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119(e) of United States Provisional Application No.

60/ 719,519 fil ed Septenber 22, 2005, the content 5 of

whi ch iBUSER SHEEERQGY (&4 6 GOMPOENDSHEEF UL ASKEYASE
THE | NVENTI ON [ 0002] Thi g4 Nt relates to fused

het erocycl i ¢ conmpounds u§%¢§;{ﬁé§t@|ﬁr§ase nodul at or s,

| nedoudli NOTHib EppTREHbRETaRRs SHiorABKAYT it khAadSEtZ 3§ Y3 D(e) bhEnited
invention 10 further pertains to pharmaceutical

c Stgpessirovigivsalcdpilisativmyoab0/l Easi9 ﬁﬁzé Sepiepbgnd2, 2005, the content
acgo:ldi n?itol_thaﬁ%ciﬁ\éenti on.that are useful for the

t PESPHEHE MSPTROLHE PERPYIERL?EE to ki nase modul ati on

and nethods of inhibiting the activity of kinases,
including MK2, in a mammal. 15 BACKGROUND COF THE

| NVENTI ON [ 0003] A FAEL® OHEE IVENTHANnes

T P4 ey TS BB e 08
C)ﬁg&l‘ﬁla%, iﬁélﬁ@i}p@ﬁhel thodula@RFofMIAPK A1 indRl-2 eaked The ﬁwlention

w de variety o I seases, Including Inflammtofy bowe
difiztiws pertaihetorphhohatenti¢ah compesitipsaonagiieg anfedst opé eompound
scl erosi s, .endot axi n shock, ost eoporosi s, ...

APSHPETIRE fO the al?‘ge@g@%?kaaﬁr& Uésmgggttwée gtrofeqnditipys relgted to

€ ibhasd BBAYIagS thPEMISIn Rt tine tNOhctivid of kAD2ds, iRtudRy MK2
13452 1354; aanndédga rrar o&%{]ﬁgf .mfg Curcrl.\%%ed. Cgesfnm:éu R ’
Vil a nanmpd@A99), at pp. 807-823. Evidence in human

patients indicates that protein antagonists of

cytoki nes are effective in treating chronic

i nflammatory di ;@b EﬁﬁN

nmonocl onal anti %%S%Rﬁ - ac?:érzr[{ re )@?ggt%anki n et
al[0go3Br . A largbnirhbermaficglokineVphrtid#pale i %o inflatnnipory response,
334-342), and soluble TNF-a receptor-Fc fusion

pinsiuding et divet detand(IBeEonpihe| cxmpreductipn of gyipkines such as IL-1

| nt d.. Vol . 130 (1999 .pp.. A78-:486) . [ 0004
riia TR R et b gt g R, gTRiahiéth ppERf bower
I fRP2RSBetrfatd artitRl Pakiash, dibikipR scRHss, 88dotb@h shock,

exan‘pl e, amt ogen, an | nfecti ous or gani sm or traunmma.

30steopraesiadtlzhriniers diseasefantipngestivoberst fadnrearSee eigeHenry et al.,

. ' vat Lei ki el udi
TSRS PR 8 e SuB SR 43, L U B,
PRRERQDYS)AEH 1 807-82 Y\OF2AB{de0B Blan BeléntSRARGIQ IR Dfotein

by an upstream MAP ki nase (MKK3 and MKK6) on threonine

apefagynisss pheytetiingsiane effective nGrgatipgrchromi¢ inflammatory diseases, such
characteristic of 8 i.so Th 3 inase.i s an
Pyl ngUgRal el BE P o Eabel) StRarian & 17 r.

Ki S et : : ] _
S S PPt p - BB MNP poctpict e fusion
1pR8Reil (B@nerbefft DRBOMM2nd & ., @notiatern.tMed., MphExr (3999), at pp.

b dom tl | ated b 38 i
27_2§6fmnan y regulated by p38 in

[0004] The biosynthesis of TNF-o occurs in many cell types in response to an
external stimulus, such as, for example, a mitogen, an infectious organism, or trauma.
Important mediators of TNF-o production are the mitogen-activated protein (MAP)
kinases, including p38 kinase (p38). Activation of p38 requires dual phosphorylation
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cells. In fact, MK2 was the first substrate of p38a to
be identified, and in vitro phosphorylation of M2 by

W@ 3Ba/08814 equi red for MK2 activation. M2, in PCF/HS2006/037056
phosphoryl at es substrates |nclud|ng but not limted

to heat shoc ot ei HSP27
PO Eeany ML ?’ﬁgﬂi N(Ig&f»i qny threonine and tyrosine within a

s
eJTﬂf e%lgbglgf %%Qci_%‘;ls?fc%z%éé Ego%s;g‘hé 38 kmtasebls ulgstream
pﬂmtase bf (iEd)-actikdted protslﬁrklm[ﬁsé-esmmiﬂ)rﬁ’&ﬁi lanas(e%)IAPKAP K2
tyr05|ne hydroxylase nost |ngor an é% adenosi ne

o MIK2 i Y98 F?SEWqutéZ?reﬁ?” (\MEXS HioRd) ﬁ'@PIErI %R ARE
RNA,
5 DYTA0. PR AT AL ke SRR g

T%él]@t mawm WASthE Y@ sRR@hte cmpseéw& Bélideffifed, Iaﬁd PHES
MK2 gene that 15 resulted in the generation of

MgRosibbiydatemt of N2 by 880 katehywiasdofior MK’&hthl&bbn W1, in turn,
[ 94-97. Thes

ot e ikiiBe, BY nohbmvad ias iethsbak protein 27

r n XPSH)S

D SRSEE A Sl BeHE ol R P 1K DY) DRAREy RABR photein- 1 (LSP-
10 t He IMHPoxyeemmse 5eEO) ),ccANIB md:s@bmk 6@hm®ﬁ:ryh@p1foteﬁmn((EREB§; ATF1,

mce chall e M LPS had r)gguced | evel s of TNFa

| EeTpmyesqnse g tyregige hyroxdasgnend pest dppiantly, adenosine
Lehagfiafk-rRh- ele‘iﬁ:‘eﬂp z%l@ﬁ) bifah %‘E&eﬁ?f | £ 8 Bindfl ggﬁo&mvi@gulate the

i ncreased suscept I 1ty 16 LI steria MDOCY1

| niRAGAIseabiltn df adlaainties rhdtdtofstsdcinadT]Ro. 288 SJ@X-IZal
role in host defense agai nst intracellular bacteri a,

pr{%lébl y taededmuidtions haghear infipdgeedringathe mpusEMK2 gons that
15 ?stuE e k%;rﬂs?%st%o 'IUII&S %eﬁ&%nt hece a%tge; ﬁa{éiz]aﬁ& gt];atl ]X?t Cell Biol.,

er| or nmechani's
J Voll. rmm999) at p{pm 9%6 a’hém,-déﬂcle%5nﬂ¢b exhffiéd 4fckehsed stress
Mor eover, since is located i medi ately downstream

ofeslys%icp i L?ﬁ'éndfblggi edgiiel shaek gt hﬂﬁjagﬂ;eﬂiet Surglva]e@mnmued to
U P, SRR By e e

t BRdIRBYed WHHTPRGal P&luc&PI%%IE’ of TNYeQfL-YBde sS4 fabIFRNS 1508 id
effects. [10007] Pyrazol o[ 1, 5-a] pyri m di ne derivatives

20 hMae esentlydilsbhaysbal. I%Oﬂﬁbthmmm (id9 stmabd increased

d havi Ki
20 ray 1S e E e sl Tt ust e e b Bhad
apshenmdl ROIE $n Rbst @@h‘ée@ighﬁl@t fnfScelpldr %h@t&l@f prétiaBRSBRugh fthe

i ncluding MK2, woul d be desirable in t etreatmsnt
diepmlatien ofl WNFdCI &dﬂENV,SIWb ke thearytokimesdeaqtimd fbythe activation of

b Sarg! ot st e ST B A  RAEn A6Vl 168 (2002),
25 | B%m?%p@t RREYovRE qu{csgl%%@?solgg%?é%ﬁ%&eg &%%&Eﬁﬁ%m in

UWMVARY OF THE | RWVENT
[ ﬁm@?oﬁlstgmahng)pathma;y, ctaspopaigedithat MK2 ¢could ﬁﬁfas Bdocal point for
|nfla i mmune, di sease haying the formul a
(fopre §@ e ;R} Eq_qé@tmg the inflammatory pathway thereby reducing the
possibility of undesirable side effects.

[0007] Pyrazolo[1,5-a]pyrimidine derivatives have been disclosed in
30  'WO02004076458(A1) and described as having kinase inhibiting activity.



FQR2Y 10 (I) or an enantioner, diastereoner, or a
phar maceutical |l y-acceptable salt, thereof, wherein:

wopr@70883E or F is N, and the other of E or F i BCTIUS2086/637056
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NR4R5i 15 Z is N or CR3, provided that if Eis Nthen

Zis N Y.is selectedfromh(gsdrogen g@
sd@@?fﬂt ut SEvagqegnoundy eayethods tfgrodulating the kesivitly of kinases,

SO MRS 8 Qe o DADRGe U i BN s that are

C(méalME’@ @l’ cy@dl&llle@ adukl bis TRVE! k@Y evef ¥okoddsiNEY |Lo @:owde
het er o)%gé 2ary and heteroaryl, provided that if
ors

i SMRyd ot fhhesinRsoved potesgy bnd tdsted widesirabild dideeffects.
car boxam do group; Rl and R2 are independently
sel ected from (i) hydrogen, alkyl, substituted alkyl,
al kenyl, substit ut@evALXRYYOF Birl tituted
al kynyl , hal ogen, nitro, cyano, %@&EN%% NR1oRi 1,
NFEMI!R] O) Rhd pre€Of2 Bmmtl@( poyidtocommdunids G3dRiiloin treating inflammatory
C( NRlo ycl oal kyl , heterocyclo, aryl, and
Ese%ﬁe Vﬁnﬁah&%@ullaz en 25 together with R2
and t he rlng atons to which they are attached to form
a fused 5-, 6-, or 7-nenbered cl oal kyl, aryl,

het eroaryl, or cycloheteroalhy is selected from
hydr ogen, hal ogen, al kyl R; ed al kyl, al kenyl,
substituted al kenyl, alkyny ; {1 tuted allcynyl,

nitro, cyano, SR13, ORl3, 3R14, -3 WD 2007/ 038314

PCT/ US2006/ 037056 NR13C(=0) R14, CO2R13, C(=0) R13,
-0 C(=0O R13, -C(=0 NR13R14, CY)&GoaI kyl, heterocycl o,
aryl, and heteroaryl; R4, RS and R7 are

| od ep emheiohiey, ddstaedred, diraophafyiaseagedly-abckpthble salt, thereof,
substityted al kyl, alkenyl, substituted al kenyl,
al kynyWhessWst i tut ed al kynyl, ORL5, SR15, 5 C(=0) R15,

S(O) pRL7, SO02NR15R16,
cyc]g% &‘%Ngﬁéocyce%y%rgﬁf%ghd heteroaryl; or (ii)

RX isNRa&ken together with R5 and the nitrogen atomto

which they are both attached and/or R6 is taken
t 6getherCh. Provided A ik This WihendgisiN;at om t o whi ch t hey

S35 A, 0 QAR 0L g,
RL6 at atkgajl, adstifutentieyms], aanogiiﬁm?ﬁgg&%ﬁy SRe| | ;Kgngl)Rg, NRgR,

from (i) hydr al kyl ,
subst i {{:Be %ﬁ:gléﬁy,lo -C(@PRen (=0 Mi @M@i@ﬁ@él%?lﬁym(enyl
cycl oa I r C
(1) O bttt e Elon oY s ROl BitE By Ry i dpgromen
at t achetn Fg8s bBedybkiititutedgeitihe l’:afbbidi]nBB gréupd/ or Ri o0 is
taken_together with RL1, and/or R13 is taken
R; and R; are independently selected from (i) hydrogen, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, halogen, nitro, cyano,
SR10, OR10, NR10R11, NRjgC(=0)R 1, CO;R 19, C(=O)R 10, -O-C(=O)R 1o,
C(=O)NRoR 1, cycloalkyl, heterocyclo, aryl, and heteroaryl; or (ii) R; is taken
together with Ry and the ring atoms to which they are attached to form a fused
5-, 6-, or 7-membered cycloalkyl, aryl, heteroaryl, or cycloheteroalkyl;
Rj is selected from hydrogen, halogen, alkyl, substituted alkyl, alkenyl, substituted

alkenyl, alkynyl, substituted alkynyl, nitro, cyano, SR;3, OR;3, NRi3R 14,
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15 together with R14, and/or R15 is taken together
wth RL6 to forma heteroaryl or heterocyclo; R12,

WOR1007/038304 R18 at each occurrence are i ndependeP€T/¥S2006/037056
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sel ected fromal kyl, substituted alkyl, al kenyl

substituted al| cea/ al ky substituted al k
oo o MO Couka GaPIh s ShE O O YR ABwycloaliyl,

at eac e N. CN, or NH, and is 1
o 50 Bl %ﬁal“ahgte“’% Wi sos: (1) i1 Eis G Fis

N, R4ZR!; B, @%l% @fbdinéfepeﬁdé\h(y"d@])ecte&'ﬁ(oh‘ﬁliﬁlrogen alkyl substltuted alkyl,
NH( unsubstituted phenyl), or NHNH2,  t hen IS othe
t han hydiFayb ﬁubﬁtmﬁgd @i@@wl aékmnylz sulgspifuted alensé, @RlSFSRBs

B R R A DR QR0

NH( - t1ek J)he kAo Ly l@e) i tﬁ&ﬁ tOfMer with
N0 Sacehkl helbiio, A pIFhIG0 B8 R i el (ORcHer wi

NH( CHR s(and e mtnqg@datom tandudistheY aredgjhpattachiyd andéor R is taken

is o%?éﬁ%ﬁﬂtfl tﬁ%%t?r #@SUbSt m ukfﬁk élhﬁjg S%Ied%oé]aattacﬂed to form

pi per i di o forh‘lé(a@i'@tooyr|d| ne); (c) and if Xis
| opentyl), then'Y is other than 5

NH(cyc
NHR s %@J Ibl}'l)ﬁRlIlyR)3; R(«dRisammatl Rfs 3 ehch dc@HB)qesubstdepandently selected

oot g OV ergecet Mo sl S B bt B A

phenyl )ajiynie Bubbtitie PRy 1 I8 alKA? a.ryl I‘I’lef’er&ar?fll\“igd RidfBcyclo; or

[ 0010] The present invention is also direc
phar madgutogether withissiitrogensitor sewhichitieytareattaahgd, Rs is taken

di seas ssoc ed with Kkipase nodul atjan, includin

odut atvae ratp e by Rioh BT 18R o thika) BB e pen
CONMPOURGHRE Wil Y lad/ok Rys B '%aken together with R16 to form a heteroaryl or
phar maceut i cal | y-accept ab bl'e salts thereof d0

phar rrachewmcga]lol;y accept abl e carrl ers or di I uents. The

i nvention ther, relates to. ds, of treati
e R 00, R AL e i PRSP CEeIAGHAOI AT Gy substituted

i ncl udigng1 tiNenIP disabdi@aied U kil
adm ni sa{kgr |angnWt)o a atlaentn I'n egd of 'suc alk?’]ngz}\tc loalkyl

a t her apéhcitaradrlyly and hﬂeltocycéo amount of a
W at each occurrence is O, S, N, CN, or NH; and

pislor2,
with the following provisos:
(1) ifEisC,FisN, Zis CRs, and X is NH(Me), NH(Me),, NH(unsubstituted
phenyl), or NHNH,, then Y is other than hydrogen or halogen; and
(2) ifEisN,FisC,ZisN, and Y is NReR7,
)] then X is other than NH(C,.4alkyl), N(C;4alkyl),, NH(C,.
salkenyl), NH(-CH,-furyl), NHNH2, NH(Cmethoxyalkylene), and NHAc;



conpound according to fornmula (1). DETAILED
DESCRI PTI ON OF THE | NVENTI ON [ 0011] The foll owing are

waledornsgsions of terns used in this specificatipCI/asmoE7056
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appended clainms. The initial definition provided for a
group or termherein applies to thatﬁgroup or term

t hr oughout t(he spadifX et En@ubstifntedsor ynsabsiitetadpysidyl) or
: - U t ] ‘
hat cansht-CRasaBPObRE o 3Rt BRRph PER L RS ther

or branched chaom hydrocarbon groups having 1 to 12
carbon atons,/ preferably 1 to 8 carbon atons. Lower

al kyl groups, that -5 WD 2007/038314

PCT/ US200¢ 56 is, alkyl groups of 1 to 4 carbon

atons, ar gy nost YP™¥ erred. When nunbers appear in a_
subscript ‘after the syRfdbstitpied pipesidighos N CHepyridige);
with nore specifi Chtas -t f t hat
a particul af@gr oﬁg&%ﬁ{%ﬁ%ﬁiéﬁﬁ’ %lg‘ggg?gfh%}m

" C1- 6alNKehclopeiftg);s to straight and branched chain

al kyl groups with one to six carbon atons, such as 5
met hyl , et hyf) napd #p¥ s N{Cpessbsjituted phamyl)or N(CBayridyl),
n-phnnyl, and so forth. The ggubscript "0" refers to a
bond. Thus, the term hydroxy(C0-2)allcyl or

(CO 2) hydroxyal I cyl includes hydroxy, hydroxynethyl
and hydroxyet hyl. [0013] term "substituted al kyl "
refers to an al kyl gﬁUu'{é as defdrled above havi ng one,
two, orthenhY éscotberitban t uelt s sel ect edrfrom the group

consi stin f. hal o e 10 trifl uor th ,

al kenyl , guZ@t it &P%ﬁ?ﬁ%éﬁﬁu}gsw‘iﬁg}ﬁﬁ?l}%ﬁr& 256%}]&?5@5‘11
oxo (=0}»~ORa, SRa, (=S), -NRaRb, -N(al kyl) 3+,

- NRaSOd RaSOPRc, - SO2Rc - SC2NRaRb, - SO2NRaC( =O) Rb,
SOBH, -RXOH® -OC(O Ra, -C(=0)Ra, -CO2Ra,

-C(=0 NRaRb,! -C(=0) (Cl-4al kyl ene) NRaRb,

- C( =0) NRA(’SCR) Rb, - C02(d - 4al kyl ene) NRaRb,

- :0) - - - k N- Ok
A g g PR 5 SR i Bl B Sy s
heteubartychtinhéis@ises dB38oddted Rith &fiiss glodtheeh, fin@ading modulation

hydr ogen, . al kyl , al kenyl, CO2H, C02(al kyl),

|
csespeqalbniahibjiion) ohMA, COBRHSRE comppiEndy |0%fqr91u,1a @apt hy! |

b b A0 TR L G Db s o

nidiln@ge MmhatiGrnisy fiirtieNrelfed tomivtRo R GefGECdifeas@lassociated with
heteroaryl, and R, is selected fromsanme groups as Ra

afis S RO oHydre fenmodgaoruel RSy hEl Rpniscing
RGBT 03 05 A RG-S, B

avainpalidaceatbgno Gsrmmld (fpgen atom of Ra, Rb, and/or

&, said substituent(s) being selected fromthe group
consi sti ng &EY@IAEéﬂﬁSQm&@i@ETR@nWYEWHKg&y

OHASEL] Toeld'Se gibTa of e e B R e an
Cagtcadeddhink. The MiltADeHition Dré&adddayt A ﬁo%)g:gﬁﬁiekéih hpplies to

-NH2, NH(Cl-6allcyl), N(Cl-6alkyl)2, N
stirt goug g keym)througiientyieGipedificaidnennd chens, igtixidneity or as part of

al kvl ene) NH( al kyl =0 (Cl- al kyl ene) N(C1_
4%%b?r)gf%upcg{d%%%t?‘%gﬁ%ﬁ&&%ﬁ%nyI , benzyl, phenyl et hyl,
Plowne| OXyThelgmz YAIRNY refB@8RS BYdight@r branched chain hydrocarbon groups

having 1 to 12 carbon atoms, preferably 1 to 8 carbon atoms. Lower alkyl groups, that
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four to seven nenbered heterocyclo or cycloal kyl, or a
five to six nenbered heteroaryl. Wen a substituted

W@bkdoylo3azs4 substituted with an aryl (including, PEDDS2080037056

10

15

exanpl e, phenyl and napthyl), heterocyclo, cycloal kyl,
or, heteroaryl 8rou said -6 WD 2007/038314
PGY/allsd GoBIe 97 D564 cribar atvmsy ateanest arederzes. Y muEbbrs|appear in a

r&glb%c!?#% eH%ythg %?( f oo% 2@0 &lé Oghed %n;\é%egws ‘f’@b&lﬂe %gglﬂcﬂy the number
s kiflcaftbnialorhdaf 4 ﬁdrﬁcﬂlléﬂ éowﬁﬁ@% séafidl. PorakamphenC t Afyl" refers to

desi gnation "C02" is used herein, this is i ntended
t ostnaghe end brahctlmd@hmu plleyCegiOups with o0 1c5§1x Yhi®bn bioest @rcinas
|s used toget her wth another group, such as

i ﬁneti'l&lp 5l PPy, 1 eRrepsLopuirb P8R Ldepeidsang soHorHr he
: t t
BB Sl PP P ok BRI R P E04 Byt
" ahahddskdroxtyeh §x3&1§bt1*?yl aBdBedrbiydugd. al kyl group as

defi ned abové ereé at | east” one of the substituents
i 40813] ar Jhe tesmc isulssitibehaliry]l” rafhrsgo ab hkyt gronp as defined above

) Rl b R A A il b 5
Ry o 0SB LUl 0 O

stE‘rRaL G, DR Be.acillel)C hATRAS By, dNFG SOBRW) Sﬁzfm IGSOzNWﬂARng

ArRBARGRGRe B %@@%gx&@ﬁﬁaﬁ O R s b AR R,
doubt@)@pRicALR)NRAL,, REE bgfﬁke(@oz 904¢l C%gﬁeﬁeﬁﬁﬁ‘l{b,

"al kynyl " refers to stra
PyNB@@éFFCb)&B _PﬁTaGﬂpgRb,hNRil(lﬁyfﬂkylené)EOaﬁg,b?mgm eqh@()aaikiylairyl,
east one trip 0 yn grqQups o to
c Sroigall gk ﬁgaf% &efafpél rlpyhsredn Bo i Ry éreﬁs@sted from
e
bi \?gﬁgﬁlt?%sl}??al gh Eﬁ ugH()d é}%l%ﬁ{érfl élgrrl lobenzyl
g phepdethgly haghyl, 4 fouiﬁb seaerbmanﬁbmd&;,etepasc@rtce oab If‘ye ﬂo stna nfémbered
rbon atons %n, wherein n is

9., .20 {-
12°1p gyl Praphsp af%éhedﬁaﬂéeisaa}w TR %?IBG‘E%’JOWHQ@TF%& heterocyclo

i pLenagt e ldod oYM T, L e
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r éfael gtoopti.\eatl ®ptwhea dibeathan (b.ﬁfdmg&e ayd eadhR dréypyptionally has up
gro spect i vel s_defi ned, above. [0019] When
é? ﬂﬁ%@&%r% eltt%a%acg%%ttainv avalpbly qaghap or nifregenpfom of R,

alRkyhRINGR.., ga? alusaryh %em%rsel%l:ﬂ&{ %Irtﬁffxg g%Lﬂ)%%nmgtjilr?gS@f (C1.

groups are SU stitute one to t

s gladkyll,t((h ghatkenyshytizbiyn Aaloghig eearfoonitioybot (ad vitlade allkyh), CFs,
e term "het eroal is u

e enere N &—@)&g@r@@@m R G AC calaiy NEGRACL

Ry e NI NE Y ARG TR AL st
WIEF @), ey lonc Ny @(anoomAan@leae)NHchh@Dsomxcaf&mylene)N(c1

are re d by heteroatom(s) selected from -
M Lge mycﬁaﬁwg@egyl eyl %h?agl(ﬂﬁ)sb@henm elthrbXVemnthyl a

@;‘ﬂr% 0l Y S red ﬁb%rggﬁ:ﬁ) & c%fogﬁyyl, or a five to six membered

heteroaryl. When a substituted alkyl is substituted with an aryl (including, for
example, phenyl and napthyl), heterocyclo, cycloalkyl, or heteroaryl group, said



-7 WD 2007/ 038314 PCT/ US2006/ 037056 al | coxy,
t hi oal kyl, and am noal kyl groups, as defined bel ow, as

wowrdor/ozs14al kyl ene and al kenyl ene groups havi nBCEHUS2006/037056
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conbi nati on of heteroatoms in the al kyl chain. As an
illustration, a "heteroal kyl ene” herein may conpri se
griggsd sylens a6 as defi redrpEjow apgHhasgay have zero, one, two, or three

2-CH2-, -CH2-NH, and so 5
for?%ﬂg%ﬁs_?er aag)de%mel eroal | cyl ene does not have two

adpapgnt  aneREilisd Wil FREPWE] WndefIn@GhATwhELTe dlsicRtdn “CO,”
-S-. VWen a subscript is used with the term

het eroal kyl ene, e.g., as in C2_3heterdal kyl ene, the
subgﬁﬂdulmem,éh@rl%nﬁ@dp@é) etarbetheroupar fonOatons in t he

Sgﬁét er dl \ 1%{1? Uk @y %%gTaeE} ggeélﬁ%l&ﬁ @{9@{? gg)%p, such a8 in
W y thﬁld%n t@h?deﬁnegi’?th Ehige %&'&mﬁc@ % [T fn%Q)f the

S- nd so rth.
[ csglzsiliuénibsethafethcrsutsubsed allgylezdllh:enmuo &ok yammas, “anflaky” tefers to a

" s PURE=¥! Eie A il ioore e 6heat e Of e eHeStents is an
hetaraahky bads. ait@s thd &ﬂ%@%ﬁﬂk}ﬁ %E:a&geg Sats'uBé{fn‘ftgd lower alkyl

wi th) a group other than hy at ons
t hevingatleostiony lag sulsshiftient amlyalinﬁnslmtieﬁ art aryledirestly boﬁ?ded to

rou& sel ect.ed 1 @5 t hose recited above for

GBDPL ZFOURY 251 g ( agg;ﬂ or with a further alkyl or

Sypgile] t Ut et Rhkyhngnas

het e:ret])al kyl ene chgilgnﬁnge fergllté gtgﬂu%gto?tijﬁitﬁg V\%httaﬁletg da?cgﬂbﬁn groups

s d&heing @do fl 2 canbah legcimas aﬂidlee tepbt, onaldeyibiy [bond.yAllkenyl @foups of 2 to 6
wherein Al is_a bond, Cl_2al kyl ene, or

é%érgg{%m ddaviggjoge dopklp gond @eﬁ@si preferrsd=0) NRd-
| s a %)ongrheztg%a ﬁ%@‘ﬁg S(E]éa% 1ok le)%fféeﬁiﬁ q%dro"érzoon

- @roupa hkyihg Aeo NRdarbon @onikainklﬁt Eﬁﬁ-o&i@d@lﬂe @)nd Alkynyl groups of 2
- al kyl ene-S-, -Cl4al kyl ene- SQ2-, or -
Wé F%VP@“ gfoms rd having oae lmﬁzb%n%rp apst P@f%‘@és are

a sub tuted
DI A Sy, A Bk B A
hjzlyldrogﬁfbon gilokiys ha\&m!gDStd IZJ&ai‘Uorﬂithb,, prafelediny | 08 carbon atoms, e.g.,
substituted _al ken aryl, heteroaryl, heterocycl o,

or-(clyc o Bi0TAIn 7 kT PEef%féWédt%dﬁWeé eikeileate axpaps, th is
g% g{b%ﬁg' ybeld 4 H%Iﬁ gqph%l are ?ﬁc’osgﬁ q‘ﬁe;a Jgﬁer Ferms “alkenylene”

owever,

hemda‘r‘aﬂqkﬂyydneh efRitoibévanait rdﬂIYdi[sQﬁQtﬂke‘ﬁ?Ba{h ﬁ& giddpLdespectively,
are_each bonds. Wien Rh is aryl, heteroary

cprigmedgbovesr het er ocycl o, these ri ngs are, in turn,

[ h
QOLE DUpSERHEhS el I RS Ut L AIOHEF afSrens
V\ﬁ)kaﬁiﬁaieo aﬁaltﬂnyFP&a’H &SR @6k O 3rb0pSare [sﬁ@s%@&te&’ QethtoRke M three
"al kox % refers to an oxygen atom substituted by al kyl

oPubstiyats %S&e@éle‘éﬁme fOla%l%&Fetﬂied@ﬂC}ﬁ erabh. For ex an‘pl e,

| | ud t l.
[ BB TR SR e ol e S e e S By o st
t idaturgte® bivalent stkfghtbY bancdkehhin hydrocarbon groups having 2 to 12

carbon atoms, preferably 2 to 8 carbon atoms, wherein one or two carbon atoms in the

straight chain are replaced by heteroatom(s) selected from —~O—, —=S—, —=S(=0)-,
—S0—, —=NH-, and -NHSO,—. Thus, the term “heteroalkylene” includes bivalent

-7 -



5 or substituted al kyl group as defused herein. For
exanple, the term"thioal kyl" includes the group

WG&O@]};%BM kyI, and so forth. [0024] The term PCT/US2006/037056

10

15

20

25

 esehepibused with R g3 selerctsd (o

"al kyl am no" refers to an anmino group substituted with
an al kyl ?roup or substituted al kyI %oup as_defjned
ablsowy, Hoalkily andarainoplicel grevps. 2 dafiogd RpioMees Wk g alkylene and

Cl. 1 |
ho eSS ol 1 kg ol D bSip el b B SRR Shaiy psom
agndehtided “ﬁ&%@u@leh@%&m\ﬂi@mo@qﬁmb gmuppkudh&xsus ed

with reférence to an al koxy, thioal k am noal kyl ,

t hﬁ—(ﬁﬁb)ssNprﬂHf-efr@f@th SFORGHDar- S%ﬂH@n <K H-, and so

Lg}%‘tg}. %‘h #mgl%a]fl% ng ngr:sdalfog hd d dW&?g} aétﬁli% atoms simultaneously
C%&@gﬂzﬁﬁaz l@Uanfl LRChyH&sa Eﬁc@tqy%dmwmgﬂoﬁﬁﬂem

ower am noal conpri ses 15 an
agignas lirk(SZi 3hh&voaﬂigllmmeﬂte(sub&wpt m&rbtmhanumber aftrertiopratoms in the

Cl. 4al k | h
(m‘i‘n Ao hetehmpionp oI5 Ry R omDleni L gheteraplsylens gay

A i 0 H,-,
R Ml o R O 23%;@%9 BT RETRET
NniCHagerHAL m)rOHz MH#(Eﬁze;@le-@CHaencbhafomhand i ncl udes,
for exanple, the terns alkyl nQ dac ai ni.n
( 1062k O)ﬁ@)teﬂlwutom hPF?éOﬂAIFSH relpisite gihgiproaligylene group as
a . [ Lihe BY

SN R L G aé‘idliﬂlv%? ehcy
( heteraalkéjrhinb chain isbordedts (e swbstititahwithler grgnp ofijer thah hydro gen.

one, and "bivalent" it is neant that t(E roug ? d

aCath oar@égm%m thevpeterppikylent ghaip xgpnbe SUbSKHE up selecte
1

alﬁlé%téPéee%ngi%%%O% ?0%(% b fﬁftgd Qﬁtzl %r&%;%éﬁal%ﬁh S rth MABGEBS

- eistipdtelpaliyll gesigy. Nlﬁﬁgeﬁﬁ{ﬂﬂﬂé of ﬂae hbletdaﬂ(yhma whaie mstyded
that the selections for. all && |ncluin f or
hatkap! |CYARR, |OF ApgQ-A2-Rn,

i 4l h
W%%re%/ég %ea.lladﬁd bf gar]l%ﬁe a%’rgﬁ (flz 3%!!1% l'éﬂe @Uﬁ c#s%det é?:@l .
( L@(—C»Nm- -CEHSINRYL, ashsd- samada umgem —MJ@G?N W, a bond,
ring A and is selected from an_al koxy kMg
gﬁw@ikylfsmre %4344@@(9/@%%}4&%@? Mgr:o{;p@%wl? e-NRofe =51
I t b d
2oy AR 30, SApdedylLSel Inhoctl A A, (e

gﬁm ahRMBrawhyd bf amighichainiahd opiohatly @mhstmﬂed/\ﬁ defined herein for
2 O7/pO38314 PCT/ US2006/ 037056 [bgOZS] The ter ?
" gelsbigrgd alkylenes Ry it laldaogﬁnv gu substituted

i S SR

t Biks, %ﬁﬂb&ﬁ%ﬁhﬁé&hﬂdﬁf a9 @Sinefl héreli) pmviieaplhdwmet,}thatfor a
| east one of the substituents that the substituted

c avbstifyed bmrpalmﬁp@Rm is b hydrpggnpyien 4, Q and A are each bonds.

relghcg @a\{/ﬁ oarzl cﬁcﬁ? H%Sorth%te?ocﬁfobﬁl%ﬁ rLgéstQa:f? u@nt .
| %pﬁéhdl‘l@tsﬁlﬁs@ﬁﬁ@d @ithD6 o Ased@bpiRalsidefihed hdOR ) thehdefinitions for
term"acyl" refers to a carbonyl group linked to an

oitlgsaiemeadi cal, nore particularly, the group
C(=O Re. The group Re can be selected from al kyl,




al l cenyl, al kynyl, am noal kyl, substituted al kyl (i.e
substituted allcylene), substituted 10 al kenyl,

weaiwsnseswut ed al kynyl, cycl oal kyl, heterocycl o, P&r/yk2000037056

10

15

20

25

30

heteroaryl, as defined herein. Wen Re is aryl,
het er oar yl cl oal kyl, or heterocyclo, these ri

aLOQZZI n tmmrten'\ﬁl AP acrfpsg» ta B S AHART AR RSH ALY A0V or
:%u@og@tu?ed?#@ﬁ %Sde?ﬁ%%gﬁ%guﬁ % g%drrﬁ';blgq O%%;?g&k ngr HOlhdes the

rglfogpsot@ AILGAT boxy group ("GO or O 15 OC—)
| Tnked t o %n organic radical (CQ2Re), as well as the
bjeeaBent recens “alitylthic02fers todERRe: atewnitledt insubstifuiaddy anlkyl

Rt Tbs GO RIS SR iy oG MR i SR LR

R& 1

t ttached b

EF the Rt B, D e 2 R NS T ) o
bjoe2hENt THeSedh “alk{PRBiRY k¥eRNS an afdilo gbaﬂ; kybseiftged Witk aj alkyl

Accordi ngly, 1 n conmpounds of fornula when it
| group oF swrbtitutert alkyl@aonpas deﬁnkcbalgayar EQh?Xampl% fifestery

BTSSR 2% S i e B e o

'ﬂag%{&&deam o R a%%ussﬂ From or vl o

gro ene eny ene, al kynyl ene,

b[ooasp nt WHNg @hﬂs@ﬂ;bt is awalsmm teff@enal th yh efkexy, thioalkyl or
substituted al kenyl ene, or substituted alk¥ ¥Iene
[ @D@whlkyhdhe wyorsrins 3eeis o thequmbeg af ssRematgps that e group ay

Vﬁ%itgﬁ)%%cﬂgon lc'oeﬁe%rgﬁg dﬂﬁl 2% %Q% npl heg(m\@eﬁ?c anamoa]kyl

r ou as recit

ﬁﬁieb fhet%gu sd@ﬁgm@fﬂ?}s aﬂcpf(CﬂQ}leIH?| K¥bwer ammoalkyl comprises

coxycar and acy For exanple, the group -10
\Mm mmmmmtummmmm Fhe t)erml(Cg 1o gargino

SRR R E, 5ol Ay o o

[ g&%ﬁhﬂﬁf eAt‘ﬁ[Hé‘htu?eW aﬁiﬁn@” AL &Y hn amBo gréip HestithREeE Fescribed

e group -C(=0O) NRaRb, wherein the groups Ra and
Rbbcmeefodéf:lnntﬁcgeastmeof abetembkvbne nhaihend afcludes, |f@mexfample the
5 subs uted ro ] The term "urea"

r s Wlﬁ%a@‘#%%’i?l TR wherein the groups

gg)fl nition for ugl %QI%MEOJ Ig‘:&g’swm&é"aﬁmm

tituted al kyI gr oups.
Adtliateint Byl ‘fnyonolvhﬂenh’j liicia ngpaouthatthy gbmpﬁlav alvelengy (i.e., whilighto

case one t rou n W he. a bo
i ForaBSs 6’1'}&’0@ gTe g{ﬂ” |og 0{1?»)2‘,“(1?% VR n? §&§ Q&PNE‘F ggup has
a valency of two. Thus, for example, a monovalent alkoxy includes groups such as

-0-C, ,,alkyl, whereas a bivalent alkoxy includes groups such as -O-C,_jalkylene-.

[0027] It should be understood that the selections for all groups, including for
examples, alkoxy, thioalkyl, and aminoalkyl, will be made by one skilled in the field
to provide stable compounds. Thus, for example, in compounds of formula (1), when
G is attached to a nitrogen atom (N*) of ring A and is selected from an alkoxy or
alkylthio group, the alkoxy and alkylthio groups will have at least one carbon atom
bonded directly to ring A (at N*), with the oxygen or sulfur atoms being at least one

atom away from said nitrogen atom.



10 may be urea, it can nean that Gis a group
-NRd( C(=0O) NRa- where appropriate. [0034] The term

WO swosesyd " refers to a sul phoxide group |i nkeRCT/OSZN6/037056

10

15

20

25

organic radical in conmpounds of fornula (I) nor e

particul arly, the nonoval ent oup
A28} onalheyierm fiarkamyt dafprs Igragqmalﬁwamnm g;amnC(—Q)n When

V\@]Fﬁﬁﬂ cas etionyIAH%Hsedttgg ey e@ﬁ-{:ﬁ{gﬂ#%gtc)ﬁg %H%gliggounds of

@liélté‘r%ﬁbélocarH&%leaimsr@ﬁjhnbtﬁ@i déBine§ wathGh&dRpecHiédy ame@kteone of
appropriate roup Re is selected fromthose

r@lclsu@&ﬂlﬁaﬁm/‘@aﬁbﬁ Smmtmﬂ%ﬂnkfbwﬁbmlﬁ@hy Fogexsupde, with

t exc i S.not 35], T

e SRR ders 5 2 R DY e apvR Sl B feast one
r 6f@GE SullsBindeAs is %B&@rot%@)sﬁ%orpﬂaﬁ in Ra and Rb

are as defined above for substituted a kyI 20 groups.

[ D028] Tl*ﬂélettemnﬁ‘aosry’abfom tleyal carhoas{vbg@up bnkeui toyanonganicaadigal,
and part.i

t t d
Rer SRt EOH) B doheba FTgICaPe 5 RGtiRe Hom allo
car g‘l‘o}g Iﬁﬁﬁzlan{y_h&ﬂﬁyl su‘BEtlt@teH%u&l (1Qer §1§‘t%ﬁﬁ@éd’a]§yl&1§b) lsubstituted

e t'erm "cycl oal i ncl udes’ such
r alkgwl,mnbsmgtedeﬂqnyb nmloaﬂkmd,, he(bﬁrrocyu:ﬂe argubrdicteropsyl gs defined

¢ ot 38 bR A O3 et Dareh BYRETIEA o TREDTYeL%G 58 PheR g in o
a yéYclnallg 'séﬁfs?ﬁlt d §’%:\>§hé fahRd (g?t!nﬁﬁ% Ideﬁﬁédmé‘fﬁ’vlf in fhi [dEBnitions for

2087 BAB]14 PCT/U82006/037056 NRaRb, N(aIIcyI)3+
-NRaS027 - NRaSCRRc, - SO2Rc - SO2NRaRb, sozNRaC((;O) RD,

SC3H - C(=0) Ra,
" 03B} ( (%%épw @h%m%@%vl %%61?))3 N%e’g% o
- C02(&1_4al kyl el ne) NRaRb - NRaC( =0) Rb, NRaCOZRb

- I W? a0\B1 I

CSEQ gg:ll_k dét%éea?gbc / or het er %‘Lé{rﬁyélbwﬂéhrgrggug y

RaCORb, —éﬂ,‘@leO vﬁﬁéh as lﬂkéd m&ﬂgab@mﬁatsrm&uimpbmﬂdstoé dormula (D),
al kyl groups, are alsq in turn opt.ionall
swbatein Bt s@s dgﬁlﬂ%]&bpé%l fosevleTheomepec getiranie Pibichithg carboxy

L

t es. 104 ﬂkﬂlene I-OC(+0)allgyldnenate.) Aedrdingiy Gzli (‘I)mlmcmnds of formula :
het er oar rin or having a carbon-carbon b({
(III oviend Isﬂéﬁtegtt ¥ capyen’ a&%y%ar%%%yrt 1p & mgnded to encompass a
stit r rorin a on
%C&IOP#IQI @t \gl) E:Ia)éalaaal I[% gﬁ&tl rn l%ﬂl Z)rrJt_ | SGEQI I’q‘lhr&ﬁrlllgal11 this

S h\@m@ Isa éwﬁ@ﬁl Hitalidnt ; ]
(Hcgga%)%%i%y?ﬁbkf Sal Ky hal ogglrﬁwﬁyed%oiu(y o

colkanylems, auwnylem balatanivgleyl, SaoRgisplppRe, Sbstitted

=0 4al c02( G -. al kyl
ﬁél&é‘%g@fr P %ﬂ’wd %eﬂ& ky(/l )N, )| NH( C1- 4al kyl ),
AatheViedng e Sanddoylchdbx I”Cér “aldoxbhido” refers to the
O)](Cl 4al kyl ene) NH2, =0)(C1

Agtoaypl ERe&NF@)ﬂekvth)rem@(lt@wpﬁ Rm_d@a asp dyfiged s 2editRg phygve in the

a 0 d MAth a f t he
odeaaiGr Hrotplol Alarlrabitat ind 80E: TPt emint i e
ring is cycloal kyl or heterocyclo |t is additionally
optionally substituted with =0 (oxo). [0037]

Accordi ngly, in conmpounds of fornmula (1), the term
"cycl oal kyl " i ncludes

-10 -



cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycl oheptyl, bicyclooctyl, etc., as 20 well as the

wo edoosd3myg ring systens, / \ aacc JJ J J 7PCI™NMESN06/037056

10

15

20

25

and and the |ike, which optionally may be substituted
at 25 any avail able atons of the ring(s). Preferred

cycl oal kyl groups include cyclopropyl, cyclopentyl,
cyclo |, and . -12 WD 2007/038314 PCT/ US2006/ 037056
[ 0038] term "hal 0" or "hal ogen" refers to chloro,
br ono, uoro and iodo. [0039] The term "hal oal kyl "
means a substituted al kyl haV|ng one or nore halo

subs ts. For exanple, "haloal kyl" includes nono,

big. a d\t i fluoronethyl. [0040] The term "hal oal koxy"
mealjs an al koxy group having one or nore halo 5
subst it uents. For exanple, "hal oal koxy" includes OCF3.

[ 0041} TheistafaBoxafiydo gro ?5 @hSretRY, iph eubystituted ﬂ&t@rﬁh’ﬂ/clo according
quorengn 1- napht hyl an napht hyl. The term™aryl'

i trethgde lélgnﬂwhqfﬁlﬁgs havi ng zero, one, tvvo or three

tuents sel.ect g“fr ,Jha‘ up ting of_
g, ThetpRE FOE R pi Py e Eeh gt ey L -ONRR,
S Wh@ieﬁﬂ tlh% @fouk iRy bnd R}, El%rﬁé!ﬁne@é%‘ét:ﬂtddlﬂb%de & e fd}éﬁmtlon for
al kynyl, nitro, 10 cyan, ORa, SRa, (=S), SO03H, -NRaRb,

N(danwercya;kylgrmsoz -NR SO2R., -S02R,, - SO2NRaRb,

gf%%ga t I Sq%) ’lf s 209(1‘19_%{ Oélﬁe%pékb% ﬁbo,zvl\:’iaérem the groups

ﬁQ ‘@_ o Rbiég?e) Rined @%@E&d Rﬁ*’{“"&‘i“ i %f@%ﬁ for slggstltgtre)(li alkyl

c mw&' Rgiditionaltye theayed group smastibe bivakingriv arhjeh canh enebfthe groups
ARk BV 5 e T PO, gfifﬁ%ﬁu%iﬁst b} bated that 6

R e e ) R S e s

piEo3y] griepernngulfoaiii réforsftommuiphbxide gmup lmkﬂ@ tcarchrgaisic

f d .. €.0. I
c BB PRGOS it Wet by BRI oh eapouPglent #ER
anS( %’ i{e : ﬁd&lﬁpﬁ%% 1 Esqlfﬁh};l;ér(ﬂlg IH%}; l!;l';elglvgtlleﬂtg i qucﬁ%ﬁseq{e isa

seco rin ereto turn 1s
obbdenAlchtdmgl;sin tartysohnds bhfom’nelat(D Mnm itfis feCiteddthat Gyhnbe
ZQ §C2 4) al kenyl, (C2.4)al kynyl .- hal ogen, hydroxy,

lgi it E m@rgtha@(lﬁa STRP| (O e ap@‘(oggﬁtﬁ The group R is

Cﬁ%%%%%eéﬂ}&fé rg(m% aﬂg‘% 3§1:‘an@ Llﬁéé‘)wﬁgpg £EqupY, Jyih the

Néﬁbpﬁd)lkﬂlb‘bRelshdbﬂlyﬁbM )3+, S02(d-alkyl), C(=0(CL_

4al kyl ene Q) (Cl- 4al kyl ene) NH( al ky .,

c(Oﬂé)%t |tr<13m118e ﬁébf)ma@ndaw ‘y}fopamidyk dpérs'%éwrdo refers to the
° o‘u 3 % “JIQSWhePe%Igﬁ %941& i\%@@%? ﬁéﬁﬁegeafburfﬁo 2 SHbdited allyl

nce rrng 1s
cgﬂhpﬁlkyl or heterocyclo it is addltlonally
0 tlonaIL¥ substituted with =0 (oxo).
F he term “cycloalkyl” refers to fully saturated and partially unsaturated
hydrocarbon rings (and therefore includeshydrocarbon rings also known as
“cycloalkenyl rings™) of 3 to 9, preferably 3 to 7 carbon atoms. The term "cycloalkyl"
includes such rings having zero, one, two, or three substituents selected from the
group consisting of halogen, trifluoromethyl, trifluoromethoxy, alkyl, substituted

alkyl, alkenyl, substituted alkenyl, alkynyl, nitro, cyano, oxo (=O), ORs, SR,, (=S), -

-11 -



[0042] Thus, exanples of aryl groups include: \ | \ /
\'// O>1 D', I \ 31 \ N-13 WO 2007/038314

wWEMNAS3006/ 037056 O~ 1 \ N I \N 1T \' C N NCT/U$2006/837056

10

15

20

25

N, (fluorenyl) and the Iike, which optionally may be
b d | abl b
At i‘qkﬁmiﬁ,y%6ESNBZ‘S@§P@;§"9I%%2| Sodhr %t%z'}pﬁw—omb,
PRERt ad RGO SR oAy Py i,
aLONIRIISeHR, yoan@l:1r4an@renemsdapsNHa@(m)me CO2Ry, -NRo(C1-

unsubst ituted non-aromatic - nenher ed nocyclic

gnaih}ﬂsne)(iolz]&b, FN- Qﬁnﬁgr@dlﬂﬁr{l@}ﬂl» P@l‘@ll@{l&d@e’fﬁ 0} @0¢/gr
PR S O

Nhnd &@iafhon8 tith OpiGHIIG@UbARED 8 febidll 4Hot &l mb ldy fibigioh fiex
1, 2, or 3 heteroatons selected fromO, S, and N.

Eaufistitutertalisgl %mpls Fhe teso ‘cyelnaliy i |a1ﬁg includpstsaplyrpghaying a

ongerbrrgdieed B ek B esReiyn dhihRAR: PR flspy] Ak o
nYARRE aeérbbﬁic%@ﬁbﬁgge o8 RACErbd oS, Wiith a@yclobR§Bis
and further provided that the ring contains at |east

omebstitutésbwith & dentheT hisg (& hais arsoepend ragdusad) theretotseideringip turn is

opriHy ojoiE Ghutlpht wo> A1 Palef e aBlem, Senamgs

th&logéﬁ? ?Jiﬂoﬁy,%s}ghot hithV CIFL CO(CL,OMPS, 0@&,@@0&1 NC@MNC,_salkyl),

car bon "at ons” ‘an be saturated partla Yy
S éilO;tHaCé):l(C1qa1ky1);NHO@rzéCﬁladﬂ<ymhé(ﬂewfsdb yi¥Ho N Gupalal), N(C:-

b?@@%a@féw@wa?” b ach( Rl Rprnif R

c o e Slﬁ’ﬁﬁ(élkﬁﬁ '@(iog@lﬁﬁk?l@héﬂl(@[ Q1) EndbPplienyl optionally

al ogén, trifluoronethy
t Bmlfshux:basd)wﬁh BoXyL the atdcyetd,mgglbsps t A téaieraﬂle lllbws,af kaadh yurther ring

%ﬁggc%’tc d a et(rcem}%/;'%]ﬁbsI l@é&%}é}l&ug Iplt?t%o%ally %gaée&( W1t£ —9 (oxo).
) E@Zﬁ gcAcc C?ﬂgi%am%%m rof fo%@%%cy%l” includes
- S(ciPromy, daldoptyd sy NBeriRil, Cycﬂlélm@'Nm(l(ﬁ@)}Rﬂquclooctyl etc., as

| ene RaRb 25 -NRaC(=0) Rb, -NRaCO2Rb,
%ng(aéqﬂ?aﬁab? BEMS=N. OH, =N- 0- al kyl, aryl,

cycl oal kyl eterocyclo and/ or heteroaryl wher ej n
Ra and & are a defined bove r substltute

al Xyl [groups, Jan also turn naI

S Ttute s,recited 'above. V%en a eteroe 0 1
substituted with a further ring, sajd ring in turnis
optionally substituted with one to m?/pf (C1-4)al kyl ,

(C24) al kenyl , I 4
L < =2
SOESS
&, and the like, which optionally may be substituted at

any available atoms of the ring(s). Preferred cycloalkyl groups include cyclopropyl,

cyclopentyl, cyclohexyl, and L%\ .

-12 -



WD 2007/ 038314 PCT/ US2006/ 037056 hal ogen, hydroxy,
cyano, nitro, CF3, Q(Cl al kyl), OCF3, C(=0)H,

w@oedpss314 4al l eyl ), CO2H, C02(J -4allcyl), PCT/US2006/037056

10

15

20

25

NHCOR2( C1_4al kyl ), S(Cl 4 aI lcyl), -NH2,
NH( 01 4al kyl), N(Ci yl)2, N(Cl- 4al kyl ) 3+
SOM38L_4aFhe/feym h?(leoyr( dzﬂloggnl | (efre ipegirgup; bromeplpesp and iodo.

SR8} S LR Oh LA mians &yt tnied syl baping ope or more halo

OpiidsaiRhtsyFér @(@lﬁ@ld ] @iyl Iri&hfﬂéy nﬁ)ﬁlotlhealﬁf tﬁ@l&@ﬁﬁﬂb@lyl
groups. As valence allows, if said further ri ng is

cY48hl kyTheoterrn eh@p@bw @matls ps alitengy giowp ARyipg one or more halo

al bst th =0 0044
(I%g lﬁ'glglf {fy@&%{?:? % l%g? Oﬁ%’ “hé‘ﬁ&agg%&egu di nlll
PY6042) | di TWd ter® Xﬁrymxfers to lplﬂn%iizlﬂ?héiwl ﬂu@i@l?yphl-ﬁiibﬁﬂ‘ﬂyl and 2-
i Soxazol i nyl, thiazolidinyl, isothiazolidinyl

t egplahyldTbe [mranyilryl" picpeies w:h Iingp baviag erp) one, two or three

R BE S o S STRADSH ¢ oo it
4tﬁ’f’l&b%ﬂ1€‘tﬂ8¥§1 aﬂéﬁtsﬁﬁﬁM&E@Q&Pﬁaﬂdenyl m@%@d' dl¥dnyl, alkynyl, nitro,

t hi anor phol i Ryl ,” "t hi anor foxid
thymp@ﬁa,cﬂRanﬁFFS)SSﬂ)ﬂhnNRaRﬂ. E(aiksd)gal HrReS@mdNRaSOch -SO2R; -

b SRR, S5 SO SPaH T DD GO R e D CONRLR, -
P

| ol raq{‘ﬁ “?QRQIS'}’ D BRSO G ARAINE R

uﬁ%‘yﬁ’é]i*? FaEeh E&@n%é’@ a5 eI b I ﬂ%&";‘/@ﬁ%&%‘ﬂ

%%fﬂré@§ »and ard8lsoHr ToRall Jbéu%é’ te@l aQ KR8 abé%d Adkitiddally, two

nbered tricyclic gro whi ch have at | east one
hetlstioghratithed$o an afy], partmatarlyl agaehylgreun inayteinrtd figs) a further

dh f
S8 L5 oo canta gL tg el Ty S He E o
M oPBetlo emh%%?ﬁﬂ suBSRHRa Rl @fl{ﬂ Qrmg(d??ﬂé@ﬁ Q&Bﬁg‘rmg

can contdin one or two oxygen or su ons and
f fised dreeetd ) sdid wing2b turh i apgienalist suivstitptedwyitteohnd todtvo tolﬁ éC 14)alkyl,

é >%lgﬁlnia@3}faﬂ%§tyﬁ Los P G Ao Pt G-, OCEs,
pS n%erbgg(% ikgf) @ ZIIII'@O @IM}LD (NIQ@QZ@’IJIMBI S(C1,4a]_ky1)

‘car b on atoms and

S aiHﬂ Nwdmallrbﬂ)f ﬁ(ﬁhl&kﬁm N(Cau&ﬂtyi)m SOE(iahalkﬂD dﬁ(‘OTffé

ni trogen an ur opt |

2emisy T Gk SeobefoorBansR e wiay atio,
nLLd/8 y? gdﬂ%ngﬁy s&@ﬁﬂu&'&%ﬁﬁ’ar%fQH@fn%EéydE%dgroups As valence

Het er oar
allows, if said further ring is cycloalkyl or heterocyclo it is additionally optionally

substituted with =O (oxo).

[0042] Thus, examples of aryl groups include:

|\1\ I\O I\ |\s.\N
VLD OEIOE DR DL
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whi ch are bicyclic or tricyclic nmust include at |east
one fully aromatic ring but the other fused ring or

WO 2009938384 be aromatic or non-aromati c. The heP@r/Us2096/037056
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15

20

25

group may be attached at any avail abl e nitrogen or
carbon atom of any ring. The heteroaryl ring 5 system

may-C (n , hr gé S t ugh
sefect ed frofqrt he group— cgnsi gtimg h/a 0gEn,
t ri NAforwmet hyk? ™A1 | u oxy, &I kY subs#l tured,

al kyl, al kenyl, substituted al kenyl, al kynyl, nitro,
cyano, ORa, SRa, (=S), -NRaRb, - N(allcyl)3+, -NRaSC2,

- NRaSO2Re, - SO2R, RNRaRb, - SO2NRaC(=0) Rb, SQ3H, -
PO, - ?‘E) Ra ), - C(=0) NRaRb,

- Cl=0A Q0 - sabk§ eTNRaRb, 10 C(=0) NRa( SQ2) Rb,

C ~wal kyl ene NRaRb, (fliracyl ¢ likeJrelGclp Rptionally may be

- NRa(. 4al | cy. Rb, . l, lLoal kyl .

e o GG BFRIBIE e BB e G oy PP e REA AP
arogﬁg&ug%ﬁgﬁggegggéﬁgifor substituted al kyl groups, and
are alsdo in turn optionally substituted as recited

atjendd] Wikhe tartethetaacygloalky!’s tilmgeroeyel @dontiheteray¢lin” trhagr be used

ri.ng, ., sai ri in turn i s,optionall ubstitute

Ll Rty bUSragt To etk R iR eaited HOR GlonAES tpg-

4 I P Al 3 - -
A Qe AR O e 7 o 1

Cofpiibretiatikydlic, grodCCR(vhicldt afl lkast dne ofShEtindnhdsydt Jeast-dxiel2,

gggtg%g%?grgf@ﬁ ?H(\Jgé;_lé;l{egégtg@ézy ch:‘]hér?és%ér%%e’rably having 1, 2, or 3
2 PR SN T B P gy conaiine

ohifetoatdnh yarsednsdin bu¢ edtvwmi dxygemyr seifut Aienpraadee diongone to four
groups. As val ence 20 allows, .if idfurther ring i
cPRFesEn mnscnm‘ﬁ@%c&ha&% royal ytimier g steropia 1t each rits 15 Four or
OpL.d I | it ' =
e P e Mg BTt et one gy tom. The
pyitragey bnd pfiaatind may pyticazaldy begtidizediaod thelnytrogen atoms may
oxazol yl, isoxazolyl . thiazolyl, thiadi lyl., N
i @B&l?ﬂ%lzépw;ateﬁﬁ%@ém,ﬁl% .Zﬂgl.g% F?malﬁ'@?g 'Q%?%iw B9 rigyplio
; I )
PEETES BeY coBYIn L on o o8 el spl L OE piallF i, or
i masandeted ndThé Wéterdogeia g dupazay by attaclielst ady ewadlaple, nitrogen or
benzoxazol ¥F| , .benzot hi enyl, quinolinyl, i
t &R5PgR F9Rb; ggégqewp]ﬁ)ﬂn’g m@ysqg)&tﬁuhaqrpfﬂ)}e’, two or three substituents
penEefl FE Y bron SRR U tonb D NGOl trhuoroethoxs,
? lalkel, isﬁl}_ydéifalltqil 31[2[%]),( Slk]emy;l] s_ubgﬁbld&ld alkehyl, p]l%ﬂyicljjdl Qifrpy d:}fi_;&b,, 0x80=0),
uropyri , .l o) sol ndo tetra rogui nol ] n
AT e (062 a3} (BT Bimpi s it T S RO AR s, -
K i d . _depgh dobsle o=
R DTl SBOR o [ CEORREEBIR,, LOCPNRR,
X a0EH® Y LsaRibnk INR Rip K-E(=ONOR WBO B9, A TB3 L lkylene)NR Ry,
PCT/ US2006/ 037056 _ [ 0050] I n conmpounds of fornula (1),
pridRer(FEbRheNB- Qe Kt -@Rdlﬂvpsalkﬂ%nr%@z% =5-oH. RNWO-alkyl, aryl,

cycloalkyl, heterocyclo, and/or heteroaryl, wherein R,, Ry, and R, are as defined above

for substituted alkyl groups, and are also in turn optionally substituted as recited
above. When a heterocyclo is substituted with a further ring, said ring in turn is
optionally substituted with one to two of (C;4)alkyl, (Co4)alkenyl, (Cy.4)alkynyl,

-14 -



NN, N NNN/ MM NHN--Jt- 5 (NIL NN NN N.N N
N ~~" -1 NSN NNI NNM NNand i HN ~~ ,and

wo b@7losdses whi ch optionally may be substit ut edPEE/US2VY6/037056

10

20

25

avai |l abl e carbon or nitrogen atom Aromatic rings nay
al so be designated by an unbroken circle in_t

r halggets diydisxzrAyReo, o, £k Ot nalksh), @QFn@(aOQIII) C(?@)(Cl salkyl),

o REF T R QDT BP s At RSN

Sgﬁﬁylw w@| »éiky@@\*ﬁs% YbIKGB; <g »,O)Exble@ndy)enew@) @gi@)(bl
(e ohexy 81‘@6 eterocycl o rrolidinyl
p m@ik}flﬁm)Nﬂ(alkﬂhdJ @galﬂmwn))l%ﬁl wéltyé)v 6Bd/9t plicayhoptionally

d
S AR e G emaﬁancsa BEP g grtnoring
| dieflagd] Bf‘ﬁetér@éﬁ[@ﬁ‘ ‘fseaddﬁlon'aﬂ§ sp@&ﬁu? @ubsﬂaitmﬁn EHIY&x0).

having 0"to 3, preferably 0-2," substituents sel ected
f [@04] t hoSeeni@ary tnechoapdicer s mdiedeaazytldmﬂyp}mdidml oxetanyl,

R e R R

' 1658
S E%%:a;h I ca We g ngt% e&} i?g’kﬂ\?\né}éoeplgét% %Zgﬁbl' | ast X%prlg%%dylf
t Beoxopmivolodiniyl B- axssazdpmyh@zepmylo4—pqietldcmbd5ntrahmdt¢pyranyl

A S R e SN LAl s LI AI sutfone,

Wdl@k@laﬁyﬁﬁt@%ﬁ:ﬁydm @%Mﬁtﬁgfﬁ%ﬂﬁ{e‘]ﬂ&e ERerhpbRI6leftiic

mean and N n- propyl) sulfonam do is
i htermtedotgooups dchie[dditb8lidifige t er m " het er oat oi ns”

hal |_ i nc] | f d
£ ARSI cor bR HErieRgralts i e ggfﬁﬁ@a{adﬂ e ©

monocyclic or 5 bicyclic ring in which all ons of

aII rings aKe car bm\ Thus, tI\I?e ter
Rl eSS ) |

/"j /Nj A~ o~
- ~_ N
Ks , KN , N\;—:JIN ,and Q

substituted.

, which optionally may be

[0046] The term “heteroaryl” refers to substituted and unsubstituted aromatic 5-
or 6-membered monocyclic groups, 9- or 10-membered bicyclic groups, and 11- to
14-membered tricyclic groups which have at least one heteroatom (O, S or N) in at
least one of the rings, said heteroatom-containing ring preferably having 1, 2, or 3
heteroatoms selected from O, S, and N. Each ring of the heteroaryl group containing
a heteroatom can contain one or two oxygen or sulfur atoms and/or from one to four
nitrogen atoms provided that the total number of heteroatoms in each ring is four or
less and each ring has at least one carbon atom. The fused rings completing the
bicyclic and tricyclic groups may contain only carbon atoms and may be saturated,

partially saturated, or unsaturated. The nitrogen and sulfur atoms may optionally be
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cycl oal kyl and aryl rings. The carbocyclic ring may be
substituted in which case the substituents are

w@edoensssi4 from t hose recited above for cycl oal RgT/Usa0d6/037056

10

15

20

25

30

aryl groups. [0055] Wien the tern "unsaturated" is
used herein to refer to a ring or group, .the_ring_o
g p&@pzeﬁ}aryd e mtrpg%n alpranrgy apdenadly bsspeteryifeg. Heteroaryl groups

cihue¥ 8 i}écgchcl or t 192 g@m&@b Sl%lutdg Gt feggtrgn? %gj 381%5{1&/ 2 1ing but the

herein

g bﬂiép fusk@€ing boh ﬁn%b’ mgy Bdlfronac bﬁncﬁuﬁl‘@tﬂaﬁut'ﬁfé lﬁteroaryl group may
unsubsti t ut ed. 057] Throughout the specification,

gbeajiechaddt @Ukﬁé/ﬂihhl@ﬁlﬁf@g@h@fr@d@m?é@&ll@@ any: g die Bgteanmeyl ring

ig#lﬁ%g %baéf QR gun %eé?rpoéhhtglg glérl bggxal%ln?s sgﬁét%a 'fr%lsh {A8 %roup
PR &R glafh% by, 1306 binadhl e tﬁﬁfﬂi@ﬁi%%xi RO substituted alkyl,
i ntermedi ate 15 conmpounds useful in ma

p hkenylcaubstititdd afkenpt efyay) ittooeyso00R. S[Fed5§} -NRR, -

" Nidkihon %ﬁéﬁld&@f’ 5@2%2%9%? PR iRy QRG, soum, -

f@m@k% (&} @rﬁ{ |@g GCW RE - cﬁa_o)(c@nay;enemmm)-

X XX N'R3" NN
RE(EORYRRIOIRe) @2(¢E4)an{YMEMARbI ﬂﬁ%a@(e@}ig AR GPRoRAR(C1-

2 etbolgrac e Rovriar Lo, B R on el gh wapiginfs Ko and

W'Rta Bidhst REine$ SRR O subbiitStell AMS N EloBPs, ak hRS$so%th h@h \WpSienally

icated, reference to an i nveRtive conpound is
usdlsstisittedas teoitédrablovel SVhert zeh@moeryll :s mastttsted matheofurthairrang, said

|
? %%5%"&%‘?&?@5 PEied o Sreaive o5 e Conlianyl, (-
Wi thBgeﬁ Iﬂ?dlroﬁff 'E‘yar?tﬂﬂh(osbm((%ﬂ&]h&ﬂ OZWM, U(ﬁ@)}@ni

(|nn r-salt mpound” of f of mul

C@QF@)(ﬁ}‘aWhYlDL %ﬁhﬁm(@maﬁs@)g Nﬁﬁmz(@&aiifyl)aﬁ(ﬁfeﬂ!kylh -NHa,

Kot oo v tsRre Bt w%@?@%@%ﬁ%{ broEOR o

19RGRHS, ﬁF@) &‘aﬁ@i DRRERA Rt lle/E CERORB] B er@IN(Cy 4allcyD)

non- oxi'c, physi sal t's ar
p mad/er p]mh,yl spiznaby suljfsmutedexxmwseof the pep¢®1b1%rn’msa | Asavadence

ne s whi ch t n does N ntri
AR f:il ‘?ﬁyfq’%rl{l&@ Ctyglﬁf‘@?{ Fer?ﬁ.‘/s ltlge{ll?x,?ﬁgpnally
uggaﬁlé@{”gth dpgygr, ot her sal ts may be useful,

g., Inisolatron or purification steps which may be
e mqnmy ed Bxempigryam@ioepdicdteteavoarylagrdugshnsipdaperolyl, pyrazolyl,

CRRR oA %Js‘é%%%@ﬁf ol B o
B e, RAABAAGt b 16RO vyl nd

edqhs Mad. ent anount, in a nediumsuch as one in which

the salt preci |tates Oor in an agqueous [ fol | owe
[0048] Exemplgry bicyclic heteroaryl grou%s 1encllJude golﬂn%)enzoth?azoijl

benzodioxolyl, benzoxazolyl, benzothienyl, quinolinyl, tetrahydroisoquinolinyl,

isoquinolinyl, benzimidazolyl, benzopyranyl, indolizinyl, benzofuranyl, chromonyl,
coumarinyl, benzopyranyl, cinnolinyl, quinoxalinyl, indazolyl, pyrrolopyridyl,
furopyridyl, dihydroisoindolyl, tetrahydroquinolinyl and the like.

