
TRIAZOLOPYRIDAZINES AS TYROSINE KINASE MODULATORS 5 CROSS
REFERENCE TO RELATED APPLICATIONS This application claims
priority to U.S. Provisional Application for Patent No.
60/752,634, filed December 21, 2005, the entire
disclosure of which is hereby incorporated in its
entirely. 10 FIELD OF THE INVENTION    The invention
relates to novel compounds that function as protein
tyrosine kinase modulators. More particularly, the
invention relates to novel compounds that function 15as
inhibitors of c-Met. BACKGROUND OF THE INVENTION The
present invention relates to triazclopyridazines as
inhibitors of tyrosine kinases, including c-Met.
Triazolopyridazines have been reported with useful
therapeutic 20properties: US 5278161 and US 2003181455
report triazolopyridazines as renin inhibitors; US
6355798 reports triazolopyridazines as GABA inhibitors
and GABAA receptor ligands respectively; WO 2005002590
and US 2005096322 report triazolopyridazines as mediating
increases in bone mass; US 2004192696 reports.
triazolopyridazines as useful for treating or lessening
the severity of a disease or 25 condition. Academic
laboratories have reported experiments with
triazolopyridazines in the following: Science of
Synthesis (2002), 12, 15-225, Heterocycles (2003), 61,
105-112, Heterocycles (2002), 57(11), 2045-2064, Journal
of Heterocyclic Chemistry (1998), 35(6), 1281-1284, and
Tetrahedron (1999), 55(1), 271-278. 30 Also of note are
US 4810705; DE 2222834 (equivalent US 3823137); DE
2147013 (equivalent, US 3919200); DE 2113438; DE 2030581
(equivalent US 3823137); DE 1670160 (US 3506656); DE
1545598 (equivalent US 3483193); DE 2161587; DE 4309285;
WO 2004021984; US 2004147568; JP 63199347; WO 1999037303;
US 6297235; US 6444666; WO 2001034603; WO 2004017950; CA
2132489;  WO 2007/075567PCT1US2006/048241 WO 2004058769;
US 2004192696 WO 2003074525; WO 2003032916; Japanese
Patent Application Number 62-147775; US 4260755; WO
2002012236; EP 464572; EP 404190; EP 156734; WO
2005002590; WO 2003074525; JP 63310891 and El Massry,
Abdel Moneim; Amer, Adel, "Synthesis of new
s-triazolo[4,3- 5 b]pyridazines," Heterocycles (1989),
29(10), 1907-14; Amer, Adel; El Massry, Abdel Moneim;
Badawi, Mohamed; Abdel-Rahman, Mohamed, M.; El Sayed,
Safaa A. F., "Synthetic reactions and structural studies
of heterocycles containing nitrogen. Part 14. Dehydration
of 2-(2-arylethyl)-2-hydroxy-4-oxopentanoic acids and
their hydrazones to form heterocycles," Journal fuer
Pralctische Chemie/Cherniker-Zeitung 10(1997), 339(1),
20-25; Legraverend, Michel; Bisagni, Emile; Lhoste, Jean
Marc, "Synthesis of s-triazolo[4,3-b]pyridazine
C-nucleosides (1) ," Journal of Heterocyclic Chemistry
(1981), 18(5), 893-8; Albright, J. D.; Moran, D. B.;
Wright, W. B., Jr.; Collins, J. B.; Beer, B.; Lippa, A.
S.; Greenblatt, E. N., "Synthesis and anxiolytic activity
of 6-(substituted-phenyl)- 1,2,4-
triazo1o[4,3-b]pyridazines," Journal of 15 Medicinal
Chemistry (1981), 24(5), 592-600; How, Pow-Yui; Parrick,
John, "Thermal cyclization of pyridazinylhydrazones to
give s-triazolo[4,3-14pyrichizines and
pyridazino[2,3-a]benzimidazole," Journal of the Chemical
Society, Perkin Transactions 1: Organic and Bin-Organic
Chemistry (1972-1999) (1976), (13), 1363- 6; Lundina, I.
B.; Frolova, N. N.; Postovskii, I. Ya.; Bedrin, A. V.;
Vereshehagina, N. 20N., "Synthesis and study of the
antitubercurar activity of 2-(5-nitro-2- furyl)vinyl 



derivatives of pyridazine and
s-triazolo[4,3-b]pyridazine," KhimikoFarmatsevticheskii
Zhurnal (1972), 6(4), 13-17; Sircar, Ha, "Synthesis of
new 1,2,4- triazolo[4,3-b]pyridazines and related
compounds," Journal of Heterocyclic Chemistry (1985),
22(4), 1045-8; Bratusek, Urska et al., "The synthesis of
N- 25phthaloyl-azatryptophan derivatives," Acta Chirnica
Slovenica (1996), 43(2), 105- 117; Sala, Martin et al.,
"Synthesis of 3-(a- and
b-D-arabinofuranosyl)-6-chloro-1,2,4-
triazolo[4,3-b]pyridazine," Carbohydrate Research (2003),
338(20), 2057-2066; Cucek, Karmen et al., "Synthesis of
novel [1,2,4]triazolo[4,3-b]pyridazines," ARKTVOC
(Gainesville, FL, United States) [online computer file]
(2001), (5), 79-86, 30 URL:
http://www.arkat-usa.org/ark/journaVVolume2/Part3/Tisler/
MT-161/MT161.pdf; Svete, Jurij et al., "A simple one pot
synthesis of 1-(s-triazolo[4,3-x]aziny1- 3)-substituted
polyols,"Journal of Heterocyclic Chemistry (1997), 34(4),
1115-1121; Kosary, Judit et al., "Preparation of new
[1,2,4]triazolo[4,3-1Apyridazines. Part 12:  WO
2007/075567PCT/1T82006/048241 Studies in the field of
pyridazine compounds,"Pharmazie (1983), 38(6), 369-71;
Kosary, J. et al., "Studies in the field of pyridazine
compounds. II. Derivatives of
[1,2,4]triazolo[4,3-blpyridazine-3-carboxylic acid,"Acta
Chimica Academiae Scientiarum Huniaricae (1980), 103(4),
405-13; Stanovnik, B. et at.," Product class 51:
pyrazoles, " Science of Synthesis (2002), 12, 15-225;
Vranicar, Lidija et al., "Transformation of
N-(5-acety1-6-methyl-2-oxo-2H-pyran-3-ypbenzatnide with
hydrazines in the presence of an acidic catalyst,
"Heterocycles (2003), 61, 105-112; Bratusek, Urska et
al.," Synthesis and reactivity of (Z)-3-benzoylamino-4-
dimethylamino-2-oxo-3- butane. Preparation of 1-aryl- and
1-heteroaryl-substituted 4-
10benzoylamino-5-methyl-1H-pyrazoles, "Heterocycles
(2002), 57(11), 2045-2064; Bratusek, Urska et al.,
"Transformatio:n of
441-(dimethylamino)ethylidene]-2-pheny1- 5(4ED-oxazolone
into methyl 2-(benzoylamino)-3-oxobutanoate. The
synthesis of 1- substituted
4-(benzoylamino)-3-methy1-5(211)-pyrazolones, "Journal of
Heterocyclic Chemistry (1998), 35(6), 1281-1284;
Vranicar, Lidija et al., "2H-Pyran-2-ones as 15synthons
for (E)-a,3-didehydroamino acid derivatives, "Tetrahedron
(1999), 55(1), 271-278. Protein kinases are enzymatic
components of the signal transduction pathways that
catalyze the transfer of the terminal phosphate from ATP
to the hydroxy group of tyrosine, serine and/or threonine
residues of proteins. Thus, compounds that inhibit
20protein kinase functions are valuable tools for
assessing the physiological consequences of protein
lcinase activation. The overexpression or inappropriate
expression of normal or mutant protein lcinases in
mammals has been a topic of extensive study and has been
demonstrated to play a significant role in the
development of many diseases, including diabetes,
angiogenesis, psoriasis, restenosis, 25ocular diseases,
schizophrenia, rheumatoid arthritis, atherosclerosis,
cardiovascular disease and cancer. The cardiotonic
benefit of kinase inhibition has also been studied. In
sum, inhibitors of protein kinases have particular
utility in the treatment of human and animal disease. 30
The hepatocyte growth factor (HGF) (also known as scatter
factor) receptor, c-Met, is a receptor tyrosine kinase
that regulates cell proliferation, morphogenesis, and
motility. The c-Met gene is translated into a 170 kD
protein that is processed into a  WO
2007/075567PCT/US2006/048241 cell surface receptor
composed of a 140kD p transmembrane subunit and 50 IcD
glycosylated extra cellular a subunit. 



Mutations in c-Met, over-expression of c-Met and/or
HGF/SF, expression of c-Met 5 and HGRSF by the same cell,
and overexpression and/or aberrant c-Met signaling is
present in a variety of human solid tumors and is
believed to participate in angiogenesis, tumor
development, invasion, and metastasis. Cell lines with
uncontrolled c-Met activation, for example, are both
highly invasive 10 and metastatic. A notable difference
between normal and transformed cells expressing c-Met
receptor is that phosphorylation of the tyrosine kinase
domain in tumor cells is often independent of the
presence of ligand. C-Met mutations/alterations have
been. identified in a number of human diseases,
15including tumors and cancers -for instance, hereditary
and sporadic human papillary renal carcinomas, breast
cancer, colorectal cancer, gastric carcinoma, glioma,
ovarian cancer, hepatocellular carcinoma, head and neck
squarnous cell carcinomas, testicular carcinoma, basal
cell carcinoma, liver carcinoma, sarcoma, malignant
pleural mesothelioma, melanoma, multiple myeloma,
osteosarcoma, pancreatic cancer, 20prostate cancer,
synovial sarcoma, thyroid carcinoma, non-small cell lung
cancer (NSCLC) and small cell lung cancer, transitional
cell carcinoma of urinary bladder, testicular carcinoma,
basal cell carcinoma, liver carcinoma - and leukemias,
lymphomas, and myelomas-- for instance, acute lymphocytic
leukemia (ALL), acute myeloid leukemia (AML), acute
promyelocytic leukemia (APL), chronic lymphocyric 25
leukemia (CLL), chronic myeloid leukemia (CML), chronic
neutrophilic leukemia (CNL), acute undifferentiated
leukemia (AUL), anaplastic large-cell lymphoma (ALCL),
prolymphocytic leukemia (PML), juvenile myelomonocyctic
leukemia (JMML), adult T-cell ALL, AML with trilineage
myelodysplasia (AML/TMDS), mixed lineage leukemia (MLL),
myelodysplastic syndromes (MDSs), 30 myeloproliferative
disorders (MPD), multiple myeloma, (MM), myeloid sarcoma,
non-Hodgkin's lymphoma and Hodgkin's disease (also called
Hodgkin's lymphoma).  WO 2007/075567PCT/US2006/048241 See
Maulik G, Shrikhande A, Kijima T, Ma PC, Morrison PT,
Salgia R., Role of the hepatocyte growth factor receptor,
c-Met, in oncogenesis and potential for therapeutic
inhibition.Cytokine Growth Factor Rev. 2002 Feb;
13(1):41-59, and cites therein: Bieche, M.H. Champeme and
R. Lidereau, Infrequent mutations of the MET gene in
5sporadic breast tumours (letter). Int. J. Cancer 82
(1999), pp. 908-910; R.L. Camp, E.B. Rimm and D.L. Rimm,
Met expression is associated with poor outcome in
patients with a/cillary lymph node negative breast
carcinoma. Cancer 86 (1999), pp. 2259-2265; L.
Nakopoulou, H. Galciopoulou, A. Keramopoulos et al.,
c-met tyrosine lcinase receptor expression is associated
with abnormal beta-catenin expression and 10favourable
prognostic factors in invasive breast carcinoma.
Histopathology 36 (2000), pp. 313-325; C. Liu, M. Park
and MS Tsao, Over-expression of c-met proto-oncogene but
not epidermal growth factor receptor or c-erbB-2 in
primary human colorectal carcinomas. Oncogene. 7(1992),
pp. 181-185; K. Umeld, G. Shiota and H. Kawasaki ,
Clinical significance of c-met oncogene alterations in
human 



15 colorectal cancer. Oncology 56 (1999), pp. 314-321; H.
Kuniyasu, W. Yasui, Y. Kitadai et al., Frequent
amplification of the c-met gene in scirrhous type stomach
cancer. Biochem. Biophys. Res. Commun. 189 (1992), pp.
227-232; H. Kuniyasu, W. Yasui, H. Yokozaki et al.,
Aberrant expression of c-met naNA in human gastric
carcinomas. Int. Cancer 55 (1993), pp. 72-75; W.S. Park,
R.R. Oh, Y.S. Kim et al., 20 Absence of mutations in the
lcinase domain of the Met gene and frequent expression of
Met and HGF/SF protein in primary gastric carcinomas.
Apmis 108 (2000), pp. 195-200; LH. Lee, S.U. Han, H. Cho
et at, A novel germ line juxtamembranc Met mutation in
human gastric cancer. Oncogene 19 (2000), pp. 4947-4953;
T. Moriyama, H. Kataoka, H. Tsubouchi etal., Concomitant
expression of hepatocyte growth factor 25 (HGF), HGF
activator and c-met genes in human glioma cells in vitro.
FEBS Lett. 372 (1995), pp. 78-82; Y.W. Moon, R.J. Weil,
S.D. Pack et at, Missense mutation of the MET gene
detected in human glioma. Mod. Pathot 13 (2000), pp.
973-977; M. Di Renzo, M. Olivero, T. Martone etal.,
Somatic mutations of the met oncogene are selected during
metastatic spread of human HNSC carcinomas. Oncogene 19
(2000), 30 pp. 1547-1555; K. Suzuki, N. Hayashi, Y.
Yamada etal., Expression of the c-met proto-oncogenc in
human hepatocellular carcinoma. Hepatology 20 (1994), pp.
1231- 1236; W.S. Park, S.M. Dong, S.Y. Kim et al.,
Somatic mutations in the lcinase domain of the
Met/hepatocyte growth factor receptor gene in childhood
hepatocellular  WO 2007/075567PCT1US20061048241
carcinomas. Cancer Res. 59 (1999), pp. 307-310; L.
Schmidt, K. Junker, G. Weirich a at, Two North American
families with hereditary papillary renal carcinoma and
identical novel mutations in the MET proto-oncogene.
Cancer Res. 58 (1998), pp. 1719-1722; J. Fischer, G.
Palmed, R von 1Cnobloch etal., Duplication and
5over-expression of the mutant allele of the MET
proto-oncogene in multiple hereditary papillary renal
cell tumours. Oncogene. 17 (1998), pp. 733-739; Z.
Zhuang, W.S. Park, S. Pack et at, Trisomy 7-harbouring
non-random duplication of the mutant MET allele in
hereditary papillary renal carcinomas. Nat Genet 20
(1998), pp. 66-69; M. Olivero, G. Valente, A. Bardelli a
at, Novel mutation in the 10 ATP-binding site of the MET
oncogene tyrosine kinase in a HPRCC family. Int. J.
Cancer 82 (1999), pp. 640-643; L. Schmidt, K. Junker, N.
Nakaigawa etal., Novel mutations of the MET
proto-oncogene in papillary renal carcinomas. Oncogene 18
(1999), pp. 2343-2350; M. Sucker, A. Gunther, G. Gradl et
at, The MeUhepatocyte growth factor receptor (HGFR) gene
is over-expressed in some cases of human 15leukemia and
lymphoma. Leuk. Res. 18 (1994), pp. 7-16; E. ToInay, C.
Kulmen, T. Wiethege et at, Hepatocyte growth
factor/scatter factor and its receptor c-Met are
over-expressed and associated with art increased
microvessel density in malignant pleural mesothelioma. J.
Cancer Res. Clin. Oncol. 124 (1998), pp. 291-296; J.
Klominek, B. Baskin, Z. Liu et al., Hepatocyte growth
factor/scatter factor stimulates 20 chemotaxis and growth
of malignant mesothelioma cells through c-met receptor.
Int. 1 Cancer 76 (1998), pp. 240-249; Thirkettle, P.
Harvey, P.S. Hasleton et aL, lmmunoreactivity for
cadherins, HOP/SF, met, and erbB-2 in pleural malignant
mesotheliomas. Histopathology 36 (2000), pp. 522-528;
P.G. Natali, M.R. Nicotra, M.F. Di Renzo et at,
Expression of the c-Met/HGF receptor in human melanocytic
25 neoplasms: demonstration of the relationship to
malignant melanoma tumour progression. Br. J. Cancer 68
(1993), pp. 746-750; 0. Hjertner, ML Torgersen, C. Seidel
et at, Hepatocyte growth factor (HOP) induces
interleulcin-11 secretion from osteoblasts: a possible
role for HGF in myeloma-associated osteolytic bone
disease. Blood 94 (1999), pp. 3883-3888; C. Liu and M.S.
Tsao , In vitro and in vivo 30 expression of transforming
growth factor-alpha and tyrosine kinase receptors in
human non-small-cell lung carcinomas. Am. J. Pathol. 142
(1993), pp. 1155-1162; M. Olivero, M. Rizzo, R. Madeddu
et al., Over-expression and activation of hepatocyte
growth factor/scatter factor in human non-small-cell lung
carcinomas. Br.!. Cancer  WO 2007/075567PCT/US2006/048241



74 (1996), pp. 1862-1868; E. Ichimura, A_ Maeshima, T.
Nakajima et at, Expression of c-met/HGF receptor in human
non-small cell lung carcinomas in vitro and in vivo and
its prognostic significance. Jpn. J. Cancer Res. 87
(1996), pp. 1063-1069; Takanami, F. Tanana, 'F. Hashizume
et at, Hepatocyte growth factor and 5 c-Met/hepatocyte
growth factor receptor in pulmonary aclenocarcinomas: an
evaluation of their expression as prognostic markers.
Oncology 53 (1996), pp. 392- 397; J.M. Siegfried, L.A.
Weissfeld, J,D. Luketich et at, The clinical significance
of hepatocyte growth factor for non-small cell lung
cancer. Ann Thorac. Burg. 66 (1998), pp. 1915-1918; M.
Tokunou, T. Niki, K. Eguchi et at, c-MET expression in
10myofibroblasts: role in autocrine activation and
prognostic significance in lung adenocarcinoma. Am J.
Pathol. 158 (2001), pp. 1451-1463; R. Ferracini, M.F. Di
Renzo, K. Scotlandi et at, The Met/HGF receptor is
over-expressed in human osteosarcomas and is activated by
either a paracrine or an autocrine circuit. Oncogene 10
(1995), pp. 739-749; M.F. Di Renzo, M. Olivero, D.
Katsaros et al., 15 Over-expression of the Met/F1GF
receptor in ovarian cancer. Int. J. Cancer 58(1994), pp_
658-662; H.M. Sowter, A.N. Corps and S.K. Smith ,
Hepatocyte growth factor (HGF) in ovarian epithelial
tumour fluids stimulates the migration of ovarian
carcinoma cells. Int. J. Cancer 83 (1999), pp. 476-480;
M. Ebert, M. Yokoyama, H. Friess et al., Co-expression of
the c-met proto-oncogene and hepatocyte growth factor 20
in human pancreatic cancer. Cancer Res. 54 (1994), pp.
5775-5778; L L Pisters, P_ Troncoso, H.E. Zhau et at,
c-met proto-oncogene expression in benign and malignant
human prostate tissues. J. UroL 154 (1995), pp. 293-298;
P.A. Humphrey, X. Zhu, R. Zarnegar et al., Hepatocyte
growth factor and its receptor (c-MET) in prostatic
carcinoma. Am J. Pathot 147 (1995), pp. 386-396; K.
Rygaard, T. Nakamura, M. 25Sparig-Thomsen et at,
Expression of the proto-oncogenes c-met and c-kit and
their ligands, hepatocyte growth factor/scatter factor
and stem cell factor, in SCLC cell lines and xenografts.
Br J. Cancer 67 (1993), pp. 37-46; Y. Oda, A. Sakamoto,
T. Saito et at, Expression of hepatocyte growth factor
(HGF)/scatter factor and its receptor c-MET correlates
with poor prognosis in synovial sarcoma. Hum. Pathol. 31
30 (2000), pp. 185-192; M.F. Di Renzo, M. Olivero, G.
Serini et at, Over-expression of the c-.MET/HGF receptor
in human thyroid carcinomas derived from the follicular
epithelium. J. Endocrinol. Invest 18 (1995), pp. 134-139;
K. Gohji, M. North, Y.  WO 2007/075567PCT/ITS2006/04824 I
Niitani et al., Independent prognostic value of serum
hepatocyte growth factor in bladder cancer. J. Clin.
Oncol. 18 (20(10), pp. 2963-2971. Because of the role of
aberrant HOP/SF-Met signaling in the pathogenesis of
various 5 human cancers, inhibitiors of c-Met receptor
tyrosine kinase have broad applications in the treatment
of cancers in which Met activity contributes to the
invasive/metastatic phenotype, including those in which
c-Met is not overexpressed or otherwise altered.
Inhibitors of c-Met also inhibit angiogenesis and
therefore are believed to have utility in the treatment
of diseases associated with the formation of new
vasculature, such as 10 rheumatoid, arthritis,
retinopathy. See, Michieli P. Mazzone M, Basilico C,
Cavassa S. Sottile A, Naldini L. Comoglio PM. Targeting
the tumor and its microenvironment by a dual-function
decoy Met receptor. Cancer Cell. 2004 Jul;6(1):61-73.
Over-expression of c-Met is also believed to be a
potentially useful predictor for the 15prognosis of
certain diseases, such as, for example, breast cancer,
non-small cell lung carcinoma, pancreatic endocrine
neoplasms, prostate cancer, esophageal adenocarcinoma,
colorectal cancer, salivary gland carcinoma, diffuse
large B-cell lymphoma and endometrial carcinoma. 



20 See Herrera LJ, El-Hefnawy T, Queiroz de Oliveira PE,
Raja S. Finkelstein 5, Gooding W, Luketich JD, Godfrey
TE, Hughes SJ., The HOP Receptor c-Met Is Overexpressed
in Esophageal Adenocarcinoma. Neoplasia. 2005 Jan;
7(1):75-84; Zang Z, Weiser MR, D'Alessio M, Grace A, Shia
J, Paty PB., Immunoblot analysis of c-Met expression in
human colorectal. cancer: overexpression is associated
with 25 advanced stage cancer. Clin Exp Metastasis. 2004;
21(5):409-17; He Y, Peng Z, Pan  X, Wang H, Ouyang Y.
[Expression and correlation of c-Met and estrogen
receptor in endometrial carcinomas] Sichuan Da Xue Xue
Bao Yi Xue Ban. 2003 Jan;34(1):78-9, 88 (English Abstract
Only); Tsukinoki K, Yasuda M, Mori Y, Asano S, Naito H,
Ota  Y, Osamura RY, Watanabe Y. Hepatocyte growth factor
and c-Met inununoreactivity 30 are associated with
metastasis in high grade salivary gland carcinoma. Oncol
Rep. 2004 Nov;12(5):1017-21; Kawano R, Ohshima K, Karube
K, Yamaguchi T. Kohno S. Suzumiya J, Kikuchi M, Tamura K.
Prognostic significance of hepatocyte growth factor and
c-MET expression in patients with diffuse large B-cell
lymphoma. Br J  WO 2007/075567PCT/US2006/048241 Haematol.
2004 Nov;127(3):305-7; Lengyel E, Prechtel D, Resau JH,
Gauger K, Welk A, Lindemann K, Salanti 0, Richter T,
Knudsen B, Vande Woude GF, Harbeck N. C-Met
overexpression in node-positive breast cancer identifies
patients with poor clinical outcome independent of
Her2ineu. Mt J Cancer. 2005 Feb 10;113(4):678-82; 5
Hansel DE, Rahman A, House M, Ashfaq R, Berg K, Yeo CJ,
Maitra A. Met proto-oncogene and insulin-like growth
factor binding protein 3 overexpression correlates with
metastatic ability in well-differentiated pancreatic
endocrine neoplasms. Clin Cancer Res. 2004 Sep 15;10(18
Pt 1):6152-8; Knudsen BS, Edlund M. Prostate cancer and
the met hepatocyte growth factor receptor. Adv Cancer
Res. 10 2004;91:31-67; D Masuya, C Huang, D Liu, T
Nalcashima, et al., The tumour-stromal interaction
between intratumoral c-Met and stromal hepatocyte growth
factor associated with tumour growth and prognosis in
non-small-cell lung cancer patients. British Journal of
Cancer. 2004; 90:1552-1562; Ernst Lengyel, Dieter
Prechtel, James H. Resau, Katja Gauger, et al. C-Met
overexpression in node-positive breast 15cancer
identifies patients with poor clinical outcome
independent of Her2/neu. Int. J. Cancer 2005; 113:
678-682_ Many strategies have been devised to attenuate
aberrant Met signaling in human tumors. Some of these
strategies include the use of HGF antagonists and small-
20 molecule inhibitors. For instance, there are a number
of HGF/SF antagonists or inhibitors currently in clinical
development, such as Abbott (ABT-510), EntreMed
(angiostatin), Kosan Biosciences (17-AAG), Amgen
(AMG-102), Exelixis (XL-880 and XL-184), Pfizer
(PNU-145156E), and ArQule (ARQ 197). 25 SUMMARY OF THE
INVENTION The present invention provides novel
ifiazolopyridazines (the compounds of Formula I) as
protein tyrosine kinase modulators, particularly
inhibitors of c-Met, and the use of such compounds to
reduce or inhibi.t kinase activity of c-Met in a cell or
a subject, 30 and modulate e-Met expression in a cell or
subject, and the use of such compounds for preventing or
treating in a subject a cell proliferative disorder
and/or disorders related to c-Met.  



WO 2007/075567PCT11IS2006/048241 Illustrative of the
invention is a pharmaceutical composition comprising a
compound of Formula I and a pharmaceutically acceptable
carrier. Another illustration of the present invention is
a pharmaceutical composition prepared by mixing any of
the compounds of Formula I and a pharmaceutically
acceptable carrier. S Other features and advantages of
the invention will be apparent from LK, following
detailed description of the invention and from the
claims. 10 DESCRIPTION OF THE FIGURES Figure 1 shows the
effects of oral administration of compounds of the
present invention (Example Compound No. 1) on tumor
growth inhibition (TGI) in U87MG glioblastoma tumors in
nude mice. All treatments began on Day 1 in mice bearing
15 established subcutaneous U87MG tumors. Tumor growth is
plotted as the median tumor volume (mm), versus time
(Days), for each group in the study. At the end of the
21-day study, final TGI% was calculated from the
difference between the median tumor volumes of
vehicle-treated and drug-treated mice, expressed as a
percentage of the median tumor volume of the
vehicle-treated control group. (*=p<0.05, n=p43.01, 20
n*=p<0.001) Figure 2 shows the effects of oral
administration of compounds of the present invention
(Example Compound No. 6:1) on tumor growth inhibition
(TGI) in U87M0 glioblastoma tumors in nude mice. All
treatments began on Day 1 in mice bearing 25 established
subcutaneous U87MG tumors. Tumor growth is plotted as the
median tumor volume (rnm3), versus time (Days), for each
group in the study. At the end of the 12-day study, final
TGI% was calculated from the difference between the
median tumor volumes of vehicle-treated and drug-treated
mice, expressed as a percentage of the median tumor
volume of the vehicle-treated control group. (*=p<0.05,
"=p<0.01, 30***.=p<0.001) Figure 3 shows the effects of
oral administration of compounds of the present invention
(Example Compound No. 61) on tumor growth inhibition
(TGI) in U87MG  glioblastoma tumors in nude mice_ All
treatments began on Day 1 in mice bearing established
subcutaneous U87MG tumors. At the end of the 12-day
study, final TGI% was calculated from the difference
between the median tumor volumes of vehicle-treated and
drug-treated mice, expressed as a percentage of the
median tumor 5volume of the vehicle-treated control
group. (*ar-p<0.05, **=p<0.01, ***-=p<0.001) Figure 4
shows the effects of oral administration of compounds of
the present invention (Example Compound No. 61) on the
growth of S114 tumors. Female athymic nude mice were
inoculated subcutaneously in the left inguinal region of
the 10 thigh with 5 x 106 S114 cells in a delivery volume
of 0.1 mL. Tumors were allowed to grow to for five days.
Mice were dosed orally at 100 mg/kg compound in 20% HPBCD
or with vehicle (20%.HPBCD, control group). Dosing was
continued for 4 consecutive days. On the day of study
termination, tumors were immediately excised intact and
weighed, with final tumor wet weight (grams) serving as a
primary efficacy 15endpoint. DETAILED DESCRIPTION OF TILE
INVENTION DEFINITIONS 20 As used herein, the following
terms are intended to have the following meanings
(additional definitions are provided where needed
throughout the Specification): 



The term "alkenyl," whether used alone or as part of a
substituent group, for example, 25"C14alkenyl(ary1),"
refers to a partially unsaturated branched or straight
chain monovalent hydrocarbon radical having at least one
carbon-carbon double bond, whereby the double bond is
derived by the removal of one hydrogen atom from each of
two adjacent carbon atoms of a parent alkyl molecule and
the radical is derived by the removal of one hydrogen
atom from a single carbon atom. Atoms may be 30 oriented
about the double bond in either the cis (Z) or trans (E)
conformation. Typical alkenyl radicals include, but are
not limited to, ethenyl, propenyl, allyl (2-propeny0,
butenyl and the like. Examples include C2.salkenyl or
C2_4alkenyl groups.  The term "Ca- (where a and b are
integers referring to a designated number of carbon
atoms) refers to an alkyl, alkenyl, alkynyl, alkoxy or
cycloalkyl radical or to the alkyl portion of a radical
in which alkyl appears as the prefix root containing from
a to b carbon atoms inclusive. For example, Ci_et denotes
a radical containing 1, 2, 3 5 or 4 carbon atoms. The
term "alkyl," whether used alone or as part of a
substituent group, refers to a saturated branched or
straight chain monovalent hydrocarbon radical, wherein
the radical is derived by the removal of one hydrogen
atom from a single carbon atom. 10 Unless specifically
indicated (e.g by the use of a limiting term such as
"terminal carbon atom"), substituent variables may be
placed on any carbon chain atom. Typical alkyl radicals
include, but are not limited to, methyl, ethyl, propyl,
isopropyl and the like. Examples include CI_Balkyl,
Chsalkyl and C1.4alkyl groups. 15 The term "alkylamino-
refers to a radical formed by the removal of one hydrogen
atom from the nitrogen of an alkylarnine, such as
butylamine, and the term "dialkylamino" refers to a
radical formed by the removal of one hydrogen atom from
the nitrogen of a secondary amine, such as dibutylarnine.
in both cases it is expected that the point of attachment
to thc rest of the molecule is the nitrogen atom. 20 The
term "alkynyl," whether used alone or as part of a
substituent group, refers to a partially unsaturated
branched or straight chain monovalent hydrocarbon radical
having at least one carbon-carbon triple bond, whereby
the triple bond is derived by the removal of two hydrogen
atoms from each of two adjacent carbon atoms of a 25
parent alkyl molecule and the radical is derived by the
removal of one hydrogen atom from a single carbon atom.
Typical al kynyl radicals include ethynyl, propynyl,
butynyl and the like. Examples include C2.8alkynyl or
C2.4alkynyl groups. The term "alkoxy" refers to a
saturated or partially unsaturated branched or straight
30 chain monovalent hydrocarbon alcohol radical derived
by the removal of the hydrogen atom from the hydroxide
oxygen substituent on a parent alkane, alkene or alkyne.
Where specific levels of saturation are intended, the
nomenclature "alkoxy",  WO 2007/1175567PCT/US2006/048241
"al kenyloxy" and "alkynyloxy" are used consistent with
the definitions of alkyl, alkenyl and alkynyl. Examples
include C1.8alkoxy or C1.4alkoxy groups.      The term
"aromatic" refers to a cyclic hydrocarbon ring system
having an 5unsaturated, conjugated it electron system.
The term "benzo-fused heterocycly1" refers to a bicyclic
fused ring system radical 



wherein one of the rings is benzene and the other is a
heterocyclyl ring. Typical benzo-fused heterocycly1
radicals include 1,3-benzodioxoly1 (also known as  10
1,3-methylenedioxyphenyl), 2,3-dihydro-1,4-benzodioxinyl
(also known as 1,4-ethylenedioxyphenyl),
benzo-dihydro-furyl, benzo-tetrahydro-pyranyl,
benzo-dihydro-thienyl and the like. The term "cycloalkyl"
refers to a saturated or partially unsaturated monocyclic
or 15 bicyclic hydrocarbon ring radical derived by the
removal of one hydrogen atom from a single ring carbon
atom. Typical cycloalkyl radicals include cydopropyl,
cyclobutyl, cyclopentyl, cyclopentenyL cyclohexyl,
cyclohexenyl, cycloheptyl and cyclooctyl. Additional
examples include C3.8cycloalkyl, C8.8cycloalkyl,
C3.12cycloalkyl, C3.28cycloalkyl, decahydronaphthalenyl,
and 202,3,4,5,6,7-hex ahydro-1H-indenyl. The term "fused
ring system" refers to a bicyclic molecule in which two
adjacent atoms are present in each of the two cyclic
moieties. Heteroatoms may optionally be present. Examples
include benzothiazole, 1,3-benzodioxole and 25
decahydronaphthalene. The term "hetero" used as a prefix
for a ring system refers to the replacement of at least
one ring carbon atom with one or more atoms independently
selected from N, S, 0 or P. Examples include rings
wherein I. 2, 3 or 4 ring members are a nitrogen 30 atom;
or, 0, 1,2 or 3 ring members are nitrogen atoms and I
member is an oxygen or sulfur atom.  WO
2007/075567PCT1US20061048241 The term "heteroaryl" refers
to a radical derived by the removal of one hydrogen atom
from a ring carbon atom of a heteroaromatic ring system.
Typical heteroaryl radicals include fury!, thienyl,
pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl,
isoxazolyl, isothiazolyl, oxadiazolyl, triazolyl,
thiadiazolyl, pyridinyl, pyridazinyl, 5pyrimidinyl,
pyrazinyl, indolizinyl, indolyl, isoindolyl,
benzofb]furyl, benzo[b]thienyl, indazolyl,
benzirnidazolyl, benzthiazolyl, purinyl, 4H-quinolizinyl,
quinolinyl, isoquinolinyl, cinnolinyl, phthalzinyl,
quinazolinyl, quinoxalinyl, 1,8-naphthyridinyl,
pteridinyl and the like. 10 The term heterocyclyl" refers
to a saturated or partially unsaturated monocyclic ring
radical derived by the removal of one hydrogen atom from
a single carbon or nitrogen ring atom. Typical
heterocyclyl radicals include 2H-pyrrole, 2-pyrrolinyl or
3-pyrrolinyl), pyrrolidinyl, 1,3-dioxolanyl,
2-imidazolinyl (also referred to as
4,5-dihydro-1H-imidazoly1), irnidazolidinyl,
2-pyrazolinyl, pyrazolidinyl, tetrazolyl, 15piperidinyl,
1,4-dioxanyl, morpholinyl, 1,4-dithianyl,
thiomorpholinyl, piperazinyl, azepanyl,
hexahydro-1,4-diazepinyl and the like. The term
"substituted," refers to a core molecule on which one or
more hydrogen atoms have been replaced with one or more
functional radical moieties. Substitution 20is not
limited to a core molecule, but may also occur on a
substituent radical, whereby the substituent radical
becomes a linking group. The term "independently
selected" refers to one or more substituents selected
from a group of substituents, wherein the substituents
may be the same or different. 25 



The substituent nomenclature used in the disclosure of
the present invention was derived by first indicating the
atom having the point of attachment, followed by the
linking group atoms toward the terminal chain atom from
left to right, substantially as in:
30(C1.6)alkylC(0)NH(C1_6)alkyl(Ph) or by first indicating
the terminal chain atom, followed by the linking group
atoms toward the atom having the point of attachment,
substantially as in:  WO 2007/075567PCT/LI S2006/04824 I
Ph(C16)alkylamido(C1_6)alkyl    Lines drawn into ring
systems from substituents indicate that the bond may be
attached to any of the suitable ring atoms. 10 When any
variable (e.g. R4) occurs more than one time in any
embodiment of Formula I, each definition is intended to
be independent. The terms "comprising" "including" and
'containing" are used herein in their open, non-limited
sense. 15 NOMENCLATURE Except where indicated, compound
names were derived using nomenclature rules well known to
those skilled in the art, by either standard IIIPAC
nomenclature 20 references, such as Nomenclature of
Organic Chemistry, Sections A, B, C, D, E. F and
(Pergamon Press, Oxford, 1979, Copyright 1979 IUPAC) and
A Guide to IUPAC Nomenclature of Organic Compounds
(Recommendations 093), (Blackwell Scientific
Publications, 1993, Copyright 1993 IUPAC), or
commercially available software packages such as Autonom
(brand of nomenclature software provided in the 25
ChemDraw Ultra(r) office suite marketed by
CambridgeSoft.com) and ACD/Index Name.'" (brand of
commercial nomenclature software marketed by Advanced
Chemistry Development, Inc., Toronto, Ontario). It is
well known in the art that the radical form of certain
heterocycles, such as pyridine and quinoline, may be
named according to different conventions without
referring to different radicals. For 30 example: either
pyridyl or pyridinyl refer to a radical of pyridine, and
either quinolyl or quinolyl refer to a radical of
quinoline.  ABBREVIATIONS   As used herein, the following
abbreviations are intended to have the following 5
meanings (additional abbreviations are provided where
needed throughout the Specification): 



1H NMRProton Nuclear Magnetic Resonance AcOHAcetic Acid
10 aqAqueous CD3ODDeuterated Methanol CDC13Deuterated
Chloroform CH2C12Methylene Chloride C1-13CNAcetonitrile
15 Cs2CO3Cesium Carbonate DAST(Dimethylamino)sulfur
trifluoride DCMDichloromethane DIEADlisopropylethyl amine
DMAP4-Dimethylaininopyridine 20 DMSODimethylsulfoxide
EDCN43-dimethylaminopropy1)-N-ethyl-carbodiimide
ESI-MSElectrospray ionization mass spectroscopy
Et20Diethyl ether Et3NTriethylarnine 25 Et0AcEthyl
Acetate Et0AcEthyl acetate Et0HEthanol Grams Hour 30
H2OWater
HATU0-(7-Azabenzotriazol-1-y1)-N,N,N,N1-tetramethyluroniu
m 



hex afluorophosphate
HBTU0-benzotriazol-1-yl-N,N,N',N'-tetramethyluronium
HCIHydrochloric Acid 35 HexHexanes hexafluorophosphate
HORT1-Hydroxybenzotriazole hydrate HPLCHigh Pressure
Liquid Chromotography K2CO3Potassium Carbonate 40
KOtBuPotassium tert-butoxide LCMSLiquid Chromatography
Mass Spectrophometry Me0HMethanol mgMilligrams
MgSO4Magnesium Sulfate 45 minminute mLMillilters
mmolmillimole  WO 2007/075567PCT/1JS2006/048241 molmole
MWMolecular weight Na2CO3Sodium Carbonate Na2SO4Sodium
Sulfite 5 NaHCO3Sodium hydrogen carbonate 



NaOHSodium Hydroxide NaOHSodium hydroxide Na011Sodium
Hydroxide NBSn-Bromosuccinimide 10 NH4C1Ammonium chloride
Pd(PPh3)4Tetralcistriphenylphosphine palladium (0)
Peppsi-iPrPyridine-Enhanced Precatalyst Preparation
Stabilization and Initiation (trademark of Sigma-Aldrich)
pptPrecipitate 15 RP-HPLCReverse Phase High Pressure
Liquid Chromotography itRoom Temperature Si02Silicon
Dioxide TFATrifluoroacetic acid THFTetrahydrofuran 20
TLCThin layer chromatography Microliters FORMULA I 25 The
present invention comprises compounds of Formula I:
Formula I       and N-oxides, prodrugs, pharmaceutically
acceptable salts, solvates, and 30 stereochemical isomers
thereof, wherein: Iti is mono or bicyclic heteroaryl
(preferably pyridyl, tbiophenyl, thiazolyl, pyrazolyl,
furanyi, imidazolyl, oxazolyl, pyrrolyi, indolyl,
isothiazolyl, triazolyl, benzothiophenyl, benzothiazolyl,
benzoimidazolyl, benzoxazolyl, quinolyl, 



35benzofuranyl, quinazolinyl, or quinoxalinyl), or
pyridin-2-on-y1 (preferably pyridin-2- on-5-y1), wherein
said heteroaryl is optionally substituted with -one, two
or three Ro substiments;  WO 2007/075567P C T /US 2 0 0
6/0 482 4 1 wherein R. is -N1H2, halogen (preferably F,
Cl or Br), alkoxy (preferably C1-5 alkoxy), alkylether
(preferably -Co..6)alkyl-O-00 6)alkyl), alkylthio
(preferably C1 alkylthio), alkylsulfonyl (preferably C14
alkylsulfonyl), phenylsulfonyl, heteroarylsulfonyl
(wherein the heteroaryl portion of said
heteroarylsulfonyl is 5preferably pyridyl, thiophenyl,
thiazolyl, pyrazolyl, furanyl, imidazolyl, oxazolyl,
pyrrolyl, indolyl, isothiazolyl, triazolyl,
benzothiophenyl, benzothiazolyl, benzoimidazolyl,
benzoxazolyl, quinolyl, benzofuranyl, quinazolinyl,or
quinoxalinyl), heterocyclylsulfonyl (wherein the
heterocycly1 portion of said heterocyclylsullonyl is
preferably pyrrolidinyl, 10tetrahydrofuranyl,
tetrahydrothiophenyl, imidazolidinyl, thiazolidinyl,
oxazolidinyl, tetrahydropyrany(, tetrahydrothiopyranyl,
piperidinyl, thiomorpholinyl, thiomorphoLinyl
1,1-dioxide, morpholinyl, or piperazinyl), -SO2NH2,
alkylsulfonarnide (preferably C1_6 alkylsulfonamide),
alkyl (preferably C1.6 alkyl), aminoalkyl (preferably
methylamine), alkylamino 15(preferably C1.6 alkylarnino),
phenyl, heteroaryl (preferably pyridyl, thiophenyl,
thiazolyl, pyrazolyi, furanyl, imidazolyl, oxazolyl,
pyrrolyl, indolyl, isothiazolyl, triazolyl,
benzothiophenyl, benzothiazolyl, benzoimidazolyl,
benzoxazolyl, quinolyl, benzofuranyl, quinazolinyl, or
quinoxalinyl), cyano, alkenyl (preferably C14 alkenyl),
alkynyl (preferably 20C1.6 al kynyl), cycloalky1
(preferably cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl or cycloheptyl), heterocycly1 (preferably
pyrrolidinyl, tetrahydrofuranyl, tetrahydrothiophenyl,
imidazolidinyl, thiazolidinyl, oxazolidinyl,
tetrahydropyranyl, tetrahydrothiopyranyl, piperidinyl,
thiomorpholinyl, thiomorpholinyl 1,1-dioxide,
morpholinyl, or piperazinyl), 25-0O2-alkyl (preferably
-0O2-CH2C113), -C(0)-Rb,4)alkyl-morpholinyl, -Co
malkyl-piperidinyl, -Co malkyl-piperazinyl, -Co malkyl-N'
-methyl piperazinyl, -Comalkyl-Rb, -C(0)NH-Co4)alkyl-R6,
or -C(0)NR0Re, wherein Rb is heterocyclyl (preferably
pyrrolidinyl, tetrahydrofuranyl, 30tetrahydrothiophenyl,
itidazolidinyl, thiazolidinyl, oxazolidinyl,
tetrahydropyranyl, tetrahydrothiopyranyl, piperidinyl,
thiomorpholinyl, thiomorpholinylmorpholinyl, or
piperazinyl), alkylsulfonyl (preferably C1.6
alkylsulfonyl), -S02Dal2,  WO
2007/075567PCTIUS2006/048241 



alkylsulfonamide (preferably C1.6 alkylsulfonamide), -OH,
-Oalkyl (Preferably -0C1e alkyl), -NH2, -NHalkyl
(preferably -NHC1.6 alkyl), or -N(alkyl)2 (preferably
--N(C1,6 alky02); SRe and Rd are independently selected
from: H, phenyl, heteroaryl, or C1.6 alkyl, wherein said
C1.6alkyl may optionally be substituted with one
substituent selected from: -N(CH3)2, morpholinyl,
piperidinyl, piperazinyl, N-methyl piperazinyl,
alkylsulfonyl (preferably Ci_6 alkylsulfonyl), -SO2NH2,
alkylsulfonarnide (preferably CI-6 10alkylsulfonamide),
hydroxyl, and alkoxy; or Re and Rd together may form a 5
to 7 membered heterocyclic ring, optionally containing a
second heteromoiety selected from 0, NH, N(alkyl), SO,
502, or S, (said Ite-Re heterocyclic ring preferably
15selected from the group consisting of: 55:NO hrr..-1
SS' WTh N SC.'"Nr3/41 NH , and L._; wherein said Re-Rd
heterocyclic ring is optionally substituted with 20alkyl
(preferably -Co_E)alkyl), -S02alkyl (preferably
-S02C0_oalkyl), or -C(0)alkyl (preferably
-C(0)C0.6)alkyl); A is a ring selected from the group
consisting of: phenyl, mono or bicyclic heteroaryl
(preferably pyridyl, benzooxazolyl, benzothiazolyl,
quinolinyl, quinolin-6-yl-N-oxide, 25quinazolinyl,
quinoxalinyl, benzirnidazolyl, benzothiophenyl,
benzofuranyl, or [1,2,4]triazolo[1,5-0;]pyridinyl),
quinazolin-4-on-yl (preferably quinazolin-4-on-6-yl, or
3-(4-Methoxy-benzy1)-3H-quinazolin-4-on-6-y1), and
benzo-fused heterocyclyl (preferably benzo[1,3]clioxolyl,
or 2,3-dihydro-benzofuranyl); wherein said phenyl,
heteroaryl, or benzo-fused heterocyclyl are optionally
substituted with one, two or 30three substituents
independently selected from the group consisting of: -OH,
alkyl,  phenyl, heteroaryl, alkoxy, -CN, halogen, nitro,
-NH2, -MCF13)2, -NHC(0)NHC1i5alkyl, and -NHC(0)C1_5alkyl;
Rs and R6 are independently selected from: H, F, Clia
alkyl, -OH, -0C1_6alkyl, 5-NHCliaalkyl, or
-N(C1-salky1)2; or Rs and R6 can together form a C3_5
cycloalkyl ring, an aziridinyl ring, or, an epoxidyl
ring; and 



