DI SUBSTI TUTED PHTHALAZI NE HEDGEHOG PATHWAY ANTAGONI STS
The present invention relates to Hedgehog pat hway

wa@riagsHsist s and, nore specifically; to novel PCT/US2009/039065

20

o
L

di substitutcd phthal azi nes and t herapeutic use thereof
The 5Hedgehog (11h) signaling, pathway plays an
inportant role in enbryonic pattern formation and
adult tissue mai ntenance by directing cel
differentiation and proliferation, The Hedgehog (Hnh)
protein famly, which includés Sonic Hedgehog (Shh),
I ndi an degehog (I'hh), and Desert Hedgehog (Dhh) are
secreted roteins that under post-transl ati ona
mdiﬂiﬁ‘eﬁ%ﬂéﬁg EL el el ’Fiﬁgiaﬁﬁ%@ﬂ&f SPTENVEA BV el @ne TS
coupling of cholesterol 10to the ainino-termna
peptide to fbrmthe fragnent that possesses signaling
act i vi the.prRppt pivagienrgaenie Rejeihoepptisty apRagissvert uere
p[]’g‘.{ﬁ'ﬁﬂ xP&)QJB\ { Bl Gl mx@ﬂ%!ﬁaﬁh&k andl h‘x@f 181311‘& use thergof. The
medi at ed suppression of Snoothened (Sine), Sno
a&uﬁ%ﬁéﬂ G sievadige Pty e ingorin rola Bertbayoaic natshfasmation

C ik HGDRLENInk bR 8 @RI b;’i&f& d%x&fn'ztﬁa.h%nﬂ;t'ohfmaﬂon The
transcription factors (err) he expressi on of

GHiedggbpreihthe petegeiady o Hagh 1&&&@% “’@ﬁ‘égﬁﬁgﬁ ted Plf lgfiag Bpduchog
Prah ERMRkLPRd Rl (DﬁhMﬁL s\éé(km aﬁ%p@&&ﬂ Ct%ln%mé@du pmt—

i nvasi on, si unal i ng has recentl Yy attracted
c Spsiaderh BrdifitaHiar @@»hidtsﬁsléféc%ﬂﬂtcwédmﬁs eolepplingpapholesterol

aQueJ‘s Ao RGBT AR QForsiNhe $4,908! hAYodRAS b RiduN8riviey. Hi
Ormati on of various tunors, 6&8{6}@ pancr eati c cancer,

nréml*f PlUsHaE B RS aPrEe POt Eh SR, theagty
| UG GROBEE-mediRRg u[%ﬁ)(%%sx@; & SHRBEEL (SEVERA e ation tiggers a
ant agoni sts have been reported in the art, such as the
s t@IcoPdakacal HHIcoIE CBHpBIEE DPsignbzation HahaBh iR ne
CpRpeung  QUR6 LAld 3 jandint BEwLsidn G SHBSIhdut @ded iy %Zﬁ' e
conpound J1(18, W2005033288 di scl oses certain 1, 4-
dresepsbietn st ppifmEraZch B EHpBgHESIHS SEHPEEOto be
hedgehggs:anti ﬁg%h&(ﬁh aumud odh t&ﬁmb&w&m 8Xe biS 1@ ARER ey
faor potent hedgehog pat hway inhibitors, particularly
t H@g@eyﬁ.@@ I“‘ﬁ@ 1%@# ﬁgﬁbpémb%?( AP a\y A m*:;%ml of various fumors, ..,
PRALIRGOKLAShGiu Athstoasl €941 QaY ik, 88a ENERLERENERA
i nvention provides novel 1,4-disubstituted
p REHAT &2 1CHe s‘ut%ﬁtﬂhavlém@a%leht‘ ¢ B AORFEREhORL pish gs the

&k JBV@@V alkaldl@ chhRR £ip- ik{ﬂvﬁf' guhﬁ’iﬁm@ﬁ&v ‘u%&m@ (QaMIun Qtupén,
Formula 1: /, W\ \/O\ - -\ /] R

2 4~c1_1%;bqhmtyd9thLag'mig gmwﬂ\u}d IKIR, ‘»Wf]!}(l‘i(ﬁ "“fﬁﬂig %C\Mﬂ’é‘ﬁ%l ﬁ

R@mﬁzﬁnﬂm RS End dodipb@Hd0 assEYAMObe Rekildbl Qﬁt&mﬁkﬁw
nmet h oxy1 or trifluoromethoxy; R2 is hydrogen or
jife

net hyl Fhesngitseiys Ruggd fy nafgt ‘Rdgﬁh@g P%’éﬁéﬁ%} ry. particularly those

h} QR Birab& Ph@hRcodvh MRt PhaG¥dd@icit hid b MO ONBLMYEs. Omhe
trifluoronethoxy, provided that at |east tw of R3,

bemrgesutd cal |y acceptable salt thereof. It will be

nderstood’by the skilled artisan that the compounds
of t he'[ISHESERMVEBIRMPENTdCOHN CeTpr Sdoamiabtiary ami ne
noi ety and are capable of reaction wigh aghunber of

I norgani ¢ and organic @C|ds to form ph ceutically
acceptable acid i tion=galts. Suchwghar eutically
accept abl e aq{d4§§§hLLé ;i&s apd conﬁn@’nethodology
for preparing th 'ércgwggl Rnown itp the §rt See,
e.g., P. Stahl, et at., HANDBOOK PHARMVACEUTI CAL
SALTS; PROPERTIES; SELECTI ON AND USE, (VCHAAVI | ey-
15VCR 2002); S.M Berge, ei 0/.., 'Pharmaceutica
Salts, "Journal of Pharmaceutical Science. Vol 66, No.
1, January 1977. Speci fic enbodi nents of the

i nvention include a conpound of Fornmula |, or a
pharmaceutically acceptable salt thereof, wherein: (a)
Rl is hydrogen;

: Fgmcﬁgmmpgnen prgw&cp&px griet Wyﬂaﬁtg@%ﬁ phth"@zuhs that are potent antagonists



(b) RLis fluor, (0) R'"'" is hydrogen; (d) R2is
methyl; (e) R' is chloro, fluor, trifluoronethyl, or

wa edophisusromet hox),; (1) RS is fluor, trifluoroP@&/bo82009/039065
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or trifluoromethyl; (g) Rl is hydrogen, and Ris
hydrogen; (h) Rl is fluor, and fe is hydrogen; (i) Rl
is hydrogen, and R2 is nethyl; (j) RL is fluoro and R2
is methyl; (k) RL is hydrogen and R3 is chloro,

fluor, trifluoronmethyl, or trlfluoronethoxy (1) P. is
fluor and P. is chloro, fluof trlfluoronethyl 03 ti

i f1 uoronet hoxy: (in) R is hydrogen and R-' is

ehl oro, fluoro, |r|IIuoronE|hyI or trilluoranetboxy:
(n) re is methyl and R igohilako, fl uoro,

t Gk doromethy or trilluoromethoxy; (0) RL is hydrogen
and R5 is fluor, trilluoronethoxy, or trltluoronethyl
(p) RIRiighydreast. Taae. REn.grifyomspgibyt.radoy POWERHORGT BT
trifl ugmoRtdyden of af2das hydrogen and Rs is fluor,
trifluaoropethox. ¥ or trlftuoranethyl (r). RRis

met hy|® a‘ﬁd RF@ iagd R| greindepaninriy Sy Snesp heyo. fgpro. cyano,

t &lfﬁ:hé&ﬁﬁ% n&tnh%lm omdiSoly Brbid Qi@ ho ledd M%f@f R, R R® R®and R
trifluoromethyl or trilluoromethoxy and Rs ‘is fluor,
tﬁwﬁbU@%@nethoxy, or trifinoromethyl: (t) Ris
hMﬂ{gﬂﬁﬂuuﬁuah;k&y&%QK@QQBnu@nd R 'S ehloro, fluoro,
trifl uoronet , or trifluoromethox (u) RLis

hydr Ogléhl Rszi:g stast lhyh" skiflyd apasan thaf ¢ ogypgﬁndf plibe present

‘ t H\ Edeiol Qxﬁ)@;ﬂ:@t BYdrsiar@ hnbob '&%\l%ﬂ‘(ﬁ@ﬁ%ﬂ% s?i ugfz‘ét)onR;:H Poumber of

| uom | S dro gen, a n
t HIOF4a16 ﬁ%}h@t\ﬁ% ac 1{% fo PP PP BREHERBD wgpvﬁ(l%uq-\ﬂd( jtign salts. Such

LM%Q\L&&, ally lzéamahilﬁ ad@fidn Ll b LQNﬂQﬁ}Qmulfolt Ul@fwoinr bicharing
| htoronet hyl , or trifluoronethoxy rogen,

Remgryigigen,m dnar RVes; & 1 SE0be! Lt"i‘ fif\l"@ﬁ(&h*é %y or

t m txlaummet hoaX)EAL ”i(‘SY}’RBi!FRWﬂ%YWIWW\RWID B qrrthhyi AiWiley-
fiuoro, trifluoroneth

t P«ﬁﬂ u‘&ff‘é@é*t’fh%w@ el qf z)‘f’*mmicsufﬁﬁu%iﬂ F@"M h e Egetical
aRGeRes. |\§1 dd_sary, j{,{umﬁlium onethyl, or trifl uoronethoxy;
(aa) Ris fluor, Ris nethyl, and Rs is fluar,

trifl usrgheeniadmeys of r“?%‘i“t&&?‘éﬁé‘t'%xvm‘]@%bd oRfoiygta . or a
hyeH-R98Kicall adeSprh MR AR of Ribeletn: chl or o, fluoro,
trllluororngthyl, or trifluoronmethoxy and R5 is
fluoro, ¢RI ISEE¥8EMet hyl, or trilluorornethoxy; (cc) R
IS hydrogﬁnjhagokﬁ nethyl R3 is ehloro, fluor,
trifluoronethyl A or trlffuoronethoxy, and Rs is fluor,
trifl uor&hBt Hypdrogin trifluoromethoxy; (dd) R is
fluor, Rﬁ}ﬁshhqu@gen R 3 is ehloro,fluoro,
trlfluorone hy trif] uoronmethoxy, and Rs is fluor,
tr|IIuorbﬁ@tﬁ§hOKmeFPﬁFﬂﬁ%WBﬁ%@ﬁ%%§hm“m“ﬁm‘¥ce) Ris

fluoro, &Zr*is flusonBHMbueRGd & @ddhfuthyfi] uor,
trifluoromethyl, or trifluoramethoxy, and Ris fluor,

trlfluorﬁﬁgtﬁ§$dmﬁﬁ FW#?P%%f%%%ﬁhoxy, (if) R is

hydr ogeng) Rhiécffu@@eﬂ)d Rislinidfogkk;i | 1 tioromethyl, and R5

i s fluorao, R2 is hydrogen. R3 is
trlfluorﬁh%t%81‘%ﬁﬁdmﬁ§‘ﬁémﬁpuoro (hh) R is

hydr ogeny nﬁzxﬂmmﬁmw lsm%&\,; s trl | I uommet hyl and R5

i s fluor( le is
trilluor tl“‘r)}‘[‘ m&‘ﬁ‘d‘“&@ “éh\“F‘th‘(f)’ m’( W”ﬁ‘%‘r‘@\é Bf R4, R,
| e and R&@@&@mbmdﬁggen and (kk) four of R R4, R5,

R s and R? ar rogen. . L . .
(HR s elum%)/ and ga\ chiore, fluoro, trifluoromethyl, or triflucromethoxy;




the present invention also provides a pharnmaceutica
conposition conprising a conpound of Fornula 1, or a

w@b@ptisusceut i cal | y acceptabl e salt thereof, i nPCT/US2009/039065
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conbi nation with a pharmaceutically acceptable

exci pient, carrier or diluent. The conpounds of
the present invention are preferably fornul ated as
pharmaceuti cal conpositions adm nistered by a variety
of routes. Preferably, such conpositions are for ora
or intravenous adninistrati of: Such pharmaceutica
conposi tions and processes for preparing themare well
known in the art See, e.g., REM NGION THE SCI ENCE AND
PRACTI CEFOR PHRMEe (R i dérindhero. stflugiometeler | 10t h
ed. . MackigRubhisbipg Co., 1995). The present
|nvent|on al so provides a nmet hod of treating

medul | obira&t @rf%?th%wéi iggiigrodaw. Aohay Oilé%bh digippromethoxy:
cancer, GaRt [iGaSaRGRE R° RINGFLRIIGoFRMEAY, or Bl Bh¥inyl:
tract cancer rostate cancer: breast cadncer, small

cel | | ung’ Baﬁé@rm WO Bifapro. @@wmmaﬁgw: e droropede) |

! yrfphomif o Bt Bl SerRAE IR® E&’iuot‘?)vﬁ‘fﬂ'u@xnm%ﬁﬁ%e br tri@0b BR861 A
cancer I ver cancer, .Kkidney cancer or relanoma in a
manmal  cohBr i gichy! wdm’ mi Bvek pHyoRecoraeRrETtPRTRSEY of
such tr 6?5 ﬁeﬁtdﬂ@xnj gideaki ﬂlﬂ(‘@o;ﬁ%‘i‘ Bt m@fm@m&@m@lx:&@@ Afharo,
Formul a or a pharmaceutical I'y accept abl e "sal

t her eof . “ﬂhm“mKHW\WP1Wﬂb@ouﬁéﬂrstood that the anDunt

of the cgmpovpe-achualil B/um m\@f{eﬁ%mnw hl&mp%nﬂuomtmthsi ar
det erm ned by a ﬁhyS|C|an under the rel evant

ci r cunst Bife@er el Egi udi ng the condition to be treated:

t he chosgnrf QULE8f, RERLRIRE LA ROR chiblienRed, %ﬁunr&mmdhxl or
conpound or conpounds adm ni stered, the age, wel ght

and resp%ﬁ@@“@*“ﬁﬁe i ndi vi dual patient, and the
severitynok! tshroRakt ©R{drSechYFR RO Mol 1R $RES SiriPEFroslaMyl, or
nornally fall within the range of about 0.1 to about
10 nekg BHUBEEYOHE:ght . 1 n sone instances dosage

| evel s bghaw ¢ f@rd, QM mdihyT g @F itchRrAhRLESARELSANEE, or
may be int)re than adequate, while in other cases

still | abderodsdes:my -5- be enployed. Therefore,

t he abovg)@08ag&oLaNALisihsdBah, matrendadd iduonleatner
scope of the invention in any way. This invention also
provi des"AUBEREBERE of Formul al, or a pharnaceutically
accept ablig pSalilab B8l ROk imciQr aMER" @Sludto BHLEARBRY; or
Additionally, this invention provides use of a
conpound™HROEBERETA | ; or a Spharmaceutical ly

accept ab{mSaltﬁu@hﬁmmm odefl, 1NR° PENMFAGIMER Ry Bor

medi cament_ for treating cancer. In particular, those
cancers %fWOQBFERYed from the group consisting of

medul | obl:ast 00Bucrb3sad mE8Hl 2:Q3° 6 MRPR iIRSARRAGU S
cancer, %astrlc cancer, pancreatic cancer, biliay
tract ca @@POWEW8§tate cancer, breast cancer, snal

cel | | ung»bpah@ﬁ{dw&lﬂnﬁﬁmdm@mR' it it GRBEEHIfuBoaRI, or
| ynpho ovari an cancer, col orectal

10cancer mfﬁw&*ﬂe‘a‘nﬂe\é#‘ e TRy A AH B AREHALS -

Furt her nRegER® it Bé@odenVER sz@tﬁs,ipROMlcﬁiS& &mhmmmg&m;@k
conmpositign conprisin % ng d of Eg g

phar mac etitprpore bt abeere iy “"t‘“fl’i’é‘r‘}é for tryf “’E{W‘QE’N ve
i ngr edi eqty) ROE alseatd mgumaxéyld Qblagh Q1ubR, 1 PRSBIneGol, be

car ci nom,  esophagus ¢ tric cancer
pancr eat | @“B‘HH’E@P“ Bid # ah“ ”"F? gﬁﬁ““&%‘ﬁ‘é‘é or Gergtedony:

cancer, breast cancer, small cell 15Iung cancer,

non-smal | cel | | ung cancer; B-cell |ynphong, nultiple
mycl oma, ovarian cancer, colorectal cancer, |iver
cancer, kidney cancer or nel anoma_ As used

herein, the followi ng terns have the neani ngs

i ndicated: -Et20" refers to diethyl ether: "DW"
refers to dinetbyl formam de; -DVBO' refers to
dlnethylsquOX|de "TFA" refers to trllluoroacetlc

