (s, | M1, N1 (4O My dimMSd)H) 10.28 (H 1Y 8o ¢, 1int.68 @, D), .69 (bi B, 10,1848 (4. 07
(s, 1H), 4.100 7(78 (s, Bij) 7.63(d6), (71 (BHH), 532 12H)m .88 @ BH), 232 628H)s, 3H) LRVS
(esi, positive) rr;jde 475@»{1 (I\/Hrl-)[2 gonpdggggyﬂ?d?:;ﬁmh - i o] » el

3- (3- Di net HyEpati T-SipbXiyp ZhuBi thpy2-beriedic aeidi a oi c
aci'd -127- sglutign of 32@35& YOZin G0 AGoPERYIS 3y ELR5y)-Senspic peid methyl ester

3- (3- Di et Hw &ﬁ‘r ﬁé ‘hwlrﬁ?% @B‘éhi FE h‘é&w“%@eﬂ (5 aliode Méq"am
stirred, coB¥ 6"(3?“"“ he%f)q an "“I@S? “r‘f)‘“"b‘iéﬁ‘% fovedio

ol 3§§‘ | 5 \ﬁl

e

rcn tatc
met hyl est ﬁltcre der rec{gce U eto esu product sz fn solid
nmol ) , and 54 yx\lé% Z)Q ? fg@
tertrahydr I g’ e 394
2.0 mol in SE({?H etr%’r\gﬁgﬁ?‘?a)ﬁ%? qery2 ng f(or 12 hours the
reaction was diluted with hydrochloric acid (30 m_ of a I Msol utlon) and
extract ed widhpo@liby: acetate (2x 50rnL). The aqueous sol ution was
basified with 10% aqueous sodi um carbonate (50 nd.,) and the product was
extracted with ethyl acetate (3 x 100 rnL). Th€e ethyl acetate was washed

with brine (1 x 30 nL), then dried (MySO4), ahd filtered. The filtered

sol uti on was
LY
[8]

3-(3-Dimethylarmino-propoxy)-4-[3-(5-methyl-pyrazin-2-yl)-ureido]-benzamide

Prepared according to the procedure of Compound 208 using armnonia (33% yield)

'H-NMR. (400 MHz, d,-DMSO) § 10.18 {s, 1H), 8.56 (br s, 1H), 8.20 (d, 1H), 8.11 (s. 1H), 7.43 (4,
1H), 7.40 (s, 1H), 4.03 (m, 2H), 2.40 (m, 2H), 2.33 (s, 3H), 2.05 (s, 6H), 1.91 (m, 2H)

LRLCMS (esi, positive) m/e 374.2 (M+1)

Compound 237;



concentrat ed under reduced pressure to provide the desired crgde ﬁﬂ-uct
(86 %yield). '"HNWR (400 MHz, CDC13)-1®-7.81 (d, 1H), 7.78 (s, E!) 7. 65
(d, 1H), 4MX30YQ70493H), 3.91 (s, 3H), 2.44 (t, 2H), 2.22 (s, PCWOZI@“%
(m 2H). Step 2: 4-Am no- 3-(3-dinethyl arni no- propoxy) benzoi c acid net hyl
ester. To a stirred, cooled (about 0C) sol u\t" on of

3- (3-di et hyl am no- propoxy) 4-nitro-benzoic id nmethyl ester (282 ng,
1.0 mol) in nmethanol (2 nL) and saturat ed aqueous ammoni um chl ori de
(I'm.) was added zinc dust (2.0 mmol) ft r stirring for 12 hours, the
reaction was diluted with 30 tate and washed with 30 nL

of 10% aqueous sodi um car bonateﬁr brr ne (I x 30 nL), then
dried (MgS™), and filtered efiltere so ut\r on was concentrated
under reduced pressure to yi eld the desired pfoduct as a tan solid (88%
yield).

1H), 6.65 (orl\ﬁfr%“‘“e O- PP, zkﬁﬁmeﬁlil‘gg i Pm%ﬁ%égzé’@"“(%ﬁ?ﬁﬁz?‘%‘% ES’ (t,

2H), 2.25 o
BH% 3. D met &%Fg%d%%rdp Qooth X%}cc%k? %f C?&zﬁamg’%%lusm drmethylangne (93/0 awld)l do] benzoi c

aci d_met hyhyg Wﬁaoowpcncﬁ) stiidoed, uﬁ%becﬁuﬁ)ap 5195 z%‘i’é Wiy, 1% (Slfs 550
4-am no- 3- ¢37 di Ak c?'iﬁ{ﬁ@'{@?%ﬁ&y édﬁ?ZPSSQmaﬁ{ d!?'fﬁ Ryb. 1§§£QH)
e

1,0 nmmol) in tol uene was a trrethy\amne(139L 10rrm)l)
and tri phoggsnai pBBiveyeye M1.33vmwnpl ). After stirring for 30 mnutes,

5-nmet hyl -2-am no pyrazine (109 ng, 1.0 nmmol) was added and the reacti on
was heat ed Compddfd 2338&gr ees C. The reaction was allowed to cool to room
tenperature, then diluted with ethyl acetang (50 nl) and water (50 nmL). A
preci pitate formed which was filtered and-dried under reduced pressure
to yield the desired rraterial as a white gsolid (40% yield), 'H NVR (400
MHz, d6-DMBO) & 8.62 (br s, 8§41q(0°- 11D 8.19.(s, 1H), 7.59 (d,
IH), 7.49 (s, 1H), 4.15(t 2 (m 5H), 2.18 (s,
6H), 2.01 (in, 2H). Step 4: A/ny)/\ﬂg rsz

3- (3-Di nct hyl am no- pr opoxy) - 3. (5-net hyl - yr azin-2-yl)-ureido] - benzoic
acid. To a stirred solution of .

3-(3-dinethyla trbLyd. 21y bk benzoi c
acld methyl enar R R S R
l'ithium hydregafrddecofdﬁlgmg)ﬁm@d&%mm&2osslghgﬁeh@mmneTm yigacti on was
heated to 60 degrees and stirred for 12 hours. The reaction was all owed
to cool tHNMRHINERE CRCLY &8.487d, HeS.26 K, 198)s8.0d§, ub), 2d1 (bos, 3HD 7\86 (s/1HH,N

hydr ochl or i788 &g i4H), 7.A (ox, &6}, B#t1 Gut, dH), f 64 GleZH)whacch2az 5¥ (s 38 126d (a2l ), d2# 6d
under redué@HZM@séf@re to yield the desired product as a tan solid (52%
yield). 'H NVR (400 MHz, d6-DMBQ & 8.62 (br s, 1H), 8.39 (d, 1H), 8.21
(s. IH, 7L§§‘S(fulposrﬂrwmf°746A§<P('f§1)|rb 4.15 (t, 2H), 2.42 (m 5H), 2.18

(s, 6H), 2.01 H). Compound 235: N' NO e
4-1 3- (5- Meﬁ‘i%?% in-2-yl)-ureido]-3-( p)q}j/di n- 3-yl met hoxy) - benzoi ¢ acid

= =
LTTCUD
N = ~

N-Benzyl-3-{3-dimethylamino-propoxy)-N-methyl-4-[3-( 5-methyl-pyrazin-2-yl}-ureido}-benzamide
Prepared according to the procedure of Compound 208 using N-methyl benzylamine (68% yield).
"H-NMR (400 MHz, CDCL,) 6 8.37 (br s, 1H), 8.25 (s, 1H), 8.18 (s, 1H), 7.37 (m, 4H), 7.31 (m, 1H),
7.18 (m, 2H), 4.67 (br m, 2H), 4.07 (br m, 2H), 2.99 (br s, 3H), 2.53 (s, 3H), 2.50 (br m, 2H), 2.24 (s,
6H), 2.06 (br m, 2H)

LRMS (esi, positive) m/e 477.2 (M+1)

Compound 240:



Step 1: 4-Nitro-3-(pyridin-3-ylnethoxy)-benzoic acid nethyl ester. To a
stirred, cooled (about 0C) solution oftaB- hydroxy-4-nitro ben2diit8i5d
met hyl estévocﬂwmang, 2.0 mmol ), triphenyl phosphine (525 ®rgT/U0BDoasDl ),
and 3-pyridylcarbinol (194 JIL, 2.0 mmol) in dry tertrahydrofuran (5 ni)
was added diisopropyl azodicarboxylate (884 iL, 2.0 mmol in 1 nL of
tetrahydrofuran). After stirring for 12 bours, the reaction was diluted
wi th hydrochloric acid (30 nL of a I Msoljution) and extracted with -128 -
3 1 AUG 2005 WD 02/070494 PCTIUSQ21964*2 ethyI acetate (2x 50nL). The

aqueous sol ution was basified ]
and the product was extracte mv h &t L m 3 x 100 rnL). The ethyl
acetate was washed with brine (1 x 30 nL)t t /SEIGd (MgS™), and
filtered. The filtered solution was concen rate der reduced pressure
to provide t esired crude p S ol i 76 ield).

" H NMVR (4009'%4g1m3@t‘3€ft’§ ‘Prﬁp%y%[?’(czg me‘gﬂgf )(“Ef‘ o ﬁo(fm?m@%‘g’ %ﬁb 7.79
(d, 1H), 7.39 (M IH, 5.31 (s, 211) (s 3H). Step 2:

4- Am no- 3- stirred,
cool ed (abgg ki (£&$E u??%§&%¥é ?% (py%yg£ﬂﬂgm§%%§% 3%5 @%en20|c
aci d net hyl ester (288 ng, 1.0 mmol) in nethanol (2 m.) and saturated
agqueous anmENMHRMEINIEE, icheL| § $144) (a Ve, sad e tzs mqs dus .00 84 151955 2, @pmol ) .
After stirnimg, fly 618 o) 520 t, bR, B.2AEE 4H))3 9@Gn, dit), 26 BEh, WY, NSBE@:, THYL2. Bf

et hyl acet & éantB wagi)ed with 30 nL. of 10% aqueous sodi um carbonate (2
x 30 m), brine (I x 30 nm.), then dried (MgSO™), and filtered. The
filtered s®&RMSi(ohprwitve)agneédtMalled under reduced pressure to yield the
desired product as a yellow solid (97%yield). 'H NVR (400 MHz, CDCI 3) 8
8.78 (s, 1Mpmeqund2liq |H), 7.79 (d, 111), 7.59 (m 2H), 7.39 (m IH),
6.71 (d, 1H), 5.18 (s, 211), 4.28 (br s,/;}b, 3.85 (s, 3H). Step 3:

4-1 3- (5- Met hyl - pyrazi n-2-yl ) -ureido]-3-(pyridin-3-ylinethoxy)-benzoic
acid methyl ester. To a stirred, cool ed-/(about 0C) solution of

4- am no- 3- (pyridi n- 3- ylnethoxy)nbeWzdjc acid nethyl ester (258 ng, 1.0
nmmol) in toluene (3.0 nL) was pd edYtr hylkam ne; (139 L, 1.0 mmol ) and
tri phosgene (98 ny, 0.33 Y Af Per st i 30 m nutes,

5-nmet hyl - 2-am no pyrazine (109 ng, 1.0 mmo$) was--“added and the reaction
was heat ed to 65 degrees C. The reactlon mas all owed to cool to room

5}

t enper at ur &;C- OB rERoRR i3-St 1(‘5‘6"]1’?@2 (éﬁﬁmm%?l‘d(‘@oylhﬁ_) A
precipitate formed which was filt ri ed under reduced pressure
t ld t (47% e N = 400
M‘lzy' do- DV L atts’?%&rf?ﬁtg il %‘%&%‘ 9?%??% A 2o

8. 48 , 7.70 (s, 1H), 7.62 (d, 1H), 7.51 (nn; IH, 5.32 (s,

21 1). 3. 88{{(\1%{ %ngc@%bf&w%'tﬁrs, ) &U24s, 1H), 8.40 (s )I;R 824(3 IH 820(5, 1H),
4- (3- (5- MetyRy(s; ! A (Br-s2tHH] 2 20UnEIH Of. 193 m( 13 BIGH; j slenzg)l c
acid. To azst (srmgptz 42901 1H)] 287 (QBH), 2.25 (s, 6H), 2.22 {m, 1H), 2.13 (m, ZH) 190 (m 2H), 1.77
4-[ 3- (5- nmetthylH pyr azi n-2-yl ) -. urei do] - 3- (pyri di n- 3-yl net hoxy) - benzoi c
acid methyl ester (1.3 gm 3.3 nmol) in nethanol (25 nL) was added
lithi um hydRdRi(ebs pgsBivpm/ess4ad )aqueous

Compound 242:
N, NN
L0
N/ o] NVA\N/
3 I

N-(2-Dimethylamino-ethyl)-3-(3-dimethylamino-propoxy)-4-{3-(5-methyl-pyrazin-2-yl)-ureido]-
benzamide

Prepared according to the procedure of Compound 208 using 2-dimethylamino-ethylamine (37%
yield).



solution). The reaction was heated to 60 degrees and sti rred guq’tzﬂﬁ
hours. The reaction was allowed to cool3lto room tenperature, an

was adj ust eWABBOB4 it | N hydrochloric acid. A precipitatePf ?’HFW&“
which was fjltered and dried under reduced essure to §§e| d the desired

product as dﬂt”’éﬁ W38 (bgy. 1H), Rt EWB(% r3dtho
(s, 111), 87'5739( %%%ﬁ? %H) ‘;(msz%g’-sé R ”Wﬁ“’ 2% ‘%i
7.70 (s, 1 %i P, 5.32 (s, 2H), 2.32 (s, 314).
Compound 23 o- pr opoxy) 4-13-(5

- met hyl - pyrglél}dn( %%f@ E@%%L? tlgzam de Prepared accor ding to the
procedur e oOfodzRieENd 208 using ammonia (33%yield) 'H NVR (400 Hz,
d6-DMSO) S 10.18 (s, IH), 8.56 (br s, 1HNy8.20 (d, 1H), 8.11 (s. 1H),
7.43 (d, 1H), 7.40 (s, IH), 4.03 (m 2H, 2.40 (m 2H), 2.33 (s, 3H),
2.05 (s, 6H, 1.91 (m 2H) LRLCMS (esi, positive) me 374.2 (Mtl)
Conmpound 237: -129- 3 1 AUG 2005 V;D QZ/ 0494 PCT/ JS02/06452 0 0O

3- ( 3- Di met hyl ar ni no- pr opoxy)
N, N- di anet hyl - 4- ( 3- ( 5- net hyl ;&2/2.\!;2 - ei do] - benzam de Prepared

accordi ng to the procedure of Corrpound 208 usi nrg di met hyl am ne (97%
yield) '"H NWR (400 MHz, CDC13) 8 11.30 (br s, 8.39 (d, 1H), 8.29 (s,
1H), 8.20 (s, .1H), 7.78 (br s, 114), 7.07 (s, 1N/ 7.04 (d, 1H), 4.16
(t, 2H), 2.55 (s, 3H), 2.53 (m 2H), 2.26 (s, 6H), 2.10 (m 2H) LRM5
(esi, posi tN(é)?-lrﬂeezmﬁmr.ondié-wm-ﬁ-(3-@@xw'p£iarmdo-ﬂa&xy)l>4-[3-(5-methyl-pyrazin-2-yl)-ureidOJ-
Benzyl - 3- ( 3- di met hyl ami no- pr opoxy) - 4- pBzaiienret hyl - pyr azi n-2-y1) -urei do] -b
enzam de Pre ared according to the procedure of Conpound 208 usi ng’6
benzyl ani ne g@?@ww&m? theproqRARrs of GOy Zimegé)bm@ylsvwsh%?’-smmﬂ 8%6 (s,
lH) 820 (¥ 791(brs 111) 756 (s, 1H, 7.38 (m 4H), 7.31

m 1H), ﬁ% SIH ?) 52 (m
2.24 (W %@ d% N ?418?2%?%1}? Aamg
Corrpound 23 1% 2 (),,,1 2.51(s, 3H),240(m, 2H), 2.25 (s, 6H),2 11 (m, 2H), 1.76 (m,

LRMS (esi, positive) m/e 532.2 (M+1)

H

Compound 244;

N N
jogacH
o - NH,
N
o

4-[3-(5-Methyl-pyrazin-2-yl)-ureido]-3-(pyridin-3-ylmethoxy)-benzamide
Prepared according to the procedure of Compound 208 using ammonia (99% yield).
'H-NMR (400 MHz, d,-DMSO) § 10.27 (s, 1H), 8.82 {s, 1H), 8.66 (d, 1H), 8.60 (br s, 1H), 8.29 (d,
1H}, 8.03 (m, 1H), 8.00 (s, 1H), 7.76 (s, 1H}), 7.56 (d, 1H), 7.50 (m, 1H}, 7.37 (br m, 1H), 7.26 (brs,
1H), 5.32 (s, 2H), 2.32 (5, 3H)
LRMS (apci, positive) m/e 379.1 (M+1)

Compound 245:



N-B enzyl -3-(3

- di net hyl ami no- pr opoxy) - N- et hyl - 4- [ 3-(t& et hyl - pyrazi n- 2-yl) -ure| cgﬁi; ben
zam de PrePdd €40788dor di ng to the procedure of Conpound 208 BSTH§OALoAR: hy |
benzyl ami ne (68%yield). "H NW (400 WMHz, CDC13) 5 8.37 (br s, 1H), 8.25
(s, 1H), 8.18 (s, 114),7.3? (m 414), 7.31 1H, 7.18 (m 2H), 4. 67
(br in, 2H), 4.07 (br m 2H), 2.99 (br s, , 2.53 (s, 3H), 2.50 (br in,
2H), 2.24 (s, ©6H), 2.06 (br in, 2H) LRM5S (&si, positive) mle 477.2
(M+1l) Compound 240: -130- 31 AUG 2008 WO 0‘?/ 070494 PCT/ US02106452 3

- (3-Di net hyl am no- propoxy)-4-[ 3-¢ ID

- et hyl - pyrazi n-2-yl ) -ureido] - rgph | -ethyl)- benzam de
Prepared according to the procedure of Conmpoynd 208 using
2-norpholin.-4-yl-ethylamne (69% yield). '"H NWR (400 MHz. CDCl13) 5 8.44
(d, I'H, 8.31 (N-Mktthi;4-[8-(Ribethd-pyrddil)-2-yJ-uLQoX Bipylin-Tfinethdxypbengsnidel H) , 7. 24
(d, 1H, 6.76 (m IH, 4.20 (t, 2H), 3.76 (m 4H), 3.56 (m 2H), 2.61
(rn, 2H), ffﬂ%ed(amordh%lq)thelzo@dwe ¢t ompiupd 203 ugigg Tlmylazﬁi)e (PFMBelflesi , positive)

nme 486. 2 L}g ound §41 {IH@S((H |l-| Q N N(N rl_Slég? 32{) Zﬁ_(@' 5 a@? dNII-p
3-(3-D net 1A ) ¢ 2-(1-
me'g hyl - g;‘r 7% Sd]i}ﬂ’- 2@1,)2}% 75;3%‘94 1, ﬁéﬁ?a?ﬁ{)d%7§9’é’5‘ér2é3 Sati®or dir ng t okt he (

d 1- met hyl li di n-2-yl ani 68%
g Y T i e A T S T
s, 1H), 8 8.20 (s, FH), 7.57 (s, 1H), 7.46 (br s, 1H), 7.20
Em 1E)|), 49%"3{‘%%, 3.76((m T)H), 3-44Em 1E)|), 3.15 Em 1H),H)2.54

(s, 3H, 2.42 (m 1H), 2.37 (s, 3H, 2.25 y 6H), 2.22 (m 1H, 2.13 (m
2H), 1.90 (m 2H), 1.77 (m 2I—|)LRI\/B(esiﬁFdositive) m e 484.3 (M1)

Conmpound 242:
) R
LIT 0
o]

N,N-Dimethyl-4-{3-(5-methyl-pyrazin-2-yl)-ureido]-3-{pyridin-3-yimethoxy)-benzamide
Prepared according to the procedure of Compound 208 using dimethylamine (88% yicld).
'H-NMR {400 MHz, ds-DMSO) 5 10.16 (s, 1H), 8.80 (s, 1H), 8.66 (d, 1H), 8.58 (s, 1H), 8.28 (d, 1H),
7.96 (d, 1H), 7.50 (m, 1H), 7.37 (br s, 1H), 7.25 (s, 1H), 7.03 (d, 1H), 5.30 (s, 2H), 2.95 (s, 6H), 2.33
(s, 3H)
LRMS (apci, positive) m/e 407.4 (M+1)
Compound 247.

ey

=

LIY0a0

N-Benzyl-4-[3-(5-methyl-pyrazin-2-yl)-ureido]-3-{pyridin-3-yimethoxy)-benzamide
Prepared according to the procedure of Compound 208 using benzylamine (41% yield).
"H-NMR (400 MHz, d,-DMS0) 8 10.23 (s, 1H), 9.05 (t, 1H), 8.82 (s, 1H), 8.67 (d, 1H), 8.58 (br s,
1H), 8.33 (d, 1H), 8.00 (d, 1H), 7.78 (s, 1H), 7.59 (d, 1H), 7.50 (m, 1H), 7.33 (m, 4H), 7.25 (m, 1H),
5.32 (s, 2H), 4.50 (d, 2H), 2.32 (s, 3H)

LRMS (apci, positive) m/e 469.1 (M+1)



N-(2- D net hyl am no-ethyl ) -3 1 AUS 2005

- (3-di net hyl am no- propoxy) - 4- [ 3- (5- et higB-pyr azi n- 2-yl ) -urei do !

benzani de MY@PHPBP4according to the procedure of Conpound 28€ Hepas2
2-di net hyl am no-eth Iam ne (37% vyield). -131- 31 AUG 2005 WO 02/ 070494
PCTI US02/ 0 ou (400 MHz, CDC13) 6 11.38 (br s, 1H), 8.42 (d, 1H,
8.30 (s, 1H), 8.20 (s, 1H), 7.96 (br s, 1H), 7.53 (s, 1H), 7.27 (d, 1H),
6.79 (m 1H), 4.20 (m 2H), 3.53 (m 2H),f 2Y52 (m 2H), 2.52 (s, 3H),
2.26 (m 2H), 2.24 (s, 6H), 2.22 (s, 6H2.12 (m 2H) LRI\/S(esi,
positive) rile 444.2 (Mrl) Conpound 243: . 511 Nky" N ~'N | AN
N-(3-S-1-Benzyl -pyrrolidin-3-yl)43- E3{;‘d t hyl am_.no- propoxy) -4-[3-(5-neth
yl - pyrazi n-2-yl)-ureido]- benzAa/@ W/e aredfaCC/\r Hing to the procedure
of Conpound 215 using 1- benzyl r o di ~yTaf ne (20% vyield) 'H NWR
(400 MHz, CDCI3) 6 8.61 (br s, 1H), 8.45 (d¢ 1H), 8.20 (s, 1H), 8.16 (m
IH), 7.51 (s, 7.39%d 1H, 7.31 (m 4H, 7.16 (m IH, 4.72 (m
1) 418 (m Nzﬁﬁffﬂ‘%‘ S e o) g ot (i

2r0 " 176 (HeeeL i tae delse2Sasa o w2y kéeﬂlm%%%aﬁé) SV

[\H\r/rvél 'S'XNH Iiﬁxdzz 70b R %,,D%MSB% Brle: 2ey by 180) 63 (4 Y, 1sSh Na ‘%O
il G e e e
8. 82 8.60 (br s, lH), 8.29 (d, lH) 8.03 (m IH),

8. 00 (S 1|‘D.RMS7(an6p6§twe)1ﬂ‘ihe48?73@5H(d 1H), 7.50 (m 1H), 7.37 (br in, 1H),
7.26 (br s, IH, 532 (s, 2H), 2.32 (s, 3H

Compound 249:
?‘
o

. L R
,/ENI 0 \L/’\érN\/\NC%

4-[3-(5-Methyl-pyrazin-2-yl}-ureido]-N-(2-morpholin-4-yl-ethy})-3-(pyridin-3-ylmethoxy}-benzamide

Prepared accordmg to the procedure of Compound 208 using 2-morpholin-4-yl-ethylamine (99%
yield).

'H-NMR (400 MHz, d,-DMSO) § 10.27 (s, 1H), 8.81 (s, 1H), 8.66 (d, 1H), 8.61 (br s, 1H), 8.52 (t,
1H), 8.29 (d, 1H), 8.03 (d, 1H), 7.76 (s, 1H), 7.52 (m, 2H), 7.36 (m, 1H), 5.33 (s, 2H), 3.56 (m, 4H),
3.40 (m, 2H), 2.48 (m, 2H), 2.43 (m, 4H), 2.34 (s, 3H)

LRMS (apei, positive) m/e 492.4 (M+1)

Compound 250:
SN
LI @ g
N
1 \/\(\>
4-[3-(5-Methyl-pyrazin-2-y{)-ureido]-N-[2-( 1-methyl-pyrrolidin-2-yl)-ethyl]-

3-(pyridin-3-ylmethoxy)-benzamide

Prepared according to the procedure of Compound 208 using 2-(1-methyl-pyrrolidin-2-yl)-ethylamine
(99% yield).



LRMS (apci, positive) me 379.1 (Mrl) Conpound 245 -132 31 AUE 30090 O
210 70 4 9 4 PCT/ US02106452 H O -134-

N- Met hyl - 4AWG0Y &4t hy| - pyr azi n-2-y1) -urei do] - 3- (pyri di n- 3- PEREISABHTZ ben
zam de Prepared according to the procedure of Conpound 208 using

met hyl ani neHROR449P bHd) d-DMSRIR022 (0 1BA-E-31 (,GHHDNE®)(d SHHME.335b( 5 H)LBH9 (8. 80
(s, IH, 8.180 &3h(d3H) 8.08(deHY, .70 (sHjH), B50@ g, 7.34m. 1HE 578 (fgéf,i). 1-?-?1@??152.
(m 2H), 7.287 (pesi). 28 (s, 3Dg%21((5 3Hp 2404 (mp 2HY 10)(m, 3, 1.62(my@H}, 4.44 LRVS
(apci, positive) me 393.2 | ) ..Conpound 246: Ce | ON ND nethyl-4-[3
- (5- et hyl -‘B&ﬂsa(zl?‘:hP"zl“;‘iffJ)m-’%‘Pén!yz%]*l)s- (pyri di n- 3- yl met hoxy) - benzani de

Pr epar ed ac&ordin%%%to t he procedure of Conpound 208 usi ng di net hyl am ne
(88% vyi el d)~CRRfR (400 MHz, d6-DVBO) 6 10.16 (s, 1H), 8.80 (s, 1H),
8.66 (d, 1H), 8.58 (s, 1H), 8.28 (d, IH,k ~J(.-96 (d, 1H), 7.50 (m 1H),
7.37 (br s, 1H), 7.25 (s, 1H), 7.03 (d, 1H)} 5.30 (s, 2H), 2.95 (s, 6H),
2.33 (s, 3H LRMS (apci, positive) me 47.4 (Mtl) Conpound 247:

N- Benzyl - 4-[ 3- (5- met hyl - pyrazi-n- 2-yl ) - ur gFdo] - 3- (pyri di n- 3-yl met hoxy) - ben
zani de Prepared according to theg pkocgdufe of Conpound 208 using

benzyl am ne (41%yield). 'HN &E;) d6+DVSO) 8- 10.23 (s, 1H), 9.05
(t, 1H), 8.82 (s, 1H), 8.67 (&~fH) ,k 8. ~8™y1H), 8.33 (d, 1H), 8.00.
(d, 1H), 7.78 (s, IH), 7.59 (d, 1H, 7.50 ( 1H!, 7.33 (m 4H), 7.25 (m
1H), 5.32 (s, 2H), 4.50 (d, 2H), 2.32 (s, 3H) LRV5 (apci, positive) me
469. 1 ( M+1) N42BEnedylemitidos 3O re iy byes 94 - yharidesd Loygdin3 ylmethoxy)-benzamide

Prepared according to the procedure of Compound 208 using 2-dimethylamino-ethylamin= (99%
yield).

"H-NMR (400 MHz, d,-DMSQ) & 10.24 (s, 1H), 8.82 (s, 1H), 8.66 (d, 1H), 8.60 (br s, 1H), 8.43 (t,
1H), 8.30 (d, 1H), 8.02 (d, 1H), 7.74 (s, 1H), 7.52 (m, 2H), 7.35 (br m, 1H), 5.32 (s, 2H), 3.36 (m, 2H),
239 (m, 2H), 2.33 (s, 3H), 2.18 (s, 6H)

LRMS (apci, positive) m/e 450.2 (M+1)

Compound 252:

b

H
N..

L0

Q
=2

N-(3-8-1-Benzyl-pymolidin-3-yl}-4-[3-( 5-methyl-pyrazin-2-yl)-ureido]-3-(pyridin-3-ylmethoxy)-
benzamide

SN
/
o]

Prepared according to the procedure of Compound 215 using 1-benzyl-pyrrolidin-3-S-ylamine (99%
yield).

'H-NMR (400 MHz, d,-DMSO) 6 10.26 (s, 1H), 8.82 (s, 1H), 8.66 (d, 1H), 8.60 (br s, 1H), 8.47 (d,
1H), 8.28 (d, 1H), 8.02 (d, 1H), 7.74 (s, 1H), 7.55 (d, 1H), 7.51 (m, 1H), 7.32 (m, 4H), 7.24 (m, 1H),
531 (s, 2H), 4.40 (m, 1H), 3.60 (s, 2H), 2.80 (m, 1H), 2.64 (m, 1H), 2.45 (m, 2H), 2.34 (s, 3H), 2.15
(m, 1H), 1.85 (m, 1H)

LRMS (apci, positive) m/e 538.2 (M+1)

Compound 253:



Conmpound 248: 31 AUG 200
I\I-Benzyl-l\l-rretha/l-4 [ 3- (5- et hyl - pyrazi¥s2-yl)-ureido] - 3- (pi)rldfd’%-%ﬂ- | met
hoxy) - benz ¥ 8¥0#%par ed accordi ng to the procedure of ConpSbAtIS9B® &I ng
N-net hyl benzylamne (71 %vyield). 'H NW (400 Mz, d6-DMVBO) S 10.16 (s,
IH), 8.76 (br s, 1H), 8.64 (d, 1H), 8.57 (m “§F), 8.28 (br in, 1H, 7.95
(br m 1H), 7.48 (m 1H), 7.40-7.23 (hr m 7H, 7.06 (in, | H), 5.23 (br
in, 2H), 4.62 (br in, 2H), 2.88 (s, 3H) 2.133 (s, 3H) LRM5 (apci,
p03|t|ve) me 483.3 (I\/H) Conpound, 249 0

4-[3-(5- Met hyl - pyrazin-2-yl)- ure| rpholin-4-yl-ethyl)-3-(pyridi
.. -3-yl met hoxy) - benzam de Prepar acgoreipg to the procedure of
Conmpound 208 usi ng 2-norpholin-4-yl-ethylamne (99% vyield). '"H NVR (400
MHz, d6-DMBO 5 10.27 (s, IH), 8. 81 (s, 1H), 8.66 (d, 1H), 8.6] (br s,
1H), 8.52 (t, |H), 1§228Dinethylaidhng-pBpddg)-I-sithtHphenyl]-3 prafis2-ylhkda, 7. 52 (m
2H), 7.36 (m 1I|—|)H(§0333ﬁ (;HIZH),I}_3.56 (m‘ﬁllj), 3. % (Q]quzﬁbwgr 2f4248 (m

¥ yi- Y qugme ert- S a S 0. [§)

gl) 03 ngszggnpetéﬁ}}qmlm? 15 13?@'1,50 Bhu;;@ in dioxane ((FIJS:O mL)p‘\?aliqagec]lled ca)J:bomc agd dl-rg't-buty ester
4- [3 (5- MatPr g;% 'ﬁf"ibv 79 by sodiip 8 N! 9 21%@}_@%%@;9&@06%%?1"&@1 Tet hy

I 3- ri e Legste dure
03‘ Com()gﬁn ygBgor: ?@ . 5
yield). -

‘“68 5
d6- DVBO) 5 s . ?A %A?’EE UHJ?,_ glg%wérigg

8.49 (m 1H) 833(d 1H) 800(d IH), 7.70 (s, IH), 7.52 (m 2H)
7.34 (m 1Hep 25.(3B-HisnethRlhhino-Brogdky)k Mnetditihhenyl ReaPfamid 43id tért-Huty!l steBOTd Sstirrdd)
2.21 (s, 3HhpgledXatiddt Q) soRtd)n, of 2-13Botyas-mett)l-phehylp-Larkatfic adtd)rers-Butyd dste (72 1.0 LRVE
(apci, posnﬁmol)e)nphir@l gidephhe ((54510hg, Congambil chn® 34 dimethylamino)-1-propanol (237 pL, 2.0
mmol} in dry tetrahydrofuran (5 mL) was added diisopropy! azodicarboxylate (394 pL, 2.0 mmol) in 1
mL of tetrahydrofuran). After stirring for 12 hours, the reaction was diluted with 30 mlL of ethyl
acetate and washed with 30 mL of 10% aqueous sodium carbenate (2 x 30 mL), brine (1 x 30 mlL.), then

dried (MgS0,), and filtered. The filtered solution was concentrated under reduced pressure to provide
the desired crude product.

Step 3: 2-(3-Dimethylamino-propoxy)-5-methyl-phenylamine. To a stirred solution of [2-(3-
dimethylamino-propoxy)-5-methyl-phenyl]-carbamic acid tert-buty! ester (617 mg, 2.0 mmol) in 5 mL
of dioxane was added hydrochloric acid (2 mL; 4N in dioxane). After stirring for 12 hours, the reaction
was diluted with 20 mL of 1IN hydrochloric acid and washed with ethyl acetate (2 x 30 mL). The
aqueous layer was basified with 10% aqueous sodium carbonate (50 mL) and exiracted with ethyl
acetate (3 x 50 mL). The ethyl acetate was washed with brine {1 x 30 mL), then dried (MgSQy), and
fittered. The filtered solution was concentrated under reduced to yield the corresponding aniline.

Step 4: 1-[2-(3-Dimethylamino-propoxy)-5-methyl-phenyl]-3-pyrazin-2-yl-urea. To a stirred, cooled
(about 0°C) solution of 2-(3-dimethylamino-propoxy)-5-methyl-phenylamine (208 mg, 1.0 mmol) in
toluene (3.0 mL) was added triethylamine (140 pL, 1.0 mmol) and triphosgene (98 mg, 0.33 mmol).
After stirring for 30 minutes, amino pyrazine (85 mg, 1.0 mmol) was added and the reaction was heated
to-65 degrees C. After stirring for 4 hours, the reaction was cooled to room temperature and stirred for
8 hours. The precipitate that formed was filtered, rinsed with toluene (2 x 1 mL), and dried under
reduced pressure (35% yield).

'H-NMR (400 MHz, CDCl;) § 8.45 (s, 1H), 8.39 (br 5, 1H), 8.22 (s, 1H), 8.21 (d, 1H), 8.19 (d, 1H),
4.09 (t, 2H), 2.55 (t, 2H), 2.36 (s, 3H), 2.26 (s, 6H), 2.05 (m, Z2H).
LRMS (esi, positive) m/e 330.10 (M+1)

Compound 254;
I )

1-{2-(2-Dimethylamino-¢thoxy)-5-methyl-phenyl]-3-pyrazin-2-yl-urea



N- (2- Di met hyl ami no-ethyl)-4-[3 31 AUG 2005
-(5-nmet hyl - pyrazi n-2-yl ) -ureido] - 3- ( pyidgi n- 3- yl met hoxy) - benzam de
Prepared a®®pHi7i¢P4t o t he procedure of Conpound 208 usi ng PCT/US02/06452
2- di met hyl am no- et hyI am ne (99% yi eI d) H- NVR (400 MHz, d6-DVBO) 5

10. 24 (s, 1H) 8.82 (s, 60 (br s, 1H, 843 (t,
1H), 8. 30 Efpar&drqfcordelgeﬂztht eeﬂnrdr'l)f Corrlpﬂrad {5§ USI@%N dimegiy! qtigpolarpipe % eldy by m

o) ' LR bis pftboggl 3?} g ﬁé}%%f% Blnioss Coby sbedin”

enzyl - pyrr =3 V A -yl)-ureido]-3-(pyridin-3-
yl met hoxy) - rq Pn repare a COI’dI ng to the procedure of Conpound 215

using 1- be%%ﬁougﬂsgol idin-3-S-ylamne (99% yield). 'H NVR (400 M1z, -
d6- DVBO) 5 s, 111), 8.82 (s, 1H), 8.66 (d, 1H), 8.60 (br s, 1H),
8.47 (d, 1H), 8.28 (d, 1H), 8.02 (d, 1H), A4 (s, 1H), 7.55 (d, IH,
7.51 (m 1H), 7.32 (in, 4H), 7.24 (m IH), £5/31 (s, 2H), 4.40 (m 1H),
3.60 (s, 2H), 2.80 (m 1H, 2.64 (m IH, 2.45 (m 2H), 2.34 (s, 3H,
2.15 (m 1H), 1.85 (m 1H) LRVS (apch, WJpo9itive) me 538.2 (Ml)
Conpound 253: -135 - 3 'i AUG 200 0494 PCTI US02106452
1- (2- (3- Di net hyl am no- pr opoxy) - 5- iet,hylo- phemyl ) - 3-pyrazin-2-yl-urea Step
1. (2-Hydroxy-5-nethyl - phenyl) - carBam ¢ aci[d tert- butyl ester. To a
stirred solution of 2-am no- 4-nethyl-phenol (6.15 gm 50 mmol) in
di oxane (100 nlL) was addedhyt-24(ty@idinG-yhedtaxHphdndl-B-plaediy2-ylogteer (9.8 gm 45
nmmol ) foll owed by sodi um bi carbonate (12.6 gm 150 nmol in 75 nL of HaO
After sti Prepagy afeopdit® thibeimsthod df&ompaynd 359 nsing<hydriokmetinil pyiidibe (1086 yiltd). of
ethyl acetate and washed with IN aq ueous %%rochl oric acid (2 x 100 m),
1

saturat ed RGBS ( 005?6@4 Gﬁfb 1t8$ 51‘(5(%@ fsd’lg?e?r%ézmd; E?I?I& BPi hel (28h8.0n)
then dried d PP 5 on was concentrated
under redugg‘@‘g?se HQ 3}3@%&%@ He the desired

(2- Hydr oXy s, - phenyl ) -carbarnic acid tert-butyl ester as a brown
solid (95% VI Step 2:

[ 2- (3- D net hyl am no pr opoxy) - 5- et hyl - phenylg=carbam c acid tert-butyl

ester. To a stirred, cooled (about 0C) sd 'on of

(2- hydr oxy-5- et hyl - phenyl )-carbam c acid teat-butyl ester (447ng, 2.0
mml ), triphenyl phosphine (525 ng, 2.0 mmp ) and

3- (di net hyl am no) - 1- propanol (237 AL H 2HO 0mml) in dry tetrahydrofuran
(5 nL) was added dii sopropyl azod[ﬁf )f?‘ﬁe (394 )LL, 2.0 rnnol) in |

t-{5-Methy}-2-{3-(2-oxo-pyrrolidin-1-yl)-propoxy]-phenyl} -3-pyrazin-2-yl-urea

Prepared according to the method of Compound 253 using 3-(2-oxo-pyrrolidin-1-yl)-propanol (10%
yield).

*H-NMR (400 MHz, d,-DMSO) & 8.79 (s, 1H), 8.29 (s, 1H), 8.25 (s, 1H), 8.05 (s, LH), 6.92 (d, 1H),
6.79 (d, 1H), 3.99 (t, 2H), 3.38 (m, 4H), 2.22 (s, 3H), 2.20 (t, 2H}, 2.00 (t, 2H), 1.91 {t, 2H).

