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:(Rinyrare: secretedtglycoprateins:thatiandergo posttransiationakmedifications,
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?), thérebyatteviatingrPithianediated syppréssionuafdSmoothénaed{Shia). Sum o
activation triggersresries oflntraceliulan evants icuiminaling Jn the stahilization ef the Gil transcription

factors (GEL Gli2" and 0li3) and the expressmn of Oh- depen ent genes that are responsible for cell

proliferation, CEFEHRAVER) a”ﬁiﬁigﬁét%ﬁ§ SYSHVESTER O R A S G SEIFR G HE S FEEBr Bk ted
considerable imterést basechonithe®TOd thatiaberadt@otvation oh.SMisigaalingiirads to the formation

of various LumMRLEARERIGSANEMEdyidhlasioma haedl cell carsnpiB.saleliung cancer, and
the

prostate cancer. Several anta%onlsts ave been rep orted ar suc stéroidal alkaloid
compound |P{EB9 kel SIS @ﬁé@ﬁf‘l’éé&ﬁd“@’@ﬂ6%41’3?"&‘?16‘%’@1?}Hiidiéubétrtuted thiazole
compound HWY&:WO2005033288 Misclorameatiain:d+diswhstitutedipinhalazine campounds asserted to

be hedgehog anitaqgigmts m Iher}%g Iigg&st\s zn’eeq fo ﬁ)otent hed eh?g pathway inhibitors,
particularly having desirab Macodynamic, phanmassiratic Snd SHEXidem5gYy Brofifes, The present

invention proﬁ@éﬁ‘ﬂ@iﬂ‘eﬂ‘ﬂt%t%%ﬁmprhmmﬂnéﬁdﬂhdhaké poteatZageokthis pathway,

Summary Thgprasenbisclpsireyides.a comeaund of Barmulg L AN RIANR . Formul whet
R is hydrogen, fluoro, cyano, trifluorome.thyh mcthoxv or it' torome xy. R is hydrogen or methyl; and

R, R, R5, RAGIHR BFaTHEBEREA Y ARG Sh EheRs i itisro yBn ol titisTarthy or
trifluoromethoxytoprovide tith atat (das kot R8sty Rs, (Riltland iRy amhydragen; or a

pirmaceut: Ca'w‘\?&g%a%leca@gm@a ion W86 UNACHOANY. e, dlled grisan inat the compounds of

the present disclosure comprise a tertiary amine moiety and are ca reaction with a number of
inorganic and orgarifé & *8?ﬁr‘pﬁ§?rﬁ*§é%ﬁééﬂ§’%é€btﬁlﬁ?§’ gcieFabvitBhsEiEeSuch
pharmaceutlc&liyaampt@dﬂega@mbaﬂﬁim@ghﬂaigsicaﬁd igammensmethodolagydar-preparing them are well

known in Mc art._Sea. e ahl, at al., HAN OK OF PHét Al I;ﬁ%g'l:l%éL SALTS:
PROPERTIES, éELEé Lh(hf) ﬁ’gis:I ({7@1:\5,&%\7 ilevVar, 2002 @VII\?IQ %er &5 H ™ Pharmaceutical
Salts, ",Journﬁ*l?“*ﬁt@Uﬁéa@Stﬂ’E‘ﬁé@,@Ei*é!@ﬁ?i%}?Né.%&%}aﬁuaryii@wl oI auﬁhst%abpect there is provided
a compound ef.the-foltewing Jamidal B-Re. MO HN:ARre compound CURGI414: and the

2 A-drgubstiturad thiazole compownd I8, WORD0S03328Y discloses certain | 4-

disubstituted phthalazine compounds asseried to be hedgebog antagomsts.

There stifl exists a need for potent hedgebog pathway mmhibitors, partoularty those

baving desirable pharmacodynanye, pharmacokinetic and toxicelogy profiles, The

present invention provides novel | d-disubstituted phihalazines that are potent antagonists

of thiz pathway,

Summary

The present disclosure provides a compound of Formula I



R R4 he rein: RI is hydrogen, fiu.oro,yal10, 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 cornpeurg as defined above, or a pharmaceutically
acceptable salt thereof, in combination with a phammceutically acceptable carrier, diluent or excipient.
In a third aspec% {here is provided the compound as defined above, or a pharmaceutically acceptable
salt thereof, for use 8s i médisanibnte. cyvarkn aifburtratndct there ig pidvidedthewse of the
compound as defineghabeug.ohanRharmageytically acceptable salt thereof, in the manufacture of a
medicament for the treatment of canger. 2a Specific embodiments of the disclosure include a
compound of Formula 1 ora: &éﬁ%ﬁcéﬁtﬁ%‘ﬁfﬁ‘é@éﬁt&%fg%ﬁﬁ tHare ot RS Y@) RI is hydrogen: (b)

"is there; (c E&%rsmyﬁbmgenrﬂm Robisomethykid)dRMhis € hisn)yfast®,’ tifl uat ondetiyk “or
trlflnorometho§y,, (g.(} Ras fluor, rrifluoromethoxy, or trifiliOTOMethyl; R is hydrogen, and R2 is
hydrogen; (h) RIi$ fluér, and R2 is hydrogen (DR is hydrogen, and R' is methyl: (J) le is Imam and R2
is methyl; Rﬁfs‘ﬁﬁié‘ﬁﬁg(érﬁ‘éﬁ%‘ﬂ‘ﬁ’éﬁl‘oﬁo‘Wol‘ﬁ“itrlll uoromethyl, or trifluoromethoxy; WR' is flnoro
and R.chloro, fluoro ttriclupranaetiyhiar tifuRIraeQxy that the compounds of the present

disciosure comprise a tertiary amine moiety and are capable of reaction with a number of
morganic and organic acids 1o form pharmacewtically acoepable acid addition salis. Such
pharmaceutically acceptuble actd addition salts and common methodology for preparing
them are well known in the art. See, e.g. P, Stahl, e o, HANDBOOK OF
PHARMACEUTH AL SALTS: PROPERTIES, SELECTION AND USE, {(VCHA/Wiley-
VCH, 20023 S M. Berge, o ol “Pharmacoutient Salts, ™ Joraonal of Pharmacentical
Sciences, Vol 66, No. |, January 1977,

In a first aspect, there is provided 4 cormpound of the following formula:

; Rf
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wherein: _
R is hvdrogen, Buorn, CYano, triftuor cm'sfﬂh‘,i rethory, or triftuorometiony;

R¥ is hvdrogen or methyl; and
K < 8 it 7 : 3 k
RYRUR, R and R are indepondentty hydrogen, shiore, fiuoro, cvang,
trifluoromethyl or trifluoremethoxy, provided that at least twe of RY, ®* R R and ®°
are hydrogen

or @ pharmacentically 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
pharmaceutically accepiable cammer, 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.



(in) R2 Is hydrogen and R' is ehloro, fluor, milluoromethyl, or rrifl uorometbox.y (n) R! is methyl and It'
is chicl. 0'01 (0). W iS hydrogen and R5 is finoro, trilluoromethoxy, or (p) Rl 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 (g)aR" is chloro, finoro, trichioromethyl or
trifinoromethoxy and R5 is more, trifinoromethox?,,,, or trilluoromethyl; R'is hydrogen, It is hydrogen,
and R3 is Qiler, atom, tricluoromethyl, ar triffluoromethaxy; (O le is hydrogen I§ iIs(gp thyl,le is chicro,
fluoro trifIuorometh§i?‘38‘rﬁf‘rﬁfﬂB‘f‘8‘r‘ﬁ8T%o‘3§)}w QLRI LR |gs Oiln(?%lggr?? gﬁaﬁﬁ:ais’ chloro, fluoreth
trifinoromethtyrRicds flelorReisridrfiodrométhdxygin(x) .R is hydrogen., R' is hydrooen, and. le is
fluor, trifluoromethyi,pr&@il@gg@%ﬂ@gy; (y)R'is hyd_rogen, R _is methyl and R5 is quorohi., 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 finerf-@ﬁﬁh‘b‘?éﬁﬁ‘éthyl, or trichioramethoxy; (bb) R is hydrogen, R." is lydrogen. R is
thloro, th ) trifluoromcthexy ane:d:dpis.-atom, trilluoromethyl, or trilluorometboxy; (cc.) R' is hydrogen,
R.- is methyl, It' is chlorg}Z it\iﬁn{gro&ri}l{;norm& trifhioromethoxy, andis fluor, trilluoromethyi, or
trifluoromethoxy; (rid) R '|s,:il_uo_r6,'I\-Q‘is hydrogen, R."is chimp, fluor, trifluoromethyt, or trifitioromethoxy,
and. Itfr i.s cluaro, trifluSidmietiyProrinmiororietRBRy g wifluoromethony:

{f; RY s fluore, triflucromathaxy, or trifluormethy;

(g} R’ is hvdrogen, and R is hydrogen;

(R 35 fluore, and R is hvdrogen:

(IR is hvdrogen, and K is methyT:

()R is finore and R is mothyh:

ik R s hydrogen and R* is chloro, Duota, aifluoromnethyl, ox

wifluoromethoxy;

{13 R is fuoro and R it chivro, fuoro, afiuoromethyl, or influeromethoxy,



"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 hydrogel R EHAlbromethyl, and R' is fluorm (hit) R1 is hydrogen, RBGE H@fifg{03965s
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 presentidisclosure are preferably formulated as
pharmaceutical compositions administered by a variety of routes. Preferably, such compositions are
for oral or intravenous adminjstration_ Such pharmaceutical compositions and processes for preparing
them are well known in tRé Brts SeEeREMNE ToNorPHESE IERICEAND!PRACTICE OF PHARMACY
(A. GC1111iir0, ei aids, n¥@:io:edeiMad Publishing Co., 1995).  The present disclosure also provides
& method of reating meljoblastoma, basal cell careinama, esopniags cancer, gastric cancer.,
pancreatic cancer, biliary tract cancer, prosfqte cancer, bréast cancer, Smalf cafl ]ung cancer,
non-small cell lung cander FBieidyrsiriomB. inlitpte rjeismebovarai Sanserbolorectal cancer,
liver cancer, kidney canggrsormglanama:n Amammal:cempising adminisigring to a mammal in need
of such treatment an effe '%e%g unt of ognplound 0 Formul}a [, ora p#armaceutically acceptable

salt thereof'. It will be urifierstSéd THat 18 amsunt F tHe BEIBEUR attid YEEEE¥Ermined by a
physician under the relevaRt sircuhvstandess ifcludimjconditiomte. betidatesytieichosen route of
administration, the actugl,ompaund er.cempaMRdR LMInistared, e AgS.WRiglt,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 aBHeTHIGIRY: SF Hﬁ?ﬂ?%%@ln some instances dosage levels below the
lower limnitof the aforesaidirangedmany: bk’ moreithan adeglate; wbileinotharcaaasistildarger doses
may be employed. The{ﬁm&gﬁ%%ggggve dosage ram2e is not intended to limitscope disclosure in any
way. This disclosure als‘oﬁpr(?\_/i es a compound of Foirnula |, or a pharmaceutically acceptable salt
thereof, for use as a medicRnehitdrossadgitoratiy e diselodare providedusesehdompound of
Formula I, or a pharmacgtticaty-ageeptable salt thereof, in the manufacture of a medicament for
treating cancer. In partiqular thgoe cancers.are. selegtgd from the,group onsisting of
mcdulloblastoma, basal ce cérdnor’na,“e'sbp’héigus‘ cancer, aastric cancer, pancreatic cancer, biliwy-
tract candér, prostate carigeprdsietistcancer, small cell lung, cancer" non-small cell lung cancer,. 8-cell
lymphoma, multiple fl\:fl,ovariamgcancer colarectal.crngenlivencancetnkidnaycanger and melanoma.
Furthermore, this disclosure ‘r_oyﬂje__sra pharmaceutical composition comprising a compound of
Forinula I, or a pharmac®! ?SEW“ E¢éptable salt thereof; as an active ingredient for treating
mcdulloblastoma, basal(eeR ‘catvitieera, Bsophdgyscanter, igéistric. caheernpandreatic cancer, biliary
tract cancer, prostate canger. re@st.cancer, small cell lung incur, non-small cell lung cancer, B-cell
lymphoma, multiple myeloma, ovarian cancer, colorectal cancer, liver cancer, kidney cancer or
‘melanom4. Detailed DegRptidh GPHventisiaS is8Y Refelf e eINwiRg R8s havendi cated:
"ht20" refers to dieth theiiiiM&hyafers to dimethylformamide; "DIASO" refers to dimethylsulfoxidc;
"TFA" refers to trifluoro .ggge ;agid: “hacor, ‘t-boc’ refers:tg fert-butoxycarba @{I:{'}}SCX" refers to strong
cation exchange; "Py-BOP" refers to errzotriazol- 1. - yloxytripyrro |d?no-p ospbonium
hexafluorophosphate "pféleefertiepreparation; "cx" refers to example; and "IC.50™ refers to the
concentration of an agentihatesicrS:50%46:ef the maximalinhibitanrresponse possible for that
agent. Sggeme 1

triftuoromethoxy:

(b1 R is bvdrogen, R is hvdrogen, R' i ehloro, fluore, wiffucromethyl, or
triftuoromethosy and R is fluose, wifluoromethyd, or trifluoromethoxy:
{ce) R’ is hydrogen, R? ig methyl, B is chifora, finoro, rifluoramethyi, or
wiftyoromethoxy, and R is fluoso, triftuoromethyl, or trifleoromethoxy;