10R7 and R.8 are H, halogen or C1i6 alkyl.    As used
hereafter, the terms "compound of Formula I" and
"compounds of Formula I" are meant to include also the
pharmaceutically acceptable salts, N-oxides, solvates
15and stereochemical isomers thereof. EMBODIMENTS OF
FORMULA I      Preferred embodiments of the invention are
compounds of Formula I wherein one or 20more of the
following limitations are present: K' is mono or bicyclic
heteroaryl, or pyridin-2-on-5-yl, wherein said heteroaryl
is optionally substituted with one, two or three Ra
substituents; 25wherein Ita is -NH2, halogen, alkoxy,
alkylether, alkylthio, alkylsulfonyl, phenylsulfonyl,
heteroarylsulfonyl, heterocyclylsulfonyl, -SO2N1-12,
alkylsulfonamide, alkyl, arninoalkyl, alkylarnino,
phenyl, heteroaryl, cyano, alkenyl, alkynyl, cycloalkyl,
heterocyclyl, -0O2-alkyl, -C(0)-Rb,
Co_oalkyl-morpholinyl,-q1.4)alkyl-piperazinyl,
30piperazinyl, -C(I.4)alkyl-Rh, -C(0)NH-Co_oalky1-12b, or
C(0)NR,Rd; wherein Rb is heterocyclyl, alkylsulfonyl,
-SO2NH,, alkylsulfonamide, -OH, -Oalkyl, -NI42, -NHalkyl,
or -N(alkyl)2;  R. and Rd are independently selected
from: H, phenyl, heteroaryl, or C1_6 alkyl, wherein said
C1..6a1ky1 may optionally be substituted with one
substituent selected from: -N(CH3)2, morpholinyl,
piperidinyl, 5piperazinyl, N-methyl piperazinyl,
alkylsulfonyl, -SO2NH2, alkylsulfonamide, hydroxyl, and
alkoxy; or Re and Rd together may form a 5 to 7 membered
heterocyclic ring, optionally containing a second
heteromoiety selected from 0, NH, 10N(alkyl), SO, SO2, or
S, wherein said Re-Rti heterocyclic ring is optionally
substituted with alkyl, -S02alkyl, or -C(0)alkyl; A is a
ring selected from the group consisting of: phenyl, mono
or bicyclic heteroaryl,
3-(4-methoxy-benzy1)-311-quinazolin-4-on-6-yl,
quinazolin-4-on-6-yl, and 15 benzo-fused heterocyclyl;
wherein said phenyl, hetcroaryl, or benzo-fused
heterocyclyi are optionally substituted with one to three
substituents independently selected from the group
consisting of: -OH, alkyl, phenyl, heteroaryl, alkoxy,
-CN, 



halogen, nitro, -NH2, -N(CH3)2, -NHC(0)NHC3.6alkyl, and
-NHC(0)C1_6alkyl; 20Rs and R6 are independently selected
from: H, F, Ci_t, alkyl, -OH, -0C1_6alkyl, -NHC,_6alkyl,
or -N(C: salkY1)2; or Rs and R6 can together form a C3_5
i2ycloalkyl ring, an aziridinyl ring, or, an epoxidyl
ring; and 25 R7 and R8 arc H. Other preferred embodiments
of the invention are compounds of Formula I wherein one
or more of the following limitations are present. 30 R1
is mono or bicyclic heteroaryl, or pyridin-2-on-5-yl,
wherein said heteroaryl is optionally substituted with
one, two or three Ita substiments;  wherein R. is -NH2,
halogen, alkoxy, alkylether, alkylthio, alkylsulfonyl,
phenylsulfonyl, heteroaryisulfonyl, heterocyclylsulfonyl,
-SO2NH2, alkylsulfonamide, alkyl, aminoalkyl, alkylamino,
phenyl, heteroaryl, cyano, alkenyl, alkynyl, cycloalkyl,
heterocyclyl,-C(0)-Rb, 5-Co.oalkyl-morpholinyt,
-Co_oaLky/-piperidinyl, -Co_tnalkyl-piperazinyl,
-Co.oalkyl-N'-methyl piperazinyl, -Comalkyl-Rb,
-C(0)NH-00.4)alkyl-Rb, or -C(0)NRcRil;
wherein Rb is heterocyclyl, alkylsulfonyl, -SO2NH2,
alkylsulfonamide, 10-OH, -Oalkyl, -NH2, -NHalkyl, or
-N(alkyl)2; R. and Rd are independently selected from: H,
phenyl, heteroaryl, or Ci_6alky1, wherein said Ch.alkyl
may optionally be substituted with one substituent
selected from: -N(CH3)2, morpholinyl, piperidinyl,
15piperazinyl, N-methyl piperazinyl, alkylsulfonyl,
-SO2NH2, alkylsulfonamide, hydroxyl, and alkoxy; or R.
and Rd together may form a 5 to 7 membered heterocyclic
ring selected from the group consisting of: piperidinyl,
morpholinyl, and 20piperazinyl, wherein said piperazinyl
is optionally substituted with alkyl, -S02a1kyl, or
-C(0)alkyl; A is a ring selected from the group
consisting of: phenyl, mono or bicyclic heteroaryl,
3-(4-methoxy-benzyl)-3H-quinazolin-4-on-6-yl,
quinazolin-4-on-6-yl, and 25benzo-fused heterocyclyl;
wherein said phenyl, heteroaryl, or benzo-fused 



heterocyclyl are optionally substituted with one to three
substituents independently selected from the group
consisting of' -OH, alkyl, phenyl., heteroaryl, alkoxy,
-CN, halogen, nitro, -NH2, -N(CH3)2, -NHC(0)NHCI,6alkyl,
and -NHC(0)C1.6alkyl; 30 its and R6 are independently
selected from: H, F, C1-6 alkyl, -OH, -0C1_6alkyl,
-NIICi_salkyl, or -WI salkY1)2;  WO
2007/075567PCT/US2006/048241 or R5 and R6 can together
form a C3_5 cycloalkyl ring, an aziridinyl ring, or, an
epoxidyl ring; and R7 and R5 are H. 5 Other preferred
embodiments of the invention are compounds of Formula I
wherein one or more of the following limitations are
present:       RI is mono or bicyclic heteroaryl, or
pyridin-2-on-5-yl, wherein said heteroaryl is
10optionally substituted with one, two or three R.
substituents; wherein R. is -NH2, halogen, alkoxy,
alkylether, alkylthio, alkylsulfonyl, phenylsulfonyl,
heteroarylsulfonyl, heterocyclylsulfonyl, -SO2NH2,
alkylsulfonamide, alkyl, aminoalkyl, alkylamino, phenyl,
heteroaryl, cyano, 15alkenyl, alkynyl, cycloalkyl,
heterocyclyl, -0O2-alkyl, -C(0)-Rb,  00
4)alkyl-morpholinyl, -00"oa1kyl-piperidinyl,
-00.4)a1kyl-piperaziny1,  Co-nalkyl-N'-methyl
piperazinyl, -C(l.4)alkyl-Rb, -C(0)NII-Co_4)alky1-Rb, or
-C(0)NRoRri; 20wherein Rb is hetcrocyelyl,
aLlcylsulfonyl, -SO2NH2, alkylsulfonamide, -OH, -Oalkyl,
-NH2, -NI-Talky!, or -Malky02; Re and Rd are
independently selected from: H, phenyl, heteroaryl, or
C1_6 alkyl, wherein said C1.6alkyl may optionally be
substituted with 95one substituent selected from:
-N(CE13)2, morpholinyl, piperidinyl, piperazinyl,
N-methyl piperazinyl, alkylsulfonyl, -SOzNHz,
alkylsulfonamide, hydroxyl, and alkoxy; or Re and Rd
together may form a 5 to 7 membered heterocyclic ring 30
selected from the group consisting of: piperidinyl,
morpholinyl, and piperazinyl, wherein said piperazinyl is
optionally substituted with alkyl, -S02alkyl, or
-C(0)alkyl;  WO 20071075567PCT/US2006/04824 I 



A is a ring selected from the group consisting of:
phenyl, mono or bicyclic heteroaryl,
3-(4-methoxy-benzyl)-3H-quinazolin-4-on-6-yl,
quinazolin-4-on-6-yl, and benzo-fused heterocyclyl;
wherein said phenyl, heteroaryl, or benzo-fused
heterocyclyl are optionally substituted with one to three
substituents independently 5selected from the group
consisting of: -OH, alkyl, phenyl, heteroaryl, alkoxy,
-CN, halogen, nitro, -NH2, -N(CH3)2, -NHO(0)NHC16alkyl,
and -NHC(0)CF6alkyl; le and R6 are independently selected
from: H, F, or -CH3; 10 or R5 and R6 can together form a
cyclopropyl ring; and R7 and R8 are H.      Other
preferred embodiments of the invention are compounds of
Formula I wherein 15one or more of the following
limitations are present: RI is mono or bicyclic
heteroaryl, or pyridin-2-on-5-yl, wherein said heteroaryl
is optionally substituted with one, two or three R.
substituents; 20wherein R. is -NH2, halogen, alkoxy,
alkylether, alkylthio, alkylsulfonyl, phenylsulfonyl,
heteroarylsulfonyl, heterocyclylsulfonyl, -S02NH2.
alkylsulfonamide, alkyl, aminoalkyl, alkylamino, phenyl,
hetcroaryl, cyano, alkenyl, alkynyl, cycloalkyl,
heterocyclyl, -0O2-alkyl, -C(0)-Rb,
-C(1-4)alkyl-morpholinyl, -C(14)alkyl-piperidinyl,
-Cq_cnalkyl-piperazinyl, 25-Comalkyl-W-methyl
piperazinyl, -Comalkyl-Rb, -C(0)NH-004)alkyl-Rb, or
-C(0)NR.R4; wherein Rt, is heterocyclyl, alkylsulfonyl,
-SO2NH2, alkylsulfonamide, -OH, -Oalkyl, -NH2, -NHalkyl,
or -N(alkyl)2; 30    and it are independently selected
from: H. phenyl, heteroaryl, or C1-6 alkyl, wherein said
Ci..alkyl may optionally be substituted with one
substituent selected from: -N(CH3)2, morpholinyl,
piperidinyl,  WO 20071075567PCT11JS20061048241
piperazinyl, N-methyl p:iperazinyl, alkylsulfonyl,
-SO2NH2, alkylsulfonamide, hydroxyl, and alkoxy; or Re
and Rd together may form a 5 to 7 membered heterocyclic
ring  5 selected from the group consisting of:
piperidinyl, morpholinyl, and piperazinyl, wherein said
piperazinyl is optionally substituted with alkyl,
-S02alkyl, or -C(0)alkyl; A is a ring selected from the
group consisting of: phenyl, mono or bicyclic
10heteroaryl,
3-(4-methoxy-benzy1)-3H-quinazolin-4-on-6-yl,
quinazolin-4-on-6-yl, and 



benzo-fused heterocyclyl; wherein said phenyl,
heteroaryl, or benzo-fused heterocyclyl are optionally
substituted with one substituent independently selected
from the group consisting of: -OH, alkyl, phenyl,
heteroaryl, alkoxy, -CN, halogen, nitro, -NH2, -N(CH3)2,
-NHC(0)NHC 1_6alkyl, and -NHC(0)C1_6alkyl; 15 R5 and R6
are independently selected from: H, F, or      or R5 and
R6 can together form a cyclopropyl ring; and 20 le and R8
are H. Other preferred embodiments of the invention arc
compounds of Formula I wherein one or more of the
following limitations are present: 25RI is mono or
bicyclic heteroaryl, or pyridin-2-on-5-yl, wherein said
heteroaryl is optionally substituted with one, two or
three Ra substituents; wherein R. is -NH2, halogen,
alkoxy, alkylether, alkylthio, alkylsulfonyl,
phenylsulfonyl, heteroarylsulfonyl, heterocyclylsulfonyl,
-SO2NH2, 30alkylsulfonamide, alkyl, aminoalkyl,
alkylamino, phenyl, heteroaryl, cyano, alkenyl, alkynyl,
cycloalkyl, heteroeyelyl, -0O2-alkyl, -C(0)-125,
-00.4)alkyl-morpholinyl,  WO 20071075567PCT/US2006/048241
piperazinyl, -Comalkyl-Rb, -C(0)NH-C<_4)alkyl-Rb, or
-C(0)NReR3;                    wherein Rb is
heterocyclyl, alkylsulfonyl, -SO2NH2, alkylsulfonatnide,
5-OH, -Oalkyl, -NH2, -NHalkyl, or -N(alkyl)2; Rc and Rd
are independently selected from: H, phenyl, heteroaryl,
or Ci_6 alkyl, wherein said C1.6alkyl may optionally be
substituted with one substituent selected from: -N(CH3)2,
morpholinyl, piperidinyl, 10piperazinyl, N-methyl
piperazinyl, alkylsulfonyl, -SO2N112, alkylsulfonamide,
hydroxyl, and alkoxy; or Re and Rd together may form a 5
to 7 membered heterocyclic ring selected from the group
consisting of: piperidinyl, morpholinyl, and
15piperazinyl, wherein said piperazinyl is optionally
substituted with alkyl, -S02alkyl, or -C(0)alkyl; A is a
ring selected from the group consisting of: 2,3
dihydrobenzofuran-5-yl, quinolin-6-yl,
quiriolin-6-yl-N-oxide, 2-amino benzothiazol-6-yl,
4-methoxyphenyl,
203-(4-methoxy-benzyl)-3H-quinazolin-4-on-6-yl,
quinazolin-4-on-6-yl, 2-dimethyl- 



amino benzothiazol-6-yl, and 4-hydroxy phenyl; R5 and R6
are independently selected from: H, F, or -CH3; 25 or Rs
and R6 can together form a cyclopropyl ring; and R7 and
R8 are H.      Other preferred embodiments of the
invention are compounds of Formula I wherein 30 one or
more of the following limitations are present: It' is
mono or bicyclic heteroaryl, or pyridin-2-on-5-yl,
wherein said heteroaryl is optionally substituted with
one R2substituent;  wherein Ra is -N112, halogen, alkoxy,
alkylether, alkylthio, alkylsulfonyl, phenylsulfonyl,
heteroarylsulfonyl, heterocyclylsulfonyl, -S02N112,
alkylsulfonamide, alkyl, aminoalkyl, alkylamino, phenyl,
heteroaryl, cyano, 5alkenyl, alkynyl, cycloalkyl,
heterocyclyl, -0O2-alkyl, -C(C)-Rb,
-004)alkyl-morpholinyl,-Comalkyl-piperazinyl,
-Comalkyl-N'-methyl piperazinyl, -Co"palkyl-Rb,
-C(0)NH-q1.4)alkyl-Rb, or -C(0)NRAd; 10wherein Rb is
heterocyclyl, alkylsulfonyl, -SO2NH2, alkylsulfonamide,
-OH, -Oalkyl, -NH2, -Nnalkyl, or -N(alkyl)2; Rc and Rd
are independently selected from: H. phenyl, heteroaryl,
or C1.5 alkyl, wherein said Ch&alkyl may optionally be
substituted with 15one substituent selected from:
-N(CH3)2, morpholinyl, piperidinyl, piperazinyl, N-methyl
piperazinyl, alkylsulfonyl, -SO2NH2, alkylsulfonamide,
hydroxyl, and alkoxy; or 12c and Rd together may form a 5
to 7 membered heterocyclic ring 20 selected from the
group consisting of: piperidinyl, morpholinyl, and
piperazinyl, wherein said piperazinyl is optionally
substituted with alkyl, -S02alkyl, or -C(0)alkyl; A is a
ring selected from the group consisting of: 2,3
dihydrobenzofuran-5-yl, 25quinolin-6-yl,
quinolin-6-yl-N-oxide, 2-amino benzothiazol-6-yl,
4-methoxyphenyl,
3-(4-methoxy-benzy1)-3H-quinazolin4-on-6-y1,
quinazolin-4-on-6-yl, 2-dimethylamino benzothiazol-6-yl,
and 4-hydroxy phenyl; Rs and R6 arc independently
selected from: H, F, or 30 



or it and R.6 can together form a cyclopropyl ring; and
R7 and R8 are H.  WO 20071075567PCUUS211061048241 Other
preferred embodiments of the invention are compounds of
Formula I wherein one or more of the following
limitations are present: 5R1 is thiophen-2-yl,
thiazol-2-yl, pyrazolyl, imidazolyl, pyridin-2-on-5-yl,
or pyridyl, wherein said thiophen-2-yl, thiazol-2-34,
pyrazolyl, imidazolyl, and pyridyl may be optionally
substituted with one Ro, substituent; wherein Ra is -NH2,
halogen, alkoxy, alkylether, alkylthio, alkylsulfonyl,
10phenylsulfonyl, heteroarylsulfonyl,
heterocyclylsulfonyl, -SO2NH2, alkylsulfonamide, alkyl,
aminoallcyl, alkylamino, phenyl, heteroaryt, cyano,
alkenyl, alkynyl, cycloalkyl, hetcrocyclyl, -0O2-alkyl,
-C(0)-Rb, -C(14)alkyl-morpholinyl,-Co.malkyl-piperazinyl,
-C(I.4)alkyl-N'-methyl piperazinyl,-C(0)NH-C(1
4)alkyl-Rb, or 15-C(0)NReRd; wherein Rb is heterocyclyl,
alkylsulfonyl, -SO2NH2, alkylsulfonamide, -OH, -Oalkyl,
-NH2, -NHalkyl, or -N(alky1)2; 20R, and Rd are
independently selected from: H, phenyl, heteroaryl, or
C1,6 alkyl, wherein said Ci 6alkyl may optionally be
substituted with one substituent selected from: -N(CH3)2,
morpholinyl, piperidinyl, piperazinyl, N-methyl
piperazinyl, alkylsulfonyl, -SO2NH2, alkylsulfonamide,
hydroxyl, and alkoxy; 25 or R, and Rd together may form a
5 to 7 membered heterocyclic ring selected from the group
consisting of: piperidinyl, morpholinyl, and piperazinyl,
wherein said piperazinyl is optionally substituted with
alkyl, -S02alkyl, or -C(0)alkyl; 30 A is a ring selected
from the group consisting of: 2,3 dihydrobenzofuran-5-yl,
quinolin-6-yl, quinolin-6-yl-N-oxide, 2-amino
benzothiazol-6-yl, 4-methoxyphenyl,  WO
20071075567PCT/US2006/048241
3-(4-methoxy-benzy0-3H-quinazolin-4-on-6-yl,
quinazo1in-4-on-6-yl, 2-dimethylamino benzothiazol-6-yl,
and 4-hydroxy phenyl; 



Rs and R6 are independently selected from: H, F, or 5 .
or Rs and R6 can together form a cyclopropyl ring; and R7
and RE are H. 10 Other preferred embodiments of the in
vention are compounds of Formula! wherein one or more of
the following limitations are present: RI is
thiophen-2-yl, thiazol-2-yl, pyrazolyl, inaidazolyl,
pyridin-2-on-5-yl,or pyridyl, wherein said thiophen-2-yl,
thiazol-2-yl, pyrazolyl, imidazolyl, and pyridyl may be
optionally substituted with one Ra substituent; 15
wherein Ra is -NH2, halogen, alkoxy, alkylether,
alkylthio, alkylsulfonyl, phenylsulfonyl,
heteroarylsulfonyl, heterocyclylsulfonyl, -S02N112,
alkylsulfonamide, alkyl, amincaLkyl, alkylamino, phenyl,
heteroaryi, cyano, alkenyl, alkynyl, cycloalkyl,
heterocyclyl, -0O2-alkyl, -C(0)-Rb,
20-00.4)alkyl-morpholinyl,-00.4)alkyl-piperazinyl,
piperazinyl, -C(l_e)alkyl-Rb, -C(0)NH-Comalkyl-Rb, or
-C(0)NReRd;                    wherein Rb is
heterocyclyl, alkylsulfonyl, -SO2NH2, alkylsulfonamide,
25-OH, -Oalkyl, -NH2, -NHalkyl, or -N(alkyl)2; Re and lid
are independently selected from: H, phenyl, heteroaryl,
or Ci.6 alkyl, wherein said Cialkyl may optionally be
substituted with one substituent selected from: -N(CH3)2,
morpholinyl, piperidinyl, 30piperazinyl, N-methyl
piperazinyl, alkylsulfonyl, -SO2NE12, alkylsulfonamide,
hydroxyl, and alkoxy;  WO 201171075567PCT/ S2006/048241
or 11c and Rd together may form a 5 to 7 membered
heterocyclic ring selected from the group consisting of:
piperidinyl, morpholinyl, and piperazinyl, wherein said
piperazinyl is optionally substituted with alkyl,
-S02alkyl, or -C(0)alkyl; S A is a ring selected from the
group consisting of: 2,3 dihydrobenzofuran-5-yl,
quinolin-6-yl, quinolin-6-yl-N-oxide, 2-amino
benzothiazol-6-yl, 4-methoxyphenyl,
3-(4-methoxy-benzyI)-3H-quinazolin-4-on-6-yl,
quinazolin-4 on-6-yl, 2-dimethylamino benzothiazol-6-yl,
and 4-hydroxy phenyl; 10 R5 and R6 are independently
selected from: H or F; and 



R1 and It8 are H. 15 Other embodiments of the invention
are compounds of Formula I wherein one or more of the
following limitations are present: K' is mono or bicyclic
heteroaryl (preferably pyridyl, thiophenyl, thiazolyl,
pyrazolyl, furanyl, imidazolyl, oxazolyl, pyrrolyl,
indolyl, isothiazolyl, triazolyl, 20benzothiophenyl,
benzothiazolyl, benzoimidazolyl, benzoxazolyl, quinolyl,
benzofuranyl, quinazolinyl,or quinoxalinyl), wherein said
heteroaryl is optionally substituted with -one, two or
three R. substituents; wherein R. is halogen (preferably
F, Cl or Br), alkoxy (preferably C1.5 25alkoxy),
alkylether (preferably -00.6)alkyl-0-Co.6)alkyl),
alkylthio (preferably Ci_o alkylthio), alkylsulfonyl
(preferably C1_5alkylsulfonye, phenylsulfonyl,
heteroarylsulfonyl (wherein the heteroaryl portion of
said heteroarylsulfonyl is preferably pyridyl,
thiophenyl, thiazolyl, pyrazolyl, furanyl, imidazolyl,
oxazolyl, pyrrolyl, indolyl, isothiazolyl, triazolyl,
benzothiophenyl, 30benzothiazolyl, benzoimidazolyl,
benzoxazolyl, quinolyl, benzofuranyl, quinazolinylar
quinoxalinyl), heterocyclylsulfonyl (wherein the
heterocycly1 portion of said heteroeyelylsuifonyl is
preferably pyrrolidinyl, tetrahydrofuranyl,
tetrahydrothiophenyl, imidazolidinyl, thiazolidinyl,
oxazolidinyl, tetrahydropyranyl, tetrahydrothiopyranyl,
piperidinyl,  WO 20(171075567PCT1US20061048241
thiomorpholinyl, thiomorpholinyl 1,1-dioxide,
rnorpholinyl, or piperazinyl), -S02NH2, alkylsulfonarnide
(preferably C1.6 alkylsullonamide), alkyl (preferably
C1.6 alkyl), aminoal:kyl (preferably mcthylamine),
alkylamino (preferably C1.6 alkylarnino), phenyl,
heteroaryl (preferably pyridyl, 5thiophenyl, thiazolyl,
pyrazolyl, furanyl, imidazolyl, oxazolyi, pyrrolyl,
indolyl, isothiazolyl, triazolyl, benzothiophenyl,
benzothiazolyl, benzoimidazolyl, benzoxazolyl, quinolyl,
benzofuranyl, quinazolinyl, or quinoxalinyl), cyano,
alkenyl (preferably Ci_6 alkenyl), alkynyl (preferably
C1_6 alkynyl), cycloalkyl (preferably cyclopropyl,
cyclobutyl, cyclopentyl, 10cyclohexyl or cycloheptyl),
heterocyclyl (preferably pyrrolidinyl, tetrahydrofuranyl,
tetrahydrothiophenyl, imidazolidinyl, thiazolidinyl,
oxazolidinyl, tetrahydropyranyl, tetrahydrothiopyranyl,
piperidinyl, thiomorpholinyl, thiomorphollayl
1,1-dioxide, morpholinyl, or piperazinyl), -0O2-alkyl
(preferably -0O2-CH2CH3), -C(0)-Rs,
-q14)alkyl-morpholinyl, 15-Co4)a1kyl-piperazinyl,
-C(14)alkyl-N' -methyl piperazinyl,_oalkyl-Rb,
-C(0)NH-C(1_4)alkyl-Rb, or -C(0)Nltdltd; wherein Rb is
heterocyalyl (preferably pyrrolidinyl, tetrahydrofuranyl,
tetrahydrothiophenyl, imidazolidinyl, thiazolidinyl,
oxazolidinyl, 20tetrahydropyranyl, tetrahydrothiopyranyl,
piperidinyl, thiomorpholinyl, thiomorpholinyl
1,1-dioxide, morpholinyl, or piperazinyl), alkylsulfonyl
(preferably C1.6 alkylsulfonyl), -S02N1-12,
alkylsulfonamide (preferably C1_6
alkylsulfonamide),-Oalkyl 



(preferably -OCI.6 alkyl), -NH2, -NHalkyl (preferably
-NHC1_6 alkyl), 25or -N(alkyl)2 (preferably -N(C1.6
alky1)2);    and Rd are independently selected from: Fl,
phenyl, heteroaryl, or C1.6 alkyl, wherein said CI4alkyl
may optionally be substituted with one substituent
seledted from: -N(CH3)2, morpholinyl, piperidinyl,
30piperazinyl, N-methyl piperazinyl, alkyisulfonyl
(preferably CI-6 alkylsulfonyl), -S02N112,
alkylsulfonamide (preferably C1-6 alkylsulfonamide),
hydroxyl, and alkoxy;  or Re and Rd together may form a 5
to 7 membered heterocyclic ring, optionally containing a
second heteromoiety selected from 0, NH, N(alkyl), SO,
SO2, or S, (said Re-Rd heterocyclic ring preferably
selected from the group consisting of: NO  SC"55-1N LNH
=, , and L./ ; wherein said Re-Rd hetorocyclic ring is
optionally substituted with alkyl (preferably
-Co.oalkyl), -802alkyl (preferably -S02C1_oalkyl), or
-C(0)alkyl (preferably -C(0)Co_ealkyl); A is a ring
selected from the group consisting of: phenyl, mono or
bicyclic heteroaryl (preferably pyridyl , benzooxazolyl,
benzothiazolyl, quinolinyl, quinazolinyi, quinoxalinyl,
benzimidazolyl, benzothiophenyl, benzofuranyl, or
15[1,2,4]triazolo[1,5-cdpyridinyl), and benzo-fused
heterocyclyl (preferably benzo[1,3]clioxolyl, or
2,3-clihydro-benzofuranyl); wherein said phenyl,
heteroaryl, or benzo-fused heterocyclyl are optionally
substituted with one, two or three substituents
independently selected from the group consisting of: -OH,
alkyl, phenyl, heteroaryl, alkoxy, -CN, halogen, nitro,
-NH2, -NHC(0)NHC1.6alkyl, and -NHC(0)C1_5a1ky1; 20 Rs and
R6 are independently selected from: 11, F, C1.6 alkyl,
-OH, -0C1_6alkyl, -NHC1.6alkyl. or -N(Ci-salky1)2;
or Rs and R6 can together form a C4.5 cycloalkyl ring, an
aziridinyl ring, or, an 25epoxidyl ring; and R7 and R8
are H, halogen or C1-6 alkyl. 30 Another embodiment of
the invention includes:  WO 2007/075567PCT/U52006/048241
PHARMACEUTICALLY ACCEPTABLY SALTS 



The compounds of the present invention may also be
present in the form of 5pharmaceutically acceptable
salts. For use in medicines, the salts of the compounds
of this invention refer to non-toxic "pharmaceutically
acceptable salts." FDA approved pharmaceutically
acceptable salt forms (Ref. International J. Phann. 1986,
33, 201-217; J. Pharm. Sci., 1977, Jan, 1066(1), pl)
include pharmaceutically acceptable acidic/anionic or
basic/cationic salts. Pharmaceutically acceptable
acidic/an:ionic salts include, and are not limited to
acetate, benzenesulfonate, benzoate, bicarbonate,
bitartrate, bromide, calcium edetate, camsylate,
carbonate, chloride, citrate,. dihydrochloride, edetate,
edisylate, estolate, 15esylate, fumarate, glyceptate,
gluconate, glutamate, glycollylarsanilate,
hexylresorcinate, hydrabamine, hydrobromide,
hydrochloride, hydroxynaphthoate, iodide, isethionate,
lactate, lactobionate, malate, maleate, mandelate,
mesylate, methylbromide, methylnitrate, methylsulfate,
mucate, napsylate, nitrate, pamoate, pantothenate,
phosphate/diphosphate, polygalacturonate, salicylate,
stearate, 20subacetate, succinate, sulfate, tannate,
tartrate, teoclate, tosylate and triethiodide Organic or
inorganic acids also include, and are not limited to,
hydriodic, perchloric, sulfuric, phosphoric, propionic,
glycolic, methanesulfonic, hydroxyethanesulfonic, oxalic,
2-naphthalenesulfonic, p-toluenesulfonic,
cyclohexanesulfarnic, saccharinic or trifluoroacetic
acid. 25 Pharmaceutically acceptable basic/cationic salts
include, and are not limited to aluminum,
2-amino-2-hydroxymethyl-propane-1,3-diol (also known as
tris(hydroxymethypaminotnethane, tromethane or "TRIS"),
benzathine, t-butylamine,  calcium, calcium gluconate,
calcium hydroxide, chloroprocainc, choline, choline
bicarbonate, choline chloride, cyclohexylamine,
diethylamine, ethylenediatnine, lithium, Li0Me, L-lysine,
magnesium, meglumine, NH3, NH40H, N-methyl-D-glucamine,
piperidine, potassium, potassium-t-butoxidc, potassium
5hydroxide (aqueous), procaine, quinine, sodium, sodium
carbonate, sodium-2-ethylhexanoate (SEH), sodium
hydroxide, tricthylamine (TEA) or zinc. PRODRUGS 10 The
present invention includes within its scope prodrugs of
the compounds of the invention. In general, such prodrugs
will be functional derivatives of the compounds that are
readily convertible in vivo into an active compound.
Thus, in the methods of treatment of the present
invention, the term "administering" shall encompass the
means for treating, ameliorating or preventing a
syndrome, disorder or disease 15 described herein with a
compound specifically disclosed or a compound, or prodrug
thereof, which would obviously be included within the
scope of the invention albeit not specifically disclosed
for certain of the instant compounds. Conventional
procedures for the selection and preparation of suitable
prodrug derivatives are described in, for example,
"Design of Prodrugs", ed. H. Bundgaard, Elsevier, 1985.
20 STEREOCHEMICALLY ISOMERIC FORMS One skilled in the art
will recognize that the compounds of Formula I may have
one or more asymmetric carbon atoms in their structure.
It is intended that the present 



25 invention include within its scope single enantiomer
forms of the compounds, racemic mixtures, and mixtures of
enantiomers in which an enantiomeric excess is present.
The term "single enantiomer" as used herein defines all
the possible homochiral forms      which the compounds of
Formula I and their N-oxides, addition salts, quaternary
30 amines or physiologically functional derivatives may
possess. Stereochemically pure isomeric forms may be
obtained by the application of art known principles.
Diastereoisomers tnay be separated by physical separation
WO 2007/075567PCT/US2006/048241 methods such as
fractional crystallization and chromatographic
techniques, and enantiomers may be separated from each
other by the selective crystallization of the
diastereonaeric salts with optically active acids or
bases or by chiral chromatography. Pure stcreoisomers may
also be prepared synthetically from appropriate
5stereochemically pure starting materials, or by using
stereoselective reactions. The term "isomer" refers to
compounds that have the same composition and molecular
weight but differ in physical and/or chemical properties.
Such substances have the same number and kind of atoms
but differ in structure. The structural 10difference may
be in constitution (geometric isomers) or in an ability
to rotate the plane of polarized light (enantiomers). The
term "stereoisomer" refers to isomers of identical
constitution that differ in the arrangement of their
atoms in space. Enantiomers and diastereomers are
15stereoisomers wherein an asymmetrically substituted
carbon atom acts as a chiral center. The term "chiral"
refers to the structural characteristic of a molecule
that makes it impossible to superimpose it on its mirror
image. The term "enantiorner" refers to one of a pair of
molecular species that are mirror images of each other
and are not superimposable. The term "diastereomee'
refers to stertoisomers that are not mirror images. The
symbols "R" and "5" represent the configuration of
substituents around a chiral carbon atom(s). The term
"racemate" or "racemic mixture" refers to a composition
composed of 30 equimolar quantities of two enantiomeric
species, wherein the composition is devoid of optical
activity. 



The term "homochiral" refers to a state of enantiomeric
purity  WO 20071075567PCTIUS2 00610482.11    The term
"optical activity" refers to the degree to which a
homochiral molecule or - nonracemic mixture of chiral
molecules rotates a plane of polarized light. 5The term
"geometric isomer" refers to isomers that differ in the
orientation of substituent atoms in relationship to a
carbon-carbon double bond, to a cycloalkyl ring or to a
bridged bicyclic system. Substktuent atoms (other than H)
on each side of a carbon-carbon double bond may be in an
E or Z configuration. In the "E' (opposite sided)
configuration, the substituents are on opposite sides in
relationship to the 10 carbon- carbon double bond; in the
"Z" (same sided) configuration, the substituents are
oriented on the same side in relationship to the
carbon-carbon double bond. Substituent atoms (other than
H) attached to a carbocyclic ring may be in a cis or
trans configuration. In the "cis" configuration, the
substituents are on the same side in relationship to the
plane of the ring; in the "trans" configuration, the
substituents are 15 on opposite sides in relationship to
the plane of the ring. Compounds having a mixture of
"cis" and "trans" species are designated "cis/trans". It
is to be understood that the various substituent
stereoisomers, geometric isomers and mixtures thereof
used to prepare compounds of the present invention are
either 20 commercially available, can be prepared
synthetically from commercially available starting
materials or can be prepared as isomeric mixtures and
then obtained as resolved isomers using techniques
well-known to those of ordinary skill in the art. The
isomeric descriptors "R," "S," "E," "Z," "cis," and
"trans" are used as described  25 herein for indicating
atom configuratton(s) relative to a core molecule and are
intended to be used as defined in the literature (TUPAC
Recommendations for Fundamental Stereochemistry (Section
E), Pure AppL Chern., 1976, 45:13-30). The compounds of
the present invention may be prepared as individual
isomers by  30 either isomer-specific synthesis or
resolved from an isomeric mixture. Conventional
resolution techniques include forming the free base of
each isomer of an isomeric pair using an optically active
salt (followed by fractional crystallization and
regeneration of the free base), forming an ester or amide
of each of the isomers of an isomeric pair  WO
2007/075567PCT/US2006/048241 (followed by chromatographic
separation and removal of the chiral auxiliary) or
resolving an isomeric mixture of either a starting
material or a final product using preparative TLC (thin
layer chromatography) or a chiral HPLC column. 5
POLYMORPHS AND SOLVATES Furthermore, the compounds of the
present invention may have one or more polymorph or
amorphous crystalline forms and as such are intended to
be included in 



the scope of the invention. In addition, the compounds
may form solvates, for 10 example with water (i.e.,
hydrates) or common organic solvents. As used herein, the
term "solvate" means a physical association of the
compounds of the present invention with one Or more
solvent molecules. This physical association involves
varying degrees of ionic and covalent bonding, including
hydrogen bonding. In certain instances the solvate will
be capable of isolation, for example when one or 15more
solvent molecules are incorporated in the crystal lattice
of the crystalline solid. The term "solvate" is intended
to encompass both solution-phase and isolatable solvates.
Non-limiting examples of suitable solvates include
ethanolates, methanolateS, and the like. 20It is intended
that the present invention include within its scope
solvates of the compounds of the present invention. Thus,
in the methods of treatment of the present invention, the
term "administering" shall encompass the means for
treating, ameliorating or preventing a syndrome, disorder
or disease described herein with the compounds of the
present invention or a solvate thereof, which would
obviously be 25included within the scope of the invention
albeit not specifically disclosed. TAUTOMERIC FORMS
Some of the compounds of Formula I may also exist in
their tautomeric forms. Such 30forms although not
explicitly indicated in the present application are
intended to be included within the scope of the present
invention.  WO 20071075567PCT/US2006/048241 PREPARATION
OF COMPOUNDS OF THE PRESENT INVENTION During any of the
processes for preparation of the compounds of the present
invention, it may be necessary and/or desirable to
protect sensitive or reactive groups 5 on any of the
molecules concerned. This may be achieved by means of
conventional protecting groups, such as those described
in Protecting Groups P. Kocienski, Thieme Medical
Publishers, 2000; and T.W. Greene & P.G.M. Wuts,
Protective Groups in  Organic Synthesis, rt ed. Wiley
Interscience, 1999. The protecting groups may be removed
at a convenient subsequent stage using methods known in
the art. 10  GENERAL REACTION SCHEME Compounds of Formula
I can be prepared by methods known to those who are
skilled in the art The following reaction schemes are
only meant to represent examples of 5 the invention and
are in no way meant to be a limit of the invention.   



wherein: X is CI or I or Br; Y is zincate, boronic acid,
boronate ester or stannane 10. Scheme 1 illustrates the
dual synthetic routes leading to compounds of Formula I,
wherein A, RI, R5, R6, R7, and Rs are as defined in
Formula I. Starting with the dihalopyridazine H and
following the path to the right, a transition -metal
catalyzed cross-coupling reaction can take place using an
appropriately substituted boronic acid, 15boronate
ester,zincate or stanne V under Suzuki (Miyaura, N.,
Suzuki, A., Chem. Rev.  WO 2007/075567PCT/LS2006104824
95:2457 (1995)), Negishi (Negishi, E., et_ al., .1. Org.
Chem. 42:1821 (1977)), or Stille conditions (Stille,
J.K., Agnew. Chem., Int. Ed. Engl., 25: 508 (1986) and
references therein). The resulting pyridazine VI may be
converted to triazolopyridazine I by the reaction of
3-halopyridazine with a variety of acythydrazines HI in
refluxing 51-butanol (Albright, J.D., et. at, .1. Med.
Chem., 1981, 24, 592-600). Alternately, following the
path down, reaction of the 3,6-dihalopyridazine II with a
variety of acylhydrazines III, followed, by the
transition - metal cross-coupling reaction with
Wgenerates triazolopyridazine I. This route lends itself
to generate a library of compounds from the
triazolopyridazine core scaffold via cross coupling
10reactions with the halogenated scaffold. The
aforementioned cross-coupling reactions of aryl halides
with arylboronic acid, arylzincate or arylstanne are
generally performed in an inert environment mediated by a
catalyst such as palladium tetralcis-triphenylphosphine.
These reactions can occur at 15 temperatures ranging from
60 C to 150 C in polar aprotic solvents or biphasie
solutions. In most cases where the arylboronic acid,
arylzincate or arylstanne is not commercially available
it can be synthesized from the corresponding aryl halide
or direct metallation/transmetallation procedures.
Alternatively, the Peppsi-iPr catalyst may be used in
place of of Pd(PPh3)4, see M. G. Organ et al, Chemistry -
A European 20 Journal, Volume 12, Issue 18, June 14,
2006, pp: 4743-4748, and references therein  WO
20071075567PCT11JS20061048241  Scheme 2 HO 0  



VII    IX    XII XIII wherein Z is NH, 0 or S. Aryl and
heteroaryl acetic acids can be accessed by methods known
in the art (Journal of Medicinal Chemistry, 1986, 29
(11), 2326-2329;Bioorganic and Medicinal 5 Chemistry
Letters, 2004, 14(14), 3799-3802; EP 1229034 Al 20020807;
Tetrahedron Letters, 2003,44 (35), 6745-6747; Synthetic
Communications, 1997, 27 (22), 3839-3846). Several
examples of aryl acetic acid synthesis are illustrated in
Scheme 2. Benzofused heterocyclic compound VII, (Journal
of Medicinal Chemistry, 1996, 29 (I I), 2362-2369;
Journal of Medicinal Chemistry, 1997, 40(7), 1049-1062),
is 10 treated with N-bromosuccinimide in carbon
tetrachloride to give compound VIII. Nitrophenylacetic
acid IX, (Bioorganic and Medicinal Chemistry Letters,
1998, 8 (I), 17-22, Organic Letters, 2002,4 (16),
2675-2678; WO 00/06566, Helvitica Chernica Acta, 1976, 59
(3), 855-866) is reduced with conditions such as
hydrogenation in the presence of palladium on activated
carbon in a solvent such as methanol to give 15 compound
X, which is then treated with triethyl orthoformate in
toluene to give XI. Compound XII can be treated with an
appropriate amine to give Compound XIII. The following
compounds can be synthesized by methods known in the art:
WO 207/075567PCT1US20061048241 HOInC A) where A is
selected from: 



See, e.g., Journal of Medicinal Chemistry, 1997, 40(7),
1049-1058, and references therein; and WO 2002085888.  WO
2007/075567PCT11JS20061048241 Scheme 3 XVII Synthesis of
aryl and heteroaryl acetyl chlorides and aryl and
heteroaryl acetic acid hydrazides can also be accessed by
methods known in the art (see, Bulletin de la 5 Societe
Chimique it France, 1964, 2, 245-247; and Helvitica
Chemica Acta, 1928, I I, 609-656). Compound XIV. where A
is as defined in Formula I is treated with oxalyl
chloride in DCM to give Compound XV, which is treated
with anhydrous hydrazine in DCM to give hydrazide XVI.
Alternatively, Compound XIV can be treated with acetic
anhydride, followed by hydrazine in water to give
Compound XVI. 10 Acetic acid methyl ester XVII can be
treated with aqueous hydrazine in ethanol to give
Compound XVI.  WO 20071075567PCIMS2006/048241 O-X XVIII
n-BuLi Scheme 4a    SeO2  (CO2F1')2 THF  -COCO2R1 XIX 



-CH2CO2R1 Dioxane 0 XX DAST CH2Cl2    wherein X is Br or
I F1' is CH3 or C21-13. Scheme 4a illustrates the routes
taken to obtain compounds of Formula III wherein R5 and
R6 are both F or H, and A is as defined in Formula I. The
first route to generate 5the acylhydrazide involves the
metal-halogen exchange of an appropriate arylhalide XVIII
with an organometallic like n-butyllythium followed by
acetylation with dialkyl oxalate. The acetyl alkylester
XIX formed is then fluorinated with DAST
((dimethylantino)sulfur trifluoride) in a solvent like
methylene chloride to form the difluoroalkylcstcr XXI,
follOwed by treatment with hydrazine to form the 10
difluoroacylhydrazide III. The second route involves a
copper mediated cross coupling of the arylhalide XVIII
with a halogenated difluoroester generating the
difluoroalkylester XXI intermediate followed by treatment
with hydrazine to form the difluoroacylhydrazide III The
third route involves the oxidation of an aryl-acetic
ester XX to an aryl ketoester XIX followed by
fluorination with DAST generating the
15difluoroalkylester XXI intermediate and then treatment
with hydrazine to form the difluoroacylhydrazide III The
fourth route involves the copper mediated cross coupling
of the aryl halide XVIII with a malonate diester to form
the alkyldiester XXII. Saponification and then treatment
with thionyl chloride in alcohol or alternately reflux
with alcohol in the presence of acid yields the
alkylester XXI. 20 Treatmentwith hydrazine results in
acylhydrazide HI, wherein both R5 and R6 are H.  WO
2007/075567PCT/U52006/04824 Scheme 4b 



0-C1-12C402RI 6e02 Dioxane XX -000O2191 reduce0
-CHOHCO2R1 XIXXXIII Scheme 4b illustrates a route taken
to obtain compounds of Formula III wherein R5 and R6 are
H, F, alkyl, OH, Oalkyl, NHalkyl, or N(alkyl)2, and A is
as defined in 5 Formula I. This route involves the
oxidation of an aryl ester XX to an acetyl alkylester XIX
followed by reduction to the alcohol XXIII followed by
fluorination with DAST generating the
monolluorealkylester XXI intermediate and then treatment
with hydrazine to form III. Alternatively compound XXIII
can directly convert into III by treatment with hydrazine
in a solvent such as methanol or reacted XXIII with 10
alkyl halide in the present of strong base such as sodium
hydride followed by treatment with hydrazine in a solvent
such as methanol to give III Compound XX can be convert
to III by treatment with alkyl halide in the present of
base such as sodium hydride followed by treatment with
hydrazine in a solvent such as methanol. Conversion of
compound XIX to III can be achieved by reduction
animation 15followed by treatment with hydrazine in a
solvent such as methanol.  WO 2007/075567PC
TIUS2006/048241 Scheme 4c  CHX3, PhCH2NEt2, NaOH X ol-1
H20, DCMBu3SRO 0 XXV  H2NNH2 DCM Where: 



Ft is methyl or ethyl n Is 1-5 The synthesis of compounds
of Formula III where R5 and R6 join together to form a
ring, and A is as defined in Formula I, can be
accomplished by methods known in the 5arts (Chemische
Berichte, 119(12), 3694-703; 1986, Australian Journal of
Chemistry, 39(2) 271-80; 1986, Bioorganic and Medicinal
Chemistry Letters 13(14), 2291-2295; 2003). Scheme 4c
illustrates two alternate routes to obtain the acyl
hydrizide Starting with the commercially available
acrylic ester XXIV followed by treatment with the trihalo
methane resulting in the formation of a dilialo cycyl
XXV, which is 10 then treated with organ tin, followed by
treatment with hydrazine to form III. The second route
involves the direct addition of a dihaloalkyl to the
commercially available starting material XXI followed by
hydrazine formation resulting in the acyl hydrazine III.
Serneme 4d RIO  Epoxldation or Aziridination HO  H2NNH2
DCM  H2N-N       



III  Where:        IR' Is methyl or ethyl 15J is N or 0
The synthesis of compounds of Formula III where R5 and R6
join together to form an aziridine or epoxide, and A is
as defined in Formula I, can also be accessed by methods
known in the art. Scheme 4d illustrates the route by
which the heterocyclic acyl hydrazide III is formed
starting with the commercially available acrylic ester 5
XXIV followed by treatment with hydrazine. Schemes 5a -
5e illustrate routes to functionalize heteroaryl groups
on compounds of Formula I such as thiophene, pyrazole,
and furan. The composition of RI is not limited to the
described text contained below but also including
commercially 10available substituted mono or bicyclic
beteroaryl starting materials. These materials can also
be obtained by methods described in prior art, see
(Miyaura, N., Suzuki, A., Chem. Rev. 95:2457 (1995)),
(Negishi, E., et. al., J. Org. Chem. 42:1821 (1977)),
(Stifle, J.K., Agnew. Chem., Int. Ed. Engl., 25: 508
(1986).    



