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Cl. | kox 1-3,. alkyl-OH, Cl1 3 hal oal kyl, Cl 3
The tegmy Hs?twaxﬁea&?erﬂu tfeaﬂneﬁt r?ér?ﬂ”é’r‘oé‘ﬁd h%?'em&ve* preveniing(e..,
" prophylaxibh @alidtihg seowingpragreskicredrid Surirgisa diseade fsatieasiobeian s : :
In oneeﬁasmgw S 2bkn omgs%@ﬂms ﬁaééd%fmeﬁagme&{ag@ﬁ%ge table salts
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| ' : red mammal s are hunmans, dogs and
heterocyd!:cg%lﬁgl bb%ﬁgo%ﬁf @:Sggtl@& the manmal is a hurran The
In this eyppogieent, M@t 'aa@mr?feragwh%P?'Ed?'lc\r@fea?ﬁdeimwd'%ﬁrﬁ@ti@n@"y substituted
1H-indazoB YO HbenfimidaOMPIBLIACLID br 2,88 oRERmeio-1H-pyriaMB atHliAdolyl. Yet even
that _(i)_tr_eats_or_pr_eventsthe particul ar_di sease,
coedit on,_or_diso[der, (ii) attenuates, aneliorates,
or elimnates one or nore synptons of the particul ar
di sease, condition, or disdrder, or (iii) prevents or
del ays the onset of one or nore synptons of the
partlcular dlsease condltlon or dlsorder descri bed

—r o, . Y |



" fhe o’thef+r

In one enbodi nent of the conpounds of Formula (1), and
of the pharmaceutically acceptable salts thereof,
wohes@essoRS | s taken together with R7, the opt Pom/aB:tw7/003639
substi tuted nitrogen-bearing rjng gptional|l
more preferghly derthacorppoupds agdisaliseYheErinf andd} @re: ak?fbtgéﬂb FeRrip Hg“a'm CHj or
OCHs3; Hallsng hiak>, OB oraeH and RfSeH. to cycl ohexene,

In an%?r em di f})é?rfeegg :%W’.é é%%@%w% o? Fo@mglag 5r9i' clf HE" S;:ﬁ‘»}éfn'\éé:bmﬁhcgfngE@eptable salts.

thereof, RBeralmﬂ? Hsﬂa@ﬁnéomeén@éw'th Bg éﬁf@?lonaﬁwwsﬁﬂb’le?6!}’89%‘09&‘"“9 ring optionally
contalnsrb%e@&quy @, iof Sha@ida®m. ' 8aill nifoddncbafhd/ing is optionally fused to cyclohexene,

56d|hy<1ro-2yr 7 %p&dﬁféw%q Haﬂ?fiﬁ’ﬂ‘rw‘é qui noxal yl, 1 Hindolyl,

MoreZJré)‘erdblhyfdrtbe donpobedszavd iltsawherejd | R® and R® are taken together, said polycyclic
heterocyg' #@5]529 id - {n&az% a/i?']1 f-ifb'eﬁio%lﬁézolyl 1H-|ndolyl or 2,3-dihydro-1H-benzoimidazalyl.

The mtr@eg—bgarg\gingg fr‘)a c th ?}?FO%IIC[ l)édlgalb:j ?qjila%qlly Fu%s}ltuted
In thi® emMBairnent Cdvyrh mofﬂmefenablly,dgemlmamlha@arqcycnlg ragficagiajogtionally substituted

1H- mdaﬂaﬂ)y‘}g{%\)eﬁ got%eﬁrgfeﬁggcﬂohﬁé Saﬂ%&lﬁés A sgl?é \!vl‘?é}@ih IR? and R” are taken

,_even r ef er abl
togethert Ries Pohglefdsior O/ & dcld1alos CHaeli @l 1""? %d? f"gnal ly ° Y
Wher%hh@tié tbld&ﬁéizpar’atdﬂ- it Qdﬁéféﬁ'ed that R® i3-dnedpierialty siastitliygl hetiroaryl selected

from thel_q_r ré%ltlgg gf %Tazblal |m11§a%t lva{yag{?gcﬁ% EnWr%gwl 0 é\/éqg%greferabw R®is an
0ptlonallP@JUSIltB@@01'He®®36 s@ecteﬂfr@ {be efasip apnsjsting efrpyraRalYlcameBiderpy!. Even
more préfé\'%l? Eﬂ“@HWﬁW eHpofOcapa® B]—I %IS ¢IQJ<&T(DCII-QQQ1‘d|T€’ns HRL is

The PRGB! [ oS R RBAE PSR FolierSL Tlre gpPSlics may
 exist as Fotures af chatiomarschr of purh enartiamerac Kerad FymEREDe mclawea stereogenic
center, tidnbouh d&h& e reé’%@%t@thBQMesenEﬁ}&%ré @,Qﬁéth&fs RibliitoRRose skilled in

1 ST I
crystallizaffst; thriatioh@gstarebisamérvgierivatiges & capplexasathion raydedseparated, for
example'_gfér?s?agl)%%p% 8a35ﬁq§1'vgn'r h@{LﬁJ %Wﬁtﬁ?&ﬂﬁ/ ﬂecﬁv@regétm‘ df S’ne]enantlomer with

era he ounds
an enantmfr '§%ﬁc¥f§ regseptefon ewwzmatgﬁé%ﬂ%@w f’b%%st"ﬁ‘é or liguidy
chromat@?ﬁb{'@}mé tiral SRtreinay, Goriekampld b alkchirad supphkt Ifmr(dzaarodalg kilical with a bound

..~chiral lig%(ﬁ tge_ﬁ]regg%c% of %a hi a.‘_gklve'ﬂgolt)évlin b%rﬁgérega@d Wa‘{i (Nﬂen]-: the desxaed

ZOI azo T rogen aring ring Sal
stereoisquurryecspov¢risdiinie @rmw ehereical saite Bl on@fa]@ﬁeaﬁathwocedures described

above, asfh'rkﬂﬁa? étteb'ﬁs&ngr'e& td bk Rat<Cib a6ig® Bhantiov et foii. CAlRFrestiesa iHeyspecific

stereous%nLﬁ%Fl é? é@theﬁlzﬁ ‘g)her#gr?y cEwlycip c#@?&h&% Stﬁrt% %&érﬁpﬁgg%mmetnc synthesis

using opfically adtige c&agprﬁﬂrsdsstram catdlysts ailselvesith oORBY @muerrm @neétefeo'somef into
mg@ﬁ%kg%rmaﬂn [ s H hat-e,—€H3 er—GCH3;--R3-i s H;

CH3
Certalfeasminaneli! Fortnola et e I ieren Sae °8'%8W1383'?”l‘ tF Pyjon may be
separable Uhssidrial agthniety enomrgstriced ®Etiedabdut anagymeneagicaingle bond, for example
because%?géhcstgﬁcﬂgncgf K/EXJ Qr%ﬁ" way pérrr'ﬂltds.%%é?bt‘{dn rof @%@n@h%ﬂ#&her@%e compounds

er ab IS an t [ o
of the pr%ﬂ?ﬁé'ﬂ\reﬂmféfaml‘?éﬂ@f“éaﬁ??h B loaT B o8 PHiO" b Fémuta (1) and
mixturesGKErSdfSt i ng of pyrazolyl and i m dazol yl . Even nor e

Phar ref @crfﬁy%gpt%\% aéclﬁ_s\, as &s%ﬁﬂé@ﬁre%lo%%mp ndssbf {T"e rpg%leﬁt invention,

include phameaseiticallyraggentalia inprgaie andeigait Q‘?‘té ehzaid @mmé% PThese saits can be

prepareoCIlFJ? ?@P&éﬁ?@ tHEBWal l%t@ﬁ aR® plifisdtidh 6Fa edm ﬂtﬂltdr BYTBEEFFare!MIy g&acting the
an

compou %P%&@ﬁf’%eé}g@'ﬂl qﬁwtaglﬁ 8rg@8|ﬁ.86ﬁﬁrg§mﬁ,ﬁ<§}d géj IIS r]g\/the salt thus formed.
Representative sblteingiudes betremtat dimiedstobipe inpdrolrdwidi rmwpctllgnq!qq bydsoiodide, sulfate,

blsulfateimrété &fethfd, trifFodtblate, E%Iat@ﬁé%t@ pt%)fmfa%r Bﬁhbéié‘ rﬁ’élonate stearate,
ast'ereol Soneric sal't ab
laurate, raglgigptpagate Rpnzedis, dactate. ,pggﬁpf‘u@,tﬁ, hef(ﬁf?i'ﬁ‘ﬁlpf‘ﬁﬁ‘?% enzene stlfonate, tosylate,

stereoi soneric derivatives or conplexes which nmay be
separated, for exanple, by xrystallization,
gas-liquid or liquid chromatography; selective
reactlon of one enantloner mnth an

o e s o o e



above, a further step is required to liberate the
desired enantioneric form Alternatively, the specific
wekers@es®enmers my be synt hesi zed by using an BETIBBLT/§03639

formate ac(ftl;até/ %a?eta?er h{n]agatg%ilgcma . éagéaé% thg"ﬁ%éf‘%g?’é@t ag%?k\%?tm%

lactoblomte gm l@@rmb%lphooﬁte@ylt&: enn/ibe tiken g These may else bickidersationsibased on the alkali

and alkdhh@eéﬁhﬂﬁitgl@)éuéﬁé@' $odlRL ﬁthi@mt ﬁ@éb%fuﬁ{ E%liérﬁ r]nagnesm% and the like, as well
X1 S

as ron(5 R BRSNS e, oty o,
V ammomsm;Iatrabétwarfrmmrmrmnaraemslymth chethyib@miosiaint digiemglammonium,

tnmethyfaﬁ’ﬁ'r%luﬁptr%ﬁ’@l‘aﬂhnﬁﬂluﬁs 4 :amﬁbrﬁurﬁ | DAl lmg nfélor afdgflor%}(mlﬁ?es see, for

because of Steric drance or' ring
examples Berge. At plon- Bharmi $4.eP@At196¥7or ners. The conpounds of
The ¢oh$omds$edl talispy@Binvertioh widylkekst ih Beth uAsHhaReand solvated forms. The term

‘solvate’ (fsotps 8 E\Q}%H tﬁ Qéaécnl#esz? g‘éfécﬁ%rccéﬁmgﬁg gﬁpéns%fg th[:eoc{ogru}glf:@na(ojle}egnventlon and

res t sal
one or "wse wgaa%év@liwxﬁpta@ m‘vaahmplec%@nf@o@mleoﬁtham Thedereribydrate’ is

employeu Wembél@@olvenl BWatéG' GPMI&\E&@Q&M? bécdblable 3616068 RAL & hydrates and other

oo BB S SRR g P B e BRSNS 1 s,
DMSO (qil@elhaltsukfnxm@hd pur ification of a conmpound, or by
Certaﬁled%ﬁf{paérﬁ)‘s)bf F&ﬁ\GFa' ('ﬂ)ganH Rir SSRITRAHEEL f?\rm&é Qg'hgﬁg [SAISISC oty Polymorphs

f lﬁ I__e g ﬂlc or 1 norgani ¢ | .
° °°mp?”§’8? %?Pfeﬁﬁm? oy Fonmpta{ ) fumy Rt b s '"W@W@@ﬁ‘l‘aé’tqe\%e@éﬂdt@/
crystallizativo| ofl d epmpaund af leormoka (1)i umdéreﬂffet@u cdrlations. For example, using different
solvents EV&#&Q&%HLQ# W&EQBP‘ e‘BF lgfﬁzatIBM Q:F)%raﬂgét%ﬁ at IH\%rERttt&hperatures various

isulfate, nit e, uor oace
modes opGeglingy @”g'ﬁ%ém’ é(?ré( fasgaéﬂ \m %Qv\écoob%ﬂw‘i‘}ﬁ'ﬁ@ crysialieaigh.e Polymorphs may also

be obtairiti @@ hedtiag or inaltiighd Sompvah@biEroraas at) GlloReNBRRb@ual brdsst 3édling. The

presencd i BSPRBERe wT P BB AR50 e SR8 R GrSH 6 SO Rh T A
Spectrosggpy, r'%ffaéed (¥R seegtioscapyriffesendial ssarpdriarratodmetnaippweare-ray diffraction or

such othétagdnhigydsat e, nesyl ate, gl ucohept onat e | act obi onat e -
and t he

o iAokt chieP OBl idele cafiPruma® S s ip ke gporbod by
Formula @ bphfontae ﬁCEthatsnﬂléwr poresieineiane rédlacki byran plotna®eing Bm atomic mass or
. mass_nurfigdr Giffdftht FERYIMES %to‘érﬂ?t  mBbrihRs hinkSor r u8SalWRJuhd mar%ture Examples of

o i e
nitrogen, peygearspliuTyaha fivomine.uswph e, et iy “antfoini®ont’o, *s, ®ci, 29, %), and '*F
respectnvé\?t '@%h@mg lofHL p@s@iﬁﬁlﬂﬁhtm g?macgutlc t%&%ﬁgﬂ@_{gltgmthe

riet amoni um et hyl anmoni
compoungﬁwhlgl? éﬁ\éﬁm the ﬁm"&"“@@g isotqpes ag;(%{lﬁypeé |soB@¢sg@f other atgms are within

~ the scopelf tHRhiavemtiorSC Certailb Botopicdl§-I4bkikd Epmpdiies 60AP ﬁté@dﬁ irBetion, for example
those intos\ﬁH'éh%a@gacﬁibéeus#tgye%%hbl?ﬁs ’IFX dm% éule +cr3 %Pa‘i& gr%su%e%élﬂﬂ %rug aﬁ\d/or .

substrate figsugaistripiinn ags#is| elitiptar '@on'pb)l é&d @%‘Pﬁﬁ‘ﬂ“s(i q‘ag “Ehisotopes are particularly
preferred Wtﬁéﬁlé@de @'fprépb%tlbrﬁlyrﬁfﬂdtwfbbﬂlﬂd Furéhee s%stlmﬂéﬁwnh heavier isotopes such

as deuteri?xmjl e, Ut Clg?{ o¥e a(ﬁ:]%grtag?%c aawyagﬁﬁrersrﬁlgng tlé% P'gﬁ{?ﬂmﬁﬁgﬂ'c
stability, f@raaxemele |ln¢eemsed ig viya helf-life Phrgrweed slosageakdujremennte ptd ihkrce, may be
preferred ﬁu%’oM@tcﬁémﬁs‘iHHcé’éj QS&Uﬁééﬁ? feBei@d gorﬁ’ﬁo'ﬁﬁ&s ofSF‘B I 83 gl %ﬁrrﬁlbmlon and

e solvept of-cr I zation I sot o
salts thord oy (e e e AEEaTG0 SR ELedss Briges B nehes andior i
the Examgled Bedou, @E)subsﬁbﬁl’(gm madn&mal&bt&siscmcﬁpldéoy Bbéled fedyerd il athbeisotopically
bbdajmg ;s nay exi st in nore than one crystal form
of conpounds represented by Formula (1)
The comeplmda QF iheafesewryenwémw kerisolaier andused persepaindhe E?pm of their
pharmaceQficyfyt #dcbptaifé 548, Oh adcobRABOWITNG brebert Aveatich Ldonbddeds with multlple
different conditions. For exanple, using different
solvents or different solvent m xtures for
recrystallization; crystallization at different
tenperatures; various nodés of cooling, ranging from
very fast to very slow cooling during crystallization.
Polynorphs may also be obtalned by heatlng or neltlng

g,




such other techniques. This invention also includes
i sot opi cal |l y-1 abel ed conpounds, which are identical to
wohoms@estoscri bed by Forrmula (1), but.for the PataB10ha003639

basic nltp{b% gfon{gocraﬁ foe}%%gﬁs \Wh%aryﬁ-rngln%ﬁ'nggr ?Lﬁ%le%‘i é}h?\/ﬁcarc%m?t will be

understqqq by p Paﬁwbﬁ'ﬁnéfsm &l Grchipaltssre Wit the geapgiof the presenidnvention.
The ;ﬂaéévhf ﬂverﬁ&@mh&%c@.fdek plabgest cbl?@&unfa@ef dfzﬁmmaw m%&ir@giof a

compoum/aﬁ: ﬂg ?ﬁ gﬁg 8ﬁ one Err{\?@ég%tohv%ﬁgplé\gl[{ngrg% \Ifwih g.lﬁ&tlonal group of the
compounid, @gq:h awv:thsmcgmlm; hixrhxydrcard G groug CThel e " 80ug” hans a compound
that is tré”r%%rmg@ﬁ;]wvo]f@ did a%%%%oun@%ﬂFérﬁlEla (ho? Q?ﬁéf‘n%%lalytrcally acceptable salt of the

ounds of the present i nvention,
compour&ha hed@asfeimaten V‘aée%b?yd@f'%uss'%ﬁq@m%?s EHD anBrﬁbgj’[j}yggblySls in blood.
A discuswioh ofthe osd afiprodriys isafrovideagtTi, Ellgechl BIsDIVO PR Ra, 2Prd/dbugs @k hetel Delivery

Sys,temsI S\Rﬁ qg%?tthA @gh@mp%gﬁﬂsseﬂé? a}gqi 1‘1@ #e\fae?%\ﬁ dégr?‘ B i B%xé IBe ign, ed.

I sot op

Edward ?h%qu? e“g@?ﬂcan HWW@%&H%' A%ﬁpc'émﬁns P@rgamvaé?eeﬁsm%?m c h
For ex&fibl€) a6 iman§ of tﬁ@b@ﬁ;&ﬁmm theAsrestht |ﬁxﬂ=ﬁltlarf‘1§ccﬂ|5&ate an amlne functional

group, a PpodPJge% I%é ;?orrﬁnsgl @)‘f thgsr*egog ag?gmgnq 0% Hﬁr%g[eg &90(:11 mzHe e?rélpﬁe grogpl a'lth a group
such as Baatbenyl. IRO-Carbenyl, NBR?):arbwbwlzmeB apd &' graee¢itiodiepengently (C1-Cqo)alkyl,
(C3-Cy)cﬁﬁc%fk?lr B@rQP/lf &R- Een@érfyl |§ §$x§tu%fl a@%@{:ﬁ“ r%l?u %rhﬂammoaclyl “natural a-

t abi substitution
arinosclg GO KT g Yidh 45 Oeben=h (O3 WEra Y s (C-C aly
and Y, isq(€ Ca)ahyltMap(%)elkﬂdmmt(ege@alkﬁauinbmcng b GRat er

Ce)alkylaﬁ:ﬁrfo?rk?ll 'CRY% déulnﬂ( J &%e%ﬁgﬁal lé A&k ﬁsg'%l-Nrw]@ﬁ\to)alkylammo

uce dosage 'requirement s and
'“mpmmthmﬁém”ﬁﬂ@WéWF@@"?hwsone ci rcumst ances. |sotopically
Simildrig/ied edinpaRP oLtA¢isrednt lﬁOérﬂibllh dorftalnls é?\faléohbﬁuﬂldﬂﬁtﬁﬂbm@@ a36brug can

ve forme BY I IS SR IR MEREET st " P BIoRET ot i S3hinPopch o5 (o
Ca)alkanqmwﬂﬁfawm -HE -Beplsanoyleyy)ethst-ineili IngC aCa)@lkatioyigxy)ethyl, (C+- -
Ca)alkox@hiﬁiohﬁ&yﬁuetﬁl NI(QPCQQIkJ)chr@J?@'a%oh%ﬁgﬁQlﬁccfnG{/l @31-Ce)alkanoyl

[ abel ed reagent he conpounds of
cvarmino(Cy @05'? ghen R Bne FGHTREYFE &1 UNczp U-aB L e liheTe Pacl o
aminoacybgroup istitmpémdent!yodeldclegifiom thé astoratyeatcurciad Lyamirocefls (O OH),, -

—P(O)O(CF @n%ﬁyll)] éﬁg&ﬂe&sﬁr( (ﬁﬁﬁ%@c%&ﬂgﬁ%@ggg%ﬂ%vggg%er@m&ﬂ group of the

hemmcm@é?ﬁ“é@G@ DUl baS|c nitrogen atoms can formsalts
If a compbindveA kel prgsentinidtiorddontg iavaHRRIs atid %cilanaoéro@& laGhrodrdg can
comprlse\é'hI %tepi%rmémqﬁéc' e%%geergés(né g{ tE o¥otr<|%q?]aﬂ %E) g ﬁ?t a«?clg]%rgwg Yvﬂha group such

ar e
as (Cy- CaHf@' (Feeatkanavipsyineton, ?@Wﬁwoxmttwld@wgg frowdita§satypn atoms, 1-

methyl-1- m&ﬂmﬁetﬁwﬁl hEARgHedA 5 Gd 10 cafbddr Rshhid) AikBtycarboSy IR RERY haling from 3 to

& carbon GBR. LEHGRGe TS 8%%%%55%@9%%%&@&&0@ e S ¢ h
(alkoxycagpengenyirdhy! hauiradiom Sto &earlipoagongs, dt(plkoxFharbores)eminpmettiylugVing from 3

to 9 carbdﬁ%@&ﬁs a-(ﬂgﬂp&&wboﬁyhﬁﬁmb §th§/lrr%01ﬁ6 {%rﬂﬁqo h§ cé/rb ?tuﬂs Y. SHethiidy, 4-

onpoun & glarnaceu I ca
crotonolagipyh SPRBPEUBIIECIRST-yi @ N R sy IamiPelCe-Eapky 6k es b
dimethylafifipeB gy, uarbbmoyia@m OgélkWBChQiﬂC$G§)alkﬁcéiﬁhrﬁ&jl (d}r@ml and plperldlno
pyroldn S RBNBIBC L R00c by T H guchi and W Siel la
"Pro- drugs as Novel Delivery Systens,” Vol. 14 of the

A C S Synp03|un1Ser|es Stikkgidn Bioreversible Carriers
Aner

[
i gendstl Fhabmprineap! b0 e Bl e R o opH e 8) et that inolude
processesﬁmpwex‘dh@bl@mlm alﬂﬁap?rtlaﬂartyhrehghbnfgi%ﬂdsnmifontchﬁalpeces@ém Certain
processes f&”tﬁ@Fn'aRuqaétﬂ}%%\" Qrc%So@Gs iR dMAulh l("g%tf {h%rm'ven i z?rE F%ﬁgst?ated by the
can or me ere cenent
following ’3‘1’%’8‘? P‘%"eﬁﬁé Qmeh@m@?saainarwdﬁwlaefgm éhbﬁ)e"p§UEPPt%i§eCt'°“ Some of the
R-carbonyl, RO carbonyl, NRR -carbonyl where R and R N
are each independently (CHJKHO)aIkyI,
(C3-C7)cycl oal kyl, benzyl, or R-carbonyl is a natura
a-am noacyl or natural a- an1noacy| natural a

P~ N N <N ~\ 7~\ 71 [ ~A ~\ 11



nmor phol i no, piperidin-1-yl or pyrrolidin-1-yl.
Simlarly, if a conpound of the present invention
woanmisaics®s an al cohol functional group, a prodr BQTABIV07/003639
be fornmed by the replacenent of the h dro en at om of
starting eqrepoghdsiepihe gqaémgs ApscHbed i iy ;l‘@%hwngéxzemes are prepared as illustrated
herein. C0) al kanoyl oxynet hyl, 1- ((Cl C6) al kanoyl oxy) et hyI

[3) etliyls -6 9 ;
The QPRI EATDIANT BRVRINE 57 RO FE Y RiES S e 2o ofingd above,
may be pleparad,iaschovet thafdw ln§19bfm1MyI , (Cl-C8) aI kanoyl ,
a- am no( Cl-C4) al kanoyl.,, arylacyl and a- aninoacyl, or
a- am noacyl - a- aninoacyl ere each a- am noacyl group
i s i ndependent |y selectedﬁgﬁﬁﬁf\he natural Iy occurrifg
L-am no acids, P(O (OH) 2, 0

--P- (O (O ) al k-yl) 2- or-gl-ycos%b-(t e- raggcal-res
ulting. fro D r empval of _a_hydroxyl™groyp of/ 't he

hem acet al a caﬁbohydrate) If a ound of

t he pregen Wikon /contain§ a car ke I OR7
functi onal a prodrug can conprise ester

formed by the xepl acenment of the hydrogery at m of the
~ == ~ -acid grouwdw t hg&r group such as (Cl-CB)REl kyl R®
(C2-C12)a|kaqgiloxynethyl 1- (al kanoyl oxy) egnyl havi ng
from4 to 9 carbon atons, 1-
met hyl - 1- (al kanoyl oxy) - ethyl having from5 to 10
carbon atons, al koxycar bonyl okynmet hyl having from3 to
6 carbon atons, 1-(al koxycarbpnyl oxy)ethyl having from
4 to 7 carbon atons, 1-nethylil1-
(alkoxycarbonyloxy)etnyl havi pig from5 to 8 carbon
atons, N-(al koxycarhon \)anlnonethyl having from3 to
a

9 carbon atons, 1- $ y 3 bony am no) et hyl
having from4 to 10 pa ; phthaﬁidyl, 4-
cr ot onol act onyl ,g2gagima- § 0’ 4 .
di - N, N- (C1- C2) al kyl ) h as (3--
di met hyl am noet hyl ° yiR

N, N- di (C1- C2) al kyl &r ban®l/| - (C1- CZ) al and

pi peridino-, pyrrolidino- or norphginolg2-C3)al kyl .
Synthesis In general, the coppound
this invention may be prepared’by nethods that include

in ScREMRE R SH &M JetHeT %Tm(ﬁéﬁ@ shigisa Bl couplifg a Peifotydlitiketoney(2) with a
carboxylﬁraggég Svgglgp ¥ El?ﬁ tsll;jgr[r)cpca(% E:%e%égw ﬁE‘? éagb%llcc%ﬁot@ rﬂay be coupled by
forming #Foaativated ¢arhoxgic acldiester,puenas WO&W@MQIWW‘P%‘&PWQM@ a Pept‘de .
coupling r@AdeﬁlW‘stﬂ ak Qi\‘ﬁ%k@ﬂﬂ-ﬁgﬁh%ﬁﬁ%le axnherd @BM@&%&@luﬂfnﬁjm

Penato S MO S PTG 0Ll Sl

(DIEA) aho theh khenta@iag the Grativattd Sarbiokydid atir estlaewmih@ﬁm@cmh@l ketone (2) to form a’
compour@(&}%}nﬁﬁ a. eAPérﬁﬁélP ec@rn?éudo‘s oHBbHtaq ) cal DePbrhed b first convertlng the

carboxle@CIdF@) to pgga%q-,%hkp@eaquéh 3 b)ﬂs@pgt{ggavqtg Wﬁc%ﬂquﬁ aélgét)hen réacting the acid
chloride WitieMia spichcy@is ketbms2) fodbrava tompbnhe ofeFofmulS¢hene A 0 O R1

The sHQhesm ongmgoJ\“ag of ﬁ?mﬁfl (Bgan% thﬁ' t§t r%matgggls Q’f%%l be%régareg as

described in Schemes B through E.



RONRS 2ROR R34R8Rs (1) In Schenme A, ac o
mp oundof'Formula (1) is forned by coupling a
wepbmsweyesi ¢ ketone (2) with a carboxylic aci @CER52007/003639
while in solution. The spirocyclic ketone (2) and
carboxylic acid (3) may beck®bgiRd by forming an
activated carboxylic acid ester, such as by contacting
t R carboxylic acid (3) with a peptide COLtQ | i ng
such as O 0O
2-(7-azp- 1H benzot (| azol e-1-yl 1 1,33-tet arret yluro
Ry hexaf | uor optodphat ePYFEIT] in
ctivating agent, ue-h—a-s——N—M—eI-a-l»sopr .
nd then §, cti ngof/BRt acti vat ed

R2

er wth thg spirocyclic keto (2)
crrpound of Formula (1). Alternately, conpounds of ~
Fd¥nul a (1) can bE%or ned by first convertimg t he Boc
cgs5 oxylic acid (3) to an acid chloride, gég as by

reacting with thionyl chlorid¥, anj then re&tting the

acid chloride with the spirocyclic ketone (2) to form

a compound of Formul a (Fi S

‘of "Fornmula A&@Y, and their 3 ‘materials,” my be

R3

prepar ed—as—desecribed in p rhE. 8 WO
2008/ 065508 PCT/IBZOO?/Q OORL O
R\ ::::ine + Ol R3 R°N R« oNI(IS)RlO
(4. RR Acid/ OR3tNH R4 4{,2) To prepare

spi r oket one (2) a solution a substituted or
unsubstituted 1-(2- hydr oxyphe(ml ) et hanone (5),
tert-but Sph-'? di ne- 1-car box ?
To pigp3Te it (21 extohlicg, o & sUpsifiicg or e Sl “ydgrekheqyliethanone
(5), tert-buyl Hauxopiperidihestt-dartronylatt and Bytrdlidios ©:1at malat etip)ém aselvent, such as
methanJl 6}@&!;.%8 er &9 'ﬂburgg?é Egﬁ@%ﬁ@é J‘éﬁ&né florh ?tfolnyt)émﬁg&ure to reflux and

orate
evapora}qd Bb%ﬁogb?'? WiRoRSaRIFEopene-2. H PRl 44)mnei): oifragidy puchgs HCl or
trifluoroaelichcidisi tHan a8ddd® a @6lutidnradf tHeUN>BoRSgio]obroting-2| 45 pibérittin]-4(3H)-one (4)

in solveﬂ%@%a%& clﬁorFr‘ﬂ%tHgljieo @ogrgpa&tlaiaor d|oxane WItT Slif)(sg%ent stlrnn§ 4t)o deProtect the

amine by iempeing theé?t% Nt-w'%V%&ﬁlPQBV'M@PMM@f m 3 sRiSEYsfiakrienedr)
di oxane, w th subsequent sti rr| ng, to _depr ot ect the

"to forma spirocyclic ketone (2).



9 WD 2008/ 065508 PCT/ |1 B2007/ 003639 Schene C Rl OR1

COOO Br catalyst | ..solvent OR3 R3 ON R4 Boc R4
waaas/ 063y (24) CF3\ //O OH 0 720 O SAO O R2 BasaBIRE7/003639
Solvent O 3 R3 R4 Boc R4 Boc (34) CO (44) Catalyst
~0,P O Solvent R2 @%ﬂ%l \ R30,-N-, R4 Boc

-0O- Alternatlvel}; o) R o)

$pi ro[ chronene- 4H@£|per|d|n] 4[|3H) - pne-
zed as shown nthems Cﬁ\ﬁ: 3

Br |
‘solve

R3 <, R3 or.Ré is a bronD-

) n.the presence of a suitable <N
chaIyst such g% R4 ' Boc
dichl orobi s(tri phenyl phosi ne)palladium 11, a bhase such
a riethylam ne and in the presence of an 8%ohol
sol vent, such as nethanol, provides the methyl ester
N- Boc- spi ro[ chronene- 2, 4' - pi peri din]-4(3H)-one
derivatives (24). An alternate prepaR_ |onoentalls
subj ecting a solution of_a hydroxyl
spOkb[ c@r orene- 2, 4' - pi per@i n] - 4(3H) - o é tad) o

R2 de |vat ve conpound i n dBasenert sol vg? “such as
chl ori de, to Solvdnti c anhy de 13
Q_sui tabl e _base, sugh as pyri
piflate
R3 Boc- spi rlo[ chyonene- 2, 4' - pi peri di n]
47) ™~ reatlng a solution of th N\\
|nR4a sol vent such®@s di met hyl f or mani de wi tRf a Boc
4$ble catal yst m xture, such as pall adi acetate
bls(dlphenylphosphlno)ferrocene t he
presenc sui tabl e as trlethylanine in
t he of an al cohol, as met hanol, with
carbon de af f or 8.t he iRed nethyl ester (54).

R3
R4 Boc

54) - -~ ‘

-~ — ——Alternatively, an N-Boc-spiro[chromene-2,4'-piperidin}-4(3H)-one-may be derivatized as shown in
Scheme C. For instance, treating a N-Boc-spiro[chromene-2,4'-piperidin]-4(3H)-one wherein one of R',
R?, R® or R* is a bromo-group (14), with carbon monoxide in the presence of a suitable catalyst, such as
dichlorobis(triphenylphosine)palladium 11, a ba‘se such as triethylamine and in the presence of an alcoh’olt
solvent, such as methanol, provides the methyl ester N-Boc-spiro[chromene-2,4'-piperidin}-4(3H)-one
derivatives (24). An alternate preparation entails subjecting a solution of a hydroxyl-N-Boc-
spirofchromene-2,4'-piperidin]-4(3H)-one (34) derivative compound in an inert solvent, such as methylene
chloride, to triflic anhydride in the presence of a suitable base, such as pyridine provides the desired
triflate N-Boc-spiro[chromene-2,4'-piperidin]-4(3H)-one derivative (44). Treating a solution of the triflate in
a solvent such as dimethylformamide with a suitable catalyst mixture, such as palladium acetate and 1,1 -
bis(diphenylphosphino)ferrocene, in the presence of a suitable base, such as triethylamine in the
presence of an alcohol, such as methanol, with carbon monoxide affords the desired methyl ester (54).

10



WD 2008/ 065508 PCT/ 1 B2007/ 003639 Rl1 Schenme D O O O R1

O OHydrolysis HO R3 R3 O R4 Boc R4 (64) Boc (24)
wans®eswsi d Sol vent  Coupli ng Agent Base O OPCRIB20R1003639

OORN O\ RI / |/ RBO RBWIIIIIIIIl1HRA Boc

(12) R SchemeDR N R3 NH R4 (22)
esters prepared via net hod§> desky'i begd in
and C can be further derivatijzed fo

O am EstenNs and aci as. shown in_Se
NOf thgﬁ'@%sgroté@i ng
N 0O af fords ester”derivatized
. N)k saponi fication of,, _
,ed spirotycl egpgovi de the carboxylicjacid ~
1edi ate (64). Amnes can be coupl ed toRshe (64) Boc

prote
i nter

carb@#Ific acid utilizing methods kYoM t o thos
skilled|in the art to provide am d%agém\éative_s (74)

eAggﬁtl ed

whi dcid when treated wth acid, af feg b

spirocydlic amnes (22). 11 Base

1
o R 9
~o
o)
R? NH
R4
(12) 1
| o R-0H
R«
N
R 0
R® ‘ NH
R4
@)

Spirocyclic esters prepared via methods described in Schemes B and C can be further derivatized to
afford amides, esters and acids as shown in Scheme D. Acid mediated removal of the N-Boc protecting
group from the methyl ester affords ester derivatized spirocycle (12). Alternatively, saponification of the N-
Boc protected spiracycle provide the carboxylic acid intermediate (64). Amines can be coupled to the
carboxylic acid utilizing methods known to those skilled in the art to provide amide derivatives (74) which,

when treated with acid, afford the desired spirocyclic amines (22).

11



WD 2008/ 065508 PCT/ |1 B2007/ 003639 Schene E Br CO CH3
O OBoc Boc 1. Saponification 2. HN(OCH3)CH3 HCI 1.
wolBOssNEH3 HCI  Coupl i ng Agent Pd catal yst Re@aBiony003639
Agent 3. RWX Catal ystgyhage NZNNHZ Sol vent 2.
CH3C(=NH) OCH3CH3 2. RwyX CHO O OO R O Bpc N~ H
0 koW@o@H; O p NN Boc Boc Spirocyclic Raters
) -net hods described in Schenes

be furt tized into the correspond

al deh 21 ngynet hods known to those skille Ne_
the ar i N Scheme E:  The al dehyde Boc
convefted into VAFiOuscfive- rrem t(':ﬁwete ocycl es via

met Hods described in Tanaka, ACo /)\gé'gt NS 1. HM(GCH,)CH, - Hl

Chem pd @8 agefl: {2390 - 2 A, Rmat |vely, an r yAd catalyst
Ry oni de %gngebe onverted di ctIy into a Veinrdb soehbase
2. CH c@jﬁh)@@Hld;hl li zi ng¥a known protocoN(Buchwal d, S. 1|2 RusX

G g Lett.52006, online preprigt). The redulting

V\él reb ahiie An be converted into t desored ket one

usi mg net those. sk lied iR The
resltant aR- be tr ansformed.intag

five - brocycl es via nmet hod

in anaka, . ANJ. Med. Chem 1998,

-.2410. Schene 1) ACCP?CsoI vent Rl roomte eratu N\Boc
RL O R2 or heat\2 2) AlCl 3/ heat /04 R3 OH
N X .
\(O\N AY
o E .

0 \( w
Z

Spirocyclic esters prepared via methods described in Schemes B and C can be further derivatized into
the corresponding aldehyde utilizing methods known to those skilled in the art as shown in Scheme E.

- The aldehyde can be converted into various five-membered heterocycles via methods described in
Tanaka, A.; et al., J. Med. Chem. 1998, 41, 2390 — 2410. Alternatively, an aryl bromide can be converted
directly into a Weinreb amide utilizing a known protocol (Buchwald, S. L., et al., Org. Lett. 2006, online
preprint). The resulting Weinreb amide can be converted into the desired ketone using methods known to
those skilled.in the art. The resultant ketones can_be transformed into. various five-membered .
heterocycles via methods described in Tanaka, A.; et al., J. Med. Chem. 1998, 41, 2390 —.2410.

e o Schgme F i
1) AcCl/solvent
R? room temperature
5 or heat

R 2) AlCly/heat

R® OH
R4
(6) (%)

To prepare ortho-hydroxyacetophenone (5), an acetylation reagent, such as acetyl chloride or acetic
anhydride, is added to phenol (6) and the reaction mixture stirred at a temperature between room

temperature and reflux. Excess acetylation reagent is removed in vacuo, and then the O-acetylated

12



R4 R4 (6) (5) To prepare ortho-hydroxyacet ophenone
(5), an acetylation reagent, such as acetyl chloride
wonro@oesios anhydride, is added to phenol (6) ami/mm7/003639
t re erature bet
phenl § A5K4 Oy OX UG oSl MRl Beh RS AL B0 E 550 P o
then Coql%hﬁmhﬁmwﬂh%qylousm@ sk as dilve @d@@@pm axlick @nd fiteyy@ to afford the

desired EHBhAEXHETRtIBREHOhE2007/ 003639  phenol is treated wth

Al Cl 3 d heat.ed high t t h 800,
A phgtmacsa B aRBRIRR o Be frese BvoRR RO BUBPR A MeHRHERLE RE g amount of
a compaigd ebitermalzi(t), orsauhareesedickliytagcdpyabicossitlobthe compouhd, adch
pharmaéelu{.éa@y S&eb@b@fcgl?i&rdvérﬁfe dflRR Jr%gc.;;,?% Ut cal

y roxyacet op henone.
in ong B%gﬁdﬁn&qdl nttcﬁé pbzﬁrg@@qﬂtlcql ﬁQ}é}PﬂSf’[lSﬂ ofCtB%qeﬁgrg dnvgntion wherein R® and

7 are takle togpibat, isgid pblycyelfcfhe et dcyeic aaviianis 18findagol@pTRpBerdintdazolyl, quinolyl,

1.2,3, 4—tg h%'ljo uuﬁc]l%{ qu%rox%yl Pﬁﬁfnﬁag %’% gﬁ?c!rjﬁf Tl%%ﬁ%l@g% %51@1' t}en%

[d)1.2 3E’WP|V|G§ Byfatgirafivero-ghi- <F5l}@4€"y'o? 34)96?‘?5?"6’14’10 1"1‘%" igeré3,4-blindolyl or
benzooxBEd € IMhe dltt@ﬁ@ﬂﬁﬂaﬁﬁgﬁﬁngﬂ sa@d &Wymt&éc@aic r&ﬁéﬁp @Sdpﬁdn@ﬂy substituted.

In an{ﬁf‘ner &r?“:felp L F g’n?tp ! |n|1en¥ef a )P@Fr"bacﬁ@{%' cgwﬁltilog olf Q&pée(ﬂenﬁ ugventlon wherein R®
and R® alq—takwta%thgrl Saldlquthéﬂ hetenar i wiighl is tidndezopl,, 1H-benzoimidazolyl, =
1H- .ndo|94 022% dihyﬁ@:tf mbu&anﬁﬁﬁéh&ﬁ kosked tood%lGQéQeﬁé/ |5 6-ém>la%é-8ﬂfaln¥|or 5,6-dihydro-
AH-pyrid Y ot RE e g of eghkydis FEas

-pyri [“zﬁ"frf 2158 Firsesa-BpgTnG gy of Sgrpdlyaray siarpavcewaeg?'b%l%lpwv
substitut@d.3, 4, 9-t et rahydro-1 H pyrido-[3, 4-b]indolyl or

In yet%@%@%@%%d’ Embo-mﬁen'ﬂbftd' ﬂgﬁﬂacla@tfgal Jb%p'b&l% 6?ft ej%s%nt invention wherein

yCCIC het erocyclic radica I ona
is tak&ﬂf?ﬁ¥ St g s ?WO%&FWU&P@V@F?'@&%M ??@HPZQiY' oppyrimidinyl.
The phraracattiedltdosipbsitbnafoosed byosombinirghtee ong®ands of thiLiténtion and the

pharmacﬁ({]}ﬁzglﬁ) J&c&ﬁabléa&qr C]J:% a?ﬁ GesI c?iﬁ&nenﬁs dﬁgs Et{gﬁ rreadﬁy%cg'n Re eye%)f £ l/gnety of

roc IC ra
dosage fppr@eqqgl@)zqﬁaalgtgdp%ders Iggmngﬁqjgyryps @uectable solutions and the like. These
pharmac@utidalboRipasitiond khil) ez Qied) Ak additibhts BdrddRn@YubIPBENRBhgs, binders,

exc lentg. @dﬁj:' rwgro pyridine or 5,6-dihydro 1 H pyridin-2-one.
P it nltrogen bearing ring of said polycyclic
Thus, figstPerroesscetiotel pdiainistation.dakigls coiaining varisupexdiniantsesiich phsodium citrate,

calcium c4fjonate @h&ver chU' uaf pridsprhie m%(?%b @Efbtoy&f %ﬁm mﬁﬂ&énﬂéérants such as
4P

starch, a5 AR E AT el oA L FBHAT P AU 6 e s gk 5
polyvinyimymolidook yducroserigelatimangor acacid i Aatditibydlly dubriogtirigrdgeints glich a6meagnesium
stearate, Qm&rﬁ% Edl@%l an@ PR bhbrPie RF %%ﬁ*ﬂé{ pGr‘BH&!sn 586k & osmon; ofa

ounds of this invention and armaceut] ca y .
similar ty%Fc'SE’b?'ﬁ%P%e'E%{?Wé‘Fé'"er%/@ﬁf’fi P i asleie conepiest Rigfered material
“for this incladedattyseaaimilk isagaeEedihigmalevadsr vedight pdlyeticitssatgycbler Wihen aqueous
suspensﬁ‘lé%p e@&s ta?étﬂ gﬁec%fopﬁngﬁuﬁqes ee{hg%éﬂvr?yé%eut}cgi a%%mpérgm may be

har
Combmedc\mm@ég%s%%gtee'aﬁ or figvorngsioe g, colotirg FRHer 2R el desired, emulsifying

or susperidinglag@ts,nbgetit Glth aifichts AV ds@fer, élhél%ﬁfpﬁopyleﬁé(glywl Nérin and/or
combmatl%‘lgs thgll% l'ike.. . Thus, for purposes of oral
m ni strat| on, tablets containing various excipients
For paganisial seminisirietion, edltions ef the eamnoundn @ 2pivpeRiicas aitis dvention in sesame

or peanut & éﬁ'uléé'ﬂsﬁi?&b"}@h@bl?@ol Y il Mlﬁbwa%é &nM@;‘édo d8ch aqueous

solutions g’&“ldgﬁt e%g%%?\gfﬁr% I?fl q%éeé[s%rg an% élglﬁa pnltﬁn{ ﬁstﬂp?ﬂﬁ%sotomc with
sufficient sajjeebsgleiest Hwese patigularraglgops sollliale e espacaltyseitabiefoaitiravenous,

mtramuscﬁIQFj/s%cu?a‘Fn@&Js%nd M@b&h&%@ﬂ A mxétl‘é%ﬁ Clﬁttﬁlgl&i ?gé‘tﬁh Sthé %‘t‘éhfg aqueous

gnesi um stearate um | aur

media emgloyecTe é‘hfelag'équyP"aP@rbyt%P@rﬁtt?%g'qm'w@y@éo thesg skled in he ar
For intaaagadadrhinietstion br zaimlﬁlstl‘ﬁtlbﬁby Waletudmawe abmpouv@s Oﬁ@inﬂ%ﬁdons of the

invention %% c;n"n\leln% ® deqve‘cl‘é)c]z f\ tr%”fg A@fr % %o dtlon gr uggén% oh l?roﬁwaap gug\?pes?ﬁr?ykcontamer 4

mat er | actose
sugar and hi gh nol ecul ar wei ght - polyethylene gl ycol s.
Wien aqueous suspensions dB elixirs are desired for
oral administration, the active pharmaceutical agent
thereln may be conblned mnth varlous smeetenlng or

. o o

- oy



or suspendi ng agents, together with diluents such as

wat er, et hanol, propylene glycol, glycerin and/or
\VOQﬂBWﬁﬁMSons t hereof. For parenteral adn ni stpariiBg7/003639

thatis s &gd' d?%ﬁmpéd @hﬁe Eééﬂptooll’ QQQn Qér?&?gqtgfﬁrgée(?\%lorq Fror%lg p essurlzed

contamegps,q;@ﬁbuh@r With the-ysejof @sg@&g@@@e@m 6% (gwglomgtjﬂug@me hane

trtchlorotﬁlﬁﬂnﬁéﬂ%il\e (]fﬁblﬂﬂiotéﬁéi@@r'ééthar%ohétbérm&lm dtrer LftaBibigh2lth Yhe case of a
[ neces

Pfess“"%eé’na&é"rs@d‘“.es‘,‘S%a@ﬁu“8 mat Re %%?’f'l"be'd & 3’°§ gl“?r? Ft“bt‘t&'&% ggnetered
amount. THegeessaiized containeran nemiizer sw gentaime seluéonas pespensionyof a compound of -

this lnveﬁ'tNﬂnt @Q%ﬁ;lés%’nd'cﬁrttﬁd@¥§(ﬂr%‘d§ for dx3h I@W?@léfn for U&?IHtaﬁ‘ntﬁgklﬁor
raperi toneal ntnlstra i on

msufﬂatqf m@e{?rgw atepﬁzgntglln@p Iamgw%ag)éaf? coH@ayrg cgﬁ;ﬁma%gs gf tge invention and
a suitabla bbwdez dsd sucklealabiabd & skiychst andard t echni ques known to

Meth$ Qﬁﬁteﬁgﬁ lv%ﬁods hE c@tftlt:al cgrq os'utf&f-t @ ain amountof active ingredient
Ahalat TR

m ni str t1on r mnistrati on
are knowf'o ApYl beigPRsFent tﬂrtg@sqf thisglisglogyrestp 810813 ﬂv‘l@ﬁt"t tbh? 6&% &or examples of
methods®P Brepaingphbiynadelticiebmgoditioné, tee Remimyh's @haeldébitiedl Selences, Mack

- ' . container 13 WO
punisn SRRk ShaChasR HaBTOBRIR, T2 "Ts squeered or
The piragpldavepijon dige rplatss énthergpeutic methodfon tieating pr prpventing overweight or
obese cqﬂﬂfﬁ&%nﬁ atraiindi rlﬁHTﬂcﬂ\gFH tﬂj&ﬁaH I WiteRéln a @&ﬂﬁcﬂinﬂ @f F&nuR (1) of this invention,

or a salt @ebeo tsaﬁdrghm%%rgg 2% P%&%‘R@PP{SW@% dosage regﬁ’nen%esngnedt tb obtain the benefits -
of the tharapyc Hhe mpfreprtouasegrregimedi toé bopwit et eagh dossr asistitistered and the intervals

between @852 tHdi BMbSH IR RIpBRE updH 'tﬁéa&'rrﬁ)og@ﬁof FbﬂnJlJ‘ﬁ) 6ARIS irdEntRn being
ressuri zed aerosol, .the dos uni be

used, t“eg‘éff%?frﬁhﬁfé‘tfcﬁltf'cﬁ'r%v‘%%”t?@s Be'%t‘% tt‘%C*lPét‘it%EPcsanFP@tséPJ%ﬂ be'”g treated " -
and the senarundf.theltvmdioresssur i zed cont ai ner or nebulizer may = °

In ger%ﬂé]taz?\' difectle %lgéé&a (tg'?heo{ @Uaﬁgnﬁtggglrtél)gf te B%ggrgmg?t%B is in the range

i nventi on.
of 0.001 @ww (gtg)/m/@qy] t@ ép%mp/ﬁy/dﬂb prefpgably %Ohwg{kgﬁa}' tort Odpg/kg/day of active

compouride s:ﬁjlta at dvidgtedosbe Scmemahatoadw 38wl nBges8arPpOsddar, haWever,

dependin Qn %H‘ tt% JpRAPR qr%at%E tl'n lhdl\ngyaqpés 8&1 %rdo%mg will, in any
e ba act 0s
event, det@éfmwsase Qﬁﬂ)r%’f@s zﬁ'P$€hfgf tbamwﬁgalﬁhlaeﬁae@gwtw@ans will appreciate that *g”

trom 10-40AM el KD a2h pllehby £ o E'P&%rnv%é‘tpa?tm%%tﬂam'cs would

possess lewangsise sequirements, iypitsivod. 1 pPepdtd. ng phar naceut i cal
" The c&ﬁ’ﬁmﬁ& 8l BRPosifiRe oﬂﬁ@lrﬁt@ﬁtﬂﬂ"n%y%%ﬁm&i fadin @C(b GheRde daily) or

tnultlple ({‘\j/b %cg)wauo%hlggrgbrggs‘éq{o? %g\rc}érﬁre ﬁt gp lg%my%qtlg{]f g't?yta o be agmlnlstered alone
or in combihatiomyeth tpharnrasédtioally akoeptableazatrierny variclgs e iduentsn i either single or

multiple o‘3¥(§sr Vﬁx'it&né plgrmaégﬁﬁéa? c&RAIERGRS and J?lué\tt%m rne SOllg d)luents or |

cl udi ng human, wherei’n a conpound For nu
fillers, Steﬁ\e "’qu?%’slsﬂ‘V%cﬁ‘tslaBﬁ"a"OH? orgarie pVefRer eof | | s admi ni st ered

The c@Spduadd or@ébmassitipp bpE p@bent hosiaige nfag Bk ﬁammdwecgmacbubject in need of

treatmentg)gtaa\}anet& %?co?%h%oh%?oute%fof B%n%paq{c)ﬁRX%udﬂé or%ﬁ{] ngg%teﬁtggally (e.g.,

intravenogghy sv%tanﬁtt@tywatréramsélt'mé Fuiidse hephanmasedisaisompesitigng of this
invention dﬁp ®8 GdMﬁ%féréJ'ﬁﬁtr&@Bﬂ@U&da QpopFRbYUbraising h “Rsht i&hﬁulatlon i.e., allowing

t f t I
e R BB Gt U phOE BB el LR
subj ect being treated and the severity of the

conditions. In generaEXE@pUpkﬁ@ﬂjmve dosage for the
and s present invention is:

conpounds,

The E)qug}) qsa'sﬁbfgrth Rerein b@@y arzﬁa Fo,r |llbq1@twerwgq§§§ %}9 ths ofmposmons methods,
and variouspakgnelery reflected aerainl aye Dieddednkigeslenyiplifyovatibusgpplgé amyembodiments
of the invé?tftior?,%%tﬁ Y& not ‘E%EQ%Q&H%‘E nhﬂ tl*?‘é é&gﬂ)ee onIrte tg;% Xt'eg ﬁu@eﬁ{%ﬁ Gran %\Pape

vari‘atron in W Necessar| ROWEV
dependi ng on the condltlon of the subject belng
treated. The individual redfonsible for dosing wll,
in any event, determi ne the appropriate dose for the
|nd|V|duaI subject Practltloners mnll appreC|ate that

Y N a " o a1 o o



The conpounds or conpositions of this invention may be
adm nistered in single (e.g., once daily) or multiple
wdas®aesns vi a const ant i nfusi on. The conpoundsPof/iBInF003639

UnIesQﬁ@Q& bt‘PlQerE%yalFljﬁQCQ nk?s wé"}QHL fné& {rﬁgeraglgﬁ t abor in.

natron W arnmaceut cal'ly acc |l e carrlers:
Flasly ghip@ptograghy Wag Resiatmed aceprding tedhe @Ptﬁgq @eséﬁbedrhylscﬂll gl al, J. Org. Chem,,
1978, 4gqgg§§ SUI tabl e phar maceuti cal carri ers veh| cles and

All Bﬁtaéyle% pémféc& %ng Ug scug?eﬁtqegaﬁg wgrﬁaaoeggrmeg d:gln% Fl&gﬁ F 4l)ﬁ or 40S Biotage®
column soitziring &P-SThsilicad#(63md s500kngstoom) $BivatgnasB;dippséie, Swedsent -
All cb%!ﬁ@éﬂ@’@ng%o#se di@&“&&i t%%é?r‘i %ré ﬁbr@rrﬁé&%s gta ¢Jr‘ntfﬁ§éi’1®%ompamon

treat nen a varil et of conventi onal ut es of
system éTcﬁ'ﬁdM"%'tsFoaH“S?i” N%‘?tﬂ%ﬂiu“ﬂ&'“@ PafHed R&H'@‘é'ﬁ@ﬁ'&?ﬂ ofumnsy |
Mas4 Spditra werd Vet @& s WitersWktaid 800 Moy, MA) Micromass Platform Il

spectroxj\'\QtteF o) ?yhtln s?e spcheE I'}%ss h?&rar\)n/@% ,@@%@é’é 5 CQ{Nat rs ‘Mll Gprd MA)

1 ons m n S
MleomﬁﬁﬁtmaéfﬁH% Hispsetropsten supp03| tory, or using a "flash"
ProtdrOMR lcBérhied shifts Bre, glvéh k&t Per rhiffien miﬂélatfﬂoﬁﬂeﬁéinethylsﬂane and were

ve in out the te
recorded 38 et Uy +BR M o it et ebeo ol Bah sy BB "Bl v
chemicah shifts are given nsarta pérvglligudquondeld from|tstraniEtiylsiganeritos protophey,
ﬂuorotnmm&ﬁane @pﬂua{@gy ous paraneters reflected herel n are,
I nt ended on| lif rious aspect
e lllioh HERTE MBSt et DURS BHaTRPERGL e ResEdRyeRn which
are further esteimplifieel is thepaloohgckem@gésai med i nvention in any way.:
14 WO 2008/ 065508 PCT/ 1 B2007/ 003639 Unl ess not ed
ot herwi se, all reactants were obtained comercially.
Fl ash chromat ogr aphy wakirogedlie Keteaes according to the
Spirddpdlib Retoges it @ereigedSbiptdpa’texainplified coridind<Cbrana present invention,

were preéx%?e% usuﬂﬁgahﬁq &I:?Od @‘Io\bvee?’ etRé %9?% ﬁg%re;g}érclc éR&%h?ﬁ%})aratqﬁ -25
40S Bi ot age(r) col utm cont ai ni ng KP- SI L silica (40- 63
M 60 Angstrons) (&hiRajfEkAbBie Rigpsaton,1 Sweden). Al l
Corrbiflash(r}_ rifi(;tionse i,_scuslt_j r_oenin, wer e
performed us X stem ‘
Tq T edletippoé 143 bysiroxyidrioeshoxyphdablieikanaie (AciosiOroanicsgifo’k derris Plains, NJ)

(83 milliJReds @ﬁﬁ()fc) 5 §lillirh@8s EAkEMS mN&%ﬁol@Pﬁ%faﬁ;M@" YPwhLsdAEE Rt-butyl 4-

°"°p'per19'q%?f1r8?’§’ﬁ’1yféte (X%{E'@Pr o?f@?"g'f") a%lw?yéré’é "&ﬁ‘%@ \M“%’B"t?nZé‘F‘ i e mmol).