LRMS (esi, positive) mv/e 392.2 (M+Na)

Compound 257:
O
f(}
&)

(ST
N

1-[5-Methyl-2-(2-morpholin-4-yl-ethoxy)-phenyl]-3-pyrazin-2-yl-urea

Prepared according to the method of Compound 253 using 2-morpholin-4-yl-ethanol (39% yield).



diluted with 30 nlL of ethyl acetate an'd’washed wnth 30 nL of 1 ueous
sodi um car BEARE % x 30 nL), -brine (1 x 30 nL), then drie8CTHEEHP52 and
filtered. The filtered sol uti on was concentrated under reduced pressure

to provide _th S]
2- (3-Di net hil g E;ﬁhﬁ@l‘@g ]’ns .2’2 8054y 14} &8 Wkt i on
of [2-(3- 9225 88 ¢ aci d
tert-butyl ‘es er (pi ny, 2. rm)ol) in5 nL of di oxane was added

hydr ochl orl@m%ingix{@ m; 4N in di oxane). After stirring for 12 hours, the
reaction was uted wnth 20 mL of I N hydrochloric acid and washed with
ethyl acetate (2 x 30 nL). The aqueous |ayer_.osas basified with 10%
aqueous sodi um carbonate (50 nL) and extract doﬁith ethyl acetate (3 x
50 nmL). The ethyl acetate was washed with bri (I x 30 nmL), then dried
(MgSHM), and filtered. The filtered sol ution“was concentrated under
reduced to yield the corresponding aniline. $tep 4:

1-[ 2- (3- Di et hyl am no- pr opoxy) - 5- net hyl -Ehe yl]-3-pyrazin-2-yl-urea. To a
stirred, cooled (about 0C) sol uti

2- ( 3-di net hyl am no- pr opoxy) - 5- net phen ine (208 ng, 1.0 mmi) in
toluene (3.0 nm.) was added triethylamne (140 L, 1.0 mml) and
triphosgene (98 ng, 0.33 mmol ). After stirring for 30 m nutes, am no
pyrazi ne (95 ng, -5-HethridH}-mapbolincidd-aroaerd)-pliveyike§ ancthyipymais-2dlared to. 65
degrees C. After stirring for 4 hours, the reaction was cooled to room

t enper at ur é’ regffer aardineda tF BJFth°‘B°fI¢6{H‘P‘§m& Prasipg %’E‘?fﬁkﬂﬂ‘&‘f‘“é“‘RIPP&fm\(?t{P Higd) was

e e

2H), 2.36 205(m 2H) . LRI\/B(eS| positive) rﬂe
330, 10 (Ml 1 ‘%?I”égg“%”)

1-[2-(2- D iy In@ﬁrggno et hoxy) - 5- net hyl - phenyl ] - 3- pyrazi n-2-yl -urea 31 AUG
2005 - 136 WO 02/ 070494 PCTI US02/ 06452 Prepared according to the nethod
of Conpound 253 using NN-di net hyl et hanol am mey{36% yield). 'H NVR (400
MHz, d6-DMBO) S 8.79 (br s, IH, 8.25 (s, 1H),18.22 (s, IH), 8.05 (s,

1H). 6.95 (d. IH). 6.80 (d, IH), 415(t 29{, 255 (s, 3H), 2.31 (t,
2H), 2.26 (s, 6H). LRMS (esi, p05|t|v 16.21 (M+l) Conpound 255:
1-[ 5- Met hyl - 2- (pyri di n- 3-yl et ho/[f)qjg B]D 3- pyra2| n-2-yl -urea Prepared

Bt

mL of tetrahydrofuran). After stirring for 12 hours, the reacgqcoz\/g
G

according to the nmethod of Conpou - hydr oxynet hyl pyridine
(10% vyi el d).
1-[2-(3-Dimethylamino-propoxy)-5-methyl-phenyl]-3-(5-methyl-pyrazin-2-yl)-vrea

Prepared according to the method of Compound 253 3-dimemylémino-propanol {40% yield).

'H-NMR (400 MHz, CDCl;) 8 8.37 (s, 1H), 8.19 (s, 1H}, 8.18 (s, 1H), 8.09 (br 5, 1H), 6.80 (dd, 2H),

4.05 (t, 2H), 2,35 (t, 2H)}, 2.54 (s, 3H), 2.36 (s, 3H), 2.26 (s, 6H), 2.05 (m, 2H),

TRMS (esi, positive) m/e 344.20 (M+1)

Compound 260:
9

o

N NN
Jegae

1-[5-Methyl-2-(2-morpholin-4-yl-ethoxy)-phenyl}-3-(5-methyl-pyrazin-2-yl)-urea

Prepared according to the method of Compound 253 using 2-morpholin-4-yl-ethanol (10% yield).



"H-NWR (400 MHz, CDCI3) S 8.82 (s, IH), 8.65 (d, 1H), 8.35 (s, 1“}6,2[}8530
(s, IH), 8.21 (s, 2H), 8.05 (s, 1H), -¥¥1 (m 2H), 7.35 (m 1%, 6.
(dd, 2H), ®Oa®A784%42H) 2.39 (s, 3H). LRWVS (esi, positive) RCEUSEBI6II2
(M+1l) Conpound 256: 010 1- ‘ _

{5- Met hyl - -PTSIR(E@%WAS Fh) 107 fr .1 Pié@%ﬁ&@fﬁ )e?rg?is. 1H), 8.05 (s, 1H),

- 3-pyrazi né -gﬁ'-ﬁ?’éﬁoﬁr 7(?% F i P lihe RdE 38 28 fpdind 253
usi ng 3- ( 2LBM05yRoP Y B+ I My Vpr opanol  (10% vyield). ' H NVR (400 Mz,
d6-DMSO) S.8. 79 (3. |H., 8.29 (s, IH), 8.25 (s, 1H, 8.05 (s, 1H), 6.92
(d, I'H, ) , 1H), 3.99 (t, 2H), 3.38 (m 4H), 2.22 (s, 3H), 2.20
(t, 2H), 2.00 (t, 2H), 1.91 (t, 2H). LRI\/IS(FS{T positive) rn/e 392.2
(MtNa) Conpound 257: r O P

1- (S- Met hyl - 2- (2- nor phol i n- 4-yl - et hoxy) - phehﬂﬂ .. 3-pyrazin-2-yl-urea
Prepared according to the nethod of mpoungt’ 253 usi ng

2-mor phol i n-4-yl -ethanol (39%vyield). n-1g7 83 1 AUG 2005 WO 02/ 070494
PCT/ US02/ 06452 ' H NVR (400 MHz, d QVIS 79 (s, 1H, 8.29 (d, 1H,
8.25 (d, 1H), 8.05 (s, 1H), 6.95-(a® 1H), & 79 (d, IH, 4.19 (t, 2H),
3.59 (m 4H), 2.80 (t, 2H), 2.49 (m 4H), 2.22 (s, 3H). LRMVS (esi,

EO[SIE;[ Il\/\lsl\tz ilylnl I2?( ?ﬁﬁf‘%%%%%géﬂg&z@%z(Wﬁ@ﬁ’iﬂﬁlm?h‘("g)‘?‘}’é?yﬂwe“pyr azin-2-yl
L ror phol © LEHEpGERE H Binkdholob ol 95) Mg cR BB BRI ey o )

(s, 1H), 8ifdvkliooMuAEDe1)S A & 5m), 3 65, 18, 391 (Sl By, §uP53{ G dHig 6. 91
(d, " 1H), 6(t,719[),(6§8(d11ﬁ)56.734(d)9ﬁi,(Sf.(LS(Z,LBI),Z.%O(ﬁéHﬁ.m( 4|-)|5, 2(--48P(S,§3|'}§, 2.45
(t, 2H, ZL%s(empoﬁhba)n&.ﬁingJrNa)BH), 2.00 (t, 2H). LRVS (esi, positive)
me 386.31 (Mtl) Conpound 259:

1-[ 2- ( 3- Di Eopmtolmdl2621i no- pr opoxy) - 5- et hyl - phenyl ] - 3- (5- net hyl - pyrazi n- 2-yl
)-urea Prepared according to the nmethod of Conpound 253

3- di et hyl ami no- propanol (40%yield). 'H NIYWR (400 MHz, CDC13) 6 8.37
(s, IH), 8.19 (s, 1H), 8.18 (s, 1H, 8.09 (%js, 1H), 6.80 (dd, 2H),

4.05 (t, 2H), 2.55 (t, 2H), 2.54 (s, 3H), 2.36 (s, 3H), 2.26 (s, 6H),
2.05 (m 2H). H 0 ‘

/[:jNEH\Q

1 -(5-Methyl-pyrazin-2-yl)-3-[5-methyl-2-(pyridin-4-ylmethoxy)-phenyll-urea
Prepared according to the method of Compound 253 using 4-hydroxymethyl pyridine (18% yield).
'H-NMR (400 MHz, d,-DMSO) 5 8.84 (s, 1H), 8.55 (d, 2H), 7.91 (s, 1H), 7.47 (d, 2H), 6.88 (d, 1H),
6.72 (d, 1H), 5.28 (s, 2H), 2.22 (5, 3H).
LRMS (esi, positive) m/e 350.21 (M+1)
Compound 263:

o

N NN
,[N:rm;

1-(5-Methyl-pyrazin-2-yl)-3-{5-methyl-2-(pyridin-3-ylmethoxy)-phenyl]-urea
Prepared according to the method of Compound 253 using 3-hydroxymethyl pyridine (10% yield).
'H-NMR (400 MHz, CDCls) § 8.82 (s, 1H), 8.68 (m, 2H), 8.25 (s, 1H), 8.20 (s, 1H), 7.84 (d, 1H), 7.38

{(m, 1H), 6.99 (s, 1H), 6.88 (d, 1H), 6.80 (d, 1H), 5.10 (s, 2H), 2.38 (s, 3H), 2.35 (s, 3H).
LRMS (esi, positive) m/e 350.21 (M+1)



LRVS (esi, positive) rife 344.20 (Mt1l) Conpound 260: _

1- [ 5- Met hyl - 2- ( 2- nor phol i n- 4- yI - et hoxy) - phenyl ] - 3- (5- met hyl - py? azi/6-285y 1 )
-urea Prepared according to the net hod &t Compound 253 usin

2- ror phol | A& hanol (10% yiel d). -138 31 AUG 2995 VIO O BF B2
PCT/ US02/ 06452 ' H NVR (400 MHz, CDC13) S 10.79 (br s, 1H), 8.82 (s, 1H),
8.59 (s, 1HmpdBndsdal(s, 1H), 8.05 (s, 1H), 6.81 (dd, 2H), 4.20 (t, 2H),
3.75 (m 4%,1!“2_91—‘(. t, 2H), 2.61 (rn, 4H), 2.55 (s, 3H), 2.35 (s, 3H.
LRVS (esi, positive) rule 372.1 (M+l) Conpoung 261: n

1- (5- Met hyl - pyrazi n-2-yl)-3 -[5-net hyl - 2- (pygpidi n- 2-yl et hoxy) - phenyl ]
-urea Prepared according to the nethod of npound 253 using

2- hydroxynet hyl pyridine (21%yvyi el ﬂ) H1I-E (400 WMHz, CDC13) 8 8.61 (d,
1H), 8.29 (s, 1H), 8.11 (s, 1H) 7.31 (d, 1H), 7.18 (t,
1H), 6.88 (d, IH, 6.75 (d, 1H) 2.30 (s, 3H). LRMS (esi,
positive) nmle 372.2 (MtNa) Corrpound 262

1- (5-Methyl -pyrazin-2-yl)-3-[5-neth -2 (pyrldln 4-yl met hoxy) - phenyl | -ure
a Prepared accor dilhG-Rigethianipegthsy- Ilh%}(525€3h)flrsxr«’r¥gl Lyl oxy rret hyl
pyrldlne(18% ield). LH NVR (400 M-lz d6-DVBO) 8 8.8 g I-? 5 (d,
2H), 7.91 @Par ¥igpcor 84°7thf laethoéﬂ)’ Coneoefgf ?(Sauw@ﬂw dmtsﬂwlzﬂ)efef arpgy (1 f%wz@ (s,

s e L
-yl et hoxy gy?’lft é(p ﬁ 2 the met hod of Conpound 253
usi ng 3-hy rox$ pyr| dl n@ji 0% y| eI d) "H NWVR (400 MHz, CDC13) S

8. 82 (s 1H), dﬁmﬁﬁs(m 2H), 8. 25 (s, 1H), 8.20 (s, IH), 7.84 (d, 1H,
7.38 IFE 6.99 ( 1H), 6.88 (d, 1H), 6.80 (d, 1H), 5.10 (s, 2H),
2.38 (s 3H), 2.35 (s 3H). LRVS (esi, posijpiye) me 350.21 (Mml) -.139 3
1 AUG 2005 WO 02/ 070494 PCT/ US02/ 06452 Conpayad 264:

N__N__N
o
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F
F

1-(5-Methyl-pyrazin-2-yl1}-3-[2-(pyridin-3-ylmethoxy)-5-trifluoromethyl-phenyl]-urea

Prepared according to the method of Compound 253 3-hydroxymethyl pyridine and 2-hydroxy-5-
trifluoromethy] aniline (40% yield).

"H-NMR (400 MHz, d,-DMSQ) 8 8.81 (s, 1H), 8.69 (s, 1H), 8.65 (s, 1H), 8.59 (br s, 1H), 8.01 (d, 1H),
7.45 (t, 1H}), 7.3 (br s, 1H), 5.39 (s, 2H), 2.35 (s, 3H).
LRMS (esi, positive) m/e 404.10 (M+1)

Compound 266;

=N
I/

O

N_N__N
jeaae

1-[5-Methyl-2-(6-methyl-pyridin-3-ylmethoxy)-phenyl]-3-(5-methyl-pyrazin-2-yl)-urea

Step 1: (6-Methyl-pyridin-3-yl)-methanol. To a stirred, cooled (0 °C) solution of 6-methyl nicotinic
acid (5.0 mmol) in tetrahydrofuran (10 mL) was added lithium aluminum hydride (20 mmol; 20 mL of
a 1M solution in tetrahydrofuran.) dropwise. The reaction was stirred for 4 hours, treated sequentially
with 1 mL of H,0, 1 mL of 15% aqueous sodium hydroxide, and 3 mL of H»O. The reaction was
filtered and washed with tetrahydrofuran (3 x 50 mL). The filtrate was concentrated under reduced
pressure to yield the alcohol as a clear viscous oil.



M ~NN NT 31 AUG 2005
1-[2- (2- D net hyl am no- et hoxy) - 5- net hyI"-I‘t?h“enyI ]-3-(5-nethyl g razin- 2-%I ) -
urea PrepaP™@y0Z8Hding to the method of Conpound 253 usi ngPNISEdéhy|

6 1 (s | B 25t B o ot RN ol et R ot P gimpphis )y

2.72 (t, 26D, 42743 shfeq soBon of 5ol oyramhb-2-cfbotfic(atia (P me, t BVRAdES totuene

posi tive) ﬁﬁ%é@?&@{%& ‘ﬂ?g(g%ﬁgm ol apd trieth e (140 L, 1.0
Ractio géa %B A %&afeg lh%?ﬂu%ﬁeﬁ!hé” - ph

. larpd
1- (5- Met hy s o P azd kY ik b o B tHE & e 15
enyl ] -ur eateBF]&ms Qds RGEA B16309C i -henreidhasnp) 12fhoxdBhenylamine (228
3- hydr oxy e Nyl midty twakiaB@da mee Rackiyh XD at thdt kekpbt@tie TRtd Bohrs an idn@@xefdém%
yield). ' HeobiviRnfpd@fire dnz, hodi6.- TRApEcipitatetha &l dutidg) the Badfifn ¢8, filtddkd, rinsd 6tk ( S,
1H), 8.59 folaenes? x 1hil), 2l dikd @eler rddued pre®urd 33q% yield) , 7.3 (br s, 1H), 5.39
(s, 2H), 2.35 (s, 3H) . LRWS (esi, positive) nmle 404.10 (M+1l) Conpound
266: "H-NMR (400 MHz, CDCly) 5 11.45 (brs, 1H), 8.65 (s, 1H), 8.29 (s, 1H), 8.22 (s, 1H), 8.20 (s, 1H),
1-[ 5- Met hyF- 73X @:ﬁe@?gllﬂb AdinBH-505 feTHHokEP) (. SHB AxH(3, 38), 2.85 fsedthy| - pyr azi n- 2
-yl) - ur ea Li8M@fssijpositipt) mst 39416 1 di n- 3-yl ) -met hanol . To a stirred, cool ed
(0 C solution of 6-nmethyl nicotinic acid (5.0 mol) in tetrahydrofuran
(10 nL) was2 8% t hi um al uni num hydride (20 mol; 20 m, of a 1M
solution in tetrahydrofuran.) dropwi se. The reaction was stirred for 4
hours, treated sequentially wth I nL of H20{ 1}nL of 15% aqueous sodi um
hydroxi de, and 3 nL of H20. The reaction wa ‘Itered and washed with
tetrahydrofuran (3 x 50 nmL.). The filtrate s concentrated under reduced
pressure to yield the al cohol as a ckead scous oil. 31 AUG 2005 -140-
WO 02/ 070494 PCT/ US02/ 06452 Ste SNhj: : nobu reaction and aniline
deprotection according to the 'I d of ound 253. Step 4: To a
stirred solution of 5-nethyl -pyra&i ne- 2-caf boxylic acid (138 ng, 1.0
nrnol) in toluene (3.0 nL) was added di phenyl phosphoryl azide (216 |.tL,
1.0 mol ) and tri e{dattaylipp@zig-240-3.[5-methyl2Q2-pyranl-2-yl-ciHogy)prael-wen was pl aced
under nitrogen and heated to 90 degrees C for 15 m nutes. The
t enper at ur 8epsdS: Miduobwretao6Eing2-ghphTidyl)-ethanol and aniline deprotection according to the
5- net hyl - 2m¢teedipi Eppponsdl 353 di n- 3- yI net hoxy) - phenyl ami ne (228 ng, 1.0 mol)

was added. The reaction was stirred at that tenperature for_ 4 hours and
ytUrea formation according to the method of Compound 266 using 5-methyl-2-(2-pyridin-2-yl-

then stirr
cﬂt-ﬁgxy -phenylamine (37% yield).
"H-NMR (400 MHz, CDC},) 6 10.70 (br s, 1H), 8.65 (d, 1H), 8.45 (br s, 1H), 8.21 (s, 1H), 7.85 (s, 1H),
7.59 (t, 1H), 7.29 (t, 1H), 6.30 (dd, 2H}), 4.49 (t, 2H), 3.39 (t, 2H), 2.49 (s, 3H), 2.39 (s, 3H).
LRMS (esi, positive) m/e 364.14 (M+1)

Compound 268:

/

v BT
Jog

1-(5-Methyl-pyrazin-2-yl)-3-[ 5-methyl-2-(3-pyridin-2-yl-propoxy)-phenyl]-urea

Steps 1-2: Mitsunobu reaction using 3-(2-pyridyl)-propanol and aniline deprotection according to the
method of Compound 253,

Step 3: Urea formation according to the method of Compound 266 using 5-methyl-2-(3-pyridin-2-yl-
propoxy)-phenylamine (5% yield).



roomtenperature for 8 hours. The precilg tate that forned dur| @eg
reaction red, rinsed with tol'tene (2 x 1 nl), and
reduced pr g‘bs‘%‘("é i%éa% y| el d) 1H. NVR (400 MHz, CDC13) 6 11. ﬁg*}Pg&’“

L gt el er) Sidy 1 o

(s, 3H. L

1- (5- Met hyILRpﬁgr(gz%&mze)wgygnﬁéA gt hyl - 2 (2 pyri d! n- 2- yI et hoxy) - phenyl ) -u
rea Steps 1-2 sunobu reaction using 2-(2-pyridyl)-ethanol and aniline
deprot ect i gompaadzedi Nng to the method of Conpound 253. Step 3: Urea
formation according to the nethod of Conpound 266 usi ng

5-met hyl - 2- (2- pyridi n-2-yi - ethoxy)-phenyl am (37%vyield). 1H NMR (400
MHz, CDC13) S 10.70 (br s, 1H), 8.65 (d, 1H), 45 (br s, 1H), 8.21 (s,
IH), 7.85 (s, 1H), 7.59 (t, 1H), 7.29 (t, IHY} 6.80 (dd, 2H), 4.49 (t,
2H), 3.39 (t, 2H), 2.49 (s, 3H), 2.39 (s, 3H)~ LRV5 (esi, positive) rn/c
364. 14 (M+1) Conpound 268: :
1- (5- Met hyl - pyrazin-2-yl)- 3- (5-nmet hylH 3-Dyri di n- 2-yl - pr opoxy) - phenyl ] -
urea Steps 1-2: Mtsunobu reacti Wﬁ -pyridyl)-propanol and

ani |l i ne deprotection accordi ng ta _the onet of Conpound 253. Step 3:
Urea formation according to the net hod of npound 266 usi ng

5-met hyl - 2- (3-pyridi n-2-yl - propoxy)-phenylam ne (5%yield). -141- 3 1
AUG 2905 WO 02/ 0708 Meth7(Phdan Q24106 fhordethyiitz RMVE3ridid 00/ Mogoxy dedyd) uréh 10. 89 (br
s, 1H, 8.59 (d, 111), 8.49 (s, 1H), 8.45 (br s, IH, 8.22 (s, 1H, 8.15
(s, 1H), 7S&8s1(2: Mibkflobu rfacién ysobg 3-24-pyrid@)-B8papcicnd @HHhe deproStiqntagcoRiy to tBe 10
(t, 2H), 2n1¢$0t(¢§"00@1;¢}1ﬂd22340 (t 2H), 2.35 (s, 3H). LRMSB (esi, positive)
me 378.10 IVH npound 26 i .

1- ( 5- Met hylSte ‘g‘ ﬁrﬂzm 6?}031‘%% the fxipd of Compqypd J6§msines- Py haxifindoreny | -
urea StepsP? tion using 3 (4 pyridyl) - propanol and

ani | ine dep{&%vﬁac(ﬁbo agsa )%' 915%:0 t f ;ﬁé}%ﬂ ﬁﬁvgﬁﬁ? 3:
Fos Gt MR Ul RS R o
M 7,9 o 1%):0 s%ézr%ém(ré?Wesmslé‘&\Hl@ o1 (d 2H) 8. 25 (s, 1H), 8.20 (s, 1H),

Compound 270:

A

P
L0

1-{2-[2-(Benzyl-methyl-amino)-ethoxy}-5-methyl-phenyl} -3-(5-methyl-pyrazin-2-yl)-urea

Steps 1-2: Mitsunobu reaction using N-methyl-N-benzyl ethanolamine and aniline deprotection
according to the method of Compound 253.

Step 3: Urea formation according to the method of Compound 266 using 2-[2-(benzyl-methyl-amino)-
ethoxy]-5-methyl-phenylamine (17% yield).

'"H-NMR (400 MHz, CDCl;) 8 10.70 (br s, 1H), 8.49 (s, 1H), 8.20 (s, 1H), 7.95 (s, 1H), 7.85 (s, 1H),
7.32 (m, 5H), 6.85 (5, 2H), 4.15 (t, 2H), 3.62 (s, 2H), 2.92 (t, 2H), 2.49 (s, 3H), 2.33 (s, 3H), 2.29 (s,
3H).

LRMS (esi, positive) m/e 406.01 (M+1)

Compound 271:



7.75 (s, 1H), 7.15 (d, 2H), 6.82 (d, 1H), 6.75 (d, 1H), 4.05 (%1 Agéuzg%
2.91 (t, 2H), 2.40 (s, 3H), 2.36 (s, -3#- 2.25 (m 2H). LRVB (eS$

positive) WQ®/@rPil6 (M-1l) Conpound 270: PCT/U502/06452
1-{2-[2- (Benzyl - net hyl - ani no) - et hoxy] - 5- net hyl - phenyl }

-3-(5-nmethyl -pyrazin-2-yl)-urea Steps 1-2: Sunobu reaction usi ng

N- et hyl - N- benzyl et hanol am ne and aniline rotection according to the

met hod of Conpound 253. Step 3: Urea formation according to the method of
Conmpound 266 using 2-[2-(benzyl - rrehhy*H aﬂn 0) -

et hoxy] - 5- net hyl - phenyl am ne (1 jiy NVR (400 MHz, CDC13) 8 10.70
(br s, 1H), 8.49 (s, 1H), 8.20 ( H)07 (s, 1H, 785(s 11-1),
7.32 (m 5H), 6.85 (s, 2H) 415(t 2H) .62 (s, 2H), 2.92 (t, 2H),
2.49 (s, 3H), 2.33 gs 3H), 9 (s . LRI\/S esi p05|t|ve) m e

406. 01 (M+1) c&rhspw vd Zzwewlmnd%i-ymommvlﬁ foreintapaieET 6802/ 06452
r--~ 1 met hyl - pi peri di n- 3- ) -.phenyl 3-(5

et hyl - ta!%:YfF ﬂ;;e\’% e 0@5%3@;13‘19 TP PR P R eshon

3- hydr oxyrrectc% o O OERP A2 We and ani | i ne deprotection according
to the net I to the
to the m Bt@fﬁg %@mm@c& o é@ 60 ldofe%rﬁ@ouﬁ@fm&ﬁwma&m(%agﬂ

pi peri di n-3-yl net’hoxy) - phenyl am ne (18% yield). "H NWR (400 MHz, CDCl13) 6
11.25 (hr &.NR)4008415 cHbr) $11.25 ks, 180,355 (155, 111h)8.35 &, BB, {B.(s, 2, 68(6(d8@1)(d
1H), 6. 746.04kd, Trb)3.303mBAN)(IN5 (@H) 1H) 2. 85b(dD 102 S IHBEH), 2.38Q, (2.0, lH), 2. 51
(s, 3H), 223%(s,(33D), 136)2,00 2 I00),(100-1 BB, 2HR. 22 (s, 3H), 1.50-2.00 (in, 6H),

1. 00- 1. 25 [RMS 2bi) positiiRYBY 0] (MUISi tive) nmle 370.01 (M+1l) Conpound 272: 1
1- {2-[2-(4-Di net hyl am no- phenyl ) -et hoxy] -5 -net hyl - phenyl} -3-(5

- met hyl - py 9 | )-urea Steps 1-2: M tsunobu reaction using

2- (4-di nmet hyl am no- phenyl ) - et hanol and anili ne ﬁieprot ection according to

t he net hod of Compound 253. Step 3. Urea foritNon according to the

met hod of Conpound 266 using 2-{2-(4-dineth no-

WP
jepae

1-{2-[2-(4-Dimethylamino-phenyl)-ethoxy]-5-methyl-phenyl}-3-(5-methyl-pyrazin-2-yl)-urea

Steps 1-2: Mitsunobu reaction using 2-(4-dirnethylamino-phenyl)-ethanol and aniline deprotection
according to the method of Compound 253.

Step 3: Urea formation according to the method of Compound 266 using 2-[2-(4-dimethylamino-
phenyl)-cthoxy)-5-methyl-phenylamine (10% yield).

'H-NMR (400 MHz, CDCl) & 11.15 (br s, 1H), 8.35 (s, 1H), 8.25 (s, 1H), 7.80 (m, 2H)}, 7.25 (m, 2H),
6.82 (s, 2H), 6.75 (d, 2H), 4.25 (t, 2H), 3.20 (t, 2H), 2.99 (s, 6H), 2.55 (5, 3H), 2.41 (5, 3H).
LRMS (esi, positive) m/e 405.90 (M+1)
Compound 273:
=N
l

=

-

!
LYC

1-(5-Methyl-pyrazin-2-y1)-3-{5-methyl-2-(3-pyridin-3-yl-propoxy)-phenylj-urea



phenyl ) - et hoxy] - 5- net hyl - phenyl am ne (10%yield). 'H NMR (40, 2@§§3C13)

61115b 8.35 (s, 1H), 8.25-@%-1H), 7.80 (rn, 2
6532“?%02}(5 P4 675((d |2_DH) 425(1(t |2_DH) 320((t t%cw;

6H) 2.55 4_ IV% esi ods Il'VS" e 405. 90 (ﬂll\/Hrl)

s 1 1t using 3- 1 1 iny rotection according to
Corrpoynd 2%1\:2?11 1\1 ‘1\% H H% { ySpropano and aniline c}: n according
pyrazirl -2- y| -2-(3-pyridin-3-yl - propoxy) phenyl]-urea -143-

31 AUG 2088, 5 V0. 3@&%@.@%&@5 HSRA0RRSam DR Ly s-MuluRORIaRSAR! | On
usi ng 3- ( 3pRydxk babay e Pdslicidnd aniline deprotection according to

met hod of %orrpound 253. Step 3: Urea formation according to the met hod of
Compound 2 GENMR (N MHATEDLOY) 5 18:96 Gr BYILD, 151 (s 211, 8.39(sORNXAAS (RhEN 8@l mg (16%
yield). ' HBMR 10060 M1izm), CDGL3IH), 3.72 ¢, 99), 21!3&1,515) Lldp (¢, ﬁ{)521.9(((EITZH)2 5(58 35
(s, 1H), 832p2.68%(s,3HL4AR5(mM2EY (s, IH), 7.80 (s, 1H, 7.50 (d, 1H), 7.21
(t, 1H), OLRMIS(adi polike) mE 3759 @¢M+11H), 4.09 (t, 2H), 2.90 (t, 211), 2.45
(s, 3H), 2.35 (s, 3H, 2.25 (m 2H). LRWVS (esi, positive) me 377.91
(Mr1) Conp&omepund2gd:

1-[ 2-(2- Di met hyl am no-| - di net hyl am nonet hy| - et hoxy) - 5- met hyl - phenyl ] -3-(5
-nmet hyl -pyrazm 2-yl) urea Steps 1-2: Mts;lnobu reaction using

1, 3- bi s-di et hyl am no- propan-2-ol and anili.he Jdeprotection according to
t he net hod of Conmpound 253. Step 3: Urea faormth on according to the

met hod of Conpound 266 using 2-( t hyl -

phenoxy)-N, N, N , N -tetranet hyl - /io @?1 iamne (4%yield). 1H NMR
(400 MHz, CDC13) 59.69 (br s, 111 5|(br s, 1H), 8.19 (s, 1H), 8.05
(s, IH), 6.80 (dd, 2H), 4.19 (m 1H), 4.09(m 111), 3.05 (m 1H), 2.65
(m 2H), 2-15@(%Bimeﬁf*9mm€21~4i51€'@1$1amﬁﬂrﬂﬂl)}'l—&’th&8)--‘(—mthﬁquyllé%méﬁyl-pyrﬁﬂﬂ-ylkRIVS
(esi, positive) me 386.92 (Mt1) Corrpoumd 275: 1-[5

- Met hyl - gz S-1-net hyl - pyrrolidin-2-yl met hoxy)-phenyl)-3 -(5

- et hyl - py PiBsi 1 Mitynpby feas onswgéwszhmq@qyla@@ﬁzwaﬂvr%@}eﬁ B¥fing dgprpipetion

| - met hyl - pWP‘SWBl‘br‘i“?thSd?fIQ‘?ﬁ’P‘I’Pé‘ﬂ 813 and aniline depr otection according to

the rrEt hOd Of rg) O ACCOT ln O & lg for Sln C %Enqlor]‘qnﬁgo‘t he
met hod of  GERTiolis QOI?E teme{fgx-éﬁﬁﬁy | Cpofi e S0 i K

'H-NMR (400 MHz, CDCl;) § 9.69 (br s, 1H), 8.95 (br s, 1H), 8.19 (s, 1H), 8.05 (s, 1H), 6.80 (dd, 2H),
4.19 (m, 1H), 4.09 (m, 1H), 3.05 (m, 1H), 2.65 (m, 2H), 2.50 (s, 3H), 2.45 (s, 6H), 2.38 (s, 6H), 2.35 (s,
3H).

LRMS (esi, positive} m/e 386.92 (M+1)

Compound 275:

,.N?
H H @
fegte

1-{5-Methyl-2-(2-S-1-methyl-pyrrolidin-2-ylmethoxy)-phenyl}-3-(5-methyl-pyrazin-2-yl)-urea

Steps 1-2: Mitsunobu reaction using 1-methyl-pyrrolidin-2-8-ylmethanol and aniline deprotection
according to the method of Compound 253.

Step 3: Urea formation according to the method of Compound 266 using 5-methyl-2-(1-methyl-
pyrrolidin-2-S-ylmethoxy)-phenylamine (12% yield).

'H-NMR (400 MHz, d;-DMSO) 3 10.10 (s, 1H), 9.85 (brs, 1H), 9.65 (br s, 1H), 8.78 (5, 1H), 8.25 (s,
1H), 6.90 (s, 1H), 7.02 (d, 1H), 6.85 (d, 1H), 4.33 (brs, 2H), 3.88 (m, 1H), 3.59 (m, 1H), 3.19 (m,1H),
2.99 (d, 2H) 2.70-2.85 (m, 2H), 2.45 (s, 3H), 2.29 (s, 3H), 1.80-2.10 (m, 3H).

LRMS (esi, positive) m/e 355 91 (M+1)

Compound 276:;



d6-DvsO) 6 10.10 (s, 1H), 9.85 (br s, 1H), 9.65 (br s, 1H, 8.7

8.25 (s, WAp20YH (s, 1H), 7.02 (d, AEd, 6.85 (d, 1H), 4%@@%205452%)
3.88 (in, IH, 3.59 (m 1H), 3.19 (mIH, 2.99 (d, 2H) 2.70-2.85 (m
2H), 2.45 (s, 3H), 2.29 (s, 3H), 1.80-2.10 (m 3H). LRMS (esi, positive)
me 355 91 (M+1l) Conpound 276: WD 02/0 4 -144 31 AUG 2005

PCT/ US02/ 06452 N

1-[2-(2- S 1-Benzyl - pyrrolidin-2-yl met hoxy) - 5-§ret hyl - phenyl ] - 3- ( 5- net hyl
pyrazin-2-yl)-urea Steps 1-2: Mtsuno reagtlon usi ng

1- benzyl - pyrrolidin-2-S-yl met hanol mantn.am_| Jpne deprotection according to
t he net hod aof Compound 253. Step 3. WUreh f tion according to the

met hod of Conpound 266 using 5- -2°(1-%enzyl -

pyrrolidin-2-S-yl met hoxy) - phenyl am ne (3% yi'eld). 'H NVR (400 MHz,

3615”?9 fH? 3 ol e s S g B,
4,75 ?g;g Atk ind Bl e s € o g g e 1)

1 80 2.10 g fo the metHo drfBSund 28%0S
1.10-1. 30( n2H) Corrpound 277 1-(5-Met hyl -pyrazin-2-yl)-3

-[5- et hyl sigp §: Zj;pg/foﬁﬂbbﬁhcemdkngw the inBraXd/or Chiagid 166 weimss-ksBpay eenagcor di ng
to the pr ogpﬁu&ezisaﬂmammqﬂadlaﬂﬁSG%méiﬂ)g 2-pyrrolidin-I-yl-ethanol. (28%
yield). 'HNWR (400 MHz, d6-DMSO) S 10.01 (s, 1H), 9.85 (br s, I|H),
9.72, (br s'H-EMR (4®.MBz, (aDM3P)3 0.95 (2 SHY, 8.90 (b D), B5D(br ¢, &1, 169 (s, IF),GL0(d, 1H),
6.80 (d, |BD 78 @0 t7252ﬁ§7:1,§ﬂsﬁ99ﬁﬁ,1w 90 (8, 131), 4(7An(d, 2 4.3D(my AHY, 4,10 @) |

pyrrolidin-2-S-yl met hoxy) - phenyl ami ne (12% yield). 'H NVR (40Q; gﬂﬁf ZUDE

2.25 (s, 3 : 2.40 GGH); 225 € ), LE0-BI (mndF)pi40-1 0RMEHDES| , Positive) e 356. 2
(Mr1). Co 8 (s pesttive) me 43231 (M+1)

{5- Met hyl-a- Omg get hyl - pyrrol i di n-2-yl)-ethoxy] - phenyl } - 3- (5- net hyl - pyr
azi n- 2-y|)‘u’#’ea-#-ep-° ared according to the procedure for conpound 266, -
using 2-(1-nethylpyrrolidin-2-yl)-ethanol. (32%yield). "H NVR (400 MHz,
d6-DMSO) 8 10.01 (s, 1H), 9.85 (br s, 1H), 9.42/(br s, 1H, 8.75 (s,

1H), 8.25 (s, 1H), 8.01 (s, 1H), 7.01 (d, 1&5; 6.80 (d, 1H), 4.20 (m
3H), 3.00-4.00 (m 11H), 2.80 (d, H o

05y ﬁ;

1~(5-Methyl-pyrazin-2-yl)-3-[5-methyl-2-(2-pymolidin-1-yl-cthoxy)-phenyl]-urea

Prepared according to the procedure for compound 266, using 2-pyrrolidin-1-yl-ethanol. (28% yield).
"H NMR (400 MHz, 46-DMS0) & 10.01 (s, 1H), 9.85 (br's, 1H), 9.72 (br s, 1H), 8.75 (s, 1H), 8.25 (s,
1H), 8.01 (s, 1H), 7.01 (d, 1H), 6.80 (d, 1H), 4.40 (t, 2H), 3.62 (m, 4H), 3.21 (m, 2H), 2.40 (s, 3H),
2.25 (s, 3H), 2.00 (m, 2H), 1.88 (m, 2H).

LRMS (ES], Positive) m/e 356.2 (M+1).

Compound 278:
N
P
P
N
XX ©

1-{5-Methyl-2-{2-( 1-methyl-pyrrolidin-2-yl)-ethoxy}-phenyl} -3-(5-methyl-pyrazin-2-yl)-urea

Prepared according to the procedure for compound 266, using 2-(1-methyl-pyrrolidin-2-yl)-ethanol.
(32% yield). 'H NMR (400 MHz, d6-DMSO) 8 10.01 (s, 1H), 9.85 (br s, 1H), 9.72 (br s, 1H), 8.75 (s,
1H), 8.25 (s, 1H), 8.01 (s, 1HD, 7.01 (4, 1H), 6.80 (d, 1H), 4.20 (m, 3H), 3.00-4.00 (m, 11H), 2.80 (4,
2H), 2.40 (s, 3H), 2.25 (s, 3H).

LRMS (ESI, Positive) m/e 370.2 (M+1).



2H), 2. 40 (s, 3H, 2.25 (s, 3H). LRM5 (ESI, Positive) nme 37032 W .
145 3 ' 1 AUG 2005 WO 02/ 070494 PCTI USH3f 06452 Conmpound 279: A ; P\I r

1-[ 2- ( 3H IVRi0AZHP4 4- yhnet hoxy) - 5- met hyl - phenyl ] - 3- ( 5- et hyll'CWWi@ﬁ%lZ-yl
)-urea Prepared according to the procedure for conpound 266, using
(3H—|mda28I- yh -met hanol . (24% yield). 'H NVR (400 MHz, d6-DVBO) b
8.51 (br s—mﬂl\ﬁ———? 2 *01 (s, IH), 7.69 (s, IH, 7.20-7.50 (m 2H), 7.10 (d,
IH), 6.75 (d, 1H), 4.99 (s, 2H), 2.40 (s, 3|;D:N 2.25 (s, 3H. LRM5 (ESI,
Positive) nle 339.1 (Mt 1). Conpound 280-un_ .

1- (5- Met hyl - pyrazin-2-yl)-3-[5-net hyl -2-(2- pﬁdin 3-yl - et hoxy) - phenyl ] - ur
ea Prepared according to the proceduge foro tonpound 266, using
2-pyridin-3-yl-ethanol. (16% yiel (400 MHz, CDC13) S 10.98 (br
s, 1 H, 8.65¢(s, IH, 8 49 (d /g{g’s 35 (s 2H) 8.20 (s, )H), 7.75 (s,
1H), 7.65 (d, 1H), 7.19 (m d, . 4.31 (t, 2H), 3.21 (t,
2H), 2.48 (s, 3H), 235(s 3H) LRVS (ESI, Positive) me 364.2 (Ml).

s i
conpoun lalel% cbdlleTorkodpouit 280 345 (3ﬁ imidhzoB s l)-)ﬂeﬁ (24%H NVR
(400 MHz, : 5 (s
1, ©.80 7%)5 %5%1@% rlézoﬁ)z;%%% z%gff%éxﬁ)l %%é sm;‘%%s%m’%}

4H), 2.39 @s-). 3 . LRMVS (ESI
Positive) me 384. 2 (IVH) Conmpound 282: - 146 - 3 1 AUG 2UU5 WO

02/ 070494 C¥mEbbun$ORY: 06452

1-[ 5- Met hyl - 2- (1- et hyl - pi peri di n-4-yl oxy) - phenyl ] - 3- (5- et hyl - pyr azi n- 2-
yl)-urea Prepared according to the procedureMfor conpound 266, using
1-nmet hyl -piperidin-4-ol. (4%yield). "H N 00 MHz, CDC13) S 11.22 (br
s, 1H), 8.43 (s, 1H), 8.25 (s, 1H), 8.20 IH), 8.10 (s, IH), 6.81
(dd,. 2H), 4.25 (m 1H), 2.8 (m 2H) H2.H59 (s 3H), 2.39.(s, 3H), 2.36 (s,

3H), 2.19 (m 4H), 1.90 (m ,(]/\’rﬁ’j

1-(5-Methyl-pyrazin-2-y1)-3-[5-methyl-2-(2-pyndin-3-yl-ethoxy)-phenyl]-urea

Prepared according to the procedure for compound 266, using 2-pyridin-3-yi-ethavol. (16% yield). 'H
NMR (400 MHz, CDCl;} 8 10.98 (brs, 1H), .65 (s, 1H), 8.49 (d, 1H), 8.35 (s, 2H) 8.20 (5, IH), 7.75
(s, 1H), 7.65 (4, 1H), 7.19 (m, 1H), 6.82 (dd, 2H), 4.31 (1, 2H), 3.21 (t, 2H), 2.48 (s, 3H), 2.35 (5, 3H).
LRMS (ESI, Positive} m/e 364.2 (M+1).

Compound 281;

N

e =
JO R Q
N
1-[5-Methyl-2-(3-piperidin~1-yl-propoxy)-pheny!}-3-(5-methyl-pyrazin-2-yl)-urea
Prepared according to the procedure for compound 266, using 3-piperidin-1-yl-propan-1-ol. {33%
yield). "H NMR (400 MHz, CDCl3) 5 11.21 (brs, 1H), 8.35 (s, 1H), 8.25 (s, 2H), 8.15 (s, 1H), 6.80

(dd, 2H), 4.15 (t, 2H), 2.53 (t, 2H), 2.52 (s, 3H), 2.45 (m, 4H), 2.39 (s, 3H), 2.10 (m, 2H), 1.61 (m, 4H),
1.45 (m, 2H). LRMS (ESJ, Positive) mve 384.2 (M+1).