Scheme 5a illustrates the use of reductive amination to
introduce amines to the triazolopyridazine series. This
chemistry begins with compounds of Formula I wherein RI
is a 2,5 substituted-thiophene or a 2,5
substituted-loran, and R5, R6, R7, 20 R8, and A are as
defined in Formula I. Treatment with sodium
triacetoxyborohydride and a secondary amine in acidic
methanol gives the coresponding amine substituted furan
or thiophene. Schome 5b Pa -1:11  NFic-N 0,Fli R7NNa0H,
Me0H/THF HIE3TU0-N H5 Re WINHOST, DIEA, Re RdNH'IV 8<.;
hi N" 25  WO 2007/075567PCTPUS2006/048241 Scheme 5b
illustrates the use of saponification followed by
coupling with secondary amines to introduce amides to the
triazolopyridazine series. This two step reaction begins
with compounds of Formula I wherein R1 is mono or
bicyclic heteroaryl, and R5, R6, R7, R8, and A are as
defined in Formula I. Treatment with sodium hydroxide
5(NaOH) and
2-(1H-benzotriazole-1-y11)-1,1,3,3-tetramethyluronium
hexafluorophosphate (F1BTU) in methanol and
tetrahydrofuran followed by 1-hydroxybenzotriazole
(HOBT), Hunig's base (DIEA) and the desired secondary
amine resulting in compounds of Formula I wherein RI is
an amide substituted thiophene. Compounds of Formula I in
which R. is -C(0)NH-Co4)alkyl-Rb are made 10 in an
analogous manner. Scheme 5c    



wherein 01, e, and 03 are independently CH or N Scheme Sc
illustrates the use of acetyletion to introduce an acyl
group to RI where RI 15is a nitrogen containing
heteroaryl (for example pyrazole), and R5, R6, R7, R8,
and A are as defined in Formula I. This chemistry
utilizes an acyl group appropriately substituted with a
leaving group, preferably a halogen, in a solvent like
DCM with a scavenger base like DIEA resulting in the
acetylation of RI. Scheme  5d    20wherein02, and Q3 are
independently CH or N  Scheme 5d illustrates the use of
sulfoxylation to introduce an sulfoxyl group tore where
RI is a nitrogen containing heteroaryl (for example
pyrazole) and R. is a sulfonyl or sulfonamide, and R5,
R6, R7, R8, and A are as defined in Formula I. This
chemistry utilizes a sulfoxyl group appropriately
substituted with a leaving group, 5 preferably a halogen,
in a solvent like DCM with a scavenger base like DIEA
resulting in the sulfoxylation of RI. Scheme Sc
wherein 01, 02, and Q3 are independently CH or Ni
10Scheme Sc illustrates the substitution of RI with R.
where RI is a nitrogen containing heteroaryl (for example
pyrazole), Ra is alkyl, arninoalkyl, or C(_4)a1kyl-Rb,
and R5, R6, R7, R8, and A are as defined in Formula I.
The chemistry utilizes an alkyl group appropriately
substituted with a leaving group, preferably a halogen,
in a solvent like ethanol and a base like potassium
carbonate resulting in the alkylation of RI. 15
REPRESENTATIVE COMPOUNDS Representative compounds of the
present invention synthesized by the 



20 aforementioned methods are presented below. Examples
of the synthesis of specific compounds are presented
thereafter. Preferred compounds are numbers 17, 20, 22,
38, 39, 47, 51, 54, 55, 57, 59, 60, 61, 65, 66, 72, 73,
74, 77, 86, 87, 97, 98, 99, 100, 100b, 101, 102, 103 and
104; more preferred compounds are numbers 39, 47, 55, 60,
61, 65, 72, 73, 74, 77, 97, and 98. More preferred
compounds are numbers 60, 61, 97, 25and 98.   Example #
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compound syntheses are shown below. Example 1
5646-(l-Methy1-1H-pyrazo1-4-y1)11,2,41triazolo[4,3-14pyri
dazin-3-ylinethytkquinoli ne  10 Example I: step a
3-Chloro-6-(1-methyl-1H-pyrazol-4-y4)-pyridazine 



15A flask was charged with 3,6-dichloropyridzine
(Aldrich, 297 mg, 2.0 nunol),
1-Methyl-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-y1)
-1H-pyrazole (499 mg, 2.4 mmol), 2 M Na2CO3 (4 inL) and
dioxane (4 mL). Argon was bubbled through the reaction
for 60 seconds followed by the addition of
Tetrakis(triphcnylphosphine)palladium (0) (231 mg, 0.2
mmol). The reaction was 20 heated to 80 C overnight
followed by aqueous work up using Et0Ac and brine. The
organic layer was dried (MgSO4) and concentrated in vacuo
followed by column chromatography purification (20 %
Ethyl Acetate in Hexanes) resulting in the title compound
as a white solid (183 mg, 47 %). 1H-NMR (CD30D): 8 8.23
(1H, s), 8.08 (1H, s), 7.84 (114, br s), 7.34 (IH, hr s),
4.00 (311, s). 25  WO 20071075567PCT/US2006/048241
Example 1: step b
616-(1-Methyl-1H-pyrazol-4-yl)-11,2,4]triazolo[4,344pyrid
azin-3-ylmethylFquinoli vie 5   Quinolin-6-yl-acetic acid
hydrazide (188 mg, 0.93 mmol) and
3-Chloro-6-(1-methyl-1H-pyrazol-4-y0-pyridazine (202 mg,
0.93 mmol, Example 1: step a) were dissolved in butanol
(120 mL). The reaction mixture was heated to 120 10C
overnight fitted with water cooled refiuxing condenser
and argon line. The reaction was concentrated in vacuo
followed by HPLC purification (5-65% CH3CN over 40 min)
resulting in the title compound as a tan solid (201.6 mg,
65 %).         (CD30D):  9.08-9.04 (2H, m), 8.30-8.29
(21-I, m), 8.21-8.06 (41-1, m), 7.99-7.95 (1H, q, J =
5.3, 3.0 Hz), 7.68-7.65(111, d, J = 9.8), 4.85 (2H, s),
3.89 (311, 15s), 4.96 (2H, s). ESI-MS (m/z): Calcd. For
Ci9HisN7: 341.37; found: 342.3 (M-FH). Example 2
6-1-6-(1H-Pyrazol-4-yl)-11,2,41triazolo[4,3-blpyridazin-3
-ylmethyll-quinoline -N 1 /  The title compound was
prepared as described in Example 1. 1H-NMR (CD30D): 8
9.08-9.05 (2H, m), 8.30 (1H, s), 8.26 (1H, m), 8.21-8.19
(2H, m), 8.15-8.12(211, m), 7.99-7.90 (1H, m), 7.75-7.65
(1H, m), 4.86 (211, s). ESI-MS (nth): Calcd. For
C181113N7: 327.12; found: 3281 (M+11). 



Example 3
446-(1H-Pyrazol-4-y1)41,2,41triazolo[4,3-ityridazin-3-ylm
ethyl]-phenol N -14 5 The title compound was prepared as
described in Example 1. 1}1-NMR (CD30D): 69.33 (1H, s),
8.67 (1H, s), 8.38-8.35 (1H, d, J= 9.6 Hz), 8.26 (1H, s),
7.79-7.76 (1H, d, J= 9.6 Hz), 7.28-7.26 (1H, d, J = 8.6
Hz), 6.75-6.73 (111, d, f= 8.5 Hz), 4.45 (2H, s),
3.24-3.22 (2H, d, J = 5.3). EST-MS (m/z): Cakd. For
C151112N60: 292.11; found: 293.2 (M+H). 10 Example 4
4-(6-Pyridin-3-y141,2,41triazolo[4,3-b]pyridazin-3-ylmeth
yl)-phenol N    15 The title compound was prepared as
described in Example 1. 1H-NMR (CD30D):   9.41 (1H, s),
8.93-8.91 (2H, d, J = 9.34 Hz), 8.42-8.40 (114, d, J =
9.6 Hz), 8.07-8.04 (1H, d, j = 9.6 Hz), 8.01-7.98 (114,
t, J= 7.57 Hz), 7.27-7.25 (2H, d, f= 8.8 Hz), 6.75-6.73
(2F1, d, J= 8.5 Hz), 4.59 (211, s). ESI-MS (m/z): Calcd.
For CI7H13N50: 303.11; found: 304.2 (M+H). 20 Example 5
446-(2H-Pyrazol-3-y1)-11,2,41friazolo14,3-b]pyridazin-3-y
lmethyll-phenol    OH  The title compound was prepared as
described in Example 1. 1H-NMR (CD30D/CDC13): 38.56-8.53
(1H, d, I= 2.2 Hz), 8.32-8.29 (1H, d, J= 10.1 Hz), 



58.17-8.19(111, d, J= 10.1 Hz), 7.87 (IH, m), 7.26-7.24
(2H, d, J = 8.5 Hz), 6.75-6.72 (2H, d, J = 8.5 Hz),
6.67-6.65 (1H, m).. 4.49 (21I, s). ES1-MS (m/z): Calcd.
For CI5F112N60: 292.11; found: 293.2 (M+H). Example 6
106-(6-Pyridin-4-y1-[42,41triazolo[4,3-Npyridazin-3-ylmet
hyl)-quinoline / The title compound was prepared as
described in Example 1. 11-1-NMR (CD30D): 9.20-9.18 (lH,
d,J= 5.3 Hz), 9.15-9.13 (1H, d, J = 8.3 Hz), 9.00-8.99
(2H, d, J = 156.5 Hz), 8.58-8.56 (2H, d,./ = 6.5 Hz),
8.52-8.49 (IH, d, I = 9.8 Hz), 8.42 (1H, s),
8.32-826(211, d, 3= 8.8, 10.3 Hz), 8.16-8.14 (1H, d, J
-=- 8.9 Hz), 8.09-8.06 (111, m), 5.07 (211, br s). ESI-MS
(m/z): Calcd. For C201114N6: 338.37; found: 339.3 (M+H).
Example 7
203-(2,3-Dihydeo-benzufurand-5-ylrneihyl)-6-pyridin-4-y1-
11,2,41triazulof4,3-b]pyridazi ne   The title compound
was prepared as described in Example 1. 11-1-NMR (CD30D):
58.91-8.88 (211, d, J= 6.5 Hz), 8.48-8.47 (2H, d, J = 6.8
Hz), 8.34-8.31 (IH, d, J= 9.6 Hz), 8.00-7.89(111, d, J =
9.8 Hz), 7.15 (111, s), 7.07-7.04 (1H, d, J = 8.0 Hz),
6.55-6.53 (1H, d, J = 8.3 Hz), 4.49 (214, s), 4.38-4.34
(2H, t, J = 8.8 Hz), 3.04-3.00 5(2H, d, J = 8.5 Hz).
ESI-MS (m/z): Calcd. For C191115N50: 329.13; found: 330.2
(M+H). Example 8
3-(2,3-Dihydro-beazofuran-.5-y/metkv0-6-(6-morpho/in-4-y/
-pyriditt-3-y0442,4ftri 10azolo14,3-bipyridazine  The
title compound was prepared as described in Example L.
111-NMR (CD30D): 5 8.52-8.51 (III, d, J = 2.5 Hz),
826-8.23 (1H, dd, J= 21, 9.3 Hz), 8.06-8.03 (1H, d, J 15=
9.8 Hz), 7.74-7.72 (1H, d, J .= 9.8 Hz), 7.05-7.01 (211,
m), 6.94-6.92 (IN, d, J= 9.3 Hz), 6.45-6.42 (IN, d, J =
8.0 Hz), 4.33 (2H, s), 4.28-4.24(2H, t, J= 8.5 Hz),
3.64-6.32 (4H, m), 3.52-3.50 (4H, m), 2.93-2.89 (2H, t, J
= 8.8 Hz). ESI-MS (m/z): Calcd. For C231122N602: 414.18;
found: 415.3 (M+H). 



20Example 9
6.1641-Propyl-M-pyrazol-411)41,2,41triazolof4,3-Npyridazi
n-3-ylmethyll-quinolin  The title compound was prepared
as described in Example I. 1H-NMR (CD30D): 8
9.18-9.16(111, dd, J = 1.5, 5.5 Hz), 9.14-9.12 (1H, d, J
= 7.5 Hz), 8.46 (111, s), 8.39 (1H, s), 8.30-8.19 (411,
m), 8.07-8.04 (111, q, J =. 3.0, 5.3 Hz), 7.78-7.76(111,
d, J = 59.6 Hz), 4.96 (2H, s), 4.24-4.20(211, t, J = 6.8
Hz), 1.99-1.90 (2H, m), 0.91-0.93 (311, t, J = 7.3 Hz).
ESI-MS (m/z): Calcd. For C2IHI9N7: 369.17; found: 370.3
(M+H).                               Example 10
Morpholin-4-y145-(3-quinolin-6-ylmethy1-11,2,41triazolo[4
,3-blpyridazin-6-yl)-pyrid 10in-3-yll-methanone 0"---' \
N 0 /  The title compound was prepared as described in
Example 1. 11-1-NMR (CD30D): 5 9.22-9.20 (1H, d, J = 2.2
Hz), 8.72-8.70(211, in), 8.41-8.40(111, t, J = 2.2 Hz),
158.28-8.23(211, m), 7.91-7.89(211, m), 7.77-7.74(111,
dd, J = 2.0, 8.8 Hz), 7.44-7.41 (IH, q, J = 4.2), 4_55
(2H, s), 3.73 (4H, br s), 3_51 (2H, br s), 3.38 (21-1, hr
s). EST-MS (m/z): Calcd. For C25H21N702: 451.18; found:
452.4 (M+11). Example 11
206-(6-Pyridin-3-y141,2,41triazolo(4,3-blpyridazin-3-ylme
thyl)-quinoline  Example 11: step a 25
3-Chloro-6-pyridin-3-yl-ppidazine  



WO 2007/075567PCT/ITS2006/048241  CI  The title compound
was prepared as described in Example I: step a. 111-NMR
(CDC10: 8 9.21 (1H, dd, 1= 1.0, 2.5 Hz), 8.77(11-I, dd,
1= 1.8, 4.8 Hz), 8.46 (IH, ddd, J= 1.8, 2.5, 8.1 5Hz),
7.89 (1H, d, J= 8.8 Hz), 7.64 (1H, d, J = 8.8 Hz), (1H,
ddd, .1 = 1.0, 4.8, 8.1 Hz). ESI-MS (in/z): Calcd. for
C9H6C1N3: 191.0/192.0 found: 192.2/194.4 (M+11/M+2+H).
Example 11: step h
6-(6-Pyridin-3-y1-11,2,4firiazolo[4341pyridazin-3-ylmethy
l)-qainoline 10 The title compound was prepared as
described in Example 1: step b. 1H-NMR (CD30D): 5 9.81
(1H, m), 9.50 (1H, in), 9.27 (1H, m), 9_25 (1H, dd, J =
1.5, 5.3 Hz), 9_16 (114, in), 8.86 (1H, d, J= 9.9 Hz),
8.71 (1H, d, J = 9.6 Hz), 8.58 (1H, m), 8.42 (1H, in),
8.40 (1H, m), 8_36 (1H, m), 8.14 (1H, dd, J = 5.3, 8.3
Hz), 5.22 (2H, s). ESI-MS (rn/z): Calcd. for CzoHisNs:
15338.1; found: 339.3 (M+H).
Example 12
6-Pyridin-3-y1-3-11,2,41triazolo[1,5-akyridin-6-ylmethy14
1,2,41triazalo[4,3-blpyridazine 20   Example 12: step a
241,2,41Triazolo[1,5-alpyridin-6-yl-ntalcmic acid diethyl
ester  WO 20071075567PCT/ S2006/048241 OEt Diethyl
malonate (400 pL) was added to a mixture of
6-iod041,2,41triazoto[1,5-a]pyridine (245 mg, L mmol),
copper iodide (19 mg, 0.1 rnmol), biphenyl-2-ol (34 mg,
0.2 mmol), and Cs2CO3 in THF (5 mL). The hetereogeneous
solution was stirred for 16 h at 70 C. After 5 cooling,
the mixture was partitioned between chloroform (40 InL)
and aq NiliCl (20 mL). The organic layer was washed with
Nif4C1 (3 x 15 rnL), NaHCO3 (20 mL) and brine (20 mL)
then was dried over Na2SO4. Concentration of the solution
followed by Si02 flash chromatography purification
yielded the product (170 mg, 61%) as a colorless glass.
114-NMR (CDCI3): 88.77 (11-1, ni), 8.37 (1H, s), 7.78
(IH, dd, J = 0.9, 9.1 Hz), 7.69 (1H, dd, 10J = 1.8, 9.3
Hz), 4.76 (1F1, s), 4.27 (4H, m), 1.30 (6H, t, J = 7.3
Hz). ESI-MS (m/z): Calcd. 



for C13H15N304: 277.1; found: 278.2 (M+H). Example 12:
step b 11,2,41Triazololl,5-akyridin-6-ybacetic acid
hydrazide               N 0- ,NH 15H2N To a solution of
211,2,4]Triazo1o[1,5-alpyridin-6-yl-malonic acid diethyl
ester as prepared in Example 12: step a (170 mg, 0.6
mmol) in Dioxane (4 mL) and Me0H (6 rnL) was added 2N
NaOH (1.2 rriL, 2.4 mmol). The reaction was stirred for 4
h at it, then the solution was 20 adjusted to p1-1-2 with
0.5N HO. The solution was stirred for 1 h
(decarboxylation occurs) and the volatiles were removed
in vacua. The residue was dissolved in dry Me0H (15 mL),
cooled on an ice bath, and thionyl chloride (500 p.L, 6.8
mmol) was added dropwise. The solution was stirred for 4
h at it, filtered, and the volatile components were
removed in vacuo. 1H-NMR (CD30D/CDC13): 89.23 (III, s),
9.15 (1H, s), 8.26 (1H, d, J = 8.6 Hz), 8.15 (1H, d, 25 J
= 8.6 Hz), 4.02 (2H, s), 3.77 (3H, s). The residue was
dissolved in Et0H (10 mL) and hydrazine (50 pL) was
added. The solution was heated at 70 C for 14 h and the
volatiles removed in vacuo. The residue was thrice
re-dissolved in Et0H and concentrated in vacuo to remove
excess hydrazine. The material was used without further
purification. 111-NMR  WO 2007/075567PCTIUS2006/048241
(DMSO-tW: S 9.34 (1H, hr s), 8.81 (111, s), 8.46 (HI, s),
7.79 (11-1, d, J = 9.0 Hz), 7.56 (11-1, dd, J = 1.5, 9.0
Hz), 3.45 (211, s, masked by H20 peak). Example 12: step
c 5
6-Pyridin-3-yl-341,2,41triazolo[1,5-alpyridin-6-ylmeaty11
1,2,41triazolo[4,3-bjpyrida zine  The title compound was
prepared as described in Example 1: step b. 11-1-NIVIR
(CD30D):45 109.48 (1H, s), 9.09 (1H, s), 8.96 (111, ddd,
J= 1.5, 2.0, 8.1 Hz), 8.94 (1H, d,J= 5.0 Hz), 8.57 (1H,
s), 8.46(11-I, d, J = 9.6 Hz), 8.06 (111, d, J= 9.6 Hz),
8.03 (1H, m, J= 5.3, 8.1 Hz), 7.85 (1H, d, J= 9.4 Hz),
4.89 (2H, s). ESI-MS (m/z): Calcd. for C171112N5: 328.1;
found: 329-3 (NI+H). 15Example 13
6-(6-Pyridin-3-yl-11,2/11triazolo[4,3-blpyridazin-3-ylmet
hyl)-benzothiazol-2-ylamine /7--S\ / N,..v,..,NH2  N
.-..s."...........H. 



The title compound was prepared as described in Example 1
from 20(2-amino-benzothiazol-6-y1)-acetic acid hydrazide
(0.65 mmol) and 3-chloro-6-pyridin-3-yl-pyridazine (0.34
mmol) to afford a yellow solid. Ill NMR (DMSO-d6) S
9.30(1H, d, J= 1.6 Hz), 8.78 (1H, dd,J = 4.8 Hz, 1.7 Hz),
8.50 (11-1, m), 8.49 (1H, d, J = 9.5 Hz), 8.01 (1H, d, J=
9.6 Hz), 7.69 (1H, s), 7.64 (111, ddd, I = 8.1 Hz, 4.8
Hz, 1.0 Hz), 7.42 (211, s), 7.26 (2H, s), 4.61 (2H, s).
ESI-MS (in/z): 25Calcd for C181-10N7S: 359.1; found 360.3
(M+H). Example 14  WO 2007/075567PCT11JS20061048241
Example 14: step a 5 2-(2-Chloro-pyridin-4-A-malonic acid
diethyl ester 0 0 The title compound was prepared as a
colorless oil from 2-chloro-4-iodopyridine (4.18 mmol) by
the method of Hennessy and Buchwald (Org. Lett. 2002, 4,
269). ILI 10 NIVIR (CDC13) 5 8.37 (1H, dd, 3 = 21 Hz, 5.2
Hz), 7.35 (1H, dd, J = 49 Hz, 1.4 Hz), 7.24 (114, ddd, J
= 55 Hz, 5.2 Hz, 1.5 Hz), 4.23 (4H, in), 3.61 (1H, s),
1.28 (6H, m). ESI-MS (rn/z): Calcd for Cl2HI4N04C1;
271.1; found 272.1 (M+1-1). Example 14: step b 15
(2-Chlora-pyridin-4-y1)-acetic acid HO) 01 The product of
the preceding step (2.43 mmol) was dissolved in methanol
(20 mL), treated with 2N aqueous NaOH (4.0 mL,), and
stirred at ambient temperature for 5 h. The reaction was
treated with 2N aqueous 11C1 (4.0 inL), concentrated to
dryness in 20 vacuo, dissolved in methanol, and filtered.
Concentration of the filtrate in vacua gave the title
compound as a hygroscopic yellow solid. ill NMR (DMSO-d5)
6 8.32 (1H, d, J = 5,1 Hz), 7.43 (111, s), 7.32 (1H, dd,
J = 5.1 Hz, 1.5 Hz), 3.64 (2H, s). BSI-MS (m/z): Calcd
for C7116NO2C1: 171.0; found 172.1 (M+11). 25 Example 14:
step c (2-Chloro-pyridin-4-yl)-acetic acid hydirazide
NH2 CINH 



0 The title compound was prepared as a light yellow solid
from the product of the preceding step (2.43 mrnol) by
the method of Example 17: step b. IHNMR (400 5 MHz,
CDC13JCID30D) 6 8.30(d, J= 5.0 Hz, 1H), 7.34 (m, 1H),
7.22 (dd, 1=5.1 Hz, 1.5 Hz, 1H), 3.48 (s, 2H). Example
14: step d
3-(2-Chloro-pyridin-4-ylmeihy0-6-pyridin-3-y111,2,47triaz
olo[4,3-14pyridazine 10 The title compound was prepared
as described in Example 1 as a pale orange solid from
(2-Chloro-pyridin-4-yI)-acetic acid hydrazide (0.61 mmol)
and 3-chloro-6-pyridin-3-yl-pyridazine (0.33 mrnol). H
NMR (CDC13/CD30D) 6 9.17 15 (1H, d, J = 2.6 Hz), 8.79
(1H, dd, J = 4.9 Hz, 1.6 Hz), 8.32 (1H, d, J = 4.6 Hz),
8.30 (1H, d, J = 9.5 Hz), 8.28 (111, ddd, J = 8.0 Hz, 2.4
Hz, 1.6 Hz), 7.70 (1H, d, J. 9.6 Hz), 7.58 (1H, m), 7.47
(1H, s), 7.34 (IH, m), 4.67 (2H, s). ESI-MS (m/z): Calcd
for CI6HIIN6C1: 322.1; found 323.3 (M+H). 20ExamPle 15
646-(I-Methanesalfony1-1H-pyrazol-4-y1)41,2,41triazolo[4,
3-b]pyridazin-3-ylmethy 1].quinoline   To a solution of
646-(1H-Pyrazol-4-y1)41,2,4]triazolo14,3-b]pyridazin-3-yl
methy1kquino1ine as prepared in Example 3 (10 mg, 0.03
mrnol) and DIEA (9 pl., 0.05 mmol) in DCM (2 naL) was
added methane sulfonylchloride (41.1L, 0.05 mmol). The
reaction was 5stirred at it overnight. The reaction was
concentrated in vacuo followed by purification by HPLC
(5-65 % CH3CN over 35 min) resulting in the title
compound (3.1 mg, 31 %) as a white solid. 'H-NMR (CD30D):
8 9.06-9.00(211, q, J= 53, 7.0 Hz), 8.89 (1H, s), 8.44
(1H, s), 8.29-8.10 (4H, m), 7.96-7.92 (1H, q, J = 5.3,
3.0), 7.75-7.73 (111, d, J = 9.8 Hz), 4.87 (2II, s), 3.42
(3H, s). ESI-MS (m/z): Calcd. For 10C1911131`43028:
405.10; found: 406.1 (M+H). Example 16
64641-(2-Methoxy-ethyl)-1H-pyrazol-4-y1M1,2,41triazolof4,
3-Ityridazin-3-y1 methylj-quinoline 15  



To a solution of
6-[6-(1H-Pyrazol-4-y1)-(1,2,4)triazolo[4,3-b]pyridazin-3-
ylmethyll-quinoline as prepared in Example 3 (19 mg, 0.06
irtmol) and K2CO3 (12 mg, 0.09 mmol) iii Et0H 20 (2 mL)
was added 2-bromoethyl methyl ether (8 !IL, 0.09 nunol).
The reaction was stirred at it overnight. The reaction
was concentrated in vacua followed by purification by
HPLC (5-65 % CH3CN over 35 min) resulting in the title
compound (2.8 mg, 15%) as a clear glass. 11-1-NMR
(CD30D): 3 9.05-9.03 (1H, dd, J = 3.7, 5.3 Hz), 9.02-8.99
(1H, d, J= 7.8 Hz), 8.32 (IH, s), 8.27 (1H, s),
8.18-8.08(411, m), 257.95-7.91 (1H, q, J -= 3.0, 5.5 Hz),
7.66-7.63 (111, d, J 9.8 Hz), 4.84 (2H, s), 4.30-4.28
(2H, t, 4.8 Hz), 3.70-3.76 (211, t, J = 5.3 Hz), 3.23
(2H, hr s). ESI-MS (m/z): Calcd. For C2LHL9N70: 385.17;
found: 386.2 (M+H).  WO 21107/075567PC T/US2006/04824 I
Example 17
4-(6-Thiophen-2-yl-(1,2,41triazolo[4,3-Npyridazin-3-ylmet
hyl)-phenol  5 Example 17: step a
3-Chloro-6-thiophene-2-yl-pyridazine
3,6-dichloropyridizine (149.9 mg, 1 mmol) and 2-zinc
bromide-thiophene (Aldrich, 10 0.5 M, 1 mL, 0.5 nunol)
were combined with THF (2 mL) and bubbled with argon for
60 seconds. To the reaction mixture was added
Tetrakis(triphenylphosphine)palladiunt (0) (12 mg, 0.01
nunol). The reaction was heated to 65C overnight. The
reaction WAS concentrated in vacua, adsorbed to silica
followed by column chromatography purification (20 %
Ethyl Acetate in Hexanes) 15resulting in the title
compound as a white solid. 1H-NMR (CD30D): 8 7.75-7.73
OH, d, J = 9.0 Hz), 7.67-7.66 (H, dd, J= 11.2, 3.7 Hz),
7.53-7.52 (1H, d, J = 5.0 Hz), 7.50-7.48 (1H, d, J = 8.5
Hz), 7.18-7.16 (1H, t, J = 5.3 Hz). ESI-MS (m/z): Calcd
For C8H5C1112S: 195.98; found: 197.2 (M+H). 20 Example
17: step b (4-Hydrary-phenyl)-acetic acid hydrazide 0  OH



WO 2007/075567PCT11iS20061048241 To a solution of
(4-Hydroxy-phenyl)-acetic acid methyl ester (5 g, 30.08
mmol) in Me0H (20mL, anhydrous) was added hydrazine (3.77
mL, 120.35 mmol) and then heated to 55 C for 1 hour. A
white precipitate formed during heating. The reaction was
then cooled to rt and stirred for an additional hour to
facilitate precipitation of 5solid. The reaction was
filtered and the solid was washed with Me0H and dried
resulting in the desired product (4.3 g, 86%) as a white
solid. 'H-NMR (DMS0): 9.20 (1H, s), 9.10 (1H, s),
7.04-7.02 (2H, d, J = 8.6 Hz), 6.67-6.65 (2H, d, J = 8.6
Hz), 4.17-4.16 (2H, s), 4.11-4.09(1H, q, J = 5.0, 5.5
Hz). 10 Example 17: step c
4-(6-Thiophen-2-y111,2,41triazolo[4,3-14pyridazin-3-ylmet
hyl)-phenol  A solution containing
3-Chloro-6-thiophene-2-yl-pyridazine (58 mg, 0.29 mmol)
15 Example 17: step a and (4-Hydroxy-phenyl)-acetic acid
hydrazide (120 mg, 0.58 mmol) in butanol (5 inL) was
heated to reflux overnight. The reaction was cooled to rt
and the solids were filtered and washed with Me0H. The
solid was recrystalized from Me0H to yield the title
compound as a tan solid. 1H-NMR (CD30D/CDC13): a
8.12-8.10 (1H, d, J = 9.34 Hz), 7.83-7.82(1H, d, J = 3.7
Hz), 7.78-7.76 (1H, cl, 1= 209.8 Hz), 7.67-7.65 (1H, d, J
= 5.0 Hz), 7.34-7.32 (2H, d, J= 6.5 Hz), 7.22-7.21 (1H,
m), 6.77-6.75 (214, d, J = 8.3 Hz), 4.49 (2H, s). ESI-MS
(adz): Calcd. For C161-112N40S: 308.07; found: 309.2
(M-i-H). Example 18
25446-Thiazol-2-y141,2,,lltriazolo[4,3-bipyridazin-3-ylme
thyl)-phenol  WO 20071075567PCT/US2006104824 I  OH
Example 18: step a 3-Chloro-6-thiazol-2-311-pyridazine 5



3,6-dichloropyridizine (149.9 mg, 1 mmol) and 2-zinc
bromide-thiazole (0.5 M Aldrich, 2.4 mL, 1.2 mmol) were
dissolved into THE (2 mL) and bubbled with argon for 60
seconds. To the reaction mixtute was added
Tetralcis(triphenylphosphine)palladium (0) (57 mg, 0.05
mmol). The reaction was 10 heated to 65 C overnight.
Analysis by LCMS showed conversion to product at 60%
-ESI-MS (tn/z): Calcd. For C7I4CIN3S: 196.98; found:
198.2. Therefore another portion of 2-zinc
bromide-thiazole (0.5 M Aldrich, 2.4 inL, 1.2 mmol) and
Tetrakis(triphenylphosphine)palladium (0) (57 mg, 0.05
nunol) were added and heating continued for 4 hours until
reaction was complete. The reaction was 15concentrated in
vacua, adsorbed to silica followed by column
chromatography purification (20 % Ethyl Acetate in
Hexanes) resulting in the title compound as a white
solid. 114-NMR (CD30D):  8.32-8.30 (1H, d, J = 9.0 Hz),
7_95-7.94 (1H, d, = 3.0 Hz), 7.84-7.81 (1H, d, J 9.09
Hz), 7.73-7.72 (1H, d, J = 3.2 Hz). 20 Example 18: step b
4-(6-Thiazol-2.11-[1,2,4firiazolo[4,3-b.lpyridazin-3-ylme
thyl)-phettal  OH  WO 2007/075567PCT/ LI S20061048241
3-Chloro-6-thiazol-2-yl-pyridazine (20 mg, 0.10 mmol) and
(4-Hydroxy-phenyl)-acetic acid hydrazide (20 mg, 0.12
mince were combined in butanol (5 mL), fitted with water
filled condenser and heated to 120 C overnight. The
reaction was concentrated in vacua followed by
purification by HPLC (10-80% 5 CH3CN over 25 rnM)
resulting in the title compound (11.5 mg, 37%) as a white
solid.         (CD30D/CDC13): 38.26-8.24 (1H, d, J = 9.6
Hz), 8.17-8.15 (1H, d, J = 9.6 Hz), 8.05-8.04 (111, d, J
= 3.2 Hz), 7.82-7.81 (1H, d, J = 3.0 Hz), 7.32-7.30 (2H,
t, J= 8.6 Hz), 6.77-6.74 (211, d, J = 8.3 Hz), 4.53 (2H,
s). ESI-MS (m/z): Cala'. For IN50S: 309.07; found: 310.2
(MtH). 10 Example 19
3-(2,3-Dihydro-henzofuran-5-ylmethyl)-6-pyridin-2-3,141,2
,41triazolo[4,3-14pyridazi tie cct, N- 15 The title
compound was prepared as described in Example 17.
1H-N114R (CD30D/CDC13): 38.78-8.77 (1H, d, J = 7.5 Hz),
8.43-8.41 (111, d, J = 9.6 Hz), 8_38-8.36 (11-1, d, J=
7.8 Hz), 8.24-8.21 (1H, d, J= 9.8 Hz), 8.09-8.05 (1H, t,
J = 9.6 Hz), 7.62-7.58 (1l-I, m), 7.26 (1H, s), 7.16-7_14
(1H, d, J = 6.3 Hz), 6_69-6.67 (1H, d, J= 8.0 Hz), 4.51
(2H, s), 4.47-4.43 (2H, t, f= 8.8 Hz), 3.13-3.08 (211, t,
f= 8.6 Hz). 



20 ESI-MS (adz): Calcd For CI9H15N50: 329.13; found:
330.3 (M+H). Example 20
646-(2-Propyl-thiazol-5-y1)41,2,4Jtriazo1014,3-01pyridazi
n-3-ylmetlzy11-quirzo1ine 25 Example 20: step a
3-Chloro-6-(2-propyl-thiazol-5-yl)-pyridazine  WO
2007/075567PCT/U S2006/048241  Cl  N-butyllithium (2.5M
in Hexanes, 1.3 mL, 3.3 mmop was added dropwise over 2 mm
to a - 78 C solution of 2-propylthiazole (380 mg, 3 mmol)
in THF (8 mL). After stirring for 45 5 min at -78 C, a
solution of zinc chloride (0.5M in THF, 7 mL, 3.5 mmol)
was added. The solution was stirred for 1 h, during which
it warmed to rt. Tetralcis-triphenylphosphine (172 mg,
0.15 mmol) and 3,6-dichloropyridazine were added and the
reaction was heated to 68C for 16 h. After cooling to rt,
methanol (3 mL) and 2N HC1 (2 mL) were added. The pH was
adjusted to -8 with Na2CO3 and the mixture was
partitioned between Et0Ac (50 mL) and 1.0 water (30 mL).
The organic layer was washed with water (2 x 10 roL) and
brine (20 mL) and was dried over Na2SO4. Concentration of
the solution in vacuo followed by S102 flash
chromatography yielded the product as an off-white solid
(200 mg, 28%). '11-NMR (CDC13): 8.16 (1H, s), 7.77 (1H,
d, J = 8.8 Hz), 7.53 (1H, d, J = 8.8 Hz), 3.04 (21-1, t,
J = 7.6 Hz), 1.89 (2H, sextet, J= 7.6 Hz), 1.06 (2H, t,
J= 7.6 Hz). ESL-MS (m/z): Calcd. for 15 C10H10CIN3S:
239.0/241.0; found: 240.21242.2 (M+H; M4-2-FH). Example
20: step b
64642-Propyl-thiazol-5-y1)41,2,41triazolo[4,3-blpyridazin
-3-ylmethyl]-quinoline  20 The title compound was
prepared as described in Example 17: step b. IH-NMR
(CD30D): 8 9.29 (1H, d, J = 8.3), 9.26 (1H, d, J= 4.8
Hz), 8.97 (1H, s), 832 (d, IH, J = 9.9 Hz), 8.60 (1H, d,
J= 9.9 Hz), 8.55 (1H, s), 8.37(2H, s), 8.15 (1H, dd, J=
5.6, 8.3 Hz), 5.11 (2H, s), 7.98 (d, 1H, J = 9.9 Hz),
3.26 (1H, t, J = 7.6 Hz), 1.94 (2H, sextet, J = 7.3 Hz),
1.06 (2H, t, J 25 = 7.3 Hz). ESI-MS (raiz): Calcd. for
C21H18a6S: 386.1; found: 387.3 (M-FI).  WO
2007/075567PCT/US20061048241 Example 21
646-Thiophert-2-y141,2,41triazolo[4,3-b]pyridazin-3-ylmet
hyl)-benzooxazol-2-yiami 



tie  11-N 'N1 j-=-N 5 The title compound was prepared as
described in Example 17. 11-1-NMR (CDC13): 8.05-8.03 (1H,
d, J= 9.6 Hz), 7.66-7.6:5 (1H, dd J= 1.2, 3.6 Hz),
7.46-7.44 (1H, d, J = 9.8 Hz), 7.23-7.15 (2H, m), 4.64
(2H, s), 3.49 (211, s). PSI-MS (m/z): flied. For
CI7H131'160S: 348.08; found: 349.3 (M+H). 10Example 22
3-(2,3-Dihydro-benzofuran-5-ylmethyl)-6-thiophen-2-y141,2
,4]triazolo[4,3-b]pyrida zinc  The tide compound was
prepared as described in Example 17. 1H-NMR (CDC13): 8
158.05-8.03 (1H, d, J= 9.8 Hz), 7.67-7.66(111, dd, J=
1.0, 3.7 Hz), 7.56-7.55 (1H, d, J = 1.0, 5.0 Hz),
7.47-7.44 OH, d, J= 9.8 Hz), 7.35 (1H, s), 7.29-7.27 (1H,
m), 7.19-7.16 (1H, q, J = 3.7 Hz), 6.72-6.70 (1H, d, J =
8.0 Hz), 4.53-4.49 (4H, m), 3.18-3.13 (2H, t, J= 8.8 Hz).
PSI-MS (Ink): Calcd. For C181-114N40S: 334.09; found:
335.2 (M+H). 20 Example 23
3-(2,3-Dihydro-benzofuran-S-yintethy0-643-methyl-thiophen
-2-y1)11,2,41triazolof4 ,3-blpyridazine  WO
2007/075567PCT/11S2006/0-18241  The title compound was
prepared as described in Example 17. '1I-NMR (CDC13): 5
8.06-8.04d,J= 9.8 Hz), 742-7.41 (1H, d, J = 5.0 Hz),
740-7.37 (la d, J = 9.6 5Hz), 7.28 (1H, s), 7.20-7.18
(1H, d, J: 6.82 Hz), 7.02-7.00 (1H, d, J = 5.0 Hz),
6.71-6,69 (1H, d,J = 8.0 Hz), 4.56-4.49 (4H, in),
3.17-3.12 (2H, d, J = 8.5 Hz), 2.55 



(3H, s). ESI-MS (m/z): Calcd. For C9Ht6N4OS: 348.10;
found: 349.2 (M+I1). Example 24
103-Benzy1-6-thinphen-2-y141,2,4ftriazolof4,3-b]pyridazin
e The title compound was prepared as described in Example
17 from phenylacetic acid hydrazide (0.67 mmol) and
3-chloro-6-thiophen-2-yl-pyridazine (0.21 mmol). 11-1 15
NMR (400 MHz, CDC13) 6 8.05 (1H, d., J = 9.8 Hz), 7.66
(1H, dd, J = 3.8 Hz, 1.3 Hz), 7.55 (111, dd, J = 5.0 Hz,
1.0 Hz), 7.53 (2H, m), 7.46 (LH, d, J = 9.9 Hz), 731 (2H,
m), 7.24 (IH, t, J --a. 7.5 Hz), 7.17 (1H, dd, J = 5.0
Hz, 3.8 Hz), 4.60 (2H, s). ESI-MS (m/z): Calcd for
CI6a2N4S: 292.1; found 293.2 (M+H). 20Example 25
3-(4-Methoxy-benzy1)-6;
thiophim-2*(1,2,4friazolo[4,3-b]pyridazine   OMe  87   WO
20071075567PCT/US20116/048241 The title compound was
prepared as described in Example 17 from
4-methoxy-phenylacetic acid hydrazide (1.39 mmol) and
3-chloro-6-thiophen-2-yl-pyridazine (0.32 mrnol) as a
pale orange solid. 1H NMR (CD30D) 6 8.17 (1H, d, J = 9.8
Hz), 7.92 (11-1, dd, J = 3.8 Hz, 1 2 Hz), 7.88 (111, d, J
5= 9.9 Hz), 7.74 (1H, dd, J = 5.0 Hz, 1.0 Hz), 7.40 (2H,
d, J = 8.8 Hz), 7.23 (111, dd, J = 5.0 Hz, 3.8 Hz), 6.88
(2H, d, J = 8.9 Hz,), 4.51 (s, 211), 3.75 (311, s).
ESI-MS (rtiz): Calcd for C171114N40S: 322.1; lbund 323.2
(M+H). Example 26
103-(4-Fluoro-benzy1)-6-thiophen-2-y1-111,2,41triazolo(4,
3-blpyridazine
, N / 



The title compound was prepared as described in Example
17 from 4-fluorophenylacetic acid hydrazide (1.04 mmol)
and 153-chloro-6-thiophen-2-yl-pyridazine (0k52 mmol) as
a pale beige solid. IHNMR (CD30D) 5 8.19 (111, d, J = 9.9
Hz), 7.93 (111, dd, J = 3.8 Hz, 0.9 Hz), 7_90 (11-1, d, J
= 9.9 Hz), 7.75(1H, dd. J = 5.0 Hz, 1_0 Hz), 7.50 (211,
dd, J = 9.0 Hz, 5.3 Hz), 7.24 (111, dd, 3 = 5.3 Hz, 3.8
Hz), 7.06 (211, t, J = 8.8 Hz), 4.59 (2H, s). ESI-MS
(m/z): Calcd for C1eHlIFN4S: 310.1; found 311.2 (M+1-1).
20 Example 27
3-(1-Nitra-henzyl)-6-thiophen-2-yl-(1,2,41triazolo(4,3-bl
pyridazine 1;N /    25 Example 27: step a
4-Nitrophenylacetic acid hydrazide  WO
2007/075567PCT/US2006/048241    HN-N112 A solution of
4-nitrophenylacetic acid (2.81 mmol) in dry
dichloromethane (10 mL) was treated with a 2N solution of
oxalyl chloride (3.0 mL) and DMF (0.02 mL) via 5syringe,
and the reaction stirred at ambient temperature for I h.
The reaction was concentrated to dryness in vanw and the
crude product was dissolved in dry dichloro-methane (20
mL), treated with anhydrous hydrazine (11.1 mmol) via
syringe, and stirred at ambient temperature for 18 h. The
resulting suspension was filtered, solids rinsed with
dichloromethane, dissolved in Me0H/CH2C12, filtered, and
10 filtrate concentrated in vacua giving the title
compound as an orange solid. 1H NMR (DMSO-d6) & 8.17 (2H,
d, J = 8.8 Hz,), 7.54 (2H, d, J = 8.8 Hz), 3.54 (2H, s). 