_____ T T Y a g, 1 . T T



, /R2 kk\ /' NH N= (5) Step 3 R2 Ris NN
INI=N/ Fonnti[a Il eR4 A conmpound of Fornula |

wW@209ha45p¢ epared i n accordance with reacti ons BGI/US2009/039065
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depicted in Schene 1. A 1 -chloro substituted
pht hal azine (2) is reacted with a 4-am no boc
protected piperidine (3a) in a nucleophilic aromatic
substitution (SNAr) to provide a piperidine
substituted phthal azine of formula (4). For exanple,
the chloride (2) can be reactted with the piperidine of
formula (3a) in a dipolar aprotic solvent such as DVF
or DMBO, in the presence of an organlc base such as

¢ ri et hyl el Rgs Brorpdon Sglaﬁhbl Bais ehlgiacirons spbraesiiymor
car bonat g;aRdnb@atedud © 1%@90;3: 40noromethvl, o 'ﬁ"fﬂtﬂﬁn methoxy:
ftinctionality, such as that present i'n
p|perldlﬁVﬁ{ﬁﬁﬂﬁﬁ%&?ﬁeﬁdb¢@@Whﬁléf%mwﬂm¥%ﬁ? yad R is fluoro;
depr ot ect.edr 8@ &Urk Ny AL G 40 GbMeh AR QN loro;
conpounds of , the |nven1|on Met hods for 1ntrodu uci ng

and rerm&hhh& whyderrenR dnaredxyy et tpfusraethvhgrgRolfeomsr e

wel | known ri' iy e, ﬂrkn(ﬁﬁﬁ,ﬁ etgfzmorﬁle%nqgflarmdi\\@%&,
PrCective Goups.in anic Synthesis,” Ed., John W ey

and Sonsfiit Wf%r& R( 998) 5’ mewiffe"szraww e, hoc

depr ot eC%ﬂh?ﬁ)up& fEhet, ﬁmRanlapRp.ﬁé Lok, phthal azi nc of
formul a can bc acconplished under acidic

condi t 1hsrpsssend gy antg ahg arosien RRPBicpgsalgemposition comprising a
URdrhdMad @ﬁ%@(ﬁu & l ‘%@H gha oAb deBERAY ) k&glt% J'@ﬂﬁ’ﬁ;n)t B€combination
generated in sit dropw se additi gn of acetyl

chitbr plEmpg el P&&fﬁ**éﬁt Bt AREEHEIING vent such as
net hangle cbRphRhUSNE: Blseft n%Q:nmgn &@ﬂ;z{@mﬂ ¥R as

addi tion of a conpound, of formula 4L and heati ng the
s BIURE R Rbeogog oS @l i VA e oHh sUnico e iorbiyl wch

( SdmpdakioN dd foPBraPRVANSIA P RNBsSHbh | @@nipRukR&uard t hat
a compound of forrnida (5) can be |solated as a salt

s HERPCAORHBY RIPEFSERPOF FIEC BRI R areseltnae idly #1 ede ot o

Staemﬁm\t raRsiared st bbec fres o ReMUE NG, &Bnnaro, r af.,
i nor qq base such as potassium carbonate. The
m' A

454 ‘b‘ﬂe%ﬁ’PW%“@éﬁ H&%dcyl at cd using a substituted
benz OW heG@RlsQ denilon aBB ploR kL a %@rlhx\/@ﬂtm&%@*hmﬁiﬁi loblastoma, basal
di chl or onet hane or di oxanc and a base such

t FSHERHICHETH FEPTBRSHPRGEH SRR R PN UG T ‘&‘Bﬁb HH g5
FofotihAanker, Aleb @ ERALT MRIDEC! AinE CORAURG - Sali b Mg bRckDB-coll
can be acylated using a substituted benzoic acid wth

a mﬁﬁﬂP%ﬁﬂWﬁﬁembﬁﬁb?Pﬁﬁmﬁéﬁﬁeﬂ93@H6H°§§L©§BEPm&ﬁd“§W?
APREQRE hRl:foRAH 8 Skl aSnhlRtbylamne u:! Din@BmhiN8hled of such
sol vent such as di ehl oronet hane_or usin

| TR AR £ RROPY S By TP SE PR PR PP ggsuscall
hmﬁ@gqﬂé@&hﬁﬁuand |- hydroxybenzotrlazole in a
ar a&%etlc so| vent such as

Al t er nARTIVRS Updersiod (it noupid the CGF‘@&‘“B REtR v aspestqed wil
| S¢ é‘i@@ﬁﬁf@@ hWb Hi\ <R NP lclrelbn8r dreinstRRBZ akREe tRfcondition to
tbrnula In a nuc| eophilic aromatic substitution

( BNAFYdal b‘?"é&ﬂ THYE I"Sr’“%fé%‘é‘ R dbF BRI OF GO PEEYL | y
ghsin @tcﬁ:@%ﬁ@k&,ﬂdm S ROk MRMbast of FOhdR: Kﬁ!@fﬁhﬁmnt tah@ riu severity of

loride (2) can be reacted in_a dipol.ar
Be@éﬁﬁf1$§ﬁ8ﬁtf3§)§ qu’:,gnﬁu m%xtiﬁl ‘gnhmtk rmm, e% about 0.1 to

NaffiuP 8F bk 8¢ by ko RO mm;ﬁiqnmmtmmk RovEBBHow kTR 16W@ limit of
presence of a ba e ‘such as trleth%& ne and heate to

SHE piesaig g e @}1}7 > WRre AR GEcoyRte P it itgr cases still fagpr dgngs may
be appreciated by the skilled artisan that conpounds

of formula (2) in Schene | are comrercially avail able
or can be readily prepared by nethods simlar to those
descri bed herein or by using procedures that are
established in the art. For exanple, 2-phenylcarbonyi
benzoi c acid, generated froma Gignard reaction of a
phenyl brom de with phthalic anhydride, can he

cycllzed mnth hydra2|ne to glve a 4 phenyl 211-

g



takes place in the presence of a palladium catal yst
such as tris(di benzylideneacetone)di palladiutn (0)
wowRaob/184sr£ycl ohexyl phosphine or (SP-4- | )- PCT/B5209/039065
bis(l,I-di MC
t hyl et hyl ) (4- met hoxyphenyl ) phosphi ne- A di chl or o- pal | ad
iutn (prepared 5according to the synthesis of catalyst
Din 1. Og. Chem 2007, 72.5104-5112) under an inert
at nosphere at a tenperature of about 80-160 'C to give
a conpound of Formula 1. -~ Alternatively, the
pl yt hal azi nyl chloride of fornmula (7) can be initially
coupled with a phenyl boronic acid as shown in Step 2
uhgerrlsrduldicraitry b @oeoinerarivegs isast degdaditplait the scope of the
pﬁﬁfvi tRH §f{ Mty 9N iR uﬁ%’?}ﬁ méh BR}R Q@J %n%mﬁf of FORAI Aol ) -
Step 3, "a conpound formula (4) can be &protected
aabﬁr *E*ﬁehﬂkaéyméﬁé@h‘a@“ﬁ‘mﬁﬁ frrissggnaiigmotthe ani ne
usi ng gyihaly 1l GenBENZ8¥lie:GhE OFd depQndRReMEha 1, or a
carboxylic acid as described previously to give a
5 CBW@UNW“@H‘ Eoemihiasalt thereof, in U angfaipre @ ; hggedicament for treating
Prepar &l ﬁ@ﬁ&ia@ﬂﬁ\%@l 88 ;A &d mehg 8cluf Qnkkdiditer at e
the invention in further detail and Fepresent typica
sYRtHEERE0HE bR HCABBINE S SEHRTS CPRTFR LB TICTHE h AfSEeabs
t Uﬁzc&ongg nds c,%faut Bx%s&?{{ eseal bxkﬁk‘{@d?st 100 @61 BER @[n@tl.‘rl Yon-
provi d nDraw U tra(r) Preparation |
4>‘(‘211‘Flulﬁ’éﬂédﬂ%b wygel! p&wﬂlalmaﬁtiﬂhwk m“Liv%ttwwéafk%aﬁﬁﬂ@wfdi
He a@in‘é{ut 8 DL 18R @hncer @ melchioma, NENO Add
1-chl ot 0- 4- (4-f | uor ophenyt) - pht hal azine (3.00 it, 11.6
mml ) Fethgrest s BYRoges Rt ILopMpRrier L%W'}H“mé‘éﬂbﬁi‘m% &
aghsthdad bridMbk 1 %I& sﬁ'n‘i(lgu,g(%_‘lg‘o u‘lg’pt%i O30 ker &\F d;h m active
trlethylan1ne (3.5 in DM (30 nil).
Hagfedgpt fonipeatige qngﬁuiigblmga b:giﬂ!ggg [EISRTE Y q‘,&@h@{up Fpcer, gastric
Mgk & ﬁmwdﬂiu@mp HORRUNANEN @A GBI Lalich BB er, BOMI ccll
~_ the organic phase with sodiumsulfate, filter, and
15 B8 eHEFata- isawaer' Feg Geed: %v@%%awémpmﬂﬂ*ﬁy pypgoma, ovarian

F @bt doM@edi@ S i RY cdkeaSRatPiRE QGhARBNa (20: 5: 1,
hexane; ethyl acetate:2 Mammdnia in nethanol) to yield

the tit)wctbmybdRrdolaias Sops vt deasaynasgaegaicdeuis ries to

4316t NMEEDMA L RENGE S B 86 AR “THACOMRIENE o dimethylsulfoxide;

i net hyl - pi peridi n-4-yl -earban c aC|d (err-butyl ester
(7"gf }3 relgipgo %&pﬁmcum ackl; “boc” or “t-boe” refors to ferr-butosyearbonyl;

20 {e@htofRrdo bdodelch@hQxaheny Wyt hatazd R.dlBogi- 289
ITITTIO I%, and potaSS|un1carbonate (809, 579 mmmol)

i pogTTREKYFingwhessirden besptoomehystle Heeat Tfrsoprsopghen: -

tQrdd R L\Qqﬁ@rm;% s CReks th R HEAGHARN of & AMRIIGAbroduces S0%,
CB?Ferature and pour the slurry into water (1.0 14.

éElt"‘“t“ﬁ’e‘“%‘Bﬂﬂ?‘}d%“lB%}“‘?i‘r‘qst@att‘?‘ 6‘?1“ 8- dry in a vacuum
oven kir 3 days to provide the title conpound 15as a
white solid (120 g, 95% . ES/M5 mz 437.3 (M1).
Prepare the piperidinyl phthal azines in the table bel ow
by essentially follo-wnn the procedure described in
Preparation |I. using the appropriate chl orophthal azi ne
and t BOC protected am nopi peridine: Prep Chenical nane
ES/M5S tritz Methyl- [ 144-phen yl phrhal azi n-
1-yl)-piperidin-4-yl-1- carbame acid iert-butyl ester
tert-Butyll-(4-(4-fluorophenyl)phthal azin-1-yl)piperid
in- 4-ylcarbamate tert-Buty i | -(4-phenyl phthal azi n-

| -yl)piperidi n-4- y lca rbamate 419.2 (MI11)
4:).,...., ,%.1.. 405,2 (Ml) N7z--N




, N)-N H Add trifluoroacetic acid (100 nl,)
to a solution of

WO 009434524 f | uor ophenyl ) pl yt hal azi n- 1- yrj - pi perPdi/ns2009/039065
"i-methyl-carbarnic acid tert-butyl ester (1g" 10.2
nmol ) in diehloromethanc (100Stir the reaction at room
t enper ature 5overni ght, and concentrate under reduced
pressure. Dissolve the resulting residue in
di chl oromet hane and wash with 1 N NaCH and brine. Dry
the organi c phase with sodi ufrsulfate, filter, and
concentrate under reduced pressure. Crystallize the
title conpound from hexaneklichl oronet hane to obtain
the title conpound (846 g,5889§! ES/ M5 337.2 (M1).
10Al ternate procedure (isolated as the h r\‘ochl oride):
Combi ne tol ugng (500 i nL) and net hanol ttL) at 10

C. Add acet xxxxx hiori de (2%pnkL, 4107 ,}"G{ pwr\g,e R
over, 2”“ﬁin Lq;alnthem%eﬁpem% wTg "
durlng\t;la adtlon Adg— R N=N
11-[4-(4- fluoroThenyl)%N ht/hal azin-1-yil - g Jperl di n- 4 y1
} -methylcasbanc acid t““efl -k?@@yl ester (Yl g, 164
mmol ). Heat the slurry tosdbs 'Co for 2 h - C3ieib 2 15t he
slurry to anbien{ tenperature and coIIectvthe solid by
filtration. Dry ih_a vacuumoven at 40 'Cfor 12 h to
provide the title canpéintb as a V\,hlte sobTM\(58 g,

95% , ES/I\/S mz 337 ). Pr epare ot egtgd
ani nopi gylﬁ’pht Hal azi nes in #! é‘bl b\él-qw b>y_N
essent i 'P’\Iwyj?f‘ on\“hg t.he procedure ﬁescrwabed ps H
Preparat|on 5.4 e appropriate 20tBCp§)rotected
am nopi peri di nyl g t | azi ne:\Prep Chem cal; r%ams ES/ M5
mz 6 Meat y‘*bi41 (4- phenyl pht hal azi n- | - Opi p&#i i
n-4-yll-amine (M) 319.2 7 1- (4;7(‘4;FI ud’ropheny 1
)ph tha laz i nI-yI)plper|d|E4amne (MFRZ:\.
321,2 8 1-(4-Phenyl pht hala2i n# [ ’“'r“'\dnn
305,2 Preparation 9 tent- M’\“{:WN' B/e

1- (4-chl or opht hal azi n-1 -yl ) pi peri di n-4- Ameth catbgmﬁ
e WD 2009/ 134574PCT/ US2009/ 039065 Forawda 1

&

ne

A compound of Formula T can be prepared in accordance with reactions as

depicied in Scheme 1.

LA

A -chlore substituted phthalazine (2) is reacted with 2 4-anuno boc protected
piperidine (3a) in a nucleophilic aromatic substitution (SNAr to provide a pipeniding
substituted phthalazine of formula (4). For example, the chloride (2) can be reacted with
the piperidine of formula (3a) n a dipolar aprotic solvent such as DMF or DMSO, in the
presence of an orgamic base such as tricthylamine or ivorganic bage such as potassium
i} carbonate and heated to 103-140 °C.