Compound 282;



2H). LRMB (ESI, Positive) me 355.9 ( 4tsl). Conpound 283: 31 AUG 2005
1-12-(1- - i peri di n-4-yl oxy) - 5- et hyl - phenyl ] -3-(5-r = zin-2
-yl )-uregsgﬁgllﬁpéor%eﬁ according to the procedure for conpounﬁzlé%m'ﬁésﬁ{s%g

1- benzyl -piperidin-4-ol. (1%yield). LRVS (ESI, Positive) me 432.0
(Mt1) . Conpound 284: 'i’

1-[5-Met hyl - 2- (3-(S) - 1- et hyl - pi pery diyn- & t hoxy) - phenyl ] - 3- (5- net hyl -
pyrazin-2-yl)-urea Step 1: (1- - . idin-3-(S)--yl)-nethanol To a
stirred, cool ed solution of (Eﬁft)- b ni pecotic acid (5.0 nmmol) in
tetrahydrofuran (10 ni) lithi GmMNl um numihydride (20 L, 20 mmol, IM in
tetrahydrofuran.) was added dropwi se. The reaction was refluxed for 12

hours and then; g é&q'z't(nghyl'gfﬁ’fgﬁ“"%ﬁ?’g‘i’i’&m' \ nrﬁ_tﬂg gzﬁg%ﬂmp I nL of

H20O 1 n-iL of 15% aqueous s um h I de, The reaction
was filt ergere@idordiiero the bloBdiue &l SordREnd 36 hEEL Mt blladiwalr @byt '3 X S0
nit:.). Thgr (dod Mezadroiges 1 800e NS, 8Ued, HHCESs (§ ed)e.efls NHg IS (L 1H)D6e.4i el d a
cl ear Vi 96QU8), 023 (m, BIEDS (W2 28), 2.59 (s, 3H), 2.39 (s, 3H), 2.36 (s, 3H), 2.19 (m, 4H), 1.90 (m,

5Met hyl - 2H}. 1ERNES (B3, Ppsityerovel335:93M¢+8) - vyl net hoxy) - phenyl arni i ne Mt sunobu
reaction and aniline deprotection according to procedure for conpound
253. St efCotpod@Fared according to the procedure for conpound 266 (33%
yield). '"H NWR (400 MHz, CDC13) 6 11.25 (br s, 1H), 8.45 (br s, 1H),
8.35 (s, 1H), 8.22 (s, 2H), 6.80 (d, 1H)(@. , IH, 3.80 (m 2H),
3.15 (br d, 1H), 2.80 (br d, lH),H2 51y 3HNe2.35 (s, 3H), 2.30 (rn,
1H), 2.22 (s, 3H), 1.50- 2.00(\ N.6R), 11.00-1.25 (m 2H). LRMVS (ESI,
Positive) nfe 370.0 (M). C;@N(;?n&r% 147- 3 ] AUG 2005 WO 02/ 070494
PCT/ US02/ 06452 1-[5- Met hyl -Z-(8- ( R‘?‘-I et hyl - pi peri di n- 3-yl net hoxy) - pheny
1)-3-(5-nmet hyl -pyrazin-2-yl)-urea Steps 1-3:

5- Met hyl - 2- (1- - pj d.dins 3- - Vi - nh | ] di
Che ot hod T of CEGERaIt TR i P PR R PR “slep 4.
5- Met hy | pyr,azh DEs @ e 96 ¥dahie fcﬁ%&rﬁp%ﬁ(dlzcs@, oEiffe Dbefbh BSBLMEG. L1 ARGAr ous

tol uene (1Qads (b1, BRECSM A bar)nwas heated to 90 °T. "After 20 mnutes N2
evol uti on had subsi ded, and the car anel colored reaction m xture was

cool ed t @obBovad bef ore addi ng the aniline prepared above as a solution in
toluene (1 eq.). After stirring for 4 hours at 60 C, the reaction mxture
was cooled to room tenperature overni gh@ﬁreci pitate formed which was

i sol at ed by filtration (49%yield). "HN 400 MHz, CDA 3) 6 11.25 (br
s, 1H), 8.45 (br s, 1H, 8.35 (s, IH, 8.2 (s, 2H), 6.80 (d, 1H), 6.74
(d, IH, 3.80 (m 2H), 3.15 (br d, 4y Hy, @780 (br d, 1H), 2.51 (s, 311),

2.35 (s, 3H), 2.30 (m 1H), 2.22N(sN._8HL4 1.50-2.00 (m 6H), 1.00-1.25
(m211). LRVS (ESI, Positive) rh/e 3ﬂ§.01(.l\/ﬂr1).
N

. =

1-{5-Methyl-2-(3-(8)-1-methyl-piperidin-3-ylmethoxy)-phenyl}-3-(5-methyl-pyrazin-2-yl)-urea

Step 1: (1-Methyl-piperidin-3-(S)—yl}-methanol To a stirred, cooled solution of (S)-(+)-N-boc
nipecotic acid (5.0 mmol) in tetrahydrofuran (10 mL}) lithium aluminum hydride (20 mL, 20 mmol, 1M
in tetrahydrofuran.) was added dropwise. The reaction was refluxed for 12 hours and then cooled to 0
°C. The reaction was quencped with 1 mL of H;O, 1 mL of 15% aqueous sodium hydroxide, 3 mL of
H,0. The reaction was filtered and the filter cake was washed with tetrahydrofuran (3 x 50 mL). The
fiitrate was concentrated under reduced pressure to vield a clear viscous oil.

Steps 2-3: 5-Methyl-2-(1-methyl-piperidin-3-(S)-ylmethoxy)-phenylamine Mitsunobu reaction and
aniline deprotection according to procedure for compound 253.

Step 4: Prepared according to the procedure for compound 266 (33% yield). 'H NMR (400 MHz,
CDCl;) 6 11.25 (brs, 1H), 8.45 (br s, 1H), 8.35 (s, 1H), 8.22 (s, 2H), 6.80 (d, 1H), 6.74 (d, 1H}, 3.80
(m, 2H), 3.15 (br &, 1H), 2.80 (br d, 1H), 2.51 (s, 3H), 2.35 (s, 3H), 2.30 (m, 1H), 2.22 (s, 3H), 1.50-
2.00 (m, 6H), 1.00-1.25 (m, 2H). LRMS (ES], Positive) m/e 370.0 (M+1).

Compound 283:



Conpound 286: 1-(5-Methyl-pyrazin-2-yl)-3 .

-[5-net hyl - 2- (1-pyridrn-3-yl - et hoxy) ~pHenyl ] -urea Step 1: 31 AUG 2605

1- Pyri di nWR MM anol To a stirred, cooled (-78C) sol uti oRCHUS02/06452
pyri di ne- 3- car bal dehyde (15 nmol) in tetrahydrofuran (40 nm), nethyl
magnesi um brom de (5 nlL, 15 mmol, 3Min difetNyl ether) was added. After
stirring for 2 hours, the reactlon was qu ed with saturated aqueous
anmoni um chloride (5 m.). The pH was adj Lfsted to -5.0 with agueous
sodi um car bonate and the product WasH tIQaCt ed with ethyl acetate (3 X
100 niL). The ethyl acetate was z[ﬁ br| ne (I x 100 nL), dried
(MgSHM), and filtered. The filt rrﬁte was concentrated under
reduced pressure to yield a vyellow oil. St eps 2-3:

5- Met hyl - ridin-3- I-et hoxy %ﬂ hen am ne M tsunobu reaction and
ani 11 e deplobeBnda B @Ftarrlﬁgve{l -ﬁ{w@e%whmnwbwdm%wmm-m op 4:

Urea for th edure f d 285.
(17%yi el %‘f”f % agg & 5 1 o o o g 5 o g
8.73 (s, pging “"?Bmt’e"" 8.25 (s, 1H), 8.18 (s, 1H)
7.80 (s, 4 % I\Zf.%h p%%azl;lxw carlzu ]9c 2 6dxz glvé&j Ja!ﬁ&rdm@s ﬁ)ﬁl r{e M)
5. 49 (q entratio ni& atedSto) 90 °€ °xg 28er(29, xfuﬁ ) ad g‘t‘ﬂ}ilded BM% l‘nel
POSI L1 V) collidtesdiuh ik coo@a mﬁﬂtﬂef&gdeMgﬂile‘l&hnégﬂrepﬂe@a%@ 2 2 soMdon in

02/ 070494 tokderk/ (UJSQZ/ 05(&52t1:rmg for 4 hours at 60 °C, the reaction mixture was cooled to room

1- [ 5- Met hyelnpdlatfrd overtighy | A piepipititel formed-whivh atahisadyt}d phfiinytioh (B%( Beldye tthWMRpY T azi
n- 2-yl) - ur4eaM8LaIaCl;) & 21.25 (brs, 1H), 8.45 (brs, 1H), 8.35 (s, 1H), 8.22 (s, 2H), 6.80 (d, 1H), 6.74 (d,

5- Met hyl - 2H) 1.8t BE), 303p ferdi Hin2.20 (pf ddth 3%y Js, w)ﬁmzﬁ &ndihe2. M (os Uiob e (s,
reaction éfrli)dl 5Gh00 (mn@Ddeff- b2 eoy Pibn LBME 658 Hegjtivebmie 3&0-9@4Hdd f or conpound
253. Step 3:' Uea formati on was conducted according to the procedure for
conpound Q@?P.——’é—}.z—ﬁ—% yield). "H NWR (400 MHz, CDC13) S 10.90 (br s, 1H),
©'8.45 (s, 1H), 8.21 (s, 1H), 8.18 (s, 1H), 7.80 (s, 1H), 6.80 (s, 2H),
4.51 (rn, IH, 2.58-3.00 (m 4H), 2.52 (s,{|3), 2.46 (s, 3H, 2.35 (s,
3H), 1.50-2.25 (m 7H). LRMB (ESI, Positi me 369.9 (M+1). Conpound
288:

1- (5- Met hyl - pyrazi n-2-yl)-3-[5- t,l;l IN-ZN ;trahydro fiuan-2-yl net hoxy) - ph

enyl]-urea Steps 1-2:
5- Met hyl - 2- (t et rahydr o-furan- 2- hoc3<y enyl am ne M tsunobu reaction
and aniline deprotection according to the nethod for conpound 253. Step

R T e T Sk
IH), 8. 4081@&1 llﬂ)ndir&i Cettizhiol Foldstirred cobRd (F8°Cylsblhtion®t Byridfnd.3-cArbatden dé(léz (m
1H), 3. SOﬁmﬂ&tmydﬂﬂi’m@oéﬁ) (R thyl 3k desiund braidé 8 miBHb mmbl, 2 -iddi 1&5&) 4H) .

LRVS ( ESI jwas added. After stirring for 2 hours, the reaction was quenched with saturated aqueous ammonjum
chioride (5 mL). The pH was adjusted to ~5.0 with aqueous sodium carbonate and the product was
extracted with ethyl acetate (3 x 100 mL). The ethyl acetate was washed with brine (1 x 100 mL),
dried (MgSOy), and filtered. The filtered material was concentrated under reduced pressure to yield a
yellow oil.

;
Steps 2-3: 5-Methyl-2-(1-pyridin-3-yl-ethoxy)-phenylamine Mitsunobu reaction and aniline
deprotection according to the method for compound 253.

Step 4: Urea formation was conducted according to the procedure for compound 285. (17% yield). 'H
NMR (400 MHz, CDCl;) 8 11.49 (br g, 1H), 8.81 (s, 1H), 8.73 {s, 1H), 8.52 (d, 1H), 8.35(s, 1H), 8.25
{s, LH), 8.18 (s, 1H), 7.80 (s, 1H}), 7.72 (d, 1H), 7.20 (t, 1H), 6.70 (4, 1H), 6.65 (d, 1H), 5.49 (q, 1H),
2.50 (s, 3H), 2.30 (s, 3H), 1.75 (d, 3H). LRMS (ESI, Positive) m/e 363.8 (M+1).

Compound 287



ST AL 2R L ST S o) penyiy 3
yl - pi peridin-4-y oxy) - pheny
- (5-net hywop@og%gg‘z yl)-urea Step 1: (1-Methyl-piperidin- ﬁCVIU)SOZ%M%anoI

To a stirred, cool ed solution of 1-nethyl-piperdine-4- carboxylic acid
(5.0 nrnol) intetrahydrofuran (10 nmL) [litfhi dm al umi num hydride (20 ni,
20 mmol, 1M tetrahydrofuran.) was added d i se. The reaction was -
stirred for 4 hours, quenched with 1 m_ H20, 1 nlL of 15% aqueous
sodi um hydroxi de, and 3 rnL, of HZO rPaction was filtered and - 149-
3 ! AUG 2005 WD 02/070494 PCT/ shed with tetrahydrofuran (3
x 50 nL). The filtrate was conc ated reduced pressure to yield
a clear viscous oil. Steps 2-3:

5- Met hyl - 2- (1- net hyl - pi peri di n-4-yl nmet hoxy) - phenyl am ne Mt sunobu and

ani | i ne depr pfexikthya-(Baehyldipsgdii-0-yinkte o) pead 3-G-thaliyl-spiepPudd 3. St ep
4. Urea formation according to the procedure for conpound 285 (54%
yield). ' 5eNVR: C4H08hWRK]-m@b@iBper@int 2 yli8thoxy)-plenyliteing Mits@Rby pactign andH) , 8. 38
(br s, | Hyniling dgpiotection agqeljding@o thgmethod forjdefppougd H2. (d, IH), 6.78 (d, 1H), 3.85
(d, 2H), 2.90 (br d, 2H), 2.51 (s, 3H) 235(m6H) 150210(rn

7H). LRVS_(ESI P05|t|ve) rnI e 369

1- [ 5- wemﬁp‘oga fgh ?ata 2 w i n- 2-
1) - : '
) stnen. %%Mg éﬁ ARG

conpound ep 3. F e it i on accordlng to the procedure for
compound 28molm4sy.l el d) . 'H NIVR (400 MHz, CDCI 3) 8 10.75 (br s, 1H),
8.59 (br s, )IFlj 8.1 S (s, 1H), 8.05 (s, 1H), 7.62 (s, IH, 6.90 (d, 1H,
6.80 (d, 1H), 4.40 (rn, IH), 2.58 (s, 3H), /2239 (s, 6H), 1.60-2.80 (rn,
8H). LRM5S (ESI, Positive) me 356.1 (M+1) @mound 291

1- (5-Methyl -pyrazin-2-yl)-3-[S-nethyl-2-(1 4-tetrahydro-quinolin-3-yl
met hoxy) - phenyl ] -urea Step 1. Qui nol itheH3-tar boxylic acid nethyl ester.
To a stirred solution of quinoli -ngP' lic acid (346 ng, 2 nmol)
dissolved in 4:1 THF: MeOH (6 nL 2 0 @© added TMsS-di azonet hane (2Min
hexane) portionw se until a diazornethane yell ow col or persisted. The
reaction was concentrated to the give the nethyl ester as a tan solid
(244 ng, 659% . 1(5|'H4NWR33(1'?¢@92 W[ 5-1 @G- tet@h@drat fpraf; yimadhoxy)phgwylj-ufes, 1H),

.17 (d, 1H) 96 (d, 1H), 7.84 (dd, 111% 7.62 (dd, 1H), 4.02 (s, 314)
Steps 1-2 S-Methyl—z-(tetrahydro-furan-z-ylmethoxy -phenylamine Mitsunobi reaction and

aniline deprotection according to the method for compound 253.

Step 3: Urea formation was conducted according to the procedure for compound 285. (12% yield). 'H
NMR (400 MHz, CDCl;) 5 11.25 (brs, 1H), 8.49 (s, 1H), 8.40 (s, 1H), 8.22 (s, 1H), 8.18 (s, 1H), 6.8
(s, 2H), 4.42 (m, 1H), 3.80-4.10 (m, 4H), 2.52 (s, 3H), 2.35 (s, 3H), 1.20-2.20 (m, 4H). LRMS (ES],
Positive) m/e 342.9 (M+1),

Compound 286:

I
N

Y

0

NN N
L0

1-[5-Methyl-2(1-methyl-piperidin-4-ylmethoxy)-phenyl]-3-(5-methyl-pyrazin-2-yl)-urea

Step 1: (1-Methyl-piperidin-4-yl)-methanol To a stirred, cooled solution of 1-methyl-piperdine-4-
carboxylic acid (5.0 mmol) in tetrahydrofuran (10 mL) lithium aluminum hydride (20 mL, 20 mmol,
IM tetrahydrofuran.) was added dropwise. The reaction was stirred for 4 hours, quenched with 1 mL
of H,0, 1 mL of 15% aqueous sodium hydroxide, and 3 mL of H,O. The reaction was filtered and



Step 2: 1, 2,3, 4-Tetrahydro-quinoline-3-carboxylic acid nethyl ester and
1- Et hyl -1 rahydro- quinol i né*%carboxylic acid me*!I /ibg 028%552. To
(244

WA-1 et
a sti rred“éjo%(ﬂ%‘gg of the quinoline-3-carboxylic acid net
aded Nappgie b SeB5RuR 1 o ni Pl Ghost P PR Sl

3

added NaBE%fh:(c
conpl ete 3it|on the reaction was dark vyellow After stirring for

hours theggepl 95. hags pﬂgema 1pipéRliL AWime bRy fmlidnaRe Mviddbit: $@Sanfigulr ed
into 50 naﬁ@;cﬁm@ﬁ@ eﬁ’gfjaie%k%ﬁnag?ti rred rapidly for 15 mn.
The | ayers were separated and -150- 31 AUG 2005 WO 02/ 070494

PCTI US02/ 84 %2Vl froatigaart@$ngto he pntaiat &0 cdnpoend?285 (SeWykld).. TLC in 15/ 85

Et OAc/ hexane showed conpl ete consunption of starting material. and two
new | ower 'H NMEéA0MHZ FBCEIONIO8 (i s MES 86h (ho b §38 fhedHusi2h G, HDB.Bage 12M
col um (| BH682 (& Eh, CIEIGIH), 345 W, B Welbngh 2HD, 2508 SHER AN 19841382 107t

hi gher rf78bot corresponds _the N-ethylated product (123 ng, 43%. The

lower rf & B Bogilipd s 010 HeE desired
t et rahydr aqui nol j.ne- 3-carboxylic acid nmethyl ester (93 ng, 37%. N-ethyl

derivati ve? £ (400 MHz, CDC13) S 7.08 (dd, 1H), 6.99 (d, 1H), 6.60
(m 2H), 3.73 (s, 3H), 3.42 (m 3H), 3.27 1H), 2.98 (m 3H), 1.14
(t, 3H NH derivative: 'H NVR (400 Mz, 13) 5 6.98 (m 2H), 6.62 (dd,

2H), 2.90 (m 1H) Step 3: (1,2,3%% e,r? ro-qui nolin-3-yl)-nethanol. To
a stirred solution of the 1,2, 3:4gTetta 0- qui nol i ne-3-carboxylic acid
met hyl ester (93 ng, 0.49 mmol) in 1.5 nl of Et20 at O C under nitrogen

1o, 20060 LA M S0 SR 35 b AP R L 2
hed W {h /159 and ef
Strrred S A Tl o B e PR BB e

aqueous | ayer extracted (I x 10 nL) wth Et20. The organics were

conbi ned, dried (MgSO™4), filtered and concentrated to the al cohol (64
ng, 809%) . Steph:NMRa(féRtiddHZcorddGh e fPoddude/fof Bdmpdimd, 288 .(82 vietditl, 'H kiR, (460 47
(d, 1H), Suobfcrcoy) dl,br3, B8, {39 (brsHHE), 81849 11)18.04t) 1H)37.6s, (1M, 62644, 1), 82
(m 1H), B8836@, (H) 4.40Hn, 1H)2.588s, 6H), R.BY (s, 6BD,6p04:80 (m, 8H).

[ 5- Met hy| LRME{ESE, Psiffveh mfer3ahl/GMd).qui nol i n- 3- yl net hoxy) - phenyl ] - car bani c
acid tert-butyl ester. To a stirred solution of

2- N- Boc- afpmeeund 284: hy| phenol (88 ng, " 0.39 nmol ), (1,2, 3, 4-Tetrahydro-

qui nol i n-3-yl) - met hanol (64 ny, 0.39 mol d triphenyl phosphnme (103 ng,
0.39 mol) in 80 L of THE at 0 C under n was added a sol ution of
DIAD (77 L, 0.39 mmol) in 850 gL THE The rgaction was allowed to warmto
RT overni ght, was concentrated and | oaded dilfectly onto a Biotage 12M
colum with CH2Cl2 and eluted with 96/ 4 he e/ Et OAc. The product was
isolated as a yellow oil (129 89% 1 ' H-NWVR (400 MHz, CDC13) 8 7.92
(br s, 1H), 7.06 (br s, IH), 6. j»ﬂﬁ’\rf 81 (m 1H), 6.73 (s, 2H),
6.65 (dd, IH), 6.51 (d, 111), 3196J)(r 2 3.37 (ddd, 2H), 2.79 (ddd,
2H), 2.56 N

1H), 6.47 (d, IH, 3.71 (s, 3H), 3.%2H(i%;, 1F), 3.34 (m 1H), 3.00 (in,

1-(5-Methyl-pyrazin-2-y1)-3-[5-methyl-2-(1,2,3 4-tetrahydro-quinolin-3-yimethoxy)-phenyl]-urea

Step 1: Quinoline-3-carboxylic acid methyl ester. To a stirred solution of quinoline-3-carboxylic acid
(346 mg, 2 mmol) dissolved in 4:1 THF:MeOH (6 mL ) at 0 °C was added TMS-diazomethane (2M in
hexane) portionwise until a diazomethane yellow color persisted. The reaction was concentrated to the
give the methyl ester as a tan solid (244 mg, 65%). 'H-NMR {400 MHz, CDCl;) & 9.44 (s, 1H), 8.85
(s, 1H), 8.17 (4, 1H}, 7.96 (d, 1H), 7.84 (dd, 1H), 7.62 (dd, 1H), 4.02 (s, 3H)

Step 2: 1,2,3,4-Tetrahydro-quinoline-3-carboxylic acid methy! ester and 1-Ethyl-1,2,3,4-tetrahydro-
quinoline-3-carboxylic acid methyl ester. To a stirred solution of the quinoline-3-carboxylic acid
methyl ester (244 mg, 1.3 mmol) in glacial acetic acid (13 mL) at room temperature was added NaBH,
(345 mg, 9.1 mmol) portionwise (vigorous reaction). After complete addition the reaction was dark
yellow. After stirring for 3 hours the color had become pale yellow, The reaction mixture was poured
into 50 mL of H,O and 50 mL of CH,C}; and stirred rapidly for 15 min. The layers were separated and
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Step 7: 3-{4-Methyl-2-[3-(5-methyl-pyrazin-2-yl)-ureido]-phenoxymethyl}-3,4-dihydro-2H-quinoline-
1-carboxylic acid benzyl ester. A 0.5 M solution of the 5-methyl-pyrazine-2-carboxylic acid azide (204
pl) was diluted with toluene (408 pL) in a septum capped reaction vial under nitrogen and with
stirring, immersed in a 90 °C oil bath, After about 20 minutes pitrogen gas evolution had stopped so
the reaction was allowed to cool to RT and was treated with a solution of the crude 3-(2-Amino-4-
methyl-phenoxymethyl)-3,4-dihydro-2H-quinoline-1-carboxylic acid benzyl ester {(ca. 0.101 mmol} in
toluene (620uL). The mixture was stirred at 65 °C for 2 hours. The reaction was cooled to rt overnight
and a precipitate formed. The precipitate was filtered off with toluene and appeared to be a mixture of
Cbz-protected and deprotected product.

Step 8: 1-(5-Methyl-pyrazin-2-y)-3-[5-methyl-2-(1,2,3,4-tetrabydro-quinolin-3-yimethoxy)-phenyl]-
urea, A stired suspension of the crude 3-{4-Methyl-2-[3-(5-methyl-pyrazin-2-yl}-ureido]-
phenoxymethyl}-3,4-dihydro-2H-quinoline-1-carboxylic acid benzyl ester (6.6 mg, 12 pmol) was
heated in 5 mL EtOAc on a heat gun until in solution. The clear solution was cooled to rt and treated
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wi t hout pt}HDﬂi5é§t5Panl laft8®e fol l owi ng reaction. Step 4:

1-[2- (I - Et hyl - 3,4-tetrahydro-qui nolin-3-yl met hoxy )1 5- rreth]yl - phenyl ]-3
- (5- et hy|Step 3: 2 ~ I—Ethyl—l 2,3,4-tetrahydro-quinolin-3-ylmethoxy)-5-methyl-phenylamine. A solution of [2-

(1-Ethyl-1,2,3 4-tetrahydro-quinolin-3-ylmethoxy)-3-methyi-phenyl]-carbamic acid tert-butyl ester (40
mg, 0.1 mmol) was stirred in 4N HC! in dioxane (2 mL) at room temperature under a drying tube
overnight. The suspension was concentrated by rotovap, diluted to 30 mL with CH;Cl; and shaken
with 10% Na,CO; (30 mL). The organics were isolated, dried (MgS0O,), filtered and conceptrated to a
brown oil, which was used without purification in the following reaction.

Step 4 1-[2-(1-Ethyl-1,2,3,4-tetrahydro-quinolin-3-ylmethoxy)-5-methyl-phenyl]-3-(5-methyl-
pyrazin-2-yl)-urea. A 0.5 M solution of the acyl azide (182 pL) was diluted with 364 pL toluene in a
septum capped reaction vial under nitrogen and with stirring, immersed in a 90 °C oil bath. After about
20 minutes N, gas evolution had stopped so the reaction was allowed to cool to rt and was treated with
a solution of 2-(1-ethyl-1,2,3,4-tetrahydro-quinolin-3-yimethoxy)-5-methyl-phenylamine (27 mg, 0.91
mmol) in 550 pL of toluene. The mixture was stirred at 65 °C for 2 hours. The reaction was cooled to
rt overnight and a precipitate formed. The precipitate was filtered off with toluenc and the desired urea
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1-[5-Methyl-2-(pyridin-3-ylmethoxy)-phenyl]-3-quinoxalin-2-yl-urea

Step 1: 1-[5-Methyl-2-(pyridin-3-ylmethoxy)-phenyl]-3-quinoxalin-2-yl-urea. A stirred solution of
quinoxaline-2-carbonyl azide (92 mg, 0.46 mmol, prepared as above) in 1.5 mL toluene under nitrogen
was immersed in a 90 °C heating bath. After 20 min, the reaction was cooled to 65 °C and treated with
solid 5-methyl-2-(pyridin-3-ylmethoxy)-phenylamine (90 mg, 0.42 mmol). The reaction was stirred at
65 °C for 4 hours and then allowed to cool to 1t overnight. The resulting precipitate was collected by
filtration. The crude product was chromatographed on a Biotage 12M column with 2/3 EtOAc/hexane
to give pure urea as a tan solid {20 mg, 12%). 'H-NMR (400 MHz, CDCL;) § 11.99 (br s, 1H), 9.64 (br
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Step 2 Nitro reduction.

2-(2-Aziridin-1-yl-ethoxy)-5-methyl-phenylamine. A sohtion of 3-nitro-4-alkoxy toluene (1.0
mmol) in 20 mL EtQOH was hydrogenated at 2 atm over 300 mg of 10% Pd on carbon for 30 minutes,
The catalyst was removed by filtration through a glass fiber filter and the filtrate was concentrated to
give the desired product, which was used directly without further purification.

Step 3 Urea formation
1-[2-(2-Aziridin-1-yl-ethoxy)-5-methyl-phenyl}-3-(5-methyl-pyrazin-2-yl)-urea. A solution of 5-
methylpyrazine-2-carboxylic azide (196 mg, 1.2 mmo}, 1.2 eq.) in 20 mL anhydrous toluene was
heated to 90 °C. After 20 minutes N evolution had subsided, and the reaction mixture was cooled to 60
°C before adding aniline (1.0 mmol, 1 eq.) as a solution in 2 mL toluene. After stirring for 4 h at 60 °C.
The reaction mixture was then partitioned between 50 mL EtQAc and sat. NaHCO;. the organic phase
was washed with brine, dried over MgSQ,, filtered and concentrated. The residue was purified by flash
chromatography, eluting with 5 % MeOH in dichloromethane. 'H NMR (400 MHz, 46-DMSO):
5 10.80 (s, 1H), 864 (s, 1H), 8.53 (s, 1H), 8.15 (s, 1H), 8.07 (5, 1H), 6.82 (m, 2H), 4.2 (m, 2H), 2.7 (m,
2H), 2.5 (s, 3H), 2.32 (s, 3H), 1.89 (s, 2H), 1.30 (m, 2H). MS APCI-Pos, M/e 328.0 (M+1)

Compound 296:

H H
N N
oY

1-[2-(3-Dimethylamino-benzyloxy)-5-methyl-phenyl}-3-(5-methyl-pyrazin-2-yl)-urea
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Aé OHMEQ;‘ met hyl pyr azi ne- 2-car boxyI ic azide (196 ng, 1.2

mml, 1.2 eq.) in 20 n1_ anhydr ous t ol uene heated to 90 T. After 20
m nutes N2 evol uti on had subsided, and the_r tion mxture was cooled to
60 C before adding aniline (1.0 nunols, F eq.) as a solution in 2 nL
toluene. After stirring for 4 hals : he reaction m xture was then
partitioned between 50 nm., Et ndesa NaHCO3. the organi c phase was
washed with brine, dried over I\/g'§04 filtered and concentrated. The
residue was purified by flash chromatography, eluting with 5 % MeOH in
di chl oronet hane. 'H NWMR (400 MHz, d6-DMSO): 6 10.80 (s, 1H), 8.64 (s,
1H), 8.53 (s, [BN1-IsGhrdpyl-fysrolidif-ylo8)-B-fe(hgl phiryl)];3-G-r@ihylpymzinZkl)-ured. 2 (M
2H), 2.7 (m 2H), 2.5 (s, 3H), 2.32 (s,, 3H), 1.89 (s, 2H), 1.30 (m 2H)
VB APC - PBreparedéfioBpB el pmmhmnq a6desqrbedyabie foy ERPNMAE9% - [B NMR

i met hy Iani%@%-r@ﬂ%&@%z‘\aﬂﬁ%( H), 834 g51fﬂﬁe§ P (s- )y @B (/> 3%1{2ur ea
WO 02/ 070494574 (¢ 1H éﬂ 0H). 842 62 2B), 248 fBd H): 23, 3, 2.36

(3- di met hipk A, Ad? FhdHy 1! (et Rahdl (™ H9, ey tthe &l &% B ¥3nPdtid 295. 1H
NVR (400 Moz %13): 6 11.69 (s, 1H), 8.26 (s, 1H), 8.11 (s, 1H), 7.93
(s, 1H, 1H), 6.87 (m 6H), 5.01 (s, 2H), 2.93 (s, 6H), 2.35
(s, 6H). I\/IS APCl - Pos, Me 391.9 (M+1l) Conpouynd 297:

1-[2-(1-1sopropyl -pyrrolidin-3-yl oxy)-5-netNyl - phenyl ] - 3- (5- net hyl - pyrazi
n-2-yl)-urea Prepared from 3- hydroxy I-| opyl - pyrrolidine, as

descri bed above for conpound 295 q;ﬁNVR] (400 VMHz, d6-DVBSO): S 10.08 (s,

2H), 8.65 (s, 1H), 8.14 (s, |r/|)[?' 6.81 (d, J= 7.83 Hz,

1-{5-Methyl-2-(1-methyl-pyrolidin-3-ylmethoxy)-phenyl]-3-(5-methyl-pyrazin-2-yl)-urea.

Prepared from (1-methyl-pyrrolidin-3-yl)-methanol as described above for compound 295. 'H NMR
(400 MHz, d6-DMSO): 6 10.13 (s, 2H), 8.67 (s, 1H), 8.15 (s, 1H), 8.06 (s, 1H), 6.81 (d, /= 8.61 Hz,
1H), 6.75 (d, J = 7.83 Hz, 1H), 4.88 (s, 1H), 2.75 (m, 4H), 2.5 (m, 2H]}, 2.43 (s, 3H), 2.3 (s, 3H), 2.24

(s, 3H). MS APCI-Pos, M/e 341.9 (M+1)
?H

_Bac
Q
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Compound 299:

Compound 134

Step 1: 3-Hydroxymethyl-piperidine-1-carboxylic acid rerr-butyl ester. To a stirred solution of 3-
hydroxymethyl piperdine (403 mg, 3.5 mmol, 1 eq.) in 20 mL of CH,Cl, and 5 mL of sat’'d NaHCO,, 0
°C was added di-tert-butyl dicarbonate (803 mg, 3.68 mmol, 1.05 eq.) in several portions. After
stirring at 0 °C for 2 h, the solution was diluted with 10 mL of water and was extracted with 2 x 20 mL
CH,CL,. the combined extracts were washed with water, then brine and were dried over MgSO,, filtered
and concentrated to give the Boc protected amine which was used in the next step.



(m 6H). I\/BAPCI-Pos V‘é3699(M+I)

I\/Et E}é 224 (3]—' - eig)ﬁ(k-ﬁf}gmalxl dly Zy l)-l’-{l%glgﬁ)}%l 9 :%Nyl Tper‘d th hyl pyr az
n- H‘i lic HC? QM@N(’ VI mm -iﬂ@%

tescr | b e fofé . ; h utJnQ 13 S
2H), 8. 64tk $% Nob¥iin GLED (S, Stpguid 5T 1%, 6.81 (d. J="8 61 Fo

6.75 (d, J = 7.83 Hz, 1H),488(s 1H), 2.75 (m 4H), 25(m2H) 243
(s, 3H), s&p3 (E—M&lrj)l-;Z-(ﬁp3‘41in-$-Shneaid)y%phﬁyM@-ﬂEm&l-p)\P&ilBﬁ-ﬂzl)ﬂre@ MedpvaConpound
299: st epfth Eoppopwd adddrplShealby IreatBentiyithr00K yohaioh yf thoprprestéddienetive( Barmgoxyl i ¢
aci d t er 03%unydl) ie$3 wE CHES; withst ik pf5F As Sftay stirvie forf 1 88 at rhopuitemrayatet, thy |

pi per di neea(mmsa%er@a@d iPrveduo, and thg repidyeryap@kanpp ing0 ol dlt@Aand #8s washedf sat' d
NaHCCB @n @dTH? a%l@m RIBFrWAP SXRctes ﬁmf‘é( 8OBmhyY andaheesmwm 1. 05

‘éi’e ‘”“"f‘{l“fbth 'é‘?“ @f"?‘?"F’i Ot “Bfe (9 “° Edf" é?e

: on
vvas d| I u ) g 0 ):

CHzQl z, ﬁﬁgx mand wer e
dried ovef 4(%?‘%[( 53(% : + Iln'oc t ect ed
am ne whi c S use mhex' step. -1 2005 WO 02/ 070494
PCT/ US02 gdjé{)eps 2- 4.

3-{4- Met hyl - 2- (5 met hyl - pyrazi n-2-yl ) -urei doj - phenoxynet hyl ) - pi peridin
e-1- carboxylic acid tert-butyl ester MS@epared from

1H), 6.74 (d, J= 8.61 Hz, 4.85 (lsi 2.91 (m 1H), Sy 35
2. 48 4 (s, 3 236 2.27 1H),
185%2“@?”“@%1“ o0 o Ik %ﬁé ‘;g
1-[5-

i n-2-

(..

3- hydr oxynet hyl - pi peri di ne- 1- car boxyl i c aci tert-butyl ester, as
descri bed above for conpound 295. It was purified by flash chromatography
eluting with 5% MOCH in CH2A 2. St
1- (5- Met hyl - 2- (pi peri di n-3-yl net 313? | )-3-(5-nmethyl-pyrazin-2-yl)-u
rea Renpoval of the Boc group Nacc hed by treatnent of a 0 C
solution of the protected derivative (18 ny, 0.395 nmol) in 15 ni_
CHZC12 with 2 nL of TFA. After stirring for 1 Sh at roomtenperature, the
reaction was cordéfitprat2eayridn-3,degtborybpienilPeS sty bryemzingdsyi-ttéen up in 20 nL
" of EtOAc_and vvas vvashed with 10 nL of NaHCCB The aqueous hase Wa/a
shed

extracte te?gl f"%("h%ﬁ"ﬁﬁ‘fthy HH" 3 ?P"le‘ék"f’? B o
with 20 ?fﬂ é 4% lsm i) IE? % “éy 9}% gi ve
e, Rl e e

! H) 10 10hS El) %130 S & (d, J=
Hz, ﬁltexéld Qi rijwas%mcgnu@teh"ﬁnder]r ced re s e(tospro&é)ﬂle d%s cx(xﬁ@ rod ), 2.82
(m 1H, 2.34 (m 2H), 2.3 (s, 3H), 2. , 2.15 (s, 1.92 (m

1H), 1. 75tefm S-Fl'd)n;o-z-@yﬁﬁn—@#ﬁm&hﬂxy)-ﬁeﬁﬁar@m 'fnl’zbs,tur&d i&ol(dr(hbohd'fb) °C) Mﬁtion

APCI - Pos pf AMEFI856-2-Bitrplphehpxymethyl)-pyridine (1.0 mmol) in methanol (2 mL) and saturated aqueous
amroonium chloride (ImL) was added zinc dust (2.0 mumol). After stirring for 12 hours, the reaction
was diluted with 30 mL of ethyl acetate and washed with 30 mL of 10% aqueous sodium carbonate (2
x 30 mL)}, brine (1 x 30 mL), then dried (Mg8Q,) and filtered. The filtered solution was concentrated
under reduced pressure to provide the desired crude product.

Step 3: Urea formation according to method for compound 295 (23% yield). "H NMR (400 MHz,
CDCl;) 8 11.62 (br s, 1H), 8.80 (s, 1H), 8.75 (d, 1H), 8.43 (br s, 1H), 8.25 (d, 1H), 8.15 (s, 1H), 7.85
(d, 1H), 7.43 (m, 1H), 6.95 (m, 2H), 6.68 (m, 1H]}, 5.15 (s, 2H), 2.43 (s, 3H). LRMS (ESI, Positive)

e 354.10 (M+1).
Q/
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N
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1-[5-Fluoro-2-(1-methyl-piperidin-3-yimethoxy)-phenyl)-3-(5-methyl-pyrazin-2-yl)-urea

Compound 301:



Compound 300: H NN ?1 } 31 AUG 2005
| -[5-FI u%g ?R%EFUI di n- 3-yl net hoxy) - phenyl ] - 3- (5- net hyl - pyﬁ@ﬁb%?%ﬁﬁh) ure

a Step or 0- 2- ni tro- phenoxynet hyl )-pyridine. To a stirr

cool ed (a.@c tl-ZOA@orcﬁ‘r@téj xjo&ﬂurpfor co]’rmé\m%éd 9 ~42diffllofol ?m%%@xﬂ:%n((ﬁ 0 mml)
and 3- pyr sjl_g_@,wgb,@@llgthﬁ ipbridp¥Dl ) I'n tetrahydr ofuran ( 8nlL) was added
lithiumbis(trinethylsilyl)amde (3.2 mmol; 3.2 nL of a 1.0 Msolution in

tetrahydrofuran). After stirring for 12 hours the reaction was diluted
with 30 nitepck Létatfyrknammet@td@gawdethsdihecknmmdﬂ83052%lwelcbf 'HIVR £§0d%ias sodi um
car bonat eCRP@:)% 8320 (mri3H), 7124 {m.a2HY,16.78 (:BFHN3 B85 (+0,128 331 (red Hj, R3S )1H), aHU(s,
filtered. 373 ($BH} &6¢a386: §H). ARMR(ESctmitun mye’¢d! Mider reduced pressure
to provide the desired crude product. Step 2: 5-Fluoro-2-(pyridin-3
yl et hoxy§empeey@lZini ne. To a stirred, cool ed (about 0 C solution of a
4- Fl uor o- 2- ni tr o- phenoxymet hyl ) - pyr|d| ne (1 Jmol) in nmethanol (2 nl)
and saturated aqueous ammoni um chloride ({1 ") was added zinc dust (2.0
mol ). After stirring for 12 hours, ythe ion was diluted with 30 nL
of ethyl acetate and washed wit ﬁQN N%@O% aqueous sodi um carbonate (2
x 30 mL), brine (1 x 30 nm.), thenJdriced SH), and filtered. The
filtered sol ution was concentrat &d under reduced pressure to provide the
desired crude . gﬁ&ﬁ, hod for
conpound 295 (gg/fg‘}?% 2cﬁi‘hﬁml‘l—igtn ehlﬁxﬁ@-gfo% QCIS%%%M% 11. 621)?%{? S,
8.80 (s, 8ikds1-28AéHrdiddto ﬂarbBedur8foA&>mﬁ:Mndsoo {:slni)g 1,48ifRBrol Lhitrdbblzene@ndlc (s IH),
7.85 (d, méif)-4-hydréi3piberidindH) , 6.95 (in, 2H), 6.68 (m 1H), 5.15 (s, 2H),
2.43 (s, 3H). LRVS (ESI, Positive) mnmle 354.10 (M+l). Conpound 301: HH
N NYN ~Nofer: (rda forgafic® afdoréng e lzeﬂ{Oﬂ-fm@wchﬁ%é?ﬁ%diqlﬁ)-B‘HNm(400 MHz,

yl met ho Cl ﬁ B SP(jbr%J Sﬁ%&bh Il ﬁfa(zsllHJ,Z Kd. 1%k &30 (s, 115 6.88 (m AHZ67005 WO
02/ 07049 %%352& 5:3HA23ER (s Png%Sds BHb ¢ &P (51 8- conpound
300, usi nrdui (@ BP?SI“US)r‘B’e?gr? Msbenzene and 1- net hyl - 3- hydr oxynet hyl
pi peridin St Ry Urea formation according to nethod for conpound 285
(62% vyi el%ﬂm VR (400 MHz, CDC13) S 822 (m 3H), 7.21 (m 2H), 6.78
(m 2H), 3.85 (m 2H), 3.21 (m 1H), 2.85 @IH), 2.52 (s,

I P

o B9
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1-{4-Fluoro-2-(pyridin-3-ylmethoxy)-phenyl]-3-(5-methyl-pyrazin-2-yl)-urea

Step 1: 3-(5-Fluoro-2-nitro-phenoxymethyl)-pyridine To a stirred, cooled (about Q °C) solution of
2-nitro-5-fluoro-phenol (2.0 mmol), triphenyl phosphine (2.0 mmol), and 3-hydroxymethylpyridine
(2.0 mmol) in dry tertrahydrofuran {5 mL) was added diisopropyl azodicarboxylate (2.0 mmol in 1 mL
of tetrahydrofuran). After stirring for 12 hours, the reaction was diluted with 30 mL of ethyl acetate
and washed with 30 mL of 10% aqueous sodium carbonate {2 x 30 mL)}, brine (1 x 30 mL}, then dried
(Mg8Q,) and filtered. The filtered solution was concentrated under reduced pressure to provide the
desired erude product.