The title compound was prepared as a pale tan solid from
the product of the preceding step (0.52 mrnol) and
3-chloro-6-thioptien-2-yl-pyridazine (0.27 mmol), as
prepared in Example 17: step a by the method of Example
16: step b. IFINMR (CDC13) 6 8.18 20(2H, d, J = 8.8 Hz,),
8.09 (1H, d, J = 9.7 Hz,), 7.67 (3H, m), 7.58 (1H, dd, J
= 5.0 Hz, 1.0 Hz), 7.51 (1H, d, J = 9.8 Hz), 7.19 (1H,
dd, J = 5.1 Hz, 3.7 Hz), 4.70 (2H, s). ESI-MS (rn/z):
Calcd for CI6FIIIN502S: 337.1; found 338.2 (M+H). Example
28
254-(6-Thiophen-2-y1-111,2,41triazolo[4,3-blpyridazin-3-y
lmethyl)-phenylamine  The product of the preceding
example (0.20 mmol) was hydrogenated over 10 wt. %
palladium (0) on carbon (9 mg) in 2:1 Et01-11TH.F (12 mL)
at ambient temperature and pressure for 2 days, filtered
over Celite 521, concentrated, and purified twice by 5
preparative TLC (10% Me0H/C112C12 on silica) giving the
title compound as a pale yellow solid. NMR (CDC13/CD30D)
5 8.08 (1H, d, J = 10.0 Hz), 7.78 (111, dd, J = 3.8 Hz,
LO Hz), 7.67 (1H, d, J = 9.9 Hz), 7.63 (1H, dd, J = 5.0
Hz, 1.0 Hz), 7.29 (214, d, J = 8.6 Hz), 7.21 (11-1, dd, J
= 5.0 Hz, 3.8 Hz), 6.69 (214, d, J = 8.6 Hz), 4.03 (2H,
s). ESI-MS (m/z): Calcd for CI6H,3N3S: 307.1; found 308.2
(M+H). 10 Example
N-14-(6-Thiophen-2-yl-11,2,4fiziazolo14,3-Npylidazin-3-yl
methyl)-phenylpacetamid 15 The product of the preceding
example (0.09 nunol) was treated with acetyl chloride
(0.14 mmol) and triethylamine (1.43 minol) in anhydrous
CH2C12 (5 mL) at ambient temperature for 24 h,
concentrated, and purified by preparative TLC (10%
Me0H/CH2C12 on silica) giving the title compound as a
pale yellow solid. Ili NMR 20 (CD30D) 6 8.18 (111, d, J =
9.7 Hz), 7.93 (1H, m), 7.90 (1H, d, J = 9.7 Hz), 7.75
(114, dd, J = 5.1 Hz, 1.1 Hz), 7.52 (2H, m), 7.42 (2H,
in), 7.24 (1H, dd, J = 5.1 Hz, 3.8 Hz), 4.56 (2H, s),
2.10 (3H, s). ESI-MS (ink): Calcd for C131115N30S: 349.1;
found 350.3 (M+H). 25Example 30
1-Ethyl-3-14-(6-thiophen-2-y141,2,411riazolo[4,3-14pyrida
zin-3-ylmethyl)-pheafikur ea  The product of Example 32
(0.12 mmol) was treated with ethyl isocyanate (0.19
nunol) and triethylatnine (0.72 mmol) in anhydrous CH2C6
(5 mL) at ambient temperature for 18 h, concentrated, and
purified twice by preparative TLC (10% Me0H/CH2C12 then
7.5% Me0H/CH2C12 on silica) giving the title compound as
a 5yellow solid. 1H NMR (CDC13/CD30D) 5 8.05 (1H, d, J =
9.9 Hz), 7.70 (11-1, dd, J =- 3.8 Hz, 1.2 Hz), 7.59 (1H,
dd, J = 5.0 Hz, 1.0 Hz), 7.55 (1H, d, J = 9.7 Hz), 7.40
(2H, d, J = 8.5 Hz), 7.28 (211, d,J = 8.7 Hz), 7.18 (1H
dd, J = 5.0 Hz, 3.8 Hz), 4.51 (2H s,), 3.21 (2H, q, J =
7.3 Hz), 1.11 (3H, t, J = 7.3 Hz). 31-MS (m/z): Calcd for
CI9H18N60S: 378.1; found 379.2 (M+H). 



10 Example 31
3-(6-Methoxy-pyridin-3-ylinethyl)-6-thiaphen-2-y141,2,41t
riazolo[4,3-blpyridazine N / OMe 15 Example 31: step a
(6-Methoxy-pyridin-3-yo-methanol HO A solution of methyl
6-methoxy-nicotinate (50 mmol) in anhydrous methanol (60
20 rnL) was treated with sodium borohydride (122 nunol)
at 0 C, warmed to ambient temperature for 18 h, then
heated to reflux for 6 h. The incomplete reaction product
was concentrated to dryness in vacua, dissolved in
anhydrous 1,4-dioxane (70 mL), treated with more sodium
borohydride (122 mum!), and heated to reflux for 18 h.
After cooling to ambient temperature, the reaction was
quenched with methanol, 25filtered over a coarse glass
frit, solids washed with methanol, and the filtrate
concentrated. The residue was repeatedly dissolved in
methanol, filtered, and concentrated in vacua until no
solids remained, then triturated with 10% Me0H/CH2C12,
filtered, and concentrated. The impure product was then
adsorbed onto silica gel, poured onto a 9.5 x 5.5 cm plug
of silica gel, and eluted with a  WO
2007/075567PCT1US20061048241 gradient of 0 to 15%
Me0H/CHC13, and the pure fractions concentrated in vacua
giving the title compound as a pale yellow oil. '11 NMR
(CDC13) 5 8.08 (1H, d, J 2.5 Hz), 7.61 (1H, dd, J = 8.5
IIz, 2.4 Hz), 6.74 (1H, d, J = 8.5 Hz), 4.60 (2H, s),
3.92 (3H, s). 5 Example 31: step b Sulfuric acid
6-methoxy-pyridin-3-yhnethyl ester methyl ester 0  10 The
product of the preceding step (31:3 mmol) was dissolved
in anhydrous dichloromethane (30 mL) and triethyla.mine
(6.5 niL), treated dropwise with methanesuIfonyl chloride
(38,7 mmol) at ambient temperature, and the reaction
stirred for 2 d. The reaction was washed with, water, the
aqueous layer extracted 3 times with CH2C12, combined
organic layers washed with brine, dried over Na2SO4,
filtered, and 



15the filtrate was concentrated in vacua giving the title
compound as a yellow oil. 11-1 NMR (CDC13) 5 8.09 (1H, d,
J= 2.3 Hz), 7.65 (1H, dd, Jr 8.5 Hz, 2.4 Hz), 6.77 (1H d,
Jr 8.5 Hz), 4.57 (2H, s), 3.93 (31-1, s), 3.41 (3H, s).
Example 31: step c 20
(6-111ethoxy-pylidin-3-y1)-acetonitrile ---"?,r. N ", The
product of the preceding step (17.0 mmol) was dissolved
in anhydrous acetonitrile (35 mL), treated with sodium
cyanide (41.6 mrnol), and heated to reflux 25 for 2 d.
The reaction was concentrated to dryness in vacua, the
crude product purified by flash chromatography on silica
gel (gradient elution, 0 to 30% Et0Ac/CHC13), and the
pure colunm fractions concentrated in vacua giving the
title compound as a white WO 2007/075567PCT/US2006/048241
solid. 11-1 NMR (CDC13) 6 8.10 (1H, d, J = 1.6 Hz), 7.56
(1H, dd, J = 8.5 Hz, 2.3 Hz), 6.78 (1H, d, ./ = 8.6 Hz),
3.94 (3H, s), 3.67 (2H, s). Example 31: step d 5
(6-Methoxy-pyridin-3-y1)-acetic acid PJOH -? I0 The
product of the preceding step (14.2 mmol) was dissolved
in reagent ethanol (35 mL), treated with a solution of
potassium hydroxide (56.7 mmol) in water (35 mL), 10and
heated to reflux for 20 h. The reaction was concentrated
to dryness in vacua, the residue dissolved in water,
acidified to pH 5 with aqueous 10% v/v HO, and again
concentrated to dryness in vacuo. The crude product was
triturated with 10% Me0H/CHC13, filtered, and the
filtrate concentrated and dried in vacua overnight giving
the title compound as a very hygroscopic pale yellow
solid.NMR (400 15MHz, DMSO-d6) 6 7.91 (1H, s), 7.57 (1H,
dd, J= 8.5 Hz, 1.8 Hz), 6.65 (11-1, d, J= 8.6 Hz), 3.79
(3H, s), 3.51 (1H, bs), 3.13 (21-1, s). ESI-MS (m/z):
Calcd for C31-19NO3: 167.1; found 168.2 (M+H). Example
31: step e 20 (6-Methoxy-pyridin-3-y1)-acetic acid methyl
ester 0 The product of the preceding step (7.88 mmol) was
dissolved in dry methanol under argon, cooled to-10 "C,
and treated with thionyl chloride (20.5 tnmol) via
syringe. 



25After warming to ambient temperature and stirring
overnight, the reaction was concentrated in vacua, and
the residue dissolved in CH2C12. The solution was washed
with saturated aqueous NaHCO3 and brine, dried over
Na2SO4, filtered, and the filtrate concentrated in vacua
giving the title compound as a light yellow oil. IH NMR
(CDC13) 6 8.04 (111, d, J = 2.4 Hz), 7.53 (1H, dd, J =
8.5 Hz, 2.5 Hz), 6.73 (1H, 30d, J = 8.6 Hz), 3.92 (3H,
s), 3.70 (3H, S), 3.55 (2H, s).  WO
20071075567PCT/US2006/048241 Example 31: step f
(6-Methoxy-pyridin-3-yl)-acetic acid itydrazide 0    5
The title compound was prepared as a white solid from the
product of the preceding step (5.34 mmol) by the method
of Example 17: step b.NMR (400 MHz, DMSO-d6) 6 9.20 (bs.
111), 8.00 (d, J = 2.6 Hz, 1H), 738 (dd, J = 8.4 Hz, 2.5
Hz, 1H), 6.75 (d, J= 8.3 Hz, 1H), 4.21 (bs, 2H), 3.81 (s,
311), 3.29 (s, 21-1). ESI-MS 10(m/z): Calcd for
C811,1N302: 181.1; found 182.1 (M+H). Example 31: step g
3-(6-Methoxy-pyridin-3-yhnethyl)-6-tidophen-2-y1.41,2,41t
riazolof4,3-b]pyridazine 15 The title compound was
prepared as described in Example 17 from the product of
the preceding step (1.40 nunol) and
3-chloro-6-thiophen-2-yl-pyridazine (0.58 mmol) as pale
yellow solid. ill NMR (CD30D) 6 8.29 (1H, d, J = 2.5 Hz),
8.19 (1H, d, J = 9.9 Hz), 7.93 (111, dd, J = 3.8 Hz, 1.3
Hz), 7.90 (11-1, r. 9.9 Hz), 7.78 (111, dd, J = 8.6 20
Hz, 2.5 Hz), 7.75 (111, dd, J = 5.1 Hz, 1.1 Hz), 7.24
(IH, dd, J -= 5.1 Hz, 3.8 Hz), 6.78 (111, d, J = 8.6 Hz),
4.54 (2H, s), 3.88 (311, s). EST-MS (rn/z): Calcd for
C161113N50S: 323.1; found 324.2 (M+H). Example 32
255-(6-Thiophen-2-y141,2,0eiazolof4,3-14pyridazin-3-ylmet
hyl)-1H-pyridin-2-one N 



-N N  WO 2007/075567PCT/US2006/04824 I The product of the
preceding example (0.23 mmol) was dissolved in anhydrous
dichloromethane (10 mL), treated with a IN solution of
boron tribromide (4.0 mL) in CH2C12, and heated to reflux
for 2 d. The reaction was concentrated to dryness in 5
vacuo, dissolved in Et0Ac, and extracted with aqueous
NaHCO3 and NaCI. The combined aqueous layers were
concentrated to dryness in vacua and triturated with 10%
Me0H/CH2C12, filtered, and the evaporated filtrate
purified by preparative TLC (15% Me0H/CH202 on silica)
giving the tide compound as a pale yellow solid. 111 NMR
(CD30D) 5 8.21 (1H, d, J = 9.9 Hz), 7.96 (111, m), 7.93
(111, d, J = 9.8 Hz), 10  7.76 (1H, m), 7.73 (1H, dd, J =
9.4 Hz, 2.5 Hz), 7.62 (1H, m), 7.26 (1H, dd, J Hz, 3.8
Hz), 6.54 (111, d, J = 9.6 Hz), 4.42 (2H, s). ESI-MS
(rri/z): Calcd for Ci5HIIN5OS: 309.1; found 310.3 (WIT).
Example 33
153-Pyridin-4-ylmethy1-6-thiophen-2-y141,2,4ftriazolopl,3
-Npyridazine  The title compound was prepared as
described in Example 17 from 4-pyridineacetic acid
hydrazide (1.81 mind) and
3-chlor,o-6-thiophen-2-yl-pyridazine (0.58 mmol) as 20 a
pale yellow solid. Ill NMR (0330D) 5 850 (211 dd, J = 4.6
Hz, 1.4 Hz), 8.22 (1H d, J = 9.6 Hz), 7.94 (111, dd, J =
3.8 Hz. 1.2 Hz), 7_93 (1H, d, J = 9.8 Hz), 7.74 (111, dd,
J = 5.0 Hz, 1.0 Hz), 7.52 (211, m), 7.23 (111, dd, J =
5.3 Hz, 3.8 Hz), 4.69 (211, s). ESI-MS Calcd for
C15F1IN5S: 293.1; found 294.2 (M+H). 25Example 34
3-(1-Oxy-pyridin-4-ylmethy0-6-thiaphen-2-y1-11,2,4ftriazo
lo[4,3-b]pyridazine N / 1\1"- (  WO 21107/075567PC
T/US2006/04824 I The product of the preceding example
(0.20 mmol) was treated with 3-chloroperoxybenzoic acid
(0.26 mmol) in CHC13 at 0 C, warmed to ambient
temperature over 5 h, washed with aqueous NaHCO3, water,
and brine, and the combined aqueous layers extracted with
CH2C12. The combined organic layers were 



5 dried over Na2SO4, filtered, and the evaporated
filtrate purified by preparative TLC (10% Me0H/CH2C12 on
silica) giving the title compound as a pale yellow solid.
'H NMR (0330D) 5 8.32 (21I, m), 824 (1H, d, I = 9.9 Hz),
7.95 (1H, dd, J = 3.8 Hz, 1.1 Hz), 7.94 (111, d, J = 9.8
Hz), 7.75 (1H, dd, J 5.1 Hz, 1.1 Hz), 7.65 (2H, d, J =
7.1 Hz), 7.24 (LH, dd, J = 5,1 Hz, 3.8 Hz), 4.72 (2H, s).
ESI-MS (m/z): Calcd for 10 CBIIIINsOS: 309.1; found 310.3
(M-FH). Example 35
3-Benzofuran-5-ylmethy1-6-thiophen-2-y1-13,2,41triazolof4
,3-b]pyridazine 20 N-bromosuccinimide (5.0 mmol) was
added to a solution of 2,3-dihydrobenzofuran-5-ylacetic
acid (5.0 mmol) and benzoyl peroxide (10mg) in carbon
tetrachloride (100 mL) and refluxed for 3 h. The mixture
was cooled to room temperature, filtered and
concentrated. The product was recrystallized from ethyl
acetate: hexane (2:1) to giving the title compound as a
white solid. 11-1 NNW 25(CD30D) 5 7.62 (1H, d, J = 2.4
EIz), 7.52 (111, d, J = 0,8 Hz), 7.46 (1H, d, J = 8.4
Hz), 7.21 (1.H, dd, 1= 1.6, 8.4 Hz), 6.74 (1H, d, J = 3.2
Hz), 3.74 (2H, s). Example 35: step b
Benzofuratt-5-yl-acetic acid  WO
20071075567PCDUS2006/048241  OH  N-bromosuccinirnide
(0_89 g, 5.0 mmol) was added to a solution of
2,3-dihydrobenzofuran-5-ylacetic acid (0.89 g, 5.0 mmol)
and benzoyl peroxide 5(10mg) in carbon tetrachloride
(100and refluxed for 3 hours. The mixture was cooled to
room temperature, filtered and concentrated. The product
was recrystallized from ethyl acetate: hexane (2:1) to
give a 0.39 g (44%) of whitc solid.NMR (CD30D) 6 7.62
(11-1, d, J = 2.4 Hz), 7.52 (1H, d, J =0.8 Hz), 7.46 (1H,
d, I = 8.4 Hz), 7.21 (1H, dd, J = 1.6, 8.4 Hz), 6.74 (1H,
d, J = 3.2 Hz), 3.74 (2H, s). to 15 The title compound
was prepared as a yellow solid from the product of the
preceding step (1.15 rnmol) by the method of Example 17:
step b. Ill NMR (400 MHz, DMSO-d6) 6 9.22 (114, bs), 7.96
(111, d, J = 2.2 Hz), 7.53 (1H, d, J= 1.5 Hz), 7.50 (1H
d, 1= 8.6 Hz), 7.20 (1H, dd, J = 8.4 Hz, 2.0 Hz), 6.93
(1H, dd, J = 2.2 Hz, 1.0 Hz), 4.24 (211, bs), 3.43 (2H,
s). 20 



Example 35: step d
3-Benzofuran-5-ylmethyl-6-thiophen-2-yt[1,2,41triazolo[43
-b]pyridazine  25 The title compound was prepared as
described in Example 17 from the product of the preceding
step (0.63 mmol) and 3-chlom-6-thiophen-2-yl-pyridazine
(0.34 mmol) as a pale yellow solid. 'H NMR (400 MHz,
CDC13) 5 8.04 (I1H, d, J = 9.9 Hz), 7.75 (111,  WO
2007/075567PCT/US2006/048241 d, J = 1.3 Hz), 7.66 (1H,
dd, J = 3.8Hz, 11 Hz), 7.58 (IH, d, J = 2.3 Hz), 7.56
(1H, dd, J = 5.2 Hz, 1.1 Hz), 7.46 (3H, m), 7.17 (IH, dd,
J = 5.0 Hz, 3.8 Hz), 6.72 (1H,m), 4.69 (2H, s)(m/z)-
Calcd for C19lli2N4OS: 332.1; found 333.3 (M+H). 5
Example 36
3-Benzollgthiophen-5-ylmethyl-6-thiaphen-2-yl-[1,2,41tria
zola[4,3-1dpyridazine  10 Example 36: step a
Benzo[b]thiophen-5-yl-acetic acid 0 HO The title compound
was made by treated 5-methylbenzothiophcne with NBS in 15
carbon tetrachloride, followed by the treatment with
sodium cyanide in DMF and then refluxed with aqueous
sodium hydroxide in ethanol. IN NMR (CD30D) 58.02-8.00
(1H, d, J = 8.2 Hz), 7.84-7.83 (111, m), 7.82 (1H, s),
7.51-7.50 (1H, d, J = 5.0 Hz), 7.35-7.33 (IH, d, J = 9.7
Hz), 3.76 (2H, s). 20 Example 36: step b
Benzoffilthiophen-5-yl-acetic acid hydrazide 1'14E12 NH
The title compound was prepared as a yellow solid from
the product of the preceding 25 step (1.08 nunol) by the
method of Example 17: step b. IHNMR (400 MHz, DMSO-C15) 6
9.24 (1H, bs), 7.91 (111,11, J = 8.3 Hz), 7.75 (1H, d, J=
1.0 Hz), 7.73 (1H, cl, J = 5.8 Hz), 7.42 (1H, d, J = 5.3
Hz), 7.26 (1H, dd, J = 8.3 Hz, 1.8 Hz), 4.21  WO
2007/075567PCTILIS200611148241 (211, bs), 3.46 (2H, s).
ESI-MS (m/z): Calcd for Cl0th0N20S: 206.1; found 207.1
(M+H). 



Example 36: step c 5
3-Senzolh]thiaphen-5-ylmethyl-6-thiophen-2-y1-11,2,41tHaz
olo[43-b]pyridazine ,N N The title compound was prepared
as described in Example 17 from the product of the
preceding step (0.53 mmol) and
3-chloro-6-thiophen-2-yl-pyridazine (0.26 mmol) as a 10
pale yellow solid. 1HNMR (CD30D) i5 8_17 (1H, d, J= 9.9
Hz), 7.98 (1H, m), 7.90 , (11-1, dd, J = 3.8 Hz, 1.0 Hz),
7.86 (1H, d, J = 9.8 Hz), 7.85 (1H, d, J = 8.4 Hz), 7.74
(111, dd, J = 5.0 Hz, 1.3 Hz), 7.55 (1H, d, J = 5.5 Hz),
7.46 (111, dd, J = 8.3 Hz, 1.7 Hz), 7.34 (1H, d, J = 5.6
Hz), 7.22 (11-1, dd, J = 5.0 Hz, 3.8 Hz), 4.71 (2H, s).
ES!-MS (m/z): Calcd for C181-112N432: 348.1; found 349.2
(M+H). 15 Example 37
3-Senzot7,31dioxol-5-ylmethyl-6-thiophen-2-yl-[42,41triaz
olo[4,3-b]pyridazine N 20 Example 37: step a
Benza[1,3]dioxol-5-yl-acetic acid hydrazide <0  NH NH2
The title compound was prepared as a pale pink solid from
25 3,4-(methylenedioxy)-phenylacetic acid (1.74 mrnol) by
the method of Example 17: step b. 1H NMR (DMSO-d6) 5 9.13
(111, bs), 6.82 (1H, d, J = 5.3 Hz), 6.81 (1H, d, J  WO
20071075567PCT11JS20061048241 = 4.4 Hz), 6.69 (11-1, dd,
J= 7.9 Hz, 1.6 Hz), 5.96 (2H, s), 4.18 (IH, d, J = 4.3
Hz), 3.24 (211, s). Example 37: step!,
53-Benzol1,31dioxo1-5-ylmethy1-6-thiophen-2-y1-11,2,41tri
azolo[4,3-14pyridazine  



The title compound was prepared as described in Example
17 from the product of the preceding step (0.39 mmol) and
3-chloro-6-thiophen-2-yl-pyridazine (0.21 mmol) as a
10white solid. 111 N11412. (CDC13) 5 8.05 (1H, d, J= 9.8
Hz), 7_67 (1H, dd, J = 3.8 Hz, 1.2 Hz), 7.56 (1H, &1,J =
5.1 Hz, 1.1 Hz), 7.46(1H, d, J= 9.8 Hz), 7.18 (111, dd, J
5.0 Hz, 3.8 Hz), 7.00 (m, 2H), 6.75 (1E1, d, .1 = 7.8
Hz), 5.90 (2H, s), 4.51 (211, s). PSI-MS (m/z): Calcd for
CI8H12N40S: 336.1; found 337.2 (M+11). 15Example 38
6-(6-Thiophen-2-y141,2,4firiazolo[4,314pyridazin-3-ylmeth
yll-benzothiazol-2-ylami ne    20 Example 38: step a
(2-Amino-benzothiazol..6-y1)-acetic acid ethyl ester 0 A
solution of (2-amino-benzothiazo1-6-yI)-acetic acid (0.61
mmol, as prepared by 25 Meyer et al. in .1 Med. Chem.
1997.  40, 1060) in absolute ethanol (10 mL) was treated
with 3 drops of concentrated 112804 and ca. 1 g of dry 4A
molecular sieves, and  WO 20071075567PCT/US211061048241
heated to reflux for 3 d. The reaction was concentrated
to dryness in vacua, partitioned between CH2C12 and
saturated aqueous NaHCO3, filtered, and phases separated.
The aqueous layer was extracted with CH2C12, and the
combined organic layers were washed with water and brine,
dried over Na2SO4, filtered, and the filtrate
5concentrated in vacua giving the title compound as a
yellow solid. 11-1 NMR (CDCI3) 5 730 (1H, in), 7.41 (1H,
d, J = 8.3 Hz), 7.20 (1H, dd, J = 8.2 Hz, 1_9 Hz), 4.15
(2H, q, J = 7.2 Hz), 3.65 (211, s), 3.42 (414, s [NH2 +
11201), 1.26 (3H, t, J= 7.1 Hz). ESI-MS (rntz): Caled for
CI ith2N2025.;: 236.1; found 237.1 (M+H). 10 Example 38:
step b (2-Amino-benzothiazol-6-y1)-acetic acid hydrazide 



1\1 / sS  H2 NNH 1VH2 The title compound was prepared as
a yellow solid from the product of the preceding 15 step
(0.40 mmol) by the method of Example 17: step b.NMR (400
MHz, DMSO-d0) 5 9.18 (bs, 1H), 7_51 (d, J= 1.5 Hz, 1H),
7.40 (bs, 211), 7.24 (d, J = 8.1 Hz, 11-1), 7.08 (dd, J=
8.1 Hz, 1.8 Hz, 1H), 4.25 (bs, al). Mass spectrum (LCMS,
ESI pos.): Calcd for C91110N40S: 2221; found 223.1 (M+H).
20 Example 38: step c
6-(6-Thiophen-2-$11,2,41triazolo[4,3-blpyridazin-3-ylmeth
yl)-benzothiazol-2-ylami ne    25 The title compound was
prepared as described in Example 17 from the product of
the preceding step (036 mrnol) and
3-ehloro-6-thiophen-2-yl-pyridazine (0.22 trump as a
yellow solid. ill NN1R (DMSO-do) 5 8.36 (1H, d, J = 9.8
Hz), 8.08 (111, dd, J = 3.8 Hz, 1.2 Hz), 7.94 (1H, d, J
r- 9.6 Hz), 7.87 (1H dd, J = 5.1 Hz, 1.4 Hz), 7.68 (1H,
s),  WO 2007/075567PCT/1JS20061048241  7.41 (2H, m), 7.26
(3H, m), 4.51 (2H, s). 1381-MS (m/z): Calcd for
C171112NeS2: 364.1; found 365.3 (M+H). Example 39
56-(6-Thlophen-2-y141,2,41triazalo14,3-b]pyridazin-3-ylme
thyl)-quinaline  The title compound was prepared as
described in Example 17. 1H-NMR (CDC13): 8.13-8.11 (1H,
d, J = 8.5 Hz), 8.08-8.05 (2H, m), 7.96-7.95 (111, d, J =
1.7 Hz), 107.90-7.87 (1K dd, J = 2.0, 2.0 Hz), 7.66-7.65
(1H, dd, J= 1.0, 1.0 Hz), 7.57-7.56 (1H, dd, J= 1.3, L3
Hz), 7.48-7.46 (111, d, J= 9.8 Hz), 7.38-7.35 (1H, q, J =
4.2 Hz), 7.18-7.16 (1H, dd, J = 3.7 Hz), 4.79 (2H, s).
ESI-MS (m/z): Calcd. For CI9H111\15S: 343.04; found:
344.3 (M+H). 15Example 40
3-(2,3-Dihydro-benzofuran-5-ylmethy0-6-(5-morpfzolin-4-yl
metltyl-furart-2-A-fl,2, 411riazaleir4,3-b] pyridazine 



0-- \> 20 Example 40: step a
6-Chlaro-342,3-dihydro-benzofuran-5-y(methy1)442,43triaza
lq4,3-Npyridazine CI \
(2,3-Dihydro-benzofuran-5-y1)-acetic acid hydrazide (633
mg, 3.3 mmol) and 25 3,6-dichloropyridizine (Aldrich, 447
mg, 3.0 mmol) were combined and dissolved in  WO
2007/075567PCTIUS20061048241 butanol (120 mL). The
reaction mixture was heated to 120 C overnight. The
reaction mixture turned yellow and cloudy. After cooling
to it the reaction was filtered and washed with Me0H
yielding the desired product (816 mg, 95%) as a tan
solid. 1H-NMR (CD30D): 88.06-8.03 (1H, d, J= 9.6 Hz),
7.27 (IH, s), 7.08-7.06 5(1H, d, J= 9.6 Hz), 6.72-6.70
(1K d,8.6 Hz), 4.55-4.50 (2H, t, J = 8.8 Hz), 4.46 (2H,
s), 3.18-3.14 (2H, t, J= 8,58 Hz).   Example 40: step b
5-13-(2,3-Dihydro-benzoluran-5-ylmethyl)-11,2,4]triazolo[
4,3-NPYridazin-6-ylPfura 10 n-2-carbaldehyde  The general
procedure for Suzuki cross coupling as described in
Example 1 was followed using
2-carbaldehyde-furan-5-boronic acid (24 mg, 0.7 rnmol)
and
156-Chloro-3-(2,3-dihydro-benzofuran-5-ylmethy1)[1,2,41tr
iazolo[4,3-b]pyridazine (41 mg, 0.14 mmol). ESI-MS (Sr):
Calcd. For C19H14N403: 347.2; found: 346.11 (M+H).
Example 40: step c 20
3-(2,3-Dihydro-benzofuran-5-ylmethyl)-6-(5-morpholin-4-yl
methyl-furan-2-y0-11,2, 4]triazolo14,34] pyridazine
543-(2,3-Dihydro-benzofuran-5-ylmethy1)-[1,2,4]triazolo[4
,3-b]pyridazin-6-yli-furan 25 -2-carbaldehyde (21.6 mg,
0.06 mmol), morpholine (6.5 [th, 0.07 mrnol) and AcOH (2
drops) were combined in DCM (imp. To this was added
sodium triacetoxyborohydride (19 mg, 0.09 mmol) and the
reaction was stirred at it for 2  



WO 2007/075567PCT/US20061048241 hours. The reaction was
concentrated in vacua followed by purification by HPLC
(5-65 % CH3CN over 35 min) resulting in the title
compound (5.9 mg, 27%) as a solid. 11-1-NMR
(CD30D/CDC13): 68.23-8.21 (1H, d, J = 9.6 Hz), 7.81-7.78
(111, d, J = 9.8 Hz), 7.42-7.41 (111, d, J= 3.5 Hz), 7.22
(1H, s), 7.17-7.15 (1H, d, J = 9.6 Hz), 5 6.99-6.98 (111,
d, J = 3.5 Hz), 6.67-6.65 (111, d, J = 8.3 Hz), 4.57
(2FI, s), 4.45-4_38 (4H, m), 3.94 (4H, br s), 3.40-3.33
(4H, m), 3.17-3.13 (214, t, J = 8.8 Hz). ESI-MS (m/z):
Calcd. For C23H23N503: 417.18; found: 418.3 (M+H).
Example 41 10
3-(2,3-Dihydro-benzofurart-5-ylmethyl)-6-(3-methoxy-pyrid
in-4-y1)11,2,4ftriazoloN ,3-blpyridazine  The title
compound was prepared as described in Example 40. 'H-NMR
(CD30D): 158 8.63 ( lH, s), 8.44-8.43 (1H, d, 1=5.3 Liz),
8.20-8.17 (1H, d, J = 9.8 Hz), 7.88-7.87 (1H, d,J = 5.3
Hz), 7.80-7.77 (IH, d, j = 9.6 Hz), 7.12 (1H, s),
7.02-7.00 (1H, d, J = 8.0 Hz), 6.56-6.54 (1H, d, J = 8.3
Hz), 4.44 (211, s), 4.41-4.37 (2H, t, J = 8.3 Hz), 4.00
(3H, s), 3.06-3.01 (211, t, 1=8.3 Hz). ESI-MS (m/z):
Calcd. For C20H17N502: 359.14; found: 360.3 (M+H). 20
Example 42
3-(2,3-Dihydro-benzefaran-5-fimethyl)-6-(5-morpholin-4-yl
methyl-thiophen-2-y04 1,2,4 firiazolo14,3-Npyridazine  25
WO 20071075567PCT/US2006/048241 The title compound was
prepared as d'escribed in Example 40. 114-NMR (CD30D): 8
8.14-8.12 (1H, d, 9.8 Hz), 7.85-7.84 (111, d,J = 3.7 Hz),
7.81-7.79 (1H, d, J = 9.8 Hz), 7.35-7.34(111, d,./ = 3.7
Hz), 7.13 (IH, s), 7.08-7.06 (111, d, J = 8.8 Hz),
6.56-6.54 (11-1, d, J= 8.0 Hz), 4.60 (211, s), 4.40-4.36
(4H, in), 3.84 (2H, hr s), 129 5(214, hr s), 3.21 (214,
m), 3.05-3.01 (21I, t, J = 8.8 Hz). ESI-MS (rn/z): Calcd.
For C23H23N502S: 433.16; found: 434.3 (M+H).
Example 43
6-(6-Imidazol-1-y1-111,2,4firfazolo[4,3-bjpyridazin-3-ylm
ethyl)-quinoline 



10   A mixture of
6-(6-Chloro-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl)-q
uinoline, imidazole, and potassium carbonate were stirred
in DMF (3 mL) for 8 h at 100 C. Aqueous 1-IC1 (0.5 N) was
added and the volatiles were removed in vacuo.
Purification by HPLC (5-35% B 15over 45 min) yielded the
product as a TFA salt. The residue was dissolved in aq IN
HC1 (5 rnL) and the volatiles removed in vacuo. After two
repetitions, the product-dihydrochloride was dried under
high vacuum to yield a glassy solid (53 mg, 44% yield).
'H-NMR (CD30D): 89.60 (1H, s), 9.17 (111, dd, J= 1.5, 5.3
Hz), 9.10 (114, in), 8.58 (111, d, J= 9.9 Hz), 8.38 (114,
m), 8.36 (1H, in), 8.27 (1H, m), 8.23 (111, m), 8.05
(111, dd, J= 5.3, 8.3 Hz), 7.98 (114, 20d, J= 9.9 Hz),
7.72 (1H, s), 5.12 (2H, s), 4.98 (213, m). ESI-MS (m/z):
Calcd. for C18H13N2: 327.1; found: 328.3 (M+H).
Example 44
646-(4-Bromo-imidazol-1-y041,2,41triazolo[4,3-bjpyridazin
-3-ylmethyll-quinoline 25   The title compound was
prepared as de:scribed in Example 43. 114-NMR (CD30D): 8
9.21 (211, m), 8.72 (1H, d, J= 1.5 Hz), 8.59 (1H, d, =
9.9 Hz), 8.45 (1H, m), 8.32 (1H, dd, J=  WO
2007/075567PCDUS21106/048241 1.8, 8.8 Hz), 8.27 (1H, br
d, J = 8.8), 8.17 (1H, d, J = 1.5 Hz), 8.11 (111, dd, J=
5.7, 8.3 Hz), 8.10 (1H, d, J = 9.9 Hz), 5.01 (2H, s).
ESI-MS (m/z): Calcd. for C15HI2BrI17: 405.0/406.0; found:
406.3/408.3 (M+H/M+H+2). 5Example 45
4-(6-Imidazol-l-yl11,2,41triazolo[4,3-blpyridazin-3-ylmet
hyl)-phenol OH Example 45:. step a 10
4-(6-Chloro-11,2,41triazolof4,3-blpyridazin-3-y1atethyl)-
phenol CI \ 



\ I NN (4-Hydroxy-pheny1)-acetic acid hydrazide (10g,
0.06 inn') and 3,6-dichloropyridizine (Aldrich, 8.96g,
0.06 mol) were combined and dissolved in butanol (120
nth). The 15reaction mixture was heated to 100 C
overnight. The reaction mixture turned yellow and cloudy.
After cooling to rt the reaction was filtered and washed
with Me0H yielding the desired product (11.5 g, 36%) as a
yellow brown solid. 11-1-NlvIR (CD30D): S 9.3 (1H, br s),
8.44-8.42 (1H, d, J = 9.6 Hz), 7.48-7.45 (1H, d, J= 9.6
Hz), 7.12-7.09 (2H, d, J = 8.6 Hz), 6.70-6.68 (2H, d, I =
8.6 Hz), 4.35 (2H, s). 20 ESI-MS (m/z): Calcd. For
Cl2H9C1N40: 260.05; found: 261.2 (M+H). Example 45: step
b
4-(6-Imidazol-.1-yl-11,2,41triazolo(4,3-blpyridazin-3-yln
tethyl)-phettal OH  WO 21107/075567PCT/US2006104824 I The
title compound was prepared from
4-(6-Chloro-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl)-p
henol (Example 45: step a) and imidazole as described in
Example 43. 1H-NMR (CD30D): 8 938 (1H, t, J = 1.3 Hz),
8.54 (1H, d, J= 9.9 Hz), 8.38 (1H, t, J= 1.8 Hz), 7.97
(LH, d, J= 9.9 Hz), 7.83 (IH, dd, J= 1.3, 51.8 Hz), 7.23
(2H, d, J = 8.6 Hz), 6.72 (2H, d, J = 8.6 Hz), 4.53 (s,
2H). ESI-MS (m/z): Calcd. for CI5H12N60: 292.1; found:
293.2 (M+H).                        Example 46
4-(6-Pyrazol-l-yl-fl,2,41triazolo[4,34]pyridazin-3-ylmeth
yl)-phenol OH The tide compound was prepared as described
in Example 43. III-NMR (CDC13/CD30D): S 8.48 (1H, dd, J=
0.5, 2.8 Hz), 8.24 (111, d, J= 9.9 Hz), 8.13 (1H, d, J
=9.9 Hz), 7.86 (1H, dd, J= 1.3, 1.8 Hz), 7.26 (2H, d, J =
8.6 Hz), 6.78 (211, d, J = 8.6 Hz), 6.65 (1H, dd. J =
1.8, 152.8 Hz), 4.50 (2H, s), ESI-MS (m/z): Calcd. for
CI51112N60: 292.1; found: 293.2 (M+II). Example 47
(4-Methyl-piperazin-1
-y1)-[543-quinolia-6-ylmethyl41,2,41ttiazolo14,3-b]pyrida
zin-6-yl)-th ioplten-yll-medzanone   Example 47: 47: step
a
646-Chloro41,2,41triazolo[4,3-b]pyridazin-3-ylmethyl)-qui
noline CI 



N  WO 2007/075567PCTMS2006/048241 The title compound was
prepared as described in Example 45. 11-1-NMR (CDC13): 8
9.17-9.16 (1H, d, J- 6.5 Hz), 8.91-8.88 (1H, d, J = 9.0
Hz), 8.50-8.48 (1H, cl, J= 9.6 Hz), 8.28-8.25 (1H, d, J =
8.5 Hz), 8.14 (IH, s), 8.06-8.03 (1H, dd, J = 2.0, 8.8
Hz), 57.93-7.90 (1H, d, J= 9.8 Hz), 6.72-6.70 (111, d, J
= 8.0 Hz), 4.80 (2H, s). ESI-MS (adz): Calcd. For
C151-110CIN5: 295.06; found: 296.3 (M+H).    Example 47:
step b
5-(3-Quinolin-6-ylmethybil,2,41triazolopl,3-blpyridazin-6
-y1)-thiophene-2-carboxylic acid 10 ethyl ester  To a
flask containing
6-(6-Chloro-[1,2,4]triazolo[4,3-b]pyridazin-3-ylmethyl)-q
uinolineas prepared in Example 47: step a(625 mg, 2.11
mmol) and Pd(PPh3)4 (120 mg, 0.10 nunol) 15under argon
was added 5-ethoxycarbortylthiopheny1-2-zinc bromide
(0.5M in THF, 12.7 rid., 6.35 rrunol). The solution was
heated to 68 C for 3h, during which the starting material
was consumed by LC-MS. The reaction was cooled to rt and
quenched by addition of methanol (5 tit) followed by 3N
HC1 (6 mL). Additional methanol (5 mL) and isopropanol (5
mL) was added with stirring, followed by 2N NaOH to
adjust the pH-8. After stirring for lh, the 20 ppt was
collected to yield title compound (480 mg, 54%)
contaminated with zinc salts. The material was used
without further purification. 111-NMR (DMSO-d6): 88.84
(1H, dd, J = 1.5, 4.0 Hz), 8.42 (1H, d, J = 9.9 Hz), 8.30
(1H, m), 8.07 (1H, d, J = 4.0 Hz), 7.97 (3H, m), 7.84
(1H, d, J = 8.1 Hz), 7_77 (1H, dd, J= 2 0, 8.8 Hz), 7.49
(1H, dd, J = 4.3, 8.3 Hz), 4.75 (2H, s), 4.33 (211, q, J
= 7.1 Hz), 1.33 (2H, t., J = 7.1 Hz). ESI-MS (m/z):
Calcd. for 25C221417N502S: 415.1 found: 416.2 (M+H).
Example 47: step c
(4-Methyl-piperazin-1-y1)45-(3-quinolin-6-ylmethy141,2,41
triazolo[4,3-bippidatin-6-y1)-th lophen-ylkmethanone  WO
20071075567PCTAIS2006/048241  To a suspension of
5-(3-Quinolin-6-ylmethyl-[1,2,4]triazolo [4,3-b]pyri d
azin -6-y1)-thiophene -2- 5 carboxylic acid ethyl ester
as prepared in Example 47: step a (100 mg, 0.24 mmol) in
TI-IF (4 mL) and Me0H (2 mL) was added 2N NaOH (0.25
rrtL, 0.5 mmol) turning the mixture dark but more
homogeneous. After stirring for 2h, IN HC1 was added to
bring the pH -2. The solvents were removed in vacuo and
the residue dried on high vacuum. To the residue was
added HBTU (114 mg, 0.3 rnmol) and HOBt (70 mg, 0.5 10
mmol) followed by DMF (3 mL). DIEA (265 uL, 1.5 mmol) was
added to the stirred suspension improving homogeneity.
After stirring for 30 niM, 1-methylpiperazine (110 pia, I
mmol) was added and the reaction was stirred for lb.
Water (1 mL) was added and the volatile components were
removed in vacuo. The residue was purified by RP-HPLC
(5-35% B over 45 min). The product-TFA salt was thrice
dissolved in 151:1 MeOHJ2N HO (15 mL) and concentrated to
yield the product-hydrochloride salt 