Amine functionality, such as that present in the piperidinyd phthalazine of formula
{4}, cant be deprotected and further reacted to give additional compounds of the invention.
Methods for introducing and removing nitrogen and oxygen protecting groups are well

. ) . ) ~ T N . N . . . ~ e d
known in the art (see, e.u., Greene and Wats, Protective Groups in QOrganic Synthesis, 37

i5 | Ed., Joha Wiley and Sons, New York, (19991, For example, boc deprotection of the

amino piperidiny phthalazine of formula (4) can be accomplished under acidic



cr NNNO O/ Conbine 1.4-dichlorophthalazine (5.00
g, 24.6 riunol), tew butyl
WOoreiobst345pd peri di n- 4- yDear bamate (5.54 g, 25. 8 PamU$2009/039065
and pot assi um carbonate (29,5 innol; 4.08
g) N-net hyl pyrrolidone (50.0 m.), Heat the reaction
m xture at 80 'C for 53 days and pour the reaction
m xture into ice water. Filter via vacuumfiltration
to obtain a yellow sh solid and dry at room
tenperature in a vacuum ovem.~Purify by silica ge
chromat ography (1 :1, hexane:ethyl acetate) to obtain
t he desired product (5.79 g, 62% . ES/IMS nilz. 377.2
( Wuli)nonmm@cépsh h‘t(b(\gs’ﬁ sleleeiras nfipoEg e agd| Alternatively, HCY can be
ﬂgﬂ £0098 aRhdy Qﬁlgﬁ@qudl(l&l (%u.g! i Lﬁ%‘lmlq)ﬁuti&ﬁw ah leg)ﬁd
net hyI(p|perldln-4-yl)carbalnate (5. 2 1),
t Fiherhyican mehpeianiiucae 531-30 Harstlyw ﬁHﬂ fmm(aesmwww@ of
I QRGN 1 KLHAEHRLI8RnG BB T fay& QbnMBlddlor GRRRL 84 e 1t
consunption of Starting material, After cooling

5 palhlarabyiophie ope deliqden terest tha eutr@ﬂaﬂ%@ﬁama!éwsm Mﬁ prefated as

W e Gbietshivd n@ERBIbn@NGhesh aM4 Lo ;Mﬁ% St 8 BA% a»tf%nﬁ Wo the

or gani ¢ | ayer and 15dry mnth My SO. lter, then

Cc SRCERR? aP anninygeisdnspyel gypofaRduy e@’tﬂnf‘iLn g ¢ EgPHgeigydine

f L.ﬁﬁh a@xhﬁt%%x@rgﬁxr @:Mzt&&g&&% H@Jt ha E}an ihd¥ solvent such as

di chl oronet hane) to obtain the tide conpound (7.6 g,

5¢ty§ OO ¢F fxaapd g beagsdchyas rpig Rz g gRidee to give an amide

o ff &Qn;%'dﬁd/ bt Formuyla 1. Mtumm\d\ a compound of formula {3} can he acylated using

t net hyl (1- (4- (4-(trifluoronethyl)phenyDphthal azi h-1-y1 ~
BRFERIGE engoic yeithyi BaRARRSIaf chuihing reapgopest s EYBOP dngad

ngppnghbngégﬁ@ shal Qsm@l@«ti §§§L Mnih mﬂ)&&b% Qucdilub BB Gmethane or

nmonohydr at c

¢ wwé ?och@&ghtv isw&sisﬁalﬁpﬂéﬂ‘wgl»wﬁm gy drpshlorige ang 1-

A1 i OX B0k R0 1'13“@}30@@ SproldoRini(sdetnsMnp . Bubbl e

nltrogen through the reaction mxture Ibr S wnn Add

I3 kri s( ahtiseryely d‘e‘n‘é‘é‘lf%t’lé’h?‘}“}@iPfﬁ&ﬁ#?ﬁmiu’m\ peyeq vitlparN-
B LridieDs- D) enzBURD @Rl {@Qﬁ{] a 5&&7‘&%&&9@ abRGLS RBGLHRD (SNAD

m xture for another 5 min. |ljicat the seal ed reaction
v asBTioyshy dgsoibed lonaige 1 sl wisgreonpoupgef formulapg §ar

t b@ilﬁﬁﬁﬂ]t |*@i@r1&@ 08 4B FAEOUBN dpotirhp6ae @eleniiadh /I BY
Y acetate. Concentrate in var::tio and purjfy

¢ F?é’[%é b pigprscig-hearRe frramlad d. I8 HicgmaEisy Pé«bhyt

20 ( Q4 E0nicel Rincale @t 1 hexald €)w LR« aRLBII ot Remldat] €

conpound (O 170 g (65% . ES/MS nlz 486.8 (Mrll. 10

Pr epar’ ét‘f bih, gy CT\’P‘N @{ (ﬁg, 1h|l:|_¢gi(qm(;uzph€t compounds of formmda (2} n

| Kb ﬁ%qrg&;@wn)&dm@wém Rpalhagifaily MepRlRE hdhdds 4ndfi O

e di hydroch] oride’
those described herein or by using procedures that are established in the art. For example,

a 2-phenylcarbonyl benzoic acid, generated from a Grignard reaction of a phenyl bromide

o
L

with phthalic anhydride, can he cyelized with hvdrazine to give a 4-phenyl-2H-
phthalazin-i-one. Subseguent treatment with phosphoreous oxvehloride provides the |-
chlore-4-phenyl-phthalazine of formula (23 Alematively, L 4-dichlorophthalazing can
be reacted with a phenyl boronie acid in a Suzuki cross-coupling reaction o give the

corresponding §-chloro-d-phenyl-phthalazine of formula (2).




Add hydrogen chloride (4.0 N in dioxane, 20 int:, 80.0
mol) to eri-butyl nethyl 15(1-(4-(4-(

wao eiobhidgnsromet hyl ) phertyl ) pht hal azi n- 1- y1) pi per PCi/ns2009/§39065

)e;,irbamate (0.158 g,, 0.325 inntol). Stir at room
tenperature overni ght. Renove sol vents under reduced
pressure. Use the crude nmaterial (0,169 g, >100% as
is ES Msint-i 387.0 (NI-11). Preparation 12
20t er-Butyl 1-(4-(4-cyanophenyl)phthal azi n-1-yl | pi per
Wn -4-y1( nethyl)c arbamat e®Charge a pressure tube
wWth ter/-butyl
1- (4-chl oroph-thal azi n-1-y1) pi peri di n-4-
y1( et hyDear bamat e (400 ntfchem@® mmol ), 1, 4- di oxane
(12 m.), water (4 m"), 4- cyanophenyl onic acid
(467 ;f;ﬁ'tbs" 3.18 mi nd), and cesium carbofatg (1.40 Rg
4.24 *;m?l ). ByhPle,nitrogen ¥Atbugh the ?rézictfi“tm F
mgtuff e -or 5 mn./ Adsbe( SP-4-1) - G N F%
25bi sk s (1, 1- di met hyl et hyl ) (4- met hoxyphefyl, )ﬁﬁ{)sph?“nc
- KF] digghl or o- pal kadi um (atr.. (wem 2007, 72, 5104-5112)
(36.0 ng, 0.053 nmol). BL’_BT)N»}’II tregen through the
reaction mxture for a few nmi nutegeand seal theters
reaction ve/gsmgl. Heat the reacCtion at 90 C. ovgrnight.
Filter the g eg:}cti on m xt ur€ through a sili ca,____c\lel pad
el uting-w t h-gt hyl~acgt ate. Renpve the sol vgnts under
r edrcéd ssurei and-purify the resulting residue— |
usi ng §T1 j c¥'80gerchrBfat ography (30: 70&teth P-N N ,
acet at e: hexane) to obtain the title conpound 0. 392 g, R
ES/M5 M Z 43%te 3(M-1). -14- Preparation 13 4 (8)
-(4-(4-(M e{ hyla mo)p iperid in- | -yl)phthal argt g
-vhenzoni trte d hydrochl oride Prepar & t e, .
title conpogmd. by essentially fol | owing“the jpr.ocedyre
as descri bé\d ¥n 5Pr eparation | lusing. reil-butyk” &
1- (4- gA-gygnoghenyN) ght hal azi n-1-y1) p-Reridin-4- gl g
y1(mehbyl ) canbai nare 0.385 g, 0.868¢mpl). Use t )
crude :material (0.378 g, >100% as |},S"§1 n ,Strbse‘émgnt}"“‘?
reacti onsiSESIMS miz 3#d4. X (M. 1) EPr"‘e%a?éN oﬁ“i‘fgf ST
101- (4- Cllor opht hal a2{ n~TAy1) - N- et hyipi peridi R - ami™
e dt hydrochloride -Adg hydfogen chloride (4,0 in
&oxalic, 100 m*#: MO0R'mmot’) to a sol uijpnp of
teri-butyl &7CLOH ‘
1- (4-chl oroplithal azi n-.l-yllpi per gdi ngd- (%J:{:'T)uc;arb
amate (7.60 g; I1,00 €qujv; 202ommok) i n nmetbandt (100
triL). Stir at rgomt é’ﬁ’g{er atu( e %ﬂeb?mﬁ Renove t he
sol vent underRﬁ"é’{dﬁg_éerd({pr)és urg~tio gbtlajn the title
conpound (7.0514,7100%™N ESIVs R5H z %77.2 (1\4+1).
Preparation 15 . N. 4 44-Chl gnepht hal azi n-
PR L S
| afophtihgbiazie 204h Syd ) - N\ aelwophhfesiicdbnad barkael @ith a 4-
i hydr m:ljlnor\i de (1.01 g. 2. %9 i miol ) gnd triethyliunine
( 3750 fpc protegfcERIDETHYR) (Y2 ih2 PR WEFat Kotk é“ct‘ 8oL,
ghiéﬁz_lj?iplgr,ﬂ@i&)ﬁ@ﬁﬁﬁhmﬁ{) \(\i‘iiﬂszl %ﬁr{}prﬁ:{cgﬁﬁgagﬂh ;% rﬂl@tﬁ%ﬂﬁn ca{%{nmic or
-trifluoropet hyt henzo Qride (0.46 inL, 3.12
1 Bl e P SR PO UG IS & F OB by Aa Ghd
S bid m@hod, SOMEERREF al ddivPoOMer Rirghhk (7 )CanBeRpfalcRdbed a

resi due and purify using silica gd chromatography. .
Rt R TR A N L T R A DA
t it olcampeH Addi(ilmdhe@ancBOM a bilShMD aftrizthd BBund 1§ N1 amide




woe@pas4ri on 15,

Loy

i

23

15- Prepare the am des in the table bel ow by
essentially follow ng the procedure described in
using the appropriate acid chPGF/U8®09/039065
Prep Chem cal name ES/M5S mz 16 N-( 1 -(4-( hloroph
thalazi n-1 - yl)pip efi din-4-yl1)-3-cyano-N 406. 2
nmet hyl benzam de (Mtl.) 17 N--( 1 -(4-Ch | oroph thal azi
n-1 -yI)p iperi din-4-yl1)-5 -fl uoro-N 467.2

met hyl-2-(trifl uoromet hyl)benzam de (Mrl) 18 W4.1
-(4- Ch lo roph tha lazi n-1%vyl)piperi d i
n-4-yl)-K-nme thy |.-4- 465.7 (tr|II

uor onet hoxy) benzami de

} itopuaul Fi‘}arof\bfphém?b’)'pwglwamizﬁ LSS n‘{:‘ﬁj)p%é‘r Ml"wdwya} N-

”?Jb'@ﬁ/th el phdal 1r I} l*Jolf:')q LotR exﬁ@ Q?( X}}JR)%@&@%L\%QH thﬁ(:q{tgﬁhh%s' 1% ®OP

nmbi ne net uor o- phenyl) ph
t h%ﬂ apftpe 11)%*- ST i peihy id%“ﬁ‘f An angiper] spehyANetndsiechioroorthige at

0y RQ0 APRkdre of LdnES MR B 6B bt M 1:(3-dRnBR 1Rk o R
ethyltcarboditmide hvdrochionde with an appropriate solvent sach as DMF. In Step 7, the
phthalazinyl chloride of formula {9} 15 reacted with a phenylboronic acid under Suak~
Mivaura cross coupling conditions.  The skilled artisan will recognize that there are a
variety of condittons useful for facihtaung such cross-coupling reactions. The reaction
conditions make ase of a suitable solvent such as dioxane/water. The reaction s
accomplished in the presence of a base such as potassium phosphate tribasie
monohvdrate, sodien carbonate, potassium carbonate, or cesium carbonate. The reaction
takes place in the presence of a palladiwm catalyst such as
tris{dibenzyvlidencacetone)dipalladium (0} with tricyclohexylphosphine or {(SP-4-1)-
is{bis(1, I-dimethyviethyh(4-methoxyphenyl jphosphine-«P [dichloro-palladivm (prepared
according to the synthesis of catadyst Do J Org. Chem. 200772, 3104-5112} under an
mert atmosphere at a temperature of about 80-160 °C o give a compound of Formula L

Ahernatively, the phthalaziny? chloride of formula (7) can be sntially coupled
with a phenyl boronic acid as shown i Step 2 under Suzuki-Mivawra conditions as
described previcnsly to give a phenyiphthalazine of formuda (4). In Step 3, a conpound
of fornwla (4) can be deprotected and then acylated as shown in Step 4 at the mmme using
a substituted benzoyl chloride or phenyl carboxylic acid as described previously to give a

compaound of Formula L

The following Preparations and Examples are provided to ilustrate the invention
in further detai! and represent typical syntheses of the compoonds of Formula L The
names of the compounds of the prosent invention are generally provided by ChemDraw

Lira® 10O,

Preparation 1
{ 1-{4-(d-Fluoro-phenyhphthalazin-1-vi|-piperidin-4-y1} -methyi-carbamic acid reri-butyl

ester



10di chl oronmet hane (2 nilL) at room tenperature. Add
4-(trifluoronethoxy)-benzoyl chloride (100 ng. O, 45

WOR@PN345e4 t he mi xture and stir at room tenper aRCr/ES2009/039065

T2y

20

overni ght. Concentrate the reaction m xture and purify
the resulting residue by flash chromatography (20'5:1,
hexane: et hyl acetate:2 Mammonia in nmethanol). Add 1 N
in diethyl ether to a solution of the isolated product
i n di ehl oronet hanenet hanol and 15renove the sol vents
under a streamof nitrogen gHs to yield the title
conpound as a solid (98 ng, 58%. ES/M5S mz 525.0
(N%l) Al ternate procedure: Add 1-

4- (4-fl uoro-phenyl) - phthﬁ”ﬁ@2|n 1.-yll -piperidin-4-yl}
-met hyl - ani ne_hydrochl orhde/(58 g, 155 nmol) to
1, 4-di oxanc (580 qmi/) N\ Add L1 jeth é\ém\g&(% nE, 20
622 innol) and stir\Lbr ann\ .....
4-(trifluoromethoxy)benzoyl chlorldé (24 m_, 155 nmol )

dropwi se over a period of 20 min. Stir for one hour at
anbi entdd b#‘é‘ép-&t(dﬁ‘@m operery Wattidplagine00 V) 1 exmpl éa @ witttlan of

e;nh%k i-ﬂﬁ&fcﬁi Ly («@a@ﬁnﬁ@ m.)d’ ARt CONE BT A4S u'ixt?ﬁn P{?Qa”' ¢

portion -16- under reduced pressure.” " Purify t
r esmvtammgr%péé eddet byl iR whhtibgr gAY 'C Gofidag. Wigshive
SEi%lgabté?{gﬁq{‘sﬂg&c@\ﬂggl‘ogcgliuiglg % ixl ;&ﬁwpt,.} glg o (b% n]glﬂgw J‘l %has& with
t otdbened EE8HE.tand etramelc whdd Tsahdu hmbmt oP\@ify (e resdithng
a Lt 1 MEL AREE f 20
AESRNLHARR LR G Rl b5 tﬂr,g;;éhmrggk@ -2 p,ﬁ?ma i?
4nfthgian go plebiiie flpletriradoalzi asobid (4g9f -390 ’ “peERH g PE (M+1),
\Y .fl uoromet hoxy- ben7am de (58 g, | 11
Nk@&&n'lOéﬁhh' e (40 in one portion. Stir for 12
Concerffweltiee nghvipRregdibuing-caByhlactt /t-hanprese] (3 £ati8 shyol),
fi . d id. iR at: st (S0
o \l/ ecblﬁl gﬁ Qinﬂuogg tnl;]ﬁ pﬁtﬁaela??rlu {I *é @07\59%%3{1” Qxﬁ@g@s\mﬂ#?‘gb&a& {80
sel578 n(nztkﬁ} 19 dxr@fﬂ@)@ sulEgy( NE A 45(2@.40%:}1(: Mjture k) 110 *Cior 3 h
1 I \ il
LEELSRALE TP SIS LS. R 01
Extanplide bt fltuspngidtdneinappeopr dvae &1 doie te oo d@ uﬂe uﬁspound
E}QS@&F‘ ’§ } (1A sBENRgy em%uﬁst«' &M@pt s ES/MB nitz
oroBhenyI?pht al azi n- o
yl ) pi pEriag the girgrynyipbiinbeiyd 1 the table below by cesentially fotlowing the

( {a%f u}éQﬂﬁ@'i%td @wx Qpbzetﬂgz@y" %ﬁo W%}Q%Q e 'h@?olemiamu and tBOC

orogh eny I n-
|rﬁm@@ﬁm@mnmnuy }-N—nethyt 3- ( tri fluorone t hyl
) bg ES/VS wiz
5 ,s\-'lf;:th}:-‘i‘f{}*{_f%jp»h'e:n}fiphfha}azm1~}r1}.p1pendmn4nyl_1§~ 4192 OM+1)
carbanuc acid fert-butyl ester
3 sfe;-.f—But)-'i i—{4-(4—ﬁu0rophm)-'iﬁlphihaiazin—3% -yDpiperidin- 4232 (M+13
d-vicarhamate
4 .?’er‘l’—?%ut'y‘i t-{4-pheaylphthalazin- -yDpiperidin-4- 405.2 (M1
yicarbamate

Preparation §

{1-{4-{4-Fhaoro-phenylphthalazin-1 -yipiperidin-4-vi i methylamine



509,2 (M+ 1 ) N4 1-(444-F | uoroph enyl)phth al; Az
in-1- yl)piperidin-4-yl)-,V-nethyl -

W@ 2009fi3450¢ onet hyl ) benzam de hydrochl ori de N4 BCT/US2009/039065

10

o
L

24

- (444- Fl uor opheny Opht hal azin-1- vy
i) pi peridin-4-yl)-Nnethyt-2-
(trifluoronettioxy)benzam de hydrochl ori de 2-C F3
2-0CF3 509,2 575,2 (ML-1) 6 8 2 ,6-D flu oro-MN