Step 2: 4-Fluore-2-(pyridin-3-ylmethoxy)-phenylamine Nitro reduction according to the method for
compound 300.

Step 3: Urea formation according to method for compound 295 (60% yield).

'H NMR (400 MHz, CDCl;) § 11.41 (brs, 1H), 8.85 (s, 1H), 8.75 (d, 1H), 8.40 (¢, 1H), 8.18 (s, LH),
7.88 (s, 1H), 7.80 (d, 1H), 7.43 (t, 1H), 7.00 (s, 1H), 6.80 (m, 2H), 5.12 (s, 2H), 2.43 (s, 3H). LRMS
(ESI, Positive) m/e 354.21(M+1).

Compound 304:



3H, 2.39 (s, 3H), 1. 50 2.30 (m 8H). LRV (ESI, Positive) mheyanfy21

(M+1). 0

1-{5-Fl mﬂ;}a?ﬁﬁ thyI pi peri di n-4-yl oxy) - phenyl ] - 3- ( 5- nE*{‘E{,’PSOﬁQP%ﬂ' n- 2-

yl)-urea Steps 1-2: According to procedure _f{or conpound 300, using

1, 4-di fluoro-2-nitrobenzene and i- nethyl {4- ydr oxypi peridine. Step 3:

Urea formation according to nethod for co und 295 (78% vyield). "H NWR

(400 MHz, CDC13) 8 11.49 (br s, 1H) 8% (br s, 1H), 8.35 (s, 1H), 8.22

(d, 1H), 8.10 (s, 1H, 6.80 (rn, 1‘H)N (m 1H), 4.25 (in, 1H), 2.90
Ez I

(m 2H), 2.55 (s, 3H), 2.38 (s&% s, 3H), 1.80-2.30 (m 6H).
LRMS (ESI, Positive) rule 359. E)und 303: |

-[ 4- FIuoroZ(prrdrnS- | met hoxy) henyI] 3-(5-nmet hyl - pyrazin-2-yl)-urea
Step 1: 3-(5- H4BrG-2{lme ﬂvmqe%}/cy@eﬂlwb -phepyi3-GrmpghyiFpyreginsd-yiMpesd,  cool ed
(about O C) solution of 2-ni oro phenol (2.0 %i tri phenyl

phosphi ne@%}ﬁ%‘f t° the1getapdp {py F‘B‘W‘H‘E ¥y ¥si58 2ingiieratluopophago Fethid-3yr y

tertrahyd ‘WET ‘was added di i sopropyl azodi carboxylate (2.0 rnnol
inl nL t r.an rr t reaction
was dil ut _g%r (0 ;fjg&f)% %}% e)ﬁé)[d w4 %%Ngg]h%é S5 0 PP 0ve
aqueous s g@ Pﬁ r| ne (1 x 30 nL), then dried
(MgS™), an I tere : The f| ered sol ution was concentrated under

reduced pressmigsos.0 provide the desired crude product. Step 2:

4- Fl uor o- 2- (pyri di n- 3-yl net hoxy) - phenyl am ne Nitro reduction according to
the method for conpound 300. Step 3: Urea mati on according to nethod
for conpound 295 (60%vyield). "H NWR ( 40Q) , CDC13) 6 11.41 (br s,

111), 8.85 (s, 1H), 8.75 (d, 1H),N8:j,4oH( 1H), 8.18 (s, 1H), 7.88 (s,
1H), 7.80 (d, 114), 7.43 (t, 1HJf ° OO‘FIH), 6.80 (m 2H), 5.12 (s,
2H), 2.43 (s, 3H). LRVMS (ESI, tr%e) e 354.21(M+1). Conpound 304:
-157- 31 AUG 2005 WD 02/ 070494 PCT/ US02/ 06452

1- [ 4- FI uor o- 2- (il4+Flepiey?(1 prefut tippridn 3-Woxnwhengbly ¥ 5-prlripbieziz2(B-ureet hyl - pyr azi
n-2-yl)- urea Prepared accordr ng to the met hods for corrpounéj 303, .using

2-ni t r o- 5PEPHYRAHH ﬂg‘ﬁ&ﬂ %m‘ahjﬂs g’;)m‘g P(hi“ M&éH NVR
400 Mz, et 3 85
(2H) 3. 60 @%’mﬁ% e;;ggé %ﬁﬁ%ﬁﬁﬁ?lﬁ%éﬁ} (m
1. 60- 2. 10
Compound 306:
)
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X
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1-[3,4-Difluoro-2-{pyridin-3-ylmethoxy)-phenyl}-3-(5-methyl-pyrazin-2-yl)-urea

Step 1: 3-(2,3-Difluero-6-nitro-phenoxymethyl)-pyridine To a stirred, cooled (about 0 °C) solution
of 2.3-difluoro-6-nitrophenol (2.0 mmol), triphenyl phosphine (2.0 mmol), and 3-
hydroxymethylpyridine (2.0 mmol) in dry tertrahydrofuran (5 mL) was added diisopropyl
azodicarboxylate (2.0 mmol in 1 mL of tetrahydrofuran). After stirring for 12 hours, the reaction was
diluted with 30 mL of ethyl acetate and washed with 30 mL of 10% aqueous sodium carbonate (2 x 30
mL), brine (1 x 30 mL), then dried (MgSO,), and filtered. The filtered solution was concentrated under
reduced pressure to provide the desired crude product.

Step 2: 3,4-Difluoro-2-(pyridin-3-y!methoxy)-phenylamine Nitro reduction according to the method
for compound 300.

Step 3: Urea formation according to method for compound 295 (20% yield). 'H NMR (400 MHz,
CDCL) & 11.49 (brs, 1H), 8.89 (s, 1H), 8.85 (s, 1H), 8.65 (d, 1), 8.25 (s, 1H), .10 (m, 1H), 7.88 (d,
1H), 7.35 (t, 1H), 7.18 (s, 1H), 6.98 (m, 1H), 5.25 (s, 2H), 2.52 (s, 3H). LRMS (ESI, Posttive) m/e
372,10 (M+1).



LRVS (ESI, Positive) me 373.95 (M+l1l). Conpound 305:
1-[ 4- Fl uor o- 2- (1- net hyl - pi peri di n-4-y% (y) - phenyl ) - 3- (5- net hylaypyseazi n- 2-

yl)-urea according to the nethods for conmpound 3
2-nitro- SVQPﬁ)g@?gg%enol and 1-net hyl - 4- hydroxypi peri di ne. O&HW?“L%O
MHz, CDCLg) %mgdlazgf (br s, 1H), 9.49 (s, 1H), 8.35 (m 2H), 8.05 (s,

111), 6.6 , 4.35 (in, 1H), 2.90 (m 2H), 2.54 (s, 3H), 2.35 (s,
3H), 1.80-2.30 (m 6H). LRMVB (ESI, Positivf;Hme 359.93 (M+1). Conpound

306:

1-[3, 4-Di fl uoro-2-(pyridin-3-yl rrethcwxy)-n-p
-urea Step 1: 3-(2,3-Diflnoro-6- ynmet hyl ) -pyridine To a
stirred, cooled (about 0 C) sol -di fl uoro-6-nitrophenol (2.0
mrol ), triphenyl phosphene (2. I‘HTD| ) 3- hydroxynet hyl pyridine (2.0
mmol) in dry tertrahydrof ran (5 nL) was added dii sopropyl

azodi car boxyl at e (IZ(S%JQHW{.WTAZ&- ylﬁj— S%eﬂ:é@ﬁ Ep@n&{g-ﬁgfogyﬂamnyl] flger stirring

for 12 hours, the reaction was ute m.of éthyl acetate and
washed w gtk 30 RMeth9F2- q;g)%.aq@aﬂﬂsphs@mnuﬁa CRJ bcm:aédeso(xﬁoﬁ( o8 Q-amEb p.mciyi ne (1
X 30 ni . | phenol {816 mngfl$.0 @thol) MaxB44loro ayridink 425 eige 5 mhto®) i Hibdewplodifadik ¢ DN Was
concent r avecdded detium kydauide@0pme S S fmenol, dn pmb wi ekeer]. Hihe degion @ds lestettie 100
product . Staapstired $r 42 Bufsy &Uﬂé@h@g?as cebilad tBrogth fempéranay,) dilptad wigh Hmlnef eyt r o
reduct i onacgiele G?@Wf%gstvﬂthtah‘éowéﬁ)%@ iurp gprbosgpriiousfimBp and bSne§03al), thep glried

]-3-(5-nethyl -pyrazin-2-yl)

f or mat i on™aSPraaf fleredy The cREUPTPH! %M&Hdﬂ% fise piogs Msv idge-ejytingviith 400
Mz,  CDCreyylape ghiorjlermefipnokammopga (S0:53:23 ¢ yield 2 lighp vellaw oil(10% yieldLy g 65 ((,

1H), 8.254(s, JH. 8.10 1|43 oﬁ* 7. NATRES
i, A b el )

307:

1- (5- Met hy&m@yl{dag@gn 2-yl)-3-[5-nmet hyl - 2- (pyridi n-4-yl oxy) - phenyl ] -urea
Step 1: 5-Methyl-2-(pyridin-4-yloxy)-phenylam ne To a stirred sol ution of
2- am no-4-net hyl phenol (616 ng; 5.0 mmol) d 4-chloro pyridine (625
ng; 55 mmol) in dinethyl sulfoxide (5 nL) §Nadded sodi um hydr oxi de
(600 ng; 15.0 nmmol, in | nL of watet). HThg reacti on was heated to 100 C
and stirred for 12 hours. The r i ool ed to roomtenperature,
diluted with 50 nL of ethyl a e and hed wi th aqueous 10% sodi um
carbonate (I x 50 nL), and brine (50 nL), |then dried (MJSQ™), and
filtered. The crude product was purified using the biotage 40M cartridge
eluting with 1-(5-Methyl-pyrazin-2-yl)-3-[5-methyl-2-(pyridin-3-yloxy)-phenyl}-urea

Step 1: 3-(4-Methyl-2-nitro-phenoxy)-pyridine To a stitred solution of 1-chloro-4-methyl-2-
nitrobenzene (686 mg; 4.0 mmwol) and pyridin-3-ol (418 mg; 4.40 mumol) in dimethylforamide (5 mL)
was added potassium carbonate (1.22 g, 8.80 mmol). The reaction was heated to 50 °C and stirred for
12 hours. The reaction was cooled to room temperature, diluted with 50 mL of ethyl acetate and
washed with aqueous 10% sodium carbonate (1 x 50 mL), and brine (50 mL), then dried (MgSO,}, and
filtered. The crude product was purified using the biotage 40M cartridge eluting with hexanes and
ethyl acetate {1:1) to yield a light yellow oil (27% yield}.

Step 2: 5-Methyl-2-(pyridin-3-yloxy)-phenylamine To a stirred, cooled (about 0 °C) solution of 3-(4-
Methyl-2-nitro-phenoxy)-pyridine (1.0 mmol) in methanol (2 mL) and saturated aqueous ammonium
chloride (ImL) was added zinc dust (2.0 mmol). After stirring for 12 hours, the reaction was diluted
with 30 mL of ethyl acetate and washed with 30 mL of 10% aqueous sodium carbonate (2 x 30 mL),
brine (1 x 30 mL), then dried (MgSQ,), and filtered, The filtered solution was concentrated under
reduced pressure to yield a brown o0il (95% yield).

Step 3: Utrea formation according to method for compound 295 (45% yield). "H NMR (400 MHz,
CDClLy) 6 11.49 (br s, 1H), 8.55 (s, 1H), 8.39 {d, 1H), 8.35 (s, 1H), 8.15 (s, 1H), 8.05 (brs, 1H), 7.21 (m,
2H), 6.92 (m, 2H), 2.49 (s, 3H), 2.45 (s, 3H).

LRMS (ES], Positive) m/e 335.91 (M+1).

Compound 309:



met hyl ene chl ori de: net hanol : ammoni a ( g 8:2) to yield a Iighty yeljggw oi |
(10% vyi el ;) 2: Urea fornation ac ord| ng to net hod f 295
(36% vyi el‘g _ozlgﬁ'ﬁ%‘\m (400 MHz, CDC13) S 11.41 (br s, 0@@@}38&%
8.33 (s, 1H), 8.22 (s, 1H), 7.61 (s, 1H), 6.700(m 4H) 2.49 (s,

3H), 2.45 (s, 3H). LRVB (EST, Positive) me[33§. 91 (Mrl). Conpound 308:
1- (5- Met hyl - pyrazin-2-yi)-3-[5-net hyj_, 26 (P9 TR n- 3- yl oxy) - phenyl ] - ur ea

Step 1. 3-(4- I\/Ethyl 2-ni tro-ph dgipe To a stirred solution of
1- chl or o- 4- net hyl - 2- mtrobenze{é 68?
e

.0 nmol ) and pyridi n-3-ol
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Compound 310;
3-(2-Methoxy-5-methyl-phenyl)-1-methyl- 1 -pyrazin-2-yl-urea

Step 1: 2-methylaminopyrazine, To a stirred solution of 2M methylarnine in 1 ml of methanol, at
room temperature, was added 2-chloropyrazine. The reaction was sealed and heated to 60 °C for 24
hours. The reaction was concentrated to a mixture of starting material and the desired 2-
methylaminopyrazine in a 1:2 ratio. The material was used crude in a urea forming reaction. 'H-NMR
(400 MHz, CDCl3) 8 7.97 (d, 1H), 7.85 (s, 1H), 7.73 (d, 1H), 2.96 (s, 3H)

Step 2: To a 0.3 M stirred solution of 2-methylaminopyrazine (1 equiv.) in dichloroethane at room
temperature under nitrogen was added 2-methoxy-5-methylphenylisocyanate (1 equiv.). The reaction
was warmed to 80 °C overnight and then cooled to room temperature. In most cases, the product
precipitated and was isolated by filtration. Alternatively the product could be isolated by silica gel
chromatography using EtOAc/hexane or CH,Cly/MeOH as eluant. 'H-NMR (400 MHz, CDCL) § 8.57
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car bonat eCofripoun# 380 ni), brine (I x 30 nL), then dried (MpJSO™), and
filtered. The filtered solution was concentrated under reduced pressure
to yield a white foam (77% yi el d). Step 3: brea formation according to
met hod for compound 295 (43% yield). N ﬂ,\uvR (400 MHz, CDCI3) 6 8.51 (br
s, 111), 5.42 (br s, 1H), 8.00 (F 7. 1H, 7.51 (t, 111), 7.29
(d, 111), 7.05 (d, [IH), 6.95 N 3 IH), 6.35 (t, IH, 2.49
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reacti on was seal ed and heated t hours. The reaction was
concentrated to a m xture of s and the desired 2
met hyl am nopyr azi ne ina l1l:2 ratio. The materi al vvas used crude in a urea

formng reaction. "HNVR (400 MHz, CDClI3) 8 7.97 1H), 7.85 (s, IH),
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3.56 (s, M), CD21;)32%7.16%s, 18)9.25 (oL R0, 0. BHEE, 3HpQSTiE, 19) mMe 273.2 (Mrl).

Step 2: Prepared according to general procedure described for compound 310, using 2-amino-5,6-
dimethylpyrazine. 'H-NMR (400 MHz, CDCl;) § 11.43 (brs, 1H), 8.23 (s, 1H), 8.00 (s, 1H), 7.64 (br
s, 1H), 6.81 {m, 2H), 3.95 (s, 3H), 2.59 (s, 3H), 2.52 (s, 3H), 2.35 (s, 3H). LRMS (APCI, Positive) m/e

287.1 (M+1).
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1-(2-Methoxy-5-methyl-phenyl)-3-(5-triflucromethyl-pyrazin-2-yl}-urea

Compound 313:

Step 1; 2-amino-5-trifluoromethylpyrazine. Prepared according to the method of Miesel, 1. U.S.
patent 4,293,552 {(1981),

Step2: Prepared according to general procedure described for compound 310, using 2-amino-5-
trifluoromethylpyrazine. "H-NMR (400 MHz, d6-DMS0) & 10.59 (s, 1H), 9.78 (br s, 1H), 9.06 (s,



Compound 311: U6 7005
1- (2- Met hOXéz5 met hyl - phenyl ) - 3- (5- néhyl - pyr azi n- 2-yl ) - urea & ar ed
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1-(5, 6- D%ﬁ%‘%_pyrazm 2-yl)-3-(2-met hoxy- 5-met hyl - phenyl ) -urea Step 1:
2- Am no- 5, 6-di net hyl pyrazi ne. G@ycine am di ng~di hydrobroniide (620 ng,
2.64 nunol) was stirred in 60fNI\/eg]—|}@ 30 C (acetonitrile/ COZ bath)
in a capped flask. Butanedi one (23 ; \[ﬂ |) was 'stirred separately
in 6 mL H2O wi th sodi um acet at Q0 ng)P u honobgeneous. The di ket one
was added to the am di ne sol ut by pipet followed by 2.5 nL of 3.6 M
NaCH. The yellow solution was allowed to warmslowy to RT and was then
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1H), 9.78 (br s, 1H), 6 (s, -161- 3 1 AUG 2005 WO 02/ 070494
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Conpound 032 4nmol) and the reaction was warmed to 100 °C. After stirring overnight, the reaction was cooled

1- (5, 6- Ditplven femppymezdilted ik FIOA- (30 mida onshedss weQ tnlyvith Hehgrid)l x3p wd with
saturated NaCl. The organics were islolated, dried (MgSO,), filtered and concentrated to the 2-
azidopyrazine, which exists as a yellow solid (45 mg, quantitative). ‘H-NMR (400 MHz, CDCL) &
9.73 (s, 1H), 7.58-7.42 (m, 6H), 7.36-7.23 (m, 4H).

Step 4: 2-Amino-5,6-diphenylpyrazine. To a stirred solution of 2-Azido-5,6-diphenylpyrazine (45
mg, 0.17 mmol) in 50 mL EtOAc at room temperature was added triethylamine (100 pL) followed by
Pearlman’s Catalyst (50 mg). The suspension was put through a vacuum/purge cycle three times with
hydrogen gas and then held under 1 atmosphere of hydrogen for 2 hours. The suspension was then
filtered through GE/F filter paper with EtOAc and concentrated, The crude product was eluted thmugh
a Biotage 123 column with 1/1 EtOAc/hexane to give pure product, as a clear oil (25 mg, 59%).
NMR (400 MHz, CDCl,) & 8.04 (s, 1H), 7.42-7.20 (m, 10H), 4.62 (br s, 2H)

Step S: Prepared according to general procedure described for compound 310, using 2-amino-5,6-
diphenylpyrazine. 'H-NMR (400 MHz, CDCL) & 8.34 (s, 1H), 8.13 (s, 1H), 7.80 (s, 1H), 7.46 (d, 2H),
7.37-7.23 (m, 10H), 6.81 (d, 1H), 6.66 (d, 1H), 3.17 (s, 3H), 2.33 (s, 3H)

Compound 315:



Step 1: 2-Hydroxy-5, 6-di phenyl pyrazi_gg2 To a stirred suspensipy 2@{{5

gl yci nam ZM‘{¥Ch| oride (1.1 gm ol) in 20 nL I\/eq,—bﬁg

added 20% (q O nmL, 50 mol). A clear solution forned was treated

slowy portio N 10, x.uL\ The yel | ow
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2- hydr ox Pestivermle priegpMi-pyr azine (2 gm 80% . 1H NVR (400 MHz, CDC13) b

8.24 (s, 1H), 7.42-7.31 (m 4H), 7,39-7.21 (in, 6H). Step 2:

2- Chl or oCanpurd Hbenyl pyrazine. A stirred sol uti on of

2- Hydr oxy- 5, 6- di phenyl pyrazine (430 ng, 1.7 mml) in 52 n POC13 in a

capped reaction vial was heated to 100 C.for”4 hours. The orange

sol ution was cool ed to room tgpegrat ndistirred rapidly in a mxture

of CHzC12 (100 nL) and ice col |1 o 2 00 nmL) for 15 minutes. The

organi c | ayer was isol ated and E X m. with 10% Na2CO3. The

organics were isolated, dried (MgSO4), filtdred and concentrated to the

chl or opyrazi ne, which existed as white solid (450 ng, quantitative).

1H NMR (400 MHz, CDGL mao-p%éﬁzfﬁﬁa (L hdthoxy-B-rfbBryilptdyIaia 4H), 7.36-7.24

(m 6H). Step 3: 2-Azido-5, 6-di phenyl pyrazi ne. T% a stirred solution of

2- Chl or ostep 6- ﬂetphﬂﬂy,s-p}pyﬂatlnmylﬁréﬁe Irepare@ ackotdingiolthe rhathoB @OSHaly, Vet sitJ. r oom

t enper at dleterocyaliteChem WG FBr1lwas- added sodi um azide (11 ng, 0.17 mol)

and the reaction was warnmed to 100 T. After stirring overnight, the

reactl on S#ad: E@Mféasmammﬁeﬁmsﬂ eqﬁf@wafath@l Pfl?ﬁeﬂllﬁ‘i degerippd f?f mopagnd 166080 )  and
hed 42 usaeTﬂtLazw[ NMR @0 MHz, CRGlp §t 2 RasIlR). PRa G,

organl cs %l 44 1 a7é }% ﬁgbf(swb‘@dﬁs (d'flﬁ)’t%qoéﬁl' IM %?cfﬁc”é{?rtzﬁaﬂseamto t he

- azi dop{Va ST '}°S‘W‘? 3% § as a yellow solid (45 ng, quantitative).

1H—NI\/R (4900 NHg37CDC13) S 9.73 (s, IH), 7.58-7.42 (m 6H), 7.36-7.23

(rrr, H)'—%)I‘E'p—ll" 2- Am no- 5, 6-di phenyl pyrazine. To a stirred sol ution of

2- Azi do- 5, 6-di phenyl pyrazine (45 ny, 0.17 ) in 50 nil. EtOAc at room

tenperature was added triet hyIHaJn (ﬁ.OOH Lyj{foll owed by Pearlman's

Cat al yst (50 ng). The suspensi 6 P gugh a vacuuni purge cycle

three tines with hydrogen gas a her he under 1 at nosphere of

hydr ogen for 2 hours. The suspensi on was then filtered t hrough G/ F

filter paper with Et OAc and concentrated. The crude product was el uted

through a Biotage 128A68loyimazim2i)-31¢-hefbAchdigrginaylj-aegi ve pure product,

as a clear oil (25 ng, 59% . 1H NWR (400 MHz, CDC13) S 8.04 (s, IH,

7. 42-7. 200 6 sijrreli &Hfition &F 168-atile-p8azinZi-)1)-S2epettbxy-Pireharpdehyheean@img g7 uamelyener al

pr ocedur 85% €8T 2ipk)ht foom taxeaowEhs 3dddd cansnmgedNEROH{ U0 15,)Gad 10% Pd on C (25

di phenyl| pl aftie sespensibh WvRU( ﬂh@@gﬂ\ﬂ—mcm@ﬁ)@ng@)cy@ @ree&n(syﬂﬂlmﬂyimgQ gi@ﬂ;&@m 111),
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7. 80 ( s, hqwnderﬁo@tgdo { byydroges pressuye gryl_sl;akggm(ar?m o L. egz_Lho(u& the)yapyu E@B (d,
yelewas € other g‘q\g:s e
M, 11{7'11ter§g thr?tgﬁ 1:?:3; pfaper with EtOH and concgﬁgg':isto a y%low film% mg, 41%). "H-NMR

(400 MHz, CDCL) 6 8.19 (s, 1H), 7.61 (s, 1H), 7.56 (s, 1H), 6.83 (s, 2H), 3.95 (s, 3H), 2.33 (s, 3H).
LRMS (ESI, Positive) m/e 274.2 (M+1).

Compound 318:

G N NN
Sy
Y
N
1-(6-Chioro-pyrazin-2-yl)-3-(2-methoxy-5-methyl-phenyl)-urea

To a stirred solution of 2-amino-6-chloropyrazine (130 mg, 1 mmol} in 3 mL THF at 0 °C under
nitrogen was added methyl magnesium iodide (3M in Et,0, 330 uL, 1 mmol) to give a yellow
suspension that was stirred at 0 °C for 15 minutes. The suspension was treated with the isocyanate neat
(147 uL, 1 mmol) and allowed to warm to room temperature overnight. The reaction was partitioned
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Tetrazol QI{/I11)5 a] pyrazi n-5-yl am ne. Pr epared according to the nmethod of
Shaw, r.T.; et al. J. Heterocyclic Chem 1980, 17, 11. Step 2: Prepared
usi ng p- rn:iomg@@‘ﬂmyl car bamat e general procedure descri bed for conmpound
166 (step 2) using Tetrazol o[ 1, 5-a]pyrazi n-5-ylam ne. 'H NVR (400 MHz,
CDC13) 6 9.72 (br s, IH), 8.23 (s, 1H), 7.97 (s, 1H), 7,87 (s, 1H), 7.80
(br s, 1H), 6.88 (d, 1H), 680(d 1H, B.84 (s, 3H), 2.36 (s, 3H. LRWS
(ESI, Positive) me 300.0 (M1). o\L"ﬁd H HZNN N 1 N

1- (6- Am no- pyrazin-2-yl)-3-(2- y- 8- ne -phenyl)-urea To a stirred
solution of 1-(6-azido-pyrazin-2-yl)-3-(2-ngthoxy-5-nethyl-phenyl)-urea
(8 mg, 27 gnol) 95% EtOH (2nl) at room tenperature was added

concentrat ed NHAOH (14G-Bronho)pyeanid-230%-PenetioxySS-m2xbyl-phaypylh)-urthhe suspensi on was
put through a vacuum purge cycle three tinmes with hydrogen gas and then .
hel d undéFCPPSOZ‘p@l“Oéf iged eooled @0°Shwkitien of amigo Pargive SHuk 626 Aft er
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1-(3,5-Dibromo-pyrazin-2-yl)-3-(2-methoxy-5 -methyl-phenyl)-urea

Prepared according to general procedure described for compound 310, using 2-amino-4,6-
dibromopyrazine. 'H-NMR (400 MHz, CDCL,) § 7.98 (s, 1H), 7.13 (s, 1H), 6.79 (m, 2H), 3.83 (s, -

3H), 2.32 (s, 3H)
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1-[5+(1,3-Dioxo-1,3-dihydro-isoindol-2-ylmethyl)-pyrazin-2 -yl]-3-(2-methoxy-5-methyl-phenyl)-urea

Compound 321:

Step 1: (5-Bromomethyl-pyrazin-2-yl}-carbamic acid tert-butyl ester. To a stirred solution of 2-
Boc-amino-5-methyl pyrazine {1.34 gm, 6.4 mmol), in 20 mI, CCl, at room temperature under nitrogen
was added N-bromosuccinimide (1.14 gm, 6.4 mmo!l) followed by benzoyl peroxide (125 mg). The
solution was irradiated with a 100 watt flood lamp, which caused the reaction to reflux vigorously.
After 2 hours, the reaction was cooled to room temperature, diluted to 125 mL with CH,Cl, and
washed 1 x 125 mL with 10% sodium bisulfite solution and 1 x 125 mL with saturated NaCl. The



suspension that was stirred at O C for 15 m nutes. The sus%ogﬂgﬁq 5was
treated with the isocyanate neat (14%#3tL, 1 mmol) and allowed

to room WhP&e¥hr e overni ght. The reaction was part|t|on%€iT"U§'€'§’645231 AUG
2005 WO 02/ 070494 PCT/ USQ2/ 06452 bet ween Et OAc and 10% Na2CCO3
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‘glve afte t e Ure product as a white SO|Id (27 ng, 99%.

" H NWR (%ng E;EJ”?O -1 §d§lyd’;‘§-1sfo§ldol32 met% rx(z§1-2- arbgrnll?ac{dstertlﬂﬁ')yl 8. 09
(br s, 1Eter, 61'0 solu'an of@)—h&&lmﬁl@% (9HHhg, 65 l nd palleredd(,80; (137 g@d9 LRVS
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2- am No- Denipeaiomplyer raattistewas artidost ibetvesd , Et@A0(6e ehL) @) HA {60 tmin Tof o@micmo
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react i on remepse gyid stsvﬂhthhh@é%é@db filtyoteds pastiall yreenggniyetach sl lg?:iﬂ d%ﬂmﬂ}(’ a vvat er
(50 ni), Bt‘%ﬁ“@rci‘”éﬁ“ ,gM ywith I FtPAyhenane g sivy the desirpd ghitha g This Solighy

concentr 4 404 Mz, £061} 89 1% (i Bh 83 (5 HDnT-BY (2 Al /im. é@et ate
(5 nL) f8| PG\?’\édefr%@x%ﬂelssz((?ag) m.). Yell ow cryst als formed which were

filteredgnd, dri I‘6““?4021 |§% St %%0‘2&_ areld ac% ;%i;&&w Gfggner al

procedur a‘ca
H- NVR ( ) l%tﬂgzﬁl the non g%‘gméémaﬁ ren%‘vp t?kc@

6.81 (mtntﬂxlipoace& a@ﬁ aﬁeﬁwas%@s&l@é 2@0 €Y rapidly, @R tredted
- Di br onD-wy hadlutivn 2f ¥62) Naﬂogfmtxﬂquhéorgmi Ryt 1slafﬂﬂm,)dn)sd (VIES0, ) R aed
accor di ngodcentge@ g tir fne athinopyretins as i Pdiolw 5aid (20N UBK). 3T HONMR 3400 QM Hz,
2- am no- £D61;) 8.1 (QTEp Y 188 o, 128L), 7:7HNNIR, 1 A4QR, 2vhiz,83GDAAB) 6 7.98 (s, 1H),
7.13 (s, 1H), 6.79 (m 2H), 3.83 (s, 3H), 2.32 (s, 3H) Conpound 321:
1-[5-(1, @e%xbcmegz@p o 2prsl mﬁ@ﬁurgﬂgﬁprfbe@ Fop |cpmppppdy 3 1 (nusng 2-(3-Amino-
-yl ] - 3- ( 2ywan-hry thﬂ)-ﬁ@tlﬂh%el-l,?)ﬁeg}y gJ‘MPeﬁ*O@SfV% gbCl;) & B8.38 (s, 1H), 8.29 (s, 1H),
( 5- Br onofeE Ky 1H)p Kﬁ Bahime 2Rt 2 (6.2 350 (y P38 bis. SHFolBME t i rred
sol uti on ¥ S‘t’ e 4H5- h QL) rrethyl pyrazine (1.34 gin, 6.4 mmol), in 20 nL
Cd 4 at rcoomtﬁggerature under nitrogen was added N-bronobsucci ni m de
(1.14 gm ) foll owed by benzoyl peroxide (125 ng). The solution
was irradiated with a 100 watt flood |anp, which caused the reaction to
reflux vigorously. After 2 hours, the+react on was cooled to room
tenperature, diluted to 125 niL v\\n/tui‘\

o &}

HaN

! 1-(5-Aminomethyl-pyrazin-2-y}-3-(2-methoxy-5-methyl-phenyl}-urea

To a stirred solution of 1-[5-(1,3-dioxo-1,3-dikydro-isoindol-2-yimethyl}-pyrazin-2-yi]-3-(2-methoxy-
5-methyl-phenyl}-urea (16 mg, 38 pmol) in 380 pL 95% EtOH and 100 pL DMF at room temperature
in a capped reaction vial was added hydrazine monohydrate (3.8 pL, 76 umol). After stirring overnight
at room temperature, a white precipitate formed. The precipitate was filtered off, dried and triturated
with EtQOAc to remove phthalimide based impurities to provide the product as a white solid (7.9 mg,
72%). 'H-NMR (400 MHz, d;-DMSO0) & 9.54 (s, 1H), 8.80 (s, 1H), 8.46 (s, 1H), 8.02 (s, 1H), 6.93 (d,
tH), 6.79 (4, 1H), 4.51 (4, 2H), 4.39 (br 5, 2H), 3.89 (s, 3H), 2.23 (s, 3H). LRLCMS (ESI, Positive)
m/e 288.2 (M+1).

Compound 323:

Ty

1-(2-Methoxy-5-methyl-phenyl)-3-(6-methoxy-pyrazin-2-yl)-urea



washed | x 125 nL with 10% sodi um blsulflte sol uti on and g Wi

saturated NaCl_. The -164- 3 1 AUG 290'65WD 02/ 070494 PCT/

or gani cs WP e d (MgSA) ,- filtered and concentrated to g%/yg&/\%g%zl

whi ch was dlrcéctlx oa ed onto a B| ota e. 40 col with CHZCI2 and
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[5-(1,3- Qn@?%@u uﬁm@Usbd{ﬁ’:ﬁ&rﬂoﬁﬂé(ﬁ Q 1 E3bmidY,"tRedldPe GRY MRMLC acid
tert - but yihe cR8E SoductiWasPustiel hﬁ@dh&&wgd Qﬂc@rﬁdﬁ%hﬁuﬁiﬁé il BtRa i acefited

mol ) and3ppegiRidadvhif2étad(14% y3id.gm 9.9 mmol) in acetonitrile (9 9 nL) at
room tenperature under nitrogen was added the brom de (954 ng, 3.3 nmol)
as a sol i¥ep Zh@repushengilion tmerkiaamdiua OesGibed ®rfeompotindh@UY ssing/d-4r@ino-¢00l i Ng
to room tmhempmyszine 6% eldyr ¢ HOINR (HORAEZ EPCLY 5EHE ds, BH), Ro8 fbrf BOC7.966, )
and H20 (18D, 182G IDes-Br(galii.B0 (helfd 405dk. 3D - rid WA 238 ds, 2Hx BMPAESN t h
H20 and Positis)mip 2864 ¢ ¢kt urated NaCl . The organics were dried (MySO4),
filtered r;:;_}nd cgngentrat ed. The crude product was triturated with CH2O 2
and filt enove solid excess phthalimde and the filtrated -
partially concentrated and | ogded directly onto a Biotage 40S colum and
eluted with 3/7 Et OAc/ hexane g| ve theH déisi Ped phthalim de as a white

th

solid (495 ng, 42%. 'H NVR (400 9 17 (s, 111), 8.23 (s,
IH), 7.85 (m 2H) 7.71 (in, 2H), 4.97 (s, 2H), 1.52
(s, 9H) Step 3: 2-(5- Am no-pyrazin- 2- yI rrethy -|30| ndol e- 1, 3-dione. To a
stirred solution of the phthalimde (495 ng, 1.4 mmol) in 7 m. CH2Cl2 at
room t enperature int- @3?3@159613?ﬁ#zalslcyl)nécéz-raﬂ@éﬂ&methwlmhwﬂmeti c acid (7
niL). After stirri overnight, the reaction was concentrated to renove
excess t¥4pfl @c‘gl’qﬂeﬂ%ma%d ngnr{eﬁeqw iar ofheraykadropq) (433 gLifi.0 mugpl) in
CH2C12/ aue %F‘P ¥ 8?‘%&%?%3 Y%fﬁ‘a( ﬂgm‘% EHeraoeag 1ot |
(200 nitl ] ours, ct1 §FS cooled to ag !H‘FQLE;HI‘X gm of.c'%[zlgj ¥l
concentr (el ng,
T e e R
1H, 7. 7%&2{{3 (34hoyi epda&amggohd@g%gg;d? Fgrepar ed "according to general

pr ocedur e descrl bed for conpoun 0 usi ng 2-(5- Am no-

pyrazi n- Sl metrhypigd wsating@l gndal probedie descrifedNR codfndVEi), wddgQlaninge-8. 38
(s, I'H), WBuRBxypsraziddy34% yRINIHOMR e MHE, BOMSD) 2¢D9 (s, 1HY,0.18K8, 11DFB.62 6. 81
(m 2H), W)999(s IHRFYS (s,IHYT.5¢ &1, 218H).41 (2, 3), .32 (d3H),.6.80 RYBH), 6 BSE, 2HP0sA0t | ve)
m e 418. Xs.GNERRI (sCoHpbRME (ESR Positive) m/e 365.10 (M+1).

1- (5- Am nonet hyl - pyrazi n- 2-yl ) - 3- (2- met hoxy- 5- et hyl - phenyl )-urea To a
stirred s@ﬂ&ﬁﬂéﬁ—gf

1-[5-(1, 3-di oxo-1, 3-di hydro-i soi ndol - 2-yl m;’ghyl )-pyrazin-2-yl]-3-(2-nmetho
Xy- 5-met hyl -phenyl)-urea (16 ng, 38 mmly ith 380 pL 95% Et OH and 100 L

DVF at roomtenperature /[NTNTN
| So Wt ©

1-(2-Methoxy-5-methyl-phenyl)-3-(5-methoxy-pyrazin-2-yl)-urea

To a stirred solution of 1-(5-bromo-pyrazin-2-y1}-3-(2-methoxy-5-methyl-phenyl)-urea (47 mg; 0.14
mmol) in N-methyl pyrrolidinone (300 pL) was added sodium methoxide (0.5 mmol). The reaction
was heated to 100 °C. After stirring for 12 hours, the reaction was cooled to room temperature, diluted
with 30 mL of ethyl acetate and washed with aqueous 10% sodium carbonate (1 x 30 mL), brine (30
mL), then dried (MgS0O,), and filtered. The crude product was purified using a 0.5 mm prep plate
eluting with hexane and ethyl acetate (1:1} to yield a yellow solid (13% yield). "H NMR (400 MHz,
CDCL;) 68.12 (s, 1H), 7.99 (s, 1H), 7.91 (s, 1H), 6.80 (dd, 2H), 3.95 (s, 3H), 3.89 (s, 3H), 2.38 (s, 3H).
LRMS (ESI, Positive) m/e 289.10 (M+1).

Compound 326:



in a capped reaction vial was added h%dram ne nonohydr at 63(1 B Bk, 76
.tnol ). After stirring overnight oom t enper at ur e, ﬁ@’f 106452
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9.54 (s, 1H), 8.80 (s, IH, 8.4 2 (s, 1H), 693(d 1H),
6.79 (d, 1H, 4.51 (d, 2H), 4.3 Igb,r 3.89 (s, 3H), 2.23 (s, 3H.
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2- am no- Xypyr azi ne 8%y| eld). "H NWR (400 Miz, CDCl 3) 5 8.15

(s, 1H),g pé’re&nggda% 31}1_%) réc%dure d]eg_cl)lbedﬁ %gm;fog.gdlﬂlb&m t(gl-’ IH.) .6 80
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1-(6- BenlzaM@QEﬁr pygitazyxﬂeZssym)m&) 2-et hoxy-'5- met hyl - phenyl) -urea Step 1:

2- am no- 6- benzyl oxypyrazine. To a stirred solution of benzyl al cohol (432
L; 4.0 n@appundd?7:di oxane (2 nL) was added sodi um hydride (96 ng; 4.0
mol ). After stirring for 30 m nutes, 2-am no- 6-chloropyrazine (258 ngy;
2.0 nmmol ) was added and the reaction ywasy heated to 90 T. After stirring

for 12 hours, the reaction was cooNg \ﬁ,@l mtenperature, diluted with
30 nL of ethyl acetate and \/Jf

1-(5-Ethyl-pyrazin-2-yl)-3-(2-methoxy-5-methyl-phenyl}-urea
Step 1: 2-Amino-5-ethylpyrazine. To a stirred solution of 5-ethynyl-2-aminopyrazine (18 mg; 0.151
mmol), in ethyl acetate (500 pL) was added triethylamine (63 pL; 0.45 mmol) and Pd(OH), (0.01
mmol; 20% wt on carbon). The reaction was placed under a hydrogen atmosphere at 45 psi and shook
for 6 hours. The reaction was filtered and concentrated under reduced pressure to yield an off white
solid (84% yield).