(41 mg, 36%) as a light-yellow solid. 1H-NMR (CD30D): 8
9.28 (1H, dd, = 1.3, 8.3 Hz), 9.25 (1K dd, J = 13, 5.6
Hz), 8.68 (1H, d, J = 9.9 Hz), 8.59 (1H, d, J =9.9 Hz),
8.55 (1H, in), 8.37 (2H, m), 8.16 (1H, dd, J = 5.3, 8.3
Hz), 8.12 (111, d, J = 4.0 Hz), 7.60 (lH, d, J = 4.0 Hz),
5.10 (2H, s), 4.57 (2H, m), 3.62 (411, m), 3.30 (211, m),
2.99 20 (3H, s). ES1-MS (m/z): Calcd. for C25 Ei23N7OS:
469.2; found: 470.2 (M+H).
Example 48
54344-Hydroxy-benzyl)-111,2,41triazola(4,3-blpyridazin-6-
y12-thiophene-2-carboxylic acid ethyl ester 25  OH  WO
2007/075567PCTIll S2006/04824 I The title compound was
prepared as described in Example 47. IH-NMR
(CDC13/CD30D): 8 8.18 (1H, d, J= 9.9 Hz), 7.84 (1H, d, =
4.0 Hz), 7.82 (1H, d, J= 4.0 Hz), 7.79 (1H, d, J = 9.9
Hz), 7.33 (2H, d, J = 8.6 Hz), 6.78 (211, d, J = 8.6 Hz),
4.51 (2H, s), 4.40 (11-1, q, J = 7.7 Hz), 1.46 (1H, t, J=
7.7 Hz). ESI-MS (m/z): Calcd. for C191-116N403S: 380.1;
found: 381.2 5 (M+H).                  Example 49
5-(3-(4-Hydroxy-benzyl)-11,2,4firiazolo[4,3-Npyridazin-6-
ya-thiophene-2-carboxylic acid
(3-dimethylamino-propyI)-amide -N 10  OH  The title
compound was prepared as described in Example 47. 114-NMR
(CD30D): 8 8.59 (111, d, J = 9.9 Hz), 8.52 (111, d, J =
9.9 Hz), 8.12 (111, d, J = 4.0 Hz), 7.90 (1H, d, J = 4.0
Hz), 7.36 (211, d, J = 8.6 Hz), 6.80 (2H, d, J = 8.6 Hz),
4.63 (2H, s), 3.54 (2H t, J = 6.6 Hz), 15 3.27 (2H, m),
2.95 (s, 6H), 2.12 (211, m). ESI-MS (m/z): Calcd. for
C22H24N602S: 436.2; found: 437.2 (M+H).
Example 50
15-0-(2,3-Dihydro-benzofuran-5-ylmethyl)41,2,41triazolo[4
,3-b]pyridazin-6-yll-thiophen-2
20-yl)-(4-methyl-piperazin-1-y1)-methanone     Example
50: step a
5-P-(2,3-Dihydro-berzzofaran-5-ylmeehyl)-(1,2,41triazolot
4,3-blpyridazin-6-yll-thiophene-2 25 -carboxylic acid
ethyl ester  



WO 2007/075567PCTI1JS2111161048241 0 .);/ I N _ 0 S The
title compound was prepared as described in Example 47.
111-NMR (CDC13): 8 8A2 (1H, d, J= 9.6 Hz), 7.81 (1H, d, J
= 4.0 Hz), 7.62 (1H, d, J = 4.0 Hz), 7.46 (1H, d, J = 9.6
Hz), 7.37 (114, m), 7.25 (1H, m), 6.72 (1H, d, J = 8.0
Hz), 4.52 (m, 4H), 4.43 (2H, q, .1=7.1 5Hz), 3.17 (2H,
m), 1.44 (311, t, J = 7.1 Hz). ESI-MS (rn/z): Calcd. for
C211:118N403S: 406.1; found: 407.2 (M+H). Example 50:
step b
(543-(2,3-Dihydro-benzofuran-5-ylmethy1)41,2,41triazolo[4
,3-14pyridatin-6-yll-thia 10
phen-2-y1)-(4-methyl-piperazin-1-y1)-methanane 'N The
title compound was prepared as described in Example 47.
1H-NMR (CDC13): 88.07 (1H, d, J= 9.9 Hz), 7.57 (1H, d, J
= 3.8 Hz), 7.45 (1H, d, J= 9.9 Hz), 7.34 (IH, m), 7.29
(1H, d, J= 3.8 Hz), 7.25 (111, dd, J= 1.8, 8.1 Hz), 6.71
(1H, d, J= 8.1 Hz), 4.51 (2H, t, J= 158.6 Hz), 4.50(2K.
s), 3.80 (411, t, J = 4.9 Hz), 3.17 (2H, t, J = 8.6 Hz),
2.50 (41-I, t, J = 4.9 Hz), 2.36 (3H, s). EM-MS (adz):
Calcd. for C24H24N6025: 460.2; found: 461.2 (M+H).
Example 51
5-13-(2,3-Dittydro-benzofuran-5-ylmethyl)41,2,41triazolo[
4,3-01pyridazin-6-yikthio 20phene-2-carboxylic acid
bis-(2-methaxy-ethyl)-amide 0- \  WO 20071075567PCT/
S2006/04824 I The title compound was prepared as
described in Example 47. 11-I-NMR (CHC13/CD30D): a 8.13
(1H, d, J = 9.9 Hz), 7.69 (1H, d, 3 = 4.0 Hz), 7.66 (1H,
d, J= 9.9 Hz), 7.56 (11-1, d, J = 4.0 Hz), 7.33 (1H, m),
7.24 (1H, dd, J= 1.8, 8.1 Hz), 6.71 (1H, d, J = 8.3 Hz),
4.53 (2H, t, J =8.8 Hz), 4.51 (2H, s), 3.83 (4H, m), 3.68
(4H, m), 3.41 (6H, s), 3.19 (2H, t, J= 8.8 Hz). 5EM-MS
(m/z): Calcd. for C25H271'1504S: 493.2; found: 494.3
(M+H). Example 52 



543-(2,3-Dihydro-benzofttran-5-ylmethyl)-111,2,41triazolo
[4,3-blpyridarin-6-y1J-thio phene-2-carboxylic acid
(2-tnorpholin-4-ybethyl)-aniide Cm. 0\ /N-Th  \  0 10 The
title compound was prepared as described in Example 47.
11-1-NMR (CDC13/CD30D): 8 8.24 (1H, d, J = 9.9 Hz), 7.89
(1H, d, j = 3.8 Hz), 7.85 (1H, d, J = 4.0 Hz), 7.76 (1H,
d, J = 4.0 Hz), 7.34 (1H, m), 7.21 (1H, dd,1.8, 8.1 Hz),
6.70 (IH, d, J= 8.4 Hz), 4.52 (2H, t, J .  15 = 8.6 Hz),
4.51 (2H, s), 4.12 (2H, m), 3.91 (2H m), 3.84 (2H, t, J =
6.0 Hz), 3.70 (2H, m), 3.48 (2H, t, J = 6.0 Hz), 3.27
(2H, m), 3.20 (2H, t, J = 8.6 Hz). EM-MS (adz): Calcd.
for C251-126N603S: 490.2; found: 491.3 (M+H), Example 53
20
543-(2,3-Dihydro-benzofuran-5-ylmethyl)-11,2,411riazolo[4
,3-Npyridazin-6111-thio phene-2-carboxylic acid
(3-methyl-buty1)-amide )NH The title compound was
prepared as described in Example 47. III-NMR
(CDC13/CD30D): 5 258.58(1H, d, J= 8.8 Hz), 8.28 (1H, d, J
= 8.8 Hz), 7.94 (1H, d, J = 2.8 Hz), 7.76 (1H, d, J= 2.8
Hz), 7.36 (1H, m), 7.22 (1H, br d, I = 8.1 Hz), 6.70 (1H,
d, J = 8.1 Hz), 4.59 (2H, s), 4.54 (2H, t, J= 8.8 Hz),
4.55 (2H, m), 3.22 (2H, t, J = 8.6 Hz), 1.71 (III,
septet, J= 6.6 Hz), 1.56  WO 2007/075567PCT/US2006/048241
(2H, in), 0.98 (6H, d, J = 6.6 Hz). ESI-MS (m/z): Calcd.
for C24Hz5N502S: 4471; found: 448.3 (M+H). Example 54 5
(1,1-Dioxo-
126thiomorpholin-4-y1)-13-(3-quinolin-6-ylmethy141,2,41tr
iazolo[4,3-1dpyridaz in-6-y0-thiophen-2-yll-methanone
The title compound was prepared as described in Example
47. '1-1-NMR (CD30D): 89.24 



10(2H, m), 8.62 (111, d, J = 9.6 Hz), 8.53 (211, m), 8.34
(214, in), 8.16 (11-1, rid, J = 5.3, 8.3 Hz), 8.09 ( IH,
d, J= 4.0 Hz), 7.58 (114, d, I = 4.0 Hz), 5.08 (211, s),
4.19(4K, m), 3.29 (4H, m). ESI-MS (m/z): Calcd. for
C241420N60332: 504.1; found: 505.2 (MTh). Example 55
15(4-lsopropyl-piperazin-l-y01.5-(3-quitiolin-6-ylmethy14
1,2,41triazolopt,3-bipyridazi
n-6-y1)-thiophen-2-y1Pmethanone cNI-) dI The tide
compound was prepared as described in Example 47. 114-NMR
(CD30D): 89.28 (211, m), 8.67 (111, d, J = 9.9 Hz), 8.59
(1H, d, ./ = 9.9 Hz), 8.57 (1H, rr), 8.38 (2H, m), 8.18
20(111, dd, J = 5.4, 8.4 Hz), 8.11 (1H, d, J = 4.0 Hz),
7.58 (1H, d, J = 4.0 Hz), 5.12 (214, s), 4.64 (211, m),
3.65 (5H, in), 3.33 (2H, m), 1.47 (6H, d, J= 6.3 Hz).
ESI-MS (m/z): Calcd. for C271127N70S: 497.2; found: 498.3
(M-41). Example 56  WO 2007/075567PCT1US2006104824 I
(4-Methanesulfonyl-piperazin-l-yl)45-(3-quinolin-6-ylmeth
y1442,41triazolo[4,3-fri
pyridazia-6-y0-thiophen-2-yll-methanone 0 The title
compound was prepared as described in 47. 1H-NMR (CD30D):
69.26 (2H, m), 58.53 (211, m), 8.37 (1H, m), 8.32 (2H,
in), 8.13 (1H, m), 8.05 (2H, s),7.53 (1H. m), 5.05 (21-1,
s), 3.91 (4H, m), 3.37 (4H, m), 2.92 (211,ESI-MS (m/z):
Caled. for C25H23N70382: 533.1; found: 534.2 (M+H).
Example 57  10
6-1134fluora-(6-thiaphen-2-y1-142,41triazoloP4,3-1qpyrida
zin-3-y1)-methyll-quinoline  



Example 57: step a Oxo-quinalin-6-yl-acetic acid methyl
ester 0 15   To the solution of methyl 6-quinolineacetate
(1.2 g, 6 trimmol) in dioxane (30 rriL) was added
Selenium dioxide (1.65g. 15 mrnol). The mixture was
heated to reflux for 3 days, cooled to room temperature,
filtered through Celite and concentrated. The 20 residue
was purified by chromatography (methylene chloride to 5%
ethyl acetate in chloride) to a white solid (0.75g. 58%).
1H-NMR (CDC13): 8 9.07-9_06 (111, q, J 1.7, 2.5 Hz),
8.62-8.61 (1H, d, J = 1.7 Hz), 8.32-8.31 (2H, m),
8.22-8.20(1H, d, J= 8.8 Hz), 7.54-7.51 (1H, q, J =
8.8Hz), 4.05 (3H, s).  WO 20071075567PCT/US2006104824 I
Example 57: step b Difluoro-quinalin-6-yl-acetic acid
methyl ester F F  5 To a solution of
oxa-quinolin-6-yl-acetic acid Methyl ester (0.72g. 3.3
mmol) in methylene chloride (20 mL) was added
(dimethylamino)sulfur trifluoride (nth, 41 mmol) at 0C.
The mixture was stirred at room temperature for 2 days,
poured into ice, extracted with methylene chloride (50 at
x 3). The methylene chloride solution 10was washed with
brine, dried over Na2 804, filtered and concentrated. The
residue was purified by chromatography (0-10% ethyl
acetate in methylene chloride) to give a white solid
(0.68 g, 87%). 'H-NMR (CDC13): 5 9.02-9.01 (1H, dd, J =
1.7, 2.5 Hz), 8.26-8.23 (114, d, J = 8.0 Hz), 8.21-8.19
(1H, d, J = 8.8 Hz), 8.13-8.12 (IH, s), 7.91-7.89(1H, dd,
J = 2.0, 2.0 Hz), 7.51-7.48 (1H, q, 1=4-0 Hz), 3.8(3H,
s). 15 Example 57: step c Difluaro-quinolia-6-yl-acetic
acid hydrazide F F H NI\JH2 



20 To a solution of difluoro-quinolin-6-acetic acid
methyl acetate (670 mg, 2.83 mmol) in methanol (20 mL)
was added anhydrous hydrazine (2 mL). The mixture heated
to reflux for 2h, cooled to room temperature,
concentrated and dried in high vacuum to give a light
orange solid (680 mg, 100%). 11-1-NMR (DMS0): 89.02-9.01
(1H, dd,1 1.7 Hz), 8.56-8.54 (1H, d, J =9.3 Hz), 8,28
(111, s), 8.17-8.15 (1 1-I, d, J 8.8 Hz), 257.91-7.88
(DI, dd, J= 2.0, 2.0 Hz), 7.66-7.63 (DI, q, J= 4.0 Hz).
Example 57: step d
6-1Difluoro-(6-thiophen-2-y141,2,4)triazolo[4,3-blpyridaz
in-3-y1)-methyll-quinoline  WO
2007/075567PCO1JS20061048241  The title compound was
prepared as described in Example 1: step b. 11-I-NMR
(CDC13): 5 9.00-8.98 (1H, dd, J= 1.7, 4.0 Hz), 8.36 (111,
s), 8.29-8.22 (2H, m), 58.15-8.10 (2H, m), 7.68-7.67 (IH,
dd, J = 3.7, 1.2 Hz), 7.59-7.57 (2H, m), 7.50-7.46 (1H,
q, J = 4.2 Hz), 7.18-7.16 ([H, t, J= 3.7 Hz). EST-MS
(m/z): Calcd. For CI9HI1F2N5S: 397.07; found:
380.3(M+11). Example 58  10
34130aoro-(4-methoxy-phenyl)-methyll-6-thiophen-2-y111,2,
41triazoin(4,3-1)Jpyrid azine  The title compound was
prepared as described in Example 57. 'H-NMR (CDC13): 8
158.14-8.12 (1H, d, J 9.8 Hz), 7.75-7.73 (211, d, J= 9.0
Hz), 7.69-7.86(111, dd, J 3.5, 1.0 Hz), 7.59-7.56(2H, t),
7.19-7.17 (1H, d, J= 3.7 Hz), 7.00-6.97 (2H, d, J = 9.0
Hz), 3.83 (3H, s). ESI-MS (adz): Calcd. For
C171-1,2F2N40S: 358.07; found: 359.2 (M+H). 20Example 59
6-[Difluoro-(6-pyridin-3-y1-11,2,41triazolo[4,3-Npyridazi
n-3-y1)-rnethyll-quinoline N-N N -N        The title
compound was prepared as described in Example 57.
'H-1?IMR (DMS0): 8 259.17 (1H, s), 8.97 (1H, d, J = 4.3
Hz), 8.77 (1H, m), 8.32-8.39 (4H, m), 8.23 (I H, d, J  



WO 20071075567PCT/US2006/048241 = 8.9 Hz), 8.08 (1H, dd,
8.9, 2.0 117), 7.85 (111, .1= 9.8 Hz), 7.58 (111, m).
ES1-MS (m/z): Calcd. For C23Hi1E2N6: 374.11 found: 375.3
(M+H). Example 60
564Difluoro-(6-pyridin-4-y1-111,2,41triazolo14,3-14pyrida
zin-3-yl)-methyl.1-quinuline    The title compound was
prepared as described in Example 57. '11-NMR (DMS0): 9.27
(IN, d, J = 3.7 Hz), 9.03 (2H, d"I = 5.7 Hz), 8.00 (114,
d, J = 5.8 Hz), 8.84 (1H, 10 d, J = 9.8 Hz), 8.76 (111,
s), 8.46 (1H, d, J = 9.2 Hz), 8.38 (314, m), 8.28 (1H, d,
J = 9.1 Hz), 7.96 (111, dd, 8.2, 4.7Hz). ES1-MS (m/z):
Calcd. For C20El1 iF2N6: 374.11; found: 375.3 (MAH).
Example 61  15
6-Wifluora46-(1-methyl-1H-pyrazol-t-y1)-11,2,41triazolopl
,3-1Vpyridazin-3-yll-met hyl)-qaMoline  20 Example 61:
step a 6-iorloquinoline Sodium iodide (4.32 g, 28.8
minol), Copper (I) iodide (137 mg, 0.72 mmol) and
N,N'-Dimethyl-cyclohexane-1,2-diamine (0.227 mL, 1,44
mmol) and 6- 25 Bromoquinoline (3g, 14.4 rnmol) in
dioxane (15 mL) were charged in a 25 mL microwave tube.
The tube was flushed with Nitrogen and sealed with a
Teflon septum  WO 2007/075567PCT/U52006104824 and
Nitrogen was bubbled in the solution for 10 minutes,
allowing the gas to escape through a needle. After the
removal of the needle, the reaction mixture was stirred
at 110 C for 15 hour& Then, the green suspension was
allowed to reach room temperature, poured into ice-water
and extracted with dichloromethane. The organic 5 layer
was collected, dried (MgSO4), filtered and concentrated
in vacuum. The crude mixture was chromatographied over
silica gel with CH2C12 100% and CH2C12/Me0H : 95/5 to
yield 3.56 g (97%) of 6-Iodoquinoline as a light yellow
solid. '11-NMR (DMS0): 38.93 (11-1, dd, J= 1.5, 4.1 Hz),
8.47 (1H, d, J = 2.0 Hz), 8.33 (1H, d, J = 8.6 Hz), 8.02
(114, dd, J = 2.0, 8.6 Hz), 7.80 (1H, d, J = 8.6 Hz),
7.56 (1H, 10dd, J = 4.1, 8.6 Hz). Example 61: step b
difluoro-quinolin-6-yl-acid ethyl ester 



NW 0 15 To a suspension of 6-Iodoquinoline (10.2 g, 40
mmol) and Copper (0) (nanopowder, 5.59 g, 88 mmol) in dry
DMSO (97 inL) was added 8.93g (44 mmol) of ethyl
bromodifluoroacetate. The reaction mixture was stirred
under nitrogen at 55 C for 15 hours. The reaction was
allowed to reach room temperature and the mixture was
poured over a solution of ammonium chloride_ Ethyl
acetate was added and the 20 resulting mixture filtered
over Celite. The organic layer was collected, dried
(Mg804), filtered and concentrated in vacuum. The crude
mixture was chromatographied over silica gel with C1-2C12
100% and C11.2C12/Me0H : 95/5 to yield 107g of
Difluoroquinolin-6-yi-acetic acid ethyl ester as light
yellow oil (50%).           11-1-NMR (CDC13): 5 9.1 (1H,
m), 8.27 (1H, m), 8.20 (2H, m), 8.15 (1H, m), 7.91
25(1H,m), 7,52 (I H,m), 4.33 (2H, q, J =7 .1 Hz), 1.31
(3H, t, J = 7.1 Hz) . Example 61: step c
d4luoro-quinolin-6-yl-acetic acid hydrazide  N-NH2 o1-1
WO 20071075567MT/1152006/048241 To a solution of
difluoro-quinolin-6-yl-acetic acid ethyl ester (5.5 g,
21.9 mmol) in methanol (85 ruL) was added hydrate
hydrazine (5.3 mL, 109.5 mrnol). The mixture was heated
to 45 C for 10 min., cooled to room temperature,
concentrated, and taken up in dichloromethane . The
organic layer was dried over MgSO4, filtered and
5concentrated in vacua to give a light orange solid (4.4
g, 85%). Example 61: step tl
3-ehloro-6-(1-methyl-1H-pyrazal-4-y0-pyridazine \ 10A
flask was charged with 3,6-dichloropyridazine (Aldrich,
23.91 g, 160.5 mmol),
1-Methy1-4-(4,4,5,5-tetramethy111,3,21dioxaborolan-2-y1)-
1H-pyrazole (20 g, 96 nunol), 2.0 M Na2CO3 (96 mL) and
dioxane (65 mL). Nitrogen was bubbled through the
reaction for 60 seconds followed by the addition of
Dichlorobis(triphenylphosphine)palladium (0) (6.75 g, 9.6
mmol). The reaction was 15 heated to 80 C overnight
followed by aqueous work up using MOEt and a solution of
K2CO3. After filtration over celite, the organic layer
was dried (MgSO4) and concentrated in vacua. A first
fraction of compound (10.2g) was obtained by
crystallization in the solvent (dichoromethane). The
filtrate was purified by column chromatography (CH2Cl2
100% and 042C12/Me0H : 95/5) . The two fractions were 20
gathered and washed with diisopropylether to give the
title compound as a yellow solid (12.7 g, 68 %).
Example 61: step e
6-(Difluoro-1-6-(1methyl-IH-pyrazol-4-y1)-11,2,41triazolo
l4,3-blpylidazin-3-yll25 methyl)-quinoline A mixture of
3-chloro-6-(1-methyl-1H-pyrazol-4-y1)-pyridazine (step d)
(4.57g. 23.6mmol) and difluoro-quinolin-6-yl-acetic acid
hydrazide (step c) (5.60 g, 23.6 30 mmol) in n-butanol
(125 mL) was heated to 130 C overnight. The mixture was 



WO 20071075567PCT/US2006/048241 cooled to room
temperature, followed by aqueous work up using AcOEt and
a solution of K2CO3. The organic layer was dried (MgSO4)
and concentrated in vacua. The residue was purified by
flash column chromatography (first chromatography :
CH2C12 100% and CH2C12/Me0H : 88/12 followed by another
column with 5 toluene/iPrOH/ NILICH : 85/15/2) to give
the title compound (5.5g, 62%). M.p = 199.7C Example 61:
Synthesis of the hydrochloride salt 10To 1g (2.65 rrunol)
of
6-(difluoro[6-(imethyl-111-pyrazol-4-y1)-(1,2,41triazolo[
4,3- b]pyridazin-3-y11-methyl)-quinoline in Me0H (5 mL)
is added dropwise 2 mL of HC1 in isopropanol (5 to 6N).
The precipitate is filtered and dried under vacuum to
yield 1.01g of the hydrochloride salt (C191113F2N7, 1.30
Ea, 0.60 H20). 11-1 NMR (DMSO) : 5 9.26(1H, d, J= 4.5
Hz), 9.16 (111, d, J= 8.0 Hz), 8.70 (1H, s), 15 8.58-8.48
(2 H, m), 8.27 (1 H, d, J = 9.1 Hz), 8.09 (1 H, s), 7.97
(1 H, dd, J = 8.3 Hz, 4.8 Hz), 7.85 (1 H, d, J = 10 Hz)
3.93 (3 1-1, s). Anal (C191-113F2N2, 1.30 HC1, 0-60 H20)
Calcd C. 52.41; H, 3.59; N. 22.52. Found C, 52.19; 1-1,
3.72; N, 22.53. Alternatively, the title compound can be
prepared as described in Example 57. 20 IH-NMR (DMS0): b
9.30 (1H, d, J = 4.1 Hz), 9.16 (1H, d, J = 8.4Hz), 8.80
(1H, s), 8.51 (3H, m), 8.33 (1H, d, I = 8.6 Hz), 8.09
(IH, s), 8.04 (1H, ra), 7.86 (1H, d, J = 9.7 Hz), 3.93
(3H, s). ESI-MS (m/z): Calcd. For C19F113F2N2: 377.36;
found: 378.4 (M+H). 25 Example 62
3-(2,3-Dihydro-benzofaran-S-ylmethy0-6-(1-methyl-IH-pyraz
ol-4-y1)- 11,2,4ftriazolo[4,3-blpyridatine    120  WO
201171075567PCT/US2006/04824 I The title compound was
prepared as described in Example 47. /11-NMR (DMS0): 8.78
(111, s), 8.33 (111, d, J = 8.6 Hz), 8.09 (1H, s), 7.86
(1H, d, J = 9.7 Hz), 7.08 (111, d, J = 9.6 Hz), 6.87 (1H,
m), 6.64(1H, d, J 8.3 Hz), 5.11 (2H, s), 4.53 (2H, t, J =
8.8 Hz), 3.92 (311, s), 3.20 (2H, t, J = 8.6 Hz), ESI-MS
(rn/z): Calcd. For CisHI6N60: 5 332.14; found: 333.3
(M+H). 



Example 63
6-1641-Methyl-IH-pyrazol-4-310-11,2,41triazolo[4,3-Ityrid
azin-3-ylmethylk 10guinoline 1-oxide 'N The title
compound was prepared as described in Example 47. 1H-NMR
(CDC13): 6 8.71 (1H, d, J = 8.8 Hz), 8.48 (1H, d,./ = 6.0
Hz), 8.06 (1H, d, J = 9.5 Hz), 7.98 (111, s), 7.90 (311,
m), 7.66 (1H, d, J = 8.5 Hz), 7.30 (2H, m), 4.78 (211,
s), 4.01 (3H, s). 15 EM-MS (m/z): Calcd. For C191115N70.
357.13; found: 358.20 (M+H). Example 64
6-(6-Pyrimidin-5-y1-11,2,0riazolof4,3-1qpyridazin-3-ylmet
hyl)-guinoline 20 The title compound was prepared as
described in Example 47. 111-NMR (HMSO): 6 9.50 (111, s),
9.38 (111, s), 8.86 (111, dd., J = 5.6, 1.8 Hz), 8.57
(111, d, J = 9.5 Hz), 8.33d, J= 8.6 Hz), 8.07 (1H, d, J=
9.7 Hz), 8.00 (211, m), 7.84 (1H, dd, J = 8.9, 2.0 Hz),
7.71 (1H, q, J = 4.4 Hz), 4.86 (2H, s). EM-MS (adz):
Calcd. For C151-113N7: 25 339.12; found: 340.30 (M+H).
Example 61  WO 2007/075567PCTIUS2011161048241
6-(6-Quinolin-3-y1-11,2,4thriazolo14,3-1dpyrIdazin-3-ylme
thyl)-quinoline The title compound was prepared as
described in Example 47. 1H-NMR (DMS0): 9.60 (1H, d, J=
2.2 Hz), 9.13 (1H, d, J= 2.3 Hz), 8.86 (HI, d, J = 4.1
Hz), 8.56 (1H, 5d, J = 9.6 Hz), 8.35 (1H, d, J = 8.6 Hz),
8.12 (3H, m), 8.04 (211, m), 7.91 (2H, m), 7.74 (1H, t,
J= 8.1 Hz), 7.51 (111, q, J = 4.2 Hz), 4.89 (2H, s).
ESI-MS (m/z): Calcd. For C241-116N6: 388.14; found:
389.30 (M+H). Example 66
1064Difluoro-(6-quinolin-3-y111,2,41triazolo[4,3-b]pyrida
zin-3-y1)-methyll-quinaline 'N The title compound was
prepared as described in Example 57. 1H-NMR (DMS0): 5
9.52 (1H, d, J = 2.2 Hz), 9.01 (1H, d, J = 4.2 Hz), 8.64
(1H, d. Jr= 2.1 Hz), 8.36 (2H, d, J = 8.6 Hz), 8.30 (214,
m), 8.23 (1H, m), 8.11 (111, m), 7.95 (111, d, J = 7.6
Hz), 157.85 (214, m), 7.69 (11-1, m), 7.50 (111, q, J=
4.1 Hz). ESI-MS (m/z): Calcd. For 



C241114F2N6: 424.12: found: 425.30 (M+H). EXAMPLE 67
202-Chloro-6-(6-pyridin-3-y141,2"41triazolo[4,3-1]pyridaz
in-3-ylmethyl)-quinoline CI Example 67: step a
25(1-Hydroxy-quinolin-6-y1)-acetic acid methyl ester  WO
201171075567PCT/US2006/048241  m-Perchlorobenzoic acid
(6.85g, 39.8mmol) was added to a solution of commercially
available quinolin-6-yl-acetic acid methyl ester (5.00g,
24.8rnmol) in 1,2- 5 dimethoxyethane at room temperature
and stirred for 2 hours. Water was added and, the
solution was basified to pH 9-10 with saturated potassium
carbonate and the product was extracted with ethyl
acetate to give quantitative yield of
(1-hydroxyquinolin-6-y1)-acetic acid methyl ester. 111
NMR (400 MHz, CDC13) 57.99 (d, 1H, 1=8.4Hz), 7.93 (d,
111, J=8.411z), 7 65 tin, 111), 7.60 (m, 111), 7.32 (d,
1H, J=8.8Hz), 107.19 (s, 1H), 174 (s, 211), 3.65 (s, 3H).
Example 67: step b (2-Chloro-quinalin-6-yl)-acetic acid
methyl ester -0,rr 0 15 (1-Hydroxy-quinolin-6-y1)-acetic
acid methyl ester (1.0g, 4.61mmol) was refluxed for 25
minutes in phosphorous oxychloride (30rnL). The excess
phosphorous oxychloride was evaporated, saturated sodium
bicarbonate was added and the crude mixture was extracted
several times with ethyl acetate. The product was
purified via silica gel 20 column chromatography in
hexane: ethyl acetate (1:1) to give 0.219g (20%) of (2-
chloro-quinolin-6-y1)-acetic acid methyl ester. 111 NMR
(400 MHz, CDCI3) 7.99 (d, 1H, J=8.4Hz), 7.93 (d, 1H,
J=8.8Hz), 763 (m, 1H), 7.60 (dd, 111, J=2.0, 8.4Hz), 7.30
(d, 1H, .1=8.8Hz), 3.73 (s, 2H), 3.64 (s, 3H).  WO
20071075567PCT/US2006/048241 reaction was evaporated to
give (2-ehloro-quinolin-6-y1)-acetic acid hydrazide. This
compound was not purified and was used directly in the
next step. `11NMR (400 MHz, DMSO-d6) 6 9.39 (m, I H),
8.43 (d, 1H, J=9.2Hz), 7.91 (m, 2H), 7.75 (m, 1H), 7.58
(m, 1H), 4.30 (bs, 2H), 3.57 (s, 211). 



Example 67: step d
2-Chloro-6-(6-pyridin-3-y1-[1,2,4]triazolo[4,3-b]pyridazi
n-3-ylmethyl)-quinoline    10
(2-Chloro-quino1in-6-yI)-acetic acid hydrazide (0.030 g,
0.127 mmol) and 3-chloro-6- pyridin-3-yl-pyridazine
(0.024g. 0.127 mrnol) were heated to reflux in butanol
(0.5 mL) for several hours. The reaction was cooled to
room temperature and filtered. The filtrate was purified
via reverse phase HPLC on a C18 column eluting with
15acetonitrile in water (0.1% TEA) to give 0.017g (35%)
of 2-chloro-6-(6-pyridin-3-yl-
E1,2,41triazolo[4,3-b]pyridazin-3-ylmethyl)-quinoline.NMR
(400 MHz, CD30D) 6 9.38 (in, 1H), 8.88 (d, 111, J=5.2Hz),
8.85 (m, 1H), 8.42 (d, 1H, J=9.6Hz), 8.31 (d, 1H,
J=8.8Hz), 8.06 (s, 1H), 8.03 (in, 111), 7.92 (m, 3H),
7.50 (d, Ill, J=8.8Hz), 4.93 (s, 2H). Mass spectrum
(LCMS, ESI pos.): Calcd for C201-113CIN6; found: 373.3,
375.3 20 (Mi-H). EXAMPLE 68
3-(4-Methoxy-benzy1)-646-pyridin-3-y1-0,2,41triazolo[4,3-
blpyridazin-3-ylmethyl)- 25311 quinazolin-4-one  WO
2007/075567PCTal S2006/04824  NN".N "NI  Example 68: step
a 6-lodo-311-quinazolin-4-one  tt. 5 A solution of
2-amino-5-iodo-benzoic acid (5.00g, 19.0rnmol) and
forma_mide (3.43g, 76.0mmol) were heated to 150C for 4
hours and then cooled to room temperature Water was added
and the solution was tittered and washed with water
several times to give 16g (70%) of
6-iodo-1H-quinazolin-4-one. NMR (400 MHz, DMSO-d6) 5 



1012.39 (s, 1H), 8.37 (s, 1H), 8.11 (s,8.09 (dd, 1H,
J=2.0, 8.8Hz), 7.45 (d, 1K J=8.8Hz).
6-Todo-1H-quinazolin-4-one (0.50g, 1.84mmol) was added to
a solution of sodium hydride (0.110g, 2.76mmol) in THE
(10mL) and stirred at room temperature for one hour.
1-Chloromethy1-4-methoxy-benzene (0.345g, 2.21mmol) was
added and the reaction was stirred for several hours.
Water was added and the crude product was 20 extracted
from ethyl acetate and evaporated in vacua. The product
was purified via silica gel column chromatography in
hexane: ethyl acetate (4:1) to give 0.69g (96%) of
6-iodo-3-(4-methoxy-benzy1)-3H-quinazolin-4 one. '11 NMR
(400 MHz, CDCW 5  8.57 (d, 1H, J=2.0Hz), 8.01 (s, 1H),
7.90 (dd, 1H, J=2.0, 8.8Hz), 7.33 (d, 1H, J=8.8Hz), 7.22
(d, 2H, J=.8.0H1), 6.80 (d, 211, J=8.8Hz), 5.03 (s, 2H),
3.70 (s, 311). Example 68: step c 5
243-(4-11,1ethoxy-benzyl)-4-oxo-3,4-dihydro-quinazolin-6-
ylPmalonic acid diethyl ester 0 0 0 0 A solution of
6-iodo-3-(4-methoxy-benzy1)-3H-quinazolin-4-one (0.69g,
1.75mmol), malonic acid diethyl ester (0.56g, 3.49mmol),
copper iodide (0.016g, 0.090mmol), 10 biphenyl-2-ol
(0.029g, 0.175mmol) and cesium carbonate (0.86g,
2.63mmol) in TI-IF (10mL) was heated to 70C in a sealed
tube for 24 hours. The solution was then cooled to room
temperature, saturated todium bicarbonate was added and
the crude product was extracted from ethyl acetate. The
product was purified via silica gel column chromatography
in hexane: ethyl acetate (1:1) to give 0.51g (69%) of
2-j3-(4- 15
methoxy-benzyl)-4-oxo-3,4-dihydro-quinazolin-6-ylkmalonic
acid diethyl ester. 11-1 NMR (400 MHz, CDC13) 5 8.21 (m,
111), 8.05 (s, 1H), 7.80 (dd, 1H, J=2.0, 8.4Hz), 7.62 (d,
1H, 1=8.4Hz), 7.22 (d, 2H, J=8.8Hz), 6.78 (d, 2H,
J=8.8Hz), 5.05 (s, 2H), 4.69 (s, 1H), 4.15 (m, 4H), 3.70
(s, 3H), 1.19 (m, 6H). 20 Example 68: step d
13(4-Methoxy-benzy1)-4-oxo-3,4-dihydro-quina.zolin-6-ylka
cetic acid methyl ester 0 0 0 0 Sodium hydroxide [2N]
(0.59mL) was added to a solution of 2-[3-(4-methoxy- 



benzy1)-4-oxo-3,4-dihydro-quinazolin-6-y11-malonic acid
diethyl ester (0.250g, 25 0.590mmal) in methanol (5mL)
and stirred at room temperature for several hours. The
crude reaction was then evaporated in vactto, IN HCI was
added and the product was extracted with ethyl acetate to
give 0.141g of [3-(4-methoxy-benzyI)-4-oxo-3,4-
dihydro-quinazolin-6-y1]-acetic acid methyl ester. This
was dissolved in a mixture of toluene/methanol [8/1]
(3mL) and trirnethylsilyldiazomethane [2.0M] (0.22naL)
was 30 added at room temperature and stirred until
bubbling has stopped. The reaction was  WO
20(17/075567PCT/US2006104824 then evaporated in vacua and
purified via silica gel column chromatography in hexane:
ethyl acetate (1:1) to give 0.119g (60%) of
{3-(4-methoxy-benzy1) 4-oxo-3,4-
dihydro-quinazolin-6-ylLacetic acid methyl ester. Mass
spectrum (LCMS, ESI pos.): Calcd for CI9H15N204; found:
339.1, 340.1 (M+H). 5 Example 68: step e
[3-(4-Methoxy-benzy1)-4-caco-3,4-dihydrosquinazolin-6-yll
-acetk acid hydrazide 0 H2N 0rej
(3-(4-Methoxy-benzy1)-4-oxo-3,4-dihydro-quinazolin-6-yll-
acetic acid methyl ester 10 (0.050g, 0.148mmol) and
hydrazine (0.047g, 0.148mmol) were stirred at 50C in
methanol (5mL) for several hours. The reaction was then
cooled to room temperature and filtered to give 0.030g
(60%) of
[3-(4-methoxy-benzy1)-4-oxo-3,4-dihydroquinazolin-6-ylpac
eric acid hydrazide 1HNMR (400 MHz, CD30D) 5 10.09 (s,
1H), 9.33 (s, 1H), 8.85 (m, 1H), 8.53 (d, 1H, J=2.0,
8.411z), 842 (d, 1H, J=8.4Hz), 8.14 (d, 152H, J=8.4Hz),
7.70 (d, 211, 3=8.4Hz), 5.93 (s, 2H), 5.04 (bs, 2H), 4.52
(s, 3H), 4.31 (s, 2H).    Example 68: step f
3-(4-Methoxy-benzy1)-6-(6-pyridia-3-yl-(1,2,4Jtriazolo[4,
3-14pyridazin-3-ylmethyl)- 20 3H quinazolin-4-one
[3-(4-Methoxy-benzy1)-4-oxo-3,4-dihydro-quinazolin-6-yl]-
acetic acid hydrazide 



(0.024g, 0.071mmol) and
3-chloro-6-pyridin-3-yl-pyridazine (0.012 g, 0.063 mrnol)
were heated to 130C in butanol (0.5m0 for several hours.
The compound was 25 purified via reverse phase HPLC on a
C18 column eluting with acetonitrile in water  WO
20071075567PCT/ LI S2006/04824 I (0.1% TEA) to give
0.016g (53%) of 3-(4-methoxy-benzyl)-6-(6-pyridin-3-y1
[1,2,4]triazo1o[4,3-b]pyridazin-3-y1meihy1)-311
quinazolin-4-one. 1H NMR (400 MHz, CDC13) 6 9.08 (m, 1H),
8.71 (dd, 1H, J=4.8, I.6Hz), 8.39 (m, 1H), 8.25 (m, 111,
8.13 (d, 1H, J=9.6Hz), 7.99 (s, 1H), 7.77 (dd, 1H, 1=8.4,
2.0Hz), 7.58 (d, 1H, 5 .1=8.411z), 7.48 (d, 1H, J=9.6Hz),
7.41 (m, 1H), 7.21 (d, 211, J=8.4Hz), 6.77 (d, 211,
J=8.8Hz), 5.05 (s, 211), 5.05 (s, 211), 4.71 (s, 2H),
3.70 (s, 3H). Mass spectrum (LCMS, ES! pos.): Caled for
C27H21N702; found: 476.1, 477.2 (M+H). EXAMPLE 69 10
646-Pyridin-3-yl-ll,2,41tnnzolo(4,3-151pyridetzin-3-ylmet
hyl)-3H-quinazolin-4-one I N 3-(4-Methoxy-benzy1)-6-(6
-pyridin-3-y141,2,4]triazolo [4,3-b]pyridazin-3-ylmethyly
15311 quinazolin-4-one (0.010 mg, 0.021 .nunol) was
treated with trifluomacetic acid (1 niL) and anisole (0.1
mL) and heated to 90C for 18 hours. The compound was
purified via reverse phase HPLC on a C18 column eluting
with acetonitrile in water (0.1% TEA) to give 0.0026 g
(35%) of 6-(6-pyridin-3-y111,2,41triazolo[4,3-
b]pyridazin-3-ylmethyl)-3H-quinazolin-4-one.NMR (400 MHz,
DMSO-d6) 209.32 (in, 111), 8.79 (in, 111), 8.53 (in,
2II), 8.20 (m, 1H), 8.10 (s, 1H), 8.03 (d, 1H, J=10.0Hz),
7.89 (d, 1H, J=8.4Hz), 7.66 (in, 211), 4.80 (s, 211).
Mass spectrum (LCMS, EST pos.): Calcd for C191113N70;
found: 356.3, 357.3 (M+H). EXAMPLE 70 25
646-(1-Methy1-1H-pyrazol-4-y1)-11,2,41triagolo[4,3-b]pyri
dazin-3-yltnethyll- quinazoline  



WO 2007/075567PCTal 52006/048241  Example 70: step a
2-Quinazolirt-6-34-malortic acid diethyl ester 5 0 A
solution of 6-iodo-quinazoline (0.500g, 1.95mmol),
malonic acid diethyl ester (0.93g, 5.81mmol), copper
iodide (0.019g, 0.097mmol), biphenyl-2-ol (0.033g, 10
0.195mmol) and cesium carbonate (0.953g, 2.93mmol) in THF
(5mL) was heated to 70C in a sealed tube for 24 hours.
The solution was then cooled to room temperature,
saturated ammonium chloride was added and the crude
product was extracted from ethyl acetate. The product was
purified via silica gel column chromatography in hexane:
ethyl acetate (1:1) to give 0.39g (80%) of
2-quinazolin-6-yl-malonic acid 15diethyl ester. 1H NMR
(400 MHz, CDC13) 5 9.37 (bs, 21-1), 7.96 (m, 311), 4.78
(s, 1H), 4.18 (m, 4H), 1.19 (m, 611). Example 70: step b
Quinazolin-6-yl-acetic acid 20 HO   Sodium hydroxide (2M]
(0.77mL) was added to a solution of
2-quinazolin-6-ylmalonic acid diethyl ester (0.20g,
0.77mmol) in methanol ( I OmL) and stirred at room 25
temperature for several hours. The reaction was
evaporated, ethyl acetate was added and then IN HC1 was
added dropwise until the compound went into the organic
layer.  WO 2007/075567PCTI1JS2006/048241 The organic
layer was evaporated to give 0.123g (85%) of
quinazolin-6-yl-acetic acid. IH NMR (400 MHz, DMSO-d6)6
9.56 (s, 111), 9.26 (s, 111), 7.95 (m, 3H), 3.85 (s, 2H).
5 Example 70: step c Quinazolin-6-ytacetic acid hydrazide



A solution of quinazolin-6-yl-acetic acid (0.025g,
0.133mmol), thionyl chloride 10, (0.1mL) and methanol
(2mL) was heated to 60C for 6 hours. The reaction was
cooled to room temperature and evaporated several times
with dichloromethane to give quinazolin-6-yl-acetic acid
methyl ester. This was dissolved in a solution of
methanol (2mL) and hydrazine (0.061mL) and stirred at
room temperature for several hours. The reaction was
evaporated in vacuo to give quinazolin-6-yt-acetic acid
hydrazide. 15111NMR (400 MHz, DMSO-d6) 6 9.56 (s, IH),
9.33 (bs, 1H), 9.26 (s, 1H), 7.96 (m, 311), 4.25 (bs,
211), 3.84 (s, 211).     Example 70: step d
6-1.6-(1-Methyl-IH-pyrazol-4-y1)-11,2,4qtriazolo[4,3-1@yr
idazin-3-ylmethyl] 20 quinazoline  Quinazolin-6-yl-acetic
acid hydrazide (0.032 g, 0.158 rnmol) and 3-chloro-6-(1-
methyl-1H-pyrazol-4-y1)-pyridazine (0.031 g, 0.158 mmol)
were heated to 165C in 25butanol (2 mL) for five hours.
The reaction was cooled to room temperature, evaporated
in vacuo and purified via silica gel column
chromatography eluting with 5% methanol in
dichloromethane to give 0.0031g (7%) of
646-(1-methy1-1Hpyrazol-4-y1)11,2,4}triazolo[4,3-b]pyrida
zin-3-ylmethyThquinazoline. 1H NMR (400 MHz, CD30D) 6
8.45 (s, 1H), 8.29 (s, 111), 8.06 (d, 2H, J=9.611z), 7.60
(d, 2H,  WO 20071075567PCMJS20061048241 1.--9.6Hz), 7.55
(m, 1H), 7.17 (d, 1H, J=8.0Hz), 6.08 (s, 1H), 4.58 (m,
2H), 3.89 (s, 3I-I). Mass spectrum (LCMS, ESI pos.):
Calcd for CisHiaNs; found: 343.3 (M+H). EXAMPLE 71
646-(1-Meihyl-1H-pyrazol-4-y1)41,2,41triazalo[4,3-blpyrid
azin-3-ylmethyli- qteinoxaline  Example 71: step a
6-lodo-quinoxaline  15 A solution of
4-iodo-benzene-1,2-diamine (0.46g, 1.96ramol), ethanedial
[40% in water] (2.25mL), acetic acid (1mL) and ethanol
(20mL) were heated to 100C for several hours and then
cooled to room temperature. Water was added and the crude



product was extracted with ethyl acetate. The product was
purified via silica gel 20 column chromatography with
hexane: ethyl acetate (1:1) to give 0.323g (64%) of 6-
iodo-quinoxaline. 114 NMR (400 MHz, CDC13) 5 8.77 (dd,
2H, 1=2.0, 8.8Hz), 8.46 (d, 1H, 2.0Hz), 7.96 (dd, 114,
J=2.0, 8.8Hz), 7.75 (d, 1H, 1=8.8Hz). Example 71: step b
25 Quinoxalin-6-yl-aeetie acid    A solution of
6-iodo-quinoxaline (0.323g, 1.26mmo1), malonic acid
diethyl ester 30(0.404g, 2.52mmol), copper iodide
(0.0.12g, 0.063mmol), biphenyl-2-ol (0.021g, 0.126mmol)
and cesium carbonate (0.616g, 1.89mmol) in THE (5mL) was
heated to 70C in a sealed tube for 24 hours. The solution
was then cooled to room temperature,  WO
2007/075567PCT/US2006104824 I water was added and the
crude product was extracted from ethyl acetate. The
product was purified via silica gel column chromatography
in hexane: ethyl acetate (1:1) to give
2-quinoxalin-6-yl-malonic acid diethyl ester.
2-quinoxalin-6-yl-malonic acid diethyl ester (0.066g,
0.229mmo1) was added to a solution of sodium hydroxide
[2N] 5 (0 229mL) in methanol (2inL) and stirred for
several hours at room temperature. The reaction was then
evaporated in vacua, IN HC1 was added and the product was
extracted with ethyl acetate to give 0.030g (70%) of
quinoxalin-6-yl-acetic acid. 11-1 NMR (400 MHz, DMSO-d6)
6 12.6 (bs, 1H), 8.93 (dd, 2H, J=2.0, 6.0Hz), 8.05 (d,
1H, 8.8Hz), 7.99 (in, 1H), 7.79 (dd. 111, 1=2.0, 8.8Hz),
3.89 (s, 2H). 10 Example 71: step c
Quinoxalin-6-yl-acetic acid hydrazide H2N,N 15
Trimethylsilyldiazomethane [2.0M in hexanes] (0.08mL) was
added dropwise to a solution of quinoxalin-6-yl-acetic
acid (0.030g, 0.159mmol) in toluene/methanol [8/1]
(0.5mL) and stirred until the bubbling stopped. The
reaction was then evaporated and the crude product was
purified via silica gel column chromatography in hexane:
ethyl 20acetate (1:1) to give 0.013g of
quinoxalin-6-yl-acetic acid methyl ester. This was added
to a solution of hydrazine (0.10mL) in methanol and
stirred at room temperature overnight. The reaction
mixture was evaporated in vacuo to give 0.019g of
quinoxalin-6-yl-acetic acid hydrazide.IHNMR (400 MHz,
DMSO-d6) 6 9.77 (bs, 1H), 9.35 (m, 2H), 8.46 (d, 1H,
1=8.8Hz), 8.39 (m, 1H), 8.19 (dd, 1H, J=2.0, 8.8Hz),
254.68 (bs, 2H), 4.07 (s, 2H). 



