WO 2008/008539PCT/US2007/016068 FUSED HETEROCYCLIC
DERIVATIVES AND METHODS OF USE This application claims
Rivtikindds9. Provisional Application Serial No. 60/830,882 filed Jdhba 16068
2006 the entirety of which is incorportated herein by reference. FIELD OF
THE INVENTION This invention is in the field of pharmaceutical
agents and specifically relates to compounds, compositions, uses and
methods for treating cancer. BACKGROUND OF THE INVENTION
Protgydiinses IEeRe YA ATASHRATNIL ST DI NS DS PIIDE
role in the regulation of a wide variety of cellular processes, maintaining
cOmHR | appticaetulalainnchoor pantisl issvkiuech kmdbesitrcheliag Hbl,60/830,882

Alct, bers Bl Brk, Btk c-kit, c-Met, c-sr DKL-CDIC?2, CDK3,
rtea iy B R e SRR M R e RS o

EGFR, ErbB2, ErbB3, ErbBEiiEE:B PR 788 IFOEMIENFR2, FGFR3,

FGfR4nRARRDisid il fefhss fimeutich Gl BN SR adalty KiiRes to

Lck, Lyn, MEL1C, p38, PDGER, PIK, PKC, PYKZ2, ros, tie, tie2, TRK, Yes,
COmPRR P e TP RS R ST R HeSE SRR S important

thergpeutic target. Hﬁ@lg SR D @EMH&MW@}S@N("C-MM‘) IS

a PG m&%@{ew&%ﬁea;@%s?aﬁﬁ% RRE IR 858 é@xﬁxXIE%ﬁEyin the

oflmalignar_lcies. c-Met typically compgrises, In its hative form, a 190-kDa .
regul gy ebiintare vairbomiceeiinlee aroeeIRasanaicHainiuhaon Aok ppgular function. A

partifihain) Memiase-spainikg Aviosire kinase PRUCBHL PG, Nadh, Adadt, Scirc, c-fms,

: - 9 - [ I in.epithelial cell
conSAyB R BRI ok me episenineniieln o, corin
CSK ant e faehiBaisE (833 Evkdidnkerbnithlc riewt REEBbrHGRRewE GIRZ 1 FS9FR4, FGEFRS,

Fer, f2008)s, Fric, 16 ligerdifor M et Repatoeyie orewtn {acioERISB KB FR, PIK,
as scatter factor, HGF and SF). HGF |s a heterodimeric protein secreted
ey %

s BFrhigs Herhforidit (RAGAR! So b RytoRrish) kipaseg hgjecome an
impoithit 2097p2E68 (26£20)). Various biological activities have been

de%ﬁghsé%getggéggrm L&%&&@&%%%gg%wmﬂ% 5@%93&9%&%8 O sine kinase

Factor- or (HGF-SF the c-Met Receptor, Goldberg and
showR b bp O¥ERE X PIRRISAUSER Vasiohy o8 mudipem g1 S99 t i eablotpeatasfsedn its
native 6P Ib0NaYdependinda Omdig R gakea s 4G IBAIEAS Mhd a 145-kDa B-

. spectrum of biological activities in epithelial cells, including mitogenesis,.
b A 5P A AR RP FRFBU hir UAT GRb e, -6379-6383
(198 Blophlykt Remaiidyrmmpré22dlise: 41981 inP msienhatioA ofd-18ef leads to

scattdring dndiBtheshl SBR 1N SMHIales e MUllienand10vasvanass Phetor

_carcinoma cells, the former having been implicated in the migration of
Rew%‘@ﬁsll%ﬁh'iﬁgo(?gpmbtastasis. HGF can also act as a "scatter factor", an
actiuuyighat froradies ihégissogiatomwahdpittelal ankhvascuatakcatter factor, HGF

-and S&f}dcﬁ?ﬁl@ aWQe?&Q%Qgg%ﬁggg gjegx%?e%ag)éoée(?ﬂ%% mesodermal origin (Nature,
327:239-242 (1987); I. Cell Biol,, 111:2097-2108 (1990)).

Various biclogical activities have been described for HGF through interaction with c-
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and Rosen, eds., Birkhauser Verlag-Basel, 67-79 (1993). The bjological effect of HGF/SF may
depend in part on the target cell. HGF induces a spectrum of biological activities in epithelial

cells, including mitogenesis, stimulation of cell motility and promotion of matrix invasion
(Biochem. Biophys. Res. Comm., 122:1450-1459 (1984); Proc. Natl. Acad. Sci. U.S.A.,
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having been implicated in the migration of cells required for metastasis; HGF can also act as a
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2 cells (Nature, 327:239-242 (1987); J. Cell Biol., 111:2097-2108 (1990);
EMBO J., 10:2867- 2878 (1991); Proc. Natl. Acad. Sci. USA, 90:649-653
w098y nessserefore, HGF is thought to be important in tumor iMEEIRI007/616068
(Hepatocyte Growth Factor-Scatter Factor (HGF-SF) and the C-Met
Receptor, Goldberg and Rosen, eds., Birkhauser Verlag-Basel, 131-165
(1993)). HGF and c-Met are expressed at abnormally high levels in a
large variety of solid tumors. High levels of I-IGF and/or c-Met have been
cells QhaarEEDMIven4r¢ast 7 pancensiting, mimey biaddessoyariBQAIR, 10:2867-
te, gallblagder an m
2878 %?gﬁ %’E?IE/(I%Q é}gtﬂgna%e ast)gs%% 'n%ost een in stlgjasie n?ﬂ%i%ﬁﬁsm&gm to
be mmé@mﬁanmmeawnw@wmqﬁwmé@ow&%m‘@sm@@ -SF) and the

C- Mé@ﬁ%&%ﬁﬁfﬁ%@?é%&%@érp%ngm&%%gmggﬁtﬁd@ Qleysd.

role in the pathogenesis and pro ressmn oftgérmd gumor erlved fro

folf&il aﬁ“@pﬁtﬁ’éﬁﬁﬁ'}? @ﬁ{%@%@i w&g% ip @ jasge vanety o of solid
tumoMOWQMIMHBBMBEHM&WMB%(&W%&BHl@@rﬁ@%ﬂ,]pancmas fung,

kidney, é‘z?&e%”gv% ° 9&8& A gaéﬁglté’&d@ Al LRIOlonl 2:06%4 %ﬁ%?@&%ko many

ecent work e rél tlons etween Inhibition of angiogenesis and

othergh b 5@!@@%Féﬁ%fﬁ&%@@ﬁ%ﬂﬁﬂ%b@%é%ﬁf%ﬁ% B Rase ines

zmsm@@wm\enmf/m@emw rﬁfi&ﬁm%%l 119996)) ew@mmﬂs& the c-Met
of m '[Ip|F ene5|s thbl ors com to hegffect of e sion of thyroid
oo A IS IEGR A B Bt e (T a B RSP actes Gigion of thyr

Ly
tumommﬁllﬁtcgmmmi@tcﬂpéﬂﬁﬁl@ ﬁ@dﬁbasmflﬁr%iﬂasxﬁé\mﬁ%ﬁtoﬁm? 15 2

morp@FQF ()Develgtﬁgg?ﬁepﬂ?'ﬁ’mﬁ PEQGES5(! W@%W@WW@'M@%@% potent

from existing vasculature and arterlol%eness the remodeling of small

angiogeaicfaciaiiiafget Bitfauil T&eSsRé L Bl physiologically important
asReaist Ghorsmb khe getmiinihiptieitvias iethi Bitesc froggsgesobvascbtasuppression
or res%r V#Wo?rt%ﬁa %!{81%&%8&@ESQ@%PJQ?%?@H%@%@&&%&E%&&?leﬂqtm
e

recov om tissue Iischiemi menstrual CyC Ing They are

390: %?@d&ﬁ%ﬁo?%’é@ﬁék?p‘ﬁﬁ%ﬁf BRAERI RIS B LoRa T a@ pRESd 0 the
effecO5OW gl ROMASASAIRBEHS s DAPBENY eM BT S G H) HU vl P RsiagiBular

ertain forms_of m e erat d certain inflamm
endo%ﬁh%l%ré’ ‘é‘%h ﬁ%oﬁi%%%ﬁ 89?%) Ilﬁg%ﬁ'u %Otl Ise cont@ é}m\s also
shéngidgenesisiaheffectssnqirapiinidag animblovddetse Edreramipting vasculature and
arteriSURINAN BF 209I0ASRGST By QRking Yasrilal e udpdeliskarmuih.fagker or

its rece tor has resulted in inhibition of tumor growth and in retinopathy

physgJBLeH Y PO EFR S H U NBTSHI e L RO Ry AR proctsses of
vascﬂﬁi’rgm&rth\mh/m:lahgub@ﬁmﬁﬁ&iamﬂ progiddae hilok ke dityuiteior svofind healing,

recovaP9 iR %s%@e ischds ?a%% &, 49Hmul m Scﬂls\, gro nm%m%p

utii ty or treatment o emlalnduce pat ologles sucn as myocar 1a

developmeniont erhshesicakroditions suchasigiferarval of Bpentsite dinRytic retinopathy,
rheurfiiGke aﬁmzﬂg &umg@fdaamm&sﬂé&»aﬁdd@umes@g&m&mo&mmn
il R T B S RO R WAB RS s shown

beneﬁcem@smmmmgﬁm&smmoﬁmema&oniatenqu angiogenesis by

blecl@ﬁé%%@ﬁ%ﬁ HUHPIBRESIS W XA %99&&@%@%@%@5{%&%%%6& fumor
retlnopathles (includin dlabetlc retlnopat age related macular

&}5%?9&%%}‘@ BP&%?B fhgannus bissue in rheurnatoid
mmmﬂm@m%@pgﬂmmmgmmpsmm s :aiﬁ’téwnacbﬁnhgmgmumtm

inflapmal R%Q'&%ﬁ?at@%@&kﬂ%%%ﬁa@ %&l%‘ﬂ& (Rauy %Ptgeﬁin%lﬂ%f ischemia-

or other chronic inflammatory disorders, such as chronic’asthma, arterial

indugsd RedEe BT SHER BT RIS SO FRSARR PSS TY AipFRsS phestbieral vascular
dxscad&ﬁ@ﬁﬁ%ﬁroﬂ&f m&@&&@r@@ﬂew&wm@fﬁiﬂﬂdﬂﬂé&@iﬁm%f%ﬁﬁm agssels in
1schem§c gmlas Trea rsn{-:-s%}lof m sast% é rela ed &/lral ?Jseases mrayl(ﬁ 3?' 8:seases are

mediated by Hes févated levels of HOP aRa ave

also been observed in non- oncologlcal settings, such as hypertension,

myocardial infarction and rheumatoid arthritis. It has been observed that

levels of HOF increase in the plasma of patients with hepatic failure

(Gohda et al., supra) and in the plasma (Hepatol., 13:734-750 (1991)) or

serum (J. Biochem., 109:8-13 (1991)) of animals with experimentally

indiriced linvver damane HCE hace alen heen chown t0o be a mitnnen for



Sugen application WO 05/010005 describes certain Triazolotriazine
compounds that are c-met inhibitors. Diamon Shamrock Corp. application

W §3/0R864 discloses certain Triazolotriazine compounds thatai€se7/816068
useful as anti-inflammatory agents. Yamanouchi applications EP 1481955

and US 2005/0261297 disclose certain nitrogen-containing heterocyclic
compounds that are therapeutic agents having a bone
formation-stimulating effect. 4 Compounds of the current invention are
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such IR @éﬂ't%%%‘éﬁ%?&ﬁe’é’%@i’éﬁ?%&ﬁ ated macular degeneration,

psoriasis, hemangioblastoma, hemangioma, arteriosclerosis, inflammatory disease, such as a
rheumatoid or rheumatic inflammatory disease, especially arthritis (including rheurnatoid
arthritis), or other chronic inflammatory disorders, such a;s chronic asthma, arterial or post-
transplantational atherosclerosis, endometriosis, and neoplastic diseases, for example so-called
solid tumors and liquid tumors (such as leukemias). Treatment of malaria and related viral
diseases may also be mediated by HGF and cMet.

Elevated levels of HGF and c-Met have also been observed in non-oncological settings,
such as hypertension, myocardial infarction and rheumatoid arthritis. It has been observed that
levels of HGF increase in the plasma of patients with hepatic failure (Gohda et al., supra) and
in the plasma (Hepatol., 13:734-750 (1991)) or serum (J. Biochem., 109:8-13 (19%91)) of
animals with experimentally induced liver damage. HGF has also been shown to be a mitogen
for certain cell types, including melanocytes, renal tubular cells, keratinocytes, certain
endothelial cells and cells of epitheliai origin (Biochem. Biophys. Res. Commun., 176:45-51
(1991}); Biochem. Biophys. Res. Commun., 174:831-838 (1991); Biochem., 30:9768-9780
(1991); Proc. Natl. Acad. Sci. USA, 88:415-419 (1991)). Both HGF and the c¢-Met proto-
oncogene have been postulated to play a role in microglial reactions to CNS injuries
(Oncogene, 8:219-222 {1993)).

Metastatic SCC cells overexpress c-Met and have enhanced tumoregenesis and
metastasis in vivo [G. Gong et al., Oncogene, 23:6199-6208 (2004)]. C-Met is required for
tumor cell survival [N. Shinomiya et al., Cancer Research, 64:7962-7970 (2004)]. Fora
general review see C. Birchmeier et al., Nature Reviews/Molecular Biology 4:915-925 (2003).

In view of the role of HGF and/or c-Met in potentiating or promoting such diseases or
pathological conditions, it would be useful to have a means of substantially reducing or
inhibiting one or more of the biological effects of HGF and its receptor. Thus a compound that
reduces the effect of HGF would be a useful compound. Compounds of the current invention
have not been previously described as inhibitors of angiogenesis such as for the treatment of
Cancer.

Sugen application WO 05/010005 describes certain Triazolotriazine compounds that
are c-met inhibitors. Diamon Shamrock Corp. application WO 83/00864 discloses certain
Triazolotriazine compounds that are useful as anti-inflammatory agents. Yamanouchi
applications EP 1481955 and US 2005/0261297 disclose certain nitrogen-containing

heterocyclic compounds that are therapeutic agents having a bone formation-stimulating effect.



Jis N; Wis CR2b; W*is N or CR21'; Z* is -0-, -S(0)v-, or -NR5-; Z is -0- or
fe and Rd are each independently H, halo, alkyl, alkenyl, alkynyl,
haloalkyl, cycloalkyl, cycloalkenyl, heterocyclo, aryl, heteroaryl, -NO2,
-EN, -NR5R5a, -0124, -C(=0)R4, -C(=0)0R4; -C(=0)NR5R5a,
-N(R5)C(---0)NR5R5a, -0C(=0)Nn5a, 4S(0)R4, -S(0)2NR5R5a,
NRYSERRA b mAvheapienalbondeaeodgnly substituted
with one or more RI groups as a lowed k%"r\:a ance; or Re and Rh together
with the carbon atom to #H combine to form a
3-10 rirenibereghayclbeaikys, ga@-lﬁedmemwmdcgfcfoaikémyl ring, or a
heterocyclo ring, any of which may be optionally substituted with one or
more R'() groups as allowed by valance; or R and Rd together with the

membered cycloalkyl, a 3-10 yI |ng ora
heterocyclo ring, any of whic &d with one or
more RI groyps as allowed by ce; r Ra and/ar Rb may combine
with any Re or forqr-a partially or fu
cycloalkyl ring orjheterogyclo ring, either of which may be optionally
substituted wif | groups as allowed by valance; or Ra and
Rb may confbine to form a carbonyl group; or Re and Rd attached to the
same carbon atom iy combine to form a carbonyl group; Rl is aryl,
heteroaryl or heterocyclo any of which may be optionally mdepen]dently
eSdhsbitutad didtieeoe o eite R gudupss aiscatlovad Rynvalance;

JisN;

W is CR™;

W* is N or CR*";

7* 15 -0-, -5(0),~, or “NR’-; Z is —O- or -NR’-;

R%, R®, R® and R® are each independently H, halo, alkyl, alkenyl, alkynyl, haloalkyl,
cycloalkyl, cycloalkenyl, heterocyclo, aryl, heteroaryl, -NG,, -CN, NRR™,
OR?Y -C=0)R?, -C(=0)OR*; -C(=0)NR°R®, -N(R*YC(=0)NRR™,
SOCEOINRTR™, -S(0)RY, -S(O}RNR'R™, N(R*)SO,R* any of which may be
optionally independently substituted with one or more R'° groups as allowed by
valance;

or R* and R® together with the carbon atom to which they are bonded may combine to
form a 3-10 membered cycloalkyl, a 3-10 membered cycloalkenyl ring, or a
heterocyclo ring, any of which may be optionally substituted with one or more
R'? groups as allowed by valance;

or R® and R? together with the carbon atom to which they are bonded may combine to
form a 3-10 membered cycloalkyl, a 3-10 membered cycloalkenyl ring, ora
heterocyclo ring, any of which may be optionally substituted with one or more

R'% groups as allowed by valance;



R2 is (i) halo, cyano, nitro, or (ii) alkyl, haloalkyl, alkenyl, alkynyl,

cycloalkyl, cycloalkenyl, heterocyclo, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl, heterocycloalkyl, -S(0)R4, -NR5R5a,
-C(=0)R4, -C(=S)R4, -C(=-0)0R4, 'C(iaS)ORA" -C(=0)NR5R5a,
-C(=S)NR5R4a, -N(R5)C(=0)NR4R5a, -N(R5)C(=S)NR5R5a,

oNRB)D(ER Ry -MHREIE (8) Ry HIO(FO)NRERE4p200(H-8)NIRSRBarated 3-8

-802NR5lea, :N(R5ISO2R4, -N( 35R44, - nal
R RS Sy o o s B bty 2y beaptional
indepenbsitizsubstinted witkedhe srmers Riascdowetmsevalance,
OB?@aﬁﬁﬁb%_'&mﬁﬁ@%ﬁﬁﬂﬂw%&%ﬁgi jgt each occurrence from H,

halo, cyano, nitro, alkyl, haloalkyl, alkényl, alkynyl, cycloalkyl,
ae i safkBnyitasbeerochelsrmaniaherersar Ry RIN NHOE AR RNy group:
reyslaplkalkyh DeteIReyelorlty hn PR nRINRS LINRRR Rdy Al dntly
-C(=S)124, -C(-0)0R4, -C(-=8)0R4, -C(=0)NR5R5a, -C(=S)NR5R5a,
-N(RATERELOREREMBANREY B S NRBRER IS ¥ (Lo
rN{R5)C(=S)R4, -0C(=0)NR5R5a, -0C(=S)N1212', -SO2NR4R54,
-N(R5€SOZR4, “N(R4)S02NR5R5a, -N(R5)C(=0)0R4, -N(R5)C(=S)0R4,
_N(R5)362RA£Y4RY 8fhh may be optionally independently substituted
with ofi¢ erkmaislRligioupsas, allowel] by valanteyR4akingde perdantyo, aryl,
selected gt each oG eu N ea oMt Al AR YO c1oatkyt, -OR?,
-S(0)RY, NR'R™, -C(=0)R", -C(=S)R", -C(=O)OR*, -C(=S)OR",
-C(=0INRR™, -C(=S)NR’R™, .N(R)C(=O)NR’R®, N(R®*)C(=S)NR°R™,
NRIHCEORY, -NRHC(=S)R", -OC(=0)NR’R™, -OC(=SINR’R>*,
SSONRPR™, N(R)SOR?, -NR)SONRRY, -N(R*C(=0)OR?,
NRIHCESHORY, N(R'ISOLR?, any of which may be optionally
independently substituted with one or more R' as allowed by valance,

R**, R* and R® are independently selected at each occurrence from H, halo, cyano, nitro,
alkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocyclo, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, heterocycloalkyl, -OR®,
-S(O)RY, NR'R™, -C(=0)R?, -C(=S)R?, -C(=O)OR", -C(=S)OR",
-C(=OINRR™, -C(=$)NR’R*, -N(R*)C(=C)NR’R>®, -N(RIC(=$)NR’R™,
NRIICEORY, NRHC(=SRY, -OCE=OINRR™, -OC(=S)NR'R>,
SSOLNRR™, -NRSO.R?, -N(R*)SONRR™, -N(R*C(=0)OR",
NRHC=S)OR?, -N(R*)SO,R?, any of which may be optionally independently
substituted with one or more R'? groups as allowed by valance;

R* is independently selected at each occurrence from H, alkyl, haloalkyl, cycloalkyl,
alkenyl, alkynyl, aryl, heteroaryl, heterocyclo, arylalkyl, heteroarylalkyl,
heterocycloalkyl, and cycloalkylalkyl, any of which may be optionally
independently substituted as allowed by valance with one or more R groups;

R® and R* are independently selected at each occurrence from H, alkyl, haloalkyl,

cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, heterocyclo, arylalkyl,



alkenyl, alkynyl, aryl, heteroaryl, heterocyclo, arylalkyl, heteroarylalkyl,
heterocycloalkyl, and cycloalkylalkyl, any of which may be optionally
independently substituted as allowed by valance with one or more RI
groups; R5 and lea are independently4 elected at each occurrence from
H, alkyl, haloalkyl, cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl,
heterdeyato ahfialkylstetbcetertaty talkyl desdrpeycibalikyl famblich may be

cycloaliyaliyl amaplunieh mawhs oplionaly shsibithaseliowed by

valanc ne or more RI(); or Rs’and R5a may combine to form a
hetercgyRIGHhE" omﬁdrf&wbsr@m‘gufatéuamwz@qé% figrepReon! i |sapegefed with

occurrencs isdpdgpendently, halo, cyan(); nitro, oxo, alkyl, haloalkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocyclo, aryl, heteroaryl,
rafydadayh betenearylariydesyaloalkylrikyl cheteradycloatky|kyl, haloalkyl, alkenyl,

all;%uéxr:eg]m@&- 43%%%%@11?%?@1&%1 azyia %l]ecﬁe),,)d CyNaﬁ(?RﬁHter@:Jy atkyl,
EpRYE oplikere ﬁ%— 70‘%

(alkylen C( O)NR5Rsa,

G(gﬂi Bﬂe?%@(gsmﬁ%}‘ RGlRIENE) " N SEIBEaNR

(alkyle{u&mﬁ@ﬁ)C(ﬂssﬁf\lw%@ler@lme*@)O{N(Rla(ﬂmm OC(=0)RY,
AR U SNR AR ek AN Srs OOy ne) RSN
(alkyle(aﬁc)flehﬁ(RB‘)‘S{fZ@(RGM Kéalky{e?ke)c:ﬁN(RSQWWR R,

(Al ignR RN Bk O LN SRR NP RAGR A
~(alkylene)n-OC(=0)NR’R™, ~(alkylene),~OC(=S)NR R,
~(alkylene)n-SONR’R™, -(alkylene),-N(R*)SO,R’,
~(alkylene)-N(R)SO.NR’R®, ~(alkylene)n-N(R*)C(=0YOR",
~(alkylene)n-N(RC(=S)OR", or -(alkylene)n-N(RISOR;

wherein said alkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocyclo,
aryl, heteroaryl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, and heteracycloalkyl
groups may be further independently substituted with one or more
~(alkylene)n-OR®, -(alkylene),-S(ORR®, -(alkylene),-NR’R™,
~(alkylene)n-C(=0)R*, ~(alkylene)-C(=S)R", -(alkylene),-C(=0)OR",
~(alkylene)n-OC(=0)R?, -(alkylene)n-C(=S)OR", —(alkylene),-C(=O)NR’R™,
~(alkylene),-C(=S)NR°R™®, -(alkylene),-N(R"YC(=0)NR’R™,
~(alkylene),-N(RD)C(=S)NRR™, -(alkylene),-N(R)C(=O)R",
-(alkylene)m-N(RIC(=8)R?, -(alkylene),-OC(=0)NR’R™,
~(alkylene),-OC(=S)NR’R*™, ~(alkylene)y,-SO.NRR™,
~(alkylene),-N(RHSO,R?, ~(alkylene)n-N(R*)SO,NR’R™,
~(alkylene),-N(R*)C(=0)OR", ~(alkylene)m-N(RYC(=S)OR", or
~(alkylene),-N(R*)SO,R?;

and further wherein any two R'? groups attached to the same atom or attached to adjacent

atoms may combine to form an optionally substituted 3- to 8 membered ring

system;



wherein said alkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
heterocyclo, aryl, heteroaryl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, and
heterocycloalkyl groups may be further independently substituted with one
or more -(alkylene)-OR4, -(alkylene)m:S(0),R4, -(alkylene)11-NR5Rsa,

-(alkylene),"-C(---0)R4, -(alkylene)m-C(=S)Rzi, -(alkylene)m-C(=0)0R4,
n(glRylehe)1,-0Q=0)R4, -(alkylene),,-C(=S)0R4, -(alkylene)-C(=0)NR5Rsa,
0 @[kyllqu)m C(=S)NR5V, -(alkylene)",-N(R5)C(=0)NR5R5a,

-(alk Iene),, N(10C(=-S)NR5R5a, (aIkerne)m N(R5)C(=0)R4,
q earkwéﬁ@yﬁh idRBI e REYRYOr falkylene),",-0C(-0)NR5R)a,
v-{alkylene)m-OC(=S)NRSV, -(alkylene),1- SOZNRSRsa,
-(alkylene)-N(R5)S02R4, -(alkylene),-N(R5)S02NR5R5a,
-(alkylene)detHR 5 DE0) R4 -(@lknderte), -4-NRBICHSIOREiord above having a
rotalkyane),,-N(R5)S02R4; and further wherein any two RI groups attached
to the same atom or attached to adjacent atoms may combine to form an
optionally substituted 3- to 8 membered rin system 4cmisOorl;nisO,

| or 2; g and t are each mdependenﬂy 0 Okl\Vv is O, | or 2. Ina second
aspect, there is provided a co Zqou d s efne Above having a formula
IB R26 \ j
N
IB

enantiomers, diastereomers, salts and solvates thereof,

In a third aspect, there is provided a compound as defined above having the
following formula [F

enantiomers, diastereomers, salts and solvates thereof

wherein
qis@, 1,2 or3;

n*is 0, For2;



IB enantiomers, diastereomers, salts and solvates thereof. In a third
aspect, there is provided a compound as defined above having the
following formula IF R2b enantiomers, diastereomers, salts and solvates
thereof wherein qis 0,1,2o0r 3; n*is 0, 1 or 2; 4dt*is 0 or 1 Ul, U2, U3
and U4 are each independently C, or4lq;

t*is0orl

U, U2, U? and U are each independently C, or N;

7% 18 -0 -, ~S(O),, or -NH;

R* R®, R® and RY are each independently H, halo, alkyl, alkenyl, alkynyl, haloalkyl,
cycloalkyl, cycloatkenyl, heterocyclo, aryl, heteroaryl, ~-NO,, -CN, NRR™,
_OR*, -C(=0)R’, -C(=OYOR"; -C(=O)NR'R™, -N(R”)C(=0)NR°R™,
COC(=0)NR'R™, -§(0),R%, -S(0)2NR'R™, N(R*)SO,R* any of which may be
optionally independently substituted with one or motre R groups as allowed by
valance;

or R¥ and R® together with the carbon atom to which they are bonded may combine to
form a 3-10 membered cycloalkyl, a 3-10 membered cycloalkenyl ring, ora
heterocyclo ring, any of which may be optionally substituted with one or more
R' groups as allowed by valance;

or R® and R* together with the carbon atom to which they are bonded may combine to
form a 3-10 membered cycloalkyl, a 3-10 membered cycloalkenyl ring, ora
heterocyclo ring, any of which may be optionally substituted with one or more
R groups as allowed by valance;

or R® and/or R® may combine with any R° or R? to form a partially or fully saturated 3-8
membered cycloalkyl ring or heterocyclo ring, either of which may be optionally
substituted with one or more R' groups as allowed by valance;

or R* and R® may combine to form a carbonyl group;

or R® and RY attached to the same carbon atom may combine to form a carbonyl group;

R? is
(i) halo, cyano, nitro, or
(ii) alkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocyclo, aryl,

heteroaryl, arylalkyl, heteroarvlalkyl, cycloalkylalkyl, heterocycloalkyl, -OR*, -S(O)RY,

C(=O)R*, -C(=S)R*, -C(=0)OR*, -C(=S)OR’, -COINR'R®, -C(=S)NR’R™,

NERHCEONR'R™,  -NR)IC(E=SNRR™,  NRHC(=ORY,  NRHCE=S)RY,

OC(=ONR’R™, -OC(=8)NRR™, -SO,NR’R*™, -N(R»)SO,R', -N(R’)SO,NR’R*,

NR)C(=OIOR?, -NRIIC(=S)OR?, -N(R*SO,R?, any of
which may be optionally independently substituted with one or more R'Was

allowed by valance,



Z*is -0 -, -S(0),, or -NH; Rb, Re and Rd are each independently H, halo,
alkyl, alkenyl, alkynyl, haloalkyl, cycloalkyl, cycloalkenyl, heterocyclo, aryl,
heteroaryl, -NO2, -CN, -NR5R5a, -C(=0)124, -C(-0)0OR4;
-C(=0)NR5R5a, -N(R5)C(=MINR5R5a, -0C(=0)NWR53, -S(0),R4,
-S(0)2NR5r, -N(R5)S02R4 any of whith may be optionally independently
rSufistitited wWith-paeierdere: Regrakpsias.allowed, bylvalinicey aroRliand
Rb together with the carbon atom to Whi(fh they are bonded may combine

to forr 4 - PO aRBErdB BN A"E HXP8 ¥ nembered cycloalkeny! ring,
rOnhaih@ieratyale singtany efslihichumaydecoplinndly subsittuted withiape
or more RI groups as allowed b lance; or W and.Rd together.with the
carbo8H (LR ehey SRS hAet s oM EIAE o For A S b
memberecdoyctadtkyl aad:Idonenieye digy oloatkemytaingg optaonally
heterocyclo ring,, any, of. which b tionally substituted with.an ,
more o T B e
Rérmyd?fé%mﬁedld@fi@mmlpaﬁmmdm fally setunstey @mmwé@mm kyl
fing o NatgregyeiRaing. it ahhieh.mayiRaptionaly.sRAied with

4
one or more RI'groups as allowed by valaricé; or Ra'and R may combine
to forrheserabbygfstpseorcRal bridard arlienedat themanie b siatsm

may comBinRA QPRI ALARM A BYR RIS with (hdalan&yard, nitro, or
(i) alkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl, %Ycloalkenyl, heterocyclo,

aryl, hetBromg R arfandamvte (o Ry RISy IRAGP RaEn Ry RIb i With

-0R4, ;5Qk: RéreR(E0)R4, -C(=S)R4,-C(=0)0R4,-C(=S)0R4,

R Al T e b R

-0C(=RINRER58keSD2NRBR S8 IDHRE) SO2ARA kMY RBYEOANRE R,

N (R5I}bg3:t ?QQ%'E%&M@?) %L;S())Egﬁglkgfli\! %g?ga?%ﬁaﬁk%?!e%rocycloalkyl,
~(alkylene),-OR*, ~(alkylene)m-S(0).R*, -(alkylene),-NR’R*,
~(alkylene),,-C(=OIR?, -(alkylene)n-C(=S)R", -(alkylene),-C(=0)OR",
~(alkylene),-OC(=0)R?, ~(alkylene),-C(=S)OR", —(alkylene)n-C(=0)NR’R™,
-(alkylene),-C(=S)NRR™, -(alkylene),-N(RHC(=OINRR™,
~(alkylene)n-N(R*IC(=S)NR'R™, -(alkylene),-N(RHC(=O)RY,
~(alkylene),-N(RHC(=SR*, ~(alkylene)-OC(=OINR’R™,
~(alkylene),-OC(=S)NR'R¥, ~(alkylene),-SO:NR’R™,
~(alkylene),-N(R*ISO,R?, -(alkylene),-N(R”)SO,NRR™,
(alkylene)y-N(RIIC(=0)ORY, «(alkylene),-N(R*)YC(=S)OR”, or
-(alkylene),-N(R*SORY;

wherein said alkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocyclo,

aryl, heteroaryl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, and heterocycloalkyl groups

may be further independently substituted with one or more —(a11<y]ene)m—0R4,
~(alkylene)-S(O),R*, ~(alkylene),-NR'R®, -(alkylene),-C(=O)R", -(alkylene),-C(=S)R",
~(alkylene),-C(=0)OR?, -(alkylene)y-OC(=0)R", -(alkylene),-C(=S)OR",

—(alkylene),-C(=0)NR'R*, -(alkylene)n-C(=S)NR'R™,



which may be optionally independently substituted with one or more Rl as
allowed by valance, 4e R2a and R2" are independently selected from H,
halo, alkyl, haloalkyl, cyano, nitro, amino, alkylamino, dialkylamino and
alkoxy; R4 is independently selected at each occurrence from H, alkyl,
haloalkyl, cycloalkyl, alkenyl, alkynyl, &iyl, heteroaryl heterocyclo,

Wﬁgﬁx&m p\rﬁ?@@é@ sheterpgy Lg@ljg)m galksatkyl, any of

B

heteroaa% beet%d@gmﬁf;@f&bky]kﬁembgaﬁyﬁmqmékd‘éycIoalkyI and

cycloa alkyl,.a t tionally substit as allowed by
valanclfje< LXE‘?\&EOW ﬁmorg ﬁmr té'{%)ﬁnd &Blgﬁf é ghﬁ%%ﬁé 15 form a
heteretysidening, SptonsaflyRubstituted with one or more le; Rl and RIO' at
ng@h ogeyrrence are independently, halo, cyano, nitro, oxo, alkyl,
haloalkyl alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocyclo, aryl,
hEterQﬁWFo@fM{%cth@{@i@%r ylalkybdacyeloadalatkyd, heterocyelaaisying formula
Fﬁ }lﬁleﬁeg -(alkylene)-S(0),W, -(alkylene)-NR'R",

ékyene d)R4 -(alkylene)",-C(=S)R4, (alkylene)l -C(=0)0R4,
-(alkylene)", OC( 0)R4, -(alkylene)-C(=S)0R4, -(alkylene)-C(=0)NR5R5a,
-(alkylene),"-C(=S)NR5R 5a, Kalkylene),"-N(R5) (:-OaNieRSa,
-(alkylene),"-N(R g@(&* )NRS5r, -(alkylene)-N(RS)
-(alkylene),"-N(R5)C R4, -(aIkerne),"-OC(-O)N

(alkylene),, N(RS)S(% R4 - R4
RZb o Rb RrRe o
n* a )
R2 R )
= \ =
/N T /N 1Fii
R2a \ \N RZa \ \N

R and

enantiomers, diastereomers, salts and solvates thereof.



wherein said alkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
heterocyclo, aryl, heteroaryl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, and
heterocycloalkyl groups may be further independently substituted with one
or more -(alkylene),"-OR4, -(alkylene), S(O) R4, -(alkylene),,-NR5R5a,
-(alkylene),1-Ce=0)R4,-(alkylene),,- Ce S)R4, -(alkylene)-C(-0)0ORA4,
-(alkylenehRGEAR AR oaG GRIR A (IR G E QNNR L m
-(alkylene),"-C(= S)NR5R5a 4f -(alkylene)l, N(R5)C(0)NR5R5a
-(alkylene),,-N(R5)C(=S)NR5R5a, -(alkylene),"-N(R5)C(-0)R4,
-(alkylene),"-N(R5)C(=S)R4, -(alkyleng),1-OC(-0)NR5r, d
-(alkylene)y=QC(=S)NR5R5a, -(alkyleney~SQ2ZNR5R.a, "
-(alkylene 5)502R4, -(alkylene),l-w , S:}NRSRSU, / N
(allcylene)-N(R%E(-0)0R4, -(alkylene)-NR5)&{=S)0R4, or

Iene) -N(R®)S02R4; vis @, I'or 2.  In-a%ourth aspect,

& mpound as defi = V|ng formula IFii 1%/
- \N, e \,N,
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R2bR2b R2bandR2b 4g In a fifth aspect, there is provided a compound
as defined above selected from 4h
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salts and solvates thereof In a sixth aspect, there is provided a
compound as defined above having the following formula IFA 4m n2b
enantiomers, diastereomers, salts and solvates thereof wherein
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qis0,1,20r3;n*is0,lor2;tris 0 or | Ul, U2, U3 and U4 are each
independently C, or N; Z* is -0 -, -S(0),, or -NH; Ra, Rh, Re and Rd are
each independently H, halo, alkyl, alkenyl, alkynyl, haloalkyl, cycloalkyl,
cycloalkenyl, heterocyclo, aryl, heteroaryl, -NO2, -CN, -NR5R5a, -0R4,
-C(-0)R4, -C(=0)0R4; -C(=0)NR5R5a,%N(R5)C(=0)NR5R5a,
-0C(-0)NR.5R5a, -S(0),R4, -S(0)2NR5R'a, -N(R5)S02R4 any of whi

may be optlonally independently subsﬂﬁg%&th one or more RI gro i "\
as ailo Vralance; or Ra and Rh to ith the carbon atom to
which F@%onded may comiine to form A°3-10 membere

3-10 membgred cycloalkenyl ving;-or
shay be opt| nally substituted with-Ohe'c

ay be gptionally substi
gliﬁce orR and R at
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() halo, cyano, nitro, or (ii) alkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, heterocyclo, aryl, heteroaryl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl, heterocycloalkyl, -0124, -S(0)"'R4, -C(=0)R4, -C(=S)R4,
-C(=0)0R4, -C(=S)0R4, -C(=0)NR5R5ga, -C(=S)NR5R5d,
-N(R5)C(=0)NWR5a, -N(R5)C(=S)NRb51e. -N(R5)C(=0)R4,

-N(R5)C(2S)R4, -0C(=0)Nnba, -0C(2S)NR5le, -SO2NR5Rba, ~ —0
-N(W)S02 )S02NR5R5a, - 0)OR4, -N(125)C(=S)0R /
-N(RS)SOZ f which may be optlo fally mdependently substitute

ne or moreo Rb as allowed®yyvalants, and R21' ar ependently
s¢lec dfromlilj halo, alkyl, ha yk7oyano, nitro, amin lamino /Q
ialkylaifiing ang alkoxy; R4 is indepés ‘Hy selected &t each ceuf

,haloalkyl cycloalkyl, alkenyl, alkynyl, aryl, heteroa
heterocyclo, aryIaIkyI heteroarylalkyl, heterocycloalkyl, and /
cycloalkyla ny, of which may b&-gptionally independentl§-sukhstityted
as allowed by vajanse with one or 0@* groups: R5 and R* e \;
independently*selgeted at each occurréncefiom H. alkyl, haloa y,

lkyl, alkenyl, alkynyi; heteroaryh heterot arylalkyl

ndallkyl, heterocycl ; cloalkylalkyk may‘be

optionally s sﬁtuted as allowed ﬁ%e with one or mare RL; 8r R5
and R5a may ‘Combine to form a heterocyclo ring optionally substituted :
with one on more el; Rl and Ri" at eagh occurrence are mdependengy,
halo, cyant;,pitro @xo alkyl, haloalky enyl, alkynyl, cycloalkyl, N
cycloalkeny otyclo, aryl, heteroaryl /arytalkyl, heteroarylalkyl, /N
cycloalkylalky erocycloalkyl, -(alkylene)<©R4,-(alkylene)-NWRb5a,

yiene),,,-C(-®R11, -(al e)-C(= , -(alkylen C(:$¥0)0R4, 9
(=O)R4, - @--;f --S)OR4 N v N/\(N/

(alkyle ¢\€—5)NR5RDa -(alkylene){C(=S)NR5V, Sy
-(alkylene),"-N(R5)C(:0)NR5R5a. (alkylene) N(R5)C(=S)NR5R5a,
-(alkylene)- N(R@)C( 0)R4, -(alkylene)-N(R5)C(=S)R4, 2

-(alkylene),,-0C( 5R5a -(alkylene),,-0C(=S)NR5R5a, N
-(alkylene)-SO2 5a,)-(alkylene)m-N(R5)S02R4, )

(alk Iene) -N(R5)SO0 5R5a, -(alkylene)-N(R5)C(=0)QR
_ iN(CRSZ =5)0R4, or -(alkylene)- N(R)SOZ‘\ J\O\




wherein said alkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
heterocyclo, aryl, heteroaryl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, and
heterocycloalkyl groups may be further independently substituted with one
or more -(alkylene),"-OR4, -(alkylene),"-S(0),R4, -(alkylene),"-NRb5r,
-(alkylene),,-C(-0)R4, -(alkylene),"-CS)R4, -(alkylene),"-Cr=0)0R4,
-(alk%Jene)rn-OC(:O)R4, -(alkylene)m-C(=S)0R4,
-(alkytenek-C(=0)NR5R5a, -(alkylene)n,-C(=S)NR5R5a,
R5)C(=0)NR5R5a, -(alkylene),,-N(R5)C(=S)NR512

NOOC(=0)R4, -(alkyle )C(=S)R4,
alkyleneym-OC(-----0)NR5R5a, -(at -OC(=S)NR5R52t,

aiLlkylenc)rh-SO2NR5R52t lkylene)",-N(R5)S02R4,
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salts and solvates thereof.

In a sixth aspect. there is provided a compound as defined above having the
following formula IFA



enantiomers, diastereomers, salts and solvates thereof. In an eighth
aspect, there is provided a compound as defined above of formula IH

R21 wherein U is CRifie or N; Z* is absent, C112, -0 -, -S(0),, or -, -NH Ra,
Rb, re and Rd are each independently H, halo, alkyl, alkenyl, alkynyl,
haloalkyl, cycloalkyl, cycloalkenyl, het@focyclo, aryl, heteroaryl, -NO2,
-CN, -NR5R5a, -0R4,-C(=0)0R4;-N(R)C(=0)NR5R’, -0C(=0)NR5R’,
-5(0),R11, -S(0)2NR5R5a, -N(10S02R4 any of which may be optionally
independently substituted with onzor}:ryga)re\ﬁl groups as allowed by

valance; or Ra and Rb together with pon atom to which they are
bonded may combine to form a 3410 red cycloalkyl, a 3-10
membered cycloalkenyl ring, or a heter ring, any of which may be
optionally substituted with one or m %z ups as allowed by valance;
4q

/N IFA
ree Ry \N

R

enantiomers, diastereomers, salts and solvates thereof

wherein

qis0, I,20r3;

n*is 0, 1 or 2;

t*isQor!

U, U4, U and U* are each independently C, or N;

7*is -0 -, -5(0),, or -NH;

R, R®, R® and RY are each independently H, halo, alkyl, alkenyl, alkynyl, haloalkyl,
cycloalkyl, cycloalkenyl, heterocyclo, aryl, heteroaryl, -NO,, -CN, -NR’R™ -OR’,

-C(=0)R, -C(=0)OR"; -C(= O)NRSRSJ NERICE=OINRR™, -OC(=0)NRR™,
-S(O)\R4 -S(0)NRR™, -N(RSO,R* any of which may be optionally independently

substituted with one or more R'? groups as allowed by valance;

or R* and R” together with the carbon atom to which they are bonded may combine to
form a 3-10 membered cycloalkyl, a 3-10 membered cycloalkenyl ring, or a
heterocyclo ring, any of which may be optionally substituted with one or more
R'" groups as allowed by valance,

or R® and R? together with the carbon atom to which they are bonded may combine to
form a 3-10 membered cycloalkyl, a 3-10 membered cycloalkenyl ring, ora
heterocyclo ring, any of which may be optionally substituted with one or more

R' groups as allowed by valance;



or Re and Rd together with the carbon atom to which they are bonded
may combine to form a 3-10 membered cycloalkyl, a 3-10 membered
cycloalkenyl ring, or a heterocyclo ring, any of which may be optionally
substituted with one or more RI groups as allowed by valance; or Ra
and/or Rb may combine with any R.' 6fRd to form a partially or fully

osusAtRd RGmembared aydalkit dpg o hsteraguetoning: aithetairated 3-8
which may be optionally substituted with one or more RI groups as X
alloweBeBP YA gk R 1a8 T RE REYHR § 16 tREISA AT RATh SH A RS RRggA Y
combiggdarfermasarkamherorp; Rauiss(@) haloveyaneanite; or (i) alkyl,
haloalkyl,;alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocyclo, aryl, =~
RRCRBnA AT WSCH R TETRY o S Ak PR P HE PO RGN 2roup:
RO24, -S(0)R4, -C(=-0)1e, -C(=S)R4, -C(=0)0R4, -C(=S)0R4,
-C(=0)N %RSaa-C(ﬁs NR5R5a, -N(R5)C(=0)NR5r, -N(R5)C(=S)NR5R5a,
N(R ‘&lz YRAN(125C=S)R4, -0C(=0)NR5V, -0C(=S)NR5R5a,
-SO2NRBRY|, N(RBYSO 2R NERFISO2NRBIRGA, cN{RENS(H0JBR&cyclo, aryl,

‘N(R5)C(=S)0R4, - i ption e
indepen e‘%%f)? %%ﬂ%s%ﬁ?igvﬁﬁ%ﬂ%{%ﬁﬂ%%%%dgg i%lliQ(l;?\(/v)qe’dH%))Lg ia\(/la é:}l%egi’c _]°2_ é(t) R
and R2b &@RBepEiidemly selesiBd frefm@0RMald; @Ry RardHRINR R ™,
cyano, nit RiRoR alkylaRTipo_gi inQR koxyssR% iIsvrS\0=0 RY,
independgﬁﬁgﬁfﬁe@&e’gﬁ?@g@c& g:%l&r??mnéer}%og@ I—?la?lﬁ/l halbau)l(&l,) ¢Co)

cycloalkytNaReR (T SalkynPICEFN MR tRr oalE e Sclo -SRIk

heteroarylgfiehdasierocyeioayand eyslprigialiyh Ry afrhighgynan e
optionally in%ggendgntly substituted as allowed by valance with one or

more RI ghotip$ kB aABvRS L B Mas penaEnny seraerderhcbstituted with
occurreneﬂgmai-@lgéél@glammmylygml@glkyl, alkenyl, alkynyl, aryl,

Lk A1 RT3 B0 BlRATy Cabets

gcioalkgl, and

a5 aiBH eSSy

valancenividh a0k o i kR ol ahsikdsa; may combine to form a

Tbegeﬂ"?c@é%lr%grg% gg%g{%%” [ gzy{: 1%%&51@1%11\@/&':%?81% X ramﬁ[%all%a&yi, cycloalkyl,
alkenyl, alkynyl, aryl, heteroaryl, heterocyclo, arylalkyl, heteroarylaikyl,
heterocycloalkyl, and cycloalkylalkyl, any of which may be optionally

independently substituted as allowed by valance with one or more R groups;

R® and R™ are independently selected at each occurrence from H, alkyl, haloalkyl,

cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, heterocyclo, arylalkyl, heteroarylalkyl,
heterocycloalkyl, and cycloatkylalkyl, any of which may be optionally substituted as

allowed by valance with one or more R'%
or R’ and R™ may combine to form a heterocyclo ring optionally substituted with
one or more Rm;

R and R'™ at each occurrence are independently, halo, cyano, nitro, oxo, alkyl,
haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocyclo, aryl,
heteroaryl, arvlalkyl, heteroarylalkyl, cycloalkylalkyl, heterocycloalkyi,
~(alkylene),-OR?, ~(alkylene),-S(O)LR", -(alkylene),-NR’R™,
~(alkylene)-C(=0)R", ~(alkylene),-C(=S)R", ~(alkylene),-C(=O)OR,



4r Rl at each occurrence are independently, halo, cyano, nitro, oxo, alkyl,
haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocyclo, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, cycloalltylalkyl, heterocycloalkyl,
-(alkylene)",-OR4, -(alkylene)- S(O) R4 -(alkylene),"-NRb5r,
-(alkylene),-C(=0)R4, -(alkylene),"-C(= %)R4 -(alkylene)1-C(=0)0R4,

(alky 1€ni) it OG{A0R)R alki B GIESIORR ", —(alkylene),- CO)NR'RY,

|k | 3 |k 3 Sa
&kﬁﬁﬁ% %ﬁ_(%gi ff\”%?vy{gi'ﬁ?F ﬁ%g%@ﬁ%?@ims%a
-(alkyréaig)inRiRS & MF&NRa&yJeﬁ@)LN(RB)Sﬂ@P@ﬁ OR’,
Ikyl Ka} L RGEHNREL25
E;kzlgfﬁw Q%W/Nw algy?e%péfaﬁ%g{% A
(alkyHE)RORKRBI SO NS R Ba -(f kW@ie)SQﬂ%%(—O)OR4

(alky@g@b;@ﬁglﬂ%ﬁm{@gﬁml ng(g{g){nqmgi )@Jjﬁ)ﬁﬁzﬁ4 wherein said
alkyl, haloalkyl alke alkyn cycloalkyl c cloglkenl%/ heterocyclo, aryl,
heteroft YSP;? Qﬁ?%a 165142 té’trocycloalkyl

groupsanayehe), Lum(re’rjgmugﬁendently substltuted W|th one or more
T TORE A [ SRR b e R e peeveto.
-(alkyla@e)h&@(éwyﬁérﬂiﬂﬁwt&ﬂﬁ@roa@(raﬁa}ﬂ) I@ﬁ«;lf(zalk)ylﬂhﬂ) 4@ (RAINIeRba)kyl
iR LA R o
-(alkyldniyio(REK ers)RY| ar(elkaﬂemax oe(bﬂm@mm“
e LGOS plere It SOt oo
_(a|1cy(@kké)equRQy@(=.©)sz4 (a]ky ene)m~C(~S)OR —(alkylene),-C(=0)NR’R™,
~(alkylene),-C(=S)NRR™, -(alkylene),-N(R*IC(=ONRR™,
~(alkylene)-N(RHC(=S)NR’R™, -(alkylene),-N(R>)C(=O)R",
~(alkylene)-N(RHC(=S)R", -~(alkylene),-OC(=0)NR’R™,
~(alkylene),-OC(=S)NR’R™, ~(alkylene),-SO.NR’R™®,
(alkylene),-N(RISO-R?, ~(alkylene)m-N(R*)SO.NRR™,
~(alkylene)-NRC(=OYOR’, ~(alkylene),-N(RC(=S)OR", or
-(alkylene)n-N(R*)SO,R";

vis{, §or2.

In a seventh aspect, there is provided a compound as defined above having
formula [FA1L, IFA1 or IFAIii



-(alkylene),"-N(I0C(=-S)OR4, or -(alkylene)-N(R5)S02R4; kla, Rib and Rik
are each independently H, halo, cyano, nitro, alkyl, alkenyl, alkynyl,
haloalkyl, -(alkylene),,-OR4, -(alkylene)m-NR5R5a, -(alkylene),"-C(40)R4,
-(alkylene)-C(-0)0R4, -(alkylene),.,40C(=0)R4, -(alkylene),"-C(-0)NRb5r,
-(alkylene), T4N(R5)C(40)NR5R5a, -(4lkylene),,-N(R5)C(=0)R4,
-(alkylene)m (40)NleRsa, or (aIkyJ;eng)m-N(RS)C(:O)ORM andw—iﬁo, I

or 2. I ani pect, there is o acompound as define v
select Bfr Its and solvate Rihbrg In a tenth aspegﬁmf eje
prOV| aceutical composm mprising a compdund a
deflned a o e/to

e eventh aspect,'t
led above iR th& mafiufeg ture of a medigame Re

ether with a phart 1dceut] aIIy acceptable veh|
carrier. t* e}

é,\\{vher said cpmpofindNs to blgAadminlste _
with at least on
agents alkylatlng agents, % ntimétabolite agents, hormdhal agents,
immunBlogical agents, interferoritfype agents and miscellanesius agents.

In a thirteenth aspect, there is provided the use of a compound as defined
abovenprihae manutastyre pf ameadicamentdar reducing tumor size in a
subject. In a fourteenth aspect, there is provided the use of a

compdwrd @ghdefiped: abeorei ipthe dodaufachmerdha duedidatrent foformula TH
treating HGF mediated disorders. In a fifteenth aspect, there is

provided the use of a compound as defired above in the manufacture of a
medicament for reducing metastasis in a

R1Dh

wherein

Uis CR'™ or N:

Z¥ is absent, CHs, -0 ~, -S(0),, or -, -NH

R*, R® R® and R® are cach independently H, halo, alkyl, alkenyl, alkynyl, haloalkyl,
cycloalkyl, eycloalkenyl, heterocyclo, aryl, heteroaryl, -NQO-, -CN, NR’R™*,
-OR*, -C(=0)R", -C(=0)OR"; -C(=O)NR°R™ -N(RC(=0)NRR™,
“OC(=0)NR’R™, -S(O),R*, -S(O)LNR’R*, -N(R*SO,R? any of which may be
optionally independently substituted with one or more R groups as allowed by
valance;

or R and R® together with the carbon atom to which they are bonded may combine to
form a 3-10 membered cycloalkyl, a 3-10 membered cycloalkenyl ring, ora
heterocyclo ring, any of which may be optionally substituted with one or more

R' groups as allowed by valance;



In a sixteenth aspect, there is provided a compound as defined above for
use in treating cancer, reducing tumor size in a subject, treating HGF
mediated disorders or reducing metastasis in a tumor. 4t DESCRIPTION
OF THE INVENTION A class of cgmpounds useful in treating cancer
and angiogenesis is defined by Formulae I, 11, 1ll, IV, V, VI and VIl R2b
oRB’ W@@%@G@SB@‘@F@@W@MW@ 160886 they are bonded may combine to

form a 3-10 membered cycloalkyl, a 3-10 membered cycloalkenyl ring, ora
heterocyclo ring, any of which may be optionally substituted with one or more
R groups as allowed by valance;
or R? and/or R® may combine with any R® or RY to form a partially or fully saturated 3-8
membered cycloalkyl ring or heterocyclo ring, either of which may be optionally
substituted with one or more R'® groups as allowed by valance;
or R® and R? attached to the same carbon atom may combine to form a carbony! group;
R is
(i) halo, cyano, nitro, or
(ii) alkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenvl, heterocyclo, aryl,
heteroaryl, arvlalkyl, heteroarylalkyl, cycloalkylalkyl, heterocycloalkyl, -OR*, -S(O)R",
C(=O)R*, -C=S)RY,  -CEOORY, -C(=S)OR*, -C(=0)NR'R™, -C(=S)NR'R™,

NRHC(=OINRR™, NR)C(=S)NR'R™, -NR*)C(=0)R", .
NRICESRY, -OC(=OINRR™, -OC(=S)NR’R™, -SO,NRR*, -N(R*)SO,R,

NRIHSONRR® NRHICEOWOR?, -NRIC(=SYOR?, NRISO:R?, any of
which may be optionally independently substituted with one or more R" as
allowed by valance,

R* and R*" are independently selected from H, halo, alkyl, haloalkyl, cyano, nitro,
amino, alkylamino, dialkytamino and alkoxy;

R* is independently selected at each occurrence from H, alkyl, haloalkyl, cycloalkyl,
alkenyl, alkynyl, aryl, heteroaryl, heterocyclo, arylalkyl, heteroarylalkyl,
heterocycloalkyl, and cycloalkylalkyl, any of which may be optionally
independently substituted as allowed by valance with one or more R'® groups;

R® and R* are independently selected at each occurrence from H, alkyl, haloalkyl,
cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, heterocyclo, arylalkyl,
heteroarylalkyl, heterocycloalkyl, and cycloalkylatkyl, any of which may be
optionally substituted as allowed by valance with one or more R
or R” and R™ may combine to form a heterocyclo ring optionally substituted with

10
one or more R'™;



VI VIl enantiomers, diastereomers, salts and solvates thereof wherein J is
N or CR3; Wis N or CR2b; W*is N or CR2b; Xis 0 or S; Z and Z* are
independently -0-, -S(0),-, or Rd, RI', R.” and Rd are each independently
I-1, halo, alkyl, alkenyl, alkynyl, haloalkyl, cycloalkyl, cycloalkenyl,
heterocyclo, aryl, heteroaryl, -NO2, -GN, -NR5R5a, -C(-0)0R4;

RCFONRRR RN (R3)ATONRER I c QCATH) NRERRE, &) hdbaliyl,
-S(0)2NR3R3d, -N(R5)S02R4 any of which may be optio

I
indepahtant Supditidaalith oHeoatssbre RRIGRSY §aa?§>%ﬂ3%%f‘é‘8%¥/‘= arylalkyl,

Va|an¢@'teroaryialkyi, cycloalkylalkyl, heterocycloalkyl, ~(alkylene}m~OR4,
~(alkylene)a-S(O),RY, -(alkylene),-NR'R™, ~(alkylene),-C(=O)R’,
~(alkylene),-C(=$)R, -(alkylene),-C(=0)OR", -(alkylene),-OC(=0)R",
~(alkylene),-C(=S)OR", —(alkylence) ,-C(=O)NR’R™, -(alkylene),-C(=S)NR’R™,
(alkylene),-NRIC(=OINR'R™, -(alkylene),-N(RIC(=SNR'R™,
~(alkylene)n-N(ROC(=0)R?, -(alkylene),-N(R)C(=S)R",
_(alkylene)u-OC(=OYNRR™, ~(alkylene)n-OC(=S)NR'R™,
_(alkylene),-SONRR™, ~(alkylene) -N(R*)SO:R",
~(alkylene)-NRHSONRIR®, ~(alkylene),-N(R)C(=0)OR’,
~(alkylene),-N(RDC(=S)OR*, or ~(alkylene),-N(R*)SO:RY;

wherein said alkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocyclo,
aryl, heteroaryl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, and heterocycloalkyl groups
may be further independently substituted with one or more ~(a!kylene)m—OR4,
—(al§<ylene)m—8(())\,R4, ~(a1kylene)m-NR_st’a, —(a}kyiene)m‘C(EO)R4,
~(alkylene),-C(=S)R", -(alkylene),-C(=0)OR?, -(alkylene),-OC(=O)R",

~(alkylene)n-C(=S)OR", —(alkylene) ,-C(=O)NR'R™, -(alkylene),-C(=S)NR'R™,
(alkylene),-N(R\YC(=0)NR’R™, -(alkylene),-N(R*)C(=S)NR’R™,

_(alkylene)-N(RHC(=O)R?, ~(alkylene)m,-NRIC(=SIR?,
~(alkylene),-OC(=O)NRR™, (alkylene)m-OC(=S)NRR™,
~(alkylene)-SONRR™, ~(alkylene),-N(R*)SO,R",
_(alkylene)u-NRHSONRR®, ~(alkylene),-N(RV)C(=0)OR",
~(alkylene),-N(RC(=S)OR?, or -(alkylene),-N(R*)SO,R*,
R'% R' and R'™ are cach independently H, halo, cyano, nitro, alkyl, alkenyl, alkynyl,
haloalkyl, ~(alkylene)n,-OR®, ~(alkylene),-NR’R™, -(alkylene).-C(=0)R",
_(alkylene)y-C(=0)OR?, -(alkylene)n-OC(=0)R?, —(alkylene),-C(=0)NR’R™,
~(alkylene),-NRIC=OINR'R®, (alkylene),-N(RHCFO)IRY,
~(alkylene),-OC(=0)NRR*, or ~(alkylene),-N(R)C(=0)OR"; and

vis{, T orZ.

In a ninth aspect, there is provided a compound as defined above selected from



or Fe and Rb together with the carbon atom to which they are bonded
may combine to form a 3-10 membered cycloalkyl, a 3-10membered
cycloalkenyl ring, or a heterocyclo ring, WO
2008/008539PCT/US2007/016068 6 any of which may be optionally
substituted with one or more RI group® as allowed by valance.; or Re and

Rd together wit rbon atom to which/they aye bo/ ded may co OH
@ bered aIkyI, a 3=<1@mémberdd cycloalkenylt
te clo ring, any ofwhigH may ge optionally ( Eh one

Q. Rkg r'Ei)ups as allowed by'wvalas
with any Re or Rd to form a partially or fully saturatéd 3-8 membered ’

cycloalkyl ring or heter lo,fing, either of whic be optionally
substitﬁ/técfwith o‘nqzcr@?a%m oups as all valance; or Rd and
RI ma“ﬂd%»@ﬂ orm a carbony wnorfe and Rd attached to the

i
same carbon-at I\rHay combine to for %onyl group; Rl is aryl,
heteroaryl or heterocyclo any of which may be optionally independently

and

salts and solvates thereof.

In a tenth aspect, there is provided a pharmaceutical composition comprising a
compound as defined above together with a pharmaceutically acceptable vehicle or
carrier.

In an eleventh aspect, there is provided the use of a compound as defined above in
the manufacture of a medicament for treating cancer.

In a twelfth aspect, there is provided the use as defined above wherein said
compound is to be administered in combination with at least one compound selected from
antibiotic-type agents, alkylating agents, antimetabolite agents, hormonal agents,
immunological agents, interferon-type agents and miscellaneous agents.

In a thirteenth aspect, there is provided the use of a compound as defined above in
the manufacture of a medicament for reducing tumor size in a subject.

In a fourteenth aspect, there is provided the use of a compound as defined above
in the manufacture of a medicament for treating HGF mediated disorders.

In a fifteenth aspect, there is provided the use of a compound as defined above in
the manufacture of a medicament for reducing metastasis in a tumor.

In a sixteenth aspect, there is provided a compound as defined above for use in
treating cancer, reducing tumor size in a subject, treating HGF mediated disorders or

reducing metastasis in a tumor.



(i) alkyl, haioalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocyclo,
aryl, heteroaryl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, heterocycloalkyl,
-S(0),R4, -NR5R5a, -C(=0)124, -C(=S)R4, -C(--0)0R4, -C(=S)0124,
-C(=0)NR5R5a, -C(=S)NR5RS5, -N(R5)C(=0)NR5R5a,
-N(R5)C(=S)NR5R58 , -N(R5)C(=0)R4t -N(R5)C(=S)R4, -0C(=0)NR5R5a,
-0C(=S)NR5R5a, -SERORHRT26 NIRR)Ee2i¢ENRGIS02NR5R5a,

-N(R5)C(=0)01t4, -N
optlon%%ﬂ?g S) ];LCOH

R ES Tl

(R5 S021 4 any of Wth

cel an enes
one or moregﬁ)lc’as allo

LS

Foatariee | ﬁ#o%ﬂéhf:tﬁat"fﬁ@@r‘?ﬁbbunds of formula | when W and J are both
N, R2 is other than (a) -NR5R5a where R5 and R5 are independently H,

alkyl, haloalkyl, cycloalkyl, alkenyl, aIkyn
arylalkyl, heteroarylalkyl, heterocyc allc

phenyl substituted with a gro QNG

Rr?
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RZb
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v

ar [, heteroaryl, heterocyclo,
'?% cyc/ z\lkylalkyl and (b)
z



2-4 c¢721-0-C Or where G' and G2 are independently alkyl, cycloalkyl, or

Gl and G2 together with the nitrogen atom to which they are attached
GRiRR e ferm a 5- to 8-membered heterocyclo ring; WO s 20071016068
2008/008539PCT/U82007/016068 7 R2a, R2b and R3 are independently
selected at each occurrence from H, halo, cyano, nitro, alkyl, haloalkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocycle, aryl, heteroaryl,
arylalkyl, heteroarylalkyl, cycloalkylalkyl, heterocycloalkyl,-S(0),,124,
-NR5R5a, -C(=0)R4, -C(r-S)R4, -C(=0)0R4, -C(S)0R4, -C(=0)NR5R5a,
-C(=S)NR5R5a, N(R5)C(=0)NR5R5a, -N(R5)C(=S)NR5R5a,

-N(R5)C(=0)R4, -N(R5)C(=S)R4, -Q.C(- WR5a, -0C(=S)NR5R5a,
-SO2NR5R5a, -N(R5)S02R4, <N(Ri IR5R54d, -N(R5)C(=0)0R4,
-N(R5)C(=S)0RA4, -} QRS)S Reb--atry vaeh-re %ﬁptlonally
mdepende@ﬁly subs groups as allowed by
valance; R4 iSiwfépende h,pccurrence from H, alkyl,

haloalkyl, cycIoIkyI al enyl/'alkynyl aryl, heteroaryl, heterocycle,
arylalkyl, hgtero: yl, figterocycloalkyl, and cycloalkylalkyl, any of

which may be optionally independently substituted as allowed by w#alance
with one or more RI groups; R5 and R53 arg independently selected at
each occurrence from H, alkyl, hal Iky s@y oalkyl, alkenyl, alkynyl, aryl,
heteroaryl, heterocyclo, ary, alksyl eterpa y kyl, hgterocycloalkyl and
de 0 thnil}é/ suBstiutad as allowed by

cycloalkylalkyl, any®&f whic

valance wi ne ore
M n
P
R?.a \N \N
Vi
AR
Rz /W 4 Rb RY £
Ty “
R \wv X
VII

enantiomers, diastereomers, salts and solvates thereof whercin

Jis N or CR?;

W is N or CR*™:

W* is N or CR2Y;

XisQOorS;

Z and Z* are independently -O-, -8(O)-, or -NR*;

R® R, R®and R® are each independently H, halo, alkyl, alkenyl, alkynyl, haloalkyl,
cycloalkyl, cycloalkenyl, heterocyclo, aryl, heteroaryl, -NO,, -CN, -NR’R>, -OR?,
-C(=0)R", -C(=0)OR*; -C(=0)NR’R™, -NR*)C(=0)NR’R™, -OC(=0)NR’R*,
-S(O)R", -S(O);NR’R®, -N(R*SO;R* any of which may be optionally indeiaendently
substituted with one or more R'® groups as allowed by valance;

or R® and R together with the carbon atom to which they are bonded may combine to form a

3-10 membered cycloalkyl, a 3-10membered cycloalkenyl ring, or a heterocyclo ring,



or R5 and R5a may combine to form a heterocyclo ring optionally

substituted with one or more RI; Rl at each occurrence is independently,
Wwaloo®y@aesonitro, oxo, alkyl, haloalkyl, alkenyl, alkynyl, cycloalkylis2007/01¢6068
cycloalkenyl, heterocycle, aryl, heteraaryl, arylalkyl, heteroarylalkyl,
cycloalkylalkyl, heterocycloalkyl, -(alkylene)",-OR4, (alkylene)",-S(0),,R4,
-(alkylene)",-NR5R5Ii, -(alkylene)",-C(rO)R4, -(alkylene).-C(=S)RA4,
-(alkylene)ff,-C(=0)0R4, -(alkylene).-0C(=0)R4, -(alkylene)-C('S)ORA4,
Kagdiyianadich G0 BpRball(sdkteneaiy: (e8INR2MRAEZ R/ groups as allowed by
(alk%;enee);N(RS)C(----O)NR5R5a, -(allcylene)",-N(R5)C(=S)NR5R5a,

-(aY ﬁé).-N(RS)C(=---O)R4, -(alkylene)rn-N(R5)C(=S)R4,

or R™gatkbrgptheCid) MR ERBon iy le nditiDbeySIK RGREE, may combine to form a

-(adk be , 58 % i ra hetero o nng,
e RS LA Ba alena P RO (Lo ool e

-(BRYIBREPRIREIC esyponally SERYILISE N 725) S 2RI ine Rty 2llowed by
alkydldnatoalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocyclo, aryl,

or ROSIHY, AVIAIYLRLE O%%' Kk Y6 %—‘E&é‘%('}k&ﬁ%%% pelainrysiaaliyls.g

groups ‘may & TUrther in epenhdently substituted wi e or more
- (atrsebrerdand calkiid tinteyr BYGroRsoE g 6iBYT MfR4rdmay be optionally
-(alkpengika-SAFDRAr Wiet2ROBIAAGRIARIWLS 2H0A L6068 8
+(alkylene)",-C(=S)R4, -(allcylene)",-C(=0)0R4, -(alkylene),,,-0C(=0)R4,

or R -%ﬂ&%éﬁ@jf%t’% BRI AR BHEPS)NR5R5a,

or R*-galkPe a8 NRSR S afbdiydeme yilal (RB) 6= 0) iR B1.2 Gabonyl group;

R! is'@@ﬂg&%;fyw RRY %‘M%ﬁ*w@@ﬁyﬁ%}%&!}%ﬁ)ﬁ@ Q%Be‘}:endemiy substituted

-(allcylene),"-N(R5)(se--S)R4,
with one or more groups as allowed by valance;

R?is
(i) H, halo, cyano, nitro, or
(ii) alkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocyclo, aryl,
heteroaryl, arylalkyl, hetercarylalkyl, cycloalkylalkyl, heterocycloalkyl, -ORY,
-S(OWRY, NR°R™, -C(=0)R’, -C(=S)R?, -C(=0)OR", -C(=S)OR’,
-C(=0)NR°R*, -C(=S)NR’R*® -NRHC(=0)NR’R*®, -NR*)C(=S)NR’R™,
NRIHICEORY, -NRIHC(=S)RY, -OC(=0INR R, -OC(=S)NR’R*, -SO;NR’R™,
NERDHSOR?, -N(R®)SO.NRR™, -N(R*C(=0)OR?, -N(R*)C(=S)OR’,
-N(R*SO;R?, any of which may be optionally independently substituted with one
or more R'? as allowed by valance,
provided that in compounds of formula I when W and J are both N, R? is other than
(a) ~NRR>® where R” and R® are independently H, alkyl, haloalkyl, cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, heterocyclo, arylalkyl, heteroarylalkyl, heterocycloalkyl, and
cycloalkyialkyl; and '
(b) pheny! substituted with a group

/G;1 i-3 . 13
g—o—tCHZ}——N 4 (%9\ G
~ SO N NP B beaa ©
2.4 y .

. where G' and G? are independently alkyl, cycloalkyl, or G' and G together with the
nitrogen atom to which they are attached combine to form a 5- to §-membered

heterocyclo ring;



-(alkylene)-0C(=0)NR5R5a, -(alkylene)",-0C(=S)NR5R5a,
-(alkylene)",-SO2NR5R5a, (alkylene).-N(R5)S02R4,
valkydene):dN(R5)S02NR5R5a, (alkylene)-N(R5)C(=0)0R4, pC1/us2007/016068
-(alkylene)",-N(R5)C(=S)0R4, or -(alkylene)m-N(R5)302R4; and further
wherein any two RI groups attached to the same atom or attached to
adjacent atoms may combine to form an optionally substituted 3- to 8
membered ring system; misOorl; is 0, 1 or 2; g and t are each

R, Rmﬁgﬁﬁdg.ﬂ:tlﬁﬁ@eﬁér;defﬁ@’sgﬁ&l%d at egéﬁfr?d'éﬁg'&@@ﬁg%f§ H&%ugﬁno nitro, alkyl,

com ounds wherein RI |s eny na I benzodloxolyl ‘benzooxazol yl,

?BT?FYM&W el a%% Ry SRRE Dyradidirroa YL
lsmﬁﬂﬂwﬁﬁfgﬁdﬂaﬂquﬂmmbmwWWMQGK%TJYS(O)VRQ NRR™,
n otri azo Sy 8a
trla Bi%d;éms#mld é iy, | g%ﬁyrlm%%éé B @YLS)NRR
ﬁyﬁper&WﬁW%ﬁro IR oy ridByPraR,
DW@E@WW W@@@Wmidmﬁommbmﬂ%wk@mmwyéozNRSRsﬂ,

iﬂ'r%ﬂp@%#% R e Be e %?@ﬁé%% BB D5 prtionally
beindejsoxazt by kubstizstdi avidhysrercbenaesi8Sthiszaty mam)iohehiphvalaydse
*is 9@&%@9&&1'{19 E&@&@ﬁ%@%ﬂp&ﬁﬁ}%%@o‘&'&'?{%ﬂ&qrﬁ&ﬁw Ry &Ralkyl, alkenyl,

allowed by valance. Preferred R1 9roups include
atkynyl, aryl, heteroaryl, heterocyclo, arylatkyl, heteroarylalkyl, heterocycloalkyl, and

cycloalkylalkyl, any of which may be optionally independently substituted as allowed
by valance with one or more R'? groups;

R® and R are independently selected at each occurrence from H, atkyl, haloalkyl, cycloalkyl,
alkenyl, alkynyl, aryl, heteroaryl, heterocyclo, arylalkyl, heteroarylalkyl,
heterocycloalkyl, and cycloalkylalkyl, any of which may be optionally substituted as
allowed by valance with one or more R'%;
or R® and R* may combine to form a heterocyclo ring optionally substituted with one
or more R'%;

R at each occurrence is independently, halo, cyano, nitro, oxo, alkyi, haloalkyl, alkenyi,
alkynyl, cycloalkyl, cycloalkenyl, heterocyclo, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl, heterocycloalkyl, -(alkylene)m-OR?,
~(alkylene)m-S(O),R®, -(alkylene)m-NRR®, -(alkylene)n-C(=O)R?,
-(alkylene)m-C(=S)R’, -(alkylene)n,-C(=0)OR", -(alkylene)m-OC(=O)R?,
~(alkylene)n-C(=S)OR?, -(alkylene),~C(=O)NRR®, -(alkylene),-C(=S)NR'R™,
~(alkylene)m-NRHC(=OINR’R®, -(alkylene)m-N(R*)C(=S)NR’R,
~(alkylene)-N(R¥C(=0)R®, -(alkylene)n-NR>)C(=SIR?,
-(alkylene)m-OC(=0)NR’R*®, -(alkylene),-OC(=S)NR’R*, -(alkylene),-8ONRR®,
~(alkylene)m-N(R*SOR?, ~(alkylene)m-N(R>SO.NRR™,
~(alkylene)m-N(R*IC(=0)OR", -(alkylene)m-N(RZC(=S)OR’, or
-(alkylene)y-N(R>)SO,R; .

wherein said alkyl, haloaikyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocyclo, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, and heterocycloalkyl groups may
be further independently substituted with one or more -~(alkylene)m,-OR?,
~(alkylene)m-S(OWR?, -(alkylene)n-NR'R®, -(alkylene)n-C(=0)RY,



avtin..", (RI) (R1Q m*N @lIc) -)]NN *N and (71) m N where m*is 0, 1, 2,
3, 4, 5 or 6, as allowed by valence. Especially preferred RI groups include

W0 2008/008539 PCT/US2607/016068
8

-(alkylene)n-C(=S)R’, -(alkylene)m-C(=0)OR", -(alkylene)m-OC(=OIR?,
(alkylene)n-C(=8)OR®, ~—(alkylene)y-C(=O)NR’R®, -(alkylene)n-C(=S)NR’R®,
«alkylene),-NRHC(=0)NR’R*®, -(alkylene)m-NRHC(=S)NR’R®,
{alkylene)-NRHICEOIR?, -(alkylene)m-N(RDHC(=S)R?,
~(alkylene)m-OC(=O)NR’R*, -(alkylene),-OC(=S)NR’R®, -(alkylene),-SONRR™®,
-(alkylene),-NRHSO,R?, -(alkylene)m-NRISONR R,
alkylene),-NRHC(=0)OR?, -(alkylene),-NRIHC(=8)OR?, or
~(alkylene)u-N(RSO,RY; |

and further wherein any two R’ groups attached to the same atom or attached to adjacent
atoms may combine to form an optionally substituted 3- to 8§ membered ring éystcm;

misQori; '

nis@, 1 or2;

q and 1 are each independently 0 or 1;

visG, 1or2.

Preferred compounds include compounds wherein R' is phenyl, naphthyl,
benzodioxolyl, benzooxazolyl, benzoisoxazolyl, pyridinyl, pyrimidinyl, pyrazinyl,
pyrimidinyl, pyrazidinyl, isoquinolinyl, quinolinyl, guinazolinyl, quinazolinonyi, quinoxalinyl,
naphthyridinyl, benzotriazinyl, triaioiopyridinyi, trazolopyrimidinyl, triazolopyridazinyl,
imidazopyridinyl, imidazopyrimidinyl, imidazopyridazinyl, pyrrelopyridinyl,
pyrrolopyrimidinyl, pyrrolopyridazinyl, pyrazolopyridinyl, pyrazolopyrimidinyl,
pyrazolopyridazinyl, cinnolinyl, thienopyridinyl, thienopyrimidinyl, thienopyridazinyl,
furopyridinyl, furopyrimidinyl, furopyrazidinyl, benzofuranyl, benzoimidazolyl, indolyl,
benzoisoxazolyl, benzothiazolyl, or benzoisothiazolyl any of which may be optionally
independently substitated with one or more R'° groups as allowed by valance.

Preferred R! groups include



WO 20081008539PCT/U52007/016068 11 where 111", RIOb.12.1Y and
Ric' are independently absent, halo, cyano nitro, alkyl, alkenyl, alkynyl,
Ikylene) -0R4, -(alkylene),"-NR5R5a, -(alkylen

‘9%%?"'%‘}{% %-C( =0)0R4, -(alkylene)n,;0C(=0)R4, Perstsidicoss
-(alkylene)",-C(=0)NR5R5a, (alkylene) -N(R5)C(=0)NRsRb5a,
-(alkylene)",-N(R5)C(=0)R4, -(allcylene)m-OC(=0)NR5R5a, or
(alkylene),,-N(R5)C(=0)0R4; WO 2008/008539PCT/US2007/016068 12

or where Rlem and RIb comblne to form an optionally substituted 3- to

- 8-membered ring system. | clude moieties

that are eitdecu i ' lowed by
valance with. g nyl,
Y/ 154 Tk e e

K-ELO)R4,

(alkylene)m C( 0)NR5R5a, (alkylene) N(R5)C(N~(_);NR5R58
-(alkylene)".,-N(R5)C(=0)R4, (alkylmwb)f,y, -0C(--.0)NR5R58,.0f .
-(alkylene)rin-N(RS)C(:O)OR4;

O,
S, S, me-?(R*°>m
C‘\~<ﬂw é( . @ ©f3<
<:©—ﬁ<aw> 13~<a-o rg—<

:G{ <\I}{ <<*;I>—~<Rw>.,,
ey <\f\% cﬁﬁ{




Preferred compounds of the present invention further include compounds
wherein R2 is H, halo, cyano, alkynyl, -C(=0)NR5R5a, -N(R5)C(=0)R4,

whi{ RadelzOR4, phenyl, naphthyl, pyrrolyl, imidazolyl, pyrazghyh iriaaeiisoss
tetrazolyl, furanyl, thienyl, oxazolyl, is@xazolyl, thiazolyl, isothiazolyl,

pyridinyl, tetrahydropyridinyl, pyridinonyl, pyrazinyl, pyrimidinyl,

pyridazinyl, indolyl, isoindolyl, indolinyl, indolinonyl, isoidolinyl,

isoindolinonyl, dihydrobenzofuranyl, dihydroisobenzofuranyl,

benzofu am |, isobenzofuranyl, guinolinyl, isoquinoligyl, azoli
uinazolin nyI tetrahydroqumo |nyI tetrahydr0| inofjnyl
d|h 8 n d|hy quégmnj
roq
|ny

tet mor l d|hydrobenzod|oxmyl
|m|dazopyﬁ hthyrldlnyN en |a2|pyl triazolopyridinyl, . .

triazolopyrjmidinyl, triazolopyridazinyl, imidazopyridinyl,
|m|dazoﬁ§7ﬂﬁﬁld|nyl |m| da yl.R rrolopyrldlrrolopyrimidinyl,

thlenopyrldzmyl furopyndlnyl furopyr|m|d|nyl furopyra2|d|nyl
benzofuranyl, ben20|m|dazolyl benzoisoxazolyl, benz lyl, or
benzmso‘ ﬁl“z“olyl any of which Mgy’ may be optionally i é‘x epengdlently

“-:.:o a allowe
SR 0)NR5
wBe opt ‘ﬁall))’lndepen tly substituted

with one or mgre le groups as allowed by valance and (b) an aryl,
heteroaryl

lected from er is0,1, 2,
3,4,50¢6, llowed by ce. Preferred co pi%ft(h
presir:\m i %ﬁ ' |therC : of P efer‘%d R1
grou | prefgdred R2 'her

ne/or in any
thereof.. Preferred compounds of‘the present “nvention |HcludeH ,
compounq,s‘)(y@%rem R2, Rb, Re d groups are indgpgrdently
hydrogen, al (espeually methy nd halogen (espe

S R S DS
D

where m* is 0, 1, 2, 3, 4, 5 or 6, as allowed by valence.

Especially preferred R! groups include



Preferred compounds within the scope of formula | and Il include

compounds of the following formualae IA, 1B, IC, ID and IIA WO
&p@%‘ggg%%Q%PCTlUSZOO?/O16068 16 Ft2b HA enantiomersC ¢ * L6068
diastereomers, salts and solvates theffof, wherein variables F\Pa,TI{QH‘I, %8"#’{8

RI, R2,

PLAAIY
10p
/
\N R‘lﬁa
§
! [ |
vy RI0Y cAnnn. LY.V
P i K‘\N RO / 10z R1gb N /
=
N /“\ | \\‘L/\ t
1
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' N
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o
=
and N N

‘where R'% R' R' and R'% are independently absent, halo, cyano, nitro, alkyl, alkenyl,
alkynyl, haloalkyl, -(alkylené),-OR®, -(alkylene),-NR’R™, -(alkylene)m-C{(=O)R",
-(alkylene)m-C(=0YOR’, -(alkylene),-OC(=O)R?, —(alkylene)m-C(=O)NR’R*",
-(alkylene),-N(RHC(=ONRR®, -(alkylene)m-NRHCEOIR?, -(alkylene),-OC(=O)NR’R®,
or -(alkylene)m-NR*C(=0)OR?,



R2a, K .-.2b, R3, Z, Z, n, g and t are as previously defined above.
Preferred compounds of formulae 1A, IS, IC, ID and HA include o

o rg&%wfdga%paving any of the preferred RI groups and R2 gr%@fﬂg%yﬂmoﬁg
a [

one or in any combination thereof. ,, Preferred compounds WI% n the
scope of formula | and Il also include compounds having the following
formula 1E, IF, JIB and 'IC WO 2008/008539PCT/US2007/016068 17 R2
WO 2008/008539PCT/US2007/016068 18

or where R'® and R'%" combine to form an optionally substituted 3- to 8-membered ring
system.

Most preferred R! groups include moieties that are either unsubstituted or
independently substituted as allowed by valance with one or more halo, cyano, nitro, alkyl,
alkenyl, alkynyl, haloalkyl, -(alkylene)m-OR?, -(alkylene)n-NRR®®, -(alkylene)m-C(=O)R’,
(alkylene)n-C(=0)OR?, -(alkylene)s-OC(=O)R®, —(alkylene),-C(=0)NR’R™, °
(alkylene)m-NRHCEOINR'R®, (alkylene)n-NRHCEOIR?, (alkylene)n-OC(=OINRR™,
or -(alkylene)n-N(RYC(=OYOR".

Preferred compounds of the present invention further include compounds wherein R%is
H, halo, cyano, alkynyl, -C(=0)NR’R®, -NRHCEO)R?, NR3C(=0)OR", phenyl, naphthyl,
pyrrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, furanyl, thienyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, pyridinyl, tetrahydropyridinyl, pyridinonyl, pyrazinyl, pyrimidinyl,
pyridazinyl, indolyl, iscindolyl, indolinyi, indolinonyl, isoidolinyl, iscindolinonyl,
dihydrobenzofuranyl, dihydroisobenzofuranyi, benzofuranyl, isobenzofuranyl, quinolinyl,
isoquinolinyl, quinazolinyl, quinazolinonyl, tetrahydroquinolinyl, tetrahydroisogquinolinyl,
dihydroquinolinonyl, dihydroisoquinolinonyl, quinoxalinyl, tetrahydroquinoxalinyl,
benzomorpholinyl, dihydrobenzodioxinyl, imidazopyridinyl, naphthyridinyl, benzofriazinyl,
triazolopyridinyl, triazolopyrimidinyl, triazolopyridazinyl, imidazopyridinyl,
irnidazopyrimidinyl, imidazopyridazinyl, pyrrolopyridiny!, pyrrolopyrimidinyi, _
pyrrolopyridazinyl, pyrazolopyridinyl, pyrazolopyrimidinyl, pyrazolopyridazinyi, cinnolinyl,
thienopyrrolyl, tetrahydrothienopyrrolyl, dihydrothienopyrrolonyl, thienopyridinyl,
thienopyrimidinyl, thienopyridazinyl, furopyridinyl, furopyrimidinyl, furopyrazidinyl,
benzofuranyl, benzoimidazolyl, benzoisoxazolyl, benzothiazolyl, or benzoisothiazolyl any of
which may be optionally independently substituted with one or more R groups as allowed by
valance.

Preferred R? groups include

(a) halo, alkynyl, -C(=0)NR’R*®, -NR*C(=O)R? or -N(R*)C(=0)OR" any of
which may be optionally independently substituted with one or more R'® groups as
allowed by valance; and

(b) an aryl, heteroaryl or heterocyclo ring system selected from .



R2b enantiomers, diastereomers, salts and solvates thereof wherein
variables le, Rb, le, Rd, R2, R2a, R2b, and Z*, are as previously deft ed
Bb ¥Ga R{;g)%]ged that in compounds of formula IE R2 is not phg
stltuted with a group G11-31-3 2162 NG2 Or where G' and
independently alkyl, cycloalkyl, or GI and G2 together with the nitrogen
atom to which they are attached combine to form a 5- to 8-membered
heterocyclo ring; and further wherein qis 0, 1,2 or 3; n*is0,1 or 2; F'is 0
ALor 1
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Ul, U2, U3 and 1.14 are each independently C, or N; and Riot at each
occurence is independently selected from the groups listed in the
wWelnianrgkd 7.3 previously described above. Preferred compatids067/016068
formulae 1E, IF, 1IB and IIC include gampounds having any of the

preferred R2 groups described above. Preferred compounds within

the scope of formulae IE and IF include compounds of the following

formula IEi, IEii, IEiii, IEiv, IFi, IFii, IFiii and IFiv enantiomers,

_diastereomers, salts and solvates thereof. Preferred compoundsj™
ithin the scope of formula 1 further include compo of the foll N
gmula [EA Tﬂﬁﬁ WO ZOOQ;Q%BE%CT/USZOI 068 “~ Va
| 4 R ' 0
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21 enantiomers, diagfereomers, salts and solvates thereof wherein
variables RE, Rb, 12.", Rd, R2, R2d, R2b, Rwd, hi, U2, U3, Z*, n*, ¢, and

‘&6%@87 pigyiously defined above provided that in compound /g‘gﬂ}dl%m%s
IEA R2 Is not phenyl substituted withg group to 2-4 where Gl and G2 are

independently alkyl, cycloalkyl, or GI and G2 together with the nitrogen

atom to which they are attached combine to form a 5- to 8-membered

heterocyclo ring. . Preferred compounds of formulae IEA and IFA include
vwcompounds having any of the preferred R2 groups described above.

where m* is 0, 1, 2, 3, 4, 5 or 6, as allowed by valence.
Preferred compounds of the present invention include compounds having either or both

of preferred R groups and preferred R? groups either alone or in any combination thereof..

Preferred compounds of the present invention inciude compounds wherein R®, RP, R®
and R® groups are independently hydrogen, alkyl (especially methyl), and halogen (especially
fluorine).

Preferred compounds withfn the scope of formula I and II include compounds of the
following formualae IA, IB, IC, ID and IIA

R RE
A /l\\ A
R }‘! }Qu | \ i
/N\N .\N " n
NG

iAa



R2b enantiomers, diastereomers, salts and solvates thereof.

Preferred compounds within the scope of formula | further include
comReynis:ef the following formula 10 or IH WO PCTIUS2007/016068
2008/008539PCT/US2007/016068 232bR20 Wherein U is CRI" or N, and
variables Ra, Rb, R2, R2a, R2b, Rio% Riot%

Riot, and Z*, are as previously defined above, provided that in compounds

of formula 1G R2 is not phenyl substituted with a group G11-31-3 where

Gl and 02 are independently alkyl, cyclo ky or Gl and G2 together with

the nitrogen atom to which they are ta €d to b§e to form a 5- to

) rEQH ormulae 10 and
nyRofteRprfee tR2 groups described
S fthe presant invention include the

P
RZ!:
B
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TN e n
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enantiomers, diastereomers, salts and solvates thereof, wherein variables R®, R, R®, RY R' R,
R*® R* R Z, 7% n, g and t are as previously defined above, Preferred compounds of
formulae IA, IB, IC, ID and IIA include compounds having any of the preferred R' groups and
R? groups, either alone or in any combination thereof.

Preferred compounds within the scope of formula I and II also include compounds
having the following formula IE, IF, IIB and IIiC



herein. The invention also relates to pharmaceutical compositions
containing the above compounds, together with a pharmaceutically
?@g&%gsygehicle or carrier. The invention also relates to aﬂ@ﬂﬁ?ﬂ(ﬂfrm 068
reating cancer in a subject using the gbove compounds. The invention
also relates to a method of reducing tumor size in a subject using the
above compounds. The invention also relates to a method of reducing
metastasis in a tumor in a subject, using the above compounds. The
invention also relates to a method of treating HOE-mediated disorders in a
subject using the above compounds,.NPICATIONS Compounds of
the present invention would be useful ddx, but not limited to, the prevention
or treatment of angiogenesis relatedsfiseg 8%. The compounds of the
invention have c-Met inhibitory activity®he cgthpounds of the invention
are useful in therapy as antineoplasia
effects of HOE. WO 2008/008539PCx

carcinoma such as cancer
(including small cell lung cancer
pancreas, stomach, cervix,
squamous cell



carcinoma); hematopoietic tumors of lymphoid lineage (including

leukemia, acute lymphocitic leukemia, acute lymphoblastic leukemia,

Beeslhdanphoma, T-cell-lymphoma, Hodgkin's lymphoma, nonsFegdakin sy soss

lymphoma, hairy cell ymphoma and Burkett's lymphoma); hematopoietic

tumors of myeloid lineage (including acute and chronic myelogenous

leukemias, myelodysplastic syndrome and promyelocytic leukemia);

tumors of mesenchymal origin (including fibrosarcoma and

rhabdomyosarcorna, and other sarcomas, e.g. soft tissue and bone);

tumors of the central and peripher kn,er;/ous system (including

astrocytoma, neuroblastoma, glioma age schwannomas); and other

tumors (including melanoma, semind{na, yergffocarcinoma, osteosarcoma,

xenoderoma pigmentosum, keratoctait mrpma,a'fﬁyroid follicular cancer and

Kaposi's sarcoma). Preferably, the compoynds are useful for the

treatment of neoplasia selected fromd{Rg.£asftar, colon cancer and breast

cancer. The compounds alge wauld he tsgful for treatment of

ophthalmological conditions suchas eeri\eal graft’rejection, ocular

neovascularization, retinal Reovagtitaszation including neovascularization

following injury or infection, diabgtic refinopdthy, r8ffolental fibroplasia and

neovascular glaucoma; retingtischiefia; Wtreous hemorrhage; ulcerative

diseases such as gastric ulcer; pathslogical, but non-malignant, conditions
enan gg@elassgerpan lomas ]itnclugin in{anttg‘lee hemaginomas, angiofiboroma of

i3 naSopﬁsa‘F)r/eruc %fﬁusév%%%m%r HeErosE Ot one; and disorders of the

wheskimateriaieo RGHRE F&tdt) REhRE, eRbormediddis aThasmrmpowsls defined above,
provitle@ thaein Jom Menhaleaeras3id ifionsQtNaSHIAMa group

hyperperrneability. ; The compounds of the invention are useful In

therapyyof,prolife Stive diseade¥ Lhese compaeinds can be used/far the

% X fhflamnpatoryrigiqatoid or Meumaticdiseas ; Qi_glgq

f manjfes ations\azthe loGomo pparatdg,\,such as
inflammatodr#heumatorl diseases, especially %ﬁroa@c olyarth\ﬁtTS/

in¢luding rheumatoid arthritis, juyenile arthritis oy, psoriasjs artggg alcti\?/' .
whers 52 ARG TSHE S RBFBHE OF RSO e AR, Irassieasy Wi itrosen
atomgffugions teot ageriosibed uembiss ys tienicaL i HieSBenythdraatbstisrocyclo ring; and
furth@PWHE%?ﬁi.tiS’ dermato-myositis, §ystemic scIerqdermia or mixgd .

. collagenosis; postinfectious arthritis (where no living pathogenic organism
q is Qg g@‘fé@nd at or in the affected part of the body), seronegative
n* isSpongyiyrthritis, such as spondylitis ankylosans; vasculitis, sarcoidosis, or
o isgrtr}rPSis; or further any combinations thereof. An example of an

inffammation related disorder is (a) synovial WO
U', Uh8 eos3doromrbsadareisasd2 vinftandation, for example,

R0 gyBRMitisedneibelingianypef deaiRasticilal feemsind syHayitiSs iy RAfISWatinition of R0
bursal s n?vitis and B#rulent synovitis, as far as it is not crystal-induced.

SuBFF¥ A TRTARRTHARBFmay for example, be consequential to or
Prefasgbcratebwnida diYease|ze. i Afhilts z2edjiiOstedattikibsyrhasin atoithg any of the
pref&q{:ggiﬁ's go%@gég%ggégrggg{)g_. The present invention is further applicable

to the systemic treatment of inflammation, e.g. inflammatory diseases or
CoRARTBTTE SPIROMIHES I HIR 8P 0p S aialaR [RerRdgiBrinsite dempeHnds of the
folloWagstonsaa dRE nHanIshe abs:, SEchHRflErnMatipIFmay be, for example,
consequential to or associated With disease or further (in a broader sense
of the invention) with surgical intervention, including, in particular
conditions such as insertion endopathy, myofasciale syndrome and
tendomyosis. The present invention is further especially applicable to the
treatment of inflammation, e.g. inflammatory disease or condition, of
connective tissues including dermatomyositis and myositis. These
compounds can be used as active agents against such disease states as
arthritis, atherosclerosis, psoriasis, hemangiomas, myocardial
angiogenesis, coronary and cerebral collaterals, ischemic limb
angiogenesis, wound healing, peptic ulcer Helicobacter related diseases,
fractures, cat scratch fever, rubeosis, neovascular glaucoma and

retinopathies such as those associated with diabetic retinopathy or
maciilar decenaration In addition ecome nf thece comnoiinde fcan be 11cad




WO 2008/008539PCT/US2007/016068 26 Herpes simplex, Herpes

Zoster, AIDS, Kaposi's sarcoma, protozoan infections and toxoplasmosis,

f%logm ?gma radiation, stroke, endornetriosis, ovarian PCT/U82€}07/016068
ypers imualation syndrome, systemlqdupus sarcoidosis, synovitls,

Crohn's disease, sickle cell anemia, Lyme disease, pemphigoid, Paget%

disease, hyperviscosity syndrome, Osler-Weber-Kendu disease, chronic

inflammation, chronic occlusive pulmonary disease, asthma, and

inflammatory rheymatoid or rheumatic disease. The compounds are also

useful in the red{c&gp pf subcutaneous fat and fzr theytreatment of

re also useful in
pacular edema,
y, javeiis, vitritis,

obesity. Thé& tonigdounds of the present inv
the treatment of oc a cengitions such as ocular an
ocular neovascular o - cleritis, radial keratot

glaucoma, conjunctivitig) S .
to retinopathy and rﬁ' "-w neration. The ¢aragof nds of the
present invention a ' I,,.ln the treatment oke rdiidk as( lar

\ ,arascular
occlusion an unds of the
present inventigQ ar osuseful |}f:1 the treatm nt of anc Nrelatq@n
indicationsf¥8lch a solld?umors sarcomas,

neuroblastoma, hematopoietic malignancies, including Ieukemia and
lymphoma, tumor-in pleural or pericardial effugionsy and malignant
ascites. The cogﬁd s of the present inventio rare Iso useful in
the treatment of dlabetl snditions such as diabeti€ refife aRathy and
microangiopathy. mpgounds of the present igvengontare also
useful in the reduction of bldpd flow in a tumor in a subjett he
compounds of the present igventian are also useful in the rgduttign of

metastasis of a tumor ig-a 3ylgje st The compoundg IS jrvéntion
may also act as inhibitaks_of offer.protein kinases, e.g gl ! S/ C, fof,
c-Met, ron, ckit and ret a{a thiis enéffectlve in the trea {serases

associated rojeincinases. gugeful for
human treatment, hese omppundsarﬂalso use
treatment of compargaanitmals, exotic animalg-rek
including mammals, r gents and the like. More pref
horses, dogs, and cats. ’ ’



As used herein, the compounds of the present invention include the
pharmaceutically acceptable derivatives thereof WO
%%Oﬁ{&%é%gPCTlUSZOO?/O%OGS 27 Where the plural foﬁ&f}ﬁ#ﬁﬁ'ﬁm 068
for compounds, salts, and the like, thig is taken to mean also a single
compound, salt and the like. DEFINITIONS "Angiogenesis" is defined
as any alteration of an existing vascular bed or the formation of new
vasculature, which benefits tissue perfasion. This includes the formation of
new vessels by sprouting of endothelial cells from, exis{ing blood vessels
or the remodeling of exjsting vessels to alter size @@Jl;ity, direction or
flow properties t8 imptove blood perfusion of tissue. .\~ As used herein,
"HGF" refers to he -\ cyge.growth factor/scatter facgor. 'ncludes
purified hepatocyte growfth fagtor/scatter factor, fragmenr{s of hepatocyte
growth factor/scatter factpe=€hemically synthesized fraggrerts of
hepatocyte growth fagtof %\j factor, derivatives O{Z‘

hepatocyte growth ﬁé: offseattef factor, and fusion ﬁrh B
hepatocyte grawth fictq Scatt ﬂf,actor and aherﬁb oiein,
used hergin also} clities hepatocyte groywth fact factor isolated
from species offier thdi htvmans. _ As used fierein®c-Met" refers to the
receptor for HGE. This.d clﬁides p{fﬁfied recepiey, fragments of recébtor,
chemically &/nthe¥ized fligments of recep®r, derivatives or mutated
versions of recept®¥, and fusion proteins comprisiid the receptor and
another protein. "c-zlet" s used herein also includes the HOP receptor
I@Scd

isolated from a spe er than humans. As u egme ein, "HGF"

refers to hepatocyt% grou: Wdas purified
hepatocyte growth fac Q tocytegrowth
factor/scatter factor, che i %te

growth factor/scatter factor,
growth factor/scatter fagfed.
growth factor/scatter f@g
also includes hepatdbcyte s
other than hermans, 2 A |
HGF. This includes purifed reg
synthesized fragrgnts . gfxed

receptor, andtfusion proteins comprising the re&azibtor ahd another protein.
"c-Met" as used herdifi also includes theandlGF recept8f’isolated from a

species other than humans. As used herein, the terms "hepatocyte

rowth factor" and "HOP" refer to a growth factor typically having a
e‘“a“‘s‘t’ma&@w{%‘iﬁ’agﬁé ﬁssa(ffﬁ&%&aﬁ% Féef,taKringle 2, Kringle 3, Kringle 4

and serine protease domains). Fragments of HGF constitute HGF with

fewgirdomaips phchyauamis A b e iaNa IS ARG BENRAMPERlunds of the

HOP repeated; both are included if they still retain their respective ability
folloygng faraulesEEfe 888tdF Arhe terms "hepatocyte growth factor” and "HGF"
include hepatocyte growth factor from huyhags :

£ M

pFeMpatocyte

R'lo:

9



WO 20081008539PCT/US2007/016068 ("huHGF") and any non-human
mammalian species, and in particular rat HOP. The terms as used herein

incl e, pre, pre-pro, and pro forms, purified from a n

ﬁ]%?ngf%é{ﬁgg égnthesized or recombinagtly produced. Human I-Zilgélila}iksﬂs’%}rpﬁ&ﬁ.068
encoded by the cDNA sequence published by Miyazawa et al. (1989),

supra, or Nakamura et al. (1989), supra. The sequences reported by
Miya7awa et al and Nakamura et al. differ in 14 amino acids. The reason

for the differences is not entirely clear; pglyprorphism or cloning artifacts

are among the possibilities. Both F}Qﬁ/ces‘,are specifically encompassed
St

by the foregoing terms. It will be u{weiSiped that natural allelic variations
exist and can occur among individuals, ¢ monstrated by one or more

amino acid differences in the amino agigZsequence of each individual. The

terms "heparocyte growth factor" and f’ 'F% ecifically include the delta

5 huHGF as disclosed by Seki ghal. FSUprg."=s/ The terms "HOP

receptor” and "c-Met" whenused herginyefer t3 a cellular receptor for

HOP, which typically includes a extrice y|ar dqﬂain, a transmembrane

domain and an intracellular dopdaig, Il as variants and fragments

thereof which retain the abiIiFy to bind HGF. The terms "1-IGF receptor"

and "c-Met" include the polypeptidé&molecule that comprises the

full-length, native amino acid sequence,encoded by.the gene variously.s s pc o4
B R g R S SR
R0 RBIRSiRs 6f WO RIetépit, ahdaH@R rdeepasr frovionatyrdtBerd adsve provided
EheticalyRIogp G ehin ViR e 2qbiainpRERY 19&BSHiR A MR 8RB

including methods 1of recombinant DNA technology. The HGF receptor
variant rfraghrlzé'hts preferdbdy share at leastabout 65% sed" nce

ore preferapty gt least abodt 75% seguenc I_}gyG1
ith any d main\qﬁzthe frbrg-c-Met amin&}acid seq%rm@quis:ﬁd in
Rodrighe étdl., Mol. Gell. BIoT 1:2962-2976;7(19311 ; Park et ar; Proc.
- Nafl. Acad, Sc., 84:6379-6383 (1987); oy Ponzefto et al., OncqQgene .
wherg G 49 55 TSP doTE tUhH e HUBRIS: St o) PR i e mitogen
atorhereindefbetaar destdb eanbine cuforwhich i Gapaishbotdirsethepelo ring. .
Preféﬂgg %B%&Ha%%t@f‘ E@qudpmq ‘i%ﬁ%ﬂ?ﬁ%’ﬁ%&% %BH%%H@S }flllﬁﬁx(x?,' M@Le preferred
, actmtg or HOP receptor activation. The terms "cancer” and”
R'g iibedhARPVEsed herein refer to or-describe the physiological
copgifigretncaapynads HrabisiyRicEX chamcienepeiby sinfegiitied ethulae IEAI,
E Ai?,rf)éf\'tﬂi %ﬁgnﬂgeﬁksno&g ﬂ‘c&rﬂnclude but are not limited to, carcinoma,
ymphorma, sarcoma, blastoma and leukemia. More particular examples of
such cancers include squamous cell carcinoma, lung cancer, pancreatic
cancer, cervical cancer, bladder cancer, hepatoma, breast cancer, colon
carcinoma, and head and neck cancer. While the term "cancer" as used
herein is not limited to any one specific form of the disease, it is believed
that the methods of the invention will be WO
2008/008539PCT/US2007/016068 29 particularly effective for cancers
which are found to be accompanied by increased levels of HGF or

expression of c-Met in the mammal. The terms "treating,” "treatment,”
and "therapy" as used herein refer to curative therapy, prophylactic
therapy, and preventative therapy. The term "mammal” as used

herein refers to any mammal classified as a mammal, including humans,
cows, horses, dogs and cats. In a preferred embodiment of the invention,
the mammal is a human.



Given that elevated levels of c-Met and HGF are observed in

hypertension, arteriosclerosis, myocardial infarction, and rheumatoid
arthrilisionusleic acid ligands will serve as useful therapeutic ageptssiah7/o16068
these diseases. The term "treatment” includes therapeutic treatment

as well as prophylactic treatment (either preventing the onset of disorders
altogether or delaying the onset of a pre-clinically evident stage of

disorders in individuals). A "pharmaceutically-acceptable derivative"

Sgn tes apy It, ester of a compoudgf—ﬂgjs invention, or any othew—

hias) apeutically-effectivefj§
ageAib@hith will achieve the <

Al e frequency of incid
Ha avoiding adverie.sj

growth associated with the neopl , or effect a regression qf;the _
neoplasm. The term "H" denotes a single hydrggen atom. This radical
may be attached example, to an oxygep-atom to form a hydroxyl
radical. W term "alkyl" ig used, either alone or within other
terms such as /' alkyl" and "alkylayninp"#Tt&mbraces linear or branched
radicals hgving b about twelve tarto s. More preferred alkyl

radicals are "lgwer/alkyl” radicals having o about six carbon atoms.
padigals include metg ety

5

Examples oﬁ"ig, ; -propyl, isopropyl,

n-butyl,A obﬁ 56 l, serf-batyl, isBamyl, hexyl and the like.
Ev Q 3 kred are lowee.alk Icalg having one or two carbon
atoms. Hikylenyk; embraces bridgifg divadgnt alkyl radicals such
as met hylenyl. Th af alkyl substituted with R2"

does not inglude an acetal moiety.
2008/008539PCT/US2007/016068 30 The term "a[kenyl" embraces
linear or branched radicals having at least one carbon-carbon double

bond of twg t a@dﬁ%&welve carbon atoms. More preferred alkenyl radicals
are "Iower‘g" @dicals having two to about six carbon atoms. Most
WeET §

preferred | radicals are radicals having two to about four
carbon atoms.( Examples of alkenyl radicals include ethenyl, propenyl,

ally!, propenyli Biterilland 4-methylbutenyl. The terms "Etlkenyl" and
( ebeace radicals having "cis" and "trans” orientations, or
altegnativ FE"Nand 7" orientations. The term "alkynyl" denotes

linear or Kpdica}IF%ipaving at least one carbon-carbon triple bond
and Q About twelve carbon atoms. More preferred alkynyl
radicals are "lower alkynyl" radicals having two to about six carbon atoms.