[0049] Exemplary tricyclic heteroaryl groups include carbazolyl, benzidolyl,
phenanthrollinyl, acridinyl, phenanthridinyl, xanthenyl and the like.
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by | yophilization. 10 [0060] Exenplary acid addition
salts include acetates (such as those fonned with

wa@ewrisssaci d or trihal oacetic acid, for exanplBCT/US2006/037056

10

15

20

trifluoroacetic acid), adipates, alginates,

ascor bat es, aspartates benzoat es, benzenesul f onat es,
bil89A0] at ekt commonnesof fatmylp 4).axeferred hetgraatyl groups include
canphor at es, canphorsul f onat es,

cycl opgent anepr pionates di gl uconat es,

dod sul f ate3y, etha f onat \funarage§\\
gluggh;btanoggég, gly b hosph g_'15 h h]ZEJfates,
hept anoates, hexanoates, hydrochl ori’des (f d with
hydrochl oric acid), hydrobronides (formed with

hydr ogen bronide) hydr oi odi des, 2-

hydr ox hane fonatesg |l actate mal eates (for

wi t h Nfa glc 2\:1\@* mef hapmesul ﬁvo’?:&tl\es (fOrvg H;
met h | fomi-c7aci d), \ \ZihaphtthemesulﬂQnatesqi\/J
ni cotinates, nitratés, oxal ates, pectlna}’“ ’

persul f at es, 3-pheny|propionates, 20 phosphates
pi crates, pivalates, propionates sal i cyl at es,

succinates, sul fates (such or med_Wi t
S Q{iC agif N sulg tes ( ugh asi?ﬁbse n one5§
hhe lar & teskﬁ?r Q- Ve f%n
SUtK” as tos at es, undecanqaties nd\Ihe
Exenpl ary basic salts include aﬁnonlun1salts aikal
metal salts such as sodium lithium and potassium
salts; _alkaline earth nmetal salts such as cal ci um and
25 i umsalts; barium zinc, and al um num salts;
sal t.8 ! h organi c bases (for exanple, organic
es)_such as _trial kyl am nes such s.triethyla
pﬁﬁ"ne -and thediey g}ﬁhr?é? tionallyanay %mﬁé@ﬁw.‘/aaﬁaﬂ@ble carbon

PRI, A ABL A LB B
di cycl ohexyl am ne or simlar pha 7 caIIy

acceptabl e am nes and salts with éﬁ?ﬁe. ci ds such as

36inar Bbnéxaenpld SicBR: aipboitibendlh asiN” | represents a bicyclic

ni t Fogen- cont ai ni ng groups may be quaternized wth
a@@nﬂ@ﬂé@ﬁh@as | ower aIkyI halldes (e.g., nethyl

d.but
UL o Ofes offit it trdated, g el i R adPregticalls-
d hRMby Jaryl Fégd pﬁbﬁyl\f\Qy@Q)Q p(%%?’ Je@clpgiﬂ‘}s%@tgﬁfcg)az ch g pyrrolidinyl,
di anyl fat'es); 1ong chai n halides (e.g.,
| allv!egldmyhynd moyphOémﬂ) st hetﬁmhryd: d.or ietteaqul bmquiisdspmzblyl,
o P B s i il s Bl B el e o ierence s
MRpaia e alkhREiEhgs hAMAE 0988 %ﬂéffef’a%gy 0-2RIHRAIESY Eélgﬁé’& fom
phosphate or nitrate salts. 2] Prodrugs and
s tosatesgedibaviedor the ent.ioyelogliyip hcnanbsycalp @ndlosheteroaryl groups, as
contqulated The term "prodrug” denotes a conpound
%on adm nistration to a subject, undergoes
C hﬁﬁh]? al GaRYARSHRR n!%}i-fﬂi%ﬁﬁ) g% sﬁuﬁht Hﬁﬁ@a&:ﬁg}bﬂ{aﬁﬁﬁ of El%ups

to yield a compound of the rmul a or a sa
annﬂbssrspsmﬁvdt}edds@medbthemﬂye abmas!ug‘rdup hfaﬂhe cuinbinatien is the point

verted |n Vi o to rovi de the bioactive a
(P Ytachmggt % Ppwafﬂa#qﬁsﬂgeqtsaﬁys%“ﬁa@aiyu fpr example,
within the scope and spirit of the invention. For

exanpl e, conpounds containing a carboxy group can
form physi ol ogi cally hydrol yzabl e esters

] and

-17 -



whi ch serve as prodrugs by being hydrolyzed in the
body to yield fornmula (1) conpounds per se. Such

wWEe@dnssiss are preferably adm ni stered oral ly sP@IES2006/037056

10

15

20 059

25

hydrolysis in many instances occurs principally under
the influence of the digestive enzynes. 15 Parentera
adm ni stration may be used where the esd-efcHpel/ Se i,
active, or in those instances where hydrolys\i_ybcurs
i b feem ppBEecyEberyiachys prepsrd] Ogneal | y and N-
hydrol yzabl e esters of conpounds gfyformula (1)

i ncl ude Cl_6al kyl benzyl, 4-net ogy%epzyL i ndanyl ,

pht hal yl , nmet hoxynet hyl , Cl_6alkanoyl oxy- Cl_6al kyl ,

e (gplomf@emlﬁ@@yn@dmy|lntemwatp aydanxy Bt hyI or -

ci g@a’iﬁ Ezl Y trgg}x hﬁ%t{:ﬁ%;lgypg :5}3%1%1‘0 o bo %1%1? and nitrogen.

ef car 'bﬁ’é‘fél‘lﬂ xY¥drBbdlic” m%ﬁé%ﬂaﬁffé‘cé@&hlﬂsamrated monocyclic or
phenyl gl ycyl oxymet hyl”,
( Bigyelihyihg B wiich 2]l atcuhns)ofcdllsmg«sayd Qartyoat Wbs, thentero irvdudes

telgkDoun el o g selly hydco a3l et ers o

arl I
o 4o e 5 16 AL, SRMAETALANEY) e

ofl0¢H5pdr uhRentle tomh [‘udsatowated is ulmzel Imrdm td:mferetox ampiges gofup, the

such prodrug derj.vatives, see: f Prodrugs,
e §IDESY SERPPIPA éiﬁwfrb‘ &HP%?ME@QEWE PBEFRERA Mot hods

y 9 .
W o ne a%ncﬂﬁﬁugﬁﬁ&%g%es?@?%%%%Yreér toaring o
2@8atp0 883 PEITUPSRH06d @Bsnted ob).mﬁlbﬂ’[émteﬁook of Drug
DesiS%n and Devel oPnent edited by I' rosgaard_Larsen

arﬂ%ﬂ Bubygaghoyt Wagqlﬁ?aten ETPRRS 3 subil ihexgof Biay be

oLy LR e SN KISEATY KRR

VObmpBundS sefit ﬁ&ahaﬁnﬁckﬁﬁ&lly—&%}dﬂablé codpaiinds and/or intermediate
i ncor porated herein by reference. [0064] Conpounds of

t ﬁ@m%‘llf%ﬁﬁ ugefpl m naa%%m&ahl%r@a‘fqﬁl@%lbfa%gia@sz cempPPYdshei r
t ?qusg oS cfo% dﬁe%yeg&g%ﬂgiﬁrﬁgg Iﬁrn?ve (JOIII Rreowdes

er par ecu es an
C b@]ﬁp@lﬁids bﬁmﬂmhla stoywast foveula(ly ﬁsvmg thefermithe ), €H), i €lc):
consequently rearranged. It shoul d be understood that

the all taxtoneric fornms, insofa 10 as they may X
"

exi st, \are Juded wi t hin the Lhyention. N
Addg L na Iy, inventi ve R nds' may have t { a N
cis is F\]I may contal n gore chiral N Y
center erefore existingrin enantionmeric and R,
dlastereoahylc forms. The invemion includes all s(eh
isoners, as well as m xtures of cis and trans isoners,
rrthtemethe @foupd RasRg RepKeind Yaack ersaieﬁnéd:hei‘bmt ures of
enantloners (optical |soners no 15 specific

bn i SherRegwoynds ofdorpHe ( a%fqr@rﬁal(fewélchtareﬂgo Within the
OF] o?e oﬂh@m‘% u@‘316%95the%1s@ﬁd§:§%m¥erré&efct§ {1t‘hve
any one the 1Tsoners a mxturée of nore than
onempmEwIe nnde$stom endeldde HEfigeicac estabertof. The epar ail@©n

Can use racenmtes, enantioners ar
enotes acidic and/or basic salts formed with inorganic and/or organic acids and

bases. In addition, the term “salt(s) may include zwitterions (inner salts), e.g., when a
compound of formula (I) contains both a basic moiety, such as an amine or a pyridine

or imidazole ring, and an acidic moiety, such as a carboxylic acid. Pharmaceutically
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di astereoners as starting materials. When enantioneric
or diastereoneric products are prepared, they can be

waepanssed by conventional nethods for exanpl epCR0S2006/037056
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25

30

chr omat ogr aphi ¢ or fractional crystallization. The
i nventive conpounds naybe in_the free aor hydrat
f@ﬁ?ﬁptqbé@esq npp-tese Ahasiploeioaly aesspighlss ﬁ%ﬁ@wpr@fmed such as, for

(%Gﬁ%ﬁ) %tgbletn%x%raﬁh Gindlaly hi} LR TROUAR dggs %%HHJH%M

he scope o present i nven

éih@@@ntl?ﬁo e lysatityost bﬁél@g@@l%hﬁid’ yf ﬁh@ Q¥ HdwdveE oftfel salts may
25 PREFERRED COVPOUNDS [ 0066] Preferred conpounds are

t the3seii, tetg nintispdation op pupfictioniaps whioh mabbs/employed during

OO P OB p i §8 et g denffSyatig of e
canoundsN)fhﬁhﬁormma'ﬁ) rdaybeformed\:fbFekaniple, B2 rdabBdg Reompound of

(Ib) 2 (lc) their enantioners, dlastereorrers a
p Hiag fmmeLat il)cxmﬂh §n AWOEHOABFid of hhse, sush aby equivalent amount, in a

| PSS suct R e Gl luneBFPHas o it pedfom followed

pPsigspheageapounds, including enantiomers,
di astereoners, a 5 pharnmaceutically- acceptable salt,

orf0060dr at Exernpleryectd addtttdml salts hrehwle apetates (suelchs thbse formed with

PTG s 6 S Lo b
' %S&XB’J’[QAS ﬁé’baﬁﬁteﬁ'@eﬁi’da}es Qénzgfesﬁﬂ&la%% bRASHEE bodshbidti@tes,

ni trogen atomto which they are attached forma 5-,
1 @itoates7 cargptivestes] camploayud fanatek,atyelopentyheporpibret asy dmgim;bnates

s ng‘?‘f&g%fa @S’rqﬂ??ﬁesui@lﬁﬁe%%ed bl %Clrhle%agg%%ggﬁ’fzérpglgosphates :

V"'h%ﬂns%‘?ﬁte% Che?ﬂah@ﬁeé} h@kﬁi’l%ateg_]hydﬁhloﬁﬁgé QBrrﬂ_e'ﬁ Wlﬁl hﬁdr@chlonc
bond, C1_3al kyl ene,  C2_4al Kenyl ene, C2-4al kyny

_ @tid), hydmbrers@es (foMadsw(tln hymygsrdgeuudd)gammadld@a Ryl

G B wE TR dngirtel alns ORI,
S%é‘iﬁa{nteéﬁlﬁgla{éy di%ﬂﬁe& Rith MLRngE fbﬂfo aci ge —élé%h’déﬁ?&y Ql'fonaices

T1, T2, T3 are I ndependently
haiawgaatps alhﬂl&}tés,, oxalhis:t Ipbcﬁrmd:bsapérydlfatesaB-Iphely;ﬂproplonates

nIp ?@lh%%é,zggg’leé%g lat gq%_;k p1<é@@§)s %/ Iat g,t@elgcﬁ%_g%g%l{fétes (such as

m%%@gﬁﬁg R%‘)isa%c a %%%ﬁt%&él%as%&g =%g%r11%c? herein),
- CrtraphRiBRRMates, toluenesulfonates such as tosylates, undecanoates, and the like.
[0061] ‘ Exemplary basic saits include ammonium sélts; alkali metal salts such as
sodium, lithium, and potassium salts; alkaline earth metal salts such as calcium and
magnesium salts; barium, zinc, and aluminum salts; salts with organic bases (for
example, organic amines) such as trialkylamines such as triethylamine, procaine,
dibenzylamine, N-benzyl-B-phenethylamine, 1-ephenamine, N,N'-dibenzylethylene-
diamine, dehydroabietylamine, N-ethylpiperidine, benzylamine, dicyclohexylamine or
similar pharmaceutically acceptable amines and salts with amino acids such as
arginine, lysine and the like. Basic nitrogen-containing groups may be quaternized
with agents such as lower alkyl halides (e.g., methyl, ethyl, propyl, and butyl
chlorides, bromides and iodides), dialkyl sulfates (e.g., dimethyl, diethyl, dibutyl, and
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cycl oal kyl, heterocyclo, aryl, and heteroaryl,
whereinp is one or 2; and/or (ii) two groups, Tl and

wa2go7hosssat ed on adj acent ring atons are taken POLESINE6/037056

10

15

20

25

mnth the ring atons to which they are attached to

a fused cycl oal kyl ., aryl heteroaryl, or
h diagn &yiéates), lone phan hibidps (o], Tagryb awisiyb and fesmdeshlorides,

< bfom 19 se%{dglgd dggf&%ﬁﬂfﬂélﬁé Eé;gg f{dz 1;{Hé§{h%ﬁ§ 11:118‘1{15%&), and

C)bﬂieﬁsa Plaftrreddayth inclitRtresvhydlochlaride, h@ﬂﬂfg@@%@fa@b or

(ii) R19 and R20 to %ether Wth the nitrogen atomto
mﬁﬁ@ﬁmﬁﬂévn@ﬁdﬁﬁﬁphiQPI%@ﬁ@éah%rn1a het eroaryl or

h cy and 52 38314 PCT/ U 2006 037056
RSP RinBed Ehel® AR R P hE R RS R ptarca.

sughs tdrirwp‘?&ra% K¥dnoted |a‘i:@ﬁ1‘gﬁbunc§whﬁzh ﬁp&%nﬁlsﬂf@cmﬂ to a subject,
al kynyl , "substituted al kynyl cyc1oa kyl, aryl,

h @n@arg@nswhemmbccrm’ﬁ@mmd:;wn@tabol{meﬁ]ammt propessésctoryéald a

RRARECG e farb bl SR & Ao SpRRG IR SuyPathound that

vthlm b8 céﬁ\%rt%& Peveto ﬁ&wm'é e ﬁléactw@ ra?eﬂt'(i@ €thb BoMpbeta 3¢
is AM is a bond, -C(O)- -S( O

Clorgumilld By$ epmdfyy w@hmdhfesngeﬁ@d sfhfit/ofthe orvéntion. For example,

(9 hﬁ%ﬁaﬁaﬂfamﬂﬁaﬁ% 05y S8 Gyt o hekang Rrdthabte esters
- QdorAReVds fﬁ’ b ap%é By @ng hREYIGEQBInkNE ho3NS 'ﬂrYéld formula (I)

fl uorenyl, , or  2-naphthyl, éach group
o pompmeids yze;sseb Such putoédlgs ylreqnefetably kdmmsgarcxh o]ly Fihee Hgjrolysis
and/ or T3: i clic

o ity hlionGls e beReiaty Wiref The THREE af e TGRStV drzfmes.
hehehReN GhRikibPdioneAs bd isBd whbfe 189 éét!zr)ﬁaé Wbstdctive, @ ilPhose

one to three groups, 11, 15 T2, and/or T3 (is nore
p mprwm{era h@oﬁls;ﬁ(dccla’s lxtyth,e bdnodaESamp]@s of phrysiologically
het er par r het each

! GO Res sﬁ%r?{%Pfg%gmdapéﬁow 0} ol i Sallsaboby,
P09 Qo Ben SUOREURY hafisd meRey Bl P HAELEH, ﬁgﬁgﬁuycyl, eg.

roar ring, eath Ffng o

SURSds 2&&&1%3 Q&fal%yltof?yrgetﬁﬁod% 13@1%%y1d@?:%aﬂ<cﬁ?garg&yloxy—

T1, T 3 are independe Iy sel ectet om

- . ad1kyl| e gSbihbk joattR@yChxyahdi or Ethoxychehdnyloyinethyl,
substltutedC1 | al kyl oxy, C1..4al kylthio, phenoxy,

- MiRtgRRpmethyl, pheylglydyakymethyld§ anahylSEak- 1 3abkolen-4-y)-methyl

s %&%@Q&@C@%%ﬁ@w W@gﬁ&f%&% {5 Simapl in the

Cﬁ&h&ﬂﬁ%ﬁd oePﬁMS;L,&?ﬁ)é}‘ﬂs Slfcﬁte'éﬁgs(ﬁﬁ be bﬂé?érg@%g b¥kventional

pyrazol yl azol t hi azol yl fury
ntaclminqh@sd«;downsact]hagtoup of whi ch is optionally

t ut d as vale ce. all romone to ree
g f@tﬁét drp@ﬁz@re edkaevpim fhe %@ or gragpies of such
Tg&oﬁﬂfkt&_&w {,\gsgéet ut ed on adjacent ring atons are
en oget er wth
a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and
Methods in Enzymology, Vol. 112, pp. 309-396, edited by K. Widder, et al.

(Acamedic Press, 1985);
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the ring atons to which they are attached to form a
fused five- to seven- nenbered cycl oal kyl, a fused

w@b@ngsssotr a fused 5- or 6-nenbered het erocycl BCBOS06/037056

10

15

20

25

het eroaryl, each group of mhlch is optionally
substl%uted as val ence al [ ows ,8 9ne to three
OVELQHY

gr oups ®) Ro24 Fexthogkaf Br ”&?Q@,S’g’?aﬂ’éfl Ry IOrPited B3 Kaosgaard-

CEILLPEBPR aiaRg I OOER o ol S RO o1

amindgdaadh pkyl 13-091 (10P)); afdCH2) , , cycl ohexyl
-(CH2),, phenyl, - (CH2 nnrpholl 1§CHQ) yrldyl
- (CH2) c) pyr gﬁ Supflgaarg, yncee] YOS ﬁgny eviews, Vol. 8, pp. 1-38

( @ eQ«?’l{ SP\%"hlgh Ebydﬁtésnpgrgfé%)&ier3+ B? Hfgﬂgﬂé@
( QoY | pﬂ(brﬁj)(ﬁirﬂ}z’ of thre(feitlla (1P bikesA@ ithettof rdlexiftGritheir

pyrad|2|n |, each group of which is optionally
s taysemneriptformaig whirle hydsogen ajows piedraneprsed to othereearts of the

gro 4: or. 9 a 0_are..taken
itERles ot e Praigl Podatlie R indhonSRT IR pegutfee
b@bﬁbe@iehay R&firahged. OF dRodldMernabistod hat RS AM@LioRric forms, insofar
pi peridinyl, pyradazinyl, or piperazinyl, each group
ofs thiey stayiesist pre wakideqg withbsthe investdom mrallm&entwe
all ows from

s St Fa%e b et A s RoRPB ) it SRS ool chiret

(:&tf@rk Qhé?é'for@ @ﬁsﬁﬂg Al éﬁ){ﬁtiorﬁ’énc(dnﬂ)dlastefr@ﬁéno foves. Oﬂﬁ)iﬂ‘l'entlon
-(CH2),, phenyl, -(CH2),, norphol i CH2) , , pyri dyl
n(om@; all pnthaz@hw,, as Wc{n—a})m@bb@g@pmd frans isomers, mixtures of

f gcwzzeoh%ér_é)%l rlage:ﬁrll § %F’%ﬁ%%% eerr%)&p ﬁ?ld&%ér%en no
- §SddBe mBHRAIi8 &Y bf tl@%nﬁ%tsatﬁéﬂ'{%)s; frahy 62Rliog B§‘ ¥t a c&BFdund (or

group of which is optional substituted as val ence
abf awssyimminio carbow, them @ry gnooithe isRRRTS dR2Gmiwtett of niR2elthan one
eac? occurrence, are s&lec

i ﬁ&@ﬁéﬁd@ﬁ?&iﬂ it RTQCE e X PRSPPIt RS 15 TREFicS, enantiomers or

hala%ﬁ@mefyﬂrs%ﬁm G¥RRRIs. WHeh @nardifomericQr didsfetsohdiiél products are
OCF3, C(=0)H C(—O)(Cl al kyl'), CO2H, Q02(d 4al kyl),

NBICDRCCth dey e, sep 6L Aalckytepiondlonethis tpemplal kyl ).

c 2, N(C1- 4al kyl )3 Cl- al kyl ,
C% C 4%‘%&%& rk‘%} g % 1 ¥a11%-’z(a.§8151 Sjg‘f’( 1‘?{%"8 ﬁB%RPE‘}ﬂSR%y)b,e in the
Ckfg%ﬁﬂQﬁﬁgkﬁhgne)N(Cl 4al kyl )2, and optionally

substituted phenyl; and v is 0, 1, 2, or 3. [0069]
Ol00s6] norleshpuét grthedbeonisstordshatisobiatedi(ag., bpdmtes oofshs

di aster har naceut |caII ept abl e sal.t,
GRS PRES B CRAET W e SEpRE Srint Breneht epiior phfethods
aBFscIlJﬂa%ﬁ aké“géﬂ@fa‘ﬂ? Kotva ﬁtﬂéod?td met hyl ene, or

et hyl ene; hydr ogen, net hoxy, phenyl, fluorenyl,
pyridyl, cycl opropyl, cyclohexyl, |sopropyl, et hyl ,

n-propenyl i sopent pyrazol yl ,
or pyrinldlnyl %hmgﬁgﬁkﬁgébpaﬁgsi@%@%bstituted by

g ﬁgysi?g Q104 Q&n)g ﬁ?taf‘edth s"e%ftﬁ Tgcog@gff-%x%nuﬁr(ﬁ (Eove)

are i ndependently sel ecte rom
nadreaky follvetityy formuntab {fapxIh) oplieny! ,
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benzyl oxy, di nethyl am no, chloro, iodo,
trifluoronethyl, fluoro, hydroxyl, -24 W 2007/038314

weaAs3006/ 037056 cyano, carboxylic acid, PCT/US2006/037056

10

15

20

25

N- et hyl - N- (pyri di nyl et hyl )aniido, ethyltetrazol e,

phenoxy, chiorophenyl, nethyl phenyl, benzyl,

mor phol i nylX isopropyl, n- propyX, n-butyl, ethyl X
Nj)%

|sopropgxy -RJ opoxy, methy{th b&, cyclohexyl N
t-by t\Tquoroneth0§% amino N triazol yi, Rq N A
di ch ?Iyl di met hyl ok 5 NTY
nethylkrlazoly met hyl i m dazol yl', nethylthlazolﬁb
nethylfurxk@ N, N- dinethylan1Qg» phenylsulfonyl (Ic)

nmor phol i nyl sul fonyl, pyrrolidinylsul fonyl,

N i1 clérabtiyiheas] cdasterbbmatsMblaanndcauubhllynwcb;ythlsla Ishlp oz tiydete,
N- nethylsulfonanlldo nmet hanesul f onam

NerenfrrSionyosnds fieach fsmulg, (1N, (Ew,exr ek ot ; léspativaly, proferred.

?l{”‘kﬁf"ﬁ’ 2 PURERRRE AcoheBiite B RO Havirsgmer o
( fphaMﬁd@E&ttbﬁlh)—@éﬁeiﬁjbleNa(tl (.mlﬂﬂiéﬂé )ﬂ'ldi‘&iﬂ“\)ﬂthﬁﬁh@i Scope of each of

N (pyri nmet hyl ) am do (phenylplperldlnyl)carbonyl
p.@‘@ﬂ%ﬁ@t@b}mcﬁ pre thossdnwtiedi do, N

hozﬁﬁhenylan1do N- phenyl am do,

n%%ﬁy okxyet hyl )am do, 1- norpholinyl carbonyl,

NRG Ry Rydbgenl ok @mﬂﬁyl (Nroﬁrﬂﬁelféi‘aﬁly RIS 12@6&6 ol aaeﬂﬁ\yl)’k 5 (p
yridi nyl ethyl)a di et hyl am

NoE e PepRo mgle&lnﬁ Wﬁh th- nifregen aseresty Wiishiey) %rmatt@ched form a 5-, 6-

N ( (o BRyrei SRy BT hotitemh SP Rk A} e or a g0 11-

1 ( fl U%e‘ﬂiﬂ%@d&’dléc?fchb heteroaryl or heterocyclo ring, each rin pt10na11
met hyl - oxo- di hydr opyri di ne- 3- car boxam o0, or T1 and

subst i sehséititehwil pae wrihrestaenpsot 1, mdfﬂrr”fe Wi t h t he

?hi’”saﬁegﬁé‘@v Dyttt Sl HES s a8 P Pro

| Ml W) hydFBEdny Nk%%?ta'ﬂtﬁ ZAk oy, o @RS or (H)E‘éylél/dallgﬂj CHeYe!r@cyclo

tetra ydrqu|noI|ny uorenyl gui nol i nyl
di hydr efvhdudeteraand; sich gfoprpHombsubgitatedbyede to three groups,

conpou3d3¥ ?ﬁ?’;ﬁlng enanti oners, diastereoners, a
phar macéut? ¥4 ¥y=3accept abl e salt, or hydrate, therepf,
W'Itl hl’z atd"e, £6 aRRp&dehQy mlécﬁed ]’frém '&égl’laﬁfg&l QS Subfithhid lkyl,

ﬁy drogen, hal ogen, iS nore

pr ef er alklelyylmbmt)ltedmﬁ{eml g&lmy:lt wstﬁmtnd]aﬂimyb g#éro, eyar©] SOsH

Sel et S8m PRkl SER Readimys Okart Eéﬁéﬁﬁiz AR HGEO
Laal kme CEDINRY Kzg@gszk%, TEO)RLECECRRYR LG AORR OR.,

Cl4dal kyl ); an are i ndependently sel ect
from abkq}d)aﬂqdyltﬂt@awdd, ,arylh,@tndrimtey@aryi, Whmy:in p &rmghe or 2 and/or (ii)

het I t I

Subst | DY g5 Toale 16 efiredon gheispu b uoRrare akey ecthey wih
(R7 i s enh dpsmd ikl t af@méhed o FoRf % Fhealckbalk§r, af,
-25 WD 2007/ 038314 PCT/ US2006/ 037056

heteroaryl, or heterocyclo;

Rig,Rag, and Ry at each occurrence, are selected independently from (i) hydrogen,
alkyl, substituted alkyl, alkenyl, substituted alkenyl, cycloalkyl, aryl,
heteroaryl, and heterocyclo; or (ii) Rie and Ry together with the nitrogen

atom to which they are both attached form a heteroaryl or heterocyclo; and
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5-, 6-, or 7-nmenbered heterocyclo, each group
optionally substituted by one to three groups T4, T5,

w@na/70883T6; R8 is nore preferably C3_6cycl oal kpdT/US2006/037056

10

15

20

25

30

especially cyclohexyl substituted by Cl1_4al kyl,
am no, amno substituted with Cl_4al kyl, substituted
c1Ra At ggah oceyEsace, 13 pelehtebirpm; aligilysubsiitied pikyh pékenyl, substituted

at L achedl P A5 SRR R EAT A MOME Aok IRn B0l e

pref er aldigrobyclo.6-, or 7-menbered rings), each ring is
optionally substituted by one to three groups, T4, T5,
and@P68] T6:Marg prefgregdrempuadse nchtbppersatiemyrssdipgeteenhers, a

fr ' ‘ ly, .S ituted.al.kyl al ke

BB b BB Bep e i oP PEAee, R0 Bl e efaps o ommmita @
Ni 4r6 Chos€ ENBIch SR1O, 10 OR19. NR1OR20, NR19C(=0) R20,
C02R19, (=0 Rlg, -O O(=OR19, (=0 NRL9R20,

cyd a4 , heterocyclo, aryl, and heteroaryl; and/or

(i) ps and TS, bstituted on_.adj.acent
g S SRR B DRT e i PR E i PREBA S ok
whi ch theyyRhé orbihalhe s ébieflErraJ’Bcﬁdflgused cycl al kyl,

het erocycl o, aryl, or heteroaryl (T4, T5 and T6 are

ovids ) dperagey NS el ylalkyliG salkdnHRoRE palkghat (105

Fom (o SRR RS SR E SEh S e EER
subst i tapiedald} d88ithted %gh@ﬁ{ &rf],yégz%@ﬁpél, Tl,l“[“z‘,té‘i‘fd%r'l%% ﬁre@ﬁ'fja 5-, 6-
W

het erocyclo; or (ii) . together wth
ni t r ogedt 7amemberod wiono¢yclineya 7atoel Ismembertetl hidyelic betadoaryd or

to f het | het. . 00711, O h
ror o prSTar e S fshtng SR B b g G oups, T,
di ast ereoaRY/sr Tis ﬂ\?\;ﬁ? Ef’@%@r@b‘fy‘ 2@ keyel phaps e sk trumBhbered

hydrate, thereof, in the scope of Tornula (I) are
t hose iatylwhgterharyl, ios hNRGRTY] riRg, dash siop eptiemhllf sobstituted by 1 to 3

hydr ogen or =dal kyl . (R6 is r ref er abl

nydr ogang e, 55 et T Bpedal Guprpt drkgntered ary, heteroaryl,
cycl opeith¥leroadil ¢ing NGxN lri;ng!%bﬁ&ﬁlﬁ[sab&it%]s@%Ylto 2 groups, T; and/or
pyrrolidinyl, "and pi peridinyl, éach group” of | c:lﬁ) IS

opt i ondl2);yendubstituted by one to three groups, T4,

by Brend %g%ﬁ%a%%%r:f}d%aﬂ% ElgRET BB, Ur-eAlEdcriByTiied Cioellor, Co
97 ouP o ARIC RLILASSL LA, el HOGR., hlogen
pi per i diyAspixy, qygma, SO, BPIQH.0C(Q) R0 PAWINR 1 6R6NBio6I(H)R 10,

o oups StQMRerr SROLRRTH.Y it RRt GO Bk o esar bahenoL

PCT/ US%9&6§1%§§10§5€¢101£5&§1§ Ay, Bﬁid@ﬂﬁm%lﬁgﬁcﬁ%%ﬁﬁg?gl, thiazolyl,

together with fhe nitrogen atomto

bot h atfeat hed nfoopholiayl, eadugretp ofiwleidh i qpeiohaliyngubstituted)as

and T4, T5 d T6 are jndependentl|y selected from (i.).

C1. 4al Rientlioviglom g @fﬂmwpﬁ ¢ %sﬂlfi} o Rey: and/or (it) two

Q§/ ?llr_n4 i éinJ))g)lk)"iﬁpsané g, bk RMel Bh Aa¥iat iBSEEh bk Bien together with
the ring atoms to which they are attached to form, a fused five- to seven-

membered cycloalkyl, a fused phenyl or a fused 5- or 6-membered heterocyclo
or heteroaryl, each group of which is optionally substituted as valence allows

from one to three groups, Ry,, Ro3 and/or Rys; and
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5 substituted by halogen; or (ii) Cl-al kyl substituted
by cycl ohexyl or OH, wherein the cycl ohexyl is

wGe g3 ed by NH2. (More preferably T4, T5, eemuIBdo6/037056

10

15

20

25

30

are selected from NH2, NH(Cl 1a|ky|) and
4- NH2- cIoh t hyl [0072 ot her preferred
f:oﬁ«;y o atiep 1{?6?1%}10@&%%%%@ epap 1% oy h@? hydrggen, -
har mac | I C a f
i thi ?‘ﬁf@@?%p% LR iy el ) PR

R6 i s h{@Hgerphdnyl, S((]fﬁt)JWi1dylet(ﬁ2H2)vp}fraxlﬂ3dpXCHz)vcyclopropyl -

cI ohexyl , clo [2.2

- but vyl I tyl bi
et ane (CIByBP R D ar ey () R HC T amidsrolyl, -

R T PSR o o

aryl, \ilzﬁlcﬁﬁsf\t)ﬁt@ﬁhllsosubmmﬂa@%l&ﬁce flopertidhh Bﬂé to @ groups,
(chl or ﬁyrl m di nyl )am no; or R6 and R7 together with
the ni tRogBn aaderResrndhi ardRon axp takken tagﬁtﬂé@h’élﬂi ﬁﬂ@mﬁrcmen atom to

pl peraZ‘;VH il’th 'apeelg ﬁjaﬁ dP(y Ll din m l 9 elpa,n ridinyl,
g B ‘:P i

ri ng, eac op I Ona

from anpﬁ&ﬂazﬁlyﬂ opyipetalilyl, e@éﬂ bf ﬁhicﬂ i tlonélﬂjdsubsututed as
met hyl . 20 [0073] her prefé??g% conpo g?? i ncl udi ng

enant i orAlense allowsfremenaie threeggroups, Ryp, Ros and/or Rys;

PR TR RN G flente BRERRLAR LA b RERL R a5 85

h -
Na\F/;3 n% ﬁlﬁ)vgﬁ{l\léﬂéxﬁl (C@L%{Ipﬁé@l gmﬂg)hﬁérﬁhblmyl\h(@nz)v iy
(1a) Rz(C(szpym@yl (@sznycéﬁmpyloﬁ@Hz)varaéxd@né,oﬁ@Hz)vmpendmyl

a phar cce eof

wher ej g?ég% ﬁf}ﬁl V]{rm aszoﬁi;’d @8@]‘? lﬁg ('C%lpe{ﬁzmyl and -
NR6R7 ((CH,% edca@lﬁ gﬂﬁ% INRBRAN) i o n&%lly%bstltuted as valence
2007/ 038314 CT/ U 2006/ 637056 R and R2 are

i ndeperediems|fipms @rlleef@tt@@e Bras.RporReg end/ohBiaRperR 23 CRUR 24 at each

AR S SRR T e
OR10, ?'R%@no afdo, G- Q))R@@@Jfaﬂdyl) 6tratico)y,

substi t ut ed

het or o£<yaoxclaa1m>,. éosz@ocfé?l@%ny NIGRHCoralo) A4S eyt -

Chey ad0th, R IRAE N L Rt 350, BT Laush! Eoyc..
salkylene)NH,, C(=0)(Ci4alkylene)NH(alkyl), C(=0)(C;4alkylene)N(C;.
salkyl),, and optionally substituted phenyl; and vis 0, 1, 2, or 3.

[0069] Other more prefefred compounds, including enantiomers, diastereomers, a

pharmaceutically-acceptable salt, or hydrate, thereof, within the scope of formula ()

are those in which '

A is a bond, methylene, or ethylene;

M is hydrogen, methoxy, phenyl, fluorenyl, pyridyl, cyclopropyl, cyclohexyl,
isopropyl, ethyl, n-propenyl, isopentyl, n-propyl, n-butyl, pyrazolyl, or
pyrimidinyl, each group optionally substituted by one to two groups selected
from T and T»; and

T, and T are independently selected from ethoxy, methoxy, methyl, n-butoxy, phenyl,
benzyloxy, dimethylamino, chloro, iodo, trifluoromethyl, fluoro, hydroxyl,
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or 7-menbered nonocyclic heteroaryl or heterocyclo
ring, or a 7- to 11- nenbered bicyclic heteroaryl or

wedoensssycl o ring, each ring optionally 10 subreT/US108€037056

with one to three gr oups, Tl T2; and/or T3; Ais a
bond, Cl 3al k 4al k I

8?0) yélpg cg xy lcmtqciﬁ\? In}et -gh? o %@g&ggo,g@qemzole
alkoxy C

o K, o), KRB el bl L RUR BN o EELASKE By, v

by one propylhm-betygreﬂlymssopTOpoxyTﬁ-pr@mdy ahetliAthid, cyRohesyl, t-butyl,
sel ected from hydr ogen or Cl_4al k§> optionally
subst i t GEaropetingg. emnepirisgolyh digh roeeﬁe@iyéoﬂmwaxﬁpylazolyl

hal oge

and ot i AR SKl aR e gaR OB A g i o
al kyl , diyethyiinkyb, phlaeﬁaﬂﬁmyg Ingor mmmsumcyl petodidasisylfonyl,
each grotIJ\P of which is opti onaINy substituted by one

to t hr &N-giethypsnidg.N-methylamigooN-rethylRg f qr@npdcef r abl y

ust ! iray HreBRS bRy SRR R o, . -

. cycl oh ediythylﬁiﬁfdmhﬁdo V. —pﬁyﬁﬁﬂoﬁ?mﬂ@ gkt TsulfohdnidBEN-

10

15

20

25
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nitrogen atomto which ey are attached forma
het er oap§thylgplfonemida @Wé“qn@rrrldwmlmﬁhﬂb aigidosN-

g R e

|ndepe Sl eicat ohlopipbiidin{¥eH 082 N - k
and suggfeii{y}%%d CI%@;I opyene lllln mg%nd%l?%gigfwer

ot Hecthepbaraindeotrbneyjasids, b sarrciaimidar| ne

7 menbat A AERPRRA SRR bE i S obtigmafte et N-

i ndepeqgﬁmmmetﬁylPﬁﬁidadeﬁmtﬁylamﬂaMdmg&e ro%!yié}ﬂldo N-
substituted al k 30 al kenyl, substituted al kenyl,

al kyny I(W%Qll%l’lmeﬂt}’é)@l@ﬂ% %&qydobmlbmldlmm(meélmhbyrazolyl)amMO

i 11 oo G aR AT PRRTYSSide” SubshnlsS TR 1-tnibtopheny -
PCT/ USZM@IQ&Z@@&&MM@?c%BM@Q RI5 i's taken

together with R16 to forma heteroaryl or
heéf dn eed & sbstituged oz, adsavdntrioms ef M@e;belmjmth the aesine tt which

Subet | (e iR FEHeq 160 o YA ol erE Qitpe ik SR delected
Qdthy]BerSBiS: , OR?
RIIRtlE)g( & é‘ﬁzﬁ?"l gng 1%%1%2020@4%@@%1 me‘é%;@)n%ﬁl >

NR19C( i@amgmolmm%yd:(qi@mm an@myd:@)ml -one-yl.

NR1 | oal k clo, a and
hﬁ eroary a%wf&if&y ﬁﬁofn?c’ %al}t&mf(fﬁu lastgrggmers, a
ghBsBfcettkaBRacctBiableQaRL &%y@fat@ %e@é‘cﬁ*%tﬁlhﬁﬂe @Jog%f Rhifwla ()

taken together with the ring atons to which ey are
aetedbpsedndichor m a fused cycloallcyl, aryl, 10

e &éﬁf&éﬁ‘l |1\?f°§het ot REGRs %{4 js lﬁgﬂeg’n Fra glg&fﬁ%&)

SRS deldetdddidth kydrogen or C;.4alkyl optionally substituted by one to three groups
selected from halogen, Cy.salkyl, nitro, cyano, amino, Cj4alkoxy, and OH (R6
is more preferably hydrogen or Cy_salkyl);

R7 and Rg are independently selected from alkyl, cycloalkyl, heterocyclo, aryl, and
heteroaryl, each group of which is optionally substituted by one to three
groups, Ty, Ts, and/or Ts (R7 is more preferably C,4alkyl, C;_scycloalkyl, or a
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al l cenyl, substituted al kenyl, al kynyl, substituted
al kynyl, nitro, cyan, SR19, OR19, NR19R2o0,

WORDICES3A) R20, CO2R19, C(=0O) R19, -0 C(=0) R19, PCT/US2006/037056

10

15

20

25

30

C(=0) NR19R20a cycl oal kyl, heterocyclo, aryl, and

het | d/ ' and T5,.
Subst | LUt 54 %D St 0 oM, T 800, Tty o o
With  tifgeld sqt4, fx(@oi"?& &) i§ HYe }‘}Eféreﬁ)tlﬁ ags %S/glo%ﬁcyl especially

forma fused ycI ét erocyclo
het er oauy;zlohe:eyi dummemuy R2Ghllagl, aaiab, aioo snestioeedivith Csalkyl,

| d ly f hyd | kyl,
Subst i {SHPBHUEE s Ky Pl DRGSRt od al kenyl
Cy&l O, ’t%g%l%é% ’Wlﬁl&h(ie Rﬁ)fg Y ato athﬁ'{lg & @1@% glreoa(ft%gﬂe% fofth a

(i) R19 t oget e nitrogen a

whi ch thetgroargir & Hetetrdmyaid @(g”(@ﬁ)ré preferabl 6t e O@Y’Nineﬁibered rings),
het er ocycl o ri ng each occurrence,
sel ect €@} F%&i%qnwpall%wgﬁlmteétbé@na fctpree apm gfh, Ts, and/or Te;

i;ﬁﬁ’sﬁé%&rﬁ& féjare %c*éﬁg%cie%lﬂ?%eg?&%d fro gB%%ﬂo?er ! glc}égfed alkyl,

Wi th t hadkengl, bﬂmtlﬂged)ﬂﬁyﬁﬁ Qﬂkyn(ﬂ,)subsh‘uﬁed élkgh};l Fr%1trt§ dgian& SR,
stitute

is CR3, and X is Nli %_ C&L2 NH( unsu
pheny! )OR gy NRpReiz NR petrO)Rps CohRex C(:F@}thy@rﬁbé?ﬂwm

Rl;|6 %gerti(;@ﬂ]gﬁég%)zs( \ clga hlet E)Ckﬁﬂ&{%zﬂlﬂﬁ?érp?&p aldlof (ii) two

N( QO - 4adrdys) By aﬂ&l"rscéubsu&&ddcﬁi degath)ringthmSChiz- tﬁll;bfnytbéether with
NHNH2, NH( Cnethoxy élene) and NHAc; -29 WD

2007/ 03bating FOms % theyas ettaghiy toxfesmia fused eyclalkyl,

- o2 gl 88 ol dRR R o ot B R pra b gt
IS othemdmnqaggHandN i -propyl H, NH(substituted

pi erldlne) or NH(-CH2-pyridine); (c) and if Xis
NHRe §ied Rppesth 99l occmene wrd sslester andepprdenty from (i) hydrogen alkyl,

oy D sl ot AkeRYrdobiieieg bt SR 4k hECrqagyt, and

ot her thagfodyclo; OF (11() ﬁlgaﬂﬂl R, tageltfer With3hd okt 86m to which they
phenyl), then Y is other than N NH2 H 10 [0074]

Part i c@rahatly a%&ﬁélfsé p@l@bmé é%fmmmlseterpml erchieteyocyclo.

{
oA o e Hofe A ERGRERpo s nclyping sppatiomers lipigspomers. o
a@ﬁaﬁﬁﬂ@éﬁiéﬁdl&h&d&pidﬂﬁa SBOREhyatate, thereof, within the scope of formula (I)

are those in which

Y is NR¢R7;

R is selected from hydrogen or Cisalkyl (R is more preferably hydrogen);

Ry is selected from C;4alkyl, cyclopentyl, cyclohexyl, bicyclo[2.2.2]octyl,
pyrrolidinyl, and piperidinyl, each group of which is optionally substituted by
one to three groups, T4, Ts, and/or Ts (R is more preferably cyclohexyl and
bicycle {222]octyl, each group substituted by one group, T4);

or R and R7 together with the nitrogen atom to which they are attached form
piperazinyl, piperidinyl, pyrrolidinyl, or diazepanyl, each group of which is

. optionally substituted by one to three groups, T4, Ts, and/or Ts (more
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formula (1) (above) having the formula (la), (Ib) or
(lc), in which: Rl and R2 are i ndependently sel ected

w0 e@mosspatt ogen, hal ogen, OR10, cyano, Cl-4al kyPCT/US2006/037056

10

15

20

25

C2R10, and -C(O NRLOR11l (nore preferred Rl groups are
sel ected from 15 hydrogen and Cl-al kyl, especially
hydr ogerefernlly ﬂ?ﬁtahﬁ IRy apripkerpiog¢tberreith e nitgogsupéoratewhich they

| ect ed .f d hal.0
o kyoxgte SRyPsEed SR SR v Bhreingo
N, di; m(,t drb ‘rﬁd%?erménﬁj/ el QAR ﬂaoﬁﬁr(g gce,p allé_‘y'I‘ otrslqlrlml2 INH@&alkyl),

to two groups selected from al kyl,

C3_ 7cy birglahid/ N(C . phehy and @ﬁih(z)ynmICbh)dh wheltelrryﬂhe poreippidigyl is

S moRtBHB Rty b GO L KT Rk By et ot

sane Whte <HPEE cﬁél@fﬁxty‘f\ﬁ sUbstRed H?NHZO'(MOEQF&@&%@ T4, Ts, and Tg
het er ocyc 0 or heteroaryl); R2 especi a

Iy
hydr o g aﬂm selegtmd droni Niiay NH(@malk(yD) N@@-NH&cydolmdmeeéwl)
ano

f ; om 1 %%’;%hg %?%fﬁa aA T n| i gl}dueg ftr)angﬁzmg;skg}qastereomers a
v%ﬁ%“é*%%’f%%‘a 5%&??%%%8%?%%?%%@“%?@ A s Lyt O

sakshodeih &éhidhmor e preferred R3 groups: hydrogen,
hal ¢ n Cl 4dallcyl, and aryl, especially: hydrogen,
cRe vy dregephy| | et hyI i sopropyl, and phenyl); and

c t
AT ] S OHPERST Lo PR SRRl bo2 2 lccan
( pr ef epyrecliditifdSor Ii1plérldmjﬂ eaohgrdup of lwhéeh 1gropt1mmlly substltuted by T4
[ ndependentl selected _from hydro | tro,
cyano, S&g¢ é@%ﬂmm‘é’rﬂi‘a ; amcrcayhogex.‘/%me%v % a‘QH’d% furyl,
R11 to |
bot h atgl?1 gﬁﬁ{ I%Ellr{&bf)#or m wﬂ&lf&wﬁﬁdhgﬁhﬁ{o ot
sRbahd Rytediter Wltﬁ -the Mitrogernaomeo @\dlnd}ﬂhey amraj;thclrmd form a

het erocyclo,. 10 [00751 Even npre_particularly
pr ef er PBEAZBH MiRFIIYLRYEoldingl. and Alrenseyising, Yach ring optionally
di aste [ b
o EARTRERLo TP UALABEUA 4586 AR LB Bpl ol o
fornul ehe(tly). (above) having the fornula (la), (Ib) or

(? in which NRAR5 is selected from Ot O / NH
\ [0078Et  NPiher paverigpycomprinds Gnglugjng egantiomegs.Ligstereomgss.,/a

/ Wa%aﬁy—%@%ie&ag} %11 hgﬁrg@e, thefeof; arMfose Within the l%up\a of

formula (I) (above) having the formula (Ia), (Ib) or (Ic), in which:

X X X
Ny R3 N~NJ§N N /N\H%N
R—< N 2 R— Py 1‘$7N\ A
R, R, 2
(Ta) (Ib) (Ic)
or an enantiomer, diastereomer, or a pharmaceutically-acceptable salt, thereof,
wherein:
X is NR4Rs;

Y is hydrogen, halogen, ORg, or NRgR7 (Y is more preferably NReR7);
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MeO N NHNHNHNH-b NH N NH \N NHNHS \NNS
NH-d NH--ONHNH /~ NHNHNHC NH-<NH() 09

WORbe7/038314 \  -31 WO 2007/ 038314 PCT/ US2006/ 03FOE6S20b8A037056
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NH NH NH NH-- \ Owe CI ONb O aaaaa F N+ NH
NHHN/ \ NH-\- "--( N aaaaaF EOHO NHH
NI 1-aipd Rl apgHndgpeadently selectemiiromlydnpxem halpgen, Ofo,\cyanad-salkyl,

1 MmO AL
}\“_I.Q 1%3\| f_{l?c;@dNﬁ%\(ﬂ}ﬂyﬁﬁgﬁﬁhﬂog&l,Mﬂro,(byﬁho, OR o, R \oRA;, 8O, N, and

C(=0)Ryp, (i) Cj4alkyl, substituted C;.4alkyl, cycloalkyl, aryl, and heteroaryl;

Rsis —AM; |

Rs is hydrogen or Ci.4alkyl;

or R4 and Rs together with the nitrogen atom to which they are attached form a 5-, 6-
or 7-membered monocyclic heteroaryl or heterocyclo ring, or a 7- to 11-
membered bicyclic heteroaryl or heterocyclo ring, each ring optionally
substituted with one to three groups, T;, T2; and/or Ts;

A is abond, Cy.salkylene, C,4alkenylene, C;4alkynylene, ~-C(O)-, or —SO;-;

M is (i) hydrogen, NR;sRys, alkyl, alkoxy, or alkenyl; or (ii) cycloalkyl, heterocyclo,
aryl, or heteroaryl, each ring optionally substituted by one to three groups, T4,
T,, and/or Ts;

R is selected from hydrogen or C1.4alkyl optionally substituted by one to three groups
selected from halogen, C;.4alkyl, nitro, cyano, amino, C;4alkoxy, and OH;

R7 and Rg are independently selected from alkyl, cycloalkyl, heterocyclo, aryl, and
heteroaryl, each group of which is optionally substituted by one to three
groups, T4, Ts, and/or T (Rs is preferably Cs ¢cycloalkyl, especially
cyclohexyl optionally substituted by NH,, NH(Cj.4alkyl), and (4-NH,-
cyclohexyl)methyl);

or Rg and Ry together with the nitrogen atom to which they are attached form a
heteroaryl or heterocyclo ring, each ring is optionally substituted by one to
three groups, T4, T, and/or Tg;

Rjo and Ry; at each occurrence are independently selected from (i) hydrogen, C;.
salkyl, and substituted C;4alkyl; or (ii) R and R;; together with the nitrogen
atom they are both attached combine to form an optionally substituted 5-, 6-,
or 7-membered heteroaryl or heterocyclo;

R;s and Ry are independently selected from (i) hydrogen, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, cycloalkyl, aryl,

heteroaryl, and heterocyclo; or (ii) together with the nitrogen atom to which
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-32 WD 2007/ 038314 PCT/ US2006/ 037056 O NH NH NH ( NH
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w@2@7a383NH NH S NHNH a aaa _ / \  NH NH MK/US20b6A37056

10

15

20

25

30

aaaaCldC NH/ ONH-bNH/ A N NHC 5 aaa
aa C F- - FNH/ NHNH+ - NH \ NC CF3 NH / d
a a a they angnttached RysNgitaken tgethey with R inig fogm aNpetegoarylora
a:F3NE|_- IiNH\/FNHNH\/CFSaaaaaNHNN
NH N, NRERY N 0 NO aaa

Ty, T2, and T3 are independently selected from (i) halogen, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, nitro, cyano, SOsH
SRy9, S(0),R21, S(O),NR19R20, NR19S(0)pRz21, OR19, NR19R20, NR19C(=0)a0,
NR;9C(=O)NR 19R 0, CO2R 19, C(=O)R 9, -O-C(=0)R 9, -C(=O)NR;5R0,
cycloalkyl, heterocyclo, aryl, and heteroaryl, wherein p is one or 2; and/or (ii)
two groups, T; and T5, located on adjacent ring atoms are taken together with
the ring atoms to which they are attached to form a fused cycloalkyl, aryl,
heteroaryl, or heterocyclo;

T4, Ts and Tg are independently selected from (i) halogen, alkyl, substituted alkyl,
alkenyl, substituted allcenyl, alkynyl, substituted alkynyl, nitro, cyano, SR;s,
OR19, NR19R20, NR19C(=0)R20, CO2R 19, C(=O)R19, -O-C(=O)Ry, -
C(=0O)NR9R30, cycloalkyl, heterocyclo, aryl, and heteroaryl; and/or (ii) two
groups, T4 and T, substituted on adjacent ring atoms are taken together with
the ring atoms to which they are attached to form a fused cyclalkyl,
heterocyclo, aryl, or heteroaryl; and

Ry9and Ry at each occurrence are selected independently from (i) hydrogen, alkyl,
substituted alkyl, alkenyl, substituted alkenyl, cycloalkyl, aryl, heteroaryl, and
heterocyclo; or (ii) Rig and Ryg together with the nitrogen atom to which they
are both attached form a heteroaryl or heterocyclo ring; and

Ry; at each occurrence, is selected from alkyl, substituted alkyl, alkenyl, substituted
alkenyl, alkynyl, substituted alkynyl, cycloalkyl, aryl, heféroaryl, and
heterocyclo;

with the following provisos:

(1) ifEisC,FisN, Zis CRs, and X is NH(Me), NH(Me),, NH(unsubstituted
phenyl), or NHNH,, then Y is other than hydrogen or halogen; and

(2) ifEisN,FisC,ZisN, andY is NR¢R7,
(2) then X is other than NH(C4alkyl), N(Ci4alkyl),, NH(C;.

salkenyl), NH(-CH,-furyl), NHNH2, NH(Cmethoxyalkylene), and NHAc;
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eN~- NN NH\ / NNH- N~ NH<:D NO\ NIN 10 a a a

-33 WD 2007/ 038314 PCT/ US2006/ 037056 N _ N NH NJ NH
WORDOY/088384 -0-N) < s NNHN\ OSo O - NH\ / (PEFUSN04/7056

NN- HO\ - 0 0" NN~- ONH\ / - 0 NHNH / N -

NHON- O NOOH S~ 0O ONH/ NH HNSO \N

\\/0 HN N - (© HNangHLiRK pNKL( EPE—(Bubstluaectpr uqsubsu@seihml@l) or

{) o\so/ ﬁ%[(\fcﬁz](ﬁlfb}iﬁ“(edw_lﬁ& ¥1 Eklgn%, ﬁg@@l\;@\gﬁﬁﬁ F\lﬂan

é'— N o i~propyl
H , NH(substituted piperidine), or NH(-CHz-pyridine);

(c) and if X is NH(cyclopentyl), then Y is other than
5 NH(cyclopentyl);
(d) and if X is N(CHj3)(substituted phenyl) or N(CHs)(pyridyl),
OH

L

—N i-propyl
then Y is other than H ; or

(e) and if X is NH(substituted phenyl), then Y is other than

-

)

NH, H

10 [0074] Particularly preferred compounds, including enantiomers, diastereomers, a
pharmaceutically-acceptable salt, or hydrate, thereof, are those within the scope of

formula (I) (above) having the formula (Ia), (Ib) or (Ic), in which:

R; and R, are independently selected from hydrogen, halogen, OR;o, cyano, C;.4alkyl,
CO2R 9, and -C(O)NR oR;; (more preferred R; groups are selected from
15 hydrogen and C;4alkyl, especially hydrogen and methyl; more preferred R,
groups are selected from hydrogen, halogen, cyano, nitro, alkyoxy, hydroxy,
C(O)NH; and substituted amido (N, N- di-substituted by (i) one hydrogen
and/or (ii) one to two groups selected from alkyl, alkenyl, Cs.;cycloalkyl,
phenyl, benzyl, phenylethyl, napthyl, a four to seven membered heterocylo,
20 and a five to six membered heteroaryl; or (iii) when attached to the same
nitrogen atom two groups may join to form a heterocyclo or heteroaryl); R, is
especially hydrogen, cyano, fluoro, or C(O)NH>).
R3 is selected from (i) hydrogen, halogen, nitro, cyano, OR1¢, NR3oR;;, CO2R ¢, and
C(=0)Ry; or (ii) Ci4alkyl, cycloalkyl, aryl, and heteroaryl, each group of
-30-



O=S-NH2 0O HN HN HN HN NH2 NH2 HN O NH2 d H F N NH

NH\ / NH/ FNHOR - F NH-O/ - NHNH\ FNH\ /
WONRDOY/038814 10 F - 34 WO 2007/ 038314 PCT/ US2006/ OBTDES820067037056

FFFFNH\N/ - N\NH/ NHFFNH\ FNHa, aaa NH

CF3NHNHNH/ NHNNNN aaaaa Ow N~ NHNN_

NH { N Mhigh isjgptionally sabstitute@(mmemxpfemeqkﬂiﬁgrqupsﬂ\hquogen halogen,

\i E|N/ %ﬁ%kﬂ[\l 1(%Nr\y}, eépelciagy: 1%'/ ogen, C N%lom I Nhyl ethyl 1&')’}')1 (l)_lloNyl and
phenyl); and
Ry and Ry, are independently selected from (i) hydrogen, Cy4alkyl, and substituted
5 Ci-salkyl (preferred substitutions: one to three groups independently selected
from hydrogen, halogen, nitro, cyano, OH, phenyl, and OC4alkyl); or (ii) Rjo
and R;; together with the nitrogen atom to which they are both attached
combine to form an optionally substituted 5-, 6-, or 7-membered heteroaryl or
heterocyclo..
10 [0075] Even more particularly preferred compounds, including enantiomers,
diastereomers, a pharmaceutically-acceptable salt, or hydrate, thereof, are those within
the scope of formula (I) (above) having the formula (Ia), (Ib) or (Ic), in which NR4Rs

is selected from:

L OQ w0
@8 ~3"ib, m@,w@, %}
QS -5
G e St L e )
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- HNN-NH- HNa >> ONHO- O NHNNHN - 0 Ow O
NH\ / NH\ HN H 35 WO 2007/038314 PCT/ US2006/ 037056
W@20dF088344 N NH\ / - ONHOH HN O O N H N NCHNSD0MN37056
NH- ON1 C ON NHO NHHN-aNHHNF ON HNO -
ONHNNH\N-NO HN\ HNHN O /NH O/ NH HN HN HN

b b e e

e ?} @

0—j OH CN
> > >NH29
CO,H
N~
_@cn NH‘@ NH——UH NH—@—COZH
—_
Oy
N~

O IW
@xb oy Sl
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5 ~~/////] HNHN\ -36 WO 2007/038314
PCT/ US2006/ 037056 F O NF G)\) .0 \ HNNH-/ NH

woRoorBE3N ~ O NH HN O O\ O-\ NH NH\ | \ | ECT/BB20bI037056

10

HN CH, and HN O [0076] Alternative even nore
particularly preferred conpounds, including 5
enanti oners, diastereoners,

a
pharmaceuti cally-acceptable salt, or hydrate, there ?‘<
are, t fose\ wiA hi n,the ope for nmul in i
g Gt ngnom e Al )

NH2 N2 N NH NH NH2 NNH- NH2 RH /~ ~OHRH2 O HN N °
NH/A( NH NZ--\ (Cg.4alkyl) N ~Y) NH2 10
NH NH N NHNH2 NHH HN-NH NH HN- - {

~N NH NH/~N N

-3;&@7/0 PCT/ US206%{ 037056 HN-NH2 N
ancr[ 1 O her\prefer ound \t hin thg=sgope
of forrrngMél)‘ QHN“ NH @

2

v
NH—Q‘N{j NH‘@N@ =g
N = cl
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enanti oner, diastereoner, or a

phar maceutical | y-acceptabl e salt, thereof wherein: 5
w7 e3sel ected froma C3_6cycloallcyl, a 5-, BET/US006/037056

7-menbered aryl, heteroaryl, or a heteroaryl ring

optionally substituted by to 3 groups selected from

T1, T2, and T3, (I\/bre refxgrably R4 is selected from
phenyl/—pyr | Ay, y of xyN,Ql/Lﬁrd
pi'ﬂ%r / ch gr D a'f‘ y utsed by 1 to
2 groups, T1 and/or T2. T1 arrd/ or are preferably

sel ected from ethoxy, 10 nethoxy, nethyl

n but ox ph nyI benz XY, Ndl nmet hyne
trh.y 0, ‘hydr oxyl ,)=e
ca o c aui N- et -I\I-N('Hy\r,r/drn,l, thyl)dmdo

et hyl tetrazol e, p’henoxy, chor ophenyl, net hyl phenyl,
benzyl, norpholinyl, isopropyl, n-pr opyI , h- but@

ethyl, isopropoxy, n\propoxy, methylthio, cyclofe
t-butyl, chloro, trjfNuoromethoxy, am no,
triazol yI di chl or ol m\\dazol yl —=di mejchyl pyr azo?ys\,

rret hy blyl, et hOli Nt « met hyl t ol%y1 ,
@ NIN-RE vet hyl am © nor-ph ol | f onyl ,
yrroI nyl,sulfo W/ N, N-di et hyl and do, N | ami do,

N- et hyl sul f onam do N-et-h ul f onam do
met hanesyil fO}.La.m N, N-\ yI sul f ongyy do, N,
N- di et hyNsuyf onami do, ONs’ro ul fonami dq, JN 20
et hyl su onam_do N- e ytbsul fong ﬁ‘r P’ onam do,
arg @) , flaryl met hyl do)

5 onIrret d N-(p r|dyIrrethyJ/'\Samdo
(phenylprperrdrnyl)carbonyl prperrdrnylcarbonyl

N- benzyl amq 7AR y yI am do N- phegyl am do,
N- ( hy dres yet$ry+)'3hrn hoI|n gar on IN
N-HNB YA Ham do, N pyrldln % @5
5 (pyrrn | et hyl,) ami do, Nl\l-msthlamdo

N-cycl opr opyl am do N- (& ycI ohexyl met hyl )am do,

N- (cycl ohexyl )a yl pyr azol yl )am do,

N-((oxo rroI|d| nyI D pyﬁy& en Iourdsa and
: f eyl ) - HN Q
rret hy Q o ydropyrrdr nex 3- car box o)HN_c.u/—l and

T2 | ocat ed on adj acent atorrB of Mtogether with’the

at ons vmlco:h they 80oattache onbine to

f wsied her safu st &N

2007/ 028314 USZOO 37956— seI e rom i nd

nethylbenzothlazolyl napt hyl , nethyllndoly

tet rahde(\oqw nol i nyIHzN fluor enyI qui nolinyl, and
Bl - one-yl ./T®078] Yet ot hg pr ef erred

conpoymndg, i ncl udi nantj o dl- te

J§ reo a NHz
rrfaceltt i cal IRN abl VS hydﬂw—@w/eof,
are t e wthin the=scope of forﬁ’ula(l) whi ch;

NR6 R7 sel cted from NHIi - --(]\IHZ NH * NNHCH3 NHI |

- HN N-( NNH2 .- C~ NH(}% HNO- ( R) - 4NHCH2CH3
NH-(D- ‘d\’.m NH OEt
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NHNHZ -a-Q ~~~~~ [1111] cis/trans m xture NH-NHZ NH2 a
aa NHHN-(j and ~~// . 10 [0079] Al aspects of

wao b@7psssierred conpounds, including indivi dual POEUSBD/E37056
definitions, may be conbined with other aspects to
formother preferred conmpounds. METHODS OF
PREPARATI ON [ 0080y Conpounds of the pr-§ent i nvention

maybe prepared by e exerpl ary 15 fprocesses I
descrifeq in He i : A=+0 E

3 @ Bagents S tions
appear-—heérei pafter. )

commercially avail able or can be readlly pyepared by
one of ordlnary sk| |n the
b r;

tﬁNe"[Tg& ng kno >- hod
the groups Rl’ R2, are’as describéd herein’for 20 a °
compound of fornulam(l s Htherw se indicated.

