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WO 2005/116034 PCT/IB2005/001469 Tetraazabenzofelazulene

Derivatives and Analogs Thereof Field of the Invention This invention
weetates tangpmpounds of Formula (1), pharmaceutical compositiongB2005/001469

comprising the compounds, either alone or in combination with other

pharmaceutical agents, methods of use of the 5 compounds and

combinations, and intermediates and methods useful in the preparation of

the compounds. The compounds of Formula (I) are agonlsts of the

cholesystokinHRESAEIDRTA 4 RIRS

example, for weight managemﬁatdaﬂdlﬁ\mvmtment of obeS|ty and

. asgpcilestilingasss Backaraiand elthad ﬂY%ﬂé@M@é&Mdé&:&éﬁmpnsmg the

comp unB ¢ nealth concern b r?aLf%E% %#Sthn%%%%ﬁ‘a%g&?c% e”"? ds?o(t:luse o the
alth'risks. Moreoveér, o may a ecta person’s o? Pe hrough

C@mp%m%anﬁﬁfmw%\iﬁasaéwagw%ﬂ%m BAtNFEE H %@H‘HP&B@ g he

. compaodial, Theademoraiadbroigeriininatigmi Bl sity ot sys@iiraighi{ GCE-A) receptor and

are theeRpsNNrdetined ROy Rass nFeyLBM by eh s tareliad witBnididdociated

diseas%gdy fat and serves as a measure of the risk of certain diseases. BMI is
_ calculated by weight in 15 kilograms d|V|ded by helght in meters squared
- (kg/m2). Overweight is typica¥S44#g PRALSMY5. 29 .9 kglm2, and

olidisitihissty pie gty adifiredthsensivl @b@&kgfna@wetaghewswneegapd associated

“healthNationabldsait, obadng n@%@&%@?ﬁﬂ@t@méﬂm%@ﬂﬁghﬂﬂﬁtéﬁ":ﬁh@imy and decreased

fication, Eval nd Treat 10 ht and Obesity in
phys'c,gde Wguralulgg aév‘?’ E#Saég‘%é%%? R %%gﬁongn%ogw\é%%é gg??’ment of Health
artPesilyARho¥ERR BN ﬁFB"EIBH&&ﬁW%BV 5%"!6"87’@3({@%585@ R E correlated with
total betlydid stiesmvisurrdatmaeaiie sitharickits casteoritisesshvaliMiriskelcreterbby weight in
kilogrdiRiteddey agdubyhintalieesatiestehige. andadeleseenisdn asiadinga mi of 25-

29.9 kﬂﬁr@r %%d%&&(@i‘@%%éﬂ?d%@ﬁ%sf Qrs%ﬁﬁ%%%gm%gﬁ'&? %%@%’Ha%t%‘:waf Heart,

dren and adoléscents who are defined as overweight has more than

Lung, 88?18f88d§ﬂ*?88“ﬁ1&%3?ﬁ/ Fe7BIne500 TR B RN DR TaPEA Higgment of

OverwsiithlcasttPessibamdiiiy e &gt RIBRPRIGIVIEs Tl R @iseadeersiohease! Health and

Humabhigérebelasie mivandidigh ldeaedgarassare, occur with increased 25
fr%ﬂ@ﬁl%'&le@f%%%gh& 9@!@@@ @%ﬁ%@%&@ %Q}R%%@ ngﬂot Iimlted to adults,

normal-w ht subjects of similar Also, type 2 diabetes, previo
but also Eg chi é A an %?o gscentst P an ec; deayexcc ;%l to(fah qanter or %isease
considered anadd ISEASE, as incr ramaticalty in c

COnt’%dﬁmé?ﬂ?.g@%?ﬁr@@ﬁtaﬁéﬁﬂﬂi@ﬁ%rﬁﬁ‘d’@b‘ﬁgl%?féﬂ%d ADSUIMMRE NS Rpe than

doubid! diadzettesedtihag7icentlybbacs pettmmatédithntovetweaitistadelescenisverweight.
Risk FRANE A% chaase Qﬁmﬂ'@ﬁ‘g{)\@}é@fw&'m fEobrRse ﬁ’f@b‘&fre TB&ir with increased
e AR A LA IR s

Also, bas g B Bfﬁ}’é%ﬁytﬁ‘a}ﬁgéf SR aneddRcar Man Héﬁ' %??edr‘FféPéa%*y in children and
adolegrenisiblovackagitchedifitne ond eherityces afsebitigked triveightobebess as recently
been SdiEkuIEAANGICHARIS. St RINEEERRSHl TalRaBiTl SRuaHIHY dURREIGHCH obese adults.

The p‘?‘éoQ RgTEnslon, {AW'? WQ&%A%BQ&HPQ'M%BSH?&%‘%&'@%@%ost

II’]SU n resistance, glucose |nt olerance yperlnsu inemia, coronary heart

‘mme%?é%&%eahﬂ?ﬁ%%€8t89|g"?flﬁ’ﬁ@@éﬁ?/@%‘éeé‘f‘f‘?éﬂm’é’%‘FFb‘I?&"ES\Y&Fo‘ﬁé%"’a‘ discrimination.

chidlersaystitbssibivoldlithiadisalibogoraguystss ftheitis cobateinit ve attesgas such
individapReReall thERSREAIRI IR aiiRMs (@athbladnie) dirnaseper@indarasigiemia, type 2
(non- ;&&nﬁ%re&%r%eﬁ@%%@ﬂlsQW@%&:BE@&‘%P%@Q%&%Méﬂﬂ&&%ﬁb%&k&a&omnary

disorders as depression eatl{%g isorders, distorted bad

heart %ﬁ%?f&mi’%%ﬁae%‘i‘é 8% ?%e?{wa £'t? gﬁhstroke gallstones, chole cystmg cholelithiasis,

gout, osteoarthritis, obstructive sieep apnea and respiratory problems, gall bladder disease, certain forms
of cancer (e.g., endometrial, breast, prostate, and colon) and psychological disorders {such as
depression, eating disorders, distorted body image and low self esteem). The hegative health
consequences of obesity make it the second leading cause of preventabie death in the United States and
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consequences of obesity make it the second leading cause of preventable
death in the United States and WO 2005/116034 PCT/IB2005/001469
Wimgastiasdignificant economic and psychosocial effect on soci@yr/8emsps/001469
McGinnis M, Foege WH., "Actual Causes of Death in the United States,"
impary A RigRili97iy eo9tPric2td g9 B esBeRi/ e FadetgRefelieRinnistfoRfege WH., "Actual
Causelisd dsatthathetjuirestraetrhemviig reduceitsagsotjated health risks.
A"@w lgvgedghs&ewém Imm.yﬁmn%mamt% P@Su@éﬂl@ associated

.heaithgns hou v%z: ?t o%ra]a gnn?rgwgt roxte ocgzrar%:%vg%: UL% in Is of obesity
abo IC ues O reauce o Sg/ rela ed mor Ity an mor?arp? ?toﬁas o
maﬂas%@ﬁ%ﬁdwwm%ﬂéwae%f% PRy RHpEde b%"cé‘iﬂu%@l%ﬂ%ﬁﬁ’éiﬁé‘ morbidity and

mortaitetéiekdyalsbsyrsthiehfatlif oo gibodgeclyoiochpsessantalgrichpipic metabolic values,
such g@%@@%@'@w pldghsRsduie haliewrd habaanbfd HateR it ALIREHRANAB-10%

imenmna% é/geéggg mgé{drewgeqcr% morb| |t%argcc)|rg'réqrtal|3ymcrprrently available
prescription dru ?? S'for Manay |ng 0 eS|tyg erally redvice weight by

pricHERRYY oG &Fﬁ@%@%?%é&?%?@”&|8?§F5}W3F%ﬁ5§$fﬁ$ﬁeS’Qtﬂéﬁpy primarily
inducisgaiehitty et by ensrgatiat \siah aptiw ibwe|Sabkty Bregiiceph bn @cserdigsimaptic levels of
norepb@ﬁhnﬁ@rs@%&fﬁﬁ'%rﬁﬁmUﬁil@ieﬁﬁ@@r@ﬁ%@tﬁf@@@ﬁt@HW%ﬁt&%@@p@n@ 1D, and

2c an%q %’.19 231 %@%‘?&g&ﬁ% tbE(ER %r%o?e6¥9k35$ 8Pat'”tak‘?et?l9/ ERQUALNGA “The

satiety. See, e New Era men macdlo %
New Sra i (P RIS O T LoD S HRESS oy By, Obes Res.
(supnllfesﬂés(mgww\d%émagwaﬂgems(e@g dl@tie/dhsdpmptmzﬁmmmtmmmetrazme
mazirRBe BEHPRERRFINRe Laaziddokiagdahentereing)ask Bd e gstaii®itceptors through

the profIRIIGH &Q!a‘?@éﬂ&%méeré?éb‘iéjoﬁﬁs@}'Q&éﬁ&%l%t& rt%kg!i}uﬂl LLOTRHNHine,

catecholamine release. Older adrenergic weight-loss drugs

methaTRBHERIARA PRSI RTA A IR %ﬁ&%@ﬂﬁ?&f&?ﬁ?@jﬂmmﬂ%ﬁmﬁf 0 fonger
recomgprisige bacduraphiherisiiphiRgicatiuse nddohgemine conrindaeiatiabita listh gprotonergic
agentthédislo efdineis atpese:, enibimginevansbieexfaséluramine, both

SeERlpnsLirnRYents) %sggrg% Lﬂéﬁﬁdgmpﬁté@s aLe, 595 langesavalaniso

20 Cholec is a brai n e that acts as a

stok
neurol S AR o TR R T AT SR REROR fa%s?*wmgho*ecvStOk'n'n
is a p@éf‘i’ﬁé’l“ﬁﬁd’%ﬁé“ﬂ@'ﬂfﬂ'@@F‘F@W@L&‘%ygf@ﬁ%e@qﬁé%?s%ﬁg? {CAS8pREE-33; CCK-8;
and Cihigtagxiditsdiffanenttipte sgotiderfbratisgoh difaring dpagth sl cSEKADB5S is the major
moiec@t@"?o%? ek -5t &6 KaBounsl Q%B G Eh HFIRESMSOBDS e.g., G.A. Eberlien, V.E,

Eyssé?er% a(r)m #] qgoe eﬁ] %fggrgé}ﬂs (PBS% t% 8 Igé‘é/ SM’] sl%esns hgrtari]gf ec?% Wi ere the O-sulfated

olecula orm ih man ut not In pig cat e or rat'intestl

octapagids G145 & IR 59 e ??E‘S?E@éi‘éﬁ?’ﬁhé*ﬁ%@é%‘ﬂ” foipis =5 3 gastrointstinal
satietPleptides 9, pp. 993-998. CCK's peripheral effects, where the O-sulfated

OqtaReRHER hévwh-Ba Isciekavradauip iR RIRAPBENALS oY Hl AR G RIRY RSLinum in
respoé?&4&J%@ﬁ%@éﬁ?tnﬁ%ﬂaﬁée%ﬂw ﬁgéaa il A25.05e8 RN Gt S&nitates a

Is released from mucosal I-cells of odenum and jejunum In

””’“b?é%&ﬁ%‘é”?SSaC?ﬁB’éﬂa}?&ﬁ?cﬂfHﬂS’/*?rFi%%ﬁ%é%dt&?%{%“r fﬁP HERF IRV, mediating bile
emplyida Fomraheagalidl 0K, iaiitatradhslvasalstdiotsspensarciionibapedasas, controlling
gastripeaipgieydigesinnoang regpie pamnhiriake wachidisgsnadighngdilahe CNS (centrat
newomg%p@ J@@@g%@mp&{ . regulating the release of digestive _

enzgy mes fré) %gfﬁncreas controllin ﬁhﬁ%asmc empt){ Oég by regulation of

thg BYLHE SPRirfery A Reh QL 9eD I RIS RERIRTEFHRE RIS (central
im'““iﬁ‘ér\?ﬁﬁf§9§@i?ﬂ%é‘%@@afaﬁ@rmph@u IR AR RN, Iesidagus, thalamus,
parablaebial fautnas e euckessa satisnntahigeations! 3z iacteding thewcrishradius solatarius,
vemr&%ezﬁaéﬂmr&% SgpiuRYy AMyGiaka Qlfa@%yﬁ@%ﬁw&}%m% 11-52; J.J.
venadHAEUS, LRGP ICENS [BRNGIC LS S REIAENE DGR YRASShasgen and
S.N. Schiffmann {1992) pp.38-56, Eds, C.T. Dounsh SJ Cooper S.D. versen and L.L. lversen, Oxford
Liniversity Press, Oxford,

Neuronal CCK is believed to mediate a number of events within the CNS,
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ventral medulla, and spinal cord. See, e.g.,T. Hokfelt et al., 1988, J.
Chem. Neuroanat.l , pp. 11-52; J.J. Vanderhaeghen, J.C. Signeu and W.
WG aps/ 11935, Nature 257, pp. 604-605; and J-J. VanderhaegerCarioB 28 Me01469
Schiffmann (1992) pp.38-56, Eds. C.T. Dourish, S.J. Cooper, S.D. lversen
includidnioduldeysopa@réogd nd0rmivenibioP ppssrdxderd: deuronaM@ICIs isfecting
cognieligneddamashiates BYMPRTr OLaxssdithiRtheiCNB4, PIMdes, 15: 731755, N.S.

Baber2 %%/6%9{%%4 835@33905’400 §93 H%gééjt? Ly OdLéil?’ta%%? EPamIBe ﬁe and B. Pirotte,

neurotransm|SS|on an anxio We as |ng cogni

Expert DRBRiee SH6RIoatanabuas O@Pa%%yjaﬂdﬁ L. Corwin, 1994, Peptldes

- 15CrRECYsBkiNSaBaEse stOwWh. iDoedely EndversR. HdithdRaliang 989), 39(3),
neurodbtaRodchBiocRetalln tdo Eé@@;r@esasg;ﬁs Rirotek-FRXOeR, ORI ONOB (CCK,)
subty!%!‘?? @%tgnéh@wg)%&%%’@ é’} %ﬁ‘@ Ry B%‘?r%%?i%‘?k}n'n ga(? 5’965%1 469-501),

own to mediate its diverse hormona and neuromo atory uncti

- both o NI N PRECESIPRCRsPE SR ERK A Rk Parid IR (@GIEHR) Froc. Natl

Acad shititySes §8et694- 8698 NdWorairuffemd 4. HiBgRissgramial. Re8Z, Biochem. Biophys. Res.
Commihansnesl.28exewl. (1991), 31: 469-501), both of which have been

S%ﬁ@‘@@@%%ﬂe&f Jﬁ&ﬁbﬁggsg ge@,nﬂﬁﬁny\é%g&%taﬁsr&%T%a)nP&Oprotem

- Natl. Aced. Sci. U umans (see, e
coup B BBV 4858 B d B SIS SEESA 3 G B gbrecertoran
centrg GEISAGpCBYE TORemich it BOKB: ikeepo it btypeoEdhgdentbragdgestrin receptor
have tiamsemorBOR GHpADISH, 6QuEed auprEam|ly odapeantors. $He713, pp. 49-66.

nugleotide SeqUBRFRSREINERETRNAIRLGCKARIRRIORANGLgentral

receptor are identical in humans;. likewise, thé human'CCK-B

panc Rl e i OBEr RAE e PR e DR S0t LB pencrestc

GXOCFBQNGV(ﬁé'ﬁR @eglric erygMng Y Aehfagiar onyapipy 9ogdrans s @@ DKapdial satiety
signakeloapéarNs | ocateitiqpr etto0TRate heépttnes parighe BsdrReueingh PANEFBECNS, including

the n@%ﬂ@&&&“§s@f¥ Qms*ssaem%g@"M@%%@@Qﬂn@%h%&ﬁ%ﬁuwﬁé%&x B receptor

|at reafic exacring secretlon astrlc mp and gall bladder
s io.ca(r%% rac on ggri] trans its os iEessrf)d|z§1jldr%1t|e'}y s?lhgrf)%/ r}%t}‘le CNS. In
adIHSPP S @éi@%%ﬁtﬁt S GEunReriRenderettiehs gisRRaR frCEKS, receptor,

whichirtiydlihg ptistprrodig sstiegctige s olathe usgargeposttetha CARI the dogsab.P. Smith et

al., Sd?@ﬂéjééﬂ'lh)(@@hﬁdﬁim!a% K%@r%&;&r@@&@@gﬁégusmi%%égﬁ@gmtelysﬂ 1991) pp.
redominan nu er of stud

e e R O B AR G R e e

a”'m"\ﬁhi‘&ﬂ”%raﬁt?ﬂéeﬁo%ﬁorér%%ﬂssgtfét %@HSPG&{% 4Bal Hiteteht R %’Té‘s"” Psychol.

84:48E RS, dBpeawi grirGiFs Gxiidingtman) Geerce BYS (19BE ppp REDIBE03TH4, Am. J.

Physieingbd: Rb4G1Resle Y etiddsud. dP Baroas OME¥PPHRRY. 285 RABARURORANd K E. Asin et
al. 19@@%%&%9&'@5&?&%&?:&\5’[ E@@Q@eﬁﬂ Qrt‘%q tWé&%%@:@@ﬂeﬁ I$ned=ated via the

onists can decrease food intake |n 5 animals, inclu rats (see,

CoK-ATRCHY ReRen\ g RGPLALFIET RSt eL 53,0 RS PTG ofs MRl olecystokini
recep@s ABHDENIEGE Redr MR EOPRIEIMJvaTes) 186, Le lwRrBnAetiimsicRxard University

 PressRyBw Retien 994 285k, ®RySialth2md R&IeR 8RR, M.AHkpsenekalsid@9Brecepiors

in the s k. EW&Q&@@% F&% R§§5 ALK g ABINRE s Bl 4R %}ﬂﬂp@ﬁﬂl@rsny Press,
New \%&Cﬁﬁlfm ga % A tbact,th's anoreCt!eC ECI > ICHRIed, &b smith
" Via't recep to 8 vagar et dRtAEErT & % ‘F‘
etal, ﬁ%ﬁ]ﬁl%ﬂemg‘g@",:’IrPR/ﬂHﬁ%IbUéﬁ)olecystoklnm 30 receptors |n the CNS, C.T.
D aunishin&s &f Saizpes sSpPorlvgnsernasidentntlviersetCieditetspxiordgulating food
intake (HUMBESHY nﬁ’dﬁgsméﬂe‘f@t‘-ztsl\ﬂxmapiagﬁfh@ééxﬁ Fcatdif LA flsdnsitive to the

anoreg’gentc 'ac |on o} My l%):!; ‘i‘l. esrtxorlégyrrt]etrjeiﬁep g:%l% A selective antagonists, but not CCK-B

antagonists, block the anorectic actions of CCK and CCK analogs and increase feeding in animais (see,
e.g., G. Hewson et al., 1988, 8r. J. Pharmacol. 93:79-84; R.D. Reidelberger and M.F. O'Rourke, 1989,
Am. J. Physiol. 257: R1512-R1518; T.H. Moran et al., 1993, Am. J. Physiol. 265:R620-R624; and M.
Covasa and R.C. Ritter, Peptides {(New York, NY, US) (2001}, 22(8),1339-1348), including humans {see,

e.g., O.M. Wolkowitz et al.,1980, Biol. Psychiatry, 28:169-173.
3
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in the CNS, C.T. Dourish, S.J. Cooper, S.D. Iversen and L.L. Iversen,
editors, Oxford University Press,, New York, NY, pp. 166-182; J.N.
wWGorasay@nd R.L. Corwin, 1994, Peptides, 15:731-755; and GHe:18Buths/e61469
al., 1981, Science 213, pp.1036-1037). 35 Other lines of evidence
supipelfinghasebenokrenteith of ithesiQCK FCreceptiertivereglltatingfiaadeduces meal size
and cm&ﬁk%taﬁéuﬁierﬁhﬁtﬁrid@ﬂ@s;ﬂ@&tuﬁ%ﬁsTEer@té4%'%&@5@96 Bty (New York, NY)
200439%{%}0ﬁ)zééesgééeﬂ%é“%%é?e#“ a?ng } I(g’;;‘ Kfu? %4%19%]; %éﬁ%oltﬁ\hﬁallmger et al.,

orte at CCK-A selective antagqonlsts

Clin %h?&d&ﬂgéﬁsa'ﬁo%ﬁé tABSdRdrbiEtE s fbils Fﬁfeﬁ'f&m"@@kﬁdﬁ%w HHa1454-
increadevfiadmgt v eetirmetids €6 K gyBistd basrpet alortt® 88hBitelature. For

examﬁb%ﬁ?ﬁﬁ@a@%ﬂ&t&%@ B.fReisialberges, sexchiM: Eer@ﬁ@%%rr%@@g (& substituted
phenyi Ny 4‘]!5%D Q&%OJ é% oﬁ%ssgt%%%gé @ng’é’!é’ raeﬁﬁé%a%gben zggm(z?\?s have been

siol. 265:R sa and itter
eporip IR Tl AT P28 ISS61E ) Y RTGERAG s E BeStSt L. (1999
Pharmmaoautina Risterbneloay. 00 mth RS thiatppe 28:di 6BsAT8r13avd Development): 507-524).
R.G. 200bild603% BodrikB20004aR kA6 &rinaly. éitbas (heen, neumrﬁqdﬁhaia disclose certain

1.4- béﬂ%ﬁ@%ﬂ%&%@ @@%@ﬁﬁ(&a@&lﬁ(ﬁ ?Q:%B 5%58&&%%&%%@&? a%Pv:ﬁy in rat feeding

caloric intake in animals, includ mg humans (see, e.g Degen et a
modefse gL G VICRRY) {555 éf(g‘i“i%%zipz%ﬂﬁ ‘Wﬁc%ﬁfﬁl@ﬁﬂe’? enke etal.in J.
Med. &herg- CIRPNUAPSH 108827125 2084- 18- AhBsall(heRE) c19%t4) CRATH R Ps being orally
active(T89B), a3160is381; and R.J. Lieverse at al., Gastroenterology 106 (1994), .
14;%%“ inve GV ] Qengemboihe%me@mg G A%%&Pé&?fbsﬁeb&%afe
theratER {? r%%@? Irltrerutclilreoforgvgxam&e Stano I has reported in U.S. patent
‘f\(f 5 75 HATCER acy'?ﬁrﬁl %“ B%ﬂ/substltuted phenyl) -1,4
benzodiazepin-2-ones act as CCK-A4B®ARts. Certain
1,5+eanzoditizepinoneshave HaenpaepbsiedrtoueiC CK-A agonists having
anorectic activity in rodents (see, e.g., E.E. Sugg at al., (1998) -
Pharmaceutical Biotechnology 11 (Jntegration of Pharmaceutical
Discovery and Development): 50 §24) 19 R.G. Sherrill et al., in
Bioorganic & Medicinal Chegistry e (2001) 11(9),1145- 1148
disclose certain 1,4-beng6di ines a3 befy peripheral CCK A receptor
agonists with anorectic gftivity i (
3-(IH-indazol-3-ylmethy§-1.5 odiazgpines is discussed by B.R.
Henke et al. in J. Med. Chéfn. (199%7), 2Q(17), 2706-2725 and J. Med.
Chem. (1996), 39(14), 2655-2658 as bei /r@ orally active CCK-A agonists.
15 Although investigations areggrgoingsthere still exists a need for a more
effective and safe therapeutic treatmeqj for reducing or preventing
weight- gain Summary The present invention relates to a compound of

olg\mul 20Rz0 X/R41IR3 B-" AN\ 25
wherein , E and G are independently —~C(R”)- or —N-,

with the proviso that no more than two of A, B, X and D are N at the same time and at least one of
Eand Gis N;

R’ is selected from the group consisting of {Co~Cg)aikyl, halo-substituted(C,-Cg)alkyl-, (C4~
Celatkylamino-, di{C+-Cg alkyt}amino-, {Cy-Cglalkylamino{C,-Celalkyl-, di{C-Cg)alkylamino(C-Cglalkyl-,
aryl, aryi(C,-Cg)alkyl-, heteroaryl-A, heteroaryl-A(C4-Cglalkyl-, a 4- to 7-membered partialty or fully

saturated heterocycle-A, 4- o 7-membered partially or fully saturated heterocyciyl-A{C,-Cglalkyl- and a
partially or fully saturated {C,-C;)cycloalkyl{Cy-Cg)alkyl- and, when neither of R® and R is phenytmethyl-,
R* is selected from said group and a partially or fully saturated {Cs-Cr)oycloalkyl;

where heteroaryl-A is selected from the group consisting of thienyl, thiazolyl, isothiazolyl, indolyi,
2-pyridyl, pyridazinyt, pyrimidyl, oxaiolyi, furanyl, imidazolyl, isoxazolyl, quinoliny, isoquinolinyl,
benzothiophenyl, benzofuranyl, pyrazinyl and pyrazolyl,

and the partially or fully saturated heterocycle-A is selected from the group consisting of pyranyi,

morpholinyl and tetrahydrofuranyl,
: 4
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R'~GE (I) wherein A, B, X, D, E and G are independently-C(R5)- or -N-,
30 with the proviso that no more than two of A, B, X and D are N at the
. Weam&tisis4and at least one of E and C is N; R1 is selected freattisgring 69
consisting of (CZ-C6)alkyl, halo-substituted(C1-C6)alkyl-, (C1-
Ce)aliyptaeriveoarydi (€krCozitky Dartinioer (@) <Bo)atky|betanoi@a-6)pdkjdHy or fully
saturaﬂi&gﬁc@ﬁ&@l WybapmbnatibnCd adktp iPspliocRMY GlsSaRialivim heler odirdbnts
sndepen%g%t %j%ﬁé’*égf"m%%'kYélhoa%én.?;%an”ﬁg be{ %Djﬂﬁ(a” fUIr U|l}ébs?tut%fi(crcg,)alkoxy-, -

eterocycl e red urate

OH, @éf@%ﬂ?ﬁﬁ(@f%ﬁ&%ﬂ”ﬁﬂ@acﬁéﬁi’é‘l'ly or fully saturated
- (CRETGEEIAMIRER T 6)alkyl- and, when neither of R6 and R7 is
pResyIRetd R R s malepted frary saidclesB-gnet @ patkialyatifiturated (Cs-

) b} |-A is selected from th
o AT e et S

pﬁlé’ﬁ?lﬁylarﬁﬁ ib’}??e&%{i%l‘f?f”?u 'F\?I imidazolyl, isoxazolyl, quinolinyl,
iseRpi RS Iyl isteniip isloghe iy emarofur amydistivgadt iy Garek jaisaaelyBH, halo, -CN,
-NH, aagdag: partially or fully saturated heterocycle-A is selected from the group

- CQRSIstng. ranyl, | LEQV, an other of .
R OB P ATHENG g o

a”dpﬁrfﬁaﬂ?/efi}"f?fflﬂ}’gﬁ‘m Péff’éﬂ“r’f&‘i‘e‘?’ﬁﬁﬁl%aﬁﬁsﬁ%fﬁiﬁﬁflif‘%?ﬂ?ﬂﬂi}%)tﬁ%@ad from the group
consistigefalil gFdlipae. peleisHbettateSuFisatiytionrity i tied(Ee Galtkpiy AC-Coalkyl

and (csmglkuememwﬁenglemtmmla@eddrﬁwm&&m@woaembagmmm 1t03
subst:t@ﬂtsq@é’;%ﬂ&(nti @éeaemmﬁﬁg alg L&%l %)ﬂbyﬁtm@&}’c Coalkyl-,
halo- sa)st e&? é}i’:l%otxedéC%% %jk 5 RZ s -C C Ogt % % t th 1t 3
A CH Ry L SO bR BT B e o
Subsffigawal‘éfi‘??e@ﬂtbﬂeyéte‘éfméfﬁﬁigfﬁlékﬁﬁe‘ﬁ%'ﬂmsf dAd, RGN dalo, halo-substituted(C,-
Celalkyls (REMRY(REQ) LoCR3lang R4 afriigken tagathiantafo e wB EHRA; reeeBaryl-B is
selectdRrisd enﬁemysﬁ%%tﬁ%wqm% r%@uﬁ%\ I'Sig&ﬂ:ﬂt)hllyi qumoh 3 or4 ~pyridyl,

|
e I S E e Ry 2oy th
ofW@roéfRR afff 7%‘?)!5‘8?8/?“6’608}‘15@[&%13 Ell‘ﬁi‘fébaﬁﬂtﬁel%e?;om R®andR"is
phenylsapstitaiontsfingependehtly: <elepted ks methe gyd Gpr echsisTingeobe@H partially or fully
saturatéeMeRAleydIaID-gubatUtad Gl C6)alkylsdhala %@?Q&H%h@%’ﬂ@@ I3, indol-3-yl,

mdazo(—gjylgqgix%o@? Q%E)C%)aar% J‘%f %s@ﬂ‘ é fhyl; rt%QﬂW ieh, thett?ra%r&y Sygloair.

molety Is o tlona titute 1to SU Stlt ents n ende

hetemg@ffe%@c??mﬂytﬂ’éfﬁ%??ﬁufﬁﬁ%ﬁfﬁﬁ%'ﬂl’s (@Nanaiiy subststuted on carbon atom(s) with 1
to 3 subaliventbstiteretdaThGB ediop fromals-Suiystitoneidicy oC B)akoriorand, Cl, -CN, -OH, -

COH, (GilataR alomyo-anhetiacoaryBartignally substituted with 1 to 3
Slﬁbegtﬂﬁ zilgo(agg%&dtute 9%‘3 {59 A SQ&QW ﬁ&@r%ﬁ @ 8;1( aQHo 7-membered

alo-substituted(C1

S S D iwegﬁﬁéym‘r&hs ERGAEE ABgda <o of ook
2-y1, inflelri-théngrerlBobrisiamg BRI eny 7-eizety S-dotaikebapylisediaiholiyly saturated
cycloauinelisykr3-© blspyiaty br 20 py4itoniasd, rexazolle Biaaplichigdazbdyluted on carbon
atom(é?@?ﬂ@qqg’b RaziaMs PHda7IBYHPOR AR ke group consisting of (Ci-Co)alkoxy-, F, CI
-CN, -OH, -CO,H, tetrazole and halo-substituted(C,-Cglalkoxy-;

a pharmaceutically acceptable salt thereof or a prodrug of said compound or said sait.

In one aspect of the invention, one of A, B, X and D In Formula () is —N- and the others of A, B, X
and D are ~C(R%-. In a further aspect, two of A, B, X and D are —N- and the others of A, B, X and D are —
C(R®)-. In a preferred embodiment, each of A, B, X and D in Formula (his ~C(R%)-, as depicted in
Formula (ll) below.
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two of R8, R9 and R10 are independently H or (C1-C6)alkyl and the other
of R8, R9 and RiD is phenyl, a partially or fully saturated
wCBsgtiapaloalkyl, heteroaryl-C or a 4- to 7-membered partialiycarizabgs/oo1469
saturated heterocycle-B, where heteroaryl-C is selected from the group
consisting of indol-2-yl, indol-3-yl,kRinda#yl-3-yl, 5 azaindol-2-yl and
7-azaindol-3-yl; said phen}% part| IIy orf IIy sgfurated cycloalkyl, 25
heteroaryl-C or partially o ‘ ie-B is optionally
substituted on carbon atom(s) erts independently
selected from the group consid C1-C6)dlkoxy-, F, Cl, -CN, -OH, -

partially or fully saturated (C3-C7)cycloalkyl, heteroaryl-C or a-4- to

7-membered partially or fully saturate Eef:ycle-B, where heteroaryl-C

is selected from the group consisting of indol- 30 2-yl, indol-3-yl,

indazol-3-yl, 7-azaindol-2-yl and 7-aza‘ilrl|)dol-3-yl; said phenyl, partially or

fully saturated cycloalkyl, heteroaryl-C or partially or fully saturated

hetemooytle Bhsinptiermal R uistiuied dracaon ofteam(s) withslEtand G for the
comp&%%t&w}iﬂgﬂﬁ: Rdgnihe selRcied 9oL ine, SHAUR CRRSIRIBGAT, for the compounds of
Eorm ai C6)alkoxy-, F, CI -CN, -OH, -CO2H, tetrazole and

MYRNG- -substituted(C1-C6)alkoxy-; a pharmaceutically acceptable salt

thigreitst SreepiFaRITLR] BEdaantePn Bttt 0rsSidssaHR3B imFerauisedn eneer
emboditventiors -aneYf il X-and Biaférasmulachlifis eNd ansl-the athessefitderils and other
paramnBRIP RS Lk Boaindi el H DB ERRREH WS A AR, ézs@éﬁgapaﬁaepré\ﬁeram for the
com C,he Sotg%rs”géA , X and D are - C(R5)-. In a preferred embodiment, each

P Ufng\ and D'in Formula (1) is -C(R5)-, as depicted in Formula (II)

bl BV 67 O HOTEI N BT A2E BT NERPRIEH0D 148 GRGPRYEs GRECRNRA (Rrgwhich A and
D are RSN R8 Rar&-E(Rl)-Batlk ofdthe substiteedesiRedROF RBpRAIGREIRE &@ach of the
substn@s@ﬁ@ RIFbIUAQIRLRAES derRiRd Lad0k 1he B RATRANGSG S QERAIEIN Ri$%ompounds
of For [r% d above and below, generally and preferably, for the compounds of

Eormdila (D). In one embodiment of the invention, E is -N- and G is C(RS)

in Formula (1). In another embodlment E is -C(R5)- and G is -N-.

Preferably, each of E and G is -N-. RRhe subsiituents and other

paramenters for these embodlments\are as/defined above and below,

generally and prefefk S und%@f Formula (I). A

preferred embodiment offthe inve tlon pertaing to the compounds .of

Formula (1) in which A ani D are|-CH-, X afid B &e -C(R5)- and E and G

are -N- as depicted in Formuyla-Hf

Formula (lll) is as dRﬁned above and\belo

the compounds N
. . 1 \N/

()

R in Formula (1} is preferably selected from the group consisting of {Co—Ce)alkyl, -CF3, phenyl,
phenyl{Cy-Cylatkyl-, heteroaryl-A, heteroaryl-A(C,-Cj)alkyl-, a 4- to 7-membered partially or fully saturated
heterocycle-A, a 4- to 7-membered partiaily or fully saturated heterocyclyl-A{C,-Calalkyl- and a partially or
fully saturated (C5-C;)cycloatkyl(C4-Cs)alkyl- and, when neither of R® and R is phenylmethyi-, R' is also
preferably a partially or fully saturated (Cs-Cy)oycloalkyl. More prefereably, R is phenyt or 2-pyridyi or,
when neither of R® and R” is phenylmethyl-, R' is also more preferably a partially or fully saturated (Cs-
Gr)cycloalkyl. Still more preferably, R' is phenyl, or cyciohexyl when neither of R® and R is phenylmethyl-
. Most preferably, R is phenyl,

The R' heteroaryl-A is preferably selected from the group consisting of thienyl, 2-pyridyl,
pyridazinyl, pyrimidyl, pyrazinyl and pyrazolyl. More preferably, it will be a 2-pyridyl group.
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of Formula (I). 15RZ O R5Ra R3 20R$ N N RIN (lll) 25 R"in
Formula (1) is preferably selected from the group consisting of
w(ae€6)eukyl, -CF3, phenyl, phenyl(C1-C3)alkyl-, heteroaryl-ACTaB2005/001469
heteroaryl-A(C1-C3)alkyl-, a 4- to 7-membered partially or fully saturated
heteseCysle- ﬁ‘et@rcéhntoﬁpimm@erm;p@emad&ﬁ&ﬁét&lacS}aEJﬁa&eQaﬁiany or fully saturated
cycloé]gﬁ%'}gg)ggry é?’t 10%353?0 gs gﬁgoﬁaﬁ)?g Xu%df'ﬂlrle\,(f ligﬁ}iﬁwdf F$073 independently

7)cycloal I(Cl- and; when neither o
Se'ec‘ﬁ%éﬂiﬂi’ﬂﬁ?ﬁl@r ’Fé’é(lé%‘%%&?%?é?@r‘&ﬁl?%i%&ﬂ“&lﬁ}”&?Dﬁy%a&ﬁr&éﬂkoxy‘ “OH. (Cy-
Cs)alkgs -0 2yl Elbalkgrensier privfdiemiiy ariug gsmeisyino o fpwrdyd: F;)alidaen, -OH, (C4-
Cs)alkpeithe rar, R mardiR Trdm phegrglipethylstify 66 Blsn oo pnefgraldyiand -(C,-Cs)alkyl.
When@?rg%lll\}érw {HQYnﬁéttHF@f@gb F&S&Qﬁéﬁ%@%ﬂ s%HQtnm@Eet%%ggiglgf’egﬂﬂyssubstttuted

h or Cé_CO exyl when neither of R6 and R7 is phenylmet
wit 1[5?& %tﬁws '9s BHe?WFpThe R’ heteroaryl-A is preferably selected from

thBaghdRiprdorisidienl. drdenergantydy rayeratly peaetagifign frgridykonsisting of H, (Cy-

| Cq)alkpy¥azony| Rt gy azolyindviose:jereder ataly, tHa/itb e cd i guHd0y 1 radHd al W Gill more

preferagpwm@%eq%%%%ég@lé&% he|R' aryl, heteroaryl-A, partially or
saturateg het ocg/ artial %/ or fully satfurated c{ycloal %/ roup .
e R R e T
more Hﬁ@’éﬁ@ﬁc?él’ﬂw %@éﬂétﬁ%Gbﬁfﬁﬁéﬁnﬁﬁ)i’bfm%vﬁféfé@oe@ﬁﬁbmf ﬁq'éhd?o@ﬁ"'
comsisting of Fafil (@, Fo)alkoxs -6Trd)- (6ikh B3)atkyd, o mefd <Gy B,
m@;@é?éﬁf,%ﬁ@'&(ﬁ mthengmlﬁ@nﬁég%ﬂtﬁe@néﬁkcé ;’%Hﬁ%xwr erably, a

' brancli:éi} %’f{jﬁ;lﬁy élil E%F%%ngf ] rrg{}t\?l‘ﬁe %ﬂgsnlylt;k?ﬂg? agg ec?oi%{preferab!y,

isoprogybferably unsubstltuted but if substituted it is most preferably substituted

Wifhelotbe@cl?!:ﬁtand%m‘ef:e@hdﬂgI{d)uspp:EmbRanEbmmﬂarﬁbthyl or heteroaryl-B in which
the phEHEHBOFARE NN RIIRARY 1RSSR TENT His. PR GRASHSHIBYrbbo (& dptionally
Cdézlalkoxy- -OH, F, Cl and -CN; more preferably, from the group

t
Subsnclzjct)nslsUng’ofH -OH and F; still more 10 referabl from H and F. Most

oraripsEYy. tadp R’éﬂspﬁe'\)\yﬁ@h"éﬁcﬂﬁ"t?f’ﬁ YESURSHEHIRA YR Elsrnehastipsats
indepeCRE) seetarbibly the wash orrsisinLdh@RE €M, Fniir€-prefesabiiitaieté@sCylalkyl-, F-
or Cl-d\¥etRitéble caiausty-RE arg dkyMast orefgrakiy- e arheals1eekbR2HS fhenyt group is

optionwygtgbal?ﬁe%f\g‘(ﬁq]%% éﬂb': ﬁmgqﬁgﬁ%n%? )seigH‘éQ f%}r%ﬂlﬁig Ié%‘glm ggrﬁsmtmg of ~-OH, ~

ably H.
CN FpCl F- SUbS){ItUtEd(CrCa)afkyl'- F-substituted(C;-Cyjalkoxy-, (C1-Ca)alkyl and {Cs-Cj)alkoxy-. Still

more preferably, the phenyt group is optionally substituted with1 to 3 substituents independently selected
from the group consisting of -OH, F, Cl,

-CF3, -OCF3, (C1-Cy)alkyl and (C4-Ca)alkoxy-. Still more preferably, the phenyi group is opticnally
substituted with 1 or 2 substituents independently selected from the group consisting of F, Ci, -CFa, -
QCF3, -CH3 and (C+-Cj)alkoxy-. Still more preferably, the phenyl group is optionally substituted with 1 or
2 F atoms. When one of R® and R’ is an optionally substituted phenyl group, it is preferably unsubstituted
phenyl or 4-F-phenyl.

Preferably, the phenyl moiety of the R® or R’ phenyimethyl group is optionally substituted with 1 to
3 substituents independently selected from the group consisting of -OH, —CN, and (C;-Cs)alkoxy-. More
preferably, the phenyl moiety is optionally substituted with 1 or 2 substituents independently selected from
the group consisting of -OH and -OCH;. Most preferably, the phenyl moiety of the phenylmethyl group is
unsubstituted.

Preferably, the R® or R” heteroaryl-B group is optionally substituted with 1 to 3 substituents
independently selected from the group consisting of -OH, —CN, F, CI, F- or Cl-substituted(C,-Ca)alkyl-, F-
or Cl-substituted(C-Ca)alkoxy-, {C,-Cs)aikyl and (C,-Cs)alkoxy-. More preferably, the heteroaryl-B group
is optionally substituted with 1 to 3 substituents independently selected from the group consisting of -OH,
~CN, F, Cl, F-substitited(C,-Cj)alkyt-, F-substituted{C,-Cj)alkoxy-, (C+Cy)alkyl and (C,-Cs)alkoxy-. Still

more preferably, the heteroaryl-B group is optionally substituted with 1 to 3 substituents independently
7
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Preferably one of R6 and R' in Formula (I) is a branched-chain
(C3-C6)alkyl; more preferably, a 15 branched-chain (C3-C5)alkyl; still
wetrespireddsably, a branched-chain (C3 or C4)alkyl; and most peaf@Baly; 001469
isopropyl. The other of R6 and R7 in Formula (1) is preferably phenyl,
selectpt énylithe tigkpoohesdngafy OBl iR \WhicBF shé®pher @ groaly el fBedybikoxy-. Still more
pfefef@asxiana@tatiaeaphemdme@hwlgmwznwmnbeserwadesdgmy Bdeaptigsalte group
cons;&lng%qwtep 8{9 Pb?fﬁra@M g}% 8%6(9 r%&pe :E D IrRP ﬁnthg P]eteéoaia/t B group is

ituted with 1 to 3 substltuen’ts e en se ecte

optionglpn subsHy'af “iy! %ﬁ%ﬁtﬁveﬁwa}d@%ﬂﬁgﬂﬂﬁ%&c@i fem firgroye. "BPS’S“”Q of F, Cl
and (GiGitetate SIENTBPHGRYY, (Bl aydkiiFin dREItB]alistkyed MibTd or 2

~ substifil@{erabbpeHie il e Bk GOLNISHO Bitap Ay SbSHHtR A WG, 3@ SOCH,CH,. Ina

parncéHF??,E_jF%F}E% UHEREAARRY r?e?le‘?&é%ﬁ’ i Q’Euﬁlﬂt8%tﬁ%ﬂ§'§%£ﬁt8£n%ﬂected from a

F-su Stltute substituted OXy-
gmup(@fc@b "%ﬁf'&&’i‘ &%531&&%}”5’9??”‘% Y% B%ferably the phenyl
grabmRs Btidwitpasydiratetaitn sdecd fpatitteaneumesistidentirienyl, 3- or 4-
pyridyselpoteg), fiampifegroupcce peistiag o witbels, Clor-Ch3idyDdud, particularly a 3-pyridyl
group(gﬂr c@@@}lﬁ@ %Gt(&ﬂut&%ﬁ'?%mb@'@dﬂﬁﬁﬁtw%@&@?éy bé'&%@&%”%%ﬁ ltlrgs 3-pyridyl

onal substltutei substituents independently selecte
arou i PR BRI LS R D G R oot RS
heterqedl CBRIREXPEISHIRNISré-Yreferably, the phenyl group is optionally
substiftdfeetatidmbodm3Hi2dreasoRiTnd/REN PorenobRGIAANRZIgaIY or (C4-Cj)alkoxy-;

more BRAGBAIYPHRLEL slaylwnynay%re{ew?w unsubstituted phenyl -

y Prefera Iy the d.mejety of the R6 or R7 phenylmethyl
The DQhSFU%f fgh(i |$naﬂ )E/ smBsat‘tu W @ 13 substituents mdependently

sefiettedfif Sm(fﬁe @WEW@W@& amypa -(&NW‘&HH’{]CE @@ﬁko@(ﬁP’M@‘éb'y H and
the otipredé RIDR, aheRihany henaietyliS optipnBibiesaigiitatadanitlc is eeidcted from the group

conmsme%tﬂm@dmynﬂ@@@@@ﬂ%@@@%@&t@m aﬁmegé%mcmé;éyng@?s .»QHm 3-yl or

SHH préferred embodsment the

OCH3, M rably é? hen et fthe en Imet
ih
i e A e

on caggR SRS %ﬁfﬁfﬁ?& ?%B@ﬁ&‘@ﬁt&“ﬁﬁﬂéﬁ@ﬂ&%fl%‘&@@t BH9FGRY e@l@’fdﬂm'“h‘ to3
substitenisistintprebhOHo-CNDRI @I o CprefdoshiiutbelBI@B)alkyd-substipents are

.ndepéabw@ﬂum@wawmthé@w%&yw& (@1-E PRI AYOERI, -OH, -CO,H,
te:raz&éeéﬁé%b%%@&@ Qaféﬁk&,g 4P 486%9%8%%@%?} %%%jﬁ’%'ﬁﬁ BRI more

substituents indepen ent Se ected romt e group consistin
oreferl 2 RERe e AR L CPeJ A RYF G B e 1 G ) F etoms. st
preferg@ly-a fleppabids(@BLESigikExy-. Still more preferably, the heteroaryl-B

grouwn steptivradlyisudbstittEdnd R’ brotdsubhsiituentsincemrRIentyn® embodiment,

whereWan)@Qésm-&%% @9}@ %%99518&%46&‘%%8%&%@{%%{8# Bf R®, R® and R™® as

consis CF3, (C1-C4)alkyl and (C,-C3)alkoxy-.
deﬂnega %%?é% %Pé?ergﬁl‘f rat, ndlp Ber{(; 3? I§ub5tltuted with 1 or 2 substituents

|n&@ﬁeﬁ@%w%@e&@wﬁbﬁfwmﬁﬁhwﬁﬁmw?#th -CF3, -OCF3,
-CH3 and (C1-C3)alkoxy-. Still more preferably, the heteroaryl-B group is
optionally substituted with .1 or 2 substituents independently selected from
the group consmtﬁ@%ﬁPRCI 5 and (C1-C3)alkoxy-. Still more preferably,
the heteroaryl-B is optipnally substituted with 1 or 2 substituents
independently selecte t the group consisting of Cl, -OCH3 and
-OCH2CHa3. In a parficularly preferred embodiment the hereroaryl-B is

substituted with one sWbstitughit selected from a
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group described above, generally or preferably, particularly -OCH3. The R
or R7 heteroaryl-B is preferably selected from the group consisting of
wWihizgne§l1 Bosr 4 10 pyridyl, pyrimidyl, and pyrazinyl. More preferalitypitoosiho 469
be a 3- or 4-pyridyl group, particularly a 3-pyridyl group, which may be
unsubstituted or, preferably, substituted as described above. When the
3-pyridyl group is monosubstituted, it is preferably substituted at C-6. In a
particularly preferred embodiment the g}rgteroaryl group IS
6-methoxypyrid-3-yi. In a prefegred embodiment one of R3 and R4 in
in whighy nigia (1 R ERE HarfyRor- (G‘lXOB)aﬁkéW X i 1hfe JprBreseipy, ¥ ¢t ~CH- or -
N- anfOXE € 3TRV-e. @achCEﬁ-fBrndwshqiﬁeﬂerabigefédaHMeeww poRBapd k4 onsisting of H,

(cr-c:ﬁ@mrrlapogsns @(R@MR@MMQ&;EFZ% &G?Bagr%s%?é&rbpdbsaﬁm tﬁgﬂ%@fa) more
refrer e 0
prefelF %ﬂm‘%%ﬂ \er% %’ %ﬁ!rﬁ ferelbg Egre'P\‘ r%é grr oear‘ o ever, ? a? X dmore than

IS a teroar rou rab?y, IS'se ec

 three %’?n e %}FB’GB‘aEéﬁs%?ﬁi@fSﬁﬁam s th*aszl BG4 S/U%%ri'ﬁel‘élas%/rafamewrs in