- (444-11 uoropheflyi)pht. hala2|n1 yl)piperi di n-4 -y
1) - N- et hyl benzam i de hydr ochior i de
2- Fl uor o- N\d1- (4- (4-fl uorophenyl) pht hal azi n- -
y1) pi peridi n-4-y1)-N nethyl-6- WfIl uoronet hypbenzam de
hydrochloride N4 1 (444< rophenyl) phtha laz in-1-
y Op iperidi n-4-yl1)-Nne 2,5- bi s( tr i Fluo

rome thy]) bcnza EL{HERLMW rkT gfdc 2-F, 6-F 6-(F3

2-CF3, 5-CF i 477.2'847.7 (:M+1)\....5f7 9 2-F

tuoro- N4l -(4-(4-fluorophenyl)phthal a zin- -

yl) pi p«gm idﬁm)rﬂxmytjg, ’y_icﬁ Nt ‘g [a-sghustion of { 1-]4~{4-Huoro-

(bﬂ H@@ng&th¥PB$Hé%¥hQ9 AVHQGRLQL 98 187 bud(Frer @250
1%1 2 numol} in dichioromethane (100 mb). Sor the reaction at room tesperature
overnight, and concentrate vader rechuced pressure. Dissolve the resulting residue i
dichloromethane and wash with 1 N NaOH and brine. Dry the organic phase with sodium
sulfate, filter, and concentrate under reduced prossure. Crystallize the title compound
from hexane/dichloromethane to obtain the title compound (8.46 g, 98%). ESMS nvz
3372 (M1
Alternate procedare (isolated as the hydrochlonide):

Conmbine tolucne (300 mL) sud methanol (30 mby at 10 °C, Add scetyl chloride
{29 mlL., 410 mmol) dropwise over 20 min. Maintain the temperature below 15 °C dwring
the addition. Add {1-[4-{4d-fluoro-phenyi)-phthalazin-1-vl-piperslin-d-yi i -methyl-
carbamic acid fer-butvl ester (71 g, 164 mmol). Heat the shury to 35°C for 2 b Cool
the shurry to ambient temperature and collect the sohid by filtration. Pry in g vacuum
oven at 40 °C for 12 b to provide the tide compound as a white solid (58 g, 95%). ESAS
miz 337 (M)

Prepare the anprotected ansinopiperidinyviphthalazings in the table below by
essentially following the procedure described 1 Preparation 3, using the appropriate

{BOC protected aminopipenidinyiphthalazine:

Prep Chemical pame ES/ “b
m/z
TS
6 | Methyl -(d-pheayiphthalazin-1-viipiperidin-d-vij-aming {i‘l{if}
7 | I-(4-(4-Fluorophenyhphthalazin-1-vDpiperidu-d-amine (1‘;:1“ \
ETIEY
8 | 1-(4-Phenyiphthalazin~1-vhpipenidin-4-amune (;(;\; N

Preparation 9

tfert-Butyl 1-(d-chiorophthalazin- -vhipipendin-d-vi(methyDearbamate



2,44D chloro-N-( | -(4-(4-fl uoropheny Opt) tha | azi
nl-yl)pi peridi n-4-yl)-N nethyl benzami de

wWhyaposdsiori de 2-Cl, 4-Cl1 _ 509.0 (M- 1) ., BAT/US2009/039065

Loy

20

2,4,6-Trifluoro-N-(1-(4-(4- fitiorophenyl)phthal azin-
| -yl)piperidin-4-).-JV- nethyl benzam de hydrochl ori de
2-F, 4 F, 6-F 495.0 (M+l) 12 13 5-1

I noro- N-(144- (4-fluorophenyl)phthal azin- 1- ....,1)pi
perid in-4-y 0- AT-nethyl -2- -iu-inethybbenza' de
hydrochl ori de 3-F luoro-i\-IF¥--(444-u . opheny
Ophdialaz in- | - yl)piperi din-4-yl)- iV-nediyi -4-
(trifi uoronethyl )benzarni de hydrochl oride 2-CF . _
-F4-0-'3 57)7,0 04+1) ("5"27 0 14 2-F

| uoro-N-(1-(4-(4-11 uoko her}yl)phthal azin-1 -

yl) pi peridin-4-yl)-d, ety

(trifluoromethyl benzarm;qie hydfochL@rl de 2-Chloro-M |
44- (4-ftuorophenyl)phtlzin- I.- y; II;Rl—perld in-4-yl 3-
N-nmet hyl1l-5- (tri fl uoronethyl)benza m de.

hydroc ?ili{'%{iliilt‘;jle,%éii\@&;ropﬁf&‘f az’me%ﬁ‘% &:q: %w n%s%gl} Ia**(;)éutxl 1.)

543. 0
methvi{pipendin-4-yhcarbamate (3.54 g, 25.8 nunol), and potasshen carbonate {29.5

mmol; 4.08 g} in N-methvipyrrolidone {33.0 mL). Heat the reaction nuxtare at 80 *C for
3 days and pour the reaction mixtare o ice water. Filter via vacuum filtration to obtain
a vellowish solid and dry at room temperature in a vacoum oven. Purify by silica gel
chromatography {111, hexane:ethyl acetate) to obtan the desired product (5.79 g, 62%).
ESMS mifz 3772 (M+1).
Alternate procedure:
Combine 1, d-dichiorophthalazine (7 .64 g, 35.4 mmwol), fert-butyl
methy {piperidin-d-vicarbamate (3.34 g, 37.2 mmel), wicthvlamine (7.4 mi, 53,1 sunol)
and DMSO (85 mb). Heat the reaction mixture gt 85 °C for 3 days or until complete
consamption of starting material. After cooling, transfer the reaction mixture to a
separatory funnel with dicthyl cther and wash with water. Separate the organic laver and
dry with MgSO,, filter, then concentrate in vacuo. Purify the resulting residue by flash
chromatography {0- 1% methanol in dichloromethane) to obtain the title compound (7.6
g, §7%). ES/MS miz 377.2 (M 1)
Preparation 10
tert-Butyl methyl(1-(4-{4-(rifleoromethyhphenyiphthalazin- L-vlpiperidin-4-

yhcarbamate

£ i\\. f’?
3 \ \ /'f “““ \ /
Frprod Nl =N N
7 N/ Y \ ./
Foows e A )
i
Charge a microwave vessel with fer-butyl 1-{d-chiorophthalazin- 1-yl)piperidin-4-

vi(methyDearbamate (0.201 g, 0.534 mmol}, 4-(riflaoromethyDphenyiboromic acid (122

o



(\4+1) 16 , 3-Chloro-2-fluoro-N(144-(4- fluoropheny
Dohthalaz in- | -yl)piperi din-4-y )- -V- ne
W@ R40o9A3674 1ri fi uorornet hyl ) benzam de hydr ochl BET/ti82009/039065
1-3-C1,- CF3 17 19
N- (1- (4- (4- Fl uor ophenyl)pht alnin-1- yl)p iper idi
n-4-yl)-N-methyl--;,- (triff uorormthoxy)benzam de
hydr ochl ori de
2mgh-BOOBNP ). Palss psREpREREI PRI EEIHDE. 0.907 mmol),
r)nQinﬁJ\ﬂ &F\)sﬁﬁif}a M&)m'\l‘wﬁﬁimﬁ Il?e{rlld@mng@ B&i%@%ﬂz&ﬁ! dﬁﬁ;}
lor o- - fl uorophe y O I pe
i &“'P*‘ %91210&‘1[9“19&1%“@1‘hW'Bféﬁ“‘Z\“anidé‘“ﬁyﬂﬁ‘é‘)chl or| de k- -)
3fril@‘ﬁ%n%m@ém%a%gméﬂm(M(b)) {()41775 anﬁm; ot B nigBech 1
hl or o- N- 4- (4-11uorophenyl)ph tha laz . -
y Bptysé rﬂl*—dmﬂ‘ﬂl POLKE RETHWFEDE AYE | friﬁda@e Fpbe oKD icael a
4 fer Qo dMiorlond hidd ar 156€ Pass tieraaction mixture through a silica gel pad

eluting with ethyl acetate. Concentrate in vaowo and purtfy the resalting residue using

Loy

sifica gel chromatography (3070, ethyl acetatchexane) to obtain the title compound

{0.170 g (65%)). ES/MS vz 486 8 (M1,

Preparation 11
NeMethyl- F-(4-{4-(triffoaromethyhpheny Dphthalazin- vDipipendin-4-amine
dibydrochloride
Add bydrogen chloride (4.0 N 1o dioxane, 20 ml; 30.0 mamol) to ert-butyl methyl
I3 (1-(d-G-{mflouromethyDphenyDphthalaznin- -y Dpiperidin-d-yhcarbamate (0158 ¢ 11325
mmol}y. Stir at room terperature overnight. Remove solvents under reduced pressure.

Use the crude matenial (0,169 g, >100%) as s, ES/MS wiz 3870 (M1}

Preparation 12
20 feri-Butvl 1-{4-(d-cyanophenyliphthalazin-1-vDpiperidin-d-y{methvhicarbamate
Charge a pressure tube with fere-butyl I-(4-chlorophthalazin~L~ylipiperidin-4-
vi(methvlcarbamate (400 mg, 1.06 nunal), 1 d-dioxane (12 mb}, water {4 mb), 4~
cyanophenylboronic acid {467 my, 3.18 nunod), and cesium carbonate (1.40 g, 424

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

o
14

bis[bis(1, I -dimethvlethyD{d-methosyphenyDphosphine-w P ldichloro-palladivm (/. Org.
Chem. 200772, 3104-3112) (36.0 myg, 0.053 nunol). Bubble nitvogen through the
reaction mixture for a few munuvtes and seal the reaction vessel Heat the reaction at 90 °C
overnight. Filter the reaction mixtwre through a silica gel pad eluting with ethyl acetate.
Remove the solvents under reduced pressure gad punify the resulting residue using silica
30 gel chromatography (34170, ethyl acetate:hexane} to obtain the title compound (0.392 ¢,
R3%). ES/MS miz 4442 (M1,



22 2,4- Difluoro-N(1-(444- fluorophen yl)ph thal az-
1-yl)piperidifl-4-yl)-N nethyl benzam de hydrochl ori de
WO 2009H34574 = = = = = = = = e e e e e e oo e e PCF/US2009/039065

-------- 2-F tuoro-N-(1.(4-0-fluorophenyl)phthal a

zin- ylvipe r idi n-4-y | )-1V-rnethyl -

(trifluoronethypbenzanide hydrochloride 2-F, 4-F 2-F.
-F3 477.0 (Mt 1) ,527.0 (M+ 1) 23

N-(1-(4-(4- Fluorophenyl)phthala2|n- (.

yl ) piperidin-4-y1)-iNi-methy#2 4- b i s(

triflui-irol nethy Cben-La/nide. hydrochloride 2-CF ;.

4- . T:i 577,0 OW 1) -18- 24 4-Cyano- N4l
-(4-(4-fluorophenyl)plithal azin-lyi)piperidin-4-y1.)-N

- met hyl benzam de hydrochpQpidges1 N 466.2 (M+1) 25

2,6-Dichloro-N-(1-(4-(4-f1 uoropheny Opt) tha

| azidnis- (5}1<)19ﬁ‘1p*é\*‘ii’@ﬁwt$dsﬂil)kiwlﬁﬁt"ﬁy’l*b‘éﬁ@wﬂé{ét dihvdrochloride

hydr ochl, H tg@m% ‘;%fpo@\dq;s :,ssm%a fgi ((\Mléﬂlg)prmedug.ﬁm Jeseribed in

_ -Cyano- oroghen pht hal azi n- 1-
3 va-pfjewnduinm" iﬁ’if)'b%\!’irfé“l( y*r%beﬁﬁ*zm)ln}hihaléﬂwdﬁwh%wde

vi(methvlcarbamate (0.385 g, U.868 mmol}. Use the crade material (0.378 g, >100%} as

is in subsequent reactions. ES/MS m/z 344.2 (M= 1)

Preparation 14
i0 E-(4-Chlorophthalazin- L-yD-N-methyvipipendin-d-amine dihvdrochioride
Add hydrogen chionide (4.0 N in dioxane, 100 mL; 400 mmeol) to a solution of
teri-butyt 1-(Ch-chilorophthatazin- L-yDipiperidin-4-vl(methylcarbamate {7.60 g 1.00
cquiv: 20.2 mmol) in methanol {100 s}, Stir af roont temperature one hour, Remove
the solvent under reduced pressure to obtain the title comapound (7.05 g, 100%). ES/MS

5 w2 2772 (M1

Preparation 15

N-(1-{4-Chlorophthalazin- L-yDpiperidin-d-v-N-methyl-2-(iriflnoromethyDbenzamide

20 Combine 1-(4-chlorophthalazin-1-vl}-AMmethyipipenidin-4-apune dihydrochlonde
{101 g 2.89 mmol) and tricthviamime (1.2 mb, 5.61 nunol} w dichloromethane (30 mlL).
Flush the regetion vial with nitrogen and add 3-trifluoromethyibenzoyl chioride (0.46 ml,
3,12 mnol). Place the reaction under a nitrogen hlanket and stir at room temperature
overnight. Concentrate to a residue and purify using silica gel chromatography (0-10%

25 methanol in dichioromethane) to obtain the title compound (1.11 g, 86%:). ESMS nyiz

4492 (M),



3-CN 466.2 27 2
4- Chl oro-N-(144- (4-fl uorophenyl) pht hal azi n- 1-

WO 200913457per i di nA-yl) - Ar-net hyl-2- . PCT/US2009/039065

123

¢

rifluoromethyl,ibenzam de hydrochl oride

2,4-Di chloro-5-fluoro-AL(I-(4-(4-

f luor ophenyl ) pht hal azi n-1 -yl ) pi peridin-4-yl.)-N

et hyl benzam de hydrochloride 2-CF.i, 4-Cl1L 2-C. 4-C
5-F 542.6 576 6 ' 29 3

5- Chl or o- AL( 1- (4- (4-f 1 uor ophéhyl ) pht hal azi n-

lyl ) pi peridin-4-y1.)-iV-nethyl -
(trifIuoronethyj)benzanide hydrochl ori de

A- FI t i pgeal¢ amdossn 1) sghdy e byisyphabaibevipg the prosedure
YhdsPiRank 5‘115‘103&3{ 1)115111%1@&3&%&:1& acid chloride:
(trifluoronethyl)benzam de hydrochl ori de. 2-CE3. . 5-Cl
2- Chpdy 4-F 577.0 Alteqﬂ@h%$pﬁgg§dure to Exanpl e ESIMS
Adg_1"1-14-(4-fl uoro-pheny a.laziine m/z
hydr g¢ hlor - @te( }(hﬁﬁphﬂmiiam Qﬂ@})i}ﬁﬂhﬁlr&«i tio-3wakerN-( 500 mLyodd
form a sﬁu@mmﬁzﬁﬂ&,pota55|un150arbonate until the (pH

I STTOAue T H00 ) T

oA 91 J&"‘(‘"}{ ANCHEREN Rl ');H e it \"1‘ FhiotaL
Vi 30}.0 Stn}fnkq_ t'( ﬂ\f@JOD‘Fﬁ@l@]}éﬁQxL&hd{ I ssol ve. Sepat ate fH]rq}
or gani¢—tayer —and concentrate to a ctear ort—(74
220 el Y-t lt@-(éfhprggpighaiazan~} ~yDpiperidin-d-yi}-N-methyl-4-~ 46*& 2
1- 14- (4-(rithpopsthprebyrrynngnt hal azi n-1 -yl kpi peri di p-4¥thy}
| -methyl-am ne. Conbine T I-14-(4-11 uoro-ph

enyl) - ph that azin- I-yII-% perldln 4-y1l -methyl -am ne
(12 g, 35 mml), pyridi nefgzoerieil, 247 mmol) and

1, 4-di O)Qaﬂe(niﬁmgzomplu)rwﬁ tth{ uit;pﬁ-»@ggﬁ&ﬁﬁii 91@-?5 ﬁ[th%Q—‘f o Sd

Add di chl or onet hane lurry ib

4- titioro-2-( itrﬁhwsea&%w%w&wéﬁz6ssi*f~hief|*11Lor| de (6 5
nil.., 43 mmol) dropw se over apgriod of 20 mn. Stir
i br 2 I1, Pour the m tu?e into water (100extract with

di ehl or onet hane 0 @rﬁ and\poncentraté finder
reduced pressuiel | 'fy e > reshidug= f ¥akh
chromat ogr aphy (11, eyl acetav 2\ gﬁ@) to yield
the product as a mhlte solid (1093 gr | 555% . Add