3 {dd) R is Puore, RY s hydrogen, R i chioro, fluors, trifluoromethyl, or

trifluoromediioxy, and R is fluoro. sritluoromethyl, ar trifluoromethoxy,



A compound of Formula | can he epared in accordance wnh reactions as depicted in Scheme 1. A |
-chioro sulsthiiged kthalazine (2) is reacted with a 4-amino b piperidine £3a)j8, g HHeleQ 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 tHé 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 phthajggine plfamiuia (4 can e Acgomplished whder acidi conditions, such as
hydrogen chloride or mit generated in. situ by dropwise addition of ace y Chidrid® to a solution of an
alcohol solvent such astifeharsllintoliehe & buro. collowsd by theiddditivrioka compound of
formula (4) and heating;the:Selution 16:306Q rtde.givera conmeuns-ef foxmuta;g), ltwill be obvious to
one skilled inrt thataco([g %un,dé)f for’re{ud, %  can g,i‘solﬁted as#%%ag!t such as the hydrochloride
amine salt and carried ofrto Step 3 or trahsformed to the it& Emi “udiy antingPfanic, base such as
potassiumicarbonate. TR iamiospip&ridine tah Beiarylatedusing adibstifuted: bcazoyl chloride in
an inert solvem such as gliebigramethene grioxane and.ahase sugh gs righylamine or pyridine to

give an amid.c compound of Formyla |. Alternatively, a compound of formula (5) can be aeylated using
a substituted benzoic atid With ¥iaphrdbriftéEotiphindfeagentelich as PyBOP and an appropriate
base such as tricthylamikie imariiert'sai&itsueh as gighlesamethane or using |

(3'-dimethylaminopr -3- i I‘ig hydrochloride and. Ihydroxybenzatriazole in a dipolar
anrotic solvent s-uchqggé ﬁ‘%ﬁlﬂ@%@%\%@d@ -%ﬂﬁ(l)rc? E stltﬁfflgécﬁ%ﬁ?\én&)é)%ﬁ%n(%l?grﬁsemg y

piperidiné4, -yHBEiEREEBrISh it @B Eviielsophinearormathess ipreviousidescribed for Stop
la to directly theid cprapeuadiRin{aNA-exampitmihe.chlordg@hcan be reacted in a dipolar aprotic
solvent such as DME or DMSO nef4-%/1-bentz m'lde of formuyla {1 b), in tpe presence of a base such as
triethylaminc and ma%gﬁot%lpéjﬁﬂ%o 81 d ré]ﬂ%‘?f’-f SR amide ot B P AERAT be appreciated by the
skilled artisan thatsompotndsiofforsuld(@)she SdthemetareCommeftidliy:dvailable or can be readily

prepared by mefhgds:similar 49 thoss sleseribed herein.anly using.piasedures that are established in
the art. For example, . 2-phenylc‘a(pqr%yl benzoic acid, generated from a Cirignard reaction of a phenyl
bromide with PRI ARRHHTRCEAR B8 BEtRESMTHYarSZ ety v’ #phenyt214- phthalazin-|
-one. Subsequétititieatifiantikthsphids pliokduisihe CHlar e providas chiore-4sphanyl-phthala-,eine of

formula (2). Altgenatively, ﬁ,&}g}%@&ggp@@iqéi@}g}pan be reacted with a phenyl boronie acid :in a
Suzuki cfoss-coupling ‘reaction to give the corresponding |.-chlow-4-phenyl-plithalazine of formula (2).
(5) z Step 4 Z Cl. OHq pgesent disclosure also provides a method of treating medulloblastoma, basal

cell carcinoma, esopbagus Cancer, gastric cancer, pancreatic cancer, bifiary tract cancer,

20 prostate cancer, broast cancer, small coll lung cancer, non-small cell lung cancer, B-gell
bymphoma, multiple mycloma, ovarian cancer, colorectal cancer, iver cancer, kidney
cancer of melanoma in & wamnal comprising sdministering 1o & mammal in need of such
treatment an cifective amount of & corzpound of Formala 1, or o phamaceutically
acceptable salt therood,

25 twill be understood that the amount of the compound actuzlly administered will
be determined by a physiclan ender the relevany ciroumstances, chding the condition to
oo treated, the chosen route of administration. the actual compound or compounds
adnuinistered, the ape, weight, and response of the individual patient, and the scverity of
the patieat’'s symptoms. Dosages per day normally fall within the range of about 0.1 @

3 about 10 mpkg of body weight. In some instances dosage levels below the lower Tt of

the aforesaid range may be more than adequate, while in other cases sti¥f arger doses may



)=-riH6 7 \ NN/ k2 Rs A compound of Formula | can be prepared in accordance with reactions as
depicted in Scheme 2, in Step |, a 1,4-diehlorophthalazine (6) can be mate( ammo hoe protected
piperidine 13a) in a dipolar aprotic solvent such. & 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 2%8‘ iPE }E‘gq Eéﬁti&%é@‘fﬁ%ﬁ\é? the-amire in %?%Ez'ié{h%ﬁ%} gnéﬁgét’i’?ﬁ?g‘aﬁ%é%‘zoyi chloride in
an inert solvehtapfeheas HieMoromestRatie swithiw pisadstelrasraiethyidnine!dd - gk an amide of

formula (9). %@qg%@&%;@ g@g@gg@mg@%&m ferpudaagylated.using a substituted phenyl carboxylic
acid and an appropriate coypl .g]%eeigent suchdas P%%Olg and a uiiltsble base such as triethylamine in
an inert solvent su g”@i%ﬁ*ﬁo% Thans Al PO P StRCBP LY RGP HY dr8%§henzotriazole and 1
43-dir_nethylan’minnpmp*}d)gﬁ&g@am%caﬁbddﬁmhﬁ@ Ii‘iydmhiﬁridemiﬂa mifa_ppmpr_iateqﬁﬁhgent sgch as
Dmr. in Step 7, e plithalazinylchioride ofisreacted with a.phenylbgronic agid. under Suzuki)ss

coupling conditions.. he skilled artisan will: recognize that there ‘are a variety of conditions useful for
facilitating sSUBKRYSLLEEERHRE FES TR0 e FEREHEH CORBIioRS T aRB Ge@BEEttable solvent such
as &mane/watek:T heireactionisaccomplishecintthe-prasence-af a-hase sushas:patassium
phosphate tribasio manohydratersodiym arbonale, potassium carbonate, or cesium carbonate. The
reaction takeS PIace in the presence of a palladium Catalyst Such ag o CRHver, coiored
tris(dihenzylideneabstone)eip alidiuraeo) Withrgieiolshexylphosph nc or (SP-4,-1 bisf
bis(1,1-dimethylethyQG:4;mdiox )P henytuRhesahing-KiR-dichierarralladiim-(bepateg 45according to
the synthesis of catal%st ) in ._]]%;en_. .2#0714 71 5.1‘_({4;51\1_‘2) under an isphere at a temperature of about
80-160 "C to GiE A RDMPSIRE b Eobla 1o <2 Rit8rRetial st phitbatasitdAtEhiloride of formula (7)
can be initially:getdpledwithaaphenidiboronimabidas:showr dnnSteprhaynd enSuz ukidifiyaura
conditions as deseribed previously ipgive.aphenyinhthalazine of formula,(4). In gteg, 3, a compound
70 of formula (4) can be deprotected arid then acylated as shown in Step 4 at the amine using a
substituted béHEGPERIOHIES B P RBhTIE&ABEy Fe At BRI B FIBEEP Bravidtess to4ive a compound of
Formula The felowingRrepatatonsiand-bxaniples.atenprovidedterhustrate , T detail and represent
typicalpounds I:tF_ormIa I. The names of the compounds of the pcirey provided by ChemDraw

glapied LAesorniic eIHan

1.51trat 10.0, 4 heRFHERBparation | peridin-4-ythyl-carbmoutyl ester
As used herein, the following torms have the meanings mdicated: “Eu0™ refors to

diethyl ethery “DMET refers o dimetbyHormanude; “DMSO™ refers to dimethyisul foxide:
*TEA™ refers o wifluoroacetic acid; “boc™ or “ichos™ refers o fer-butoxycarbonyvl:
HSUNT vefers to strong cation exchange, “PyBOP refors (o benzotriazoh-1-
vioxyiripyrrolidino-phosphonium hexaflnorophosphate; “prep” refers to proparation; “ex”
refers to exanypie; and “HCSH refers to the concentration of an agent that produces 5609

of the maximal mhsbitory responss possibie for that agent.



- in- 0 Addiluorophec (3.00g. 11.6 mm me.thyl-piperidin4-yi-carbatnie acid ten-butyl ester (2.98g. 13.9
mmo0 and es'wn%ci(% .52 7, 34.8 mmol) hi DMI: ($0 ML). Heat at 130 "C f{; Lda%ﬁ )%??%ve the
reactionin QidHiorométhane and wash with brine. Dry the organic phase Wlt um stilfate,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 dimethy! sulfoxide 000 m14 and heat the-fnixture 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 (120 95%) ES/MS rulz 437.3 Prepare the
piperidinylphthalazines in the table below by es ‘é Fﬁéﬂly following, the procedure described in
Preparation 1.. using the appropriate ehlorophthah zinc and. tBOC progected aminopiperidine: <(/
\N-7N H Add trlfluoroac@cﬁaud (100solution of ,144-(441.norophephthalazin-1-ylPpip ridim-4-y1}
-methyl-carbanne aagHe{t briaylsd—ter 10.2 mrfitf 1A dick M 100 mt‘),,@tlr the reaction at
room temperatur& 5o €bncentrate undgr reduc ressué. Dissolve the resulting residue
in dichloromethane an wasH‘V\}‘ih | N NaQ#d andfine. Dry the organic phase with sodium sulfate,
filter, and concentrate und }reduced pressure: Crystallize the title cb?npound from
hexaneldichloromethane to obtain the title compgund (8.46 g,ESIMS! inatz337,2 (M4-1). 10Alternate
procedure (isolated as therochloridge): Combine toluene (50(1 mt and methanol (30 mi.) at 10 "C
Add acetyl chloride (79 mL, 410 mmsl) dropwise over 20 min. Maun the temperature below 15 C
during the addition. Add {144-(4- flh%heﬁw “*Pnethyl- carbamic a@(d r/-butyl esterg, 164 mmol).
Heat the slurry2 b. Cool the slugry to anggg nt temperature a llegt-ttie sotiehby fatvacuum oven at
40 T for 12 h to prowdgr\yﬁgndgﬁcoﬁ}g\und a white sg5%), ;. MS* N”N\M}”ﬁ
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A compound of Fevmula T e be prepaved i accordamee with Teactions as
depicted in Scheme 1.
5 A t-chioro substituted phtbalazine (2 1s reacted with 2 $-anunoe bor protected

- piperidine (3a) v a nucleophilic aromatic substitution (SNAg) to provide a piperidine
- substityted phthalazine of formula (4), For example, the chloride {2 can be reacted with
the piperidine of fornula (3a) i o dipolar aprotic sebvent such as DME or DMSO, in the
presence of an orgame base such as triethylamine or organic base such as potassiam
o carbonate and beated fo HX-140 °CL
Amine funcriomality, such as that present in the piperidiny? phthalazine of formuda
{4y, van be deprotected and further reacted to give additional compounds of the invention,
Methods for introducing and romoving nitrogen and oxygen profecting groups are wall
S

15 Ed., John Wiley and Sons, New York, (10993 For example, boc deprodection of the

~pd

knoven mn the art (see, ¢.g.. Greone and Wits, Protective Groups in Qreanic Svnthesis, 3

amino piperidinyd phthalazine of forrula (4) can be accompished under acidic



Mie: 337 (WI). Prepare the unprotected. ainmopiperi.dmylphthaiazines in the able below by
essentially following the procedure described in Preparation 5, using the a}pcpro riate BOC protected
aminopipeW&’nﬁ(l'PB {B4zine: Prep Chemical name rniz 6 McthvH PCTIUS2009/039065
I-4-phenylphdudazin-liperidin-4-A-amin 319.2 7 -. IKny | )phthalazi n- | -ylltpiper- -amine 372 1)
I-(4-Phenphthalazin-1 -yl)piperidin-4-a n ¢ 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-methylpyfrohdone (50.0Heat the. reaction mixture at 80 T for

ceawditions, such as hyvdrogen chloride or tiflugroscene acid, Alternatively, HO) can be

e

gonerated # siav by dropwise addition of acetel chlonide to a solution of an aloohol
solviept such as methanol b oluene at 0-20 °C followed by the addition of o compound of

- forausta (4) and heating the solution to 30-60 7T o give a conpound of formeda (3). 1t

A

will be obvious to one skilled w the art that s corapound of formala (5) can be isolated as
- asalt such as the hvdrochloride amine sabt and cavried on to Step 3 or transformed to the
free amine using an morganic base such as potasshn carbonate. The d-mmine pipenidine
can be acviated using & substinded bearovl chlorde m an nert solves such as
dichloromethane or dionane and & base such as iethylamine or pyridine to gree an anude

i compowd of Forouga I Altormatively, s compound of formula (5) can be acylated using
a substituted benzoie acid with an appropriale couphng reagent such as PyBOP and an
appropriate base such as wiethylaming 1n an nert solvent such as dichlovimmethane or
usipg - 3-dimethylaminopropyl-3-cthylcarbodnnmde hydrochionide and -
hydroxybenzotriazole i a dipolar aprotic solvent such as DMFE.