Groupi"l S|gna ec( genel TKQT?§§N , R, B=P and P"
ufﬁ} ate solvents ;%EnnaFaﬁgggsr
pressu¥es,, star g Jsaterials Phav;ng t desired
substituents), and other reaction conditions, my Qf
readily sel ected by ope/of ordinary ski

It is ant|C|pateggﬁ \where possible, yﬁgi;gg—ggﬁ

of theg reactA™ s descr \ beN may be furyher
25T abor/at &d B one of \orti mary /SkNLJin the art Ji;
WO 2007/ 038314 PCT/U82006/037056 IXNERLFOO

N~Y R2 [0081] Conpounds of general fornu ) mhere
'E=Cand F=N, and Z = CR3 (i.e. formiyla (la)) may
be prepared as described below in Sche 7 B and C

5 Scheme A

o~ 3 o
5 HN o,HN/L*o _ HN , HN

(0]

O

HN
o o ~j>‘\ o ¢
HN , \\/NH’ HN ,

(0]
O
N

2
(o] OMe
NH HN
HN ,
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R HZNR3 N N R R XXRIERBRR3 R=C, Br, 1R~

\ NNCR NNR --- XNNNY OR 3R 4R laR R
WQ2R2/0pB082] Readily prepared PCT/US2006/037056

3- am no-4, 6-di hal opyri dazines 1 are condensed with

connerC|aIIy avai | abl e or readily prepared

2- hal gafdehydes or 2-hal oketones 2 or 10 their

et VA et S\t o provide

6, 8- di hal oi o;zo[l 2-b] pyr+dazipes 3 in an alcohollc

sol vent (suck anahl act of 3

amine in a suitab dol vent—Zsuan UY[—OH

N- et hyl pryrrol i diwong or al cohol s) the pr nceN

a suitable base (such as trlethylanlne or cesium

carbonate) provides 6-ha %0[1 2-b] pyridazi nes 4.

Al ter ively, the rddct 3 wWth no- reaytlveN_

nd@FéQZ%—4§s (sychrPas electron N defH— h;g¢i§;j>
in a swté*blhe/_s\égent (such as<d_ thyI mam 7

t et rahydr of ur an) th a suitabl e Base (such 4s sodi um,

hydrlde may,provi de conpounds having the formula 4.
of 6- haI0|n1dazo[1 2- b] pyri dazi nes
er such a Q n. ) prOV|d —j;::>

|n1dazo 1, 2 ﬁoa a) _unahe
: y rt—)&]

N

condltlons o |n a so vent h as

N- et hyl pryrrol i dinone) in the presence 20 of a

sui tabl e base (such as cesiumcarbonate). -40 WOF
2007/ 038314 PCT/ US2006/ 037056 Scheme B R R X
RSBNRZENRZRZI RItJNRR~NNR f2 NN INNY
Rz 5 R2 RR g(Ta) R2=HR2 = halogen R2 = halo
= halogen R =halogen R = halogen R = halogeg X f
R3R3 / -- R
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R7” NONR NONY R2 R2 (la) R2 4 hal ogen R2 4 hal ogen
R = hal ogen [0083] Conpounds having the fornmula (la)

w@anw7atsm be obtained via treatnent of 5 PCT/US2006/037056

10

6, 8- di hal oi m dazo[ 1, 2- b] pyri dazi nes 3 prepared as
described in Scheme A with hal ogenating agents (such
as NBS, NCS, NI'S, selectfluor) i'n a suitabl e sol vent
(such as chloroformor acetonitxjle) to provide the
corresponding 3,6,8-trihal oi m [1,2- Db]pyridazi nes
5. The reaction of 5 with an ane in a suitable
sol vent (such as N methyl pryrralidinone or alcohols) ¢
in the presence of a suitablexsasg (such as 10
triethylamne o esi um cagbopat ey provide
3, 6-di hal oi m da , 2- b] pyrrjdazines 6. _A
fachy i th psqQ-snBcti veugl edphjk es\(gluch

ety Gk i ci ent ines) in a syi¥abl ol vent
(such as diget hyl f orppringde” or tetrahydrof ura@n) i vh a
sui tabl e base (suchr'as sodi um hydride) may provide

conpounds hawkrng the fornmula 6. The reaction of
6- hal oi m daz 2-b] pyridazi nes 15 such as 6 with

am nes pPuoyi des” i m dazofy,Z- b] pyri dazi nes (lafXunder

ei ther negy, conditions 3&1 in a sol vent (su

N- met#HYyNpr yrrol i di ng# I oxane) ) the presefice of a
sui t afl € base (such esi um clar bogate) w t hsQ

wiHNhout™ a cat al ydiN'(stich as,HWal T"adi 8, anb it e)©.
Alternately, The 3-position of 3,6-dihal oi mdazo[ 1, 2-
b] pyri dazines 6 may be readily converted by one

p Piéﬂ g gg ur ejgltgb &%:‘%nesgr??{ahﬁy%{rﬂ%l ﬁaﬁ Iigf é% d ichft%gc}%tﬁiﬁglpdudmg

f emetioneed, dgstergometsya pharmacelgicelly-acceptable salt, or hydrate, thereof,

6- ha] oi m dazg[ 1, 2- b] pyri dazj nes.s s .7 ere. R2 is
ofiee Oﬁenﬁﬂuﬂgreosg@m SR R B iR ddeeletied frotn

f Npgtiignal tNy-@b,)RRagan be further el aborated by known
met hods -41 WO 3007/ 038344, PCT/ US2006/ 037056 to

pr e addi tignal an s. The reagtHzon of
6-nhal CN'HTiNdﬁ—ZQQ- Z NeL pyri dazi nes as 7 with
nuslebphi | es ch as ¥ negN8r—al coho| s) provides

I mdazo[ 1, 2- b]myridazines (la) under either neat
condi tions n a solvent (such as N
C

nmet hyl pryrrg I none, di oxane) in the presence g
suita such cesd 5 carhdnate) w yh or o
Wi  cat al yst NWaI;@(um acet . /
Sche cl x X X, a N \ ,C \ @®H R3*, Cl i

>

-~c¢cl 0 R Ncl "NC "NYY 8 Cl 9C 10 R2 (la)
NH— >—NH
) \>
(Cq.4alkyl) N
N\ (Cr4 NH,

O m O™ 0w

>
NH NH NH
D i o 7 e
H ) 3NH H 2

>
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[ 0084] Conpounds having the fornula (la) can al so be
obtained via treatnent of 10 i m dazo[1, 2-Db] pyri dazi ne

w@2070883mucl eophi l es (such as amines) in a suiPEDU82006/037056

10

15

20

25

30

solvent (such as ethanol) with a suitable base (such
as tri ylam ne) to provide imdazo[1, 2-

b] gyLi/dazy nes 9. 3 e.g. Synthesis Vol. 8 (1971) at
pp 42 act jfBh & Bezo[ 1,2- b]pyridazines 9 with
nucl eophi I. e84 such™as ani nes) provides inidazo[ 1, 2-

b] pyri dazi nes 7. Treatnent of

R L e

( smattiodser edibgierebet) o€l & phirydicagenlly-peoeprblesalt steiRofsh&Sin:
psi ). provides imdazo[ 1, 2- b%pyri dazi nes (la) where R1,
RR4 i prlectebirame ¢rgsgenliidng Py 6ser donembered aivi hetrioaryl, or a

LO25S) DRI GBS Bha B o8 oS Bsfggdhal v
o s TSR 2 SRR e buty i)
R2 11 [cysighepyljangpipegidinyRzagh grpup poiiee]ly Pulssitutechby bto 2

| ot r i azi i th.nuel eqphi
B oo B P AT AT Tt a0 Bt S e B aRn G b T oy
provi desetRosyaaRHSl Ietifd, MBsody -fhé%@, l%ngyloyiﬁ WiRathyRfnino, chloro,
11(2) (1974) at p

Het erocyclic_ Chem stry-Vol. pp.199.
Tr eat meedo, Hiflypyermetiyb thupeez hydroxyl2cyahe.tratbosplie adifl.N-methyl-N-

R CAMETEE W= T X R
provi d%%n@&’,ﬁﬁé@h@liﬂgﬂ%&J{%i@;éﬁ?h—ﬁf()?? . BEYty10&thyl, isopropoxy, n-

|
pyrazol otriazine 13 nucl eophil'e (such as” an
am ne) Pend&Ey, methyltiionaictohexd, thusyli eldero, trifluoromethoxy, amino,

pyrazol otriazi.nes (lb). 087 008 Co unds_.of
gener al™'$%8 :lyﬁu‘ihrﬁlﬁﬂ 5?1§£ %l@et%,d% :f-raz—pgﬂ(},’ nfgg’ %U("T‘c.’ i)

f or mul anetByl{nhidddol MRS RILN Bt , ] 2&afhdiRdarhid
Scheme E Scheme E X fﬂlﬁ? N I\g N N@YﬁN@gN N~ Néﬂ% R Rl

R N, Na®rphglitylsulfenylNy i ldinyssfonyoNRe-dieghydanide, Narethgamido,

16 (1 10 0 T f.imd tri i 14. wi
nucl eoDkPRUERp Eohamich” N it ds. R uffinarifi N
provi desmétiydaEsHailidd, NI N-ERthyRREoBarflidod RUrBf s fondR®io, N-

Chem cal
ethylsulfonamido, N-methylsulfonamido, sulfonamido, aminomethyl, amido,

N-(furylmethyl)amido, N-(imidazolylmethyl)amido; N-(pyridylmethyl)amido,
(phenylpiperidinyl)carbonyl, piperidinylcarbonyl, N-benzylamido, N-
methoxyphenylamido, N-phenylamido, N-(hydroxyethyl)amido, 1-
morpholinylcarbonyl, N-(pyridinyl)amido, N-(pyridinylmethyl)amido, N-
(pyridinylethyl)amido, N,N-diethylamido, N-cyclopropylamido, N-
(cyclohexylmethyl)amido, N-(cyclohexyl)amido N-(methylpyrazolyl)amido,
N-((oxopyrrolidinyl)propyl)amido, phénylurea, and 1-(fluorophenyl)-N-
methyl—oxo-dihydropyridine—S-carbdxamido);

or T1 and T, located on adjacent atoms of M together with the atoms to which they are

attached combine to form a fused ring thereby forming a fused ring system
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Soci ety, Perkins Transactions I, Vol. 20 (1999) at pp.
2929. Treatnent of imdazotriazine 15 with a suitable

wo@ziodiozs3ng agent (such as MCPBA) in a suitabl ePCHUB20061037056

10

15

20

25

CLK2, CLK3, CLK4, GSK3A, -43 WO 20Qy/

(such as DWF) provides imdazotriazine 16. Treat nent

of imdazotriazine 16 15 with a nucl eophile (such as
an ani riglecigddom hdalyl.aesibylbenrethigrobili mppyl, methylindolyl,

i d tri.azine. (.l UTLLITY .Th d f.th
| vent e REGnelibg fugEh for Pt ARG PRES Sy
Mygot st | Oy epbthbNTKR b&ﬁﬁ@un%ls,(imaeintg%ﬁtﬂfoxﬁe\iﬂQ@asﬁéfreomers, a

Kinase activity may be nodul ated b he conpounds of
t Ihaimacenti¢adly-acenptabde sedt, oblutdratetthénend, axsdhess wikih the scope of

AKT2. AKT3 KL MRCKA K4, GPRK5, GPRK6, NDR2,
P@Mla@&t@éﬁm7 1%’?8&‘*6&?%3 i . PKCA PKCD, PKCT,

PKCH, PK&l, PKCZ, , PKG&2, PKX2Z

RIKY 1 RSKIENNANKE ! MUNHOHE, A

CAMKI D, AMKI G CAMKZA, CAMK2B, A D, CAMK2G >
ANMPKAI MPKA2, BRSK2, 1, MARK1l, MARK2 MARK4,

Q 1y NIPARK2, HE LOPRAK2NH NHIYNK2,
SKM_CK HKE@ , PHKG2, , PIM2, CKI A2, D, CKIlE,

CK1Gl, CK1&x2, CDK2, CDK2, CDK5, CDK5,

PCT/ US2006/ 037056 GSK3B, GSK3B, ERKI,
JNK2, ANK3, NLK, P38A, P38B, P38G  SRPK1,
AURC; NH, CAMKK2, CK2 CK2A2, | KKB, Bl KE,

GAK, NPSKI .  NEK6NH . GON2, PLK1, \PLK3,
PLK4, TLKI ,“'Slﬁ%%,“'x@ . FUSED! ULK3, MYTL, MAP3K4I,E'ITZ,

MAP3KS5, Kk, 5 KHS1, KHS2, ZCl/HGK, ZC2/ TN K, MST1,
M5T2un 1, VPAK2, PAK3, PAK4, PAK5, PAK6, LOK, SLK,
Vaid, YSK1, ABL, ARG ACK, TNK1, ALK, LTK, AXL,

MER, TYRG3, CSK, DDR2, EGFR, HER2/ ERBB2, HER4/ ERBB4,
EPHALl, EPHA2, EPHA3, EPHA4, EPHA5, EPHAG, EPHA7,

EPR EPHB1, EPH EPHB3,, EPHB4, FAK, PYK2, FE . |
FO PR A sl e el comepwits. ReRdRE it racble
| %ﬁﬁtiohiﬂ%ﬁg&%’%&ﬂmi&ﬁ@m otﬂgﬂ%peolﬂgforrﬁ/’garer %@%reéigcl}gﬁgpounds.

FMS, KIT, PDGFRA, PDGFRB, FLT3, RET, RGCS,
FGR, FRK, FYN, HCKMETHODYRF PREPARZIIQONK, SYK,

ZAPT B BTK,, | TXK, TIE2, TRKA, TRKB, K TRKC,

TRIRD bt of e prescRySTiopiey e AT peRg exemplary
H Mads3ri Fhy i i ; :

A S 2y B
t hed pokedyre0®0thesecmactiting gbyear berwatiad Stating aratriads {rk)

e L Y SBLR0 O LLCDR,. SSsOEL et e

PRAdifeHtRAS Yarl ¥8made to the methods of schemes by one skilled in the art using
known methods. For all of the schemes, the groups R;, R, are as described herein for
a compound of formula (I), unless otherwise indicated. Groups designated generally
as R, R", Z, P' and P" as well as appropriate solvents, temperatures, pressures, starting
materials (having the desired substituents), and other reaction conditions, may be
readily selected by one of ordinary skill in the art. It is anticipated that, where
possible, the products of the reaction schemes described below may be further

elaborated by one of ordinary skill in the art
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selective inhibition of MK2 activity. Such conditions
i ncl ude di seases in which 20 cytokine levels are

woraahssed as a consequence of intracellul ar sP@QHEE100037056

10

15

20

via the p38 pathway, with MK2 as the downstream

ki nase substrate, and in particular, diseases that
are associated with an overprodutti on of cytokines
IL-1, IL-6, IL-8, IFNy and HNE As used herein,
the terns "treating” or Rj ébmé:) enconpass either
or both responsive and prop Fax' yreasures, e.qg.
measur es designed to inhibig,or delay the 25 onset of
the di sease or disorder, achieve a full or partia
reduction of the synptons or (Disease state, and/or to

RS “caRiPui T sSiniosnis GosenE riC snth o frf cro

agtd, \fbltrﬁhlﬁﬁaﬁ eha5e ep\fspdrémstuega{b%dq;elo% SchemBOUngsmafc

For mul a are useful In treating cytoki ne-associat ed

condltlons including, but not 30 [imted to, .

i nfl ammatory di seases suck|é§i§Crggn's and ul cerative

colitis, asthma, graft ver g8t di sease, chronic

obstrucﬁive punonary di sease; autoi mmune di seases such
nfave’ sgdi sease, rheumatoid arthiritis, systemc

Iuﬁhs er hemat osi s, psoriasis; -44 WO 2007/038314

PCT/U82 P370956 de tructi ve bone dWsorders such as X

bone resorption di rst eoart hyi ti R

ost eopodosi s, [ elomarf éfed\‘ ne—dla \ngj:
ch as ‘@“Mmyel ogenousy—N @~y

prolRi-teyadriive di s
| eukeni a, chﬁgn1qynyelogenous | eukem a; angi ogeni @,

di sorder such as angi ogeni c di sor derds i ncl udi ng (Ia)
solid tL R" ocul ar neovasculization, and 5 infantile
haenang|o s; infectious diseases such as sepsis,
septic shock, and Shigellosis; neurodegenerative

di seases such as Al zhei ner’s di sease, Parkinson's

dile¥2te, Readdypeipaied Shamingsh, erdihabapyideirsserare cordensed with

P B LA o R e R et B g 2 fons 2 o
S ﬂfe‘ﬁ%@wa[ﬂﬂ'@ tggk@vldéw Sldﬂﬁﬁiomﬁﬂ'&ogl M b'(])pgfrﬁﬁhh% ash {Mholic

retinitis, respectively Mor e
pacpltvermﬁs@may ethehed). slavscmatqtlonoéadmh anmnmp inld swtebbssolveat (such

i NaBe Rl Op AR p B R T B BB s i os

agidiBamlel @ CEHIES cardeath) 1%1%51?.1% §hloYmasd ‘1951§]pyr1dazmes 4.
syndronme, chronic obstructive pul nonary dlse

g IAcLWmaUdeﬁbh rdattien off ﬁ@uﬂmcm-maamehrunlepphﬂ&s jsanhrms electron

¢ HD G iR & i bie St DoEhR BBt | i s,
i ARG @S iraH) LI THABL R dhb1E 00BNy e PR ide

neutropeni a, thronbocytopenia, atopic
c hoopounda baviug theepaiile ds Reaytast dfenhaloigridazios],2-bipyridapines 4

scl.er os nfl apmat ory bowe] . di seas ul.ceratjve

c i tfiugieoeﬁul?ﬁ (suh g eiee) proyidss juxgpzo ?L&rbépxn%meﬁ (@) under
db 952 %at doRditiBATR! |

Bt St i koAl s N o B i precence
caﬁdnantablehms@(shd’( ascceatunhedarborte)20 Reiter' s syndrone,

gout, traumatic arthritis, rubella arthritis, acute

synovitis, pancreatic (3-cell disease; diseases
characterized by massive neutrophil infiltration;
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rheumat oi d spondylitis, gouty arthritis and other
arthritic conditions, cerebral nalaria, chronic

w@eiomosssry i nfl ammat ory di sease, silicosis, puP@DOSR0Y6/037056

10

15

20

sarcoi sosis, bone resorption disease, allograft

rej ections, fever and nyal gias due to infection,
cachexi a 25 secondary to intdeniedh, nel oi d fornatlon
scar tissye formation, ulgcerative coI|t|§ pyresis,

i nfluenza teopor03|s ost&oarthrltls acug
myel g en/ﬁﬁgeeuken1a r ¢ nyel %npdfliéukem \T/%I:
net'asthani cqel anoftt ' s saré _<§/N P
myel , VsePsis, se |c°%thk and |g§|

Al zhePnerd s di sease, Parkj nson's dis %se cerebral "

i sche or neuro I ve di sease caused by

trau @tfzogdhj ury; %gi%gggéem c di s%zdé‘, Jahcl ud| ng Re=halogen
solid tunors, ocular neovasculi zation, and |nfant|Ie
haenangionas; viral diseases |nclud|ng acute hepatitis
infection (including hepatitis A, hep tktis B and

hepatitis C, HV infection and CW ngt LAltIR, AIDS, N \\ R3

ARC or -45 WD 2007/038314 PCT/ US2R 70 —_— m

mal i gnancy, and herpes; stroke, %g%rﬁ @Chenla N"/
ischema in stroke heart attacks, ,gan hyposi a, Rz
vascul ar hyperpl asi a, cardiac and renal zeperfusion (Ta)
injury, thronbosis, cardiac hypertr@ph)aiogen R,  halogen

t hr onbi n-i nduced platelet aggr egat i OR; = Ralgh@hoxem a
and/or toxic shock syndrome, conditions associ ated

wi t h prostagl andi n endoper oxi dase syndase-2, 5 and
p&i%31 gusCompayads bavipg Sfedormeda fie) badaiscobe btaiacdreiattreatmeent of

t hQs er. in conditign is sel cte tom. Crohns .
Ao SnEBRaER Ll SRS 8 Byspired o drascepof Scheme A wih
r RgepEaahg agé'ntsméﬁdﬂ a?s NI§§ O(ESS NES, s%[b'éfﬂu%ﬁ' 9 sultable solvent (such

spondylitis, psoriatic arthritis, and penphi gus

vas dfelomﬁommrtaecmaltml@etwprpvﬁﬁ dlner canh:eﬂmidmg?» 68-trihalatoidato[1,2-

a ein the ondition is selected fro
@@é{&ﬂ% %Sﬁ frRertiop P Ut anjarng i 4Ry iaRie splvapt (such as N-

| SR d i h SR ADhOR ird tﬁb gf%erﬂfé'ﬁb@&tafbﬁ@ﬂés%§§&¥.

and cardiac ischema reperfusion injury arisin rom

npretigrlathiak of pésame tarbnnatéyymbhides foefiled sieddaref hM]mfndazmes 6.

treatnment is one.in whic the condition.is multip

nﬁ\itﬁlanﬁvelwg%eﬁctm PAE faatt n—&eﬁfélvmdeﬁww G aéPIeP‘l’i‘éll

PH&RGEH: ahﬁ%@%jtlﬁ 2QuitdMM Qirbent (Gich Qg(@ﬁr?e%l dderkquc' bl e

pro-i1nflammtory proteins such as pro n 15

etettejygirofarae mgam dmam‘elebaé@(@:& &)sodalhsbydrmfe)anfag drdx@deas

cycl ooxygenase- Accaq addi ti ona

y@ne%lé% aﬂ%gjtheéﬂlamla énghp ﬁacuaeo%%éﬁlamaﬁm[@éswayndazmes
SRas 63th BttBs pOYlls BRidg &g@pgﬂéagggggaﬁ unBGAGAAC et

paln caused Dy cancer,

pednditiobs @r iy eshdny @ueb ap Dlunethyhiraeoliyonk edivsad) iDthe presence
treat .veterinary viral |nfect|ons such as lentivirus

| pifeitabledasq (futha Geglumoearbonste) Mith arawithont a qeplyet (such as

BURGLORANED, ARARNLIAE oRIGRIL Lol gt done
i Hm;lﬂ@ﬁﬁids Gi reAChE éhdiliSconBle CRNbrREaskilAUA getedit 6hpIdGIg one of
virus. [0094] Wien the terms "MK2-associ at ed

chadnany oproceshures gk 2omepsiing aybleplidies e ethenfunglienst gesups to

o IR SO  FRERTRSE B g

| "flfil:gﬁe{ivl(}jf agroiRtdd ABcanalift AR, e BEifitRP eFaB@itate'd%y known methods
a ecte
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25 by MK2 kinase activity. [0095] The present
i nvention thus provides nethods for treating such

W@ omvdiosssons, conprising admnistering to a subfEUS2006037056

10

15

20

25

need thereof a therapeutically-effective anount of at
| east one conpound of Formula (1) or a salt thereof.

THe pagpats adeiiqngl al’é¥0lgéc {Thpacaghion af 6-halpimieseld &b ppridazines such

I
| P A RIRHRL o0 B R P e TRt s o
i fb]ﬁﬁ[ﬂ&bﬂﬁwgﬁzuﬁ&l el Bt MWiditiond 0RG] solR8t @Rithads- of

treati ng i nase-associ ated condi tions may COfT'pI‘I se
adnsthylprerolidinooerdieundsindihe prosanat af ¢ 9)itabledrase such as cesium

th 007/ 14
P ETRORBI50 8] 657 DL DL GURR RS Sel-FREY BHEr apeut
agents useful in treating sgqRpfeqdi tions.

Accordi ngly, "therapeuti cal ly e fect ive anpunt” is
al so intefided to include’fan anount of tKe conbination

of co Cel ai med n Cleffecti v P bit M2n.
Tha onbi ppt+on of ou ds—+s p a— Ry b
syner gi StNT wonbi nati rgy, as d‘en chi bed, for N

exangl e, dy Chou andClTaI g ay, Adv. BEwzymeiRRegul. 1988; g,
22:27-55," occurs when the effect (in this case,
i nhibition of P2Yl) of the conpounds when

aqaesd] st eCethpbinds dabing @id fofmiis (BY) eat ko b ahtainBe via treatment of
additive effect of the conpounds when adm nistered

all@rffl?zgl'sl ?abkﬂimé%n%ﬁg‘efﬁh nuplﬁomm (sich agamines) igiaguiteble solvent

t cIe at .s
e RS b SR TRRS 4 Xyt P8l fBbypaots o
@pmld@ﬁmb@weseeca@ ng%bﬁ& VYL 8 (@9719%55§g 4.t R&é&@ﬁ‘e@hhﬂazon 2-
effect, or some other beneficial ect of the

c @mw@@m@h_@'@thmcl@qpmes fsuches amities) mmdes:mmﬁmms

T e T —

C Xé&h'a@ ?Ia%ﬁﬁﬁfc&%’féb ¥ @ffable setdeﬁmﬁ&pasvetﬁdnw%nﬁ&%ﬁld@en

- substituted imdazo [1, 2-A] qui noxal i nes "as
d ipseskwrs éshichas BSpsixprovidss imidaed | ,250)pyridazines ¢a) whiterR18,, and

ucocortl C a itric oxide, and ot her
gﬁ’gginstege eﬂ%‘régfnpr nsl ocation inhibitors,
s mms?s d@%&ﬁﬁt’s%g&ﬂefm l@@ﬁ@ sI) MBS eMRIFRlC, 7= N (i.e. formula

antl i nfl ammat ory drugs such as i’buprdf en,
cé‘bé)(mx}’bepl@p@tedbffes:@escﬂnbedsn@chmdsmuch as predni sone

or dexanet hasone; antiviral agents such as abacavir;
antiproliferative agents such as nethotrexate,

| ef l unom de, FK506 20 (tacrQhimddp Prograf); cytotoxic

drugs such as azathi prine and cycl ophospham de; TNF-a

i nhi bitor§ such as teni ddp, anti-TNF ant Xbodi es or X
sol ublye receptor,n rapanycin ,‘(SI)’JQ| i mus or /g
Raparfing) of -deri Rat ereqf .g, ﬁ' Ne_ahovg ¢ N TN
ot her K tic age en enpl 0 . §H‘r’0l natTgf?k //k
W t h g,t he conjpounds i%prtesent jventi onj *may beRz b
used, for -exanple, in tho anounts 25 iHdicated in (1b)
t he Physi ci ans' Desk Ref erence (PDR) or as ot hervvl se

e R T
t B@tAREIH it ?s@ﬁ[] 5 ﬁ%xdfﬁy?&%lcﬁg Byz i R85 dR0Sel Q.. Journal of

si nul taneously with [ owi'ng
Heterocyclic Chemistry Vol. 11(2) (1974) at pp. 199. Treatment of pyrazolotriazine

12 with a suitable oxidizing agent (such as MCPBA) in a suitable solvent (such as
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the adm nistration of the inventive conpounds. The
present invention also provides pharnmaceutica

W@ 0upo34e3t4 ons capabl e of treating MK2 ki nase- aBGDUSRDEE7056

10

15

20

25

conditions, 30 including IL-1, IL-6, I1L-8, IFNy and
TNE- a-medi at ed conditions, as described above. -47 WO
200YIE) BB ides perezoepgesedd7 (5 impuodalyraphivtiiapienity with a

Ly T

enpbgi ng conventional solid or liquid vehicles or
diluents, as well as pharnaceutical additives of a
t VIp@88]appFopwounds dfgetdrel fooida G whesi EedC, F=N, Z=N (i.e. formula

adm i stration . Q. ,, excipi S, binders, 5

p%géﬂweﬁg?gg@?ﬁéﬁﬁgﬁﬁ??@ﬁ?fm§¥%98F$2 etc.) according
to techni ques such as those well known in the art of
pharmmaceutical fornulation. [00100] Accordingly, the

present invention further iSuilenddS conpositions
conprising one or nore conpounds of Formula | and a

phar maceu®ically acceptal e carrier. 10 X00101] A X

"pharnaﬁgég'cally acceptagle carrier”yreiRrs t_g*rrediaN\T/J;b

gaﬂeRgL%é a ceptedr—igéhge art fog,tie felivery ok,—¢ 1
0

NV~ @ctive a M§lt9/aninals e g?fcular,\ N\NcJ\Y

bi ol
manet,s. Pharnmaceutigal |y acceptabl eggcarrier9zare Ry
formul ated4 according to & nunber of fact®rs well (ic)

within the purview of those of ordinary skill in the

art. These include, wthout [imtation: the type and
nd0089% of Ttehtmant bf ineidagenidzideeldn gritharnwitoptitd;(siches dmines) under
subj ect .to which the agent-containing conpasition is

t SHCORGHPRT BIoFIdey; midhgotinrian dadSeq egit-uttal of The Chemical
admini y . L on: h

AR ALEP AL RlckR £ OIRABI0420 st i dons Bramens o
Plimidaacteiatine af withacaspblabkiliziag sgedt Gutined MEPHWLIR a suitable
aqueous and non-aqueous. |iquid nmedia, as well as a

v apivertyfsnh as dIVE) pipyidse imidazsitriazinrole ghreptorams of iguidsrotriazine 16
car:hi i ifferent . .. ..

Rl el (905 40 Sul Rt PRI AR Hhevidnimjeegtyecine
agent, such additional ingredients being included in

the fornmulation for a variety of reasons, e.g.,
stabilization of the active agent, binders, etc., well
known to those of ordinarxffg% in the art.

Descriptions of suitable phar eutically acceptable

carri efThe compeurfd of dHeSnivdhvioh viefdulate kiRgleracEeitg Ghdl®ding the

are found in a variety of readrléaavailable~'SOurces

s frodulggion ph MAKI AB Ikénasra VKD o P therpyies wh kingse acsivity may be
o | S oo
1050 e OB .

C QK AR TOf DMPKL MR CK ATRGPREAAWRRICS IEPREKI6 DD PKACA,
means suitable for the condition to be treated, which

e D KB ENE A EEKE, BKGA PECIH K GT.PKCH R b MK G,

R B RS eSS s, v,

SKIDCK % | Aber4dCaes e8, CAMK 5y CANK IG, CARRIETBAMK2B,
preferred for cancerous or 30 pre-cancerous

c ENNKZBn e AMKR God KA hAMBEdds BBISKSe LK MARK 1, MARK?,

C I
PSR GRS, AT e AR ARTPRIAS, TR s, Mo,
C SRBULEE, PHR@1YPEK.GX) PWWie! BIMAICK 1AM icK foyort BIERIG1, CK1G2,

i ncl udi n syrgﬁs; topically, such
CDK2, CDK2, CDKS5, CDKS5, PCTAIRE1, CLK1, CLK2, CLK3, CLK4, GSK3A,
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-48 WO 2007/ 038314 PCT/ US2006/ 037056 as in the fonn
of solutions, suspensions, gels or ointnents;

waoiossgual | y; bucal ly; parenterally, such asp@luUS2006/037056

10

15

20

25

30

subcut aneous, intravenous, intranuscul ar or
intrasternal injection or infusion techniques (

2sCEKeP: GSKi%E; bEBK3GINKE, ke, QY 3SbILE FaRa, BISE, P3SG,

* e s RAATREE AR CHEMR D FABRR L UER R5OHo, ke,

OIAIA[(QHBIKE qGAR] MPsmc INFI®, INER 6 VEIOT, RBIE9, GCN2, PLK1, PLK3,
sup ositories; or |i osormll Dosage unit

Ak T LESA TAK, |F Ry EhD rUItK)Sg iMYT b,rMAPéKéu MARIN S HPK1,

Tﬁéﬁﬁlﬁﬁﬁﬁ#@ﬁi@@%ﬁﬂh@?@&iﬂﬁ?ﬁzgﬁﬁfiﬁ’ﬂ@t BB parcs

f os AR STl LIEOK SSERSHISAB, FASTANYSK 1T 8BEAKRG! m@@' #\&K1, ALK,
rel ease or extended release may be achieved W t

sLETIébIAéCIpMERad;eXRoaanKo@DFRI EOIR, QHER%ERBBEIJ ar | %
SR ERBC R e TRLERE BRAL RRRA, B S RHREES AL
DWI@AW]YPI?@F@%]’BZ PR D ERLe Falk, askni phRat

includ€ a topical cCarrier such as PLASTI BASE(PP@ FGERI,
(nFOERE) FOIFR3gHAATRA, M5F IR gOISRetIRR, d@)l R, [[NBROJNK 1, JAK?,

PR AR B S M e B R, Ko Pr3bER) $DA BErs,

ni Rmcmst arki Bm@ ¢ldrlrese ﬁsm HER: Idé:K”EY'NJ Idec, 3HEH, Rick

acid or sodium al gi nat'é as a suspehding a

e YK £APT(Y BME, BSKal T SEXK| TIE2, @RK@I;G&{KBM{C TRKA, TRKB,

S e flavori e s_those known in
HETE PEEE DR, LRI L BRSPS MURT GRS BRAR, RAFL,

C%?KQ”ALRWAEK%”R'LK4 BV yﬁﬁ@ﬁi U@Cfﬁblﬁt?ﬁgB d mutants

di cal ci um phosphat e, $tarch, rmgne3| ’um st earate ahacf} or

| gb¢rosfe and/ or ot her 20 exci pi ents, binders,

x})&ﬂgers nt egrants, d| | uents_and Iubr| cants such
g AT AREDnComEORds Of foREuladD e i lity dpFsaiingconditions

R I A
orselectbezihibitioned MKD kefivity. Boehpomtiyorsdnglods diseRss ma;y}uch

i ncl ude fast-dissolving diluents such as_ nmannit
| S¥tosHE lewliare modulgind 5 copradyeRsrol nrﬁgace%ul%ﬂgrraémga@dhe p38

PR, 85 T2 00325, Bl S 6 s

p ahat atdushevie it ah SvEdBEurtieino oy edkihes M- 1L O_-8i IL-8, IFNy and
mucosal adhesion such as hydroxypropyl cel I ul ose

( HdG)-0.. kﬁﬁdﬁ@ib@ﬁ@pﬁhe teretsh yaeateng”lonf tywm@mﬁmyomwel ediimar or both
car boxﬁ){ | ul ose (SCMO), and/ o

RS st Rt R B par e dos BRI inpibitcy dey the

CQRkdtQF tHe%s%@&%rSﬂ&'ﬂdéSacﬂ%@v}! aAghly bi ll‘iarﬁél%a%@i%ﬁ of theSbymptoms or
30 CARBOPOL 934(r Q Lubri cant s, dants, flavors,
V

c dissaderstpiagadios toaallt vintea biviclionates lessmyomts@ﬂbeh@d@e@ disgrder
é‘f‘?/ of fabrication and use. -49 WO 2007/038314
OSSH BRSPS 56 [ 00105] Exenpl ary conpositions for

nagey1] ae rm&&éw @fth'eﬁ%ﬁﬁw é&%eﬁ@ﬂﬂ&hﬁﬁoﬁt@fs‘ &fMKtz n@dn%%nds of

sol utions which may contain, for exanple, benzyl

alFoohalk (D areotshl mUcatmlglcgtokme associated conditions including, but not
limited to, inflammatory diseases such as Crohn’s and ulcerative colitis, asthma, graft
versus host disease, chronic obstructive pumonary disease; autoimmune diseases such
as Grave’s disease, theumatoid arthiritis, systemic lupus erythematosis, psoriasis;
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preservatives, absorption pronoters to enhance
absorption and/or bioavailability, and/or other

W@ eloalosd3i«i ng or di spersing agents such as t hoBET/Ksz9061037056

10

15

20

25

30

inthe art. 5 [00106] Exenplary conpositions for
parenteral adm nistration include injectable

soleslrisivg bore diserdens shdnas hine e¢sorpiipn clineasel pstedanthritis,
ent.eral |

diqs{?émlgs%,rnlglgpl/eémfe omg—a%flﬁteggoﬁ%ﬁﬁfﬁ?rflgrl proI)IIfefaa%i% 1sox<iers such as

1, 3R uhyeRhels lewehas, ,chrﬂl@ﬂl%lo%elﬁ)% !&ﬂc&ﬁla M lozOlieRisdrders
sodi umchloride solution, or other suitable dispersing

rsuclmet angn'@ealn dIS@wp‘emdlwglgaghdthsnommulﬁd nntgfasgudtzhmn @nd
ﬁo " %cerl d fatt 10 aCldSé ﬁ egdl n
ol & gH éﬁaﬁmg‘r A= EF@Feé LRI PF‘BF P P
AR 18515 HehRIAeLEHL M98 dRRRE SUdnOls| Agheibl’ $8isERY, Parkinson’s
contain, for exanple, suitable non-irritating
exitiepsep atrebrakiscenzias Qromumde@mta@me dsyzrsb leatsed by ltsaamatic ejury,
esters or l et.hyl ene col s, h are,soljd at
oLHFHSFY Sl ChiRbere TR meaid elanebrk oS o ome muliple
t hgyel&hd, aénd‘?[‘?w fn¥echiOn bEd ERPE rdihEid {\QES kS0 9 8] The
t herapeutical | y-effective amount 6f a co oun of the
pr@eht vaaapm'h@ﬂadgayhek@eciﬁb eonditie dryliseases diiat may be treated

ord ski.ll in the ar and includes exenplary
H]g@ Imenivecomgou dp, vgih nglt%%ﬁ’a’@ﬁ%ﬁ’cscﬁamgf
25%}53%60 5 é@l@aﬁ alléggieg% ;/ﬂlt Jeéé%&ua%&%&sg%ts I%gi%ng% K@]g%rﬁcé obstructwe

d @ylrnmdmmdinsemg/, ghemardunpplaite) gauinatoid &tmgisesyétmm Mpuls n
the form of 210 i_ndi vi dual divided doses, such as from
1 epghematosis sclpradernmng, chiopichynoidits, Graver S{istmae rayaimmune
SEEHLY RiPRRS R A b b A SR iol i SRR ol
athtamlbetyyopﬂuaf aiu)pmr@rmatm}i dietionig abh'&: leaphiiitid, inyyasthehi @ravis,
iIfIC nd enpl oyed, ..t he netabolic stabllltg
FiiRdp geL ﬁmé% ‘BEERBIGY bPWﬁltdI%e@Pﬁaé‘lFﬁEPtheP iss paehmes disease,

a d
gg?réa?;% é‘ra tdlggdég é@ﬁarﬁl%%!ogfrea m nl duce g:b? n&gto;zi?é
otub@mﬂcestsl atli’leroslcrlet@m@,aﬂbwilﬁtﬂeg@ﬁeramrd cadhierin) psoriafic bitigritis,

p%@tl gul ar._condi tion. Pr eferred SUZ)J ects for treatnent
[EfRSYRAT RS, §oUtnibQumagicaarrisisy gube @aﬁﬂlﬁﬁmﬁm@u@pﬁae@‘égs

o T

" peuherdid spehdyibie obek eithritié Mdboth@f Mhkiic cOIBAGERI cérbbral malaria,
include all subjects, nost preferably nmamal i an

%@n@gou PRAEY mﬂ@nﬁm&t@mdewam sifigosie @nhmrmf ICACRIs, bone

e es .
SREMFPL BERS, P Rl AR Lo DR e S hg R genne
t @éi:t)ﬁdhrytb Difetion, MEIbR! fofmithe), &%s dysie dastlibRadchalimolitis,
and have activi ty as -50 WD 2007/038314

PETES200wme3 netepotosik; asteogrthribs, apie myalogenats deukgmia, chronic

I 3 M f th

PRt et gl e R RO S su o g iy etome.
apdhs Rl et sidck, érﬁ‘lﬁnéé]ﬁ)&s3&12%%6@'5@5%36:%1{%&?%%1565%
Generation of activated M2 Kinase [00110]

owrglzrﬁmq:l@mxasu@ negRdpganative disease syuset by rtlzema’am thjused

t gngﬁﬁ%mc dsorders including solid tumors, ocular neovasculization, and infantile

haemangiomas; viral diseases including acute hepatitis infection (including hepatitis

A, hepatitis B and hepatitis C), HIV infection and CMV retinitis, AIDS, ARC or
-45 .



fromtenpl ate DNA the MK2 DNA sequence (NCBI Refseq
NM 032960. 2) encoding native am no acid residues
W@ 7604088314The PCR prinmers were desi gned such thed€T/ukmo06/037056
anplified DNA al so encoded an N-term nal
(Hs)y6-affinity purification tag foll owed 10 by a
t HPlHERACK: Padlerpee sirplek @wocarﬁiaélsalmla: ipehgnya icklioke heart attacks,

Br@ %md%%osﬂt Jas qugr an 1&) N \éael h’ictaﬂg Ewgrteggﬁi%%? fngtgsf,égwmbosm
Eﬂ cAsdThchyaelrspik tﬁfcﬁﬁ%lﬂ-ﬁndﬂé?i pl&te@et géﬂeé‘ﬁﬂ)n”@ﬂiowﬂmﬂlf Add/or toxic

5 M) was added to the nediumto Induce
r éb@ﬂbmémmq; pm@tlmls@sm@i with aros@@@nﬁmenﬂsmx@udase syndase-2,
e .cell.paste |on n

5 ¢ B9 ERmpplRg ileattS T BT o ot B MO A MR in the
t %ﬂ@i@loﬁnﬁsél%ﬁﬁcﬁdrﬁ d%i{l{s%hd Alceftve b, Qlflogreéﬂ E)ejectlon,

m cr of di zer. The MK2 protein was puri

S eh@lemtomll arthhitis pboepis phigylosing spehdylits, poriske slelmttwg a?dé

Fast ale- A Superflow.  Th term na i s)6- .

t &5 ¥“P‘ Pg‘?%ﬁ?‘f?iy pgfsredapet ﬁﬁ@%ﬁ (SREIRT bgwwse wherein
d'tH@é&ﬂd%Ebﬂ’Y‘s%QeétQ& 880 iferkRlid &Ef@xgu &gmgtﬁg UGRLER cerebral ischemia

benzam di ne- Sephar ose and Super I'ze excl usion

10 2Gepdnfusrons aymypiping o] djkelsa (cérﬂia!b(iﬁbllenmreﬂelﬁhsyczrmmury arising
a dilute nto a fipal reaction buyffer of 0.5
N%mme%a axll itarfion Aashas ?fe#e%megwgw f {reatmsnt 1szmﬁm which
Do ccafitf is Wi eﬁé’ MATP, and 8 pg/m activated
(H s) 5-p38al pha.” Theé reaction was incubated at 25C
f 460098] houln actalitioem thetMKD isribissiel of thepadsedt inhdritioa $ihikiT the
was added. ter an, addi tional 30 m nute incubation

attxpisesiom af l.né% e Ko BPFolsips srehasgostaglangipn i ce
15 2340, 2o ST 0 A 00 0 M cOX)

r @ambr&mglyyaasldﬁmnal@ﬂt(ﬂaisﬁmatéd tdnditims ireieelydémeranalgesia, fever
exchanged |nto 25 mV HEPES BH 7.2, 400 mM NaC, 20 nM
i RPAR3G) B @/&elgpwéquéqr paipg headachexBfia £S5 Oy &pesier, dgnig! pain
g%drl]%- égirl?t?rrlté : f&%ll‘éf%ﬂ%%oﬁ?ﬁﬁﬂs&?@'\ﬁ% Be ?s%d Nk tr&@?ze%ﬁary viral
c apfectioms) sueh @k—llm)lﬁlﬂis&ﬁfecpﬁm @ictudind) buagdt iliviéiteddo equine infectious
MK2(47-400) protein was not retained and eluted in the

20 ¢ pRGRIAHRSLPHCEP XEHS Birstions, sndludipg fekipp irampnedgpficiency virus,

SR O R Sl Rt e

C GO0t r aWedn thenerrherAdRA-aesdctital SndRIoHR ¥r 20& 2-a0ddisted disease
eq UI |ibrated with 20 mM HEPES pH 7.5, 100 nM Nad, 10%
(w ghsoggley cap gped hegein, eaph IHvanden tpwqma)ss atfpéthe conditions
a ,

[ depkaLe 3&3\4@%@ SR8 T, B Rl il SR hag i ected

25 vvb_f,rMIp@MIﬁdeadiivaded into 5 aliquots, and frozen at

-80C.. MK2 Assay [00114] The MK2 radi oactive assay was
p&}09si nedTherprﬁse%un@mwnrtb@ﬁwowp@ Bwitheds for@ﬁeﬁ@mg\s;lc conditions,

B e e R e T T
adghotrhtuTsit st Y oBp oGS HoaneR: (()62R-s3if tianebfATRIrapldically

t est
effective amount" is intended to include an amount of a compound of the present

30  invention that is effective when administered alone or in combination to inhibit MK2.
[0096] The methods of treating MK2 kinase-associated conditions may comprise

administering compounds of Formula (I) alone or in combination with each other
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conpounds in assay buffer (20 mM HEPES pH 7.5, 25 nmM
B- gl ycerol phosphate, 15 mM MC12, 1 mM DIT). The

WO emeo3s3M was i ncubated at RT for 30 mn. and PCT/US2006/037056

10

15

20

25

30

term nated by adding 20,ul of 0.5 M EDTA to each

sanpl e. Then 40 p.1 of the reaction m xture was
t rand&r othes quitablotharapewiongents 29efphindrshting sncheonditions.

MAAHQR%@% Qhe%%'“?@&ﬁf@g hoslﬁ?ltﬂ&'e lﬁil 01%1?&1{1(% qtog{aclgclle ane amount

t hefabgdbnibivhtidnl dFRbgpBUAds 34HRE that %Séffe'btﬁé“ébl{i’lﬂ‘blt MK2 The
mani fold. The filterplate was washed 3x wth

pHespitios cdcpmipeundsad prefrabdyla syfteegiftid ¢oemhohatoa |Ss/n¢rgy, as

M eperterior SEnple B T LR o Dighive fsavledo84,07-55
a &l:ats Qvl&ﬁ@lﬁ@éff&ﬂén@lﬂb‘ eas%dm%lﬁdgﬂ f?ggg?w;@g 98{&51%5 when

Inhibition data were 20 an EPUS| ng

ewﬂmi&ﬂefed ifleembinadbn GaEARIthAL The ad@ﬂ‘twé BEEARY thel ddndpBEnds
assay are 5 pM ATP;, 10 pG/pl [y- SSP}ATP 5 ng

stﬁmdmshmezas agpiele WeBO, InEeeinl, asyswgistnefiert is most

¢ pé?fdsﬁlﬁé%ﬁ% G Beo A RSP L e b By Symerky can

DEBéI if @Fmé of HHLr @ORoxidiRe irlctdagdd ﬁ%ﬁﬁ%m‘b@ﬁé’ BBect Sor%gme Sther
1 prepared from2.5 p corrpound 5p ATP/ Pepti de

ar’mngﬁ%al sifestat taeqmipinatitecofipazed mdnthenndmtduu@lmoofponents

r Gig%? ts n t G Qj‘srfﬁglt H@F%%CP%M@%%G%%O eec%}tlc%gte?oqgs

C PR alhraeu 1893118 "GHdignd2§ % ]
rramlga S|%nal %80@1%}6&%8%%&9&%&%@% %(’(5&‘%11)@)94

c oupitigated maidaza [drl- Bl]tf{lim@xa@lﬁaaa)s disilosgd dh BSiRat. é% We001750;
fr.om.a 5x TT to 30.a 1 nmM
OB P olScor Ao leylabs ol Sotle P P
r Qﬁﬁ{uh@ﬁp?fe%%'isatnhél@ar tra'n@l%@&%ﬁ)tn%ﬂlilﬁﬁofs eﬁﬁfl 5@ Hecﬁ(g/ pﬁerr in
in foil roomtenperature for 30 m hutes.

- RRSGH @@EBW@@BB&I&IWWWSBMM 1lé\1pnsfen,g:elecox1b
dis edvva er. fromthe 5x Buff t ock. Add
- B B feP it FRG g Be o fﬁv%msﬁw  aifyiglepps such as
u labéﬁcavir%pf&ﬁ%ﬂ{re habnBUhER ﬁs fnlth ﬁ' téNq onll&'é: ?%%b@

for 30 m nutes at covered iIn 0| on i
afftabnpmus stmgrafd)g Bytotoxad drags soch 5§Sﬁ)zaﬂnpﬂm ami cyﬁloﬁnﬁﬂs'phﬁmme

bCh| 3000 Assay .is_performnmed
Cgh\}% |nphL€n| h asterudan, gagi- Saégrﬂbggqeﬁ, ﬁgsqlgblg @7 I\{F| receptor and

%)g?{ (tﬁilegﬁ(?%o %I?cgq%ﬁlg%tw%g f?ngorrpounds in

a$0119§] bufTherabo€ Gﬂﬁfﬁhei‘ﬂﬁaﬁﬁz Fakhtd, whenlénpiyddiel cémbination with
O 015% BHCJLL)V? and 4 MM DTT). The reaction is

et GoRROYn /O the PReSFRS ARt erh Tey bpis e fRpexainple, in those amounts
| 1K u%ﬁe%lt %héaﬂ%/sic?eﬁlts ﬁ@s@&&%}gﬁ% (EB%@ (]S)Q al 8f’ﬂgltx>{flgéldetermmed by one

at’ room tenperature f

t ef mdmt;esiqbyn e Ghirtn gn ﬁib 19éthodyf of3fe PivberlDTAvehBorf 36¢h other
The reaction mxture is analyzed on the

Séa“rer%’é\ltlc 288H KR Ha @Wméqr@fbprmﬁnmi@ﬂlt@wgéw wath enfogpwing
I %%i abI ﬁﬁgt?actg)%rgf tﬁéjﬁ’l%gﬁtﬂ}e%o@gunocp b%@gﬁ%s%htainv 8 P g%trowdes

ta were cal S i S 07

e paymaceutionit dolposiaas tapaslefod ltre:itQ{gOMMIhBasbla@éfbcﬁdf&i conditions,
vehi cle-only reactions for 0% i nhibition.
including IL-1, IL-6, IL-8, IFN7y and TNF-o-mediated conditions, as described above.
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15 The final concentration of reagents in the assays
are ATP, 1 M M2 peptide, 1.5 uM MapKapK2, 0.08 nM

w®rai078383190. 015% and DVSO, 1.6% Dose response BCI/USR06/037056
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are generated to determne the concentrati on required
inhibiti n& 50% of kinase  activity (IC5 enBﬁBundS
arl80]s s ol he hVERLIVECORMORIHOHT FBY KOG Ofd%?% ﬂéféal?( agents as
d%ﬁfﬁ\ﬁ%{iﬂ%\%&gﬁna e oMl efé)tr Q%h@@sbyzgx g i Econvenhonal

ues ‘are derrve
r egli& 96 1iquid a8iaties bsdilges; as Wel e Tpﬁdrﬁhﬁcdﬁ&ical additives of a type
LPS- Sti nmul at ed PBMCs [00117] -treated human whol e
blappePpiias to &heam@doffde@tmdmlnﬁyaw@ (¢ c&pPlents, binders,
Per i pher.al onucl ear
oaP TP SATRasHam oAb £Cregaaeinged oM ien o hgerven
demsivi)in Seasl afi@A¥etitidal %Iﬂu%mﬁ'—yn”pho Separ ati on
Medi a Cel | gro #25-072-CV) and resuspended at a
cdAe] r atcemdingly2ths preseniGinméntion fardlses ynakedts gampOFEVhs

medi um cont ai ni ng 10% f et al ..bovi . 100 .ul.. of
PP S SHE Pb OO A g RipmBCopEgHLY Reoeptable
ceappynd (4X concentration in assay medi um contai ni ng

0.3% DMSO) in 96-well tissue culture plates for 1 hour
at[OGlIK!i] 56 ‘pharofactiPisally 0@ eBblegharierstefak jo madiatghrerally accepted

F e A5k Ay B DNOR L i P LA I patcula

| nebahr ek &uﬂ@éﬂ tabl Ecarki Qllslai)é"foﬁﬁulate'agacwdmg to a number
2007/ 038314 PCT/ US2 6)37056 I ncubation, the culture

rmxﬂ [famors\mllmthue dteepﬂlr‘aﬂw ofi gremy eflorditNFy skild anthentt athesminclude,
nmedi.um was quantified using a st ndard E
OB G T e 0t FEot p) (e DL b B EOTBRIBHGE e
a@ﬁ‘b k&R0 v)fﬁ!ﬂ*’tﬁ@a Qi -cbfiShi dn Q&ﬁ%ec{ah{lﬁfs{e% &e intended
ound that 1 nhibited LPS- stinulated TNF-(

p rrtm;tel of adminixyraGPf the cempadition; ahé dhd thcvsapﬁgms mﬂtaaaxn being
sof t war e_usi ngqa 4§Earamster curve fit
UG

[ Gireday. Hhame o Rahp cESIeT ingluls both BAIARR R aqueous
théﬁlﬂﬁné(ﬂ?i SR Vs 3‘:\% 311&1 ShAsblif Qo%ﬁ%{s E«gﬂn%l. Such carriers

are not inten imt € scope o
Clcan mludlé(amuﬁﬂmeobdlffiamﬁleugrﬁdmnti drel ddditivesvinrgidition to the active

R L b s o
I
S el e e

DI\)!FleargL iskifteit: ttlyd art. dDmEripdensEﬁ@hitable pharmaceutically acceptable carriers,

di h t bodj d
; acltorge gnv% vegn n &Q{rosre%ct)mn aree gg %ra \(I)arlleltyr%f rgadlg avallable

sources such as, for example, Remington's Pharmaceutical Sciences, 17th ed., 1985,
which is incorporated herein by reference in its entirety.

[00102] The compouncis of Formula (I) may be administered by any means suitable
for the condition to be treated, which may depend on the need for site-specific
treatment or quantity of drug to be delivered. Topical administration is generally
preferred for skin-related diseases, and systematic treatment preferred for cancerous or
pre-cancerous conditions, although other modes of delivery are contemplated. For
example, the compounds may be delivered orally, such as in the form of tablets,

capsules, granules, powders, or liquid formulations including syrups; topically, such
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20 Et20 = diethyl ether HOBT
Et OAc = ethyl acetate . EtOH

1- hydr oxybenzotri azol e
ethanol g = gran(s) 25
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acid M = nethyl MeCN = acetonitrile 30 MeOH =
met hanol NMP = 1-net hyl -2-pyrrolidi none -54 WO
200871 thefonm Oﬁmwgo%p%mwelw c&ntm@eltsy sut@nmgualbr bpsally;

P%aﬁn@e%ﬁ %M%h%%g s-{lgén eto{lé %ﬁi{r]%deﬁ sh)(rgljan}ﬁsag?r %Lnttasternal

uor
Mihjettidd & ulﬁﬁloh:ted‘ﬂnﬁq&b (d&las sﬂﬁﬂlé infedtadlé h(?'QJr fotdqoflons or
= m cronol e = np = nelting point RT = room

t é#fi@nﬁipm)enaapmswhrﬁs @N nﬁw&ﬁl@nrseram goicdlly ot mghafshm of a

&%&%5 ol 15‘5161’1(8 ulegtaﬁyb LA 9963 @Ql)fn 0 ssus}f:)pgg ?o%teg Om?lpogomally

1 \ffoshid @16 FAmAETBRCYSH ARG Ybd 1S Mnﬁ%ﬁﬂé%&%@ﬂé Vehicles

i mdazo [1, 2-b] pyridazine 6, 8-di'am ne

\ \O¢ ph-l{gent?,\may ke pdmagstered. The compounds may be admmlstered in a form
suitable for immediate release or extended release. Immediate release or extended
release may be achieved with suitable pharmaceutical compositions or, particularly in
the case of extended release, with devices such as subcutaneous implants or osmotic
pumps.
[00103] Exemplary compositions for topical administration include a topical carrier
such as PLASTIBASE® (mineral oil gelled with polyethylene).
[00104] Exemplary compositions for oral administration include suspensions
which may contain, for example, microcrystalline cellulose for imparting bulk, alginic
acid or sodium alginate as a suspending agent, methylcellulose as a viscosity
enhancer, and sweeteners or flavoring agents such as those known in the art; and
immediate release tablets which may contain, for example, microcrystalline cellulose,
dicalcium phosphate, starch, magnesium stearate and/or lactose and/or other
excipients, binders, extenders, disintegrants, diluents and lubricants such as those
known in the art. The inventive compounds may also be orally delivered by
sublingual and/or buccal administration, e.g., with molded, compressed, or freeze-
dried tablets. Exemplary compositions may include fast-dissolving diluents such as
mannitol, lactose, sucrose, and/or cyclodextrins. Also included in such formulations
may be high molecular weight excipients such as celluloses (AVICEL®) or
polyethylene glycols (PEG); an excipient to aid mucosal adhesion such as
hydroxypropyl cellulose (HPC), hydroxypropyl methyl cellulose (HPMC), sodium
carboxymethyl cellulose (SCMC), and/or maleic anhydride copolymer (e.g.,
GANTREZ®); and agents to control release such as polyacrylic copolymer (e.g.,
CARBOPOL 934®). Lubricants, glidants, flavors, coloring agents and stabilizers

may also be added for ease of fabrication and use.
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[00119] (La) Bromne (9.71 g, 3.15 nL, 60.75 mml) was
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t, J=7 Hz), 1.20-1.33 (4 H, n). LOUMS, me 367 (M).
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TFA). Solvent A (10% I\/le()—l 90 % H2O, 0. 1% TFA).
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1 Alli"teb%ﬂéé;dd(lﬁlvié:iaﬂ BE nfinte GhcaBhtith A5 thTeddtidn Sk stopbd MPplacing
niie

ftmlema%ﬁdd@%a@m;?ﬂm@ 1¢ AOGbmdL pgd 30 mM, respectively.

L@Oﬁ%ﬁo ylg”lhen%ezr;\hrgnfg a%%%%ﬁ%rgp%& I\%aszcorr]lgen a?edd i ﬂereg dnd buffer

NExdhén 1m%cﬁMHEPEB 32@%&{%&2@%@&9&%&6%

)i mi dazo[ 1,2- b]pyridazine-6,8-dianmne, LM, fn/e
Agbycgrnks 15)_mM 2-er@ptoethanol, 0.5 mM TCEP. The void volume peak from this

column was concentrated and loaded onto a Ni-NTA column to capture the (His)s-p38

protein. The activated MK2(47-400) protein was not retained and eluted in the flow-
through fractions. Fractions containing activated MK2(47-400) were pooled,
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(1), where in R, R2, R3, X and Y have the val ues

listed in Table 1, using the appropriate starting
neftuepleatested wthsi Ve BPITAY, onaehvatedpad 1ondsd oaloduusrdex 200

Lrllc%lllﬁﬁxg %%{1%6#?%'8 g‘fiély ﬁ( @%Eﬁfalp?g?g , %O nF%/I ﬁ%(ﬁf 1¥)%T{v%v) glycerol,

( 0. e T oM DITTYare] aktidated MK AU NHOO b rotein cluted as a single,
NH- (CH2) 2-NH2 313 b] pyridazi ne-6, 8-di am ne
1\eree pealariend Gaetiony fime (hgcenteof this peak were pooled, divided into

et hyl ox enyl )i dazo[ 1,2- HH H NH Ot
(Nl—ail ’)%gd%e%ﬁ')l'gmbc]d'pyri dazi ne- 6, 8- di ani ne
7-chloro-N-(4- ~---~ (ethyl oxy)phenyl)-6-(1 1(4)
pi perazinyl)imdazo[1l,2- HH C NH OR NNH 373 b
i ME2ABaypm ne N6- (tract-4-ami nocycl ohexyl)- N8-(4-

I DR LT —
S5Oy DR O B3 i 040
blppatraradiafrom ehrbe 80 gl additiensNG ehiyhad) Suthtrates (ASP7CREYTD)-and test
! (C(an[(;?r-lc[)shig gg’sla; mﬁ%earz(% }ﬁl\gI-H]lZ_IP]gIS |I;IHI\I7|_I5, [}Ignnllll\/l(ﬁ-rgllglftlezrolspigsphate, 15
mM MgCl,, 1 mM DTT). The reaction was incubated at RT for 30 min. and
terminated by adding 20 g1 of 0.5 M EDTA to each sample. Then 40 ul of the
reaction mixture was transferred onto a pre-wet (2% phosphoric acid) Millipore
Multiscreen phosphocellulose filter plate (MAPHNOBS50). This reaction mixture was
filtered through a Millipore multiscreen resist vacuum manifold. The filterplate was
washed 3x with 2% phosphoric acid and air dried. The filterplate is put into a Packard
multiscreen adapter plate. 50 nl of Microscint 20 was added to each well and sealed
with a plate sealer and counted on the Packard Top Count NXT. Inhibition data were
analyzed in ABASE using excel fit. The final concentration of reagents in the assay
are 5 pM ATP; 10 nCi/ul [y-**P]ATP, 5 ng MK2 enzyme, 30 pM HSP-27 and
DMSO, 0.3% for screening.
[00115] The Molecular Devices IMAP MAPKAP K2 Assay Kit is performed in a
HE black microplate (Molecular Devices 75-000-005). The final assay volume is 10
pl prepared from 2.5 pl compound, 5 pl ATP/Peptide and 2.5 pl MK2 enzyme. The
final concentration of reagents in the assay are 1 pM ATP, 200 n Peptide and 0.070
nM MK2 enzyme (note: The MK2 enzyme concentration should produce
approximately 70% of the maximal signal of 380mP =/-40mP). Prepare a 1x
complete reaction buffer (CRB) using distilled water from a 5x stock and add DTT to
a 1 mM final concentration. The CRB is used for the initial reaction preparation.

Incubate the reaction covered in foil at room temperature for 30 minutes. Prepare 1x
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b] pyri dazi ne- 6, 8- di am ne
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NH2 399 b]'pyri dazi ne- -di am ne

( tsnbwitates-(YH hpepyide _em_iaAgﬂP) and {estonpounds i abbayl NENAIO0 thM
S e R A R B 595735 M DTT). The reaction is

P@%h&%&%g@ﬁ@é’o%%@anoﬁm ;@@1&% ﬁbs@gte&ld%es\f c%ﬁ)ounds The

trans- 4-am noc ohexyl)- Owe
10 | (rdatyiob nﬂ@mﬂiamﬁl ab xoonp teerpergtinei foa@Dnirt ahtl tdrmui‘dﬂid By adding 30 pl
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429 o[ 1, 2-b] py
phosphorylated product. Inhibition data were calculated by comparison to no enzyme

control reactions for 100% inhibition and vehicle-only reactions for 0% inhibition.
15 The final concentration of reagents in the assays are ATP, 1 uM; MK2 peptide, 1.5
uM; MapKapK?2, 0.08 nM; Brij35, 0.015% and DMSO, 1.6%. Dose response curves
are generated to determine the concentration required inhibiting 50% of kinase
activity (ICsp). Compounds are dissolved at 10 mM in dimethylsulfoxide (DMSO)
and evaluated at eleven concentrations, each in duplicate. ICsy values are derived by

20 non-linear regression analysis.