Formioie)resferaldfinkd whroarghCoidamn gedekBrphdmBdentiyzol-3-yl group; most
pI’EfﬁrﬁﬁhﬂxvﬁmiWMﬁeYétﬂfQ%nM@@%%%ﬁdn@éﬁ@bﬂﬁ &%@fﬁ%ﬁﬁé%ve C(]:;elnerazlly and
S prefera ated on the phenyl or pyridy
prefer%H F%ﬁ% B.ré %%gpﬁﬂgy%p’ S J rmu&g Lﬁ)

rn heteroaryl-C group, wit stituents; preferably, 1 or 2
substituents; more;ngd E' 1 substituent. The substituents are
independently selected ptreferably from the group consisting of

(C1-C3)alkoxy-, F, ClI, -C\N, -OH, -CO2H, tetrazole and
F-substituted(C1- C3)<’8 e.g., OCFS) more preferably, from F and

ClI. Still more 25 preferably, the,hete is optignally

substituted with 1 or afeferat X
heteroaryl is unsubsti In an altg podiment R3 and R4 are
taken together to form =g %; In this empodi phere:R3 and R4 in

Formula (1) are taken together RN fie "otﬁeezr" of R8, R9
and R10 as defined aba ‘ preferably. 30 A
preferred embodimel he invention is shown in Formula (IV) RN,R~ 0
350 NRIR30120 R340 N,z NNORN 8 WO 2005/116034
PCT/1B2005/001469 (IV) in which X'is -CH- and X2 is -N- or -C(R72)-, or
X1is -N- and X2 is -C(R72)-. Preferabty) X" is -CH- or -

Preferred compounds of the present invention include:
2-[4-{B-fluoro-tH-indol-3-yimethyt)-5-oxo-1-phenyi-4 5-dihydro-2, 3,6, 10b-tetraaza-benzole]azulen-6-yl]-N-
isopropyl-N-(6-methoxy-pyridin-3-yi)- acetamide,
2-[4-(1H-indol-3-yimethyl}-5-oxo-1-phenyl-4 5-dihydro-2,3,6, 10b-tetraaza-benzolelazulen-6-yl}-N-
Isopropyl-N-(6-methoxy-pyridin-3-yi)-acetamide,
2-[4-{5-fluoro-1H-indol-3-yimethyl}-5-oxo-1-phenyl-4,5-dinydro-2,3,6, 10b-tetraaza-benzofelazulen-6-yl]-N-
isopropyl-N-{6-methoxy-pyridin-3-yl)-acetamide, '

2-[1-cyclohexyl-4-(1H-indol-3-ylmethyl)-5-0x0-4,5-dihydro-2,3,6,10b-tetraaza-benzo[ejazulen-6-yl}-N-
isopropyl-N-(6-methoxy-pyridin-3-yl)-acetamide,

24{1 -(3-hydroxy-phenyl)-4-{1H-indol-3-ylmethyl)-5-oxo-4,5-dihydro-2,3,6,10b-telraaza-benzolelazulen-6-
yll-N-isopropyl-N-{6-methoxy-pyridin-3-yi)}-acetamide,
N-benzyl-2-18,9-difluoro-4-(5-fluoro-1H-indol-3-ylmethyl)-5-0x0-1-phenyl-4,5-dihydro-2, 3,6, 10b-tetraaza-
benzolelazulen-6-yl]-N-isopropyl-acetamide,

2-[1-{3-hydroxy-phenyl}-4-{ 1H-indo}-3-yimethyl)-5-ox0-4,5-dihydro-2,3,6, 10b-tetraaza-benzole]azulen-6-
yll-N-isopropyl-N-phenyl-acetamide,

N-benzyl-2-[8,9-difluoro-4-{1H-indol-3-ylmethyl}-5-oxo- 1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-
benzo[e]azulen-6-yl}-N-isopropyl-acetamide,

N-benzyi-2-[8,9-difluoro-4-(6-fluoro- 1 H-indol-3-yimethyl)-5-oxo-1-phenyl-4,5-dihydro-2,3,6, 10b-tetraaza-
benzo[e]azulen-6-yi}-N-isopropyl-acetamide,
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5 N- and X2 is -C(Rt2)-. Each R 12, independently, is preferably selected
from the group consisting of H, (C1-C3)alkoxy-, F, CI, -CN,--OH; -CO2H,
wietasalesesad F-substituted(C1-C3)alkoxy- (e.g., -OCF3); morecareesaktyiseo
from H, F and CI; still more preferably, from H and F; provided, however,
N-isophatyR@[roxe- thereniihred idbRréR{acefdtitttaylntet Vb Stiprdieralllp, @ ddhteraaza-

' benzo@@g%ﬁnmg thﬁé@ﬂbgé@ﬁﬂgs and parameters in Formula (IV) are as

N- ben\?ﬁ]f@rfp f(|e an Stlt L?nt%)&‘% 5 ap&'n% é¥ ?c'i‘r%b&y 3, l]a'q i;ﬁr)%eéru'a (\tho lazulen-6-yf}-

hts And other pargm ers’are as'de
N-isopyaRdRaRIENLP: preferably, represents a preferred subgenus of Formula
N-(6-@\gyo RBiRN- VP22 - ANHRIDRS ZInMeRyh- SN elRy i B-qWydferefe frath-tetraaza-
benzdtOBYRAMRAR0F t&tﬁ»m&@ﬁﬁtmwtion include: 15

N-(6- SR *A%rQ-Jit&-[ldﬂh% M&%ﬁé‘)ﬁ&g%ﬂxlﬁ} SEa s %33561 B aza-

raaza-benzo[e]azulen-6 -y Isopr OXy- py yl)

benzoé@ggamé%yk 4s?fropyl-ace amide,
2-[4- (mmdm:ymmﬁylﬁm@qgnﬁrww;Mw@r,@rmB—,@;a_a@batewm@amm@[yu-ww
:soprc@lawlemnérwwﬁmmﬂyla&aé&methoxy-pyrid in-3-yl)-acetamide,

2-[4- %J\Hné?zgl%)- thyl}-5-0x0-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-b len-6-yI]-N-
A H-indol-3- y eeth% 5-oxo- E phsényl 4I r(i?1ydro 2,3, grlaoa%ate?rrggga{aﬁléﬁgo V-

mpm@}’é%%‘ﬁr@f VERE ™ Fisopropyl-N-(6-methoxy-pyridin-3-yl)-acetamide,
2[4~ PRIl hy A AR SRy St B-@xb5d Bodpare-Dezdiclazulen-6-yiI-N-
isoprophrteifranadeennnfr]lazu len-6-yil-N- i s oprop yl-N-(6-methoxy-pyrid

N- be”’é}”ezéf %ﬁ%m g?t |3~|Hfa(§!51r§’ "!535%)14 kbnyka 5-dihydro-2,3 6 10b-tetraza-
benzoée o f% -3yl xo 4 5 |hy 0-2,3,6,10b-tetraaza-benzo[e]azulen-

& F0|'oy fORY2pyrid in-3-yl)-acetamide, 25
N- bewlb%ﬁizmtgu[gagoamulﬁr@}hat)(g foigrhenyl-4,5-dihydro-2,3,6, 10b«teiraaza-benzo{é]azulen—ﬁ-
yil-N-isbpnstol-3eylanateyl)-5-oxo-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-
24 (mm[ejﬁ}laéﬁ% B BeNHSQRE0 IHAGEIS e 2 bl (Rnflietranza-benzolejazulen-6-yil-

n 4 1 H-indol-3-yImethyl)-5-ox0-4,5- dlhydro -2,3,6,1
N- 'Soaé%pf?(txa%zayt})gnzo efaZuIen 6- yl]-N-isopropyl-N-phenyl-acetamide,

gqftﬁgﬁﬂﬂezy[wwﬂs%ohtiaimethyl) -5-0x0-4,5-dihydro-2,3,6,10b-tetraaza-benzolejazulen-6-
yi] -N-ibbpneiol-B-phevetadysrade-I-phenyl-4,5-dihydro-2,3,6,10b-tetraaza- 30

@ﬁtﬁl’.ﬁ@[@&@ﬁﬂ?ﬁ(‘w Hdﬁz%@%ﬁ@!ﬂ Wl BIAE dihydro-2,3 6,10b-tetraaza-benzolelazulen-6-

uoro-
YIEN- JS\!)L%d% %‘qu Q%—%-o%(o 1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-
2- “‘%%‘H?d‘?é]"a ‘Lh'éﬁdézyi]w*%%‘ﬂifaﬁy??cé&ﬂ‘ﬁ ooy SprsraFA Ao lelazulen-6-yi-N
ESOpFOP!tWIEB?JGG@@@m N-isopropyl-2-[5-oxo-I-phenyl-4-(1
-[1-(4Fpytis Qied vy B-plpyriaiaz3radmekiy)i4-oxdia a3, 8,4 bt ediaazabenzolelazulen-6-

henyl-acetamide, N-benzyl-2-[4-(1
Y- .9@5}%&}?&@55&@%&%@% 1 phenyl4.5-dihydro-2,3.6.1
Q)

N-{4- fHBr?erepgg%}gzb@r{ %%?Ile% f )-5-6xo-1-phenyi-4 5-dihydro-2,3,6,10b-tetraaza-

benzolelazulen-6-yl}-N-isopropyl-acetamide, '

2-[4-(1H-indol-3-yimethyl)-5-0x0-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-benzolelazulen-6-yi}-N-
isopropyl- -N- -phenyl-acetamide,
2-[4-(1H-indol-3-yimethyl)-5-oxo-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-benzofejazulen-6-yil-N-
isopropyl-N-phenyl-acetamide, _
2-[1-cyclohexyl-4-(1H-indol-3-yimethyl)-5-oxo0-4,5-dihydro-2,3,6, 10b-tetraaza-benzolelazulen-6-yi]-N-
isopropyl-N-phenyi-acetamide,
2-[1-(2-fluoro-phenyl}-4-{1H-indol-3-yimethyl}-5-oxo-4,5-dihydro-2,3,6,10b-tetraaza- benzo{e]azuien -G-yi}-
N-isopropyl-N-phenyl-acetamide, and
2-[4-(1H-indol-3-yimethylene)-5-o0xo-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-benzo(e]azulen-6-yi-N-
isopropyl-N-phenyl-acetamide; or a pharmaceutically acceptabie salt thereof.

A subset of such preferred compounds includes:

10
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N-isopropyl-acetamide, 5
N-(6-chloro-pyridin-3-yl)-2-[4-(1H-indol-3-yImethyl)-5-oxo0-1-phenyl-4,5-dih
wd0s2 2634 0b-tetraaza- be n zo [e] azu len-6-yl]-N-isopropyl-gegiagridSooi460
N-(6-ethoxy-pyridin-3-yi)-2-[4-(1
2-[4- %iﬁﬂmlﬁywﬂmﬂhﬁ)ewﬁhbﬂh@wbﬁsﬂrdib)achﬁfﬁﬁeﬁab.z@lbdﬁ&b?@aaﬂen-s-yu-w-

,some[@ ,z%je@gngeyl] -N-iso propyl-acetamid e, 2-[4-(1
3,6,10b-tetraaza-benz

|-3- hen I45d|h dro-
e O e I o1
N-lsopzoml(q_cetamade
N—benkﬂiad@cxU%Wmmwb@mx&bmhemé@;&dibydcm&ﬂ,é,ﬂ@a&eﬁmaz&:bﬁ[aazuten-s-
1N- ,Q{ng&@,ﬁge%n@sopropyl -N-phe nyl-acetamide, 2-[4-(1
-(‘ll_hllj'\ 1 lfP %}r}%}i}{u -oxo— - EPE QXJ l“é ros g1 3/9 r? Oéléfgalz%bbte%gg g]é%u%%ng -yl}-N-

ISOp rop enyl-acetamide

| *Sopfowlﬂ%ﬁawmse%maoro it

2-[4-(H-indtatolBathyipShytp-3-ohavyHateaild G 216, 00D-2B15: 62 A Bbrtelaateno@yit-N-
isoprogf- [\lq}aar%ﬂvldx? Byrﬁ1&3%&'3d§@9‘@9%@9§%9&u%&@%¥5&a[é‘e(g-alt thereof.
A furth'é'r Isl;l%%zp f ﬁﬂ }Pé/r% g unds includes the enantiomers:
?ZPSSGC %DTB% IS raaza%enzomazu en-6-
{- )2 {Ay ]ﬂﬂr {giabﬁ é@@téﬁf“i’(ﬂap?@[ﬂﬂﬂs ~dihydro-2,3,6,10b-tetraaza-benzolelazulen-6-yil-N-
isopropyiNelgiieByyimetemiie4-methyl-5-oxo-1-phenyl-4,5-dihydro-2,

(-} N- b%&ﬂ@hﬂﬁ@%@r@%@ﬁ%ﬁ%%ﬁ@@bﬂﬂnﬁﬂ 5-dihydro-2,3,6,10b-tetraaza-benzolelazulen-6-
VII-N- '&g '%HD Eiu (phenyl -acetamide, 2-[I -(2-fluoro- phenyl) -4-(1
meth )-5-0x0-4,5-dihyd ro-2,3,6,1 Ob-tetraaza-benzo[e]azu

NSRS Mgwﬁaﬁmmmw% 2R 2 g BB benzolelazulen-

6-yi}-N-stmdembReRidmidthghd5-oxo0-4,5-dihydro-2,3,6, |

(-) 2 -[PhteligasadopnzelR]azsen-pnail M- Seniare A AD LR 426 8en A [I8udR 6-yi-N-

Esopmgym%gmg W4 H indazol-3- ylmethyl) -5-0x0-4,5-dihydro-2,3,6,10b-tetr
aaza-benzole]azulen-6-yl]-N- iso px -N-phenyl-acetam ide,

(-} 24 [42(‘[Ei tQFﬂ'L%V H\gp‘yﬁ)oaod phenyi- 5~ ydro-2,3,8; ?Ob—tetraaza -benzofe]azulen-6- yil-N
isopropyliNdBZBRIBOINMLIEYT) 35O REFIRB NG E 3o ROl e iraceatiie 2o dlarasle
n-6- yi]-N-isopropyl-N-phenyl-acetamide, N-(4-fluoro-phenyl)-2-[4-(1

H-indazol-3-ylmethyl)-5-oxo-1 -phenyl-4,5-dihydro-2,3,6,10b-tetraaza- 30

benzo[e]azulen-6-yi]-N-isopropyl-acetamide, 2-[4-(1
H-indol-3-yImethyl)-5-oxo-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-benzo[
elazulen-6-yl]-N- isopropyl-N-phenyl-acetam ide, 2-[4-(1

* H-indol-3-ylmethyl)-5-oxo0-1-phenyl-4,
5-dihydro-2,3,6,10b-tetraaza-benzo[e]azulen-6-yl]-N-
isopropyl-N-phenyl-acetam ide, 35
2-[1-cyclohexyl-4-(1H-indol-3-yImethyl)-5-o0x0-4,5-dihydro-2,3,6,10b-tetraa
za-benzole]azulen-6-yl]-N- i so propyl-N-ph e nyl-a ceta mide,
2-[1-(2-fluoro-phen yl)-4-(1 H-indol-3-ylmethyl)-5-ox0-4,5-dihydro-2, 3,6,1
ob-tetraaza-benzo[e]azulen-6-yi]- N-isopropyl-N-phenyl-acetamide, and
2-[4-(1 H-indol-3-ylmethylene)-5-oxo-1-phenyl-4,5-d
ihydro-2,3,6,10b-tetraaza-benzo[e]azulen-6-ylJ-N- 40
isopropyl-N-phenyl-acetamide; or a pharmaceutically acceptable salt
thereof. A subset of such preferred compounds includes:

11



10 WO 2005/116034 PCT/IB2005/001469 2-[4-(1
H-indol-3-ylmethyl)-5-oxo-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-benzo[
welanglendi4yl]-N- iso propyl-N-p h e nyl-a ceta mide; N-benzylpé-fkdonsmo1469
H-indol-3-yImethyl)-5-oxo-1 : -12-
-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-benzo[e]azulen-6-yl]- N-iso
propyl-a cetamid e; 5 N-benzyl-2-[4-(IH-indazol-3-ylmethyl)-5-oxo-1
;ﬁ]t_le?%é%%é;%%éag%?t%%ggﬁggg %&épggég{g%%%ggﬁé {D} or Formuta (F-1) or
$alts MereghyHicl SRR G oisEipHe Hig-Z seiirirel '8 Grmopues abbemula
kBnzo[elazulen-6-yl]-N- isopropyl-N-phenyl-acetamide; 2-[4-(1
H-indol-3-yImethyl)-5-oxo-1-phenyl-4,5-gihydro-2,3,6,10b-tetraaza-benzo[
e]azulen-6-yl]-N- 10 isopropyl-N-(6-methoxy-pyrgslin-3-yl)-acetamide; or a
pharmaceutically acceptable sa thereoil er subset of such

tam ide; (-)
enyl-4,5-dihydro-2,3,6,10b-
tetraaza-benzo[e]azulen-6- 15 yl]-N-isopropyl-a mide; (-)
N-benzyl-2-[4-(1H-indazol-3-ylmethyl)-é-oxo-l-phenyl-4,5-dihydro-2,3,6;1O
b-tetraaza-benzo[e]azulen- 6-y|]-N-iso&)r)opyI-acetamide; and (-) 2
-[4-(1H-indazol-3-ylmethyl)-5-oxo-I-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-
benzo[e]azulen-6-yl]-N- isopropyl-N-phRhyl-a ceta mide; 20
(-)2-[4-(1H-indoI-3-yImethyl)-5-oxo-1-phe\1yl-4,5 hydro-2,3,6,10b-tetraaz
a-benzo[e]azulen-6-yl]-N- isorw) [-N- Xy-pyridin-3-yl)-acetamide;
or a pharmaceutically acceptable safythereof. Nl WO 2005/116034
PCT/IB2005/001469 -12 Angther aspect of the invention pertains to
intermediates of Formula (D?GKF a (F-1) 0r salts thereof which are
intermediates useful in the prepaﬁation ofthie G\mpounds of Formula (1).
R20O DX11BSANOR 5(D)R2 /N :

S
R N
(F-1)
A, B, X, D, R" and R? are as defined above for the compounds of Formula (1),

generally and preferably,

R s (Cq-Cglalkyl or {C5-Ce)oycloalky!; preferably, (Cy-Cy)alkyl; more preferably,
straight chain (C,-C,)alkyl such as -CH; or -CH,CHa.

Formuia (D-1), wherein R is as defined above for Formula (D) and R’ is as defined
above for the compounds of Formula (1), generally and preferably, represents a preferred
subgenus of Formula (D).

12



O XDNIIIB-"ANRI"N/N (F-1) A, B, X, D, R1 and R2 are as defined
above for the compounds of Formula (1), 10 generally and preferably. R is
wWOQegBdalsy| or (C3-C6)cycloalkyl; preferably, (C1-C4)alkyl; niare/iB2005/001469

preferably, straight chain (C1-C4)alkyl-$Geh as -CH3 or-CH2CH3.
Formula (D-1), wherein R is as defined above for Formula (D) and R7 is
as defined above for the compounds of Formula (1), generally and

efer p sent rred 15 subgenus of Formula (D ,
T IS e LS OB s BT BB PR s 1. oenerly
P@ﬁﬁ[ﬂ@rﬁbi‘i ’Eff’rﬁﬁ?éf%ﬁlpﬁfeE%@%ﬁﬁéﬂoéE@V@”féﬁh’é compounds of
Formula (1), generally and preferably, represents a preferred subgenus of
Formula (F-1). R~N O N C(N JN (7l &) A further aspect of the

present invention relates to a process for"{he preparation of a compound
of Formula (C)HO D N X *

, (F-1a)
) - Afurther aspect of the present invention relates to a process for the preparation of a
compound of Formula (C) '

}’:} O
D
Bl .2
OR

{C)
which comprises contacting a compound of Formula (A) with a compound of Formula {B) in
10 the presence of an acid cétalyst, where A, B, X and D are as defined above for Formula (1),
generally and preferably. Each R is independently (C+-Celalkyl or {Cs-Cgloycloalkyl;
preferably, (C,-Cy)alkyl, more preferably, straight chain {(C4-Cy)alkyl-such as —CHs; or —

CHCH3.
NH o
X/ D\ 2
[y RO |
. RO” “OR
A NH,
15 (A) (B)

The acid catalyst may he an norganic acid, e.qg., hydrochloric acid or sulfuric acid;
an organic sulfonic acid, e.g., benzene suifonic acid or para-toluene sulfonic acid; or a
carboxylic acid, e.g., acetic acid. Acetic acid is a preferred catalyst.
The process will usuaily be conducted in the presence of a solvent, preferably an
20  aprotic salvent such as DMF, acetone, methyl ethyl ketone, ethyl acetate, methylene

13
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20

compound of Forr]‘lula (F-&) or a compound of Foxmu

B1A N OR (C) which comprises contacting a compound of Formula (A)
with a compound of Formula (B) in 10 the presence of an acid catalyst,

wihers1A¢B4 X and D are as defined above for Formula (1), gereraibeansdol469

preferably. Each R is independently (C16)alkyl or (C3-C6)cycloalkyl;
preferably, (C1-C4)alkyl; more preferably, straight chain (C1-C4)alkyl such
as -CH3 or - CH2CH3. D NHz O B~ RO A NHz RO OR 15 (A) (B) The
G| RSB, %a:séwmamna% r §yfindl UGEMAUHG fb‘?'dt% SYULHIS o

améal an orga.nlc sulfonic acid enzene sulfonic acid of para-toluene
R RN GO FL SESPS WIF&%%P& "é‘%"e%h@ﬁe%‘{a&y W&eé}%samd is a
preferretheatappss. Maehsrersisiedblmukiipt bereeraurstedcnaghabpuedsitos at
rteRObENS BRYIEADY, JBna BRI I SUYUeREEHA 6% IMENACRIANR: preferred
meth Iéethyl ketog q@‘pgl acezt tg methylene 13 WO 2005/116034

Lok %Lg 4 CH or e ‘chloroform, dioxane, THF, toluene or
xernesT*l‘ﬂ@F@CﬁFéfB?é(Bl? Cﬂﬁé‘@éﬁ?@h?‘i@%Pﬁ%ﬁ@é‘aﬁﬁdﬁ Foloesitrngitheagessure,
taluenenpis xylent(S)) expeacialgoptengisyehe process may be conducted
at ambign 5@4&%@%@@@@5@%%&%% émeneé%t@dr?pom of Formula

erature ener e of about to reflux, w
e e e B SR S e e L serm @ one
&ﬁdﬂét@da%aﬁﬁdétﬂﬁ@ﬁcgﬂf@@&@ré 'SPURBEPIRSSARAL! T adelf & higted atan
eamplcanptoalife 28, BGe4litic B0 iptmasiphe e Srépatapoeiqaarsdalem pitonye
@@,@iﬁé‘ggggment a solution of the compound of Formula (B) in an

aprotlc Iven ated so utlon of tkge compoun OL Formula
uct r re erred con maﬁ( isolated from the re ctt 0N
(A) and the ac éata In"an aprotic so’Ive t'In areaction vessel and

tﬁ@‘Wﬁ(ﬂ'@‘@’ﬁé’éﬂEﬁt'ﬁ? an elevated temperature, as more particularly
describédm®resdiatkanscdAjatie (BBpintieoExamplessetliomuE®), a

ISRt ok randlek RESTRIEed RRdtiansmiaYE DS dsalatahiiam dheoreastion)
mixture simply by filtration. 15 Also provided is a process for the
preparation of a cggpound of Formula (D), a compound of F rmjﬁi) a

B

R’ N
(E)

\N o)
x~ x~ D\ R
“ I R3
B B\A _
N \N
/K /

R N , | R!
(F-1) (-1)

which comprises converting the compound of Formula {C) produced by the process
described hereinabove into the compound of Formuta (D), the compound of Formuta (E),

14



H12DNOX\ DNNBANNOR,R'N (D) (E) R2R20O O pNN X~\
Xrp\R4 1IR3 BB/N~ NN 20 R~ N R~ N (F-1) (I-1) which comprises

“woamesntiagsthe compound of Formula (C) produced by the propesgB2005/001469
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described hereinabove into the compoutte of Formula (D), the compound
of Formula (E), 14 WO 2005/116034 PC/11B2005/001469 -15 the

compound of Formula (F-1) or the compound of Formula (1-1), where A,
B, X,D, R, R1, R2, R3 and R4 are as defined above, generally and ]
B R R LR R S oA g e e ™ R B

HyoRitaad Bf ae 28 SRfpet Al e gpreTAbfR efRMPWompounds of the
inventiorharidhentematc ades:thatsate abdoasistés . natutinare@apapte tod

foEmigRIMARNMAVEICAT SBIEUHBLYAEIUSINRIGANE ANCREHAICEACHS: are

The acids that ma used to prepare pharmaceutically.acceptable ac
AT Sanatie ohomind vTE VAl of e i vehiis brame ano
SSRGS sT headditdLBRYARINE D IR RAD RIGFRARPU e b attatldIfss

Gedtéon oiitthd sempooundsdsidieahimehiicormanchittdemed midtvareiacidiclts
NRAER AN EnaFR 3R RIMPIJQIIING Sl VHE-SR 1945 R88BSund® oPALiM0Rntion

an(a thass'u salts are .Rreferred. The gregentf 'pventioq als% relates, to.
and ntermegiaies are acidic in nature and are able o rth Salls VTI Y rous. bases.
prodrugs of the present compounds. Compounds o ormua(fhavmg

RO eI RR D B YEOR{PERSUpPS can be converted into, for

examplé&hestesenbinggnide sithatlaes dsprddgsgs e masthiecemvodsment of
B8 RUERIL FarRRI N AGAHE Gak CarpR9SHiRRoisRIEErolips WhidE converted
%&EQgé}%%%rﬁpF?E‘%Pe?é*Q%%‘?Jéggﬁ%‘L%&- @, Jyther embodiment the

comiposition also - comprises at least ohe additional pharmaceutical agent

which iérﬁ%?mmv%guwj%gg@vention, a pharmaceutical composition is provid’ed

which comprises a compound of Formula (). In a further embodiment the composition also
comprises at least one additional pharmaceutical agent, which is preferably an anti-obesity
agent. The additional phérmaceuticai agent may also be an agent useful in the treatment of
a cd»mcrbidity of the primary indication for the composition. The composition preferably
comprises a therapeuticélly effective amount of a compound of Formula {1) or a
therapeutically effective amount of & combination of a compound of Formula (1) and an
additional pharmaceutical agent. The composition also preferably comprises a
pharmaceutically acceptable excipient, diluent or carrier.

Also provided is a method of treating a disease, condition or disorder modulated byr
a CCK-A receptor agonist in animals, which comprises administering to an animal in need of
such freatment a iherapeutidasiy effective amount of a compound of Formula (I} or a
pharmaceutically acceptable salt thereof, or a solvate or hydrate of said compound or said
salt. The compound of Formula {I) may be used alone or In combination with at least one
additional pharmaceutical agent, preferably an anti-obesity agent or an agent useful in the
treatment of a co-morbidity of the disease, condition or disorder.

Diseases, conditions or disorders modulated by a CCK-A receptor agonist in
animals include obesity, overweight and galistones. Co-morbidities of such diseases,
conditions or disorders would likely be incidentally improved.

Accordingly, there is provided a method of treating obesity in an animal, which
comprises administering to an animal in need of such treatment a therapeutically effective
amount of a compound of Formula (1), a pharmaceutically acceptable satt thereof, or a
solvate or hydrate of said compound or said sall. The compound of Formula (1} may be used

alone or in combination with at least one additional pharmaceutical agent, preferably an
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agent. The additional pharmaceutical agent may also be an agent useful
in the treatment of a co-morbidity of the primary indication for the

w@Eampasiien. The composition preferably comprises a therapeygtia®iyos/ 01469

effective amount of a compound of Forshgda (1) or a 20 therapeutically
effective amount of a combination of a compound of Formula (I) and an
additional pharmaceutical agent- The composition also preferably
comgris_es a pharmaceutically acceptable excipient, diluent or carrier.

Ao 5?8\1){03@8 % a method of treating a disease, condition or disorder
modulaféx® BipvEeicia NeEesor g menryinafdlsavaiiete urighrosawrises
administening tbeamiarinaldiyeethaiingd 2eucht teatmenimdhe rrpautcs)ly
SHEHYGAMAY AEAI AERVACHBS! 5O T2 12af8- RBADAESUNEAING or said
ac<ie$L§gL% ggatl}u%réer Pf or a ﬁo‘h/atgeor hxd[?r'gg of is%'éj ?mpoun_d.or Salg

4l THE SORRsEhY &F NS 8 PR AT B ISR RE S Lo il AL i8R one
weditiaprepReTBIReC Hga I RoARY preseraklvenmriiohgeit 2geterably an -
anti-ob&siypregentoreaivagentinsedat in rtethdiedtaeningfecovmerbidity mhal -
e dliseRpRscoNARNLh G SAHALHiBa: Q%@@%ﬁ%k&%ﬂl@@%rﬁ&ﬂﬁ?@&%ﬁmpound

ulate CCK-A receptor agonist |n._animals include obesity, )
A s e e R e Pl A aia s B henst
GROBREIIS S SEIRI Ty IS ARARRE SN FAIA VB daxbeceRf Gloneréia gembination
prtivatl 2 one thiodiafalngatimg aloésitpgard pahimbly avhaoh-cbesitpLses.
adminitefpeiianiaaimania BESe e mILIesHRIeNEARETARBHIC N prises

eg‘ective .35, amount o a.com ound of Formula I)) a pharma ey 'callé/ :
a m:m?tegllng to %amm aga st rre- reveniing amount of a compound of Formagla (1), a
acceptable’salt thereof, or a solvate or raté of Said compound or sali

S4R MAse LA pBthTR BRI SHNHEIRTS: RTR Bk Sah Wit R B At commrHadisrsaid
with atteastmvecdditiondd fheanbecenticalcrgenin prefbreatibn avitil & VA4 one -
300RA1003ARET (LR 2005/ QRIrERYI 36 2 grtiRR B Y ROBBAASCPFAXIERRN of

E‘aﬁ‘s@%@‘)d of weight management in an animal which comprises
administering to the animal a weight-managing amount of a compound of

Formul4 {1§1"" pepeih o che iessmy S eacnertalls (R &rala e LRl Al guse by
Ry@ratenet isdlt depipeti dresdid Shedit. cPhesemisdansdiebBonsagdaftnn
BeayRitG e dRiPBEnaLIFEeRRINAtNE Withaluiersk aseradditionahod of using the
BE@&@WM&%?BF@FE@SEQQN an anti-obesity agent. The present

inventlo_PhaIsoeprovides a method of reducin% food intake in an animal

which cOMRIMSELEARMERIFRY PR LNiRSEPF R BRI el g sitons in
sirfeimm b Eepeahe BEReRRIR] (1} iavphighiaeahacangesties sidsmnsisling:
{bpaciod} praansalwatenbrdnyaratenafosgidsibg ceompaund arraatd:sgly, (bhe second
Fﬁmswﬁlc@f EHERLIRL A L AYS) YSRAAPES IR FOMBRINGLIAR 1With:at: of
obes, E‘,’,fk‘ﬁe%?é’\}&?%%' é?%%ﬁ@?&ce“&#‘iﬁ‘% AgsnL, Draferably an ANt ORS¢ a
agent.’ Also provided iS a method of preventing ga(flstqnes in an ar_1|¥‘naq
AT TR SREBE bR TIstaiNs teonse ammmsiiengaliypinsadypihs bt g'so
ePnouint dfrectoms o thedadiniFatnatida (Niha sphamateaceyticakys atbe pioblen salt
Hhgtenliyiddrrlyaiesarivdrate-pheaid SARROME Are bRdklably administered in
different dosage forms or at different dosing intervals. :

One example of a kif of the present invention is a so-called blister pack. Blister
packs are widely used in the pharmaceutical industry for the packaging of unit disage forms
(tablets, capsules and the like). Blister packs generally consist of a sheet of relatively stiff
material covered with & foil of a preferably transparent plastic material. During the
packaging process recesses are formed in the plastic foll. The recesses have the size and
shape of the tablets or capsules to be packed. Next, the tablets or capsules are placed in

the recesses and the sheet of relatively stiff material is sealed against the plastic foil at the

16



10

15

20

25

30

35

15 salt. The compound of Formula (I) may be used alone or in
combination with at least one - additional pharmaceutical agent, preferably

wanmgemnsaseful in the treatment or prevention of gallstones. AdurtBesss/oo1469

aspect of the present invention pertainstp-a pharmaceutical kit for use by
a consumer in the treatment of obesity. The kit comprises (a) a suitable
dosage form 20 comprising a compound of Formula (1), and (b)

instructions describing.a method of using the dosaﬁg form to treat or

&8@85&“868%*0%ﬁeOWéh?.Hﬂf%fgs Fapetion i WORAIRARFs¥isaryeee formed. As a
pheuitnticdanien G ornsoisitioressrriddtifohmranssaeid prvssd dkiplabis ipadthe

ahthe invenrtyjsha phaigiasanticabiitLamprisings ket Mistapsules can be
neamme,m% GREPISIIRN COmRy ff%%l?ir?goﬁp&%%doﬂﬁlfq%%geg%h@g an

second 25p harmaceutical compaoslition comprising a second compoun

SEENITSG HE LA %H&Wﬁcm ‘BPé\?éﬁ?Fon &daﬂ@f&a&gpﬁrwn then be
treanvrshtinthg eerrnsrbidity of obesity; and (c) a container for containing

the firstiandysecand-Lanmppsitions. Matptealy therdtail.glse wompristhumbers
%Q%Q%tﬁ?{é@%@&%&@Wﬁ@@b‘}ﬁﬁ%éﬁ%@é@r%&%@%ﬁw& stsk& fpem

is esgeualléa vantageous when the separate components are eferabIP/ ;
e Ol

PSR P P iR Sr SAP ISR TR i L I e BRe R LiNg TR RIaEP
@WéI EXBRNSIY it ds ldcartifergrédeheimiberilonds asdelewctinliviespitsrday,

. Blistelaypacks. aszveicelyasseplondsie nhaamaceeticabinetusiiytiarstbienemory aids

%@B@Qé%u?fa?&F&'ﬁ%%ﬁ%'@&é@?!\e&é %H'Eﬁté‘ﬂﬁ Eslikedr ?éb%?%fpstts or

pa(:ks1 e%%n%ri consist ana sheet of re stl{:ff materlal C ?/ere with
a oo aopre era s are¥1t pF Stlcm terlal Ofﬂ?m’[ﬁ 3 'be %ﬁ?ﬁﬁ%g

(reEIes FEREeEEE! &Fé"f@r‘?r‘?&!l %‘%ﬁ@ﬁ%ﬁiﬁ&ﬁélﬂ@h%é@%%ﬁ%%mum
size andssifapecofl thedallets st capsdleisdodien packatehtexbithdalb | eftect
@rigapsules are placed in the recesses and the sheet of relatively stiff

" material is sealed against the plasrﬁc éollt at the 16 WO 2005/116034

PCT/IB2005/001469 -17 face of t fch is opposite from the
directioffSNSFhiIFRe e (osiarsres iR meaRNessEREr G ta ket wress
céipswies weesifiedled in the recesses between the plastic foil and the

sheet. Frr@feerrabmmer@u@@gmr@ibmfsb@at:m%@uﬁmm@@mmm;&n of the
CRRSHIES G EBH,EE{“%?QX{]%%“IEJ{B%HE ‘Zt{b(ym%?e‘%é W4 ﬁ:% velent,

pressure on the recesses where O enin formed in'the sheet at

HEEM Y B vdchal: ﬁ%ﬁ'&’d’l@? LG SR HAIRER DI GeARRRERmS (09
tietaderiing Mooy beretesirabityidiproViseuyhmigmiohynaignbin thedtitleutyl, 2-
iméhgifatyn Birumbers rextiytirstabletsypraapsides wheehpdng, and the
ﬂk\é}‘bﬁrﬁn‘é%rwgk‘ﬁ J‘M%ﬁ‘}@ Q%Qfe“&e at}?gw %(Q m;rﬁngﬁplﬁgkwammo,

%?g u! S S0 S 9&'2? d hould be jn gsg dVAthher exa

rqd 2 CRIERdar Srln?ea' thie T% te. &algﬁ ?Bﬁ%wgd Bifid; ngéﬁo an
Mbﬂaayi,p Fehssivags witbtens, S Eh BRI MG, FilieSHaGHR: efEa -CoFs,
@ihee/septiDhedaiemersueids tilkheresadilyapparentubstidaily sosahean
GNREIZBINOERRIRLRN GRARSHIER HREY AIBHRYIS Qhiorine atoms respectively.

The term "acyl” refers to alkyl-, cycloalkyl-, heterocycle-, aryl-, and heteroaryl-

substituted carbonyi groups. For example, acyl includes groups such as (C;-Cq)alkanoyi
{e.g., formyl, acetyl, propionyl and the like), (C3-Cslcycloalkyicarbonyi (e.g.,
cyclopropyicarbonyl, cyclobutylcarbonyl, cyclopentylcarbonyl and the like),
heterocyclylcarbonyl (e.g., pyrrolidinylcarbonyl, pyrroiid—2-one~5—cérbonyi,
piperidinylcarbonyl, piperazinyicarbonyi, tetrahydrofuranylcarbonyl and the like), aroyl (e.qg.,
benzowt) and heteroaroyi {e.g., thiophenyl-2-carbonyl, thiophenyl-3-carbonyl, furanyi-2-
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capsules to be taken on a given day. Also, a daily dose of compounds of
the present invention can consist of one tablet or capsule while a daily

wdasesgfithetsecond compound 15 can consist of several tableEC@riB2005/001469

capsules and vice versa. The memory dif-should reflect this. Definitions
As used herein, the following terms have the meanings ascribed to them
unless otherwise specified. 20 The term "alkyl" means a straight- or

%@G&rﬁ}‘?%%l% me&mrmq%@ Fé"cg o1, SRPEAb IRSmAR, GpH2n. 1. For

exam le, the termaﬁ% Co6)a refers to a monovalent, stra?/ght- or
BERe ét L M ey ‘éfﬁ'phatlc group containing 1 to 6 carbon atoms
(e.g., meehprretralt’ mpropil, Gpopyl, rRtsirAbivobaid vdlitbet§l, GtlouBst,more
mrarrdply, Farathylbutyl, 2- methylbutyl, 3-methylbutyl, neopentyl,

3,3- d'm&z\l;hw.egmlpyhem érmegnx‘%@y U%ME Aroillied. ﬁm%i%%&!aﬁe .

aIk | portion ofa rou% %ﬁ an alkoxy, acyl, lamino, dialkylamino, or
he®Ca

ANEIAE Gr5RY RS & naRMhAFaS 35*8{»% 05 RYCOFP LR Sk
repine) acybaospldylafrolap Susstivated amthabneadrorystie frdsydamatdinsstestpted
-HRGe -BEED gohBmdy BE 2itaznelitiiadike)ehikawisry terMsksUS aas one of the

é:%rEHP%MM@:@IK%%%{E%@IE&Q@%aH‘é/é aﬂ}?ﬁ’éﬁ éh?. @IKXJogﬁQ%Drﬁﬁse Oy) ofa

subst uted w wi b]lyé\e or,more fluorine or chlorlne atoms respectively. 3

f}rﬁ At az8 i SWF "&‘ifé\'(‘)’glﬁlla ?lpterocycle aryl-, and
heteroa‘fﬁ}ﬁ e SRR exbiysyigrndssr Mﬁ%‘ﬁéﬁﬁ)l@’%@ﬁfﬂffma&% ‘partially or
ououpsissiel asitaityOehtdkatnoyind@stitoningylitacetylsiprapionyl aadine
|H§%)0%9%1€c@ﬁ¥9’%'5¥ Q%@Qﬁb@rﬂg ﬁXQ@@FﬂBﬂP@%@?QMnng Unless specmed

cyclohutcarbonyl Gydopenyicarbonyl and e kel o

heterocyc y?cartt)) % gg T grro ?llylcar(k’)onyri}m yrrtﬁ 9 BrdenboR X
gﬁ*ﬁ‘?ﬁ%%fﬁ\,%aﬁﬁro?ﬂﬂmﬂi?)é?%ﬁﬁ*}yl%%ﬁ?i“i@%ﬁ?‘@ﬂ?ﬂ?ﬁﬁ@f&%ﬁ%ﬁﬁ%émme
@redﬂs@u@r@gbﬂef@romﬁm&dybrmh,etsamauqylc(ﬂ:.lghutenyl cyclopentyl,

QBM&WF Wﬁr%@%rﬂirﬁw&%ﬂa@wg norbomyf
%f%’% e T/'B%gpﬂ%@%ﬂcw 5 SaLhons HEARY Lo
oyl- ey yrroyl car

B&%ﬁﬂtl‘ﬁ&ﬁﬂ@%b’- CHABITRY a‘f"f?@%@r‘ﬂf“ﬁ&%"?ﬁ@ﬁﬁ@‘#OCF%WdMa“Y
Prefelrtiglpahaloatoint beitFinGleoryBratd regmsterabiheFe pia@lk b pekiiomré argsoup
28\., Theotarpuikandydeiipdains osmatiunaistipsaving asaeiRde.g.,
phenyl).ar & fsed géryf%ma(&raqed%wﬁe%ﬁpﬁngagwgasgé?ed o as "partially

henanthrene etc ical ar roup is a 6- to"10-memb ere aromatic -

85 ’Hciféﬁ@ﬁﬂé‘%‘ﬁ%‘%‘é’fﬁetﬁﬁlé’éé‘ §?§%&“‘@tﬁ%‘ﬂ£ﬂ?€, THEBRYFHI IR be
agerReRiiorites i s ardialitg ot nOkrpasyieg: opriadt dhisasheberingtoms
witbinaihe anamatierinigsysiegr The aeyiRoRor .iraramalimeeisiysintd
BHEHIRURdRderMRMY RR3A0R mﬁﬂwm&émgvc%nmge{m
rp?é%aaltlg ¥ Ll#g}éra% )Lrj Qaére i?eattrapgact: mss:lnde%e@esn%gaes]; sgcr;teed Qor?wss ﬂ?rrtcl)?cl en or
nitrogen. Heterocyclic rings include groups such as epoxy, aziridinyl, pyranyl,
tetrahydrofuranyi, pyrrolidinyl, N-methyipyrrolidinyl, imidazolidinyl, piperidinyl, piperazinyl,
pyrazolidiny!, morpholino, tetrahydrothienyl, tetrahydrothienyl 1,1-dioxi-de and the like.
Unless stated otherwise, the heterocyclic group may be attached to the chemical entity or
moiety by any one of the ring atoms within the heterocyclic ring system. The heterocycle
portion of a group (e.g., heterocyclylalkyl) has the same meaning as above.

The term "heteroaryl” refers to aromatic moieties containing at least one heteratom
{e.g., oxygen, sulfur, nitrogen or combinations thereof) within a 5- to 10-membered aromatic
ring system (e.g., pyridyl, pyrazolyl, indolyl, indazolyl, azaindolyl, thienyl, furanyl,
benzofuranyl, oxazolyl, isoxazolyl, imidazolyl, tetrazolyl, pyrimidyl, pyrazinyl, pyridaziny!,
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fully saturated cycloalkyl") refers to nonaromatic rings that are either
partially or fully hydrogenated and may exist as a single ring, bicyclic ring

wonraeospiraidang. Unless specified otherwise, the carbocyclic riegTsiB2005/001469

generally a 3- to 8-membered ring (preféfably, 3- to 6 15 membered ring).
For example, partially or fully saturated carbocyclic/cycloalkyl rings include
groups such as cyclopropyl, cyclopropenyl, cyclobutyl, cyclobutenyl,

HRIORG! WE%'rh;&X&UP%’Mﬁ&M'w %85%%%?9 I Pwiétcﬁyc}ﬂgﬁé%%romanc

|heptyl), narborren

cyclohexadienyl, norborn C
Ty ST e e e S e PecmbEgR

- drduprendgree ragsentainies e dh Brsie AP ErMRPBF inerespdstinge Rotehicoof

thgygarhamatomsindtein dhe syginalkydding:systeminbhestyel @allylipaction
%M@E’@n&@ %st@%cégﬁi%}“ﬁél%ﬂe%f %9?“@(@53 BBS%Qe)pQﬁfemﬁ m%d from

part ially or fully saturated heterocyclic ring"

i el S A e
faMgchas phect hreRise GlyIC) Fiehs iy an ARR GG GlAMG Vit thecarsaratiing
arytdly (sl ogieaatiedyiconitaila-lgasidirevng 25daetesoaiomanadrayy!

eﬁﬂéfoﬁ%@aﬂﬂﬂk?(é‘@%@i@%%‘r’ﬁaﬂm Hésatr?é)éré}ké'%akmée&sa%g%'ﬂed

‘ otherW| SE. ih{e het c,yclcrl g? ene raII 4 to7 membered
0

va e re comé)[%%%yv:th orcf'e or more

containing eroa oms {preterabl AR
|ﬁ%lé?%ﬁ@é?%ﬁ%e‘féb?@&’ﬂ?ﬁﬁféﬁﬁﬁ?”wgéﬁQSF%W&@@N"P‘F&@?@M@W@@
ipcindecgndcyly screptasiepoxyhazbtgitg spyeanyloletetsabycitafor atbiyinonly used
Mﬁ@lwliig\wm%umgmﬂpwl rre?qtrewn%mﬂet %%'H?H%%bd@:@%ﬂﬁi%nﬂﬁ?@@ INYat80
razqlidin pholino, tetr rothie etrahydrothie
é7| th{j] esigset%\et%de}é aermsep tshqg eté\r%%(r:’ﬁ%ﬁé:rhous sr’ﬁ&'e'bmoqecme 'S
e‘{‘fﬁé"d'hed to the chemical entity or moiety by any one of the ring atoms

~within tfidheterieytitinggeystentdl denete roeyeiduputiehiof@ngroup

(%lob@%%&'%ﬂgchﬁﬁé%ﬁmtﬁdﬂmwg% rlewey Jihe t8FMonat groups
Jihe?%{%"é‘ﬁY;Lo SO Aamatc, moisties « %&té" %] ng,atdeast.ope hiet %5% Wo an
e€.d., oxX en SU ur, tro en or C(Em Inatio ereosfyw N a
T R P S A RELSUORY 1S SBIpPoM oI teble
mma@cmt@;zamws thludgladahdriyiivomazetr&hyloxycadeslyl (BO%azolyl,

inRisla RN atesrar@pk) Ryt midishepyragimybrpyytcazbnyl (F &RV Qimitarly, a

| 293%551}?F&%ﬁﬁE(A@&Orgéfrg%é@@bsé@em'@ﬁ%‘)ﬁbd:%?%?&%%aﬂ%&%@%Y'prozeczs

uino n¥ benzothi en e heteroaromatic. moie
ERTE A AR R SR A
dogrhersRTRasliveFaUIh EPleshtammg HHE iR sloteter Brtepisthe carboxy
independssilyrsalecteddr grupxggemasidtubapgdniaipgyrand adypical
féﬁ?@kﬂﬁ%@%{laﬂﬂ&tﬁb’%@!ﬂdétﬁ’y%ﬁ@e@r@l523\%@%@%f'élgoa?y:%‘&ms 2-(p-
n%%'er;s'tﬁ g’nﬂEtF‘ | BLLifn terog[ nyley %@Eﬁ g?;()();[gs hmc(’%ath gtrgéthyl

é‘ﬂéé’f‘%ﬁ‘%@ Ft‘Pféaeéﬁ*ﬁbs?wfﬂ%g%#rﬁ@@&'mwaﬁ@ddh?ﬁef%ﬁmwm.n
tGeareRatiectiveGaygie im GegenjdiPydtiesis Ldghrimitkazo B 2nyi Nevdazk | 4494,
imidazofir ¥k d ik eﬁﬁf@a@w rROSHO BoRT R BKRURASS  cRRTErQRERKWIBRS
qgﬁo%w?nr{;]%c!n |n|sr'gr£'t% re ans\e/ﬁhe drug in vivo via some chemical or physiological process
{e.g., a prodrug on being brought o the physiological pH or through enzyme action is
converted o the desired drug form).