13 Ahemnatively, 2 1-chloro substotted phthalazne (2} s reacted with an M-
piperidine-d-vi-bemzamide of formula {3b) in & nuckeophilic aromatic substitution {SNAI)
ax previously described for Siop 1a o directly give a compound of Formula 1. For
exampie, the chioride (21 can be reacted 10 5 dipolar aprosie sobvent such as DMF or
PMSO, with 2 Mepiperidine-devl-benzamide of {formula (3b), u the prosence of a base

20 such as riwthylamine and heated to 80-140 °C to give an amide of Foromsda b

twill be appreciated by the skilled artisan that compounds of formuda (2} 1n

© Scheme 1 ave commercially avatlable or can be veadilv prepared by methods simdlar to

those deseribed herein or by using procedures that are established W the art, For example,

a 2-pheavicarbouy benzoic acid, gonerated from & Grignard reaction of & phenyt bromide

o
L

- with phthabic anbydnide, can be oyelized with hyvdrazine to give g S-phonyb 24~

| phithalazin-t-one. Subseauent treatment with phosphorous oyvehioride provides the §-
chimo-dphenyhphihalanne of formde (2} Abomatvely, [ A-dichlorophthalazing can
be reacted with a pheavl boremie acut m a Surnla cross-coupling reaction to give fhe

corresponding T-chioro-d-phenvi-phthalazine of formula (21



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"Ob&i e dtsired product (5.79 a, 62%), ES/MS trilz $77.2 (MEF%'I.QIK ?)%cedure:
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.MSO0 (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 chror¥atography (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 trievelobcx3iBfBEphine4 mmoi Bubble nitrogen t/utuuh the
reaction mixture for 5 min, Add ois(dibenzylideneacetone)dipalladi)amq\(O) (0.027 mmol, .25 ing).
Bubble mugen thro@ghﬁthe reactign-mixitire for ancgggr 5 min. .1-t§§l,§;f sealedteaction vessel, in a
‘or one hour at 150}F:--- ass theﬂ'gact}bmn'xture thtougha siliqg?_ggl pa gfmut;n@jgwith ethl acetate.
Concentrate in Wa“c‘%}” arid-purity the resultifig residue using silic 3078, ethyt-acetaie:hexa e) to obtain
the title compound (( 170 g (65%I, ES/MS:z 486.8 (M+1). 10 Preparatioff11 N-Met
y1-144-(4-ihyIThhen‘?i)phthalazin-ﬁﬁ}-4-amine'd'mygrqi\émt')r_ifde” Add hydrogen chloride (4.0 N in
dioxane, 20 inL; 80.0 rum )1)to /err-butyl met 2‘T‘(1.41"¢;@fgj%u§omethyljph\e\n&%iludazins
-yl)piperidin-4-yOcarbainate (0.158 g, 0.315 alma),asﬁr at room temperaturé-\overnight. Remove
solvents under reduced preg sufe. Use theRgrude‘material (0,159 g, >10?§%%\as is ES MS3S7.0 (M+ll
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Pesyuida |
A compound of Formula T can be prepared in acocrdance with resctions as

depleted in Scheme 20 In Saep 1) o L d-dichloropbtialazine (6) can be rescted with a 4+

[

anmne boe protected prpendite (3a)y in a dipolar aprotic solvent such as M-
methyhprrolidons or DMSO with an appropriate base such as potassiom carbonate o
wiethyiannne, The suxtere 1 heated at 76-93 °U 1o give a compound of formula (7). In
one method, shown in Step 5, a compound of formula (7 can be deprotected and
subseguently aeviated at the amdoe in Step § using a substitited benzovi chioride w an

10 mert solvent such as dichloremethane, with a base such as (ricthylaming 1o give an amide



Preparation 1.2 704444 cyanophenyyl)piperidth-4—yUmethvl)carbamaic a a _pressure tube with tett-

tyl 144-ch hth hApiperldin-4- yhmethyBcarbamate.1," | Oh mmgQ 9? ini4, water
(4 nil.z), 4kqéy§§nép/age%r§ig%borothe acid (467 tna, 3.18 111113and cesium carbon é' gﬁg&mz 4.24 mmol).

Bubble nitrogen throughreaction mixture for 5 mm. Add (SP-4-1)- ,I-dimethylethyl
)(4-methoxThine-KPIdichloro-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 presstire 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 % (M41), -14-'repo -(4-Nothytamitiolpiperidi3i-11 e Db nitriie dihydrochloride
Prepare the titfs SOTHpOUNA BB é"e A TSR ¢ ’igjﬁi%é&ﬁ‘ﬁe}bégaz éP SEHBEY h 5Preparation 11
using teri-butyhibsiddsd wyanophiznmybpintvilei mlp)piperidivaptitneesrbzunate {01885 g, 0.868 mmol),

Use the crude majeri f%h(&% B8 &@&99@3@%&9%@&%&& AR AESIMR Sz 346 2:(M1).
Preparation ..4 1-(4-Chlorop d.)-.N.-meth g; gerldln -4-amthe dlh)gdrochlonde Add hxdrogen chloride

(4.0Nin &mah‘émﬁ/l@“fﬁi‘iﬁf%@d‘?fﬁhél‘i}% liVillan B’f“}‘eﬁnﬁdfy?” snethylaminopropyl
1-(4-chloragphthalazirs-tdpiperidinddylitnethyleatiprmated ©66:g L0y, BO:R@iNsE) in methanol

e ooy RS ETaRBIRILE? ANe oW REMANS. & irdusefaeseurs ingbigin e foe compound
(7.05 g: 100%). ES/IMS Prepara 4 -ySplper in-4-yi Xmet I2 trlfluoromet benzr rifluoromette

Combine (4-cYBFapRETaToF PR SRREROR Al i Wdaf’ééﬁﬂdﬂéiéwmm that tm e a

variety of conditions wseful for facilitauny such wross-coupling reactions. The reaction
condittons make ase of & suitable sobvent such as droxane/water, The reaction is

1 accomplished bt the presence of # base such as potasshwun phosphate fribasic
monehvdrate, sodiens carbonste, potasshun carbonate, or cestm carbonate. The reaction
takes place in the presence of a patladium catatvst such as
gris{dibenzvlidencacetone)dipailadivm {0 with tricyclohexviphosphane or {§PF-4-1)-

Bisbis(1, I-dimethyvicthyD{d-methoxyphenyhiphosphine-«F [dichlore-palladivm (prepared

st
LS

according to the synthesis of catulyst D in J Org. Chem, 2007, 72 3104-5112} under an
mert anmosphore at a femperaters of abowr 80-168 °C 1o give a compound of Formula L
Abernatively, the phthalazined chioride of formmila () can be imtrally coupled
with & phenyl boropic actd a5 shown in Step 2 under Suzuld-Mivawra conditions as
described previousty to give & phenylpiithalazine of formula (45 In Step 3, a compound
2 of fornda (4) can be deprotected and then acviated as shown in Step 4 at the amine using
a substituted benzoyl chiloride or phenyl carboxylic acid a5 desertbed proviously w give a
compound of Formula 1
The following Preparations and Examples are provided to illustrate the mvention
i further detsi! and represent typical syntheses of the compounds of Formula 1 The
25 names of the compourlds of the prosent invention are generathy provaded by ChemBraw

Tltrae 100

Prepavation §
{ bl 4-{4-Fluoro-phenyphthalazin-1 -yl [-piperidia-4-vi}-methy-carbamie acid rer-butyl

CHIWT



(1.01 a, 2,89 nun2 mE, 86 | mmol) in dichloromethane (30 mt.), Flush the reaction.tiogen and add
3-trilluorometh Ibenzo i chloride (0.46 mi.., 322 mmol). Plac under a nitrogen blanket and stir at room
temperatu?g%gg‘}?(ﬂé’ﬁf toncentrate to a re5|due and purify using silica ge?ﬁ?ﬁgﬁ?ﬁ{’&?ﬁgﬁﬁy (040%
methanol in dichioromethane) to obtain the title compound (1.11 g, 86%). ES/MS fur 449,2 (k1+1 1, le
1 (4-(4-Flut pbotypphthatazin-end n-4- )-N-rt (trifluoromethoxy)bcnzarnide by choebtori \ FjNit \)-N
N=N Combine-nyl)ph thalazin- | -y .1piperidim4- y | }methyiantine (100 tug dichloromethanc (2
chloride (100 nig, th45 mmol | to the mixture and stir at room temperature overnight. Concentrate the
reaction mixture and purifyby flash chromatograpm{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-f|uoro-phenyl)-ph@in I\ piper n-4--yl[Hmetlwl-aminc hydrochloride (58

g, 155 mmol) to 1A-dioxarteAdd triethylaminc i 0 622 nimol) and stir for 20 min. Add
%fmwﬁﬁé

4-(triflooromethox enzoyl chloride (2 ise oyer a period of 20 min. Stir for one
hour at ambient temperature. Add wat iOO PA), extratt W%@thyl acetate (200 .1n1.,), and
concentrate the organic portion WO 2009/134574PCT/US2809/039065 under reduced pressure.

Purify the resulting residuechw.fasiuchraupRity glminwith.q b acelate.averg Lkasilica plug to yield
the product as g J%&gfgd?g% ?ggﬁk‘i{z Combing tojuene (336) ih ghapol p17and cool 03 C. Add.
acetyl
wiothylamine (352 g, 34 4 nemol) in DMF GO md), Heatar 130 °C for 3 davs. Bissobve
5 e reaction mixture w dichloromethane and wash seith brine. Dryy the organic phase with
sodiwrn subfate, filter, and concentrate under reduced prossure, Purity the roselting
residue by flash chromatography (0.5}, hesanerethyl seetater 2 M ammenia in
maethanel) o vield the title compound as & solid (445 ¢, 88%6), ES/MS mfz 437.2 (M1,
Alternate procedurs
4 Combine methyi-pipendin-dyi-carhasue acid rert-butyl ester {75 ¢ 349 numol),
-chloro-4-(4-fluore-phenyi-phibalarine (735 g, 289 wamol}, and potassiom carbonate (30
o 879 mmol) i dimothyl sulfoxide (306 mL) md heat the nusture © 110 °C w3 b
oot the reaction to ambient fempersture and powr the shury inte water {10 L) Collegt
the solids by Slwation and dry in 5 vacoum oven for 3 davs to provide the title compound
13 asawhite solid (120 g, 953%). ESMS miz 4373 (M1
Prepary the paperidinviphthalazines in the table belfow by essentially following the
procedure desaribed i Propavation 1, using the appropriate chlorophibakazine and 1BOC

protected aminopiperidine:

Prep Chemical name | ES/MS miz |

5 Methyi- Ei-{%~p§}?et,;;}rl?&fhamzm—£~§;‘a}~g}1}3c—:ndm~4ﬂ}=i}~ 4192 (VM1
carbague soid fere-butyl ester

3 tert-Butyl 1-{8-{4-fluorophenyDphihakazmn- b-vDpiperidin- £23.2 (M=1)
d-vivarbamate

P fejrrz-%%-u:t}fi i-(4-phenyliphthalaeine- yDpiporidin-4- 4052 (M)
viearbamate

23 Preparation 5

{1-[4-04-Fluoro-phenyvUphthalazm- L -vlipiperdin-4-vi methviamine



.chloride (8 ml.." 111 trimol) over a period of 2n. Stir for 20 min and then add N41-

14-(4-tluoro-phen 1%-thhalazin- I-N-meihy I-4-trifluorornethoxy- ben:mini& (58 g, | 3 mmol) in toluene
(40 nit) i o‘ﬁg 5%‘?*%/{6 #3&tir for 12 h. Concentrate to 113 volume. Collect thd breEiptad3Hitration, 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-I-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 tioropheriyOphthalazi
1-yOpipericlin-4-yil-N-rnethylbenzamide hydrochloride 2-0, 4-Cl 11 fluorophchylThhdtalam-piperid
nethylbenzamide hydrochloride -Flhoro-N4 -0-(4-fluorophenyl)phthaltizin- -
‘periclinyi4-y1)-iV-rnethyl-2- hydrochloride (ﬁ\\\,

N/
OO
=l e e
Add rifluoroacetic actd (10 ml) to asolution of {1-{4~{4-fluoro-
phenyhphthalazie-1-vil-piperidin-d-vl} -methyl-carbamic said rere-butvl ester (11.2 g
Hi2 o) i dichloromethane (H¥ mady, Sty the reaction at rooms temperaturs
5 overnight, and concentrate under reduced presswe. Dissolve the resuling rosidus in
dichloromethane and wash with T N NaOH and brine. Drv the organic phase with sodium
sulfate, filter, and concentrate wnder reduced pressure. Crysialiize the title compound
fron: hexane/dichloromethane to obtain the title commpound {8 46 p, 98%1. ESMS mvz
I37.2 (M
16 Alternate procedure (solated as the hydrochlonide):
Combine wluene (300 mbL) and methanol (30 mL) at 10 °C. Add acetyl chloride
{29 mL., 410 mmol} dropwise over 20 min. Maintain the temperature hetow 15 °C dwring
the additton.  Add {1-{4-{d-fluore-phenyiphtbatazine Lylpiperidin-d-vii-methyl-
carbamie acld reri-baryt ester (71 2, 164 mruol). Heat the shurry to 35 °C for 2 b Cool
15 dhe slurey to ambienr temperatare and collect the sobid by filtration. Dry in s vaouum
oven at 40 “C for 12 h to provide the tite compoand as & white solid (38 g, 95%). BSMS
wmie 337 (M)
Prepare the enprotected angnopiperidinviphthalazines o the table below by
cssentially following the procedure described in Preparation 5, using the appropriate

2 BOC protecied aminopiperidinyiphthalazine.

Prep Chemical name ES/MS
Tz
6 | Mothyl1-(4-phenviphthatazin- L-viipiperidin-d-yl}-amine {.’i’?ﬁ"i
, 23 9
7 I d-fd-Flaorophenyvliphthalazin- T~y Dipiperidin-d-amine (3\;:;;
8 | 1-4-Phenviphihalazin~1~vipiperidin-4-amine {it ;Rf}