TNF-0 Production by LPS-Stimulated PBMCs A
[00117] EDTA-treated human whole blood was obtained from healthy volunteers.
Peripheral blood mononuclear cells (PBMCs) were purified from human whole blood
25 by Ficoll-Hypaque density gradient centrifugation (Lympho Separation Media Cellgro
#25-072-CV) and resuspended at a concentration 'of 2.5 x 10%ml in assay medium
(RPMI medium containing 10% fetal bovine serum). 100 ul of cell suspension was
incubated with 50 ul of test compound (4X concentration in assay medium containing
0.3% DMSO) in 96-well tissue culture plates for 1 hour at 37°C. 50 ul of LPS (400
30  ng/ml stock) was then added to the cell suspension yielding a 100 ng/ml final

concentration of LPS and the plate was incubated for 5 hours at 37°C. Following
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pleemypbird Watm{lfbn@d D,PS stlmuiaﬂ(a]zTNE-oﬁplﬁddcttmndhyeSO%) were calculated
N6- (traps- 4- am noc ohex 2 HHHNHI Q\NH2
3530 CHERY POR TR REH AT PR, v RE 1

2-b] pyri dazi ne- 6, 8-di am nq;[
N6- (t rans- 4- am nocycl ohexy }§A I (5%? N(2 HH H NH NH2
3300118kt hYhefodlowling P adad e illp@ratéNbinbodimkhts of the inventive

b ri dazi ne-6, 8-di am ne NG- (trans-4-am nocycl ohexyl
<]5§I%F/42:3‘111(d?f}1 R@ﬁ?fg ll;}atprliﬁS,ﬁnmpﬁ not intended to limif the scop)é)é)f )che

di.IBLEYERNeRY %@ ﬂgﬂégﬁé ohd fcﬁ%mj(}k% abbrev ations are usefl hﬁrem

b] pyri dazi ne -am nocyc exyl) -
1(22) N(2'4 HHHNH |AIBBR‘E‘VL‘S’BEONS
di net hyl phenyl )i m dazo[ 1, 2- NH

bBYr FdeZibuExgcab MYAni ne

- m nocycl ohexyl)- C-0 N3-(2'S- HHH NH
\éﬁ Ml%%ﬂg | (23 di met hyl phenyl )i mi dazo[ 1, 2-

bR batgkzi ne- 6, 8- di am ne
N6}§Itrans 4-am nocycl ghexyl)- 1(24) N(3 HHH
N ARP4-dipethylaminopyridine

DIPEA or DIEA = N,N-diisopropylethylamine
DME = 1,2-dimethoxyethane

DMF = dimethyl formamide

EDCI = 1-3-dimethylaminopropyl)-3-ethylcarbodiimide
Et =ethyl

Et,O = diethyl ether

HOBT = 1-hydroxybenzotriazole

EtOAc = ethyl acetate -

EtOH = ethanol

g = gram(s)

H = hydrogen

1 = liter

mCPBA — meta chloro perbenzoic acid

Me = methyl

MeCN = acetonitrile

MeOH = methanol

NMP = 1-methyl-2-pyrrolidinone
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met hyl phenyl )i m dazo[1,2- N\ / ~~//]]]

b] pyri dazi ne- 6, 8-di am ne N6-(trans-4-am nocycl ohexyl) -
WO ¢agp3g3id im H H H NH NHI i ' NHZ 351 PCT/US2006/037056

di met hyl phenyl )i m dazo[ 1, 2- ~~~//[/~~/1

b]d%%/ri dazi ne- 6, 8-di am ne -59 WO 2007/ 038314

PGl osheos/ 037056 ) xp LCMS Nane | R R2 R3 X Y m z

I\/Hd]I;L_ N,6-§,1;r ans-4-am nocycl ohexyl) Ns-[3- N 1(26)

(i el ani no)plienylJimidaz HHH- NHI i | NH2 366

o[ pd=FoBkRYdedazi ne-6, 8- NH ~~ diam ne

N6- (t rans-4-am nocycl ohexyl)- 1(27)

NsTEZ ~feitthylantiBe benzot hiazol- HHH s \N NH Ii NH 394

6- im.dazo[]"2-Db] pyridazine- 2 6, 8-diam ne NH

3 Ne"fl%%rgx]ﬂgll%-‘)g?ﬁ“ﬁ&e | ohexyl) 2-meth 1 1 3
bq{'}églﬁm%%g)l\ls 1(28) 5-yl)imda o1, 2-b] pyridazine-
HHH_ NH 0

-0 NH2 394 6, 8-di am ne NH
Néal ermhs-mihitenocycl ohexyl) 1(29)

| Vs-cycl opropylimdazol 1,2- HHHNH--a NHI | N
F@%ZS’%ICI‘BI%B‘&/H dazi ne- 6, 8- di ani ne

NG bl 2Rsinfs@pi nocycl ohexyl)- /~ 1(30)
Ns- cycl oﬁel%(??m dazo[1,2- HH H NH{ ) NH ' NH 329

10 blipyoli-dmidromels, 8- di am ne ~~~~~ 111~~~
N6- (trans-4-am nocycl ohexyl)- N H |(31)
i omelkey | met hyl )i mdazo[1,2 HH H NH ' NH2 393

(ch
- v dazd fgqnb, 8- di am ne ~/
I%I?(t ransé-lgf- aﬁi nocycl ohexyl)- / [/~ 1(32)-(1- HHH
NHRT =Nbtbm tempdrath@NH 289 met hyl et hyl )i m dazo[1,2- \ ~_/
2

HPLC = high pressure liquid chromatography

15 LC/MS =liquid chromatography/mass spectrometry

EXAMPLE I(1)
N6-(trans-4-aminocyclohexyl)-Ns-[4-(ethyloxy)phenyl]imidazo[1,2—b]pyridazine-

6,8-diamine

/©/0Et
HN
N\ A ‘\\\NHZ
<\/ N ~ < 'O
NN

20 H
[00119] (ia) Bromine (9.71 g, 3.15 mL, 60.75 mmol) was added dropwise to
a mixture of 3-amino-6-chloropyridazine (7.87 g, 60.75 mmol) in methanol (115 mL)
and sodium bicarbonate (10.22 g, 121.67 mmol). The resultant mixture was stirred at
room temperature for 16 hours and then filtered. Water (500 mL) was added to the

25  filtrate and the solution was extracted with ethyl acetate (3 x 500 mL). The organic
layers were combined and concentrated in vacuo. The resulting residue was purified
by flash chromatography eluting with 1/1 hexane/ethyl acetate to give 5.40 g (43%) 3-

¥

amino-4-bromo-6-chloropyridazine.
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b ' dazi ne-6, 8-di am ne N6-(trans-4-am nocycl ohexyl)- NH

I (33) 8-(phenylnethyl)imdazo[1,2- HHH\ NHI i- NH2
wW@007/0883p4/r i dazi ne-6,8-diamne_~__ //// PCT/US2006/037056
I\I6 (trans 4- am nocycl ohexyl)- NHC 1(34) -[et HHHN

i 371 chl orophenyl) et hyl ]| hnidazo[ ~ ~ ~~//1]]
Z ( _@) 2. @Hﬂgm&qu@g@ Wee solatign LR nin Wefer, 13.2 mL, 16.32 g, 104.6 mmol)

8.5( tC{Qli?% ?Oop 1%51‘] -%—%}(q&% -P-Gi(l}r/ﬂ %pg’l’ g‘F,ZI 1€ 54? g %fb h!un(ﬂ h‘OD. 1a in

1 élhzbﬂopml HBY i ﬂ%s@l@mﬁlv@dﬁlﬁﬁte@lo 50°C for 16 hours and then concentrated
N6 (trans-4-am nocycl ohexy ;& NH Ns-((4- 1(36)
( B VRgUEXA9perny? )n&ét\m layliled toptha-epidngand the solighwvageatlected by

5 daz o{u}ﬁéﬁ' %{Paﬁ@}lﬂ \ﬁiéli ?Ig)ai?tgrys) rE'Jpon a%ymg 4.3 g (79%) of 8-
L]\{ﬁo&bw&ﬂlsﬂoﬁﬁiﬁﬁiﬁl a b]b&ﬁﬂiaﬁlm!élhbas\ob{\iﬂedl as a YbcRIbRide salt.

yri dazi ne- 6, 8- di am nhe -

_Qma@md-) am n mm&mm-@om(@é)lo(ommw[d YyhIpyridazine

a1 e 8536 G o o M 66 Y e AR p-pheRetidine 131 me,
DTS 465300 4 S0V ELotiRuk 6, DDBTPHEI 0 B2 4l Mo

b2+1 N6- ('t rans-4-am nocycl ohexyl)
10 1(Bg)miximae b @bkwepﬂwtedgehgaétsa;?(:)fom haJrH ThHe Bblutﬂm WNchenl
' concen%ra‘é%d m Vgcuo%o Blcl%é cdrg&e é] chloro-N (9 eﬁmoxyphenyl)umdazo[l 2-
blpyridazin-8-amine as a solid. The solid was then used as is in the following step.
(Lc variation 2) p-Phenetidine (1.0 eq, 0.149 mmol) and triethyamine (33 mg,
0.327 mmol) were added to a mixture of 8-bromo-6-chloroimidazo[1,2-b]pyridazine
15  hydrochloride (40 mg, 0.149 mmol) from 75 in EtOH (1.5 mL). The mixture was
heated to 90 °C and stirred for 24-48 hours. The solution was then concentrated in
vacuo to give crude 6-chloro-N-(4-ethoxyphenyl)imidazo[1,2-b]pyridazin-8-amine.
(Id) tramns-1,4-Diaminocyclohexane (1000 mg, 8.77 mmol) was added to the crude
6-chloro-N-(4-ethoxyphenyl)imidazo[ 1,2-b]pyridazin-8-amine (0.149 mmol) from Ic.
20  The mixture was heated to 160 °C and allowed to melt. After stirring at 160 °C for 24-
48 hrs, the liquid mixture was cooled to room temperature. Water was added,
followed by extraction with dichloromethane. The organic layer was concentrated in
vacuo. The resulting residue was puriﬁedtby reverse phase preparative HPLC to
provide the above titled compound as a TFA salt in approximately 35% yield. 'H
25 NMR (400 MHz, MeOH) 6 ppm 7.59 (1 H, 5), 7.29 (1 H, s), 7.23 (2 H, d, ]=8.8 Hz),
6.95(2H,d, J=8.8 Hz), 5.85 (1 H, s), 4.04 2 H, q, J=7 Hz), 3.51 - 3.61 (1 H, m),
2.65-2.73 (1 H,m), 2.10 2 H, d, /~12.30 Hz), 1.92 (2 H, d, /=12.30 Hz),1.38 3 H,
t, /=7 Hz), 1.20-1.33 (4 H, m). LC/MS, m/e 367 (M+1). HPLC Rt, 2.11 min. YMC
ODSCI18 column (4.6 x 50 mm). 0%-100%B. Solvent B: (90% MeOH, 10 % HO,
30 0.1% TFA). Solvent A: (10% MeOH, 90 % H,O, 0.1% TFA). Gradient, start %B =
0, final % B = 100, gradient time 4 min, hold at 100% B 1 min, flow rate 4 mL/min.

Examples prepared in a similar manner are indicated in Table 1
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di am ne N6- (bans-4-am nocycl ohexyl)- N H 1(40)

N-2-propen-1-ylimdazo[1l,2- HH H NH2 287

whr@yossdari ne- 6, 8-di am ne ~~~/ /[ ~~~//] PCT/US2006/037056

10

15

20

25

N6- (trans- 4- am nocycl ohexyl)- NH-\_X 1(41) M(3- HH

HNHI 317 _nethyl butyl)imdazo[ 1, 2- b .
' dazi neﬁl@r%atweafnﬁﬁ@nplmé&gfwr%so JAE e bt llgviog method.

|
188 5 TR g S )
| 6731t haiad)-id Fa0H(6 eyl vaRex§iéd p-phthetidirelil 00 agNb73 Nidznol) and
301 (DO 1%43 (cycl opr opyhnet hyl )i m dazo[ 1, o
t]gq:tbqu]@g $3Gage 0804 inmwlseThe mixture was allowed to heat at 90 °C for 5

NE]Q{JI%? AR éugigﬂé Bﬁgﬁ%b%hg %lt%g) él Slgé g%d'%mgsg’lg‘uﬁg 'éohuted by

1 vécliop Vil tt ARvaiahe wasieddiigntdle EtOH. Upon air drying 191 mg (67%) of
6- ( 3- am no- |-pl]ﬁ)erldlny| N NH2 1

45
( @WI 2%9yTpinasplorp-AV- Glaqtbmymenﬂvlmldazgﬂ %aélpmdm&amme was
azi n-8-am ne N6-(3-am nopropyl)1V8-(4- NH2
1(1 c?et hyl oxy) phenyl) i m dazo[1,2- HHHNH\ / Okt

3275 blmyz B dazietchor8-Nl(A6ihogypHen nnldazo 12 blpyridazin-8-amine
I\Ig'-ﬂtrans 4~ an nocycl ohc(ex yl) 1(4 ) N3- (2 [ ]parH HN

NIl 84 mgi-9.43 ggnoly ﬁﬁHh@rWWéd?d trang- 4 zi@[mmog/clohexane (360 mg, 3.16

b 6, 8- di
ok BROAEe P ey Eimet RsE ek g3 b (e melggvas
HidA dooled Eiutd®Fith (Rt vh@¥xt-hanwit biyDaenle. I organic layer

b] pyri dazi ne- 6, 8- di ani ne HN2-(1-(8-{(4- OH
was then concentrated in vacuo to give 200 mg (91%) of crude product. 20 mg of this

product was then purified by preparative HPLC. This gave 8.0 mg of N%-(4-
aminocyclohexyl)-2,3,7-trichloro-N° -(4-ethoxyphenyl)irnidazo[ 1,2-b]pyridazine-6,8-
diamine as a TFA salt.
(Ig)  To amixture of crude N°-(4-aminocyclohexyl)-2,3,7-trichloro-N°-(4-
ethoxyphenyl)imidazo[1,2-b]pyridazine-6,8-diamine from If as a free base (140 mg,
0.300 mmol) in EtOH (10 ml) in a 500 ml PARR bottle was added 10% Palladium on
carbon (175 mg). The PARR bottle was then charged with H, at 55 psi and allow to
shake at room temperature for 24 hours. The catalyst was then filtered and the filtrate
was concentrated in vacuo to give a crude mixture of 3 compounds. This mixture was
purified by preparative HPLC to give 4.7 mg of Example I(1), N®-(4-
aminocyclohexyl)-N*-(4-ethoxyphenyl)imidazo[1,2-b]pyridazine-6,8-diamine as a
TFA salt, LC/MS, m/e 367 (M+1). 9.0 mg of N°~(4-aminocyclohexyl)-3-chloro-N°-
(4-ethoxyphenyl)imidazo[1,2-b]pyridazine-6,8-diamine, LC/MS, m/e 401 (M+1) and
18.5 mg of N°-(4-aminocyclohexyl)-2,3-dichloro-N®-(4-ethoxyphenyl)imidazo[ 1,2-
b]pyridazine-6,8-diamine, LC/MS, m/e 435 (M+1).

X

Na Xy e
R
1—§N\N/ ;

Rz
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(et hyl oxy) phenyl )am no)imda 1(49) HHH NH Ot N ~

382 zo[1, 2-b]pyridazin-6-yl)-4 i eridin ethanol
WONBBog088Ns - 4- ami nocycl ohexyl ) - <~NH2 | (50) PCT/US2006/037056

N8- 1Hi ndol -5-ylim dazo[1,2- HH H NH NH NHI 363

b] pyri dazi ne- 6, 8-di am ne N6- (trans-4-am nocycl ohexyl) -

EtO 1(51 1V8-(2- H H H NH | i () 368

X ) .

bV DRAERAS HRCEL byt BN Epmed arcrapefo v
- Pibtedutet Sihildd tbiEkaMbIGE 1) awi30 in R §IHRYROXY hif'€have the values
yl)i m',dazo; 1,2- N b idazin-8-amne -61 WO 2007/038314
pdrtadsp Jobleo'3 reBs thespprandeigstating maRriaRzngzubsiantially the same
VK - (L rans- 4- am nocycl ohexyl) 1(53)-(2 HH H NH'

s Ceggffsg%ﬁ@%altee'hy] Vi m dazol RELTYTP:
ri dazi ne-6, 8-diamne N (4-(pihiwhoxy) phenyl)-6-(1-

1(84) piperazinpylyimdazol1.2- H HH NH 1 N NH 339
b] py1|i dazi n-8-ani ne_ ING- (2- (di ma%hyl am nqQ) et hyl ) - LCMS
N R 2, R’l
1[55) M (4-"H H H NYHO%t N 34 Y oD
( 3 |I) J 25 [y fal ajzo|] 1,2 dazi ne-fo, - dI aim ne
NHI®) I‘@y(OA')pléee!)ihéMzm@j)Ix}hle Ayl )N 2-)1+066) NH-(CHy),-NH, 313
f uramyiryeerpetSapirgidzgr 1 2- H H H QEt 350
b] py i A eR ey o o a/(et lphenyl ).~ 6 ( 4-
g¥ (Ie yoxyll-)nﬂal yhipida o[gZ'- %rnﬂr ﬁ I\hl‘( b?txy P ﬁ&f-(%{%,gmg 341
I ) st -E-s,iﬁ el lazepan-1- H NH OEt| N
y| )1 n dazejwly-@- D] pyr|l dazi n- 8 e 2-((b-((t}_a,n\s-4-
HOu4) am(f\il@ggz?ﬁg’;gﬂzo Kyl Dot | 60) | A DEt N  NH 373
zp[ 1) 2 BEBNETdA -[8-| H H H - 0--0 NHZ 3390/
N(’-(trans-4-";1v1?inocyclohexyl)-
4 .
16) | mmethyiony phemimidazort,| ¥ | | B NHOOMe NHI 1 <:><NH2 353
2-b]pyridazine-6,8-diamine
NS-(trans-4—?;‘?inocyclohexyl)- OEt
- .
YO | (ethytoxy)phenylimidazof1,2-| ¥ | B | B NH NHI! <:><NH2 367
blpyridazine-6,8-diamine
N®-(trans-4-aminocyclohexyl)-
i(7) N¥-phenylimidazo[1,2- H|H|H NH NHI1: NH, 323
blpyridazine-6,8-diamine
Ns—(trans-4-]a;181inocyclohexyl)- OMe
-(3- .
1®) (methyloxy)phenyl)imidazo[ 1, HIH H NH NHI! <:><NH2 353
2-b]pyridazine-6,8-diamine
]\76-(trans—4-aminocyclohexyl)-
1(9) N*-(3,4- H|H|H NHI ¢ NH 351
dimethylphenyl)imidazo[1,2- NH 2
blpyridazine-6,8-diamine i
Nﬁ-(tmns-4-?vr?inocyclohexyl)— Q
_(4- N
X0} | henyloxy)phenyl)imidazof1, | & | H | H NHI! <__—><NH2 415
2-blpyridazine-6,8-diamine NH (0]
Ns-(trans-4-jvlélinocyclohexyl)- /_/7
- .
1a1) (butyloxy)phenyl)imidazo[1,2- H B\ H NH~©—O N1t <:><NH2 395
blpyridazine-6,8-diamine
NS-(trans-4-aminocyclohexyl)-
1(12) | N*4-biphenylylimidazo[1,2- | ¥ |H || NH O O NHI - NH, 399
b]pyridazine-6,8-diamine
NG—(trans-4-;nslinocyclohexyl)-
-4 .
103) methylphenyl)imidazo[ 1,2~ H H H NH‘@ NHD <:><NH2 339
blpyridazine-6,8-diamine
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N°-(trans-4-aminocyclohexyl)-
N®-(2-methyl-1H-indol-5-
yl)imidazo[1,2-b]pyridazine-
6,8-diamine
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<~ “NH

NHI1-

4
X
N

376

N°-(trans-4-aminocyclohexyl)-
Ns-methyl—Ns-
phenylimidazo[1,2-
blpyridazine-6,8-diamine

I(19)

\

O

NHI1 NH,

337

N®-(trans-4-aminocyclohexyl)-
-[2-
(methyloxy)phenyl]imidazo[1,
2-b]pyridazine-6,8-diamine

=z
=

NHI! NH,

353

]\]6-(trans—4-aminocyclohexyl)-
N.-(2-
methylphenyl)imidazo[1,2~
b]pyridazine-6,8-diamine

1(20)

NHI!: NHZ

337

NO-(trans-4-aminocyclohexyl)-
N-(2,3-
dimethylphenyl)imidazo[1,2-
b]pyridazine-6,8-diamine

121)

=
ju

Serey’

NHI1 NHZ

351

NE-(trans-4-aminocyclohexyl)-
dimethylphenyl)imidazo[1,2-
blpyridazine-6,8-diamine

1(22)

NH

¥

NHI NHz

351

NS-(trans-4-aminocyclohexyl)-
NE-(2,5-
dimethylphenyl)imidazo[1,2-
blpyridazine-6,8-diamine

123)

NH

NHI I NHZ

351

N°-(trans-4-aminocyclohexyl)-
NE-(3-
methylphenyl)imidazo[1,2-
b]pyridazine-6,8-diamine

124)

NH

NHI1 NH,

337

N°-(trans-4-aminocyclohexyl)-
N-(3,5-
dimethylphenyl)imidazo[1,2-
b]pyridazine-6,8-diamine

1(25)
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Jelelieg

NHI

=
ja sl
N

iellelieleliele
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130

Ne-(trans-4- -aminocyclohexyl)-
NP-cyclohexylimidazof 1,2-
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1031

]\16-(trans-4-aminocyclohexy1)-
NE-

) (cyclohexylmethyl)imidazo[1,2

-b]pyridazine-6,8-diamine

NHi

NH,
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N°-(trans-4-aminocyclohexyl)-
N-(1-

methylethyl)imidazo[1,2-

b]pyridazine-6,8-diamine

)

NHI

4
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1(33) [V

N6 (trans-4-aminocyclohexyl)-
% (phenylmethyl)imidazo[ 1,2+
blpyridazine-6,8-diamine

seiele
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B

NHI1-
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1(34)

NG-(trans-4-aminocyclohexyl)—
N-[(2-
chlorophenyl)methyl]imidazo[
1,2-b]pyridazine-6,8-diamine
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.
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NE-((4-
chlorophenyl)methyl)imidazo[
1,2-b]pyridazine-6,8-diamine
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n
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N((4-
(methyloxy)phenyl)methyl)imi
dazo[1,2-b]pyridazine-6,8-
diamine
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NH,
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1(37)

Nﬁ-(trans-4-aminocyclohexyl)—
Ns-ethylimidazo[1,2-
blpyridazine-6,8-diamine

NHIt:

NH,
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NE-(2-
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[00121] (lg) To 60% NaH (22.5 mg, 0.563 mmol) in DMF (400 p1) was
added 2,6-difluoroaniline (24 mg, 0.186 mmol). After stirring at RT for 5 minutes
THEF (1000 pnl) was added followed by 8-bromo-6-chloroimidazo[1,2-b]pyridazine (50
mg, 0.186 mmol, prepared as described in Example 1, step (/b). The reaction was
heated at 50 °C for 3 hours. The reaction was quenched with a few drops of water and
methanol. The solution was then concentrated in vacuo to give crude 6-chloro-N-(2,6-
difluorophenyl)imidazo[1,2-b]pyridazin-8-amine.

(1b) 'fo crude 6-chloro-N-(2,6-difluorophenyl)imidazo[1,2-b]pyridazin-8-
amine (0.186 mmol) from /a was added trans-1,4-diaminocyclohexane (1000 mg,
8.77 mmol). The mixture was allowed to melt at 160 °C for 24 hrs. The melt was then
cooled, water was added followed by extraction with dichloromethane. The organic
layer was then concentrated in vacuo and the resulting residue purified by reverse
phase preparative HPLC to provide 50.6 mg (46%) of the titled compound as a TFA
salt. LC/MS, m/e 359 (M+1). HPLCRt, 1.7 min. YMC ODSC18 column (4.6 x 50
mm). 0%-100%B. Solvent B: (90% MeOH, 10 % H,0, 0.1% TFA). Solvent A:
(10% MeOH, 90 % H,0, 0.1% TFA). Gradient, start %B = 0, final % B = 100,

-70 -
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1) 2-b] pyri dazi ne- 6, 8-dijani ne * For stituents X and
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t 6(13) APl ddphieoypineriogen Hatlo (W EXAMPLE TT (1) a
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N(18) |N°-(trans-4-aminocyclohexyl)-N°- H|H|H
(4,6-dimethylpyridin-2- — NHI! <:><NH2
1) imid: 1,2-b]pyridazine-6,8- 352
LA i Q}
1(19) N‘S-gtl'gi{s4-aginpcyclohexy1)-N8- H|(H|H N=—
P el wi{ e

*For substituents X and Y, substitution on the core (formula Ia) occurs at the available nitrogen atom

EXAMPLE III(1)
N6-(trans-4-amin0cyclohexyl)-.Ns—[4-(ethyloxy)phenyl]-7 -methylimidazo[1,2-

[00123]

b]pyridazine-6,8-diamine

o~

HN
NQ')\/( OANHz
<\/ N. N/ N\\‘
H

(1g)

3,6-Dichloro-4-methyl pyridizine (4.2 g, 26 mmol, Alfa) was

suspended in aqueous 28% NH4OH (14 mL) in a sealed microwave tube and heated at

155 °C for 1.5 h. The microwave tube was uncapped and allowed to stir at room

filtered, washed with ice water, and dried to give a mixture of 6-chloro-5-

-7 -

methylpyridazin-3-amine and 3-chloro-5-methylpyridazin-6-amine (3.4 g, 91 %).

temperature for 30 min and in an ice bath for 30 min. The solid that crashed out was




(Lb) To crude
6-chl oro-N- (2, 6-di fl uorophenyl )i m dazo[ 1, 2- b] pyri dazi n

WO 26070383341 ne (0.186 nmol) from1l a was added PCT/US2006/037056
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trans 1, 4-di am nocycl ohexane (1000 ng, 8.77 mmol).
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L@éﬂs{&fedrdl Zacubl and 1€ ZFulNag (stbllidiWSs éhspfmdﬁd Gy sde@di@XBthQ (7741, 5 mL),
H Cl chloro-I| V8-

( g}lmdog(% %%Wﬁl]qdrwlgggbp tg gg./e 8 brgl;:g;) -6~chloro-7-methylimidazo[ 1,2-

[ F11(3
DURATEARE PR RalBr Ee 20D i, 1 T (S
( eml WWWB}MM@(Z olfldr027-ni¥thyliniidd¥dP1,2-b]pyridazine HCI salt

g r|da2| ne-6, 8-diamne 385 NH CEt 11( 45)
(% m@m«?&;@ REehaxyalipoC0m I, 0H Spmogygrd KoCOs (75

rv963a2| ﬁéﬁdg@éxggl?\gl{’m%n@ H{Mﬂn}i h%&ﬁd Igicrowave at 225 °C for 15

N(ﬁmﬁt Ta8 sy e iaompdddab @xoth ferhpératutd dildhthdn treated with H>O (5 mL).
(2,6-difluorophenyl)i m dazo[ 1, 2- NHI | - NH2
b]T[?Q splihthehrreepiatad ant wWes fojtexed, nrashad witlgwter and dried to provide 6-

chloro-N-(4-ethoxyphenyl)-7-methylimidazo[ 1,2-b]pyridazin-8-amine (21 mg, >90 %
pure by HPLC).

(le)  6-chloro-N-(4-ethoxyphenyl)-7-methylimidazo[ 1,2-b]pyridazin-8-amine (20
mg, 0.067 mmol) from /d and trans-1;4—diaminocyclohexané (150 mg) were
combined and heated at 165 °C for 70 h. The mixture was cooled to room
temperature, then diluted with water (10 mL) and extracted with EtOAc (4X5 mL).
The organic layers were combined and concentrated in vacuo. The resulting residue
was purified using preparative HPLC to give the above titled compound as a TFA salt
(4.5 mg, 11%). "H NMR (400 MHz, CDs0D) § 7.97 (d, J=2.4 Hz, 1H), 7.67 (d, J=2.4
Hz, 1H), 6.90 (m, 4H), 4.05 (q, 2H, J=7.2 Hz), 4.00 (m, 1H), 3.20 (m, 1H), 2.30 (m,
2H), 2.20(m, 2H), 2.15 (s, 3H), 1.60 (m, 4H), 1.40 (t, J=7.2 H, 3H). LC/MS, m/e 381
(M+1). HPLCRt, 2.1 min. YMC ODSC18 column (4.6 x 50 mm). 0%-100%B.
Solvent B: (90% MeOH, 10 % H,0, 0.1% TFA). Solvent A: (10% MeOH, 90 %
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F 11(6)

(2, 4-difluorophenyl)imdazo[1,2- NHI '

whr@yossiari ne- 6, 8- di am ne -

340, 0. 15T
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di fl uor ophenyl )i m dazo]

fl uor ophenﬁgg

NHF 359 11(7)

-(trans-4-am nocycl ohexyl )1v8- H H H

NH2

-(trans-4-am nocycl ohexyl )-N3-(3- HHHF Q\IH2

4

i mdazo[ 1, 2- NHI | b]
Ql)enil\lslaxtt"/pléﬁs&ﬁnaﬁ‘)/

yri dazi ne-6
REyO0 ctradightytioe 4 min, hold

8-di am ne

azo[ 1,2- NH\ / F NHi-NH2
"2 ne O-0 H(9)

1, 2-
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N
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b
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i
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4
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N

b
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N

azo[ 1,{2-| NH |
%@% daz%fa&m@“ ari ne

_N"

NH

(3- H
449 H( :f

NHI! NH,
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(g

B -(#ensatiniAOCIyHery
N®-(3,4-dimethylphenyl)-7-
methylimidazo[1,2-
blpyridazine-6,8-diamine

Ty ] x| yet

CHAG- [ 4- ;

NH[1

Z
X
N

365

IG)

N*~(trans-4-aminocyclohexyl)-
7-methyl-N-(4~
methylphenyl)imidazo[1,2-
b]pyridazine-6,8-diamine

CH3

NHI

4
X
N

351

ITI(6)

N°-(trans-4-aminocyclohexyl)-
7-methyl-N3-[3-

b]pyridazine-6,8-diamine

(methyloxy)phenyl]imidazo[1,2-

CH3

NHI NH,

367

1IL(7)

N°-(trans-4-aminocyclohexyl)-
NS-biphenyl-4-yl-7-
methylimidazo[1,2-
blpyridazine-6,8-diamine

CH3

NHI!- NHZ

413

TII(8)

N°-(trans-4-aminocyclohexyl)-
7-methyl-N5-[4-
(propyloxy)phenyl]imidazo[1,2-
b]pyridazine-6,8-diamine

CH3

NHI1- NHz

395

HI()

4-((6~((trans-4-
aminocyclohexyljamino)-7-
methylimidazo[1,2-b]pyridazin-
8-yhamino)benzoic acid

CH3

NHI - NH,

381

III(10)

4-((6-((a-
aminocyclohexyl)amino)-7-
methylimidazo[1,2-b]pyridazin-
8-yl)amino)-N,N-
dimethylbenzenesulfonamide

CH3

NHi

Z
e
N

444

(1)1

N-(4-((6-((trans-4-
aminocyclohexyl)amino)-7-
methylimidazo[1,2-b]pyridazin-
8-yl)amino)phenyl)-N-
methylacetamide

CH3

NHI !

=
X
g

408

(12)

N°-(trans-4-aminocyclohexyl)-
7-ethyl-NS-phenylimidazo[1,2-

b)pyridazine-6,8-diamine ¢

Et

NHI

-4
X
3

Y9 Y99Y YV Y

351

*For substituents X and Y, substitution on the core (formula Ia) occurs at the available nitrogen atom
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(trifluoronethyl)phenyl]imdazo[1,2- NH CF3 NHI | 3NH2
391 Db] pyridazine-6, 8-di am ne 11(15)
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pyridin-2-ylimdazo[1,2- NH--\ NHII( ~NH Z 324
b] pyri dazi azi nne- 6, 8di am ne 11(16)

N6- (trans- 4- am nocycl oheEXmmEQV(1)H HH
nmet hyl pyri di n-2-yl)imdazo[ 1l Ngl NH |1 i NH2 338
b] pWﬁr Gans-deangin®@cyiloldxyd- ’bchlgmq Y4~ (ethyloxy)phenyl]1m1dazo[1 2-

N6- (trans-4-am nocycl ghexy

met hyl pyri di n- 2-yl )i n?ﬁ’ﬁ}é’[a%‘,“ﬁi"(édﬁg“y i

b] pyri dazi ne- 6, 8-di am ne NH \ (h<5)a 338 N H(18)
| V6- (trans-4- aninocyclohexyl B-

(4, 6-di net hyl pyri di n-2-

yl )i m dazo[ 1, 2- b]pyrlda2|ne 6 8 NH ﬁ?é di am ne N
5-

11(19) 1V6-(trans-4-a HHHN ‘
pyrimdin-2-ylim dazo@/ @NW 325

b] pyri dazi ne- 6, 8- di am Nbr ubstituents X and Y,
substitution on the core (for la la) occurs at the

a l e trog X/

:f/@‘hf?f ) ﬁg%g&ﬁ’éieiéy#@fvs-%’121‘{1%%‘? P %) Sl was
7-aﬂ&d&tyslal sﬁh@dl@i[lﬂioﬁof ﬁn}‘rﬁlﬂg Hel%2j (1d-06nB; 27 3amimd) andNoht. H>SO4

00123 L
3 (%3 Eliﬂe HI38 ﬁ@lﬂbﬂm (9@,&,. §|H"Z'Ip9,1i W%dgf %ébsgquezl@ly Afi¢lss} slowly at room

S é%rﬁ%eé%f‘e SHIRENAGH nhiR %%J‘leb@gﬁ'd é-]e"’tefﬂplzrahﬂe Pas

d mcrowave tuge and eat 155
Theaifih2e®weE"q fhd S\Was Thecahpied vmg doallel em fodred stérriceatater.

STIREL L CCAUIE T NG TR Y
m%%%h? 1 %ﬁob;‘;r?dlﬂﬁg 6L a willd s8id @S £ ¥29hve a m xture of
(1b) Na28204 (0.65 g, 3.6 mmol) was added to a stirred solution of 3-hydroxy-4,5-
dichloro-6-nitropyridizine (0.26 g, 1.2 mmol) from Jag in THF (4.0 mL, 0.3 M) and
H,O (4.0 mL, 0.3 M). The reaction mixture was warmed to reflux, after 1 hr ethyl

acetate was added. The layers were allowed to separate and the organic layer was
washed with H,O (10 mL), followed by brine (10 mL). The organic layer was dried
over Na,SO;, and then concentrated in vacuo. The resulting residue was triterated
with diethyl ether and filtered to give 3-hydroxy—4,5—dichloro-6-aminopyridizine asa
white solid (0.165 g, 67%). |

(Ic)  Chloroacetaldehyde (0.57 ml, 4.6 mmol, 50% in H,O) was added to a solution
of 3-hydroxy-4,5-dichloro-6-aminopyridizine (0.165 g, 0.92 mmol) from /5 in EtOH
(1.3 mL, 0.7 M). The reaction was heated in a sealed vial at 150 °C for 15 minutes in
the microwave. The solvent was removed in vacuo and the solid was re-suspended in
diethyl ether (10 mL), filtered and rinsed with diethyl ether to give 6-hydroxy-7,8-
dichloroimidazo[1,2-b]pyridazine as an HCl salt (0.3 g, 60%).

(Ild)  6-Hydroxy-7,8-dichloroimidazo[1,2-b]pyridazine (0.1 g, 0.5 mmol) from Jc
was added to POCl; (0.4 mL, 1.4 M ) in a 1 dram vial. The mixture was heated to
120 °C for 2 days. Upon cooling CH,Cl, was added and the mixture was poured onto
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met hyl pyri dazi n- 3-am ne and
3-chl oro-5-net hyl pyridazin-6-amne (3.4 g, 92 %9. -72

wO\D0208831038314 PCT/ US2006/ 037056 (Lb) The m RET/DS2006/037056
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6- chl or o- 5- et hyI pyridazi n-3-ami ne and 3-chl oro- 5-
10 mmpl ) from-]a. an

met hyI yr| amne (1.45
ﬁ éﬁyerﬁsv ‘?]ﬂe"lné tﬁ%@(ﬁ)@ﬁ%@wﬁvw?%wwh
Y50 AP ST by
f i ﬂotlewedﬂby Pihﬁae (5 1hL} afle: sedgion mrﬂi&ﬂm& N, Sacuad condeatrated in
resulting resid i/glis resuspended in Et OAc

argcURNESEER 6§68qtyé‘»h Pqazal 1 rodprid aaaﬁ%wnﬁah@:&a@l g 37%).
SO LR Aol GOL 004 48 v

WafBom 7P tdx aniwaa0025 @, 0i18 Qnrﬁblydﬁd triethylamine (0.055 mL 0.4
4- br ono- 6- chl or o- 5- rrethyl pyridazi n- 3-amn

crineebaree spsperdedan FIOR (30 mbpandrkspted50 89 | @ng?%% hwag The

a

A P ch TR bt 1 s Bl SbHERyperaprs g conpgrgpigd ngacuo o
nurevifle tFudes)7-Bichldro _Et(ﬁldtﬁo&yﬁfqényl)ﬁﬁﬂam[x tZUb]Fny%l%m -8-amine (0.05
heated in a sealed vial at 110 C for 2h. Solvent was
rén%%ﬂ- in vacuo and the resulting solid was suspended

Cet(%l?é Egtzggslgir/ole(Z? e[H‘og(yphenyi)ltn%ﬁgzdo[l ar}ﬂpt hd%gin-S amine (0.03

edvvl

8- gbomanﬁo h}daﬂi Qe %ayﬁﬁiadl Witmhdaszmldl&nubl:ﬁﬂéhesi% (007 g, 0.6
HC salt ">90% pur e A mxture of

SIW@HDTGE mﬂu WX FEE W ?wm 9, Qlqu wrdamzw@ ¢q@ling,

VA1 0 A st 1 ST o) 9 g B P B, R organic
NWB/eé 600 wakledanith head @dmLﬁ dficdbGENBEO), %hd déeeftrated ilvucuo.

mn. The mixture was cooled to room tenperature and

t e resudingeeil wias purHied byreparative THRLGE & gigre thecabove titled compound

gksgﬁ&aag;@%w@ 885" H R Qv SB5 8 80 s B A6 s, AR 713 (q,
chhgrsq{i\b@r} @9@@%%@@% YHY-4789 {!%'J* modﬁz%ﬂ) ZO@L@@O @R 11D,

zin-8-amné (21 g, >90 % “pure
6 30211 -0F.65 iy Mli)etZB@X)ZpZiie(nny,IZ)H)Zz Aot ﬂleO| (m, de),ol §5 1.57 (m, 4H), 1.50

6P OME Wk ARNES, et e B s W@@% Weofumn (4.6

qu‘@ gy 28961 ek edoRbnti® 064 MEOTD 16 m%tiﬁlf&) Wsivent A:

cooled to room 25 tenperature, then d| fed w th water
(IU)%ll\)Ie@Hd%b?(«tH&t(bt%\MHAt) Grodent (sdl@(E%rB_:} 20, fitaé % B = 100,

l ayers ed and_concentrated in
ent e [0S, Bt T d6e mwaglowﬁﬁef Ytk ng
preparatlve HPLC to give ¢(1y tl ed conpound as
a TFA salt (4.5 ng, 119 "H NI\/R A?OO MHz, CD30D) 8
7. -[4-Gethgxsh) pznyll-Npipdridin-3-slimid2ofl 2 Hitpyridaine-68ahamine
(m 4H), 4.05 (q, 2H, J=7.2 Hz), 4.00 (m | H), 3.20
(m | H, 2.30 (m 30 2H), 2.20(m 2H), 2.15 (s, 3H),
1.60 (m 4H), 1.40 (t, J= 7 2 H 3Hy. LC/ MBS, sn/e 381

(M+tl). HPLC Rt, 2.1 mn. C18 €olum (4.6 x 50
nm) . 0% 1009B. Sol vent B ;S VeOH, 10 % H2O, 0. 1%
TFA). Sol vent A (10% Me % -73 WD 2007/ 038314

PCT/ US2006/ 037056
T QH
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H2O, 0.1 % TFA). G adient, start % = 0, final %B =
100, gradient tinme 4 min, hold at 100%B 1 mn, flow

WO 2102/03883md_/ mi n. [ 00124] Conpounds havi ng t he fRPCHUER06/037056
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15

20

(Ia) vvere prepared according to procedures simlar to
have t he

vaW ] 5T1|’ glgi%@lq ?f&lﬁébﬂeb%lzygé?eﬁ‘&mt‘% i I)Z@S%pr i ate
S50 L2200, BB (£8P e 3) o

L Ghdyfaredrfyzhe flbthibd off #d4r@ple I(1) using 1—benzylpiperldm—3~amme in place of
1V6- (trans- 4- am_nocycl ohexyl)- H H Et

3@1@ns edndipminpyehexan g metp ( Fhirad M OH QS mL) in a 500 ml PARR
1 G B R Bk 1 TR ) s caleis! pesfc i T RBARR

Nbbttle-wdsHiderddharged veityH} 86 35azsd bdd @ldw to shake at room temperature for
i dazi ne- 6, 8-di am ne H (4)

NG- l‘{opfsa[{ge reAgiRTB B STRs N ﬁlthpd.pr@_@e filtrate concentrated in vacuo.

t N o
Ngf?’% %ﬂdu%dﬁoﬁ f%t&eﬂ%r%%éve}f%%é fllpyss r?é’ neufgalization with ion
Hiek &an gd/fesinttb AinBisA-08 B QoY bﬁh@xme)comﬂotdld:ﬂﬁ NMR (500 MHz,
7- nethg%lVS (4- NH\/ NH | NH2

neThh BPI7) 76l dh 20 A3 L(bH a8 zT- %(%HsddTrﬁrﬁ Ho), 6{9(76{§2H d,
Vet TH R AR BRE QRS IS SR hE g T M aTofatipm. 310
0 136m), 2la]5rem #9722 17'59(16H8m?|2305 aeH(V\gE% 1d90'ﬂ1(ﬁ)m) 170 (1 H, m), 1.55

-(trans-4-am noc &
wsanahbaw H,y}lf-679H@iI|« /MR, :m/s 45N +4) 3HPLC Rt, 2.04 min.

0 )
VAR TRERE R Boc SFRRY; PrriftRe SRl opre Meom, 10%
I ' YBol 619 TRAJ Solbentbdhﬂ(m% MeOH, 90 % H,0, 0.1% TFA). Gradient, start
%B =0, final % B = 100, gradient time 4 min, hold at 100% B 1 min, flow rate 4
mlL/min.

[00127] Compounds having the formula (Ia) were prepared according to
procedures similar to Example V(1), where in Rj, Ry, R3, X and Y have the values
listed in Table 4, using the appropriate starting materials and substantially the same
procedures as indicated.

Table 4

LC/MS
m'z

M+1)

Exp Name Ri|R: [ Rs

NB-[4-(ethyloxy)phenyl]-NS-pyrrolidin-
V() 3-ylimidazo[1,2-blpyridazine-6,8- | H { H | H [ NH
diamine

Y
NH
OEt | NH 339
N®{4-(ethyloxy)phenyl]-N°-piperidin-
v(3) 4-ylimidazo[ 1,2-b]pyridazine-6,8- | H | H { H | NH

OEt HN@NH 353
diamine

el

s

6-(3-amino-1-piperidinyl)-N-(4- NH
V{4) (ethyloxy)phenyl)imidazo[ 1,2- H{H|H NH 323
b]pyridazin-8-amine
NH

V(5) |3-piperidinylimidazo[1,2-b]pyridazine-| H | H [Me| NH
6,8-diamine

.

NE-(4-(ethyloxy)phenyl)-7-methyl-N5- NH
OEt | HN —<:) 367
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(p ropyl oxy)phenyl]imdazo[1,2- NH\ / O 0-4 395
b]pyrlda2|ne68d|amneIH(9) 4-((6-((trans-4- HH
W@ 7/03831410cycl ohexyl )am no)-7- H N NH | i- N PCRUSBA6/037056
nethyllnldazo[ 1, 2- b]pyrlda2|n 8- | am no benzoic acid
Q/Irl 111{1(\\ /I//@ {//! ._v\_l\‘l\lﬁ

) v : I‘ll LC/MS
anlm)cycl ohexy“ngm no) 7 R,HnNné g, egNH H2 iz
net hyl | m dazo[ 1, 2- bl pyri gdazi n- 444 8-yl )gm no)-N, N-| o)
~N dipeth I@@Q@aﬂgsul f opam ce H (11)
Ny (48 ( | Boefdattim@nag b24oyridzibd: Z}HS H/ + NH—@ NH‘O 309
ahi_nocycl ohexX1*¥8i no) - 71 NINHI1- ( 408 NH

neFﬁV?T%?ﬁ%%B/ﬂW%mﬁP%@‘Wﬂ%?WH”8“VPT%H@H&TEW@ﬁ?P) N-
meth [acetamde 0 111(12)

N6- (trans-4-am nocycl oh %ﬂ@ﬂ
7-ethyI-NB-phenyIinidang , -PHHHYERLH 1 ,NH2 351

b] e¥3iSH3zimisropy Brolitln1 -yH-/6-[4-fethy bt ihenviiniid a20 [ 2)2¢h [ ¥yridazin-
substitution on the core (fornula la) occurs at the
avai | abl e nitrogen at om - 74 8y§mg07/ 038314

PCT/ US2006/ 037056 EXAMPLE | V(

1V6- (trans-4-am nocycl ohexyl) IBFg;

V8- [ 4- (ethyloxy)phenyl]lnld 2- b] pyrid
azine-6,8-dianmine HN CN &dWNH2 M\ NN H 5 [00125]
(l'a 3-Hydroxy-4, 5-dichleg idizine (5.34 g, 32.5
nmol) was added to a tifred solu%ion of filmng

H2SO4 (14.0 ml, 273 mo .S)Nhgsozt (7.3 inL,
137 nrnol). KNO3 (9.0 g, 88 was ‘subsequent |y

s S LR ST T B3 P oo
nai0g0ahmen), prepHed &5 desérited ihesamplod, §t@;b {itch das wededqGPB &ehino-1-

and poured over ice water. 10 After stirring for one
héaboc-pyieclising (88 mep BAS ingRolaBhermixtere seps pycigingaed at 225 °C for

10 3% oﬁé( ﬂ&ﬁx YrH& sl was then cooled, water was added followed by extraction with

15

20

dichloromethane. The organic layer was then concentrated in vacuo and purified by
preparative HPLC to give 0.9 mg (2%) of the title compound as a TFA salt, (Note that
during the reaction the Boc cleaves and the 1- nitrogen of the pyrrolidine adds). 'H
NMR (500 MHz, MeOH) 6 ppm 7.99 (1 H, s), 7.88 (1 H, 5), 7.31 (2 H, 4, J=7.7 Hz),
7.03 (2 H,d, J=7.7Hz), 6.18 (1 H, s), 4.07 2 H, q, J=6.9 Hz), 4.0 (1 H, m), 3.80 (1 H,
m), 3.55 3 H, m), 2.50 (1 H, m), 2.15 (1 H, m), 1.40 (3 H, t,J=6.9 Hz),. LC/MS, m/e
339 (M+1). HPLC Rt, 1.83 mm YMC ODSCI18 column (4.6 x 50 mm). 0%-
100%B. Solvent B: (90% MeOH, 10 % H,0, 0.1% TFA). Solvent A: (10% MeOH,
90 % H,0, 0.1% TFA). Gradient, start %B = 0, final % B = 100, gradient time 4 min,
hold at 100% B 1 min, flow rate 4 mI./min.
EXAMPLE VII(1)
Nz-(trans-4-aminocyclohexyl)-N‘-[4-(ethyloxy)phenyl]pyrazolo [1.5-

a][1,3,5]triazine-2,4-diamine
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di chl oro-6-nitropyridizine as a white solid (4.2 g,
62% . (Lb) Na2S204 (0.65 g, 3.6 mpl) was added to a
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di chl oro-6-nitropyridizine (0.26 g, 1.2 mmol) fromla
in THE (4.0 m,, 0.3 M and H20 (4.0 nL, 0.3 M. The

reacti on m xture was war ned ettux, after 1 hr

ethyl 15 acetate was added. | ayers were allowed to
separate and the organic flyer was waghed with HO
(10 m.), followed by (! 0 he' organi c | ayer
was dried over Na2S Lhen, entrated i n vacuo.

The resultln? resi due was ﬂr|QEra ed wth diethyl
ﬁﬁ?ﬁ xyuz') 5 di fﬁ%llwsarlég%lwa9%raaﬁtf.(%é6 852407 pmlkwas added
S Q!) '3%1%91#2{%291% 6 h%_@QS é %O%%l%JQ?Qgét@Aed(? %ﬁﬂ? (’I%e?gaction

3 ﬂmycdrre ¥ys dtirbedtit ﬁ:dsﬂm t@n;ﬁ:r@tﬂﬁerfopy hou:h Zrhaﬁ c()lﬂ. vileﬁé:'r (@ 00 mL) was
mmol ) fromlb in EtOH

D 2 d onthd e EP e R0l Ba i s Collote gy ey lration,
mv@:{éh&fwi f vsﬁ&é?g (?Tfn% ) NE Yfen aﬂqcﬁleﬁqéég\%f n&?g( O?/?(?Ifee%%})l NH-

vacuo an Was T e-suspen
(;@nﬂb}Sykmﬁmﬁkﬂﬁoﬁaﬂbmnmﬁed mnth di et hyl ether to
glve 6- hydr oxy-7, 8 di chl oroi m dazo[ 1, 2- bk@yrlda2|ne

adlln ylgg pyre@plé jécarg@m@thlo(yicaﬂaamate (4.64 g,21:68 mmol) from la

AL ) DAY s o

I nerBpératdireafor 2ivahourd higd ik heiddiedas A EBSOL. OThell%@ulﬁné O r
2 days. Upon cooling CH2C12 was added and the m xture
MC%E?F%W%‘PRU@CW}* éy Yeywooiltegss mashelry ik yats /f@mmié?y diethyl

B R e R RN
Iazy[etsswzm-ag@meds apglewaBhedond.t h H20 (5 ni),
followed b e solution was dried over

NADHO4 ha%/kld%&ﬁ ﬁ@latleuz?&rﬁ m@@b £2t5§ g s added to a suspenswn of

6T, SOl ERLTLIBRPLE i B AUILHRZ105 o8 (733 81628 bt

6 ;ﬁ%nﬁib ki ShblroR O s0ahL ), Mei(h]ypﬁbﬂidééﬂ 180g, (978hngl) Fad fhen
). fromrd, p-ethoxyaniline (0.025 g, 0.18 mmol)
aﬁédftdr angithg Teasiiqnemxtre 53s gpwedtostir ford) oupesigoom temperature.

2RSSR e B b Q300 e B o e 1

t en?emataurdﬁi@mdmﬁqmmsmatlee sbhutivA &40 sti®ed RI0ND € 5 minutes and
cruae

6 }mnﬂ%meeipﬁawwaa celﬂmsd;hsh‘eﬁywiﬁhﬁatmz vpshed wifhsald water, and
o 1530 A G at? 1,9k Bt i Rl Sperolot b o

-8¢mae. (0.03 g, O 09 mmol) fromle was m xed with
trans-1, 4-di am nocycl ohexane (0.07 g, 0.6 mmol). The

r 65 t M@i IPriin?@fﬂmlfen 6Abatged-90anmol) Wgshddediio syspension of 2-

e ERg ol Sl i ek 4BMi o) i 3G fom Lein
V\/Bﬁ)@l/ji@lg’&ﬂLW Tﬁé 184008 niikruid Jas BeakeRicto Q¥BIx Y82 REHs, Afkhen

concentrated in vacuo. The resulting oil was purified
bgoed patiogm ﬁ@@pﬁam tcgn@ntréted mvm@y@dtdlhllte@dmdomid owager (110

a e r§ul}61g§sgp ‘1 W'gﬁ %ec@ @ér d/acuum M:%regtlong_gshed wﬂ% cold water

-79 -



J=8.8 Hz, 2H), 6.98 (d, J=8.8 Hz, 2H), 4.09 (g, J= 7.0
Hz, 2H), 4.00 - 3.90 (m 1H), 3.24 - 3.15 (m 1H)),

WQ2®0/038324 23 (m 2H), 2.20 - 2.10 (m 2H), 1. 6BCWUS2006/037056

10

15

20

25

30

(m 45 150 20 (1 SH. LOWS me 402 (M), HPLC
1.95 CDSCL8
04 Ko andapitt e t@%‘g%ofwé@l(él%@ % ﬁfgg’l%%% TFA) .

O 0.1% TFA). G adient,
St?%m%@?%}py&%%%i‘i Eﬁﬁd/?) gﬁnaé:’i[lg% gradient tinme 10 mn,
h(p’ _g;i atp H¥aetidne &3.08 g,22f3lanmobtveasddded 05 anmixEXANPYEhloro-2-

1\(«‘9@‘[1111“(“@%’942@W} BBy -Pliriazne 3R meil - mumpDi frara dd dn 1,4-

[ %‘é‘%\% @/‘{B‘W o?é%%f%%‘%@%%@ o@ogeﬁ’r%é’g] W (1 L) was

Mithentideedfo e tedotiGrlmipenR)ehg thperesdiing Breyipitat wals 4:ollected by
et hoxyphenyl )i m dazo[l 2-b] pyridazi ne- 6, 8-di am ne
s apeup Aligion ovashed mithopid watﬁrraér&éwéal%ynd fhen pisdrisd t@tgwe 360

CHRROG o A 3RS IR b AT D] B Abe4-
Mafdhd 5 rrL) in a 500 mM PARR 5 bottle was added 10%

Pd/C (20 rg% and 3 drops of glacial acetic acid. The
peftRB A (Wbmehdho maﬁl}g@as @dd@ﬁ to-py-(4tetimEcyphenyRnkt

‘?'éé%%% oS el R Pl R0 i Rlpfiolyin Le n
COMENL T AL St tddnVREPeraturd. hAﬂelesh@ku&hmacumﬂmﬁdt@e vm;
preparative HPLC foll owed by neutralization with ion

exomcentyated asvarupofotlowad b thg agditign OF sgtusgtedisedivm picgrbonate. The

)aHR OLIJ% (ijOItl oera§§h%r01 gxiﬁ% etdzwﬁp gzchq_%c %tegfrﬁztﬁé géa.é&/‘ l%lfr was dried
d o éﬂfe 850 ki) ¢ ng63532 %9 N—%4 Hihoﬁ})pheﬂylp-,@ (ﬁfétﬂﬂsuﬁbnﬂﬁ@r&ggﬂ% i-
Ha][ri)35]2rlafzm(1_an&nen) 205(1 H , 190(1 H m,

HZ/;gg L‘]EIFWEI @n];)gmg%%py{z]b&%ahe @ﬂ?én%tsl%é l)niiv%s ad@%?o N-(4-

5 Q% 0.1
CoR gl ey o oo 01

9@ueslyfiom {Y, Mt Tenyion mee\ms meltegrat 10@4& forgl, hqurn Fhe gpelt was

f |ﬂ?_369\171(i£)§ eg%, %iﬁ%??é?lrﬁr@o%]f W%%Lﬁigu% Jgﬁ 235 l?%bél tﬁlgp on with ethyl
f ardmeaThb a}é(aﬁ@n@ya%%s@{eﬁ%ﬁ@e@&aéarﬂgvmo 2RH BEedsEeSwas

simlar to nmple V(1), where in Rl, R2, R3, X and Y
haugfiehby p@p&negve HOLL to ek 353 Tet(P8%) of ghsivaitlelgompound as a

258 OB 3SRk 3804 DRSO B oI B Gl M s
R, B, RogX2 ¥, )Z3.60 (1 H, m), 2.95 (1 H, m), 1.92 (4 H, m), 1.30 (7 H, m)..
LC/MS, m/e 368 (M+1). HPLC Rt, 2.05 min. YMC ODSC18 column (4.6 x 50 mm).
0%-100%B. Solvent B: (90% MeOH, 10 % H,0, 0.1% TFA). Solvent A: (10%
MeOH, 90 % H,0, 0.1% TFA). Gradient, start %B = 0, final % B = 100, gradient
time 4 min, hold at 100% B 1 min, flow rate 4 mL/min.
EXAMPLE XIII
Imidazo[2,1-][1,2,4]triazine-2,4-diamine, N2-(tmns-4-aminocyclohexyl)-N4-(4-
ethoxyphenyl)-
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(M1l Ne-[4-(ethyloxy), 2-b] p] -N6-p-6, din- NH V(2)
3-ylimdazo[ 1b] pyri dazi nene8- HH H NH CEt NH 339

wWaele@mioss31MN8- [ 4- (et hyl oxy) phenyl ] - 1V6- pi peri di nPCT/8S2006/037056

10

15

20°

25

V(3) 4-ylimdazo[1, 2-b]pyridazine-6,8- HHH NH Ot
HN--( NH 353 diam ne ~/

6- ( 3- ani no- 1- pi peri di nyi ) - N- KOE V(4)
(et hyl oxy) phenyl )i m dazo[ 1, H H NH 323

b] pyri dazin-8-amine NH HN
NB- ( 4- (et hyl oxy) pheny! Y&e hyl -\(6zNI \ H V/( 5)
3-pi peridinylimdazo] 2-b]%i - HH M NH\ /
CeEt HN-( j 367 6, 8-di REZ /A WO-2007/ 038314

PCT/ US2006/ 037056 1';xp L Name RL R2 R3 x Y mz

- I -N6- 3. M(6 e .
o308 R Y o Bt i imerelt A b pipaineg 00 g, 0.36
3@8moB, Srephirad & d8cibel it FAIAWISHE (CHERES o088, %rkiﬁxs
substitution on the core (formula Ia) occurs”at the
aviagnsaetians dilP9Y g2 R0omdExpMRIcEdME (ALY 5g, 5.46 mmol) were melted

o 1 51 B e b ot s proled e ibRed iy

o on or o- R {42k By ohes Ty Bimsd 3nd red wdes vaquym o

nipreide2 6.10gg, (967D oONreioxyplieyhrBnahyldas)nidass 1j2n

e le 1,.step. (Ic) was added (5)-3-am no-I-

I\I?]@gg"lg%a?l&ﬁfﬂfgl‘\’% (180 ng, 0.96 nmol). The nixture was

w425 010 R TR PR IER

d/iEh2 ditorsniemsine Thé0Dg.ghadd mnbaly fomwars mietiethloroperbenzoic

FPLA 686 v bR beb oo (Y meB apb i oo

LT S

1bicarbonate, extracted with ethyl acetate, concentrated and dried under vacuum to
provide 0.105 g, of crude N-(4-ethoxyphenyl)-2~(methylsulfonyl)imidazo[1,2-
f1[1,2,4]triazin-4-amine.

(Ic) A vial was charged with N-(4-ethoxyphenyl)-2-(methylsulfonyl)imidazo[1,2-
J[1,2,4]triazin-4-amine (0.105 g, 0.32 mmol) from /b, trans-1,4-
cyclohexyldiamine.(0.54 g, 4.7 mmol) and melted at 100 °C for 6 hrs. The mixture
was cooled to room temperature, dﬂuted With methanol, and purified by preparative
HPLC to provide 0.006g (11%) of the titled compound as a TFA salt. 'H NMR (500
MHz, CD3;0D) & ppm 7.75 (4 H, m), 6.95 (2 H, m), 4.03 (2 H, m), 3.68 (1 H, m), 3.11
(1 H, m), 2.22 (2 H, m), 2.10 (2 H, m), 1.4 (7 H, m),. LC/MS, m/e 368 (M+1). HPLC
Rt, 2.18 min. Waters Sunfire C18 column (4.6 x 50 mm). 0%-100%B. Solvent B:
(90% MeOH, 10 % H,0, 0.1% TFA). Solvent A: (10% MeOH, 90 % H,0, 0.1%
TFA). Gradient, start %B =0, final % B = 100, gradient time 4 min, hold at 100% B 1 .

min, flow rate 4 mL/min.

EXAMPLE IX(1)
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NVR (500 MHz, MeOH) 8 ppm7.99 (1 H, s), 7.88 (1 H,
s), 7.31 (2 H, d, J=7.7 Hz), 15 7.03 (2 H, d,

wa 2007858814 6.18 (1 H, s), 4.07 (2 H, q, J=6.9 MZY/PSWIE037056

10

15

20

(1H m, 3.80 (1 H m, 3.55 (3 H m, 2.50 (1 H,

, (1 H M, 1.40 (3 H t, J=6.9 Hz),. LM,
e %g‘ééw((%mv%@éewn M- lééewwxymnm)gemtwmmu,z-
(4.6 x.50 M) . 0% 1§'£z?41‘8<§ 90% MeCH, 10 %
H2O, 0.1% TFA). Sol ven 1 "90 % H20, 0. 1%

TFA). Gadient, start %8 = 0, Et%B = 100,

gradient time 4 mn, 20 hoIO%B 1 nn, flow
rate 4 nmb/mn. EXAVMPLE Vi)

N2- (trans- 4- am nocycl ohexyl)l\{ﬁe [ 4- (ewyl oxy) phenyl ] py
razolo[1,5 a] [1,3,5]t Ti -78 WO

2007/ 038314 PCT/ US2006\0&705 NN NH2 N TA N\’
H [00129] (la Ethoxycar boNyl N'sothi ocyanate (3.16 g,
24.07 mmol) was added to 3- Am nopyrazole (Al drich)

(400131] 270 G7chhrogV- 14 bmoagqﬂmylw(lﬁ&hmldaird[e 2£Zﬂp§21ﬁda@ﬁ1-8-

m xt.ur vvas st{i’rre roomtemerature for 1 hour.
Tr?élﬁn% ?H& X 1o Bl stgp £ 6 wan eddeslas-i dn
m(ﬁ;ﬂ.ﬁr 8 | A i1Bi n’%‘“l

farh é_lt ?%c}]_ﬁﬁxéd% 5 19 ntu?Bls ?’g%nﬁ ee\%s anlt heﬁ%l Iﬁeat at 165
d r°Cddr 48)hlgl The tﬂeaﬁﬁolgnﬁﬁﬁﬂétha{ calldy khlﬂﬂeﬁ w11:h methanol and purified
p razol - 5-yl car banpt hi oyl carbamate. ( ) Ethyl

By RsBivesIRI e aFastieitivey leearaoaprntiatedn aaw@? dipated with
_T_Tri]‘gét%l%ﬂ;)g ?2,1}8%? Iﬁuﬂ?ﬁd Qﬂgﬁ‘&t}a 12%H|bg%%_sjmlgghfgu ga 5%6 gng*()JX (Cation

xture was S

t enplenge oolemhhr TAS kRichiOwtiscoabehtidiaito @died.0 hd 11M304) offhe titled
H2SO4. The, resul Eﬁlog%ég{ﬁem pitate was coll ected by

vaempavad. | H NMK M@ S ppm 665 (bH, om@aSHy H, s), 6.85 (4

dl 39;‘% 9525?% bxﬂ%ﬁgm%(&{}i g%(gﬁg'néel ﬁﬁgﬂgm), 1.85 (3 H,

a]sﬁ 1,8 @i hRaies-3 H, H); ons @H,@,J&abqﬁgeLCMSS;ﬂJ’e'ﬁ-l M+1).
A 1. 75N NaOH sol ution (39 2 nunol m) wa
adBd«. tl&lgngus\ﬁ@m@%mﬁm C184.6 x 50. 0%-100%B. B: 90% MeOH, 10 %

o158 S ARSI B P SRR o

(800‘175131n&1ﬁtﬂwmt@dinﬁj§/nﬁ&- 80 g, 19.76 nmol) was then
added and the reaction mxture was allowed to stir for

2 [MH32E afompemds éﬁﬁ@g thegfomnula ﬂdEWﬁES[ub}tarﬂgaccordmg to

recipitat.e. vag ti
e -
HE&§Q4 in Tﬁtﬁe S @k it appaspratd ke ﬁ{até?lag efnﬁrsuéstﬁﬂtfélﬂ‘y%ﬁe same

and 20 the new precipitate was coll ected by vacuum
f Pracedureoes indigethdd with cold water, and then air

drled to give 1.88 5209
J g ( /() ]aPlp,52’ ";‘{] triazin-

+In|+|n n\n\lravn ;

4(%‘?—0 ~one. e RTR

zﬂ

LC/MS
m/z
V1)

Y
IN®-(cis-4-aminocyclohexyl)}-N*- | B [ 1 | H N
(5-methyl-2- HoN
pyridinyl)imidazo[1,2- NH@' 2 NHz 439

IX(2) b]pyridazine-6,8-diamine

N®-(cis-4-aminocyclobexyl)}-N°- | H | H | H
phenylimidazo[1,2-b]pyridazine- NH @ H;N

NH,

6,8-diamine 323

IX(3)
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(j) N, N-Dinmethylaniline (601 ny,

to a suspension of 2-
w@ pevisd3thi o) pyrazol o[ 1, 5-a] [ 1, 3, 5] t ri azi n- 4( 3P FUSW06/037056

4.96 mmol ) was added

(1.88 g, 10.33 mml) fromle in 25 POC13 (29 m) . The
r eaett ! upo hnafLrJ to ra-FI L) 'Fr\r 4 ||u'uu ulm
t hen ZEC"LiégjiZfi{“iﬁ“;‘é%m fenpenat ur ey gficent r at|gg .«.@4
vV acC uoplryadadhe-d$-dantned Wit h| col d wat er 0 nml). T 337
rggplting solid was gol | ected by vacuum filftr t
was hejsh-ai4tahincyobickywdlt ¢ | 5 TH| WO Z0 38314
PCT/ U wﬂﬁf)ﬂwmﬁ@mflﬁnd he ane,NHaﬂ@e\'Dﬂi r|Hgl 267
gj ve %dé‘m@ T8I of [4-chl|of o- 2- hyl t hi|o) pyr
11X al] 1, ’%R]trlaﬂne Le) p-Phenetiding (3 OQn
2 651?5 "‘ mﬁ@)@i&n tffed ™t 0¥ a i xture of/4-chl E -
(methMy p&a o[1,p-a] |1, g 5]2|ne 8 351
15nm)l)fromld|n 1,45 di oXin¢ The M xt ur e
) NS BUntyadeh A& { @ | dTg | Tour y—_ater ‘
t hen @ddet- to the reactf on mﬁuﬁ‘n@ @ 400
pr eci PEEHEIEERES: col | ectled|by  va f
eI (e d-T cor 0 wWat ,I’H g {Texane, _argt § trerr ar &R ed
ti0 gi preno3G@exyhanpo i of HN.@;"/ NH><:><NH2 430
(4- ASIAL (et hylthio azokef 1, 5-a , 3,5
1tri agtb't%ﬁg&zpeﬁ‘!‘mi 10 (|t o| nCPBA (702 ng/_ 4./06 mol )
&) aifdesc-apigeypphéxd)-Et héxlyBheny | ?El
(jmet hg}g;ﬁﬂ*@yﬁyﬁé%r o] 1,5- ] n zLNﬁ B2 | 336
(10)Uneter 2 TR Lonk-b o 1 & 1 HJIVI_ (16—t at—room
t enpee.atiding2- Af ter 1| hgur [t he reacti m Xt NG S @ NH,
clonc entidngiiidizoiler vacug, |[f ol | pwedplpy—¢* heYaddilt i oMo 352
slat ur[FPEEFEOH WA bi car Bonat . The eous [sol ution
was tlhen extracted with ethyl acetate and tthe organic
I %9@rN6\ﬁ9a§ apfpopydele Bt pHgi K @A P50 Ny (B3%NE
N (4- gﬁ%ﬁﬁhggyl) 21 (net hy sﬁhlol"%r@ﬂ]‘”z 389
1, Jyibddbdnt-@ZdaRndd- aml ng.  (10)
t XEASY Jeis4-adhogyritherdeNc | ahelkma (2 0. 75 | ol s
added("'ﬁ‘, NH NH,
mo Qohx[}h'c&b%nyl henyl)imid
et hoxyipihremyHinessami-ny||su fanyl) azo 1,5-a 436
1, 3,8]triazin-4-amne (50| ng, O0.15 ”T'g'/ firom 1 The
rparti on mxture waslinmeltediat 100 C fa hour. The
nef'®) Wéﬁ"}jé itopyetiedldol 8d ® 3% oom t enper at ure. W was
addec ety bn 1ﬁmg[1by extriacti pn vvlth W | a'é'e't" KHz | 35
dr garjiidzayerimas t hen cowcentrﬂ?e vacuo and T he
I IRE ) U Ve i YR e Ve WP at T ¥ 35-8
ngy (z@ﬁﬁmményl)above titlgd coppound a TFAmsla NH,
NVR (?@1 Wt L 2@ 8 dpm 7 90 ¢ 163 ( , 355
M, 88"2 H m, B.98 (2 n‘$ H, n) 2. 95
([Zesy, ]\16-(519-,4 amdinodoh&sfh-7H, | )|, B LMe5U ( / H\ N7, A‘) LT nre
368 ([ s V-2-HPLC Rt, 2.Q5 min. 18 coHNM2 251
50 m@lp ylpz;q%gﬂd;@@ﬁ Spl Vent B: (9 , 10 % >'-
C*ﬁlg)/n -ggx l\llleg): A H(1ﬂ)/n MeQOH  98=9% H2Q %
T ronex 9 [ D e
t]i e Al :Iz{%?mhp%dﬁtle 10Q '9&1 355
E SElaxXheI I 30 I'm dazd
[ 2 $-4-am nocyc
I

5 .
ituenfs ¥, supstitution on the cofe (formula Ja) occurs at the available nitro f
3 j{vﬂ (s%? ( ) nitrogen atom

EXAMPLE X(1)
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et hoxyphenyl )- -80 WD 2007/ 038314 PCT/ US2006/ 037056
OR HN NN NH2 N, N~-N  ~, H [00130] (La)

wQ2eb7osss(dvet hyl t hi o) i mi dazo[ 1,2 f][1, 2, 4] tri azP@EUS2006/037056

10

15

20

25

(0.077 g, 0.36 mml), prepared as described in
Journal of The Chemi cal Socigty, Perkins Transactions
11999, 20, 2929, and p-phe i ne (0.75g, 5.46 mol)
were nmelted 5 together in 4 al at 90 C for 6 hrs.
The m xture was cool ed and dijluted wth HC1 (1N). The
yas filtered and dried

under vacuumto providgg 0\039, 95%H,
of N- (4- et hoxyphenyl ) - t hyl t ‘m dazo[1,2 f] |
NRAA W

1,2,4]triazin-4-am ne.\ a as charged with

N- (4- et hoxyphenyl ) -2- (et hyl t ﬂi 0)i m dazo[ 1,2- 10

f] 41 triazin-4-amne (0.103 g, 0.34 mmvol) from a,
ne[b‘}xmg’*ﬂn ofigber berz¥ethoxxbengylaming 6.9 £q.1!.4Smmmd) Jndarigthylamine

di I ] S} and.stirr at roo .

t e(gn'%gr}'ét %?Z ? orlsi g\'eﬁer%. arﬁoey%n%ﬁ: roé%\?\%rgnﬁa‘gﬁﬁﬂ@dmﬂafﬂlﬂz'
adpaidazisabydmtidride di0img, bugaihen &oth ELxksag! & W iEioH
et hyl -acetate, concentrated and dried under vacuumto
pr(b% . @hg oBx@yre wes kgatpddo 90 °C and stirred for 24 hours. The solution was

N- 4- - 2-fnet hyl sul f.onyl )i m d 1,2 15
f ]ﬂ(e?‘ @"hgﬁijﬁé@r&ﬁg3209%]@04_1%”[%%%%&11?%%\3%1 vaﬁ%&@@%{m Sptase
wiptdpatitifrd HRTIO®yRbEAY _B)ch?or&Jm%ﬁm@%&{,&ﬁlﬁwi&ﬁm%gﬁﬁ-ﬂ@&idazm-
f1[1,2,4]triazin-4-amne (0.105 g, 0.32 mml) from 1b,

t BA9aing a9 TEATBNBRNSi ark 288. QD4 1)y, HPLG Riyrh$4 mam dWaters

hrs. The gixt oaled to
" Sundit s Sl 865 0l oot Sen B 965 PR o %
by,0r ened AFAY.eS@0ent2BLGOVPMRURY i98&/; &r,0069 o %m. Ghaibfestart
titled conpound as a TFA salt. 1H NVR (500 ,
B)0> 8¢l Br= 180, gradientrme 4mis hoki a1, 1004 B4. 0B, flawhiate 4

Wmﬁs (LH m, 311 (1 H m, 2.22 (2 H m, 2. 10
(Z"A™H, 1.4 (7 H m,. LOMS, me 368 (Ml). HPLC

1b) 2. &8ngl B-DMAIRIcSc1SHKahE |4 Badofh. ) _
5((3(/?{00%8. Soivent B (90% ﬁ/leog%%l%g W%@ %S)J%&?%:%? chloro

SH-#enethpxyhenavhividaao] 19D buyHE@n-8- a8 KA26RAY, 1.475 mmol) from

?@d?ﬁ@%&ﬁ%&}%&%@?ég 166 {),F?%Il’ld ;ﬁogwﬁ,tégr%lﬁ | %g !ﬂ:?r%%g ta’é 1n6e() °C
ERARIaEs, 1 fouid nlaVOvAO001 Q38 3ddm RElprRaR0 64/ Q37 Q88 added,

followed by extraction with dichloromethane. The organic layer was concentrated in

vacuo. The resulting residue was purified by reverse phase preparative HPLC to
provide the N°- (trans-4-aminocyclohexyl)-N8-(4-methoxyb enzyl)imidazo[1,2-
b]pyridazine-6,8-diamine as a TFA salt in approximately 44% yield (0.315 2).
LC/MS, m/e 367.27 (M+1). HPLC Rt, 1.81 min. Waters Sunfire C18 column (4.6x
50 mm). 0%-100%B. Solvent B: (90% MeOH, 10 % H,0, 0.1% TFA). Solvent A:
(10% MeOH, 90 % H,0, 0.1% TFA). Gradient, start %B = 0, final % B = 100,
gradient time 4 min, hold at 100% B 1 min, flow rate 4 mI./min.