The phrase "pharmaceutically acceptable” means that the substance or composition
is compatible chemically and/or toxicologically with the other ingredients comprising a
formulation, and/or the animal being treated therewith.
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10 The term "solvate" refers to a molecular complex of a compound with
one or more solvent molecules. For solvates of the compounds of
wbBaneislasi34(including prodrugs and pharmaceutically acceptatste/ssdt®s/001469
thereof), the solvent molecules are thosé€dcommonly used in the
pharmaceutical art, which are known to be innocuous to the recipient, e.g.,
~ water, ethanol, and the like. The term "hydrate" refers to a solvate in

which U SSvery elesulf i, imier The toc Fan?a NG OUPGAL, cger
2

g 'refers to a substituent that Is commonly |OC or rote
f%éfﬁ?da e ATRERY LR REATR PRALtiARy %H@Pmﬂ% i b?sa*ﬁsor@fﬁvﬁats the
cesipoiandisease cocndifisie, anisardinotiiratectirigsg porgivizies Sulstitnetss one or
attaehsehioae oamm@ewpddaamq@ﬁaa%pm@e@a@e&oﬁm&m@iwi%
'%Qﬂ&g:&@mwn%wtmtaﬁ%@gﬂln@é%%bsm%&@ug m&é%?eb geehy! e

trifluoroacetyl, t-butoxycarbonyl (BO enzy oxycar onyl
fﬂ?fé'P?ﬂﬁFﬁ%fhylenoxycarbonyl (Fmoc). Similarly, a "hydroxy- protectlng
group" refetsraes dlrsalirgitlsentomed fiyeroant nirapabiiopley otgictdets
thesprychraxy fomptinaalityeStitable hydroxy-protecting groups include

acetyl angl Syl Anihar Wé‘é(n?%ﬁ&ﬁ@gs%l@s SR IRER QAP YRSHMERE s of

kéLocks or protects the carboxy 25 functional |t¥65uch as an ester group

ARG E&PSE?Q“ypBFS?éE?‘i’m&fat’b‘ﬁﬁ%"?ﬁaélﬁg?c rl‘—%l—?ﬁ'é@éﬁﬁamma‘s eg.
SRIMGEIPR BET @I Rethg TV ahs food (BavraiBISIRS bR e Bymepepmples of
todugnerul tonyhe gl c2hienit g Hegyy| selfeaybathydts) and horses; some examp!es
%{QWWQ@%HM J&WQ% E%GEW%HK%&QE‘& gﬁs@@r%’iy the animal

deSCI’I%mIOH o{npg tectln rou affmd eir use, see T, W. Greene

Protecivecsrod esraln;yOr anlc esf’sm%hnCWPéa)'/] g &pimel ﬂ’ew‘%ﬁ?““e
133‘9’13‘30“?%@@5%?@@5?6?1afﬁ?&df@@@“ﬁfé‘ans compounds that are drug
precursons, tevini iumfalioddng tad misistratventjivelcasaitb ekdrugéasspecitically
seén@n@&lefma@g@r@M%%ﬁbaﬁ%@éﬁs&%m@(ﬁ@gmn% Q&W [RHAng

to the |oIo ical pH or through en actl S _conv
e R L R B bR Rl ot
tﬂ@m?aﬂw@%?%ﬁﬁﬁwﬁ@ﬁ and ysiap AfibRy ek At Pawanses. salts,
texiéwl ogidaly. withvehesotheteingjsedient stomrnpmsmgaitdoreriudat teviamchir

thenimahagiag df ertesribaresish F49WQIR005/1.16034
PCT/IB2005/001469 -20 The B%}[@E‘a égggﬁg%ﬁlcally effective™ is

intended to quah% an amount™of an agent tor use in the therapy of a

diseasd” d5RTRIol S 5P ORBIE MR THHEAE VPP RAOIRTATE Y drReetass
Hewceibed bereditiolvy oirgisupdess¢ pittettmsél dimediseatbsyiop eliininasdl in the

onelioihandEes o MawiHhe-prdicy aiAigeas e wondiietrkdisasdet far
(H}MISN&E&%%&@W&%JQQ&%%P 9&&5@%95 ﬁ‘@(@p?é@@ﬂ@éﬂ%&%ﬁa%r have

Hlar disease, caondition, or disorder describ herein

arti
ke e sl e 2 o 5 et e pesoe Ao, Certln
ﬂ?@ﬁﬁ%ﬁ% agehgr %ﬁwﬁ/@qﬁ@m@@ﬁpmn of the present compounds are provided as

further features of the present invention and are iflustrated by the following reaction

- schemes. These processes can be carried out in sequential or convergent synthetic routes.
Other processes are described in the experimental section. Purification procedures Inciude
crystallization and normal phase or reverse phase chromatography.

In the discussion below pertaining to the reaction schemnes, certain common
abbreviations and acronyms are employed which include: AcOH (acetic acid), DMF
(dimethylformamide), DMSO (dimethyl sulfoxide), NH;OAc (ammonium acetate), NMP (N-
methylpyrrolidone), OTS (p-toluenesulfonyloxy), Pg (protecting group) and THF
(tetrahydrofurany).

2¢



The term "animal" means humans as well as all other warm-blooded
members of 10 the animal kingdom possessed of a homeostatic

wetheiersy including mammals (e.g., companion animals, z@e@ anBais 001469
and food-source animals) and birds. Soi&e examples of companion
animals are canines (e.g., dogs), felines (e.g., cats) and horses; some
examples of food-source animals are pigs, cows, sheep, poultry and the
like. Preferabl nimal_.is a mammal. Preferably, the mammal

*hugran, S e o S e Sig oA r%f@??b(f "
tw@*amﬁﬁ.ﬂq?aamﬂ@n thé%”ﬁﬁ“&dﬁﬁ%dﬁf@%ﬁﬁf@ﬁ%énﬁﬁv&%ﬁ

- anaettRbdikedrlibes sppeifiraityalidentifiedeatbigrwise) means the
compounds of Formulas (I), as defined above generally and preferably
(including all embodiments), pragrugs thereof, pharmaceutically

acceptable sal,‘gg of the compoumnds and/or prodrugs, and hydratgs or
e compounds, SR and/or prodru <] all
steredlsomgrs, atropisomers |tautomers_and..|.sotopﬂcaly Iabele
> COMpo kormula (I). Detailed, nin

general, the compounds of the present invention can be mafe by,
- processes* described herein o¥ by other precesses withi thecsklll of a
person having ordinary skill in the 25.atedicinal chemistry art, including
processes analogous ) thoge described in the art for R ducing
compounds tha si or analogous to the preserjt co
have substltu%nts thiat are Similar to or the same»as
compounds. Oar\ interrndediates and procegses
the present compound ar@provided as furthey f the present
invention and are illus @by the following reaction es. These
processes can be dArried ifiz)ut in sequential or, convergent synthetic routes.
Other processes areEdescancL\n the experimental section. Purification
procedures include crystallization gnd normal phase or reverse phase
chromatography. In the discussion beloquertalnlng to the reaction
schemes, certain common ab ! and acronyms are employed
which include: A6OH (acetlg acid), DMFs85 (dimethylformamide), DMSO
(dimethyl sulfoxide), NH4OA¢_ oniym acetate), NMP (N-
methylpyrrolidone); OTS (p- tolueneiilf loxy), Pg (protecting group) and
THE (tetrahydrofuran). 20 WO 20 34 PCT/IB2005/001469 -21
Scheme | below illustrates one Mieans of preparlng compounds of
Formula (t) in which E and G are bot -N-. In the structures in Scheme |
below, A, B, X, D, R, R, R2, R3 an’d 4 are as defined above, generally
and preferably. 0 a::: H ROO B\

ounds or
of the present
reparation of

Scheme 1

According to Scheme |, the compound of Formula (C) is prepared by coupling a
diamine of Formula A with the appropriate bisalkoxy acrylate of Formula (B), such as 3,3-
diethoxyacrylic acid ethyl ester, for example by heating the two compounds in a suitable
solvent, such as loluene or xylene(s), in the presence of an acid catalyst such as acetic
acid. The Formula (A) diamines are commercially available, may be prepared be methods
described in the literature, or may be prepared by methods analogous to those described in
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OR AHB2tOO DNX/O DN NN-A"(NOR DER2O DNII3 B\
A"-(N\FI R"N/N R2JO xR4 R3N\r-' JtN 5R'/\N/ Scheme |

wadeomaiagsto Scheme |, the compound of Formula (C) is prepaetiyoos/coides

coupling a diamine of Formula A with ##&-appropriate bisalkoxy acrylate
of Formula (B) such as 3,3- diethoxyacrylic acid ethyl ester, for example
by heating the two compounds in a suitable 10 solvent, such as toluene or

?{ eter}a‘ct;z KQoPhaenﬂregsg ((::eng.) fo%gda %rd bcatalxs% S”%ﬁma H%f gmgrsanbgf ordnnary
ormula dlamln S are commercially aval abe ma pp

et e fa%%‘?fﬂ?}éﬂ‘?ﬁ’ﬁi@ ﬁf&f@mrféaeﬂvm\@%ﬁéﬁaﬂ@w Afethods
analogdire toitivetterddseribed () RING/OI 2005464 8@B4n alkylating agent RL

REJHR 2002108448 G2 ths btarainre épbaaa(l@goe$ @mﬂ@m%bympys N-
W%%e\{\gm )“Zl& ng(%Ja‘?Ie%Eerso suci’%g%fw! o?lﬂ Lnaﬂ]el a?sdelgm% as E%thium

stry art rom readily available starting materia minoeth
EXATRA(CF1eaHE INOsiIRTIAvElidRitA! arieaIRGIANR CAGRAHIRDYC to about 70°C for

about 2 to about 48 hours, to afford the N-alkylated iminoether of Formula (D).

Alternatively, the compound of Formula (C) is akylated, under the condntions
descnbed above, with an alkylating agent L-CH,CO,Pg (where L is a Ieavmg group and iPg
is a protecting group) such a 2-haloacetic acid ester (e.g., benzyl 2-bromoacetate) and the
asier protecting group removed to afford the corresponding carboxylic acid, L.e. the
compound of Formula (D) wherein R?Is ~ CH,COOH. The carboxylic acid compound is
then coupled with an amine HNR®R using standard amide coupling methods to afford the
compound of Formuta (D) where R? is — CH,C(OIN(R®)R"). The compound of Formula D
where R? is — CHC(OIN(R®)(R) is then converted to the triazine derivative of Formula {F-1)
by condensation of the Formula (D) compound with an acyl hydrazide of the general formula
R'CONHNH, in an organic solvent, such as glacial acetic acid or toluene, at a temperature
in the range of about 0°C fo reflux.

Alternatively, the compound of Formula (C) is converted to the triazine of Formula
{E) under conditions described above for triazine ring formation. The compound of Formula
(E) is then N-alkylated to form the compound of Formula (F-1) in the manner described
above for the alkylation of the compound of Formula {(C).

The compound of Formula (F-1) is alkylated on the C-3 carbon

using a suitable electrophile such as (R®(R*}R')C-halide or -toslyate (e.g. RL where R® is
CRY(RYR™) and L is a leaving group such as Cl, Br, | or OTs), a suitable base such as
fithium hexamethyldisilazide or sodium hydride, and an inert solvent, such as DMF, NMP or
THF, at a temperature in the range of about —20°C to about 70°C, to afford the
monoalkylated product of Formula (1-1) where R®is -C(R®R®)(R') and R*is H. Repeating
this'_procedure with an appropriate base and an alkylating agent {e.g. R*L where R' is aitkyl
or cycloalkyl and L is a leaving group such as Cl, Br, | or OTs) affords the compound of
Formula (I-1) where R? is -C(R®}(R*}{R'®) and R* is alkyl or cycloalkyl. Compounds in which
one of R® and R* is halo may be prepared by similarly forming an anion at C-3 with a strong
base, such as lithium hexamethyldisitazide or sodium hydride, in an inert solvent, such as
DMF, NMP or THF, at a temperature in the range of about ~78 °C to room termperature, and
subsequently trapping the anion with a suitable halogenating agent {e.g., Br,, Cl,,
{diethylamino}sulfur trifluoride {DAST) or 1-{chloromethyl}-4-fluoro-1,4-
diazoniabicyclo[2,2,2]octane bis(tetrafluoroborate (Selectfluor™, available from Air Products
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wherein L is a leaving group such as Cl, Br, | or OTs, (e.g., Bras in
2-bromo-N-isopropyl-N- 5 phenyl-acetamide) using an inert solvent such

wagdMR@BDOMF and a base such as lithium hexamethyldisilazrda mB2005/001469

sodium hydride, at a temperature of abe--20C to about 70C for about 2
to about 48 hours, to afford the N-alkylated iminoether of Formula (D).
Alternatively, the compound of Formula (C) is akylated, under the
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IaC|aI acetlc or toluene, at a temperature In the range

GE06 FLIRRE SRTARENVEN, ’ﬁ%"éBPHb‘“tSﬂ‘HE?dP SERFNE oy TSR B ARt
tHesatelpd iEredinitd i 20MBIUR CeTddS eikitake tlosetiise th &sonveCioR '), which
thRyinereng donadicnantari eontpRHe (Lef Eemania; KE)Ps-thes dNoalkylated

t 3 ) \"
e e
mul

S hé’ssﬁmylg?é% h the C-3 carbon using a suitable electrophile
such as (R8)(R9)(Rt0)C-halide or -toslyate (e.g. R3L where R3 is 25

-C(R8)(R9)(Rt0) and L is a leaving group such as Cl, Br, | or OTs), a

suitable base such as lithium hexamethyldisilazide or sodium hydride,
and an inert solvent, such as DMF, NMP or THF, at a temperature in the
range of about -20C to about 70C, to afford the monoalkylated product of
Formula (I-1) where R3 is -C(R8)(R9)(R10) and R is H. Repeating this
procedure with an appropriate base and an alkylating agent (e.g. R4L
where R 4 is alkyl 30 or cycloalkyl-and L is a leaving group such as Cl, Br,
| or OTs) affords the compound of Formula (I-1) where R3 is
-C(R8)(R9)(Rt0) and R 4 is alkyl or cycloalkyl. Compounds in which one
of R3 and R 4 is halo may be prepared by similarly forming an anion at
C-3 with a strong base, such as lithium hexamethyldisilazide or sodium
hydride, in an inert solvent, such as DMF, NMP or THF, at a temperature
in the range of about -78 C to room temperature, and 35 subsequently
trapping the anion with a suitable halogenating agent (e.g., Br2, C12,
(diethylamino)sulfur trifluoride (DAST) or 1-(chloromethyl)-4-fluoro-l,4-
diazoniabicyclo[2,2,2]octane bis(tetrafluoroborate (SelectfluorTMm,
available from Air Products 22 WO 2005/116034 PCT/IB2005/001469
-23 and Chemicals, Inc., 7201 Hamilton Boulevard, Allentown, PA)) to
obtain the C-3
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halogenated compound. Similarly, trapping of the C-3 anion with a
suitable oxygenating reagent, such as

wb-tptenyisulfonyl)-3-phenyloxaziridine or PCT/IB2005/001469

oxodiperoxymolybdenum(pyridine)(hex&atfethylphosphoric triamide
(MoOPNh) affords the C-3 5 hydroxy compound, which can subsequently
be converted to the C-3 alkoxy compound by O-alkylation with an alkyl

I de a uit base under sta dard condltlons It atlv the
G B e o o B R g =
aé‘ﬁrfi’ﬂ?'l@ﬁs cﬁfﬁdxdlb‘@ﬁ?&écweéd’b?%%é’d?@@m §u@h’%\sp't(ﬁu@né%lR R and
xleme 6s)s efingfe eaole inehe presehpeiefalbase such as piperidine, at a
temperature in the 10 range of room temperature to reflux temperature to
afford the corresponging alpha-beta unsaturated intermefia (| e. where
R3 and R4 akéR together to form =CHR"), whichyfmay be reduced
under stﬁmdarE condirionS€.g- ZN-AcOH; H2, Igfa;q:ffor the -
compouﬁd a (I-1) where one of R3 and Ref is the other of
R3 and R4 is - CH2R1%&(R" is the same as Rt0) 15,23 WQ 200%/116034
PCT/IB2005/001489 24 Scheme Il below |IIus§Er5aés one means of
preparing compounds ofNggrmula (1) in which N- and G is -C(R5)-.
In the structures in Scheme II below ABX D, R,R,R2 R3 Rand R5
are as defined above, generaufaﬁjﬁﬂrefe ably H x/D~N B\A/ N'\A N..

GORNHZCHO/DNI~\F§\/ N RALH RSQRZROOXNRB

R
RZ
R‘*\ \ o
8] D N
D N x7 % Ra,,
xS I R
ff 3 B\ =
B\ = A N \
A N7 N
N e
Ty, £ R -2
R’ 5
. R
R® :
Scheme il

According to Scheme il, the Formuta {G) amidine is prepared by treating an
iminoether of Formuta (C) with NH, or an ammonia source (e.g. NH,0Ac). The amidine is
then condensed, under standard conditions, with, for example, a bromoketone of the
formula R'CH{BrC(O)R®, to give the imidazole of Formula (H). Atternatively, the
iminoether of Formula {(C) may be condensed with an alpha-amino ketone of formula
HNCH(R®)C({O)R to afford the imidazole of Formula (H) (see, e.g., M. Langlols et al., J.
Heterocycl. Chem. (1982), 19(1),193-200).

The imidazole of Formula (H} is then subjected to Ni-alkyiation {i.e. introduction of
the R? substituent}, using procedures similar to those described above for the N-atkylation of
the compound of Formula (C) or (E) in Scheme |, to afford the N-alkylated imidazole of
Formula (F-2). This compound is then aikylated at C3, using conditions similar to those
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to Scheme II, the Formula (G) amidine is prepared by treating an
WihinsetHesof Formula (C) with NH3 or an ammonia source (eRf-T/IB2605/001469

NH40Ac). The amidine is then condengéd, under standard conditions,

with, for example, a bromoketone of the 10 formula R'CH(Br)C(O)R5, to

give the imidazole of Formula (H). Alternatively, the iminoether of

Formu may be condensed with a | 9 k tone of form
ﬁﬂ%ﬁfﬁ%{l{ga%ﬂv ESIo a %r?ﬁﬂrgq?ﬁjln azo ormula C(DS’EEO@ O%Prmma
&hﬂg!b’?sc*&r%ﬁ.!.39-%@?&&éﬁr@ﬁém.0(1@8!2)1381@@)0@3*320@)"The
imidazdierefriediimeitav(ifisisstbeonsubyected poepilialkylatiomisenf Formula (1} in
iptiedectioe @) e ;BZhﬁubﬂiﬁS@&Fbctﬁ&gr%%ﬂmﬁ%éﬂw”ﬁr BOXNBSR, v,

s 5| ye fort e N- l%latlon of m of Formula (C) or
5 )%1 cheré:]% Iart%aée’f SP ﬁl H%ﬁn ra ylr?ﬂ z%oe 0 Formula (F-2). This

compound is then akylatgd at C3, using conditions sn’rP\lIar o those 24 WO
2005/116034 P T/I /001469 -25 outlined. fo Ei ersion of the -
compound of"For ula (K-1) to thecompound ofjFormula (1) in Scheme
,to .provide t‘he nd of Formula (1-2) of S cheme llI
below |IIustrates one me of preparing compounds of Forﬁ'ﬁﬂaz(l) in
which E is -C(R5)- anl G is -N- . In the structures in Scheme Il below, A,
B, X, D, R, R, 5R2, R3, R and R5 are as defined above generally and

preferably. R1 R2 O‘b XD ~~VIIN N X/ B Bf~/\A NZN H OR cRSNO2

D3 R2 ijZXDD%EN DN
I
B\A/ H e I z;

=1

R? R2
. \N O . \N O
(X7 — X
3
B B '
s N \A/ N
A RS J\ \ RS
R N =,
R N

-3

Scheme Il

Compounds of Formuia {I-3) can be synthesized by methods analogous to those
10 reported in the chemical and patent literature for similar or analogous compounds {see, e.g.,
“Diazepine derivatives,” Neth. Appl., NL 7803585 (1978); Armin Waiser, “Imidazodiazepine
derivatives,” Ger. Offen., DE 2813549 (1978), and Armin Walser and Rodney lan Fryer, &
“Imidazof1,5-a]{1,5]benzodiazepines,” U.S. 4080323 (1978). Thus, the cbmpound of'
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B\QN HR5H RI~-NFR5H2N LKO R2R2 OO~-DNpN BMA/g N
~ANRSR5 R~NEUWMF-3 R20O DX~NR4B'R3\ AN J\R5 R1

wil 8B/Bieme 11l Compounds of Formula (1-3) can be synthesizedsayes/001469

methods analogous to those 10 reporteéén the chemical and patent
literature for similar or analogous compounds (see, e.g., "Diazepine
derivatives," Neth. Appl., NL 7803585 (1978); Armin Walser,

R IRRE BN AT VRN ShSely IlEkad TWHIER C21 b Generitad By reating
rmin Wal er‘ancfrﬁodney?an ryer, o _ _

"FrRiteE kel 2 STBRMbRRfic Epift i dentaeisydisieaivs) soriim hygede.

guriapgumd-bi 254/ 1RO05/AiE603EYRETHBARE $001A6QarRG SesnsheckRy

is1GeNsiAgeRs vith, 3 aRipRiof BiTealkana (WhIGhSANRLARRGIAREDY about

treating nitroalkane with a stronfj base, such as lithium
(o]

hexamethy s Aae eyt fi Ry SOt SeRRRUDREYaE Pk igHYCed
disseshropsiel vrtdysinsaph@seiedranietisoiventigiethingie PraferodS @y dipgen to
Lilvbiry fios evrapopie)ofatoanteraypgrature in the range of about -30C to about 5
100C tofﬂﬁ%ﬂaﬂ&@nm}mg BE)EQ&E‘M%MMQ@&QA@%HE%E agent for the

subsequently reduced
introduction cy R%O-, e.g., an acyl halide/base or carboxylic acid/coupling agent (e.g.

EDCI, N,N-carbonyldiimidazole), to give the compound of Formula (L), which is then
subjected to standard dehydrative ring closure conditions to afford the compound of
Formula (M). Oxidation of the compound of Formula (M) to give the compound of Formula
(F-3) is accomplished using an oxidizer such as manganese dioxide or potassium 7
permanganate. The compound of Formula {F-3) may be converted into the compound of
Formuia (1-3) in a manner analogous to that described for the conversion of the compound:
of Formula (F-1) to the compound of Formula (1) in Scheme 1. .

Conventional methods and/or techniques of separation and purification known to
one of crdinary skill in the art can be used to isclate the compounds of the present
invention, as well as the various intermediates related thereto. Such techniques will be well
known to one of ordinary skill in the art and may include, for exampile, all types of
chromatography (high pressure liguid chromatography (HPLC), column chromatography
using common adsorbents such as silica gel, and thin-layer chromatography),
recrystallization, and differential (i.e., liquid-liquid) extraction techniques.

The compounds of the present invention may be isolated and used per se or in the
form of their pharmaceu{ically acceptable salts, solvates and/or hydrates, The term “salts”
includes both inorganic and organic salts. These salts may be prepared in situ during the
final isolation and purification of a compound, or by separately reacting the compound with a
suitable organic or inorganic acid or base and isolating the salt thus formed. Salts of the
intermediates need not be pharmaceutically acceptable.

Representative pharmaceutically acceptable acid addition salts of the present
compounds include hydrochloride, hydrobromide, hydroiodide, nitrate, sulfate, bisulfate,
phosphate, acid phosphate, isonicotinate, acetate, tactate, salicylate, citrate, acid citrate,
tartrate, pantothenate, bitartrate, ascorbate, succinate, maleate, gentisinate, fumarate,
gluconate, ghucuronate, saccharate, formate, benzoate, glutamate, methanesulfonate,
ethanesulfonate, benzenesuifonate, p-toluenesuifonate, pamoate, palmitate, malonate,

stearate, laurate, malate, borate, hexafluorophosphate, naphthylate, glucoheptonate,

26



10

15

using a metal catalyst, such as palladium, platinum or nickel, in the
presence of hydrogen to afford the compound of Formula (K). The

waansouesof Formula (K) is acylated with a suitable acylatingragamios/ 001469

the introduction of R'CO-, e.g., an acyt##&lide/base or carboxylic
acid/coupling agent (e.g. 10 EDCI, N,N-carbonyldiimidazole), to give the
compound of Formula (L), which is then subjected to standard dehydrative
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Similarly, if a compound of the present invention contains an alcohol functional
group, a prodrug can be formed by replacement of the hydrogen atom of the alcohol group
with a group such as (C,-Cg)alkanoyloxymethyl, 1-({C,-Cs)alkanoyloxylethyl, 1-methyl-1-
({Cy-Cglalkanoyloxy)ethyl, (C-Cglalkoxycarbonyloxyrmethyl, N-(Cy-
Ceslalkoxycarbonylaminomethyl, succinoyl, (Cy-Cglalkanoyl, a-amino(C,-C,)alkanoyl, arylacyl
and o-aminoacyl, or c-aminoacyl-a-aminoacyl, where each g-aminoacyl group is

independently selected from the naturally occurring L-amino acids, P(O)(OH),, P{O}O(C,~

27



10

15

20

25

30

35

5 ammonium, quaternary ammonium, and 1*, 2 'or 3' amine-derived
cations including, but not limited to, ammonium, tetramethylammonium

wanobtetraethylammonium and cations derived from methylamir@t/182005/001469

ethylamine, dimethylamine, trimethylam@de, triethylamine, and the like.
See, e.g., Berge, et al., J. Pharm. Sci., 66, 1-19 (1977). The present
invention also includes prodrugs of the compounds of Formula (1). As 10
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coranundpkibs iesenthinyeniiomeavinins mbralsahe biviogidamnsh G eudiher

2 aHG caghs dormed Q. rrRlace mERLPL IR LY agR %tgﬁé&fn‘ila%xmre by
alcoho%%‘3 Wlth a%rou suc as ano on
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gropp gftthdéveetioiacetal form of a carbohydrate). If a compound of the

presentypYRMINRce M Ea AN e iatianabeier halidual diasterecisomers on
the basis of their physical chemical differences by methods well known to those skilled in
the art, such as by chromatography and/or fractional crystallization. Enantiomers may be
separated by use of a chiral HPLC column. They may also be separated by converting the
enantiomeric mixture into a diastereomeric mixture by reaction with an appropriate optically
active compound (e.g., chiral auxiliary such as a chiral alcohot or Mosher's acid chloride),
separating the diasterecisomers and converting (e.g., hydrolyzing) the individual
diastereoisomers to the corresponding pure enantiomers.
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prodrug can be formed by the replacement of a hydrogen atom in the
amine group with a 5 group such as R-carbonyl-; RO-carbonyl-;

- WORy(R)INBeHrbonyl- where R and R' are each independently (CReTARO 001469
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(C3-C7)cycloalkyl or benzyl; or R-carbo®$t is a natural a- aminoacy! or

natural a-aminoacyl-natural a-aminoacyl; -C(OH)C(O)OY"' wherein Y'is H,
(C,-C6)alkyl or benzyl; -C(OY)Y" wherein Y is (C1-C4) alkyl and Y' is

(C1-C6 I -C6)alkyl, amino(C1-C4)alkyl or mono:-N- or
A f@%????fnxa%&ég@%ﬁ?ﬁ%#%5“?sv el npspated
ARSI SSHEINE B SR SANRE - U aRIAIRn e 3Rl [SRBIARG ot and the fike, and

- piplridieted/bod pysedldid-forgis Mainglofeb evibontpespelsof theipresiont Solvates

IRVRBEONRG Q86 AdpEC BTRRHACS GO EAKLI® DB I PRSAASKIHAY I Qptable
chiralgenters (e.g., the C-3 carbon atom bearing R3 and R4 in Formula

(1)), and such compounds therefore exist in different stereocisomeric forms

(e.g., 13 SHIRGOR LIS AP ARSI RGRIRSESY. RYSRIPB AfiLiPaRedptes therefor.
catripblantysatisorexuitiersfropisay.exdl stdiftarisd taeiiéoinfrros tder certain -
intermeciates ahd conpannssabthrcpsesentiventeriraelbasrs of different

r@k&g{g&&ﬁﬁﬁ%@éjmgmo&y@mmpqn%vgﬁtﬁgﬁ%m Yl LA S.Spfwm%'aummers

0SSess P“Ero erties useful in the treatment of the conditions discusse

P ; ! [ C S

HE RS TS A TR P AR R EH TS IR L S R B RS L BYREdiaR gGa proton.
Hugihes seheprbpedtiegerenerminpaseotikiigresémpeofiingsiiols. epetally,
aae@hdhie enandamensodll basnore agivedialagiealiythamibenaibang

SAYLAEaF A EIRWENRENDE 16358 GIMR GRARNIHOB] RANRRSARNHE IO & the
rggecmlc mixture b eplﬂwerlzatlon f’:lt the C-3 stge(reocer]ter using a stron

PR R S0 SRH SRS P gl fS AT BRE "TIE PAREIAR o)
rAIREIEITEIS SERPSRf ey BESe pAhaaP ey ©heny epfintiontftenspig form in any
sttihel andctonditionsasbeteiads resditdiandan okilialithy ontategrapyiha @om, but is

?J}QQAHPB'H@%&@%ﬁ[ﬂﬁ%@ﬁﬁ@ﬁnﬁmﬂ%ﬁ%@|sQﬁ0metriC isomers and
atroplsomers. Fo[.exa[n le, if an mtermeglate r compound of the rq§ent
. f il?E T icn are

. e prasent inve also embraces isciopjcally labeled compounds
Invention an ains a double Onna or afuse%f nn{;,abo t%e IS- and trans-

fERE2AE (8 IPRERATRHTES, A Erfib Pl At tHReSEsp & drfenthe fact that one
inventoato Dicsteredmedibyraixairedavary be Beparatecs torvélhe mimtlieriditietent
digsiereaisanriRo8: PashruRRsILAlINEERPRYS IcaLE eRicabdiarenegssat
'%5%%8%&8&%@8‘(&%%%%%@%l?e%’, § cﬁ}li g&%d%%‘f%gsmt\?gnﬁon Enciucgzeisotopes

chromatography and/or fractional crystallization. Enantiomers may )

S APRRE S 508: SYORH X HSTETEBRIRHHS Y iy R PHB S @pe Flatne.
sprdors/attimt e "EhariioreritlmRure.ing® AriZeersoltoriCntiteres o1,
reagtianeyiticamappmpiaie gpiaalyvattneprumpe ndds . gnd gRlRhaceutically
At st a5, U 3l 3GARL LA BT SARE SPHRNy BB eRAlRIAT
thet j[astereoisomers and convertl%g gi.%,_hg/%gaglﬁyzm the individual .
GRS lerrarenlotied BalRREhBIHiR S e RAmRMERS 298 YA WhtB e
FEOBAPCTPBSIOB)GMIZBY -29 The compounds of the present invention
and inteeneniataspialy exiskincanpolrated ths palbasrselMpiet rmesyitbeled
shlvents-sue) 3 ekl e HaARRLIE QRERP DR A & JisR@on assays.
Tritiated (i.e., *H) and carbon-14 (i.e., ™*C) isotopes are particularly preferred for their ease
of preparation and detectability. Further, substitution with heavier isotopes such as
deuterium (i.e., 2H) may afford certain therapeutic advantages resulting from greater
metabolic stability {e.g., increased /n vivo half-life or reduced dosage requiremenis) and
hence may be preferred in some circumstances. Positron emitting isotopes such as "0,
N, "'C, and "F are useful for positron emission tomography (PET) studies to examine

substrate receptor occupancy. Isotopically labeled compounds of the present invention can
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both solvated and unsolvated forms are included within the scope of the
invention. Solvates for use in the methods aspect of the invention should

Wha§ith ishdrmaceutically acceptable 5 solvents. A number of tHEI/1B2605/061469

compounds of the present invention and$ntermediates therefor. exhibit
tautomerism and therefore may exist in different tautomeric forms under

~ certain conditions. The term "tautomer" or "tautomeric form" refers to

%EHSFHE?L&S FM%% Tﬁ&e QRS Wisl e dig: slg%ggﬁn 1R.2
arrler or

exam roton tautomers 10 (also known as

W ener
pgr%’f‘é‘ﬁ%?) ULt ‘i?‘?t'@r%’bﬂ(?éf‘é‘r‘ﬂﬂ% PdAiGIeRIYEBr s dIRsEsT! for @
sieHseRettydarsiietheaatine-enamine isomerizations. A specific example

of a praianpdanteBieid prasemiclazole neigdyiwheretaedy doganigAkeases,
W&ﬁ%?%ﬂé{%{%@rﬂ%‘%rﬁ?&u@@%%ﬁoé{&)&@&ﬁ A%rgm&{&gfeg'gdecx A regaptor
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PARUBHBY RO gﬁ%@ﬁﬁ%erlﬁ'aﬁ?éeﬁﬂ% fBFTﬁ%Of §9€‘F?%1(§ gHetgqqu(ijal
1B3@ A48, BbiNcdS(),2bd Cs180I3didal BBRYd8&S L8k ds2Rbreddioh, anthiCl,
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hphRgraceIiealy aceepiabie-palo. Iniales and SpYates Blahce weioht
com ound san said prodrugs which -contain the aroremenfioned
|§b’fbf?é’§°§ﬁ8?8ﬁ'8ﬁ‘18r isotopes of other atoms are within the scope of the -
present vdegoiheQeasai ivsrdipicalby il etethednop seside ufaheqyresentf
invandien{esgeotianpad aheiadisosiindilard @ usalpbintgaineRrak Bl

%ﬂﬁ.égrmpémar issue distibtian AR m %?Qfgg%% P 2 compound

?efpon le., 14C§(|soto es are artlcu arly preferred for their ease o
SIESEutR e iabice dbaitp ek ?ﬁgffb’gt TRYR R Heavier isotopes
such as garicERIPP RO M pnafribcbeadaiivistrsrdpe tdeaidveltages
esutting froanagregisiomatabnlin glabitity-éecpt inneneaseddpreingehalf-life or

rﬁ&%@@bW&%ﬁmﬂxémyﬁﬁe&%@e@cm@w&tpf@éﬁ{aﬁﬁk i §esﬂ?pound

mﬁ;ums c@?SI'[I’OI’] mltthn ISOtO SUC as
USG

d1er a AOr P emlssmn accer%faﬁ}e %"été&‘fggt% carrier,
é)“(étYﬁi'r?é raefheteRbuCestn seaRsalieys 1%81%1%%“3}31&8&%%%&6%@3
ehthg presend thatent o dalint @OBWCE RGOEEDED 34 dA EE MBR0A5M0 It 6thical

'Q%Quelae or co-morbities thereof, which comprise administering such pharmaceutical
composition to an animal in need of such treatment .

The compounds of Formula (1) and compositions containing them are also useful in
in the manufacture of a medicament for the therapeutic applications mentioned herein.

The compounds of the present invention may be administered to a patient at
dosage levels in the range of about 0.1 mg to about 3,000 mg per day. The dosage for a
human will generally be in the range of about 1 mg to about 1,000 mg per day; more
frequently, from about 1 mg to about 400 mg or 500 mg per day; preferably, from about 1
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generally be prepared by following procedures analogous to those
disclosed in the Schemes and/or in the Examples herein by substituting

weareiesttigisally labeled reagent for a non-isotopically labeled re€igaRto05/001469

Compounds of the present invention arérseful, for example, for treating
diseases, 5 conditions and disorders modulated by cholecystokinin A
receptors (e.g., CCK-A receptor agonists). Such diseases, conditions and
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tB@;Sé‘cH@W?@W Give amauather %QfP\T‘P %@@r&%ﬁ COBARRLAE: Willhine

general y be administered in the form of a harmaceutical
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plaenissceenrrine sengrieithonsisis tspeshsgensrmteeiiowignetide tlimulating
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dGoRistih kbR EcarYRICAISE0 '@M@%F dHRﬁbMﬁé‘@%ﬁ@@@ﬂ'?ﬂS {e.g.
vilmEHY 8 oenpsiseaachqunisiering suickhayenacdetighbepamposiionelqatocorticoid
apbgabin e of Meour@@tm@mn rx%ﬁpwg% OJaEéagamélaéwge 1

‘i%é“ﬁ o§'£'°”5 CO” a'r”'” FM,AE Alsg @ucen L DG manuta 1&‘”9 L& neron
cam f’herap thic apcha lons mentioned herein.

fdiﬁ’ﬁ?ﬂ?ﬁﬁ%ﬁtﬁ@ pFé%’étﬁt"ﬁw\Pé‘ﬁﬂBﬁ FirREhE Qarrhiastenaaty Spaet ).
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Thaglosagedioiiss mma@wam@wmmb%@w Akt moies
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mg or erera rom ab OU
antagomsts such as those dlscussed an PCT patent appitcataon publication Nos. WO
03/101963 and WO 2004/026305) and the like.

Preferred NPY receptor antagonists include NPY Y5 receptor antagonists, such as
the spiro compounds described in US patent Nos, 6,566,367, 6,649,624, 6,638,942;
6,605,720, 6,495,559, 6,462,053; 6,388,077, 6,335,345 and 6,326,375; U.8. patent

application publication Nos. 2002/0151456 and 2003/036652 and PCT patent apptication
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WO 2005/116034 PCT/IB2005/001469 -31 mg to about 200 mg or 250
mg per day; more preferably, from about 1 mg to about 75 mg or 100 mg

wpehekyidyfically from about 1 mg to about 50 mg or 60 mg pereaKadi3dRetae9

specific dosage and dosage range that32an be used depends on a
number of factors, including the age and weight of the patient, the mode
of administration, the severity of the disease, 5 condition and/or disorder

bei rea macological activit the compound bein
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AUMman agouti-re
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R o G B e o ST s oy U b
r@vewwwpev%&@pwwm iStepi aad Nibtseyrioesysetasathifertdtsuch
syctelasorhdls Bine tohhso Grid6, 88Xcrilidetarity® paterinNes. BEBB B/ Parecoxib
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n I ation |

QenLoe Qo@c%()f% ﬁ%og@é)g gl%%gg SRR pubicalion BoRe 1 208,

2002/0151 56 an atent application
he compounds of the present mvenhon may also be administered in combination

- with naturally occurring substances that act to lower plasma cholesterol levels. These

naturally occurring materials are commonly called nutraceuticals and include, for example,
gartic extract, Hoodia plant exiracts and niacin. A slow-release form of niacin is |
commercially available under the brand name Niaspan. Niacin may also be combined with
other therapeutic agents such as lovastatin, which is an HMG-CoA reductase inhibitor. This
combination therapy is known as Advicor® (Kos Pharmaceuticals Inc.).
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agents include orlistat (U.S. patent Nos35,274,143; 5,420,305; 5,540,917;
and 5,643,874), sibutramine (U.S. patent No. 4,929,629), 5 bromocriptine
(U.S. patent Nos. 3,752,814 and 3,752,888), ephedrine, leptin,
pseudogphedrine, zonisamide (U.S. patent No. 4,172,896) and peptide
3.0 07 LRI ) o BB Ve roBP (DM KA HY ABpratr ™
papReaiien N8 200 weterEiEsgriisP EFpace AntEyphtenidre poeHsaitiNo.
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inhibitor sﬁiuc‘% as torcetrapib), a PPAR modulator or other cholesterol
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%ehg rogenase inhibitors (SDI)), and anti- inflammatory agents such as
agﬁlri%reor,epreferably, an anti-inflammatory agent that inhibits
cycloox§erasEiEired Py KA ehe Heitb iRt ikaiatirmditee combination aspect
oy thegxygah asenlioC obbdiesuoipoasdsetbdoidie (hib&npatsnt dalubpée6828)1o!,
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extract, Hoodia plant’extracts and niacin. A slow-release form of niacin Is

S8R Sl ERa I SRA BN IRl P EE B SBRLIRRVIRGSPaRe RIGURS Rl o

SrRypPgends Binttibivitle bioconversion of sorbitol to fructose, which is catalyzed by the
enzyme sorbitol dehydrogenase. Such sorbitol dehydrogenase inhibitor activity is readily
determined by the use of standard assays well known in the art (e.g., Analyt. Biochem
(2000) 280: 329-331). Sorbitol dehydrogenase inhibitors of interest include those disclosed
in U.S. patent Nos, 5,728,704 and 5,866,578. The references cited above are incorporated
herein by reference.

Any glucosidase inhibitor can be used in the combination aspect of the present
invention. Such compounds inhibil the enzymatic hydrolysis of complex carbohydrates by
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other therapeutic agents such as lovastatin, which is an HMG-CoA
reductase inhibitor. This combination therapy is known as Advicor (Kos

w@bhasnaemuaticals Inc.). 32 WO 2005/116034 PCT/IB2005/001#69/1:28¢Fhe1469
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H56Hsed 4-dideoxy-4-{[2-hydroxy-1 -(hydroxymethyl)ethyljamino}-2-C-(hydroxymethyl)-D-
epi-‘inositoE, and various N-substituted pseudo-aminosugars related therefo are disclosed in
U.S. patent No. 4,701,558, The glucosidase inhibitor miglitol, (2R, 3R 4R, 55)-1-(2-
hydroxyethyl)-2-(hydroxymethyt})-3,4,5-piperidinetriol, and various 3 ,4,5-
trihydroxypiperidines related thereto are disclosed in U.S. patent No. 4,639,436. The
glucosidase inhibitor emiglitate, ethyl p-[2-[(2R,3R,4R,55)-3 4,5-trihydroxy-2-
{hydroxymethy!)piperidinolethoxy]-benzoate, various derivatives related thereto and
pharmaceutically acceptable acid addition salts thereof are disclosed in U.S. patent No.

5,192,772, The glucosidase inhibitor MDL-25637, 2,6-dideoxy-7-0O-B-D-glucopyrano-syl-
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in U.S. patent Nos. 5,728,704 and 5,866,578. The references cited above
are incorporated 35 herein by reference. Any glucosidase inhibitor can be

woseosimititetcombination aspect of the present invention. SUCIPCT/IB2005/001469

compounds inhibit the enzymatic hydrol§8is of complex carbohydrates by
33 WO 2005/116034 PCT/IB2005/001469 -34 glycoside hydrolases such
as amylase or maltase into bioavailable simple sugars, for example,
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intinsiteraiach the stearervavie s Himinsatigas R Hodidvies artiateebith eoer baieg
disolosedeindddSheuitent Nos:t<0628b Ofanda4 clibhgts Are spectvedyaddidor a

QJHGQG‘!!Q%%%APB'QF%QM%@'Q%H"%%QI&?B?%%@ B SR RGN Fdnditrfe

?&%II % (I)té)d’ voglibose,
eoxy ZS‘%['E ydroxy- o (hydroxymethyl)ethyllamino]-2-C-(hydroxymet

hyI) D F5EHiNeoSiter, rapaora b tisatmetisdigtbysrdetdocannagilefdhs present
releteidrtiesstorarieatiiscinsedinistdies iqpatahiedlon 4¢£0 biSheh Thatment, preferably

usoridasePRDIHRENIGHIRLkaFRBE AR B2 kdrldination aspect of the invention, the
compound of the present invention and the other pharmaceuticat agent(s) may be
administered either separately or in a pharmaceutical composition comprising both, It is
generally preferred that such administration be oral.

When a combination of a compound of the present invention and at ieast one other
pharmaceutical agent are administered together, such administration may be sequential in
time or simultaneous. Simultaneous administration of drug combinations is generally
preferred. For sequential administration, a compound of the present invention and the

additional pharmaceutical agent may be administered in any order. It is generally preferred
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hydroxyethyl)-2-(hydroxymethyl)-3,4,5-piperidinetriol, and various 3,4,5-
trihydroxypiperidines related thereto are disclosed in U.S. patent No.

W0,888/48834he glucosidase inhibitor emiglitate, ethyl PCT/IB2005/001469

p-[2-[(2R,3R,4R,55)-3,4,5-trihydroxy-2 3%-
(hydroxymethyl)piperidino]ethoxy]-benzoate, various derivatives related
thereto and pharmaceutically acceptable acid addition salts thereof are
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tion aspect o e Inventio
ﬁg%EWea&FUtlg%’ljggm osition, In the combin 5, ﬁprefrerred camerg

e organic esters such as ethyl oleat
Mngiyoi brand caprylic/capric acid ester with glycerine or propylene glycot (e.g., Mlglyoi®
812, Miglyol® 829, Miglyol® 840) available from Condea Vista Co., Cranford, NJ. Proper
fluidity can be maintained, for example, by the use of a coating such as lecithin, by the
maintenance of the required particle size in the case of dispersions, and by the use of
surfactants.
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- parentera

30 compound of the present invention and the other pharmaceutical
agent(s) may be administered either separately or in a pharmaceutical

woompesition comprising both. Itis generally preferred that suglrT/1B2005/061469

administration be oral. When a combinadion of a compound of the present
invention and at least one other pharmaceutical agent are administered
together, such administration may be sequential in 35 time or
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Shistaineds Sedar aonleskERlans e dARa0R I arma.depending on

the desired route of adminjstration and the specmcr% of release profile,

d d th
CERREmede Wime e DR atliorR dyEr T mNsAlRSEutical compositions
dorprigEcaybBripissiidoste SaRERtBITNOI2bio s naliderstn ratyenybalpehol.
geneeal|prisythemangeotiragaabosichithi alginateds 7 §3atiB Oy Bhieyr@3aboe,

QULENRD. 95364 BNMRIGRY). QF the-AQmRRSLi gogHééi‘a“Xni@t%Qil@F%ﬁ @éﬁ!@wmg

1%, 2% or 20 3% to about 50%, 60% o )0, more frequently. .
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esters of fatty acid, dimethylpolysiloxane, microcrystalline wax, yellow beeswax, white
beeswax, scolid polyethylene glycols, sodium lauryl sulfate and the like). in the case of
capsules and tablets, the dosage forms may also comprisé buffering agents,

Solid compositions of a similar type may also be used as fillers in soft or hard filled
gelatin capsules using such excipients, diluents or carriers as lactose or mitk sugar, as well
as high molecular weight polyethylene glycols, and the like.
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dispersions. Examples of suitable agueous and nonaqueous carriers or
diluents (including solvents and vehicles) include water, ethanol, polyols

w(peofpylaseglycol, polyethylene glycol, 30 glycerol, and the like)TaBitodH®01469

mixtures thereof, triglycerides including-¥8getable oils such as olive oil,
and injectable organic esters such as ethyl oleate. A prefrerred carrier is
Miglyol(r) brand caprylic/capric acid ester with glycerine or propylene

alveol (gu, Mgl 12 Molugl) 529, MIQoIGL£40) el o
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Carboxmgméﬂ%urlf)@ﬁ%nUF&EQV&@QJM%&!W@B@éﬂﬁ%ﬂi@?@&'?§ﬁexample direct

| cellulose

L i ?P%””h%ﬁ%&é’e#ﬁ'ﬁ%%ﬁu%i*gaE‘r;% PO e Bupyson. e
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Hmmtamsqé g., glycerol and the like); (d) disintegrating agents (e.qg.,

agar-agatuepdek ifecarhonaie apaidieidiaidpincRAd aftihmalginicattideeptable

ceralbcompexsilg Sﬁsé&d 5@%@%&%58%%@% @%BMBL%M of the

sodium starchg colate (availa eas E)g)ota from Edward Mendell

G TR D RTINS R S8-eA5 oA B e e xcipes
(ElusnapRs eRsriaes BRBEITINNLSSEIfalbA Rt pordsatum e oriotheesayriiy saleBiivng
aaydrihenliep(B)fisaldionrretarees se(eyDalcpRsniiooaing theohike Bitf) carbonate,
ethyl acetate, benzyl alcohol, benzyl benzoate, propylene giycol, 1,3-butylene glycol,
dimethylformamide, oils (e.g., coltonseed oil, groundnut oil, corn germ oil, olive oil, castor
oif, sesame seed oil and the like), Mig!yol®(avaiiable frorn CONDEA Vista Co., Cranford,
NJ.}) , glycerol, tetrahydrofurfuryl alcohol, polyethylene glycols and faity acid esters of
sorbitan, or mixtures of these substances, and the like.
Besides such inert excipients, diluents or carriers, the composition may also include

wetting, emulsifying and/or suspending agents and sweetening, flavoring and/or perfuming
agents.
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absorption accelerators (e.g., quaternary ammonium compounds and the
like); (g) wetting agents (e.g., cetyl alcohol, glycerol monostearate and

WHKEISH) adsorbents (e.g., kaolin, bentonite and the like); BEti&2¢H5/601469

lubricants (e.g., talc, calcium stearate, rA8gnesium 30 stearate, stearic
acid, polyoxyl stearate, cetanol, talc, hydrogenated caster oil, sucrose
esters of fatty acid, dimethylpolysiloxane, microcrystalline wax, yellow

Deesueg iy BESEYS SRR MERE selo SR AL R lere

and th e). In the case of capsules an ets the dosa orms may
SR eI hREE! Bﬁfe?ﬁ‘n‘é%@&%@éﬂ&%ﬁ?ﬁ%ﬁfb n‘é"B’F’B’%?rﬂ?l%?"t%‘é ‘H?éﬂ?e al
aksorhecadisdineftitersited s venisardifitie dor3Bag ettminiseabsul esrtisilag ysthobe in
OXGERIgRISoRllueRis ARt asslRHQBeLsINIItE LY, p@s;auglle@esdm@i!