The mixtmessasdpetet mareflex evernighb r ttednivnreavadicbeled to( ivbrn ﬁmp:b,ratMQ.) concentrated
and punMdCHym%?e &ﬁlrcﬁ‘ﬁeft@g{rgﬁhly |(8‘>§ l@éf&rre%faﬁé) to gﬁ&& W‘Bdﬁ'-\'ﬁmethoxysplro-

fts are

Whmme’?fo%vﬂfﬂ'%ﬁ”&'“}"i 8- ?'&%M"WF@P |<§9nr@9 éﬂc@w&é‘?@" BP%@&F’&ed on
~ Toa solifianofiN-Bdoi7inyetdd@s divblzhriome gaBia = fiigerid B p&GHI-omeese img, 0.17 mmol) in

methano ﬁ\{%lﬂ%s agged’df ﬁ@!(fpmpd cfx?ne @%Q \MI}I r‘m@?@ \%Qé stﬁn%h { o gmperature

parts per m
for 3 hou[‘set'['hgﬁ@g{(thsﬁ vgqspgﬁ@n(raptg(p tomffg[ddnwe@pxysplro[chromene -2,4'-piperidin]-4(3H)-one

hydrochlbridéaiHdh washlsed anmdubnger phficafidnU®@s mgeds%), 248\eskpl | owi.ng .
preparations were used in the synthe3|s of conpounds
of the present invention which are further
exenplified in theprotvcisatopedrepanition 2 Spi rocyclic

Ket ones Spi r@l@lﬁ‘%k\fémkc%r@&ﬁ&e M EBHNRE3NSRd to

To o ST pT b7 VA R R R ISLPRGT (e FBt hd Gl sl (6 mi) was

added tettibetyf @b*wmen@]nép)-lcarboydﬁte 0. Kegrane("$), épamabl) and pykroBdine (356 mg, 5.0

mmol). @Qil\r}gﬁﬁéé%ésqleﬁ{d gﬂr%ﬂkf))(r o%@ﬁ@'ﬂ{ ' 'FH% n11xture Cyvas cozlze%f% room tempFrature

SpIro ronmene-

concentrgied and pyr. PF’ B Bl@t_aggcfﬁyraﬁfestfﬁpw ﬁét%?@tﬁyﬁh%m%e) ES’(‘WQFM‘T@OC -6-

methoxys(pﬁG[bmﬁn@ﬁ@-a,ﬂl-mﬁerHW(BM}lblﬁé&ﬂeﬂb\mSolldW)Z? g( BBeym | rams -
("nmg")a 0.5 mllinmoles nol ") _in nmethanol (1 ,

mlliliter ("m")) was added tert-butyl 4-
15




oxopi peri di ne-1-car boxylate (111 ng, 0.56 mmol) and
pyrrolidine (42.5 mcroliters ("pL"), 0.51 mmol). The
woisasess0sas heat ed at reflux overnight. The nPETAB®07/003639

™ NM#"@?D 9Ql2f 10,50 rabw § B GD s oh), 3.78 (s, 3H),
Ve B ot 4 e bgr'é'b % .‘

3.18 (1, dc‘e?( éﬁaﬂh aﬁ@}“ t&ﬁ"dﬂf\bﬂ@l ). By- (M Ridl ha% yss PHj.0
To d OB BEs-6-meboR@plrsltmdméied D _PF@F?d iR BH YRk |(Q’Y¥\g°'(d {%mol) in

, methan&f %ggg ‘7’%@‘{@?&5& gg: i ?E’Wﬁg ﬁé m}) 4Theﬁ?lﬁtgnlie:'\l/§ﬁsr§}lrr9p(q; Ireqnbhemperature

for 90 reinyt&S Tring, mixturk ivasirohgenirated towitfora Bedhlofdl 7-frie}hylspiso[etishRshed, M piperidin]-
 4(3H)-oRClvhich walk QM%thQﬁlf reF'%)r EcaTQﬁ(&‘Z‘fF}Igté 1ogyyas st irred at

roomtenperature ours ure was
concentrated to afford
7- met hoxyspi ro[chrsmechZKé{on@PJ@@Edaﬁbrfﬂ 4(3H) one

hydrochl or g de, whi ch
purlflcatl 45110

To ajsglutigneof pr( é]gglp@tz @ﬁirozy 4 methylphenyl)ethanone (371 mg, 2 0 mmol) in benzene
(2 mL) \ﬁasl\dﬂtiéwvé)?tébmyf Db RABAEL1 Zarﬂoxyréltep thle%ﬁbre% H:at8M &t refli overnight.

The mlx?.gn%\fas (Eoo?eg t% ro%t%r}wp?rﬁgr o?%@ﬁ@%‘gqtg ar%E;éB E%gbet hanﬁromatography
(10% aqe@ne/hmlaqﬂ tojaftorbiiBoebiciorve?-thethps imioh aatepe214'-Biperiiirg4E3H)-one as a

yellow s()thG?G m@ & mLroadj@hIQr)Sfﬂrﬂéth?érﬂg[cﬁr%ﬁ\@né'rg4 pﬁp#ﬁmmh -one, 91%, 'H

['ux_ overn

R (R 759 (b 837 bt 115 3B TiOnBAT QUAZHD, 2 SO 42 dH), 236 (s
3H), 1.0a1d, 3H)r 1.58 @d 2By, 1Bi4Qd, age chr omat ogr aphy (8%
Toa §8| o‘ﬂ%ﬂ\l%@tﬁhﬁar y%e?lxy%g{r&c%rﬁene 224 I;])]pegf ng'_zb 3@ rope 5%0 mg, 0.16 mmol)

oXysplr
in MeOl-i,g| mld\xyag gpqiq_«p[ zt N I-@ylngjloxar@e),@ 401193_ WOhenoBIroesHe®ed at room temperature
for 4 holr& T HeBRIRE \@&%ﬁ&nlrbleNM%f(omrﬁaroﬁ n?etﬂﬁsp(rg[chr%m%ne-ﬂ- 4tB|per|dln]-

4(3H)-0 rﬁ_&&gro%rqergje whldhsyy_is use@v&@u&@%hes p&rﬂ‘lcat?nl_(é'o r};% @%( b?lﬁ
2.01 (d, J=13, 2H), 1.57 (m 2H), 1.44 (s, 9H)

TO a sol ution of  gpirocyclic Ketone Preparation 4
N-Boc6meg ysphrol ¢ r nmene- 7, p| erldln] 4( 3H) - on
e (42 ny, ! Ng&dded 4 N

To a g$4ytion pf ‘d(deelmy@@ @mmth)axypmére/l Jetharione ¢452asg, 210 minelflinddenzene (2 mL)
—was. addé@@mbh@mgi@tp'éﬁ&ne fI %rbggflartg A48 69 2.7 h#nd’)‘ a5k U TR (0.2 mL, 2 mmol).

entra

 The mixig 3R Q15 SN SHab[ TR MR capledogeqm isrgerature, concentrated
and pun%@ﬁb&lﬁm{tﬂg@ chivnatognardly (tSechacstanbieiitartd) td dTRvd Wob-fSlwaﬁ'lh@fhoxysplro-
[chromer(e%4"$§>eri&i®o4ﬁ hcﬁ@'ars%%[? §r8ﬁ %@i’&gzd? 1%%%2 3@@ ﬁ%S-lﬁ 3H
To a solyign qfN- goggpattfu@ﬁ hgx¥yspiro[chromene-2,4'-piperidin}-4(3H)-one (60 mg, 0.15 mmol)
~in méthardol (bmCfWasrddded cHEI XY didkafi® {00 ROEMYE }rﬁéitth?@%@%tlr(e%?al rd&h

temperat eqo'H‘:n;%l“'er |T§| l%1(?)&fg(\:’v a7 %%ncn%?%\éatofﬁ%% %dex‘{ ”F?tq%%%ﬁg‘éffrg’aene'z 4-
plpendmla‘t(?'*r')eﬁ]le@Xdrevécrrﬁeg\mch wa$neewlstpuwmmsurdnomloed53 mg, 100%), 308 (ES+).
roomtenperature, concentrated and purified by Biotage

chr omat ogr aphy (#O% ace;gne/ Eegt aneg to afford
N-BochhIoro? . 524 plperldln]
Toa sM‘ug&Fof@ hgﬁ 09%% Je}ﬁ?%l\}l)émﬁb?é&%% %@bgﬂgg@gg\eé{) m%ke@ﬁ? ét@ér l,s mL) at

0 °C was Péde@fuﬁﬂryl chiogde rﬁ7 rQLH)3 4 mymelydropisgiHy he resgliing mixtupafyas heated at -
reflux for 2 hdids pefprelcob)ng.to BaoBﬁte@eratu%‘DThehae‘ﬂﬁ/l étAer sdldtion waHBashBd twice with

water, th amc]pé\%é%ﬁ/as gg—[%hate a c%r?«'lelrﬁ Or tg r@}?e nﬁaeteréal yas Bﬁ"ﬁ'@? PHPH;}age
chromatogrephy) (49 e&oluan. 6% aceorleshqmp) to PravidREEBtchioron-hydrey-2added
methoxypAei\)Elehndnd ad b%mﬂ\enqm 565 mh,)93%T hesist1db @unagossy, I'a™NER (cbcly) &

ot 90 SRS Ay, (00 A0S e 4 e

6- chl or o- 7- net hyl spi ro[ chronene- 2, 4' - pi peri din] -

4(3H) -one hydrochl ori de whi'€h was used without further
purification (50 ng, 100%, 266 (ES+) Spirocyclic

Ket one Preparatlon 4

= N ey egm s
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_was_added_tert~butyl 4-oxopi peridine,1 carboxylate
(438 ng,.2.2.mrnol).and_pyrrolidine (0. 2 nL, 2 mol).
W(Fheosmﬁm&re was heated at reflux overni ght. TRET/1B2007/003639
re was cooled to _roaom mgrature concent r at

To agﬂlatlwf &(pg&lo&ﬁ I@fdqu%i&éncglmx )SF‘SB‘W (Sfi yep 2.8 mmo qn methanol

(3 mL) veszeiddedtehtdptybdrejoptperidifid- 0tatboxylate (623 mg, 3.13 mmaol) and pyrrolidine (0.24 mL,
2.9 mm% B\%% n?ixt@re w%rh'egt'éﬁ Q%Wvgigg\_fhe mnxture was cocf T'd to r%om temperature,

concent@éﬁq @d(pggfgeqﬁy Bl@%chrog@gog(r Tpé) qgego@p/ngptgrp?)& afford N-Boc-6-
chloro- 5Nn&ﬁ@xyEpnn@{c?'fdmejnaemﬁwrﬁmm@wbﬁm@d 2ol (670 fGS63%)NTH AMR

oo S AaF 19 SP4 € uy olEmed (o B TP et ME2da e 9=5 1

1.97 (brsit J718e2H)at .60 GorfH) tteHiperdtlure for 4 hours. The mixture
To a\éﬂﬁtldﬁ% ﬂ%crfﬁéh%‘o %Qné'%gxgsr o[chromene—2 4'-piperidin}-4(3H)-one (64 mg, 0.17

trimethoxyspiro[c

mmol) "bMﬁ@f‘l i) Was 1954 8 NP GRIBERP G B e Figate vgs stired at room
‘temperaliré to08thodirsr Themixfuas wid @aténtrate( tiafiory 6-20Q85-m@0&kyéHDichromene-2,4'-

poerarEHEASHE L U S8 ELSRAIBL] Ao oSN igng Bz s
~ solution of 2-hydroxy-6-net hoxyacetophenone (500 nm,
3.0 mmol ) in diethghiroeidi€Ketbrds Brepdratioats 0 C was added

SUM iﬁreﬁlyt! ox%rH,IP F_r h¥doe o_s%lrolclromghe |£4 4919%@' -G—ggr <B( I\é/j[ eﬁro-gﬂgride

(Stepb‘éfr oraesolition i-ffybromorduydtoxgpe)athanane (A g, B amtpf) in arethanol (20 mL)

was add§9 bittdiigiRe \W@m‘ﬂ@@ ﬁ%oﬁ)%@ Rriiutyng- o)(@ﬁﬁéﬁdmé h‘-%ar%f)%'ié (71 91 g, 9.6 mmol).
conce .

R e e R
purified BycBiblapetiteptiagrephyt (40 cavindS% - 2B ethyleceia@iepEnegrpdignat) to provide

tert-butyr@Blja%y@erfl &iﬁ%&?@ﬁ‘ pi”s%nré‘éhr@/r@n&% 3 @Vﬁldéri(g%%% @%@gxﬁ@e as a yellow solid

(3.09 g, ggv? 1Hp:5MR (;Crzqa)@gg 1291=3.5, 1§56 {5d;7dr8(7g 2.59 1), 6.89 {d, 9587 1H), 2.70
(s, 2H), B4D@, ¢18). 3H), 2.74 (s, 3H). 16 WD 2008/ 065508

RPCT/ | 7
B ko A0 P A
y .
d.cmorotﬁs(@asmiy@ﬁcsépﬂ|ne>%a|l|aﬁ¢w |bpmy Irr%t 621 A n‘the rixthre WA ehtedRE80 °C under

- s0-psi o Beroie Tos afe bt e SRiskiie G B e s BREes thipuh
dlatomacreomartbl’mé patifigd &y Biotage chroimatigeshnt#@ Joealunin, 48%IHtoAc/heptane) to yield
N-Boc M@!h?lt@tg@» ﬁ&ﬂf@éé&%[@ﬂb&ﬁe&ezz 2-plHRIRLRLRPSREPLLPNRIoW Qolid (677 mg,

90%). %HM&@%AH%?H%@&&?&W%%@%’ 9-842. 1.t P40icng =847 3H). 350 (s. 3H),
2.76 (s, 21, B%6 @, o@d solid (670 ng, 63%, 1H NVR (CDCI3) 8

T kgtgp )fcg %giutloé ?N %J'E')évéeti\' Z%é}-l? 4-d%1y§r S%J(_ch'h Jo%ge%é fg_f |p§r'_%n] éifarboxylate
(225 mg,(Qo50 rgmoly tﬂ;pgethamqb (4 mL)®@s @ﬁqiedzﬁ_[j HChin gipxgre (1 SHp). T119 myxture was stirred
at room t&%EéHaiu%‘foM hours, concentrated to yield the title compound as a yellow solid (195 mg,

R R A

added 4 N HCl in dioxane (0.40 nL). The m xture was

stirred at room tS%WP&EIﬂ:tK&&wefﬁ?ép%réﬁgHﬁs The nixture
1Wa_lrs concentratled to i

eng-2,4'-piperidin}-6-carboxylic acid

To a gpiytenr ofcN- lt}c mléﬂiyll)ci—m@ Mhydnospﬁzﬂch:smmem #'hpdpatidih46-térboxylate, from
Splroketcﬁgrlﬂrérﬁep%sr r b3 t | %qg) T}l\?ﬁ @metﬁa&i%l/v(&é )l 1 rat%mé ';793%% b&ded lithium

hydroxide)(48 g) 3T he naxthr@dvaé @5?%? “Griaifehrpeleie serlipgicioon temapgsature. The
- mixture W% YbideBtrdid] aMasd wikd \dﬁer(a%@@;dméd With RHSO) 1tgHOR The precipitate that

mes b 5T SRR RIS R b B e

9.6 mmol ) and tert butyl 4- oxopi peri di ne- 1-car boxyl at e
(1.92 g, 9.6 nmol ). The m xture was stirred at room
t enperature overnight. The t7eaction m xture was
,concentrated and purified by Biotage chromatography
(4OM coI um, 8% - 20% et hyI ~acet at e/ hept ane gradl ent)

N a N | ~ 1 o ~



(Step 2) To a solution of tert-butyl
6- br ono- 4- oxo- 3, 4-di hydro-1 Hspiro[chronene-2,4
wopip@essne] -1 - carboxylate (0.8 g, 2 mmol) PAT/IB2007/003639

d e
°°mp°“ﬂ?%‘ﬂ?2?'!§rr‘%§t e R Ao NP TR e BT AR, ' e
(CDCls)§ 858 (Bl h); dm'v&ﬂuf—’é Whs6-hd ik ¢2B.&t1HB @76 (s12dBr1.45 (s, 9H).
- --50-psi - car bon- nonoxi de for 2 days. The-m xture-was -
cool ed to roomtenBerat r lLtered through
di at onaceous earth age
chr omat @gPayx ' glpt 3

(StepW)%Qla soN‘t gﬁ’Gf 1Nﬁ5rﬂ}5utoxyczrb%nyg -4- -0X0- -3,4- cﬂhydrosrgrro[chromeneGZ 4- Ipts:-rrdrn] -6-

drospiTo
carboxylgte);f’%‘frtg 9:\%5 E'"Val"l %'W% m4) W@Waﬁdﬁ@ pyr f@@"’)& (1719, RYRL, 0.24 mmol), O-(7-
azabenzofB%d1-3)yl)N,Q,NB N’ (edramdtﬁﬁur@nrurilr H)axaflgor&@wo%%te @-ﬁa‘ UZ (60?mg1- 0.16 mmol)

and ‘"eﬂi[%m'“i(%t(@% BFYE)” T i e ged ) o pmisraeiayémion. The

mixture Wit thgt concentrated and the crude material was dissolved in EtOAc, washed with water and

the orga|41c @%tPacgwé‘s’ BRI §r9[j %rtﬂ% Eﬁﬂﬁougd é a Qtrc{t@ équ wgs &s%'d as is

without T TGRSR AR MOGRSRR 2% (M) et ﬁraauwe
(Steps) iTo medlutiat of tarBiatyl @roREBdbyokdi- G)-Iylc&bhrﬁlju)ﬁ&‘;‘i -die gR6-a Mépﬁbl@ﬁtomene-

24- Pmeh@a%%@é%?i&% h\ﬁqd:‘pénrgrgrgl?h ha%o ag IaI rlgjecc)if]} l??ﬁgﬂ dioxane
(0.15 mLy). Tk myixtgrevagishigdea roogpiempenpisie fgr Kbt smderrerﬂn)@mneaﬁo @h) Wasl added to
neutralize (h-E%rcId %Hﬁ%&@FMMh&h@é@d & rﬂmﬂdeﬂhg EREP Ffo@urﬁ Wmm& Used

without ftN_th)Eurwga% E %AgPI m/z 3q§>( Ig) at-FPL% R'IQO % msusr)ute'lst 'on

4- oxo- 3, 4- drhydrosprro[chronene 2,4 -piperidin]-6-carb
oxylate, from Splgpﬁtretmtd?rwaam&g6 (375 mg, 1.0

nmol |n et hano| /wa ertttratlc nm.) was added
||th- -d ,';,uMQ PTRLNGy -4: ,: ,_.-

Folloviy tﬁebmbecﬂrrdﬂdescﬂbdderﬁ Sprﬁbcmo Ketoge Pr@spér@ﬁcm 8, Gﬂlﬁlﬁfuﬁhgﬁéﬁpropylamme
afforded tgn%altyﬁ gﬁ%\,‘g?%@’ﬁﬂ@%%@ rﬁ&&g% 4TcﬂhéJdH>t E‘irr{[gl %rhe %? -piperidine]-1 -

carboxylaie,ph gumpdiat wes vsed mifoutifuriremRuiigationy é@ﬂ ) VS (AGRI DBERA03 (M+H)",
HPLC RTf 2.6 rfued. and concentrat ed-to provr de the title 17 WO

N T L T AT

spiro[chrgmenerd.4mgipeddinel | NW@XY'@@B@IdS§Cf'b§d i8 SpBoqyRlicUsetdnelBrepagatiag 8(step 2). -
MS (ACP()thetz 303-@®1+A)", BPDC RIr 0 mirbie69 (d, J=8.8,. 1 H), 2.76 (s,
~ 2H), 1.45 (s 9H). Spirocvclic Ketone Preparation 8
6- (Pyrrol i di n-1-yl carbonyl)spiro[chronene-2 4

- pi peridinl - 4(3I—|)_QJLDEQMJBL@EMI ution of 1
Y bl- _ )

Followhq’él@ égf ed | ol Kt rﬁ@aratw q?@dbsgtgtrrLg’ imethylamine,
afforded temrblityl,6- [(ﬂrr(té’thylammb}eamom;ﬂ]rmm&-'-ﬂ:dr};lj/dro WHMpiro[chromene-2,4 -piperidine}-1 -
carboxylaMggM yeﬁl&/t/ Ed?}i'd‘t‘he!?Wa D&g'vtcr]{%&t% Ffrgﬁfdgig&'ﬁ@eMg—@é% m/z 389

n tr|e
(M+H)", IRT. 2% ﬁ’énufﬁsxture was st i rred at room tenperature

The title\tempougidtwas Bt@aremfmmué:ebu@m [tdtaahsa@rﬁmsrctbrbaﬁﬂdr @&Ob 4-6rﬁydro-1 H-

s EHES TRSIRL 1835 e FL R RS et lons e 2,
except noyiiedihytaminfeway added. dﬁﬁ&ﬁmﬂfa%%(l‘éﬁl CKIPLGURT 0 Batinubess used
as is wthout further pur|f| cation-(79 ng)-M (ACPI)
mz 415 (MH) +, I:(jlp m nut es. gStep 2) To a

solution of tert |r0cvc|rc Ketone Preparation 1

4- oxo- ﬁmmmﬁummmmmmmerw plediiny4{BB)dne - -

Followihly & S"ré&e&m’e ‘ag%@ed iR S?ﬂhocglblfeeﬁ Bdhlgrﬁn% atat%ﬂ%b%thﬁﬁrﬁl{l‘r}_éolme
afforded t‘?rlﬁbwl éirﬁﬁ@how’o‘l );tgar PRNY)-4re- 3 ‘3{"@3{91‘%‘1 Resgirdehremens-2 -nirsgginel-1 -

tenperature for 2 hr and triethylamne (80 L) was
added to neutralize the aé®d and the m xture was
concentrated to provide the crude product which was
used mnthout further purrfrcatron NB (ACPI) mz 315
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Fol | owi ng the procedure described in Spirocyclic
Ket one Preparation 8, substituting isopropylam ne,
wahbwrdeist ert - but yl PCT/IB2007/003639
- n
carboxﬁla_té gézg’g roﬁ/@é’lcﬁtﬂét v»%)sj:@&g\?géh Ahep?ﬂ’r}{“’éat%ngé%Q pla](ACPlg m/z 431
(M+H)" dﬂﬁhQ'ﬁB Sf@iautesed without further purification (89

The 0 conﬁ!ﬁuﬁcﬁm ﬁre;ﬁﬁre”d Mteﬁfﬂtl@) 6- moer@@fEau%oﬁylm B*H-§$-d|hydro-1 H-
sp:ro[cr%ort\?qe?e{) Ipboﬁw %%’I %o&(ylv%r:f\?ldfscp g%(flg S@lr%_yg] I_@gqng ?’ie ration 8 (step 2),

except spirietbfiaming maa ddedd MpAGE)intF A (MirH) 'c HPLO R 103 mingtes.
described in Spirocyclic Ketone Preparation 8(step 2).
M5 (ACPI) nlz 303§I\/H—I)+ HPLC RT 0, 6 m nutes.
Spi rocvclic Keton atign 12
N- Di @M&Mﬂﬁ@m@;ﬂmm&m@cmowame '
Follomﬁ’dgﬁﬁé br@b%ﬁ st %@3’%@&3%!1@&&5&%&?&%&& 8 gt%lé itQ¥gMethylamine,

proce

aﬁordedﬂﬁéﬁaﬁy%ﬁ i( 'aﬁthﬁam%)sgfppwﬁ NG 3@14 I Hrepigchromenes?.f eriperidine]-1 - .
carboxylafd ds-DyHligl solid that was used without further purification (52 mg). MS (ACPI) m/z 375

no) car bonyl | - 4- oxo- 3, 4- di hydro-1
(M+H)” mﬁ"%ﬂfcﬁ%@ne 2,4 -piperidine]-1 - carboxylate as a

The {jtig| qomnpw was Prepaedies: tgg-buyla-ineshylamine)carbenyl]-4-oxo-3,4-dihydro-1 H-
spiro[chRyMenbl2GabinBritiide 8 - dXBhoxyIAE aé A&dlidedTh BpidiHclic kiMbh tre fp’é\%ltl&\ 8 (step 2).

s (Aofif 2 %Wﬁs£ﬁPLJR‘?Oté tlecgompound was prepared from

6- [ (di met hyl am no) car bonyl ] - 4- oxo- 3, 4-di hydro 1 H

spi r o[ chr onene- 2, 4pyplRRI kMblGhephrafeahBOXY! at e as

descri bed in Spirocycl] cT(eT one Prepar afl on 8 (step 2),
0= ‘nnvoo_‘n O .,"' -_1,._01";- nG8 |amide 289

A via( Md—i)hﬂcgeHiWﬂﬁ)NFHchn@hyﬂtﬂimm -84 dliﬁpnosmm}uhfanten&é’t%pl@endln] 6-carboxylate

(56 mg, B’HEW@} gll‘élﬂ%r;:&as ?%sgrrl eg r;n FglfOC?’Cr!lg Cﬁ??% %ﬁaragon 6 (step 2), and ammonium
hydroxnderg

- |T8? A1dture 3’?& bepied ﬁ&ﬁf%wﬁ Bighth dhp Fegeiiaimpisture was cooled to room
temperatl@s arid doacknirateSpi yicld Jeet-buty! B€dmineaRioaip4-akd-8a-dfhydro-1 H- - -

sp:ro[chréH-%ﬁé bt4“;5 Fé}gnngﬂ f&g%%@g fo 6"?&5 9661/9)0' N&e(ébﬁﬁzﬁ/é’ 5%1 (M+H)".

The tjtie §gr,’npqﬂng Mas ﬁ@ﬁ@mg frgm_ tgﬁ Blgyl 6dprﬁ@]3calbonyl1-3 om)S 4-dihydro-1 H-
spiro[chrdRfé-0 8 S5i0k3idINeiT Jc&%@@?dt@@ﬁ&%ﬁnbe@&f SEoRYoht Retdfe Rrep@ialicve.

WS, ut further purification (56
MS <AC"?‘£?’Z%@EW&%) Lﬁﬁgﬁn TﬁFH)+ HPLC RT 2.3 ninut es.
The title conpound was prepared fromtert-butyl .

6- (nor phol i n- 4- yl @@#&Qawraemfhem@a?anénmhydro 1H

sSpi rof chr omene- e Iate
dgscr,[ el ormpoeqasmrarghﬁgmse h%—rﬂn@ndl ot
DU "opT 7Ot t ot

A sol@op of ef&;@pmydnoxyplnarel)dfw&r@ne tﬁeBP.\/sz A chcreal),) fﬁ-b(utsmb)(omdezndme-t :
carboxylg’té}S 6 i) mm'é@%u% Rrofldide 3114 881 bl ﬂ%/éﬂhén%l 168 RD$ The mixture

ar at |

was heatﬁg gg On)ﬂ fonZ days bgfogg Wﬁ%ﬁwr\d@f‘ﬂfﬁ\nﬁﬁﬁﬁ@ta@e ghromatography to provide

tert-butyl-Gahyaenxj-dioxe346digardytbispieditHoemeriecd, 4" ipenignd) N Bcapxgamiise yellow solid -
(7.80g, ggscribed in Spirocyclic Ketone Preparation 8,
substituting nmethylam ne, afforded tert-butyl
A mixgirg offiert-putyl @rﬁyﬁ@)(y;é-,omﬁ#rqlhyQL%y}d;sgrq@chmnmr '-piperidine]-1'-carboxylate

(1.00 g, %@@mb@ [a(ébtbﬁé’@’tﬁm& “opiBb diddi(ned g 11 80 rﬁ@rﬂswél)ihﬁd REA, (1.24 g,
9.0 mmo% wes pe 8 aéeac{1 in gﬁe?lgg )'ats 7*% ctv&agw q’ﬁ? 2‘“@? g/ere(rwpygp byHIgEl&'m filtration :
and the fiRBtelw® qeneentrated. Weesldttel wasqurifasivnyBidtess qirapziegrapHyrto provide tert-
butyl 6- |55§(656x*914t0‘kb 3,4~ dlhédpro 1 H sparo[chromene -2,4'-p Zf)endme] -1 ’-carboxléﬁate (890 mg, 79%).

am no) car b
A mis s e o ORIy 1 DRI gridinel T
carboxylade 690 nige2l 37 mnﬁﬁ)l mheibsnad| (30 e}, andecdicaipalrvadsistiiedBat(rédng femperature oo
overmght@ Pﬁ%@@gﬁ. gﬁ:l l?O[%lroZBénrM; ét_g ﬁe}{@lﬂq oQ\e%ygpo&H&%% 750 mg, 100%)..
4- Oxo- 3, 4-di hydrospl r of chronene- 2, 4 ,
- pi peri di ne) - 6-car boxyl am d® A vial was charged with
N- Boc net hyl
4 '0X0- 3, 4-di hydrospi ro[ chronene-2, 4' -pi peridin]-6-carb

o,



(56 mg, 0.15 nmmol ), prepared as described in
Spirocyclic Ketone Preparation 6 (step 2), and
wanmaricsies hydroxi de (1 nml). The m xture was hearaskoat/003639
65 C overnight. The reaction m xture was cooled to
room tenperature and concentrated to yield tert butyl

6- (an1nocarbony|) QQENMLBKﬂJﬁﬂﬁﬂumﬁﬁmlE

- spi r o[ chigOROGsH RO M#d’éﬁl@ri&e%. gg
A m%\ﬁr‘s‘e{% i 'H splro[chromlene-z 4-;§I)p ndme] 1'-carboxylate

(1.00 g, 8- QOmmnvibtpmpb[edylb )iesfbnbed)n Spldocgzktllby(drme Prdgaration 14, acetone (5.0 mL),
lodoethaqn%' b.8h %h’( @flfrﬁlﬂ Eragmion, Iﬁ@ RId % ( i §l ]9 0 Fﬁﬁ{og%x Ih@%t@d sealed tube at

descri |rocyc Prepar ati on

70°C oxeﬂmt)Tqﬁs?h%g\fre( r,gmqy WE‘{‘E’"R‘!*’“""I“OI ami thetfilirgte was concentrated The
residue ®ps puwiigd by Biotégt omemaog@amﬁb ip@iidé 4ert-butyl 6-ethoxy-4-oxo-3,4-dihydro-1'H-

sp.ro[chf}ddeﬁ«g%ogpé%ﬁr%y fJ&W (Heqozg $29,1 peridinl - 4(3H)-one
A mvﬁur@@f eridiup eretiepphexsyd 3-dihdadinesnirelcpmgne- 29 -glipgridipk))1-carboxylate
(1.00 g, R tarklf, WetHAnEXS)P hik§ lahdl bdHR: Hel vidlshived/ataédih femperailire everdight to

- orowce ERbyPScpnb i FabnealoMane e Toe kopfrd 3000

before concentrating and purifying by Biotage
chromat ogr aphy to rQé(/le:Q(etJn%rFIred%gth\ 16

Oy X St L0 b T SBLL &Hﬁzggﬁvggé@_gg d

peri arfe Caroo

To 39BWyo-5- Alethoxjmh\leeol oA OQ gir25-2bnrh(yl} was added acetyl chlorlde (9 0 mL 5.0 mmol) and

the mixte DM€ het¥a 4reoe o%erflil ﬁf I?Néjéc% fA %rHSr@B WgQE §U?e feduce ressure and

nej - -car OX
AlCl; (1. gq-)g d4,ﬁ_f}1;noli) y@%?%?lanﬁi gmélntpgur(egvaege@ed at 189 °ﬁf_or 1 1"@“?11-%? 5eact|on
mixture waeCbolSREE@Bropih. t&ﬂpegaturegT@thmMHs)slo\mﬁach@c&B@’ﬂ HCIUwateS@@hﬂm 00 mL) and

stirred v@%@s ffo][ Z Btﬁe‘%ﬁ%ﬁ@&ﬂ |1teta %@% %19:1114 Qﬁnx\ﬁﬁeé { -g- or -§ l?m¥dra>.(y-4-

ration ncentrate

methoxm?@y'a%%ar@%avshl,-(4p<zi\lqr¢~i2é1adrw Bmsthaygehemhethanasgiaphg)- t o
To a Pixaé 6fel-2ehioro- Bl-blydr‘bxy-df methoxyphenyl)ethanone and 1-(4-chloro-2- :é;:roxy-&

methoxy&énglgé?ﬁa%%( ég er%rgl(Ol ?ybd Eygcé on&ﬁ)e d/“rﬁé)@ -%erb/%\n)ﬁqq?( 4eq 26.8
mmol), mthanal(§ 0Gmt)y pyrrolidine (1.9 g, 2.2 mL, 27 mmol). The mixture was heated at 60 °C
~ overnighBThé &B?\Fé?@smié%e fen@Xed dndbr ﬂa‘dh&:‘i‘lr&es%u@'aﬁedgu‘ﬁ[sg By ©ORBRTn@ [Silica

voma i bR B L8k B e

P'Pe"dlnﬂé'h‘p@bfatyl@l%@ 38\geamd igHHbutyls-@i@H7 ehgethoxy-4-oxo-3,4-dihydro-1'H-
splro[chrgmér%ofpﬁ %Mrﬁ@jﬁr %rﬁmy%f@(q@, $).4' - piperidin]-4(3H) -one -

rochl ori de 1009 19 WD 2008/ 065508 ,
A m'xw{@r?flt%k m%émeﬁm -y P dineiont e seiralhErmanecAt -wendmel A
carboxyldie EH0N gy 31311 Moha}in oestragel 25.8 mipambdondiHGI{€l6 i) wasstired atroom - -
temperat%%%%’ﬁ@hpﬁ" Qpea’gtlog'nﬁ;tgrre%va fcon’ic%f\{r_ftg&lttoyob ain the title pro%u (425 mg, 100%).

XY- -oxo i"hydro- splro Chr omen
perldlne] 1'-carboxylate " (1.00 g, 3.00 mmol),
prepared as descrghedydio K&@é Prp&iatidh Het one
Preparatio m&%z-ae ) +oi} d ’
1.45 nlL, ~18

A solutiernefdert- blﬁylaY @M@é@eﬁwwmo SFEﬂlfwd@v‘élrlﬁplgmhrorfrm %ﬂplpdsdme]-f
carboxylaElpfeph R Es Ry RBPHHLid KdidHel F‘?éba@é’ign Y QE(SEIG llnb I A8 €mkRE in

methanolgﬁﬁ gﬁ,gf:érg?@ag&ortcsntm%@ﬁ%@ ﬁgrLS wggéti;red at roo ter%gergt%re overmght The
reaction réixigtehwpsycodcanireied talprdvitie/the tiel tdrhpound (420 mg, 100%). -
spiro[ chronene-2, 4" -pi peridine]-1'-carboxylate (1. OO
g, 92%. A n1xture of tert-butyl
6- et hoxy- 4- oxo- 3, 4-di hydro-1' H spi ro[ chronene-2,4' -pip
eridine]-1-carboxylate (1.00 g, 2.77 muol), methano
(5.0 nmL), and conc. HCl was stirred at room
tenperature overnight to provide
6- et hoxyspi ro[ chronene- 2, 4' - pi peri din]-4(3H)-one
hydrochl ori de (830 ng, 1009%P0. Spirocyclic Ketone
Preparation 16
5 Chloro 7 nethoxysplro(chronene 2, 4 plperldlnl 4(3H)

I — ~ I




AICI3 (1.96 g, 14.7 mmol) was added and the m xture

was heated at 180 C for 1 hour. The reaction m xture
worsisaesiogd to room tenperature. To this was sPOWI2007/003639

added 38% HCl / wat er §30 n./ 100 nL; and_ stirred

vigorously for 4 oDirgeyeli HBtered to obtain

a m xT-Methorf-5-efRis gitd[chr amdhe A pipEdind-4(3H)-one hydrochloride

To a%ﬁ%ﬂﬂ?‘ﬁ%ﬂ?g%w %mr OQ;@ g@eﬁ-g/ pﬁery})eﬁanonle) e?hgndfosn mm()g mg‘gethanol (15-

mL) wasgzaddeq“gyréollﬁm%% lpf4.5 mmol) and tert- butyl 4-oxop|per|d|ne- -carboxylate (896 mg, 4.5
mmol). The(rRixiuhd vdsGstifedstd0 OB bvdnigRi Wﬁ@ﬂe}&bmmdaﬁgjresndue was
purified gfy& Blg!agﬁ’@? ﬁ%lcggé}gr{)t%x%gr hylﬂ% orEJ? r¥ @H% Xll') H]%qu me(hyr 53 0X0-3,4~

dihydro AHcgpafa[plprémre@ﬁ hé- plpe@dmdobcyairmwla(es(%nmg 5926. 8 mmmol), ‘
To a iBldYa ﬁﬂdertfb@lgf)? AlethoxyPsL ﬁw@@:lyl'-ﬂé%es 4 &m rg-1 H&sp@o[ﬁfﬂmm&?e-z 4-p|per|d|ne]-

xture wa
t-carbogiifte 100 2182150 i Eittame oS Ptesiness 2 SLERH1 4. ThE mixure was
stirred apropinftereperftyre@ueright asihifen)coh&intrated to aﬂtmmtmamtn@prapdmﬂmo g, 99%).
obtain tert-butyl
7- chl or o- 5- met hoxy- 4- oxo- 3, 4- dlhydro 1 H spi ro[ chr onmen
e-2,4' - piperi di nSpirgevel; I 2 g) and
tert butyl 5- chSor@dﬂmwamhnxmméﬁamaw3ﬂ4md|hydro 1'H

A solitdh OXH Sﬂi‘ BWSh%]yl?etﬁ% E§ 1'0?5 %}4 llnoD G- HRM' o@(gﬁpérfhlnéq-carboxylate

(146 g, (g 4Pl AL Py M. @)%msl) in-reethangl (§0Q M) was StoEe far 8dreurs and
evaporafd.ZrHe rededéG/UésCQuBJ@a;ted-to chﬁﬁ’fa%?@ﬂh? HRxarehyMBsetake $30:68b10) on silica

gel ol BT RRIo Bneriat BEPTIASHipeF 1 i (AL (oo ES*)

Neat frifixoroacetioesid (SOmue mas atded to @ salbticaiof [N-Bec-$pito{abraprenei2et-piperidin]-
4(3H)- m{eﬁo??énﬂmyl lQS&@s 4- &H&Jr@%@p’ir@[ctﬁ%@ﬁbi‘z E‘fp‘?&%ﬁ&]' @Bar%@x I(ate (40 g, 0.126

- met hoxyvspi r ol chromene- pi peri d

mol) in dlcalﬁg)me/gpegls K%ﬂolnblﬁ Ufe sto]éjp?n \aﬁnﬁtp?n stlrred overnlght and then evaporated Water
(about 306 ah) wascadfedrtthotegidde, axd 3, obtattiell goluiton M ds-nequieratialiiervaiveto N NaOH

to pH abgut%44T r@cﬂ:{ \gésn(ﬁtln éxtr Wé’ih&& rn( RFh& Qﬁfa%gw%:' rie gasea Na,SQ, and- |

escrl |rocyc et one ar at
evaporatﬁ@to g_[veg,s_plrﬁ{ﬁ}igpywepﬁz 4rﬁé|?qﬁlgﬁb1l 3I(|)30r(§: m@ TEdRR- ﬁighY"H@ 218 (ES+)
concentrated HCl (6.6 nL) was stirred at room

. tenperature over nb lpoc cIII tonr ?, talla?g]n J)'B xture was
concentratea to pl pound (420 ny,
100%) L-Forogpirgdcin@namet 4 A pe hiydreeldoride Hydrate
A sol@@h bﬂﬁléﬁﬂu'oﬁb %ﬁ}dﬁ@@pl@n@ﬁaﬁaﬁ)héﬁod§ 1.3 mol), tert-butyl 4- oxopléerldme-1 -

carboxylatg %?8 ggqj?{zragl%i p}d/rédci %’ Z{@g‘hﬁt ] d’ﬂol)zh metr%ngl%do mB was ? irred for 24
hours and thep -ehgnpraje\ty Nextrties teoidye Bandissoiep neatil peatdiavmsbed WitrBdater, 0.5 N
HCI, NaHEo: %oﬁinm&"%lﬂ?at@@%ﬁﬂ@ Ne{clﬁnclj fssd th\*‘&ﬁh @@.’t@lﬁ% 6F 6f Si0, and NaySO,.

rolidine and tert

Tie fivefp e PR o o Ee0MS iR e %@eﬁ@e/%h%ac%ﬁs (5:1) migire and

subjectedrioxhtbhetoy@aphg the&ﬁmbtmacﬁﬁte@wme; 80:gd)tto affdie NsBYcvEeNt S

Fluorosp@tﬁ]‘é‘;or&?r[g)%%3 %Sp% n]I rlrg #gf X}ﬁé gbﬁg {éB“?ﬁb ai ES+).
HCI (90gpl) egtaggledito ﬁépﬁm(yofw mwluomsm@h@rrwne-z 4'-piperidin]-4(3H)-one] (44.2
g,0.132 @lbmmdmmbahbl %’FHOrrﬁl[ CzinQﬁ@dStQau?ed“mrxﬂkeﬂ%sJ r@fh&@}i fot' 31166?% ey this, the

L ﬁ‘iﬁ'd% Moo BoBvabeti e s Bispiugt st etver
and driedgo givée 7-fipprpspiiofthroeiene-2,4'-pinervint-¢3t)-eng BBdoatyrid@hyaigaterimsioys (35.8 g)
yield, 23d (Ap¥§t hanol (5.0 m=-) was added 2 MHC (13.3 ni). -The

m xture was stirred at roomtenperature overni ght and

t hen concentratedsto Oatﬁln tge tltle product (780 ny,

99% . Spirocycl

Spi r o[ chr onegdethybirgicipanerciad '-pibe B¢ ]-48i)-ond sol uti on

of 1-(2- hydroxyphenyl)ethanone (100 g, 0.74 nol),

tert-butyl 4-oxopiperidine-1-carboxylate (146 g, 0.74

nmol ) and, pyrrolidine (61 nL, 0.74 nol) in nmethano

(600 -nmL) was stirred for 24 hours and evaporated.

The residue was subjected to chromatography
(hexane/ethyl _acetate 100: 0- > 90 10) on S|I|ca gel to

Y Y o ~



4(3H)-one or tert-Butyl _
4- Oxo- 3, 4-di hydro-1' H spiro[ chronene- 2, 4' - pi peri di ne] -
wa 20026508y at e] (40 g, 0.126 nol) in dichl or eaemBANE003639

oo TP S S g 7St BB

carboxylatee(18%8,i aranolpand pyhelidine t(36. himd, G mo!) iometizemon@dEmL) was stirred for 24
hours arf] ftﬁ@te'dnﬁ]eV!e Srathd cgst%ﬁ%re &&h@d’hfﬂpﬁéktanelléthyl-ggéa@r(é"ij)Ulﬁ&ture then .

| oroform _T extract

reﬂuxed\g\?tﬁ gax éf%,@l%g& sepapt ted WQEBP%?@H‘ T Be arlye;gls were flnally dried to give
tert-butyb@imetiyshoxr®aeigdrd 14psptrefchidinahe-2 4 Aiperioine]-1-0arBSxyté in 89% (195.5 g)

yield. 1H(r?r#R gan%olé'n)% Flag @18 38 fua4=3P8, P56, sBCHY S 67 (m, 2H), 3.08 (m,

20, 2.7 5 Pel 220 P, HFEGHES. B0, GHhr3adpBHIA( 31 - one
Neat Hifidoroaddtio aéigl Bohyld mak eddedS@h galitA oﬁfert-butyl 6-methyl-4-0x0-3,4-dihydro-1"H-

splro[chr])m(aﬁe-% |4u@{>e9|g%et¥ %r%é?l e{z}é Ig (‘)a ﬁ% |ci(h§dr%m%%'§ (godTr%L)éThe
obtainedrggjufiomwas Hired everdgiﬁ@nq thes emporaledsvwmlr J200rmLendh giierbform (200 mL)

were thea@d8ed o the ﬁéaéuesttahd 8 dbthiREd Sdutioh R ﬁtaa@lglkéligg With 19 N NaOH to about
| SSOl ve I N

ted
ot 12 TR BRA G\ areh @ en ooy, Biagrriepios Rassed el aior of S
and Naz%@mr@avamq@te@toeuwe?enethwaﬂbtcamdtepazss;ﬂp@‘tdtrﬂm@ugbnam l96% (26.7 g) .
yield, 232 @@y, of " S1Q2 and Na2SO4.  The filtrate was
evaporat ed and the residue was washed w th 4
© hexane/ et hyI acetate (9:1) mxture and subjected to .
chromat ogr aphy (hﬁglmedlleijphaEﬁparTa&orm 1 0-> 80:20) to-

afford N Bog—fs -2,4'-
7 Dlmeth is |r chromene 2.4 ein 33%

1-(2-11':@?925 g)s cli}rrngt thegugl@;att(qqp%@5 g-85:914 an(ig:grr@ﬂdm)e (& mL, 0.914 mol).in
methanob(d d¢ deteGtiredsfol 18 nbte®f Then tert- butyl 4- oxoplperldme -1-carboxylate (182.2 g, 0.914
mol) wa %d?%d:a tﬁe H\&Bﬂ%gléé gﬁr%? fo?%ﬁ:ﬂg%rs rTg\ fﬁrm?g Bnt%},ﬁjrvgs g%)&rated by
filtration, vvﬁéhe@wwta.he@memnmdmdeto WS 2659 pmteﬁfwwss Froimethyl-Afoxe s, 4-dihydro-
1'H- spurokhtoﬁ‘sen&lzel plﬂérﬂdé[ €- c‘éﬁb&xy@f@mé @&rﬁgnecﬁnﬂatég‘\ﬁeré RS4fdHRedaRd the
residue weats ﬁré/s%mzedatrog:} f%t\éme tt(l:e%ar\ga Lh @lve an adé] P onaPportlo\AEzgr g) of protd[}ct The total yield
was 77.1% @&k O PIMF{CEIHD ABI56-(2, 14), Sieertirtli 104 @( BRF122si), 3.18 (m, 2 H)

2.64 (s, 20y, B! )i ey (@)@lii)at 89 deQ&"{Q (236, Bsiin, 2)4%61'4‘1 (s, 288 344 (APL)..

Neat Gl ot TR e e el Pt S iy e 57-dmet-
0x0-3,4-NNPd 08 A0 BB BB dRER/4-BROTTHP O3B BDxyIde 50l gJDi1a8 n@l) in dlchloromethane
(300 mL) 1Tt{e2'nlpt¥|%r Wﬁéﬁtlﬁed@trm fe%@?é &&‘BJ&% gnd %1@9 t vo%tti{ggre evaporated.