Step 2: Prepared according to general procedure described for compound 310 using 2-Amino-5-
ethylpyrazine. (27% yield). 'H NMR (400 MHz, CDCLy) 8 8.65 (s, 1H), 8.38 (s, 1H), 8.18 (s, 1H),
8.08 (s, 1H), 6.80 (dd, 2H), 3.92 (s, 3H), 2.81 (q, ZH), 2.39 (s, 3H), 1.39 (¢, 3H). LRMS (ES], Positive)
m/e 28721 (M+1).

Compound 328:

H H
N. _N_ _N

'y
.

N2 N

1-(5-Cyano-pyrazin-2-yl)-3-(2-methoxy-5-methyl-phenyl}-urea

Step 1: 2-amino-5-cyanopyrazine. To a stirred solution of 5-bromo-2-aminopyrazine (1.0 g, 5.8
mmol), Cul (2.76 g, 14.5 mmol), 18-crown-6 (121 mg; 0.46 mmol), potassium cyanide (943 mg; 14.5
mmol) in dimethylformamide (20 mL) was added Pd(PPh;)s (196 mg; 0.17 mmol). After stirring at
room temperature for 20 minutes the reaction was placed in an oil bath at 155 °C for 2 hours. The



washed wi th aqueous 10% sodi um carbonate (1 x 30 nL), and brine (30 nL),
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1-[5-(Hydroxy-phenyl-methyl)-pyrazin-2-y{]-3-(2-methoxy-5-methyl-pheny}l)-urea

To a stirred solution of 1-(5-benzoyl-pyrazin-2-yl)-3-(2-methoxy-5-methyl-phenyl)-urea (22 mg; 0.061
mmol) in methanet (1 ml) was added sodiumn borohydride (10 mg; 0.3 mmol). After stiring for 12
hours, the reaction diluted with 30 mL of ethyl acetate and washed with aqueous i10% sodium
carbonate (1 x 30 mL), brine (30 mL), then dried (MgSO,) and filtered. The filtered material was
concentrated under reduced pressure to yield a white solid (91% yield). 'H NMR (400 MHz, CDClLy) &
8.48 (brs, 1H), 8.39 (s, 1H), 8.22 (s, 1H), 8.12 (s, IH), 7.25-7.45 (m, 5H)}, 6.89 (d, 1H), 6.80 (d, 1H),
5.85(d, 1H), 3.88 (s, 3H), 2.37 (s, 3H). LRMS (ESI, Positive) m/e 365.24 (M-+1).

Compound 331:



(s, IH, 850 (s, 1H), 8.00 (s, 1H), 6.95 (d, 1H), 6.82 (d”%g%“ 42 (s,
1H), 3.82 (s, 3H), 2.22 (s, 3H). LRNBE{ ESI, Positive) role [i (M+1).
ConpoundW@RPT049¢ 5_ Et hy| - pyrazi nz2-yl) - 3- (2- met hoxy- 5- met A TURREEA) - ur ea
Step 1: 2- Am no-5- et hyl pyrazi '@o a stiwredeh sofution of

5- et hynyl - 2- am nopyrazi ne (18 g, Bl hﬁc%pl n ethyl acetate (500 L)
was added triethylamne (63 .tL; O. | )il ang (OH)2 (0.01 nmol; 20%
wt on carbon). The reaction was pl acﬂfundeq a hydrogen at nosphere at 45
psi and shook for 6 hours. The reaction was filtered and concentrated
under reduced pressure to yield an off white solid (84%yield). Step 2:
Pr epar ed %?noq%ﬂ& to thMeabxyﬁFmsdphelebeﬁqrhmyemmrz gpapound 310 usi ng
2- Ami no- pyrazine. (27%yield). "H NWVR (400 MHz, CDCI3) 5 8.65 (s,
1H, 8 3% (ls,ToJaH)mestoihéox(&,z aklifo-6-chdr PGzt (F0bDng; 6.1 Snolyiela ieh1 borami®2 (S,
3H), 2. 814:1:( @15 2D 3.4 Am3. in( Boxadt® mLYndQRthbdol (33Hh)). wab BMEd € mﬁ’&ﬁktzzseg) Wile
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mol ), p%ﬁ?é?ﬂﬁﬁiéry%fﬁ‘fﬂd@s‘(@i@ 'n!gﬂld)14 5 mml ) in di rret hyl f or mam de (20

nL) was dd%d Pd 196 After | .ra
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was allo 3 ok 'rom aur 5™ an r'lpure “int orC)form

(300. nL). preC| pltate forned that was f||tered and tr|turated W th

hexanes tomyufd #2an of f white solid (60%yield). Step 2: Prepared

according to general procedure described for conpound 310 using

2-am no- 5- cyanopyrazi ne. (30% y| el d) I—||_|NI\5%’(400 WHz, d6-DVSO) 8 8. 89

(s, 1H), 8.79 (s, 1H), 8.05(s,

N 680(d 1H), 3.85 (s,
3H), 2.22 (s, 3H. LRVs (ESI, Posqt 2 3 91 (Mt1) . Conpound 329:
1- (5- Benzoyl - pyrazi n- 2-yi )-3- -phenyl ) -urea Step 1:
5- Benzoyl - pyr azi ne- 2- car boxyl cid. To a sti rred cooled (0 C solution

of 2-pyrazine carboxylic acid (3.0 g, 24.2 mol) and benzal dehyde (7.4.
rnL; 73 mol) in BEHRASHRMSy a2y 1)0-Rkthox§ Slohddil-fheafj-dea( 40 nil, ) and
25 niL of acetic acid was added FeSO4 7 H20 (20.3 g, 73 mml dissolved in
50 nL of Sw@mi:epl-pmamne-trofporbphenylpyaxing eTd HstiZredriclutidBofABdiyromp-Auaninapyesins | v .
After sti2oe 'mgg)j%pm@) $nd phenyltblarnic acid (106 mg; 0.87 mmol) in dioxane (4 mL} and ethanol (2

mL) was added cesium carbonate (571 mg; 1.75 mmol in 2 mL of water) followed by Pd(PPhy), (46

mg; 0.04 mmol). The reaction was heated to 75 °C and stirred for 12 hours. The reaction was cooled

to room temperature, diluted with 50 ml of ethyl acetate and washed with aqueous 10% sodium

carbonate (1 x 50 mL), brine (50 mL), then dried (MgSQ,) and filtered. The material was purified

using a biotage 12L cartridge eluting with hexanes and ethyl acetate (3:1) to yield an off white solid

(88% yield).

Step 2: Prepared according to general procedure described for compound 310 using 2-amino-3-bromo-

5-phenylpyrazine. (18% yield). ‘H NMR (400 MHz, CDCL) § 8.36 (s, 1H), 8.09 (s, 1H), 7.63 (d, 2H),
7.59 (m, 3H), 6.85 (dd, 2H), 3.92 (s, 3H), 2.39 (s, 3H). LRMS (ES], Positive) m/e 413.2 415.2 (M+1).
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1-(2-Methoxy-5-methyl-phenyl)-3-(5-phenyl-pyrazin-2-yl)-urea

Compound 333:

Step 1: 2-amine-5-phenylpyrazine. To a stirred solution of 3-bromo-5-phenyl-2-amine pyrazine (80
mg; 0.32 mmol), in ethyl acetate (1 mL) was added triethylamine (139 pL; 1.0 mmol) and Pd(OH), (10
mg; 20% wt on carbon). The reaction was placed under a hydrogen atmosphere at 45 psi and shook for



reaction was treated with 200 niL of water. A preci pitate Bgkswhi ch
was filt 05 washed with nethyl-ééfe chlorlde(3x1006qa_‘ eld a
tan soli @3)343“? el d). St ep- 2: S62%6¥§2

1-(5- Benzuyl razi n-2-yl)-3-(2-met hoxy-5-net hyl - phenyl )-urea. To a
stirred §éP‘Ei%| ﬁTBEPP‘”SWﬂSIﬁé‘FFE d cwﬁnarz%@tdz TE"%FGB@ %“fcc radue@fzplﬁﬁed 4.0
nunol ) aﬁﬂ“&%ﬁ“’@%%&?“ﬂ?ﬁw‘é“h( hacﬁtateﬁ’ yiEld g oftyw F‘hs"h QF(?éfﬁ’ )(12 rrL) was added
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dried (Wsftadziand filtered. The rratern,_lal sgpurified using a biotage
40M cartridge eluting with hexan a@d [ agetate (1:1) to vyi eId an
off white solid (14%yvyield). ' \[ﬂ 13) 5 9.41 (s, " 1H),
9,01 (s, 1H), 8.45 (s, 1H), 8.7 , 2H), 7.61 (t, 1H),
7.52 (t, 2H), 6.90 (d, 1H), '6.82 (olN 1H) 3.9 (s, 3H, 2.39 (s, 3H).
LRVS (ESI, Positive) me 363.21 (M+]). Conpound 330:
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365. 24 (M+ rrpound '331: -168 31 AUG 2005 WO 02/ 070494 PCT/ USOZ/ 06452
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1- (2- Met hox) - 5- net hyl - phenyl ) - 3- (6- phenyl - pyrazin-2-yl)-urea Step 1. To a
stirred solution of 2-am no-6-chloro, pyrazige (400 ng; 3.1 nmol) and
phenyl boronic acid (415 ng; _3. ) nan i oxane (6 nL) and et hanol (3
nm.) was added cesium car bonate\ﬁ?‘ nmol in 3 nmb of water)

foll owed by Pd(PPh3)4 (185 ng numol ).__Fhe reaction was heated to

75 C and stirred for 12 hours. THE reacti onfwas cool ed to room
tenperature, diluted with 50 nL of ethyl acetate and washed w th aqueous

10% sodi um car bonaj_ 8, (félmﬁgg]@%yg%%%@rj@%egh{;%_ 1 %t%}gsg&g%%re& ed (MgS™M), and

filtered. The materia usi ng cartridge eluting
Wi th et hglep 1:26.8Lia8-8,61a0netiylydaARR. abh siblatsOuma Ior 2lci184%05ydiRdtel) pyrazine (1.0

mL; 8.3 mmol) in dimethylformamide (10 mL) was added sodium azide (539 mg; 8.3 mmol). The

reaction was heated to 100 °C and stirred for 12 hours. The reaction was cooled to room temperature,

diluted with 50 mL of ethyl acetate and washed with agueous 10% sodium carbonate (1 x 50 mL),

brine (50 mL), then dried (MgSQ,), and filtered. The material was purified using a biotage 12L

cartridge eluting with hexanes and ethyl acetate (3:1) to yield an off white solid (42% yield).

Step 2: 2-Amine-3,6-dimethylpyrazine. To a stirred solution of 3-azido-2,5-dimethyl pyrazine (100
mg; 0.66 mmol) in methanol (300 uL) was added 12N HCI (100 uL) and tin chloride dihydrate (149
mg; 0.66 mmol). The reaction was heated to 60 °C and stirred for 12 hours. The reaction was cooled
to room temperature, diluted with 50 ml. of ethyl acetate and washed with aqueous 10% sodium
carbonate (1 x 50 mL), brine (50 mL), then dried (MgSO,) and filtered. The material was purified
using a biotage 12i cartridge eluting with ethyl acetate to yield an off white solid (38% yield).

Step 3: Prepared according to general procedure described for compound 310 using 2-Amino-3,6-

dimethylpyrazine. (15% yield). "H NMR (400 MHz, CDCl;) § 8.22 (br s, 1H), 8.01 (s, 1H), 6.82 (m,
2H), 3.92 (s, 3H), 2.59 (s, 3H), 2.55 (s, 3H), 2.38 (s, 3H). LRMS (ESI, Positive) m/e 287.20 (M+1).

Compound 336:



Step 2: Prepared according to general Zd;r ocedure descri bed ¥ bAlf@ipound

310 usi 6- phenyl pyrazi ne. 3%vyield). "H NWR CDC13
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Compound 337:
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1-(4-Benzyloxymethyl-2-methoxy-phenyl)-3-(5-methyl-pyrazin-2-yl}-urea

Step 1: 4-Benzyloxymethyl-2-methoxy-1-nitro-benzene. To a stirred suspension of finely powdered
cesium carbonate (8.0 g, 24.5 mmol) was added 3-methoxy-4-nitrobenzyl alcohol (1.5 g, 8.18 mmol),
followed by benzyl bromide, (2 mL, 16.4 mmol). After stirring at room temperature for 18 h, the
suspension diluied with 100 mL diethy! ether, and washed with 3 x 50 mL water, then 50 mL brine.
The organic phase was dried over MgSQy, filtered through a plug of silica, and concentrated. The
resulting orange oil was purified by flash chromatography, eluting with 2:1 hexane-EtOAc, to give 1.87
g, (84%) of the benzyl ether. 'H NMR (400 MHz, CDCL,): § 7.85 (d, /= 8.2 Hz, 1H) 7.3-7.4 (m, 5H),
7.26 (s, 1H}, 6.97 (d, /= 8.2 Hz, 1H), 4.61 (5, ZH), 4.59 (s, 2H), 3.96 (s, 3H).

Step 2: 4-Benzyloxymethyl-2-methoxy-phenylamine. A solution of 4-nitro-3-methoxybenzylbenzyl
ether (2.2 g, 8.1 mmeo!l) and ammeonium acetate (2.46 g, 32 mmol, 4 eq.) in 30 mL MeOH was stirred at
0 °C and 1.3 g (20 mmol, 2.5 eq.) of zinc dust was added in several portions. After 1 b, the reaction
mixture was partitioned between 40 mL water and 40 mL ethyl acetate. The organic phase was dried



solution). The reaction was sealed in a vial, heated to @Uua{ﬁ? stirred
for 12 hours., The reaction was coofHd to roomterrperaturﬁC 9 06452
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][Yg}[. ?r)élje\z%: nq o1 n%ate% "}'he es% cwas ;ggﬁiaxgsg? gp %a%gt ate

Compound 510 ¢ ﬁéﬁﬁﬁr‘@%ﬁ? “ﬁ?arn BB -HNrN'Rb?ZOB"RmZ

compoun
D6- DMSO) st 31 - (LBerdzfbxymet ﬂ-i—}nethla n 5$neth¥i|- 32113-232 “"ﬁh Pre 8.15 (s,
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1H), 3. 935s( ‘s NMikR400 MEzZ3DE19: 5.3MBs, (A,Rkﬁiﬁéshn),@emst 1M)E9.32 0 =304 (Mrl) .
Conpoundii3F0skt, tH)NK. 38Ny, OH), DO, (s, B), 4.56 (s, 4H), 3.96 (s, 3H), 2.53 (s, 3H). ). MS APCI-

6- Di met hpok, Mt =829.51- 2- yl ) - 3- ( 2- met hoxy- 5- net hyl - phenyl )-urea Step 1:

2- Azi do- 3, 6-di net hyl pyrazine. To a stirred sol ution of

2-chl or&@lﬂ@iﬂdﬁi&thyl pyrazine (1.0 rnL; 8.3 mml) in di met hyl f or mani de
(10 nm.) was added sodium azide (539 ng; 8.3 mmol). reacti on was
heated to 100 &"&nd stirred for 1@Mehours. The [ eac |on was cool ed to room
t enper at ur " uted W'¥h.500a eth Is*eaéet ét W|th aqueous
10% sodi um car ei(1 x 50 nl) brls,ne (5 \- (MgS™), and
filtered. The material was purifiéd Using a b| otage 12L cartridge
eluting with hexanes and ethyl acetate (3:1) to yield an off white solid
(42% yield). Step 2: 2-Am no-3, 6-di net hyl pyrazine. To a stirred solution
of 3-azido-2,5-dinmethyl pyrazine (100 ng; 0.66 mol) in nethanol (800 L)

was added 12N HC (100’ and tin chloride di hydrat. Me4 9 rrg 0. 66
mol ). The _Plesdct i &’ hem G_ﬂi_a.nd t' 12, The
reaction was:epqool ed er attwbe, Oan et hyl
acetate and washed with aqueous 10% sodi um Ear bonate (1 x 50 m.), brine

50 nL th £ Lmy\@ ified
l(JSI ng 231 bi o?aégéén%?l n(lé}fg@%%i‘g ﬁg&ﬁ’ tzldﬁe% ﬁ%ihnyﬁf '(5 ace’ gt e-t-gl) %Lrel d an off

whi te sddipd: G38Mokh-8lnsho-bedlA mrtﬁmch"ISEQJOQﬁL @ﬁﬁ%@lin&ﬂ kR cORAA gpr OCcedur e
descri be(d4 § Qunoly SMIREHHTI mah ey lcohol B0 BibwasAidEa] 36)el ( POgImiAdl, 12@q.) 4f15%
yi el d). daitoNARbioADNS fdloed KFDECDFN6BmBL,A2 efptripBanyifbiphine@t @°C. (s mitdde, 6. 82
(m  2H)was3ir®@at(0SC fd Blhour? . 0n (egnovaB bf)the s@venb the sesid@Hyas prifR@ by 83sh 3H) . LRVS
(ESI, PodiomatogiphpelntiB7itolD:90 QA c-Hegmaporived 1 3382%)-of (g produciasApdio®005 WO
02/ 070494l NMBI200EHS ZDON & 7.86 (5, 1H), 7.84 (m, 1H), 7.12 (s, 1H), 7.07 (m, lH) 447 (s,

2H), 4.00 (s, 3H).

Step 2: N-Benzyl-N-(3-methoxy-4-nitro-benzyl)-amine. To a 150 mL round bottomed flask
containing 1.97 g (8.0 mmol) of 3-methoxy-4-nitro-benzyl bromide in 20 mL THF was added, 24 g
(24 mmol, 3eq.) of triethylamine followed by 2.5 g (24 mmol, 3 eq.) of benzylamine. The mixture was
stirred at room temperature for 2 h, and was then partitioned between 50 mL ethyl acetate and brine.
The organic phase was dried over MgSO, and concentrated. The residue was purified by flash
chromatography, eluting with 1-4% MeOH in dichloromethane to give 1.6 g (73%) of the benzyl amine
as a yellow oil. 'H NMR (400 MHz, CDCLy): & 7.84 (d, /= 8.61 Hz, 1H), 7.34 (m, 5H), 7.16 (s, 1H),
6.99 (d, J=8.61 Hz, 1H), 3.97 (s, 3H), 3.86 {5, 2H}, 3.81 (s, 2H).

Step 3: Benzyl-(3-methoxy-4-nitro-benzyl)-carbamic acid tert-butyl ester. To a 150 mL round
bottomed flask containing 0.92 g (3.4 mmol, 1 eq.) of N-benzyl-N-(3-methoxy-4-nitro-benzyl)-amine
in 2 mL dichloromethane was added Boc anhydride (0.74 g, 3.4 mmol, 1 eq.) then stirred at room
temperature for 18 b. The reaction mixture was then partitioned between 40 mL water and 40 mL ethyl
acetate. The organic phase was dried over MgSO;, and concentrated. No further purification was
necessary. 'H NMR (400 MHz, CDCl;): § 'H NMR (400 MHz, CDCls): & 7.81 (d, J=8.61 Hz, 1H),
7.2-7.3 (m, 6H), 6.93 (m, 1H), 6.82 (s, 1H), 4.39 (m, 4H), 3.88 (s, 3H), 1.53 (s, 9H).

Steps 4-6: 1-{4-[(Benzyl-methyl-amino)-methyl]-2-methoxy-phenyl}-3-(5-methyl-pyrazin-2-yl}-
urea. Benzyl-(3-methoxy-4-nitro-benzyl)-carbamic acid tert-butyl ester was reduced to the
corresponding aniline according to the general hydrogenation procedure detailed above for compound
336. The crude aniline was used in the coupling step as follows: A solution of S-methylpyrazine-2-
carboxylic acid (34.5 mg, 0.25 mmol) and added triethylamine (28 mg, 0.275 mmol} in 5 mL of
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6. 95 solution of (4-amino-3-methoxy-benzyl)-methyl-carbamic acid tert-butyl ester was converted to the

urea according to the general diphenylphosphoryl azide coupling method detailed for compound 336.

The Boc group was removed as described for above for compound 338 . 'H NMR (400 MHz, d6-

DMSO0): §9.91 (s, 2H), 8.78 (s, 1H), 8.21 (s, 1H), 8.07 (d, /= 8.61 Hz, 1H), 7.01 (s, 1H),6.85(d, /=

8.61 Hz, 1H), 3.89 (s, 3H), 3.59 (5, 1H), 2.42 (s, 3H), 2.26 (s, 3H). MS APCI-Pos, M+1 =301.8.

Compound 340:
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1-{4-[(Benzyl-methyl-amino)-methyl]-2-methoxy-phenyl} -3-(5-methyl-pyrazin-2-yl)-urea

Step 1: N-Benzyl-N-(3-methoxy-4-nitro-benzyl)-methyl-amine. A solution of N-methyl-benzyl
amine was alkylated with 3-methoxy-4-nitro-benzyl bromide as described above for compound 338.
'H NMR (400 MHz, CDCLy): &7.83 (d,/=28.6 Hz, 1H), 7.35 (s, 4H), 7.26 (s, 1H), 7.17 (5, 1H), 7.01
(d, J=7.04 Hz, 1H), 3.97 (s, 3H), 3.55 (s, 4H), 2.22 (s, 3H).

Step 2: 4-{(Benzyl-methyl-amino)-methyl}-2-methoxy-phenylamine.
Nickel boride Reduction General Method: To a stirred solution of nickel chloride hexahydrate (820
mg, 3.45 mmol) in 12 mL EtOH and 3 mL THF, at 0 °C, NaBH, (130 mg, 3.45 mmol) was added, The
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Compound 341:
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1-(4-Dimethylaminomethyl-2-methoxy-phenyl}-3-(5-methyl-pyrazin-2-yl)-urea

Step 1:  (3-Methoxy-4-nitro-benzyl)-dimethyl-amine According to the method described above for
compound 338, 3-methoxy-4-nitro-benzyl bromide was treated with dimethy! amine to give the desired
product.. "H NMR (400 MHz, CDCly): & 7.86 (d, J="7.8 Hz, 1H), 7.3 (s, 1H), 6.98 (d, /= 8.6 Hz, 1H),
4.01 (s, 3H), 3.5 (s, 2H), 2.3 (s, 6H).

Step 2: 4-Dimethylaminomethyl-2-methoxy-phenylamine According to the nickel-boride method
described for compound 340 above,(3-methoxy-4-nitro-benzyl)-dimethyl-amine, was reduced to the
corresponding aniline and was used in the next step without characterization.

Step 3; 1-(4-Dimethylaminomethyl-2-methoxy-phenyl)-3-(5-methyl-pyrazin-2-yl)-urea.
According to the diphenylphosphoryl azide method described above for compound 336, 4-
dimethylaminomethyl-2-methoxy-phenylamine was converted to the (5-methyl-pyrazin-2-yi)-urea, The
crude product was purified by preparative TLC, eluting with 5% MeOH in CH,Cl.. 'H NMR (400
MHz, d6-DMSOQ): 6 11.21 (s, 1H), 8.95 (s, 1H), 8.39 (s, 1H), 8.21 (d, J=7.83 Hz, 1H), 8.04 (s, 1H),
7.01 (s, 1H), 6.89 (d, /= 7.83 Hz, 1H), 3.98 (s, 3H), 3.92 (s, 2H), 2.26 (s, 3H), 2.24 (s, 6H). MS APCI-
Pos, M+1 =316.0.

Compound 342:
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1- {4-[ (Benzyi - net hyl - ami no) - net hyl ] -2%4ret hoxy- phenyl } 0 ZiL
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cont ai
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stirred at roomtenperature for 2 h, and was then partltloned between 50
nmL et hyl acet at e agdAbiromethyl-ZTihghoay-gianic3-Fhatel-pyeaind-yipgteover MgSO4 and
concentrated. The residue was purified by flash chromatography, eluting
wi th 1- 4%eVsCAGHYietiixyHniroheziipisendoie-Igi-diene] Téa 20 3%nddbtterind fllsinzy| ami ne
as a yel F@Wﬂ@}gllog(ﬂﬂmm 4oiroNtpethogbezglcolgl ip 18mL AHF yas gldgh Hz, | H),
7.34 (m distlhylazo a xyipte (8. 5,546119131 aq)a& msheeﬂphnﬁphmm)ﬁossS@rmv@) 3H), 3.86

(s, 2H), fodowed phth?%g;?f)e 37-3 may SR?E"P DL (5° Fa Wtk ar bani ¢

acid ter MBCHL S omver :-1 s EL OE;E ?‘Blt“ff) 1“7 ) Zy?"l& ng 0.92
0 a csu% ’?{' MI

m_d chloro thane Boc anhy'r' Eg,)§4shmg1, 1 eq.) then

g (3.4 mhe in 2
stirred gf;5.08 -A;LﬁEEB%{eﬂIok'f Benzlf-ischiofk1,3]d16ne! ﬁ;%%bﬂ:ﬂ?%%és Wasiyt hen
partiti oggdv WRRn 402 -Blmotek 5 -n@B et {)-Sdiddtd ¥ kioneA .86 2140 mﬂ;ﬁ iPfogani ¢
phase Wagr dk0®ehda fil THFSS hidera @ 6@nish algd v% M 4t4r5tabefor PHI THelcdjst ON Was
necessar yas resbviiMby f{1{0ion dddrgh IRGH e filkr, aded \Rar 100/ e filefitD@ds3) © 6 7. 81 (d,
J= 8. 61 Hmpebhbted in Vace. Thprodnct Wdswashed 9 30infd, of Hiethyl efheB@d ¢dllectddHly sucdo39 (rn,
4H), 3. 88lugtipn t@dilfe, 1.28 gFB %) of thO#d)line St fappJight-ghen needles. 'H NMR (400 MHz, CDCL):
1- { 4- [ ( BeA3%(m, 2BL AY] e Riln6y3 tvetihyA 9 (d.2=7d Hroki); povddyd 3 7.8HE, 3Hhah(] - pyrazin
-2-yl) - EHead4 ®Shryl - (3- met hoxy-4-nitro-benzyl)-carbamic acid tert-butyl
ester mas reduced to t he correspondlng ani line according to the general

hydrogen ‘lﬁ) érg\ 10x0-1 ydro-xsomdolg-&);lmetth)?z-rLg xy-pgg‘lyll]l-gQs-methyl-pyrazin-z-yl)-

urea. Ina 50 mL round bottom flask, a solution of 5-methyl-pyrazine-2-carbonyl azide (510 mg, 3.15
mmol) in 15 1l of anhydrous toluene was stirred under a nitrogen atmosphere. The reaction flask was
immersed in a 90 °C oil bath, and as the internal temperature approached 90 °C, N, release was evident
and the solution started to darken. After 20 min, effervescence had subsided, and the solution had
darkened to a caramel color. The reaction flask was moved to a 65 °C bath, and 2-(4-amino-3-
methoxy-benzyl)-isoindole-1,3-dione (884 mg, 3.15 mmol) suspended in toluene (5 ml) was added.
The reaction was stirred at 65 °C for 6 h, then cooled to room temperature. The product precipitated
from solution after cooling to room temperature, and was collected by suction filtration.

In cases where the product does not precipitate from the reaction mixture, the following work-up is
applied: After cooling to room temperature, the brown solution is diluted with 5% aq. NH,OH and the
extracted with EtOAc (3x). The combined extracts are washed with brine, dried over MgSQ,, filtered
and concentrated. The residue is then purified by flash chromatography in an appropriate selvent
systern,

Step 4: 1-(4-Aminomethyl-2-methoxy-pheny!)-3-(3-methyl-pyrazin-2-yl)-urea Ina 100 mL round
bottom flask, a suspension of 1-{4-(1,3-dioxo-1,3-dihydro-isoindol-2-ylmethyl)-2-methoxy-phenyl]-3-
(5-methyl-pyrazin-2-yl)-urea {620 mg, 1.48 mmel) in 22 mL of EtOH, under a nitrogen atmosphere,
was warmed, with stirring, to 70 °C. Hydrazine monchydrate (1.4 mL) was added, and the reaction
was stirred at 70 °C . Afier 10 minutes, the reaction had become a completely homogenous caramel
colored solution. After several minutes more, product started to precipitate from the solution. After 20
min, the reaction was cooled to room temperature, and the white solid product was collected by suction
filiration. The crude product, which contained some phthalhydrazide by-product, was taken up in 80
mL of EtOAc, and washed with water (3 x 20 mL). The washings were back extracted with 30 mL
EtOAc, and the combined organics were washed with brine, then dried over MgSO,, filtered, and
concentrated in vacuo to afford 400 mg, (94%) of the desired amine. Mp=168-169 °C. *H NMR (400
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Prepared according to the general procedure described for compound 343 using furfural.
1-(4-{[(Furan~2-ylmethyl)-amino]-methyl}-2-methoxy-phenyl)-3-(5-methyl-pyrazin-2-yl)-urea 'H
NMR (400 MHz, MeOD): & 8.57 (s, 1H), 8.2 (s, 1H), 8.1 (d, /= 8.61 Hz, 1H), 7.46 (5, 1H), 7.03 (s,
1H), 6.88 (d, /= 8.61 Hz, 1H), 6.36 (s, 1H), 6.27 (s, 1H), 3.96 (s, 3H), 3.74 (s, 2H), 3.71 (s, 2H), 2.48
(s, 3H). MS APCI-Neg, M-1 =366.0,

Compound 346:



The Boc group was renoved as descri be,% for above for conmpoliidUB38LF ' H NMR

400 0: 6 9.91 2 78 (s, 1H), 8.21 07 (d,
S: 8. W%ﬂ I29457)01 (s, I-H§S 6 2)5 (d, J (s 8. 2)1 Hz, (E"Té‘]}%"’fgﬂ (
3.59 (s, IH), 242 (s, 3H), 2.26 (s, I I\/SAPCI-Pos I\/Hrl =301. 8.
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tep 2:
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NaBH4 (1 mml) was added The -173- 3 1 AUG 2005 WO 02/ 070494
PCT/ US02¢ 3masul ting black suspension was stirred at 0 C while
N-benzyl - (3- met oxy 4-nitro-benzyl)-nmethyl - amne was added as a sol ution

allowed to warmto room ey at TLC i ndi cated conpl ete
conversion to a new, nore produ t. At this point, 1.5 mL of 5%
NHAOH was added and the reaction was stirred fcd’i"’ about 10 mn, until the
bl ack s i ey c ction was filtered
t hrough g‘i’; gé%idk O%fgglf ?Aﬁgﬂyrd%g%nn%%émtoﬁp%ﬂ:}n% %I ear colorless
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(s, 1H), 6.85 (s, IH, 6.74 (d, J=8.2 Hz, IH), 6.66 (d J=8.2 Hz, IH,
3.87 (s, Camound34&3 (pr. s, 2H) 3.49 (s, 2H), 3.45 (s, 2H), 2.18 (s, 3H).
M5 (APCI - pos) Mt1l= 256.9 Step 3:
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under a nieltafeeg@&dagm&@hﬁmpmwamiehestdbedm:&od:pdhsmlumgls- Di phenyl phosphoryl
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Compound 349;

in 5 nm THF. After several m nut,es . 280 ng of NaBH4 was added in several
portions over 10 m nutes, ﬁ |on m re was subsequently
te
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Prepared according to the general procedure described for compound 343 using 4-
methoxybenzaldehyde.

1-{2-Methoxy-4-}(4-methoxy-benzylamino)-methyl]-phenyl}-3-(5-methyl-pyrazin-2-yi)-urea 'H
NMR (400 MHz, d6-DMSQ): & 9.91 (s, 2H), 8.78 (s, 1H), 8.21 (s, 1H), 8.07 (4, /= 7.81 Hz, 1H), 7.25
(d,J=18.78 Hz, 2H), 7.03 (s, 1H), 6.88 (m, 2H), 3.89 (s, 3H), 3.73 (s, 3H), 3.62 (s, 2H), 3.6 (5, 2H),
2.42 (s, 3H). MS APCI-Pos, M+1 =407.9,



allowed to stir at 65 C for 6 h, andeas t hen cool ed to rodmgEnEr at ur e,
diluted Et CAc, and vvashe ™With 15 m . . 5%N ueous
phase wa %\6829%5%{td with EtQAc (2 x 20 nl) and t he conbi gg{ﬁ”%?@g%?

were washed with 30 niL brine, drleﬂ over filtered, and

concentr at ed he resul ting redicotBSTRRLVS r| f| ed by flash chromatography
to give %@%&1&0% of the desired product, which was further purified
by trituration with diethyl ether. M=142-143 T. 'H NMR (400 MHz,

CDC13): 8 11.33 (s, 1H), 9.51 (s,81H], B.41 (s, 1H), 8.27 (d, J= 8.61 Hz,
1H), 8.08 (s, 1H), 7.2- 74/(3@]@@( (d J =7.83 H, 1H) 3.97 (s,
3H), 3.53 (s, 4H), 2.53 (s Z 2022 "C NVMR (400 MHz, CDC13):

8 153.70, 149.03, 147.48, 147.4, 145.99, '138. 3, 137.38, 134.81, 129.19,
128.42, 127.16, 121.89, 119.81, 111.05, 104.49, 94.98, 87.22, 61.81,
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characterization. Step 3:

1- (4- D netipydrd3fnonet hyl - 2- net hoxy- phenyl ) - 3- (5- met hyl - pyrazi n-2-yl)-urea
. According to the diphenyl phosphoryl azide nmethod described above for
conmpound 336, 4- dinethylam nomat hyl - et hoxy- phenyl ani ne was converted
to the (5-nethyl-pyrazin-2- e crude product was purified by
preparative TLC, eluting w h/ %BJ[%/E 339\2 "H NWMR (400 MHz,
d6D|VISO) 6 11.21 (s, 1H),”8M5 (s, 1H), 8. ¥ |1H), 821 (d, J=7.83
Hz, 8.04 (s, IH, 7.01 (s, IH, 6.89 fd, J=7.83 Hz, 1H), 3.98 (s,
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2-Methoxy-N-{3-methoxy-4-[3-(5-methyl-pyrazin-2-yl}-ureido]-benzyl}-acetamide "H NMR (400
MHez, d6-DMSO0): 6§ 9.51 (s, 2H), 8.34 (s, 1H), 7.89 (t, /= 6.26 Hz, 1H), 7.78 (5, 1H), 7.65 {d, J="7.83
Hz, 1H)}, 6.54 (s, 1H), 6.38 (d, J=7.83 Hz, 1H), 4.2 (5, 1H), 4.19 (s, 1H), 3.82 (s, 3H), 3.79 (s, 2ZH),
3.29 (s, 3H), 2.35 (s, 3H). MS APCI-Pos, M+1 =359.9,

H H OMe
N N N
/[N/j/ 7.!/ \@/n\n/\rq/
i ) I

Prepared according to the general procedure described for compeound 350 using dimethylamino-acetyl
chloride.

Compound 352;

2-Dimethylamino-N-{3-methoxy-4-{3-(5-methyl-pyrazin-2-yl)-ureido}-benzyl}-acetamide 'H NMR
(400 MHz, MeOD): § 8.56 (s, 1H), 8.18 (s, 1H}, 8.09 (d, J=7.83 Hz, 1H), 6.97 (3, 1H), 6.86 (d, /=
7.83 Hz, 1H), 4.37 (s, 2H), 3.94 (s, 3H), 3.03 (s, 2H), 2.47 (5, 3H), 2.3 (5, 6H). MS APCI-Neg, M-1 =
370.9.

Compound 353,



,--- NI~ 02N Step 2

1 (4- Ami C{ﬁ)[%z@yl - 2- met hoxy- phenyl ) - 3-1{&= net hyl - pyr azi n- 2- g&,}_ %%2 1 AUG

2005 P V452 H2N Step 1:

2- (3- Met hoxy-4-ni tro-benzyl)-isoi ndol e-1, 3-dione. To a 250 nL round
bottomed flask containing 10 g 45 ) of 4-nitro-3-nethoxybenzyl

al cohol in 150 nL TIfF was a hyhazodlacarboxylate (8.03 g, 54.6
mmol, 1 eq.) and triphenyl phbs h| mmol) followed by 11.6
g of phthalimde (57.3 nmmot) &t 0 T eactl 15} then allowed to

gradually warm to roomtenperature over ni ght A white precipitate
formed and was collected by suction filtration. Recrystal lization from
acet oni t Pﬁlqpérefbaa%du@éo e generghppncedyye degebed & congpquidy 350 uéne 2-CmyrgviRarebo Mz,
d6- DIVSO)° %d"779(m 5H) 719(s IH, 7.08 (d, J= 8.80 Hz, IH, 4.91
(s, 2H), aBq6 N. g 2y 2.
5-(4- Ami {%1{3 _et£ xy-4 Q/%)%glj rulgsq27r(1)du?‘§;d(8)]£( Jlél-z ndmfﬂy 45‘(? I’ _vessel ,
a part'a| ¥ iz, h % g{ (%1}{),773(&44017& 735 ( é'MHz

2- (3- et Hﬁ ¥ @043/:')' 'stl@i) 5%, 11 | (©NH), 2%58 g‘s

100 nL K ,ﬁg ahiiEEowas hydr ogenaf ed over 10 A)Pd C at 2 5
atmfor | h. The catal yst was renoved by filtration through a gl ass

fiber filCo@pound3sd: t he clear light yellow filtrate was concentrated in
vacua. The product was washed with 30 nL of diethyl ether and collected

by suction f||trat|on to glvailt-28qg‘e(95% of the aniline as fine, |ight
green needl es. HNI\/R(40 Wda@v S7.82 (m 2H), 7.81 (m 2H),

6.93 (s, 1H, 6.9 (d, J— .8l Hzg | 63dJ-78Hz 1H), 4.74 (s,
2H), 3.84 (s, 3H). Step 3: NAcyl Azi de Coupl i General  Met hod

1-(4-(1, 3-D oxo-1, 3-di hydr o-i soi ndol - 2-yl r?eth amgrethoxy phenyl | -3-(5-m
et hyl - pyrazi n- 2- yI) urea. In a 50 nL round bottom fl ask, a solution of

5- met hy| Ppypaaizcwealingtche poayl pragdugalesc it fargempurti3 50 miImIZ)(‘i-inwthmB'phmlbf

anhydr ouscetbthinede was stirred under a nitrogen atnosphere. The reaction
flask was imrersed in a 90 C oil bath, and as the internal terrparature

appr oachégt @6“’@"3’1‘\113 fse'Pg% @Y'\'Eé@‘zé\‘/)r“d Fﬂ]‘be‘&ﬁ'd‘zt(ﬁé‘e F’[]?'le BY-2ce

dar ken. ,7 F?\P§$ $ g‘g ﬁ_ﬁf@#ﬂﬁ%ﬁn had
dar kened( g'sné%) k{ 5 ’(E 8 é §q§é (3 C bat h,
and 2- (4 ant hox sb r?Zy 6 oF & one (884 ngy, 3.15 rrrml)
suspended;c,%& sgene (5 rrL) was added The reactl on was stirred at 65 C
for 6 h, Then cooled to roomtenperature The product precipitat ed

feaae¥¥e

Prepared according to the general procedure described for compound 350 using benzoyl chloride.

N-{3-Methoxy-4-[3-(5-methyl-pyrazin-2-yl)-ureido}-benzyl}-benzamide 'H NMR (400 MHz, d6-
DMSO): § 9.95 (s, 2H), 9.02 (t, J = 5.48 Hz, 1H), 8.77 (s, 1H), 8.22 (s, 1H), 8.1 (d, J=8.61 Hz, 1H),
7.9 (d, J = 7.83 Hz, 2H), 7.48 (my, 3H), 7.04 (s, 1H), 6.88 (d, /= 10.17 Hz, 1H), 4.46 (s, 1H), 4.44 (s,
1H), 3.89 (s, 3H), 2.42 (s, 3H). MS APCI-Pos, M+1 =391.9.

