
DISUBSTITt.'TED PHTHALAZINE. HEDGEHOG PATHWAY NTAG rSTS       The present invention
relates to Hedgehog pathway antagonists and, more specifically, to novel &substituted phthalazines
and therapeutic use thereof The Hedgehog (71n) signaling pathway plays an important role in
embryonic pattern fonnatio and adult tissue maintenance by directing cell differentiation and prolite.
Hedgehog (Rh) protein family, which includes Sonic Hedgehog (Slab), Indian Hedgehog MAO, and
Desert Hedgehog (Dhh) are secreted glycoproteins that undergo post-translational modifications,
including autocataLytic cleavage and coupling of cholesterol to the amino-terminal peptide to form the
fragment that possesses signaling activity. Hh binds to the twelve-pass transmcnabranc protein Ptch
(Ptchl and Fmk?), thereby alleviating Pith-mediated suppression of Smoothened (Shia). Sum o
activation triggers series of intracellular events culminating in the stabilization of the Gil transcription
factors (GEL Gli2" and 0li3) and the expression of Oh-dependent genes that are responsible for cell
proliferation, cell survival, angiogenesis and invasion.       Rh signaling has recently attracted
considerable interest based on theT.0,1 that aberrant activation of SIM signaling leads to the formation
of various tumor pancreatic cancer, meduildblastoma, basal cell carcinoma, small cell lung cancer, and
prostate cancer. Several Rh antagonists have been reported. in the art, such as the steroidal alkaloid
compound IP-609, the aminoprolino compound CUR61414; and the 2,4-disubstituted thiazole
compound HU& W02005033288 discloses certain ,4- disubstituted pinhalazine compounds asserted to
be hedgehog antagonists,       There still exists a need for potent hedgehog pathway inhibitors,
particularly having desirable pharmacodynamic, pharmaeoldnetic and. toxicology profiles, The present
invention provides novel I ,4-disubstitute.d phthalazincs that are potent =ago of this pathway,
Summary  The present disclosure provides a compound of Formula I: \ ')\/\ \\ Ri N-NR" ,  Formul whet
R is hydrogen, fluoro. cyano, trifluorome.thyh mcthoxv or it' torome xy. R is hydrogen or methyl; and
R, R4, R5, R4 and R are independently hydrogen, chioro, fluoro.cyano, trifluoromethyl or
trifluoromethoxy, provided that at least two of R3. le, Rs, R.1' and R7 am hydrogen; or a
pirmaceut:callv acceptable saltidea        will be understood by the skilled artisan that the compounds of
the present disclosure comprise a tertiary amine moiety and are capable of reaction with a number of
inorganic and organic acids to form pharmaceutically acceptable acid addition salts. Such
pharmaceutically acceptable acid addition salts and common, methodology for preparing them are well
known in Mc art. Sea, e.g., P. Stahl, at al., HANDBOOK OF PHARMACEUTICAL SALTS:
PROPERTIES, SELECTION AND USE, (VCHAIWilevVai, 2002); SM. Berge, at al., "Pharmaceutical
Salts, ",Journal7 laCCUticat SdElleC,S, Vol 66, No. 1, January 1977, In a first aspect, there is provided
a compound of the following formula: 0 .Re //\'\\N (ifN /I 2 



R R4 he rein: RI is hydrogen, fiu.oro,ya110, trifluoro.methyi, meiboxy, or tri. uorometboxv: R' is
hydrogen or methyl, and -  R. sR and R' are independently hydrogen, chioro, fluoro. cyario,
trifluoromethyl or trifluoromethoxy, provided that at least two of 11..3. R4, Rs. R6 and le are hydrogen:
or a pharmaceutically acceptable salt thereof,        In a second aspect, there is provided a
pharmaceutical composition comprising the compound as defined above, or a pharmaceutically
acceptable salt thereof, in combination with a phammceutically acceptable carrier, diluent or excipient.
In a third aspect, there is provided the compound as defined above, or a pharmaceutically acceptable
salt thereof, for use as a medicament.        In a fourth aspect, there is provided the use of the
compound as defined above, or a pharmaceutically acceptable salt thereof, in the manufacture of a
medicament for the treatment of cancer.  2a       Specific embodiments of the disclosure include a
compound of Formula I, or a pharmaceutically acceptable salt: thereof wherein: (a) RI is hydrogen; (b)
R.' is there; (c) RT is hydrogen; (d) R.' is methyl; c) R" is Chien), facto, trifluoromethyl, or
trifinoromethoxy; (1) R5 is fluor, rrifluoromethoxy, or trifiliOTOMethyl; R is hydrogen, and R2 is
hydrogen; (h) RI is fluor, and R2 is hydrogen; (DR is hydrogen, and R' is methyl: (J) le is Imam and R2
is methyl;    Rt is hydrogen and R; is chloro, Nom, trill uoromethyl, or trifluoromethoxy; WR' is flnoro
and R.chloro, fluoro, tricluoromethyl, or trifluoromethoxy:  



(in) R2 Is hydrogen and R' is ehloro, fluor, milluoromethyl, or rrifl uorometbox.y (n) R! is methyl and It'
is chic1. 0 '01 (0). W iS hydrogen and R5 is finoro, trilluoromethoxy, or (p) RI is fluor and R5 is fluor,
trifiuorornetho.xy. or tri.0 (q) R.' is hydrogen and R' is fluor, trifinoromethoxy, or trifluot (r) R2 is methyl
and R:" is fluor, trifluoromethoxy, or frifioorom (s) R" is chloro, finoro, trichioromethyl or
trifinoromethoxy and R5 is more, trifinoromethox?,,,, or trilluoromethyl;   R' is hydrogen, It is hydrogen,
and R3 is Oiler, atom, tricluoromethyl, or trifluoromethoxy; (0 le is hydrogen, le is methyl,le is chicro,
fluoro trifluoromethyl, or triflitoromethoxy;    R is fluom, R2 is hydrogen, and R: is chloro, fluoreth
trifinoromethoxy; R:` is fluor, R: is n trifluoromethoxy;  (x) .R is hydrogen., R' is hydrooen, and. le is
fluor, trifluoromethyi,or trilluoromethoxy;  (y) R' is hydrogen, R is methyl and R5 is fluorohi., or irifi
uorometboxy:  (z) R is fluoro, R is hydrogen, and Rs is fluor, tri tricluoromethoxy: (aa) le is fluor, R.2 is
methyl, and Rs is finer, tdfThoromethyl, or trichioramethoxy; (bb) R is hydrogen, R.` is lydrogen. R is
thloro, th ) trifiuoromcthoxy and 11) is -atom, trilluoromethyl, or trilluorometboxy; (cc.) R' is hydrogen,
R.- is methyl, It' is chloro, finoro, trill:norm& trifhioromethoxy, andis fluor, trilluoromethyi, or
trifluoromethoxy; (rid) R' is iluoro, R is hydrogen, R.' is chimp, fluor, trifluoromethyt, or trifitioromethoxy,
and. Itfr i.s cluaro, trifluoromethyl, or trifluoromethoxy,  -4- 