441 UQF(QMN’;L dhethy] hvl 1 -P-(4-fluoro-phenyDphidy zia;*m«i—xi tpipenidin-4-
-14- (4-fluom hen51) phthal a7in-1-y11-plperidiri-4-yll

- KE ey lagpine 2 Lag. 0389 oweli vipdy baredidl %l@ﬁ-( 4.8 gpuoligngs
r ambaonk Ehaﬁ@(l w}% x@é%ﬁufﬁkhtsre oleX —@hﬂﬁ@m&h&ﬁ@( }aberf%gxq

met hanol (30 ) t honogenous sol uti on.
hydpiétye Hcne: &rﬁ*d@m mﬂznoﬂgwfs@wumwmwww@@%%w w

19 okcbnikddlshe AN A dicOX@B&in AR bMRL esiae Q\H@“QOY tion.
Allow to stir for one hour and coneennzte to

v PR adv(ded: T iksssiivbircang: dy gy 1y a‘éﬁ}mﬁ”@?’@ll N R

f Q{dté@; 1Rt 10 3R0tulord T sRREALMN Fh8 L il el A RNBRAHDG B oBand
white. solid (9.5 g, 85 14 ES/MB, 111'z 527.0 (Mt-1).

remove the solvents under a stream of nitrogen gas to vield the titte compound as a solid
{98 mg, 38%). ESMS miz 525.0 (M1},
Alternate procedure:

Add {1-{4-{d-Tluoro~phenyl)-phthalazin~ I ~yi}-piperidin-d-vl} -methyl-amine
hydrochloride (38 g, 155 mmol} to | 4-dioxane (380 mbL). Add tricthylamine (8¢ ml,
622 mmol} and stir for 20 min. Add 4-(mnfluoromethoxy thenzovl chloride {24 mi, 153
mmol} dropwise over a periad of 20 min, Stir for one howr at anmbient temperapure. Add

water {180 ml), extract with othyl acetate {200 mb}, and concentrate the organic portion



5Exanpl e 31
44' | uor o- N- net hyl - N- (144- phenylpht halazi n-1-y1) pi perid

WO po0dAg4EY4 2- (trifl uoronmet hyCbenzam de hydr ochP@F/US09/039065

Conbi ne

met hyl - [ 1- (4- pl i enyl pht hal azi n-1-y1) pi peridi n-4-yl
[-am neny, 2.5 10mmol), triethylanine (.05 mL., 7.54
nmol ) and di ehl oronet hane (20 m..) at room
tenperature, Add 44| uoro- 2- (trllluoronethyl)benzoyl
chloride (683 ng, 3.01 mmol y'&¢o the mixture and stir
at room tenperature overni ght Concentrate the reaction
m xture and purify the resulting residue by flash

c hrdsrritherge apkiy Fon: e repdtingresiduc y Byh chestaephy. puting
AR Bin :ic&at@%% J?'a:ri%)\ﬂmgﬁlqa s N é\@k pkd’iug'ﬁ@ﬁ Bythri&Y Befss L0

a_solution of the isol product i
di €l dromdtcraineiengtthalorit qﬂiﬂlﬂt’ t“’t'h@ ﬁﬂésﬁq’itﬂ? hof--sofd gty

t th&mﬁk Rt Be bk 68 QMMQQ 26 Tk 3518 70:38 % m@Sﬁl\ﬁdm\ﬁz’

5009. are the anmdes in the tab

b&i- fdv@qng*ésg\éhﬂnawgﬂ P -SIHPERIHG-t R e *gﬁ@@éﬁdﬂﬂ%@@@hwed

| BB AP R BT 1 mMsh ngaiu&ﬁ @PRE ORI dndb&riaei &irehl 10 de.
|solate the HClsalt by filtration or by evaporating

¢ Renesraeie? voinac el dle phesirinBEn Flide RubatoldBrt s
ES’(LMug Umnz'xt 32 £Nm LNE L}h Yd aiN‘r&t 1L uﬂé AsoRRenyk sRhtibabiagt o

n-1- yl)piperid 11) - (tr |uoronethoxyThenzanlae
hyd‘wbéh‘ﬂéhnaé @{Uc‘z pan 50 7. '> 04+1) -20- 33 ,V-Methy

I-(1- (;449;&6(;& Qn}ﬁ&ah 1R%anke bel (%! )opkfﬁ;@lﬁiaﬂ{ @ﬂiﬂ\siﬁl)ﬂw‘bmuduu
(trifluomret ox%@ erzalnl dc ‘hydrochl oride 4-0 .2
%i

( Rpspybed gy Exam wym R etk g SRRt hat azi n- | -
yl) pi peridin-4-y1)-2- (tp+i|uoronethy| ) benzanai de
hydr ochl ori de >

Ex Chemieal name .Be:;ga:}xide ES/MS
substituents mfz
L H{1-(4-(d-Fluorophenyl)phthalazin- 1 - 5002
2| yhpiperidin-d-yii-Nemethyl-4- 4-{F3 (\1%{ )
(trifluoromethylbenzamide hydrochloride N
1 N{1-(d-(4-Fluoropheny Dphthalazin-1 - 5002
3| yhpiperidin-d-y-A-methyl-3- 3-CFy {,‘;\({;';)
{triftuoromethvDbenzamide hydrochlovide ) ’
N-{1-(4-(4-Fleorophenviiphthalazin-1 - 5092
4 yhpiperidin-4-vi)}-Vemethyl-2- 3-CF; {'\?vi:f-?i
(triftuoromethyhbenzamide hydrochlonide o
_ 1 N1-(4-(4-Flaorophenylphihalazin-1- £14 4
= | yhpiperidin-4-vi}-N-methyl-2- 2-0CF; ,&F{)
{triftuoromethoxvbenzamide bydrochlonde & ’
2,6-Dhfluoro-N-( } ~(4-(4-{luorophenyDphthalazin- 4777
6 f-yDpiperidin-d-y - Nomethylbenzamide 2-F, 6-F et
hydrochlonde (M)
” »2‘—}:5’901‘{‘}—5}"-{1-'{:4—(%—Ifi\§0F‘Ophﬁfnyl}phthalﬂzm—i— 2F 6CF, 5379
¢ 1 yhpiperidin-d-y-N-methyl-6- ' (VD)
(triftuoromethyDbenzamide hydrochlonde VT
N-{1-(4-(4-Flaorophenyv Dphthalazin-1- 576 8
8 | yDpiperidin-d-vi)}-N-methyl-2,5- 2-CFy, 5-CF, (-:\;_4;}
bis(irifuoromethyDbenzanude hydrochloride T




2-C 1:-;

-(4-p henyl phthal a zi n-1- yOpi pe33di

n-4-yl)- 3-

3-CF;, 491.2 01+1) 491,4 35 N-Methyl.-1V4 |

w@ 2000f1B45o4 onet hyl ) benzam de hydrochl ori de BOI/US2089/039065
- Fl uor o-; V-net hyl - N- (1- 0- phenyl ph thalazin- 1-..,1)pi
perid in-4 -yl1)-6- (trifluoronethyl
) benzanai -l rochloride N Methyl.-1V4 | -(4-p
henyl phthal a zi n-1- yl)piperidin-4-yl)-4-
(trifluoromethyl )b en zam de hydrochl oride 2-F,
6-Cr3 (m+ 1) (M+1l) 491.2 377 38
2-Fluoro-N-nethyl -N- (14 4-pht. fly Iph- . -
l1-yl)piperidin-4-y1)-4- (trifluoro lethvi )benzanai e
hyldr,od Griluieo-Na( L 44 13-Brspophsrbigelgn-IN- (1- 64 ,pchef | )so7
| pht'ha |}"é’ﬁpﬁ]e{tﬂ"‘iy"'i}fl_f)‘:”ﬁ‘*@ih[‘éib“?‘i di fl4- vl)benzam de {\Egi}
hyidr g Kirdieprgmethipigsranyie indrotbleddphenyl pht hal azin-fl-_____
yi ) pi p ZevPabior ¥y aflyarophenyhphthalazin- 490
hi S?‘k rii i parodetiy -y ety dnbdendey dr ochlior i2de. 4Ly {\“1)
ano- N pmdopiyedds (1= (4-phenyl. phthal.azin-. l-yv1) Q...
crii di n-4L&TyBere-2dmiteet-hydrochl oride 2-F 4-C F3 2t Gy
4-1CF? | Ruorophenyi)phthatazin-1-y{piperidin-d-yl)-N- PEAF6F |

methvibenzanude hvdrochloride WL,
S-Fluoro-N-{ 1 -(4-{4-flaorophenyDphthalazin-1- $37 0

12 vipiperidined-yi)-Nemethyi-2- 2-CFy, 5-F "\"“i

(rifluoromethylibenzanmide hyvdrochloride (M)
| 3-Fluoro-N-{1 -{(4-(3-fluorophenyDphthalazin-1- $37 0

13 1 yiypiperidin-d-yh-N-methyi-4- 3 4CP |
{trifluoromethvhbenzanmide hydrochloride WL
2-Fhsoro-N-(1-(4-{4-fluorophenyDphthalazin- |- $37 0

14} vhpiperidin-d-yh-N-methyl-3- 2E.3CEs | i
(rifluoromethylibenzanmide hyvdrochloride .

_ | 2-Chloro-N-{1-{4-(4-thuorophenyljphthalazin-1- 5430

15 viipiperidin-4-vl)- Vemethyl-5- 3-Ci, 5-CF t';t-‘i;:i)
(rifluoromethylibenzanude, hvdrochlonide .
3-Chioro-2-fluoro-N-(1-{4-{4-

16 | Huorophenylphthalazin- -vhpipenidin-4-y1)-8- 2-F 3-CL 6 R RY
methyvi-6-{iritftaoromethy Dbenzamide CF; (M1}
hydrochlonde
Ne{1-(4-($-FluorophenyvDiphthalazin-1- <15 7

17 | ghpiperidin-4-y1)-N-methyl-3- 3-0CF; \“{{; \

B (uiflaoromethoxy)benzamide hydrochlonde 4 W
2-4Chloro-N-(1-(4-{4-flucrophenyliphthalazin-1- 4750

18 yhpiperidin-4d-yh-Nmethylbenzamide 2-C1 ‘\:{;‘i \
hydrochloride (w1
3-Chlore-N-(1-(4-{4-fluorophenyDphthalazin-1- 4750

19 yhpipericha-4-vD-N-methythenzamide 3-(1 f"?\:i';i)
hvdrochloride o
$-Chioro-N-( 1 -(4-{4-flucrophenyDphthalazin-1- 4750

20 | ¢hpiperidin-d-y-N-methytbenzamide 4-Cl1 \ifi \
hydrochloride (ML)
2 4-Diflooro-N-(1-{4-{4-fluorophenybphthalazin- 4770

21 {-yhpiperidin-d-vi-NMmethylbenzamide 2-F, 4-F f"?‘v.i;i)

,,,,,,,,,,,,,, bydrochlonde b T
2-Flaoro-N-( 1-(4-{d-fluorophemyDiphthalazin-1- A p o c

22 }-"i}pipﬂi‘iiﬁil."i*'}"i}-JEV;-IIleh}é*S— i B SCF :;iz?}
{triftaoromethyhbenzamide hvdrochlonde W,

‘ N -(4-{4-Fluorophenyphthalazin-1- $77 0

23 | vhpiperidin-d-yh-N-methyl-2,4- 2-CFs, 4-CF; :\;jri
his{rifluoromethy benzamide bydrochlonde (M+1)




2-CF , 4-C T3 4-CN 509, 4 01+1) 491.0 (ML) , 448,2
(1MF1) 39 , 40 , 41 = 42 3

WO giwvas4s7L- f | uorc- N-nmet hyi - N-(1- (4- pheny | phedir/us2009/039065

aiazin-1-yl )piperi din-4-y1)-6- (trill uoronmeth yl)b
enzam de hydrochloride 2-12-C 36-CF; 543,0 (Mm+1l) 43
5-Fluoro-N-inethyl-M( | -(4-phenyl phth ai azi - 1-y
Opi peridi n-4- "fl-2 (trill uororneth vi)b enzam de
hydrochl oride 2-T3, 5-F 509.2 (M+ | ) 44

"V- Met hyl . -. N41- (4- phenyl phthal az-1-

yl)pi peridin-4-31)-2,5- bis(trifluorornethyl)bei -
am.de hydrochl oride
-Cyano-N-(1-($-{4-fluorophenyliphthalazin- 1~

3662

24 | yiipiperidin-d-yl)-N-methylbenzamide 4-CN 466.2

ek loaride {(M+1)
hvdrochlonide

_ | 2.6-Dichloro-N-{1~{4-(4-fluorophenyliphthalazin- 09,0

23 | pyDpiperidin-t-yh-N-methylbenzamide 2ClL 6-C1 N

ST 7 {M+1)
hvdrochloride

1 3-Cyano-N-(1~{d-{4-fluorophenyljphthalazin- 1~ 166

26 yhpiperdin-d-vi)-N-methylbenzamide 3-ON T

RO - {(M+1)
hvdrochlonde

4-Chioro-No(1-{4-{4-fluorophenyliphthalazin- 1~ $47.6

27 vipiperidined-y1-N-methyl-2- 2Ry 4~ el

(rifluoromethylibenzanmide hyvdrochloride (M)

1 2 4-Dichloro-S-fhioro-N-{ 1 -(3-{ 4~
28 | ftuorophenyliphthalazin-1-ylipiperidin-d-yD-d- | 2-Cl, 4-Cl, 5-F
methvibenzapude hvdrochloride

3-Chloro-N-{ 1 -{4-{4-fluorophemliphthalazin-1 -
2% | vipiperidin-d-yl-N-methyl-2- 3-CFy, 5-C1
(rifluoromethylibenzanmide hyvdrochloride
4-Fluoro-N-(1-(4-{4-fluorophenylDphthalazin-1-

5266
{(M+1)

3432
{(M+1)

30 : et et ond 1 Mopeabe i e G T T = 52’?.{}
vhpiperidin-4-yvi-NM-methyl-2 2-CHy 4-F (V1)

(rifluoromethylibenzanmide hyvdrochloride '

Alternate procedure to Example 30:

Add { I d-{(4-fluoro-phenyl)-phtbalazin- Lyi-pipendin-d-vl} -methyi-amine
tydrochionide (80 g, 240 mumol) to water (500 mL) to form a slurry. Add potassium
carhonate until the pH s 10, Add methylene chloride (400 mb). Stir vigorously untit all
the solids dissolve. Separate the organic layer and concentrate to a clear o1l (74 g, 220
nmunod) to afford 1-{4-(3-fluoro~phenyl)-phthalazin~1-vl j-piperidin-4-yit-methyl-amine.