Most prefePFbed are lower alkynyl radicals having two to about four carbon
emanﬁ\t%r;nsé %xartn les of SUC{’] radé'ca s include prigpargyl, butynyl, and the like.
Nk F oSRE P Shar A gt Rimay be optionally substituted
withrofteredt prorpdumdstionihigtbe ps pu o fshala, IHyshiost/incinds esnipoyunds of the
fouoggggg%gglggy@lmam, heteroaryl, heterocyclo and the like.



The term "halo" means halogens such as fluorine, chlorine, bromine or

iodine atoms. The term "haloalkyl" embraces radicals wherein any

AR QsmeEaof the alkyl carbon atoms is substituted with halo gs.defingsle; socs

above. Specifically embraced are mogpohaloalkyl, dihaloalkyl and

polyhaloalkyl radicals including perhaloalkyl. A monohaloalkyl radical, for

one example, may have either an iodo, bromo, chloro or fluoro atom within
~ the radical. Dihalo and polyhaloalkyl radicals may have two or more of the

same halo atoms or a cogbination of different halo gadlicals. "Lower

haloalkyl" embraces radical ing 1-6 carbon atomsyEyen more

preferred are lower hal@aiky| ragicals having one%ﬁ“n@arbon atoms.

di
R

Examples of haloalkyl radicals inﬁglude fluoromethyl, ddluorgmethyl,
trifluoromethyl, chloromethyt.gichloromethyl, trigtal.or'ﬁ yl,
pentafluoroethyl, heptajluoro ropyl, diqug;ochIo methg, R
dichlorofluoromethyt, difl§orosthyl, difluoroprofyl, I6xgethyl and
dichloropropyl. R@ or 'meaps alk)élmr_ c ying all hydrogen
atoms replaced with fluoro atoms. Examples |ncIH de trifluoromethyl and
pentafluoroethyl. he term "hydroxyalkyl" embraces linear or

bravbbethalk cadRtals ﬂqaameﬁeﬁmmbm&enzcm%pﬁ’gxm,atI?oﬁé”bhnd 7*, are
OB B W08 T PN ot e

supisitetedeadrBaa@ms and one or more hydroxyl radicals. Examples of
such radicals inclgde hydroxymethyl, hydroxyethyl, hydroxyprogy!
hydroxgbityl and hydroxyhex ven more B,r%ferred re lowe

%n‘ FoxyaiyT Tathicals hgvingfon aibon atonfs. WO */"n—a
2008/0Q8339PCTRIS2807/0

6431  Thesterm "Slkoxy" &mbréces

linear or branched oxy-Containing radicals each ha®hg alkyl portions of
wher@:?‘ taxab%hé.rtsle ﬂ;}ﬁ@ﬁ@ﬁﬂbﬁ%kMQé?g@éﬁfEﬂ?dﬂkbﬁdfﬁﬁ@@ﬂ{@ Waikahe nitrogen
alkoxy" radicals having one to six.carbon.atoms. Examples of su .
atom e e Fhe R R Bro ol By R ETB Ry, Bxgipovelo ring
Prefemedecprepensl afcftowsiaal koxgnddiddsheld mpopends eeiogrbon of the preferred
R? gib a0y Jaslicals may be further substituted with one or more halo
atoms, such as fluoro, chloro or bromo, to provide "haloalkoxy" radicals.
EVBRIRIERE ERtagRE TR bIKER R RERH R R R frgmplified

herei@aarbon atoms. Examples of such radicals include fluoromethoxy,

chigrometnoxy & éﬁ‘#%{é’t@se@ %ﬁ%ﬁ%&‘éﬁg{ﬁgf'E%ch&'&%%%t_'&%%j the above

fluoropropoxy. e term "aryl", alone or in combination, means a
m&ey&cfassmﬁt%wmﬁ?smiﬁ%ﬁ@wm@?iﬁ@'@iﬁmﬁéﬁw@%h
ringadiayehtoatiash addegethersnmiliseamanis eindhiane fubadd using the above
embraceds aromatic radicals such as phenyl, naphthyl, indenyl,
?Ce)fpgﬁyaroshaphthyl, and indanyl. More preferred aryl is phenyl. Said "aryl"

gratys inasrhianaelscoreinmeisabvtithehis! stecheingowaon g tnyelroRjgct using the
#1540 Balpadiyudnitro, cyano, alkoxy, lower alkylarnino, and the like. Phenyl
substituted with -0-CH2-0- forms the aryl benzodioxolyl substituent. . )
Thhe Y eRERERIsH Rt AatERI RTEy usringracis asifirAaumarig a subject, using
paritaly satprateld. and heteroatom-containing ring radicals, where the

heteloA0mT MAYsBeIRIEcIsd M&%MP&A{E@%@%Q&W&%&Q@% in a subject

. nhot include rings containing -0-0-,-0-S- or -S-S-"portions. Said
using Rt ARRXFHPRIIIS-may have 1 to 3 substituents such as hydroxyl, Hoc,
halo, haloalkyl, cyano, lower alkgiibawe satied, oxo, lower alkoxy, amino,
'%’%@é‘@@%@'@é’m@”% SIS entionWRIIR'ES QIFRIYRIRANSIEIORNENGo, the
radicals nclude satdrated 3 to 6-membere eteromonocyclic groups
preveufifBiAfiEratsat RtrFAPRSRSTS TEAcHirenany| I PRigeE g, of the invention
haveRIREHiAMbRYF Al PIDERZIBAb Siaitd FEah 8 1o Enfieinbergd ul in therapy as
._heteromonocyclic group containing.1 to 2 .0xyge sand1to3
i e L e
heteromonocyclic group containing 1 to 2 sulfur atoms and 1 to 3 nitrogen
atoms [e.g., thiazolidiny1]. Examples of partially saturated heterocyclyl
radicals include dihydrothienyl, dihydropyranyl, dihydrofuryl,

dihydrothiazolyl, and the like. Particular examples of partially
catirirated and catiiratead hetearoevvelvil inchiide nvurrolidinyv imidazolidiny



WO 2008/008539PCT/1JS2007/016068 32 2H-benzo[1,4)oxazinyl,
benzo[1,4]dioxanyl, 2,3-dihydro-111-121/42-benzo[d]isothiazol-6-yl,
dibydsepysenyl, dinydrofuryl and dihydrothiazolyl, and the like poT/d8607/016068
term heterocyclyl, (or heterocyclo) als® embraces radicals where

heterocyclic radicals are fused/condensed with aryl radicals: unsaturated
condensed heterocyclic group containing 1 to 5 nitrogen atoms, for

example, indolyl, isoindolyl, indolizinyl, benzimidazolyl, quinolyl,

isoguinaivhdedazalyih-Repealias e BlagOoPYRd aenyl {8 &f FeUAZS P including

[1,5- b]pyridazinyl]; unsaturated condensed heterocyclic group containin

CANCHPIURG S St AS BPS RYPARIBEES 40 HRETEE! gAgper of the bladder,

breadtpridoxdidasly v e satgratethanndensie ddietengaysliegreupptaptainiaig-Bladder,
ovariCiaSHiye ajoms. and Lo 3 oo e?o%‘é%m%,@%gk-gi{”%gﬁ'&%%zoé Yammions eali
m%éjnzofﬁladlazoﬁ/ »and sa L%ated?parﬁéhy Unsaturated and unsaturated

carcigpmdesfsutiinneis s bivepovid wontwid bigcpes frslpgine deaduirnieatsme Lymphocitic
}eukc[ﬁrhﬁa Q&gé@%ﬂ &.ml) Qtgﬁrlﬂé’{ni%%%%&Q?d&%gﬁiﬂgﬂlfl@mm%(bﬁ&@a,tHodgkin‘s

) Ihydrobenzotu . e term "heteroaryl’ denotes aryl ring systems

IR R GRS TP RO & L NGRS BT 07 RIS
_ hemWﬁnﬂmdr@oﬁmgmﬁnﬁmm&fﬁndprhau@qmbdgﬂmhxﬁ&zmeanw
leukdHH2H %glt&!gg%ﬁ{l% 89%&3%?&%}8%?&%%@8%%'%m of mesenchymal

~ unsaturated 6 membered heteromonocyclyl group containing 1to 4
origiptipefufiagdih o esmmpiE heb ARy O ERIPEN AN HILS ISR PR is- Soft tissue
and BEY th s iy contiahioyd rRyisie Ry inpividaiaziyute diidaelutiagastrocytoma,
neur ﬁ'é%rgﬁ%'tgﬁgz%é’ | ]El_|§élli%§ﬁ}1|;l)l?nza% lé&t%_l c;'gﬁzx’. -tn%%so %:'Iz'tlhyc{}gg;{%réquxgé,tgeminoma,
- membéred heteromonocyclic group containing an 0xygen-atom, for

teratQOaapipe 3 PRETRAZI2Cfonas| X Safvistorsi pi gmeatoratad IS 1o G ethiyezethyroid follicular

cancdiSiRROMQHAQVGiedHAYP containing a sulfiir atom, for example, 2-thieniyl,
3-thiequ# tc.; unsaturated 5- to 6-membered heteromgnocyclic group
()

cohtSiHTABRL Ber et diarrdshit! foter iFaERFrARIME RIP RIS from lung

cancaxaz&ﬂylpigmxaanﬂyhrmdmmaWI [e.g., 1,2,4-oxadiazolyl, 1,3,4-oxad_iazolyl,
1% é@%@é%h’&ls%%@ﬁﬂ%@%ﬁ%ﬁﬁ §6rg}g%%§‘ﬁ%gg ‘%{rﬁ’n%‘i%%%%r%? conditions such

group containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms,

as cogehBatt asiss bR, esarsyastelatistmnritam Asgy 2scelatpbgminsipding
necvisalaribitidinZolslling iniie temmfesubipnibbiicibenssenaleaerhREoplasia
and 19 otfgg{r},‘ggprmsusuch _arsf?ll%xls fon}llt g%[loteshres ectively (ilival nt rr?dicals ha
e T Ty ™ T SUTT RS T ARer SSafoT AR Ay [ 1o°ases such as
gastrijepistssratbolmis kduitabsubelionad, witkdtioaminelr asibehndognimgsaincluding

infarS ARARIAR ROANRAbromal Seie s AkAIMINAARRKL NGRS s of bone; and
' alkﬁg%rgmosulfonyl" where sulfarnyl radicals are independently

disc’fégéssﬂ SHETRET SR SIRYTFRIRMRSS FRSI5SiRseg the compounds are also
use fid|kytdhei nosutfenyd f adicads ard dtadisivatkgyfaraionesy fompl radiealslitaving

ong4 é&ﬁﬁ@fl}fﬂgg @%%ﬂ@f&%%&%%ﬂ?fﬁe&&% Wrolifcrative diseases. These

alkylaminosulfonyl radicals having one to three carbon WO

compsppshesowed forsbodrrrsntafss barermzien s rltidpiglrpmaiic disease,
espedidijari masiffanybradicals inadustady aieibyanasuf eayloanthflammatory

rheur'?lné%:h(}/ !ﬁ@e&@@ss,ue'gggéfi'any chronic polyarthritis including rheumatoid arthritis, juvenile
arthritis or psoriasis arthropathy; paraneoplastic syndrome or tumor-induced inflammatory
diseases, turbid effusions, collagenosis, such as systemic Lupus erythematosus, poly-myositis,
dermato-myositis, systemic sclerodermia or mixed collagenosis; postinfectious arthritis (where
no living pathogenic organism can be found at or in the affected part of the body), seronegative
spondylarthritis, such as spondylitis ankylosans; vasculitis, sarcoidosis, or arthrosis; or further

any combinations thereof. An example of an inflammation related disorder is (a) synovial



The terms "carboxy" or "carboxyl", whether used alone or with other
terms, such as "carboxyalkyl", denotes -CO2H. The term "carbonyl",

‘Xyéz%)@gaﬁéﬁ?g alone or with other terms, such as "aminocarbo?édf 3&9;?1%%8

e term "amMocarbonyl" depotes an amide group of the formula
-C(=0)NH2. The terms "N-alkylaminocarbony!" and
"N,N-dialkylaminocarbonyl" denote aminocarbonyl radicals independently
substituted with one or two alkyl radicals, respectively. More preferred are

innamaNtkianinasarbgnvhaing. el glor sndicali asesaiRad ARRKES, in
attached to an amifocar onylradical.” =~ The terms .
partictpepyirse iBRASGAd. BRI ARy NUsr A AR RSdA i BRY Priiabtaduced. Such
synovaHD ﬁﬁ%ﬁﬁﬁ%ﬂd %EH?&%% éﬁﬁ?ﬁég% _?’?5&@1@@{@1% avibh mleci@éisdcT aﬂi%ﬁiszmm .8
.gne alkyl and ong. aryl radical., _etermiﬁ'.' eterocyclylalkylenyl" a .
arthritife ey % W@%gtﬁggﬁﬁi%{su sﬁ;tgﬁte%ggléﬁy rad%§|§¥ %?%mvmmn
is furiwefepmitiiseomtyciylstipicadivasere! Bliengratembe s diflersrosnriaiigEases or
concilfHEELE RVEIBRIYIRAHANG g NG BPURAIDBIANTS Adthén3ntlfons and

membered heteroaryl radical. Even more preferred are lower ) )
tendoelsesiy| IRSAARTRFAIRIAT FAVIAG A FEBRRSA- BRI B P oeaaRiated with
diseafiONBirxamplesinpludeauchiadioalsaiopy Nditneeifihhlidervention, including, in
. thienylmethyl. The term "aralkyl" embrac |- titut :
P e P8 B AL RS e B A P 2By sis
The pedtod o eeritive fortiky keadidally haviingDedadhsixeairpent somdampagon, e.g.
inflarMRERRr efiSERd &reoniigByldlkviamdcaiiagheddonaliit ROHoRNE AN g @ nd

to three carbon atoms. Examples of such radicals include benzyl,
mYOstiShenylmethyl and phenylethyl. The aryl in said aralkyl may be

adHiidon atynpubstitutee twitisdiake aatiyd, agtasyduitieo sl dinchiradtriteongyarthritis,

T ol . ; 2 .
T L T v
collatggalh ipshemindiahrorineenesis- RrAISAlNG BERES ¥ Rer g sARrtSer Frlated
diseaS®y Dot i) SafeRxaniple Qislodif)iasds apakhy thimctEd 3G retinopdthies such as

?mbr ces rgdicals co tainéng a hg!)oa}n%l

term "halgalkylthio" radical
th
o AR R ALt 2 A RSN ot GBIl e oftese
comppnafdsrexh deusdears atbelagiethlo 2aeiinstl sl morse makignsaoaaditss, bematopoietic

cancét ¥R }6%9 RiE: @ igalkpthiern is fluere maitydihios (Whdcially Grave's
. 2008/008539PCT/US2007/016068 34 . _ . .
disease), and cysts (such as hypervascularity of ovarian stroma, characteristic of polycystic

ovarian syndrome (Stein-Leventhal syndrome)) since such diseases require a proliferation of
blood vessel cells for growth and/or metastasis.

Further, some of these compounds can be used as active agents against burns, chronic
lung disease, stroke, polyps, anaphylaxis, chronic and allergic inflammation, ovarian
hyperstimulation syndrome, brain tumor-associated cerebral edema, high-altitude, trauma or
hypoxia induced cerebral or pulmonary edema, ocular and macular edema, ascites, and other
diseases where vascular hyperpermeability, effusions, exudates, protein extravasation, or
edema is a manifestation of the disease. The compounds will also be useful in treating
disorders in which protein extravasation leads to the deposition of fibrin and extracellular
matrix, promoting stromal proliferation (e.g. fibrosis, cirrhosis and carpal tunnel syndrome).

‘The compounds of the present invention are also useful in the treatment of ulcers
inciuding bacterial, fungal, Mooren ulcers and ulcerative colitis.

The compounds of the present invention are also useful in the treatment of conditions

wherein undesired angiogenesis, edema, or stromal deposition occurs in viral infections such as



The term "alkylamino" embraces "N-alkylarnino” and "N,N-dialkylamino"

where amino groups are independently substituted with one alkyl radical

wochyihdye alkyl radicals, respectively. More preferred alkylaspin@saoo7/016068

radicals are "lower alkylamino" radicaks having one or two alkyl radicals of

one to six carbon atoms, attached to a nitrogen atom. Even more

preferred are lower allcylamino radicals having one to three carbon atoms.

Suitable alkylamino radicals may be mono or dialkylamino such as
Herpéd-Sn8fvaminged\zaiieaning, RNoimalhviamingsJibiaisindarmino.aad

pﬂwe like, The term "arylamino” denqgtes amino groups, which have | X
toxoRlReTROST i SRHRBIBTA e BRI AP Ac SRR GE N BRERDIHAF S mation
syndrohre arytegmiindupdicedscoidgsbe funtheris UBsihotedi srsho miljkring poction, Lyme
disea@h‘%ﬁ?@%‘d, ?agJ@%EJ&E"g&v%ﬁ‘é%é!@m}%%ﬁ‘%%?%@wﬁé}gﬁéndu disease,

which have been Substituted with one or two heteroaryl radicals, such as
chronig infFEAIAB. cPRenR erstaNFaRIme o idive st agsHata ot eflssrmatdy
rheungitdhiedietpionsyicringneltliTROfdheptaslitadee alsd Befarim ineadklamdaasf

denotes amine groups, which have been substituted with one or two
S“”’C“a%grk?/ Sré%%ﬁ%%ﬂ%%‘é%%%?% %?g’%cﬁ%’hyl-d-C3-a|kylarnino radicals,

su€heppenaysaniho pTaseraiatsitionrae atiicals mbinsbefgiebierent of ocular
condiHdPSIERAOR S R FiRGRA IR, ochiie LRENSclNR KN arYIARRG radial

and "N-aralkyl-N-alkylamino" denote amino groups, which have been
keratqomy e Reiiy YD S AP Rt S P P a Ry P Ao Reb S PFRtEar, BPYraser
compdindtand, gieiatiph recifahcrddpe clive harty' odi snnia argh @apes disekfeitesddition to
retiné}?ﬁﬂ?%%%é%&ﬁ@&%fe% é@%ﬁ.or branched alkyl radicals having one to

about ten carbon atoms any one of which may be substituted with one or
make &R vadicei shapsrscpidfseaiamins s o hvelcmshe &epipent of

cardiGVBRQRIKYbna i) 5i1ta\UD 8RER 46160 FAIRAIE AN A ARHROBR QIS0 Bscular
Occ:iua.!mino radicatla. xamples of such radicals include arninomethyl,
Aminoe ﬁ? o8l 85?8 lyﬁ lrﬁ'fﬁs(‘):butyl and aminohexyl. Even more
préterrednaraiciyef tmesdhynscicals hanvdigp oneftd ithtbe teatoenatdmsacer
relateANRdRAMo A aMnQalleinmbaces alkyLadicals subRivednity and

alkylarnino radicals. More preferred alkylaminoalkyl radicals are "lower

OSTeOSA AR Ain B IROP RS PRRAR B XA P RS S B OB B BSFRBtPRALTHIS
malighweciendre jriiferteskend dowe | alkyamminaatisgrradisald prving aligdricardial

Frusit "c%ﬁg;cg edo.thre qarbon atoms. Suitable alkylaminoalkyl radicals
¢ Slma e mdan% or dtl%r %Ssubstituted, such as N-methylaminomethyl,

N, KgiFRetAgrednipfobmpTe N IENP IR CHEStHSS Bth intHee ikgatment T diabetic
conditesi salty laraiapaikaesinepaipeas akasudabsalsysubstituted with

alkylamino radigal§ ore greferred alkylaminoalkoxy radicals are. "Iowfeg
€ Sompaunds o 1 %nt mven} opare aso uselul 1 the reductipn of blood flow
alkylaminoalkoxy™ radicals having alkoxy radicals or one to SIX carbon

in a temenén Evebieabre preferred are lower WO

200R/QQ3ARARETIRIR AL 6RGE:AB MY RinRakeXY #RdicalR ey Bmetastasis of

alkyl radicals of one to three carbon atoms. Suitable alkylaminoalkoxy
a wmor {p 184056t he mono or dialkyl substituted, such as

N-Tiretbytapoinedtobxyis Mdestime taylasiio aethaiyhibio i ethylbeinoeshokinases,
e.g. tn@[@, EEE, I%@,'fgﬂ c-Met, ron, ckit and ret, and thus be effective in the treatment of
diseases associated with other protein kinases.

.Besides being useful for human treatment, these compounds are also useful for
veterinary treatment of companion animals, exotic animals and farm animals, including
mamimals, rodents, and the like. More preferred animals include horses, dogs, and cats.

As used herein, the compounds of the present invention include the pharmaceutically

acceptable derivatives thereof.



The term "alkylaminoalkoxyalkoxy" embraces alkoxy radicals substituted
with alkylaminoalkoxy radicals. More preferred alkylaminoalkoxyalkoxy

: W%50§$g3glower alkylaminoalkoxyalkoxy" radicals having al ON52007/016068
radicals of one to six carbon atoms. Eyen more preferred are lower

alkylarninoalkoxyalkoxy radicals having alkyl radicals of one to three
carbon atoms. Suitable alkylaminoalkoxyalkoxy radicals may be mono or
dialkyl substituted, such as N-methylaminomethoxyethoxy,

N-methylgrninoethoxyethoxy, N,Ndimethylaminoethoxyethoxy,. . .
N T RS RAES RS - S L tis i aken o e
also dcirblxyetkytuedisedicesdlihediker branched alkyl radicals having one to

about ten carbon atoms any onggfpiigh ¢y be substituted with one or

more carboxy radjcals. More preferred carboxyalkyl radicals are "lower .
carbdgjanenesiscicAEaAg ety aiRrhan SIbTHSBIRFOHE CafbRRpe formation
of nefacicauiznas) piischiedehitatios pntiside, cathokyheldyihedsbaxyipropihew
nd the like. Even more preferted are lower carbo radical i
vess D L o B VR RO G it of
existipgiiaske BUieitataizvithaivniito g ectan cal ER-prResiss sodmpralsshirasyperfusion
of tissadicals include chlorosulfonyl and fiuorosulfonyl. The term "arylthio"

empraces aryl radicals, of six to ten carbon atoms, attached to a divalept .

O AR Lt e ebin St AR BN, e
purifiedaitgyitivioyte groradeteuatybtiadicalsrababzscntsed htxwewﬁﬂashgmt&atorlscatter
facm?,'\éﬂ@ﬂ%c%@tg 180 MPEE. PRRIRI %@@&@EW&QW@J&MQQ&%&%@J&, derivatives

An examplé of "aralkylthio™Is benzylthio. e term "aryloxy" . o
or mtapiarersioptiohhryaopsaaenhiaciarrcateedenfay HY0R PRSP mPIIsing
hepatOcatt @xyoeh Bt/ dcxadn piek ohist shoBeigatsdncl udeCanenoxsed hereldelso

o caialkon emraces oy conanna Alobadicals ataghet (L lins
an oxygen ato ?O other radicals. More preterred aralkoxy radicals are

"lodvensadikereytt Fachdels tefuinty dpsticneatites fbrstitaiad Bris mytirsigic argified receptor,
fragratiacheddajpuetplkoniiiadicahag dasihechaboiece ptod REHOARves or mutated

""heteroaryloxy" embraces optionally supstituted heteroaryl radicals, as . ,,
versigRERbEE R, HHAACA B T B0 e TR U another protein. "o-Met
as usthidiereiarylatkizy e trabBSRovepapoot ssolagd Steroangaliss radkcalen humans.

atti%h%@cﬁg{of?g% %Q(%ygﬁgrgﬁgrgeﬁ%%vggé @9&31%@48{&&%@%8&. This includes

heteroarylalkoxy radicals are "lower

purifigshepaigs seraraiisiotyr/orpsys fagigr, fragments of hepatocyte growth factor/scatter

factor, chemically synthesized fragments of hepatocyte growth factor/scatter factor, derivatives
or mutated versions of hepatocyte growth factor/scatter factor, and fusion proteins comprising
hepatocyte growth factor/scatter factor and another protein. "HGF" as used herein also
includes hepatocyte growth factor/scatter factor isolated from species other than humans.

As used herein "c-Met" refers to the receptor for HGF. This includes purified receptor,
fragments of receptor, chemically synthesized frapments of receptor, derivatives or mutated
versions of receptor, and fusion proteins comprising the receptor and another protein. "c-Met"
as used herein also includes the HGF receptor isolated from a species other than humans.

As used herein, the terms "hepatocyte growth factor” and "HGF" refer to a growth
factor typically having a structure with six domains (finger, Kringle 1, Kringle 2, Kringle 3,
Kringle 4 and serine protease domains). Fragments of HGF constitute HGF with fewer
domains and variants of HGF may have some of the domains of HGF repeated; both are
inciuded if they still retain their respective ability to bind a HGF receptor. The terms
"hepatocyte growth factor” and "HGF" include hepatocyte growth factor from humans



heteroarylalkoxy" radicals having optionally substituted heteroaryl radicals
attached to lower alkoxy radical as described above. The term

Wy Skealisytsincludes saturated carbocyclic groups. Preferred gyclaalleyh o1 <ies
groups include C3-C6 rings. More prefgrred compounds include,

cyclopentyl, cyclopropyl, and cyclohexyl. The term "cycloalkylalkyl"
embraces cycloalkyl-substituted alkyl radicals. Preferable cycloalkylalkyl
radicals are "lower cycloalkylalkyl" radicals having cycloalkyl radicals

o 0 radicals havin gne to IXC s.Ev e
ChofE I A AR AN PR PSR rhe terms as
usedﬁswim@ oRkgs Wé%%onrmsa@@mm@mﬁ%&@m rRilgabsource,
chentiGionevimeiing of RecexniaalkilipsaiscadicalsmayGe additanallyy the cDNA

substlt 0, alkyl, alko hydrox The term
seuBlE UNEGR oA SOR Al BT Y BHEGFH RO A (1989), supra. The
sequearboreparisd vy ddiykezbeads dhclud iNgliopckeatk pid difigl’ @ohdpouindscids. The

reasdrl $OF EE%%?MQJQR&%‘E 'IEYLQE QH{??elPQ!ié : o 9@0?&519%“49 (Rl dE&E%?acts are among the

compounds include, for example, c ciopenteny C Iopenta lenyl,
PossEgIiiatie BaT)ISABEEGEIGHE SREGISRTILY croomeasied oﬁﬁ)f?s'ﬁﬁg)% (fBRRt §6 Wil be
undep@Piandadaintleling die dndisaiadconponent Buidptiauskuliag, ather

demoxizs{n a%eésb oneTBhe t%?rm 2 FO”HLQ%%&:' I “sl nlzvhe é%naéngci\éusc§ ither foii']each
alone or I combination INciu es any S ormu as € compoun T

indivrdushtidirateron dbaratowith grivehifivitsitd apd CHEY " specmbvesehtde the delta 5

huH@F%mme@%{h§ﬁi§g of a compound of the invention, or
phaé%r%}aceutlca acceptable salt thereof, in the manufacture of a

SRR T O SICOYBRR GFSER RSRAEIRST6T iha cotlular receptor for
HGTandiadenesisiiyéatbidet diseasecalhityridotudingahaseniesbriietiomain and an

mtra@éﬁgigyﬁl:ympﬂea%% %’1%%8&@2%8 rﬁrr:];[e!&lsetgg%oiavﬁu p é{? H‘?g ability to bind

manufacture of an anti-cancer me he compounds

HGFydbgesmve o meenien agéfm-ﬁ»ii%ﬁéxm&rﬁﬁabmim@ﬁ%dwamﬁﬁ that comprises

the fatteahg’m: AEtRreERTIE SRR NG JAB D EIP e erY OhricustyTRgown as

Pres Y, tlon com rises.a phar tlcal composition risi
SRLa gl R e e S R S TR
l’ecemgswrdtidﬁEm@teaﬁpuneapmtmuew@aﬂymg@ﬂwmemmm sitfovamibtained

by gHeAHUSBhipulatid A& PREARD HIRETHIOD IS0 £RMBHSBNA MERGLal e Y Gr

angiogenesis related disorders in a subject having or susceptible to such

fece%%‘oYaﬁ?“fﬁefnf@@fsaf%ﬁﬁﬁﬁgﬁﬁ&tféafﬁw@f @ﬁ@%&B}E&%r{h S&%%rfa%éaﬂt%ﬂﬁya and
morefiedtiadlymolsatiafteacripossmhaidhehsiepl i eNsONdoMEn of the human c-Met

amireORA008 R AR G SROPH X8R es et al., Mol Cell. Biol., 11:2062-2970 (1991);
Park et al., Proc. Natl. Acad. 8ci., 84:6379-6383 (1987); or Ponzetto et al., Oncogene, 6:553-
559 (1991).

The terms "agonist" and "agonistic” when used herein refer to or describe a molecule
which is capable of, directly or indirectly, substantially inducing, promoting or enhancing HGF
biological activity or HGF receptor activation. .

The terms "cancer" and "cancerous” when used herein refer to or describe the
physiological condition in mammals that is typically characterized by unregulated cell growth.
Examples of cancer include but are not limitéd to, carcinoma, lymphoma, sarcoma, blastoma
and leukemia. More particular examples of such cancers include squamous cell carcinoma,
lung cancer, pancreatic cancer, cervical cancer, bladder cancer, hepatoma, breast cancer, colon

carcinoma, and head and neck cancer. While the term “"cancer” as used herein is not limited to

any one specific form of the disease, it is believed that the methods of the invention will be



37 COMBINATIONS While the compounds of the invention can be
administered as the sole active pharmaceutical agent, they can also be
ngj}gf&%@gpination with one or more compounds of the inveq;p[q[%(z&}tg}gfmég
agents. When administered as a compination, the therapeutic agents can

be formulated as separate compositions that are administered at the same
time or sequentially at different times, or the therapeutic agents can be

given as a single composition. The phrase "co-therapy" (or

particSRAPIIALION NS IAAK A INARH0ING H56 PIARORANBEOLANE PEERSRLd evels of

invention and another pharmaceutical agent, is intended to embrace
HGF g0 siraretsitn @ of-ddehingsnmmarébquential manner in a regimen that will
pratid e:baneficiaigffeticaiibe, dusg tosibatonsdctis-divaadedasimele
t:hemto embrglcle o-agministrag}%n of these glq;ents in a substantially

gym%ﬁ?gnéoaﬁsl%aﬁrﬁgz’saﬁlc as ?ﬁ% 'gﬁlg emc%%'sule having a fixed ratio of

thdde ierivéragema! Opsrrpad itiplkin selsar Apcapapsaremd clagsiiind enp mammal,
incluaiRgaificalhs, hRa0miRISratipn AHcamNAUNGS RHBS DIRSRAIBVENIAR Mdktion, the
be In conjunction with additional therapies known to those skilled in the art
mamipahis & RkMtion or treatment of neoplasia, such as with radiation therapy
or @ithrciimstaticed dyteioxit alyentsid HGH focrobdateddas: hfpectdase,
arteri%?ggrggm @%%%%PJP%?Q&SH‘ %9&/ rm%c?w t%f, Eﬂl%l% %Qﬂpﬁ g%ﬁy Ryill serve
the accepted dosage ran%es. Compounds of the currént invention may
as usgfabthrranditiniaeerss KedbestimARh known anticancer or cytotoxic
ageRéeMhCHrdaGaRINAt R0 PG I S-4ABRPHO RE Mell BB odoyRyIdolici&reatment
ith not Iimit(ta.d iqthe segug ce of ad tiniesﬁflation;d‘c mpounds of tpefinventipn. Al
(e B PR e T ORI S A S I B P PR O = pro-clmically
evideatintigistrbdionrétthénkindividaalizancer or cytotoxic agent. Currently,
Stﬁ}dﬂdﬁ%%%@éﬂ%ﬁﬁﬂ&é&%%@ﬁ@tﬁ@%&%&%ﬂ@%%h@égtém a compound of

. followed by either radiation or IV administered chemotherapy. The typical
this iRKERHBI SRy R ETEPRISE WRishHEPDRIIMSAHAG iydREicpNRcapable of
- provitliigy (diniinty ageniieCiy dnbiiiousdaif thieriivéntiemaisanseibbelite or residue
mereSREMOELAPY, 1562 UBSH LS dushRaloushiG,mpximal tolerated dose and
the d11 a % [ eﬁ

refore dose limiting toxicities typic cu%lse, nausea, vomiting,
- didrheadrangir thempautioepenfteetiie theinkended topepdi B mpgrontifibersh agent,
whic@k?l}@éﬁ%%@%%@@fiﬁiﬁﬂ@%ﬂ mwmh X '%U&fitﬁ&gﬁﬁﬁ@fﬁﬁﬁgw@y%ﬁimidcnce
and In pre-clinical development, which wou e selec¢ r treatment o .
over RBR Bl SR BT T o g LS S SR e e LA Sl pasocisted
with fdibmagi we tensipinsoF catsgunss efiactiel navpbisticthyseragbntag aliepetioge the
survid@Gint AHAGIARA I HAGHNIR: RRAP PAIALENS BV RNAS GRLAGARBwith the

interferon-type agents and a category of miscellaneous agents. WO
neoP G RIAIESS B FERNIBIOR PIORRAREPEE™. A first family of antineoplastic
agEhtseminian rdayoles ussagie botabieatiamwitiiomdtushdsaglihaerpresenfor
examPICT R o5OBSIoLS 9 0 UMEtaRglie typeridilate synthase inhibitor
ntfneoplasﬁ% agents. Unable antmatabolite antineoplastic agents may
beWBRserdd trom Rk HOtiHvess ebhaialgreuny coRRIBIMBEs eoRE shipRipp geaioalkyl”
and 'aganthifialie acidnemiae thirdiazalfunbred WHRE S tiih L8R efUWbout twelve carbon

Ciha-Geigy,CGP-30694, | 1tyl cytgsine, cytarabjne phosphat )
st P TR A G G LR AT HLATOP BRYRBORLL? about six carbo
atomglezaguplene! slidboagivyislineludideortydurathobinepwiplol i 3pshitphm-butyl, iscbutyl,
sec-b@MPer%. k?(?gmgb,wgm ﬁ&ﬁ% Me [ﬁge& @%n%pégrém@@@%wer alkyl
|

. floxuridine, fludarabine phosphate, 5- fluorquracil, o .
radiclsbayifg or 9B RUFOOREP Bailthi SBRaRlEGY b Rbpss ridging divalent
atkylpydiclitinech by XSSO Enkditshly ¥r26 4618 tenet Nnheazalisubstituted with R*"
docs@&tn%ﬁ%aig,a\ééﬂllc% IZPES, norspermidine, NCI NSC-127716, NCI
- NSC-264880, NCI NSC-39661, NCI NSC-612567, Warner-Lambert PALA;

pentostatin, piritrexim, plicamycin, Asahi Chemical PL-AC, Takeda
TAC-788, thioguanine, tiazofurin, Erbamont TIF, trimetrexate, tyrosine
kinase inhibitors, Taiho UFT and uricytin.



A second family of antineoplastic agents, which may be used in
combination with compounds of the present invention, consists of -
dlleylatingstype antineoplastic agents. Suitable alkylating-type peryus2007/616068
antineoplastic agents may be selecteg; fium but not limited to the group
consisting of Shionogi 254-5, aldo-phosphamide analogues, altretamine,
anaxirone, Boehringer Mannheim BBR-2207, bestrabucil, budotitane,
Wakunaga CA-102, carboplatin, carmustine, Chinoin-139, Chinoin-153,
Chm@@ptHOin’lEé%Qla%&}éEwmr@@@&:ﬂ%ﬁ"@&@@ﬂs@%@ﬂ%‘é{qeaﬁ one carbon-
CL-286558, Sanofi CY-233, cyplatate, Degussa D-19-384, Sumimoto .
carbqy AR pi DR TBA L SRR SR R oRpIAtRTT M %%?6%1%"&@?‘@9‘%3“‘&“5’1 radicals are
" lowelistirmmyd inrath cisla thaetn Clugal DA 2ik] ity dih B0 . eviuss inefe Frsdadmont alkenyl
. - p SO n :
e L S L el B M s
inclugesdsmrhisopsdisttol, Npnsen Kaysryl pad fomefigibnserb oo sy falkenyl”
and "MoeBAR2AR OxAPRET4PIONRPEN U predaimustingy BHoes R Tdrditdnatively,
Q@j@ugﬂngggmguﬁin& SmithKline SK&F-101772, Yakult Honsha SN-22,
splromus'ﬁiheﬂnahabe Seiyaku TA-077, tauromustine, temozolomide,
terbkirtsme tetkapidtidendet finefarmohranchedthidicralipvoipatisesplasterbon-
carbGHFIHR Whla MY b L'86d 10 SOMPINAIION WD, £ampRU %z%fé%?&a@égmynyl

. invention consists of antibiotic-type antineoplastic agents. Suitable
radicalsifotlotpe ke Jptistls hyens WiajarbulelrpTromARMAoMAseEsferred are
lowetaatlengl eaficadnBistng wiolwibbotl 8duAcadlanuiehs, dotnapyesT Bich radicals
.. act] n -456, aeroplysinin derivative, Ajinomoto
mdu%%%%%’fﬁ%r%%%gf&%% ippon Soda anisomycins, anthracycline, .

azinterhydliandictikamdrinndakitmoirdisas rs8Ebe BrYasalysxbssred with one

or méMHBRASAIDBERYR Gl BANIC/RLERGS 391290643 Is{ahd/ YalSalkyl, aryl,
5551, B%[ ers BMY-26605, Bristol-Myers BMY-27557,

BMY- istol-

heter%arlrgfbﬁwg% Wcﬁ ,ebleornycin sulfate, bryostatin-I, Taiho C-1027,
calithkaemycihatroverns imlogs raantham ficioridaridoainici by dyow aHaddke atoms.
D%@%Aﬁm‘%@%ﬁ%&&%ﬁ%ﬁ? M&%@%&W@#%Qlkyl carbon

DC89-Al, K% wa Hakko DC92-B, ditrisarubicin B, Shionogi DOB-41, _
atomg i3 Sbpiee Gy heleirs fsfineg ehosrs arpraiseibp rtabrareck s tagpohatoalkyl,
dihal eMW%Mg?WIcQBQ@WZﬁ@ME@B@QN Gl 98tk y! radical, for
one KHUISAUREKIATE Rlrigcn Uiz ER-0015% AdOBA SR Dihato

grincamycin, herbimycin, idarubicin, iludins, kazusarnycin, kesarirhodins,

and pridigtpriladearkivRisSBaY Kane Breweroe RAUSsem K halg atomities a combination of
diffetecht h4R2saliawa Hleke KalobRYM KioweeE alakauls TR149 1 Ao ktoms. Even

Cyanamid LL-D49194, Meiji Seika ME 2303, menogaril, mitomycin,
more Bl are o A F A AR R CRRYRIOR. Epgmeles of
haioa‘lﬁpbmdKdy&wuwfm@ﬁgmiﬁtéiﬂgﬁm@ﬁﬁ@%ﬁﬂﬁﬁn@kalysmaome@yi,
dichIB¥HHBRHY Gh RS BIAE G Np G A o RIRRUD G L AT RV AT i AV RSB  R ethyl,

_ . /A. Tobishi RA-I, rapamycin, rhizoxin, rodorubicin, sibanomicin,
dichigfe BHPRYRF P K RO S8 dH RSP iGN | SRO R igrrpropyl.
"PerfBNrO7 kgt angicinniky Spalisal airing S IMydivgacuiiond S0t Bucro atoms.

Exankt gg@}gﬁ%gt{gg{ﬁ%%;%ﬁ)?q%s EE% c(%%glzl SS-9816B, steffimycin B,

aiho 4181-2, talisomyci , terpentecin, thrazine,

tricdkBe dgmmAlyspspnitiioyy sonbracse e Bandryched alipg sdivglsharing one to
aboul/¥drr 3400 LaSHEQRY ¥nd 29 hARh#e) BBiSHRstituted (A BAMIMO hydroxy!

. antineoplasti ts whi d ip. comhination with ds .
i R D B g G R g ne
to sixaerienplasticaadents onalomi iy dubuliradtesictiByayents fopdisedieshsaciude
hydrékmmﬂf&mﬂm[mm@gmﬁ@ﬂf%wgi 29eRR-SRIRREA. Ml more
2 |

but not limited to the g OLip cansisting. of a-carotene,

prefegefitic Pﬁ%‘t%‘%ﬁé?ﬁ?’rﬁ{ﬁ‘é’, T R
alstonine, arnonafide, amphethinile, amsacrine, Angiostat, ankinomycin,
anti-neoplaston A10, antineoplaston A2; antineoplaston A3,
antineoplaston A5, antineoplaston AS2-1, Henkel APD, aphidicolin
glycinate, asparaginase, Avarol, baccharin, batracylin, benfluron,

benzotript, IpsenBeaufour BIM-23015, bisantrene, Bristol-Myers
RNMVY_-A04A21 \/actar horon-10 hromofocfamide Woellecome R\W-EN?

el
s



WO 2008/008539PCT/US2007/016068 41 epirubicin, epoetin beta,

etoposide phosphate, exemestane, exisulind, fadrozole, filgrastim,
‘Q@)aﬁ)t(%rbq%sgudarabme phosphate, formestane, fotemustine, galidhoa7/016068
nitrate, gemcitabine, gemtuzumab zggamicin, gimeracilloteracil/tegafur
combination, glycopine, goserelin, heptaplatin, human chorionic
gonadotropin, human fetal alpha fetoprotein, ibandronic acid, idarubicin,
(imiquimod, interferon alfa, interferon alfa, natural, interferon alfa-2,

'nﬁge{&&ag SA-RieHaren glia;20. inierieren fedﬂamm iﬁ&?&g'f@a&shmmg

interferon alfacon-1, interferon alpha, natural, interferon beta, interferon

alkyl perkians pfiaeioAtSELAap CATRIACHSMgaMATE, s terad krsToRd sriase Hower

alkox‘ﬁt@éfﬁfﬁﬂ gavpantl 1&&@( lestiiin kibgta, Dbenglkand siittoigdiaals include methoxy,

irsogladine, laru- eot 9018 %Yakult leflunomide, lenograstim
b0 RSB P8 TSyt RPLT REHEIE FEt ey radicals

havingvaenisohece crboowataois. Imfwealhb@pm borflerdminmibietitastd twith one or more
halo ARARORIREYs MEAESORIQs Bﬁi&ﬁlﬁpf@?{%@ﬂ@ FERISIRRS, MIHEIOIN & ven more

mirimostim, mismatched double stranded RNA, mitoguazone, mltolacil'ol
PreferRfA AR H R SRR R R RR IR AR RINE SRt aTREm - amples of such
radicAlaiQ@ids fluoRecaptadn chibitanttiex positapinemaduelie tyifiiapoidsisy,
ﬁwmtmulatlng Rroteln NSC 631570 octreotide, oprelvekin, osaterone,

oxa?p?’a?‘?\ pacﬁgxéf p¥imldl‘0nIC acid, pegaspargase, peginterferon

alf&hzﬁe@emadémbmywlfa@mmmpme@%ﬁar&em’&m PRERHREFStem
contai AN LABHIIBARYES ﬂﬁ%iﬁ@@hﬂﬁ‘iﬂg@qyapgb/ ethienpighuneiniesiaian manner.

If fi di Itit d, rasb R
Tre 58 dRdfoHLS TR BT L A RISV N TR HLbS S

twaﬂwfdwpmﬁwlsa@rﬁlﬂm‘aﬂnMemqindmwquaxam@pst|'r‘grstf’(gmumn@;g have 1
or mcﬁ%@u&%&&ﬁ@%@h W{%ﬂﬂ fgﬁﬂe hﬁqgaﬂéﬁo%m% cyano, alkoxy, lower

temozolomide, teniposide, tetrachlorodecaoxide, thalidomide th malfasin, i
alky l4F A BT o B TR e Lo QT at 9B 8] benzodioicly

substifasttizumab, treosulfan, tretinoin, trilostane, trimetrexate, trlptorelln tumor
negrosis fagtor alpha, na %&%@'”X‘%  Sladder cancer vaccine partially saturated
Maruyama vaccmey rﬁ’el noma ysaevaccme valrubicin, vértep

and helsoralimsontiRiing Zing, rzﬁe@mmhsmﬁhﬁtdm@m@mmmhﬁ aeleptcd from nitrogen,

sulfu%%i&?kg Y dASIEMAnANEAR SHRAnMISENSE - DRI MIdRyrtions. Said

; enta) APC 8015 (Dendreon), cetaxima (émtaéb L

hetcmm}n@é?%mmedﬁﬁlaﬁg gtztg?_ngss?? By Ogoc halo, haloalky

cyanéﬂmmh@rdb&)c:mdmIhmnmwﬂ@mmlnrdépmgra&ﬁaﬁﬁlﬁland the like.
(A%‘?;EBg f&&ﬁ%&@%@ﬁ&&&%ﬁ AR L IBURAGRE B b \eBA e

therapy (Vical), granulocyte miacrophage colony stimulating factor,
heterprapaRfeldiRTRIBT FIBHAEBINB IR bRTAPSEN BS0IRS oM REC ifimd imidazolidinyl,

pip&ﬂﬁ)ﬁ?ﬁ@bﬂ@lﬁfﬁ L%ﬁc?aﬂﬁfﬂ}*fﬁﬁ&a@|%@ﬂ$ﬁ%ﬁ&) Hewdehstiomocyclic group

_ ntuz CA 125 MADb m|r cancer MAb Japan Pha tic o

cont A AT AL AR ETaPA o B OY AR et 3 o
mem?@ﬁd:hpéqmmwli&@wm@mml (tprﬂesglfemommﬁé 133 Ripeen atoms
[e g., (B%imis Lhelialcmaeinndicieay O] MAD AN isanmR),

e e

nof’ammddx 80 peotefipapigiysomenttdpedh ettoxadd pmﬁromydmh jnclude
pyno!gfqugIMh&g% éﬁa@yﬁ ni gm& ?\{fgﬁ?i@d;ﬁ%ﬁﬂ%{%ﬂn i mc@hoimyi

facetate, sparfosic acid, S UG
retf&hﬁ@??f@&hé@é}%é%f%éﬁh&%&ﬁ?@ﬂh ?ot%@ﬁﬁéo#ﬁaﬁ%ﬂéﬁ%wm indolinyl,
:sonnﬂﬁl&i}etl@ﬂ@&w&&‘hﬁ&ﬂm@rﬁiﬂﬁdﬁm&ﬁ%ﬂﬁﬁwIilﬂ)éBtemHﬁ@l roplanama, 1,2-
accli ne o) niversit mela C Sloan Kett r

Ay R s A b R el (et P MR N e oo
hexahydrmbiird-eei @@@wha‘isénﬁérehwirar lx%ﬁréagﬂe!ﬂaﬁwyoerxm@éoﬂérdlhym

Alternatively, the present compounds may also be used in co-therapies

with VEGFR inhibitors including

N-(4-chlorophenyl)-4-(4-pyridinylmethyl)-1-phthalazinamine;

444-E[4-chloro-3-(trifluoromethyl)phenyllaminoicarbonyllamino]phenoxy]-

N-methyl-2-  pyridinecarboxamide;

NI2-(fdiethviaminoethvl 1-B.l(B_fliinro-l 2-dibvAdra-2-0vn-2H-indn1 -2_-vlidenea



dimethy I-1 H-pyrrole-3-carboxamide;
3[(4-bromo-2,6-difluorophenyOrnethoxy1-5[[{[4-(1-

W rabdinrbutyllaminolcarbonyllarnino]-4-isothiazolecarboxamid@ss2007/6 16068
N-(4-bromo-2-fl uorophenyl)-6-methgxy-74(1-meth y1-4-pi pen
dinypmethoxy]-4- quinazolinamine;
315,6,7,13-tetrahydro-9-[(1-methylethoxy)methy1]-5 -ox0-12H-indeno
[2,1-a]pyrrolo[3,4- cicarbazol- | 2-yl]propyl ester N,N-dimethyl-glycine;

2H- ﬂsr&jﬂ [236kaknfli, mggtm ﬁ&lja(lj Saniazgymmelindity jiol-wAhb fARbthiazol-6-yi,
T e AR

(metiyisuifbeeitethyildrindienstingyid) fatanyiibAapsinadcllsarhicre heterocyclic
rad,c‘éz&(ﬁré\’iﬁgax}éa%%@é' @Y&W&Nﬂé DR R e A YU Group

inylJamin 6phenyjbenzaml €
conta§niBechBro UHESTOFREHy f9r 2raBPIS xiRea ) 4sriBHINH AR FBisdhy fe% fidazolyl,
quinOBZAKBRINNE/1, indazolyl, benzotriazolyl, tetrazoiapyrldazmyl [e.g., tetrazolo [1,5-
Ipheny1)-6, /-bis(: gjeth etho nazolinam
bh’yﬁd%% ;?le%g me‘t% ?[05 pyrro feRT me'ﬂ%@&;%@f T uoroTrﬁ(’é“ 75" atoms and
lio bpmgyn)ams{@lggbenmxazoiyl benzoxadxazolyl], unsaturated condensed

hetefE9ZEL BrY p@@ﬁk)é%'i QY 3-RYAEIDRGANONAINIFS nirogen atoms fe.g
24(4- quorophen )met ylfamlno) N- (3 (aZR) 1-methy1-2-p rrolldlnyi)met

benzHW)l 5k enz& Wﬁ pyﬁla? ¥R and unsaturated
condbhgad(mmﬁyeﬁeygmﬁlomﬁﬁwglmomnmygéfpbeamﬂﬁa(dﬂmmgzmenzyfaryl,

benzBHNO% plg “&%9390% of9 & Q% mﬁtﬁ’g‘! H}XQ nzofuryl
hen 35 2- ((%4 pyridiny metlt] %mlné‘;&z pyridi ﬁecar%o X ar’r\; gie :
e term "hetercaryl” denotes aryi ring systems that contain one or more heteroatoms
selected from the group O, N and S, wherein the ring nitrogen and sulfur atom(s) are optionally
oxidized, and nitrogen atom(s) are optionally quarternized. Examples include unsaturated 5 to
6 membered heteromonocyclyl group containing 1 to 4 nitrogen atoms, for example, pyrrolyl,
imidazolyl, pyrazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, pyrimidyl, pyrazinyl, pyridazinyl,
triazolyl [e.g., 4H-1,2,4-triazolyl, 1H-1,2,3-triazolyl, 2H-1,2,3-triazolyl]; unsaturated 5- to 6-
membered heteromonocyclic group containing an oxygen atom, for example, pyranyl, 2-furyi,
3~fnfyi, etc.; unsaturated 5 to 6-membered heteromonocyclic group containing a sulfur atom,
for example, 2-thienyl, 3-thienyl, etc.; unsaturated 5- to 6-membered heteromonocyelic group
containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms, for example, oxazolyl, isoxazolyl,
oxadiazolyl fe.g., 1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,5-oxadiazolyl]; unsaturated 5 to 6-
membered heteromonocyclic group containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms,
for example, thiazolyl, thiadiazolyl [e.g., 1,2,4-thiadiazolyl, 1,3 ,4-thiadiazolyl, 1,2,5-
thiadiazolyl],

The term "sulfonyl”, whether used alone or linked to other terms such as alkyisulfonyl,
denotes respectively divalent radicals -SQO,-.

The terms “suifamyl,”" "aminosulfonyl” and "suifonamidyl,” denotes a sulfonyl radical
substituted with an amine radical, forming a sulfonamide (~<SO.NH;).

The term "alkylaminosulfony!” includes "N-alkylaminosuifonyl" where sulfamyl
radicals are independently substituted with one or two alkyl radical(s). More preferred
alkylaminosulfonyl radicals are "lower alkylaminosulfonyl" radicals having one to six carbon

atoms. Even more preferred are lower alkylaminosulfonyl radicals having one to three carbon



WO 2008/008539PCT/US20071016068 43
24(4-pyridinylmethypamino)-N-(3-(((2S)-2-pyrrolidinylmethypoxy)-5-
Wolpsamebypphenyl)-3-pyriclinecarboxamide; PCT/US2007/016068
1-dimethylethyl)-1H-pyrazol-5-y1)-2-({4-pyridinylmethyDamino)-3-
pyridinecarboxarnide; N-(3 ,3 -dimethy1-2,3
-dihydro-I-benzofuran-6-y1)-2-((4- pyrldlnylmethyl)amlno) -3-  pyrid
inecarboxamide ;

atom E3HHFR)ot m%@ Ayl imaiyRexis srdifilamatiyhpieiiony!,
1)-2-( 4- yr|d|n ImethyDamino)-3-pyridinecarboxamide;

and ]\E??Z‘IX l)amino)-N-(3-((2-(1-pyrrolidinypethyDoxy)4-(trifluorom
etﬁﬁhlhanyl&arbo&yﬁ)mdimba@@kanmtb&r used alone or with other terms, such as

ca.rb lﬁﬁ'm t]l;%%SZ |ﬁydro 11-1-indo1-6-y1)-2-((4-py
ylmethy )amlno)- -~ pyridinecarboxamide;

T sresmmanationthyy:Befhersised plersiion i etgDSBIRAY 2. Sapinocarbony!”,
dcnotes ~{C=0)-.

The term "aminocarbonyl” denotes an amide group of the formula -C(=0C)NHa.

The terms "N-alkylaminocarbonyl” and “N,N-dia}kylaminocarbony!" denots
aminocarbony! radicals independently substituted with one or two alkyl radicals, respectively.
More preferred are "lower alkylaminocarbonyl" having lower alkyl radicals as described above
attached to an aminocarbonyl radical. |

The terms "N-arylaminocarbonyl” and "N-alkyl-N-arylaminocarbonyl” denote
aminocarbonyl radicals substituted, respectively, with one aryl radical, or one alkyl and one
aryi radicai.

The terms "heterocyclylalkylenyl” and "heterocyelylalkyl” embrace heterocyclic-
substituted aikyl radicals. More preferred heterocyclylalkyl radicals are "5- or 6-membered
heteroarylalkyl" radicals having alkyl portions of one to six carbon atoms and a 5- or 6-
membered heteroaryl radical. Even more preferred are lower heteroarylalkyleny! radicals
having alkyl portions of one to three carbon atomns. Examples include such radicals as
pyridylmethyl and thienylmethyl.

The term “aralkyl" embraces aryl-substituied alkyl radicals. Preferable aralky! radicals
are "lower aralkyl” radicals having aryl radicals attached to alkyl radicals having one 10 six
carbon atoms. Even more preferred are "phenylalkylenyl” attached to alkyl portions having
one to three carbon atoms. Examples of such radicals include benzyl, diphenylmethy! and
phenylethyl. The ary! in said aralkyl may be addltionally substituted with halo, alkyl atkoxy,
halkoalkyl and halcalkoxy.

The term "alkylthio" embraces radicals containing a linear or branched alky! radical, of
one to ten carbon atoms, attached to a divalent sulfur atom. Even more preferred are lower
alkylithio radicals having one to three carbon atoms. An example of "alkylthio" is methylﬂlio,
{CH;S-).

The term "haloalkylthio” embraces radicals containing a haloalkyl radical, of one to ten
carbon atoms, attached to a divalent sulfur atom. Even more preferred are lower haloalkylthio
radicals having one to three carbon atoms. An example of "haloalkylthio” is

trifluoromethylthic.



pyridinylmethypamino)-3-pyridinecarboxamide; N-(34(3- azetidinyl methy
Doxy)-5-(trifluoromethyl)phenyl)-24(4-pyridinylmethypamino)-3-
piginecapoxamide; PCT/US2007/016068
N-(3-(4-piperidinyloxy)-5-(trifluorometiyl)pheny1)-2-((2-(3-pyridinyl)ethyea
mino)-3-  pyridinecarboxamide;
N-(4,4-dimethy1-1,2,3,4-tetrahydro-isoquinolin-7-y1)-2-(1H-indazol-6-ylam
ino)-nicotinamide;

2- (ks k@ﬁﬁz%@mw%ﬁk%c@s MR VRO /IO R kere
meth%/gghenyn- njcotinamid

aming gio é?ﬁ?%ﬁ%‘?ﬁS%’c%i?i‘)‘fgt%dc}‘%ﬁﬁﬁ%l dRerbaed widugve Sybradicals,

respedibbind doletre feytadntio)ncatimaditdds are "lower alkylamino® radicals having one

or 1wy p%éﬁls %@’ J}%@ &B%%@?ﬁ@ﬁgﬁg na&ax E@S 9&03(}{ &%ééﬂ%%g{n eé@é’!a %re

enyl}- nicotinamide;

E)fequﬁ’(‘i%%&W@MWWla@%|hyw|mﬁgdh@%,ﬁrbo@ atoms. Suitable alkylamino
radichld A6 ZBE Br N @RINERINR0 R, as N-methylamino, N-ethylamino, N,N-

dm“e% 4.4- dlm(!%tr—}%?flng?a%%%‘gz 3,4- Jeg}(ap)édro isoquino

tamino)s dicotinamide;
N Wt@mblnyﬂ@(ﬁq&pemmyb) [enepd] $2h{diHhmcazed «Osylmtitime)( 8vith one or

two SYIEANMERAPIONEShenylamino. The arylamino radicals may be further substituted
N-[5- (tert but l_%/plsoxazol 3-y12[2 (1H- mdazol 6-ylamino)(3- pyrldyl)]carboxa
3

hﬁ,]ﬁ% Qne portion of the radica
N [ZH(eartrnutytphenyaifdd-dedars| Hayantao}(S-pyi Myﬁmm&ﬁﬁmmmted with
one oQ %r g?eQQQQ %Q%? Bgﬁl ey InE:YIL?na}ﬁ%B a’ﬁ 2\%162@) ff“‘ % radicals may be

app |cat|ons e use In com erapy
furth 20@%9!9@9@11 mmremaé@mawmcf@he radical.

The term "aralkylamino” denotes amino groups, which have been substituted with one
or two aralkyl radicals. More preferred are phenyl-C,~-Cs-alkylamino radicals, such as N-
benzylamino. The aralkylamino radicals may be further substituted on the aryl ring portion.

The terms "N-alkyl-N-arylamino" and "N-aralkyl-N-alkylamino" denote amino groups,
which have been independently substituted with one aralkyl and one alkyl radical, or one aryl
and one alkyl radical, respectively, to an amino group. )

The term "aminoalkyl" embraces linear or branched alkyl radicals having one to about
ten carbon atoms any one of whiéh may be substituted with one or more amino radicals. More
preferred aminoalkyl radicals are "lower aminoalkyl” radicals having one to six carbon atoms
and one or more amino radicals. Examples of such radicals include aminomethyl, aminoethyl,
aminopropyl, aminobutyl and aminchexyl. Even more preferred are lower aminoalkyl radicals
having one to three carbon atoms.

The term "alkylaminoalkyl" embraces alkyl radicals substituted with alkylamino
radicals. More preferred alkylaminoalkyl radicals are "lower alkylaminoalkyl” radicals having
alkyl radicals of one to six carbon atoms. Even more preferred are lower alkylaminoalkyl
radicais having alkyl radicals of one to three carbon atoms. Suitable alkylaminoalkyl radicals
may be mono or dialkyl substituted, such as N-methylaminomethy!, N,N-dimethyl-aminoethyl,
N,N-diethylaminomethyl and the like.

The term "alkylaminoalkoxy™ embraces alkoxy radicals substituted with alkylamino
radicals. More preferred alkylaminoalkoxy radicals are "lower alkylaminoalkoxy" radicals

having alkoxy radicals of one to six carbon atoms. Even more preferred are lower



WO 2008/008539PCT/US2007/016068 44 WO 01/32651, US 6,630,500,

US 6,515,004, US 6,713,485, US 5,521,184, US 5,770,599, US

W 404085 W0 02168406, WO 02/66470, WO 02155501, WQO4/051¢ Q016068

WO 04/07481, WO 04/07458, WO 0409784, WO 02/59110, WO

99145009, WO 00/59509, WO 99/61422, US 5,990,141, WO 00112089

and WO 00/02871. In some embodiments, the combination comprises

a composition of the present invention in combination with at least one
ancyiaﬂtham@gﬁmanagemhvﬁw@maﬁaslaaiﬂerx&fxcbﬂtxe@bﬂmﬁadﬁﬁnm Billigable

nthegjcall red chemical co antibpdie }B in
alkyla%mé}r?g( rag gr‘(iiﬁéc)? es and%%'{rlf'i’blﬁalO Su ’”’é’é‘#ﬁﬁfg %@tﬁsereg? anmgmthoxy

NN=¢gthmn®am@gnﬁ@§~dm&ngQ®NM@m@@di&mr toxin or, more
9eﬁ@é@@%mﬂkﬁﬁﬁ%ﬁ&mwfﬁ&@uﬁ%ﬁ%@@ﬁ'&yﬁ? Bk SEERIBERLted with

enzyme actlvatlon or |nh|b|t|§? and thereby promote cell death or arrest
alkyizpingaliaky radiqele e dgRiRO AR R CRdistingre lower
alkyla(HﬁﬁMtﬁH@bikMtﬁllbﬁmbﬂ\dﬁgdnmﬂﬁﬁaﬁmmm gindather 4dames Even

. neer. angd RLTWXANT le  FEVALINT (bringno o nf
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carbomt@a@mn%@@l@rﬂﬁcbg)mhﬂ@an@llmhﬁw@ﬁ@@ﬁ@aheénommmwbsﬁw%

such WUERATIAY IBE: WeRek IR SahSRIONICHEYS Rith IRbkBBNG ARk garirqintestinal
stromal tumors, and BEXXART" (iodine 131 tosﬂumomab) wb% E; may be

dimethylsminarthamsiheor DRSSO RSHATethoxy Al
antirangrogteuchageaity i elntimésk Badady XiTbidivGe € 2Ry, Kd ek idnmseg one to
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regions t ateépecmca bind to the kinase domain receptor), anti-VEG
radicglge AOTe reirmed eReRsy AllbE ISH BATS r@b\ﬁﬁﬂﬂa{’@@é}&ﬁcéﬁ?f‘ﬁﬁd‘a‘"ng one to

six cadifalt@hsabblhy Bdfotecapitals maﬂgm%bmdm@aagim&bmmwmemys
. as AVA TINT or \{E -TRAPT", and anti- VIIEGF rec nts (cé
ke, %Eﬁvmg one .

carbo Xt er anﬁlgen blna?nxélor%eﬁéﬁse egtaggec
to thrgghibilogrengents (e.g., antibodies or antigen blndlng reglons that

spegifically hinghihers! )EH@P&%@S’%@% Eathaniunuimabld Rﬂ@@ﬁ‘;}z}g@n radical.
(gefitinib), TARCEVAT" (erlotinib), anti-Angl and anti-An agentl'sJr q[
Exantg g SR b PRGN RO SO BLRRG DI U their
reMtwme'gymeﬂﬁmb)am&ﬁ,ﬁﬂamealkmg inhépitembagenimeagtached to a
dwaxéﬁt%‘?ﬂ%ﬁ{@”me& ging RH%‘*@E%%%QQ'V bind thereto). The

p harmaceutical compositons O he present invention can also include
onEhsrtrbre agithie Frodmmss dedragisrisintifg rabrerrdur stigphsd to a
divaléacepinrsxihial speeivliy-Rindrapd AR, ts anihibi ot gieai) faatekample of

as.a s of hepatocyte growth factor (HGF, also known as
aml%%%% nb ,%)y'igﬁ]l% antibodies or antigen binding regions that specifically

blrﬁaﬂsmé‘pmidﬁwhmﬂbraces O)thendmlsahgmg@melabmmlaﬁéeﬁned above,

atho b BnBib&a e t3gQmist th,etuak. JdS,Bublication No.
e i S A e L et

en
E&%@@@s@ﬁ@?ﬂsﬁﬁﬁ’f?ﬁ%@@g%@%&ﬁ@éﬁ aﬁaﬁ%g%ﬁﬁ lipfooen an
oxygemtigen bindhrg radjichs, Mosehieferfad/ kA sageptifcantagdinste; sedkoxy” radicals
havm\%lg%y o“ﬁl? QE%'ALNQedG Z&?;i?&%‘&cé Mcﬂé&'%qgmrdﬁmﬁJ JQd %Oﬂﬁqbcd
inding of integrin to its"ligands (Fanslow et al., US Publication No.
abt5"’2002/0042368) specifically binding anti-eph receptor and/or anti-ephrin
anﬁbed&mUhW!bﬂ}dlaﬁiﬁm%M%dﬂﬂﬁﬁ 8823451 radicals, as .
dcﬁne 8 813%‘?5%? 10 6 596 852: 232 447; 6,057,124 and patent family
Seré ereo and a BB antagonists (e.g., specifically
buri&ingeamdiwmwlaﬁﬁg@ tirdeg T eyionswéning lhesesonitybaliod tdicals antached
thro AL B AING R0 B ePRARGRY NG D 1o R GE R HaNESya0dicals are "lower
PDGFR kinase inhibitory agents (e.g., antibodies or antigen blndy
regions that specifically bind thereto).



Additional anti-angiogenic/anti-tumor agents include: SD-7784 (Pfizer,

USA); cilengitide.(Merck KGaA, Germany, EPO 770622); pegaptanib

vootasesitsisg (Gilead Sciences, USA); Alphastatin, (BioActa, UICE/NEREA16068

(Celgene, USA, US 5712291); ilomastat, (Arriva, USA, US 5892112);

emaxanib, (Pfizer, USA, US 5792783); vatalanib, (Novartis, Switzerland);

2-methoxyestradiol, (EntreMed, USA); TLC ELL-12, (Elan, Ireland);

anecortave acetate, (Alcon, USA); alpha-D148 Mab, (Amgen, USA);
heter@ERl055, @dphdidr Vg Aptamaln MbBit(Crd betkriNetHarddivdb) attached to lower

azkoxg%i@ﬁtmggﬁ%&,a%%iwhem' Canada); Angiocidin, (InKine
harmaceutical, USA); KM-2550, (K}/owa Haldcg, Japan); SU-087

879,

(PlbefeRrs Ky dalbyroiasrg cd GAPERYTIE BRUBr0d TEi IR NIk
grougethhaleqys-(Ariadsl Shvye el R teatiBodddhnsdndd, obrgentlSAglopropyl, and
cvelo ibrir!ogen-E fragment, (BioActa, UK); angiogenesis inhibitor, (Trigen, UK);

4 %‘8-’1635, (Encysive Pharmaceuticals, USA); SC-236, (Pfizer, USA);

ABTesenn(Ansineliokily Nerabraghs, (riesdinbarbrsnfedidiobertisids. Preferable
cycz'o%éMt?&a@gm a%we}zﬁn-)pc 'é;:eﬁ,@i%%(%%g%@é%@%)ﬁ%f%wm gfszthaQAQicaas

ncolQ iences Corporation, ; ER- -00, : D
stacHg R AR A E RS ATIrD 55 S b R AR ggres e *5-6-
memiFakega]dajopla)k AR dtbid® o Rlkidayestidapsayidp 9i2283618) s plateletoms.
Exﬂ%@&ﬁuﬁ%ﬂ%gﬂ’i%‘?‘(ﬁi’e%@é‘&?&%ﬁ%e\(@?uﬁ{e% R}Ql@clﬁlig %Mr?%@i%% may be

_antagonist, (Borean, Denmark); cancer therapy, (University of Sout
additiongHy saberdptedouih diziaallyio Al @th ’:USA); angiogenesis
inrikétessm (RUEERNENIAK fhdéS4albosibns gebopy i fd dnéforetisig, carbon-
USA). MAD, alphg5heta3 integrin, secong generation, lied Molecylar
cart B o A Y DA Ry R g CElkey! roups
includeiotd Biegvletoas pikfemed aotapeimbydrobierfde LUsmig), (yHigpassay),
cyclogé%gigﬁﬁ, @@%@L%Wéﬁ %&@E@&i&;ﬂthelabo, France); BC 1,
G , Italy); an

gnoa Institute of Cancer Researc ) iogenesis inhibitor, -
(AR, /iﬁ‘é‘t?éﬁfé‘)‘,gv‘é@ﬁ%ﬁt‘é’g‘%ﬁ@?’(lﬁ%ﬂ%‘gé?&H{%Aﬁ‘FrB‘ﬁi?ieﬁﬁammnem
but nBRkcedugsoanticrigingenic, (XOMA, USA); PI 88, (Frogen, Australia);

cilepgitide (R »German: Munic ical University, ..
e O s A e PR e
incluqigs soyRPHBUREARG0N, USA); cetuximab (INN), (Aventis, France); AVE

8087s (4diRmMalo ol #Raiydfichidid (23RN JRESCAVR InADSIHBtOYc NG,

Zegland); SG.292, (Telinos, USA); Endostatin, (Boston Chjldrens.Hospital,
T AR A TR AN S ot TR TR P e o o
pharmkagspiiod ]ty Spoeablettmkiestelkliol (B ostonf@hiltrehs FHedisanie Sy HEDreatment

eitheﬁé&ﬁ‘eiéﬁé‘@lﬁ‘&ﬁ%i Jart b Si2EndH0AlERE RRIMAGEHIGAlS MK REk
2458, (Praecis, USA); AZD 9935, (AstraZeneca, UK); AZD 2171,
deserinREPEIREER.- UKD® GamaRaHs BN, RIGERMATS cSUAT BFRe 2 dnsbR ghfigfacture of
an anAGarnser madicartisat e Tae ompadindycinthibitecse(Entraivdied ackSlge useful in the
mam&&&sm%ta?%’éﬁlﬁan{&%%%%?&%%% \Yev/eh éﬁj&?&%&*}mué}(‘?&%ﬁ}m n of c-Met.
University, South Korea); vaccine, epﬁe-base_ , VEGF-2, (Scripps Clinic
anthREXSEFEHTYSHHERAGOM P SR)2 PepiGpl SERPTHRHSPTIHINNDS,
therapelitivansityralGad nHanab 82 dHeson Sk RXr M8 inPeationiS 9sociation with a
METASTATIN tireMed, USA): tropanin |, (Harvard University, USA);
toast &8y 83@@‘?&%&% ) E%ﬁ@?%%l%&bﬁ: %&F@%‘ﬁédtﬁ‘% o-guanidines, (
Dikfergioral Rhentiasalacatsni 58 armuiirodraiinetios (BgiisteGwiamdased
disordHViar 81dbfeanREal LoP Bud Shie e QiR dr e SHRINO d JRNNIng treating
b %ElaxoSmlth line, UK); @7&20,, Eisali, Japing; CYC 38 é arvar ) .
the SYOIRGLYGH A AP R GHY, VARTHR TP AL)? GARHRR AGIBGSHESR! invention.
(EntreMed, USA); urokinase plasminogen activator inhibitor, (Dendreon,
USA); oglufanide (pINN), (Melmotte, USA); HIF-lalfa inhibitors, (Xenova,
UK); CEP 5214, (Cephalon, USA); BAY RES 2622, (Bayer, Germany);
Angiocidin; (InKine, USA); A6, (Angstrom, USA); KR 31372, (Korea
Research Institute of Chemical Technology, South Korea); OW 2286,
(Gla.xoSmithKline, UK); EHT 0101, (Exordia, France); CP 868596, (Pfizer,

USA); CP 564959, (OS!, USA); CF 547632, (Pfizer, USA); 786034,
(GlaxoSmithKline, UK); KRN 633, (Kirin Brewery, Japan); drug delivery

cvetem intranciilar 2-methovvectradinl (EntrelMed ISAY anAainayvy




Also included in the family of compounds of the current are the
pharmaceutically acceptable salts and solvates thereof. The terrn

";‘ AIPAL Bically-acceptable salts” empraces salts commpnl¥ 1016068
fglpm éﬁ]@aﬁ%?hetal salts and to form addition salts of free acids oﬁsr@g ot

bases. The nature of the salt is not critical, provided that it is
pharmaceutically acceptable. Suitable pharmaceutically acceptable acid
addition salts of compounds of the current invention may be prepared

from an inorganic acid or from_an grgani id,_Fxamples of such
BhRRR R

inorganic acids are hydrochloﬁ ydroiodic, nitric, carbonic,
Suiiflile arccphyspingsictitie in&pﬁiop_@amb@rgmmMmaﬁlb@fée rdteel
pham];ra%mxﬁgﬁrhagtégm%% AliRhAlic, 2O G AHARRANG: ARIRLANAICe compounds of

_ carboxylic and sulfonic classes of organic acids, example of which are .
the infygaHRn SESHRETABPIES- bUFR 2RRIBISATE SR MRS SRIMR, Brubbecritasents can
be formaligietpatadipacitd Goassaion gliaureninidiae e dumeticspyeuine or sequentially
. aspartic, glutamic,.benzoic, anthranilic, mesylic, 4-hydroxybenzoic,
o i e T e R SR o S R e ilen.
etibaebusricostissrmdisufomimbiatizontisyonis, ipdnbmenise of a compound of

the presffrNRibaRgaulimic: ilushasulioRiGeaulaRiliGiended to embrace administration
cyclohexylaminosuj%nic, camphoric, cam horsglfonic,, digluc nic

of Ba%aﬁ?ﬂém%ﬁ% @Wé&%m%@ a’&gﬁ ﬁgﬁfﬁice eneficial effects of the
drug ghysisrepioas phdikdnhedtaho oy dibxanotea2e ydedxyhatetesulfohise agents in a
lcatiaic, 2- thalenesulfonie, lic,.: | . . _
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and therefore dose limiting toxicities typically include, nausea, vomiting, diarrhea, hair loss,
neutropenia and the like.

There are large numbers of antineoplastic agents available in commercial use, in
clinical evaluation and in pre-clinical development, which would be selected for treatment of
neoplasia by combination drug chemotherapy. Such antineoplastic agents fall into several
major categories, namely, antibiotic-type agents, alkylating agents, antimetabolite agents,
hormonal agents, immunological agents, interferon-type agents and a category of

miscellaneous agents.
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Ompouncps V% %?e%ergzlégh?ilg%gt?m consists of antimetabolite-type/thymidilate synthase
inhibitor antineoplastic agents. Suitable antimetabolite antineoplastic agents may be selected
from but not limited to the group consisting of 5-FU-fibrinogen, acanthifolic acid,
aminothiadiazole, brequinar sodium, carmofur, Ciba-Geigy CGP-30694, cyclopentyl cytosine,
cytarabine phosphate stearate, cytarabine conjugates, Lilly DATHF, Merrel Dow DDFC,
dezaguanine, didecxycytidine, dideoxyguanosine, didox, Yoshitomi DMDC, doxifluridine,
Wellcome EHNA, Merck & Co. EX-015, fazarabine, ﬂoxur'i'd.ine, fludarabine phosphate, 5-
fluorouracil, N~(2'-furanidyl)-S-fluorouracil, Daiichi Seiyaku FO-152, isopropyl pyrrolizine,
Lilly LY-1880C11, Lilly LY-264618, methobenzaprim, methotrexate, Wellcome MZPES,
norspermidine, NCI NSC-127716, NCI NSC-264880, NCI NSC-39661, NCI NSC-612567,
Warmner-Lambert PALA, pentostatin, piritrexim, plicamycin, Asahi Chemical PL-AC, Takeda
TAC-788, thioguanine, tiazofurin, Erbamont TIF, trimetrexate, tyrosine kinase inhibitors,
Taiho UFT and uricytin.

. A second family of antineoplastic agents, which may be used in combination with
compounds of the present invention, consists of alkylating-type antineoplastic agents. Suitable
alkylating-type antineoplastic agents may be selected from but not limited to the group
consisting of Shionogi 254-S, aldo-phosphamide analogues, altretamine, anaxirone, Boehringer
Mannheim BBR-2207, bestrabucil, budotitane, Wakunaga CA-102, carboplatin, carmustine,
Chinoin-139, Chinoin-153, chlorambucil, cisplatin, cyclophosphamide, American Cyanamid
CL-286558, Sanofi CY-233, cyplatate, Degussa D-19-384, Sumimoto DACHP(Myr)2,
diphenyispiromustine, &ipiatinum cylostatic, Erba distamycin derivatives, Chugai DWA-
2114R, ITI EQ09, elmustine, Erbamont FCE-24517, estramustine phosphate sodium, .
fotemustine, Unimed G-6-M, Chinoin GYKI-17230, hepsul-fam, ifosfamide, iproplatin,
lomustine, mafosfamide, mitolactol, Nippon Kayaku NK-121, NCI NSC-264395, NCI NSC-
342215, oxaliplatin, Upjohn PCNU, prednimustine, Proter PTT-1 I9,lranimustine, semustine,
SmithKline SK&F-101772, Yakuit Honsha SN-22, spiromus-tine, Tanabe Seiyaku TA-077,
tauromustine, temozolomide, teroxirone, tetraplatin and trimelamaol.

A third family of antineoplastic agents which may be used in combination with
compounds of the present invention consists of antibiotic-type antineoplastic agents. Suitable
antibiotic-type antineoplastic agents may be selected from but not limited to the group
consisting of Tatho 4181-A, aclarubicin, actinomycin D, actinoplanone, Erbamont ADR-456,
aeroplysinin derivative, Ajinomoto AN-201-II, Ajinomoto AN-3, Nippon Soda anisomycins,

anthracycling, azino-mycin-A, bisucaberin, Bristol-Myers BL-6859, Bristol-Myers BMY-
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25067, Bristol-Myers BMY-25551, Bristol-Myers BMY-26605, Bristol-Myers BMY-27557,
Bristol-Myers BMY-28438, bleozﬁycin sulfate, bryostatin-1, Taiho C-1027, calichemycin,
chromoximyecin, dactinomycin, dauncrubicin, Kyowa Hakke DC-102, Kyowa Hakko DC-79,
Kyowa Hakko DC-88A, Kyowa Hakko DC89-A1, Kyowa Hakko DC§2-B, ditrisarubicin B,
Shionogi DOB-41, doxorubicin, doxorubicin-fibrinogen, elsamicin-A, epirubicin, erbstatin,
esorubicin, esperamicin-A 1, esperamicin-Alb, Erbamont FCE-21954, Fujisawa FK-973,
fostriecin, Fujisawa FR-900482, glidobactin, gregatin-A, grincamycin, herbimycin, idarubicin,
illudins, kazusamycin, kesarirhodins, Kyowa Hakko KM-5539, Kirin Brewery KRN-860Z,
Kyowa Hakko KT-5432, Kyowa Hakko KT-5594, Kyowa Hakko KT-6149, American
Cyanamid LL-D49194, Meiji Seika ME 2303, menogaril, mitomycin, mitoxantrone,
SmithKline M-TAG, neoenactin, Nippon Kayaku NK-~313, Nippon Kayaku NKT-01, SRI
International NSC-357704, oxalysine, oxaunomycin, peplomycin, pilatin, pirarubicin,
porothramyecin, pyrindanycin A, Tobishi RA-1, rapamycin, rhizoxin, rodorubicin, sibanomicin,
siwenmycin, Sumitomo SM-5887, Snow Brand SN-706, Snow Brand SN-07, sorangicin-A,
sparsomycin, SS Pharmaceutical $5-21020, SS Pharmaceutical 88-7313B, 8§ Pharmaceutical
$5-9816B, steffimycin B, Tatho 4181-2, talisomycin, Takeda TAN-868A, terpentecin,
thrazine, tricrozarin A, Upjohn U-73975, Kyowa Hakko UCN-10028A, Fujisawa WF-3405,
Yoshitomi Y-25024 and zorubicin.

A fourth family of antineoplastic agents which may be used in combination with
compounds of the present invention consists of a miscelianeous family of antineoplastic
agents, including tubulin in_teracting agents, topoisomerase Il inhibitors, topoisomerase [
inhibitors and hormonal agents, selected from but not limited to the group consisting of o-
carotene, a-difluoromethyl-arginine, acitretin, Biotec AD-5, Kyorin AHC-52, alstonine,
amonafide, amphethinile, amsacrine, Angiostat, ankinomycin, anti-neoplaston A10,
antineoplaston A2, antineoplaston A3, antineoplaston AS, antineoplaston AS2-1, Henkel APD,
aphidicolin glycinate, asparaginase, Avarol, baccharin, batracylin, benfluron, benzotript, Ipsen-
Beaufour BIM-23015, bisantrene, Bristol-Myers BMY-40481, Vestar boron-10,
bromofosfamide, Wellcome BW-502, Wellcorne BW-773, caracemide, carmethizole
hydrochloride, Ajinomoto CDAF, chlorsulfaquinoxalone, Chemes CHX-2053, Chemex CHX-
100, Warner-Lambert CI-921, Warner-Lambert CI-937, Warner-Lambert Ci-941, Warner-
Lambert CI-958, clanfenur, claviridenone, ICN compound 1259, ICN compound 4711,
Contracan, Yakult Honsha CPT-11, crisnatol, curaderm, cytochalasin B, cytarabine, cytocytin,
Merz D-609, DABIS maleate, dacarbazine, datelliptinium, didemnin-B, dihaematoporphyrin
ether, dihydrolenperone, dinaline, distamycin, Toye Pharmar DM-341, Toyo Pharmar DM-75,
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Daiichi Seiyaku DN-9693, docetaxel elliprabin, elliptinium acetate, Tsumura EPMTC, the
epothilones, ergotamine, etoposide, etretinate, fenretinide, Fujisawa FR-57704, gallium nitrate,
genkwadaphnin, Chugai GLA-43, Glaxo GR-63178, grifolan NMF-5N,
hexadecylphosphocholine, Green Cross HO-221, homoharringionine, hydroxyurea, BTG
ICRF-187, ilmofosine, isoglutamine, isotretinoin, Otsuka JI-36, Ramot K477, Otsuak K-
76C0O0ONz, Kureha Chemical K-AM, MECT Corp K1-8110, American Cyanamid L-623,
ieukoregulin, lonidamine, Lundbeck LU-23-112, Lilly LY-186641, NCI (US) MAP, marycin,
Merrel Dow MDL-27048, Medco MEDR-340, merbarone, merocyanine derivatives,
methylanilinoacridine, Molecular Genetics MGI-136, minactivin, mitonafide, mitoquidone
mopidamol, motretinide, Zenyaku Kogyo MST-16, N-(retinoyl)amino acids, Nisshin Flour
Milling N-021, N-acylated-dehydroalanines, nafazatrom, Taisho NCU-190, nocodazole
derivative, Normosang, NCI NSC-145813, NCI NSC-361456, NCI NSC-604782, NCI NSC-
95580, ocreotide, Ono ONO-112, oquizanocine, Akzo Org-10172, paclitaxel, pancratistatin,
pazeiliptine, Warner-Lambert PD-111707, Warner-Lambert PD-115934, Warner-Lambert PD-
131141, Pierre Fabre PE-1001, ICRT peptide D, piroxantrone, polyhaematoporphyrin,
polypreic acid, Efamol porphyrin, probimane, procarbazine, proglumide, Invitron protease
nexin I, Tobishi RA-700, razoxane, Sapporo Breweries RBS, restrictin-P, retelliptine, retinoic
acid, Rhone-Poulenc RP-49532, Rhone-Poulenc RP-56976, SmithKline SK&F-104864,
Surnitomo SM-108, Kuraray SMANCS, SeaPharm SP-100%94, spatol, spirocyclopropane
derivatives, spirogermanium, Unimed, 8S Pharmaceutical 85-554, strypoldinone, Stypoldione,
Suntory SUN 0237, Suntory SUN 2071, superoxide dismutase, Toyama T-506, Toyama T-680,
taxol, Teijin TEI-0303, teniposide, thaliblastine, Eastrnan Kodak TIB-29, tocotrieno],
topotecan, Topostin, Teijin TT-82, Kyowa Hakko UCN-01, Kyowa Hakko UCN-1028, ukrain,
Eastman Kodak USB-006, vinblastine sulfate, vincristine, vindesine, vinestramide, vinorelbine,
vintriptol, vinzolidine, withanolides and Yamanouchi YM-534.

Alternatively, the present compounds may also be used in co-therapies with other anti-
neoplastic agents, such as acemannan, aclarubicin, aldesleukin, alemtuzumab, alitrétinoin,
altretamine, amifostine, aminolevulinic acid, amrubicin, amsacrine, anagrelide, anastrozole,
ANCER, ancestim, ARGLABIN, arsenic trioxide, BAM 002 (Novelos), bexarotene,
bicalutaride, broxuridine, capecitabine, celmoleukin, cetrorelix, cladribine, clotrimazole,
cytarabine ocfosfate, DA 3030 (Dong-A), daclizumab, denileukin diftitox, deslorelin,
dexrazoxane, dilazep, docetaxel, docosanol, doxercaleiferol, doxifluridine, doxorubicin,
bromocriptine, carmustine, cytarabine, fluorouracil, HIT diclofenac, interferon aifa,

daunorubicin, doxorubicin, tretincin, edelfosine, edrecolomab, eflomithine, emitefur,



hour EIBrhydrobromic acid HOhydrochloric acid
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diisopropylamide MCPBAmeta-chlorgperbenzoic acid MgSO4magnesium
sulfate MeOH, CH3OHmethanol

epirubicin, epoetin beta, etoposide phosphate, exemestane, exisulind, fadrozole, filgrastim,
finasteride, fludarabine phosphate, formestane, foternustine, gallium nitrate, gemcitabine,
gemtuzumab zogamicin, gimeracil/oteracil/tegafur comnbination, glycopine, goserelin,
heptaplatin, human chorionic gonadotropin, human fetal alpha fetoprotein, ibandronic acid,
idarubicin, (imiquimed, interferon alfa, interferon alfa, natural, interferon alfa-2, interferon
alfa-2a, interferon alfa-2b, interferon alfa-N1, interferon aifa-n3, interferon alfacon-1,
interferon alpha, natural, interferon beta, interferon beta-1a, interferon beta-1b, interferon
gamma, natural interferon gamma-1a, interferon gamma-1b, interieukin-1 beta, iobenguane,
irinotecan, irsogladine, lanreotide, LC 9018 (Yakult), leflunomide, lenograstim, lentinan
sulfate, letrozole, leukocyte alpha interferon, leuprorelin, levamisole + fluorouracil, liarozole,
lobaplatin, lonidamine, lovastatin, masoprocol, melarsoprol, metoclopramide, mifepristone,
miltefosine, mirimostim, mismatched double stranded RNA, mitoguazone, mitolactol,
mitoxantrone, molgramostim, nafarelin, naloxcne + pentazocine, nartograstim, nedaplatin,
nilutamide, noscapine, novel erythropoiesis stimulating protein, NSC 631570 octreotide,
oprelvekin, osaterone, oxaliplatin, paclitaxel, pamidronic acid, pegaspargase, peginterferon
alfa-2b, pentosan polysulfate sodium, pentostatin, picibanil, pirarubicin, rabbit antithymocyte
polyclonal antibody, polyethylene glyco! interferon alfa-2a, porfimer sodium, raloxifene,
raltitrexed, rasburicase, rhenium Re 186 etidronate, RII retinamide, rituximab, romurtide,
samarium (153 Sm) lexidronam, sargramostim, sizofiran, sobuzoxane, sonermin, strontium-89
chloride, suramin, tasonermin, tazarotene, tegafur, temoporfin, temozolomide, teniposide,
tetrachlorodecaoxide, thalidomide, thymalfasin, thyrotropin alfa, topotecan, toremifene,
tositumomab-iodine 131, trastuzumab, treosulfan, tretinoin, trilostane, trimetrexate, triptorelin,
tumor necrosis factor alpha, natural, ubenirmex, bladder cancer vaccine, Maruyama vaccine,
melanoma lysate vaccine, valrubicin, verteporfin, vinorelbine, VIRULIZIN, zinostatin
stirnalamer, or zoledronic acid; abarelix; AE 941 (Aeterna), ambamustine, antisense
oligonucieotide, bcl-2 (Genta), APC 8015 (Dendreon), cetuximab, decitabine,
dexaminoglutethimide, diaziquone, EL 532 (Elan), EM 800 (Endorecherche), eniluracil,
etanidazole, fenretinide, filgrastim SDO1 (Amgen), fulveéuant, galocitabine, gastrin 17
immunogen, HLA-B7 gene therapy (Vical), granulocyte macrophage colony stimulating
factor, histamine dihydrochloride, ibritumomab tiuxetan, tlomastat, IM 862 (Cytran),
interleukin-2, iproxifene, L.DI 200 (Milkhaus), leridistim, lintuzurmab, CA 125 MADb (Biomira),.
cancer MAD (Japan Pharmaceutical Development), HER-2 and Fc MAb (Medarex), idiotypic
105AD7 MAb (CRC Technology), idiotypic CEA MAb (Trilex); LYM-1-iodine 131 MAb
(Techniclone), polymoirphic epithelial mucin-yttrium 90 MAb (Antisomna), marimastat,
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menogaril, mitumomab, motexafin gadolinium, MX 6 (Galderma), nelarabine, nolatrexed, P 30
protein, pegvisomant, pemetrexed, porfitomycin, prinomastat, RL. 0903 (Shire), rubitecan,
satraplatin, sodhwm phenylacetate, sparfosic acid, SRL 172 (S8R Pharma), SU 5416 (SUGEN),
TA 077 (Tanabe)}, tetrathiomolybdate, thalibiastine, ihrombopoietin, tin ethyl etiopurpurin,
tirapazamine, cancer vaccine (Biomira), melanoma vaccine (New York University), melanoma
vaccine (Sloan Kettering Institute), melanoma oncolysate vaccine (New York Medical
College), viral melanoma cell lysates vaccine (Royal Newcastle Hospital}, or valspodar.
Alternatively, the present compounds may also be used in co-therapies with VEGFR
inhibitors including '
N-(4-chlorophenyl)-4-(4-pyridinylmethyl)- I -phthalazinamine;
4-[4-[[[[4-chloro-3-(trifluoromethyl)phenyl]aminojcarbony! jamino]phenoxy]-N-methyl-2-
pyridinecarboxamide; , _
N-[2~(diethylamino)ethy}}-sw[(s-ﬂuoro; 1,2-dihydro-2-ox0-3H-indol-3-ylidene)methyl]-2,4~
dimethyl-1 H-pyrrole-3-carboxamide;
3-[{(4-bromo-2,6-difluorophenylymethoxy]-5-{[ [ {4-{1-
pyrrolidinyl)butyl Jamino]carbonyljamine]-4-isothiazolecarboxamide;
N-(4-bromo-2-fluorophenyl)-6-methoxy-7-[(1-methyl-4-piperidinyDlmethoxy]-4-
quinazolinamine;
3-[5,6,7,13-tetrahydro-9-[(1-methylethoxy)methyl]-5-oxo-12H-indeno[2, 1 -a}pyrrolo{3,4-
cjcarbazol-12-yl]propyl ester N,N-dimethyl-glycine;
N-{5-[{[5-(1,1-dimethylethyi}-2-oxazolylJmethyljthio] -2—thiazo1yl}-4-piperidinecarboxamidé;
N-[3-chloro-4-[(3-fluorophenylmethoxy]phenyl}-6-[ 5-[{[2-
(methyisulfbnyl)ethyl}amino}rnethyl]-Z-furanyi]-4-quinazolinamine

4-[{4-Methyi-1-piperazinyl)methyl]-N-{4-methyl-3-[[4-(3-pyridiny])-2-pyrimidinyljamino}-
phenyllbenzamide

* N-(3-chloro-4-flucrophenyl)-7-methoxy-6-[3-(4-morpholinyl)propoxy]-4-quinazolinamine

N-(3 -éthynyiphen_yl)-G,7-bis(2-methoxyethoxy)—4—quinazolinamine
N-(3-({((2R)-1-methyl-2-pyrrolidinyDmethyl)oxy)-5~(trifluoromethyl)phenyl)-2-((3-(1,3-
. oxazol»Swyl}phenyi)amino)-B-pyridinecarboxami_dc; _
2-{({4-flucrophenyl)methyl}aminc)}-N-(3-((((2ZR}- 1 -methyl-2-pyrrolidinyl)methylyoxy)-5-
(triﬂuoromethyi)phenyl)-.’i-pyridinecarboxamidc;
N-[3-(Azetidin-3-yimethoxy)-5-trifluocromethyl-phenyl}-2-(4-flucro-benzylamino)-
nicotinamide,

6-fluoro-N-(4-( 1 -methylethyl)phenyl)-2-((4-pyridiny methyl)amino)-3 -pyridinecarboxamide;



Pd(dppf)C121,1-bis(diphenylphosphino)ferrocene palladium chloride
PBSphosphate buffered saline POCI3phosphorous oxychloride
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2-{{4-pyridinylmethyDamino)-N-(3-({((28)-2-pyrrolidinylmethyl)oxy)-5-
(trifluoromethylyphenyl)-3-pyridinecarboxamide;

N-(3-(1,1.dimethylethyl)-1 H-pyrazol-5-y1)-2-({4-pyridinylmethyl}amino}-3-
pyridinecarboxamide;

N-(3,3-dimethy}-2,3-dihydro-1-benzofuran-6-y!)-2-({4-pyridinylmethyl)amino}-3-
pyridinecarboxamide;

N-(3-({{(28)- 1 -methyl-2-pyrrolidinylJmethylJoxy)-5-(trifluoromethylpheny}-2-({(4-
pyridinylmethyljamino)-3-pyridinecarboxamide;

2-((4-pyridinylmethylamino)-N-(3-((2-(1 -pyrrolidinylethyljoxy)-4-(triflucromethyjphenyl}-
3-pyridinecarboxamide;

N-(3,3-dimethyl-2,3-dihydro-1 H-indol-6-yl}-2-({4-pyridinylmethyl)amino}-3-
pyridinecarboxamide;

N-(4-(pentafluoroethyl)-3-{((28)-2-pyrrolidinyimethyloxy)phenyl)-2-((4-
pyridinylmethy!)amino)-3-pyridinecarboxamide;

N-(B-((?s«azetidinylmethyl)oxy)—S-(triﬂuommethyi)phenyl)—z-((4—pyridinylmethyl)amino)—B-
pyridinecarboxamide; ‘

N-(3-(4-piperidinyloxy)-3-(triflucromethyl)phenyl)-2-((2-(3-pyridinyl)ethyl)amino)-3-
pyridinecarboxamide; '

N-(4,4-dimethyl-1,2,3,4-tetrahydro-isoquinolin-7-y1}-2-(1H-indazol-6-ylarnino)-nicotinamide;

2-(1 H-indazol-6-ylamino)-N-[3-(1-methylpyrrolidin-2-ylmethoxy)-5-triflucromethyl-phenyi}-
micotinamide; _ .

N-[1 »{Z-dimethylamino~acety3)—3,3-dimefhyi-Z,S«-dihydro—1H—indol-eS-yl]»Z-(lH—indazoI-G-
ylamino)-nicotinamide;

2-(1H-indazol-6-ylamino)-N-{3-(pyrrolidin-2-ylmethoxy)-5-trifluoromethyl-phenyl}-
nicotinamide;

N-(1-acetyl-3,3-dimethyl-2,3-dihydro-1 H-indol-6-y1)-2-(1H-indazol-6-ylamino)-nicotinamide;

N-(4,4-dimethyl-1-ox0-1,2,3,4-tetrahydro-isoquinolin-7-yl}-2-(1H-indazol-6-ylamino)-
nicotinamide;

N-[4-(tert-butyl)-3+(3-piperidylpropyl)phenyl}[2-(1 H-indazol-6-ylamino)(3-
pyridyl}jcarboxamide;

N-[5-{tert-butyl}isoxazol-3-yl]{2-(1 H-indazol-6-ylamino)(3-pyridyl)Jcarboxamide; and

N-[4-(tert-butylDphenyl}[2-(1H-indazol-6-ylamino )(3-pyridyl)]carboxamide.

Other compounds described in the following patents and patent applications can be
used in combination therapy: US 6,258,812, US 2003/01050%91, WO 01/37820, US 6,235,764,



NaC1lsodium chloride NaHPO4sodium biphospate NaHsodium hydride
Nal!sodium iodide Na2SO4sodium sulfate

W8 Idfdagnsgotriazol-I-yl-N,N,N',N1-tetramethyluronium tetraflgeroboraieo 15068
THFtetrahydrofuran Et3N, TEAtriethylamine TFAtrifluoroacetie acid

PQ-bu)3tri(tert-butyl)phosphine H20water

WO 01/32651, US 6,630,500, US 6,515,004, US 6,713,485, US 5,521,184, US 5,770,599, US
5,747,498, WO 02/68406, WO 02/66470, WO 02/55501, WO 04/05279, WO 04/07481, WO
04/07458, WO 04/09784, WO 02/59110, WO 99/45009, WO 00/59509, WO 99/61422, US
5,990,141, WO 00/12089 and WO 00/02871.

In some embodiments, the combination comprises a composition of the present
invention in combination with at least one anti-angiogenic agent. Agents are inclusive of, but
not limited to, in vitro synthetically prepared chemical compositions, antibodies, antigen
binding regions, radicnuclides, and combinations and conjugates thereof. An agent can be an
agonist, antagonist, allosteric modulator, toxin or, more generally, may act to inhibit or
stimulate its tarpet (e.g., receptor or enzyme activation or inhibition), and thereby promote cell
death or arrest cell growth. :

| Exemplary anti-tumor agents include HERCEPTIN™ (trastuzumab),' which may be
used to treat breast cancer and other forms of cancer, and RITUXANT™ (rituximab),
ZEVALIN™ (ibritumomab tiuxetan), and LYMPHOCIDE™ (epratuzumab), which may be
used to treat non-Hodgkin's lymphoma and other forms of cancer, GLEEVAC™ which may be
used to treat chronic myeloid leukemia and gastrointestinal stromal tumors, and BEXXAR™
(iodine 131 tositumomab) which may be used for treatment of non-Hodgkins’s lymphoma.

Exemplary anti-angiogenic agents include ERBITUX™ (IMC-C225), KDR (kinase
domain receptor) inhibitory agents {e.g., antibodies and antigen binding regions that
specifically bind to the kinase domain receptor), anti-VEGF agents (e.g., antibodies or antigen
binding regions that specifically bind VEGF, or scluble VEGF receptors or a ligand binding
region thereof) such as AVASTIN™ or VEGF-TRAP™, and anti-VEGF receptor agents (e.g.,
antibodies or antigen binding regions that specifically bind thereto), EGFR inhibitory agents
{(e.g., antibodies or antigen binding regions that specifically bind thereto) such as ABX-EGF
(panitumumab), IRESSA™ (pefitinib), TARCEVA™ (erlotinib), anti-Angl and anti-Ang2
agents (e.g., antibodies or antigen binding regions specifically binding thereto or to their
receptors, e.g., Tie2/Tek), and anti-Tie2 kinase inhibitory agehts (e.g., antibodies or antigen
binding regions that specifically bind thereto). The pharmaceutical compositions of the present
invention can also include one or more agents (e.g., antibodies, antigen binding regions, or
soluble receptors) that specifically bind and inhibit the activity of growth factors, such as
antagonists of hepatocyte growth factor (HGF, also known as Scatter Factor), and antibodies or
antigen binding regions that specifically bind its receptor "c-met". '

Other anti-angiogenic agents include Campath, IL-8, B-FGF, Tek antagonists (Ceretti
et al., US Publication No. 2003/0162712; US Patent No. 6,413,932), anti-TWEAK agents (e.g.,
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1

446-(3-fluorophenvl)-[1,2,4jtriazolo14.3-hipyridazin-3-yOmethorcy)-7-met
WO&IGtinSite. Step 1. 2-(7-methoxyquinolin-4-yloxy)acetic adig IRS2007/016068
250-mL, 3-neck, rb flask equipped W%?”I a magnetic stirbar, a reflux

condenser and a powder funnel was charged with potassium hydroxide

(6.0 g, 90 mmol) then 2-hydroxyacetic acid (5.0 g, 65 mmol) with stirring.

The solid reactants gradually reacted and liquified as significant heat was

speci e 1B S5 NELI AT AP PINY PE GRS RSSO B R SSHGPTo"
antagsyiupysteuidiieasUiBRase Nt 6, 17082 6) Batn M dixtnsaititaioohin to antagonize
the bifl RSP IHLIRINEXHAYROING 208,28 MO LBHINHOURDNSEH A3 68),

mL, 4 vol wrt quinoline) was added dropwise over 20-30 min via addition
specifigale birAesestitrg sreencssriion antschiiftanbedicte antigghbinging regions
(US Peliéiiod\ e 3 hs therfiagh wasmemaeyed, suars 8¢ 9 11083, the057,124 and patent
famﬂ,%%%@&g t%grg]o%?gg!dt ia?nQipftgl&tfﬁa antagonists (e.g., specifically binding antibodies
or antigen binding regions) as well a5 antibodies or antigen binding regions specifically
binding to PDGF-BB ligands, and PDGFR kinase inhibitory agents (e.g., antibodies or antigen
binding regions that specifically bind thereto).