The residgs s ﬂ%tecyrveaﬁbw%vr%nsft)frxegﬁohef%'s%v'egveva@eg g wifpster fen made akaiine
~with"NaOHed htmmobH 4 600e mtc)dum&sﬁktrardeadwﬂt@}i(ﬂédnéwwaﬁcﬁﬁ @ind concentrated to -
afford the‘;EJrMu‘étr (? fbee%e pﬁrr\ﬁ\)ifg)wﬁd )%' adle! ﬁn"@@ff 31 %55@ (brs, 6 H), 3.95

(br d, J=13; tH, %&ﬁ =12, 1150 282 (s &b, %%‘b@r%l‘d)e%ﬂ%ﬂﬁ 2H), 215814, 9R15, 1H), 2.34 (4,

J=11, 1H)Rg@/ms APheerysital s were finally dried to give
test-butyl
6- net hyl - 4- oxo- 3, 4- di hydro 1 H-splro[chromene 2,4 -pip

eridine]-1 i patdlivn 3 yield. 1H
NVR ( DMSO- d@-ClQorzs cﬁt%metl\EDZA'- it 4Ge)drs, 8, 1H)

. J=8, . 3. ;
A S°'“‘?°§‘?°$it&éj':"h‘%‘."ié“yé?%ypé‘ﬁm‘)eﬁ‘. g“?‘e( Pg- NaWF!% Qﬁfhkq%%g 0.609 mol),
tert-butyl 408Hipesdin®Hyarbdigate (2t 1414 ¢ Orenaceil)isbd agirdidn8 §5008-,L V@S9 mol) in

methanol %@g%ﬁﬂg@s §t|r§8 lfd’rg4%n J&{th%‘?{hg EFe’_tp}szted crystals were separated by filtration and

washed Wgrbh‘?’@[‘%/ﬂtlhwr?éﬁétezg 4) m'ﬁﬂ”{fb r heft hrxpog (15 a-bwas heded, ngohgyobtained
mixture wék réfux@®bnd fhen fltegdd. (Dhé)ﬁﬁpbl‘é@ébﬁzrt(s@@Wé?e)dneJ ReyiveBat-8.8RMorospiro-

i r.r r i and then evapor at ed.
[Chmmen%\gt '66%(' g%‘%“iée‘%ﬁ%%gﬁ %&‘m (200 m.) were then
added to the residue, and t he obtai ned sol uti on was

made alkaline with 19 N Na@H to about pH 12.

The- product-was then extracted with chloroform--The
extract was passed through a Iayer of Sl @2 and Na2804

o ~

o,

o o o o,



1- (2- Hydr oxy- 4, 5- di et hyl phenyl ) et hanone (150 g, 0.914
nmol ) and pyrrolidine (76.3 nL, 0.914 nol). in
woeblsaasdos (1 L) were stirred for 15 mi nutes. ThemﬂBmmme&m

tert-but_ I él oxopi peri di ne- 1- car boxyl at e F182 '
Neat gi '5%&60%1%?3' {aamls s acdeddo e At el Moo e loespaletiomete-24-
piperidinR4(3Hpomes(50 §he: 14 molynctighloeangiiiena t{Z00walS). 'B@pﬂktateeﬂiashs}drred for 24 hours

and then %VE%JF%B %ate?"%&?ﬁr?) @d;ﬂg%‘?&%ﬁ?@%ﬁﬂ v% é %&2& gp lﬂe }ée% d% ang the

tert
obtalnedinlrwquapmraawmemw 14N ﬁ@%fq fthOH'eqH 11?- T bepng@w@y Wag extracted with
chloroforf&hé& eittycnms dastddrtivb&gh é/\ﬂifnﬂaﬁymzaér@d\iaz@@ﬁo e 6-

e R S %@%@%8&6&%#3?3' Y yi el d
was 77. 1%(266 g). 1H NVR (CDCI3) 5 7.58 (s 1H), 6.76
(s, 1H), 3.84 (br §g_Foc &ré?(etoa@h’re &aﬂ& 4m 2 H, 2 64

(s, 2H), 222 gt?] n br d, J=12,

2H), _ 1.59 Neat

1-(2- Hydmy@en@amphemyrwador(ea(@o fiig) 0.2amalaretbymittiite (2@BLNG.244 mol) in
methanoWZB@m@.?w%e%rr&f forl ‘pj rhﬁut&s t‘l Ien fbr%u@é Uﬁ)%ﬁfﬂerréme & carb]oxxlate (48.6 g,

ITO ronene

0244 malggsi A9 T Mot os DIed T edher 7 bitkhant Whieg Hisesbarated
precipitae 320 wakhed WiththeRanet nt @rigdid g/ IN-B&E5-mibthb R Pird[ehgredr_l A iperidin}-

4(3H)- onSYﬁé(}k%hfo ﬁé}grre'id“%‘s @X‘Eoé‘ %Lsé‘{' les were evaporated. The

er and the aqueous | ayer
Neat ifugreageticaadBmbhwas #rsed ta MrBac-fgpthoxysplplchremeng-2.A* mrrg:rdm]-4(3H)-
one (50 d, 0.1alpaidt) irpdichlstorhBBaridr (QOMUBL), WatHthe Xiixtae tvadl stikddhit @bﬂt&nperature

overnight and?wen(el}/l?éo?qﬁg Thgg% d@%)v%g @#ﬁ{tﬁ%ﬁﬁ%&ﬁ%ﬁ(@@dg}q{)@“? mfge eg(almf with 10 N

NaOH to |p|)-l 146Trgz|prq@ct uaq—gxtra@edgrmﬂ'( dhtorefornG anf) the 3xiet waddiried over Na; SO, and
evaporate]d‘ 3'F ge re]srdha wa§ srﬁgec(etd o Jh'f&r%ato%rar')‘%ﬂ c@or@i%rrh/ﬁ’re’}i_rganmneé@ia?ﬁ}ne 100:0:0—

91:9- 0 @1‘!12 O"f'“Fﬁ gel E@'K@-m;?hmea@wmmene -Zfirtrstdeit4(drene n@d.7% (309)

yield, 248 EGPAr at i on 23
6- Chl or ospi ro[ chronene- 2, 4' - pi peridinl-4(3H) -one A
sol ution of 1-(5-chloro- 2 hydr oxyphenyl ) et hanone ( ASDI
I nc., Newark, DE)SgireoglioKejongPrapemation|2b tert - but yl

Toa nﬁxt@%@pb@eﬁmﬁyaﬁmglace@ aTeN 3 @rtzeh)(d?oxyﬂe%iarﬁrdg and ﬁﬁ%ﬁm@@)m to1

cquivalerfi)p G348 bl %H%raszze ind Dy anTR i AR

Oxoprpeno&n%-tcmbsxwm ¢ esieivaipatl ad thy mixire stited dA-4& durs \ahs teatbewturd between
room tembgféfﬁl:bﬁérﬁitrgfwx prRbahes (ialdd H}]frﬁrta%r? optidneRy rhuﬁ

é E’r‘iv d, and the obtained m xture was {uxed :
chromatograghy g/ "fgel"taé'f"%?i‘s WPA¥Psepar at ed crystal s vvere dr| ed
At roothdergpevaturs; B@cﬂutﬁm ohN-@oospira{@womene-2,4'-piperidin]-4(3H)-one in a suitable

" solvert, sL&her m%orae gag%@%gr @Ltg@ﬁj%gggrfggﬁgg 5%. ak%?‘acgi) such as

t“ﬂuoroaorerq ?q'%r"rd&@& ip @'%@redur(tmemct%@awawtq oThe \eltilas wefe evaporated
to provideGhe itBo ﬂre@jeérrddm’rtﬁlﬁrbﬂ mag @FHdOdeWéG ©2riéd on as the salt form or, when the free

sase was Bt Rl s dind BY 885 fe Rl Iy sl e aaprass pg i e,
rendering the aqgequs phambarshe\rrh dlagpide ati@tiout\wAt Ee RrXBEt wias)extragied with CHCIs,

dried (Nazebl.,)omcsbheer&ra@@ affbel tNéﬁ’Fe% @Qgeﬂhé @esrrbaa?roeedtdue and the
was na

Using tﬁﬁdnbﬁtho%ﬁqrgcyc#%}éetwa et pr%edg‘ grggréﬁwwpﬁﬂmmlél%gﬂly gvarlable ortho-
hydroxyacetvpbenohes: Bthyfitoay-dxhethgdcelmpbenpas mgrnadeulgrSt d otilaj MO), 1-(4-chloro-2-
hydroxy-ph%ﬁéthé}fom.s \ﬁgkoa\ﬂﬁe b‘ﬁéﬁ% lrjrerstgeé’ @ ak Ja an& 1-(3- hﬁ/dr§§6})rphenyl -4-

rosp H%C ronen er|

yl) ethanortejgragsl@' |eaal é@g} ﬁam( )9_‘54)195485@ é;, .'|3€f 1|4@trwﬁr@xy-35 dimethyl-
phenyl)eth%herpaa([)akwm Fdducts, Inc., West Columbia, SC), 1-(2-hydroxy-5-trifluoromethoxy-

phenyl)eth% JZ\@ E%%%%le‘h@[ﬁ%[ nﬁrhez Uf( e%CE{g!hAo ﬁ)écp %xléfeg;gmtﬂawdus AB,

Lund, Sweggn)) 4‘én@me}dswrr%rhw@rpnec%twresomﬁ_ﬁndoﬂrzezmha«mr:a)i Comparet hanol
(250 nmL) were stirred for 15 m nutes, and then
tert-butyl 4-oxopiperidi ne2d-car boxyl ate (48.6 g,

0. 244-nol) was added. The m xture was stirred for a
further 24 hours and f||tered The separ at ed -

a e

- . o o



Neat trifluoroacetic acid (80 nL) was added to
N- Boc- 5- met hoxyspi ro[ chronene- 2, 4' - pi peridin]-4(3H) -
woneos(ss508, 0. 144 nol) in dichl oronmet hane (200rPar)B20aman3c39

. ' t d. at t t .
D PR T o
hydroxybgnizhicgeit €Princsion BieMplegwldr ResderciinkaMonmouth timclion, NJ), Nie(@Hydroxy-5-
(methyléuﬂo Myl)eTtﬁb%ﬁE RHCHURS R%&‘éaﬁ&%%%&vbm NG QHaOf @I 8xy-5—

[ e r Na2 and ‘evaporate
's°pr°pﬁﬁq’8n¥')§§\aaﬂ%& %&‘@T%g?} ”‘éc'?ésgo' OP0°‘ chr omat ogr aphy
In ad@itib, dr&fbhwﬂgm@hﬂ%blybcetaﬂhﬂmmvﬂﬂnhh%e PreParad a¥ des@riled below, were

used to gregéfe LocOBic RbtbhesBuGR] thd Fz?legnbé{ G Sﬁlrocyghc ﬁ(et%te l?_lseparatlon 25:

yz%- piLr O chronene-
4*-chloraggi-hydyox "ge}hy'ay?tewm'ms thgst -hydspxyeseipeienenadt, Belshioro-2-
hydroxydtiegpasrahe 0Racdbyl-I-bydroxy-behidritrilef 1-@mydroxy-5 -tnﬂuoromethyl-phenyl)ethanone

. e r oxy. zam. de
1-(& chidtb- %F@ﬁ&g@(ﬁxg&%ﬁﬁh}%ﬂm ?,1 ?A{/ alﬁoro ty>-q 0102 ﬁy@go&thgﬁylg%anone 1-(5- .
bromo- @WWﬁGm% e@@em'ﬁqmanbﬁ 4- @éﬂczrerﬁély@noxmbbmé)n@anmm ~(3-chloro-6-
hydroxy-2aic@dethApH thnofe, af O4p3-Merd-elin ~LREHNHh
d roxyeqU| vgl g?}t?bggnd ntohe am %%r e rst | i;lfo%r 18- 48%%0‘%}?@(3@%”0?
tenperature between roomtenperature and refl ux.
Product was i sol at éthosHvtiiokyacatoplemonespt i onal |y
Odh&%inV&@to\éh&xoﬁéé Wﬁ@h wehy &@%méﬁ@é(xe%ilﬁeg\@oﬂ\go%s ]pf the present

% ous ure, a sol ut
ivertio MR BTRRY RLy T i BRBS 0L BT e B g Hig SHPCaIpRhepspe-Preparations 1-
6. suitable solvent, such as di- chI oronet hane, di oxane or
met hanol , was treat ed with a 'suitable acid, such as
trifluoroaceti ¢ aC| d. or 4 N HCI in d| oxane, until the.

reacti on was c&pees h gargiond evapor at ed
to provide thB(4S<ﬂn|ldro m‘hubbe/ Eie:sihmelﬁbrnnaﬂamhe The

To 3-@{ cggu(ﬁﬁ) éﬁé@ﬁﬁé{?r{ é?e 1%% dﬁrﬁolﬁ @Ss 5‘0%8& aée%g n?\lan ngB? W& 14.6
mmol) anddhe m@ilnwweewawmmﬁgﬁ(ﬂ?efoaab@wqu tagse\raswd@e:d RMEWEY.84 9, 13.8

mmol) arfdanél @idurgwh BeabsiiLe 08® PRASEmPatk. CTMé feBetion Ghkitire vﬂa's"then cooled to

room terfH&fR ke i o RARE R AT 4 Tl il i vt

The solidg avgre r@@OYﬁ(U(yljﬂjtathWIth g/atemcgnqmtrmwancscﬁned bz §fedrd the title compound as a
- - yellow soH@L10IVES 77, "D NBIPATORL] § b1 i1 Hpl7l W NOHC G BT, 411! 236 (s, 3 1),

232, a| | abl e ortho- hydroxyacet ophenones:
hydr oxy-4' - net hyl acet ophenone (-Si gma- Al dri ch St.

Louis, MJ, 1-(4-chloro-2- hydroxy-phe"'nyl)et hanone
(Wako Pure Chephgahydr %tédh@ﬁonelﬁré.’oa’ratgﬁéka Japan),

ét(gl hyglro?&?/n b) phen;ﬂté‘“ﬂu}é@éwthvw%rge 5 rﬁdsg)er C K;
A mixtiir(4hfioexet3l-Sodnophdngl (.00fgemys fetoawnece (20aKYAed

ethoxyvm?l'}tﬁ%“ﬁ%tgpra%(r{&% 65 &f{;GuroQ?\LﬂgFiacéqz%s ﬁwr)e ¥I%hoshm%)palladlum (146 mg,
0.207 mn(oﬂry@smeatgé péﬁ)p, °Ejowerpight befamp @@gﬂpg@ JoQujemperature. To this mixture was
added 1 BHaCc@til)add bbédﬁlﬂmé—v&@l’ﬁﬁéhmldofdds@ stirfafat sbbuit §PminuledNhe organic phase- -

was wash Mﬁg)ater éEhrg)Lrh Y ra tg%%% eols N? | drleé\ééc%oggegﬁ%%%gq%concentrated to

obtain a Pil. g’gggrpﬂggg\@ggunﬂqﬂ|by§m@u:grq>mam)aphy {EtOAc/heptane gradlent) to -
obtain the]l\tglé %orﬁp&h‘n@ téls Q ggle%reﬁ&ﬁ%lﬂéfﬂpﬂg ¢lsp@t hanone (ASDI I nc.

acetyl -4- hydroxybenzoi ¢ acid
(Pr|nceton BloNbIecuIar Research Inc., Mnnouth

Junction, NJ), MMMawm&one Preparatlon 3

(et hyl sul f ooyl . (2 gﬁ.,g,%p]gm Resear ch
Triangle Par
- Toa S‘P'%’ﬁr"gBVI%%WW%’EQ‘?%&W@W%&{%%%% mmahdn CHely g6 dNL) was added . -

triethylamfAa)1.2 b, &d chirbdloliowed ®y Bedtyl @b (0.6 mL, 8.4 mmol). The mixture was stirred
at room te e&%‘?w%%%%?ﬁ@%@%&’ an%'H%” %vna wwper Epéﬁﬁ q@e&gg Bﬁ%%maag back extracted

ket ones, using the met hod of Spl rocyclic Ketone
24

Preparation 25x
4' -chl oro-2' - hydroxy-5' - met hyl acet ophenone,
-chloro 2' hydroxyacetophenone 4 5 dlchloro 2 -

o o -

e o o o



hydr oxy- 2, 4- di net hyl phenyl ) et hanone, and
1- (2-fl uoro-6-hydroxy-3-net hoxyphenyl ) et hanone.
wanoismespslr oxyacet ophenones , PCT/IB2007/003639

win G 1 B STl RREIE0E o B el £ GO St 1%
acetongffteptraekid powyided-métey-Gekbrydioadx- beryl afetatdd.F @I8PWN ng - '

A mikdded SEYAGEYH @Qﬂ@&@!ﬂﬁexﬂ ERRERIHONSD %17 ﬁmol) CH3CN (15 mL), triethylamine-
drox eto henone Pre

(2.1 mLia?J;sog (ygnige 8x1) m@ol}r@gqﬁ}f) ﬁﬂ @Hﬁ?ﬂ”‘é‘f%ﬁ\’f@ ovgrgight. The mixture
was cordenthdtat, ce- dJSmBJtebyi Fi0anahd 4cldiféd vath 1\BHS!. Mebryamé@phaad deslisolated

concnfi1 1 SN byl il i fond oS Bl o a2
acetyl-5mgiyiGyglonexpaed 3alicp30-86 9.8%8%), 13.8 nmol) and the
A soliitiott 6i2eacetys5-heaiyR gblchexahB00B-§iohe(0.98@, srirrmcﬂﬁn mBfinol (28 mL)

contaml!"u!i @Srhfe gé]v\f(% X‘uenc X\’g Sast I?ﬁ%peg 0| ed vte9 1%1 ol?mg n‘H)fjl f?yvra%}c_:uorleed to room
temperaiyfel asd chcemraﬂesir Tliﬁ)ﬂﬁﬁtﬁbwes dlssqh@d mlrlxﬂ‘éz anén@shecb\mbr\ﬁedeous Na;S$,0; -
and the Iauuédué bﬁa’rHe'm%@ ba¥ll dxtadied Bith CI@Z@'}Qﬂ)tT@t&ﬂ‘nbﬁa@@ o@%hn@ dxtfRts were

- concentrf.}eﬁgan% b t(éd%co %uag%r a%y ?49 I\X ?LOIWn 1%9' I dtoile/hipt%%’) to prowde
the title FonQi®u(d as apH)e,yelIZJWSQIIq @50 BgHj3%). 2.32 (s, 3
Ot ho- Hydr oxyacet ophenone Preparation 2

1-(2- Hvdroxy 5-trifluoronet hxl phenvl ) et han one - A
mi Xture of - 4- t rPfNosdEReqeiaphenoge Brapataiond (1. 00’ g;

4715 rnnol ), 1-(d-weres-hRidoxwis)methdeyplaniiistyanionsy | )tr| but yl

To aﬁ%&%ﬂﬁor‘ & 164'5 gweth? ﬁ Ime%ze?w%ikg% WOQBrﬂglb@ THF (1 HE( ? mwgwas added

tri eg ﬁhos I ne adl um
n-BuLi (hR gtk 2 M Dexsnes saliipR @HemelTbe Biwe Mengined farcdrminutes before siow ..

addition bageeldhyde0.79nlt, 4 smfmxtnérreadﬁasmmad@lwds Stirfdd rrlan GBditBahl 30
minutes ggf(g?nettﬁg {eg]gt?l%tr%ag qg'?rgcg%cls] gy%%gg thgn& cLsa djratg{l ﬁgue%iilst NH.CIL. The -
reaction (hdurgIWEs WaETeH g read legweilve mxtramd with Bipée. Tasxa@ic extract was
concentriateldteRt pdrifRA By Qﬁiﬂa@@ ’&ﬁrbﬁlta a‘{oﬁy (4013t Rt 15 36&od/heptahBRo afford 1-

(2-flU°f°%é9%ﬁ'€ "\%ﬂfnﬁﬁ@r E'F'éo e%% aggt gmo?ﬁéo?r ?ngcorrpound

To argige aooﬂ;a;i @luyem pfom2diudroSFBEGmathox\BBerfYthanol (1.57 g, 7.84 mmol) in acetone
_(23.mL) §hs awwaaéaxm&e&%me{b%%m@rb%%w A5% g érog% ¥ RiL of concentrated

2504 L g e pogik PP ey P SRe SUHa T %”w'ﬁwﬁ%bifareme Ggoing bath was
removed3an@ adwitidr) ofisopOpaii 2 rill)5 Thik Jesukeat greaie precipitate vy tearmoveteby filtration
through %o%a&gvus éarﬁ-s {lqn)e d?‘afgnlla%m eg}fh ®9§%¥éh§8 Wltﬂr hgleac(egateq 'EtOAC"). The

filtrate w§%99‘gé9rgrtatﬂd@nfi &dl%olmp gt% wa@e\ﬂ,a\gth |Sﬂt§rq;ﬁq aquegMsdyaHCO;, saturated
aqueous(N2C), corldeatratadiend puriba ¢ BioRge baearyiabRE e coldni\&% :

acetone/ﬁ%gé(eygg’pﬁg\ﬁde . lt‘e%%%gym%oa%% n‘% éﬁ/ éih(’l ?p%‘}é, TI; Ie o g 0 g;’ i ned

extracts were conce
Bi ot age (40S col umm, 15% - acetone/ heptane) to provi de

5 met hyl - 3- oxooyib eubmxx}acaapnéhom@arsn 52 g,-89%.

Toa p(hfng )\(f}glél ragdeg ?ﬂ-ﬁﬁ’n? ap Aé_ﬁ%ﬁ%x %g O:ﬂ:%@ %\éo[rﬂé ‘hﬁgﬁgor a(cgtlclanhydrlde
and the rm;c)noranmj(tq;@ auruaq‘]f@y.’am hbars(at a@npe@atarerhety\‘re)envm etmperte atd reflux.
Excess aE&QQﬁJnQQ&{%?\F/éQ EmBYaif \/:9:!&5 tthtﬂe 6. égeﬂﬁa@ed M@ﬁol was geated ﬂnth AICI,

concentra di ssol ved | n OAc and aci d

(1.0-1. 25|eq}\|ar'qcﬁeategﬁ%ag}gaéqﬁnp@reﬁwgs%ncq\égw%& fQR %60 mmutes The reaction mixiure
was thencovled nueadhed wamdqguedud ddids dndijiteBidad afjerd cher dagipddogthaphy

m, 8% acetone/ heptane) to afford 2- '
hydroxyagégﬁgﬁ -net hyl cycl ohexane- 1, 3-dione -(0.96 g, 96%. A

Hydroxysicgfophsnopgs ‘Qefaé@t’?’?d gusing &WP@%‘P"M@S@&V@GQPG&W“@ Reeparation 5,

from comirierd&diy @vatlEbl@ réﬁ@@nhti ad iblldiWeI hagelyl-3- Rﬁirmy)benﬁdhﬂﬁlélfrﬁmrw
hydroxyb'gr\\?zgolpﬁlnrﬁe 2(5 cﬁ).lﬁlg) 4- UO{O 2 m %p%ené/p%gar{ogg frgltgnz}] é?\ oro- §-ﬂuoropheno|

ure
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tenperature and concentrated. The material was
di ssolved in CH2Cl 2 and washed wi th aqueous Na2S203
Wanabsmhssoaqueous phase was back extracted w t hPCHIEI087/003639
conbi ned organi c extracts were caoncentrated
1 <4-°h'§[ﬂ§ fb‘ﬁﬁ'f‘l’%’60%8)‘eB.‘/'&ﬁt%?%e"ecfm"bﬁﬁﬁ'afgr‘*afﬁﬁgppbwh NFEBrQiph2-hydroxy-4-
methylpli€ift)eibatona &bmelpirame B-niathyiphendl die(2, 4t dichidré-6dhedroxyppenyt)ethasone from
i | Yol RS i )
3,5 dlCh%pQﬂEﬁO by dr She 5 Cek\%ég%&%gﬂcgﬂgmélgﬁe@ l)ethanoHe from 4-chloro-3,5

dimethylphgnel.f | yor o- 6- hydr oxy- 3- net hoxyphenyl ) et hanone To a
-78 C solution of. 1, 4-di net hoxy 2-fl uorobenzene (1.56

g, 10 mmol) in saded n-.B i (5.0 nL of
2.5 M hexanes J %'_q_]dmx 9 ure was

stirred for 30 Ii4ibich ergdi ti on of

To3 %%hl@kdﬂ)ﬁ&@@ dody; W@S'ﬂﬂmol%s%@éa ace@h&wl&r@@@t d)?.oé‘ 1@%6”’& room

erperafs o7 i S oo B0 S et B o e Ak (1645,
12.3 mmolwas dtepdddep arduise tekktich mixfive heatediatt 1BOC fir B0 uriitasaThe reaction

mixture WaY aﬁ%@e& £ doBRIM LRIRuBLHES wﬁWﬁ'B‘ﬁW/ﬁQé gﬁ) (ﬁ%/’i 6 IEL)%%B stirred for 2.5

ani c_ extract was concentrated uri

-hours. Tég (ﬁsga fBF?P'BH%I? yy@? QW (vgﬁ\eg&lgp M’ﬁf‘?r anpd ggjed under high vacuum to obtain’
the prodaat e¢ an efftaitd satie §2.070g; 8D fe0fiett) 11H NMR (CDCl3) 6 12.16 (s, 1H), 7.78 (s, 1H) 7.11

(s, 1H), éé"f(fsl 319 e b 90@%?%3%%%@ jethanoi (1.57 g, 79%.

an i'ce cool ut1’on
1 (2 f | uor o- 3, 6- di net hoxyphenyl ) et hanol (1.57 g, 7.84
nmmol ) in acetone (23- rrta)rbmﬁ:/s;tc@wy added Jones

The fslﬁ\%glg %‘érg&%kﬁﬂ@é\%ﬂiﬁéﬁﬁ% clf%gis%r 1 sed goeprg%qr% emp&%ﬁmpounds of
Formula () ef the erage invgatiost PﬁfoU1-(%metB@anheutlb‘d* berfzoimidazhie-5-carboxylic acid
(Discovef/081 Ltag Rbﬁet) Wﬁdai@@&&%@%cﬁfj@ Lddr 8BieRtfrici RO PMH@W\Q 1H-

indezole oo (DR G ATt e YT RS IGR =R e i 1ASDI Inc,
Newark, BEatl brReciegnisiacde- 5hama&'llmmémamman It NewadlG OEAt e

2-Pyridin{2- )h_;tl Q%"en)mml-ggfole § bérBB)@F@adf@(ﬁu%?Qﬁlﬁ@bﬁéﬁ@Qs d Graz Austna) 2-

saturate

Triuoror iy Dol S Bl B A QRO e i bstisgmbia, SC),
methyl-1igbenzoingidazole-Bravbaxgie chir(@oras Ograajph YSAAQorSs erinsiy), B%ndazole-4-
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15 mL) Wde@f oldel-Ta h%d?@xlcfe' @@fﬁ‘m@rmﬁholé Badthe midare thas heated at refiux. After
re
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added drop w se @Bi‘d&mél-@Hmdazﬂle$ .carbhgylic @gidt i on i xture

___To %ﬁé@gi&%p%@ %Sflbgggm Ac% g 03:!‘1 H\\Ho?)% aééftté 8¢id }/]‘MO ﬁﬁ) at 0 °C was
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pot assi um hydroxide in 8 nL of water was added and the
m xture was heated at reflux for 2 hours. The mxture
woasispesioed and evapor ated under vacuum The r e€TAB®07/003639

resutind il 537 v B8 o Bor elidive S Fhun Bt rumer 6 oo, 07
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{'lCl (25t m) . Mmh?ltw—lﬁdé&@@éiédr&fxﬁ Rld room

enp ure overni ron m X

A sl 8&%‘&’%?‘2@%%@%&**‘%19“6\&0 G AT hyaERR (20 L) pRg heated at
reflux foislidyelSTheamiguiesGisabadd toyredm tehpatatwe, penedtirme wateasitsktracted with

" EtOAc (39(1) tﬂ)e\/@n&%‘negj Brghnic gxtﬁgcfs)wer@%cgrﬁ%é?lcﬁi%?vfé wﬁg) {nmrr)]um amount of

tage chromat
CH,C, Q'tffef)f? Rfé’éﬁ? ST’%F’(H’FOéVr@ rpeghyk- é'r*fr@?éolqam yjloy.sglid (620 mg, 32%).
To a $biutinel az®methbxycamatyi-tH-inligzowa 620 Bg) A8B ol GH,Bhi2%mL) at 0 °C was

added a E@é\l&g ﬁ\%ﬁe gcg IO;T %f@or?r-\r t?if)r%m?q%ég} h?%f ?f\/\ fflur%]%o l:I'?te ghlxture was stirred at‘ |

carboni
room temeriiie |oy%rgl@;r Tlf(egsojptlprawpsoq}arerIWQ um]ch)ed Pagowing élgwly into-iced saturated

aqueousFNéH@@%J URa phadeO¥érd 8efha?R8d Hfﬂithg a%oﬂé‘@a)se aad ekihRied with EtOAC (3x).

heat ed at
The comBnnec} orlg?mc )§ra e%ve?et %oi rtrg{ﬁg %V}le &V\%JS niazer@i)\gﬁ [?qr}l%(f l?y Biotage
chromatcmwm K@ﬁeﬂoluwt aestinafivepigiy 45% G0 106 2dd 6QY) 150ms) tagdoidiedroethyl-1H-

. .indazol-67884 wsraw@e%soqa@mm @191 over ni ght. The r cact idon_ .
om e shed with :
A 80@%&@8&‘%; ﬁ%zc’g%a' (B g aRTED B W EP i R ey Y'ifsodium
hydride (Wb® b ol 60% BiCHispeTdian). Aftes thletiritid effemesteice Aba sukaisled, S sigidn was
heated tcb% %QSWFTGU" béfBrreQ:tobl% 1o %ﬁh@qpé’r‘%ﬁﬁ é’r‘@%@&méﬁ%%yltﬁﬁ:o‘gm&hane-

t ane a out dri ed
sulphonlrplg%(gq Jroem'@o% Tll?ﬁ%xtyre WB)F slirregeat fgem tﬂnppr@tu&q}fﬁb@) ey before pourmg
~ inte watef: 7B adqmEous Shadedvas ActiatteRwath EGAd @K). Bhe Conti mmrrglamc extracts were -

concentrgbd Wﬁ@%ﬁag m%@ %enz @ﬂe?%& g‘@%aﬁb%@'&a%ﬁy ?rmM cjolumn 12%

acetone/heptape)e Ta pfoide §1vﬁtwﬂj(trlﬁltor@n@ onyaddt@ad#p@yw se a
trifluorometiandsuiiéhatf (118989, (1. 7 nL, 33 nmol) in acetic acid

A solu§ ﬁn of%1 %thﬂ\ﬁ[glﬂ?c?rgr%tga?@?ﬁ% ﬁ-ls lgﬁazof h gﬂﬁﬁlg??%r?eghmgtﬁ%hate (0.61g,1.5
mmol) in BMF r($ mﬂ) was fﬂt@b@d wingsehaatdiaxise fasr5 BidutesriToubie wad eddsd@alladium acetate

(68 mg, orsanmab 19f. b@@%ér@l;ﬂz@éﬁo féﬁ@lé‘éne %BM?&QJ évé\fa @%215 ft:?ethymﬁne (0.33 g, 0.45

ut.e
L 3.2 g et me R Ao ﬁam&on ‘Fﬁ%St%\’&a@bfﬁgmﬁﬁa%%aWsWB@@éat under one
atmosphepx bffCA2.t Btk saiutibn €k Ped ifoavated gne exisciel adte Ei@4&c (3x). The combined -

organic eﬂ@cg Jér@?onﬂéﬁtﬁgad‘%ﬂ Z)ﬁ(ﬁeg%g/%%ﬁagchk%a?@r%)hg (éwfstéalumn 8%

I ntense foamn
EtOAc/heBp@%ﬁ) Eﬂ proyide mg Wé”d“%thﬂ 1V(g‘flgorpr§gqhg§l§f@nﬂ%71 Nrin€agpig-6-carboxylate (330
mg,69%) iltration . The filtrate was further acidified wth

concentrated HCl to pH 6.3 and a second crop of

precipitate was coll ected. The conbined solids were

dried at 65 C /0.5 nmHg to provide 2-ami no-5-brom

0-3-methyl benzoic acid (6043 g, 85% . A solution of

2- ami no- 5- br ono- 3- net hyl benzoic acid (6.43 g, 27.9

rmol) |n DI\/F (93 m ) cont a| n| ng ceS| um car bonate

e

o R



addition of a solution of iodonethane (1.7 niL, 28
mol) in DVF (21 nL)..The m xture was stirred at room
Wt)emsamsﬂn&re for 2 days. The m xture vvas di | ut edT/mB1007/003639
wat er mr and extracted with (b(%x 100 ). _
To & PAUIGEA ARV b e O RS Y T ae P tspinte (8 153 mmol i
MeOHNatdri(&n ,eziz rab)dvas @addetotaatian choadté Or@i @ 7131 evinol) anidlthd fixture was
heated act%fiug 'er '2%&1? ntI'ge fhi n)ﬁﬁ%\ggs éo%‘e'd% %t)ﬁwetémﬁé ?tbl%%n@ﬁneqr%gmwas removed

rovi
under reggio RS Yten TS AR B SOMERR ' agsiigd Wil WSO t9 Pl S0Pt b white
precipita®d thBErbiydd wasadbidisd By-vaEuiDfilidation: tdiebibedin Ged Ac ér@ vieh&H with water. The

organic %ﬁrﬁct d/vas r)ef gv%%ay flg?reg 8H2ep£’alsd g%ad éjrlgg rtPaYI%F g]entltl? ﬁcémpound asa
white sollchQZéiamL 8@%hper ature bel ow 40 C. The 29 WO
2008/ 065508 PCT/ 1 B2007/ 003639 resulting m xture was
stirred at room.tenperatyre for. 1 hour and then
pot assi um acetate (0. 63—@3@&7@'—%%” and i soanyl
nitrite (6.6 nL, 749hy i p pdedic adhe reacti on

Toa %ll?ﬁtOH r0592 ABERSI- élﬁn@th?lgmme (5.88 bu’P‘S mﬂlfnrﬂl\ﬂhﬁo ?r'ﬂ.g al @@Qvas added

ol e erature and concentrate
N-br omqsgcgilrlmlge 3@&@6 | I1§“§ (ﬂ“\)‘&l The\mpdr e WA $iired gt igpry t%mlaﬁf @”rﬂ feidQ minutes
before addibnith sataratbdsiiedue tladt Thomiiire Waesatattee witio EtGHROE ofjanic phase

was wasF?#{v&a?él%a%SéoL%WaéﬂbgSF W@%Hafeﬁ %L@Ih%%ﬁf&g m\[al?e(}%m Wepunfled by Biotage

chromategrapky (44M.65 %G OAGherigng) toPrpMidnA-premorgeating-f-metiyihgngpnamine as a red
brown hdclrd(etiagoh@w) carboxylate (4.90 g, 86% . To a solution

A solu 5? E)ro%-%ﬁthy?l} I6Fr9 qu(?brﬁjena%na{?qg)ﬂl a{ 5 m!nélg n :sg%g/c bdg ég U'é') was
stirred foKqupl(rg bgfgregadpt@up ofrg M §olm_or\,qjtsg¢u)m nl'rrﬁe(1ﬁ1nxl¢ 42 & myagl). The resulting
mixture sl dhifrE¢o@imigH? 8 Foorh @RRF Alird! Thef Blutigh WaySoncerii@ted@nditHeaBlid was

s e sk B MG OB R g v
Na2SO4filteigpdtand permentchted. tHeesrudetrhaiermbwaopunitiedisy Biotagethroyatbgrephy (40M, 15-
30% Etoﬁ%éﬂar(e}%?proﬂ& 58 fort8-7-e G - F’B&a%?ef @hh %n333/o) v Mrbd-3 ¥-dimethyl-
H i zoe6carboxyllc acid A solution of
1H- '”dazilef(? %902 5%)net hoxyacet ophen' one (2.0 g, 12 mmol) in
Troydscdution ef -BOmudZ)ethysHirelat e (226 mg; 0D mmdl)dn didxatey $.5 mL),

hexacarb@?mﬂ%‘&e‘dﬁ.‘ﬁ (Y%ﬁn§ Q)%“n%!élP ﬁeﬂﬁ%%@@&&s}‘g;}é)'&?asjrsﬁ&‘é{a?o%s[o-(m-o-

wat er tracte

tolylphosphipmibereyidinafiadiim (868 mgc-25 mErh apdA s sediumcargenalei@ 18 mg,
3.00 mmolfinavalér (@ MUy T Ad1EUspensiin wa@HEﬂb@and‘ irrbdigted th 4 wicpiwave ake165 °C for 15

minutes @Hﬁgbgpg%%‘én %ﬁ.tﬂﬁgt; Iv?%l Wéé V' s fﬁer?ﬁ ﬁnrcyu%b ld%Y}% lfebl.% e(aﬁg Q:vashed with

Ion o
EtOAC&ﬂd-qon@@ﬁ'@ﬂeéto(lﬂzm%e title WH@E’I‘C)(MW“@I—MZ (25 rrL) at OC
was added a di chl oronet hane sol uti on of boron

tribromde (17 nL of Igclgapc,ol urtiioré). The m xture was
stirred at roomtenp 2 i ght. The sol ution

was careful |y quefblordithindpleidrdaripxyic@aldy i nt o-i ced

Toa sélﬁﬁéhr &ﬁrﬁx@le-@?&f‘@o&&lﬁ: a'éﬁmhlor-gﬁ‘%tr@h@ﬁ@%%ﬁ@ DWR@H@ #8s added

ted wth
N- Ch'OFOsT'ﬁ“é“"E‘lS*ﬁ‘SP& E'E’ %ﬁﬂr atragy ?%{E'feéat%rﬁé“%’bsn JERf ‘?aé?{'%”brg"éﬁﬁ%? was then
concentratdteunderdduasd pexssuae andithe jprude hiadatiabyasBitiotdigedichioromethane (100 mL) for
| d tane 45% 500 nL
2 hours, B B o R P 43 2l -6- 01
as an orange solid (458 ng, 81 % . A solution of
3-net hyl =I H i ndazol - 6&64d P(ebagitio®16 3. 1 -nmol ) in THE

(30 m) vas treabed i bl RRgu Rl dga( 0- 50 g of

60% oi | di sper fervescence
To a repgtipnevebes genteinindve reseyrified entutinn of 5-heomoed7-tinelyl-(H4ngazale (prepared

as descrifYér AQ@lf?é&ar%ﬁlel mt rh@ 1rz7qmnf>l§ﬁmxaﬁ@(1% «ﬁ[‘)d/vé%%'d&ﬂ
hexacarbggyBBURTHE (204 LD Lo s P e S IS0 e e e P uton of

2 hours before pourl ng into water:-The aqueous phase
was extracted with EtOQAc (3t). The conbi ned organic
extracts were concentrated. and the crude materi al
was purified by Biotage chromatography (40M col um,

A NA 7




acetone/ heptane). To provide 3-nethyl -
-(trifluoronethyl sul fonyl)-1H i ndazol -6-yl
wonidsioasroe et hanesul f onat e (1.13 g, 89% A soPdariiBIW0D003639

N e e
minutes (highigborpties). fThaslﬁle/bPS\Meﬂthd @aidifieqﬁwm bR (b oH 3. Thiemerclien mixture was
filtered thféugh rdia&n%ﬁo@@@ﬂﬁ‘ v%héo&ﬂih@bﬂ@ 8iPth€ orgafie la@gv wik whed with

saturate%&gﬁ,}%ﬁ‘# (3x§j P plgpﬁ%/twgthv?% c%gzeﬁntratﬁg fpgﬂeelgr&eq[’ée gompound as a pink
solid (65 mgol3%). and et hanol (4 nL). The solution was stirred
at room tenperature overni ght under one atnosphere of
CO. The solution was poured into water and extracted
with EtOAc (3x). The &&Ebrepsptionibanic extracts were
concentrated andipsthvi-irerdoy-6Biafiorgie aciir omat ogr aphy

To N- ééﬁgﬁﬁa}a %'Uérbo§¥( lag& %ﬁ{ [k%?ﬁtrirpfﬁll 1t10 P [ic?e\{onquleﬁgﬁ:%ker/MeOH was ‘

-1-(tr UOTO
added LG prealbue éioast'é atrrem;w"meéaﬂ(rg 9eer thﬁgfveeag% Thg@eaatipn mixture was

concentra2 D &{de G d B@E‘sdurB%@@?d é&@ﬁ?@%[\@arﬂ vﬁh@érl«"fHeQﬂgé?ﬁc phase was separated -
and the @%%gﬁé % v?htré{ l\g: Q?La&% ﬁx UqC edy%tg %lt%c (Yi’igog'@'-)rﬁﬁ%?hfd th water, saturated

aqueous NaCi-finigstoxer NIgSQy, filtepedihind comrtrat&d gudgroedussd prassuie. ihe ataterial was
dried undér]{eQJceg Pregs@rel. tdFRkd tha Bk ﬁr&ﬁjc{'f(‘oxl%lér 8690 S heat ed at :

refl ux hours. The m xture was cool ed to room
tenperature and nethanol was renoved under reduced
pressure. The aqueousAsidPrepamtionts aci dified with

KHSO4 t 01mdﬂ?v| 2 p%gﬁdm-ﬁt\%%bﬁz@mld?fo‘?é:bﬂér%&ﬁ%ﬁ:_é%%t

Vit BB oRBRE (4 €O ERoH oyTs susseggied 1 st deishaesonite
(360 mL) dndeg sitironge AnMEIBD4 sodiuh taestatd (4no@wmblah:@k3mdq®bueandt@n of

methylam)ﬁgigiéjm[ f}p%f @Elgg/g@ga{a?%c}r#gg\ ?%J E?rﬁ\qﬂ &ger%?glorous g? rTing. TR obtained

mixture wag fefgres §ord-mueszang ey ket Oa%mwhfr‘wthaT@dh@mtomg (ghloroform/CCl, 1:2). The
yellow pre2ipitath Was 6epadtery byafitrdtion end Rix@Bweh a dSutiBRek kzddl (% it Wter (500 mL).

The mlxtqu w%s &Fre? o?S%?nu%s 9fllter db rl'R% Y?ﬁlg\%’%l{f%lﬂ atF &8%nwashed%vlth water to

m Xture
attain pH 't’ é"r*iﬁé'ltfatelW® Pageniratedipder e seduged pressurettd iatviolsmetad about 200 mL and

mixed wﬁlﬁ@%blﬁtﬁli'l%ﬂ KSR S dpin Mafdr (100 AL) MnétntikiBreWRR sﬁ%écf f?Pﬁ@rqueE Bnd
Sal agueous

wer. IR o S0 B TSR P SR D, PP S S
combined god diigddd alyg nRitht ageetthlmjﬁ wiyekepinate @0E\felldb Yowder in (67.63 g,
96%). Et OAc/ heptane) to provide

4- (Methylwp{}%(rgtr%fh%oate?@% B}/C!h\sb g]glz) ﬁggglyﬁgglpdae% u%derzre\/?gorokfjg %\rﬂng in
methanol @OR . @smds;ohoﬁRamaymwkaef&gn@mmerebaea by geanihsntmsnmblael-
aluminum '5!2(5@%@5y' vﬁth%@é ﬂ\l N H'g}ll).ltl F\ér{o L:))]gv?ég a{b%lér @TQ r%n_sop efision. The

t1on of
obtained mysiues Wﬁ?ﬁWedw fest Pfeqeﬁ@gorﬁm’turr@ - akhydrering erwnohydrate (60 mL, 1.2

mol) was aeided Biog Misead tHeGOBPENEIBPRIF ahbilire at d1 iéﬁhp&ﬁékd#& bé)é\/v BBSC, The mlxture was

stirred at S%O%%F é‘{uﬁg leodkegngg?'ng%ha gtou mera?fxgﬁ)’ﬁ'aefﬁ%ctg? Elg%r%was heated
again to 4 ¢46°q &pdefaigowes stiring, end an\ziziional afrolintef kytiraaing hydrate (5 mL) was

added to ORI, ITAé S&’speﬁﬁﬁ\ \ﬁé&gﬁjx@@foe Bindhrs WRger Ridbiolié Sy c;ooledt and

ro 15- 30% Et' QAc/ heptane
diluted W‘%‘f*ﬁ Pl £7r Brrom ‘Pﬁ%ﬁ Paisqdrthfﬁa%{mtameaeor&eeﬁh @B@ﬁﬂ%@? om,
diameter 18chy) endsiB:aGetilovet yér SlentHo redrawe RendyChidkél. ghe 298f werbavaghed with
chloroformﬁPétHédoprﬂllefre 1b§Q%DRLZL lflftr]ate'_\!\'/elsrbg@ge%r?t ﬁ%ﬁ rgged uded ;Qressure

1) in di oxane hexacar

The resudue Vs dw.ﬁed \@lthstﬁanm ()’p 00 ) prppatll?ﬁ mgxtirg wap 9gqcentrated under a reduced
pressure td ferrens wBies (Tais @patatgrbl & repdathic-t give methyl 3-amino-4- (methylammo)benzoate

t ol yl phosphi no) benzyl ] di pal | adium) (46.9 ng, 0.05

nmol ) and a sol ution of sodium carbonate (318 ng,

3.00 mol) in water (2 nlL). The suspensi on was seal ed

and irradiated in a mcrow#e at 165 C for 15 minutes

(high absorption setting). The vial was vented ,

filtered through di atomaceous earth, washed with



Et OAc and concentrated to provide the title conpound
(140 ngy, 74% . Acid Preparation 9 3-Chloro-1
woR003d65508 5- car boxyl'ic acid To a solution of PCT/IB2007/003639

e R SR A B .ga@?@&&%%%démmmonai

purificatiah.| owed to stlr at roomtenperature 3 hours. The

Meth{ll Qaftih QR rﬁétﬁﬁ&ﬁlﬁo \9@&85@%@: 6 g@‘frﬁ%\;\/ﬁ (?QSONIQSI ﬁ‘tranrh%w

essure an

dlch'OFO'B?fE?ﬂeoW&Pre%eﬂmb Cerpgnyidtimjdaeelp (CO, frottas 0.38p moé)rv@é agfleddg this solution
in severeﬂvmémp@fﬁnshﬁd@bturﬁh@fot' beaodrs.tThe réé@fmﬂhiﬁl@re(\ﬂas]éﬁr@d at388 temperature

ovrion{ 58 5SRO\ Aol B A, s s o o),

dried to givgnethyl ﬂn@etl@yl-ﬁ@xp@ﬁrcﬂhyé@ Hbbenzimigazole-5-carboxylate as Ilght-plnk crystals in
(49.75 g,SSbAQrm 3, 7-dinmethyl -1 Hindazole (prepared as

eros RO SR S8 b0 Bl M i e

methyl-2{0x6-2, 3rdihydio- U-henzin)idazeker5-cealyonylste €28 A, \05178(183) wa, added. to this solution
in severdSMk EAbng usdr Qﬁrh&ﬁ aﬁé tha %bt\épeg ORBE %)é% reﬂuxed lthm'l:LC monitoring

2007/ 0 I n wat er
<°h'°f°f°m§1 @ﬁf tge&ep%& ’Hﬁ” {adeartion wep ‘%OH‘P!ft‘%ﬁ (Epha Bot, the reaction
mixture WS Todled mtranlcﬁe bath and cagefllp Ingllitraafmidbqiﬁ Hory wﬁhWh&eME@lnLW@ﬁd then with

a solutiorY gmaeém a% Q Fw%[é @Og I?I}Lb] m%n.gg oBgérggd qugu%ngl‘?ec mlxture was

onaceous e
extracte%w@w@@fwﬂﬁ?- - Ghe 1axprg werﬁese@argéad. @d| t%s/@quem%lamme @xtracted again

with chiomifdrin (5EBHLI Bi@ﬁgﬁﬁhl&%w&i@@ombﬁé’d wag_ﬂé@l VAth@aitdr @3 @250 RS, and dried
over Cadfva%ec&g%gpéolﬁtoﬁg@é & rﬁﬁgergt ﬂgert e{ rt d%Cﬁ s(s)l%g gg}eﬁﬁult@g pale-gray

repara
solid waspe¢rygiajlized GO@aﬁcgfgmyilq e giye mthbe -bromo-1 -methyl -1H-benzimidazole-5-

carboxyld¥e 54 Wiitd M@Inqan1 gartxylic acid ”Et hyI ester in 3

{ t /
A mitie o ey & ol SoP b B B oAl s g0 BrfB 148 o
pyrrolidinega8idaradl 30 TﬁheO Bélamblo easivm fteride Osb $31.61q O08 rmal)eahd MBSO (240 mL)

was placéﬁ%@%’icr@%@@r@é&oﬁﬁlﬁ@ﬁ O@@q\hlgﬁwge%‘ﬁstgf@u YRLih; Cﬂhﬁ”'cf reaction .

arated _and the watér acid

g_ q (ﬁw%se was seg
mixture “WS e icrwgve tadiaten wer siraomst @N’E‘te(@k W%@t“re\ﬂbgﬁ":?eg for 8 h,
cooled, and pduregdititelice-coitt watart(e d). Thejfoeoesprbligilate vhid segamatedrby Kilyatidh, washed

dy
o 05 SRR PR L ESLERS LML o A o
and acetqnﬁfée {30le: FdRIBH Y WaEPIgceddBomn U'Aesoa'cmawaf hP hevys. e precipitate
was separdidet ByyfiltraBleryWasiodd vdlihretHer (2/% 5AmL), and dried-to give methyl 1-methyl-2:pyrrolidin-

i mi P aci d Met hyl
oy oG RE LT SAF RS B ?éy%%) g, 0.334 mol) was
A SUSF@U@!%WG%W' Fr"fqﬂ%mpw Qlifigt Ty chea@'@tderml@ -pichigoxyla86 (2818 g, P.111 mol)
~in methanldr(dﬁl mE§ WA thiRGd Wit ¥ydliteH e BOd| m/ﬁ& gloab %o()‘irlw&teggo@né) The -

e P bR AU FE R CReEL B et
concentratgdjunf¢rgyeduphe pesisswie lredmova metharol.\Wihis resifue wvee dhixegirwithi a solution of

KHSO, (3024 PSO Sdmbing r\l\/aKé? OOQNISVé'HdQKE mm&@wgé-scﬁrr@@ Rirt1 HoliR9The reaction

é form % recipitate was
miture WS P D8RS0 eTUEEY BTSSR AN 1o RUF LRt TBgied rom the
solid residd@ @DBa (vabn gijxtura ofneilcesfonb&d isdpyopandltit1,rabstitr lq Wi&sobtained extract

was conce?ﬁrbtreﬁ %gdécr grred’%lge% u?ec‘ afd ?ﬁfréé (%u%rvﬁetq dlSIQI@?(y ,‘R a b%vlvng/mlx.‘lﬁe of

preci pitate was
dlch'Ofom‘Fth?fteraé*P SoRRRaRBhck r?P? a‘tLé dhe ﬁdéwonwasé%fwé@@for)%mteé apgcooledina

freezer. Tige fomiadipRedi tatahrmétseﬁé?&eﬂby ﬂfiﬁlon%dﬁﬂbdﬂfotgﬂea rﬁéih)}bl-tZL@F}olibfnJ -yl-1H-
benzumnda?&%a‘b%qﬂ% éé é] a)sg";é:ggle f_yg\} W crnﬁgllln?ﬁ8F%/In I(T% e6r7§§]s plS: Ia{ ;e

was washed with water to attain pH 7. Two above
preci pitates were conbined and dried to give nethyl
4- (met hyl ami no) - 3-ni trobenzoate as a yel |l ow powder in

(67.63 g,
33



96% . 4-(Methyl am no)-3-nitrobenzoate (63.06 g, 0.3
nol ) was suspended under vigorous stirring in
waorbdsaasios (700 mL) . A suspensi on of Raney ni ckeCTABRH0TY003639

freshly prepared by trﬁgﬁﬂgggmgi1?|ckel al um num
50/50 alloy with the . ion) in methanol (30
nm.) was added t o tPEGIHK spleibiarboxpis agigt ai ned mi xture