(Ic) To N6—(trans—4-aminocyclohexy1)—N8-(4-methoxybenzyl)1'midazo[1,2—
b]pyridazine-6,8-diaminefrom /4 in dichloromethane (5 mL) was added TFA (2 mL).

Atfter stirring at RT for 2 hours, the reaction solution was concentrated in vacuo To
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N6- (ci s- 4-am nocycl ohexyl )-. Ns-[ 4- (et hyl oxy) phenyl ] -7-
m et hylimdazo [1, 2- b]pyridazine-6,8-diamne Ot HN

WO+ N N H [001311 To PCT/USZOO6/037056

10

15

20

25

30

6- chl oro- N- (4- et hoxyphenyl )-7-met hyl i m dazo

BPg%bgglﬂlfi ﬁ)(ﬂa%st Y ﬁmflwcwglgﬂfg(é@ggld@?cg}% %ﬁazme—én% diamine

du&mmql}és& Qfﬁlﬁ&ﬁ%rtlﬁe%?gnﬁgatm% i@/mo'@{ zZ’ﬂ% xwrr@mc Rf,
was allowed to heat a for 48 react| on

mi kT lmén. t Wetere Baifed C18ichbmed(4va £ KO math a)wmam Solvent B: (90%

C bt Tapel G DRA! Golveca: T MagHnab g el T e

p@ﬂaﬁieﬁfj sBRG, B bl d48d 1*% &1% fnt BLAHILIRCRRAB 1 min,
e

(Cation 10 exchange col ui el uent was
ccﬂwemtter dtmeb/niin. gi ve 6.0 ny (11 3% of the titled

T (R ST B ()

'('lgﬁ%l@%;}nﬁnL 2 ﬁﬁﬁff’l £n (F%Ilﬂ_tg r%%) m&s %?ieg% %yl%%%%?% mg,

JOR13 thinpl, 1L10éq\/ﬁamiﬂﬁ>caﬁﬂyc{ri\zltlb$8 2 nigPl0G 13 In1Dd, hilreq). The reaction
Waters Sunfire Cl8 4.6 x 50. 0% 100%8. B: 90% MeOH, 10
0,59 BItipp Fyas gtirred, gihfor 2 hope, Thsaalution vass then copcentrgjerdria vacuo to

r I fdow rate
g g%c?n{?%e &F%Iéégh@#pqgundﬂ&ﬁgw ngf ?ﬁip}mdrgﬁunléa (la)
\A@ie&nmo)epdbb&yaxadmrlﬁtm\ghibb wap m@amug @6ths ge&\;l rﬁdctibﬁ LC/MS, m/e
eln X an ave

he
Canigs il BRLE R Ssh@in. ey Sorbrodary @ﬁm(@égso ). 0%-
or SRR B i AR ABRAHECL Bk TS, S ARG o e,

LGONGH, O 2.194TFA).((hdiedt; saithoB y-a, GiheX¥%| B =190, gradiedd tthé min,
H H2ZNO<~ NH2 338 vyridinyl)imdazo

ol %r{%tﬁ%%wmaﬂmﬁ e, gmlais ne '
; V- H
B BB G0 0t T YR 38R d sersbutyl

- 82ans)-4-(8-aminoimidazo[ 1,2-b]pyridazin-6-ylamino)cyclohexylcarbamate (25 mg,
0.072 mmol) from Id. After stirring at RT for 1 hour, benzoyl chloride (20.3mg,

0.144 mg, 2.0 eq.) was added and the reaction solution was heated at 60°C for 3 days.
The reaction was quenched with a few drops of water and methanol. The solution was
then concentrated in vacuo. The resulting residue was purified by reverse phase
preparative HPLC to provide tert-butyl (trans)-4-(8-benzamidoimidazo[1,2-
b]pyridazin-6-ylamino)cyclohexylcarbamate as a TFA salt in approximately 10%
yield (9.1 mg). LC/MS, m/e 451.26 (M+1). HPLC Rt, 2.99 min. Waters Sunfire
C18 column (4.6 x 50 mm). 0%-100%B. Solvent B: (90% MeOH, 10 % H,0, 0.1%
TFA). Solvent A: (10% MeOH, 90 % H,0, 0.1% TFA). Gradient, start %B = 0, final
% B =100, gradient time 4 min, hold at 100% B 1 min, flow rate 4 mL/min.

(1)  To tert-butyl (trans)-4-(8-benzamidoimidazo[ 1,2-b]pyridazin-6-
ylamino)cyclohexylcarbamate from /e in dichloromethane (2 mL) was added TFA (1
mL). After stirring at RT for 2 hours, the reaction solution was concentrated ixn vacuo.

The residue was purified by SCX column (300 mg, eluting with 2M ammonia in
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b] pyri dazi ne-6,8-diamine -0 NNC~ 2 2 337 1 X(4)

(N?iﬁ?(tﬁﬁqsﬁ’ ﬁ8%39563ﬁ§ﬁ§{3§ ?cm%%%ls[aiaﬁwﬂ ipgpPigsiggigly 50% yield. 'H
DINBYIRI (@06 MYe; %@oﬁP sggﬁea @ﬁ‘\ISH,l K05 748) 7.69 2 B, ), 7.65 (1 1, 0,
N6- (ci's- 4- am nocyc

( 3,5 @iH), Wy3qo¢idmys))3 65 dlapr[n), 2212 N Hﬂ 1 221 BRI, m),1.95 (2 H,

i égﬂ@vﬁ”ﬁéi&mi 375?%;3?1 L NP EC ek pon. Wateruntie
d18?coﬁ919n gpa&' | . Xéz@“ 1%??[6 %D(lgelﬁB (90% MIGOH, 10 % H0, 0.1%

i dazi ne- 6, 8-di am ne

amFWQcﬁolwheAyl(l(meﬂ)Hn@mfazH{O H9. N/ol‘l&l@/)( GiradidNENt2t %B = 0, final
i dagi n- 8-yl )am no "
§ &?ﬁé‘?{’é@ﬁ}q @)q‘f 10@%(]@)1 mm ﬂow rate 4 mL/min.

ci s-4-am nocycl ohexyl)
(El nmet hyl phenyl )i m dazo[]i&% ﬂﬁﬁiﬂ\l H 2 336 0<~

b] pyr I 464 (rABts64-Bmih cuycloRexylAailind)inkid-zo Bt,2- Bl piedarin-8 - 3-
H H (4, 6-di neinmethyl N tklhbryl ea
yrldlnyl)lmdazo[12 2

b] pyri dazi ne- 6, 8-di am ne | X(11) , ’
-(ci s-4-am nocycl ohexyl ) - N8- - N _ (4 HNNH NH2
389 1) phenyl)imenyl)imdaz 1 2 b

i dazi ne- 6, 8-di am ne X(12) l@N:l s>4- am nocycl ohexyl ) - Ns-
HHH(CHNNH N2 norp

or phoI i nyl car bonyl ) phen HR i (9 azo[
2-b] pyri dazi ne- 6, \\\ 2
N, /

[00134] (la) To 60% NaH (2.9 mg, 0.072 mmol) in THF (2 ml) was added
tert-butyl (trans)-4-(8-benzamidoimidazo[ 1,2-b]pyridazin-6-
ylamino)cyclohexylcarbamate (25 mg, 0.072 mmol, prepared in Example X step [ a’).

After stirring at RT for 1 hour, phenyl isocyanate (17 mg, 0.144 mmol, 2.0 eq.) was
added and the reaction solution was heated at 60 °C for 3 days. The reaction was
quenched with a few drops of water and methanol. The solution was then
concentrated in vacuo. The resuiting residue Wés purified by reverse phase
preparative HPLC to provide tert-butyl (trans)-4-(8-(3-phenylureido)imidazo[1,2-
b]pyridazin-6-ylamino)cyclohexylcarbamate as a TFA salt in approximately less than
10% yield (6.5 mg). LC/MS, m/e 466.29 (M+1). HPLC Rt, 3.39 min. Waters
Sunfire C18 column (4.6 x 50 mm). 0%-100%B. Solvent B: (90% MeOH, 10 %
H,0, 0.1% TFA). Solvent A: (10% MeOH, 90 % H,0, 0.1% TFA). Gradient, start
%B = 0, final % B = 100, gradient time 4 min, hold at 100% B 1 min, flow rate 4
ml/min. '
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I X(13) -(trans-4-am nocycl ohexyl)-7- HH M

ethyl N$-(2- NHi- NH ethyl phenyl)imdazo[ 1,2- HN 2
W@2W7/034314C) - - O b] pyri dazi ne- 6, 8-di am ne | X( 14pCT/US2006/037056

-(trn¥s-4-am nocycl ohexyl )-N$- HH Me F

et of RDTE L ofa o) ggenog 3 kapusitepis- i

m 3>Hﬁﬁr%| ch(é?%%d@mdﬂ%?/ €n(1 %gg)g)[/ilﬁflﬁnob by a%tl BxhidméRane (2

]1}39} W@&&ddﬂégfﬁAaldﬂa)n Ageriskrdg) at RT for 2 hours the reaction solution

SR ST Fadi” hifrosiihie WhstpuBiefl by SRy polhina 4309 oz
5 1, cfutBop¥iti Qﬁzdnﬁﬁmué in m%th%ﬁél? tcﬁ%@e %e@ﬂe%lﬁﬂolﬁlnd EOL TFA 3.2mes

substit uent s X and Y, subst ion on the

(f(64%1 HH NMR (HOMEIzaMeCHE) Span 72081 (& His), ﬁo@;a(ﬁ I%nsa%w 31 (2H,
Olgwﬁ,b%\é%@m% QA ’ﬁﬁ’?f o Pcﬂ( 1§§0r9()5 215 08, my o1 @
p-HVeh DRy banzyk f{j n@cﬁ%s 0;_;;?936@%7“%”&”9@&@11? 2.18min. Waters

triethyl am ne (330
miSuniireeC 6 cBuron (4o XGS(X:rth)r 0V esB] SoRentdp WO%OHZOBE 10 %

, mmol ) f Ex le 1, step
10 PR ERRE Salsenicd:. (ifeMAOH 0o Rkb. HAdk SAY Smdiets, start
am)@B&tO %Qﬁ)/ L 186, %Qd’i@ﬁt_ltﬁ;{ @nﬁﬂl thnldﬁ@sg {1 B8] flow rate 4
concentrated 1n vac e resulting residue Was
pudli/fibed by reverse phase preparative HPLC to provide

6- chl or o- N- (4- et hoxybenz¥l gl I Nni dazo 1, 2- b] pyri dazi n-
8-am ne as a TFA salt 97 (M+1l). HPLC

. 760 PO ﬁ‘éﬁ%ﬁﬂmﬁﬁhﬁk@gﬁﬂ?&‘ iy pb g iapype

TFA) Sol vent A: (10% MeOH, 90 1% TFA) .
Gradient, start 9B = 0, fi naI = 100, gradient
tirre4rrin, hol d at 100%83“\I flowrate 4 nlL/mn.

N\ AN .\\NHZ
Q\/N i~ 'O
“N N

15 H
[00135]  To 8-bromo-6-chloroimidazo[1,2-b]pyridazine (50 mg, 0.19 mmol) from
Example 1, step 15 was added trans-1,4-diaminocyclohexane (430 mg, 3.8 mmol).
The mixture heated at 180 °C for 48h. The reaction vessel was cooled to rt. and
diluted with water (10 mL) and extracted with DCM (3X10 mL). The organic extracts
20 were combined, concentrated in vacuo and purified using preparative HPLC to
provide the title compound (40 mg, 30%) as a TFA salt. "H NMR (400 MHz, MeOH)
6 ppm 7.90 (1H, d, J=2 Hz), 7.81 (1H, d, J=2 Hz), 6.06 (1H, s), 3.75 (1H, m), 3.50
(1H, m), 3.20 (2H, m), 2.28 (4H, M), 2.16 (4H, m), 1.70-1.48 (6H.m), 1.42 (2H, m). ).
LC/MS, m/e 344 (M+1). HPLC Rt, 1.01 min. Waters Sunfire C18 column (4.6 x 50
25  mm). 0%-100%B. Solvent B: (90% MeOH, 10 % H,0, 0.1% TFA). Solvent A:
(10% MeOH, 90 % H,0, 0.1% TFA). Gradient, start %B = 0, final % B = 100,
gradient time 4 min, hold at 100% B 1 min, flow rate 4 mL/min.
EXAMPLE XIII(1)
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(Lb) trans- (1000 ng, 8.77 mvol) was added to
6- chl or o-

woR(40sthoxybenzyl )i m dazo[ 1, 2- b] pyri dazi n- 8- BEi/082006/037056
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20

(426 ng, 1.475 mol) from 15 Ja. The m'xture was

heat t d | t tirt

160 Y P aaettBhe Sttt e B ok PPl o
room t enperat ure. VAt epjp a8 Atded.diahk! owed by
extraction with dichlor omst hane.” The organi c | ayer was

concentrated in vacuo. The resul tPHg residue was
purified by reverse phase prep ive HPLC to provide
t he

N6- (t rans- 4- am nocycl ohexyl ) gN8- (441
zo[1,2 20 b] pyridazine-6, 8-di Am @

t hoxybenzyl )i m da
5 a TFA salt in

=3 YLOMS, me 367.27
(Mrl). HPLC Rt, 1.81 min.\ t Sunfire C18 col um
(4.6 x 50 mm). 0% 1009B. Sol VentiHe: (90% MeCH, 10 %
H2O, 0.1% TFA). Sol vent A: NeCH, 90 % H2O, 0. 1%
TFA). Gradient, start 98 = O, % B = 100,
gradient time 4 min, hold at 10 Blrrin, flowrate 4

nm./mn. 25 (j) To | .
S8 SR ) b4
di708D of.03ef Tahemnid) th) divkied atd &nitiAvAdv2 tiilel, andAbh&trated

Stll‘l‘ln at RT for hours, the reaction sol uti on was
O 30 Yo 2o S9dh-enien b wabgBs deated at 140 °C for 1 .

@%Lﬁ?‘éﬁ@@ﬁﬁ%&?% BRBERLE FA Mrseipis v yped and washgd wit
, Sottl wien EThd pradipitass fuadliwedckions weirdofiined, and Et,0 (150 mlL)

purlflcatlon LG N5, me 247.16 (MH1). HPLCRt 0.73
mivrRs agdedsiogt. hyfier stiaring @vesmEhtathe qm&mmgsa@hﬁ wvay filtered, rinsed with

SR tpS Bt %—@x%%@éda%@ Polsiaid
start 98 = 0, final % B = 100, gradlent time 4 mn,

hgll) atTol:D8fpdhsionndfi6rchldrb@aplicat/yddadin-Blaming (1d01TE 4.9 mmol)
N6- (trans- 4-am nocycl ohexyl%% i dazo[ 1, 2- b&%ﬂil dazi ne-

6 el i methene) (2xl) gndepifiegen viasgded NaldE (189 enl3.0

epotty Kb 86ro %9% S MRILLS 06 5 i By over

mamn) After 1 he the.coldheath @astanved ngahdiicheionvaingt iwak €drred to
at RT for 2 hours, The solution was then concentrated
- ﬁoqpaéqpépqr@uregﬁo(,@ he Afige consentrgingyn vacuo, the residue was taken up in

)(/td;'%ﬁ?iz) Cycﬁnﬁé@( giﬁigg?rlsgﬁé %%ég,\%ﬂg]&ﬁe\/lﬁ eqéév'e ds%garated The organic

t heyenexs wasadtwitrsatu:&td/ByuesleNaB¢0;23d Mﬂ'{i)dnelﬁBh@ IFT%S O4,
mn. Waters Sunfire Cl8 columm (4.6 x 50 nmm). 0%
@gﬁm a3y} qragentiated iy gosugHoIgiveudy Hbrom@o-phioTg=A) |

1 90 % H2O, 0. 1% TFA).
G%%yrﬁazé 30{&%%—' %BSH nal % B = 100, gradient tinme
4 mn, hold at 100%B 1 mn, flowrate 4 nL/mn. (1 e
Tl B O"/c(]ldéﬁrlozé@taﬂ)ddhlgde Q.0m2, Mtﬁlnimb]l)l W'EIS'IEddeﬂ ttﬂa)soh!l&%n of crude 4-
adedteri butﬁyh tran s)- 4- (8- am noi m da
1550 HerPr em@wa@wa&w%&?@&ﬁﬁﬁém@) from fgyin EtOH

g5 gﬂfwﬁ)e ori %P% %Vgsohé%&td% 3 %%%léq E@Q ofh I%FO? ol kﬁyc‘x’lmg to

adﬂmd tmpﬂaratthte the a&‘z’tct@LﬂnﬁﬁhtHW&rbomtﬂ&fbﬂtzﬁ da@lo ﬁﬁ@uﬁpbhded in
3 days.

3.\1
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The reaction was quenched wth a few drops of water
and nmet hanol. The solution was then concentrated in

wo awao3s3The resulting residue was purified by PEESHE6/037056

10

15

20

25

30

phase preparative HPLC to provide tert-butyl

t : - idoi m d 1,.2- .
(LT LA ISR i R i gramition -
s gtenyltinidpro] 0RIYTBY@dayink 0901231t YO.e4 U (994 4 Brity)- T MS,
mqje 2%1?126 I\/Hlb)l.pﬁHF?}Ltlc th,) 2.%9 m % Wat er srit unfire
Cl8 colum (4.6 x 50 mm. 0% 10098B. Sol vent B: (90%
1k a5 m @, SthgonoEaphlogyypleitylimidgzpgbe fnpdagine FCI salt

051043 S Lo B2 R Ry o MR iy uncer

r afiogbn -0 AT Rvas @HBedTROB t1- W4k YHF, 0.32 mL, 0.32 mmol)3 OAfter 1 min,

(trans)-4-(8-benzam doi m dazo[ 1, 2- b] pyri dazi n-6
y|tha¢ald pethcraseng et pndihatreactippmixtord Waskiticteddo oo teamperature

dded TFA .(1 nl). Af tirring. f
(SR 0 AT e il R R B M e
Vagtthe laydewhRSlePM81eWAThE a&ﬁefoh@ggaywé%tﬁede& T GRLL, (2x).
, eluting wwth 2M amonia in -85 WD 2007/ 038314

PAheusz006LP3Y 056 comhihedh diiyd over Nay@04, Hidtetdds hmticoncentrated in

g o S A e
7. - . 1. : 2 H t), 7.36 (1
H,p§ gr)l}méﬁ%zscﬁ%?i b»?—fﬁﬁi)a%z%h%fO'ﬂ?3?§))',( 2.17 )(2 H, (
m,1.95 (2 H_in),1.31 (4 H t). LOUM, me 351.21

( Mhe) . OpghilazoRi-(4-ethpgyphenyl) enhendirsidata[ 1 8- pBidzin8-amine

PRI Wi M C e
Ththol) @Weaheattd,at $68PC £ & Afted dodBhe tPoBnTt@Perature, the mixture

gradient time 4 mn, hold at 100% B 1 mn, flowrate 4
miwagitaken B ANPEEC)K| and ywater, and the layers were separated. The aqueous layer

SR AP R S M g
ONasSOE; filtered) A &oncdhifdted HOd3A] THeddsid®: PABNEEA(Ring
ng, 0.072 mmol) in THE (2 m) was added tert-butyl

( Prepaxyive HPE.Ch ebheaappripiriniediactipd was bdlipgtaddasi NalBCO5 (solid) was

|_am no)cycl ohexyl carbamate (2 , 0.072 mol , .
2 AR B PR LR a0l o B S PG A GHCl
f @2x)1 The ufganféhgﬁ-yé weRQeHMRRIC i oV NS 3.4 4i1t87! and?- O
eq.) was added and the reaction solution was heated
acoBRnittedin Bcde yesgivy e abewctiilaicongmund (b cipp 4.0t hicld).

oSSR 2 PR DS R Y b pipng ME Hos T emh (88 x s0

Perh. 1084l 10898\t BRERDS; MeOH, 10 % H,0, 0.1% TFA). Solvent A:
(10% MeOH, 90 % H,0, 0.1% TFA). Gradient, start %B = 0, final % B = 100,
gradient time 4 min, hold at 100% B 1 min, flow rate 4 mL/min.

[00137] Compounds having the formula (la) were prepared according to
procedures similar to Example XIII(1), where in R;, Ry, Rs, X and Y have the values
listed in Table 6 using the appropriate starting materials and substantially the same
procedures as indicated.

Table 6
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H2 HN CN'W N\\NH2 N
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r fr?e reacti on vessel

VEIBARTR,

§%le A

urifi
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SkvaOgFT & ROt atgiegphere,
AP fifin

uEkegplerEpaten iby terthitgl 4-emimmbendode (8196 g D6, BemmnmmuMF (30

By R s ol g

( ki at m)om yempetaﬁlrwﬁpr Bjmlmu&&zand Ikhleh)wariﬂleﬂfo 50 °C for@lhrgand the

Wat e u u
Eonceitrated 1 In vacuo to remove IiIPIF The resu?cmg solution was taken up in ethyl

acetate and washed with H>O (3 x 300 ml) and then brine (1 x 50 ml). The organic

layers were combined and dried over Na,SO, and filtered. Following solvent

fire C18 col

H NI\/R 400 MHz, Me(QH)
?ﬂ%i OM P aS%}umye:ﬁ bﬂqulde@ndé{F (46

( iﬁa@dde@dl%% \{7&6 Ha sg?m%gm%g 39 o tem ](‘l-ée&e%m%%b%ffmww to

evaporation, 6.0 g of crude product was obtained. Further purification was done via

triteration with 3:1 diethyl ether/heptane to give 2.2 g of tert-butyl 4-(6-

chloroimidazo[1,2-b]pyridazin-8-ylamino)benzoate as a brown solid after filtration.

(1b)  Ina 50 ml round bottom flask was added tert-butyl 4-(6-chloroimidazo[1,2-

b]pyridazin-8-ylamino)benzoate (1.07 g, 3.1 mmol) from /g and 4M HCl in 1,4
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25 mm. 0% 100%8. Sol vent B: (90% MeCH, 10 % H2O, 0. 1%
TFA) . Sol vent A1 (10% MeOH, 90 % H2O, 0. 1% TFA).
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6agkllewBhsokhenyl pyri dazin-3-amne (3.06 g, 56 % (I

b) To a suspensi on of

6kl orle-amsitisam ceyavesial wagaddedde(6echleroingidazol b2 hpyridazin-8-

f 1A 10 '
e PO patgBFUIBRE (ot T7OHRY fich AR IR AEHE o

| 0. 168}, aa(ﬁsaﬂidina.a-ynethaﬁmﬁinm.bl7 WALSO. axlgesblpselr 5 min.

After 1 h, the cold bath was renoved, and the reaction
mididsanrepxhetbylamine: €0}2gnh §. 18gemed e peicattimmevassappedpand allowed

110 StocS PRSE Rl RE A, MRt S S5 AEndR if RS0 ol cans

| ayeswlomRkAdReRN whetided NEhOFGatidrCwad RYRE an@sllwvae@dtir at 165
W th saturated agueous NaHCO3 and brine, dried over

Na@ Syl 8 husj Uper eeRlingnihe somplerwasatissalved ivamgthane! (@9 e/ water
cr 4- br onp-,6; chl or - 5- phenyl| idazin-3-amne .
(1758 R e b rino RSP RS i W BRaiea vy
NMHHT)C %mm%m&nbp%adisﬂﬂ)mm@m pRIvidedUBETHA salt of the title compound
br ono- 6- chl or o- S-éo en¥l pé‘(rll dazi n- 3-am neeﬂ(h%. 193 %
0267 brawrp$olidi- G A4 @17m. Bd OVIR(40@MHz M dwprm g 2 H, d,
a [ al ed t.uhe 8 h.
At R BTSE T LA R LR
Cgmﬂea,t :rn%t@ﬂg, 6. MACUD sRRRB1SISBBUE Gh), B.30-BBMO H, m), 3.10 —
2007/ 038314 PCT/ US2006/ 037056 acet one/ Et 20 (1:1, 3
nBy20 (f iH. ek 830 (hdk o d2-W (hHEMmOL.$2—di58d2 H, m), 1.35-1.45 2 H,
8-Db ~6schl orn- {- RQh (g o[ 1, 25 [ i.ne
s gr,i Of(:@l\gﬁ,?mée, iﬂ @E]B/é gﬁﬁﬁ gs, q% r[un Zyﬁkpdf)ge?g cc?lum'fl'cém x 50
“mm). 0%-100%B. Solvent B: (90% MeOH, 10 % H,0, 0.1% TFA). Solvent A:
(10% MeOH, 90 % H,0, 0.1% TFA). Gradient, start %B = 0, final % B = 100,
gradient time 4 min, hold at 100% B 1 min, flow rate 4 mL/min.
[00139] Compounds having the formula (Ja) were prepared according to
procedures similar to Example XIV(1), where in Ry, Ry, R3, X and Y have the values
listed in Table 7 using the appropriate starting materials and substantially the same

procedures as indicated.

Table 7
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W@ a00t/03304 0431 g,

(1d) To a solution of
8- br ono- 6- chl oro-7- phenyl i i ni dazo[ 1, 2- b] pyri dazi ne HCl
PCT/US2006/037056

0. 125 nunol) fromlc and

4- et hoxyani line (0.31 Min THF, 0.40 nL) under 5
nFtToger—at——C-was—agdeee—Ke-Bo—I—-N4n-THE 0 32 ]
OF %2 ni nol lamdAf t er rlr{TRS), the colgd bath was remoyed, Lgl/}};s
a the reaction nixture was stirred to rogm (V1)
tlenpel amlnoﬂrﬁ(f%ﬁﬁMff@*r ll1 H. |Afit er concentrati n vacuq,
t et EL I Rn s Ak (D |0 OFPR 2”‘5)"‘6 QNHI - 2
. llayers \/\/ﬁ)ﬁlenoszepar at gd. Fh%Na ay wds extratted| *°
\,TLM Cluggtnohylberganide | The _ar gani € ayé’lN wer e jconbi ned,
dried over.h fli l[t er ed d cghcentratjed in 10
VIaC U0 famidk ih&l?/’%&u h Q Wi th| HExa vi ded
G-XeAK8) pide@of 14-b{pshia oay phanyl ) - NH"'QNHz 446
pgheny y?aﬁfqggbé’mi‘i? b]|pyr i dazi n- 8- ami Q(:QK 0334 g)>—/(|
€) N NH
—ChproskEddzethd Haz el 1,2 bl pyri
dazin x@aoarmmﬁ)aml(oﬁn I m 1d
((PM4h s‘)‘azclgy )t’;ﬁ?k&r 1 @ T.}'Zl' Ntz 457
ver e bealsa b o oling to room
tenperature the T tak@n up T CH2EE2—and
wat er|, and t he Iay . The aqueous
llayer|  wd Cl(c‘)’heig ; The [or gani ¢
| nbir flind t €r ed
d%pc(fg)r mm@mcaﬂatymdeny £ was 'lé)'{ljltr id NHz 510
Usi ng P“é lglg' Ve The appropriate fracti on was
¢ol | dct , NEHO| sol i d) was ged\{ 0 it. It was
(:oncentrat ed i n vacuo| npot to dryness, extracted
Wi th [CH2@1@+28 (2%)] [The organ [ayers were conbi ned,
dri ed aBWI"(*N‘a‘(‘Z@@ fi|ter em,lcent rat ed
é'?‘f@cpyﬁ@dugm/benyl;pl}gy Bpo\ve titl edcdnponwnd (1 @'H@.‘U‘“ﬂﬂn 420
yi el ). Dihi@NE;, mel443. 40 (Mrl). HRLC\RT, |2.29 mn.
uval (ﬁﬁgjﬁ#ﬁlﬁw (4.6 x50 mm 0%M00¥B| Sol vent B:
90%| Ve A H2GQ 0.11% TFA 0l yent Ar| (10% C]—|
0, 91120 et At FR) Gradi'%'n%a i ,5
L G geiepy cadphemrk i 4 nin, ol d '& 100p6 B A\ 1 434
f1 ow )f’“%\df‘zé[lggﬂﬁ;‘?’?ﬁ n. | [00137] Con'poun s havi hg t he
orm |d4;((g@;answc| erprepared—acecorei-ng—t ocedures
51 m Iaanrnoctcmhe e X | [ P and
YHEy édarpl éb] aZP.Pé‘S H |H g% : s@ NHhes NHZ 456
appr @1[341 tg‘yl) Jakd | ng |me stantially the
same | preeeduies gs| ijndi catgd, 30g Tabt egfe[ -89 WO
D007 [:0BEB Ly RETS2006/ KW‘E\‘( a@ g L Najre R R3
pavee) iz s l%msxm (|2)| N6-\ nsﬂﬂ_@ NHI- NHF 0,
- ani |(M91M@]1 gx¥h) -INS- ((phenyl)
- ph nvl i mddazo[ 1, 2- ] pyri dazi ne-6,8- 11 ||| Ph HN NH
| 1 38%andi aming Xl 1|1 ( 3) 0
NG( meocydlohtamm@cycl chexWhenyI )-7-{ HH HN /
\XIVW Ilﬁ‘l_nl;d;sar onyl)phen HI\H H ‘N N,-“h<il-><h"-l2 496
yDimidazo[1,2-
blpyridazine-6,8-diamine
3-((6-((trans-4- 0
aminocyclohexyl)amino)im
XVI(11)| idazo[1,2-b]pyridazin-8- | H | H | ® NH@—( _@ NH"'<:><NH2 442
yl)amino)-N- HN
phenylbenzamide
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phenyl i m dazo[ 1, 2- b] pyri dazi ne-6, 8-diamne 2 Xl 1|(4)
NS- (ci s-4-am nocycl ohexyl )-Ne-(4
weehorggsihenyl ) - 7- phenyl i m dazo[ 1, 2- H H Ph HN PCT/USHi06/037056

UT Ilul A T ary—oowot

t nAd@bleaRh®oRl tir dgen a LE X \( f%
X(vo (dezp[ralnmmmwa ¥ yid | no) rmbdaz 8" 410
- BN

HM!:OJ W Cnz am1§q yl )am no)

NHNH2 443 b] pyr| dazi ne- 6, 8-di am ne *For substituents
X allu Y5 a0 61 s I4L tH-en—or—the—eoere (fn Ha IQ\ O0CGCUFS
28 ﬂL t

~RP DN

7= py I O RBaNyT]) Zamde N—HNHAN I ) =0~

\'N nnnNcNeHannuﬂ)@lSS] (%H%@_ﬁzso n rodund om
xavgik), ‘f)'t’f yr fmﬁt nolge i | at erg./ was Adasd ‘@‘NHz 491
- br onpﬁfofﬁmg) fh@liil dazo[|1, 2- b] pyri dazige (5.0 g, 18.6
[) [from 1d£xarm| ell (1), step Lb, tert<butlyl

yringe @medaoB@ mnytes. The reacti gl | oned to
tir a’t]PY’f‘%ﬁ?Stdé‘ﬁﬂB%ratLre for 30 m nut and then

nwoun—~3gph~3 00—

- am nobexzeate (3.95 g, 20.5 pme\), Sand DNF (30 10
1), THEw ‘WEI)TNO(ﬁ wds |cgol &b w‘ and 1. CE{IP |um
ML Qi Elonk nen [ PHE | 646 1) “wls g%:z;sdr - 436

warrred t 6&Oo€+forl 2 hrs and the _conc _t_rated i n

o (LB T AMINEYAE. | The hg@i_\l:gﬁ sol NW@H;

6""1?? ;e&dmwleemﬁuaF% HiHd was X 39

485

c <

T W

and then br®ne X 50 M ). The ofganic 15 | ayers
%ﬁlﬁ%&ié I I N2 and £i 1l Arad
||u UT|T ST OVvVef TNAZ O Ho—i T CT o

ollo ( evapor at i @ gyof cryde pypoduct
§(1§b ﬁmg’do yl)a OE”?lp[e;I puri fN?ICEI.—%i dong Nlulli'z<:}<r\m2 425
tiriter atVI)@rmIlo)PW,ilzh 3: 1 di et hyl ether/ht ne|to gl 2.2
q

gd_of 1 erft®ierepite 4-

(
ahl or pi mmfa@gz)g& 2-|b]ipyr i dazi n- 8-yl angyno) berjzoat g—_s a
o[ oFe} PrOCarRREm il Lt at i In a EQHmH
bot{%g 1%16:1[12 yn{;iwa clgd‘dkéldﬁi ert-b H __<] 1 2

N
-(6-¢ h&cmcmlbmzadlacz 0]

[
] pyr da%("rf@r%s mo arf snzoate (1. 07 2. 1 mol)_from

NH“' NHZ
mol )\ e

r 18 hrs

al’f(liln y 2
%*r? ’szoown@wow 462
eact Cﬁﬁhe%;‘hygli‘*’izﬁ"ﬁ‘

md T e GUREENt Tdt g

H i 4
e ;
L I vatcu ||| ICbUIlIIIg
-(6 :iocyrlmxmm;)m[ 1, 2- 3] | ng al 0 @ o
E'Veig) i) Pit“da(llitg' 08|85 m"ggél) §'M| WNF
llask

H
N Db LG atlded

= 0 J;‘S O)L(\ e w el o

hI e«mm;gwdazo[ 1, 2-P]pyri I n-§-
i [ eing'= IO g, 1 6 nmm@am.,
%}g_%ynday-%:]g ]([[% m'ﬂ)ﬂ < :% DMFz N IN A PP

am@x @l VI | chl oride (0.71 .2 mmol) was

aa%@ti’s“&?“fﬁ P Substitpipe ondhs Pogrtprpie g etfhk et nigagengitni 1 for 1
hr then concentrated i n vacuo.

EXAMPLE XV(1)
4~((6-((trans-4-aminocyclohexyl)amino)imidazo[ 1,2-b]pyridazin-8-yl)amino)-N-(1-
5 (4-fluorophenyl)-2-oxo-1,2-dihydro-3-pyridinyl)benzamide
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This gave 0.5 g of
4- (6-chl oroi m dazo[ 1, 2- b] pyri dazi n- 8-yl am no) benzoyl

w@hdoowssieds as a yell owi sh solid. 10 (1d) To a PCEUM0BE37056

10

15

20

concave vial was added

4- (6-chl oroi m dazo[ 1, 2-b] pyri dazi n- 8- Fylamno)benzoyl
chloride (0.024g, 0.070 mmol) from 1c) dichl or onet hane
(0.7mL, O 1M, 2-(pyridine-4-yl)etharam ne (0.017 m,
0.13 nmmol ) and diisopropyl et hyl am (0.012 m, O0.18
mol ) The reaction was capped and al ed to stir at
roomtenperature for 2 hours. Thegsolyent was renoved
in vacuo and trans 15 1, 4-cycl ohex di?nine was added.
The reaction was seal ed and al | owe stir at 165 C
for 18 hrs. Upon cooling, the sanple was dissolved in
a net hanol (25%/water (75%.-n Xty e with 4 drops of
trifluoroacetic acid. The so on was purified by
HPLC (5-60% et hanol gradjg whi ch provided the TFA
salt of the title conpound] as a brogm?solld 0.0.128g
(219% . 'H NMR (400 N 5(2 H d, 20

6.6 Hz), 8.04 - 8.06 (X ,801(1H d,
2Hz),7.88-790(3H 343 (2 H d, J=8.6 Hz),
674(1H s), 3.81 383(3 m, 3.30 - 3.34 (2 H,

3.10 -

1@81%!? Bl 5", T ey il win A o chiprom 0 2

ent Y%{%WOQ%M@lﬁég’ 8)%%%]1 E“??ep %(ggven? éﬁbed m

2@){5&1? eggl(@)),% 51%910— 4‘%1311: en{@bﬁﬂ&ﬁ%l%ﬁﬁ%@ é()(%% g, 0.26)

i nal 100, dlent
160% Br-1 affing-X de@c\!iﬁﬁeatb%lo% THE M 0:050Q0 éé@hﬁamﬁgﬁ) 035 g,

havi ng the formula (Ia) were preparéd accord

pP3éatuobs TEADI0Z mlt asmmm) DM B)m)ahé GBI, RIS mB2 the

et e PR oottt D CCr 12 bt Soanipolie T sant s

t REn&RABn vaRioha CRdE SRtABeihRc1¢aLad- T
2007/ 038314 PCT/ US2006/ 037056 g?xp ﬁlan%@%ha‘ﬁ%wﬁaﬁ%frmm

LEPUS (Z0ri09% methasol (et shiers), 4vaehi yieldyd D Ohidxydf)4(h-no) i m O

NG i B e S RS A
i?%?@roﬁaf&&%@yﬂben’z‘hrﬁid’e. \ aminocyc-b] pyrj daZJ -8 - Q\H

(la-1) To a solution of 2—hydroxy—3—nitropyridin§ (Aldrich, 3.0 mmol, 420 mg) in
1,4-dioxane (20 mL), were added 4—ﬂﬁoropheny1 boronic acid (Combi-block, 6.0
mmol, 840 mg), copper(Il) acetate (Aldrich, 4.5 mmol, 815 mg) and pyridine (2 mL).
The reaction was heated at 80 °C for 20 h. After cooling to room temperature, 30 mL
of cold water was added. The solid formed was collected by filtration, washed with
ammonium hydroxide and water, and dried under vacuum to give 1-(4-fluorophenyl)-
3-nitropyridin-2(1H)-one (610 mg, 87% yield) as a solid.

(la-2) To a solution of 1-(4-fluorophenyl)-3-nitropyridin-2(1H)-one (610 mg, 2.6
mmol) from /g-1 in THF (50 mL) and MeOH (50 mL), were added ammonium
chloride (695 mg, 13.0 mmol, EMD) and Zn dust (850 mg, 13.0 mmol, Aldrich). The

reaction mixture was stirred at room temperature for 3 h, diluted with 200 mL of
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HHHHNNH 446 vyl)am noino)-N(IH(1Himd- im dazol
4-yl met hyl ) benzam de N~NH 4-((6-((trans-4

wW@eionossped ohexyl )amino)im O/ \ N NH I NH X \V#d)/us2006/037056
i dazo[ 1, 2- b] pyri dazi n-8- ~~~ /// yI)anino)N— (3 H

A T B B R PR

( (t6pRREMRiho-1H4l Dpyrid . %
o pe?{é o %%/nll %afdbg}%éll%\ﬂgﬁe%%/py”) M'.'Z(g;‘z? one {530 mg, 100% yield) as a

b]bpwnd@lzd ne- 6, 8- di am ne 1V6 (bans-4- O |
6 H. H NH NH!'
)42 %"%F%llog%ill\’?ﬂﬂg@l&r% ;{( ) ( ammp —}\Hl-(4-ﬂuorolghenyl)—2—

5 | )dxm paghd %ﬁhﬁ%ﬁ’?ﬁ'ﬁ%&? )g%\.ﬁl.}a%ﬁlo!@m%négp (ﬁo[n%?g i added
( )traps-nelr dldnmydcgalb?f)gagl; II(EE gn‘w 0 hhli:rbl}:l 'Il"ﬂe'rhlxﬁﬁé was allowed to melt at

1?9 géz o% f%ﬁ@na he melt s ﬁléfélf@Pl?ﬁeQ%t%mtth}ﬁt% and exixpgted with
échlyoﬁgﬁa%{é )891'&‘% ?I%%Hlk} n\é{ ﬁzla;lpgf%g %glgém ggtefl }ﬂh{%clﬁlo Sy give 0.020 g of

4«:(«(& -préducanBudficallovids donavib @m;mlmb IO pidvidngd M006 g of the
XIV(9) |dazo[1 2- b] pyri dazi n- HHNHHUN NH i -NH

10 37l ompanden 16 ST OLH NOARCH MR BeHDIO pron (1 H, dd,
J=7.38,1.78 Hz), 7.92 - 8.10 (3 H, m), 7.88 (1 H, d, /=2.03 Hz), 7.42 - 7.61 (3 H, m),

7.39 (1 H, dd, J=7.12, 1.53 Hz), 7.30 2 H, t, J=8.65 Hz), 6.77 (1 H, 5), 6.54 (1 H, t,
J=1.12Hz), 3.97 (1 H, 5), 3.66 - 3.84 (1 H, m), 3.03 - 3.24 (1 H, m), 2.26 (2 H,, m),
2.00-2.20(2H, m), 1.44-1.68 (2H, m), 1.22 - 1.46 (2 H, m). LC/MS, m/e 533

15 (M+1). HPLCRt, 2.14 min. YMC ODSC18 column (4.6 x 50 mm). 0%-100%B.
Solvent B: (90% MeOH, 10 % H,0, 0.1% TFA). Solvent A: (10% MeOH, 90 %
H,0, 0.1% TFA). Gradient, start %B = 0, final % B = 100, gradient time 4 min, hold
at 100% B 1 min, flow rate 4 mL/min.
[00141] Compounds having the formula (Ia) were prepared according to

20 procedures similar to Example XV(1), where in R, Ry, Rs, X and Y have the values
listed in Table 8 using the appropriate starting materials and substantially the same

procedures as indicated.

Table 8
Ex LC/MS
P Name Ri[R:|R; Y m/z
M1
4-((6-((trans-4-
aminocyclohexyl)amino)imidazo[1,2 ,
XV(2) -blpyridazin-8-yl)amino)-N- HHIH NHI NH, [ 442
phenylbenzamide
4-((6-((trans-4-
aminocyclohexyl)amino)imidazo[1,2 ,
VO b lpyridazin 8-yhamino)-n- || | H NHI! NHz | 448
cyclohexylbenzamide
4-((6-((trans-4- o / \
aminocyclohexyl)amino)imidazo[1,2 \
XV(4) -b]pyridazin-8-yl)amino)-N-(d- HiH|H HN - NHI! NH, | 457
pyridinylmethyl)benzamide HN

*For substituents X and Y, substitution on the core (formula Ia) occurs at the available nitrogen atom
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ide 1V6-(trans-4- O am nocycl ohexyl)-1V8-(4- NH XV
10) ((3-phenyl-1 NH" | NH (

wW@00r0B83di nyl ) car bonyl ) phen H H H 496 vyl)i m deeop32086/037056

10

15

20

25

b] pyri dazi ne-6, 8-dianmine 3-((6-((trans-4- O

am nocycl ohexyl )am no)im NH NH " ( NNH XVI (11)
|dazo[12b]pyr|da2|n8 HHH442 | )am no)-N- HN
phenyl benzam de -92 V\D / US2006/ 037056

4-((6- 0 cl 1
taacop | BRI et 9%*?“%%&%%%%%
yI)am' no) - N-(2- \ ) Hyldmidobhexypshhdnheazanm de
4-((6-((Gans-4 O |a_l!}r,nD’!;}ocy}gillohye);yjlﬁ)) arr}lbﬁg)l m XV 13 -
i dazo[1,2- -(3- dazin-8 HHHNH ONHI1 i ~\ /[
NH 491 ( ) yl)am no)-N(3(2-oxo-1- 111
pyrrolidinyl)propyl)benzamide N6-{trans-4- - 0
anmi nocycl ohexyl)-Ng-(4- NH (4- V(UH)
mor phol i nyl car bonyl ) phen H H H \ NH NH 436
yI)|mdazo[1 2- ~~~[1] b]py YqzNHe- 6, 8-di amine 0
((6((trans4amnocyc|ohe amno)imON [/~
XI'V(15) idazo[1, 2-b] pyridagin=8~ HHHNH\ / NHII (

}NH 485 vyl )ani no) - N”ﬁ%(z N~ ag/ /111 (2-
N 7

[00142] (Ia) p-Aminoaniline (0.48 g, 4.4 mmol) and triethylamine (1.3 ml,
9.2 mmol) were added to 8-bromo-6-chloroimidazo[1,2-b]pyridazine HCI (1.0 g, 4.2
mmol) from Example I(1), step /b in EtOH (20 mL). The mixture was heated to 90

°C and stirred for 1 hr. The solution was then concentrated in vacuo to give crude 3-
bromo-6-chloro-N-(4-ethoxyphenyl)imidazo[1,2-b]pyridazin-8-amine. Cold ethanol
was then added and the crude solid rinsed 3x. Following filtration, collected 0.45 g of
the desired material.

(1b)  To 3-bromo-6-chloro-N-(4-ethoxyphenyl)imidazo[1,2-b]pyridazin-8-amine (
0.2 g, 0.77 mmol) from g was added trans-1,4-diaminocyclohexane (1.7 g, 15.0
mmol). The mixture was allowed to melt at 160 °C for 3 days. The melt was then
cooled, diluted with water and extracted with dichloromethane. The o;ganic layer was
then concentrated in vacuo to give 0.4 g of crude N6-(trans-4-aminocyclohexyl)-N8-
(4-aminophenyl)imidazo[ 1,2-b]pyridazine-6,8-diamine.

(Ic) Ina200 ml round bottom flask charged with N6-(trans)-4-aminocyclohexyl)-
Ng-(4-aminopheny1)imidazo[1,2-b]pyridazine-6,8-diamine (0.39 g, 1.1 mmol) from 15
and dichloromethane (10 ml) was added di-tert-butyl dicarbonate (0.25 g, 1.1 mmol)
in dichloromethane (2 ml). The reaction was stirred at room temperature for 30 min,
then concentrated and purified on silica gel (ethyl acetate/heptane, 20 min gradient
:15-100% ethyl acetate). tert-butyl (trans)-4-(8-(4-aminophenylamino)imidazo[1,2-
b]pyridazin-6-ylamino)cyclohexylcarbamate (0.050 g) was obtained as a white solid.
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dinl eth 1 benzam de 4-((6-((trans-4- 0
am nocycl ohexyl)am no)im N H Xl V(16)

WO d@z08881L- b] pyridazin-8- HHH N NH I NH 423 PCT/US2006/037056

10

15

20

25

yl)am no)N N O diethyl benzam de 4-((6-((trans-4- 0

a?é‘g)gf{f 5?@% ?'I&E‘ZP%Z@% FW% 1‘73\ﬁ1ranﬁr4 (8-t 406
yla%l?gb;%l%)qlg%l?l nndaz%lglég%}?}‘?L&eﬁ%}rfZﬁﬁ%@%l%ewli%ba1nate (0.04 g,

i deomin)cdndirow ) e Ndicl8otdetdaht (D ﬁﬂ)\ihld ﬁ‘ﬂlelnﬂﬁzcyanate (0.05ml, 0.5
cycl ghexyl nmet. hyl ) benzam \ /

( (i aypstion was aligwedde yhr @ﬁ@)bw alml%wwwa\m‘@) dryness.

yI Eﬁ’i t§?1 ‘ﬁ’%ygdﬂg‘ﬁ?‘@}tg reshﬁtﬂg?hl%égéelﬂé wis Ni ed\i%r 46 'lanln Upon

4- fﬂ(réi-ldl(, tarabustyA(trafls)\4- (W@%&ﬁﬂ@i’&d@bbh@ﬁlaﬁﬁ%)ﬁﬁﬁ&hkﬁﬂ@)
i dazo[ 1, 2- b] pyri dazin N NHI
y DR =04 @mmwﬁéﬁmhﬁmcarhamm@ (@9615 8)3W3&quéﬁtfé ﬁﬁl@I ased with no

'f:fﬁﬁhélﬁ%ﬁb%tib%ms X and Y, substitution on the core

occurs at the available nitrogen atom

EXAYPL En X¥(dkdm vial was added tert-butyl (trans)-4-(8-(4-(3-
(6 ((trans 4- am nocycl ohexyl ) am no)i m dazol
clbyjlw}do e -mﬁ/ yridagin- -ylammo)cyclohexylcarbamate

e R e A e
HiWas stirred for 1 hr at 25 °C, concentrated and then triterated with diethyl ether. The
titled compound was filtered off as an HCl salt (0.018 g). 1H NMR (400 MHz,
DMSO-D6) & ppm 9.36 (1 H, ), 9.00 (1 H, s), 8.88 (1 H, 5), 8.67 (1 H, s), 8.60 (1 H,
5), 8.10 (1 H, s), 7.87 (2 H, d, J/=5.09 Hz), 7.54 (1 H, d, J=9.16 Hz), 7.44 (2 H, t,
J=7.63 Hz), 7.34 (1 H, 5), 7.20 - 7.31 (2 H, m), 6.85 - 7.04 (2 H, m), 6.27 (1 H, s),
3.38(1H,s),3.02(1H,s),2.04 2H, m), 1.95 (2 H,m), 1.31 - 1.53 2 H, m), 1.11 -
1.29 (2 H, m). LC/MS, m/e 457 M~+1). HPLC Rt, 1.93 min. YMC ODSC18
column (4.6 x 50 mm). 0%-100%B. Solvent B: (90% MeOH, 10 % H,0, 0.1%
TFA). Solvent A: (10% MeOH, 90 % H,0, 0.1% TFA). Gradient, start %B =0, final
% B =100, gradient time 4 min, hold at 100% B 1 min, flow rate 4 mI/min.

[00143] Compounds having the formula (Ia) were prepared according to
procedures similar to Example XVI(1), where in R, Ry, Rz, X and Y have the values
listed in Table 9, using the appropriate starting materials and substantially the same
procedures as indicated.

Table 9

LC/MS
Name Rii Ry I R3 X Y n/z

(M+1)

Exp

1-(4-((6-((cis-4-

aminocyclohexyl)amino)-7-

XVi(2) me;?g;ﬁ:;ﬁg_’z' H|H |Me HN@NH N|-|><:><NH2 471
yl)amino)phenyl)-3- > NH

phenylurea 0
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N \NH2 N NNH [00140] (I a) To a 2 dramvial was
added 4-(6-chloroimdazo[1l,2 5

whr@yossdazi n- 8-yl am no) benzoic acid (0.050 g, BCI/¥S2006/037056

10

15

20

nmol , prepared as described in Exanple XV, step |b),
SA

alhoan ] 21N - AN rn 053 ¢
yl iy 7

b a||| t)ans r |JI Cl |Jy| | \.u || (=<
0/26) ,mrngcbc&hiﬁ and | 32| descr i bed ﬁﬁ’ 0. 050
A s AT O T, S o
r

pact oﬁmmm°W£Z owed [t g t|r at 50 for 12 hrs. "Upon

(¢]

R T3 cntsd TR Yo RIS Rhlon tNVGESRs (R uid 15 DEEY-GGhe bR o G i e s e
diluted with nmethanol (2 nl). The soiution was

purified by HPLC (20-100% net hanol gradient), which
yiel ded 0.0.12 g of 4-(BXAMPBEXWIX{#Ko[

L ey e et amache e e oment ) 2n0c,
SO| Ut ' ?I(Fheﬁffl)-a @ymd?dﬁheﬁyﬁ bldxaPys 'd?]é)éfo Wg@lyﬂaglrgébr%%(é%dde

1, 4- di oxane
4- fluorophenyl boronlc acid (Conbi-block, 6.0 muol,
840 ng), copper(ll) acetate (A drich, 4.5 mol, 815
ng) and pyridine (2 nL). The react
80 Cfor 20 h. After cooling to roon
m. of cold water was added. The solid forned was
collected by filtration, washed wPib-Nammoni um
hydroxi de and water, and dried yndef vacuumto give
1- (4-fluorophenyl) 20 3-nitropyritsin=2(1H)-one (610
nyg, 87%yield) as a solid. (la:2)ydo a solution of
1- (4-fl uorophenyl)-3-nitrop
2.6 nlmol) fromla-1in
wer e added anmoni um chIo
and Zn dust (850 ny,

: © nmL) and MeOH (50 ni),
de (695 ng, 13.0 nmol , END)
reaction m xture was

ROl . The
tenperature for 3
h, diluted with 200 nL o N2 WD 07/038314

PCT/ US2006/ 037056 Et OAc and Hi | tered t hrough a pad of
cHIGIddl  Grk fil it af dragaseapiipicwnt wag added 8-byemad- t o

gl:Pﬂgr 818@[& @l’ dg)](pénfiézlr'ﬁ) V&%ﬂ%’o{r) pr%{d s%lt?%% ?9 oneD(ﬁ5
4E(<£mp]lellar) oitep ﬂzazrorilﬂmanmmyom@wrmﬁmw RIOM P taddinrd 7drA-

| uor ophe

o%tﬂ’ildzﬂdT%V)&ﬂ 651}1r 7-Givpngl) gnd BAHZ dihidle Yndpr Dhathg reaction was
stﬂ‘?é)d f%i" gg’ g} %tf r%r P48 I%%n&%grg%e iR Vacuo5 7T h6 res&}{cg}g)mat?ﬂ%l was

nocyc ohexane

makémnp inethylalcttawesdtwashd witaH,018 Q 50 thDrand Zhed®ing (1 x 20 mi).
The nmelt was then cooled, diluted with water and

ethe oaganilayeTs Fererrhinidngidnigd @ veriNe 6k gad filtetedy Sollowing

0 02
ok BRI, G2 o br VS oSV Lo Bie e S flpuseFpil
pb pyiidizig 8 dniN6 wgs obtainbe 10 tltIe conpound as aTFA

salt. 1H NVR (400 Mz, MeOD) S ppm8.56 (1 H dd,
J4?) 38, 12738am|2§actlvn 1l wagaddgd cgide,6-¢gHloroNgs (1 H, d,

nla‘ogﬁen%}mlezoA[%,2~b]gyr§dlaz£1§8-|5|mmrp (0.42 g, 1.4 mmol) from /a and trans-

1,4-diaminocyclohexane ( 1.0 g, 8.0 mmol). The mixture was allowed to melt at 160
°C for 8 hrs. The melt was then cooled, diluted with water and extracted with

dichloromethane. The organic layer was concentrated to provide crude N6~((trans)-4-
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7.39 (1 H dd, J7.12, 1.53 Hz), 7.30 (2 H, t, J=8.65

Hz), 6.77 (L H s), 6.54 (1 H t, J=7.12 Hz), 3.97 (1

woH2008038384 66 3.84 (1 H m, 3.03 - 3.24 (1 H, PYT/URBEG037056

10

15

20

25

30

(2 H, m, 2.00-2.20(2H m, 1.44 - 1.68 (2 H,

533 15
?ﬁ)@n%ycloéwiﬂ) RSt bl L) YAIde%lsae & ﬁx?wine which
0% MeOH, 10 0/ H2O, 0.1% TFA).
4 o lth%% f}?%oﬁ“ fatgh! H2O, 0.1 % TFA). Gradi ent,
st arg O/BaleO ;mlfromad bétid ﬁas’l@ﬂlar@da\dthdﬁtﬁ ((ﬁtllaﬁE) zﬂ-aﬂimb,cyclohexyl)—
ath0 flowrate 4

ha) [00141]
sEHREOD Xﬁpguqaﬁ%ﬁfi)o]?]ﬁﬁlfl%é(l}eé 8@&11@115 (Q;fg, £cY85 mmol) from

SCERESBe OG5 PUBPPNEE 0 00 A SRR YLy s

i difabbetyBdisaibogate (&3 ajipl. pinel).eThd @attiongwasmdtiefedat 35°C for 0.5

tantially th d s as i ndi cat ed.
?—ndﬁ lejq?ls %an elga . ff%geop@? ::Qg(ig?(l 6%21}%1 gcetz(tg/ﬁaggtane 20 min
¢ .
2 24RO i adetd) 1o give terf-bity] (tpqms)sd-(8-(4

bim(yphedﬁzmmo&myiﬂéw[ﬂ B%)]p}h&dakinM Vamirtd)dychtlexlcarbamMel(0.090 g)
442 phenyl benzami de 4-((6-((trans-4- 0
arﬁsﬁd’@V@IS@H@xyl yamino)imdazo[ 1,2 HN ~\ XV(3)

NP BRI A St it
amlﬂﬂQﬁMﬁﬂflahﬁfoyﬁﬁlaéBoppiub@ﬂﬂégh @ylamﬁd)by‘dmhé ﬁilcarb Shate 6 0090 g,

r|da2|n8yl)amno) N(4- HHHHNNHI
]y DR E) dhéare formnd - Opmd), mﬁbﬁnoé b mlh, Wﬁn@llmnmhbpnde

, P%bf).llé H{r{l&g axgcpnz%l? 81{;3% ?@§3 éI\B BB%E&&: 1oR was ahowed to

F’@ﬂif 14520 06in ABrabtenipéAMite ETHY dadtion was then filtered through a plug of
1-(4-((6-((trans-4-am nocycl ohexylg am no) i m dazo[

1 colits|apg FingpslAvish dichlproraethans)tp aEisd 0.1 8-of keudp tent-butyl @xans)-4-(8-

/ Iz‘llflamlnophenylammo)umdazo[ 1,2-b]pyridazin-6-ylamino)cyclohexylcarbamate.
(Ie) To a2 dram vial was added crude tert-butyl (trans)-4-(8-(4-
aminophenylamino)imidazo[ 1,2-b]pyridazin-6-ylamino)cyclohexylcarbamate (0.064
g, 0.15 mmol) from /d, 1-(4-fluorophenyl)-2-oxo-1,2-dihydropyridine-3-carboxylic
acid (0.051 g, 0.22 mmol) prepared as described in steps Ze-1,1e-2 below, EDCI
(0.043 g, 0.22 mmol), HOBt (0.030 g, 0.22 mmol), TEA (0.06 ml, 0.45 mmol),and
CH3CN (1 ml). The reaction was allowed to stir around 25 °C for 16 hrs. The solvent

was then removed in vacuo and the sample was diluted with MeOH (4 ml). The
solution was purified by HPLC (20-100% methanol gradient), which yielded 0.025 g
of tert-butyl (trans)-4-(8-(4-(5-(4-fluorophenyl)-6-oxocyclohexa-1,3-
dienecarboxamido)phenylamino)imidazo[ 1,2-b]pyridazin-6-
ylamino)cyclohexylcarbamate as a TFA salt.