Combing | 1-{4-(d-fleoro-phenyD-phthalazan- 1-vll-piperidin-4-y1-methyl-anmine
{12 g, 35 mumol), pyridine (20 ml., 247 mmeol) and 1.4-dioxane (120 mL). Str the
reaction for 20 min. Add dichloromethane (25 mb.). Stir the shary for 20 nun. Add 4-
fluore-2-{nifluoromethyilbenzovi chloride (6.5 ml., 43 munol) dropwise over a period of
inpun. Strfor 2k, Pour the nuxture info water (100 mL), extract with dichloronwethane
{204 rmal) and concentrate under reduced pressure. Punify the residue by flash
chromatography (1.1, ethyl acetaterhexane) to vield the product as a white solid (103 g,
$5%0). Add 4-fluoro-N- {1-[4-{4-fluoro-phenyl-phthalazin- byl bpiperidinedoyi A
methyi-2-trifleoromethyi-benzamide (10 g, 19.85 mmol) to toluene (125 mL) to obtain a

slurry. Add methanol (30 ml) to make a homogenous solution. Add hvdrogen chlonide



2-CF3 5-CF3 (M+ 1) 45 ,. 2-Chloro-Ninet .. -N-( |
- (4-phel phthalaz in- 1-yl)piperidin-4-yl)-5-

W@ 2000f1B450¢ onet hypbenzam de hydrochl ori de PCT/US2009/039065

Loy

10

i

(]

2- Fl uor o- N- net hyl - N- ( 1- (4- phenyl pht hat azi n1-yl ) pi peri d
in-4-y1)-5- (trifluoronmethyl )benzam de hydrochl oride
3- Fl uor o- N- net hyl - N- ( 1- ( 4- phenyl pht hal azi n1-yl ) pi peri d
in-4-yl1l)-4- Oifluoromethypbenzam de hydrochl ori de

2-Cl 5-CF) . - 2-F5-12F-:, . - 3-F, 4-CF3 - (mi -
509.) 01+1) 46 ,. 47 19 . 48
2-Eluoro-N-nethyl-M( | -(4-phenyl ph

hat azi nl-yi)piperidin- 4-y1)-3- : -

( {34 o b ﬁéfﬁﬁ'@lﬂ)‘@@l M mmeh) i»lfﬂ‘émlﬁy»@?lﬂ@-cﬁll@‘? ks fu e hour and
BeSacentid 12 99 hiubdMt Ehiieet the solid and dryv in a vacuumovaen for 12 hat 33 °C

{o obtain the title compound as a white solid (9.5 ¢, 88%). ES/MS avz 3270 (M+1).
Example 31
4-Fluoro-Nmethy V(1 <(4-phenylphthalazin- oyDpiperidin-4- v -2~

(trifluoromethyDbenzamide hyvdrochioride

(\é'—\\\\ HCH

F

7N m&fﬁ\wwf =
Q_:/HN = N‘f St Hm\

sy

g 7 "
EA
EF

Combine methyvi -(d-phenyviphthalazin- L vDpipendin-4-¢H-aming (300 mg, 2.51
mmod), tiethylanune (1.053 mb, 7.534 mmol) and dichloromethane (20 mL) at room
tenperatee, Add 4-fluore-2-(trifluoromethylibenzoyl chioride {683 myg, 3.01 nunol) to
the mixtare and stiv at room temperatare overnight. Concentrate the reaction mixture and
porify the resulting residue by flash chromatography (2005:1, hexane:ethyl acetate:2 M
ammonia in methanod}, Add 1 N HCL in dicthyt ether to a solution of the iselated product
i dichloromethane/methanol. Filter the resulting solid to obtain the ttle compound (1.13
g, 88%). ES/MS miz 500 2 (M=1).

Prepare the amidos i the table below by essentially following the procedure
described in Example 31, using the appropriate acid chloride. Isolate the HC salt by

filtration or by evaporating the solvent:

& I3
& \“)
N /

|
;: /’; \\\\ £ ff \\ ’_\......._‘ N‘f \').,.,.., Nf 2.___...... 3
\:—/M\N = NJ AN—4 ;......(f N\ 4

4

4 \\;\ f":”
o
o =

Benzamide ES/MS

Ex Chemical name P ) .
substituents miz

N-MethybN-(1-(4-phenylphthalazin-1-
32 | ylpiperidin-d-yh-2- 2-0QCF;
(inifluoromethoxythenzanide hydrochiornide

507.2
(M1




5

Exanpl e 49 N41 - (4-

(4-f luorop

henyl ) pht hal -yl ) pi pfl uor onet hyl ) benzam de
wWhyweostsiori de ?HCLF F \F N-N
-(4-(4-fittorophenyl)inbal azin.-1.-yDpi peri di n-4-am ne

(1 10 ny,

0.34 runol),
Add 4-(trifluoromethyl)-
Concefitrate t

Conbi ne |PCT/US2009/039065

room
benzoyl

he reaction

triethylarnine (0.14 m1.".
1.02 moi) and di chl oronmethane (2 |a) at
t enper at ur e.
(85 ma, 0.41 mml) to the mixture and stir at
t enper at ure overni ght.

chl ori de
room

m xture and 10purify the resulting residue by flash

chronmmt (mr anhv (20:5:1. hexane:ethyl acetate:?
anmmon| A-Neioret Hdﬁrﬂh?m hhwlapinN- 1- 1C1 i n di ethyl ef hegs »
t o ¥ sphumsidm-bri-the isol ated product inOCE: (M+1)
di lchl bttofrematixmberarise badidcitesifove It he sol vent s under
a ist r edmYighyint- tirfdg‘élﬁmw@mia@m;ﬁl eld the title comppungh -
as} & :D’I}HIEF’”@@?* 2 320 . ES/IMS m z 495. 23(%1) M- 1“}
Priepal 8 Eupeonagii snzpenice hedrpetéiride el o hy..essent ',Ilv
f ol | opvridgetihieV-griépbdyirattabzitSdescri bed in Exanpl e 4@1 \
usii ¥y Ilhepfaipmr%ﬁb-rﬁat e acid chI or| de:i /| BHIEN  Exog.y,
tiRshenrminge hydibgdg ESIMS m.7 s KSE
...... 2F .lu.omf.\«l!m\?i\fl (i 4ﬂhnﬂ9mﬂi Fas-DROY. : 4T, *J2YOL, %
19134 Al-yhpiperidin-d-yD-6- 0L 2F.6:CFs . M1
(i Byoromeriibsnznide hudroglarde 0 N-( | 4- (4-_f1__lioY oph
eny| ) phitMictatl-a7 -{#phdnyiphthalazin- - 4912
, VA7 ( AbpdsiBlnedophplienyl ) pli t hal azi n- {1-  4-CF; {\,H” \
y1 ) pi_parihdirmmehybyngunde bidrbehdraaet h)ll ) benz: i imide ~
hyidr o “'Rr[Fbmi ¥ methvE V3 1 OF8hofd Bhiald8b. ) 9.2
38 Tipiperidin-d-yi)-4- 2-F, 4-CF {\,[1“ }
{mﬁuomnmh\ thenzanude hydrochloride o
2. 4-Dhchloro-N-methyl-N-{1-(4- 491 0
39 | phenyiphthalazin-1-yDpiperidin-4- 2-C1, 4-C \’[U
vhbenzamide hvdrochlonde N
N-Methyb-N{1-(d-phenviphthalazin-1- 50 7
40 | yhpipendin-4-viy-2.4- 2-CF,, 4-CF,4 {\T"*i“}
| bis(wifluoromethyhbenzamide hydvochloide |4t R
41 F-Cryano-N-methyb-N-{ 1 -(4-phenviphthalazin- ACN 4482
{-viipipendin-4-yhbenzamide hydrochloride (M1
3-Chloro-2-fluoro-N-methy-M{ 1 (4~ 7 543 0
42 | phenviphthalazin- -vDipiperidin-4-y1)-6- 2-F, 3-Cl, 6-CF {"vi*!;
{triflucoromethylbenzamide hvdrochloride o
3-Fluoro-N-methyl-N-( 1 -{4-phenviphthalazin- 5002
43 | P-yhpiperidin-4-yi}-2- 2-CF;, 3-F {\I*H
{rrifluoromethyhibenzamide hvdrochioride S
NeoMethyb N -(4-phenyiphthalazin-1- £50 9
44 | yhpipendined-y1)-2 5+ 2-CFy, 5-CF; {"»{m ]m}
bis( triflaor umu‘hﬁa1){)(;11&;13113& hydrochloride o
2-Chloro-N-methyl-N-(1-{4-phenyiphthalazin- 5250
45 | byhpipenidinedsyi- ‘w -C1, 5-CF o :[‘ 'i"}
{iriflyoromethyvlthenzanude hvdrochloride
2-Fluoro~-N-methyl-N-(1-{4-phenylphthalazin- 5002
46 | I-yhppendin-d-yi)-5- 2-F. 5CF {"dlw }
{trifluoromethyvlbenzamide hvdrochlonde ) !
'% F lum o-Nemethyl-N-(1-{4-phenylphthalazin- Ny
47 Dipipenidin-d-yly-4- F. 4-CF (,,\ iﬂ“ \
m 11‘11,1010111{11\i}hunmmxda hvdrochloride o




(ML-1) 52 ,VA1-(4-44-El uonphenyl)plithal azin- 1-
Qpiperid in-4- yl)- 4- (trifluoramethoxy)benm nide

wWhyweostsiori de 4-0CF3 511.) 53 PCT/US2009/039065

]

1V-t1-(4-(4-Fitioropheriyi)phtlialazin-1- yl)pi perid
I n-4-y 1.)-2-( tri tluorornethyl)benzam de
hydrochloride 2..,, 495..7? (IA +1) 54 Ar41-(4-(4-F1 LI
oropheriyl )ph thalazi ri- I- yl)piperidin-4-)4)-2-
(trill LI orornethoxy)benzarnlde hydrochl oride ...

2-0 F3 ., 51.0 (M+l) ., - Arik 1-(4-(4-F1 L

or opheny")ph tba Jaz' n- |- yppiperidin-4-yl)-3-
(trifluoromet hoxy)berizarni de hydrochloride 3-0
5111) MI@)OJ\;@MW N-(1-{4-phenyiphthalazin- o 500 2
4-iCYanby Bpipaidmd¢i= 1 or o henyl) l'i tihal &2i Wik (M+1)
Vi iLpi_pepfergmahiapreanisle iy eumr@ipochl aride 4- i
452.0 (M+ |) oo00s,

Example 49
Ne(1-{4-(4-FluorophenyDphthalazin-1 -y Dpiperidin-d-yvI}-4-(infleoromethyHbenzamide
hydrochloride
&\ ﬁ HCi o,
k—# }—4—F

— “%m{ g—m N

Combine 1-{4-(4-fluorophenylphthalazin-{-vDipiperidin~d-anune (110 mg, 8.34
mmol}, tricthylamine (0,14 mi., 1.02 mmol) and dichloromethane (2 mL) at room
temperafime.  Add 4-{trifhoromethvD-benzovl chloride (83 mg, 0.41 mmol) to the
nuxture and str at room temperature overmght. Concentrate the reaction mixture and
purify the resulting residue by flash chromatography (200311, hexaneethyl acetate2 M
ammonia in methanol, Add 1 N HCL in dicthyl ether to a sohution of the solated product
i dichloromethane/methanol and remove the solvents under a stream of nitrogen gas to
vield the title compound as a sohd (57 myg, 32%%).  ESMS miz 495.2 (M1},

Prepare the amides 1n the table below: by cesentially following the procedure as

deseribed in Exanple 49, using the appropriate acid chiloride:

““““ NS
A &N SN H 3
e~ S SN R e
el NEN M el
..... 4
£ 5
Ex | Chensical name Benzamide ES/MS
o ¢ substituents mz
sg | $-Fluoro-N-(1-{4-(4-flaorophenyhiphthalazin-1- AF 445.2
vipiperidin~-d~-vhbenzamide bvdrochlovide ' iIM+1)
N1 {d-(4-Fluorophenylphthalazin- 1 - 4959
31 yhpiperidin-d-v-3-(teiflooromethybenzamide 3CF;
‘ o (M1
hyvdrochloride
N-{1-(d-(4-Fluovophenyvliphthalazin- 1~ 3112
521 yDpiperidin-d-yi)-4- 4-0CF; M)
{trifluoromethoxyhenzamide hydrochloride \ ‘




tr$tr4 2,6-D fluoro-N-( 14444-
tha | a zi
whyawoastshori de 2-F, - 1.

fl LI

n- |

4- 11uor ophe ay Ophthala zin-1-
yl)pi peridifl-4-y1)-6-(trilluoroneth)l)berizarnide

hydrochloride 2,4,6-Trill
-fluorophen)l)ph tha Lazio -1-yl)piperi

uoro-N-(1

gi crizam dc hydrochl ori de
2- Fl uor o- M (1- (4- (4- 11ti or ophenyl ) phzi n- 1-
yl)pi peridin-4-y1)-5-(trilluoronethyl)-am de

or ophenyi

-yl)piirid in-4- yl)benzarnide
463.0 2 -Fl uoro-N-(1-pdBUS2009/039065

- (444-

d in-4-

vl

) ph

hydrochloride 2-F,_ 6-( E.; -4-F 6-F 24s-CF; 5_1
3.0 géM\ﬂ)i 481 F@mﬁ qx»*myiﬁtmgiiei (N4+1) {61 4052
4- Frugrdpyeido-galaufiuarnatpheonynidy pht habaZin- 1 oy,
' érdipelilorgieq-y1) -2 2- fluorone thy | ybenzarai J\e ‘
hy jrgc R-Or(tdé FocrBevAplFb8 8- 0 (M 1-1) 62 5110
N- (1aDpgerfimdndphenyl ) pht hal a- 2-0CF; (M)
yl L.pi.J é?rHﬂdﬂfﬁﬂmﬂlﬁrm\)ﬁcﬁ?wlidfblﬂ\ﬁimnhK}fhﬁi‘uor et hy..1).benzam.i...
de| hydrodhidfFies@h@yBplthdazin-i- 561 0 - - (M1) 63| «
Y A 511.0
33 | yhpiperidin-d-yH-3- 3-OCF; M1
{trifluoromethoxvibenzamide hyvdrochloride )
56 | FCyano-N-{1-{4-(4-Ruorophenybphthalazin-1- 40N 4520
yhpiperidin-d~yDhenzamide hydrochlonde - (M+1)
57 1 2,6-Difhacro-N-(1-(4-{4- 4630
fluorophenyDphthalazin- 1-yDpiperidind- 2-F, 6-F ( Mii)
vhbenzamide hydrochlonde T
_ 1 2-Fluoro-N-{1-(4-{4-fluorophenyl)phthalazin-1- 513.0
38 yDpiperidin-d-v-o-(eiflooromethyDbenzamide 2-F, 6-CF; {il\ffi‘i.’}
hydrochlonde o
2.4,6-Triflaoro-N-( 1 ~{4-{4~ 410
39 flucrophenyDphthalazin- t-vDpiperidin-4- 2-F 4-F, 6-F M)
yvhbenzamide hydrochloride t
§ 2-Fluore-N-{1-(4-{4-fluorophenyl)phthalazin-1- $11.0
60 yhpiperidin-d-yD-S-(riflecromethylibenzamide 3-F, 5-CF;4 PG
M 7 (M1
hydrochloride
d-Fluoro-N-( 1 -(4-(4-luorophenyDphthalazin-1- £13.0
61 yvhpipendin-d-y1)-2-{mifluoromethy hibenzanude ~CFs, 4-F a s
(M+1)
hydrochlonide
P A{d-(-Fluorophenyljphthalazin- 1~ cpn g
62 | yiipiperidin-4-y1)-2.4- 2-CFs. 4-CF, ?‘;if;}
bis{trifteoramethy Dbenzamide hvdrochlonide UV,
63 | 2-Chloro-N-{ I~{4-(4-fluorophenyl jphthalazin-1- 2l 461.0
vhpiperidin4-yhbenzamide hvdrochloride o (M+1)
64 | 3-Chloro-N-{1-{4-(4-fluorophenyliphthalazin-1- 10 461.0
vhpigeridin~-d-vhbenzamide byvdrochlonide s iM+1)
65 | +Chloro-N{1-(4-(4-fluorophenyhphthalazin-1- 401 461 0
vhpiperidin-4-vhbenzamide hvdrochloride - {M+1)
1 2. 4-Dichloro-3-fluoro-N-(1-14-(4- 512 6
66 fluorophenyliphthalazin- 1-vhpmperidin-4- 2-Ct, 4-CY, 5-F {\{133
yvhbenzamide hydrachloride T
| 4-Chloro-N-{ 1-{4-(4-Ruorophenyhphthalazin- 1 - 598 &
67 yhpiperidin-d-y 2 ifluoromethytibenzamide 2CF;, 4-C1 “\}”
fvdrochlonide )




W@ RA09A34574 64

{0

2- Chloro-N-(1-(4-(4-fhiorophenyl)phthal azi n-1- ,y1)pi
peri din-4-yl)benzarn i de hydrochloride 2-Cl 461.0

3-Chl oro-.W(144-(4-finorophernyl)phthalaii-1-

yl ) pi peridi n-4-y1)benzarni de hydrochloride 3-C 1 461.0
(M+1l) 65

4-Chloro-A -(1-(4-(4-fitiorophenyl)plahal a7in-1- .
yi)piperid in-4-yl)benzam de h\ di 4-Cl 461.0 (Ml).
66 2 ,4-Dich loro-5-11 uor 02N (1-44-(4-
fluonphenyl)plahala2|n | -ylypi pc ridin-4-

yl )benzam de hydrochloride 2-Cl1 4-C _ 512.6 (M1) --
-- -- 67 4-Chl oro- N- ( 1- (4Examsl¢ 6r ophenyl ) ph t hal azi
n- 1. - i )RipR&HA ;ﬂ&h&ﬂaﬂ yxjf)mp%t l&:ﬁ-r‘%l-\itilggﬁ&m?fn&w lpanzRM
de hydrochlon

Exanmpl e 68 . N h\dIOthﬂHdL

[ 1) pi peridin-4-yl)-44
rilluoromethyl)henzan dg hyariockd or F Conbi ne
144- phenyl pht hal n- p= 1)prﬁer| §4gaﬁéﬁe (110 ny,
0.34 nmol ), trié&thy nis 1. 02 mml ), and
di chl or onet hane LN Bt Pbon1tenperature Add