Preparation 9

fer-Buned B(d-chlorophthatazip- Lvipiperidin-d-viOmethyDoarbamate



-144-0opliettylOthaiaz in-1- 13 2-CF3. 5-F 34-CEJ 2-Chloro-N-(144-(4-fluorophenyllazin- - y |
)piperidin-4-y1)-N-mcihyl-5- (trifltiorornethyl )berizami de. hydrochloride 3-Chloro-2-fluoro-NL.(I -(4-( 4-
16uorophe‘ﬁ§ %B‘Fﬂ'ﬂﬁ‘fﬁ?‘/in- | -yl )piperidiv-4-yl- raethyl-6-OrifIuoromethypbgﬁ?é‘ilﬁ?t?ggﬁi;‘a%éhloride
-14-(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-lal yppiperidio-4-y1)-Al-inethylberizaruide hydrochloride 4-Chloro-N-(1
-(4-(4-fluompheny DOW:l: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- | - 23 ylviperidin-4 hicUrillunromehvnbenntnide hydrochloride WO
2009/134574PCDUS2009/039065 4-Cya@’cﬁ\-(1-(444-fluarophen,th
yOpiperidim4-y11-Al-methylbenzamide hydrgthlori
2,6-Diehloro-N-(I-(4-(4-fluotophenyOplat aziq;}l%-yO&peﬂ%n#-yl)-Nimethylbenzamide

NN ! -

° R
Combine | d-cdichiorophithalazine (500 g, 24 .6 nunol}, rarr-butyl
mthyipipertdin-4-yviarbamate {5.54 g. 258 nunol}, and potassnan carbonate {3935
mmel; 408 gi i Amethvipyrrolidons (30.0 mL). Heat the reaction nuxture at 8 °C for
5 3 days and pour the reaction mixture 1ulo oo water, Filter via vacuom fltvagon to obtain
a yebowish solid and dry ar room temperature g vacoum oven, Purify by silics pel
chromatngraply (101, hexaneothyvl acetate) to obtain the desred product (579 g, 62%).
ESMS /2 377 2 (M1
Altoraste procedure:
1y Combme {, 4-dichiorophthalazine (7.04 g, 354 mmol}, fer-butyl
mwthvi{piperidin-4-vicarbamare (3.34 g, 37.2 mumol), ficthyvtamine (7.4 ml, 53.1 nanod)
and DVISO €83 ml). Heat the reaction mixtore at 85 °C for 3 davs orunt! complere
consampiion of stardag material, After cooling, mwanstor the reaction misnue 02
separaiory fumnel with dicthyl cther and wash with seater. Separate the orgamic laver and
15 dyy with MgS0,, filier, thew concentrate i vacwe. Purify the resuliing residue by flash
chromatography (0-Hi% methanol in dichloromethane) to obtai the ftle compound (7.9
@, 7%, ES/MS miz 377.2 (M1

Preparation 10
26 - ter-Butyl methyl( -G 4-GiriflooromethyDphenyliphthabuzin. L-vhipiperidin-4-
yijcarbamate
FAMAN
. &
— ‘ -
AN VPG Wt (W
Fo Nt e o,

© AT

Charge g micvowave vessel with ferr-butyl 1-d-chioropithalazin- b-vlipiporidin-4-

vitmethyDoarbamate (102 g 0.534 mmol), 4-{iriflooromethyDphenyviboronic acid {132



hydrochloride 3-Cyano-N4 -(444-fluompheriy)phthalazin-1- ylviperidin-4-y11-N-methylbenzatnide
hydrochloride 4-C hloro-A4 | 44-(4-fluorophenyt)plithalazin-1- y iMiperidin-4-y11-N-methyl -2-
uoromethy®Bef¥imidéhydrochloric' 2,4 -Diehloro-5-11noro-N4 1 44-(4- fR{oFSFHEHMASAh alaziml-y1
jpiperi din-4-y methylbenzamidc hydrochloride 5-Chloro-N4 | it 4-(4-fitiorophenvi)phthalazin-1- ,-
Thiperidin-4-y1)-N-methyl-2- (trifltioromethyl ihenzamide hydroc'd 4ioro-.Aiii((44-fluoropheny 1)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 mmol) an@l YAtiwiane- (1 2ostrthosreationfor2e minandd tiehl 6r8metmatie (25 nit). Stir the

slurry for 20 mineAdE 4y RIRARRRY| chlapdend amin 43:minahdropyise.ayehanerodiof . Stir for 2 h,
Pour the mixtu?r;/e [ OOextr]act with diehlorometirane L) and concentrate under reduced

to water (100extract wi lorometirane |
pressure. Purify" Qécr%igl‘éﬁi”él%lfloffégﬁ%ﬁ‘f%{’l'fr]fé%}ﬁf‘é‘f)‘hyeflb:ff%th';?f‘gcetate:hexane) to yield the product
as a white so|idiéﬂc@t@zgy§@@1gq&@d{ﬂ;&wmﬂ(@ {0,027 nwmol, 25 my. Bubble mitrogan
4444-f1uoro-phenyl)-phiitalazinsyid- RiPerar4-3hH broal2e Lifich 4: Qi hi-kAdioxane20 | one

portion. Allow to_ stir for gne lou concentrate to 113 volume. Collect the solid and dry in a vacuum oven
for 12 h at 35 &I BBAIFINE R CEMPound 4% SHMHESBIE YBY TE%88) SESHIE Y 527.0 (Mt 1).
cluting with ethy! acetate. Concentrate i voowo and purify the resulting residue using
sihca gel clwomatography (3070, et acctawrhexane to obtaln the tithe compound
(U170 o (65%), ES/MS mve 486.8 (M),
Hy
Preparation 11
M-ddethvlb T-(G-({mfloaromethylpheny Dphthalaain- ByvDppendin-4-amine
dibrydrochloride
Add hydrogen chloride {4.0 N 1 dioxane, 20 ml; 80 swnol) 1 teer-buty! methyt
2 {4-td-tniflonromethyDphenyDphdalazm- Ty Dpipendin-doyiicarbamate (U158 g, (0.323
gumol). Stir at room empeovature overnight. Romove solvents under reduced progsige,

Lise the crude waaterigl (0,169 ¢, >100%) as . ES/MS miz 3870 M1

Preparation 12
20 reri-Barvi {4-{d-ovanopbenyhphthalazin-Tyvimperidin-4-vH netivDearbamate
Charge a prosswre tube with zers-butyl b-(4-chiorophthalazin-1-vDipiperidin-4-
vifmethvhearbanaie (400 me, 106 mmal), 1 4-dioxane (12 mb), water (4 ml), 4+
evanophenylboronte acid {467 my, 3.18 nunol). and cosiwn carbonate (140 g, 4.24

mnol). Bubble nitrogen through the reaction mixtare for § min. Add (SP-4-1)-

]
T

bisthas( L, | ~dimethviethyDid-methoxyphenvlphosphine-w P ldichloro-palisdiam (7. Org.
Chem. 2007, 72, 3104-31 12} (36.0 mg, 0.053 numol). Bubble sirrogen through the
reaction mixture for ¢ fow munutes and scal the reaction vessel Fleat the reaction af 90 °C
overight, Filter the reaction mixture through a silica goi pad oludng with othyi acetate.
Remove the solvents under reduced pressore and pusify the rosulting residue ysing silica
30 gel chromatograplyy {3179, el scetatehexane} fov obtain the title compound (8.392 ¢,
R3%) ESMS miz 4442 (M1



4-Fluere-Al-th Example 31 4-phenylphthal ethyDbcnzamide hydrochiorid HCi rTh/K:N N=N-"' blue

methyl41-0- he@/é:{)htA-yll-amln ytatnine (1.05 nil_ 7.54 mine") an%{%}%g%%g}{%% ne (20 ml..)

at temperz}y &’ &%jffuoro-2-(tric|uaromethyObenzoyI chloride (683 mg, the mixture 24 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 Ex&mple :31, using the appropriate acid chloride.
Isolate the HO salt by filtration or by evaporating the solvent: -20- 33 | N-Methyl-N-C
(4-phenylphibitiazi "Dpiperidin-4-y0-4- romethorialenzarnide hydrochloride 4-0CE:4 10) [
Preparation 13
G- Mothylamopiperidin i -viiphthalazin- LyDbenzonirite dibvdrochlornide
Prepare the pde compound, by essentially following the procedure as deseribed in
5 Prepavanion 11 using reri-batvl L{d-{d-ovanophenyvl phthalazine vipiperidin-4-
vitmethyvlicarbamarte (1L.385 g 0.868 nunol). Use the crude material (G378 ¢ > 100%) as

is in subsequent resctions. ESMS miz 3442 (M 1)

Preparation 14
He i -{4-Chloropbthalazin- I-y-N-mothyipipendin-d-mmine dilvdrochiorido
Add hydrogen chiloride (3.0 N in dioxane, 106 mb.; 406 mmol) 1o a solution of
ter-hutvi 1-i‘4~ch§omphﬁmiazmvi?}fi}pipe.r.idi.n~4~yl{'mmhyi}ca.rbamaif:: {7.60 ¢ 1.86
eguiv, 20.2 mrool) i methanol (100w}, Stir at roow temperature ome hour. Remove
the solvent under reduced pressure 1o obtamn the 8de compound (7.05 g, 1009} BESMS

15 myiz 2772 (M1

Preparation 13

N -{a-Chiorophthalazin- T-yhpiperidinedwipNomethyl-2-OrifluoromethyDbenzamide

/T
Y
N
B ,,f“““\>- ;f
e e Y R
I o
N __ S
o =
FA
EOF
20 Combine 1-(4-chloropithalazin-{-v-Amethyipiperidin-d-amuine dihvdrochionde

{101 g 2.89 pumed) and trothvimmine (1.2 ml, 3.61 nunol) w dichloromethise (36 mL).
Flush the regction vial with nitrogen and add 3-wifluoromethyibonzoy] chloride (046 ml,
3.12 mmol). Place the reaction wder a nitrogen blanket and stir af room temperature

overpight, Concentrate to a residue and purify using sifica gel chivomatography {0- 1%

]
(o5

methanol 1w dichioromethane) to obtain the ttle compound (111 g, 86%: ES/MS mvx

4492 (M),



- .144-phenylph thalazinhpipendin-4y0-2- tr1b ne hydroehlor.icte 2-Civi, , 35 1 14411 hal
y| rldt -1-i trlfluorornethyV|benzam|de hydrochloride 3-CFi 491.2 O4+1'f)u
2-Fluoro- l\%fﬂéﬁ?% (4 phchylphthalazin- 36 | 1 iii/Opiperidin-4-y0-6- 1 ] Bﬁ"lmaﬂ?ﬁ%’enzamlde
hydrochloride 2-F,,-CF.: 509,2 s 37 .N.-Niethyl-.Ai-i | -(4-phenylphthal azin- I - yl)piperidin-4-y1)-4-
(trifluoromedM )benzamide '-ocllori 491.2 4-CF?, th4131 1 38 39 i ‘et .,|-(44-pheoylphthalazin

iR
Prepare ibe amides in {he table below by essenmtially following the procediae

deseribed i Preparation 15, nsing the appropriate acid chioride
| , CESMS |

{ Prep | Chemical name
m/z

15 | M{EE-Chlovophthalazmn- L-yDpipendin-d-vi}-3-cvane-N- 4062
methvibonzanude {(Mhe1y

17 | N1 {4-(‘ horophthalazin- vhpipendin-d-v}-5-flaorg-H- 4672

| methy-2-{trifluoromethy Dherzanide (M)

18 | M I~d-Chlorophthalamn~ -vipiperidin-d-viNamethyi-4- 46372
{triflnoromethoxy henzamide {Mi+1)

Example 1

1.7

Nefi-{4-(4-FlaorophenyDphthatazin- L -vDpiperidin-d-yi-N-methy -4

{trifluoromethorytbenzanide hyvdrochlornide

\//,\> HES
X P P . FF
F"““i”? - \\WN \ Nf - g
RN eni R X{,.,(/ ) Y
N SN0

Combine methyi{ I-M-{4-flgoro-phenyDphthalazin- Lvlipipendin-d-
viimethviamine {100 sy, 0.300 mmol), wicthyviamine (012 mi., 0.89 mmol) and
i dichloromethane {3 mb) st room tomperature. Add S-{mifluoromethoxy F-bonzoyvi
chirde (100 me, (.45 mimol} to the mixture and stir &t room temperature ovemight.
Concentrate the reaction mixturs and puriy the resulting residc by ffash
chrommatozraphy (20:5:1, hexanerethivl acetate:2 M ammonia in methanol), Add 1 N HC

i diethe] other to a solation of the wolated product in dichloromethans'methanot and

s
L

remove the solvents under a stream of mitrogen gas to vield the utle compound ax a solid
(U8 mg, S8%). ES/MS m/iz 52506 (M1,
Alternate procedure:

Add {{-{4-{d-fluoro-phenvii-phthalazin- {-vi-piperidin-4-v b -methyl-amine
hydrochioride 58 g, 135 mmoly to | 4-dionane (380 mb). Add micthylamine (86 ml,
200 622 mmoly and sur for 26 min. Add d-(mfluoromethoxyihenzovl chioride {24 mi, 153
mmol} dropwise over a period of 20 min. Suy for one howr at ambient tomperatnre. Add

waker {100 mb), extract with othyl acctate {200 ml), and concomirate the orgasic portion



1/20 piperin-4-y1)-4- | (U 1fluowrncth\l)bnzimde In drocHonde | 2,4-Dichloro-N-inethyl-N-i | 414-
pherrylphihalazin- DPiperidin -4- i yObenzarnide hydrochloride 2-F 4-CF;, 1 4-0, c99 49

1- ,
AcWiethyIW‘( ?Bg/‘éﬂylpinhalazin-l,- 40 i yl)piperidin-4-y0-2,4- 1, bistcriﬁwg?ﬁ%ﬁﬁ%zawoc
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 | 3-Chloro-2-filuore-.N-inethyl-N41 44- 1 phony ipinhalazin- |
-yppincridin-4-y1)-6- 'ot' | ii-nzamide hydrochloride -0, 6-0:.: 543,0 43 a;ll -(41ylphtha -yigliperidii 4
'llrometlivi)benzainidc hydrochloride 2-CT3,
i6-

anger reduced pressure. Puridy he resalting reswdue by fash chromatography, elating
with othyl acetate over a | ke silica phug to vield the product as o colorloss ol {58 ¢,
7i%%) Combine toluone (386 mL) with ethana! (117 mbl) and coolto 3 °C. Add acetyt
chioride (8 mi, 1 mmol) over g period of 20 . Stir for 20 mm and then add AM-{i-