(le-1) In a 200 ml round bottom flask added methyl 2-oxo0-2H-pyran-3-
carboxylate (5.45 g, 35.0 mmol), 4-floroaniline (3.35 ml, 35.0 mmol) and DMF (63
ml). The reaction was stirred for 3 hrs at room temperature. EDCI (9.4 g, 50.0
mmol) and DMAP (0.3 g, 2.0 mmol) were then added and the reaction was allowed to
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NH HN N\ ,\NH2 N "NN 5 H [00142] (1 a)
p- Am noaniline (0.48 g, 4.4 mol ) and triethylam ne

W@ 2003/088314 9. 2 nmol ) were added to PCT/US2006/037056

10

15

20

25

30

8- br ono- 6- chl or oi m dazo[ 1, 2- b] pyri dazine HO (1.0 g,

4.2 mol) from Exanple 1(1), step Lb in Et
THEr $Hrem tenpREEUReYeRtEllo (T@e rea@l%}hwa%ﬂ%nfﬂé%l ‘f"éé 5 nﬂbf IN HCI

I?ﬁ% gt%%P#S&{E WAS,HBENTRORGER et §lalalbd\4aE R &i18hY Equeous

bhBage-vaseRirastet M év-ikh etiydagephenyhd d:mlﬂa@btﬁrgalﬂeé)\}vmenmaﬂ;h(zd 2x
i n-8-am ne. Cold ethanol was then added ang the cr
s@mhdlor/p Hewem ghloride pelutiphend driedrover HaeSQuofelevie Wra‘son of

e sol Ei@ gncp ??q oél%%ﬁ@?&ﬂ}%cﬁékﬂlé hro@l x9as gazl%id as 2a %e]llow S0 d;d
ay 602)8 2 200 mQodndbottdnt Aaskaeldrd frfeﬂiﬁ 154441%61:@1’16@1) 6-

trans-1, 4-di am nocycl ohexane (1 0 15 nmol

Théomcloﬂlaxael;ﬁaher@pmbmdatp él. ﬂn@t ¢ 3amngléoTIt13F {Hmls 4 (8 ml) and
| e d
TR TR g iR CETans 3P eorEh b Sad ) MR @A zoom

t ReRpEATRE UoRAlBHcdnialGE oothe Qoﬂtﬂé@ the Hasﬂ: @ﬂutiﬁnuxdﬁ extracted 2x
NG - é}f_‘; ans- 4-am nocycl ohexyl ) -

( avithrdietbpheshey! Therhaienns PllaSQ Wop ﬁma@@zﬁmo ®Hg2 withiNECl amd

Néutggegléﬁ%ly eﬁtr%‘%%\vﬂ}n ﬁl@@%ﬁrﬁ% f | a org%ﬁf%? gve% é&lected and

N&rabKedamitin ey INdaTaHa ar{1dyeds &]p@mwdd e BEaBiBsollit i Wi dried
(0.39 g, 1.1 mmwol) fromlb and dichl oronethane (10

moyenddas S Ed dfditbretl artdeloncﬁtjma‘}ﬁld inlivaeuob divag tesylpd 2 04 g af product, 5-

e el

c enﬁﬁé@@%ﬂ%@&%&ﬂfﬂﬂé’sk@ﬂd&idhﬂﬁl arfspub®l(4-(5-(4-
ag!‘e}?at e/ hept ane, 20 r?l n gradi ente %Q{{OO?A) gtgh( ¢

adksompbinyl} @oxecbf@to}nbxa-l 3 dleneca:rboxamldo)phenylammoylrmdazo[1 2-

D BDFRNES B ioRTe PP BRYS AT b AL UpBRgn g and 20%

VWa$1 QBLRLD86idaS Hﬁtﬁ/ﬂ@n% RhRRlde U ml). IhMEAHBR W38V 4d to stir at
PCT/ US2006/ 037056 d) In a 2 drain vial was added

t epdam banpydratiterfans )mm 8 (egction was then concentrated in vacuo and diluted

croReRs Eaa Ba R e ORI CODYORY B el M SRvicea

g@g@h %ﬁlﬁﬁfﬁ% o7 Dl 0. %) pmﬁms(qwm AEODPPS pgitﬂSlZ.ll

e reactlon was allowed to stir for
afdH ke8. @debdﬂ;we’ﬁﬁ 2Q@9dixmNe8% - 8330 &, m)) 7.81 hEr88W A, m),

SR B0l 2 8 BRI BT 80 .5

t
ot fyfprit Craangentolowpan mior azgid
vvas) tal7l-dc3qd Fama). USENSyi mte 336 (M)t HBECRu 2 f1H caini oMC

I | -

g 1(}1?(3@58? gpf’f](u%n?r 650 ') "85, AHHES, SN Ea B ¥dos MeoH, 10 % H,0,
0.1% TFA). Solvent A: (10% MeOH, 90 % H,0, 0.1% TFA). Gradient, start %B =
0, final % B = 100, gradient time 4 min, hold at 100% B 1 min, flow rate 4 mL/min.

[00145] Compounds having the formula (Ia) were prepared according to
procedures similar to Example XVII(1), where in Ry, Ry, R3, X and Y have the values
listed in Table 10, using the appropriate starting materials and substantially the same

procedures as indicated.
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10
phenyl ur ei do) phenyl am no) i m dazo[ 1, 2- b] pyri dazi n-6-yl a

wOorRevo)pssped ohexyl carbamate (0.035 g, 0.06 nmol CT/DB2006/6B7056

10

15

20

and 4. OM HO in 1,4 Dioxane (2 O m). The reaction
was stirred for 1 hr at 25 concentrated and then

riterated with diethyl mh@aer titled conpound
pase fii |l tered off sian. HA salt (Q 018 g). 1H NVR (400 |LCMs
Hz, | DVBD 6 g‘bmﬁcm’;a (1 H, s?‘ 9.00 (1 H s), ¢ e
.88 (1 H s) .67(.H, S), 6.00 (I H_ I>B), 8.10

1 H| (et u

n hex am J=5. 09 HZ)’
J=9. L:é:la 0l b]py daz

(2H m, 5

5) ’ 134 ?J yl)|=2|-oxo<
2 H mdm T}’ j;mlde M / 29 ( P H m
a 7 (W1 HLC Rt 1 3 Mg ODSC18

7.54 H d,
7.3 Hz), 1H, ,
XVRO) y-l)am%m)alath)@pﬂenﬂﬂ- . 04 ( 2 H, NH2I 7 9 NH,

581

coF%%%‘ﬁtm(elﬁs }@nd)éf %@tmn*m‘m 100 WOGIB oS0 twewtableBrtrogén@(&% MeOH,
10 % H2O, 0.1% 20 TFA). Solvent A: (10% MeOH, 90 %
H2O, 0.1% TFA). G adie final %B =
100, gradient tine 4 m%xmﬁﬁ%&B 1 mn, flow
rate 4 N4 (r &M&&lm@wmwxpganb@)ﬁhn@azbhpszﬁfy%hﬁn-&
(la) were prepared according t procedures simlar to
Exanpl e XVI (1), wher eYDaﬁHIPQ)PhWI)bR&aHKd@nd Y have the
values Ilisted in Table 9, using the propriate
starting materials and substanti al | e same 25
procedures as indicated. Table © M5 Nanme R R2
R3XYmz (M1 1-(4-((6-((cis-

am nocycl ohexyl ) am no) - 7- XV N1 i mi dazo[1,2- / \
(2) b]PYndazin-8 HH M H@NHO<~NH24?1
~y- yl)am no) phenyl )-3- ~#N phenyl urea 0 -97 WO
2007/ 038314 PCT/ U82006 037 56 4- (,\(,_Q ((danms-4- [ \
am nocycl ohexyl )amin th dazo[ [,2 XVI(3)

[T Il me HN NH NH i 47 dazin-8- 2

yI ) am no) phenyl )-3- N H ph'“ényl,’l}ur ea O . For

"46¥ Uemtss2 drafd h@ac\ﬁonsdi'aﬁ%&dstaﬁﬁéd)lg | 19f5- &ﬁ@roﬁﬁfdgzo[l 2-

ormul a Ia) occurs at the avail e nitrogen atom

b]pyridazin-8-yl)benzene-1,4-diamine (0.050 g, 0.19 mmol, prepared in Example

XVI, step 1a), dichloromethane (1.0 ml) and triethylamine (0.040 ml, 0.29 mmol).

To this solution benzoyl chloride ( 0.025 ml, 0.21 mmol) was added drop-wise. The

reaction was stirred for 30 min at 25 °C and then concentrated in-vacuo. To this was

added trans-1,4-diaminocyclohexane ( 0.5g, 23.0 mmol). The mixture was allowed to

melt at 160 °C for 24 hrs. The melt was then cooled, diluted with water and extracted

with dichloromethane. The organic layer was then concentrated in vacuo to give

0.036 g of crude product. The crude material was then purified by preparative HPLC
to provide 0.018 g of the title compound as aTFA salt. 1H NMR (400 MHz, MeOD)
dppm 7.94 (3 H, m), 7.76 - 7.88 (3 H, m), 7.45 - 7.67 (3 H, m), 7.36 (2 H, d, 8.8 Hz),
6.45 (1 H, s), 3.59 - 3.87 (1 H, m), 3.01 - 3.21 (1 H, m), 2.24 (2 H, m), 2.09 (2 H, m),
1.46 - 1.65 (2 H,m), 1.24 - 1.42 2 H, m). LC/MS, m/e 442 (M+1). HPLC Rt, 1.80
min. YMC ODSC18 column (4.6 x 50 mm). 0%-100%B. Solvent B: (90% MeOH,
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EXAMPLE XVI| (1)
N-(4-((6-((trans-4-anlinocycl ohexyl)am no)i m dazo|

WA 2@70383y4 | dazi n- 8-yl )am no)- 5 PCT/US2006/037056

10

15

20

25

phenyl)-1-(4- quorophenyI) 2- 0xo0-1, 2- dihydro 3 pyridin

)N OV N HN[::: -
eclﬁrzo%@l U5 ) Do a7 e gl e,
8- onB-So (@mé% E'Jﬁ&ﬁﬁgig????%%lgﬂéld%lw& PEY lf?fﬂo%v rate
16t mA/mint roani | ine (0.27 g, 1.9 mmol), 1.0OM potaSS|um
tert 10 butoxide in THF(7.6 m, 7.6 mmol) and DMF (1.4
m). Under N2, the reactioAMBIE XIK(Dred for 16 hr at

50C

Tt e ?P gY ‘(z{‘ g 6%’?&7&% Bﬁgrﬁ)‘g#l&ﬁg{gﬁﬁgggj H‘ﬁd?{z%ﬁyb—\kg@ﬁldazm-&
with HO (2 x 50 nl) shainibRhehyl)adetafldex 20 m). the
organi c |layers were conbi ned and dried over Na2SO4 and

filtered. Follow ng solvent ev@peration, 0.42 g of
crude 6-chloro-N-(4- nitrophenyl)i 'dazo[1,2 15

b] pyri dazi n- 8- am ne was obt aj 1Db) Ina 2 dram
reaction vial was added crudg chloro N-(4- .

ni trophenyl )i m dazo[ 1, 2- bii¥yri*dazi n- 8-am ne (0.42 g,
1.4 mvol) fromla and {rapss 1, 4-di agmocycl ohexane
(1.0 g, 8.0 mmol). Th mxtwejﬁi}HothormH at
160 C for 8 hrs. The WelNt cool ed, dil uted
with water and extracted mntthO di chl or onet hane. The

0 r[gmn: | Inyee2 daasreacivdevislrvedseddedNar-@4ciderotnidedeo[ 1,2-b]pyridazin-
trans)-4- -98 WO 2007/ 038314 PCT/ US2006/ 037056
a r%rﬂ nsﬂe%i}a}n%(({ %0, OrlSR@al PYep# edcns &Facr@ﬂé Ipbxaaple

pur st@ %a)é gﬁhﬁ&? t}&@ﬁ & ooﬁﬁﬁnﬁﬁ%w%ﬁ%%@ 04? rn‘ﬂhg H9 mmol). To

c hiais gﬁdtwn ﬁd&ublﬁnlﬁ)(drfdalﬁﬁ)(}% 1@N0.0® epabdiy hex ylided drop-wise. The
NB- (4-ni troph ggy %pn1daz:%1 2-b] pyri dazi ne-6, 8-di anai n
e T¢astign wgs styreghfop AP g1ip at 2pmandf: e@rﬁomﬁenﬂta?qdé@ww%nl“ s was

LY e T e

Theelr 2460 PO Iﬁoﬂ/HShrst The a@dltatas 2 dodledDdibutediwsth vidh@and extracted

concentrated and %urlfled on silica gel hyl
adettiehipopietiac. Fbe piganicdrin Waﬁthenxan@&@?éﬂmwcuo to give

agghat ec)éf m&}ﬁi ﬁ%lrg k. e’ﬁ“%e g’r‘dfly hhafelhADSY thén £)1§r1ﬁed by preparative HPLC.

nltro

1 Thisyapy 0i0d8 dﬁlﬁauﬂl@mﬂmﬁa@é ghex yhiearaNmRe400MI®E) MeOD) &
s%% as a ﬁ%lte solid. { d Inabs50mn rogﬁd bottoéi )

fg ?palgw a6 Bodida208Hz)bUBG (1 i d.a8)0347)87.64(2 H, d, J=8.65 Hz),
7.29 (2 H, d, /=9.16 Hz), 6.40 (1 H, s), 3.60 - 3.81 (1 H, m), 3.02 - 3.24 (1 H, m), 2.17
-230(2H,m),2.13(3H,5),2.04-2.12(2H,m), 1.43 - 1.64 2 H,m), 1.24 - 1.42 (2
H, m). LC/MS, m/e 380 (M+1). HPLC Rt, 1.62 min. YMC ODSC18 column (4.6 x
50 mm). 0%-100%B. Solvent B: (90% MeOH, 10 % H,0, 0.1% TFA). Solvent A
(10% MeOH, 90 % H,0, 0.1% TFA). Gradient, start %B = 0, final % B = 100,
gradient time 4 min, hold at 100% B 1 min, flow rate 4 mL/min.

EXAMPLE XX(1)

3-((6-((trans-4-aminocyclohexyl)amino)-7-methylimidazo[ 1,2-b]pyridazin-8-
yl)amino)phenol
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ni trophenyl am no) i m dazo[
1, 2-b] pyri dazi n- 6-yl am no) cycl ohexyl car bamate (0. 090

wW@20070388% mmol ) fromlc, chloroform (2.0 m), PEL/Os2006/037056

10

15

20

25

(2.0 M), amoniumchloride (0.12 g, 0.19 muol) and
zinc dust (013 g, 0.19 nmol ). The reaction was al |l owed

to 15 stir for 30 mn at roo anper ature. The
reaction was then filtered dagh a plug of «celite
and rinsed with dichl oroni hane t8Hafford 0.1 g of
crude tert-butyl (trang)-4-< ANH;

(4-an1nopheny|an1no)|$$g zo|
1, 2-b] pyridazin-6-yla carbamate. (I e)

To a 2 dramvial was added crude tert-butyl
(trans)-4-(8-(4- am nophenyl am no)i m dazo|

1 [@eht]spyr [1dpazi n- 6y @itk wedvewgdl ons ey @bl -bammd-6-chbr 664

% 0.15 nnnﬂ% from 1ld o

111(1 Tlﬁflllﬁlé?%ﬂﬁh@ mndzzm d0079.2410 3¢ draply PrepaTre-23 deseribed in
I|c aci d repared as described in

Fggapie Iél(, sten 1@» %’1\6% |(bﬁ/mlkcﬁ'ep0[;((© 16431 ¢ mgobandgp) ),
.i%%%rgz f?ﬁ%%%’l@%g@‘ip%ﬁ T el s atias P R wisamicgpwave at

St 0
oD vadh TR pergofe ol 58 AR whR GO TR g and
( purifipd bSF pmp%tm@HBLCo M hisagavp Ord 1l |gemf 3b(36 dﬂﬂlbr@-?( 20-100%

netha nt whi ch yi el ded
?92 p}zrldazm- 8- la%/nmo)pheno m/z 295 (Note the benzyl ether

t &pqth
( Iuorophenyl) 6- oxocycl ohexa-1, 3
dﬁ%ﬁggﬁy oxg%ﬁ%égbﬁeny | am no)i m dazo [

1,(25)b] [y & Rdiaari eabtioty ’Vﬁhﬁdd&)i (Sy((tSL(Ihﬂlﬂxyﬂ-maﬂhphnmaiaEO[asz-'a]pyndazm-
TEA | db fl ask added
n&sr@?lmt@)ﬁs@aolz(m%} lga9r0%8 w@bﬁrg&,@ aal?ité; ogn 1£5a1§m1r§§ygi0hexane (
”‘T‘H 3 8 Gl 4. TRO blikfe s giﬁmgé‘d to ﬁ%ét%h @@6"’@ f&rﬂt HVFrSielt

e reaction was stirre

t emp elmat dd)bEd dEEXt‘éd Wah 4vatgr abd l\&bOIﬂmH)th@qﬂui&]b!AFBy(p@ep’ér@we
t hen added and the reacti on was_ al | owed

t @Plébtwez%% aséélfztltb@nwsg@w/ P 7psat. 1H NMB (40002,
5SRO 08 PR s WA 7 R ar L eSS B A

| o263 }mrfezas@rzarsf;tﬁds andot(hel OSB3I0 L 8@76(9[319@1111}52 2phasyy (2 H,
was extracted 2x with ethyl acetate. The co

oy amd &8 Hwr 21 a3 R3E5 ﬂxm)wl - 150 H By ﬂquMSarm@é% (M+1).
d d |
?4 Pé“tq% ]élgl an C§§g2§€ %n(ﬁ%l n@q/‘” O&—ﬁb@%ho%olvent B:

prady Me(was1 m%twm@d%snmy Sbivent AOKI(I% Me(dE sib)%lmoa 0.1%
200 m round bottom fl ask added neth

SI@A)fWF%H@W%¥ 50, final % B = 100, gradlent time 4 min, hold at 100% B 1
oxocyel ohexa- | ; 3-.di enecar boxylate (1.1 g, 4.3 nunol),
Tﬁién(@‘“’rvﬁ%e %%H%I“Fs m) and IN NaOH sol ution (13 nl).

The reaction was al | onegxtAOVIPLE XXY@) ni ght at room
tenperature. Upon concentration of the volatiles, the

bady-64- é(érthiqr@lmldaa@[ b ipseidesinseyllaninpiphensile (¢ fluerdpenyl)-2-
The aqueous phase idi.f.ied to 3with IN
HCl agd su bgeq uer"f?ﬂyz gg’ty?]éa"? an‘%ﬁvﬁaftﬁ)xa i

di chl oronet hane. The organics were collected and
washed with saturated NaC and the | ayers separat ed.
The organic solution was dried over Na2SO4, filtered
and concentrated in vacuo. This resulted in 0.7 g of
product, 5-

(4-fl uorophenyl) - 6-oxocycl ohexa- 1, 3- di enecar boxylic
aci d. 103



15 (1f) In a 50 mM round bottom flask added tert-butyl
(trans)-4-(8-(4-(5-(4-

w0 bawonsgsinenyl ) - 6- oxocycl ohexa- 1, 3- di enecar boxard Uy Pheo87056

10

15

yl am no) i m dazo[ 1, 2-

b] pyri dazi n- 6-yl am no) cycl ohexyl carbamate (0. 025 g,

0.04 mol) fromle and 20% trifloroatetic acid in

net hyl ene chloride (4 nm). The reacti

stir at roomtenperature for 5 mn.

then concentrated in vacuo and dil uteg

nmet hanol and purified via HPLC (2(’()) 100% et hanol

gradient), which provided titled nd as a TFA

salt (0.007 g). 111 NWR (400 Mg QD) 8 ppm 12. 11

(1 H s),'8.68 (1 H dd, J=7.38, 3. 29"Hz), 7.87 - 8.13

(2 H m, 7.71 - 7.88 (3 H, H41 - 7.63 (2 H m,

7.33 (4 H t, J=8.65 Hz), 6. 6.82 (1 H m, 6.43

(1 H s), 3.54 - 3.88 (1,k - 2.96 - 3.17 (1 H m,

2.23 (2 H m, 208(2H 1.44 - 1.68 (2 H 25 m,

1.17 - 1.43 (2 H, , ‘e 553 (M+l). HPLC Rt,

2.14 mn. YMC CDSClS&/ mJ (4.6 x 50 mm. 0% 100%8.

Sol vent B: (90% MeOH o I 0.1% TFA). Solvent A

( 100449 OHT'0 AQ Afad2@y] vehs hetd e -(6-Chinghimidazoft BblpyPi@azin-8-
final % B = 100 g7rad| ent time 4 mn, hold at_100%

B Yi)b%neflp%wamf‘e((w frigs A3rinmol, peppatsyl a@éﬁﬁs@b%@ Breapnig X V1,

t he mula_(1a) vve e. prepared accordln

ors e LRI DB g ARy e Srbenyly o 010 2

R2, R3, X and Y have the val ues I|sted in Table 10,

usﬂi.4ﬁgmm®é mpprepas dsaitet an Exagpleatéld) siérs1 e dEDCI (0.086 g, 0.45
substantially the sane rocedures as indicated. - 100
ViRR00 OB 6105 ey | GEAQGE 2 7 BioenmODERME (08 ) and

e Er Ak ekt O B pies iSRG e o, o

X\ébblf‘u{@ the SoRFEnths l%nﬁivea' iPRRAY bad dﬂﬂltk!i {xhtﬁ methidol {2 N2 The
581 1-(4-fl uoroghen ) - 2- oxo- HN NH NO

1 SthdphW ougfigd/by HPI%@((&@% Bf%@methanol Etﬁdlﬁy@bwhldlwmid@ X014 g
o bR S0 RS L T B A5FIRSB) 3y
ity s e o s ot
7.50-17.63 (1 H, m) 7.10 - 7.43 (5 H, m), 6.64 (1 H, s), 6.56 (1 H, t, J/=7.12 Hz).
LC/MS, m/e 475 (M+1). HPLC Rt, 2.82 min. YMC ODSCI18 column (4.6 x 50
mm). 0%-100%B. Solvent B: (90% MeOH, 10 % H,0, 0.1% TFA). Solvent A:
(10% MeOH, 90 % H,0, 0.1% TFA). Gradient, start %B =0, final % B = 100,
gradient time 4 min, hold at 100% B 1 min, flow rate 4 mI/min.
EXAMPLE XXII(1)
1-(4-fluorophenyl)-N-(4-(imidazo[ 1,2-b]pyridazin-8-ylamino)phenyl)-2-0x0-3-

piperidinecarboxamide
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HN N~\ ., ,\NH2 N i NN H [00146] In a 2 dram

reaction vial was added N-1-(6-chloroi mdazo[1l,2
whr@yossdazi n- 8-yl ) benzene- 1, 4-di am ne (0. 050 gpCOUID06/037056

nmol , prepared in Exanple 10 XVI, step la),

di chl oronethane (1.0 m) and triethylamne (0.040 m,

0.29 mol). To this solution benzoyIFchIoride ( 0.025

m, 0.21 nmol) was added drop-w se. FRg reaction was

stirred for 30 mn at 25 C and then entrated

i n-vacuo. To this was added '

trans-1, 4-di am nocycl ohexane (0.5¢g, 23.0 nmmol). The

m xture was allowed to nelt at 16 r 24 hrs. The
melt was then cool ed, diluted woth ter and extracted
15 with dichl oronet hane. The orgaiic Tayer was then
concentrated in vacuo to giv Q0,886 g of crude
product. The crude materi al é@?hen purified by
preparative HPLC to provjg 18 g of the title
conmpound as aTFA salt. 1H NVR (400 MHz, MeQD)
6ppnv.94(3H, M, 7. 76- 7. 8ﬁ€%%r) 7.45-7.67(3H, m, 7. 36(2H

,d, 8.8Hz), 6.45 (1 H\s), 359 - 3.87 (1 H m, 3.01
- 3.21 (1 H m, 2.24 (2 W m, 2.09 (2 H n, 20 1.46
- [20159] ( 2T¢la sngpendion &f N-(- (6-2>h1020imidmo[1 2-G]pyBdarine- 442

rr:g Bl@gﬁ@@d/g‘ (%bu\gg}ppgn -gé%y C18 A}%ca &;@:amlde TFA salt

5501 A AR o

5 stvastadddd 1=0°/0 PdfQ (20 nfg) Bnd=2 A0Hs o@tra:ﬁh;émhmbj rEhedP ARR bottle was

hol d at 100% rate . 4 nL/mn. EXAMPLE
X l}gem axge with %—I% atn%g] psi an(? VYlow to shake at room temperature for 12 hours.

N*I@é vddeBiod ﬁﬁi As melrﬂﬁ acy ah ?xa)ﬁﬂﬂt@ dﬁk,f%gf ﬁ%% 02The

b] pyri dazi n-8 anlno phen cetam
~\réxidRic wdsi pﬁrl\aﬁdﬂ byl-j)re]be@ﬁ):i\iéHP]]m taafuZnigli 6I008 geddid titte aongdound as

SN BhAVE: 4B HA L 0TB50 R, 181 BmriofC ORSpHysothmn
10 3I %ﬁﬁor orre?ﬂg%gl@éf@gpn? ﬁ(\(%r"l/oz\?ﬁé}_ﬂém g 6(8 %}l TFA)
0 Sabent] XlO%MeOH, 90 % HzO 0.1% TFA). Gradlent start %B =0, ﬁnal %B=
100, gradient time 4 min, hold at 100% B 1 min, flow rate 4 mL/min.
EXAMPLE XXIII(1)
1-(4-fluorophenyl)-N-(4-(imidazo[ 1,2-b]pyridazin-8-ylamino)phenyl)-2-oxo-1,2-
15 dihydro-3-pyridinecarboxamide
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this solution acetic anhydride ( 0.022 m, 0.23 nmol)
was added drop-wi se. The reaction was stirred for 30

worR0v7a88326C and t hen concentrated i n-vacuo. ToPETUS2006637056

10

15

20

added trans-1, 4-di ani nocycl ohexane (0.5g, 4.3 mmol).
The m xture was allowed to nelt at 190 Cfor 24 hrs
The nelt was then cooled, diluted with water and
extracted 15 with dichl oromet hane. Thegorganic | ayer
was then concentrated in vacuo to gi 0.030 g of
crude product. The crude material wa hen purified by
preparative HPLC. This gave 0.008 g @f the title
conmpound as aTFA salt. 1H NWR (400 ) MeOD) b ppm
7.95 (1 H d, J=2.03 Hz), 7.86 ¢ ~d/ J=2.03 Hz),
7.65 (2 H d, J=8.65 Hz), 7.29 (2 H ~d, J=9.16 Hz),

6.40 (1 H s), 3.60 - 3.81 ( Mi, 3.02 - 3.24 (1 H
m, 2.17 20 - 2.30 (2 H m, 3 (3 H s), 2.04 -
2.12 (2 H m, 1.43 - 1.64x ~m, 1.24 - 1.42 (2

H m. LM, fn/e 380 (Mtl). HPLC Rt, 1.62 mn. YMC
oDSC18 colum (4.6 x 8 0% 10098. Sol vent B:

(90% MeOH, 10 % H20, é%loT; ). Solvent A (10% MeOH,
90 % H20, 0.1 % TFA). adNent, start 9B = 0, final %
B =100, gradient time 4 min, hold at 100% B 1 m n,

£ te 4 pl/pin. . 25 EXAVP 1) .

3-[%65[1?( v P&hg} %%%&%%ﬁ%%ﬁﬁm%ﬁi VRIS i i dazo
SR R s SRR RERP Hamipd (s g K g propared
N alsidedcBiBadia] Exatnydd XMA, stepml orandeatehydrafurae Oadb evhs added di-tert-

(900 egrooneis 01 1 DGl Ghe Fecurpers Badan 6 °C for S hr, then

?&gﬂ&%mk%g?geh bnd 58:8Red &) sﬂi{:\!(\)gal (nd a@é%‘ue/&m?ﬁ@% ié)%%fgérgdient: 5-50%

and” 3- (benzy yyani lin
metily] acetdie) to gaettedbutyhd-(hehtozdimidaofl, Zbiwaidaziats- 225 C
for 15 mn. Upon cogljng, the solution was dil uted
wiyi"*\‘inL r{yicaﬁha}na%gm%fg)iaﬁiaézgn@ysobgi.epar ative HPLC.

s ¢ ' ; (gt 7 . idazin-8-

i By Pba dale & )bk 6 RESicazol1 3-blpyridpaincsy ) _

2 yamigdphatyldattenizen@yl g6l P@mmdPfrwas atind BtOH @uhi i@ a 500 ml
ction) n.a 2 dramreaction via

{ b) | | added
DRl Rt S5 afaetigtF pied 4803 Ehinst pgtopiairsthyl amine. The
8 ol P |

 PATTLAGL S Atn chBedd tvilh .00t 33 b TTR ol BT A6ben
mitechperatusefer B hawe d Heaeamioh naktui&@aihen filt2dbdlang thelfilerate

melt was._ then cooled, diluted with water and MeOH

afitnqeRaied i yached Biye Bi0SH &rofcriss tansbuipl & (raidazal &2 b Ipiislazin-

SRRl e STTA st I MR (400

t (1¢)=8Id42dzam vial 48s ddeld terthbutyl 4-(imidazo[1,2-b]pyridazin-8-
ylamino)phenylcarbamate. (0.085 g, 0.26 mmol) from /b and 4.0M HCl in 1,4

dioxane (5.0 ml). The reaction was stirred for 2 hr at 25 °C, concentrated. N'-
(imidazo[1,2-b]pyridazin-8-yl)benzene-1,4-diamine resulted as a di-HCI salt (0.085
g). The product was used with no further purification.

(Id)  To a2 dram vial was added N'-(imidazo[1 ,2-b]pyridazin-8-yl)benzene-1,4-
diamine di-HCl salt (0.080 g, 0.3 mmol) from I¢, 1-(4-fluorophenyl)-2-0x0-1,2-
dihydropyridine-3-carboxylic acid (0.13 g, 0.57 mmol), EDCI (0.11 g, 0.57 mmol),
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J7.63 Hz), 6.28 (1 H s), 3.88 - 4.10 (1 H ), 3.05 -
3.27 (1 H m, 2.24 - 2.37 (2 H in, J=8.65 Hz), 2.11

We2®78B3(6 H, m), 1.45 - 1.70 (4 H, m). LC NS, Pai/esBB@037056

10

15

20

25

(MH). HPLC Rt, 1.20 nin. YMC ODSCL8 col urm (46x 50
0% 10098. SOl \Y; B: 20 (90% MeOH, 10_% H20, 1%
OB G Uan 0 58 nneleﬁo/mmw@d o e and L ENAGY mD’ The

Gé%‘tﬁﬂtw S 18\';\/{3 1& bg%f ﬁh‘ls Qe's A {Ngmhehﬁcgﬁoved n
L0 AP 270 o4 B st et v

EXA&EB.ﬁd}@(b éaﬂn)lplBIv»(aé d{l(ted ehthavieOH (daﬁk)[ The solution was purified by

12b ri dazi n- 8-yl )am no) pheny| I
(|]I (Qvﬂ— it ﬁ}ﬂﬂ)angl fzrrgc@ent) )thlch %/Ile?ded 0.015 g of the title compound as a

zé%ﬁ s M BRB G P ISERAD R [ o6 VT X5 (1. 5.9

N‘(l HNagl H08KL49b HA), RS- QQ@I{B\H ah), a9 -ad3ed H, m), 7.55 - 7.67 (2

(6 chl oroi m dazof 1, 2- b] pyri dazi n- 8-
yIH enEeHs, 1,08 H)ah he. ¢ (mﬁsmg, 6.66 36:8al H, pnepab tHad,

RRIDREA oS p 451 Wiy BEERRASY 56 mrino S ORSC IR sgumn

| 900258 0 ¢
Ilrg@gxa?n(gmﬁﬁ X@?I 9008/?% sfh@eﬂm ég%lwmém@o%ﬂg@ﬂ/ﬁ?ﬂm

m¥olvent OB 0%OMEBH, 94) %(Hzﬂa aﬂ%mFA)Temd@emt S2arh¥sB 0 09final % B =

) 0.3 m) 1.5 m). The reaction
B0 g SR b floy e, 45y
cooling, the solvent X A RFBIVE %cuo and dil ut ed
with nethanol (2 ml). The solution S purified by
HPL & (120 ¥oa2tneeydichenyl)gniad)- &-l{(él)—(etthmth};engll)aiMOIinﬁdaM[l,z-
g 10 of the title co ung as % t. 1 HNWR (400
MHz, CHLOROFORM D) swg}%ﬁﬁl FUNRZCAPOQULE) 8 70 (1 H,
dd, J=7.12, 2.03 Hz), 7.71 - 79651(3H m, 7.67 (1 H,
s), 7.50 - 7.63 (1 H m, 7 \ 7.43 (5 H m, 6.64
(1 H s), 6.56 (1 H t, J= . LC/Ms, sn/e 475
(Mtl). HPLC Rt, 2.82 min. OD C18 colum (4.6 x 50
m) . 0% 10098. Sol vent B: 90% MeOH, 10 % H2O, 0. 1%

TFA). Solvent A 15 (18 . 90°% M 0. 1% TFA).
3 %100 gr adi ent
' owrate 4 nL/ mn.

G adient, start 9B = in
time 4 min, hold at 100% BN
EXAMPLE XXI'1 (1) 1-(&NdI uoropH‘ényI) N-(4- (i mdazo[
1[@152pyrdldazi n- 8 yRe0rinhejupkdeioytbin fPaskxwes ddded 8-bromo-6-
pi ﬁ)erl di. necar boxamni_de 104
loroimidazo[ 1 2-b]pyr1dazme hydrochloride (3.0 g, 11.2 mmol) from Example I(1),

o

step /b, chloroform (55 ml) and NBS (3.0 g, 16.8 mmol). The reaction was heated at
80 °C for 1 hr, cooled to room temperature and the Volatileshremoved under reduced
pressure. Ethyl acetate was added aﬁd the mixture was washed with Na,COs (2 x 100
ml), H>0 (2 x 100 ml) and then brine (1 x 25 ml). The organic layers were combined
and dried over Na,SO, and then concentrated. This gave 1.8 g of crude 3,8-dibromo-
6-chloroimidazo[1,2-b]pyridazine.

(Ib)  p-Phenetidine (0.38 ml, 2.9 mmol) and triethylamine (0.8 ml, 5.8 mmol)
were added to a mixture of 3,8-dibromo-6-chloroimidazo[1,2-b]pyridazine (0.83 g,
2.67 mmol) from /g in EtOH (10 mL). The mixture was heated to 80 °C and stirred
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WD 2007/ 038314 PCT/ US2006/ 037056 F O ;n zr NH HN N
\' NN [00150] To a suspension of

wWOR(4/08B1£hl or oi m dazo[ 1, 2- b] pyri dazi n- 8- PCT/US2006/037056

10

15

20

25

30

yl am no) phenyl ) - 5- (4-f| uor ophenyl ) - 6- oxocycl ohexa- 1, 3-
di enecar boxam de TFA salt (0.013g, 0.027 nmol) Froom
Exanth Brsxokhe splytien wep th&n gncepfatgd SOEACH tqvgwe chistet3Hromo-6-

W?&?ﬁ'ﬂggm&%&y%@lﬁﬁ%@f?ﬁ@ ¢ ﬂd%ﬁ)t he nm?: harged with

HZ1 gt 55 afgsil ﬁhﬁlﬂo‘ﬁh\i'malt@s%ﬁd@3@Ioﬂi@@fﬁh‘l(ﬁm(éﬂt ur e
for 12 hours The reaction m xture was then fil

aﬁ&mﬁﬁhwbtm@@@[é@rﬁ&éﬁtdaame%amﬁm@&ga 0.8nmanol) @gndéel’d(l’l’ln)zz

}Nﬁg 1 ? ILé{ Pg%glgl %fné%ﬂ@r @H &g}otl) %%S(Brf@) o% %actlon was
( Medtkd vi‘elth@rcR{'ave]fmSZ-S Riiat 2‘00’@@?@11%06@1'1 g Re rbfct{oh - Pixdure was
0% 1009B. Sol vent (90% MeCOH, 10 % H2O, 0. 1%

TrdA)rE?d'vsﬁl etbntracatate( aaad%lme@#nrogeh wphzef 0©11tB%ThEA§>1V6n‘E was

G adi di

CIRSO i vbE 'ﬂﬁl@? repbing aerial s ppitet e 2068 1
EXnddRkdeo gkl ((ﬂ:ﬁb)yl a&te&é]‘héﬂtz\ﬁér DPRER g}a)ireh't {5450k, @t}gﬂi&fate) to give
ridazi n- 8-yl am no) phen% ) 2-oxo- 1,

d |0hlyloE @g @clplyrq -Bi(hethaxiheaytaoénc)bogaafl zaﬂwru@zmw ~carbonitrile.
P U 37056 . F @) <\'N
5&5 1] (ﬁ aht eﬁaﬁo‘h%}‘l 618%1 éSﬁt‘)fﬂ‘rFR‘ﬁ ask ¢ h arg ed

Weﬁ%x%ﬂenyfaﬁrm?umdazo [1,2- Apyrldazme -3- carbomtrﬂe (O 055 g, 0.017 mmol)
chl oroi m dazo ] pyri dazi n- 8-yl ) benzene- dl am ne

( GroBn g and @amﬂb41 dlapna@ambhe)@naé 1dbeg &0 meabl). |T hE)aam;ireewas

arpeid el P CRIRR T Bl g g chplit R water

I QARG X PRt NBH iR HichIBS&ham0 TheloPgan®: BY& wish@Acentrated and then
diluted with MeOH, and then purified by preparative HPLC to give 0.039 g of the title
compound as a TFA salt. |H NMR (500 MHz, Solvent) 6 ppm 7.91 (1 H, s), 7.23 (2
H, d, /=8.80 Hz), 6.96 (2 H, d, /=8.80 Hz), 5.96 (1 H, s), 4.04 (4 H, q, J=6.78 Hz),
3.61-3.80 (1 H, m),2.99-3.19(1 H, m), 2.16 - 2.35 (2 H, m, J=11.55 Hz), 2.01 -
2.16 (2 H, m, /=12.65 Hz), 1.47 - 1.65 2 H, m), 1.39 (3 H, t, J/=7.15 Hz), 1.24 - 1.36
(2 H, m). LC/MS, m/e 392 (M+1). HPLC Rt, 2.69 min. YMC ODSC18 column (4.6
x 50 mm). 0%-100%B. Solvent B: (90% MeOH, 10 % H,0, 0.1% TFA). Solvent A:
(10% MeOH, 90 % H0, 0.1% TFA). Graaient, start %B = 0, final % B = 100,
gradient time 4 min, hold at 100% B 1 min, flow rate 4 mL/min.
[00153] Compounds having the formula (Ia) were prepared according to
procedures similar to Example XXIV(1), where in R;, Ry, Rs, X and Y have the
values listed in Table 11, using the appropriate starting materials and substantially the

same procedures as indicated.

Table 11
Exp LC/MS

) Name Ri| R | Rs X Y m/z (V1)

6-((trans-4-aminocyclohexyl)amino)-8-
IXXIV(2)] (phenylamino)imidazo[1,2-b]pyridazine-3- |H|CN | H |NH NHI!: NH,| 348
carbonitrile

*For substituents X and Y, substitution on the core (formula Ia) occurs at the available nitrogen atom
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concentrated and purified on silica gel (ethyl
acet ate/ heptane, 20 mn gradient: 5-50% ethyl

w@ewrasss)4to give tert-butyl PCT/US2006/037056

10

15

20

25

4- (6-chl oroi mi dazo[ 1, 2-b] pyri dazi n-8
yl am no) phenyl carbamate (0.050 g) as a white solid. 10
(1 b) To a mxture of tert-butyl

4- (6-chl oroi m dazo[ 1, 2- ' |
yl am nz() phenyl car bamat e%£¥¥%¥§%§1%I ) from]a and
Et OH §-4(4rttgnsiaminoGODhetyl)aRARR- Botthlyb Svpkergtigeido @ %azo[ 1,2-
Pd/ C (0.02 g) and 2 drops. of triethyl amne. The PARR
bottl e was then char gé’ipmd@ﬁnﬁé'cé{boﬁﬁﬂ&si' and allow to
shake at room tenperature f 2 hours. The reaction
m xture was then filtered a@e filtrate 15
concentrated in vacuo to gi 085 g of crude
tert-butyl 4-(imdazo[1, 2-%] pyri dazi n-
8-yl am no) phenyl car bamgj.e. ) _kR_aNB;drain vial was
added tert-butyl 4-(ingda ,2-ridazin-8-
yl am no) phenyl car banat ex "{Ql./ 5vo0.26 mmol) fromlb
and 4. OMHO in 1,4 ggoxane (5.0 m ). The reaction

prr f or r 1 C I 20
?ﬁ?ﬁ’%ﬁﬂo[ Tﬁaf -b] pérrl ?52??1}11-%@’% gog@ﬁlzg%ié-‘%s%gg?&g%ﬁbﬁoéno'6‘°h1°r°'7‘
r esethylenidazo| & 2di]pyidasie thy(Qchi8tide @).52 gHes sy EbmVIB&mple 111,

used with no further purification. (1d) To a 2 dram
vistap I\R,a%hq%r@g(ga'l {10 ml) arrl)d NBS (0.5 g,2.7 rm(nol)). The reaction was heated at

SI: @s%iﬂrggﬁg&%%&%tg]éeéﬁ'tgﬁé&%' %ﬁldztﬁcg %1?@1%5 l:rl'e‘rrél"o've iu?lgjerr}gduced

1-ptebsdrbu Bty hemytt Jva? added-ahd Zre mixture was washedowis’d% Nazccl)g) (2x100
. mol ),

di [ ridi ne-3-carboxylic acid (0.13 g,

E@» 2&0 & 00 y)znd dhgs brine (1 36 miNOThe omRoBdayRas Were combined
P 7856 0, 57 | )oe T

5P 2005 SIS B b Rl SRR el gt
s dtdnalme tbatied sit silih @elhdPoriGed 0fa cbPudi ShrofA®graphy using
solvent was then renoved in vacuo and the sanple was

dPP th Seyl e etatepe €ig pabii phaserhEhis eswuitedoin Onkfsg pEipure Beedibyomo-6-
HEH@J.Z.%&&?%i@ 734 }a}gffﬂgfngnt) , which yielded 0.015
the titl il

g o e Co as a b TFA salt. 1H NWR (400

Mdzh) DIMEER B6gm feaption 1l @6s 4dbedtl3, 8dibrodadtb-chlbrél7- S) |
8.59 (1. Hdd, JJ7.38,2.29Hz),7.99-8.27 (3 H, m, 7.67

! 38,2.29 )
- methybinydazg 1,2-hypyripazing (Q. 1472843 mmal) from Ja) LOM potaBinoe tert-

ﬁﬁtﬁf{%ﬁﬁTﬁigg(l %gm&éyhl‘l_l‘glﬂ)é:él 1%})2 %Lpﬁlir M%&§ %eaggnn@r% s?irrseg for 1

2hbdt robin tenPATatORSEHRh € Obreamtratédinbra¥ud Orﬁemesulai%{%&%%ﬁl was
Sol vent | B: (90% MeOH, 10 % H2O 0. 1% TFA). 10 Sol vent

Ataken Bpinvis, acolgternrashel with FEAY2 xG0au)@nd hestbaine (48 20 mi).

=4 orddniiav B e dient ti m hol.d :
LB 9 e PR b T T G i
6sdlvdnt angpofativn] 0.0¢ LW ORI PEIRDT WY otfaibbd- FatHdy beXHIAHRE was
nyl )am ng)i m dazo[ 1,2- b Pyrl dazi ne-3-carbonitrile OR
1) V{8 ffipa gel chromatography (ethyl acetate/heptane, 25 min gradient :5-50%
ethyl acetate) to give 0.053 g of 3-bromo-6-chloro-7-methyl-N-phenylimidazo[ 1,2-

b]pyridazin-8-amine.

(I¢)  Ina5mlmicrowave vial was added 3-bromo-6-chloro-7-methyl-N-
phenylimidazo[1,2-b]pyridazin-8-amine (0.053 g, 0.16 mmol) from /g, PA(PPhs)4
(0.036 g, 0.032 mmol), Zn(CN), (0.088 g, 0.78 mmol) and DMF (3 ml). The reaction
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,~~N N HNVO 15 NC [00152] (I a) In a 200 m round
bottom fl ask was added 8-bronp- 6-

W@ hdoonss3m dazo[ 1, 2- b] pyri dazi ne hydrochl ori de ¥Gr/0Sm06/037056

10

15

20

25

11. 2 nmol ) from Exanple (1), step 1b, chloroform (55
n .Jhe_reactjon was

d 6,8 nmol ) .
h e\é{%selt?aﬁﬁl Vl%l@m@%‘te o i mig 6‘011) 88dCt 3oy sRptinnges weagiion mixture

a |
oy AR P NS A BHUGRD SR e v
Wi 1’eimoi>®c2ﬁ®icﬁ(2and the Oesuhﬁng matE Q] 6;&213 purkOEd byt pr epmdtﬂ'ehHBLC to give
brine (1.x he or?anlc ayers were conbi ne

1

arfObh & 663 é%lto-ﬁﬁlzlewﬂa%t Yl whertiseidazoht, %@prrma@ng%a@me

1.

T BB o A8 el VR RO B BB petig
nrmﬂeﬁylﬁﬁﬂazdﬂ Lty yratizines- él(i}mf’e (01013 B, 6.04% A@hOl) frém MEIR trans-1,4-
added to a m xture of

3, Bamgingeyshehesaned( lof 8i 1 exnel) iﬂequpw W@&@Mm@ed(t@ get g,160 °C

AT i PR e i Pl g B P et

PCI¢HUS 6126108 7@5@0@&1&6 lay@r %§coﬂ5&ﬁr&%ﬂ aidithéh Avdgted WRA MeOH
concentrated in vacuo to give crude 3-Dbrono-6-

e g tleennpugidied bl prepptaéing FPILE teary] the title compound as a TFA salt. 1H

PR GO NRE AORFE S o1 o for7 B AR ESF ( m

t
e ﬁ‘m‘}?ﬁ?ﬂ%kg {d ?L‘?n@?g[“% bpﬁpy mo@gt n‘%g?bf?' @ezs((@ B m), 2.25

?m@l z§0 (QZh(TONF2 220 Higj, 207 42@2@@1 Yo, a[ndan mqup 3.94 03 HTHel 41 -

ot (bR OB e BRI MR E R Cast ) ol QPRGTS

etBMImPES /56 nRd o‘/eth@%%d SJ\Féﬁ%‘Bth@"/PMé@)}PflO%lebeO 1%

The sol vent was ~ renpved in vacuo the resultin
ety @IolwmtsApthO% MeDyO % H£ O0geh TFesl)r@radtangrs&pfr%B 0, final

ac/é%t é@z Elgi%dla 11115_10)21 36]&80‘9 rBa ?Imenqtﬂov? rastg O{f ni%'n
6166453 O- 8ot mﬁfd@ wl?g @fgyﬂoﬁ{tﬁtﬁ@ab g)r gtfﬁéeltate@ &Lﬂtﬁt%ﬁaﬂ

ne- 3- car boni reaction vi
V\@socaduiesj sﬁnlahtodExanﬁ}Ié KXV(I) where in Ry, Ry, Rz, X and Y have the values

4R G5 4 SoE A SA e ssHhg lsa and subsinuaty th same

t@%&d&egasdfnaﬁh@@cycl ohexane (1.0 g, 8.0 nznol). The
m xture was lowed to nelt at 160 C for 1.5 hrs. The

melt was then cool ed dil ut @alblwlﬂh wat er 15 and

4 io—tlayer vas..
conpcent rat edeand then th MeOH, jand then mff&“fl)

pur |2) sl(@Hs) DYl G ahd) Y€ HPLC TO grve S g 0] €

tYPe cneoopoundisscn2 TFA $aint | edHHN 0 NV NH,| 376
Solvent tlpsﬂdaﬁ%ﬁqcalron@#e éé H.ls), 7 23 (2 d. J=>8380
F%&/GG tr lohexylami 80 HZ) 5| 96 ( S), (4
peel S Rl 55 o) o w—@ NB"@ﬂNHz 550
M 216235(2Hm311'5)201202 2 H

J ZFpRubgityentspi )md Y, pubglifption onthe @ (f(r@]apq ocqq:’; at thq_avaggle @@go}a—]atont
J=7.15 Hz), 1.24 - 1.36 (2 H, m. LCMS, nile 392

(Mr1). HPLC Rt, 2.69 min Y, peol um (4.6 x 50

nm . 0% 10098. Sol vent "B 0 10 % H2O, 0. 1%

TFA) M%%Hﬁmiarrﬁiocyclohexyl)-l\fg—(4-(ethyloxy)pheny1)—3-ﬂuoroimidazo[1,2—
b]pyridazine-6,8-diamine

’\(O
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(10% MeOH, 90 % H2O, 0.1% TFA). G adient, start 9B =
0, final % B = 100, gradient tine 4 mn, hold at 100%

w®2m7/4088314 fl ow rate 4 nmL/mn. 25 [00153] ConporeidEsS2006/037056

10

15

20

25

having the formula (la) were prepared according to
procedures simlar to Exanple XXéV(l), where in R,
R2, R3, X and Y have the vaIi Fiisted in Table 11,

using the appropriate starti at erial s and
substantially the sane progedufes as indicated. Table
11 Exp Nane RI R2 R3 X Y HE/ M5

6- ((trans-4-am nocycl oRex
(phenyl am no) i m dazo[ ¥ 29b]

am nols 8xnu,~\ 1 V(2)
Dyr i ‘e-3- HONHNH\ /
NHI | - rNH2 348 car boni ®Nk - 1111 30 *For

substituents X and Y, ubsﬁi/tLﬂiEn on the core
(formula la) occurs at the avail able nitrogen atom

- 2007/ 038314 PCT/ US2006/. Q3705 MPLE . XXV( 1

6 ][gﬁlﬁ%)r a r{g@)a mn 3839‘810 &%@ﬁﬁ%})oaﬁli“ﬁ gyas ?Sﬁﬁ’fc’@'@p he |( ngl I
;TR B losfic Bb NI ARE @3RN W8 Hcbh Brample
bdX)osterf [ aSKHAS (750 thd)hngd-sbleotfior 60.5lg] byt aardiel). The reaction was

ToH Bl 0 PG Rk B PROe Lo oTas. EHIGROPORE (8 by silca
Mgk é}ﬁgm%gr#ﬂ?f] ?etﬂyl ag?tZtgfﬁ?]%aﬁe, 2§|1§in%§(ﬁ£ﬂ.t Of1 5 m%élﬁff %{:ﬁgte) to

at- 80C fo cool e O roomternperature an
v @ivat 0.0&% g o€ fabvado-bretiiro-Beftive eithid4zopt, 2ddpirieazike.hy |

Neiicn P iseiine (P ml 58 4Cmael)y et ey aveing b s mimol

(b Scd o UG 6 OB 6o WA r HARRLBA0 L B dpine

g_(?_t)SE gLé4 numdbﬁ’bm}ﬂ_mag Et@le(lthel D).dﬂ?]e moagie ; d:va@lhﬁﬁted to 80 °C

silica urified via caolum chromatogra )

udihd @tﬂ‘f%g}!%f 3 %91'% ddesalution wap H@nﬁe%?qngaﬁs%%acugﬁg give crude 6-

¢ Efithd A AnPobef 3 SR St lod R BRabid paming

d&rhIn eQatrammreactiah vishsramadied @ctﬁexﬁiﬁﬁ(mﬁyﬁi&hﬂber 7-

[ hylimd , 2-b] i dazi 0.14 g, 0.43

¢ e RO by adeb et (0. 60k 0 Hho e Diiaen (4 ud fipms-1.4-
T _ _ . : )

a0 o SHE R IR SL R 0

vdaudhrs: The medisadstthergeovbdde dihakd wath v2ertaal @Rtratped With
et.h ace ateﬁ?d washed with H20 (2 x 50 M% and t hen
@

biGaterppethang i organip @y Wakfoscsmpsdsnddien dibiast vy MeOH,
aggy gfeh%@riﬁ‘é& by bﬁ%é@&v@ﬁgLﬁ' th %ﬁ;eqﬂe 4fTH (l,o%oﬂgd as a TFA salt. 1H

NMR (500 MHz, Solvent) 6 ppm 7.32 (1 H, d, J=6.05 Hz), 7.24 (2 H, d, J=8.80 Hz),
6.98 (2 H, d, /=8.80 Hz), 5.99 (1 H, s), 4.05 (2 H, q, J=7.15 Hz), 3.66 - 3.79 (1 H, m),
3.04-3.18 (1 H, m), 2.16 - 2.28 (2 H, m, J=11.55 Hz), 1.99 - 2.12 (2 H, m, J=12.10
Hz), 1.46 - 1.62 (2 H, m), 1.39 (3 H, t, J=6.87 Hz), 1.25 - 1.36 (2 H, m). LC/MS, m/e
385 (M+1). HPLC Rt, 2.25 min. YMC ODSC18 column (4.6 x 50 mm). 0%-
100%B. Solvent B: (90% MeOH, 10 % H,0, 0.1% TFA). Solvent A: (10% MeOH,
90 % Hy0, 0.1% TFA). Gradient, start %B = 0, final % B = 100, gradient time 4 min,
hold at 100% B 1 min, flow rate 4 mIL/min.

EXAMPLE XXVII(1)
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sol vent evaporation, 0.14 g of crude product was
obt ai ned. Further purification was done via silica

W(ge(lomkﬁsamat ography (ethyl acetate/heptane, 25PEi/0S2006/037056

10

15

20

25

gradi ent :5-50% ethyl acetate) to give 0. 053 g of

3- brg&o 6- chl oro- 7- net ﬁ- enyl i m dazo[ 1

b] py Y daFTFr4 sanaﬁpw(gloh(emh;vl&\-ﬁ( (%llﬂow)pmlw})o&mvélyw@dazo[1 2-
was added 3-bronp-6-ch

phenyl i i dazo[ 1, 2- b] p }’}?)g‘g‘}a%h&gé g)r%@aﬁlgfn?o. 053 g, 0.16
mmol) fromla, Pd(PPh3)4 (0. 0360gt, 0.032 nmol),
Zn(CN)2 (0.088 g, 0.78 nmol ‘d DMF (3 m). The
reaction -109 WO 2007/03831A T/ US2006/ 037056 was
heated via mcrowave for g mn at 180 C. Upon
cooling, the reaction n1xt re mas d|| ted with ethyl
acetate and filtered t a 2cellte The
solvent was renoved i acy e resul ting

mat eri al was purified Py pNep@fat ve HPLC to give
0.013 g of

3- brono- 6- chl oro- 7- met hyl - N- phenyl i m dazo[ 1, 2- b] pyrida
Z|[901857é| pilhe. 5 (HQB M of caids Arbrerorg-son 35- opyridazin-

S%ﬁ?@&%??ﬁ“@%ﬁ‘%ﬁ glg)f‘g) '\grtep 18- g lel 0. 045
ﬂniﬁh&:thbiﬁﬁb}batmeanﬁ i) AOHL(54m]) dn@mzoq,@ vl ohaexaded A dkrofs of 35%

0,..8.0 nmol). The mxture was allowed to nelt at 160 C
f GFBUB agetic acih eIhasieactigasvasistirred alol Wd'C for [L6hesd Wietrppction was

8RR BAL ARk S P ST SRTB I, TR
aﬁﬁ]}Xﬁiﬁ@Bf Brdrhé-6thiroBLapd ffl@hidﬁﬂo[m@-@ pYAdHineentd¥e8-dichloro-3-
title conpound as a TFA sa 1H NWVR (400 NFE Me QD)

6 pklimidazql1,2¢p]pwjdazine peere otytalesd eoH{l safs, 6. 97 (1 H,

{] Zizl‘] %ﬁ?eg’%é;h ?O‘ﬁ%‘%é %)1§-| Jiqmo Q*E%h'_'ﬁrm?e @?? Eﬂ 'lq rﬂmol)

33120 2oetiab a i of Poiin ahi,ode, iRl e and
H, Sg f4%.a- 1. 7620(4 H, C(n')c LrC/l\/Sm n?le 336&;%)92})}' %a& o

HFﬁth:leh10f<23586thY1ﬁmdml 2pdpyrBlazse (B D&hg Q4 neml) bgthrﬁgrn lain
a0 9094 e 1 TF
SORNE Y, 15 SpHu e 00C ey ol e soluion

S v &h&ﬁonc&;trafddriﬁ vacé 1B giveldilie @&mafoent@tdtm hemyr) 3-
hold at 100%B 1 mn, flowrate 4 nL/mn. [00

Cﬁwﬁﬁﬁﬁméaﬁﬁbﬁﬂﬂpﬁﬁkwﬂh&ﬁmﬂ@ (la) were prepared

mﬁé%d! % Sl RRE g Bl ud e GRR OB heny)3-

| insdti@dinhifaopb beb]gytidas i ambR (BNB00/5 BB FoM Vb BEH trans-1,4-
mat eri als and su stantlally the same procedures as

i ﬁieﬁmsla@@@lohmeé 11g 8 rrzat: TR nREtURWHS a&kzwe/dl\vp Inelt at 160 °C

( P£ 4 ami noc % e
ey P o Rt i, ISPt Rpr fq epted v
Nld;?ehﬁﬂémemh@a/ r'mlsa&g ﬁwbmm&éﬂ&a@ed and then diluted with MeOH
6-((trans-4- anlnocyclohexg am no (3
aran thed prrifisé py pypphiativel HE6 1o 2ive mle c@npmd@s\am galt. 1H
L R o Eﬁ?z, MeOD) 8 ppm 7.62 (1 H, s), 7.25 (2 H, d, /=9.16 Hz), 6.99 2 H, d,
J=9.16 Hz), 6.21 (1 H, ), 4.05 (2 H, q, J/=7.12 Hz), 3.64 - 3.89 (1 H, m), 3.00 - 3.22
(1 H,m),2.48 3 H,s),2.17-2.38 (2H, m, /=11.19 Hz), 1.99 - 2.18 (2 H, m, J=12.21
Hz), 1.45 - 1.71 2 H, m), 1.22 - 1.46 (5 H, m). LC/MS, m/e 381 (M+1). HPLC Rt,

1.91 min. YMC ODSCI18 column (4.6 x 50 mm). 0%-100%B. Solvent B: (90%
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b] pyri dazi ne-3-carbonitrile .For substituents X and Y,
substitution on the core (fornula la) occurs at the

W@@i7l3dshie nitrogen atom 25 EXAMPLE XXVI (1) PCT/US2006/037056

10

15

20

25

1V6- (trans-4- an1nocyc|ohexy|) 1V8- (4- (ethyloxy)phenyl)
-3-fl d d

W IoBH 1B 5B bt ek &@5&%&?355‘%@@0&»@%‘% Hy QRIS FA).
;B‘%@gl\%pgtaﬁ ‘%l@m@ﬁnaﬁ ‘;‘aﬁ_)s %egﬂt I{lg @%_Iu g, ol?ollé aef J 00%8'B 1 min,

romo-6 chloroi'm azb
hyftbvoedad @rrhbDnisal t (0. 33 g 1.4 mol) ﬂomEkmmle 5
I(1) step 1b, CH3CN (7.0 m) and selectflor (0.5 g,
). The reactionBxaspleXXViBdat 50 C for 6
hr s 1(irens-¢-omimeyelahed DN - - (etiedexy)eny 2t intthyiasidazo[ 1,2-

done by silica gel chblpymdofrcafididendyl
acet at e/ heptane, 25 m n gradi ant of-50% et hyl acetate)

to give 0.085 g of
8- br ono- 6-chl oro-3-fl uoroi m dazgf 1, 2- b] pyri dazi ne. .
hal 3

(1b) p-Phenetidi ne (0 044 4 mmol ) and

triethylamne (0.1 nm, mml) 10m@re added to a
m xture of -\\ 2

8- br ono- 6-chl or o- 3-f o n1ﬂ Z0 b]pyridazine
(0.085 g, 0.34 mmol) fr n1|& | (1.7 nm). The

m xture was heated to C an stirred for 16 hors.

The sol ut| on was then concentrat ed in vacuo to give
0S8 (1a) A mixture of 4-bromo-6-chloro-2,3-dihydropyridazin-3-amine

o MR AL Bl

6mhbb)ramdl\E1(OﬁH (91 ﬂﬂ)))ﬁymneﬂ)at 80°Cofor 48 hrs The reaction was then
fl uoroi m dazo % yridazi n-8-am ne 0080% 0.26
m?emenfrﬁf@ﬁqtq %“YEWG apg Hpigratedsfrory idigthod 6wt | Ynexd @tlen,.a@ oily

gna%g@ah eldh elirl{tnc&t%?ﬁ\gﬁgc %oqgﬁgal ?nus?gguth %ttlle?n%l gnd the

\A@m«snea ﬂdlleerddraa atreitture bh8-bebradloahtireRimdenctiiznid i ARNDLC
er was concentrated and then diluted with MeCH,
a RiPSEidERnD 31 65 wichigrogh ety A2ty Pl sl

st Yoney RN A5 1 Sl o eyl Byoaite UiHs o .57

J &;Iﬁ@l) Weje add6d &Ba ﬁﬁxtl:d;e of8-Bretholl)chido-2,3- @ ethiifdidasd[1,2-
4,05 (2 H, 3.66 - 3.79 (

3 bdmcrlsla@ef &tﬁ érﬁ dzchi@fozﬂ dimsthylirgidazol agflﬁpyrldag)ngHﬂ 6ay (0. 063

gn@) %% nﬁégl}gath%ln Ig, @%t(zﬂz-[]('l %21_%?)2 %r’,@%&‘turlﬁ‘,iwas hg%tgy to éO °C and

( Mhiréd forlBB GrsRt ThedoRBiofiwhs thdWeonb¥peh®dGe vidad 4. 1)5165 QX
0% 25 10098. Sol vent B: (90% MeCH, 10 % H20, 1%

wﬁpara%? FERC (RO-109%0d thappl/ Wi 9@%%@@11%0 This gawa)). 013 g of 6-
40%% NI(4 e%ﬂo%%he@l)? %ethy'l 1daonlBZ -b]pyr %azﬁrsa di ent time

(Ic) Ina2 dramreaction vial was added crude 6-chloro-N-(4-ethoxyphenyl)-2,3-

dimethylimidazo[1,2-b]pyridazin-8-amine (0.013 g, 0.04 mmol) from /b and trans-
1,4-diaminocyclohexane ( 1.0 g, 8.0 mmol). The mixture was allowed to melt at 160
°C for 4 days. The melt was then cooled, diluted with water and extracted with
dichloromethane. The organic layer was concentrated and then diluted with MeOH
and then purified by preparative HPLC. This gave 0.005 g of the titled compound as a
TFA salt. IH NMR (500 MHz, MeOD) & ppm 7.24 (2 H, d, /=8.25 Hz), 7.00 2 H, d,
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hold at 100%B 1 mn, flowrate 4 nmb/ m n. EXAMPLE
XXVI1(1) -111 WO 2007/038314 PCT/ US2006/ 037056

WONBB0g0B8NS - 4- ai ni nocycl ohexyl ) - N8- (4- (et hyl oxyh@iTesz0§/637056

10

15

20

25

3 -nmethyl imdazo [ 1,2- b] pyridazine6 8diainine

ﬁﬁ@p@@w\é\pgﬂ% s (2 B, g rle06 By, 3's2 Y38 & m), 3.02- 321

5 (HETRy 45 8 B 8 .48 QXS RRYTA S50 I 28T R 0300 14 2

rom

dumahhmqyms&p@ne% 11 GZ@H nﬁt 089 ((5Hﬂ )I—arsd H:QCt 2«2 M3k (2 H,

was added in acetic acid.

: é%hwmva@/es&%psr%ﬂ) S DPLbRE24Ymize YA ORRG1S é@l@mndﬁ 6x 50

X ddJ
oy PACIRAE SRk ah e (P NRARS R0 80 1o, FE TR SohAi
8{brBMcGHE M o B3 mﬁ%mﬂA NGeau&lt Istadt BiRpy 0] fhad on s :'sm@b

6, 8-di ch] or o- 3- rreth m dazo[ 1, 2- b] pyr|da2|ne wer e

olgragiond dimest ma, hel attsl,OO%ll?a)l minPflewette o mE/MI. 068 g,

0.5 mml) and triethyla 1.1 mol) were
added to a mixture of %Xam{ﬂ%}&lﬂl)

8- br ono- K=(6(1eme43mhmb&el dHgk mba igridle12-BipRiiasyis8d
6, 8-di chl o(rgt?, nmet hyl |&n51&dazo bﬁ pyri d%m ne (0.011
g, 0.5 mmmol) both fromyﬂ)bemmnmlfenmd(elo m.). The

m xture was heated to 90 C grd stirred for 30 hrs. The
solution was then concent d in vacuo to give crude
6-chl oro- N- (4- et hoxyphenyl ¥ met hyl i m dazo|

1, 2-b] pyri dazi n- 8- am ne. Joln a 2 dramreaction
vial was added crude 6- chhgr%vd\l-(4 et hoxyphenyl) - 3-
met hyl i m dazo[ 1, 2- b] p ridazin-8-amng (0.15 g, 0.5
mml) from!| b and tr o ﬁocycl ohexane
(1.0 g, 8.0rmo|).Th\ xt Ilowedtorreltat
160 C for 48 hrs hrs. The Nel thva then cool ed,

diluted with water and extracted with

di chl oronmet hane. The organic | ayer was concentr at ed

apgd1sben dig) ut ed Toial 15 FEOb mBhEhel AN bdiz8sbsiMonamide (58
pr epar at ive HPLC to g ve the title conpound as a TFA

sag 0 lenseope)Sipsplasiimme(®) (2me, 0.8922 mmol), 4,5-

b%?dl%tt n&}lpho ph %969-8#%41 ity Gy 067 g om

( Sarbonan} (249. rﬁ ) 1-253mBw]). (tflhetthbemvas &rafthtéBard badk filled with
217238’_él)om,mJ =11. 99-2.18 (2 H, in,

19Hz
Jaipogen. § oro-gBloroimidarof ?22 bﬂpymiazme ¢20.mg 04@665nmtol)

coeesnatedh M s s Hf’tﬁaﬁtwé R SRy R pupps

- lﬂ&vé@oﬂ&@tﬂtqaﬁ Qﬂﬂar E’@Ibﬁd@z GB6£DBAOD G as then diluted with

dichloromethane, filtered and concentrated in vacuo to afford crude N-(6-

chloroimidazo[1,2-b]pyridazin-8-yl)benzenesulfonamide 100 mg (73%).