' is fluoro, ..R2 is methyl, R3 is chloro. tinoro. trilluoromethyl, or oromethory, and Rs i& fluoro,
traluoromethyoromethoxy;       s hydrogen, R is hydrogen, R is trifluoromR5 is fluor, (gg) R' is fluor, R2
is hydrogen. R.3 is trifluoromethyl, and R' is fluorm (hit) R1 is hydrogen, R2 is methyl, 12' is
trifluoromethvi, and R5 is fluor, (ii) R is fitioro, PT is methyl, R3 is triethyl,there, (j.j.) three of R3, R.4,
R5, R6 and R2 arc hydrogen; and (kk) four of P.5, R4, R. R4 and R.7 are hydrogen, The present
disclosure also provides a pharmaceutical composition comprising a compound of Formula 1, or a
pharmaceutically acceptable salt thereof, in combination with a pharmaceutically acceptable excipicnt,
carrier or diluent.      The compounds of the present disclosure are preferably formulated as
pharmaceutical compositions administered by a variety of routes. Preferably, such compositions are
for oral or intravenous administration_ Such pharmaceutical compositions and processes for preparing
them are well known in the art. See, REMINGTON: THE SCIENCE AND PRACTICE OF PHARMACY
(A. GC1111iir0, ei aids,. 19'5 ed., Mad Publishing Co., 1995).      The present disclosure also provides
a method of treating medulloblastoma, basal cell carcinoma, esophagus cancer, gastric cancer.,
pancreatic cancer, biliary tract cancer, prostate cancer, breast cancer, small cell lung cancer,
non-small cell lung cancer, B-cell lymphoma, multiple myelorna, ovarian cancer, colorectal cancer,
liver cancer, kidney cancer or melanoma in a mammal comprising administering to a mammal in need
of such treatment an effective amount of a compound of Formula I, or a pharmaceutically acceptable
salt thereof'. It will be understood that the amount of the compound actually be determined by a
physician under the relevant circumstances, includingcondition to be treated, the chosen route of
administration, the actual compound or compounds administered, the age, weight, and response of the
individual patient, and the severity of the patient's symptoms. Dosages per day normally fall within the
range about 0.1 to $0 about 10 mg/kg of body weight. In some instances dosage levels below the
lower limn of the aforesaid range may be more than adequate, while in other cases still larger doses
may  be employed. Therefore, the above dosage ram2e is not intended to limitscope disclosure in any
way. This disclosure also provides a compound of Foirnula I, or a pharmaceutically acceptable salt
thereof, for use as a medicament.      Additionally, this disclosure provides use of a compound of
Formula I, or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for
treating cancer. In particular, these cancers are selected from the group consisting of
mcdulloblastoma, basal cell carcinoma, esophagus cancer, aastric cancer, pancreatic cancer, biliwy-
tract cancer, prostate cancer, breast cancer, small cell lung, cancer" non-small cell lung cancer,. 8-cell
lymphoma, multiple fl\:fl, ovarian cancer, colorectal cancer, liver cancer, kidney cancer and melanoma.
Furthermore, this disclosure provides a pharmaceutical composition comprising a compound of
Forinula I, or a pharmaceutically acceptable salt thereof; as an active ingredient for treating
mcdulloblastoma, basal cell carcinoma, esophagus cancer, gastric cancer, pancreatic cancer, biliary
tract cancer, prostate cancer, breast cancer, small cell lung incur, non-small cell lung cancer, B-cell
lymphoma, multiple myeloma, ovarian cancer, colorectal cancer, liver cancer, kidney cancer or
:melanoma. Detailed Description of Invention As used herein, the following terms havendi cated:
"ht20" refers to  dieth then "ME" refers to dimethylformamide; "DIASO" refers to dimethylsulfoxidc;
"TFA" refers to trifluoroacctie acid: "hocor "t-boc" refers to tert-butoxycarbonyl: "SCX" refers to strong
cation exchange; "Py-BOP" refers to berrzotriazol- I. - yloxytripyrrolidino-phospbonium
hexafluorophosphate "prep' refeit to preparation; "cx" refers to example; and "IC.50'" refers to the
concentration of an agent that 'produces 50% of the maximal inhibitory response possible for that
agent.  Scheme 1 



A compound of Formula I can he epared in accordance wnh reactions as depicted in Scheme 1. A I
-chioro substhutc.d phthalazine (2) is reacted with a 4-amino b piperidine (3a). in a nueleo hilic
aromatic subs(SNAr) to provide a pipend. substituted phthalazine of formula (4). For c;arnpk, the
chloride (2) can be reacted with idine of formula (3a) in a dipolar aprotie solvent such as D.N.1 F.' or
DMSO, in the presence of an organic base such as triethylamine or inorganic 10carbonate and heated
to 100140 'C. Amine functionality, such as thatthe piperidinvi phthai (4), can be deprotected and further
reacted to give additional compounds of the inventt Methods for introducing and removing nitrogen
and oxygen protecting groups are well known in the art (see, e.g., Greene and \Arms, Proteetis:e
Groups in Onan Ed., Sohn Wiley and Sons, New York, (1999)). For example, hoe deprotection of the
amino piperidinyt phthatazine of famiula (4) can he accomplished under acidic  conditions, such as
hydrogen chloride or mit generated in. situ by dropwise addition of acetyl chloride to a solution of an
alcohol solvent such as methanol in toluene at 0-20 'C followed by the addition of a compound of
formula (4) and heating the solution to 3060 <t to give a compound of formula (5). It will be obvious to
one skilled inrt that a compound of fomuda (5) can be isolated as a salt such as the hydrochloride
amine salt and carried on to Step 3 or transformed to the lite amine using an inorganic, base such as
potassium carbonate. The :41-amino piperidine can be acylated using a substituted bcazoyl chloride in
an inert solvem such as diebioromethane or dioxane and a base such as tricthylamine or pyridine to
give an amid.c compound of Formula I. Alternatively, a compound of formula (5) can be aeylated using
a substituted benzoic acid with an appropriate coupling :reagent such as PyBOP and an appropriate
base such as tricthylamine in an inert: solvent such as dichloromethane or using I
(3'-dimethylaminopropy1)-3-ethylearbodiimide hydrochloride and Ihydroxybenzatriazole in a dipolar
anrotic solvent such as Miff Alternatively, a l-Ohloro substituted pin/I:dazing (2) is re
piperidine-4,-yl-berizamide of formula (3b) in a nueleophilic aromatic as previously described for Stop
la to directly the a compound ofn (SNAr' example, the chloride (2) can be reacted in a dipolar aprotic
solvent such as DMF or DMSO,ne-4-y1-benzamide of formula (3b), in the presence of a base such as
triethylaminc and mated to g0-I40 "C to give an amide of Formula I.        It will be appreciated by the
skilled artisan that compounds of formula (2) in Scheme I are commercially available or can be readily
prepared by methods similar to those described herein or by using procedures that are established in
the art. For example,   2-phenylcarbonyl benzoic acid, generated from a Cirignard reaction of a phenyl
bromide with phthalic anhydride, can be cyclind with hydrazine to give a 4-phenyl-214- phthalazin-I
-one. Subsequent treatment with phosphorous ox chloride provides chloro-4-phenyl-phthala-,eine of
formula (2). Alternatively, 1,4-dichlorophthaiazi e can be reacted with a phenyl boronie acid :in a
Suzuki cross-coupling 'reaction to give the corresponding l.-chlow-4-phenyl-plithalazine of formula (2).
(5) z Step 4 Z CI. OH"1/4 