5 [ded-fluoro-phenyl-phthaiazin~ vl bpipendined-vl} - Nomethybderriflooromethoxy-
benzapude (38 g, 11 mwnodt in toluene (40 mill} in one portion. Stirfor 12 h,
Concentrate 1o 13 volume. Colleot the precipitate by filtzation. Dy the solid ina
vacaum oven at 40 7T overmght so afford the titke compound as 3 winie solid (42 ¢
67%0). ESMS miz S25.0 (M1

it Prepare the amides v the tabde below, by essentially follonwing the procedure

degoribed in Exaaple | using the appropriate actd chlonde:

— p— -
F 2 N N A !
e ....{ Ny R -,

3
A A Y £
- - kuas ..{
"‘“N s )’,JP N S

Z

S
o
Ex Chemieal name E Baminmﬁi@ | ERAVES
sebstituents miz
, N1 4-{4-Fluorophenyl jphthalazin-1 - 5092
“ ¢ yhipiperidin-d-vi - Nangthyi-4- I g ‘ {T;ﬂ_';_';} :
{trifluoromethyDbenzamide bydrochloride 5 PR
N b{d-{d~Fluoropheny bphthainzin. - 602
3| yhipiperidin-d-yl-Nemethyl-3- 3-CFy {“J}
(friftporomethvlbonzamide bydrochloride T
Ned-{d-(d-Fluoronhenyphthabazin- 1~ 5002
# 1 yDpiperidined-vh-Amethyi-2- 2-CF. ("-’&-{;—J;‘)
{trifluoromethvlthenzamide byvdrochiovide : T
N-{1-(4-{4-Floaorophenyphthalazin- 1 - 294 9
5| vhpiporidined-vl -Aemethyl-2- 2-OCF, N
{trifluoromethoxvibenzamide hyvdrochlonde Sia
2.6-Uifhuore-N-{ L -(4-{4-Tuorophenyiphthalasnin- ! 477
6 yhpiperidin-d-yD-Mmethylbenzamide 2-F. 6% e
hvdrochloride (M)
.. 2Flaore-Net1-{4-(4-Fuerophenyliphthalazan-1- 1F 6CF O
Y vihpiperidin-4-yD-Nomethyd-He ST ;\:H;}
(miflacromethvihenzamide bvdrochloride R
X M(1-{4-(4-Floorpphenviiphthalazin1- 576 8
8 | vhpiperidin-4-vi-A-methyi-2,5- 2-CFs, 5-CF, {"@%‘;}
| bistiviflueoromethvDbenzamide hydrochlonide e




si 1 44 N-Methyl'tN-( | (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-( | -(4-phen¥g)hthalazin- )
45-yOnipeW&?r?—%%ﬂ3)‘1§z4. luoromethyl)benzanaide Inch oc:blot-1de 0 T/US2009/039065
luoro-N-methyl-N41-1,4-1,yipinhalazin- ,i 1 46 = I-viipiperidin-4-yl)-5- i1." il 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

w1

g | 2v~§'i§§<}r<?—;T\eL{:.,l —\iﬁi-{fi;—{:’igcsrciphczxyi}phf.hzs'fzzzizfs—1— 2 4CF, { <370
vipiperidin-d-yi}-Naoethvl-4- VD)
{triflucromethyDbenzamide hvdrochionde P AT
2 4-Dichloro-N-{ 1-{d-{4-fluorophenyhiphialazin- S50 |

0 ehpiperidin-d-yh-MN-methyibenzamide 2L 4-C1 h\gs
hydrochioride (M+1)
2,4 6 Trifluoro-A-{ 1-(4-{4- 050

11 flyorophenyiiphthatarin bovhpperidived-yi-N- 1 2-F &F, 6-F \ ij‘--‘?}
| methyibenzamude hvdrochloride LT

| SFloro-N-{ - 4-{4-flaarophenvliphthalazin- - 5370

12§ yhpiperidined-yli Mensety - O &F '\3”
{rfluoromethvlibenramide hvdrochloride (M1
A-Fluoro-N-{ 1 -(4-{d-fluorophenyhphdhalazin. - $37.0)

13 | vijpiperidin-d-vi-M-methyi-4- 3-F, 4-CFy L)
{ifluoromethvDbenramide hvdrochlonide R
2-Fluoro-A-{ 1-({4-Houorophenylphthalasis- 1~ - aop

W opiperidin-d-yh-N-methyi-3- 2-F, 3-CF;, | ,“;“E‘;_‘h
frflnoromethyDibenzamide hvdrochlonide LT

_ 1 2-Chioro-A-{ 1-{4-{4-fluorophenylphthalazin-1 - 5410

15 | yipipenidin-4-vi-Nemethyi-3- 2-CH, SCF, :;\4;1}
{rifluoromethvhibenzanade, hvdrochlonde o
| 3-Cldoro-2-Tluoro-A-{ T-(d-(4-

16 | fuorophenyDphthalein- 1-yhippendin-4-vh-A- F3-CL & RIS RY
methyb8-{iriffuoromethybenzamide CFs Y
bvdrochlonde
N1 -{4-{d-Fleorophenylphthalazin. - 239 9

17 yipiporidia-4-viF-ANomethyl-3- 3GCF, {\}f; )
{triftnoromethoxy thenzamide byvdrochlonde e
koo~ N-( 1 -(4-{4-finoropheny Dphihalazin- 1~ 4740

18 vhnperidied-yil-NMamethyibenzamide 2.1 ’v{ﬂ
hyvdrachlonde (vd) .
3-Lhlore-N-(E-(4-(4-floorophenvhphthalasp- 1- 4754

19 yhipiporidin-d-y - A-methyvibenzamide 3 AR

{31
hydrochlonde { .

_ 4-Chloro-N-( 1 -{4-(4-fluorophenyl phihalaem- 1+ 4750

26 | (Iiperidin-d-vi-Atmethvibenzamide 4-C1 ol
hvdrochionde (M+i)

_ 2 4-Difluoro-N-{~{4-{4-fluorophenyiiphthalazin- 477 0

a1 t-vDptperidin-d-vi-Mmethvlbenzamide 2-F, 4-F e

. SSEN ]

_hydrochlonde I R

’s %“} h;(}“ro\m{i M,(,%*{iwﬂ{iﬂ-; 9;}%1&11};3)phthalazm-«1» 2F, $-CFs <279

‘ yipiperudin-d-yi-Nomothyi-3- M)

| {triffuoromethyDbenzanude hvdrochlonde S
Nef 1 -(d-{d-Fluorophenvliphthalazim-1 -

23 | vhpiporidin-d-yD-Mpwethyl-2 4- 20 s, 4 CFy 274
vy vi; ¥i-e, R £ I

hisfirifluoromethvDbenzumide bvdrochlonids i




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

Examnie 49
WO 2009/134574 PCT/US2089/039065
C1%-
; 4Cyano-Ne{ | {d-{dfluorophenyliphthalazin-i~ | | 166,
24 | vipiperidin-d-y])-A-methyibenzamide 4-CN { N ‘E*‘;}
fvdrochloride o
1 A b-Enchloro-N-{1 {4-(4-flncrophenyhiphthalazin- S19.0
25 Lvhipipenidin-d-vD-Anethybenzamide 2L 6L "v?“vi:%-’il}
hvdrochloride LT
1 3-Cyano-N-(1-(4-{4-Thuorophenyl iphthalazin- 1 266
26 | yhipiperidio-d-y1-N-methyibenzamide 3-ON \ év;ﬁ;}
hvdrochloride WA,
L &Chloro-M(E-{4-{4-fluorophenylphthalazin- 1~ 347 6
27 yhipiperidin-deyi Momethyl-2- LOF 4 i\-"i'?'-'i)
frifluoromethyl benzamide hyvdroglloride Lo
2 4-Dichioro- S-Thuoro-Nof L (4-{4- 36,6
28 | fuorophenviphthalazin- bybipiperidin-d-y1-A- 2-C1L 4-CLL 5 {.“ ;\2_;‘;}
methybenzamide hvdrochioride e '
S-Chioro-N{ I-{4-{4-flugrophenvipighalazip- 1 - 5412
L 29 yiipiperidinedeyh)-N-mothyi-2- 2R SCL 1 T
E {mﬁzmmm ethvlhibenzamide hyvdrochloride il
4-Fluoro-d-(1-(d-{4-floorophenyiiphthalagio- 1 7 0
30| yiipiperidin-d-yi)-N-methyi-2- e N IV
{(mriflporomethvlibenzanide hydrochioride il
Alternate procedure to Example 30
Add {-{4-(4-finoro-phenyl-phthalazine Loy i-pipenidin-d -yl -methyi-amine
vdrochlonide (80 g, 240 sumol} 1o water (300 mL) to form a shurry, Add potassium
5 carbonate untl the pHl s 10, Add methylenc chloride (406 mb) Stiy vigorousty untit all

the solids dissolve, Separate the organic laver and concentraie to a clear oil {74 g, 220
nuned) o aftord 1-l4-{4-Huoro-phenyirphthalazio-{-vll-piperidin-devi b emethvbamine.
Combine {1-{4-(4-flaoro-phomyd p-phthalazin-1-vi-piperidia-4-v{b-methvi-amine

{12 g, 35 pamol), pyriding (20 mL, 247 mmol} and 1 4-dioxane (120 mL). Stir the

i resction for 20 min. Acdd dichioromethane (23 mb). Stiv the shory for 20 min. Add 4-
fluore-2-{ifluoromethytibenzovt chloride (6.5 mL., 43 munol) dropwise over a period of
20 pum. Stiy for 2 b, Pour the mixture into wager {196 mb)), exeact with dichloromethane
{200 mly and comcontrate under reduced prossure. Purify the residus by flash
chromatography {11, ethy} acetatohogane’ o yield the product a8 & white sold (16,3 g,

15 3%%1 Add 4-fluore-N-{ - 4-(4-fluore-phenyli-phihalazin- 1 vl -piperidin-doy A
methy-2-rifleoromethel-benzamide (M g, 1ES mmed) o toluene (125 mbl) o obizin a

slurry. Add methaso! (30 mL} 0 make a homogenous solution. Add hvdrogen chlonde



AL(1 4444- oropheny-1-yftpiperidin-4- 44yObeinami hydrochloride Pr\ NCI N \ N-N Combine
1(444-fluor hen&}mhthalazii mmol), triethylamine (0.14 mt" 1.02 mmot) and die Add

Adtrifluorori&A 3{]3é55%yi eldort at roo 41 trillion to the 0,34 id stir at rocﬁﬁ?@?ﬁﬁg’ﬁé‘fﬁ?@%vemight.

Concentrate the reaeti Mut by flash chromatogmphy (20:5:1, hexane:etin n methanol). Add 1 N
DCI in diethyl ether to a solution of the isolat 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 - 19~

(521 mi, 4.0 N i §d-dinsane, 20 mmol) i one partion. Allow io stir for one hour and
conceiirate 10 173 volume, Colleet the sobid and dry i a vacusm oven for 12 hat 33 °C
o obtain the fitle compound as o white solid (9.8 g, 80, ESMS ov/z 327 0 (M1,
5 Example 31
4-Flooro-Amethy1-N-( -(d-phenyiphibalazin- LyUDpiperidin-d-y -2~

{rifleoromethyhbenzunide hvdrochioride

SN HG
N7
2% 2 W AN
I = =Y N s
VAR tan Y
N N=N \..___.;’K—‘ M é}(?;”mp
O s
FA,

Combine methyi-l -(4-phemeiphthalazin L-vDmpenidin-4-vilaming (8030 mg, .51
10 munodl mcthviomine (1.03 mb. 7.54 mmeol) and dichloromethane (20 mby at room
iomperafire. Add d-fleore-2-{trifluoromethvithenzovi chionide (683 my, 3.01 mmol) o
the mixtere and stiv af room temperatere overnight. Concenirate the resction mixture and
porify the sesuling residue by flash chromatography (30501, hexaneethyl acetate 2 M
ammonia i methanell, Add 1 N HC in dicthy! ether o 2 solution of the 1solated product
15 in dichloromethane'methanol. Filter the resulting solid 1o obtais the utle compound {113
g B8%) ESMS miz 308 2 (M1
Prepare the amides in the wble below by casentially followmyg the procedure
deseribed i Example 31, using the appropnate acud cidoride. Isolate the HC salt by

filiration or by evaporating the solvent:

A
i
JN_F \%\N’rw\ AT
é £ ; e
\::::.u/ Nmh A, >'.,_...<\ ;‘} &
Oﬁ’ Mu‘
2 5 F
Ex Chessical nsame Benzamide ES/ALS
- o ' substifuents iz
. N-MethybN-C(4-phenyiplithalazim-1- 507
| 32 | ylpiperidin4-yh)-2- 2-0CF; M
i {rifluoromethoxyyhenzantide hydrochloride b




6.a 11/414444-Fluoroidp til i ylviperidin-4-y1)-24, r"e hydrochloride 2-CE:; 495. -) (h4+ 1)1
Ai-(1-(4-(4-Fluoropheh hin 1 541 y lipilerid111-4-y | 1-2 - ' (trffluorornethoiry)ben2r,c hydrochloride.
41-(444-FW&&%Wé%ﬁﬁ%thalazin- | - 55yppiperichh-4-yl)-3- | (trifluororneili é&fﬁéﬁ%gﬁé‘@i
hydrochloride 2-0CF3 3-0CF3 1 +1)110) 1 4-Cyarto-.N4 | K4-(4-fluorophenyliplithalazi n-1 ylAiipe ri
din-4-yl)henzarn ide hydrochloride