Additional anti-angiogenic/anti-tumor agents include: SD-7784 (Pfizer, USA);
cilengitide.(Merck KGaA, Germany, EPO 770622); pegaptanib octasodium, {Gilead Sciences,
USA); Alphastatin, (BicActa, UK); M-PGA, (Ceigéne, USA, US 5712261); ilomastat, (Armriva,
USA, US 5892112); emaxanib, (Pfizer, USA, US 5792783); vatalanib, (Novartis,
Switzerland); 2-methoxyestradiol, (EntreMed, USA); TLC ELL-12, (Elan, Ireland); anecortave
acetate, (Alcon, USA); alpha-D148 Mab, {Amgen, USA); CEP-7055,(Cephalon, USA); anti-
Vn Mab, (Crucell, Netherlands) DAC:antiangiogenic, (ConjuChem, Canada); Angiocidin,
(InKine Pharmaceutical, USA); KM-2550, (Kyowa Hakko, Japan); SU-0879, (Pfizer, USA);
CGP-79787, (Novartis, Switzerland, EP 970070); ARGENT technology, (Ariad, USA);
YIGSR-Stealth, (Johnson & Johnson, USA); fibrinogen-E fragment, (BioActa, UK);
angiogenesis inhibitor, (Trigen, UK); TBC-1635, (Encysive Pharmaceuticals, USA); SC-236,
(Pfizer, USA); ABT-567, (Abbott, USA); Metastatin, (EntreMed, USA); angiogenesis
inhibitor, (Tripep, Sweden); maspin, (Sosei, Japan); 2-methoxyestradiol, (Oncology Sciences
Corporation, USA), ER-68203-00, (IVAX, USA); Benefin, {(Lane Labs, USA); Tz-93,
(Tsumura, Japan); TAN-~1120, (Takeda, Japan); FR~111142, (Fujisawa, Japan, JP 02233610);
platelet factor 4, (RepliGen, USA, EP 407122); vascular endothelial growth factor antagonist,
(Borean, Denmark); cancer therapy, (University of South Carolina, USA); bevacizumab
(pINN)}), (Genentech, USA); angiogenesis inhibitors, (SUGEN, USA); XL 784, (Exelixis,
USA); XL 647, (Exelixis, USA); MAD, alphaSbeta3 integrin, second generation, (Applied
Molecular Evolution, USA and Medlmmune, USA); gene therapy, retinopathy, (Oxford
BioMedica, UK); enzastaurin hydrochloride (USAN), (Lilly, USA); CEP 7055, (Cephalon,
USA and Sanofi-Synthelabo, France); BC 1, (Genoa Institute of Cancer Research, ftaly);
angiogenesis inhibitor, (Alchemia, Australia); VEGF antagonist, (Regeneron, USA); rBPE21
and BPl-derived antiangiogenic, (XOMA, USA); PI 88,. {Progen, Australia); cilengitide
{(pINN), (Merck KGaA, German; Munich Technical University, Germany, Scripps Clinic and
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resulting brown solution was immersed in an ice bath, and the mixture

Washeialized by the dropwise addition of 6 N HC1 (15 mL, ' :
KOH), ngc% resulted in the formationof a thick yellow ppt an(% ér%%%ﬁﬁﬁlemﬁs

mixture to pH 3. The mixture was filtered and washed with water and
ACN. The solid products were dried under vacuum to yield
2-(7-methoxyquinolin-4-yloxy)aeetic acid (2.16g, 36% yield) as a yellow

lid.(ES!, pos. | tilz: 234. . Step 2. i ..
RescfUICrLmmafige. (A 08 g QAT lEEs prancel. ave 806 Cajinomoe,
JapamiSr4r1 (GO RISHBARBARG RN 187D S 6 89 nHelos, USA);

Endobtyell 0XYsloR¢ah Rz adIRA0130RY, 2a¢ TN ERGDGEA Y ARFIOSTATIN,
rnrnol)%é(?-methpx?;gffmol|n-4- yloxy)acetic %1C|d (0.600.g, 2.57 mmol

)
(Bosign - RTErS SyRSmitAL Mt 2-5acthr 9 e AdiRb1 S RPES p§ higepital, USA); 2D
647 4allavretmatir, ATI00 Cos 246, Congieptiat GthaResonsiiteld Ky @EN2EB, (Praecis,

nL,) n ith copling. P cr i :
A Tl er e U Pt st e St fmao,
(Novagis 1Syitagyanéang Schering AG, Germany); tissue factor pathway inhibitors,
(EntéM6dCI8I0) e 2apidninz@inhh I GlRuddsa iy NOBA) OX Ao R YTuinel
..Ine, . . -
R 8 PR B PRTaiN S S B P iRy o S IOR) SRS s Rsiegareh
Foun@utang UB 6 SRl platSsaspenddenad s SIBYd 16 Ir@rniSersity) of Salifdchse at San

DiegHIRNEAYIRBOIPRING (8 Gskbmathandhifimetmisiladed A lg%péﬁlm I, (Harvard
mmol). To this suspension, was added dlet‘?é/fazodlcarbox late (2.0 ml, 13
| M‘é

Univgsh 1 b GRS b SR e hkalire e kiS4nk frappgidines, ¢
Dimé¢hgidosgichhdrhecemttidn Dd)renvasdhaattd 4,586k COlunbiddinitasity,

I E(ﬂ bla u tr; in.v ini il : .
Caéagﬁ?jcrated WBI?;’] %@é@f%ﬁﬁg?& ge gié%%o%‘tﬁo#ned év[‘&%ﬁéﬂvgggﬁ ¢o eé?ee(’jlb}%)’fg 7820,
(Eisa dnnaslirfe ViadRinghatremiddnyr emisn. TRA BoME RAL feriamarSaswdptvaceine,
angi Gt AcaBia-anshiTa) acRIRRKES | Avtnanaganaus s RIHIRE \IeBreon, USA);

| d lass flif, | ith tonitrjle. Th '
oel R RS VRGP e hir s R S L St 2L
(CepbolerehiFtachiA VaBES. 2638 ianininGeoianas;theaititidiatdiidine, USA); AS,
(angREIRNIR e TP oUs A0 louned Anduies elsird o s Boun

washing with acetonitrile. The solid was further dried under high vacuum
Koreah Sifing 286 Ll SitaidinsatBiei £5b I At onk)drherresdy CF. 868596,
(PrizenctiRX Y06 inesss @BIN SBkd; WIS IEBENaFfiea) LhA34286(bA+1). Step
A Sro ey T 2 S B Al S NS S oot
2-methexyiidite (Eztneldesh hylbareiiea i qesoiehyUniserpimdneigsiands, and
MinrRdeQd IaidesHERaAmSION ABT 510, (Abbott, USA); AAL 993, (Novartis, Switzerland);

VEG?I': 6&1%’ %@iﬁ%’%ﬁ%‘é@?@%@g?fé?aﬁgp%@?ﬁﬂ%@}z,' RNl e on
Aging, USAY); SU 11248, (Pfizer, USA and SUGEN USA); ABT 518, (Abbott, USA); YHIS,
(Yantai Rongchang, China); S-3APG , (Boston Childrens Hospital, USA and EntreMed, USA);
MAb, KDR, (ImClone Systems, USA); MAD, alpha5 betal, (Protein Design, USA); KDR
kinase inhibitor, (Celltech Group, UK, and Johnson & Johnson, USA); GFB 116, (South
Florida University, USA and Yale University, USA); CS 706, (Sankyo, Japan); combretastatin
Ad prodrug, (Arizona State University, USA); chondroitinase AC, (IBEX, Canada); BAY RES
2690, (Bayer, Germany); AGM 1470, (Harvard University, USA, Takeda, Japan, and TAP,
USA); AG 13925, (Agouron, USA); Tetrathiomolybdate, (University of Michigan, USA); GCS
100, (Wayne State University, USA) CV 247, (Ivy Medical, UK); CKD 732, (Chong Kun
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followed by the addition of potassium carbonate (0.18g. 1.3 =op in 0.6 mL

ter. Pﬁc_l‘ (dPPO-CH2C12adduct (0.018 g, 0.022 rnmol) 1&
égr%dz ?Hsem RS Fwas purged with argon, sealed and heated at 8(?1 géfjglrg o%?mlﬁ%g

hours. Purification by MPLC (eluted with 5 then 10 % MeOH in CH2C12)
afforded the product as an off-white solid (78 mg, 44%). (ESI, pos. ion)
rn/z: 402.1 (M+H), General Method B. 0 Example 2 4- ( (6-phenyl-

Dan g[,1$%i§}1 tlggfe%B? T 3‘0-, Qaggg}ggg{ggéle\{i%z)rmgeﬁg% )fgclggx]‘? y)r%%ximfsa:[,e 81&), irsogladine
(INN), (Nippon Shinyaku, japan); RG 13577, (Avent?s, France); WX 360, (Wilex, Germany);
squalamine (pINN), (Genaera, USA); RPI 4610, (Sirna, USA); cancer therapy, (Marinova,
Australia); heparanase inhibitors, (InSight, Israel); KL 3106, (Kolon, South Korea); Honokiol,
(Emory University, USA); ZK CDK, (Schering AG, Germany); ZK Angio, (Schering AG,
Germany); ZK 229561, (Novartis, Switzerland, and Schering AG, Germany), XMP 300,
{(H{OMA, USA); VGA 1102, (Taisho, Japan); VEGF receptor modulators, (Pharmacopeia,
USA); VE-cadherin-2 antagonists , (ImClone Systems, USA); Vasostatin, (National Institutes
of Health, USA);vaccine, Flk-1, (ImClone Systerns, USA}); TZ 93, (Tsumura, Japan);
TumStatin, (Beth Israel Hospital, USA); truncated soluble FLT 1 (vascular endothelial
growth factor receptor 1), (Merck & Co, USA); Tie-2 ligands, (Regeneron, USA); and,
thrombospondin 1 inhibitor, {Allegheny Health, Education and Research Foundation, USA).

Alternatively, the present compounds may also be used in co-therapies with other anti-
neoplastic agents, such as VEGF antagonists, other kinase inhibitors including p38 inhibitors,
KDR inhibitors, EGF inhibitors and CDK inhibitors, TNF inhibitors, metallomatrix proteases
inhibitors (MMP), COX-2 inhibitors including celecoxib, NSAID’s, or ayf; inhibitors.

The present invention comprises processes for the preparation of a compound of
Formula I, I, II1, IV, V, VI and VIL
Also included in the family of compounds of the current are the pharmaceutically acceptable
salts and solvates thereof. The term "pharmaceutically-acceptable salts” embraces salts
commonly used to form alkali metal salts and to form addition salts of free acids or free bases.
The nature of the sali is not critical, provided that it is pharmaceutically acceptable. Suitabie
pharmaceutically acceptable acid addition salts of compounds of the current invention may be
prepared from an inorganic acid or from an organic acid. Examples of such inorganic acids are
hydrochloric, hydrobromic, hydroiodic, nitric, carbonie, sulfuric and phosphoric acid.
Appropriate organic acids may be selected from aliphatic, cycloaliphatic, aromatic,
arylaliphatic, heterocyclic, carboxylic and sulfonic classes of organic acids, example of which
are formic, acetic, adipic, butyric, propionic, succinic, glycolic, gluconic, lactic, malic, tartaric,
citric, ascorbic, glucuronic, maleic, fumaric, pyruvie, aspartic, glutamic, benzoic, anthranilic,
mesylic, 4-hydroxybenzoic, phenylacetic, mandelic, embonic (pamoic), methanesulfonic,
ethanesulfonic, ethanedisulfonic, benzenesulfonic, pantothenic, 2-hydroxyethanesulfonic,
toluenesulfonic, sulfanilic, cyclohexylaminosulfonic, camphoric, camphorsulfonic, digluconic,
cyclopentanepropionic, dedecylsulfonic, glucoheptanoic, glycerophosphonic, heptanoic,

hexanoic, 2-hydroxy-ethanesulfonic, nicotinic, 2-naphthalenesulfonic, oxalic, palmoic,



(6-phenyl- [1,2,4] triazolo [4,3 -b] pyridazin-3 -yl) methanol . A mixture of
1 - ( 6 -phenylpyridazin-3-yl)hydrazine (2.00 g, 10.7 mmol), glycolic acid

wWHB4R Hosks8 mmon', p-Te0111420 (2.55 g, 13.4 mmon in BaMedRB7016068
mL) was refluxed for 14 h. PhMe waggemoved in vacuo. The resulting

solids were diluted with water (30 mL). The mixture was brought to pH-10
with 2N 'NaOH. The solids were isolated solid by filtration, washed with
water and dried under vacuum to give an off white solid which was used

NP 5T 85 MDY BRAA Ot i, i

mesylo{(@npbrampid sRaivizdotoid, Bbiinabinyeicyiietioxg)ipsaimad galacturonic
acid. SGRAHT: %@%@&%t@ﬁ%@&%@ﬂé@gwa\d@%@ﬁiggﬂs@ﬁ - bof the current

. 4-chloroquinoline (465 mg, 2054 umol) and above alcohol (112 m%, 685
invengipmhinsiesestaiiicsHis) suekas spHs radeBRm B Es @iRLE e
magnbi$idal, pieranarcstiaciatian fa1c2br Jdie readbiidmiddpieivbssel| el difil primary,
0Ac_and washed with water. The water. layer.was exir [ t .
secor G S BT S P Sy ke,
arginipgedistindeméntioir oW Piperidine astidine 0Bl v FAVIRZ. O PROBI0AB 106y Bysine,
morpﬁémgﬁdvgiﬁﬂi%?ﬁmﬁﬁkiﬁﬂp@élnﬁl ol A Z 3oy T Mt i ReBcldilige. All of
to the abqve reaction, potassium hydride in DME can also be.utilized in a
these §ﬁﬁﬁ éﬁ;%%ﬁﬁéFpggﬁ%gfﬁgﬁqgare}lmeans ?rom e correspongmg compound of the

invention by reacting, for example, the appropriate acid or base with the compound of the
current invention. When a basic growp and an acid group are present in the same molecule, a
compound of the current invention may also form internal salts.
GENERAL SYNTHETIC PROCEDURES
The compounds of the invention can be synthesized according to the following
procedures.

The following abbreviations are used throughout the specification:

HOAc - acetic acid

MeCN, CHaCN - acetonitrile

NH;3 - ammonia

NH,CE - ammonium chlornde

Ar - argon

HBTA - O-benzotriazol-1-yl-N,IN,N',N'-tetramethyiuronium
hexaftuorcphosphate

HATU - O-(7-azabenzotriazol-1-y1)-N,N,N',N'-tetramethyluronium
hexafluorophosphate

PyBop - benzotriazo!-1-yl-oxy-tripyrrolidino-phosphonium
hexafluorophosphate

Pds(dba), - bis(éiibenzyiideneacetone) palladium

BINAP - 2,2 -bis(diphenylphosphino)-1,1°-binaphthyl

TEAC - : bis(tetra-ethylammonium)carbonate

BBr; - boren tribromide

BSA - bovine serum albumin

Bry - bromine

BOC - butyloxycarbonyl



Example 3 N-(4-((6-phenyl-(1,2,4]triazolo[4,3-b]pyridazin-3-
vl)methoxy)pyridin-2-y1)pyrrolidine-1-carboxamide. step 1.
W§2<900 0/008()89539PCT/USZOO7/016068 55
4- (é-pfhenf/ -(1,2,4]triazo|o(4,3-b|pyrig@zin-3-y1)methoxy)pyria‘fﬁgp%%%wg?é%g
To an argon purged flask was added cesium carbonate (0.24 g, 0.73
mmol),
3-((2-chloropyridin-4-yloxy)methy1)-5-phenyl-3aHpyrazolo[4,3-b]pyridine
0.0820 g, 0.24 mmol), tris(dibenzylideneacetone)dipalladium (o) (0.0056
Cs208%0.0061 miol), rac-2585 B G5RBMFHhosphino)-1,1'-binaphthyl (0.0091
CHO®, 0.015 mmel). The mékiissefvas taken up in dioxane (8 mL) followed by
CDCIQE addition of benzopt&gpg$ %“&%1&%%&% ml, 0.29 mmol). The mixture
was heated to reflux for Gﬁ. Re mixiure was cooled to room temperature
Cu  and filtered through a $18BF8F silica gel which was washed with a large |
Cul amount of 10% MeOH igdddldaibie resulting mixture was
B oconcentrated. The mixtﬁyre was reconstitued in THF (5 mL) and 1M HC1 (5
#ml.,) and allowed to sti %1}1%81@8}:] concentrated under reduced pressure.
DBUThe resulting residue wigk-thikasdiegclolh. €Hen{Bod28nmL) and suspended
B &9% sodium carpqna@is'gggt %Mgﬁ&gﬁ{ggéw filtration and utilized
without further purification. (ESI, pos. ion) m/z: 319.1 (M+H). Step 2.
DIAR. (4-((6-phenyl-(1,2,4)HisoBroRy BepnsiraeiR ete
DIEAl)methoxy)pyridin-2-udi}pyseolidietnikearkoxamide.

DMF - dimethyiformamide

DMAP - 4-dimethylaminopyridine
DMSO - dimethylsulfoxide |

EDC, EDCI - 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochioride
dppa - diphenylphosphoryl azide
EiQAc - ethyl acetate

FBS - fetal bovine serum

g - gram

h - hour

HBr - hydrobromic acid

HCI ' - hydrochloric acid

HOBt ' - 1-hydroxybenzotriazole hydrate
Ha - hydrogen -

H20, - hydrogen peroxide

Fe - iron

LiHMDS - lithiwm bis(trimethylsilyl)-amide
LDA - Lithium diisopropylamide
MCPBA - meta-chloroperbenzoic acid
MgSO, - magnesium sulfate

MeOH, CH,OH | - methano!

Mel - methyl iodide

CHChL, DCM - methylene chloride

NMP - N-methylpyrrolidinone

ML, ml - milliliter



To the resulting solid in THF (5 mL) was added TRIETHYLAMINE (0.17
ml, 1.2 mmol) followed by phenyl chloroformate (0.15 ml, 1.2 mmol). The
WieipeWESAllowed to stir for 2h. Added pyrrolidine (0.14 ml, RCT/EfS)/016068
and stirred for an additional 2h. The r¥action mixture was concentrated,
reconstituted in DMSO0 and purified via HPLC. (ESI, pos. ion) m/z:
416.2(M+H). General Method D. WO 2008/008539PCT/US2007/016068
. 56  Example 4 : :
N2 7-methoxy-N=((6-(3-mexk§tigesthiazol-5-y1)-(1,2,4)triazolo[4,3-
pa/chlpyridazin-3-y1)methyDsiaamnantihysisin-4-amine

Pd{OAc) - palladium acetate

Pa(OH), - paliadium hydroxide

Pd(PPhs)e - palladium tetrakis triphenylphosphine

Pd(dppf)Cls - 1,1-bis{diphenylphosphinojferrocene palladium chiloride

PBS . phosphate buffered saline

POCly - phosphorous oxychloride

K,COs; - potassium carbonate

KOH - potassium hydroxide

RT - room temperature

NaHCO; - sodium bicarbonate

NaBH, - sodiwm borohydride

NaBHM;CN - sodium cyanoborohydride

Na(QtBu - sodium tert-butoxide

NaOH - sodium hydroxide

NaCiO, - sodium chlorite

NaCl - sodium chioride

NaHPOy - sodium biphospate

NaH - sodium hydride

Nal - sodium iodide

Nay S0y - sodium sulfate

TBTU - O-benzotriazol-1-yI-N,N,N’,N’-tetramethyluronium
tetrafluoroborate

THF - tetrahydrofuran

EtN, TEA - tricthylamine

TFA - triflucroacetic acid

P(r-bu); - tri{tert-butyl)phosphine

H,O

water



1) Preparation of 3 -methyl-5-trimethyletannyl) isothiazole Butyllithium
(1.6M in hexanes, 18.9 ml, 30.3 mmol) was added to a stirred solution of
-methylisQthiazole (2.73 g, 27.5 mmol) in THF (80 mL) at -78
?’e@(ﬁ]l(g%%f%?ure was stirred at - 78C fgqr 30 min and gc%;ggzoom 16068
chlorotrimethylstannane (1M in THF, 27.5 ml, 27.5 mmol) was added
dropwise. After lh at -78C for Ih, the reaction mixture was quenched with a
saturated aqueous solution of NaHCO3. The water layer was extracted
with Et20. The organic WO 2Q 8/00§?§9%C&J S2007/016068 57 extracts
were combined, dried over Mg (o7l efed ana concentrated in vacuo.
The material (6.97g) was taken forwayd without further purificatign MS m/z
= 264.1 . Calc'd for C7H13N§J)Sf| 2) Preparation of tert-k
(6-(3-methylisothiazol-5-y1)- 7 o i
E1,2,41triazolg(4,3-bipyridazin-3-y1)rf earbamate HN is7 A pre
vessel was purged With Ar ard-charged-withrtertbuty | o ‘
(6-ch|oro-[1,2,4]tn§zo{tbhlt§f‘3-b)pyridazin-3- yI)methyIcaﬁ;‘iﬁBiz\}@L(‘ﬁo g,
17.6 mmol), tris(dibenzylideneacetone)dipalladium (0) (0. Q;WSSI
mmol), 2-dicyclohexylphosphinobiphenyl (0.618 g, 1.76 mmol). DMF (50
mL) was added, immediatél Ilowed by 3-methyl-5- _o
(trimethylstannyI)isothiazoIe 24.7 mmol). The reac ture
was stirred at 100C for Ih. Two mgte portions of
tris(dibenzﬁﬁd@ﬁé’é’&etone)dipamum(O)P@. 7, 0.881 mmolksand
2-dicyclohexylphosphinoBigh& 0.618 g, 1.76 mmol) werecadged every
hour for the first two hoursﬁﬁ@dﬂﬁ;. Reaction was then s EreN WS at
100C overnight, cooled to room temperature and concentrated in vacuo.
Purification by MPLC (EtOAC/MeOH: 100/0 to 90/10) afforded the title
compound (1.80g, 301 yield). MS m/z = 347.1 [M+H]4. Calc'd for
C15H18N602S: 346.41 3) Preparation oP(6-(3-methylisothiazol-5-y1)-

v)-7-methexyquinoline,

Step 1.

2-{7T-methoxvguinolin-d-vioxyiscetic acid.

A 250-mL, 3-neck, rb flask equipped with a magnetic stirbar, a reflux condenser and a powder
funnel was charged with potassium hydroxide (6.0 g, 90 mmol) then 2-hydroxyacetic acid (5.0
g, 65 mmol} with stirring. The solid reactants gradually reacted and liquified as significant
heat was generated. Upon dissolution of all the reagents, flask containing the hot 'syru]:‘:ry liquid
was immersed in a 170 °C oil bath, then a solution of 4-chloro-7-methoxyquinotine (5.0 g, 26
mmol) in anhydrous DMSO (20 mL, 4 vol wrt quinoline) was added dropwise over 20-30 min
via addition funnel. The resulting brown solution was maintained in the oil bath with stirring.

After 2.5 h, the flask was removed from the il bath, then quenched by the addition of water



WO 2008/008539PCT/US20071016068 58 Trifluoroacetic acid (2889 pl,
37505 pmol) was added to a stirred suspension of tert-butyl
WoL @otHet¥iiisothiazol-5-y1)- PCT/US2007/616068
(1,2,4)triazolo[4,3-b)pyridazin-3-y1)réthylcarbamate (464 mg, 1339 pmol)
in DCM (10 mL) at RT. The reaction mixture was stirred at RT for 45 min.
and then concentrated in vacuo. 2M NH3 in MeOH was added. Purification
by MPLC (DCM/MeOH+1tNE4OH) afforded the title compound (226 mg,
(106 69%yeldviVIBVRRZ)- 288 mqmiﬁgrb@wn'deﬂ@ﬁi@tl@mmeﬂﬁ 80 ick) bath, and

the n%x@&%%@é%’ﬂ'éﬁ&@n&%&%?tmé' Olaadftdn of 6 N HC1 (15 mL, 1 equiv to KOH),
rlazolo[4 3-b]pytidazin-3-y1)methyl)-1,5- nanhthyridin-4-amine
whw%ef@-# S RFZEIOE. 91K Y6 i S EgHBEL e gmixre t© PH 3. The
mgxt@démﬂmﬁﬂmd%m@ ﬁ%&m@amd:&cmmm@mﬁmslv&m dried under
na hth 295 Ql). were charge mi
vacu R G R B R RS e & A B IR By et
solidfiddr paicremgavesdihdiddoiilior Bh. 2M NH3 in MeOH was added.

Step Purification by MPLC (DCM/MeOH+1%NH4OH: 100/0 to 90/10) afforded
hetltle comound (720 mg, BO% y' Id MSm/z = 405. 1£M+r|;glei Calc'd

' .'ﬁ..‘ Bk ’3'; s 22 At L "':‘. L':A...":' yaceto &.

A miZ@@@WE@Wﬁ@@ﬂﬂ%@%})ﬁ&mme (0.372 g, 2.57 mmol), 1-hydroxy-7-aza-
benzotriazole {0.350 g, 2.57 mmol), EDC (0.641 g, 3.34 mmol), 2-(7-methoxyguinolin-4-
yioxy)acetic acid (0.600 g, 2.57 mmol} and diisopropylethylamine (1.34 ml, 7.72 mmol) in
DMF (20 mL) was allowed to stir at 50°C for 2h. Concentrated. Reconstitued in MeCN (30
mL). Concentrated with cooling. Product crashed out of solution and was isolated by
filtration. Used without further purification. (ES], pos. ion) m/z: 234.1 (M+H}.

Step 3.

4-{{6-chlore-11.2.4ltriazeloi4.3-bipvridazin-3-yDimethoxy)-7-methoxvaguinoline.

N'-(6-chloropyridazin-3-yi)-2-(7-methoxyquinclin-4-yloxy)acetohydrazide (2.53 g, 7.0 mmol)
was suspended in tetrahydrofuran (50 mL) then added triphenylphosphine (2.8 g, 11 mrnol)
and trimethylisilyl azide (1.4 ml, 11 mmol). To this suspension, was added
diethylazodicarboxylate (2.0 ml, 13 mmol) in rapid drops with a syringe. The mixture became
clear and hot to the touch. The reaction mixture was heated at 50 °C for 30 minutes. The
reaction mixture was concentrated in vacuo. The remaining oil was triturated with diethyl
ether, A gel-like solid formed which was collected on a glass fiit, washing with dicthyl ether.
The solid was then triturated with ethy! acetate, and finally acetonitrile. An amorphous solid
formed which was collected on a glass frit, washing with acetonitrile, The solid was further
dried under high vacuum. In addition, the ethyl acetate filtrate was concentrated in vacuo. The
remaining oil was then triturated with acetonitrile. Ann amorphous solid formed and was
collected on a glass fiit, washing with acetonitrile. The solid was further dried under high
vacuum affording 4-({6-chloro-[1,2,4]triazolo{4,3-b]pyridazin-3-y)methoxy)-7- ’
methoxyquinoline as a tan solid. MS (ESI, pos. ion) m/z: 342.1 (M+1).

Step 4,

4-({6-(3-flucrophenv])-1.2 4Vtriarolo]4.3-bipyridarin-3-yvIimethoxy)-T-methoxyguinoline,
3-fluorophenylboronic acid (0.092 g, 0.66 mmol) was added to a suspension of 4-({6é-chloro-

[1,2,4]triazolo[4,3-b]pyridazin—?:—yi)mcthoxy)-?-methoxyquinolinc (0.150 g, 0.44 mmol)in2.5



N_NH2 iN Example S
7-methoxy-4-(2-(6-phenyl-[1,2,4]triazolo[4,3-b]pyridazin-3-

Ilne Step 1. Ethyl 3-(7-methoxyquinolin-4-yl)pr
‘i%eé?égro-g?%wthoxygumolme (0.35 g,52 mmol), tri-tbutylphosp OI%P@&]HE}@&SQWW)GS
tetrafluoroborate (0.05 g, 0.2 mmol), and
tris(dibenzylideneacetone)dipalladium (0) (0.08 g, 0.09 mmol) were
combined. The reaction vessel was purged and flushed with nitrogen

three times, follow iti -etho 3 oxopro Izin
mL dlf?ﬁegﬁgmla’%‘%h?& %X\g:ﬁ%%y 1(I)k\"ne ééﬂlattc ToR |x Ure Was m?cr%\e/zv Tg rg mmol) in
0.6 ml5028:fo Pl hjdppés OipCh eddnpl €66 BQQWQMWMF@GGQC@@MW@ flask was
purgefl %ﬁ%@%ﬁ@@feﬁ%@' 'BUL.%‘&I&&%W@%? War ﬁ%&ﬂ@%?ﬁ&@ﬁcfﬂt@tm@ {eluted

artitioned between water and ethyl acetate. Extracted with ethyl acetate
with s4hen d Gy Matdbig dite Hyalanid e promied At a8G WesRHE (dhae 4470)-
(ESL, @¢er imagnesivoe suffesetinnd concentrated. Purified by MPLC with a
gradient of 20 to 50% EtOAc in CH2C12.(ESI, pos. ion) m/z: 354.1 (M+H).
Step 2. WO 2008/008539PCT/US2007/016068 60

General Method B.

i X
5 4 %~ N
H03 OH HO R3 R b r“ =
RU_X, R* R* Ré (T
] N . R _X.
= N"NHZ =~ - NTR ———erer— Bt O, R3
H =N RZ X, R?
2 (Y
N
oo

Examgle 2

4-{{6-phenyl-{1,2,4]triazoloi4,3~-blpyridazin-3-

v1l)methoxy} gquinoline.

Step 1.
(6-phenvli-[1l,2,4]ltriazolel4,3-bipyridazin-3~-viimethanol.

A mixture of 1-{é-phenylpyridazin-3-yl)hydrazine (2.00 g, 10.7

" mmol), glycolic acid (0.825 g, 10.8 mmol}), p-TsOH'HO (2.55 g,
13.4 mmol) in PhMe (50 mL) was refluxed for 14 h. PhMe was
removed in vacuc. The resulting solids were diluted with water
(30 mL}). The mixture was brought to pH~10 with 2N NaOH. The
solidg were isolated solid by filtration, washed with water and
dried under vacuum to give an off white solid which was used
without further purification. (EST, pos. ion) m/fz: 227.0
(M<H) .



7-methoxy-4-(2-(6-phenyl-(1,2,4]triazolo[4,3-b]pyriclazin-3-
yhethyl)guinoline. Ethyl 3-(7-methoxyquinolin-4-yl)propanoate (156 mg,
BB Nas combined with 1-(6-phenylpyridazin-3-yl)hydragiesaso16068
mg, 0.62 mmol) and pTsOH"H20(140%ng, 0.72 mmol). The mixture was
microwaved at 150 C for 60 minutes. The residue was taken up in DMSO
and purified by HPLC and neutralized to yield the desired product as an
off-white solid. (ESI, pos. ion) in/z: 382.1 (M+H). Example 6

Step] £3- ((7 methoxyqumolln -4- yloxy)methyl) (1 2 4]tr|azolo(4 3-

mrn d aimethylEmipre2. Dmsaiutersdht .36 milkture of
a-cRIEZHMLIN THE (302 é%gso g%vgsd ??8‘1" yfoL 24 min g%%eda sodium, (45,

triacetoxyborohydride (0.1 and stirred for
ng, coheehated. Susp¥fded - BMYO, ffer8F thrdiRgh eM5-GNractddisere was

st1memedeon1|§BH:Ph&d@om@@mxxea&w&@ma@ﬂ&d%ﬁndma%e
Sic Wlth 9%, sodlum o te Remov atlles vac rodu
el Gy ARG N S B 4 E R EeT

cras cimout and WaS ISO 10N.
The f@fa@%HMN@@zwﬁo.2.xvv@c2©®@/®083399@qmszw®wo¢@9@&m layer was

dr:n.&%?il@% YM%saggh?yiéké(@e@?)@wogqmdééme@&ah %@leaCélp :
I’IaZO rgazin methox uinoline reparea in a
PurPf ;s: agx&l,é %g%g %)1%4 H: /B to 85/5)

similar mann
affqmgint;w)q1;21,¢]tmmm]pymasm -Gegiipheivyd)-NyMdimetbylmet (M+H) .

In 488204B%: to the above reaction, potassium hydride in DME can
also be utilized in a similar manner.

General Method C,

ci ; N, R
_ TSN
O N
@] R e
RZ . /2<R3 O 3
/x Y \N ,2<§3
— z
ey ,N
N

N-{4-({6- phenyl [1,2,4}ltxiazolof4,3-bipyridazin-3-

yllmethoxy) pyridin-2-vi}pyrrolidine-l-carboxamide.

Step 1.



Example 8 4-((6-(3-fluoro-4-(morpholinomethyl)pheny1)-
[1,2,4]triazolo[4,3-blpyridazin-3-y1l)methoxy)-7- methoxyquinoline.
\)Ef’é%@srﬁ?sgag)a §imi_|ar manner as above (4'(3', PCT/US2007/016068
(7-methoxyquinolin-4-yloxy)methyl)zL1,2,4]triazolo[4,3-

b]pyridazin-6-y1)phenyl)-N,N-dimethylmethanamine. WO
2008/008539PCDUS2007/016068 62 Example 9
2-fluoro-N-(2-methoxyethyl)-4-(3-((7-methoxYquinolin-4-

- RV R(1,2 4 iazQlold PV o Rgns GV PR 28I fie ALBMIHLG Pl atn- 2 -

: methyl Z2-fluoro-4-(3-((7-methoxyquinolin-4- . -
yloxy)methyl)-[1,2,4]triazolo(4,3-b]Ff{din-6-yl)benzoate (.468 q, 1.06

To anmothpieparedatcaming taveenstalddethed A)randdithivmdnedraxides g,

0. 73RS, (02239, i-é%ga;gggg@;%iﬁ@czgyaxgym@rgw %Q%%%E:ﬁ@aan-

mL) was ‘heated. to 4 Brought td neaf neutral pH with Cl.

PYrazeiceifirated ] Raohébe# with REEN 920 i3 hiMe (20 ml.). Used
crisNighed:- el purbicationcAdnixtwe1afamathayethytaning €09330nbos 1

.36 mmo)), HATU. (0,24 g, 0.62.mmol),Hunig'sBase, (0.24 ml, 1.4 mmol),
oL B T e SR SRR ey T Brnapntiy I B 002
g, J108)tharcio[4,3-BBgy itk gy | Wenzbidwrid Wr1531gS0.84anmoldnmD)

fo11RMEAVES allowed fgtiratiogm temperative doldhiqeneentigtedo m1, 0.29
Purified on RPHPLC.Took fractions containigg ro_dﬁuct an\%madehbasic
& o] Ga- The

mmoY it oF G EABON TS THEVOTRHISS Weré FeRfotciFin grture

tuo and tha
was grodiedvas isotated byditteatimmBricthdnder Macued. MSoaugh 503 ug of

s11 1M Y=Galpd fon, G20:133EN00HP025 - Example lGount of 10% MeOH in
CH;Clz;. The resulting mixture was concentrated. The mixture
was reconstitued im THF (5 mL) and 1M HCl (5 mL) and allowed to
stir for 3h then concentrated under reduced pressure. The
resulting residue was triturated with ether (3 x 20 mL) and
suspended in %% sodium carbonate. The solid wag isolated by
filtration and utilized without further purification. (ESI,

pos. ion) m/z: 319.1 (M+H).

Step 2.
N-(4-((6-phenyl-[1,2.4]triazolol4,3-blpyridazin-3-

viimethoxvipyridin-2-vl)pyrrolidine-l-carboxamide.

To the resulting solid in THF (5 mi)} was added TRIETHYLAMINE

(0.127 ml, 1.2 mmol) followed by phenyl chloroformate {0.15 ml,

1.2 mmol) . The mixture was allowed to stir for 2h. Added

pyrrolidine (0.14 ml, 1.7 mmol} and stirred for an additional

2h. The reaction mixture was concentrated, reconstituted in

DMSO and purified wia HPLC. (ESI, pos. ion}) m/z: 416.2 (M+H} .
General Method D.



2-fluoro-4-(3-((7-methoxyquinolin-4-yloxy)methyl)-
(1,2,4)triazolo[4,3-b]pyridazin-6-y1)-N,N-dimethylbenzamlde Prepared in
VEOsHBE0RENner as 2-fluoro-N-(2-methoxyethyl)-4- PCT/US2007/016668
(3-((7-methoxyquinolin-4-yloxy)meth§f)-[1,2,4]triazolo[4,3-
b)pyridazin-6-y1)benzamide. WO 2008/008539PCT/US2007/016068 63
-0 Example 11 2-fluor0-4-(3-((7-methoxyquinolin-4-yloxy)methyl)-
[1.2,4]triazolo[4,3-b]pyridazin-6-Y1)benzamide. Prepared in a similar
manner as 2-fluoro-§-(2-methoxyethyl)-4-(3-((7-

methoxyquinolir’f—1 xymethyl)-(1,2,4]trjagelo[4,3- XL pe
crh]pytidazin-6-y1§beRzamide. Example R R x /Z<R3
%@gﬁhenx}-ﬂwm,a@ Yrigagin-3- . N
yl)Methixy)quinoline-7-carboxami iXture of N

4-((6-phenylll1,2,4]triazolo[4,3-bipyridazin-3-y1)methoxy)quinoline-7-

carbonitrile (0.300 g, 0.793 mmol) and SULFURIC ACID (3.00 ml, 56.3

mmol) was heajed at 90C for 30 min. Quenched onto ice and sodium

bicarbonate? ¥ty solid by filtration and purified on RPHPLC. Fractions

containing prb‘éﬁ]%ére treated with 99.- sodium carbonate. Removed
~volatiles. Productyraghed out and was isolated by filtraton. MS m/z =

397.1 [M+F})*.§aIEZFf,@ar C22H16N602: 396.4.

TN

d
\[;/L*’N
XN

el
[ NyN
-

7-methoxy-N-{ (6~ {3-methylisothiazol-5-v1)-[1,2,4]triazclo{4,3~

blovridazin-3-vllmethyl) -1, 5-naphthyridin-4-~amine

1) Preparation of 3-methyl-5-trimethylstannyl}isothiazole

Butyllithium (1.6M in hexanes, 18.% ml, 30.3 mmol} was added to
a stirred solution of 3-methylisothiazole (2.73 g, 27.5 mmol}
in THF (80 mL) at -78°C. The reaction mixture was stirred at -
78°C for. 30 min and chlorotrimethylsﬁannane (1M in THF, 27.5 ml,
27.5 mmol) was added dropwise. After 1h at -78°C for 1h, the
reaction mixture was quenched with a saturated agqueocus solution

of NaHCO;. The water layer was extracted with Et,0. The organic



WO 2008/008539PCT/US2007/016068 64
1-((6-phenyl-(1,2,47triazolo(4,3-b]pyridazin-3-y1l)methyl)-1H(1,2,31triazolo
ine. Step 1. To a solution of ethyl
‘5 %nltropyrldln 4-ylamino)acetate (341 g, 6.26 mmol) (preparegmsz(mm}m{}ﬁ8
according to J. Med. Chem. (1991), 34, 2993.) in THF (10 mL), MeOH (10
mL) and water (5 mL) at 0C was added lithium hydroxide, monohydrate
(O 522 ml, 18.8 mmol). Stirred at OC for 30 min. Acidified to pH-4 with
HC1. Conceptrate otr ed Wlth N (4 follawed by
ext e(@ﬁnﬁ)c m%(Upn1D gw%gh, QJEEE %Q
conqeestméwﬂpwmmg%)hwmmarnb 6 265Mfbl)was taken forward
mtﬂaa(apr@ﬁylﬁmﬁa@m&%aﬂo}ﬁ fsnmpd) fallawed by HAJA (3-57 gox
cTH SSmmoI Stirred for 30 min. Concentrated. Partitioned between DCM
3@@ mSLr} anas Warst (30 mL). Filtered and isolated solid material. Washed
with water (10 mL) and DCM (10 mL). Dried under vacuum. MS m/z =

ﬁ%ﬁ]t%&fi@éort%%'lé&@ B %@563 %%@ﬁi&@éﬂtﬁ%%&i 5-y1)-

temperature was added diis ropyl azo late (0.715 ml, 3.63
mmol). Heated to -70C for 3 . React complete. Concentrated.
Purified on silica gel. 0 to 79 MR 2 012 with 1% NH40OHMS m/z =
348.1(M+11". Calc'd for C1.,H13N%Q2: 847¥8. Step 3. To a mixture of
3-nitro-N-((6-phenyl(1,2,41triazolo[4, b]p%dazm 3-yl)methyl)pyridin-4-a
mine (0.373 g, 1.07 mmol) in THF (10 mL), Meow (5 mL), EtOH (10 mL)

was added Raney Nickel (wet, w she | tirred for
n B B EB o Rt Rt Rt SRaIS Wi core-
but¥Rrolfh @P0.a59m hcfodidd: @cﬁrﬁ:@hﬁéﬂeoﬁ UsbEXHiEHEYE ﬂmﬁér
y1) meEfication-daaira =318 (Y+1)y. Galewdes CI7THISN7: 317.4.

tris{dibenzylideneacetone)dipalladium (0) (0.807 g, 0.881

trlmethylsnyl a2|de (O 482 ml, 3 63 mm H\? HF (10 mL) at room

mmol), 2-dicyclohexylphosphinobiphenyl (0.618 g, 1.76 mmol).
DMF (50 mL) was added, immediately followed by 3-methyl-5-
(trimethylstannyl)isothiazole (6.46 g, 24.7 mmol). The reaction
mixture was stirred at 100°C for 1h. Two more portions of
tris(dibenzylideneaaetone)dipalladium(o} (0.807 g, ©0.881 mmol)
and 2-dicyclohexylphosphincbiphenyl (0.618 g, 1.76 mmol) were
added every hour for the first two hours of stirring. Reaction
was then stirred was at 100°C overnight, cooled to room
temperature and concentrated in vacuo. Purification by MPLC
{EtQAC/MeOH: 100/0 to 920/10) afforded the title compound
(1.80g, 30% yield). M8 m/z = 347.1 [M+H]®. Calc’'d for
C15HI1BNGO2S: 346.41

3) Ereparation of (6-(3-methylisothiazel-5-y1)-

{l1,2,4ltriazclo4,3-blpyridazin-3-ylimethanamine




Step 3. To a solution of N4-((6-phenyl-(1,2,4]triazolof4,3-

b]pyridazin-3-yl)methyl)pyridine-3,4-diamine (0.0640 g, 0.202 mmol) in

WML RaLy Was added sodium nitrite (0.0153 g, 0.222 mmOop-HWakek i4s063

mL). Stirred for Ih. Concentrated. Togk up in. DMSO and purified on

RPHPLC. Took fractions containing product and made basic with 9%

sodium carbonate and removed volatiles in vacuo. Product crashed out

and was isolated by filtration. MS m/z = 329.2[M+11+. Calc'd for
Trlé&ﬁééaéé%é¥§3§c£§365$%§4 37505 umol) was added to a

3-((LH-imidazo[4,5-c pyrldln -1- yIZmethi/I) -6- phenyl(l 2 4{[r|azolo[4 3-b pyrl
Stlﬂﬁ?meﬁﬁﬁﬂﬁ&ﬁﬁﬂﬁ tert 3-methylisothiazo 1) -
{1, NA((6xphenyl[d,Rs4ltriazDiot4, Sda] pyricazin-B) yhmethybpyridine84- (464 mg,
133 9 %‘Qf)(o:&? %9(29? %@ rﬁ[’ﬂg") t{-.'eﬁ‘é" O&tﬁgfo@.gt?t@o%th%Q:mO%as

and p-TsOH (0.0039 g 0.020 mmol) was heated at 80C. After 2h reaction

Stizregmplet®IREGEICH WAL Bondeilr iE@ T SRS DRSS a8 plAified - 2M NHa
in W%&&@aatomﬂmﬁﬁdw waredreabesh i 39% serityoH )

gy o7 /olatiles removed. Collected pradyct byft tio /z = _
art PR, R o BTN 2 4578 s Y2ty R RS 2472
[M+12Db8lm$53’9p(‘§mJ§29@W@m6668 B&SER&mMple 15 4- ((6- (3-fluoro-4- (2
-morphollnoethoxy) phenyl)

2- (a3 maibapguinolin-4- “yLoxy)methy1)-
[1,272%?@76@0’(1‘?‘5]’5?@52756 -yl)phenol (.253 g, 0.606 mmol)(prepared
according to General Method A) in THF (10 mL) was added DEAD (0.144 -
ml, 0.909 mmol). Stirred at room ¥efiperature for lh. Concentrated. Purifed

isolated by filtration. MS m/z =
530.5.

(6-{3-methylisothiazol~-5-y1)-[1,2,4)triazolo(4,3-bipyridazin-3-
yl)methanamine (548 mg, 2225 pmol) and 8-chloro-3-methoxy-1,5-
naphthyridine (576 mg, 2959% umol) were charged in a microwave
vial. 2-butancl {7 mL} was added and the reaction mixture was
stirred at 120°C under micro-waves irradiation for 8h. 2M NH; in
MeOH was added. Purification by MPLC (DCM/MEOH+1%N340H:.1GG/O to
90/10} affoﬁded the title compound (720 mg, 80% yield). MS m/=z
= 405.1 [M+H]". Calc’'d for CLI9H1ENBOS: 404.46
General Method E.



Example 16 2-chloro-N-(2-methoxyethyl)-4-(3-((7-metboxyquinolin-4-
yloxy)methyl)-11,2,41triazolo[4,3-blpvridazin-6-y1)benzamide. Prepared
' imilar manner as 2-fluoro-N-(2-methoxyethyl)-4- ‘
%@?ﬁ%éﬁ%ﬁyguinolin-4-yloxy)methgg,)-(l,2,4]triazo|o(4,3- PCTIUS2007/016068
b)pyridazin-6-y1)benzamide. MS m/z = 519.1 (14+1r. Calc'd for
C26H23C1N604: 518.9. WO 2008./008539PCT/US2007/016068 67
Example 17 4-((6-(3-chloro-4-(3-methy1-1,2,4-oxadiazol-5-v1)phenyl)-
(1,2,41triazolo[4,3-b]pyridazin-3-yl)methoxy)-7- methoxyquinoline. HATU
(0.370 g, 0.974 mmol) and 2-GkfafO>g¢-N
(3-((7-methoxyquinolin-4-yloxy ,2,4]triazo|o[4,§5_,/xi e
b]pyridazin-6-yl)benzoic acid (0.300 g/ 0.650 mmol) wer:ggg A uplin DMF
f

(5 mL). Added Kunig'sBase (0.339 mi»1.85 mmol). Stirr r in.
Added (me%%tamidm&%iggﬁg&mmol). Stirred.for an
additional 30 mifi. Removed DMF in vacuo. Suspend%d in yater Isolated
product by filtration.Frhe resulting solid was allowed to nee™vacuum.
Split into 3 portions and separately took up in dioxane (4 e
microwave tube and heated for 12 min at 150C. Combined all 3 reactions.
Concentrated. Purified on RPHPTC " ggk fractjons containing product and
made basic with 9% sodium carbonaf oved volatiles in vacuo.
Product crashed out and was isolated ®y-filtratioh. MS m/z = 500.0 [M+1]*.
Calc'd for C25HI6C1N703: 499.1. Example I8 WO
2008/008539PCT/US2007/Q 8 \

N. [
= NTN
N
Example 5
?-methoxy~4~(2»(6—phenyl—Il,z,éltria;olo{4,3—b]pyridazinw3»

vlilethyllquineline.

Step 1.
Ethyl 3- {7-methoxyquinelin-4-yl)propancate.

4~chloro-7-methoxyguinoline (0.35 g, 2 mmol), tri-t-
butylphosphonium tetraflucroborate (0.05 g, 0.2 mmol), and
tris(dibenzylidencacetone)dipalladium (0) (¢.08 g, 0.03 mmol).
were combined. The reaction vessel was purged and flushed with
nitrogen three times, followed by addition of 3-ethoxy-3-
oxopropylzine bromide in THF (10 mL, 5 mmol, 0.5 M). The
reaction mixture was microwaved at 150 °C for 60 minutes. Upon
completion, ammonium hydroxide (10 mL) was added. After 30
minutes the mixture was filtered and the filtrate was
partitioned between water and ethyl acetate. Extracted with
ethyl acetate (3 x 20 mL}). The organic layers were combined,
washed with brine, dried over magnesium sulfate, and
concentrated. Purified by MPLC with a gradient of 20 to 50%
EtOAc in CH.Cl,. {EST, pos. ion) m/=z: 354.1 (M+H).

Step 2.



68 7-methoxy-4-((6-(1-methy1-1H-1,2,3-triazol-4-y1)-
[1,2,41triazolo[4,3-a]pyridin-3-y1)methoxy)auinoline. Step 1.
wshugyirwsphonium tetrafluoroborate (0.0377 g, 0.130 mraghyisaee7/016068
tris(dibenzylideneacetone)dipalladiugga (0.0594 g, 0.0649 mmol),
trimethylsilyl acetylene (1.82 ml, 13.0 mmol), 4-((6-
bromo-[1,2,4]triazolo[4,3-a]pyridin-3-yl)methoxy)-7- methoxyguinoline
(0.500 g, 1.30 mmol) were taken up in dioxane (10 mL) and triethylamine
m-mééﬁah;Aﬁd@QJQUT; {gJQﬁiﬂp@f¥@ﬂ§¥B§@@&8@@3@4r“1&a21n 3-

VieOH potassium carbonate

- hargeexeatsi-ARewed to stir for 30 min. Filtered through a plug of Celite
Ethﬁndscdmemwakmﬁmcmmwmpmmd filtecednthroWgle & mmol)

wasl%ggﬂié@ﬁaéﬁ%ﬁ?éﬁqﬁ hery 1pyr1daz1n—3— lYhydrazine (115 mg,
4-((6-ethynyl[1,2,4]triazolo[4,3-a]pyridin-3- methoxy) -7-methoxyguinoline

0.62 praGh), 2041 RFEAH HRCEAAS 67 CTO1/ AFHRY) 330 BB 3LHgg was
micyobdiveD = ((0mihynyltb2 Auiazoloidds. The residue was taken up
. |d|n me ox)7m%gy 0 0,
n ’:%llan}é}é’th)l;TS|l>%‘)i E; a%de O% ¢ %%g; Llf%?ﬁ%% g%uri%? aés%gg%t)él %O 528
des:quzpmﬁésm FRIEHY ﬁni§ aﬁameﬁmlh@;) WEESTdSRPE droffeha /%
31g2 coppessylfate (0.00966 g, 0.0605 mmol) solution. Stirred for Ib.

Concentrated.Suspended in water and extracted with CH2C12 (3 x 5 mL).

Dried over sodium sulfate and concentrated. Took up crude mixture in

DMF (4 ml.). Added cesium fluoride (0.368 g, 2.42 mmol) and heated to

60 for Ib. Concentrated. Purified on RPHPLC. Fractions containing

product were treated with 9% sodium carbonate and volatiles were

’ i and was isolated by

13,7N702: 387.4. WO

20081068539PCT/U82007/016068 69 Exampl
(E/S)-7-methoxy-4-((6-pheryj{taA iazolo[4§‘b]pyridazin-3-
»

yl)methylaulfinyl)quinoline. In a 5Q mii roypd bgttom flask under N2 were

dissolved 7T

7-methoxy-4-((6-phenyl[1,2,4]triazolo[4, fiazin-3-yl)methylthio)quino

line (prepared according to GeneéaIMe@od) (220 mg, 551 pmol) in 5.5

mL of DCM then cooled down at=F8~c=amd-treated with solid m-CPBA

(77%) (124 mg, 716 pmol) then waLmed slowly to rt over 31-i. The
{(4- (@aqtm&@ﬂawa%ﬂﬂ@ﬁﬂrwmQWWE.QIIZQQ withaNabH€O3 1014, 3-
bl sat T > aqueou: has extra t_3X£N|th DCMth,en the organic

3 reretHait-cofcen Sreduice

- (:pféééwmefh@:cPIMMumWaypamdnbymC usmmmmw% fa,3-

o] pﬁQMM?Q%XM&%%%BQﬂ P fg&é@fédm to General
7-metho fl 4-((6-phenyl[1

24]tr|azolo yrlda2| glmet ylsulflnyggl )
Methigh fid (10 gozﬁre%y?eﬁdm?awﬁféds RS2, | iy Selution
in Qdic'ddor&22H17N5025m4i6.0. Bxamyie 28 mL) was allowed to stir
for 20 min. Added sodium triacetoxyborohydride (0.15 g, 0.73

xture of

mmol) and stirred for 4h. Concentrated. Suspended in DMSO,
filtered through a 0.45 uM acrodisc. Purified on RPHPLC. Took
fractions that contained product and made basic with 9% scodium
carbonate. Removed volatiles in vacuo. Product crashed out
and was isolated by filtration. MS m/z = 441.2 [M+1}'. Calc’'d
for CusHasNgO,: 440.2.



3-(3-((7-methoxyquinolin-4-yloxy)methyl)-(1,2,4 1triazolo(4,3-
blpyridazin-6-y1)-N,N-dimethylprop-2-yn-1-amine. In a 10 mL sealed tube
windessNgsvgere dissolved dichlorobis(triphenylphosphine)palladiwrogd7/016068
mg, 59 pmol), AcNdimethylprop-2-ynstL.-amine (97 mg, 1170 pmol),
4-((6-chloro[1,2,4]triazolo(4,3-b]pyridazin-3-yl)methoxy)-7-

methoxyquinoline (prepared according to General Method A) (200 mg,

585 pmol), TRIETHYLAMINE (1631 pl, 11704 pmol) and COPPER()

IODIDE (11 mg, 59 pmol) in 3 mL of MeCN then stirred WO
2008/008539PCT/US2007/016068 70 afY heated at 80 C for 10h. The

crude reaction mixture was directly purified A C (ISCO) with DCM /
DCM:MeOH:NH40H (90:10:1) 95:5 to afforde b
3-(3-((7-methoxyquinolin-4-
yloxy)methyl)-[1,2,4]triazototd, 3-bdpy azin 6- ﬁ -N,Ndimethylprop-2-yn-I-
amine (26 mg, 11% vyield a yellQw 3 /z = 388.2 (14+11+.
Calc'd for C22H20N602: 389.2. 1.4 Tl Ex3mpl§ 21w
8-((6-phenyl-(1,2,41triazolo[4,3- b)pyrlda2| 3ZyNthethylamino)-
1,5-naphthyridin-3-ol. In a 25 mLgsealed fubg was dissolved 7-

methoxy-N-((6-phenyl-(1,2 4]tr|a2‘t31‘0°‘7€5"“b’)mridazin-3-
yl)methyl)-1,5-naphthyridin-4-amine (prepared according to General
7 mé‘ﬂﬁ&@ﬁ-&)—@@@ mgﬂ@o’éma‘l@i)ﬂaﬁmiqu&wﬁnatp&wxhen stirred

H#?a%@ was @(tm@x \mww@wmserlﬂre(@rgéﬁ|%1m?éma§’aﬁé%%P 4=
yloﬂ@%@ﬂyfﬂerqq apd gppeentraled under raqueedquessire -The srdeyl) -N, N-

mixture was |f|ed by MPLC (ISCO) with DCM:MeOH:NH40OH (90:10:1)
Aime LAY HER TRTHRSAWith hot EOH to afforded

8-((6-phenyl[1,2,4]triazolo(4,3-b]pyridazin-3-yl)methylamino)-1,5-

naphthyridin-3-ol (230 mg, 79.6% yield)}as a tan solid. MS m/z = 369.1

[M+1]/.. Calc'd for C20H15N20: 370.0. W N

2008/008539PCT/US2007/016068 b

4-{({6-(3-fluoro-4- {morpholinomethyl) phenyl) -

[1,2,4]triazolol4,3-blpyridazin-3-vl)imethoxy) -7~

methoxyguinoline., Prepared in a similar manner as above (4-(3-

{ (7-methoxyquinolin-4-yloxy)methyl) - [1,2,4}triazolo[4,3-
blpyridazin-6-yl)phenyl) -N,N-dimethylmethanamine.




71 Example 22
N-((6-phenyl-(1,2,47triazolo[4,3-b]pyridazin-3-y1)methyl)-7-(2-
woyreadigiesky 1)ethoxy)-1,5-naphthyridin-4-amine. In a 10 mL pealeeztabe16068
under N2 were dissolved CESIUM GARBONATE (221 mg, 677 pmol),
8-((6-phenyl-[1,2,41triazolo[4,3-b]pyridazin-3-
yl)methylamino)-1,5-naphthyridin-3-01 (50 Mg, 135 pmol), 1-(2-
chloroethyl)pyrrolidine hydrochloride (46 mg, 271 pmol) and SODIUM
IODIDE (41 mg, 271 pmol) in 1 mek=ifIMSS then stirred and heated at 75

C for 3h. The reaction mixture was diluted with 1420 and the aqueous
phase was extracted 3X W|th DCM then the organlc Iayer was drled over

yio;ﬁ%@ﬂyﬁs ptﬂﬁ.ﬁect I@y MBJ&Q&Z&Q@L W%MM&&MG@MH&&&@;@@
(‘5190 10:1)100: Ot 9 % fforded N- (% 2641tr|a§918 3

A mag Byn&af’ f-30 ﬁ‘)-‘mg y%— - ?pyrro%ldl I yf ethoxy }i R

y loxyaprehyridin-4tamihet (7omgatadeldf as M%Wﬁﬂiélmssmﬁi gpgorate

(. 4d§/|+q]-1*1cé‘53 iR G26H26NR0- 487l cording to General Method A)

thoxv-4-((5-phenyl-(1,2,3)t lo(1,5- din-3- let1S1)11
a0 G A B3 ST S OB a SEmiate. o FRBLlos gy THF (20

mL} ,methyd2- (4mhmylwudlm®qﬁadaamqsms heated to 40°C for 3h.
Brou\gggogg/ @@é%gﬁgéﬁio%%ﬁ%ﬁ {f HC1. Concentrated.

Azeotroped with MeCN (20 mL) and PhMe (20 mL}. Used without

futher purification. A mixture of 2-methoxyethylamine (0.033
‘ml, 0.38 mmol), HATU (0.24 g, 0.62 mmol)}), Hunig'sBase (0.24 ml,
1.4 mmol),

2-fluoro-4-{3-((7-methoxyguinolin-4-yloxy)methyl) -
[1,2,4)txriazolol4,3-blpyridazin-6-yl)benzoic acid (0.153 g,
0.34 mmol) in DMF was allowed to stir at room temperature fox
ih. Concentrated. Purified on RPHPLC. Took fractions
containing product and made basic with 9% sodium carbonate.
The volatiles were removed in vacuo and the product was
isolated by filtration. Dried under vacuum. MS m/z = 503.2

{M"“i]+. Calce’d for CoeHaaFNgO4: 502.5.

Example 10

2-fluorc-4- {3- { {(7-methoxvauinelin-4 -yloxy)methyl} -
[1.2,4)ltriazolol4,3-bipyridazin-6-v1)-N,N-dimethylbenzamide.

Prepared in a similar manner as 2-fluoro-N- (2-methoxyethyl) -4-
(2- ((7-methoxyguinolin-4-yloxy)methyl)-[1,2,4] triazolo(4,3-
blpyvridazin-6-yl)benzamide.



Lohse, O.; Thevenin, P.; Waldvogel, E. Synlett 1999, /, 45-48) (0.504 g,

2.22 mmol) in 12 mL CH3CN was added DBU (0.501 ml, 3.33 mmol) and
vilgezoodageseooled in an ice bath. To the solution, PCT/US2007/016068
4-acetamidobenzenesulfonyl azide (63533 g, 2.22 mmol) was added and

the mixture allowed to waim to rt. The mixture was stirred at rt for 5 h then
evaporated. The residue was diluted with cH2c12, washed with water,

brine, dried over Na2S04, and filtered. The title compound was obtained
-after purlfrcatlon V|a flash chromatog el

pyridine-3- carboxyte (0.310 g, 1.22 mmol)
in 20 mL THF (internal te‘r’Np renfaingg CO C) T mixture was allowed to
stir in the ice bath 10 minues. Tk X 3 futed with EtOAc,
washed with water, sat. NaHEOB the o ganlc“layer\;drled over Na2S04,

---:.f--é-- over Na2S04, f|Itered
combined with main portion and evaporated The title compound was

2- sfialedas @yg'éqwn§eaﬂo dyqus

b 5 s ] e LA
{1' ...iﬁt'.u:hﬁ- cTailiara)

12348 Gragicht = 4bEEPG5%8 10 @
s :.m:gséJrZ%&mm@) Ll terl-byw&b- ﬂanhtha&emﬂoxyethyl) 4- ( 3-{ (7~

hthalen-2-y])ph mo

metx{gxﬁfw nyﬂcﬁzl, 1t‘rl|a oc% % Pﬁ)méthangl)j(ﬁzﬁ%ogf b.955

b] pymiddz 4retors s mmme@ﬁwolme (O 222 g, 1.15 mmol), Cs2CO3
(0.622 g, 1.91 mmol) and dioxane (3 mL). The tube was blanketed with
N2, sealed and heated at 100 C for %5 min. The mixture was allowed to
cool to rt and evaporated. The residgie was purified via flash
chromatography using a IS NH40H inyseQH g CI-12C12 gradient. The
title compound was collected as a ta @. M/ = 405.1 Em+Nal, calc
382.415 for C23H18/4402 WO 2008/008538PCT/US2007/016068 73
Example 24 3-yl)methyl)-7-methgxy-1,5-naphthyridin-4-amine. a)
N'—(5-bromopyridin-2-y1)-2-(texycrgrbon lamino)acetohydrazide. A
suspension of 1-(5- bromopyridhi=2-yfthydt ne (4.00 g, 21 mmol),
2-(tertbutoxycarbonyl)acetic acid (3.7 2F3Mol), and HATU (12 g, 32
mmol) in 50 mi., CH3CN was cooled to -78 (solid precipitates to prevent
stirring). The flask was removed-3sH-bath-gradually allow to warm. When

stlrrlng resumed trlethylamme (8.9 ml, 64 mmol) was added and the

A p&gﬂglsﬂglsolved with

Brdried over
L2 PSR e and Budpcralelb TREMX ag‘bﬁﬁﬁ&?vﬁfﬂa%h“s -phenyl-
[1 Qhﬁqm@tﬂgmtymmgaﬁi%@dmbemme@gmdleﬁham)tqiemmnﬁmmm

cari@sqolieqted as a¥ElowW o 493 rmo1) and sunFuRIC AcTD (3.00 ml,

56 .3 mmol) was heated at 90°C for 30 min. Quenched onto ice and

sodium bicarbonate. Isolated solid by filtration and purified
on RPHPLC. Fractions containing product were treated with 9%
sodium carbonate. Removed volatiles. Product crashed out and
was isolated by filtraton. MS m/z = 33%7.1 [M+1]7. Calc’d for
ConHigNgOu: 3896 .4.



b) tert-Butyl (6-bromo-[1,2,4)triazol0[4,3-alpyridin-3-
yl)methylcarbamate. To a solution of N'-(5-bromopyridin-2-y1)-
Rdtertsutaxycarbonylamino)acetohydrazide (2.2 g, 6.4 mmolparfE{8016068
mL) was added triphenylphosphine (845 g, 9.6 mmol) and TMS azide (1.3
ml, 9.6 mmol). DEAD (1.8 ml, 11 mmol) was added dropwise rapidly and
the mixture heated at 55 C 1 h. The solvent was evaporated and the
residue dissolved in CH2C12, washed with water, brine, dried over
Na2S04, and filtered. The mixture was puified via flash chromatography
using a EtOAc in CH2C12 gradient. The ttitl/g ompound obtained as a tan
solid (664 mg, 32%). C) N,
N-((6-Bromo-(1,2,4)triazolo[4, 3<a}syridin=3ty|)methyl)-7-
methoxy-1,5-naphthyridin-4-am)] o/auus ension of tertbutyl
(6-bromo-[1,2,4]triazolo[4,3-a]PYridint3- WO'N
2008/008539PCT/US2007/016068 74 #methylcarbamate (0.900 g, 2.75
mmol) in CH2C12 (10 mL) was gstdashT&A(.848 ml, 11.0 mmol) and the
mixture stirred at rt. After 30 minutes additional TFA (0.848 ml, 11.0 mmol)
was added, and the mixture stirred at rt 2 h more then concentrated. The
1- { {6sighenwds thked 1l inwi 24edambd (3 it Nerictasdined with! methyl) -1H-
[1, S-ehlefa-3nethexysLonephthyiidine (0h350.12.75Fymal) id biBkon of
Ifﬁlcro_wa\{_e vessel.The ves§el_v}v£|s sealegi and the mi?ur% Qeatedéi_n Ehse 1)
SERY i Fowavaor TPt LT 0 CXATT A B0 e prasth. The Hixfire Bag® ™™
(preoacediratedediflited with DCMWend stired withiZ2 NaOH ¢pH 24P for)30in THF
(10 MNVtes«dAe solid was fillgrad Jo afford e lile compeend,as afeigRs 1ithium
solid. d) N-((6-(3-Chloro-4-fluorophenyl)-[1,2,4]triazolo[4,3- o
by drgadtin- BPDARIMAR FSndthoRg A, Shaphth YRidiEd Hmine Sk 1838, O ¢
for tabe mias .chaxgad witheRdE12 (dppR-GH2G12AulducH@1064 gchbehtrated.
Azeé@&f@{)eh"%@ﬁoﬁgd&’zéﬁ]&”%&lq%%&mé@”ﬁs "PhMe (30 mL}. Took up
) l)methyl)-7-methoxy-1,5-naphthyridin-4-amine (0.120 g, 0.31 mmol),
in g bR 4%brop rdnié BoRPETEE PY TG 337hRof | ¥ NidEaaine
(1. 10.7p, mk >Ds6Sursnol) aad thexaner(Z rekhwhemnvassel \wassealed and tlse mmol)
Ixture.he t 8Q fqr.2.5 h. The mi as tqQ cpQl oyt a
fouc%ﬁ%e% V%?fﬁ/%g%‘gr,%%l%fg 'ta% 's% idéﬁ%?ggipit?fgxggsglg%% m{% v[\g‘gsfl )
ConggpfetaifFthe SOHEHitEinTheRewsRApSAE WAS oBbfainatraferater (30
mL) Ppurificatien-ua flash chematagrapiy: Wsinga MeOH in CHRGdBamadiert water
as,. g tan splid. MR = 435.1 [M+H], calc.434.8604 for C22H16 N60. Th
(10 f&@wiﬁ& %oom%gc/)l%n&% C\’N(—jﬂ:}% Ip'repz:i‘ljrﬁ'ieu%:i r’ilgnéi%]%a‘ﬁé: method Sfiljsslfj‘{eﬁgr)lzbe=éI 36602
[M+Xo N-{8¥ 3 chidrord-fudiophéhy1)365 .4 .
stepl2.4]trez0l0(AS-aRyEdB3-y) et F5pRthei-d. 5 - yiamino) -N* - (6~

phe%?fgg‘é’{'gé{]ﬁ'ﬁrg'?ﬁl) acetohydrazide (0.663 g, 1.81 mmol),

triphenylphosphine (0.952 g, 3.63 mmol) and trimethylsilyl
azide (0.482 ml, 3.63 mmol}) in THF (10 mL)} at room temperature
was added diisopropyl azodicarboxylate (0.715 ml, 3.63 mmol).
Heated to ~70°C for 30 min. Reaction is complete.
Concentrated. Purified on silica gel. 0 to 7% MeOH in CHxCl:
with 1% NH.,OH. M8 m/z = 348.1{M+1]7. Calc'd for CysHiaN.Oz:
347.3. | | |

Step 3. To a mixture of 3-nitro-N- {{6-phenyl-
[1,2,4)triazolo{4,3-blpyridazin-3-yl)methyl)pyridin-4-amine
{0.272 g, 1.07 mmol) in THF {10 mL}, MeOH (5 wmL), EtOH (10 mL)
was added Raney Nickel (wet, washed, ~1g wet). Stirred for 20



Example 25 WO 2008/008539PCT/US2007/016068 75
N-((6-(3-Fluoropheny1)-(1,2,41triazolo[4,3-a]pyridin-3-
WREHWEZ ethoxy-1,5-naphthyridin-4-amine. M/Z = 401.2 [REFHIS WaR016068
401.4153 for C221117FN60. Exampté 26
7-Methoxy-N-((6-phenyl-[1,2,4]triazolo[4,3-a]pyridin-3-
yl)methyl)-1,5-naphthyridin-4-amine. M/Z = 383.2 [M+H], calc 382.4252 for
C22H18N60.
min 5-(REZanethoxyguinotipdetexy)meiieideZi4Tniazolpf4,3- 6.45 pm
acroRuidazingylathionhane-2-cathonyl shiguds: TA,3 sHeRensian el cacion.
Ms ’[‘1}3 ((7-methoxyquinolin-4- onxy)methyI)

3 AtrisBiok4, B8hYridaZimiely Sinfsihere Breitbodytié <tid (prepared
Stem@ceording tagendnat inethad Al0.530@ gphSyhmd),in gichiarpmethana , 3 -

b] p@é?@%%‘éﬁ? %d% mé%f%’ ide(ye mJ, 7. éﬂm%éif%w'émhf 0.202

drops DMF wete added and t solution was stirred at roomtemp fo

mmo 3 reé%é’ﬁ?é‘-cT Hé s@Fuhoh’Wa%@nﬁ&fé’d‘%@ FBrofiihtresittieLritPtaken? - 222
mmo Iorwaidwethedt fwthanpurifigatiolred for 1h. Concentrated. Took up

in DMSO and purified on RPHPLC. Took fractions containing
product and made basic with %% sodium carbonate and removed
volatiles in vacuco. Product crashed out and was isclated by

filtration. M5 m/z = 32%.2iM+1]1". Calc'd for Cy»Hi-HNp: 328.3.

N

N

/N‘N:]\
N

S N

Example 14

3-(flH-imidazold4,5-clpyvridin-1-yvlimethyl) -6-phenyl-

fi.2,4]ltriazoclol4,3-blpyridazine. A mixture of N4-{(6-phenyl-

[1,2,4ltriazolo[4,3-blpyridazin-3-yl)methyl)pyridine-3,4-
diamine (0.0650 g, 0.20 mmol}, triethyl orthoformate (5.0 ml,
30 mmol), and p-TsOH (0.0039 g, 0.020 mmol) was heated at 60°C.
After 2h reaction is complete. Reaction was concentrated.
Took up in DMSO and purified on RPHPLC. Fractions containing
product were treated with 9% sodium carbonate and volatiles
removed. Collected product by filtration. MS m/z = 328.1
[M+1}". Calc’d for CeH;slN;: 327.3.



WO 2008/008539PCT/US2007/016068 76 Example 27
(5-(3-((7-methoxyquinolin-4-yloxy)methyl)-(1,2,4]triazolo[4,3-
WIPYidREIa:6-y1)thiophen-2-y1)(mormholinOmethanone: To 38@utiam961sees
5-(3-((7-methoxyguinolin-4-yloxy)metgy!)-
[1,2,4]triazolo[4,3-b]pyridazin-6-yl)thiophene-2-carbonyl chloride (0.260 g,
0.58 mmol) in dichloromethane (5 mL) was added
N-ethyl-N-isopropylpropan-2-amine (0.15 ml, 0.86 mmol) and morpholine
(0.15 ml, 1.7 mmol). The solution was stirres at room temperature for two
hours then was concentrated in vacuo. The b agidue was purified via
MPLC chromatography (eluted with 0-5% metha tichloromethane) to
yield the product as a tan solid.MS m/z = 503.0 [M+1]4". Calc'd for
C25H22N6045: 502.1.QLEXE,W% ' o

(8-(3-((7-methoxyquin \Q}Jyloxy)m 1, N{lt%glom 3-
blpyridazin-6-yl)thiophen-2-y1)(loyfrolidin-I-vf thalnone: Prepared by a
method similar to (5-(3-((7-methoxyquinolin-4~"
yloxy)methyl)-(1,2,4)triazolo[4, SM%&Q yI)thlophen-Z-
yl)(morpholino)methanone. MS m/z = 48/.1 [M+1]+. Calc'd for

C25H22N6035: 486.2 WO 20081008539PCT/US2007/016068
4-{(6-{3-fluorc-4-(2-morpholincethoxy)phenyl} -

[1.2.4)triazelo4,3-blpyridazin-3-viimethoxy) -7~

methoxyquincline. To a mixture of 4-(2-hydroxyethyl)morpholine

{0.0%64 ml, 0.788 mmol},triphenylphosphine (0.238 g, 0.208
mmol), 2-fluoro-4-(3-({7-methoxyquinolin-4-yloxy)methyl) -
{1,2,4)triazolo (4, 3-blpyridazin-6-yl)phenol (.253 g, 0.606
mmol) {prepared according to General Method A) in THF (10 mL)
was added DEAD (0.3144 ml, 0.509 mmol). Stirred at room
temperature for 1h. Concentrated. Purifed on RPHPLC.
Fractions containing product were treated with 9% sodium
carbonate. Removed volatiles in vacuo. Product crashed out
and was isolated by filtration. MS$S m/z = 531.2 [M+1]1". Calc’d
for CogHaFNgO4: 530.5.

Example 16

2-chloro-N- {2-methoxyethyl) -4~ (3~ ({7 -methoxyguinolin-4-

vioxyimethyl) -[1,2,4ltriazolol4,3-blpyridazin-6-ylibenzanide.

Prepared in a similar manner as 2-fluoro-N- {2-methoxyethyl) -4-
{(3-{(7-methoxyquinolin-4-yloxy)methyl)-{1,2,4ltriazolo(4,3~
blpyridazin-6-yl)benzamide. MS m/z = 519.1 [M+1]1". Cale’d for
CasHo3C1lNgOq: 518.9.



77 Example 29
5-(3-((7-methoxyquinolin-4-yloxy)methyl)-f1,2,41triaz010(4,3-
wWoidazsnss-y1)-N,N-dimethylthiophene-2-carboxamide: T 0 BcInligtiosv0icoss
5-(3-((7-methoxyquinolin-4-yloxy)mettiyl)-
[1,2,4]triazolo[4,3-b]pyridazin-6-yl)thiophene-2-carbonyl chloride (0.260 g,
0.58 mmol) in dichloromethane was added
Nethyl-N-isopropylpropan-2-amine (0.20 ml, 1.2 mmol) and dimethylamine
(2.4 ml, 2.9 mmol). The solution was stkfe
hour then was concentrated in vacuo. The
water and filtered; the resulting grecipitate Was{ituyated with acetonitrile
and filtered to yield the proguct as an off-white solid. MS m/z = 461.0
Examp? 30

[M+1].. Calc'd for C23H2

5-(-3'-((7-methoxyquinolin-4-ylox%. &;ﬁ \a2010[4,3-
blpyridazin-6-v1)-N-methylthiophene-2-c Qox igke: Prepared by a

method similar to (5-(3-((7-methoxyquinolin4-yldky)methy!)-
[1,2,4]triazolo(4,3-blpyridazin-6-&&hpbled-2- yl)(morpholino)methanone.
MS m/z = 447.0 [Mtn*. Calc'd for C22NI6N603S: 446.1 WO :

2008/008539PCT/US2007/016068 78 Example 31
4-{{6-(3~-chloro-4~(3-methyl-1,2,4-oxadiazel-5-yliphenyl) -

{l,2,4ltriazolo[4.3-bipyridazin-3-vi)methoxy)-7-

methoxyquinoline; HATU (0.370 g, 0.874 mmol) and 2-chioro-4-

(3~ ({(7-methoxyquinclin-4-yloxy)methyl) -[1,2,4]triazolo(4,3~
blpyridazin-6-ylibenzoic acid (0.300 g, 0.650 mmol) were taken
up in DMF (5 mL). Added Hunig'sBase (0.339%9 ml, 1.95 mmol).
Stirred for 10 min. Added (2)-N'-hydroxyvacetamidine (0.283 g,
3.90 mmol). Stirred for an additionai 30 min. Removed DMF in
vacuc. Suspended in water. Isolated product by filtration.
The resulting solid was allowed to try under vacuum. Split
into 3 portions and separately took up in dioxane (4 mL) in a
microwave tube and heated for 12 min at 150°C. Combined all 3
reactions. Concentrated. Purified on RPHPLC., Took fractions
chtaining preduct and made basic with 9% sodium carbonate,
Removed volatiles in vacuo. Product crashed out and was
isclated by filtration. MS m/z = 300.0 [M+1]*. Calc’d for
CasHyaCIN,O3: 489.1.

Example 18




5-(3-((7-methoxyquinolin-4-yloxy)methY1)-(1,2,41triaz0I0[4,3-
blpyridazin-6-yl)thiophene-2-carboxamide: Prepared by a method similar
ethoxyquinolin -4-yloxy)methyl)-
ﬁ?é%ﬁ%#‘é%o o[4,3-b]pyridazin-6-yl)thigphen-2- yI)(morphollno)m ]iﬁ]asr%%ﬁwmmés
MS m/z = 433.0 [M+1]. Calc'd for C211-116N603S: 432 .1 . Cl-21-1q\N
5-(3-((7-methoxyquinolin-4-yloxy)methyl)-(1,2,41triaz010(4,3-
b]pyridazin-6-y1)-3- methylthrophene -2-carbonyl chloride: To a suspensron
of 5-(3- ((7 metho /
7-methojay-d- (18- 0bmatayl odF
{1, gplﬁmmbvﬁeﬁ%r&ﬂe jonckiAH

e 2 ihhwas et oy c@gge@mo;gwwa@q PI\gF (a diap).

The solution was stirred at room temp for three hours then concentrated

mmolghg takeR IGHRRE WithdGERERMER pERfcadibna e ium (0.0594 g, 0.0649
mmoazppameﬁeeﬁewsg@oa/@asgmaﬂ@ Exasplend? 13.0 mmol), 4-{(6-

((7 mg I| on 1)-(1,2 fi _
brmﬁ) pyrrdazrn- - %q%y th|¥o E%E%J(%ln;?pr?zlm%%%g&%npngt Toa
met%@mmﬁne’f@eenm ?ﬁet%fészy@méhrﬁ& ViBgAmetigfe taken up in dioxane
(10 [®2)4ltiazol el blpysidazin-6-y 13 methygiephener2- cadabyll in a tube
chlorlde 0100 21l m I mdchlorometh ne. (2 00C was
o hoR e G0 55 S G ETE BOUTE vk Lottt BofieCH 2nd

?on was s?lrre%l at roo
adde@mpeﬁatdrmwmmmeerﬁhen% ddrﬂ:@ﬁﬁaﬁ?d:@rﬁﬁpurlfléﬁlB?WFFq_Go

stifhimpatogranhy. (elyied wdthdhmethanalin dichiokgmethane) ia-yielkha
ellow solid. Trlturat}é)n in acetonrt%Ie and filfration affor fd ttfsé)rod%:t&mu h
COnCERRRE SR, MS VB 73 N4 e o ¥Br B5BH3E g

a pTugetioxyiN-{(6s(BAethylcififatngngl) {168 4loTazmitl4, 3-
[1, PRyridazin:3vhmethy )y Lonaphthyidin: fearping:de an.ardemdushra noline.

pressure via 15 m zwas added copper iodide
MS m/z = 331. , Calc’ for 19H14N400: 330.3,

Step 2. To a mixture of 4-((6-ethynyl-[1,2,4ltriazolo(4,3~
alpyridin-3-yl)methoxy) -7-methoxyguinoline (.200 g, 0.605
mmol), trimethylsilyvlmethyl azide {(0.156 g, 1.21 mmol)}, sodium
ascorbate (0.240 g, 1.21 mmol) in THF (4 mL) and water {1 wlL)
was added 1 drop of a copper sulfate (0.00966 g, 0.0605 wmol)

solution. Stirred for 1h. Concentrated. ‘Suagpended in water
and extracted with CH,Cl; (3 x 5 mL). Dried over sodium sulfate
and concentrated. Took up crude mixture in DMF (4 mL). Added

cesium fluoride (0.368 g, 2.42 mmol) and heated to 60° for 1h.
Concentrated. Purified on RPHPLC. Fractions containing
product were Created with 9% sodium carbonate and volatiles
were removed in vacuo. Product crashed out of solution and was
isclated by filtration. MS m/z = 388.1 [M+1]%. Calc’d for
CopHyoN,02: 3287.4.

—Q —0,
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(0.0070 g, 0.037 mmol), PdC12(dppf)-CH2CI2Adduct (0.012 g, 0.015

mmol), N-((6-chloro-[1,2,4]triazolo[4,3-b]pyridazin-3-

wimethybksiemethoxy-1,5-naphthyridin-4-amine (0.050 g, O0.15gnad a6k soss

triethyl(ethynyl)silane (0.13 ml, 0.73 smol) in acetonitrile (2 mL) followed

by triethylamine (0.61 ml, 4.4 mmol). The vial was sealed and stirred at

room temperature W02008/008539PCT/US2007/016068 80 overnight

The solution was concentrated and purified by MPLC (eluted with 0-10W

(90:10:1 DCM:t4e0H:N1-14011p4 ld theyproduct as a light yellow

solid. MS m/z = 446.1 [M+1]+. Calcd for CZ31i2-1/430Si: 445.2. Example

33 N-((6-ethynyl-(1,2,41triazolo[4,3-b]pyridazin-3-yl)methyl)-7-
(R/Shethowgilhbnaphthi/tiflinpleapine 1T o sdluttomeblo [4, 3 - b]pyrmazin 3~

y1) e IRIRQO Bl le(2-riatiyis vl ethynyl)- [b% Ariazalgld,s Ql:%l%zﬁﬁyﬁ

MemnynN-1;5-nmaphthytidin-2-ammire (0.360 g, 0.808 mmol) in acetic acid

underﬁLS“wd‘@&"r?déB‘?Bﬂb’(ﬁdzfﬁWef%’Wméb ke Rid&ORELWasS stirred at

[1. Zpomtiemperatire m/emlgm:ﬂddﬁmabT%Héx&iymb&ﬁ) @Hl@ﬁ:w:ﬂﬁe
dded.and the thure wa heate t far The re .

(pre on(:eﬁ{f[lrg;tc(?:-c(:j(:g:nd1 8r|f|ed via rﬁEﬁCo('g?&g s % ngﬁ&‘ Lﬂm "

5.5 NMM.W@HMWWH%I@@%t%@?@y@d%ﬁ@p?@@%&?ﬁ@a‘ﬁlth solid

m- CFﬁﬁEWhﬁ@ #plidaME méz, =382 Gt 1lr. Gaded {raldh3318¢39: 33].ke over

HN E
?F xeé%%lon mixture wags diluted with DCM then neutralized

with NaHCO; (sat.). Theé agueocus phase was extracted 3X with DCM
then the organic layer was dried over Na,S0,, filtered and
concentrated under reduced pressure. The crude nixture was
purified by MPLC (ISCO} with DCM / DCM:MeOH:NH,OCH (90:10:1}100:0
to 90:10 to afforded 7-methoxy-4-((6-phenyl~
{1,2,4]triazolo(4,3~blpyridazin-3-yl)methylsulfinyl}quinoline
(108 mg, 47.6% yield) as a white solid. MS m/z = 415.1 [M+117.
Calc’'d for CpEiNs0.8: 416.0.
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Example 20

3-{3-{{7T-methoxyguinolin-4-yvioxvimethvli)~{i,2,.4ltriavclc(4, 3~
blpyridazin-6-yl) -N, N-dimethylprop-2-yn-l-amine. In a 10 mL

sealed tube under N, were dissolved
dlchlorobxs(trlphenylphosphlne)palladlum (41 mg, 59 pmol}, N, N-
dimethylprop-2-yn-l-amine (97 mg, 1170 pmol), 4-(({6-chloro-
[1,2,4]triazolol4,3-blpyridazin-3-ylimethoxy)-7-
methoxyquinoline (prepared according to General Method A) (200
mg, 585 pumol), TRIETHYLAMINE (1631 1al, 11704 umol) and

COPPER(I) IODIDE (11 mg, 59 umol) in 3 ml of MeCN then stirred-



Pert-buty1(6-(2-(triethylsilyl)ethyny1)-(1,2,41triazolo(4,3-
b]pyridazin-3-y1l)methylcarbamate: A 1L-round-bottomed flask flushed
WihargeRas charged with tert-butyl CTIUSZO07/016068
(6-chloro[1,2,4]triazolo[4,3-b]pyridazirg3-yl)methylcarbamate (12.00 g,
42.3 mmol), Pd(dIpPf)C12-0-12C12 adduct (3.45 g, 4.23 mmol), copper
iodide (2.01 g, 10.6mmol) at room temperature. Acetonitrile (400 mL) was
added followed by triethyl(ethynyl)silane (37.9 ml, 211 mmol). Upon
a Stjing.the Jeagtion mixture yped dark Lon_ i
- 2008/008539PpTluszt%%/é‘iU%%as ¥ re%&r)‘?i%trﬁaarﬁiﬁé‘?f?‘?“ T, 1260 S
diremhty WA addefviatdiftifa dveiTRe miktte e firdtdiope RESUEOH

( 90 auchangesef .0olardodighbyellew/orange. At tharerthekihgadeinm, the-
reaction mixture was dark red again. After, stirring at 50C for onge, hqur, the
Lo N Cotled (e oo Rt e S Ca At VAban ™
Aimeulpifitalew by NMPL-C (BTOEINT/MeOH: 1D0Y0- 19090/ 18pafforried Hew solid.
Ms Mesired pseduyct.(ihe matedghwas taken feryvargwdthout fuyther
purification. MS m/z = 388.3 [M+1]%, Calc'd for CI9H29N502S1: 387.2.
MmmN tert-buty1(6-ethynyl-(1,2,4TtrfazelQ[4,3-b]pyridazin-3-
yl)methylcarbamate: Potassium fluori M1
mmol) was added to a stirred suspensi®¥i of test-buty16-(2-
(triethylsilyflethyny1)-[1,2,4]triazglo(4,3-b]gyridazin-3- yl)methylcarbamate
(3.57 g, 9.21 mmol) in aceton56 mL) atyroom temperature. The
reaction mixture turned dark imkaethiately yartd was stirred at room temp
for twenty minutes until complete. Thexqixt as concentrated in vacua,
triturated with water and filtered to yield the product as a brown solid (2.46
g). MS m/z = 274.1 [14+1]t. CalEFSHEERIZIEN502: 273.1.

tert-buty1(6-(3-methyliscmazol-s-y1)-(1,2,47triazolo[4,3-
Pdnyidagin:3yi)mefyicarbamate; To,asplution of nitroethane,

L s 2 0ED BHAHE TERE b Hre.

metwe@dd?ﬁ@%ﬁ’féﬁﬁtﬂ.@m ,2,4}triazolol4,3-blpyridazin-3-
e T
GenatigbdMa 50°C & siX hedrathen B8 2oemel) in 5 mL of concentrated
HBx then stirred and heated at 100 °C for 48h. The reaction
mixture was diluted with DCM and H,0O then neutralized with NaOH
(LN} to neutral pH. The agqueous phase was extracted 3X with DCM
then the organic layer was dried over Na,S0,, filtered and
coneentrated under reduced pressure. The crude mixture was
purified by MPLC (ISCO) with DCM:MeQOH:NH,OH (90:10:1) and then
triturated with hot EtOH to afforded 8- ((6~phenyl-
{1,2,4}triazolo (4, 3-blpyridazin-3-yl)methylamino) -1,5~
naphthyridin-3-o0l (230 mg, 792.6% yield) as a tan solid. MS m/z
= 369.1 [M+1]". Calc'd for CpeH;sN.0: 370.0.



WO 2008/008539PCT/US2007/016068 82 temperature overnight. The
mixture was cooled to room temperature, filtered and the resulting brown
wecipiatessgas washed with additional benzene. The filtrate was/Us2007/016068
concentrated to yield the product as aiblack solid. MS m/z = 331.1
[M+11+. Calc'd for C151-118N603: 330.1.
(6-(3-methylisoxazol-5-y1)-[1,2,4]triazolo(4,3-b)pyridazin-3-
yl)methanamine: To a solution of tert-butyl (6-(3-
methylisoxazol-5-y1)-[1,Z,Wé-b]pyridazin-& yl)methylcarbamate .
(3.63 g, 11.0 mmol) in dichl ethane L),was added trifluoroacetic
acid (16.9 ml, 220 mmol) and the mixturg wag stifyed at room temperature
for one hour. The mixture was concentraféd, n up in a solution of
ammonia in methanol (2.0 M) and_purified kywWMPLC chromatography
(eluted with 0-10t (1;10:90 NH4 eOH:DC ) in DCM) to yield the
product as a brown solid. MS m/ 3
230.1. Example 34 -
7-methoxy-N-C(6-(3-methylisoxazol- 5 1) %12 4]tr|azolo[4 3-
b]pyridazin-3-yl)methyl)-1,5-nap BEABREE 4% ine: To a microwave vial
(10-20 mL) was added (6-(3-methylisoxazol-5-y1)-

- ({$2HliRz0lol4, %blpye%ag&m@em A% 9%&1..9!@; 4.3 7000809 .7 (2-

- -MetNoxXy-1,5- .0 Mmol In “butano

..: -‘ ‘-_;. Ll‘-__:a- Aﬂ-L* ¢ " i lﬂl.’, 4 am;'ne In a 0 mL

seaMS&%MHWW@@%%MeWWamm for faumg,

The,m i o
€77 IHXH ‘Fﬁa%ol?z kxﬁ) ?ﬁgr%% rifie Ea'l\ﬁg&ﬁ%%éﬁé% L[Igpk%y eu%%%v%ﬁzol 10\3)V
Yl)‘?ﬁéﬁ%‘éﬂaéﬁﬁrﬂ?éméno‘?ﬁé%ﬁﬁﬁé%%éi%hé"ﬁ?&d AsMhanSHfidH& iz 1- (2-
ch1388:4 M pCales U fan GPHONe02h388dde (46 mg, 271 pmol) and

SODIUM IODIDE (41 mg, 271 pmol) in 1 ml of DMSO then stirred

and heated at 75 °C for 3h. The reaction mixture was diluted
with H,O and‘the aqueous phase was extracted 3X with DCM then
the organic layer was dried over NazS0,, filtered and
concentrated under reduced pressure. The crude mixture was _
purified by MPLC (ISCO) with DCM / DCM:MeOH:NH,OH (90:10:1)100:0
to 80:10 to afforded N-((6-phenyl-{1,2,4]ltriazolol4,3-
blpyridazin-3-yl)methyl)-7-(2- {pyrrolidin-~1-yl)ethoxy)-1,5-
naphthyridin-4-amine (7 mg, 11% yield) as a yellow solid, MS
m/z = 466.2 [M+1]". Calc’d for CysH:sNgO: 467.0.
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Example 23

7 ~-Methoxy-4- ({5-phenyl-{1,2,3]triazelell,5-alpyridin-3-

vi1)methoxy)l guinocline

a}) 5-Phenyl-{[1,2,3]ltriazclo(l, S-alpyridine-3-carboxylate.
To a solution of methyl 2- (4-phenylpyridin-z-yl)acetate (see



Example 35 Ethyl-5-(3-((7-methoxy-1,5-naphthyridin-4-ylamino)methy1)-
[1,2,4]triazolo[4,3-b]pyridazin-6-yl)isoxazole-3-carboxylate: Prepared by
¥ oaiadssmilar to 7-methoxy-N-((6-(3- PCT/US2007/016068
methylisoxazol-5-y1)-[1,2,4]triazolo[4;3-b]pyridazin-3- _
yl)methyl)-1,5-naphthyridin-4-amine. MS m/z = 446.6 [M+1]*. Calc'd for
C21Fi18N90,4: 446.2. Example 36 '
5-(3-((7-methoxy-1,5-naphthyridin-4-ylamino)methyl)-
Lohaa,l,z,éltriiﬂﬁ&bmyriﬁazinw%-yaksaéaaqleércaéwg £3G85508;, 45-438)
ution of et .
(0. 25 7 ReROx A hadfrlAdRE-TENTHOIRANFEES AT B PR b)FL
3 . 3yrigmgih’6-aifisoxagoleid-caroxytad £0.045 gah). ll-emek)tin methanekhi@ .
so1 8N walktdOamhd iasatded sodhi Nk ogde (M53959 Mo 07 runo

mmol). The mixture was stirred at 50 C for two .
was R HiHERS PERU S50t D Fe 688 8HHOUFS HET RakCoRtentraieg andxture
was dilutedrwith antery2fok). 2\ Hilewas-adsieddrevise il presipitaionas
ai 1AERORARYC N an splides calsrted pufiiralon, The soldwag faken, so,,
up in isopropandl and heated to Yoo ¢. Fhe resulting susperision was

and cbfdRbHBom Eaferafite apammead ovgieldcths prastt af ben solid.
pur MS ¢8g o4l §64 141 ilen CalgddRicography . ‘

b} (5-Phenyl-(1,2,3]ltriazolo(l, 5-alpyridin-3-yl)methanol

To a cooled (ice bath) suspension of lithium
tetrahydroaluminate (0.0929 g, 2.45 mmol) in 2 wL THF (anhy)
was added slowly a solution of methyl 5-phenyl-
[1,2,3]1triazolo(1,5-alpyridine-3-carboxylate (0.310 g, 1.22
mmol) in 20 mL THF (internal temp remained <20 C). The mixture
was allowed to stir in the ice bath 10 minutes. The mixture
was diluted with EtOAc, washed with water, sat. NaHCO,, the
organic layer dried over Na,S0Q,, and filtered. 'The agqueous
layer still had uv activity sco a solution of Rochelle's salt
and EA were added and the mixture stirred 30 min. The organic
layer was washed with sat NaHCO;, dried cver Na,SO., filtered,
combined with main portion and evaporated. The title compound
was isolated as a vellow solid.

¢) 7-Methoxy-4-({(S-phenyl-[1,2,3]triazolo(1l,5-a]lpyridin-3-
yl)methoxy) quinoline. A sealable tube was charged with Pd;dba,
{0.219 g, 0.239% mmol), di-tert-butyl (l-(naphthalen-1-
yl)naphthalen-2-yl)phosphine (0.190 g, 0.477 mmol), (5~phenyl-
[1,2,3]triazolo[l,5-a]pyridin~3«yl)methanol (0.215 g, 0.955
mmol), 4-chlorxo-7-methoxyquinoline (0.222 g, 1.15 mmol), Cs,C0;
(0.622 g, 1.9%1 mmol) and dioxane (3 mL)., The tube was
blanketed with N,, sealed and heated at 100 C for 45 min. The
mixture was allowed to cool to rt and evaporated. The residue
was purified via flash chromatography using a 1% NH,OH in MeOH
in CH;Cl, gradient. The title compound was collected as a tan

solid. M/Z = 405.1 [M+Nal, calc 382.415 for CoaH1gN.0s.



C15,H14N804:418 .1
tert-butyl-(6-(3-((tetrahydro-2H-pyran-2-yloxy)methyl)isoxazol5-y1)-(1,2,4)t
Haxolopddabipyridazin-3-yl)methylcarbamate: Prepared by a metheshso/a16068
similar to tert-butyl-(6-(3- 73
methylisoxazol-5-y1)-[1,2,4)triazolo[4,3-b]pyridazin-3- yl)methylcarbamate.
MS m/z - 430.7 [M+1]t. Calc'd for C2DH26MGO0s: 430.2. HO H2N
(5-(3-(aminomethyl)-[1,2,4]triazolo[4,3-b]pyridazin-6-

ynisoxazol-3-yl)methanol: To a solutien.q tev[t-butyl (6-(3-
((tetrahydro-2H-pyran-2-yloxy)methyl)iséxazol5-y1)-

[1,2,4]triazolo[4,3-b]pyridazin- ethylc Pamate (4.73 g, 11.0 mmol) in
dichloromethane (50 ml.,) was ﬂ&)roacetlc acid (16.9 ml, 220
mmol). The mixture was stirred at ro mperature for one hour, then

was concentrated, taken up in Z:Q Mamenenia in methanol and purified by

MPLC chromatography (eluted with 0-10% (1:10:90 NE4AOH:MeCH:DCM)

in DCM) to yleld the product as a tan solid. MS m/z - 246.9 [M+1]*. Calc'd :
aalis &0 PWOLEOOBI0C8530PCH WS 2034024068 -al pyridin-

3~ ylEﬁ@@§§i3z7 methoxy 1,5-naphthyridin-4-amine.
a) N'~(5-bromopyridin-2-yl)-2-(tert-

butoxycarbonylamino) acetohydrazide. A suspension of 1-(5-
bromopyridin-2-ylihydrazine (4.00 g, 21 mmol), 2-(tert-
butoxycarbonyl)acetic acid (3.7 g, 21 mmol), and HATU (12 g, 32
mmol}l in 50 mL CH3;CN was cooled to -78 {solid ?recipitates to
prevent stirring). The flask was removed from bath gradually
allow to warm. When stirring resumed, triethylamine (8.9 ml,
64 mmol) was added and the mixture stirred for 1 h, then
evaporated. The residue wag dissclved with CH,Cl,, washed with
water, brine, and the organic layer dried over Na,S0,, filtered
and evaporated. The mixture was purified via flash
chromatography using a EtoAc in hexanes gradient, The title
compound was collected as a yellow cil.

b} tert-Butyl {6-bromo~[1,2,4]triazolo{4,3»a]pyridin~3u
yl)methylcarbamate. To a solution of N'- (5-bromopyridin-2-yl}-
2- (tert-butoxycarbonylamino) acetohydrazide (2.2 g, 6.4 mmol) in
THF (3¢ mL) was added triphenylphosphine (2.5 g, 9.6 mmol) and
TMS azide (1.3 ml, 9.6 mmol). DEBD (1.8 ml, 11 mmol) was added
dropwise rapidly and the mixture heated at 55 C 1 h. The
solvent was evaporated and the residue dissoclved in CH.C1,,
washed with water, brine, dried over Na,S80,, and filtered. The
mixture was purified via flash chromatdgraphy using a EtOAc in
CH>C1l, gradient. The title compound obtained as a tan solid
(664 mg, 32%).

c) N—((6—Bromo—[1,2,4}triazolo[4,3~alpyridin-3—y1)methyl)~7-
methoxy-1,5-naphthyridin-4-amine. To a suspension of tert-

butyl (S—bromo—[1,2,4]triazolo[4,B-a}pyridin—a—



(5-(3-((7-methoxy-1,5-naphthyridin-4-ylamino)methyl)-
11,2 4ltriazolo[4,3-b]pyridazin-6-yl)isoxazol-3-y1l)methanol: Prepared by a
wethaghessdar to 7-methoxy-N-((6-(3- PCT/US2007/616068
methylisoxazol-5-y1)-[1,2,4]triazolo[48-blpyridazin-3-
yl)methyl)-1,5-naphthyridin-4-amine. MS m/z = 404.6 (M+1P-. Calc'd for
C19111611603: 404.1. me3siN"s SnBu3
5-(tributylstanny1)-2-(trimethylsilyl)thiazole: To a stirred solution of _
v1) eetiylithéune $8nf&8anl( & .Homnagl) in. diethyhethler {10 GHYE, 76810 wds? was
dropwise.over 30, minut lugj <(trd ilyDthj
adde?gg%%Amﬁ%Igg% r\ﬁ%[ ) inlrgt}ZBeJr g(lgm?nﬁL()) #ﬁ%eglscg%i oﬁqﬁ%%%re%%%z%%c ?g;r e
Af tegpBRo i bR dAIhE iaRato T EPcHIBrdt R ety istdrindh 359 miras
aadekib9 Mmokin THE-averd Soninttes After-an additieraléounat-78 C, the
solution was washed with, saturated bjcarbonate and.extracted, with diethyl
CONCSR&F ﬁrﬁ%ﬁic eégrﬁacﬁev%%%e%ig req %vé&fgg{heaangg u r%ngu?fat%%ﬁ& ?’lftt%rged@y L)
and themkebneshtraisdt it vabiewryisidnhehsstud: a5 -aesbhsygditino (0. 535

g, 20P8/QRRSBPPLT/YS20QY/Q10068.86amelineh ML Tithavasadead @dk
1-I1C1 (1.0 mL). The solution was stirred at roorgé%mge@turgéor Qne qugr.at
sealfg, ?&ﬁti&?%a@ﬂ’ﬁﬁ%ﬁﬁ%ﬁ%ﬁylﬁhé‘%&“ WasRed With s2dium

120 icarbohate. Ergasic extrastsiwere (sl wierrnagnesiimsiiardmpted,
ainfitesedthen Goagentateddoeld the produet RsacolRressl. 26SnEa3

- 3-methy1-5-(tributylstannyl)isoxazole: To a solution of njtroethane (0.0952 8
minyhes 33 hifolFioshzEnE (5 ntifnas atited bhenvt iSotyahdte'®. 58P
as anbeiaemadly dhe solution was stirred at 50 C for ten minutes followed

a) WY he -a@ﬂ@if}ﬁ:fégetby?i@m%&?&&%@m'{ Q.0568)mol Ak (4, 3 -

tributyl(ethynyl)stannane (0.365 ml, 1.27 mmof). The mixture was left to
al P 8850 T oY iie JoMasHas dinte PRRE Wasrighdiferggine . A
sealbough aeslitewpleg dhargsdting filiratewgs extrattedwittitolnédect (0.064
Organic extracts yere dried over magnesium sulfate and filtered them 44, 3.
g %bﬁ?egn?g’@gja)té ylﬁélaﬁ%ge %ﬁ%ﬁ%t S bgye%;j;vg\:roliﬁlzr? %%?es’s%re \f/jg?sel, 3N >
Y1) i hyil D 1l @ S-inpaoly Was deiedtbyr idin-4-amine (0.120 g, 0.31

mmo1§6; (Gfluerogyddin-2ry LMo AltHigaeleledradpysiding3-(0 . 057 g, 0.33

l)methoxy)-7-methaxyquinoline (0,071 g, 0.18 mmaol) in,dioxane (0.60
Mo b1, TRE réﬁ&%?ﬁmf%&eswﬁ thén heated St }Ooa(?%o;afg)ﬁ?m 2%y . he

ves@onceayatezhl€d (8r390unt, .dvomo) washdde@dand the reackioh was The

mixHERAEdA100 € doed he Shedsaction mixiuieavas coreantialathiniacyp, |
cau e e s BT [Rhyamne QAT 33 ROl S acea ana.

the solid filtered. The title compound was cobtained after
purification wvia flash chromatography {(using a MeOH in CHCl,
gradient) as a tan solid., M/Z = 435.1 [M+H], calc 434.8604 for
Cu2H16C1FNO .

The following compounds were prepared using the same method as
desribed for N-{(6-{3-chloro-4-fluorophenyl) -~
{l,2,4]triazolo[4,3-a}pyridin-3—yl)m&thyl)-7—methoxy~x,5—

naphithyridin-4-amine:

']

o
F L) \"
\ -—.n/

Bxample 25




WO 2008/008539PCT/US2007/016068 87 and it was allowed to stir or

one hour until the free base crashed out of solution. The compound was
viissglvedrrtially in DCM/MeOH, however, fully dissolved aftecadditimm/elkocs

hot DMSO. The compound was purifiéd via flash chromatograph, eluting

with 0-10% MeOH/NH60H in DCM. The compound was sonicated in DCM

and filtered to remove the triethylamine-hydrochloride salt, and yielded

6-(3- ((7-methoxyquinolin-4-yloxy)methyl)-(1,2,4]triazolo[4,3-

alpyridin-6- yl)pyrldln 2(1H) one. Example 39

. & T - p 1. & o ok, } . F et o (20@@5' 244012
[M+ﬁmm@amsdmted m;am@il bﬁggnqt,@ﬂsgc(; for 20 min before it was heated
in a microwave (Personal Chemistry) at 180 C&15 min.The mixture was
guenched with a solution of NaOH (1.2\g’, L) slowly until the
ion i [ filtered and washed with
(2.2 g). The solid was treated
with aqueous Na2CO3 (3 g, 2 TR 1) and heated at 50 C for 30
min. The blue mixture was cooled t&¥06m temperature, and filtered. The
black solid was wahsed with H2:ang bephidized to give the product.
LCMS: calc'd for C25H20C1N5: 295.1; found 296.1 (M+1). WO

2008/008539PCT/US2007/016068 88
7-Methoxy-N- ({6-phenyl-[1,2,4ltriazolo[4,3-alpyridin-3-

v1limethyl) -1, S-naphthyridin-4-amine. M/Z = 383.2 [M+H], calc
3B2.4252 for CuaHsaNO .

S5-{3={{7-methoxyguinolin-4-yloxyimethyl)-11,2,.4j¢triazclol4, 3

blpyridazin-6-yl}thiophene-2-carbonyvl chloride: To a suspension

of 5-(3-((7-methoxyguinolin-4-yloxylmethyl) -
{1,2,4]triazolo{4,3—b]pyridazin—6-yl)thiophene—zncarboxylic
acid (prepared according to general method A} (0.500 g, 1.15
mmel) in dichloromethane at 0 °C was added thionyl

chloride (i.26 ml, 17.3 mmol) dropwise. Three drops DMF were
added and the solution was stirred at room temp for three
hours. The solution was concentrated to a brown residue and

taken forward without further purificétion.



Example 40 3-Methoxy-6-((6-phenyl-(1,2,4)triazolo[4,3-b]pyridazin-3-

~ yl)methyl)quinoline. A mixture of tert-butyl
Wetdomathuasyquinolin-6-yl)acetate (148 mg) and PCT/US2007/016068
1-(6-phenylpyridazin-3-yl)hydrazine (426 mg) in HCI (conc., 0.3 mL) was
heated at 100 C for 5 min and was subject to microwave heating (180 C,
15 min). The yellow sludge was quenched with NaOH (5N, 1 mL). The
pink mixture was filtered and washed with NaOH (1 N, 1 mL), H20 (2 mL).
The solid was suspended in DMF (2 o GM (®JnL). Mel (0.2 mL) was

6-bromoH-imidazo[1,2-a]pyridine-3- carbaldehyde BrnN
Example 27

(5- (3~ {({7-methoxvauinolin-4-vlioxyimethyl) -[1,2,4)ltriazolo(4,3~

bipyridazin-6-vl) thiophen-2-vl}) (morpholine)methanones To a

solution of 5-(3-((74methoxyquinolin—4—yloxy)methyl)-
{1,2.,4]triazolo[4,3-blpyridazin-&-yl} thiophene-2-carbonyl
chloride (0.260 g, §.58 mmol} in dichloromethane (5 ml) was
added N-ethyl-N-isopropylpropan-2-amine (0.15 ml, 0.86 mmol)
and morpholine (0.15 ml, 1.7 mmol). The solution was stirred at
room temperature for two hours then was concentrated in vacuo.
The brown residue was purified via MPLC chromatography (eluted
with 0-5% methanol in dichloromethane) to yield the product as
a tan solid. MS m/z = 503.0 [M+1]?Y. Calc’'d for CusHoaNg0;5:

502.1.
O - N\
- !
N / \
S /N“N N
M

. --..N/

Example 28

{5-(3-{{7T-methoxygquinelin-4-yloxyimethyl) -11,2,4ltriazclof4, 3~

blpyridazin-6-vl) thiophen-2-yl) (pyrrolidin-l-vlimethanone;

Prepared by a method similar to (5-(3-{{7-methoxyguinolin-4-
vlioxy)methyl)-[1,2,4ltriazolo{4,3-b]l pyridazin~-6-yl}thiophen-2-
v1l) (morpholino)methanone. MS m/z = 487.1 [M+1]*. Calc’'d for
CasHaoNgO2S: 486.2



A 250 mL RB flask was charged with DMF (21.3 ml, 274 mmol) and

cooled to OC; phosphorus oxychloride (2.46 ml, 26.4 mmol) was added
dropwissusihis was stirred for 1 hour, then POT/USI007/016068
6-bromoHimidazol[1,2-a]pyridine (2.08yg, 10.2 mmol) was added in one
portion. This was stirred at 100C for 5 hours and at room temperature for

16 hours. The flask was cooled to OC and slowly neutralized with 6N aq.
NaOH and sat. ag. NaHCO3, resulting in the formation of a precipitate

which was collected by filtration to give

6- bromoH |m|dazo[1 2 a]pyrldlne -3- carbaldehyde as a yellow- orange

and water (0.84 ml, 47 mmol), then cooled to OC. A solution of
6-bromoH-imidazo[1,2-a]pyxidi rbaldeh (0.8792 g, 3.9 mmol),
methanol (6.3 ml, 156 mmol), DAM was added slowly. This was
allowed to warm to room tenﬁberatﬁre turg was concentrated,
then the yellow residue was triturated wi tewand filtered to give
(6-bromoHimidazof1,2-a]pyridingd-ylimethanpl as a yellow solid. 3)
4-((6-bromOH-imidazo[1,2-a]pyridifi-3-yI)ifiethoxy)-7- methoxyquinoline
WO 2008/008539PCT/USZOO7/016068 90 A10-20mL microwave vial

80 1‘1;9 3e8d %F' a'Pefso nfaﬁ U@ﬁ%ﬁm@%@mﬂﬂo@ﬁ ?zmﬁﬁﬁ«ylv e

[1, Fpartien sxstiued Was-asiisherapwise-to-3-ladusaipaining watesiesuiing

_ formation of a pr itate which was co ectedb filtration. The soli
ChlDwag %Igsé??eggérn% COBm t%%oafﬂon %TIVIIEIE) an8 IPﬁe %%n?he%?trgtggeg N-
ethyyal cHReenirated RraRAr Zeaniie Eﬁcmagom. THe. $blmeds disadlved

dimeiﬂ@&mﬁlix@énqlim@f\lﬂ@t MeObl and PCM apdusified by Shrmatograpes at
%& g ISCO_column, elutlng with a gradient of 1-7t MeOH (with
TOoom

‘fﬁbéﬁﬁ V%rﬁOQQ% en was concentrated in vacuo.
The res:.t,due was criturated w1th water and filtered; the
resulting precipitate was triturated with acetonitrile and
filtered to yield the product as an off-white solid. MS m/z =

461.0 [M+1]". Calc’'d for Cu3HaoNeg0,S: 460.1.