Compound 356:

. : ﬁ OMe
AT \(i g
N S
Q
Prepared according to the general procedure described for compound 350 using pyridine-2-carbony!

chloride,

Pyridine-2-carboxylic acid 3-methoxy-4-[3-(5-methyl-pyrazin-2-yl)-ureido]-benzylamide 'H NMR
(400 MHz, d6-DMSO): & 9.94 (s, 2H), 9.29 (t, J = 6.26 Hz, 1H), 8.77 (m, 1H), 8.65 (m, 1H), 8.21 (s,



fromsolution after cooling to roomtenperature, and was c ﬁ
suction filtration. In cases where t“n?-?‘product does not pr T{'éé’ g from
the read¥P8HW %% ure, the foll owi ng work-up is applied: E& 89t ing to

dried ovér °S§ﬂ88t%° c?érﬁ’ F '&&: The residue is then

purifi ed%%{ﬁ 2 chromat ography in an appropriate solvent system Step
4: 1-(4- nonmet nyl - 2- met hoxy- phenyl ) - 3- (5- net hyl - pyrazin-2-yl)-urea In a
100 nL round bottom flask, a sys brlTrLe}jwsmﬁrra of

1-[4-(1, 3-di oxo-1, 3-di hydro- | met hy N_- 2- net hoxy- phenyl ] - 3-
(5-net hyl - pyrazi n-2-yl) - ure 48H )| in 22 nL of EtOH, under
, to 70 C. Hydrazine

a nitrogen atnosphere,
nonohydrate (1.4 nL) was added, and t he reaoctl on was stirred at 70 C .
After 10 mnutes, the reaction had becone a conpl etely honbgenous caranel
col ored Bepagrdiaerardinate thy gengea) evopddunideserited fonepmpound B e nisetmex] eldorids.

pr eci pltate fromthe soI ution. After 20 mn the reactlon was cool ed to

extract 2@3{%%%” R bl el dérf%%?%%ﬂ(sm@h%ﬁ itk B e,

room I'WH t“ez'g ur

filt rat Hbﬁ 13: ra%% ds é%)r’r%ﬂﬁ %%ﬁﬂ@%l de

by- produ Rhﬁ t (29%% &4 Br (3 x
20 ). H tr Et OAc, and the
conbi ned wer e vvashed W th br| ne then dried over MgSO4,
filtere concentrated in vacuo to afford 400 ng, (94% of the

desired ani ne Mp=168-169 C. 1H NWR ( 4'.@9 NH2 -175 3 1 AUG 2005 WO

02/ 070494 PCT/ US02/ 06452 Nd 5 9.83(br.s, 2H, 8.78 (s, IH),
T .06 (£ HH), 6.85 (d, J= 8.1 H,
. 9. 4N %50 (br.s, 2H NH). M

8.21 (s, 111), 8.05 (d,J= 8]2"
1H), 3.89 (s, 3H), 3.68 (s7

(APCl - pos)M 17 (-NH3) = 270.1 apci-neg M 1£285.8. Al kyl Derivatives of
Conmpound 342. Conpound 343: A sol ution of

1- (4- am Prerrraqdngppndzlgrrétwrﬁﬁwal pnenw)ie@beefowwmaiﬂrws norzcoywltttoeae (0. 25
mol, 1.0 . rrLtrlmeth or tel t|rred

at room "i’@ (st"l’Fng'{’W‘ﬂﬁ ! é“'e‘ 8@ 1%2

10 eq.)
was addefl”;

i S %gs%%ﬁt‘tém@a i Wi i =

resulting and stlrred at 0

C. Sodi umﬁ%mdrl de (0.75 nm)l 3 eq.) vvas added, and the reaction was

stirred at 6r 30 mnutes and was then diluted with 2 nL of water and
partitioned between 50 nL Et CAc ,and, 30mel sat. NaHCC3. The organi c phase

was washed wth Ny N~ N
_ Nig =

o

Prepared according to the general procedure described for compound 350 using thiophene-2-carbonyl
chloride.

Thiophene-2-carboxylic acid 3-methoxy-4-[3-(5-methyl-pyrazin-2-yl)-ureido]-benzylamide 'H
NMR (400 MHz, 46-DMSO): 5 9.96 (s, 2H), 9.03 (t, J= 6.26 Hz, 1H), 8.78 (5, 1H), 8.22 (5, 1H), 8.11
(d,/=17.83 Hz, 1H), 7.82 (4, /= 4.7 Hz, 1H), 7.77 (d, /= 3.91 Hz, 1H), 7.16 (d, /= 3.91 Hz, 1H), 7.03
(s, 1H), 6.88 (d, /= 10,17 Hz, 1H), 4.43 (s, 1H), 4.42 (s, 1H}, 3.89 (s, 3H), 2.42 (5, 3H). MS APCI-
pos, M-1=397.9,

Compound 360:;



brine, dried over MgSO4, filtered and concentrated. |f needed Al}Ghﬁ[jﬁ

product vgg, t gc% flatsh chrloEnZa'tl ?;'r aphy, eluting w tpC%SOZ/OMaZ
appropriate m x ure - (:

ZNF%“SX% ?P’* &t?ﬁf G celué%‘@tsﬁ%é}o%iﬂ%d&%'%2%'9ﬁ§64y§%32?§' hedhi
111), 8.17 (d, J= 8.61 Hz, 7.59 (d, J= 6.26 Hz, 1H),

7.33 (57 |3'le:metKyl§-r§in6JﬂlL{a3-rnghoxy1 {ﬂg lﬁﬁhyl- j’i?azm @-yglr&@o]m\; @}&e&hﬁé g 1H),

4.02 (s, 3 weoMBE 46 DMSUPs 9.5 83HS, 8.5 (tLH) 5.87332/ 89y 877 &, %1@1}3{5809%) WS
APCI - Pos q@JéemegﬁaHb62€QiﬁemhaHz nnmz@ozmom s, ﬁﬂssﬂ& eppiLeHRL40r di ng
to the genetdl 4.4 (©OQElGEe (88K 2.0DEGH), QK2 cOHMHAPCkads, 0s+1rgi38hi ophene- 3-

car boxal dehyde. 1-(2-Methoxy-4- {

[ (t hi opheroRpophddfithyl ) - ami no] - net hyl } - phenyl) 3-(5-net hyl -pyrazin-2-yl)-u

rea 'H NWR (400 MHz, d6-DVMSO): 5 9.92 8.78 (s, 114), 8.21 (s,
IH), 8.07 (d, J—781Hz 1|—|) Z-|4?i ,73(s IH) 7.11 (d, J =
4.88 Hz, IH), 7.04 (s, 1H), 3.9 (s, 311),
3.67 (s, 2H), 3.65 (s, 2H), M1 =382.0.
Compound 345: H H NYNYN /~NJ 'b Prepar ed g to the general

procedure described for corrpound 343 using fi u u"ral 1 (4-

F 2yl et h Lh 5- et -
[2<yr;a3re§/ﬂu ﬁg&é aggnﬁfn i ced’- Y B Sl T R el

J=8.61 Hz, s, 111)688(dJ 8.61 Hz, 1H),

6. 36 (S :Ul%enyﬁ:t ?r?ﬂu@ﬁxmem—lﬂ% %@ol@@carﬁdﬁ'}he asid B4mdiRoxy4IB-(5-Retht-p ﬁzm-aH)
2. 48 el NBONMIE Jor 865 A DoMGOTDO YR, ZH)3.09(t, 12626 t, IHAUG 2005
WO 02/ 070% H@if/sLﬁQQhﬁﬁéEQ(sH}bL 8.79 (d XA 7.8INHz, 161), DB (m, 6H), 7.02 (s, 1H), 6.89 (d, J

= 8.6] Hz, 1H), 4.43 (s, 1H), 4.42 (s, 1H), 3.9 (s, 3H), 2.42 {s, 3H). MS TIC-pos M+1 = 526.2.

Sulfonylated Derivatives
Compound 362:
. n : OMa
/[ :j/ \[r @\JH L >
N ° Nug
[/
00

A solution of 1-{(4-aminomethyl-2-methoxy-phenyl)-3-(5-methyl-pyrazin-2-yl)-urea (0.25 mmol, 1.0
q.), 4-dimethylaminopyridine (5 mg), diisopropylethylamine (36 mg, 0.275 mmol, 1.leq.) in THF (5
mL} was prepared and thiophene-2-sulfonyl chloride (0.275 mmol, 1.1 eq.) was added. The mixture
was stirred at room temperature for 24 h. The reaction mixture was partitioned between EtOAc (75
mL) and sat. NaHCO;. After separation of the layers, the organic layer was washed with water,
saturated brine, dried over MgS80Q,, filtered and concentrated. The residue was purified by flash
chromatography eluting with 5 % MeOH in dichloromethane and trituration with ether to give pure
products.

Thiophene-2-sulfonic acid 3-methoxy-4-{3-(S-methyl-pyrazin-2-yl)-ureido]-benzylamide ‘HNMR
(400 MHez, d6-DMSO): & 9.96 (s, 2H), 8.77 (s, 1H), 8.33 (t,/=7.04 Hz, 1H), 8.31 (s, 1H), 8.07{d, /=
7.83 He, 1H), 7.93 (d, J = 4.7 Hz, 1H), 7.59 (s, 1H), 7.18 (t, /=391 Hg, 1H), 6.9 (s, 1H), 6.8 (i, /=
7.04 Hz, 1H), 4.05 (s, 1H), 4.03 (s, 1H), 3.85 (s, 3H), 2.51 (s, 3H). MS APCI-Pos, M+1 =433.9,

LD

// \\

Compound 363:

Prepared according to the general procedure described for compound 362 using benzenesulfonyl
chioride.

N-{3-Methoxy-4-[3-(5-methyl-pyrazin-2-yl)-ureido]-benzyl}-benzenesulfonamide 'H NMR (400
MHz, d6-DMSQ): 8 9.95 (s, 2H), 8.77 (s, 1H), 8.21 (s, 1H), 8.13 (t, /= 6.26 Hz, 1H), 8.05(d, /= 8.61



Prepared according to the general pr oclesqlure described for cofpoysd 843

using fur boxal dehyde. 1-(4-{
(( Furan- 3- '%ém?c@ ) am no] met hyI) 2- met hoxy- phenyl ) - 3- (5-PCFHS?Z/06§/§2aZ| n-

(2<:|yI 5_ur7 e%g Fi?m 5%? 31&)HMs f&% j@ )sz@('a')j 33512% ) 354;) dggs 13

6.5 , 3.69 (s, 2H), 2.49 (s 3H).
I\/B " APCI -I\@mgodMMM:SGG 0 Corrpound 347 C]VE Prepar ed accor di ng to t he
general procedure described for conpound 343 using 2-

met hoxybenzal dehyde. o OMe

1-{2- Met hoxy-4- 1( 2- met hoxy- be ﬁkﬁwf tny henyl }

3- (5- net hyl - pyrazi n- 2-yl )-ur H Q0N CDClS): 6 11.3 (s, 1H),
9.97 (s, 1H), 8.44 (s, 1H), 2 (d, J= 7.83/%k 7.98 (s, 1H), 7.28

(m 2H), 7.06 (s, 1H), 688(m3H) 408(5 Plf393(s 5H), 3.81 (s,
5H), 2.5 ( Cl.- P n ed
RS TIOOR WAn JA C Cl CGLE
nethoxybenzaldehyde

1- { 2- Met howxy-Meth:3=~BID Ay Re Rzl 2 Hneo R LI ripB@xbthogd= ( 5- net hyl - pyr az
i N-2-yl) - WeRRnestifonMvide (HIOAR 460 MIOIDIBED): 5894 B/ 2K0)58.77 (K))1H),8.38 @, (19, s.44H) |,
8.11 (d, Js1B), 642 {dz=28.6)Hz, TH)2289 (m, 1H)77.72 @3 = 7183 Hz,11H),,7.5T7 (04 =083 HE,IHH), 6. 91
(m 3H), 6.883s, (4, 6.3Hd8/ 8011z 1HE}.11 @, BB, X8 (s, ) 24235, BY). (M3 ABH)Pos, 31+T5 (s,
4H), 2.4851%0. 3H).. MS APCl - Neg, M 1=406.0 Conpound 349: Prepared
according to the general procedure described for conpound 343 using 4-
net hoxyber@ﬁ%%—%e

1-{2- Met hoxy--1(4 net hoxy- benzyl ani no) - ggt hyl ] -phenyl } - 3- (5- net hyl - pyr azi

n-2-yl)-urea 'H NWVR (400 MHz, ¢6-DVBO) (s, 2H), 8.78 (s, IH),
8.21 (s, 1H), 8.07 (d, J = i Wﬂmgg@ J = 8.78 Hz, 2H), 7.03
(s, IH, 6.88 (m 2H), 3.89 (§ v3H) S , 3.62 (s, 2H), 3.6 (s,

F K\

2H), 2.42 (s, 3H). MBS APCl-Pos, .M+l =407.9° 9177 3 1 AUG 2005 WO

02/ 0.70494 IJl?egyecP SQC%AIQ:Q{? 5% g%npggyegaq %gQEdure described for compound 362 using 3-

methoxybenzenesulfony! chloride.

3-Methoxy-N-{3-methoxy-4-]3-(5-methyl-pyrazin-2-yl)-nreido]-benzyl}-benzenesulfonamide 'H
NMR (400 MHz, 46-DMSO): & 9.92 (s, 2H), 8.73 (s, 1H), 8.17 (s, 1H), 8.08 (s, 1H), 8.01 (d, /=7.83
Hz, 1H), 7.45 (t,J=7.83 Hz, 1H), 7.34 (d, J=7.83 Hz, 1H), 7.24 (s, 1H}, 7.14 (m, 1H), 6.81 (s, 1H),
6.74 (d, J=7.83 Hz, 1H), 3.93 (s, 2H), 3.77 (s, 3H), 3.76 (s, 3H), 2.38 (5, 3H). MS APCI-Pos, M+1
=458.0.

Compound 366:

OMe

/( ], @\/ /@,om

S
Prepared according to the general procedure described for compound 362 using 4-

methoxybenzenesulfonyl chionide.

4-Methoxy-N-{3-methoxy-4-[3-(5-methyl-pyrazin-2-yl)-ureido]-benzyl}-benzenesulfonamide 'H
NMR (400 MHz, d6-DMSO): 5 9.93 (s, 2H), 8.74 (s, 1H), 8.18 (s, 1H), 8.02 (d, /=8.61 Hz, 1H), 7.92
(s, 1H), 7.69 (d, /= 8.61 Hz, 2H), 7.05 (d, J=9.39 Hz, 2H), 6.81 (s, L H), 6.74 (d, /= 7.83 Hz, 1H),
3.88 (s, 2H), 3.79 (s, 6H), 2.39 (s, 3H). MS APCI-Pos, M+1 =458.2.

Compoungd 367:



Acyl Derivatives H N ,N NJ A solutio 71 AUG 2005

1p2!
1- (4-arni nonet hyl - 2- rret hoxy- phenyl ) - 3- @ nmet hyl - pyr azi n- 2- 100
ng, O.35 %4"7 ¥h 30 nL THF-and 15 nL aqueous NaHCCB| was‘y‘ﬁﬂég"?@g"

3.7 mmol , e of | or i he b| ure
was vi gor QH stac%?clﬂcri rgeg’ thgg%%% nqr?cg%]ruﬁee‘?eé ﬁ?de %ana %ﬁn%@%m lmmé'd Wi th
10 nL wat er and extracted with EtOAc (3 x 20 rrL) The conbi ned extracts

ver e washegridiné-3-buifohic NRid GlinieBidxyor BL(5-MIRG pyraitc2-bi)-ut R0 Bentilimiug e angihor t
plug of sidooosiz, FBMED)t § ade(sVEy, ARG eAS, 83k afls =andyi h\), 8as W, iHngeg @si due
was triturdy,edsw, ra7db 8khy), 7ei(han), 6.8¢ (sy @6 . 74e6 / f LSIHRL TP (sf2Hg,3t0 N wWas
acconpl i si3&EY 3By (sf 1B sIB38dh BEMSOPCRPésyM+E+428PNng Wi th an appropri ate

nmet hanol - CHZCl Z sol vent system

N { 3- Met hoxy- 4-[ 3- (5- et hyl - pyrazl n-2-yl)-urei do}-benzyl }-acetam de "H
NVR (400 MHz, d6- DMSO: 8 9.92 (s, 2H), 8.75 (s, 1H), 8.28 (t, J= 5.87
Hz, 1H), 8.19 (s, 1H), 8.07 (d, J = 8.61 Hz, 1H), 6.92 (s, 1H), 6.78 (d,
J =8.61 Hz, 1H), 4.19 (s, 1H), 4.18 (s, 1H), 3.87 (s, 3H, 2.4 (s, 3H),
1.85 (s, 3H. M ESI-pos, Ml = 330.2. Conpound 351: Prepared according
to the general procedure described for conpound 350 using nethoxyacetyl
chl ori de.

2- Met hoxy- N-{ 3- met hoxy- 4- 13- (5- net hyl - pyrazi n- 2-yl ) - ur ei do] - benzyl } - acet a
mde '"H NWR (400 MHz, d6-DMSO): 6 9.51 (s, 2H), 8.34 (s, 111), 7.89 (t,
J=6.26 Hz, 1H), 7.78 (s, 1H), 7.65 (d, J= 7.83 Hz, 1H), 6.54 (s, 1H),
6.38 (d, J=7.83 Hz, 1H), 4.2 (s, 1H), 4.19 (s, 1H), 3.82 (s, 3H), 3.79
(s, 2H), 3.29 (s, 3H), 2.35 (s, 3H). M5 APCl -Pos, M+l = 359.9. Conpound
352: Prepared according to the general procedure described for conpound
350 using dnet hyl am no-acetyl chlori de.

2- Di et hyl am no- N- ( 3- met hoxy- 4-[ 3- (5- net hyl - pyrazl n-2-yl ) -urei do} - benzyl)
-acetam de 1H NVR (400 MHz, MeOD): 5 8.56 (s, IH), 8.18 (s, 1H), 8.09
(d, J=7.83 Hz, IH), 6.97 (s, IH, 6.86 (d, J= 7,83 Hz, 1H), 4.37 (s,
2H), 3.94 (s, 3H), 3.03 (s, 2H), 2.47 (s, 3H), 2.3 (s, 6H). M APC - Neg,
M1 370.9. Conpound 353: - 178 - 3 1 AUG 2005 WD 02/070494

PCT/ US02/ 06452 Prepared according to the general procedure described for
conpound 350 using 2-(2-pyridyl)-acetyl



chloride. N-(3

Met hoxy- 4- 13- ( 5- net hyl - pyr azi n- 2- yI) ur ei doj - benzyl) - 2- pyrlgqqﬂ% aceta
mde 'H O/ﬁ?ong—lz d6-DVBO): S 9.94 (s, 2H), 877(5 70
J= 5.87 P8 49" (s, 1H), 8.44 (d, J 6.26 H,
8.08 (d, J =783 Hz, 111), 7.7 (d, J-10.17 Hz, IH), 7.35 (q, J— 5.74 Hz,
IH), 6.87.(s, 1H), 6.79 (d, J = 9.39 Hz 1H), 4.25 (s, 1H), 4.24(3, IH),
3.82 (s, 3H), 3.53 (s, 2H), 2.42 (S, 18f) - MB APCI-Pos M+l = 407. 1.

Co d 354: Owe P d di t I d i bed
For conpound 350 usi noR3at i RERRORFRAERFER. cABBEyRY R © deeribe
N-(?)N@th?xypﬂeééﬂt51ﬂvéhyhopyﬂazﬂmd&-yE} ureldoL benzyl } - 28(¢7n?tho?¥0ph
aceta s :
854 (1, oAy rgihephi $83; b ERRRVE Y - 3ukdnedia °l (5 g
(rn, lH) 7. 122 tethyt-Fy88ziin;- 21H)l,) -6r8ddpd -be8Hpamd 25 (s, lH) 4.23 (s,
1
(ELCI os) Eﬁl§fﬂi§% %§c%%10§5%§ %%é%tPreggre §§§§P ng :% t He gener al

procedur e dég%‘ihﬁdeY@@Zé@rTBoMﬂ\él -3z idel ngepeamdgdeichl ori de.

N-{3-Meth 4 = h I ide "H
N N{R heo mym tiBR(ﬁ &bééheﬂ méltﬁy% H}b&)ﬁ:%&%%ls %QZW:% g@d}z-amm? o

(s, 1H), 8. 2%3(34 Bm:eLtPH H>¥’—”§ZGIL IzlzylgFDlrel?loé P&nzﬁmlﬂegs Hz, 2H),
7 48 (m 3H)1- 72942(élméthYlﬁmBﬁoééthéxleSlﬁeﬁﬁyllbhen$¥ﬂijs 1H), 4.44

3.89 2.42 (s, 3H. M5 APClI-Pos, Mrl = 391.9. Conpound
356 iéﬁepar%ﬂréﬁ%%rgbﬁb “Fb%Phe general procedure descri bed for conpound

350 using pyI+dzﬂéBermebhyyhmlubkproﬁexyPySkmenhy2—@aemw@m43} aci d

3- et hoxy- 4- Zkn y rei do] - benzyl am de "H NVR (400
Mz, d6- Dlvsogg 'gé%ﬁ%%hﬁt{%rg%i&-@ 28 Y%Q) i‘%‘ 5 6.26 tr. 1H), 8.77 (m 1H),
8. 65 (m 1H1-852metkyl- -pygazin-A0g12605 [SWoedhrd 74 JPYREHUSE 06452

1H), 8.05 07 1H), 6.89 (d, J= 8.61 Hz, |
4HZ17 (s, 1( r@'m@ho’zym?ﬁéﬂyl}t%re&s 1I(—I)S 2HZ12 (s, 3I(—I) VS APCI - Pos ngl)

det ectzbl e n%n é%u|(%u-dm@.&%ﬁwéaﬁdSsé?meﬂhmammnemethyl -ethoxy) -
5-methyl-phenyl] -3- (5-methyl-pyrazin-2-yl)-urea;

1-[5-methyl-2-(2-S~1-methyl-pyrrolidin-2-ylmethoxy) -
phenyl] -3- (5-methyl-pyrazin-2-yl) -urea;
1-{5-methyl-2-[2-(1-methyl-pyrrolidin-2-yl) -ethoxy] -

20 phenyl}-3- (5-methyl-pyrazin-2-yl) -urea;
1-{5-methyl-2- (1-methyl-piperidin-4-yloxy) -phenyl] -
3-(5-methyl-pyrazin-2-yl) -urea;
1-[5-methyl-2-(3-(S)-1-methyl-piperidin-3-ylmeth-
oxy) -phenyl] -3- (5-methyl-pyrazin-2-yl)} -urea;

25 1- [S-methyl-2-(3- (R) -1l-methyl-piperidin-3-ylmeth-
oxy) -phenyl] -3- (5-methyl-pyrazin-2-yl) -urea;
1-[5-methyl-2-(l-methyl-piperidin-2-ylmethoxy) -
phenyl] -3~ (5-methyl-pyrazin-2-yl) -urea;
1-[5-methyl-2-(l-methyl-piperidin-3-yloxy)-phenyl] -

30 3- (5-methyl-pyrazin-2-yl) ~urea;

1- [5-methyl-2-(l-methyl-piperidin-3-ylmethoxy) -
phenyl] -3-guinoxalin-2-yl-urea;

1- [5-methyl-2- (piperidin-3-ylmethoxy) -phenyl] -3-(5-
methyl-pyrazin-2-yl) -urea;



Prepared according to the general procedure described for C})WBBIQ&SB5O
usi ng ni hl ori de.

N-{ 3- thﬁ&§ 2@*#‘5(5 nmet hyl - pyra2|n-2-y|)-ure|do]-benzy1}-$ﬁ%8‘¥ﬁgn% de' H
NVR (400 MHz, d6- DMBO: b 10 (s, 2H), 9.26 (t, J=5.87 Hz, IH), 9.11 (s,
1H), 8.82 (s, 1H, 8.77 (d, J= 4.7 Hz, 1H), 8.27 (s, 2H), 8.16 (d, J=
7.83 Hz, 1H),758m1H) 7.09 (s7 1%‘ ”6.95 (d, J=8.61 Hz, 1H), 4.53

(s, 1H), 451 3 APCl - Pos, M1 =
397. 9. Corrpo%ln gé H%Peﬁar(éd&’g(?@gi%Pﬁé’eF&d&ﬁ’e S)Hé? N%CB?Y cedur e
descri bed f opheapppund (35&eusuyﬂgpysaamet2| ~Ry |- Ln:hzla);rl de.

N-{3 Met hoxy-4-[3z(5-. me hy Zkn- ur ei,do z ni coti nam d
e H NVR 4001ML|[§ R tdn Y EL e g 3 féw)d 42?’] %’]ﬁ He, I H)),
8 74 (s, Mﬂ3 857metuyl&py8a31H22 QE) u&eEB (s, Mﬂ 8.08 (d J— 8.6 Hz,

1. Te77 (O By ZeBdben A peludphbr s8480 L ol i) 444

det ect abl e n@fééumathvbnPY@@ﬁp@uﬁdY@59HrEBepared accordlng to the general
procedure desc c hlp@]@}ﬁ;] c@f bonyl

chl ori de. Th?ogﬁgﬁgFégg r@g@%ﬂ?glgggnB&bEﬂyﬁ T5oH d

3- et hoxy- 4- T%tbﬁlnﬁfﬁ9ﬁlﬁy?aiﬂh BE@RY- ur ei do] - benzyl anide i H NVR (400
VR, 96-DVBOL: (5. 0198uksn-2th1n@c1 tamlns) St Hga) S nethoid (s, TH

8. 22 ig d J= h i F%& 35 & Hz, 1H), 7.77
(d, Ji0s. o1 niaen&i 7<§sm(aa Vi=Phrazimy2 iy -ureqs a(rgd IH), 6.88 (d, J=
10.17 Hz, 1H);{Z- nﬂathsxyihi)—[ (4. ﬂaath&xyiﬂ)anz&l&ﬂu(rm) Sdrhyl 142 (s, 3H). M

APCl - pos, = 397,9. 180- 2005 WD 02/ 070494
PCT/ US02/ OG%Enga?eésgg‘gg?l nSy?SZtlﬁeagg%z '1'111% rrocedure described for
conpound 350 using 4-di net hyl am no-2- carbonyl chloride.

3-Di net hyl am no- N- { 3- met hoxy-4-[ 3 tdls pyrazi n- 2- yI) ur ei doj - benzyl }
-benzam de' H NWR (400 Hz, d6-DNE%§Eﬂ§'9“91 &s IZFD, 8.9 (t, J=5.87 Hz,
IH), 8577 (s, IH), 8. 2Edegtifigat of (ghk IS H), 726(t J=

7.83 Hz, IH), 7.2 (s, 2H), 702(s-IH) 687(d J= 8.61 Hz, 444

(s, 1H), 4.42 (s, |IH 8 2.42
APCl - pos, M+l = 434.9. T%ﬁn%&fi‘ﬁ& %E%i GDEQS ﬁse;} J{é@é&mﬁ to the
general pr oceﬂmeddasc&ebedlbeﬂ peapawng 1350 nuginte rhahiemdl- 4-
trlfluoronepggli%gg ngzﬁgg_%@%?BQQB%EB%E%?rE%%Ed September 4,
20 1998. A FLAG® tag was inserted in frame with the
amino terminus of the full-length Chkl. The 5'
primer contains an EcoRI site, a Kozak sequence, and
also encodes a FLAG® tag for affinity purification
using the M2 Antibody (Sigma, Saint Louis, IL). The
25 3' primer contains a Sall site. The PCR-amplified
fragment was cloned into pCI-Neo as an EcoRI-Sall
fragment (Invitrogen, Carlsbad, CA), then subcloned
as an EcoRI-Notl fragment into pFastBacl (Gibco-BRL,
Bethesda, MD). Recombinant baculovirus was prepared
30 as described in the Gibco-BRL Bac-to-Bac manual and
used to infect Sf-9 cells grown in CCM3 medium
(HyClone Laboratories, Logan, UT) for expression of
FLAG®-tagged Chkl protein.
FLAG®-tagged Chkl was purified from frozen
35 pellets of baculovirus-infected SF9 cells. Frozen



1- Phenyl - 4-tri fl uoronet hyl - 1H pyrazol e- 3- carboxylic acid 1 AUG 2065

3- net hoxy nmet hyl - pyrazi n-2- yl)-ureidoj -benzyl am d 00
Mz, d5- W&S{’%’7§é‘9© 96 (s, 2Hy, 9.09 (t, J= 6.26 Hz, g‘:ﬁé’%ﬁﬁ
8.22 (s, IH), 8.19 (s, 1H), 8.12 (d,J= 7.83 Hz, 111) 7 59 (ni, 6H), 7.02
(s, IH, 6.89 (d, J 8.61 Hz, 1H), 4.43 s, 1H), 4.42 (s, 1H), 3.9 (s,
311), 2.42 (s, 3H) I\/IS TIC-pos M1 = 886.2. Sulfonylated Derivatives
Conmpound 362: N, S 0 0 A sol utr on of

1- (4- am non‘ef’ﬁ}iL Ee%ﬁﬁéxyeﬁﬁeWW%wG%%%ﬁq% FATER S -2 ea (0. 25
mmol, 1.0 egly)sa.s4bdfﬂ§§:h)ﬁbﬁmaﬂ@lﬂylg diore nfvd THY)s -1 IPrepy) efdy! am ne

(36 ng, 0.275 ) in_THE nmL ep

ti ophene- 2- SWMPgE§F cﬁPo%NdE 2535 fﬂ?ﬁﬁhﬂ gﬁ??ﬁ%ﬂf%’&ésgﬂgdéﬁ‘mﬁhe m xt ure
was stirred Ergcrlp,om mmﬂermme 6 02 % 22WRENThRO | eacinMoBodixitur e was
partitioned E ( m_ nd sa After separation of
the | a;l‘}ers nggim C yé&T g‘ﬁ?s—f’h&? \t}\(]tta#ﬂwﬁ’[ erpro sa%gliﬁ ated brine,
dried over WSMbltotseKédmg&etmmmt,r Foethrifiger demhleims2parified by

flash Chr omabogs 3ghy, gbusizBg Wi Hhid SMECHIRSIshloraeidang.and -

trituration Wt I'VEé pure uct’s.” Thi ophe

3- net hoxy- 4- ¥3ths5thet h9psgyp§§itﬁezc>,f1)a-aioem@:@ hemegareimeie’ andVR (400

MHz, d6- D'\/BO):enEerﬁge&S ch')s 4%07& (_:;S’foer)l h%u%3 (t’DheJ‘M27 04 Hz, IH),
8. 31 (d"J = 1H), 7.59

(o 45 Vi nlet Snadoprrrashit ok 44, Conais vl Sf Al
4.05 (smml gllycﬂn@3p§183 EHEo13 B d By &ld) mM2 184 o 3H5, MSAPCI ’ Pos,
-433 9. ‘%% 63 Pr are accordr n%f o the enera] ﬁ)rocedure
descrr bed fo ngﬁgg §€§a Pﬁg bR Se r’é%
N ( 3- Met hoxyT44ig3N&S1 mebbiil. - pThaz icel2umyl Jar ehdmj witelrnzzeanesul f onam
i de' H NVR (4 8.21 (s,
11y, 03 (1 CoyuituafipBllEE o dur it i) o0 150 2“5%%1
02/ 070394 PCU\ UBOZNEENS22pz, 11 MM EBT8L (dmM) EBTA GMdHAX z:rcr:;mplzet% (m

3 6.85 (s d 61 | 5 (s,
I l:)') 3 81 Esmlh@ garétzzgsé(ftaﬂlét% IIH% Elllé)lgre%i %&rs(a%e 4s C%rrrgougrd 264
H bound to M2 a flnlty re31n in batch at 4°C for

hours. The mixture of resin and lysate was then
poured into a column and the flow through collected.
20 The resin was washed with 10 column volumes of 20 mM
Tris pH 7.5, 150 mM NaCl, and 3 mM N-octyl gluco-
side. FLAG®-tagged Chkl was then eluted from the
column with 6 column volumes of cold 20 mM Tris pH
7.5, 150 mM NaCl, 3 mM N-octyl glucoside containing
25 0.5 mg/mL FLAG® peptide (Sigma, 2000 Catalog # F-
3290). Three fractions were collected an analyzed
for the presence of FLAG-tagged Chkl.
The protein kinase was used to developed
an assay for Chkl kinase activity that includes 100
30 ng purified FLAG®-Chkl (150 pmol of ATP/min), 20 um
Cdc25C peptide (H-leu-tyr-arg-ser-pro-ser-met-pro-
glu-asn-leu-asn-arg-arg-arg-arg-0OH) (SEQ ID NO: 1),
400 pm ATP, 2 pCi [**P]-gATP, 20 mM Hepes pH 7.2, 5
mM MgCl,, 0.1% NP40 and 1 mM DTIT. This assay was
35 used to screen approximately 100,000 small molecule



N, S a 6¢cF:, Prepar ed according to the general procedure desgéliAIngﬂEfsor
conpound 362 u5|n - trifluoronethoxybenzenesul f onyl chlon

N { 3- Met hW 5 nmet hyl - pyrazi n- 2-yl ) - ur ei dol - benzyl ) - 2* PeH RIS Bmet ho
Xy- benzenesulfonam de'14 NWR (400 N Hz, d6-DVsO): 6 9.94 (s, 2H), 8.77
(s, IH, 838 (s, IH, 9.2r (s, IH, 802 (d, J=8.61 Rz, IH), 7.89 (trk
IH), 7.72 (t, J= 7.83 Hz, 1H), 751(&85J-783Hz 2H), 6.88 (s, IH),
6.75 (d, J1017Hz IH), 4.11 (s, 211), 3.82 (s,.3H), 2.42 (s, 3H. M
APCI - Pos, MHDPhEIB1ESTE." CRRRGIAETS6 5 rend oW ahashfedhe A hg to the
general pr Oceﬂuﬁeoﬁem'@l-l@eﬁtfaqmm@ﬂm@&1%612 i thdB-carried out
nethoxybenzenesulfonit chl or

3- Met boxy- N-£8- #BPRo ?m@ef§tﬁgen59ﬁyﬂo P n REagHiqRBi RIS benzyl | - benze
nesul fonam dstoppetill\/ﬁy( 40@ MdditderDEOphdBhdA d sscidH) (180 7aM (s, 1H),

1T B | asathhneliha ity 2 bt U pagtind Ly =780

IH) 6. 74 (dellutoBesdikizs.| | The phesphocediulger diass mres 76 (s,

3H), 2.38 (s, W, APCL | el %ﬁ%{? "fN N NY
Pr epar ed accor%ﬁ%g to thg S‘E%(Saré%prlggeﬁ&%ge cribed aféi'r corrpound 362
usi ng 4- nethbRyBeiednes SCiafyil laklion dduid was added and discs

4- Met hoxy- N@érgeaeeﬁeﬁ l% CaSWat&tﬂaﬂ s@ih%@lrla%‘:)éﬁ -ddaldol - bepgy | | - benze
nesul f onam de ' g} (11 211), 8.74 (s, 1H),
8.18 18, IH)SC’BEGIZ‘ %E?e FlféeéllaH?u“ﬁfbr 07‘- zhk]( dn %lBltOF%QPE(“ﬂmSJ 8.61
Hz, 2H), 7.05c{dvalue® 3% Hhe Hdngb.cFl I o 1d) , udp. 74 (d, J= 7.83 Hz,
111), 3.88 (s, 2H), 3.79 (s, 6H), 2.39 (s, 3H). M5 APCl - Pos, M+l =458. 2.

CoMpound 367: 'i 14, S N 1111101 O
Example 16
Chkl Kinase Inhibitors are Selective
15
Chkl inhibitors of the invention were
tested for selectivity as againgt one or more other
protein kinases, i.e., DNA-PK, Cdc2, Casein Kinase I
(CKI), Chk2, p38 MAP kinase, Protein Kinase A (PKA},
20 and calcium-calmodulin protein kinase II {CaM KII).

Assay procedures for all of these kinases except
Chk2 have been previously described in the litera-
ture, including U.S. provisional patent application
60/229,899%9, filed September 1, 2000, and U.S. patent

25 application 08/184,605, filed January 21, 1994, both
of which are herein incorporated by reference.
Activity of the compounds against Chk2 was assayed
as follows: 128 ng of purified Hig-tagged Chk2 was
incubated with up to 100 mM Chkl inhibitor in the

30 presence of 4 mM ATP, 1 mCi [32P]g-ATP, 20 mM Hepes
pH 7.5, 5 mM MgCl,, and 0.25% NP40 for 20 minutes at
room temperature. Reactions were stopped with a
final concentration of 150 mM phosphoric acid, and
5/8 of the reaction mixture was transferred to phos-

35 phocellulose discs. The discs were washed five



-182 3 1 AUG 20C5 WO 02/ 070494 PCT/ US02/ 06452 Prepared accgr’plmyrggg;p t he
gener al procedure descri bed for conpound 362 using pyridi nyl
chl ori de. WP H#¥- 2- sul foni ¢ aci d Werrosidinsd

3- met hoxy- 4- 13- (5- et hyl - pyrazi n- 2-yl ) -ur ei dol - benzyl am de 'H NVR (400
MHz, d6-DMBO: 5 9.91 (s, 2H), 8.74 (s, IH, 8.68 (d, J = 4.7 Hz, 1H),
8.17 (s, 1H), 799(in 2H) , 7866d183“783|—|z IH) 76(s 1H),
6.86 (s, IFD 6. 74 J= 8.61 Hz, : 3.32
(s, 1H) . 2.3Bipes @Hyh WEOAPH Pb@épmri%zsflé 3aP @G‘—’Z(Yb%l% 02/ 070494
PCT/ US02/ 064§8mt 188anAdditsi @.@ﬂedpra&fde rxfaado@@lmwmqs wis tcft@untpécesent

i nvention include N

! h h 4- [3-
(5. ot hyl - pyRESP. 3. JRF LAFeBEoE: peerre g’ WAz Wihdae ™ A"

N (1-aza- bi cgaMo{(EIZ ahdct:d&—Zylw)era} petreteped- f3ofb New England

met hyl =pyr az [ nz d

N- (32 R?l cyc E §§§ %ﬁa g%%? R @ %erffrged @ﬁcordlng to the

oxy-4-[3-(5- mnhf/dacpyrazw 8- znysrt)rumtelo@@] upéngaki-&€@, 1M ATP and

1-[2-(2-dine n h I Nz 2 ur ea;
(2 (3 di m?ﬁ%*fﬁ?ﬂ?g?o@%ﬁg@ '&S'n]c@?ﬁ%ﬂmis 1Q AT ds 2004 -

t hyl - pyﬁMm napl ythG Fors| tgstade tWIWﬂe ﬁ%oa@dqazz ylgasg.5-

thyl - 2- f&pargélecéivﬂ:@;etfl&&xrhmpa%e&l Lhe Wtd@r Ehzymes.

[ 2- di met hyl am no- | - di et hyl ami nonet hyl - et hoxy) -

methY! - phenyl | - 3- (5- - met hyl - pyr azi n- 2-yl ) - ur ea;

-[5-net hyl -2-(2-S-1-nmet hyl - pyrrolg gggp mhnethoxy) phenyl] -3-

(5-net hyl . -pyraz | ) .zurea; .

1-{5- et hyl - 2- (Zb Cells

phenyl }-3--(5- nethyl-pyrazin-2-y|)-urea;

1'(5'nEthy|'2'(1'nEthythiEe&Edg%tﬁbﬁkgéYthgggﬁbhée to ionizing
15 radiation and certain chemical DNA damaging agents.

1-[ 2-
(5-me
[ 5- e
1-[ 2-
5-

1

In the presence of DNA damage, Chkl is activated and
causes a cell cycle arrest. In mammalian cells, the
best-characterized cell cycle arrest invoked by Chkl
is a G2 arrest. Activation of Chk 1 by DNA damage

20 results in the phosphorylation and inactiwvation of
Cdc25C, the dual specificity phosphatase that
normally dephosphorylates cyclin B/cdc2 as cells
progress into mitosis (Funari et al., Science, Sep.
5, 1997; 277(5331)145%5-7; Sanchez et al.; Matsuoka

25 et al.; and Blasina et al.). This negative regula-
tion of Cdec2 activity causes cell cycle arrest in
order to prevent cells from entering mitosis in the
presence of DNA damage or unreplicated DNA. Inhibi-
tion of Chkl, therefore, allows cells to progress

30 through the cell cycle in the presence of DNA damage
of unreplicated DNA.