Toa m@efatreﬁdéléls&erb%yu&‘ew ﬁlﬁfcmblrcgﬁé’tﬁéh‘é (@d b} ér{&igamﬁmm) was added
-chloro%}é%1 m%\;\c}esag'nd g{fsaé)gaﬁg-\Gtswp?rgt.u ejz h%HDng a ea{eac(i{on mixture was

concentr@teqirp@leatqgipeedayewes Fhe€cruth materiaitwasestinesin dichioramesthaat (80 mL)
overnigh®Riteked &Hd dPiel RIErSvidHe HRRLPYETIDABS gatoofyo0m _
tenperature. The reaction m xture was heated again to
40 45 C under vigorous stirring, and an additiona
anount of hydrazi ne hydiddtrepafdiionit¥ was added to the

m xture. The sugp&&&hqﬁq%ggmég{gg%ggmgga 2. hours under
or ous stlrrln% th

Methy&wg&dm%% frcerboxyjate whLPrAPatedREoing e pErreee disgipsed in J. Med.
Chem. 2atiop430(ThH cle B39 exediplet %me r49j ay@at.o’h W48 donél uRdBe 6@hdakd cértltions
(sodium ﬁer)‘(gmgt{hbllj@ﬁa %?l TI-QIJ' ?o%%e N | rﬁj'lgﬁ p@ c%% me?ﬁr? Y meﬁ%lpﬁx-lndazole-&

yers were W
carboxqugﬁ(@?o@fﬁqpﬁqnﬁ@{hp{aw@ﬁ dame ;gp@ﬁrétaOQarg_ corglitiong OION MaPH) affasded the title -
product (8% ) r at e was concentrated under a reduced pressure.
The residue was diluted with benzene (100 nL), and the
m xture was concentrated under a reduced pressure to
renove water. This opécdtHreparatigs 15 epeated to give

net hyl 3-ami n01,@ E{uﬁahi}MHQmeH%J%%mg% acg VWO Cal
Methagsﬁlﬁ%jw ie ﬂm% g-gc yl-&-br@@%hem eslgr mprggaé%dr g%vg]qsgrrg)ea ggmtelrng(telonal

Applicaticgt Ragpticalipn Nomberadid 2005502AB05 (Exarnple ad)i Mothaddstifgnic acid 2-acetyl-5-

bromoph&yﬁé@t&%a@‘tﬁéﬁ‘ﬁe@%h With R r@ﬁp&% e ol(d?nigorﬁme gbegatg% rlaﬂd_/i\ﬁ?r 6 days to

I n an hane
provided E-oramen’ 5 1dtmetivg- a'am@éokz EBI)- Aelutign gf 6-bromge! Hreimpthigai-indazole in
THF was &rdatediwition{BoLigol®okdi by edibori dioxsd\e bffdrd SHERIE cORPSUNA(E23 g, 60%).

under stirring for 2 hours. The reaction m xture was
stirred-at roomtenperature overnight. The forned °
preci pitate was separéﬁé&ﬂ§¥ﬁﬂﬂmi§atlon washed with

col d ether (3-BthGOrmbihyi- 1&ﬂﬁdaz§||é16%rﬂo§lylﬂia\éﬂ met hyl

s bronty EELIh i Pacte Vgl Pat weates vingmeyhveaneer aronom
acetate af rﬁﬂUX(fq@ gays @rovmd %)om%e%wwengthylbrbndaiele( BBy 3A sd@nsf6-
bromo-3- QhéP rﬁ&ﬁyl-ﬁﬁl dd=9@s irt W&é’tﬁ‘éﬁitédﬂvnﬂ'n@m@k@&&ém%a%g QBioxide to afford

<]

1- nmet hyl - 2- oxo- 2, 3-di hydro-1
the title coip Hgﬁﬁfﬁazole 5- car boxyl ate ( 36. 7 g, 0.178 nol) was
added to this solution in several small portions -
under stirring, and tngdp%bgkggg?ﬁuspension was
refluxed with TLC nonitoring oroform1;, = -~
2- d|nethoxyethgﬁ@¥¥©@i¥—gﬁﬁ¥éﬁiﬁﬁéiﬂgéﬁﬁion was- :
5-Broremprilebimizdiaboni {1009, eswm mol) Wwheaddeaad & mmnomoxnoruerrmsnol (400 mL;

about 11"/%)0%@&\/\}3&}?% wa%?efpg%&o??qo& %ﬁ{; welw %vyp%ﬁatté in véﬁeu% ']"he resngue was

a SO
dissolved Nalm@gle(@@bmgb anththeugeletion(v@e Waphed Withtamnsaisfka@0h spg.mon (2 x 50 mL)
and waterc(§§qu &y, d-lrg@oﬂz\" ﬁg“é@f}% E'E?fépwa?ed"}ﬁ%cug)@ @Sﬂg"g dﬁ &R 02« -

| or of orn1 ﬁ% ayers Wer e separ
mm"menﬁﬁﬁﬁﬁﬁ%WWQVQPm & gﬁ?ﬂbﬂﬂéd again wth chloroform
Methyl(566}6mod2)fluorbhenzostg 41842 d, a;eernsol)v\meemrfb KdegL),\M;ﬁﬂhﬁlﬁnmethyl)silane
e 1 e
(78.0g, 0%%RV\@E§%PF§}} nﬁngag% 816% %chgiﬁl ?néjtrtg Qtrlﬁﬁeenlyrphosrpg geg)glladlum (20.0 g,
0.017 mO'bW@@@lﬁC@d urijes an algpsphierefpadonie Hyee-raskedirowadsbottomed 1 liter flask,

equipped W&l@ﬁﬁﬁbﬁéﬂclsﬂ@é} ahdl @ﬁﬂe@«ﬁ&hé’t@# trhd hfktdr@wE %RreldrR8 minutes and then

cooled to i%‘tq gm%?r |oqu[ R)(% %9 (Té%e n(%l;7m d%ogeq}}? ;ta v réabqoﬂ)c(%h%{eﬁypn was stirred

2-brono-1-nethyl -1 H-ben2|n1dazole 5-car boxyl ate (40.0
g, 0.149 not), pyrrolidiné4(25.37 g, 30 nL, 0.357
nmol ), cesiumfluoride CsF (31.61 g, 0.208 nol), and
DNSO (240 nL) was placed |nto a m crowave reactor

P ——— g p— B o I ~1 1 i - o




cool ed, and poured into ice-cold water (1 L). The
formed precipitate was separated by filtration, washed
WO 2008wi65308 col d vvater_(2, x 50 niL), hexane-(2 KCTAB2007/003639

for 2.5 hﬁ{%’ ‘at %P ‘% nd t e&ﬁt gp eﬁ) Eorrggnggr%fy fs rgﬂ%féﬁﬂo c?&t Ecgogl? %rsa?ure
overnight| Afieeidiisi Hnemawe was diideshwvith dblzer RODamL),1an8 theopresipitatéhveas separated by
filtration %Eﬁ%éﬂ gfmﬁ eth\éﬁ% x%eard@tﬁ\@ grsmta,a bt ggﬁs& gag%onvz@aﬂrﬁ Fh Wit hshed with

- saturateq 2AYEOHY {sollztreﬁ?pfrw‘,paquﬂa_p_l wAried over %32804 and evaporated The crude product
was purrhewwmrdmﬁ@giﬁdr@ﬂ&xﬁﬁé/&ﬂwaﬁe&‘teﬂ0 1) 00 2&ili82 g8 coliPMto gife methyi 2-fluoro-

5- (2-tr|m%%§ef§ﬂ§tllh9@l)8 ynrz?%r Q%’ﬂtalmrtg a?ouiﬁ 8fn rgletmrl g abi%rpo -2+ guorg?%g%}? in about
80% (148¢1@) {igld. 8 g, 0.111 nol) --in methanol (200 ni) was.
A su %@dﬂrdmtflao@ §(Qlt%étﬂﬂsm}|f)etﬂi§@lyl tfeﬂ@oa@h@l 19; @84 KB )méréhry(2+)

d'acetat%ﬁ%%kgeé@gv‘gb b i e TS Saiiol L aity ad Pl somea

50-60 °Ofoix luTbentt® mixtoreoestcoaled: dnd MdE (358 nilg svas edhpprageskio vacuooThe residue
was drlut%@ URY @thgpﬁb@ﬁ‘rggand-lmgreﬁ %Sﬂe%ﬁ? M@r%uﬁ‘sél?sdw%ﬁ W/el% hed frcg'ﬁ‘ acid. The

- ether 3°'P‘l‘f’é‘ %Si'ﬂ%ﬂ%'eebagef&m@drarcev gigdir e crpe PfPé’éﬁSﬂ (§) was purified by
chromategraghy be awdlisa ge Belemt fitiag atfstevith aexaaéﬁeaﬂdacﬁfaef»(ﬂ O emix€ure to remove

admlxturg Vrﬂ@tﬁﬁ 5—95}& E'?rﬁorBBé?%&E a%%h ﬁ)\%th%g;(a% /e H%Pé@e (?mee(tﬁ% él\% methy! 5-

acetyl-2- f'%‘?ﬂeﬁm’ﬂ 7(3% @0 Oabmjﬂ 7 L) The obtai ned extract.
Dlmetmﬁ(yrﬁétﬁﬂﬁi’rﬁéﬂ&gﬂﬁﬁinélmem 8.60 @rdil)%@ apdRIs ufsaspeﬁ&dn bhRethyl 5-acetyl-2- .

fluorobelif%gfﬁ b2 o 62%(2%%"[0 uene (S anol | n%r%_n\rvé(%%h ﬁeg)fo.r 7.|I:H>grs,.durmg which
time formyjig methaye! wasdigtiipd gfké’ae s@pt'daovamthﬂmceeceamie@ olagep; iand the residue -
(115.2 g)fvva%%ﬁﬁed b-m:ﬁysfaﬂrké'@q t@ér@&h@!hpl%t(g (diﬁ\%thﬁﬁﬂ%?atc%yﬁ)2~ﬂuorobenzoate as

| ed to gi ve
yellow prfnﬁéq%?% Qg@ry',e “idin-1-yl-
A mixtyeenofinmetinid 5.6 @@etbﬂarmommy]gylm}ﬂld)rdsna)qlm(]SéQy@IZInUW hydrazine hydrate

(11.0 g, @iZ’r%BIgn|rhéil$an§p(l‘50(¢ml_ﬁwéslé3!o§ecgto sBihdtat 20'3‘% m@m Qﬁé‘rr’%ent was

PCT/ | B2007/ 003639 Ci ation
evaporat'eg Iaﬂ?j reéesédu&ﬂas&kr red@yg&rowa?egraah%@ltrmape}ﬁte&eane 1: 2) on a silica gel

column td-affandizd. @ g of mamidmyjbroeS geigrazol-3yijblehayagredrainieg 62 Gnputily. The
. product wi %u% b?%r;@?a}hzéﬁ@ﬁ fr?@%%%nglrl}%gpea ?\%?\2If’%?@]romé%%ﬁ‘;@%ﬂ:ﬁgl)benzoate as
yellow prﬁs@éé”t‘}s’o/h“&g)& ¥l was concentrated under reduced

A solutibresianstieyl 2-TiberoGrud @yrmbIex i Bkn2oate (38.2 §, rceoh 51 riol) was refluxed for 2 hours

-in concen?afelall-ﬁrl gﬁ%ﬁ?ﬁer{tﬂlg pea@?lz)n mer\G%rwrQsQ:lag e 4@% e%dTL%‘eS%j arated

it1 e conpoun
precipitate wiag| we&l'@ga\{atateth@nolldped fnqi/glenyqﬂug_ed in water (200 mL} for 30 mlnutes to remove

traces of htethjtR &P bed B asdMPaAdifikerddiTthe MBidMtbd precipitate was washed with water and

azol e- prepared according to
dried to Q{Vﬁéheqﬁoc?%'aﬂ?“é‘dHlaés&)%ﬁéd‘{ PR Med . Chem 2000, 43
(1), 41-58 (exanple 12b, page 49) Al kyl atl on was done
under standard conditizggPredaS e Yen
hexanet hyl di si | a% i de, " THF. 1 odomet hane, refI ux)
provi ded met hy Ji-piyragel:3yl-bopzaic geid (o boxyl at e
Ethyl §-8htp-2-cBhypabenidatat D@9, wEtsmap ey henskete ($3tandrettdynyl(trimethyl)silane

(447 g, 0‘21@'%% ot i RO erér epw Onf) %S’J %ﬁ%tr%ﬂ%@dﬁ&%p%{re%ﬁ% (22.0 g, 0.019
mol) Wef%'r'cﬁa a&ttﬂr@n 6ineosPhRR o1 Aidn a diree-Mskerhieuadibtisried 1diar dask, equipped

with a magnelic etindr ahd bteragheasy Wh@ﬁﬁx&fre WasSstipled R 136 thinlBe L@ RIGRNRIed to

0 °C. CopE%d@?%gg%gg ? Ezg molﬁ&g tdl%gl eacgolé%iﬁ%siu%ﬁ)nen%gpm%rs s’}llr\rl)ed for a further
2.5 hours at 335 A argifiltered, n‘ﬁpﬁ@n@rateéeteemltmwas Weshet wéth benkzene tamd the :
combined TRiaBRYAHAEI Hth @Jﬂ&aemaamougga&ehebmr@br BT dey, érea ofer NaySO4

days to provided 6-brono-1,3-dimethyl-1 Hindazole
(60% . A solution of 6- brorro 1,3-dinmethyl -1 Hindazol e
in THF was treated withn-BuLi foll owed by carbon
dioxide to afford the titl &5conpound (1.23 g, 60%.
Acid Preparation 16




3-Ethyl-1 -nmethyl -1 Hindazol e-6-carboxylic acid
5- br ono- 2- propi onyl phenyl net hanesul fonate was treated
woizods/oaeRy| hydr azi ne and anmoni um acet at e at PCEfiB20R7/003639

and evap}tq?qrtﬁcg gﬁ%‘%@dg rgr%%ch %%s glglk?lratg pg{;p?@%t&%p;h%f(gg(%pé//elat_h)}lacétate 10:1)on a
silica gelb:pkgmo.t@glm Byl -2kchiped-5rya- (trtnéthyISﬂﬁ)Eﬂ'ghﬁ)_bbnzo'ﬁtdFFn oB% (t"mg)lyietd!.
A sus r(skbnrbf Bl 2-dn@rd- Qgﬁ rlrhéﬁhﬁégigll%q{]m%rbgﬁogge q& &f&ﬁﬂol),%%ury(%)

dnacetatez(8i§| %Bﬁg%ogin né S;p %p ar@ c39p§en 5@3& HPQO%(@Q ApL) was stirred at 60 °C for 3
hours. THenBneomixtuPe fvé:umotebeﬂlnteu witheihdr (600ML PandOvadbed tmblb)ald/ﬁbﬁtral medium.

Then the%%ﬂ? \Lé%, dtied %l/&tl\lagéb nd 'é@proégfl]?ﬁﬁglr%?‘abe \% Ogur%d by &égmatography

he suspen on Was
(hexane/?thﬂwe&\veaﬁré} eft @eiliGargeleatums to give ethidy- @R@@l-&ﬁ@oro@e@@eﬂemm% (57 g)
yield. in benzene (500 nL), and the sol uti on was washed with

. | 2 5
EmeHRR R BB s bl deadion € aBU S dsb e
chlorobenpetigy$7 % -Osa50nel) in tdlkane (@lrelnz Bz reixiaee wasyreliuxedfop Blhours, caﬁag which
time formir@Inefhdbl Wasdidliledoff. Thé\/%hh%h was PR H%cgntfaltéboir‘l QREIZ AR tRe residue

was punf%% %y ﬁ!yprg?ﬁpp%?%%gc?tg% on eyéga?p%b olt@nnigg %ﬁg{d)e:thyl 2-chloro-5-(3- -
(dimethyleininglapiyiopjtieardatreas( YeO@v grisnGati® erystaik n 80%1(57.6 g) yield.
Hydrahﬁé hyfedte | Ep;*ﬂﬁ 0% 1%8?@5‘5‘ Jlﬁ)s@@:lal sngaﬁ\g?o(\ %p?tgyl thhlopo B 237

(@methy G HBCHEUIEZ AR 138 Sbo{ MIHETEEne (80 mh ) T fosolagmiggeaas ettt
stand at 201 Clovernighiganeittheh dhédnirated.ama résidus vagpaEfiediby clidmatigidpty €

(ethylace%%e%r{er 1. nfaog hfg 8&!@0[&”@?@@@?&1 etM] %—chloro—%—&‘ﬁ-gpyra%o} 9 tyﬁl.éenzoate in
94%W22%ﬂk%ﬁ ed suspen5|on was stirred 34 WD 2008/ 065508

A suspadibn B200pbHIR3D2-chioro-52(1B- di}&lziél% ﬁl)belzzQ)aQ (Eﬂd gt esH Abl), sodium .
IR NET ER AT TEAE AT i
separatedgrd\dissefved it watsr Hlelr)- T'mtam)i aqaenys sbletiqurvessiagidifiet @ithveencentrated
HCI to pHS®B@2ahf daled pfécip‘itétﬂ)hl e ;ﬁ‘é’tﬁplt‘é@% @eiﬁir&t@d ) ﬁlﬁ"étl&zwéshed with

water a"dv%ﬁs%@h) e D R 2 DBkie S R Re oY SEn1e9 o

yield. dried over Na2SO4 and evaporated. The crude
product was purified by chromatography

(hexane/ ethylacetate™10Q:1) on a silica gel column to
gi ve nethyl  2-fl uoro- Acid Preparation 19
5- (2-t ri met hy2gidydxy&t(iNpylay bennasheicadd ai ni.-ng about

A mnxtd’ré o’? rﬁéthﬂ%tal&)é bt @ﬁﬂ%yer%ogtle W%Sged”?é?ﬂtrﬁol) (IR b E L e (1} 82 -

nsi on

(1
g. 0.1410 mop P%ﬁ"@-cgy(? [ |Qﬂ§t1ﬁ§‘]°§|'rl DMF §3Gpiywastheaied 4119-1157€) under stirring
~for 2 hourgy;THéh 18 feadtidn) mixiies Was oRdYanddhere gt @t Qas rl;%o@ecﬁay fikral6d and washed

with DMF {F%;%L) e-EHﬁ\bﬂwLe"Q fhfr%&&gggap%%gcoéga%%ggym O?lil](éqqm{.%v%ds added to the

residue. Thg %ttffun@ rwa%'ret\@aﬂ vdporaiad iMmspuq BFememe)(cieremeihsipena¢nedNext water
traces wert 3&hved HEo- E\?&%bl‘éﬂ&ﬂ wmlughé ({étf/ﬂ)o‘MLt) bh \ﬁatcbg rTh(a Yég(r?duglvoas triturated

tered

cury
wit hexerg LU St B TVRE S ek | LN B Varso renavgratpenzoste i
84.7% (270V @) yitll2SO4 and concentrated. The crude product (125

(Dlmetl%?/ﬁ’x\@tﬁyl)gft’rfétﬁ)}la‘?\Qn@gis f70 ?;hééj *Loé?%eﬂﬂyl é}i ﬁdoﬁh kd £ %\JS%SHSIOI’I of methyl

th
5-acetyl-2- (bPOZﬂ‘)XY)f‘??%%Fee(g¥ b7 BhtiE mV\gé)d'hPMf)lz?a(gmb} Themixgare was heated (110-
115 °C) unBetiong fo? 8fHoler @bias #@rh @me émdomh@mwhb,kbl Raxaiemiee bitWext the

sovtion wEh by r\apd el 68 a5 ps dirigd i dy e 190 . separated by
filtration ang V't dgtbydre ether (Pel m@@ga}ﬂ ’ramuvnene(tlQ/BZmenzﬂQMS-rm@lmwaﬂammo)
acryloyl)beAghiRad yR IR SUPRANED 9 5-acetyl - :
Yoy Iuoroggnzogte (90.0 %(Qfaﬂg%ﬁ%%l) in toluene (90 ).

The m xture was refluxed for 7 hours,.during which

time formng nmethanol was distilled off. The sol ution

was then concentrated in Vécuo, and the residue

(115.2 g) was purified by crystallization to give

nethyl (3 (dlnethylan1no)acryloyl) 2 fluorobenzoate

NN 7




A m xture of nethyl
5- (3-(di net hyl am no) acryl oyl )-2-fl uor obenzoate (50 g,
WO.zﬁosmﬂiss)l)s hydrazi ne hydrate (11.0 g, 0.22 ITBC)"/IBIOO7/003639

. d. t d 20 C f
A il RSl 2Bl e B e Ble enfte e Pap aroh ana
hydrazinggydrgter (it 1.0 @cl0-83/melhy mmnmlnamglr(a@mm LY vedsHgft mcstetnataerobetamperature for 48
hours. TherPthe @8lvéht Vab FrRv8ehind Heldtfle s @tnflf %% gl%'og\agg%ghy (ethylacetate) on

a siica Ff g, r?§J°E§?ﬁ“?‘W€%£9€P§V'&¥h%““b%%ﬁ?& VRBETORg I 7% H39) vield

A suspeysicradfimetiad 2-Grentylaxp)-B({ iapyedzok Byk)bareoate (48 g, 0.139 mol) was refluxed in

concentr%fe%lH&'(ﬁO%Lg }or?‘ag%gézliélno§n$ égrgi%%ﬂ Tﬂg reafvuf3 or?e'PV\g/ e was then

rosns I n
cooled, dftmqu@fr@,edyr?qpqutemﬁs gg@qratgd W f)l[g@thd&qséeq with Ratgr ar@, drieg to give the

titte compa@ny imE&B4% edd.ageekld. or 2 hours in concentrated HCG
(150 mM). Then the reaction m xture was cool ed and

filtered. The separated precipitate was washed with
et hanol , dried and theésidkegdanstion 20n wat er (200 nl) for

30 m nutes t2chBmE-methy-3ASTr2bl BBh-oi€atigr and HC ;
o Gt R S RS o 5 e
Preparation td@hd gi & 19 Mol asgtdhydragihe yizatddy, 0432 Indal)ﬁ%ll epthaad! (120 Ml was
allowed tg sfand af r@or'i_% térﬂpé’ht@r)érf@éﬁlhog’r yfl*)en Q@O&Q%@ @% Gra@éﬂhXJ\d the residue was

E enzoat e
puriied ) sRIP BRI 3850 (IR C S BEpre R PR y@.c%twe o gfinid gthy) 2-chloro-5-(1-
methyl-18-p4iazokshY)bemopierin 28%0(9.¢ $3iekd.g, 0. 45 nol ) and ‘

A sush&is[oR oF Ethid Q%%'r&??rs ﬂel)-ﬂg}{éz%pé ﬂg}eggo%ge (X%’gi 8. Ogg' mol), sodium

nol ) were” pl aced
methY'atﬁt e Ot dRQ%)d“ Pwavﬂﬂﬂﬁem% weel fei'“*eldtf@r%fm'a@tks Téq mqspéaje was
separatethby filtrationag dissdived lin water. TRshudols ENUTBNREE Acidifidavitii cshdthB@ated HCI

to pH abd(/\‘g§ trﬁaﬁ !:JJsgéjgfeg Exuffmgvg Tﬁé B%%Ig ea }Ar]r/%? %Q%aéerﬁ%yd@gtlo%ws?w with-water
and d"eddﬁﬂlaﬁ ﬁ@dmg Ge/pravef @ﬁcrmtgls a9 ¥eldfor a further 2.5 :
hours at 30-35 C and filtered. The separated o

preci pitate was washeg\ W th b§n2§ and the _

conbined filtrate was sat ur at ed agqueous

sol utions of NHACI 3diydmigaks-yl-bdnichmaai/er Na2SO4 35 WO
Methy@@%h@@e’iﬁ@ﬁe PEb/g B2OR6 @@Q&%nltﬁ‘lg ‘éﬁ(ﬁ\(’ﬁgoétﬁ\k\?ﬂnmzmﬁ)sﬂane (60.0 g,

0561 mo) GiESHSRRIBT alE ABLmol = oG IpheaosasORa e .46 002 ma)

were placgd yideg timgimosphere of argon in a three-necked round-bottomed 1 liter flask, equipped with

a magnetié sﬁ%r%ﬁ@a%e@@orﬁét@r‘ hd M‘r@é wé@ %tﬁreQ%&Yib )rrﬁrﬁﬂgsoﬁ%?hénr};oglgﬁo 10 °C.

suspen

Copper o3RIy 185 '(1%'1 W?Sr 33080 7P 414 iy RSB HEs alred (aGifuigher 2.5
hours at 20 °G@ndrthalily famBmhours yf +C. TRéraee dt@e (WBs Bftde st@n@&?oém{e}nperature

overnight bﬁh fi g( -12|$eO gg‘r%gta?enoq hgo‘?&gr&ﬂ.tdé%} $(\:1Ngls_|!126t%ogthn(eﬁgg{ lﬂné t%cgmbmed filtrate

tirre
was WaSh%WI”é%PthaieP aferpuspeliioas RENHChaw Nag), died overdNaeR04 and evaporated.

The crudeqipddRictwaraikificd bﬁ'@ﬁﬁn&é&ﬁgrapﬂg %_?Shrli‘éf? of @'ngé 841 c¥igdn & #1%ethyl 3-(2-
e € resi due was purl
(mmethylsb%j% E*P('\@f%a Zooa?edn Rgﬂy ?ﬁ%eig@iﬁ@ )t hyl acetate 4:1) on a
A suspegnsignad medyl 3;—(3’4 ﬁﬂmetmmllg)eﬂynﬂlbhyioate (112.8 g, 0.48 mol), mercury(2+)
diacetate 36.2G€b Y5 Ro§ M mm@@@%@ﬁérﬁj doﬂce?x@{f’eé Pls )(40 )HLZhgs sfired at 60 °C for 3

met hoxynmet [ am ne

rours. Thep e BHArs e foulseh o8 bty (50 nawwserse rvEBRYEPTERiaEd mercury
salts and WasB&d wobjained neatral etediufgEDhamlthe soTlth WiaX titisBoveBNaSef, khx 8hporated.

The resndufeQ\fas%urﬁ%grbg F?%H@L@&g%@%ﬁane acte 1T R0 L silica a?te‘ %o\fvamrhto give

en concen
methyl 3-agefWbenzogiR i f31e(65ed)oigld- was purified by chromat ography

(DimetHoeyrhathyl et ) in®(®0 &ihL?] Wab 6@ded @ a Qﬁﬂéﬁﬁoﬂ & n@étlwpﬁ Ae&libzoate
(65.2 g, 027 rﬁpgﬂrtcgué%ega gnicfjt:l'rﬂeéwx\/ rgvr{/]?%o acr%%r%yré)ubsy glﬁz;%gmg'nc% time forming
Hydra2|ne hydr at e (5 5¢g, 0.11 nol) was added to a

suspensi on of ethyl 2-chl o8o-5-( 3-
(di met hyl am no) acryl oyl ) benzoate (28 g, 0.1 nol) in
ethanol (100 ni). The reactlon mxture was | eft to

T 1

. o, NN~



94% (22.9 g) yield. A suspension of conpound et hyl
2-chl oro-5-(1H pyrazol - 3-yl ) benzoate (22.9 g, 0.091
woubgs/esosli um nethylate (7.4 g, 0.14 nol) in echasmb7/003639
uxed for 10 m nu The formed
methamﬁ)wa ?%’"%%“@Sf“ §°'“tgoga%as£%ea&°a%atfﬁ?é@aﬁwdarfdrfhms@fde pgs purified
from ethenby ciiistallizéficaitngide mgihgGuS-(dimeihylamino)\aarylopiiedidateas ymlldswl pnsmatlc

myﬁmsﬁqmqg@gﬁ@zﬁgd HCI to pH about 2 that caused
ita ﬁ;eC|p|tate was separated b

'm'd"?quﬁff"g? gate \9%9531%& ) Wasadded tqiapusRangign Pfd"g*hx)é"
(dimethyRririv)aer yeyhbdnkodte (B0.Bg, 0l 133ngl) i RI@AS (300 #L).dTha Seattdr Mikuidwas

. refluxed gﬁr g@i'l@ori d'_u@'lg%%/ (}_iftﬂ#e t%lugge ajxi ﬁe(i%ylé?}g %ed%f ga%) \gcrar/ag\tdfﬁg)p etd lj)?j‘éThen
imidofor 'B@m'ﬁfie?cfﬂﬂte & a@)e’w Fﬂl@ﬂﬁybﬁﬁd&v isrezasidedagain, apdaftgr Sthourgdhe mixture
was evaptpdted in (V@EUocO T RREiYd WABFIRSELY( cla?on%zogréi)hy @t ta[@MekaWﬂ ona

- 161 heat
sica 9o/t rbfy ey o iip TR bor e W ot GRS o e
A suspengion ibmeiyhe (ayrenidia-ydbernzeate (1%hal-0:09¢ Ted)i shd@nwmsthylate (7.6 g, 0.14 -
mol) in eth8RBPYBE 1Y whb Flaldl 1O BoaR AL F A& Fth ¥ dabtidAVhixirsw dé'g-o‘)olea— Nd the

d | t
formed pﬁ%‘galt%,ﬁ/fs @gra{;ﬁ{]@fﬁ{a@or{ K2 sp c? ?S@@F% lﬂl:épaté/rﬁ&ueg}ﬂag?eﬁéalutlon was acidified
with conagnixdted MChtaH @beyl Grilet eausied preaipitedioh OThe @ragipiate was separated by filtration, -
hed Wit Hedr QRE b t RBERNRE ¢ BR (19 froved
washe ly corevapor at ilaon W t ﬁjgéré}\gé Sti‘gg{%/ﬁﬂ?%gﬁy%gcuo
The resi due was trlturated ‘with hexane (100 nl), .
separated by filtrati @oid®nsbachtibre? t O glve nethyl

5 acetyl ; ¢))
add 32.0

Mefh}‘ﬁ? f"ft? ?gnﬁorﬁ%WO%QZéHcﬂea 3mal) was pesneidse infreshbidisjilled acetonitrile
(360 mL)ande efirsihg. AnbjRRsUE o689, (o2§ m&l? a@d 36% &é,@e'éummuon of

mentenh S5 5B ) 8 S S SBEE RS i i
mixture wag Fefiorey feret hearscandilaen kgbisavietnightiwitsf TLC menitorindh@hloedrmtGaiy:2). The

yellow prékmat@ Q/as eBidr AL LB filtatibA aHPmix@f ditt B @olﬁtﬁ)ﬁ'o@l H%C?XZ?? %)Hﬁ' ¥aRf(500 mL).

t b
e mixof i i ok 3 b mheged 1R velredretgives vRsiar i water o
attain pH 2-THeditvzie wasycpn@snfrated dndre bigduaed pregsureio raydotuzyﬁe)dﬁ ebad 20EmL and
mixed witR8 sd@tdh MKRED Ry I |
ferea. TEO0H! Ty 35P) iiehs (A el ik ol pjnutes and -
litere YRNRFCIBUR)S was washed witp MRIF orAtAB)PECT weymm%%\t@tes were
combined(aB8 ddedgp gle ﬁ&thym -methylarhiyio)r Biirsteniysth & £ye]Iddk pOwsr iH9622(67.63 g)
mol ) in nmethanol (600 nL) was left to stand at
room tenperature for 48 hours. Then the sol vent was
renoved, and the residue was purified by
chromat ogr aphy (ethylacetate) on a silica gel colum
to afford nmethyl 2-(benzyl oxy)-5-(1
H pyrazol - 3-yk) benzoate in 70% (43.0 g) yield. A
suspensi on of nethyl 2-(benzyl oxy)-5-(1
H pyrazol - 3-yk) benzoate (43.0 g, 0.139 nol) was
refluxed in concentrated HCl (250 nL) for 2.5 hours,
renmovi ng benzyl chloride. The reaction m xture was
then cooled, and the formed precipitate was separated
by filtration, washed with water and dried to give the
title conpound in 75.4% (27.0 g) yield. Acid
Preparation 20 2-Chloro-5-(1-nethyl -
H pyrazol - 3-yl )-benzoic acid A m xture of ethyl
2-chl oro-5- (3- (di et hyl am no) acryl oyl ) benzoat e,
prepared as described in Preparation 15, (31.7 g,
0.13 nol), nethyl hydrazine (12.44 g, 0.32 nol) in
nmet hanol (120 nm.) was allowed to stand at room
tenperature for 24 hours. Then sol vent was evapor at ed,
and the residue was purified by chromatography
(et hyl acet ate/ hexane 1:2) on a silica gel colum to
afford ethyl 2-chloro-5-(138

yield.



met hyl -1 H pyrazol -3-yl)benzoate in 28% (9.6 g) vyield.
A suspension of ethyl 2-chloro-5-(1-nethyl-1
woeRmsroazos - 3- yI)benzoate (9.6 g, 0.046 nol), sediruB007/003639

Metﬁﬁﬁhnb‘lhtﬁyﬁm% nﬂob&er:Zte fgé.]ob é;' 3 3%&%@|syép]e§9edmdey\@gc‘orous stirring in

methangl Z&S’Q e/él Swe'ﬁﬁ'qnt Crf 5@!‘%'@@'&%9 §§3§W agparRd W treatmentipf nickel-aluminum
50/50 allagwith the 2NOINADH @cﬂutW&)Sln Alttdh bli(BTmLY W adaémmné §3baidAChe obtained

mixture \R/Qs I@dte%ﬁg HE) 425 E %&erci/%§f’ed igrnnqu | F(% 6@{5?25\8 m%ggﬂjé%te \ﬁﬂtrﬂL 1.2 mol) was

pitate was sepa
added dwat\me to hregsugpdneign th§ 3dnowre at h@ntpletdttee belomp 551 PG The mixture was stirred at 50

55 °C fo€% hsurhiid Rer;}t &%rﬁiQHt 8t rtlom ﬁ%d@ra?tfr@ pﬁw"e@t%dcﬁ&br llttur was heated,agam to 40 45

oc gnzm c acid onD enzoa
under(vig%otﬁ stlgmg 1an|q8p)ad IWI aé%céjpbqflhydrpp@e lc)ggs@e (ﬁ_n)]L) was added to the mixture.
The susgnbipmwa$ tafilixeeltfond Haird wder (d@Eoud stiring, @o@idd, Bl Miluted with chloroform (1 L).

The mlxtqlle'v%% agﬁéhgﬁhg{he%&@r%ﬁl ﬁ% Qﬁh?%p&gpw %g:g% dmme&ard% c%?ljd silica gel (lower

ra(tri
'ayeff’cwéPereﬁPé%éd"euﬂ& gl. HT‘F@tefﬁj%?iﬁé’ﬁ&heéfW'tbPglewqum/@etham' mixture (1:1, 5 x 600
mL). Thet fitrapewaecdteentratednehdbiet eawsed p:leséuré Erthe rdshivk wab ‘aimt&miﬂm benzene (100

- —mkb), and\%é lbuxtl.ﬁ’e \%gg Qo?{cérﬁra fgil L{nrgeerr%gcri]udcea B&eggurggadewﬂ\é%w%ts [I'@a op%'atlon was -
repeatedi@gly,e me@yb},@mmp-&dm@yl@gﬂm bgnzc@te(n;; albwn orsstaliinkdsadid inc98 (53.6 g) yield.
Methyl 3-tahﬁ~|o&b€n@étlﬁlﬁ%ﬂnlﬁd)§&ﬁ6§tb Qs W a‘t;{Hern%ﬁthtd(g@ rWItﬁthléﬁdlhcﬁ\ral amﬁcatmn

and. finall urs at
eIt find PP se Pl o AR Smep s Reniih Geupios |
dichlorompjfeanai (09 mahd, f-Chtbenydimidihele (BRI c625% @10886nol) was added to this solution
in severah&%l%ﬁ% gﬁdéﬁ@iﬁnr\f%h@ﬁi 'I"Netrébc%mrxglre ARkt af:r%g:? 'té}ﬁrfgarature

ate was was sat urat ed aqueous sol
overnight e st AFLIIRIECHS SEPATEY BY Dire i iseshog il 694 BOPEESCH0 L), and
dried to giMeenetinll Genqbivybehord-2 Redthypror fiH-beadintiyaz6lb 5asarioR @18 I8 Yight-pink crystals in
81%(49)%51@;@@) on a silica gel colum to give nethyl 3-(2-

th I)et hy benzoate in 95% (112.8 g)
Phos h0é¥| &romn %(P ?Déq}%ff Srf}/ 'ﬁ@["l’ﬂﬁl dissolved in dichloroethane (400 mL). Methyi 1-

methyl-2-8xd- 23(dthwme1trhgdnsm1@dzaﬂeistmmpk_\)mel(ueoag ®.178 1ol B, adledd this solution in

several s Ea édég uﬁ{{‘—g% l%aa ggggh%n t r a eg 3&16 2 \e/i%r'eﬁ;%%d\)@b)nb rAwnitoring
(chloroforgy/ 4,2~ plg@tfm(yq;lqpn@ 193 After the taastionwasreombletedi(aiiaut 9 bess), the reaction
_mixture wa©edoid, in eh lcdivath andtcBrefi Réuta R fdFa)houfsi vith GRS} (E@mL) and then with a

coton o L2 S IAP B A o oSS 0 i g i v

exiracted pitle ehipia28042 bindiheciazgie watesdparaifh.eanddisd atiueousdsyep was éxtadted again with
chlorofornbwog AfLO. nﬁie%@daﬂl&hé’ye(%@@&ﬁlﬁﬁéw Lva%@tvﬁh Svafer {9 x 9Bp AL), and dried over

e acetyl benzoate
CaCle TG g 551 0p i e om0 LTy Py b ol gy o wes
recrystallizeid)fropearcetoiiie to giveamesthg Rebnsn® m-nefthyfvibtibyhzimidazole-5-carboxylate as a white

solid in 77?5o,§1ga,qt1yd)lg,pemzoate (65.2 g, 0.27 rml) in toluene (90
ure was refluxed for hours, durin

A mixiyire of ﬂWeﬁf}Yh% bfoa}qﬂ mgthykiH- MZWpl@@nylate (40.0 g, 0. 1q 49 mol),
pyrrolidineRET.A7 B23W0WL QOB IS), baiUnamakidsasr i1t ig| bQQtS ﬁlf)f) anmﬂﬁllso (240 mL)

was place§ 9||th£ h%o%ﬁ ré&%? ﬁ%qga%%nr r%&fﬁﬁe wan Vaag rc&/v%&h (,Hllf:roygﬁ rgﬂ;afﬂcg under
stirring at @ mt@rr}%f{eﬁyapraw ar 1(1@, ﬁécprﬁ}w g@ﬁl%)ﬂa@p%r@ymt})b@a@mwvgeuﬁ L). The
formed preilthte Wap sbSdi@bd By filf56n! Rdshed WittBONE B8r &x80 YiL§ 'thane ne (2 100 ml),

and dried. ITH& gs dgc% gv?‘i(rs)nrr{tq% A teﬂ{;e(Z%go algd aceton%nlglao) ml\_lgaand the mnxture was

placed mto(aﬂ wéqdqylp apihrie) ahaurs Thy breapiaie wag Sepatatey by(iltieBiommtashddwith ether
(2x50 mL)thdlbeie@to(g?\%Qn&h% 1-m&Byl fz%%lid@ﬁ i bﬁn%n‘/’@a%glerf?éérérb&ﬁgte in 75%
28.82 g) 4’19 hours, during which tine tol uene
( gy(ﬁ thyl amine acetate were distilled off.-Then
A suspiensictodfometiayiil diestiat 24pair@lid6i-i- 1) bearithidaadlesnartokylsie 148)8 g, 0.111 mol) in
methanol (@%ﬁlé)f\g%gglx@@@ﬁma scﬂlﬂ%?%; E(Sﬁ é’?zd%g V(\);282t2 rPneol rp]a \)ﬁltggr &90 V‘Q? The mixture
chrormt ography (ethyl acet at e/ hexane 3: 1) on a silica
gel colum to afford met hy$® 3- (pyrimdin-4-yl)benzoate
in 70% (19.5 g) yi el d. A suspension of nethyl
3- (pyrlmdln yI)benzoate (19 5 g, O 091 rml) sodi um

~rees~N

o,



formed-precipitate was separated by filtration was
di ssolved in water. The obtai ned sol ution was
wacimiobs®sl w th concentrated HO to pH about PCThB1007/003639

was reﬂLip:(?{f fo? gtl“nlglgrgglng &%)i%\léegﬂ%t ta{:'( {teggpln I (At ﬁe\érgéc’qngr? %{y@:ta S/gg_ cc;/ncentrated
under a teduded poasawe tnemase mlewemtzhlﬂlelre‘alcﬁlé%a@ riixed vgth aysokitich of AHSD, (30.21 g,
0.222 mdlf iR %fe‘?(éogrﬂn@ Zand %e'Vﬁl @Xej was sHwéd 1% thﬂf]eyre::\c]non mixture was concentrated

benzi m dazol e-5-car ic acid
under a rgagefh PERSAUE Y CHESSBrFP A1 RSt Wi SraecHERIm Higisplicgggioue with a warm
mixture cf eSip@futiacin isopropesial (1: 1datsdut ¥ L Bhacitéingd dxtrati@vas(c3fddntidipd under a

reduced E{)ég%re Sagb g‘% rQQduemyd%rsaye%tlﬁ g‘%’ﬂr'ég rﬁ&&n@%&f% cqwf%}On;I‘e(t%é» %Eg isopropanol

0 aqgueous SO
(1:1, 500gnlg7Thegiof Ut%weqf&&a@é far §0 finuéessnd geaied is ra fregarsy The fggiedweecipitate was

separate8 b Ffilrbtivg. anihﬁedlbbﬂrle n&aRkthyFRpléiRinVeR-1H nbitRfhzb18.5-cArboxylic acid as a
ale-velldls ogrrgta“a Wed h%& ?é oyer night with TLC nonitoring :
Pyl CRYBF0 3 ‘e yellow precipitate was

separated by flltratl on and m xed with a solution of

K2CO83 (25 g) in vvater A(céqge[;'gfgt,onzg'he m xture was
stirred_f ‘o [ i _d. he eIIow

preci pi & . . The
To cofigeintratad. eulimaeac;dme emu) mleaﬁn an ebetacetomee@hmwds gxides sommeictally available

methyl 4- ?ac\é%aam) @fchl%MFne@\QQr gﬁzo%‘{%dﬂmj_ﬁ% Wn'bn aﬂd s eldtfer%r}m&étes To this

re was

was addgagropyyl ﬁﬁ%ffgefgt”aﬂad GPPYPEE MinHes yBla. ‘iﬁ’ﬁP'Bﬁi Rieitpmpesture below -
10 °C. Thmeaoﬂaslmﬁ@r&v\wtmstmti €0t stirtedddr i dﬂldilﬂbha?20 mhitdte3 200 eC. The reaction

mixture V\%E ?Qn’e g/?&ﬁe?‘d ?ﬁfs?(g g_ ﬁﬁ%“gbe‘% %gglprgq lb %gs ?'F% \{Jg fl\[f\%{' nyalnd dried in
vacuo fo grgwide gipthgi-(gpetyipmisps- cweometb@ef?eemszoate (497 mg, 85%) : o
A mixtfeTdt BRI (0B Hho)- M%hlbbbLZ-methoxy-S nitrobenzoate (5.53 g, 18.3" mmol) and

Raney méke gﬁé E\égl‘%@hn ggr)‘ (s\;;)‘.:'i gl(_) o‘é é/vaPeé ?? Wﬁ \&ags ﬁthe%g?qeéﬁgpo%ng%Ber square inch

(psi) of h)ﬁi[qgen forSiwpisies ragm tempgRaiesy T sRetlon (ibBurg wak ffikered through arbocel and

the f.matdow@@rnem@wdnrre@umfo@fmamla éceﬁ)lé%d)%mﬁ&é—%ﬁlot%u oy
COH sol ution) 1 n nethanol (30

methoxybg%oé'&e @%Otghl% Uspensi on. The obt ai ned m xt ure vvas '
Methyhﬂe@petdlammon&am&oe chimeR-matipoyimngoat¢ (4ra0i g)¢6.9 anmdol) and p- :
toluenesuh&q& é‘&dl {32@0 mg;n@hy A Qva(s@%s&ﬁred u:l- tofueh® Ia)|d W@a?ed 5{‘#&%&1 6% WBur. The

W se susgen3|on hours at nper at ur e
solvents yrLp swpee“é angRariRnsa Rﬁi%ee\w/a?é*zgtz P4 STged561o058 NeHERy. Toe organic
. extract wasaenseniaigd keegite outaylITilvro-&inetroeyre- ety lbeiiimiddue-5-carboxylate
4.21g, ggc%;\ct ion m xture was heated,again to 40 45 C under
gorous stirring, and an add| tional amount of
A m"“!‘fﬁ d’f Bgthile "H}Rﬂ? ét”@aﬂ(cgyﬁ@e”\%é;Hé’é@?é’ﬂ'd@%?'ﬁt'ﬁéafﬁpmw @.00 g, 7.85 mmol)
in THF cofamirgUsp@laeHN2 wapwaehdatoded rdfiak fo?3 Rews.SThdeRtion W {ob bémplete, so

addmonalitl\h 'NraprQS mq_%\)lgg Qdde@%gd gxle rejac?orhmla; ulpe VoS nl or gf ort %ﬁ'&f ﬁ)r )an additional 4

sed throu
hours, The Tkjﬁ@/]as paa}p@fat@ @ﬁ]thqueame;plu]_m wag caaei@ilys'qephrailae@@lth concentrated

HCI (1.4 nfLl) OXVRhite pBr@Mﬁfate’SéHﬁEar"e@ aﬁ&@ﬁ’r\’ﬁg f3RAE Mirdtes k@ttrrmgﬂ%‘ﬁtlrﬂt@b{ & Bom

m xt ure

tomperat 5P 1RO Relor selire e e LA S atr UG B wate. Tho Soi was
dried undgrgdcsen wpln esluglevatéTlaeeatmpediwieth metbard, ltaigféald Wichlbrobemeatboey-2-

methyl-1HEERGintidEkold-5- AR IR &cilll XBd§ oA concentrated under
a-reduced pressure to renpve water. This operation was

repeated to give nethyl

3-ani no- 4- (et hyl am no) bExsragdse as a brown crystalline
solid in 99% (ér% a&)n ofc Jn ound Flh(wnula 1
3-am no-4, - (ne at the next

The compails wf E9renle (Aavre pisaaed bypnd ofdha fpldﬂwmgm gthods using the

appropriatd cafbtic dcidswid ﬁﬂr@l@té\@)sbenzoat e (53.6 g, 0.3 nol) was
di ssol ved i n anhydrous dichl oronethane (700 nL). 1,1
- Car bonyl dii m dazole (CDI, 62.59 g, 0.386 nol) was
added to this solution in several small portions
under stirring for 2 h. Thé0reaction m xture was
stirred at roomtenperature overnight: The forned
preci pitate was separated by filtration, washed with



nmet hyl - 2- oxo- 2, 3- di hydr o- 1H benzi m dazol e- 5- car boxyl at
e (36.7 g, 0.178 nol) was added to this solution in
weevmrassosmal | portions under stirring, and thect/B2007/003639
d _suspensi on was refluxed with TLC nonitorin

MG‘TB AY t‘? 3035 CUlIEs; tHRASHR PEETRY8 HE OF aquivalent€eq™d pka O. 2 M soluton of
the appriopdate carboxylicsacoinphigiads ORIFOTb tHiOwidddsy 504 ;bLe(or 1@&%&9& a02M

solution of-spum:)féllézjzgerglﬁ?%%gQﬁL)ﬁsgan@nhf?Hene— I%?p}(ag@aﬂfg?ﬁ) %ﬂ'?dn ?'Hé rous
dimethy|jgrgmige (SYF 1t Toghs wps REGRA@R0 pl (Icay pf 4 Bi5 Wasodtioq 8ldethylymine in
anhydrowé DNIFi Mo ers@ad ariel Do @bQ kY & 0. 5T - z%bé}%tnakam%ﬁu NN N-

. tetrametﬂ@ﬁromgﬁieh xacf ugrgp cﬁgpaéa B—L@r&g 385‘5’8 Wg' dr aus Sl}g%t é'gerz @ag \&eere capped -

and the Wiatﬁh)n rRikHiep ofecsr stirredh 0 16rhgurs Fneonotegpaiaturé. alter wlaties om the tubes
were rerffiGRRIUEIRE a rd@@? @%oﬂt&r@yé’t‘@rﬁ %f 55(% f&r ﬁ%grgrtdlmetﬂﬂgulfguhg fil 540 pL

was conce

contani G 283 Fonid prtedisnd (BITRUFRSIIPY fofroh ke (ekdpeoreticl

concentrgtidn 0SS Thedalreg siteed davared with celloptizae and bgifated f6r® M@invtes or until the
duct HEhEWV b@ ang%w% .EJ ‘?&Mé e- 5-car boxyl ate
procuie as a A W sol | @Fo@%#vég/% %!}éq eld. A mxture

Alterr@felmll\/iﬁa)t}]od A, the following analysis and purlflca ion method was used (hereinafter, "Method
A1"). Thisughautiethod@tihyk sditbrtenat Mefa ZObRerbB Caklamé QﬁcﬁC (1‘%) adlieous

trifl g 4 rLolidine (25.37.g, 30 ni, 0.3
reres e”‘lcq“ﬁ"!j Jefork oy yaihge! (31.61 g, 0.208 mol), ond

Pre- Pma'%‘me'yﬁiyvas 9@@%@%@%@4 6rxt3§ mam Wiatare WeatersiGeag} %:Bridge C18, 5um

column af b aow@a@bﬂmmmmu#é 2 dﬁﬁe&tlb@%ltﬁﬂe ¥zt IH'DMS@"Q\{ﬁ‘e followmg gradlent
erna enper, at ur

o e AAEH A58, LA Bt LG R ot i
- water weygghedq at(1%. QDetPhiers used imelddqsk: elfridp atray detewts (BADREeedpethtiteylight
ttering HdtbdtG(EQSD), YRSt ' )
Z(: erlné( 2 106 m_)) , 2‘%0 f\gdrgf“gg% S%Z&%E"%gﬁ % @65935 @R% p“@ﬁmg‘% (TOF MS:
() ether (250 nL) and acetonitrile (20 nlL), and the
Prepapetixe chremalagrapipl wasendutteo cara 19 X 5088 ataiscX-Badde ¢-08, 5kmat a flow rate of
25 mL/mAQHES - anm]@ctleﬁ CGLME Bﬁ’éo% gﬁ?ﬂg?geﬁ Gl §6Jm§£ {ly 4 ér%hler(mheh wlas

et her

determ'“%?éﬁ%%“é“%gﬁ%?w W%'"PF%IPWTF%“B%H%'WP%%'@@ BAB. Mﬁr&ﬁ)wmtectors
with fractiat eollentlo?lﬁ%ge(e?i&y&@leg)on)i’dra’eébrdlﬁg mBs@ERRGbOsEr HediBi. Ny

1- met hyl - pyrrol idin-1-yl- 1H- benzi m dazol e- 5- car boxyl

ate (28.8 g, O"ﬁf“ﬁ‘ﬂ??‘)‘a”l metUHEGRGPN Methodnl ) was

m xed with a Radribn GimeqitfOH (12. 44 g, 0.222 nol) in

water (200 ni).-The m-xture 39 WD 2008/ 065508

PCT/ | B2007/ 00363%-4w8-7r ef | uxefodused Sradientd and kept

over ni ght at roor617t erature._ The reaction m xture

was concentr at ed r a redﬁe‘é’a%ﬁé@s@%nté to renove

nmet hanol . The re 0du was— mxggc %ﬂ%g%ml on of

KHSO4 (30.21 g, rml) |nvva and the
m xture was sti rrw;d.{gr 1 houpocug'gﬁgpmhon m xture
was concentrated under a reduced pressure to dryness,
and the product vaés- 2xtract edrFédueen Gheligobi d resi due
with'a warm nixture of chloroform and isopropanol
(1:1, about 7 L)Z24Th&0obt aj nefocyxed Seadianag

concentrated under a reduced pressure, .and the
resi due was di ssol ved i nT@eBiVing nv>4 { &Cof

di chi oronet hane and i sopro (1: m.). The
solution was refl uxed for ggﬁm nut es]gO/da’q%ool ed in a

freezer. FPReSSHGABRNAr eci pi2tlat e was 8Bépdt @t ed by
filtration and dried to gi\4_e¢) 5/90/5

1- net hyl - 2-pyrrolidin-1-yl -

H benzi m dazol e: 5- car boxyl |O® acid as 9m/5pal e-yel | ow
crystall |Fr.|i?8“s§8IGirﬁd"?rﬁ2 67% (18. 3 Q) ybglg\wﬁ%l d
Preparation 23 7-Chl oro- 4- et hoxy- 2- met

H benzi m dazol e-5-carboxylic acid To concent r at ed.
sulfuric acid (10 nmL) cooled in an ice/acetone bath
was added comercially ava#i able nethyl

4- (acetyl am no) - 5- chl or o- 2- met hoxybenzoat e (500 ng,
2.0 rmol) and stlrred for 5 mnutes To this was

e e



vacuo to provide nethyl
4- (acetyl am no) - 5-chl or o- 2- met hoxy- 3-ni tr obenzoat e
WOQ42008/06850885% . A mi xture of nethyl PCT/IB2007/003639
4- (acetyl am no) - 5- chl or o- 2- net hoxy- 3-ni t r obenzoat e
(5.53 g,18.3 nmol) and Ranéy nickel (FF9/fg) in
et hanol (95 nL) and water ( ) was [ under 30
| EE’)"nkf hydrgé ?1649%

pounds per square inch (psi r 5 hours.

at room t efsesestGradientBhe re&dtion ni x6or40Mas filtered
through arbocel and the filtg ate was £apggntrated in
vacuo to afford net hyl

4- (acet yl am no) - 3- ani no- 5- cloloor 0- 2 nevhpxgkEnzoat e .