4 (t r Id“ {33%91¥L11|n5 nllMJ“ pk mnxzfgly %?&9@ n- 11(11%581%33& >£ g‘*\mn

ovgﬁﬂhgmki@dﬁtghtY&imﬂQHGMﬁ@ahbM@nﬂwn«tMnk)@nﬁnp@nmﬁVML
ﬁd 4~ g&' {1'1"0 ngth Y ?%Li}ggfl QR%A ld(l. Q3 QWCP 4 pr %@E(t) %x@ ¥T£§t ;‘?‘, Q& A%air at

Nm‘*»h@bmpmtdm_ et thydwhre tCherentrge am S@me rgmtuef antl lperiyiod ratuddhe
(]QI(AHL % ilL{J ?Mx :%%RQWE‘ (?/ 1 %P%ﬂ@ﬁ &Lfa;[qgf T8 @Y%m&hﬁ

nder a str
y n“@thdnq h e‘xdﬂl t‘t 8Ce mlrrim*wﬁ dihagea s@wﬂmnwi (&3 Hﬁ&wﬂgxoa@m@l

E e ! ak}ﬁ h7'1%(.‘ 145 Zfzfm%l {nMF‘én]r)\ e, fh‘] slah cx%tE ﬁeﬁ@ruﬁ ﬁnqgt Mgg ﬁlajn @og;en

OMIb essenti proce
dessdv iiolldhd m eExcaJmalné ag8solggi Hgng; & oh pip¥ biprm aﬂé? [l

chlori qupm J_t!hé\&ulw\!ﬁ!:\l 1?{%1(2 table below by essentially following the procedure

deseribed in Example 68, usmg the appropriate acid chloride:

N
‘\_{f
G = PR
{xj~ﬂii?~gk\ N }3%
=N g4
¢

Ex Chemical name Benzamide ES/MS

) i substituent{s) miz
69 4-Flooro-N-( 1 <(4-phenviphthalazin- 1 - AoF 42"2
“ | yhpiperidin-d-vDbenzannde hydrochloride (1)

0 N-(1-(4-Phenviphthalazin- T-vBipiperidin-4-¢1)- A.CF, 4772
) 3-(influoromethyhbenzamide hydrochloride T (M+1)

7 N-{ 1-(4-Phenyiphthalazin-1-yipipenidin-d-vi)- 1.OF3 477.2
2-ttnfluoremethvlihenzanude hvdrochloride o (M+1)

7 N-(1-(4-Phenviphthalazin-1-vipiperidin-4-v1)- 2. OCF. 4930
“ 1 2-frifluoromethoxyv)benzamide hvdrochloride T (MDD
.3 N-{1-(3-Phenyiphthalazin- L-viipipenidin-d-y - 1.OCF, 443 8
U 3-inBuoromethoxyYhenzamide hydrochloride R (M1}
74 $-Lyano-N-(1-($-phenylphthatazin-1- 40N 434.0
yvhpiperidin-4d-vhibenzamide hydrochloride ' (M1

PCT/US2009/039065



Ex 69 ...71) 71

w0 2009/134574 ......................... . PCT/US2009/039065

- . y1) pi perldin-4-yl)benzani de Chem cal nane 4-F
I'nor o- N-( 1- (4-pheny Iplithal azia-1- - hydrochloride
N- (1- (4- Phenyl pht hal azi n-1-y1) pi peri di n-41) -
3-(trifluoronethvi)benzam de hydrochl oride N-(1-.
(4-Ph eny I phth al azin-I-y i peri din-4-y1l)-
2-(trifluoronethyl)benzam derhydrochl ori de Benzami de

, Substituent(s) 4-F 3-CF3 2-CF3 (M+1l ) ES/ M
rri7 4’)7 2 A77.7 04+1) 477 . .2 (Mr1) 72 i'NM. - (|

44- Fhod \*ptph,\at(hgﬁ ;pi@gx Iplghal q?mu& & eridi frdyl)- 434.0

2-i(tr i Finipridivet-HobepansdiAngiodelondadr ochl oride. 2- QCH3{Mt1)

49 3‘760 @Mi};ijt}amn\ 7~ {4-@;@41@: 1alazin-1- 5 F 4 4450

A4 | predipt-biteatisdatsdrophypdeper  Hin, S4:y11- | (M+D

3-i(44 1 &, beﬂmnﬁ‘«ﬁéﬂwﬂwmhéérﬁﬂde—ihydr ochl oy |}d§ P 4450

4-{Cy ahphiparighio-4-diehannidy by dichatidezi n- —o i (M+1)

"Wl ) pi péhicdi-N<{ hi4rpheheplrbilminde hydr ochl oride 3-0GF3ys,,

4-ICN 493 @rgivid-4)-64 84ubrofbaht Pbenzanide 2-F, 6-CFy {M;“

hydrochloride o

2.4.6-Trifluoro-N-(1-(4-phenylphthalazin-1- N T AT R T 463.0

[ vipiperidin-4-vlihenzamide hvdrochlonide = &8, 6-F (M1

.K*Huamn.r(l -(4-phenylphthalazin-1- 495.0

8¢ | yhpipendin-4-vi}-S-{trifluoromethyhbenzanude 2-F 5-CF; {MH ,

hvdrochloride ’

4-Flyoro-No{ I -(4-phenyiphthalazin-1~ 495.0

81 | vhipiperidin-d-y12-(mifluoromethytibenzamide 2-CF;, 4-F {N:i‘-;-‘i :

nvdrochloride ’

M 1-(4-Phenyiphthalazin- 1 -yipipendm-d-vi)- 545 0

82 | 2. 4-bis{wifluorometiyl)benzamide 2-C¥Fs, 4-CF {TM.;_‘“

hvdrochloride T

83 2-Chloro-N-(1-{4-phenyiphthalazin-1- 2-¢1 443.0

vhpipenidin-d~-vhbenzamide hydrochlonide o iM+1)

84 3-Chloro-N-(1-(4-phenviphthalazin- 1 - 3.0 443.0

vhipiperidin-4-yhbenzamide hydrochlonde T {M+1}

P 4-Chloro-N-(1-{4-phenyiphthalazin-1- 4 4430

T viipipendin-d-vhbenzamide hvdrochlonide i A1)
Example 86

N-(1-{4-{4-FluorophenyDphthalann- -y Dpipendin-d-vDbenramide hydrochloride

z’ ?}
\ tff

.......

Combine 1-chloro-4-{4-flucrophenylphthalazine {150 my, 0.58 mmol}, N-
{piperidin-4-yDbenzamide (178 mg, .87 munol), fricthvlamine {0.404 mb., 2.9 munol) and
dimethyliormamide (1 mb.} at room temperature. Heat to 100 °C and stir overmght. Powr
the crude reaction mixiure onto a strong cation exchange Phenomencex Strata® SCX (53
wm, 70 A) 10 /60 ml column {with a benzene sulfonic acid functional group). Elute the

desired product with 2 N methanolic ammonia (40 mL) and concenteate. Purify the



75 3- Cvano- N-( | -(4-phenvl phthal azin- I- - -:-
yl) pi peridi n-4-yl)benzam de hydrochl ori de 3- CN 434.0
W@ rBIM34572 4-Difl LI oro-N-( | -0-phenvl pht hal BZI/HS2009/039065

yl) pi peridin-4-yl)benzam de hydrochloride 2-: 4-F F
(Mrl) 1.0 45 Difluoro-N4d | -(4-phe nv I phth al
azin-1- ,.-4,".- yitpiperiain-4-vi)ocnzan de
hydrochl oride 2-F, 6-F 445.0 (ML" | ) 78 2-F luoro-N(
1-(4-p heny I phthal azi n- | yl)piperi din-4 -yl)-64
tri flu romet hyI) benza nid é“”hydrochl oride 2 4
6Tr|fluoro Ng | -(4-phenyl phthalazin- |- .

yl') pi peri di n-4-0) benzanm de hydrochl ori de 2- F. 6-CF:.:
2zqsidp:c bypllash clipomggepphy R 30% g/}" 23y r@:ﬂ{wp.ﬁa JrymER ip oyl
| H&E&‘R:iwn(uxlxng} (4&Pi R0 oA ih Bmlt fer bo o solution of the

ylvipéridin-4-yl)-5- Etrl fl uor onet hyl ) benzam de
hyekse Rrogrit gedichioromethane/methano!l and remove the solvents under a stream of

mitrogen gas 1o yvield the ttle compoond as a solid {137 my, 51%0). ES/MS miz427.2

b

5 (ML
Example 87
N {d-(34-Cvanophenyl iphthalazin- -vDpmperidin-4-yD-4-{luoro-N-methyl-2-
(trfluoromethylbenzamide hydrochlonide
=N
$) o
NS W ST Wy
frmnny ;"'f \3 _,; "F ‘;‘12222
=/ N )
.
HCH F‘yff
10 FF

Charge a 4 mib reaction vial with 4-{4-(d-{methyviaminoipiperidin- {-yhphthalazin-
Lyvlibenzonitrile dihydrochloride (44.7 mg, 0,107 sumol), dichloromethane (1 mb), and
gricthylamine (0.0598 mb., 0.429 romol). Flush the reaction vial with nitrogen and add 4-
floove-2-{tnfloromethvDbenzovi chloride (1.G33 g, 014 numol). Cap the vial and allow

1§ the reaction to stir at room temperature overmight. Evaporate to a residue and punty
using silica gel chromatography (40:60, cthyl acctate hexane, then cthyl geotate). Add |
N HCY in dicthy] ether to a solation of the 1solated product i dichloromethane/methanol
amd remove the sobvents by placing under a stream of mitvogen gas. Dry in a vacaum
oven at 30 °C 1o obtain the title compound (36.0 mg, 59%). ES/MS mfz 533 8 (M+1).

20 Prepare the amides in the table below by essentially following the procedure
described in Example 87, using the appropriate starting material from Prepavation 11 o
Preparation {3 and 4-(trifluoromethoxy thenzoyi chloride:

ja—
RN
x“' \>



2-F, 5-CF; 4)5.0 (M 1 ) 81.

4- Fl uor o- N- (1- (4- phenyl pht hal a2i n- 1-
W@ Roopiipesrd di n-4-y1)-2-(tritlioronmethyl)benzamnm BE/US2009/039065

hydrochl oride 2-CF,:, 4-F 4)5.0 (Mm1l) 82

N- - (1- (4- Phenyl pht hal azi n-1 -yl ) pi peri di n-4-y1) -
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4-CF: 545.0 8 3 2-Chl oro-N-(1-(4-phenyl phthal azin- | -

.-. yl)piperidin-4-yl)benzan de hydrochl ori de 2-Cl

143.0 (M+l)  3-Chloro-N-(1-{%-phenvl pht hal azin- 1. -

yl) p| peridi n-4-vl)benzam de hydrochloride 3-Cl 443.0

( L) 8n 4-Chl oro-NA1- (4- phenvl pht hal azi n- -

- . _enztide hydrochl orj de ES/MS
yl )'h‘fpendi n- 4-v1) Bh‘i‘“"&“‘(’T‘%s 0 (M 1)| BXHIEIE 86 i

Al AT E' lilﬁil RHETYEID hatazin=
anaplel i 3- . ) <33 7
-yl g§' %ip%izl: n—iv}(- —mcg?}PEn - Lydroohl ot | d%’ = N 322

{mﬂuox omethoxy benzamide bydrochlonde M)
N-Methyl-4-(rifluoromethoxy - N-{(1-(4-{4- ‘ <95 9
8§89 | (nfluoromethylphenyls phthalazin- -y Upipenidin- R'=CFy {\{i

d-vDbenzamide hydrochlortde

Example 98
NeMethyl-2-(mfluoromethyd -N-{ L -(4-(4-{ri fuoromethvDpheayhphihalazin- |-
yhpiperidm-d-yhibenzamide hydrochloride

N
z\ !{) HCH

Lk

Charge a nucrowave vessel with M-(1-(4-chloropbthalazin~~yDpiperidin-4-y1)-V-
moethyl-2-{triftaoromethyDbenzamide (0,101 g, 0.23 mmol), 4-
{rifluoromethviiphenyiboromic acid 40,171 g, 0.9 momol), cesium carbonate {0.293 o, 0.9]
mmob), 1 4-dioxanc {3 mbl), and water {1 ml). Purge the reaction vial two times with

10 mrogen. Add {SP-4-1)- bis[bis(1, I-dimethylethyl X 4-methoxyphenyDphosphine-
wldichlovo-palladivm (J (g, Chem. 2007, 72, ST04-51123 {0,002 g; 0.003 mowol} and
heat the reaction at 80 °C for 16 h. After cooling, separate the two lavers and remove the
water, Evaporste the organic solvent with a stream of nitrogen.  Purtfy the resudue from

the organic laver using silica gol clwomatograplhy (U-10% methanol in dichioronicthane).

LA

Add 4 N HCl in dioxane to a solution of the isolated product in methanol and remove the

solvents in vacue to obtatn the title compound (0,100 g 75%). ES/MS méz 5592 (MH+1).
Prepare the compounds in the fable below, by essentially following the procedures

described m Example 90, using the appropriate starting material from Preparvations 15-18

and the appropriate boronic acid:



Combi ne 1-ehl oro-4-(4-fluorophenyl) pht hal azi ne (150
nmg, 0.58 mmol ), N(piperiditi-4-yl)benzam de (178 ny,
W@2@9/184574 1 101), triethylam ne (0.404 inL, 2.9Pem053009/039065
and dinmethylformamde (1 m.) at roomtenperature.
Heat to 100 'C and stir overnight. Pour the crude
reaction m xture onto a strong cati on exchange
Phenonmenex Strata (r) SCX (55 10jun, 70 A) 10 g¢/60
m., colum (with a 'benzene sul fon| c acid functional
group). Elute the desired proéduct with 2 N nmethanol ie
ammoni a (40and concentrtite. Purify the residue by
flash chromat ography (2(i-30%110% 2 N net hanolie
amoni a in ethyl acetatg] Yy n hexane). Add N
hydrochloric acid in dl?_néd et her ko a ol ution of
the isol ated pr@duét\\ /it ,l,orkgl.ﬁet I net hanol and
remove the sol vent's=i daena stream,o rbgen as to
yield the title conpound as a sol IDd (\13\’7 mg. 519%.
ES/ V5 mz 427.2 5(M+1) Exa trlple 87 NR(1
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luporo-N-inethyl-2- (trifluoronethyl|)betRgeavipsle ES/MS
hydriachl ori de _ Chemighl pamé ' \\ ./ HCRE: el other- | 7"
Charge{a 4 m. reaction vial with wise indicated}

4-4-T w%n.w ALAkneRispgr T artl 6.7
-y )ght hal mammemﬁ}%ée\zz Mk di hydrochl ori,de. (4g. AR

_ : Q])p[ﬂﬂ@l\% v }bgigi@i ld@r ormet hane ([1 EULITR (M+1)
trii et hyl 1@@0@@0,&@ 0598 0.429 pmol ). Flush the

iz

tredgti 4 m«ahy SRS :&%ﬁ}a?‘ﬁ{‘i’ i 453““0” IR
A e, (e Okt | gt
sths M]inﬂumnm,tu hs;ngamid?‘h\dhm.Ll!onm E\V-aDOrat-o—t-o-5

HUI “ul o L

reisi due ‘ah’d‘%dﬁ‘f‘ Fﬂ@i"’ﬂﬁh%ﬁkf?“bh e| whroratography 2342
(40:%0, | éPmyrdiadstat Et*qﬁ%véaeﬁ@mit“hen et hyl piacet at"g) Mg
N ILLCL it ety eanmepids bydsecklonds | on_of _the i sol hted

prioduct; : m;wuiuﬁhfl‘!e(rm#et hanemet hanol { and renove the] 4732
sol vaEnt $3fh1y»;ahxinab piniglaaindler Hapesitimean oR' Nl BefiNgals (M+1)
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09 {1-(4-{4-{rrifluoromethoxy iphenyl) R'= QCF; R = {\ i;)

7| phthalamn- -yDpipendin-d-yibenzanude OCF; AR

hydrochloride
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oS biarsionte s a e dRR Ry A R B Pk e

aOtyhriant 0Pk subkdt B FddRricNkraif trdiRd CEeb @iy Purkinge cell-secreted Shh

promotes the profiferation of granaele progemitors, ndicating that wncontrolied activation

g‘“ 6cf! yenkpw

of hedgehog (Hh) pathway may sustain the development of medulioblastoma. This
hypothesis is confirmed by the development of medutloblastoma in Patched gene {Pech™)
nuce. Treatment of these mice with a hedgehog antagomist inhibited fumor growil,
Furthermore, it 1s docwmented that hedgehog antagonist treatment resulied m inhubition of
Glid expression m these brain tumors.