To establish that the Chkl inhibitors
prevented Chkl function in cells, inhibitors were
tested in molecular cell-based assays. Since

35 mammalian Chkl has been shown to phosphorylate



3- (5- et hyl - pyrazin 2-yl)-urea; 31 AUG 2003
1-[5-nmeth §3 (S)-1-nmethyl -piperidin-3-yl nmeth-

oxy) - phen 9]02/9 M8¢ net hyl - pyrazi n-2-yl )-urea; 25 1- [5-net REVUP20642 (R
- 1- et hyl - pi peri di n- 3-yl net h-

oxy) - phenyl ] - 3- (5- net hyl - pyrazi n-2-yl ) - urea;

1-[5- met hyl - 2- (1- et hyl - pi peri di n- 2-y[L&8t hoxy) -

phenyl ] - 3- (5- et hyl - pyrazi n-2-yl ) -urea;

1- [ 5- met hyl - a¢25@etiny vipirper sdggagtwmwﬁxqwh@wlqemlvely

3- (5-net hyl
> E5 ggthyl_g&%?{gﬂe%yﬁb%Fgéfg/cdqg ﬁn r%%gqﬁse to DNA damage,

phenyl | - 3- qukhexabihaikyypLfuteg; Chkl P@hﬁ&ﬁﬂﬂt%}tqFﬁ%ﬁﬁﬂ%ﬁrﬁ@ﬁylnethoxy)

-phenyl] -3- a&éiv%ghbhf @yeaah@/%cwz) warseamaiylze‘&JG 2005 MR H2{ 070494
PCT/ USQ2/ 06452 - [ 5-f1 uoro- 2- - met hyl - pi_peri di n-3- -yl net hoxy)

- phen§l ] - 3- P5RetA| dﬁ?ﬁﬁ??ﬁ asyFpl l}toé’§ Helps q9lddt gigxe
(1- et hyl - pi m@&adhatédybv@xk&) BﬁIDhQ@L)ﬂs] andB-ilumided - aZiowryl) -urea; 5
%:(E?BLLES[Oé§EQZI% %?% p%kgggncefﬁloggé f%nceﬁdnally p53
1-(2-nethoxynégﬁﬁﬁh¢lanhagnath¢btpbamﬂhbﬂ&dﬁy iretdeyl - -Thygmzi n- 2- -yl )
neat ) 3 (EELENLRT SUbRLANY AR TR 00 M o
(4- nel@oxy--abénzybabﬁhaﬁ fowt Rpl hours at 37°C. The addition of
e ol SoDESRNECRY, BAbTagpl 58, ST 15308 gt fhsat on o
descri bed pravrsasPy thorgheEhst Conarregsplinds Mon NoLnPHY U0/ 18558,
filed Septenpgki4inhibitor was added for 8 hours, the cells
harvested, lysed and immunoprecipitated egual
15 amounts of protein with an antibody to Cyclin Bl
(New England Biolabsg) as suggested by the manufac-
turer., IPgs then were analyzed for CyclinB-associ-
ated cdc2 kinase activity by assaying histone Hl
kinase activity (Yu et al., J Biol Chem. Dec. 11,
20 1998;273(50) :33455-64). The results demonstrated
that Compound 29 overrides the IR-induced inacti-
vation of Cyclin B/Cdc2.
In addition, whether the Chkl inhibitors
abrogate the IR-induced G2 DNA damage checkpoint as
25 assayed by mitotic index experiments was tested.
HeLa cells (approximately 1x10%) were treated as
described above. Cells were harvested by centrifu-
gation, washed once with PBS, then resuspended in
2.5 mL 75 mM KC1 and centrifuged again. The cells
30 then were fixed in 3 ml of freshly prepared cold,
acetic acid: methanol (1:3) and incubated on ice
for 20 minutes. Cells were pelleted, fix solution
aspirated and resuspended in 0.5 mL of PBS. Mitotic
spreads were prepared by pipeting 100 uL of the
35 fixed cells onto a glass microscope slide and flood-



20 1998. A FLAGr) tag was inserted in frame with the am no ;\%wus of

t he fuII‘Léﬁ%BQQCth The 5' prinmer contains an EcoRl Slt%Fw@; éﬁg

sequence, %o encodes a FLAG(r) tag for affinity puﬁ
using the M2 Antibody (Sigma, Saint Louis, IL). The 25 3" primer contains
a Sall site. The PCR-anplified fragnent was cloned into pCl-Neo as an
EcoRI-Sal | fragnent (lnvitrogen, Carl&bad, CA), then subcloned as an
EcoRI - Not| fragnent into pFastBacl (G bco-BRL,_ Bethesda, MD).

Reconbi nant HiE (1Y $ai0 WasWhEBpar Bl 8D £5Xd8SEREBEE -i nSLASES beo- BRL

?ﬁ; i 0--chbm%1aih@mbw5@ﬁlé@ |QEQQﬁe@fW@tﬁeiviﬁgfﬁf:@W@tla&n)Cq[VB medi um
one Labprator,e an ssi on 0 a ge

pr ot ei n. Fb&%% mq)géﬁﬁ +nﬁﬁg pug?}f%ﬁeé h PRGz 8RS G%pgp|§ s of

bac;JI ovi ;US -drd &ﬂieed.«r.fd?_ﬂl el §8% hmeohenoB. 1 'H:IE B2e5e0=02/f0¢0494

PCT/ USD2/ 064 8 cell eIIet th an_equal vol unme of 2X

Tyoi s but f o shrgTateRam Shis ier BE Sieless 2heiiiha V%50 o

B- gl ycer ophdsiset &f itb mitdlatc debhds. MR OobpolhBETAZ ando® 9

TWEEN( ) - 20, égo‘;%\ées&glimg agﬁtghezwé %)Q_'T aﬁgagtggclé ﬁ'ls#?é?)pmt ease

i nhibitors ( te mni, oehrlnger eim2 cata 6170).
Cells were ttsn mamwezﬁ tinsadiationt fempnobrapasgl éb@"pgatélgunce

hoanenlzerdﬁu{héxyﬁjiﬁaﬁgghaéz4§rgQQ x g for 1 hour . The M2 10 affinity
was prewashed with 10 col um vol unes ? 50 mM gl yci ne 5 foll oned by

20 mMris pH 7.5, 15@%%%@%@&@%$%gu@q%na@edt Phes &ﬁ&P@h&an with a
Tris Nad W@%'lox&@&.l@'é@ﬁlﬁ\ﬁ@otB@ﬁtﬂ%@eﬂh%uﬁhzéhecebmlnc\p@b.lalm?s of 20

"M Tri s pH.érésumékfwwln the presence of DNA damage, as demon-
strated by analysis of DNA content by FACS profile.
293T cells were treated with 800 rads of ionizing

15 radiation and increasing concentrations (up to 80
mM} of some of the Chkl inhibitors. The cells then
were harvested and fixed with 5 mL of cold 70%
ethanol at -20°C overnight. The cells then were
pelleted by centifugation at 1000 x g for 10

20 minutes, and stained with 1 wlL of solution contain-
ing 50 mg/mL propidium iodide and 250 mg/mL RNase
for 30 minutes at room temperature. Stained cells
were then analyzed by FACS on FL2 using a Becton-
Dickinson apparatus. These experiments demonstrated

25 that, while the cells treated with radiation and
vehicle alone remained arrested in G2, the Chkl
inhibitor treated cells were distributed in G1 and §
phase. These data, taken together with the data
above, suggest that the Chkl inhibitors allow cells

30 to continue cycling in the presence of ionizing

radiation.



15 0. 1% TWEEN(r)-20, 1 mM EGTA, 1 nmM EDTA and 1X conpl ete ot ease
tablets. The cleared |ysate was then bound to M2 affinit gﬁg ézuisn bat ch
at 4C for W8 02 ﬁ?&'ﬁ% The m xture of resin and |ysate was t hE B & into
a colum and the flow through collected. 20 The resin was washed with 10
colum volunmes of 20 MM Tris pH 7.5, 150 mM Nadl, and 3 nmM N-octyl

gl uco- side. FLAGr)-tagged Chkl was t4%nh eluted fromthe colum with 6
colum volumes of cold 20 MM Tris pH 7.5, 150 nM NaC, 3 nM N octyl

gl.ucosi de containing 25 0.5 ng/nL &é@-l:?—%éptide (Si gna, 2000 Catal og #
F- 3290). Three fractiopakweranhi®iltRatedranealiizadng or the presence of

FLAG t agged Chkl. The prgkeicalRisn@se i dis ed-dadniégmad oped an assay for
Chkl kinase activity that includes 100 30 ng purified FLAGr)-Chkl (150

pmol of ATP/ mn), 20 Am Cdc25C pepti de
(Hleu-tyr-arg- ser-proa:seltermi -He0-hyphortasdi-d ethaas nbdi o bt Joar gfar g- G—l)
(SEQ I D NO.

MyC121 0. 1% k?%% &y © %1“%%8?%&% ’éﬁ%% %5 C{ﬁﬂégﬁ? 3%‘5?%%?5 °

appr oxi mat el pge@@ sQ0Cediisl Wers ecidubed AUG 200 prad@Res 030494
PCT/ US02/ 0643212 186 Iopi01L0N:S,: 3RAC da{rPd‘Sei deefohjt%}ég?{&@'l&%{ Lpe addi -

tion of ATP-containing reaction mx and carrie f O0M t éfper at ur e
for 100nmi n. Rbgodiceds DN&r-damgiigisechdsntishe &litd anldtedhasphoric acid

(150 mM 5 fi gl G@RCeRt Ralbloao ANGdrF Wﬁleffrﬁcbéﬂueplhpsr@b&oéﬁkké| ose
di scs. The phgsphocCel |l ul ose di scs were washed five tines with 150 niM

phosphoric aPil-@dt&sd wexer ggrved Irs&MRE 13649 siptadtiMast @8dB8S and di scs
were countediion @/Mhl baeisqilntid latd oo ugter .sthhdptomycin for

18 hours at 37°C in a humidified incubator with 5%
15 CO,. Cells tested included Hela, ACHN, 786-0,
HCT1ls, 8SW620, HTZ29, Colo205, SK-MEL-5, SK-MEL-28,
A549, H322, OVCAR-3, SK-OV-3, MDA-MB-231, MCF-~7, PC-
3, HL-60, K562, and MOLT4. All cell line designa-
tions refer to human cell lines and refer to the

20 following:
HeLa cervical adenocarcinoma
ACHN renal adenocarcinoma
786~0 renal adenocarcinoma
25 HCT1l6 colon carcinoma
8We20 colen carcinoma, lymph node metastasis
HT-29 colonrectal adenocarcinoma
Colo205 colon adenoccarcinoma

SK-MEL-5 melanoma

30 SK-MEL-~28 malignant melanoma
£549 lung carcinoma
H322 broncholoalveolar carcinoma
OVCAR-3 ovarian adenocarcinoma
SK-0V-3 ovarian adenocarcinoma

a5 MDA-MB-231 | breast adenocarcinoma

MCF-7 breast adenocarcinoma




10 screen identified a nunber of Chkl inhibitors having 1C50 values in

t he range of 1 to 100 ACM Exanple 16 Chkl Kinase |nhibitor<s3 aAg 2005

Sel ectiv inhibitors of the invention were teste

sel ECtIVQYy as agai nst one or nore other protein ki nasesq)éi%somm
Cdc2, Casein Kinase I (CKlI), Chk2, p38 MAP ki nase, Protein Kinase A
(PKA), 20 and cal ciumcal nodulin protein kinase Il (CaMKIIl). Assay
procedures for all of these kinase§'éf@eﬁt Chk2 have been previously
described ipthe litera- ture including IUS provisional patent

appl i cati on| P6&H 229, 8°v9>r0$tdteda®@pt:e:rmepmaﬂ, fzer@OqetaadasLisSto peren{ 25
application BT I8, 603 acuEé%do O?{,é/ Ll eueagd, potn of wiarch aje herein
i ncor porateg._hy referenc AT, ?‘I!'Lp cnrmnundc against Chk2 was

assayed as|keéd ows: jzarmgxcohyqd@geﬁmedlbhlenuagged Chk2 was i ncybat ed
wWith up to VCITR iAo E 3 res TV ATP, {1 nCi

[ 32P] PATP, ‘%Lbhn&aﬂug al %f% ‘gpgmﬁﬁﬁégﬁh for %0

m nut €s at roomtenperature. Reacti ons wer e stopped with a final
concentration of 150 nM phosphoric acid, and 5/8 of the reaction mxture
was transferred to phaeids praceldrsassd distls. mddeadconsanaiagwashed five
3 1 AUG 20 70494 P 6 187 50 nmv
phosphorlccghﬁ$é¥ye éﬁk éﬂ%&§£%€$%%§ V%%tghem&£%§§% ﬁg %adloact|V|ty
was @dunt ed druygisngral \mmmmm azoamt 629. p3BMP KenaséncpkatedCaM Kl |,
and_ Cdc2 V\Brf%rpg.p%:tﬁﬁ%aw@l’? New FRolaneb = BLobaPs . waBdnassayaqver e

performed accor
by determlnatlon of levels of *H-thymidine uptake.

Chemotherapeutic drugs included etoposide, doxorubi-
¢in, cisplatin, chlorambucil, 5-fluorouracil (5-FU).

15 The drug concentration necessary to inhibit cell
growth to 90% of untreated control cells was defined
as the Glg,,. At concentrations less than 100 gM,
Compounds 12 and 29 enhanced the killing of 5-FU
from 2- to 10-fold.

20 Compounds 2 and 12 were tested with addi-
tional antimetabolites, including methotrexate,
hydroxyurea, 2-chloroadenosine, fludarabine,
azacytidine, and'gemcitibine for an ability to
enhance killing of the agents. These Chkl inhibi-

25 tors were found to enhance the killing of cells to
hydroxyurea, fludarabine, S5-azacytidine, and metho-
trexate suggesting that the combination of inhibi-
tion of Chkl and blocking of DNA synthesis leads to
increased cell death by these agents.

30 In addition, the ability of the Chkl
inhibitor to enhance killing by irradiation was
tested. In Hela cells, Compounds 12 and 29 were
found to enhance killing by irradiation 2-3 fold.



manuf acturer’s instructions using 4-50 pMATP and testing {Chij 206hhi bi tor
concent ' s high as 100 pM Al inhibitors tested d at
W bR PG

| east 5
Chkl Inhibitors Block Chk]. Function in Cells Chk 1 i

| ectivity for Chkl over the other enzynes.

anple 17
s activated in

response to ionizing 15 radiation and certain chem cal DNA danagi ng
agents. In the presence of DNA daﬁad@? Chkl is activated and causes a

cell cycle arrest. In mamal i an gellsl tgg best-characterized cell cycle

arrest invoked by Chkl is a & tivation of
20 results in the phosphorylhatimel Suhornatcidedat i on of
specificity phosphatase that normally dephosphoryl at
cells progress into mtosis (Funari et al., Science,

Chk 1 by DNA danmmage
Cdc25C, the dual
es cyclin B/cdc2 as

Sep. 5, 1997,

277(5331) 1495-7; Sanfkezesit dihg ditlsitpkeo25 ke @il andiBlibsraa et al.).
Thi s gnegat h%eeﬁﬁgﬂlcgl' é:ﬁn'feorkicﬁlnl 2 AGH N Ay E}?@fﬁ%cfﬁl mE¥gl e arrest in

order to prevent cel romentering mtosisin

presence of DNA

danmmge or HAREPrREAt SHTORA MAdh Biusing raiforcHipmox heedl ot énedl | ows cel |I's

to progresge3@ bheawdh dHa celdoxyrd® dry e prasense (RhmPHA damage  of
unreplicated_DNA. To estahlish that the Chkl inhibitors prevented Chk

function i ROLEN| SRICAREIR orERRMNEeY ¢ RFIRRIRT R CHPRPIERFF- based
assays. Si BeRo2B Hamshlel aeelhkdld aenkgen tmapBpsphauyhal e 31 AUG

t hat-% t ne&éFFVE|Vlce were malntaline

200?0 WO 02/.070494 .PCT/ US02/ 06452 .- - éﬁ?% A cé%%%ég giéEgbwsuggestlng

cabinet under pathogen-free conditions and fed

sterile food and water ad libitum. Cell lines were

grown to subconfluence in RPMI 1640 media supple-
mented with 10% FBS, 100 U/ml penicillin, 100 pg/mL
15 streptomycin, and 1.5 mM L-glutamine in a 5% CO,

humidified environment. Single cell suspensions

were prepared in CMF-PBS, and cell concentration

adjusted to 1x10% cells/mL. Mice were inoculated

subcutaneously (s.c). on the right flank or right

20 leg with a total of 1x107 cells (100 pL).

Mice were randomized (5 mice/group) into

four treatment groups and used when tumors reached a

weight of 75-100 mg (usually 7-11 days post-inocula-

tion). Tumors were measured with vernier calipers

25 and tumor weights were estimated using the empir-

ically derived formula: tumor weight (mg)

= tumor

length (mm)} x tumor width (mm)?/3.3. Treatment

consisted of i) 100 ul: intraperitoneal (i.p). injec-
tion of 5-FU at 50 mg/kg, 100 mg/kg, or 150 mg/kg.
30 A dose-dependent delay in tumor growth was observed

in the mice treated with 5-FU. Tumor size was

monitored every other day for the duration of the

experiment.

Obviousgly, many modifications and varia-

35 tions of the invention as hereinbefore set forth can



regul ates cyclin B/cdc2 in response to DNA damage, the ab@Lngs ot he
Chkl i nhihi o enhance the activity of CyclinB/cdc2 d.
The expe?ﬁbbg&ﬂgﬁt was designed as follows: HelLa cells me?gﬁn?@?éﬁﬁgted
with 800 rads and incubated for 7 hours at 37C. Because these cells are
functionally p53 negative, they arrest_exclusively in Q2. Then,
nocodazol e was added to a concentrafi ®A3of 0.5 ttg/nmL 10 and i ncubated
for 15 hours_at 37C. ﬁgg addi_ti on_ of %ocodaéole was .designed to trap any
celI's that pPo-"fFesCbt PR od§RAERE B2 LaPReE0S] APGTME ATFAISSPPS  Chki

i nhi bi tor washesktef], farid bhetrefoike eeallssubarilestiedtiomed and

i mmunopr eci pi.t at equal 15 anmpunts_of _prot el i th.an _anti to Cyclin
B Now EngPA B S apTRoSe B g eeeedn by S etk ke, EHUEEY ps 't o
wer e anal yzedldions Cycl i nB-associ - ated cdc2 kinase activity by assaying
hi stone H  kinase activity (Yu et al., J Biol Chem Dec. 11, 20

1998, 273(50) : 33455-64). The results denonstrated that Conpound 29
overrides the IR-induced inacti- vation of Cyclin B/ Cdc2. In addition,
whet her the Chki inhibitors abrogate the I Rinduced G DNA damage
checkpoint as 25 assayed by mtotic i'ndex experinments was tested. HelLa
cells (approximately 1x106). were treated as described above. Cells were
harvested by centrifu- gation, washed once with PBS, then resuspended in
2.5 nm 75 mM KC1l and centrifuged again. The cells 30 then were fixed in 3
mL of freshly prepared cold, acetic acid: nethanol (1:3) and incubated
on ice for 20 mnutes. Cells were pelleted, fix solution aspirated and
resuspended in 0.5 nL of PBS. Mtotic spreads were prepared by pipeting
100 uL of the



35 fixed cells onto a glass mcroscope slide and flood 3 1 AUG 2005 WO
02/ 070494 PCT/ US02/ 05452 - 189 ing theiganple with.1 m of f3xA86IN0KiI on.
Slides were then air dried, stained with Wights stain (Sigma) for 1

m nutes, followed by one wash in water and one wash in 50% net hanol. The
presence ofwizan s dapsedke ronosones and | ack of nucl ear envel ope
identified mtotic cells. Both Conpounds 12 and 29 showed an increase in
the nunber of mtotic cells in the presence of irradiation denonstrating
abrogation of the | Rl nducedt @ wgtlest Ofla'nﬂibrktigaitrig)rcl’@fcltminﬂ?-i nduced
(€% checkp0|nt Iloms t he | 1 Q. contlnue thro el | cle,
presumabl y | nh atﬁe pr esenceclgf %\‘W , Ste ermq'ﬂ- i raCt dl%%nal ysi s
of DNA contsdmtl i tFAGH: prffddieive Zﬁﬁ:'hrﬁfldfs a/ve:rceﬂ;towai eff WiddhmB0 rads of
ionizing 15 radiation and i ncreasing concentrations (up to 80 m\J) of
sonme of the Chkl inhibitors. The cells then were harvested and fi xed
with 5 nL of cold 70% ethanol at x20C oveyni ght. The cells then were
pel l eted by centifugation at X f 1020 mnutes, and stained with
1 nL of solution contain- ing 50 nng}[g:;pid' m i odi de and 250 ng/ nL
RNase for 30 minutes at roomtenperatjlire. Stained cells were then

anal yzed by FACS on FL2 using a Becto¥ Dickinson apparatus. These
experinments denonstrated 25 that, while the cells treated with radiation
and vehicle alone remained arrested in &, the Chki inhibitor treated
cells were distributed in G and S phase. These data, taken together
with the data aheuwssirsuggest -that-sthec@hkj dénhibikors; al l ow cells

X? is -0-, -S-, or -N(RY-;

Y is O or S;

wherein Z is optionally substituted with one to four
substituents represented by R®, and W is optionally
substituted with one to three substituents represented by

R®;



30 to continue cycling in the presence of ionizing radiation. 3 1 AUG
2K5 WD 02/ 070494 PCT/ US02/ 06452 - 190 ibxanpl e 18 Chki Inhibit FSAUG. 2065
enhance killing of cells-by-cancer treatnents 5 To test the hy ot%eﬁsgg
that inhibition of Chkl potentiates the killing effect of DNA-danagi ng
agents, cells wet'e iisncwliatcatd If tdwe gireesenep eforselsaditriov e fChiigtdanhi bi t or s

and either irradiation or,, 10 chem c - damagi n gents. Cells plated
at a densicf‘%%fq(g%)oog?ﬁ)%bk%wfme@%ﬁ? ol I?ncgi%‘?ié}aitre pl ates were
grown in RWI 1640 containing 10% FBS, 100 U nL penicillin and 300 gg/nL
streptomycin forpz 1 I FLOG | 1 dif] j nWJi$h 5% 15
Cx2. Cells teste% ﬁ%c[%gg}t%tdea,r%Aaﬁ&ea%, Jdﬁ%qff%%%gélﬂ%w
Col 0205, SkepvElers; 1 BK-Mbs28rut &G40, (482721, CCAR BenBK, AEB;, MIA, MB- 231,
MCF- 7, PC HL - 60 62, and T4. Al LI T asi 1, Li refer
to human _ce%?' I¥ned! &h 2repgr' t%/(%fphe §éo$8ﬁ§M'né](%§ 30@% ?—éﬁ@ﬁ%ﬂvi cal
adenocar ci ng ) AQd\canal nadenoeay sk oy r?36165 enghlrgeBaear o) RO
HCT116col on carci noma SW520col on car ci noma, I%/rrph node met astasis
HT- 29col onrétR aIC (§déhasdioiirses (0) OR®, N(R®)C{0)Ci-jalkyleneOR’,

N (R*) C(0) Ci;alkyleneNHC (0)OR?, N(R?)C(0)C;.;alkyleneSO,NR?,

C;-;alkyleneOR’, and SR?;

R?® is selected from the group consisting of hydro,
Cygalkyl, C,.salkenyl, cycloalkyl, aryl, heterocaryl, SO,R®,
Ci-salkyl substituted with one or more of halo, hydroxy,
aryl, heteroaryl, heterocycloalkyl, N(R*),, and SO,R%,
Ci-zalkylenearyl, Ci.zalkylenehetercaryl,
Ci-;alkyleneCj;.gheterocycloalkyl, C;salkyleneSOzaryl,
optionally substituted Cii;alkyleneN(R*),, OCF;,
Cy.;alkyleneN({R*):*, C; gheterocycloalkyl, and
CH(ClgalkyleneN(Rﬂz)g, or two R? groups are taken together
to form an optionally substituted 3- to é-membered

aliphatic ring;

R* is selected from the group consisting of hydro,
Ci-salkyl, cycloalkyl, aryl, heterocaryl, Ci.ialkylenearyl,
and S0,C;.¢alkyl, or two R* groups are taken together to

form an optionally substituted 3- to 6-membered ring;

R’ is selected from the group consisting of Ci.ealkyl,
arvl, N{(R?*),, OR?®, halo, N,;, CN, Ci.;alkylenearyl,
C,.;alkyleneN(R?*),, C{O)R?, and

-C;-3zalkylene—N

Q



Col0205col on adenocar ci noma SK- MEL- 5nmel anoma SK- MEL- 28mal i gnant nel anoma
A549| ung carci noma H322br onchol oal veol ar carci noma OVCAR- 3ovari an
adenocar ci nona SK- Ov-3ovari an adenocaccipgna MDA- MB-231br east 34 éUG ik
adenocar ci noma MCF- 7br east adenocarci noma WO 02/ 070494 - 191 5 1 B\EUG
2805 PCT/ US02/ 06452 PC- 3prostate adenocarci noma, fromnetastasis to bone

HL- 60acut e promeed geistrnedeaukier 18 wKEG2ertatle madltege ot oteiken a or
MOLT4acut e | Q})hobl astic leukem a; T Iynphoblast Cells were treated with
medi a cont &t 'r‘?é:esct‘?}r‘?d?eﬁ:éf'apeuti c drugs al one or chenot herapeutic 10
drugs and Conpounds 12 and 29. Cells were incubated for approximtely 5

days before growh m%é:rlq@{]&g Oﬂoycl%tr@rlmm@gég]ql of levels of
eno

3Ht hym di ne upt ake. erapeuti c drugs included etoposide,
doxorubi- cin, cisplatin, chloranbucil, 5-fluorouracil (5-FU). 15 The
drug concentr at ixdnandc&dsary t®(Hnhibit cell growh to 90% of untreated
control cells was defined as the G90. At concentrations |ess than 100
M  Conmpounds 12 and 29 enhanced the killing of 5-FU from2- to 10-fold.
20 Conpounds 2 ahdsSl® w&r €t ested with addi- tional antinetabolites,

i ncludi ng nmethotrexate, hydroxyurea, 2-chloroadenosine, fludarabine,

W is optionally substituted with from one to three
substituents selected from the group consisting of

Ci.salkyl, aryl, N(R®),, OR?, and halo;

wherein ¢ is selected from the group consisting of

hydro, OR®, SR?, and N(R®),;
J is CR*%;
K is CR*Y;
L is CR*?;
M is CR*?;
wherein:

R*®, R*, and R** are each independently selected from
the group consisting of null, hydro, halo, optionally
substituted C;.¢alkyl, C;.salkenyl, OCF;, NO,, CN, NC,
N(R*®),, OR®®, CO,R*®*, C(O)N(R*®},, C(O)R*®, N(R*)C(O)R?,

N (R**) C(0)OR*®, N(R*®*)C(O)OR*®, N(R*)C(0)C;.;alkyleneC(0)R*°,
N{R**)C(0) Ci.3alkyleneC(0)OR*®, N(R®*®)C{0)C;.;alkyleneOr?®,



azacytidine, and gentitibine for an ability to enhance killing of the
agents. These Chkl inhibi 25 tors were found to enhance the killing of
cells to hydroxyurea, fludarabine, 5-azaeytidine, and netho- ity AXatl
suggesting that the conbination of inhibi- tion of Chki and bl ocki ng of
DNA synthesis |leads to increased cell death by these agents. 30 In
addi tion, BH& AT (XS -oflkhee@NEC (@YPRBit or to enhance killing by

i rradiation, was sted..J.n He Ik s, un 2 _and .29, were _found
to enhanceNk(;%lal)lCr‘lgcgl\)bg)‘;/l“f""r“lr}fal}fr;:ll%rt“i3 o 2- 3 f%ﬁ%’g. 'qu y/ ﬁﬁﬁg%v&%ré’%ﬁ494
PCT/ US02/ 06452 1kyl@henNtrdhpd® nk} e vAriryal, Tumor Models To test the ability
of the Chkl inhibitors 5 to enhance _the killing of tunors by 5-FU in

m ce, xenodraftl YhPEE Frocst EYiSiNF§ ¥ on tunor cell lines were
establ i She%L399|k§ﬁ%§e%q%2m@l93§1§%%f%%,d col on carcinoma) were used to

pr opagat e xénogr tunors in femal e thym c Bal b/ c (nu/nu)
10 mice. MCsealtnyd emeNiRAT N&dsa hkal dratietzer@aryl ow cabi net under

pat hogen-free ndi ti ,an ed, sterile food and water ad libitum Cell
| i nes mereclg?l%qtegegﬁ%cin&%)e%ce in RPM 1640 nedia supple- mented with
10% FBS, 1QQ_d1my1perincir? ) (o180, 4méfleddor®tr ept onycin, and 1.5 nM

d

L-glutamne in a 5% CO2 _humdified environment. Single cell suspensions

vere preparlcedalkyBRetE8” HaP carYl concentrati on adjusted to 1x108
cells/nm. ce

e | 2] su s.c). on the right flank
or right “ﬂaé\é@vﬁ%tnﬁ[&g( o)taéfg)ogl‘i%g‘%f%g%}f@z%& 0 A?_). )

C;.;alkyleneN (R*®°) C(O) hetercaryl, C;.;alkyleneOR*®, and SR**;

R*® is selected from the group consisting of null,

hydro, optionally substituted Ci.galkyl, and halo;

R* is selected from the group consisting of hydro,

Ci.ealkyl, Cysalkenyl, Cre¢alkynyl, and aryl;

R** is selected from the group consisting of hydro,
Ci-salkyl, Cs;galkenyl, cycloalkyl, heterocycle, aryl,
heteroaryl, SO,R*®, and C;calkyl substituted with halo,
hydroxy, aryl, heterocaryl, heterocycloalkyl, N(R**)., or
SO,R*®; and

R*® is selected from the group consisting of hydro,
Ci.salkyl, cycloalkyl, aryl, and S0,C;.¢alkyl, or two rR?
groups are taken together to form an optionally

substituted 3- to 6-membered ring.

3. The method ¢f claim 2 wherein W is optionally
substituted with from one to three substituents selected
from the group consisting of opticnally substituted Cj.

¢alkyl, aryl, N(R%?);, OR’, and halo.

4. The method of claim 2 wherein



M ce were random zed (5 mice/group) into four treatnment groups and used
when tunors reached a weight of 75-100,gy (usually 7-11 days 3 1AUG I005
post-inocula- tion). Tunors were nmeasured with vernier calipers 25 and
tumor weights were estinmated using the enpir- ically derived formula:

tumor wei ght (ng) = tdemictd®nBidin (FAY gedupiond it gt /ER38. adgeat nent
consi sted of })) 100 AL infraperitoneal (i.p). injec- tion of S-FU at 50
k

my/ kg, 100 NRy/ kgwhe¥eisoRglieg nudd  Ahyese- depsnasaat Laelsapsitd tesr gr owt h

was observetdlAsd'l th’e a{ﬁ&gﬁatlrée;at ed with 5-FU. T_urmr si ze was noni t or ed
every ot her 'day for the duration of the experinent. Coviously, many
nodi fi cati ons and varia- 35 tions of the invention as herei nbefore set

forth can WO 02/070A% 1 edB flr MG 120 Kr BT/ 3054/ 6402 dfe aredeansit hout
departing framthe spirit and scope thereof, and, therefore, only such
limtati ond¥'R°shoul d be i nposed as are indicated by the appended clains.
- 194 - 31 AUG 2005 WHAT IS CLAIMED IS: 1. An in vitro nethod of

i nhi biting checkpaint i Nas i ce onprising a st £ contacting
the cell with gﬁOle%]f‘a’eec]tkelé\}%c‘grrf'il)ruér?é1 tg}e aCJIlcoél (;r!tjor{{dglo%gjfng’rr(rju gb% 5&8~X22
wherein X 'NA%; -8rd -S-, -CH2-, or -N(R1) -; X2 is -0-, -S-, or -N(R)
-; Yis Oor S Wis

one of R* and R*? is hydro and the other is a
substituent selected from the group consisting of CO,R*®,
C(O)N(R*)5, C(O)R**, N(R*)C(O)R*®, N(R*)C(0)OR*,

N (R?®) C(0)OR®®, N(R?®)C(0)C;-3alkyleneC(0)R?®,

N (R*®)C(0) C;.;alkyleneC(0) OR?*®, N(R®*®)C(0)C;.;alkyleneOR??,

N (R?®) C (0) C1_3alkyleneNHC (0) OR?®,

N (R?*®) C{0) C1.;alkyleneSO,NR*®, CF;, C;.;alkyleneN(R*?)S0O,aryl,
Ci-i;alkyleneN{R?*®) SOheterocaryl,

Cy.zalkylene0C; jalkylenearyl,
C;.;alkyleneN (R**) C;y.zalkylenearyl,

Cy.;alkyleneN{R**)C,.; alkyleneheterocaryl,
Ci-salkyleneN (R?®) C(0O)R’,

Ci-salkyleneN (R*®) C(0) C, ;alkyleneOR?,
CisalkyleneN({R?*®)C(0)aryl,

Ci;alkyleneN (R?®) C(0) C;salkyleneN(R*),,
Cy.;alkyleneN (R*°) C (O)heteroaryl, Ci.;alkyleneOR*®, and SR*®.

5. Use of a compound of formula (I} having a

X1 X2
W T ~z

Y

structure



Zis wherein Zis optionally substituted with one to four substituents
represented by R2, and Wis optionally 1ssbstituted with one ¥4 AUriéd
substituents represented by R5. - 195 3 1 AUG 2005 Rl is selected from
the group consisting of hydro, Cl1_6alkyl, C2_6al kenyl, C2_6al kynyl, and
aryl; R2is selewhedeinohyth@ gPoup Tonsi@ti-ngowof -N4RS) - optional 1y
substituted Cl_6al kyl, C2_6al kenyl, OCF3, N2, OCN, NC, N(R3)2, OR3,
C02R3, C(ONR3)2, C(OR3, N(R) C(O,,R3, N (Rl C (O OR3

N(R3) C(O) OR3, N {R®° C{0 ‘cﬁ‘_%%%ﬂi:ﬂ%é‘(@ R3, N (R3) C (0)

Cl_3al kyleneC (0) OR3, N (R3) C (0) Ci1_3alkyleneOR3, N (R3) C (O

Cl_3al kyl eneNHC {(qscgs r R3) C (O C1_3al kyl eneSO2NRS3,
Cl_3al kyl eneOR3, and ﬁ%; is selected fromthe group consisting of
hydro, Cl1_6al kyl, C2_6al kenyl, cycloal kyl, aryl, heteroaryl, SO02R4,
Cl_6al kyl substitwuied with one or nore of halo, hydroxy, aryl,

het eroaryl, heterocycl oal kyl x N(R4)2, and SO02R4, C1.3al kyl enearyl,
Cl_3al kyl enehet eroaryl, CIZ3alkyl eneC3_$het er ocycl oal kyl ,
Cl_3al kyl eneSQaryl, optianal By substituted Cl_3al kyl eneN (R4) 2, OCF3,
Cl. 3al kyl eneN (R4) 3+, C3_8hsterocycloal kyl, and CH (Cl_3al kyl eneN (R4)
2) 2, or two R3 groups are taken together to forman optionally
substituted 3- to 6-nmenbered aliphatic ring; R4 is selected fromthe
group consisting of hydro, Cl_6alkyl, cycloal kyl, aryl, heteroaryl,

Cl_3al kyl enearyly ;and SQ2C1_6al kyl, or two R4 groups are taken together

to forman optionally substituted 3- to 6-nenbered ring; RS is selected
fromthe group consisting 6al kyl, aryl, N(R3)2, OR3, halo, N3i CN,
Cl1_3al kyl enearyl ,

-
r

wherein Z is optionally substituted with one to four
substituents represented by R?, and W is optionally
substituted with one to three substituents represented by

R®;

R' is selected from the group consisting of hydro,

Ci.gakyl, C;salkenyl, Cy.ealkynyl, and aryl;

R’ is selected from the group consisting of halo,
optionally substituted Cj;.galkyl, C:.salkenyl, OCF;, NO,
CN, NC, N (R*),, OR?, CO.R*, C(O)N(R?}),, C(O)R*, N(RY)C(O)R?,
N{R*) C(0)OR?®, N(R®)C(0)OR?*, N(R?)C(0)C;.;alkyleneC (0)R?,
N{(R?)C(0)Ci.;alkyleneC(0)OR?, N(R?)C(0)C;i.;alkyleneOR?,
N(R?®)C(0)Ci.;alkyleneNHC (0)OR?, N(R?)C(0)C;.;alkyleneSO,NR?,
Ci.;alkyleneOR?, and SR?;

R’ is selected from the group consisting of hydro,
Cigalkyl, Ciealkenyl, cycloalkyl, aryl, heterocaryl, SO;R?,
Cy galkyl substituted with one or more of halo, hydroxy,

aryl, heteroaryl, heterocycloalkyl, N(R'),, and SO,R*,



3C1_3al kyleneN (R3) 2 , C(OR , and - 196 - 3 1 AUG 2005 or
pharmaceutical |y acceptable salts, or pregrugs, or solvat es 1tm;Brﬁ%f. 2.
The nethod of claim1 wherein X1 and X2 are -N(H) - ; Yis 0O or S5 Wis
optionally substituted with fromone to three substituents selected from

the group consiskyngn@iryCl 6akkykylahnyhetM4dR3)y12, OR3, and halo; Zis
wherein Qis selected fromthe group consisting of hydro, OR3 , SR3 ,
and N (R3) 2r-:3lkslerets-shtesoerpicaliyls ©RPIKYIMNESOEEE . wherei n:
R2, R21, an e i egdent Ly Gk egkyfro t he group
consi sting %?&;%T%i%y%%% ﬂgﬁg,&o%t'f‘%%a F%/ﬁ sEbs)t"i't ESFeFa' a _6al kyl ,
C2_6al kenyl ¢, OCB8y 1 NGEN (KN,:*NGT;. s NEERRBY @y c TR By 02885, C (0) N (R25) 2,
C(O R25, N(R4) C(O R25 N(R24) .C (0) OR25 N(RZ% OOR 21 , N(R25) C
(0) C1_3al kWL%é%i%a@(”Rﬁ 2( RZS‘?%(,{‘("%)RBC@E% %ﬁé%’%ﬁn RIS IGRe5)
C (0) Cl.3al kytepeQR50pr 1 4871 1y 3dubbiS: 20054 \s ( R25) 6 Grébe Eba3al kyl eneNHC
(0) OR 25, N (RB5) C (O CI 3alkyl eneSCeNRD5, CF3, O 3al kyl eneN ( R25)
S02aryl, CGllBah&yleneNigR25) S02het eroaryl,
Cl- 3al kyl eneOC1_3al kyl enearyl , Cl1_3al kyl eneN (R25) Cl _3al kyl enearyl,
G -3alkyl eneN (RE%"S)isCZse aelck e!den rfg% etrhoeargyrlo’up consisgsting of hydro,
Ci.galkyl, cycloalkyl, aryl, heterocaryl, Ci.;alkylenearyl,
and S0,C;.¢alkyl, or two R! groups are taken together to

form an optionally substituted 3- to 6-membered ring;

R® is selected from the group consisting of Ci.salkyl,
aryl, N(R®),, OR’, halo, N, CN, C,.s;alkylenearyl,
CisalkyleneN (R*),, C(O)R?®, and

9]
~Cyj_zalkylene—N

0

or pharmaceutically acceptable salts, or prodrugs, or
solvates therecf, in the manufacture of a medicament for
use in combination with a chemotherapeutic agent, a
radiotherapeutic agent, or a mixture thereof, in a method
of sensitizing cells in an individual undergoing a
chemotherapeutic or radiotherapeutic treatment for a

medical condition.

6. A use according to claim 5, wherein the method further
comprises administering a therapeutically effective amount
of at least one of a cytokine, lymphokine, growth factor,

or other hematopoietic factor.

7. A use according to claim 5 wherein:



Cl- 3al kyl eneN (R25) C (0) R, Cl_3al kyleneN (R25) C (0)

Cl. 3al kyl eneOR25, C1_3al kyl eneN (R25) 2G1O-aryl, C1_3al kyl ehdNMUGREB) C
(0) C-3alkyleneN (R2S) 2, Cl1_3al kyleneN (R25) C (O heteroaryl,

C _3al kyl eneOR25, and SR25; R23 is selected fromthe group consisting of
nul |, hydro, opklcral ¥/ sulst-it(@ed Cl_6al kyl, and hal o; R24 is sel ected
fromthe group consisting of hydro, Cl 6alkyl, C2.6al kenyl, C2 6al kynyl,
and aryl; R25 is_selected fromthe group consisting of hydro, Cl_6alkyl,
C2_6al kenyl, cyc¥oaPk§lOTheferocycle, aryl, heteroaryl, S02R26 , and
Cl_6al kyl substituted with halo, hydroxy, aryl, heteroaryl,

het er ocycl oal kyl i S ; IS e d_fr e group
consi sting of hy%r%‘%%g%%&s)% %/Y Q@%ﬁ%&?ﬁ%?%g?fyﬂ Fégﬁd&g%fc%. gg}f%% , or
two R4 grospssaieuénkenstbgetbér fromf ohen @nowpt conal syingubsti tuted 3-
to 6-nmenbered ring, 3. The m?tpod of ,claim2 wherein Wis optionally
subst i t ut ed“wrdhET+ on?B¥er t 8 (Bhree O8ubst e utdt Qi sel ected from the group
consisting of optionally substituted C1L_ 6alkyl, aryl, N(R3)2i OR3, and
halo. 4. The nethod_of claim2 whergin - 198 3 1 AUG 2005 J is sel ected
fromthe group consisting of NR20, wherein R20 is null, hydro,
optionally substituted C1_6E§CRz d halo; Kis selected fromthe group
consisting of CR21 and NR21 ed fromthe group consisting of

wherein Q is selected from the group consisting of

hydro, OR?, SR®*, and N(R*),;
J is CR®°;

K is CRZI;

M is CR%*;
wherein:

R*, R®, and R** are each independently selected from
the group consisting of null, hydro, halo, optioconally
substituted C,.galkyl, C..salkenyl, OCF;, NO,, CN, NC,
N(R*®),, OR**, CO,R*, C(O)N(R*),, C(O)R?®®, N(R*)C(O)R*®,

N (R**) C(0)OR?*®, N(R*®)C{0)OR?*®, N(R*®)C(0)C;.;alkyleneC(0)R?*®,
N(R?*®) C(0)Ci.3alkyleneC(0)OR*®, N(R*®*)C(0)Ci.;alkyleneOr?*®,

N (R*®) C(0) C;_3alkyleneNHC (O) OR??,

N (R?®) C(0) C;.3alkyleneSO,NR*®, CF;, C;;alkyleneN(R*®)SOaryl,
C;.;alkyleneN {R*®) SO;heteroaryl,

Ci.zalkyleneOC; ;alkylenearyl,
C;.;alkyleneN (R*®) C; j;alkylenearyl,



substituent selected fromthe group consisting of CO2R25, C(ONR25)2, C

(O R25, N (R24) C (O R25, N (R24) C_(R% OR25, N (R25) C(O)Cﬁ?%g,w&z
N(R25) C (0) Ci-3al kyleneC (0) R25, N f C (0) Cl1_3al kyl eneC 5,
N (R25) C (0) Cl1-3al kyl eneOR25, N (R25) C (0) Cl1. 3al kyl eneNHC (0) OR25,

N (R25) C (@) LlhBalden aifeS0INERRy 1 idne Cardarhy| enel (R25) So2aryl,
Cl-3al kyl eneN (R2S) SO02heteroaryl, Cl-3alkyl eneOCl_3al kyl enearyl ,

Cl- 3al kyl erféns& ereN Gar kGl@nBaryl, Cl_3al kyl eneN (R25) Cl. 3

al kyl eneheter aaryl-, eN ) R, C _ 3alkyleneN (R25) C
(0) C3_3al kcf/ll’géne%%nec%&%gg{%éfgﬁéﬁﬁ%gé?g%‘%O)’ar yl, C7__3al kyl eneN (R25)
C (0) Cl1_3atkydeneNddPE)*°2¢ (Q) ardal kyl eneN (R25) C (0) heteroaryl,

Cl- 3al kyl ene , and S . .5, Use_of a conpaund of formula (1) having a
structure )@%]]{WSWQNg%géc-(oéca-ﬁb@%@@@?&hgﬁei nXlis-0-, -S,
-CH2-, or -N(RBhkyient i) ©10) hePeroffy1 N €RLA1ky1endok® 0 0lg Sr#Wis Z
is wherein I's optionally substituted wWith one to four substituents

represented by R2, and Wis optionally substituted with one to three
substituents rem“@sent edlbytRiRirbs skkegtedpf constheiggoap aohidi sting of

hydro, Cl1 _6akyl, C2 6al kenyl, C2 6al k |, daryl; R2 is selected from
t%e gr oup Lo i‘?ﬂjﬂ(ﬁmﬁa]l% subst—ltutgc?ycl_sa v, yand halo;
R** is selected from the group consisting of hydro,

Ci-salkyl, C:.salkenyl, C;.ealkynyl, and aryl;

R?® is selected from the group consisting of hydro,
Ci.salkyl, Ci.salkenyl, cycloalkyl, heterocycle, aryl,
heteroaryl, SO;R*®*, and Ci.¢alkyl substituted with halo,
hydroxy, aryl, heteroaryl, heterocycloalkyl, N(R*®);, or
S0,R%*¢; and

R*® is selected from the group consisting of hydro,
Ci.¢alkyl, cycloalkyl, aryl, and S0,Ci_salkyl, or two R?
groups are taken together to form an optionally

substituted 3- to 6-membered ring.