(4.60 g, %&se)d'\‘%m&!m /5515

4- (acetyl am no no- 5- cﬁloro 2- met %oxybenzoate
(4.60 g, 16.9 mmol) and p- #&l uenesul f5d®0¢5aci d (290
my, 1.69 nmol) was dlssolveg in toluene and heated at
reflux for 1 hour. The sol ¥énts mere5%bﬁbﬁiated and
porti oned HystseddiiadBi2€l 2 and.Osat ur at es Arpueous NaHCGB.
The organic extract was coQ@entrated5y@Oggve met hyl
7-chl or o- 4- met hoxy- 2- met hy| -

H- benzi mi dazol e-5- carboxylabe (4.21 g5/683%) . A

m xt ure of | oro met hoxy-
H benzi m é:azoslegeéa%%q? oxyl a?g (2.00 %Og&‘ggymml) in
THE containing | M NaCH (124AL) was héa(19éd5at reflux

o )
rate of 2 fimiymipaienHsndREiDieelionvolHEBIOfZ ui tDrD“éﬁ»Q selod 2 DisAight of 4% B to 95% B
over 3.0 hfnufes, C hie atfl H4&. Nﬁéct&\! o iR dapaD} ELGSEV TORINS: S (+) mode

vt 16 oahs S epbs RV & Sl BRG] Saivalents), DF
or CHzCls(athrt |0rilg\/|)‘ éﬁirbcmhmqmNé%d"SSpnopyleth}garmoe]tDlE/a)e(d Gagtquivalents) or
tnethylan‘hﬁé‘@ﬁ?\?@% é’quf\/arentlip afid Hlﬂlﬁ'ﬁ% b@feeﬂ@al&@é | @Rd h%r@%aé’ &friéd 3 room

temperatigeiunf i (38650 28 CAATPIRLF £ O Bty e, e Bl et with iy
acetate apfl washwedivtith seluatedogatfus iNEHT O [0 Biod tﬂemreéttnmeyl -agueous NaCl. The

organic egﬁ‘?échwas éﬁé’d%&%&(%aﬁl@l'e%' a%d%@ﬁ d CriidG dﬂi (ngat%%l ‘gaﬁ purified by

/%( reparati on o npoun
qud chrprggi ﬁ@vee%aﬁ@guaf AR iSoR (EEaiET BIhB o helsgidsriesction
mixture wab corventfaddd andi dirgctlyiparifiseitlyeti® masigrphy SdesafzaaprcRbEeA 1.

el PRENGGrShu B BN MU GRATIARFGR v 20
was addedddOH ddoen-5dbe E‘P_UtP!E wag hested @trﬁo Cétq ijyurngr@ regcfionmixture was then
cooled, corigbhitdted) agd purined PRGN dhdriategsigxyl ic acid in

Metho@%hmg{) Q%F'anp\b{?ls w-le:g a(tj%erS%ga? 89 @gf pl gjﬁ_?rﬁ(g a{mnes dlsnm/)ec) ina 1 M

triethylam@iemoltiondn B kGlpi hntp[tblh wesreaded 264 Ll of p@.2F bl svjutidf Biie carigoxylic acid in
CH,Cl,. TH2 nRbieaV=QWsrtexdt AR MY thi iR e SRis %E?B@%omfo? AAPU WBEH,CL,. The vial

M t
B e NN A
purified bpliquidichexy)atagirapdy G Bole the desired product.
Metho@E( @& QQ%’?\_Z\%lflh 328l deds-Whil 5iNe INfagrad d a so’{mq{})the C:Trbt%xyhc acid (0.5

et ramet hyl ur oni um hexaf | uor op
mL of 0. 5|"41D'%ﬁ%‘+°8?4§ spiviion afties aipe - %@#@f éb/bléM sglHipn).igd a solution of

HATU (0.5 maof 0.6V DK tstllies). Wes BisShdsradash fﬁ@thylé:ﬁmb %Jécﬁuv%tenfspm'ﬁe plate was

sealed anﬁ gﬁ%@dﬁ&”ﬁ%ouéh erhggl)l%nté egrefrén%)? ed IB certflrthrﬁal Fvaggra&orf %tlxe%lced

pressure. hT@S residupp we'ter%ﬁsskuw @)@H;I@lz (115141) amwa&t\@ﬁﬁ%auenwy BitlpE:%O0; (2 x 0.7

mL of 0.5 ff/l, %hﬂbn)tan@ Wiadek (0% W} theydre BEIRG trarsRIFEN ko X‘@&Ie&ﬂ)ﬂ%té OTH;‘e"JPﬁQl aqueous
ube

atio

wasto was HESqiee i GO RA 5 LT irorBeS BANRE b aHat) SHeianfrangrated to
dryness. mi nut es or unt|I the product in each tube was

di ssol ved. Product was anal yzed by LC/ M5, Alternately

in Method A, the follow ng anaIyS|s and purlflcatlon

met hod was used (hereinafté?, "Method Al").

Thr oughout Method Al, the soI vents used were: A

vvater B acetonltrl I e and C 1% aqueous

o o o,

o



Pre-purification analysis was conducted on a 4.6 x 30
mm Waters (Waters Corp.) X-Bridge C18, 5pm columm at
wazﬁdsawsso&te of 2.5 rrL/rri nute in an injection POTAB®ITH03639

wetn g2 T o PP L Pt e e i BBl 2ebof V1 M ¥ 430, pe paced Liok (1-5

eq.). ThecspbitioBwas héatad at §0 °C fo¥/3 Aqurs tThiefréagtioronistetd wasstbem¢@B¥hdown,

concentr%& earnd%ﬁf?edhﬁlcgluﬂh cﬂ*ror@ato@%bﬁ}pt ors used included: diode
det ect (DAD), - evaporative |light scatterin .
T“ﬂ“Q{@@C@K‘t‘ gid %ﬁﬁ@!@ﬁe ob O'tf?rr’f'%‘e fisel gr P‘?”ﬁﬁt“Pg&ﬁE L ﬁB’@FPB’ﬁ%pPX/E’S'“Q an

aqueousphestthaigpntape®BA.t i ve node (TOF Ms: ES (+)).

Preparative chromatography was conducted on a 19 x 50

Waters X-Bridge C-18, Spmat a flowrate of 25

mUmi nutes in an i nj ect ExamolesiAIAS5,f 900 pL in DVBO (10

- 30 ng) using a goadi ent that was determ ned based

upon the retengjon rre in pre- purlfcat| on anal yses

usi ng DAD, WME: . ors W tgr fraction
coIIectlontr|g 32l ection i/8n recordi ng M5;
one tube per inj Wor 7 cati on- -
-Purificat Rdm: ton Ti (nin) 0.4-0.7
Focused G adi ent 0.7-1. O Focused ent .2 1.0
-1.4 'Focused G/adient 3 1.4-1.8 F & adi ent 4
1.8-2.4 Focuse@g:G adiggnt 5 2.4-3.0 edliaradient 6
Time (min) %A B/ 0.0 90/5/5 My adi ent 1

2.085/ 10/ 5 4.0 5/90/5 0.0 90/5/5 Fpecused

Gadient 2 2.0 70/25/5 41 WO 2008/ 065508

ERCTWMEBEOP7RO03639 R4. 0 b/ $0/ 5 RJ.|0 ABI110J ACCFpcASE€d | ACC2
Qhadient!3 2.0 55/ 40 | 5 4. 0 5C9@iM) | onh 7260 | n*
Atoruddd (xdHi ent @H? 0 4oCHs 55H/| 5238 o 53bois 36# o 2
A2y 40h 5 Eodlised CGEHei ent GHs 2530170l /.15 [4 0

A3/ po/B 0 rHar [QEHECHs [ sdd arHdi eSS 2 g 10 /1788 /1 51
A4 B ‘OCH,CHs H H 19.5 1 29.9 1
A5 B H C{O)NHCH; H H 29.5 1

A6 B Ci H OCH: | H 31.9 1

A7 B H OCHs H H 32.5 2 138 2
A8 | ‘B H Br CHs | H 32.6 2

A9 B F OCH, H H 37.4 2

A10 B H C(O)NH2 H H 38.2 1

A11 B H C(O)OCHs H H | 40.0 1

A12 B H OCF, H H| 41.9 2

A13 B H Cl CH: [ H| 45.0 3

A14 B H C Cl H 52.0 1

A15 B H CHa H H 53.6 3

A16 B H OCH,@ H H 55.1 1

A17 B H H Cl H|[ 705 1

A18 B CHj Cl CHs | H 72.0 1

A19 B OCHs H Cl H 81.5 1

A20 B H CF, H H 96.6 2

A21 B H Cl F H 96.6 2

A22 B H - F Cl H| 104 1

A23 B H i-propy! H H 109, 1

A24 B H H OCH; | H 122 1

A25 B OCH; H H H 112 1

A26 B H Cl H H 113 1

A27 B H | C(O)N(CHs), H H 125 1

A28 B CHs H OCH; | H 138 1

A29 B CHs H CHs | H 146 1

A30 B Ci H Cl H 209 1

A31 B H -CN H H 234 1

A32 B | H H -CN | H 277 1

A33 C H C(O)OH H H 303 1

A34 B H H phenyl | H 395 1

A35 B H -S(0),CHj H H| 1110 1

* - n is the number of times the assay was performed.
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4.0 5/90/5 Post-purification analysis was conducted
on a 4.6 x 30 nmWaters X-Bridge C8, 5mcolum at a
wohaw/oeste of 2.5 nL/m nutes usi ng an i nj ect i ORCY@OB200EB003639

Ex. AQf lv%tH%'d 51%@“@@ tH%é&Hxh P @91' Bgefthéﬁ"?/ﬁ %d&é’ol %g/(l){%a%onyllspiro

lchfomeﬁfi\’/rg F‘cﬁ%ﬁﬂ'd'”bﬂ@") -mess, foltpes: ﬁwlutlesoz 6.3- dmlspm@hﬁ@me@ -2, 4rpiperidin]-

4(3H)-ore (Bbcaral, 0/gBsMAENRCEH, LB (taalap)”m%rtteatea wﬁ'tmt &_‘:Znu@embr?@ mL, 5.0:mmol) and
S

%
O-(7- az%%ﬁf a%lolr dﬁN( Il\lg%grgrln%kﬁwo@rgl eg%BPrngﬂ R %@E‘g&?ﬁgﬁﬁ mg, 0.84

mmol). Ty rpixt r&7( maS@hérqwt\rmre Frmppragire for Binetr Pelare remo(iMEhp s¢iMergs under
reduced PRHdbuad &R Sukified ) drifdhidtdghaphy & SR HalifAlcShpodHA]5Ing 4808, 'H NMR

(coon K824k 9L Tk ) S AL o R e s 220 5

2.20 (s, Qj'ﬂluted with ethyl acetate and washed with saturated

Ex. AQQM@fPIH§ ANBEEES 43 Gaﬁekm%g\? g?trﬁjd'ﬂﬂﬁ %g g%g%?? %mdl]spiro-

anl c_extract was

lchmme%en%i“ FRREUAE (@i ere TTiverosaYaacingaILas felowindo aWSfmre @ulsye tubes was
added 400 D98 oim@)‘ﬁibangimshyhdn(bf afrfdanethypRolderomens-L ¥ fgdri@in}4(3H)-one in

anhydro&rb‘ﬁ*ﬁ&hyri@ma%lde 11 I% gn?’gy Q %}lrég‘e T%rtMQ%ag ga%{%ﬁ 4g5‘ BL (1egq)ofa0.2 M

re was rectl
solution %fmeoﬁ?@fwg?faﬁﬂsbowﬂc a@%@@nm@dous@%tm Ismas adgadHi6a uc<1 g of a 0.5 M

solution & tr&"f!ﬂ{ylﬁrmIWm a@hhyircsipIDMF. KRttes as S@Ra 16y uMﬁtaﬁﬁ’ df 0.5 MHATU solutien in

entyarof . SHCode e Beh b sl irbs b ey ST Plpesaifit prea for 10
hours. Trmgolqt@@d[opbthe tibrs were remevetl lveing a cai@rly evbpotoTcEsiem it chedium heating.
Dmethylélﬂfﬂxn@él( 1640 F@c&‘lfalrﬁﬁa (‘JJU‘T% 8 %[dﬂ-mtﬂgl[rﬁ&n%phewat(ﬁﬂﬁ’)) Ras ér?HeQ to each

M. sol ut 1 on

§ .
wbe (inal retyEltelp oy € 6. Pl isre hviisevun oloptars ens patated for
minutes Q@A productin ehitstubmBsasdistetie@ GASCRYN m/a 404 AB+HYf, HPLC RT 1.56 -

minutes, "ﬁﬂMRt(b%ls%stzh‘@ar%aﬂ%o%y 114‘)0'7§? gé“mg?'%@g@ 1Hz'%es8 £, JH). 2.68 (m,

re was_vortexed and |nto t
3H), 226?%3” 122U in cH2a1 2. The vial was vortexed and

Ex. A% hasvpsipaketi-[(@tmeatiooHireiapesat) carborfydspird[ehromeie 2,4 Thigeridin-4(3H)-one,
MS(ACPI‘):ﬁVEd(ﬁ/HHZnaE(M ﬁBL@R)f'tZUA{ %m@%@ 26%‘142# 1|—|25°f‘€9 s, 1), 7320 TH),

t
7.27:7.285m, G § 107 S2ACH I MBI 96 6 U5, ESHo0EN] 1H BBERBEH, 259 (5, H)
1.32-1.333ddet) a solution of the carboxylic¢ acid (0.5 nlL of
e pYMPH BN Bk b sy B By rone
MS(ACP'MJ%M*U)*S"@QIW Ro? -4t MMR (ARCH)R &14nmsHIdHER(s, 1H) 7.30-7.31 (d TH),
72T 14t(d1d aH)) Bl oB8, mdtﬁq)eﬂm‘mbﬁﬁtm 2. Teh r§lahe. m“srﬁeﬁﬁcﬁ‘ﬂ 43 (t, 3H)

o aspllmdifi A e A et @i&aienwe‘ﬁweﬂi prEeupEoTRe-2 -
plperldlnei-@@aréqw'mN@(M%)smVZ\/(MHDW@HlﬂEICZT( 17m.), and washed

Ex. A6SSaM6BL7 rﬁbthbfx L t(h- ﬁ-i (n%ai%l 9 y carmn%ﬁgplrp[crﬁo%ne -2 4'- plpc?ndm] »

&ll %: % t ranst
scmrang P h S0 B ENRUEDRLHES. T GudtuS & bl 7aads. TH, 6.68
(m, 1H), 6r58-a54t (dati)eslom s thEQ@kézﬂngsant,)aH)conbl ned with the

AT g P B3 0% USRS R v
trifluor 030690 agid53ity S RSPz #06 (b WHINMR (CGRSARID &24UsMHNT-TB (s, TH), 7.35 (s,
1H), 7.32 @&, 133, 1MRS.13d6te d=3,i8@110] 696 dl .J}8.8 TN, S0 Wk Qam)vr@@s (s, 3H)

. Asy EBLRE el el TR B o U ERAIp e e e BhRran-acony-
one, MS(ACHI\mva 486Nt BEEG AV 64Tminktesior oacet i ¢ acid salts were
Ex. A9 G Rk d16:eh kK tlt'[@ rﬁétﬂﬁthﬁ&&'chiﬁ cHReRyIEhe Ehromene -2.4'- Rnggndln]-

4(3H)one#§&'®)d—ﬁ%?2%}’w L g, Ay AgUGoUs thaset t cont Ai

Ex. A10: 1-[(7-methyl-1H-indazol-5-yl)carbonyl]-4-0x0-3 4- dxhydrosplro[chromene 2,4'-piperidine]-6-
carboxamide, MS(ACPI) m/z (M+H)+ 419 HPLC RT 1.6° : :
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R2/N Rs RA H Ex. Method RL R R R ACC1 ACClI ACC2
ACC2 1C50 nMn* ICS() nMn* Al Bl HCH3 CH3 H 23.5 31
wG@008/0855082 A H CH3 CH3 H 30.1 1 A3 B H OCH CHBCR/1B20b/003639

Ex AL g e o o s gl gy ngperh 4-
piperidin€)BHzarbpxidaB2MS (ACPIR®/z2434 A3+HE", HFBC RIFHB15-mBRteS 2 A9 B F
4(3:( Ag:"‘a ﬁ:i;ggﬁ;g:ézﬁé&f%rdizﬁ Eh tNﬂ%roH\ﬁm&)% g&roﬂchrdﬁleln 64'13&?9ndm-]-
O@H’gg D e BHALEIRTG S Minsies H NVR(EDEINP g (341H). 7:69-7.74
(m, 2H), 338 GdB J=204,8.831H), mmd H=8i8 58H)12.40 (s/AH), BsHstHB3i ) H 70.5 1
e AR B3 R CTRa il ooog AL B Bl g hpagan
4(3H)-ong, S@CRY nyp424 (MD'3 HBLERT.2.§ winutes; 'H N\AR (COICL) &440sH1HY, 8.25 (s,

1H), 7.79E8B(n] 1H3.2. 7R (s AZH, BeeHRA)H .41 H, i%)éz %2(922213) BHA HH

ex. Al 1Rl ek eenpr P oS 1 Aifeggg (1>
one,, MS{ACRART/ZB4H(M-EN" A4 ORI 2.6 ming@ss, B MVIR (CBSIsH 820 (s1.1H), 7.95 (s, 1H),

7.72 (s, 1H), 7.32 (s, 1H), 7.22 (s, 1H), 2.78 (s, 2H), 2.65 (s, 3H) :

-~ Ex.A15: 6-methyl-1'{(7-methyl-1H-indazol-5-yl)carbonyl]spiro[chromene-2,4'-piperidin]-4(3H)-one,
MS(ACPI) m/z 390 (M+H)", "H NMR (CDCI3) & 8.13 (s, 1H), 7.68-7.69 (m, 2H), 7.34 (dd, J=2.6, 8.3, 1H),
7.27 (s, 1H), 6.93 (d, J=8.8), 2.75 (s, 2H), 2.60 (s, 3H), 2.32 (s, 3H)

Ex. A16: 6-methoxy-1'-[(7-methyl-1H-indazol-5-yl)carbonyl}spiro[chromene-2,4'-piperidin]-4(3H)-one,
MS(ACPI) m/z 406 (M+H)", HPLC RT 2.1 minutes, 'H NMR (CDCl;) & 8.13 (s, 1H), 7.74 (s, ‘1H) 7.27 (d,
J=3.1, 1H), 7.25 (s, 1H), 7.18 (d, J=3.3, 1H), 7.16 (d, J=3.1, 1H), 7.04 (s, 1H), 7.02 (s, 1H), 4.91 (s, 2H),
3.78 (s, 3H), 2.60 (s, 3H)

Ex. A17: 7-chloro-1"-[(7-methyl- 1H-indazol-5-yl)carbonyljspiro[chromene-2,4'-piperidin}-4(3H)-one,
MS(ACPI) m/z 410 (M+H)", "H NMR (CDCl3) 5 8.13 (s, 1H), 7.82 (d, J=8.2, 1H), 7.89 (s, 1H), 7.26 (s, 1H),
7.07 (s, 1H), 7.02-7.03 (m, 1H), 2.77 (s, 2H), 2.58 (s, 3H) ‘

Ex. A18: 6-chloro-5,7-dimethyl-1'-[(7-methyl-1H-indazol-5-yl)carbonyl]spiro[chromene-2,4"-piperidin}-
4(3H)-one, MS(ACPI) m/z 438(M+H)*, HPLC RT 2.7 minutes

Ex. A19: 7-chloro-5-methoxy-1'-[(7-methyl-1H-indazol-5-yl)carbonyl]spiro[chromene-2,4'-piperidin]-

(3H) one, MS(ACPI) m/z (M+H)+ 440. "H NMR (CDCl3) 8 8.13 (s, 1H), 769 (s 1H) 7.26 (s, 1H), 6.64
(m 1H), 6.43-6.44 (m, 1H), 3.86 (s, 3H), 2.76 (s, 2H), 2.59 (s, 3H)

. Ex A20 1-[(7-methyl-1H-indazol- 5-yl)carbonyl] 6- (tnfluoromethy!)splro[chromene-Z 4'-piperidin}-
4(3H)-one, MS(ACPI) m/z 444 (M+H)", HPLC RT 2. 5 minutes, '"H NMR (CDCl3) 5 8.18 (s, 1H), 8.13 (s,
1H) 7.76 (dd, J=2.0, 8.8, 1H), 7.70 (s, 1H), 7.27 )s, 1H), 7.15 (d, J=8.8, 1H), 2.83 (s, 2H), 2.59 (s, 3H)

Ex. A21: 6-chloro-7-fluoro-1" -[(7-methyl-1H-indazol- -5-yl)carbonyljspiro[chromene-2,4'"-piperidin]-4(3H)-
one, MS(ACPI) m/z 426 (M-H), HPLC RT 2.4 minutes, "H NMR (CDCls) & 8.13 (s, 1H), 7.95 (d, J=8.3,
1H), 7.69 (s, 1H), 7.27 (s, 1H), 6.85 (d, J=3.1, 1H), 2.77 (s, 2H), 2.59 (s, 3H)

Ex. A22: 7-chloro-6-fluoro-1'-[(7-methyl- 1H-indazol-5-yl)carbonyl]spiro[chromene-2,4'-piperidin]-4(3H)-
one, MS(ACPI) m/z 428 (M+H)", HPLC RT 2.4 minutes, '"H NMR (CDCl;) & 8.17 (s, 1H), 7.71 (s, TH),
7.62 (d, J=8.3, 1H), 7.30 (s, 1H), 7.14 (d, J=5.7, 1H), 2.78 (s, 2H), 2.62 (s, 3H) ‘ ‘

Ex. A23: é-isopropyl-1'-[(7-methyl-1 H-indazol-5—yi)carbonyl]spiro[chromene-2,47-piperidin]-4(3H)-one,
MS(ACPI) m/z 418(M+H)", HPLC RT 2.5 minutes ‘

Ex. A24: 7-methoxy-1'-[(7-methyl-1H-indazol-5-yl)carbonyl]spiro[chromene-2,4"-piperidin]-4(3H)-one,
MS(ACPI) m/z 406 (M+H)", HPLC RT 2.0 minutes, 'H NMR (CDCl3) 8 8.14 (s, 1H), 7.82 (d, J=8.8, 1H),
7.69 (s, 1H), 7.27 (s, 1H), 6.59 (dd, J=8.8, 2.6, 1H), 6.47 (dd, J=2.0, 1H), 3.87 (s, 3H), 2.73 (s, 2H), 2.60
(s, 3H)
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A3 CHC(OOHHH303 1 A34 B HH phenyl H395 1
AB5 BH-SO2CH3 HH 11101 * - n is the nunber of
WwOinBH6sIe assay was perfor rred 43 WO 2008/ 065508/132007/003639
PCT/ 1 B2007/ 003639  Ex. hod 61 was used to form
Ex. Ag575 H‘FWQ%%%[G npeth)f (il-}- rﬁi@gqﬁ)ﬁyl ca_[bonyl]splro[chromene -2,4'-piperidin]-4(3H)-one,
MS(ACHH-mAadag qii+i3) \HPLCRDuaijuss| e NMR (CDCls) & 8.15 (s, 1H), 7.69 (s, 1H), 7.41 (t,

J=8.3, M%re%f(snﬁs% @4 @g@ﬁgf%ﬂpw %?gﬁ e 2% ( g%ﬁ)%(s%
Ex. A28 ye¥argithi--maip g ) '6@?@0'(5321198'@”yl]@Dl@@hfﬁmﬂn‘;-Zb%P'@Pm@]’é 3H)-one,
MS(ACP(I)Sn/&M)Ioma—l)f el (@DCi) otg. e MH)amd @, §£2.6] QHtz.70%s,OH), 7.46 (dd,

J=8.8, 3% 58§gdef{ .”&zzo - F,_%I;p, 2—'%, (RI,W), N -tetramet hyl uroni u
Ex. ABT:HeNadimetbyld pﬂ?o@pﬂhdﬂél nodaammocar(banylm TRY;3,Bdi8ydrospirolchromene-2,4'-

plpendmgp@céFbé()IaHﬁ& N CHH rﬁfz?ﬂ+ﬁf+ 44‘7 @@Ebtmfmﬁf ature for 6
reauc

t
Y AR e (L %ﬁ?%ﬁﬂfﬂ%@?bgaﬁ{wmcw%emgaendml-
4(3H)-ortei MBEACRIpmiaMid)+(4R0 HRYC RTR.949'H NMR (JURI;) 6 BDGI(3)1H), 786924, 1H), 7.27

(s, 1H), §. 638 n"r i(‘l)) 355(2134 52 711(5"BH) ?& ﬁ) %}, (S-QGHZD 33 (2320

Ex. Ag '5 73¢Dnethg5(f -[ tf}\yb{ lﬁ-@g ;QI gcqjgcyal]sptgo[frg?rﬁgne-é 4'-piperidin]-4(3H)-one,
MS(ACPS, n_7/z dosgatyt, HI?LC [RT72smatnbyek - 1 :
Ex. Aiﬁ'lsrbdaél%ro-g -[X‘} Awgt%gbﬁ-nﬁégz?ﬁ)édfrlg:ﬁﬁbor(%]spl{o chfqmene -2.4'- I{Jendln] -4( 3H)-one

Uor GAac
- MS(ACPR ¢w/a 44 (M+His HPEE IRJV&5 mingtes 0x 75 nm cul ture t ubes was

Ex. A8 deg7-ARMyPlH-1822085- myeakb)onﬂﬁ axds, 2—di}»{y§riéﬁgw @cﬁﬂarﬁéﬁe -2,4'-piperidine]-6-

carbonitri én Kﬁsg}rklﬁglg :r}%zlulgbq K/IQLI ﬂ@?ﬁaé} nalgutg%l\hs_g\l D&A}ég %gﬁ (m, 2H),
7.77 (G BB, 1l 7.746, 1 & ngss 1N ASE (d088.BLIH)12 &S, BH), ae@(szsm
Ex. ASBHULZ-9Bthof1H- &3 PR Qﬁfb‘oﬁﬁl]efl %@@-&Mé&r@spﬁ@cﬁroh@nee 4'-piperidine]-7-

carvoniof WU GBS R e ey Lt BT 0 s ot R st g 77 o

J=7.7, 1H)IT.E1 (GasHaade ¢n, 160, 7p$p-1 32 fenTH) L6425 2H5, ABZHATIHIS Ol Ut i O
EX. Aﬁ@ Me%aw%ew pre;ﬂﬂﬁ t[(;‘* n}%@ﬁl%o%?& %ry%gar%r'i)}'] }-4- -oxo: f3 4-

|l ophane and the_react tures were stirred
ainyarospiGICRGTNE 29T HEer BTk 18T B TR RSBUASCkTAL e A89len of methy
1-[(7-methgi- Hindaob5-ghoarbevAROLat- D4- d&y&baﬂm[&hﬁoheﬁadir&ﬂmdmtmm@d B, in

MeOH/w%larrﬁgWL §u|| f ggeo( &ﬁﬁ 97 ﬁ l’nﬁg q"ﬂ% %ﬂ%c{ﬂ%a@ hg 885(% °c for 3 Ip]ours The

b ut Was  ad
reaction miflyee Was thell cqowe gpeni C@mentf@tﬁ@ew PHtfied iy golamn wromwgraphy
MS(ACPI) bize0vRir-H) clomey RU 2Wi hifute€ IMSIpORIN /2410 (RgH)" kel RO .88 minutes.

e 4ol ok SN RS SR sone
MS(ACPIM"r’ﬂﬁ@éM“ﬂHWfB'C@@I@WUtGSS 24 (br s, 1 H, 7.71 (s, 1
Ex. Adﬂh [('#-rﬁéih;(mH ihdakBl-5-W)cdBor »e-(%etfl)yisulﬁan%%%@[chrémbﬂe 2,4 fiferidin]- -

4(3H)-on ﬂ%/ég'f%gv&zﬁfm S‘Hzﬁﬁ 22 mdtes 3H), CI§§I3)6847 d,J=2.6, 1H),

8.15 (s, 1H), iBridddd N=53)4.9, diadb kYoTrMS]%pl 1.2 Ehttynea2(d2)<B.8, 1iHY e 08cB.rgH), 2.86 (s,
2H), 260@(@,,?15(4) one, MS(ACPI) mz (MrH)+ 434, HPLC RT 2. 4. 1H .
CDCI3) 6 8.14 (s, 1H), 7.69 (s, 1H), 7.32 (d,,1
H, 7.27-7.28 (m 2H), 7.10-7.12 (dd, 1 H), 6.94-6.96
(d,lH) 4.49-4.54 (m 1 H), 2.75 (br s, 2H), 2.59
(s, 3H), 132133(d 6H)Ex A4:
6-et hoxy-1"-[(7-methyl =
H i ndazol - 5-yl ) car bonyl ] spi ro[ chronene- 2, 4' - pi peri di n]
-4(3H)-one, WMS(ACPI) mz (MtH)+ 420 HPLC RT 2.4. 1H
NVR (CDCI3) 6 8.14 (s, 1H), 7.69 (s, 1H), 7.30-7.31
(d, 1-H), 7.1-2:7:14 (dd;-1 H), 6.95-6.97 (d,-1R)",
4-01=4:05 (rn,-2H), 2.757(br s,-2H), : -
2.60-(s-3H),1.40-1..43 (t, 3H Ex. A5:
N-rmethyl-1"-[(7-methyl -1
H i ndazol - 5-yl ) car bonyl ] - 4- oxo- 3, 4- di hydr ospi r o[ chr one
ne-2,4' - piperidine]-6-carboxam de, MS5(ACPI) nifz
(MrH) + 433 HPLC RT 1.7 EX. 486:
5-chl oro-7- met hoxy-1"-[ (7-met hyl -
H-| ndazol 5- yI )car bonyl ] spl ro[ chr onmene- 2 4 p| per| din

N NS



Ex. A7: 6-nethoxy-I|'

- [ (

7- met hyl -

H i ndazol - 5-yl ) carbonyl ] spiro[ chronmene- 2, 4' - pi peri di n]
wo4(@kpsose trifluoroacetic acid salt, MS(ACPPETAE207/003639
406 (MrH) +, 1 H NWR ( 3 6B§ g4(s I H, 7.76 (s,
1 H, 7.35(S 1H) %%@%4—%4,1%0 7.15 (dd,
J=3, 8.8, 1 H (d,J88 1H),277('brs,2|—|),
2.63 (s, 3H - bromo- 7- rrethylol [(7 met hyl -
H i ndazol - 5-yl spj+efchro - pi peri di n]
-4(3H) - one, M5(A HPLC RT 2.64
m nutes Ex._A9: A -[(7-m et hyl -
1H i ndazol *5- -2,4" -piperidin
]1- 4(3H)-one, LCRT 2.1,.7
m nutes Ex. Al0/ 1'- : )
H i ndazol - 5-yl )Rfar borfd | - 4- oxo- 3, 4-di ro[ chrone
ne-2, 4' p| peridine]-6-. carboxam ) mz
(MtH) + 419 HPLC RT 1.6 44 WO 2008 65508H
PCT/ B2D07/ 003639 _Ex_ 1- methyl |'-[(7-nethyl-1
Ex. | MgihethfaBol | 5- yR) car boRy! R4L 6%61 3 A@E]-Cdi 205@3@@%[ dﬂﬁ(&@?l) HPLC
‘ ne-2, 4' pi periding]-6-carbp g@’ate, IVB( | M+H R
N A(MFH)'+', HPLC RT"2”15’ m nut B, A [20M) i ‘Lm:r_l)
T lTe Ily1
B ﬁ-l n a}z-'ol ci bom?l l - 41 | ubr dnet hoxy) spi rfgﬁr 23
B2 ne- 9 4] O mao i nH- 4H3th1ﬁdn=J\ZB(A§P_l) mlz #60 454 2,5
B3 zBMk +H ldéﬂa@HQ 5 _Hi nutels 2180 NMR ((C8%373) d 8] 13448 2.4
B4 | By | 7Meol 7. 74 (m CQ*H) H7| $8.8(¢d,2 332187 0.3, | HpAd4 25
B5 | B O/ (H, P=80GH; 1 H)H 2 'B0 3.0 ZA)+v 4. 2% (S, 13H) BExze 23
B6 13+ Pcnhﬂ)l—u_il et I;‘I E‘{1i ety _ -
i nd‘Zzoﬁ 5-yl)car bom/l ] spl r(g)?c nronene- 2, 4' --pi peri é?ﬁL 1.9
B7 B-4(]3Hyi- ope, NB(AQ GHa H 42%6( Vi-H) +, HPLCQ RT -2| 5 426 2.1
muteg, | A NWR € 3 S, 8725 3
- i P A Al U A W B i S S
BO | B 91 (¢ b HH 2?‘ QH) 1 A1 4] 6, 7-|di chl pro465 - | 26
B10 Elj-[d(ﬂ-] thynr 1 I1H 20§ 1 i 3481 24
Hidazot5 ayH-sHiH=olehromene—2-4'—pi-peri-ginl
B11| 543" dn dc*ﬂ?s \CEH o2 #0% (miH) +, HPc RT b. 6744 2.1
B12 Ri ngted, (1H &FR ((p@ﬂ?;) i (8280 (s3 1H), 7./95 (s, 1kb4 25
7 [T H), r.\sz ST ) 1?‘*4\>,TT-“,2.:8’
ﬁajanmg!_!)j_gﬁ,ﬁ )Gl FYR-M%*-‘ )287 hjl k *'J'tg".fmarh ?6 25
B141 B iddd¥oll-5- ﬂ\’) car bd’hyl ]'é i ﬁéi chr drrehe 2, 4" - pi peri 82h] 2.2
* - n is the Ml(ndtd} efdints the\dsé H+, "H NVR { L,Dbld) 5 .
- Ex. B181_|)J[(% c@@r ‘I}-I}_-lzndagoig% cartgognélig? oc? rF%lméspg [ch %m?ge-é -p| T m] §(3H) -one -

'H NMR (8DGB) § & 16 (5 H). 2.75 s, (1), 73RS, EXl), 748 (6: 1m 6180 (s, 1H), 529(s 1H), 270(3,
2H), 2.26 &, Bayqzab (s Bay-methyl- 1 :

ex. eel§AARROL IR L RO ] Lol eh o

?ﬁ?\ﬁﬂ_"@”ﬁ(? 42E'ferldln]-4](3H) -one .

"HNMR ( ﬁmﬁmae&,wcswmm?@ GDOHBY .56 (8.1H3 7(32;7.33HY, 1H), 7.40-7 92 (ddHI H), 6.94-6.96
(d, 1H), 419 2%4Qrﬂ,1H 2§4 %rsJZI-QDZ 757b2§2(L§ 1.30-184 (f7e|-'b8 (Ol0 J=3.3,

-5- yl)qurbpgyl}{:% ethgg)splrcécr@;gnf%e 2 zg-}q)pe@drg]-%'}H )-one

Ex. B31_b '[_P7 A?h'QT

NMR (CDQ@ly) &78. tmdso‘rhb) 178 [ THY@I50YS, 18), 7.30-7.31 (d, 1H), 712715(dd 1H), 6.95-6.97

, 4' - pi peridin]

(d, 1H), 46#% ES&QH;%&%%@W(UML&%& ?fg e 2

H NVR (CDCI 3) 6

Ex. B4g-ghiorp-g-meffiyjj -[(77chippo-{ b-indgze- @l)cqrbmyllsprro@a@n(ese-zmnpendm]—4<3H)

one 'H NMR @ﬁcﬂaﬁ)ﬁ ghid)s, 1HY, 7081 (6S1H)17.H) s, 7H>0247<503H
2.38 (s, 3|—§ 2.58 (s, 3H) Ex. A18 6- chl or o-
7 rreth - 1

ﬂmmgs |'1|)-I) 22/27(3 2H),

Ex. B&:1- [('r’rG'dQFQHHBD@/&ZP'C%VIb?@fbfohyllsﬁamewpx:mplmi@mm@e& 4' mnqsedm]dﬂ(:ﬁﬂl -one '

NMR (CDel,)4(831d) som?m GRY )7 49 &%, 433 ¢ Mr)sh, (mRLCy %72147(m 1H), 6.91-6.95
) llzl]? é A1_| 7ch|or05mstoxyi)[ yl -1
(m, 1H), 3 g&?ﬂ 3569 carbonyl]splro[chrorrene 2,4 -pi per|d| ]
_4(3H)-one, MB(ACPI) niz (MH)+ 440. 'H NVR (CDCI 3) 6
8.13 (s, 1H), 7.69 (s, 1H477.26 (s, 1H), 6.64 (m
1H), 6.43-6.44 (m 1 H 3.86 (s, 3H)), 2 76 (s, 2H),
2.59 (s, 3H) Ex. A20: |'-[(7-nethyl-




1 H, 7.76 (dd, J=2.0, 8.8, 1 H, 7.70 (s, 1 H, 7.27
)s, 1 H, 7.15 (d, J=8.8, 1 H), 2.83 (s, 2H), 2.59 (s,
WO kDoskxss0$21:  6-chl oro-7-fluoro-1'-[(7-nethyl - BCT/IB2007/003639

Ex. B8; l'g %@m %:'“Yf;h)i E& b ?Eﬁﬂ%ﬁ R{ﬁ_ﬁaﬁ‘gﬁﬁ@ ?R%i p%%&am A{&H) -one '
NMR (Cgpgm 49 T, l'lHNR/Ii 35 1ds, gHj_3'74(157441(n},.|)1H $.69%d,(Jg8.3, 1H), 654(d
J=8.3, 1B|;:893(s13H71)2,757s@1 (s, 1 H, 7.27 (s, 1 H, 6. 85 (d,

Ex. B% T’St[' lchpord_q I-? ln%aZoYS%ls);c ZH%FT'E Phegloxygsffro[gh'_%mene 2,4'- p|pend|n]-4(3H) one, H

NMR (CRCLI BB S, Sy 78 &, Bo?l?/“ﬁérﬂ g cti) Ohshie - TH)AB. 5B P2 ()] 6.47-6.48
(m, 1H), 387 3&)3H) e, s MBHACPI ) il z 428 (MrH) +, HPLC RT 2 4

Ex. Bg';é] l'htlo,ro éz[(#g'llora 1%%%0 zci’l %ﬁ)car?ory&ép(lrg[c%rf%eef agren(j@H(SH) one,
NMR (CD&lg).578.19 sHjH) 2.878, {=3.1,2H), 7723(@.21!—(),37 5136l) 1HIXZ.47°@3; J=8.8, 2.5, 1H) 7.00
(d, J=8.85 1S ORB QP Hy 1’ [(7brret Pfl ) - ;

car bon i ro[ chronmene eridin

Ex. BSF A?{alf%'gﬁe yﬁ%?rgéﬁrnygaﬁplzéj -WIEa %)fl.]fmro[chpq_n@neg?%gglgendm]-413H)-one
'H NMR (G DCi5)&s8. B(s, WDAT.77(sITed) hnsy (s11H), (.08 [RULRH, 114) 7.01 (d, J=1.5, 1H), 2.81
(s, 1H) Hi ndazol 5- yI )car bonyl ] spi ro[ chronene- 2, 4" - pi peri di n]

%H@ CPl) mz 406 (MrH) +, HPLC RT 2.0

Ex. B?’H h E0- 1 [GZrcmgF@ ‘(ltﬂj@pgwj Sgl)@rqupyl(§ﬂuo_[q;1)plro[¢hrgme(lei2 4'-piperidin]-4(3H)-
one, 'H NS (GDCIDHI)8.18 (3, B9, 7(38(s11+H)76§(d23 =(83, 1.13_1& 50 (§ - 15|? 7(18dd, J=5.7, 1H),
278(s, 20788, 2.6, 1 H), 6.47 (dd, J=2. , 3H),

73 (s, 2H), 2.60 (s, 3H) 45 V\D 2008/ 065508

Ex. BECTH( Bt/ 00815305~ irarboxpAl-5-oroes- lheﬂﬂ%ﬁb‘%@ﬁ:—nnﬁefem -piperidin]-

4(3H)-onkt i Ndazol - 5-yl ) carbonyl ] spi ro[ chronene- 2, 4' - pi peri di n]

Ex. B1r% &3{_70 csh?oro ‘|l_|-i Nr’g%'za‘ ?Pé&)f%;org?% (i uctrgr%eth)i)gl%o([\’ch;r%%,e(@ -piperidin]-4(3H)-
one, 'H NNR (CDGI) 5319 (s, 268..7379 (8, 1), 7.86 @2, (8,3, 2811, 7.51 tsl) JH7.98(d, J=8.9,

1H)284((512H§X8 3, 1H, 3.92 (s, 3H, 2.75 (s, 2H,.2.60 (s,
8?2

Ex B1 H% 20'9)?5‘-’ 1:5{'8%1 A &Eﬁarbapxéh?ﬁwéqﬁev%cmomﬁwep%ﬁ 'PERerigiin]-4(3H)-
one, 'H NMR ®IB)CIDAE,15 (4/BHACHIO0)7.94 (m, A1) 7(7!3}(&)#1 2, 1), NWR(d, GBXQ3, 3)), 6.83 (d,
J961H§'§751(i].§ 1H) 784(d J:2. 1 H, 7.70 (s, 1 H),

=8. 00 (d, Jr8.8, | H,

Ex. B14: 17’é(7'(°§'°f °21-l]j '”dQZOé,‘i y@gar boglﬂj 4-@(0 -3 Agfihydrospiro[chromene-2,4™piperidine]-6-
carbonitrild, N- di met hyl -1' - [ (7- et hyl -

H i ndazol - 5-y| ) car bonyl ] - 4- oxo- 3, 4-di hydr ospi ro[ chrone
ne-2,4' - piperidine]-6-carboxanm de, MS(ACPI) mz
(MtH) + 447 HPLC RT -1.7. . Ex. A28:
7-met hoxy-5-nmethyl -1'-[(7-methyl -1 |
Hi ndazol - 5-yl ) carbonyl ] spiro[ chronene- 2, 4' - pi peri di n]
- 4(3H)-one, - M5(‘ACPI) mz (MtH)+ 420 HPLC RT 2.3. 1H
NVR (CDCI3) 5 8.13 (s, .1 H, 7.69 (s, 1 H, 7.27 (s,
1 H, 6.36-6.38 (m 2H), 3.85 (s, 3H), 2.71 (s, 2H),
2 62 (s, 3H), 2 59 (s, 3H) Ex. A29: 5, 7-dimethyl.-

-[ (7- et hyl -
H-| ndazol - 5-yl )car bonyl ] spi ro[ chronene- 2, 4' - pi per| di n]
-4(3H)-one, MS(ACPI) mz 404 (MtH) +, HPLC RT 2.5
m nutes Ex. A30: 5,7-dichloro-1"-[(7-methyl- 1
H i ndazol - 5-yl ) car bonyl ] spi ro[ chr omene- 2, 4' - pi peri di h]
-4(3H)-one, MS(ACPI) mz 444 (MtH) +, HPLC RT 2.5
m nutes Ex. A31: 1'-[(7-methyl-1
H i ndazol - 5-yl ) car bonyl ] - 4- oxo- 3, 4- di hydr ospi ro[ chrone
ne-2,4' -pi peridine]-6- carbonitrile, MS(ACPI) nmz 401
(MtH) +, HPLC RT 1.9 minutes, 1H NWMR (CDCI3) 5
8.21-8.23 (m 2H), 7.77 (dd, J=8.8, 1 H), 7.74 (s, 1
H, 7.34 (s, 1 H, 7.15 (d, J=8.8, 1 H), 2.85 (s, 2H),
2.66 (s, 3H Ex. A32: |'-[(7-nmethyl-1
H i ndazol - 5-yl ) car bonyl ] - 4- oxo- 3, 4- di hydr ospi r o[ chr one
ne-2,4' -piperidine]-7- carbonitrile, MS(ACPI) mz 401
(MtH) +, HPLC RT 2.3 minutes, 1H NWVR (CDCI3) 5 8.17 (s,
1H), 7.97 (d, J=7.7, 1H)8771(s 1H, -7.38(m 1
H, 7.30-7.32 (m 1 H), 2.84 (s, 2H) 2.62 (s, 3H Ex.
A33 l\/let hod C was used to prepare -[(7-rret hyl -



MeOH water (1.4 nL, 2:1), was added LiOH (7.5 ng). The
solution was heated at 50 C for 3 hours. The reaction
woisasess0sas t hen cool ed down, concentrated, aRdT/IB2007/003639
purified by columm chro toger h I\/S(ACPI) mz 420
(MrH) +, HPLC RT 2.0 mnM&é%Pl) nmz 420 (I\/H—|)+
HPLC RT 1.85 minuted. Ex. A34: 1'-[(7-nethyl- :
H i ndazol - 5-yl )Fgar bo yI ] 7- phenyl spi r@[ chr orrene- 2,4 -p
i peridin]-4(3H) - one VB . 2 (MrH) +, HPLC RT
2.6 mnutes Y.
H i ndazol - 5yl) ca \ ny|l s fonyl ) spiro[ chrom
ene- 2, 4' - pi'peri i 4 n z 454
(M+H) +, HPLC RT 5 m : ) 3) 58.47 (d,
-J=2.6, 1 H), : s, 1 H, 8.07 ( =3, 8.8, 1
H, 7.70 (s, 1 RB, 7.B%4 (s, 1 H, 7. d, Jx8.8, 1
A

, 3.08 (s, 3H), 2.86 (s, 2H), 2.6¢ (s, gHN 46 WO
008/ 065508 PCT/ | B2007/ 003639 Exanphes B}Bl14 O R O
N RRORZ R4 NN C NEx. Method R Rz R R ACCI

VAT NS A e G S A PR
2.3 6p B'H ocHR?CH3| RH|B416 /G0 1| 307 1 | m/a84H) & RT

33 § H OCHPCH3 H H 21.4]1 34.3 1110 2.4 B4 B H C (min)
A 1 C

CLR-H-F— 82— 27— —Ad44 P Bo—1B-H-CoHg-HH-81-0- 1231
1 %lde £ 3 | 65 Bl o8 H FCH1dd |1 436] 1% |B7 BB H K 2
hcad HBL66| 1H426 DAH; BWB B HICI| BRH 6@ 1|42842D. 5 | B®2
S +ROT T A65 26 BBt FCH— 2091448
CEA RJB1J -EﬁvmﬁH 9?7"3 Hﬁ42§51 12 Bl—fz 3 b
6% 13 o4 . B p13Cl B/ EHH|-HE 306 F 1B . | 28738 44p 27

B | OEF B PO PORRAK TN fos| 2 |5 W T
-nisthe num'ber STTMa the assay was pefformed. =
Ex. C1: 1'{(7-ethyl-1H-indazol-5-yl)carbonyl}-6 7—d|methylsplro[chromene 2 4'—plper|d|n]-4(3H)-one
Ex. C2: 1{(7-ethyl-1H-indazoi-5-yl)carbonyl]-6- methoxysplro[chromene-z 4'-piperidin]- 4(3H) one

Ex. C3: 1[(7-ethyl-1H-indazol-5-yl)carbonyl]-5- methoxy-?—methylsplro[chromene-2,4’-plperldm]-4(3H)-
one

Ex. C4: 6-chloro-1'-[(7-ethyl-1 H-indaiol-s-yl)carbonyl]-7-methylspiro[chromene-2,4‘-piperidin]-4(3H)-
one

Ex. C5: methyl 1'-[(7-ethyl-1H-indazol-5-yl)carbonyl]-4-ox0-3,4-dihydrospiro[chromene-2,4'-piperidine]-
6-carboxylate
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on

- Hindazol - 5-yl )F?ﬁr bo
H) -

-

~
(03]

~NNT
\I'O =

-nisthy ’%‘?b ﬁ“ﬁ’ﬁﬁ *hif‘s%%é’gf%‘ggos PCT/ | 82057/ 003639 Ex
Ex. DBeg, 7-glme[tr(yl71 "d {1 troetioyd-1H-indazol-5-yl)carbonyl]spiro[chromene-2,4'- plperldln]-4(3H) -one

Ex. Dté- H@ﬁﬁéﬂh’»’f’h Wuéﬂ%ﬁ h%\é%&l 5%1)
Ex. Ds é;%rlcl(rg '7%&@-%% ith(l 1H @_da]ziyl é )cgr:powyl]mro(ql?fon]_engbz 4'-piperigin}-4(3H)-

Ex. BI:
-[(7-chl oro- 1H i ndazol - 5-yl ) carbonyl ] - 6, 7-di met hyl sp

wonrasmasosene- 2, 4' - pi peridin]-4(3H)-one 'H NVRCTOEXD)B)03639

6 8.16 (s, 1 H, 7.75 (E 5359 (s, 1 H, 7.48

(s, 1 H, 6.80 (s, 1@—@%@%5— 1 H, 2:70 (s, 2H),
2.26 (s, 3H), 2.20 @s, 3H) Ex. B2: 1'-[(7-chloro-1

I]- |sopropoxy pi ro[ chronene=2,
) b 8.18 (s, 1
2-7.33 (d, 1 H,
1 H)y, 4.49-4.54
2H), 1.32-1.34

4' -piperidin]-4
H, 7.78 (s, 1 H)
7.10-7.12. Ldd,
(m 1 H, 2°84
(d, 6H) Ex. B3:
H i ndazol - 5-yl)
i peridin]-4(3HRdne 'R NVMR (CDCl 3) 6\=8= S
7.78 (s, 1 H, 7.50 (s, 1 H, 7.30-7.31 (44~ ,
7.12-7.15 (dd, 1 H), 6.95-6.97 (d, 1H), 4.01-4.05 (q,
2H) 2.84 (s, 2H), 2.75 (s, 2H), 1.40-1.43 (t, 3H Ex.
| [Bx.qhhemicd [/RMETRYTT R> [ RTf RBCPTACET MS(ACPI) HPLC
ndazol-5-y|)carbonyl]sp|rJ[?E éorrene-z E per 1 di nj
3H) -|* one' H NMR (CDCI 3) [ 6 8.'¥® (s,n1 W/(M@l(&l
7. 14 (S 1HI), 7.47 (B, [ (hiy) 691( 1 H) | (@&inj2

S
y JIB 2 S E B : f(ﬁ_'- eht —1

ngf, ol BR vl E‘pan“Eny?'l"_%.‘} tsﬁ'c?x sp1| rqf cﬁo‘lrrené 5'.54'
eP? di nP- 4([3)|- Rk HANVR [ G381 3) b 4. 164Q6s, - 1HR.2
oD% BH) . [8ci T cRAT) H_7-288- [ 30 (m 424, 27

79 (c

gar bonyl ] - 6- et hoxyspi

193

1
IN
=g

T

&é%@bﬁ@[‘cﬁr%ﬁw%ﬁé QH’Eﬂ?ﬁei%ﬂfa,(sH)-one

5 8.19

J=8.3, 1 H), 654(d J=8.3, 1 H, 3.93 (s, 3H),
2 75 (s, 2H) Ex. B7: 1'-[(7-chloro-1
H i ndazol - 5-yi ) carbonyl ] - 7- net hoxyspi ro[ chronene- 2, 4' -
pi peridin]-4(3H =one, | H NWR (CDCI3) 6 8.18 (s, 1H),
7.83 (d, J=5.2, 1H), 7.78 (s, 1H), 7.50(s, 1H),
6.59-6.62 (m | H), 6.47-6.48 (m 1H), 3.87 (s, 3H),
2.73 (s, 2H Ex. B8: 6-chloro-1'-[(7-chloro-1
H i ndazol - 5-yl ) car bonyl ] spi ro[ chr omene- 2, 4' - pi peri di n]
-4(3H)-one, 1H NWR (CDCI3) 5 8.19 (s, 1 H), 7.85 (d,
J=3.1, 1 H, 7.78 (s, 1 H, 7.51 (s, 1 H, 7.47 (dd,
J=8.8, 2.5, 1 H, 7.00 (d, J=8.8, 1H), 2.78 (s, 2H
Ex. B9: 5,7-dichloro-1"-[(7-chloro-1
H i ndazol - 5-yl ) car bonyl ] spi ro[ chronmene- 2, 4' - pi peri di n]
-4(3H)-one, 1 HNWR (CDCI3) b 8.18 (s, | H, 7.77 (s,
I H, 7.50 (s, 1H), 7.08 (d, J=2.1, | H), 7.01 (d,
J=1.5, | H, 2.81 (s, 1 H Ex. BiO:
7-chloro-1"-[(7-chloro-1
H i ndazol - 5-yl ) car bonyl ] - 6-f | uor ospi r o[ chr onene- 2
i peridin]-4(3H)- one, 1H NMR (CDCI3) b 8.18 (s, 1
7.78 (s, 1 H, 7.63 (d, J =8.3, 1 H, 7.50 (s, 1
7.15 (d, J=5.7, 1H, 2.78 (s, 2H) Ex. Bl 1:

-[(7-chloro-1

H-i ndazol -5-yl ) carbonyl ] -5-fl uoro- 6- met hoxyspi ro[ chrom
ene 2,4' -piperidin]- 4(3H) one Ex. Bl2:

-[(7-chloro-1
H-|ndazol 5-yl)carbonyl]-6-(trifluoronethyl)spiro[chro
nmene- 2, 4' -pi peridin]-4(3H - one, 1H NWVR (CDCI3) b 8.19
(s, 2H), 7.79 (s, 1H), 7.76 (dd, J=8.3, 2.1, 1H), 7.51
(s, 1H), 7.16'(d, J=8.9, 1 H, 2.84 (s, 2H Ex. Bl 3:
6-chloro-1'"-[(7-chloro-1
H i ndazol - 5-yi ) carbonyl]-7-fl uorospiro[ chronene-2,4"-p
i peridin]-4(3H) - one, 1H N&R (CDCI3) 6 8.15 (s, 1H),
7.90-7.93 (m 1H), 7.75 (d, J=1.2, 1H), 7.47 (d,
J=1.2, 1H), 6.83 (d,

4 -p
H
H



J=9.6, 1H), 2.75 (s, 2H) Ex. Bl4: 1'-[(7-chloro-1

H i ndazol - 5-yl ) car bonyl ] - 4- oxo- 3, 4- di hydr ospi ro[ chrone
waee®/04550pi peri di ne] -6- carbonitrile 48 WO 2008C04B508003639

PCT/ 1 B2007/ 003639 Exagl es C]Eg O R O 2R\ ON

NN R3 R4 H Ex. Methote M5( ACPI) HPLC R

R2 R3 R4 1C50 n* nDz (MtH+ RT (nM (nin) Cl1 B H CH3

CH3 H 17.5 2 4348 2. BHOCH3H5226242022.