')=-riH6 7 \ NN/ k2 Rs        A compound of Formula I can be prepared in accordance with reactions as
depicted in Scheme 2, in Step I, a 1,4-diehlorophthalazine (6) can be mate( ammo hoe protected
piperidine 13a) in a dipolar aprotic solvent such. as N- methylpyrrolidone or DM50 with an appropriate
base such as potassium cathonate or        mine. The mixture is heated at 70-95 'CT to give a
compound of formula (7). In one method, shown in Step 5, a compound of formula (7) can be
deproteeted and subsequently acylated at the amine in Step 6 using a substituted henzoyi chloride in
an inert solvent such as diehloromethalle, with a base such as tricthylamine to give an amide  of
formula (9). Alternatively, a compcompound of formulaacylated using a substituted phenyl carboxylic
acid and an appropriate couplm.g reagent such as Py801) and a suitable base such as triethylamine in
an inert solvent such as dichloromethane at room temperature or using 1-hydroxyhenzotriazole and 1
43-dimethylaminopropyl),.3.- 5ethylcarbodiimide hydrochloride with an appropriate solvent such as
Dmr. in Step 7, the plithalazinyl chloride ofis reacted with a phenylboronic acid. under Suzuki )ss
coupling conditions.. The skilled artisan will: recognize that there are a variety of conditions useful for
facilitating such cross-coupling reactions. The reaction conditions make use of a suitable solvent such
as &mane/water: The reaction is accomplished in the presence of a base such as potassium
phosphate tribasio monohydrate, sodium carbonate, potassium carbonate, or cesium carbonate. The
reaction takes place in the presence of a palladium catalyst such as
tris(dihenzylidc.neacetone)dipalladium (0) with tricyolohexylphosph nc or (SP-4,-1 bisf
bis(1,1-dimethylethy0(.4-mdloxYPhenytyPhosphinc-KP idichloro-palladium (prepared 15according to
the synthesis of catalyst 0 in .1(hen. 2007, 71 5104-5112) under an isphere at a temperature of about
80-160 "C to give a compound of Formula 1.        Alternatively, the phtbalazitryl chloride of formula (7)
can be initially coupled with a phenyl boronin acid as shown in. Step 2 under Suzuki-Nfiyaura
conditions as described previously to give a phenylphtbalazine of formula (4). In Step 3, a compound
70 of formula (4) can be deprotected and then acylated as shown in Step 4 at the amine using a
substituted benzoyl chloride or phenyl carboxylic: acid as described previously to give a compound of
Formula The following Prepatatons and Examples are provided, to illustrate ,T detail and represent
typicalpounds al:Formula I. The names of the compounds of the pcirey provided by ChemDraw
1.51trat 10.0, 4 I -[4-( 4-1 luoro-pheny Preparation I peridin-4-ythyl-carbmoutyl ester 



- in-  0 Addiluorophec (3.00g. 11.6 mm me.thyl-piperidin4-yi-carbatnie acid ten-butyl ester (2.98g. 13.9
mmo0 and          ine (3.52 z, 34.8 mmol) hi DMI: ($0 ML). Heat at 130 "C for 3 days. Dissolve the
reactionin dichloromethane and wash with brine. Dry the organic phase with sodium sulfate,and
concentrate under reduced pressure. Purify the resulting residue by flash chromatography (20:5:1,
bexane:ethyt acetate:2 M ammonia in methanol) to vield the title compound as a solid (4.45 tit', 88%).
ES/MS miz 437.2 OW Alternate procedure:        Combine methyl-pii din-4-24-earbaniac acid tert-butyl
ester (75 1-chloro-444-cluoro-phenyl)-phthalazine (75 g, 2N9 inmol), and potassium c&bon g, 579
mmol) in dimethyl sulfoxide 000 m14 and heat the mixture 1.0 1 10 'C. for 3 h. to ambient temperature
and pour the slurry into water 0.0Collect the solids by filtrationdry in a vacuum oven for $ days to
provide the title compound isas a white solid (120g. 95%). ES/MS rulz 437.3       Prepare the
piperidinylphthalazines in the table below by esserrtially following, the procedure described in
Preparation 1.. using the appropriate ehlorophthah zinc and. tBOC protected aminopiperidine:  <(/
\N-7N  H       Add trifluoroacetic acid (100solution of ,144-(441.norophephthalazin-1-ylPpip ridim-4-y1}
-methyl-carbanne acid iert-bmyl ester 10.2 mmol) in dichloromethane (100 nit"), Stir the reaction at
room temperature 5overnight, and concentrate under reduced pressure. Dissolve the resulting residue
in dichloromethane and wash with I N NaOH and brine. Dry the organic phase with sodium sulfate,
filter, and concentrate under reduced pressure. Crystallize the title compound from
hexaneldichloromethane to obtain the title compound (8.46 g,ESIMS natz 337,2 (M4-I). 10Alternate
procedure (isolated as therochloride):       Combine toluene (50(1 mt.) and methanol (30 mi.) at 10 "C
Add acetyl chloride (79 mL, 410 mmol) dropwise over 20 min. Maunam the temperature below 15 C
during the addition. Add {144-(4-fluoto-phenyl)- methyl- carbamic acid ter/-butyl esterg, 164 mmol).
Heat the slurry2 b. Cool the slurry to ambient temperature and collect the solid by fatvacuum oven at
40 T for 12 h to provide the tide compound as a white s95%). ...MS 



Mie: 337 (WI ).       Prepare the unprotected. ainmopiperi.dmylphthaiazines in the able below by
essentially foIlowing the procedure described in Preparation 5, using the appropriate BOC protected
aminopiperidinylphthalazine: Prep Chemical name rniz 6 McthvH
l-4-pheny1phdudazin-1iperidin-4-A-amin 3 l 9.2 7 -. IKny I )phthalazi n- I -ylltpiper- -amine 372 1)
l-(4-Phenphthalazin-1 -yl)piperidin-4-a n c 305 '-.) (NDI)  Prepar tert-Butyl 1-(4-chl
typhthalazin-1-y1)pip 'd' -4-yl(methypearbamate  :\ C", CEcc;,,1N N-N 0/X--- Combine
1,4-diehlorophthilazine: (5.00 g, 24.6 mine] Apiporidin-4-yDearhamatc (5.54 g, 25.8 minor), and
potassium carbonate (29.5 ; 4.08 g.) in N-methylpyrrohdone (50.0Heat the. reaction mixture at 80 T for