BASFAIREASIG0S POGIMENS ool SR DSIE L0 A005 L1005 anc

osa e forms such as tablets
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angijoptivaialiybdlavore. dherghrpoisiton ofteeseopxroiplenfseisywelkknpwn

'&éB&ﬁﬁEnEb%Q%%’HJY&»éQ@n%@JﬁM|U€”E;$éé(i@r$ﬁ’£ﬁ%ﬂ§@t a@i%tw&%ﬁvéwgt&rman

f,th followi cr talllnecellulo ann
R e R Rl Bl may
alfeet 'BF’B%?ﬁM ﬁ%‘?%i’éﬁ‘ﬁ?‘i’y BB FAPIRBARSAIRA RAYAR @8‘%“6?’3"0”“9

tuedorraufiatidantn dipriferalbyties stb aisa@lstdy r@8Hierfosolekiimpl@ralibetike.
93.5%. Riglatsrdininiearantse Aavepofea G &l Pidsdrikiplaialh Mk tikarch
%Q%%%ﬂ&%”?d@?%ﬂr%‘#'@&%ﬁsé’w r&é?\@s&mﬁtsd@'&ﬁ%@% 'Ujsué&%'éxd. /g

comprise less than about he formulation or less than about

ﬁﬁeéifaﬁw%leeg‘ﬂéﬂ?‘ﬁ%s‘iﬁﬁ%’ﬁ BlRebsk BO’H%Y%BHFWI?‘E{EMW%B%%%&S ers,
lesigsograsiative e bYessf shemfoymulgtidndspidssterdpribageceganBridiragacanth,
exampesabanéddeuAtpreserted {mbnigant is magnesium stearate. Tablets

may bed&%ﬂb’i%ﬂérﬁﬂrQMa?W@%FQHﬂ%W&%%QE?&é&E;J 5 EXMDRIBpositories,

direct cog:epressLOQ or a.wet, d %/ or melt granulation, melt con eal
ESLE] abler

SRS S e e
an@éﬁrﬂ%'%ﬁ@w&ﬁtﬁe&ﬁpﬁwpﬁaﬁeobwr@@a@ummq@ﬁth@tahp@ssemtiam
dosage fonmsdaroorabackmion steastor inchdtherp heom acerdismly, acoeptabteody
temperature, and therefore, melt in the rectum or vaginal cavity thereby releasing the active
component(s).

Dosage forms for topical administration of the compounds of the present invention
or combinations include ointments, creams, lotions, powders and sprays. The drugs are
admixed with a pharmaceutically acceptable exciplent, diluent or carrier, and any
preservatives, buffers, or propelianis that may be required or desired.

For any of the present compounds are poorly solu‘b!e in water, e.g., iess than about

1 pg/mlL, liquid compositions in sclubilizing, non-aqueous solvents such as the medium
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emulsions, solutions, suspensions, syrups, and elixirs. In addition to the
compound of the present invention or the combination, the liquid dosage

wipzoeanasosontain inert excipients, diluents or carriers commoptyrusdosin01469

the art, such as water or other solvents;4blubilizing agents and
emulsifiers, as for example, ethyl alcohol, isopropy! alcohol, ethyl

~ carbonate, 30 ethyl acetate, benzyl alcohol, benzyl benzoate, propylene

gé?(é’ﬂ'mé CQ g'@@%@bc%g& 993 thyltorn é“n'é? gé%% cgd %ﬂ%&%ﬁ;&
roundnut oil, corn germ 0 ve O castor OI ame see i

|‘i’eéﬁei§if’@§fd‘i‘8b§€}%\ﬂ [SREFRISH? CETRED R PR é‘é'“@fé’ﬁf‘éﬁd arRiglyo a preferred
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15 S ARROME. S ﬁoQIrEQ VRSO UG AR S&&'&&HX small

precedented solvents suitable for ‘oral administration, ar icularly those In

ﬂﬁ?&ﬁetﬁe"&%% BEURAS SP R NRRS fiBR ‘EW&H‘@‘SB%!%l Bftiy jseogfy over short
pitiRseRie ABYRIVIS Bpi6TRb oy herrbshrteized bl tediRausd igigwarpltharsed such
gly petider basettaysienmex Sy cenikiagd pajy eatidaatbased, sy siemsieayhiques

iggiude, cﬁﬂé:‘é?ﬂﬁ’ép@%ﬁmﬁ fallowing, geged products (and corresponding

Abitoc, CHERBLS RN 7 oﬁrﬁfw% R SR CHAR BT dsiEzousre

fF@Fﬁp@%@aé‘ t&wf&@mnhm)ﬂ@Pﬁaﬁwww%ﬁ@aummﬁ can exist within
triglyidie s nfrophdBatiefesse) nﬁapte:)ewmwaﬁoi;ﬂmégh/a@rwmaaee&@ms as a solid
tgm%fff%ﬁ#ﬁ%ﬁh %%H’HJMSM@M W@QiH%ﬁh&PtH&%n@?@r any

dighycerd Abitec), MigyolT i id
e R b s R o e R P on,
tP’ﬁl?&@n%l@WB%W&%ﬂ Wlfg%fwaﬁﬂb%ﬁﬁf’ﬁﬁ@ﬁe%@’ Kabihe amorphous

dicapeylaté dicpprateadiom@enatesly dsipradibflMhMIGMACS( pbdoyer. As used
m@;@r@geu&@mgwel@&oy&@b&awé}mh %&%&W&%@@Mﬁa@m%@&w
%ye %ﬁt J;gﬁagg éré'ﬂa %%@Q%I%%%&%Sﬁ mont@%g rﬁfgg

atte osse articular-interest are t ium chain

CIBFHYE ST 1S Pl S RIAR S RSG IRFHPRIL RS W%r?é‘dp‘?’éé%ﬁtflhéﬁﬁf’
peatiehoyt evEornipbsiiptm ameuiridaiegthan about 50%, usually greater
than aleste8NblopayasmpliabaibPbdsd B¢ % HR3MpHotbakpaeiBRMuld

%ﬁ%ﬂﬁ%@@étm@%e@'wm a.n&mga@ Wb & sUVRBIR RANGREIN ARind in

taste -mask aﬂents al ata il Ig\’% avorlng 20 aﬁg;nts antioxidants,

DBISLTE MEMRGFLhe m&s&ﬁ% 813828 Al gqIRe solubility in
SHWﬁ@*ﬁMrﬁHﬁfd’ﬁl@ﬁ%ﬂWéﬁé@fﬁﬁd{ﬁﬁd% thSlpreepeliimegorPdnepisal or
carbinaton smayivsteencompisesexsipiants, Iciktientsrarsooveraiseah as

SARENIInG ROSALS &g ethoxylated isostearyl alcohols, polyoxyethylene

Sorbltol\ﬁggrss%rhk}é %r;)cﬁ%%rs suitable for use with the present invention may be cellulosic

or non-cellulosic. The polymers may be neutral or ionizable in agueous solution. Of these,
ionizable and cellulosic polymers are preferred, with ionizable cellulosic polymers being
more preferred. '

Exermnplary water-soluble polymers include hydroxypropyl methyl cellulose acetate
succinate (HPMCAS), hydroxypropyl methyi cellulose {(HPMC), hydroxypropyl methyl
celluiose phthalate (HPMCP), carboxy methy! ethyt celiulose (CMEC), cellulose acetate
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microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-agar,
and tragacanth, 25 or mixtures of these substances, and the like.

wConpositions for rectal or vaginal administration preferably carapriggeos/oo1469

suppositories, which can be prepared Bytmixing a compound of the
present invention or a combination with suitable non-irritating excipients,
diluents or carriers, such as cocoa butter, polyethylene glycol or a

' it h lid at ordi t t but liquid
Eyi e e e T
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tﬁ’b‘%ﬁ’ﬁ}‘%’dﬂﬂbﬁ@%\ﬁﬁ?ﬁ%ﬂ“t’ssﬁﬁ’%’fw%lI%%e By eéﬁ%%ﬂtﬁ‘?é iqlowingdSufztents.
the eotimsotdiscoghibitoflahighranegecorseatig thawein dimefasioos dfcat et 923 and

- HX3orepe ainiihigeltRRabAINRSGIoRIchD BS R IRHTHABREEREI0NSE 18,340,591 and

'm%%%q t&ﬂf&ﬂ'HQ&ﬂ%t Bwnduﬁﬁaatxgmﬁhn@z s?o%%gtéély g@%d%ﬁ%a

also materla which may have some sma ree of or

GReet PRy Wf&r?ﬁﬁ?&%%ﬂ%ﬁ‘@?&%??&%ﬂ?&?o%"& VAL BFRSASTRS AR Ees.
RiRiSTFouScRatdhfas plithyirsrbnasdisesizied Isyorsetthiy e ko, iasttiectased in
siebpas pawderppirayishifiasiionRsRIjoarystalngraphy peelisksteéeompound

u%&%wa&ggmalmes%@t@@@a dYiIaBHA P GAMURG SAIOIDE N ent js
(h eferab é o portlon i.e. to% }[e 6?;[ about 60 wt? 02 of

&p ;ﬁ TUCH i%mco?nsooulﬁlﬁ IX%H a'\éoi (P gmorp %S&J gjpaerpgirgHolg
aﬁkﬁfﬁwaug Wﬁé'@@rﬁﬁﬁlﬂﬁﬁséﬁﬁwﬁt@ﬁmrﬁ)%@%ﬁé BrARioRsto about 99

- oiSpefsiercimpelatilvely. puresarionph a0t RaIRS/EIegitn 85 asvs 3okd%, or 98

sadytiorigdithe compound homogeneously distributed throughout the

polymeﬁ.or any ombmatlon of the %at S9r t 0Sse€. hat lie
efS!OH may Be ufs %? rm i se or I serve das a
intermediate hetwgen t referably, amorp ous i perS|on IS

SRAIEREN- Hm‘g%ﬁbwwMaﬁﬁ@mﬁﬁaiﬂéfmmﬁaaﬁa@ as
dinsetse dbisthomiotienaoeshpasipus fiblextmolegtientathe polynseensdion is an
ugeshResaipensibh stantialy/horagenrousoreMsthakihailiationgfthe
%8%8“89%&%L of compound in 2% polysorbate-80. Solid dispersions for use ina .
tablet or capsule will generally be mixed with other excipients or adjuvants typicaily found in
such dosage forms. For example, an exemplary filler for capsules contains a 2:1 (w/w)
compound/HPMCAS-MF spray-dried dispersion (60%), lactose {fast flow) (15%),

R _102) (15.8%), sodium starch (7%), sodium lauryl
sulfate (2%) and magnesium stearate (1%).

microcrystalline celiviose (e.g., Avicel
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present in relatively pure amorphous domains or regions within the solid
amorphous dispersion is relatively small, on the order of less than about

w@Qoutkacand preferably less than about 10 wt% of the total amoumkafis/o01469

drug. 25 Water-soluble polymers suitab#efor use in the solid amorphous
dispersions should be inert, in the sense that they do not chemically react

"~ with the poorly soluble compound in an adverse manner, are

pharmaceutical ptable, and have at least some ilit
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CAT, PUIS, @%'r&awgpamemar%@wm&rm@t%mﬁetc useful for
HEMOAS. BiseeBEurdperim Patetivnip flicetiopoPuisiiciatio ariéen 0o is8end
Rémbreatliseeishse athpdiaR i incerpmtadkRese MiblantedBER R Bgchiecsn i

amQ Q@g&ﬁyddr%p&(%%q? may be prepared according to any process for
formlng solid amorphous dispersions that results in at least a ma?or

portion %39@8%?‘66%3"6‘?93‘6‘% 106 6FRP SIS R ISP SRR BT 117 ogpound
amor presest dreeetigueth Groeeisseesiyaioert madhimsicsd hamizatandgffective .
sobeint@raeassesnéxBMptaly mnesanisaldpinetsse sinsitsen sriiagsitveen

SUHUIN; M&B&?@%ﬁ@ﬁdﬂ@'%@@y%@ﬁ?%‘&%%‘c%%x’?@&r{ 0.01 and about 300

solyent- mOdIerd fusion and eI t-c e esses solv
A S R R s T LA

Mgk oseriwash @?SH‘]BI@? fine ﬂ?ﬂ’ﬁ@\ﬁﬁ@“@!ks ‘F’@f@ﬁ'ﬁs‘) qsaméaﬁevﬁﬁ%mgfkg or
disslogonesd biadich ragégrd depigratightherein by reference: Nos. 5,456,923
and 5, %%ﬁu%%%nwhsgc%%%amgfiﬁégmg&éfékf%m%ng%ﬁegﬁm&mcan be carried
prace S. NO an IC escripe. rorm
R e bR AR R SRR g e iy
VRS @rﬁ&&&.ﬁéﬂﬁ?ﬁﬂ?@ﬂ&@é?@SH%CByfﬂﬁéﬁf%ﬁ@éwnﬂsr&\@éEésWﬁﬁe@b'v in the

frefierre dquitoess!-theige kdraamdist Gus s ey sipirasSopmideh bi/aspatey-soluble
drying, as disclosed in

Conveniently, a compound of the present invention (or combination) can also be
added directly to the feed, as such, or in the form of an animal feed supplement, also
referred to as a premix or concentrate. A premix or concentrate of the compound in an
excipient, diluent or carrier is more commonly employed for the inclusion of the agent in the
feed. Suitable excipients, diluents or carriers are liquid or solid, as desired, such as water,
various meals such as alfalfa meal, soybean meal, cottonseed oil meal, linseed oil meal,
corncob meal and corn meal, molasses, urea, bone meal, and mineral mixes such as are

commonly employed in poullry feeds. A particularly effective excipient, diluent or carrier is
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20 European Patent Application Publication No. 0 901 786 A2. In this
process, the compound and polymer are dissolved in a solvent, such as

wacsia @ssnethanol, and the solvent is then rapidly removedefrensthes/e01469

solution by spray drying to form the solidz&morphous dispersion. The solid
amorphous dispersions may be prepared to contain up to about 99 wt%

of the compound, e.g., 1 wt%, 5 wt%, 10 wt%, 25 wt%, 50 wt%, 75 wt%,

95 wt%, or 98 25 wt% as desired. The solid dispersion may be used
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i aptobesty dents pan e elicced oraly of non.crall A amauntof
a compount e present inventon or com a compoun

tRE" ﬁ?’égéﬁ?ﬁ%ventlon with an anti-obesity agent is admlnlstered such that

an effecthaepreferred poultry and domestic pet feeds usually contain about 1 to about 400

grams and preferably about 10 1o about 400 grams of a compound of the present invention
(of cornbination) per ton of feed.

The compounds of the present invention may be administered top an-animal
parenterally. Pellets or standard injectable solutions or suspensions are useful for
parenteral administration. In general, parenteral administration involves injection of a
sufficient amount of a compound of the present invention (or combination) to provide the
animal with about 0.01 to about 20 mg/kg/day of body weight of the drug. The preferred
dosage for poultry, swine, cattle, sheep, goats-and domestic pets is in the range of from
about 0.05 {o about 10 mg/kg/day of body weight of drug.
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20 dose is received. Generally, a daily dose that is administered orally to
an animal is between about 0.01 and about 1,000 mg/kg of body weight,

We.gipbetdisen about 0.01 and about 300 mg/kg or between aautikibs/H01469

and about 100 mg/kg or between about-#401 and about 50 mg/kg, or
between about 0.01 and about 25 mg/kg, or about 0.01 and about 10

mg/kg or about 0.01 and about 5 mg/kg of body weight. 25 Conveniently,

a comp tinvent |on ore mbin tlon n b carried in '
the dnn%ﬁg%\?v?éfggf g%giaﬁt%ﬁt 88?3 eu |c"(3fo @ CS”E) mﬁe C m gﬁe %fegare‘j in the
ifgEsedd o qifﬁ‘ firg aaw*%f&wwpf?%%ﬁ%am therPiB Hiteshgad or ear of
mMiegerad dhtosdrahkinvparetir iegreferaiblgpirsitioe dotimpbeehitpnidn lean meat fo fat
Watanhssalugie concentrate (such as an aqueous solution of a water-soluble

salt). 30&@%’0 l}(g & %@Bﬂg%%c‘?& tﬂ% Rt o?r?#&ﬂy/gmg nnggent inv ntlon

combinati an also be irect ytot as su orint

A B RSH CA oA PR S B TR AR SB SRR FERP B Y aﬁmewapmpwnd of
chrceereatévanirepiton orisentiate Glugnt compotatbbivearcaexdipieat, and the -

dilkieBHOB GANTIRNIS DA CospRRSIl STERIANREEaFHaeRGILS RIS Hfhprove the
]QH}B Ep&eféged Suitable excipients, diluents or carriers are liquid or

solid, as desired, such as water, 35 various meals such as alfalfa meal,

soybeaﬁt Fﬁe"élc%% ﬁ%‘é’@&%‘?f’ﬁ%‘éé@fﬁé@%‘ﬂ“&ﬁ Reeg ”‘%Pﬁ@é’ﬂ‘?ﬁé‘{i{e&ﬁa an
colimal Entchiryathisedesirsddse ey ehehibhawt] nrrividedherinceense dhices arent
cosposminlyseaipipyecnierpoLibey feeslse Atnait ey effeaibrereniipialinay also

UG ERR: Séa!? df}:%néf\(ﬁ?a %9%%@9?141&@&& e AT ﬁ%]mgper drug

res‘pectlve anlma e d itself; that is, a small portion of such feed. T
carmer fam?[‘a??s BR*5rm dlstrlbutlon of the compound in the finished feed

with whiEPEFRNBAEAHN 95 Bfcaeant immTiaapigy fiee S6rapbiisteistheiydghRy- -
blendedteithpremidandnsithsesuealysuircadaegs, kathisdespest, dfhefood-
camra@lanﬁhgsaynb@e@aae%Q&rfgaée%gem ﬁuﬁehéefe}'xx\éﬁi}eeéewch

eanhﬁio corn Oé Sco;[‘té)nseie oil, gn t e like, or in a volatile organic
soﬂ@en‘f) 4nd n %‘Ile?ld"ed3 withthe glrrler ﬁt will be appreciated that the
proportiBAEOT ¢EHBERITITRAY PR PESAE Y Aiarsrainshiba le Otk FagratEeally
sagcepthidear ounit & thancbuipmsadcervithefimilve thefiied may be adjusted
by bIendiﬁ@&@eeap.aoewwe&rmm%mﬂ&e% vatbrithe fead. e, eBala fet
CoNE YL AR O R AL DGR RiE L Aesal PR

manu acturer with proteinaceous carrier such as Soy ean ol

8’5?%?16"8fﬂ%‘??ﬁ@§?§“8§ ’EIB%EﬁB&‘f 2580 YOI iR @ R0 PR BrfPatRlighed. For
sepiilenhesftsndviite areedaitabliizgiodivk tefeeting abifEnineats! Invenit yields

insipaCesh SR toalaae RN iR iR RORGHIME dhatustiakdiet.
A'tematwrﬁbsd%ns semged?&@tﬁ%wmwm@nzétmﬁe& B&ﬁ@%&ﬁ.&geﬁ%aes Itis

t Ef eed to g‘ro uce a nutritional gll& balanced, finished feed contalnlngzm

fSePS SRORRIRY HPNRISE RO e ETRAMSSH Bede e nPERIsE
rﬁB@l‘Eﬁ‘éé’%ﬁésthFG&@ RrptRpR & eyestaiatisasphreteniwibbe dnewmsriaprarent in
tugnt sheek: bigactelistdansuteohe BlegRmRitYkKil in the art.

Embodiments of the present invention are illustrated by the fof!owing Examples. it is
to be understood, however, that the embodiments of the invention are not limited to the
specific details of these Examples, as other variations thereof will be Known, or apparent in
light of the instant disclosure, to one of ordinary skill in the art.

Examples

Unless specified otherwise, starting materials are generally available from
commercial sources such as Aldrich Chemicals Co. (Milwaukee, W1), Lancaster Synthesis,
Inc. (Windham, NH), Acros Organics (Falrlawn, NJ), Maybridge Chemical Company, Lid.
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: suﬁlcnerit amouna{

If the supplement is used as a top dressing for the feed, it likewise helps
to ensure uniformity of distribution of the compound across the top of the

worssseddesd. 20 Drinking water and feed effective for increasmgrieBmes/ 001469

meat deposition and for improving lean4fieat to fat ratio are generally
prepared by mixing a compound of the present invention with a sufficient
amount of animal feed to provide from about 10-3 to about 500 ppm of

"le.Soumpaunin e feed or el Fhe pielened inedieated swine, cofle,

ee an enera

gﬁa&@&@%nﬁba&m%w&m%na%ﬁ% (Brewdiohreach prErgeskib the

- feadrothecogitinavaiabin owtdrfgs.these animals usually being about 50 to

about 300 grams  per tosof a8 Ex ) BERIA ER6LAuiY and domestic pet
feeds u contain about 1 to aboyt t 400 grams.and rably gbout

10 to ab??}jﬁg% Erraa\'r"{"?éeor %Orcgmf)%ﬁn r(’ﬁ‘r]t '%[ re gé%?lr\]%g#ilon %49 fign Inc.,
doftRdiviation) ﬁé?‘?%%?l?@@&"?ﬁb@%{ﬁbﬁﬁ?d\é“& tHe’ ?r“r%%‘ié'ﬁ?%\/é'i‘ﬁrﬁﬁa' shifts
racyeher i mgiens pdomitiond B midtipaertedallsdReliets an stendarderence.
IW}@Q!&%Q&Q%%@%@%@BG@ g !-@SM fesuparanigial. q, quartet;

admlnlstratlon In g? er b arevntezgl adminis r%y%ntl)p%o ves é cwon of
comp ound &riRe psr'g%ent Invention (Or €0 ﬁ’] ﬁ’g%r?fses

BT ERRERSTAISYS NV Rﬁﬂ’i%ﬁ@tﬂ“@'@l to about 20 mg/kg/day of body

weight oldbesgeaga Mee predated dhydosadevarnpouisrysisypneiticatiie, iyt

aRRisANgidaRasHe Rgksds) iBﬂﬁEﬁlBﬁQﬂﬁcﬁfs@Qﬁ%@J&Uﬁ\%@FQ/ﬂkt%ﬁslr%det

?g{ig?é%s(%/ of bOd% \gel\%ht of 9%%1 é?so ? (}] urdlhand?n S stem was used to carr
GEEOTAES T € Compounds of the present Invention (or y

SHBMSARTAEHS be prepared in the form of a peIIet and administered as

an implMuasuspeslipuadenrthipsskino e b dbeRP 6P tdegamlieralnathod for

ehishdRsgiepaR S398aNdMaas SRS anshifiAiRHEEE RidkdeaBy peai® and

"RL 8 ISP, 5 Plets eanteiaing, o0 SRS APOUBLY B mose
i il

oun e present invention, armaceutical al composition, or
&Jﬂﬁgﬂ’ié—%ﬁ'}ﬁﬁiﬁB%%Paﬁéﬁre@’Bf Rintf! Lf\oé%r‘?ﬁ“ﬁ%ﬁﬂ%f%ﬁ‘{ﬂ@*b?éé%?ﬁ
ihwddflendirceypiendGiseivits a Middietes\ithead KArDBR AT tinvield Rarkard)
andt (ke d tikexrgnlarerisamiestsch as magnesium or calcium stearate,
may be gaded o iRRLRY 6 tiforRe lﬁtﬂ?&rF?&Q%%ﬁ%u%Qg'Fo'r% Qxfe‘é%!!’;ﬁﬁed the

reco%r/nzed that mare than one%%e let mﬂ)% e adminigtered to an animal to

SRRV L RIFRIP JEES PEGRINRR AT IV i e TiEr&hEeMAINNg ons and

| rdder (B0 SHeATERINepre\ A ORI faNaTEATIPRAE itR dOstiert rotations

Mereowenimplants Peslyngise: e2aiasteaperitdigalyadisringntrerdanimal inc.,
tWé‘iFQQFegt RRSI0gHY tﬂéds%ﬁanﬂéatb[‘i@qu{%’g{ tﬁé%d:%\’c?d !MB&&Q{}FMESare

The comp 0 ds of the Present ihvention may also be
éﬁ?ﬁﬁﬁg@?éﬂ'%ﬁﬁgﬂ? hdncentration {c = ¢/100 mL), and soivent.

Column chromatography was performed with either Baker™ silica gel (40 um, J.T.
Baker, Phillipsburg, NJ) or Silica Gel 50 (EM Sciences™, Gibbstown, NJ) in glass columns,
in Biotage™ columns (Biotage, Inc., Charlottesville, USA) or using an Isco Combfflash
Separation System under low nitrogen pressure. Radial chromatography was performed
using a Chromatotron™ {Harrison Research). Selected purifications were performed using
Shimadzu Preparation Liquid Chromatography. Chiral separations were made using a
Chirlapak AD, (S,8)-Whelk-O 1 or Chiralcel OD column. References to “enantiomer 1" or
“enantiomer 2" merely refer {o the order in which the compounds elute from the column.

In the discussion which follows, certain common abbreviations and acronyms have
been employed which include: AcOH (acetic aéid), DMAP (4-dimethylaminopyridine), DMF
{dimethylformamide), ELO (diethyl ether), EtOAc (ethyl acetate), EtOH {ethanal), EtaN
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human animals, for example companion animals such as dogs, cats and
horses, and food- source animals, in the same dosage forms as used for

whamanseddr example tablets, capsules, solutions, suspensions; PHsIEE/ 001469

powders etc. Paste Formulations may b#prepared by dispersing the drug
in a pharmaceutically 20 acceptable oil such as peanut oil, sesame oil,
corn oil or the like. The present invention has several advantageous

‘fﬁ%&ﬁﬂéﬁ‘ fsa&.trnasﬁsnmmfn&%{h f%@%@gw rngdwﬁ, A%*ﬁg fﬁaamo;\c);

increase leanness and/or trim unwanted rom pet animals

R8O FBOTRY SR HHE AN BY R (ERHTS ?ﬁéﬂf‘é%&@&ﬁ%ﬁﬂ%héfakor
patiiteyodsetd agid). Swih édyieiadesfgranlization of the method of the present
invention yields 25 leaner animalsapeoiprnand higher sale prices from
bR eALINgsliYe FIRBIER oL the ﬂagge& '@vpiugngmgs A'#H%@ES,&H?%
the rollowmg Examples. Tt1S to be understood, Nowever

rhﬁvi- i¢
TITVCTTU

these Examples as other varlatlons thereof WI|| be known or apparent in
light of the instant disclosure, t one rdinary skill in the art. 30
Embodiments of the present i e illustrated by the following
Examples. Itis to be underst however that the embodiments of the

invention are not limited to the S detall hese Examples, as -
other variations thereof WI|| 0 nown tin light of the instant
disclosure, to one of ordinar ITIN \he art-ixamples 35 Unless

specified otherwise, starti aterigts are generally available from
commercial sources such as”Aldrich Chemicals Co. (Milwaukee, WI),
Lancaster Synthesis, Inc. (Windham, NH), Acros Organics (Fairlawn, NJ),

'@%XQ{"%Q@ @%!Ha‘&agkﬁﬁ’éﬂpﬁ%éu‘i et WO LOWREHLP3%inydro-2.3.6.10b-
s

4 (Cornwa _nglargmg Igger SC|entmc (I—’nnceton
N- 0 QDVi- ya
ceutCars—(CoraotT, be

a@paﬁwwﬁgm@ewwﬁmwww@ﬁawag@wmwwwwm
eadihoavetiaie raatgrpls. s engalcEpetimerigrRiocedunes mf MR 1 mmol)
%@@@W@@@@@%@&M%%%Mﬂ&% Mﬁ%@@!&\@éﬁé F@M@%@ added
encjD neng TA?? aLr Oom\}gs@g%aast%r%iat o th Dean~M rE trap that contained

%gpectlv 1 &Hemlcaﬁ ch?'rt‘s are expre% eein parts per mi |on3(%f &
fo'veefRnd %ﬂ?@ﬁﬁ'él@’éfﬂﬁ‘féﬂfb\”?é‘f@?éﬁ@e‘?t "Pﬂ@‘é@aﬁé §ﬁaﬁe§f§r@'m*°” was
devietdd msrfotows:atyrsiagdetasl diloedblath ty ttipl Stheaquearte soljomutipleshed
kit Eenad Sinalethy Rintbivel bgEarbsingle bk mge,larn@éiswlﬁné%dlghd

ROPAE-EARGS T 9&% @W%S‘I?;ec #"t‘? HANMRReaKs QI8 oiNe raﬁa’ﬁy eﬁ‘..tmt%/w.th a

spectra were recor anaﬁ’ys S using osmve al

AN ER T AR SRR 9 AR EAOAR) KOARM5AE X SyAisrduoro-
AB OIS WDEBYIVIES st Riseutrd fétar s e Bt Gisesn 216y 6-

RanCkogrSyBRTE Wahbisesiiifay)-acetamide. MS 628.3 (M+1), 626.2 (M-1).

Step B: (2-[4-(6-Fluoro-1 H—indoE—B-vlmethvI)—S-oxo—1 ~phenyi-4,5-dihydro-2.3,6,10b-tetraaza-
benzolelazulen-6-yll-N-isopropyl-N-(8-methoxy-pyridin-3-vl)-acetamide)

To a solution of 2-[4-(6-fluoro-1H-indol-3-ylmethylene}-5-oxo-1-phenyl-4,5-dihydro-
2,3,6,10b-tetraaza-benzofelazulen-6-yi}-N-isopropyl-N-(6-methoxy-pyridin-3-yl}-acetamide
(158 mg, 0.252 mmol) in MeOH (20 mL} was added ammonium formate (463 mg, 7.34
mmol) and 10% palladium on charcoal {112 mg). The reaction was heated at reflux for 24
hours. The suspension was filtered hot, rinsing with 10% MeOH in CH,CI, (3x} and with
CHzCl; {3x). The combined organic filtrates were concentrated and the residue was purified
by medium pressure chromatogranhy aiuling with a solvent gradient (2% MeOH in CH,Ck o
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out the experiments 15 Mass spectrometry analysis was also obtained by
RP-HPLC gradient method for chromatographic separation. Molecular

waveight identification was recorded by positive and negative electraspiayor46o

ionization (ESI) scan modes. A Waters/jficromass ESUMS model ZMD

or LCZ mass spectrometer (Waters Corp., Milford, MA) equipped with

Gilson 215 liquid handling system (Gilson, Inc., Middleton,WI) and HP

1100 DAD (Hewlett Packard) 20 was used to carry out the exPerlments
\Rﬁhé’ﬂ%%é“rHéa%ﬁ;}oor?iﬁ|6}ﬂn@%?f@r&ﬁﬁﬁ@eanrﬁrmﬁ?j e ey eseparfieny-
thé-dinplerthd Griteintitpaatibanas s trvécy {dpraximatei(p Subtfoxy-pyridin-3-y1)-
3p6ikiideCONtRIMEBIEDH0E.08 lifariOBsB Br-¢ANIAINING iANSHandbanh, 3H),
t [ [ [ 0,

F?e%i M}‘%%Qo lﬁa? Y%, Qprlﬁ‘ %61&« 3% \ege delg ”é'équ ﬁ;‘ss 77 (m,

ElmerTM olarimeter ram PerkrnE mer
\N’Qﬂésﬁéwmw Js‘?ngf h@@oﬁﬁrﬁ?%'ﬁﬁé}(%&séyﬁnm) at the indicated

temperature and are reported asBo#ownie f@Bdtem’, concentration (c =
@08ranba. RG BRI SRINERIBMRERTYEBIQ0rARBY WAS BRFiRs et Witk etraaza-
iReBakaT M Hliea geLEdNTe hdin R akehuR RIRSBLEG,BY) or Silica Gel

50 (EM Sciences TM, Gibbstown, NJ) i glass columns, in BiotageT

columns (Biotage, Inc., Charlottesville, USA) or using an Isco Combiflash

30 Separation System under Id g n pressure. Radial

chromatography was performed g”a ChromatotronTM (Harrison

Research). Selected purifications wer{g%rformed using Shimadzu

Preparation Liquid Chromatograp@é al separations were made using
T

a Chirlapak AD, (S,S)-Whelk-O '\al/ column. References to
"enantiomer 1" or "enantiomer Z@Wr the order in which the
compounds elute from the columh_35 In thediscussion which follows,

gggév‘hich

Belglamds p j{Emeihe PEHAS etate) EtOH
@mn@)thE@M%Mk@S@@%/ bt EWPEOW)%SI b6ORABOPYIAG-(6-methoxy-
GWMW%!@M%ﬁmwmm%almtéw@@l%%@aéde%iw) acetamide

: A d ot
?&% o %}(gﬁ%ﬁg%%frgr)ﬁb?%%d gl% ?J)(()roacetrc amogé %ﬁ% tE!)e%yde (106
@%&rg 8,‘8?&9%"6“" iRy TE&U@ prl%eﬁar&%ﬂnatography eluting with a solvent

2rAigBL YO TH AU YOI B EHOXGH SRRy 6 2IB(6HEDEO- 3
tattanyRriepnzateiamipnHsulis o epybN(Banetbeeepridine3pyrisopropyh
RSN Mo LN derarMbMNy nvR (CD50D) 5 8.25 (s) and 7.90 (s, total 1H), 8.16
(s, 1H), 7.58-7.67 (m, 4H), 7.37-7.53 (m, 6H), 7.07-7.17 (m, 3H), 6.94 (m, 2H), 4.90 (m, 1H),
4.55 (m, 1H), 4.25 (m, 1H), 3.96 (m, 4H), 1.16 (m, 6H); MS 610.8 (M+1), 608.5 (M-1)

Step B: 2-[4-(1H-Indol-3-yimethy)-5-ox0-1-phenyl-4,5-dihydro-2.3.6.10b-tetraaza-
benzolelazuien-6-yi-N-isopropyl-N-{B-methoxy-pyridin-3-vil-acetamide

Following the procedure described for Example 1(A), Step B, 2-[4-(1H-indol-3-yimethylene)-5-
oxo-1-phenyl~4 5-dihydre-2,3,6,10b-tetraaza-benzofelazulen-6-yl]-N-isopropyl-N-(6-methoxy-
pyridin-3-yi)-acetamnide (276 mg, 0.453 mmol) was reduced and purified by medium pressure
chromatography eluting with a solvent gradient (CH,Cl, to 5% MeOH in CH,Cl,) to yield 86 mg
of 2-{4-(1H-indol-3-yimethyl)-5-ox0-1-phenyl-4,5-dihydro-2,3,6,10b-telraaza-benzolelazulen-6-
yil-N-isopropyi-N~{6-methoxy-pyridin-3-yi}-acetamide as a racemic mixture. 'H NMR {CD,0D)
0 8.08 (d, 1H), 7.61 (m, 3H), 7.38-7.53 (m, 8H), 7.25 (d, 1H), 7.12 (m, 2H), 7.00 {m, 1H), .90
(m, 3H), 4.78 (m, 1H), 4.55 (m, 1H), 4.15 (m, 1H), 3.95 (s, 3H), 3.89 {m, 1H), 3.67-3.80 (m,
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N IN 10 Step A: 2-f4-(6-Fluoro-1
H-indol-3-yimethvlene)-5-oxo-I-phenyl-4,5-dihydro-2 3 6 10b-

woettasizesd3enzole]azulen-6-yl]-N-isopropyl-N-(6-meth PCT/IB2065/001469

oxy-pyridin-3-yl)-acetamide To a solutictfof
N-isopropyl-N-(6-methoxy-pyridin-3-yi)-2-(5-oxo-I-phenyl-4,5-dihydro-
2,3,6,10b-tetraaza-benzo[e]azulen-6-yl)-acetamide (Preparation 11) (150

'B& ?%%ﬁﬁ&?@gg ijR,Hq ?d%r@ -3-carbaldehyde (61 mg, 0.373

in‘tolu mL) was a plperldlne 100 N ? The react|on
L &y A a H""' ; Pavisiiings

vms raa@ﬁi@rtsmmcumenmwa ﬁia w&tﬁsiwah ~4£hhy ro-
%%%bsté&lhi&‘é’ﬂe ?g‘iemﬁ@ﬁ% yYé/ (?B%ﬁ\ﬁ (36 A0Hd ‘lﬁc?ﬁﬁiﬂk rfé@.aé’éi%ﬁi‘ciS

extracts were drie and concentraté ue was

(a8 By IR Euh \‘éﬁ?&é@ﬁ?@‘&ﬁ HBR%(?Q?EWW%TLRYHWHW%‘?B dppreiaraphy
aprindi @it hnedrsak BEDRY D 2 keine® tom). COsE YO by e nAeICE B 8 (A% &) using a
D= fbnesanL/minute to give enantiomer 1 having a retention time of 7.04 minutes. The

'5‘14%%& Mé@&@%i@éﬁ% ét@?@aln%%‘é/ n?: %@é@i‘% %%ﬁe&%h‘%@? M%%Ei
azulen-6- yl]-N-isopro ridin-3- I -acetamide.
%e]éi I?j iﬁ ?Maf M%}f/e i %) )6 %ﬁ%}gnf GO centrated fo provide 85 mg
Ht#i[i’:dlie Wﬁbih&ﬂ)eﬁ%)x%rwpﬁemﬂﬂwﬁ@nwe 2,366 Ao stratzashenzgiglazuien-6-
hanzieietagy!sneemainbliapprapiy «@tanads euvapysiokn 13- 1) rasrt@Dide) 5 8.08
%@ 59 EHqm %y ?39?’53(m 6H) 725(d 1H) 714 m, 2H}, 7.00 (t 1H) 6.90 (m, 3H),

--6f H|n -3-ylmet 45d|

iL;é H@ ét)raa hgc})[/ T ZW h-g-yi opr il) (’%6%%%&% %i*;)nai%’ (m,
§%%@i§ﬁi%iélwi%@% Dlg miAétfan- ﬁ?é(‘ﬁliif(m)mL) was added
ammonium formate (463 mg, 7.3&xanmi¢d)d 10% palladium on charcoal

ErL8amedn bhL FEACHORWAS. in@@ugsii%fﬁiWéQis%%ii%eM% 236,10b-

? 2 en lon sfillterg 1% rinsm\g iylvﬁah Qh/ox'\\{lze)\%dmr}i vivac grgi?gg and
ne COMDINEU OTganIC Nitrates Were Curic nitrated and

the residue was purified by medium pressure chromatography eluting

with a solvent gradient (2% M CJ-I\ZCIZ to 46 WO 2005/116034
PCT/IB2005/001469 -47 8%°M CH2CI2) to yield 110 mg of

2-[4-(6-fluoro-1 H-indol-3-yImethyl)- 5 -I-phenyl- 4,5-dihydro-2, 3,6,1
Ob-tetraaza-benzo[e]azulen-6-yi]-Ns ropyl-N- (6 methoxy-pyridin-3-yl)-
acetamide. 'H NMR (CD30D) 6 8: 1 7.62 (m, 9H) 7.15 (m,

2H), 6.93 (m, 3H), 6.68 (m, 1H), .55 (m, 1H), 4.20 (m, 1H),
3.95 (s, 3H), 3.88 (t, 1H), 3.77 ( 1H) 387 (m, 1H), 1.01 (m, 6H); MS
630 (M+1), 628.5 (M-1). Example 1(B) Preparation of (-) .

2- ]4 (1H Indol 3- vaethyI) 5 oxo |- phenyl -4, 5 dihvdro 23 6 10b tetraaza-
biad 74 g gt -1 ¢

ké‘&h&%éﬁz&%iazuien 6-yvi}-N-isopropyl-N-{6- methoxv—nvrrdin 3-yl-acetamide

Following the procedure described for Example 1{A), Step A, N-isopropyl-N-{§-methoxy-
pyridin-3-yi)-2-(5-oxo-1-phenyl-4,5-dihydro-2,3,6,10b-tefraaza-benzolelazulen-6-yl)-
acetamide (Preparation 11} (120 mg, 0.207 mmol) was condensed with 5-fluoro-1H-indole-
3-carbaldehyde (48 mg, 0.248 mmot)}. Purification by medium pressure chromatography
eluting with a solvent gradient (1% MeOH in CH,Cl to 7% MeOH in CHCly) yielded 85 mg
of 2-[4-(5-fluoro-1H-indol-3-yimethylene)-5-oxo-1 —pheriyl~4,5~dihydro~2,3,6,1 Ob-tetraaza-
benzo[elazulen-6-yl}-N-isopropyl-N-(6-methoxy-pyridin-3-y)-acetamide. MS 628.8 (M+1),
626.4 (M-1). '
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- HHE6)-By/ 6ot iy @i )5S dk 3+ prfisryt-4 [Bhditppdro-2t8,8,12 (m, 1H), 3.94 (s, 3H),
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| of-anmﬂsa ffhé@@ée%ubé@&%ﬂ%ﬁ)réx%er&me@Yéxﬂézdthl)(@lmo%%ﬁ hdols.

. enantiomer | The racemic prod

I~aN N N/ 10 Step A:
2-(4-(1H-Indol-3-ylmethylene)-5-oxo-1-phenyl-4,5-dihydro-2,3 6

wilhisteaza- benzotelazu le n-6-yl]-N-i so PCT/IB2003/001469

propyl-N-(6-methoxv-pyridin-3-yl)-acetadfiele Following the procedure
described for Example 1(A), Step A, N-isopropyl-N-(6-methoxy- A
pyridin-3-yl)-2-(5-oxo-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-benzole]az
ulen-6-yl)-acetamide 15 (Preparation 11) (293 mg, 0.608 mmol) was
condensed Wlth 1H |ndole 3 carbaldehyde (106 mg 0. 729 mmol)

elded 286 mg

t I enZ el|aZz - -

R e R e R RS e s bl sten s k-
7%@%&{5?%*1@%3@@@ gt ISie i 0445 e wasg sk ppd
7ORAEIY (e BA)pi@sBdr¢rohrBiriol@ine utind it S5ovantigte)ishB%MieDH in
"&H@CQZQO(@% @ébﬂrﬂ@%@@zgd)y é{llanﬁilr@ &@lﬁ@ff@@%ﬂz légl;\ﬂgéf)l ert%%yl) -5.0X0-1-

0X0- ra
e né]c;gmcgﬁ é}r?}%- %[- Nz F}%\T gEZUﬁ rgg] gwllaoﬁrg T-R“@er{]ae ml
SR ha%%?scébﬁ%%g b bt S BBt . SF,

Qletefrass slrenzotelazient -y Nosorrepyl Mk (Esonetexy-628.5 (M-1).
pyridin-3-yl)-acetamide (276 mg, %a%?’p rﬂg) was reduced and purified

by medium pressure chromatora eluting with a soIvent gradlent
( Gparabon b ,, ¥Glok agl-J-yimethvl-5-0x8-4 S diwdro-2,3.6,10b-

‘]azulen 6 30 yI] N |sopropyl N -(6- methoxy pyrldln -3-yi)- acetamlde as a

racemic mixture. 'H NMR (CD30 .08 (d, 1 H), 7.61 (m, 3H),
7.39-7.53 (m, 6H), 7.25 (d, 1|43 ~2H), 7.00 (m, 1 H), 6.90 (m,
3H), 4.78 (m, 1 H), 4.55 (m, 1 H), 4 1%(:11;, 1 H),3.95(s,3H),3.89(m, 1

H), 3.67-3.80 (m, 47 WO 2005/116034 PCT/IB2005/001469 -48 2H),
1.01 (m, 6H); MS 612.2 (M+1), 6 . Step C: () 2-f4-(1
4 H=thydr 6 10b-tetraaza-

H-indol-3-vimethyf)-5-oxo-I-phenyl~4. %-!
benzorelazulen-6-vll-N-isopropyld=¢6-wiethdkv-pyridin-3-yl)-acetamide
f Step B,

2-[4-(1H-indol-3-ylmethyl)-5-oxo0-1- phenyl -4,5-dihydro 5 2,3,6;

1Qbﬁtitrﬁ‘gf%ﬁ?9%9
rhgAZalelazyea- Bl is

s Deghiim (5 cm x 50
cﬁw)loe'iugrﬂgim@hddepﬁ&amﬂ@t@l—ﬁ@@ﬁ@) (&BlﬁtgiaAflbW EobEBE5-0x0-4,5-
A gRIBLLS B 0h/RRRARIRMS claRAMINGD B wt%ﬁ&eﬁynm@sm&h@ﬂymw&tesyn

T:Q;% aniad lc%E)%Fa ég_x 1\2?%58%%0 %Qﬁ\%cii}_ﬂga@&%%ﬂ% with THYRGble-

was ed WI h water rine X organic extract was I’

RN RS HEE‘H{H’@HI“FB Brb?»rdaeé%@(essure chromatography

eluting with a solvent gradient (10% EtOAc in hexanes to 100% EtOAc) yielded 72.5 mg of
2-[1-cyclohexyl-4-{ 1H-indot-3-yimethylene)-5-oxo0-4,5-dihydro-2,3,6,10b-tetraaza-
benzole]azulen-6-yi}-N-isopropyl-N-(6-methoxy-pyridin-3-yl)-acetamide. 'H NMR {CDCl,) &
8.63 (s, 1H), 8.16 (m, 1H), 7.88-7.86 (m, 1H), 7.45-7.76 {m, 2H}, 7.12-7.44 (m, 6H), 6.83 (m,
1H), 5.10 (m, 1H), 4.11-4.35 (m, 1H), 3.94 (4, 2H), 3.84 (dd, 1H), 2.94 (m, 1H), 2.25 (m, 1H),
1.99 (m, 2H), 1.70 (m, 6H), 1.35 (m, 3H), 1.15 (m, 6H}); MS 616.4 (M+1), 614.3 (M-1).

49



10

16

20

25

30

of 2-[4-(1 H-indol-3-ylmethyl)-5-oxo-1 -phenyl-4,5-dihydro-2,3,6, 1
Ob-tetraaza-benzo[e]azulen-6-

wolpdss oprapyl-N-(6-methoxy-pyridin-3-yl)-acetamide (enantiopaar/Bzobs/001469

NMR (CD30D) 6 8.08 (d, 1H), 7.61 (nv58H), 7.39-7.53 (m, 6H), 7.25 (d,
1H), 7.14 (m, 2H), 7.00 (t, 1H), 6.90 (m, 3H), 4.78 (M, 1H), 4.54 (m, 1 H),
4.11 (m, 1 H), 3.95 (s, 3H), 3.89 (t, 1 H), 3.68-3.82 (m, 2H), 1.01 (m, 15

6&2 MSZ 11'% IgMa i 11-?19%-3— m,it —5-0%0 4( Qh ﬁd- EPQQ8Q_'( glraaza-

xamp repara lon or Z-14- ro-1I H-IRAO-3-VIMetnvp=-5=0X0-
JenzolelazulansG.) ISORIODX -N Gmethox -pyridin-3-vil-acetamide

téﬁ'ﬁaﬁ@elﬂ@m&@{@}iﬂ@ Wﬂaﬁﬁ- FeriEaprotsy HN) 6tendthdkiqyokitiexyl-4-(1H-indol-3-
indephyieseiamide: ByhNre2, 86 [1Bb-bth NN éhz2Q) S@BN- yi]-N-isopropyl-N-(6-
%Jé‘tr@x FB}'/%Q] %-I@J%?An%d\él W@@X‘S'}ﬂ 1% 9%90') %g?&!}tﬂéed Purification by

ﬂ?&%ﬂ%%%“ﬁﬂ%?f&%%@?é?ﬁ@@ﬂf RIHESPEP 7A@ AR A TR ERAC N hgkates o
atiide ERMB Wiy dek18rbotorfré dregeikibe it tcndghie MR Stémm;4.5- '
Nrisaprem/bhotaeretionyn2blelazulen-6-yil-N-isopropyi-N-(6-methoxy-pyridin-3-yl)-

%é%&:ﬁ&"h%@ﬁé%b%@!%W{Wﬁﬁ%%@ ﬁvl@gyt%téafq& *asﬁé%[f AEYn),

len-6 i acetami ) (120 mg mmo

r onl ,
R e Ry e Sty =
HOvifiEhtiba! 5 mEdileP pre SSUrMeBidbtithphy eluting with a solvent
gradient (1% MeOH in CH2CI2to #%4neCikEjn CH2CI2) yielded 85 mg of

%[ép@aflb‘r@fi@?lﬁ (3~Hvdroxv phenvi}»a ( 1H indol-3- v!methvl} 5-0%0-4,5-dihydro-2.3.6.10b-

lndol- - ne&- -OX0-| P PXL ,5-dihydro-2 g 0b- tetra za 30
olraz nz 8 a ulen-6-vil- ISOD oRyl-N-(6-matho v—Qvnd”m Mlaceiamide
=O-YI[-N=ISUPTOPYI-IN=-{O-TNEtTOXY =Py TuIT=3 y?%ace’ram de.