O New
o0

—nNH / \ iz
d A N,

S HN,

Example 30

5-(3-({7-methoxyvguinolin-4-vlieoxyimethyvli)-[1,2,4]ltriazolof4,3-

blpyridazin-6-yl) -N-methylthiophene-2-carboxamide: Prepared by

a method similar to (5-(3-({(7-methoxyguinolin-4-yloxy)methyl) -
{1,2,4ltriazoleo(4,3-blpyridazin-6-yl)thiophen-2-

y1l) (morpholino)methanone. MS m/z = 447.0 [M+1]*. Cale’d for
Coat1aNeg038: 446.1



4) 4-(3-((7-methoxyquinolin-4-yloxy)methyl)-
(1,2,4]triazolo[4,3-b]pyridazin-6-y1)-2-methylbut-3-yn-2-ol. A 16 mm test
Wb av@asssbtarged with 4-((6-bromoH-imidazo[1,2- PCT/US2007/016068
a]pyridin-3-yl)methoxy)-7-methoxyqutholine (0.0607 g, 0.16 mmol),
phenylboronic acid (0.039 g, 0.32 mmol), SPhos (0.0065 g, 0.016 mmol),
Potassium phosphate (0.10 g, 0.47 mmol), Pd2(dba)3 (0.0036 g, 0.0039
mmol), and 1-butanol (0.014 ml, 0.16 mmol), then stirred at 1000C for 16
hours. The reaction mixture was diluted with chlorofoLm (15 mL) and

washed with water (15 mi..), sat. agd OS;QS mL), and brine (15 mL);
the organic layer was dried with MgSO G :

was purified using the prep HPLC maclie-Us
MeCN/water to 95%- MeCN/water over 20 mir,

resulting yellow solid was submitted to the"Analytical Chemistry group. for
purification. This was returned &xtaefbemizlacid salt in water, which was
concentrated, free based with sat. NaHCO3 (5 mL), diluted with water (15
mL), and extracted with 10% el x 25 mL). The c%% t4.3-
b1 pyFiaeihony-4-({8-phanyiitensde ofls 2baloynidide3: yIinetmxy ) uinolmene thod
simigﬂgf(@aﬁn?%ﬁz) (Y7382 M GRS i eXasL PASs A AL01 1302
1, 2N4(G6-phamp e, AR bRlE BT R &21N-BL A ARBIAETHpuUrin-6-amine.
yv1) (AdBnblube ywswhargatkwithke-phepyk{1@2:4]triazolofd B, calc’d for

%\p rida}zin-S-yIz_methanamine (0.100 g, 0.444 mmol), 6- chloropurine
Carh@qpPg, G566 mmol), and sec-butanol (3.00 ml, 32.4 mmol), sealed, then

heated in a 100C oil bath for 5 hours. The reaction mixture was

concentrated and the yellow residuen ifi’kd by MPLC using a40g

. RediSep column, eluting with a gradie eOH/DCM over BO

minutes. _
N-((6-phenyl-[l,2,4]triazolo(4,3-blpyridazin-3-ylymethyl)-7H-purin-6-amine
(0.0500 g, 32.8% yield) waS'i s the hydrpchloride salt. MS (ESI

pos. ion) m/z: 344 (MH+). C of \N231-118FN502: 343.

l‘\~/li~'N/

5-(3-{(7-methoxyvguinolin-4-yloxy)methyl) -{1,2,4]triazolof4,3-

blpyridazin-6-yl) -3-methylthiophene-2-carbonyl chloride: To a

suspension of 5-(3-((7-methoxyquinolin-4-yloxy)methyl) -
{1,2,4)triazoclo(4,3-blpyridazin-6-yl}-3-methylthiophene-2-
carboxylic acid (prepared by General Method A} (0.150 g, 0.335
mmol} in dichloromethane (2 mL) was added thionyl

chloride (0.734 ml, 10.1 mmol and DMEF (1 drop). The solution
was stirred at room temp for three hours then concentrated and

taken forward without further purification,



WO 2008/008539PCT/US2007/016068 92 Example 43
5-(3-((7-methoxyquinolin-4-yloxy)methyl)-(1,2,4)triazolo[4,3-
RBYig@sAas6sY1)-N,N-dimethylpyridin-2-amine. A 48 mL tube

charged with 6-(dimethylamino)pyridisg3- ylboronic acid (0. 105?%%? 77016068
mmol), 4-((6-chloro[1,2,4)triazolo[4,3-b)pyridazin-3-yl)methoxy)-7-
methoxyquinoline (0.150 g, 0.439 mmol), and DMF (3.00 ml, 38.6 mmol),

and stirred for 10 minutes. A solution of potassium carbonate (0.182 g,

1.32 mmol) and water (0.696 ml, 38.6 ynmal) wag added, followed by
PdC12(dppf)-CH2C12Adduct (0. 035§ 9,7.0439 mmol). The tube was

flushed with argon, sealedgand heated insg 8 it bath for 5 hours. The
mixture was concentrate and he esidue was §i iturated with water to

methoxyqumolln -4- yloxy)methyl) [1 2 4)t on ‘;<~._
b)pyridazin-6-y1)-N,N-dimethylpyridin-2-anmirie a§“a dark green solid. MS
(ESI pos. ion) m/z: 428 (MH+). Ceadeitabeacs mass for C23E401'7502: 427.
WO 2008/008539PCT/US2007/016068 93

_ {5-(3-{(7-methoxyquinolin-4-viexylmethyl) ~[1,2,4ltriazolo (4,3~
blpyridazin~6wyl)-B-methylthiophennz-yl)(mcrpholina)methanone:

To a sclution of 5- (3~ ((7-methoxyguinolin-4-yloxy)methyl) -
[1,2,4]triazolo{é,B»b}pyridazinms—yl)-3—methy1thiophene—2-
carbonyl chloride {0.100 g, 0.21 mmol) in dichloromethane (2
mL) at 0°C was added morpholine (0.19 g, 2.1 mmol). The
solution was stirred at room temperature twenty minutes, then
was concentrated and purified by MPLC chromatography (eluted
with 3% methanol in dichloromethane) to yield a vellow solid.
Trituration in acetonitrile and filtration afforded the product

as a white solid. MS m/z = 517.2 [M+1]*. Calc’'d for CugH, NeO.S:
516.2.

- EtySi

J-methoxy-N-{(6~-(2- (triethylsilyllethynyl)-{1,2,4]ltriazolo4,3-
b}pyridazian;yl)methyl}-1,S—naphthyridinwéwamine: To an argon

flushed pressure vial (15 wL) was added copper (I)iodide
(0.0070 g, 0.037 mmol), PACl, (dppf) -CH,ClAdduct (0.012 g, 0.015
mmol) , N-((S-ehloro—{1,2,4]triazolo{4,3—b}pyridaéin—3-
yl)methyl)~7-methoxy»1,S»naphthyridinwé—amine {0.050 g, 0.15
mmol), and triethyl (ethynyl)silane (0.13 ml, 0.73 mmol) in
acetonitrile (2 mL) followed by triethylamine (0.61 ml, 4.4

mmol) . The vial was sealed and stirred at room temperature



Example 44 7 -methoxy- 4 - ( (6- (6 -morpholinopyridin- 3 - 1) - [1, 2,4]
triazolo [4, 3 - bi pyridaz in- 3 -yl) methoxy) quinoline. Prepared in a
Vi aisasther as 5- (3 (( 7 -methoxyquinolin- 4 - yloxy) metB{ITyU§2662/025068

triazolo [4 , 3 -b] pyridazin-6-y1) -N, ¥dimethylpyridin- 2 -amine . MS (ESI

p05. ion) m/z: 470 (MH+)Calc' d exact mass for C23H1eFN502 : 469.

Example 45 4- ( (6- (H-imidazo [1, 2 -a] pyridin-6 -t1) - [1, 2, 4] triazolo (4,

3 - b) pyridazin - 3 -yl)methox-y) - 7 -methoxyquinol ine Prepared in a
oversimgiteyr manserswsls £ {®n (¢ds-methoxyfuiritind ayldxypunathigad [Py2 MPLC
<eluééaameﬁ4@31@l;px%a21@ ;& -WomNmbidimathylpysigine 2 -amine: Mie

(ESI pos . ion) m/z 424 (MH+) . Calc" dexac}mass for C23H17N792

prodysg as a light yellow solid. MS 46.1 [M+1] calec’d

for Cu3Ha»N-051i: 445.2

HHN
=
NN

Example 33

N-({6-ethynyl-[1,2,4)triazolol4,3-blpyridazin-3-ylimethyl) -7-

methoxy-1, 5-naphthyridin-4-amine: To a sclution of 7-methoxy-N-

{{(6-{2-{triethylsilyl}ethynyl)-I[1,2,4]triazolo[4,3~blpyridazin-
3-yl)methyl)-1,5-naphthyridin-4-amine (0.360 g, 0.808 mmol) in
acetic acid (8 mL) was added TBAF (1.21 ml, 1.21 mmol). The
mixture was stirred at room temperature overnight, additional
TBAF (1.21 ml, 1.21 mmol) was added and the mixture was heated
to 50 °C for five hours. The mixture was concentrated and
purified via MPLC {eluted with 0-10% (1:10:20 NH,OH:MeCH:DCM} in
dichloromethane} to yield the product as an off-white solid.
MS m/z = 332.0 [M+1]". Calc’'d for Ci-H..N,0: 331.1.

BocHM

EizSi
= N
X \N

N ‘-'--_N/

tert-butvl (6~ {2~ (triathyleilyllethynvl)-{1,2,.4ltriazolo(4,3-

blpyridazin-3-ylimethylicarbamate: A 1L-round-bottomed flask

flushed with argon was charged with tert-butyl (&é-chloro-
[l,2,4]triaiolo[4,3—b}pyridaiin—3—yl)methylcaﬁbamate (12.00 g,
42.3 mmel), PA{dppf)Cl,-CHyCl, adduct (3.45 g, 4.23 mmeol), copper
iodide {(2.01 g, 10.6.-mmol) at room temperature. Acetonitrile
(400 mL} was added followed by triethyl{ethynyl)silane (37.9

ml, 211 mmol). Upon stirring the reaction mixture turned dark



Example 46 WO 2008/008539PCT/US2007/016068 94 tert-butyl
4-(5-(3-((7-methoxyquinolin-4-yloxy)methyl)-
G224)tieiefa, 3-b]pyridazin-6-yl)pyridin-2-yl)piperazine-lcarlxyiatSuo 7016065
Prepared in a similar manner as 5-(3«¢{7-methoxyquinolin-4-
yloxy)methy1)-[1,2,4)triazolo[4,3-b]pyridazin-6-y1)-N,Ndimethylpyridin-2-a
mine. MS (ESI pos. ion) m/z: 569 (MH+). Calc'd exact mass for
C30H32N804: 568. Example 17 '
red./-RelbONAEr(R:(PiReraziml Y)PYEdinadyl)- was added via cannula
1, ,Qf’]triazplo[4,3-b]p ridazir_1-3-¥:l)methoxy)qumollne. A 50 mL recovery
over Kk (ad SRR GRE Wil Rer S a-EPRa (Fesulted in a change of
colanethoxydginolindiyiow/)meaingde[l, 2 4]trihzole(i3of the addition, the
readtR¥I0aZI0-EIPWIIN-gyhRIngLazine:l earboxylate. (k290 g; 0 44PMGbhe ¢o
TFA (0.75 ml, 9.6 mmol), and DCM (1.50 ml, 23 mmol), then stifred at
one B tenhis aftis 15 € 5r S ke abfiod ARRuFE WaR o hesir a8,
condien cpeadhet withcsad.. agpiNaHGO2cTha misiremwas ditotesbwitly 53 /MeOH
0,nL ing | Ision. The emulsion was filtered.to give .
0 e e e O S Tt e P i of e HaBerial was
takegchRREsH fin ¥dN pa Tl red-feegiverah B ory RN 6- B pipbrazm-188 - 3

[M+1YDPYoidine 3y Lidt: 24 linazobaids3-bmateazin-3- yl)methoxy)quinoline.
BocHN

= ,;z
\\\Tii:iﬁ\u
e \N/

tert-butyl (§-ethynyvl-{1,2,4]triazolc[4,3-blpyridazin-3-

yi)methylcarbamate: Potassium fluoride (2M in water, 27.6 ml,

55.3 mmol) was added to a stirred suspension of tert-butylé-(2-
{triethylsilyl)ethynyl)-[1,2,4]triazolo[4,3-blpyridazin-3-
yl)methylcarbamate (3.57 g, 9.21 mmol) in acetonitrile (56 mL)
at room temperature. The reaction mikture turned dark
immediately, and was stirred at room temp for twenty minutes
until complete. The mixture was concentrated in vacuo,
triturated with water and filtered to yield the product as a
brown solid (2.46 g). M8 wm/z = 274.1 [M+1]'. Calec’'d for
Cy3HqsNgO2: 273.1%1.

tert-butvl (6- (3-methyligoxazol-5-vi} -[1,2,4)ltriazolol4,3-

blpyridazin-3-yllmethylcarbamate: To a solution of nitroethane

(1.02 ml, 14.3 mmol) in benzene (50 mL) was added phenyl
isocyanate'(B.lz ml, 28.5 mmol). The mixture was stirred at 50
°C for twenty minutes followed by the addition of tert-butyl
(s—ethYnyl—t1,2,4}triazolo[4,3—b]pyridazin—B-yl}methylcarbamate
{(3.00 g, 11.0 mmol) and triethylamine {(0.0765 ml, 0.549 mmol).

The mixture was stirred at 50 ¢C for six hours then at room



MS (ESI pos. ion) m/z: 469 (MH+). Calc'd exact mass for C25H24N802:
468. WO 2008/008539 95 PCT/US2007/016068 Example 46

WO 2008/008539 PCT/US2007/616668
52

temperature overnight. The mixture was cooled To room
temperature, filtered and the resulting brown precipitate was
washed with additional benzene. The filtrate was concentrated
to yield the product as a black solid. MS m/z = 331L.1%1 [M+1l".
Cale'd for CisHisNeOi: 330.1.

{6-(3-methylisoxazol-5-y1)-[1,2,4]ltriazclo4,3-blpyridazin-3-

vilmethanamine: To a solution of tert—butyl (6-{3-

methylisoxazol-5-y1)~[1,2,4] triazolo([4,3-blpyridazin-3-
vlilmethylcarbamate (3.63 g, 11.0 mmol) in dichloromethane (50
mL)} was added trifluocrocacetic acid (16.% ml, 220 mmel) and the
mixture was stirred at room temperatﬁre for one hour. The
mixture was concentrated, taken up in a solution of ammonia in
methanol (2.0 M} and purified by MPLC chromatography (eluted
with 0-10% (1:10:90 NH,OH:MeQH:DCM) in DCM) to yield the product
as a brown solid. MS wm/z = 230.8 [M+1]7. Calc’'d for CipH oNgO:
230.1.

Example 34

7-methoxy-N-{ {6~ {j-methvlisoxazol-8-yvli-[{1,2,4]lcriazolol4, 3-

blpyridazin-3-ylimethyl) -1, S-naphthyridin-4-amine: To a

microwave vial (10-20 mL}) was added (6-(3-methylisoxazol-5-yl}-
{1,2,4}triazoloi4,3-blpyridazin-3-viymethanamine (1.00 g, 4.34
mmol} and B-chloro-3-methoxy-1,5-naphthyridine (1.10 g, 5.65

mmol} in 2-butanol (12 mL). The suspension was stirred at 120°C



tert-butyl 3-(5-(3-((7-methoxyquinolin-4-y10Xy)methyl)-
[1,2,4]triazol10[4,3-b]pyrlda6-yl)pyn-2- ylamino)pyrrolidine-l-carboxylate.
Ba-gies(@ssoropyridin-3-y1)-(1,2,41triazolo[4,3- PCT/US2007/016068
b3pyridazin-3-yl)methoxy)-7-methoxygginOllne 0 "N Prepared in a similar
manner as 5-(3-((7-methOxyquinolin-4-
yloxy)methy1)-[1,2,4)triazolo[4,3-b]pyridazin-6-y1)-N,N-
dimethylpyridin-2-amine. 2) tert-butyl
unded:(H{B:fFwaethok Y gainbin byl OXMetby}- hours. The mixture was

con 4 3-R)pyridazin-6-yhpyridin-2-
C[;Ign%ﬁ%jg%%ﬁ%%%nf I ?é%%gxalzalune A r!‘é L TSR aRRA wids Bndtyelben

P“r%ﬁ? A (Ror (815 for GRRMABOE ABIPYA) okl 345 pyridaA® 8- met hanol in
dichyljmethexylsfra)etbOxyenin@ing{0. 100-a 2242 Mol JartNiYly s m/z -

185 a Wrol€ e-1-carbOx Iate (0.116 g, 0.622 mmol), and DMSO0 (4.00
% @g?‘ mmo J;Pealjceid %nd P é&gtfﬁfg@e%%ﬁakhemlstry microwave for

1 hour at 100C and then 30 minutes at 120C. Water was added slowly to
the reaction mixture untila WO 20/0/%00/8/ 39PQ’/USZOO7/016068 96

I

Example 35

Ethy1~5-(3-({7—methoxy—1,S-naphthyridin«%-ylamino)methyl)—

'[1,2,4}triazolo[4,3—b]pyridazin-6-yl)iaoxazole«s-carboxylate:

Prepared by a method similar to 7-methoxy-N-({(6-(3-
methyli$oxazol~5myl)~{1,2,4]triazolo[é,3—b]pyridazin~3m
yl)methyl)—1,S-naphthyridin—4—amine; MS m/z = 446;6 [M+11%.
Calc’d for CuHigNgO,: 446.2.

Example 36

5-(3«((7-methoxy-1,5~naphthyridin-4~ylamino)methyl)w

{1,2,4}triazoloI4,3»b]yyridazinw6—yl)isoxazole~3-carbcxylic

acid: To a solution of ethyl 5-(3-((7-methoxy-1,5-naphthyridin-
4-ylamino)methyl) - [1,2,4]) triazolo[4, 3-b) pyridazin-6-

yl) isoxazole-3-carboxylate (0.045 g, 0.10 mmol) in methanol (1
mL) and water (0.5 mL) was added sodium hydroxide (6M, 0.050

ml, 0.30 mmol). The mixture was stirred at 50 °C for two



precipitate formed. The solid was collected and purified by MPLC using a

40 g RediSep column, eluting with a gradient of 3 - 6%. MeOH/DCM over

WO poisusss9The solid was triturated with MeCN and filtered; theTmsther/o16o68

liquor was concentrated to give tert-IBdityl

3-(5-(3-((7-methoxyquinolin-4-Yloxy)methyl)-

[1,2,41triazolc44,3-blpyridazin-6-yl)pyridin-2-

ylamino)pyrrolidine-i-carboxylate, MS (ESI pos. ion) m/z: 569 (mH+).
nouxedlCe-RackaassIar 6:3044 83NBRAEGE. 1 xanmphei4S watar {2 mL). 2M

5- 3(7 umolln on )meth )-(1, 41tr|azolo(
HCL b“]éyrl azm-%]-y gﬁ pyrrol yI?pyrélé amlnenPrepséréﬁ) i?ﬁearglmlfar he

tan mpasadr ass collected by filtration. The solid was taken up
in 1%81?%@@%61((%&(@1@&'@@&1|W®DY6@in<’3‘2y1) [ﬂiﬁ'?e4]i'%3ﬂ(@{ﬂr?gbm)’£§aﬁision
%Oethog%%ﬂ[]ohne MS (ESI pos |o ‘}{%z 46 MH+ fg'%ﬁéad
was fide s e TR |
prodR008/eESE3IRET AS20D7/ME606829F 418 .6 [M+1]*. Calc’d for
Clnggmao.ﬂ: 4318.1.
THP

tert-butyl-(6-(3- { {tetrahydro-2H-pyran-2-vioxy)methyl)igoxazol -

5-yl}~{1,2,4ltriazolel4,3-blipyridazin-3-vl)imethylcarbamate:

Prepared by a method similar to tert-butyl-{6-(3-
methylisoxazol-5-v1}-[1,2,4]ltriazolol4,3-blpyridazin-3-
vl)methylcarbamate., MS m/z = 430.7 [M+1]". Calc'd for CioHz¢Ne¢Os:
430.2.

{S—{B—(aminomethylf~[1,2,4]triazolo{4,3-b}pyridazin»6~

yl)isoxazol-3-yllmethanol: To a solution of tert-butyl (6-(3-

{ (tetrahydro-2H-pyran-2-yloxy)methyl) isoxazol-5-yl} -
[1,2,4]triazolo(4,3-blpyridazin-3-yl)methylcarbamate (4.73 g,
11.0 mmol) in dichloromethane (50 mL) was added trifluorcacetic
acid (16.9 ml, 220 mmol}. The mixture was stirred at room
temperature for one houf, then was concentrated, taken up in
2.0 M ammonia in methanol and purified by MPLC chiromatography
{eluted with 0-10% (1:10:90 NH,OH:MeOH:DCM) in DCM} to vyield the
product as a tan selid. MS m/z = 246.9 [M+1]". Calc’d for
ChoHioNgO2: 246.1.



4-(3-((7-methoxyquinolin-4-yloxY)methyl)-[1,2,4]triazolo[4,3-
b]pyridazin-6-y1)72-methylbut-3-yn-2-ol. A 25 x 200 mm test tube was
GhResaRdwith 4- (6-chloro[1,2,4]triazolo[4,3-b]pyridazin-3- yI)m%tﬁlgg%(] /016068
methoxyquinoline (0.150 g,. 0.439 mggol), 2-methylbut-3-1n-2-0

ml, 2.19 mmol), copper (I) iodide (0.0209 g, 0.110 mmol), triethylamine

(2.83 ml, 13.2 mmol), and acetonitrile (5.00 ml, 96.2 mmol), flushed with
argon, sealed, and placed in a 90C oil bath for 30 minutes.

PdClZ(dppf) CH2C12Adduct (0. 03@8 9,.0.0439 mmol) was added i in one

( .Mfu a pad of silica gel
(eluting with EtOAc/DCM/MS‘S pnirated to yield a dark brown
oil. This was purified by MPLC, a 40g Re iISep column, eluting with
1 - 7% MeOH/DCM over 40 mint riate fractions were
collected to give 4-(3-((7- o/
methoxyquinolin-4-yloxY)methY1)-[1,2,4ftfiazdfo[4,3-
b]pyridazin-6-y1)-2-methylbut-Bxumsi2>D&(030877 g, 51.3% yield). MS (ESI
pos. ion) m/z: 390 (MH+). Calc'd exact mass for C211419Ns03: 389.
Example 51 1-(2- fluoro 4 -(3-((7- methoxy 1 5-naphthyridin-4-
(5~ (3 LL7 ~methogny - Aa PRy = Ty Mlamino) methyl) -
1, 2yﬂphehyh)lﬁwmlMLm2myyW®ﬁmm&EBQEﬁiH88QO§/O§zﬁ®ﬁ&Qﬁﬁic1,

Prepared by a method similar to 7-methoxy-N-((6-{3-

methylisoxazol-5-yl)-[1,2,4]triazolo{4,3-blpyridazin-3-
ylimethyl) -1, 5-naphthyridin-4-amine. MS m/z = 404.6 [M+1]".
Calc’d for CieHi1¢WNegO;: 404.1.

MegSin_ g
D_SHB Uz

5-{tributylstannyl) -2- (trimethylsilvl)ithiazole: To a stirred

selution of butyllithium (0.763 ml, 1.91 mmol) in diethyl ether
(10 mL}) at -78 °C was added dropwise over 30 minutes a _
solution of 2- (trimethylsilyl)thiazole {(0.300 ml, 1.51 mmol) in
ether (5 mL}). The solution was sgtiryred at -78 °C for one hour,
followed by the addition of chlorotrimethylstannane (1.59 ml,
1.5% mmol) in THF over 15 minutes. After an additional hour at
-78 °C, the solution was washed with saturated bicarbonate and -
extracted with diethyl ether. Organic extracts were dried over
magnesium sulfate and filtered then concentrated in-vacuo to

yield the product as a colorless oil.

QSHBU&

S5-{tributylstannyl)thiazole: To a sclution of 2-

(trimethylsilyl) -5~ (trimethylstannyl)thiazole (0.509 g, 1.6



A 100 mL sealed tube was charged with 4-chloro-2-fluoro-liodobenzene
(0.498 ml, 3.90 mmol), pyrrolidin-2-one (0.598 ml, 7.80 mmol),
wiRaR)mwysohexane-1,2-diamine (0.0703 ml, 0.585 mmol), petassium /016068
phosphate (1.66 g, 7.80 mmol), copgser (I) iodide (0.0223 g, 0.117 mmol),
and 1,4-dioxane (4.00 ml, 46.8 mmol), then flushed with argon, sealed,
and placed in a 110C oil bath for 17 hours. The reaction mixture was
filtered through a pad of silica gel, eluting with EtOAc and DCM, then the
mmo1filtrate wascongentiateddayiaid 8 htowa il Thiswaspurifietdy=eelipion was
. _chrgmatography using a 40 g ISCO column,.eluting with a gradient of
ot 0 RleOK TN SUEE 30 Tancres s -ge Trour s Ve UBUFELSh was
dilutgd chiorb- Dhedrophe syilsrolitiih - 2arbgd. 903t 19894 yBId)regbonate.
orgayslloveselids 2) 4-(@fuoraA:r it Sastetingetbyli-la3 ulideborelnn-Filcered
ylphenyl)pyrrolidin-2-one A 48 mL sealed tube was charged \yith i1
thenl-‘fﬁ’-%ﬁﬁﬁgﬁ?ﬁgr&ﬁe‘ﬁ{]ﬁﬁ?rr&mn@?&?eu&ﬁff 922 B8 imoh° Binatol
diborane (1.06 g, 4.16 mmol), X-Phos (0.0991 g, 0.208 mmol), Pd2dba3
(0.0571 g, 0.0623 mmol), potassiunnacetate (0.408 g, 4.16 mmol), and
1,4-dioxane (4.62 ml, 54.0 mmol)j|flugheshwith argon, sealed, then placed
in a 90C oil bath for 5 hours. The réaction mixture was diluted with EtOAc
- od sithwater (A dasat. MaHEQa(ko0imk) nd
i 00 mL), WO 2008 i §>§9PCT L)JSZOOZ:{016068 99 riegll)wi‘tﬂp‘;__ﬁdS dded
RitIGEERFiId 2L AR Bheentrad RIS wa piitied by MPLC Uisng 3 46
pheny RediSepyeolatm, CUtgwitH-1-5%6 Me0HIDOM ovENE0 asiduiesoThyas
st i aRiI0ns weye Lonegptrated R OiNe-Ld2fo11owed by the addition of
. fIuoro-4-(4,4,5,5-tetramethr¥1-1,3,2-dioxaboro|$§|-2-
L QAR B iR 326, B8506m 18 ° &8s BRBtAngE*Sil that solidified upon
tr ikstagding tByteyilutybiBag8afiuoto-4 65 ordpyriblidin-mpigpheny IJhe mixture
was (Fegltiazaleld,3-Dipyedazin-3syLimaiyicarbamate QBoEHNA ¢8Mlai1uted

~_sealed tube was charged with tert-buty o X
Wit gveHiGTo (R 2UI iz bTES-BipfHdaLif 35 bty tdfbantdte BB’y "9
£11t3-828 mmsl) el-{2-dtuera-4+(4 4 StoletramethyDdg@ic extracts were
. dio olan-2- n rolidlns2-

e S L IAGAE (0 0430, D02 e 2ae borared &
viel@d g8ty PredniiholS1 A-diexdd (82 ml, 42.3 mmol), and water (0.905

ml, 50.2 mmol), flushed with argon, seajed, then placed in a 80C oil bath

for 5 hours. The contents were transfeffed.ta a flask and concentrated.

The solid was triturated with water to give, 3

MeOH/DCM over 40 minutes. Oro-4-(2-
oxopyrrolidin-I-yI)phenYl)-S) f& \b)pyridazin-S-

Bxample 38

In a pressure vessel, 3N HC1 (1.2 ml, 3.5 mmol} was added to 4-
({6~ ({6-fluoropyridin-2-yl)-[1,2,4ltriazolol4,3-alpyridin-3-
v1)methoxy) -7 -methoxyquinoline (0.071 g, 0.18 mmol) in dioxane
{0.60 mL) . The reaction mixture was then heated at 100 °C for
3.5 h. Concentrated HC1 (0.300 mL, %.9% mmol) was added and the
reaction was heated at 100 °C for 2 h. The reaction mixture
was concentrated in vacuo, and then dried on high vacuum.

Triethylamine (0.74 ml, 5.3 mmol) was added to the compound,



yl)methylcarbamate (0.117 g, 51.9% vyield) was isolated as a tan solid.
WO 20081008539PCMIS2007/016068 100 A 50 mL recovery flask was
thargesooatbotert-butyl (6-(3- PCT/US2007/016068
fluoro-4-(2-oxopyrrolidin-I-yl)pheny1)41,2,4]triazolo[4,3-
b]pyridazin-3-y1l)methylcarbamate (0.117 g, 0.274 mmol), TFA (0.0211 ml,
0.274 mmol), and DCM (0.0177 ml, 0.274 mmol), then stirred open to air
at room temperature for 2 hours. The mixture was concentrated, then

and takemam ia Medid K20 Iwas atleledoand mais wasstisred fofel bede Hhese

crasHedus vas soacsntiated, then the residue was taken up in MeOH/CHC13
then filtered. The filtrate was evaporated, taken up in water, then passed

The GeRHaTeEte Phase EYSicsanin alding Wit MeUM/DEM hbwaver,
fullgontinsalacd) £ (2=t arad (Gl -Bethexy-IpbrBaphthyidindsmpound  was

et in et N-(1,2 g;igzoo 4’3;1b yridazin-6- ]
e b R TE s i G Y/ meon
i DENA-(3ThaniromRuwI w2 4 1 gienbio(te3iblppridaan $ad) i ltered to

remoleOropBeRy iRl id08e O 9A 24 MG 8 2ng vielded - (3-
chlokos-methox -1,5-naphthyridine (0.0590 g, 0.303 mmol), and

(7 BSERS PG A0 52 HRBHPEENER) thih pracbliTh sPerierd, 3-

a] pyChdamstfy- Midrpwaie for-2eers-aird20C. The mixture was concentrated,
then triturated with MeOH to give 14(2-fluoro-4- o
(3-((7-methoxy-1,5-naphthyridinfZ-ylaming)methyl)-
[1,2,4)triazolo[4,3-blpyridazin-6-Y yrrolidin-2-one as the
hydrochloric salt. MS (ESI pos. ion) mz-485 (MH+). Calc'd exact mass for
C25E21FN802: 484.

Example 39

6-({6-Chloro~[i,2,4)ltriazolol4,3-bipyridazin-3-
yl)methyl)quinoline,

A mixture of 1-(6-chloropyridazin-3-yl)hydrazine (1.67 g, 12
mmol), 2-({quinoclin-é-yl)acetic acid (1.65 g, 8.8 mmel), and HCL
(2000 pl, 24 mmol) was heated in an oil bath at 110 °C for 20
min before it was heated in a microwave (Personal Chemistry) at
1B0 °C&l5 min. The mixture was quenched with a solution of
NaOH (1.2 g, 5 mL) slowly until the suspension is ~neutral in
pH. The mixture was filtered and washed with H,0 (2x 5 mL}. A
brown solid was obtained (2.2 g). The solid was treated with
agqueous Na,CO; (3 g, 20 mL, pH ~11) and heated at 50 °C for 30
min. The blue mixture was cooled to room temperature, and
filtered. The black solid was wahsed with HoC and lyophilized
to give the product.

LCMS: calc’d for CsHipClNg: 295.1; found 296.1 (M+1).



WO 2008/008539PCT/US2007/016068 101 Example 52
5-(3-((7-methoxy-1,5-naphthYridin-4-ylamino)methY1)-
wb 2ftdikiaze1o(4,3-blpyridazin-6-y1)-2-methyli80iadolin-I-Onedyys2007/016068
4-bromo-2-(hydroxymethyl)-N-methypenzamide OH A 500 mL RB flask
was charged with aluminum(lll) chloride (4.1 g, 31 mmol) and 10 mL of
1,2-dichloroethane (90 ml, 1142 mmol), then cooled to OC. A separate 250
mL flask was charged with 90 mL of 1,2-dichloroethane (90 ml, 1142
mmol) and cooled to 0C; methylaming (gas) (1.8 g 59 mmol) was bubbled
through the solution for 10 minutgs. The=efc
slowly poured into the alumin e sqfj
formation of a thick white slysf™this wa Waw, ed to room temperature.
5- brommsobenzofuran 1(3 -onei(5 OQIg 23 /mmol) was added in one
! ] .5 hours and quenched
e solid |mpur|t|es then

mL). The organic layer was dr| dEFoinR My S flltered and concentrated to
give a white solid. This was triturated with EtOAc and filtered to give

3-me O L bea e (S 00 e g o

yl)methyl)qulnollne

A mixture of tert-butyl 2-(3-methoxyguinolin-é-yl)acetate (148
mg) and 1-(6-phenylpyridazin-3-yl)hydrazine (126.mg) in HCI
(conc., 0.3 mL) was heated at 100 °C for 5 min and was subject
to microwave heating (180 °C, 15 min). The yelldw sludge was
guenched with NaOH (5N, 1 mL). The pink mixture was filtered
and washed with NaOH (1 N, 1 mL), H.O (2 mL). The solid was
suspended in DMF {2 mL)-DCM (2 mL). MeI (0.2 ml) was added
followed by the addition of NaOH (2N, 1 mL). After 2 h, the
mixture was partitioned between DCM (10 mbL) and agueous NazS0;
{5 mL). The organic waé dried over MgS0,, concentrated, and
purified in silica (1-15% MeOH in DCM) to give the product as a
vellow powder.

LCMS: calc’d for CopHysNsO: 367.1; found 368.2 (M+1).

Example 41

4-(3-{(7-methoxyouinclin-4-vioxvimethyl)-[1,2,4]triazolof4,3~

bilpyvridazin-6-yvi)-2-methylbut-3-yn-~2-cl.




A 150 mL sealed tube was charged with 4-bromo-2-
(hydroxymethyl)-N-methylbenzamide (3.34 g, 13,7 mmol) and 1,3-

' Jaigazolidin-2-one (40.4 ml, 369 mmol). The solution was cooled
%U?%Hg}]d Isopropylmagnesium chlorige (15.3 ml, 30.5 mmol) wal/Hepidgote0es
slowly. The tube was capped and the reaction mixture was stirred at room
temperature for 30 minutes. This was recooled to 0C and
N,N,N,Ntetramethylphosphorodiamidoy! chloride (2.64 ml, 17.8 mmol) was

ded i e portion; this mixture was stirred at room temperature for 4
) ﬁ%ursg %lge%u%}glwé%szﬁzgé Tniagﬁtdc‘;“iflgét%‘ﬁ?‘f FRU AT RS ixture was
then diluted with EtOAc (100 mL), then wékhed with 1M aqueous HC1.
The aqueous layer was extracted with ethylfacétate (3 x 100 mL) and then
the combined organics were i ter (100 mL) and brine (100
mL), dried with Mg$04, filtered, theg co rated to give a yellow oil. This
was purified by column chromatography, e%ting with 1 - 4% MeOH/DCM
A 256 give BBrdrhas2-metlsylisbindgbet-ener %74 o Hi/.3%ryjeldrasammol) and
coovelowsohc 3) et R Bistansiv ;L3 2 digabprolpn. ;|
flisoindolin-1-one -ScSB 0 Prepated in a similar manner'as
add%q(éiﬁﬁa’ﬁ}f-%4,4,§§is was stirred for 1 hour, then 6-bromoH-
imidearhetindal Sy2-didkaboraiaryd-y) phesybpyrlidin-2-08e: Ates-WYbne
{2-methyl-l-0xaisoi in-5-y1)- o
o Oré(%iz?,ldl)triyb%[ﬁ?%%]p%?i%%%%%- Hméthyfcafiimate iy s and at room
M 8 B85 5P CFE U26071016088 £33 Preparedinalsmilsrmanderas
slovigt-bubylt{be(Bfliefowildh 6N ag. NaOH and sat. aq. NaHCO,
resqul@rg% Oyy[gglrglg}% g%é%%tglé%4%¥laéogl%§ i%@gggg Inwcl)’:i ch was collected
by %‘ J-TahiHemdtRy{ve, Arbronpisinpisdazii-6243 Deyridine -3 -
carbaetwhseadalin-kope1iow-orange solid.

2) (S—bromoH—imidazo[l,zﬁa}pyridin~3—yl)methanol

OH
Br
f\i{
X Ty

A 50 mL RB flask was charged with sodium borchydride (0.074 g,
2.0 mmol) and water (0.84 ml, 47 mmol), then cooled to 0°C. A
solution of 6~bromoH—imidazoi1,2-a]pyridine—B-carbaldehyde
(0.8792 g, 3.9 mmol), methanol (6.3 ml, 156 mmoel) , and DOM was
added slowly. This was allowed to warm to room cemperature.
The mixture was concentrated, then the vellow residue was
triturated with water and filtered to give (6-bromoH-

imidazo[l, 2-alpyridin-3-yl)methanol as a vyellow solid.

3) 4—((S—bromoH—imidazo[1,2—a]pyridin~3-yl)methoxy)-7-
methoxyguinecline A ‘



Prepared in a similar manner as 1-(4-(3-(aminomethyl)-
[1,2,41triazolo(4,3-b]pyridazin-6-y1)-2- fluorophenyl)pyrrolidin-2-one. 6)

(3= oxy-1,5-naphthyridin-4-Ylamino)methY])-
%@§§%¥%§%4 3-Wpyridazin-6-y1)-Zzmethylisoindolin-1-one (rjgpl)%?zeo iy 16068
a similar manner as
I-(2-fluoro-4-(3-((7-methoxy1,5-naphthyridin-4-ylamino)methyl)-[1,2,4)triaz
olo[4,3- b]pyridazin-6-yl)phenyl)pyrrolidin-2-one. MS (ESI pos. ion) m/z:
453 (MH+). Calc'd exact mass fq§ C24k 20I\]l§02 452. Example 53 WO
2008/008539PCT/US2007/016068 0 I
N-((6-(1-isoloropyl-1Htpyrazol-4-y15={l, i
blpyridazin-3-y1)methyl)-7-methoxy-1 5- nap thyridin-4-amine 1) tert-butyl
(6-(1-isopropyl-1H-pyrazol-4-y1)-

(1,2,41triazolo(4,3-13]pyridazin-gzyl)methylcgrbamate LN Prepared in a

similar manner as tert-buty! (6-(3-flUgfo-4-42-
oxopyrrolidin-I-yI)phenyl)-[l,Z,4)tré®&“ yridazin-3-
yl)methylcarbamate. 2)

A 146-(|-RBpropyR it g | vipd)- 1am thiazsle@, gith (6-bromoH-

mi dRidazin-3ydypethanasie fwdochiiide (o . 756 g, 3.3 mmol), 4-

chloro-7-methoxygquinocline {(0.81 g, 4.2 mmol), cesium carbonate

(2.2 g, 6.7 mmol), and DMSO (8.00 mi, 113 wmmol), sealed, and
placed in a Perscnal Chemistry wmicrowave at 100°C for 2 hours.
The reaction mixture was added dropwise to a flask containing
water, resulting in the fcormation of a precipitate which was
collected by filtration. The solid was dissolved in a
combination of MeQOH/DCM and filtered. The filtrate was _
concentrated and triturated with EtOAc/DCM. The solid was
digsolved in a small amount of hot MeOH and DCM and purified by
chromatography using a 40 g ISCO column, eluting with a
gradient of 1-7% MeOH (with 10% NH,OH)} /DCM over 40 minutes.

4} 4-(3-((7-methoxyquinclin-4-yloxy)methyl} -
(1,2,4)triazolol4,3-blpyridazin-6-yl)-2-methylbut-3-yn-2-ol.

A 16 mm test tube was charged with 4- ((6-bromoH-imidazoll, 2~
alpyridin-3-yl)methoxy}-7-methoxyquinoline (0.0607 g, 0.16
mmol}, phenylboronic acid (0.039 g, 0.32 mmol), SPhos (0.0065
g, 0.016 mmol), Potassium phosphate (0.10 g, 0.47 mmol)},
Pdz2{dba)3 (0.0036 g, 0.0039% mmol), and l-butancl (0.014 ml,
0.16 mmol), then stirred at 100°C for 16 hours. The reaction
mixture was diluted with chloroform (15 mL} and washed with
water (15 mL}, sat. aq. NaHCO; {15 mL), and brlne (15 mi)}; the
crganic layer was dried with MgS0,, filtered, and concentrated.
This was purified using the prep HPLC machine using a gradient
of 10% MeCN/water to 95% MeCN/water over 20 min. The fractions
were combined and the product free based by diluting with 10%



M2N -- Prepared in a similar manner as 1-(4-(3-(aminomethyl)-
[1,2,4]triazolo[4,3-b]pyridazin-6-y1)-2- fluorophenyl)pyrrolidin-2-one. 3)
M(Sqbdrisenropyl-1H-pyrazol-4-y1)-(1,2,4]triazolo[4,3-
blpyridazin-3-yl)methyl)-7-methoxy-1,5naphthyridin-4-amine F}?%E%}rsezgﬂlﬁelé%g
a similar manner as
1-(2-fluoro-4-(3-((7-methoxy1,5-naphthyridin-4-ylamino)methyl)-(1,2,4)tria
zolo(4,3- b)pyridazin-6-yl)phenyl)pyrrolidin-2-one. MS (ESI pos. ion) m/z:
MeoHAEAME) JGalkid) exact ass, oy C22142111902: 415,
WOZOOé_/008539PCT/USZO(_)?lOlg_OGS 105 Exampletsg "onc0s (30 mE)
The QIEIENHAYET-496D)- G52 atrini SB[ AT BRryrideri-gred, and
conodymethydd; methoxyrh&-naphihyridier dvaminewALS1mE Sealediiba Wasa to

che SIMEGLIE: Chpmistey, SR, for. RUFLEARRE ooy v

e LUt Eh A Rii-acarhRIEVEE1 50 § 50 380 tn ) wettpyraz-diclbersnic acid
conc(mt@&ﬁg&%ﬂﬁﬁs@ad PME: (320 T b:’%%!@d?ﬂ@)-r&..ﬂ“ﬂﬁ@.‘lﬁ&ed with
tagsium,carbonate (0,182 ¢, 1,32 mmol) apnd water (0.696 m|, 38.6
eI Lt TS a Ty PUC b SO AG: (voaeeds = -
The goabdnafoprHaivie wasHushdedithidrgonisealed, thén plamdd inad
conc¥fe ol balh o5 Sheurs. Tbadnixige was cppcepizated and the black solid
1 w%%trggrazecélzvnh water to remove 1C2CO3, then purified by column
a1 PYEMATograph 5T bBY-BRAER™D column, eluting with 30-70%-
MS  (®BILptHCN e Cr/XEADER sdiMtien).in e ovér dRarinutess Buisr
C.. 1RGNS yyare collected to give N-((6-(1H-pyrazol-4-y1)-
[1,2,4]triazolo[4,3-b)pyridazin-3-yl)methyl)-7-methoxy-1,5-
naphthyridin-4-amine as a white soli%N N\W
/N |

Example 42

N-{(6-phenyl-[1,2,4]ltriazoclo[4,3-blpyvridazin-3-viimethyl) -7H-

purin-6-amine.

A 15 mL tube was charged with (6-phenyl-[1,2,4]ltriazoclol4,3-
blpyridazin-3-yl)methanamine (0.100 g, 0.444 mmol), 6&-
chloropurine (0.103 g, 0.666 mmol), and sec-butanol (3.00 ml,
32.4 mmol), sealed, then heated in a 100°C oil bath for 5
hours. The reaction mixture was concentrated and the yellow
residue was purified by MPLC using a 40 g RediSep column,
eluting with a gradient of 3-8% MeOH/DCM over 80 minutes. XN-
((Gjphenylw[1,2,4]triazolo{4,3-b]pyridazin»3~yl}methyl)~7H~
purin-é-amine (0.0500 g, 32.8% yield) was isolated as the |
hydrochloride salt.

MS (ESI pos. ion) m/z: 344 (MH+). Calc’'d exact mass for
Ca3H1aFNs00: 343,



MS (ESI pos. ion) m/z: 374 (MH+). Calc'd exact mass for C1eH15N90:

373. 7-methoxy-E-((6-pheny1-[1,2,4]triazolo[4, b][1,2,4]triazin-3-

Y& -naphthyridin-4-amine. 1) . PCT/US2007/616068
3-(azidomethy1)-6-pheny1-11,2,4]triagolo[4,3- b] [1,2,4]triazine WO
2008/008539PCT1US20071016068 106 / NN A 16 mm test tube was
charged with (6-phenyl[1,2,4]triazolo[4,3-b]f1,2,41triazin-3-yl)methanol

(0.500 g, 2.20 mmol), Reactant 2 (0.951 ml, 4.40 mmol), DBU (0.663 ml,

4.40 mmol), and toluene (8.16 ml, 74.0 mmol), flushed with argon, sealed,
then stirred at room temperature f6r 3° l Thesgark maroon mixture

column chromatography usinjg a gradient of 3-5% MeOH/DCM over 20
minutes. 3-(azidomethyl)-6- ,2,4]triaz<9;[4,3-b]11,2,4]triazine was

isolated as a brown solid. 2)
(6-phenyl-[1,2,4)triazolo[4,3-b][Y;

Example 43

Be{3-{{(7-methoxyouinolin~-4d-yvioxylmethyl})-[1,2,4]ltriazolo[4.3~

blovridazin-6-yl) -H,N-dimethylipyridin-2-amine.

A 48 mL tube was charged with 6-(dimethylamino)pyridin-3-
viboronic acid (0.10% g, 0.658 mmol), 4-({&é-chlioro-
f1,2,4]triazolo{4,3-blpyridazin-3-yl)methoxy} -7~
methoxyquinoline (0.150 g, 0.43% mmol), and DMF (3.00 ml, 38.6
mmol), and stirred for 10 minutes. A solution of potassium
carbonate (0.182 g, 1.32 mmol) and water (0.6%6 ml, 38.6 wmmol)
was added, followed by PAC12 (dppf)-CH2C12Adduct (0.0358 g,
0.0439 mmol). The tube was flushed with argon, sealed, and
heated in a B0?C oil bath for 5 hours. The mixture was
concentrated, and the residue was triturated with water to give
a brown solid which wag purified by MPLC using a 40 g column,
eluting with 1-5% MeOH/DCM over 40 minutes to give 5-(3-((7-
methoxyguinolin-4-yloxy)methyl)-[1,2,4}ltriazolol4,3~
bipyridazin-6-yl)-N,¥-dimethylpyridin-2-amine as a dark green
gsolid.

MS (ESI pos. ion) m/fz: 428 (MH+). Cale’d exact mass for
CozH1gFNsOa: 427, ‘




/ NN A 50 mL RB flask was charged with
3-(azidomethyl)-6-phenyl[1,2,4]triazolo(4,3-b)[1,2,4]triazine (0.3492 g,
w3SRMRE;and THF (14.0 ml, 171 mmol), resulting in a dark praWnzes7/016068
solution. Triphenylphosphine (0.545 g5 2.08 mmol) and water (0.0998 ml,
5.54 mmol) were added, and the flask was placed in a 65C oil bath for 2
hours. The reaction mixture was concentrated to give a thick brown oil,
which was purified by column chromatography using an 80 g ISCO
column, eluting with a gradient g&%ﬁgm@ontammg NH4OH)/DCM to
10% MeOH (containing NH40 over 40 minutes.
(6-phenyl[1,2,4]triazolo[4,3-b] (1,2,41triazin-3-yl)methanamine was
7 -meiShlsindas @ yellow-salitpi)linopyridin-3-yl) - {1,2,4 1 triazolof4,3-
L-mett _ A f tglgéglgg}as b][1,2,47triazin3-y1)methyl)-1,5
y : 9PCT/US2007/016068 107
Prepﬁﬁéﬁﬁré@‘lrﬁa §ncﬁira1fq=ﬁamaré}n&§ as 5-(3-({7-methoxyquinolin-4-
y1oxd{ardluarord-(34(mefhoxsssraphihyrigind yiominaimathyl {12 4triaz

0lo[4,3- blpyri n -6-y/l henyl)pyrrolldln -2-one. MS (ESI pos. ion) mitz:
aimeg B N

C'd EXatt miass for C20416N80: 384. Example 56
MS {BSRhemaimidaro[1/B|py#daziitBly)mettizabt ‘& exact mass for

ngHg_gFNst : 469,

Bxample 45

§-{{6-(H-inidarell,2-alpyridin-6-yvl)~-[1,2,4)txriazoloci4,3~

bBipyridazin-3-ylimethoxy} -7-methoxyguinoline.

Prepared in a similar manner as S-(3-{{7-methoxyquinolin~4~
yloxy)methyl)—[1,2,4]triazolo[4,3~b}pyridaz;n—ejy;)~N,Nf
dimethylpyridin-2-amine. _ i

MS (ESI pos. ion) m/z: 424 (MH+). Calc’d exact mass for
CosHisN-0n: 423

Example 46




To a mixture of (6-chloroimidazo[1,2-b]pyridazin-3-yl)methanol (see

Galtier, C. et al, Antiviral Chemistry & Chemotherapy, 2003, 14,

177-182§ 0.200 g, 1.09 mmol), phenylboronic acid (0.133 g, 1.09 mmo%

BEA é)gﬁlg)?CHZCH (0.0445 g, 0.0545 mmol) in dioxane waSAdHEd S ¢

NaHCO3 (1.20 ml, >2.40 mmol). The 'mixture was blanketed with N2, the

vessel sealed and heated at 80 C for 1 h. The mixture was allowed to cool

to rt and diluted with EtOAc. The organic phase was washed with water,

then sat, NaHCO;é dried over Na2504, filtered and evaporated. The

- rerRREE e dietnid filR ERRE SR sy AGRdBRE G o 10
(2, 2 MdCH im ECQAJ A.He-tilecgonmpeurichwi s bl evted dsra-whigd. solichehhez ine -1 -
cariiglqwing compounds were prepared according to the method described
- for (6-phenylimidazo(1,2-bjpyridazin-3-yl)methanol: ) _
PreReRSFIbGrophBAifRdatRE2eE) pifidazin Byl metahbpxyquinolin-4--
y1loxX§8«eBiftupraphenydinid azeld i hlpysidazipyd-yimethanel v1) -N, W= -
. +(3,4.5-Triflugraphenyllimidazo[1,2-b]pyridazin-3-ylimethanol
dlmegﬁ-ﬂwreﬁ?(%@%ﬁ%fé%)hé%nil_%lr)ln?dazo[l,2-b]pyridazin-3- yl)methoxy)ouinoline.
MS  {FEImRPSwateVessel 46- PRGN\t azo[13RbpYAdarATy IMnEthafr
CaoH{OB5:0,4%33 mmol), 4-chloro-7-methoxyquinoline (0.19 g, 1.00 mmol),
- Cs2C0O3 WO '20081008539PCT/U82%07/06068N108 (0.22 g, 0.67

mmol) and 0.7 mL DMSO were combinégand-4e wessel sealed. The

mixture was pre-stired for 2 min, followedij i rowave heating for 2 h at

120 C, then 1 h at 130 ¢i¥The Hixture was affowed to cool to rt, diluted

with water to precipitate aLe@a ich. The solid :123 collected and rinsed

with water. The solid was purified via flgsh chromatggraphy usinga Otto
5t MeOli in EtOAc gradient to affon i nd as a yellow solid.
M/Z = 383.2 [m+H), calc 382.4212 for C2381eN Fhe following
‘compounds were prepared using the metho desriB’ed for
7-methoxy-4-((6-phenylimidazo[ERslsip¥rdaZin-3- yl)methoxy)quinoline:
Example 57
4-[(6-(3-Fluorophenyl)imidazol[1,2-b]pyridazin-3-yl)methoxy)-7-

T-me &Ry duirtdifie! Sm/APIRRTE kAT BRI @RI A1 P frP31-117n/402

[1,2,4)triazolol4,3-blpyridazin-3-yl)lmethoxy)guinoline.

A 50 mL recovery flask was charged with tert-butyl 4-(5-(3-{(7-
methoxyquinolin-4-~yloxy)methyl) -1, 2,4} triazolold, 3~
b]pyridazin-6-yl)pyridin-2-yl)piperazine-1l-carboxylate (0.250
g, 0.44 mmol), TFA (0.75 ml, 9.6 mmol), and DCM {(1.50 ml1, 23
mmol), then stirred at room temperature for 1.5 hours. The
reactién mixture was concentrated, then gquenched with sat. ag.
EaHCO;. The mixture was diluted with DCM (60 mL), resulting in
an emulsion.  The emulsion was filtered to give a brown solid..
The solid was tritufated with a combination'of DCM/MeCQH /MeCH
-and filtered to give 7—methoxy-4—((6~(6~(pipérazin~1- '
.yl)pyridin~3—yl)—[1;2,4]triazolo[4,3~b}pyridazin-3-
yl)methoxy)quinoline. | _ ' 'l _

MS (ESI pos. ion} m/z: 469 (MH+). Calc’d exact mass for
CoasHzsNgOsz: 468.



Example 58 4-((6-(3,4-Difluorophenyl)imidazo[1,2-b]pyridazin-3-
yl)methoxy)-7-methoxyquinoline. M/Z = 419.2 [M+H], calc 418.4014 for
wo2aidfEeN402- WO 2008/008539PCT/US2007/016068 1BCTEEADHIE 6068
59 7-Methoxy-4-((6-(1-(piperidin-44#1)-1H-pyrazol-4-y1)-
(1,2,4]triazolo[4,3-blpyridazin-3-y1)methoxy)quinoline. In a 50 mL sealable
flask was charged with PdC12(dppf)-CH2C12 adduct (0.011 g, 0.013
mmol), 4-((6-chloro-[1,2,41triazolo[4,3-
blpyridazin-3-y1)methoxy)-7- methoxyqumo nefs
tert-butyl
4-(4-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan23y-THspyrazol-1-y1)piperi
dine-1-carboxYlate (0&8 g, 0.48 nﬁnol) sat NaHCOBO 75 ml, >0.97
mmol) and 4 mL dloxa m's Setyrasgealed and the mixture heated
at 80 C for 22 h, @%{hr s allayved.1b cookto r%g diluted with
EtOAc, the organi¢ layer washed with water, s3f. NafHC®g, dried over
Na2504, filtered and evaporated. The residue Was-dissglved in 5 mL
CH2C12 and TFA (1.20 ml, 16 mmol)‘ was added. The mixture was stirred
at rt for10 min and evaporated=¥#8 48 was taken up into CH2C12
and stirred with mlnlmal 2N NaOH for 1h (ph basic). The mixture was
[ Q) _-___u \ﬁ@& ebigined as
Tor C24H24N802- /

la..o_ 0.44 mmol),

[1. ZEQDnnﬂgiﬁﬁaﬁé 3-b}pyr1dazln 6- yl}pyrldln 2-

ylamlno}pyxrolxdxnenlﬂcarboxylate.

1) 4»((6~(s-fluoropyridin~3ny1)-[1,2,43triazolo{4,3-
b]pyridazin—Buyl)methoxy)—7fmethoxyquinoline

Prepared in a similar manner as 5-(3-( {7-methoxyquinolin-4-
yloxy)methyl)—{1,2,4]triazola[4,3~b]pyridazinns—yl)-N,N-

dimethylpyridin-2-amine.

2) tert»butyi 3~(5"(3—((7-methoxyquinolin—4myloxy}methyl}~
{1,2,4]triazolo{4,3~b1pyridazin-s—yl)pyridinuz—
ylamino)pyrrolidine—1-carboxy1ate
A 0.5 - 2 mL microwave vial was charged with 4-((6-(6-
fluoropyridin.B -y1y - 13,2, 4]triazolo[4 3-bipyridazin-3-
_y1l)wmethoxy) -7- -methoxygquinoline (0.100 g, 0.249 mmOl)' tert-
putyl 3-aminopyrrolidine-l- -carboxylate (0.116 g, 0.622 mmol), -
and DMSO (4.00 ml, 56.4 mmol), sealed and placed in a Personal
Chemistry microwave for 1 hour at 100°C and then 30 minutes at

: i i til a
120°C. Water was added slowly to the reaction mixture un



3-Fluorm-7-methoxy-4-((6-phenyl-[1,2,4]triaz010[4,3-
blpyridazin-3-y1)methoxy)guinoline. A sealable tube was charged with

Pd2dba 2; 0.20 g, 0.22 mmol),

VAR :(69 t-butylphosphino)-1,11-binaphthyl (0.18 g, 0.44 i 2007/016068
(6-pheny1-[1,2,4]triazolo(4,3- b]pledggln 3-yl)methanol WO
20081008539PCT/US2007/016068 110 (0.100 g, 0.44 mmol),

4- chloro 3- quoro 7-methoxyquinoline (0.14 g, 0.66 mmol), cesium

fe %arb (g 0 88 og §nd toluene arﬂ sealed. The mixture wag

P ChéDalt SH12 i R8s AROWSS 15 Coi8 PAd-fed by
MPLC‘SG#@Imr@d %@um\m@ t@igé.nmrir he=dolitiwgs stircéd witheambeme of 3

-+ ex0hMetulyiell, GHAClaand:filiered: Therfiratewas pydfied Yadlasheea witn
chromato raphyuseln%a MeOH in CH2C12 gradient. The resulting solid -

MECN 20 ithratsq Tith‘ClHB61 IRidiERed { e pu rT’F%‘?i W&%W@"’Fﬁg tifig give
tertedmpgdn@was <OHedted mmg@ahﬁdw&z— 4021 e caler ) -

1, 24% §%gé£gl%2[%H%6'l:nl}l %% @%‘g_%e = 4)5361':@

-2-Phenyl-N-4-((6-phenyl-E1,2,41triazolor [Py azm -3-
yla“ﬁﬂﬁé@ﬁﬁﬁ%% 24 G%Wﬁgﬁ?&r"&hlonde
ME (ZEhlamsN((Bphenylth.2, Zb]wmzmﬂm@ﬁ b)pyidazi-gxact mass for
C”H%p!n&)ethygggnmldln -4-amine (0.036 g, 0.11 mmol) was combined with 500
ML aniline and heated at 70 C for 2 h, at which point 300 mL aniline more
was added and stirred an additional 30 minutes. The ndxure was allowed
to cool to rt. Ether (5 mL) was added and the.i e stirred. The title
compound was collected as a white SO|Id n 95.2 [M+H), calc
394.4402 for C22H20Ne '

Exanple 49

- 5= (3= {(7-methoxyquinolin-4-vioxylmethyl) -[1,2. 4l triazolofd,3-
blpyridazin-8-¥1}-N-{pyrrolidin-3-yl)pyridin-2-amine.

Prepared in a similar mannexr as 7-methoxy-4-{((6-(6- (piperazin-
1- yl)pyr:;.dz.n 3- yl}-{l 2,4]triazolof4, 3-blpyridazin-3-
yl)methoxy)quinoline.

M8 (ESI pos. ion) wm/z: 4638 (MH+). Calc’d exact mass for
CasHagNgO2: 468. ' |

0
D N‘N’z
-
Ny,
\ "’-ta_N/

Example 50




Example 62 WO 2008/008539PCT/US2007/016068 111 a) (6-(3,4,5-Tri
luorophenyl)imidazo[1,2-blpyridazin-3- yl)methanamine. To a suspension
with BokAdsSwtrifluorophenyl)imidazo[1,2-b)pyridazin-3-yl)methediolEm4 216068
g, 1.6 mmol) in CH2C12 (5 mL) waswdded Mesyl-Cl (0.37 ml, 4.7 mmol)
and triethylamine (0.66 ml, 4.7 mmol) -slight exotheLm, place flask in
water bath- and the mixture stirred at rt 1 h. The mixture was concentrated
in vacuo (without heating the flask) and the residue dissolved in DMF (2
4 - (3 ) AndAzidosadiumd9:23-¢, 35 sarpphavasyaddetiinaivel poriiesoAfdrt . 3 -
45 MINUTES addl) '0|'§_%;&‘{._T3(9_§’_9 mmol) was added and the .
23 PY hiita-Saied- BRgeF—Re-mixtireswas diuted with EtOAc, washed
A 25withagatermbrines tb treect aqiayedk dndl dRPofgahicager 8t
N 4, fi Vi : o mediate-wasdissolved in
L1, ET‘a%é(%lﬁ%%%egﬁl tr’i%t?t%ﬁls%%%gﬁlml\% ilr?%F (2.4 ml, ti%41 mowas, 5 o1
me t hgyaledt Hseligar bR mixflre wal -t &t Wisil the’blonny rs%%lps, bids an
(0. 2 addifonal2 minwiesithenavgipe mi) wasdkidded (The 28Rtuge wWash10
o1 futed Wil EOAG, washed vith NGHCDS soluioh Sat MaHEEes: fatke i1

)ttractt%}qelay en dry organic layer over Na2S0O4, filter and 4 in
(5 . Devaporatés Themreailie WaS Bt dAs Mol SRfom SRBRGhy Rty BRRSS
a 90N§'$&%imu@@;kmrc biacugzgmdselm toraftord éﬁ@ﬁﬁeéqjcﬂiipéiﬁmﬁa@@wt@n
salid. b) 7-Methoxy-N-(6-(3,4,5-triflyor. nyinidazoll ds  the tube
(0‘Oﬁ’%r%laz%lg-@ﬁ%eﬁ‘ﬁﬁﬁl,éfﬁgpk?t #?é{l)n%ar%in%; he title comp_deundu b £
£1usivas prefdred-aeoonding B-RdthddBRWiE #reSddifioRt of § Squiatet® =t £°F
T ki b  piert A
L S € -9-(4,4,9,0-letrame " -Ql an-4- £ ted to
511G fifdolibe bk h 5%%%@%%%%%&%3@@ Pdddbag (0.0270g.
viel@0298mmobr2yuicyddhexyipHasptinm) i foed by MPLC, using a 409
'Redﬁgégneg&h%ﬁH¢Q¥E¥W$glQ@%ﬁgaoilaﬁnmébﬂuﬁﬁﬁicver\40 minutes.
tetr methy‘1-2-(4,4,5,5-tetramethy1-1,3,2-§?x%b%rol%n-2-g‘}g- a-(3-((7-
The RBPLABXABSSITHAC A4S 17 FFMnto) 5=bromo-2° W
me t IRORRROSESORC T USRAOY I0d6068 11 2 IhethyHddindalrrilon (ske
Tsurgtanj, T., et al Syn/ett 2801-803)40.267 & lokHmneQly1 . 3%
o] pypx(“)'{'égéaé?ulriﬁ a%eYe%[l)e (%.2 %%%%%6 mmol) and 2 mL dioxane. The mixture
yielghs.blanketed with N2, sealed and heated at 80 Q for 22 h. The mixture

ms Wasrallovwed toggol o g:ther diluted with EQ&o; addeeofgamic Ryépr

washed vglgh water, sat. NaHCO3, then dried
C31H19N503 M 9 .

Bxample 51

1-(2-fluor0u4a(3—((7-methoxy-i,5~naghthyridin-4~

ylamino)methyl)m[1,2.4]triazolo{&,BAb]eridazings—
vliphenyl)pyrrolidin-2-one




over Na2S04, filtered and evaporated. The residue was purified via flash
chromatography using a EtOAc in CH2C12 gradient. The title compound

as a tan solid. tert-Butyl
W%} Q: ,f@%gtetramethyl 1,3,2-dioxalprolan-2-y1)- PCT/US2007/016068

1H-pyrazol-l-yl)piperidine-l-carboxylate. The title compound was prepared
according procedures known in the art. .
1-Ethy1-4-(4,4,5,5-tetramethyl-1,3,2-dioxeborelan-2-y1)-1Hpyrazole. A

1) ?(dﬂcyc%h Iable was c ﬁg}é}dl\évr%;?pljdzggggg) %16 9 0.23% mmol),

exy phos mofozp opyl-1 blphenyl (0.224 g,

0.471 mmol), 4,4,5,5-
tetramethyl-z-(4,4,5,5-tetram@ﬁ 3,2-dioxaborolan-2-y1)-

1,3,2-dioxaborolane (7.47 g, 29: 1o, 4rbromo-l-ethy1-1Hpyrazole

(see Ivachtchenko, A. V., et al J. Het,iChel. 2004, 41/931-939) (4.12 g,

23.5 mmol), potassium acetate (4.62 g, 47.1 #mol) and dioxane (10 mL).
a 1obthefidure was blankejpdwith Ne, dhe yessel seajerand. heated a- 85 C

for 22 h. Allow the mixture to cool to rt and dilute with EtOAc, wash with
md‘:(ﬁ&fé?e&ﬁ NSHED? Hhen ArySrd8RitHhyePEFeNG2 S, 2RPEng0 - 598 M,
7. 8 cevapotate. Tha miRture wabqheitiedasda flaskichroimatography eisinglan 0. 585
mmo1510AGIR LH2G gradient, Use 42, %t@'rgto develpRic.EepPmRo alsgaﬁtot WY

active at 254% The title compound was collected as a mixture wit plnaco

Lodigiorthe243-MethBxyethy e 4 satbtiartetiy P128:8-didabdrHdn- 246 - 8
mmo W)- itheyrablesHédw tikletaornapeing, was Hlernredid thelsansa manner 1 10°C
011 dbriBdetd4, %%éﬁstfamﬁﬁylrégﬂc%%%a\t}{%&%{}é Yh)s1hPyiazaley

using 1-(2-methoxyethyl)-4-bromo-1H-pyrazole

thchWB/GOSES@E‘@T/E}SE%?/@l‘BBB8W(’S’éE IFEcHIcHERBCA2Yd Gy, then
" the Hall Ghete 3004, 42n233¥ A tred to yleld a brown oil This was

5 tetr ethyl 1 oxaborolan 2 ben d]thi
1 y
pur%repare from Bromio enZ(()\i[&]%Iaqu accor ng to%l the b%%%% co-Lumn

eluqygge@mﬁg_a gradlent of 3-5% MeOH/DCM over 30 minutes to

.givel-Cyelobuiyl-4-4 4.5 dusramatinii} Sya-dioxaberelan-2wd)- (0. 203 g, 108%
azoleoe?z? 4-BromQ-1-cyclobutyl-1H-pyrazole. To a cooled (0 C)

yle]s‘ﬂre sStutic &PZI" bPSHEAH- -pyrazole (5.360 g, 36.47 mmol) in DMF (50
mL) was added sodium hydride (1.925 g, 80.23 mmol) slowly. The mixture

2) Masakawed Io sirig the icedath 30min-anch brorocyclebuiane (343, - o -

ml, 36.47 mmol) was added. The vessel was sealed and the reaction

1) BHgRNE 4%%?&?&1"@%’5‘: for 98%. The mixture was allowed to cool to rt and
diluted with 200 mL EtOAc, with 500 mL water, then 2x 100 mL
water, sat NaH003, then t%c layer dried over Na2S04, filtered and
evaporated. The mixture w. ] wia flash chromatography using a
CH2C12 in hexanes gradient, (12 $] or visyalization). The title
compound was collected as a ¢olorless Ilqﬁ@ﬁi.
1-Cyc2obuty1-4-(4,4,5,5-tetramethy2-1,3,2>diQkab0rOlan-2-
yd)-1H-pyrazole. The title compound was prepared in the same manner

n 4 FSASELRUIO LI (445 GIRT AN 43 Zenoro- 2-

ioxaborolan-2-y1)-1H-pyrazo
fluorophenyl)pyrrolldln 2-omne {0.444 g, 2.08 mmol), pinacocl

diborane {1.06 g, 4.16 mmol}, X-Phos (0.0%3%1 g, 0.208 mmol},
Pdzdbai (0.0571 g, 0.0623 mmol},. potassium acetate (0.408 g, .
4.16 mmol), and 1,4~dioxane (4.62 ml, 54.0 mmol) ,. flushed with
argon, sealed, then placed in a %0°C oil bath for 5 hours. The
reaction mixture was diluted with EtCac (100 mL) and washed

with water (100 mL), sat. NaHCO; (100 mL), and brine (100 mL},



1-Isopropy1-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y1)-1Hpyrazole
a) 4-bromo-1-isopropyl-111-pyrazole. A sealable vessel was ) charged

Wﬁ@&%}@&g m carbonate (3.76 g, 27.2 mmol), 4-bromol1H-py. 4
g,27.2 mmg%), and 10 mL DMF. To this mixture, 2-iodopropane (3. #1%916068

32.7 mmol) was added and the WO 2008/008539PCDUS2007/016068
114 vessel sealed. The mixture was heated at 80 C for 16 h and allowed
to cool to rt. The mixture was diluted with EtOAc, extracted with water,
ar1ed PELSAHACOR: 204108 Ordanlc @YeLdies Qvel a2, MIEIEA R £1eq
_ evaporate(?j & mixfure was purﬁled via flash chromatography using ,
by MELOABISTHIC EOgmdRetiThe desitedtompouid e HateimhedyMeOH/DCM
over 4& dasiai wasepllested-as gcolapiess lighidebhtrated to give 1-(2-
1-isopropyl-4-(4,4 5,5-tetrameth{vﬂ/1-1,3,2-@i xaborolan-%—gll—z_
fluoger 3G L ofe: Fné tHE EEMPRLRY Was prepafetithe S3Afe manner as
v1) pWWWﬂ&WW&@&@,S-@@nM@-&,3.,3- an orange o©il that
saligi?@é’&@@%}%'ﬁpé}fa'ﬁ 1zole. Example 63 Intermediate
4-((6-(6-fluoropyridin-3-y1)-(1,2,4)triazolo[4,3-
b)pyridazin-3-yl)methoxy)-7-methoxyquinoline was prepared as described
3) tegeneratMethed Az - fluoro-4 - (2-oxopyrrolidin-1-yl)phenyl) -

[1,2.4)triazolol4,3-blpyridazin-3-yl)lmethylcarbamate

A 48 mL sealed tube was charged with tert-butyl (6-chloro-
[1,2,4]triazolo[4,3»b]pyridazin—3~yl)ﬁethylcarbamate (0.150 g,
0.529 mmol), 1-(2-fluoro-4-(4,4,5,5-tetramethyl-1,3,2~
dioxaborolan-2-yl)phenyl)pyrrolidin-2-one {(0.242 g, 0.793
mmol), Pdclz(dppf)—CH2C12Adduct (0.0432 g, 0.0529 mmol), cesium
carbonate {0.689% g, 2.11 mmol), 1,4-dioxane (3.62 ml, 42.3
mmol), and water (0.905 ml, 50.2 mmol), fiushed with argon,
sealed, then placed in a 80°C oil bath for 5 hours. The
contents were transferred to a f£lask and concentrated. The
solid was triturated with watex to give a red residue, which
was purified by MPLC using a 40 g'RediSep column, eluting with
2-6% MeOH/DCM over 40 minutes. tert-butyl (6-(3-flucro-4-(2-
oxopyrrolidinul—yl)phenyl}~[l,2,41triazolo{4,3mb}pyridazin~3»
yl)methylcarbamate (0.117 g, 51.9% vield) was isolated as a tan

solid.

4} 1-(4—{3—(aminomathyl)~[1,2,4}triazolo[4,3-b}pyridazin—6fyll—
2 -fluorophenyl)pyrrolidin-2-one



5-(3-((7-Methoxyquinolin-4-yloxy)mathyl)-(1,2,4)triazolo(4,3-
Wpyridazin -6-y1)pyridin-2(1H)-one.
uoropyrldln -3-y1)-[1,2,4]triazolo[4,3-b]pyridazin-3-

ylsS /89(%/ - methoxyquinoline (O. 1434 9, 0.30 mmol) was susggnmdsez 16068
dioxane (1 mL) then added 3M aqueous hydrochloric acid (2.0 ml, 6.0
mmol). The reaction mixture was then heated at 100 C for 1 hour. The
mixture was concentrated under vacuum and the remaining solid was

- dissolved in methanol (4 mL) then added triethylamine (0.42 ml, 3.0
mmol). The mixture was gt at room temperature for 1 hour then
concentrated under vackumy, The sample was purified by flash

chromatography eluting . 33 08539PCT, ;2:2007/016068 115 with

. 15% 7N NH3 in methanol/ dichlatondethame to afford 5-(3-((7-
methoxyquinolin-4- onxy)mefhyI) 1,2 4f’|azo[4‘
b]pyrldazm -6-y1)pyridin-2(1H)-one as a Fadge solid.
: 3-((7- Methoxy yinolin-4-ylox meth é' 12 4]tr|azc%:o%r
A s0; AR B pyr &ﬁ&(‘f%ﬁ Sarld 58 prewoug Iy déSCI’I
fluofor«a—(3:{(Ttart@plmqmmmﬂlymkyphem@# -[1,2,4]triazolo i‘i 3"
b}pyi&&a@ﬂ?zgkﬁﬁ ﬁ:@ﬁ)ﬁﬂﬁ%‘%@a}ﬂ%@dwzﬁ‘ﬁ Qe. oExampleen ), TFa

nthesis of the Hydrazine Intermediate WO

(0. 0%b8?@085%9§&%/@§?é@7/0%66§%6‘° 0177 ml, 0.274 mmol}, then

stirred open to air at room temperature for 2 hours. The

le O

.mixture was concentrated, then taken up in MeOH. KyCO; was
added, and this was stirred for 1 hour. The mixture was
concentrated then the residue was taken up in MeOH/CHCl; then
fxltered. The filtrate was evaporated, taken up in water, then
passed through a reverse phase CQ column, elutlpg with

MeOH/DCM, then concentrated.

5) 1-(2-fluoro-4-{3- ((7-methoxy-1,5-naphthyridin-4-
ylamino)methyl)-{1,2,4}triazolc[4,3-b]pyridazinw6~
vil)phenyl)pyrrolidin-2-one

A 0.5 - 2 mL microwave vial was charged with 1-(4-(3-
-(aminamethyl)—[l 2,4 triazolo(4, 3-b]pyridazin-6—yl}-2—
fluorophenyl}pyrrolldln 2-one (0.0792 g, 0.243 mmol), B-chloro-
3-methoxy-1,5- naphthyrldlne {0.05%0 g, 0.3203 mmol}, and butan-
2-01 {(1.00 ml, 0.243 mmol), sealed, then placed in a Personal
Chewistry Microwave fof 4 hours at 120°C. The mixture was
concentrated, then triturated with MeOH tO givelln(z—fluorof4~

-((T—methoxy—l,S~naphthyridin~4—ylamino)m&thyl)~

{1,2,43triazolo[4,B—b}pyridazin¥6—yl)phenyl)pyerIidin~2~one as
the hydrochloric salt. ‘

MS.(ESI pos. ion) m/z: 435 AMH+) . Calc'd'exact mass for

CosHa FNgO,: 484.



Step 1.3,6-Dichloro-4-methylpyridazine (1.00 g, 6.1 mmol) was mostly
dissolved in dioxane (22.5 mL) then added phenylboronic acid (0.82 g, 6.7
wneked2d$12(dPIDE)-CH2CI2Adduct (0.25 g, 0.31 mmol) aRGTAEaMUHGH60s

of cesium carbonate (6.0 g, 18 mmo#}in water (7.5 mL). The reaction
mixture was heated at 80 C for 6 hours. The reaction mixture was
concentrated under vacuum and the remaining solid was triturated with
water. The solid was collected on a glass frit, washing well with water. The
sample was purified by flash chromat iRg with 1:4 ethyl

tep 2.

i\59 mmol) was dissolved
| mixture was heated at

gz; the mixture was

] ] under high vacuum

to afford 1-(4-methy1-6-phenylpyridazin-3- Ryedrazifie as a pale ye/low

solid. MS (ESI pos. ion) m/z: 201.1 (MW) The remaining synthesis of

7-methoxy-N-((8-methy1-6-phenyFiiZakFazbio[4,3-b]pyridazin-3-yl)meth
yl)-1,5-naphthyridin-4-amine was conducted as described-in general

5wM§ﬂF¥¥5mé¥§é%§¥¥9@ﬁ%ﬁﬁﬁ%ﬁQ%?&QQﬁ%ﬂﬁﬁéﬁéﬂg}methyl)-

[1,2:4]triazolo(4,3-blpyridazin-~6-yl) -2-methylisoindolin-l-one

3-ChIoro-4-methyl-6-phenylpy :
in hydrazine (1.56 ml, 49.8 mmot)-
100 C for 1.5 hours. The pre IR

1) 4-bromo-2- (hydroxymethyl) -N-methylbenzamide

A 500 mL RB flask was charged with aluminum(III}) chloride (4.1
g, 31 mmol) and 10 wk of 1,2-dichloroethane {80 ml, 1142 mmel},
then cooled to 0°C. A separate 250 mlL flask was charged with
90 mL of 1,2-dichloroethane {50 ml, 1142 mmol) and cooled to
g°C; methylamine (gas) (1.8 g, 55 mmocl) was bubbled through the
solution for 10 minutes. Thé dichloroethane solution was
slowly poured into the aluminum chloride solution, resultihg in
the formation of a thick white slush. This was warmed to room
temperature. 5-bromoisobenzofuran-1{3H)-one (5.00 g, 23 mmol)
was added in one portién and the reaction mixture was stirred
for 2.5 hours and guenched with water. The mixture was
filtered to remove the solid impurities, then the filtrate was
washed with 0.5N a@ueous HC1 (100 mL) and brine (200 mL). The
ﬁrganic laver was dried with MgS0,, filtered,—and concentrated
to give a white solid. This was triturated with EtOAc and
filtered to give 4-bromo-2- (hydroxymethyl) -N-methylbenzamide
(3.34 g, 58% yield) as a white solid.

- 2) S—bromb-zwmethylisoindolinél»cne



Synthesis of the 1-Methyl-S-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)pyridin-2(1H)-one Intermediate. =~ Pc1Cydrapt) NaOAc.
- Rhig%ans §;§-§3 1. 5-Bromopyridin-2(1H)-one (0.250 g, 1.44 mmeh- Wes i 7/616068
dissolved in DMF (3 mL) then added,jgdomethane (0.0943 ml, 1.51 mmol)
and potassium carbonate (0.218 g, 1.58 mmol). The reaction was stirred
at room temperature overnight. The reaction mixture was concentrated
under vacuum. The remaining residue was dissolved in ethyl acetate then
washed with water and brine. The aqueous Ia}ser was back-extracted with
ethyl acetate (3x). The organic Iayers were cgmbined and dried over
VACuuy_to afford 5-
bromo-I-methylpyridin-2(1H)-on fn grange waxy solid. MS (ESI pos
- ion) m/z: 188.0 and 190.0 (MW). étep 2.
A SLBRomS-|-peathpiy toihe (TR ore( 060 ¢/i0-532 rmolkwvas-suspended

(Y gixApRd2rh), DRV ACRIbE 20 mide (3.3¢4 g, 13.7 mmol) and 1,3-
tetramethyl -2-(4,4,5,5-tetramethy1-1,3,2- dloxaborolan-z- 1)-

31“?’2116’%%58&3%%3(6%329 Ct??gé #0mBN) ™BdCI5& ﬁb‘f)o%:?Hchz’fi@dcﬁfe%ut ion
wa(@.029;6’1@@.@%&mdﬁdndsogmpgammé&i@&gg:ﬂa:ﬁ&rﬂﬂ@l)(Ihes ml,
3 deactignixtyres gﬁasategﬁv}fﬁc fo5.2.5hgurs then %}0 LG OL the
hours. The reaction mixture was -WO 20081008539PCT/USZ00/1016068
reaction mixture was stirred at room temperature for 30

minutes. This was recooled to 0°C and N,N,N,N-
tetramethylphosphorodiamidoyl chlofide (2.64 ml, 17.8 mmol) was
‘added in one portion; this mixture was stirred.at room

" temperature for 4 hours. The tube was placed in a 150°C oil
bath for 1 hour. The mixture was then diluted with EtOAc (100
mL), then washed with 1M-aqueous HCl. The aqueous 1ayer was
extracted with ethyl acatate.(B ¥ 100 mlL) and then the combined
organics were washed with water (100 mL) and brine (100 mL),
'driedeith Mg804, filtered, then concentrated to give a yellow
0il. This was purified by column chromatography, eluting with
i - 4% MeOH/DCM to give 5-bromo-2-methylisoindolin-i-one {(1.774
g, 57.3% yield) as a yellow solid.

3) 2-methyl-5-(4,4,5,5-tetramethyl-1,3, 2-dioxaborolan-2-
yl)isoindolin-l-one
O

Prepared in a similar manner as 1-(2-fluoro-4-(4,4,5,5~

tetramethylwl,3,2~dioxaborolanw2~y1)phenyl)pyrrolidinmz—one.

4) tert-butyl (6-(2-methyl-l-oxoisoindolin-5-yl)-
[1,2,4}triazolol4,3-blpyridazin-3-yl)lmethylcarbamate



118 filtered through a pad of Celite, washing with MeOH. The filtrate was
concentrated under vacuum. The remaining black residue was then
wissobgadsidichloromethane and filtered through-another padot@stiier016068
washing well with dichloromethane. Tiie filtrate was concentrated under
vacuum and the remaining black residue was further dried under high
vacuum to afford 1-methy1-5-(4,4,5,5-tetramethyl1-1,3,2-dioxaborolan-2-
yl)pyridin-2(1H)-one as a black solid. MS (ESI pos. ion) m/z: 236.1 (MH?*).
OH Example 66 Intermediate ¢
3-(4-methoxybenzy1)-6-phenyl-j,2 4ljazolo[8d3Ha]pyridine was prepared
as described in general Methad A. m
4-((6-phenyl-(1.2,41triazolo[4,3 aipyRidin-3yEmeihydiphenol.
3-(4-Methoxybenzyl)-6-pheny|-[1,2,4]triazo,)Fﬁdine (0.057 g, 0.18
mmol) was dissolved in dichloromethane (2.5¥iL) then cooled to 0 C. A
pﬁé@é@ﬁoorlﬂrﬂ?faa?&&ﬁ@ﬂi@@wd&' Q72 4, Qgﬁanasx@éyd in d@@@ﬂﬂ%&%-«(zw
was a owly. The reaction mixture was stifred at O r 2 hours, .
At e T e e H i e ek r iR By Tt dszin-3-
v hueathed evttbireadidps and stirred overnight at room temperature. A solid
remained in the mixture. The reaction mixture was diluted with -

dichloromethane/methanol to give a c{tar mixture then washed with .
S R RS Wi S R e CRET LR B
mefrieglover sedaimsufaterand concentrated under vacuum. The sample

was purified by preparative TLG eluting with 7% methanol in

dichloromethane which afforded)g-
2008/008539PCT/US2007/Q16068 |

Prepared in a similar manner as 1- (4-(3-{(aminomethyl) -
[i,2,4ltriazolo(4,3-blpyridazin-6-yl}-2-

fluorophenyl)pyrrolidin-2-one.

6} 5-(3-{((7-methoxy-1,5-naphthyridin-4-ylamino)methyl) -
(1,2,4}ltriazolo (4, 3-blpyridazin-6-yl)-2-methylisoindolin-l-one
Prepared in a similar manner as 1-(2—fluaro~4w(3—((7-mathoxy—
1,5-naphthyridin-4-ylamino)methyl) ~[1,2,4]triazoloi4,3-

bl pyridazin-6-yl)phenyl)pyrrolidin-2-one.

MS (ESI pos. ion) m/z: 453 (MH+). Calc’d exact mass for
C2aHaoNeOy: 452, ' '

Bxample 53




119 ((6-phenyl-(1,2,4]triazolo[4,3-a]pyridin-3-y1)methyl)phenol as an
off-white solid Example 67

W (Bdydstin-2-y1)-(1,2,4]triazolo[4,3-a]pyridin-3- yl)methy!)plrenalsram /616063
prepared as previously described foré+ : '
((6-phenyl-[1,2,4]triazolo[4,3-a]pyridin-3-yl)methyl)phenol. Example 68
4-((6-(Pyrazin-2-y1)-(1,2,4]triazolo(4,3-alpyridin-3- yl)methyl)phenol was
prepared as previously described for 4- '

N-((Gphenylsdob4ltiazolald Ialoyddin-3ylimethyhphenol - Ol 1014, 3-

b}yyridazin»B-yl)methyl)-7-methoxy-1,5~naphthyridin~4-amine

1) tert-butyl (6-(l-isopropyl-1H-pyrazol-4-yl)-
{1,2.4ltriazolo(4,3-blpyridazin~-3-ylimethylcarbamate

N BocHHN
p /z
s

/N‘N N

SN
Prepared in a similar manner as tert-butyl (6-{(3-fluoro-4-{2-
oxopyrrolidin~1—yl)phenyl)—E1,2,4}triazolo{é,3~b}pyridazin—3w
yl)methylcarbamate.

2}  (6-(1-isopropyl-iH-pyrazol-4-yl1)-[1,2,4ltriazolol4,3~
blpyridazin-3-yl)methanamine hydrochloride"

Prepared in a similar manner as 1- {4-(3-{aminomethyl) -
[1,2,4)triazolol4, 3-blpyridazin-6-yl) -2~
fluorophenyl)pyrrolidin-2-one.

3) Nw((5-(1f150pr0py1-1H~pyrazol~Q“yl)~[l,2,4}triazolo[4,3~
blpyridazin-3-ylimethyl) -7-methoxy -1, S-naphthyridin-4-amine
Prepared in a similar manner as 1- (2-fluocro-4-(3-{(7-methoxy-~
'1,S-paphthyridin-4-ylamino)methyl) -[1,2,4) triazolol4,3-
blpyridazin-6-yl)phenyl)pyrrolidin-2-one.

MS (ESI pos. ion) m/z: 416 (MH+). Calc’d exact mass for
Co3Ho N0y 415.

~0 = N\
X =
W
;N'-- HN
HN
/N"‘N N
‘N



Example 69 4-((6-(1H-Pyrrol-2-y1)-[1,2,4]triazolo[4,3-a)pyridin-3-
yl)methyl)phenol was prepared as previously described for 4- :
Wo-phenydb, 2, 4)triazolo(4,3-a)pyridin-3-yl)methyl)phenol. W t/usaeo7/616068
2008/008539PCT/US2007/016068 1126 To a solution of
4-bromobenzene-1,2-diamine (4.0 g, 21 mmol) in 60 mL of EtOH was
added 40% glyoxal aldehyde (4.1 ml, 32 mmol) soultion in water. The
resulting mixture was refluxed for 10 hours. The mixture was concentrated
in vacuo and the residue was diIut%ng}iéq_% mdpof EtOAc. The organic
soultion was washed with 40 mL of satd. Na 3 and 40 mL of brine,
dried over Na2504 and concentrated in vacua. The residue was purified

b siICetigpivoniamh chrgrhatobaphyt (390 @At ek 10 BDAD) tdghan - 3 -

P2 59U ELNBIRP U NPXRUPG: M D-ER 0P JgID 2 208.9

. 6%%%&#83@?40”’6,57 WWE wi t Nm( 6- clorc -
[wig(idenzytideneseiane) Hipadadis i (0) {01819 b E YD) BNEQiRhes- 1, 5 -
nd bR AR L OLIHE aradded Reagant (37,10, 27 g hree,

time in 3 hours. The reaction was ed at or 16 h‘o‘u?? nd was
YIRRRCREE S0 AL 8 Satd SNHAECAS § hewfikiure 3wl @MEed Hith®BOWhL 38.6

mnab BLOAC AT B Diganie pbaseyesseparated ~washed with biige, dried 32 mmo1)

er Na2SQ4 a oncentrated in vacuo to give red oil. The residue was
2 (yuri‘ﬁ%ga Ig/géiliggégerf‘gélugh%n' gr%“rh%ﬁg r‘gt%%y ?ﬁ@%éﬁa&%ﬁﬁt)
Pdfrice (@Bryive réd 36l iddbatyl 24q0inbRakin-6OyliecttatenihiS (ESIThestube was
£ 10RHRE wibnl dMadh 5-4Epheny!-HieAltiazolald, 301Ny rigesR-3i1 vatn for
5 ylgimeghyl)qrt%noxallne. A mixture of tert-butyl 2-(qumoxalln-6-¥3acetate )
B 0.6 AN E5heR by FaRsRos tgdaine (Bl 03 HimefLid was
tmaénmmrﬂ@gdﬂ r_nonafwnbazte ®:. T, ,O.G:nano_brim3mle_df by column
crixanewas hieated naicroyvay el 0.6 faLt BENT Ing MIGOWaYe ., 30-70%

tube. The mixture was diluted with 70 mL of EtOAc and 40 mL of satd.

(O3 S5t O HrGEhiE BhHSE GRl stpaRRdd WAL WasREFes -  Pure
frmitt46msl of brnecdrietbaest Na2 SO4andr cdneentiaedinceosD- 7her) -
Eﬂ&%’ﬁ gﬁaagﬂfé@& by alicagel oy cromategapyAEDAGI0.15% 5.
nap%thyridgx—oéﬁamine as a white Qolid,

MS (ESI pos. ion) m/z: 374 (MH+). Calc’'d exact mass for
C1gHisNgO: 373 . ‘

Examnple 55

7-methoxy-N- ((6-phenyi-[1,2,4jtriazclol4,3-bl1 1,2, 4] triazin-3-
vi)methyl) -1, 5-naphthyridin-4-amine.

1) 3-(azidomethyl)-6-phenyl-[1,2,4]triazolo(4,3-
bll1,2,4ltriazine '



WO 2008/008539PCT/US2007/016068 121 give light yellow solid as
desired product
wia(t6ephenyd 1,2,4]triazolo(4,3-blpyridazin-3-y1)methyl)quinoxalin®s2067/016068
6-bromoquinazolin-4(310-one. A soli#ion of 5-bromoisatoic anhydride (5.0
g, 21 mmol) and formamidinium acetate (2.2 g, 21 mmol) in 60 mL of
I-PrOH was heated at reflux for 10 hours. The reaction mixture was cooled
to rt and the white solid was collected by filtration. The white solid was
washed with small amount of i-PxtQH and driedss air to give desired
product 6-bromoquinazolin-4( oe MS (ESI, pos. ion) m/z: 224.9
(14+1). tert-butyl 2-(4-0x0-3,4-tigyereqL Ha%@ :6-yl)acetate. To a
solution of 6-bromoquinazolin-4(31-1)-gne ( \O,gat 4 mmO01),
tris(dibenzylideneacetone)dipalladium (G 4°d 0.4 mmol) and Q-phos
8 in 25 M THR was added eactan (27 mI “mmol) three
A %%he n ours%’]%e & réadtion W wagﬁeaf‘édtgt 5 C?or ours and was
[ oRiehd et with 5D Il bfshid NHAC L r The fixtdrewasaiitredadithl 60 TR0 9,
2 . 9 B0, Therrgapichase Was separated; washgeyvith brkgs drigdsss w1, -
5 DVer Na2§04 and concentrated in vacuo to give red oil, The residue was
“DUrifiBE by a &t §& CofiHn E%rd]ﬁaf‘bjgra% -GV RIIAc/hEX P REGAR) BB
argwice toghleedgrangbsolis tért-baty/| 26(4roxen3d demperature for 3 hours.

ThélitBilFeaWRaZOlR-GryNackate MS ERLHos HORL BV 2Pl hiMidbu1 e ing dark
PU’Q‘E(h JO -3,4-dihydroquinazolin-6-y1)acetic acid. A solution of tert-butyl

3Ry drotRm Rk bt SHabatafr by cé%@%%ﬁﬁ'ﬁa’eymﬁsmg a
gr@ﬁsamld-lﬁit i BSGAMeaR Aticte datet-for ¢l Rolmksithe. mixiuréawadomethyl) -6 -
. entrated trt, and,the residye th xt reacti

o 0 A R e o
I’OWI'I solid.

2) (6-phenyl-{1,2,4)ltriazolo[4,3-bl[1,2,4]triazin-3-

ylimethanamine

A 50 wmL RB flask was charged with 3~(azidqmethy})~6—phenylw
[1,2,4)triazolo{4,3-B]{1,2,4)ltriazine {0.3492 g, 1.38 mmol) and
THF {(14.0 ml, 171 mmol), resulting in a dark brown sclution.
Triphenylphosphine (0.545 g, 2.08 mmol) and watér (0.0998 ml,
5.54 mmol) were added, and the flask was placed in a 65°C cil
bath for 2 hours. The reaction mixture was concentrated to
give a thick brown oil, which was purified by column
chromatography using an 80 g ISCO column, eluting with a
gradient of 5% MeOH (containing NH,OH)/DCM toc 10% MeOH
{écntaining NH,OH) /DCM over 40 minutes. (6-phenyl-
[1.,2,4)triazolo(4,3-b] [1,2,4]triazin-3-yl)methanamine was
isolated as a yellow sclid.

3) 7-methoxy-N-{{(6-phenyl-[1,2,4ltriazclo{4,3-bl[1,2,4]triazin-
3-yl)methyl) -1, 5-naphthyridin-4-amine



(M+1). WO 20081008539PCT/US2007/016068 122 Example 70
6-((6-phenyl-r1,2,41triazolo(4,3-blpyridazin-3-
whnetid&iinazolin-4(3H)-one. A mixture of PCT/US2007/016068
2-(4-ox0-3,4-dihydroquinazolin-6-yl)H#Betic acid (0.10 g, 0.5 mmol),
1-(6-phenylpyridazin-3-yl)hydrazine (0.1 g, 0.6 mmol) and
p-toluenesulfonic acid monohydrate (0.09 g, 0.5 mmol) in 3 mL of dioxane
was heated with microwave at 150 C for 1 hour in a microwave tube. The
Prapduredvas diute dnvitha 70 mainabkt0he and(40 mlueksatd -NaHCOB me thoxy -
Ut e arganic,phase was separated and was washed with L
T R A Phe P ks
blgrriedasia sficd berbsmiyin enrohtatéGiphy (PIBAC to 15%
mMe@idiEtBAg) toigive lightvelloys sqlighag desited praglugkfict mass for
o (CO- enyl- ,‘%,41triazoIo[4,3-h)pyridazin-3-
29NHetm)glimazolin-4(3H)-one. MS (ESI, pos. ion) m/z: 355.1 (M+1).
Example 71 - d

O

Example 56

{6-Phenylimidazo (1, 2-blpyridazin-3-ylimethanol

" To a mixture of (6-chloroimidazo[l,2-blpyridazin-3-yl)methanol
(see Galtier, C. et al, Antiviral Chemistry & Chemotherapy,
2003, 14, 177-182) (0.200 g, 1.09 mmol), phenylborenic acid
(0.133 g, 1.09 mmol), PACL;{dppf)-CH;Cl, (0.0445 g, 0.0545 mmol)
in dioxane was added sat NaHCO, (1.20 ml, >2.40 mmol). ‘The
mixture was blanketed with N,, the vessel sealed and heated at
80 C for 1 h. The mixture was allowed to cool to rt and
diluted with EtOAc. The organic phase was washed with water,
then sat. NaHCO;, dried over NaQSOq,'filtered and evaporated.
The mixture was purified via flash chromatography using a
gradiént of 0 % to 10 % MeOH in EtOAc. The title compound was

collected as a white solid.

The following compounds were prepared according to the method
described for (6-phenylimidazo[l,2-blpyridazin-3-yl)methanol:
(6-{3-Fluorophenyl) imidazoll, 2-blpyridazin-3-yl)methanol
{6~(3,4—Difluorophenyl)imidazo{l,2~b1pyridazin-B-yl)methanol
(6-(3,4,5-Triflubrophenylyimidazo{l,2—b}pyriﬁazin-B-yl)methanol
7-Methoxy~4~{(6-phenylimidazo[l,2-blipyridazin-3-

yvl)methoxy)guinocline. In a microwave vessel, (6-

phenylimidazo[l,2-blpyridazin-3-yl)methanol (0.075 g, 0.33 ‘
mmol), 4-chloro-7-methoxyguinoline (0.12 g, 1.00 mmol}, Cs,C0,



6-(1-(6-(3-methylisothiazo1-5-y1)-(1,2,41triazolo[4,3-
blpyridazin-3-y1)ethyl)quinoline. To a solution of
Bebrarweernethylisothiazole (1.00 g, 5.6 mmol) in 10 ml, of THETatS2A8 7@ 16068
(CH3CN/dry ice) was added isopropittnagnesium chloride Lid]. complex

(7.9 ml, 7.9 mmol) Midi complex, 1M in TI-IF). The mixture was stirred at

-45 C for 20 minutes and was added zinc chloride, 0.5m in thf (17 ml, WO
2008/008539PCDUS2007/016068 123 8.4 mmol) slowly via a syringe.

(oTlze mixture, was dhen wagmadaiprtoi angieentieues st fofarddiienatne

nutes.,6-(1- ; : . .

Vo o Biia B KRR DT R0 BB G 1 B Loved
bYmiHoPE tistibehepidenz aeone)dipatadi@® (6) (0:5&y, 0.56 amol)dnd:. The
miQRhes (a5 ghinclamlcef Nddimethyl acelamide was.addedyadhe ¢o

reactign mixture. The reactign was warmed up to 50 CC for 6h and was .
PrSieiehed WittsG =0 SRARHACTSq SRfutdn"FRe FRxFE ARG 2nd rinsed
widhragrdewith 15Bem ot 0 Ne andule DigahicphasElwas washeuatittpraphy
uBAPLeOfPrine: She agugoys Phases siete extagted with 1000l HOAG +iv1e

again. The combined_organic_phases were dried over. Na2S0O4 and
CUBBRT T it VERUACThEPASiue WEEDTifidd ByZ diltdel Gidifin382 - 4212
fcohromzteiaphy (EtOAC to 151 MeOH in EtOAC) to give red solid as

desired product 6-(1-(6-(3-methylisothiazol-5-y1)-

[1,2,4]triazolo[4,3-b]pyridazin-3-yliethyl)quinoline. MS (ESI, pos. ion) m/z: .
They £ o1 ipMming I\%’c‘l‘f?%ﬂérdﬂ%&(PFﬁ%ﬁﬁ@@qHﬁﬂ?ﬁ4¥ﬁ)%§ﬂ@l)@eSrlbe‘i
£d3, 214 )ieazetel¢ SralpysdigHe-y anzeates(01368-8,1 G903 aunak was

qi;gt%%wggh dioxane, (17 mL) and to the solution was added lithium
ylhy roxi e%d%‘éé? g, lf[%el'mmcl) in water (8 mL). The reaction mixture

was heated at 40 OC for 4.5 hours. The re&ction mixture was concentrated
in vacua to remove most of the dioxane an r (not concentrated to

dryness). To the crude mixture, water (8 mL ) added. Dropwise, 1N
HC1 was added to pH = 7. The n%n was then filtered through a
frit and the crude solid product was wa With MecN

Exaumple 57

4-((6-(3-Fluorophenvl) imidazo[1,2-blpyridazin-3-yl)imethoxy) -7-
methoxygquinoline. M/Z = 401.2 {[M+H], calc 400.4113 for
C23H17FNLO; . '

Example 58

4-{{6~-{3,4-Difluvorcophenyl)imidazo{l,2-blpyvridazin-3-

v1l}methoxy) -7 -methoxyguinoline. M/Z = 419.2 [M+H], calc
418.4014 for C23H15F2N402 -



WO 2008/008539PCT/US2007/016068 124 and a small amount of MeOH.
The final acid product was concentrated, and carried on to the acid
chloride. To a suspension of 2-fluoro-4-(3-((7-methoxyquinolin-4-
WDRYIHBR-(1,2,4]triazolo(4,3-a]pyridin-6-y1)benzoic acid (§ABEFI0 7016068
0.338 mmol) in DCM (1.5 mL) at 0 08%was added dropwise thionyl
chloride (0.370 ml, 5.06 mmol). DMF (I drop) was added and the solution
was allowed to stir at room temperature for 5 h. The reaction mixture was
concentrated in vacuo to a light brown solid. The material was taken on
crude for synthesis of the following-amidé. nple 72
2-fluoro-N-(2-methoxyethyl)-4-(3-{(Z*metho inolin-4-
1710xY)methyl)-(1,2,4]triazolo(4,3- ridin-g=y1)benzamide. To a
solution of N-ethyl-N- |sopropylpropM (0.077 ml, 0.44 mmol) and
2-fluoro-4-(3-((7-methoxyquinolin-4-
yloxy)methyl)-[1,2,4]triazolo[4,3-a) EyiddiRey 1 Benzoyl chloride-HC (0.088
g, 0.18 mmol) in DCM (1.25 mL) was added 2- methoxyethanamine
0.023 ml, 0 26 mmol dro W|se_The sglutlgn was stirred atrogm ., _
7 18T e ﬂa e : A T Pyrazo . £,
Eﬂﬂ@BﬁKﬁEﬁ@ BOBE Fi- 3~ yl)methcxy)g&xnolmnea In'a
50 ml sealable flask was charged with PACL,{dppf) -CH:Cl,; adduct

{0.011 g, 0.013 mmol), 4-{l6-chloro-{i,2,4ltriazolold,3-

blpyridazin-3-yl)methoxy)-7-methoxyquinoline (0.150 g, 0.44
mmol), tert-butyl 4-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
z—yl)»1H—pyrazcl—1¥y1)piperidine»l—carboxylate (0.18 g, 0.48
mmol}, sat NaHCO; (0.75 ml, >0.87 mmol) and 4 ml dioxane. The
vessel was sealed and the mixture heated at 80 C for 22 h. The
mixture was allowed to cool to rt and diluted with EtOAc, the
organic layer washed with water, sat. NaHCO3, dried over Na.S0,
filtered and evaporated. The residue was dissolved in 5 mL
CH,Cl, and TFA (1.20 ml, 16 mmol) was added. The mixture was
stirred at rt forll min and evaporated The r851due was taken
up into CH,Cl; and stirred with minimal 2N NaOH fox 1 h (ph
basic). The mixture was evaporated and purified by prep hplc.
The title compound was obtained as an off-white solid.  M/Z =
457.3 [M+H], calc 456.5076 for CaaHpaNsO:. |
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Example 60

3-Pluoro-7-methoxy-4- ((6-phenyl-{1,2,4]triazolo[4,3-

Plpyridazin-3-yl)methoxy)guincline.

A sealable tube was charged with Pd;dba; (0.20 g, 0.22 mmol},
‘yacemic-2- {di-t-butyvlphosphine) -1, 1'-binaphthyl (0.18 g, 0.44
mmol), (6-phenyl-[1l,2,4]ltriazole(4,3-blpyridazin-3-yl)methanol



concentrated and then triturated with sodium bicarbonate and washed -
with water. The resultant solid was dissolved in DCM/MeOH and

waneenimates. The crude material was dissolved in DCM/MeOk-aR@ W@So 16068
purified via flash chromatography, efgging with 0-10% MeOH/NH4OH in

DCM to yield
2-fluoro-N-(2-methoxyethyl)-4-(3-((7-methoxyquinolin4-yloxy)methyl)-[1,2,
4]triazolo(4,3-alpyridin-6-yl)benzamide. Example 73 tert-butyl
( AAFE(Tgmethayaminolin-4- ¥|05MB§@¥Q filuoro-7- met:ho qulnollne '
{0[1 2 ;%/azol 4 3- algi/ildln I)phenyl(methyl)carbamate (0.06 @ 0.13 N
bRl R OVEATA MESH (1% 15 BRERS fhe Coidtorwal afifelmol) - and
cegoneeatramdl HEANEB0 Nt Omimiol)r & heseadtieatniktuae Wasistifretbat 12 h.
THOOM IERARIAlAE /iRl URPTLETPIEN0G dNE GG BVIUE A i1 corea,

concentrated in vacua. The solid that remained after concentration was
anflsS3PEEh Mitbh A vrnr- solﬁﬁ’@n R ddua TridthyERTHe 1058 M, mixture
ofl. ﬁz-mnmeoiﬁhe a:aactlgrawas sllowedda stir fondh. Theterade rmawr@masmed via

once di & compaou purified using via flas
£1

D B e o M AR adith, e
re,gleg._?«qng solid was triturated with CH.Cl,/Hexanes then purified

pyMpthaxyauinelin-4-vexy)meathy) bR idazole(d, TalyEdinby RNaneini ce

T SIS M s0n 5050 o oo
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Example 61

N-ZnPhenyl-ﬁ-4—((G-phenyl—{1,2,4}triazolo{4,3«b19yridazin-3f

yvlimethyl)pyrimidine-2,4-diamine bhydrochloride. 2-Chloro-HN-

({6-phenyl-{1i,2.4}ltriazolo(4,3-blpyridazin-3- ‘
yl)methyl)pyrimidin-4-amine (0.036 g, C.1ll mmol) was combined
with 500 wl aniline and heated at 70 C for 2 h, at which point
300 whL aniline more was added and stirred an additional 30
minutes. The mixure was allowed to cool to rt. Ether (5 mL)
was added and the mixture stirxed. The title compound was
collected as a white solid. M/Z = 38%5.2 [M+H], calc 394.4402
for CaaHqaWNg.