53 days and pour the reaction mixture into ice water. Filter via vacuum filtration to obtain       wish solid
and dry at room temperature in a vacuum oven. Purify by silica gel chromatography (Ihexane:ethyl
acetate) to obtain the desired product (5.79 a, 62%), ES/MS trilz $77.2 (M+I). Alternate procedure:
10Combine 1, 4-diehlorclame (10-4 g, 35/ me 4,piperidin-4-ykarbatriate f5.54g, 37.2 mmol), triothyl,
(7.4 nrL, 53.1 nus and D.MS0 (85 nat.;)L Heat the reaction. mixture at 85 T for 3 days or until complete
consumption ofmaterial, After cooling, transfer the reaction mixture to a separatory funnel with diethyl
ether and wash with water. Separate the organic layer and .15dry with MgS0.3, filter, then concentrate
in vacua. Purify the resulting residue by flash chromatography (0-10% methanol in dichloromethane) to
obtain the tide compound (7.6 g, 57%). ES/MS nitz 377,2 (M+0. Preparation 10
70ieri-Butyl444-(trifluoromethy)phenyl)Mpip din 4- y Dearborn= Is,,\ i FN-N  -13- 0.640 mu.sphate
trihasic monohvdrate(209 mg, 0:107 trievelobcxylphosphine4 mmoi Bubble nitrogen t/utuuh the
reaction mixture for 5 min, Add ois(dibenzylideneacetone)dipalladium (0) (0.027 mmol, .25 ing).
Bubble muqen through the reaction mixture for another 5 min. .1-teat the sealed reaction vessel, in a
'or one hour at 150 T. Pass the reaction mixture through a silica gel pad emutine. with ethl acetate.
Concentrate in vacua and purify the resulting residue using silic 30:70, ethyl acetaie:hexa e) to obtain
the title compound (0.170 g (65%l, ES/MS:z 486.8 (M+1). 10 Preparation 11 N-Met
y1-144-(4-ihylThhenyl)phthalazin-pin-4-amine dihydrochloride        Add hydrogen chloride (4.0 N in
dioxane, 20 inL; 80.0 rum )1)to /err-butyl met zl (1.44 4-(triflouromethyljphenyOnhiludazins
-yl)piperidin-4-yOcarbainate (0.158 g, 0.315 alma). Stir at room temperature overnight. Remove
solvents under reduced pressure. Use the crude material (0,159 g, >100%) as is ES MS3S7.0 (M+II 



Preparation 1.2 704444 cyanophenyy1)piperidth-4-yUmethvl)carbamaic a a _pressure tube with tett-
tyl 144-chlorophthalazinThApiperldin-4- yhmethyBcarbamate.1," I Oh mmofl. 1,4-dioxime 2 ini4, water
(4 nil.:), 4- eyanophenylborothe acid (467 tna, 3.18 111113and cesium carbonate (L40 g, 4.24 mmol).
Bubble nitrogen throughreaction mixture for 5 mm. Add (SP-4-1)- ,l-dimethylethyl
)(4-methoxThine-KPldichloro-palladiumOrg. (hem. 2007, 72, 5104-5112) (36053 mmol). Bubble
nitrogen through the reaction mixture for a few minutes and seal the reaction. ),:essel. Heat the
reaction at:90 'C overnight. Filter the reaction mixture through a silica gel pad eluting with ethyl
acetate. Remove the solvents under reduced pressure and purif\": the resulting residue using silica
30get chromatography (30:70, ethyl acetate:hexane) to obtain the title compound (0.392 g, 83%).
ESIMS iniz 414.2 (M41).  -14- 'repo -(4-Nothytamitiolpiperidi3i-11 -y.I)benzonitriie dihydrochIoride
Prepare the title compound, by essentially following the procedure as described in 5Preparation 11
using teri-butyl 1.-(44,4-cyanophenyppinhalazin-l-yi)piperidin-4- thyucarbzunate (0,385 g, 0.868 mmol),
Use the crude material (0,378 g, >100%) as subsequent reactions. ES/MS raiz :344.2 (M1).
Preparation ..4 1-(4-Chlorop d.)-.N.-methy1piperidin-4-amthe dihydrochloride Add hydrogen chloride
(4.0 N in &mane, MO m114 400 mmol) to a solution of ten-butyl
1-(4-chlorophthalazin-l-yl)piperidin-4-yhmethyl)cattarnate (7.60 g:1,00 equiv., 20,2 mmoi) in methanol
(100 nit). Stir at room temperature one hour. Remove er reduced pressure to obtain the fide compound
(7.05 g: 100%). ES/MS Prepara 4-yl)piperidin-4-yi)-X-methyl-2-(trifluoromethyl)benzr rifluoromette
Combine (4-chlorophtha la zi n- I -yridin-4-amine dihydrochloride 



(1.01 a, 2,89 nun2 mE, 86 I mmol) in dichloromethane (30 mt.), Flush the reaction.tiogen and add
3-trilluoromethylbenzoyi chloride (0.46 mi.., 322 mmol). Plac under a nitrogen blanket and stir at room
temperature overnight. Concentrate to a residue and purify using silica gel chromatography (040%
methanol in dichioromethane) to obtain the title compound (1.11 g, 86%). ES/MS fur 449,2 (k1+1 I,  le
1 (4-(4-Flut pbotypphthatazin-end n-4- )-N-rt (trifluoromethoxy)bcnzarnide by choebtori  \ FjNit \)-N
N=N  Combine-nyl)ph thalazin- I -y .1piperidim4- y I }methyiantine (100 tug dichloromethanc (2
chloride (100 nig, th45 mmol I to the mixture and stir at room temperature overnight. Concentrate the
reaction mixture and purifyby flash chromatography (20:5:1, hexane:ethyl acetate:2 M ammotha:nol).
Add 1 .N MCI in diethyl ether to a solution of the isolated product in dichk remove the solvents under a
stream of nitrogen gas to yield he title compound as a so! id (98 mg, 58%). ES/MS nth 525.0 (1,44-1),
eniate procedure: Add4-(4-fluoro-pheny1)-phthalazin-i \ piper n-4--ylHmetlwl-aminc hydrochloride (58
g, 155 mmol) to 1A-dioxarteAdd triethylaminc (86 mL.,, 20 622 mmol) and stir for 20 min. Add
4-(triflooromethox enzoyl chloride (24 ml.:,155 mmol) dropwise over a period of 20 min. Stir for one
hour at ambient temperature. Add water (100 zuL), extract with ethyl acetate (200 .1n1.,), and
concentrate the organic portion  WO 2009/134574PCT/US2009/039065 under reduced pressure.
Purify the resulting residue by flash chrormpity, elmir with ethyl acetate over a 1 kg silica plug to yield
the product as a colorless oil (58 g, 7 I% Combine toluene (586) with ethanol 017and cool to 3 'C. Add.
acetyl 



chloride (8 ml.." 111 trimol) over a period of 2n. Stir for 20 min and then add N41-
14-(4-tluoro-pheny1)-phthalazin- I-N-meihy I-4-trifluorornethoxy- ben:mini& (58 g, I 3 mmol) in toluene
(40 nit) iii one portion. Stir for 12 h. Concentrate to 113 volume. Collect the precipitate by filtration, Dry
the solid in a vacuum oven at 40 'C overnight to afford the title compound as a white solid 142 g,
ES/MS m/z 525.0 (M-l-1).       Prepare the amides in the table below, by e.ssential.l to flowingdare
described in Example I, using the appropriate acid chloride: eez\\) 777-Th,.;" 77< 2< "77 IN= N / 2a N
0\ 65    0-N-(144-el)rophenyOphthalazin- - ;ljpiperidih-4-y1)-N-rdethyl-4- (triflooromethyl)benzaruide
hydrochloride 2-F, 4-C 10               -(4-(4-fl tiorophenyOphthalazi
1-yOpipericlin-4-yil-N-rnethylbenzamide hydrochloride 2-0, 4-CI 11 fluorophchylThhdtalam-piperid
nethylbenzamide hydrochloride  -Flhoro-N4 -0-(4-fluorophenyl)phthaltizin- -
'periclinyi4-y1)-iV-rnethyl-2- hydrochloride 