“20-

AMethvBN-{ L d-phenviplthalazin-1 - i 567 2

1 33 | vDpmperdined-yi-4- F0CF: i {\,«{m;)

{riflnoromethoxy henzamide hvdrochdoride ’ :

N-Methyl-N-{ {-(4-phenyiphthalazin-i- 4910

34 | viypiperidin-dy 2. 2-CFs : i"?%,:f-i-.;}

{miflucromethviibenzanude hvdrochioride A

| M-MethyENA {(4d-phonyiphthalaan-1- 4010

- 35 1 yhpiperidin-d-y1-3- 3-CFy e'\a‘ifk

(rifluoromettivt enzamide hvdrochioride MR

2-Fluoro-Mmethyl-No{{(4d-phenyiphthalazin. 2610 2

36 | Levhipipendin-d-yi-6- 2 G-Fy (,ﬂ{ |

{mfluorometnlhenzamide hvdrochioride N

N-Methy N (dphenyiphthalazin. |- 491 3

37 | yhpperndin-d-yipd- 4-{7F, PN LY

{riffuorometioeDibenzamide bvdrochloride M

2-Fluoro-Namethyvl-AN-(1-i4-phenyiphthalazine <00 7

38 | I-ylipiperidined-yii-4- TE 408 {\’E‘i}

{mifuorometivl thenzamide bedrochionide o

2. 4-Dichloro-Nomethy - A (8- 49] 0

3% | phenyiphibalazin- 1-vDpiperidin-d- 2.1, 4. {%A\'i\;

vihbenzamide hyvdrochionide R

MNddethyl-Nd F(d-phenviphthalazn- 1 50 7

44 | vhpiperidin-d-vi-2 4- 2-CF,, 4-CF, {\EW;E
his{rifluoromethvhbenzanude hvdrovhloride (1)

41 F-Cyano-N-methy b {dphenviphthalazin- AN 448.2

v pipenidined-vlibenzamide hydrochionide {1

3 oro-2-thuoro-N-methyl-N-{ | (4~ 7 543 4

42 | phonviphthalazin-1-vipwperidin-d-yi)-6- 2-F, 3L 6-CFy {'VE*!}

{trifluorometind herzarmide hvdrochionide T

S-Fhuoro-AmothybNe(-(d-phenviphtialazin- 5002

43 1 Tvhpiperidin-4-vi-2- 308, 5-F {\:}r‘ 1“}

{triflyoromethvibenzamide vdrochloride S

| AWeviethy b {Sephonyipithalazin-d- <50

44 | vhpiperidin-d-vi-2 5 2-CFy, 5CFy {,ﬂm 1;”}

bis(trifluoramethyDbewzamide hvdrochlonide T

2-Chlore~-NamethyvE-A-{ I-(d-phenyviphthaiazine s 513 o

45 | Peylpiperidinedeyip5o 2, 3-CF; i\}f )

{rrifluoremcthvDbenzamide hvdrochiotide .

2-Fluoro-Nemathyl-N-{ {-{4-phenviphthalazin- L s00 0

46 | L-vhpiperidin-d-y]}-5- 2-F 5-F e {wr?

{orifluoromethvlibenzamide hvdrochionde o
3-Fhuoro-Amethy 8- -{4-phenyiphtbalazin- L 50 3

47 | bvhipiperidined-yiy-d- 3FC4CFy (,& im{” ,5

frifluoromethylibenzamide hvdrochlonide o




4-CN 452.0i (M+ 1)! 17 i 2,6-Di (duo ro-A4 | 4444- | thioropheriyl )plitha la zin- | -yl)piperidirt-4- i
yflbenzarmide hydrochloride 0. (I NI+ 1)1 '4 1-(444-fillioropheny Ophihalazin- | - 51)pipc' in-
4-y11-6-(ttRBERER{ Obenzarnide hydrochloride 2-F, 6-CF3 _ (I 5- 2,45 THBYERPI (4-(a-
fluoropheriypplithatazin-1-yljpipeiidiri-4- ylibenzatnide hydrochloride F. 6-F ,, 160 2-F luoro-N4 |
-(4-(14-nuoropitenyl)plithalazin-1- yl)piperid 311-4 -y I)-5-(tri flooromethy iibenzarni de hydrochloride
513.0 | 6 4-Fluotio-N-(1-(4-(4-fluoroplic yOphihalazin71ylipi peridm-4-y 1. ‘fluorornuhy Obenzamide
hydrochloride 513,0 (Mild )

S21-

| 2-Fluoro-M-methyl-A-{ {-{4-phenylphthalazin- .
i e Y N, e
48 1 bvhppendinedeyli-d- 2-F, 3-CF; (M1
| (wifluoromethyd ienzamide levdrochloride D

Example 4%
N3 {4-{4-Fluorophenylphthalszm- Ly Dpiperidin-d-yvD-4-{inflooromethy Dbenzamide
hydrochionide

S——

8, :/) Het O e

&
2 o ", 4
Y }__{"{)_N/W_N,H\ JF

5~ 2

\mf MN-N N/ H

Combine 1-{4-{4-Auorophenvhphthalazin. i ~vDpiperidin~d-amine (110 mg, 0.34
mgnody, wicthvlamine (0.314 ml, 102 pumol) and dichloromethane (2 mb) at room
temperaiws. Add 4-{rifluoromethvD-benzovi chloride (85 mg. ¢.41 nunol) 1o the
mxngre and stir ar room emperateee overmght. Concentrate the reaction maxture and

16 purify the resubting residue by flash chromutography (2003: L, hexaneethyl acetate2 M
amaonia in methanol), Add TN HOD i dietivt ether 1o a solution of the 1solated product
in dichloromethane/methanol and remove the sobvents under a stream of nitrogen gas 1o
vield the tide compound as a sohd (57 myg, 312%0). BESMS wiz 4957 (M1,

Prepare the amides 1o the table below: by essenbally following the procedims as

15 deseribed in Exanpic 49, using the appropriate acid chloride:
7
£

N

x ; Chensieal name Benzamide ES/MS |
T suhsiifoents miz

. gp | A-Fluoro-N(1-{4-{d-Tuovophenyliphthalazin. |- Ay 4452

! vhpiperidm~t-vhibenzamide bedrochloride PN

i AN(HE--Fluoropheny jplithatazin. - 4959

ST yhpipenidined-v1i-3-(siflucromethyhenzamide 3CF M*;}

z hvdrochlovide _ L

A I-{d-(4-Fluprophenvl jphthalazin. |- | 5119

g A1 yhipiperidinedyhid- 4-C30F i mh;} ]

5 {rrifiucromethonybenzamide hydrochioride PR




| 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 | 2-Cificro-N4 | 44-(4-fluorophenyl)iihthalazin- I -
yIViperidinAA48eA%hi de hydrochloride 2 -ClI : 64 3-Chloro-1,14, | -(4-FEATGIIRERPEO thalaziri- |
- YdIrihydrochloride pipecitn-4-yllhen 3 -C1 461 01 i1 1 4-Chloro-N-( 1 -(4-(4-tiliphenyl )plithalazin- 1-
ylThiperidin-4-v1)benzanhydrochloride. 4-Cl 46 1.0 (114+ 1) . 2,4-Dich toro-5-11 uoro-N-t 14444- 1
flitorophenyliphrha lain).- | -ylipiperidin-4- | yIThenzaniside hydrochloride 2-C1, 4-Cl. 5-F CF4-C1

wide

Ui

TN i~{‘4~(é—«F'ﬁufs;'stsp%mny{}phﬁm§azmﬁ e 4952
33 vhpipenidin-d-vir2-triflucromethyhibeszamide 2-CFy et
Ve tshogriche (M+1)
hyvdrochionde
Nt {4t 4-Fluorophenyliphibalazin-1- $11.0
54 | hpiperidin-A-y]-2- 2.0CF, t;f_&;‘{'
{triflncromethosoy Yoonzamide hydrochioride (M1
N-{ E-{4-(4-Fluorophenylphthalazin- 1- S0
55 | vDpiperidin-d-yi)»-3- 3-0CF; M)
{tefluoromethoxvibenzamide hvdrochioride B
56 | PCOyano-N-{i-{d(-Thuorophenyliphthalazin- - 4EN 432.6
vhpineridin-4-yDhenzamide hvdrochlonde o {M+1)
87 1 2.6-Diflucre-N(1-{4-{4- 4630
fluorophenyiphthalazin- -yhpiperidin-g- 2-F, 6-F f tMH) i
vlbsenzanmide hvdrochloride T
. 2-Fluore-N-{] -{d-{ d-TuoropboayDphthatazin-1- 3130
58 vhpiperidin-d-viro-(nifleoromethybonzamide 2-F, 6-CFy :f\“iii'}
hvdrochlonide W,
2,84 6-Trifleoro-No | - 4u{ 4w 4810
3% | finorophenyDphihatazin- -y Dpiperidin-4- 2P, 4-F 6-F m’?“;gn
vhbenzamide hydrochioride R
2-Flaore-N-{{-{4-{4-Tuorophenylphthalazin- 1 - $13.0
64 yhpiperidin-d-yip-S-{iflucromethyitbenzamide 3P, 8F ” “\

. Y (M1
hydrochionide ‘
d-Fluoro-N-{1-{4-(4-fluorophenviiphthalazin-1- S1341

61 vhmperidinydovl)2-(mfluoromethyibenzamide 2OFs, 4eF s
hyvdrochionde (1)
P AN -Fluorophenvlphthalazin- 1~ e
62 | \Tipipericin-deyh2.4- 2-CFy 4-CF, "f:j;
hsCirittooramethy Dbenzamide hvdrochloride (M)
&3 | 2-Chiloro-Ae{ L-{4-(4-fluorophenyi iphthalazie 1+ e 4614
yhpiperidim-4-vhbenramide hvdrochloride T (M1}
54 | Chiore-N-(l-{4-(4-Tluorophenyliphthalazin-1- e 4618
vipiperidin-d-vDbenzamide bydrochloride T (A1)
&5 | S Clhloro-N-{ i-{4-(d-fluorophenyhphthalazin-1- 4 46510
vhpiperidin-d-vibenzanide hvdrochloride ) (M1
2 d-Dhehlove-3-fluore-N-(1-(4-{4- 519 6
o6 fluorophenyljphthalazin- b piperidin-4- 2-C1, 4-CY, 5-F \{”
v ibenzamide hyvdrochlonde bl
1 a-Chioro-No( L{4-ChThorophemyDphthalazm-1- L S
87 | yhiperidinedoy i 2-(erifiuorometivithenzamide 2CFs 401 P:Et '
hydrochlonide (i)




512.6 LIM-I) | 4- Chloro-N-(1-(444-fluorophenyliph titalazi n- | ylipiper id in-4-y 1)-2-rtri
floorometh%llbenzami de hydrochloride 529.6 N-(I -(4-Phenvipi Exa )iperic. -411)-4-(tritluoromet ).ylz
hydrochlo WEIMBIME T 4-pbeny1phthalazin-I-Opiperidin-4-aminee,” 0.34 RfHSiS2E1P4%0 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 | Omethanol). Add I N RC! in
diethyl ether to a 501L01011 of the isolated product at oromethanelmethanal and remove the solvents
by placing under a stream of nitrogen Id the tide céfapound. as a solid (II( mg, 67ES/MS miz 477.2
(M+1), Prepare the ainides in the table below by essentially following the Procedure described Example

68, using the appropriate: acid chloride: ExChemical name
Example 68

Nef 1-{d-Phenviphthabazin- vl pipenidin-d-y Dd-{triflacromethyhbenzamide

hydrochioride

=% N ey N
Nt pen e/ H

3 Combine 1-{$-phenyiphthalazin--vhpiperidin-d-amine {10 me, 1.34 ounol),
wriethy lamine (0,140 ml, 1.92 muwol), amd dichloromethane (2 mL) at room temperatare.
Add 4-(rifleoromethel)-benzovi chloride (85 myg, 041 mmol) 1o the mixiure and stir at
gisnm tewperature overnight. Concentrate the reaction mixture and purify the resulting
residue by Hash chromatography (20051, hexaneothyl acctate:2 M ammonia in

W methanol). Add 1N HCHin diethyl ether to a solution of the isolated product in
dichloromethane'methancl and remove the solvents by placing under a strear of nitrogen
gas 1o vield the title compound as a solid (116 mg, 67%). BSMS sz 477.2 (M1

Prepave the amides i the table below by essewsially following the procedure

deseribed in Exampls 68, using the appropriate acid chloride:

7 / . H
<m> WJ\N: s N\““*/M N}m /w 3
7 S
i3 ¢ s s
Ex Chemical name Bm:‘fmmdg ESAMS
7 7 suhstitnentfis) ny/z,
69 iivF%at.crﬁ-_{\*l( 1 {4-phenviphthalazin-1- 4oF 4272
© D vhipiperidm-4-vhbenzamide hyvdrochioride (M1
70 ;%-“’-__(E_—{&'%»Phen}f§pl-’x£hﬁiaxiz.1n1-yi}piperéd;krz»i*y'i')- | ACF, 3772
’ 3-{influoroemethyy Dbenzanyide bydrochioride i T (M+1)
- Ne{ -(a4-Phenyiphthwdazm- Ly Dpipenidin-d -y i) 2. CF3 477.2
J<{mifluoromethyvhibenzamide hvdrochionide e M+
ws N-{1-{4-Phenviphthalazin-1-vDpiperidin-g-¢i)- 2O0F. 493.0
“ 1 riffeoromethoxybenzamide hvdrochioride o {RE+1)
gy | S1-(4-Phenyiphthalazin- L-ylipiperidin-4-y i ' 3.OCE. 4930
T B fluoromethoxybenzanide hvdrochioride Co (A1)
74 ALy ano-N-(1 -(4-nhenyviphthalazin. 1 - 4aON 4340
vhnmeridin-d-yhibenzamide hvdrochloride o LA