8. A use according to claim 7 wherein W is optionally
substituted with from one to three substituents selected
from the group consisting of optionally substituted
Ci.galkyl, aryl, N(R®),, OR?, C;.salkylenearyl,
Ci-zalkyleneheterocaryl, C;.zalkyleneC; gheterocycleoalkyl,
CiaalkyleneSOzaryl, optionally substituted
C1.;alkyleneN(R%);, OCF;, CiisalkyleneN(R®);",
Cy_gheterocycloalkyl, CH(C;.;alkyleneN (R*);),, and halo.

9. A use according to claim 7 wherein



optionally substituted Cl.6al kyl, C2_6al kenyl, OCF3, NO2, CN, NC, N (R3)
2, OR3, CO2R3, C (O N(R3) 2, C(0) RBaad (R) C(O R3, N( o) (2?%
OR3, N(R3) C(O OR3, N(R3) C(O Cl. 3alkyleneC (O R3, N (R3) é )
Cl_3al kyleneC (0) OR3, N (R3) C (O Ci1_3alkyleneOR3, N (R3) C (0)

Cl_3al kyl eneNHC {0 s ORB*° Nwi3eid R Gi.SBuldqiaheS0aNRG e group

Cl 3al kyleneOR3., and SR3: R3 is _select fro he grqup consi sting .of
nydro, C1 GaRyEE 0D BhI RERGP: EERGEPRDY, SOPBF I CHERS: Baearry poRid
Cl_6al kyl sybsbituted with one or nore of halo, hydroxy, 4 aryl,

het eroaryl, heterocycloal kyl, N(R)2, and SO2R4, - 200 - 3 1 AUG 2005

G 3al kyl enearyl, d _3a] kyl eneheteroaryl,

Cl. 3al kyl eneC3. 8keier 6&yci oal kyl, Cl_3al kyl eneSQaryl, optionally
substituted Cl_3al kyl eneN (R4) 2, OCF3, Cl_3al kyl eneN (R4) 3},

C3_8het erocycl oal k}_/l, apd CH (Cl. 3al kyl eneN (R4) 2) 2, or two R3 groups
are taken toget hEr 15t GRf 6r A%h optionally substituted 3- to 6-nenbered
aliphatic ring; R4 is selected fromthe group consisting of hydro,

Cl_6al kyl , cycloahgygﬁﬁrly'an&%‘?ﬂ@f ar$laal vl f‘é;ﬁ?e%ﬁ/'is and

S2C1_6al kyl, or two groups are taken together orm an optionally
subst it ut eds8bst ot BenenbeiedtednfroRs5the gebept ednbistihbeofr 6OpR®,
consi sting aof Cl . 6alkyl

rySI ’ 8;3 C]%% ’ h £4 ’ 3 %ly

Cl1_3al kyl enEéPWTR ¢t BSI(Qsﬁeneﬁwmgczg?)%( O)%ég gr?o(lggrORphar maceutical ly
accept abl e §aktss ¢ (@) cRrodnYGS?) B 0) 80 4Bk eSchbeePR3®,i n the manufacture
of a nedi camen;5 for wuse in conbinati Qn w t r125a chenot her apeut i c agent, a
radi ot her ap¥UR{™d CA@e 6t ; 353k yd emiet (@ OR here0t’’) CROACHreehbd LenfOBENSI ti zi ng
cells in anipgi v under.gai eanot herapeuti c or radi ot herapeutic
t r eat ment f%éﬂa)\eﬁégi@&‘aala %g&%rﬁk%r@m%}ﬁ ’

N(R?®)C(0)C;.2alkyleneSO,NR*®, C,_jalkyleneOR*®, CFs,

C.-;alkyleneN (R*°) SO,aryl, Ci.;alkyleneN (R*°)SO.heteroaryl,

Ci-zalkyleneOC;_jalkylenearyl,

Cy.salkyleneN(R*®) C;_s;alkylenearyl,

C..salkyleneN(R?®) C;.;alkyleneheteroaryl,

Ci.zalkyleneN{R**) C(O)R?,

Ci-;alkyleneN (R*°) C (0) Cy.3alkyleneOR?,

C,.;alkyleneN(R?®) C(0)aryl,

Cy.salkyleneN (R*®) C (0) CizalkyleneN (R?°) ,,

Ci.salkyleneN (R*®) C (O)hetercaryl, and SR*".

10. A use according to claim 5 wherein the
chemotherapeutic agent is selected from the group
consisting of an alkylating agent, an antimetabolite, a
hormone or antagonist thereof, a radioisctope, an

antibody, and mixtures thereof.

11. A use according to claim 5 wherein the
radicotherapeutic agent is selected from the group
consisting of gamma-radiation, X-ray radiation,
ultraviclet light, visible light, infrared radiation, and

nmicrowave radiation.



6. A use according to claim5, wherein the nethod further I?JBS?
adm nistering a therapeutically effectiggqanount of at Ieast A fg%
cyt oki ne, |ynphokine, growh factor, or other henatopoietic factor. 7. A
use according to claim5 wherein: - 2 01 - 3 1 AUG 2005 X and X2 are -N
(H -; Yisi®. ax L&eV&id:cSoﬁcﬁ)iﬁl@nﬁd)hylsileEiWMﬁhNVitt}ﬁ\efdf@mleBomOléhaiee
substituents selected fromithe group consisting of Cl_6al ky

N(R) 2, OR3,CHNFhafoleZ ¢S WhePetht TR efRRT L 1ot he 5%%86&1

consi sting @énc@f/d@ n&E3, a§¢83ne@1edcé\4€£@2, dSciER0ic cknberCRRL, Lis
CR22; Mis ;  wherein: RZO, R21, and are each mdependently

sel ect ed fr}@meaa$¢1e0@mm1p c@ngéﬁ%trhg oineed | ,a hybrddehatanceptianal |y

substituted 6a| 6al kenyl ,  OCF CN,_NC,. N (R25)_ 2 5,
Dores, ¢ (B R LIATCS © (15 ChALa N § RRAPROTG) Rt L ) @ T ER 21
. N (R25) G4D) %nmw &&ﬁiax@lg&@éekw enasr40) Rabor, NutR25) C (0)
Cl 3al kyleneC (0) OR25, N (R25) C (0) C1. 3al kyl eneOR25, N (R25) C (0)
Cl_3al kyl eneNHESBYC@r@5, A (R2BYNE ¢C 0wl kyl eneSCRNR25, CF3,

Cl_3al kyl eneN (R25) SRaryl, C1_3al kyleneN (R 25) SRheteroaryl,

Cl1_3al kyl en%gc 3al kyl enearyl, Cl 3 Ierl n %(<R25) Cl. 3a|(§ Ienear -

207 -3 1 AG OO R Sar T Bhel? (REB &5 IAPKST Znehet Sroar yron o

Cl. 3al kyl enehd&R2Reled¢®dd Rirom the group consisting of myxoid and
round cell carcinoma, a locally advanced tumor, metastatic
cancer, Ewing’'s sarcoma, a cancer metastase, a lymphatic
metastase, squamous cell carcinoma, esophageal sgquamous
cell carcinoma, oral carcinoma, multiple myeloma, acute
lymphocytic leukemia, acute nonlymphocytic leukemia,
chronic lymphocytic leukemia, chronic myelocytic leukemia,
hairy cell leukemia, effusion lymphomas (body cavity based
lymphomas), thymic lymphoma lung cancer, small cell
carcinoma, cutaneocus T cell lymphoma, Hodgkin’s lymphoma,
non-Hodgkin’s lymphoma, cancer of the adrenal cortex,
ACTH-producing tumors, nonsmall cell cancers, breast
cancey, small cell carcinoma, ductal carcinoma, stomach
cancer, colon cancer, colorectal cancer, polyps associated
with colorectal neoplasia, pancreatic cancer, liver
cancer, bladder cancer, primary superficial bladder
tumors, invasive transitional cell carcinoma of the
bladder, muscle-invasive bladder cancer, prostate cancer,
ovarian carcinoma, primary peritoneal epithelial
neoplasms, cervical carcinoma, uterine endometrial
cancers, vaginal cancer, cancexr of the vulva, uterine
cancer and solid tumors in the ovarian follicle,
testicular cancer, penile cancer, renal cell carcinoma,
intrinsic brain tumors, neuroblastoma, astrocytic brain

tumors, gliomas, metastatic tumor cell invasion in the



Cl_3al kyl eneN (R25) C (0) Cl. 3al kyl eneOR25, Cl1. 3al kyl eneN (R25)

C(Oaryl, Cl.3alkyleneN (R25) C (O Cl. 8#d kyl eneN (R25) 2, CLAB@LKY! eneN
(R25) C (O heteroaryl, Cl.3al kyl eneOR25, and SR25; R23 is selected from
the group consisting of null, hydro, optionally substituted Cl1_6al kyl,
and hal o; R24ntsalehectedsf sgutehe gsoapmesnshdt begeobahlygdmas, Cl_6al kyl

C2_6al kenyl 52 6a|§yn i, and ar&l; R25 is seLecteg Lron1th .group
consi sting BRIAGARB. MELERAMRy| FUESToRPRERGRSI0HCPoaPKIPD RELEr ocycl e,
aryl, hetekearyhnoS92R36, sadmclsbakbkyl céﬁbéki,tﬁhgg%%it kahake, hydroxy,

aryl, heteroaryl, heterocycloalkél, N(R26) 2, or S and R26 is
sel ect ed frogtthebgpstpreensrstrihdastomadr perctopgbikyef ftagérsal kyl , aryl,

and SOQ2Cl1_6al kyl o] re ta her to.forma i_onal |y
SUbsti tutsa 3 pBEE b hBer e PETy R Re’ SheRoERETAERG, Mg Rer e R
wherei n Wi gaopt boaabey caubsti,t tireghvblhstiemensgltemkhree substituents
selected fromthe group consisting of optionally substituted Cl1_6al kyl,
aryl, N(R3)2emergioperagrkyreémedr(li Kapegiigl RFERBRet er oar yl ,

Cl. 3al kyl eneC3. 8het erocycl oal kyl, Cl1_3al kyl eneSQ2aryl, optionally

substituted, ,Cl,3al ky R4) .2, =3, =C I N, (R +, .
C3_8heteroc§éfo§l ?F,gga8?8&§§aFéngﬁgﬁ FR%¥33%§§,9§§dt%§§§W%8F ASuse
accordi ng tadaliatiBréretieternan 20313mhaAbBy2U6hd4d tienCR2Aecler €rpmR20 i S

selected fromthe group consisting of hydro, optionally substituted
Cl- 6al kyl , 5he gﬁgps;cgnﬁéséﬁgg;of rheumatoid arthritis, psoriasis,

vitiligo, Wegener’s granulomatosis, and systemic lupus

erythematosus.

15. A compound having a formula

Y!

wherein Y’ is O or S;

W' is
/Nr
N '

opticnally substituted with from one to three substituents
selected from the group consisting of Ci.ealkyl, aryl,
N{(R7),, OR’, N3, CN, C{O)R’, Ci.;alkylenearyl,

Ci.;alkyleneN (RY?),,

-Cj.zalkylene—N

Q



Lis CRR2 ; and one of R2' and R22 is hydro and the other is a
substituent selected fromthe group cansiggting of CO2R25, &1(AD6 MY R25)
2, C(O R, N(R24) C (O R25, N(R24) C(OOR 21, N(R25) C(OOR 21, N
(R25) C (0) C1_3al kyleneC (0) R25, N (R25) C (0) Ci1_3al kyleneC (0) OR25,
N (R25) C (&pd@aBa} kyl eneOR25, N (R25) C (0) Cl1-3al kyl eneNHC (0) OR25,
N (R25) C (0) CLl.-3al kyl eneSO2NR25, C1. 3al kyl eneOR25, CF3, C1_3al kyl eneN
(R25) SQaryl , C1.3al kyl eneN (R25) SQ2het eroaryl

Cl__ 3al kyl eneCC12’ 3h¥kyl enearyl, Clo3al kyl eneN (R25) Cl. 3al kyl enearyl ,
Cl_3al kyl eneN (R25) C1._ 3al kyl enehetgroaryl, Cl1_3al kyl eneN (R25) C (0)
R3, Cl_3al kyl eneN (R25) C (0) EéneCRS, Cl_3al kyl eneN (R2S)

C(Oaryl, Cl_3al kyl eneN (R25) al kyl eneN (R25) 2, C1_3al kyl eneN
(R25) C (O heteroaryl, and SR 2-54'J0. A use according to claimb5 wherein
the chenot herapeutic agent is selé\med fromthe group consisting of an
al kyl ati ng agent, an antinetabolite, a hornone or antagonist thereof, a
radi oi sotope, an antibody, and m xtures thereof. 11. A use according to
claim5 whevleéneihe radi otherapeutic agent is selected fromthe group
consi sting of ganma-radi ation, X-ray radiation, wultraviolet |ight,
visible light, infrared radlatlon and mcrowave radiation. -.204., 3 1
AUG 2005 12. A u3e L2 cBPHFREER ol EPRI HNS VR FORRES EoRdi ©F ofR| s SR/
cancer selegﬁng(ﬁqn1the group consisting of a colorectal cancer, a head

(o) c1-

and neck cancer, pancreatlc cancer, a breast cancer, a gastric cancer,
a bl adder cancer, a
J’ is CR®;
K’ is CR%;
L’ is CRIO;
M’ is CRY;
wherein:

R’, independently, is selected from the group
congisting of hydro, Ciy.galkyl, C,.salkenyl, cycloalkyl,
aryl, heterocaryl, SOﬂfz, Ci-salkyl substituted with one or
more of halo, hydroxy, aryl, hetercaryl, heterocycloalkyl,
N(R*),, and SO,R', C;..alkylenearyl, C,s;alkyleneheteroaryl,
Ciz;alkyleneC; gheterocycloalkyl, C;.;alkyleneSO,aryl,
optionally substituted Ci.;alkyleneN(R'?),, OCF;,
Ci.salkyleneN(RY) 3%, Cs.gheterocycloalkyl, and
CH(C;salkyleneN (R'?),),, or two R’ groups are taken
together to form an optionally substituted 3- to 6-

membered aliphatic ring;

R®, R’, and R are each independently selected from
the group consisting of null, hydro, halo, optiocnally
gubstituted Ci.galkyl, C;.salkenyl, OCF;, NO,, CN, NC,



vul var cancer, a |eukem a, a |ynphoma, a nelanoma, a renal cel

carci noma, an ovarian cancer, a brain_tgyger,. an osteosarconmaj tamnd 85 ung
carcinoma. 13. A use according to claim5 wherein the condition is a
cancer selected fromthe group consisting of nyxoid and round cel

car ci nonm, Iaﬂfbealby advayrd edct oME R nBt aspar’c N¢RMoer(o)®ii, ng' s sarcona,

|l
sophageal atanede) OBel I¥ Han s RORE, - ok Kl GitaomL I PARATHI® el ona,
acute | ynmphoeyd ©)keukam,a.ceulos oronl ympheeyd) €, | eukendfeorThroni c

| ynphocytic | eukem a, chronic nyelocytlc | eukema, hairy cell |eukem a,

ef fusi on Iyﬁﬁhdﬁﬁ§)@ba@%hﬂ%ﬁnﬁwﬂﬁd§é@R-Lyﬂﬁﬁdﬁhéy)Cﬁk@&#xl¢®©%hﬁﬁh | ung

cancer, ar.cin 12 ane T cell |ynmphoma, Hodgkin's
Iynphona nq% -ﬁgaé% Xlenl %§§2%§¥ cer of t he adrenal cortex,

ACTH- pr oducings TS 15N (‘F@‘%Bﬁ&&etﬂ@&éaﬁﬁmcer s, breast cancer, small cell
carci nonmn, ductal carcinoma, stomach cancer, colon cancer, col orecta
cancer, poH&@sa%E%&Rﬁ%ﬁ@%ha¥%¥¥ﬁ%%ﬂ%¥%ctaI neopl asi a, pancreatic cancer,

liver cancer §?99§[3a9kgﬂgﬁ¥?§fﬁgrf'C'a' bl adder tunors,

i nvasi ve tranéltlona rcinoma o bl adder, muscl e-i nvasi ve

bl adder camwﬁalkykmneﬂER%aﬁggalkymeaehanecaaryhona, primary peritonea
epithelial _neo sSns erVi b carci noma, uterine endonetrial cancers,
vagi nal cance?? éiﬁ%ﬁ @? 30 Biva, uterine cancer and solid tunors in

t he ovar|amﬁggjk§aéheN@gB§bqg§@{3g§g9§éne@gn|Ie cancer, renal cell
carcinoma, intrinsic braln tunors, neuroblastona astrocytlc brain

tunors, gIlQMﬁﬁikYﬁﬁnﬁﬂ%ﬂ ¢CfQheryéel | invasion in the - 205 - 3 1 AUG
2005 centr IV 1€ sarconmas, malignant
mel anoma, %ﬁ %%@i 2bé$?§ Eggeneﬁiﬁﬁgﬁnocytes, squanous cel |
cancer, thyrrlogame;alr@wm R™)C(0)heteroaryl, C;i.;alkyleneOR’, and SR’,

wherein R’ ig as defined above;

R is selected from the group consisting of null,

hydro, optionally substituted C;.¢salkyl, and halo;

R*? is selected from the group consisting of hydro,
Ci.galkyl, cycloalkyl, aryl, heterocaryl, Cisalkylenearyl,
and S0;Ci.qalkyl, or two R*? groups are taken together to

form an cptionally substituted 3- to 6-membered ring; and

R™ is selected from the group consisting of hydro,

Ci-galkyl, Ci.gsalkenyl, C;salkynyl, and aryl;

provided that when Q' is OCH;, at least one of R?, R®,
and R is different from hydro, CH,, OCH;, and halo,

and pharmaceutically acceptable salts, prodrugs, or

solvates thereof.

16. The compound of claim wherein W’ is substituted with
one to three substituents selected from the group

consisting of methyl, CFi;, optionally substituted aryl,



reti nobl ast oma, neurobl astoma, peritoneal effusion, malignant pleural

ef fusion, nesotheliom, WIns's tunors, gall bladder cancer '3 1 AUG 2005

t rophobl asti ¢ neopl asns, henangi operd gytgornm, and Kaposi's sarcoma. 14. A
use according to claim5 wherein the treatnment is admnistered for an

i nflammatory condition selected from the group consisting of rheumatoid
arthritis, Npsorérasys, COXR1,i §o,:aMydrerNs RgHanulosiat B$RY),.,amdlsyst em ¢

| upus erythemat osus. 15. A compound having a formula R13 1/ W Tf

N -~z Yr wﬁ%gein Y isOor S W is rjoptionally substituted with from

one to three substituents selected frgmthe group consisting of

Cl 6alkyl, aryl, NR)2, OR, N3i CN,
Cl. 3al kyl eneN (R12) 2, -€CL-3allkwlesre N 20
wherein: Q is selected fromthe group
N(R7)2; J' is CR8; K i s CRO; L' i§

FR~, Cl1_3al kyl enearyl ,

w: 1 AUG 2005 and halo; Z' is
ting of OR7, SR, and

CRIO; M is CR';

17. The compound of claim 15 wherein Q' is OR’.
18, The compound of claim 17 wherein Q’ is OCH;.
19. The compound of claim 15 wherein R* is hydro.
20. The compound of claim 15 wherein
J’ CR®, wherein R® is hydro, C;ealkyl, and halo;
K' is CR?;
L’ is CR'Y; and

one of R’ and R' is hydro and the other is a
substituent selected from the group consisting of CO.R’,
C(O)N(R"),, C(O}R’, N(R*)C(O)R", N(R")C(0)OR’,
N(R’)C(O)OR’, N(R7)C(0)C; ;alkyleneC(0)R’,
N(R7)C(0)Ci.;alkyleneC(0)OR?, N(R")C(0)Ci.;alkyleneOR’,
N(R7)C(0)C; salkyleneNHC (0)OR’, N(R’)C(0)C: ;alkyleneSO,NR’,
Cy.;alkyleneOR”, CF;, Ci.s;alkyleneN(R'?)S0,aryl,
C,.;alkyleneN (R*?) SO;hetercaryl,

Ci.zalkyleneQC; ;alkylenearvyl,
C;i.salkyleneN(R*?) C; salkylenearyl,
C;.;alkyleneN (R'?) C; s;alkyleneheteroaryl,
C,_salkyleneN(R*)C(O)R’,
Ci-;alkyleneN{R'?) C (0)Ci.;alkyleneOR?,
Ci.ialkyleneN (RY) C(0) aryl,



wherein: R7, independently, is selected fromthe group consisting of
hydro, Cl_6al kyl, C2_6al kenyl, cycloal kyl, aryl, heteroaryl, SO2R12,
Cl_6al kyl substituted with one or morepaf _hal o, hydroxy f’;\ ‘i[lr

het eroaryl, heterocycloal kyl, 12 12N (R) 2, and SO2R él é
Cl_3al kyl eneheteroaryl, Cl1. 3al kyl eneC3_ghet erocycl oal kyl,
Cl_3al kylceln@S@z@ra/rteN @ptzoomab by .aURsl eheked'¢l; 3al kyl eneN (R12) 2, OCF3,
Cl 3al kyl eneN (R 2 ,C3. 8heterocyc| oal kyl, and CH (Cl. 3al kyl eneN (R12)
2) 2, or fwmeRrRY Jg‘?fé’thB are Péﬁ%ﬁer%ﬁﬁtheﬁnfios?mm an optionally
substituted 3- to 6- nmenbered aliphatic ring; R8, R9, and R10 are each

d d I I
| ndepondest| Y sel o5t of Lo e, 81 ouREONE LaE g, Shitl e ney a1
- 31 AUC&técBﬁarhér(tRmoﬁ uéP?:,n mlna&icﬂj th(lR'a) ﬂ;etﬁbt(l@rﬁbeutf\luﬁ R13) C
0O R7, R13 C R | kyl C
(0 R 160K © (0} Creameieede) oot N TRNE (eo5a 11 eneorr
N (R), Qné@ocﬁloéaéé%ﬁ%gg(glﬁ in '\&r( Fiﬁdﬁn(&tlaﬁ urddd Kyd £ng SC2NRY
,  CF3, C3.3alkyleneN (R12) SOZaryl, C1.3al kyleneN (R12) SQ2het eroaryl

Cl_3al kyI@n@@ialotaaﬁtmtb@m@m ybr rali Gulhkmd N ¢ R aClesal kyt enear yl

Cl 3al kyl e 2 3al kyl eneheteroaryl, Cl1 3al kyleneN (R12) C (O)
R7, Cl1_3d1¥ @t%‘%ﬁ?‘%#ﬁ‘)‘l@w) Cl. 3alkyl eneOR2, O 3al kyl eneN (R12)
C(O)aryl C3, 3al kyleneN (R12) C (0) d _3al kyI eneN (R12) 2, Cl1_3al kyl eneN
(R12) C (Q @t@é%uﬂd K SRk kyl @08 ur&nd SR7, wherein R7 is as

defi ned above: O/

J T Q.

enearyl,

wherein R?’ and R?*® are

R27 Rza

- |
3\,;&\/\1?/0
:
S T/
& ”
"




R11 is selected fromthe group consisting of null

substi t ut ed

consi sting of hydro,

Cl 6al kyl, and halo; R12 i

Cl_6al kyl

cycpoal kyl,

hydra, option
s selected fromthe gro
aryl, heteroaryl,

ally

UP 1 pAyG 2005

Cl. 3al kyl enearyl, and SO02C1. 6al kyl, or two R12 groups are taken
together to forman optionally substituted 3- to 6-nenbered ring; and
R13 is selected fromthe group consisting of hydra, Cl.6alkyl,

C2_6al kenyl, C2 6al kynyl, and aryl; provided that when Q is OCH3, at

| east one of | B8, RO and R10 is differfent from hydra, CH3, OCH3, and
hal o, and phprmaceutically acceptabl ejsalts, »ar ugs, or solvates

t hereof. 16.{ The conpound of clai m whegr é&i vaigf;ubstituted with{ one to
three substijuents selected fromthe ¢group consmsting { met hyl , | CF3,
optional |y shbstituted aryl, - 208 3|1 AUG 2005 N3 yI, C (O] R,
CL_3al kyl eneN (R12) 2, OR7, N(R7)2, hglo, and -CL_ 3al Yepbne 17. The
conpound of '3‘|"'8:|‘Fﬁ"}5"WI|C| et —G—+s—6R +H8—Hre—conpourd—of—ct=ari 17
wherein Q ip OCH3. 19. The npound & claim15 wherein RI3 is ydr o
20. The conppund 6t claim rein J' CR8, wherein R8 is hydro,

Cl_6al kyl, apd Q%Lr 3 L' ig CRLO ; and one of R9 and RLO is
hydro and thg NHS i tuent {sel ected fromthe group consisting
of CO2R7, C(Q) N(R7Z) 2 C(0) R7 N (RI3) C(0) R7Z N(R3 CL0) OR7,
N (R7) C(O)dR 7, N (R7) C( Cl 3al HW eneC (0) R7, N (R7) C (O
Cl_3al kyl eneg (0) OR7, (O C1 3al kyl eneOR7, N (R7) C (O
C1_3alkerneVHé:jf?‘:iff> (O (1_3alkylene802NR

orxr

wherein R?*® is

R29




Cl. 3al kyl eneOR7, CF3, Cl.3al kyl eneN(R12) SO02aryl, Ci1_3al kyl eneN (R12)
S02heteroaryl, C1. 3al kyl eneQCl. 3alky:§fearyl Cl _3al kyl eneN GR18); 2005
Cl.SaIkernearyI Cl_3al kyl eneN(R12) _3al kyl enehet eroaryl,

Cl_3alkyl eneN (R12) C (0) R7, C1.3alkyleneN (R12) C (0) C1_3al kyl eneCR2,

Cl. 3al kyhgneN (B bu%%@mﬁhted 208y Ehe3 gk!s&}(aeegwsﬁg%%}l gCok0)
Cl. 3al kyl eneN (R12) 2, Cl1 3al kyleneN (RL 0) heteroaryl, and SR7 . 3

1 AUG 2005 21. Use of a conpound of claim15 in the manuf act ure of a
nedi canent (Redimsehyhawonbi-naphenyw-ehhglthenoehbpapeuatile- (&gent, a

di oth t t h f t hod of itizi
ol | neARCKAGPYFOgar- Andd) gUrRG-CL PRBFBEABPApeuti C or radi of hor apeut ] o

treatment for a nedical condition. 22. A conpound having a structure R27

wherein [211309aR88c3E20Ta82RETBRE - HeyaN-¥ - o bhblly - B (GHRH NeebyLY O -

pyrazin-2-yl) -ureido] -benzamide;

N- (3-R-1-cylcohexylmethyl-pyrrolidin-3-yl)-3-methoxy-4-[3-
(5-methyl-pyrazin-2-yl)-ureido] -benzamide;

1-[2-(2-dimethylamino-ethoxy) -5-methyl-phenyl] -3-pyrazin-

2-yl-urea;

1-[2-(3-dimethylamino-propoxy) -5-methyl-phenyl] -3-(5-
methyl-pyrazin-2-yl) -urea;

1- (5-methyl-pyrazin-2-yl)-3-[5-methyl-2- (pyridin-3-
ylmethoxy) -phenyl] -urea;

1-[{2-(2-dimethylamino-1-dimethylaminomethyl-ethoxy)-5-
methyl-phenyl] -3- (5-methyl-pyrazin-2-yl)-urea;

1-[5-methyl-2-(2-S-1-methyl-pyrrolidin-2-ylmethoxy) -
phenyl] -3- (5-methyl-pyrazin-2-yl) -urea;

1-{5-methyl-2-[2-(1-methyl-pyrrolidin-2-yl}-ethoxy] -
phenyl}-3-(5-methyl-pyrazin-2-yl) -urea;

1-{5-methyl-2-(1-methyl-piperidin-4-yloxy) -phenyl]-3- (5-
methyl-pyrazin-2-yl) -urea;

1-[5-methyl-2-{(3-(8)-1l-methyl-piperidin-3-ylmethoxy) -
phenyl] -3- (5-methyl-pyrazin-2-yl) -urea;

1-[5-methyl-2-(3-(R)-1-methyl-piperidin-3-ylmethoxy) -
phenyl} -3- (5-methyl-pyrazin-2-yl) -urea;



31 AUG 2M HNH O NHH 0; ~H or wherein R29 is R29 - 211 - 3 1 AUG 2005 23.
A conpound sel ected fromthe group consisting of: 31 AUG 2005

N (2- di net hyl am no- | - phenyl - et hyl ) =39ret hoxy- 4- [ 3- ( 5-

met hyl - pyrazi n- 2-yl ) - ur ei do] - benzam ne;

N- (1-aza-bicycl o[ 2. 2. 2] oct - 3-yl ) - 3- net hoxy- 4-[ 3- (5- net hyl -

pyrazin- Ekﬁﬂ)maﬂhykkﬁ tﬂﬁmﬁﬂﬁyk}plperldln 2- ylmethoxy)—phenyl]—B—

N ( 3- R—l cyI xyl nmet h; yrroI|d|n3yI) 3- met hoxy-4-[3
(5- et hyi2 tjkyeln—@’ 23%{"?2 Werfran de; _
2-(2-di rret hyl ami no et hoxy) 5- et hyl - phenyl | - 3- pyrazi n- 2- yI urea;

1-1

1-[2-(3-di {T’gﬂ_tnll'g/d I0- pf C}MI %:{E?éﬂ)/dlrp@e%dxy% —(;ﬁlenyl] 3-
met hyl - pyrazi n- 2 yI)-ure

1

- ( 5- netimd hyphHazrar 242 )yJB)-{LSrevet hyl - 2- (pyri di n- 3-

yl met hoxy) - phenyl ] - ur ea;

1-[ 2- (2-di pet hyl am no-1| - di net hyl am norrethyl et hoxy) -

met hyl - phiehy1MSEY 5 dretthy S A YT H ﬂgﬁrﬁ) hirea; phery11 3 (5-methyl-

1-[5- rreté;yll a2 2 - netdyl -pyrroli d| n- 2-yl met hoxy) -
phenyl ] (5- et hyI pyrazin-2-yl)-urea;

1-(5-methyl -2-[2-(1-nmethyl -pyrrolidin-2-yl)-ethoxy]-

phenyl } -1B3- (b-fmridyd -pytlaziati2r Y g ipgeiadin- 3 -ylmethoxy) -phenyl] -3-
1-(5- n'eth I-2 (1 rrethyljégiaerldln 4-yl oxy) - phenyl ] - 3- (5-

met hyl - urea;

1-[5- rrethyl 2(3(8) 1- met hyl - pi peri di n- 3-yl net hoxy) -

e A i S T T e

phenyl ] Iﬁet(@mmydz:pwm]n}&z;éa ur ea;

1-[4-fluoro-2- (1-methyl-piperidin-4-yloxy) -phenyl] -3-(5-
methyl-pyrazin-2-yl} -urea;

1- (2-methoxy-4-methylaminomethyl-phenyl) -3-{(5-methyl-

pyrazin-2-yl) -urea;

1-[4-{[(furan-3-ylmethyl)-amino] -methyl}-2-methoxy-
phenyl) -3- (5-methyl-pyrazin-2-yl) -urea; and

1-{2-methoxy-4- [ (4-methoxy-benzylamino) -methyl] -phenyl}-3-
(5-methyl-pyrazin-2-yl)-urea.

24 . A composition comprising a compound of formula (II)
and a pharmaceutically acceptable carrier, said compound

of formula (II) having a formula

R13



3 1 AUG 2005 - 212
1-[5-nethy|-2-(|-nethy|-piperidin:22¥5n§thoxy)-phenyl]-3-
(5-nmet hyl - pyrazi n-2-yl) -urea;
1-{5-met hyl - 2- (1-- et hyl - pi peri di n-3-yl oxy) - phenyl ] - 3- (5% 1 AUG 2005
met hyl - pyrazjfls,2s fl ly Urdio or g,
1-[5- et hyl - 2- (pit peri di n- 3-yl net hoxy) - phenyl ] - 3- (5- net hyl -
pyrazin-2-yl)-urea; 1-[5-f
Iuoro-2-(|-wetmﬁ-piperidin-3ﬁylnethoxy)-phenyl]-B-
(5-nmet hyl - pyrazi n-2-yl)-uregs
1-[5-f|uoro-2-(1-nethy|-pipE?idﬂn-4-y|oxy)-phenyl]-3-(5-
met hyl - pyrazin-2-yl)-urea; X
1-[4-fluoro-2-(l-methyl-piperidin-4-yl oxy)-phenyl]-3-(5-
met hyl - pyrazi n-2-yl)-urea;
1- (2- met hoxy- 4- net hyl am nonet hyl - phenyl ) - 3- (5-net hyl - pyrazin-2-yl)-urea;
1-[4-{[(furan-3-yl net hyl )-am no] - net hyl } - 2- met hoxy-
phenyl) - 3- (5- net hyl - pyrazi n- | Y-urea; and
1- ~2- nmet hoxy- 4- [ (4- met hoxy-[benzyl am no) - met hyl ] - phenyl } - 3-
(5-methyl -pyrazin-2-yl)"-unea. _24. A conposition conprising a conmpound of
formula (11) and a pharmaceufi cally acéeptable carrier, said conmpound
of fornmula (I11) having a formula RI3 W J N2 Y (IT) - 213 3 1 AUG 2005
wherein Y is Oor S W is cY optional[g substituted with fromone to

r

t hr ee optionally substituted with om one to three
substituents selected from the group consisting of
Cigalkyl, aryl, N(R’),, OR’, N;, CN, C(O)R’,

C,.;alkyenearyl, C;.salkyleneN(R'?).,
0

~Ci-3alkylene—HN

O
and halo;
Z' is
§ / J.
M K ;
Ll‘
wherein:

Q' is selected from the group consisting of OR’, SR’,

and N(R"),;
J’ is CRY;
K’ is CRQ;

L' is CR';



substituents selected fromthe group consisting of Cl_6al kyl, aryl,
NNR) 2, OR, N3, CN, C(OR, Cl_?gal21lﬁ;éer1earyl, Cl_3al kyl eneN (R12) 2, and
halo; Z' is wherein: Q is selected™fromthe group consis iwn;gj(]om[]SCR ,
SR, and N(R7) 2; J' isCR; K is CR9; L' is CRIO ; - 214 M is CR11;
wherein: 31 UL ln-{RZ, independently, is selected fromthe group

consi sting of hydro, €1 _6al kyl, C2.6al kenyl, cycloal kyl, aryl,

het eroaryl, SO02R12, Cl1.6al kyl substituted with one or nore of halo,
hydr oxywhersgin: heteroaryl, heterocycloal kyl, N(R12)2, and SO2R12,

Cl. 3al kyl enearyl, d _3al kyl eneheteroaryl,

Cl. 3al kyl eneC3_ehet erocycl oal kyl, Cl1_3al kyl eneS02aryl, optionally
substituted ®._3aden ) 1B S@éﬁ@,ted%f_r% 1S FEIQYERL2) 3+,

C3_shet grocygl kyt 1 ( ] kyd enef\ wo R7 groups
are taken t%get or 1y ?or%lﬁ%%]ggo'na(lﬁ'? su l?%llf% u%%%lg%a-‘ﬂt&%ifi- nenber ed
al i phatacy | nget&BoaRe] , a®LRR1D @r.eaPagh suisketpicnatesd | wiskl ectecrfrom t he
group consi stj of null, hydro, ﬂ;l 0, optionall substituted Cl1 6al kyl,
& b0 gt o edialc naBr ity Nty Iy iRy L et er s Kerdet s ooy R
N (R13)n &R€0), Rina NsdRE3) &( VenedR7) &0 0RG 1 Mhéf) efod Byl
Cl _3al kyl eneC (O R?,JﬁlN (R7 %B(Icgn%l_}?a% ky]l %éneCy(O) CR?? N %%i?ﬁ C (O
O _3al kK§i-enBoR enely{ Ryt e eoycz1a Bay ky [ @neNHy Y @)eSRarN ( R7) C (O
Cl'3a|K¥$€{§§§¥?¥Uéubstituted Ci-salkyleneN(R*),, OCF;,

CisalkyleneN (R*¥);", Cj.gheterocycloalkyl, and

CH(C; salkyleneN(R*).),, or two R’ groups are taken

together to form an optionally substituted 3- to 6-

membered aliphatic ring;

R®, R’, and R'® are each independently selected from
the group consisting ¢f null, hydro, halo, optionally
substituted Ci.¢alkyl, C;.galkenyl, OCF;, NO;, CN, NC,
N(R"),, OR’, CO,R7, C(O)N(R"),, C(O)R?, N(R*)C(0)R’,
N(R™)C(O)OR?, N(R7)C({O)OR’, N(R")C(0)C;.;alkyleneC(0)R’,
N{(R7)C(0)Ci.;alkyleneC (0)OR’, N(R’)C(0)C; ;alkyleneOR’,
N(R")C(0)C1.3alkyleneNHC (O)OR’, N(R')C{0)C;i.;alkyleneSO,NR’,

C:.;alkyleneOR’, and SR’, wherein R’ is as defined above;

R is selected from the group consisting of null,

hydro, optionally substituted Cy¢alkyl, and halo;

R' is selected from the group consisting of hydro,
Cy.salkyl, cycloalkyl, aryl, heteroaryl, Ci;-jalkylenearyl,
and S0,C:.galkyl, or two R'? groups are taken together to

form an opticnally substituted 3- to 6-membered ring; and

R is selected from the group consisting of hydro,

Ci.galkyl, Cs;galkenyl, Czealkynyl, and aryl;



Cl_3al kyl eneOR7, and SR7, wherein R7 is as defined above; Rl1l is selected
fromthe group consisting of null, hydro, optionally substituted

Cl. 6al kyl, and halo; R12 is selected,f fOﬁ]the group consis%igﬂ@oﬁ%hydro,
Cl. 6al kyl, cycl oal kyl, aryl, heteroary Cl1_3al kyl enearyl , 1
S02C1. 6al kyl, or two R12 groups are taken together to forman optionally
substituted dﬂd@dmrm@r etherl g; iNhyRES iy seligct ad ﬁéam:t Baegr oup
consi stin @% dro é _6al kyl , C2_&al kenyl, C2_6al kyn and aryl; -
215 3 PIA 5 c'mcé)vli cdst Haf fameRt QL rps hyér@fofSH@cn%CHat gnghst one

of R8, RY,pand RO is different fromhydro, CH3, OCH3, and halo, and
pharmaceutidally acceptable salts, prodrugs, or solvates thereof. 25. A
conpound sel ected fromthe group consisting of or and 0 1-11

and pharmaceutically acceptable salts, prodrugs, or

solvates thereof.

25. A compound selected from the group consisting of

, and