-144-0opliettylOthaiaz in-1- 13 2-CF3. 5-F 34-CEJ 2-Chloro-N-(l44-(4-fluorophenyllazin- - y I
)piperidin-4-y1)-N-mcihyl-5- (trifltiorornethyl )berizami de. hydrochloride  3-Chloro-2-fluoro-Nl.(l -(4-( 4-
16uorophenyl )phthaluz in- I -yl )piperidiv-4-yl- raethyl-6-Orifluoromethypbenzamide hydrochloride
-I4-(4-F uoropheny Ophthal az in-y ipc rid i n-4-y1)-N-rnethyl-3- (tri uoromethoxy)herriamide
2-chloro-N-(1-(4-(4-11uorophen) yridi ri-4,-y )-N-methylbenzarnide hydrochloride  3-Ch ro-N-(
-(4-(4-41uotopheny [Vita-la1 yppiperidio-4-y1)-Al-inethylberizaruide hydrochloride  4-Chloro-N-(1
-(4-(4-fluompheny DOW:I:alit' yilpiperidin-4-y1)-Atmethylbenzamide hydrochloride  2,4-Difluoro-N4
-(4-0-fluorophenAph 1-y Opiperidiri-4-y1)-N-rnethy benzaruicic hydrochloride 2-Fluoro-N4
-0-(3-fluotophenyl)phthalazin- - Yllpipericlin-4-y0-N-methyt-5- (trifluoromethyl)benzarai& hydrochloride
N-(1-(4-(4-Fi uorophenyl)phthalazin- I - 23 ylviperidin-4 hicUrillunromehvnbenntnide hydrochloride  WO
2009/134574PCDUS2009/039065  4-Cyano-A,-(1-(444-fluarophen,th
yOpiperidim4-y11-A1-methylbenzamide hydrochloride
2,6-Diehloro-N-(l-(4-(4-fluotophenyOphthalazinli-yOpiperidin-4-y1)-Nimethylbenzamide 



hydrochloride  3-Cyano-N4 -(444-fluompheriy)phthalazin-1- ylviperidin-4-y11-N-methylbenzatnide
hydrochloride  4-C hloro-A4 I 44-(4-fluorophenyt)plithalazin-1- y iMiperidin-4-y11-N-methyl -2-
uoromethyObenzamide hydrochloric' 2,4 -Diehloro-5-11noro-N4 1 44-(4- fluorop heityl )phth alaziml-y1
jpiperi din-4-y methylbenzamidc hydrochloride  5-Chloro-N4 I it 4-(4-fitiorophenvi)phthalazin-1- ,-
Thiperidin-4-y1)-N-methyl-2- (trifltioromethyl ihenzamide hydroc'd 4ioro-.Aiii((44-fluoropheny I)1-
yl)piperidin-4-yk yl ibenzamide hydrocl    Alternate procedure to Example 39:         Add 11
-14-(4-fluoro-phenyl)-phtha kazin- -yl. hydrochloride (SO g, 240 mmor) to water (500 mi.) to lo
carbonate until the pH is 10, Add incthvienc chloride (400 the solids dissolve. Separate the organic
layer and concentrate 1. MOD TO afford H444-ftuoriothenyld-phthalazin-l-y11-pipedidin-4-y1
Combine (144-(4-fluormphenyp-phthalaziml-A-piperichn-4-yit meth:H(12 g, 35 mind), pyridine (20 nit.,
247 mmo1) and 1 ,4-diwiane (120Stir the 10reaction for 20 min. Add dichloromethane (25 nit). Stir the
slurry for 20 min. Add 4- olbenzoyl chloride (6.5 mt., 43 minol) dropwise over a period of . Stir for 2 h,
Pour the mixture into water (100extract with diehlorometirane        L) and concentrate under reduced
pressure. Purify the residue by flash chromatography (I :1, ethyl acetate:hexane) to yield the product
as a white solid (10.3 g, 5501. Add 44luortmAT-1
4444-f1uoro-phenyl.)-phtitalazin-l-y11-piperidin-4-31H1-   (5.21 in.L, 4.0 N hi L4dioxane20 I one
portion. Allow to stir for one lou  concentrate to 113 volume. Collect the solid and dry in a vacuum oven
for 12 h at 35 'C to obtain the title compound as a white solid 9.5g, 85%), ES/MS ni/z 527.0 (Mt I). 



4-Fluere-Al-th  Example 31 4-phenylphthal ethyDbcnzamide hydrochiorid  HCi  rTh / K:N N=N- '   blue
methyl41-0-phertylpht-4-y11-amin          ytatnine (1.05 nil_ 7.54 mine') and dichloromethane (20 ml..)
at temperature. Add 4-fluoro-2-(tricluaromethyObenzoyl chloride (683 mg, the mixture and stir at room
temperature overnight. Concentrate the reaction purify the resulting residue by flash chromatography
(20:5:1, hexane:etbyl acetate:2 M ammonia in methanol )"Add 1 N Ha in diethyl ether to a solution of
the isolated product 15in dichloromethancimethanol. Filter the resulting solid to obtain the title
compound .13 g. 88%). ESAIS miz 509.2 (NH-.1).       Prepare the amides in the Table below by
essentially following, the procedure described in Example :31, using the appropriate acid chloride.
Isolate the HO salt by filtration or by evaporating the solvent:  -20- 33 I N-Methyl-N-C
(4-phenylphibitiazi "Dpiperidin-4-y0-4- romethorialenzarnide hydrochloride 4-0CE:4 10) [ 



34          - .144-phenylph thalazinhpipendin-4y0-2- tr1b ne hydroehlor.icte 2-Civi,  , 35 1 14411 hal
yi,ridt -1-i -y0-3- (trifluorornethyVibenzamide hydrochloride 3-CFi 491.2 04+1) 1
2-Fluoro-N-methyl-K-G-(4-phchylphthalazin- 36 I I iii/Opiperidin-4-y0-6- 1 itrilluommethyribenzamide
hydrochloride 2-F,,-CF.: 509,2 s 37 .N.-Niethyl-.Ai-i I -(4-phenylphthal azin- I - yl)piperidin-4-y1)-4-
(trifluoromedM )benzamide '-ocllori 491.2 4-CF?, th4131 1 38 39 i 'et .,l-(44-pheoylphthalazin 



1/20 piperin-4-y1)-4- _ I (U 1fluowrncth\I)bnz1mde In drocHonde I 2,4-Dichloro-N-inethyl-N-i I 414-
pherrylphihalazin-1-y Dpiperidin -4- i yObenzarnide hydrochloride 2-F 4-CF:, 1 4-0 , c99 49
AcWiethyl-N-0-(4-phenylpinhalazin-I,-  40 i yl)piperidin-4-y0-2,4-  1, bistcrill uoromoinvgbenzadroc
loci& 1 4-Gyano-N-Incthyl-N4 I-phenylphthalann- .-yripineridin-4-yilibenzamidc hydrochloride 2-CF3,
4-CF3 4,-C.N 559,2 (N4 0 448,2 42 I 3-Chloro-2-filuore-.N-inethyl-N4I 44- 1 phony ipinhalazin- l
-yppincridin-4-y1)-6- 'ot' I ii-nzamide hydrochloride -0, 6-0:.: 543,0 43 a;II -(41ylphtha -yigliperidii 4
'IIrometlivi)benzainidc hydrochloride  2-CT3, 



si 1 44 N-Methyl'tN-( I (4-phenylpinhalazin yppiperidin-4-yi 3-2,5- 1 bis(trifluoromethyl)benzainide
hydrochloride 2-CF.i, 5-C ,F; 559) (M+1) ,-Chloro-N-methyl-.N-( I -(4-phenylphthalazin-
45-yOniperidin-4-y1)-5- . luoromethyl)benzanaide Inch oc:blot-1de  0
luoro-N-methyl-N41-1,4-1,yipinhalazin- ,i 1 46 = I-viipiperidin-4-yl)-5- i1.' i1 itrifluoromethyl )benzat ide
hydrochloride (11\4 1) 509,7 : 3,,Fluoro-N-methi/1-N-(1-(4-phelazin- I, iperidin-4-y1)-4-
oromethyljbenzamide hydrod oe 3-F, 4-CF3 (N4 +1) 509.2  WO 2009/134574PCT/US2009/039065 