Example 71: step d
646-(1-Methyl-1H-pyrazol-4-y1)-[1,2,0riazolo[4,3-1qpyrida
zin-3-ylmethyll- quinoxaline 30  WO
20(17/075567PCT/US2006104824 I  Quinoxalin-6-yl-acetic
acid hydrazide (0.019g, 0.094 Kuno') and 3-chlor0-6-(1-
methyl-lH-pyrazol-4-y1)-pyridazine (0.018g. 0.094 mmol)
were heated to 125C in 5 butanol (2 nit) for four hours.
The reaction was cooled to room temperature, evaporated
in vacuo and purified via silica gel column
chromatography eluting with 5% methanol in
dichloromethane to give 0.0029g (15%) of
616-(1-methy1-1Hpyrazol-4-y1)41,2,4)triazolo[4,3b]pyrida2
in-3-ylmethyll-quinoxaline. IH NMR (400 MHz, CD30D) 6
8.77 (m, 2H), 8.16 (s, 1H), 8.09 (in, 1H), 8.07 (d, IH,
J=10.0Hz), 10 8.00 (m, 2H), 7.85 (dd, 111, J=8.8,
2.011z), 7.56 (d, 1H, 1=9,6Hz), 4.79 (s, 2H), 3.94 (s,
3H). Mass spectrum (LCMS. ESI pos.): Calcd for C181114N8;
found: 343.3, 344.3 (M+H). Example 72 15
6-(6-BenzolkIthiophen-2-y1-0,2,41friazolo[4,3-Npyridazin-
3-ylmethyl)-quinoline  20 The title compound was prepared
as described in Example 47. 11-1-NMR (CDC13): 69.20-9.13
(111, dd), 8.69-8.67 (1H, d, J = 8.6 Hz), 8.50-8.48 (1H,
d, I = 8.5 Hz), 8.26-8.23 (2H, m), 8.17-8.15 (1H, d, J =
9.8 Hz), 7.95-7.93 (1H, d, J = 7.3 Hz), 7.80- 7.77 (1H,
q, J = 5.0 Hz), 7.69-7.67 (HI, d, 3 = 9.6 Hz), 7.51-7.42
(2H, m), 4.90 (2H, s). EM-MS (m/z): Calcd. For
C231-113N3S: 393.47; found: 394.3. 25 Example 71  WO
20071075567PCT/US2006/048241
6-16-(1H-Pyrazol-4-y1)41,2,41tdazofo0,3-b]pyridazin-3-ylm
ethylkquinolin-l-ol  5 The tide compound was prepared as
described in Example 47. 11-1-NMR (CDC13): 



8.92-8.90 (1H, dd), 8.54-8.53 (1H, d, J = 7.4 Hz),
8.16-8.14 (1H, d, J = 8.8 Hz), 8.06 (1H, m), 8.02-7.97
(2H, m), 7.66-7.60 (2H, m), 7.53-7.48(211, m), 7.08-7.05
(1H, 10m), 7.51-7.42 (2H, m), 4.72 (21-1, s). ESI-MS
(m/z): Calcd. For C181-113N-70: 343.34; found: 345.2.
Example 74
156-1645-Methyl-4,54ihydro-thiophen-2-370-11,2,41triazolo
l43-Ityridazin-3- ylmetityll-quinoline  1\1' N fI N-N  20
The title compound was prepared as described in Example
47. 1H-NMR (CDC13): 8 9.07-8.98 (2H, m), 8.27 (1H, s),
8.16-7,98(311, m), 7.75-7,73(111, d, J = 8.8 Hz),
7.60-7.59 (1H, d, J = 3.8 Hz), 6.79-6.77 (111, m),
4.06-4.02 (1H, t, J = 6.5 Hz), 3.91 (1H, s), 3.21-3.20
(3H, m), 2.45 (3H, s). ESI-MS (m/z): Calcd. For
C20H17N5S: 359.12; found: 358.2. 25 Example 75,  WO
20071075567PCTIUS20061048241
344-(3-Quiaolitt-6-ylmethyl41,2,4)triazolo(4,3-41pyridazi
a-6-y0-pyrazol-1-yll- pyopan-1-o1 5   



The title compound was prepared as described in Example
47. 111-NMR (CDC13): 5 8.94-8.92 (1H, d, J= 6.3 Hz),
8,61-8.59(1H, d, J =8.9 Hz), 8.20-8.17 (1H, d, J =
8.3Hz), 8.05-7.93 (5H, m), 7.71-7.67(111, m), 7.36-7.33
(1H, d, J = 9.6 Hz), 4.72 10 (214, s), 4.22-420 (2H, m),
3.45-3.42 (2H, m), 1.95-1.95 (2H, m). ESI-MS (Si): Calcd.
For C21H19N70: 385.17; found: 386.31_ Example 76
15646-(1H-Pyrazo(-4-y1)11,2,41triazolof4,3-frlpyridazin-3
-ylmethyll-quinoline  The title compound was prepared as
described in Example 47. '14-NMR (CDC13): 209.05-9.02
(1H, d, I = 6.3 Hz), 8.60-8.57 (1H, d, J = 7.5 Hz),
8.27-8.06 (411, m), 7.75-7.73 (1H, d, J = 9.0 Hz),
7.59-7.56 (1H, d, J = 9.8 Hz), 7.50-7.48(111, d, S = 9.8
Hz ), 4.85 (2H, s). ESI-MS (rniz): Calc:d. For C1eH13N7:
327.12; found: 328.32. Example 77 25  WO
2007/075567PCT/LIS2006/048241
646-(5-Chloro-4,5-dihydro-thiophen-2-y1)f1,2,41triazolof4
,3-b]pyridazin-3- ylmethyll-quinoline CI   5 The title
compound was prepared as described in Example 47. 1H-NMR
(CDC13): 8 9.18-9.11 (211, m), 8.38 (1H, s), 8.28-8.22
(3H, m), 8.06-8.04 (1H, q, J = 5.3 Hz), 7.91-7.89 (1H, d,
J = 9.0 Hz), 7.80-7.79(111, d, J = 4.2 Hz), 7.14-7.13(1H,
d, J = 4.0 Hz), 4.94 (2H, s). ESI-MS (m/z): Calcd. For
C191114CIN5S: 377.05; found: 378.3. 10 Example 78 



616-(3H-Benzotriaz01-5-y1)411,2,41triazolo[4,3-b]pyridazi
n-3-ylmethylj-quinoline 15   The title compound was
prepared as described in Example 47. 11-1-NMR (CDC13):
89.02 (1H, s), 8.61-8.60 (1H, d, J = 3.7 Hz), 8.22-8.19
(1H, d, J = 8.0 Hz), 8.13-8.11 (1H, d, J = 9.6 Hz), 7.78
(1H, s), 730-7.68 (111, d, I = 8.5 Hz), 7.55-7.57(1H, d,
J = 209.6 Hz), 7.47-7.44 (11-1, 9, J = 4.5 Hz), 7.40-7.37
(113, d, J = 10.4 Hz), 4.67 (211, s). ESI-MS (rn/z):
Calcd. For C2IHI4N8: 378.13; found: 379.3. Example 79
25646-12-Methy1-311-benzoimidazol-5-y1,147,2,41triazolo[4
,3-blpyridazin-3-yhnethyll- quinoline  WO
2007/075567PCT/US2006/048241  The title compound was
prepared as described in Example 47. 'H-NMR (CDC13): S
9.15 (1H, s), 8.76-75 (1H, d, J = 3.7 Hz), 8.45-8.42 (IH,
d, J = 8.0 Hz), 8.30-8.27 5(IH, d, J = 9.6 Hz), 7.84-7.81
(IH, d, .1 = 9.6 Hz), 7.69 (1H, s), 7.54-7.52(111, d, J =
9.6 Hz), 7.43-7.40 (1H, d, J = 8.3 Hz), 4.78 (2H, s),
2.66 (3H, s). ESL-MS (rn/z): Calcd. For C231117N1:
391.15; found: 392.3. Example 80 10
646-(111-Indol-2-1,1)-[1,2,,Oriazolo14,3-Npyridazin-3-ylt
nethfil-quinoline  15 The title compound was prepared as
described in Example 1. `11-NMR (DMSO-d5): 8 11.94 (1H,
s), 9.21 (1H, m), 9.04 (1H, d, J = 8.9 Hz), 8.43 (1H, s),
8.40 (1H, d, J = 9.8 Hz), 8.32 (1H, d, J= 8.5 Hz), 8.26
(1H, m), 8.04 (1H, d, J= 9.7 Hz), 8.00 (1H, dd, J= 8.4
Hz, 5.0 Hz), 7.67 (1H, d, J= 7.8 Hz), 7.59 (1H, d, J =
8.1 Hz), 7.53 (111, d, J= 1:2 Hz), 7.27 (1H, t, J = 7.6
Hz), 7.09 (HI, t, J = 7.7 Hz), 4.97 (2H, s). ES1-MS
(m/z): 20Calcd. For C231-116N6: 376.1; found: 377.3
(M+H). Example 81 



256-(6-Benzofuran-2-y141,2,41friazolo[4,3-b]pyridaz(n-3-y
lmethyl)-quinoline  WO 20071075567PCT/US2006/048241  The
title compound was prepared as described in Example L.
111-NMR (DMSO-d6): 8 9.07 (1H, in), 8.75 (1H, m), 8.49
(11-1, d, .1 =9.9 H2), 8.17 (211, in), 8.06 (211, m),
8.00 5(LH, d, J = 9.9 Hz), 7.80 (3H, m), 7.51 (1F1, m),
7.38 (1H, t, J = 7.1 Hz), 4.88 (2H, s). ESI-MS (m/z):
Oiled. For C231-115N50: 377.1; found: 378.3 (M+H).
Example 82 10
3-(2-Methyl-benzothiazo(-6-ylmethyl)-6-(1-methyl-111-pyra
zol-4-y1)41,2,41 triazolo[4,3-blpyridazine  15 The title
compound was prepared as described in Example 1.NMR
(CDC13/CD30D) 58.07 (1H, d, J = 9.8 Hz), 8.03 (2H, m),
7.90 (111, m), 7.86 (1H, d, J = 8.3 Hz), 7.55 (LH, dd, =
8.3 Hz, 118 Hz), 7.39 (111, d, J = 9.7 Hz), 4.70 (211,
s), 4.02 (3H, s), 2.81 (3H, s). ESI-MS (m/z): Calcd. For
CisHi5N7S: 361.1; found: 362.3 20 (M+H). Example 83
255-(3-Quinolin-6-ylmethyl-[1,2,41triazolo[4,3-b]pyridazi
n-6-A-nicotinonitrile  WO 2007/075567PCUUS21106/048241 CN



The title compound was prepared as described in Example
1. 1H NMR (CDC13/CD30D) 69.39 (1B, d, J = 2.2 Hz), 9.05
(1H, d, J = 1.8 Hz), 8.83 (1H, dd, J 5=4.3 Hz, 1.5 Hz),
8.58 (1H, t, J= 2.0 Hz), 8.34 (111, d, J= 9.6 Hz), 8.21
(111, m), 8.05 (111, d, J= 8.8 Hz), 7.93 (1H, d, = 1.7
Hz), 7.80 (1H, dd, J = 8.9 Hz, 2.0 Hz), 7.71 (1H, d, J =
9.9 Hz), 7.47 (1H, dd, J = 8.3 Hz, 4.5 Hz), 4.88 (2H, s).
ESI-MS (m/z): Calcd. For C211-113N7: 363.1; found: 364.3
(M+H). 10 Example 84
646-(1H-Indol-5-y1)-[1,2,41triazolor4,3-b]pyridazin-3-ylm
ethyll-quinoline 15   The title compound was prepared as
described in Example 1. IH-NMR (DMSO-d6): 8 11.50 (1H,
s), 9.25 OH, d, J = 4.0 Hz), 9.12 (1H, d, J = 8.3 Hz),
8.39 (4H, m), 8.23 (1H, dd, J = 8.8 Hz, 1.9 Hz), 8.08 (I
H, d, J = 9.9 Hz), 8.04 (IH, dd, .1 = 8.3 Hz, 5.2 20 Hz),
7.87 (1H, dd, J= 8.6 Hz, 1.5 Hz), 7.55 (1H, d, J = 8.6
Hz), 7.47 (1H, t, J = 2.7 Hz), 6_58 (111, s), 4.94 (211,
s). ESI-MS (m/z): Calcd. For C23H16N6: 376.1; round:
377.3 (M+1-1). 25Example 85
6-16-(1-Methyl-1H-indol-.5-y041,2,4)triazolof4,3-bJpyrida
zin-3-ylmethyll-quindine 139   The product of the
preceding example (11074 g, 0.197 mmol) was dissolved in
dry 5 N,N-dimethylformamide (10 mL) under argon, treated
with 60% sodium hydride in mineral oil (0.014 g, 0.350
amid), and stirred at ambient temperature for 20 mins.
The reaction was treated with iodomethane (0.020 mL, 0
320 mmol) via syringe, stirred another 18 h, diluted with
water, and extracted three times with dichloromethane and
twice with ethyl acetate. The combined organic layers
were 10 washed with brine, dried over Na2SO4, filtered,
and the filtrate evaporated in vacuo giving an amber
solid. This was dissolved in hot anhydrous acetonitrile
(10 rnL), treated dropwise with 0.53 N HCUMeCN (0.75 mL,
0.40 mmol) with shaking, and cooled to 0C. The suspension
was filtered over a fine glass frit and the solids washed
twice with ether and dried under high vacuum giving the
title compound as an orange 15 solid. 'H-NMR (DMSO-d6): 8
9.24 (HI, d, J = 4.1 Hz), 9.10 (1H, d, J = 8.3 Hz), 8.38
(4H, in), 8.22 (1H, d, J = 8.6 Hz), 8.09 (1H, d, J = 10.1
Hz), 8.04 (1H, m), 7.93 (1H, d, J = 8.5 Hz), 7.61 (111,
d, J = 8.8 Hz), 7.45 (1H, s), 6.58 (1H, s), 4.94 (211,
s), 3.85 (3H, s). ES1-MS (m/z.): Calcd. For C111113N6:
390.1; found: 391.3 (M+H). 



20 ExamPle 86
6-(Difluoro-1612-metityl-pyridin-4-371)41,2,41triazolo[4,
34]pyridazin-3-y1J-methyl)- quinoline 25   WO
201171075567PCTIUS2006/048241 The title compound was
prepared as described in Example 1. 1H-NMR (DMSO-d6): 8
9.15 (1H, bs), 8.86 (2H, m), 8.80 (114, d, J= 10.6 Hz),
8.67 (1H, s), 8.33 (1H, d, J =- 7.9 Hz), 8.28 (IH, d, J =
10.1 Hz), 8.20 (3H, in), 7.83 (1H, m), 235 (3H, s).
ES1-MS (m/z): Calcd. For C211-114N6F2: 388.4; found:
389.3 (M+H). Alternatively, the Peppsi- 5iPr catalyst
with KOtBu and isoprpyl alcohol may be used in piacc of
Pd(PPh3)4 with Na2CO3 in dioxane. Example 87 10
646-(2-illethyl-pyridin-4-y041,2,41triazolo[4,3-bjpyridaz
in-3-ylinethyll-quinoline  15 The title compound was
prepared as described in Example 1. 1H-NMR (CDCI3): 3
8.88 (1H, dd, J = 4.3 Hz, 1.8 Hz), 8.70 (1H, d, J= 4.6
Hz), 8.21 (1H, d, J= 9.5 Hz), 8.11 (1H, m), 8.08 (1H, d,
J= 8.5 Hz), 7.89 (1H, d, J= 1.8 Hz), 7.84 (1H, dd, J= 8.6
Hz, 2.0 Hz), 7.61 (114, s), 7.58 (1H, m), 7.52 (111, d, J
= 9.8 Hz), 7.39 (IF, dd, J = 8.3 Hz, 4.3 Hz), 4.86 (2H,
s), 2.68 (3H, s). ESI-MS (rn/z): Calcd. For C2IFII6N6:
352.1; 20 found: 353.3 (M+H). Example 88
543-Quinolin-6-fimethyl41,2,4Priazolo[4,3-b]pyridazin-6-y
1)-pyridin-2-ylamine 25  The title compound was prepared
as described in Example 1. 11-1-NMR (DMSO-d6): 8 8.85
(1H, dd, J= 4.4 Hz, 1.8 Hz), 8.68 (1H, d, J= 2.0 Hz),
8.32 (1H, m), 8.30 (IF, d,  



WO 20071075567PCT/US2006104824 J = 9.9 Hz), 8.09 (1H, dd,
J = 8.8 Hz, 2.6 Hz), 7.97 (211, m), 7.86 (1H, d, J = 9.9
Hz), 7.80 (1H, dd, J= 8.6 Hz, 2.1 Hz), 7.50 (1H, dd, J =
8.3 Hz, 4.1 Hz), 6.64 (2H, bs), 6.57 (1FI, d, J= 8.6 Hz),
4.77 (211, s). ESI-MS (adz): Calcd. For C20H15N7: 353.1;
found: 354.3 (M+H). 5 Example 89
6-16-(6-Methoxy-pyridin-3-y1)41,2,41triazolo(4,3-b]pyrida
zin-3-ylmethylkquinoline Me0 Thip  The title compound was
prepared as described in Example 1. 111 NMR (CDC13/CD30D)
6 8.87 (1H, dd, J = 4.0 Hz, 1.8 Hz), 8.74 (IH, d, J = 2.0
Hz), 8.15 15(1H, d, J = 9.9 Hz), 8.14 (1H, dd, J= 8.8 Hz,
2.5 Hz), 8.10 (1H, m), 8.06 (IH, d, J = 8.9 Hz), 7.87
(IH, m), 7.84 (111, in), 7.49 (1H, d, I = 9.8 Hz), 7.37
(1H, dd, J= 8.2 Hz, 4.1 Hz), 6.90 (1H, d, J = 8.8 Hz),
4.82 (2H, s), 4.03 (3H, s). ESI-MS (rtiz): Calcd. For
C211-116N60: 368.1; found: 369.3 (M+H). 20 Example 90
5-(3-Quinolin-6-ylmethy1-17,2,41triazoloN,3-Alpyridazirt-
6-y1)-211-pyridin-2-one 25   The product of the preceding
example (0.063 g, 0.171 mmol) was dissolved in dry
dichloromethane (5 mL) under argon, treated with IN boron
tribromide in dichloromethane (1.25 mL, 1.25 mmol), and
stirred at ambient temperature for 18 h. 30 The reaction
was not complete by TLC, so it was heated to 50C under
reflux  WO 2007/075567PCT/US2006/04824 I condenser for 20
h, cooled to ambient Iemperature, and quenched with
saturated aqueous NaHCO3. The aqueous layer was extracted
several times with dichloromethanc and ethyl acetate,
and. the combined organic layers were washed with water
and brine, dried over Na2SO4, and filtered. The
evaporated filtrate was 



5 then purified by preparative TLC on silica gel (20%
Me0H/CH2C12) giving the title compound as a light yellow
solid. 11-1 NMR (CDC13/CD30D) S 8.82 (1H, dd, J = 4.3 Hz,
2.6 Hz), 8.19 (1H, d, J = 8.3 Hz), 8.15 (IH, d, J= 9.9
Hz), 8.14 (1H, dd, J=9.6 Hz, 2.7 Hz), 8.05 (1H, d, J =
8.6 Hz), 8.01 (1H, d, J = 2.7 Hz), 7.88 (1H, s), 7.83
(111, dd, J= 8.6 Hz, 1.8 Hz), 7.51 (1H, d, J = 9.6 Hz),
7.45 (1H, dd, J = 8.3 Hz, 4.3 Hz), 106.71_ (1H, d, J =
9.9 Hz), 4.81 (2H, s). ESI-MS (m/z): Oiled. For
C201114N60: 354.1; found: 355.4 (M+FI)_ Example 91 15
5-(6-Pyridin-3-y141,2,4ftriazolo[4,3-Ityridazin-3-ylmethy
l)-quinoline  20 The tide compound was prepared as
described in Example 1. 11-1 NMR (CDC13/CD30D) 6 9.16
(1H, d, J = 1.6 Hz), 8.92 (2H, m), 8.80 (1H, dd, J = 4.3
Hz, 1.6 Hz), 8.18 (1H, d, J = 9.6 Hz), 8.16 (1H, m), 8.05
(IH, d, J= 8.3 Hz), 7.76 (1H, m), 7.69 (1H, dd, J= 8.3
Hz, 7.0 Hz), 7.51 (1H, d, J = 9.6 Hz), 7.49 (2H, m), 5.09
(2H, s). ESI-MS (m/z): Calcd. For C201-11.1N6: 338.1;
found: 339.3 (M4-1-1). 25 Example 92
342-Methyl-benzothiazol-6-ylmethyl)-6-pyridin-3-y111,2,41
1riazolor4,3-Hpyridazine 30  WO
2007/075567PCO1iS20061048241  The title compound was
prepared as described in Example 1. '14 NMR (CDC13/CD30D)
59.17 (1H, d, J = 1.7 Hz), 8.77 (III, dd, J = 4.9 Hz, 1.3
Hz), 8.30 5(111, dd, J = 6 Hz, 2 Hz), 8.25 (1H, d, J =
9.5 Hz), 7.92 (1H, d, J = 1.3 Hz), 7.87 (HI, d, J = 8.3
Hz), 7.67 (IH, d,J = 9.9 Hz), 7.57 (2H, m), 4.77 (2H, s),
2.81 (3H, s). ESI-MS (Ink): Calcd. For C191114N6S. 358.1;
found: 359.2 (M+H). 10Example 93
6-16-(1-Methy1-1H-pyrazol-4-y1)41,2,4ftriazolo[4,3-Npyrid
azin-3-firnethyl]- benzothiazol-2-ylamine   



The title compound was prepared as described in Example L
'H-NMR (DMSO-do): 8 8.67 (2H, bs), 8.54 (11-1, s), 8.31
(1H, d, J = 9.9 Hz), 8.18 (1H, s), 7.82 (1H, d, J = 1.1
Hz), 7.67 (11-1, d, J = 9.9 Hz), 7.37 (211, m), 4.55 (2H,
s), 3.94 (3H, s). ESI-MS (m/z): 20 Calcd. For C171114NgS:
362.1; found: 363.2 (M+H). Example 94
25Dimethyl-(646-(1-methyl-M-pYrazol-4-y1)41,2,41triazolo[
4,34,1pyridazin-3- ylmethylkbenzothiazol-2-y1Famine  The
product of the preceding example (0.046 g, 0.127 !wool)
was dissolved in dry N,N-dimethylformamide (5 m1..) under
argon, treated with 60% sodium hydride in mineral oil
(0.013 g, 0.325 mmol) and iodomethane (0.040 mL, 0.642
mmol), and 5stirred at ambient temperature for 4 h. The
reaction was concentrated to dryness in vacua, dissolved
in 10% Me0H/CH2C12, filtered, and the filtrate purified
twice by preparative TLC on silica gel (first with 10%,
then 5% MeOH/C112C12) giving the title compound as a
yellow solid. 1HNMR (CDC13) 6 8.02 (1H, d,./ = 9.6 Hz),
7.98 (1H, m), 7.91 (1H, s), 7.67 (111, d, J = 1.8 Hz),
748 (1H, d, J = 8.4 Hz), 7.38 (1H, in), 107.23 (1H, d, J
= 9.6 Hz), 4.61 (2H, s), 4.01 (3H, s), 3.17 (611, s).
ESI-MS (m/z): Calcd. For C191138N8S: 390.1; found: 391.3
(M+H). Example 95  15
646-(2-Chloro-ppidin-4-y1)41,2,41triazolo[4,3-b]pyridazin
-3-ylmethyll-quinoline  20 The title compound was
prepared as described in Example 1. 1H-NMR (DMSO-d6): 5
8.44 (111, dd, J = 4.3 Hz, 1.5 Hz), 8.59 (1H. d, J = 4.6
Hz), 8.30 (111, d, J= 9.8 Hz), 8.20 (1H, in), 8.06 (1H,
d, 1= 8.5 Hz), 7.93 (1H, m), 7.88 (111, m), 7.82 (111,
dd, 1= 8.8 Hz, 2.0 Hz), 7.77 (IH, dd, J 5.3 Hz, 1.5 Hz),
7.63 (1H, d, f= 9.5 Hz), 7.45 (111, dd, I = 8.4 Hz, 43
Hz), 4.87 (2H, s). ESI-MS (m/z): Calcd. For C201113N6CI:
372.1; 25 found: 373.4 (M+H). Example 96
30543-Quinolin-6-ylmetht[1,2,411riazolo[4,3-b]pyridazin-6
-y1)-pyridine-2- carbonitrile  WO
20071075567PCT/US20061648241 



The title compound was prepared as described in Example
1. 114 NMR (CDC13/CD30D) 69.31 (111, d, J -= 2.3 Hz),
8.83 (1H, dd, J = 4.5 Hz, 1.6 Hz), 8.42 5(1H, dd, = 8.2
Hz, 4.2 Hz), 8.33(1W d, J = 9.6 Hz), 8.19 (1H, m), 8.05
(1H, d, J = 8.7 Hz), 7.94 (1H, d, J = 8.1 Hz), 7.89 (114,
d, = 1.6 Hz), 7.81 (111, dd, J = 8.7 Hz, 1.9 Hz), 7.69
(1H, d, J = 9.7 Hz), 7.45 (1H, dd, J = 8.4 Hz, 4.3 Hz),
4.87 (s, 211). ES1-MS (m/z): Calcd. For C211113N7: 363.1;
found: 364.3 (M+H). 10Example 97
(543-(Diaoro-quinolin-6-yi-methy041,2,41triazolo14,3-b]py
ridazin-6-yll thiopheri-
2-y1)-(4-methyl-piperazin-1-y0-methanone 15   Example 97:
step a 5-(6-Chlora-pyridazin-3-A-thiophene-2-carboxylic
acid ethyl ester 0 CI 20N-N  To a dry flask containing
3,6-dichloro-pyridazine (2.8 g, 18.8 mine!) and 5-
ethoxycarbonylthiopheny1-2-zinc bromide (0.5 M in THF, 16
ml, 8 mmol) in 100 mL dry dioxane was added Pd(PPh3)4
(450 mg, 0.39 mmol). The resulting solution was 25heated
to 60 C for overnight under N2, allowed to cool to 20 C.
The reaction was quenched by addition of 15 mL methanol
followed by addition of 3NHC1 (10 mL).  WO
2007/075567PCTAIS2006/04824 The mixture was kept stirring
at 20 C for 1 more hour. Saturated NaHCO3 was added to
neutralize the mixture_ After aqueous work up, the
mixture was extracted by CH2C12, dried over Na2SO4 and
concentrated in vacuum. The residue was purified by
column to give
5-(6-chloro-pyridazin-3y1)-thiophene-2-carboxylic acid
ethyl ester 5(1.4 g, 65%). 1HNMR (CDCI3) 57.81 (d, J =
3.9 Hz, 1H), 7.77(d, J = 9.1 Hz, 11I), 



7.63 (d, J = 3.9 Hz, 1H), 7.55 (d, J = 9.1 Hz, 1H), 4.38
(q, 2H), 1.40(t, 3H); MS (ES) rn/z 269(M+H). Example 97:
step to 10
543-(Difluoro-quiaolin-6-yl-methyl)-(1,2,4]triazolo14,3-N
pyridazin-6-Athiophene-2-carboxylic acid    A mixture of
the 5-(6-Chloro-pyridazin-3-y1)-thiophene-2-carboxylic
acid ethyl ester 15 prepared in step a (54 mg, 0.20
mine!), difluoro-quinolin-6-yl-acetic acid hydrazide
(Example 57: step c) (71 mg, 0.30 autnol) and n-butanol
(3 mL) were combined in a sealed tube and heated in a
130C oil bath for 4.5 hours_ The mixture was cooled to
room temperature, diluted with dichloromethane (30 mL)
and washed with saturated NaHCO3 (1 x). The aqueous layer
was extracted with dichloromethane (2 x). The 20 combined
organic layers was dried over MgSO4, filtered, evaporated
In vacua and the crude product chromatographed to provide
the intermediate ethyl ester (62.4 mg) 68% yield. The
ethyl ester was dissolved in a 2:1
tetrahydrofurardmethanol (3 triL) mixture and treated
with 2N NaOH (0.14 mL) The mixture was stirred for 3
hours at 20 C, evaporated in yam. diluted with water (10
mL), and acidified with 6 N HC1 to pH 2. 25 The solid
precipitates were collected and dried to afford the
product 97a (60 mg, 100%). 1121 NMR (400 MHz, DMSOd6) 5
9.03 (in, 1H); 8.64 (d, J = 9.8 Hz, 1H), 8.59 (d, J= 9.0
Hz, 1H), 8.49 (s, 1H), 8.20 - 8.17 (m, 2H), 8.12 (d, J =
4.0 Hz, 1H), 8.03 (dd, J = 9.2, 2.1 Hz, 1H), 7.79 (d, J =
4.3 Hz, Hi), 7.65 (dd, J = 8.3, 4.2 Hz, 1H); MS (m/z):
424 (MTh 30  WO 207/075567PCDUS211061048241 Example 97:
step c
115-13-(Difluorosquinolin-6-yl-nzethy0.[1,2,41triazolo[4,
3-blpyridazin-6-yllthiephen-2-y1)-(4-methyl-piperazin-111
)-methanone 0 5 To a solution of the compound prepared in
step b (50 mg, 0.12 mmol) in dry DMF 5 mL were added HATU
(0.112g. 0.29 mmol), HOBt (0.023g. 0.17 mrnol) and DMA
(0.1 mL, 0 57 rrtmol) respectively. The resulting mixture
was stirred at RT for 30 minutes and N-Methylpiperazine
was added. Stirring was continued for an additional 10
hour and water (20 mL) was added. Dichloromethane (20 mL)
was added and layers separated. The CH2C12 layer was
dried over MgSO4, evaporated in vacua and chromatographed
(CH2C12/Me0H with, 0.1% Et3N) to provide the compound as
a tan solid. 1H NMR (400 MHz, CD30D) 8 8.97 (m, 1H), 8.57
(d, J = 7.9 Hz, 1H), 8.49 (s, 1H), 8.35 (d, J = 9.8 Hz,
111), 8.19 (d, J = 9.2 Hz, 1H), 8.07 (dd, J = 9.1, 1.9
Hz, 1H), 158_01 (d, J = 9.6 Hz, 1H), 7.88 (d, J = 3.7
fiz, I H), 7.66 (dd, J = 4.4, 4.3 Hz, 1H), 7.44 (d, J =
3.8 Hz, 1H), 3.86 (m, 4H), 2.82 (m, 4H), 2.57 (s, 311);
MS (m/z): 506 (MEC). Example 98
(5-13-(Difluoro-quinolin-6-yl-mellzyl)-17,2,4firiazaloN,3
-blpyridazin-6-yli- 



thiophen-2-yll-(4-methanesulfortyl-piperazin-1-yl)-methan
one  To a solution of the compound prepared in Example
97b (1.0 g, 2.3 mmol in dry CH2C12 (100 ml) were added
1-methanesulfonyl-piperazine (460 mg, 2.8 mrnol), EDC WO
2007/075567PCT/11S2006/048241 (560 mg, 2.8 mmol), DMAP
(340 mg, 2.8 mmol) respectively. The resulting mixture
was stirred at 20 C for overnight. After aqueous work up,
the organic layer was separated, washed with brine, dried
over Na2804. The solvent was removed in vacuum. The
residue was purified by column to give the desired
product as a white 5 solid (680 mg, 51%). 111 NMR
(CDC:13) 89.03 (s, 1H), 8.31 (d, J = 11.2 Hz 1H), 8.11(m,
4H) 7.61 (d, J = 18Hz, 1H), 7.57(d, f= 9.8 Hz, 1H) 7A9
(m, 1H), 7.31 (d, J = 3.8 Hz, 1H) 3.90 (m, 4H), 3.34 (m,
41H), 2.86 (s, 31-1); MS (ES) En& 570.2(M+H+). Example 99
I0
6-(Difluoro46-(1-methanesulfonyl-M-pyrazol-4-y1)-(42,41tr
iazolo[4,3-kipyridazin- 3-ylkmethyll-quirzoline 01)\1F P
15 Example 99: step a
4-(6-Chloro-pyridazin-3-yI)-pyrazole-l-carboxylic acid
tert-butyl ester  NyCH N-- 1\CI N-N 20 A mixture of
3,6-dichloro-pyridazine (1.06 g, 6.98 trunol) and
4-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-y1)-pyrazole-l-carboxylic acid
tcrt-butyl ester (1.47 g, 5.0 mmol) in 2.0 M potassium
carbonate (10 mL, 20 mmol) and 1,4-dioxane (40 mL) was
degassed by house vacuum for 15 min followed by bubbling
with argon for - 10 min, 25 Peppsi-ipr (340 mg, 0.5 mmol)
was then added. After flushing with argon for another -
10 min, the mixture was heated at 70 C for 4 h and
allowed to cool to room temperature. The solid was
removed by filtration through Celite, and the filtrate
was  



separated. The aqueous solution was extracted with CH2C12
and the combined organic phases were dried over Na2SO4 ,
concentrated, and purified by column to provide o.65 g
desired product (46%). IHNMR(DMS0) S 9.08(s, 1H), 8.47
(s, 1H), 8.31 (d, Jr 9.0 Hz, 1H), 8.01 (d, J= 9.0 Hz,
111), 1.59 (s, 3H); MS (ES) m/z 280.8(M+H+). 5 Example
99: step b
6-1Difluoro-16-(1H-pyrazol-4-y1)41,2,4ftriazolo[4,3-blpyr
idazin-3-yll-nzethylfgainoline 10   A 100m1 flask
containing a mixture of 3-chloro-6-(pyrazole-1-carboxylic
acid ten-butyl ester)-pyridazine (140 mg, 0.5 mmol),
difluoro-quinolin-6-yl-acetic acid hydrazide (130 mg,
0.55 rnmol) and catalytic amount of 3N HC1 in 40 mL 15
isopropanol was heated to 80 C for overnight. The
reaction mixture was neutralized by NaHCO3 and extracted
by CH2C12. The solvent was removed in vacuo and the
residue was purified by flash chromatography to give 110
mg (61%) desired product. 'H NMR(CD03) 8 10.2(bs, 1H),
8.83 (d, J= 9.23Hz, 1H), 8.42 (m, 1H), 8.19-8.31 (m, 4H),
7_77 (d, I = 9.0 Hz, 1H), 7.60 (d, J = 9.0 Hz, 1H),
7.45-7.57 (m, 21-1); MS 20 (ES) m/z 364.0 (M+H). Example
99: step c
64Difluoro46-(1-triethanesulfonyl-Ill-pyrazol-4-y1)-11,2,
4firiazolo[4,3-blpyridazin3-ylkmethyll-quinoline 25   WO
2007/075567PCT/US2006/04824 To a 50mL dry flask
containing
6-{difluoro-[6-(1H-pyrazol-3-y1)41,2,4]triazolo[4,3-
b]pyridazin-3-y11-methyl)-quinoline (110 mg, 0.303 mmol),
triethylamine (120 mg, 1.2 mmol) in CH2C12 (6 mL) was
added methanesulfonyl chloride (138 mg,1.21 mmol). The
reaction mixture was stirred at 0 C for 90 min, until TLC
showed the 5 reaction was completed. The mixture was then
neutralized by saturated NaHCO3, extracted by CH2Cl2,
dried over Na2SO4, concentrated by vacuo and purified by
column to give 113 mg (85%) of the target compound. 11-1
NN1R (CDC13) 59.02 (dd, J =- 4.3, 1.3 Hz, IH) 8.44 (d, J=
9.4 Hz, 1H), 8.23-8.30(m, 5H), 8.03 (d, J= 6.4 Hz, 1H),
7.51 (dd, J = 9.7, 4.0 Hz, 1H), 7.43 (d, J= 9.8 Hz, 1H),
3.45 (s, 3H); MS (ES) 10raiz 442.1 (M-1-1-). Example 100
15
6-116-(2-Ethynyl-pyridin-4-y1)41,2,41triazolo[4,3-blpyrid
azin-3-yll-difluoro-methyll- 



quinoline  Example 100: step a 20
3-Chloro-6-(2-chloro-pyridia4-yl)-pyridazine CI Cl A
mixture of 3,6-dichloro-pyridazine (1.04 g, 6.98 mmol)
and 2-chloropyridine boronic acid (1.00 g, 6.37 mmol) in
2.0 M potassium carbonate (10 nth, 20 namol) and
1,4-dioxane (20 tnL) was bubbled with argon for - 10 min,
25bis(triphenylphosphine) palladium (1I) dichloride (236
mg, 0.336 mmol) was then added. After flushing with argon
for another - 10 min, the mixture was heated at 80 C for
18 h and allowed to cool to room temperature. The solid
was removed by  WO 20071075567PCUUS211061048241
filtration through Celite, and the filtrate was
separated. The aqueous solution was extracted with CH2C12
and the combined organic phases were dried, concentrated,
and purified by column to provide 296 mg (21%) of 100a as
a solid: IHNNIR (400 MHz, CDC13) 38.58 (d, J = 5.1 Hz, 1
II), 8.00 (m, 1 H), 7.90 (dd, J = 5.5, 1.6 Hz, 1 H), 7.89
5 (d, J = 9.0 Hz, 1 H), 7.68 (d, J= 9.0 Hz, 1 H); MS (ES)
rn/z: 226/228 (M+H). Example 100: step b
6-0-(2-Chloro-pyridin-4-y1)-11,2,4Jtriazolor4,3-bJpyridaz
in-3-ylldifluoro-nzethylhquinoline    CI NF , 'N \ 10 A
pressure tube containing a mixture of
3-chloro-6-(2-chloro-pyridin-4-y1)-pyridazine (200 mg,
0.884 mmol) and difluoro-quinolin-6-yl-acetic acid
hydrazide (314 mg, 1.32 mmol) in butano1 (7 inL) was
flushed with argon and then sealed. After heating at 102
C for 64 h, the solvent was removed in vacua and the
residue was purified by flash 15 chromatography to give
134 mg (37%) of 100b: 1H NMR (400 MHz, CDC13) 39.04 (m, 1
H), 8.62 (d, J = 5.1 Hz, 1 14), 8.37 - 8.33 (m, 411),
8.07 (dd, J = 9.0, 2.0 Hz, 1 H), 7.83 (m, I H), 7.75 (dd,
J = 5.1, 1.6 Hz, 1 H), 7.67 (d, J= 9.8 Hz, 1 H), 7.58 (m,
1 H); MS (ES) in/z: 409/411 (M+IF). 20 Example 100: step
c 646-(2-Ethynyl-pyridin-4-y1)-11,2,4firiazalo[4,3-b]
pyridazin-3-yll-difluoromethyl] -quinoline A mixture of
100b (60 mg, 0.15 rnmol) in DMF (0.7 mL) and Et2N1-1
(0.45 mL) was 



25 degassed with argon for -S min, and triphenylphosphine
(8 mg, 0.03 Immol), CuI (3 mg, 0.016 mmol) and
bis(triphenylphosphine)palladium (11) dichloride (10 mg,
0.014 mmol) were then added. The degassing was continued
for about 5 min and trimethylsilylacetylene was added.
The mixture was microwaved at 120 C for 50 min and
concentrated in vacua. The residue was purified by
chromatography to give 10  WO
20071075567PCT11JS20061048241 mg (14%) of
6-{difluoro-r6-(2-trimethylsi1any1ethynyl-pyridin-4-y1)-
[1,2,43triazolo[4,3-133pyridazin-3-y1]-methyl Hquinoline.
The above product (10 mg, 0.021 mmol) in TIFF (1.2 mL)
was treated with 0.1 M NaOH (0.2 mL, 0.02 rnmol) for 1 h
and concentrated. The residue was partitioned 5 between
CH2C12 and water. The organic layer was dried,
concentrated, and chromatographed to provide 8 mg (94%)
of 100: '14 NTMR (400 MHz, CDC13) 88.96 (d, J = 4.3 Hz, 1
H), 8.74 (d, J = 5.1 Hz, 1 II), 8.29 -8.19 (m, 4 H), 8.00
- 7.98 (m, 1 H), 7.92 (s,1 H), 7.72 (dd, J = 5.1, 1.6 Hz,
1 H), 7.62 (d, J = 9.8 Hz, 1 H), 7.45 (dd, J = 8.2, 4.3
Hz, 1 H), 3.26 (s, 1 H); MS (ES) miz: 399 04-ar). 10
Example 101
4-13-(Difluoro-quinolin-6-yl-tnethy1)41,2,4firiazolo[4,3-
b]pyridazin-6-ylkpyridine152-carbonitrile  A mixture of
61
[6-(2-Chloro-pyridin-4-y1)41,2,4]triazolo[4,3-b]pyridazin
-3-y11- 20 difluoro-methyl}-quinoline (see Example 100b)
(50 mg, 0.122 mmol) in DMF (4 mL) and Zn(CN)2 (43 mg,
0.367 mmol) was degassed with house vacuum for - 5 mm,
and tetrakis(triphenylphosphine)palladium (13.4 mg, 0.012
mmol) were then added. The mixture was microwaved at 190C
for 20 min. Following the aqueous work up, solvent was
removed by vacuo. The target compound, 21mg (41%), was
obtained by 25 column purification. '14 NMR(CDC13) 89.04
(dd, J = 4.2, 1.6 Hz, 1H), 8.95 (d, J= 5.12 Hz, 1H), 8.41
(d, J = 9.8 Hz, 1H), 8.22-8.35 (m, 4H), 8.00-8.05 (m,
2H), 7.70(d, J 9.8 Hz, 1H), 754 (dd, J= 8.2, 3.8 Hz, 1H);
MS (ES) Luiz 400.3(M+11+). 30Example 102  WO
2007/075567PCTMS2006/048241
[5-13-(Benzatitran-5-yl-dffluoro-methyl)-11,2,41triazolo[
4,3-Npyridazin-6-y1J-
thiophen-2-yll-(4-methyl-piperazirt-1-y1)-methanone 5   