C3 B OCH3 H 2 C4’BHO CH3 H30.6
2 438 2.7 C5 B 0 O . 8 2.3 *-n
i's the nu 0 3ay W ornmed. Ex. C

| 1 -[(7-8¢ny |
H-| ndazol 5-yl ) cerbe o[ chr omene;2,

- pi peri di n] - 4( 3H) o AT . :
H-| ndazol - 5- yl Réar bopgl | - 6- met hoxysp =ef(chr onene- 2, 4' -
pi peridin]-4(3H)-one Ex. C3: 1'-
Hindazol - 5-yl ) carbonyl ] - 5- met hoxy%mat h:gé spi ro[ chrom
ene-2. 4" -piperidin]-4(3H)- one Ex

&xchl oro-1' - [ ( R%et hyl) Method | R' R® | R*] ACC1 | ACC1
H- i ndazol x¢ car bonyl | - 7-jmetjhyl Spl rof chr DITENg Y, 4' -p

i peridin]-A onelEx. C§: nmethyl 1'r[(7tethyl-1

H- i herazal f > f@nw ] - 4-loxd- 3, 4- di hlydr obpi { 6M¥hi one
ne-2, 4' - pi di ne] - [6-carQoxyl ate 49 WO 2p08/ 065508

PCTJ 1 B2007, OOQ39 Exampleg DI-D3 O R O |N |(R2 O[R3
R4 INON ‘

E1 B H CH, |CH,| H| 965 | 2
. A\ .
ﬁN
/
N
H
E2 B H]  CI CH, | H | 108 2
N
&Q\AN
/
) N
: H
N
\

B A CH, CH, | H] 98 | 1

E4 T B H | CO)OCHs | H | H | 543 | 1
N .
N
X@ .

* - n is the number of times the assay was performed.

Ex. E1: 1'-(1H-indazol-5-ylcarbonyl)-6,7-dimethylspiro[chromene-2,4™piperidin]-4(3H)-one, MS(ACPI)
m/z 390 (M+H)*, HPLC RT 2.2 minutes

Ex. E2: 6-chloro-1'-(1H-indazol-5-ylcarbonyl)-7-methyispiro[chromene-2,4'-piperidin]-4(3H)-one,
MS(ACPI) m/z 410 (M+H)*, HPLC RT 2.3 minutes

Ex. E3: 1-[(3,7-dimethyl-1 H-indazol-5-yl)carbonyl]-6,7-dimethylspiro[chromene-2,4'-pfperidin]-4(3H)—
one, MS(ACPI) m/z (M+H)+ 418, HPLC RT 2.4

E3
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Ex. Method R R R R ACCl ACCl MS(ACPI) HPLC 1C50 n*
mz (MiH)+ RT (nM (min) DI B HCH3 CH3 H 57.9 1 404
wa 2808/06508 H OCH3 H H 216 1 406 2.2 D3 B H C pCH3B1407/003639
K- f h
Ex. Eé‘é&eté@?ﬁé}%@i@@h@%ﬁ lmazobs yl)quPb%g)?];{,pfol&tl Plﬁéﬂ%{rﬁ@ﬁ%@%&-&&-
piperidiné}-a-culaxglateSMB(ACPA v v )8 @48 elPLO RITERe- 2, 4' - p| peri di n]
-4(3H)-one Ex. D2: 6-nmethoxy-1'-[(1-methyl-

H i ndazol - 5-yl ) car bonyl !Spl ro! chromane 2 4' - p| peri di n]
-4(3H)-one Ex. D3: 6- lgs 71-R®t hyl - 1' - [ (1- met hyl -
H i ndazol - 5-yl )car@onyl ] spiro] chromene 2,4' -piperidi n]
.-4(3H) - one 50_WWO 2008/ 065508 PCT/ | B2007/ 003639

Exanpl es El- EARO RINO R0 R7 R3 R4 R8'R6
Ex. R5 Method v RO R7 (nM
R8 R6 El B H "H 98 \ N N H E2 BH

d CH3 H 188 HOE CH3 CHS H9.8 1 NN FE4
"B H C(O) OCH3 H \H=E

N

\

N
Ex. | Method | R’ R* 'R® [ R*| ACC1 [ ACC1 | MS(ACPI) | HPLC
ICso |. n* | m/z(M+H)" | RT
(nM) ’ (min)
F1| B |H| CH, |CH;|H| 37 | 1 | 404 25
F2 | B H| OCH; | H |H| 492 | 1 406 2.1
F3 | B H I [CHs | H | 107 1 424 25
F4| B H | C(O)OCH; | H | H | 126 1 434 2.3
F5| C |H| C(OOH | H | H | 586 | 1 220 | 20

* - n is the number of times the assay was performed.

Ex. F1: 6,7—diméthyl-1 [(3-methyl-1H-indazol-6-yl)carbonyllspiro[chromene-2,4"-piperidin]-4(3H)-one

Ex. F2: 6-methoxy-1'-{(3-methyl-1 H-indazol-6-yl)carbonyl]spiro[chromene-z,4'-piperidin]-4(3H)—one

Ex. F3: 6-chloro-7-methyl-1‘-[(3-metﬁyl—1 H-indazol-6-yt)carbonyl]spiro[chromene-2,4"-piperidin}-4(3H)-
one ’ ' ‘

Ex. F4: methyl 1'-[(3-methyl-1H-indazol-6-yl)carbonyl]-4-0x0-3,4-dihydrospiro[chromene-2,4'-
piperidine)-6-carboxylate '

Ex. F&: Method C was used to form 1'-[(3-methyl-1H-indazol-6-yl)carbonyl}-4-ox0-3,4~
dihydrospiro[chromene-2,4'-piperidine]-6-carboxylic acid trifluoroacetic acid salt. Method B was used to
prepare methyl 1 -[(3-methyl-1H-indazol-6-yl)carbonyl]-4-oxo-3,4-dihydrospiro[chromene-2,4 -piperidine]-
B-carboxylate. To a solution of methyl 1 -[(3-methyl-1H-indazol-6-yl)carbonyl}-4-oxo0-3,4-
dihydrospiro[chromene-2,4 -piperidine]-6-carboxylate in MeOH/water (1.4 mL, 2:1), was added LiOH (7.5
mg). The solution was heated at 50 °C for 3hrs. The reaction mixture was then cooled down,

concentrated, and purified by colimn chromatography (16.6 mg, 33%).
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N Z* - nis the nunber of tinmes the assay was
performed. Ex. El: 1'-(1

Wel-zi)(rsdmws- 5-yl carbonyl ) -6, 7- di et hyl spi r o[ chr eaemB2087/603639

' - pi peridin]-4(3H)-one, I\/B(ACPI) mz 390 (M+H) +, HPLC
RT 2.2 mnutes Ex. E2: -(1 ' '

- Hindazol - 5-yl cargonyl.) - 7- net hyi spi ro[ chr onene- 2, 4' - pi

peridin] - 4(3H); one
2.3 mnutes E3:

MB(ACP1) i 2 440 (MrH) +, HPLC RT
1

H i ndazol - 5-yl )\car onyI di e yI spi ro[ chronene- 2,
4' - pi peridin]-4 mz (MtH) + 418,
HPLC RT 2R% 0 08 PCT/ NB2007/ 003639 Ex.
E4: net hyl R

Hi ndazol 5-yl) A pr-egpi r o[ chr one

(MH) + 448 HPLC RT 2.3 -- Exanpl es Fi-F5
OH N R3RAIiIN Ex. Method RR'R R AQ
MS(ACPI) 1 HPLC 1C50 . n* mz (MH) + R
F1 BH' CH3 CH3 H35.7 1 404 2.5 F2 B

Ex.

Hbivod]l] RUP RZ. R”-gRB R T R TUACE144%EC4 P MSTACH) H HPLC
(O OQH3 H H 126 L 484 .3 |F5 CH CLOQH H H 58

420 2.0 - h is|the nunber of ti 5%t He 'éssggf’ S

perforjmed. Ex{ F1p 6| 7-di me hyI - [(Gn3) nHat hyI 1 (min)

G1

1. 4030 anle B

Hadazgli+ arpo o hron AT P PERBET 1T
AR ANl e O R

G2

H-ﬁ“hdazHI -@y| §ial Bohy | $P# | of Bhr dre8é- 2, 42- p| pedPdi n]| 1-67

G3

-aneCH XCHFBH PHChERf P- cHyetihyds4 I - b (3 meuhyl -1 171

Alr vl Ll ani Al ~hye 4"  nl neri di nl

G4

LLin‘nl Zzn
B AT

H‘f_.

AWP-Y mMmneo- 2
A R A

G5

H Andgzidl - &1yl )H:zjr Uon?rl -Hl- DXOH 3, 4->d|,GWdr o$pi ro[ éi% omg 1.77

-nusthé‘ﬁ'urﬁb oftuﬁéé%ﬁé'aé@a b3 Bar nyl dl EBx—F5—Method—C€

Ex. G1_.|_1| Hbiag%qzo%b‘ ylparég}y%gﬁgq Tethylwra[cgm@ene -2,4'-piperidin}-4(3H)-one
trifluoroachtibyeld eaipi r o[ chr onene- 2, 4' - pi peri di ne] - 6- car boxylic

Ex. GQ%{%%E@h@A‘-HﬂH-‘%%‘&%L’iﬁ-irfa‘éio‘ﬂs-%ﬁéatrbon%‘sﬁol?&ghrg}n)é‘@e?z,H?p%éri&iﬂ]A(sr;i}-one

éx. G3: 1'-[(1,3-dimethyl-1H-indazol-6-yl)carbonyl}-6,7-dimethylspiro[chromene-2,4'-piperidin]-4(3H)-

one

Ex. G4: 1[(3-ethyl-1-methyl-1H-indazol-6-yl)carbonyl}-6, 7-dimethylspiro[chromene-2 4'-piperidin]-
4(3H)-one
Ex. G5: 1'-[(7-bromo-1H-indazol-6-yl)carbonyl]-6-chlorospiro[chromene-2,4'-piperidin]-4(3H)-one
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prepare nmethyl 1 -[(3-nethyl- _
H i ndazol - 6-yl ) carbonyl ] - 4- oxo- 3, 4- di hydr ospi ro[ chrone

waee®/04550pi peri di ne]- 6- carboxyl ate. To a sol upComBmH7/003639

methyl | -[(3-nethyl - 1

H i ndazol - 6- yI)carbony}—]\5—%‘2—‘%3%6’(=.'r='—!?—-fbr

di hydrospirof[chro -!’- -2,4 -piperidine]-6-carboxylate
in MeOH wat er (R11.4 was add LiOH (7.5 ny).
The sol uti on was rs. The reaction
m xture vvasthen ntrat ed, and
purified by, 5 .

W0 2008/ 06REEHCT | b 5 bl gs Q-G O R
O N R OR9 N)Rs [

Ra R13 ACCL ACCY MS(ACPI) HPLC | C50 z (MH) + RT
(nl\/p(mn)GlNHQR&CI—BHHHH 390 1.56 @&

H cH3 H-CH3 H-167 2 404 1. 64 G3 AL H CH3 CH3
iz AR PRl Rarh For R AOh| A I YSAGPIIPLe
CH2¢H3 80.[1 2 482 1.84. &G A H ,CIIC&TJ H Br H mz¥+R0(0 RT
47511.77 [ - njis the nunmber of (,g,\i/,)rms t hel assay V\ElS(min)
pprfnr med. | EXx. 3l
1M1 (1 HH ndazbl - b- GHear beHy 1 |) 16, [7-@Bmet hd/| sipi r 88¢hr dned
eH2 4" i pler HAI ] €d{ 3H) -cnme H T Td2g01 0aCetfiCc 3¢90 d a3 b5
BgTE2 g 6 g-retiy—E el
B3 hdasol - 6-Vl ) carbon |j;i§3pl r o] chrégﬁe.ﬁe-b, 4 - ptbri gi 7°
-Hlé(gﬂ—l) J5’onq OGh: | G3H 1] -Cildl, [3+di mea7hyl - 1 406 21

Heg a0t =16y carggony a6 17kl yspir ot ehypgrene 2
4 -piperidinl-4(3H) - bne Gar: : : )
18 | (SBet Hy | . madipl [ 1 H H [ 381 1- 1. 410 2.15
L mdazsol.-[6- M) CadmnyT [+ 6, |7+ |MEehy | SPi T [ ChEgHTENe-225
"H rJI ]U%I I f%:ll_, A\LQI—!} HQ E ) J . [ (Z b‘-tvlrv 14 2
H-8| ndazol -|6-yF)|car onvl?ﬂ% c‘l’ﬁ ( roggBi o[khrorreﬁ?:- 2, 4 'é
iferi din] - 4(l3|—|)ﬁ4 ofld: 53 HAD |26108/ %55 D8 1 J 376 3.2
Req | TBA007 O 383 prodh P e H-[HEss O Rt 9 Njog 26
H11 B OCH; { OCH; | OCH; | H 756 1 452 2
Hi2| B H | H | CH; | H | 850 2 376 23
H13 E H CH; H CH; | 1320 1 390 34
H147 " "E | "H 7[T7ClI =~ H™ [TH 171390 17777396 - 34
H15 B Cl H Cl H 1480 1 400 26
H16 E OCH3 H H -1 H 1620 1 392 2.7
H17 B OCH3; Cl H H 1830 1 426 2.3
H18 B H H phenyl | H 2210 1 438 2.65
H19 D H H F H 2350 2° 380 | 22
H20 D OCHj3; H H H 2430 2 392 - 20
H21 B H H QCHj3 H 2530 1 392 21
H22 B H Cl H Cl 2660 1 430 26
H23 B H H H H | >3000 1 362 2.2
H24 B H H | H H 3540 1 362 2.2

* - n is the number of times the assay was performed.
Ex. H1: Method D was used to form 1'-(1H-indazol-7-ylcarbonyl)-6,7-dimethylspiro[chromene-2,4'-
piperidin}-4(3H)-one. Specifically, into a 1 dram vial was added 260 pL of 0.25 M solution of 6,7-
dimethylispiro[chromene-2,4 -piperidin}-4(3H)-one dissolved in a 1 M triethylamine solution in CH,Cl,. Into
this was added 260 pL of a 0.25 M solution of 1H-indazole-7-carboxylic acid in CH,Cl,. The mixture was
vortexed and into this mixture was added 260 uL of HATU in CH,Cl,. The vial was vortexed and then
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R2ON N R3 R4 Ex. Method RL R R R4 ACCL ACCI
MS(ACPI) HPLC 1C50 n* miz (MH)+ RT (nM (nin) H D
wol2@iBeE8 H 163 2 390 2.5 H2 B H CH3 O H 226CLIED07/003639

shaken 8t r88m téﬁlﬁpé?’atme%r 1§+F’§urj§| %Ef“’%?xd cﬂé| g%ur g'&'gga‘gg'jé% by i l_ﬂ%"_’%

Chfomaggﬁei%mmf%'@éff s, 15 17 B H COB H H 562 1 392
Ex. H2: Z&shlotd31'B1 KBndaAdl-7-GhcBrbbhyi ) ﬁﬂ&hﬂls;ﬂ@ﬂ:hu%m@ne-lzﬁ ﬁpéﬂd%@ﬁ) -one

o 6510 0B LM e o 08 e
EX. H%édﬂz-'@%oli yipargqng)-EmethoxBa7 et pilehonier@ 04" Bip4ridindi43H)-one

Ex. H5E6-chloroH'(1H-indd2ol- Z-yicarbonyl)-7-rhkth F?dsﬁu?[ggrgm:’e[ﬁeg% g* @eru’&%nﬁigﬁéone

F&E&uw%&ﬁﬁ-lﬂ%\%ﬂ@lﬁ@ me‘qrfgysglrgﬁc}]rprﬁﬂgn%,ﬁ -pipediginisA(3H)-one
Ex. HI38-(2H-§BlazahTylcBrbeiny)- $mHhaa§@racmﬂ§;E§‘}i:§%@4§n¥&;% g
Ex. Hd: 84/Bro2 - indaz81-7- Hgélr h's %%ﬁé n peridink-4(3H)-one
“Ex. I-@ ?—(ﬁ-l:_@gagi%%g%o%yl)gﬁgg)et%ils@@ﬁ:h@@neﬁ 4-piperjdin]4(3&)-a0¢rber :
Ex. H3D: T4 tredadoe7-gsaraynyieisisqpesdyspiraichrorisne-2Hl pipbdifjags H)-0na s
Ex. l-H?eﬂ(']tl-pmfiéHom }lcargé}m , ’7-télm'?th8x¥‘r8 rﬂcl]rome % piperidinl- (BLH)ZP”e

. Ex. H12 15 16@?19%0[1 ;{lgr%éqq)yl r{éethw@ﬁclprpmgpq 94‘-glnqnglnh4(3H)j«prwm
Ex. HeB: aMemaa; Eavd @sbd26 Gorpls' (Jfﬂ-l—lﬂd&@ MgshdHyi)-8 13- &%eiﬁyIZmro[chromene-Z 4

e T TETTE e T b
carboxylic ggig (0.9 A1l REM BNFsalup®), apqgluyf)n of @8-dimettlylspiraldhr@menef2,4 -piperidin]-

4(3H)-onkH0.5 8AZH 0S-M DUBTBRAN)] dhd@CoRltibiofHAZE 8.5 mih ogﬁ MthFesolunon) To
i was Y AT BRGNPl sonied Satoias (i nws. The
solvents ygyexeD8Y<RidySOErTRCA eV BRI B086Bd pehsike Tratresid@were dissolved in
. CH,Cl, ( ml:rp aﬁ@&/b&h%d fs&{ueﬂt@au? Q/k'ﬁ R;COLE x 8174 EAR SbRTorTard WaEr 0.7 mL)
before being trefr)\s{erred foa co}{ectlon plate The final aqueous waste was re-extracted with CH,Cl, (0.5
mL), combined with the first CH,Cl, extract and evaporated to dryness. MS(ACPI) m/z 390.(M+H),
HPLC RT 3.4 minutes. , -

Ex. H14: 6-chloro-1'—(1H-indazol-?-ylcarbonyl)spiro[chromene-2,4.'-piperidin]-4(3H)-one

Ex. H15: 5,7-dichioro-1'-(1 H-indazol-7-ylcarbonyl)spirotchromene-2,4'—piperidin]-4(3H)—one

Ex. H16: 1'-(1H-indazol-7-ylcarbonyl)-5-methoxyspiro[chromene-2, 4'-piperidin}-4(3H)-one
 Ex. H17: 6-chloro-1'-(1H-indazol-7-ylcarbonyl)-5-methoxyspiro[chromene-2,4'- plpendln]-4(3H)-one

Ex. H181*-(1H-indazol-7-yicarbonyl)-7-pheénylspiro[chromene-2; 4'-'p|pendln]-4(3H) -one

Ex. H19: 7-fluoro-1 ~(1H-indazol-7- ylcarbonyl)splro[chromene-Z,4' -piperidin]-4(3H)-one

Ex. H20: 1'-(1 H-indazol-?—ylcarbonyl)-5-methoxyspiro[chromene-2,4'-piperidin]-4(3H)-one,. 'HNMR
(CDCl3) 5 8.11 (s, 1H), 7.85 (d, J=7.9, 1H), 7.37-7.42 (m, 2H), 7.14-7.18 (m, 1H), 6.61 (d, J=8.3, 1H), 6.52
(d, J=8.3, 1H), 3.90 (s, 3H), 2.72 (s, 2H) |

Ex. H21: 1'-(1 H-indazol-?-ylcarbonyl)-7-methpxyspiro[chromene-z,4‘-piper§din]-4(3H)-one

Ex. H22: 6,8-dichloro-1'-(1H-indazol-?-ylcarbonyl)spiro[chromene-2,4'-piperidin]-4(3H)—one

Ex. H23: 1'-[(1 H-indazol-?-yl)carbonyl]-6-chloro-7—methylspiro[chromehe-2,4'-piperidin]-4(3H)-one

Ex. H24: 1'-[(1 H-indazol-?-yl)carbdnyl]-6-chloro-7-methylspiro[chromene—Z,4'-piperidin]-4(1_3H)—one
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chromat ography to provide the title product. Ex. H2:
7-chloro-1'-(1

weékiesdazos - 7- yl car bonyl ) - 6- met hyl spi r o[ chr onene€c®/18200p003639
peridin]-4(3H)-one Ex._H3: 6-bronp-1'-(1
H i ndazol - 7- y| car bony| )EXBMREEWIHE bi 1 o[ chr onene- 2, 4' - p
peridin]-4(3H) -oneQ Ex. H4: 1' -(1 '

‘ t hyl spi ro[ chrone
ne-2,4' - pi peri di n] - 4% l p” 6-chloro-1'-(1

H i ndazol - 7-yl ca { j o[chronene 2,4 -pi
peridin]-4 3m-o NG
H i ndazol - y hr onene- 2, 4 p
i peridin]-4(3H) -yere

H i ndazol - 7-yl ‘ y
i peridin]-4(3HRsone px. H8: 6- chlor
H i ndazol - 7-yl car bonyl ) -5, 7- dlnethy sp|ro[chronene 2,4
'-piperidin]-4(3H-one Ex. HI: 1': R6

Hindazol - 7-yl carbonyl ) - 6- nethylspF%oLchronene 2,4" - pi

peExdi n] - 4(3|—|) oS Ex. | ME10d1'R'(1R* | R® [ R* [ ACC1 [ ACC1
Hyind - 6- |scprcpylsp|ro[Chrq 50na-%*4

- Hindagel - ; -5, 6, 7-t rji met/hoxylspi [r 6™h| orreng
- "I- pi one |Ex.| H1Z:
1 )onyl)-7-nethylspiro[chronbne-z,
4 Ex. H13: Met/hod |[E was usged to
f
I bonyt )6 8-gireth-sprsokeperen
el —D-%he.qfﬁtg’éT%%z EHIE N
9 added{a sol ut/i on |of |l
Hi c acid (0.5 nL of] 0.5 M DW
S , 2 Df
6, rene- 24 {pipgridin]-| 4(3H -one
( _r:mL_ of—0—-5-M-PM—Soel-uti-6n) 1t i_on lof
HARD| (0. 5 - "5 M PV sof (1] orh | CFe 'i‘rié”%\ag 1
a I et ] [ . ate S
S ol yents were
r ed |
A H2C 2 (1
n), x 0.7 mL of
O—ﬁ—[ H oz A h bminT
t e i . i 1I3§%ueoas
wast ¢ 1), cqgnbi ned
W thitphe ated to

ryness. NB(ACPI) n z [390. ( ) 3.4

- n is themumberes timex theldtby ias@pRiemed I - ( 1

Ex. J1: H'l'é @ﬁ%l 1%343_?%9!?%@%@& F]r%r 0- -nie )(Is_Plro[chrom%ng §4J-plperldm]-4 (3H)-
one, MS(A ')rﬂét'éﬂ%ﬁ‘ (MH)T, HELE 2§ misiutes] chr onene- 2, 4" - pi peri di n] - :
Ex. J2: 4{cBldyo- 0N eH- lrﬁézol-klﬂyﬁ;arbbng ﬂ-methylsplro[chromene 2, 4' plperldln]-4(3H) -one,

MS(ACPI) #/éﬁﬂ)zzﬁﬂf)J%WﬂéﬁBBQ( 8%11&? rg) Wk 319159 fg%—ss 149, 7847 47

(m, 1H), 7.BB (dhd2@:d| 1HI-6/9%(ar BON3T (s52hee. N0 Ky 8H) ro[chr onene-2,4' -p

Ex. J3: B,I?qu‘né’thﬂ-]f - ??l'é‘)hypﬂﬁmdgiﬁi G-VBL%rbonyl]strﬂc romene- iperidin -4{§H)-one,
phe sp|r0(:rone

Icarbonyl) 7

MS(ACP”mﬁz‘gcéﬁiép’?dﬁ%%ﬂ(y Inyi§8 Ex. H19: 7-fluoro-1'-(1
H i ndazol - 7-yl car bonyl ) spi r o[ chronene- 2, 4' - pi peri din] -
4(3H) -one Ex. H20: 1'-(1
H- i ndazol - 7-yl car bonyl ) - 5- met hoxyspi ro[ chronene- 2, 4' -p
i peridin]-4(3H)-one; 1HNWVR (CDCI3) 6 8.11 (s, 1 H),
7.85 (d, J=7.9, 1 H), 7.37-7.42 (m 2H), 7.14-7.18 (m
1H, 6.61 (d, J=8.3, 1 H, 6.52 (d, J=8.3, 1H), 3.90
(s, 3H), 2.72 (s, 2H Ex. H21l: 1'-(1
H-indazol-7-y)carbony|)-7-nethoxyspiro[chronene-2,4'-p
i peridin]-4(3H) -one Ex. H#®2: 6,8-dichloro-1"-(1

H- i ndazol - 7-yl car bonyl ) spi ro[ chr onene- 2, 4' - pi peri di n] -
4(3FD one Ex FQS 1 [(

I T e T T I e N T



RRO NRS R ORR R/ R3R4AR3 R6 ExX. RS Method RR
RRACCI ACCl 1CG0n ROR (PnM R38R6 J1 Br BHC
wolIBsHe3®® 1 CN N H J2 BHOCO CH3 H 375 1 NrC&MBL0BI7/003639
J3BHCH3 CH3 H353 1 NN * - nis the nunber of,
tines the assay was perPSmpedKIg3 J1: 1'-[(5-brono-|
Hindazol - 7-yl) c@r bonyl ] - 6- chl oro-7- met hyl spir o[ chrone

ne-2, 4' - pi pekj one, I\/IS(éCPI) nz 488

( MrH) +, HPL 3 i es, Ex. 6-chloro-1'-(1
H-i ndazol - 4-yl thyllro[chrorrene-2,4'-pi
peridin] - 4(3 410 (I\/H-|—|)+ H NVR
(cbal 3) B?s: 83 (s,

J=8.3, 1 H, (m 1H), ' Js6. 8, 1H),

6.95 (s, 1H),/2.7% . J3:

6, 7-.di met hyRsl' - [ R2- met hyI 2H i ndaze ) canbonyl ] s
pi ro[ chronene- 2, 4' - pi peridin]-4(3H)-one S/
404 (MrH)+, HPLC RT 2.4 m nutes 56 WO 2008/ 065508
PCT/ 1 B2007/ 003639 Exanples K1-K3 R O N RDO R3 R4

N N O [\, Pv@t |bru II_\‘C"‘I A f"1 Kl ACDL) .C
Ex. [ Method 'ACCT] AcC1| MS(ACPI) [ HPLC
Rt | R2 | R3 |R4| ICx n* | m/z(M+H)" | RT
(nM) (min)
K1 A | H |CHy|CHs| H | 9.98 1 458 1.62
K2 A OCH; | H H | H| 288 1 460 1.28
K3 A H ct| H | H]| 108 1 464 1.66

* - n is the number of times the assay was performed.
Ex. K1: 6,7-dimethyl-1'-[(1-0x0-2,3,4,9-tetrahydro-1H-beta-carbolin-6-yl)carbonyllspiro[chromene-2,4'-
piperidin]-4(3H)-one ‘ .
Ex. K2: 5-methoxy-1'-[(1-0x0-2,3,4,9-tetrahydro-1H-beta-carbolin-6- yl)carbonyl]splro[chromene 2,4'-
piperidin]-4(3H)-one

Ex. K3: 6-chloro-1'-[(1-0x0-2,3,4,9-tetrahydro-1H-beta-carbolin-6-yl)carbonyljspiro[chromene-2,4'-
piperidin]-4(3H)-one
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Rl

CH3 CH3 H 9.98 1 458 1.62 K2 A OCH3

R2R3 R4 1C50 n* mz (MrH) + RT

wa 208/06888A H G H H 106 1 464 1.66

nunmber of tlmas t he asAYmMIRS | ggormsd Ex. K1:

xR,

6, 7- di net hyl -

H- bet a- car bol | n- 6-
pi peri din]-4(3kh-ong
_ 5-net hoxy-1'
H bet a- car bol i n-
pi peri di nj Ré
6-chl.oro-1
H bet a- car bol i n-

pi-peridin]-4(3

_[(_

[(1

-[ (1- oxo-

(nM (mn) KI AH

*

;4,9-tetrahydyo-

O
9
=

PCT/ | B2007/ 003839 ERdnples L1-L48 Q

HHH28.8 1 460

n i s POE/IB2007/003639

trahydro-1
) car bonyl ] spi ro[ chr onene- 2, 4' -
. K2:

IC50 n* RO R7 .(nM. R$ R6 L1 Al gd CH3FRH3 H 190 1
I!\_IJ’)I—IAI_I:l("I—lQ("J—[Q 155 2 N 13 H Al H3 CH3 H
Ex3 effed3. ®'1| BS |/ Ra [IR'g ARCH | ACCT
< HHH{47.3|1 @ 58 ICso v
(nM)
4 [y
L1 Al H | CH, | CH, 190 1
2 Al H | CHs | CH; 155 2
3 Al H | CH, | CHs 368 | 2
L4 A H | CHs | CHa 833 | 1
L5 A H | cl | H <1,000 | 1
L6 A |OCH,] H | H 473 1
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WD 2008/ 065508 PCT/ | B2007/ 00363
Cl LBHBHO CH3 H456 1 NL
wa 2008/06$508 L10 H A OCH3 HH H 101 1

O ©
—

AHC HHI183. 1
HCH3 CH3 H 43.8
L11 H ArCCiHS20b1/683639

SNt H A HCHH <008 N EE3-AHAEHB
Lol : Cz::NoA|_14ﬁ|A ! D!'-_EH1% 1
2| N L1 CH3 H 415 2 N SE' WO 2008/ 065508
PCT/ | B200 )7/ L16 N|A OCH§ HH H 65/ 0 1| L17 A
HH CH3 885 1\sy\ N> /NIN H[LI8NBHE CH
H2010 1 N L19 AICI—|(‘H3(‘,H3J-|<3DQOJ \ \LQ\IJ—|
L8 20 Al H CI—BKIFLI 919 2|6CR> N CH | C [CHs | H| 456 1
/
L9 Il:ll A H |CH, | CHs| H | 438 1
Cl
L10 H A |OCHs| H | H |H]| 101 1
m
Ci
L1 H A |OCH,| H | A [H]| 113 | 1
L12 H A H Cl | H | H <1000/ 1
L13 A H | CHs | CHs | H | <3,000] 1
e
@)
L14 H X H |CHs | CH; | H | 479 | 2
[ ;I />
15 / Al H [CHs |CH; | H | 415 2
N .
Y
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121 Al HCH3 CH3 H670 2 N> N L22 NA HCH3 CH3 H
164 2 \>H L23 Al HCH3 CH3 H 1170 2 N L24 N A H
wahbRs@kis0dd 825 2 \> N H 60 WO 2008/ 065508 PCT/IB2007/003639
L1$T'La]7L| 840071 AADODLOO L25 In\i[l_\\]l,;ll_il Cnm o | Ll 117 .9 YA 'C
CFs N A Hcis &B 52 b PR k!
. H{ >1, 00( —N CIlZSACHSCHSHSlEIO Il \ N
[N A X "CH3 CH3 H 1301 ~-N 30 B H
HH H 390 2 BQCH3 HHH 1140 1 N L32 Al H
CH3 CH3 H 190 1 : ‘ '
L17 A1 H |CHy; |CHs | H| 885 | 1
N o
>
N
H
L18 B
N\ﬁ H Cl |[CH; | H | 2010 1
N
£19 Al H |CHs;| CHs | H | <3000 | 1
N | |
\>_
N
H
L20 AT H |CH; | CHs | H| 919 2
N
N OH
H ,
L2 Al H |CHs| CHy | H| 670 2
_N ‘ ‘
>
N
122 N Al H |CHs;|CH, | H| 164 2
>
N
H
123 N A1 H [CHs|CHs| H| 1170 | 2
U |
N .
: \
[24 N Al | H |CH;|CH,| H | 825 2
S— ‘
N
H
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N :CN 61 WD 2008/ 065508 PCT/ | B2007/ 003639 L33 N A
\>N H L34 NAHdO' HH>1,000
GZHS HHH15.5 1 NH LB6TABN0A003639

4(:
HCH3 CH3 H99.9 1
wa 2008/0688081 L35 N Al

\ N_H 137/ N_AHCH CH3 H
A H ¢ A'H [<1HoopCHs | ¥ NH i 61%0| 2
Il NN L4O BBHJ CH3 H ‘
3AI |H o los H <30p0 1| N 1- 11
A1 H CHs; {CHs | H 63.5 1
L27 O/ A H Cl H H | >1,000 1
N
—
N
H
Cl ,
L28 N A H CHs [ CH3z | H | 3150 1
(L
NA
\
.29 N o A H CH; | CH; | H 130 1
b
N
\
L30 B H H H H 390 ‘ 2
NQ?
WO e
0 t
L31 B OCH; | H H H 1140 1
-
N l
!
132 ‘.N A1 H CH; | CHz | H 190 1
=0
N
\
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WD 2008/ 065508 PCT/ | B2007/ 003639 L42 AHO HH

>1,0001 NIl NJ,NL43 Al HCH3 CH3 H 121 1 N L44
WO 20080650€H3 H <3000 1 N O L45 N A H CH3 CH3 PCTER007/103639
14 N _146 NB H A CH3 H 369 Q* - nis the nunber
L3%f times ass&dy was peérfOrmed Hex.| Ghe:{CHy({1H | 99.9 1
H- i ndol -7 boNyl ) - 6, 7- di metlhyl sgi r o[{chr gnenle- 2, 4'{-
pi peri diw ne trifluoroacetiq aqid dalt]
MS( ACPI MrH) +, |HPLC RT 1.9 minutes Ex. L2:
1 -(1 L
L34H T ndol - 6- ykcar banyl') - 6, T- danet hyl spi co[[chr dmerie7008 |- 1
pi peridin )-Qpne trifluoroaceti¢ aqgid daltj
MS( ACPI H) +, | HPLC RT 1. 80 mjnutegs Bx. L3
6, 7- di net, : (2-met hyl-1 T
H- i ndol - 6-yl ) car bonyl ] sp| r o[ chf oneng- 2, 4' - pi{per|i di n] -4
(13H)—=on trfiuoroacetit i—cl T NEAGPH ) oz 2403
(VTP "1 &5 nlit a8 EXOa] 0| R HT 18 !
§, 7- yl - D= hiyl - | |
H- i Aok £ Ncarb sp) ro[ chfoneneg- 2, 4' - pijper|i di n] -|4

(13H)-one, MI(ACPI) m z #03 (MH) +, HPLﬁ; RT j1. §8 Ex.
5—6-chloro~i—[(1-pethy

-1 / .
Ncarb sp rd‘t‘ch'or'aneF-CZ'QML'C-"bi pérli @] {4 1
) mg BO9 (MrH) +' [HPLC RT {2.
oro /Y e
. car bonyl'] - 5r met hokyspi [ o[ clir ongne-{2, 4' - pi
eridin]l-4(3H) -one, MS(JACPI) nmz 425 (M+H)+, HPLC RT

Rl oro-1'|[ (M-chl 6oy CH; | CHs | H | 151 1A
yl ] spji ro[ chromene- 2, 4' - pilperfi di n] {4

9
(3H) - ore @ ¥} mz 429 (MrH) +, | HPLC RT (1. 9 Ex.
L8: 6-e oro-1' -1 o _ :
i+ i ndol - 5-yl car bonyl ) - 7-|met hyl spi rot chromené- 2,/4" - pi pe

L3810 N~ 4(3 VE(AQPT )R T Z450 [ NHFr RFC <000 | 7

Retentio A8 mnutles, 'H NVR [ DMSO-d6) b|11. 29J

s, | N4 (m| 2H), [7.41-)7.43|(m |2Hy, 7.17

s, 1 R N5 (m 2H), 6.48 (s} 1H), 2{87|(s,

2H), 2.35 (s, 3HJ. Ex. L9: |'-[(3-chloro-I

H-+Adot—5—yearbory—&—F—giretRyy-spirokehi-oppne-2.4°
L39 1oi per i dih] =4( 3H) - one, ws{‘f\cﬁ?) Ry R Cak F'mﬂﬁ?%& 1

RT 1.85 63—WQ 2008/ 065508 - PCT/ | B2007/ 003639 u| Ex.

10: 1' -{ ‘

ro-1

H- i ndol - & aﬂﬁony] ] - 8- met hgxyspi o[ chroneneq 2, 4' - pi
peri di n]-4(3M -oNe, MS(ACPI) |m z425 (M-H) + HIFLC RT
1.54 Ex. L11: NI'-[(2, 3-di methyl -1

[N Py N o I VPP P I | it H chr oo 1
L40 I !lu.UI A AN ALY AV AN P I U TTOAY JPT T nF’” z ~a
per i di nj443H) - one, B R e A 4860 !

N
t

N/N

41 A1 H | CH, | CH, | H | <3000 | 1

z=Z
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MS(ACPI) niz 419 (MrH)+, HPLC RT 1.68 Ex. L12:
6-chloro-1"-[(2, 3-dinethyl- 1
woeknestess08- yl ) car bonyl | spi ro[ chromene- 2, 4' - pi peCTaB)##03639

74 pH—one vt A{:P.,ﬁndi 23 MirH)—HRL-G-RT-1--88 Fx
1h3 6,7 (et hy! - [ (2] oxb- 2,[3- i y&F d- £ [H]>T000] 1
H i ndol - car bonyl ] spitrof chr omen 2 4" - pilper) di n] -

- 4 3H) - on A I) m z405 (M+H)+, HPLC [RT 1 45 Ex.
LLd: 1'-(

H i ndol -4-yl c rb/omyl) 6, 7- di met hyl sgi r o[|chr gnene- 2, 4' |-
pl peri di n] 4(3M one tri \ | uoroacetiq adid sjalt]
MS( ACPI ) rﬂz/&%?q (MeH) +, | HPLC RT 1. 4771 |ni nut es| Ex.
L15: 6, 7-difmethW - 1'-[(L-nethyl- 1 : W
Li ndol -4-yl )carbonyl ]1splro[ chionene-2, 4' - pilperli di n] -4

\ 10RA( MEH)R, |19l G [1HE8 121 1
Ky-1'-(2, 3, 4, 9- tlet r ghydro-1
s5pi ro[ ¢hromene- 2, 4' -|pi peri di nj
y 445 (MrH) 4+, HRLC RT 1. 7 Ex.

L43(

ol

H

L17:

L444 benzi m nyTA- 6, 7-1 ey IRl [rel|CEaoo0EN 1
' i -pbne tfifluogroadetidq adid

VHH) +, | HPLC|{RT 1. 24 |m nut es

Bx. L18:
H benzi ni dazol M- yI Car bon

omene= 2,4 —=pi pcl ITJ'I_IIJ

chlo o-
Q.

i\‘

-met hyl gpi ro[ gh

PO m,o.lS A1 0
>8Hrq) d 298| 1
s| 1H|, 7.34 (4,
(s, 1H), 2. 86

{L

\:r’l—\cbcn
- -E_(_I

7.64
16

©

d nce,t-h-yL-LJ;_[_@z_me = 1
i benzig d | - 4yl ) car bonﬁ] spi o[ ¢hflo {H 4 38Ppér 1
ifdi n] - ne \rifluogroacet]c acid salt ,| Mp(ACPI
mz 404 ( LC RT 1. 28 m nutes Ex| L20:

1' - {[ 2- (hydFoxyn@t hyl ) -

Hbenzipmdazol-6-yl | carbonyl}- net \/LQJN raofchr oﬂr&

- s the,pumpey of timgs 3o 33PN 2oReERfShe tr| fI uor oaceti c acid
Ex. L1sla(1ﬂ-l-|ncMB(7A®I§tb)onyﬁ &, 7-4intH{yiebirh [¢hrorhBieC2 Rhipkridid]-4(BMBresrifluoroacetic

acid salt, ﬁé(Aéﬁf—m/z%SQ klﬁlﬂ Sf-ﬂﬂ_wll 1rj|nuée

Zl m dazol % car bonyl 7-di met hyl spiro chromsn ‘
Ex. L2, 1-21}j|_-|ndﬁll Gp)éq:qrtbqnm) 7zpcr3q:151yl§m@[c{|r,omepgg,40ggg[d'n&-4@ -gne trifluoroacetic

acid salt, MSKACPI)'\IB(ZAGG’KI\)IH-HW HRAABRT MBbHninutddPLC RT 1. 38m nut es EX.

o Ly B LA o0t ol oo eIt AP o
trifluoroacgticacid safi MEECH A/ 4Q%N+J'Bné”°l~f3 RTi1.8fomivaieet i ¢ aci d

Ex. L4’5631' HimelpL AGR M ethyl-d HIRI- é M?‘dd}b‘bnyljdﬁkﬁbl%méneli 4[5 R84 (3H)-one,

MS( ACP')I—T/% JD§%M+IS’;2H€L%E§F§Q ar bonyl ] spi ro[ chr onene- 2, 4' - pi per
Ex. L5j ed¢higro-14( 3rpthyrid- ltltﬂql-ﬁ’r)'l)cﬂ‘fm&mlro[Chromdne}aMt-plpde(nPﬂBH) one,
MS(ACPI)%/% 4@@4M(-M*‘|'FI)P'LC kPLEe.RT 1.21 minutes Ex. L24:

Ex. Lo - i S A ol BV Pl piereB Pl ffopispne.
MS(ACP)infe 5 (MEBH)HRUCGRT 1681 uor oacetic acid salt, MS(ACPI)

Ex. L7: "é’&no‘}@ﬁ" [fs'\éh,é)ro 4HEF%F?% }ﬂ hOg'ﬁ]rsg}r@#}w&ﬁ?r@& 4 lp%%ndm]-4(3|—|) one,
MS( ACP')F‘F/Bé?%QMﬁ“Ba’Z'SF R1y1-9 car bonyl } spi r o[ chr onene- 2, 4'
Ex. L8:[B-qhekd-ah( mﬂiqnfh(:BMlcm@qyt)J?Lrﬁétu@gpna[@%m@n@g l4dpipeétlding-4(3 zlgone

MS( ACPI)%%A%ZM I-W ﬁpﬁé%[efewo'ﬁ?ms'é' r&lnﬁ{r H?ﬁﬂé“(ﬂh‘é@%@%’% s 1H), 7.63-

7.64 (m, 2H)eizT- A3 @1@2@1 -SLAE) Chr hthin§ Q’p-l 3*'6{&;4& EnEhe2.27 &, 2ip), B85 (s, 3H).
Ex. L9: |1dﬂ Sll:moréﬂﬁl‘addﬂﬁ%l édrtbcfnk#@‘?%ﬁ&ﬂ@plr@[%hr@néﬁé b ﬁ@riﬁg?h(hm-one

MS(ACPl)in/z f%AK/H&IBMF%L% %?E%L# oxy- %_ fret hmylnut es

H benzi m dazo(-6-yl)carbonyl]-6, 7-

di met hyl spi ro[ chr omene- 2, 4823 pi peri di n] - 4( 3H) - one,
MS(ACPI) mz 474 (I\/H—|)+ HPLC RT 1.45 minutes. EXx.
L28: 1 [(1 2 d| rrethyl

T I 1 P — B L T T e T



WO 2008/ 065508 PCT/ 1B2007/003639- - Ex. L30: 1
{[2-ethyl -1-(3-nmet hoxyphenyl)-1H benzi m dazol - 5-yl ] car
woamglopsjos r o[ chr onene- 2, 4' pi peri di n] - 4( 3H)-- on@CT/IB2007/003639 v

Ex. L{l@ gﬁg&ﬁl?:&gf—l :rld%‘fg(/mf%;g%g Wgﬁwsssplio[ghromene 2e f’- plpendlrli] 4](3H) -one,

MS(ACPHﬂMéﬁ%ﬁW 2 6PLE R| 1.%4ar bonyl } - 5- met haxyspi r o[ chr omene-
Ex. L?4: 4 é(zm, -B@ekdi-TH- mﬁél%;%%&g’ ﬂl\ﬁﬁé@ﬂy%puﬂa{c%roﬁ?eﬁffgwm}endm] 4(3H)-one,

MSACPHNEfﬁ N%' oﬁ%w;%g dro- | armethyl

Ex. Lt& Be:hlz:rom fﬂ(aﬁedlmahyhHeadob&wpda}l&pylbp[mjﬁnm4 -piperidin}-4(3H)-one,
MS(ACPQnﬁ'zA%_I_(TRﬁIH dHBlcﬂaér%s one. 'VB(ACPI) mz 420 (M+H)+,

Ex- L13: Beridreing ézkﬁﬁ o Zﬂ e'avqs%ﬂw)dDBS W)vértwevllﬁpv@ﬁv%fr@rﬁ Hrwiparidin}-
4(3H)-one-MSACPpi me SV 4 HBEE Raniess MS(ACPI) miz 390 ( MrH) +,

Ex. LHPIT'% @Tndl)l fl'glc%é%wyb%[l? du%eth&lé%;ogzhromen? 62sclpP|PertdCr]1| 4@{% Qne féxﬂuoroacetlc
acid salt, MS( ﬁPBBm/a?Qﬂ MZW?H)'P'E%BT T7B{ mOPtes m z 396 ( MHH) +,
Ex. L13P6.&-diffetAyl-3)( fmeth!flﬁl)ﬁ-ln&lﬁ%ﬁ)&?ﬁfdﬁyﬂspﬁ&[@ﬁbﬂ@ﬁ@y |4"2plpend|n] 4(3H)-one,
carnon Splrojfcnronene- | pe
MS(ACPngz&]% (5?( g’?l)zﬂhché'L ! Eﬁ? g zp468 (MEH) 7 HPLC RT
Ex. L16; §-ethoxy-1'38.3.4@- mﬂmyd@tﬁrycar Hazolg- ﬁeqwcmydssmro@hry)ﬂneme -2,4"-piperidin]-

4(3H)0n§|' népgln%a%m@m/ﬁmw@mvﬂsplro[chromene 2, 4" - pi per
oroacetic acid salt

ex L7731 %\mﬁﬁzpp £ pirbon o @6’eVW‘ﬁFﬂlE°é°§"c@@”e‘@?rp'l°i“d"(lf%3”) -one
trifluoroadétit adld Salt) ISLALR!) @zE90 TMYH)E @R ) .26 nihutiset hyl spiro[ c
Ex. L18F P'(ﬂ-‘i‘@er?zrﬁidaz@l P?lﬁérgblﬂfl) 64c(h%lfg EX%ﬂ'El% #@ﬁrﬁgﬁéﬂe S Zianding-4 (3H)-one,

MS(ACPINE OSSN ARG B 3. u0e 5 BORDTISE: 6P S 1 TR Erics.3
1H), 7.64€81e1H3,, 7484-(DUPR8,i 16H), 7. 2640 317-30 mie), 7.18/, ABRI2)861TE, 2H3 2035 (s, 3H).