Uncontrolled hedgehog pathway activity has been veported in a number of other
cancers as well. For example, bedgehog has been imphicated as a survival factor for the
following cancers: basal cell carcinoma; upper gastro intesting] tract cancers {csophagus,
stomach, pancreas, and biliary tract); prostate cancer; breast cancer; small cell hing
cancer; non-smiall cell hung cancer; B-eell tvruphoma; multiple myveloms; gastric cancer;
ovarian cancer; colorectal cancer; hiver cancer; melanows; kidney cancer; and
medulioblastoma.

Elements of the hedgehoyg pathway have been asserted to be potential drug targets
for the geatment of cancers. A Daoy cell line gstablished from medalloblastoma sumor

{ATCC, HTB-186), is responsive to Hh ligands. When these cells are treated wiath




Chem cal nane 3-Cyano-N-nmeth yl-N-( | 4444- ( trill
uoronet hy i) phenvl )phthal azi n-1-
W@ Roopirpesr4 di n- 4-yl ) benzam de hydrochl ori de R gp@UpS2009439065
eee H unless other- wise indicated) RE ,----- ((F,---
CN ES/M5 -- mz .516.2 (Mt1) 92 Y-(1-0-(4-Cyanophen
il)phthala zin-1- yl)piperidin-4-yl)-1V-nethyl - 2-
(trifluomet hyl)benzam de hydrochloride REC\ .., RT3
516.2 (Mi-1) 93 At( -(. 4--(4 Cyanophenyl )phth a
lazin- 1- yl)piperidin-4-y1y¥5-11uoro-i V- net hyl - 2-
(tr| Il uorotneth vI )benzarnl de hydrochloride R,R 1C ,
A e e ---= F5347§M1‘I ) 94
3@@3@@» ({(‘&d (53433 Eqﬁ:t%@%ew sieppnepabaRy aptngpted and resulis
1)1@12}9@!&&%%1}1&/\@1} d}‘l'( :W? th ¥$1§ﬁﬂﬁxi‘n§@§kﬂ¥9 06l 0bindf: B ity

| Boppige @lffmﬁﬁfétﬂhyln Nﬂk(hfdgthoa( Puagewpiang pIdEyr Hewe Hoxyypss
hg{l YRR DAL inNebondhd BiHREHLALER: Rdk vBervations suggest that

cyclopamine inhibits the growth of cudtwred medalioblastoma cells and allografts. Using

Loy

this Daoy cell model system, potent mfubitors of hedgehog signaling pathways can be
identified. Since the compounds of the present invention are hedgehog antagonists, they

are suitable for treating the aforementioned temor types.

10 Determination of Bindoetcal Activity 1G5

The following assay protocol and results thereof further demonstrating the atility
and efficacy of the compounds and methods of the corrent invention are given for the
purpose of iHustration and are not meant to be limiting i any way. Functional assays
provide support that the compounds of the present invention extubit the ability to fuhibit

I3 Shh wmignaling. Al Hgands, sobvents, and reagents emploved in the following assay are
readity available from commercial sources or can be readily prepared by one skilled i the
art.

Biological activity is determined using a funetional assay in Daoy neuronal cancer
cells and measares levels of GHT nbomucleis acid via a BDNA {(branched

20 | deoxyribomucleic acid) assay system (Panonies, Ine., Fromoat, CA). GF was originally
discovered in a Ghioblastoma cell ine and encodes a zine finger protein that is activated
by Shh signaling. The maximmm response is obtained by inducing G/T transcription in

the Daoy cells with conditioned medium (HEK-293 celis stably expressing recombinant

Shh) for 24 hours and then megsuring the amount of stimulated G wanscnipt, The

23 minbmuam response 1s the amount of G transcript inhibited with a control compound in
Daoy cells that have been stinnsdated with conditioned nredia (human embryonie kidney,
{HEK)-293 cells stably expressing recombinant Shh} for 24 hours.

Functional Assav for Measuring the Inlubivon of G in Daoy eells
30 The bDNA agsay systent utihizes the technology of branched-chain DNA to allow

ampitficgtion of 3 target ribonucieie acid {ranseript). The technology cmplons three



(trilluoromet h),,,l)benza m de hydrochloride 1 R ..
OCF-,. R- (-17;; -'. RF 593:" (M) 9 6 Ar-Methyl-N-(
wWQ@26094A84574{t ri f | uor onet hox y) phen yl | phtha | a i PET/LS2009/039065

yi ) pi peridin-4-y1)-2- (trifluoronethyl)henzainide

hydrochl oride IOCF3;"' (-1:-, - 575.9 (Mm1l) 97

.)-Gyano-N-( -(444-

met hoxyphenyQpht hal a71n-1-y1) pi peridin- 4-yl)-1V-ine

thy i benzam de hydrochl ori de REOC3, --2-- CN 478.2

(Mrl) 98 99 3 - Cyano- N-meth*WI-N—( 1- (4- (4-

fl uorone thoxy)phenyl)p yl1)piperidin-4-yl)benzam de

hydr ochl ori de N-I\/bth |-4-ar i fluor Medlo

X ng‘ﬁ(ﬁ FypbpAic @yipx i shoy (:j,lf W%%Wp\lﬁ ﬁlgpp )habqﬁ,tqrﬁam theAperficity
| ohthe REREH Aadub ReREAN Bk IBLNYAEQR R REH AR TITkH -

R4 RE =OC F3; 'R 0OCF3 591.2 8- 100

{BLs)) that hybndize as a complex with the target transcripts to groplify the hvbridization

signal. The addition of a chennhumigenic substrate during the amplification step allows

Loy

for detection asing luninescence.

The Daoy cell ine obtained from American Type Culture collection (ATCOY is a
Shh-responsive luaman newronal tumor cell line and wag established o 1985 from a
desmoplastic cerebellar medallablastoma tunor, a physiologically relevant tmor cell
line. Endogenous lovels of G/ transenipts fevels are low i Daoy cells bat can be
10 | stimulated by using conditioned media taken from cells stably over-expressing human
Shis {a HEK-293 cell line stably tansfected with hShh}).

Daoy cells are grown to conflueney in tissue culture T225-flasks in Daoy growth
media containing Minimoem Essential Medium (MEM) plas 10% Fetal Bovine Serum
(FBS} with 0.1 nM non-essential amuno actds and 1 mM sodiam pyruvate. The cells are
I3 | removed from the T225-flasks using trypsin ethylenediaminetetraacetic acid (EDTA),
centrifuged, resusponded 1n media, and then counted.

The Daoy cells ave then seeded at 50,000 cells por well i growth media i Costar 96

ol clear tissue culiure plates and allowed to incubate overnight at 37 7C under 5%
carbon dioxade {CO,}). The cells are washed one time in phosphate baffered saling (PBS)
20 | followed by addition of 100 gL of Shh Conditioned Media {Shh-CM) o stimudate fevels
of (/i expression. Shh-CM 1s dilited to achieve maximum stimalation using control
growth media ~ 0.1% FBSDMEM (Dulheccos Modified Eagle Medium). Daoy cells
freated with Shh-UM are then treated with various concentrations of hedgehog inlubitors
af concentrations ranging from approximately 1 uM 10 0.1 aM. Compounds are allowed

to moubate for 24 hours at 37 °C under 5% CQO..

o
L

The measwrement of the GF/ transcript is performed by sing the Quantigene 2.0
Gl assay as deseribed by the manefacturer {Panomies, Inc.). Prepare a diluted tysis
mixture {DLM) buffer, which mchades Protetnase K. After a 24 howr incubation with

compound, the cells are washed one time with PBS and 180 ul. of DLM is added to the

3 cells. The cell plate containing the fysis baffer 1s sealed and placed at 35 °C for 30 to0 43

nunutes. The resulting coll lysates are then triturated 3 times. A working probe set
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Shh-condi ti oned nedia, Rh signaling pathway is
activated and results in an increased expression of
(lid. Cyclopam ne, an alkaloid isolated fromthe corn
lily Verattwn colOnictimis a weak hedgehog

ant agoni st and has been shown to suppress the
expression of Ai/ in response to Shh stinulation
Recent observations suggest that cyclopam ne inhibits
the growt h of cultured nmedul | obl astoma cells and
allografts. Using this Daoy cell nodel system potent
i nhi bitors of hedgehog signaling pathways can be
identified. Since the conpounds of the present

i nvention are hedgehog antagoni sts, they tire suitable
for treating the aforenenti oned tunor types.
10Determ nati on of Biolopical Activity |1C50 The
.followi ng assay protocol and results thereof further
denonstrating the utility and efficacy of the
conmpounds and net hods of the current invention are
given for the purpose of illustration and are not
neant to be limting in any way. Functional assays
provi de support that the conpounds of the present
|nvent|on exh|b|t the ablllty to |nh|b|t | 5Shh
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types of synthetic hybrid short 6Wspecific eDNA
probes that determ ne the specificity of the target

(LEs), and blockers (BEM that hybridize as a conpl ex
with the target transcripts to anplify the

hybri di zation signal. The addition of a
elicmlumgcnic substrate during the anplification
step all ows 5for detection using |umnescence,

The Daoy cell |ine obtained-f+om Anerican Type Cul ture
collection (ATCC) is a Shh-responsive hunman neuronal
tunor cell line and was established in 1985 froma

d&dnpbfB4ti c cerebel l ar inedull abl astorna tunor, a

lphyS| o] ogiGAbhMdbeheYARlidudRyLel | 11 ne. Endogenous

| evels of Gd transcrl pts levels are [ ow i n Daoy cells

but can be stinul ated t\S| ng condi tRi\one rredl a taken

fromcells stably overfex-pressi nglhumgs Shh

HEK- 293 cel | 1 ne:-“—S\t abT)’y—{r an te%t \hﬁh

Daoy cells a ) cpyntm NI n irt s\sue culture

T225 flasks in Daox/ gr oWt nedi-4 ceArdi ni Ry M ni mum
ent| al Medi um ( ME114) pI us 10% Fetal Bovine Scrum

Ey'"wi th 0.1 nM non-essential anmino acids and 1 mV

s odl UMY Kl BB, BudReceed lusihakdndieMiveithx{ @ M tbemethoxy:

T225-f as S, using t si.n ethyl enedi ani nct etraacetic

acid ( DTA““‘“(‘:%HVP?‘R/} g84, resuspended in nedia, and

then crouat ed R® and }thet Eﬂ@;}tn&e\kgﬁsf@bﬁntdﬁ&ﬂﬂ sreded: da\%
L
ioerEgy! 3T B trs ST a B T e ted (bR and K

I @i@lﬁb&f)ﬁ,nﬁ)ver ni ght at 37 C under 5% carbon di oxi de

(COA The cells are she CMC time in phosphate
ba‘rt@t‘ ’a‘%‘ﬁtﬁiﬂﬁe“tﬁrﬁe@ ‘F’gg\/gd by addition of 100 pL
of Shh Conditi oned Medla ( Shh- Cl\/p to stinul ate | evel s
f G I{ Expressrﬁpg ﬁhh tded to ac
maxi mum’ 8t FHRHCHRT B rcﬁg‘% ‘%“ Gt h* F “d“%c“’“@é‘ Y op
FRSGEMEM{:Ead-he€ceos Mdi fied Eagl e Mediun). Daoy cells
reated with Shh-CM are then treated with various
oncentrations of hedgehog inhibitors at
on C ent. fat t:c:@tﬁlﬁ) ulicBdT@lang | fwrorisap iE Dxdraat 6 byardhadeutlealtd . 1
'\% £ rr)'@ounds are allowed to incubate for 24
hé‘tfr"@“ t S5  under 5% €O, . The nmeasurenent of
the GO transcript is performed by usi ng t he Quanti gene

2.0 Gh ssay as, described by the nma ur

(Panon“* c@‘" "‘t“%‘é‘“‘)‘d “E*?fg Are s ‘%‘r rfu?%*a@F é"%“iﬁ@t‘h'f”éfm ora

( Phard)cebithfiefccembt tsmtlttrtcdoﬂdes Proteinase K. After a 24

hour incubation with conpound, the cells are washed

one t|rre with PBS and 180 iL of DEMis added to the

ceI | s. Thettﬁ@ohmhh&ttémc aningiond oG idihe |8 ySik @iddtfif Brdrdn, or a
| ed_and page 20, C for 30 to 45 minutes. The

rB AN S R SR § gé“& & then triturated 5 tines. A

wor ki ng probe set -31- cont aining OH probes is nade

et B Lo BB e R 521 Bpor. tor,

wettlcbrgepy biveriged ﬂmﬁhtﬁddﬁd phomhivatibDNA cagsiay sqil tatras’

Momi, with 80 L of the Daoy |ysates. The pl ates are

seal ed and i ncubated over ni ght at 55 'C. The bDNA

pl at es7. dfte thmﬁnmpnmem&ed mammdilmgxstlm dieein R is fluoro,

n@'gﬂmré, C}tggm\ A4 ttlélIROI?nl&]cﬂ Oor é't‘;ttlg,leurnkauts %%rrét(fjuﬁﬁfclqgﬁl[oﬁud)i ed

reader det ecting | um nescence. The | um nescent signal

is directly proportional to the anount of target

transcript present in the sanple. The

| um nescent signal data fromthe functional assay are

used to calculate the 1050 for the in vitro assay. The

data are cal cul ated based on the maxi num contr ol

val ues 10(Daoy cells treated with Shh-CM and the

m ni mm contr ol vaI ue (Daoy ceI I S treated Wi th Shh CI\/I

N | - I L L oy T | o



- 33- 8. The conpound according to any one of
clains 1-7 which is 4-tinoro-N4 (4-fluorop heny Oph t

Wh200a/2345m 1-yl )p p eri d in-4-yl)-N-nmeth y 1- 2BCT/U81009/039065
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tioroneth I )benzami de, or a pharmaceutically
acceptable salt thereof. 5 9. A pharnmaceutica
conposition conprising a conmpound according to any one
of clains 1-8, or a pharmaceutically acceptable salt
thereof, in conbination with a pharmaceutically
acceptabl e carrier, diluent “dF excipient. 1010, A

nmet hod. of treating medui | obl ast ama, basal cel

carci nona, esophagus cancer, gastric cancer,

pancreati c cancer, biliary tract cancer, prostate
cancery fif %@ﬁ nu‘é@ Q&‘%fda noSHRY sre 6k Lhzkr{d '] ) \Q‘tﬂﬂ?ﬁ Batluoro-A-( 1| (4=

non-smal | cel cancer, B-cell .lynphoms, nultlp

AR AL Wi A IR B DL IR A A5 A

CANERLmdthHREN LANESl. Q% maRbANOMR, in a mamal
conpri si ng adn1n|ster|ng to a mammal in need of such

treatnent an effective 15anpunt of a conpound

accor dj ng :ﬂtt@inﬁ:nﬁ(ti@ﬂ%ﬁ%ﬁﬂﬂtﬂ‘o%z ding SeonQo wu@d according {o any ong
pharnaceuilcally accept abl e salt ther eof 11. A

c BhpEn éﬂafefe'dﬂ"idﬁnﬁgm{t*ea Rrigeegiable 6t prapimy couiBinatp vgth a

pbﬁ:ﬂ&‘%&%waﬂghﬁcCaﬁ{lli Qﬂlz@ﬂ%&hp&ﬂ?r eof, for use as a
medi canment A conpound accordlng to any one

of clains 1- 8, or a pharnaceutlcally acceptabl e salt
thereofy, QMBS telideDSal I @ALIBAL aQfi cORRERS oma, esophagus

caneer, gastiic cancer, pancreatic cancer, biliary tract cancer, prostate cancer, breast
cancer, small-cell lung cancer, non~-small cell lung cancer, B-cell bymphoma, maltiple
mycloma, ovarian cancer, coloreetal cancer, Hver cancer, kidney cancer or melanoma ina
mammal comprising adnunistering to a mammal i need of such treatment an effective
amount of a compound according to any one of claims 1-8, or a pharmacestically

acceptable salt thereofl

11, A compound according 1o any one of clatms 1-8, or a pharmaceutically

acceptable salt thereof, for use as a medicament,

12, A compound according to any one of clamms 1-8, or a pharmaceutically

geceptable salt thereof, for ase in the treatment of cancer.