Example 102: step a
(2,3-Dihydro-benzofuran-5-y1)-oxo-acetic acid ethyl ester
0 10 Solid AlC13 (5.55 g, 0.042 M) was added portionwise
to a cold (0 C) solution of dihydrobenzofuran (5.0 g,
0.042 M) and ethyl oxaly1 chloride (4.5 mL, 0.042 M) in
dry dichloromethane (80 mL). After complete addition the
dark solution was warmed up to RT and stirred for 2 hr.
The resulting reaction mixture was slowly poured into a
concentrated HCl/ice water solution (5 naL/200 mL). The
aqueous mixture was stirred 15 for 20 minutes and
dichloromethane (150 mL) was added. Layers were
separated. The aqueous layer was extracted with
dichloromethane (1 x). The combined CH2C12 extracts were
dried over MgSO4, filtered, evaporated in vacuo and the
crude oil purified by chromatography (Hexane/Et0Ac) to
provide the desired product as an oil (4.8 g) 54%. 1H NMR
(400 MHz, CDC13) 67.88 (s, 1H), 7.86 (d, J = 8.3 Hz, 1H),
6.85 20(d, J = 8.8 Hz, 1H), 4.72 (t, J = 9 Hz, 2H), 4.45
(q, J = 7.2 Hz, 2H), 3.28 (1, = 9.2 Hz, 2H), 1.42 (t, J =
7.2 Hz, 311). MS (m/z): 221 (Min. Example 102: step b
Benzofuran-5-yl-oxo-acetie acid ethyl' ester 25  WO
20071075567PCT/11S2006/048241  N-Bromosuccinimide (3.88
g, 0.022 M) was slowly added to a solution of the
compound prepared in step a (4.8 g, 0.022 M) and benzoyl
peroxide (0.030g. 0.12 5mmol) in carbon tetrachloride (80
mL). The mixture was stirred at reflux for 3 hours,
cooled to RT, evaporated to dryness and chromatrographed
(Heptane/Et0Ac) to afford the product as an oil (3.8 g)
100%. 11-1 NMR (400 MHz, CDC13) S 8.32 (s, 1H) 8.02 (dd,
J = 83, 1.8 Hz, 11-1), 733 (d, J = 2.1 Hz, 1H), 7.61 (d,
J = 8.8 Hz, 1H), 6.88 (s, 1H), 4.48 (q, I = 7.3 Hz, 214),
1.46 (t, J = 7.1 Hz, 3H). MS (m/z): 219 (Mir). 10 Example
102: step c Benzofuran-5-yl-difluoro-acetic acid ethyl
ester F F 15 To a cold solution (0 C) of the compound
prepared in Step b (0.895 g, 4.1 mrnol) in dichoromethane
(10 mL) was slowly added (diethylamino)sulfur trifluoride
(DAST) (5 g, 31.0 mmol). The mixture was warmed to RT and
stirring was continued for 24 hr. The reaction mixture
was then poured into ice water (100 rriL) and extracted
with CH2C12 (2 x 100 mL). The combined CH2C12 extracts
was dried over MgSO4, filtered, 20 evaporated in vacuo
and chromatographed (Hexane/CH2C12) to provide the
desired product (0.8 g, 79%). 111 NMR (400 MHz, CDC13) 8
7.88 (s, 1H), 7.70 (d, I = 1.8 Hz, Ili), 7.56 (m, 2H),
6.83 (d, 3 = 1.7 Hz, 1H), 4.32 (q, J = 6.8 Hz, 2H), 1.31
(t, J = 6.8 Hz, 3H); MS (m/z); 241 (MW). 25 Example 102:
step d Benzofuran-5-yl-d4luoro-acetic acid. hydrazide  



WO 2007/075567PC T/US2006/048241    A mixture of the
compound prepared i:n step c (127 mg, 0.53 mmol) and
hydrazine (018 nth, 8.9 mmol) in dry methanol (3 mL) was
stirred at reflux for 3 hr, cooled to 5 RT and evaporated
in vacuo to afford a semisolid product (0.12 g) 99%. 111
NMR (400 MHz, DMSO-d6) 38.12 (s, 111), 7.90 (s, 1H), 7.76
(d, J = 9.1 Hz, 1H), 7.52 (dd, 3=8.5, 1.5 Hz, 1H), '7.09
(d, J = 1.3 Hz, 1H) Example 102: step e 10
543-(Benwfuran-5-yl-difluoro-methyl)-11,2,41triazolo[4,3-
01pyridazin-6-yllthiophene-2-carboxylic acid ethyl ester
15 To a mixture of the compound prepared in step d (0.115
g, 0.51 mmol) and the compound prepared in Example 97a
(165 mg 0.61 mmol) in n-butanol (3 inL) was added one
drop of 3N HO. The mixture was heated in a 130 C oil bath
for 3 hours, cooled to RT, diluted with dichloromethane
(20 mL) and washed with saturated NaHCO3 (1 x). The
CH2C12 extract was dried over MgSO4, filtered and
evaporated in 20 vacua. The crude residual semisolid was
purified by chromatography to provide the desired product
(35 mg) 16%. 1H NMR (400 MHz, DMSO-d6) 38.20 (d, I = 9.8
Hz, 111), 8.19 (m, 411), 7.88 (d, 3= 3.8 Hz, 1H), 7.78
(d, J = 9.0 Hz, 1H), 7.63 (J = 9.1 Hz, 1H), 7.09 (s, I
H), 4.38 (q, J = 7.6 Hz, 211), 1.37 (t, J = 6.9 Hz, 3H).
MS (in/z): 441 (MH4). 25  WO 20071075567PCT/US2006/048241
Example 102: step f
(543-(13enzofaran-5-yl-difluoro-methyl)41,2,11triazolof4,
3-b]pyridazin-6-ylithiophen-2-yll-(4-methyl-piperazin-197
0-inethanone N/ 5 The compound prepared in step e was
dissolved in a 2:1 THF/methanol (3 mL) mixture and
treated with 2N NaOH (0.15 mL). The mixture was stirred
for 3 hours at RT, evaporated in vacua, diluted with
water (10 inL), and acidified with 6 N HO to pH 2. The
white solid precipitates were collected, dried under
reduced pressure, dissolved in DMF (2 nth) and treated
with HATU (0.0.62g. 0.16 mmol), HOBt 10 (0.013 g, 0.09
mmol) and DlEA (0.06 niL, 0.32 mmol) respectively. The
resulting mixture was stirred at RT for 30 minutes and
N-Methylpiperazine (0.014 it-IL, 0.14 rrunol) was added.
Stirring was continued for an additional hour and water
(20 mL) was added. Dichloromethane (20 niL) was added and
layers separated. The CH2C12 layer was dried over MgSO4,
evaporated in vacua and chromatographed (CH2C121 0 - 



1510%Me0H) to yield a solid product. Recrystallization
for Et0Ac afforded the title compound as an off-white
solid. 111 NIVIR (400 MHz, DMSO-d6) 8 8.60 (d, J = 9.8,
1H), 8.17 - 8.07 (m, 4H), 7.79 (d, J = 9.1 Hz, 11), 7.65
(dd, J = 8.5, 2A Hz, 11), 7.50 (d, S = 3.9 Hz, 111), 7.08
(s, 1H), 3.67 (m, 41), 3.34 (in, 411), 2.32 (s, 3111); MS
(m/z): 495 (MW). 20 Example 103
(513-1(2,3-Dihydro-benzofuran-
5.11)-difluora-methylk[42,41triazolof4,3-
25blpyridazin-6-A-thiophen-2-yi)-(4-methyl-piperazin-1-y0
-tnethanone  WO 2007/075567PCT/US2006/048241    Example
103: step a (2,3-Dihydro-benzofuran-5-y1)-difluoro-acetic
acid ethyl ester F F To a cold solution (0 C) of the
compound prepared in step a of Example 102 (1_0 g, 4.54
mmol) in dichoromethane (20 mL) was slowly added
(diethylarnino)sulfur trifluoride (DAST) (5 g, 31.0
mmol). The mixture was warmed to RT and stirring was 10
continued for 24 hr. The reaction mixture was then poured
into ice water (80 mL) and extracted with CH202 (2 x 100
mL). The combined CH202 extracts was dried over MgSO4,
filtered, evaporated in vacuo and chrornatographed
(Hexane/Et0Ac) to provide the desired product. 'H NMR
(400 MHz, CDC13) 37.42 (s, 11-1), 7.36 (dd, J = 85, 1.9
Hz, IH), 6.81 (d, J= 8,9 Hz, 111), 4.62 (t, J = 8.3 Hz,
2H), 4.30(t, J = 7.4 Hz, 15214), 3.24(t, J = 8.9 Hz, 1H),
1.31 (t, J = 7.1 Hz, 1H). Example 103: step b
5-(34(2,3-Dihydro-benzofuran-5-y1)-difluaro-methylM1,2,41
triazolo(4,3- blpyridazin-6-yl)-thiophene-2-cetrboxylic
acid ethyl ester 20 0   A solution of the compound
prepared in step a (0.30 g, 1.24 mmol) in CH3OH (10 



mL) was treated with hydrazine (0.58 mL, 18.6 mmol). The
resulting mixture was  WO 2007/075567PC Tal S2006/04824 I
stirred at reflux for 2.5 hr, cooled to RI' and
evaporated to dryness_ The residue (0.28 g, 1.22 minol)
was combined with the compound prepared in step a of
Example 97 (0.66 g, 2.4 mmol) in n-butanol (5 mL), heated
in a 130 C oil bath for 3 hours, cooled to RT, diluted
with dichloromeihane (20 mL) and washed with saturated 5
NaHCO3 (1 x). The CH2C12 extract was dried over MgSO4,
filtered, evaporated in vacuo and chromatographed
(CH2C12/0 - 10% Me0H) to provide the desired product (78
mg) 14%. ill NMR (400 MHz, DIMSO-d6) 38.62 (d, J = 9.74
Hz, 1H), 8.19 (dd, J = 9.8, 3.7 Hz, 2H), 7.90 (d, J = 3.8
Hz, 1H), 7.64 (s, 1H), 7.37 (d, J = 9.9 Hz, 1H), 6.88 (d,
J = 8.5 Hz, IH),J = 8.7 Hz, 2H), 4.36 (q, J = 7.2 Hz,
2H), 3.28(t, J = 108.3 Hz, 2H), 1.34 (t, J = 7.2 Hz). MS
(raiz): 443 (MR+) Example 103: step c
(5-0-[(2,3-Dihydro-benzofuran-5-A-difluoro-methytH1,2,41t
riazolor4,3-
klpyridazin-6-ylPthiophen-2-yl)-(4-methyl-piperazin-1-y1)
-methanone N/ 15 The compound prepared in step b was
dissolved in a 2:1 THF/methanol (3 at) mixture and
treated with 2N NaOH (0.15 mL). The mixture was stirred
for 3 hours at RI', evaporated in vacua, diluted with
water (10 mL), and acidified with 6 N Ha to pH 2. The
white solid precipitates were collected, dried under
reduced pressure, 20 dissolved in DMF (3 mL) and treated
with HATU (0.12g. 0.31 rnmol), HOBt (24 mg, 0.18 rrunol)
and DA (0.1 mL, 1.04 m_mol) respectively. The resulting
mixture was stirred at RT for 30 minutes and
N-methylpiperazine (0.027 mL, 0.24 rnmol) was added.
Stirring was continued for an additional hour and water
(20 mL) was added. dichloromethane (20 mL) was added and
layers separated. The CH2C12 layer was 25 dried over
MgSO4 and evaporated in vacuo. The residue was purified
by reverse phase HPLC (Varian Prostar HPLC, Pursuit prep
column, CH3CN/H2C1 containing 0.1% TFA). The final
compound was filtered through a HCO3 cartridge and dried
under reduced pressure to provide the title compound. WO
20071075567PCT/U S2006/04824 I    NMR (400 MHz, DMSO-d6)
8838 (d, J 9.7 Hz, 1H), 8.16 (d, J = 9.6 Hz, 1H), 8.08
(d, J = 3.7 Hz, 111) 7.58 (s, 11-), 7.49 (d, J = 3.9 Hz,
1H), 7.41 (d, J = 8.6 Hz, 11-0, 6.88 (d, J = 7.8 Hz, 1H),
4.59 (t, 1 = 8.5 Hz, 2H) 3.65 (m, 411), 3.25 (t, I = 8.9
Hz, 2H), 2.36 (m, 4H), 2.22 (s, 3H); MS (m/z): 497 (MH+)
5 Example 104,
6-fElifluoro46-(2-propyl-thiazol-5-y1)41,2,4ftriazolo[4,3
-bjpyridazin-3-y1]-methyll10quinoline  



A pressure tube containing a mixture of
3-chloro-6-(2-propyl-thiazol-5-y1)-pyridazine 15 (Example
20, step a) (36 mg, 0.15 mmol) and
difluoro-quinolin-6-yl-acetic acid hydrazide (71 mg, 0.30
nunol) in butanol (2 rnL) was flushed with argon and then
sealed. After heating at 95 C for 64 h, the solvent was
removed in vacuo and the residue was purified by flash
chromatography to give 60 mg (95%) of 8 as a light brown
solid: 111 NMR (400 MHz, CDC13) 89.03 (dd, J = 4.3, 1.6
Hz, 1 H), 8.36 (m, 20 3 H), 8.18 (d, J = 9.4 Hz, 2 H),
8.16- 8.14 (m, 1 H), 7.58 (d, J = 9.4 Hz, 2 H), 3.06 (t,
J = 7.6 Hz, 2 H), 1.93 - 1.88 (m, 2 H), 1.08 (t, J 7.4
Hz, 3 H); MS (ES) m/z: 423 (m-Fir). 25  WO
2007/075567PCT/US2006/048241 BIOLOGICAL ACTIVITY   The
following representative assays were performed in
determining the biological activities of compounds within
the scope of the invention. They are given to illustrate
5the invention in a non-limiting fashion. EXAMPLE A
Cloning, expression, and purification of recombinant
c-Met protein 10 This example describes the cloning,
expression, and purification of the cytoplasmic domain of
c-Met which has the c-Met receptor tyrosine lcinase
activity. The cytoplasmic domain has 435 amino acids and
shows high homology with the SRC family of tyrosine
kinases (Park et al., 1987, Proc Natl Acad Sci U S A.
84(18):6379-83). 15 A cDNA for the cytoplasmic domain of
Met receptor, containing the tyrosine kinase domain, was
amplified by PCR. Oligoaucleotides were custom
synthesized by (uibco-BRL (Carlsbad, CA). Forward
oligonucleotide metkinF2 is identical to nucleotides 3068
-3097 of the nucleotide sequence listed in NM_000245,
except that 20 nucleotides between 3073 and 3078 have
been altered to create a BarnHI site for cloning
purposes. Reverse oligonucleotide metkinR2a is identical
to nucleotides 4378-4348 of the complementary sequence of
that listed in NM_000245 except that nucleotides between
4372-4367 have been altered to create a XhoI site
(underlined) for cloning purposes. The oligonucleotides
were used as PCR primers to amplify Met 25 receptor
cytoplasmic domain cDNA from Quick Clone placental cDNA
(Clontech; Palo Alto, CA). Amplification was performed
using Taq DNA polymerase (Gibco-BRL; Carlsbad, CA), 1.25
mlvl each dNTP, 200 nM each oligo, in a 50 pl volume. The
thermocycle profile was 30 cycles of each containing 94C
for 30 seconds, 60C for 30 seconds, and 72C for 1 minute,
on a Perkin Elmer 9600 30 thermocycler. The amplified
cDNA for the cytoplasmic domain of Met receptor was
cloned onto an expression vector. The PCR product was
digested with BamHI (New England  WO
20(17/075567PCT/US20061045241 



Biolabs; Beverly, MA) and Xholl (New England Biolabs). A
digested 1.3 kb product was isolated and purified from a
1% agarose gel using Gene Clean (Qbiogene; Irvine, CA).
Vector pFastl3acHTa (Gibco-BRL) was digested with BamHI
and Xhof (New England Biolabs) and the 4.7 kb linear
fragment was purified from a 1% agarose gel 5 using Gene
Clean (Bio101). The 1.3 kb Met cDNA fragment was ligated
to pFastBacHTa vector at 4C for 16 hours with T4 DNA
ligase (New England Biolabs) in a final volume of 10 pl.
Cloning the Met cytoplasmic domain cDNA clone into the
BanalII site of pFastBacHTa placed the cDNA in-frame with
the His-6 tag of the vector to allow for expression of an
N-terminal His-tagged protein. Half the ligation l 0 mix
(5 [IL) was used to transform 50 i.t1DH5or competent E.
coil cells (Gibco-BRL). The transformation mix was plated
onto LB agarose plates containing 100 p.g/m1 ampicillin
and incubated for 16 hours at 37C. Colonies were picked
from these plates and grown in LB broth containing 100
jig/nil arnpicillin for 16 hours. Plastnid DNA was
isolated using Qiagen plasmid DNA purification reagents
(Qiagen; 15 Valencia, CA) and clones screened by digest
with Bam.HI/XhoI. Three clones which had the appropriate
size fragment released from the digest were submitted to
ACGT, Inc for DNA sequence analysis. One clone,
pFastBacHTmeticin-15, contained no mutations in the
cloned c-Met 20 cytoplasmic domain and was used to
generate a recombinant baculovirus for expression.
Recombinant baculovirus was generated using the Gibco BRL
Bac-To-Bac system following the protocol specified by the
manufacturer. Briefly. DHIOBac cells were transformed
with pFastBacHTmeticin-15, clones were selected, viral
DNA isolated, and screened by PCR for Met cDNA insert.
Sf9 insect cells were 25 transfected with the recombinant
baculovirus DNA. Media containing PO viral stock was
collected and used for 2 subsequent rounds of viral
amplification. Multiple concentrations of amplified viral
stock were used to infect Sf9 cells. Cells were harvested
24, 48, and 72 hours post transfection. Infected 519
cells were lysed 30 in 50 mM Tris-HC1 pH 8.0, 150 rnM
NaCI, 150 mM irnidazole, 1.0 niM PMSF, 0.5% NP40, 3.5
ttg/m1 leupeptin, 3.5 usiml aprotinin and total protein
concentration determined in a BCA assay (Pierce;
Rockford, IL). Cell lysates were separated on a 4-15%
SDS-PAGE then transferred to nitrocellulose membrane for
immunoblot  WO 2007/075567PCT/1TS2006/048241 analysis.
NitocellUlose blots were probed with an anti-His6
antibody to confirm expression of the His-tagged met
lcinase protein. Optimal viral concentration to Sf9 cell
ratio was determined by examination of lysates collected
from different infection conditions. Maximal protein
recovery occurred 48 hours post infection. S A
small-scale expression/purification of the His-tagged
cytoplasmic domain of Met receptor was performed. Sf9
insect cells transfected with the recombinant baculovirus
that expresses the His-tagged cytoplasrnic domain of Met
receptor were lysed in buffer containing 50 mM Tris-HCI
pH 8.0, 150 niM NaCI, 150 iriM imidazole, 1.0 10 m114
PMSF, 0.5% NP40, 3.5 pg/mIleupeptin, 35 pig/m1 aprotinin.
The lysate was incubated with 5 ml of a 50% solution of
Ni-agarosc beads (Qiagen) in PBS for 2 hours rotating at
4C to capture the His-tagged protein. The lysate
containing His-tagged protein bound to Ni-agarose beads
was loaded onto a 10 ml column. Ni-agarose beads were
allowed to pack and supernatant allowed to flow through.
The 15 packed column was then washed with 60 ml of wash
buffer (same as lysis buffer). 5 ml of elution buffer (50
mM Tris-HC1 pH 8, 150 mNI NaC1, 150 mNI imidazole, 1.0 mM
PMSF) was added to the column and 10 fractions (0.5 ml
volume each) were collected. Small aliquots of each
fraction were separated by 4-15% SDS-PAGE and either
transferred to nitrocellulose for immunoblot analysis or
processed for 20 Coomassie stain (Bio-Safe Safe
Coomassie, Bio-Rad). The major protein band on the
Coomassie stain gel has the appropriate size for
His6-MetKin (52 lcD), corresponding to the His-tagged
protein detected by immunoblot. Protein concentration as
estimated from the Coomassie stain gel was approximately
2 mg/ml. 



25 Recombinant viral stock was transferred to the
contract lab, Pan Vera (Madison, WI) for large-scale
expression and purification of His6-MetKin in quantities
sufficient for High Throughput Screening. A 60 L scale up
and 4 step purification scheme yielded 98.4 mg of protein
that is more than 95% pure. 30EX  AMPLE B  Della
autophosphorylation kinase assay on the c-Met  WO
2007/075567PCT/US20061048241 A DELFIA time resolved
fluorescence assay was developed for screening of
compounds that decreases the autophosphorylation thus the
kinase activity of c-Met. The DELFIA assay is
non-radioactive. The autophophorylation of the c-Met is
measured by an anti-phosphotyrosine antibody coupled to
an Europium tag. 5 A major advantage of this format is
that it allowed for the development of an
autophosphorylation assay using Ni-chelate plates which
bind the hexa-his tag on the recombinant Met lcinase. The
autophosphorylation assay allows one to use a known
substrate, Met lcinase itself, for the phosphorylation.
The DELFIA Met 10autophosphorylation assay is very
sensitive with a signal to noise ratio in excess of 50:1.
The assay procedure for screening is as follows. The
purified His6 tagged cytoplasmic domain of c-Met was
diluted to a concentration of 500 ng/ml in enzyme
15dilution buffer (50 mlY1 Tris-HCI, pH8.0, 0.1% BSA) and
dispensed to assay plates at a volume of 50 gl per well.
Black opaque HisGrab Nickel coated 96 well plates
(Pierce, Rockford, ll) were selected for use. Next, 2.5
gl of compound in 40% DMS0 was added to test wells, 2.5
gl of 40% IDMSO only was added to the negative control
wells. The autophosphorylation reaction was initiated
upon the addition of 50 g.1 of 20 reaction buffer, 50 inM
Tris-HCI, pH 8.0, 10 mIv1 MgC12, 0.1 mM Na3Va4, 1 mM DTT,
1 p..M ATP. Plates were incubated at room temperature for
1 hour followed by 2 washes with 200 p1 /well of PBS.
Europium conjugated anti-phosphotyrosine antibody.
Eu-PY20 from Perkin Elmer was diluted to 50 ng/ml in
Delfia AB buffer (Perkin Elmer, Boston, MA), added to the
96 well assay plates at a volume of 100 25 p1/well, and
incubated at room temperature for 2 hours. Assay plates
were then washed 4 times each with 200 p1/well of Delfia
wash buffer (Perkin Elmer). After the final wash 150 gl
of Delfia Enhancement solution (Perkin Elmer) was added
to each well of the assay plate and incubated at room
temperature for 1 hour. Plates were read on an LJL
Analyst instrument (Molecular Devices; Sunnyvale, CA)
with filter 30settings of 360 excitation, 620 emission,
and 410 dichroic. IC50 values were calculated using
Graphpad Prism software (Graphpad Software; San Diego,
CA).  WO 2007)075567PCT/US2006/048241 EXAMPLE C  



A cell based ELISA assay for c-Met phosphorylation     A
cell based ELISA assay was developed to evaluate the
ability of compounds to 5inhibit HGF stimulated c-Met
phosphorylation in cells. S114 cells were seeded to a 96
well tissue culture treated dish at a concentration of 5
X 104 per well. After a 16-20 hour incubation, culture
medium was removed and replaced with serum free medium
supplemented with 0.5% BSA. Test compound was 10then
added and incubated with the cells for 60 minutes,
followed by the addition of I    HGF at 2.5 itgful for 15
minutes. Cells were then lysed with the addition of 25 pi
of ice cold 3x R1PA buffer (50 mM Tris HCI, pH 7.5, 1%
Triton, 1% IGEPAL, 0.25% deoxycholic acid, 150 mM NaCl,
1m14 sodium orthovanidate, 1 inM sodium fluoride, and I
tablet protease cocktail inhibitor (Bohetinger Mannheim,
cat. #1697498). Cell 15 lysates were then transferred to
NUNC Maxisorp plates coated with anti-c-Met receptor
antibody AF276 (R&D Systems). Lysates were incubated with
the antibody-coated plates for 1 hour at room
temperature. Plates were washed with Delfia wash buffer
(Perkin Elmer, Boston, MA) and 100111 of 0.25 ug/ml
europium conjugated PT66 anti-phosphotyrosine antibody
(Perkin Elmer, Boston, MA). 20 Following another 1 hour
incubation at room temperature the plates were washed
three times with Delfia wash buffer (Perkin Elmer). After
the final wash, 150 ml of Delfia enhancer solution
(Perkin Elmer) was added and allowed to incubate for 60
minutes. Plates were read on an LJL Analyst instrument
(Molecular Devices; Sunnyvale, CA) with filter settings
of 360 excitation, 620 emission, and 410 dichroic. 25
IC50 values were calculated using Graphpad Prism software
(Graphpad Software; San Diego, CA). Example D  HepG2
Cellular Scatter Assay 30 Introduction Human Growth
Factor (HGF) and its receptor (c-Met) are involved in
cellular motility. Indeed HGF was also identified as
Scatter Factor (SF), based on its powerful  WO
2007/075567PCT/US2006/048241 motility effect on certain
cell types. Cellular motility is critical for
pathological processes of oncologic disease, most
importantly, the establishment of metastatic lesions
distant from the primary tumor and formation of new blood
vessels (angiogenesis). One therapeutic hypothesis is
that this movement of cell types may be 5blunted or
eliminated by the use of c-Met kinase inhibitors. (See:
Jiang, W.C, Martin, T.A., Parr, C., Davies, G.,
Matsumoto, K. and Nakamura, T. Critical Reviews in
Oncology/Hematology 53 (2005) 35-69. and references cited
therein.) It should also be noted that cellular motility,
especially with regard to angiogenesis,,is important in
other disease states. 10 Methods Cellular scatter was
measured with a Real-Time Cell Electronic Sensing system
(RT- 



CES), from ACEA Biosciences Inc. (San Diego, CA). The
RT-CES system uses specialized RT-ACE microliter plates
(cat:RCD96, ACEA Biosciences Inc.) to non- 15invasively
quantify cellular status in real-time. The interaction of
cells with the surface of the plates, which are
integrated with microelectronic sensor arrays, leads to
the generation of a cell-electrode impedance response. A
higher impedance value indicates more cell attachment and
thus less cellular scatter. 20 50 al of Assay Media (MEM
supplemented with 10% FBS, 2 irtM L-glutamine, 1.5 g/L
sodium bicarbonate, 1 mM sodium pyruvate, and 0.1 mM
non-essential amino acids) was added into 96-well RT-ACE
plates and recorded for 30 min on the RTCES. 50 al of
HepG2 cells (cat: HB-8065, ATCC) were added into each
well (50a1 @ 104 cells/ml .,- 5000 cells/well). The plate
was read in RT-CES and incubated for 20- 25 24 hours.
After the 20-24 hours incubation, 50 al of Assay Media
containing different concentrations of testing compounds
was added into each well and incubated for 1 hour.
Finally, 50 al of Assay Media containing 160 ng/ml of HOE
was added into each well (40ng/m1 in 200p,I). The plate
was incubated and read in the RT-CES for 20-24 hours,
with a record time every15 minutes. The positive control
was HOP 30 without compounds and negative control was
no-HGF without compound. All determinations were
performed in duplicate wells and IC50 values were
calculated using GraphPad Prism software (GraphPad
Software; San Diego, CA).  WO
2007/075567PCT/11S2006104824 Example E  U87MG
Glioblastoma Tumor Xenograft Model Introduction 5 The
U87MG glioblsatoma cell line (Piedmont Research Center
LLC) expresses the c-Met receptor and responds to Human
Growth Factor (HGF). This study investigated whether
treatment with an inhibitor of c-Met is efficacious
against the U87M0 glioblastoma tumor xenograft model.
This study utilized a tumor growth inhibition (TG1) assay
to test per os (p.o.) compound rnonotherapy in groups of
fifteen nude 10 mice. A control group was treated With
vehicle, 20% Hydroxypropyl BetaCycloclextrin (HPBCD). All
treatments began on Day .1 (D1) in mice bearing
established subcutaneous (s.c.)U87MG tumors. Methods and
Materials 15 Mice Female athymic nude mice (Harlan) were
10-11 weeks old with a BW range of 18.1- 25.0 g on D1 of
the study. The animals were fed ad libitum water (reverse
osmosis, 1 ppm Cl) and NM 31 Modified and Irradiated Lab
Diet(r) consisting of 18.0% crude protein, 5.0% crude
fat, and 5.0% crude fiber. The mice were housed on
irradiated 20 ALPHA-dri(r) bed-o-cobs(r) Laboratory
Animal Bedding in static microisolators on a 12-hour
light cycle at 21-22 C (70-72 F) and 40-60% humidity. All
animals were housed in a Laboratory Animal Medicine
facility that is fully accredited by the American
Association for Assessment and Accreditation of
Laboratory Animal Care (AAALAC). All procedures involving
animals were conducted in compliance with 25 the NM Guide
for the Care and Use of Laboratory Animals and all
protocols were approved by an Internal Animal Care and
Use Committee (IACUC). Tumor Implantation Xenografts were
initiated from U87MG human glioblastoma tumor fragments 



30 maintained by serial transplantation in athymic nude
mice. Each test mouse received a subcutaneous U87MG tumor
fragment (1 inm3) implanted in the right flank, and the
growth of tumors was monitored as the average size
approached 200 nun3. Twelve days later, on Day 1 of the
study, the animals were sorted into 4 groups (n = 12-15
WO 20071075567PCT/US2006/048241 mice/group) with
individual tumor volumes ranging from 172-352 rnm3 and
group mean tumor volumes of 216 mm3. Tumor volume was
calculated using the formula: w2 x1 Tumor Volume - 2
where w = width and / = length in mm of the tumor. Tumor
weight may be estimated 5with the assumption that 1 mg is
equivalent to 1 mm3 of tumor volume. Drug Treatment
Dosing soluitions of compounds of the present invention
were prepared fresh weekly in a vehicle consisting of 20%
Hydroxypropyl Beta-Cyclodextrin (HPBCD) in water. 10 In
all groups, the dosing volume of 0.2 mL/20-g mouse was
scaled to the body weight of each animal. Doses were
given to allow for the HC1 salt form of the compound.
Tumor Growth Inhibition (TGI) Analysis TGI was calculated
from the difference between the median tumor volumes of
15vehicle-heated and drug-treated mice, expressed as a
percentage of the median tumor volume of the
vchicle-trcated control group, by the following relation:
Median Tumor Volumet., -Median Tumor Volumed",,g,cited
%TGI -  x100 Median Tumor Volumec",,, The MTV (n) is
defined as the median tumor volume (MTV) for the number
of animals, it, remaining in the study on that day. 20
Toxkity Animals were weighed daily for the first five
days of the study and then twice weekly. The mice were
examined frequently for overt signs of any adverse,
drug-related side effects, and clinical signs of toxicity
were recorded when observed. Acceptable 



25 toxicity is defined as a group mean body-weight (BW)
loss of less than 20% during the study, and not more than
one treatment-related (TR) death among ten animals. A
death is classified as TR if it is attributable to
treatment side effects as evidenced by clinical signs
and/or necropsy, or due to unknown causes during the
dosing period or within 10 days of the last  WO
20071075567PCLUS20061048241 dose. A death is classified
as non treatment-related (NTR) if there is no evidence
that the death was related to drug side effects. A death
is classified as non treatment-related unknown (NTRu) if
the cause of death is unknown. 5 Statistical and
Graphical Analyses The Mann-Whitney U-test, for analysis
of medians, was used to determine the statistical
significance of the difference between the MTVs. Prism
3.03 (GraphPad) for Windows was used for the statistical
analyses and graphic presentations. Tumor growth was
plotted as the median tumor volume, versus time, for each
group in the 10study. In addition, final tumor volume and
final percent tumor growth inhibition (%TGI) were also
represented on the graph or on a separate bar graph. (* =
p < 0.05,    = p <0.01, *** = p < 0.001). Results of the
U87M0 tumor growth study are shown in Figure 1, Figure 2,
and Figure 3. 15 Figure 1: Example 1 was administered
orally (pa) at doses of 30 and 50 mg/kg twice a day
(b.i.d), for 21 consecutive days. Both doses produced
statistically significant, dose-dependent inhibition of
growth of U87M0 tumors grown subcutaneously in athymic
nude mice. On the last day of treatment (Day 21), the 30
and 50 mg/kg doses decreased mean tumor volume by 66% (p<
0.001) and 97% (p< 20 0.001), respectively, compared to
the mean tumor volume of the vehicle-treated group. Tumor
regression was observed at the 50 mg/kg dose. Figure 2:
Example 61 was administered p.o. at doses of 25, 50, and
75 mg/kg. All doses produced statistically significant,
tumor growth inhibition of U87MG tumors 25 grown
subcutaneously in athymic nude mice (p< 0.01). Tumor
regression was also observed with all three doses. The 25
mg/kg dose was administered once a day (q.d.) on day 1
and b.i.d. to day 12. The 50 mg/kg dose was administered
bid. for 7 days, with a 24-hr pause, then q.d. to day 12.
Like the 50 mg/kg dose, the 75 mg/kg dose was
administered b.i.d. for 7 days, with a 24-hr pause, then
q.d. to day 12. 30 Figure 3: Example 61 was administered
p.o. at doses of 25, 50, and 75 mg/kg. On the last day of
treatment (Day 12), mean tumor volume was decreased by
94% (p < 0.01), 96% (p < 0.0 L) and 97% (p <0.01) at
doses of 25, 50, and 75 mg/kg, respectively.  WO
2007/075567PCT/LIS200610-18241 The 25 mg/kg dose was
administered once a day (q.d.) on day 1 and b.i.d. to day
12. The 50 mg/kg dose was administered b.i.d. for 7 days,
with a 24-hr pause, then q.d. to day 12. Like the 50
mg/kg dose, the 75 mg/kg dose was administered b.i.d. for
7 days, with a 24-hr pause, then q.d. to day 12 5 Example
F  S114 Tumor Model 



Methods 10 Mice Female athymic nude mice (CD-I, nu/nu,
9-10 weeks old) were obtained from Charles River
Laboratories (Wilmington, MA) and were maintained
according to NM standards. All mice were group housed (5
mice/cage) under clean-room conditions in sterile
micro-isolator cages on a 12-hour light/dark cycle in a
room maintained at 21- 15 22 C and 40-50% humidity. Mice
were fed irradiated standard rodent diet and water ad
libitum. All animals were housed in a Laboratory Animal
Medicine facility that is fully accredited by the
American Association for Assessment and Accreditation of
Laboratory Animal Care (AAALAC). AU procedures involving
animals were conducted in compliance with the N114 Guide
for the Care and Use of Laboratory 20 Animals and all
protocols were approved by an Internal Animal Care and
Use Committee (IACUC). S114 Tumors The murine NIH 3T3
derived cell line 5114, which has been engineered to
Over- 25 express both Human Growth Factor (FIGF) and the
human c-Met receptor, was propagated in DMEM media (Life
Technologies, Bethesda, MD). Immediately prior to
injection, cells were washed counted and resuspended in
PBS. Female athymic nude mice weighing no less than 20-21
grams were inoculated subcutaneously in the left inguinal
region of the thigh with 5 x 106 cells in a delivery
volume of 0.1 mL. 30 Tumors were allowed to grow to for
five days. Drug Treatment Mice were dosed orally at 100
mg/kg compound in 20% HPBCD or with vehicle (20% HPBCD,
control group). Dosing was continued for 4 consecutive
days.  WO 2007/075567PCT/US20061048241 Compounds of the
present invention were prepared fresh daily as a clear
solution in 20% HMCO and administered as described above.
Body weight was measured at the end of the study and a
loss of body weight >10% was used as an indication of
lack of compound tolerability. Unacceptable toxicity was
defined as body weight loss > 20% 5 during the study.
Mice were closely examined daily at each dose for overt
clinical signs of adverse, drug-related side effects. No
significant change in body weight or behavior was noted
in the study. Analysis 10 On the day of study
termination, a final tumor volume and final body weight
were obtained on each animal. Mice were euthanized using
100% CO2 and tumors were immediately excised intact and
weighed, with final tumor wet weight (grams) serving as a
primary efficacy endpoint. Prism 3.03 (GraphPad) for
Windows was used for the statistical analyses and graphic
presentations. Results of the S114 tumor study are 15
shown in Figure 4. Figure 4: Example 61 was administered
p.o. at a dose of 100 mg/kg q.d., for four consecutive
days. The S114 tumors regressed in all five mice treated
with Example 61. Furthermore, tumors in three of the five
mice regressed to non-palpable, non- 20 detectable tumors
by the end of the study.  



WO 2007/075567PCT/111S2006/048241 BIOLOGICAL DATA The
activity of representative compounds of the present
invention is presented in the chart below. Al) activities
are in itM and data is accepted as valid if the 95%
5confidence intervals calculated by Graphpad prism are
within 2 fold of the IC50. E xample # c-Met Cell ELISA
IC-50 (pIVI) cMet Delfia autophos IC-50 (pIVI) 1 0.014
0.003 2 no data no data 3 1.03 0.016 4 0.313 0.07 5 1.93 



0.015 6 0.112 0.008 7 2.15 0.111 8 no data 0.243 9 0.048
0.0016 10 no data 0.217 11 0.086 0.006 12 no data 0.056
13 



0.215 0.015 14 no data >10 15 0.088 0.002 16 0.2948 0.009
17 0.01 0.004 18 0.086 0.01 19 no data 0.172 20 0.007
0.001 



21 no data 0.023 22 0.009 0.015 23 0.113 0.041 24 no data
1.78  WO 2007/075567PCT/US2006/04824 Example ft c-Met
Cell ELISA IC-50 (pM) cMet DeIlia autophos IC-50 (M)
0.041 25 0.483  26 



no data 0.413 27 no data 8.21 28 no data 1.9 29 no data
0.086 30 no data 0.57 31 2.4 0.077 32 no data 0.305 33
9.9 0.096 



34 no data 1.19 35 0.075 0.009 36 no data 2.7 37 a346
0.016 38 0.002 0.00045 39 0.001 0.002 40 no data 1.08 41
no data 



0.056 42 0.406 0.013 43 0.14 0.011 44 0.143 0.002 45 no
data 0.07- 46 no data 0 227    47 0.001 0.0004 48 



0.014 0.002 49 0.343 0.0021 50 0.012 0.002 51 0.008
0.0002 52 0.04 0.003 53 0035 0.004 54 0.006 N/A  WO
2007/075567PCTIUS20061048241 E xample It 



c-Met Cell ELISA IC-50 (pM) cMet Delfia autophos IC-50
(pM) 55 0.001 0.001 56 0.023 0.0009 57 no data 0.0003 58
0.314 0.095 59 0.008 0.003 60 0.012 0.001 61 



0.002 0.001 62 0.27 0-02 69 no data 0.6 64 0.17 0.017 65
0.002 0.0003 66 0,005 0.0009 67 no data 0.9 68 0.03 0.002



69 >1 0.017 70 0.14 0.025 71 ,0.099 0.02 72 0.0002 0.0003
73 0.0005 0.0001 74 0.0006 0.0001 75 0.06 0.0008 76 0.18 



0.004 77 0.002 0.0015 78 no data 0_32 79 3.3 0.03 80 no
data no data 81 no data no data 82 no data 0.017 83 no
data 0.014 84 



0.0009 no data  WO 20071075567PC T/US2006/0482-11 Exam le
p# c-Met Cell ELISA IC-50 (pM)  0.26 cMet De!fie autophos
IC-50 (pM)  0.053 85   86 0.034 0.0028 87 0.004 0.0006 88
0.05 0.002 89 023 



0.004 90 0.54 0.003 91 no data 1.05 92 0.01 0.004 93 0.13
0.004 94 0.64 0.03 95 0.009 0.001 96 0.16 0.012 97 



0.003 0.003 98 0.004 0.002 99 0.034 0.002 100 0.140 0.005
100b 0.034 0.002 101 0.120 0.001 102 0.079 0.003 103
0.210 0.004 



104 0.037 0.002  Example # Hep G2 IC50 (uM) 60 0.287 61
0.106 86 0.715 99 1.102 97 1.165  WO
20071075567PCTIUS20061048241 98 0.064 104 0.543  



METHODS OF TREATMENT / PREVENTION 5 In another aspect of
this invention, compounds of the invention can be used to
inhibit tyrosine kinase activity or expression, including
c-Met activity, reduce kinase activity or expression,
including c-Met activity, and modulate expression of
c-Met in a cell or a subject, or to treat disorders
related to c-Met kinase activity or expression in a
10subject. Inhibition of c-Met activity is believed to
indirectly modulate c-Met expression. In one embodiment
to this aspect, the present invention provides a method
for reducing or inhibiting the kinase activity of c-Met,
and modulate expression of c-Met 15 in a cell comprising
the step of contacting the cell with a compound of
Formula I. The present invention also provides a method
for reducing or inhibiting the lcinase activity of c-Met,
and modulate expression of c-Met in a subject comprising
the step of administering a compound of Formula Ito the
subject. The present invention further provides a method
of inhibiting cell proliferation in a cell comprising the
step 20 of contacting the cell with a compound of Formula
I. The kinase activity or expression of c-Met in a cell
or a subject can be determined by procedures well known
in the art, such as the c-Met kinase assay described
herein. Inhibition of c-Met kinase activity in cells can
also be measured by determing the 25 level of c-Met
phosphorylation using an ELISA assay format such as the
one described here or by Western Blotting. The term
"subject" as used herein, refers to an animal, preferably
a mammal, most preferably a human, who has been the
object of treatment, observation or experiment. 30 The
term "contacting- as used herein, refers to the addition
of compound to cells such that compound is taken up by
the cell.  WO 20071075567PCT/11S20061048241 In other
embodiments to this aspect, the present invention
provides both prophylactic and therapeutic methods for
treating a subject at risk of (or susceptible to)
developing a cell proliferative disorder or a disorder
related to c-Met. Such disorders include 5pre-existing
conditions related to c-Met expression (or over
expression) and/or c-Met mutation. In one example, the
invention provides methods for preventing in a subject a
cell proliferative disorder or a disorder related to
c-Met, comprising administering to the 10subject a
prophylactically effective amount of a pharmaceutical
composition comprising the compound of Formula land a
pharmaceutically acceptable carrier. Administration of
said prophylactic agent can occur prior to the
manifestation of symptoms characteristic of the cell
proliferative disorder or disorder related to c-Met, such
that a disease or disorder is prevented or,
alternatively, delayed in its 