Example 62

T-Methory-N- ({6-{3,4,5-trifluorophenyl) ;i,mi.da.zo fl,2-blpyvridazin-

3-ylimethyl} -1, 5-naphthyridin-4-amine.




Example 74 A solution of 2-fluoro-4-(3-((7-methoxyquinolin-4-
yloxy)methyl)-(1,2,43triazolo[4,3-a)pyridin-6-y1)benzoic acid (0.192 g,
0.43 mmol), HATU (0.26 g, 0.69 mmol), and Hunig'sBase (0.
Wg?ﬂ?}gﬁﬁF (10.75 mL) was allowq to stir for 30 minutes.?)Agnﬂrlrlg%gr??lggm16068
(0.0093 ml, 0.43 mmol) was then bulb led through the mixture for another

30 minutes. The solution was concentrated in vacuo and purified using via
flash chromatography, eluting with 5-10t MeOH/NE40H in DCM. There
remained an unidentified peak in the NMR, so the solid was triturated in
MeCN, filtered, and quickly washed with DCM to wash through the

a&)limpirrifigés Concentrdloeirovdeugyiglitettiazo (1, 2-b] pyridazin-3-

ylarzﬂgem;é-a(éi(g%metwy@umgé%ym)@sthw: (2,4,5-
(1,2,4)triazolo[4,3-alpyridin-6-yI)benzamide as an off-white solid.

e RO PR OB RS BYPE T UBDb A bB6A 187 methanol (0.442 g,

1.6 mmel) in CHCl: (5 mL) was .added Mesyl-Cl (0.37 ml, 4.7
mmol) and triethylamine (0.66 ml, 4.7 mmol) -slight exotherm,
place flask in water bath- and the mixture stirred at rt 1 h.
The mixture was concentrated in vacuo (without heating the
flask) and the residue dissolved in DMF (2 mL) aﬁd azidosodium
(0.23 ¢, 3.5 mmol) was added in one portion. After 45 minutes,
additional azidosodium (0.40 g, 6.0 mmol) was added and the
mixture stirred 1 h longer. The mixture was diluted with
-EtOAc, washed with water, brine, (back extract ag layer} and
dry organic layer over Na,S0,, filter and evaporate. The azide
intermediate was dissolved in THF {4 mL) and trimethylphosphine
1M in THF (2.4 ml, 2.4 mmol) was added. The reaction mixture
was stir at rt until the bubbling stops. plus an additional 2
minutes, then water (1 mL) was added. The mixture was diluted
with EtOAc, washed with NaHCO, solution, sat. NaHCO3, (back
extract ag laver), then dry organic layer over Na,S0,, filter
and evaporate. The residue was purified via flash '
chromatography using al% NH,OH in MeOH in CH,Cl, gradient to
afford the title compound as a tan solid.

b} 7-Methoxy-N-((6-(3,4,5-trifluorophenyl) imidazo[1,2-
blpyridazin-3-yl)methyl)-1,5-naphthyridin-4-amine. The title
compound was prepared according to Metﬁod D, with the addition
of 1 equivalent TFA. M/Z = 437.1 [M+H], calec 436.3855 for
Caz2H 1 sF3NgO .

2-Methy1-5-(4,4,3,5-tetramethy1—1,3,Z-dioxaborolan-z-

v1)isoindolin-l-one. In a sealable tube was combined Pd,dba;

(0.0270 g, 0.0295 mmol), 2-{dicyclohexylphosphino)-2/, 4', &'~
tri-i-propyl-1,1’-biphenyl (0.0563 g, 0.118 mmol),4,4,5,5-
tetramethyl-2-{4,4,5,5-tetramethyl-1,3, 2-dioxaborolan-2-vyvl) -
1,3,2-dioxaborolane {(0.450 g, 1.77 mmol), S-bromo-2-



To a solution of 5-(3-((7-methoxyquinolin-4-yloxy)methyl)-
[1,2,4]triazolo(4,3-a]pyridin-6-yl)thiophene-2-carbonyl chloride (0.150 g,
WEdmmrksand Hunig's Base (0.17 ml, 1.00 mmol) in DCM (25makhWas 6068
added methanamine (0.17 ml, 0.33 mmol) in THF dropwise. The solution
was stirred at room temperature for 3 hours, at which point an additional

1.5 equivalents of amine were added. The solution was concentrated in
vacuo and purified via flash chromatography eluting with 3-8W

meMe@H:NHAQH iR PGMadberemaingd animpurity, SOé'%e RROAUSLWAS ¢
zaélturated with MeCN, filtered and washed with DCM to yield

43-(Pmetd Lol 20 dxPmehgif- TP A tria R a%sawnaﬁmte
(0)-RBRethylthichheme2-tarhaXamide. (B02%6gel9%iNneldhas @iire was
b1 2MeLRRYS Japsold, @é@x@ﬂe@ﬂélﬁe&@&%%%ob)@wgg?éh The

yl)methyl)quinoline. To a 50 ml round-bottomed flask was a
mlfz(dﬁ"‘?toh’ﬁ% FHakRtEAckP (6868, 82 mmdhreHsBinaimyidiy Skape. and
thehlorge (4.6 meEet mmoh2dvkit GH2EE2aNdkBMWF @100, of 8hen dried

ovSUEN L1 R BYE I Lk CHCIL ATer 3 don 0dtgnal 28 60 oo

of oxalyl Chloride was a e After Af'h tofuene AIm was a 3ed Ahd

VigidRARas tERbGPEEAPTYIUBRENS ML BIRPEddeY SHdaigradient .  The

ri€pacentriednhasesidua wasdaker ypdn £520d21(24 mL) and
1-(6-phenylpyridazin-3- yl)hydrazine (0.60 g, 3.2 mmol) was added. The

m|xture was stlrred for 17 h and then concentrated The m|xture was then

pind Db LN -. . ‘. " ‘. T5"‘§V\/O'I'he . compound
solution was concentrated.
Waﬁngﬁ%?%’?ﬁé t&ﬁgﬁg W BFSSF T IE TR siGTE ERd Bhcb My afF it was

concentrated. The brown solid residue was taken up in sat. NaHCO3 and

' eq thb ,559:4554{5%}%1&& 2 -%5,% J%@i’%&%&% £t

ﬂg&%ﬁa&d‘o% |ﬂt¥a W&I%gt}&“l Bﬁf’%ﬁlcgﬁﬁl aﬁ%ﬁﬁf}gr‘&bh? (5%&3&3
(05%6egH (@MRImsNHBYDH2CA2) affosdetbthetifibmompmingeas-atan 47, 67 -
tr§Q|5‘.j % Tﬂ.p‘is '9:9.19@51}3138(@”294 3"“@"471 mmol}), 4,4,5,5-

2-(quinolin- -yI)pro anoate. To a 250 ml round-bottomed flask was added
teﬁtﬁﬁfh‘?ﬁ@(ﬂ‘ln?e'thﬁ‘ls?yff%m?id&?’z"éaﬁ‘el%o}) anc tetrpryaRSERIATF 52 Y1) -
1, m)R Faeonixhe saseooled 4o - 48 Cand metayl 2, (qumcﬁtacﬁuyl)aeetatgrl 1H-

y?a%zglg 9paol)yasadded,gs.a sqlutign in 1 ml THE, Thi té"asci:}g&ﬁd 3004,

r 30 min and then methyl ‘iodide (0.75ml, 1 Mol was &

41Th|%3/9as9§tmed(fbr%%) Bin A6-78 CBAA the PRRGAEH BAWARRTF FE THE - 62 9.
4 TMIXtHERONAS AHenclieskaiib sal NEAOL (40rmk) anskdiltedwath wateiketed with

(2 mL). The mixture was concentrated in vaguo move.the TH d:

the%% wa}s)’ ex rggt]eseaih gt&i’c (2gl %Sg h%eé céﬁr)ngnedzgxtrmacts v%gr{e ow the
miwhsred Rithdpine (50 iy, amisd M?:BM) ‘andléoﬁeéﬁtﬁated%ﬁ\tb wilich water,
sakurification,hy siliea gek-ehromalag@phy(2e-10,68% RDARIEXaNQ)rer and
evgfforgeg the title com ognd as a brown o%l ggv 5%31M§1(E§1I, ROS.. "

|0?1?m%z:9216 ('Ji 3_13:\ xture was purifie ash chromatography
using an EtCAc in CH:;Cl, gradient. Use I, stain to develop tlc

(compound not uv active at 254). The title compound was

collected as a mixture with pinaccl diborane.

1-{2-Methoxyethyl)-4-{4,4,5,5-tetramethyl-1,3,2-dioxaborclan-2-

yl)-1H-pyrazole. The title compound was prepared in the same
manner as l-ethyl-4-{4,4,5,5-tetramethyl-1,3,2-dicoxaboroclan-2-
yl}-1lH-pyrazole, using i-({2-methoxyethyl)-4-bromo-lH-pyrazole



WO 2008/008539PCT/US2007/016068 129 mmol), methanol (5.0 ml, 12
mmol) and aq. sodium hydroxide (5 M, 2.3 ml, 12 mmol). The mixture Was
stirred at 25 OC for 24 h. The mixture was neutralized with ag, HC1 (5
WRHIEO485 3 hmol). After sitting overnight a white precipitate r?gﬁTf/&f %‘H’ 16068
The mixture was filtered and the filtercake was washed with water and
then dried in vacuo to afford the title compound as a white solid (0.72 g,
77%). MS (ESI, pos. ion) m/z: 202 (M+1). Example 77
6-(I-(6-Phenyl-[1,2,4]triazolo[4,3-b]pyridazin-3- yl)ethyl)quinoline. To a 2-5
{$RePdrépRarchemisty Micrdvaveliablvad added- Chem. 2004, 41, 931-
2 Ze(quinolin-6-yl)propanoic acid (0.25 g, 1.2 mmol),
1-(6-phenylpyridazin-3-y|)hydrazirg\? (0.42 g, 2.2 mmol) and conc. HC1 (2
mL). The mixture was heated in_(@ Tnicrdwave at 160 DC for 8 h. After
cooling to rt, the mixture was pouiet 6 Sat: CO3 (100 mL) and then
extracted with EtOAc (4 x 75 mL). The comla)%\é?:xtracts were washed
with brine, dried (Na2S04) and concentrated anto silica. Purification by
S@!@a@e&, Cgr%g@tgm& 010:45%:;MeQHL2 M In,NH3)/CH2C12)
""""" 03 Off-W Solid (0 53% vyield

+E¥emée§o§8?8%w}@}%‘%‘66?/ﬁ?ﬁ%%amm

according to the above procedures.

1-Cyclobutyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2~-yl) -

iH-pyrazole

a) 4»Bromo»i-cyclobutyllewpyrazole. To a cooled (0 C) stirred
solution of 4-bromo-lH-pyrazole (5.360 g, 36.47 mmol} in DMF
{50 mL)}) was added sodium hydride (1.3%25 g, 80.23 mmol) slowly.
The mixture was allowed to stir in the ice bath 30 min and
bromocyclobutane (3.433 ml, 16.47 mmol) was added. The vessel
was sealed and the reaction mixture heated at 95 C for 23 h.
The mixture was allowed to cool to rt and diluted with 200 mL
EtOAC, washed with 500 mL water, then 2x 100 mL water, sat
NaHCO,, then the organic layer dried over Na,S0,, filtered and
evaporated. The mixture was purified via £lash chromatography
using a CH,Cl: in hexanes gradient, (I2 stain for
visualization). The title compound was collected as a
colorless liguid. |

b) i-Cyclobutyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl}~1H-pyrazole. The title compound was prepared in the same
manner as describéd for l1-ethyl-4-(4,4,5,5-tetramethyl-1,3,2~
dioxaborolan-2-yl} -1H-pyrazole. '

lmIsopropyl—éw{4,4,5,5-tetramethy1»1,3,2w&icxab0rclanw2-yl)-1H~
erazola

a) 4-bromo-l-isopropyl-lH-pyrazole. A sealable vessel was

charged with potassium carbonate (3.76 g, 27.2 mmol}, 4-bromo-
1H-pyrazole {4.00 g, 27.2 mmcl), and 10 miL DMF. To this

mixture, 2-iodopropane (3.27 ml, 32.7 mmol) was added and the



130 (8)-6-(1-(6-phenyl-[1,2,4]triazolo[4,3-10]pyridazin-3- yliethyl)quinoline.
Isolated from chiral separation of 6-(1-
6-phenyl-[1,2,41triazolo(4,3-b]pyridazin-3-yflethyl)quinoline. Column:
ﬁi?&?ﬁ’rﬁ@%\%ﬂ (250 x 21 mm). Mobjle Phase: A: Liquid CO2F<g/US2007/016068
Methanol (0.1% DEA). Isocratic: 75:%@ (A:B). Flow rate: 70.0 mL/min.
Outlet Pressure: 100 bar. Retention time: 4.38 min. Enantiomeric purity:
>99% ee. MS (ESI, pos. ion) m/z: 352 (M+1). Example 79
(R)-6-(1-(6-phenyl-[1,2,4]triazolo[4,3-blpyridazin-3- yliethyl)quinoline (AMG
Vezi%ﬁﬁsiﬁ@&ﬁted B SHitFeEBarddionpated ac 88 d"for 16 h ana
a BiEwésiphenyldd 2, 4liriazolo[473:blpytidazins- wisthyh juineiinei€alurttac,
o-GHEARAIGAS: (250 %21 mm). Mobile Rhase A4 AU 2. eB: roanic 1ayer
Methanol (0.1% IDEA). Isocratic: 75:25 (A:B). Flow rate: 70.0 mL/min.
DG Gt Prassiire S0 bark RAERFo it e HIPGRIHE EhantidhferiBistiigge was
6§t NS (ESsposiommatzogbadMs LksiMetaylEcoac in cH2C12
2-fluoro:2-(quinolin:6-yl)acetate. To a 250 ml_round-bottomed flas S
T A i B R RS 0 6 2 Rl A ety Bt
syRS M) VR ARdLARCReS codlad e¥emd anRd nidhpid.
bR-(OuinQlin:6yhacetate (20 9, 9.3 mmaewaspfided As:a aQWligR#-d 1Rln-2-31) -
- TI-IF. Afterlstirring at -78 C for 30 min, n-fIuorobenzenesulfc#ﬂmide %38[#
TH RA T Es addbd%sd 1% SRR SThE SRR Sired or 30 MiA™e
mainEd Guaanddmsrraleded towarm toytl The Mixturé wastgteroiredhyith 1, 3, 2~

a 59k NEACH L0 ml)andidilyted with water (200

s |
N
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P
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2o |
SN
Xy

Exanple €3

Intermediate 4-((6- (6-flucropyridin-3-yl}-[1,2,4]ltriazolol4,3-
plpyridazin-3-yl)methoxy) -7-methoxyquinoline was prepared as

described in general Method A.

5- {3~ {(7-Methoxvquinclin-4-yloxy)imethyl)-{1,2,4}ltriazolo(4,3~

bipyridazin-6~ylipyridin-2{1lH) -one.

4-{(6-{6-Fluoropyridin-3-y1l)-{1,2,4)triazolo(4,3-blpyridazin-3-
v1)methoxy) -7-methoxyguinoline {(0.121 g, 0.30 mmol) was
suspended in dioxane (1 mL) then added 3M agueocus hydrochloric
acid (2.0 ml, 6.0 mmol). The reaction mixture was then heated
at 100 °C for 1 hour. The mixture was concentrated under ‘
vacuum and the remaining solid was dissolved in methanol (4 mL)
then added triethylamine (0.42 ml, 3.0 mmol). The mixture was
stirred at room iemperature for 1 hour then concentrated under

vacuum. The sample was purified by flash chromatography eluting



WO 2008/008539PCT/US2007/016068 131 mL). The mixture was

concentrated in vacua to remove the THF and then was extracted with

EtOAc (2 x 100 ml). The combined extracts were washed with brine (100

WD 2488882500 and concentrated onto silica. Purification B§ SiHeagip16068

chromatography (20 to 60% EtOAc/hERane) afforded the title compound as

a tan solid. MS (ESI, pos. ion) m/z: 220 (M+1).

2-Fluoro-2-(quinolin-6-yl)acetic acid. To a solution containing methyl

2-fluoro-2-(quinolin-6-yl)acetate (0.49 g, 2.2 mmol) in methanol (3.0 ml)
wifs added Boditm hpdrxideaE/ 10iain 1R oemablanse rixtaftans 5~ (3-((7-
mestiHSh AR 1k {5 A8: ang ther Neidealizer with 5 M HGLU0m o The
b]solutif was allowed to sit%ver_r(llég;t u_rinﬁ which time agrecipitate 14a

formed. lensﬁuﬁy Qs iheref and thSfitercake WaRRSF wWithesiF S+

water then dried under vacuum to afford-tti& title compound as a tan solid.

2-fluoro-2-(quinolin-6-yl)acetim Acidh(0.20 g, 0.98 mamol), _
1-(6-phenylpyridazin-3-yl)hydtazing.(O. Zg,;irﬁn”ol) and conc.
hydrochloric acid (2.0 ml, 66 mmol). THe mikture,was heated at 160 C for
6 h in the microwave. After cooling to iXture was poured into sat.

NaHCO3 (100 mL) and extracted with 25% iPrOH/CHC13 (4 x 50 mL).
The combined WO 2008/008539PE2EBE80%516068

4-(3-{{(7-Methoxyquinolin-4-yloxy)methyl)-[1,2,4]triazolo[4,63~
bl pyridazin—s—yl)pyridin—z {(1H) -one was prepared as previously
described for 5-(3-((7-methoxyquinolin-4-yloxy)methyl) -
[1,2,4]ltriazolo (4 ,3-blpyridazin-6~-vyl)pyridin-2(1H} -one.

Example 65

Synthesis of the Hydrazine Intermediate




132 extracts were dried (Na2S04) and concentrated onto silica.

Purification by silica gel chromatography (2.0 to 6.5t MeOH (2 M in
NH3)/CH2C12) followed by further purification by Prep-HPLC

VOB X Synergi 4u MAX-RP 80A 150 x 21.20 mm, 10 [§&853007/016068
CH3CN(0.1t TFA)/H20(0.1% TFA) oV&r 15 min then 65tCH3CN for 5
minutes at 20 ml/min) with the fractions containing product concentrated

to afford the title compound as a tan solid (0.10 g, 22t yield). MS (ESI,

pos. ion) m/z: 354 (M+1).
( henyl-(1,2,44tsiazolel4,3-b]pyridazin-3-y1 quinolin- -
c‘??;éﬁ)@ol. Isolated al sepa?%ihﬁfffﬁé%émic (6-- ~¢ \
phetyl-[1,2,4)triazol8f4,3-b]pyridazin-3-yd&xguis®lin-6- yl)methanol TEA
salt (AMG 2120533). Column: Chirotechnology AS-H column, 4.6 mm x
15 cm. Mobile phase: 70/30 Carbon dioxide/0.2t diethylamine in
ethanolFlow rate: 4.0 mL/min. Temperature: 40 C. Back pressure: 100warazine
bar. Retention time: 1.65 min. Enantiomeric purity: >99% ee. MS (BSI,
pos. ion) m/z:354 (M+1). Example 82

(S)-(8-Phenyl-(1,2,4)triazolo(4,3-b]pyridazin-3-y].)(quinolin-6-._yl)methanol.
Isolated from chiral separation of racemic (6- NH
phenyl-(1,2,4)triazolo(4,3-b)pyridazin-3-y1)(quinolin-6- WO ~= L N
2008/008539PCTTUS20071016068 133 yl)methanol TFA salt (AMG :
2120533). Column: Chirotechnology AS-H column, 4.6 mm x 15 cm.
stéfohile phases 7830.Garmondigddeid: 204 digthyiarainein gihanol. &1ewmne1 )
wa rate: 4t0 mL/min. Temperature: 40 C. Bac%ressure: 100 bar. Retention
IR D52 niid SESAmert BofASootas: MISTESICHES: iBRAR%H:: 354

phgmirliporonic acid (0.82 g, 6.7 mmol), PACL,(dppf) -CH.Cl,Adduct

(6.25 g, ©0.31 mmol) and a solution of cesium carbonate (6.0 g,
18 mmol) in water {7.5 mL). The reaction mixture was heated at
80 °C for & hours. The reaction mixture was concentrated under
vacuum and the remaining solid was trituréted with water. The
sclid was collected on a glass frit, washing well with water.
The sample was purified by flash chromatography eluting with
1:4 ethyl acetate/ hexane to afford 3-chloro-4-methyl-6-
phenylpyridazine as an off-white solid,

MS (ESI pos. ion) m/z: 205.2 (MH").

Step 2. 3-Chlcro—@—methyl—6»phenylpyridaziné {0.510 g, 2.49
mmol) was dissolved in hydrazine (1.56 ml, 49.8 mmol) then the
reaction mixture was heated at 100 °C for 1.5 hours. The
precipitate that had formed in the mixture was collected and
washed with ‘PrOH. The solid was dried under high vacuum to
afford 1-{(4-methyl-6-phenylpyridazin-3-yl)ihydrazine as a pale
yellow solid. |
MS (EST pos. .don) m/z: 201.1 (MHY).

The remaining synthesis of 7-methoxy-N-{(8-methyl-6-phenyl-
[152,4]txiazolo{4,3-b1pyridazin—3wyl)methyl)-1,5-naphthyridin~

4-amine was conducted as described in general Method B,



Cl Step 1: 4-amino-3-bromo-2-chloropyridine.4-amino-2- chloropyridine
(50 g, 388 mmol) was dissolved in glacial acetic acid (500 mL). To this
‘ggl%r%%g added N-bromosuccinamide (75 g, 426 mmol,) '/%@&Wr?ﬁo‘?f‘eﬁs
room temperature (water bath coolingwas provided to control reaction
mixture was stirred at reaction was found complete (as the exothermicity)..
The RT for 1 h at which point the monitored by TLC). Solvent was
removed under reduced presSure foIIowed by azeotropic distillation with
erglnol The rug '

WAV,

1 oA RpYRd Babronyd- PRNEH RS pYidiHe - HReh bt € A 3rHas charged
ina two neck round bottom flask equrpped wrth a guard tube and septum
and cooled to 0 C. Sodium metal (23 g) was added to it slowly in pieces.
After all sodium metal had dissolved, 4-amino-3-bromo-2-chloro pyridine
(23 g, 178 mmol) was added and the solution was heated at 180 G in a

g o T o\ /O
Mel, K50, . 8-8,
e N ' —t— G
e Ya DUF B !

PdCL{cpph)
MNaQAc, dioxane

Step 1. G5S-Bromopyridin-2(iH)-one {0.250 g, 1.44 mmol) was
digsolved in DMF (3 mL) then added iodomethane {(0.0842 ml, 1.51
mmol) and potassium carbonate (0.218 g, 1.58 mmol). The
reaction was stirred at room temperature overnight. The
reaction mixture was concentratea under vacuum., The remaining
residue was dissolved in ethyl acetate then washed with water
and brine. The agquecus layer was back-extracted with ethyl
acetate (3x). The organic layers were combined and dried over
sodium sulfate then concentrated under vacuum to afford 5-
bromo-l-methylpyridin-2 (1H) -one as an orange waxy sgolid.

ME& (ESI pos. ion) m/z: 1B88.0 and 190.0 (MH').

Step 2. &S-Bromo-l-methylpyridin-2{(1H)-one {(0.100 g, 0.3532
mmol) was suspended in dioxane {2 mL) then added 4,4,5,5-
tetramethylwz-(4,4,S,S—tetramethyl41,3,z-dioxaborolan~2wy1)—
1,3,2-dioxaborolane (0.203 g, 0.798 mmol), PACL2 (dppf) -
CH2Cl2adduct (0.0217 g, 0.0266 mmol) and sodium acetate (0.103
g, 1.33 mmol). The reaction mixture was heated at 120 °C for

.5 hours then at 130 °C for 3 hours. The reaction mixture was



vessel for 5-6 h. The reaction mixture was then cooled to 0 C and
adjusted to pH 8 by addition of conc. HC1. Solvent was removed under
duc ressure and the residue was suspended in ethyl ac

ﬁ%é?gggﬁ{\%}s@aﬁimpurities were removeﬂ?y filtration and the fiItrgftglt@gzs%mm%S

concentrated under reduced pressure to obtain pure product. WO

2008/008539PCT/US2007/016068 134 Step 3:

5-((3-Sromo-2-methoxy-pyridin-4-ylamino)-methylenel2,2-dimethyl-(1,3)di
£ sq%ane- ’65‘}1%%%3 two necked round bottomed flask equipped with a ref

Uix Condenser wes cHaang with M2fdrlifvs $88715% d 03 Fﬁ?r%f’)‘ and®
Lifireniy orffcrante (43 nid. Thdegactonunixiuréhwas heateditgp @lack
rdef dilk ARBINONRIYNALSMAROXYPYHHINS(S2 thd O8I0 Was 2dded o g

and heating was continued for an additional 4 h at 100 C. The reaction :
CHARRAR RS SiSTe PRFC G 1SR WiutdtPRRARE x5 Ant Fitred to
dighitdimrtheairbeuct astnyelioll setcd.éStepel: concentrated under vacuum and
tﬁgBP@%gikﬂth _é%ﬂ*}éﬂgﬂﬂgh%QQ”ftg%%é%“HQIEﬁk&Q&gi-ﬁigh vacuum

bottomed flask equipped with an air condenser was charged with _
t%-ﬁéf@%&- ngﬁm*y_%yﬁem@4_§,}a_fm%t)c_ramethyl-1 3,2 —ds.c::{abor_cslan~ 2-
y impthyienal-222-timetbik| 1=33dioxana-4, 6diona (239, 64 mmol) and

[ yl ether (230 mL)., The reactjon mixture was heated at 250 C for 30

M%Ii?neﬁﬁdé)rongfﬁo&ecﬁne{l?md(szphe%eg %afttﬁér %%h it was cooled to RT, diluted

with hexane and filtered to obtain a dark solid. The crude product was

MBwn solid. Step 5:

> Th33.5 mmol) was dissolved in~

anhydrous methanol (240 mL) and. 10 DRg pY/C (2.4 g) was added

carefully in portions. This was followed bﬂJortionwise addition of

ammonium formate (24 g) which cauwsegae egatherm. The reaction

mixture was heated to reflux for 1 It The reaction mixture was cooled to

room temperature, filtered through Celite, and washed with hot methanol.
Infesedicias TonderiaibgandaneYadidae puaRdd by tofufid triazolol4, 3 -
alGhyenaiograplyop siisaaek (230 K -meskkelutinguibeihyMecnoa a.

acetate-methanol. WO 2008/008539PCT/US2007/016068 :

4-({6-phenyl-{1,2,4]ltriazolo(é,3-alpyridin-3-yiimethyl}phenol.

3- {4-Methoxybenzyl)-6-phenyl-{1,2,4]ltriazolo(4,3-alpyridine
(0.057 g, 0.18 mmol) was dissolved in dichloromethane (2.5 mL)
then cooled to 0 °C. A 1M solution of boron tribromide (06.72
ml, 0.72 mmol) in dichloromethane was.added slowly. The
reaction mixture was stirred at d °¢ for 2 hours. A precipitate
was present in the reaction mixture. The reaction was guenched
with ice chips and stirred covernight at room temperature. A
solid remained in the mixture. The reaction mixture was diluted
with dichloromethane/methanol to give a clear mixture then

‘washed with saturated aqueous sodium bicarbonate and brine. The
organic layer was dried over sodium sulfate and concentrated
under vacuum. The sample was purified by preparative TLC

eluting with 7% methanol in dichloromethane which afforded 4-



135 Step 6: 4-Chloro-7-methoxy-(1,6]naphthyridine. A two neck round
bottomed flask equipped with CaC12 guard tube was charged with
7-Methoxy-1H-[1,6]naphthyridin-4-one (28 g, 159 mmol) and POC13 (280
Wik Poa@asaction mixture was stirred at RT for 3 it The react®Aibixdere016068
was poured into ice water and the pH3vas carefully adjusted to 8 with
solid sodium carbonate (highly exothermic reaction). The product was
extracted with EtOAc. The combined organic layer was washed with water,
dried over Na2S0O4 and concentrated. The crude product was purified by
{ Olghechioniatoyraphyroa siica [gel 230-400 inkish) lythpmeitihethybhenol as
2 /Cetate hexape é@ii%e. Cl Step 1: 3-Sromo-5-methoxypyridine. Sodium
(12 g) was dissolved in methanol (150 mL) while cooling, and excess
MeOH was removed under reduced pressure to obtain NaOMe, which was
azeotroped with toluene (2 x 100 mL). A sol
(100 9) in DMSO (500 mE)ywas added to sod

ign of 3,5- dibromopyridine
@ sthibixide and the
¥ coolteg-to RT, aqueous NaOH

] ; ted with Et20 washed with brine and
dried over Na2S04. crude prodgct ol r%d was purified by
chromatography (Hexane:EtOAc 85:15) to bromo-5-methoxy pyi(gne. Mie 67
300 mL) was added . The ethereal layer was After concentratior thes——-—
flash column afford pure product 3- '

4- ((6- (Pyridin-2-yl)~-[1,2,4]triazoclof4,3~alpyridin-3-

vlimethyl)phenol was prepared as previously described for 4-
{ {6-phenyl-{1,2,4)}triazolo(4,3-alpyridin-3~yl)methyl)phenol.

Example 68

4-{{6-(Pyrazin-2-yl)~{1,2,4ltriazolol4,3-alpyridin-3-
yl)methyl)phenol was prepared as previously described for 4-

((G—phenyl-{1,2,4]triazolo{4,3-a}pyridin—3~y1)methyl)phenol.

7\ _

N =

H &\j:N
Xz N

Example €69

4—{(5~(1H-Pyrrol—2—y1)—{1,2,4]triazola[&,3—a]pyridin—3w
ylimethyl)phenol was prepared as previocusly described for 4-

((6~phenyl—[1,2,4}triazolo[4,34a1pyridin~3fyl)methyl)phenol.

&-bromogquinoxaline.




Step 2: 3-amino-5-methoxypyridine. 3-Bromo-5-methoxypyridine 1 (15 Q)

was added to a pressure vessel, and CuSO4 (3.9 g) and 25 ag. ammonia

(150 mL) were added. The reaction mixture was stirred for 4 h at 135 C,

HeAESEEP o RT, basified with W02008/008539PCT/US200FH316536% /016068

136 ageous NaOH solution, and extrdéted with CH2C12. After

evaporation of volatiles, 3-amino-5-methoxypyridine was obtained as

yellow solid. Step 3: 5-f(5-Methoxy-pyridin-3-yiamino)-methylene]-2,2-

dimethyl-(1,31dioxane-4,6-dione. A two-necked round bottomed flask
Toeduifped Witira R i EoiReReRrrRecHargedamiveldidnme atid g4 gmol) in
6 09 mE0G MneekbanddEmativiarthotarngated108 nbladhedeactiommipduresz mmol )
soligs hegteidna%]é O-%_OS CTE?QZ h. 5- mjno-3-me1i':hox¥ pyridine (12.5 g, 10f0 1

mmol) was added 16 the reaction ixiure Al Reating was cditintiddor 0% 1°
hoggadditithal fibpetune same temperattre CErk fgactisrmiixarglwese residue

wa@kwwmﬁﬁéaogﬂpfﬁﬁaqmﬂ@@\M@bHEXQH%ﬁQd£¥SEﬂH@(ggﬂﬂéﬁﬁn was washed
rm&roduct as light yellow solid. Step 4: -slethox -1H-(1,5]naphthyridin-4-one.

Rk et RAG BortSRRA A HRpB vith AT CondHEH v N2aSOs

anghargedevittrated in vacuo. The residue was purified by a silca
5T (GsMethopnpyidin-3adagino)-methylenel 2.2 dimethil(LAioxanesdf 11 gne
-dione (18 g) and diphenyl ethér (180 mL). The reaction mixture was
YeAdAR (SR DUD- S5 EBCE AL R atffospRere aRSBwhitRwaY Z:  208.9
{Msddled to RT, diluted with hexane and filtered to obtain a dark solid. The

£eFHIENQHUSt Was, tellxed 1, 0exang I 30, pin and filtered to obtain
product as a browmm soiia. Step 57~ foro=3=rmethoxy-1,5-naphthyridine. A

Tonfo-fedred - RRurfb diroRrerRBkiagHppéawithiart &ir §ondermsepl) .
'trgm Meth wji'm 53 htd?d' 4@%@9@&%% 1365 T The s 20
-Met - ,53napht in-4- a ,
O o B AL vidh vl (8 Ter s S0 IS SRR PO agh ™ 27
mmegkhovetr ey detidantrazZonoped (wickwithr esigsieEBAs (Peatidgdvas S0 oC
foadded andihe rpactiqn mixtuee wasstipiadatsz-GOCHer Lad Milacy.  The
. EE_'OAC removg%gﬁgtgr ted by decantation. The %{ggnic layers were

M Eombmettah Al HheoBtiRl ETOAc.  The organic phase was
separated, washed with brine, dried over Na2S04 and

concentrated in vacuo to give red oil. The residue was
purified by a silica gel column chromatography (5% EtCAc/hex to
ECOAC) twice to give red solid tert-butyl 2-(gquinoxalin-6-
yllacetate. MS (ESY, pos. ion) m/z: 245.1 (M+1).

6-{(6-phenyl-{l,2,4ltriazolol4,3-blpyridazin-3-

yvlimethylloguinoxaline,

A mixture of tert-butyl 2-{gquinoxalin-é6-yl)acetate (0.15 g,
0.6 mmol), 1-{(6-phenylpyridazin-3-yl)hydrazine (d.l_g, 0.7
mmol) and p-toluenesulfonic acid monohydrate (0.1 g, 0.6 mmol)
in 3 mL of dioxane was heated with microwave at 150 °C for 1
hour in a microwave tube. The mixture was diluted with 70 mL
of EtOAc and 40 mL of satd. NaHCO, solution. The organic phase
was separated and was washed with 40 mL of brine, dried over
Na280, and concentrated in vacuo. The residue was purified by a

silica gel column chromatography (EtOAc to 15% MeOH/ELOAC) to



WO 2008/008539PCT/US2007/016068 137 crude was dissolved in EtOAc
(50m1) and a washed with satd. aqueous sodium bicarbonate. The
organic layer was dried over Na2S0O4 and concentrated. The_resultin
WRIHeHEFSuspended in hexane, stirred for 15 min, filtered &7/ dR&y /016068
under vacuum. Example 83 12
7-(difluoromethoxy)-N-((6-phenyl-(1,2,4]triazolo[4,3-
blpyridazin-3-y1)methyl)-1,5-naphbhyridin-4-amine DMF (0.5 mL) and
_ water (0.1 mL) were added to a pressure vessel containin
ILYE(6- hywal,é,a‘itr?a%d%fo%%‘%Eﬁﬁ&gﬁﬁ-ﬁm 5eEE ((6-phenyl-
[1 y2)mithylanandy 145-haphthyridia3-oh (30- g ) 185 priol rsbdiemaline .
2-chloro-2,2-difluoroacetate (47 mg, 311 pmol), cesium carbonate (62 mg,
. The reaction mixture was stirred at 100C for 18h, cooled to RT
5 - B 1iRa 2R R ALAR) PERfGation by MPLC

B~ A EIBARNE b L S fA e A b T avs _
A $DEMMaOHHLO6NEASI41 380400 htOKafitded thetitte, campoued [1Gn
£o 73 ). 1S e 4203 3+ AT SRIEBSERND: 38465 s

heated at reflux for 10 hours. The reaction mixture was cooled

to re and the white solid was collected by f£iltration. The
white so0lid was washed with small amount of i-PrOH and dried in
air to give desired product 6~bromoquinazolin—4(33)—one. MS
{(ESI, pos. ion) m/z: 224.9% (M+1l).

tert-butyl 2~ (4-oxo-3,4~dihydroquinazolin-6-yl)acetate.

To a solution of s-bromoquinazolin-4{(3H)-one (1.00 g, 4 mmel) .,
tris{dibenzylideneacetone)dipalladium {0} (0.4 g, 0.4 mmol} and
Q-phos (0.8 g) in 25 mL of THF was added Reactant 2 (27 ml, 13
mmol) three time in 5 hours. The reaction was heated at 50 °C
for 16 hours and was guenched with 50 mL of satd. NH.,Cl1. The
mixture was diluted with 60 mL of EtOAc. The corganic phase was
separated, washed with brine, drieé.cver Na2804 and
concentrated in vacuo to give red oil. The residue was
purified by a silica gel column chromatography (5% EtOAc/hex to
EtOAC) twice to give orange solid tert-butyl 2-(4-o0x0-3,4-
dihydrogquinazolin-6-yl)acetate. MS (ESI, pos. ion) m/z: 261.1
(M+1) .

2-({4-oxo-3,4-dihydroguinazolin-6-yljacetic acid.

A solution of tert-butyl 2-(4-o%0-3,4-dihydrogquinazolin-6-
yl)acetate (0.25 g, 0.96 mmol) in 10 mL of satd.HCl in E€OAC
was stirred at rt for 4 hours. The mixture wag concentrated in
vacuo at rt, and the residue was used in the next reaction
without further purification. MS (ESI, pos. ion) m/z: 205.1
{M+1) .



Example 84
N-((6-(3E-1,2,3-triaz01-4-y1)-(1,2,41triazolo[4,3-b]pyridazin3-y1)methyl)-7
-methoxy-1,5-naphthyridin-4-alfline WO
POUBLBOEE3DPCT/US20071016068 138 1) Preparation of tertbify2007/016068
(6-(3H-1,2,3-triazol-4-y1)- 122
- (1,2,41triazolo(4,3-blpyridazin-3-y1)methylcarbamate tert-Butyl
(6-ethynyl-[1,2,4)triazolo[4,3-b]pyridazin-3- yl)methylcarbamate (0.109 g,
0.399 mmol) and sodium azide (0.0285g, 0.439 mmol) were dissolved
DMF (2mL) at RT. The reaction mlxtuLest stirred overnight at RT then
at 70C for 3h. Water was added at RT & @ aqueous layer was
extracted with EtOAc and 1-butanolAH{fe orgaRnic extracts were washed

mlne Prepared by a method S|m|I 57 ':--'3" 2 xy N- ((5 (3-
methylisothiazol-5-y1)- [1_$_2,4]tr|az_olo[4,3 blpyridazin-3-
s YL @elyll p-ngphihyrdio-d-amine, M3 iz 5 345 GYHHIL Calc'd for

CL1/HIANIOUT o74.57
vijmethvllguinazolin-4 (3H) ~one.

A mixture of 2m(4-oxo-3,a—dihydroquinazolinuGFyl)acetic acid
{(0.10 g, 0.5 mmol}, 1-{s-phenylpyridazin—a—yl)hydrazine (0.1
g, 0.6 mmol) and p~toluenesulfonic acid monohydrate (0.0% g,
0.5 mmol) in 3 ml of dioxane was heated with microwave at 150 °C
for 1 hour in a wmicrowave tube. The mixture was diluted with
70 mL of EtOAc and 40 mL of satd. NaHCO3 solution. The organic
phase was separated and was washed with 40 mL of brine, dried
over Na2504 and concentrated in vacuoc. The residue was
purified by a silica gel column chromatography (EtOAc to 15%
MeOH/EtOAC) to give light yellow_solid as desired product 6-
((6~pheny1~{1,2,41triazolo[é,3—b}pyrida2in-3~
yvl)methyl)quinazolin-4 (3H) -one. MS (ESI, pos. ion) m/z: 355.1
(M+1) .

Bxamnple 71

6-{1-(6-(3-methyligothiazol~5-y1) -{1,2,4]ltriazolof4,3~

bipyridazin-3-yvllethyljgquinoline.

To a solution of S5-bromo-3-methylisothiazole (1.00 g, 5.6
mmol) in 10 ml. of THPF at -45 °C {CH,CN/dry ice} was added
isopropylmagnesium chloride LiCl complex (7.9 wml, 7.9 mmol)
(LiCl complex, 1M in THF). The mixture was stirred at -45 °c

for 20 minutes and was added zinc chloride, 0.5m in thf {17 wml,



WO 2008/008539PCT/US2007/016068 139 Me0 Example 85
4-((8-fluoro-6-(3-methylisothiazol-5-y1)-(1,2,4)triazoloi4,3-

a]pyridin-3-v1l)methoxy)-7-methoxyquinoline Dioxane (3.6 mL) was added
WD 2008/008539 POT/US2007/016068

4-((6-chloro-8-fluoro(1,2,4)triazolo[4 ¥33alpyridin-3-yl)methoxy)-7-methoxyq
uinoline (175 mg, 488 pmol), X-Phos (32.6 mg, 68.3 pmol), 3-methy1-5-
(trimethylstannyl)isothiazole (153 mg, 585 pmol), palladium acetate (7.67

mg, 34.1 pmol). The flask was purged with argon and sealed. The reaction
8 rfixume Wassdrey av86CHor2d irdere X od\B2iBiHR), 683 HieY), warmed up

tdﬁ@ﬁdgﬁﬂaé%ﬁﬁgﬂﬁéérﬂ%:Q%lﬁnﬁakagédxtlonal 30 mlnutes 6-(1-
ethyl-5-(iri meth stann othlazol 153 mg, 585 pm
ARG Was%cd iﬁﬁ%@ '6& over &ﬁﬁ’ gareactlgn?#ﬁl qu1n°1lne
(@o@WathTJ_cmmlbmd neviac (didrehatfisdippdMiRisC one) dlpal ladium (o)

(dCERGL2/MeQH 103/0 19 90/10) SEwitherpurificgiion By MPLE (IGCR), n -
EtOAc/MeOH: 9/1, isocratic) afforded the title compound (105 mg, 51%

ARG TS HE2ATD (NAsHPEMRT FF CRRIBRMEDSC 42T B 5MEE - The
& OcAQG8/088538RGEA) SZ200H0EE068 186 6h and was quenched with 50

mL of satd. NH.Cl ag. solution. The mixture was extracted with
150 mL of EtOAc and the organic phase was washed with 60 mL of
brine. The aqﬁéoﬁs phases were extracted with 100 mL EtOAcC
again. The combined organié phases were dried over Na,S0, and
concentrated in vacuo. The residue was purified by a silica
gel column chromatography (EtOAc to 15% MeOH in EtOAc) to give
red solid as desired product 6-(1-{(6-{3-methylisothiazol-5-y1)-
[1,2,4)triazolo(4,3-b]lpyridazin-3-yl)ethyl)quinoline. MS (ESI,
pos. ion} m/fz: 373.2 (M+l}.

Methyl 2-fluorc-4- (3~ ( {7-methoxyquinolin-4-yloxy)methyl) -
[1,2,4)}triazolol4,3~alpyridin-6-yl)benzoate (0.368 g, 0.803
mmol) was diluted with dioxane (17 wml} and tco the solution was

- added lithium hydroxide (0.0384 g, 1.61 mmol) in water (8 mL).
The reaction mixture was heated at 40 °C for 4.5 hours. The
reaction mixture was concentrated in vacuo toe remove most of
the dioxane and water (not concentrated to dryness).

To the crude mixture, water (8 mL) was added. Dropwise, 1N HCIL
was added to pH = 7. The neutral solution was then filtered

through a frit and the crude solid product was washed with MeCN



4-((8-fluoro-6-(2-methylthiazol-5-y1)-[1,2,4)triazolo(4,3-

a]pyridin-3-y1)methoxy)-7-methoxyquinoline 1) Preparation of

2;methy1-5?-)§trimethylstannyl)thiazole Sn | Butyllithium (1.6M.in THF, 3.5

Wﬁ) BUR ) was added to a stirred §4olution of 2-methylthiaf&gw%wff;%s

5.0 mmol) in THF (15 mL) at -78C. The reaction mixture was stirred at

-78C for 40min.Chlorotrimethylstannane (1M in THF, 5.0 ml, 5.0 mmol)

was added. Stirring was continued at -78C for 45min. The reaction mixture

was quenched with a satured aqueous solution of NaHCO3. The aqueous .
anGy & ﬁﬁé‘%h&&%ﬂ%tﬁﬁtﬂf%e orgaficeiftiSfete Bredysr was
comgbo4 riltesed anddonsentiatbddn vasuanhdsed: inithetnext step without

purification (obtained 1.29g). MS m/z = 264.,1. Calc'd for C71-J13NSSn:

261.94. 2) Preparation of 4-((8-fluoro-6-(2-gyethylthiazol-5-y1)- '

[1,2,41triazolo[4,3-alpyridin-3-yl)methoxy)-7- YyrAéthgxyguinoline Prepared

by a method similar to 4-'((8-uoro-6-(3- S ]

methylisothiazol-5-y1)-(1,2,4jtriazolo[4,3-alpyridin-3 .

yl)methoxy)-7-methoxyquinolime 4 Iz = 422.1 (MytHr. Calc'd for

C21H16FN502S: 421.46 Examy

2008/008539PCT/US2007/0E

To a suspension of 2-fluore-4-(3-{{7-methoxyquinolin-4-
yloxy)methyl) - [2,2,4] triazolo{4,3-alpyridin-6-yl)benzoic acid
{0.1s50 g, 0.338 mmol) in DCM (1.5 mL) at 0 °C was added
dropwise thiohyl chloride (0.370 ml, 5.06 mmol). DMF (1 drop)
~was added and the solution was allowed to stir at room
temperature for 5 h. The reaction mixture was concentrated in
vacuo to a light brown solid. The material was taken on crude

for synthesis of the following amide.

O Y
o a ;
! o
F ~ N
. \f N
SN
Exanple 72 '

2-Flucro-N- (Z-methoxyethyl) -4-(3- { {7-methoxvguinolin-4-

viocxyimethyl} -{1,2,4}ltriazolol4,3-alpvridin-6-vi)benzanide.

To a solution of N-ethyl-N-isopropylpropan-2-amine (6.077 ml,
0.44 mmol) and 2—f1uoro-4—(3;((7-me£hoxyquinolin~4m
yloxylmethyl)-[1,2,4}triazolo[4,3~-alpyridin-6-ylibenzoyl
chloride-HCl (¢.088 g, 0.18 mmol) in DCM (1.25 ml) was added 2-
methoxyethanamine (0.023 ml, 0.26 mmol) drepwise. The solution

was stirred at room temperature for Sh. The crude material was



141 N,N-dimethy1-3-(4-((6-phenyl-11,2,4]triazolo[4,3-b]pyridazin-3-
yl)methoxy)pyridin-3-y1)prop-2-yn-1-amine 1) Preparation of
3-((3-i000pyridin-4-yloxy)methy1)-6-phenyl(1,2,4]triazolo[4,3-b]pyridazine
wesiirivesionate (354 mg, 1087 umol) was added to a mixtFieiGfs2007/016068
(6-phenyl-[1,2,4)triazolo[4,3-b]pyridaZih-3-yl)methanol (123 mg, 544 umol)
(named 77289-19-99) and
(6-phenyl(1,2,4)triazolo[4,3-b)pyridazin-3-yl)methanol (123 mg, 544 pmol)
in DMSO (1.8 mL). The reaction mixture was stirred at 120C for 2h under
compeghrResdrabftibhePhé rédetvataikiore Wasafliut With-BohenFhe and

wa@maiGJayar was svashegwuth-water  Fhe watarilayesextracied wWiths in

DCM It@\c‘bThex%égamc Ia er was dried over MgSO4, filtered and
Reentratdt inAkTS™ PhftfEstion by MPLC afforded the title compound

Tﬂﬁ@gnnge6@%pggu§1zyaﬁﬂﬁuammiuéd in DCM/MeOH and was purxrified

vl Negimatyils 35 (Bahal (1.2 A)iiag '%‘léﬁplﬁ’ﬂ%@z'ﬂ@b@qg 0% 1 pewm
y)pyridin-3- yl)lpro 2 n-1-amine WO 2008/008539PCT/US2007/015 068 ‘
tollﬁeld uoro-N- (Z-methoxyethyl) -4- (3- ((7-methoxygquinolin-

4-yloxy)lmethyl)-[1,2,4]triazolof4,3-alpyridin-6-yl)benzamide.

tert-butyl 4-(3-{{7-methoxyquinolin-4-yloxy)methyl) -
[1,2,4)triazolol4,3-alpyridin-6-yl) phenyl (methyl) carbamate
{0.067 g, 0.12 mmol) was diszolved in MeOH (1.7 wml} and to the
solution was added concentrated HCL (0.50 ml, 6.0 mmol). The
reaction mixture was stirred at room temperature overnight.

Upcn completion, the crude mixture was concentrated in vacuo.

The solid that remained after concentration was dissolved in
MeOH and to the soclution was added triethylamine (0.23 ml, 1.6
mmel) . The reaction was allowed to stir for 1h. The c¢rude

mixture was concentrated in vacuo,

The compound was purified using via flash chromatography,
eluting with 5-8% MeOH/NH,OH in DCM to yield 4-(3-{{7-
methoxygquinolin-4-yloxy)methyl)-[{1,2,4)}triazolo4,3-al pyridin-

6-yl} -N-methylbenzenamine as a yellow solid.



Tetrakis(triphenylphosphine)palladium(0) (14.4 mg, 12.5 pmol) was added

to a suspension of 3-((3-iodopyridin-4-yloxy)methyl)-
6-phenyl-[1,2,4]triazolo[4,3-b]pyridazine (107 mg, 249 pmol) an
V’_‘[Ocﬁﬂ%lﬂjfﬁ?mno 2-propyne (80.4 pl, 748 pmol) in THF (0.6 rﬁ’l?)%%ﬁwom%s
triethylamine (591 pl, 4238 pmol) atili Copper(l) iodide, 99.999% (4.75

mg, 24.9 pmol) was added and the reaction mixture was stirred at 75C (ol
bath) for -75min. The reaction mixture was cooled at RT, concentrated in
vacuo. Purification by MPLC (1ScO, CH2C12/MeOH: 100/0 to 90/10)
afforded the title compound. MS m/z = 385. v [M+H]t Calc'd for
C221120N60: 384.44 0 NC Preparation :
3-((7-methoxyouinolin-4-yloxy)methyl)-
(1,2,4]triazolo[4.3-a]pyridine-§& itri
4-((6-13romo-[1,2,41triazolo,3-al
methoxyquinoline was prépared
Method A. WO 2008100853@PC

Example 74

A sclution of 2-fluoroc-4-(3-{{7-methoxyguinolin-4-

vlioxy)methyl) - {1,2,4]ltriazolo[4,3-alpyridin-6-yl)benzoic acid
(0.192 g, 0.43.mm01), HATU (0.26 g, 0.69 mmol), and Hunig'sBase
(0.30 ml, 1.7 mmol} in DMF (10.75 mlL) was allowed to stir for
30 wminutes. Ammonia (0.0093 ml, 0.43 wmmol) was then bubbled

through the mixture for another 30 minutes.

The sclution was concentrated in vacuo and purified using via
flash chromatography, eluting with 5-10% MeOH/NH,0H in DCM.
There remained an unidentified peak in the NMR, so the solid
was triturated in Me(CN, filtered, and guickly washed with DCM
to wash through the impurities. Concentration in vacuo
vielded 2-flucro-4-(3-{(7-methoxygquinolin-4-yloxy)methyl) -
{1,2,4)triazolol4,3-ajpyridin-6-yvl)benzamide as an off-white

solid.

G
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BExample 75




4-((6-Bromo-[1,2,4]triazolo[4,3-a]pyridin-3-yl)methoxy)-7-

methoxyquinoline (0.050 g, 0.13 mmol) was dissolved in DMF (1 mL) then

added zinc cyanide (0.023 g, 0.19 mmol), 1,1,-

Wi N EPIADhosphino)ferrocene (0.0072 g, 0.013 mmol) andPCT/US2007/616068

tris(dibenzylideneacetone)dipalladiuf(0) (0.0059 g, 0.0065 mmol). The

reaction mixture was heated at 100 OC for 8 hours. Additional zinc cyanide

(0.012 g, 0.095 mmol), 1,1'- bis(diphenylphosphino)ferrocene (0.004 g,

0.0065 mmol) and tris(dibenzylideneacetone)dipalladium(0) (0.003 g,
T@.8032 inmokpwerd addéd and heatingorasyoomtiriLise-at -8 fomg thy 1) -
r1ours  Rhe Ieactian mixtute i%@é't@ﬁ,%%qggﬁ@&&uw; dhesamale

was purified by preparative TLC eluting with 10% 714 ammonia in

chiamids) HenlaBnithdne b BFEH3-HE kg o indhie.- (0-17 ml, 1.00
mrg@W)mth;ct)@[l{24;t'riamblo{ﬁ§-@ag@dnﬁ&aarﬂmme (28mg, x3% ©.33
mryé)e.l.lsi) @%%?ﬁ%’%%@ (ES&%]%SAQQIL@%%I?’%%(MQir%% at room

Preparation of -((7-methoxyquinolin-4-yloxy)met o
tenpenfyeio[4 Fra b iaiEse-cafbdkakfle PYHOL an additional 1.5
e@R0B008DBI PSP U200/ /0:6Q6& ddda . o

3-((7-Methoxyquinaolin-4-yloxy)methyl)-(1,2,4)triazolo(4,3- . ... .

T AR TE Th DD b (HinSl St G pyF Hfied via flash
chrppoetracarEifufd atin@. 3 ivtl). Thé Yo Akt WasPidMted dtmsare
r&mprmminytesoihe; ieactige nixkirg wassteWlROUed tiield with MecHw,

saturated aqueous sodium bicarbonate. A precipitate formed which was . .
Shohss&ed o??’ﬁig]’é%g ﬁé whshthgivith t\:/'\?atﬁf“ er%‘g SOl V\7arps fFaRSERggY quinolin-
4 withodighoegsrgthanéimathahbktbee fask and daittontidi high-walcuuliT to
m@ERIA B¢ GRRIRQVAUINOIRAMNNMNRRYD276 g, 19% yield) as an

[1,2747triazolo[4,3-a]pyridine-6-carboxamide (0.050 g, 95% yield) as a tan
RGNS ESHP o bhY m/z: 350.2 (MW).

N
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Example 76

6-{(6-Phenyl-[1,2,4]ltriazolo(4,3-blpyridazin-3-

vlimethyl)guinoline. To a 50 ml round-bottomed flask was added

2-(quinolin-6-yl)acetic acid (0.60 g, 3.2 mmol), CHpCl, (20 ml)
and oxalyl chloride (4.0 ml, 8.0 mmol, 2 M in CH,Cl,) and DMF
(0.2 mL of a solution of 1 drop DMF in 1 mL CH,Cl,}. After 3 d,
an additional 2.5 eqg. of oxalyl chloride was added. After 4 h,
toluene (1 mL) was added and the mixture was concentrated.
Toluene (3 ml) was added and again concentrated. The residue
was taken up in CH,Cl, (20 mL) and 1-(6-phenylpyridazin-3-
vlithydrazine (0.60 g, 3.2 mmol} was added. The mixture was
stirred for 17 h and then concentrated. The mixture was then
taken up in phosphorous oxychloride (20 ml, 220 wmmol} and
heated at 100 °C for 15 h. Toluene {5 mL) was added and the



Example 90 Preparation of 3-((7-methoxyquinolin-4-yloxy)methyl)-
(1,2,4)triazolo(4,3-alpyridine-6-carboxylic acid.

Wi %0 Si19xyquinolin-4-yloxy)methyl)-[1,2,4]triazolo[4,3-  PCT/US2007/016068
a]pyridine-6-carbonitrile was preparggkas previously described.

W02008/008539PCT/US2007/016068 145 concentrated sulfuric acid
(0.375 mL) and water (0.125 mL). The reaction mixture was heated at 100
C for 3.5 hours then slowly poured in to ice. The mixture was adjusted to

soamr%np'zuswmﬁégﬁ%&egtae%?wﬁﬁ%ue@ carhgnage, A\ precipitate yded o

foLmed which was collected on a glass frit, washing with"'water. The so
Ehfad BRCHIMARPAIPPRRE BRI afidrdvag(7ooncentrated.  The brown

soDethaxygtineinvdoxymeihvl):11:2, 43 iazeloft:3-2)yddinge cabey iy ¢ 1
=fAEY @ WS PRV U252 MRLED! PP DT e
combiked extracts were washed with brine, dried (Na,50,) and
concentrated onto silica. Purification by silica gel
chromatography (0 to 5% MeOH (2M in NH;) /CH,Cl,) afforded the
title compound as a tan solid. MS (ESI, pos. ion) m/z: 338
{M+1).

Y/
O

Ohle

Methvl 2—{quinolinws—yl}prdpanoate.‘ To a 250 ml round-bottomed
flask was added lithium bis(trimethylsilyl)amide (2.0 g, 12
mmol}l and tetrahydrofuran (75 ml). The mixture was cooled to -
78 °C and methyl 2-{guinolin-6-yl)acetate (2.0 g, 9.2 mmol) was
added as a solution in 1 ml THF. This was stirred at -78 °C
for 30 min and then methyl iodide (0.75 ml, 12 mmol} was added.
This was stirred for 30 min at -78 °C and then allowed to warm
to rt. The mixture was quenched with sat NH,Cl {40 mlL) and
diluted with water (200 mL). The mixture was céncentrated in
vacuo to remove the THF and then was extracted with EtOAc (2 =
100 ml). The combined extracts were washed with brine (50 ml),
dried (Nap;S0,}) and concentrated onto silica. Purification by
silica gel chromatography (20 to 60% EtOAc/hexane) afforded the
title compound as a brown oil (1.8 g, 85%). MS (ESIT, pes. ion)
m/z: 216 (M+1), ‘

2- (Quinolin-6-vl)propancic acid. To a 15 ml round-bottomed

flask was added methyl 2-(quinclin-é-yl)propancate (1.0 g, 4.7



Preparation of N-cyclopropy1-3-((7-methoxyquinolin-4-

yloxy)methyl)-[1,2,4]triazolo[4,3-a]pyridine-6-carboxamide. .

witZi¥eikayyquinolin-4-yloxy)methyl)-[1,2,4]triazolo[4,3-  perws2e07/016068

a)pyridine-6-carboxylic acid (0.047 g;§.13 mmol), cyclopropanamine

(0.011 ml, 0.16 mmol), 1-hydroxy-7- azabenzotriazole (0.018 g, 0.13

mmol), and N-ethyl-N,-(3- dimethylaminopropyl)carbodiimide

hydrochloride, (0.039 g, 0.20 mmol) were added to a reaction flask then
mfEPENHELLPAF (L), Ehyldisanoryiaing (0028 W Od0dmlol. (s

was added to the reaction mixtur e clear reaction mixture was stlrre)é

M at 20°CBlerdight™Pid reddidnTikiHESVaR G itehiaRst Bidetvatbufer 24 h.
THhem frittated with waterzEhe selid wmwddqqteﬁcﬁm q glass frit, washingi >

watef.. I'he sample was purified i.Prepa ve TLC elutin Yo-,
'Méi\%hammgr%gelﬁ met angl?dlc‘ﬁ?ororr% Mhare {0 E ord%%yé]gpr%;\% g“f{‘? formed.

Thftethb%din olina- yﬂé%;}'—)ﬁ?’éﬁtﬁyl)?{iﬁZﬂ}ﬂlaﬁélbwgfﬂb?rmﬁ%-@am@wlth

wette=(0. 82310 A4Y vielth &S mlapssalid. MS 51nes. iop) /ze 320 2Mund as a
WO 2008/0 8539PCT/U82007/016068 Preparatlon of

P RSy (621 3, To-tehatlydrofftidlfFSL . POs- iom) m/z: 202 (M+i).
y1)-(1,2,41triazolo[4,3-a]pyridin-3-yl)methoxy)quinoline.  tert-Butyl
4-(3-((7-methoxyquinolin-4-yloxy)methyl)-
[1,2,41triazolo[4,3-b]pyridazin-6-y1)'5,6
was prepared as described in geg Il

ropyridinel(2H)-carboxylate
v tert-Butyl
1]

[1,2,4)triazolo[4,3-a]pyridin-6- y i
(0.113 g, 0.23 mmol) was dissolved INY

vmammhand&dmlmgﬂ@&hm&awgmwmﬁé(%cz_d (0.25 g, 1.2

b3 CLEVIN ORI (2 A1URS 018, IR YU

uinoline as a an s%
and conc. HCLl {2 wmL). The mixture was heated in the microwave

at 160 °C for 8 h. After cooling to rt, the mixture was poured
into sat. NaBCO; (100 mi} and then extracted with BtOAc (4 ® 75
mL} . ‘The cowbined extracts were washed with brine, dried
{Na,50,} and concentrated onteo silieca. Purification by silica
gel chromatography (1.0 to 4.5% MeOH (2 M in NHs) /CH,Cl,)
afforded the title compound zs an off-white solid (6.23 g, 53%
yield). MS (ESI, pos. iom) m/z: 352 (M+l1).

Example 78




WO 2008/008539PCT/US2007/016068 147 MS (ESI pos. ion) m/z: 388.1
(NIi* N-N Example 92 1. conc. HO. NNOH 2. K2003, NNOH N-N
Preparation of (5)-3-((7-methoxyquinolin-4-yloxy)methyl)-N-

W fﬁ??—fi’z??yl)7—[1,2,4]triazoIo[4,3-a]lr;gridine-6-carboxamide.PCT"USZO‘””G16‘}68

{8) -6~ {1-(6-phenyl-[1,2,4]ltriazelo[4,3-bipyridazin-3-

yijethyl)guinoline., Isolated from chiral gsepayration of &-{1-

(vahenyl—[1,2,4]txiazolo[4,3»b1pyridazin-3~yl)ethyl)quinoline.
- Column: Chiralpak AS-H (250 x 21 mm). Mobile Phase: A: Liquid
CO2 . B: Methanol (0.1% DEA). Isocratic: 975:25 (A:B). Flow
rate: 70.0 mL/min. Qutlet Pressure: 100 baxr. Retention
time: 4.38 min. Enantiomeric purity: >93% ee. MS (ESI, pos.
icn) m/z: 352 (M+1).

N
%
Me
N.
-~
N \N
\ MNI

Example 72

{R) -6-(1l-({6-phenyl-[1,2,4] triazolo[4,3-b]lpyridazin-3-
vl)lethyilguinoline (AMG 2121451). Isclated from chiral
separation of 6-(1-{6-phenyl-[1,2,4ltriazoloi4,3-bipyridazin-3«-
yllethyl)guinoline. Column: Chiralpak AS-H (250 x 21 mm).
Mobile Phase: A: Liguid CO: . B: Methanol (0.1% DEA).
Isocratic: 75:25 (A:B}. ?low rate: 70.0 mL/min., Outlet
Pressure: 100 bar. Retention time: 4.%0 min. Enantiomeric
purity: 96.8% ee. MS (ESI, pos. ion) m/z: 352 (M+l);
S i

= OMe

F

Methyl 2-fluoro-2-{guinclin-6-vijacetate. To a 250 ml round-

bottomed flask was added lithium bis(trimethylsilyl)amide (2.0
g. 12 mmol} and tetrahydrofuran (7% ml). The mixture was
gocled to -78 °C and methyl 2-(gquinclin-é-vijacetate (2.0 g,
$.% mmol) was added as a solution in 1 ml THF. After stirring
at -78 °C for 30 min, n-fluorobenzenesul fonimide (3.8 g, 12
mmol}) was added as a 1 M solution in THF. This was stirred for
30 min at -78 °C and then allowed to warm to rt. The mixture

was guenched with sat NHCL (50 mL) and diluted with water (200



(S)-tert-Butyl 3-(3-((7-methoxyquinolin-4-yloxy)methyl)-
[1,2,4]triazolo[4,3-alpyridine-6-carboxamido)pyrrolidine-1carboxylate was
RERRIGAASPreviously described for PCT/US2007/016068
Ncyclopropy1-3-((7-methoxyquinolineg-yloxy)methyl)-
[1,2,4]triazolo[4,3-a]pyridine-6-carboxamide. (S)-tert-Butyl
3-(3-((7-methoxyquinolin-4-yloxy)methyl)-
[1,2,4)triazolo[4,3-a]pyridine-6-carboxamido)pyrrolidine-lcarboxylate

mi9-050,9, 0. %%h@mmebm c@%@b%ﬁ?g@w hamb)ipenadded oy

concentrated hydrochloric aci 4.8 mmol). The reaction mixture
agghC&fFe'afr Rt TSRS SRt THr BHUES theneobR@ntiatbd uritlee combined
eVOEHUBs Theremaining solid m&ﬁigs@qummﬁmanoa@lm) henso,) and
c glgggd (%sschum ctarbon%_te 0.06 olg The reac éon mlxtuie
Was Stirred at room ?empera ure for our & concer:ﬁreﬁe UhdeP -
clypeuaeTheriamplé vaswp e dElphssthentanfatogribhy érdinghwtF it le
chR¥rLioaAN amimaniadn feethapgl diesloromethanedaiasd:(S)-320 (1) .
((7-methoxyquinolin-4-yloxy)methy1)-N-(pyrrolidin-3-yl)- WO
2008/008539PCT/US2007/016068 148

[1,2,41triazolo[4,3-a]pyridine-6-cdthoxaide (.039 g, 97% yield) as a
pale yellow solid: MS (ESI pos. bn 1@1 19.2 (Mir).
(10-3-((7-Methoxyquinolin-4-yloxy)methy!)-N-(py®dlidin-3-
y1)-[1,2,4)triazolo[4,3-a]pyridine-6-carboxarfiide was prepared as

2 pravieusly slesenilbietbiol A4S F 31 3-ameibdxyquinalin-4-To a solution

Xloxﬁmeth%l) AR r{°"f'”}_'é jﬁ?élzzdj&ﬂﬁ@écﬂﬂg 6-yl)acetate (0.49 g,

yridine- -Carbo amlde xample 9

2WEWW>((W&E@WOII@4Q/I(S‘k%/)mgﬁﬁll)@ddecy‘ sodium hydroxide (5 M,
1 (b 2xfhtriazolp[deadcalpyridipab-gabonamidewas pieparedas previeusly4s h and

described for cyclopro 7-meth y inolin-4-
“YRRyfiREn; #I 2 ]trlazgl g }][E%ld?r?e ca(j)FtS)oxam| SHacion was
azmemmmwmmmmg which time a precipitate

formed. The sgsolution was filtered and the filtercake washed

with cold water then dried under vacuum to afford the title

compound as a tan solid. MS (BSI, pos. ion) m/z: 206 (M+1).

Example 80

(G-Phenyl-[1,2,4]triazolo{4,3-b]pyridazin-3-yl)(quinolin—s-
yl)methanol TFa& salt. To a 2-5ml Perscnal Chemistry microwave
vial was added 2-fluoro-2-(gquinolin-é-yllacetic acid (0.20 g,
0.98 mmol), 1-{(6-phenylpyridazin-3-yllhydrazine (0.27 g, 1.5
mmol} and conc. hydrochloric acid (2.0 ml, 66 mmoly .  The
mixture was heated at 160 °C for 6 h in the microwave. Aftexr
cooling to rt, the mixture was poured into sat. NadCo,; (100 miy)

and extracted with 25% iPrOH/CHCL: (4 x 50 mL}). The combined



149 Preparation of tert-butyl 2-(3-((7-methoxyouinolin-4-
yloxy)methy1)-[1,2,4]triazolo[4,3-a]pyridine-6- carboxamido)eth

1(meth I%cgrbamate.
‘ﬁ&@”—%é quuinolin-4-yloxy)meth Q-[1,2,41triazolo(4,3- PCT/US2007/016068
alpyridine-6-carboxylic acid was pre\éazred as previously described.
3-((7-Methoxyquinolin-4-yloxy)methyl)-(1,2,47triazolo[4,3-
a]pyridine-6-carboxylic acid (0.072 g, 0.21 mmol) was dissolved in DMF
(1.5 mL) then added N-(2-aminoethyl)-N-methyl carbamic acid tert-butyl
eﬁ%ﬁﬁﬁ@ﬁﬁﬁ?ﬁﬁ(ﬂgiﬁ%ﬂéﬁ?zso4) and concentrated onto gilica.
P azad Hhengotriazbie-2-yhel, 1shadatsaogthylinoniun o to 6.5% MeOH (2
ex o) te (0 , 0,31 mmol),and triethylamine, (0,043 ml, -
TR A S &t Bt B oLy Prep-HPLc
(RFRpsighreenTorecHkatid MRderRBCAIM. ThE sanfdle b Purifiedl e 65%

cHlashehremategraphycaluting With 6% hbamionia in fethanclkcu, o for 5
.dichgorome;tth%ge tg?ﬁ‘or tert-butyl 2-%3- i caini duct
P AethSxy qhth S ARy Shathy b T, AR az ol Fontaining produc
cjppidime-Gechrboxarhiti)éthyl{methyifoarbzrmaeui@D sy p93%ajeldpddd (0.10
g aBale yﬂ@w}oudm&_ﬂ% ﬁ',p%ﬁ:é‘lﬂ):{%' 5Q7-3 (Miffy; Preparafion of
3-((7-methoxyqumo||n-4-yloxy)methyl)N-82-
(methylamino)ethyl)-(1,2,41triazolo[#3:

lpyridine-6- carboxamide.

[1,2,41triazoloC4,3-a]pyridine- : e
was deprotected as W02008/088539PH £007/016068

(R}~ (6~-Phenyl-{1,2,4]triazclo4,3-blpyridazin-3-yl) (guinelin-&-

yl)methanol. Isclated from chiral separation of racemic (6-

phenyl-~[1,2,4]triazolo(4,3-blpyridazin-3-yl) (quinelin-6&-
yvl)methanol TFA salt (AMG 2120533). Coluﬁn: Chirotechmology
AS-H column, 4.6 mm x 15 cm. Mobile phase: 70/30 Carbon
Qioxide/0.2% diethylamine in ethanol. Flow rate: 4.0 ml/min.
Temperature: 40 °C. Back pressure: 100 bar. Retention time:
1.65 min. Enantiomeric purity: >99% ee. MS (ESI, pos. ion)

m/z: 354 (M+1).

_N
N
«OH
N.
ZY
“n
o ""N'

Example B2

{8) - (6-Phenyl-11,2,4ltriazolol4,3-blpyridazin~-3-yl) (quinolin-6-

vi)methanol. Isolated from chiral separation of racemic (6- '

phenyl-[1,2,4]triazolo{4,3-blpyridazin-3-y1l) (quinolin-6-



150 previously described for 7-methoxy-4-((6-(1,2,3,6-

tetrahydropyridin-4-y1)-[1,2,4 1triazolo[4,3-a]pyridin-3-

yl)methoxy)quinoline. Example 96

B EPowIe$ieRyquinolin-4-yloxy)methyl)-N-phenyl11,2,4)triazol 8[AE 3183p8ielc068
ne-6-carboxamide was prepared as Héscribed for
3-((7-methoxyquinolin-4-yloxy)methyl)-N-(2-

(methylamino)ethyl)-[1,2,4]triazolo[4,3-a]pyridine-6- carboxamide.

Example 97  N-(4-Fluorophenyl)-3-((7-methoxyquinolin-4-yloxy)methyl)-
YY1 9aiaes| o 3-ahiiding B sk baxaraite wasprlepared &b teetrirdthology
adOoE3LLr MmNy ginglinsd-yloxymethylN-{2 phase: 70/30 carbon

(meth Iammo%ethyl)%é,z 4Jtriazolo[4,3-a)pyridine-6- carboxamide. WO ,
d’ﬁé’s‘%‘ﬂé%s% o 7{56?7%)’1%‘%)6%’1-5@1%%’rﬁﬂrle ggf tow rate: 4.0 mL/min.

Temperature: 40 °C. Back pressure: 100 bar. Retention time:
2.22 min. Enantiomeric purity: >9%% ee. MS (ESI, pos. ion!
m/z: 354 (M+1).

MeG” F N7

Step 1: 4-amino-3-bromo-2-chloropvridine. 4 -amino-2-

chloropyridine (50 g, 388 wmol} was dissclved in glacial acetic
acid (500 mL}. To this solution was added N-bromosuccinamide
{75 g, 426 mmol,) portionwise at room temperature (water bath
cooling was provided to control the exothermicity). The
reaction mixture was stirred at RT for 1 h at which point_the
reaction was found complete (as monitored by TLC) . Solvent was
removed under reduced pressure followed by azeotropic
distillation with ethanol. The crude product was purified by
column chromatography on silica gel (230-400 mesh) eluting with

ethyl acetate hexane mixture.

Step 2: 4-amino-3-bromo-2-methoxypyridipe. Methanol (350 mL)

was charged in a two-neck round bottom flask equipped with a
guard tube and septum and cooled to 0 °C. Sodium metal (23 g}
was added tc it slowly in pieces. After all sodium metal had
dissolved, 4-amino-3-bromo-2-chloro pyridine (23 g, 178 mmol)

was added and the solution was heated at 180 °C in a pressure

vessel for 5-6 h. The reaction mixture was then cooled to 0 °C
and adjusted to pH B8 by addition of conc. HCl. Solvent was
removed under reduced pressure and the residue was suspended in
ethyl acetate. Undissolved impurities were removed by
filtration and the filtrate was concentrated under reduced

pressure to obtain pure product.



N-(3-Fluoropheny1)-3-((7-methoxyquinolin-4-yloxy)methyl)-
[1,2,4]triazolo[4,3-a]pyridine-6-carboxamide was prepared as described

¥R AnféGouggshoxyquinolin-4-yloxy)methyl)-N-(2- | PCT/US2007/016068
(methylamino)ethyl)-[1,2,4]triazolo[4;3¢a]pyridine-6- carboxamide.
(4-bromo-2-chlorophenyl)methanamine. To a solution of
4-bromo2-chlorobenzonitrile (2500 mg, 11549 pmol) in TI-IF' (20mL) at 0C
was added borane-methyl sulfide complex, 2.0 m sol in TI-IF (28873 pl,
57747 pmol). Ice bath removed and reaction stirred overnight warming to
23C Reactlon cooled to OC and quenched Wlth MeOH (15mL) Reaction

2 @ugmtreda@d wrttl @‘]Qﬂa&ﬁm4 Qﬁgame themcea@ni@&&%a) aBeiha
der redyced pressure and purified on sili 0q) el t|n with O>6% ZM
R T SR P et B L RS HIERTS (B8] Slearoed
wiish) W@MEZ vk (Caleq maol@rﬁaseﬁeﬂ@:?&??@r@ﬂtmgw&zl
o240 2008A00BSEOPC L IS20RI0L0088 L2 PO ILPENLLOHLLYES 1,00 oc
added pmol) (1M in THF1 and stirred ethylenediamine (1mL) ad
£o¥redstire arft ASIdR BufmEIRtR Ogﬁﬁb?@ﬂb'?/ﬁ@%r@oézﬁnﬁydrk‘és mmol )
wa§978dib D% 8Jon bratiZ2af wiler whichi Sel@ntoieraavesidnderdaduce: n at

on 80g silica eluting product
10 C. The reaction mixture was allowed to cool to BT, diluted

with hexane and filtered to cobtain the product as a yellow

solid.

Step 4: 8-Bromo-7-methoxy-lH-[1,6]lnaphthyridin-4-one. A two

neck round bottomed flask equipped with an air condenser was
charged with 5-[{3-Bromo-2-methoxy-pyridin-4-ylamino) -
methylenel -2,2-dimethyl- {1, 3]dioxane-4,6-dione (23g, 64 mmol)
and diphenyl ether (230 mL). The reaction mixture was heated at
250 °C for 30 min under nitrogen atmosphere after which it was
cooled to RT, diluted with hexane and filtered to obtain a dark
solid. The crude product was refluxed in hexane for 30 min and
filtered to obtained 8-Bromo-7-methoxy-1H-[1,é&]naphthyridin-4-

one as a brown solid.

Step 5: 7-Methoxy-1H-[1,6lnaphthyridin-4-one. 8-Bromo-7-

méthokyle~[l,6]naphthyridin—4~one {12 g, 33.5 mmol) was
'dissolved in anhydrous methanol (240 wL) and 10 % Dry Pd/C (2.4
g) was added carefully in portions. This was followed by
porticnwiee addition of ammonium formate (24 g) which caused an
exotherm. The reaction mixture was heated to refiux for 1 h.
The reaction mixture was cocled to room temperature, fLiltered
through Celite, and washed with hot methanol. The filtrate was
concentrated and the residue purified by column chromatography
on silica gel (230 -400 mesh) eluting with ethyl acetate-

methanol.



NI-1 +-0Cl tert-butyl
2-chloro-4-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan2-yl)benzylcarbamate.

A suspension of tert-butyl 4-brom0-2- chlorobenzylcarbamate (1670 mg,
vBRA”URINEEE%bIs(pinacolato)diboron (1455 mg, 5730 pmol), PCT/US2007/016068
dichloro(1,1'bis(diphenylphoshino)fef#®cene]palladium(ii)dichlo romethane
adduct (190.6 mg, 260.4 pmol), and potassium acetate (1022 mg, 10418
pmol) in dioxane (8mL) was sparged with argon for 5min then heated to
120C in an appropiately sealed vial with stirring. After Ih, reaction

Sk afed ARG Pyified 0 M0elCARIMING With Q7d Uecic
Xanes and proauct’iso as ¢ S amper oil. C
rc(ﬁ%oﬁ*%‘zﬁ%‘ﬁﬁfﬁoﬁ%ﬁ)ﬂrﬁﬁﬂéﬁ%qfo%%ﬁriﬁ@%ﬁhtﬁi‘f?ﬁ-tm& was charged
w;ikrmmo-&@hi&s&@e-rmiqacid](ﬁé;ﬂhgnﬁ:mﬁ} -tk (188mg) atB€ mmol) and
P er%89%&W?Sﬂggedaba?é%”%hm%t{‘f\é syfide complex,(945M, 9%y £or 3 n.
miriol) Via syringé over 10min. Gas evolution quite evident. Ice baﬁ1

Thenkredt it ohé& Hus eVBRRioRSHIRM cteactisieg@itieredad t6hef PH was
cdwé fanihyReastioncslienwlyguenehed with MeOkbibOml ) anebdMdiel (nighly

20mL). Aqueous extracted with 9:1 CHC13/IPA (150mL). Organic qri
E)\é/\cﬁﬁmgat %46??@5 ,Thﬁ%ecoﬁfrzé)n?act%d‘fg F c%ﬁcorreaég%lgur?v ei’_r'q1 Fhonc. Tne
conbdcstipresgarel PrégyaTrysalixabhfer wikbk $itieynedried over NazSO,

and concentrated. The crude product was purified by column
chromatography on silica gel (230-400 mesh) eluting with ethyl

acetate hexane mixture.

cl
I N\. L
MeO” ~F N

Step 1: 3-Bromo-5-methoxypyridine. Sodium (12 g} was

diszolved in methanol (150 mL) while cooling, and excess MeOH
was‘removed under reduced pressure to obtain NaOMe, which was
azeotroped with toluene {2 x 100 mL). A solution of 3,5~
dibromopyridine (100 g) in DMSO (500 mL) was added to sodium
methoxide and the mixture wag stirred at 90 °C for 2 h. After
cooling to RT, agueous NaOH solution (3 M, 300 mL} was added
and the mixture was extracted with Et,0. The ethereal layer was
washed with brine and dried over Na,S0,. After concentration the
crude product obtained was purified by flash column
chromatography (Hexane:EtOAc B85:15) to afford pure product 3-
bromo-5-methoxy pyidine.

Step 2: 3-amino-S5-methoxypyridine, 3nBromo»Snmethcxypyriaine

(15 §) was added to a pressure vessel, and CuSOs (3.% g) and 251%

ag. ammonia (150 mL) were added. The reaction mixture was

stirred for 4 h at 135 °C, then cooled to RT, basified with



WO 2008/008539PCT/US2007/016068 153 HOO CI
(2-chloro-4-(4,4,5,5-tetrameth 1-1,3,2-dioxaborolan-2- yl)phenvl). A
WSPeEsiNef (4-bromo-2-chlorophenyl)methanol (1000 mg, 4242R%8Ds 16068
bis(pinacolato)diboron (1261 mg, 496¢ pmol),
dichloro[1,1'bis(diphenylphoshino)ferrocene]palladium(ii)dichlo romethane
adduct (165.2 mg, 225.8 pmol), and potassium acetate (886.2 mg, 9030
pmol) in dioxane (5mL) was sparged with argon for 10min then heated to
aqkeRie Withostirdng inap Apprepiately sealed vial, After di keactionhen
vpartloned between DCM (50mL) and 5% Na8CO3 (20m14. Qrganic dried
BEF TGS, Lbndirad Sfhen HirTEASBOY ¥hd WA,
obEtDAciHersPrpelitbisoltad ds a light amber oil. N To a stirring solution
of 4-bromo-2-chlorobenzoic acid (3.45 g, 15 mmol) and DIEA (7.7 ml, 44
sel mmol) in DMF 30mL) was added HATU (6 1 g 16 mmol)gt 23C under

TR ale hylenel -2,2-

d.:.m@tdmbth;llh;adraxyﬂam hydrmb«lm&le (ﬂ th:&ﬂﬁhﬂ?ﬁ)i Satutieh bottomed
flstlr ed 1 overni héat % Reac 0% qn then g%rtltloned b%t\szveghaIS% NaHQgS
er (f(?

mL“’ thy E?Aqueoﬁ??ur%evf extracted with ether

ME(TQ%BWLE). esbinettethetbal BXtaBEUriedFover MFoE ihgipr thoformate
(18RGRNrateq,an amber ol ungley Leduceclressie d-OMPrgs .1 05 °c for 2 .

chloro-N-methoxy-N-methylbenzamide |solated as a light amber oil.
S-amino-3-methoxy pyridine {12.5 g, 100 mmol) was added to the

reaction mixture and heating was continued for an additional 4
h at the same temperature. The reaction mixture was allowed to
cool tolRT, diluted with hexane and filtered to obtain the
product as light yellow solid.

Step 4: -Methoxy-1H-[1,5]lnaphthyridin-4-one. A two-necked

round bottomed flask equipped with an air condenser was charged
with S5-[(5-Methoxy-pyridin-3-ylamino) -wethylene] -2, 2-dimethyl-
[1,3)dioxane-4,6-dione (L8 g) and diphenyl ether (180 wmL). The
reaction mixture was heated at 240-250 °C for 5 min under N
atmosphere after which it was coocled to RT, diluted with hexane
and filtered to obtain a dark solid. The crude product was
refluxed in hexane for 30 min and filtered to obtain product as

a brown solid.

g2tep 5: 8S-chloro-3-methoxy-1,5-naphthyridine. A two-necked

round bottomed flask equipped with an air condenser (protected
with CaClzguard¢tube) wags charged with 7-Methoxy-1H-
[1,5)naphthyridin-4-one (13 g) and POCl, (65 mL). The reaction
mixture was allowed ﬁo reflux at 120 °C for 12 h. The POCI; was
removed in vacuo and azeotroped twice with toluene. EtOAc (75
mL) was added and the reaction mixture was stirred at 50-60 °C
for 15-20 min. EtOAc remcved separated by decantation. The

organic layers were combined and concentrated. The obtained
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1-(4-bromo-2-chlorophenyl)ethanone . To a stirring solution of

4-bromo-2-chloro-N-methoxy-N-methylbenzamide (890 mg, 3195 pmol) in

WA OIY at -50C under nitrogen was slowly added methyffhag el 6e6s

bromide 3.0m in diethyl ether (1278 1’ 3834 pmol). After 30min another

1.3mL (3.8mmol; 1.2eq) of MeMgBr added at 23C. After an additional

hour, LCMS suggests 95% conversion. Reaction quenched with sat

NH4C1 (10mL) and resulting white cake washed repeatedly with diethyl
crider. Gotnbihedolyadicd washedwitth@amier aptidar NeSIh@nypushedatd .-

ad{iug aploRf Sicad0ghal-(4-brarao2-ghlorephe Bethanengried over
Isolated as a colorless oil. _1-14-bromo-2- chloro henéﬁgﬁgnol Toa

Nagitng LRSS EE BSiTo-2- SR atEHY hatandR m?%@’ésimnde@ in
hemolpin Bei-20inlHovas added soditit borhydride B34(mgn8864 vacuum.
pmol) and methanol (5mL). Reactn suspension stirred overnight at 30C.

Reaction then partioned between E %and sat NH4C1 (25mL).
. Aqueous further extracted with 'EtORc ( 25 L ~Combined organics dried
over MgSO4, concentrated, then purified il (40q9) eluting with

10>40W EtOAc/hexanes. Product jsolated agga colorless oil. HO CI
1-(2-chloro-4-(4,4,5,5-tetrameth 3,2-dioxabprolan-2-
yl)phenyl)ethanol. A suspension O Fomote- chlorophenyl)ethanol
(GOO mg, 2548 pmol), bis(pinacolato)d#ag 2 mg, 2802 pmol),
dichloro[1,1' bls(dlphenylphoshlno)ferrocene]palIadlum(u)dlchlo rOmethane
adduct (93.2 mg, 127 pmol), potassHifPEc&tatd?

dioxane (5mL) was sparged with argon for Smln

Z5

»(dlfluoromethoxy)—N~((6—phenyl-E1,2,4}triazclo[4,3-

blpyridazin-3-yl)imethyl) -1,5-naphthyridin-4-amine

DMF (0.5 mL) and water (0.1 mlL) were added to a pressure vessel
containing 8-{{(6-phenyl-{l,2,4]ltriazoloi4,3-b]pyridazin-3-
vl)methylamino) -1, 5-naphthyridin-3-01 (50 mg, 135 pmol}, sodium
2—chloro—2,Z—diflucroacétate‘(47 mg, 311 pmol), cesium
carbonate (62 mg, 190 umol). The reaction mixture was stirred
at 100°C for 18h, cooled to RT and concentrated in vacuo.
purification by MPLC (DCM/MeOH+1%¥NH,OH: 100/0 to 90/10) afforded
the title compound (10 wmg, 17% yield). MS m/z = 420.1 [M+H]".
Calc'd for C2L1HLBF2NT70: 419.40.

Mol
T NN
NN\

Y latai

N ,Z
Bi. .

N i

H T On
X N

Examplé 84

M- ((6-(3H-1,2,3-triazol-4-yvil)-{1,2,4]ltriazolo(4,3-blpyridazin-

3-yil)methyl) -7-methoxy-1,S-naphthyridin-4-amine




WO 2008/008539PCT/US2007/016068 155 then heated to 120C in an
appropiately sealed vial. Reaction then partitioned between EtOAc (25mL)
and 5%. NaHCO3 (25mL). Aqueous further washed with EtOAc (2x20mL).
%ﬁ%ﬁ%’ﬁsgfganlcs dried with sat NH4C1, MgS0" concentrated, {her’? 7’ 16068
purified on silica (80g) eluting with 1(%351 EtOAc/Hex. Product |solated as

a colorless oil. 0 CIBr
4-bromo-2-chlorobenzaldehyde. To a stirring solution of (4-

brom02 chloropkenyl)methanol 4 5 g 20 mmoI _ |n DCM (50mL) Was

addltloh:. Aﬁ;er Bﬁnﬂazw@ (k Aﬁtﬂppﬂie@aaxggestnsyfmu ﬁeawst@@zﬁmam
alcohol. Suspension then washed with 5% NaHCO3 (100mL plus 159 dry
NaHCO3). Organic dried over Mg504, concentrated onto dry silica (15g),
then purified on silica (1209) eluti ithB@s EtOAc/hex. 4-bromo-2-
chlorobenzaldehyde isolated as H. S g
1-(4-bromo-2-chlorophenyl)ethanafine é S Iu\mn of 1-(4-
bromo-2-chlorophenyl)ethanone (2.430 g;10 rﬁmol) ammonia, 2.0m
solution in methanol (26 ml, 52 mmol) and titanium (iv) isopropoxide (6 ml,
as stirred for 16h in a se led, vessel. Reaction then added tg a
tefre ngn%%ayt\jle?susp:h % F Sbufum %?&ﬁfd?l%% @mﬁd‘e??é’é’% S e tov
Ylmm)lmlmaﬁha(@@nﬂ_) (Exdtherrglc readticn stactddl ae8ciSand ithenazide
(ocaiied tostis wiha-4aG exlerpalneating haih ferASminy YValer @Pmirye

) then a ded to reaction and stirred for an additional 10min. Resulting
TERAitd LBIFRTHBYE VI%%Iﬁ&tWﬁ%@W@éﬁ@hEnﬁﬁltﬁTed:mcﬁﬁ if0 ¢ for
3hvolumetuncdeszed wmtbﬁeasummiﬁswnsw&aaa paagmedvkﬁweﬁnracted

T e

brine, dried over MgS0,, fllt&f&d and concentrated in vacuo.

Used without further purification.

2) Preparation of N-((6~{(3H-1,2,3-triazol-4-vl)-

{i,2,4)lerlazoclol4,3-blpyridagin-3-viimethyl) -7-methoxy-

i,5-naphthyridin-4-amine

MeQ
i = N\
¥ N
N HN
N ,Z
M.
N
- N___\,N
2 N

Prepared by a method similar to 7-methoxy-N-{((6-(3-
methylisothiazol-5-y1l)~[1,2,4)triazolo(4,3-b]lpyridazin-3-
yl}methyl)-1,5~naphthyridin~4;amine. MS m/z = 375.1 [M+H]".
Cale’'d for CL7HLI4ANLOO: 374.37



(2x10mL). Combined organics dried over MgSO4, concentrated, then
purified on silica (80g) eluting with 0>5% 2M NH3 in MeOH/DCM. MS (ESI
pos, ion) m/z: 234/236 (MH+). Calc'd exact mass for CBH9BrC1N:
WOPI8H453%-bromo-2- chlorophenyl)ethanamine isolated asZ-&dioAMSL16668
oil. ---"Y NH'0 Ot" 0 tert-butyl 1-(2-cHitto-4-(4,4,5,5-tetramethy1-1,3,2..
dioxaborolan-2-yl)phenyl)ethylcarbamate. To a stirring solution of
1-(4-bromo-2-chlorophenyl)ethanamine (950 mg, 4051 pmol) in DCM

(5mL) was added BOC-anhydride (4861 pl,-4861 pmol) EIM in THF).
'Reaction stirred for 18h at 23C. Ethdfiefk 5mL) added and stirred

on silica (80g) eluting with 0>20%. EtOAc/hex es. BOC-1.10g. A
suspension of the Bromo-BOC int IS¢pinacolato)diboron (1132 .
mg, 4456 pmol), L
dichloro[1,1'bis(diphenylphoshino)ferrocene Jhall&dium(ii)dichlo romethane
adduct (148 mg, 203 pmol), and potassiu acethte (795 .mg, 8102 pmol)
in dioxane (8mL) was sparged with argon for 5min then heated to 120C in
an appropiately sealed vessel for 2bxReactiogshen partitioned between
9:1 CHC13/IPA (50mL) and sat. NH4C1 (20mL). Organic dried over
Mg80,2, concentrated, and product purified on silica (80g) eluting with
4 -10tA =B yrmofrAlomasyphihothiazol ~5-y1) - 1,2, 4] triazolofd, 3-
alpid-chloro-4-(did dripliamethyliet Buligxphorlaneyl)phenyl)ethylcarb
p ANale SqRTeg! a5 p WilLe 10800, W3 2POVPDBER9RCT YS2007/016068
f1,2,43triazolo[4,3~a]pyridin~3~yl}methoxy)~7»methoxyquinoline
{175 wmg, 488 umol), X-Phos {(32.6 wmg, 68.3 umol), 3-methyl-5-

{trimethylstannyl)isothiazole (153 mg, 585 pmol), palladium

' acetate (7.67 mg, 34.1 pmol). The flask was purged with argon
and sealed. The reaction mixture was stirred at 80°C for 2d.
More X-Phos (32.6 mg, 68.3 umol), palladium acetate (7.67 ung,
34 .1 pmol) and 3-methyl-5-(trimethylstannyl)isothiazocle (153
mg, SB5 pmol) were added and stirring was continued at 80°C
overnight. The reaction mixture was cooled at RT, concentrated
in vacuc and urified by MPLC {(CH,C1,/MeOH: 100/0 to 50/10}.
Further purification by MPLC (ISCO, EtOAc/MeOH: 9/1, isocratic)
afforded the title compound (105 mg, 51% yield). MS m/z = 422.0
[M+H]". Calc'd for Ca;H;sFNs02S: 421 .46
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Example 86



(R,Z)-N-(4-bromo-2-chlorobenzylidene)-2-methylpropane-2- sulfinamide.
A suspension of 4-bromo-2-chlorobenzaldehyde (1150 mg, 5240 pmol),
(N-(+)-2-methy1-2- propanesulflnamlde (1588 mg, 13100 pmol), copper(ii)
WHAtes®88' i, 15720 pmol) in DCM (10mL) was stirred at 373 fBp2paFI16068
Reaction filtered through Celite, and*$8lid washed repeatedly with DCM.
Filtrate concentrated then purified on silica (80g) eluting product with
0>30% of EtOAc/Hex. MS (ESI pos. ion) m/z: 322/324 (MH+). Calc'd exact

4 mass for C12141313rC1NOS 321/323 xF3 80I

amgxbym@pmrzﬁﬁm&gﬁ-ﬁaﬁeﬂm g@ﬂﬁeﬁﬂﬁ@ 2)-

~ N-(4-bromo-2-chlorobenzylidene)-2-methylpropane-2-sulfinamide (1370

- mg, 4246 pmol) and (trlfluoromethyl)trlmethylsnane (943 pI 6369 pmol) in
13 _"'- & {oern o i ; ol m _ . he

425 pmol) Reactlon stlrred at 35C for 18h then quenched with sat NH4C1
(10mL). Reaction partitioned betweenyEtpAc (40mL) and 5%. NaHCO3
(20mL). Organic dried over MgSO4,?éQQ¢entrated to and oil from toluene,
then purified on silica (80g) eluting with 20?3’0%. EtOAc/Hex. Product
isolated as a white solid. WO 2008/008539PCT/US2007/016068 158 N

By (RENHISRL-(2-chilorosd-HE 5, 3-tétrarhethy 15l 8y@01l) was added to a

s EHPAbOTUaR YR 13- 2,2 2HUAYYPEIMDZ (0 .45 w1, 5.0 mmol) in THF

meth}é ropane -2-sulfinamide. A suspension of (R)- N-U )-1-(4-

Rofibl2-2hiordgh&ny BEE2 2Rt oI IS Hhathfofnersed at -78°C for
4 Gulifun afhid e X850 ing: 24:¢ 2 spraeih dns(piflacolatoJHitroros (67eming, 2661 mmol )

wiYhdged. sStirring was continued at -78°C for 45min. The
reaction mixture was guenched with a satured agueocus solution
of NaHC0,. The agueous layer was extracted with Et.0. The
organic extracts were dried—cver MgS0,, filtered and
concentrated in vacuo. Used in the next step without
purification {(obtained 1.2%g). MS m/z = 264.1. Calc’d for
C7HI13NSEn: 261.%4.

2) Preparation of 4- {(8-fluoro-§-(2-methvithiazol-5-yl) -

[1.2,4jtriazolol4,3-alpyridin~-3-yviimethoxy) -7~

methoxyeauineline

Prepared by a method similar to 4-{(8~fluoro-6-(3-
methylisothiazol-5-y1)-[i,2,4}triazolois,3-alpyridin-3-
vi)methoxy) -7-methoxyquinoline. MS wm/z = 422.1 [M+H]*. Calc’'d
for CZlHlSFNSOZS: 421 .46

Exanple 87




dichloro[1,1'bis(diphenylphoshino)ferrocene]palladium(ii)dichlo romethane
adduct (88.5 mg, 121 pmol), and potassium acetate (475 mg, 4839 pmol)
in dioxane (6mL) was sparged with argon for 5min. Reaction then
WEpteisiateHsealed and heated to 120C with stirring for Ih. R&&dtibPriiep 16068
partitioned between EtOAc (25mL) atit 5% NaHCO3 (10mL). Organic
dried over MgSO4, concentrated, then purified on silica (120g) eluting
product with 10>20% of EtOAc/hexanes. Product isolated as a waxy white
solid. MS (ESI pos. ion) m/z: 440 (MH+). Calc'd exact mass for ‘
C151-126BC1F3NO3S : 439. Example 99
(2-ch|oro -4- (3 (guinolin-6-ylmethyl)-(1,2,4]triazolo[4,3-

vlgp %ny) ethranol S, spen ion of 6- (6-

= ‘!Z- 1 ""E: - Z';A..f" '.=
wlaF-ZH- T Wi 138, &4

[om 326 md ph2igmel neesium carbonate (749 mg, 2299
pmol) in Dioxane (0.3mL) and Water (0 3mL) wag sparged with argon for
5min then heated to 100C with stirring. : /B

Cesium carbonate (354 mg, 1087 umcl) was added to a mixture of
(6~phenyl-[1,2,4]ltriazolo{4,3-blpyridaezin-3-yl)methanol (123
mg, 544 pumol) (named 77289-19-99%) and (6-phenyl-
[1,2,4)triazolo4,3-blpyridazin-3-ylimethanol (123 mg, 544
pnel) in DMSO (1.8 ml). The reaction mixture was stirred at
120°C for 2h under micro-waves irradiation. The reaction mixture
was diluted with EtOAc. The organic layer was washed with
water. The water layer extracted with EtOAc. The organic layer
was dried over MgS0,, filtered and concentrated in vacuo.
Purification by MPLC afforded the title compound (161 mg, 69%
yield).

2) Preparation of N,N-dimethyl-3-{(4-{({6-phenyl-

[1,2,4]triazolo(4,3-blpyridazin-3-vl)imethoxy) pyridin-3-yl)prop-

2~-yn-l-amine



1:30am. After 90min, LCMS suggests 95 conversion. Reaction then
partitioned between 9:1 CHC13/IPA (25mL) and 51 NaHCO3 (15mL).
Hgusausdusher extracted with 9:1 CHC13/IPA (2x10mL). CoppaiRgdog 015068
organics dried with MgSO4, concentygied onto dry silica (109), and then
purified on silica (12g) eluting with 0>10% 2M NH3 in MeOH/DCM.
Resulting solid triturated with methanol (2mL) and collected by filtration.
MS (ESI pos. ion) m/z: 402 (MH+). Calc'd exact mass for C221116C1N50:
401. Example 100 (2-chloro-4-(3-((7-methoxyguinolin-4-Ylexy)methy1)-
[1,2,4]triazo|o[4,3-b]Pyridazin-6-y]Jphenyl) thapOl. A suspension of
4-((6-chloro-[1,2,4)triazolo[4,3-D]pyHefzin-3y=
yl)methoxy)-7-methoxyquinoline (2
(4,4,5,5-tetramethy1-1,3,2-dioxg ilan-2-yl)phenyl)methanol (173 mg,
Tohgénitig ocene)palladium(ii)dichlo

romethane adduct (21 mg, 29 pmol), afe.so8wm carbonate (2M; 1170 pl,

2341 pmel) in DME (2mL) was sparged with argon for 10min then heated

to 85C for 6h. Reaction then partitioned between 9:1 CHC13/IPA (25mL)
TeqdmaBisNaHGOR: (Mpbraph agee pad Anthboexvactédavith &d, 12.5 pmol)
waSHEIAURA XA0RIL Crmbined, WO 2008/00839P0 S2000/01008 111

160 organics dried with MgSO4 then concentrated ry silica un
6 “Fé*b‘?f&@% plésstrd IPblneeyGrife o hBYSitda slithg \WRIT 089 202482mmo1)
anNHB-a MeGHICHM and-igclateshaaan dbwhite powdes MSLES! pasTar) (0.6
maVZ A4 MR DR AIRY RXOGUD253107 GRYAIIGIAN0 HE. copper (1)

iodide, 99.9299% (4.75 mg, 24.9 pmoi) was added and the reaction

mixture was stirred at 75°C {oil bath) for -~75min. The reaction
mixture was cooled at RT, cohcentrated in vacuo. Purification
by MPLC (ISCO, CH.Cl./MeOH: 100/0 to 80/10) afforded the title
compound. MS m/z = 385.1 [M+H]". Calec’d for C22H20N60: 284.44

0/
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Examnple 88
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Preparation of 3~{(7—math&x&quinolin«4«ylcxy)methyl)-

[1,2,4]triazolol4,3-alpyridine-6-carbonitrile .

4~ ({6~Bromo-[1,2,4]triazolo{4,3-alpyridin-3-yl)methoxy) -7~
methoxyguinoline was prepared as previously described in

general Method A.



Example 101 1-(2-chloro-4-(3-((7-methoxy-1,5-naplathyridin-4-

ylamino)methyl)-(1,2,4)triazolo[4,3-blpyridazin-6- yl)phenyl)ethanol. A

suspension of 1-(2-chloro-4-(4,4,5,5-

VR 321, 3,2-dioxaborolan-2-yl)phenyflethanol (228 mg, BS&F/prigyo16068

N-((6-chloro-[1,2,4]triazolo[4,3-b]pyrltthzin-3-

yl)methyl)-7-methoxy-1,5-naphthyridin-4-amine (197 mg, 676 pmol),

dichloro[1,11bis(diphenylphoshino)ferrocene]palladium(ii)dichlo

romethane adduct (127 mg, 173 pmol), cesium carbonate (751 mg, 2306

Fméhanérsmae (3mt) Ahbiaer 1o 613 wesspakgddnithyar s fdoxy) - 7-
memBheRiRAlesht0 %@Q@é@r an. Beg@ti%@piedr&@r?@g&m%f .:i.x?] DMF (1

etween 9:1 C11C13/I9A (20mL) and 1M NaOH (15mL). Aqueous further

mLth}\%lé?xeld %v%f#éill %ﬁﬁ&@‘i’ﬁ&% §1dr%L5’.%egcor(ﬁbiFi8d%?‘§ ics driéd ~
bigstimbsal pbacarivianed thengreified ohMOPSikcaeluting Withepl) and
cri0qEaticerds M BINRID MeQHAGM, Predugt furthsr pwifigddyen HRLG 065

elgéing with water/ACN (0.1t TFA). After collected fractions were reduced
TR b thé RATHUERaS HESoh R d sl 2918t dftPp S adiRiied thours-
Ad@Linthoiivi Na©bh (3-dyopsie Resulimg splide@oliecteddyfiteration'and

b3 SN AShEA WD YRS L) MR 631 DA, 9DMG: 462 (W b8! ana
exact mass for C231120C1N702: 461. WO
360810885 39PE ISR IET606E B8 1Binipé Ab2(0 - 003 g, 0.0032 mmol)

were added and heating was continued at 100 °C for 6 houxrs. The
reaction mixture was concentrated under vacuum. The sample was
purified by preparative TLC eluting with 10% 7N ammonia in
methancl,/ dichloromethane to afford 3—((7~methoxyquinolin74—
yloxy)methyl)—[1,2,41triazolo[4,B—a]pyridine-sucarbonitrila {23
mg, 53% yield) as a white solid. '

MS (ESI pos. ion) m/z: 332.1 (MH").

0/
HaN
= I
\ M S J
T
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Preparation of 3- ({7-methoxygquinolin-d4-yioxy)methyl) -

[1,2,4}triazolo[4,3-alpyridine-6-carboxamide.

3-({7-Methoxyquinolin-4-yloxy)lmethyl) - [1,2,4]triazolo[4, 3~

alpyridine-6-carbonitrile was prepared as previously described.



tert-butyl (2-chloro-4-(3-((7-methoxyquinolin-4-yloxy)methyl)-
[1,2,4]triazol0(4,3-blpyridazin-6-y1)phenyl)methylcarbamate. A
wiShensiensf 4-((6-chloro-[1,2,4]triazolot4,3-b)pyridazin-3-  peruszo07/016068
yl)methoxy)-7-methoxyquinoline (20¢,mg, 585 pmol), tert-butyl
2-chloro-4-(4,4,5,5-tetramethy1-1,3,2-dioxaborolan-2- yl)benzylcarbamate
(323 mg, 878 pmol),
dichloro[1,1'bis(diphenylphoshino)ferrocene]palladium(ii)dichlo romethane

addugy 1%% rﬁ%ﬁ%@@i&i@%&@fg@? @a%t%}gﬁ.% mg, 2341 POy A0y ora,3-

dioxane ter (0.3mL) wassparged with argon’for 10'min then _
al pyatéd 192080 CHEP PBE L HHasctioh thel fhrtithned BEtRédn 9as dissolved in
combédSHRA D0y mnci 2l AiCQ3 (25mL). Agquasusdutherextiacietire was

with 9:1 13/ 2x10mL).. Combineg organics then dried over
e A r et an DU SR S (08 Bt RO B 135 S1owLy
PONFISN Wie 14/ DTThEP fetiier fsorated eeanoff e wnlith i8402019.22M S
pri&P0sa i) FolZmad’ MMk Gale'deXadMass 18rCLAEZLCINEDA: | washing

.546. Example 103 2-chlorm-4-(3-((7-methoxyquinolin-4-yloxy)methyl)-
Wil Wik Zolo S VRt 1R8-Iy PREAFTRER A the. A solution of
ditenloutyh@etidom/ a3 ehmbthexyquiiiclinid-aWD dried under high vacuum
t02%%¥89%53%R9T4£%gEgé f&gi%n74wylox ymethyl) -

yloxy)methyl)-(1,2,4ltriazolo(4,3-blpyridazin-6- 1)p?;er)yl)methylcarbamate
(163t E 133 BV i DR @D HRPTEATS Py SRPdE for OR35S %
yigokigntsgemoved uiwset deduced pressure, then residue partitioned

e n9.1D P m d H (5mL). Aqueous further

MSke)x ra%tfeé) \c/bv%th %%h{}l)(ééér%uggglrhﬁlirl\?e%%anics dried over Mg504, then

reduced to an off white solid under reduced pressure. MS (ESI pos. ion)

m/z: 447 (MH+). Calc'd exact mass for C23H19g4N602: 446. Example

104 <f§ o
S h
N U
N 7o
N ]
Example 20
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HO ?
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Preparation of 3-{((7-methoxyguinolin-4-vloxy)methyl) -

[1,2,4]ltriazelold,3-alpyridine-6-carbexylic acid.