2-Fluoro-N-methyl-K-mylphthaiazin- 48 ttrifluoromethyObenzac hydrochloride      509.2 (N14-1)  3-CF:;
Examnie 49 



AL(1 4444- oropheny-1-yftpiperidin-4- 44yObeinami hydrochloride Pr\ NCI N \ N-N Combine
1(444-fluor henytmhthalazii mmol), triethylamine (0.14 mt" 1.02 mmot) and die Add
44trifluoromethyl.}-benzoyi eldort  at roo 41 trillion to the 0,34  id stir at room temperature. overnight.
Concentrate the reaeti Mut by flash chromatogmphy (20:5:1, hexane:etln          n methanol). Add 1 N
DCI in diethyl ether to a solution of the isoIat in dichltethanelmethanol and. remove the solvents under
a stream of nitrogc yield the tide eas a solid (57 mg, 32%). ES/MS miz 495.2 (v1+ ) Prepare the atable
below: by essentially following the procedure as described in Example 49, USITIappropriate acid
chloride:     / '"---1\ N=N \EHE 2 /=-6 2 \ I\ 4   



6.a   11/414444-Fluoroidp tiI i ylviperidin-4-y1)-24, r"e hydrochloride 2-CE:; 495. -) ( h4+ I ) i
Ai-(1-(4-(4-F1uoropheh hin I 541 y lipi1erid111-4-y I 1-2 - ' (trffluorornethoiry)ben2r,c hydrochloride.
41-(444-Fluorophenyliphthalazin- I - 55yppiperichh-4-yl)-3- I (trifluororneilioxy)benzaraide
hydrochloride 2-0CF3 3-0CF3 1 +1)1 I 0 ) 1  4-Cyarto-.N4 I K4-(4-fluorophenyliplithalazi n-1 ylAiipe ri
din-4-yl)henzarn ide hydrochloride 



4-CN 452.0i (M+ I)! 17 i 2,6-Di (duo ro-A4 I 4444- I thioropheriy1 )plitha la zin- l -yl)piperidirt-4- i
yflbenzarmide hydrochloride  0. (I NI+ 1)1 '4 1-(444-fillioropheny Ophihalazin- I - 51l)pipc' in-
4-y11-6-(trit1uoromethy Obenzarnide hydrochloride 2-F, 6-CF3 _ (I 5- 2,4,6-Trifirioro-N4 I -(4-(4-
fluoropheriypplithatazin-1-yljpipeiidiri-4- ylibenzatnide hydrochloride  F. 6-F , , I 60 2-F luoro-N4 I
-(4-(14-nuoropitenyl)plithalazin-1- yl)piperid 311-4 -y l)-5-(tri flooromethy iibenzarni de hydrochloride
513.0 I 6 4-Fluotio-N-(1-(4-(4-fluoroplic yOphihalazih71ylipi peridm-4- y I. 'fluorornuhy Obenzamide
hydrochloride  513,0 (Mild ) 



I 62     -(4 44-Fluorophenyl )phthalazin- 1- yflpiperidin-4-y1)-2,4- bisOriattororne thyl)benzillui de
hydrochloride 2-C.F3, 4-CF3 IN 563_0 63 I 2-Cificro-N4 I 44-(4-fluorophenyl)iihthalazin- I -
ylViperidiri-4-yl Iiberizarni de hydrochloride 2 -CI : 64 3-Chloro-1,14, I -(4-r4-fluoropheny DO thalaziri- I
- Ydlrihydrochloride pipecitn-4-yllhen 3 -C1 461 01 i1 1 4-Chloro-N-( 1 -(4-(4-tiliphenyl )plithalazin- 1-
ylThiperidin-4-v1)benzanhydrochloride. 4-CI  46 I .0 (114+ I) . 2,4-Dich toro-5-11 uoro-N-t 14444- 1
flitorophenyliphrha lain).- I -ylipiperidin-4- I ylThenzaniside hydrochloride 2-C1, 4-Cl. 5-F CF4-C1 



512.6 LIM-I)  I 4- Chloro-N-(1-(444-fluorophenyliph titalazi n- I ylipiper id in-4-y 1)-2-rtri
flooromethyl1benzami de hydrochloride  52g.6   N-(I -(4-Phenvipi Exa )iperic. -411)-4-(tritluoromet ).ylz
hydrochlo   Combine I -(4-pbeny1phthalazin-l-Opiperidin-4-aminee," 0.34 mmol.), line (0.140 mL, 1.02
inthol), and dichieromethane.+m temperature. Add 4uoromethyl)-benzoy chloridemg, 0,41 mine!) to
the mtxture and stir at room temperature overnight, Concentrate the reaction mixture and parit residue
by flash chroniatography 00:5:1, hexane:ethyl acetate:2 M. ammonia In I 0methanol). Add I N RC! in
diethyl ether to a 50IL01011 of the isolated product at oromethanelmethanal and remove the solvents
by placing under a stream of nitrogen  Id the tide compound. as a solid (II( mg, 67ES/MS miz 477.2
(M+I), Prepare the ainides in the table below by essentially following the Procedure described Example
68, using the appropriate: acid chloride:    ExChemical name 



69 4-F luoro-N-(1 -(4-phenyl pht halazin-1-  ylIpiperidin-4-yl)benzamide hydrochloride
N-(1-(4-Phenylphthalaziu-1-yl)pipen 70 I", mi nuoromeinvi menzami de hydrochloride
N-(1-(4-Phenylphthalazin- 2-CF.3 -(trdluoromethylkenzainide hydrochloride (4-Phony lphthalazin- I -y
Opiperi din-4-5/0- 722-0CF.; oromethox y)benzamide hydrochloride
N-(1-(4-Phenylphthalazin-l-yppiperidin-4-y1)., 3 34 tri fluoromethoxv )benzami de hydrochloride3-0CF
4.,Cyano-N1 I -(4 -p henylphthalazin-1- 4-CN )henza m hie ln'drochloride   WO 2009/134574PCT/U
S2009/039065 1 -74- N-( 4-(4-Fluoro-y pi 'd 4-ytiberrzami hydrochloride  Combine 1-ch1
-444-11u21)plithala-itg, 0.58 maN- ' 4-yl)benzamide (178 ng,11,87tricithylainine (0.404
dimethylformainide (1 mi.) at room temperature. Heat to 100 "C and stir overnioht. Pour the crude
reaction mixture onto a strong cation exchange Phenomenex Stratat SCX (55 10pm, 70 A) i gio0 ml,
column (with a benzene sulloilie acid functional group). Elute the desired product with 2 N methanolic
ammonia (40 inL) and concentrate. Purify the  