MS 628.8 (M+1), 526.4 (M-1). 48 WO 2005/116034 PCT/IB2005/001469

-49 Step B: 2-f4-(5-Fluoro-1
H-indol-3-ylmethyl)-5-oxo-l-phen p@é‘hvdro 2 3 6 IOb-tetraaza- benzof
O

elazulen-6-yl1-N-isopropyl-N-(6- meth -pvridin-3-vl)-acetamide
Following the procedure descan@gf‘ ample 1(A), Step B,

2-[4-(5-fluoro-1H-indol-3- 5 g
ylmethylene)-5-oxo-1-phenyl-4,5 ydTo-Z

en-6-yi]-N- isopropyl-N-(6-methox pyr|d|n -3-yl)- acetam|de (85 mg, 0.135
mmol) was reduced and purified by medium pressure chromatography
elutlng Wlth a solvent gradlent (2% MCOH |n CH2CI2to 9% MeOH in

. 1 4 = h 4 § D

R@da‘b&ﬁoﬁﬁﬂk%ﬁﬁl%&ﬁﬁ@&&ﬁ%@%ﬁleltim 3-yl)- acetamle

I ) -
%Bﬁ %Mé??%@&)fle Ne@r%ﬂ?%é%p&y{ k?l'f‘é’teé A%‘Eﬁ%@ﬁnﬁw MBy1)-5
oxo—4 5-d hydro -2,3, 6 10b-tetraaza-benzo [¢]

3-yh)-acetamide (Preparation 6) (129 mg, 0.219 mmol) was condensed with 1H-indole-3-

azuler-8-yiJ-N- |sopropy! -N-(6-methoxy-pyridin-

carbaldehyde (70 mg, 0.48 mmol). Purification by medium pressure chromatography eluting
with a solvent gradient {10% EtOAc in hexanes {o 100% EtOAc) vielded 60 mg of 2-[1-(3-
benzyloxy-phenyl}-4-{1H-indol-3-yimethylene)-5-oxo-4,5-dihydro-2,3,6, 10b-tetraaza-
benzofelazulen-6-yl}-N-isopropyl-N-(6-methoxy-pyridin-3-yl)-acetamide. 'H NMR (CD;0D) &
8.13 (m, 1H), 7.64 (m, 2H), 7.23-7.48 (m, 13H), 7.13 (m, 3H)}, 6.93 (m, 2H), 4.94 (m, 2H),
4.85 (m, 1H), 4.63 (m, 1H}), 4.20-4.40 (m, 1H)}, 3.96 (m, 1H), 3.85 (d, 1H}, 0.90-1.05 {m, 6H);
MS 716.5 (M+1), 714.6 (M-1)

Step B: 2-[1-{3-Hydroxy-phenyh-4-{1H-indol-3-yimethyi}-5-0x0-4 .5-dihydro-2.3.6.10b-
tetraaza-benzolelazulen-6-vii-N-isopropyl-N-{6-methoxy-pyridin-3-vl)-acetamide
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7.14 (t, 1H), 6.90 (d, 2H), 6.76 (t, 1H), 4.80 (m, 1H), 4.50 (m, 1H), 4.12 (m,
1H), 3.94 (s, 3H), 3.87 (t, 11-1), 3.74 (m, 11-1), 3.64 (m, 1H),1.01 (m,

wO6HIMDB680.4 (M+1), 628.5 (M-1). Example 1(D) Preparationsaft/iB2005/001469

2-f1-Cyclohexvl-4-(1H-indol-3-vimethyl)-%tox0-4,5-dihvdro-2 3,6,1 1 Ob-

15
tetraaza-benzo[e]azulen-6-yl]-N-isopropyl-N-(6-methoxy-pvridin-3-yl)-acet
amide O N N H Step A:

x ﬂ”@%%ﬁém%‘{‘i’ﬁ qRHBIRsYRhENRIBREA: Ser P s2diripsayipry-phenyl)y-4-

10b-tetrhdzdmeOyiene)-5-ox0-4,5-dihydro-2,3,6,10b-tetraaza-benzolelazulen-6-yl}-N-

. besrefslaridenetrof=PirisPRsGMYAdYHRisaq oKy, B)#dirmdoy nas edamideand

%%Qwé@gﬂ%%e? W&Héeﬁﬁﬁﬁ% Rﬂ%f%m&sjnw)(th?oﬁ%gt@raphy eluting with a

-cyclo -5-0x0-4,5-
o?ﬂ%?bgf’%‘%’ (OB%EIRAS 1 Beraseial ARh BRGNS 591N et Rd Gy
-pydidin-Bag iy e Ettirinide- SPtep bR 4o dng. B 6 Babristrrsiiavas
ossdeRgRd b Higeriera-NcpshadeRhyderide 31, La2hisamalNvr (CDs0D)
Rurfication byime demem@Srswwgag%%s@eEYn?%ﬁ Juling Yt & %Y%s

radlent O% OAC in hexanes f r}A“e |ded 72.5 mg ‘of
ﬁ&&% %p4w) 1.13 (m, 6H); MS 827 (M+1), 625

H-indol-3-ylmethylene)-5-oxo-4,5-88yrire-AB), 6, 10b-tetraaza-

e zelaiary ol eneeril-N-soinmbM-(Sfmeth oxnByrE aretamisiei-4,5-

) 1H), 7.45-7.76 -
L YCHEIEN TN & e ). 7457

1H), 3.94 (t, 21-1), 3.84 (dd, 1H), 2.94 (m, 1H), 2.25 (m, 1H), 30 1.99 (m,
21-1), 1.70 (m, 6H), 1.35 (M, B1- 1m 6H); MS 616.4 (M+1), 614.3

(M-1). 49 WO 2005/1160% W/1B2P05)001469 -50 Step B:
2-[1-Cyclohexyl-4-(1H- mdol’-%-vltﬁet{wy -5-0x0-4,5-dihydro-2 3.6
10b-tetraaza- benzof - E o
eIazuIen-6-yII-N-isopropyI-Nm
the procedure described foi
2-[1-cyclohexyi-4-(1H-indol-3- Xy N
ylmethylene)-5-ox0-4,5-dihyd ,6,TOb-tettraaza-benzo[e]azu
len-6-yl]-N-isopropyl-N-(6 5 methoxy-pyridin-3-yl)-acetamide (72.5 mg,
0.118 mmol) was reduced. Purification by medium pressure

chromatoraphy eIut|n with a solvent glradlent (10% EtOAc in hexanes to
! Q[ Ordnt f -ingdalBoximethviene)-5-oxo-1-phenyl-4.5-

i i ' bitdtegaaamidenzole]azu
I(eensu?/ﬂib%ﬁm@nybNee@rmme&elmp@rme@ﬁesawﬁi%gkb MMRioro-5-
FRopape @wg%géggqg (A R e R A,
f%@pﬁ{? ‘?M’?ﬂ%%mﬁne ”‘i“gﬁ‘t’ﬁ?%f\‘i o B%V(H‘i‘ T“I‘P Rn§‘6ﬁ‘§>‘? M+1).
Ezgmg@mﬁﬁwﬁmr@ﬁéﬁ fnol). Purification by medium pressure chromatography
Zibdni3nithystraxstphe mybria(l bhdhded81\amgtbyh)-Hemn 24d ediivdre-2 (8-fluoro-
GI’IJfQR:Tosedtrﬁ% JP&H&%%“S!@)ZP henyl-4 5- d:hydro~2 3,6,10b- tetraaza benzo{e]azulen~6~
len-6- X” -N- |so (3 metho>8/ P}/I’I in-3-vl )-acetamide
yi-N-i opropyi |de NMR (CDCI;3) 6 7.92 (d, 1H), 7.10- 767(m 13H), 6.84 (m,
1H), 6.64 (m, 1H), 4.37-4.97 (m, 5H), 4.20 (m, 1H), 1.20 (m, 6H); MS 647.4 (M+1), 645.3
(M-1).

Step B: N-Benzyl-2-18 9-difluoro-4-(5-fluorg-1H-indol-3-vimethyl}-5-0ox0-1-phenyi-4 5-
dihydro-2 3 8.10b-tetraaza-benzolelazulen-6-vil-N-isopropyl-acetamide

Following the procedure described for Exampie 1(A), Step B, N-benzyl-2-{8,9-difluaro-4-(5-
fluoro-1H-indol-3-yimethylene)-5-oxo-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-
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(=00 NN ~N tOH N H Step A: 2-[1-(3-Benzvloxy-phenyl)-4-(1
H-indol-3-ylmethvlene)-5-o0x0-4 5-dihvdro-2.3 6 1 Ob-

waetnasizastmnzo[elazulen-6-yll-N-isopropyl-N-(6-methoxy-pvridPCT/IB2005/001469

in-3-vl)-acetamide 20 Following the pro&&dure described for Example
1(A), Step A, 2-11-(3-benzyloxy-phenyl)-5-

- 0x0-4,5-dihydro-2,3,6,10b-tetraaza-benzo[e]azulen-6-yl]-N-isopropyl-N-(6-

ethox r|d |n aceta atro 29 0 219 mmol
w%%zcc%x%;r?é’é j ﬁ]}’% %’ carggf1 ehyue 947% 2 TG 0 Qe;d
BRSO N B rEdilRa- B‘Fté’s%f‘e(%ﬂt@fﬁaﬂtddra?ir%ﬂgnﬁ‘m@ %rﬁtr?é 8BRAshE -5
gibylient G096 IED Arirbhexdeiesulon1® 0N EIAT)Yicklieniéd HgRACDER) &
204 (d, 1H), 7.16-7.60 (m, 13H), 6.85 (m, 1H), 6.66 (m, 1H), 4.34-4.90 (m, 5H), 3.83 (m,

YOO nq%%rr'msﬂtxge@@é 9945 dinyo-2.3,6,10b

-tetraa
benzo[e]azulen -6- yI] N |sopropyl 'F\T“(%‘R*Fetl%&y pyrrdrn -3- yI) acetamlde

:atra% b@rﬁa ze f | N‘b@éﬁ({ﬂ@iﬁ@ﬁ%té@63 (m 1H) 4.20- 440
(m, 1H), 3.96 (m, 1H), 385 (d, lH) 0.90-1.05 (m, 6H); MS 716.5 (M+1),

714.6 (M-1) 30 Step B: 2-[1-(3-HVdroxy-phenyl)-4-(1
H-indol-3-vimethyl)-5-oxo0-4 5-dihydro .6 1 Ob-
tetraaza-benzofelazulen-6-yl]-N-isgpropyl-N-(6-methoxy-pvrid
in-3-VI)-acetamide 50 WO 2005/11603%4 PC 2005/001469 -51
Following the procedure descri 1@ OWI(A), Step B,
2-[I-(3-benzyloxy-phenyl)-4- (1 { N
H-indol-3-ylmethylene)-5-oxo-yaro-2,3,6,10b-tetraaza-benzo[e]azul
en-6-yl)-N- isopropyl-N-(6-methbxy-pyridin-3-yi)-acetamide (60 mg, 0.084
mmol) was reduced and deprotected over 48 hours. Purification by
medrum pressure chromatography eIutlng Wrth a 5 solvent gradient (10%

W@mmhmy&ﬁ%&-ﬁvmd%@mby%ﬁbg&mmhydro 2 3,6,1
@QT&%? brocedure dNeslsggbe% for Examplr% 1(A), Step /—‘FI Z’m‘l -{3-h ydroxy»phenyl 5-0X0-
s R et D e By Mo,
Asery @5”(&12 yArfy ma @ ﬁ?@on(ﬁ?')s'ﬁf @%’(%edm?r 4845 DE I Hipgole-3-
L Ba(teh Gid ), IMS@20. (R8-rdrych2Bufiti-af)od ByEexatopl @rétire repanatigraply
Mnﬁﬁ@%mh?a B%r%ﬁd%%@nﬂr@j}%%os% MeOH in EtOAc to 10% MeOH in EtOAG)
938 I érq_%t?{% (g)%g(%og ZO qu& Q?H éﬂdoi fsn("r)%tp g}rlrleg&oxo«tt -dihydro-
éé 1@%@&@@ benzo lazulen-6-yl}-N-isopropyl-N-phenyl-acetamide. H NMR {CD,0D)
58.23 (d, 1H), 7.90 (s, 1H), 6.90-7.63 (m, 16H), 4.95 (m, 1H), 3.68-4.50 (m, 3H), 1.11 (m,
6H): MS 595.3 (M+1), 593.3 {M-1).

Step B: 2-[1-{3-Hydroxy-phenyl}-4-( 1 H-indal-3-yimethyl}-5-0xo-4 5-dihydro-2.3,6,10b-
tetraaza-benzofelazulen-6-vil-N-isopropyl-N-phenyl-acetamide

Foliowing the procedure described for Example 1(A), Step B, 2-[1 —(S—hydroxy-phenyl)-4-(1H-
indot-3-yimethylene)-5-oxo-4,5-dihydro-2,3,6,10b-tetraaza-benzolejazulen-6-yil-N-isopropyl-
N-phenyl-acetamide (177.9 mg, 0.299 mmol) was reduced over 20 hours and was purified
by reverse phase (C-18) high pressure chromatography eluting with a solvent gradient {15%
of 0.1% formic acid / CHyCN in 0.1% formic acid / water to 100% of 0.1% formic acid /
CH;CN) to yield 77 mg of 2-[1-(3-hydroxy-phenyl}-4-(1H-indol-3-yimethyi}-5-0x0-4,5-
dihydro-2,3,6,10b-tetraaza-benzolelazulen-6-yi]-N-isopropyl-N-phenyl-acetamide. 'H NMR
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FNF F/N11/(~NN 15 Step A: N-Benzyl-2-[8.9-difluoro-4-(5-fluoro-1
H-indol-3-vimethylene)-5-oxo0-1-phenyl-4 5- dih ydro-2,3,6,1

W@Dhasea2a-benzof elazulen-6-yl]-N-isopropyl-acetamide Follo@aingi#mes/ 001469

procedure described for Example 1 (A)yS8tep A,
N-benzyl-2-(8,9-difluoro-5-
ox0-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-benzo[e]azulen-6-yl)-N-isopr

TR e b S R sl vl Yo AR RS0

LG B S DL 16 AP RSB VISR (M 5595 ERWAL
in CH2C12 provided 91.5 mg of Nxeerayl1PH)3,9-difluoro-4-(5-fluoro- 1

Hréaamusnydmeﬁaﬂan@)r@mm:&emm -thacibydeond 3800 i rRAZ 8-B8Mro-

I3 sor. ] CI3)6 7.92 (d, 1H),
%}4 ' "’"M(‘,; :37-4.97 (m, 5H),

4 20 (m 1 H) 1.20 (m 6H); MS 647. 4 (M+1) 645.3 (M-1). Step B:
N-Benzyl-2-f8 9-difluoro-4-(5- quorOHLH |ndol 3-ylmethyl)-5-oxo-I-phenyl-4 -

5- dihydro-2 3 6.1
Ob_—tetraaza—benzofelazulen@\l propyl -acetamide 30 Following the
procedure described for Exanple 1 S@)ep B,

&
dyo-2,3,6,1 Ob-tetraaza 5_1

N-benzyl-2-[8,9-difluoro-4-(5+
H-indol-3-ylmethylene)-5- oxo;ﬁ@yM 5-di
WO 2005/116034 PCT/1B2005/00149 62
benzo[e]azulen-6-yl]-N- isoprop@gﬁ"hide
reduced to yield 77.2 mg of
N-benzyl-2-[8,9-difluoro-4-(5-fluoro-1H-indol-3-ylmethyl)- 5 -0x0-1-phenyl-4,

5 mg, 0.140 mmol) was

MR AEIEAR 68 b 67 6040, B BB5 (s 1) ryreom

%H by %‘%h‘é AR, 'B'Es%ﬂ%g'd%‘r %Hs!:e%% plk'}ulbér?'zwb Bhihobit-s-

MS 649. 5 . Examp Preparation o

BRI ﬂﬁﬁﬁ- Eﬁfﬁ‘faaf?;t\ﬂ?ﬁ%[ﬁl%”l%‘@xﬂliﬁBS%QFRPH}&%‘%'@“e
1%9@&&*&5\2&(5%2\9[&@2& e sy s NoRda sV Bh B anis adbtarhioeois3-
QurihBeMN/dhl {7 digNold 78 ChirléD . Slemidition by medium pressure chromatography

%r&&n@,m’gr@%&%@ﬂ%ﬁ(&#&@%&ﬁ%@% RS CLPER R BY HG A R.

genzyt-z -[8,9-difluoro-4-{tH-indol-3-yIimethylene}-5-oxo-1-phenyl-4,5-dihydro-2,3,6,10b-
tetraaza-benzo[elazulen-6-yl]-N-lsopropyl-acetamide. MS 628.3 (M+1), 627.3 (M-1).

Step B: N-Benzyl-2-18 9-difluoro-4-{1H-indol-3-vimethyl)-5-0xo-1-phenyi-4 5-dinydro-
2 3.6.10b-tetraaza-benzolelazuten-6-vil-N-isopropyl-acetamide

Following the procedure described for Example 1(A), Step B, N-benzyl-2-[8,8-diflucro-4-(1H-
indol-3-yimethylene)-5-oxo-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-benzo[eJazulen-6-yl}-N-
isopropyl-acetamide (185 mg, 0.294 mmol} was reduced over 24 hours. The reaction was
filtered through Celite® and the filtrate was concentrated in vacuo. The residue was
dissclved in EtOAG and was washed with aqueous NaHCO; (1x}. The organic solution was
dried (Na,S0,), filtered, and concentrated in vacuo. Purification by preparative
chromatography eluting with 5% MeOH in CH,Cl; provided 35 mg of N-benzyl-2-[8,9-
difluoro-4-{ 1H-indol-3-yimethyi}-5-oxo-1-phenyt-4,5-dihydro-2,3,6, 10b-tetraaza-
benzo[elazulen-6-yl]-N-isopropyl-acetamide. 'H NMR (CD.Cl,) § 8.30 {(d, 1H), 6.98-7.64 (m,
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tetraaza-be nzolel a zu le n-6-vil-N-iso propyl-N-p h e n yl-a seta m ide
Following the procedure described for Example 1(A), Step A,

wo-thefB-opdeoxy-phenyl)-5-oxo- 15 PCT/IB2005/001469

4,5-dihydro-2,3,6,10b-tetraaza-benzo[efatulen-6-yl]-N-isopropyl-N-phenyl-
acetamide (Preparation 12) (244 mg, 0.522 mmol) was condensed over
48 hours with 1 H-indole-3- carbaldehyde (105 mg, 0.723 mmol).
G raphy, gufing wit

E:{ieéi‘t[aI '?z')quBI /%1 dI\;\;IsrcCH |n? é&)%%%}%?ﬁofi%’/% Eoﬁi?ig %ﬂ yle
1(W@rﬁ @f(ﬁnﬁ (3-hydroxy-phenyl)-4-(1
H-indol-3-ylmethylene)-5-oxo-4,5-8iaypapte 20}
m%@ambﬁatrmﬂembemmmﬁeylwhwanﬁemmﬁmmﬁeiam&m "4.5-
, 16H), 4.95
93 3 (M-1).
Step B: 2 [1 (3 Hydroxy phenyl) -4- (1 H- |ndoI 3- vaetth) -5-0x0-4 -
5-dihvdro-2.3,6,1 Ob- 25 HG
tetraaza-benzo[elazulen-6- ylh,!sﬁ\ ,\@I N-phenyl- acetamide Following
the procedure described for Exafplg 1PA), Step B,
2-[1-(3-hydroxy-phenyl)-4-(1H- lene)-5-0x0-4,5-dihydro-2,
3,6,1 Ob-tetraaza-benzo[e]azblen-6
(177.9 mg, 0.299 mmol) was re
reverse phase (C-18) high pressste chromatography eluting with a solvent
gradient (15% 30 of 0.1% formic acid / CH3CN in O 1% formic acid /

VTS ‘ PAASENSRIETE RJd;S -phenyl-ace
tam@engmm&mw@am&mﬂmmwm&w @DﬁélﬁQI—EE(B $CD3aS-
%ﬁfﬁ;ﬁ% yi-):3 Zﬁ%rém a?éiier? @%a@zé’zb&» é%f%of;lilgﬁ é? -REGogH l-(épetgHQje
pvpbip it il da BB e
d_ﬁiﬂdasoﬁzi &l mﬂ'éio‘i&@ iﬁ?ﬂ%iii\yi)“s%%%eﬁﬂéﬁﬂ“@'@%ﬂ?ﬁm gubing g 50%
OBQetr freZb:-DenEsdefoubongs il -bengpt ¢ glciitetarmitfeli 8o 16-iRdbid- N
Sﬁ%tﬁylene -5-0xo-1-phenyl4,5-dihydro-2,3,6,10b-tetraaza-benzolelazuien-6-yl}-N-

E'saBﬁ?” %§ 9?'”%—'9&46(@5’& NGB YImeiNyIene):5:0x0s Lpheaylkdon) 6.05

oftd b&z‘%? YRS BN By 13- R P itk BB RidE I SRS TS 6473
phétedete.dedcribed for Example 1(A), Step A, N-benzyl-2-(8,9-difluoro-5- ‘
oxo-l-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-benzo[e]azulen-6-yl)-N-isopro
PYpeetaBide. (FreBaalinn. ) 400 me:. R3PS, mnéaiiav.v%xsgngﬁwsi 5-

over Z4 hours with 1 H-Indole-3-
dihydro-2.3 6 10b-tetraaza-benzolela

Following the procedure described for Example 1(A), Step B, N-benzyl-2-[8,8-difluoro-4-(6-
fluore-1H-indol-3-yimethyiene)-5-oxo-1-phenyl-4 5-dihydro-2,3,6,10b-tetraaza-
benzolelazulen-6-yi}-N-isopropyi-acetamide (23 mg, 0.035 mmot) was reduced at 80°C over
24 hours.- The reaction was filtered through Celite® and was concentrated in vacuo. The
residue was dissolved in EtOAc and the organic solution was washed with agueous
NaHCO,, was dried (MgS50,), filtered and concemr_éted to provide 22.7 mg of N-benzyl-2-
[8,9-difluoro-4-{6-fluoro-1H-indol-3-yimethyl)-5-oxo-1-phenyl-4,5-dihydro-2,3,8, 10b-tetraaza-
benzo[eJazulen-6-yl}-N-isopropyl-acetamide. 'H NMR (CDCl;) 8 8.40 (s) and 8.28 (s, total
1H), 7.10-7.60 (m, 12H), 6.94 (d, 1H), 6.77 (t, 1H), 6.64 (m, 1H), 4.31-4.95 (m, 5H), 3.61-
3.93 (m, 3H), 1.07-1.30 (m, 6H); MS 649.5 (M+1), 647.5 (M-1).
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. CH2CI2 provided 35 mg of N-b

carbaldehyde (70 mg, 0.479 mmol). Purification by medium pressure
chromatography 15 eluting with a solvent gradient (CH2CI2 to 20%

‘wacesnassLH2CI2) provided 190 mg of N- benzyl-2-[8,9-diflustariBsdos/001469

H-indol-3-ylmethylene)-5-oxo-I-phenyl-45-dihydro-2,3,6,1 Ob-
tetraaza-benzo[e]azulen-6-yl]-N-isopropyl-acetamide. MS 629.3 (M+1),
627.3 (M-1). Step B: N-Benzvl-2-f8
9-difluoro-4-(1H-indol-3-vimethvl)-5- oxoel\f)henyl -4.5-dihydro 20

2 3 6 10b tetraaza benzo[e]azule%ﬁ%l\ﬂ i‘QopropyI acetamide Following
6k e hiti6h ANHDErIR[2. 3-blpyridin-3-yimethyl)-4,5:

B-tdtfhmngbén zulen-6-vil-N-phenyl-acetamide

indoI 3 -ylmethylene)-5-oxo-1-phenyl-4,5-dihydro-2,3,6, |

Ob-tetraaza-benzo[e]azulen-6- yI]HM iseprgpyl-acetamide (185 mg, 0.294
mmol) was reduced over 24 hours)I action was filtered through
Celite and the filtrate was concefirate (‘GL vacuo. The residue was 25
dissolved in EtOAc and was washed g aqueous NaHCO3 (Ix). The
organic solution was dried (Na ﬁ‘) iltered, and concentrated in vacuo.
Purification by preparative chro utlng with 5% MeOH in
itftioro-4- -(1
H.-indol-3-ylmethyl)-5-oxo-l-ph ro-2,3,6,1 Ob-tetraaza-
benzo[e]azulen-6-yl]-N-isopropyl-acetamide.'H NMR (CD2Cl2) 6 8.30 (d,
Bith B fidima. ;awa@»@wmagmm/mmw@m&hme@w

@ &’-3 :
rﬁ%‘éﬂ?@l‘-@-%@e&ffr&d%‘ﬁ"(%ﬁ RS e, ﬁﬂﬂf@tﬁyﬁ"?% 2R

gL 5ditirara s, 10b-tetraaza-benzo[e]azulen-6-yI)-N-phenyl-acetamide (Preparation 7(A))
3B 0L te e beaz efelrzsienyirviiNyviseprnpymeriaaidabidgehyde (160

NS B @_g_mmf@aemgmg&amsqu SSRSAAR D hing

H-indol- 3

O R O Tk ATAPR R O RR b S PAEROE I o RO WM
&6@%@)&#@'%@7@%@ ToN-EsRaremie21farosta Ry M-bihpyItolo[ SB35
gXoethylene)-4,5-dihydro-2,3,6,10b-tetraaza-benzo[elazulen-6-yl}-N-phenyl-acetamide. ‘H

ﬁhﬁﬂﬂa@éy@'@%f@i %»ﬁ)%%@QGSGJH@%Z%'R?Q&Q[QWW?F(@ W){N?‘%@R&P@ﬂya

ton ( 9 W nd
re e R R Gt e e A
e tfighd Phess @chr%%%daréﬁw AP EEED- ﬁé"t‘t@Ac in CH2CI2
yielded 23.5 mg of N-benzyl-2-[8,9-difluoro-4-(6-fluoro-1 H-indol-3-
YBethNeBeIrS@X0r-oxo-1-phenyl-4-(1H-pyrrolol2, 3-blpyridin-3-yimethyl)-4.5-dihvdro-

PREMEA G-Iy IE:2 36, 0Pl FRzgiSlagulen-6-yI-N-

Following the procedure described for Example 1(A}), Step B, N-isopropyl-2-{5-0xo-1-phenyi-

4-{1H-pyrrolo[2,3-b]pyridin-3-yimethylene)-4,5-dihydro-2,3,6,10b-tetraaza-benzo[e]azulen-6-
yl-N-phenyl-acetamide (300 mg, 0.518 mmol) was reduced at 60°C for 6.5 hours. The
reaction was filtered through Celite® and was concentrated in vacuo. The residue was
dissolved in EtOAc and the organic solution was washed with water (1x). The organic
solution was dried (Na,S0,), filtered, and concentrated /n vacuvo. Purification using reverse
phase {C-18) high pressure chromatography eluting with a solvent gradient over 6 minutes
{35% of 0.1% NH4OH / CH;CN in 0.1% of NH;OH / H,O to 100% of 0.1% NH,OH / CH3CN)
provided 100 mg of N-isopropyl-2-[5-0xo-1-phenyl-4-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl}-
4,5-dihydro-2,3,6,10b-tetraaza-benzoleJazulen-6-yi]-N-phenyl-acetamide. 'H NMR (CDCly) &
B.22 (d, 1H), B.00 (d, 1H), 7.55 (m, 3H), 7.32-7.48 (m, 9H), 7.18 {m, 1H), 7.05 (m, 2H), 6.85
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isopropyl-acetamide.'"H NMR,(CDCI3) 6 7.94 (d, 11-1), 7.61 (m, 3H),
7.27-7.49 (m, 9H), 6.95 (m, IH), 6.86 (m, 1H), 6.63 (m, 1H), 4.35-5.0 (m,

wBHYP#A60GN, 1H), 1.23 (m, 6H); MS 647.3 (M+1), 645.3 (M-1pAMiap/Bit469

N-Benzvl-2-f8.9-difluoro-4-(6-fluoro-1H-ffidol-3-vimethvi)-5-oxo-1
-phenyl-4,5- dihydro-2,3,6, |
Ob-tetraaza-benzofelazulen-6-VII-N- isopropyl -acetamide Following the

sgrihe I '
T I S R\ A AR 5B . o s
%ﬁWZﬁE}w ysd% 53,6, | Ob-tetraaza 25
benzo[elazulen-6-yi]-N-isopropyl-&getaprd €423 mg, 0.035 mmol) was
recisardial S05 @wRhof RS hie- saactaRNasHIRIREIOH G (aRlIs 6 10b-
&gag\é%sbgggo Ea}gedslnE vlqeuorThre readge was plssol ed in EtOAc and

the organic so 2 RIEFCO , was dried
(MgS04), flltered and concentrated to prowde 22.7 mg of N-benzyl-2-
[8,9-difluoro-4-(6-fluoro-1 H-indol-3aamethyl)-5-oxo-1
-phenyl-4,5-dihydro-2,3,6, 10b-tefr.

benzo[e]azulen-6-yl]-N- |sopropyf' acet NMR (CDCI3) 6 8.40 (s)
and 8.28 (s, total 1H), 7,10-7.60 (m, 12Id) 6.94 (d, 1H), 6.77 (t, 1H), 6.64
(m, 1H), 4.31-4.95 (m, 5H), 3.61=3.9 , 3H), 1.07-1.30 (m, 6H); MS
649.5 (M+1), 647.5 (M-1). 54 WQ-2005/TT§034 PCT/IB2005/001469 -55

Example 1(J) Preparation of N- Isopr;é -2-[5-0mo0-I-phenyl-4-(1H- pyrrolof2

3-blpvridin-3-ylmethyll-4 5- dih
10b-tetraaza-benzo[elazulen- -pheny
[ NNN_NH [ N 5 Step A

B 6 VI|N phenylacetamlde
5@”@\)0#@9%‘Sr&f@&ﬂd%@%@ﬁ&@éﬁﬁ%@ﬂ?%%M%@EyﬁN -isopropyl-2-(5-
Nx§9%@m 34-%;9’%?0-?9%%@ efraaza- b;nzoﬁe]az le @Gﬂlbﬂ%ert@mgg éféﬁ%»%atron

b-tetraaza- enzo[e azuien

dro-2.3,6
EPdp ekl ?(MO@SW 9 TRP A SR e SrrREhRldR YRS 2 9. 35.8 mmol)
I¢H Wnyr@[zf@bwf@ﬁw@@ eendralcaby tev 16018 Oravigel18.6 guhitpénzyl-2-[4-
RyHSHOE!-(Eye)h FRaHE Cadiabpheradi saipassHsciun R ags ARhoRH4ENGN-6-
Witk %M@Wt%@%mt RYeReeENRS gzs QW&'%A? PRYAREIANGN PJ?J%C%'?(m

f0. 10% McOH in CH2CI2) yielded 3

é?zébsr O . 5 0 85 ) W49 (. 49,425
Qlﬁietlf%ﬂéﬁ‘e?w BS PRARS 86, 10b tetraaza-benzo[e]azu
len-6-yl]-N-phenyl-acetamide. 1H NMR (CDCI3) 6 8.31 (d, 1H), 8.05 (d)

2 630 Rl Al £ndd-Eirdthy Y 0% M. Ablyi-4,5-dihydro-2,3.6,10b-tetraaza-
benzolelazulen-6-vil-N-isopropyi-acetamide

Following the procedure described for Example 1({A}, Step B, N-benzyl-2-[4-(1H-indo}-3-
yimethylene}-5-oxo-1-phenyl-4, 5-dihydro-2,3,6,10b-tetraaza-benzo{ejazulen-6-yl]-N-
isopropyl-acetamide {18.5 g, 31.2 mmol) was reduced at 60°C aver 24 hours. The reaction
was filtered through Celite® and was concentrated in vacuo. The residue was dissolved in

CHCl; and the organic solution was washed with water. The organic layer was dried

{Na,S0Q,), filtered and concentrated in vacuo. The residue was dissolved in toluene and was
stirred at 60°C for 24 h. The solids were filtered to provide 12.4 g of N-benzyl-2-[4-(1H-indol-
3-yimethyt}-5-oxo-1-phenyi-4,5-dihydro-2,3,6,10b-tetraaza-benzole]azulen-6-yl}-N-isopropyl-
acetamide as a racemic mixture. 'H NMR {CDCl3) 8 8.02 {d, 1H), 7.57 (d, 3H), 7.46-7.23 {m,
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15 7.33-7.51 (m, 9H), 7.17 (m, 2H), 7.01 (m, 1H), 6.80 (t, 1H), 5.09 (m,
1H), 4.50 (d) and 4.30 (d, total 11-1), 4.15 (m, 1H), 3.92 (d, 11-1), 1.14

wOp@EH)ehs 580.6 (M+1). Step B: PCT/IB2005/001469

N-Isopropyl-2-[5-oxo-I-phenyl-4-(1H-pvrEsto]2.3-blpvridin-3-ylmethvl)-4
5-dihvdro- 2,3,6.10 b-tetra aza-benzo[elazu le n-6-vil-N-ph en yl-acetam
|de 20 Following the procedure described for Example 1(A), Step B,

e e Gt e A0 Ay 73 160 A R
zof@]pureAl 53 y]-RE it AlAkac btdpddd 396 A9, Q)(@I@mmol) was reduced

- at 60C for 6.5 hours. The reaction was filtered through Celite(r) and was

COBEeNtAIRGIN YASUQ. (Tﬁ%&%ﬁ@#ﬁ»m ElisspiverivEA6.AREARS 10b-

rgranlc Eoluu Ixzi The.organic 25 solution was
' ' enantl ger 1.
< 0o, Parification usmg

rE%f@‘éeﬁaE%“cé A9 6 Sfearal@-EnforaeshRa iy R it peny-4.5-
* sithyeret 2)Comfientievaszs- beiriolelz(B506-f-Bi- s Spr bilDHaH Rl B3NN 6IR, 2186
RN L2 e .A@QP&O&E%&M e b@k&%@&rm\eg%ghwg agoa o s)-

e R N o

Hﬂmﬁwﬁ@i‘zpw%@@% hwlwmwﬂﬁ%t*%@ miiey, Thgackveg
(enaBINGF. (BB {mtiortibt)] 45 (issoRl), 16 %, BEavd@ 2005 6034bn was washed
RGH &B@&QWQQ%@% xR dbridEN 1. Thd Brgdhib sBidibd had birdds (NOBOD, fitered

PRSI Al PN s
Bycfgoﬁ lB"Bﬁ@TP?Sﬁ@W@ gncﬁwds?pgo@ ﬁﬁetgmnde {enentiomer 1).
tétm&zwbéﬁz@m@m -BT- M ispndp P-bies tarmlidle s feeatiahabs 3L Tt H6

3G Sy DbNANNDm terhPedituetepeAs Noliemdraftdnéivashed with minimal
'3;%994 o é’t'&ﬂ@)ét%l}‘i‘é)e g’é’épc LRhsnyl 1 R: E'éﬁ¥ﬂr9 {3 -38. :%E,?_B ?“W%m 5-0%0-1-

benzo f ela zu le n-6 N-Isopropyl-a c eta mi d e 10 0W|ng

%eéﬁfbulﬁedd‘é@&‘hﬁé’c? fb?bl‘:‘%?ﬂb?ebi’(ﬁ‘) e’é‘@ﬁel& O RAN Y ‘s%%"?é’ﬁiﬂez -(5-
dRoRNtipREniI-mB 24hPascc2 B, BMBKR MG Rk HENZB{EI T b IZadetaldi
dei(Preparation, 40) {18-9 w2 20, 8Hnmob-sves(aqrerEededthym, 2H), 5.20 (m,
Hindole-g- E%'Sbﬁ&'ﬁ?h %654259 A2o89l) fcﬁé% hows: T%V%‘t%ea% 3.78
r%rﬁog%‘irg%aat? 'QH\SaWQ %8 (3 %}8 3¢ 59 (Joe%ﬂ 544 0.92 (d, 2.6H);

[alo™ ~49.3 (c 1, ethanol).

Example 2(A)
Preparation of N-(6-Chloro-pyridin-3-yl}-2-[4-(1 H-indol-3-vimethvi}-5-0xo0-1-phenyi-4,5-
dihydro-2. 3 6 10b-tetraaza-benzolelazulen-6-vil-N-isopropvi-acetamide

.
Q}%@

To a solution of [4-(1H-indol-3-yimethyl}-5-ox0-1-phenyi-4,5-dihydre-2,3,6,10b-tetraaza-
benzolelazulen-6-yi}-acetic acid (Preparation 15) (30 mg, 0.06 mmol) and (6-chloro-pyridin-

3-yl}-isopropyl-amine (Preparation 2(A}} (10.1 mg, 0.08 mmol) in benzene (2 mL) was
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(1 H-indol-3-ylmethylene)-5-oxo-1-phenyl-4,5-dihydro-2,3,6, |
Ob-tetraaza-benzo[e]azu len-6 15 yl]-N-isopropyl-acetamide.'H NMR

W(CIDGIB)é038.01 (d, 1H), 7.67-7.50 (m, 4H), 7.43-7.11 (m, 12HpcaR8200%/d01469

H), 6.99 (m, 1 H), 6.80 (m, 1 H), 4.96 (&8t H), 4.71-4.49 (m, 4H), 4.23 (m,
1H), 1.20 (m, 6H); MS 593.3 (M+1). Step B: N-Benzvl-2-(4-(1H-indol-3

' Vlmethyl) -5-0x0-1-phenyl-4 5-dihydro-2 3 6 10b- tetraaza 20

ed;d(z: ﬁt[i%: % %gﬁ)gm%%% %D{ lea Qeﬁa-rgﬂf r}gzlowm ro;»g(ajt%(rﬂeat reflux for
yihBRH{RehBS- %qsseaﬂwvﬁhéwg)ﬁﬁts @W&W@fefqeﬁdt@ﬂ%aﬁaes&ﬁw@ﬁu The
lera&rigl pdlltiisopas pids et tamseas (18 5ah 3du2oniail Gas(te weed Q0@ HCI
QYgY, Zﬂdh@t@s (ke neardion. msm@mma@qm@m mdmﬁes were

con q zflt in vacm.‘% The residue w s issolved in 25 CH2CI2 alndt e
{1 vacluo e réﬁldal ?]s\}\alurt medlum ressure chrom %%'ap
or anlc solution was was ater. e organic layer was

(F‘sl%fﬁ‘s&ﬁ’) ‘ﬁf(é?é@"éﬁ&&bﬁééﬁﬁ?ﬁi‘éé POPAUE: q“ﬂ%%@ﬁ'&l@vx‘/ﬁs%ﬂ?s@éﬁ%@' -3
ighteltehé-axd Wwhsn gtit e distdBo.C 6 D4-letd e delidsslanadiltenddNd opropyl-

Paeaeitadb2'A gk Rbenrslei{ lHyiadols, 1H), 7.76-7.29 (m, 11H), 7.06 (m, 3H),
t X | (0]
38*4“% S By R e B R e
’(’EP ﬁﬁ)ﬁ VBB‘))(& 142fM126-7.23 (m, 56 WO 2005/116034
PCT/I82005f001469 -57 8H), 7.18xanle @BBH), 6,83 (dd, 1 H), 4.96-4.40
(me@'ratuﬂw YN u&@%(m@#bw&&%m)rm fﬁJrﬁ—i@nT@iﬁfhjé‘Bxé- 2Bhedd, 8H),

10b 5 tetraaza- benzo[elazulen -6- vII N- |sopropyl acetam|de enantlomer 1
The racemic product of Step\B’ nzyi-2-[4-(1
H-indol-3-ylmethyl)-5-oxo-1-phe iL

dihydro-2,3,6,10b-tetraaza-benzo[e]eZylen-6-yi]-N- |sopropyl -acetamide

(13.56 g, 22.8 mmol), was separa |ts enantiomers by high
pressure chromatography using a \ 1 column (5-cm x 25
cm), eluting with heptane in EtOH g u ,1, now rate of 10 140
mL/minute to give enantiomer 1 h a retention time of 17 minutes.

The active enantiomer (enantiomer 1) was dissolved in CH2CI2 and the
nic solution was washed with aqueous NaHCO3 (1x) and brine (Ix).
FCeHGaTE ORI e oS0 bt AR O AE 6
pricaridet §-diyrb(2)3N- béintata2at Hdrdoiniel8rydny d tinplcSros (Frgriveatidn 15)
4 Satrlihey drosdne by MUY tetiaad ahepzatelszemty]-Rbisepromyinagetagidtion
@%ﬂtﬂn@eb 85 nd aﬁ%‘ DX ﬁ.féiafi]a%%ﬁe L0108 E e ?ombﬁ%'dmm

mL) was heated at 45C f or 9 ours, slow coole to roo
8???68?%?&%‘8%?}89%"%ﬁf%‘"fﬂt‘gF&i’ 8%’&9\5\‘}%?1‘88%)/?}4 r‘?ﬁHuﬁ(&l’*‘ﬁfﬁBUH‘f‘%‘PH in
EXORltte R3vield 5% M <Pybtatad () PHisen pyeddpg-85.1 mg of N-(6-ethoxy-pyridin-
H-incoia3 ymatymexenls-oxo-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-

%ﬁﬂ}fg &1&%“6’91 %%gpﬁcs;;g? QJ&H:%@*RW& @%%%é@o @%lg&d *WW%@%!T@IBH)

c7(e)5 7‘7 ntlom rlél mp, 244-245C. 'H N é

Bt O TR A 2 S i 30 36 s gy 1. 452
(7, B, 478@@-63@1 fhe m)“é)glaé 831tth 3218 d8. 20X 60(gH ) H). 953dt, 3H),
.88 (M sHHNSBBO AL 22H8)(M-17 (M, 0.5H), 4.25-4.21 (m, 1H),
3.84-3.78
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(m, 2H), 3.64-3.58 (m, 2H), 1.12-1.10 (d, 1.7H), 1.00-0.99 (d, 1.7H),
0.94-0.92 (d, 2.6H); [x]020 -49.3 (c 1, ethanol). Example 2(A) 25

- wBrmparatay of N-(6-Chioro-pyridin-3-yl)-2-14-(1 PCT/AB2005/001469

10
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20

25

30

- yield 5 mg of N-(6-chloro-pyridin-

H-indol-3-ylmethyl)-5-oxo-I-phenyl-4.5- diéydro-2.3
6,10b-tetraaza-benzofelazulen-6-vil-N-isopropyl-acetamide ~ci N/~ O O
N \NNIeNN 30 To a solution of
[4-(1H-indol-3-ylmethyl)-5-oxo-1-phenyl-4,5- dlhydro -2,3,6,10b-tetraaza-
benzo[e]azulen -6- y|] -acetic acid (IEF? S 15) (30 mg, 0.06 mmol) and
Bre il ) (UG ‘ te

mmb[mhemewe msm@rbmslw rW(BoRQ@ﬁ/ aﬂ:@@@%d%&IdiB&OOS/OOl%Q
58 added PCI3 (2.0 M in CH2CI2, 0.1 mL, 0.198 mmol) and the reaction
was heated at reflux for 24 hours. Jhe reaction was cooled to room
temperature and was diluted _H C))% The organic solution was
washed consecutively with aqueous NakCO3 (ix), water (1x), 1 N HCI
(1x), and water (Ix). The organic solutign was dried (MgSO4) and the
volatiles were 5 concentrated in v§ - re5|due was purlfled by
medium pressure chromatography ~el ‘

ylmethyl)-5-oxo-1-phenyl-4,5-dihyd¥6-2,3,6, 10b tetraaza-benzo[e]azulen-6
gD AserEompRsatamided MWRHG DCIBd £ en ik, &d 1- fBedrd.6-
7d?1 d?o%%(@h é':HJ_D te?rQaqg—@erﬁzH)a agt}i)’é?\ (tg IHEQh 9\%3@’&3 {@af%& |fC acid tert-

%%1) 614. 5 (M 1) Example 2(B) Preparatlon of
N G-Ekitiey gh Prignmrapyhd et bipawlidodrieth i oBcokeberpyhédwiaygo-
oumfﬁlrm&teﬁaﬁaﬂa%iewmzmbemcﬁedmdemwdﬁoprqmdwagetew\édﬁnof)

i DMANTo %L}At%"é'bbé@ Abbzdlna l_SMJ"/lﬁw R g {he m&?qw&eactmn was

o

s%r Cgba?g) g)For 3:(? mlgu?eé(aA)d g‘i)r(omonqgt%lﬂ-:?n azo e-1y ga?bgé ic acid tert-butyt ester

(423 mg, 1.36 mmol) in DMF (5 ml} was added. The reaction was stirred at room
temperature for 24 houré and was diluted with brine. The aqgueous solution was washed
with EtOAc (3x). The combined organic solutions were washed with brine (1x}, dried
{(MgSQy,), filtered and concentrated in vacuo to provide 3-{6-{[isopropyl-{6-methoxy-pyridin-
S-y!)—carbamoyi]—methy&}-S-oxo-1-phenyl~5,6«dihydro~4H-2,3,6,10b-tetraaza-benzo[e}azuten-
4-yimethyl)-indazole-1-carboxylic acid tert-butyl ester. 'H NMR (CD;0D) 8 8.05 (d, 1H),
6.80-7.75 {m, 15H), 4.75 (m) and 4.60 (t, total 3H), 3.85-4.20 (m, 6H), 1.65 (m, 8H), 0.98 (m,
6H): MS 713.6 (M+1), 711.5 (M-1). '

-H-0x0-1-phenvi-4,5-dihydro-2,3,6, 10b-tetraaza-

benzolelazulen-6-yij-N-isopropyl-N-{6-methoxy-pyridin-3-vl}-acetamide

The product of Step A, 3-(6-{[isopropyl-{6-methoxy-pyridin-3-yi}-carbamoyl}-methyl}-5-oxo-1-
phenyl-5 6-dihydro-4H-2,3,6,10b-tetraaza-benzo[elazulen-4-yimethyl)-indazole-1-carboxylic
acid tert-butyl ester, was dissolved in CH,Cly {8 mL) and TFA (2 mL) was added. The
reaction was stirred at room temperature for 24 hours and was concentrated in vacuo.
Purification by medium pressure chromatography eluting with a solvent gradient (1% MeOH
in EtOAG to 5% MeOH in EtOAc) provided 172 mg of 2-{4-{1H-indazol-3-ylmethyl)-5-ox0-1-
phenyl-4 5-dihydro-2,3,6,10b-tetraaza-benzolelazulen-6-yl]-N-isppropyl-N-(6-methoxy-
pyridin-3-yl)-acetamide. "H NMR (CD;00D) 5 8.04 (d, 1H), 7.88 (d, 1H), 7.64 (m, 2H), 7.56
(d, 2H), 7.49 (t, 2H), 7.39 (g, 3H), 7.31 (1, 1), 7.19 {t, 1H), 7.11 {t, 1H), 6.95 (d, 1H), 6.86
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phenyl-4,5-dihydro-2,3,6,10b-tetraaza-benzo[e]azulen-6-yl]-acetic acid
(Preparation 15) (300 mg, 0.65 mmol) was reacted with

w(Gzethoxsepyridin-3-yl)-isopropyl-amine (Preparation 20 2(B)) ¢Xh718m05/001469

0.65 mmol) and PC13 in dichloroethanesat 100C. Purification by medium
pressure chromatography eluting with a solvent gradient (5% of 0.5%
NH40H / MeOH in CH2CI2 to 10% of 0.5% NH40OH / McOH in CH2ClZ)
provided 85.1 mg of N-(6- etho pyrldln 3- 1

i S et S B o S A2 S e 095
ﬁéﬁz@&féi&éﬁ@yqﬂm%ﬁp‘rbpyl acetamide.'H NMR (CD30D) 5 8.05 (d, 1
H), 7.62 (m, 3H), 25 7.38-7.52 (mesdhpié.2@)d, 1 H), 7.11 (m, 2H), 6.99 (t,
]P}El)yaﬁa %‘?1( prl_%j()él-f;téz&ﬁm im] Jle&kﬂ;l? § oamd‘l Jdﬂ)snél 355—@ —’2% %21 6 H]tetraaza—
A 2% f{?&i"t ; 6034 PCT/lBZOO5/001469
-59 Example 3(A) Preparatlon of 2-[4-(1
H-Indazol-3-vimethvl)-5-oxo-I-phenyl-45;dihvdro-2 3 6 1 Ob-tetraaza- ben
zorelazu len-6-yll-N-isopropyl-N- (@-\m xv-pvridin-3-yl)-acetamide NBC
NNO O NaNNN, \NN SStepA

3-(6-{[Isopropyl-(6-methoxv- pvrldln d>) carbamoyll-methyl)-5- -ox0-1- phen
yl-5,6- dihydro-4H-2 3 6,1 §
)-1p |

Ob-tetraaza-benzo[e]azulen- 4 e-1-carboxylic acid tert-
butvl ester To a solution of ‘
N-isopropyl-N-(6-methoxy-pyri -yI) -2- (5 oxo-l-phenyl-4,5-dihydro 10
2,3,6,10b-tetraaza-benzo[e]azulen-6-yl)-acetamide (Preparation 11) (520
mg 1 079 mmol) in DMF (10 mI ) at OC vvias added NaH (60% in 0|IH50

% bm mm@m@%ﬂea@@cﬂm@e@mm@u@:&m&m éé@?.g;ng;ggﬂgl%ter
t'ﬁéli&l)da @Wa@i%)&%%d&%%%t@ﬂﬁ?%éﬁ% ﬁllé%%a{;rﬁ’%gbgg 1-phenyl-
urs W rine

bt et %*’f@%éamg I B A ke Rl My
WA Het RIS DYRTETIR) wanelvialed 26913 Hrarees e st st Tig A6l
toupieside(33P6HiSHERD pyhB - Fudtiveiign yridkdium pressure chromatography eluting
%Mk)acanbam@)éﬂréna@tw)xér@m Mﬁdﬂﬁﬂykﬁaﬁz@ib}m{%ﬂam 9 mg of 3-{6-

, o)

ggp’;rg% f}r%%%&mlﬁgge swaﬂgagf éla.q s Jg %730 %&x g@ .
E%?W?QH%M R T L R R Tt VR G 2 bf*@!s@f}ﬁf ORI
JPBHY; RS 723-B40#1 ) 57117 9 (KAdL {iH), 4.63-4.81 (m, 3H), 3.88-4.21 (m, 3H 1.65
{m, 9H), 0.94 (m, 6H).