3~((f-Methoxyquinolin-é~yloxy)methyl)*[1,2,4]triazolo{4,3~

al pyridine-6-carbonitrile was prepared as previocusly described.

3- {({7~-Methoxyguinolin-4-yloxy)methyl)-[{1,2,4]triazolofs,3~

al pyridine-6é-carbonitrile (0.050 g, 0.15 mmol)} was dissolved in



(S)-1-(2-chloro-4-(3-((7-methoxyquinolin-4-yloxy)methyl)-

(1,2,4)triazolo(4,3-b)pyridazin-5-yl)pheny1)-2,2,2- trifluoroethanamine. A

solution of

O 200185532 (2-chloro-4-(3-((7-methoxyquinolind-yloxy)methyf <l P A4 L6068

olo[4,3-b]pyridazin-6-y1)pheny1)- 5~ °

2,2,2-trifluoroethyl)-2-methylpropane-2-sulfinamide (135 mg, 218 pmol) in

MeOH (2mL) and 4M HC1 (2mL) was stirred for 30min at 35C. LCMS

suggests full conversion. Solvents removed under reduced pressure with
CeReBiEpRESFofitditiené CRasdte tissolvedi) MBDH (YoieY and - 125 mL) . The

r&dAroaNaRAg-d Aamohadded. Stspepsien stited {030 hethen slowly
tggg:aégd follgged b%/ fiItr@,%i‘on. Solvents removed under reduce%ééessure
and residue pur?fFé ‘on sifica ‘(%3%?&#@ Sro et ﬁﬁﬁ%ﬁf% Efseve® 7
WIS (ESFPEaLief) ATreEiss(\Mad) Oalcedxantrfissfoprecipitate formed
e 105, (104, Coeherod (3 ooyl slommen T
ample. -1-(2-chlero-4-(3-((7-methexyquinglin-4-yloxy)methyl)-
0 S, e LS AT 6 ) O B B AR dethPamine. A
mebhtionmfinolin-4-yloxy)methyl) - [1,2,4)ltriazelo 4,3 -a)pyridine-
& (S UR)L: (2-ghlofo-As (3547 -methesavayinodipA-waxymethyls s 2 4)tria
zolo[4,3-b]pyridazin-6-y1)phenyI)- .
MS ABSRfEGDetiytR2-dthylptodare -2 iifinamide (62 mg, 100 pmol) in
MeOH (2mL) and 5M HC1 (2mL) was stirred at 35C for 18h. LCMS
suggests fulg,conversion. Solvents removed under reduced pressure gpd
Horegidue dissplved in MeOH (20mL). ESi-%grbonate (1.3g; @.9mmol) added
i '@p stirred fo’2h. Filtrat&efisotated by filtratign and reduded.
filp unde Tegfuced pressUre. Prodest purified on silica (4g) gluting With)'
7 o}?jgl/l\\lﬂ) I MeOH/DCM. MS (ESI pos. ion) m/z: 515 (MA¥). €alcd

exact mass for C24H18C1F3NGO02; 514. Example 106 tert-butyl
P ] soeyplapronyl—2« ( (7-methoxyquinellin-4-~

v Vioxy)meti i -X 430ia2 blof4, 8dnbyridadin&l pyridine - 6 -carboxamide.

YL pheie Dég DagalG /4 SYSRENSIAR Ohy 1) - i -
3 s - ryme 1 1,2,4]triazolo(4,3
4-(%6-chlorofg1, %?C"%rtnazo10[4,3-%3pyr|da2|n-E;'\-,yi)m[ethoxy)J-rl =2
alpyridine-6-carboxylic acid {0.047 g, 0.13 mmol),

cyclopropanamine (0.011 ml, 0.16 mmol), l-hydroxy-7-
azabenzotriazole (0.018 g, 0.13 mmol}), and N-ethyl-Ni-(3-
dimethylaminopropyl)carbodiimide hydrochloride, {0.038 g, 0.20
mmcl) were added to a reaction flask then suspended in DMF (1
mL) . N-Ethyldiisopropylamine (0.070 ml, 0.40 mmol) was added
to the reaction mixture. The clear reaction mixture was stirred
at 20 °C overnight.. The reaction mixture was concentrated
under vacuum then triturated with water. The solid was
collected on a glass frit, washing with water. The sample was
purified by preparative TLC eluting with 8% 7N ammonia in
methanol/ dichloromethane to afford N-cyclopropyl-3-((7-
methoxyquinelin-4-yloxy)methyl)-[1,2,4ltriazole(4,3-alpyridine-
6-carboxamide (0.023 g, 44% yield) as a tan solid.

MS (ESI pos. ion) m/z: 380.2 (MHY).



W02008/008539PCT/US2007/016068 164 methoxyquinoline (180 mg,
527 pmol), tert-butyl 1-(2-chloro-4-
4.4.5,5-tetramethyl-1,3,2-dioxaborolan-2- yl)phenyl)ethylcarbamate (302
{’r']% Z%@%ﬁ?&) PCT/US20D7/016668
e Do : 146 S
dichloro(1,1'bis(diphenylphoshino)ferrocenelpalladium(ii)dichlo
romethane adduct (77.1 mg, 105 pmol), cesium carbonate (686 mg, 2107
pmol) in DMF (2mL) and water (0.4mL) was first sparged with argon for
5min then heated to 100C with atirring. 2:20pm é,\fter 10min, LCMS
suggests >95W conversion. Reaetion then parttioned between 9:1.
CHC13/IPA (20mL) and 1M NaQE# (5mi). Orgenig then dried over MgSO4,
concentrated, and purified on silida (409) elltingdyith isocratic 4% of 2M
NH3 in MeOH/DCM. MS (ESI p §.°T6 ) m/z: 56( TH+). Calc'd exact mass
for C29H29C1N604: 560. Exam o N
1-(2-chloro-4-(3-((7-methoxyquinoliue4dyloxy)methyl)-
(1,2,4]triazo|o[4,3-b]pyridazin-6-yf|g§@g§féha§@mine_. A-solution of
tert-butyl 1-(2-chloro-4-(3-((7-methoxyquinolin-4-
yloxy)methyl)-(1,2,4]triazolo[4,3-b]pyridazin-6- y1)phenyflethylcarbamate

»
X

(109 mg, 17&pmol) in DCM (2mL) and TFA (2mL) was stirred for 30min at P
o . Solven moved under reduced pressure (not- toluene azeotr BF g 7

igrsyggeste residue dissolved in CRECLIMPATIOML). Solution ¢

stirred as a sus ion with Si-Carbonate (1.3g; Immol) for 30min. ==

Susgensiogfilfered and filtrate reduced to?an&mi&Pilm (150mg). Pro oS

n-silica (12g) eluting with 4-7% of 2M NH3 in MeOH/DCM. MS -~
(ESI pos. ion) m/z: 461 (MH+). Calc'd exact mass for C241-121C1N602:

P t§0s WA SR04/P0FO3IRE IR 00 (RO SN RANRIE 108 i ain -4 -

v1)-£1,2,4]triazolol4,3-alpyridin-3-viimethoxy) quinoline.

tert-Butyl 4-(3-((7-methoxyqgquinolin-4-yloxy)methyl)-
[1,2,4]triazolo{4,3—b}pyridazin—6—y1)~5,6—dihydropyridine—
1(2H) -carboxylate was prepared as described in general Method
A,

tert-Butyl 4-(3-((7-methoxyquinolin-4-yloxy)methyl) -
f1,2,4)criazolol4,3~alpyridin-6-yl) -5, 6~dihydropyridine-1(2H) -
carboxylate {(0.113 g, 0.23 mmol) was dissolved in methanol (3
mL) then added concentrated hydrochloric acid {0.500 ml, 6.0
mmel) . The reaction mixture was stirred at room temperature
overnight then concentrated under wvacuum. The remaining solid
was suspended in methanol (1 ml) then added triethylamine {(0.40
ml, 2.9 mmol). The clear sclution was stirred at room
temperature for 2 hours then concentrated under vacuum. The
sample was purified by flash chromatography eluting with 8% 7N
ammonia in methanol/ dichloromethane to afford 7-methoxy-4-((6-
(L,2,3.6-tetrahydropyridin-4-yl)-[1,2,4] triazocleol4, 3-alpyridin-
3-yvi)methoxy)gquinoline (0.038 g, 42% yieid) as a tan solid.



N-((6-(4-(a.minomethyl)-3-chloronheny1)-(1,2,41triazolo[4,3-
b]pyridazin-3-yl)methyl)-7-methoxy-1,5-naphthyridin-4-amine. To a
sitrring solution of tert-butyl (2-chloro-4-(3-((7-
Weaesx)08382naphthyridin-4-ylamino)methyl)-(1,2,4]triazolo[4,BCT/US2007/016068
b)pyridazin-6-yl)phenyl)methylcarbarffate (70 mg, 128 pmol) in DCM
(2mL) was added TFA (2mL). Reaction solution stirred for 30min at 23C.
Solvents then removed under reduced pressure and residue purified on
prep-HPLC using a water/ACN (0.1W TFA) gradient. Resulting solid was
MYidFSed sl 1IRCN/Water (B8) and ik hdjusted to 10 with 1M NaOH
(approx 10 drops). Resulting solid collected by filgraton and washed with
water (5mL). MS (EST pos. ion) m/z;447 (MH+),iCalc'd exact mass for
C22H19C1NO0O: 446. methy}—
2-(3-methoxvquinolin-6-y1)-
methyl 2-(3-methoxyquinolinié-yl)dce
(5mL) at 70C under nitrogen was ad

FieE384 pl, 5838 pmol) in THF
(ImL). Reaction removed from coollng bath, and monitored by LCMS after
45min. LCMS suggests very clean conversion. Reaction quenched with o~
sat NH4Cl (5mL) an®'NaHCO3 (5mL). Aqueous extracted W|th£t%c
(3x40m °Combin O 2008/008539PETH*s%2007/0160

rganicsdeied ove 04, concéntrated, then purified on SihCa, )

ugng ith.0>30%IQf BOAC/Hex. MSHESISBE. ion) m/z: 280 ( 5o
Calc™d exalt fhass for CI5SH17NO3: 259. NN

Pxeparation of (8)-3-({{7-methoxyquinolin-4-yioxy)methyl) -N-

{pyrrolidin-3-yv1}-[1,2.4]ltriazclol4,3-alpyridine-6-carboxamide.

(S} ~tert-Butyl 3-(3-((7-methoxygquinolin-4-yloxy)methyl) -
f1.2,4]triazolo(4,3-alpyridine-6-carboxamido) pyrrolidine-1-
carboxylate was prepared as previously described for N-
cyclopropyl—B—((7—methoxyquin91in—4~yloxy}methyl)~

{1,2,4}ltriazolo[4,3-alpyridine-6-carboxamide.

(8} -tert-Butyl 3-(3~((7-methoxyquinolin-4-yloxy)methyl) -
[1,2,4)triazolo[4,3-alpyridine-6-carboxamido) pyrrolidine-1-
carboxylate (0.050 g, 0.096 mmol) was dissolved in methanol
(1.5 mL} then added concentrated hydrochleric acid (0.400 ml,
4.8 mmol). The reaction mixture was stirred at room temperature
for 5 hours then concentrated under vacuum. The remaining soliid
was dissolved in methanol (1 mL) then added potassium carbonate
(0.062Ig, 0.45 mmol} . The reaction mixture was stirred at room
temperature for 1 hour and concentrated under vacuum. The
sample was purified by flash chromatography eluting with 10%-
15% 7N ammonia in methanol/ dichloromethane to afford (S)-3-

({7-methoxygquinolin-4~yloxy)methyl) -N- (pyrrolidin-3-yl)-



2-(3-methoxyquinolin-6-y1)-2-methvipropanoic acid . A solution of methyl
2-(3-methoxyquinolin-6-y1)-2-methylpropanoate (400 mg, 1543 pmol),
\lwl%%éﬁ]]g(%%gl 7713 pmol) 14M), MeOH (2mL), and THF (2ml?) \,(ryé%ss;’:sgtii}r_]rfg}(LJI(;%8 '
at overnight. LCMS suggests fu{l onversion. Solution cooled,

acidified to pH 1 with 5M HC1, and precipitate collected by filtration. White
cake washed with water (2mL) and EtOH (1mL). Product air dried for 3h

and isolated as a white solid. MS (ESI pos. ion) m/z: 246 (MH+). Calc'd

{le?cﬁﬂaS:?afgrag%?&: oN 3:1:214,' iner~§xcarboxamsi .038 97%
2- 3-metﬁoxyqum0|n- -yi BImethVisN, (6 5phe yfijrlé‘éilﬁn-%Q 9.
Y igisio pafetiy dpazige YA blepersidbadf 2-(3-methoxyquinolin-6- |
msy L) matidpropsnpiGacid (92 g 3iaemol), DIEA (66 pl, 375 pmol),
and o-(7-azabenzotriazol-1-y1)-n,n,n’,n-tetramethylL uronium -
hexafluorophosphate (143 mg, 375 pmol) in DMK was stirred for 2h at
23C. To the solution was adde - phenylpyrichazin-3-yl)hydrazine (70
mg, 375 pmol) and stirred fot 72h 3C. Reastjogpartitioned between
9:1 CHC13/IPA (25mL) and M N&O . Ofganff
the concentrated to a solid from toltefoe finde? reduced pressure. Solid
triturated with ACN (2mL) and collectéd 5y filtration. 2- :
(3-methoxyquinolin-6-y1)-2-methy&x&dpbephenylpyridazin-3- WO
2008/008539PCT/US2007/016068 167 yl)propanehydrazide isolated as a
white solid. MS (ESI pos. ion) m/z: 414 (MH+). Calc'd exact mass for
EBAR2IN D2 MR a1 -4 -y Loxy) methyl) -N- (pyrrolidin-3-
y13-niathoxy-beRi(@=llenid-( 3,24 Bkazclore3-blpysidasRanide was prepared

asylgﬁr89§%@é¥ﬂgq%%g@ibed for (8)-3-((7-methoxyguinclin-4-
yloxy)methyl) -N- (pyrrolidin-3-y1l)-[21,2,4]triazolo[4,3-

alpyridine-6-carboxamide.

O/
2l e} ’
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Example 94

N-Ethyl-3-{(7-methoxyquinolin-4-yloxy)methyl) -
[1,2,4}triazolo(4,3-alpyridine-6-carboxamide was prepared as
previcusly described for N-cyclopropyl-3-{{7-methoxyquinolin-4-
yloxy)methyl)-{1,2,4)triazolo(4,3-alpyridine-6-carboxamide.

Hoo
-._NN& :
N
H \'*- .

N
\'r\o

N

Example 95




A solution of 2-(3-methoxyquinolin-6-y1)-2-methyl-N'-(6-
phenylpyridazin-3-yl)propanehydrazide (270 mg, 653 pmol) in TFA (2mL)
was heated to 1500C in microwave (6bar; 20W) for 2h. LCMS suggests
W@@%@&"%nversmn 89425-17-1. Reaction concentrated u alfcdyees
pressure then partitioned between CAt13/1PA (50mL) and 1M NaOH
(50mL). Aqueous further extracted with CHC13/IPA (15mL) and combined
organics dried over Mg504, concentrated, then dissolved in ACN (2mL).
Crystalized solid washed with ACN (1mL) and dried under reduced -
pressure. M(ESI pos. ion) m/z: 396 (MH+). Calc'd exact mass for C 2 4
HolP21.14 5 5. Example 110 HATL, Etgh N

6 -(6-chl L2, 4]UI&ZOJ,Q%3W&ZIHM&WF&UIHO|IHG$
QID,QI 6 hIoropyrldazm 3-y1)? 2-(quinolifi®® V)propanehy)zﬂde\ Y\

(4380/mg, 13119 pmol) in TFA (40mL) was heated to 120C with
microwaves for 40min. LCMS WO 2008/008539PCT/US2007/016068 168

o

¥y Iz Hr Ul fe ‘ ; Y1igEiae 3APA (2x25mL)
a@mmgam?mg% m&@mentrated and oily residue
dissolved iIn ACN/MeOH (ZmL). Resulting solid after 2h was isolated by
filtration and washed with ACN (5mL). 6-(1-(6-chloro-[1,2,4]triazolo[4,3-
(g pyirictazie-Shydbethphlgoaioline 4sofatexdsre winte Jsolid . RIS (BSt poseilon]4, 3~

) foy, QFQ%%S'Q‘L\& AR
a}? 1- §6é’i %Ig %Z%flg ?ﬁ%)%%%l r}%ﬂ %) riazolo[4, 3-39 e @ﬁs’%l
decﬂﬁ%tﬂ%‘t‘z‘ﬁw 3-yliethyl)quinoline.A suspension of 6-(1-(6-

3- ({7-Methoxyquinolin-4-yloxy)methyl) - [1,2, 4] triazolof4,3-
alpyridine-é6-carboxylic acid (0.072 g, 0.21 mmol) was dissolved
in DMF (1.5 mL) then added N- (2-aminocethyl) -N-methyl carbamic
acid tert-butyl ester (0.054 ml, 0.31 mmol), 2-{7-aza-1H-
benzotriazole-1-yl)-2,1,3,3-tetramethyluronium
hexafluorophosphate (0.12 g, ©.31 mmol) and triethylamine
(0.043 ml, 0.31 mwmol). The reaction mixture was stirred at room
temperature overnight then concentrated under vacuum. The
sample was purified by flash chromatography eluting with 6% 7N
ammonia in wethancl/ dichloromethane to afford tert-butyl 2-(3-
{ {(7-methoxyqguinolin-4-yloxy)methyl)-[1,2,4]triazclo(4,3-
alpyridine-é-carboxamidc)ethyl (methyl)carbamate {0.097 g, 93%
yield) as a pale yellow solid.

MS (ESI pos. ion) m/z: 507.3 (MH').

Preparation of 3—((Vwmethoxyquinolin-%-ylaxy%méthyl?nﬁm(Zu

(metnylamlno)ethyl}wll 2,4ltriazoliol4,3-alpyridine-6-

carboxamxde

tert-Butyl 2-(3~{(7-methoxyquinolin-4-yloxy}methyl) -
[1,2.4ltriazolol4,3-alpyridine-6-

carboxamido)ethyl (methyl}carbamate was deprotected as



chloro-(1,2,4]triazolo(4,3-b]pyridazin-3-yflethyl)quinoline (106 mg, 342
pmol), 1-methy1-4-(4,4,5,5-tetramethyl-1,3,2-
diOxaborolan-2-y1)-1H-pyrazole (142 mg, 684 pmol),
‘HF&H?S?@@?ﬁbis(diphenylphoshino)f?‘{gocene)palIadium(ii)dicﬁ T/US2007/016068
romethane adduct (25 mg, 34 pmol),"and cesium carbonate (446 mg,
1369 pmol) in DMF (1mL) and water (0.5mL) was sparged for 5min with
argon then heated to 100C in an appropiately sealed vial for 30min.
Reaction then partitioned between 9:1 CHC13/IPA (20mL) and 1M NaOH
PIBHG ALYicB6S fRthBrExtFatted WiFSPRHE 13/(PA (Brmt) Binf-
t edorabipedgrganies driedvaver MgS04; concenbatetatoza sokd freain.- 3 -

to] then_purified. on silica (12g) eluting with 30>50% of 10%. 2M NH3
Y SbBER b
(1-methyl-1H-pyrazol-4-y1)-(1,2,4)triazolo[4,3-b]pyridazin-3-

yflethyl)quinoline isolated as off white crysgals from ACN WO
20081008539PCT1US20071016068 169 ( MNMS(ESI pos. ion) m/z:

41triazolo[4,3-b]pyrigeszin-3- :
ire af quinolin-3-e4(0.058 g, 0.40 mmol),
(6-(3,5-difluorophenyl)-[1, 24} triazetold:8-hlpytidazin-3-y1)methanol
(0.104 g, 0.4 mmol), and triphenylPhosphind(0.14 g, 0.44 mmol) in dry
tetrahydrofuran (2 ml) and dry dichlorom&than&2 ml) under argon, was
added dropwise with stirring, diethgkazgdiearBéxylate (0.069 ml, 0.44
mmol). The resulting mixture was stirred at room temperature for 18
hours. The solvent was then stripped at reduced pressure, and the
resitlie-SibaEy ® ERRMaGrapisen SRtagk], dlu@htsyhathanol in
[1diehlpramethanedQafford (he iteicompound rtigh miase eepstallisgshred as

adLm ot folpene fo give a colourless solid- Mie 390, (MY =xapRIe 83 o .
(methylamino}ethyl)w[1,2,4}triazolo[é,3-a]pyridine-6~

carboxamide .
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Example 37

N- {4 -Fluorophenyl)-3- ({(7-methoxyguinolin-4-yloxylmethyl) -
{1,2,4)criazolof4,3-alpyridine-6-carboxamide was prepared as
described for 3~((7—methoxyquihalin-é—yloxy)methyl)-N~(2-
(methylamino)ethyl)-{1,2,4]ltriazeolo 4, 3-alpyridine-6-

carboxamide.



WO 20081008539PCT/US20071016068 170 A suspension of
N-((6-chloro-(1,2,41triazolo[4,3-b]pyridazin-3-
yl)methyl)-7-methoxy-1,5-naphthyridin-4-amine (300 mg, 8788
YERBRYPEYD-chloro-4-(4,4,5,5-tetramethy1-1,3,2- T/USZOW(’I“GS
dioxaborolan-2- yI)phenyerthyIcarbaFﬁéte (419 mg, 1097 pmol),
dichloro[1,11bis(diphenylphoshino)ferrocene]palladium(ii)dichlo
romethane adduct (193 mg, 263 pmol), cesium carbonate (1144 mg, 3511
pmol) in dioxane (6mL) and water (1mL) was sparged with argon for
10min then heated to 1000C for 20h with stiing, Reaction then
partitioned between 9:1 CHC13/IPA (50mL) @ "WaOH (25mL).
Aqueous further extracted with 9: : ml’). Combined

- organics then dried over MgS( on@nentrated, d purified on 40g silica
eluting with 78% of 2M NH3fn MeoW ct then-further purified
on prep HPLC eluting with Water/ACN/I ( gﬁ) BOC intermediate
then stirred as a solution in DCM (1mL) and TFA (3mL) for 30min.
Solvents removed under reduced presseire-are-residue dissolved in MeOH
(8mL) and DCM (8mL). Solution then stlrred with Si-Carbonate from

Flioycleflobwith,aabsled Jogding ol 0.((m k’ﬂUg gt L%:i%x ymethyl) -

Suspension filtered and filtrate reduced to a m under red essure.

[pgatibEwhd folhited TR LT AEN WIS IEN S St obiare prepared as
AeN4GbeA -aminaethyi)r3met hoxyquinolin-4-yloxy) methyl) -N- (2~

(m%u%?'?(§§[£¥§@r}l(aé§ht yrlgapgj[glnin%’p gsr I%%%o iv%l%gnﬂﬁwégoﬂf Jl\ﬁg (ESI

ORI IR/ 461 (MH+). Calc'd exact mass for C23H21C1N80: 460.
Example 114 WO 2008/008539PCT/US2007/016068 171 Step 1.
iSO ' @ al, 1 neck round bottom
toh of Zincate 2 (10.00 ml, 5.0
mmol, Reike Metals), and cOncentrated in vacua. The vacuum was
released With nitrogen, and the flask was charged with a stirbar, 5 mL dry
¢ Q ;_-____m __:__.o ser ndan Ar |nlet Upgn dlisgélitgg %f f_the b rOmo-—

2—tetrahs¢thphme)péltaﬂlm (03245@90 gmmmw)mvamadmme at 0°C
waSPlulipiLWasdieated with am8Q &1 qik Rath fofp feand coglegl. Ihe in Tur

solution was treated with 30 mL of 101 aqueous EDTA (pH adjusted to 6.1
(2R Rk, and’ frretoor 1. ﬁﬁ?e&?&féte%%%%ﬁﬁe@ﬂ%t’@%tmn stirred
ovemovgdthywiltratiorngoftibe dupltasic Rektion dirodgb resinteted glassnd quenched
wilbANEl %g.siwqt;gq{ﬂ?d The. g, %}9}’]‘5‘&%‘}9 Q.E@E?E' #8332 e 30 n, CHCL,

extracte DCM (4 x 30 mL e combined extracts were washed

(Iftrivated 30 Wft?*’anﬁlm&ter vREomEd padiéRfadteBivibrBRR and
Moy 10 rokydhed GMdayessnuerediiakaverdghOdi ana it iestdanted
Slarry filter hrough tered s fun I e filtr fe was
cec')gﬁscyén'ft?ate%é §§u§a gé Pé%ld%?\%vas d?ssso ;:ad Sn 10 mt DWCJ,‘I\/Ih OJ 6% 2 Ny
i MREHIRH SR FFREYSHcyEel8 59 2% N6y iThe sRfrytids MS (ESI
peiriedrcagienaltyfoy & b ansiditeredweugh aLadd UMbREFEoYr © B BrCln:
21@0? ane The silica was washed with DCM (4 x 20 mL), and the
mbined filtrates were concentrated in vacua. The residue was purified in
three injections using a Waters Spherisorb 55 column (PN P55830195, 20
X 250 mm, 60 A pore, 5 pm patrticle size); flow.=,20 mL/min; A=DCE, B =
EtOH; isocratic at 5% B. A band thatelut »9#0 5.9 minutes was
isolated. The solvent was remo %vﬁﬂm p-atford tert-butyl 2-
(isoquinolin-6-yl)acetate. Step 0 ¢l
6-((6-pheny1-[l,2,4]triazo|o[4,3-b]pyridazin-3- yl)methyl)isoquinoline
cewdrdshigrides Aoi@md - CHMInievweans lessebwas ohargerbwith St irring
4949491'9 DeA20,mmol, 3-- PReBYIDYHdinA- YQ@Eq{QE'Qﬁl(rAmO 39 mg, 9978
641 mmol), a stirbar and 1 mL concéntrated NC].. The vessel was
sealed and

I
I
=
QJ




WO 2008/008539PCT/US2007/016068 172 fitted with an 18-guage
needle and an Argon inlet. The slurry was placed in a heating block at 115
C for 15 minutes with stirring. A volatile substance evolved during_ this
Ve s sel was briefly cooled, and the seal was replac ﬁﬂ%ﬂmmm%g
vessel was irradiated on a OEM Explgorer using the following parameters:
ramp time 20 s, hold time 10 min, hold temperature 150 C, powermax =
on, 75 W max. The resultant turbid aqueous solution was filtered and
concentrated in vacuo. The solids were suspended in 3 mL hot EtOH, and
PreddlednTREBrddipitite WaSisBRAEEP b PR AP AN RESHEPTRN EXOH 1878
urm B) LM hensatids)werestaken tipda a8k H20, andifitered frewghah

Etﬂg&og %)(Elggl anfreq g?ﬁ?@nt&f&lggl fllters(ol\/ilhgore C%%)Zea,t 8FC4 g:\!lrog:‘educe

or 5 minutes e aqueous filtraté was | yophi o affor

PrG*"(ﬁ@Eﬁeﬁﬁﬁl}E&}tﬁéﬁlé{%@Wlﬁil@?@l)ﬁ@ﬁﬂﬁs&%&m product
wi Bydrochioridee Anak &alcd for C211115N5 .HC1.1.7 H20:C, 62.36; H,

4.83; N, 17.31.Found: C, 6239+008 H, 44§)+O 2; N, 17.28 + 0.03. HO

Example 115

8-((6-(3,4,5-trifluorophe yl)&nl—
0)-1,5-naphthyridin-3- Sealed filbe was charged with
7 methox N ((6 (3 4 5 trlfluorophenyl)

2. mdmhwwa(zsm&oz el ek BE (5955 Hie5%7@‘9|)4$§ﬁsl§dxo 2-
hen 0%]aced ZOC (%\IE zﬁ) EZfgr 48 h. C Eed to roJoT}n temperature and
FOUQNT 16 ‘fai wi a0 ) T?dla 28 S0l By Hitration which was
blﬁtﬁﬁﬁé&#@?Wé@hQ%rd 1455 mg, 5730 PmOl) .
dlgﬂﬁéﬁéﬂﬁsﬂﬁ@93¥&ﬁﬁﬂgh %ﬁ%@ﬁiﬁ@f&érrocena]palladlumill)dlchlo

. g)gndazm Bg&methéammo -1,5-napht g\:ndln -3-ol as its WO

O b aRB538PET S 2807/018568 193 18 Shh. AR ESIRIVERFH ™
aCﬁW2f:¢24(cl\ﬂBI2).ﬂ©alcﬁ®mt presd Yol G20 02E3M 708423, Gids sparged with
argon for Smin then heated to 120°C in an appropiately sealed

vial with stirring. After 1h, reaction partitioned between DCM
(50mL) and 5% NaHCO3 (25mL). Organic dried over MgS04,
concentrated, then purified on B80g silica eluting with 0>40%

EtOAc/hexanes and product isolated as a viscous amber oil.

X0
Cl Br

(¢-bromo-2-chlorophenvl)methanol. To a stirring solution of 4-

bromo-2Z-chlorobenzoic acid (11.1 g, 47 mmol) in THF (100ml) at
0°C under nitrogen was added borane-methyl sulfide complex (9.4
ml, 94 mmol) via syringe over 10min. Gas evolution quite
evident. Ice bath removed, and once gas evolution gubsided
reaction gently heated to reflux for lh. Reaction slowly
gquenched with MeOH (50mL} and 2M HC1l (20mL). Agueocus extracted
with 9:1 CHC1;/IPA (150mL). Organic dried with sat NH,CI,
Mg50;, then concentrated to a colorless oil under reduced

pressure. Product crystalized after 1 week sitting neat.



0 OH 3-hydroxy-6-iodoquinoline-4-carboxylic acid. 5-iodoindoline2,3-dione
(50 g, 183 mmol) was dissolved in a hot solution containing potassium
hydroxide (82 g, 1465 mmol) and water (250 mL). The reaction mixture

WA 24938 Sgeneous solution for 5 min then was precipitated” SEtUSZOWGIGMS
completely. Enough ethanol (30 ml) Whs added to redissolve the reaction
mixture. After cooled to rt and mechanically stirred,

3-bromo-2-oxopropanoic acid hydrate (47 g, 256 mmol) was added
portionwise - tremendous heat was generated ( 80 0C). After the addition,

the reaction mixture was cooled to rt ,,.=.= stir for 3 days. The

reaction mixture was treated with/sa @4 idh) of NaHSO03 (sodium
bisulfite, 12 g, 115.32 mmol) inf&tder opreveﬂt th& development of color
in the product. The resulting mixturé was then acidified to pH=2 using
concentrated HC1 After stlrred for Ih the yellow ppt that was formed in
Zhexbinpnimikiure \fas coltdured byt Be dbtickabmuadairedRwith
ree ﬁuspﬁn%&%@aﬂv@ﬁ@@_@mg@ﬂlt&}a%a.lamé\}wr@@tmml
1€ solid again was separated by filtration, This wet solid was
‘:‘ét%%eﬂaed P hvatet Stirted BRI @LEBRRY DY Y SdbaRRitibh St s dRg - 4967
prid2C03. The solution was treated with a saturated solution of NaHS03

dl%%ﬁwi%%‘i Ih%ig?&%r%iﬁﬁ%gﬁqufgémg g f&%‘i'gn]r( iiydichle

The solid that was forméd in the solution mixture was collécted by

T &G T HRASBHa s RasRedNithAwaret, HER tésusHeAdRa itfaterm acetate
{ e, 2agaiy filterExh Theso)id MasisuspendedsnEtOMaseparategldy wich argon

filtr r t t esir d ownp solid.
o e e R R S e R S 4R e dBropsaceny
S%WOGSBB@PCﬁ@S@OOWDlW@FF@%HW@@GL between DCM
(sbhyd rogm(cjﬁ @QOQAES&Qe (étzoanbpxytb@:a&gtd:(& (QIerQlclin @odegvaegio., .

susene |n1n|oenzene 143 ml, 1397 mm allo Y. a
ccﬁunl ased(25 Mty - fé'st suéspe%smn v%agcom% e ejty%hssoﬁ/e% LTlﬁeh 0>70%
Eﬁ@égwﬁgmmtu?e‘waedteate@l@r@fdunﬁﬁo Cj ghdemmRexfterid-h, LC/MS

showed no sign of starting materigl mass. The reaction mixture was

cooled to rt; solvent was removed as much as possible in vacuo. The

crude product was redissolvedimPT®»/MeOH and the solid was collected

by filtration. The solid was rinsgd 4 exane and either and dried as

brownish solid. The filtrate was removed éxcess solvent and purified using

SiO2chromatography (Teledyne Isco RediSep, P/N 68-2203-058, 330 g
'I‘osez%vm@swmee%céme/&zebwbwmﬁ/rﬁrﬁ}% (3.45 g,
1 saffard the aaare@tr@mdwt a?sB Rrown s0lishdM$ m/z: %@3 (gs/brh:l:)r Calod.added

f CH6NO .05, tert ty inolin-6-yl)ac ateA
Hﬁé ifre so;fut%h |ordot‘cL|l);|no 5Jﬁ-c(g(ll'!v‘%!;‘g Q/qurjrrrrrkto HF (10°m nve\:';gs
surszRed With SteirbadxoroXdethyiier crfskrid r(39 rﬁillmetrmér)ydroxylamine
hyfallewed By fefakis(triphenylphospling) palladivmy(0b£0.8 91 Premn@lhrnight at

After the addition, it was heated to refluxg{ 75 C under N2. Afte?}? thﬂ(gBOmL) and
239368-RFARbURY 1S SEn Bt 5k iA G ATt a KRS Ridh wasYE

dieatihion wasewool et aomi. smvmmmweemmm stitfell ether
(IE5QAG/ 104 ERTA{2Q ral/R0-rak) sQlution, mbdurg. After b thegEaaNiCenen

layer was separated. The aqueous layer was extracted with more EtQAc
CQBSESS- Kt e th& Bombiet &@anl‘ért%‘?ersﬁﬁé}‘é%rﬁﬁ%ﬁmﬁter Brifeg oo -2+
crdtietdoover mgIdxantl remokgd selveat it dradd preductwas puidied amber

sing 51.02 chromatography (Teledyne Isco RediSeps, P/N 68-2203-026,

12 g Si02, hex:acetone=80t:20%, Flow = 30

"

Br



WO 20081008539PCT/US2007/016068 175 mL/min), to afford the desired

product as brownish liquid. MS m/z; 260.3 (M+H). Calc'd. for CI15H17NO3

- 255.2. tert-butyl 2-(3-methoxyquieeliu-6-yl)acetate. To a suspension o

Ygﬁz}guﬁﬂ §’f§ hydroxyquinolin-6-yl)acetate (0.1 g, 0.4 mmol) |E%ﬂ§)eﬁr%/mé%3

(5 mL) was added methanol (0.05 m? i mmol) and tributylphosphine (0.1

ml, 0.6 mmol). The resulting mixture was cooled to O C followed by adding

1.1'- (azodicarbonyl)dipiperidine (0.1 g, 0.6 mmol). After 10 min, ice bath

was removed, the reaction mixture Was warmed up to rt. The reaction

i dSebrome- 2 -ahl anaphenyl bathanone, o od@p3uFBOYEing solution of
4 -Conversian: Mar@zMeﬁHn(éﬂnbmbmylmb@mmf&Qﬁmb) apdARRP (8895

rﬁ@ﬁ))wﬂ§ qd&ed 3 (%@L \%%d t%ggéfor § h. Hexane was added h%, added

reaction mixture an ro-A separatedl out and was "f‘ltered
““Wﬂtﬁ&@w%"é@né’éﬁi‘a‘té@ Bhdtrute soauénHas pbsfied 4Sing rl. 3834
p.r&mchromwa@bwﬁelaﬁmﬁoﬁg%eﬂ(ﬁ); S8 2303fy 4049 memgBr
"‘%F% to afford the d e ired produ ‘;35 colorleis Ilgwd MS. m/z; 274.3
) Ed&mﬂ ar ﬁ iona ur, LCMS suggests 95%
CHIY SRy l- (1;26;4}@@;@0[4@@)@%@@»4:31 warhedguinaliond.bl. sield

réb@ﬂﬂfﬂ@wdHE%@N@ﬂigkwaﬁﬂ%ﬁd9@$3§EQHW with diethyl ether.
cqm%methoxyqumolln -6-yl)acetate (0.3 g, 1 mmo

. Bﬁ ﬁﬁﬁ?&é’zﬁBWﬁ%z%tfb g’ﬁtﬁjfn%ﬁ SR& NaCl then pushed
DR GHpORIC AT IBL(Qidal, (1D gimol) as sohlentrEhezvial was
crealashduh st Bealatalal 00:G a2 min then.plaged g GEM
microwave for 20 min. at 180 C, with 100 Watts of power via Powermax.
The reaction mixture was adjusted the;pH to 7 by WO
2008/008539PCT/US2007/016068'@76 3 g 5 N NaOH. The ppt. was
collected by filtration. The ppt. was washedAthpwater and dried. The solid
Was purified using SlOZChromatography (Teledyne Isco RediSepc% P/N
: le H=95V, 5% Flow 40 mL/m|
R g
1{iﬁHyngmosgsqnaogmghgmygmﬁthanone {700 mg, 2998 umol) in THF

(20mL) was added sodium borohydride (340 mg, 8%%4 umol) and

methanol (5mL). Reaction suspension stirred overnight at 3¢6°C.
Reaction then partioned between EtOAc {50mL) and sat NH,C1
(25mL) . Agqueous further extracted with EtOAc (2x25mL}.

- Combined organics dried over MgS0,, concentrated, then purified

on silica (40g) eluting with 10>40% EtOAc/hexanes. Product

isclated as a colorless oil.

o
-4
HO o)
- cl

l-{2-chloro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

vi)phenyl)ethenol. A suspension of 1-(4-bromo-2-

chlorophenyl}ethanel (600 mg, 2548 umol),
bis{pinacclato}diboron (712 mg, 2802 pmol)},

dichloro[l,1l'bis (diphenylphoshino) ferrocene]l palladium{ii)dichlo
romethane adduct (93.2 wmg, 127 pmol), potassium acetate (319

pl, 5095 umol) in dioxane (5mL) was sparged with argon for Smin



N,N-dimethy1-2-(6-((6-phenyl-[1,2,4]triazolo[4,3-b]pyridazin-3-

yl)methyl)quinolin-3-yloxy)ethanamine.

6$-ghenyl 1,2,4]triazo|o(4,3-b|pyridazin-3-y1)methyl)quinolin-3-o|é$.05

YOS was dissolved in DMF (8 mL). SODIUM HYDRIDBIE T3/84Yy/016%68

0.3 mmol) was added and allowed t tir for 1 h at rt. 2-

chloro-N,N-dimethylethanamine hydrochloride (0.06 g, 0.4 mmol), which

was free-based using 5 N NaOH then extracted with ether, was added.

The resulting mixture was continued to stir for 20 h at rt. Solvent was
ChemdvedtiRYakto TR Srutle matetRIPRRRIGLEGAY USPRYIBIO2 vial. Reaction

tiitopaiagi apby:fEeledyneiscoiRediSepPsdtiN 68:13203-08G k20 34021, .
95t:5%, Flow =30 mL/mijn) to

lvent system: DCM:MeOH(2M NH2)= ) .
R Tt T CompthRIRTS R 435 St 7 CORA) for EPBRB AR ramnics
Azt i tér-Bat| DH@ hetMs§@uinslimssipropendate: Fera amefgd on
sih0eml 3ampk rewnd-bodomad flask was agdded Al . proguct isolatea

a bis(trimi‘t:h%dsirl%ﬂami_de, 1.0m solution in tetrahydrofuran (5 ml, 5 mmol)
Sl TREROFHE). Thé mixture was cooled to -78 C WO
2008/008539PCT/13S2007/016068 177 followed by adding tert-butyl
2-(3-methoxyquinolin-6-yl)acetate (2.88.g, 3 mmol) in THF (10
mL)dropwise via addition funnel. Riter Btirr g at -78 C for 30 min,
iodomethane (0.4 ml, 6 mmol) wasa@d ‘T reaction mixture was

4 -0 SPHR-A1E8 £a Edhylowed g warm o apgstcfonihs The o e (-

mixture was then guenched with sat. NH4C1(3 mL). Solvent was
xRV TC hETERHEE WSS ARG Ed bétvech EBACTIRED. TH GEHniES omL)
widgyerdges Washed meathchnmn gy elribddies ddg SG4 il ramoxed solverRtéaction
refiqGRIse paterial was purfled Uging51045 glirgmatoqraphy. (Teledune e,
Isco RediSep(r), P/N 68-2203-027, 40 g 5102, solvent system:
SWEIER £ detdre <509% 2D OBloR= 38 TRPRAN) toSHRRGATHarpidetit Yeshed

wiyatlosAsntigiad,; MS o/aL.2 88 d<( M) &ajc' didRCC2PH22033n 287 Bried over
-Bnethoxy-6-(1-(6; yl-(1,2,4)triaz §3éb] rd zin--e C s n
Mg%g] ?3%9 gt@ QQ?{] :Lrg:tg ﬂﬂ%@ Q‘LL% g E%é (%le dnte?t%ﬁ%y? ied o

yI).eqthyI quinoiine To a 5 ml CEM microwave tu as a
s LI ethdRFLIrfolinte-BprobER 0 et @1 30-§20 A5 2mol) 4 - bromo-2-
chir(a-phenyRydazias-vhytkaziae £& 14 gvR¥emyui)yia .
HYDROCHLORIC ACID (0.11 ml, 1.4 mmol), and water (0.2 mL) as
solvent. The vial was sealed and firgf heated, at 90 C for 30 min then
placed into CEM microwave for 15 pfin. 8t 140

nfin. &t 140 €7 with 100 Watts of power
via Powermax. The reaction mixtufe wag adjusted the pH to 7 by adding 5
N NaOH and the solid was collected by filtration. The brown ppt was
dissolved in DCM. The organic was washed with water, dried over Mg504,

1 abd-fethi@y e € -stient dphepyd. ) Bichemaie ippeduct Avasqpurifiedrusiiy 1~ (4~

bx%@@-@-@ﬁ‘fé%fﬂ@)ﬁgﬁ'EGM%%B%QQ Redigen.. £/N £3-2a%1927 AhBnia, 2.0m
Si02, DCM:MeOH=97t:3%, Flow = 40 mL/min) to afford the desired WO

S JOHEIGTBE T PR /G 608k 1 ¢ meL) and titanivm (iv)

isopropoxide (6 ml, 21 mmol) was stirred for 1éh in a sealed

vessel. Reaction then added to a freshly made suspension of
sodium borcohydride powder, 98% (4 g, 104 mmol) in MeOH (20mL}) .
Exothermic reaction started at 2:45am, then continued to stir
with a 45°C external heating bath for 45min. Water (10mL )
then added to reaction and stirred for an addition&l 1omin.
Resulting white solid removed via filtration through Celite,
and filtrated reduced in volume under reduced pressure. This
suspension then partioned between 9:1 CHCl,/IPa (30mL) and 1M
NaOH {10mL). Agueocus further extracted with $:1 CHC1l;/IPA



product as light yellowish solid. MS m/z: 382.3 (M+H). Calc'd. for
C231119140 - 381.43. Example 118
-3- y-6-(1-(6-phenyl1-[1,2,4]triazolo[4,3-blpyridazin-3-

7 é?e%%%%%%l?%line. Chiral separation.,MS m/z: 382.3 (M+H). C%é gg?%orﬂmlmss
C231119N50 - 381.43. Example 119
(E)-3-methoxy-6-(1-16-mhenyl-(1,2,41triazolo[4,3-b)pyridazin-3-
yflethyl)quinoline. Chiral separation. MS m/z: 382.3 (M+H). Calc'd. for

N50; 381.43. .tert-butyl .
o et SRR T A5 Seeth, FEF SIS P EEb .
then3 pyaiddedimlins acet480(0) 1 gl 0immotiintbenzehe 8 i) was
Medfidetd-meidoxyethapal(0.028), 1ol and1H-n-hutylphospling (§.loxace
ml, 0.6 mmal). The resulting mixture was cooled to 0 C followed by adding
maii'-fgfo TGy dfpiﬁ&r?cﬁﬁé%@.llgi 6 RARBH.After 10 min, ice bath
chhvasopheved) tehenstidmmiiters. wasdvarmed upleriAtter 201 TLC
showed there still existed 50% starting WO
2008/008539PCT/US2007/016068 179
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tert-butyl 1-{2-chlorc-4-(4,4,5,5-tetramethyl-1,3,2-

dioxaborelan-2-yliphenyl)ethylecarbamate. To a stirring

solution of 1-(4-bromo-2-chlorophenyl)ethanamine (250 mg, 4051
pmol) in DCM (5mL) was added BOC-anhydride (4861 pl, 4861 pmol)
ilM in THF]. Reaction stirred for 18h at 23°C. Ethanolamine
(0.25mL) added and stirred for Smin. Reaction then partitioned
between diethyl ether (50mL) and 5% NaHCO; (25mL). Organic
dried over MgSQ,, concentrated, then purified on silica (80g)
eluting with 0>20% EtOAc/hexanes. BOC-1.10g. A suspension of
the Bromo-BOC intermediate, bis(pinacolato)diboron (1132 mg,
4456 pmol), |
dichloro[l,1'bis(diphenylphoshino)ferracene]palladium(ii)dichlo
romethane adduct (148 mg, 203 pmol), and potassium acetate
(795 mg, 8102 pmol} in dioxane (8mL) was sparged with argon for
smin then heated to 120°C in an appropiately sealed vessel for
2h. QReaction then partitioned between 9:1 CHCl,/IPA (50mL) and
sat. NH,C1l (20mL}. Organic dried over MgS0O,, concentrated, and
product purified on silica (809} eluting with 10>15% of
EtOAc/Hex. tert-butyl 1-(2-chloro-4-{4,4,5,5-tetramethyl-
1,3,2-dioxaboxolan~2-yl)phenyl)ethylcarbamate isclated as a

white foam.



material. More methoxymethanol (2eq, 0.06 mL) was added. The reaction
mixture was contiuned to stir for 20 h. Hexane was added to the reaction
mixture and dihydro-ADDP separated out was filtered off. The f||trate was
WO R, The crude product wa, Purlfled using 8i02 chrom 5 (HFR}G%S
(Teledyne Isco RediSeri, P/N 68- 22 -027, 40 g 5i02,
hexane:acetone=85t:15%, Flow = 40 mL/min) to afford the desired

product as colorless liquid. MS m/z: 318.4 (M+H). Calc'd. for C13H23N04

- 317.38. --0 0 N Example 120

3-(2-methoxyethoxy)-6-((6-pheny-l: 1,24 triazolo(4,3-
b)pyridazin-3-yl)methyl)guinoline. § | CEM microwave tube was

added tert-butyl 2-(3-(2-methoxyetho)8) qutaglif
0.25 mmol), 1-(6-phenylpyridazin-3- yI)h fine (0.094 g, 0.50 mmol)
HYDROCHLORIC ACID (0.063 ml, 0.76 mfr oI) and water (0.2 mL) as
solvent. The vial was sealed and first heat&8 at 90 C for 30 min then
placed into CEM microwave for 15 min. at 140 C, with 100 Watts of power
via Powermax The reaction mixture was adjusted the pH to 7 by addlng 5

uwes dissohied n,DCNL 58 rGANG o5 Washesd ‘é"tgm%roggg?ol\./§éhyde
= (1&550 and removed solvent in vacua. The crude product was purifi

Rg¥o2 Eﬁﬁo?néﬂfaaﬁa?phy‘(-“Tbre&yhe%set?R%H%e%)a%Pm%szé@eeelde
(152 ¢ $i92, DEMEtQvve MeOH-60490 300, Slove =630 mebsving teaffork 720

nfo) Aoy eI ehas gL yelowleh soid Mg 412 3 M) caied o
for C24H21N50 45 WO 2008 U c52(50 606

flM@%q%d through Celxte and sollé washed *epaatedly with DCHM.

Filtrate concentrated then purified on silica (80g) eluting

product with 0>30% of EtOAc/Hex. MS (ESI pos. ion) m/z: 322/324

(MH+) . Calc'd exact mass for Cy;H;;BrCINOS: 321/323.

Y
1.6 N +CF3

1l
Ci

Br

{(R) -N~ ({8} -1-(4-bromo-2-chlorophenvl) -2,2,2-trifluorcethyl) -2-

methylpropane-2-sulfinamide. To a stirring solution of (R,Z)-

- (4-bromo-2-chlorobenzylidene) -2-methylpropane-2-sulfinamide
(1370 mg, 4246 pmol) and (trifluocromethyl)trimethylsilane (943
ul, 63€9 umol) in DMF (5mL) was added 1,3-bis(1-
adamantyl)imidazol-2~ylidene (143 mg, 425 umocl). Reaction
stirred at 35°C for 18h then quenched with sat NH,Cl (10mL).
Reaction partitioned between BEtOAc (40mL) and 5% NaHCO; {(10mL) .
Organic dried over MgS04, concentrated to and oil from toluene,
then purified on silica (80g) eluting with 20>30% EtOAc/Hex..

Product igolated as a white solid.



meéthyl 2,2-difluoro-2-(quinolin-6-yl)acetate. To a stirring solution of methyl
2-(quinolin-6-yl)acetate (450 mg, 2236 pmol) in THF (2mL) at -70C under
nitrogen was added lithium bis(trimethylsilyl)amide, 1.0m solution in

et %?ﬁéﬁan (5144 pl, 5144 pmol?_and stirred for 10min. TEGhIES2007/016068
solution was added n-fluorobis(phen‘f/?suIfonyl)a\mine (1481 mg, 4696

pmol) in THF (5mL) and slowly warmed to OC over the course of |h.

Reaction stirred for an additional Ih at 23C, and resulting solid

(sulfonamide) removed by filtration. The filtrate was concentrated to a

solid under reduced pressure. Tg?lgsgﬁingéegid was then partitioned
between EtOAc (20mL) and sat NH4G1 (1PmL). The organic layer was

dried over Mg504 then concentrated o) igrfihder reduced pressure

and used without further purification. ' Example 121
6-(difluoro(6-phenyl-(1,2,4]triazolo(4,3-b]pyridazin-3- yl)methyl)cuinoline.

A mixture of methyl 2,2-difluoro-2- (quinglin:6-yl)acetate (0.50 g, 2.1

mmol), 1-(6- phenylpyridazin-3-yl)hydrezt}%gef(g.39 g, 2.1 mmol) and
ptoluenesulfonic acid monohydrate (0.20 g,'1.1 mmol) in 5 mL of dioxane
was heated at 150 C for 1 hour in a microwave tube in the microwave.

The mixture was diluted with 70 mL of EtOAc and 40 mL of satd. NaliCO3

' d

oMo gh/ﬁuﬂé@ﬁ@. 53QPAHLS2002/91606 ABLiyetew) -1 - (a-
solid as ired produc .
b L RIS A B B MBSy Dt RN ARECRRne -2-
sug fESTHote iofP 5/ Zn874 24 M- inalc'diEkad pitas s freC2 Bdlitigron (676
mgszuggzgqﬁmg ;ert-b_utyl 2-_(4-amin_oquinazolin-6-yl)acetate. Toa

.solution of 6-bromoguinazolin-4-amine, (0.400 g, 1.79 mmol) . .
dlt??é%d%ﬁ&?%ylﬂjeﬁé&c%?&ﬁ’é)‘afﬁ%%}aﬁﬁm&ﬂopfﬁ%r&%ﬁ% RihofGhy (14) dichlo
ro@epiivs®. 20 ghitl O 68 & Tidh waslagded 2-, testridutpxy-2esxvethydzint ate
(astyoride Og5 ingin diethyl gthep¢lQ. 2 ml, 330 Mmool The Leacipnwas, argon for

heated at 50 C for 16 hours and was quenched with 50 mL of satd.

S 1 4CHeFRE IRR U BT SSRRFSP Sithedd mE SF ERGARPFhd 8 RfR  pRase?0°C
wiwns sepatpied; Fasherhwith heaerdied oxnerNg2S®4 ehdreanceatiatesh EtOAc

[ cuo_tq give e id. residue.was purified by a silica gel clumn
sl o B I e G S e s
COPRARFHABGHinaEHIfRo BHaES RS WPt PivAd B3ed WSt RiHABLNY product
wiRWifIoRlion sMSH( BN os / 10a) #3& 5260 dMhihe Caleed Exaed Massfabaxy white
sog%éﬂl7u§0%é§¥lébs. ion} m/z: 440 {ME+). Calc'd exact mass for

C}astBClF;NO:S T 439,
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Example 99

{2-chloro-4~ (3~ {guinolin-6-vimethyl) -[1,2,4ltriazolols,3-

blpyridazin-6-yllphenylimethanocl. A suspension of 6-({6-

chloro-[1,2,4]ltriazolo(4,3-blpyridazin-3-yl)methyl)gquinoline



H2N Example 122 6-((6-phenyl-(1,2,4]triazolo[4,3-b]pyridazin-3-
yl)methyl)quinazolin-4-amine. Prepared according to example 121 from
tert-butyl 2-(4-aminoquinazolin-6-yl)acetate. MS (ESI pos. ion) m/z: 354
V2445 008579d Exact Mass for C20H15N1: 353. EL Structure M/ RiaY/016068
Found General Method 159

{170 mg, 575 pmol), (Z-chlore-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl}phenylimethanol {(30% mg, 1150 umol},
dichloroll,1'bis{(diphenylphoshine) ferrocene] paliadium(ii)dichlo
romethane adduct (126 mg, 172 pmol}, cesium carbonate (74% mg,
2299 pmol) in Dioxane {0.3mL) and water (0.3ml) was sparged
with argon for Smin then heated to 100°C with stirring.

1:30am, After 9%0min, LCMS suggests 95% conversion. Reaction
then partitioned between 9:1 CHCl:/IPA (25mlL} and 5% NaHCO;
(15mL) . Aqgueous further extracted with 9:1 CHCl,/IPA (2x10mLj .
Combined organics dried with MgS0,, concentrated onto dry silica
{10g), and then purified on silica (12g) eluting with 0>10% 2M
NH; in MeCH/DCM. Resulting solid triturated with methanol (2mL)
and collected by filtration. MS (ESI pos. ion) m/z: 402 (MH+).
Calc'd exact mass for CyH.sCLNsO: 401,

O | Nag
O —
')
RO
cl /N"N D\
™

S "'--.NI

Example 100

(2-chlo:o—&w(3w((7-methoxyqyinolinné-yloxy)methyl)w

E1,2,4]triazclo{&,3~b]pyridazin-ﬁ:yl)phenyl)methanol. B

suspension of 4~((G-ChlorOa[1,2,4}triazolo[4,3wb]pyridazin~3-
yl)methoxy) -7-methoxyqguinoline (200 mg, 585 pmol}, (3-chloro-4-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)methancl
(173 mg, 644 pmol),

dichloro(l,l'bis (diphenylphoshino) ferrocene]palladium(ii)dichlo
romethane adduct (21 mg, 29 pmol), and sodium carbonate (2M;
1170 pl, 2341 pmel) in DME (2mL) was sparged with argon for
10min then heated to 85°C for 6h. Reaction then partitioned
between 9:1 CHCl,/IPA (25mL) and 5% NaHCO; (10mL) and agqueous
further extracted with 9:1 CHC1l,/IPA (2x10mL}. Combined
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organics dried with MgS0, then concentrated onto dry silica
under reduced pressure. Product purified on 40g silica eluting
with 0>12% of 2M NH, in MeOH/DCM and isolated as an off white
powder. M8 (ESI pos. ion) wm/z: 448 (MH+). Calc'd exact mass
for CupyH1aCUNOy: 447 .

Exampie 101

1-(2—chloro—4-(3—{(Twmethoxy—l,5-naphthyridin—&~

ylamino)methyl)»[1,2,4}txiazolo[é,B-b]pyri&azinws-

yilphenyl)ethanol. A suspension of 1-(2-chloro-4-(4,4,5,5-

tetramethyl»1,3,2~dioxaborolan—2—yl)phenyl)ethanol'(228 mg, 807
pmel), N-((G-chlorO*[1,2,4]triazolo{4,3vb3pyridazin~3—
ylimethyl)-7-methoxy-1, 5-naphthyridin-4-amine (1357 mg, 576
pmol),
dichloro{l,l‘bis(diphenylphoshino}ﬁerrocene]palladium(ii)dichlo
romethane adduct (127 mg, 173 pmol)}, cesium carbonate (751 mg,
2306 pmol]) in dioxane (3mL) and water (0.6mL) was sparged with
argon for Smin then heated to 100°C for 6h. Reaction cooled
then partitioned between 9:1 CHCl;/IPA (20mL) and 1M NaOH
(15mL) . Aqueocus further extracted with 9:1 CHC1l:/IPA (2x10mL).
The combined organics dried over MgS80,. concentrated, then
purified on 40y silica eluting with an isocratic 7% 2M NH:; in
MeOH/DCM. Product further purified prep HPLC eluting with
water/ACN (0.1% TFA). After collected fractions were reduced
to a c¢lear the residue was dissolved in 1:1 ACN/water and pH
adjusted to 3 with IM NaOH (3-4 drops). Resulting solid
collected by filteration and solid washed with water (2mL). MS
(EST pos. ion) m/z: 462 (MH+). Calc'd exact mass for
Ca3HapCTIlN+02: 461.
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Example 102

tert-butyl (2~chloxo-4—(3-((7—methoxyquinolin-é-yloxy)methyl)-

[1,2,4}triazolo{4,3-b}pyridazin-s-yl)phenyl)methylcarbamate. A

suspension of 4-({6~chloro—[1,2,41triazolo[4,3wb]pyridazin~3~
yl)methoxy) - 7-methoxyquinoline (200 mg, 585 pmol), tert-butyl
2-chloro-4-(4,4,5,5-tetramethyl-1, 3, 2-dioxaborolan-2-
yl)benzylcarbamate (323 mg, 878 pmol}) ,
dichloro{l,l'bis(diphenylphoshino}ferrocene]palladium{ii)dichlo
romethane adduct (86 mg, 117 umol), cesium carbonate (763 my,
2341 pmol) in dioxane (3mL) and water (0.3mL) was sparged with
argon for 10 min then heated to 100°C for 18h. Reaction then
partitioned between 9:1 CHCl3/IPA (50mL) and 5% NagHCO; (25mL) .
Agqueous further extracted with 9:1 CHCL3/IPA (2x10mL) .
Combined organics then dried over MgSO,, conceritrated, and
purified on silica (40g) eluting with 0-6% 2M NH; in MeOH/DCM.
Product isolated as an off white solid. 84024-19-2 MS {EST
pos. ion} m/z: 547 (MH+). Calc'd exact mass for CogHa7CINO, :
546.

G
H,N ’2
No
Ct S RN
S o IN

Example 103

2-chloro~4~{3—{(7-mgthoxyquinolin—é—yloxy)methyl)-

f1.2,4)ltriazole(4,3-blpyridazin-6-yv1)phenyl)methanamine. A

solution of tert-butyl (2-chlore-4- (3- ((7-methoxyquinolin-4-
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yloxy)methyl)»[1,2,4]triazolo{4,3~b1pyridazin~s~
vliiphenyl)methylcarbamate (85 mg, 155 pmdl) in DCM (2mL) and
TFA (2mLl} stirred for 30min at 23°C. Sclvents removed under
reduced pressure, then residue partitioned between %:1 DCM/IPA
{(10mL) and 1M NaOH {(5mL). Acgueous further extracted with DCM
{2x5mL) . Combined organics dried over MgSO,, then reduced to an
off white s0lid under reduced pressure. M8 (ESI pos. ion) m/z:

447 {(MH+). Calc'd exact mass foxr C3H;,C1lN0,: 446,

Pre

Example 104

(8) -1~ (2-chloro-4- {3-({7-methoxyvaguinolin-4-vioxy)methyl) -

{i,2.,4]ltriazolol4,3-blpyridazin-6-vi)phenyl)-2,2,2-

triflucroethanamine.

A solution of (R)-N-{{S8)-1-{2-chloro-4-(3-((7-methoxyquinolin-
4-yloxy)methyl)~[1,2,4] triazolo(4, 3-blpyridazin-6-yl)phenyl) -
2,2,2-triflucroethyl) ~2-methylpropane-2-sulfinamide (135 wng,
218 pmol) in MeOH (2mL) and 4M HC1l (2mlL} was stirred for 30min
at 35°C. LCMS suggests full conversion. Solvents removed
under reduced pressure with azeotroping from toluene. Residue
dissolved in MeOH (10mL} and Si-Carbonate (2g; 1.4mmol) added.
Suspension stirreé for 30min, then filtrated collected by
filtration. Solvents removed under reduced pressure and
residue purified on silica (12g) eluting product with 0>5%
MeOH/DCM. MS (ESI pos. ion) m/z: 515 (MH+). Calc'd exact mass
For CoaH1eClF3N0:: 514,
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Example 105

{R}-1-(2-chloro-4-(3~-({7-methoxyquinclin-4-yloxylmethyl) -

{i,2.4ltriazoclol4,3-bipyridazin-6-yliphenyl) -2,2,2-

crifluorcethanamine.
A solution of (8)-N-{(R)-1-(2-chloro-4-(3-{(7-methoxyquinolin-

4-yloxy)methyl)-[1,2,4]ltriazolo{4, 3-blpyridazin-6-yl)phenyl) -
2,2,2-trifluoroethyl) -2-methylpropane-2-sulfinamide (62 mg, 100
pmol) in MeOH (2mL) and 5M HClL (2mL) was stirred at 35°C for
18h. LCMS suggests full conversion. Solvents removed under
reduced pressure and residue dissolved in MeOH (20mL). Si-
Carbonate (1.3g; 0.2mmol) added to_solution and stirred for 2h.
Filtrated isolated by filtratien and reduced to a film under
reduced pressure. Product purified on silica (4g) eluting with
7% 2M NH, in MeOH/DCM. MS (ESI pos. ion) m/z: 515 (MH+). Calc'd

exact mass for G H;ClFNg0,:r 514.

Example 106

tert-butyl 1-{2-chioro-4-(3-((7-methoxyquinoclin-4£-
yvioxyvimethyl) -[1,2,4)trlazolo4,3-blpyridazin-6-

yvil)phenyl)ethylcarbamate. A suspension of 4-{(6-chloxo-

{1,2,4]triazeoleol4,3-blpyridazin-3-yl)methoxy) -7~
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methoxyguinoline (180 mg, 527 pmol}, tert-butyl 1af2—chloro-4-
{4,4,5,S-tetramethyl»l,3;2udioxaborolanw2—
vl)phenyl)ethylcarbamate (302 mg, 7920 umol),

dichloxo[l, 1'bis(diphenyiphoshinc) ferrocene]palladium(ii}dichlo
romethahe adduét {(77.1 mg, 105 pmol), cesium carbonate {686 mg,
2107 pmol) in DMF (2ml) and water (0.4mL} was first sparged
with argon for Smin then heated to 100°C with stirring. 2:20pm
After 10min, LCMS suggests >95% conversion. Rea&tion then
partitioned between 9%2:1 CHC1l,/IPA (20mL) and 1M NaCH (5mL).
Organic then dried over MgS04, concentrated, and purified on
silica (40g) eluting with isocratic 4% of 2M NH; in MeOH/DCM. MS
(ESI pos. ion) m/z: 561 (MH+). Calc'd exact mass for
CaoHasCLN0g: 560,

Example 107

1-{2-chloro-4-~{3-{({7-methoxyoguinolin-4-vioxyimethyl} -

[l,2,4]triazolo[4,3—h]pyridazin~6~y1)Qhenyl)ethanamine. A

solution of tert-butyl 1-(2-chlorc-4-(3-{{7-methoxygquinolin-4-
yvioxy)methyl)-[1,2,4)lcriazolo{4,3-bipyridazin-6-
vl)phenyl)ethylcarbamate (100 mg, 178 umol) in DCM (2mL) and
TFA (2mlL) was stirred for 30min at 23°C. Solvents removed
under reduced pressure (not- toluene azeotroping is suggested!)
and residue dissolved in CHCL,./IPA {(10mL). Solution gtirred as
a suspension with Si-Carbonate (1.3g; lmmol) for 30min.
Suspension filtered and filtrate reduced to an amber f£ilm
(150mg) . Product purified on silica (12g) eluting with 4-7% of
2M NE; in MeOH/DCM. MS (ESI pos. ion) m/z: 461 (MH+). Cale'd

exact mass £for CaqHz:CINgG,: 460.
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Example 108

N-{(6-{4- (aminomethyl) ~3-chlorophenyl)-{1,2,4]ltriazolof4,3~

blpyridazin-3-yl)methyl) -7-methoxy~1, S-naphthyridin-4-amine.

To a gitrring solution of tert-butyl {(2-chloro-4-(3-({7-
methoxy-1, S-naphthyridin-4-ylamino}methyl} - [1,2,4)triazolo(4,3-
blpyridazin-6-yl)phenyl)methylcarbamate (70 mg, 128 pmol) in
DCM (2mL) was added TFA (2mL). Reaction scolution stirred for
30min at 23°C. Solvents then removed under reduced pressure
and residue purified on prep-HPLC using a water/ACN (0.1% TFA)
gradient. Resulting solid was dissolved in 1:1 ACN/water {1lmL)
and pH adjusted to 10 with 1M NaOH (approx 10 drops).

Resulting solid collected by filtraton and washed with watexy
(5mL}). MS (ESI pos. ion) m/z: 447 {(MH+). Calc'd exact mass for
CaaH,5CINg0: 446,

methyl 2-(3-methoxvauinolin-6-vl) -2 -methylpropancate. To a

stirring sclution of methyl 2- (3-methoxyguinclin-&-yl)acetate
(450 mg, 1946 umol} in THF (5mL} at -70°C undexr nitrogen was
added lithium bis(trimethylsilyl)amide, 1.0m solution in
tetrahydrofuran (5838 pl, 5838 umol). Dark red solution
stirred for 10min, then added ijiodomethane (364 upl, 5838 umol)
in THF {(1mL) . Reaction removed from cooling bath, and
monitored by LCMS after 45min. LCMS suggests very clean
conversion. Reaction quenched with sat NH.Cl (5mL) and NaHCO;

{5mL) . Agueous extracted with EtOAc (3x40mL)}. Combined
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organics dried over Mg804, concentrated, then purified on
silica (40g) eluting with 10-30% of EtOAc/Hex. MS (ESI pos.
ion}y m/z: 260 (MH4). Calc'd exact mass for CyH;,NO,: 2589,

2-{3-methoxyguinolin-6-yl} -2-methylpropancic acid . A solution

of methyl 2~(3-methcxyquinolinm6—yl)-2-methylpropanoate (400
mg, 1543 pmel), LiOH (1928 upl, 7713 pmol) [4M], MeOH (2mL), and
THF (2mL) was stirred at 50°C overnight. LCMS suggests full
conversion. Solution cooled, acidified to pH 1 with 5M HCIL,
and precipitate collected by filtration. White cake washed
with water (2mlL) and EtCH (1mlL). Product air dried for 3h and
isolated as a white solid. MS (ESI pos. ion) m/z: 246 (MH+).

Calc'd exact mass for CiH;:NO;: 245.

2« {3~-methoxvguinolin-§-yl) ~2-methyl-N' - {(6~-phenylpyridazin-3-

vl)propanehvdrazide. A suspension of 2-(3-methoxyqgquinolin-6-

vl)-2-methylpropanoic acid (92 mg, 375 pmol), DIBA (66 pl, 375
pmol), and o-{7-azabenzotriazol-i-yl)-a,n,.n’,n-tetramethyl
uronium hexafluorophosphate {143 wg, 375 pmol) in DMFP was
stirred for 2h at 23°C. To the sclution was added 1-(6-
phenylpyridazin-3-yllhydrazine (70 wmg, 375 upmol) and stirred
for 72h at 23°C. Reaction partitioned between 9:1 CHC13/IPA
{25mL) and.1lM NaOH (5mL). Organic dried over MgS0,; the
concentrated toré solid from toluene under reduced pressure.
Solid triturated with ACN (2mL) and collected by filtration. 2-
{3 -methoxygquinolin-&-yl) -2-methyl-N' - (6-phenylpyridazin-3-



W 2008/068539 PCT/US2G07/016068
167

yl}propanehydrazide isolated as a white solid. ME (ESI pos.
ion} m/z: 414 (MH+) . Calc‘d exact mass £or CuouH.:NsOs: 413,

Bxample 109

3-methoxy-6- (2~ (6-phenyl-[1l,2,4]ltriazoleld,3-blpyridazin-3-
vl}propan-2-yvl)quinoline. '

A solution of 2-{3-methoxyquinolin-6-yl)-2-methyl-N'-{(6-
phenylpyridazin—B—yl)propanehydrazide {270 mg, 653 pmol) in TFA
{2mL)} was heated to 150°C in microwave (Ebar; 20W) for 2h.

LCMS suggests very good conversion: 89425-17-1. Reaction
concentrated under reduced pressure then partitioned between
CHC1,/IPA (50mL) and 1M NaOH (50mL}. Agueous further extracted
with CHCl:/IPA (15mL) and combined organics dried over MgSOs,
concentrated, then dissclved in ACN (2mL). Crystalized solid
washed with ACN (1mL) and dried under reduced pressure. MS
(EST pos. ion) m/z: 396 (MH+). Calc'd exact mass for CpHNsO:
395%.

Example 110

6-{1-{6-chloro-[1,2,4ltriazolol4,3-blpyridazin-3-

vl)ethyl)gquinoline. A solution of N'-{6-chloropyridazin-3-yl)-

2- {gquinelin-6-yl)propanehydrazide (4300 mg, 13119 umol) in TFA

(40mL) was heated to 120°C with microwaves for 40min. LCMS
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suggests very good converson. Solvents removed under reduced
pressure and residue partitioned between 2:1 CHCL/IPA (75mbL}
and 1M NaOH (100mL). Agueous further extracted with S:1
CHCL;/IPA (2x25mL) . Combined organics dried cover MgSO4,
concentrated, and oily residue dissolved in ACN/MeOH (2mL).
Resulting sclid after 2h was isolated by filtration and washed
with ACN (5mL). 6&-{i-(6-chloro-[1,2,4ltriazolols,3-
blpyridazin-3-yl)ethyl)qguinoline isclated as a white scolid. MS
{(ESI pos. ion) m/z: 310 (MH+). Calc'd exact mass for CieH;,CINg:
309,

Example 111

6~ (1-{6~-(l-methyl-1H-pyrazol-4-yl} -[(1,2,4ltriazolof4,3~

hlpyridazin-3-vliethyl}gulnoline, A guspension of 6-{1- (6~

chloro-[1,2,4]triazolo{4,3-b]lpyridazin-3-yl)ethyl)gquinoline
(106 mg, 342 pumol}), l-methyl-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaboroclan-2-yl) -1H-pyrazole {142 mg, 684 umol),

dichloro{i, 1'bis(diphenylphoshino} ferrocene]lpalladium(ii)dichio
romethane adduct (25 mg, 34 pmol), and cesium carbonate (446
mg, 136% umol) in DMF (1lmlL) and water (0.5mL) was sparged for
5min with argon then heated to 100°C in an appropiately sealed
vial for 30min. Reaction then partitioned between 9:1 CHCl;/IPA
{(20mL:) and 1M NaOH {(SmL). Aguecus futher extracted with 9:1
CHCL,/Ipa (5wmlL}) and combined organics dried over Mgs04,
concentrated to a solid from toluene, then purified on silica
{12g) eluting with 30>50% of 10% 2M NH; in MeOH/DCM. 6-(1-(6-
(1-methyl-IH-pyrazol-4-y1l)-{1,2,4] triazolo[4,3-blpyridazin-3-
yllethyl)quinoline isocolated as off white crystals Erom ACN



H), 8.42 (d, J=531 Hz, 1 11); 8.09 (s, 1 H), 7.94 (d, J=9.73 Hz, 2 H), 7.58
(d, J=2.78 Hz, 1 H), 6.83 (d, J=5.31 H: 1 H), 5.15 (d, J=6.19 Hz, 1 H),

94 (s, 1 H), 3.94 (s, 3 H), 2.52 (s, 3 H) (400 MHz, Dlvlso-d%[s m
%.‘gé"%sf’“é‘ﬁ% 7.57 - 7.64 (in, 3 H), 7.73 (d, 14 J=5.56 Hz, 1 H), .Hjijé%‘}d‘?”"“‘“‘g
J=9.73 Hz, 1 H), 8.07 - 8.13 (m, 2 H). 8.35 (d, J=5.56 Hz, 1 H), 8.47 (d,
J=9.73 Hz, 1 H), 8.64 (s, 1 H), 8.95 (s, 1i-I)

(ImL) . MS (ESI pos. ion) m/z: 356 (MH+). Calc'd exact mass for
C2DH17N'7 H 355 .

Example 112

3-(6-(3,5-difluorophenyl) -{1,2,4ltriazolol4,3-blpvridazin-3-

yl)methoxy}guincline. To a mixture of guinolin-3-ol (0.058 g}

0.40 mmol), (6-(3,5-difluorophenyl)-[1,2,4]triazolo(4,3-
blpyridazin-3-ylimethanol (0.104 g, 0.4 mmol), and
triphenylphosﬁhine (0.11 g, 0.44 mmol) in dry tetrahvdrofuran
(2 ml) and dry dichloromethane(2 ml) under argon, was added
dropwise with stirring, diethyl azodicarboxylate (0.069% ml,
0.44 mmel). The resulting mixture was stirred at room
temperature for 18 hours. The soclvent was theﬁ stripped at
reduced pressure, and thé residue subjected to chromatography
cn Silica gel, eluent 5% methanol in dichloromethane to afford
the title compound, which was recrystallised from hot toluene

Lo give a colourless solid. M/e 390 (M)

Exanple 113

W~ ({6~ (4=~ (l-aminoethyl) -3 -chlorophenyl)-{L,2,4] triazolo[4,3-

b}Eyri&azin~3—y1)methyl)-7~methoxy)~1.S-naphthyridinuéwamine.




(400 MHz, DMSO-d6) 8 ppm 2.39 (s, 3 H) 3.95 (s, 3 H) 5.16 (d, J=5.94 H;
2 34 H) 6.82 (d, J=5.43 Hz, 1 H) 7.38 (s, 1 H) 7.58 (d, J=-2.78 Hz, 1 H)

%@g‘)%gm(%g%?i% Hz, 1 H) 7.95 (t, J=5.87 Hz, 1 H) 8.41 (d, J:%%ﬁéglﬁ@m@
. , J=2.78 Hz, 1 H) 8.55 (d, J=9-¢3 Hz, 1 [-1) (400 MHz, -dob)
8 ppm 3.88 (s, 3 H) 6.00 (s, 2 1-1) 6.52 (d, J=7.58 Hz, 1 38 H) 7.13 (dd,
J=2.46 Hz, 2 H) 7.27 (d, J=5.31 Hz, 1 H) 7.34 (d, J=2.40 Hz, 1 H) 7.64 (t,
J=7.64 Hz, 1 H) 7.80 -8.11 (m, 3 H) 8.75 (d, J--5.31 Hz, 1 H) 9.24
A suspension of N-(({6-chloro-{1,2,4]triazclol4,3-blpyridazin-3-
yllmethyl) -7-methoxy-1,5-naphthyridin-4-amine (300 mg, B878
Cpmol), tertwbutyl L-{2-chloro-4-(4,4,5,5-tetyramethyl-1,3,2-
- dioxaborolan-2-yl)phenyl) ethylcarbamate (419 mg, 1097 pmol),
dichloroll, 1 ‘bis{diphenylphoshino) ferrocene] palladium(ii)dichlo
romethane adduct (193 mg, 263 pmol), cesium carbonate (1144 mg,
3511 pmol} in dioxane (6mL) and water {(imL) was sparged with
argon for 10min then heated to 100°C for 20h with stirring.
Reaction then partitioned between 9:1 CHCLl:/IPA (50mL) and 1M
NaOH (25mL). Agqueous further extracted with 9:1 CHCLl,/IPA
(20mL) . Combined organics then dried over MgS04, concentrated,
and purified on 40g silica eluting with 7>8% of 2M NH; in
MeOH/DCM. Product then further purified on prep HPLC eluting
with water/ACN (0.1% TFA). BOC intermediate then stirred as a
solution in DCM (1ml) and TFA (3mL) for 30min. Solvents
removed under reduced pressure and residue dissolved in Meoﬁ
{émL}) and DCM (8mL). Solution then stirred with Si-Carbonate
from Silicycle (1g/ with a labeled loading of 0.77mmol/g) for
1h at 23°C. Suspension filtered and filtrate reduced to a film
under reduced pressure. Product was lyophilized from 1:1
ACN/water {1.5mL) to provide N-({6-(4-(i-aminoethyl) -3~
chlorophenyl}-{1,2,4]triazolof4,3-blpyridazin-3-yl)methyl)-7-
methoxy)~1,S—naphthyridin—é-amine as an off white fluffy solid.
MS (ESI pos. ion) m/z: 461 (MH+). Cale'd exact mass for
C23H2;C1NgO: 460.
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Example 114

6-((6-phenvl-{1,2,4]ltriazolo(4,3-blpyridazin-3-

ylimethyl)isoguinoline,




(s, 1H)11.42 (s, 1 H) (400 MHz, DMSO-d6) 5 ppm 4.71 (s, 2 H), 7.49 (d,
J=9.54 Hz, 1 H), 7.51 (dd, J=8.35, 3.51 Hz, 1 H), 7.75 (dd, J=8.53, 1.51

Hz, 11-1). 7.87 (s, | H), 7.98 39 (d, J=8.53 Hz, 1 1-1), 8.31 (d..J=

V9 AOF"EH6 (d, 3=10.04 Hz, 110,887 (d, J=5.52 Hz, 1 H%CT]’U&?‘%’G‘G%S

Step 1. tert-Butyl 2-{isoguinolin-é-yl)acetats. A dry, 25 mL,
1 neck round bottom flask was charged with a 0.5 M Et;0 solution
of Zincate 2 (10.00 ml, 5.0 mmol, Reike Metals), and
c@ncentraﬁed in vacup. The vacuum was released with nitrogen,
and the flask was charged with a stirbar, 5 mL dry THF, fitted
with a reflux condenser and an Ar inlet. Upon dissolution of
the solids, 6-bromoiscoguinoline {G.516 g, 2.5 mmol) and
tetrakis(triphenylphosphine}palladium (0.24 g, ¢.21 mmol) was
added. The solution was heated with an 80 °C oil bath for 5 h,
and cooled. The solution was treated with 30 mk of 10% agueous
EDTA (pH adjusted to 6.1 with NaOH), and stirred for 1. h. A
precipitate had formed that was removed by fiitration of the
biphasic solution through a sintered glass funnel and
discarded. ‘The filtrate was concentrated toc ~35 mL, and
extracted with DCM {4 x 30 mL). The combined extracts were
washed with water (1 x 30 mL}), and the water was Qas back-
extracted with DCM (1 x 10 mL). The DCM layers were dried over
MgS0,;, and the resultant slurry filtered through a sintered
glass funnel. The filtrate was concentrated in vacuo. The
residue was dissolved in 10 mL DCM and treated with Si-
carbonate (Silicycle, 5.5 g, 3.7 mmol). The slurry was swirled
occasionally for 1 h, and filtered through a 0.22 uM PTFE
membrane. The silica was washed with DCM (4 x 20 mL)}, and thé
combined filtrates were concentrated in vacuo. The residue was
purified in three injections using a Waters Spherisorb S5
column (PN DPSS830185, 20 X 250 mm, 60 A pore, 5 pm particle
size); flow = 20 wmL/min; A = DCE, B = EtOH; isccratic at 5% B.
A band that eluted from 3.9 to 5.9 minutes was isolated. The
solvent was removed in vacuo to afford tert-butyl 2-
{isoguinolin-6-yl)acetate. _

Step 2. Ew((6-phenyl—El,i,é]triazolo{&,3-b]pyridazin-3-
vl)methyl) isoguincline hydrochloride. A 10 mL, CEM microwave
vessel was charged with 3 {(0.1040 g, 0.427 mmol), 1-(5-
phenylpyridin-2-yl)hydrazine (4, 0.119 g, 0.641 mmol), a

stirbar and 1 mL concentrated HCl. The vessel was sealed, and



(400 MHz, DMSO-d6) 5 ppm 3.89 (s, 3 H), 4.79 (s, 2 H), 7.56 - 7.61 (m, 3
H), 40 7.64 (dd, 3=8.61, 1.96 Hz, 1 H), 7.72 (d, J=2.74 Hz, 1 H), 7.83 (d,

Wobadtgssd H), 7.91 (d, J=8.61 Hz, 1 H), 7.96 (d, J9.78 H; Lr & 7015068
8.12 (m, 2 H), 8.45 (d, J=9.78 Hz, 1;k}), 8.58 (d, J=2.93 Hz, 1 H) (400

MHz, MeOH) 8 ppm 8.73 (s, 1 H), 8.22 (d, J=9.0 Hz, 1 H), 7.87 (d, 41
J=4.3 Hz, 2 H), 7.71 - 7.75 (m, 1 H), 7.66 (d, J=9.0 Hz, 3 H), 7.45 -7.53
(m, 3 H), 7.36- 7.42 (m, 1 H), 7.01 -7.03 (in, 1 H), 6.91 (d, J=2.2 Hz, 1

fﬂt%hd&%&th an l8-guage needle and an Argon inlet. The slurry
was placed in a heating block at 115 °C for 15 minutes with
stirring. A volatile substance evolved during this time. The
vessel was briefly cooled, and the seal was replaced. The
vessel was irradiated on a CEM Explorer using the following
parameters: ramp time 20 s, hold time 10 min, hold temperature
150 °C, powermax = cn, 75 W max. The resultant turbkid agusous
golution was filtered and concentrated in vacuc. The solids
were suspended in 3 mL hot EtOH, and cocoled. The precipitate
was isolated by filtration and washed with EtOH (3 x 3 mL).

The solids were taken up in 2 mL H;0, and filtered through a 0.1
pm PVDF Ultra-free-CL centrifugal filter (Millipore Corp, PH
UFC40W00, 2000g for 5 minutes). The agqueous filtrate was
lvophilized to afford 6»((6—phenyl-{1,2,4]trié$dlo[4,3~
blpyridazin-3-yl)methyl) isoquinoliine hydrochloride. Anal. Calcd
for CpHsNg HCL.1.7 H,0: C, 62.36; H, 4.83; N, 17.31. Found:
C, 62.32 x0.08; H, 4.48% x0.02; N, 17.28 x 0.03.

HOL = Nay

iy
F N “
F HiN
F /N‘N’Z
N
\ o N-’

Example 115

8-(({6-(3,4,5-trifluorophenyl) -{1,2,41triazolol4,3-bipyridazin-

3-vlimethylamino) -1, 5-naphthyridin-3-0l. A sealed tube was

charged with 7-methoxy-N-({{6-(3,4,5-trifluorophenyl} -
{1,2,4)triazolol4,3-blpyridazin-3-yl)methyl) -1, S-naphthyridin-
4-amine hydrochloride (238 mg, 502 umol) and HBr (5%66 ul,
2740 pmol), sealed, then placed in a 120°C oil bath for 48 h.
Cocled to room temperature and brought to pH~14 with NaOH {6M) .
Isclated solid by filtration which was purified by RPHPLC to
afford 8—((6»(3,4{5—trif1uor0phenyl)—El,2,4}triazolo[4,3w
blpyridazin-3-yl)methylamino}-1,5-naphthyridin-3-o0l as its



(s, 2 H), 3.90 (s, 3 H). (400 MHz, DMSO-d6) 5 ppm 13.01 (s, 1 H), 8.44

(d, J=-9.73 Hz, 1 H), 8.18 - 42 8.30 (m, 2 H), 8.14 (s, 1 H), 7.94- 8.06(m, 3

H), 7.49 - 7.59 (m, 3 H), 5.36 (s, 2 H). (400 MHz, MeOH) 8 ppm 9.27 (s, 1
‘\&igj BP0 I=5.30 Hz, 1 H), 8.41 (d, 45 J=9.85 Hz, 1 H), 8.0 G sves
H), 7.90 - 7.99 (m, 2 H), 7.62 -7.67 (M, 2

formate salt. MS (EST pos. ion) m/z: 424 (MH+). Calc'd exact

mass f£or CppH:2FaN,0: 423,

i\N\

NN on
o” TOH

3-bydroxy-6~iodoguinoline-4-carboxyiic acid. S-iodoindoline-

2,3-dione (50 g, 183 mmol} was dissolved in a hot solution
_containing potassium hydroxide (82 g, 1465 mmol) and water (250
mL} . The reaction mixture was in homogeneous solution for 5
min then was precipitated out completely. Enough ethanol (30
ml) was' added to redigsclve the reaction mixture. After cooled
to rt and mechanically stirred, 3-bromo-2-oxopropancic acid
hydrate (47 g, 256 mmol) was added portionwise - tremendous
heat was generated {> 80 °C}. After the addition, the reaction
mixture wasg cooled to rt and continued to stir for 3 days. The
reaction mixture was treated with sat. solution of NaHSO;
{sodium biéulfite, 12 g, 115.32 mmol} in order to prevent the
development of color in the product. The resulting mixture was
then acidified to pH=2 using concentrated HCl. After stirred
for 1h, the yellow ppt. that was formed in the solution mixture
was collected by filtration. The sclid was washed with water
and suspended in water with S0, bubbling in the soclution. After
30 minutes the solid again was separated by filtration.

This wet so0lid was suspended in water, stirred, and dissolved
by gradual addition of solid Na2,C0;. The solution was treated
with a saturated solution of NaHSO; and filtered. The filtrate
was acidified to pH=2 using concentrated HCl. The solid that
was formed in the solution mixture was collected by filtration.
The s0lid was washed with water, then resuspended in water, and
again filtered. The solid was suspended in EtCH, separated by
filtration, and ajrdried to afford the desired product as a
brown sblid. MS m/z: 316.2 (M+H). Calc’d. for CiypHsINOy ~
315.06.



H), 7.30- 7.33 (m, 2 H), 7.10 - 7.14 (m, 1 H), 6.08 (s, 2 H), 3.92(s, 3 H).
WO 2008/008539PCT/US2007/016068 233 Example 1H NMR Data

WHUNMPBRBsEMSO-d6) 8 ppm 13.98 (s, 1 H), 9.82 (s, 1 1-1), 8pt3r(th2007/016068
1=1.26 Hz, 1 H), 8.59 (s, 1 H), 8.51 fds 1=9.85 Hz, 1 H), 8.16 (d, J=12.00
Hz, 1 H), 51

6-~iodoguinelin-3-0l. 3-hydroxy-6-iodoquinoline-4-~carboxylic

acid (22 g, 70 mmol) was suspended in l-nitrobenzene (143 ml,
1397 mmol) followed by adding Hunig’s base (25 wmL) - the
suspensicn was completely dissolved. The resulting mixture was
heated to reflux (210 °C) under ¥,. After 3 h, LC/MS showed no
sign of starting material mass. The reaction mixture was
cooled to rt; solvent was removed as much as possible in vacuo.
The c¢rude product was redissolved in DCM/MeOH and the solid was
collected by filtration. The solid was rinsed with hexane and
eithex énd dried as brownish solid. The filtrate was removed
excess solvent and purified using Si0; chromatography (Teledyne
Isco RediSepw, P/N 68-2203-~058, 330 g S$i0,, solvent system:
hexanss:acetone=80%:20%, Flow = 100 ml/min) to afford the
desired product as brown solid. MS m/z: 272.3 (M+H) . Calc’d.

for CgHINO —~ 271.05.
)(E\Q\Nj\
O “Z o

tert-butyl 2-{3-hydroxyquinclin-é-vl)acetate. A stirred

solution of 6-iodoguinolin-3-ol (1.76 g, 6 mmol) in THF (10 mL)
was treated with 2-tert-butoxy-2-oxocethylzine chloride

(32 ml, 19 mmel} followed by
tetrakis (triphenylphosphine)palladium(0) (0.8 g, 0.6 mmol},
After the addition, it was heated to reflux ( 75 °C) under N;.
After 3 h, TLC B9368-3-1 showed no sign of starting material.
Reaction was stop. The reaction was cooled to rt. Solvent was
removed. The residue was stirred in EtOAc/lO% EDTA (50 mL/50
ml) sclution mixture. After 1 h, the organic layer was
separated. The agueocus layver was extracted with more EtOac {2
¥ 25 mL). The combined organic layers were washed with water,
brine, dried over MgS0,, and removed solvent. The crude product
was purified using 8i0; chromatography (Teledyne Isco RediSep’,
P/N 68-2203-026, 12 g 5i0., hex:acetone=80%:20%, Flow = 30



8.07 (d, 1=9.73 Hz, 2 H), 7.62 - 7.73 (m, 2 11), 7.22 (d, J=6.06 Hz, 1 H),
5.43 (d, J=5.68 Hz, 2 H), 4.01 (s, 3 H), 3.86 (t, 1=6.95 Hz, 2 H), 2.50 -
2.47 %n 2H), 2.11 - 2.21 (m, 2 H). (400 MHz, DMSO-d6) 8

‘f‘?—ﬁ‘ 1 2.8 Hz, 1 H), 8.41 (%- 1PLPT%582'¢?0971551’6068

mL/min) . to afford the desired product as brownish liguid. MS
m/z: 260.3 (M+«H). Calc’d. for CysH,,NO: ~ 253.2.

M
P \
8]

tert-butyl 2-(3-methoxyguinolin-6-yl)acetate. To a suspension

P

of tert-butyl 2-(3-hydroxyquinclin-6-yl)}acetate (0.1 g, 0.4
mmol) in benzene (5 wL) was added wmethanol (0.05 ml, 1 mmol)
and tributylpheosphine (0.1 ml, 0.6 wmmol). The resulting
mixture was cooled to 0 °C followed by adding 1.1°-
{azodicarbonyl)dipiperidine (0.1 g, 0.6 mmol). After 10 min,
ice bath was remcved; the reaction mixture was warmed up to xrt.
The reaction mixture was contlune& to stir for 20 h. TLC
showed about 80% conversion. More MeOH (1 ml),
tibutylphosphine (0.05 mL), and ADDP (50 mg) were added and
allowed to stir for 3 h. Hexane was added to the reaction
mixture and dihydroc-ADDP separated out and was filtered off.
The filtrate was concentrated. The crude product was purified
using 5i0; chromatography (Teledyne Isco RediSep’, P/N 68-2203-
027, 40 g Si0;) to afford the desired product as colorless
liguid. MS m/z: 274.3 (M+H). Calc’d. For CigH; N0y - 273.2.

6-{(6-phenyl-[1,2,4]ltriazolol4,3-blpyridazin-3-

yiimethyllcuinoclin-3-ol. To a 5 ml CEM microwave tube was added

rert-butyl 2~ {3~ methoxyqulnolln 6~yl)acetate (0.3 g, 1 mmol),
1-{6- phenylpyrldazln 3- yl)hydra21ne (0.2 g, 2 mmol), and
HYDROCHLORIC ACID (0.3 mi, 11 mmol) as solvent. 'The vial was
sealed and first heated at 100 °C for 20 min then placed into
CEM microwave for 20 min. at 180 °C, with 100 Watts of power

via Powermax. The reaction mixture was adjusted the pH to 7 by



J=5.5 Hz, 1H), 8.34 (d, J=9.7 Hz, 1 H), 8.21 - 8.22 (m, 1 H), 7.95 - 7.98
(in, 53 1 H), 7.73 (d, J=9.7 Hz, 1 H), 7.57 (d, J=2.8 Hz, 1H), 6.83 (d, J=5.2

ﬁ&éﬁ%%%g%?l3 (d, J=6.3 Hz, 2 H), 4.55 -4.63 (n, 1 H), 3.93 (%%%064%16968

(s, 3H). 176

adding 5 N NaOH. The ppt. was collected by Ffiltration. The
ppt. was washed with water and dried. The solid was purified
using 8i0, chromatography (Teledyne Isco RediSep , PB/N 68-2203-
027, 40 g Si0,, DCM:MeOH=95%:5%, Flow = 40 mL/min} to afford the
desired product as gray solid. MS m/z: 354.2 (M+H). Calc’d.
for CH:sNsO - 353._37.

Example 116

N,N-dimethyl-2- (6~ {{6-phenyl-[1,2,4]ltriazolol4,3-blpyridazin-3-

yl)methyl)quinolin*3¥ylcxy)ethanamine. &€-({{6-phenyl-

[l,2,43triazolo[4,3—b3pyridazin—3—y1)methyl)quindlinm3~ol (0.05
g, 0.1 mmol) was dissolved in DMF (8 mL). SODIUM HYDRIDE (0.01
g, 0.3 mmol) was added and allowed to stir for 1 h at rt. 2-
chlore-N,N-dimethylethanamine hydrochloride (0.06 g, 0.4 mmol),
which was free-based using 5 N NaOH then extracted with ether,
was added. The resulting mixture was continued to stir for 20
h at rt. Solvent was removed in vacuo. The crude material was
purified using $i0, chromatography (Teledyne Isco RediSep , P/N
68-2203~026, 12 g S5i0;, solvent system: DCM:MeOH (2M NH;)=95%:5%,
Flow = 30 mL/min} to afford the title compound MS m/z: 425.3
{(M+H) . Cale’'d. for CicHagN:O - 424 .49.

N
e )
0@0/ _ ’

tert-butyl 2- (3 -methoxyguinolin-6-vl)propancate. To a flame-

dry 100 ml 3-neck round-bottomed flask was added lithium
bis (trimethylsilyl)amide, 1.0m solution in tetrahydrofuran (5
ml, 5 mmel) and THEF (20 mL). The mixture was cooled to -78 oC



(400 MHz, DMSO-c16) 8 ppm 327 (s, 3 H), 5.84 (s, 2 H), 7.07 - 7.12 (in, 1
56 H), 7.27 - 7.33 (in, 2 H), 7.46 -7.53 (in, 3 H), 7.88 - 7.96 (n, 2 H), 8.01 -

8.06 (m. 2 H), 8.12 (s, 1 H), 8.30 (d, 1=9.47 Hz, 1 1-f), 8.72 (d, 1=
Yo ﬁ%{’i%&?abl MHz, DMSO-d6) 8 ppm 3,88 (s, 3 H) 5.86 (s, zﬁ%@%ﬂ&“%s
J=9.09, 58 '

followed by adding tert-butyl 2-(3-methoxyquinolin-6-yl)acetate
{0.88 g, 3 mmol} in THF (10 mL)dropwise via addition funnel.
After stirring at -78 °C for 30 min, iodomethane (0.4 ml, 6
mmol) was added. The reaction mixture was stirred for 30 min
at -78 °C then allowed to warm to rt and stir for 1h. The
mixture was then guenched with sat. NH,Cl{(3 mlL). Solvent was
removed. The fesidue was partitioned between EtOAc/watexr. The
organic layer was washed with brine, dried over MgS80, and
removed solvent. The crude material was purified using Si0,
chromatography (Teledyne Isco RediSep’, P/N 68-2203-027, 40 ¢
Si0,, solvent gystem: hexane:acetone=%0%:10%, Flow = 30 mL/min)
to afford a final product as yellowish liquid. MS m/z: 288.4
(M+H) . Cale'd. for CisHaaNO3 — 287.3.

M
A
O
/N THTTN
\ "“--NI

Bxample 117

3-methoxy-6- (1~ (6-phenyl-[1,2,4ltriazolol4,3-blpyridazin-3-
vllethyl)lguinoline To a 5 ml CEM microwave tube was added text-
butyl 2-{3-methoxygquinolin-6-yl)propancate (0.130 g, 0.45
mmol), 1-(6-phenylpyridazin-3-yl)hydrazine (0.17 g, 0.90 mmol),
HYDROCHLORIC ACID (0.11 ml, 1.4 mmol), and water (0.2 mL) as
solvent. The vial was sealed and first heated at 30 °C for 30
min then placed into CEM microwave for 15 min. at 140 °C, with
100 Watts of power via Powermax. The reaction mixture was
adjusted the pH to 7 by adding 5 N NaOH and the solid was
collected by filtration. The brown ppt. was dissolved in DCM.
The organic was washed with water, dried over MgSOs, and removed
solvent in vacuo. The crude product was purified using SiOs
chromatography (Teledyne Isco RediSep , P/N 68-2203-027, 40 g
8i0,, DCM:MeOH=97%:3%, Flow = 40 mL/min) to afford the desired



2.27 Hz, 1 H) 7.29 (d, 1=5.43 Hz, 1 H) 7.30 - 7.34 (m, 1 H) 7.55 - 7.63 (m,

1 H) 7.90 -7.98 (m, 3 H) 8.07 -8.15 (in, 2 H) 8.33 (d, 1=9.60 Hz, 1 H)

WO 26k/008k39-31 Hz, 1 H) (400 MHz, DMSO-d6) 5 ppm 3.3248t53h60%068
(d, 1=0.88 Hz, 2 H) 7.07 (dd, 60 .1598, 2.46 Hz, 11-1) 7.37 (d, J=2.53

Hz, 1 H) 7.47 - 7.54 (m, 2 H) 7.55 - 7.60 (m, 1 H) 7.86 - 7.92 (m, 3 H) 8.04

(d, J=9.85 Hz, 1 H) 8.52 (d, 1=9.85

product as light yellowish solid. MS m/z: 382#3.(M+H)“
Cale'd. for CoaHygNs O — 381,7-43»

1%

RS N

BExample 118

{S) -3-methoxy-6-(1-(6-phenyl-{1,2,4]ltriazolol4.3-blipyridazin-3-

vl}ethyl)guinoline. Chiral separation. MS m/z: 382.3 {(M+H).
Calc’d. for C,H;sNgO - 381.43.

N
ol M RN
S \Nr )

Exanple 119

{R) -3 -methoxy~-6-(1l-{§-phenyl-{1,2,4]triazolol4,3-blpyridazin-3-

yl)ethyl)guinolime. Chiyal separation. M3 m/z: 382.3 (M+H).

Calc'd. for CpH;slsO ~ 381.43.

. N '
IS St

tert-butyl 2-{3-{2-methoxvethoxy) quinolin-&-vli)acetate. To a

guspension of tert-butyl 2-(3-hydroxyquinolin-é6-yl)acetate
(0.1 g, 0.4 mmol) in benzene (5 mlL) was added 2-methoxyethanol
(0.09 ml, 1 mmol) and tri-n-butylphesphine (0.1 ml, 0.6 mmol).
The resulting mixture was cooled to 0 °C followed by adding
1.1'~-{azodicarbonyl}dipiperidine (0.1 g, 0.6 mmol). After 10
min, ice bath was removed; the reaction mixture was warmed up

to rt. After 2 h, TLC showed there still existed 50% starting



Hz, 1 H) 8.89 (d, 1=3.79 Hz, 1 H). (400 MHz, DMSO-d6) 8 ppm 3.92 (s, 3
H) 5.07 (d, J=6.19 Hz, 2 H) 6.82 (d, 61 1=5.43 Hz, 1 H) 7.54 (d, 1=2.78

Hz, 1 H) 7.88 -7.91 (m, 2 H) 8.00 (t, J=6.20 Hz, 1 H) 8.19 - 8.28 (m, 3 H)
WR3HH/0955%3 Hz, 1 H) 8.47 (d, J3=2.91Hz, 1 H). PCT/US2007/016068

material. More methoxymethanol (2eq, 0.06 mL) was added. The
reaction mixture was contiuned to stir for 20 h. Hexane was
added to the reaction mixture and dihydro-ADDP separated out
was filtered off. The filtrate was concentraﬁed, The crude
product was purified using $10; chromatography (Teledyne Isco
RediSep , P/N 68-2203-027, 40 g SiO,, hexane:acetone=85%;:15%,
Flow = 40 mL/min) to afforﬁlthe desired product as colorless

liguid. MS m/z: 318.4 (M+H). Calc’d. for CigH,sNO, - 317.38.

Example 120

3-(2-methoxyethoxy} -6-{{6-phenyl-{1,2,4]ltriazolo4,3-

blpyridazin-3-vlimethyl)guinoline. To a 5 ml CEM microwave

tube was added tert-butyl 2-(3-(2-methoxyethoxy)}guinolin-6-
yl)acetate (0.080 g, 0.25 mmol), 1-(6-phenylpyridazin-3-
yl)hydrazine (0.094 g, 0.50 mmol} , HYDROCHLORIC ACID {0.063
ml, 0.76 mmol), and water (0.2 mL}) as solvent. The vial was
sealed and first heated at 90 °C for 30 min then placed into
CEM microwave for 15 min. at 140 °C, with 100 Watts of power

' via Powermax. The reaction mixture was adﬁusted the pH to 7 by
adding 5 N NaOH and the precipitate was collected via
filtration. The brown ppt. was dissolved in DCM. The organic
was washed with water, dried over MgsSQ0,, and removed solvent in
vacuo. The crude product was purified using $i0,; chromatography
(Teledyne Isco RediSep®, P/N 68-2203-026, 12 g SiO,,

DCM: EtOAC:MeOH=60%:37%:3%, Flow = 30 mL/min) to afford the
desired product as light yellowish solid. MS m/z: 412.3 (M+H).
Calc d. for CyHo N0, -~ 411.45.



(400 MHz, DMSO-do) 5 ppm 8.53 (s, 1 H), 8.40 (d, J=5.05 Hz, 1 H), 8.13 -

65 8.19 (m, 2 H), 8.00 (t, J=6.00 Hz, 1 H), 7.86 (s, 1 H), 7.56 - 7.61 (m, 4
§6559=5.31 Hz, 1 H), 5.19 (d, 1=6.06 Hz, 2 H), 3.93 (s, 82%06,7016068

(s,3 H). (400 MHz, DMSO-do) 8 pgg 9.30 (s, 1 H), 8.58 (s 1H

(d, J=9.47 Hz, 66

methyl 2,2-difluoro-2-(guinolin-g-vl)acetate., To a stirring

solution of methyl 2- (quinolin-6-yl)acetate (450 mg, 2236 umol)
in THF {2mL) at -70°C under nitrogen was added lithium
bis(tximethylsilyl)amide, 1.0m sclution in tetrahydrofuran
(5144 nl, 5144 pmol} and stirred for 10min. To this solution
was added n-flucrobis(phenylsulfonyl)amine (1481 mg, 4696 pmol)
in THF (5mL) and slowly warmed to 0°C over the course of 1h.
Reaction stirred for an additional 1h aé 23°C, and resulting
solid (sulfonamide) removed by filtration. The filtrate was
concentrated to a solid under reauced pressure. The resulting
solid was then partitiocned between EtOAc (20mL) and sat NH,Cl
(10mL) . The organic layer was dried over MgSO. then
concentrated to a solid under reduced pressure and used without

further purification.

Example 121

6~ (difluoro (6-phenyl-[1,2,4)triazclo(4,3-blpyridazin-3-

yYilmethyliquinoiine. A mixture of methyl 2,2-diflucro-2-

{guincolin~6-yl)acetate (0.50 g, 2.1 mmol), 1-(6-
phenylpyridazin-3-yl)hydrazine (0.39 g, 2.1 mmol) and p-
toluenesulfonic acid monohydrate (0.20 g, 1.1 mmol) in 5 mL of
dioxane was heated at 150 °C for 1 hour in a microwave tube in
the microwave. The mixturelwas diluted withlVO mL of EtOAc and
40 mL of satd. NaHCO; solution. The organic phase was separated
and washed with 40 mL of brine, dried over Na,S0, and
concentrated in vacuo. The residue was purified by a silica

gel column chromatography (EtOAc to 15% MeOH/EtOAc) to give



1H) 7.67 - 7.73 (M, 3 H), 7.51 (t, J=7.58 Hz, 2 H), 7.43 (t,1=7.26 Hz, 1
7.14 (d, J=8.34 Hz, 2 H), 6.69 (d, 1=8.34 Hz, 2 H), 4.51 (s, 2 H).