Ex. L1(9'\é1”*1'1§ rrgatlﬁ“j ll"%%jl—eﬂgyzl gi-l bgh.{iM d§z°‘q[|) Eﬁn %récg\yl}s]p doi&é ORSPE B Ripegdint
4(3H)- °”?1V'8‘|'Pé?f’éetic apid §5it p MS{Af ) m@(@MMﬁﬁe HRLG RT 013 @H@-@QSI c
Ex. L28C1 q.o.&r@)dtoxyrwaﬁﬁﬁﬂh -berBirdidardle-(Matdomyi}-6rlefmdHyisbirdhromene-2,4-
pipericin A H5RE ripino el ack cavam(AGRIN Az 529 (A4 HELG RT 4 mivies
Ex. L2jly b (teoniopme Hebenzimjsiapelri icerbonyi6HyimeilspitbldHrashdRe-2.4piperidin]-
4(3H)-ond R A6 Ridall, JMé(ﬁCPg A 4327(M3§§;( BipLd R+ 3smififted S, 1

Ex. Lopa s e e sy 0 7 Rpolehiomentidsp pbrdnggHy-one

trifluoroacgticracitl salit MGIACPI) m/k B0 ﬁc@tl—hylHPLC RT 1.17 minutes
Ex. L25+6l7- alrn%fhpﬁﬂf(@-trﬂét 4218 bénﬂrh&i&ﬂ? o%msr 9%[8@&?%{;4 pigsridin}-

4(3H)- onqqglll_%r%?etf %g SﬁjirnM§ (l):’%)e(n/ ZBAS¢ M+H) 5PLC RT 1.21 minutes
Ex. L2&-6chdimethylld —{([Z(Iﬁ{hysﬁ-ﬁ}ba'ﬁzyhldézol 5-yl)carbonyllspiro[chromene-2,4'-piperidin}-
y [ e-2,4'
4(3H) one'#lf}}g?(}a?e C g %%J ﬁRng my%\gﬁﬂ% (y I-r#’é(? 'R;{ol mﬁsﬁgg HPL C
Ex. L2§Q-f5, dimpsthyir ¥ ﬂ@ étgﬂlg(omeLm@ -1H- benznml azol-5-yljcarbonyl}spirofchromene-2,4'-
piperidin]-§(31A)- ddeBﬂldindacéilc dcrusian, cnhsmcﬁny;b@&&dﬁ@ﬂﬂ)‘) SIPLC WTChEORR0Rs

Ex. LZ%/é %%ftfa gé %EPI (—%ﬂ)ﬁ)kp Qe%ﬁﬁ%zﬂg )ﬂ%@%gh}{l]%ﬂ{oz@lrc%l(gn%btﬁt'-piperidin]-
4(3H)- oneLm‘um@ac,mlq |aﬁf§§ﬁy MSIACRI 27120465.(M+H HPLC RT 1.47 minutes
Ex. L272 13g(é1cm&&ﬁa#aﬂﬁifx Quhéiggmn b@n%%)d%%lb%ﬁérh&mife@[ chr Omi‘ne
SN gg‘n] o s MBS 274 L Ep B s minutes.

ametrysipltpropBREBA H
Ex. L.28: 459(1, Belimethyrti-berzinfidazobbyimarahyiFe, B-dinatiaidpoolyhrpspha-n i 'ediperidin]-
4(3H)- onefl(';\i/ﬁ%f@n %',/934@,_@@@@ Nt ,4,(”%{& one MS(ACPI) miz 402

m nut es
Ex. ‘-29g6 7t m@“%én&b%ﬁ%ﬂ @’Wl"&%\‘ﬁﬂbWP?W@%%PUDWWWF@{HWmGHG
24" plperldjlﬁ]mmmmad\v‘lQ(A@M ) pi/paT3 @i+rl)%, APBEIRTONSS minkB6 ACPI ) ml z
(MtH) + 411. "H NWVR (CDCI3) 6 8.74 (s, 1 H), 8.26 (s, 1
H, 7.84 (s, 1 H, 7.70 (s, 1 H, 6.99- 7.01 (m 1 H),
6.94 (s, 1 H, 6.79-6.81 (d, 1 H, 2.74 (s, 2H), 2.41
(s, 3H 65 WD 2008/ 065508 $CT/ | B2007/ 003639



Exanples MI-M36 O R O R2\ O NI f ,NH R3 R4 Ex.
Method R R R R4 ACCl. ACCI ACC2 ACC2 [1C50 n* |1C50 n*
woOndjs/oesey ML B OCH3 H CH3 H 37.5 2 M B H CHBCTH320b17/003639- -

. 4.34 B - 4 N

ex Lol g Pt o Gl R B it irgnilsplaighareg
prpendm]tQ@HkonwW%AWlm‘@ﬁ Mr*fi)&mH_LC RB2BminGs A H 178 1 Ve

Ex. LB "gzéémﬂ-t Lfet H bb‘wzﬁn&gz%l &yl mﬁ LHm%fho%lr hromene—
24'—pipeit9l%] %H)Bor]q %é@f |_} '\i“ %%ﬁcéT Qﬂ'{?teﬁ H 223 1 |

Ex. L34 B, 7RiitdetHyI'-[( H@B@l-ioxd\ﬂ,ﬁ-dﬂﬂy@b 1H-bEhzitidadd-5yy1)cavibahyBspifo[chromene-

' - 374 1
| 24-pnpe%§ldg§ﬁ%r@'ﬁé8«dﬂ 4)%5%90% H\;‘Eﬁpﬁcﬁ%gn'_fghfes es o 274

Ex. L1 GHRoPe e S ser Sy Seime hispyoltiremenecs 4 alagripiizia-one,
MS(ACPI) mA/BR0 BMIFHICHIPLIE ’RT 476 2 M24 B HC F H 478 1 M5 B

Ex. L%HS&E%%I }amgy%%ol- -ylm7 un@-ﬁc%rgﬁgﬁkgggk%%t éerﬂME'Z(Sﬁ)-one
MS(ACPY) apoBRp (shi HPUG B7413 M0 B HC HH .613 1

Ex. L35: 5-methoxy-1'-[(2-phenyl-1H-benzimidazol-6-yl)-carbonyl]spiro[chromene-2,4'-piperidin]-4(3H)-

one, MS(ACPI).m/z 468 (M+H)", HPLC RT 1.12

Ex. L36: 6,7-dimethyl-1"-[(2-pyridin-4-yl-1H-benzimidazol-6-yl)carbonyl]spiro[chromene-2,4"-piperidin]-
4(3H)-one trifluoroacetic acid salt, MS(ACP!) m/z 467 (M+H)*, HPLC RT 1.30 minutes

Ex. L37: 1'-(1H-1,2,3-benzotriazol-5-ylcarbonyl)-8,7-dimethylspiro[chromene-2, 4'-p|pend|n]—4(3H)-one
MS(ACPI) m/z 391 (M+H)", HPLC RT 1.57 minutes

Ex. L38: 1-(1H -1,2,3-benzotriazol-5-ylcarbonyl)- 6-chlorosplro[chromene-2 4'-p|per|d|n]-4(3H)-one
MS(ACPI) m/z 397 (M+H)", HPLC RT 1.47 minutes

Ex. L39: 1'-(1H-1,2,3-benzotriazol-5-ylcarbonyl)-6,7-dimethylspiro[chromene-2,4'-piperidin]-4(3H)-one
trifluoroacetic acid salt, MS(ACPI) m/z 391 (M+H)", HPLC RT 1.46 minutes

Ex. L40: 1'-(1H-1,2,3-benzotriazol-5-ylcarbonyl)-6-chioro-7-methylspiro[chromene-2,4"-piperidin]-
4(3H)-one, 1H NMR (DMSO-dg) 6 8.11 (s, 1H), 7.83 (s, 1H), 7.64 (s, 1H), 7.16 (s, 1H), 2.87 (s, 2H), 2.35
(s, 3H); MS(ACP!) m/z 411 (M+H)", HPLC RT 2.4 minutes

Ex. L41: 6,7-dimethyl-1'-[(1-methyl-1H-1,2,3-benzotriazol-5-yl)carbonyl]spiro[chromene-2,4'-piperidin}-

__4(3H)-one, MS(ACPI) m/z 405 (M+H)", HPLC RT 1.53 minutes

Ex. L42: 6-chloro-1'-[(1-isopropyl-1H-1,2,3-benzotriazol-5-yl)carbonylispiro[chromene-2,4'-piperidin]-
4(3H)-one, MS(ACPI) m/z 439 (M+H)", HPLC RT 1.72 minutes

Ex. L43: 6,7-dimethyl-1'-(quinolin-6-ylcarbonyl)spiro[chromene-2,4'-piperidin]-4(3H)-one trifluoroacetic -
acid salt, MS(ACPI) m/z 401 (M+H)", HPLC RT 1.38 minutes

" TEX. L4476,7-dimethyl-1'-[(2-0x0-1,2,3,4-tetrahydroquinolin-6-yl)carbonyllspiro[chromene-2,4'-

piperidin}-4(3H)-one, MS(ACPI) m/z 419 (M+H)", HPLC 1.49 minutes

Ex. L45::6,7-dimethyl-1'-(quinoxalin-6-ylcarbonyl)spiro[chromene-2,4'- plpendm]-4(3H) -one, MS(ACPI)
m/z 402 (M+H)", HPLC 1.53 minutes

Ex. L46: 1'-(1,3-benzoxazol-5-ylcarbonyl)-6-chloro-7-methylspiro[chromene-2,4'-piperidin}-4(3H)-one,
MS(ACPI) m/z (M+H)+ 411. "H NMR (CDCl5) & 8.74 (s, 1H), 8.26 (s, 1H), 7.84 (s, 1H), 7.70 (s, 1H), 6.99-
7.01 (m, 1H), 6.94 (s, 1H), 6.79-6.81 (d, 1H), 2.74 (s, 2H), 2.41 (s, 3H)

65
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Ex. ML4: 5-fluoro-6-nmethoxy-1'-[3-(1
H pyrazol - 3-yl ) benzoyl ] spi r o[ chronene- 2, 4' - pi peri di n] -

Wo(zmﬂ)%m& MS(ACPI) mz 436. (MH)+, HPLC RT BCE2/1B2007/003639
[ 3-(1

1t Ao ML 5~ 7r-h|nrr11
Méi—l r%zoﬁTEH )benngﬂ spi ro%c Hﬁre-6§?4 - 6i peridin]-
M3R(3H)B one, l-MS(A@Rth)ohnmylz:(@t)zz (WM-HH,| APLG RT 2] 5

FutEs, T NYR(CEGER T b7 84 785 - 82~
A 8'? 1H\Jj1 7150 (t N =7.8 LlHﬂ)fH)".ﬂe( 12y g0y 1
M39|, ABo1i7.f08|(m 2H, 6.70|(5 1H), 82780 @s, |2H) §7
M350 208 6%b0Y PCT7 TEZ007/ O3GBY | GpY- 14960) 1

5 {7-di chlloro-14' [ 3-(1
M3 JoyrBizoll - 31 yil) benzo§i 1 spi r o[ Ghr ot hel®04) - i pér i di 1] -

-n is thelfBher ontimes tNS4s8@PWAs parorddb ( MFH) +, HPLC RT [z 5]

Ex. M’fn5rH1'étﬁ§x E?(metwpﬂf [S%Hﬁﬁ?{ogﬁéf\)géﬁg@?%sécﬁd}?én% lﬁ:er_icgr,l]-jfh@H)-'one,
MS( ACP') m{?‘*&ér(Maﬁhe']*P'—%REaﬂwa 8 de, MS(ACPI) mz 473 (MH) +,

Ex. MﬁBIJCilierEthgl ﬂ[aqmH%@Sol@yl)bé&%yl]splro[chromene 2,4"-piperidin]-4(3H)-one,
MS ACP'&M1%M+§)3% %ﬁ%éﬂ%spl ro[ chronene- 2, 4' - pi peridin]-

Ex. M34(5 rQy frénethy. ﬂ%@ﬁrr}yra@lﬁ umzn@hoﬂan)re{chrpm@ R¥ -pinegdin]-4(3H)-one,
MS(ACPITM&UIBGWEH) HNSLQ: R12.58 Airlufes

Ex. M4 tXﬁtﬁf!A o&o 6}(; gl-efn}/ra%ctl %p@b%‘ﬁ lfé%&{ﬂﬁ@%@%{#@%r O%Chrlg_erndme] B-
carboxamHéLmSRTD% :e/zmma\ﬂw HPHCNVR.{ @DGE3) 6 8. 18 (d, J=2.0

Ex. M511¢Doxo l@gﬁ‘r H- p@rZzoG mé/%be%lz‘ayl] 374 glﬁyd?o%?ro[éﬂggé?é_ﬂ 4 J ﬁém%}

" carboxam 8 M F’é m/i4éﬂ M-lé—l 6 rlg\_t:a?T JG.Qur‘@teslH) 282 (S 2H)
Ex. M6ER- ma’d‘Rﬁy T3 the-pirgdcb-alyhimmydysditofchibn{ehe-2,4™-piperidin]-4(3H)-one, MS(ACPI)

m/z418(|\l,|—l;@yrm@ R’32.‘é|rﬂlﬁ&z°y| ] spirof chrorrene 2,4 -piperidin]-
CPl) mz 456 (M+H) +, HPLC RT 1.7

Ex. M7n‘§ ﬁbﬂ?@sﬁ metlhp/INN& emwl @l)ge@pylpalro[@;gnq_ne 24" fpvpengn]iﬁSH) one,
MS(ACPI)(raitd 436 (-2H)6 HPRCRT 2A5dHhinuiés88 (br s, 2H), 7.73 (br s, 1

Ex. MSI_g Zl)d7ch ?%g*?ég%rp }§3 ylg) ga)y gﬂroé %mé%e i% ;{l%énd?;_gégione

MS(ACPI)W{4565 MstHI HPL FetTHob pinptes | 3{ NMR (CDCI3) 5 7.95 (s, 1H), 7.87 (s, 1H), 7.85 s,

1H), 7.69 (d; Pseraaeb, 73oyl, Joes a0y 715 =l shieyene 14), e!@sR@UI:Q'BniH) 2.77 (s,
2H) 4(3H) -one, MS(ACPI) nmlz 478 (M+H) +, HPLC
m nutes Ex M22: 6-chloro-5, 7-di net hyl - [3(1
Ex. MOH!'13 (1diziyrazgl-3r-yjisazoy byt (pyralidin! tylnacmﬁyl)@p@[eﬁrerpérme?,4'd>im]idin]-4(3H )-
one, MS(A@p"p)H);mesl%HyS%EBIR)TM%.rﬁéQ (MtH) +, HPLC RT 2. 85

I R M L S A ———
MS(ACPI) 4/8#40- 0111, NBLABPID6 minbizs 402 |(M+H)+ HPLC RT [ 2. 4]
Ex. M1 mn%ﬁﬁﬁ-o%‘l [Wﬂﬁ pﬁaz%hé Ir)thnZO))EI é'lfglﬁ%ne_p%?’(ﬁis@BFB%?,ft'mi%ﬁrigine]-e-

I ro

€nzo
carboxylatqk(l\%cgﬁ@/zﬂ%é}%&h 4?4?0’“(%??4) +, HPLC RT 2.6
Ex. M1i7ntiéthg- 1" [3+chWaﬁ@@@l)ﬁénzsyl]zpfb;{ch@m@?g(z(n' iajld)myn]lt(&‘ﬂ) oZ’nDe&ﬁS(ACPI)
: t =
miz 402 (Ve EE&RJ—%‘%'”(‘% 84 (d, J=9.3, 1 H), 6.69 (d.
Ex. M13y 353" H«quaﬁol 3 y@bepzog(lb(S tQ’HyroB@thowp)gplromhmqm%A -piperfigil443H)-one,
MS(ACPI) hpymameHy HelQ Rensayhitsd| 1mﬁmhr(©tl:rcu§y%éos1(s mp@rgiz@el AHY, 7.89 (d,

J=7.8, 1H)4?(§B'$né ﬂ@n@ﬁ% '?j[)e 4§ ys%m( N%)H}fs 705G RN, 2982 30 (m, 1h),

7.07 (d, J=$¢pi) o 62 (-bBS)ﬂIF))b?eﬁﬂz(syZF])spl ro[ chronene- 2, 4' - pi peridin] -
Ex. M144(531‘]Qrbfmﬁetho§%( %_bgznet hox )@eﬁ\%ﬂ%ﬁo[cm’ghgﬁ 4‘2p ﬁendln] -4(3H)-one,

MS(ACPI) - Z@“&I ! T“j%spl ro[ chromene- 2, 4' - pi peri din] -
Ex. M154 73hiprostHi8-(1HMS(aAGR- Y1) betzoyBebBofchdbrere- ZHF’thlﬁer'ﬁ] 2(3B)-one, MS(ACP!)

/z 422 (M Uhﬁ@cﬁ’fz Butes, !
e m-{? IndazﬁolvF 7Y ggr R ng ‘3)8784 7h%5x\}“ 3H o[c (rdodngr?e“}) 750

J=7.8, 1H), 7441 qué@r nTOlr(@ﬁl)(moH@ (sadi®). R-801§, 2HA13 ( Mr+H) +,
HPLC RT 2.3 minutes, 'H NVR (CDCI3) 6 7.97 (d, J=7.8,
1H, 7.94 (m 1H, 7.89d,



J=7.7, 1 H, 7.81 (d, J=2.6, 1 H), 7.53 (t, J=7.8, 1
H, 7.44 (d, J=7.8, 1 H, 7.38 (s, 1 H, 7.30 (d,
wO02008065508H), 6.72 (d, J=2.0, 1 H), 2.86 (s, PEN/IE2007/003639

Ex. MRE%@? 'RUPTRY! 154" dspyragol: 3pvabenzrrispiralhmmeser 4 BiRRadi4(3Hy-ope.
MS(ACPH a1t Ob) i BPEO ROTIR Blenilytds -
Ex. MR} Fi??’s!#bm-h o§o—qq§ gﬂ% %(Tégm A@%\Q@:Q“ m)iqréﬁgo[%%rmnee 4'-p|pendme]- '

6- Carboxﬁﬁ"ﬂ?r“ﬁ@cpg ’@/Ff&%’”é?l HERE RA[ZhmiHERe- 2, 4" - pi peri di n] -
Ex. M4§: Bkhicos8-meisioATHE Y 1 H- Wrizoﬂ?—&l)l(d)d&drﬁ)]éplrofdﬁbﬁe% 22"-Biperidin]-4(3H)-one,

hox 1 3-(1
S ACPWJ%;(M&AZ% Nﬁg%enzoyﬁ]spl ro[)éhrom[ane 2, 4" -piperidin] -

Ex. Ma§: 3{[}’3 (&,H@yraz%(y)&@]zpylhq ﬁnfhmgm(eﬂ;wl-)gpuo[cmpmﬂz 42piperidin]-4(3H)-one,
MS(ACPITHARUSBIMVENR), MBI RE-2(6RRRES) 1HNMR)(¢|§@45)WVQ M; d=2:d, 3H(, ¥.85-7.87 (m,
o7 B T D S e e il e
(d, J=2.6niHA. @%(SGE*)V\D 2008/ 065508 - - - PCT/ 1B2007/ 003639, s  Ex.

Ex: MMB 3. (m@th?lié@fo%y%f 33-(tH- pyrazol-3 yl)benzoy srpgg[crrro?;eg -2 4-p|per|d|n]-4(3H) one,
wisiacr) 5B PR BT Bnites & N (REo) .37 61 93 RadH-.10 (.
J=2.6, 8.8{RHE 7REBAbI, aﬂnmt7e$br s, H)NKB3 (tﬁaCle)? B4 QL 2H=)B &, dH7é3=7(Zd(?a ,1H), 5.51 (s,

v/ H, 7.87 (d, J=7.8, 1 , 7

1. 332¥|)3H 3139(92“—? 7.72 d(J26 1H, 7.50 (t,

Ex. M3L. 3, 677’-trn_v[1eirq))xy ngth ;{yéezoljs-yl bgnzoyl]qq}ro[cl-yromsne{ &4 gmldgl]-4(§H)-one
MS(ACPIn/z 4586R+Ki, HAZ2RD 2. 1Imitlites 2. 84 (s, 2H) Ex. MB4:

Ex Mzépé: Lﬁrfcgré gr#%mg%ﬂg Ei (1?|p]yrsarz)c|)lr3 nzo S |ro[§1r%nene-2 4'- rpfp&f'lij]r]-4(3H)
one, MS(&LC%WZ‘&%M*‘%'S(%@FE}$ 2.3p miny e (M+H) +,  HPLC RT 2.25

Ex. M28: Buic@syl-BY3- (M%az@; @yﬁeﬁmyqéﬁ[ﬂ'oﬁhm[ﬁ%né 2, 51 Ellperld|n]-4(3H)-one] MS(ACPI)

enzoyl ] spi ro[ chronene- pi peridin

m/z 402 (Qr(gtoﬁ';ﬁ% Rﬂ%{}é 3711 2 456. (MH) 4. HPLC RT 2. 6

Ex. M3 frghlers- @uorqv%fs (TH ngl*fbyl@eﬁmﬂwr&l‘chl[oslecel 4'-piperidin]-4(3H)-one,
MS ACPI)‘W@)&&@@\QLH 3- l-MiLbh@ﬁZ BYi dlﬁe@ rl-‘P[\IMhr @B@Qﬁ‘a ?94 799'(Hem)d? Bd-7.85 (m,

5759 R Pty 0 9+ H} 3

2H), 769%3&9@! dal 17 3.%0@ ~Tegp 1H) §§4((gnJ gpb1H)76 69(¢ ¢=2.1, 1H),
2.77 (s, 289K2. 1, 762(d J=8.3, 1 H, 7.49 (t, J=7.8, 1

Ex. MZ@ 7- m&h%%&x-% (1~]—!‘ gyréol-%éIWenZ(éggp[}ro&:ggn%néZ 4 Rléler%AéHzéx

ACP'WPH&% NyHR rﬂgoprkcﬁcfcﬁ 29ipyteACc2 ACC2 MS(ACPI) HPLC | C50
Ex. M26* 5-hneoxya 1"-[3v( 124- ﬁMﬂd}-S—-ylWEnzc(yI]Mro(cﬁMne@ﬁ@ﬁ)—plbﬂndﬁ] K{3H)-one,

usacry R S c R i, L7 OCHB%?ZOEQJZSQ% P

Ex. M2 45-gethoua B[S (1i-pyrazol-ryi) bsen%qyasmrelﬁbr@mem-m pieayidinkd(3kiy-ers,
MS(ACPI)W/3 4 pEM-0) e LCERXT. 2. Nminufesoxo- 1" - [ 3- (1 '

Ex. M2'§|' P%fl—?lzng!azo? Xl!cér%g%y%)% Ltfn%)&yds'plgol[cl?ﬁ[orﬁe%se@t{ [pernén%mw-ﬁ—onéﬁvls (ACPDH
m/z 413 (M+H)", HPLC RT 2 3 minutes, 'H NMR (CDCl3) 6 7.97 (d, J=7.8, 1H), 7.94 (m, 1H), 7.89 (d
J=7.7, 1H), 7.81 (d, J=2.6, 1H), 7.53 (t, J=7.8, 1H), 7.44 (d, J=7.8, 1H), 7.38 (s, 1H), 7.30 (d, J=6.7, 1H),
6.72 (d, J=2.0, 1H), 2.86 (s, 2H) . 4

Ex. M29: N,N-dimethyl-4-oxo-1'-[3-(1H-pyrazol-3-yl)benzoyl]-3,4-dihydrospiro[chromene-2,4'-
piperidine]-6-carboxamide, MS(ACP!) m/z 459 (M+H)", HPLC RT 1.9 minutes

Ex. M30: 6-Chloro-1'-[3-(1H-pyrazol- 3-yl)benzoyl]splro[chromene 2,4'-piperidin}-4(3H)-one, MS(ACPI)
m/z 422.(M+H)", HPLC RT 2.4 minutes

Ex. M31: 6,7-Dimethoxy-1'-[3-(1H- pyrazol-3-yl)benzoyl]spiro[chromene-2,4'—piperidin]74(3H)-one,
MS(ACPI) m/z 448 (M+H)", HPLC RT 2.3 minutes :

Ex. M32: 6-(morpholin-4-ylcarbonyl)-1'-[3-(1H-pyrazol-3-yl)benzoyl]spiro[chromene-2,4'-piperidin}-
4(3H)-one, MS(ACP!) m/z 501 (M+H)", HPLC RT 1.9 minutes -
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acid trifluoroacetic acid salt Ex. N2:
6-ethoxy-1'-[3-(1
weékmgriazos - 3- yl ) benzoyl ] spi ro[ chronene- 2, 4' p+peTAIBhon‘]/903639a 3

Ex. Méb(’ I%X%Pr?%“égpy(% %%9“ o Sé@ge fﬂlchio%e-zﬁ @rpefrdl@@-ﬁ-

carbonitrflel, MS(ABP!) 7z 30 (M+)', HIPE RT2.2linited, 4H (NIUR (CDGH) 5 8.21 (d, J=2.1, 1H),
7.90 (s, ﬁﬂszsﬁ (29=1.8, 1H]; e %ﬁ@aﬁz 8371H§Gl' 7§](? "9—2§41|9)éxéo%3.1=(7q7 1H), 740

(d, J=7.351§ )55656?3&93'1#8{ 69 (gl J=2.0, 1H), 2.84 (s, 2H) A
Ex. M34 1 Flaarol 1:-B- (1 H)phenaiaybemoyiRpiedhesede- 2244$lpeﬂduﬂﬁf(3zl-w-dﬂlb MS(ACPI)

3) 6 7.87 1 7.8
m/z406ﬂ]§*‘?"b9 l@’i}%RTfli% 567, 49 (m (18H), W 57 750 (m~1

Ex. M@: 6,8-dighloro71’-{8x(1 (—Id),yra;oIﬁ)yI bgnzggispiro{chrgriehe-214'{e)peridin]-4(3H)-one,
MS(ACP@n984§6@/ék(ﬂHptch)T2@mﬁﬁte§ 67 (m 1 H), 4.49-4.55 (q,

Ex. M3g RS Bt Bl a0 o A R S S i P erelg4(38f)-one,

MS(ACPNITR2 449 (M+HY, HPAC RE2.ainBes, 1rb‘bft~lMBtﬂClPlClR) &7 BEAGBIMABL7.70 (d, J=2.1,
7.62\8( AR . . ) )

1H), 62&@ )qu'"?l4§ (té\és@éz) 1?? 7('%9%%(12/]'7 E'Lm&m4 ﬁ”Ms s 'TH'S] 4?57(2}](8 %H)
BOCHS HCl H 455 1 452 04 B CH3 H OCH3 H4681432
2.5 * - nis the nunb@&xampled NTI¥S t he assay was
perforned. EX. QDI 1"-[3-(1
H pyrazol - 5- yI)b zoyl ] spi ro[ chr orene- 2 4' - pi peridin]-
4( 3H) - one ER! 02-chloro7msth -[3-(1
H pyrazol - 5- W ) bepzoy\] 5pi ro[chr ene- 2, 4 p| per|d| nj -
4(3H) one, ] ( <
(d, 1 HR2-+#+
7.34-7.36 (m
1 H, 6.53(
Ex. 03: 7-c

o, ,

6. 66-6. 67 (d
, 3.91 (s, 3H)
Jjrethoxy-1' - [ 3-

H pyrazol - oyl ] spi ro[ chronene- 2, 4' - pi peridin] -

Ex. {?«Eeﬂ?ﬂ)lil_ﬁ(?? ;:54; EIW(W IJA@mb?/Yci 3 7Ksc8:2 -IA)cclz - WS(ACHEP [ HPLC
4 m . -|r. m . +

7.35-7.36 (m 1H), 6.63 (38 [2H], 6.@?-6@.4‘3 (:’?’/Z%"T') RT

3.85 (|s, |3H), 2.72-2/73|((M)1H) Ex| (@4) (min) |
N1 | /- BETOXY - CORemY -+ | -H 3~ 6dA 1 _ 432 19
mzoyl }spiroliche =214 -pilperidin]d
‘*N‘Z‘“z(g%p'aéﬁts O CHLNIVR H ¢ 343D 7. éz?ﬁ%zi m12H), 432 25
N3 B4- @cs d@(om H | 451 748 |( H)5,4.87. 361;438 445 26
3

-nlstheéﬁll.glbbe bg L{heists,%gt\?vaszpegffrﬁ(fed’" t—1+—H)—3-84—(s+—2H)

Exanpl es P1-P15 O :
Ex. N1: 4-oxo-1'-[3-(1H-pyrazol-3-yl)benzoyl]-3,4-dihydrospiro[chromene-2,4'-piperidine]-6-carboxylic

;/\3
=)

acid trifluoroacetic acid salt

» Ex. N2: 6-ethoxy-1'-[3-(1H-pyrazol-3-yl)benzoyl]spiro[chromene-2,4'-piperidin]-4(3H)-one,
H NMR (CDCl3) 6 7.87 (s, 1H), 7.85 (s, 1H), 7.67-7.68 (d, 1H), 7.46-7.49 (m, 1H), 7.37-7.39 (d, 1H), 7.30
(m, 1H), 7.12-7.14 (dd, 1H), 6.94-6.96 (d, 1H), 6.66-6.67 (d, 1H), 4.01-4.05 (q, 2H), 2.74-2.75 (m, 2H),
1.40-1.43 (t, 3H)

Ex. N3:: 6-isopropoxy-1'-[3-(1H-pyrazol-3-yl)benzoylispiro[chromene-2,4"-piperidin]-4(3H)-one,

'H NMR (CDClg) & 7.87 (s, 1H), 7.85 (s, 1H), 7.67 (m, 1H), 7.46-7.49 (m, 1H), 7.37-7.39 (m, 1H), 7.31-
7.32 (d, 1H), 7.09-7.11 (dd, 1H), 6.93-6.95 (d, 1H), 6.66-6.67 (m, 1H), 4.49-4.55 (q, 1H), 2.74-2.75 (m,
2H), 1.32-1.33 (d, 6H)
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RRO RONRS 2ROR RIRMARBR 70 WO

2008/ 065508 PCT/ 1 B2007/ 003639 Ex. R5 R7 Method R R

W 260846308 ACCL 1 C50 , n* R6 (nM RO R8 P1 F CPBT@BR01003639
2151 CF3 N-N PZBHX ﬁfes;i-gé%;l CF3S NN P3 C

Al H CH3 CH3 H <3000 1 Al HCH3 CH3 H <3000

1 NNH P5 C AOMHCH3 CH3 H <3000' 1 NH P6 HO Al H
CH3 CH3 H <3@Q0 1N\N NH -P7 B H CH3 H <3000 1 . O N.

Ex. | Method | R |R*] R® |[R*[ACC1]|ACC1]| MS(ACPI) | HPLC
ICso | n* | m/z(M+H)*| RT
(nM) (min)

01| B H [H| A [H]| 916 | 1 388 | 2.1

02 B Cl |H|OCH; | H| 550 | 1 452

03 B |OCH,|H| ¢ |H| 455 1 452

o4, B CHy | H |OCHy | H | 468 1 432 2.5

* - n is the number of times the assay was performed.

Ex. O1: 1'-[3-(1H-pyrazol-5-yl)benzoyi]spiro[chromene-2,4'-piperidin]-4(3H)-one

Ex. O2: 5-chloro-7-methoxy-1'-[3-(1H-pyrazol-5-yl)benzoyllspiro[chromene-2,4'-piperidin}-4(3H)-one,
'H NMR (CDCl3) 5 7.87 (s, 1H), 7.84-7.85 (d, 1H), 7.63-7.64 (d, 1H), 7.44-7.47 (m, 1H), 7.34-7.36 (m,
1H), 6.66-6.67 (d, 1H), 6.63-6.64 (d, 1H), 6.53 (m, 1H), 3.91 (s, 3H), 2.71-2.72 (m, 2H)

Ex. O3: 7-chloro-5-methoxy-1'-[3-(1H-pyrazol-5-yl)benzoyl]spiro[chromene-2,4'-piperidin}-4(3H)-one,
'H NMR (CDCl;) & 7.88 (s, 1H), 7.84-7.85 (d, 1H), 7.63-7.64 (m, 1H), 7.44-7.48 (m, 1H), 7.35-7.36 (m,
1H), 6.63 (m, 2H), 6.42-6.43 (m, 1H), 3.85 (s, 3H), 2.72-2.73 (m, 1H)

Ex. O4: 7-methoxy-5-methyl-1'-[3-(1H-pyrazol-5-yl)benzoyl]spiro[chromene-2,4'-piperidin]}-4(3H)-one,
'H NMR (CDCl;) 6 7.84-7.87 (m, 2H), 7.64-7.65 (d, 1H), 7.45-7.48 (m, 1H), 7.36-7.38 (d, 1H), 6.65(d,
1H), 6.35-6.37 (d, 1H), 3.84 (s, 2H), 2.69-2.70 (m, 1H), 2.61 (s, 3H)

Examples P1-P15

R! O

—
R2 o

R R7 -
R3 R4

Re R®
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PO BHCO CH3 H1060 1 NNH P10 N-V Al HCH3 CH3 H
<3000 1 G P11 Al HCH3 CH3 H399 1 N P12 Al H CH3
wQhB0sH67889 1 N N P13 Al H CH3 CH3 H <3000 1PCNIB2007/003639

P44—A-—H-ECH3—CH3—H—<3000—3 P15 Al + Cl 7033 1
N, 0 R iR the nuplenodl R { s | the géié\‘f%sf\cm ‘
perforNed./ Ex. P1l: Using Method F ICs | n*

- 6, 7-4di -1 - {3 [B-(tri Iu3ronethyl)-l azol - B-y
'] b& [ chromene; 2, &' - p{ peridin]- Q%3F0~0n3

3P
was prepaked as folljows. Tp a|fl agk -was added
3-[5-(¢trifNuoronethyl)- 72/ WJ 2008/ 065508 _
PCT/ IIR2007/R03639 1H pyragol  3-y| ] benzoic acid (84|5
my, 033 mml) and thionylichloride (857 ny, 3.0 mpt)

hdat edHt oCBO| CHf pH | 2Wur| The|.
concent riat ed| and| azeot r oped Wit h
resi due [dried under|reduged
yl spi rlo[ chr onene-2, 4 - pi pgridin -
0.3 )] was| di ssol ved in CHQq 2
my, 0.12 i, 0.66| mpl). |This

sol on was added f[o & SO HT|l @0 OEHIF Cizh ghtgride
[ 2 (to a fingl concentlfratijon of 1| M. The
t mxture was stirjred overni ght pt roam

. tterial |wag purlified by ligyid
chr omat oggap ggnatage Fllash 40,| 98:2 QH2Cl 2/|MeCH)| t o
provide theNitle materiall (96 ny, 70% .| MS(ACPI) |z

AQA {l\n N HPLE-RF2- 9 mipgytles— 11 H NVR 13) 6 7. 69

O |VW|1} L) 1T\ T\T |Z T T v ]
d 759 (s, 1t) .~y 54 d CHef Lt Hy| §80003 357 39
1

=
7.29-7. 3] (n1 1 H" 6.178 (ls, 1 H), |6.70 |(s,
Bl 2H), {2.26 (s, {3H),|- 2.]20 (s, 3H). EX. -
P27 6- chIo 0- ?Nﬁeth I-1' {13-[}5- (tirifljuorjomet hyl)-1

H pyrazol - benzoyl } spijro[jchrqneng- 2,4' -

plperldln] 4(3Fb one triflluofoacetic laci|d sal{,

) mz 504 (MrHA, HRLCORE |TH) [nHnuk3eso EX. 1 P3:
| oro-5-(1-nmethyl -1
xj)benzayl]-6,7-dinethylspiro[chronene-z 4
M- 3H) rone, MS(ACPI) nf 2 464 (MeH) +, HPLC
P4:
[2 quoro-' (1FprrazoI-3-y|)6enzqy|]-6,7-jinetfyls

rl U|_LIII onmene= 24 = p gt = ST oS —
Ve S [ 300% W +
s Ex. P5:]1 -[2-chloro-5-(L1
oyl ]-6] 7-di met hyl $pi o[ chr pnene42, 4
one trif|uorpaceticjlacid palt ,
tH) +, HPLC RT{1. 76 mjnutes '

HO A1 H | CHs | CH; | H | <3000 1
—~ N\
NH
\\1 B H | CH; | CH3 | H | <3000 1
O
/N‘
NH
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Ex. P6: 1'-[2-hydroxy-5-(1
H pyrazol - 3-yl ) benzoyl ] - 6, 7-di net hyl spi ro[ chr onene- 2, 4

wO-2pispesiosli n] - 4(3H) - one trifluoroacetic acid BarmB2007/003639
iyt ac Ev P?

WWW€ 5T A8
E[Z et hoxy- 5- (1 1 A CH, “CTH; H 621

yrazol - 3-yl ) benzoyl ]-6,/7- di metihyl spi rio[ chr nene-{2, 4
di n] -4(3H)-one trfifljuorqacetlic @acid salt, :
V5( AQP z 460 (MtH) +, HPLC RT (1. 73 mi|jhutes|Ex. H8:
1 "
Hp enzoyl ] - 6,/7- di met|hyl gpi rlo[ chr pnene-|2, 4
' - pi peridin]i=4( -pone  Mp(ACPI) |m z |460 (I\/H—D +, HARLC

' RT 2.6 mnutes Ex. P9: 6-¢hloro-1 -[z-ethoxy- 5-(1
P9 pyrazol - 3-yT') benzoyT - 74 TRt g SIEH, 0 G T 9agyTe=2
: \%ridi n] - 4(3H)-one{ MS(ACPI ) ni z 480 ( N#H) +, | HPLC[RT
2(53 m nutes Ex. P10] 1 -[é-chl or 9- 5- ({1- et hyl+ 1
H-p oby 5-yl ) benzpyl ]-6,7-di methyl gpi rjo[ chr pneneq2, 4
rone, MS(ACPI)Y mz 44 (M+H) +, HPLC
P11: 6]7-Di meghyl 41" -[3-(1 ‘
oyl ] spi rof chr onene- 2,}4' - pi peri dijn] -

S mz 416 (MH +, |HPLC RT [L. 78

mionutes Ex, Pla: 1'| [3-(1

P10 H'Nm dazol - 2-yl ) benzowi] - 6 H/} dHe Chy | 91| apadf oENe- 2,
47, piperi di n] - 4(3H)F one rifluofoaceti ¢ acid| salt|
‘ 16 (M+H)+ 416, | HPLC RT|1. 26 Ex.| P13: ‘
[3-((pyrimdip-4-yl)beénzoyljspjro[chrom
ridin]-4(3H)+tone, MS(ACPI) mz 428

3 Ell 64 m nut es| Ex. | P14} 6, 7-Di net hyl
-[3-(5-nmet hyl™='1, 2, 4- oxadi agol - B-yl benzoyl]spiro chr

P11 , 47 -prperi dl n] AMA(BHF @‘qg NE* PHiggT iz 432
PLC RT 1.82 m nutes P1 ~
hyl -1'-[ 3-/(5-et hyl -1, 2 1- oxadi azol - 3-yl ) benzo
ne-2,4' -pijperidin]-4(BH 1 one,| MS(ACPI)
n12 446 (MtH) +/ HPUC RT 1. 95 m nut es|. Bi ol ogi cal
Protocol s ™e/utilijty of it he conpounds pf Forjmula (1),
€ Heally e salts of _{the
P12 t r el msﬁﬁgo Hyj SldasBs| (3 ad are
n animgl s,| parjticularfy marqmal s | 73
| B2007/ 003639 (€. 9., hungns) y
the adtiVity {therleof| in .
knovvr td one of | ordinary skiljl in
P13 art; im,' gt t HO=RE A HV O
I bed bel o@vp Spu]igl“ Ca'-zasa%/léa h soﬁgpcviae a

t he cF(CtIVItI eg of [the conpound< of
, n be|conparied (with the activigies df
ot her kno compounds. The flol | gwi ng prjot ocolis carj of

P14 ourse be varied by those skit{eac tHe—art+—PpH+ect

hi biti on of the Act/%li\t/)itiﬁés cﬂ" E(EE] %nd<32@12 Tﬁg ACC
i aqjlwtv of the Formila (j1) |compoiyinds af
ang the sal ts off sugh |conpounds, [were
e 18 met hods based on standgrd procedurnes.
For exanpl e direct| inhi bltl on of ACCL [and ACC2

activity, for conmppungs ofgF i i tretzerm ned
[ arations{ of Aﬂ f@ra C?iglt%l!i mﬁawd 1ACCZ
kel etal puscle| [1] Prepanatijon of | ACCl |and
s obtpined fromrat liver Jand ACC2 s

t| skel etal jnus¢l e based upon standard

J procedures such as| those|descri bed by Thanpy| and Yaki |

P15

" - nis the riuihber Bitioles tHehesay W&dierfoldd: 6323, 1985) usSing the

" R A A A

{chromene—% Armperiginl-4(3H)-one was prepared as follows. To a flask was added 3-[5-(trifluoromethyl)-
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rodent diet; Cat # D10001, Research Diets Inc., New
Brunswick, N. J.), for 3 days at which tinme they are
weacsitkioed by COZ asphyxi ation. The l|ivers (f8CTARLDA7/003639
skel etal nuscle tissue

g gt? rati on; & ACC2
1H-pyradil- g HREPIBASA B T oipdeimol andieny Fhioriie 1383 a0, 30 mmo) and the
mixture yéetspteatie 60US foet adurs ahd rectoRRHture ad chraamigasd artichzettrdped with

toluene \éﬂl éf\g‘?ﬁ‘e %gldti;%ﬂ%g E’%%‘MM%%E &(Wygg ‘o?gi'\%nlilénee 4 -piperidin}-

4(3H)- Onﬁ?é?%gmgo%?ﬁwﬂﬂﬂwaszﬂwwn £Haflg("7eL) apd PIEASS mg, 0.12 mL, 0.66 mmol).
This solUlibeWys sdRicaYd 5 sdifitRR\F fhk uaa icklerideMVBR)CI, é"mall-c&féﬁrﬁlratlon of 1 M). The

resultantLﬁ%ﬁ%ﬁéés&&r&ﬁévﬁnﬁ{ Qt’ roQm %n%ré;aﬁr? yﬂt?d@ ardaé H/tas B%rglﬁgg§ [5‘#&1
chromategraphy dBipieaeiFlgsit 4t 98:3 CH.CIIMeOhdiergaivettee lite materal ®%omg, 7H%).
MS ACPr)eﬁrp é GE w)pﬂby@w‘bd @mu@wﬂq\imé RE@@ Yy, égh(§ 1108sd ﬁsom) 7.54(d,

g7, 1357 008 b 45 b BT D e et iz o 90

220 (s, B PEG with the addltlon of SO%PEG sol ution and

Ex. PEld I8 7 ity 11 -@&ﬁ@oroé@ﬁ 2@’4 ?r%zél%%[né*z@?l}sgﬁ%%gmene -2,4'-

I'S CO at’

1V t
pmendmlrdd?HWeﬁ?'fwafoegeﬂc.ap'ﬁge'a VRRP e 201U+ HE L REBSrTinMes]
Ex. Pvalt-R2Fchloto-5-¢TrmeyletbpsaroPEG) byl 6; 7sdid peisied[dhfomene-2,4'-piperidin}-

4(3H)-on@ s, q\ﬁS(fA %E)tnﬁ‘/z %‘LP I\@l—Pg LRt ETW%&@% e volume wth

eni‘zat um sul f at e (200 g/liter)
Ex. P4:g’ @r trog5- ab*dé/eﬁzm Vi)bgmowwﬁﬁgﬂlmﬂhwmrowwomﬁn@#ésplpqrw@] 4(3H)-one .

trifluoroa€J¥ié YA6/8 shis, msdAk:@Qtrﬁzlwy(wpwt, HPf.@Raﬂi.ﬂﬁniEQés 30 m nutes

Ex. P% |_1|7l%§hp i>(<1 rﬁgﬁ) S § ¥ end %g.r%\m%tgwgé)irfg‘(yo&es?g . oF’pgrE ]-4(3H)-one
trifluoroaghlis afit ealt d%S(ACBBWaéI@Q«‘WB) 2BPLE BITUni6 npigutes cm x 50 cm)

Ex. Pd: th Hg&% iﬂ @Eoﬁ!\glébe% _&f¥th oﬁ%ﬁrdﬂ%@i&%@&dm]-a,@m-
one triflu r fﬁ %WE{HES% é) ﬁ(t@lmlnufﬁse

Ex. PH GS[a+eﬁ®dy-émﬂ§‘nﬁa;n1-éﬂabmzm¢]F6 T-dirsthyispicb[¢hnoradriecfutHpipeddinl-4(3H)-one
tnﬂuoroacezlg abid sélm@l?}n& 48D MLH)F Q-IF‘L%Q?T fl '?9 Eﬁﬂ;té%ccj- or ACC2

uots are th | ut'ed m in buff
Ex. P, HO ARG PR A ey AR IEIEne Ao Jppidin4(3H)-one
, MS(ACRIY mfzai6a /g +Hi)n HALIORIT 2.6 ninuBestM di t hi ot hreitol (DTT), and

Ex. PP 6 gﬁloﬂig{ 3. ett'n%gtélg ﬁcﬂypagglrfeﬂ}bg%glg? melffs gﬁ'&[éi %ﬁ@%eﬂz 5B ding-

re-rncu

4(3H)- 0"%8?@%%4% (MABC, HRH; BT 2i8gRinutshe procedures for
Ex. P10 @G2+EfI6YG- sﬂ(ﬁlﬂetmynhmlwﬁatm VBB EhzB@R, 7- dlnﬁﬂmh)h)slptrb[ﬁlﬁroﬁéﬁba 4'-piperidin]-

4(3H)-ond ‘ih%gﬁbﬁlﬁlg/fd%ﬁﬁ OHPIT@QT‘?%%% gf the isozyme. For

assessnent of ACC
Ex. P17 Bliroetoyt 1" &Sééltl PW@ﬁqjﬂt}'ﬁb@Zprlm{@ch}? 4"iperidin]-4(3H)-one,

MS(ACPI%VEBMB){NASMTfMOjETG@B@@ute@nd | pL aliquots are placed

e 1y B0 RSB R R oSR5SR e
trifluoroaceti;adichsslt, MRS Jantaé6 (Mt 415aHRLC RT1.26ssay t ubes
Ex. P1fae§¢JD\h¢et 9 if;ép i &M@Eﬁ:{eﬁ&@gs;ﬁﬂé cF%eﬁQ@tA.@b Béﬁbﬂn] ﬁ%hﬂ%e

pot assi u
MS(ACPI)C/MZ&?%Q\W“&) 1§% 78Sty BSA 25 pM acetyl

Ex. P14 &)7-DivhettiyR;)" [a-l(l@mkthy@ Piokddfidz41c3-A et yRsHir6[chpmene Iheplperidin]- .

7 gg,ﬁg 8 - -
H3H)-one, E%ﬁﬁgm/g%%%tg@%) %ﬁi\@np?f?gtée S the addition of 10
Ex. P“BLG oPimsttyl-t (e dd . atexadiageld- ﬁﬁewé'wﬂﬁehra@e%%érn'meéleml-"r (3H)-
one, MS(ALTIY®/z 446 (\a+H)7, HROOWRT €95 hiiitdseacti on i s term nated by
the addition of 50 pL of 6N HCI and a 150 pL ali quot
of the reaction mxture is transferred to gl ass
scintillation vials-abBidogicelPmtegolsd to dryness at 90 C
The utlf|t9 lof @& c&rﬁ@ei:hdé‘-om%ula (Th@adkd &Qnﬁéo@h&aw &c&asae caRlPthe

SN A 0 SR g T M T —
CA) are added, and the radioactivity is determ ned
using a |iqui d scintillatisn counter. Tubes that
recei ved HCI before ACC served as bl anks. [ 3]
SpeC| fl CI ty for ACCI Vs ACCZ [ nh| b|t| on. The

Y s - rwL v S N NN



Measurenment of ACC Inhibition in Cultured Cells The

ACC inhibitory activity of conmpounds of this
wonvesrsses, and the salts of such conpounds, WRET/IB2007/003639
cells usin t hods based

(e.g., hurgﬁnsg%ngglglamﬁ?s r@%ﬁ &yﬂg tr@fggﬁﬂcgnvegﬁqp@ assg@dmown to one of

ordinary skill inltyezretevemtartf inglgdingciberim vittoeedld t Vo dissayts hiesdsibed yelbhneSuch assays
also pro@ée § Aking vﬁﬁér&é thd ah:ﬁvdléé oY{h%%oﬂB&Jn d biko %Ig bﬁecgl‘? bt %n&)ared with the

ngoun ornul a was con I rme asur |
ac“"'“est%g SFH?”PY"PW'BPOL@B?rpounds and the salts of such
The fallowing yniecolst dan pf ewesetbetvhkedfbytimat skiledah theaeti 0 | abel ed
fatty acids fromradio | abel ed acetate in cultured
nannallan hePatocytes or in cultured human hepat oma
f&e 4 0881880 ACL2ne ( ATCC HB 8065). Direct

The Ameﬁamctmy di&le%ﬁhul@@lé\c@ﬁwdﬂd@a df‘t]{is inver(ﬁerh | s ittfedafté SGuch

compous VB RS bIEL oyl b el AR o e
mh'bltlonmé@pé?n@éﬁCaIastUltxb éorlqsledottnds offoemuta (i@ waRCletérminied using preparations

of ACC1 irBmG&liv& dnaPlodi28@nd htkeleRPSBsdd, Ssues. [1] Measurenent

[1] Pr%g{&{t@%t#(gé%ﬁ%g@ gﬁ‘ci \Alggg ol t I nrﬂ Irar’g g{:ﬁlgllahqlij rég(cj:ZC\:/v%s Iobt.?;uned from
rat skeletalmusglei lmedwwatsmyare pragedures dmuthhﬁmasoﬂnd(b@ Thsmpyf and Wakil (J.
Biol. Chehhﬁed‘%@‘racﬁazéeiéssl iy tRY foliRARH {etﬂ&i | I ncor poration of

%:P d%? etate into saponiftiab pi ds essentlalldy
Male 51 SEBPRIGE02P) 5.8t Theipe 95 B e ien 0 igh porose dlet (AIN-76A
rodent disty@4ti¥a31060 (, HesemcdDiets lad.,.Nei Brafeuik, R oS @dys abWhich time they are

sacnﬂceoq%%éﬁa%g ?ibn P%é ersf E) r?bmé pl!'ljagdr‘g Fﬁ%leéaigiuf%cle ’u?ﬁue \gvor ACC2

preparation) SEE IR f'&%eﬁyn 'S%P‘dd me% wferqdcpalinad@R§). énd Repogeaized in 5
volumes 6f¢loh®g@Hiibn buffel G0mN b&é@nﬁﬂ%sﬁl@t@@ﬂ%, RY niM EBSAMO mM 2-

v G P B8, 8] 0 SRS AR ALIBRTEG e s o oo
Ieupeptqupfﬁcpt@mR@rgi arﬂ@ypsgﬁmggVVallrg@g)Iendarrf,gr ‘g@@@@cpt #C 2 All syleskfiuent operations
are carrieBlogt £ °at ﬁedﬁﬁﬁabédété)g mbde 3% Xath G&'pb@t/tc\!\@él%et%e glycol {PEG) by the

addition oﬁ?l;)fz ﬁr?gl n egu 18?]? enﬁtuglega s%ﬁg@b?nﬁgd%d %t EH"Lﬂq} supernatant is

adjusted to Gfit R @ il t@(ﬁﬁﬁiﬂe‘aﬁ-ﬁ%ﬁdﬁ&@ velitiod ahdstated fons mieutes.ciha pelle? (contains
ACC acti 1 1$—C&l€é{5@fﬂl E\tﬁvtnf&b%tl&gét% OQ@QE%'F'Z@ 'nﬁ&utéé:’ Finsed 9@ Sed &)Ioadogbly

distilled 5% CO2 |g1EIcu bat or Wlt di um an es on
stiled WARE G AV s REGHEHY GUHRURS | B BOT 69 BB erigeamele volume
with homegedizatmn buiernéSdmanic® 8&ate{2D0 ghiter) Ik élcwtdy addedywatibihgl e\fidy 45 minutes

the enzynﬁa?ﬁg EMI@E@E‘));/ cQﬂnfG’gaaY %rgfor B@ﬁunﬁﬁg 'af‘fﬁ dod X I @X@gﬁrﬁ%%m 1({ ml of 50 mM

| aced ont ai ni ng

HEPES, Fﬁ@& 0d d‘ﬂMQJ A d1 b FM@BT’&@@F Qo%ﬂiye?rowﬁw@ﬁm@d 88 e.&eipbwex

column (2fi.cnok 50rerd) PhamriaaPistatgvay Nebi Jetsey hadw M@]leﬁhﬂﬁda@é )E[THERE ARE 13
orresePOLTERLLys SRS SReSFR SIS e i o
desalted %Ym%PfﬁP%aﬁ'%ﬁﬁia@éw 2iaugy aiC7o o lmmﬁ@mt@y wior ko wpenirdzen ACC1 or

ACC2 anqabtalérenaawe‘a‘ Ulted th BOWY b@tnll mrbufférfésnt&axﬂg |5@%1WHEPE§P&W g 118¢hm

oot NSRS B Sl bR STl g

serum albymiar{B8A) ad ddreringtiiateidat 8H &3 foo B0 minutesom t enper at ur e;
2] Meel¥h?éh+éh€o? A@J@'nmbnﬁ&ﬂ $ﬁ@5&€é&ul;é% f&'n?e%%urﬁ‘r@r}:léc?i' mllilb’it?@r?ar@r}i%CZ :

hexane to renove

nhibiton GG KERBIPSET 44 oHICRSY 16 RG2TE GPEBERHEmontof ACC Sciviy snd
assessmepias ACEGuhatitme teshohpstreisale gisselvad hialimetaylslifokibe (DMSO) and 1 pL
aliguots ar@%&cé@ﬂ?@ r£1| ;?cwﬁ?oﬁ lle @fu?ée) Co;l-tgb‘? tJbgmn?é 9 {JE?PBH%B alone. Tubes are

contali
incubated afc’r?oﬁcrm agongan H@?GWJFQ&'@H pash. Allgssay., tgbem reggfve]t39 L [gCpubstrate

buffer conthiftgse sl HEPGSHHL wm&ﬁnﬂrwgdum&‘i\ﬂﬁb&gsst% ghras mM DTT,0.75

o ss KRB AP 368 LG Bl O et v

pool ed organic fractions (containing protonated fatty
acids) are dried under nif4ogen, re-suspended in 50
pL of chl oroformmethanol::1:1(v/v) and applied to
1x20 cm channel s of Sl I | ca Gel 60C TLC pl at es.
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integrated peak area. Inhibition of fatty acid
synthesis by the test conpound can is expressed as the
WO Qmus@as308at i on required to reduce by 50% t he -dpau/1B2007/003639 « v o
saponifiable |ipids

initiated &mﬁe %'gc] f?o::ﬁlz)f éb Hbﬂ p(%g { eﬁg# gqc?lgn]p eparf,-%as ‘il?‘e%%*ﬁ?ﬂé\%\‘ﬁ After 7:

minutes thé remglioniy ter@matep bp tmaidltmm af BRiubiof N HCI amdcud S0uriediquot of the reaction

mixture |§§%r}s%rre@'t(f §&ds d;% §IE\%§W5]£ af \{gﬁér%éf o) ?{g&p‘s Q{ébd‘*d,%ll rjﬂnea'sﬁ hour.