Step B: 2-[4-(1H-Indazol-3-vimethyl)-5-ox0-1-phenyl-4.5-dihydro-2.3.6, 10b-tetraaza-
benzolelazulen-6-vil-N-isapropyl-N-phenyl-acetamide

To a solution of 3-{6-[(isopropyl-phenyi-carbamoyl}-methyll-5-oxo-1-phenyl-5 8-dihydro-4H-
2,3,6,10b-tetraaza-benzo[elazulen-4-yimethyl}-indazole-1-carboxylic acid tert-butyl ester
{391.9 mg, 0.674 mmol) in dioxang (B mL) was added 4M HCI in dioxane (6 mL). The
reaction was stirred at rcom temperature for 24 hours and was diluted with EtOAc. The
organic solution was washed with aqueous NaHCO; and brine, was dried (Mg30,), filtered
and concentrated in vacuo. Purification by medium pressure chromatography eluting with a
solvent gradient (EtOAc to 10% MeOH in EtOAc) provided 260.9 mg of 2-[4-{1H-indazol-3-
yimethyl)-5-oxo-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-benzofelazulen-6-yi]-N-isopropyl-
N-phenyl-acetamide as a racemic mixture. *H NMR {CD;0D) 6 7.90 (d, 1H), 7.65 (d, 2H),
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Step B: 2-[4-(1H-Indazol-3-vimethvl)-5-oxo-I-phenyl-4 5-dihvdro-2 3
6,10b-tetraaza-

wbenzojebazulen-6-vll-N-isopropyl-N-(6-methoxv-pyridin-3-vl)-agetamges/001469

The product of Step A, 61~
3-(6-{[isopropyl-(6-methoxy-pyridin-3-yl)-carbamoyl]-methyl}-5-oxo-1 25
phenyl-5,6-dihydro-4H-2,3,6,10b-tetraaza-benzo[e]azulen-4- ylmethyl) -inda
zole-1-carboxylic _acid tert- but | ester, was dissolved in CH2CI2 (8 m 3
dntf FER (2 nﬁ{ WaddldEd Tht AASH (Fad Dt dd G 65 (@, 1H). 4.42
ténﬁb%réﬁﬁ'é ﬂ?r(zu HoubPaka. Rk MErR@ntidtet) i8Rt (M- 1)Purification by

: medlum pressure chromatogmphya&&utmgputﬂ"ua:solvent gradient (1 %

-2, 3 6,10b-tetraaza-benzo|[e]azulen-6-yl]-N-isopropyl-N-
(EoméﬂquéyrRiiﬁlE W-%itétéﬁai@é teirRAVEROEC B 0@ 6B Dangi P1eplraliaBs
(8ATH2. 57664, dBmmnbili D6 (40 Y 2t hoC. 4Qg(liddkh s@dﬁ&(ﬂy@@%ﬂ%iﬂc{’l 0.36

M‘é)méc%&n(&a%%ﬁf@éxé%&k‘ erﬁ?%@atér% WA %ﬁ/ﬂe%%’r 7

ﬁgT/IBZO 5/001469 - 4.41

. gwtgsﬁrme@qqgngv%c e%i%)—zb%sﬂ(?ﬁ S@H}”%%%S@(anﬁiﬁ"%ﬂ“sphe“V"

(meeldmigrd ATpierdtiB) Rrep@réiioredb2riefllin DMF (20 mL) was added to the reaction

.m%%ﬁb&vllémgﬁé:r}ﬁ)ﬁ]&%%a%% e Q&%‘Qfﬁ&?@tﬁ%#ﬁ%@%@ 2.3°C.

elazu en - IS op acetamide
R BAR R A B R R o8 e BROT s 2 KORBHYES
@Qﬂﬁ?d FMMH@@@C@JUOH was washed with ethyl acetate (200 mL). The organic layer
Mabsettaansitb erze)|elrauwen-<bylmeatidle ntazoledneataax s aniche.
tﬁ@x?ﬁfé’hﬁ‘e’?ﬁtnﬁ%@&éf%&ﬁ% Q%G%%%@Sé&ﬁh@%ﬁé ERMALE.F eGP
| - -

RS s e S B g v B0 B PR ™
(F’T%’tyhf‘a‘iréﬁ‘yﬂ(m% %84 8o75¥rpz0-bares ARruR Ve ARt HARRtAMIde. MS 452
IFOMTNIEyiredazoled-carkokyliaaciddsring tiyhesipr (369 Signsr998 B

r@ﬁaoé)wmmtm hym@i%hﬂww%%lﬁoﬂﬂé@%@@ dy@mIMBlﬁbw&Paaza-
% r\]/Ze O:sACréo ean rrowdec 39t%r9 mg of 3-{6
pecierd NEGHOBP etﬁy?f% Te 615 PIBKESS ol

|hydro 4H 2 3 6 10b tetraaza Exampte 3

NMRACRAORG B, mzaaarmm@wnaca@ﬁme7mr<mﬂn&u) i

R é&‘h ﬁhl)ae?éé% %&uﬁ} 534D 11;9»% rgmy ?H@ﬁr@d% i, 19&'9&%‘32%@9

dazol-3-yImeth %/] -5-oxo-l 0-2

RO B DRI YRR B JFTERRA GG SPRAR o T

enantiomers using a Chiralcel OD column {10 ¢cm x 50 cm), eluting with heptane/ethanol
(3:1) containing 0.05% diethylamine, using a flow rate of 250 ml/minute, to provide (-) 2-[4-
(1 H~Enda;oI~3-ylmethyl)—5—oxo—‘i—phenyt-zi,5—dihydr0m2,3,6,1 Ob-tetraaza-benzo[ejazulen-6-yl}-
N-isopropyl-N-phenyl-acetamide (enantiomer 2) having a retention time of 9.21 minutes.
"H NMR (CD,;Cl,) & 7.94 (d, 1H), 7.62 (d, 2H), 7.34-7.47 {m, 10H), 7.10-7.22 (m, 4H}, 6.89
(d, 1H), 4.84 (m, 1H), 4.41 (br d, 1H), 4.35 (1, 1H), 3.93-4.11 (m, 3H), 1.00 (m, 6H); MS
582.5 (M+1); [a]p™° —109.6 {c 1.1, ethanol). .
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To a solution of
3-{6-[(isopropyl-phenyl-carbamoyl)-methyl]-5-oxo-I-phenyl-5,6-dihydro-4H-

w@ n$Afhiptraaza-benzolelazulen-4-yimethyl}-indazole-1-carpexyiis @Asish 1460

tert-butyl ester 25 (391.9 mg, 0.674 myew!) in dioxarie (8 ml-) was added
4M HCI in dioxane (6 mL). The reaction was stirred at room temperature

-~ for 24 hours and was diluted with EtOAc. The organic solution was

washed with aqueous NaHCO3 and brine, was dried (MgS04), filtered
and concentrated in vacuo. Punfl’(::é?faﬁ 5)‘7 medlum pressure

Et@ﬁﬁrﬁw@\ﬁm@Wm@ﬁl’é@ﬂf@eﬂﬁﬂpda&ﬁﬂr&ﬁﬂacetamlde

-yl]-N-isopropyl- N-phenyl-acet e as afacemic mixture. 'H NMR
(CD30D) 6 7.90 (d, 1H), 7.65 ( 2005/116034
PCT/IB2005/001469 -61 7.34-7.54 (m 17.22 (t, 1H), 7.13 (t, 1H),

6.99 (d, 1H), 4.74 (m, 1H)4ﬁ(d1 42 (t, 1H), 3.92-4.12 (m, 3H),

ylmethyl)-5-oxo-1-phenyl-4,5- dlhidro -2,3,6,10b-tetraaza-benzo[e]azulen-6

0.99 (m, 6H); MS 582.7 (M+1), <1). Alternatlve preparatlon Step

A: N-Isopropyl-2-Loxo-I-pheriyl- _

10b-tetraaza-benzofelazuIen \p cetamide To a solution of
1-phenyl-4H,6H-2,3,6,10b-te a—bé’nzo[e len-5-one (Preparation

4(A)) (2.5 g, 9.05 mmol) in DMF (40 mL) at 0C was added sodium hydride
@&%\4@-mlr(@é’n@wgs&ﬁzmﬂa%a%Bﬁ)f@@ﬁﬁma VRHIMAIRRAI_FRERR-5 6-dihydro-
Wéalt%%e g : dazole rsl-:'ag;bon \{vas %qorF g qester

U o[:
fﬁPBBQPa*ﬁSr?TE&?)‘@“?BCQ’bQ"Q% ‘?ﬁ?ﬁ%ﬂ'ﬁ ’I‘:i jaxly) %E?%&sza{ﬁﬁe@hf g oxo-
fieRfetiohd mitudeo dhdfuide tovera-5enaelejandmmtaiviny- ttrioteracdtesadtion
terepREaLATe) PEIOWrR G 3Fhemen el IRyxisd eMas Hremd0r LA5apautes

P&My@gcmgrp&ﬂﬁ (R0 H‘JB) A%a% ﬁg%ﬂolw’r%éax%‘é@t%‘ﬁ%%ﬂﬂ&"@ 9pH 6.8
washed with eth I}ﬁ acetate ﬁa he Orﬁgnlc a%sgr was washed wit

BiTRE “BHE G08 A AT TSN B oty VR GFREDG ot
MescapEe b iGa/IPaotied (WiER adiltethatiberorantriedvihias wo lftynieaion
ppHesetiech bgesﬁuraﬂbm:aaﬂgmyiaaa@wiﬂﬂ ®tbeeanpdiexa@s.m, g\eed.0eoH

6 efDEISREORYE 203 (benzyi~|sopropyt-carbamoy!) methy -8, 9 dtfluoro—S—
hegn)eéln4 5- glg%/cﬂzro -2, ? i& E}r?a}za- neznoZ gazzld en- 6 P@(/ ’ﬁ |- Fc1et
SHid ﬁﬁg Kﬁﬁ iS |n Ermediate Was caried 16 cearding o
ERBpRpie sl SR b ek e 1B 7 2b o (M th) ot (M-1)-
2-[4-(1H-indazol-3-yImethyl)-5-oxo-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaz
Bred @ DerrRlslazId e fiikiiol: tsnpﬁeazdti&mgwhmam%n&@%ﬁﬁm
1. EEAIRIG
ro-2.3 6 10b-

Fé’tf’a%f‘i‘é‘“ﬁb?fz%f@ﬁ%ﬂéﬂ ‘QQWIORVE@SWE mEWé‘%)gi- ClrQrigexo-1-phenyl-5,6-
gihedticine: 326, Rictefrie22-penZoldldndarahBndindiingdisleoxesdrboxylic acid tert-
ppfye etk ool iy dsa, ZathdiDb-tixang & 4R.) was added HCI (4.0M in dioxane, 2 mL).

bRDzAIGIANRN G- ;J}‘rb%?wﬁ’{é’rRé(LJ\‘uPQ?o?)?maﬁE“?%e %;'r:a’é?e% %&.@@%@ﬁe{j

Sep arated into Its enantiomers usmg 0.co umn 10 cm x

@dﬁc%‘ﬁmﬁd*\ﬁﬁﬁsi‘ﬂéﬁt‘ﬁﬁ%ﬁéﬁ% H,Cl,. The organic solution was washed with

aqueous NaHCO3 (1x), dried (Na,SOy), filtlered and concentrated in vacuo. Purification by

preparative chromaitography eluting with 5% MeOH in CH,Cl; provided 45 mg of N-benzyl-
2-[8,9-difluoro-4-{ 1H-indazol-3-yimethyl)-5-0xo-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-
benzolelazulen-6-yi)-N-isopropyl-acetamide. 'H NMR (CD,Cl,) 5 7.92 (m, 1H), 7.04-7.66 {m,
14H), 6.67 (s, 1H), 4.22-4.86 (m, 6H}, 3.91-4.13 (m, 2H), 1.01-1.22 {m, 6H}; MS 632.3
(M+1), 630.2 (M-1).
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(3:1) containing 0.05% diethylamine, using a flow rate of 250 mL/minute,
to provide (-) 2-[4- (1 H-indazol-3-ylmethyl)-5-oxo-I-phenyl-4,5-d

wihye912:8:6,10b-tetraaza-benzo[elazu len-6-yl]- PCT/IB2005/001469

N-isopropyl-N-phenyl-acetamide (enant&ner 2) having a retention time of
9.21 minutes. 30 'H NMR (CD2CI2) 6 7.94 (d, 1H), 7.62 (d, 2H), 7.34-7.47
(m, 10H), 7.10-7.22 (m, 4H), 6.89 (d, 1 H), 4.84 (m, 1 H), 4.41 (br d, 1H),
4.35 (t lH) 3.93-4.11 (m 3H), 1% % 61-1); MS 582.5 (M+1); [a1D40
8 i'éb@4 PCT/IBZOO5/001469 -62°

6 10b tetraaza benzofelazulen 6 ell-N- |sopropyl -acetamide CH 3 N 11,
CH9 FO--NF\bNH NNNNSStepA
3-{6-ffBenzvl-isopropyl- carbamooy1
9-difluoro-5-oxo-1-phenyl-5,6- dlhifdr(()ﬁg ,6
vl

10b-tetraaza-benzofelazulen-4-vime irlndazole I-carboxylic acid
tert-butyl ester Following the prﬁur described in Example 3(A), Step
A, N-benzyl-2-(8,9-difluoro-5-ox :
1-phenyl-4,5-dihydro-2,3,6,10b- l\c‘)'d[e]azulen-G-yI)-N-isopropyl-
acetamide (Preparation 9) (20 , 0.3 mol) was alkylated with
3-bromomethyl-indazole-l 10 carboxylic acid tert-butyl ester (136 mg,
O 439 mmol) The reactlon was diluted with a pH 6.8 buffer solution and

e : otedhwitthALOALo-The argdBasaliian- was

W@@Wﬂﬁ’@&ﬁ%ﬁu@\-@ W&%)mgﬁ%%m @3%5%%@?%%%“3\/& ester

U [ess r Ing with' a
E%m%ﬁaiem B RSl R 3 B Ty o
3: ?geR |r1 B }ﬁ E%ﬁ%ﬁﬁﬂ)bﬁ?éﬂ@ﬂzg’@tﬁﬁ)ﬁ%ﬂ@@ge {Preparation 10)
@@@-I‘Spﬁ’e‘?@lfﬁr@idl iyl ptoddie? 816 IOl tetradind-ibématd ellaztienid-giaesh-
lﬂ}t‘)indﬂé’rq@dm@amg)’ﬁﬁﬁl}id' feehstion aatedinibd it optMstd bufdQdiution and

ue%(‘?s‘)sﬁuuon was washed with EtOAc. Th
washed wit] r%é;% T)S ‘%‘;?8 vivas washfaglw;th brine

g(gﬁ ?/% %g -difluoro-4-(1H-indazol-3-v

VaroNa g YAy &?BCB%‘FFZB?éWé(?E]‘l’QnTéee‘i?‘i‘*{f’ﬁ’?d”ﬁﬁdﬁ’é'ﬂ%f&@&by

mrmq@@%mgmr@felutmg with 5% acetone in CH,Cl, followed by medium
azﬁx{gbenzyhésmpacpylemaﬂgammylwn%hy&ﬁ&tqmg&t&wamdﬂﬂﬁembﬁ6
3 [

e Qﬂ’“i%aéf’%ig’gfe ERE L e e

s a?ag?wg m %%7 mr%ol?azad}/ N (e w11 Wﬁ?tﬁéﬂy&gﬁﬁ@? “ta.0M

ﬁﬁlf&ﬂﬁ%@@?ﬁﬂ)uf#ﬁéterfea*éﬁaﬂwﬁ%mé& 86 isorittemperatarenfapidn 7.03
frouris), BI8e (olditleS 2weteacorcnatea 1H), 4.61-4.72 (m, 2H), 4.49 (s, 1H), 4.43 (1,
1H), 4.25-4.32 (m, 1H), 3.96-4.15 (m, 2H), 1.61 (d, 9H), 1.16 (dd, 3H), 1.04 (dd, 3H); MS
696.4 (M+1).

Step B: N-Benzyl-2-f4-(1H-indazol-3-yimethyl)-5-ox0-1-phenyi-4 5-dihydro-2,.3.6,10b-
tetraaza-benzolelazulen-6-yl-N-isopropvi-acetamide

Following the procedure described in Example 3(B), Step B, 3-{6-f(benzyl-isopropyl-
carbamovyl)-methyl}-5-oxo-1-phenyl-5,6-dihydro-4H-2,3,6,1 Ob-tetraaza-benzolelazuien-4-
yimethyl}-indazole-1-carboxylic acid tert-butyi ester (19.1 mg, 0.274 mmot) was deprotected
with HCI (4.0M in dioxane, 0.8 mL) over 24 hours. The reaction was diluted with EtOAc, and
the organic solution was washed with agueous NaHCO; (1x), dried (Na,S0,), filtered and

concentrated. Purification by preparative chromatography eluting with 5% MeOH in CH,Cl,
provided 8.5 mg of N-benzyE-Z*{d-UH—indazoi—3-y!methy!)-5~0x0~1-pheny!-4,5~dihydro-
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in vacuo and the residue was dissolved in CH2CI2. The organic solution
was washed with 25 agueous NaHCO3 (Ix), dried (Na2S04), filtered and

waanegntéated in vacuo. Purification by preparative chromatograpigBlosing 469

with 5% McOH in CH2CI2 provided 45-fifg of N-benzyl- 2-[8,9-difluoro-4-(1
H-indazol-3-ylmethyl)-5-oxo-| -phenyl-4,5-dihydro-2,3,6,10b-tetraaza-
benzo[e)azulen-6-yl]-N-isopropyl-acetamide.'H NMR (CD2CI2) 6 7.92 (m,

e
/E%@B@ﬁéﬂm?(bbﬁlbﬁﬁéém éé*ﬁxéﬁ?d@ 31(*@) @?éé@rét*‘ﬁrﬁcﬂﬁ(isﬂ and
M-Beldzigh@ {4)( 3 1HGHAdZOk ZyInethiyd) Bpxors pheny 14es disyeioH D, 3 66-4.13

%&bzﬁeﬁr&l%f{ldbeﬁllp[ﬁ!ﬁzddlf@r@ Wis\sdsoniary)-aeg@mide enantiomer 2
H,C HC~) O ON NNNH 5C Step A:

3-{6 Benzvl |soroyl carbamo |)EmethV|I -5-0x0- I phenyl 5 6- dlhydro 4H

Ah&k@%ﬁ%ﬁ%%d&%ﬁ@z&/&@ 6515@?@511120[4 (1 M- |daz£ 3- ylrret)ét) 5|—oxo ‘EtphenyM 5-
Q- Nnzo zulen a,
%Pﬁ)ggg%tlor? %)QX 516 m g’éﬁ%%%za% mm_o- ' aiss% L%}ng aaeqa%dg PG Wi ol

?ﬁ?éﬁ?&?ﬁ%ﬂﬂm a&%@%&%%&%ﬁc ERICR P MEs T $T502mE b 2989
ity 26TEE readgolaveassiliiLkdpw/itte 21338 0618- b ufiarts Oltkienaaticmehbaving a

asteeRIASiSRIUtioNIs@mIvash esh¥ilbri QG ad B8 s0r@ANICCIYVL ARINRS arganic
vyaﬁrben%g&mﬂgwmqmg @ﬂé@ li L'Lt&g%qeanq )CHcelAted s%mm was

vacuo. The residue was purifie arative ch

phy

é’fﬁ%@'%ﬁﬂ%ﬁ%’@&t@%%@ﬁ%ﬁ %H%S\X}@%l magidmNpreetite 4 (1H-
drferpiatotraihl- SRt RbRNYRisORiBY oadifb MR 29 e etornadfe BHIREIE YII-N-
n@aﬁlr%ye&@teﬁmm&bmﬁwm Pronidr DM@ afa7 (1, 1H), 7.12-7.65 (m, 15H),

&@P(ﬁfﬂgyé PEOPY)-6a® )A’E‘f’ BV P94 60-4.73 (m, 2H), 4.49 (s, TH),
]AQE YH |hl¥Pd'ro -4H- o6 4 etraaza ?e%%[ﬂ'glzu 5, MS 596.1
len- -ylmét(hg/ wi 3&‘%% ¢arbo fg & ek ste?> {4
EDREH-BBIO5 [ 1158 {210 etandbH), 7.03 20 (m, 1H), 6.92 (d,
1H), 5.21 (d) and 4.90 (d, total 1HExXkmptd 42 (M, 2H), 4.49 (s, 1H), 4.43
(brofidich 20 21832 (T dD)3 - 3rPB8rd 1 2-LBindtE) o 1O b s JshOAHS, 361 ob-

3H) MS 696.4 (M+1
1 -N-
Ie?tbag%ailezéz%e%l;ﬁiemu;go@g_so n?eé?’ﬁ)q e m'del 4 5-dihydro-2 3 6

lob- : | @\ ,f

e

Step A; 3-{6-i{isopropyl-phenyl-carbamoyi}-methyl]-5-oxo-1-phenyl-5.6-dihydro-4H-

2.3,6,10b-tetraaza-benzolelazulen-4-yimethyli-indole-1-carboxylic acid tert-butyl ester

To a solution of 2-[4-(1H-indol-3-yimethyt)-5-0x0-1-phenyi-4,5-dihydra-2,3,6,10b-tetraaza-
benzo[elazulen-6-yi}-N-isopropyl-N-phenyl-acetamide (Example 6(A)) (250 mg, 0.431 mmol)
in CHCl, (6 mL) at 0°C was added DMAP (5 mg, 0.0431 mmol) and a solution of di-tert-
butyl dicarbonate (103 mg, 0.47 mmol} in CH:Cl; (3 mL). The reaction was stirred at room

temperature for 4.5 hours. The reaction was diluted with water and the organic layer was
dried (Na;S0s), filtered and concentrated. Purification by medium pressure chromatography
eluting with a solvent gradient (10% acetone in CHzCls to 40% acetone in CH,Cl,) provided

64



4o

15

20

25

30

25 tetraaza-benzo[e]azulen-6 yil-N-isopropyl-acetamide Following the
procedure described in Example 3(B), Step B, 3-{6-[(benzyl-isopropyl-

Waasamoyt methyl)-5-oxo-l-phenyl-5,6-dihydro-4H-2, 3,6,1  PCT/IB2005/601469

Ob-tetraaza-benzo(e]azulen-4- ylmethy$indazole-I-carboxylic acid
tert-butyl ester (19.1 mg, 0.274 mmol) was deprotected with HCI (4.0M in
dioxane, 0.8 mL) over 24 hours. The reaction was diluted with EtOAc, and

theo solutlo as wa hed |th aHCO3 dried
S e o e e S e S
%éﬂ%d@?ambéﬂﬁﬂi@www&mw W@%tea@om?m@d%t@%%fef H
INNR (ZPISE) [37( 3818 U dzo R34yl mMethsDeSrox): dhisny bd (b iy 36 63 0/ (n,

P0SEIGRAIHP 6:.371B2 @0/ SIS, (hd1).

2,3,6,10b-tetraaza-benzole]azulen-6-yl]-N-isopropyl-acetamide as a
.racemlc mlxture H NMR (CD2CI2) 67. 97 (t 11- 1) 7 12 7. 64 (m 15H)

(Fida %Dtaéln 953(@ (rgbﬂowspﬁ%l?c@ﬂéﬁbyﬁ%}(@ S{ﬁ?é?l 3@5 %)dthycfro—AHn
ﬂﬁ:y e%ra[ é eHn.vl_EEP 91‘ %leetfl‘%&slm? )fe-‘!l cgt%%n fic. ac:dq m/g%%l es%e% 100

tetraaza enzojelazu en -ace e, enantomer
ﬂ%%&émmoaaa&mm BB HER G ALAIDS (0.5M n THF . 325 L 0161
FiiiatiaZ bi- Solpiine tisd Js Brest et HpRdmyRnSnutes and methyt iodide (10 pl, 0.161
elioireag, &&&%mgﬂmw@mmelﬁaum@emb&aismmﬁ@%amigiamted

(ﬁ;ltﬁ’é %Q%nﬂ }%W\ﬁ%é%@%gﬁemﬁ%&l ??}é}%mer fuf:?l”%% &utton was

|ra OD co umn Ocmx 25 cm In heptane,

Sgﬁﬁ’d%af%% 667 280 ST R e W@@H%W@ﬁw*ﬂ%mﬁe%@mmn
AT 2B (Airitkias (wifaPRIEREAR) invbexalies hvidiFeGH 2EIE! Arf6- the

- Qrgangyssiutigrarassiashetidreaussusdl a3 £lsiandrbdre (58, 100-

M@&wm&mm% @eﬁmr{&wﬁ%@wﬁst&%?&%@,@%@&@%&

S S T B T

my-4:3 Sy 8% 1R PEA LB &S]
é]%%meﬁr@ JIRRI(GSHPr o KRS (Eriidréiefe2gHM M. @D 20RY6
BH7ME A9l (M19-7.65 (m, 15H), 7.05 (m, 1H), 6.92 (m, 1H), 5.10 (d) and
4.82 (d, total IH), 4.60-4.73 (m, 2H), 4.49 (s, 1H), 4.45 (t, 11-1), 4.29-4.39

Sieh = -11- L 4 ?3 e H 411q q»-o h%g - -I )dro—g g%%—tetraaza—l

pazolelazulen. ! o :soro l—N shen iacetamade

by F8 g
SICA RTINS,

' 20f4«‘(QiHs¢n@OB-$WKMMMWM®M@1HM&W@ﬁﬁm%ﬁeﬁaﬂr@lﬁ-

tavarzarbepaofoslateir-BeidibisARRYIME NS MRS SIS iRl o210 tori butyl
é%keq 1%1‘8!&3:1’%”(\'1 mb} was added HCI {4.0M in dioxane, 550 pL) and the reaction was
stirred at room temperature for 56 hours. The volatiles were concentrated in vacuo and the
residue was dissolved in CH;Cl,. The organic solution was washed with aqueous NaHCO,
{1x), dried (Na,SO,), filtered and concentrated. Purification by preparative chromatography
eluting with 40% acetone in CH,Cl; provided 17 mg of 2-[4-(1H-indok-3-yimethyl)-4-methyi-
5-o0x0-1-phenyl-4,5-dihydro-2,3,6, 10b-tetraaza-benzo[e]azulen-6-yl]-N-isopropyl-N-phenyl-
acetamide. 'H NMR (CD,Cl) & 8.37 (s, 1H), 7.78 (m, 1H), 7.53-7.23 (m, 13H), 7.11 {m, 2H),
7.02 (t, 1H), 6.90 (d, 1H), 5.03 (m, 1H}, 4.33 (d, 1M}, 3.78-3.58 (m, 1H), 2.83 {m, 2H), 1.75
{s, 3H), 1.11 (m, 6H); MS 595.2 (M+1).
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Step A:
3-{6-[(Isopropyl-phenyl-carbamoyl)-methyll-5-oxo-I-phenyl-5,6-dihvdro-4H

woBR®38608b-tetraaza-benzofelazulen-4-ylmethyll-indole-1-canboryicmsion 1469

tert-butyl ester To a solution of 2-[4-(1 -66-
H-indol-3-ylmethyl)-5-oxo-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-
benzo[e]azulen-6-yl]-N-isopropyl-N-phenyl-acetamide (Example 6(A))
(250 mg, 0 431 mmaol) in CH2CI2E(<@,{{HQ g‘tAC was added DMAP (5 mg,
O 431 and qutlon ofld ert- but |c|arbon;ate 103 mg, O 47

B WoGHRaTHe RIS Y ORIV ESL AV GHE Hu- ic layer
was drled (Na2804) flltered and concentrated Purlflcatlon by medium
pressure chromatography eluting with g-solvent gradient (10% acetone in
CH2CI2 to 40% acetone in CH2CI2 p ed 64 WO 2005/116034
PCT/IB2005/001469 -65 290 mg
3-{6-[(isopropyl-phenyl-carbamoyl)- n{g Byl]-5-oxo-I-phenyl-5,6-dihydro-4H
2,3,6,10b-tetraaza-benzo[elazul y h }-indole-I-carboxylic acid
tert-butyl ester. 'H NMR (CDCI3 tm, 15H), 6.90-7.20 (m, 4H),
4.15-4.90 (m, 2H), 3.65-4.05 (m, @%“ﬁ% 9H), 0.97 (m, 6H); MS
681.2 (M+l). 5 Step B:
3-{6-((Isopropyl- phenyl carbamoyl)-methyll-4-methyl-5-oxo-I-phenyl-5
6-dihydro- 4H-2,3

W%ﬂ%ﬁ%@éﬁ%ﬁeﬁ’&iﬂ [BPR A frFRAPIGHOMGIE -4 TLarBBR RIS R BRiER

extereFeied wihdidhatifoxy-2-oxo-2,3-dihydro-benzolb){1 4]diazepin-1-yi)-N-isopropyl-N-
Bprtﬁnt(:i%e@tm&&mewawwvhmw&&w&@lﬂ@%mr@ Wudrargth
%@ﬁ@@&l&t@%&%ﬂ ylﬂt?}hmt}rtngt%ﬁ g %a{mm%a%'d

tertb Iester 100 10 in DMF at -5C was ad

"é‘fvr‘uﬁ %YE% 1%*?1‘63_6%%8 ["ﬂﬁé“é%‘rﬁ P&t{‘ttt%&pngé&phe"vt
305@1‘&92@* NIV e rid We%%;lﬁddﬂjé’ @ﬁd%ﬂ H), 7638 (shiihd)) il 7ot 7H).
Thesreasinawng strred ahroamstemperatyre torLdehieins:)vassdilutey 4.17 (d,
Wil Et9AGand He organic salu washed with brine (3x). The
orygyanlc SO|utlg?1 \%g)s dl’lgég (Na%ZSE(;mUt%%? and concentrated. The

re5|due Was purlfled by preparatl

atography (2x) eluting with
i-3-yiethyl}-5-oxo-4,5-dihydro-

ydro4H2 36100 |
tetraaza-benzo[e]azulen-4-ylmethyl}-indole-1-carboxylic acid tert-butyl
ester- 'H NMR (CD2CI2) 6 8.05 (d, H .67 (d, 1H), 7.36-7.54 (m, 10H),

7.08-7.30 (m, 6H), 6.90 (d, 1H), 5.
2.78 (s, 2H), 1.80 (s, 3H), 1.64 (s,
Step C: 2-(4-(1 H-Indol-3-vimeth
3 6 | Ob-tetraaza- benzo(ela zu |
e To a solution of
3-{6-[(isopropyl-phenyl-carbamoyl)-methyl]-4-methyl-5-oxo-1-phenyl-5,6-
25

dibysiipgthl 2r3cRdbdisasstard enags elar i ey e tbykidndalezbic e x

m;;a,@tztgetﬁgs t’égxte@@twwm% (T3 Y Pod&%%tﬁt (MR Ay

dioxane, 5 {) and the reaction was Stll’l’e at room em erature for

RPN EE GEHE LRI oNE B HALF e e cariea foraro

according to Example 3(B) Steps A and B to afford 2-[1-(3-flucro-phenyl)-4-(1H-indazol-3-
yimethyl}-5-oxo-4,5-dihydro-2,3,6, 10b-tetraaza-benzofelazulen-6-yl}l-N-isopropyl-N-phenyl-
acetamide. 'H NMR (CD,Cl) 8 7.95 (d, 1H), 7.35-7.50 {m, 10H), 7.15-7.21 {m, 5H), 6.91 (d,

, 1H), 4.29 (d, 1H), 4.11 (m, iH),

+5-0X0-1-phenyl-4 5-dihydro-2
opropyl-N-phe nvl-aceta m id
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residue was dissolved in CH2CI2. The organic solution was washed with
agueous NaHCO3 (Ix), dried (Na2S04), filtered and concentrated.
weaoiizationiby preparative chromatography 30 eluting with 4084 agetoneiigt 469
CH2CI2 provided 17 mg of 2-[4-(1 H-inds#-3-yImethyl)-4-methyl-
5-oxo-I-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-benzo[e]azulen-6-yl]-N-isop
ropyl-N-phenyl- acetamide. 'H NMR (CD2CI2) 6 8.37 (s, 1 H), 7.78 (m,

3-7.23 (M 702t1H 6.90(d, 1 H
DA A Go R i S b o el e 00
(ﬁ"ﬂ"é}-l) MS 595.2 (M+1). 65 WO 2005/116034 PCT/IB2005/001469 -66
Example 5(A) .Preparation of  Example 5(C)
Pfdolalilirpheny Qﬁéxﬂbrhmdﬁagkﬁ.ﬁmwh S RU L andiNY S5 10b-
5 % ai1Ob-tet a aza- _lSLazui_Iﬁ_gr-]vE opyl- N-phényl-aceta
NFET F iplcme tire“destribed for Preparation
4(C); 2-fluoro-benzoic acid hydrazide was reacted with
2-(4-ethoxy-2-o0xo0-2,3-dihydro-benzo[b ]diazepin-1-yi)-N-isopropyl-N-
phenyl-acetamide (Preparation 5(?L intermediate was carried
forward according to 10 Example 3( teps A and B above to afford
. 2-[1-(2-fluoro-phenyl)-4-(1H-indazol-8- »
ylmethyl)-5-ox0-4,5-dihydro-2,3, -t a-benzo[e]azulen-6-yl]-N-iso
propyl-N-phen yl- acetamide. 'H =D )b 7.92 (d, 1 H), 7.96 (dt, 1
H), 7.59 (d, 1 H), 7.33-7.50 (m, ¥15- (m, 4H), 7.02-7.10 (m, 2H),
6.82 (dd, 1H), 4.90-4.96 (m, 1H)4:38 (t, 1H), 4.17 (d, 1H), 3.92-4.03 (m,
3H), 1.04 (m -6H); MS 600 (M+1). 15 Example 5(B) Preparation of
% 3 Fl Qgcp es ]hli)letp OI‘ 9Ip3 {Cr)]nes 2\1- Ay yclo h)?éne %0)&%0 acid
aza enzoeazulen- -V |so rop : Y5 CETAMIdE
10 M&ﬁmf‘gfﬁﬁ%pﬁ%wdwéﬂaéga%‘é’d%} 4»4%5@%@104 3gfeysina;
Séhrofolibeitiiarerdeityividmeideyivashagttedtantide (Preparation 5(B)). This
%(énﬁﬂ&%ﬂa@&&?e@f@lmmrgc&g&a@[@] Exéiiazen) %%p\é')mlélnd B to afford 2-[1-
i | rmediate was
R A e xﬁ%ég”vé@%”@ T
fﬁlt‘é’?ﬁP&?BYbHéﬁwha@ﬁ%zBﬂ%M 2C12 57.92(d, 1H), 7.51-7.61 (m, 3H),
15 Viideth§®)(BL®kd- 4, 56dipdro-2+3, 8,aDrtetrbat2¢dan beTe(e B y# 99 401 H),
ropy-48-phemyl-cacei@mider bl ViR (GDR2G 183 rn@310l, 11d1)dd, 3547 v 588
W*WH)’ 7.15-7.21 (m, 5H), 6.91 (d,

Example §(D)
Preparation of 2-{1-{4-Fluoro-phenyl}-4-{ 1H-indazol-3-vimethyl)-5-0xo-4,5-dihydro-

20 23641 Ob-tetraazagbenzofelazu!en-fi—vﬂ-N-Esopropvl-N~phenvi-acetamide

s

Following the procedure described for Example 4(C}, Step A; 4-fluorobenzoic acid hydrazide
25  was reacted with 2-(4-ethoxy-2-0xo0-2,3-dihydro-benzo[b][1,4]diazepin-1-yl)-N-isopropyl-N-
phenyl-acetamide (Preparation 5(B)}. This intermediate was carried forward according to
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66 WO 2005/116034 PCT/1B2005/001469 -67 1H), 4.76-4.83 (m, 1H),
4.52 (d, 1H), 4.34 (t, 1H), 3.92-4.08 (m, 3H), 0.98 (dd, 6H); MS 600 (M+1)

wExempieddfC) Preparation of 2-(I-Cyclohexyl-4-(1 PCT/IB2005/001469

H-indazol-3-vimethyl)-5-0x0-4 5-dihvdrag8-3 6 10b- 5
tetraaza-benzofelazulen-6-vil-N-isopropyl-N-phenyl-acetamide 0 O ~ N/
IN N Following the procedure described for Preparation 4(C), Step A,
lohexanecarboxylic acid 10 hydrazide (Preparatlon 14) was reacted
\%&ﬁr@l@?)@hgsap?w § o GTM 1-(4-fluoro-phenyl)-4-(1H-indazol-3-yimethyi)-5-
renZcfkiitydruiag 6pivbieihakibomralpidzMepkieyliNaseramitis-fReapastmnide.
Bé&%)w?n' i joigynegiate way earried (f@rwayd?aﬁcmmim -5 XesPR O3B 6H),

rd.2:{1- Elohexy,
H %P(f%?oﬁlvq ?7 tﬁﬂﬁ%%io:lﬁ éflr?ﬁgré%gg te r§a€}z1a4boe5nz [3 glzu?a (od,
RV AU F&byl N-phenyl-acetamide.’'H NMR (CD2CI2) 6 7.92 (d, 1H),
7.51-7.61 (M, 3H), 15 7.37-7.50 (ExaBMp)e BES-7.20 (M, 3H), 4.85 (m, 1H),
4 dimiohtd) NS (ol ihendi P38 [ 1HA) 32 A 8- RBEHM, 5Lkb- 2hérd gl 418 invero-

5 9% @ablad Qbehfp, zr?mQ 18D M$.588 (M+1). Example

reparation or 2Z-i- uoro
é%ltimatwe preparation Step A; 1-

A g
OreretrihsH-B ez tibitetaras-bevipiRldsoprapyhNiynesralisc tarnitie ¢.00em

MiNoh oliRwirgstae pite castune descilee-faExampdprdbilacetenids (Preparation
Lli'(t%?'ﬂr‘ppﬁn@gg:rﬁ’tﬁ@ hqug%gﬁle%ét\y%ﬁg %qu';&fifwgrd accordmg to Exa p|e 3(8)

S e e e

f@h)vapd?a?c@éF@rﬁ@%@?bwz@[zb@sm%awwmmmwmwNm(CDszz) 5
B e-3( B Ste s naekBstoaiford 83 1-(2-fzorerphesn)) sle(l(d, 1H), 4.79- .