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-(l-(4-Pﬁgﬂ3ﬁE?ﬂjﬁa‘f§%n- 2-CF.3 -(trdluoromethylkenzainide hydrochIorid%calgﬁ%q?{;}fgpﬁﬁalazin- | -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 | -(4 -p henylphthalazin-1- 4-CN )henza m hie In'drochloride WO 2009/134574PCT/U
S2009/039065 1 -74- N-( 4-(4-Fluoro-y pi 'd 4-ytiberrzami hydrochloride Combine 1-chl
-444-11u21)plithala-itg, 0.58 maN- ' 4-yl)benzamidei(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 in’ 70.A) i gio0O ml,
column (with a bz enkvaafoiie ‘é%i@‘ﬁﬁﬂ%.}r%?”gu‘%g). Elute the desires product {With' 2 N methanolic
ammonia (40 ink)-apd-BAREEHIFa BRI irdy dToctionide (1)
-5 23@?)1?&1@0—.; ~{ 5_~{c§1p§1’m‘3}='1pifsti_mlazmw}» NF AF _.LM,S“{}
i vimpiperidin-d-vibenzamide hydrochionde T | EMTLY
yer 2, 6= Dhithwre-N-{ 1 -(h-phenyiphthalazin- |- VE 6F 44&5}6
" vhipiperidin-d-vibenzamide hvdrochkoride T M1y
2-FhtoroeN-{ | -{d=phenyiphthalazm- | - 4950
78 | vhpipendined-vi-6-(mfluoromethyhbenzamde I-F, 6-CFy B
. {M+13
frpdrochlorids
7g | 2,{%p§-‘f“ﬁf}1xat'ﬁ~;‘f%(f3.-§4~§?z¢:—.z}};i-p_hﬁzhﬁ§azfi_ﬁ—1— 0F 4-F,6F ‘.4:33.{}
vipipendin-d-vithenzamide hvdrochionde (MY
2-Finoro-N-(1-{4-phenyiphthalazin-1 - 495.6
88 | vhpipondin-d-ylS-{pifluoromethylbenzanude N SR A {M«“i .
hvdrochlonde ’
4-Flnoro-No{ | -(4-phenyiphthalazin-1- 4950
81 | vipiperidin-d-vip2~{riflucromethyitbenzanude 2-CFy, 4-F {?m;?t%-‘i y
hvdrochloride Y
N 1-{4-Phenviphthalazin-} v-yi}péperidin»a@yi}v 545 0
82 | 24-bis(wiflsoromethnyhbenzamide 20F, 4F S
o / (M)
hvdrochioride i
g3 2-Chloro-N-{1-{d-phenviphthalazin-1- e 443 £
| vipiperidin-d-vDbenzamide hydrochlonde e (M1
24 | 3-Uhloro-A-{ 1 -(h-phenyiphthalazin- 1 - 20 441(}
| vhpiperidin-4-yhbenzamide hydrochlonde o {hir1}
gs | A-Cliloro-Nef | -{4-phenyiphthalazin-1- e 4430
U1 vhpipenidin-devhhonramide bydrochlonde ’ {M+1Y
Example 86
N-(1-{4-{4-FlaorophenyDphthalazin- 1 -y Bpipendin-d-yDbegramide hydrochionide
SEEHC
T \3'\““5?; N O\\ {:::}}
N A
‘ O W e Wt
% j

Combine |-chioro-4-{4-{luorophwnyDphithalazine (150 my, 0538 mmol), M-
{piperidin-d-yhHberzamide (178 myg, .87 numol), fricthylamiac (0,404 mb, 2.9 mumol) and
dimetiylformamide (1 mL} at room tomperature. Heat to 100 °C and stir overnight, Pour
the crude reaction mixture oo a strong cation exchange Phenomenex Sirata® SCX (55

1 um, 76 AY 10 @60 mb coluran {with a henzene sulfonic acid funcuonal group). Blute the

desived product with 2 N methanclic ammmonia (30 mb) and concentrate. Purify the



residue by flash ehromatograp ly (20-30% [10% 2 N methanohe ammonia in et acetate] in hexane).
AddINh rochlorlc aC|d al diethyl ether a solution of the isolated. produ

diehloro )gf 4hol and remove the solvents under a stream of nlt?]%%}e/rlilI %25}39{833?3&1 the title
compound as a SO|Id (137 mg. 51%). ES/IMS4272 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."l)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 chlorid€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 gth | ace ate) Add I. Nin diethyl ether to a solution
of the isolated BHHHERY iRAEAHSIBHTSRE et tandl and RS {haEEREHIL %?} lacing under a
stream of nitrogenghs. IDsynir). asvEicUNmy bvericat50:0@ tidioitbithdascrioédiin Example 87, a and
A-(tifin hind (30,009 eR2). Esin:AlienEa & s hblov RyessentialyIplowing he rocedure

propriate starting material from Preparation 1l or oyl chloride: xamp e9

fluoromethyl) pRERSFHETEH RN asRte RO RS g 1% ES/ S iz 4271

5 M
Example 87
Nt i 404 vanophenyDphthatazin- vDpipendin-d-yT-4-fluoro- N-methy 2~
{mrflucromethy ibenzamide hydrocklorde
N
N z":}
NE G PURTERR NN
= N o
\‘.‘::::1 N__N \;.__/ ; \\' >>—-F
ol
HCH F"'f\
. F
10 3

Charge a 4 mi reaction vial with 4-{4-{4-(methylamino jpiperidin- L~y phthalazin-
l-vlbenzonitrile dilydrochioride (447 myg, 4107 nunel), dichloromethane (1 mL), and
tricthyviamine (G 0598 mb., 0.429 mmol). Flush the veaction vial with nitrogen and add 4-
fraoro-2-frifleorometylbenzovi chioride (1033 g, 014 nunol). Cap the vial and allow

15 che reaction to stir af room temperature overmight. Evaporate to a residuc and pundy
using silica gel chromatography (4n64, cthy! acetate:hexane, then otbvi seetate). Add |
N HCin diethy! cther to 2 solution of the fsoluted product in dichloromethane/methanot
angd romove the solvents by placing under 3 sfream of mivogen gas. Dry i a vacuam
oven at 50 °C 1o obtain the title compound (36.0 mg., 39%). ES/MS myz 5338 (M+1)

26 Prepane the amides in the fable helow by cosentiatly foflowing the procedure
described in Bxample 87, using the appropriate stavting rsterial from Preparation 11 or

Preparation 13 and 4-(tafleoromethoxytbenzoy! chionde:

; S
&N
U W S :
N Ny e
R H S N N
N/ e el JOCF
""" NN N ;



imerowave vessel with A1-41-(4-chlorophthalazii tt't. P omethyhenzamidel3 mmol), 4- phenyl)orome
acid (0.171 a, 0,9 mmol%, cesium carbonate (0.29 nunot), 1,4-dioxane (3and water (?I(Pur e the reaction
vial two tinfe2 %\()ﬂ?ﬂ%“&é ttiL| (SP-4-1)-1,1-dimethylethyl)(4-methoxyphen)ﬁfblf{g§5?1q 8‘?9(8 3 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
loromethane). 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-@-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, U$ing the appropriate starting-material-from.Preparations.15-18-and-the-appropriate

boronic acid: N %X:,I\ 'vk, Lx Chemiﬁ%‘e&?&?ﬁﬁn groups E1 unless qfhers,, miz sWscindicated) 91 ., ‘('
.. | UoromethytMhenylvinhalains zl - ylyprpcnd.w-4-yl)beuzamtde miz
N{1-(d-{4-Cvanophenyliphthalazin- i - ‘ 44 2
$8 | viipiperidin-d-vi)-Nomethyi-4- Ri= ON {“\f:;}
{rrifluoromethoxy tbensamide bydrochlonide B
N-Methvi-d-(mrifluoromethoxy i Nof 1-{4-{4- ) 575 3
89 | (rifluoromothyhphenyl} phthalazm-ylpiperidin RPw OF {-\.:-;;-E}
4-yibenzamide hydrochloride .

Exampie 98
NeMothy-2-(vifluoromethyl - E-(3-(4-{riftuorometiviphenyliphthalazin. -

vhpiperidin-d-yhbonxamide hydrochloride

SN
F P \Q\\f“‘“{f o ¢
R S G \>-*N\ —
F s et it e {5/,""’{\\\ y ‘/J»‘/‘
=
' N
£ F

AL

Charge o microwave vessel with M-(I-{d-chloropbthalazin-T-ylipiperidin-d-y1j-A-
methyh2-(triftuoromethyibenzamide (10 g 8.23 mmol), 4-
{wifluoromethyliphenyiboromic actd {0171 g, 0.9 mmot), coshn carbonate (0.295 g, 091
mmol), 1 4-dioxane (3 mbL), and water €1 mal.). Porge the reaction vial two times with

0 nirogon, Add (SP-d-1) bis{bis(L ] -dopethyiethyl M d-methoxyphenyhiphosplune-
wl idichioro-palladium {1 Org. Chem 2007, 72, ST04-51123 40,002 7 0603 mmol} and
hest the reaction at 99 °C for 18 b After cooling, separate dw two lavers and remove the
water, Evaporate the orgmse selvent with a stream: of nirogen. Purify the residue from
the organic ipyer using sibica gel chwomatography (0-10% methanol in dichlorometane).
15 Add 4 N HCHin dioxane 10 & sohution of the solated product in methanel and remove the
solvents in vaeue to ohian the title compound (0.1 g, 75%). BESAMS myz 5592 (M1

Prepare the compounds in the table below, by ssseatially following the procedures

deseribed m Example 80, using the appropriate starting matensal from Preparations 15418

andd the approprzate boronie acid:



hydrochloride RI = CF:, R4= ON - ti\il . I (4-(4-Cy2nophenyliplathalatin-li perid M-4- yli-Al-nicthy | 2
firifluoromethylibenzamide hydrochloride RON R= CFI; 93 (I -(444-Cyan(%phen i%phthala;in- | -
yI)piperidiﬁ’Y - @g-lﬁﬂg%-N-methy [-2- (trilluorometh lide hydrochloride R - gﬁuéﬁ VPRS- F 35342
-11.4 1473.2 ' 94 3-cyano-N-r, | -04+ cyanophenyliphthalazi:yi)piporidin-4- ethy ibenza (Bide
hydrochloride le s-, ON, R4 :-.-, ON to C.% 5-F | uoro-N-merhy I-N4 | -(444-
toromeihoxy)phenyl)phtha lal Ipiperidin-4-y1.)-2- thyObenzatuide hydrochloride

27
Y o
U G R, R
Rt \\}mmwwf RV
N/ .NzN: N ;}\umi\\ f::}__i;}h
0 _\) .... .
Ra R-ﬁ
R’ grow | e
\ e P N I o075
Ex Chemacal name {8 = Hudess other- 177
L ) Pomfr
wise indicated) ¢

3-Cyane-N-methy N 1-(4-04- 167

‘ {triffuorometiyliphenviphthatazin-1- ST Y SR B
% f,-‘E)pipz:ridin-si*ylfbcwmidc Ri=Cha RE= 0Ny M)
hydrochionde
N-{ i d-{d-Cymnophenyljphthalazin-1- _ 5162
9% | vhpiporidin-g-vi-ANmethy2- Rw=CNJ R =CFy LMD

{irfiuoromethylibenzamide hydrochloride
Faf {4 -Cyanophenylphthalazin-1-

93 | vipiperidin-d-yh)-5-fluoro-N-methyi-2-
{tiflnoromethvbenzamide hydrocidoride
F-Cyano-No{ 1-{4-(4~ 4733
94§ cvasophonvijphthalazine -yDpiperidin.g- Ri={N R =N (1)
yh-Aamethyvibenzaniide hydrochloride

Ve pi e, | 5342
RU= ONRY = CFy 1 o

R=F

SeFlyoro~Nemethyl-N-{ b~ {4 {4~ ; § <03 9
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The Sonic Hedgehog {Shh) pathway s oritical during embrvogenesis, bt s
downregulated after carly postatal development wmr most tissues. In contrast, more than
3 3EG of human weduloblastoma exhibit high levels of G/ {glioma-sssociated oncogene
homolog 1) expresston, indicating that abrormal actvation of the Shh pathway is
wportant in & subser of pediatrie brain twmors, Cerebellar Pukinge collesecreted Shiy
promaies the profiferation of graneie progenitors, ndicating that waeontrolled activation
of hedgehog (Hh pathway may sustain the developrent of medulioblastoma. This
1 hypothesis is confirmed by the development of medulloblastoma in Paiched gene (Picd™)
nice. Treatment of these mice with & hedgohog antagonist inhibited fumor growils
Furthermore, it is documented that hedgehog antagonist treatment resukied m miubition of
CGIE exprossion in these braim tumos.
Uncontrotied hedgehog pathway activity bas been reported in a nuwber of other
15 cancers as well For example, hedeehoy hag been bmpheated as 3 survival factor for the
foltowing cancers: basal cell carcinoma; upper gastro miostibal tract cancers (ssophagus,
stornach, pancreas, and billary ract); prostate cancer: breast cancer: smail cell hing
cancer; non-smiall cell hung cancer; B-coll ivmphoma; multiple myeloms; gastric cancer;
ovarian eancer; solovectal cancer; bver cancer; melanoms; kidney cancer; and
20 medulioblastoma.
Elemenis of the hedgchoy pathway have been asserted to be poteniial drug tarpets
for the remmont of cancers. A Daoy cell line established from medatloblasioma fumor

CATOC, HTB-186), is rosponsive to Hh higands. When these celis are treated with



phtha lazin-l-yiThiperidin-4-y Obenzami de hydrochloride R..1 = OCra; le OCT,: The Sonic

Hedgeho athwa is critical during enibryogenesis, h t downregulated after early postnatal
developmgégﬁ?lﬁ e §ﬁ|ssues in contras of human mcd.u..liobbastoma exfibit R E¢&ILsf cul
(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-#ith 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 traétj"%%’%‘t%\ie“@a‘t‘f‘c PHPERSCEHhEER S AN BRI R I Bt SRBYESHTAY é%‘i‘l‘ilﬁng cancer;
13-cell lymphamag mmmewek@migﬁasma eaﬂpﬁmzavamam:ﬁaﬁewza@mweﬁt&t @ancEk; liver cancer,

melanoma; kidney. cancer. and edullg%%s,t ma, Elements of the § Rathwaybeen asserted to
be p for the treatm%nt (L)? cfgnc(eyfis aéy ce ’Fesl?ab od ?ré?‘n medull ggtm aSGATCC ,86), is

responsive to R digarsee T vf ﬁéﬁt’r‘féé@@@l‘ﬁ‘h%ﬁ#é@féd‘%ﬁh @Véﬁﬁé@f‘@ﬁhﬁééﬁfﬁﬁ%ﬁé@ media, Fib
signath used expression afidilk Gyclepaning: wﬁIfﬁumea&@a%@@&i@%@@@i&%ﬂ@tag%espouse to She
stimulation. ReU obse atlé)ns s | cyclopa ine |nh|5;) rowth.of cuI ured me ulloblastoma cells

. 20V ool model tinnibiors o ln Lﬂ() : mg ;w ua
and allografis. Using Daoy ce Fritodel s em, potentin ors-orhe og Stgnali n@ pathways can be

identified. Since the compounds of the present invention are hedgehog antagowists, they

arer suitable for reating the aforementioned tumor types.