(1)  To N-(6-chloroimidazo[1,2-b]pyridazin-8-yl)benzenesulfonamide (100 mg,
0.325 mmol) from /a was added trans-1,4-diaminocyclohexane (1000 mg, 8.77
mmol). The mixture was allowed to melt at 165 C for 3 days. The melt was then
cooled, water was added followed by extraction with dichloromethane. The organic
layer was then concentrated in vacuo and purified by preparative HPLC. This gave

4.5 mg (2%) of the title compound as a di-TFA salt. 'H NMR (500 MHz, MeOH-Ds)
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McOH, 10 % H2O, 0.1% TFA). Sol vent A: (10% MeOH, 90 %
H2O, 0.1% TFA). Gadient, start 98 = 0, final %B =

wao®;y/osp3adi ent time 4 min, hold at 100% B 1 rriP(:T/USiooaxA)37056

10

15

20

25

rate 4 nL/mn Exanplelx>h<V|||(1)5 ol
) Rl SR o TR 1B ) Sy Tt B33 6 B T o 1,
bR O ettt SR L P Dy P P e g Ygmt 34

0, H,Gu}8.01018 )n/é 8 OMINERANPHRLE( 100 slig DWa@ers Sunfire C18 4 6 x 50.
3-chl or obut an- 2- one O42ng 3.3 mmol) and EtOH (1
2

mehQ@%&.B %o MeQoad 0% 08 0H s TFAhel:r d6tNeMHWAS Y H20,
{1)/ ncentrated to dryness and triterated from
d|e éther. Upon filtration, an oily material

resul ted The frit cont aEmlﬂﬁlethQ(lby solid was
rinsed with nmethanol and the material collected as a

m 2t ensot-agunncyelohexybrk Vr & amiligoitiidasohls-ibipytazihd-3 T atl®nitrile
b] pyri dazi ne and
6, 8-dichloro-2,3-dinethylimd 1, 2-b] pyridazi ne (HC1

salt). (1b) p-PhenetidineN(09% g, 0.29 mml) and

pot assi um car bonat e (O.N12 0. 87 h) were added to
a mxture of 8-brono-:¢C -2, et hyl i mi dazo[ 1, 2-
b] pyri dazi ne and N<

8- di chl oro- 2, 3-di rret yllphda%o[l 2-b] pyridazi ne (HC
salt) (0.063 g, 0.29/fmol) both from]q, in EtOH (1.0
m.). The mxture was Neated to 90 C and 20 stirred for

48 hrs. The solution was then concentrated in vacuo

an®01o0t i f (led by Hr(é}:l\i?tb@ﬂb@nﬂb]_a@ﬂmdzh@@% 1 mmol) was dissolved
t Thi 0
N%? QISQ?MFVQ rﬁ{q)n %!(a;%/% gr%é/e%)a ng:ro:ge{l )ﬂlo %E%rg,za&ld[%oo ed§o 0°Cinanice

1b3&1bP@M§dlﬂﬁZJUﬂt&1cw'OlriﬁL 1(danf), 1N THEZsdhitadn %@@ﬂde@rhnd the
vial was added crude 6-chl oro- N-(4 et hoxyphenyl) -

dmfétuﬁfywmléra&qs{ to spir f5yr P mpicia P RC m@mmtme@@@regfor 33) in. The

TR Bl RS 78 B Cath A RS STAE
16@9yﬁd&ﬂhe ® 1@%@, 1 thRd®]yedrh Baaspld ERIC AL wil 4dde@dThe

with water and extracted with d| chl or onet hane. The
0 F@&W@Wﬂ%@z@ww@tg s@bfw: SfAmrinrtd "@rad pﬁ@mght #tupei tempenamre

t hen. e at Thi.s o
o 10058y S dnE b e TECRO L) SbbeienleRuinid 10%
( D201, Welter aive 6ihe, &n@ aed oved aﬁl@ydfbus‘ina gluﬁrﬁsulﬁéﬁet T?ne@@lvent was
(2 H d, -113 WO 2007/ 038314 PCT/ US2006/ 037056 J=

HEgmowsd iz vaquorndghe reultiag petarial was pudigkbyHilica B 6 2 -

3, ﬁ%m{a&og}_‘ﬁphgf;&fhﬁﬁ %?g%teﬂée?ﬁéagl%,(%s( o) gradle)rf 5?50%] etﬁlyl aceta%@)) to

PG50 i N i ey

( blmiridazin-8-amine.
(Ib) A microwave vial was charged with 3-bromo-6-chloro-N-(4-methoxybenzyl)-
N-phenylimidazo[1,2-b]pyridazin-8-amine (220 mg, 0.49 mmol) from step 1a, zinc
cyanide (34.8 mg, 0.3 mmol), Tris(dibenzylidenaceton)dipalladium(0) (22.7 mg,
0.025 mmol), 1,1'-Bis(diphenylphosphino)ferrocene (19.8 mg, 0.036 mmol) and DMF
(2mL). The resulting mixture was heated in a microwave for 15 min at 150 °C. The

solution was cooled, diluted with ethyl acetate, washed with saturated LiCl solution,
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m. LM, nile 395 (Mtl). HPLC Rt, 2.49 mn. YMC
ODSC18 colum (4.6 x 50 5 nun). 0% 1009B. Sol vent B:

W@ 20908830H, 10 % H20, 0.1% TFA). Sol vent A: (ROPBWRBEA3I7056

10

15

20

25

90 % H20, 0.1 % TFA). Gradient, start %8B = 0, final %
B = 100, radient time 4 mn, hold at 100% B 1 mn,
£ |Gigd oxerear &y@ppwﬁgnmmlﬁatm%@yentrated in vacuo. The resulting

N ésq%\](e(\;v{n Z%fféﬁi%glcg%%% {r?%gxgleh@m@o )eﬂl ac&éa%/&eptane) to provide
I'N 1Smg 6F SNkl oro-Blchbo-NE4- ﬂl&ﬁ&)’é%éniyl)—H)Sph-Eﬁylﬁnﬁﬁzﬁ1ZQO@I})?HEa21n-

t ube vvas added benzenesul f onam de
tr& @P@Pbenzyl i deneacet one) di pal | adi um (0) (2 ng,

@% BT ey sreo i TIIRreRa phemgimidazol 1.2
Py - Amﬁ:ﬁ@@ﬁﬁ; BI05 &db h%g 24R-v (&an%gm_

mm . The tube was evacuated and back filled w't
nulwd@gﬁwclc@ewlombax@atc 2Dmgi @il dmnol)ﬂpa:lzladqlpym da::atmél 1 mg, 0.005

s 2ol 2t YRS s B Potsbn o BBz U £5, 201 mamol)

a'ah@‘d@s@lﬂa@aﬂ&@ﬁ&te @1001199) Fad ﬁ"s]?ﬂ Oe@ﬁ#&ﬁﬁl drUil@ dfbid {1081) i ina

was then diluted with 20 dic romet hane, filtered and
cdrefleniined sagptim cammdo'latlo Thé fensel \msqmlegd&\(rﬂa argon and heated at 105

¢ hg%‘hﬁi@ g%/?é %}f %r})guc% I(IH/ZSI\/lel 1) ? (%] ﬁ)efg %?e%lerflto(n%g od ©
rl\nl‘c(ngvéiﬁblgrél’éﬂg War %ﬂtm% rﬁit?ﬂeﬁb %'r&cﬁoﬂ lig &ﬁﬁ@ieﬂﬁ%{et%u a

fromla was ad
t lpélﬁoﬂ Ceﬂtedllnd Iﬁnﬂ@d:lyfc}badhmadl with 300! eigthyd aé'@caterrﬁ[‘hb yolvents are

Th i to melt at. 165 C for 3 | ]
g R R g o S ink 81 apspdia indamh a8 A Hpaled at 50 °C
by,rext TRCLdaSonMHoed! &ﬁ#ﬂét@ PBhARDEF thyi’em hgi‘grﬂe?lzyll ¥etting

was then concentrated vacuo and purifie
prgepar dtHA/B rHﬁb@d Uitiesa gfasam oflaibamigth¢ PAdltm mJBtmre takbeup in

13\338@@ 5897 gﬁi@%%}%s%%w{ f%f@eﬂe gHZ ?95175 t %fd
coﬁﬁglﬁlﬁsg@% 3#5 1\£§ é)g (3%(1\411)7 ]1?( Igﬁ/h% &ﬁh@}ﬂ P8 é((ig ), 7.48

(IZH'Lt TF)&HZZ, 239 ezmzu (1118 Hz) W)Z7 QAHSd, 6 HA), 6131 (11H$4;) (5200 1H, m),
?1 HPLC, 1.600 min. Waters

sér?-fl( E @182 £ @He nsbz 1503}51419130}@52 @H. 99% MeOH 10 %

H2O, 0.1% TFA. A 10% 5 0.1 % TFA
Exanpl e XXXI (1) VEixhinplO XXXy

6 ( (t 6aﬁm@az;aammnom@ieapmmbpxsa)lﬂﬁmaﬁidhmmzn@]gﬁrzaazme 3-

2-b] pyridazine-3 -carbonitrile
carboxarmde

: NH
N\ S .\\NHZ
} o
N N
H
0
NH.

[00161] (Ia)A mixture of 6-chloro-3-cyano-N-(4-methoxybenzyl)-N-
phenylimidazo[1,2-b]pyridazin-8-amine ( 25 mgs, mmol) from Example XXXI(1)

- 116 -



N\NH2 , NON N 10 [00160] (1 a)
N- (4- Met hoxybenzyl )aniline (215 ng, 1 ninol) was

waele®sosssed in dry DVF (4 nlL), placed under a PCT/DSIPE6I037056

10

15

20

25

at nosphere, and cooled to O Cin an ice bath.

Pot assi um_t - but oxi d ln, 1 [, 1M THE sol utian
P B0 NP (b i SAEGRE (0 bt a P e T9Tio el pes heated
m 0 r .

; etg & : (gn,) gcg‘nl]%)r}? u’lﬁl%qaﬁé(glﬁgg\g# %{3%&5@ tJd?)oglg(]gllnglﬂ%turg h&d concentrated in
3,v@ewh. bUpsmaddlitodnl ofr1 M HiC azegcipitatd orink pThe gezipitete(vdsQollected
m‘ky 1 mmol) from Exanple XXV, step ]a was added. The

ittt} bratiqpaandgiried d BroyislestS s ofcra®s Gt S-64c and

0 ' . )i r .
aFRe R A PR SIBEE R oo Rl oot Rimide
seggntTcad Vil sntainid®%pudk i6@hlorve8-@- and brine, and
dried over anhydrous magnesi um sul fate. The sol vent

wasethe (phenylesniso wméirazeld . 3-blpuridazieg- fratiberamidgads mes from
il b ] | 20..ch h . .
e bR ek PSR R PR Y soulrigg gy

t Qyasiegred €216D L7fof 4Bf The mixture was cooled to room temperature and

3- br ono- 6- chl or o- N- (4- met hoxybenzyl ) - N- p_hen‘yl I m dazo[ 1

, Ailutedayith water epuging gipaecipitaidio farm dhenewitgicayasgeblected,
charge it h 3-bronor 6-chl org- 4- hoxybenzyl )z .

R BRER T2 37 BB T GGk e a e b R g 8-

mm&hﬁwamgzggg@mmmmﬁ&ma iyl @aAiR43-BarbBxaridl.

mol ), Tri enzyl | aceton)di pal | adi um(0) (22.7
ng/c)0 Conds s)-4amimogyclghexplamiyd)hdéphi no) f er r ocene

19. 0 6 [. d nL). .Th | ti
s e TR ho RS b BV drinks e OB Grogn 26 was
TREspea@ddihitafuacetic a01dgthnl Jahd h&fedVots0 °Etibybh.aTRE Mi-Bure was
washed with saturated Lid solution, -115 WO

20070 583 0m POPLIagzoaB] B8 Habeoradid astil weeevaperaiadrunder a stream

TREFRIEME PP SRS RRRRR BB LY el st and
g?ﬁﬁgﬂ@% f@gp@g hPI(S6 mbtimk 2acak aF BlehRRHEBRPolR] AT PYFARalt. MS

6-70hBos M31) EINSME- (Me O Hok Y bidh Yy, 7).40N2bh enfFlHm), Ja30RH, d,

o S2h -5 Bh g B STy A S BN IATH Pk 230 @H, )

[%.1%—,gﬁi,ﬁﬂ):i(l,cgg@nilgthmp@m%g_rrg, 0.05 mmol ) from 1b,

tert-butyl” (trans - hydroxycycl ohexyl carbamate (22
ng, 0.1 nunol), pall adEXAMPLEaXXXaH€!)(1.1 nmg, 0.005

nmol . Ll Cq

1, z,%‘f-%z'@ﬁﬁéﬂwas%mhemﬂcealilxltf\?rnheamwam&n@lﬁw@w@@&
cene (7.5, 0.01 mmol) and ¢gsiHe carbonate (100 ny)

was suspended in anhydrous dioxane (1 niL) in a 10

Tefl on i ned septum capped y¥¥ak. The vessel was purged
with argon and heated at 10 for 48h. LCMS shows
that product (mz, M1, B89. is present ("-25%

conversion) along w t Nx ( materi als. The

reaction is cool ed a@/ﬁ:i I}Er ed u a
\N N '”INHZ
H

[00162] (ia) To a suspension of 3,6-dichloropyridazine (11.25g, 0.076 mol,
1.0 eq), silver nitrate (6.41g, 0.038 mol, 0.5 eq), propionic acid (8.39 g, 0.113 mol, 1.5
eq) in water (125 mL) at 50°C was added a solution of sulfuric acid (11.54 mL, 0.227
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plug of celite and the celite pad rinsed with -5 m of
et hyl acetate. The solvents are renoved in vacuo and

wo b@708s8u ti ng oil suspended in 1 nL of TFA anPCTEs1006037056

10

15

20

25

30

at 50 C 15 of 2h. The reaction shovved conpl ete renoval

of th P- met hoxyhenzyl otectln . TFA is ]
r éRo v 0eql)J Hywat ehkllgé y sg lufiog mggs ﬂlﬁ@eq‘l gé@-ggiaﬁé then a solution of

Lnrzﬁé%gélg¥1?13}%?sﬁgé% (5 17 &“@%‘7 éi%yg‘@ @r\ge%spalﬂd!f {1 esq‘oxplxr in 20 minutes.

C dThecsuhIﬂloﬁﬁvaa tH'dﬁAneaaHlo 7V fiot 80 ﬁﬁﬁutéd\/l*-’fﬁe 1eédtloN|h’5§lut10n was
P{)?81 1Hq4) 7.48 (2H t. J=8Hz), 7.39 (2H,

d pogu-eg, yice watpryand: ‘]us@ed tg-p&l th 36" /Qq_m{n_pmmlgyydrgm g solution.

1 '1761)15'1% (}3%9] Fa6 %E&Jctédl w%ﬁ f ?etﬁg@ (3@ and tiik the Dxtradts v]i@lied with

6-wdtér! Bufise, @nadfwi\iﬁ@yﬁlhﬁlfbﬁkfﬂie)a@mcﬁﬂc)en&a@ﬂ lih V@b NTHazehlting
1, 2-b] pyridazine-3 carboxamde NH N ,\NH2 NONNH O
Np:gmdwzllmt_;gr_p]i u§1;_15)a;a\1$ﬁ3§2tcmc€na@q>graphy system (120 g silica cartridge,

B
;QP@%OB%émé tme/e 11165 g\/’@l\éoﬂﬂ@ii& 143 mln Waters Sunfire

n),
( &18 qelymm (H6 diSOxame Q% 1@9%3 nS@lvmtﬁ (Ys Mﬁﬁﬁle}d) Yot 0, 0.1%

1506 0 AP PSB85 RIS Gl .

of% BM: 6, g@acﬁér@ G 4 Al hbRIAB 00%E 1 PRIRCAlRY tAE & WBSmin.
col | ect ed filtration and dried to prowde 35 nys

oftl®r ude 66)1@ pm@;—e@y(p@ndazm%@ 5 g, 0.020 mol) from /a was suspended in

TS0 ST GBS B A eanie R e s appegied o 145 °C fo

CQRt BhdWeR&tichl beRiol vl lc8618d 8nd {ifn heated once more at 145°C for 1 h. The
met hoxybenzyl ) (phenyl ) am no)i m dazo[ 1, 2- b] pyri dazi ne- 3

- caietoviesieihe V35 ungapped amd allwedkds stidaiedom temperature for 30 min and

- oLt i gt o O PR A AR he R0 v piekit s washed

MiwihUES wHRS ak@@liQltotedvd OB 8 MRRHAS bf ﬁleadéglré@6 Ghiotg-sd
with water causing a precipitate to form

pedwipridazie-3wasine ehd thet @dhlormﬂw&)ywdamwaamme aggloisomer

d
i{:?&ls;ﬁg/? 138, éﬁq@%ﬁ} HBHERH &7 ity Watqep Suntire C18 column (4.6 x
B gy, beAzi0bY4E hedlvdn: 8910} MEOWNJ[ % L20, 0.1% TFA). Solvent A:

1, 2- b] pyri dazi ne- 3- car boxam de.
6 {16 ML 90 %orl60 Oyich (Tﬁé))y(l}ladlenb)sta& %PB4=0, final % B = 100,

T P

tyid)| uahaeakiuee H%- @hfokdrg)et@&%rmﬁh@aﬁmﬁxe%gd ChiofS-42N-

The m xture was
ethylpyridazin-3-amine (3.50 g, 0.022 mol) from /b and NaHCOs (3.73 g, 0.044mol,

2eq) were suspended in MeOH (20 mL) and treated with Br, (1.25 mL, 0.024 mol).

The mixture was stirred at room temperature for 24h, then filtered. The filtrate was
condensed in vacuo. The resulting residue was resuspended in EtOAc (100 mL) and
washed sequentially with sat. aqueous NaHCOj3 solution (2X20 mL) and aqueous
NaCl solution (1X 20 mL). The solution was dried over sodium sulfate. The solvent
was removed in vacuo to give crude 4-bromo-6-chloro-5-ethylpyridazin-3-amine.

LC/MS, m/e 236 (M+1). HPLC Rt, 2.15 min. Waters Sunfire C18 column (4.6 x 50
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cooled to roomtenperature and the trifluoractic acid
was evaporated under a stream of nitrogen. The

WO e®rdss314vas suspended in methanol, filteedr tRCT/ERE037056

10

15

20

25

30

solids and purified by prep HPLC to provide 2.1 ng of
t he 1 ed ound as TFA sal fn/e 366
RV B afto et T BorbayeOR, boq B €15 iohl sSolvent A:

$ (?fg{(ﬁgbgg % fﬂﬁzohg.’ﬂ%)sﬁf%). %}iﬁﬁ&ﬁm stk i Pg'ﬁl’}m %6 ’334 166;

ix%élﬁ?iflgtiﬁ)ﬂae #inin,hobbat( 126 B, mih, w2, 4 ML/mEXAMPLE
N6 44 s -@lHeroacaiipiney €1 bR O L1A-maely 9P %onNg Hhore ias iaddedte @

[ 55% %lgﬁ]é)g}é{d(lfd; azﬂfgﬁlg%s ﬁ@%%’ﬁs %‘&kfﬁ@dﬂ%% amnl}le Fg f& g,ld W mol)

3, Bordi/e M BIOWY30 8221 MRe inldurdSohs Healed &n ABdaled Vialtat 8GPC for 24h.
silver nitrate (6.41g, 0.038 nol, 0.5 eq), propionic

actAVIg was regRo vy plsaqvﬁland thessolid gjas irwummécd maestone/ At (1/1, 5

50 ded sol | furisc.acid 1.5

@Z‘W tere%ﬁnd g’é’dﬁtﬁégﬁﬁ Elégtgﬁ Oﬁo’%g%) %nl | .
3 é@hﬁﬂﬂldéﬂb[l’@lb‘}lﬁyr(dhgﬁe Bk dn HONEalsGLOZ &, %OV@?ﬁBﬁﬂl@/@MS Om/e 260
60C and then a solution of amoni um persul fate

g, (wlézﬂPﬁcél Rt,3.68 wiy) Wetsrsamaier ¢S mlunw13(446n< ibmm} 0%-

m TR, Sttt Rodtb T ded QS BB bR (i meom

wedoeY, 1 0ad) Ushg dGiadicht] startwioB B B Ginprm B Il(l)m Snafetife 4 min,
solution. 5 The product 1 was extracted with

ditoid rlORkt Bdreing 8ry ratendind irext r act s washed wit h

corEinet BURgH A oS ERr b i P B e dpgine (0 me 02

PUhnbl, qcéqyﬁbﬁgz@rhnh%@@hmmtzggﬁﬁ@m 156@%@@1:&&%%@ tert-

silica cartri d@e, 5% et hyl acetate in heptane)

prl?omxal@e (U< mbn@;éh nund, B35 ¢ cweresuspendechipl M| (:BamLh gnd stirred at

5 i 1 The et v o bRpe bl S50 Gttt A sty Syl et

0%nIPR¥Batum@d d/QIMitidR; diQDWRVEE} him 581tk HRE co&eﬂﬁ@tec—f 7 A)acuo The
Sol vent A: (10% MeOH, 90 % H2O, 0. 1% TFA). G adi ent

strandueows:plmﬁeﬂuumg an%‘sBOzchmmtogaldm synterrt (resiioadaniridge, 5%

d 1009 fl
oL TS b ey [ eids P o Ao R 53 o
] %]ﬁy@mﬁﬁw&ﬁ%d(zz%gﬁq@mss ﬁ@%i\'ﬁ%ﬁ)’l&{m thnz B4 min.

seal’ed m crowave tub& and heated at C for :
TH¥ atesdomilionCéd Loluinor(4iasS Cool) e §%ah@0%Be Soheat Ed(%%cMeOH 10

The o 5 e
54,0065 i TG0k FRUEGoh 2B, P ST TR g, s
| B R 0, $RaPAE =100 gxgdl%nmér henig! ‘Hdl&j all TURD, BridghedofUhte 4
was filtered and thén washed wth ice water and dried
tonlgimie 3.5 g of a mixture of the desired 6-chloro-5-
(If)  6-chloro-N-phenyl-7-ethylimidazo[1,2-b]pyridazin-8-amine (22 mg, 0.08
mmol) from /e and trans-1,4-diaminohexane (230 mg) were combined and heated at
165 °C for 4 days. The mixture was cooled to room temperature, then diluted with
methanol. The resulting residue was purified using preparative HPLC to give the
above titled compound as a TFA salt (18.9 mg, 66%). "H NMR (500 MHz, CD;0D) &
7.95 (d, 1H), 7.62 (d, 1H), 7.27 (t, J=7.4 Hz, 2H), 7.0 (t, J=7.4 Hz, 1H), 6.85 (d, J=
8.2 Hz, 2H), 4.0 (m, 1H), 3.20 (m, 1H), 2.79 (m, 2H), 2.25 (m, 2H), 2.14 (m, 2H),
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et hyl pyri dazi n-3-am ne and the

6- chl or o- 4- et hyl pyri dazi n- 3-am ne regi oi soner 20
wa.cyonB3s3m e 158. 19 (I\/H). HPLC Rt, 0.78 m n. VECBHDS2006/037056

Sunfire C18 colum (4.6 x 50 nm. 0% 10098B. Sol vent

‘B: (90% MeOH, 10 % H20O, 0. 1% TFA). 10% )

VElGHS Cooith F3,( 6 1O REAPD. T M il o4 B PECORS, 1.67 i

i al erso/$1]§1f_e E98 o B80S H{Ig;e o T8 BI Yol BRI Freom, 10

e m xt
6 WHZQT 0:15%0 EFAY. pylvegtay: (11-01% MHOE %and 1501, 01195 4F 2% Gladlent start
ethgl rlda2|n3amne( 022 rml) froml
and 3B 730§, gl@d@nmhm‘@ ml;_aelaqld el 0% Bslpwi é@w igte 4

I\/e g%o nL) and treated with Br2 (1.25 niL, 0.024
5 /mi : .
The m xture was stirred at roomtenperature for

24[b0163} en Cohlpb@iRthavihig@hd forinhRl(8) Wase prepaee BsRedihito
vacua. The resulting resi due was resuspended in QAc

( Tyocaduies gimglar \ﬁ@lEh@ﬁPlQ egUSHI( a Mhgreip th, EatRs, X@néé@bave the

( 1\5% uss hﬁjflsl li‘rg #%age g gghg eﬁgg]af?ar 3559 @g?fr?ag%?ﬁg% T su%stantlally the
S WaftpPecedit@s %&ﬁ;ﬁkd. was r em)ved in vacuo to give

crude 4-brono- 6-chl oro- 5- et hyl pyri dazi n- 3- am ne.
10 LC/I\/S me 236 (I\/H) HPLC mab1621315 mn. \Waters

1.0 Al o 119 \AN\_2NN7] 20901 A

C

U LI \ 2 ne) blllll \ = L L0 v (A V AV B i VA LU LW Ju y J

P:T?‘EJS?OO(S/ 03‘5'6 mﬂm 8’03‘100%3. Solvent B (90% Lems
pOH Q % H2O O 1% TFA) .| Sol vent A: (10 o MeOH, 90 %] @i+

HR p) T%WF‘A lljl;:)@?lﬂa?@w-ent , st art hal % B\=

1 )(e@gnlx yl]gmgdg;glfl |\ ol d M INHT WHy | 365

rat e 4 | mepyiasine-6.6-dianthe Cnl @r gacet al dehyde 26 ;

0. o1 sbsifigits X 2B fybistitptigaPuTe copeirmpiziel ecghrsiaiche gail®legigitetrerron  of
crude 4-Dbrono-6-chl oro-5-ethyl pyridazin-3-am ne (5.23
g, 0.022 not) froml c in EtOH (30 nL). The m xture
was heated in a sealed vial at 50 C for 24h. Sol vent
was renmoved in vacuo and the solid was resuspended in
acetone/Et20 (1/1, 5 nmL), filtered, and then washed
wth Et20 to give 8-brono-6-chloro-7

et hyl i mi dazo[ 1, 2-b] pyri dazine as an HO salt (3.02 g,
>80% pure). LCMs, nle 260 - 10 (M+l). HPLC Rt, 2.68
mn. Waters Sunfire C18 colum (4.6 x 50 mm). 0%
10098. Sol vent B: (90% MeOH, 10 % H2O, 0. 1% TFA).
Solvent A: (10% MeOH, 90 % H2O, 0.1 % TFA). G adient,
start B = 0, final %B = 100, gradient time 4 mn,
hold at 100% B 1 mn, flowrate 4 nL/mn. (e A mxture
of 8-brono-6-chloro-7-ethylimdazo[1, 2-b}pyridazi ne
(60 my, 0.2 15 mmol, 1 eq) fromL d, aniline (20.3
pL, 0.22 mol, 1.1 eq) and potassiumtert- butoxide
(0.51 nm, 0.51 mmol, 2.5 eq) were suspended in DMF (3
m.) and stirred at RT for Ih. The m xture was
guenched with ethyl acetate and washed with lithium
chloride saturated solution, dried with sodiumsulfate
and concentrated in vacuo. The residue was purified
using an | SCO chronat ography system (4 g silica
cartridge, 5% 20 ethyl acetate in heptane) to provide
6- chl oro- N- phenyl - 7-ethyl i m dazo [ 1, 2-

b] pyri dazin-8-amne (22 ng). LC M5, me 273.14 (M+1) .
HPLC Rt, 2.24 mn.

- 120 -




Waters Sunfire C18 colum (4.6 x 50 nm. 0% 100%B.
Solvent B: (90% MeCOH, 10 % H2O, 0.1% TFA). Sol vent A

W@ 1@70880H, 90 % H2O, 0. 1% TFA). G adi ent, st arCT/UYAB06/037056

10

15

20

25

0, final %B = 100, gradient time 4 mn, hold at 100%
B1lmn, flowrate 4 25 niL/mn. (
6 ChAYIS: N- phenyl -7-ethylim dazo[ 1, 2- b] pyri dazi n-8-am_

?.m .08 mmol) froml e and

. d| am nohexane (230 ng) were conbi ned and
heat ed at 165 C for 4 days. The mi xture was cooled to
roomtenperature, then diluted with nethanol. The
resul tilng r ésrempowmdscoutingite dorasiland), pr epar at i ve HPLC
to give the 30 above titled conpound as a TFA salt
(18.9 ng, 66%. 'H NVR (500 MHz,XCD30OD) S 7.95 (d, |
H, 7.62 (d, | H, 7.27 (t, —7/kLHz 2H) 7.0 (t,
J=7.4 Hz, 1H), 6.85 (d, #-- | 40(m I H),
3.20 (m | H, 2.79 (m 2H), , 2.14 (m
2H), - 119 WD 2007/038314 2006/ 037056 1.58 (m
4H), 1.13 (t, J=7.2 Hz, 3H). LC/I\/IS, me 351 (MH1).
HPLC Rt, 1.67 min. Waters Surz{ire C18 colum (4.6 x
50 nun). 0% 1009®. Sol vent B: W90% McOH, 10 % H20,
0.0} % EhAdtionee) d{%'fgreo‘fnerg %@Meuﬁ@al%—ﬁ@@pta@e 90, TheMdof,
Gradient, start 9B = 0, final %B ="100, gradi ent
time 4whem¢mhold at 100%B 1 mn, flowrate 4 5

e S IR P I S L
XXXy 5 where in R, R2, R3 X and Y have the

valués Tisted in Table 13, using the appropriate
stZastN ngCRapmwcwdShamﬁEmﬂﬁsh@rZ isdlj y the sane

DRl o bitenged il S Bte o Tk B GEHEKH FLKEEy

XXM 2)a 1kt B‘Ydsn&he{d“alkﬁyﬁ Haropg(en Wit Mo, 8RY, S(0),Rs, ORs, NR¢R7,
(et hyl oxy) phenyl [i m da

b] pyr i dA2iReeCEBRdi @ﬁ(ﬂ@)RsF@(:@ﬁﬁRiRﬁ oxeidagkyX Caﬂ]@a&,enyl

substitutio the core | a occC
avai | abpeoRkybdiFrerEln atsl 0 Do st igaiad et it Y s hydrogen
PCT/ US%Q&%O@Q 1 s@sﬁhﬁ@} w}ﬁ? aCh®oRmitio P mpound
according to for
R; and R, are mdependently selected from (i) hydrogen, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, halogen, nitro, cyano,
SRi0, OR10, NR1gR 11, NRjgC(=O)R 11, CO2R 19, C(=O)R1p, -O-C(=O)R10,

C(=0O)NR R, cycloalkyl, heterocyclo, aryl, and heteroaryl; or (i) R; is taken

]
TN

together with R, and the ring atoms to which they are attached to form a fused
5-, 6-, or 7-membered cycloalkyl, aryl, heteroaryl, or cycloheteroalkyl;

Rj is selected from hydrogen, halogen, alkyl, substituted alkyl, alkenyl, substituted
alkenyl, alkynyl, substituted alkynyl, nitro, cyano, SR;3, OR;3, NR13R 4,
NR13C(=0)R 14, CO2R 3, C(=O)R13, -O-C(=0)R 3, -C(=O)NR;3R14, cycloalkyl,
heterocyclo, aryl, and heteroaryl;

R4 Rs Rg and Ry are independently selected from hydrogen, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, OR;s, SRis,
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ROE~Z 1-CF o~ R22 Y 5 or an enantioner,
di astereoner, or a pharmaceutically-acceptable salt,

W baresd314 wherein: one of E or Fis N and theCDUR®NG6/037056

10

15

20

25

of Eor Fis C 10 Xis NR4R5i Zis Nor CR3, provided
that if E is is selected from

hydr ogéri=0 éRwaOz%ubQHQ)WesRlaA CYIOR @) KENyR 17, SO:NRsR 6,

o U e A AL B e i

CO2Rs, K}(aﬁ@llﬁﬁmtr@gﬁ #6NHS wh@ﬂﬁ@}Nﬁg Bh Riuehednk¥r R is taken

cycl oal kenyl, 15 cycl oal kynyl, heterocyclo, aryl, and
het er o&9ggther p\ﬂMﬁ@d thtyvaigrog¢n atongo hwhdekodenar etH@énatmhctdsto form

phenyl gst i.tuted w thlta car boxam do group; Rl and R2
bre | nddh ﬁ%aé}awﬁw?é?cgs ed from (i) hydrogen, alkyl,
S lRl%SRb tR{B lekl),aﬂ{h}’]km, R?g' mlls at SIS dchibRd a8l fﬁ@é}i@ndenﬂy selected

al kynyl , stituted al kynyl, hal ogen, nitro, ‘cyano,

SR1o, ORio(i) MORIIlaHCNR&@@@&@MEyl m@mcsub@(tuu@)l Rikenyl,

aryl B e EPOEISH ARG £ e R e ety LA EfesRlo: o

Wi th Reiipl ethaewim fi n@thsg@ﬁ atn mﬁﬁh&ﬁ@yar@a@acﬁéd @&h@f&ken

to form'a fused -, 6-, or 7-nenbered cycloal kyl,

aryl , ht@edleo avfﬂghl R9, and/ oy o ghieker ’@gbﬂhyﬂ witlRB i, snd'et Rotiethken
from h ituted |,

al keny?(Oge @gg/gﬁ]r{k%ﬁij/?lkeng‘? %{/Wl i@t} ﬁ%?rﬂtaéﬁtemaryl or

al | cynyllgt,er Z&IB cyano, SR13, OR13, NR13R14, 25
NR13C(=0) R14, ©02R13, C(=OR13, -O (=0 R13,
- R(1_£R))7{\IR1<BR3343,’£ eaglncbqumtrémle are ind¢rendentlyl solectd ftom aligl, substituted

Sl cot BIR BRRRy sgRve Ry AuhBs teien SRy, celoalis

al keny 151%5.& pgﬁ(gh&gll eenyl . alkynyl, substituted
al | cynEury rg/ °T31° WO 2007/ 038314

waszn@w@ﬁeﬁ%ﬁs o (S( 2R, B NER2RA5, C(=0) NRL5RL6,

Cév%iﬁlg S(O pR17, SO02NR15R16, cycl oal kyl,
8tyclo, aryl, and heteroaryl; or (ii) R4 is taken
t‘%ﬂtﬁttﬂ@folWﬁ‘gﬁﬁ%s%&‘d the nitrogen atomto which they

are both attacthed and/or R6 is taken together with R7
aff t he histC,dgsMN,HA xsrﬁRgoandﬁ(dthHﬁM)e) ANE(Nok INHtnadisédited

to for ar clo; R8, RO, Ri
R11, RP enyaiapﬁﬁ?‘@f B Yokt TumaH iy bipas el
[ pe t hydrogen al kyl ,
SL{%}; i E%gdﬂ]g%@f’%fgqﬁgﬁéﬁ suRBst ituted al kenyl,

al kynyl , suksti t tteadX &l dtyeryhan EHAT oalkyi)l N(Graplkyl),, NH(C;.

het er oa (o] qQr i) tog

I G EE T TN T AU S

taken (b)  and if X is NH(-CH,-(substituted or unsubstituted)pyridyl) or
NH(—CHZ—(substituted or unsubstituted) phenyl), then Y is other than

L

i-propyl
, NH(substituted piperidine), or NH(-CH,-pyridine);

(c) and if X is NH(cyclopentyl), then Y is other than
NH(cyclopentyl);
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10 together with R9, and/or Rio is taken together wth
R11, and/or R13 is taken together with R14, and/or

woRl@®7/0383taken together with R16 to form a het ePOERUF1000037056

10

15

20

het erocycl o; R12, R17, and R18 at each occurrence are

I ndependent |y sel ected from )é substit ut ed

al kenyl , suk@} i t Addt X 1?(%%91‘13)(%“ WHWPh%%)s@rr N@I@d(pyﬂdyl)
al kynyl, cycloal kyl, 15 aryl ,qiheteroaryl, and

het er ocycl o; W at each occurrence is 0, S, N, CN, or

NH, and pis 1 or 2, with the follow ng provisos: (1)

if EisC Fis N Z.is and X is NH(Me), NH(M)2,
NH(unsubstituted 20 éphélnyl) -pePYNHNH2, then Y is

ot her tthemYhydthegdanor Hal ogen; andr(2) if Eis N, F

N G - 42l iy 107, “NCER LR D oo g pronsfb e iy oter

NH( - CH2: ryI) NHNH2, NH( Cnet hoxyal kyl ene), and NHAc;
(b) an S NH(-CH2- (substituted or

unsubst czrayri dyl) or 25 NH(-CH2-(substituted or
unsubsti hﬁ% e) phenyl), then Y is other than OH -N

i - propyl NHf substi tuted piperidine), or

NH(- CH2-pyridine); (c) and if X is NH(cycl opentyl),
then Y is other than NH(cyclopentyl); - 122 WO

2007/ 038314 L6IhpSRQRLEAHEI6 claid)l HaRThgl fhrolh %Ia) (Ib), o (o),
N( CH3) (substi tuted phenyl) or N(CH3) (pyridyl),

i -propyl then Y is other than H; or (e) and |f X |sX

NH( subsiii t ut edrphenyl ) , then Y |,§ other than 'zl N\a‘)\

I 27 A conpound g Pto cl aim 1R )\
f onnll a N%} Rglb) or (Ic) v N R3S N N-N R

~N. N~Y

(Ia) (Ib) (IC)

2

or an enantiomer, diastereomer, or a pharmaceutically-acceptable salt, thereof.

3. A compound according to claim 2, or an enantiomer, diastereomer, or a

pharmaceutically-acceptable salt, thereof in which:

Ryis -AM;

Rs is hydrogen or Ci4alkyl;

or R4 and Rs together with the nitrogen atom to which they are attached form a 5-, 6-
or 7-membered monocyclic heteroaryl or heterocyclo ring, or a 7- to 11-
membered bicyclic heteroaryl or heterocyclo ring, each ring optionally
substituted with one to three groups, T1, T,; and/or Ts;

A is abond, Cjalkylene, C,4alkenylene, C, 4alkynylene, -C(O)-, or —SO,-;

M is (i) hydrogen, NR;sRg, alkyl, alkoxy, or alkenyl; or (ii) cycloalkyl, heterocyclo,
aryl, or heteroaryl, each group optionally substituted by one to three groups,
Ty, T2, and/or Ts;

Ty, Ty, and T3 are independently selected from (i) halogen, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, nitro, cyano, SO;H
SR, S(O)pRze S(O)pNR5R20, NR195(0),Rz1, OR 19, NR19R20, NR10C(=0)29,
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NYNYR (la) RR R (Ilc) or an enantionmner,
di astereoner, or a pharmaceutically-acceptable salt,

wao b@resd3i4 10 3. A conpound accordi ng to cl ai m2CT/U820861037056

10

15

20

25

30

enanti oner, diastereoner, or a
phar maceutl cally-acce abl e salt, thereof in which: R4

s AMNIRSC DR ghs G @aRwyf -G ORus = RENR 19z,
h
;? ?ZE h:&c]walg & ngl o@i’%& Oaggln %I?g h/e Wél%ﬁ%ll gsz or% &t 2; and/or (ii)

het er oayylgr&ifps Bt RHOGY ok &tedl bR @djabdnt fing atoh® alé-taken together with
menbered bicyclic heteroaryl or heterocyclo rlng)|a each

ring oph¢ m&aﬂoyls te whishithest avd atigchid enforme fuspdegclpplibaryl,

T1, T2 n r 'Iis A is a bond, Cl_3al kyl ene,

C2 4al Illgﬁi\}?aé 2% Eﬁerﬂ%?ic%nyl ene, -C(O-, or -S@-; Mis
'Rh rygl raﬁﬂl P,i(atlﬁm&‘re@eké& sel@dt&?i’ﬁ}depe%ﬂerﬁlykiﬁﬁﬁ |(i) h%rogen

|| cycl oa heterocyclo, 20 aryl, or eteroarY
each graligp S@b&tltuinéaﬂwl slkionyl; swvs@@ltddwﬂmmel cycledglkdearyl,
groups, T1, T2 ..and/or, T3

7 dep BTy G4 BETRTI ShD) Rorar SGe e BeRyiih the nirogen
substi tweeh Rhichkhey 24 K&HBé\:tach%H st & HEBdan bPEétb!ﬂo gﬁlo and

al kynyl , substitutéd al kynyl, nitro, cyan,
SRo) pR2th oﬁ(lﬁﬁpwm@tedrﬂm pEstifuteRalbyl, Nmmbsumted

NR19C( = 007/ 4 p S2006/,037056
NR19C( 260k 8l R4 Aneh Aol by Rpg i, and
- C(=0) NekpdKOo. cycloal kyl, heterocyclo, aryl, and
heteroaryl, "whereinp is one or 2; and/or (ii) two

groups, T1 and T2, |ocated on adjacent ring atons are

t aken toget he the.ring ato to which th
Lt aands oo Mot obBRatob 10 gy or a2y ppntiagnds, GhstEfebmer, or a

hehemPREWcall P! %c&ﬁ%a%[eoa%}tcﬂhereoﬁ}xgwhﬁgo and R21 at each

occurrence, are selected I ndependently from (i)
h%lrsdgdmgendialqgjen, @RIsb@t‘N‘RARﬁd al kyl, allcenyl,

@i ctyan S ek o ?5@@@/ el s RL G e erous
ni tr ogg@lec@& Bk 11 0M2h CO nS/Y n?t&@ c?Qﬁd“ aﬁﬁﬂcg@ﬁﬁk&% Gh&OH;

het eroaryl or heter ocyc o; "and R21 at
o®gund &g @ss indepesddrdlytsektcted ﬁmahlkylL cycdedlisitl Hetdreckchd, Iayyl,, and

alkenyl substi t ut ed a substituted

al kyny het CEAEYLoERC ﬁoupé]?wﬁx %p@}l@ﬁf]})}éub 5 {Jy one to three

het er ogy&ilpg 1& A1, AngRppound according to cI aim?2, or an
|

enant i astereoner, or a 15
plaRgend By togathbywil &e:pnm»gea sahto whivhrtkofare attavhed formya

'f for&yﬂ%%w@ﬂ%g i fcx%{f%?& &6k A §%7m}10§alﬂaséw%§| i %a/wne to
o, e T o e Ry, and Gt
T4, Ts and Ts are independently selected from (i) halogen, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, nitro, cyano, SRjs,
OR 9, NR9R20, NR19C(=O)R2g, COzR 19, C(=O)R 9, ~-O-C(=O)R 19, -
C(=O)NR 19R 0, cycloalkyl, heterocyclo, aryl, and heteroaryl; and/or (ii) two
groups, T4 and Ts, substituted on adjacent ring atoms are taken together with

the ring atoms to which they are attached to form a fused cyclalkyl,
heterocyclo, aryl, or heteroaryl; and

124 -



R7 and R8 are independently selected from al kyl,
cycl oal kyl, heterocyclo, aryl, and 20 heteroaryl,

we@2oh/osg3oup of which is optionally substitutedP@lyUsI0e6/037056

10

15

20

25

to three groups, T4, T5, and/or T6; or R6 and R7
tqQgether with the nltrogen atomto which the

ar e
at laélﬁje%zw%@ﬁ?}hoccH@?@P&&r%‘?ieCE?ﬁ ipapendsaiy ot {ihigydregsanalkyl,

ar oups LAl R Wb ER INARE el ortidh B9 heteroaryl and

| ndependensdyylos of @gtleg vﬁﬂD]R@o (togetiieahagene nAidgyh atom to which they
substituted al kyl al kenyl , substituted al kenyl,

al kynylare é@b@ttmlﬁti@alnhmreé@/f@qn heleroaryl exlgiesocySiRL 9,
OR19, NR19R20, NR19C(=0) R2o0, CO2R19, C(=O) R19,

-0 C(=OR19, (=0 NR19R20, cycloallcyl, heterocyclo,
aryl, and het esapsuiidacedtdingrio (drinuldevm), @6bPEe), T4 and
T5, substituted on adj acent ring atons are t aken
together wixxh 30 the ring atonsXto which they are
attacheg tolforma fused cyc I&ﬂ het erocycl o, av

N
or peteropryl]. and - 124g 7/ 088314 R— _ i
%ach occurrenc 3“@ Y

20

PCT/ Us / 56 RI19 and

sel ect i ndepéendent |y fronm~1) ydrogen, al kyl, R,
substltﬂtqggalkyl al kenyl , § tltuted all cenyl, (Ic)
cycl oal kyl, aryl, heteroaryl and heterocyclo; or

(ot dn aaealtwhten dﬁ’s&r&a@@; &ef phadrin blcehﬁ@alryl-éldc@;ﬁﬁﬂe 8416 M €of,
which they are both attached conbine to forma
heteroéﬂV*m@{ het erocyclo. 5 5. A conpound accordi ng
?%kﬁﬁ ae (la), (1b), or (1c), x X X NR3 NNNR
>N, RL1 VYNNXY NYNY/ R R2 (la) R2 (Ib)

2 Y sGlyd@gedhatip@n! ORY®E NRGR&St er eoner, or a
phar maceuti cal | y-acceptabl e salt, thereof wher ei n:

181 xnd Rmmdewnd@tlwsqk@g@ fonh@) xsiseeencRByl, sibstiRerzlkyl,

nyar ogéncengr By ARERRIEDh lyaSh 5tk dd QRp) hatogen. nico, cyane,

substi S®, & @EJO,WKM)R.H, NHS&@%)R%UQQER}OUC@@)RIA COIYEO)R 10,

hal ogen, nitro, cyano,

NR1oC( E@f@ﬂwa@@Q Rxcdoalb(l;l@tmgyclo @xb(af@@moarﬂs or (ii) R, is taken

et o ol gt i ine PRRERE SHE ol i tog o fused

the ringg @t &nﬁmteﬁlb%a@gaclbmm afye hatetaeylest dyelo&l@t%maﬁcyl
fused 5-, 6- 7- menber ed cycl oal kyl ,

h&s és Wd fr@ia h@@@g@m drlogeralaklgyl,; substituted alkyl, %lkenyl substituted
alkenyl, alkynyl, substituted alkynyl, nitro, cyano, SR13, OR13, NR13R 4,
NR13C(=0)Ry4, CO2R;3, C(=O)Ry3, -O-C(=O)R 3, -C(=0)NR 3R 14, cycloalkyl,
heterocyclo, aryl, and heteroaryl;

Ryis —AM;

Rs is hydrogen or C;4alkyl;

or R4 and R;s together with the nitrogen atom to which they are attached form a 5-, 6-
or 7-membered monocyclic heteroaryl or heterocyclo ring, or a 7- to 11-
membered bicyclic heteroaryl or heterocyclo ring, each ring optionally
substituted with one to three groups, T, T2; and/or T3;

A is abond, Cy.zalkylene, Cy4alkenylene, C, 4alkynylene, -C(O)-, or —=SO,-;
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R3 is selected from hydrogen, hal ogen, alkyl,
substituted al kyl, al kenyl, substituted alkenyl,

W@Pbdoyngd314 substituted al kynyl, nitro, cyano, SRIBUS2006/037056
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15

20

25

30

OR13, NR13R14, 20 NR13C(=O) R14, CO02R13, C(=O)R13,

a3 (Bt R s Al Ao AR SRS 50160 E%éé%ﬁﬂﬂm‘iemcycm
Cl_4al

Cro! oS30 g UL 1 D LSRG, s 7,

7- nenbaheﬂunmﬂncycllc heteroaryl or heterocycl o ring,
or_a 7- to - nber ed clic heteroaryl or
hetsdp éf‘é%%frﬁmdvgdl Q288 9T Cwéléd ePtierdlyIsybstiied by poe tethree groups

bond, *CrebEt P ERSb e ESaub g ieoRB g fhg MRy tn OB,

- ®(;@hd R50ke mS@Fendenti}ils%fec’%@ f?cQ@Zﬂ@B%?&léalkyl heterocyclo aryl, and
PCT/ USZOOG/ 037056 Mis (i) hydrogen, R15R1 [,

Ky
al koxy hetgroasy k@zr'v;llgrom ofwhigh zf’ymh@mlloyﬂubsmteéﬂa@m tothree

aryl, ar_het ch r|ng optlonally substituted
by onegtroup?hf”egg’g%g{?ﬁ?%’ﬂ and/or T3; R6 is

se)r @G bedRE fdg@th'@iy’ﬁlrﬁtﬁ@%‘n1%géﬁ1ﬁ&iﬂw yh@d i @ﬂela%ached form a
substituted by one to three groups 5 selected from

hal ogerhete@mla!r Rlyteroosrchorrmg, eAchming inaptianallgsubstituteddy one to

and an | pendently selected from
al kyl, ’ﬂgﬁ%%)éilpﬁ 4’ %/IBB??N o, aryl, and heteroaryl,

eagh a5, RP B watcéach 80&1@&11&”3% iﬁa é&ﬂﬁhﬂ%@l@dﬂec@ﬂo&@

to three 'groups, T4, T5, and
t oget héwdmgcm Gihelkyl, and génuartadrﬁhuaHM|oclﬁul ReyndRe; together with

ttach 10 het I het I i ng, :
cach TG OEBA PR e Dapterliste iy Tonang s (bber with th
gr oups pitidken AOm ﬁﬁ?/a% botR attdthed céﬂg-me B;-ﬁ)rmaeﬁ‘)dop%%ﬂalﬁl substituted

each occurrence are independently selected from (
hydr ogén,6-Gi-74meknpkreddatercauystr hetgtaeyclel - 4al kyl ; or

(e Y e S B b ST S S,
the 15 aﬂdehi?loﬁﬁﬁtlﬁﬁtéma]k&ﬁry aB&RyD %H%tlﬁ&é@aﬁlaﬁ%l Cc%f%ﬂk?l 581,

forman optionally subsfituted 5-,
het er oAetgtoanyl, dnstletaogpela or &)Fogetickr m& ‘rae eltrogen atom to Wh10h

cubst i Rt et i kg ol aGe Bioahedisroat o

al kynyh—leteﬁjép&bl tuted al kynyl, cycloal kyl, aryl,
heteroaryl, "and heterocyclo; or (ii) together with the

NiTh s Trgamd Bt amindspwidently 3¢ledtérbiromr(® halagen hedklyl Ribstiteted alkyl,

t aken tgget.her w 6 o.form ete r or

het er o&@‘g u19it1tu%egl F@% FEYBYesy H‘%’&‘é{?ﬁ%ﬁ%’:‘ PIER ¥ R% §OsH
from ( Sklshgkgﬁﬁgl Sﬁbj(mwlgbl tﬁﬁwg(‘gﬁgf N dJ NRI%Z%WRBC(-O)ZO:

substituteéd a ken I alk ut e

nitro, Wﬁh(&@ﬁ@@ﬂzmmgwﬁ((@mlo S((@)mﬁl@@@)NRszo,

NR19S( 002,(}1551%},1 }%?élr%cycll\lgl a?yrfzgnd hetercS)9 1, v&)herem p is one or 2; and/or (ii)

two groups, T1 and T, located on adjacent ring atoms are taken together with
the ring atoms to which they are attached to form a fused cycloalkyl, aryl,
heteroaryl, or heterocyclo;

T4, Ts and T are independently selected from (i) halogen, alkyl, substituted alkyl,
alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, nitro, cyano, SR,
ORy9, NR19R29, NR19C(=O)R20, CO3R 19, C(=O)R19, -O-C(=O)R 1, -
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25 NR19C(=0) NR19R20, CO2R19, C(=O R19, -O C(=0O R19,
-C(=0O NR19R20o, cycl oal kyl, heterocyclo, aryl, and

whedognsssny | , whereinp is one or 2; and/or (ii)PCT/v82006/037056

10

15

20

groups, T1 and T2, l|located on adjacent ring atons are
taken t er with the ring atons to which they are
i t 2 hdd OO R o sv+laslel. boieiteslnyryh adcteroarst and/or () two

Pﬁfj :[Jg%é& ’?4 a Hlleltesc l%g%%r(% on & an-gém] % a"%&gs %% t?lge% together with

subst i tthé ﬁﬁig ﬁbiﬁy lto whivhkBéware agaddsd itd foed i&lsédi@fdlélkyl
al | cynyl subst it ut ed al kynyl, nitro, cyano, SR19,
sfeyoRD0;, 20d02R19, O =O) R19,

% %N%gég Bachcy%%?ex cg\oliezsoﬁac 68 'i)’ é & &T% ZOP)% o7g%96alkyl

het er oauydtitutad alikor, aﬂdeh91 §d1‘¢§tltuﬂ¥d@]&€bﬁyl Efcl@dlﬁyl'ré:ryl heteroaryl, and
substituted on adjacent ring atons are taken together

with theteredyplg; e @@ndxﬂucﬂ@g@th@yvvﬁh thegitrogenagom ¢o which they

het or odro R afikied ol andBefo e é%{}zw@ig%gwa@ﬂce are

s, 6t &dh bbeheRaE & del dttddriru @l 1@&%&9&1@ Kmtenyl substituted
substituted al kyI al kenyl, su stituted al eny ,

cycl oalalisenyl, alkyhyl, swbstantsdrajiiynyh axclodler earpk feternarydy and
(i) 9and R20together wWth the nitrogen atomto
whi ch e both attached forma heteroaryl or

hq,&lq{mgy@[d%ﬁgpgmsagd R21 at each occurrence, is
sel ected fromal kyl, substituted al kyl, al kenyl

subst i tifiE éoC, BB Ml KisriRs, 2nd K}AE} NH@@H%H(Ma)zeNHémhgﬂtuted

| oal et I h
the. f oPPENh G SHDFSSER Y ieorher T yofdth OF igRen B
CR3) anfp ¥ NSF N eis, N, Mri Me s R, (unsubstltut ed
phenyl) or NHNHZ, then Y is othef than hydr ogen or

hal ogen; anda)l5 (512)1 Xfs @hﬂsthmu NHE(CssalBy)zN(€ 1] kyd)n INM(C;.

IS NR6RY, X NH( C1- 4al kyl ),

N( CL- é?lkwgﬁl’)z%ﬁﬂﬁ Eﬁ@“w _CH2-furyl), or

NHNHZ2,  NH; ) aﬁﬁ’d b 16 W (I - (Gl tif RSt s b it Od)pyridyl) or

unsubstituted) pyridyl) or NH(-CH2-(substituted or

unsubstN H(u@Hﬁlsuib Bt@ngcld)or unhbatitvtedy planyby theh dhisOther thdn

i -propyl 20 H, H(subst ituted piperidine), or

NH( - CH2- pyr i ne (c) and if X is NH(cycl opentyl),

then Y i s other than NH(cycl opentyl); (d) and if X is

N( CH3) (subsji,i uted phenyl) or N(CH3) (pyridyl), OH-N

i -pr Op)éi“—N i=propyl
H , NH(substituted piperidine), or NH(-CH,-pyridine);

() and if X is NH(cyclopentyl), then Y is other than
NH(cyclopentyl);
(d  andif X is N(CHj;)(substituted phenyl) or N(CH3)(pyridyl),
OH

L

é——N i-propyl
then Y is other than H ; or
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then Y is other than H; or - 127 WD 2007/038314
PCT/ US2006/ 037056 (e) and if X is NH(substituted

wWEhbenpsssi4then Y is other than N | NH2 H 6. PCT/US2006/037056

10

15

20

25

30

compound accordi ng to cI aimb5, or an enantioner,
di ast er eoner, armaceutical | y-accept abl e

salt, theredf) | n Wﬂ@ﬁ is Nﬁ(ﬁ@sm}\l‘ﬂd pheind), &1%036@ other than
-C(O) -S(0)2-, or Cl.3alkylene; Mis (i)

hydr og NH(aryl), Cl_6al kyl, C2-al kenyl, or

- OC1_4a (ii) C3_ 6cycloal kyl, phenyl,

fl uorenyl 1+napht hyl , or 2-naphthyl, each group 10
opti onal |§7 stibsti t ut ed by one to three groups, T1, T2,

and/or T3; or (iii) a 5-, 6- or 7-nenbered nonocyclic
or a 7- to 11-menmbered bi cyclic heteroaryl or

het er Gy el © & kipoRAGHdling (9PRIARZ o SHRRYhLERL SR mer, ora

one to three gro and T1,
aqﬂhaﬁﬁawu@oaﬂlydewt@ﬁﬂaﬂtyﬂmmloéntwmchr om (| ) Cl1. 4al kyI
bst | tuted Cpsal kyl, C1 15 4al kyl oxy,
;edd 4al kyl oxy, Cl4al kyl t hi o, phenoxy,

%%%%& PR R B R0, 5 0 2r01

S(I‘@)ls?m?h%%@eramsfm (@RI BAREn A S - ®|C @1@1 quiiEngs.,
cycl opr op)( %yc ohexyl, tetrazolyl, imdazolyl
pyr az oI69Y oallpy SNy 1 0QrER Yy bngiphthyl ‘BFr%7PaPh ea"h group

o 0 i SR BERYY o BRI 1 o i) 5 6

gr oups,or R&ﬁemb'aad apdéaiclikads 7atod/omefibered btcmhc lgam*oa)ﬁyl or
Tl and T2, substituted on adjacent ri ng at ons

taken telsEegelo e eacheing opfiapallysyhetityts Mloéﬁtqql?é%? gpwps, Tu,
attache]% %&/groj;na nd fused five- to seven- nenbered
I'KYyT,” a

cycl oa *used phenyl or a fused 5- or 6-nenbered

hét, £T9eyd Tparednddpendentdnsslbctedaom @ Cupnliof, Szl\tbktﬁhtedi?Malkyl Ci
optional |y substituted as val ence _allows 25 from one

to thr e@l@lpeswgbstﬁwdcmé%mm G raigathioy pherexy, Ay ofkpohalogen,
o e BRRY SERS SLCERYR SR RRINGR AT ES

E:IC-:EQ) \SE@MR%Q FK@)zNR1md NRE@@GO)NRWRZO, and/or (ii) phenyl,
( - ( CH)zj ’cryr%;?r@gbi 9y010he{<:ér@}razqi %pg@.am;yl; pyrazolyl, triazolyl, thiazolyl,

§/|CH22 ' !rin h‘g)g@yqlm?ff g&?@r?@%’\?@hﬂ ﬁsn%ﬂtlgnal ﬁd%lﬁtu ddlas

- ( CH2) ,valén@@ilﬁ)zﬂsrﬁfdm 0Bt thicetd?Zy Ry Reliaatifoy Ry,; @aé/br (iii) two
group of - 128 WD 2007/ 038314 *BCT/ US2006/ 037056
whi ch iggoupss Tiowd Trysubstisier vnadiice ripglatarpearg taksigogetherwith

one to tﬁﬂu?geatgﬁlg WPRhich they are attached to form, a fused five- to seven-
membered cycloalkyl, a fused phenyl or a fused 5- or 6-membered heterocyclo
or heteroaryl, each group of which is optionally substituted as valence allows
from one to three groups, Raz, Ry3 and/or Rp4; and
Ri9and Ry at each occurrence are selected independently from (i) hydrogen, -
(CH2),OH, and Cj4alkyl; or (ii) -(CHy),cyclohexyl, -(CH,),phenyl, -
(CHz)ymorpholinyl, -(CHz),pyridyl, -(CHz)ypyrazolyl, -(CH,),cyclopropyl, -
(CHy)ypyrrolidinyl, -(CHy)ypiperidinyl, -(CHy),furyl, -(CH,),imidazolyl, -
(CHy)ypyrimidinyl, -(CH,)piperazinyl, and -(CHy), pyradizinyl, each group of
- 128 -



R22, R23 and/or R24;or R19 andR20 are taken together
Wth the nitrogen atomto which they are both

w@edaoaossstd t o form a pyrrolindyl, norpholinyl, PCT/US2006/037056

10

15

20

pi peridinyl, pyradazinyl, or piperazinyl, each group

of which is, opti onalslél}'g/2 substituted as 5 val ence al | ows
f r om orvehieh istqptigaallr waputerps valrpes adlqus Sronrous topfree groups,

2?02 l"f(i? o r]i')g rﬁﬁ%/ol ;5\7_ & (Iéﬂél;;ﬁlzf 19 F&l%h)t%eh%wgﬁmﬁﬂ atom to
- (CH2) ,wliiets ﬂﬁ?'atdwth aﬁicwbo\dbﬁﬁ la%yhohndyl morpholinyl, piperidinyl,

(CH2), , pyrazol - (CH2) vecycl oprop
- (CH2) Wdlaéllnb’ﬁ Phglperﬂlelﬂﬂ%(:hpglgm @%\flhﬂyh is optionally substituted as

o) il s AU B kN AR el R RS oS T
IRy Bt @kh wmxﬁfbnb@ls@@ku@a ﬁlohly(lﬁ-'@@HEFgZQHt %@Ld@ﬁ 4MR&19 2BEq 3

allows fromone to three groups

R22, RASH:hetletraylat(Cadphhenyb c@Hﬁm@ph@m@lsé{EHﬁtmdyl -

rerean Lol ottt (ORI Gty
OCF3, C((z?){,;fu:y C(G@%)(lﬁﬁd&ﬂ:@iyﬂ(yg(sz) %?Eﬂﬁ]ﬁ?lzg@m?b{ﬁéfakmyl and -

NHCO2( Ct S(d - 4al kyl
N(d - 4&C%)vp2radlﬁé®1,4€ablk gilong of wBBR(iChptEdrielly )wbs@(lrt@y z(smalence

4al ky| N
C? 03/( %]ﬂ %5 0&%“8)%(3%&“’“?%&?’3? )'“;{/0"3 aa%RzéT@dﬂ}y at each
substi tydtaetnebeny éelec%&jinﬁeﬁeﬁd&lﬂy]&ong (C OPallyl, (7C24ﬁ11keny1

compound according to claim®6, or an enanti o
di ast eﬁlebxgem Jhydroxa, cy200,piitae, 6o cE0j @éCElwllabc@@Fatﬂ(eO)H

ol | oweb el Caglr, R el M Gl 2. e o -
Nﬂ o %%9 %@5%@/ o%ééﬁﬂﬁﬁ)ﬁcg%szg%y?ﬂgg% Cé%%é%kbl\@ O)Cr-

NH NH mkwbﬁ)wa(WCNamiylmeﬁﬂ%(a&ys C(\‘I:O)(Blm\ﬂcylerfé)N(Cl-
"~N N b NH.-b | . ~\ NH NH
NG Ay g ppliomy hlbstifsg Befybadd SisTygly 2.0q17

7. A compound according to claim 6, or an enantiomer, diastereomer, or a
pharmaceutically-acceptable salt, thereof, wherein NR4Rs is selected from the

following:

OEt ‘ OMe
NH@—OEt NH—@—OMe NHO NH@ NH—@
2 2

S e O
O
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NH C Ov NHNH-OMB\ / Ok aaaaalNH/ NHNH

HN NH~ "--( NH Cl 5aaaaFEOHONH\ / N / H
WORD07103831ANH NH -b O CH CN NH / NH / N H\ /PCHUSE06/637056

, , , NH2, COZH NH CN NH NH- -~/ NH NH j CO2H O NH

N /
S\/\lHN-N-- HN - NNINNH -b / NH~ C - 130 WO

2007/ 038314 P US200é&3 037056 NH N CI NH \
/ NN N/ N NHPh NH NH\
NI—NH
\ / S/ ,
NH\ NH\/NH b/NH NH\/ONH/NH\/
Cl NH [/ NH d /h
s \N NT s
o 8.8
O b < b Ra$
RN T
NH H oM
—\ _\—-OMe €

o—j OH CN
NHO NH—@ NH@—OH NH@
3 s DNHZD
CO,H
N~
NH
—
2 2 M
\/ 0
\
N/ HN~©—<\ N, NH NHCI
N/
2 H 2 M
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F - FNHNH-ONH-gNH \ NC CFR3 NH\ J O - 131
WO 2007/ 038314 PCT/ US2006/ 037056 N NH --Q NH G NH N

wWOoRMN7M383CGCF3 - NH NH NH / F NHZ:)- NH CF3 N MA/8SN06/037056

NHN NHNCI NdOd ~N NHN NHNNNH\ / NN _ N
D\, ¢ NH\ / NJNH-c"". NH5O0/Q_0O- N~ HN/_\
S\ NHNHNJ/N 11 NN-I—IO(ZIC)I N S / - ONH

\O NH\ NH /0NO ~S N ~-\
Y Y -
0S

2 >

m
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NH\ / SO3H ~ HN --( y\N S\ 10 HN - 132 WO
2007/ 038314 PCT/ US2006/ 037056 0 S HNWYW'~/ / HN GSO
wooos/03d8E HN O - - z HN HN NH2 a a a a 0\ HMI/US2006/037056
0=S-NHz O NH2 NHz HN HNHN HN O a a a a HNR NH O
NHz d NH\ / NH-ICF NH-~ CEt - FF- NH ~ -
NHFNHV/ FNA NN/ F ayp F
/

F F NH
\ e NH /
NWW‘@NCNWWNNH- @ O. |
~0 NANNHIN- AN\ JTHN/ N ci
OCF,
ol Q Q
‘@‘/\N NH‘Q—G

N ~N— HO
2 b H
(—‘O
\N N.>
0\\ / o\\ / R
530 5o
w4
NH NH N— NH

: 0 0
O N 5,
NH SOH & \

10 2 -] HN_/_—,
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aaaaN | HHHH\ O HNOHVOHNHN\ a a a a -
133 WO 2007/038314 PCT/ US2006/ 037056 O HN HN HN HN
wo)o76B$3NH - HNa a a O NH\ N O O N N NH NCDUS086/637056
OO ONHNH- HN/ HNaa - ONHNO NH</4 -
HNOHNNH\--(}| aaa OONHNHHN~NNNH-ON5

\/ - a\// \\// HN O\\S//O
HN ) HN NQNHZ \
HN—— NH,

OSNHZ

S dO«@
L ™ ey

I ots LI SO e

S e E e et
OMe /
L e O

(o]
N HN
0 Lo
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04-1 NHNOO~NHNHHNQ aaaF ON HNOO NH

-NNHNNO HN/ HNHNa aa - 134 W 2007/038314
weEOAAS3006/ 037056 OY NH HN / \ O O NH HN- O PNI/BBR0BE37056

F;)N) F 0J HNNH/ NHHNNHN />NHOaHN O\ a

Ol O9 NHNHI / HN, HN, HN OH, andHNO 5 8.