H48dazel3 A/E‘?@Qtl&xg& m, 2H), 3.95-4.05 (br, m, 3H), 0.98 (dd, EH) S 600 (M+1).
0xo0-4,5-dihydro-2,3 10b- tetraa ben%é?(l(?zu en-6-yl[-N-isopropyl-N-p

enyI acetamlde H NMR (CD2C 1 H) 7.64-7.67 (m, 2H),
D 4 y 1-phenyl-4.5-dihydro-2.3.8

10b-tetraaza-

benzofe]azuIen—B—vﬂ—N-tsoproovE-N-phenvi—acetamnde

@u\

\N/

Step A: 2-[4-(1H-Indol-3-vimethviene)-5-oxo-1-phenyl-4 5-dihvdro-2.3.6 10b-tetraaza-
benzolelazulen-6-vil-N-isopropyl-N-phenvi-acetamide A

To a solution of N-isopropyl-2-{5-oxo-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-
benzo[e]azulen-B-yl)-N-phenyl-acetamide (Preparation 7{A)) (1.2 g, 2.7 mmol} in toluene (15
mb) was added 1H-indole-3-carbaldehyde (0.46 g, 3.2 mmol) and piperidine (0.4 mL). The
reaction mixture was heated to reflux for 14 hours. Activated 4 A molecular sieves (2 g)
were added and the reaction mixture was refluxed for 24 hours. The sieves were removed
by filtration and the filtrate was concentrated. The residue was triturated with methylene
chioride and the solid was collected via filtration and was dried in vacuo to give 1.5 g of 2-[4-
{1H-indol-3-yimethylene)-5-oxo-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-benzolejazulen-6-
yil-N-isopropyi-N-phenyi-acetamide. The filtrate was concentrated and was purified by
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6.87 (d, 1H), 4.77-4.84 (m, 1H), 4.48 (d, 1H), 4.32-4.36 (m, IH), 3.91-4.05
(m, 3H), 0.98 (dd, 5 6H); MS 600 (M+1). Example 5(E) Preparation of

“wW(dsrhsoso-phenyl)-2-14-(1H-indazol-3-yImethyl)-5-oxo-1-phegyms2005/001469

5-dihydro- 2,3,6,1 -69-
Ob-tetraaza-benzofelazulen-6-vll-N-isopropyl-acetamide Following the
procedure described for Preparation 4(C), Alternative preparation Step A,
1-10 phenyl-4H,6H-2,3,6,10b-tetraaza- benzo[elazulen -5-one (Preparatlon
&t\mixf@'s&)hg @5 /ﬁﬁ%?j‘mgt%ﬁﬂﬁf@@%% to afford an additional 320 mg_of 2-{4-
21ProdAsd e tusrsghersi-paasdpropiheoetapfidd tRe speaationzol¢By)ylen-6-
64-M-G08:88 mmpabnylBis tntese e ate waw-cglried forward according to
Example 3(B) Steps A and B to afford N-(4-fluoro-phenyl)-2-[4-(1

H |ndazol3 Imethyl 5 oxo 1 phen I 4, 5- A5

AERIE hiclsprog ple ‘)738 759(brm 7H
Tci?e%, @efdaasndsrmsH)w@s%c(@b 24@)(1443&04@@6@@:&!%)453&414;5\&%%
%H}d%%%é %Q@ﬂa‘a&a%é)xz QZ(H’&@ W@&Q (MEhdn FXARRIBSE 1 g

- oxo hen I-4,5-dihvdro-2 3

QLN Oéazﬂ%éreﬁzﬂ R R B s g 7 o

ARNNRG | Bersactionfmigiy Nﬁ@ﬁ)h@ty#ﬁ@ﬂ%?[éﬁéﬁ%xa -Thelratajts was
Beaibvedrey 21Bafioh QRrdegrnognsbanzeleiazikensS ddhcentrated. The residue was
NM@WAI i%@&g}g ?ﬁi? %@r@ésg@téé\ggétw&%d with saturated NaHCO,,
N-iso yl-Z2-(5-0xo0-I- dro-2,3,6,10b-tetraaza-

R SR T B9 b AV ATRE 191 SRR s g Pt was
My Ry hlgersogiam(Dfmiad EHddeetone mndolies:- chidvidridmgite (@&BgpT 2-[4-
B18-nuoed) anetpipseristine-(Behynd b-diherd @ Bonimbittseavisan D RAMesldo 6-yi]-N-
r&dhy W&%Qﬂ%%eéﬁ#l&@‘é%da‘}aﬁeme'ﬁﬂﬂﬁé SWW?C%) df"?é%%@‘??q AN 64

' cli xed rs ves W re r ved
g%ﬁz ilt;rg nan the% trate nce H (r? aﬁb ?m ZH) 7.027

(mu‘rﬁie%lﬁﬁutﬁﬂnﬁéthﬁiéﬁ%n cﬁbﬁd@ é*?fdim@)sémf Wﬁs’éﬂllé&t%ﬂf\n&"ﬂlﬁé%ﬁd
anyl Masgiretmyacuo to give 1.5 g of 2-[4- (1
H-indol-3-ylmethylene)-5-oxo0-1- m&;g&ﬂ ihydro-2,3,6,1

Pee%é‘%%‘f 702891 GlAzuien: Gnr?é'tl.'\' 5OpIaRYIN h%” VA, dﬁ)b eraaza-

alted anaw ‘..V..VY'
® !..' "’"ﬂ.la hLIJ J 0"' siLlia 5.....; ;"-4 ‘._..tﬂ ‘ 1 Tmethylene

aa@lide?{e—@ﬁfbkwdﬁad‘dﬁtmﬂa‘i@m Tngeoli2 [3-d Mydro-2,3,6,1 Ob-tetraaza-
bRz dmethylera o a-brehanyedartinkdamdeB Al was separated into its
ORRFAa2 37 RIS IR e otumn (10 cm x 50 cmy, eluting with heptane/ethanol
(80:20), using a flow rate of 250 mi/minute to provide {-) 2-[4-(1H-indol-3-yimethyl)-5-oxo-1-
phenyl-4,5-dihydro-2,3,6,10b-tetraaza-benzolelazulen-6-yi}-N-isopropyl-N-phenyl-acetamide
(enantiomer 1) having a retention time of 8.64 minutes. MS 581 (M+1); [alp™ ~91.4 (¢
1.04, ethanol). .
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yl]-N-isopropyl-N-phenyl-acetamide. MS 579.2 (M+1). 5 Step B: 2-14-(1
H-Indol-3-ylmethyl)-5-oxo-1-phenyl-4 5-dihydro-2 3.6 10b-tetraaza-

woenedlalazu le n-6-yll-N-isopropyl-N-phenyl-aceta m ide To 108G 1Pk Geard1 469

EtOH was added 2-[4-(1H-indol-3-yImeth{tene)-5-oxo-I-phenyl-4,5-
dihydro-2,3,6,1

'Ob-tetraaza-benzo[e]azulen-6-yl]-N-isopropyl-N-phenyl-acetamide (0.71

g, 1.2 mmol). An additional 25 mL of EtOH was added followed by
ammonium formate (0.77 g, 10 12.2 mm g The reaction mixture was
heated to 80C for 6 hours The ca'f‘éﬁfg?\ﬁ/ &C)removed by f||trat|on through

aﬁibélaaﬁ%@{ﬁ)@i&ﬁm erganus@ﬁwwn w&awmeﬂhmth saturated |

NaHCO3. The organic phase was dried over sodium sulfate and
concentrated. The crude product was purified by chromatography (0% to
18% acetone/methylene chloride) t &28 mg of 2-[4 15 (1
H-indol-3-ylmethyl)-5-oxo-I- phenyl dihydro-2,3,6,10b-tetraaza-benzole
Jazulen-6-yl]-N- isopropyl-N- phenyl tamide as a racemic mixture. 'H
NMR (CD2CI2) 0 8.18 (s, 1H), 7.64

(m, 8H), 7.36 (dd, 1 H), 7.25 (m,
(dd, IH), 4.86(m, 1 H), 4:40 (br d, 4 (g
(dd, 6H); MS 581.4 (M+1). 20 EX e 6(B Preparation of (-) 2-14-(1
H Indol-3- ylmethyl) 5 -0x0-1-phenyl- 4 5-dihydro-2 3,6 10b-tetraaza-

nzo elazulen- 6 -isopro henyl-acetamide, enantiomer |
r}g 15 Er fe re escrf% cP f%r Exgmpie% (A), Step A; 2:(1-cyclohexyl-5-oxo-4,5-

mme@r%%mwytyaszamﬂeﬁwm;%yarwyawrzeziﬁ,@oanuéﬁ@emwe
uermmie}mLij}W]ebhmpeapthmmeawLaemm@@dExmmmw)masas
SePAsatBR PLIOISrdRSRADURTIR S ASEND & fohiraiRak AR,&QM}M GRASK-3-

5 t t 80 20 %’9&

e e F{%’ ?F%l A T A SBlepih pheny
pseliyides” HlHWéGché)Po%%ﬁaH‘z'h Tb%%d@]azﬂlﬁn@% A4-{8bOp IR - 19
Hiveaylacetamitien (SHRBRITO2K)rh kNG 20 reBantinr Hine aTE8 1G4t Hijtes9 1

#ﬁla(ég*alia[@éloiﬁ) 2B keml-04, @t’r@g@@% 498, Wé@ 20994 16(3r6s8 (br.s,

[ r
iy LR E yﬁ’%% 9?3 cHSan s g1

tetraaza benzolelazulen-6 _yll- N- phenyl -acetamide 50 0 N
Erepiralion of 2-[1-(2-Fluoro-phenyl)-4-(1H- sndoi 3 yirnethyl)-5-oxo-4,5-dihydro-2,.3.6,10b-

tetraaza-benzolelazulen-6-yll-N-isopropyl-N-phenyl-acetamide

| O

Following the procedure described for Example 6(A), Step A; 2-(1-(2-fluorophenyl)-5-0xo-
4,5-dihydro-2,3,6,10b-tetraaza-benzolejazulen-6-yl)-N-isopropyl-N-phenyl-acetamide
{Preparation 7(B)) was condensed with 1H-indole-3-carbaldehyde . This intermediate was
carried forward according to Example 6(A) Step B to afford 2-{1-(2-fluoro-phenyt)-4-{1H-
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N Following the procedure described for Example 6(A), Step A;
2-(1-cyclohexyl-5-0x0-4,5- dih

WOdK$1268310b-tetraaza-benzo[e]azulen-6-yl)-N-isopropyl-N-p BEMYIBA0EtM01469

mide 10 (Preparation 8(B)) was condengéd with | H-indole-3-carbaldehyde
. This intermediate was carried forward according to Example 6(A) Step B.
to afford 2-[1-cyclohexyl-4-(1H-indol-3- ylmethyl)-5-0x0-4,5-dihydro-2,

SOy E%E’tﬁ%% E’%‘ZQ[QM‘&%B%XBNe ?&BX&%&%Q?@X —%@%?%pybm

'HNM
LTSS 157 1981 N7 U5 A 37 B33 (o .51 5,85 12

M09 (18R 38HT) 3801 a@ (azmmmcm 78)(f 1 AROZIB3! tr F95-7.12

1¢rh), 311, 8. arens 3 1nl) 1) 8098.5 21 tfw, 2H), 4 B3 b1, 343)(d] £O;3.584®M (m, 3H),
1{—92% é%% g\l,l—],)1 1.23 (t, 1H), 1.06 (m, 6H); MS 587 (M+1).
Example 6(D) Preparatlon of
2-11-(2-Fluoro-pheny,-4-(1H-indol-SXAMth{/1)-5-0x0-4 5-dihvdro-2 3 6
10b-tetraaza-benzo/elazulan- 6 eII N-i s o propyl- N-phenyl-ac -
etamide20-NO (1--O NN ' F Following the procedure
described for Example 6(A), Step 1,({&ﬂuorophenyl) 5-0xo0- 4,
5-dihydro-2,3,6,1

Ob-tetraaza-benzo[e]azulen-6-yl)-N- |Sﬁ)lr\(5’pyl N-phenyl-acetamide 25
(Preparation 7(B)) was conden hngH-indole-3- -carbaldehyde . This
intermediate was carried forwarg-g g to Example 6(A) Step B to

3,6,10b-tetraaza- benzo[e]azul n-6- yI] -N- |sdproyl N phenyl acetam|de
1H NMR (CD2CI2) 6 8.26 (s, 1 H), 7.71-7.74 (m, 1 H), 7.60-7.67 (m, 2H),

TrRfébar 49 ,26H1) 1 Fﬁ%oﬁiﬁarﬁmh@éﬂ\b1333071%émkm-&bﬂ&qr&iéﬂ@—(éﬂaaz&

T 96 5.03(m, 1 H), 4.28 (d, 1

23 1 % MS 599 (M+1).
a?ﬁs&g dihydro- 3,6,10b-tetraaza-

benzofejazulen-6-yi)}-N-phenyl-acetamide (Preparation 7(A)) (1.2 g, 2.7 mmol) and

9:1,\?f —;sopropyi~2 {5-oxo-1-phenyi-4,5-

piperidine (0.4 mL, 1.33 mmol) in foluene was added 1H-indole-3-carbaldehyde (0.46 g, 3.2
mmol). The reaction mixture was heated at 110°C for 31 hours. Activated 4A molecular
sieves (2 g} were added. The reaction mixture was heated for 24 hours at 110°C. The
reaction was cocled to room temperature and the molecular sieves were filtered with the aid
of toluene. The filtrate was concentrated and the residue was purified by chromatography
(12% - 20% acetone/methylene chloride} to give 1.5 g of 2-[4~(1H-ihdol-S»ylmethyiene)—S-
oxo-1-phenyi-4,5-dinydro-2,3,6, 10b-tetraaza-benzolelazulen-6-yil-N-isopropyl-N-phenyl-
acetamide as a solid. MS 579.2 (M+1).
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r~~"N N iH 10 Preparation of
2-[4-(1H-Indol-3-yImethylene)-5-oxo-I-phenyl-4 5-dihydro-2.3.6
wbOhdaetmaza- be nzo[ela zu len-6-vil-N-isopropyl-N-phenyl-acet@msitinsfm 1469
a solution of -72- '
N-isopropyl-2-(5-oxo-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-
benzo[e]azulen-6-yi)-N-phenyl-acetamide (Preparation 7(A)) (1.2 g, 2.7
mmol) and piperidine (0.4 mL, 1.33 mmol) in toluene was added
1H-indole-3-carbaldehyde (0.46 g, 83" B8'%fmol). The reaction mixture
was hedteehaf heQaTieusdshininsiaNetheitedna Abs pleralker by iroessfegysimitar to
wesesaeathed hareagiiopanixisve was heated for 24 hours at 110C. The

H 1 lad + + Y TR arc-a lapilar LV O C AL
MmWwasS LOUICU U TOUNTICTipeTatdrTara e o Lurdar-sic ve S™WeTT

filtered with ffeusiereof tolugne. TheNatRgte Was concentrated and the

CSlU AS UIIIICU Uy bIII DHT L 7 | L
chIorIﬂ 1.5gof 2-4 5 Eﬂ"r?g% 3X ﬁr"nég? ;geg%i?i%hﬁu ﬂy‘a‘r
0X0-I- heny 4,5-dihydro-2,3 %> folfd d‘i? 958 RS-y Nseupry-N-
pyl-Nip cetamide aq ahsolitadete®#9.2 (M+1). 71 WO 2005/116034
PQGT/|L 4 5/ 72 Example 8 Each of the compounds in the table

- below may bewor d by procedures similar to those described in the

Exanmples/above. Structure|Name 2-[4-(1
:Indaol-3-yImethyl)-5-0x0-1-phenyl-4,5-dihydro 0

D 3,6 hipentaaza-ben §181651IBIREYIRURDBrO1y 1-ReAY, 5-d'hydr0-
phen ide N N N IINA304.X10h-Refagia-benzolelazulen-6-yl}-N-isopropyl-N- -

H-Ind thyI) -5-0x0-1-pheidbGraitydro-
2,36 s a-benzp[e]azulen-6-yl]-N-isopropyl-N- /((N
phen/I-e amide’BAN " N~1INN 2-[4-(1

H-Indo! ylmethyl) 5-0X0- 1-phenyl-4,5- dihydro 0

2 2 ol0 ’lf\ln nantaaza-hanzhlolazilan nnrnr\\l

iz, U710, EtadZaPeRzZP CE'!F" ﬁnd |é I 5.15:)? _|l h ;4 5‘d h d -
phenyl ide N Ci m © i’ tyf)-5-0x0-1-pheny nyero
2,3,6,8,10b-pentaaza-benzolejazulen-6-yi}-N-isopropyl-N-

R phenyl-acetamide
X
g sNeY
H
@\ )\ ' 1 2-[4-(1H-Indol-3-yimethy!)-5-0x0-1-phenyl-4,5-dihydro-
N 2,3,6,7,10b-pentaaza-benzolelazuien-6-yl}-N-isopropyl-N-
(g ° phenyl-acetamide

@\ )\ 2-[4-(1H-Indol-3-ylmethyl)-5-oxo-1-phenyl-4,5-dihydro-
N 2.3,6.7,8,10b-hexaaza-benzolelazulen-6-yi]-N-isopropyl-N-
# % phenyl-acetamide

72



INAN H i 2-[4-(1H-indol-3

-ylmethyl)-5-oxo-1-phenyl-4,5-dihydro N

2,3,6,7,10b-pentaaza-benzole]azulen-6-yl]-N-isopropyl-N-

woheaytramatamide ?-0 N a

D\NWH NN PCT/IB2005/¢01469

2-[4-(1H-Indol-3-ylmethyl)-5-0x0-1-pher§s-4,5-dihydro-
2,3,6,7,8,10b-hexaaza-benzo[e]azulen-6-yl]-N-isopropyl-N- O
phenyl-acetamide ENN N\NNN H 72 WO 2005/116034

PCT/IB2005/001469 -73

H-Ing oI 3- ylmﬂnyj)é 0X0-1

LTIy

phen t rﬁ&mie ~aN N
H-Indo thyI) -5-oxo-l
2,3,6, 7 10 1 b exaaza be

phenyl-
N

ructure Name / 2-[4-(1
-phenyNdrﬁedihydro-

@T@ﬁw,ﬂﬁgbdmm@ benzo{e]azulen-ﬁ yi} N-isopropyl-N-
ngedepztdemBeayl]-N-isopropyl-N-

2-[4-(1H-Indol-3-ylmethyl)-5-oxo-1-phenyl-4, 5-dihydro-
2,3,6,7,10,10b-hexaaza-benzole]azulen-6-yi}-N-isopropyl-N-
phenyl-acetamide

2-{4-(1H-Indol-3-ylmethyl}-5-oxo-1-phenyl-4,5-dihydro-
2,3,6,9,10,10b-hexaaza-benzolelazulen-6-yi]-N-isopropyl-N-

phenyl-acetamide

2-{4-(1H-Indol-3-yimethyl)-5-oxo-1-phenyl-4,5-dihydro-
2,3,6,8,10,1 Ob-hexaaza-benzo[e]azuFen—G-yl}N-isopropyi—N-
phenyl-acetamide

2-[4-(1H-Indol-3-yimethyl}-5-oxo-1-phenyl-4,5-dihydro-
2,3,6.8,9,10b-hexaaza-henzolelazulen-6-vi}-N-isopropyl-N-
phenyl-acetamide
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N N N H \N N\ 2-[4-(IH-Indol-3-ylmethyl)-5-ox0-1 -phenyl-4,5-dihydro O
N 2,3,6,9,10,10b-hexaaza-benzo[e]azulen-6-yl]-N-isopropyl-N- 0
w@bestyls@oetamide HN NWN N\NH \NN/1 PCT/IB2005/001469
2-[4-(1H-Indol-3-yImethyl)-5-oxo:-I-phenyk4,5-dihydro-
2,3,6,8,10,10b-hexaaza-benzo[e]azulen-6-yl]-N-isopropyl-N- O
~ phenyl-acetamide {~NNN%J\/N \NN H /12-[4-(IH-1

ndoel-3 \llmafh\ll\ 5-oxo-} p nn\ll 4 l-_\ dlh\/rlrn N

TTCTrOT T ORY

2,3,6,8,9,10%ttmnaQZa benzo[e]aZLN@mwS -yl]-N-isopropyl-N- 0 0

hanvl gcnfaminln NANAN-LNN-NH.-Z3 WO ')nﬂl-_s./ﬂ’anQA

plluu DALIE" . AL LLAC A I LA SR

PCT |/ 469 -T4 Stru% e e Yy - po-T-phenyi-4, 5-inydro-
H-Inglol=34yIMethyl)-5-oxo-1-bhdAkitiez-arigafeiazulen-6-yi-N-isopropyl-N-phenyl-
3,6,10b-triaZa-henzo(e]azulenstryllidN-isopropyl-N-phenyl-

K@N

S N N
H
Q }\ 2-[4-(1H-Indol-3-yimethyl)-5-oxo-1-phenyl-4,5-dikydro-
2,6,10butriaza-benzoie}azuien-s-yl]—N—isopropyl—N-phenyl- '
acetamide
" (I
/

-Preparation 1(A)
Preparation of 2-Bromo-N-isopropyl-N-phenyil-acetamide

L

o

Br

To a solution of N-isopropylanitine (21.58 g, 180 mmol) in CH.Cl, (350 mL) was added
triethylamine (26.7 mL, 190 mmol). The solution was cooled to 0°C and bromoacety!
bromide {14.0 mL, 160 mmol) was added slowly over 1 hour. The reaction was warmed to
raom temperature and was slirred for 24 hours. The reaction was diluted with 5% aqueous
HCi. The organic solution was washed with 5% aqueous HCI (2x), aqueous NaHCQ; (1x),
and brine (1x). The organic solution was filtered through a silica gel pad, eluting with
CH,Cl. Recrystallization from hexanes (60 mbL) provided 22.47 g of 2-bromo-N-isopropyl-N-
phenyl-acetamide. 'H NMR (CD,Cl) § 7.45 (m, 3H), 7.21 (m, 2H), 4.89 (m, 1H), 3.52 (s,
2H), 1.05 (d, 6H); MS 2586.2 {M+1).
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acetamide KC (NN N, \N2-[4-(1
H-Indol-3-ylmethyl)-5-oxo-I-phenyl-4,5-dihydro-

wWQ BEbdiEza-benzo[e]azulen-6-yl]-N-isopropyl-N-phenyl- acetamit®osiod1469

NNW/\ NN H Preparation 1(A) Prepaf@tion of
2-Bromo-N-isopropyl-N-phenyi-acetamide N O-5~1) 5 BF To a solution
of N-isopropylaniline (21.58 g, 180 mmol) in CH2CI2 (350 ml-) was added
triethylamine (26.7 mL, 190 mm@,l) Jpgt%ﬁlqlan was cooled to 0C and
bromoacetylf bromlde (14 0 mL 6 mmo) was added slowly over 1 hour.

" Sidintalieacelamide o for 24
hours. The reaction was diluted with 5% aqueous HCI The organic
solution was washed with 5% a LHCI (2x), aqueous NaHCOS (Ix),
and brine (1x). The organic solution @@fﬁlt red through a silica gel pad,
eluting with CH2CI2. RecrystallizationfronT héxanes (60 mL) provided
22.47 g of 2-bromo-N-isopropyl-N- phe cetamide.'H NMR (CD2CI2) 6
7.45 (m, 3H), 7.21 (m, 2H), 4.89 (m, 1H), 3.52 (s, 15 2H), 1.05 (d, 6H); MS
256.2 (M+1). 74 WO 2005/116034 PCT/IB2005/001469 -75 Preparation
1(B) Preparation of

2Bl d-N-isopropyl-N-(6-methoxv-pyridin-3-vl)-acetamide ,O NN O~-
Biteb Meihadpliidene-(6-methoxy-pyridin-3-yl}-amine

To a solution of 5-amino-2-methoxypyridine (18 g, 161 mmol) in methano! (80 mL) was

added acetone (20 mL, 177 mmol). The reaction was heated at reflux for 24 hours and the
volatiles were condehtrated in vacuo to provide 21.3 g of isopropylidene-{6-methoxy-pyridin-
3-yl)-amine. 'H NMR (CDCl3) 6 7.59 (d, 1H), 7.31 (m, 1H), 6.70 (d, 1H), 3.91 (s, 3H), 2.20
{s, 3H), 1.85 (s, 3H).

Step B: Isopropyl-(6-methoxy-pyridin-3-yi}-amine

To a solution of isopropylidene-(4~mefhoxy~phenyl)—amine {21.3 g, 129 mmol} in a mixture of
EtOH (100 mL) and MeOH {50 mL) at 0°C was added NaBH, (14.7 g, 389 mmol} in 3
portions. The reaction was stirred at room temperature for 3 hours and was dituted with
water. The aqueous layer was washed with EtOAC {3x} and the combined organic extracts
were dried (MgSQ,), filtered and concentrated. The residue was purified by medium
pressure chromatography eluting with a solvent gradient (2% MeOH in CH,Cl; to 12%
MeOH in CH,Cl,) to provide 11.26 g of isopropyl-(B-methoxy-pyridin-3-yl)}-amine. 'H NMR
(CDCly) © 7.55 (d, 1H), 6.96 (dd, 1H), 6.61 (d, 1H), 3.86 (s, 3H), 3.52 (m, 1H), 1.19 (d, 6H).

Method 2:
Step A; Isopropyl-{6-methoxy-pyridin-3-yl}-amine

To a solution of 5-amino-2-methoxypyridine (747 mg, 6.02 mmol) in CH,Cl; (50 mi.) was
added acetone (500 pL) and sodium triacetoxyborohydride (1.95 g, 9.20 mmol). The
reaction was stirred at room temperature for 20 hours and was diluted with aqueous
NaHCO;. The agueous solution was washed with CH,Cl, {3x) and the combined organic
solutions were washed with brine (1x}, dried (MgSQ,), filtered and concenirated. The
residue was purified by medium pressure chromatography eluting with a solvent gradient
(5% E1OAc in hexanes to 50% EtOAC in hexanes) to provide 810 mg of isopropyl-(6-
methoxy-pyridin-3-yl)-amine. 'H NMR (CDCly) 5 7.55 (s, 1H), 6.96 (dd, 1H), 6.61 (d, 1H),
3.86 (s, 3H), 3.52 (m, 1H), 1.19 (d, 6H).

75



10

15

20

25

30

Step A: Isopropylidene-(6-methoxv-pvridin-3-vl)-amine To a solution of
5-amino-2-methoxypyridine (18 g, 161 mmol) in methanol (80 ml-) was

wa@dded amstone (20 mL, 177 mmol). The reaction was heated at ueflizsdonet 169

24 hours and the 10 volatiles were conééntrated in vacuo to provide 21.3
g of isopropylidene-(6-methoxy-pyridin 3-yl)-amine."H NMR (CDCI3) b
7.59 (d, 1H), 7.31 (m, 1H), 6.70 (d, 1H), 3.91 (s, 3H), 2.20 (s, 3H), 1.85is,
3H). Step B: Isopropyl-(6-methoxy-pvridin-3-vi)-amine 15 To a solution of
|S(t)prop Ildene (4 methox -hen )- amlne (21 3 g 129 mmol) in a mixture

38 rswinbbninf ®opmwmm®-mﬁﬁ®xeamtmn®vﬂsasuweCBé'lﬁrg).mmempﬂa)ratore%r(130
M@Hiﬁ“@%yﬁﬁi&ﬂldt%@pvﬂéblew%ﬁﬁmy@f W@W%&!W@%W@cﬁb@&%%cetyl

( C xtrac |ed
%&g@%e %cgﬁtnge'ﬁwﬁ%e re%%c?ue W%lvs.ef UI’ITW (Jr%y mea. |um 2 ag stired at
rSPBQ’sﬁFBPEFﬁ‘HFﬁé%a‘PJBHS? ftitieritied y&W&ﬁF@r%‘i’é?’iﬁQl%SR}féW
Glheiwith b6 (M OT4driNER2Q | )it p rovi dentanBatefof he residue was purified -

IS PP (SroniRitRYoRMitREY DAy Ren HSIMR: JRED & 1ESHH SR, to
%"?W‘i H_BH @g é\%r&\”)& %%6 (8f § Elbn;i)’o- ~!£né gﬂge :111‘3319 e(;g'io%y gg‘rldm»(i -yl)-

Method 2 Isopropyl- -met 0XYy- %2 amin
f&ﬁjﬁﬁﬁ’%f ? ﬁ%@%&ﬂ@tﬁ (idie’(74 ¥rhd He. B3 Mthdlfhd e ish. 3.9
(BO3- PR s, ZHded0gEsdITE- (500 pL) and sodium triacetoxyborohydride
(1.95 g, 9.20 mmol). The reactierep@striifrRa)at room temperature for 20
s A0 wassliied WithaaHeons, NakieRk, The agueous solution was
washed wi X) and the combined organic 30 solutions were
washed with brine (1x), dried (MgS04), filtered and concentrated. The
residue was purified by medium pregsure shromatography eluting with a
solvent gradient (5% EtOAc in heéxanesto 50% EtOAc in hexanes) to
provide 810 mg of isopropyl-(6- metho ridin-3-yl)-amine. 1H NMR
(CDCI3) b 7.55 (s, 1H), 6.96 (dd, 11-1), 6.6 (d, 1H), 3.86 is, 3H), 3.52
(m, 1H), 1.19 (d, 6H). 75 WO 2005/116034 PCT/IB2005/001469 -76 Step
B: 2-Bromo-N-isopropyl-N-(6=methoxy- Eyl’ldln -3-vg-acetamide To a
JA\ation B Sb HrspyIoR TR yiRIAE 33 @mﬂ’ﬂéwéﬁ@,‘agw&qfo%wﬁasqﬁed
CH2GEZE(1BY Tind Jeat B wascauide tb Afis apropylethyiyhiner(deld nslmid 2.5
mm&b)w@élau&@ hm@mmawyhté&fem&% BBt PR iNfd 2512
ROAMELLE BRLE e RARIONER AU ES L0, CIASIAIE (e
oursa was dilut h water. The organic so utlo Was ‘washed
\Mi‘l% PAFEEYS BAEE Trid Yoy emiarai st %Wééﬂﬂ%‘féﬂafﬁ%)réﬁ?ﬂ%%s
sorifadraleg. niddiesidyrcwss tisshiveriatslibdp Y elutingpnitradsobeditiered

giadigns (Ye Woeid o ;ﬁ:‘dﬂ&@tﬂz g 20h MR GHLQIRb tepyoMeide! '

WR e NsionrPRY! é@gmega KysRyrdin-Gyl 40 seqramide; JH,NM

(D% }S 1%%)08 %(%H:’L) o2, ::E '89 (aéh H). 484(?(m 1H), sﬁ &
Preparatlon 1(D)

Preparation of 2-Bromo-N-{4-fluoro-phenyl-N-isopropyl-acetamide

Following the procedure described for Preparation 1(A); (4-flucro-phenyl}-isopropyl-amine
(13.70 g, 89.54 mmol) was alkylated with bromoacetyl bromide (7.78 mL, 89.54 mmol) to
provide 15.02 g of 2-_bromo—N-(4-ﬂuoro—phenyl)—N~isopmpyi—acetamide as an oil. "H NMR
(CD, Cl) 6 7.14-7.23 (m, 4H), 4.90 (m, 1), 3.53 (s, 2H), 1.05 (d, 6H). ' '
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(s, 31-1), 3.60 (s, 2H), 1.06 (m, 6H). Preparation 1(C) Preparation of
N-Benzyl-2-bromo-N-isopropyl-acetamide 0 15 ar To a solution of

wiNdseprapygibenzylamine (40 mL, 240 mmol) in CHCI3 (300 m was2005/061469

added Et3N (36.8 mL). The reaction wid§-cooled to OC and bromoacetyl
bromide (21.8 mL, 251 mmol) was added. The mixture was stirred at
room temperature for 24 hours and was 20 diluted with CH2CI2. The
organic solution was washed cogsecutl\/el with 5% aqueous. HCI (1x)
and aqueous NaHC03 (1x) The or%aa{ 18k iton was dried (Na2s04),
ofd Eat: feRvasdndissolved in 40% EtOAc in

: hexanes and was flltered through a S|I|ca gel pad to provide 52.2 g of

N-benzyl-2-bromo-N-isopropyl- amide. 'H NMR (CD2Cl2) 6 7.20-7.40
(m, 5H), 4.53 (d, 2H), 4.22 (m) and 4 total 1H), 4.01 (s, 25 1H),
3.72 (s, 1H), 1.20 (d, 3H), 1.12 (d, 3H§@Qaration 1(D) Preparation of
2-Bromo-N-(4-fluoro-phenyl)-N-isopropyl-aceté@mide Following the
procedure described for Preparation 1(A);

@JL&JQJ&Bn@w'éﬂmgomln@@me(es%a %ch 38&%%%%'3 xv;%?o ?ﬁ?@@! 4.27

ith bromoacety mmoal) to '3 prow e

R G A ARTESGh MO TR AT RS T i FPRARS Ao

(BBSEI12 8B M) 7The raectiop yas Sireshfor 44)haim30d, vpae dituted wih N NaOH.
Th8\QLEHRYAINGD3 MR GdsdR 20051000 6X) - THeReeanal ORy 241 kolutions were
%F%BE}@'§64?ff|(érgd1£9'60099{£é‘}t%t%d/ OP@@EE@QX lb?'rﬂ%# rd¥erre ShichBtography
lution of 2 Ioro 5 yr| %8 mmo nd.acetone
B S SRR A SRS (1 S P R k05 2
(%Q’fr’@cmoaenﬁmﬁaw%w a@@@ P NMBA Gl T B4 Eh i WAL, 1H),
stiseddor24aurs, any, was dilated with IN NaOH. The aqueous solution

Vwas washed with CH2CI2 (3x) PhssRmRgA)organic solutions were

d;re (! N,%§§ 6423 |(I)t>er_ed gnd.c hcentra ed Purlflcatlon by medium

Dlvent gradient (2% MeOH in
CH2CI2 to 5% MeOH in CH2CI2) provided 505.2 mg of
(6-chloro-pyridin-3-yl)-isopropyl-gmine. 'H NMR (CD30D) 6 7.64 (d, 1H),

7.10 (d, 1H), 6.99 (dd, 1H), 3. , 1H), 1.17 (d 6H). Preparation 2(B)
Preparation of (6-Ethoxy-pyridin- 33\‘/ Tlsb ropyl-a mine 15
o\

Following the procedure described for Preparation 2(A}, 6-ethoxy-pyridin-3-ylamine (10 g,
72.4 mmol) was reacted with acetone (4.8 mL) to provide 11.18 g of {6-ethoxy-pyridin-3-yi)-
isopropyl-amine. 'H NMR (CD;OD} & 7.48 (d, 1H), 7.11 (dd, 1H), 6.61 (d, 1H), 4.14 (q, 2H),
3.48 {m, 1H), 1.32 (1, 3H), 1.14 (d, 6 H); MS 181.3 (M+1}.

' Preparation 3(A)
Preparation of 4-Ethoxy-1,3-dihvdro-benzolblf1.4ldiazepin-2-one

Cr
N.--ﬂ"’

To a solution phenylenediamine (17.2 g, 152.2 mmol} and acetic acid (0.4 mL) in xylenes
(225 mlL.) at 140°C was added 3,3-diethoxyacrylic acid ethy! ester (30.0 g, 159.2 mmol) in

0

0"\
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H Following the procedure described for Preparation 2(A),
6-ethoxy-pyridin-3-ylamine (10 g, 72.4 mmol) was reacted with acetone

WEB0s)634rovide 11.18 g of (6-ethoxy-pyridin-3-yi) 20 isopr@@yEBmHS 01469

'H NMR (CD30D) 6 7.48 (d, 1 H), 7.11{dd, 1 H), 6.61 (d, 1H), 4.14 (q,
2H), 3.48 (m, 1H), 1.32 (t, 3H), 1.14 (d, 6 H); MS 181.3 (M+1).
Preparation 3(A) Preparation of

xﬁéﬁ@%‘}@& r?f[?l H?XHL%QS\% %63.15 gntﬂééj | %%F?Hl&r s%\éte% ,&N 4@5(392\ 5?}&1;’5

SO utronéghen ylenediamine (17.2 g 2 mmol) and acetic ac

e sl e e R oM

et rfiiBEY yad Boshash it ethe 77 0/OL RGOS A PTT IBRO0B/00TA6E:
-18 3y lporesctBek i ; }-dropwise v 5 A 1puBeles2-bhe 4eacline was fnates 205
a(tVM C for 2 hours, was cooled to room temperature, and was stirred for
24 h. The resulting white precipitate was filtered, was washed with ether
(100 mL) and was drred under \rasﬁﬁ'm’f’d? g\)/rde 18 37 g of

8-difluoro-1,3- drhydro benzo[bl[l 4Id|a;ep|n 3d-one H O FN' FNO 10To
a solution of 1,2-diamino-4,5-dif ) gfie (4.0 g, 27.75 mmal) in
xylenes (50 ml-) at 140C was & acrd (200 pL) followed by a
solution of 3,3-diethoxyacryl; wAester (5.22 g, 27.75 mmol) in
xylenes (25 mL) over 1 hour. The reaction.vwias heated at 140C for 2
hours, was cooled to room temperature and was concentrated The
sidue riturated i xan s to vide
B RS o BEHOORT D 81 e B e L) =
((t‘t9@1 3935 sl @getitacie @W(qt)fmwwegy(a szmon@fleﬁcesem}yaceaqﬁcad
3yl Reepatatian WA Rrappiratitsnes PHhened H o2, Beﬁe’bctron was heated at
Qhotetraaz AsbrNFRLelagkleR-REA Ermitrature, and was concentrated. The residue

was triturated in hexanes to provide 5.38 g of 4-ethoxy-7,8-difluoro-1,3-dihydro-
benzofb][1,4]diazepin-2-one. 'H NMR (CDCL) 6 7.05 {(q, 1H), 6.87 (q, 1H}, 4.29 (g, 2H), -
3.18 (s, 2H), 1.35 (1, 3H). :

Preparation 4{A)
Preparation of 1-Phenvl-4H.6H-2,3 .6, 10b-tetraaza-benzo[elazulen-5-one

O
Cr
N\
> N
Oy

To a solution of 4-ethoxy-1,3-dihydro-benzo[b][1,4]diazepin-2-one {Preparation 3{A) (5 g, 24

mmol) in glacial AcOH (75 mL) was added benzoic acid hydrazide {3.33 g, 24.5 mmol). The
reaction mixture was heated to 120°C for 2 hours and was cooled to room temperature,
The solvent was removed /n vacuo by azeotropic distiltation with heptane (2x). The residue
was dissolved in a minimum amount of methylene chloride and 50 mL ethyl acetate and the
solution was poured slowly with stirring info a solution of 100 ml saturated NaHCO3/100 mL
water. Ether (150 mL) was added and the mixture was stirred for § minutes. The precipitate
was collected by filtration, was washed with water and the minimum amount of ether to give
5.89 g of 1-phenyl-4H,6H-2,3,6,10b-tetraaza-benzofelazulen-5-one. 'H NMR (CDCly) § 9.02
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O CNN Cr",N To a solution of
4-ethoxy-1,3-dihydro-benzo[b][1,4]diazepin-2-one (Preparation 3(A) (5 g,

wo4oesmpl)an glacial AcOH (75 mL) was added benzoic acid hydrezideos/co1469

(3.33 g, 24,5 mmol). The reaction mixtuf@was heated to 120C for 2 hours

and was cooled to room temperature. 25 The solvent was removed in

vacuo by azeotropic distillation with heptane (2x). The residue was

digse)ved, ina.MipIEHEMAUH afmetylenssiids ang §8cmlr ?hhyrlas 277
g& gte and the solution was poured slowly with stirring into a so utlon of

100 mL saturated NaHCO3/100 mL water. Ether (150 mL) was added

‘ and the mlxture was stlrred for 5’Fﬁﬁﬁﬁfé§°"l'ﬁ@bre0|pltate was collected

Riappiars-edether to

glve 30 5. 89 g of ,
1-phenyl-4H,6H-2 3,6,10b-tetraaza-benzo[e] ulen-5-one. 'H NMR
(CDCI3) 6 9.02 78 WO 2005/116034
7.48-7.36 (m, 6H), 7.10(t, 1H), 6.9% (d, |11- 1) 4.23 (d, 11-1), 3 60 (d, 1H)

MS 277 (M+1). Preparation 4(B) Preparasioty of 1-Cyclohexvl-4H,6H-2,3 6

10b-tetraaza-benzofelazulen-5- oNa,N 0----"N N To a solution of

4-ethoxy-1,3-dihydro-benzo[b][1, epin-2-one (Preparation 3(A) (5 g,

24.5 mmol) in glacial acetic acid (75 mL) was added

cyedRekEreeltristhopic! dcitihirarbgidel b{P riparatiomR b4k (BBrgr AiB3(A) (5 g,

mmhmﬂl)err@aeﬂoabwa%aewednm W296aden 2)RibnEReWASARC QIR dfazide
éﬁfm}ﬂ Q}l(’f% gj"@q g%‘f’) (g’Qenga):hmr Q?‘%t”ﬁ gtq?ﬁ% I%Oél ﬁours Has

% 50 ‘ml-) were added, The mixture was stirred minutes
e e e ot o

R tHE SRS W nBtE e ISRt Al Srvnidte s d R O WEE28 dedpr@bide.). The
%@ enaibd veyctaex g ﬁH%B@&%&M@*&h@H&QE@J@?MH&Bﬁ&%-me aid

"I VR idS) @28935} 591%11 oLk, 16Hb (0 g'BQthFé?a T)sne.
w@m iy

4 1H), 2. 24 d, 1H), 2.00 (m
’%?‘W”s krl Mt i 280 1 %f 44 347
(Wl 1§ex é{fhﬂ Z(@)@raﬁla%%ﬂ%%)gl@ﬁfuéﬁdmmﬂ@nymmm 3.61Im,

othiigadza-banzofedzaldnt.one FN O
‘ Preparation 4(C)
Preparation of 8,9-Difluoro-1-phenyl-4H,6H-2,3 6,10b-tetragza-benzolelazulen-5-one

r_-: : i ®
F N:\§
gk\,’\f
N

To a solution of 4-ethoxy-7,8-difluoro-1 ,3-dihydro-benzo[b][1,4]diaie;3in-2~one {Preparation
3(B) (5.38 g, 22.4 mmol) in acetic acid (100 mL) was added benzoic hydrazide (3.11 g,
22.85 mmol). The reaction was heated to 120°C for 18 howrs and the volatiles were
concentrated in vacuo. The residue was dissolved in CH,Cl, and the organic sofution was
washed with agueous NaHCO; (1x), dried (Na,S0,), filtered and concentrated. The solid
residue was triturated with a warm mixture of EtOAc and hexanes and was filtered. The

solids were triturated in 50% hexanes in ELO and filtered to provide 3.97 ¢ of 8,9-difiuoro-1-
phenyl-4H,6H-2,3,6,10b-tetraaza-benzolelazulen-5-one. 'H NMR {(DMSBO-dg) § 7.52-7.36
(m, 6H), 7.06 (m, 1H), 3.91 (d, 1H), 3.76 (d, 1H); MS 313.1 {M+1}, 311.1 (M-1}.
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N N N 20 To a solution of
4-ethoxy-7,8-difluoro-1,3-dihydro-benzo[b][1,4]diazepin-2-one

wReeparetian 3(B) (5.38 g, 22.4 mmol) in acetic acid (100 ml-pepssaderzeh1469

benzoic hydrazide (3.11 g, 22.85 mmof0-The reaction was heated to
120C for 18 hours and the volatiles were concentrated in vacuo. The
residue was dissolved in CH2CI2 and the organic solution was 25 washed
with agueous NaHCO3 (Ix), drlggjré!\é g@OAS)( jltered and concentrated.
The SO|Id reS|due Was trlturate \ i a warm |xture of EtOAc and

e peaavidie 3.97 g of 8 9 dlfluoro 1-

phenyl 4H 6H 2 3, 6 10b tetraaZ@ [e azulen-5-one. 'H NMR
(DMSO-d6) b 7.52-7.36 (m, 6H), 1-1), 3.91 (d, 1H), 3.76 (d,
1H); MS 313.1 (M+1), 311.1 (M-1). 79 C 7> 2005/116034
PCT/IB2005/001469 -80 Preparatign reparation of
2-(4-Ethoxy-2-ox0-2,3-dihvdro-benz
diazepin-1_yl)-N-isopropyl-N-(6- meth oxy- i i n-3-yl)-acetamide NN
p O\ 5 To a solution of 4-ethoxy-1,3-dihydro-benzo[b][1,4]diazepin-2-one
Preparation 3( %‘ 2 g, .9.79 mmol) in DMF (40 mL) at 0OC was added NaH
(SR BB AT 5 S TR AU FEAD S0 G S tB A o
Ad8rmamnellandeMtio Gﬂzﬂéﬁbﬁwfﬁﬂgéﬁw -{R0(6 imeitibiyong, 10.8 mmol). The
maidin-3agl sacetantiteiPrspaation A @)ufRro5f g;stehi8NIae)if-BNFr@Ehoxy-
P .W@syg.qgagmﬂo% B?@p%gspﬂgy% sdigrad, 2 398) 7 @mer@tm@ wgs%dded

ours and was dijluted with water, hrine, %rhd d(’a a
oFu'iec?ﬁt’\?vré\éva\/?/gs eda\}vrﬂ"?"&ﬁ?ﬁéa x)f%{nd uéscaonm fhse tc})tf'“ a“ﬁr'fltg wateé‘r rine,
%ﬁ@ﬁmﬂf‘%ﬁﬁ@%‘ﬁéﬁ“{M@S’@%ﬂ“aﬁﬁé‘?é'dﬂaﬁd*&n@hﬁﬁé*éﬁm organics
Rarficadted Bith brediuinep (B8R0, Citcos atatrapiepteltding vathoarsoifiation by
Q{é’fﬁfﬁr@&%m&ﬂa %@;ﬁ@%ﬁd& MSW%%&%@(R&%%& 70% EtOAc in

e enzao a
e ey 5*'0&?@&%;?61@% SR
(EPRPRY g8 (%‘em‘&éf’!" “‘? B'k?ﬁﬁtafme 7%TW QHS;@@Z 7 65 iﬂﬁ‘ 73?*?)
®BO1I(tn, 7134)(r6.0B) (M3 L), HHRY . ZA7 DB)mADD, Gr80IH), B-95 @h (BH)IB 679
(6h, 2Hh).4%08 Int011103.98. 08, Gh) 1587 1e32-0ms.8HY, H-0B68.OH)N), 1.32 (m, 3H),
PERAaIatian 5(8)

Preparation 5(B)

. Preparation of 2-(4-Ethoxy-2-ox0-2 3-dihydro-benzofbil1 41diazepin-1-yl}-N-isopropyl-N-

phenyl-acetamide

QLCH
@cj

To a solution of 4-ethoxy-1,3-dihydro-benzo[b]1,4]diazepin-2-one {Preparation 3{A) (5.0 g,
24.5 mmol) in DMF (100 mL) was added potassium bistrimethyl sifyl amide (49 mL of 0.5 M
solution in toluene, 24.5 mmol) at 0°C. The reaction mixture was stirred for 20 minutes and
was cooled to —~17°C. A solution of 2-bromo-N-isopropyt-N-phenyl-acetamide {Preparation
1{A} (6.9 g, 27 mmol) in DMF (50 mL) was added dropwise so the internal temperature
remained below ~15°C, The reaction mixture was stirred at —16°C for 1 hour, was warmed
to room temperature and was diluted with ethyl acetate. The organic phase was washed
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20 Preparation of 2-(4-Ethoxy-2-oxo-2,3-dihvdro-benzofblfl,41diazepin-1
yl)-N-isopropyl-N- phenvl-acetamide OI rCH, N N O ()-O To a solution of

W 0t5onge43-dihydro-benzo[b][1,4]diazepin-2-one (PreparatioP 3 AH0001469

g, 25 24.5 mmol) in DMF (100 mL) was&tded potassium bistrimethyl silyl
amide (49 mL of 0.5 M solution in toluene, 24.5 mmol) at 0C. The
reaction mixture was stirred for 20 minutes and was cooled to -17C. A

sohuﬂann@,ﬂﬂ;i&@ﬁé%h&i&ﬂ@%bé%&DQ@%‘&%‘?&%@‘NE FEQRIS tiogra}e% @‘\)m solid
A AT W?;@qgﬁgxdrggyylsefom s
| , below - 5 TS FESAt SR R stirred at

P61 A8 GEeRIAE WahhiRapsavdrebarviasRieita s arhivamdilete dhwithrate
et erernteatThend the rdsiplrasss was atashitit e BOrNAR 20 5THA 60R3%was
P@H’d&tB&B@ﬁ(%&ﬁﬁﬂgiv? % \M@Brl#arm@p Q{Le(i}%\s%@giymﬁgm@ndhwas
c ted, r e n solid was triturated with ether to
o P M o Bl S S e
benzo[b][1,4]diazepin-I-yl)-N-isopfIEPrRtsHchyl-acetamide as a white

RRsplghal # & BanzsionnpiEmyiedxantiStaa yesidueswas- fsttasated with

etherdgxaness Theisalidoasgceledadindiiralondagiye a second
crop of 2-(4-ethoxy-2-oxo-2,3-dihydro-
benzo[b][1,4]diazepin-l-yl)-N-isopropryl-N-p.henyI-acetamide (3.4 g). MS

380.2 (M+1). Preparation 6 Pr 10 of/[\3
2-fl-(3-Benzvloxy-phenyl)-5-0x0-4 5-g 2 3 6 10b tetraaza
benzofelazulen-6-yll-N-isopropyl-N-(6-met ox?/c-)pvridin 3 yl) acetamide 10
0-o0 aN NN O] Following the proce iribed for Preparation

4(B),2-(4-ethoxy-2-ox0-2,3-dihydro-

benzo[b][1,4]diazepin-1-yl)-N-isopropykN-(R-methoxy-pvridin-3-yl)-acetam

- ide (Preparation 15 5(A) (150 mg, O mmol) was reacted with 3-

benzyloxybenzydrazide (88 mg, 0.36 provide 129 mg of
2-[I-(3-benzyloxy-phenyl)-5-oxo0-4,5-dihydro-2,3,6,10b-tetraaza-

Following the procedure described for Preparation 4(B), 2-(4-ethoxy-2-ox0-2,3-dihydro-
benzo[p][i ,4}diazepin-1-yl)-N-isopropyl—N—(6-methoxy-pyridin—3-yl)—acetamide {Preparation
5(A) (150 mg, 0.365 mmol) was reacted with 3- benzyloxybenzydrazide (88 mg, 0.365
mmol} to provide 129 mg of 2-{1-(3-benzyioxy—phenyi)—5-oxo~4,5-dihydro-2,3,6,wb-ietraaza-'
benzo[e}azuIen-ﬁ-yE}-N-Esopropyf»N—(ﬁ-methoxy~pyﬂdin—{i—y!)—aceiamide. "M NMR {CD,0D) b
8.06 (d, 1H), 7.59 (m, 2H), 7.51 {t, 1H), 7.40-7.28 (m, 8H), 7.19 (1, 1H), 7.13 (d, 1H), 6.97 (d,
1H), 6.91 (d, 1H), 5.01 (d, 1H), 4.91 (d, 1H), 4.76 (m, 1H), 4.60 (m, 1H), 4.12 (m, 1H), 3.95
(s, 4H), 3.75 (d, 1H), 0.91 (m, 6H); MS 589.8 (M+1), 587.5 (M-1).
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benzo[e]azulen-6-y1]-N-isopropyl-N-(6-methoxy-pvridin-3-yl)-acetamide.'H
NMR (CD30D) 6 8.06 (d, 1H), 7.59 (m, 21-1), 7'.51 (t, 1H), 7.40-7.28 (m,

w@kthsnidis, 1H), 7.13 (d, 11-1), 6.97 (d, 1H), 6.91 (d, 1H), 5.8¢1(E8 8001469

4.91 (d, 1H), 4.76 (m, 1H), 4.60-(m, 1HPB2.12 (m, 1H), 3.95 20 (s, 4H),
3.75 (d, 1H), 0.91 (m, 6H); MS 589.8 (M+1), 587.5 (M-1). 81 WO

~ 2005/116034 PCT/IB2005/001469 -82 Preparation 7(A) Preparation of

N-Isopropyl-2-(5-0xo-1-phenyl- 4P5 dlhvpr%%G 10b-tetraaza- benzof
e] azulen 6- yI N phen etaml e o1 N N N 5Toa solutlon of
3 B SREeBYTP-Y Yt ot R¥ s den 0py|_N_

Rzeiembigb- (Rrkeiaiolahids) (71 14 g, 0. 187 moI) in 1. 04 L of
AcOH was added ben20|c aC|d hydrazide (27.28 g, 0.196 mol) in one
portion. The reaction was heated to 10 80C and was stirred for 4 hours.
The reaction was cooled to room eraﬁme and the AcOH was
removed in vacua to give an off-w The solid was dissolved in 1 L
of methylene chloride. The organic soI ndNas washed with 1 L of
saturated NaHCO3 solution follo e and was dried over
Na2S04. The methylene chloride & mﬁas diluted with an equal

volume of methyl tert-butyl ether and thi fré ulting solution was 15

243

concentrated in vacua to low volu auéing a white solid to precipitate.
The precipitate was collected on 3 tered glass funnel and was finsed
with methyl tent butyl ether. The solid was dried in vacua to give 81.41 g

N- IS0 he 5 d|h dro- :
I S 2T R B st ey
@&ﬁavwmmﬂe (CeEa fPB(i’ 17139 (%*SEGPB' Wéﬁ‘ét}r%f A5 vz peBpg,
benEpic7atio (ydiaki)e 628 28, QHYE 204 iBO(ematid)). 4ThE 18@8ofmasHaBER
(&b”éld)\adlvg§ dinedid) AM&@E'I‘%%‘E%H@ eoMlh 58 m@%?é Bid the

gqgn%\%cﬁh% H% _é?}vg‘ %Osé‘né FRIS d2wa dissoived | dne 1L of

10b tetraaza-benzofe azu -N-iso opy f()eny -acetami

ﬂ%%%”ﬁ?oJé&ﬂ’@%%?‘M ffﬁs 7¢Rj saturated NaHCO;,
Efvﬂhe@ﬁwwm@s@ﬁwmr@g over Nagso4 The methylene chloride solution was

lenge fftlad letiazepinrie ) iiso prepylyN-pbemd-deetronde {Rusnartion
%@4&%@%&% mmmersaeﬁg ish-Shagn 9%?&@9%%%%1&% e

mo)). Purjfication by medium ressure chromato r})){ uti
}é orf-butyl

co 98&88{‘ ézrga]%rrefi &n@%agg &s_ednwath methyl | ether The

sohd was dried in vacuo to give 81.41 g of N-isopropyl-2-(5-oxo-1-phenyl-4, 5~dihydro-
2,3,6,10b-tetraaza-benzolelazulen-6-yl}-N-phenyl-acetamide as a white solid. 'H NMR
(CD,Cly) § 7.57-7.35 (m, iOH),‘?.Z? (br s, 1H), 7.21 (br s, 1H), 7.10 (&, 1H), 6.87 (d, 1H),
4.89 (m, 1H), 4.19-3.99 (m, 3H), 3.53 (d, 1H)}, 1.03 (m, 6H); MS 452.3 (M+1), 450.5 (M-‘l).