I Determination of Biological Activity 1)

The following assay protocol and results {hereof finther demonstrating the wiility
and efficacy of the compounds and methods of the carrent invention are given for the
purpose of tHlestration and are not meant to be fositing in any way, Functional assays
provide support that the compounds of the present tnvention exhibit the ability to inhibit

15 Shh signaling. Al bgends, solvents, and reagents enployed m the following assay are
readity available from commercial sources or can be readily prepared by one skilled in the
art.

Biological actvity is deternined using a functional assay in Daoy nearenal cancer
cefls and mengures levels of GHT ribomscleic acid via 2 BONA (branchad

20 deoxynbonucleic acid) assay system (Panommics, bne., Fremont, CAY. G was originally
discovered in a Ghioblastoma cell line and encodes a zine finger protein that is activated

- by Shh sigaaiing. The maximem response is oblained by inducing (/7 transcription in
e Doy cells with condiioned medium (HEK-293 cells stably expressing recombinant

Shih) for 24 kours and then messuring the amount of stimaekied GHJ transeript. The

o]
L)

it response 15 the amount of GFF transeript inhibited with a control compound n
Praoy cells that have been stimmdated with conditioned media Chaman embryonic kiduey,

{HEK»293 cells siably expressing recombinant Shh) for 24 hours.

Funehional Asesy for Measuring the Inddbitton of G i Daov eells

30 The bDNA assay system uithzes the wohnology of brasched-chain DNA o allow

ampitfication of 3 target ribonuciele ackd {wanseript). The technology cmplovs three



minds of the present invention are hedgehog antagonists, they suitable for treating the aforementioned
umor types. DeterminatOE- The followina fficacy of the componm [Mei and re d methods hereof

1Eurther deM&h&WaHAE e in invention are given for the purpose of illustralibh’ Shd Bre*AtPmeant 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 20deoxyribonuéieic 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 expisssintPREBRIbIENE T 24 HERiFd Kl te AREadHHY eSS URTOF Stimulated Gh.1
transcript. Thexfiniowgm respopsedsithecamaiint (OEGI ldtbanscript-inhilkite dadithoakeantrol compound in
ey o ShaebeRnaHHRied LI sandloned madia MumAR TR GIARR IR 293 cels

stably expressing recombinant SIM 24 hours. Functionalfor Measuring the Inhibition of GP/ in
Daov cells 30FREHDNA WEEKY systetha teehnBibsreraschesusRain BN A BIeW eie acid
(transcript}. Therteshaplogyemploysdhiee -30- 3thetlc hybrid short Gill-specific ,DNA probes that

determine the speciielbigl e el anseran (caplune Ienders (iabel falendare (L), aand blockers
ith y the hybridization signal. The addition of a

tat hybridize as a complex withtranscripts to amid].f it ignal
ehemiltunigcnigh8ubstrasiy dliing thesramp featiordifovisbior detstton Usifgidivihescence The Ditoy

cell line obtaingd fram-Ameriean.T ¥Re SKRO-Stilkresponsiveihiuman naurenahiumgr cell line and
was establishﬁd in &? t_5 from a desw).g_lastic cereli)gll?r medulla astongfsl {umor, a. physiologically
F L ¥E AH iR

Tt wenoas lovels ¢ 1 ranserpis Jevels are ow w Loy © sal can e
relevant tumor €& =#4¢S ! ¢ .
10 stimulated by using condifioned moedia taken from colls stably over-oxpressing human

Stiby (g HER-293 cell Hne stably sansfocted with hShh).

Daoy cells are grows to confluency in tissue culture T225-flasks in Daoy growth
media confaining Minimarr Essential Medium (MEM) ploy HF% Fetal Bovine Serum
{(FBS) with 0.1 oM non-essential avuno acids and 1 mM sodinm pynnvate, The cells are

15 removed from the T225-fHasks using trypsin ethyvienediamineweraacetic acd {EDTA),
copnfeged, resuspended o media, and then counted.

The Daoy cells are thon seeded at 50,000 colls per well m growth media in Costar 96
well clear tssue colivre plates and allowad to meubate overmght at 37 °C under 3%
carbon diogide (0O The cells are washed one tume w phosphate bulfured saling (PBS)

20 followed by addition of 100 gl of Shb Condivioned Media {Shi-CM} to stimulate levels
of G expression, Sih-CM is dihited 10 achiove maximuom stimulation ustng control
growth medis ~ 0.1% FBSDMEM (Dulbeccos Modified Eagle Medivm}. Daoy cells

froated with Shh-UM are then treated with various concentrations of hedygchog inhibitors

at concentrations ranging from approximaiety 1 uM to 0.1 oM. Compounds are atlowed

il
T

to incabate For 24 hours at 37 °Cunder 5% €O,
The measurement of the G transeript is performed by using the Quantigene 2.0
- GET assay as described by the manatacturer (Panomics, Ine.). Prepare a diluted Ivsis
pixture (LMY buffer, which mehades Proteinase K. After a 24 howr incubation with
compound, the cells are washed one tme with PBS and 180 gL, of DLM s added to the
3% cells. The cel plate containing the bysis buffer i sealed and placed at 35 °C for 3010 45

minutes. The resulting cell bvsates are then trurated § times. A working probe set



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
transfecteav\ﬁiﬂ?(f?gﬁfﬂf‘ Darn cells are grown to continency in tissue culfr P8RS 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% carberi-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 GU| expression. Shh-C.M. is diluted to achieve maximum stimulation using
control growth FEHHAE G o8 PISSIOMEMBUbEE Eo&Rhsaifidt: Baylettitnty. Daoy cells  with
Shh-CM are themtrigated; withrasiousconeantratighs.cfdengehag whibitdisdat ganigétkations ranging
from approximately, 1.it:N:1 to 0.1 TIM. Compounds_ arc allowed 25t0 incu for 24 hours at 37 C.
under 5% Coé%ﬁ‘\'yl he!\!flr%%}ags‘ﬁir%rﬁleﬁlfc%o%ﬁ&er%lﬁr?@%%%? ?’s%%? gﬁfniei@t)@gégi%%ﬁ%é%yiantigcne 2.0
Gh.1 assay as‘eeeHB e By the anifaciiiter #dRBhiiesTEPrepEe & Ailtse hEis Hitkture (D.L.M)
buffer, which ingliges:Protoinase i After a4 haw:ineyhation. with-cempawchthescells are washed
one time with PB>a 69518(?? It (;)iEDlNKjS éq,’q%gnt%ggg :30cells, ‘The cell plate containing the lysis buffer
is sealed and Placed at 55 %C. Tor 30 1645 minutes. The rasulting cell Iysates are then triturated 5
times"k workingsrsbe! Setvan 009 8¢ B74PS FAXS2009/039065 containingprobes is made. by
dilating the probes injthe RiIM agcordina.to manufaciuers direstions..and ther£0:pL of the workinn
probe set is adﬁgq éo t_gg,‘bQN‘A_ a§say@[a es Ia_lo_r_!_iv ith 80 pLI of the Daoy lysates TT'G" lates are
sealed and inclibAtét BoePMigheatss £ THE B RIA BIRIES4rS TR SPEEETEREREEHIAMY to the

manufactiffer's Badirectionsyciheidighalisiguahtified by readingthe piatesoncdsRerkid Eimer Envision
reader detecting lgmineseenee, TAsIMIDgRcent signel s dirctpiangriongl.iothe amount of target

transcript present in the sample. The luminescent §é%nal_data from the functional assay are used to
calculate IC50 BT HAARG AxEay FH@ TS Are cHEehEd 5488t Eh thé MaRBRiTcontrol values
10Macy cells tteated with HhibCM }apedhe: minimum:eestabyalueaey: celisdreated with Shh-CM
and an inhibitory concentration of a, egatrel compound, 1. pM of N-(341 14+~ . <

25}104&919 e ngn% @n Jﬁ'!* 3(%!)%%@9 ek 4pM.0 ggé.) 7 S, vs 8,

benzo[dlimidaz61-2-yr(-4-ehlomphenyl*-: Imethox>ibénzamide). A four parameter logistic curve
Otis usedfo géreratEtREToBD MalaadisingpAchvtybase Ssiivsre brsgilihises 3, equation 205
(Guidance for AssayiRevetepment apddhte: ¥aRidbCopywight 2005, Eldily and Co, and The

National sty o 5310 simieal BRSNS 8o P54 BAMEigreypton s as follows: fit-

Following the protocol described, the compounds oxemplificd herein display an TOS of <
3 adM. The compound of Example 36 has an KO3 of approvimately 237 sM with g

20 standard ervor of 150 (p=2) in the assay described above, These resulis provide
evidence that the compounds of the present mvention are hedgehog antagomists and as

sneh ave useful as apticancer agonts.



4-((C.;'x)AD))) where Axliottom., B=Top, C$C.!50 and Drrflill Coefficient, ing the protocol described, die
compounds exemplified herein display an 10%{) of < &Al. The compound of Example 36 has an 1050
of approxiﬁﬁ’é{éﬂp%Wﬂ‘f\/l witl 20SO (n=2) in the assay described above. THeRESE 3(?398P5vide 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 V\\/-\, 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 hydrogefi-or a phannaceun ally acceptable salt thereof. 2.
The compound of claim | wherein Rk is hydrogen, or a pharmaceutically 3. The compound of claim 1
wherein R ts fI%Qr, pr&&harmaceu ptable salt thereof

ECL
P A compound of the following formaula:

Y ']

";" 5:%’ . R \’\“M—“ ”R
s g\\ / = :
fE N Pl R

SV UV WV NIV A W

1w

X 1? N i 5 \\\ .

wheretn:

A

R is hydrogen, fluore, evano, gifluoromethy], methoxy, or trifluoromethoxy,

R* is hydrogen or methyl and

YRR R and R are independently hydrogen, chioro, fuore, cvano,
trifigaromethyl or mifluoromethexy, provided that at least fwo of R, R RS R and R
are hydrogem

160 orapharmaceotically scceptable salt thereof.

2. The compound of claim | wherein R’ is hydrogen, or & pharmaceutically

geoepiable aaht thereofl

i 3, The compound of clabm | wherein R is Auoro, or a pharmaceutically

acceptable salt thereof

4. The compound according to any ope of claims 1-3 wherein R 15 methyl, ora

pharmscectically acceptable salt thereof,

20
5. The compound according 1o any one of clamms -3 wherein R is hedrogen, or 2
pharmaceutically acceptable sals thereof,
6. The compound sccording to sy one of claims 1-3 wherein R s chlore, flaero,
25

wiffuorometiyt or triffuoremethoxy, or a pharmaceutically acceptable salt thereof

7. The compound acoording (o any one of clains 1-6 wherein R” s fluoro,

ifluoromathoxy or wifluoremethyl, or 2 pharttaceutically acceptable sall thereof,



4. The conipotu.ul. according to any one of claims 1-3 wherein R is methyl,0 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 trillqojrgrpeihoxy, 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)phthalBS IR BIPE AR TAINE YNRYERS 105 Frifiv o mutrsh) ket BivredY-6F-44
pharmaceut{'@fﬂﬂiﬂ@@ﬁﬁ&{%&%ﬁ@d&%@%ﬁ@emwmm%@ﬁm iamrampiingttigcompound
a

according to any one of claims 1-8, or a pharmaceutically acceptable salt thereof, in combination with
a pharmacetiit RN ERSH b st tablf Bt Besedpient. 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
thereofin the mantfae R BRASHER SRS BP IO TEERTEIDS oM@ aecording teREY Q¥ according

to claim 11 wherginsthes canspnismelectadiiiomdbn seur conrsising ebmeduliehlastema, basal cell
carcinoma, esophagus cancer, gastric cancer, pancreatic cancer, biliary tract cancer, prostate cancer,

r .
breast cancBRaEREEERIbnE eaRigklc ﬁ?ﬁﬁ‘%rnf%lﬁ“@éﬂ%ﬁﬁcé@ﬁ%r, B-cell lymphoma, multiple myeloma,

ovarian cancer, 20colorectal cancer, liver cancer, kidney cancer and melanoma.

10. The compound according to any one of claims 1-8, or a pharmaceutically

10 acceptable 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 thercof, in the manufacture of a medicament for the
{reatment 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 myveloma, ovarian cancer,

20 colorectal cancer, iver cancer, kidney cancer and melanoma.