SO-d6) 8 ppm 11.44 (s, 1 H), 9.31 (s, 1 H), 8.
%@g g%k’ég#?%(m, 2 H), 7.13 (d, 1:819? Hz, 2 H)’ 6.96 (S, 1 :ﬁ%ﬁ@é%@7/016068
(d,1=8.34 Hz, 2

yellow solid as desired product 6- (difluoro(6-phenyl-
{1,2,4ltriazolo[4,3-blpyridazin-3-yllmethyl)quinoline .MS (ESIY

pos. ion} m/z: 374.1 (M+H). Calec'd Exact Mass for CoiHiiFoNs:
A73.1.,

tert-butvl 2- (4-aminoguinazolin-6-yl)acetate.

Tc a solution of é-bromoguinazolin-d4-amine (0.400 g, 1.79
mmol) , tris(dibenzylideneacetone)dipalladium (o) (0.163 g,
0.179 mmol} and Q-phos (0.20 g) in 10 mL of THF was added 2-
tert-butoxy-2-oxoethylzinc chloride 0.5 m in giethyl ether
(10.7 ml1, 5.36 mmol). The reaction was heated at 50 °C for 16
hours and was cquenched with 50 mL of satd. NH.Cl. The mixture -
was diluted with 60 mL of EtOAc. The organic phase was
separated, washed with brine, dried over Nap,50; and concentrated
in vacuo to give red solid. The residue was purified by a
silica gel column chromatography {5% EtOkc/hex to EtOAC) to
give red solid tert-butyl 2-(4-aminoquinazolin-6-yl}acetate
which was used without further purification. MS (ESI pos. ion}

m/z: 260.12 (M+H). Calc’'d Exact Mass for CiHiNa0z: 258.1.

Example 122

§- ({§-phenyl-[1,2,4]triazolo(4,3-blpyridazin-3-

viimethyl)guinazolin-4-amine, Prepared according to example

123 from tert-butyl 2~ (4-aminogquinazolin-6-yl)acetate. MS {(ESI

pos. ion) m/z: 354 (M+H)}. Calc'd Exact Mass for CpoH;sN,: 353.
' wMass General
EX. Structure Mw Found Method




H), 6.62 (s, 1 H), 6.16 (s, 1 H), 4.38 (s, 2 H) (300 MHz, DMSO-d6) 5 ppm
4.76 (s, 2 H) 7.54 - 7.68 (in, 4 H) 7.85 (dd, 70 .1=8.33,2.05 Hz, 1 H) 7.95

6 1794QHz. 1 H) 8.05 (s, 1 H) 8.09 - 8.17 (in, 2 H) 8.19 (dpdis @ Aususs
1H) 844 (d, J=9.79 Hz, 1 H). g

-y
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(400 MHz, DMS0-46) 8 ppm 1.96 (d, 1=7.2 Hz, 3 1-1), 5.15 (d, J=7.2 Hz,
1 77 H), 7.50 (dd, 1=8.4,4.1 Hz, 1 H), 7.52- 7.57 (n, 3 H), 7.83 (dd,

1=8.7, 1.9 Hz, 1 H), 7.92 (d, 1=9.8 Hz, 1 H), 7.97 - 8.03 (in, 4
1 H), 8.84 (dd, J=4.1,

VP AT 1 H), 8.42 (d, 1=9.8 Hz

1-1), 8.35
ReNisp ponss

(400 MHz, DMSO-d6) 8 ppm 9.23 (S, i H), 8.74 (d, 1=5.05Hz, 1 H), 8.19
(s,
Mass General
EX. Structure MW | Found | Method
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89 1H),7.86-7.97 (m, 3H),7.70 (s, 1 H), 7.34 (s, 1 H), 7.24 (d, J=5.05
Hz, 1' H), 7.14 (dd,J=9.16, 1.83 Hz, 1 H), 5.98 (s, 2 I1), 3.89 (s, 3 H). WO
RODBAOREIOPCT/US20071016068 234 Example 11-1 NMR Retas2067/01606

184

fMass General
EX Structure b Found iethod
133 428 427 A
134 402 403 B
135 475 478 A
136 378 379 B
137 461 461 A




(400 MHz, DMSO-d4 8 ppm 9.16 (t, J=1.26 Hz, 1 H), 8.68 - 8.75 (m, 2 H),

7.91-7.97 (m, 2 H), 7.85-7.88 (m, 1 H), 7.34 (d, 1=2.53 Hz, 1 H), 7.25 (d,

1=5.43 Hz, 1 H), 7.14 (dd, J=9.16, 2.59 Hz, 1 H), 6.00 (s, 2 H), 3.89 (s, 3

Y 24098085%2 (m, 2 H), 1.11 (t,1=7.20 Hz, 3 H). (300 MHz, FCT/US2007/016068
. CHLOROFORM-d) 8 ppm 2.09 (d, J2¥31 Hz, 3 H) 3.92 (s, 3 H) 117 5.08

(g, 3=7.21 Hz, 1 H) 7.33 (d, J=2.78 Hz, 1 H) 7.48 - 7.55 (m, 4 1-1) 7.72

(dd, J=8.62, 2.05 Hz, 1 H) 7.77 (s, 1 11)7.84 (dd, J=7.45, 2.19 Hz, 2 H)

8.01 _
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(d, J=8.62 Hz, 1 H) 8.14 (d, J=9.79 Hz, 1 H) 8.62 (d, J=2.92 Hz, 1 H).
(300 MHz, CHLOROFORM-d) 8 ppm 2.09 (d, J=7.31 Hz, 3 H) 3.92 (s, 3
13850840, J=7.31 Hz, 1 H) 7.33 (d, J=2.78 Hz, 1 H) 7.47p 25601068
H) 7.72 (dd, J=8.55, 1.97 Hz, 1 H) 7487 (s, 1 H) 7.84 (dd, J=7.45, 2.19 Hz,

2 H) 8.01 (d, J=8.62 Hz, 1 H) 8.14 (d, J=9.65 Hz, 1 H) 8.62 (d, 3=2.92 Hz,

1 H). (300 MHz, CHLOROFORM-d) 8 ppm 2.09 (d, J=7.31 Hz, 3 H) 3.92

(s, 3H) 119 5.08 (g, J=7.21 Hz, 1 H) 7.33 (d, 3=2.78 Hz, 1 1-1) 7.47 - 7.55

(myaH)-7-72-(dd;3=8:62,2-05-Hz+ HF77 (s T H) 782=788-(in2-11)
8.01 (d, J=8.62
fMass General

EX, Structure | MW | Found | Wiethod
143 426 424 A
144 414 415 B
145 384 385 B
146 413 414 B




Hz, 1 H) 8.14 (d, 3=9.65 Hz, 1 H) 8.62 (d, J=2.92 Hz, 1 H). (300 MHz,
CHLOROFORM-d) 8 ppm 3.48 (s, 3 H) 3.79 - 3.87 (n, 2 H) 4.18 120 -4.27

WB Bkl k84 (s, 2 H) 7.33 (d, J=2.78 Hz, 1 H) 7.50 - 7.59 (n, M)Ué%%@%ﬂ@

J=8.48 Hz, 1 H) 7.78 (s, 1 H) 7.90 - 7,496 (in, 2 H) 8.00 (d, J=8.48 Hz,

1-1) 8.15 (d, J=9.65 Hz, 1 E1)8.68 (d, J=2.92 Hz, 1 H). (400 MHz,

DMSO-d6) 8 ppm 3.88 (s, 3 H), 6.02 (s, 2 H), 7.12 (dd, 1=9.16, 123 2.46
Hz, 1 1-1), 7_30 - 7.36 (m, 2 H), 7.50 - 7.61 (m, 3 H), 7.97 (d, J=9.22 Hz,
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EX. Structure Mw Found Wethod
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1 H), 8.03 - 8.10 (m, 3 H), 8.55 (d, 3=9.73 Hz, 1 H), 8.73 (d, J=5.30 Hz, 1

H) (400 MHz, DMSO-d6) 8 ppm 5.83 (s, 2'H), 7.21 (d, J=5.94 Hz, 2 H),

F 55,254,683 (M, 3 H), 8.06 (d,1=9.73 Hz, 1 H), 8,08 - 8.14 3@?

845 (d. J=5.81 Hz, 2 H), 8.53 (d, 13860 Hz, 1 H) (400 MHZ‘(%R%I ey 2%
5 ppm 5.66 (s, 2 H), 5.89 (s, 2 H), 618(s 1H), 6.31 126 (d, 3=3.92 Hz, 1
H), 7.60 (s, 3 H), 7.76 (d, 1=5.68 Hz, 1 H), 8.05 (d, 1=9.73

. Mass General
EX. Structure . RAVY Found Method
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Hz, 1 H), 8.08 -8.16 (m, 2 H), 8.53 (d,1=9.73 Hz, 1 H) (400 MHz,
DMSO-d6) 5 ppm 2.81 (s, 3 H), 3.88 (s, 3H), 6.03 (s, 2H), 711131
‘&(2!91=8.72 Hz, 1 H), 7.28- 7.38(m, 2 H), 7.92- 8,02(m, 3 H), 8.10:[](d 1=9 60

20089085305 (4 127 58 Hz, 2 H), 8,52 -8.64 (m, 2 H), 8.73 (4 YL SpY3/016068
Hz, 1 H) (400 MHz, DMSO-d6) 8 ppi 2.79 (d, J=4.42 Hz, 3 H), 3.89 (s, 3
H), 6.05 (s, 132 2 H), 7.12 (dd, 1=9.16, 2.46 Hz, 1 H), 7.31 -7.35 (n, 2 H),
7.76 (t, 1=7.64 Hz, 1 H), 7.95 - 8.05 (m, 3 H), 8.12 (d, 1=9.85 Hz, 1 H),

8.39.(d, . 3=4.80 Hz 1
Mass Gerseraﬁ
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H), 8.60 (d, 1=9.85 Hz, 1 H), 8.73 (d, J=5.18 Hz, 1 H) (400 MHz,

DMSO-d6) 8 ppm 2.77 (d, ,J4.55 Hz, 3 H), 3.88 (s, 3 H), 6.05 (s, 2 H),

Wl 2006desk39.16, 2.34 Hz, 1 1-1), 7.32 (d, 3=5.31 Hz, 1 H), 7.84+€8istcbbn16068
135 7.58 (d, 1=7.96 Hz, 1 H), 7.98 (d¢B3=9.09 Hz, | El), 8.08 (d, 3=8.08 Hz,
1H), 8.12 (d, 3=9.85 Hz, 1 H), 8.18 (s, 1 H), 8.42 - 8.50 (m, 1 H), 8.58 (d,
1=9.85 Hz, 1 H), 8.73 (d,1=5.31 Hz, 1 H)
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(400 MHz, DMSO-d6) 8 ppm 3.94 (s, 3 H) 5.25 (d, 3=6.19 Hz, 2 H) 6.89

(d, 155 3=5.68 Hz, 1 H) 7.57 (d,3=2.65 Hz, 1 H) 7.88 (t, J=1.83 Hz, 1 H)
=073 Hz, 1 H) 8.27 (d,1=1.77 Hz, 3 H) 8.43 (d,1=5 86,2, - 3+ s

‘g.(g%oég(f}gﬁ%.ss Hz, 1 H) 8.55 (d, 152,78 Hz, 1 H) WO

2008/008539PCT/US2007/016068 235 Example 1H NMR Data (400

MHz, DMSO-d6) 5 ppm 3.94 (s, 3 H) 5.25 (d, 1=6.19 Hz, 2 H) 6.89 (d,

Mass General
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155 J-=5.68 Hz, 1 H) 7.57 (d, 1=2,65 Hz, 1 1) 7.88 (t, 1=1.83 Hz, 1 I-1)

8.07 (d, 1=9.73 Hz, 1 H) 8.27 (d, 1=1.77 Hz, 3 H) 8.43 (d, 1=5.56 Hz, 1 H)
®H50008100359.85 Hz, 1 H) 8.55 (d, 1=2.78 Hz, 1 H) (400 MHz, loMBQed6) 16068
6 ppm 3.93 (s, 3 H) 5.23 (d, J=6.19 ke, 2 H) 6.85 (d, 157 .1=5.18 Hz, 1

1-1) 7.57 (d, J=2.65 Hz, 1 H) 7.85 (t, 1=7.83 Hz, 1 H) 7.93 - 8.04 (m, 2 H)
8.10 (d,J=9.85 Hz, 1 H) 8.40 (d, 1=5.43 Hz, 1 H) 8.45- 8.54 (m, 4
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H) (400 MHz, DMSO-d6) 5 ppm 3.93 (s, 3 H) 5.23 (d,1=6.19 Hz, 2 H)

6.85 (d, 157 J=5.18 Hz, 1 H) 7.57 (d, 1=2.65 H; 1 H) 7.85 (t, 1=7.83 Hz, 1

‘lg;g)goggmgﬁ ¢ (in, 2 H) 8.10 (d, J=9.85 Hz, | H) 8.40 (d,1=5.43 H2y Lk 16068
"834{m, 4 H) (400 MHz, DMS)-d6) 6 ppm 8.63 (d,1=5.31 Hz, 1 H),

849(d 1=9.73 Hz, 1 H), 8.02 (t, 1=9.54 Hz, 2 H), 7.93 (d, J=7.20 Hz, 2

H), 7.56 (t, 1=7.20 Hz, 1

fass General
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_ F
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158 H), 7.50 (t, 1=7.39 Hz, 2 H), 7.31 (d, J=2.40 Hz, 1 H), 7.16(41,1=5.43

Hz, 1 H), 7.12(4141,1=9.22, 2.53 Hz, 1 H), 6.61 (q, J=6.44 Hz, 1 H), 3.87
W) 3188Y$52907 (d, J=6.57 Hz, 3 H) (400 MHz., DMSO-d6) 5 PRTAUB467(¢h6058
J=9.73 Hz, 1 H), 8.32 (d,1=5.31 Hz,#¥4), 8.19 (s, 1 H), 8.12 - 8.18 (m, 2

H), 7.99.(d,1=9.85 Hz, 1 H), 7.85 (t, 159 1=5.49 H; 1 H), 7.53 -7.63 (m, 3

H), 7.17 (41,1=2.53 Hz, 1 H), 7.07 (dd, “
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1=9.16, 2.59 Hz, 1 H), 6.66(41,1=5.43 Hz, 1 H), 5.13 (d, J=5.56 Hz, 2 H),
3.85 (s, 3 1-0 (400 MHz, DMS0-4) 6 ppm 8.69 (41,1=4.67 Hz, 1 H), 8.46

- ,1160 H), 8.08 - 8.16 (n, 2 H), 8.00 (d, 1=9.73
%go?%éﬁ%%z Hz, 1 H), 7.77 (d, 1=4.80 Hz, 1 H), 7.56 - 7.65 n,&f%%é)ﬁ,w{”EGG68
7.36 (d, 1=2.40 Hz, 1 H). 7.23 (dd, J=9.22, 2.40 Hz, | 14), 5.12 (s, 2 H),
3.89 (s, 3 H) (400 MHz, DMSO-d6) 5 ppm 8.52 (d, 1=2.78 Hz, 1 H), 8.45
(d, 3=9.85 Hz, 1

Mass General

EX. Structure A MW 1 Found | Method

182 — 401 401 C

183 338 337 C

184 388 390 A




161 H), 8.41 (41,1=5.30 Hz, 1 H), 8.14 - 8.21 (m, 2 H), 7.94 - 8.04 (m, 2

H), 7.54 - 7.63 (n, 4 H), 6.85 (d,J=5.31 Hz, 1 H), 5.20 (d, 1=6.06 Hz, 2 H),
WEB(EBsHY) (400 MHz, DMSO-d6) 5 ppm 8.52 (d, 1=2.78 Hec/ti4po81486068
(41,1=9.73 Hz, 1 171 I-1), 8.40(41,1¥%6.31 Hz, 1 H), 8.34- 8.40 (n, 1 H),

8.05 - 8.15 (n, 2 I1), 8.02 (d, 1=9.85 Hz, 1 H), 7.63 -7.77 (n, | H), 7.57
(41,1=2.78 Hz, 1 H), 6.85 (d, 1=5.56 Hz, 1 H), 5.21 (d, 1=6.19 Hz, 2 H),

3.93 (s, 3H) (400 MHz, DMSO046) 6 ppm 8.51 (d, J=6.19 Hz, 1 H), 8.50

STTH) 8.40(d,
fflass General
EX. Structure MW | round | Method
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172 3=5.31 Hz, 1 H), 8.23 -8.33 (n, 2 H), 8.12 (t, 1=5.68 Hz, 1 H), 8.03 (d,
1=9.85 Hz, 1 H), 7.56 (41,1=2.53 Hz, 1 H), 6.86 (d, r5.43 Hz, 1 H), 5.21

Wb 2b5HE iz, 2 H), 3.93 (s, 3 H) (400 MHz, DMSO-d6) 5 ppia@eRie701s06s
(41,1=2.91 Hz, 1 H), 8.36- 8.43 On, H), 176 7.85 -7.95 (n, 3 H), 7.57 (d,
1=2.78 Hz, 1 H), 7.47 (s, 1 H), 6.83 (d, 1=5.31 Hz, 1 H), 5.11 (d, J=5.94

Hz, 2 I-1), 3.94 (s, 3 H), 2.29 (s, 3 H) (300 MHz, DMSO-d6) ppm 2.56 (s,
41-3), 2.59-2.68 (m, 11-1), 4.09 (s, 21-1),
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182 6.87 (dd, J -- 5.92, 2.27 Hz, 1H), 7.21 (s, 11-1), 7.63 (s, 1H), 7.65 (d,

1= 1.75 Hz, 1H), 8.08-8.16 (m, 2H), 8.17 (d, J = 1.75 Hz, 2H), 8.58 (d, J r
Wof Dkdznstkd), 9.10 (s, IH) WO 20081008539PCT/US2007/016Q68:238/016068

Example 1H NMR Data (400 MHz, R¢MSO-d6) 5 ppm 8.73 (d, J=5.18 Hz,

1 H), 8.48- 8.55 (m, 2 H),
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184 8.03 (d, 3=9.85 Hz, | H), 7.96 (d, J=9.09 Hz, 1 H), 7.70- 7.75 (m, 2 H),

7.30 - 7.35 (m, 2 H), 7.12 (dd, 1=9.22,2,40 Hz, 1 H), 5.98 (s, 21-1), 3.88
(400 MHz, MeOH) 5 ppm 8.69 (d, 1=4.93 Hz, | 14), &1

%’93%@9’ éﬁ% H), 194 8.08 (d, 1=9.22 44z, 1 H), 8.00 (d, 1=9.8%§—?é, P{jy/oreees

7.85-7.93 (in, 2 H), 7.29 - 7.33 (m, 2 H), 7.10 - 7.20 (in, 2 H), 6.05 (s, 2

H), 3.93 (s, 3 H), 2.28 (s, 3 H). (400 MHz, MeOH) 5 ppm 8.68 (d, 1=5.43
Hz, 1 FD, 8.42 (d, 1=9.73 Hz, 2 H),

' Mass General
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198 8.26 (d, J=6.82 Hz, 1 H), 8.06 (dd,J=9.47, 2.78 Hz, 2 H), 7.78 (d,
1=8.72 Hz, | H), 7.28 - 7.31 (m, 2 H), 7.08- 7.12 (m, 1 H), 6.07 (s, 2 H), |
WBO2ofsidsk (400 MHz, DMSO-d6) 5 ppm 2.33 (s, 3 H) 3.96psr41)6/10M0ss
(s, 2 H) 7.19 215 (dd, 3=9.16, 2.46 Hag 1 H) 7.38 (d, J=5.31 Hz, 1 H) 7.40
(d, 1=2.27 Hz, 1 H) 7.48 (s, 1 H) 7.99 (s, 1 H) 8.01 - 8.10 (m, 2 H) 8.54 (d,
1=9.73 Hz, 1 H) 8.80 (d,1=5.31 Hz, | H)
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(400 MHz, DMSO-d6) 5 ppm 3.89 (s, 3 H) 6.06 (s, 2 H) 7.12 (d, 3=9.09
Hz, 1 219 H) 7.29 - 7.38 (m, 2 H) 7.51 (t, J=9.03 Hz, 1H)786(d1 6.44
7.98 (d,1=9.09 Hz, 1 H) 8.12 (d, J=9.98 Hz, 1 H) 8.62,(

¥

Z(EI_OH%

7% (d, 1=4.80 Hz, 1 H) (490

MHz, DMSO-d6) 5 ppm

Zg ?/g 16063

H) 6.06 (s, 2 H) 7.13 (d, 1=8.59 Hz, 1 220 H) 7.32 (d, 1=5.05 Hz, 1H)
7.35 (s, 1 H) 7.99 (d, 1=9.35 Hz, 1 H) 8.05 - 8.15 (m, 3 H) 8.62 (d, 1=9.73
Hz, 1 H) 8.74 (d, J=5.05 Hz, 1 11)

ass General
EX. Structure e Found Method
208 i 384 385 A
S
O\\ /,
210 ~ s 462 462 A
N=—
241 408 409 A
212 40 402 A
213 ‘ O 401 402 A
- /N\N {
3]
T S




(400 MHz., DMSO-d6) 5 ppm 2.50 (s, 3H) 3.89 (s, 3 H) 5.98 (s, 2 H) 7.12
(d, 222 J=8.84 Hz, 1 H) 7.32 (d, 1=14.91 Hz, 2 H) 7.93 - 8.06 (m, 2 H)

1 1) 8.63 (d, J=8.97 Hz, 1 H) 8.74 (s, 1 H) (400 MH 5%)
&nggg&%@ég}?s H) 6.49 (s, 2 H) 7.55 (g, 1=8.84, 2.02 Hz, 2ok (ﬁm f}g" 016668
(d, 1=5.18 Hz, 1 H) 7.76 (s, 1 H) 8.27 (s, 1 H) 8.41 (d, J=9.22 Hz, 1 H)

8.54 (d, 1=- 1 .1 4 Hz, 2 H) 8.58 (s, 1 H) 9.02 (d, J=9.60 Hz, | H) 9.16 (d,
3=5.31 Hz, 1 H)

s w |l | S
214 473 57 N
215 403 404 A
216 451 | 452 A
217 419 420 A
218 467 468 A




(400 MHz, DMSO-d6) 5 ppm 3.89 (s, 3H) 3.90 (s, 31-1) 5.93 (s, 2H) 7.13

(dd, 233 3=9.16,2.59 Hz, 1 H) 7.30 (d, 1=5.31 Hz, 1 H) 7.34 (d, 1=2.40

Hz, 1 H) 7.79 (d, 1=9.73 Hz, 1 H) 7.96 (d, 3=9.22 Hz, 1 H) 8.09.(s, 1 H
%f%ﬁ"?g{g%@é??s Hz, 1 H)8.46 (s, 1 H)8.73 (d, 3=5.30 Hz, 1 ﬁ)‘ﬁﬂ%@ﬁ)}“’mm
MHz, DMSO-d6) 5 ppm 3.93 (s, 3 H?§.94 (s, 31-1) 5.12 (d, 1=6.19 Hz,

234 2 H) 6.82 (d, 1=5.43 Hz, 1 H) 7.57 (d, 1=2.78 Hz, 1 H) 7.70 (d, J=9.73
Hz, 1 H) 7.96 (t, 1=6.19 Hz, 1 H) 8.21 (s, 1 H) 8.34 (d, 1=9.73 Hz, | H)

8.41(d3=543Hz 1H)851(d J=278Hz 1 H)852(s,111)
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(400 MHz, DMSO-d6) 8 ppm 1.37 (t, 3=6.95 Hz, 3 H), 3.89 (s, 3 H), 4.19
(g, 238 1=6.95, 2 1-1), 6.01 (s, 2 IT), 7.12 (dd, J=8.91, 2.46 Hz, 1 H), 7.28

-%3@P3H)792(d 1=7.71 Hz, 1 H), 7.97 (d, 3=9.09 Hz, 2
hEkes ﬁ%?H)ssl(ngssH 1'H), 8.73 (d, J=5.18 HZ,
MHz,

H

g {g)szgﬁééisoss

DMSO-d6) 5 ppm 3.88 (s, 3 H) 5.03 (s, 2 H), 7.12 (dd, J=9.16, 245
2.46 Hz, 1 H), 7.25 (d, 1=5.31 Hz, | H), 7.27 -7.31 (m, 1 H), 7.34 (d,
1=2.53 Hz, 1 H), 7.50- 7.59 (m, 1 H), 7.63 - 7.74 (m, 2 H), 7.90 - 8.00 (m,

)\ 8.74 lr~|’ll:Q1l_l7’ll-l\ on')(<:1|-|\
L )OO T
Mass General
EX, Structure MW Found | Misthod
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(400 MHz, DMSO-d6) 5 ppm 3.88 (s, 3 H), 6.04 (s, 2 H), 7.13 (d, 1=10.86
245 Hz, 1 11), 7.24 (d, J=5.31 Hz, 1 H), 7.34 (s, 1 H), 7.45 (d, J=6.44 Hz,
1 H), 7.50 (t, 1=6.63 Hz, 2 H), 7.78 (d, 1=7.45 Hz, 2 H), 7.89 (d, J=12.25

B2 24084987387 (d, 3=9.22 Hz, 1 H), 8.74 (d, 1=6.19 Hz, 1 H), BG4UE47{4)6068

WO 2008/008539PCT/US2007/016G88 237 Example 1H NMR Data
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247 (400 MHz, DMSO-do) 5 ppm 3.91 (s, 31-1), 5.16 (d, J=5.94 Hz,
11-1), 6.91 (d, 1=5.31 Hz, 1 H), 7.32 (t, J=8.34 Hz, 1 H), 7.55 (d, J=2.53

by

7- 7.63(m, 1 H), 7.64 -7.74 (m, 2 H), 7.83 (d, J=

P

5(m, 2H),8.50(d, 1=2,53 Hz, 1 H), 9.11 (s, 2 H

/é]%gl)%’/ﬂ]lé%?i

MHz, DMSO-d6) 8 ppm 3.88 (s, 3 H) 6.02 (s, 2 H) 7.12 (dd,J=9.16 Hz,

ww | fme | cones
233 as7r 388 A
234 387 3B8 D
235 401 402 [0
2356 440 441 A
237 458 459 A




252 111)7.25(d, 1=5.31 Hz, 1 H) 7.30 - 7.42 (m, 3 H) 7.73 -7.89 (m, 3 H)
7.89 - 8.01(m, 2 H) 8.73 (d, 1=5.31 Hz, 1 H) 9.01 (s, 1 H) (400 MHz,
DMSO-d6) 8 PPm 3.88 (s, 3 H) 6.02 (s, 2 H) 7.12 (dd, J=9.16 H; 252 1 H)

Y O5(8/%985%81 Hz, 1 H) 7.30- 7.42 (93,73 H) 7.73 -7.89 (m, 3 B§ ¥/igeplo7/016068

EX. Struciurs WY s;agiis& ggeu:g?;
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240 o 417 A
241 417 416 A




8.01 (in, 2 H) 8.73 (d, J=5.31 Hz, 1 H) 9.01 (s, 1 H) (400 MHz, DMSO-ds)
8 ppm 3.88 (s, 3 1-1) 6.00 (s, 2 H) 7.12 (dd,J=9.09 Hz, 254 1 H) 7.26 (d,
J=5.43 Hz, 1 H) 7.33 (d, J=2.40 Hz, 1 H) 7.51 -7.71 (in, 2 H) 7.81 -8.02

WP 2P$H%839% (d, 1=5.30 Hz, 1 H) 9.08 (s, 1 H) PCT/US2007/016068
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(400 MHz, DMSO-d6) 5 ppm 2.76 (d, 1=4.29 Hz, 3 H) 3.88 (s, 3 H) 6.03
(s, 2 259 H) 7.13 (d,1=8.84 Hz, 1 H) 7.26 (d,../=5.05 Hz, 1 H) 7.33 (s, 1
H) 7.54 (d, 1=7.58 Hz, 1 1-1) 7.79 (d, 1=7.83 Hz, 1 H) 7.85 - 8.04 (n, 4
VP 808Y94§5¥=3.66 Hz, 1 H) 8.74 (d,1=5.31 Hz, 1 H) 9.12 (s, BCEfyS2007/016068
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(400 MHz, DMSO-d6) 5 ppm 3.88 (s, 3 H) 6.00 (s, 2 H) 7.12 (dd, J=9.09

Hz, 263 1 H) 7.26 (d, /=5.18 Hz, 1 H) 7.33 (d, 1=2.27 Hz, 1 H) 7.65 - 7.69

‘%m, LH) 7.60-7.74 (in, 1 H) 7.92 - 7.97 (n, 3 H) 8.08 (d, J=2.27 Hz 1 H
G AE00

128.18 Hz, 1 H) 9.07(s, 11-1) PCT/US2007/016068
210
Mass General
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(400 MHz, DMSO-d6) 5 ppm 3.88 (s, 3 1-1) 6.01 (s, 2 1-1) 7.11

(dd,J=9.22 Hz, 266 1 H) 7.26 (d, 1=5.30 Hz, 1 H) 7.29 - 7.37 (m, 2 H)

7,60 (d, 1=6.95 Hz, 2 H) 7.89 - 8.01 (in, 3 H) 8.75 (d,1=5.31 Hz, 1
AYBHCE T H) (400 MHZ, DMSO-g6) 6 ppm 3.88 (s, 3 H) Ph& FS27 16068
7.11 (dd,J=2.40 Hz,

Masy General

B Structure R Found Method
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F

256 E ZaN 400 401 A
257 450 460 A




267 1H)7.26 (d, 1=5.31 Hz, 1 H) 7.34 (d, 1=2.27 Hz, 1 H) 7.79- 7.93 (in,
3H) 7.93-8.04 (m, 2 H)8.75 (d,1=5.31 Hz, 1 H) 9.14 (s, 1 H) (400

SO-d6) 5 ppm 3.89 (s, 3 H) 6.01 (s, 2 H) 7.14 (dd, J=
W‘}l&’%a’% -7.26 (n, 2 H) 7.35 (d,1=2.53 Hz, 1 H) 7.55 é’fgfif%@wgf%s

1H)
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7.78 (dd,J=9.60 Hz, 1 H) 7.93 - 8.00 (m, 2 H) 8.74 (d, 1=5.31 Hz, 1 H)
8.97 (t, 1H) (400 MHz, DM80-d6) 5 ppm 2.50 (s, 3H) 3.89 (s, 3 H) 6.06

& 268)e6s3d (d, 279 1=7.58 Hz, 1 H) 7.25 (d, 1=2.40 Hz, 1 HpFdBsf8e A0 16068
H) 7.66 (s, 1 H) 7.91 - 213
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8.01 (m, 3 H) 8.74 (d, 1=5.68 Hz, I H) 9.18 (s, 1 H) (400 MHz, DMSO-d6)
6 PPm 3.88 (s, 3 H) 5.92 (s, 2 H) 6.15 (s, 1 H) 6.69 (s, 283 1 H) 6.94 (s, 1

\,W)Z(Pillg/ﬂ%g $=8.91, 1.96 Hz, 1 H) 7.29 (d, J=5.18 Hz, 1 H) 7??@'52007/016068

12177 Hz 1 H) 7.81 -7.90 (n, 2 H) 2,98 (d, 1=9.22 Hz, 1 1-1

EX. Structure mw | Tleee Mothod
268 418 419 A
267 436 437 A
268 512 512 A
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(d, J=5.18 Hz, 1 H) 8.88 (s, | H) 11.49 (s, 1 H). (400 MHz, DMSO-d6) 8

ppm 3.88 (s, 3H) 6.03 (s, 2 H) 7.13 (dd, 1=9.16, 2.34 Hz, 1 H) 7.25 (d,
J=5.30 Hz 1 H) 7.33 (d,1=2.15 Hz, 1 H) 7.43 (t, 284 1=7.14 7.50
WOEEPAS Rz, 2 H) 7.75 (d, 1=7.45 Hz, 2 H) 7.85 (d, enb o

iBass General
EX. Structure M Found Miethod
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1=8.72 Hz, 1 H) 7.96 (d, J=9.22 Hz, 2 H) 8.74 (d, J=5.31 Hz, 1 H) 9.00 (s,
1 H). (400 MHz, DMSO-d6) 8 ppm 3.89 (s, 3 H) 6.03 (s, 2 H) 7.11 -7.21
(R, 243285, 724 (d, 3=-5.30 Hz, 1 H) 7.34 (d,1=2.27 Hz, 1 rg _ @7
(M, 2 14) 781 (dd,J=9.60, 1.14 Hz, 4, H) 7.96 (dd,J=16.55, 9. %2337 16068
8.73 (d, 1=5.18
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G1s
EX. Strueture W Found Method
274 425 427 A
275 O 430 434 A
P
F
278 F 435 435 A
Ci
277 417 417 A




Hz, 1 H) 8.96 (s, 1 H). WO 2008/008539PCT/Ci 82007/016068 238
Example 111 NNIR Data 287 (400 MHz, DMSO46) 5 ppm 2.23 (s, 3 H)

389E§2 3H§602(S 2 H) 7.14 (dd, 1=9.16, 2.46 Hz, 1 H) 7.20 -7.26
2.53 Hz, 1 H) 7.47 (s, %H)??G(dd\] =9.66, 1.45HY

7.94 (dd, 1=18.88, 9.41 Hz, 2 H) 8.74'(d,1=5.18 Hz, 1 H) 8.92 (s, 1 H).

%YIGIGOGS

290 (400 MHz, DMS0-6/6) 5 ppm 3.89 (s, 3 H) 6.02 (s, 2 1-1) 7.15 (dd,
J=9.28, 2.34 Hz, 1 H) 7.25 (d, J=5.31 Hz, 1 H) 7.35 (d, 1=2.27 Hz, 1 11)
7.87(d-/=10.36.Hz, 1 H) 7.98 (d, J=8.84 Hz 2

1-1).

45 (s, 1 H)

8.74.(d,

J=8.43 Hz, 1 H) 9.06 (s, 1 H) 9.17 (s, 1 H) 291 (400 MHz, DMSO}d6) 5
ppr? 2.46 (s, 3 H) 3. 89'519; 3H)6.01(s, 2 H) 7, 14i$di, 1=942242.58 e lat
B) 7.25 (d, .1=5.31 HZ"P'T%.35 (d, 1=2.40 Hz| ¥'W¥)| 7. 3@al H) Fetivod
(dd, J=9.60, 1.52 Hz, 1 H) 7.97 (d, 1=9.22 Hz, 1 H) 800 (d, J=9.60 Hz, 1
HY-B:75-(a-J=5:31-Hz-+-H)-9-29-(s1-+H)
/
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295 (400 MHz, DMSO-d6) 5 ppm 3.93 (s, 3 H) 5.14 (d, 1=5.94 Hz, 2 H)

6.91 (d, 1=5.18 Hz, 1 H) 7.57 (d, 1=2.02 Hz, 1 H) 7.73 (s, 1 H) 7.76 (d,
Woldhdlbdzssl 11) 8.35 (t, 1=6.00 Hz, 1 H) 8.43 (d, 1=-4.80 Ha ki B3 16068
(d,1=-2.53 Hz, 1 F1) 9.17 (s, 1 H) 29%{£00 MHz, DMSO-d6) 5 ppm 2.30

(s, 3 H) 3.89 (s, 3 H) 6.03 (s, 2 H) 7.07 (s, 1 H) 7.13 (dd, J=9.09, 2.53 Hz,

1 H) 7.25 (d, J=5.43 Hz, 1 H) 7.35 (d, 1=2.40 Hz, 1 H) 7.88 (dd, 1=9.73,

1.39 Hz, 1 H) 7.96 (d, J=9.22 Hz, 1 H) 8.04 (d, 1=9.60 Hz, 1 H) 8.75 (d,

T=5-31 Hz-TH) 9-29(s 1 H)-298-(400-MHZ-DMSO66)-5-ppm-3.93{(s-3

H){5.16 (d, ,1=5.94 Hz, 2 H) 6.91 (d, 1=5.43 HZ, 1 H) 7.56 (d, J=P.27 Hz, 1
H) 7.83 - 7.94 (M, 3 H),8.34.(t, 1=5.75 Hz, 1 1-1),8,A3 (chads5. 18| idznbri(
B% %2 (d, J=2.27 Hz, 1 H) 9.14 (s, 1 H) 302 (400 MHz| DNiS®I6) | SHstred
2.22 (s, 3 H), 3.88 (s, 3 H), 6.03 (s, 2 H), 7.04 -{7.42{(m, 4 H), 7.50 (s, 1
H), 7.79 (0, J=9.47 Az, TH), 7.97 (0, J=6.06, 1) 876 (d;1=1895,2H)
306 (400 MHz, CHLORQéORM -d) 5 ppm 4.72((s, 1|H) 7.27 (dd,|J=9.59,
1 56 Hz, 1 H) 7.41 (dd, J=8-3% Hz, 1 H) 7|62 - 7.66 (m, 2 H) 7.69
dfl, J=9.68, 0.88 Hz, 1 H){, . (m,lH)805-8,12(m,2—|)8.92
ze%d 1, J=4.21, 1.66 Hz, 1 H) 387400 MHz, DMSO-d6)) 8 ppm 5.03 (s, 2 H)
49 (t, J=7. z,11-0 7.57 (t, J=7.43 Hz, 3 H)*384 (d,3§47.43|Hz,” H)
7.93 -8.02 [m, 1,“1‘4) 8. osw%g Hz, 1 H) 8.12 - 8.20 (m, 2 H) 8.27 (s,

4.2

: 9.00 (d, J=6.46 Hz, 1 H) 9.11 (d, J=5.09 Hz,
1H)9.22 (d, J=3.9 Hz, TH)N
N

283 371 372 A
284 382 383 A
285 388 389 A




308 (400 MHz, DMSO-d6) 5 ppm 2.32 (s, 3 H) 5.00 (s, 2 H) 7.92 (d,
J=9.54 Hz, 1 H) 8.01 (t, J=15.56, 6.53 Hz, 2 H) 8.1 6 (d, J=8.53 Hz, 1 H)
. 1).8.37 (d, J=9.03 Hz, 1 H) 9.04 (d, J=8.03 Hz, 1 H%%
ﬁ&ggﬂgﬁi{% >J%4.52 Hz, 1H) 315 (400 )4z, DMSO-d6) 5 ppm 5. “é‘]{%%%ﬂ?)lf‘m
7.52 -7.62 (in, 3 H), 7.62 - 7.71 (m, 1 H), 7.83 (d, 1=7,07 Hz, 1 1-1), 7.93
(d, 1=9.73 Hz, 11-1), 8.01 - 8.11 (m, 3 H), 8.21 (d, 1=6.06 Hz, 1 H), 8.41
(d, 1=9.85 Hz, 1 H), 8.55 (d, J=5.94 Hz, 1 H), 9.32 (s, 1 H) 323 (400 MHz,
—ODEL3) 5 ppm-3.84-(41=7.33 Hz, 2 H), 3.93-4.00(m 5 H) 733 (d
1=04.42 Hz, 1 H), 7.48 - 7.56 (n, 4 1-1), 7.59 (s, |1 H),|7.85 (dd, 1+745, 1.7}
H2, 2 H), 8.11 (d, 1=9.73 Hz, 21-1), 8.69 (d, 1=4.42 Hz, fakdd 8.12herai
EX=p 90 Hz, 1 H) WO 2008/808539PCT/US2007/114068@8% ExampleaH
NVR Data 328
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(300 MHz, DMSO-d6) 5 ppm 4.48 (s, 2 H) 6.90 (d, J=8.33 Hz, 1 H) 7.14
(dd, J=8.11, 1.39 Hz, 1 H) 7.42 (d, J=1.46 Hz, 1 H) 7.53 - 7.71 (m, 3 H)

979 Hz, 1 1-1) 8.05 -8.22 (m, 2 H) 8.42 (d, J=9.79 %«2 .
‘&‘?,%%5‘.‘]‘}%%’23(300 MHz, DMSO-d6) 5,gpm 2.01 (s, 3 H) 3.34 Fséﬁ ‘1??59%&053
(s, 2 H) 7.32 (d, .1=7.60 Hz, 2 H) 7.51 (d, J=7.45 Hz, 2 H) 7.59 (s, 3 H)

7.94 (d, J=9.50 Hz, 1 H) 8.111s, 2 1-1) 8.42 (d, J-=9.65 Hz, 1 H) 9.89(s, 1

H). 336 (300 MHz, MeOH) 5 ppm 2.31 (s, 3H) 4.79 (s, 2 H) 7.29 (s, 1 H)
7.51(dd J=8.33,4.38 Hz 1 H) 7.70(s, 1. H) 7.82 (d 3=9.79 Hz, 1 H) 7.85

-7190 (m, 1 H) 7.95 - 8.01 (m, 1 H) 8.03 (s, 1 H) 8.14 (d, J=9.79 Hz, 1 H)
8.34 (d, 5=8.62 Hz, 1 H) 8.79 (dd, J=4.31, 1.68|Hz 1§ H) 3832 (300:Mtdzar
ECHLOROFORM-d) 8 BB 4%5 (s, 2 H) 7.35 - 7481, Féna 57| (sethod
3=8.18, 6.43 Hz, 2 H) 7.82 (d, J=8.62 Hz, | H) 7,91 (4, 1 H) 8.08 [d, J=8.62

\ Lel i — —_— D —_
Hz-4-H)-8:33-{e 5_8553 Hz 2 H)-8-21{(6-1=0-79-Hz-3 H)-8.90-(H, 5=4.2
Z

Hz, 1 H). 338 (300 M ORM-d) 8 ppm 4.85 (s, 2 H){6.97 -
7.06 (m, 1 H) 7.35 -7.43 (in,_LK) 743 -7.51 (m} 3 H)|7.84 (d, J=8.62 Hz, 1
H)17.93 (t, J=4.90 Hz, 1 H) 1=-8.48 Hz, | H) §.13 (d, J=8.77 Hz, 1
| 299)i8.20 (d, J=9)% 1 H) 8.89-fld,J=4.17, 1.68447, 1 H)e®@39 (BOOAMHZ,
CHLOROFORKA-dM5 ppm 4.84 (s, 2 H) 7.17 - 7.26 (i, 2 H) 7.39|(dd,

J=B.18, 4.24 HZ51 H) =9 .79 1-1z, 1 H) 7.85 (dd, 5=8.§0, 1.97

Hz, 1 H) 7.88 - 7.96( 91 - 8.13 (m, 2 H) 8.16(d, J=9.79 iz, 1 H)
0

fo) 9(,4.-1 iy ECW Mo 7 W B ~ % IV S |- 11_1) 34
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(300 MHz, CHLOROFORM-d) 5 ppm 4.84 (s, 2 1-1) 7.34 (d, J=9.65 H; 1
H) 7.40 (dd, J=8.18, 4.24 Hz, 1 H) 7.48 (d, J=9.65 Hz, 1 H) 7.61 -7.69 (m,
1 H) 7.74 -7.80 (m, 1 H) 7.83 (dd, 5=8.62, 2.05 H; 1 1-1) 7.90 (s, 1 H) 8.08
N 58108532, 11-1) 8.12 (d, 5=9.06 H; 1 H) 8.18 (d, J=9.79 HZ/§¥5p17/016068
8.89 (dd, J=4.17, 1.68 Hz, 1 H). 341 6@00 MHz, CHLOROFORM-d) 5 ppm
4.01 (s, 3H) 4.79 (s, 2 H) 7.25 (s, 1 Fl) 7.38 (dd, J=8.33, 4.24 Hz, 1 H)
7.81-7.89 (m, 2 H) 7.91 (s, 1 1-1) 8.00 (s, 1 H) 8.03 -8.10 (m, 2 H) 8.11 (s,
1H) 8.88 (dd, J=4.24, 1,61 Hz, 1 H). 34 2 (300 MHz, DMSQ-d6) 5 ppm
4.74 (s, 2 H) 7.45 (d, 1=2.63 Hz, 1 H) 7.53 (ad,}.1=8!62, 1.90 Hz| 1 H)
7.86 -7.61 (m, 3H) 7.79 (s, 1 H) 7.84 (d, 1=8.62 Hz,|1 4(d,J=
£kiz, 1 H) 8.10 (dd,1=65500 Hz, 2 H) 8.42 (d,higg.?;ﬁ%f,% H) é%&%?
5=P.78 Hz, 1 H) 10.29 (s, 1 H). 343 (400 MHz, [DMSP-4) 8 ppm 5.98 (d,
5=R 74 H; 1 H) 599(s 2 H) 605(d 1=039Hz 1H) 740(d, 3=274 Hy
1 K1), 7.58 - 7.64 emc;’ 1=9.59 Hz,{1 H)}8.00(d, 5=9.78 Hz, 1
=9.78 Hz, 1{H), 11.44 (br. s., il H)

H)| 8.10- 8.16 (m, 2 1-1), 8.44 (d,
Although the pharmacolodfcal properties of thejcompounds of the current
inviention vary Wjth structural ch&nge, in genergl, actjvity possessed by
2¢Bdse compoun y be demonstrated in viva,4Ehg phasezacological
praperties of th&¢ is invention may bé confirmed by a
nuber of pharmacologjcal inj vitrgsassays. The exemplified
~ pharmacological assays, Which#éllow, have begn carried out with the
compounds according to tle invention. The exempllaf}ed WO
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compounds of the present invention demonstrated a Ic between 20 RM
and 0 3 nM. lllustrative activity values are provided in the following table. -
WO 2008/008539PCT/US2007/016068 243 Ex. cMet K (AM) 326 0.3936
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The efficacy of the compounds of the invention as inhibitors of HGF

related activity is demonstrated as follows. ¢c-M

et receptor assay Cloning,

xpressmn and Purification of c-Met Kinase Domain A PCR%Produc

‘38\/%%% fadidues 1058-1365 of c-M (c-Met kinase domain) S

EREraEy

from Human Liver QuickClonerm cDNA (Invitrogen) using forward primer
5'- ATTGACGGATCCATGCTAAATCCAGAGCTGGTCCAGGCA-3' (SEQ

ID NO. 1) and reverse primer

'%'-ACAACAGAATTCAATACOGAGCGACACATTTTACGTT-3' (SEQ ID

. 2). The PCR product is cloned into a modi

vector (harboring the ene for S. japonicum glytathigne g-transferage. .,
Exmimediately upstrearP3FH& multiple cloning st#isingrstangard method

molecular biological techniques. The GST-c-M

fied pFastBacl expression

bt kinase domain fusion

(PST Mebt-gene-is-transposed-into-full-length-Haculdvirus DNA_Using.the
B3 are infected with the
rec infected cells are harvested
by C. The pellet is

30mes @3@. 5 MzdlaC1,i110 mM 2+
mée V) prétease inhibitor
co eneity, and the cells are
dis 10,000 psi. The resulting

\lﬂ'Fr\r Q0.

=y~ ate-is ucrluuugcd at 4~ TAAC AR MAS LA mt-at-4-Cland-the-su

is |pdsorbed onto 10 ML ofglytathione sepharoserm{4B (AmersHam) by

batch method. The slagr ' d gently overhight at 4C. The

resin is harvested.b ugadion and washed thrge times withf 40 mL
3CByffer A by bat@t( sin is washed|tPtéé tim@43vith bufféy B

(bpffer A adjuste«b 5 O i
eluted with buffer B corjtaining 23¥riM reduced

less protease inhilitors). The

fractions are analyzed by™2 S-PAGE and cong¢entrated to <10 mL (-10

lutathion

11

rotein is
glutgthione. Elutéd

m@/mL total protein),-Fhe

exclusion chromatograph

398 DS-PAGE apnd i€ appropriate fractions are potfted and*¢dncentrat®d to
-1img/mL. Th ~ s. aliguotted and stored fat -8QC. Alternatiye
purification of human GST clVﬂET rpm Baculavirusicells Baculovirus

cells are broken in 5x (volU 'ht) of Lysis

Q. 3/008539PCT/U$2007/016068 244
cancentrated protein is sgpara; Superdextm 200 (Amersham) size

' Tris, pH 7.5,0.! M{NaCl, 10
mM 2- mercaptﬁ)etha ol 10% egroI). The fractions are analyzed b

Buffer (50 mM HEPES, pH

8.0, 025" M NacCT, 5Totvi
P tease Inhlbltors\(Roc
lysed cell suspension nirifyiged
Beckman ultraceptrifuge TH5 r

with 10 ml of Glutathione Sepharose 4B from Amersham Bioscignces

3tp7-45748. Jbation is catked out overnighitin a céfBroom O
(approximately The resin and supernatantjis poured into an
agpropriatg ' Sk mn and theiflow through supematant
was collected. The resip i shength 10 colgmn yolumes (100 mL) of

Lyisis Buffer. The GST-CW

100,000/ x g (29,300 rpm)iin a

Yoglyrerorptus Comptete
et per 50 mL buffer). The

supefnatant is ingubated

L offl 10 mM Glufathione

(Sigma iG=2251) T Lysis Buffer The etution 1S

coftectedas 15 mLC

fractions. Aliquots of the elution fractions are run on SDS PAGE (12% Tris
Glycine gel, Invitrogen, #EC6005BOX). The gel is stained with 0.25%
Coomassie Blue stain. Fractions with GST-cMET are concentrated with a

Vivaspin 20 mL Concentrator (#VS2002; 10,00

MW cutoff) to a final

volume less than 2.0 ml. The concentrated GST-cMET solution is applied
to a Superdex 7516/60 column (Arnersham Biosciences #17-1068-01)
equilibrated with 25 mM Tris, pH 7.5, 100 mM NaC1, 10 mM

mercaptoethanol, 10% glycerol. The GST-cME

T is eluted with an isocratic

run of the above buffer, with the eluent collected in 1.0 mL fractions.

Fractions with significant ODzso readings are r

un on another 12% Tris

Glycine gel. The peak tubes with GST-cMET are pooled and the Duo is

read with the column buffer listed above as the
2°0021N0NQE0PCT/I IR2NN7/01RNARQ

blank buffer. WO



245 Phosphorylation of the purified (JST-cMET is performed by incubating
the protein for 3 h at RT with the following: a) 100 mM ATP (Sigma
#A7699) b) 1.0 M MgC12 (Sigma #M-0250) c) 200 mM Sodium__

SHate (Sigma #S-6508) d) 1.0 M Trig-HO, pH 7.00 (i0uE8a) &yieves
H20 f) GST-cMET Final concentration 25 mMm '

Plass Generat
EX. Structure P Found Method
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100 rnM 15 mM 50 mivl 0.2 - 0.5 mg/mL After incubation, the solution

is concentrated in a Vivaspin 20 ml Concentrator to a volume less than

2.00 ml. The solution is applied to the same Superdex 75 16/60 column
W8R8 A ter re-equilibration. The GST-cMET is eluted as HELEHBRHI16068
above. The elution fractions corresp%ﬁ’?ding to the first eluted peak on the
chromatogram are run on a 12% This Glycine gel, as above, to identify the
fractions with GST-cMET. Fractions are pooled and the OD280 is read

with the column buffer used as the blank. A Kinase reaction Buffer is

prepared as follows: Per 1L 60 mM HEPES pH 7.4 1 M stock 16.7 X
fzes General
EX. Structure i Found Method
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60 mL 50 mM NaCl 5 M stock 100 X 10 mL 20 mM MgC12 1 M stock 50 X
20 mL 5 mM MnC12 1 M stock 200X

WO 2008/008339 PCT/US2607/016068
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5 mL When the assay is carried out, freshly add: 2 mM DTTIMstock500 X
0.05 % BSA5% stock100 X 0.1 mM Na30Vv40.1 M stock1000 X WO
2008/008539PCT/US2007/016068 246 Fresh add SA-APC (PJ25S

: W%%Sl}l%%:é%reptavidin-AIIophycocy %1 Conjugate, Prozyme W&%‘U&ﬁ(&m 016068
Eu-PT66 ( Eu-W1024 labeled anti-phosphorotyrosine antibody P166,
ADO0069, Lot 168465, Perkin-Elmer Inc.) to reach the final concentration:
0.1 nM final Eu-PT66 11 nM final SA-APC '

Mass General
&
EX. Sructure W Found | Method
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Methods: 1. Dilute GST-cMet (P) enzyme in kinase buffer as follows:
Prepare 8 nM GST-cMet (P) working solution (7.32 gM to 8 n.M, 915 X, 10
woteshddsanl). In a 96 well clear plate [Costar #3365] add 1BOISI®07/616068
eleven columns, in one column addZ290 ui kinase reaction buffer alone. 2.
Assay plate preparation: Use Biomek FX to transfer 10 pL 8 nM GST-cMet
(P) enzyme, 48.4 nL kinase reaction buffer, 1.6 p.L compound (in DMSO)
(Start concentration at 10 mM, 1 mM and 0.1 mM, sequential dilution 1:3

fo feach 10 testpoints) in a 96 well"costar cledr platg [Costar # 3365], mi
seyeral times. Then incubate the plate at RT fof 30 mm. 3. Prepare

ggastrin and ATP worlkiiagesmadution in kinase reaLtign [buffEgEs fol hma

repare 4 p.M Gastrin and 16 pM ATP working; solution Perio me ﬁag?ri q

4 .M stock(500 pM to 4 p.M, 125 X)80 p.L ATF 16 pM stock(1000 p.M to

16[!AM, 62.5 X)160 itL Use Bigmek EX to add 20 pi ATP and Gasstrin
waorking solution to theegésay p!&t‘é% start reaction, {ncubate thejplate at
RT for 1 h. 4. Transfer _redction product atjthe end of 1 h intp 80 uL
I-ITRF buffer in black plate [’CT) ; eld on Piscover after 30 min
ingubation. Assay condition:g

fale
328 347 348 A

330 N / 32 393 A

331 317 318 A

332 343 344 A




Km ATP +6 uM [ATP]4 p.M Km Gastrin/p(EY)3.8 pM [gastrin]l uM WO

2008/008539PCT/US2007/0160

trin for various enzymes were determined by HTRF/33P labelin
Examples 1-2
exhibited activity with 1050 values |
Human PC3 and mouse CT26 cells are

‘%I%Sﬁiﬂgu’%‘ﬁ%ds.

autophosphorylation assay

68 247 [enzyme]l nM Km ATP, Km
and

8, 30, 33-34, 36-37, and 3@%32007/%068
eﬁgg than 0.5 p.M. c-Met cell-based

available obtained from ATCC. The cells were cultured in a growth

medium containing RPMI| 1640,

penicillin/streptomycin/glutamine (IX) and

5% FBS. 2 x 104 cells in medium were plated per Will in a 96 well plate
ang incubated at 37 C overnight. The cells were ser m-%k%g\éed tyc;en .
gfeplacing the growth Afedkrevith basic medium (BMEM jgw,giucd S@gﬂf@ni
BSA, 120 tiL per well) at 37C for 16 h. Compounds (either 1 mMjand 0.2

m).in 100% DMSQ.were serially diluted (1:3) 3333ifald .on.a 96 well
plate, diluting 1:3 with SO from column 1 to{11 (dolumns 6 arjd 12
re¢eive no compound) Copipotid samples (2.4 pl ger well) werg diluted
with basic medium (240 pLY}n 96 well plate. The cklls were washed
agce with basicsfiedjum (GIBCS, DMEM 1188%-£6) thegsgompoung,
solution was and iOO QJ_). The cells were in¢ubated at 37 C for | h. A (R
mg/mL) solution df CH@HGR RS p.L) was diljted with 30 mL bhsic
medium to provide a final conegntration of 500 hg/mf. This
HGE-containing media (120 Ml ) was transferred to a 96 well plate
Campounds E(‘l v “added to the HGF-cgntaining media apd mixed
welll. The mixture f\mé (GF/compound (100 ML) was addedito the
cells (final HGF contcg 250 ng/mL) thep incybated at 37{C for 10
3#in. A cell lysate buffer (20 mL) svas prepared ¢@afajning3%% Trijon A
X-100, 50 mM Trig-g N _ J_\_/Il aCl, Protdase inhibitor (Sigima,
#P1-8340) 200 p @ %% Mhibitor (Complete, # 1-697-498) 2
tablets, Phosphatase (Sigma, #P-57;E6) 200 pl., and ajsodium
vahadate } 8 b1 300 mM NaVO03, 6 pl.
HZ (90 NIL). The cells were
e 4190t 136).then |ysis,
bu incubated on ice fof 20 mm.
—N
N
336 / ‘ 357 358 A-
337 391 303 A




The IGEN assay was performed-as follows: Dynabeads M-280
streptavidin beads were pre-incubated with biotinylated anti-human HGFR

24 boant-human-HGFR (R&D system, BAF527 or BAF328@u$fid /016068

pg/mL + 360 pL Beads (IGEN 4100291+ 5.4 pL buffer - PBS/1 A
BSAJO.1% Tween20) by rotating for 30 min at RT. Antibody beads (25
ML) were transferred to a 96 well plate. Cell lysate solution (25 ;IL) was
transferred added and the plate was shaken at RT for 1 h.

Anfi-phosphotyrosine 4G10 {Upstate 05-321)(
WO 20081008539PCTIUS20071016068 248 P
E% ach well, then incgpadgelfor 1 h at RT. Anti-
IGEN #110087) (24 itL Antibody + 6 mL bu

to pach well, then incubated at RT for 30 min. |

9.7

BS) (
ngwise
fer) (1.2
X PB$

12.5 pL) was

5 (175 uL) w

6t tX
5 added

31 eneral

Geed

as added

[antibody

2

to each well and the elegtipchemilumineseenc
Raw data was analyzeg usipgad parameter fi
values are then det rmivie

ad activity in

4-bFSf. Stock conc
R&DP-tHuy-bFGF: I\rlr]nnl 139 Mi—oef-the appropHa

{ Examples 2,

entra

2t \/
te—-V

was

equ
e. EX
bited

CT2

htion in XLF

4.6l
6 cells with
lion of 180

GEN™M8
t. IC50
6-8, 11,
C3 cells
-21,
C50
/pL:

to-the.2K
to-tHe

read by an

amples 2, 4
activity, in P
8, 11-13, 1f

hiclae-ahow
FHEHE-a0V6

p.g vial Iyophilized viay. L, Of the [180 ngﬂ
i oncentratlon

Epipendorf microfuge tubes ont&i’nlng solutiond

Df 3.7
igauge needle wa
nch. $¥is tip

iL] st

apu
troce
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of either 0.1% B

bck vial and
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ntration.
S cut off
wagther

baper

5 MM conce

llulose filter
placed into
SA in

PB
MN
45

34P

S vehicle, 10 WA rHu=NEGF (R&D Systems
/l rHU-bFGF (R&D Y mneapolls, MN
60 mm bepore use. B

Minneapolis, MN
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disk
”H%

mpounds of -* pregent nventl
s than 50 fhg/kg/day. T

co
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A431 cells

ngio

henesis at a dose of
5 (ATCC) ar

), or 3.75
soak for
bsorbs

pockefss

CA

expanded in culture, harvastedard |nJected sulpcuta 1eously into {5-8 week
UI ICIIIGIU IIUUC IIIIL,C ICNJJ. ||u1||u uIIaIICD N\ I I_ClL o) (n i‘ 5 15 .
Subsequent administfatio ompound by oraq(l gavage (10 - 20
mpkJdose) begigs a ym day O to day |29 past tumor cel
challenge and geg raIIy c s either once 9or twi¢e a day for the
34utation of the ekpek E£ssion of tumg rsﬁlio vth ig‘%llow d b?
three dimensionaltcali ements and recordgd as a function of

time. Initial statistical an

dBne by repeated m

[ hoc

basures anajysis of
testing fo, multiple

vauance ( RMANOVA) folldwed %y Scheffe pos
col -:13)
Co
rnp
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mpounds o: thg pH
k. Tumor models

ive at

s the

tells (
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S Riv

negative control.
doses less than 150
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utanesuisly into -8
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WO 2008/008539PCT/US2007/016068 249 Labs) (n=10). Subsequent
administration of compound by oral gavage or by IP (10-100 mpk/dose)
WIS a¥where from day 0 to day 29 post tumor cell challengerandosz/016063
generally continues either once or twige a day for the duration of the
experiment. Progression of tumor growth is followed by three dimensional
caliper measurements and recorded as a function of time. Initial statistical
analysis is done by repeated measures analysis of variance (RMANOVA),

EX.

followed by Scheffe post hoc testing for mujtiple comparisons. Vehicl
alone (captisol, or the like) is the negative gontrgl. Comounds of the
present inventionswikbesactive at 150 mpk. LS f,;‘ﬁg
adenocarcinoma tumor cells (M10.145 cellg, ATCC) are expanded in

culture, harvested and |n|ected subcutaneously into 5-8 week old fema

e
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nude mice (CD1 Aupth Chates River Labs) (n=10). Subsequient
administration of co Jiodd by oral gavage or by IF (10-100 mpk/dose
begins anywhere fromeray 0o day 29 post tumar cell challenge and
generally cd bs elther onge or twice a da3Afor the¥dratioh of the
experiment. Pregressi gmor growth isjfollowed by threg dimensi¢nal
caliper measurementg ang. ecdrded as a fg nction of time. Initial statistical
analysis is done by repéated measures andlysis lof variance {RMANO VA),

N—r

followed by Scheffe post hoc testing for multiple comparisons. Vehicle
alone (captisol, or the like) is the negative control. Compounds.of the

Emg}:ﬁﬁeent nvention will be active at 150 n cI)%‘r&hsg)gggu|_AT|o|\|5, Also

racdd within this invention is a class armaceutical compositions

comprisingtoevaatly B RBUREL ISk §184qu reas IMyVERQrH 8ss0aklien.78 Hz, 1

with one| @{)na)«ue (texit] phamid;aunte |y at;oalid datrieisend/en, 7.58 (d,

diluents priloradua)s It iiehs tefemrediio el dsOCaes'l HD, 3.94 (5.1
naterials Fand. % desirdd, Hi?etsastie ingredients. The e compound

of the preéit MivkeniBv $taydHé adminidtdred Ibﬁ) a?h@'fsuﬁélﬁlémﬁtéi) 7.73(d,

Hreferaby/ir? thie e Hﬁ,agpﬂia@nd—&ftkﬁkcé uo SRON Bd téd%{ﬁ?cﬁ%(d

(O - 'l""‘ahnn.il u" Lﬁilr‘ -‘-E‘Il JJ‘ilﬁdd i illlﬁn Ili:

and co PS8 dAE B d6(d, /~5.94Hz,2

R W 1@&8 %Eaﬁ‘{;gg;wgggw@sg

mhalatlo 31

.3

VXl fava¥aralily 'L\f\
A0 G T

o R %%"'“ %@%ﬂ’ﬁ s
@‘armaceﬁ 158 C‘?r ¥ Srs 3118, 11)9.24
pharmageytig yﬁcgggscqr@gou S of this |nvent|on can be processed in

ACCOTdaG o D RS O a TSGR AT Qe ae % 6 R 9ouiGa MECioAY 51

gﬁqents for agmuysisation tqnatants, 19kl nesHINARs &Rd IR 87 (s, 1 H), 7.98
ammalS(dW@3@(}81098539@@@&588@@7119,16&6882@@ J=foargiz, 1 H), 8.87

administigton=5e hagrmidgeutical composition may be in the form of, for

example; gtablat £ApS8E)-gsP @psian &8 (o Rk, Thedpsamifcaudigal7.61 (m, 3 H),
g@mpositidrbis (dreferdibll, maadin thEXchTdialddskyEanitidbritdihiey ¥r1.37 He,
particulat éﬁi@uﬁ?b(@hé*&ﬁbé‘%g‘ré&eﬁ?éﬁﬂaﬁﬁa bizs e 8 SHlgeBulitém, 2 H),
are tahletS 4P ddpndi¥at8 Has &inmbie? (Helzl i) ﬁtﬁﬂw an.amount of

active m?ré‘&ﬁQrMﬁI@Mf Repwod 7 &&érﬁﬁ%@aﬁ‘l‘%@&éﬁtb%ﬁd 87 (d,
mg. A sujtatte’da 5710} a TulmER: Widary7->3 (m,
dependlr Wtﬁg Ja%nt?am’o(g'ﬂ%e%&glls( ot T%c%z H), 4.29

La¥m Nallal

gsa's’oﬁrg@ s e T

Isease ¢ s and/or corhpo tions of tl

invemiun PRATEHS {n@oj & TRYAT eﬁ.—%ﬁy‘ﬂﬁ@”{[ HER.41 (d,
apd med Cﬁl§@ gf)tlgébg)g] 5 m%ﬁ’;)wls?@ﬁrﬁ he sgVerdy o7 67 (m, 2
the dlseasg)tbq:,oau-}e_;grqﬂjf@qgemqwofmmmlstfﬁy%loa@g therparbeulan H).

compound employed. Thus, the dosage regimen may vary widely, but can
be determined routinely using standard methods. A daily dose of about
0.01 to 500 mg/kg, preferably between about 0.01 and about 50 mg/kg,
and more preferably about 0.01 and about 30 mg/kg body weight may be
appropriate. The daily dose can be administered in one to four




doses per day. For therapeutic purposes, the active compounds of

this invention are ordinarily combined with one or more adjuvants
appropriate to the indicated route of administration. If administered per os,
ViR260H9pRsidhds may be admixed with lactose, sucrose, starcB${pbReR7/016068
cellulose esters of allcanoic acids, célfulose alkyl esters, talc, stearic acid,
magnesium stearate, magnesium oxide, sodium and calcium salts of
phosphoric and sulfuric acids, gelatin, acacia gum, sodium alginate,
polyvinylpyrrolidone, and/or polyvinyl alcohol, and then tableted or

encapsulated for convenient administration. Such capsules or tablets may
Exg@#tain al controlled-release formulaﬂon%% %rovided in a

dispersiofn @'ﬁﬂ#ﬁz"ﬁl\ff PEng Il PTRPY Ig)gj:&lllil@ﬁes 73 (=126
the case b gasms@ oy ] g 3" e@ﬂﬁ@%ﬂ&%@g be peqlerable 80 Tz, 1 1),
3RPly a tRIGH RISRAraYQR.0f Epmpevnas.af dhisinventon o Jbe offenied F), 5.43
area two IQJOJﬁstm%@ﬂay 4.01 OGBS UHES fof,PIgAL.50 - 2.47 (m,
administrpiien, inglude. ligyid, arisemi-liquid preparations suitable for

penetratipp4ibrousia, thesandg 8 phi Mo nts;, |0GON S, Dirtingrtsk Erednis), G4l (d,
pastes) and=drdpisuitib ke Yo ddmnistiatioHy $l eyib224nm.0r HpsEPA- 7.98 (m,
siitable tppies} d0SedfEdtivEndrédichs o1 d. domBdimd BhR8 kb atiorziiz. 1 H),
0.1 mg to| B5081fey Zrefidiriister &8, (ﬂqéioﬁeﬁﬁr(mei‘érﬁbkﬁ’@rfé él}aﬁ/é fithiss 3 H), 1.47

daily, Forlt@piH) administration o inaredient mav . comp om

0.001% t¢ 1408 Wik, é> Sﬁoﬁa}l&@w%uﬁ g}u e 1, 707 - 7.12 (o, 1

2008/0085HFET/t 53D OTUPL Hd6B Y ?i% ﬁﬂ@gﬁ 8%0;1;1
{18 Fz,

comprise jad& ¥ d&h %EI%&%WNI Btk Bré?e%’b(

u--.--'--
s A+

p; ASigpgielre :-V :c =9 09
manemt g !éi?%é{g e?ﬁg .-.3‘ éd?\(lh EL% 55 - 7.63 (m, 1
pavaffinic |of &y 5”§ Hsntd ?§ %‘?%“3’?'@6 e, e, 1 1) 8.72 (4,
mgredlen's Y éte In a cream Wlth an oil‘in-water cream base.

at least 30%-wAK of F5RplY Sﬁg 9lsuskims prenylene. giwadkn, 2 H) 7.55 -
Bi%ane-1,B+déol mannifol ssarbivl (glysatyls palyettyess glycokpEs? (d, /985
mixtures thgeeafHy lsesma&ﬁormlatmmmay desirably include a
compoundl (yduiohren msEs-A) Sopption. ot percHatlc? ¢iihie@ttvéz, 2 H) 6.82 (d,

i qrediem througlHEha K17 SR Gtheraifiscii arEng. Bxéhiplés.of BUdh00 (t, /~6.20
(;éermal perideatitn ShBarkc2t(imciude DM S dntideBrd dhddys(d, /=2.91 Hz, 1
The compodhds of this invention can alsa be administered by. a

transderrrdF6 ez PMEQ) Parmsadin(adnididrHdich it 48 Hz, 1 H), 8.13 -
ageomplish&d LG AlpAEP EitHEP SORErd S diP \é}(ﬁgg %ﬁ\ ﬁ@faﬁj’%ﬁ H)3
type or of pStidmatoie Vet Hh %fﬁeﬁdcésg %é’lﬁca ?ﬂ f (s,

delivered.£oHtinuo! IQl\I frnm the reservoir-ermicteecapsulies

membrané §#99 ME 3 " fo ogg (‘:IL 1.'13?“}93'3 ATz,
with the ski (b grﬁﬁ og ?‘ gﬁ‘g%%ﬁ%%’}x f/g d . Hz, 1 H),
é a_'ll‘lI:I -l::"‘u*“‘_ I‘ljl"- gv -.‘ 1H)?65
|ssgdm|n|s re é\ﬂm ezlie |9|e95 JnAReAe a i;ﬂc: 0% pssq%) 1@@9 (d J=8.34 Hz, 2
encapsul ing 83 M ls9 l{gcp% ash mmprane The oily
piase of e SO Bl N SR, b@mesmutmrgm KIOy8S (dd,
ingredients ja@d910vws ManNNa). Vil theghase mapremplisa Mpstpas.17 (m, 2
emulsifier, |ngy9:gmpﬁsecaﬁﬁpqu@ s)ﬂat(lﬁaﬁg)m Emulsthier with a fat or
an oil or withybotradabaisiagpe. dafesbls, aHydrighiiepaulsifgris7.2 He, 1
uded togeReovth ABonHilicIEmUIBIHeT, SehiGhsddis.as H)stabiligdsh, f8.7, 1.9
is also prefeized i6)irTcRidd L5t Sihioillakid d.Rit. W(ﬂer‘! Ha 8.35 (d J'“'7 4 He, 1
emulsifier(sHwitddriditir.8 abllibbr &P iigid frtheld Balbdle \C
wax, and thd408Mblze DMISAtHs e rvitahd Fdsniake l§p7 ﬁ@sé’"éé?ﬁe@zr 1 H),8.19 (5,
edfulsifying biﬁiﬂ‘feﬁ baﬁ Whl%ﬁ%tﬁe bﬁ@d?sﬁ%i __?g?,fﬁ‘? £5-05Hz, 1

t desired) { ? ;&foémuamsgfa BATSan aS S IR $E XY 07 (dd,

= '--_- & -' - STHtTioTC-TOT

in the formulatlon of the present mventlon include Tween 60, Span 80
cetostearyl alcohol, myristyl alcohol, glyceryl monostearate, sodium lauryl
sulfate, glyceryl distearate alone or with a wax, or other materials well
known in the art.



The choice of suitable oils or fats for the formulation is based on achieving
the desired cosmetic properties, since the solubility of the active

compound in most oils likely to be used in pharmaceutical emulsion
Forraefienisds very low. Thus, the cream should preferably bBE/TUS2007/616068
non-greasy, non-staining and washa#te product with suitable consistency

to avoid leakage from tubes or other containers. Straight or branched

chain, mono- or dibasic alkyl esters such as di- WO
2008/008539PCDUS2007/016068 252 isqadipate, isocetyl stearate,

propylene glycol diester of coconutf %‘% sopropyl myristate, decyl
Examiifaatd, isopropyl palmitate, buty! steara{a thexyI palmitate or a

biendio &@%ﬁ?ﬁ“ﬁﬂﬁ@%} TRy Pe (dsed: Jbese My, Begisedzaloncon),
in combigationgepending e84 & REOpaIIaS)leqsires AtesnatiyelHRIgS (d,

4 meltin Iaglmds suich. 86 white-s0fe aBafirANGIRIdi00it (RERFRRS (s, 3 H),
other ireyabioits garvhe)used.(, J~F20rkizaiidhs suitable for topical

,7ingrediens areleisgoived bI3ISpeaHdd2T 8k aid e, Eéééﬂalﬁ/%? 72
aquedusigolF8iiZor-Hetbathvdidgre &ﬁeﬁt@)?kﬁé‘é@ﬁv&ﬂ Grediditsiar H)801
prefer ﬁvh&é@dﬂm%ﬁﬁﬁﬂﬁ&ﬁﬂ A2 Heza B &ebdrifidn 688 B3 1ol

admniqwau@mu@ DHEORAEORIduIE ppe ArOpdyieTain e adfya.92 (s, 3 H)

dvant43eohé Z@@H&QW et 'é‘rlé Arly“ab ‘= e
”;"Ys‘n'ﬁ%@g érfo 8 i ﬁﬁ@?ﬁ sgm

or non r d jeg 159 ,; S0, ]‘
| 31;‘-‘;.'.-’.‘_-_:‘” 1 fl s '-r‘c ! "'I‘ -- cwc. 92(5 3 H)

granu $ gl QT q @rg SR qegt}s'mepn IS YOG USETIT2
118the fornyy tﬁﬂ%@fﬁg&@%ﬁm&rr@ Q0 PILEYIUBINGr B GhSUIEPEO1 (d, 1=8.62

dispers 'Q r pRAtNg@0RRIS S.8E. SUSHING ABeS. e ddmpounds

Ay Dt 65 s EOROPOVARAIaS B ROPYIEacTDlyBd thabah) 4.18

corn ol epﬁtp(ﬁeg(mug, PEa)utig) 7 Sss@y =2l hHnzy IH)CORBL, $568iGm 4 H)

20chloride7 ragacarabig i, ammrfsasmﬁbnﬁérsw&@n,a?ﬂdi/ﬁ&@ hd=8- 48 Hz,

moded of layignlsigtiatrshoare e FRriao& it Bridaiidan thB.pha

art. The(aotweing RMER-dx atso b8t &8 6y b bt?ohza@% J=9.16,
12300mposméﬁ1ﬁmkﬂ§dl}ta"b3@ cérﬁ@(@wﬂ:lﬁblﬁ 8alihe! fextic ?e, '
with cViclod®@:i3 (8. WptishB cB Bt ShI s o7 .;_, !

glycol) dﬁﬁﬁiéém,mﬁém 5F§‘o3e(§n28 721%6/‘
12%reparaflét? iR 35%)3%86&(% % an@s B%oﬁé §H§

non-toxilBaadibcta

200 Mz, DMSQde) 3 PRm, § A 1 H), 6.31

Qsolutloﬁﬁ ,éﬂB gg} 5‘ %;Sg ‘}tbff ﬁb %"ﬁl‘i‘ %@ g)_g 73
fhat r_nclﬂ% Ltien, I@Q |§ﬁton|c sodlum

: n. -
ehloride - o -sterie |gxle (gl AT y@;@n@l@é (s, 2 H), 7.11
e_mp'oveggyf @%2‘1% %“' %38 Ly Hﬁwlg%ﬁwwﬁwbw
13fixed ofl NaYsB4£MPIRYth dnalusing Switheti) oso- pkdighcreres. 1 (d,
additlonu@tx@ggfsquyh as oleic acid find use in the preparation of

jectaligRo MHZODRIDONY AR Isialions W A HacRstdal 3 H), 6.05 (s,
compositign May:headeunisterad ifheHyrmuf anHe(osd BYiTcan 7~7-64

Sthhaler jinolydipg,drg posidsae D) 8.12 (BuppbBidies fodrEAANd, /~4.80 Hz, 1
adminigtrayj@softheredas dbn belpraia i

suitabld Ha0ENMHENDRISTpEIBsh 29 TabokBiutterartiiblidhiteddD, 6.0° ¢,
glycols tRaiard Eblddaresdifad S hper diurdSBdlidn atlﬁ«'relr 7-34 (s, 1 H),
13femperafliid AN Eofd i nkREfdnE Pt iFahd el %1%@ Hz, 1 H),

WO 20 )§1t¥t)@53’gﬁé5r}dsié@iﬁ)iéé§g H), 8.42 - 8.50 (m, 1 , J=9.85
Hz, 1 I, 8.73 (d, /=5.31 Hz,

(400 MHz, DMSO-ds) 8 ppm 3.94 (s, 3 H) 5.25 (d, J=6.19 Hz, 2 H) 6.89 (d,
J=5.68 Hz, 1 H) 7.57 (d, J=2.65 Hz, 1 H) 7.88 (1, /=1.83 Hz, | H)8.07 (4,

J=9.713 Hz, | H) 8.27 (4, J=1.77 Hz, 3 H) 8.43 (d, /=5.56 Hz, 1 H) 8.50 (d,

J=9.85 Hz, 1 H) 8.55 ¢d, /=2.78 Hz, | H)
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253 The pharmaceutical compositions may be subjected to
conventional pharmaceutical operations such as sterilization ancUor may
wenakwgenventional adjuvants, such as preservatives, stabilizgsy¥etingsoss
agents, emulsifiers, buffers etc. Tablgts and pills can additionally be
prepared with enteric coatings. Such compositions may also comprise
adjuvants, such as wetting, sweetening, flavoring, and perfuming agents.
The foregoing is merely illustrative of the invention and is not intended to
—fimittheinvention 1o the disctosed tompounds. Variations and changes,
Exaywipleh are obvious to one skilled in the 4k BfdRretrded to be within the
scope-and-nature-of the.invention, which are-defined. in-the_appended

. _ S ppm.3 Gd (s, 3 H).5 29 19 Hz 7 1) 6.89 (d,
= R
departingj? g he Spifit af bg%ﬁggrﬁéf,ic make variods changes™ ’

A O e NS B, 3 SO 2SR I 1) 6.85 (d,
Cond'“"hg#s.%’“i‘ CE,?'}@.@ Ogice] effey k%g{ﬁ’&%ﬁ e Y"ﬁ? 93 - 8.04
‘é8mpounds %?FS@E ntiRveAiipn are adipipisiered NtAcoordangs Witha (m, 4
the pres ap;t)lnventlon. All mentioned references, patents, applications
and pub '% N NRERRY NE YRAra LDy T eIp AT eNARR G IHI @ M) &85 (d,
[ here wriltes; 3/¥E GLAYM57 (4 semeourd pHpMBYIR,| /~7.83 Hz, 1 H) 7.93 - 8.04
(m, 2 H) 8,10 (d, J=9.85 Hz, 1 H) 8.40 (d, J=5.43 Hz, 1 H) 8.45 - 8.54 (m, 4
H) .
(400 MHz, DMSO-ds) 5 ppm 8.63 (d, /=5.31 Hz, 1 H), 8.49 (d,/~9.73 Hz, 1
H), 8.02 (t, /=9.54 Hz, 2 H), 7.93 (d, /=7.20 Hz, 2 H), 7.56 (, /=7.20 Hz, |
158 H), 7.50 (1, J/=7.39 Hz, 2 H), 7.31 (d, J=2.40 Hz, | H), 7.16 (4, J=5.43 Hz, ]
H), 7.12 (dd, /=9.22, 2.53 Hz, 1 H), 6.61 (q, J=6.44 Hz, 1 H), 3.87 (s, 3 H),
2.07 (d, /=6.57 Hz, 3 H)
(400 MHz, DMSO-ds) & ppm 8.46 (d, /=9.73 Hz, 1 H), 8.32(d, /=5.31 Hz,
H), 8.19 (s, 1 H), 8.12 - 8.18 (m, 2 H), 7.99 (d, /=9.85 Hz, 1 H), 7.85 (¢,

158 J=5.49 Hz, 1 H), 7.53 - 7.63 (m, 3 H), 7.17 (4, J=2.53 Hz, 1 H), 7.07 (a4,
J=9.16, 2.59 Hz, 1 H), 6.66 (d, J=5.43 Hz, 1 H), 5.13 (d, J=5.56 Hz, 2 H),
3.85 (s, 3 H)
(400 MHz, DMS0-dg) 6 ppm 8.69 (d, /~4.67 Hz, | H), 8.46 (d, /=9.85 Hz, 1
160 §), 8.08 - 8.16 (m, 2 H), 8.00 (d, J=9.73 Hz, 1 H), 7.95 (d, /=9.22 Hz, 1 H),

7.77 (d, J=4.80 Hz, 1 H), 7.56 - 7.65 (m, 3 H), 7.36 (d, J=2.40 Hz, 1 H), 7.23
(dd, J=9.22, 2.40 Hz, 1 H), 5.12 (s, 2 H), 3.89 (5,3 H)

(400 MHz, DMSO-de) & ppm 8.52 (d, J=2.78 Hz, 1 H), 8.45 (d, J/=9.85 Hz, 1

. H), 8.41 (d, J=5.30 Hz, 1 H), 8.14 - 8.21 (m, 2 H), 7.94 - 8.04 (m, 2 H), 7.54 -
11 7.63 (m, 4 H), 6.85 (d, J=5.31 Hz, 1 H), 5.20 (d, J=6.06 Hz, 2 H), 3.93 (s, 3
H)
(400 M1z, DMSO-ds) 5 ppm 8.52 (d, /=2.78 Hz, 1 H), 8.48 (d, J=9.73 Hz, 1
. 1), 8.40 (d, J=5.31 Hz, 1 H), 8.34 - 8.40 (m, 1 H), 8.05 - 8.15 (m, 2 H), 8.02

(d, J=9.85 Hz, 1 H), 7.63 - 7.77 (m, 1 H), 7.57 (d, J=2.78 Hz, 1 H), 6.85 (4,

J=5.56 Hz, 1 H), 5.21 (d, J=6.19 Hz, 2 H), 3.93 (s, 3 H)

(400 MHz, DMSO-de) 3 ppm 8.51 (d, J=6.19 Hz, 1 H), 8.50 (s, 1 H), 8.40 (4,

172 J=5.31 Hz, 1 H), 8.23 - 8.33 (m, 2 H), 8.12 (t, J=5.68 Hz, 1 H), 8.03 (4,
J=9.85 Hz, 1 H), 7.56 (4, /=2.53 Hz, 1 H), 6.86 (d, J=5.43 Hz, 1 H), 5.21 (d,

J=6.06 Hz, 2 H), 3.93 (s, 3 H)

(400 MHz, DMSO-ds) 5 ppm 8.51 (d, /=2.91 Hz, 1 H), 8.36 - 8.43 (m, 2 H),

176 7.85 - 7.95 (m, 3 H), 7.57 (d, /=2.78 Hz, 1 H), 7.47 (s, | H), 6.83 (d, /=5.31

Hz, 1 H), 5.11 (d, J=5.94 Hz, 2 H), 3.94 (s, 3 H), 2.29 (s, 3 H)

(300 MHEz, DMSO-d6) ppm 2.56 (s, 4H), 2.59-2.68 (m, 1H), 4.09 (s, 2H),

- 6.87 (dd, J = 5.92, 2.27 Hz, 1H), 7.21 (s, 1H), 7.63 (s, 1H), 7.65(d, = 1.75 -
Hz, 1H), 8.08-8.16 (m, 2H), 8.17 (d, J = 1.75 Hz, 2H), 8.58 (4, J = 9.79 Hz,

1H), 9.10 (s, 1H)




R" 510 15 20 25 enantiomers, diastereomers, salts and solvates thereof
wherein J is N; W is CR2Db; \V* is N or CR2h; 5Z* is -0-, -S(0)v-, or -NR5-;
Zis -0- or Ra, Rh, Re and Rd are each independently El, halo, alkyl,

vafkeseplo@idinyl, haloalkyl, cycloalleyl, cycloalkenyl, heterocydtéTa#ri07/016068

heteroaryl, -NO2, -CN; -NR5R5a, -Cf£0)R4, -C(=0)0R4; -C(=0),NR5R,
-N(R5)C(-0)NR5R5a, -0C(=0)NR5R5a, -S(0),R4, -S(0)2NR5R5a,
-N(R5)S02R4 any of which may be optionally independently | Osubstituted
with one or more Rl groups as allowed.hy valance; or le and Rh together

with thej

Exa0i% md

carbon atom to which they are dogfgy combine to form a
mbered cycloalkyl, a 3-10membered cycloalkenyl ring, or a

heteroc
iggore R

/e ERG2 NP IR Mav-Reonko Dally 19 st ituter] 8Vl 0818 Dim, 2 H),
NVIOBQURS.AS BHOMEd BBy VAIGE/~9.09 Hz, 1 H), 7.70 - 7.75 (m, 2 H), 7.30
-7.35 (m, 2 H), 7.12 (dd, /=9.22, 2.40 Hz, 1 1), 5.98 (s, 2 H), 3.88 (5, 3 H.

194

(400 MHz, MeOH) 5 ppm 8.69 (d, /=4.93 Hz, 1 H), 8.35 (d, /=9.85 Hz, 1 H),
8.08 (d, J=0.22 Hz, 1 H), 8.00 (d, /=9.85 Hz, 1 H), 7.85 - 7.93 (m, 2 H), 7.29
-7.33 (m, 2 H), 7.10 - 7.20 (m, 2 H), 6.05 (s, 2 H), 3.93 (s, 3 H). 2.28 (5, 3 ).

188

(400 MHz, MeOH) 5 ppm 8.68 (d, J=5.43 Hz, | H), 8.42 (d, /=9.73 Hz, 2 H),
§.26 (d, J=6.82 Hz, 1 H), 8.06 (dd, /=9.47, 2.78 Hz, 2 H), 7.78 (d, /~8.72 Hz,
1 H), 7.28 - 7.31 (m, 2 H), 7.08 - 7.12 (m, 1 H), 6.07 (s, 2 H), 3.92 (s, 3 H).

215

(400 MHz, DMSO-d) 8 ppm 2.33 (s, 3 H) 3.96 (s, 3 H) 6.00 (s,2 H) 7.19
(dd, J=9.16, 2.46 Hz, 1 H) 7.38 (d, J=5.31 Hz, 1 H) 7.40 (d, /=2.27 Hz, | H)
7.48 (s, 1 H) 7.99 (s, 1 H) 8.01 - 8.10 (m, 2 H) 8.54 (d, /=9.73 Hz, 1 H) 8.80
(d,J=5.31 Hz, 1 H)

218

(400 MHz, DMSO-de) 5 ppm 3.89 (s, 3 H) 6.06 (5, 2 H) 7.12 (d, /~9.09 Hz, |
F) 7.29 - 7.38 (m, 2 H) 7.51 (t, /=9.03 Hz, | H) 7.86 (d, J=6.44 Hz, 2 H) 7.98
(d, J=9.09 Hz, 1 H) 8.12 (d, /=9.98 Hz, 1 H) 8.62 (d, /=9.35 Hz, 1 H) 8.74 (d,
J=4.80 Hz, 1 H)

220

(200 MHz, DMSO-dg) & ppm 3.90 (s, 3 H) 6.06 (s, 2 H) 7.13 (d, /=8.59 Hz, 1
H) 7.32 (d, J=5.05 Hz, 1 H) 7.35 (s, | H) 7.99 (d, J=9.35 Hz, 1 H) 8.05 - 8.15
(m, 3 H) 8.62 (d, J=9.73 Hz, 1 H) 8.74 (d, J=5.05 Hz, L H)

222

(400 MHz, DMSO-de) & ppm 2.50 (s, 3H) 3.89 (s, 3 H) 5.98 (5, 2 H) 7.12 (4,
J=8.84 Hz, 1 H) 7.32 (d, J/=14.91 Hz, 2 H) 7.93 - 8.06 (m, 2 H) 8.09 (s, 1 H)
8.63 (d, /=8.97 Hz, 1 H) 8.74 (5, 1 H)

224

(400 MHz, DMF) 8 ppm 4.31 (s, 3 H) 6.49 (s, 2 H) 7.55 (dd, /=8.84, 2.02 Hz,
1 H) 7.74 (d, J=5.18 Hz, 1 H) 7.76 (s, 1 H) 8.27 (5, 1 H) 8.41 (d, /=9.22 Hz, ]
H) 8.54 (d, J=1.14 Hz, 2 H) 8.58 (s, 1 H) 9.02 (d, /=9.60 Hz, 1 H) 9.16 (d,

| =531 Hz, | H)

233

(400 MHz, DMSO-dg) 6 ppm 3.89 (s, 3H) 3.90 (s, 3H) 5.93 (s, 2H) 7.13 (dd,
J=9.16, 2.59 Hz, 1 H) 7.30 (d, /=5.31 Hz, 1 H) 7.34 (4, J=2.40 Hz, 1 H) 7.79
(d, J=9.73 Hz, 1 H) 7.96 (d, J=9.22 Hz, 1 H) 8.09 (s, 1 H) 8.44 (d, /=5.73 Hz,
1 H) 8.46 (s, 1 H) 8.73 (4, J=5.30 Hz, 1 H).

234

(400 MHz, DMSO-de) 5 ppm 3.93 (s, 3 H) 3.94 (5,3 H) 5.12 (d, J=6.19 Hz,
2 H) 6.82 (d, J=5.43 Hz, 1 H) 7.57 (d, J=2.78 Hz, 1 H) 7.70 (4, J=9.73 Hz, ]
H) 7.96 (1, J<6.19 Hz, 1 H) 8.21 (s, 1 H) 8.34 (d, J=9.73 Hz, 1H) 8.41 (d,
J=5.43 Hz, 1 H) 8.51 (4, J~2.78 Hz, 1 H) 8.52 (5, 1 H).

238

(400 MHz, DMSO-dg) & ppm 1.37 (t, J=6.95 Hz, 3 H), 3.89 (s, 3 H), 4.19 (g,
J=6.95, 2 H), 6.01 (s, 2 H), 7.12 (dd, /=8.91, 2.46 Hz, 1 H), 7.28 — 7.36 (m, 3
H), 7.92 (d, J=7.71 Hz, 1 H), 7.97 (d, J=9.09 Hz, 2 H), 8.06 (d, /=9.85 Hz, |

H), 8.51 (d, /=9.85 Hz, 1 H), 8.73 (d, J=5.18 Hz, 1 H)

245

(400 MHz, DMSO-dg) 5 ppm 3.88 (s, 3 H), 6.03 (s, 2 H), 7.12 (dd, J=9.16,
246 Hz, 1 H), 7.25 (d, J=5.31 Hz, 1 H), 7.27 - 7.31 (m, 1.H), 7.34 (d, /=2.53
Hz, 1 H), 7.50 - 7.59 (m, 1 H), 7.63 - 7.74 (m, 2 H), 7.90 - 8.00 (m, 2 H), 8.74
(d, J=5.31 Hz, 1 H), 9.02 (5,1 H)

245

(400 MHz, DMSO-ds)  ppm 3.88 (s, 3 H), 6.04 (s, 2 H), 7.13 (d, /=10.86
Hz, 1 H), 7.24 (d, J=5.31 Hz, 1 H), 7.34 (s, 1 H), 7.45 (d, J=6.44 Hz, 1 H),
7.50 (1, J=6.63 Hz, 2 H), 7.78 (d, J/=7.45 Hz, 2 H), 7.89 (d, /=12.25 Hz, 1 H),

7.97 (d, J=9.22 Hz, 1 H), 8.74 (d, /=6.19 Hz, 1 H), 8.94 (s, 1 H)




15 20 25 30 or Re and Rd together with the carbon atom to which they

are bonded may combine to form a 3-10 membered cycloalkyl, a 3-10
wmerkesaggycloalkenyl ring, or a heterocyclo ring, any of whish#Rayd®ae1s06s
optionally substituted with one or makg le groups as allowed by valance;

5or le and/or Rb may combine with any 12" or Rd to form a partially or

fully saturated 3-8 membered cycloalkyl ring or heterocyclo ring, either of

which m

ay be optionally substituted with one or more le groups as allowed

by valan

Exagipierd

fce or Rd and Rb may combine to form a carbonyl group; or e
1ttached to the same carbon at@frh%%ﬁwbme to form a

LCI.I IJUI I_y
~ be option
2dllowed p

%ﬁ gﬁ%ﬁ%‘%&f“?ﬂ,ﬁ%@ %bé%gg}é 5“" "")7)7653{&1

£, 7.64 - 774(m,23},783(d,,!—-1251§-iz 1 H), 8.34 - 8.45 (m,
2H) 850(d J=2.53 Hz, 1 H), 9.11 (s, 2 H)

282

(400 MHz, DMSO-ds) 5 ppm 3.88 (s, 3 H) 6.02 (s, 2 H) 7.12 (dd, J=9.16 Hz,
1H)7.25 (d, J/=5.31 Hz, 1 H) 7.30 - 7.42 (m, 3 H) 7.73 - 7.89 (m, 3 H) 7.89 -
8.01 {m, 2 H) 8.73 (4, J=5.31 Hz, 1 H) 9.01 (s, 1 H)

252

(400 MHz, DMSO-ds) 3 ppm 3.88 (s, 3 H) 6.02 (s, 2 H) 7.12 (dd, J=9.16 Hz,
1H) 7.25(d, /=531 Hz, 1 H) 7.30 - 7.42 (m, 3 H) 7.73 - 7.89 (m, 3 H) 7.89 -
8.01 (m, 2 H) 8.73 (d, J=5.31 Hz, 1 H) 9.01 (s, 1 H)

254

(400 MHz, DMSO-ds) 5 ppm 3.88 (s, 3 H) 6.00 (s, 2 H) 7.12 (&4, J=9.09 Hz,
1 H) 7.26 (d, /=5.43 Hz, 1 H) 7.33 (d, J=2.40 Hz, 1 H) 7.51 - 7.71 (m, 2 H)
7.81 - 8,02 (m, 4 H) 8.74 (d, J=5.30 Hz, 1 H) 9.08 (s, | H)

258

| (400 MHz, DMSO-ds) & ppm 2.76 (d, /=4.29 Hz, 3 H) 3.88 (s, 3 H) 6.03 (5,2
H) 7.13 (d, /=8.84 Hz, 1 H) 7.26 (d, J/=5.05 Hz, 1 H} 7.33 (s, 1 H) 7.54 (d,

J=7.58 Hz, 1 H) 7.79 (d, J=7.83 Hz, 1 H) 7.85 - 8.04 (m, 4 H) 8.39 (d, J=3.66
Hz, 1 H)8.74 (d, /=5.31 Hz, 1 ) 9.12 (s, 1 H)

263

(400 MHz, DMSO-ds) 5 ppm 3.88 (s, 3 H) 6.00 (s, 2 H) 7.12 (dd, J=9.09 Hz,
1 H) 7.26 (d, /=5.18 Hz, 1 H) 7.33 (d, J=2.27 Hz, 1 H) 7.65 - 7.69 (m, 1 H)
769 -7.74 (m, 1 H) 7.92-7.97 (m, 3 H) 8.08 (d, /=227 Hz, 1 H) 8.74 (4,
J=5.18 Hz, 1 H)9.07 (s, 1 H)

268

(400 MHz, DMSO-dg) & ppm 3.88 (s, 3 H) 6.01 (5, 2 H) 7.11 (dd, /=9.22 Hz,
1 H) 7.26 (d, /=5.30 Hz, 1 H) 7.29 - 7.37 (m, 2 H) 7.60 (d, /=6.95 Hz, 2 H)
7.89 - 8.01 (m, 3 H} 8.75 (d, J=5.31 Hz, 1 H) 9.16 (s, 1 H)

267

{400 MHz, DMSO-dq) 6 ppm 3.88 (s, 3 H) 5.99 (s, 2 H) 7.11 (dd, J=2.40 Hz,
1 H) 7.26 (d, /=5.31 Hz, 1 H) 7.34 (d, /=2.27 Hz, | H) 7.79 - 7.93 (m, 3 H)
7.93 - 8.04 (m, 2 H) 8.75 (d, J=5.31 Hz, 1 H) .14 (s, 1 H)

270

{400 MHz, DMSO-d¢) 5 ppm 3.89 (s, 3 H) 6.01 (s, 2 H) 7.14 (dd, J=9.16 Hz,
1H) 7.22 - 7.26 (m, 2 H) 7.35 (4, J/=2.53 Hz, 1 H) 7.55 (d, /=3.92 Hz, 1 H)
7.78 (dd, J=9.60 Hz, 1 H) 7.93 - 8.00 (m, 2 H) 8.74 (d, J=5.31 Hz, 1 H) 8.97
(. 1H)

279

(400 MHz, DMSO-dg) & ppm 2.50 (s, 3H) 3.89 (s, 3 H) 6.06 (s, 2 H) 7.13 (d,
J=1.58 Hz, 1 H) 7.25 (d, /=2.40 Hz, 1 H) 7.35 (s, 1 H) 7.66 (5, 1 H) 7.91 -
8.01 (m, 3 H) 8.74 (d, J=5.68 Hz, L H) 9.18 (s, 1 H)

- 283

(400 MHz, DMSO-ds) 5 ppm 3.88 (s, 3 H) 5.92 (s, 2 H) 6.15 (s, | H) 6.69 (s,
1 H) 6.94 (s, 1 H) 7.12 (dd, /=8.91, 1.96 Hz, 1 H) 7.29(d, /=5.18 Hz 1 H)
7.34 (d, J=1.77 Hz, 1 H) 7.81 - 7.90 (m, 2 H) 7.98 (d, J/=9.22 Hz, 1 H) 8.76
(d,/=5.18 Hz, 1 H) 8.88 (s, 1 H) 11.49 (s, 1 H).

284

(400 MHz, DMSO-ds) & ppm 3.88 (s, 3 H) 6,03 (s, 2 H) 7.13 (ad, J=9.16,
2.34 Hz, 1 H) 7.25 (d, J=5.30 Hz, 1 H) 7.33 (d, J=2.15 Hz, 1 H) 7.43 (¢,
J=7.14 Hz, 1 H) 7.50 (t, /=7.45 Hz, 2 H) 7.75 (d, J=7.45 Hz, 2 H) 7.85 (d,
J=8.72 Hz, 1 H) 7.96 (d, /=9.22 Hz, 2 H) 8.74 (d, /=5.31 Hz, 1 H) 9.00 (s, ]
H).

285

{400 MHz, DMSO-ds) & ppm 3.89 (s, 3 H) 6.03 (s, 2 H) 7.11 - 7.21 (m, 2 H)
7.24 (d, J=5.30 Hz, 1 H) 7.34 (4, J=2.27 Hz, 1 H) 7.62 - 7.67 (m, 2 H) 7.81
(dd, /=9.60, 1.14 Hz, 1 H) 7.96 (dd, J=16.55, 9.35 Hz, 2 H) 8.73 (d, J=5.18
Hz, 1 H) 8.96 (s, 1 H).




R2 is (i)

halo, cyano, nitro, or (ii) alkyl, haloalkyl, alkenyl, alkynyl,

cycloalkyl, cycloalkeny , heterocyclo, aryl, 15heteroaryl, arylalkyl,
Wgtaraandaikyl, cycloalkylalkyl, heterocycloalkyl, -Ole, -S(0)VRA+/us2007/016068

-NR5R5
-C(=S)N

d. -C(=0)R4, -C(=S)R4, -C(z§)01e, -C(=S)ORd. -C(=0)NRIR5d,
ieR5d, -N(R5)C(=0)NR5r, -N(Rd)C(=S)Nned, -N(125)C(-0)R4,

-N(RS)C =S)R4, -0C(-0)NR5R5d, -0C(=S)Nned, -SO2NR5R5d,

5)5

Exa

(Rd SO)Rd, any of which may be J

h21e. -N(Rd)SO2NR5R5d, -N(RB)C(--—-0)0R4, -N(Rd)C(-z-S)OR,
B%‘@ ?Fﬁjependently

SUbStltUtEQMﬁrmli@ PRI LY 5 %?gﬁ%'?“ﬂ?‘ﬂ&% @%’W(F?‘H%‘éﬁ TERA 7 14

2%re inde

hentlorty seteated At 6aeh 96CUERNES. oM, H 2319, LYRB9 Py 7 47

atkyl, ha|aalkytiptkenybdalkmgs, cyaoaikyi. pﬁd@d@ﬁﬁﬂ%@@wm@% ) 8.74
heteroary{(d23=30 sai#alkidy Betereanyblkyl, cycloalkylalkyl, :

heterocyo{¢edkyl Ha(@NRSIO-MREBran 3.89 (s, 3 H) 6.02 (s, 2 H) 7.15 (dd, J=9 .28,

280

234 Hz, 1 H) 7.25 (d, /=5.31 Hz, 1 FI) 7.35 (d, J=2.27 Hz, 1 H) 7.87 (4,
J=10.36 Hz, 1 H) 7.98 (d, /=8.84 Hz, 2 H) 8.45 (5, 1 H) 8.74 (d, /=5.43 Hz, 1
H) 9.06 (s, 1 H) .17 (s, 1 H)

281

(400 MHz, DMSO-de) & ppm 2.46 (s, 3 H) 3.89 (s, 3 H) 6.01 (5, 2 &) 7.14
(dd, J=9.22,2.53 Hz, 1 H) 7.25 (4, J=5.31 Hz, 1 H) 7.35 (d, /~2.40 Hz, 1 H)
7.73 (s, 1 H) 7.77 (dd, /=9.60, 1.52 Hz, 1 H) 7.97 (d, /=9.22 Hz, 1 H) 8.00 (4,
J=9.60 Hz, 1 H) 8.75 (d, J=5.31 Hz, 1 H)}9.19 (5, 1 H)

295

(400 MHz, DMSO-ds) 5 ppm 3.93 (s, 3 H) 5.14 (d, /=5.94 Hz, 2 H) 6.91 (d,
J=5.18 Hz, 1 H) 7.57 (d, /=2.02 Hz, 1 H) 7.73 (s, 1 H) 7.76 (d, /=11.37 Hz, 1
H) 8.35 (t, /=6.00 Hz, 1 H) 8.43 (d, J=4.80 Hz, 1 H) 8.53 (d, /~2.53 Hz, 1 H)
9.17 (s, 1 H)

287

(400 MHz, DMSO-de) & ppm 2.30 (s, 3 H) 3.89 (s, 3 H) 6.03 (s, 2 H) 7.07 (s,
1 H) 7.13 (dd, J=9.09, 2.53 Hz, 1 H) 7.25 (4, J=5.43 Hz, 1 H) 7.35 (d, /=2.40
Hz, 1 H) 7.88 (dd, J=9.73, 1.39 Hz, 1 H) 7.96 (4, /=9.22 Hz, | H) 8.04 (d,
J=9.60 Hz, 1 H) 8.75 (4,/=5.31 Hz, 1 H) 9.29 (s, 1 H)

298

(400 MHz, DMSO-ds) & ppm 3.93 (s, 3 H) 5.16 (d, /=5.94 Hz, 2 H) 6.91 (d,
J=5.43 Hz, 1 H) 7.56 (d, /=2.27 Hz, 1 H) 7.83 - 7.94 (m, 3 H) 8.34 (t, J=5.75
Hz, 1 H) 8.43 (4, J=5.18 Hz, 1 H) 8.52 (4, /=227 Hz, 1 H) 9.14 (s, 1 H)

302

(400 MHz, DMSO-de) 8 ppr 2.22 (s, 3 H), 3.88 (s, 3 H), 6.03 (s, 2 H), 7.04 —
7.42 (m, 4 H), 7.50 (s, 1 H), 7.79 (d, J=9.47 Hz, 1 H), 7.97 (d, /=6.06, 1 H),
8.76 (d, /~18.95, 2 H)

3086

(400 MHz, CHLOROFORM-d) 5 ppm 4.72 (s, 1 Hy 7.27 (dd, ]=9.59, 1.56
Hz, 1 H) 7.41 (dd, }=8.31, 4.21 Hz, 1 H) 7.62 - 7.66 (m, 2 H) 7.69 (dd,
)=9.68, 0.88 Hz, | H) 7.87 - 7.91 (m, 1 H) 8.05 - 8.12 (m, 2 H) 8.92 (dd,
J=4.21, 1.66 Hz, 1 H)

307

(400 MHz, DMSO-ds) 6 ppm 5.G3 (s, 2 H) 7.49 (t, =734 Hz, 1 H) 7.57 (1,
J=7.43 Hz, 3 H) 7.84 (d, 3=7.43 Hz, 2 H) 7.93 - 8.02 (m, 1 H) 8.08 (4, J=9.59
Hz, 1 H)8.12-8.20 (m, 2 H) 827 (s, 1 H) 8.35 (d, I=7.82 Hz, 1 H) 9.00 (g,
J=6.46 Hz, 1 H}9.11 (d, J=5.09 Hz, 1 H)9.22 (d, J=3.9]1 Hz, 1 H).