A conpound according to 2 | , or an enanti oner,

di astereoner, or _a qﬂh eutii cal | y-acceptabl e sa

t hereo ™Y is

(N whi @YY | R7; H s sel ected_from, /
hyglf-ogenNor fC14gkkyl ; 10 R7 is sef®qt edygf —
Cl_4alNew/, gyclopentyl, cycl ohexyk, NH

bi cycl o[ 2. 2. 2] oct yI’, pyrrolldlnyl and plper|d|nyl ’

each geeyp ob which is optionally substltut ed by one
t oNH @ ~qups, T4, T5, and/or T6; or R6 and R7
t oget he ' he nltrogen atomto which they are

attached foxm N o NH@_(:
0 O,
@Q Q‘( @

Q@ O O

Oy HO—«Q D

5 ;

A e UL

(0] (o] \
HN HN—«Q/J
, HN

\ 7/
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pi perazinyl, piperidinyl, pyrrolidinyl, or diazepanyl,
each group of which is 15 optionally substituted by
wo@p@70883thr ee groups, T4, T5, and/or T6; and TECT/US2006/037056
and T6 are independently selected from (i) Cl4al kyl,
OH, NH2, NH(d 4al kyl), furyl, and N(C1. 4al kyl )2, and
NH( pyri m dinyl) wherein the pyrimdinyl is -13
2007/ 038314 PCT/ US2006/ 037056 substituted by h en;
or (ii) Cl_4allcyl substituted by cycl ohexyl or
wherein the cycl ohexyl is substituted by NH2. og%/NN
conpou-o accgrdlng to claim8, or ahAnenanti one

AGL @ or 5 pharre i ¢al Ny-accep
g | MNNRG j > ed fr he
follomnng NH- ( O-f 2- NH2 =N (1pH2Y 4- NHyny NFR-NH2 N NH

NH -C) - NH2NNH N2 NH OH NH2 H N Ni- Na NH-N~ RNHS
}--NH N (G _dalkyl) N NH2 _ OEN NH NH ~N NH-{ 10
Cl /~~ NH/~N-H NH ~/ NH2 NHNHAHN--{ NH NH HN--( )

NH HN NH2 15 NH and 10. A conp according to claim
8, or an enantioner, diastereo ~ or a

phar maceutical I y- acceptable salt thereof wherein

NR6R7 is selected from 20 )--0 NH2 NH
0--4 NHCH3 NH' Q--O N CH3H NH2 NOC~N
HNQNHCH2CH3  NH- - NH2 007/ 038314
R
2r—NH
o) ,HN

NH NH [:;j

2y 2 2 0

HN HN HN OH HN’SQO
s R ,and

A\Y

8. A compound according to claim 5, or an enantiomer, diastereomer, or a
pharmaceutically-acceptable salt, thereof in which:

Y is NRgR7; ‘

R is selected from hydrogen or C;.salkyl;

10 Ryis selected from Cy.4alkyl, cyclopentyl, cyclohexyl, bicyclo[2.2.2]octyl,
pyrrolidinyl, and piperidinyl, each group of which is optionally substituted by
one to three groups, T4, Ts, and/or Tg;

or R¢ and Ry together with the nitrogen atom to which they are attached form
piperazinyl, piperidinyl, pyrrolidinyl, or diazepanyl, each group of which is

15 optionally substituted by one to three groups, T4, Ts, and/or Tg; and

T4, Ts, and Ts are independently selected from (i) Cjualkyl, OH, NH,, NH(C;.4alkyl),
furyl, and N(C4alkyl),, and NH(pyrimidinyl) wherein the pyrimidinyl is
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NH NHNHZ NH NH2 cis/trans mxture NH2 NH HN and ~ .

11. A conpound according to claim5, or an enanti oner,
wale@svssepner, or a 5 pharnmaceuti cal | y- accept Bii/8S2006/037056

salt, thereof wherein R5 is hydrogen and R4 is

selected froma phenyl, pyrid pyrimdinyl,
cycl ohe%wmufﬁﬂ &y brloaei; o () Cmaﬁ@rl substttad bygeyclohexyl or OH,

opti on bst i groups, T1,
and/ or elﬁf e “ﬁ‘((’wﬁ%‘gd%%“b P@E‘)erdg)yr%ﬁf oclaim1 or 5,
or an enantioner, 10 diastereoner, or a

phar maceuti cal | y-acceptabl e salt, ther eof , in which:
Rl and R2 ark Gbmnelpe]rmemﬁlqg 19 elaémtfiedr 4T ermtiguien giwtereomer, or a

5 Dot NG, 100, . 18 9L SORBI0L 900

habDeeme: nltro cyano, CRlO NRlORll CO2R10a and

O@ o | Cl 4al kyl, substituted C 4al kyl,
-SﬁFHzTéﬁizL heteroaryl; 15 and Rio and R11

are [ ndependent ly sel ecteffftrom (| ) Itlw'){dr ogen,

Cl4/—I_K , an Nbstitured\ Cidalkyly ¢ (ii) RLO and
T & Nifee Npi t pogepn, afom they are both

attac ed- conbine to fforman optionally:substituted 5-,

6-, or 7-nemberBHz heteroaryl or heterocyclo. 20 13. A

conpound accobradyng to claiml1l or 5 wherein the

compound has ¢ fornula (la), X I\LRS Rl N

(L@ n ehantio di @f eg 0
@ ically- a@ﬁ?ﬁrsaw her __/_ \137

2007/0 8314 PCT/ US20067/ 037056 - 14, A co ound > >

according to claim1 or 5 wher hﬁHcorrpound has t he

fornula(lb) X NN ~N >
(C1_4alkyl) N/ \ NHZ

10 K//N_ ON/H , cr>:N NH‘O/
Dy O "

10. A compound according to claim 8, or an enantiomer, diastereomer, or a

pharmaceutically-acceptable salt, thereof wherein NR¢R7 is selected from:

NHII-<:><NH2 NHII'<__—><NHCH3 NHII'<___><NHCH2CH3 HN><:><NH
2 >
HN><:><NHCH3 HN><_——><NHCHZCH3 NH—@fNH2
? 2

- 136 -

20

>



R r~NY R2 (Ib) 5 or an enantioner, diastereoner,
or a pharmaceutically-acceptable salt, thereof. 15. A

W@ o09pos83t according to claim1 or 5 wherein theCT/US2006/037056
conpound has the formula (Ic). X NN RL I NN R2
(lc) 10 or an enantioner, diastereoner, or a
phar maceutical | y-acceptable salt, t
conmpound sel ected fromthe foll ow ng:
N6- (tr - 4- ami nocycl ohexyl ) -1V8-[ 4- (et hyl ox
NG- (2

0kR 2« Nb)] pyri dazi ne- -di am ne, 15 @
& henyl )i m dazo
1, 2-b] pyri &azrlgrﬁ%m{\%r% di Wﬁ o LHZ,

I\I6 (4 ;n%jzeutyl ) - NB- (4- (et hyI oXy) phenyl )i m dazo[

zi ne- 6, 8-di am ne;
oro NA4- (et hyl oxy) phenyl) - 6- (1- pi perazi nyl )i m da
zo[ 1 2- b] pyrlda2|n 8- am ne;
N6- (trans-4-ani nocycl ohexyl)-N8- (4- (et hyl oxy) phenyl)i
m dazo[,.1,2- 20 b pyrlda i ne- 6 8- di am ne;

NG- (tr drs- 44468 [PEHRE lyg)to RBIY 3 QT FPRRQR BhaiagPIePer, or
5 N%%%R‘[ﬁaé:%‘é&ﬁ ;é-ﬁ]&{q C?ge: s% et)l(lg eBF %g@?%ng %5/ 8 hr?;dr%gzen aFd R, is selected
1,fionbdh pktesnydi pyridy; ﬁyruﬁrduh}&,mynbhexyl and piperidinyl ring, each ring
am nocycl ohexyl ) - N8-( 3-( met hyl oxy) phenyl )i

moa§9 ?f}fu%t%%])qbg?m’r @éFOr%QIHDSBTuuaa hé2” - 138 WO

2007/ 038314 PCT/ US2006/ 037056 N6-(trans-4-am no

cycl ohexyl ) - N8- (3, 4-di net hyl phenyl )i m dazo [ 1, 2-D]

pyri dadine- Aﬁc(ﬁnpﬁuadiaﬁ&xrdmg to claim 1 or 5, or an enantiomer,
Mans- 4- am nocycl ohex hen | ox henyl )i m

10 ( y W&@CC@I @(l%ﬁ(lp yl oxy) phenyl )i

@Feolne;_s,_ orig meg 1 tp therapf, in"which:
eﬂ&’ lsgf%a)é Iz eglbfﬂatlé{éeg’lx w(l)ﬁ, %99&10) bnl,alkyl
azo SCLE ?{? | ne- % grdiam ne:

N6 (t r &BRYy, aﬁri@(m)m{l@hgg(yl ) - N8 4 bi phenyl ylirnidazo [
1, 2-b] pyridazine-6
R; is selécted from (1) hydrogen halogen, nitro, cyano, OR 9, NR1oR1;, CO3R 0, and

C(=0O)Ryy, (ii) Ci4alkyl, substituted C;.4alkyl, cycloalkyl, aryl, and heteroaryl;

‘15 and

Rio and Ry; are independently selected from (i) hydrogen, C;alkyl, and substituted
Ci4alkyl; or (ii) Rig and Ry; together with the nitrogen atom they are both
attached combine to form an optionally substituted 5-, 6-, or 7-membered

heteroaryl or heterocyclo.

20

13. A compound according to claim 1 or 5 wherein the compound has the

X
N o Rs
Rl—ng\ _

N Y
Ry
(Ia)

or an enantiomer, diastereomer, or a pharmaceutically-acceptable salt, thereof.

formula (Ia),
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di am ne;
N6- (t rans- 4- am nocycl ohexyl ) - N$- (4- net hyl phenyl )i m daz

W@PR001/0283I4 pyri dazi ne-6, 8- 10 di am ne; PCT/US2006/037056

10

15

20

25

N6- (t rans- 4- am nocycl ohexyl ) - N$- (3, 4- bi s(net hyl oxy) phe
nyl)itnidazo[ 1,2- b]pyridazine-6, 8 -diam ne,
N6- (trans- 4-am nocycl ohexyl ) - Ng- (4- ((phenyl met hyl)

oxy) ph qqyl ) 'ﬂﬂﬂﬁ&nﬁ ag'co%dlngllcp Xlainq ‘?Zo'r &7 1Rreill ufd c%mﬂ%ﬁnd has the

I\I@oﬁmﬂ@(w) 4- am nocycl ohexyl ) - NB- (4- (propyl oxy) phenyl )i
m dazo[ 1, 2- b] pyridazine-6, 8-diam ne;
N6- (trans- 4 am nocycl ohexyl ) - NB- yr| di n-3-ylim dazo]
1, 2- b] pyri dazi ne- 6, 8- dlamn:a'r
hB (trans-4-am nocycl oheR ( - net hyl - 1H-i ndol - 5-y
I )| m dazo[ 1,2- 20 b]pyridaz ne-NS/ ydi am ne; ;

N6- (t rans- 4- am nocycl ohexyl Ry NB- met hyl - NB- phenyl i m daz
o[ 1,2-b]pyridazine-6, 8- diarime; ;
NG - (t rans-4-am nocycl ohexyl ) - N8-[ 2- Srret hyl oxy) phenyl ] i
rmiod a eflantioper, bl]upyqrq‘:@@z; ore-hartgacgitierllyeaccgable salt, thereof.
N6- (t rans- 4- am nocycl ohexyl ) - NB- ( 2- net hyl phenyl )i m daz
o[ 1, 2-b]pyridazine-6, 8- diam ne;
N6- (tr qes 4-p 2B RRsnE oMb o M&nﬁ 2 035 WHERSR WeRBEIMOhd Aas the
i dazo| 2- b] pyri dazi ne- 6, 8-di am ne;
Néormlﬂ&fh)A am nocycl ohexyl ) - NB- (2, 4- di net hyl phenyl )i m
i dazo[ 1, 2-b] pyridazine- 30 6, 8-di am ne;
N6- (trans-4-am nocycl ohexyl) - NB-( 2, 5- di net hyl phenyl )i m
i dazo[ 1, 2-Db]pyridazi ne-_ 6, e; - 139 WO
2007/ 038314 PCT/ US2006/ 08 CENE
N6- (t rans- 4- am nocycl ohexyl 1V$\I(3Ymst hyl phenyl )i m da
zo | 12b]pyr|da2|ne6 8- “di ami ne;
N6- (trans-4-am nocycl ohexyl) - I\@Q)(S 5-di net hyl phenyl )i m

idazo[ 1,2-b ri dazi ne- 8-di a

1063 %?aéwgmsl kP oG ST pentshys sal e
enyl ]Jivnidazo[ 1,2- b]pyridazine-6, 8-diam ne;
1V6n(trans-4-an1nocyclohexyl)-NB-(Z-nethyI-1,3-benzoth
i azol - 66yl)Vh@uazmpdid@ﬁmbﬁpymhdﬁikmﬁnﬁ 8- di ami ne;

U DR RS TNV 1.2 .

6,8-diamine,

N°-(2-aminoethyl)-N®-(4-(ethyloxy)phenyl)imidazo[ 1,2-b]pyridazine-6,8-diamine;

N ~(4-aminobutyl)-N*-(4-(ethyloxy)phenyl)imidazo[ 1 ,2-b]pyridazine-6,8-diamine;

7-chloro-N-(4-(ethyloxy)phenyl)-6-(1-piperazinyl)imidazo[ 1,2-b]pyridazin-8-
amine;

N°-(trans-4-aminocyclohexyl)-N® -(4-(methyloxy)phenyl)imidazo[1,2-
blpyridazine-6,8-diamine;

N°-(trans-4-aminocyclohexyl)-N°-(3 -(ethyloxy)phenyl)imidazo[1,2-b]pyridazine-
6,8-diamine;

N°~(trans-4-aminocyclohexyl)-N-phenylimidazo[1,2-b]pyridazine-6,8-diamine;

N°~(trans-4-aminocyclohexyl)-N3-(3 -(methyloxy)phenyl)imidazo[ 1,2~
b]pyridazine-6,8-diamine;
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1V6- (trans-4-am nocycl ohexyl ) - NB-cycl opropyl i m dazo]
1, 2-b] pyri dazi ne- 6, 8- di am ne;

WONBB0g088Ns - 4- ami nocycl ohexyl ) - NB- cycl ohexyl i m P@®uF2006/037056

10

15

20

25

30

1 2- b] pyri dazi ne-6, 8- di am ne; 15

ns- 4- am nocycl ohex NB- (cycl ohexyl nethyl )imd
azo[ F%ﬂ al]léb }l}glg%‘,y%l@ ? da%ﬁ}p&et ylphe11yl)¥n11dazo[¥ 2)b]pyr1daz1ne—
N6- (tr .nocycl ohexyl ) - NB- (1- net hyl et hyl )i m dazo
[ 1 2- §?§€%P§§§.ne 6, 8- di am ne;

msnMamllmqyloh@aw)xyﬁ W @Bm(}pdsbe,omhmt)ﬁaymzd[md azo
[ 1 2- zk;(%]pyrl dazi ne- 6, 8- di am ne;

N6- (tr BYridagpperioty @In%}ﬁ%xyl ) - N8-[ (2-chl or ophenyl ) net hy
ll]\/l6 a%és_—%—:aé’x&m%&@%ﬁ %@ZN@%@E@O)@)&enyﬁﬁmdazo[1 ,2-b]pyridazine-

-((4- chﬂ g)ﬂ;mhﬁayl )net hyl )i m dazo[ 1, 2- b] pyri dazi ne- 6,

8 di a

{Vg]-é%gnwl-ammwl@h@wéxly’ﬁ -4-biyBeyylulitiderdly | 2oKlpypéazing-4,8-
nethylhin1d%zo[1 2- b] pyridazine-6, 8-diam ne;
N6- (trans- S A nocycl ohexyl ) - N8-et hyli m dazo [
1, 2- WP W&;hsd@émﬁkﬁ)'c%lo@e;@l)amﬁ-glemethylghenyl)umdazo[1 2- b]r%)yrldazme -6,8-
N6- (trans-4-am nocycl ohexyl (et hyl oxyje
|dazo[<hw2H@§pyr|daZ|ne- 6, 8- di ani ne;

1) ot WP HEDBESgon W—@gﬂ?ﬁé}%ﬁﬁéﬁﬁb SV

WO 200@@3@;@3@[@@@3@@6/ 037056

hB ( ans- 4- an1nocyc|ohex | ) - N8- 2- propen-1-ylim dazo[
ﬁymsdﬁhgmmcﬁclehexdl)dVﬁ-@}e((phenylmethyl)oxy)phenyl)lrmdazo[1 2-

N6 (tr s 4 am cI ohexyl) N8- ( 3- net hyl butyl )i m dazo
[ 1,2- @ngn *di am ne; 5
N6- ( A @%mékt mwsﬁ&@gWLm ORI RRYPHeR 1841z 122-b] PY

ri dazi ne- 6, 8-di ai ni ne;
N6- ('t ré?ﬂl@ﬂiaalmﬁo%#@mmﬁexyl ) - N8- (cycl opropyl net hyl )i ni

daz rlda i ne-
R R e e g -
I)|md@;é;]|'1m<12 b]pyr|da2|ne6 8- di am ne;
m no- |- pi peridinyl)-N(4-(ethyl oxy) phenyl )i m daz
o[ 1, Eéa - qnpr4-armiriony@ohexiyl) i -(RB8u¢tByl-1 H-indol-5-yl)imidazo[ 1,2-

R gl P e
ans- 4 afi ROy B Mhoky B (Re By 0k bk ARRERY| 1)1 FiHAaRine-6.5-
1, 2-b] pyri dazi ne-
diamine; ;
N6—(z‘rans-4-am1nocyclohexyl)-NS-[2-(methyloxy)phenyl]imidazo[1,2—
blpyridazine-6,8-diamine;
NS ~(trans-4-aminocyclohexyl)-N°-(2-methylphenyl)imidazo[ 1 ,2-blpyridazine-6,8-
diamine;
NS ~(trans-4-aminocyclohexyl)-N®-(2,3 -dimethylphenyl)imidazo[1,2-b]pyridazine-
6,8-diamine; .
N ~(trans-4-aminocyclohexyl)-N® -(2,4-dimethylphenyl)imidazo[1,2-b]pyridazine-
6,8-diamine;
N°-(trans-4-aminocyclohexyl)-N°-(2,5 -dimethylphenyl)imidazo[1,2-b]pyridazine-

6,8-diamine;
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15 6, 8-di ami ne;
N6- (4- ((4-am nocycl ohexyl ) nmet hyl ) cycl ohexyl ) - NB- ( 4-

W@ edongsssxy ) phenyl )i m dazo [ 1, 2-b] pyri dazi ne-BCT/US2006/037056

10

15

[\
o

25

30

8-diam ne; 2-(1-(8-((4-(ethyloxy)phenyl)am no)i m dazo

1, 2-b ri dazin-6-yl)-4-, pi peridinyl)ethanol ; 20
ka- (W?é%ﬁgf%44-awm&leﬁ%@%ﬁ§: K thmh?%/ id8zgl 1 Irp Ipadzine-6,8-
, 2- b] pyg;i.dagi ne- 6, 8- di am ne;
N6- (t rans-%—’am’ nocycl ohexyl ) - NB- ( 2- (et hyl oxy) phenyl )i m
i daz of-(dads-bhpyiidedelahast)-8'-8; immtingphenyl)imidazo[ 1,2-b]pyridazine-
6- (3-am no-1-pyrrolidinyl)-N(4-(ethyl oxy)phenyl)imda
zo[ 1, L.%HHn%iazi n-8- 25 ami ne
1 Y R ARG QB b AR 72
N- (4- ( eipypridaxinkmeaping- ( 1- pi perazi nyl )i ni dazo[
1, Z-S]prridazi n- 8- am ne i o
N6 - ( D @insed-prpinoeyeiohemhyl Y (2nBethyl- 1.3 teprasiipsieriinidarol 1,2-
dazo [ bé 2= % Xr&ﬂ zine- 30 6, 8-di am ne;
NGB- (;i;( PW*% ’%/) s '@WIS‘%NG-(z-fur anyl met hyl )i mi dazo[
1, 2- bhsOREMBRTHe18hex§) AL DEmethy L A 3-beM¥tRIARY. NPGiBidazo[ 1,2-
PCT/ US-%%[ 03'7056%_ ?@) ¢ g v [
N-(4- I L -(4-nmethyl -1, 4-di azepan-

( 4- ( tlbyridezipyHifeAiphiing - ( hyl di I

-yl)igidazo 1, 2- rj in: 8- amne ° Dy
Y ARt DGR Py b bt tppridazine-.5-
1, 2- b] p4rh@azi n- 8- yl ) am no) phenol ; 5
N6- (t rans-4-am nocycl ohexy]l ) - NB- ( 3- henyl nmet hyl ) ox
phe S]M -XW‘MSd%szIIDPYéOIKf]XWf]% d%zlqhergsdi,ngi(égzﬂ[ h%i@pyﬂgazgn&g,’ g -
3-((6-({trans-4-amui ocycl ohexyl)am no)i m dazo]
1, 2-b] ‘%zi n-8- yl)ami no) phenol ; |
4- ( ( BPL(AdAsanambtroro10R&YDLIFO@¥IMbA ARy 1NhA@ZES[ 1,2-bpyridazine-
, 2-b] pyri dazi n-8- 10 yl') am no) phénol

6- (t rahdiathingyi nocycl ohexyl )i m dazo [
, 2- ri dazi ne-6,, .8-dj.am ne; .. Cy
(Rt R e S oy DB el b pyridazine-6.5-
- b] Riydrhid@zi n- 8- yl)am no) benzonitrile ;
(6-((trans-4-am nocycl ghexyl )am no)i m dazo[
- N{-fyaisetaamimogycldxy))ydnipholybeehpintidadopl ,2-b]pyridazine-6,8-
-((6-({tr.ans-4-am nocycl ohexyl)am no)i m dazo[
- b] ¥%zi n- 8- yl)amni no)benzoic acid ; '

NS —(trans—4—aminocyclohexyl)-]\f8 -[(2-chlorophenyl)methyl]imidazo[1,2-

RPWRARWRRR

b]pyridazine-6,8-diamine;

N°-(trans-4-aminocyclohexyl)-N® -((4-chlorophenyl)methyl)imidazo[1,2-
blpyridazine-6,8-diamine;

No<(trans-4-aminocyclohexyl)-N° ~((4-(methyloxy)phenyl)methyl)imidazo[1,2-
blpyridazine-6,8-diamine;

N° ~(trans-4-aminocyclohexyl)-N°® -ethylimidazo[1,2-b]pyridazine-6,8-diamine;

N ~(trans-4-aminocyclohexyl)-N®- (2-(methyloxy)ethyl)imidazo[ 1,2-b]pyridazine-
6,8-diamine;

NS ~(trans-4-aminocyclohexyl)-N° -(2-(4-(methyloxy)phenyl)ethyl)imidazo[ 1,2~
b]pyridazine-6,8-diamine;
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N6- (trans- 4-am nocycl ohexyl ) - 1V8- 1H pyrazol - 3-yl i m daz
o[ 1,2-b]pyridazine-6,8- diamne; 20 4-((6-((tT

WwW@e®743sm nocycl ohexyl ) am no)i m dazo] PCT/US2006/037056

10

15

20

25

30

1, 2-b] pyri dazi n-8- yl)am no) benzoic acid ;
4- ((6+((trans-4-am nocycl ghex am no)im
((B/]G %éfzr,zsdﬁ@pwlogy ] %%}C)r{&o&)-}p%/op)en- —yhn)ndazo[ 1,2 prudazme 6,8-

N N-di ngihylkenzenesul f onani de ;
1V6- (trans- 2 am nocycl oh(:N%l )-NB-(4-(1
H-t eNP«’@Z ohs-Saplinoeheolyexyl)A d@z@eihybuBl)idklazo[1,2-b]pyridazine-6,8-
b] pyri dazi ne- 6, 8-di am ne; ;

(t ralh@mm( et hyl am no) cycl ohexyl ) - N8- phenyl i m dazo |

%%zﬁs 7h %ﬁlﬂfoh%lol%xxg)mrlo%l& %O[F\I%'bdﬂg. me Gd% gga[mme

1 2- Nf-@zy&md@«émﬁlﬁrcﬁcl&e )@ @9clop@pylmethyl)imidazo[ 1,2-b]pyridazine-
N6 - (trans 4-am nocycl oﬁgxyI?%\g&?}é pr?,e)ny | oxy phe]r%}ﬁ)
VO

i mi dazdh&dRmipg;pyri dazi ne-6, 8-di ani ne - 142

2007 314 PCT/ 06/ ..
S %ngf SR Rhlerophenyhas B mitBRER

I | m dagpj[mﬁzﬁe 64 @Mﬁm@am ne- 6, 8-di anm ne;

-(trans-4-am nocycl ohexyl |V8 (2' - et hyl - 4- bi phenyl

| frirazoto-1-pmeriBipYe-htet oR)PBmidAE (1 -Dlpyridazin 5
(trans 4- alnlnoeyelohexyl) N~- (3" - chl or o- 4- bi phenyl

i m (?g%efl 2- b] pyridazi ne-6, 8-diainine;

( smittopro Yd 1imidazo[1,2-b]pyridazine-6,8-
i <§ﬁlﬁenyﬁﬁe€2‘m¢i‘| ey Yimidazof 1.2 loyridazine 6.8
di afiiggeine;

.&f B R G S AL )

- tr@@dﬁnﬁﬁg nocycl ohexyl )-NB- (3' -chl oro- 3- bi phenyly
[)im azo g%) yridazi ne-6, 8-di am ne;
yayolohertybmestyl)cypiBhea N> tlet hy| et hyI ) phen

el AR e AR . e

[1, 2 bﬂ EBL((MQé‘thﬂoﬁ?)pﬁelﬁd)aﬂin?d}erﬁazo([1 2- b]}%yndazm- -y1)-4-

1V6- (trans- 4- am nocycl ohex t et rahydr o- I
- napht ﬂ?aieeldyb’))ﬁthzmqiazo[ 1, 2- b] pyri dazi ne- 6,

No- (G A PR GRS Al Sralrigaal e Imshidans
1, 2- b] pkmkiA@zi ne- 6, 8- 20 di am ne; N6-(tr

ans- 4- am nocycl ohexyl ) - NB- ( 3- (pheny! et hyl ) phenyl )i mi d
azo[Néj;(tmns 4-aminocyclohexyl)-N5-(2- (ethyloxy)phenyl)mudazo[l 2~ b]pyrldazme—

%< %v

)
yl)i
- (
)

6,8-diamine;

6-(3-amino-1-pyrrolidinyl)-N-(4-(ethyloxy)phenyl)imidazo[ 1,2-b]pyridazin-8-
amine

N° ~(trans-4-aminocyclohexyl)-N® -(2-phenylethyl)imidazo[ 1,2-b]pyridazine-6,8-
diamine;

N-(4-(ethyloxy)phenyl)-6-(1-piperazinyl)imidazo[ 1,2-b]pyridazin-8-amine

N°-(2-(dimethylamino)ethyl)-N°-(4-(ethyloxy)phenyl)imidazo[ 1,2-b]pyridazine-
6,8-diamine;

NE -(4-(ethyloxy)phenyl)-N® -(2-furanylmethyl)imidazo[1,2-b]pyridazine-6,8-
diamine;
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b] pyri dazi ne- 6, 8-di am ne;
N6- (trans-4-am nocycl ohexyl ) - NB- (4- propyl phenyl )i m daz
wW®@2(4070381b] pyri dazi ne-6, 8- dian ne; 25 PCT/US2006/037056
N6- (trans- 4- am nocycl ohexyl ) - NB- (4- net hyl - 4- bi phenyl yl
)yim daz&[@l, 2- Db] pyridazine-6, 8-diamne; o
N6- ({r@risthrloxmphsayiePdfanaiyl-InBdrzenan- b inyifasohl Ry hmeidazin-8-
yl)imdazol.1, 2- b]pyridazine-6, 8-dianine;
N6- (t rans-42am nocycl ohexyl) - NB- (3- ((1- net hyl et hyl ) oxy
) phepy(o-{(rufazamidoZeloBék hpyid) haidhngt 6. Hpdidpnne;
N6- (ty- ans-4-am nocycl ohexyl ) -NB- (3, 5- bi s%met hyl oxy) ph
enyl )i milaaseg)phenpl ; b] pyri dazi ne-6, 8 -di amine; -143 WO
2007 314, PCT/ US2006/ 6 -
5 grant R LRTREROr A et b e PP 2
azo [ Bbgyriiapikldi@aianrife; Yl ) -1, 4- cycl ohexanedi ani ne;
N6- (trans-4-ami nocycl ohexyl ) -1V8- 2-napht hal enyl i m dazo
[ 1, 3@+ rradenvecoscloBexydianuno)ianidgzo[ 1,2-b]pyridazin-8-
1V6- (trans-4-am nocycl ohexyl ) - N8- ( 3- (net hyl sul fanyl ) ph
enyl )i ﬁﬁ%&gﬁ%o)?ﬁneﬂog’- b] pyri dazi ne- 6, 8-di am ne;
N6- (44 @PQrAnali tiBhexNhhifSmiiday hyl hlgd dazo
[ 1, 2-(€5](J§yri dazi ne- g Si‘%’gi alnrii\ége; ANl pRTdab 40
10 N6- ('t r aemin@phenotycl ohexyl ) - NB- ( 4- et hyl phenyl )i ni dazo

1, i dazi - 8-..10. .di i L. ) ..
e B LB SR bR Ylbrieeing S iagoe) phe
. 1+ REG#Ghs Ladtindh MEROABERIR i 8D Atidazines
[ 1, 2- WDpyinaberizonitéle ;8- di ami ne; 15

N SRR SURLSS M B Y L o2
15 N6- (tr 3NandnPpRires¥sohexyl) - NB- (4- cycl ohexyl phenyl)im
i dazo[ "1, 2- b] pyri dazi ne- 6, 8-di am ne;

N6- ( 3 (@A&# dusatramimocytlohexyl)hthir@in{idazo] ], 2-dpyrkabnt &t hyl )
phenyl ) hm daéﬁ%ﬁ%é@f?@i 0 b] pyridazi ne-6, 8-di am ne;

N6- (tr anEwH Cl%hexyl ) - N8- (3 S
j Ej |p gﬁﬁgrt@%m-%ﬁ{&&albﬁex%@@ 1H-byzold -y 4287 NETpFridéine-6,8-

NG- (t r dsnide;ami nocycl ohexyl ) - N8- 3- bi phenyl yl i mi dazo[
1, 2- ZR]((%Y&}rg;%Ql-ggl_ir?dcgélogéx?rWanqgio)imidazo[ 1,2-b]pyridazin-§-

yl)amino)benzoic acid ;

(e

4-((6-((trans-4-aminocyclohexyl)amino)imidazo[ 1,2-b]pyridazin-8-yl)amino)-
N,N-dimethylbenzenesulfonamide ;

NS ~(trans-4-aminocyclohexyl)-N®-(4-(1 H-tetrazol-5-yl)phenyl)imidazo[ 1,2-

25 b]pyridazine-6,8-diamine; ;

N°-(trans-4-(ethylamino)cyclohexyl)-N-phenylimidazo[ 1,2-b]pyridazine-6,8-
diamine;

N°- (17’amr-4—(methylamino)cyclohexyl)-N8 -phenylimidazo[1,2-b]pyridazine-6,8-
diamine;

30 NS ~(trans-4-aminocyclohexyl)-N® -(2-(phenyloxy)phenyl)imidazo[1,2-

blpyridazine-6,8-diamine;
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N

5
N6- (trans-4-am nocycl ohexyl)-N8-(4-((1-nethylethyl)oxy

WO pieengd3)4d i ni dazo[ 1, 2- b] pyri dazi ne-6, 8-di an PET/US2006/037056

10 Ne

15

25

30

NG - (trans 4- anlnocyclohexyl) NB (2 chl orophenyl )i m daz
[ 2- b]pgrlda2|ne 6, 8-
N6- ( A diigus AFARRSYglohotd)yf- 14'mo(c&4xbm1@nw1)emaaq[ﬂrﬁd az

(
di
[ (1t AR R 1) e (3

(@)

@)

NG- -am noc
o gphenyl 4 -

A e D S S B e A Rigenel 2

- (t ransb]nylaiﬁzhﬁc@&ﬂmnyl ) - 1V8- (4 chl or o- 1 - napht hal eny
[)im 0 1 2 b
b (1 2hgh AmtlesRu bR R&loao%f‘?fmls}wlxp}mlﬁ?@&}a[
1, 2 b] mqpyxﬂﬁéin@% $.diad1iné] am ne;
N6- (t rans- 4- am nocycl ohexy] ) - (3 5-di chl orophenyl )i m

[ dazb’f5 (rams- %pplsmca@lzhml) -Igt- Gl—ﬂﬂlammhﬂneﬂlyl)phenyl)lmldazo[l 2-

1V6-(tr am Iohexyl) I'V8-(3-(trifluoroinethyl
phenyl@?ﬂf%ﬁ%[&ga B¥'pyri dazi ne- 6, 8- di ami ne;

NG- ( Ve fpnsda aﬁﬁﬂ&w@h&@?)&yﬂ % @%ﬁo&ﬂoﬁﬁmﬁmenﬁ)lﬁhaﬁaﬂpi‘e

nyl )i m dazo] pyri dazi ne-
(traﬁﬂBYrrﬂaamfﬁo&-simhnh@xyl) N$- ( 2- fI uoro 5 rret hyl phen

N, (ARG imiiosiy BhorOey - R ead 3m%smﬁyama+ém1 Bhen

yl )| M dagRidating-6 gj_hﬁyl{lhéiaZI ne-6, 8-di am ne;
- (trans-4-am nocycl ohéxyl ) - N$- ( 5- phenyl - 2- pyr| di nyl)

i M dal-6fdns24-aijqoert ] daexiyh)eh B(4-@-etayieths ) phenyl)imidazo[ 1,2-

1V6- (tr 4- l.ohexyl ) - N$- (3-f| 4- et hyl ph
oyl ) BB S SR s ne 6. 8-di am ne: e

)i m(gg%féw%t 2- 289%]%&?% az? %uY%p %%gpg{rlnﬁﬁ%ec?ﬁ’z%% HM&HC‘G’&

N6- ('t r akiegnie;anm nocycl ohexyl ) - NB- (4-f1l uoro- 3 met hyl phen

yI ) I &k zé”g’zﬁ ng@}@ﬁ g%ﬁl I'e)% 6_,_%/8 tetra%ydro l—naphthalenyl)lmldazo[l 2-

(2 fl %%ﬁldﬁzﬂQ%@hﬁﬁﬁwl )i mdazo[ 1, 2- Db] pyridazi ne-6,
8-di a
(N? émmsélfl—amnmomloﬂlaxbrbédyﬂ-D-nmﬁlﬁaﬁer@(ﬁmdefziowoi-d)wﬁyhh@6 8-
xy) phenyl m dazo[ 1, 2- b]pyridazine-6, 8- d| am ne;
N6- (tr Sani nocycl ohexyl ) - N$- (4- net hyl -

NG-(ZI rans-4-aminocyclohexyl)-N*~(3- (phenylmethyl)phenyl)nnidazo[1,2—

%

%

blpyridazine-6,8-diamine;

NS -(Zrans-4-aminocyclohexyl)—N8 —(4-propylphenyl)imidazo[1 ,2-b]pyridazine-6,8-
diamine;

NS ~(trans-4-aminocyclohexyl)-N® -(4'-methyl-4-biphenylyl)imidazo[1,2-
blpyridazine-6,8-diamine;

N ~(trans-4-aminocyclohexyl)-N®-(3 -(1-methylethyl)phenyl)imidazo[1,2-
blpyridazine-6,8-diamine;

N° ~(trans-4-aminocyclohexyl)-N*-(3-((1 -methylethyl)oxy)phenyl)imidazo[1,2-
blpyridazine-6,8-diamine;

NS -(trans-4-aminocyclohexyl)-N°~(3,5-bis (methyloxy)phenyl)imidazo[1,2-
b]pyridazine-6,8-diamine;
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(trifluoromethyl)phenyl)imdazo|
1, 2-b] pyri dazi ne- 6, 8- di am ne;
WONBB0g088NS - 4- ami nocycl ohexyl ) - N8- (4- et hyl - 2- pyPe™US200§/037056

m dazo [ 1,2-b]pyridazine- 30 6,8-dian ne;

N6- (t rans- 4- am nocycl ohex [)-N$-(4-(1H1,2,4-triazol-1
-yl ) pessp-03-raetapl3,4,dBhydnd-p ) e alimy Bimigazdi] b+ iipyridazin-6-
-145 WO ﬁg 7/ 0 314 CT/. US2006/ 037056

1V6- ( t rand agien ¥Ry 1 ) - N8- (4- ( 1H pyr|

gl ailgfnl_(k gﬁﬁm-)élxﬁﬁd@éi@ﬁ&(yﬂ) - ZnapliRYehHARGHRRT] £2-b]pyridazine-6,3-

N6 (t radismttwam nocycl ohexyl)-NB- (4-(4,5-dichloro-1Him

Z\%“ &, Fn%%f ne n clg 1%3@?46@&‘ ~(maethylsulfanyl)phenyl)imidazo[1,2-

?rilda%memwhﬁﬂ@xyl) N8- (4- (1H pyrazol - |
I pheny i m dazo[ 1,2- b]pyridazine-6, 8-dianne;

(
)
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enzam demine;
élvgel&s {Iaqr%sﬂél;l %tg{.]fnlgn Cl 013 %?’(&34 Ebér ph(e$141) I9-meﬁ'llylmmdalzo[1 2-
1, 2- ] pygyriazihe; 86di§m%e‘?‘m ne,
N°-(trans-4-aminocyclohexyl)-7-methyl-N®-(4-methylphenyl)imidazo[ 1,2-
b]pyridazine-6,8-diamine;
N° ~(trans-4-aminocyclohexyl)-7-methyl-N®-[3-(methyloxy)phenyl]imidazo[ 1,2-
b]pyridazine-6,8-diamine;
NC-(trans-4-aminocyclohexyl)-N®-biphenyl-4-yl-7-methylimidazo[ 1,2-
b]pyridazine-6,8-diamine;
NS ~(trans-4-aminocyclohexyl)-7-methyl-N°-[4-(propyloxy)phenyl]imidazo[ 1,2-
b]pyridazine-6,8-diamine;
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N6- (trans- 4-am nocycl ohexyl ) - N8- (4- ( 1- pi peri di nyl carbo

nyl ) phenyl )i m dazo[ 1, 2- b]pyridazi ne-6, 8-diam ne;

4- (( é:((q%l(fra&ﬁévamua%ywbwl t-esth by daza Bz ] pyridazin-8-
1,2-b ' i.0-. 8- ' - N-

( pheni&n&#ﬁ%k%@%ﬁ%ﬁ%g ng)o

4- ((8=((d-t(nansgndeyarst i BT b I, Ha%Rkidazin-8- ino)-
1 3 b](ﬁ‘{ K d HndyaK Qﬁ%ﬁﬁﬁg?eﬁ e%lg'm}l[i’(ﬁ%? vl 2@“&%@%5 j§Hzmine)
enzani d&ﬂ'mm(lwimewsdfﬁmml@cl ohexyl ) - NB- (4- ((3

P B - At BBl R B BRIl PE D fyricazin-s-
3-((6- AR ' .am no) i m dazo

1, (2(8)6|(o}(1y)ra| dasz%W%n&H?)E%h%S phe%yl benzarri[ de;

4- ( ( BF{{rensathemincayitlnbayd bbbyl N }-phenybinidezdplzp |pyridazine-6,3-
1, 2-b] pyridazi n-8-yl)am no)-N (2-hydroxyethyl)b

enzam o%?m’ﬁl-e’( (6- ((trans-4-am nocycl ohexyl)am no)

i mi dMxetrbnsh-ammoeyabﬁé@i)nr.&_ﬂgﬁo}ﬁ%m@)ny%xmfehgr]ﬁmeazo'[1,2-

-pyrrolidinyl)propyl)bénzam de
NG- (t rahilsyrnznam' 1oggiaingiexy| ) - Ns- (4- (4- mor phol i nyl car bo

152 S K POSR ey OBt s 1 2D bythatie s § diamine
,4: (2 ( gﬁg-gt%na%}g@gqﬂyyp%ﬁ%m@ﬁg@gh@@%ca-@ﬁ%yﬁdilzme-a,s-diamme;
2- ( AE-pArfatiasilovst) pheaty HyV O ipemdiadi limidazo| 1,2-b|pyridazine-6,8-diamine;

-L(tr - 4- am | oh I ' id o
B RSB s L prmiagin -

(6- Gdih@ns- 4- am nocycl ohexyl ) am no) i m dazo[ 1, 2- b] py
azin-8-yl)am no)-N cycl opropyl benzam de;

- (N§'(‘('(€_ft]&fh®?§4pfmb’hd€mdhgh Hpipmidig)intitlaiaf DP-b]pyridazine-6,8-
- b] pyri.dazi n- 8-yl )am no)- N

cl olﬁ%’){VP?ret hyl ) benzani de;

( i 2 ; X l i - '_ 3 1a: -
AU

6 GSh§abenggmiotidin-1-yl1]-N-[4-(ethyloxy)phenyl]imidazo[ 1,2-b]pyridazin-
6- ((tr.ans-4-am nocycl ohexyl ) am no)i m dazo|

- b] %}'ﬂ""i‘lﬂﬁezi n-8-yl)am no)-N (1-nethyl -1

e e Sy o Rbseraazalof >

- b] eyl i3Amiair-3 4 damiine) - N o

- (gnitaapll, PSPt 524 diadiies, N (s 4Aminoty oy ) - (4-
(6- (e{htog(g[ﬁlghﬁ)_am nocycl ohexyl ) am no)i m dazo |

-b] pyridazin-8-yl)am no)-N- phenyl benzami de;
(B-(dis-4-amsnotyelnhexytyi- phexyllgsaiptrayl]Tidethgfimidazo[ 1,2-

-l pyr dazl Ne & gL no) - N

=

o - —_

H-POOI—‘JF’\I—\-P“QI—‘-PA
<

e

3.~

PR DO —~P BN
N N

N6-(cis-4-aminocyclohexy1)-]\/8-(5 -methyl-2-pyridinyl)imidazo[1,2-b]pyridazine-
6,8-diamine;

NS ~(cis-4-aminocyclohexyl)-N® -phenylimidazo[1,2-b]pyridazine-6,8-diamine;

N°~(cis-4-aminocyclohexyl)-7-methyl-N®-phenylimidazo[ 1,2-b]pyridazine-6,8-

diamine;
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cycl ohexyl benzam de;
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wa2@7/03gsy4 i dazi n- 8-yl )am no)- N 20 PCT/US2006/037056
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(4- pyridi nyl met hyl ) benzam de;

1 (4 (6-((trans-4-am ng/gycl ohexyl ) am no)im dazo%
Tgyzmélda;)gmﬁc}glthWD m(ﬁ(ggtbﬂg]qy)pyxelgl)n}gﬂ@m[il@r nyridazine-

1 (4 (((g a%lu - 4-am nocycl ohexyl )am no) - 7- met hyl i m daz

o[ fpyrl dzin-8- vyl )am no) phenyl ) - 3- phenyl ur ea;

25 N6 cis-4-aminocyclohexyl)-N°-(3,4-dimethylphenyl)imidazo[ 1,2-bpyridazine-

1-(4- (((6 ((trans-4-am )noqgcl ohexy?’)pamyn)o) rr[et hy%plylm d g

azo[ 1, 628-191}2]@}&?1¢ dazi n- 8- vyl )am no) phenyl ) - 3- phenyl urea;

N-( 4 :g%sgl alﬁ%gﬁ)h@)@lf?]g ¥§-pﬁen X% Byr%ny%zmlrgazo%% %[b pyridazine-

1, 2-

yl )am nn3-aneiIye;) - 1- (4- f | uor ophenyl) - 2- oxo- 1, 2- di hydr o-
yridi necarb oxani de; 30

N- ( 44(((@((€(St4ranmo%‘0mhenﬂﬁﬁymhg}w@am[d;‘a -blpyiiddzéagof)amino)-N,N-
1, 2-Db] YL

pheny| )& %Xﬁ‘faﬁfgf%%ﬁﬁ?}# 2-o0x0-1, 2-di hydro-3

PE’:)/I_/V !L\J%'é%l%—%%%@?@f@h@)@yl) RBP4 M%@ﬂx%ﬂ%ﬁ&fzo[l 2-b]pyridazine-6,8-
N- (4 ((<Bar(1(nbr ans- 4- am nocycl ohexyl ) am no)i m dazo |

d I ' : e s
2. et AR pher et hebT GG iy peidinyimitarg s o
pyri di rbgﬁﬁ[dﬁ?iﬁ@@ $l@amine;
N- (4 ((trans:4-am ndcycl ohexyl ) ani no)i m dazo[

mmmmlomwm 0o ifhempiglbl -ghplenyl)deiazo[ 1,2-
am.nocycl ohexyl ) ai ni no)ii ni dazo[ 1, 2

N- 4 4-
b]( yE.(bS%B% Eag‘sﬁgﬁ -4iamiee) phenyl ) acet ani de:

- (( ﬁﬁ E‘f’%&ﬁﬂﬁgﬁ@“&%ﬁm g;b 6gﬂp%ﬂi&1ﬁﬂ):ar%oﬁ5§}pﬂ¥ﬁﬁmn‘§@&8[l 2-

((bﬁpﬁgda@mmﬁsﬁ diamafe; 4211 varonh
8" %sﬁér‘n&oa%%x%b%ﬁ Tl Frovineas Dinhdeat] 4

4-f I (i mdazo]
eN% pyrl gﬁ%ﬁﬁ%ﬁm{é@%ﬁno) phenyl ) - 2- oxo- 3-
4-

w

TRPRENRPZTW!
N e

Groreehamioaydldexyl)-No-(2- fluorophenyl)-7-methylimidazo[1,2-
fI orop henySS) %&ﬁ (i m dazo|

WAz RE5S-dipmifen o) phenyl ) - 2- oxo- 1, 2-
( tr gcr%im%frlﬁ%n %gg{y@%ﬁ aJr]r\{8 %(gjmethylf lﬁene] e2 mﬁld%oi)ll’)zb he
y )ambﬂm)rldHZM&ﬁc&dlammeb] pyri dazi ne- 3-carbonitril e;
' ‘1&5 S R RO S - b bnepr 1 e hmidnzb 12" ©

(4- tbﬁ ﬁaﬁm@%c&ﬁgllng%exyl)am no) - 7- met hyl - 8- (phenyl a
0) i azo[ 1,2- 20 b]pyridazine-3-carbonitrile;

(M(éﬂé‘jan@Aaammoqgckﬂmhﬁ%thmo)]mm)ze[/l ;b pytid&id-phdbyhamide;
no azo
(én (((117 rans-4- ammocyclohexyl)ammo)1rn1dazo[1 2-b]pyridazin-8-yl)-3-

DO oaRE

3939

phenylurea;

N,N'-bis(4-trans-aminocyclohexyl)imidazo[ 1,2-b]pyridazine-6,8-diamine;

NS ~(trans-4-aminocyclohexyl)-N® -(4-ethyloxyphenyl)-7-phenylimidazo[1,2-
b]pyridazine-6,8-diamine;

NG-(Zrans-4-aminocyclohexyl)-N8-(phenyl)-7—phenylimidazo[1,2—b]pyridazine-6,8-
diamine;
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N6- (trans- 4- an1nocyc|ohexy|) 1Vv8- (4- (ethyloxy)phenyl)
3- flx$r0|n1dazo[1 B&@érlda2|ne 6, 8-di am ne;
AFS- 443131@%‘317{% yPhenyl-7- lahe(ne!hmydam@l)%hmdgm& -6,8-:;

d
o (1 SRR G A BRI b B Phresy - -
3 d| weg]pyﬂldgﬂlﬂaagx[dla@uae 30 b] pyr| dazi ne- 6, 8-di am ne;

((trans-4-am nocycl ohexyl ) am no)i m dazo[
ﬂj(éﬁyf(iﬁ aatﬂrwmnowggb@ni)@n@ls@uﬁ@nmﬁ AdehlpyrideBin-3 Wkmino)-N-

O?Z{ ?g(?%%iygﬁwgsé‘éﬁgﬁg%? gxy) 8-ani |l i noi mdazo |

2
6
1, m(W((b@ﬁi—ﬂfbﬁnﬁocy@fbh&@l')ahﬁﬂld)ﬁmdazo[1 2-b] yr1daz1n~ lgannno)—N—
6- ((trans-4-am nocycl ohexyl ) ani'no) - 8-ani | ipn0| md

1,

I

0

b] ﬁ?rﬁl@azlmﬁéh)ﬂ)benmdxam de ; 5

2-
Vb R PR RSERg aels R T M S 83 .
N6 - (trqm;nﬂnaaﬂom%mb@?%amkeet hyl - 1 V$-[ 4- (et hyl oxy)

phenyl ]i m dazo[ 1, yridazine-6,8-diamine; ii) or
an efd(f-((orer- 4 -agiipestyeloborybaminn)iraidazo[ 1,2- b]pyridazin-8-yl)amino)-N-

phar maceut i eptable salt of (i), 10 thereof.
17. A p ﬁ‘:ﬂé’ﬁa h% gﬁ & tion conprising one or
phar R DY e TP e

pharmaceutically acce r diluent. 15 18.
A net h(pdpayfdmyd)eanbpng)mmmyi}mmdazb[lsz b ioritlezing-6 Shdiamning)

2333&3 eiscndee ol l)dﬁ@e(qh{v?f:?ﬁry fﬁl ShossehenyDimidazo[ 1,2

gl oner yhoneRbinkls, gsdlaﬁ{‘&@é.lrrat oid arthritis, systemc
| upus erythenat03|s scl’er oder ma, chronlc

t hy r Bf-(hrdrisst-aimegelshatyh eds@; +(1 piperidimgiceeb gadphériylmidazo[ 1,2-
di abet iﬁ’ﬂr t Oi Ine henol yti ¢ anem a, aut oi mTune
neut rog? AZ gy B\f%peni a, atopic dermatitis,
chro
ol of 60 QF o IR Db SR ATH A 05 D 8‘%15’411%0) N
coliti sphe@ybhmhﬁ)hzbnmﬂe; psoriasis, graft vs. host

I nflammtory reactio i nduced by endot oxi n

di se
CubeF UG ders - ammacydchen Derino imideactl > hageianart Biino)-N-
cachexig.mp ?fﬁ?faﬁhg?ﬁfb%Ma'rﬂlhé Reiter's syndrone,

gout, traumatic rubel la arthritis, acute
Sy noVi-¢fisis- épanmemlolmxm-]@e(m((ﬂpmse- di seases
characteri SSi e neutrophll infiltration;
 hounm PoTHL U Ry Dieny S e frATpyrideding- S fiaminc:

art W @l &%Pflbﬁﬁrma?olol‘feg Q{igllé)’)lﬂﬁa&ro F22- bﬁﬂ&f&ﬁhﬁ 8-yl)amino)-N-

pul mo amuat ory
phenylbenzarmde

1

4-((6-((trans-4-aminocyclohexyl)amino)imidazo[ 1,2-b]pyridazin-8-yl)amino)-N-
(2-hydroxyethyl)benzamide;

4-((6-((trans-4-aminocyclohexyl)amino)imidazo[ 1,2-b]pyridazin-8-yl)amino)-N-
(3-(2-0xo-1-pyrrolidinyl)propyl)benzamide;

N5 (Zmns—4-aminocyclohexyl)~]\78 -(4-(4-morpholinylcarbonyl)phenyl)imidazo[1,2-
blpyridazine-6,8-diamine;
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formation, scar tissue formation, ulcerative colitis
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acut & et Behonen e SRETD RS S Ak & pebs- b yDatnino) -
I eukemngeth}qg\fr_ ] ?B’ﬁdl géﬂﬁfﬂénzanﬁ@ osi's sarcons,
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Shi gél((ceirans- 4-Ai‘rmtt&|yﬂiehé}§/1)dnm&ﬁmadaj%@1 R+H]§3@Iﬂa§m— -yl)amino)-

di seas_eN cergbr al ischem as or neurodegenerative -155
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tr aU!ﬂ'g(% &trbﬁy-ﬁr' bhindd)9 1%3&19[1 BPZ r{)ﬂ@t#ﬂ{lﬁ% §I%dlﬁilo)~N~

tuno ocul ar neo ascu (4

haemangydop®pyldendamidgpat i tis infection (including
hepatltls A, hepatltls B and hepatitis Q),

H VvV
i nf ef{(6dramct-eminacselphixi)aminonpdazoRi: bipyridaringhsRnyino)-N-
and he?ﬂﬁ§&$§§%%ﬁ§@bgM8ﬁﬁ59'a' ischema, ischemainb5

st roke orgari hyposi a, vascul ar

hy pe4-{iloagi-dns-4-aimiticagclahekyl)emalo)ie geiof Mﬁibq)ﬁyndlaﬂxhlg Yyl)amino)-N-
t hronbosi s, cardi ac_ hypertrophy, thronbin-induced
pIateIéﬂﬁﬁ@ﬁ?@ﬁﬁ@@@ﬁw endot oxeni a and/or toxic shock

syn /ig(:ép()((trg smj Eﬁlﬁrg)t% cI8e ng(f)'al% e?ra% ([ﬁ%—%i{%}% Iaza’uq- .—{f]l)amino)-N-

endop ase s ase-

neur onybaiskiai-1pR %ﬁamﬂ&ﬁﬁﬁﬁhﬁmnﬁ@ln caused by cancer,

dent al paln arthritis pain, equine infectious anem a

vi r s((61@remsed- ammqeﬁqlﬂhﬁa@ba@u@hl@ydaﬂoflu%b]nm@aﬁe- -yDamino)-N-

fi
T oa LIRS 0r S B BRI b e
adm A{(B(eFdiyH-bRidddecl FRKTH hmma))lﬁﬁ@&o?lf 2- Wﬂaim@ylmho) -N-

a ther ageutl cally-effective anmount of a conpound
accor dP @Wﬂh’s”néﬂﬂmdm 1 or 16. 15 19. The nethod of

cl ai n.the .condi\tion..i s d fron1cr hns
ana SIS EndidoC BB P ubTap8] CEP TR AR R
r heurmbgﬂ@he@mbaﬁigmlae psoriasis, ankyl osing

spondylitis, fsonatlc arthrltls and penphi gus

vuI g”af(ﬁs((ﬁ”@@ -FnmosEelplesaryDaminioinidars] bréimiidating-yl)amino)-N-
condi t el d fro .20 ischem a reperfusion

i nj u:ry APPW&‘%@W@“@E’%@F& ’ sclhem' a reperfpusi gnls

i nj mr-g-qm(@fm -4-hrh DI FA 1K R@fﬁﬂoﬁﬁﬁdﬂzaﬂ 23Ty EidhAn-8-

reperfusion injury arising frommnyocar di"al
|nfarcVD@nHmﬁiwmm -phenylottapf clai m 18 wherein the

CondlI Eﬁﬂ &8 ({czs- -amin. l § IcPcygloHé/xyll)ammo) 7-met%yhmldazo[1 2-b]pyridazin-8-

yl)amino)phenyl)-3-phenylurea;

1-(4-((6-((trans-4-aminocyclohexyl)amino)-7-methylimidazo[ 1,2-b]pyridazin-8-
yl)amino)phenyl)-3-phenylurea;

N-(4-((6-((trans-4-aminocyclohexyl)amino)imidazo[ 1,2-b]pyridazin-8-
yD)amino)phenyl)-1-(4-fluorophenyl)-2-oxo-1,2-dihydro-3-
pyridinecarboxamide;

N-(4~((6-((trans-4-aminocyclohexyl)amino)imidazo[ 1,2-b]pyridazin-8-yl)amino)-
phenyl)-1-(4-fluorophenyl)-2-oxo-1,2-dihydro-3-pyridinecarboxamide
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N-(4-((6-((trans-4-aminocyclohexyl)amino)imidazo[1,2-b]pyridazin-8-yl)amino)-
2-ethylphenyl)-1-(4-fluorophenyl)-2-oxo-1,2-dihydro-3-pyridinecarboxamide;

N-(4-((6-((trans-4-aminocyclohexyl)amino)imidazo[ 1,2-b]pyridazin-8-
yl)amino)phenyl)benzamide;

N-(4-((6~((trans-4-aminocyclohexyl)amino)imidazo[1,2-b]pyridazin-8-
yl)amino)phenyl)acetamide;

3-((6~((trans-4-aminocyclohexyl)amino)-7-methylimidazo[ 1,2-b]pyridazin-8-
yl)amino)phenol;

N-(4-((6-chloroimidazol[ 1,2-b]pyridazin-8-yl)amino)phenyl)-1-(4-fluorophenyl)-2-
0xo-1,2-dihydro-3-pyridinecarboxamide;

1-(4-fluorophenyl)-N-(4-(imidazo[ 1,2-b]pyridazin-8-ylamino)phenyl)-2-o0xo-3-
piperidinecarboxamide;

1-(4-fluorophenyl)-N-(4-(imidazo[ 1,2-b]pyridazin-8-ylamino)phenyl)-2-oxo-1,2-
dihydro-3-pyridinecarboxamide;

6-((trans-4-aminocyclohexyl)amino)-8-((4-(ethyloxy)phenyl)amino)imidazo[ 1,2-
blpyridazine-3-carbonitrile;

6-((trans-4-aminocyclohexyl)amino)-8-(phenylamino)imidazo[ 1,2-b]pyridazine-3-
carbonitrile ;

6-((4-trans-aminocyclohexyl)amino)-7-methyl-8-(phenylamino)imidazo[ 1,2~
b]pyridazine-3-carbonitrile;

6-((trans)-4-aminocyclohexylamino)-7-ethyl-8-(phenylamino)imidazo[ 1,2-
b]pyridazine-3-carbonitrile; ﬁ

6-((trans-4-aminocyclohexyl)amino)-8-anilino-7-isopropylimidazo[ 1,2-
blpyridazine-3-carbonitrile ;

N°-(trans-4-aminocyclohexyl)-N°® -(4-(ethyloxy)phenyl)-3-fluoroimidazo[1,2-
b]pyridazine-6,8-diamine;

N° ~(trans-4-aminocyclohexyl)-N® -(4-(ethyloxy)phenyl)-3-methylimidazo[ 1,2~
b]pyridazine-6,8-diamine;

NS ~(trans-4-aminocyclohexyl)-N® -(4-(ethyloxy)phenyl)-2,3-dimethylimidazo[1,2-
b]pyridazine-6,8-diamine;

N-(6-((trans-4-aminocyclohexyl)amino)imidazo[1,2-b]pyridazin-8-
yl)benzenesulfonamide;
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6-((trans-4-aminocyclohexyl)oxy)-8-anilinoimidazo[ 1,2-b]pyridazine-3-
carbonitrile;

6-((trans-4-aminocyclohexyl)amino)-8-anilinoimidazo[ 1,2-b]pyridazine-3-
carboxamide ;

NS ~(trans-4-aminocyclohexyl)-7-ethyl-N® -phenylimidazo[ 1,2-b]pyridazine-6,8-
diamine; and

N°-(trans-4-aminocyclohexyl)-7-ethyl-N® -[4-(ethyloxy)phenyl]imidazo[1,2-
b]pyridazine-6,8-diamine;

i) or an enantiomer, diastereomer, or a pharmaceutically-acceptable salt of (i),

thereof.

17. A pharmaceutical composition comprising one or more compounds

according claim 1 or 16 and a pharmaceutically acceptable carrier or diluent.

18. A method of treating pancreatitis (acute or chronic), asthma, allergies,
adult respiratory distress syndrome, chronic obstructive pulmonary disease,
glomerulonephritis, rheumatoid arthritis, systemic lupus erythematosis, scleroderma,
chronic thyroiditis, Grave’s disease, autoimmune gastritis, diabetes, autoimmune
hemolytic anemia, autoimmune neutropenia, thrombocytopenia, atopic dermatitis,
chronic active hepatitis, myasthenia gravis, multiple sclerosis, inflammatory bowel
disease, ulcerative colitis, Crohn’s disease, psoriasis, graft vs. host disease,
inflammatory reaction induced by endotoxin, tuberculosis, atherosclerosis, muscle
degeneration, cachexia, psoriatic arthritis, Reiter’s syndrome, gout, traumatic arthritis,
rubella arthritis, acute synovitis, pancreatic B-cell disease; diseases characterized by
massive neutrophil infiltration; rheumatoid spondylitis, gouty arthritis and other
arthritic conditions, cerebral malaria, chronic pulmonary inflammatory disease,
silicosis, pulmonary sarcoisosis, bone resorption disease, allograft rejections, fever
and myalgias due to infection, cachexia secondary to infection, meloid formation, scar
tissue formation, ulcerative colitis, pyresis, influenza, osteoporosis, osteoarthritis,
acute myelogenous leukemia, chronic myelogenous leukemia, metastatic melanoma,
Kaposi’s sarcoma, multiple myeloma, sepsis, septic shock, and Shigellosis;

Alzheimer’s disease, Parkinson’s disease, cerebral ischemias or neurodegenerative
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disease caused by traumatic injury; angiogenic disorders including solid tumors,
ocular neovasculization, and infantile haemangiomas; acute hepatitis infection
(including hepatitis A, hepatitis B and hepatitis C), HIV infection and CMV retinitis,
AIDS, ARC or malignancy, and herpes; stroke, myocardial ischemia, ischemia in
stroke heart attacks, organ hyposia, vascular hyperplasia, cardiac and renal reperfusion
injury, thrombosis, cardiac hypertrophy, thrombin-induced platelet aggregation,
endotoxemia and/or toxic shock syndrome, conditions associated with prostaglandin
endoperoxidase synthase-2, edema, analgesia, neuromuscular pain, headache, pain
caused by cancer, dental pain, arthritis pain, equine infectious anemia virus; feline
immunodeficiency virus, bovine immunodeficiency virus, canine immunodeficiency
virus, and pemphigus vulgaris comprising: administering to the mammal in need of
such treatment a therapeutically-effective amount of a compound according to claim 1

or 16.

19. The method of claim 18 wherein the condition is selected from Crohns
and ulcerative colitis, allograft rejection, theumatoid arthritis, psoriasis, ankylosing

spondylitis, psoriatic arthritis, and pemphigus vulgaris.

20.  The method of claim 18 wherein the condition is selected from
ischemia reperfusion injury, including cerebral ischemia reperfusions injury arising
from stroke and cardiac ischemia reperfusion injury arising from myocardial
infarction.

21.  The method of claim 18 wherein the condition is multiple myeloma.
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