S 1SO romtissues

The dried,Yjgfs arf; tb%k@%ds%@) ofgyatefantha e m'QQﬁ%Wsﬁa%é'qwgtswt"'aWb@'d
(Beckmat €ogiter srice IFetigton nargcdredded,hand trghadibsctisityos ghierarimidrusiag a liquid

scmtlllatl&?&Yjﬁ{e? 'T%B%st tﬁat r?c%'iv%d H%Pgéfc?r? Ce:aéeWea %Is Slah% the presence

t ase and radio | abel ed
(31 Spa@@t'taf% ACEd ys é\lcé?é’ infubitips ethetspecifiglly efransompongidor iwhibking AGRT vs ACC2

can be détamq.eécd bs/ doﬁ@brmgemb Ednesntiationss tdst @o‘irkt%ﬁncﬁl%q@l‘e@\tb MBIt B0% of the -

scviy S8 ELBSA oh B0t 5Pt o8 e PTh B2 goyp rupoune
required tojihihied0% of theiadtivityed abeliawet dAGCEan be readi | y ~adapt ed

to cultured cells by those skilled in the art. Acute

i n Vi sessnent of I nhibition in Experinental
Measurerpent bit By activity of conpounds of

The A’CEIISthIW\”AG!ﬂIVItymf campbutdseof #héd ingentidn, aod the Geltsod snctsgonpaunds, was -
confnrme&)ﬁ cu Q(E) e'll@us\(r{ rQetpyds%\ééé Esl(t)agﬂal‘afpr(w%@uré aibér ekér“ple since

ACC cat%&zpﬂpélfsé corﬂﬁggglstgyb th éf)?y;tlhggq; f f@%cqu{%{] the, /nu\g\(qﬁ:tlwty of the certain
compount® bi FarBulb &t ehs @tnfisrh adislernh easpiiRel Hisil$ of doiposndsdahe salts of such

compoungé W gre%%gtshegf%% %nz?qﬁac}lg]lgb%écf t%{l)hgc(PMOH r%glo?ab%%d a?etgljgﬁn cultured

mammalipierstoclen il ALl raSSe heesems sl obiie HemGareh ina (ECC HB 8065).
Direct aséﬁé‘srhéﬁt)éf ﬂﬁlohﬁ@oﬁ@?ﬁmw&ﬂ% &ils tsbiated| lfrBMQ@*sl!léé;ﬁhat an ?e §.@er and adipose
S I t he I | on O
tssue) o2 sobesRlngsif Bl SN Hoterd PuBiS EE 0 BE wedlb Bealpechce
inhibition jnreelifiigolatef fremghase tisgueat ed mammmal s. Direct. assessnent
[1] Meeéurérﬁ&t of ﬂaapsdl&gynmg.e nmlbm{;% damgaieéug %ﬂ& LA s|RkHsR is assessed in

) t
cultred atyBpIa SRS 968 RLITBE BRI Srde Fhe Somimeet U by agguring
incorporatiapi @i §2- ré]agetatgkmib edrmihifiakls tlids) essentialyl asréddpusiy slescribed for assessment
of sterol s@ﬁtﬁ@&@l—@%d%@gt éln@lbmeH @ﬂarhﬁc&r@s%é SEUSIHRS: Pe@ag %@al C'C Lipid Res. 40:

| evel s as a conseq uence
2435, 1949 Wit e QI B R o BREiop IS A SRFRoTEIAI P S Ui B EeRmPle, Hep-
G2 celis grovini ibiTt 150Taskd ardaeleaded be trpaimirdatydnt bs pregibedlyadsacriled (Harwood et al.

Biochem. (Dggma)col Bé’ %3§ @ézY 'f%?t p&{as%@%la\j Xﬁ)ﬁ‘!sRéshEO rzﬁ § MQ@} taPerE%eded in 24

well platew%deaéw qf |1t29<1Q)fce'iSWéG”c?6Prﬁ@m*ﬁi@>edd'F i PW“SOfleW@ﬂWP@iﬂd Deﬂh@:cos '
minimal ebdt@tidl alddm (Df\/IEM) glediLANPMEVIGediGa ﬁoﬂlﬁmﬁ@ A% hegdndtsivated fetal bovine

serum, 2 ?"%Eﬁts @\rjtlarrxl\ gg/ Zil_bl ) thcm&?o nd%{/se %Sé as Eg S5 tgé%ﬁg@a%éw(?h medium

changes qnectiye 8 |60¢h5 MH thigtpe. rcatttma%/req@o&&&ﬂ% } caiuance sedeaintanedRg 20% cell

viability (Tiryllan M@ sy Sffﬁfétonpblnfo%/BYth@ﬁiegluﬁ){ﬂehﬁ)%cﬁadd}@glgééd'vﬂt‘ﬂtfﬂe;é‘h medium
ni mal s a

containing 3 BSEE bl BBt e PR UuPr A 1 o Medi

containing ey@j.of RHIiCIrtatate (857GIN6J) isbfiddy toieewh incuBpticagued. Platek are then sealed

with paraffuﬁtosévﬁwaévgﬁé?ét%nf érfar@e@QE ||rﬁ:§be%d"§i r37 E@%r@heu%ﬁﬁﬁﬁ -geffe shaking. After

Jackson

Bar Har
incubatior, G SAIPEF A SoREVISH Sy AGHTIC SAICHIIEREA T 6T5 RKCHb BrhH, glowed fst
by incubafiveetd iousd &1701°C asy thieh ®$ beerfitia insoidior it roam terderat@MMixtures are

transferreE{%?é%g%n&Jﬁ% ﬁ&ﬁ%%'ﬁs&téégg)g'ﬁ%%% vﬂﬁé%rgﬁe?%rﬁ‘fj}% remove the

nonsaponifygbledipid (p-grsbieiesterak Pesrsd qa@nalcwwt@@lrprws@mqher aer-seponifiable
lipids). Th@@n@urﬁﬂﬁcﬁ]@&lsspha@&oﬁ&ﬂlﬁ@ F@y 289 &@mme sal@@l&a@i&iuﬂé@toﬁal—&fz%y addition

of 0.5 ol S NN Fsitp fing v Ulos BE pelpreflpes o SiyiHh P At s three

in vvater) -test conpound. One to four hours after
compound admi ni stration, af®mls 76 WD 2008/ 065508

PCT/ 1 B2007/ 003639 - receive an intraperitoneal
|nJect|on of O 5 n1 of [2- 14C]acetate (64 pCl/n1 57

Y o o o



absolute EtOH are added to each sanple and the
solutions are m xed and all owed to stand overni ght.
woeebwsmeswsn et her, 4.8 m, is then added to eachC$fammbH003639

times wnﬁ]] ‘ﬁ%‘?‘gﬁexg]ﬂ% %Eﬁqk%{ %@%{g&?a%{ugnggk - ?a;p\llré?gqor{;fgrlz:;ﬂlegl fa];ts(/) arzmds) are dried under
nitrogenrersospendgd iIBGE0 wa lof ¢higrofbror:m&thananut ®@&v) ahbl@pplied td 1>@0tcm channels of
Silica G8bE §LE Bfé‘té%t Bﬁe\'nnialls @31351 ge?MH '%H'ﬁg([%% %h)( (f ifwere included on selected

nonsa%onl

TLC platpg,ag & &@P%W@’k@ﬁoﬂé%?‘ét?%werﬁrdéﬁ?%ér"‘s,hexafﬁ-‘tld@f]w@ihef :acetic acid
(70:30:2)) ain ddexp and Visuabie forirpdick)ive fattyeadida Y vRSly s ehird ass@rmdﬁctmear

Rad;oactwg Ahﬁ?z%'r péifg lﬁ‘gé‘a‘?tﬂ&' b §‘¥\/§J T&§Aar;@|re%|ortsgr&8{o%tztltgé p8§q< Ipgagion and
integrateghpegjf arg. Inpibpijign of ity gs‘(l(i pyidiesig by ihe test gernpaning lsan ¥ e8pmadsedfas the

concentr@inréduirdincerieb@te by 50% tROGINCE- 0t g€ ink8iB6rbiel Mo sapomgable lipids

nt al ni.n pgoated fatty acids) are transferre
du"ngth%% ou”"cugago&paﬁ?'? (?atl on vials, dried under nitrogen,

12] M@ﬁg@meq@j majpnyl-GdA mOdLAnpj‘anmlmilonl in qlulﬂudadsaellsnDiréd:t absessment of malonyl-
CoA productidrin cé‘“%dsola?@cﬁf?o‘iﬁﬁéiuésotﬁatreﬁﬁér%@% 4 \ﬁ#lé%nU %Hlﬂgseat égueg W 8o not

tion
Sy"*“eS'zﬁflﬁ‘Ewg Ty Bysk?' o), t'&’B?ﬁSUEﬁH"‘?“@"@%W@%‘éeé%O'h@ rqdilabeled
palmitategio theenesents o purifed fttyedidtsgnthetakecmd b@dl&l@%lédﬁ@edﬁemcan also be used to

determm£ gCé‘hﬂl tlﬁlEnﬂls léo@fe%rfﬁmt%s%qls%&rs%s gUély Peaé% l?ed CfM@barry etal J.

our I nterva ween ra
Bil. Cheily 8§ 8251 FSBBT ST he RIocegiD 28 dphgtes igowhste Tsteshe culined below and can

be readilCadgptednelsuliafedtclis HyrteeRRkillskEA eheeir@l uat ed for inhibition .
of fatty acid synthesis as described above. As shown

‘ bel ow, these conpounds were all observed to inhibit
Acute in (IygeASSGRANAELPTACSE Inhipiiernin Zxpatisnental Aninals. Per cent
The ACGhhHmitoryQH1tiAG o€ €t polindyl dp tHid iVENti&H BRPHB @al&tof %momomds can be

conflrmecggn?/ lﬁggv@%ggn oféﬁelwﬁélgto g@lbgémeeatr%ﬁy ﬁgn&g{ﬁdgmta%p stimulate .

whole bOMP’@h@q'd Qisiation esngonetbedsi bakedodnt standaidrpresegenes.rfon txdmple, since ACC
ca’talyzes&!h’lal ﬁF&' o‘émnﬁterd%gp lﬁ%%'ﬁ)%%ﬁgslsqf fattVQ!:n&’@ We /Pgreo g&@ﬁ}‘&t’(ﬁe‘gg

compouny Gl 2y G e HESPU of e bRl g inyentn, and he st o
such comgéuridetia bremers tHecprmatibm ofigdio Iabs!ed;taﬂy adidsoiri radio labeled acetate in the

livers oftrﬁagyﬁ{aﬁin% to radio | abeled palmtate in the presence
rified fattépam d synt hetase and radi o | abel ed

Direct aisggwer@wadne labeled malopy- oqustiondtost fapiqdabejgd@cetate in tissues that
either do {erghiiler bhdadipase tisxus portdosBgAthaszeaty addisby. S@ftd Maede) can also be

used to dét«'?\]ﬂ:rﬁ%r Adc ts]'bg'?ré m‘}rrloesg'tt@%ms q?rﬁc@retﬁﬁg? mg% %l %QeVe a&ﬁchnsequence

of ACC ingjtify siTasbe maf?n[/'ﬂoﬁwe%aj@cbfﬁecﬂhacbmhlbapm 9f capriting- palmltoyl transferase
-~ 1 (CPT1 )ﬂl}é"érﬁﬁﬁé that-tdtdIfdeb tHefrate Mm@ RdacliNh &hto@ﬂhdmh &nﬁb&& Bxidation, the in

vivo ac’uvn? ok ﬁ\ cXmagﬁ‘%Qstth?rm%th?r Il 3% aitg PF %JﬁH Eﬁr;w%@% can Fﬁ &qnﬂrmed by
measuring thelg_alglgystonmcreﬁse Heoutitiadtipo ofdsityl asivs ph e spira¢ ef enbrdyf @rassessed by a

reduction ﬁ]@é’&_fratgby,qughe%t MtedictiMigi tol, 2.0 nM EDTA, 0.2 nM
NADPH, 1 ng/m fatty acid free bow ne serum al bum n,

' 4.4 pM [ 3H acetyl - CoA (. about. 150, 000 dpnm nnol ), and
[1] Measpiemept af fatty agid apithesissishiigfionria bxpeyiment@oghirsaia ebarghraivn of [2-

14C]acetautz ﬁ'ﬁ satpbﬁ‘i Hlﬁe ﬁﬁi&sr A%l |lVII§%§Egm%FSr(§8téD’ﬁf’lﬁ) p{:ﬁ%’%f 2Go/bi e,

ver an

Sprague DBy eV alARE OMHIIFE Hierdiesioncasaf ralackebp Labs Bar Harbor, Me.) can
be measuras péyextially ia® prebipudly diéﬁcntﬁﬁdi”&r%lébéslsmgnttdﬂ ﬁeﬂalu& St s}hﬂ@@u& (Harwood et

al, Blocherln ﬂtg@acﬁ 50’&2& %%ﬁ q?% ogﬁ al Blg‘fhre% P%arwaco 53t b:?QSéIG% 1997)

with the followmg modifications to allow for assessment fatty acid synthesis. For example, Sprague
Dawley rats are administered a 0.1 ml per 40 g body weight of an-oral bolus of vehicle (e.g. water or 0.5%
methylcellulose in water) + test compound. One to four hours after compound administration, animals

76



77 WD 2008/ 065508 PCT/ 1 B2007/ 003639 the extract to pH
6.0 with KOH and centrifugation to renpove particul ate
Woesﬂsdmﬁos Reacti ons are initiated by additi onPof/IR%07/003639 -

receive a,&'f ?tralpen oz%a S,Pll QM of 0 éﬁlkghe'gﬂg%ﬁat%éﬁaéi’c%mi égfg{]c%ﬁio%ép@e hour after
radiolabel @gmyiniséretiah, blymala @retaaomﬂcad bSO pAspbyfxiafion/arfdiive) 0. HOY @er aledes are
removed Hha %Sﬁgnlfﬁalam’d @& Sorl 120 hiiRELsG Y Eﬁﬁtﬂeﬁs MNaGHé Q\ftgt%oﬁiﬁcaﬁon 2.5 ml of

etrol eum e

. absolute%?(?lg Frp\ﬁ“@Sﬁ %gacﬁjﬁypqt:{g:@%tpee g@u@@% &8 dRixedzRg allowed to stand overnight.

Petroleumesttter,i£&iph s tben adoed scdakh banhte plitBemB@pey A& FidBshadkBevigorously for 2
minutes mFﬁ EHuGHEB L BET0 P f?ls!aeoehaw n‘{OE %Qﬁ/‘fal% iro?% nkn%teas P20 ant petroleum ether

ass tube cont al
layers, Wg'é“ EXHRIP. Fhledtj’é%lapon'é{ﬁ@e bids (§19- @ﬁoleﬁﬁ@' (Rei-ssbalame eofesterol precursors

and othepiamseapbsifiable IR}, @rer refloled and QMbéidéiiCTlﬁE ieHaﬂidg%ué!étﬁ'la%/er (containing

fatty amd% Hlﬁlq s]a@?sl %c%d?fgegiﬁg-lizog aafd?‘gon o ogﬁ2 Mh@@nm%xmwp times with
4.8 m! of pptqﬂqqun gibemiThe p@!qd@mgqn|clj|iagho(npéqomamlglgrmqtpnaﬁvefbttmldsﬁ?)a JIransferred

to liquid $3InBNGGN Giae] d%leﬂ |uﬂ&br HFProgém dissbivaB il 6r%0a BQiqhili ¥&ktillation fluid, and

assessecfift o te SRl Sobivblheveatintes BT o sy aratsvninesis by he est
compounf igixpiessashasahie pariceniatiorGeAuird dultedudeday 809 thédpigst‘Clacetate
incor ora%éirmekl nifiable {r
- p o rod %}%e bf %ggfﬁgga@% ?[ogteli\%%ggkgeﬁéeﬁ glabelegg%tétg%jectlon and
ZasmWﬁEHPporated i nto paln1tate during the 45 ninute
Someicomphatis ofthapre3dHtwefeivallitas ik BABIbn of fathPddid/syAthietls as described
[ ' t h
cbove. o b Breo bR e breThiobesnlo b W R Rl Yy aios i
vivo.  of such compounds, can be further conflrned in vivo
by assessifg the abj partant ﬁhﬁibfﬁ% PBRERIIRHIBHLATI0 | nCr ease
fatty aci d|Hompegnst ontl;m yi n net hods{ based on
st andard pnocedures, For @Q/E?ml On?%‘a shift from
t he oxi datiion A36 clar bohyér at e {0 t hesoxi datji on of
fatty aci d$Orzq rt—fromfatty acighsynthesis to
oxidation, (tthere isl a decreaselin respiratgry
quotient (RQ #A44tiqg of CO2 prodlictiof?82 consunption.
Because faitypaglds are iTn a npre reggyced gtate than
car bohydr at-e eH—as—glucose)—there s greater
~anmount of_ ny Tﬁm donsuned for pach & progquced and
therefore A | oer RQ If an anipal i838tiliZing only
car bohydr afe g ROt —whereas—-F an‘ngiﬁal is
utilizing vaat y acids, RQD.7. us, the RQin
ani mal s, incl lﬁ:ﬁ ng{ humans and corrpaﬁ@-bn anijmal s, is
an i ndi rect measure of type of er—bermgutilized.

— ~indirect-c s:-commonl y used-in ani mal-s;
2] MeqSH{?ma (ﬁ B‘l%@%{? prgélc{l?{bxgl@blgcm in pXRerimenialanimals é:\);tgﬁft asg?qsment of.
malonyl-Co prodaction & tREesThas sithes ko (d.@ divériand hdipasettissur)lor &d @dd éynthesize fatty

acids (e.g tshé&taﬂﬁ@é’c?e@%ﬁr‘éuﬁ@s%%h‘o‘ﬂ?et Fc%ﬁ\%%n#rﬂfﬁra@&‘%ﬁ% ?al&lﬁé n the

tion from oxidatiron o
presence ofphflef ey 26 Sﬁ"&‘f‘etﬁﬁﬁr\ﬂ'é%‘?"é%@%ww Fah. wpgisebeaet aetemine
ACC inhibitibrf indiack tisssienvad previo @@ tribeo (M&teartyree at pEmdl. Olem.©58-8291-8293,

1978). The %ﬁﬁﬁﬂ—hé dre t@%ﬁﬁ@h kl&}l(ﬁ% %%P?En Hrec? %s!naaesgrtlb%%tngplgsﬁugew of fatty
acid SY”th%ﬁﬁdﬁh"é’WB GKRESIMenigl aimals alvave Briefls @rtays erd ¢arrR@ outis popiisate in
stoppered §ays 0§ tﬁiﬁéﬁm’@dcf & rﬁﬂtuﬂ%‘é@ﬁt@h N 11025 ki er 209! rhid WotaSsium phosphate

ot o BB g A R e B L e
serum albqgrgn gt ;g\g [%ﬂaogfyf Cq/a(;gbcehtﬁjmomdpmhﬁa:d;)uaireim]ptopdéte\qhﬁﬂtﬂes of malonyl-
CoA stand®@ @Vte@?‘tbé%&@&sﬂg%ﬁ'e%cts% pRbALY ﬁBl'angf@égg §vaer 449 skeletal

ocol i nvol ves adn1n|ster|ng sin
muscle) th%@Fﬁ) GFRECEBPEh VYR L0 peeandsAlenE asrvawtep Y isbPyixariFiag the tissue
under liquid sitregenahenregtractint 0 dyof peidphdd trsamoweithos mf sf@% @Y HCI8S4h4R0tralizing
g are housed under standard | aboratory conditions
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adm ni stration t hroughout

soparso s, e SR BO R SSTRR Ao KGRl Joessts 04pQssg ot oom
temperature,ranld éhecketuen stpeetditaat is atoyedpd igot° Cd.mmll angly$ifeSesdinl (é)btnb@bncentratlon is

determlneQitUsﬁ\H rl‘.N@') F?Jt %ggn &(Aqmé&&% FE[?‘éé}éf deut dgeé\{ugé{%ﬂethﬁ % e£pe§ fied by the -

re sacrl
manufactvféﬁ@w'ab'fs F’BWH'}']%Otsﬁ&ha'éqscMafW se6m Kelirgpwprive aehvity Bethe test

compoundsd ik aétemiitiey by&%tlsﬂaa&ana%’é @n@élﬁadqlt&%)"tﬂ %g%eaflhdsét A %J’rhfjlebﬁlfo\c/mcentratlon :
n stalned w udan
between tRQ ?eg?c%n{pggr% oé g&! {g tké/ ve% -trear“ C(JE (H ar IUHV est. 1958, 7,
[3] Chrzmic PSSR Ofpaé\ﬂ@éhﬂoselﬁmtlh efficagy frorebbitsr Emdernarisinatd thesanti-
atheroscléﬂét%%t&ﬁél 8fla b&nﬂ%"@) &oﬁiﬁ@&r‘&’of'ﬂﬁé AGer@Bn, @AY B3I W@w compounds

edu
ot st e Bl o TR GG Sk bl s o reduce
the lipid dgmastiemin rabbitfaata Malebiew Zaaimid/vhnte rabigts @enfpd anitkt cataning O.Q% ~

et SRR B SATBASSOR B K863 ) B B e v
ear vein apq lofahplagng BhnfsisiRtel valHenArn getemungddramihgse @mifes. Thergbbits are then

assigned to treatment groups so that each group has a similar mean * SD for total plasma cholesterol
concentration, HDL cholesterol concentration and/or triglyceride concentration. After group assignment,
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NR2OR R R3 R4 RS8R/ (1) or a pharmaceutically
acceptable salt thereof, wherein: (a) RL i BCHIRGHY7 / nn 3 §349
whados/o6ssyano, Cl_3 al kyl, Cl1_3 al koxy, Cl.3 haP@HIBQ907/003639
Cl1_3 hal oal koxy, Cl1_3 aIkyIsquonyI- -CO(O
rabbits ar@@@e@fllgwng] tﬁ§} |cor@pou‘5lﬁgw9rp as gpigten] qﬁin%q»rd)n ﬁﬁ@?ﬁlﬂplch of gelatin based
confectu@rptdoﬁﬁ@rébblts FdEI6d brilyithe dosMdt Jehialebd ibthé Fasa oRhe;gelabn catdetiion. The

cholestegcgl{%gggnu %le%nc%ﬁt%gxfe{ alpn%\/rwthathﬁteép% %g%’f a]dm:fmﬁkalfi;fljt fﬁa:%éh%t the
study. PR@marcbole%@hl and@eﬁﬂebrcmﬁe Vgluas caDbe defgmyneds) apvpoittHurng the study by
obtamm%lb'@}zﬂi frofrihedm@h A e4r véinl ABer 08 PBhtky lthe raggits %ré“éﬂcﬁﬁ’delﬂ and the aorta are

removed m}qaqu%%é(garc% y;bq.'%rﬁm %Ehﬁgl ﬁé éﬁ%cﬁn gﬁﬂey (flésaned of adventitia,

opened mpgltudmally gndsbdrstaitadtivéiti SudamiVasalesaibéd beHeRbEN el dl) (LR 1Invest 1958,
7, 42-47?1 Eé ﬁtro? h%%bme%%asqazﬂeﬁlly ?L%ﬂﬁ{aéﬁ %{ @é%nometgy usmg an Optimas Image

Analyzingzjye ?CeS%‘& ﬁvsrewg') rﬁef’\"‘i?&é’ﬁ'dld&p‘?mpﬁ f? 'Pﬂaiedatfvea reduction in
the percaﬁttsaﬂél&dareet Qaih@ it codpdundeadeirgdriuptie campeatisaralikythe control rabbits.
(e) R4 is H halo, cyano, Cl1_3 alkyl or C1.3
hal oal kyl ; (f) R6 is taken separately and is H OH,
hal o, C1_3 al kyl, C1.3 al koxy, Cl1_3 hal oal kyl or C1.3
hal oal koxy; (Q) R7 is taken separately and is H, OH,
hal o, C1_3 alkyl, Cl1.3 al koxy, Cl1.3 haloalkyl or Cl1_3
hal oal koxy; (h) R5 is taken separately and is a
4-7-menbered heteroaryl optionally substituted with
hal o, C1_3 alkyl, Cl1_3 alkoxy, C1_3 alkyl-OH C1.3
hal oal kyl or C1.3; or (i) R5 is taken together with R6
or R7, and with the phenyl to which R5 and R6 or R7
are attached, to forma polycyclic heterocyclic
radical, with a nitrogen-bearing ring wherein at
| east one nitrogen atomis bound to a carbon at om of
sai d phenyl, wherein the nitrogen- bearing ring is
optionally fused to cycl ohexene, 5, 6-di hydro-pyridine
or 5,6-di hydro-1 H pyridin-2-one, and wherein the
nitrogen-bearing ring is optionally substituted
i ndependently wth one to two oxo, halo, Cl1_3 alkyl,
Cl1_3 al koxy, Cl1.3 alkyl-OH, C1_3 haloal kyl, C1.3
hal oal koxy, 4-7-nmenbered heteroaryl, 4-7-nenbered
het erocycl oal kyl or phenyl, wherein said phenyl is
optionally substituted with one to five R10, provided
that R5 is not taken together with R6 to 83 WO
2008/ 065508 PCPCT/ | B2007/ 003639 3 G3 9 forma
benzotri azolyl or a benzooxadi azolyl and provided that
R5 is not taken together with R7 to forma
benzooxadi azolyl; and Q R8 and RO are independently
H, OH halo, C _3 alkyl, Cl_3 al koxy, Cl-3 hal oal kyl
or (-3 hal oal koxy,
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provi ded that said conpound is not 1'-(1
H 1,2, 3-benzotriazol - 5-yl carbonyl ) - 5-
WOreaoRos3sspi r o[ chr orrene 2, 4" -piperidin]-4(3H)- BP@I/IB2007/0036390 3639
6- chl oro- 7- met hyl - -[3-(1 H pyrazo)-4- )
.yl)benzoyl ] spi ro[ chr onene-GALAMMSpi peri di n] - 4(3H) - one;
6, 7-dinmethyl-1"-[3-(1 H pyrazol - 4-
yl ) benzoyl ] spi ro[ chr onene- 2, 4' - pi perl di n] - 4(3H) - one;
We claigr 6, 7-di methyl -1' - [ 3- (1 H-pyrazol -
yl ) benzoyl ] spi ro[ chronene-2, 4' - pi peri di n] - 4(3H) - one.
im1l, or a pharnaceutically
1. Aacé)e"é’ﬁ'frgnﬁav"ggqp?&frﬁ?eof wherein R5 and R7 are taken
together, wherein &aid optionally substituted
nitrogen-beari pg riNg optionally congains a second N,
0, or S heteroatom ni trogen- bearing
ring i s optional MG xene R6
' 5, 6- di hydr gs pyr id 6- dij hydro 1 Hpyridin-2-one.
3. "A conpouhd of ,. or a phar mpcey
acceéptabl e salt wherein, RS A

ar t aken
clic™radi cal
-is | Hindazol yR3 1 HRbenzoi m dazol yl qui nol yl ,

1, 2,3, 4-tetrahydroqui nol yl, qui noxal H i ndol yI ,

2, 3-di hydro-1 H benzoi m dazol yl; | R8 R?

H benzo-[d][1, 2, 3]triazol yl,

6,7, 8, 9-tetrahydro- 5H-caréézol yl, 2,3,4,9-tetrahydro-1

of ﬁgxarmtag uh[:éily%c&}){aggggk' hef2bf Qrﬁ@réﬁ’loxaz ol y| and wherein

ring of said po
(det & @clyéghi @aha@uaa%.| 12 8KP b GHREXY: {1 sh%%%{'fyl Gr-eplogloxy
Conmlslamylg_f[fo@l@l-m(a)H oC(@OPhadlkghcrephichyl altieyeimsai@ pheall i optionally
t.he polycyclic heterocycllc

Sas tl?tdol nﬁfevrh1
r adiSUe Liesv& ‘18 a"Cy" substituted 1 H-|ndazolc¥l
(b} b@azroIR]%aiaMewentMOHr hatl 6Ya0, Grs alkyl, C1s alkoxy, Ci haloalkyl or

2 3(/4 ﬂa|g§f((g%hydro 1 Hpyrido[ 3, 4- b]|ndol yl. 5. A

(Qal tR @H% Bearle ea%in]@p%qeﬂgentl( HpB%ﬁoc %ﬁsnocé éfky%egkﬁp @1 3 haloalkyl,
OCHZ34.; plipaliRikyi G1.std]kylafopyl-, GHB(Q)H O@@Cmﬁlﬂyl @&@)W R'% or pheny

H. theé QJHJ&%HQ i0d tlgieﬁw Qﬂlblstltuféﬂ with BhéfoTRe®t i cal |y

) the
S‘)S;Eﬁ@p R Ao SehraCl AT B PR PO RReT R Crs BRAH
ni t rRdban R'@are talgenitégatheo pith Urﬂ}ahtrqgec tonwhichtbeyare gtieghagd tpform a
0, 9,36 m;{f.,%[,g H%g}cogn(g, wher ei n sai d nitrogen-bearing

r|ng IS optiona us dto ohexene,
Rl et pyanp 1Hé‘"<é5'r°r§16 ?ﬂ?%‘%ro 1 H pyri di n- 2- one.
G@Wa@felyanaumm BOH, 0rioaC phaiyings e elkoxyal.ahaloalkyl or

( : .
acce Hg salt thereof, wherein R5 and R6 are taken

t oget! '%é‘lymn said poI yclic heterocyclic radi cal
(@5 R'Hs taketeseppipiely ardp%*b&%&am BecRYW (G2 8 %MQ' ?%?ﬁ‘?‘o‘i’

2, 3-¢li, hmggmox;l, H benzoi m dazol yl, and wherein the

nitr e bear i n 0 a
Bt ,ngsa %}1 §85r§%lytebv\g %da i és In%ﬁf%q{ :{gaiy %hh aﬁféﬂb&ﬁute(‘j Wwith
20081am665m<ypcu BIRRQOF.- ma@g Qs haloglsits el °bf O ai m

S  BeaRIAL OBGS With REbY &7, BECRIRE RO Fl@er@ﬂbﬁlvhtchﬂs and R® or R are

e e ey a0 BBl g ragporin

C aigasBoneniirayep bamiabautlitcabarporaatom aditl phenyl, wherein the nitrogen-

t herb%glflrig rwg% c%t@?_%ly L@E(&@?_ﬁébﬁh&eng‘ @lbodlra@’@pﬁlﬁm%i’gﬁ -dfH9diro-1H-
pyndln-2 -one, and wherein the nitrogen-bearing rlr?g is optlonally substituted independently
with one to two oxo, halo, C1.3 alkyl, C1.3 alkoxy, Cq.3 alkyl-OH, Cy.3 haloalkyl, C1.3 haloalkoxy,
4-7-membered heteroaryl, 4-7-membered heterocycloalkyl or phenyl, wherein said phenyl is
optionally substituted with one to five R™, provided that R is not taken together with R® to
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10. A conpound of Caim1l, or a pharmaceutically
acceptabl e salt thereof, V\herel n RS is take
waepaeises y and is opti onal | y substituted pyﬁgzﬁr/m2907/0036393 i 3 9
i m dazol yl, oxadi azolyl or pyrimdinyl. 11. A compound
of %rﬁi %éﬁotru@iolﬁorﬁmmedlazobjaéddwr@mM@Bﬁ is nohlaken together with

t her
opt 1oReIorY “Sebbr el B ool yi or i dagol vl - 12 A
(i 055 @nd RoBredhagipandently "d)ral hﬂ'ﬁaqgm?&/bpﬂ TPy é@é‘ééﬁ%%
sal tcgh%gga&y vvherel n: (a) RLis H halo, CH3 or
P HaR S A TRRUE S L <1m32a69%8'05§%9m&ﬁ2 00 A
meaimxpepird[chivenenerd, 4t pieeritiioh-HaH ror®; 6Rlor7-ReityIN' [ﬁdmzpvﬁéd-“-
yﬁﬁenz%ﬁ%[&)@or@ne 04 pRed @4(@9—%% isCadimpthic - E39(1 Bikpyeazelad-t
vherein: &% |_§| I; 9 2 3
wpRpy ISRl o a3 PearoR MRyt o7 iR iaors-
YBergogjsillcrubrhemeyd 4-pipe@BGH)-on€( O) CCL. 3 al kyl or
phenyl, wherein said phenyl is optionally substituted
W th onetof|ve R10; (b) .each RID s 7
Apempesingof i or arhaymagekiiqally geperfablp Ry isﬂere%ewgefe'" R} and R are
it Qs ekiet, vﬂferenr(‘éa@odﬁaﬂ\auahtmmyted (hittpgérRbamanidy RYy eptienally eentains a
%F%@&E 808 el ey SN padiyehul i ool o o
@blkhyexgnd, Bnginydro- pm@@@yHS S-dwv@mpysd'aﬂr&'ﬂ? .
-C(O NR11R12, or phenyl wherein said phenyl is
AR %aité?lhg gttéagrg? b %l:u;‘? abBulL biPinler, whdrdih Hbhd R’ are
thikesieqetide whergintdaiipoggychc @ﬁWWYC“Q)'?d‘F&lS Htadagpl, dHepenzoimidazolyl,
%ﬁ%gp 1&39?{&‘5ﬁydrd/&uﬁ1@ly ?ﬁn&bﬁ/f PgeolyR 2)8kiilgArd- Treleranienidazolyl;

T.bttﬁnpg[djﬁ &4l @%@a@ %rahyzg”@s%ﬁ%%?zo@?% PE228Rydr&=1 H-pyrido-

Batopnauny ot mlquxlazoI\(I nd Rheiiein th nitieden;begkging ofgaids pquygllc
qsterﬁ&lu?b rgfﬂlzé? JI;Y%nanf fdosfBiehs taken separately and is

C1_3 al koxy, Cl1_3 hal oal kyl
or Cl_3 hal oal koxy; (g) R7 is taken separately and is
Keorf¥duntiad TairfC, 0Ba phddphceuliallpacdekiokly salDhemoh aherginkie polycyclic

téet%ocycl%ﬁ@gél ?sglpﬁgﬁ%\(l}g stp tuth 1 Hs?nc;aﬁ&ﬁ N 1R 88FoMiGlz¥lyRmd-inddlyl or

opt i onal
2.3 4 9-tetrahydro-1H-pyrido[3,4- b]mc}/oly P y substituted with

A compound of Claim 4, or a pharmaceutically acceptable salt thereof, wherein:
(@) R'is H, halo, CHz or OCHs;

(b) R®is H, halo, CH; or OCHs; and

(c) R'isH.

A compound of Claim 1, or a pharmaceutically acceptable salt thereof, wherein R® and R® are
taken together, wherein said optionally substituted nitrogen-bearing ring optionally contains a
second N, O, or S heteroatom, and wherein said nitrogen-bearing ring is optionally fused to

cyclohexene, 5,6-dihydro-pyridine or 5,6-dihydro-1H-pyridin-2-one.

A compound of Claim 6, or a pharmaceutically acceptable salt thereof, wherein R® and R® are
taken together wherein said polycyclic heterocyclic radical is 1H-indazolyl, 1H-benzoimidazolyl,
1H-indolyl or 2,3-dihydro-1H-benzoimidazolyl, and wherein the nitrogen-bearing ring of said

heterocyclic radical is optionally substituted.
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10.

11.

12,

13.

hal o, C1.3 alkyl, C1-3 alkoxy, Cl1_3 alkyl-OH Cl1.3

hal oal kyl or Cl.3; or (i) R5 is taken togetpemmnh R6 nn 18
W(mrzooﬁmssmd wi th the phenyl to which R5 and RGPOT/1BH07/003639

are ached,_ to forma po cyclie terocyclic

Pr%oaipean ofGi1IR 72 OfA PhagBRERY fw@%%@otti SeP Thseat; wherely the polycyclic

Hemychomaadrcral isroptpmallyedubstitutsd Hdimdakzayd a car bon at om of

said phenyl, wherein the nitrogen bearing ring is

optional | fused to cycl ohexene, ydr o- pyri di ne

Ao‘iomPBU’Bj iHgj@Soora Hllllaﬁ?‘icieﬁticﬁuyzacé?iéab'ea?ﬂ‘! ”Wii%?fé’i"i?r fhe

(@)i t rmwn @R CHRGr ®CRG i s optional ly. .substituted

I ne to two oxo, halo, Cl_3 alkyl,
o %@ ng% &E\Q%%&Cﬁ%ai“’foi Cl 3 hal oal kyI clL.3 .-

(Pal (Ballsc(idxy, 4-7- rrerrbered heteroaryl, 4- _menber ed
heterocycloalkyl or phenyl, wherein said phenyl is

tion su stit ted with one fi R1Q, .provige
PSR 9 E At P 1al T pp e k%R faken
seimnateiv iandmswlpwnab)r substiiged pyazptil, imidéaplyl, aratigzolylor geimidingit
R5 is not taken together vvith R7 to forma
benzooxadi zoI 9 and RO are independent |
Argompping é§ %aéihﬁriﬂ Ceyigally aggapigple salbihers éi‘ih8'§i’k‘§l‘s taken -
separat€l} add h&bﬂmiakpscgostltmeujp}(r&)olyaormhﬂameut ically
acceptabl e carrier, vehicle, diluent or excipient. 14.
A pharnaceutical conposition of Claim13, wherein R5
AZRmppundgf @"#“&Rér?r?@Q@t‘ﬁ%ﬁ‘“tw%ﬁé?‘@ipi@b@eﬁaiﬂtheﬁ?@f y@y@n c
(et et @q—ycriblopcn@@tiaraiis, is 1 Hindazolyl, 1 '
H benz ui nol yl ,
(bf ﬁ Z_‘%@?@ﬁ roGC r%“gi yl, quinoxlayl, | Hindolyl,
(2, 3Rdisi'rydro 1 H- benzoi ni dazol yl, | ‘
H-benzo [d][1,2,3]triazolyl,
[o 5H-carbazo| yl, 2,3, 4 9- tetrahydro 1
AiEi-h Wcﬁg’cg[cgmﬁgsgtjopr?a'gf)wn%r benzooxazol yl, and wher ei n
(1) heArpmpagdnhdyartiiefgrmiang of said pol ycycl ic :
heterocyclic radicgl is optionally substituted. 15. A
phar maceutical _conpdsition of Caim 13, wherein R5 and
R6 are taken tB N erein said OpoI ycyclic

Rro-1 H

substituted. 16/ A pharnaceuti ¢l rReof Cl ai m
13, wherein R5 an separately and-i$S optionally
substituted pyrazolyl, imdazolyl, rzol yl or
pyrimdinyl. 17. A nmethod of treatifg obqeity or a
condition. of being overweight in a'manmal 'in need of

sucé a dhéﬁﬁﬁc@ﬁti&buy BERADICLIMARr&&E SwiRgdh:ni stering to the
erap ticaII effective amunt o%
Y A
PCT/ | BZ@@HW@QIB)@QI- -@@)HOC(@DOCR,E aRyIRY PRy, RBerRip sR@ HREny! is
optionally substituted with one to five R'®;
(b) each R™ is independently OH, halo, cyano, Cy.3 alkyl, C,.3 alkoxy, C4.; haloalkyl or
Ci.3 haloalkoxy;
(c) R? and R® are each independently H, OH, halo, cyano, C,.5 alkyl, C4.3 alkoxy,
C,.3 haloalkyl, C1.3 haloalkoxy, C4.3 alkylsulfonyl-, -CO(O)H, -C{O)0OC,_5 alkyl,
-C(O)NR"'R", or phenyl wherein said phenyl is optionally substituted with one to five
R10
(d) R and R" are taken separately and are each independently H or C,.5 alkyl, or
R" and R™ are taken together, with the nitrogen to which they are attached, to form a
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14.

185.

16.

17.

w@1008/068580xy, Cl_3 hal oal kyl, Cl1.3 hal oaI koxy

or a pharmaceutically acceptable salt thereof
wherein: (a) Rl is H OH halo, cyano, Tﬂll:kyl m -
((“Zl]/ll&()o7/0036396 R
al kyl sul O)OCl 3 al kyl or phenyl,
4]-¢ Q%Ebﬁlgﬁqgegcydl% Iy 5

wherein sa nally substituted with
one (eb fR \)%HRH!P cyanp, eactkyiRY@1b Baloalitybpendent | y OH,

hal qf) CWHQtakéﬁs&%a@kéﬁyAnd i<H, GH, @llalﬁoé-)[y all@ﬂ- C‘?’%Qﬁ&@%hwwoalkyl or

or koxy, (c) R2 and
|ndepen3:éﬁ$F°g *YOH, hal 0, cyano, Cl 3 al-kyl, Cl.3

al kdsly, R*is @kMepaﬂate}M gnd isCt,. GH, halop@J.skadioyly C1. Qilkéky, C1.3 haloalkyl or

al kyl suld. onyiba) CO(O)H -C(O OCL_3 al kyl,
- C{ O NRL 821 YA henyl wherein said phenl IS

opt il nalﬁ Vs ?W?grﬁfeé’c?”ﬂn'starﬁ -Grembgredihgier %13(b°Pt(QH?"YF§E!{St't“ted with
and R12 haloeCtadigh Cs.¢ plasxaf ®(|,)alkaroH ac,g hadalkyl or Cy.s; or

i nd n%rgthwen'_tlo%rthﬁ?%tﬁ Rajarlﬁ/’l anﬂnth%%%ﬂg g?vﬁlcﬁr?eand Réor R are

t ake itfogen to
attach eégaqhsd o fin 2 Powcvphfrﬂﬁt@fe%@bc rﬁ@p@f\wmmlwen;bpanng ring wherein

§1 el) Rl4k laSlekbt oh@hlﬁogeﬁ\ya@di@ss bednd3to @'c&%bbn aforr(ek s8id phenyl, wherein the
rat e
ol o CHlogasfhdyifubd’s bASEA SRS, Bl B & P abjorc Hiape o
hal oal ké»@ydlhy@@)ﬂRwrld'@ &-Meeand:,\elmelatreln}troaardbwnnainng:bloptlonally
Ra: 0, | Esub%tlf&{eléﬁde diegﬂyavlnﬂﬁ%g to t@%g{?%h\%looéldﬂllyl ., algéxy3
al Oa
127 ek %'@”% G oA Sy, dtmenberedhoispoem
hal o, C1-73nahtbw¢q heBiro& clablkyby phe, @heabik yéid ﬁlﬂanyﬁi 3
hal Oal kMﬁtloﬁélly@&bgﬂtut&f wn(h' c)ne %an)eq?w %Eﬁ/l@g& the dh*F]{g tggiather with

ar e at %a@ﬁ%@ a P%‘Zf”é'g 'yé°’r5’otPVé%‘P?'€Z%?’é’r F?I@‘Q@‘Fq tﬁat is not taken
r adi cal togwhérwith Ritt foog @melmaxadiegolyi agt wher ei n at

| ea@)‘ ROBG ﬁ?g Jr%&@&nﬁ%r‘&ﬁﬂ 6Hbﬂér15‘% t %g@aé JH%QY Oﬂélglalkyl or

sai d phenyl e’ 'nitroge
opt i onabyhaaakew: e8d cycl ohexene, 5 6- di hydro pyri di ne®
@pr 5 parclatudcany dcddptaplg lchifiem vehid) Qilusanst eabigiesd n t he
nitrogen-bearing ring is optionally substituted
I ndependently w th one to two 0X0, halo Cl1_3 al kyl,
A pharmagguiient jomioBitign gf Rgim GrwhereinR° laad Baaﬂeyaiken@zge@er wherein said

pdial&ia hkt@bb)tychc ferdicalTE AR SR LI, eﬂ-ﬁbé?ﬁ&bﬂldaz&yﬂqdﬁﬁim Ie red
e en) |
18 B REFYTOSR o P BR “TpaehES B S bR el e
“'t MIZO'RBU |2$3]tﬂ@'4‘0l)ﬂ Bkl 9tatgbydnepbHusbibhzdRe, 2 H4,9terainydro-1H-pyrido-
[3 h-%ﬁlﬁ&gl){l br%’e%dﬁxaﬂflyl ank ‘Wﬂér‘%iﬁ’iﬁéjhlﬁ‘ nweaﬁ{bq'lr@ P Yhid Sgyéyaﬂ:t

er wth

hei?é?f‘é’gl?i ‘{iﬁai\?&pwnaﬁ‘gﬂg’s‘t(t}‘tfd R8 and R9 are |ndependently
H OH, halo, Cl1.3 alkyl, Cl.3 al koxy, Cl1.3 hal oal kyl

A ,S}{arnrw%leﬁt?bgggn%glm}?(?‘f Cll%n% a13T\M?eréTﬁkh glgi R4 argta@(.%mo:bgther, wherein said
whe
polycyclic heterocyclic radical is 1H-indazolyl, 1H-benzoimidazolyl, 1H-indolyl or 2,3-dihydro-1H-

benzoimidazolyl, and wherein the nitrogen-bearing ring of said heterocyclic radical is optionally
substituted.

A pharmaceutical composition of Claim 13, wherein R® is taken separately and is optionally
substituted pyrazolyl, imidazolyl, oxadiazolyl or pyrimidinyl.

A method of treating obesity or a condition of being overweight in a mammal in need of such

treatment, which comprises administering to the mammal a therapeutically effective amount of a

compound having the formula
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18.
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RS

RS R?

or a pharmaceutically acceptable salt thereof, wherein:

(a) R'is H, OH, halo, cyano, Cq alkyl, C1.3 alkoxy, Cy.3 haloalkyl, C1.5 haloalkoxy,
C1-5 alkylsulfonyl-, -CO(O)H, -C(O)OC,.; alkyl or phenyl, wherein said phenyl is optionally
substituted with one to five R';

(b) each R"is independently OH, halo, cyano, Cy5 alkyl, Cy.5 alkoxy, C1.3 haloalkyl or
C1.3 haloalkoxy;

(c) R®and R®are each independently H, OH, halo, cyano, Cy.; alkyl, C1.3 alkoxy, Cy.5 haloalkyl,

C1.5 haloalkoxy, C1.3 alkylsulfonyl-, -CO(O)H, -C(0)OCj.5 alkyl, -C{O)NR''R™?, or phenyi
wherein said phenyl is optionally'substituted with one to five R'%;

(d) R and R™ are taken separately and are each independently H or C,. alkyl, or
R"" and R" are taken together, with the nitrogen to which they are attached, to form a
4-7-membered heterocycloalkyl;

(e) R*isH, halo, cyano, Cq3 alkyl or Cy.3 haloalkyl;

() R®is taken separately and is H, OH, halo, C4.; alkyl, C4.; alkoxy, C4.3 haloalkyl or
Ci.3 haloalkoxy; . 5 .

(9) " R’ is taken separately and is H, OH, halo, C4.3 alkyl, C4_5 alkoxy, Cq_3 haloalkyl or
C1.3 haloatkoxy;

(h) R%is taken separately and is a 4-7-membered heterbaryl 6ptionally subsﬁtuted With

 halo, Cy3 alkyl, Cy.; alkoxy, C4.3 alkyl-OH, C.; haloalkyl or C,.5; or _

(i)  R®is taken together with R® or R’, and with the phenyl to which R® and R® or R are
attached, to form a polycyclic heterocyclic radical, with a nitrogen-bearing ring wherein at
least one nitrogen atom is bound to a carbon atom of said phenyl, Wherejn the nitrogen-
bearing ring is optionally fused to cyclohexene, 5,6-dihydro-pyridine or 5,6-dihydro-1H-

pyridin-2-one, and wherein the nitrogen-bearing ring is optionally substituted independently
with one to two oxo, halo, C,.5 alkyl, C1.3 alkoxy, Cq.3 alkyl-OH, C,.5 haloalkyl, C4.3 haloalkoxy,
4-7-membered heteroaryl, 4-7-membered heterocycloalkyl or phenyl, wherein said phenyl is

optionally substituted with one to five R', provided that R® is not taken together with R to

form a benzotriazolyl or a benzooxadiazolyl and provided that R® is not taken together with

R’ to form a benzooxadiazolyl; and
()  R%and R®are independently H, OH, halo, Cy.5 alkyl, Cy.5 alkoxy, Cs.3 haloalkyl or
C1.3 haloalkoxy. '

The method of Claim 17 wherein said mammal is a human.
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