308

(400 MHz, DMSO-dg) 8 ppm 2.32 (s, 3 H) 5.00 (s, 2 H) 7.92 (d, J=9.54 Hz, I
H) 8.01 (1, }=15.56, 6.53 Hz, 2 H) 8.16 (d, J=8.53 Hz, 1 H) 8.25 (s, 1 H) 8.37

(d, }=9.03 Hz, 1 H) 9.04 (d, 7=8.03 Hz, 1 H) 921 (s, 1 H) 9.23 (d, J=4.52 Hz,
1 H)

315

(400 MHz, DMSGC-dg) 5 ppm 5.06 (s, 2 H), 7.52 - 7.62 (m, 3 H), 7.62 - 7.71
(m, 1 H), 7.83 (d, /=7.07 Hz, 1 H), 7.93 (d, /=9.73 Hz, 1 H), 8.01 - 8.11 (m, 3
H), 8.21 (d, J=6.06 Hz, 1 H), 8.4] (d, J=9.85 Hz, | H), 8.55 (d, J=5.94 Hz, 1
H), 9.32(s, | H)

323

(400 MHz, CDCl3) 8 ppm 3.84 (1, /=7.33 Hz, 2 H), 3.93 —4.00 (m, 5 H), 7.33
(d, /=4.42 Hz, 1 H), 7.48 — 7.56 (m, 4 H), 7.59 (s, 1 H), 7.85 (dq4, /=7.45,1.77
Hz,2H), 8.11 (d,/~9.73 Hz, 1 H), 8.69 (d, /~4.42 Hz, 1 H), 8.72 ({4, /=2.90

Hz, 1 H)




-C(=0)R4,-C(=0)0R4, -C(=S)0R4, -C(=0)NR5R5a, -C(=S)NR5R5a,
-N(R5)C(=0)NR5Rn, -N(R5)C(=S)NR5125a, -N(R5)C(=0)R4,
-N(R5)C(=S)R4, O0C(=0)NR5R5a. -0C(=S )NR5R5a, -SO2NR5R5a,
WN(RBRBOZRY, -N(R5)S02NR5R5a, 5-N(I{5)C(-0)0R4, -N(R5)&(x3)0Rael/¢16068
-N(R5)S02R4, any of which may be &i3tionally independently substituted

with one or more RI groups as allowed by valance; R4 is independently
selected at each occurrence from H, alkyl, haloalkyt, cycloalkyl, atkenyl,
alkynyl, aryl, heteroaryl, heterocyclo, arylalkyl, heteroarylalkyl,

eter?cycl(

m%mBende

palkyl, and cycloalkylalkyl, any of which may be optionally
htly substltuted as allowed 10b9"\§/§4§ﬁﬁa§9|th one or more RI

groups; R

aryIaIkyI h

p 5[ l\ﬁf\| wraneoeo

B Zeerieo Al £ |
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cremaoyialkyl %‘-QIS)C h BR% G l%li D) 102 (or, 18).
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meae R10;
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336

N(BOMRBLZC Y80 H) B @paxe.3alky 3Najeaioys, ailﬁpylw (s, 1 H) 7.51 (dd,
3=8.33,4.38 Hz, 1 H) 7.70 (s, 1 H) 7.82 (d, J=9.79 Hz, 1 H) 7.85 - 7.90 (m, 1
H) 7.95-8.01 (m, 1 H)8.03 (s, 1 H) 8.14 (d, J=9.79 Hz, 1 H) 8.34 (4, J=8.62
Hz, 1 H) 8.79 (dd, J=4.31, 1.68 Hz, 1 H).

337

(300 Mz, CHLOROFORM-d) 6 ppm 4.85 (s, 2 H)7.35 - 7.48 (m, 2 H) 7.57
(dd, J=8.18, 6.43 Hz, 2 H) 7.82 (d, J=8.62 Hz, 1 H) 7.91 (s, 1 H) 8.08 (d,
J=8.62 Hz, 1 H) 8.13 (d, J=8.33 Hz, 1 H) 8.21 (d, }=9.79 Hz, 1 H) 8.90 (d,
J=4.24 Hz, 1 H).

338

(300 MHz, CHLOROFORM-d) 8 ppm 4.85 (5, 2 H) 6.97 - 7.06 (m, 1 H) 7.35
- 7.43 (m, 1 H) 7.43 - 7.51 (m, 3 H) 7.84 (4, }=8.62 Hz, 1 H) 7.93 (t, J=4.90
Hz, 1 H) 8.08 (d, J=8.48 Hz, 1 H) 8.13 (4, J=8.77 Hz, 1 H) 8.20 (d, J=9.65
Hz, 1 H) 8.89 (dd, J=4.17, 1.68 Hz, 1 H).

339

(300 MHz, CHLOROFORM-d)  ppm 4.84 (s, 2 H) 7.17 - 7.26 (m, 2 H) 7.39
(dd, J=8.18, 4.24 Hz, 1 H) 7.51 (d, }=9.79 Hz, 1 H) 7.85 (dd, J=8.70, 1.97 Hz,
1H)7.88 - 7.96 (m, 3 H) 8.01 - 8.13 (m, 2 H) 8.16 (d, J=9.79 Hz, 1 H) 8.89
(dd, =4.24, 1.61 Hz, 1 H).

340

(300 MHz, CHLOROFORM-d) & ppm 4.84 (s, 2 H) 7.34 (d, 1=9.65 Hz, 1 H)
7.40 (dd, J=8.18, 4.24 Hz, 1 H) 7.48 (d, J]=9.65 Hz, 1 H) 7.61 - 7.69 (m, 1 H)
7.74 - 7.80 (m, 1 H) 7.83 (dd, J=8.62, 2.05 Hz, 1 H) 7.90 (s, 1 H) 8.08 (d,
J=8.62 Hz, 1 H) 8.12 (d, J=9.06 Hz, 1 H) 8.18 (d, J=9.79 Hz, 1 H) 8.89 {dd,
J=4.17, 1.68 Hz, 1 H).

341

(300 MHz, CHLOROFORM-d) 8 ppm 4.01 (s, 3 H) 4.79 (s, 2 H) 7.25 (5, 1 H)
7.38 (dd, J=8.33,4.24 Hz, 1 H) 7.81 - 7.89 (m, 2 H) 7.91 (s, 1 H) 8.00 (s, 1 H)
8.03 - 8.10 (m, 2 H) 8.11 (s, 1 H) 8.88 (dd, J=4.24, 1.61 Hz, 1 H).

342

(300 MHz, DMS0-de) 8 ppm 4.74 (s, 2 H) 7.45 (4, 7=2.63 Hz, 1 H) 7.53 (dd,
J=8.62, 1.90 Hz, 1 H) 7.56 - 7.61 (m, 3 H) 7.79 (s, 1 H) 7.84 (d, ]=8.62 Hz, 1
H) 7.94 (d, J=9.79 Hz, 1 H) 8.10 (dd, J=6.65, 3.00 Hz, 2 H) 8.42 (d, J=9.79
Hz, 1 H) 8.51 (d,J=2.78 Hz, 1 H) 10.29 (s, 1 H).

343

(400 MHz, DMSO-de) 8 ppm 5.98 (d, J=2.74 Hz, 1 H), 5.99 (s, 2 H), 6.05 (d,
J=9.39 Hz, 1 H), 7.40 (d, J=2.74 Hz, 1 H), 7.58 - 7.64 (m, 3 H), 7.93 (d,
3=9.59 Hz, 1 H), 8.00 (d, J=9.78 Hz, 1 H), 8.10 - 8.16 (m, 2 H), 8.46 (d,

J=0.78 Hz, 1 H), 11.44 (br.s., 1 H)

Althpugb the pharmacological properties of the compounds of the current invention vary with

structural change, in general, activity possessed by these compounds may be demonstrated in

vivo. The pharmacological properties of the compounds of this invention may be confirmed by

a number of pharmacological /n vitro assays. The exemplified pharmacological assays, which

foliow, have been carried out with the compounds according to the invention. The exemplified




alkynyl, cycloalkyl, cycloalkenyl, heterocyclo, aryl, heteroaryl, arytalkyl,
heteroarylatkyl cycloalkylalkyl, heterocycloalkyl, -(alkytene),1-OR4,

aIk u-S(0),R4, -(allcylene),"-NR5R5a, -(alkylene)"1-C(=
"Ea kyP 36% =S)124, (alkylene),,,% )OR4, -(alkylene)- oc%oﬁ%,gﬁ%’”"“%g
(alkylene) C(=S)0R4, -(alkylene),,,-C(=0)NR5R51,
-(alkylene),-,-C(:S)NRar,' -(alkylene)"-N(R5)C(=0)NR5R5a,
-(alkylene),"-N(R5)C(=S)Nfelea, (alkylene)l N(R5)C(-0)R4,

o B R AN im0 .

iliu@kyw;yw(mym@m@mﬂgmé)ﬂfpnqws)stMRSRSa,
-(alkylene)1-N(R5)Q=0)0R4, -(alkylene)"'-N(R5)C(=S)OR4, or

—{alkyleneyn -N(R5)S02R4, wherein said.alkyl..haloalkyl, alkenyl, alkynyl,
cyclé‘:d‘lkyl cycloalkenyl ﬁ%&ﬁﬂ%’i}awl 30heteroaryt, arylalkyl,
hetergarytalkyl cycloalkylalkm(nod heterocycloalkyl groups may be
further-independently-substiuted-with-ore-er-mpre -(alkylene)"-0R4,
-(alkylene)",-S(0),R4, (alky{)enez%g NR5R5a, -(alkylene)",-C(=0)R4,
-(alkydene)",-C{=S)R4, -(alkyldii8p' -C(-0)OR4, -{alkylene)-OC(-0)R4,
=(atkylere)=C({FS)0R4; -(dikyi«ilée).-C(—O)i\iRSr( a,
-(alkylene),,.-C{=S)NR5R5a

. 13 6.5667
14 6.6667
17 0.0093
18 0.0066
19 1.9475
20 05562
21 0.8054
23 0.1329
24 0.0174
33 0.0732
34 | 0.0159
38 0.0370
39 ‘ 0.0505
40 0.0075
41 4.2537
45 0.0121
50 ' 0.0238
52 0.0050
33 0.0067
55 0.0609
58 2.0618
59 ~T0.0845
61 0.3994
62 0.6017
66 1.2312




-(alkylene),"-N(R)),C(=0)NR5Rsa, -(alkylene)i-N(R5)C(=S)Nnsa,
-(alkylene)1,-N(125)C(=0)R4, -(alkylene),,-N(R5)C(=S)R4,
-(alkylene),"-OC(=0)NR5R5a, -(alkylene)-OC(=S)NR5R5a,
WaIRYNEMEI532SO2Nler, -(alkylene),1-N(R5)802R4, PCT/US2607/016068
-(alkylene)m-N(R5)S02NR5V, 5-(alkffene)1-N(R))C(=0)0R4, | \
-(alkylene).-N(R5)C(=S)0124, or -(alkylene)-N(R5)S02R4; and further
wherein any two Ri groups attached to the same atom or attached to

adjacent atoms may combine to form an optionally substituted 3- to 8

2; g andtare each

D OT 1T VIS O, (i@ 4 2-Acompound of claim | wherein Rl is

nzidinyl, isoquinolinyl,

yl, triazolopyridazinyl,
yridazinyl, pyrrolopyridinyl,

l, furopyrimidinyl,

meniered ring system; al&@&: {pdOn is 0, 1 of
indegegnadently
phthyl, benzodioxolyl 15henzoaxazdlyl, benzoisoxazolyl,

pyri l, pyr|n1|d|nyl pyramﬁyﬁﬁ%mldmyl pyré
quinebnyl, qumazollnyl quma;_hlgonyl guinoxglinyl, naphthyridinyl,
benzotriaziryt-t u.mu.upyl.u.gr‘g triazolopyrinaidi
imidaZzopyridinyl, imidazopyri 3 y-1, imidazog
pyrroldpyrimidipyl, pyrrolopy&:ﬂéz&wyl pyrazoloqyridinyl,
pyrazgtopyrimitinyt; pyrazurgwgaauyu cinmotinyl, 20thienopyridinyl,
thienopyrimidinyl, thienopyridazinyl, furopyridin

79 0.0834

82 0.2617

84 0.0261

85 0.0020

86 0.0024

87 20

88 0.151¢

89 0.007¢

91 0.0192

112 1.5765

118 0.0026

121 0.0054

122 0.0272

134 f.1161

140 0.0052

141 0.0029

144 0.1688

148 0.06092

152 0.4837

154 0.0502

164 01419

167 0.0733

170 0.0508

172 0.0027

176 0.0012

186 0.0062




furopyrazidinyl, benzofuranyl, benzoimidazolyl, indolyl, benzoisoxazolyl,
benzothiazolyl, or benzoisothiazolyl any of which may be optionally
wislepeRdenty substituted with one or more groups as alloweg:py/M&aitsiss
253. A compound of claim | wherein®®2 is halo, cyano, alkynyl,
-C(=0)NR5R5a, -N(R5)C(-0)124, -N(R5)C(=0)0R4, phenyl, naphthyl,

pyrrolyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, furanyl, thienyl, oxazolyl,
|soxazolyl thlazolyl |soth|azolyl pyrldlnyl tetrahydropyridinyl, pyridinonyl,

pyT |y| pyrimidiryt; pyé Y fotytisoindolyl, indolinyl, indolinonyl,
isoidolinyl. isoihdolinonyl. di v%‘g% ofuranyl,}30dihydroisobenzofuranyl,
benz8furanyl, isobenzofura®®%tinolinyl, isoquinolinyl, quinazolinyl,
quinggplinonyl] tetranydroqugalifeyt, tetranydroisoquinolinyl,
dlh\/drnnllgnn!!rnn\/l dibydraisoguinolinonyl i oxa|iny|,
tetrﬁ%roqumbxahnyl benz%ﬂ%r"bhollnyl dihydrobenzodioxinyl,
imidzagppyridinyl, naphthyrldmmenzotrlazmyl triazolopyridinyl,
tHazg "p‘y’i’imid |ry1, LIIaLUIUlJ | Sty ;|||;ucu_up /rldlnyl,
imidazopyrimidinyl, |m|dazopyr|§a2|nyl pyrrologyridiny-1,
pyrré@&pyrimidinyl, pyrrolopy#ig@dshyl, yrazolopyridinyl,
pyragiopyritmigmyt; pyrazolggyrgazinyt;eimmotinyl, thienopyrrolyl,
tetrahydrothieqopyrrolyl dihydrothienopyrrolonyl, thienopyridinyl,
thieﬁgayrimidlryl thlenopyrng?]iﬁ/l furopyridinyl, furopyrimidinyl,
furopyeazidinyl 5benzofurar[ybdaﬁnzownldazoly benzoisoxazolyl,
benrzgthiazelr-or-benzeisothiazalytany-of-which may be optionally
independently substituted with onée or more RI groups as allowed by
valadge. 4. A compound of €ldifi$2 wherein R2 |s halo, cyano, alkynyl,
CEHNRORSE, 0.0026
B 0.0197

281 0.0631

] 282 0.6095

283 0.0048

284 0.0526

294 0.0028

295 0.0269

296 0.0089

297 0.0032

302 0.0003

306 0.0490

309 0.0020

311 0.0070

314 3.2855

315 0.2199

317 0.8465

319 0.8532

321 0.2408

324 1.6093

325 29




10-N(R5)C(=0)R4, -N(125)C(=0)0R4, phenyl, naphthyl, pyrrolyl,

imidazolyl, pyrazolyl, triazolyl, tetrazolyl, furanyl, thienyl, oxazolyl,
Waoxepalydsikiazolyl, isothiazolyl, pyridinyl, tetrahydropyridinylppyridinemyhsess
pyrazinyl, pyrimidinyl, pyridazinyl, ingalyl, isoindolyl, indolinyl, indolinonyl,
isoidolinyl, isoindolinonyl, dihydrobenzofuranyl, dihydroisobenzofuranyl,
benzofuranyl, isobenzofuranyl, quinolinyl, isoquinolinyl, 15quinazolinyl,
quinazolinonyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl,

dinygroquinotinonyt, dihy%i@ggtﬁminonyi, guinoxalinyl,

tetrahydroquinpxalinyl_benzamaorphalinyl, dihydrobenzodioxinyl,
imid%pyridin_/l, naphthyrioﬂ‘%ﬁ?éenzotriazinyl, triazolopyridinyl,

triazpigpyrimidinyl, triazolopgridazinyl, imidazogyridinyl,

e RZopYyHRRg Y imidazogg,é ; yyridinyl, pyrrolopyrimidinyl,
ZOp% lopyridazinyl, pyrazolopytidinyl, pyrazolppyrimidinyl,

pyre¥iopyridaginyl, cinnolinyabifenopyrrolyl, tetrahydrothienopyrrolyl,
' TeTT —tht ictimyt;-thi pyrimidinyl,
thienopyridaziryl, furopyridinyl, furopyrimidinyl.|furopyrazidinyl,

ben28furanyl, henzoimidazdhlZB&nzoisoxazoly], benzothiazolyl, or

penzorsothtazolytany of whichmay be optionally independently
substituted with one or more RI groups as allowed by 25valance. 5. A
compound of claim 2 wherein Rl is selected from NI

BIOLOGICAL TESTING

The efficacy of the compounds of the invention as inhibitors of HGF related dctivity is

demonstrated as follows. '
c-Met receptor assay

Cloning, Expression and Purification of c-Met Kinase Domain

A PCR product covering residues 1058-1365 of c-Met (c-Met kinase domain) is
generated from Human Liver QuickClone™ ¢DNA (Invitrogen) using forward primer 5°-
ATTGACGGATCCATGCTAAATCCAGAGCTGGTCCAGGCA-Y (SEQ ID NO. 1) and
reverse primer 5°-ACAACAGAATTCAATACGGAGCGACACATTITTACGTT-3' (SEQ ID
NO. 2}. The PCR product is cloned into 2 modified pFastBac] expression vector (harboring
the gene for 8. japonicum glutathione S-transferase immediately upstream of the multiple
cloning site) using standard molecular biological techniques. The GST-c-Met kinase domain
fusion (GST-Met) gene is transposed into full-length baculovirus DNA using the BacToBac™
system (Invitrogen). High$ cells are infected with the recombinant baculovirus for 72 h at
27°C. The infected cells are harvested by centrifugation and the pellet is stored at —80°C. The
pellet is resuspended in buffer A (50 mM HEPES, pH 8.0, 0.25 M NaCl, 10 mM 2-
mercaptoethanol, 10% (w/v) glycerol, 0.5 % (v/v) protease inhibitor cocktail (Sigma P8340),
stirred at 4°C to homogeneity, and the cells are disrupted by microfiuidization (Microfluidics)
at 10,000 psi. The resulting Iysate is centrifuged at 50,000 x g for 90 min at 4 °C, and the
supernatant is adsorbed onto 10 mL of glutathione sepharose™ 4B (Amersham) by batch
method. The siérry is rocked gently overhight at 4°C, The giutathione resin is harvested by
centrifugation and washed three times with 40 mL buffer A by batch methed. The resin is
washed three times with buffer B (buffer A adjusted to 0.1 M NaCl, less protease inhibitors).
The protein is eluted with buffer B containing 25 mM reduced glutathione. Eluted fractions
are analyzed by SDS-PAGE and concentrated to <10 mL (~10 mg/mL total protein). The
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concentrated protein is separated by Superdex™ 200 (Amersham) size exclusion
chromatography in buffer C (25 mM Tris, pH 7.5, 0.1 M NaCl, 10 mM 2-mercaptoethanol,
10% glycerol). The fractions are analyzed by SDS-PAGE and the appropriate fractions are
pooled and concentrated to ~1 mg/mL. The protein is aliguotted and stored at —80°C.
Alternative purification of human GST-cMET from Baculovires cells

Baculovirus cells are broken in 5x (volume/weight) of Lysis Buffer (50 mM HEPES,
pH 8.0, 0.25 M NaCl, 5 mM mercaptoethanol, 10% glycerol plus Complete Protease Inhibitors
(Roche (#10019600), 1 tablet per 50 mL buffer). The lysed cell suspension is centrifuged at
100,000 x g (29,300 rpm) in a Beckman ultracentrifuge Ti45 rotor for 1 h. The supernatant is
incubated with 10 mi of Glutathione Sepharose 48 from Amersham Biosciences (#27-4574-
01). Incubation is carried out overnight in a cold room (approximately 8°C). The resin and
supernatant is poured into an appropriately sized disposable column and the flow through
supernatant was collected. The resin is washed with 10 column volumes (100 mL) of Lysis
Buffer. The GST-cMET is eluted with 45 mL of 10 mM Glutathione (Sigma #G-4251) in
Lysis Buffer. The clution is collected as 15 mL fractions. Aliquots of the elution fractions are
run on SDS PAGE (12% Tris Glycine gel, Invitrogen, #2C6005B0OX). The gel is stained with
0.25% Coomassie Blue stain. Fractions with GST-¢cMET are concentrated with a Vivaspin 20
mL Concentrator (#VS2002; 10,00 MW cutoff) to a final volume less than 2.0 ml. The
concentrated GST-cMET solution is applied to a Superdex 75 16/60 column (Amersham
Biosciences #17-1068-01) equilibrated with 25 mM Tris, pH 7.5, 100 mM NaCl, 10 mM
mercapioethanocl, 10% glycerol. The GST-cMET is eluted with an isocratic run of the above
buffer, with the eluent collected in 1.0 mL fractions. Fractions with significant ODagg readings
are run on another 12% Tris Glycine gel. The peak tubes with GST-¢cMET are pooled and the
OD2g0 is read with the column buffer listed above as the blank buffer.
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Phosphorylation of the purified GST-cMET is performed by incubating the protein for
3 b at RT with the following:

Final concentration

a) 100 mM ATP (Sigma #A7699) 25 mM

b) 1.0 M MgCl, (Sigma #M-0250) 100 mM

¢} 200 mM Sodium Orthovanadate (Sigma #5-6508) 15 mM

d) 1.0 M Tris-HCI, pH 7.00 (in house) 50 mM

e) Hy0

i GST-cMET 0.2 - 0.5 mg/mlL

After incubation, the solution is concentrated in a Vivaspin 20 mi Concentrator to a
volume less than 2.00 ml. The solution is applied to the same Superdex 75 16/60 column used
above after re-equilibration. The GST-cMET is eluted as described above. The elution
fractions corresponding 1o the first eluted peak on the chromatogram are run on a 12% Tris
Glycine gel, as above, to identify the fractions with GST-cMET. Fractions are pooled and the
ODg2gp is read with the column buffer used as the blank.

A Kinase reaction Buffer is prepared as follows:

Per 1L
60 mM HEPES pH 7.4 1 M stock 16.7X 60 mL
50 mM NaCl 5 M stock 100 X 10 mL
20 mM MgCl, 1 M stock 50 X 20 mL

5 mM MnCl, _ 1 M stock 200 X 5 mL

When the assay is carried cut, freshly add:

2 mM DTT 1 M stock 500 X
0.05% BSA 5 % stock 100 X
0.1 mM Na;OV, 0.1 M stock 1000 X

The HTRF buffer contains: . ,
50 mM Tris-HCI (pH 7.5), 100 mM NaCl, 0.1 % BSA, 0.05 % Tween 20,5mM EDTA



Ln.rinns (Rl where m*is 0, 1, 2, 3, 4, 5 or 6, as allowed by valence. 6. A
compound of claim 3 wherein R2 is 10(a) halo, alkynyl, -C(=0)NR5R5a,
-N(R5)C(=0)R4 or -N(R5)C(-:=0)0OR4 any of which may be optionally

Yo epe8%HRy substituted with one or more re groups as alloWed Byz0¢7/016068
valance; or (b) an aryl, heteroaryl orzﬁ@terocyclo ring system selected from

Fresh add SA-APC (PJ258 Phycolink Streptavidin-Allophycocyanin Conjugate, Prozyme Inc.)
and Eu-PT66 ( Eu-W1024 labeled anti-phosphorotyrosine antibody PT66, AD0063, Lot
168465, Perkin-Elmer Inc.) to reach the final concentration:

0.1 nM final Eu-PT66

11 nM final SA-APC

Methods:

1. Dilute GST-cMet (P) enzyme in kinase buffer as follows:

Prepare 8 nM GST-cMet (P) working solution (7.32 pM to 8 nM, 915 X, 10 uL to 9.15 mL}.
In 2 96 well ciear plate [Costar # 3365] add 100 L in eleven columns, in one colurmn add 100

pL kinase reaction buffer alone.

2. Assay plate preparation:

- Use Biomek FX to transfer 10 pl 8 nM GST-cMet (P) enzyme, 48.4 L kinase reaction buffer,
1.6 uL compound (in DMSO) (Start concentration at 10 mM, 1 mM and 0.1 mM, sequential
dilution 1:3 to reach 10 test points) in a 96 well costar clear plate [Costar # 3365], mix several
times. Then incubate the plate at RT for 30 min.

3. Prepare Gastrin and ATP working selution in kinase reaction buffer as follows:

Prepare 4 uM Gastrin and 16 pM ATP working solution

Per 10 mL
Gastrin 4 M stock (500 uM 1o 4 pM, 125X} 80 pL
ATP 16 pM stock (1000 uM to 16 uM, 62.5 X) 160 L

Use Biomek FX to add 20 pl ATP and Gastrin working solution to the assay plate to start

reaction, incubate the plate at RT for 1 h

4. Transfer 5 uL reaction product at the end of 1 hinto 80 pL HTRF buffer in black plate

[Costar # 3356), read on Discover after 30 min incubation.

Assay condition summary:

K ATP * - 6 pM
[ATP] . 4 uM
K Gastrin/p(EY) - 3.8 uM

[gastrin] - 1pM



where m*is 0, 1, 2,.3, 4, 5 or 6, as allowed by valence. 107. A compound

of claim 5 wherein R2 is (a) halo, alkynyl, -C(=0)NR5R5a, -N(R")C(=0)R4
WwHWEEe6)0R4 any of which may be optionally independesyrigszoo/616068
substituted with one or more RI groyps as allowed by valance; or (b) an

aryl, heteroaryl or heterocyclo ring system selected from 15 264

[enzyme] - 1 nM

Ky ATP, K gastrin for various enzymes were determined by HTRFEAP labeling and HTRF
methods.

Examples 1-28, 30, 33-34, 36-37, and 39-48 exhibited activity with ICso values less
than 0.5 pM.

c-Met cell-based autophosphoerylation assay

Human PC3 and mouse CT26 cells are available obtained from ATCC. The cells were
cultured in a growth medium containing RPMI 1640, penicillin/streptomycin/glutamine (1X)
and 5% FBS. 2 x 10° cells in medium were plated per well in a 96 well plate and incubated at
37 °C overnight. The cells were serum-starved by replacing the growth media with basic
medium (DMEM low glucose + 0.1 BSA, 120 pL per well) at 37 °C for 16 h. Compounds
{either 1 mM and 0.2 mM) in 100% DMSO were serially diluted (1:3) 3333 fold on a 96 well
' plate, diluting 1:3 with DMSO from column 1 to 11 {columns & and 12 receive no compound).
Compound samples (2.4 puL per well) were diluted with basic medium (240 pL) in a 96 well
plate. The cells were washed once with basic medium (GIBCO, DMEM 11883-076) then
compound solution was added (100 pL). The cells were incubated at 37°Cforih. A2 |
mg/mL) solution of CHO-HGF (7.5 uL) was diluted with 30 mL basic medium to provide a
final concentration of 500 ng/mL. This HGF-containing media (120 pL} was transferred to a
96 well plate. Compounds (1.2 uL) was added to the HGF-containing media and mixed well.
The mixture of media/HGF/compound (100 uL) was added to the cells (final HGF
concentration - 250 ng/mL) then incubated at 37 °C for 10 min. A cell lysate buffer (20 mL)
was prepared containing 1% Triton X-100, 50 mM Tris pH 8.0, 160 mM NaCl, Protease
inhibitor (Sigma, #P-8340) 200 uL, Roche Protease inhibitor (Complete, # 1-657-498) 2
tab!ets, Phosphatase Inhibitor Il (Sigma, #P-5726) 200 uL, and a sodium vanadate solution
(containing 900 L PBS, 100 pL 300 mM NaV 03, 6 pL Ha0; (30% stock) and stirred at RT
for 15 min) (90 uL). The cells were washed once with ice cold 1X PBS (GIBCO, #14190-
136), then lysis buffer (60 uL) was added and the cells were incubated on ice for 20 min.

The IGEN assay was performed as follows: Dynabeads M-280 streptavidin beads were
pre-incubated with biotinylated anti-human HGFR (240 pL anti-human-HGFR (R&D system,
BAF527 or BAF328) @ 100 pg/mL + 360 pL Beads (IGEN #10029 + 5.4 uL buffer - PBS/1%
BSA/0.1% Tween20) by rotating for 30 min at RT. Antibedy beads (25 pL) were transferred
to a 96 well plate. Cell lysate solution (25 pL.) was transferred added and the plate was shaken
at RT for 1 h. Anti-phosphotyrosine 4G10 (Upstate 05-321) (19.7 uL antibody + 6 mL 1X
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PBS) (12.5 uL) was added to each well, then incubated for 1 h at RT. Anti-mouse IgG ORI-
Tag (ORIGEN #110087) (24 pL Antibody + 6 mL buffer) (12.5 gL) was added to each well,
then incubated at RT for 30 min. 1X PBS (175 yL) was added to each well and the
electrochemiluminescence was read by an IGEN M8. Raw data was analyzed using 2 4-
parameter fit equation in XLFit. ICsg values are then determined using Grafit software.
Examples 2, 4, 6-8, 11, 13, 15-21, 23-26, 36-37, 39, 41, and 43-44 exhibited activity in PC3
celis with ICsg values iess than 1.0 uM. Examples 2, 4, 6-8, 11-13, 15.21, 2326, 36-37, 41,
and 43-44 exhibited activity in CT26 celis with 1Csp values less than 1.0 pM.

rHu-bFGF: Stock concentration of 180 ng/pl: R&D rHu- bFGF: Added 139 ul of the
appropriate vehicle above to the 25 g,tg'vial lyophilized vial. 13.3 pL of the [180 ng/uL] stock
vial and added 26.6 pL of vehicle to yield a final concentration of 3.75 uM concentration.
Nitro-cellulose disk preparation: The tip of a 20-gauge needle was cut off square and
beveled with emery paper to create a punch. This tip was then used to cut out = 0.5 mm
diameter disks from a nitrocellulose filter paper sheet (Gelman Sciences). Prepared disks were
then placed into Eppendorf microfuge tubes containing solutions of either 0.1% BSA in PBS
vehicle, 10 pM rHu-VEGF (R&D Systems, Minneapolis, MN), or 3.75 pM rHu-bFGF (R&D
Systems, Minneapolis, MN) and allowed to soak for 45-60 min before use. Each nitrocellulose
filter disk absorbs approximately 0.1 pL of solution.

In the rat micropocket assay, compounds of the present invention will inhibit
angiogenesis at a dose of less than 50 mg/kg/day.

Tumor model

A431 cells (ATCC) are expanded in culture, harvested and injected subcutaneously into
5-8 week old female nude mice (CD1 nwnu, Charles River Labs) (n = 5-15). Subsequent
administration of compound by oral gavage (10 - 200 mpk/dose) begins anywhere from day 0
to day 29 post tumor cell challenge and generally continues either once or twice a day for the
duration of .the experiment. Progression of tumor growth is followed by three dimensional
caliper measurements and recorded as a function of time. Initial statistical analysis is done by
repeated measures analysis of variance (RMANOV A), followed by Scheffe post hoc testing fo
multiple comparisons. Vehicle alone (Ora-Plus, pH 2.0} is the negative control. Compounds o:
the present invention will be active at doses less than 150 mpk.

Tumor models
Human glioma tumor cells (LI87MG cells, ATCC) are expanded in culture, harvested

and injected subcutaneously into 5-8 week old female nude mice (CD1 nu/nu, Charles River



where mis 0, 1, 2, 3, 4, 5 or 6, as allowed by valence. 8. A compound of
any of claims |, 2, 3, 4, 5,6 or 7 having a formula LB enantiomers,

winsieseasngars, salts and solvates thereof. 9. A compound-efalaimBai606s
wherein le groups arc either unsubstifuted or independently substituted as

allowed by valance with one or more halo, cyano, nitro, alkyl, alkenyl,
alkynyl, Shaloalkyl, -(alkylene)01-OR4, -(alkylene),,-NR5R5a,
-(alkylene),11-C(=0)R4, -(alkylene)m- C(—0)0R4 -(alkylene)-OC(-0)R4,

Labi304e08) sabdaMRaRAgisadkyign %&?%&H\'%@% by IP (10-100

(alkylene)" N(l (-O)R4, (alkylenek- 5R5a
mpl&‘ﬂR}Sﬁ SRR %’6" (%@ﬁﬂai@l@ %%39%156%?@‘6%%%@4%@#23%3@@

cogfioupssiteseteeted: iy alNay for the duration of the experiment. Progression of tumor
growth is followed by three dimensional caliper measurements and recorded as a function of
time. Initial statistical analysis is done by repeated measures analysis of variance
(RMANOVA), followed by Scheffe post hoe testing for multiple comparisons. Vehicle alone
(captisol, or the like) is the negative control. Compounds of the present invention will be
active at 150 mpk. _

Human gastric adenccarcinoma tumor cells (MKN45 cells, ATCC) are expanded in
culture, harvested and injected subcutaneously into 5-8 week old female nude mice (CD1
nu/nu, Charles River Labs) {n=10). Subsequent administration of compound by oral gavage or
by IP (10-100 mpk/dose) begins anywhere from day 0 to day 29 post tumor cell challenge and
generally continues either once or twice a day for the duration of the experiment. Progression
of tumor growth is followed by three dimensional caliper measurements and recorded as a
function of time. Initial statistical analysis is done by repeated measures analysis of variance
(RMANOVA), followed by Scheffe post hoc testing for multiple comparisons. Vehicle alone
{captisol, or the like) is the negative control. Compounds of the present invention will be
active at 150 mpk.

FORMULATIONS
Also embraced within this invention is a class of pharmaceutical compositions

comprising the active compounds of the current invention in association with one or more non-
toxic, pharmaceutically-acceptable carriers and/or diluents and/or adjuvants (collectively
referred to herein as "carrier” materials) and, if desired, other active ingredients. The active
compounds of the present invention may be administered by any suitable route, preferably in
the form of a pharmaceutical composition adapted to such a route, and in a dose effective for
the treatment intended. The compounds and compositions of the present invention may, for
example, be administered orally, mucosally, topically, rectally, pulmonarily such as by
inhaiation spray, or parentally including intravascularly, intravenously, intraperitoneally,
subcutaneously, intrarmuscularly intrasternally and infusion techniques, in dosage unit
formulations containing conventional pharmaceutically acceptable carriers, adjuvants, and
vehicles, ' . .
The pharmaceutically active compounds of this invention can be processed in
accordance with conventional methods of pharmacy to produce medicinal agents for

administration to patients, including humans and other mammals.



Rica and 5 where Rwa, RI6.K IY and Ri' are independently

absent, halo, cyano, nitro, alkyl, alkenyl, alkynyl, haloalkyl,

wlalkyleneOR4, -(alkylene),11-NR5R5a, -(alkylene)-C(= OM‘/USQOW/QMQ(;S
-(alkylene)-C(---0)0R4, -(alkylene),2s0C(=0)R4,
-(alkylene),"-C(=0)NR5R5a, -(alkylene),,y-N(R5)C(=0)NR5R5a,
-(alkylene)-N(R")C(=0)R4, -(alkylene),,,-OC(=0)NR5R5a, 100r
-(alkylene),,,-N(R5)C(=0)0OR4; or where Rwa and Rum combine to fonn an

optucm brsuksiibiashBok0Re PORRSERG RO YSIRridd- &g%@ﬂ%@%&; of, for

is 12. A.compound of claim 1 having the followin
ex g} En 10#‘%&%&%@!@ SuSpension oxp hiquid. The phamaceugcai composmon is preferably

made in the form of a dosage utit containing a particular amount of the active ingredient.
Examples of such dosage units are tablets or capsules. For example, these may contain an
amount of active ingredient from about 1 to 2000 mg, preferably from about ! to 500 mg. A
suitable daily dose for a human or other mammal may vary widely depending on the condition
of the patient and other factors, but, once again, can be determined using routine methods.

The amount of compounds which are administered and the dosage regimen for treating
a disease condition with the compounds and/or compositions of this invention depends on a
variety of factors, including the age, weight, sex and medical condition of the subject, the type
- of disease, the severity of the disease, the route and frequency of administration, and the
- particular compound employed. Thus, the dosage regimen may vary widely, but can be
determined routinely using standard methods. A daily dose of about 0.01 to 500 mp/kg,
preferably between about 0.01 and about 50 mg/kg, and more preferably about 0.01 and about
30 mg/kg body weight may be appropriate. The daily dose can be administered in one to four
doses per day. '

For therapeutic purposes, the active compounds of this invention are ordinarily
combined with one or more adjuvants appropriate to the indicated route of administration. ‘If
administered per os, the compounds may be admixed with lactose, sucrose, starch powder,
cellulose esters of alkanoic acids, cellulose alkyl esters, tale, stearic acid, magnesium stearate,
magnesium oxide, sodium and calcium salts of phosphoric and sulfuric acids, gelatin, acacia
gum, sodium alginate, polyvinylpyrrolidone, and/or polyviny! alcohol, and then tableted or
encapsulated for convenient administration. Such capsules or tablets may contain a controlled-
release formulation as may be provided in a dispersion of active compound in
hydroxypropyimethyl cellulose.

In the case of psoriasis and other skin conditions, it may be preferable to apply a topical

preparation of compounds of this invention to the affected area two to four times a day.
‘ Formulations suitable for topical administration include liquid or semi-liquid
preparations suitable for penetration through the skin (e.g., liniments, lotions, ointments,
creams, Or pastes) and drops suitable for administration to the eye, ear, or nose. A suitable
topical dose of active ingredient of a compound of the invention is 0.1 mg to 150 mg
administered one to four, preferably one or two times daily. For topical administration, the

active ingredient may comprise from 0.001% to 10% wiw, e.g., from 1% to 2% by weight of



10 15 enantiomers, diastereomers, salts and solvates thereof wherein g
is0,1,20r3;n*is0,1o0r2;50"is 0or 1 Ul U2, U3 and U4 are each
independently C, or N; Z.* is -0 -, -S(0),, or -NH; le, Rh, Rh and Rd are
wactiasigesséhdently H, halo, alkyl, alkenyl, alkynyl, haloalkyl, BYEIGaMNF/016068
cycloalkenyl, heterocyclo, aryl, heteddaryl, -NO2, -CN, -NR5R5h, -0R4,

the formulation, although it may comprise as much as 10% w/w, but preferably not more than
5% wiw, and more preferably from 0.1% to 1% of the formulation.

When formulated in an ointment, the active ingredients may be employed with either
paraffinic or a water-miscible ointment base. Altemé’tiveiy, the active ingredients may be
formulated in a cream with an cil-in-water cream base. If desired, the agueous phase of the
cream base may include, for example at least 30% w/w of a polyhydric aleohol such as
propylene glycol, butane-1,3-diol, mannitol, sorbitol, glycerol, polyethylene glycol and
mixtures thereof. The topical formulation may desirably include a compound, which enhances
absorption or penetration of the active ingredient through the skin or other affected areas.
Examples of such dermal penetration enhancers include DMSO and related analogs.

The compounds of this invention can also be administered by a transdermal device.
Preferably transdermal administration will be accomplished using a patch either of the
reservoir and porous membrane type or of a solid matrix variety. In either case, the active agent
is delivered continuously from the reservoir or microcapsules through a membrane into the
active agent permeabie adhesive, which is in contact with the skin or mucosa of the recipient.
If the active agent is absorbed through the skin, a controlled and predetermined flow of the
active agent is administered to the recipicﬁt, In the case of microcapsules, the encapsulating
agent may also function as the membrane,

The oily phase of the emulsions of this invention may be constituted from known
ingredients in a known manner. While the phase may comprise merely an emulsifier, it may
comprise a mixture of at least one emulsifier with a fat or an oil or with both a fat and an oil.
Preferably, a hydrophilic emulsifier is included together with a lipophilic emulsifier, which
acts as a stabilizer. It is also preferred to include both an oil and a fat. Together, the
emulsifier(s) with or without stabilizer(s} make-up the so-called emulsifying wax, and the wax
together with the oil and fat make up the so-called emulsifying ointment base, which forms the
oily dispersed phase of the cream formulations. Emulsifiers and emulsion stabilizers suitable
for use in the formulation of the present invention include Tween 60, Span 80, cetostearyl
alcohol, myristyl alcohol, glyceryl monostearate, sodium lauryl sulfate, glycery! distearate
alone or with a wax, or other materials well known in the art.

The choice of suitable oils or fats for the formulation is based on achieving the desired
cosmetic properties, since the solubility of the active compound in most oils likely to be used -
in pharmaceutical emulsion formulations is very low. Thus, the cream should preferably be a
non-greasy, non-staining and washable product with suitable consistency to avoid leakage from

tubes or other containers. Straight or branched chain, mono- or dibasic alky!l esters such as di-



10-C(=0)R4, -C(=0)0R4; -C(=0)NR5R5a, -N(R5)C(=0)NR.5125a,
-0C(=0)NR5R5a, -S(0)R4 , -S(0)2NR5R5a, -NR5)S02R4 any of which
may be optionally independently substituted with one or more RI groups
e AMBHEHBY valance; or Wand Rh together with the carbon &t&¥VEg107/016068
which they are bonded may combiné¥b form a 3-10 membered
cycloalkyl, a 3-10 membered cycloalkenyl ring, or a heterocyclo ring,
15any of which may be optionally substituted with one or more RI groups
_ as allowed by valance.; or Rh and Rd together with the carbon atom to
Isapfierithispesiaistraield. rep Yonshihe o dorstea & tGomenberertidscisaticphyi

mdel, @@!ﬁﬁﬂﬁ%@&?%@&%@gﬂﬂ?ﬁt@, rbﬁt??@%@%@%iﬂ&’y%ﬂ%ﬁbgm or a blend of

b”’rjn'(%( Bae optionally substituted with one or more RI groups as allowed by )
SIRYERSPIRE S GF BiFtnaPESmIBINE RIS AIIRE BF IRAABIBIFep depending on
thepprtipdiyier fedlyisstusatedBi&mambered by ipalylirng erdicierdgyelan paraffin
aniR91 SRR 2LWRICH MAY. beapiionallysubstituted with one or more RI-

groups as allowed by valance; or Ra and Rh may combine to form a
carbgﬁWBfﬁﬁ??ﬂéFahﬁ EndaRisatedariairtoting sathe exrisbao inekrdmexe drops
wiROENDIAE 401{0EThare@iRNNOIOUPIVER d5 4DsPalRIaVRND% RIS cfier, especially an
aqueous solvent for the active ingredients. The active ingredients are preferably present in
such formulations in a concentration of 0.5 to 20%, advantageously 0.5 to 10% and particularly
about 1.5% w/w,

Formulations for parenteral administration may be in the form of aqueous or non-
aqueous isotonic sterile injection solutions or suspensions. These solutions and suspensions
may be prepared from sterile powders or granules using one or more of the carriers or diluents
mentioned for use in the formulations for oral administration or by using other suitable
dispersing or wetting agents and suspending agents. The compounds may be dissolved in
water, polyethylene glycol, propylene glycol, ethanol, corn oil, cottonseed oil, peanut oil,
sesame oil, benzyl alcohol, sodium chloride, tragacanth gurn, and/or various buffers. Other
adjuvants and modes of administration are well and widely known in the pharmaceutical art.
The active ingredient may also be administered by injection as a composition with suitable
carriers including saline, dextrose, or water, or with cyclodextrin (ic. Captisol), cosolvent
solubilization (ie. propylene glycol) or micellar solubilization (ie. Tween 80).

The sterile injectable preparation may also be a sterile injectable solution or suspension
in a non-toxic parenterally acceptable diluent or solvent, for example as a solution in 1,3-
butanediol. Among the acceptable vehicles and solvents that may be employed are water,
Ringer’s solution, and isotonic sodium chioride solution. In addition, sterile, fixed oils are
conventionally employed as a solvent or suspending medium. For this purpose any bland fixed
oil may be employed, including synthetic mono- or diglycerides. In addition, fatty acids such
as oleic acid find use in the preparation of injectables.

For pulmonary administration, the pharmaceutical composition may be administered in
the form of an aerosol or with an inhaler including dry powder aerosol.

Suppositories for rectal administration of the drug can be prepared by mixing the drug
with a suitable non-irritating excipient such as cocoa butter and polyethylene glycols that are
solid at ordinary temperatures but liquid at the rectal temperature and will therefore melt in the

rectum and release the drug.



(i) alkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocyclo,

aryl, heteroaryl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, heterocycloalkyl,
TeRBe3sRiR). R4, -C(=0)R4, -C(=S)R4, -C(=0)0R4, -C(=S)0Rsr/ys2007/0 16068
-C(=0)NR5R5a, -C(=S)NR5R5a, -N@H)C(=0)NR5R5a,
-N(R5)C(=S)NR5R5a, -N(R5)C(=0)R4, -N(R5)C(=S)R4, -OC(=0)NR5R5a,
-0C(-S)NR5R5a, -SO2NR5V, -N(R5)S02R4, -N(R5)S02NR5R5a,
-N(R5)C(=0)0R4, -N(R5)C(S)0OR4, -N(R5)S02R4, any of which may be

opti (YA ) tl ituted with o I RIO",aﬁ;%Islloa db aceutic

e O e R R BB e aceurical

CPRERIIRIIR MGy Bh T eR S Liamane/ Al AN eontL B iedRyRIHPT bart wikeey SBRASs

pré?@?me, Ettii?mliﬁﬁ,t&abah@a@kel Iﬁ@p@kﬂﬁ@gﬂ@%ﬂf&s iaﬂsylrml i i pills can
yYCIO , alkenyl, yl, aryl, eteroaryl, heterocyclo, aryla , .

o o P T R TR by ST SR ar it e ey e

adpptiosatiycinde petiten thysotosiitgt dbhasiaowetipsyfvalanrazwith. one or

morerR QrRUB 2 ABA R I/ RIS RANAE NI SHEHAT AR fended to limit the
occurrence from Lk alkyl,"haloalkyl, cycloalkyl, 10alkenyl, allégglyl, aryl,

. C ! Y
inyeatins Apyhdssloesd romapprandst, Narerdeny mme thaatero MRSty Iobrigus to one
skitied oabiylatkkeanicad sihis Bananbempiianal inaubstiivieckne ialewash Pivhich are
deﬁ%l ?nng-}’itQ one or,more SRR); or R5 and R5a may combine to form a
efefocycfo ﬁ%g op‘%ionaﬂly ‘substituted with one or more R10;
From the foregoing description, one skilled in the art can easily ascertain the essential

characteristics of this invention, and without departing from the spirit and scope thereof, can
make various changes and modifications of the invention to adapt it to various usages and
conditions.

No unacceptable toxological effects are expected when compounds of the present
invention are administered in accordance with the present invention.

All mentioned references, patents, applications and publications, are hereby

incorporated by reference in their entirety, as if here written.
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15RI and RI4 at each occurrence are independently, halo, cyano, nitro,
oxo, alkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocyclo,
aryl, heteroaryl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, heterocycloalkyl,
Eéﬁtyl?ﬂe) -0R4, -(alkylene)m-S(0),R4, -(alkylene)m-NR5R5a,

}}ené) -C(-0)R4, -(alkylene)m-C(=S)R4, -(alkylene)",-C(----D)ORA4,
-(alkylene)m-OC(-----0)R4, 20-(alkylene)m-C(=S)0RA4,
-(al I%Qeg) &'ﬁéﬁf{?RS Ikylene)m C(=S)NR5R5a,
-(alk 1én&)MmmN 5a, -(alkylene)m-N(R5)C(=S)NR5R5a,
-(alkylene)",-N(R5)C(=0)R4, -(alkylene)m-N(R5)C{(=S)R4,
-(alkylene)m-OC(=0)NR5R5a, -(alkylene)m-OC(=S)NR5R5a,
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(alkylene)m-S(0),R4, -(alkylene),,-NR5r, -(alkylene),,,-Q=0)R4,
(alkylene),1-Cl(=S)R4, -(alkylene)m-C(=0)0R4,
-(alkylene)1-OC(----0)R4, -(alkylene),11-C(=SIORA4,
enafaliylane]ii«R{=0NNRSRba ardlcitene ) ierE(f 8)Nrda,
Ikylene),"-N(fe)C(=0)NR5R5a, -(alkylene),ll-N(R5)C(=S)NIR5r,
IS(a kylene),"-N(R5)C(=0)R4, -(alkylene)-N(R5)C(=S)124.,
W ialigdkne),,-0C(=0)NR5R5a, -(alkylene),"-OC(=S)NR5R5a,
i aI lene);xSO2NR5R5a, 10-(alkylene)m-N(R5)S02R4,
(aI yf)enr@%,’N(RS)SOZNRSRSa -(alkylene)"1-N(R5)C(=-0)0R4,
Z%- @au@;,crﬁmvmma)m@ﬂmmiaméne) "-N(R5)S02R4; v is 0, 1 or 2.

I‘J:gl?& o e ggc it elprgn erﬁﬁv %f%n l?ylf: al <E:|r|1y F“ 1?yrn|3|/:l“i1%! eﬁéy%,o
cyeloalkyl, eycloalkenyl, heterocyclo, aryl, heteroaryl, -NO,, -CN, -NR- "R™ _OR",
-C(=0)R*, -C(=0)OR"; -C(=0)NR’R™, -N(R*)C(=0)NR’R™, -OC(=0)NR’R",
-S(O)R", -S(0RNRR™, -N(R)SO:R* any of which may be optionally independently
substituted with one or more R groups as allowed by valance;

or R* and R® together with the carbon atom to which they are bonded may combine to form a
3-10 membered cycloalkyl, a 3-10membered cycloalkenyl ring, or a heterocyclo ring,
any of which may be optionally substituted with one or more RY groups as allowed by

valance;

255
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30

enantiomers, diastereomers, salts and solvates thereof 1014. A
compound of claim 13 wherein R2 is halo, cyano, alkynyl, -C(=0)NR5r,
-N(RS)C( 0)R4, -N(R5)C(=0)0R4, phenyl, naphthyl, pyrrolyl, imidazolyl,

or lb‘yatadélynotgfalz@wnﬂetl@mwommltqw@@1 @mmomwmmbmu to form a

(hazol). aeliaze i Puidin SaeanudroRY iYL AYARARK. BYEROVcyclo ring
pyrlmldlnyl pyridazinyl, indolyl, isoindolyl, indofin yI ind nony1 Isoidolinyl,

|soumnmntomlydcldmw&@b@nmmlﬂarmbsmmw@/misgb@ﬁzomw@t groups as allowed by
benzo Ii(gg]yl isobenzofuranyl, quinolinyl, isoquinolinyl, quinazolinyl,
qumazo ndnyl tetrahydroqumollnyl tetrahydrmsoqumolmyl

or lﬁﬂPmyldl‘oqﬂlnohm@nylbmhydrblsmﬁmmlRoh@/lfcqmrmﬁtraﬁ?@}/!y or fully saturated 3-8

tetraygioduin yéﬁl'ﬂgglh Qgﬁ@%{@mwwqﬂ&gvgfﬁ*a%m@ﬂ% be optionally

|m|dazopyr| napht benzotrlazmyl triazolopyridinyl

trlazmbpigwmqhmﬁll Qnammwaazmwmﬁa azlspyrithyralance;

or ROyRiee Jﬁpﬂh AZQRYFAdRRINYL, pyrrolopyridinyl,
yrro op r| pyrrolopyridazinyt, pyrazolopyridinyl,

or i@yaaﬂd%o@@dn@ﬁyltw@mmwﬂdmlm@mﬁ@miynqme?@@wm@wony group;

tetrah r ral i i
RPN B e

furopyithziveryt pvea R fugaeyhs @éﬁﬂ@ﬁﬁ@bﬁé@]%j@nzmsoxazolyl

R2 bsenzothlazolyl or benzoisothiazolyl any of which may be optionally
mdependently substituted with one or more RI groups as allowed by
valafi¢dalts cyasompousd of claim 14 wherein R2 is (a) halo, alkynyl,

-CV, @»ﬁﬁﬁﬁ%ﬂ(ﬁ)g@ﬁi t%&%n&&mg aﬁgﬂ&%@f&m&ﬁvwm&%a@w%rﬂ

optiona ependently one or more RI ?roups as

auowedmyemaﬁc@wkyz hegsyoarviiiy hetsroatytl Bk Hefesreegers! gyl -OR”.

system sglgeted KORIR ™, _C(=0)R?, -C(=S)R?, -C(=0)OR", -C(=S)OR,
-C(=ONR'R™, -C(=8)NR’R®, -NR)C(=0)NR’R™, -N(R)C(=S)NR’R™,
NRHCEOR?, -NRHC(=SR?, -OC(=ONR’R™, -OC(=S)NR’R¥, -SO,NR’R™,
NERHSORY, NERHISONRR™, -N(RHC(=O)OR?, N(R*)C(=S)OR",
-N(R*)SO,R?, any of which may be optionally independently substituted with one
or more R'Y as allowed by valance,

R*® R and R? are independently selected at each occurrence from H, halo, eyano, nitro, alkyl,

haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocyclo, aryl, heteroaryl,
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dvinn ----\'1 ) ) N.-"R"-.-....;"" N-_ ,RI"™,,,....-%.,.."N--] - Rio \\
m*m* "ZZ,m*, and , whereis 0, 1, 2, 3, 4, 5 or 6, as allowed by valence.

arylall_{yl, heteroaryl.aikﬂ, cycloalkylalkyl, heterocycloalkyl, -OR?, -S(0),R*, NRR™,
C(=O)RY, -C=SIRY, -C(=0)0RY, -C(=S)OR?, -C(=O)NR'R™, -C(=S)NR’R*",
NRHCEOINRR®, NRIIC(=S)NR’R™, -NR)C(=0)R?, -NRHC(=S)R",
LOC(=0)NRR™, -OC(=S)NRR*?, -SO;NR'R™, -N(RH)SO,R, “N(RM)SONRR™,
NRHCEOIOR?, -NRHC(=S)OR?, -N(R*SO;R?, any of which may be optionally
independently substituted with one or more R'® groups as allowed by valance;

R* is independently selected at each occurrence from H, alkyl, haloalkyl, cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, heterocyclo, arylalkyl, heteroarylalkyl, heterocycloalkyl, and
cycloalkylalkyl, any of which may be optionally independently substituted as allowed
by valance with one or more R'® groups; '

R’ and R™ are independently selected at each occurrence from H, alkyl, haloalkyl, cycloalkyl,
alkenyl, alkynyl, aryl, heteroaryl, heterocyclo, arylalkyl, heteroarylalkyl,
heterocycloalkyl, and cycioalkyialkyl, any of which may be optionally substituted as
allowed by valance with one or more Rm; ' _
or R and R* may combine to form a heterocycio ring optionally substituted with one
or more RIO;

R' at each occurrence is independenﬂy,_ halo, cyano, nitro, oxo, alkyl, haloalkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, heterocyclo, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl, heterocycloalkyl, ~(alkylene)-OR",
—(alkylelle)m-S(O)vR4, -(aikyleng)WNRSRsa, ~(alkylene)1]}-C(=O)R4,
~(alkylene),-C(=S)R", ~(alkylene)-C(=OYOR®, -(alkylene)n-OC(=O)R",
—(alkylene)mu()(:S)OR“, —(alkylene)m—C(ﬂO)NRSR5 A —(alkylene)m~C(:S)NRSRSH,
~(alkylene)n-N(R*)C(=O0)NR’R*, -(alkylene),-N(R*)C(=8)NR’R™, '
alkylene)-NRHCEOR?, -(alkylene)u-NRHC(=S)R,
~(alkylene )n-OC(=ONRR®®, ~(alkylene)y-OC(=S)NR'R™, -(alkylene),~SO;NR'R™,
~(alkylene)w-N(R*)SO,R?, -(alkylene)n-N(RISO,NR’R™,
~(alkylene)n-N(RC{=0YOR", -(alkylene),-N(R\YC(=S)OR", or
~(alkylene)n-N(RV)SO-R",;

wherein said afkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl, cyclealkenyl, heterocyclo, aryl,
heteroaryl, arylalkyl, heteréarylaikyla cycloalkylalkyl, and heterocycloalkyl groups may
be further independently substituted with one or more ~(alkylene),-OR*,
~(alkylene)n-S(O)LR', ~(alkylene),-NR'R™, ~(alkylene)n-C(=O)R",
~(alkylene)m-C(=S)R", ~(alkylene)n-C(=OYOR?, -(alkylene)n-OC(=0)R’,
-(alkylene)n-C(=S)OR*, —(alkylene)n-C(=0)NR'R¥, -(alkylene)n,-C(=S)NR'R*,
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1016. A compound of claim 15 wherein R1" at each occurrence is
independently absent, halo, cyano, nitro, alkyl, alkenyl, alkynyl, haloalkyl,
-(alkylene)l -OR4, -(alkylene)l,-NR5R5a, -(alkylene)",-C(=0)R4,

(et N W?“ e R, F

-(alkylen ene),” a,
Kalky@@ﬁti?@-hd(@@@iﬁ‘}h =( E‘Jlh)Vi‘?';nfi@)&\I gé@oﬁﬁﬁ)az 5a, or
-(alkydengdnsN® QIRRA? _(alkylbhef) LOMPOYIREFElaim ik IWhCI8I0,NR R,

nis0or 1, andt*is 18. A com OUQd of cIa m. 12 wherein n*is 1

and t*(@l‘@ieﬁénf[g%)ﬁ@%ﬂ) 191 68Rip }%Qﬂglﬂ‘]% selected from S
—(aikyiene)m-N(R’)C(MO)OR , ~(alkyfene)m—N(R5)C(ZS)OR , o1
~(alkylene),-N(RHSO,R";

and further wherein any two R0 groups attached to the same atom or attached to adjacent
atoms may combine to form an optionally substituted 3- to 8 membered ring system;

mis 0 or 1;

nis 0, 1 or2;

q and t are cach independently 0 or 1;

visQ, 1 or2.

2. A compound of claim | wherein R' is phenyl, naphthyl, benzodioxolyl,

benzooxazolyl, benzoisoxazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyrimidinyl, pyrazidinyl,

-isoquinolinyl, quinolinyl, quinazolinyl, quinazolinonyl, guinoxalinyl, naphthyridinyl,

benzotriazinyl, triazolopyridinyl, triazolopyrimidinyl, triazolopyridazinyl, imidazopyrdinyl,
imidazopyrimidinyl, imidazopyridazinyl, pyrrolopyridinyl, pyrrolopyrimidinyl,
pyrrolopyridazinyl, pyrazolopyridinyl, pyrazolopyrinﬁ&inyl, pyrazolopyridazinyl, cinnolinyl,
thienopyridinyl, thienopyrimidinyl, thienopyridazinyl, ﬁwdpyridinyl, furopyrimidinyl,
furopyrazidinyl, benzofuranyl, benzoimidazolyl, indolyl, benzoisoxazolyl, benzothiazolyl, or
benzoisothiazolyl any of which may be optionally independently substituted with one or more

R' groups as allowed by valance.

3. A compound of claim 1 wherein R? is halo, cyano, alkynyl, -C(=0NR’R*,
NRIC(=OR', NRHC(=0)OR?, phenyl, naphthyl, pyrrolyl, imidazolyl, pyrazolyl, triazolyl,
tetrazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, 1sothiazolyl, pyridinyl,
tetrahydropyridinyl, pyridinonyl, pyrazinyl, pyrimidinyl, pyridazinyl, indolyl, isoindolyl,
iﬂdolinyig indolinonyl, isoidolinyl, isoindolinonyl, dihydrobenzofuranyl,
dihydroiscbenzofuranyl, benzofuranyl, isobenzofuranyl, quinolinyl, isoquinolinyl,
quinazolinyl, quinazolinonyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl,
dihydroquinolinonyl, dihydroisoquinolinonyl, quinoxalinyl, tetrahydroquinoxalinyl,
benzomorpholinyl, dihydrobenzodioxinyl, imidazopyridinyl, naphthyridinyl, benzotriazinyl,

triazolopyridinyl, triazolopyrimidinyl, triazolopyridazinyl, imidazopyridinyl,
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10 salts and solvates thereof. enantiorners, diastereomers, salts and

solvates thereof wherein
imidazopyrimidinyl, imidazopyridazinyl, pyrrolopyridinyl, pyrrolopyrimidinyl,
pyrrolopyridazinyl, pyrazolopyridinyl, pyrazolopyrimidinyl, pyrazolopyridazinyl, cinnolinyl,
thienopyrrolyl, tetrahydrothienopyrrolyl, dihydrothienopyrrolonyl, thienopyridinyl, -
thieropyrimidinyl, thienopyridazinyl, furopyridinyl, furopyrimidinyl, furopyrazidinyl,
benzofuranyl, benzoimidazolvl, benzoisoxazolyl, benzothiazolyl, or benzoisothiazolyl any of
which may be op'tidnaily independently substituted with one or more R'" groups as allowed by

valance.

4. A compound of claim 2 wherein R? is halo, cyano, alkynyl, -C(=0)NR*R™,
NRHCEOIR?, -NERIC(=0)YOR?, phenyl, naphthyl, pyrrolyl, imidazolyl, pyrazolyl, triazolyl,
fetrazoiyi, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridinyl,
tetrahydropyridinyl, pyridinonyl, pyrazinyl, pyrimidinyl, pyridazinyl, indolyl, isoindolyl,
mdolinyl, indolinonyl, isoidolinyl, isoindolinonyl, dihydrobenzofuranyl,
dihydroisobenzofuranyl, benzofuranyl, isobenzofuranyl, quinolinyl, isoquinolinyl,
quinazolinyl, quinazolinonyl, tetrahydroguinolinyl, tetrahydroisoquinolinyl,
dihydroquinolinonyl, dihydroisoquinolinonyl, quinoxalinyl, tetrahydroquinoxalinyl,
benzomorpholinyl, dihydrobenzodioxinyl, imidazopyridinyl, naphthyridinyl, benzotriazinyl,
triazolopyridinyl, triazolopyrimidinyl, tfiazolopyridazinyk, imidazopyridinyl,
imidazopyrimidinyl, imidazopyridazinyl, pyrrolopyridinyl, pyrrolopyrimidinyl,
pyrrolopyridazinyl, pyrazolopyridinyl, pyrazolopyrimidinyl, pyrazolopyridazinyl, cinnolinyl,
thienopyrrolyl, tetrahydrothienopyrrolyl, dihydrothienopyrrolonyl, thienopyridinyl,
thienopyrimidinyl, thienopyridazinyl, furopyridinyl, furopyrimidinyl, furopyrazidiny},
benzofuranyl, benzoimidazolyl, benzoisoxazolyl, benzothiazolyl, or benzoisothiazolyl any of
which may be optionally independently substituted with one or more R'? groups as allowed by

valance.

5. A compound of claim 2 wherein R’ is selected from
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I0 15 enantiomers, diastereoiners, salts and solvates thereof wherein q is
0,1,20r3;n*is0,1or2;5t*is0or 1111, U2, U3 and U4 are each
independently C, or N; Z* is -0 -, -S(0), or -NH; Ra, Ra, Re and Rd are
each independently H, halg,lalkyl, alkenyl, alkynykrhaloalkyl, cycloalkyl,
cycloalkenyl, heterocyclo, ar I heteroaryl -NOZ N, -NReRb5a, -0124,
3R5a,

m*

N . N
= = =
I R*") ' Rm) "__(Rm)
Sy | m* o T m* . N ! m?
|
~F NN u\/"

= A e =N s
*'“(. R‘G> L R10> i R“’) A;—<R15>
\N) m* K/.N m* \\N) m* \N) m
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10

-S(0),R4, -S(0)2Nree, -N(R,5)S02R4 any of which may be optionally
independently substituted with one or more RI groups as allowed by
valance; or Ra and R together with the carbon atom to which they are
bonded may combine to form a 3-10 membered cycloalkyl aiéo

member loalkenyl ring, terocyclo ring, 18 ofwhjch may be
optionally stityted with gne o Ilgroﬁs S Iow/yi ;'7‘vmlgnce;
or Rg’an Rd_%eéla r with thel carbion gtdm to

ich theyfare bonded

may n orm.a 3- mberdd oalkyi, a 3-10 membered
N N™ . . .

cycloalkeny?'rlng, or'a heterocyclo ring, any of which may be optionally -

substituted with one or more RI groyps as allowed by 20valance; or Rd
and/or Rh"May’combine 't Re dr Rd.to form a partially or fully
erjibgred e -.o,‘t | fiAglor heterg i i }’of

Ily substitutelf with‘orie or

@%enc ; gmRa and Rh may combine

250r Re and Rd attached to the same carbon &om may combine to form

a carbonyl group; R2 is (i) halo, cyano, nitro, or (i) alkyl,aalealkyl, alkenyl,

alkynyl, cy I, cycloalkenyl, ocyclo, aryl, heteroaryl, arylalkyl,

cyc ojkylalk he
10

4

where m* is 0, 1, 2, 3, 4, 5 or 6, as allowed by valence.

and

6. A compound of claim 3 wherein R is
(a) halo, alkynyl, -C(=0)NR’R¥, -N(R)C(=0)R" or -N(R)C(=0)OR" any of
which may be optionally independently substituted with one or more R' groups as
allowed by valance: or

(b) an aryl, heteroaryl or heterocyclo ring system selected from



L

30-S(0),R4, -C(-0)R4,-C(=0)0124, -C(=S)0R4, -C(-0)NR5R5a,
-C(=S)Nnsa, -N(R)C(=0)NRIIR'a, -N(R5)C(=S)NR3V, -N(R5)C(=0)R4,
-N(123)C(=S)R4, -0C(-0)NR5R5a, -0C(=S)NR3R5a, -SO2NR3Ra,
-N(R5)S02R4, -N(R5)S02NR5Rsa, -N(R5)C(=0)0R4, -N(R3)C(=S)0
)S02124, Whmh may HE optignally indeper ndently subsﬁ tute

ne or more RI alloweg 3)5_ vdlance, 2a 5ar
”i;dgn Hdw[ om'H, halo,

ﬁl}lgy m nltro am Mg,
yIamlno;dlaIkyIatnlno and alkoxy; R4 is:in ependently selected at each -

oceyrrence from H, aIkyI haloalkyl, cycloalkyl, alkenyt, alkynyl, aryl,
h eroaryl heter,oe clo, arylalkyl hei’ arylalkyl heterocyclo and

50 Lpalkylalky any fWhICh eo tion IIy| ndentl sub |tuted
|n e m

seIecEd each occurrerice from HY Ikyl Ioalkyl
cycloalk I alkenyl alkynyl, aryl heteroaryl heterocyclo, arylalkyl

hetercaryalkyi, h ycloalkyl, andcysipalkylallkytaqy of which mgy b

tionallySubstityted a; 10allowgdihy vajance |5h or more Rﬁp“or

mR5 and{Va maﬁismbﬁl@a}o fofim a he ocycl H@ lly §’ubstltut
with one”6t more Ri; RI an& Ri" at eachfd&urr ce arein ependently,
halo, cyano, nitro, oxo, I haloalkyl, nl\yl alkynyl, cycloalkyl,

, heterocyglo, ayl heteroafyl, arylalkyl,

Rmﬁ_/\ /ﬂ "'\?
~( L/\Rm .. )\/\(wo

ff}) }) %/Ej . ff}u
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15heteroarylalkyl, cycloalkylalkyl, heterocycloalkyl, -(alkylene)",-OR4,
-(alkylene)11-S(0),R4, -(alkylene)rn-NR5R5a, -(alkylene).,-C(=0)R4,
-(alkylene)"-C(=S)R4, -(aIkerne)",-C(-0)0R4, -(alkylene)-OC(=0)R4,
-(alkylene)"1-C(=S)0R4, -(alkylene)," C( 0)NR5Rb5a, A

kylene)1-C(= S)NRSR -(alkylene),",-N(R5)C(-0)N
- Ikylene) -N(R5 R5R5 kylene)", N(R5 (= 0)R4 - | \N
‘(@ ylene),., N( 5c:( %rie%oc =O)N 5R ) \\ /

-(allgytéHit).- 0 (alky ene) =80 2NR R5 )
NeTkylend)- 5)ST)2R4 (alkylene) N N(RS)szN m
-(alkylene)-N(R5)C(=0)0R4, -(alkylene)",-N(R5) —-S)OR4 or

alk ene)m N(R5)S02R4; 25where| said glkyl haloalkyl, alkektyl,

caalkyl cycloa en h ero clo,\gry,/ﬁet oaryl, afylalkyl, T~ N\
he r laligyl, cycl Ik cytloa may bes_ ! Ny
furthe [ end tly subs uﬁed Wlthe%qgr more -(alky; ne) -OR4, \Rm) L

(alky en “S(O) R4, -(alk Nalkylene)",
(alkylene) C(=S)R4, (alkylene)J,;L C(- 0)0R4 -(alkylene)- OC( O)R4

@dmﬁ
T

/ N / N / N / N

N | S | N N | N |
Rw) m Rm) m QLS. . R1°) m* e R‘G) or¥

s VoV, VoV ) o o
i | L L |

RN
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(alkylene)-C(=S)OR4, -(alkylene),"-C(=0)NR5Rb5a,
-(alkylene)",-C(=S)NR5R5a, (alkylene)-N(R5)C(=0)NR5R",
J\gglkylene)" N(R5)C(=S)NR5R5a, -(alkylene)-N(R5)C(-0)R4,
- alkylene) N( 5)C(= S)R4 5- (alkylene) 1-OC(---0)MeR5a,

g/t ,1 , NRBWa
@ Pf’ ] %T(Q soz R5R5a
\; ' \% ﬁg | Rs. OR4,

-(alkyle e?Tl -N(R)SO02R4; v is ‘”)<0;2 10 21. Aco ‘°

utj,)d efclaim 2
having formufa IFAI, IFAIi or IFAIii 20 95 enantiorners, dlastereomers
Its and solvates thereof. 522. A compound of claim 21 wherein R2 is

lo, eyan, alkyn NT Nj Nj
T, O g;co/

bl b 3 El

o s o : 0
Ree p@@ e e

k 2 > 3

N
SN N //B
7 N R"®
e N\_// Riu) = Rm \NR‘“ ~ >m*

m* and e

3
where m* is 0, 1, 2, 3, 4, 5 or 6, as allowed by valence.

10 7. A compound of clainm 5 wherein R?is
(a) halo, alkynyl, -C(=0)NR'R®, -N(R*)C=0)R* or -N(RDC(=0)OR" any of
which may be optionally independently substituted with one or more R'" groups as
allowed by valance; or
(b) an aryl, heteroary! or heterocyclo ring system selected from

15



-N(R5)C(=0)R4, -N(R5)C(----0)0R4, phenyl, naphthyl, pyrrolyl, imidazolyl,
pyrazolyl, triazolyl, tetrazolyl, furanyl, thienyl, oxazolyl, isoxazolyl,
thiazolyl, |soth|azolyl pyrldinyl tetrahydropyridinyl, pyridinonyl, pyrazinyl
pyrlmid l, pyrlda [, indolyl, ISOI |ndoI|n | dolinonyl, isoidotin

Eé oI|n nyI di ydro enzofur 20 25 dih rmsobengv@ anyly
m*he any JLL’ anylmtwlno , Isoqui nlﬂtay
t

quinaz etrahydr Ei‘umollnyl tetf»aﬁydro oquinolinyf,
dittydro umollnonyl dih dr0|soqumoI|n'o l, quinoxallnyl,

l, 5triaz;a|6[§3\(r|d|nyl - ?/\

ingtelazopyridinyl, hyridinyl, b
r!azo ﬁmldlny tri opyrldazmyl,' |dazoﬁyrld|n l, (%/l\(

let;nl ny‘FFmd ZRpyrt werQlopyri \l(m’)gpyrlmldm ™
pyrrolopyrlda nyl, pyrazolopyridinyl, pyrazolopynmldlnyl ,
pytazolopyridazinyl, cinnolinyl, thienopyrrolyl, tetrahydrothlenopyrrolyl
di ydrothienopg,wl yl, thienopyrighn thleno Wlmldmyl
th| opyrldazm l, fu&ypyridinyl [ Z|d|ny,

idazo zot m)

ben 6 hl%iolyl an o WhICh may b&fﬁptlonally in p]énd tIy m
substituted with one or more RI groups as allowed by valance. 23. A

conl%p d of clairfi21 wherein R2 s 15(a) halo, aIk [, -C(=0)NR5R5a,
)R4-0 VLN(RS)C(O) of whlcg ayb optietia

ﬁntﬁgpgg\g’ently subr\fi{uted wn@more RI ng s allo\vgj/,%—é

valance} or =0 & RY) o \Raw

3 2

N

m'ﬁ

f% : 7(R*° CL! e

b

f l K ), fj—(

m$

A b
S, (3,




(b) an aryl, heteroaryl or heterocyclo ring system selected from  whereis
0,1, 2,3,4,5or 6, as allowed by valence. 24. A compound of claim
23 wherein Rwe at each occurrence is independently H, halo, cyano, intro,
alkyl, alkenyl, alkynyl, haloalkyl, -(alkylene)11-OR4,
-(alkylene)111-NR5R5a, -(alkylene),"-C(=0)R4, -( kylenr&a)-C(-O)OR4

(RICEHN S k’hl (:))oi (R b\R4/©EN\>
e < : yYene - :

ke @%@%-oa &Nﬁ 3‘5 § s \A\h )
compound ofClaimr20w

5a, or<(alkylene),"-N(RYC(*Q)QR4. 25.
of claim 20 whergin n* is 1 and t* isO.

étein n* is 0 @1, and t* is 1;'1028. A compoun Rm) m*
= ‘ N\ s l N ef\@ F | N
. > = ‘ S S
e e

E

R!D
A m¥ m* m*

T A

m*
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15 20 25 30 27. A compound of claim 1 of formula IH RWa R26 R2/
R2b wherein

where m* 18 0, 1, 2, 3, 4, 5ot 6, as aliowed by valence.

15

5
8. A compound of any of claims 1, 2, 3,4, 5, 6 or 7 having a formula 1B
/Z’\ R
AL
14
I N
1B
10
20
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U is CRik or N; 5Z* is absent, -CH2, -0-S(0),-, or -NH-; Ra, Rh, Rh and Rd
are each independently H, halo, alkyl, alkenyl, alkynyl, haloalkyl,
cycloalkyl, cycloalkenyl, heterocyclo aryl, heteroaryl, -NO2, -CN,
-NR5R5h, ?:g 0 ‘§|)5 , -N(125)"=0)NR5R5h,
AR ER S R SRR K{ro)S02Pes ay of which
may be optionally mdependently 10substituted with one or more RI groups

as allow valanc d Rh gether with t e carbon
e Ry PTG G LOTBRE B FIES 95 Nt Ba e €y dhigpependenty
subSHlG:embered by&lr@akmnayirﬁ1ngxe01rradme®elﬂai©y@lyzanml,g11anyadifw,rnﬁteny alkynyl,

5 T TR Tl UM e carEol LB ol tney are

(mm@l)m@fr@mmﬁatmﬁ@rm@,se@(m)ﬁheFe@adzy@ﬁa}m(a@m R,

RSN <OBSiiher TAGHE B ve e orte SN By ONRR
orvalahgknel,Ra@NHIor®Rfay combine with any Re or Rd to form a
partially or fully saturated 3-8 membered cycloalkyl ring or heterocyclo

ring, either of which may be optionally

16 10. A compound of claim 9 wherein R' groups are selected from
\)'U'Ul'\f\f\a
JU\JL\I\!\; /
wVanuL
[ValavaVavaw)
10a
R e !
7
R0 o N R0
R1Ga \/O I R1Oa
> * ? »
gN'U!'U’U'L: \/\/'U;'\f\/\z
J\J\J"\f\f\;
\f\f\j\f\f\a
N : 100
® : | -
r RoH N
R10a ’ HN. =N ’ RiCa ’ \N Ris
15
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10

5substituted with one or more R' groups as allowed by valance; or Wand
Rd attached to the same carbon atom may combine to form a carbonyl

group; R2 is (i) halo, cyano, nitro, or (i) alkyl, haloalkyl,
alkenyl, alkynyl, cycloalkyt, cycloalkenyl, heterocyclo, aryl, 10heteroaryl,
arylalkyl, arylalkyl, ¢ cloalkylalkyl heterocycloalkyl S(O) R4, ;
-C(=0)R4
-N(R5)C(FO)NK5R5a,
N(R5)@¢=
-N(R5)802 ’ N
-N(R5)S02R4, any of 15which may be optlonally mdependen’tly ’
substituted with ohe or motg, R as allowed by,yhlance, R2a and R2b are
mdep%dently seI cted from H, halo, alk halohlkyl cyano, pitro, amino,
aIkyIam ] HKylamino a ey F selected at
d
eachR(?g e Lr/Hn H, aIKyI Rma |
Ry S =
R‘IOa / ] Rma / I \ R%Oa i \ N \
N N/ g N \ N/ R0y N

and

where R'® R'® R'™ and R'% are independently absent, halo, cyano, nitro, alkyl, alkenyl,
alkynyl, haloalkyl, m(alkyﬁen_e),n-OR4, —(aikylene)nrNRsRSa, -(alkylene)m—C(mO)R‘;,
~(dlkylene)-C(=OYOR?, (alkylene)u-OC(=0)R", —(alkylene),-C(=0)NR'R™,
(alkylene)y-NRHCEOINR'R®, <(alkylene),-N(RIC=OR', ~(alkylene)-OC(=O)NR’R™,
or -(alkylene),-N(R*)C(=0)OR"; | |

or where R'™ and R'™ combine to form an optionally substituted 3- to 8-membered ring

system.

11. A compound of claim 10 wherein R'is
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10

15

20alkynyl, aryl, heteroaryl, heterocyclo, arylalkyl, heteroarylalkyl,
heterocycloalkyl, and cycloalkylalkyl, any of which may be optionally
independently substituted as allowed by valance with one or more RI

~groups; R5 and R5a are independently selected at each occurrence from

, alkyl, haloalkyl, cycloalkyl alkenyl, alkynyl, aryl,
grocyclo, arylalkyl ete ryIaIRW“Z‘Sheterbocyclo

ocurrence are independently, halo, cyano, nitfo, oxo, alkyl; haloalkyl,
alkenyl, alkwlmm;galkyl cycloalkenyl, heterqcyclo, aryl, betetaryl,
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15

20

30

-(alkylene)-C(=S)R4, -(alkylene),,-C(=0)0R4, -(alkylene)-OC(=0)R4,
-(alkylene)ll1l-e(=S)0R4, -(alkylene)m-C(-0)NR5R5a,
-(alkylene),,,-C(=S)NRIFC, ialkytene)m-N(R5)C(=0)NR5R5a,
enanfilldend) s NRDE-SINRBREAY 20s (Akkglene)-N(R5)C(=0)R4,
w é%glkylene)-N(TOC(=S)R4, -(alkylene)"-OC(-O)NR'R’,
- afkylene)",-OC(:S)NRSV, -(alkylene),"-SO2NR5R5a,
q is-(alk¥leng),"-N(RD)S02R4, -(alkylene),,-N(R5)S02NR5R5a,

- i—(zal I%rf)il-N(R))C(:O)ORA -(alkylene)m-N(R5)C(=S)0R4, or
-S(arkyfené)m-N(R5)802R4; 15wherein said alkyl, haloalkyl, alkenyl,

t* ialkynyl, cycloalkyl, cycloalkenyl, heteroeyelo, aryl, heteroaryl, arylalkyl,

] arylalkyl, cyclpalkylalkyl, and-heterocycloalkyl groups may be
v Eﬁtﬁ%@rﬁ ?pear%g%ﬂ/%ll%gﬁf‘é é]?i{]}//vﬁqh%e#é or more -(alkylene),",-OR4,
7* ifalky] e%(€)},S{0))24, -(alkylene)m-NR5R?a, -(alkylene),,-C(=0)R4,

e
-(alkytehe)k i (xEINRBERB2)c(atiylele miNRE)CEONRORSEN, -NR'R™, -OR",
T
- (alkydenth-OCES)RIRSRBI(R {208 ety SORNRSREH be optionally independently
T D Y

or R* and R" together with the carbon atom to which they are bonded may combine to form a

3-10 membered cycloalkyl, a 3-10 membered cycloalkenyl ring, or a heterocyclo ring,
any of which may be optionally substituted with one or more R'" groups as allowed by
valance.;

or R® and RY together with the carbon atom to which they are bonded may combine to form a

3-10 membered cycloalkyl, a 3-10 membered cycloalkenyl ring, ora heterocyclo ring,
any of which may be optionally substituted with one or more R'" groups as allowed by
valance;

or R* and/or R® may combine with any R® or R to form a partially or fully saturated 3-8

membered cycloalkyl ring or heterocyclo ring, either of which may be optionally
substituted with one or more R'" groups as allowed by valance;

or R? and R” may combine to form a carbonyl group;

or R and RY attached to the same carbon atom may combine to form a carbonyl group;

R? is

(i) halo, cyano, nitro, or

(ii} alkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocyclo, aryl,
heteroarvl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, heterocycloalkyl, -ORY,
S(0)RY, -C=EOIRY, -C(=S)R?, -C(=0)OR", -C(=S)OR*, -C(=0)NR'R™,
C(=SINRR®, N(RHC(=OINR'R™, -N(R*)C(=S)NRR™, -N(RHC(=0)R,
NERHC(=SRY, -OCE=0INR’RY, -OC(=S)NRR™, -SO,NR’R™, -N(R"SO:R",
NRHSONRR™, -NRHCEOIOR?, -NRHC(=S)OR’, -N(R)SO:R?, any of
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20

25

-(alkylene)m-N(R5)S02R4; Kn10a, KIM) and Rme are each
independently H, halo, cyano, nitro, alkyl, alkenyl, alkynyl, haloalkyl,
-(alkylene)",-OR4, -(alkylene)n,-NR5R5a, -(alkylene)"-C(=0)R4 ,

-(alkylene)-C(=0)0R4, -(alkylene).-0C(=0)R4, .. . . ]
(el ior D B 80 (AEEy ) KL ojaggggmore R as llowed
(alkyleris) ,aN@RS)C(=0)R4, -(alkyleneini-OC(-0)NR5R5a, or

aloenen N

cRRd RS2 At e F%%H&_r? gqgcéléGa E‘gn\{ f—i gét}]c'),oé}%ﬁ?gal%gik@l?g}% 18,“ 1?1gﬂcngamino,
alkylamino, dialkylamino and alkoxy;

R* is independently selected at each occurrence from H, alkyl, haloalkyl, cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, heterocyclo, arylalkyl, heteroarylalkyl, heterocycloalkyl, and
cycloalkylalkyl, any of which may be optionally iﬁdependently substituted as allowed
by valance with one or more R groups; _

R’ and R™ are independently seiectéd at each occurrence from H, alkyl, halealkyl, cycloalkyl,
alkenyl, alkynyl, aryl, heteroaryl, heterocyclo, arylalkyl, heteroarylalkyl,
heterocycloalkyl, and cycloalkylalkyl, any of which may be optionally substituted as
allowed by valance with one or more Rw;
or R® and R™ may combine to form a heterocyclo ring optionally substituted with one
or moré Rm; '

R and R'® at each occurrence are independently, halo, cyano, nitro, oxo, alkyl, haloalkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocyc]o, aryl, heteroaryl, arylaikyl,
heteroarylalkyl, cycloalkylalkyl, heterocycloalkyl, -(aikylelz.e)m—OR4,
«~(a11<ylene)m~S(O)vR4, —(alkylene)m—NRSRsag ~(alkylene)n-C(=O)RY,
~(alkylene),-C(=S)R?, ~(alkylene)y-C(=0)OR', -(alkylene)n-OC(=0)R",
~(alkylene),-C(=S)YOR?, —(alkylene)m-C(=0)NR’R™, -(alkylene),-C(=S)NR'R™,
~(alkylene),-N(RHC(=0)NR’R*, -(alkylene),-N(R*)C(=SINR’R*,
~(alkylene)-N(RHCEOIR?, -(alkylene)y-N(R)C(=S)R”,
~(alkylene)n-OC(=0)NR'R*®, -(alkylene)n-OC(=S)NR'R*, (alkylene)p-SO,NR°R™,
-(alkylene),-N(R*)SO:R", ~(alkylene),-N(R)SO,NR’R™,
~(alkylene)m-N(RHC(=0YOR?, -(alkylene)m-N(RDC(=S)OR?, or
~(alkylene)n-N(RVISO.R;

[
-~
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15

20

5salts and solvates thereof. 10 15 20 25 29. A pharmaceutical
composition comprising a compound of claim | together with a
pharmaceutically acceptable vehicle or carrier. 30. Use of a

wﬁ&@ﬂ@am&@iﬂhﬁlaﬂkﬂmm@lm?ﬂﬂjﬂﬁﬂu abalmedicanersfor, ieating clo, aryl,

5cancer. se of clal 0.whe e| m nd is to be

SRR A P i A K Bt ok eroups may

antibipgieatyipe i@ge;s&ﬁdahmla,uagﬁgemsmmwefab@ﬂae ageptsndpronhal

agents, immunol @ge d

10miskehsaBs %383 Fﬁﬁ%“@%e@?ﬁ om%g(ﬁhtﬁng WG in the

manuiaﬂtvr@l@fn@cm@mmwmrr@%wmér somyme;uw&@ﬁ%

Use of a compoun in claim 1 nthem dicam spin

gt s e e e A 88 Sl (R B S S

1in theimanufpetime st e-mpdicaiient oy fest)Ging Rigtestsig fRE, tumor.
~(alkylene)m-N(RHICE=OIR®, -(alkylene)n-NR)C(=8)R",
~(alkylene)y-OC(=O)NRR™, -(alkylene),-OC(=S)NR'R™, ~(alkylene),-SO.NR’R™,
~(alkylene)n-N(R*)SO,RY, -(alkylene)y-N(R*)SO,NR’R™,
~(alkylene)y,-N(RHC(=0)OR?, (alkylene)n-N(RHIC(=S)OR’, or
~(alkylene)-N(RHSO,RY;

vis 0, Tor2.

13. A compound of claim 12 having formula IFi, IFii, IFiii or IFiv
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I5

20

20 35. A compound of claim 1 for use in treating cancer, reducing
tumor size in a subject, treating 140F mediated disorders or reducing
metastasis in a tumor.

enantiomers, diastereomers, salts and solvates thereof.

14. A compound of claim 13 wherein R is halo, cyano, alkynyl, -C(=0)NRR™,
NR)C(=0)R?, -N(RC(=0)OR*, phenyl, naphthyl, pyrrolyl, imidazolyl, pyrazolyl, triazolyl,
tetrazolyl, furanyl, thienyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridinyl,
tetrahydropyridinyl, pyridinonyl, pyrazinyl, pyrimidinyl, pyridazinyl, indolyl, isoindolyl,
indolinyl, indolinonyl, isoidolinyl, isoindolinonyl, dihydrobenzofuranyl,
dihydroisobenzofuranyl, benzofuranyl, isobenzofuranyl, quinolinyl, isoquinolinyi,
quinazolinyl, quinazolinonyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl,
dihydroquinolinonyl, dihydroisoguinolinonyl, quinoxalinyl, tetrahydroquinoxalinyl,
benzomorpholinyl, dihydrobenzodioxinyl, imidazopyridinyl, naphthyridinyl, benzotriazinyl,
triazolopyridinyl, triazolopyrimidinyl, triazolopyridazinyl, imidazopyridinyl,
imidazopyrimidinyl, imidazopyridazinyl, pyrrolopyridinyl, pyrrolopyrimidinyl,
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pyrrolopyridazinyl, pyrazolopyridinyl, pyrazolopyrimidinyl, pyrazolopyridazinyl, cinnolinyl,
thienopyrrolyl, tetrahydrothienopysrolyl, dihydrothienopyrrolonyl, thienopyridinyl,
thienopyrimidinyl, thienopyridazinyl, furopyridinyl, furopyrimidinyl, furopyrazidinyl,
benzofuranyl, benzoimidazolyl, benzoisoxazolyl, benzothiazolyl, or benzoisothiazolyl any of
which may be optionally independently substituted with one or more R' groups as allowed by

valance,

15. A compound of claim 14 wherein Ris
(a) halo, alkynyl, -C(FOINR'R™, -N(R*C(=O)R" or -N(R*)C(=0)OR" any of
which may be optionally independently substitated with one or more R' groups as

allowed by valance; or

(b) an aryl, heteroaryl or heterocyclo ring system selected from
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where m* is 0, 1, 2, 3, 4, 5 or 6, as allowed by valence.

10 16. A compound of claim 15 wherein R'% at each occurrence is independently absent,
halo, cyano, nitro, atkyl, alkenyl, alkynyl, haloalkyl, ~(alkylene),-OR’, -(alkylene)n,-NR'R™,
~(alkylene)m-C(=0)R?, -(alkylene)n-C(=0)OR", -(alkylene),-OC(=0)R?,
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—(alkylene)n-C(=O)NR'R™, -(alkylene)n-NR)C(=0)NR’R™, -(alkylene),-N(R*)C(=O)R",
~(aikylene)nm-OC(=0)NRR™, or -(alkylene)n-N(R*IC(=0)YOR".

17. A compound of claim 12 wherein n* is O or [, and t*is 1;

18. A compound of claim 12 wherein n* is ! and t* 15 0.
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19, A compound of claim 12 selected from
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5 20. A compound of claim 1 having the following formula [FA

enantiomers, diastereomers, salts and solvates thereof

wherein

10

15
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enantiomers, diastereomers, salts and solvates thereof

wherein

qis 0, 1,2 or 3;

n*is0, 1 or2;

t*is0orl

U, Uz, U? and U* are each independently C, or N;

7% 15 -0 -, -8(0)y, or -NH;

R® R, R® and RY are each independently H, halo, alkyl, alkenyl, alkynyl, haloalkyl,
cycloalkyl, cycloalkenyl, heterocycelo, aryl, heteroaryl, -NO,, -CN, NR'R™ -OR",
-CE=ORY, -CEO)ORY, -CEOINRIRY, -N(RIC(ECINR'RY, -OC(=0)INR R,
-S(O)RY, -S(ORNR'R™, -N(RHSO,R? any of which may be optionally independently
substituted with one or more R groups as allowed by valance;

or R* and R® together with the carbon atom to which they are bonded may combine to form a
3-10 membered cycloalkyl, a 3-10 membered cycloalkenyl ring, or a heterocyclo ring,
any of which may be optionally substituted with one or more R groups as allowed by
valance;

or R® and R? together with the carbon atom to which they are bonded may combine to form a
3-10 membered cycloalkyl, a 3-10 membered cycloalkenyl ring, or a heterocyclo ring,
any of which may be optionally substituted with one or more R'® groups as allowed by
valance:

or R? and/or R® may combine with any R® or RY to form a partially or fully saturated 3-8
membered cycloalkyl ring or heterocyclo ring, either of which may be optionally
substituted with one or more R'? groups as allowed by valance;

or R* and R” may combine to form a carbonyl group;

or R® and R? attached to the same carbon atom may combine to form a carbonyl group;

R’ is
(1) halo, cyano, nitro, or
(i) alkyl, haloalkyl, alkenyl, atkynyl, cycloalkyl, cycloalkenyl, heterocyclo, aryl,

heteroaryl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, heterocycloalkyl, -ORY,
-S(0)RY, -CEOIRY, -C(=S)RY, -C(=0)OR?, -C(=S)OR?, -C(=0)NR'R™,
SCESINRRY, NRICE=OINR'R™, N(RIHCESINRRY™, N(RIHIC(=0)R?Y,
NRHC(=SRY, -OCEOINRR™, -OC(=S)NR’R™, -SO,NR’R™, -N(R")SO,R”,
N(RHSO.NRRY, -N(RHC(=0)OR?, -N(RHC(=S)OR?, -N(R*SO,R, any of
which may be optionally independently substituted with one or more R as allowed

by valance,
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R* and R® are independently selected from H, halo, alkyl, haloalkyl, cyano, nitro, amino,
alkylamino, diatkylamino and alkoxy;

R* is independently selected at each occurrence from H, alkyl, haloalkyl, eycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, heterocyclo, arylalkyl, heteroarylalkyl, heterocycloalkyl, and
cycloalkylalkyl, any of which may be optionally independently substituted as allowed
by valance with one or more R' groups;

R’ and R* are independently selected at each occurrence from H, alkyl, haloalkyl, cycloalkyl,
alkenyl, alkynyl, aryl, heteroaryl, heterocyclo, arylalkyl, heteroarylalkyl,
heterocycloalkyl, and cycloaikyialkylj any of which may be optionally substituted as
allowed by valance with one or more Rm;
or R? and R* may combine to form a heterocyclo ring optionally substituted with one
or maore Rm; 7

R and R at each occurrence are independently, halo, cyano, nitro, oxo, alkyl, haloalkyl,
alkenyl, alkynyl, cycloalkyl, eycloalkenyl, heterocyclo, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, cycloalkylalkyl, heterocycloalkyl, ~(alkylene)s-OR®,
-(alkylene)m-S(O)R", (alkylene)-NR'RY, ~(alkylene)m-C(=OIR",
~(atkylene),-C(=S)R*, -(alkylene)y-C(=0)OR", -(alkylene),-OC(=O)R, |
~(atkylene)y-C(=S)OR", —(alkylene)n-C(=OINR’R™, -(alkylene),-C(=S)NR’R™,
~(alkylene),-N(R)C(=0)NR'R™, ~(alkylene)u-N(R)IC(=S)NR'R™,
~(alkylene)m-N(R)C(=O)R?, -'(amyzene)m-N(RS)C(:S)R“,
~(alkyiene)m-OC(ZO)NRSRsa, —(alkylene)m—OC(:S)NRSRSa, ~(aikylene)m~8OQNRSRSQ,
~(alkylene)n-N(R)SO;R?, (alkylene)m-N(RHSO,NRR™,
(alkylene)m-N(RDHC(=0)OR?, ~(alkylene)n-NRIC(=S)OR?, or
~(alkylene)m-N(R$SO,R";

wherein said alkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocyclo, aryl,
heteroaryl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, and heterocycloalkyl groups may
be further independently substituted with one or more ~(alkylene)m-OR",
(alkylene)m-S(O)R", -(alkylene),-NR'R™, -(alkvlene),-C(=O)R",
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~(alkylene)m-CESRY, -(alkylene)n-C(=0)OR", -(alkylene),-OC(=0)R",
~(alkylene),-C(=$)OR’, —(alkylene)n-C(=O)NR’R™, -(alkylene),-C(=S)NRR™,
~(alkylene)n-N(R)C(=0OINR’R™, -(aikylene)m-N(R5)C(ms)NR5R53,
~(alkylene),-NR)CEORY, -(alkylene)m-N(RC(=S)R?,
~(alkylene)n-OC(=0INRR™, ~(alkylene)m-OC(=8)NR'R™, -(alkylene),-SO,NRR™,
~(alkylene)n-N(R*)SO,R?, -(alkylene),-N(R*)SO,NR’ R,
~(alkylene),-N(RIHCE=OIOR?, -(alkylene)m-NRHIC(=S)ORY, or
~(alkylene),-N(RHSO.RY;

vis 0, 1 or2.

21. A compound of claim 20 having formula [FA1, IFA1 or IFAiii
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enantiomers, diastereomers, salts and solvates thereof,

22. A compound of claim 21 wherein R? is halo, cyano, alkynyl, -C(=0)NR’R™,
NRI)CE=ORY, 4N(R5)C(:O)OR4, phenyl, naphthyl, pyrrolyl, imidazolyl, pyrazolyl, triazolyl,
tetrazolyl, furanyl, thienyl, oxazolyl, isoxazolyi; thiazolyl, 1sothiazolyl, pyridinyl, |
tetrahydropyridinyl, pyridinonyl, pyrazinyl, pyrimidinyl, pyridazinyl, indolyl, isoindolyl,

indolinyl, indolinonyl, isoidolinyl, isoindolinonyl, dihydrobenzofuranyl,
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dihydroisobenzofuranyl, benzofuranyl, isobenzofuranyl, quinolinyl, isoquinolinyi,
quinazolinyl, quinazolinonyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl,
dihydroquinolinonyl, dihydroisoquinolinonyl, quinoxalinyl, tetrahydroquinoxalinyl, .
benzomorpholinyl, dihydrobenzodioxinyl, imidazopyridinyl, naphthyridinyl, benzotriazinyl,
friazolopyridinyl, triazolopyrimidinyl, triazolopyridazinyl, imidazopyridinyl,
imidazopyrimidinyl, imidazopyridazinyl, pyrrolopyridinyl, pyrrolopyrimidinyl,
pyrrolopyrﬁazinyl, pyrazolopyridinyl, pyrazolopyrimidinyl, pyrazolopyridazinyl, cinnolinyl,
thienopyrrolyl, tetrahydrothienopyrrolyl, dihydrothienopysrolonyl, thienopyridinyl,
thienopyrimidinyl, thienopyridazinyl, furopyridinyl, furopyrimidinyl, furopyrazidinyl,
benzofuranyl, benzoimidazolyl, beﬁzoisoxazoiyl, benzothiazolyl, or benzoisothiazolyl any of
which may be optionally independently substituted with one or more R groups as allowed by

valance.

23. A compound of claim 21 wherein R%is
(a) halo, alkynyl, -C(=0)NR'R™, -N(R*)C(=O)R" or -N(RC(=0)OR" any of
which may be optionally independently substituted with one or more R' groups as
allowed by valance; or

(b) an aryl, heteroaryl or heterocyclo ring system selected from
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where m* is 0, 1, 2, 3, 4, 5 or 6, as allowed by valence.
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24. A compound of claim 23 wherein R'™ at each occurrence is independently H, halo,
cyano, nitro, a}kjfl, alkenyl, alkynyl, haloalkyl, ~(alkylene),-OR®, -(alkylene},-NR*R™,
~(alkylene),-C(=O)R?, -(alkylene)-C(=OOR', (alkylene),-OC(=O)R*,
—(alkylene)n-C(=O0)NR’R™, -(alkylene),-N(RHIC(=OINR’R™, ~(alkylene),-N(R>)C(=0)R?,
~(alkylene),,rOC(:O)NRSRia, or ~(a1ky}.ene)m~N(R5 )C(:O)OR4.

25. A compound of claim 20 wherein n* is O or 1, and t* is 1

26. A compound of claim 20 wherein n* 1s 1 and t* is 0.
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27. A compound of claim 1 of formula TH
R‘an

U
qoo—d N\

7 rb

R2b
Ra
R2
Z NN
N

i /
R2a \\ N 1H
RZb

wherein

Uis CR'™or N,

Z*1s absent, -CHy, -O -, -S5{O),-, or -NH-;

R* R®, R® and RY are each independently H, halo, alkyl, alkenyl, alkynyl, haloalkyl,
cycloalkyl, cycloalkenyl, heterocyclo, aryl, heteroaryl, -NG;, -CN, NR’R’® -OR?,
-C(=0)RY, -C(=0)OR*, -C(FOINRR®, -N(RHC(=0)NR'R™, -OC(=0)NR’R™,
-S(OWRY, -S(OLNRR¥ -N(RSO,R! any of which may be optionally independently
substituted with one or more R'” groups as allowed by valance;

or R and R together with the carbon atom to which they are bonded may combine to form a
3-10 membered cycloalkyl, a 3-10 membered cycloaikenyl ring, or a heterocyclo ring,
any of which may be optionally substituted with one or more R'® groups as allowed by
valance;

or R® and RY together with the carbon atom to which they are bonded may combine to form a

3-10 membered cycloalkyl, a 3-10 membered cycloaikenyl ring, or a heterocyclo ring,
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any of which may be optionally substituted with one or more R groups as allowed by
valance;

or R* and/or R® may combine with any R® or R% to form a partially or fully saturated 3-8
membered cycloalkyl ring or heterocyclo ring, either of which may be optionally
substituted with one or more R'" groups as allowed by valance;

or R® and RY attached to the same carbon atom may combine to form a carbonyl group;

R is
(i) halo, cyano, nitro, or
(i) alkyl, haloalkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, heterocyclo, aryl,

heteroaryl, arylalkyl, heteroarylalkyl, cycloalkylalkyl, heterocycloalkyl, -OR",
SS(OWRY, -C(=O0RY, -CE=SRY, -C=00RY, -C(=S)OR?, -C(=0)NRR*®,
C=S)NR’R™, -NR)C(=ONR'R™, -N(R*)C(=$)NR'R™, -N(R*)C(=O)R?,
NRIHCES)RY, -OCEOINRRY, -OC(=8)NR’R™, -SO,NR’R™ -N(R"SO,R?,
N(R*SO,NR R, -N(RS)C(:O)OR‘**, NRHC(=S)OR?, -N(R”ISO,R, any of
‘which may be optionally independently substituted with one or more R'" as allowed
by valance, 7

R% and R*® are independently selected from H, halo, alkyl, haloalkyl, cyane, nitro, amino,
alkylamino, dialkylamino and alkoxy;

R* is independently selected at each oceurrence from H, alkyl, haloalkyl, cycloalkyl, alkenyl,
alkynyl, aryl, heteroaryl, heterocyclo, arylalkyl, heteroarylalkyl, heterocycloalkyl, and
cycloalkylalkyl, any of which may be optionally independently substituted as allowed
by valance with one or more R'® groups;

R® and R are independently selected at each occurrence from H, alkyl, haloalkyl, cycloalkyl,
alkenyl, alkynyl, aryl, heteroaryl, heterocyclo, arylalkyl, heteroarylaikyl,
heterocycloalkyl, and cycloalkylalkyl, any of which may be optionally substituted as

allowed by valance with one or more R'%;
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or R” and R* may combine to form a heterocyclo ring optionally substituted with one
or more Rm;
R at each occurrence are independently, halo, cyano, nitro, oxo, alkyl, haloalkyl, alkenyl,

alkynyl, cycloalkyl, cycloalkenyl, heterocyclo, aryl, heteroaryl, arylalkyl,

L

heteroarylalkyl, cycloalkyialkyl, heterocycloalkyl, ~(alkylene),-OR",

-(atkyiene)s-S(O)R", «(alkyiene)m—NRstsa., ~(alkylene)m-C(=0)R",

-(alkylene)n-C(=R?, ~(alkylene)n-C(=0)OR’, -(alkylene),-OC(=0)R",

-(alkylene)-C(=8)OR*, —(alkylene)y-C(=0)NR’R™, -(alkylene),-C(=S)NR’R™,

Halkylene)n-N(RHC(=OINR'RY, -(alkylene)n-N(R)C(=S)NRR™,

10 ~(alkylene)n-N(R)C(=OIR?, -(alkylene)n-N(RHC(=S)R",
~(alkylene)n-OC(=OINRR™, ~(alkylene)n-OC(=S)NR'R™, -(alkylene),-SO.NR'R™,
~(alkylene),-N(RHSO,RY, -(alkylene)s-N(R*)SO;NRR™,
~(alkylene),-N(R)HC(=0YORY, -(alkylene)m-N(RIC(=$)ORY, or
~(alkylene)m-N(RHSO,RY;

15 wherein said alkyl, haloaikyl, alkenyl, alkynyl, eycloalkyl, cycloalkenyl, heterocyclo, aryl,
heteroaryl, aryfalkyl, heteroarylalkyl, cycloalkylalkyl, and heterocycloalkyl groups may
be further independently substituted with one or more ~(alkylene)n-OR",
-(alkylene),-S(O)RY, -(alkylene)y-NR’R?, -(alkylene)p,-C(=O)R?,
(alkylene)n-C(=SRY, -(alkylene),-C(=0)YOR?, -(alkylene),-OC(=0)R",

20 (alkylene)y-C(=8)OR*, —(alkylene )y-C(=OINR’R*™, ~(alkylene)y-C(=S)NR’R*,
(alkylene)-N(RHCEOINR'RY, -(alkylene)n-N(R”)C(=SNR*R™,
(alkylene)m-N(RH)CE=OIR?, ~(alkylene)n-NRHCE=S)RY, _
~(alkylene)m-OC(=0)NR’R™, ~(alkylene)n,-OC(=SINR'R™, ~(alkylene),-SO;NRR™,
-(atkylene)n-N(RHSO,RY, -(alkylene)m-N(RHISO,NRR™,

25 ~(alkylene)-N(R)HC(=0)OR", -(alkylene)m-NR*IC(=S)OR?, or

' -(alkylene)n-N(R*)SO.RY; _

R0 RI® gng 1% aré each independently H, halo, cyano, nitro, alkyl, alkenyl, alkynyl,
haloalkyl, -(alkyiene)m—OR4, -(aikylene)m~NR5Rsa, ~(alkylene)n-C(=0)R",
~(alkylene),-C(=0)OR?, -(alkylene)n-OC(=OIR?, —(alkylene)n-C(=O)NR’R*,

30 (alkylene)n-N(RIC(=O)NR’R™, -(alkylene)n-N(R)IC(=O)R?, -(alkylene)n-OC(=O)NR'R™,

or -(aIkyIene)m-N(Rs)C(:O)OR4; and

vis(,1or2.

35
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29. A pharmaceutical composition comprising a compound of claim 1 together with a

pharmaceutically acceptable vehicle or carrier.

30. Use of a compound as in claim 1 in the manufacture of a medicament for treating

Cancer.

31. The use of claim 30 wherein said compound is to be administered in combination
with at least one compound selected from antibiotic-type agents, alkylating agents,
antimetabolite agents, hormonal agents, immunological agents, interferon-type agents and

miscellaneous agents.

32. Use of a compound as in claim 1 in the manufacture of a medicament for reducing

tumor size in a subject.

33. Use of a compound as in claim 1 in the manufacture of a medicament for treating
HGT mediated disorders.

34. Use of a compound as in claim [ in the manufacture of a medicament for reducing

metastasis in a tumor,

35. A compound of claim 1 for use in treating cancer, reducing tumor size in a subject,

treating HGF mediated disorders or reducing metastasis in a tumor.

297