15progression. In another example, the invention pertains
to methods of treating in a subject a cell proliferative
disorder or a disorder related to c-Met comprising
administering to the subject a therapeutically effective
amount of a pharmaceutical composition 20 comprising the
compound of Formula t and a pharmaceutically acceptable
carrier. Administration of said therapeutic agent can
occur concurrently with the manifestation of symptoms
characteristic of the disorder, such that said
therapeutic agent serves as a therapy to compensate for
the cell proliferative disorder or disorders related to
c-Met. 25 In another example, the invention pertains to
methods of modulating in a subject a cell proliferative
disorder or a disorder related to c-Met, such that
modulation of the level of c-Met expresson or of c-Met
activity may act to ameliorate the cell proliferative
disorder or a disorder related to c-Met, comprising
administering to the 30 subject a therapeutically
effective amount of a pharmaceutical composition
comprising the compound of Formula I and a
pharmaceutically acceptable carrier.  WO
20071075567PCTIUS20061048241 The term "prophylactically
effective amount" refers to an amount of an active
compound or pharmaceutical agent that inhibits or delays
in a subject the onset of a disorder as being sought by a
researcher, veterinarian, medical doctor or other
clinician. 5 The term "therapeutically effective amount"
as used herein, refers to an amount of active compound or
pharmaceutical agent that elicits the biological or
medicinal response in a subject that is being sought by a
researcher, veterinarian, medical doctor or other
clinician, which includes alleviation of the symptoms of
the disease or 10disorder being treated. Methods are
known in the art for determining therapeutically and
prophylactically effective doses for the instant
pharmaceutical composition. 15 As used herein, the term
"composition" is intended to encompass a product
comprising the specified ingredients in the specified
amounts, as well as any product which results, directly
or indirectly, from combinations of the specified
ingredients in the specified amounts. 20 As used herein,
the terms "disorders related to c-Met", or "disorders
related to c-Met  receptor tyrosine lcinase "shall
include diseases associated with or implicating c-Met
activity, for example, the overactivity of c-Met, and
conditions that accompany with these diseases. The term
"overactivitiof c-Met  It refers to either l) c-Met
expression in cells which normally do not express c-Met;
2) c-Met activty by cells which 25normally do not possess
active c-Met; :3) increased c-Met expression leading to
unwanted cell proliferation; or 4) mutations leading to
constitutive activation of c-Met. Examples of "disorders
related to c-Met" include disorders resulting from over
stimulation of c-Met due to abnormally high amount of
c-Met or mutations in c-Met, or disorders resulting from
abnormally high amount of c-Met activity due to 30
abnormally high amount of c-Met or mutations in c-Met.
WO 2007/075567PCT/US2006/048241 It is known that
overactivity of c-Met has been implicated in the
pathogenesis of a 



number of diseases, such as cell proliferative disorders,
neoplastic disorders and cancers. 5The term "cell
proliferative disorders" refers to unwanted cell
proliferation of one or more subset of cells in a
multicellular organism resulting in harm (i.e.,
discomfort or decreased life expectancy) to the
multieentilar organisms. Cell proliferative disorders can
occur in different types of animals and humans. Cell
proliferative disorders include neoplastic disorders (as
used herein, a "neoplastic disorder" refers to a rumor
10resulting from abnormal or uncontrolled cellular
growth) and other cell proliferative disorders. Examples
of cell proliferative disorders related to c-Met, include
tumors and cancers - for instance, hereditary and
sporadic human papillary renal carcinomas, breast
15cancer, colorectal cancer, gastric carcinoma, glioma,
ovarian cancer, hepatoccIlular carcinoma, head and neck
squamous cell carcinomas, testicular carcinoma, basal
cell carcinoma, liver carcinoma, sarcoma, malignant
pleural mesotheliorna, melanoma, multiple myeloma,
ostcosarcoma, pancreatic cancer, prostate cancer,
synovial sarcoma, thyroid carcinoma, non-small cell lung
cancer (NSCLC) and small cell lung 20cancer, transitional
cell carcinoma of urinary bladder, testicular carcinoma,
basal cell carcinoma, liver carcinoma - including
leukemias, lymphomas, and myelomas- for instance, acute
lymphocytic leukemia (ALL), acute myeloid leukemia (AML),
acute promyelocytic leukemia (APL), chronic lymphocytic
leukemia (CLL), chronic myeloid leukemia (CML), chronic
neutrophilic leukemia (CNL), acute 25 undifferentiated
leukemia (AUL), anaplastic large-cell lymphoma (ALCL),
prolymphocytic leukemia (PML), juvenile myelomonocytic
leukemia (JMML), adult T-cell ALL, AML with trilineage
myelodysplasia (AML/TMDS), mixed lineage leukemia (MLL),
myelodysplastic syndromes (MDSs), rnyeloproliferative
disorders (MPD), multiple myeloma, (MIN/1), myeloid
sarcoma, non-Hodgkin's lymphoma and 30 Hodgkin's disease
(also called Hodgkin's lymphoma) - and diseases
associated with the formation of new vasculature, such as
rheumatoid, arthritis, and retinopathy.  WO
2007/075567PCT/US2006/048241 Other cell proliferative
disorders in which overactivity of c-Met has been
implicated in their pathogenesis include cancers in which
c-Met activity contributes to the  invasive/metastatic
phenotype, including cancers in which c-Met is not
overexpressed or otherwise altered. 5 In a further
embodiment to this aspect, the invention encompasses a
combination therapy for treating or inhibiting the onset
of a cell proliferative disorder or a disorder related to
c-Met in a subject. The combination therapy comprises
administering to the subject a therapeutically or
prophylactically effective amount of a compound of 



10 Formula I, and one or more othcr anti-cell
proliferation therapy including chemotherapy, radiation
therapy, gene therapy and immunotherapy. In an embodiment
of the present invention, the compound of the present
invention may be administered in combination with
chemotherapy. As used herein, 15 chemotherapy refers to a
therapy involving a chemotherapeutic agent. A variety of
chemotherapeutic agents may be used in the combined
treatment methods disclosed herein. Chemotherapeutic
agents contemplated as exemplary, include, but are not
limited to: platinum compounds (e.g.,cisplatin,
carboplatin, oxaliplatin); taxane compounds (e.g.,
paclitaxcel, docetaxol); campotothecin compounds
(irinotecan, 20topotecan); vinca alkaloids (e.g.,
vincristine, vinblastine, vinorelbine); anti-tumor
nucleoside derivatives (e.g., 5-fluorouracil, leucovorin,
gemcitabine, capecitabine) ; alkylating agents (e.g.,
cyclophosphamide, carmustine, lomustine, thiotepa);
epipodophyllotoxins / podophyllotoxins (e_g_ ctoposide,
teniposide); aromatase inhibitors (e.g., anastrozole,
letrozole, exemestane); anti-estrogen compounds (e.g.,
25tamoxifen, fulvestrant), antifolates (e.g., premetrexed
disodium); hypomethylating agents (e.g., azacitidine);
biologics (e.g., gemtuzarnab, cetuximab, rituxirnab,
pertuzumab, trastuzumab, bevacizumab, erlotinib);
antibiotics/anthracylines (e.g. idarubicin, actinomycin
D, bleomycin, daunorubicin, doxorubicin, mitomycin C,
dactinomycin, carminomycin, daunomycin); antimetabolites
(e.g., clofarabine, 30aminopterin, cytosine arabinoside,
methotrexate); tubulin-binding agents (e.g.
combretastatin, colchicine, nocodazole); topoisomerase
inhibitors (e.g., camptothecin); differentiating agents
(e.g., retinoids, vitamin D and retinoic acid); retinoic
acid metabolism blocking agents (RAMBA) (e.g., accutane);
Icinase  WO 20071075567PCTIUS2006/048241 inhibitors
(e.g., flavoperidol, imatinib mesylate, gefitinib);
farnesyltransferase inhibitors (e.g., tipifarnib);
historic deacetylase inhibitors; inhibitors of the
ubiquitinproteasome pathway (e.g., bortezomih. Yondelis).
5 Further useful agents include verapamil, a calcium
antagonist found to be useful in combination with
antineoplastic agents to establish chemosensitivity in
tumor cells resistant to accepted chemotherapeutic agents
and to potentiate the efficacy of such compounds in
drug-sensitive malignancies. See Simpson WG, The calcium
channel blocker verapamil and cancer chemotherapy. Cell
Calcium. 1985 Dec;6(6):449-67. 10 Additionally, yet to
emerge chemotherapeutic agents are contemplated as being
useful in combination with the compound of' the present
invention. In another embodiment of the present
invention, the compound of the present invention may be
administered in combination with radiation therapy. As
used 15herein, "radiation therapy" refers to a therapy
comprising exposing the subject in need thereof to
radiation. Such therapy is known to those skilled in the
art. The appropriate scheme of radiation therapy will be
similar to those already employed in clinical therapies
wherein the radiation therapy is used alone or in
combination with other chemotherapeutics. 20 



In another embodiment of the present invention, the
compound of the present invention may be administered in
combination with a gene therapy. As used herein, "gene
therapy" refers to a therapy targeting on particular
genes involved in tumor development. Possible gene
therapy strategies include the restoration of defective
25cancer-inhibitory genes, cell transduction or
transfection with antisense DNA corresponding to genes
coding for growth factors and their receptors, RNA-based
strategies such as ribozymes, RNA decoys, antisense
messenger RNAs and small interfering RNA (siRNA)
molecules and the so-called 'suicide genes'. 30 In other
embodiments of this invention, the compound of the
present invention may be administered in combination with
an irnmunotherapy. As used herein, "irrununotherapv"
refers to a therapy targeting particular protein involved
in tumor development via antibodies specific to such
protein. For example, monoclonal  WO
2007/075567PCT1US2006104824 I antibodies'against vascular
endothelial' growth factor have been used in treating
cancers. Where a second pharmaceutical is used in
addition to a compound of the present 5invention, the two
pharmaceuticals may be administered simultaneously (e.g.
in separate or unitary compositions) sequentially in
either order, atapproximately the same time, or on
separate dosing schedules. In the latter case, the two
compounds will be administered within a period arid in an
amount and manner that is sufficient to ensure that an
advantageous or synergistic effect is achieved. It will
be appreciated 10 that the preferred method and order of
administration and the respective dosage amounts and
regimes for each component of the combination will depend
on the particular chemotherapeutic agent being
administered in conjunction with the compound of the
present invention, thoir route of administration, the
particular tumor being treated and the particular host
being treated. 15 As will be understood by those of
ordinary skill in the art, the appropriate doses of
chemotherapeutic agents will be generally similar to or
less than those already employed in clinical therapies
wherein the chemotherapeutics are administered alone or
in combination with other chemotherapeutics. 20 The
optimum method and order of administration and the dosage
amounts and regime can be readily determined by those
skilled in the art using conventional methods and in view
of the information set out herein. 25 By way of example
only, platinum compounds are advantageously administered
in a dosage of Ito 500 mg per square meter (mg/m2) of
body surface area, for example 50 to 400 mg/m2,
particularly for cisplatin in a dosage of about 75 mg/m2
and for carboplatin in about 300mg/m2 per course of
treatment. Cisplatin is not absorbed orally and must
therefore be delivered via injection intravenously,
subcutaneously, 30intratumorally or intraperitoneally. By
way of example only, taxane compounds are advantageously
administered in a dosage of 50 to 400 mg per square meter
(mg/m2) of body surface area, for example  WO
20071075567PCT/U S2006/048241. 



75 to 250 mg/m2, particularly for paclitaxel in a dosage
of about 175 to 250 mg/m2 and for docetaxcl in about 75
to 150 mg/m2 per course of treatment. By way of example
only, camptothecin compounds are advantageously
administered 5 in a dosage of 0.1 to 400 rug per square
meter (mg/m2) of body surface area, for example 1 to 300
mg/m2, particularly for irinotecan in a dosage of about
100 to 350 mg/m2 and for topotecan in about 1 to 2 mg/m2
per course of treatment. By way of example only, vinca
alkaloids may be advantageously administered in a 10
dosage of 2 to 30 mg per square meter (mg/m2) of body
surface area, particularly for vinblastine in a dosage of
about 3 to 12 mg/m2 , for vincristine in a dosage of
about 1 to 2 mg/m2, and for vinorelbine in dosage of
about 10 to 30 mg/m2 per course of treatment. 15 By way
of example only, anti-tumor nucleoside derivatives may be
advantageously administered in a dosage of 200 to 2500 mg
per square meter (mg/m2) of body surface area, for
example 700 to1500 mg/m2. 5-fluorouracil (5-FU) is
commonly used via intravenous administration with doses
ranging from 200 to 500mg/m2 (preferably from 3 to 15
mg/kg/day). Gemcitabine is advantageously administered in
a dosage of 20 about 800 to 1200 mg/m2 and capecitabine
is advantageously administered in about 1000 to 2500
mg/m2 per course of treatment. By way of example only,
alkylating agents may be advantageously administered in a
dosage of 100 to 500 mg per square meter (mg/m2) of body
surface area, for example 25120 to 200 mg/m2,
particularly for cyclophospharnide in a dosage of about
100 to 500 mg/m2 , for chlorambucil in a dosage of about
0.1 to 0.2 mg/kg of body weight, for carmustine in a
dosage of about 150 to 200 mg/m2, and for lomustine in a
dosage of about 100 to 150 mg/m2 per course of treatment.
30 By way of example only, podophyllotoxin derivatives
may be advantageously administered in a dosage of 30 to
300 mg per square meter (mg/m2) of body surface area, for
example 50 to 250 mg/m2, particularly for etoposide in a
dosage of about 35 to 100 mg/m2 and for teniposide in
about 50 to 250 mg/m2 per course of treatment. 35 By way
of example only, anthracycline derivatives may be
advantageously administered in a dosage of 10 to 75 mg
per square meter (mg/m2) of body surface area, for
example 15 to 60 mg/m2, particularly for doxorubicin in a
dosage of about 40  WO 20071075567PCT/US2006/04824 I to
75 mg/m2, for daunorubicin in a dosage of about 25 to
45mg/m2 , and for idarubicin in a dosage of about 10 to
15 mg/m2 per course of treatment. By way of example only,
anti-estroged compounds may be advantageously
administered in a dosage of about 1 to1.00mg daily
depending on the particular agent and the condition being
treated. Tamokifen is advantageously administered orally
in a dosage of 5 to 50 mg, preferably 10 to 20 mg twice,a
day, continuing the therapy for sufficient time to
achieve and maintain a therapeutic effect. Toremifene is
advantageously administered orally in a dosage of about
60 mg once a day, continuing 10the therapy for sufficient
time to achieve and maintain a therapeutic effect.
Anastrozole is advantageously administered orally in a
dosage of about lmg once a day. Droloxifene is
advantageously administered orally in a dosage of about
20-100mg once a day. Raloxifene is advantageously
administered orally in a dosage of about 60mg once a day.
Exemestant is advantageously administered orally in a 15
dosage of about 25mg once a day. By way of example only,
biologics may be advantageously administered in a dosage
of about 1 to 5 mg per square meter (mg/m2) of body
surface area, or as known in the art, if different. For
example, trastuzumab is advantageously administered in a
dosage 20 of 1 to 5 mg/m2 particularly 2 to 4mg/m2 per
course of treatment. 



Dosages may be administered, for example once, twice or
more per course of treatment, which may be repeated for
example every 7, 14, 21 or 28 days. 25 The compounds of
the present invention can be administered to a subject
systemically, for example, intravenously, orally,
subcutaneously, intramuscular, intradennal, or
parenterally. The compounds of the present invention can
also be administered to a subject locally. Nonlimiting
examples of local delivery systems include the use of
intraluminal medical, devices that include intravascular
drug 30 delivery catheters, wires, pharmacological stents
and endoluminal paving. The compounds of the present
invention can further be administered to a subject in
combination with a targeting agent to achieve high local
concentration of the compound at the target site. In
addition, the compounds of the present invention may 35be
Formulated for fast-release or slow-release with the
objective of maintaining the  WO
2007/075567PCTILIS2006/048241 drugs or agents in contact
with target tissues for a period ranging from hours to
weeks. The present invention also provides a
pharmaceutical composition comprising a 5 compound of
Formula I in association with a pharmaceutically
acceptable carrier. The pharmaceutical composition may
contain between about 0.1 mg and 1000 mg, preferably
about 100 to 500 mg, of the compound, and may be
constituted into any form suitable for the mode of
administration selected. 10 The phrases "pharmaceutically
acceptable" refer to molecular entities and compositions
that do not produce an adverse, allergic or other
untoward reaction when administered to an animal, or a
human, as appropriate. Veterinary uses arc equally
included within the invention and "pharmaceutically
acceptable" Formulations include Formulations for both
clinical and/or veterinary use. 15 Carriers include
necessary and inert pharmaceutical excipients, including,
but not limited to, binders, suspending agents,
lubricants, flavorants, sweeteners, preservatives, dyes,
and coatings. Compositions suitable for oral
administration include solid forms, such as pills,
tablets, caplets, capsules (each including immediate 20
release, timed release and sustained release
Formulations), granules, and powders, and liquid forms,
such as solutions, syrups, elixirs, emulsions, and
suspensions. Forms useful for parenteral administration
include sterile solutions, emulsions and suspensions. 25
The pharmaceutical composition of the present invention
also includes a pharmaceutical composition for slow
release of a compound of the present invention. The
composition includes a slow release carrier (typically, a
polymeric carrier) and a compound of the present
invention. 30 Slow release biodegradable carriers are
well known in the art. These are materials that may form
particles that capture therein an active compound(s) and
slowly degrade/dissolve under a suitable environment
(e.g., aqueous, acidic, basic, etc) and thereby
degrade/dissolve in body fluids and release the active
compound(s) therein.  WO 20071075567PCT/U52006/048241 The
particles are preferably nanoparticles (i.e., in the
range of about 1 to 500 nm in diameter, preferably about
50-200 nm in diameter, and most preferably about 100 nm
in diameter). 5 The present invention also provides
methods to prepare the pharmaceutical compositions of
this invention. The compound of Formula I, as the active
ingredient, is intimately admixed with a pharmaceutical
carrier according to conventional pharmaceutical
compounding techniques, which carrier may take a wide
variety of forms depending on the form of preparation
desired for administration, e.g., oral or 



10parenteral such as intramuscular. In preparing the
compositions in oral dosage form, any of the usual
pharmaceutical media may be employed. Thus, for liquid
oral preparations, such as for example, suspensions,
elixirs and solutions, suitable carriers and additives
include water, glycols, oils, alcohols, flavoring agents,
preservatives, coloring agents and the like; for solid
oral preparations such as, for example, powders, 15
capsules, caplets, gelcaps and tablets, suitable carriers
and additives include starches, sugars, diluents,
granulating agents, lubricants, binders, disintegrating
agents and the like. Because of their ease in
administration, tablets and capsules represent the most
advantageous oral dosage unit form, in which case solid
pharmaceutical carriers are obviously employed. If
desired, tablets may be sugar coated or enteric coated by
20standard techniques. For parenterals, the carrier will
usually comprise sterile water, though other ingredients,
for example, for purposes such as aiding solubility or
for preservation, may be included. Injectable suspensions
may also be prepared, in which case appropriate liquid
carriers, suspending agents and the like may be employed.
In preparation for slow release, a slow release carrier,
typically a polymeric carrier, and a 25 compound of the
present invention are first dissolved or dispersed in an
organic solvent. The obtained organic solution is then
added into an aqueous solution to obtain an
oil-in-water-type emulsion. Preferably, the aqueous
solution includes surface-active agent(s). Subsequently,
the organic solvent is evaporated from the
oil-in-water-type emulsion to obtain a colloidal
suspension of particles containing the 30 slow release
carrier and the compound of the present invention. The
pharmaceutical compositions herein will contain, per
dosage unit, e.g., tablet, capsule, powder, injection,
teaspoonful and the like, an amount of the active  WO
2007/075567PCTIUS200611148241 ingredient necessary to
deliver an effective dose as described above. The
pharmaceutical compositions herein will contain, per unit
dosage unit, e.g., tablet, capsule, powder, injection,
suppository, teaspoonful and the like, from about 0.01 mg
to 200 mg/kg of body weight per day. Preferably, the
range is from about 0.03 to 5 about 100 mg/kg of body
weight per day, most preferably, from about 0.05 to about
10 mg/kg of body weight per day. The compounds may be
administered on a regimen of 1 to 5 times per day_ The
dosages, however, may be varied depending upon the
requirement of the patients, the severity of the
condition being treated and the compound being employed.
The use of either daily administration or post-periodic
10 dosing may be employed. Preferably these compositions
are in unit dosage forms such as tablets, pills,
capsules, powders, granules, sterile parenteral solutions
or suspensions, metered aerosol or liquid sprays, drops,
ampoules, auto-injector devices or suppositories; for
oral 15parenteral, intranasal, sublingual or rectal
administration, or for administration by inhalation or
insufflation. Alternatively, the composition may be
presented in a form suitable for once-weekly or
once-monthly administration; for example, an insoluble
salt of the active compound, such as the decanoate salt,
may be adapted to provide a depot preparation for
intramuscular injection. For preparing solid compositions
such 20as tablets, the principal active ingredient is
mixed with a pharmaceutical carrier, e.g. conventional
tableting ingredients such as corn starch, lactose,
sucrose, sorbitol, talc, stearic acid, magnesium
stcarate, dicalcium phosphate or gums, and other
pharmaceutical diluents, e.g. water, to form a solid
preFormulation composition containing a homogeneous
mixture of a compound of the present invention, or a
25pharmaceutically acceptable salt thereof. When
referring to these preFomiulation compositions as
homogeneous, it is meant that the active ingredient is
dispersed evenly throughout the composition so that the
composition may be readily subdivided into equally
effective dosage forms such as tablets, pills and
capsules. This solid preFormulation composition is then
subdivided into unit dosage forms of the type 



30 described above containing from 0.1 to about 500 mg of
the active ingredient of the present invention. The
tablets or pills of the novel composition can be coated
or otherwise compounded to provide a dosage form
affording the advantage of prolonged action. For example,
the tablet or pill can comprise an inner dosage and an
WO 2007/05567PCT/US2006/048241 outer dosage component,
the latter being in the form of an envelope over the
former. The two components can be separated by an enteric
layer which serves to resist disintegration in the
stomach and permits the inner component to pass intact
into the duodenum or to be delayed in release. A variety
of material can be used for such 5enteric layers or
coatings, such materials including a number of polymeric
acids with such materials as shellac, acetyl alcohol and
cellulose acetate. The liquid forms in which the compound
of Formula I may be incorporated for administration
orally or by injection include, aqueous solutions,
suitably flavored 10syrups, aqueous or oil suspensions,
and flavored emulsions with edible oils such as
cottonseed oil, sesame oil, coconut oil or peanut oil, as
well as elixirs and similar pharmaceutical vehicles.
Suitable dispersing or suspending agents for aqueous
suspensions, include synthetic and natural gums such as
tragacanth, acacia, alginate, dextran, sodium
carboxymethylcellulose, methylcellulose,
polyvinyl-pyrrolidone or 15 gelatin. The liquid forms in
suitably flavored suspending or dispersing agents may
also include the synthetic and natural gums, for example,
tragacanth, acacia, methyl-cellulose and the like. For
parenteral administration, sterile suspensions and
solutions are desired. Isotonic preparations which
generally contain suitable preservatives are employed
when intravenous administration is desired. 20
Advantageously, compounds of Formula I may be
administered in a single daily dose, or the total daily
dosage may be administered in divided doses of two, three
or four times daily. Furthermore, compounds for the
present invention can be administered in intranasal form
via topical use of suitable intranasal vehicles, or via
transdermal skin 25 patches well known to those of
ordinary skill in that art. To be administered in the
form of a transdermal delivery system, the dosage
administration will, of course, be continuous rather than
intermittent throughout the dosage regimen. For instance,
for oral administration in the form of a tablet or
capsule, the active drug 30 component can be combined
with an oral, non-toxic pharmaceutically acceptable inert
carrier such as ethanol, glycerol, water and the like.
Moreover, when desired or necessary, suitable binders;
lubricants, disintegrating agents and coloring agents can
also be incorporated into the mixture. Suitable binders
include, without limitation,  WO
20071075567PCT/US2006/048241 starch, gelatin, natural
sugars such as glucose or beta-lactose, corn sweeteners,
natural and synthetic gums such as acacia, tragacanth or
sodium oleate, sodium stearate, magnesium stearate,
sodium benzoate, sodium acetate, sodium chloride and the
like. Disintegrators include, without limitation, starch,
methyl cellulose, agar, bentonite, 5 xanthan gum and the
like. 



The daily dosage of the products of the present invention
may be varied over a wide range from 1 to 5000 mg per
adult human per day. For oral administration, the
compositions are preferably provided in the form of
tablets containing, 0.01,0.05, 0.1, 1003, 1.0, 2.5, 5.0,
10.0, 15.0, 25.0, 50.0, 100, 150, 200, 250 and 500
milligrams of the active ingredient for the symptomatic
adjustment of the dosage to the patient to be treated. An
effective amount of the drug is ordinarily supplied at a
dosage level of from about 0.01 mg/kg to about 200 mg/kg
of body weight per day. Particularly, the range is from
about 0.03 to about 15 mg/kg of body weight per day, and
more 15particularly, from about 0.05 to about 10 mg/kg of
body weight per day. The compound of the present
invention may be administered on a regimen up to four or
more times per day, preferably of 1 to 2 times per day.
Optimal dosages to be administered may be readily
determined by those skilled in the 20art, and will vary
with the particular compound used, the mode of
administration, the strength of the preparation, the mode
of administration, and the advancement of the disease
condition. In addition, factors associated with the
particular patient being treated, including patient age,
weight, diet and time of administration, will result in
the need to adjust dosages. 25 The compounds of the
present invention can also be administered in the form of
liposome delivery systems, such as small unilamellar
vesicles, large unilamellar vesicles, and multi lamellar
vesicles. Liposomes can be formed from a variety of
lipids, including but not limited to amphipathic lipids
such as phosphatidylcholines, 30sphingomyelins,
phosphatidylethanolamines, phophatidylcholines,
cardiolipins, phosphatidylserines, phosphatidylglycerols,
phosphatidic acids, phosphatidylinositols, diacyl
trimethylannmonium propanes, diacyl dimethylammonium
propanes, and WO 2007/075567PCT/US2006/048241
stearylamine, neutral lipids such as triglycerides, and
combinations thereof. They may either contain cholesterol
or may be cholesterol-free. The compounds of the present
invention can also be administered locally. Any 5delivery
device, such as intravascular drug delivery catheters,
wires, pharmacological stents and endoluminal paving, may
be utilized. The delivery system for such a device may
comprise a local infusion catheter that delivers the
compound at a rate controlled by the administor. 10 The
present invention provides a drug delivery device
comprising an intraluminal medical device, preferably a
stent, and a therapeutic dosage of a compound of the
invention. The term "stent" refers to any device capable
of being delivered by a catheter. A stent 15is routinely
used to prevent vascular closure due to physical
anomalies such as unwanted inward growth of vascular
tissue due to surgical trauma. It often has a tubular,
expanding lattice-type structure appropriate to be left
inside the lumen of a duct to relieve an obstruction. The
stein has a lumen wall-contacting surface and a
lumen-exposed surface. The lumen-wall contacting surface
is the outside surface of 



20the tube and the lumen-exposed surface is the inner
surface of the tube. The stent can be polymeric, metallic
or polymeric and metallic, and it can optionally be
biodegradable. Commonly, stents are inserted into the
lumen in a non-expanded form and are then 25 expanded
autonomously, or with the aid of a second device in situ.
A typical method of expansion occurs through the use of a
catheter-mounted angioplasty balloon which is inflated
within the stenosed vessel or body passageway in order to
shear and disrupt the obstructions associated with the
wall components of the vessel and to obtain an enlarged
lumen. Self-expanding stents as described in U.S.
6,776,796 (Falotico et 30 at) may also be utilized. The
combination of a stent with drugs, agents or compounds
that prevent inflammation and proliferation, may provide
the most efficacious treatment for post-angioplastry
restenosis.  WO 2007/075567PCT1US20061048241 Compounds of
the invention can be incorporated into or affixed to the
stent in a number of ways and in utilizing any number of
biocompatible materials. In one exemplary embodiment, the
compound is directly incorporated into a polymeric
matrix, such as the polymer polypyrrole, and subsequently
coated onto the outer 5surface of the stent. The compound
elutes from the matrix by diffusion through the polymer.
Stents and methods for coating drugs on stents are
discussed in detail in the art. In another exemplary
embodimeni, the stent is first coated with as a base
layer comprising a solution of the compound,
ethylene-co-vinylacetate, and polybutylmethacrylate.
Then, the stent is further coated with an outer layer
10comprising only polybutylmethacrylate. The outlayer
acts as a diffusion barrier to prevent the compound from
eluting too quickly and entering the surrounding tissues.
The thickness of the outer layer or topcoat determines
the rate at which the compound elutes from the matrix.
Stents and methods for coating are discussed in detail in
WIPO publication W09632907, U.S. Publication No.
200210016625 and references 15disclosed therein. The
solution of the compound of the in vention and the
biocompatible materials/polymers may be incorporated into
or onto a stent in a number of ways. For example, the
solution may be sprayed onto the stent or the stem may be
dipped into 20the solution. In a preferred embodiment,
the solution is sprayed onto the stent and then allowed
to dry. In another exemplary embodiment, the solution may
be electrically charged to one polarity and the stent
electrically changed to the opposite polarity. In this
manner, the solution and stent will be attracted to one
another. In using this type of spraying process, waste
may be reduced and more control over the 25 thickness of
the coat maybe achieved. Compound is preferably only
affixed to the outer surface of the stent that makes
contact with one tissue. However, for some compounds, the
entire stent may be coated. The combination of the dose
of compound applied to the stent and the polymer coating
that controls the release of the drug is important in the
effectiveness of the drug. The compound preferably
remains 30 on the stent for at least three days up to
approximately six months and more, preferably between
seven and thirty days.  WO 2007/075567PCT/LS2006104824 



Any number of non-erodible biocompatible polymers may be
utilized in conjunction with the compounds of the
invention. It k important to note that different polymers
may be utilized for different stents. For example, the
above-described ethylene-co-vinylacetate and
polybutylmethacrylate matrix works well with stainless 5
steel steins. Other polymers may be utilized more
effectively with stents formed from other materials,
including materials that exhibit superelastic properties
such as alloys of nickel and titanium. Restesosis is
responsible for a significant morbidity and mortality
following coronary l0 angioplasty. Restenosis occurs
through a combination of four processes including elastic
recoil, thrombus formation, intima hyperplasia and
extracellular matrix remodeling. Several growth factors
have been recently identified to play a part in these
processes leading to restenosis. See Schiele TM et. al.,
2004, "Vascular restenosis - striving for therapy."
Expert Opin Pharmacother. 5(11):2221-32. 15 Vascular
smooth muscle cells (VSMC) express c-Met receptor.
Exposure to hepatocyte growth factor, the ligand for
c-Met, stimulates these cells to exhibit a migratory
phenotype. See Taher et.al., Hepatocyte growth factor
triggers signaling cascades mediating vascular smooth
muscle cell migration. Riochern Biophys Res Commun.
(2002) 298(1):80-6; Morishita R, Aoki NI, Yo Y, Ogihara
T. Hepatocyte 20 growth factor as cardiovascular hormone:
role of HGF in the pathogenesis of cardiovascular
disease. Endocr J. (20(12) Jun;49(3):273-84. Since VSMC
migration from the media to the intima of arteries plays
a role in the development of atherosclerosis and
resteuosis, antagonists of c-Met kinase activity are
believed to present a viable therapeutic strategy in the
treatment of these diseases. 25 Accordingly, the present
invention provides a method for the treatment of
disorders related to c-Met, including restenosis, intimal
hyperplasia or inflammation, in blood vessel walls,
comprising the controlled delivery, by release from an
intraluminal medical device, such as a stent, of a
compound of the invention in therapeutically 30 effective
amounts. Methods for introducing 'a stent into a lumen of
a body are well known and the compound-coated stents of
this invention are preferably introduced using a
catheter.  WO 20071075567PCT/U S2006/04824 I As will be
appreciated by those of ordinary skill in the art,
methods will vary slightly based on the location of stent
implantation. For coronary stent implantation, the
balloon catheter bearing the stout is inserted into the
coronary artery and the stent is positioned at the
desired site. The balloon is inflated, expanding the
stent. As the 5stent expands, the stent contacts the
lumen wall. Once the stent is positioned, the balloon is
deflated and removed. The stent remains in place with the
lumen-contacting surface bearing the compound directly
contacting the lumen wall surface. Stent implantation may
be accompanied by anticoagulation therapy as needed. 10
Optimum conditions for delivery of the compounds for use
in the stem of the invention may vary with the different
local delivery systems used, as well as the properties
and concentrations of the compounds used. Conditions that
may be optimized include, for example, the concentrations
of the compounds, the delivery 15volume, the delivery
rate, the depth of penetration of the vessel wall, the
proximal 



inflation pressure, the amount and size of perforations
and the fit of the drug delivery catheter balloon.
Conditions may be optimized for inhibition of smooth
muscle cell proliferation at the site of injury such that
significant arterial blockage due to restenosis does not
occur, as measured, for example, by the proliferative
ability of the 20 smooth muscle cells, or by changes in
the vascular resistance or lumen diameter. Optimum
conditions can be determined based on data from animal
model studies using routine computational methods.
Another alternative method for administering compounds of
this invention may be by 25 conjugating the compound to a
targeting agent which directs the conjugate to its
intended site of action, i.e., to vascular- endothelial
cells, or to tumor cells. Both antibody and non-antibody
targeting agents may be used. Because of the specific
interaction between the targeting agent and its
corresponding binding partner, a compound of the present
invention can be administered with high local
concentrations 30at or near a target site and thus treats
the disorder at the target site more effectively. The
antibody targeting agents include antibodies or
antigen-binding fragments thereof, that bind to a
targetable or accessible component of a tumor cell, tumor
WO 20071075567PCT/US2006/048241 vasculaturc, or tumor
stroma. The "targetable or accessible component" of a
tumor cell, tumor vasculature or tumor stroma, is
preferably a surface-expressed, surface-accessible or
surface-localized. component. The antibody targeting
agents also include antibodies or antigen-binding
fragments thereof, that bind to an 5intracellular
component that is released from a necrotic tumor cell_
Preferably such antibodies are monoclonal antibodies, or
antigen-binding fragments thereof, that bind to insoluble
intracellular antigen(s) present in cells that may be
induced to be permeable, or in cell ghosts of
substantially all neoplastic and normal cells, but are
not present or accessible on the exterior of normal
living cells of a mammal. In the 10present invention, the
targetable or accessible component might be the c-Met
receptor as it is accessible and expressed on or near the
target tissues. As used herein, the term "antibody" is
intended to refer broadly to any immunologic binding
agent such as IgG, IgM, IgA, IgE, F(ab')2, a univalent
fragment such as Fab', 15Fab, Dab, as well as engineered
antibodies such as recombinant antibodies, humanized
antibodies, bispecific antibodies, and the like. The
antibody can be either the polyclonal or the monoclonal,
although the monoclonal is preferred. There is a very
broad array of antibodies known in the art that have
immunological specificity for the cell surface of
virtually any solid tumor type (see a Summary Table on
20monoclonal antibodies for solid tumors in US Patent No.
5,855,866 to Thorpe et al). Methods are known to those
skilled in the art to produce and isolate antibodies
against tumor (US Patent No.5,855,866 to Thorpe et al.,
and US Patent No.6,34,2219 to Thorpe et al.).
25Techniques for conjugating therapeutic moiety to
antibodies are well known, see, e.g., Amon et al.,
"Monoclonal Antibodies For Immunotargeting Of Drugs In
Cancer Therapy", in Monoclonal Antibodies And Cancer
Therapy, Reisfeld et al. (eds.), pp. 243- 56 (Alan R.
Liss, Inc. 1985); Hellstrom et al., "Antibodies For Drug
Delivery", 



in Controlled Drug Delivery (2nd Ed.), Robinson et al.
(eds.), pp. 623-53 (Marcel 30 Dekker, Inc. 1987); Thorpe,
"Antibody Carriers Of Cytotoxic Agents In Cancer Therapy:
A Review", in Monoclonal Antibodies '84: Biological And
Clinical Applications, Pinchera et al. (eds.), pp.
475-506 (1985). Similar techniques can also be applied to
attach compounds of the invention to non-antibody
targeting agents.  WO 2007/075567PCTIUS2006/048241 Those
skilled in the art will know, or be able to determine,
methods of forming conjugates with non-antibody targeting
agents, such as small molecules, oligopeptides,
polysaccharides, or other polyanionic compounds.
5Although any linking moiety that is reasonably stable in
blood, can be used to link the compounds of the present
invention to the targeting agent, biologically-releasable
bonds and/or selectively cleavable spacers or linkers are
preferred. "Biologically-releasable bonds" and
"selectively cleavable spacers or linkers" still have
reasonable stability in the circulation, but are
releasable, cleavable or 10hydrolysable only or
preferentially under certain conditions, Le., within a
certain environment, or in contact with a particular
agent. Such bonds include, for example, disulfide and
trisulfide bonds and acid-labile bonds, as described in
U.S. Pat. Nos. 5, 474,765 and 5,762,918 and
enzyme-sensitive bonds, including peptide bonds, esters,
amides, phosphodiesters and glycosides as described in
U.S. Pat. Nos. 5,474,765 and 155,762,918. Such
selective-release design features facilitate sustained
release of the compounds from the conjugates at the
intended target site.    The present invention provides a
pharmaceutical composition comprising an effective amount
of a compound of the present invention conjugated to a
targeting agent and a 20pharmaceutically acceptable
carrier. The present invention further provides a method
of treating of a disorder related to c-Met, particularly
a tumor, comprising administering to a subject a
therapeutically effective amount of a compound of Formula
I conjugated to a targeting agent. 25 When proteins such
as antibodies or growth factors, or polysaccharides are
used as targeting agents, they are preferably
administered in the form of injectable compositions. The
injectable antibody solution will be administered into a
vein, artery or into the spinal fluid over the course of
from 2 minutes to about 45 minutes, 30preferably from 10
to 20 minutes. In certain cases, intradermal and
intracavitary administration are advantageous for tumors
restricted to areas close to particular regions of the
skin and/or to particular body cavities. In addition,
intrathecal administrations may be used for tumors
located in the brain.  WO 20071075567PCT1US200610482-11
Therapeutically effective dose of the compound of the
present invention conjugated to a targeting agent depends
on the individual, the disease type, the disease state,
the method of administration and other clinical
variables. The effective dosages are 5 readily
determinable using data from an animal model.
Experimental animals bearing solid tumors are frequently
used to optimize appropriate therapeutic doses prior to
translating to a clinical environment. Such models are
known to be very reliable in predicting effective
anti-cancer strategies. For example, mice bearing solid
tumors, 



are widely used in pre-clinical testing to determine
working ranges of therapeutic 10 agents that give
beneficial anti-tumor effects with minimal toxicity.
While the foregoing specification teaches the principles
of the present invention, with examples provided for the
purpose of illustration, it will be understood that the
practice of the invention encompasses all of the usual
variations, adaptations and/or 15 modifications as come
within the scope of the following claims and their
equivalents.  Claims 1.A compound of Formula I:
Formula!  5 and N-oxides, pharmaceutically acceptable
salts, solvates, and stereochemical isomers thereof,
wherein:       R1 is mono or bicyclic heteroaryl, or
pyridin-2-on-yl, wherein said heteroaryl is optionally
substituted with one, two or three Ra substituents;
wherein Ra is -NH2, halogen, alkoxy, alkylether,
alkylthio, alkylsulfonyl, 10phenylsulfonyl,
heteroarylsulfonyl, heterocyclylsulfonyl, -SO2N1-12,
alkylsulfonamide, alkyl, aminoalkyl, alkyl amino, phenyl,
heteroaryl, cyano, a lkenyl, alkynyl, cycloalkyl,
heterocyclyl, -002-alkyl, -C(0)-Rb,
-0(14alkyl-morpholinyl,-0(14)alkyl-piperazinyl,
-C(i4)alkyl-N'-methyl piperazinyl, -064alkyl-Rb,
-0(0)NH-0(14alkyl-Rb, or 15-0(0)NR0Raf wherein         Rb
is heterocyclyl, alkylsulfonyl, -SO2NH2,
alkylsuffonamide, -OH, - alkyl, --NH2 -NHalkyl, or
-N(alkyl)2; R0 and Rd are independently selected from: H,
phenyl, heteroaryl, or 20Cialkyl, wherein said Cialkyl
may optionally be substituted with one 



substituent selected from: -N(CH3)2, morpholinyl,
piperidinyl, piperazinyl, N-methyl piperazinyl,
alkylsulfonyl, -SO2NH2, alkylsulfonamide, hydroxyl, and
alkoxy; or Ro and Rd together may form a 5 to 7 membered
heterocyclic ring, 25 optionally containing a second
heteromoiety selected from 0, NH, N(alkyl), SO, SO2, or
S; wherein said Ro-Rd heterocyclic ring is optionally
substituted with alkyl, -802alkyl, or -0(0)alkyl;
A is a ring selected from the group consisting of;
phenyl, mono or bicyclic heteroaryl,
3-(4-Methoxy-benzyI)-3H-quinazolin-4-on-6-yl,
quinazolin-4-on-6-yl, and 30 benzo-fused heterocyclyl;
wherein said phenyl, heteroaryl, or benzo-fused
heterocyclyl are optionally substituted with one to three
substituents independently selected from the group
consisting of: -01-1, alkyl, phenyl, heteroaryl, alkoxy,
-CN, halogen, nitro, -NH2, -N(CH3)2, -NHC(0)NHCI.6alkyl,
and -NHC(0)Ci_olkyl; R5 and R6 are independently selected
from: H, F, C15a1ky1, -OH, -0C1_ealkyl, 5 -NHOI..6alkyl,
or -N(Ci_salky1)2; or        R5 and R6 can together form
a C3.5 cycloalkyl ring, an aziridinyl ring, or, an
epoxidyl ring; and R7 and R8 are H, halogen or Ci_salkyl.
10 2.A compound of claim 1, wherein R1 is mono or
bicyclic heteroaryl, or pyridin-2-on-5-yl, wherein said
heteroaryl is optionally substituted with one, two or
three IR, substituents; R7 and R8 are H. 15 3.A compound
of claim 2, wherein        Rc and Rd are independently
selected from: H, phenyl, heteroaryl, or Ci.salkyl,
wherein said C1..6a1kyl may optionally be substituted
with one substituent selected from: -N(CH3)2,
morpholinyl, piperidinyl, piperazinyl, N-methyl
piperazinyl, alkylsulfonyl, -802N1-12, alkylsulfonamide,
hydroxyl, and alkoxy; or 20Rc and Rd together may form a
5 to 7 membered heterocyclic ring selected from the group
consisting of: piperidinyl, morpholinyl, and piperazinyl,
wherein said piperazinyl is optionally substituted with
alkyl, -302alkyl, or -C(0)alkyl. 4. A compound of claim
3, wherein 25R5 and R6 are independently selected from:
H, F, or -CH3; or R5 and R6 can together form a
cyclopropyl ring. 5. A compound of claim 4, wherein A is
a ring selected from the group consisting of: phenyl,
mono or bicyclic 30 heteroaryl,
3(4-Methoxy-benzy1)-3H-quinazolin-4-on-6-yl,
quinazolin-4-on-6-yl, and benzo-fused heterocyclyl;
wherein said phenyl, heteroaryl, or benzo-fused
heterocyclyl are optionally substituted with one
substituent independently selected from the group
consisting of: -OH, allcyl, phenyl, heteroaryl, alkoxy,
-CN, halogen, nitro, -NH2, -N(CH3)2, -NHC(0)NHCi_salkyl,
and -NHC(0)Ci_olkyl. 



6. A compound of claim 5, wherein        A is a ring
selected from the group consisting of: 2,3
dihydrobenzofuran-5-yl, quinolin-6-yl,
quinolin-6-yl-N-oxide, 2-amino benzothiazol-6-yl,
4-methoxyphenyl, 3- 5
(4-Methoxy-benzyI)-3H-quinazolin-4-on-6-yl,
quinazolin-4-on-6-y!, and 4-hydroxy phenyl. 7. A compound
of claim 6, wherein           R1 is mono or bicyclic
heteroaryl, or pyridin-2-on-5-yl, wherein said heteroaryl
10 is optionally substituted with one Ra substituent. 8.
A compound of claim 7, wherein         R1 is
thiophen-2-yl, thiazol-2-yl, pyrazolyl, innidazolyl,
pyridin-2-on-5-yl, or pyridyl, wherein said
thiophen-2-yl, thiazol-2-yl, pyrazolyl, imidazolyl, and
pyridyl may 15 be optionally substituted with one R2
substituent. 9. A compound of claim 8, wherein R5 and R6
are independently selected from: H or F. 20 10. A
compound selected from the group consisting of:  H;
7   



N,N,     ;           and N-oxides, pharmaceutically
acceptable salts, solvates, and stereochemical 5 isomers
thereof.       



3   and N-oxides, pharmaceutically acceptable salts,
solvates, and stereochemical isomers thereof. 5 12. A
compound which is   and N-oxides, pharmaceutically
acceptable salts, solvates, and stereochemical isomers
thereof. 13. A compound which is  and N-oxides,
pharmaceutically acceptable salts, solvates, and
stereochemical isomers thereof. 14. A compound which is
I. and pharmaceutically acceptable salts thereof. 15. A
compound which is   16. A compound which is and N-oxides,
pharmaceutically acceptable salts, solvates, and
stereochemical isomers thereof. 17. A compound which is 0



N .i. 17:1 F 0-.1( jr.--T-11..S. Of-14 .r1-Natk'N  and
N-oxides, pharmaceutically acceptable salts, solvates,
and stereochemical isomers thereof. 18. A compound which
is  and N-oxides, pharmaceutically acceptable salts,
solvates, and stereochemical isomers thereof.   19. A
pharmaceutical composition comprising a compound of any
of claims 1-18 and a pharmaceutically acceptable carrier.
20. A compound as claimed in any of claims 1-18 for use
as a medicament. 5  21. Use of a compound as claimed in
any of claims 1-18 for the manufacture of a medicament
for the treatment of one or more of breast cancer,
non-small cell lung carcinoma, pancreatic endocrine
neoplasms, prostrate cancer, esophageal adenocarcinoma,
colorectal cancer, salivary gland carcinoma, diffuse
large B-cell 10 lymphoma and endometrial carcinoma.  22.
A process for the preparation of a compound of claim 1,
said process comprising a) reacting a compound of Formula
IV: X 15 with a compound of Formula V:  



wherein X is CI or I or Br, and Y is zincate, boronic
acid, boronate ester or stannane and the variable are as
defined in claim 1; or 20b) reacting a compound of
Formula III: H2N-N) rir with a compound of Formula VI:  R
7          wherein the variable are as defined in Claim
1. 23. A compound of claim 1, wherein R5 and R6 are F. 