residue by flash ehromatograp ly (20-30% [10% 2 N methanohe ammonia in et acetate] in hexane).
Add I N hydrochloric acid al diethyl ether a solution of the isolated. product in
diehloromethanemethanol and remove the solvents under a stream of nitrogen gas to yield the title
compound as a solid (137 mg. 51%). ES/MS4272 5+1) Example 87 N-(1 44-(4-C)'rt
ophenyliphilialazin-)oi (trifiuorornethyl)benzaxnidc hydrochloride  Charge a 4 int reaction vial with
4-(4-(4-(methylamino)pipc."I)phthalazth- -yl)benzonitrile dihyditehloride (44.7 mg, 0.107 mmol),
dichloron than 1 nil), and triethylamine 00598 ml,, 0,429 mmol). Flush the reaction vial with nitrogen
and add 4- fluoro-2-lirifluoromethylibenzoyl chloride (0,033 it, 0,14 mmol). Cap the vial and allow 15the
reaction to stir at room temperature overnight. Evaporate to a residue and purify using silica gel
chromatography (40:60, ethyl aeetatethexane, then ethyl acetate). Add I. Nin diethyl ether to a solution
of the isolated product in dichloromethime/meLbanol and remove the solvents by placing under a
stream of nitrogen gas. Dry in a vacuum  oven at 50 "C to obtain described in Example 87, a and
4-(ttifin  hind (36.0 mg. 59%). ES/MS nilz 533.8 (M+ l) below by essentially following the procedure
propriate starting material from Preparation II or oyl chloride:  Example 90              44444E6
fluoromethyl)phith yftpiperi -4-yl)benzamide hydrochloride   



imerowave vessel with A1-41-(4-chlorophtha1azii tt't. P omethyhenzamide13 mmol), 4- phenyl)orome
acid (0.171 a, 0,9 mmol), cesium carbonate (0.29 nunot), 1,4-dioxane (3and water (IPurge the reaction
vial two times with togen ttlLl (SP-4-1)-1,1-dimethylethyl)(4-methoxyphenyl)phosphine- (.1. Ong ('hem.
2007, 72, 5104-5112) (0,0(X2 a; 0,003 nano]) and heat the reaction at 90 "C for 16 h. After cooling,
separate the two layers and remove the water, Evaporate the organic solvent with a stream of
nitrogen. Purii -esidue from the organic layer using silica gel chromatography (0-10% methanol in d
1oromethane). 15Add 4 N Het in dioxane to a solution of the isolated product in methanol and remove
the solvents in vacua to obtain the title compound (0.100 g, 75%). ES/MS min 559.2 (M-t-1).
Prepare the compounds in the table below, by essentially following the procedures described in
Example 90, using the appropriate starting material from Preparations 15-18 and the appropriate
boronic acid:  N N=N 'yk,  Lx Chemical name 1 lt groups E1 unless other- , mlz svisci indicated) 91 ., '('
.. I UoromethytMhenylvinhalains zI - ylyprpcnd.w-4-yl)beuzamtde 



hydrochloride RI = CF:, R4= ON - ti\il . I   (4-(4-Cy2nophenyliplathalatin-li perid M-4- yli-Al-nicthy I 2
firifluoromethyljbenzamide hydrochloride RON R= CFI; 93   (I -(444-Cyanophenyi)phthalazin- I -
yl)piperidin-4-y0-5-fluoro-N-methy I-2- (trilluorometh lide hydrochloride R - ON, RI - CT R6 --- F J 5342
-1 I .4 1473.2 ' 94 3-cyano-N-r, I -04+ cyanophenyliphthalazi:yi)piporidin-4- ethy ibenza (Bide
hydrochloride le s-, ON, R4 :-.-, ON  to C.% 5-F I uoro-N-merhy I-N4 I -(444-
toromeihoxy)phenyl)phtha laI Ipiperidin-4-y1.)-2- thyObenzatuide hydrochloride 



., R' = 0013; It- CF.,; R6 ", F 1I 96  r-Methyl-A14 I 4444- (trifluoromethoxy,ThhenylIph I srljpi peridin-4-y
0-2- (trilluoromethyl )benzamide hydrochloride leOCF. ) 97 3..Cyano-N4 I -(444-
ihoxyphenyliphrhaia.ylipiperidio- 4-51 )-N-tne thylbenzamide hydrochloride R' ---- OCl/1,:, RC'IN 47K2
(NI-1) (NI+ 0 98 3-Cyano-N-methyPs4444- (tri ['moronic thox) Iphci ,t        ' vi)pipendw--y Thenza
hvdroehlodde R = OCTles -=--. ON  99 Ar-Mothy1-44iri fluor incthoxy)-N0-14444 trill u ormeth oxy
Vilely! ) 



phtha lazin-l-yiThiperidin-4-y Obenzami de hydrochloride R..1 = OCra; le OCT,:   The Sonic
Hedgehogpathway is critical during enibryogenesis, h t downregulated after early postnatal
development in most tissues, in contras of human mcd.u..liobbastoma exhibit high levels of GUI
(glioma-associated oncogene xpression, indicating that abnormal activation of the Sidi pathway is
it in a subset of pediatricCerebellar Purkitne. cell-secreted Sh promotes the proliferation of granule
progenitors, indicating that uncontrolled activation of hedgehog (Rh) pathway may sustaindevelopment
of medulloblastoma. This tO hypothesis is confirmed by the development of medulloblastoma in
Patched gene (Etc mice. Treannent of these mice with a hedgehog antagonist inhibited tumor growth.
Furthermore,cbocttmented that hedgehog antagonist treatment resulted in inhihitio    following
cancers: basal cell carcinoma', upper gastro intestinal tract cancers (esophagus, stomach, pancreas,
and biliary tract): prostate cancer; breast cancer; small cell lung cancer; non-small cell lung cancer;
13-cell lymphoma; multiple myeloma; gastric cancer; ovarian cancer; colorectal cancer; liver cancer;
melanoma; kidney cancer; and medulloblastoma. Elements of the hedgehog pathwaybeen asserted to
be p for the treatment of cancers. A Daoy cellestablished from medulloblastm:as GATCC,86), is
responsive to Rh ligands. VI henthese cells are treated sith  sly added Shh-conditioned media, Fib
signath used expression of Gill. Cyclopaminc, v/yi.irnictan is a weak hedgehog antagc espouse to She
stimulation. Recent obsen,ations sti  cyclopamine inhibits the growth of cultured medulloblastoma cells
and allografis. Using Daoy cell model system, potent inhibitors of hedgehog signaling pathways can be



minds of the present invention are hedgehog antagonists, they suitable for treating the aforementioned
tumor types. DeterminatOE-    The followina fficacy of the componm [Mei and re d methods hereof
further demonstratine the in invention are given for the  purpose of illustration and are not meant to be
limiting in any way. Functional assays provide support that the compounds of the present: invention
exhibit the abiliry to inhibit She signaling. All ligands, solvents, and reagents employed in the following
assay are readily available from commercial sources or can be readily prepared by one skilled in the
art. Biological activity is determined using a functuy neuronal cancer cells and measures levels of Gill
ribonucleie acid via a bDNA (inane 20deoxyribonucleic acid) assay system (Panomics, Inc., Fremont,
CA). Gil was originally a Cilioblastoma cell line and encodes a zinc finger protein th, signaling. The
maximum response is obtained by inducing Gill tra e Daoy cells with conditioned medium (HEK-2.93
cells stably expressing recombinant for 24 hours and then measuring the amount of stimulated Gh.1
transcript. The minimum response is the amount of Gill transcript inhibited with a control compound in
Daoy cellshave been stimulated with conditioned media (human embryonic kidney, (fiEK)-293 cells
stably expressing recombinant SIM) for 24 hours. Functionalfor Measuring the Inhibition of GP/ in
Daov cells 30The hDNA assay system- the technology of branched-chain DNA to allow eie acid
(transcript). The technology employs three  -30- 3thetIc hybrid short Gill-specific ,DNA probes that
determine the specificity of the target transcript (capture tenders (label extenders (LEs), aand blockers
tat hybridize as a complex withtranscripts to amid].fy the hybridization signal. The addition of a
ehemiltunigcnic substrate during the amplificationallows 5for detection using luminescence The Ditoy
cell line obtained from American Type C(KR:0 Still-responsive human. neuronal tumor cell line and
was established in 1985 from a desmoplastic cerebellar medullablastoma tumor, a. physiologically
relevant tumor cell 



line. Endogenous levels of Gill transcriptslevels are low in Daoy cells but can be stimulated by using
conditioned dia taken fromcells stably over-expressing human ShIm a EIEK-293 cell line stably
transfected with hShh.).    Darn cells are grown to continency in tissue culture 1225-flasks in Daoy
growth media containing Minimum Essential Medium (MEM) plus 10% Fetal Bovine Scrum amino
acids and 1 evl sodium pyruyate. The edis are 15removed from the T225-flasks using trypsin
ethylenediaminetetraacefic acid (F.DTA), centrifuged, resuspended in media, and then counted, The
Daoy cells are then. seeded at 50,000 cells per well growths) well clear tissue culture plates and
allowed to incubate overnight at'C. under 5% carbon dioxide (CO.A The cells are washed 0110 time in
phosphate buffered saline (PBS) 20followed by addition of IOU ph of Shli Conditioned Media (Shit-CM)
to stimulate levels of GUI expression. Shh-C.M. is diluted to achieve maximum stimulation using
control growth media - 0.1% FIBS/DMEM (Dulbec.cos Modified. Eagle Medium). Daoy cells       with
Shh-CM are then treated, with various concentrations of hedgehog inhibitors at concentrations ranging
from approximately 1 it:N:1 to 0,1 TIM. Compounds arc allowed 25to incubate for 24 hours at 37 C.
under 5% CO2.       The measurement of the Gill transcript is performed by using the Quiantigcne 2.0
Gh.1 assay as described by the manufacturer (Panomics it ) Prepare a diluted lysis mixture (D.L.M)
buffer, which includes Protoinase K.. After a 24 hour incubation with compound, the cells are washed
one time with PBS and 180 tit, of DIN is added to the :30cells. The cell plate containing the lysis buffer
is sealed and placed at 55 'C. for 30 to 45 minutes. The resulting cell lysates are then triturated 5
times"k working probe set  WO 2009/134574PCT/US2009/039065 containingprobes is made. by
dilating the probes in the DUM. accordina to manufacturer's directions, and then 20 pL of the workinn
probe set is added to the bDNA assay plates along with 80 pL, of the Daoy lysates. The plates are
sealed and incubated overnight at 55 C. The bDNA plates are then processed according to the
manufacturer's 5 directions, The signal is quantified by reading the plates on a Perkin Eimer Envision
reader detecting luminescence. The luminescent signal is directly proportional to the amount of target
transcript present in the sample. The luminescent signal data from the functional assay are used to
calculate IC50 For the in vitro assay. The data are calculated based on the maximum control values
10Macy cells treated with Shh-CM) and the minimum control value (Daoy cells treated with Shh-CM
and an inhibitory concentration of a. control compound, 1 pM of N-(34114-
benzo[dlimidaz61-2-yr(-4-ehlomphenyl*-3,5-dimethox>ibenzamide). A four parameter logistic curve
Otis used to generate the 1050 values using ActivityBase software programs vs. 5,3,, equation 205
(Guidance for Assay Development and HTS, vs 5, 15Copyright 2005, Eli Lilly and Co, and The
National Institutes of Health Chemical Gencinies Center), The 4 parameter equation is as follows; fit -
(Af(tB- 



4-((C.;'x)AD))) where Axliottom., B=Top, C$C.!50 and Drrflill Coefficient, ing the protocol described, die
compounds exemplified herein display an 105{) of < &Al. The compound of Example 36 has an 1050
of approximately 237 LIM witl 20SO (n=2) in the assay described above. These results provide eat
invention are hedgehog antagonists and as such are useful as anti.eaneet agents  WO
2009/134574PCT/US2009/039065  mpound of the Mlle.2, formula:   RcRe \/ \\ /- \ , N( .,/  ")------\ \
whei R is hydrogen, therm cyan, trifluoromethyL methory,tot left R is hydrogen or methyl; , R, R5, R
and R arc independentlyhydrogen, ehloro, fluoro,cyan triflooromethyt or tri.tluoromethoxy, provided
that at least two ofR.4, Rs, R6 and R7 are hydrogen; or a phannaceun ally acceptable salt thereof.    2.
The compound of claim I wherein Rk is hydrogen, or a pharmaceutically    3. The compound of claim 1
wherein R ts fluor, or a pharmaceu ptable salt thereof 



4. The conipotu.ul. according to any one of claims 1-3 wherein R is methyl,o pharmaceutically
acceptable salt thereof        5. The compound according to any one of clainucretri R is hydrogen, or a
pharmaceutically acceptable salt thereof        6. The compound according M any one of claims 1,,S
wherein R.' Is chioro, Novo, trilluoromethyl or trilluoromeihoxy, or a pharmaceutically acceptable salt
thereof. 7, The compound according to any one ofclaims 1-6 wherein R." is flume, incthoxy or
trifluoromethyl, or a pharmaceutically acceptable salt thereof,  - 33 -       8. The compound according to
any one of claims 1-7 which is 4-fluoro-N-(1-(4-
(4-fluorophenyl)phthalazin-l-yDpiperidin-4-y1)-N-methyl-2-(trifluoromethyl)benzamide, or a
pharmaceutically acceptable salt thereof. 59. A pharmaceutical composition comprising the compound
according to any one of claims 1-8, or a pharmaceutically acceptable salt thereof, in combination with
a pharmaceutically acceptable carrier, diluent or excipient.             10. The compound according to any
one of claims 1-8, or a pharmaceutically 10acceptable salt thereof, for use as a medicament.        11.
Use of the compound according to any one of claims 1-8, or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for the treatment of cancer. 15        12. The use according
to claim 11 wherein the cancer is selected from the group consisting of medulloblastoma, basal cell
carcinoma, esophagus cancer, gastric cancer, pancreatic cancer, biliary tract cancer, prostate cancer,
breast cancer, small-cell lung cancer, non-small cell lung cancer, B-cell lymphoma, multiple myeloma,
ovarian cancer, 20colorectal cancer, liver cancer, kidney cancer and melanoma. 