‘ . Preparation 7(B)
Preparation of 2-(1-(2-fluorophenyi)-5-oxo-4,5-dihydro-2.3 6,10b-tetraaza-benzofelazulen-6-

yh-N-isopropyl-N-phenvi-acetamide

Foliowing the procedure described for Preparation T(A) 2-(4-ethoxy-2-ox0-2,3-dihydro-
benzo[b][1,4)diazepin-1-yl)-N-isopropyl-N-phenyl-acetamide (Preparation 5(B) {200 mg,
0.527 mmo!} is reacted with 2-fluorobenzhydrazide (81 mg, 0.527 mmol). Purification by
medium pressure chromatography eluting with a solvent gradient (CH,CL to 3% MeOH in
CH,Cly) provided 180.2 mg of 2-(1-(2-fluorophenyl}-5-oxo-4,5-dihydro-2,3,6,10b-tetraaza-
benzolelazulen-6-yl)-N-isopropyl-N-phenyl-acetamide. 'H NMR (CD,Cl) 6 7.73 (m,1), 7.64
(d,1), 7.91-7.18 {m, 8), 7.12-7.00 {m, 2), 6.83 (d,1), 4.96 (m, 1), 4.23 (d, 1}, 4.06 (d,f), 3.80
{d,1), 3.58 (d,1), 1.09 (d, 6); MS 470.3 (M+1)
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‘8(A) Preparation of preparatmn SUZ

CH2CI2) provided 180.2 mg of
2-(1-(2-fluorophenyl)-5-oxo0-4,5-dihydro-2,3,6,10b-tetraaza-

WHepiesitdedulen-6-yl)-N-isopropyl-N-phenyl-acetamide. 1H NNMIROGDRRGIEN 469

6 7.73 (m,1), 7.64 30 (d,1), 7.91-7.18 (#3-8), 7.12-7.00 (m, 2), 6.83 (d,1),
4.96 (m, 1), 4.23 (d, 1), 4.06 (d,1), 3.80 (d,1), 3.58 (d,1), 1.09 (d, 6); MS .
470.3 (M+1) 82 WO 2005/116034 PCT/1,B2005/001469 -83 Preparation

3,6,100 aaza-benzo elazulen-6-vl

Db-letragz ,..,. Olelagzulen-6-yl}-

s ?ﬂoxx.fgé

1- cyclohexyl 4H 6H 2 3 6, 10b tetraaza-benzo[e]azulen-5-one (Preparation
4(B) (100 mg, 0.354 mmol) in DMF (10 ml-) at 0C was added NaH (60% in
oil, 15 mg, 0.372 mmol). The reacﬁ@@ irred at OC for 30 minutes,
was cooled to -10C and 2 10 R:o
bromo-N-isopropyl-N-(6-methoxy-pyridin;3-yr)-acetamide (Preparation
1(B) (107 mg, 0.372 mmol) in DMF{(1 n I-ﬁas added. The reaction was
stirred at room temperature for 24 h ahd w3s diluted with water. The
agueous solution was washed with Ac3x). The combined organic
solutions were dried (MgSO4), filtered"and concentrated. The residue was

purified by medium pressure chromatography eluting with a solvent

gradiantioh 06? E@&&&ﬁaw& 35, 101Q0%a B INEI 19 PIRVIBERE fo R Makhtion

I-5-0 10b- .
Qg%aaza &nzo gazu gy Tdﬂyl ?)a% ghéma&a?ﬁjg oy 6}9r'|4’d‘|’?1°§ cyB Atet
A&V reé%eﬂ ﬁaé %*'ﬁd ?‘ﬁsc(fﬂf eI T’%%Ceﬂ e31); 8. Frdd;

brefoNISPropyt- MyS-4nehéry; Y- 3-BPa(etBird s FéEpéditand (B)3 20Nt taB72

. o1 BroNEdh Hi)) Wa83daa HHih red@cktwdd Biirds83t bt teiodiilird B824™, and

Prep aration aratlon

Er?inmwﬁgn)&wgr%gggeﬂ @A 93'1 and concentrated The residue was purified
eylrwbirtétra@zair%ﬁmm&)aﬂéw@lviwrtém@wmr@th@lﬁyn%c@@m ielbexanes
tool twad R for pradisresdaset e d-for RIeRaaB XX B45)dihydro-2,3,6,10b-
i'el?é’é%é"ﬂ@%%{é‘]‘é&@bh %L§’)6P‘1995 Zag”ymf@%ﬂ%%p 91%]?%—%‘-’;;%5&%% H NMR

Euanta Sl Fgaetaﬁﬁqﬁ“’%‘sﬁep!rﬁt%ﬁgvft (Rof o2y 20

8.326. rﬁ*ﬁv\o?)%ﬁxw)rﬁmb%téﬁ (ﬁyt%dh!ﬁw?ﬁ@e@guﬂé*bﬁr%?ﬁmowhﬁtﬁﬁ &utiniy 2.03-
With (a0 styen6g (et (GIEC 12-01 3404 Me@ii) GHZ@#Q)SE!;W&!&&D@G(&M
m@(,@-{g cyclohexyl-5-oxo-4,5-dihydro-2,3,6,10b-
tetraaza-benzo[e]azulen-6- yl) 'SOQVQB% henyl-acetamide.'H NMR

CDCI3) 6 7 62 30 7 31 ﬁm 9) 4 5 0(d, 1),3.91(d, 1), 3.76 (d,
5 6 10b-tetraaza-benzolejazulen-6-yl)-N

%EQuﬂu(é% Wi ¢ @bl ?’ﬂre]a%}eém s%id?.oﬂn% msﬁéé)whﬂ% B3 M cibined

h ron

sogroggl N~ Qhenyl acetamld
Following the procedure described for Preparation 8(A), 1-cyciohexyl-4H,6H-2,3,6,10b-

“tetraaza-benzo[elazuten-5-one (Preparation 4(B) (640 mg, 0.226 mmol) was alkylated with

2-bromo-N-isopropyl-N-phenyl-acetamide {Preparation 1(A)) (580 mg, 0.226 mmol).
Purification by medium pressure chromatography eluting with a solvent gradient (CH,Cl, to
4% MeOH in CH,Cl;) provided 668 mg of 2-(1-cyclohexyl-5-ox0-4,5-dthydro-2,3,6,10b-
tetraaza-benzo[elazulen-6-yl)-N-isopropyl-N-phenyl-acetamide. 'H NMR (CDCl3) & 7.62-
7.31(m, 8), 493 (m, 1), 4.10 (d, 1), 3.91(d, 1), 3.76 (d, 1), 3.45 (d, 1), 2.85{m, 1), 2.18 (br.
d., 1), 1.91 {m, 2), 1.69-1.11 {m, 7}, 1.06 (m, 6); MS 458.4 (M+1).
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d., 1),1.91 (m, 2), 1.69-1.11 (m, 7), 1.06 (m, 6): MS 458.4 (M+1). 83 WO
2005/116034 -84- PCT/IB2005/001469 Preparation 9 Preparation of
wBenzdo2s(8 9-difluoro-5-oxo-I-phenyl-4 5-dihydro-2 n 6 lob {&tiaarmes/c01469
benzofelazu Ien-6-vlI-N-isopropyl-acetar‘ﬁlﬁe \N~ FNp FIN~NN 5Toa
solution of KHMDS (0.5 M in THF, 16.6 mL, 8.33 mmol) at 0C was added
8,9-difluoro- 1-phenyl-4H,6H-2,3,6,10b-tetraaza-benzo[e]azulen-5-one
(Preparatlon 4(C)(2.0g, 6.4 mmcp])éflag% @0 mL). The reaction was

Q]C fgréBS n]lg éegsﬂwas e_%xo tlno Eog ﬂnéj asolutlon of

hours and at room temperature for 24 hours. The reaction was quenched
with a pH 6.8 buffer and the aqueous solution was washed with EtOAc
(3x). The combined organic solutiops we ashed with brine (4x), dried
(Na2S04), filtered and concentratml ieation by medium 15 pressure
chromatography eluting with a solvent gradignt (CH2CI2 to 3% MeOH in
CH2CI2) provided 2.01 g of '

N-benzyl-2-(8,9-difluoro-5-oxo-I- phenyl- d|hydro -2,3,6,10b-tetraaza-

benzo[e]azulen-6-yl)-N-isopropyl- ’ .'"HNMR (CD2CI2) S

5 7.60-7.17 (m, 11H), 6.75 (q, 1H), 4:85 438 (m, 4H), 4.10 (q, 1H), 3.60 (q,
1H), 3.41 (s, 11-1), 1.21 (q, 3H), 1. 13 (q, 3H); MS 502.4 (M+1), 500.3

I ratl
Ve ASERS G, st g os msgonos
A G S e A KRN TR (RreParaf Bl (G 14

1rrmféhylwf 644-23, 6 e Clactéstrarascs ez [€1a 2o 86 +Hiores (Poe pasitinn -

10 4&y, %u(ae@ugodeammemmd&lltm @Q&mﬁ:@b%&%ﬂ@ﬁ%dﬂ@ﬂ%?ﬁg g,
N e oo Ak e e op s i 4 0 o2 oy
roomr}e Heralur or 24 hours. The reaction was quenched with a pH 6.8 buffer and the
aqueous solution was washed with EtOAc (3x). The combined organic solutions were
washed with brine (4x), dried (Na;$Q,), fitered and concentrated. Purification by medium

15 pressure-chromatography efuting with a solvent gradient (CH,Cl, to 3% MeOHM in CH;Cly)
provided 2.01 g of N-benzyl-2-(8,9-diflucro-5-oxo-1-phenyi-4,5-dihydro-2,3,6, 10b-tetraaza-
benzolelazuten-6-yl)-N-isopropyl-acetamide. 'H NMR (CD,Cl) 8 7.60-7.17 (m, 11H), 6.75
(9, 1H), 4.85-4.38 (m, 4H), 4.10 (g, 1H), 3.60 (g, 1H), 3.41 (s, 1H), 1.21 (q, 3H), 1.13 (q,
3H), MS 502.4 (M+1), 500.3 (M-1).

20 _ | Preparation 10

Freparation of N-Benzyl-N-isopropyl-2-{5-oxo-1-phenvl-4,5-dihvdro-2.3.6 .1 Ob—tetraazé-
benzolelazuien-6-yi}-acetamide

| ©‘§
Cr

To a solution of 1-phenyl-4H,6H-2,3,6,10b-tetraaza-benzofe]azulen-5-one (Preparation 4{A)
25 {30.0 g, 108 mmol) in DMF (200 mL) at 0°C was added NaHMDS (1.0M in THF, 13.6 g, 118
mmol} and N-benzyl-2-bromo-N-isopropyl-acetamide (Preparation 1(C) (35.2 g, 130 mmoi)
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WO 2005/116034 PCT/IB2005/001469 -85 in DMF (25 mL). The reaction
was stirred at room temperature for 24 hours and was diluted with a pH

wo . Bymrosphate buffer. The aqueous solution was washed withget)ikod@ o149

10

15

20

25

(m, 1H), 7.62 (m, 4H), 7.52 (t, 25 2H], 43

The combined organic solutions were w&8hed with brine (3x), dried

(Na2S04), filtered and concentrated. Purification by medium pressure

chromatography eluting with a solvent 5 gradient (CH2CI2 to 12% acetone

mﬁt@%nt Mgt 8, 9,85 Rihehzylh-soron

oxo 4(?5 dihydro-2.3 6,10 te%tér/aoa??f 26 e3a£°d|%‘h*€%?£8é’taﬁﬂ”“‘ed
&‘Eﬁf&*r%eé’%ﬁ& 7 ‘@?mﬁ%ﬁﬂrm wasavaRhet Mith B®AC(9H). The

A 1mm§ erg@mo@pgng@ye(wesileﬂwltm MrnertiiidiieP (8psgationidikd Bnd

Prepauatinedofriiiaapsa pyl Medrmedsams BB e wPBeBvLA

il é\ﬁwﬂﬁ(}g%r%%g%qgu{%@%@ &W%@)‘%&%Qd@ ylg 5‘ CF &F‘E‘%'éjz%] N- rsoprolt\:»lyﬁ) 2-(5-

1 5‘ﬁ e AR O o S A e e AT AT SRRl ONMR
A{&D6.65 §47 53 (Mrdbl) BN TR0! ) BEDE WA, Aot 04, (50% 57 (m.

ol H3201imgn. 230 mmol). The reaction was stirred at OC for 30 minutes

and isopropyl-(6-methoxy-pyridin ar%Igrmwe4Preparatlon 1(B) (6.21 g,

' 2§ Q mmol ﬁst added The reaction was stlrred at room temperature for

IHSIOXY-1) '_ pre e X0 i*.‘..f. ’| 'h dro-

wrth water drled (MgSO4) flltered and concentrated Purification by
medium pressure chromatography.celyting with a solvent gradient (2%
MeOH in CH2CIZ to 8% MeOH in CH2Q Z),]provided 8.16 9 .of
N-isopropyl-N-(6-methoxv-pyridin-3-yl)-2- =0x0-1-phenyl-4,5-dihvdro-2,3,
6,10b-tetraaza- benzo[e)azulen-6-yl)- acetjide.'H NMR (CD30D) 6 8.10

. , 2H), 7.19 (t, 1 H), 6.94 (t,
2H), 4.82 (m, 1 H), 4.52 (d, 1 H), 4.16mv-1H), 3.96 (m, 4H), 3.79 (d,
1H), 1.02 (m, 6H); MS 483.3 (M+1), : .(f\'?l-l). 85 WO 2005/116034
PCT/IB2005/001469 -86 Preparatio Preparation of -
2-[1-(3-Hydroxy-phenyl)-5-0x0-4.5- dihvdro 2.3,6 10b-tetraaza-

b@%%ﬁ’%{)@ﬁﬁ% INA%?PEO%H'B‘DQW %%Fz% \é\iladz%ign 5-one (Preparation 4(A)
(6.05 g, 21.9 mmol) in DMF (120 mL) at 0°C was added NaH (60% in oil, 920 mg, 23.0
rmmol). The reaction was stirred at 0°C for 30 minutes and isopropyl-(6-methoxy-pyridin-3-
yl}-amine (Preparation 1(B) (6.21 g, 23.0 mmol) was added. The reaction was stirred at
room temperature for 24 hours and was diluted with water. The agueous solution was
washed with EtOAc (3x). The combined organic solutions were washed with water, dried
(MgSO0y), filtered and concentrated. Purification by medium pressure chromatography
eluting with a solvent gradient (2% MeOH in CH,Cl, to 8% MeOH in CH,Ch) provided 8.16 g
of N~isopropyl—N»(6~methoxy—pyridin'-&yi)—2-(5—ox0~1~phenyl~4‘5-dihydro-2,3,6,10b-tetraaza»
benzo[e)azulen-6-yl)-acetamide. 'H NMR {CD30D) 6 8.10 {m, 1H}, 7.62 (m, 4H), 7.52 (t,
2H), 743 (1, 2H), 7.19 (t, 1H), .94 (1, 2H), 4.82 (m, 1H), 4.52 (d, 1H), 4.16 (m, 1H), 3.96 {m,
4H), 3.79 (d, 1H), 1.02 (m, 6H); MS 483.3 (M+1), 481.1 {M-1).
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N O NN 1~NN 5 off To a solution of
2-(4-ethoxy-2-ox0-2,3-dihydro-benzo[b][1,4]diazepin-1-yi)-N-isopropyl-N-

wohemykansiamide (Preparation 5(B) (177 mg, 0.466 mmol) in glagigd2005/001469

acetic acid (4 ml-) was added 3-hydroxgdenzhydrazide (90 mg, 0.591
mmol). The reaction was heated to 120C for 3 hours, was cooled to room
temperature, and was concentrated in vacuo. The residue 10 was
triturated with 50% Et20 in hexapes and the solids were filtered. The
SO|IdS Were dlssolved in CH2CI a?f’cﬂﬁé"Brg%nlc squtlon was Washed

mﬁr%@rmmwmmm&m@umm-
2,3,6,10b-tetraaza-benzo[e]azulen-6-yl]-N-isopropyl-N- phenyl-acetamlde
'H NMR (CD30D) 6 7.74 (s, 21-1), 7.56-7.18 (m, 10H), 6.91 (m, 11-1),

the procedure descrlbed for Prepa at A), 1- phenyl -4H,6H-2,3,6,10b
20 tetraaza-benzo[e]azulen-5- one‘r: ardtion 4(A)) (5 0g,18.1 mmol)
was alkylated with tert- butyl bromo
Trituration with Et20 (100 mL), he
provided 3.13 g of (5-oxo0-1-pheny[~f
benzo[e]azulen-6-yl)-acetic and tertZbutyl ester. 'H NMR (CD30OD) b 7.68

(T A DiuToB O 284-e(mxyhtpxd-2 3-(iny Ra-35n 2[R R (1] dibbe nO0By(HNIsoprdp@eN- -
@we%ﬁ)a&%n@e%ﬁféﬁa:%t%ﬁ &eb) J(Hh %83 28dthrotylin éaé’@a(ac&ﬂe-!&id'\(ﬁm was

1 Rar 14 Preparation of o
%9,- Fohext ane’@’arﬁ 2 i gg%(gs § b Ay oil)ﬁ‘ B R Gl feated to 120°C

é%?dr%ﬁe%ars 9%&@@?’@98?‘@%%@)(”% W@q‘@e“dﬂ W/*a% Thadesipue
Iwasrbinirssebvaim o4 EBDninoiExdhes reddtionoitixivee: Villisdue itedsalids B@re
eréeemlmn a Eneﬁ@&fa@gdmb@ur@.mgwgcbwmmﬂm@ ey

el 4%?‘!&%5'%9&%%5%?%‘?%9 ?%fﬂré %rh qr"‘é%g 6&%9&@%‘?‘8 g Sipydro-

anecarbo% ic aci razr

e e ot HrHIR (o)
DA (1M dad)-3-SnTcth () - 300N EIQIHENYEA 3-86iHydidiR 83B-106-fetrakdkz3-98 (d.
benzafalazulen-bepliraeefjc acid Step A: f4-(1
H-indol-3-ylmethylene)-5~oxo-1-gj}ggy,léﬁ§;qig1vdro-2 3 6 10b-tetraaza-

Preparation of (5-0x0-1-

henyl-4 5-dihydro-2 3.6, 10b-tetraaza-henzolelazulen-6-

acid tert-butyl ester .
Following the procedure described for Preparation 13{A}, 1--phenyi-4H,6H-2,3,6,10b-
tetraaza-benzolelazulen-5-one (Preparation 4(A}) (5.0 g, 18.1 mmol) was alkylated with tert-
butyl bromoacetate (2.84 mL, 16.9 mmol). Trituration with E£O (100 mL), hexanes {30 mL)
and EtOAc (10 mL) provided 3.13 g of (5-oxo-1-phenyl-4,5-dihydro-2,3,6,10b-fetraaza-
benzolelazulen-6-yl)-acetic acid tert-butyl ester. 'H NMR (CD,0D} 5 7.68 (d, 1H), 7.60-7.51
(m, 4H), 7.43 (m, 2H), 7.23 {t, 1H), 6.99 (d, 1H), 4.86 (d, 1H), 4.44 (d,1H), 3.99 (d, 1H), 3.83
(d, 1H), 1.36 (s, 9H); MS 391.4 (M+1), 389.3 (M-1).

Preparation 14
Preparation of Cyclohexanecarboxvlic acid hydrazide .
To a solution of methyl cyclohexane carboxylate (12 g, 83.9 mmol) in MeOH (50 mL) was

added hydrazine (6.3 mL, 1.67 mol}. The reaction mixture was heated at 65°C overnight.
The reaction mixiure was cooled to room temperature and the resultant solid was collected
by filtration and was dried in vacuo to give 4.0 g of cyclohexanecarboxylic acid hydrazide.
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5 benzo[e]azulen-6-yil-acetic acid tert-butyl ester To a solution of
(5-oxo-l-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-benzo[e]azulen-6-yl)-acetic

w@ciddersmatyl ester (Preparation 13(8)) §3 .66 g, 9.37 mmol) irptofusneuédd 460

ml-) was added 1 H-indole-3-carbaldeh e (1.63 g, 11.2 mmol) and
piperidine (2.78 mL, 28.1 mmol). The reaction was heated to 110C in a
Soxhlet for 10 hours and was stirred at room temperature 10 for 24 hours.
The precipitate was filtered and veaswasiaadh kvith toluene to provide 6.47

q:’pe arat n of [4- ‘E -lndi— - fmet i 50x 1 D) e l‘45 dihydrp-2.2 61b tetraa a—
-TNOOIF3-YIME -570X0-1I-phe ; yaro- 6-1T0b aaza-n

-’;ﬁ’u".' PLHEHEEWIRERNEAR tert butyI ester. MS 518 5 (M+1) Step B:

Qgﬁaw‘e@-@_ﬂ&@@%ﬁg @é}tdat@ﬂyl ester Followmg the procedure

scried f 4- ( s eth _
j)%o%g 8§|ny &'f—g%,ﬁ%m(f e“}‘h%t%&ﬁé ré%?g %en%g azu enfeg-zhfen X 1¥8 -acetic
&54 t@?tbﬁﬂtﬁ%%ft@fe@?@m 98 DS W3S t@aﬂb@dqweeﬁj% (50vAR gdded
for 3 Hears carB0GH Tdee t6Sidutt RasmdissuhppkiiniEe (PAS and 26asmvashdte
wititaaueaiieNEGE h (bdcand benge(be) 1mmwzgsﬁﬂwima@eaétﬁt%m

| 5@%@% Hesdane: §%e%§tge§e91m Ve Sl b i g o

ro-2 3 tetraaza enzo elazulen-6-
e ol el St P RV BSHRSES a6y 9t 2erppnolelazuien-
P33-aa® aeid bRy Fsten, M$§18.384¢M, 2H), 6.98 (M, 1H), 6.89 (m, 2H),
475 (d, 1H), 4.43-(d, 1H), 3.82 (t, 1H), 359 (m, 2H) 1.22 (s, 9H). 25 Step

yTr4,5-dihydro-2,3,6,10b-tetraaza-

[ o b
| E@H%fa é%aewsiwpﬂew@%far@wm@n@t:)téﬁqn B4y 18-1Behing)étnylene)-5-

Gkﬁﬁdtﬂdr&Tmﬂ-dtWﬁﬁ) -30, 6 dole TR 9db 1tk jLuler3emrudatid Bed RACHRN ester
\ sglrgeﬁ kg (?vgb%a@asﬂﬁtsatwetﬂfnﬁ gtpht(t:% P4 NAR CRBERNHALEDdRue was
e e S R T T e
mﬁhetﬂzr@aﬁjjr%@fa@@@gﬁ@e@fj and concentrated to provide 4.26 g of [4-(1H-indol-3-
[Maththi ciob:d- ety :S-dialrb pheayiod; Bidihyder2 B 2 0brelypazeatic acid
b@ﬂﬁ@tﬁ]@@weg%ﬁm@ 8518755\ R~1) %%Gz RO A, ?9zés(m1HDf)77r71%
BIARAI B R RS
6034 -88- PCT/I82005/001469 Biological Assays The utility of the
compounds of the present invention as pharmaceutically active agents in

thedregmmenteforeiahalicidiseasesHongia ssintarsieationaddereinabove)

K30 5,99_@' Ularky mammals (e.g. humans), is demonstrated by the
m ounds of the gresent invention in conventional

jgsaaféuéﬁa %Lﬁ}-ﬁ dolssyimethyll-o-oxo-1-phenyi-4,5-dihydro-2,3,6,10b-tetraaza-

benzo[elazulen-6-yil- acetic acid tert-butyl ester (4.26 g, 8.19 mmol) in CH;Cly (27 mL) was
added TFA (9.5 mL, 0.123 mmol). The reaction was stirred at room temperature for 8 hours
and was concentrated in vacuo. The residue was dissolved in CH,Cl; (50 mL) and Ef,0 (15

mL}) and was stirred for 24 hours. The precipitate was fiitered and was washed with ELO to
provide 2.33 g of [4-(TH-indol-3-yimethy!)-5-oxo-1-phenyi-4,5-dihydro-2,3,6,10b-tetraaza-
benzofejazulen-6-yl}-acetic acid. 'H NMR {DMSO-dg) & 10.79 {s, 1H), 7.70 {d, 1H), 7.54-
7.38 (m, 7TH), 7.26 (d, 1H), 7.17 (m, 2H), 6.98 (t, 1H), 6.88 (m, 2H), 4.90 (d, 1H), 4.49 (d,
1H), 3.82 (t, 1H), 3.59 (m, 2H). :
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assays described below. Such assays also provide a means whereby the
activities of the compounds of the present invention can be compared

wavitivthaeastivities of known compounds. The results of these pompRLIsOmS 460

are useful for determining dosage level88-The compounds of Examples
1(A)-7 above were tested in the CCK Receptor Binding Assay 10

~ described below, and the IC50 values for these compounds were found to

be in the range of from about )ddit@iahaisl,425 nM under the
conditions gf tﬂ? yc??ké/ﬁThe co P%A%B%%EZ xamp I%sasléA 7 aboyca}{v g&we

also tested in ec p‘for unc ssay eSCI’I OW d

AREETBMe MRS} SLMEIRONT BiRsRSPS AhiehPIE MRS KLIRISRARG S NEre
fanindist@dacuntiyerangelofefmiabosit SAsTMtsialEguyB0ediiyrider the
%9%61%@ SfiHal-asstihvdiada hot%%ﬁglsﬂyrhé%&rlawmo&@ dingvivo
fassa g %teJlg};!pw% dhna%affmé CPn} Olzjar}nesa\r/l\ée ere é{ﬁ}?&s f the
r%ss fanee repgre Hom (eﬁy'%) If’s%a‘fwere sta‘% trans acted and

éﬁ@%@#@éfh@mﬁ%aﬁwww %W@@?&Wfthééql%%ﬁﬁ%@é’%re
preparedddhe anelf-Fiiaskoipeisinepelistngoeterationoxgast i@!s.

forec H&ﬁé@i@i%@@@am@%m@ WéleanseuenEatitukrEiepk BMdidPAssay
%escf?ﬁe (gin EGT'A}\ (Fn va?t?e%l%ptl%g % Eﬁa@%@réf&;ﬂg Hgsn the range of
benzami 7m %acnracm ml leupeptin, 5 mta rotinin).

ﬂﬂ@@m@W.&éﬁ%ﬂ%zﬁmf@gem%ee@nsﬂwa@f ¥ SH BRI uncs of
Brampesdidgamivencihaisndeiéhindhariifdetaselitnnfarctinog dveayPpscribed
GRIUFMdaatied, LAAMX ot AGitas IEoninuiRsishhRIHper BatMEsSvere found
%&ﬂ@éfﬁ ed to.nev ibeanesihen m[ﬁhaémqmr@wﬁ gsr%q,mwtﬁa%t assay.

e pe et was 25 resuspended in 5 ml binding u e_r mM HEPES, pH
7.4, 5 mM-MgC 12898yt knle (G KL Rpcer *FA2Y 00 pg/mi
benzamldmd@%g"‘#mmﬁﬁém’fé@ﬁm @gmu@fiﬂdéﬁﬁrassawsmmwﬁyamﬁe
prefeiaceaaaTHEHoR wasweieraineanisogdra LA dSsoignther human or rat
lstermination eémme;@m%)e E@%QW@Q} eﬁéayrwﬂésn%ﬁ@gmgg ﬁ@li@tmg
96 well format u % d A 30 Jece tors%onr § %ayon Ufer (1 mM
GRS t8tr ?‘ﬁ R mrefﬁflnp%P Rdiny IR eg[' 2scribed
&sHve) p@'ﬂxﬁ@ﬂ Puh raweqmwm@mwmﬁ)?o% a@mwmaw@'aﬁutea R ol
mmgﬁp@fw@n%épm’q egan Wﬁﬂﬁ?!ﬂﬂd@&@r@tﬁﬂg assRyPplatersuifiathe cells
thely final, o SR mgw%%én% Qu%ﬂe,ryxh &&deé%lc&g@e

( mers a Was buffer an | added to

é%ﬁ%ﬂ%ﬁﬁ'&f’%ﬁﬂ%’hﬂ‘a@&ﬂ@ ¥5F Mo ’r%@laggt?éy’%‘% fﬁg?é%a\ﬁawas
iftenfered tatrandol o 1Beminutey MPPBeALE SHiendAgintrisJbeifieiet was
eemmaﬁwmmwwﬁmmmmnﬁﬂmrm HamvestegdRaclkeard NaCl, 5

% E]:, E%%@&Eé&gnﬁmr%e gg%%éﬁﬂa%os%@rﬁ%qu 5

was e wash buffer (20 mM 88 W
MW@E@O’E)O&%@Q‘G'B@%@E%OE‘?ﬁﬁﬂ“ﬁ/\ﬁ@l‘?e%ﬁ'ﬁﬁ@BE:‘hﬁvPi%& 1
MklenGBAgrpibsad KitAfiercdrying, the plates were counted by the Trilux

1450 Micrghetanfing-Wallass Patereiena sl wardisind:sasanires EOsm
Sr(e)gtélg rrg)tgr (Iig Egr rﬂhnrr?aln%&(vﬁ %eptors of membranes in 200 gl of binding buffer
(described above) par well. Unlabelied CCK-8 {Sigma) or compounds were diluted in

binding buffer and 25 P! of each were added to the assay plate so that their final
concentration range was 10 UM to 0.01 nM. ['*°)}-CCK8 (Amersham) was diluted to 0.75 nM
in binding buffer and 25 p! added to each well (final concentration is 75 pM). The assay
piatés were incubated at at 30°C for 75 minutes with gentle shaking. Nonspecific counts
were removed using a Packard Filtermat Harvester (Packard 96-well Unifilter plate with
GF/C membrane presoaked in 0.3% PE!) and washed with cold wash buffer (20 mM
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CCK Receptor Functional Assay 5 To determine functional agonist activity
of compounds, calcium mobilization was measured by the FLIPR

wfhwospmmtric imaging plate reader, Molecular Devices Corporati@fnp2065/601469

Sunnyvale, CA) in CHO cells that stabt§%xpressed either human or rat
CCK-A receptors. In a 384-well black/clear-bottom poly-D-Lysine culture -
plate, 15,000 cells in 50 pl medium were plated per well and grown at

%EQ&%"@ Cﬁﬁ%i%eowg & 38 llW@@rﬁhgﬂ ) SENRNES g, th

[oadé lecular Probes

loadi
E‘G&‘ér‘f@“fﬁ%‘ﬁﬁﬁEér‘*&éﬂlﬁ‘elﬂ‘ﬁ'\’#%’%g%?%gﬁ f e AR ARG g
BRgpHAah R Balfhvewd € dkteBonfibiag Z04AM Hepes, pH 7.4, 1 mM

CaC12) with 0.74 mg/mlgrelenseid( Sigkatomnaasessgding to the

manufact eaaéqﬁm&%m %g&%!%&fﬁ{sap&mwsﬁdioega&h%Bma%.zf;was

5% CO2. § ates were assembled that contai

SN O 155 S TR P oI BT HAER HB o 8 Segporatn.
Compowahel WAS indadel eola i ytablaeeressiibe it ﬂwgpe@ﬁ@g@%éﬁeceptors
naRgBMeS) Likodd it rNapHD IR R Rranalysiss, G by al Bo svuerdium

‘3«%9%%!{%%%&%9 E%[ﬂggﬁﬁgt RFRTESORWALE o ARGHNIRKE MHGing medla the

Sprague-Dawley rats (274-3 s were acclimat o an auto
i 50 S MR OCLATIT L - LC e Ig UoEr b, Elee

WEGhtisercHiedaatto B &liey @Q?a%?é“{éﬁ?lé&@ﬂ”b)?%rﬁﬁﬁ'fér%ﬁ%‘i‘tﬁt
lsd@mnlautamaaISpHmmadmeQacmmmmmersm pffcties etdt Koyoks.on
ﬁ%%(’?&%ﬁé%aﬂﬁfééﬁ‘m@ LU WVETE INER Rt 1805 Bbur at 37°C,
€ ropylene glycol, 1 ml/kg + saline, 8 ml/ ng‘%;otﬁ%t Omp und
/°1§Om§fk§ eI SRR s e SRS SRR e
wemsneodit okt it LRRIB: feloing! Bl aloack F@ﬂ‘@aeﬁﬂt\*@étﬁﬁféﬂ‘# B8Ry
WRESeMpartE hyapaireeritritish iardeteaning s tatisticahsigioifiodiiden analysis.
hetween aroMRs MoHse ek addepEmpeiingAssay Male C57131/6J

mice, approximately 8 weeks old, wer fzilsked for 18 hours and then orally
administered vehicle (0.5% methyﬁéﬁ%sego 1% Tween 80) or

compoundvizie Sors@uadle WeeRE TIPS JRRGIPRAIDUSH 18 PatfyiBRated food
2nBike was stsechfor Antrap esitessesdnt systad oviensitidival wegip enmipcpmotor

d&ﬁﬁty@m@em Qnkeiay lawm@tgmm&zmd 10-rFakaRainiRr atiaRaa
ml(or%”hept‘é‘g”mété%‘r 0” féﬁﬂz?’eos%“ gg tl%b?a ice;. %é&}!ﬁ%@%’mn aPo

ere SaCTI ICG b cerV|c |slocat|on an ders were removed

aﬂﬁbp\ﬁéﬁﬁr?éé(eﬁ%(?m@éew@élPo’%&é‘rséﬂ’i‘ﬁtﬁﬁ'&’WéPé ‘g EPMRRRFY) 2

- Grglihpach8BdmispyleAd mimtmém@mq@saheﬁeq@mﬁsmﬂ@dmm%wﬁ the

HB@?&J&%@ dHVWAERSIQRNAAMERRRANYBRWES 280PdistBO3MIBEN t-test to determine
oa:’trlﬁu ?61'51400 a%égge&@mowgat is claimed is: 1. A compound of
Mouse Gallbladder Emptying Assay
Male C57BI/6J mice, approximately 8 weeks old, were fasted for 18 hours and

then orally administered vehicle {0.5% methylceliulose/0.1% Tween 80) or compound. A
vehicle of ethanol/propylene glycolfHz0 in a ratio of 2:3:5 was used for intraperitoneal
{i.p.) administration of compound. A dose volume of Sul/gm body weight was used in
oral administration and 1 mifkg in i.p administration. After 30 minutes, the mice
(n=5ftreatment) were sacrificed by cervical disiocation and galibladders were removed
and weighed. EDs, values for gailbladder emptying were determined by Graphpad
Prism. All treatment groups were randomized using the program

www.randomization.com
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5R20 NxRallR3 BSA10E Ri~G (l) wherein A, B, X, D, Eand G
are independently -C(R5)- or -N-, 15 with the proviso that no more than

wiviAsB4 X and D are N at the same time and at least oneifand<aoi4co

is N; R' is selected from the group cons%@mg of (C2-C6)alkyl,
halo-substituted(C1- C6)alkyl-, (C1-C6)alkylamino-, di(C1-C6 alkyl)amino-,
(C1-Ce6)alkylamino(C1-C6)alkyl-, di(C1- C6)alkylamino(CI-C6)alkyl-, aryl,
aryl(C1-C6)alkyl-, heteroaryl-A, heteggapkA(C1-C6)alkyl-, a 20 4- to
7 membered partially or fully saturated heterocycle-A, a 4- to 7-membered
F't"’%dfycgJ ”ﬁﬁ? 'saturated heterocyclyl-A(C,-C6)alkyl- and a partially or
fuIIy saturated (C3- C7)cycloalkyl(C1-C6)alkyi- and, when neither of R6
and R7 AscpineaytithetPgtmd® {§ selected from said group and a partially or
fully saturated (C3-C7)cycloalkyl; whege heteroaryl-A is selected from the
group consisting of thienyl, thiazolyl, 25 |soth¢azolyl indolyl, 2-pyridyl,
pyridazinyl; pyrimidyl, oxazolylfuran zolyl, isoxazolyl, quinolinyl,
isoquinolinyl, benzothlophegnf ofuranyl, Wazmyl and pyrazolyl, and
the partially or fully saturatdbl heterpcycle-A cted from the group
consisting of pyranyl, morpBslii tetrghydrofuranyl, and where the

aryl, heteroaryl-A, partially or fl‘?ﬂy satsgate heterocycle-A or partially 30

or fully saturated cycloalkyl group or portion,Bf a group is optionally
substituted with 1 to 3 substitue ndently selected from the group
consisting of halo, (C1-C3)alkoxy-, halo- substituted(CI-C3)alkoxy-, -OH,
(C1-C3)alkyl, -CN and halo- substitutect(pl C3)alkyl-; R2 is

SERRNEUS s Bl Sl el oy

alkoxy- or a partially or saturated (C3-C7)c ycIoaIkyI and

the oo B AP T RIS PO EIC o PP i g e e and
tetjetisbone dOEMNECHRIEL; 90 each R5 is independently selected from the

group cehgistiRGed bk Gro)plkenisting b (Hat)aioMN haldHdbamdiedOR,
0(5‘ aﬁ&ﬁ?@@ ﬁk%% C& é‘”‘é" 8K é?ﬁ’i%a'lgé%f%(y%%W&@% yalkyl-, di(Cy-

nd the other of

cloalk Qen op r%?/ sl
SR R DO B hASRER L P T Gl
chrisidtimorinad@iy, HAwy haikatebstaiesue; ’-"C@faW zmembered partially or
halg-sailatddtedétocyciy-A(C,-Cy)alkyl- and a partially or fully saturated (C;-
Cr)eycloalkyl(C-Ce)alkyl- and, when neither of R® and R’ is phenylmethyl-, R' is selected
from said group and a partially or fully saturated (Cs-Crjeycloalkyl;
where heteroaryl-A is selected from the group consisting of thienyl, thiazotyl,
isothiazolyl, indolyt, 2-pyridyl, pyridazinyl, pyrimidyl, oxazolyl, furanyl, imidazolyl, isoxazolyl,
quinoliny, isoquinolinyl, benzothiophenyl, benzofuranyl, pyrazinyl and pyrazoiyl, ‘
and the partiaﬁy or fully saturated heterocycle-A is setected from the group
consisting of pyranyl, morpholinyl and tetrahydrofuranyl, .
and where the aryl, heteroaryl-A, partially or fully saturated heterocycle—A or partiaily
or fﬁlly saturated cycloalkyl group or portion of a group is optionally substituted with 1 to 3
substituents independently selected from the group consisting of halo, {C4-Ca)alkoxy-, halo-
substituted(C,-Ca)alkoxy-, -OH, (C1-Cj)alkyl, -CN and halo-substituted(C4-Cs)alkyl-;
R? is ~CH,C(OIN(R®)(R);
one of R® and R* is H, halo, (C1-Celalkyl, (C1-Ce)alkoxy- or a partially or fully
saturated (C;-C;)cycloalkyl and the other of R® and R* is -C(RO(R®HR'®); or
R® and R? are taken together to form =CHR'™";
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C3)alkoxy-, (C,-C6)alkyl and (C,-C3)alkoxy-; phenyimethyl- in which the
phenyl moiety is optionally substituted with 1 to 3 substituents
independently selected from the group consisting of -OH, - ON,
halo-substituted(C,-C6)alkyl-, halo-substituted(C,-C3)alkoxy- and
(C,-E8Yakoxngepe inztehoseytBddptio hally siphstitiged vith Gia3alkoxy-, -OH,
halsUbsiituents,indempendently selected from the group consisting of -OH,

-CN h t al stituted(

éC %;%!gl Fg&ng F ?E %e)(%&%r O?% ﬁg%g?g? salciahe(ﬁ8 gf) ylzcsoallﬁyl aha the
oth e?é&ead‘? it ey 88&5086%%?{&*6? WAL TRHSEINRR IR SiRRs RNty selected
frons BgArRERISgNSENaSIingH.3-Cok hafsy HalptsyfatiiRiE oxaziony| hilerawhptituted(C.-
C.)itingz oy CisaikazatylCpgrpaioyy- pyedazisyyiamdvpieass e hyonolelGs f8onally
sub@ﬂdt&]@tﬁﬁd@%@@c@@@hﬁdﬂd&h&@wﬂ?@l@ﬂ% abd ﬁ%ﬂib\@é&%&%%@ and

t ] y or fuI tur C7)
C'\Efi?)éggroagrg%ggd\'S\/%}&Zzr epgéors §£ H%e ﬁldca Ligj )r(1ysls%ng of
he ?ﬁ‘&%}”zeﬂp*i%}’ 8PPt Hﬁﬁ%‘l”é i, 3?‘%9?3 'Hﬁ:ik*ﬁ '2%05?1‘&? golrgnAnasaieye
conslsérgy bl pRHialifiNondloll paietukstibdasyeldaliiivor riterbatiita (S Shiideally (Ci-
Cosupstivtited@pkarpomatom(s) with Hetoc3 gL atiiuetis ishe prnplemn bonsisting

o} b i | F e
f:ri%,af\ﬁg%%go&f % pas%%]f@tu? %ggé@ifg? ag%i{flyl aﬁjlnlg?l\l"ls %henyl

partia 55 ﬁﬂfazoey P §y&&%‘f ;)'q oaII? or Heteroaryl C, where o
hetéi’f?a‘? TR §€%§teﬁ?r@ﬁ?ﬁﬁ%d@?6\u'ﬁ @dﬁs@% \Rbs YR dost-20r AhBOIRS 31 R
is pirRiutiz 61 P3LialTonudlirrdti-pey K Gnd: oyaicallkud of-BeigrosaidCp b engl hptartiadiy Qs
selétidy BatutRigeboy clmakarqsr hetemarida-syoptieanlyysubstitidecb ONand 7-
aza@ﬁ%m%rbla@mmwmﬂé{@l o§%§§yﬁg@'%%%%%@e%% cted éﬁ(ﬂgﬁgl

consis Iko etrazole and
s e i R T st e g e roce
ConHRAf 6?1a03)8l\‘/%ﬁ3é i ﬁyd?a&e %séaazaomaﬁ@nemgara@awuw o
Ce)2B08/1418034 PCT/IB2005/001469 92 2. The compound of claim 1 of
Formula (lll) -R2 O5R5N Ra R3 (111) aN R5 10 R1"{" NN in which R’,

R2, R3isRAANLRAG é‘rsnﬁgfé%?’a i, Fcy&éﬁkkﬂfb‘?ﬂ&@%%%%a%ere

ble s Itt ere f. 15 aim | or 2 1n which

e PR A SRGTNE Loyl COAniAh B e aares
2-ylang haz%nd@aqémwm psftially or fully saturated cycloalkyl or heteroaryl-C is

optionally substituted on carbon atom({s} with 1 to 3 subsfituents independently selected from the
group consisting of (C-Ces)alkoxy-, F, Cl, -CN, -OH, -CO,H, tetrazole and halo-substituted(C,-
Cs)alkoxy-; a pharmaceutically acceptabie salt thereof, or a solvate or hydrate of said compound
or said salt.
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R3 and R4 are taken together to form =CHR' 1; R' is selected from the
group consisting of (CZ-C6)alkyl, -CF3, phenyl, phenyl(C,- 20 C3)alkyl-,

whetsroasisA, heteroaryl-A(C1-C3)alkyl-, a 4- to 7-membered partialyo05/001469

fully saturated heterocycle-A, a 4- td§Z7-membered partially or fully
saturated heterocyclyl-A(C1- C3)alkyl- and a patrtially or fully saturated
(C3-C7)cycloalkyl(C,-C3)alkyl- and, when neither of R6 and R' is
pRenyIimEthypmReusde|elgted fbhersait Houp and apartially or fully
saturated (C3-C7)cycloalkyl, 25 where heteroaryl-A is selected from the
group consisting of thienyl, 2-pyridyl, pyrimidyl, pyrazinyl and pyrazolyl;
and where the phenyl, heteroaryl-A, partiallyer fully saturated -
heterocycle-A or partially or fully saturated cXcIoaIkyl@roup or portion of a
group is optionally substltu@g Wlth 1 10 3 subystituesits mdependently
selected from the group consistia

(C1- C3)a|kyLmCN and -CF3; or ceuti ofeptable salt
thereof. 4. The compound of an » of glaims 1-3 jnh which each R5 is H;
one of R6 and R' is a branchgd \ 5)alk nd the other of R6

and R7 is 35 phenyl optionally substituted wit
independently selected from the group conS| ngo OH -CN, F, Cl, F- or
Cl- substltuted(C -C3)alkyl-, F- or Cl-subgt te G C3)alkoxy-,

(C1 k d%g lkox he thyl- in which the

A 6@%%&2?%@@7&@%&3%61%9 iary i secepaie
SEAYSHRERSH with 1 to 3 substituents independently selected from the group
consisting of -OH, -CN, and (C1-C3)alkoxy-; or heteroaryl-B optionally

slbstituted withhdub 3f @g%ﬁiWﬁm%pendently selected from the group
consstnag of el

N uted(C1-C3)alkyl- ‘.
Cl-sybsfiitied(C1-C 3)aﬁkof‘J %8%5‘64‘3% Shol és ai%‘? o%/ gndRis -
WHEr SR 4Bid" H’éteroaryl B is selected from the group consisting of thlenyl
3- or 4- BysietyR pyetaltyl tagetteytadingl =0rR0f RS, R9 and R10 are H and
the other'af RfedRQ At iR OrisihetaEaang «E (Selegtadifrem, tbﬁegfrp%ﬂenyi(cg

Géiﬂ!”ﬂe@ér%ﬂ'ﬁ%téﬁgﬁﬂlé% %7 S‘?alr\‘,\”tﬁu%n%eg rrtlxglero xfo

eing optionally substituted on car tom S Stlt ents
mé‘épae%%%‘ﬂgi’é‘éﬁ Gted Frond ’H’ﬁ&’@?‘éﬁ?ﬂ Ry AR GH8Y %@Si"iﬁ%‘i SResepyeh- -
-EpelkphantoRHialieer db 6aka e St StilteldtB 1 CaTalkb Xy ardndrRi fidther of

Rietersatybiaspieatet, RO dheqroupreengigtng afdnaahiy or fully saturated
m@aaé%gtﬁgn@)nd 7-azaindol-3-yl, said heteroaryl-C being optionally
substitut d an arbor] Rt g?% W|cti 1 to 3 substituents |nde endentl

IS S

letony 1B (B MR OSRP NG P vy

selected rom e Group Somars
@@?HV’tWéiﬁhéWﬁ%BB%m“lﬂed(Cl -C3)alkoxy-; or a pharmaceutically

acceptabhersafiethisreofhseitihe/icompoiundoofsinyaineted otadmasytid Obr partiaily
FREOW a{M)ed cycloalkyl group or portion of a group is optionally substituted with 1 to 3
substituents independently selected from the group consisting of F, Cl, (C;-Cs)atkoxy-, -OH,
{C4-Cslalkyl, -CN and -CF3; or a pharmaceutically acceptable salt thereof.

4, The compound of any one of claims 1-3 in which

each R®is H;

one of R® and R’ is a branched-chain (Cs-Cg)alkyl and the other of R® and R’ is
phenyl optionally substituted with 1 fo 3 substituents independently selected frorﬁ the group
consisting of -OH, ~CN, F, G, F- or Cl-substituted(C,-Cj)alkyl-, F- or Cl-substituted(C;-
Cslalkoxy-, (Ci-Calalkyl and {C,-Cj)alkoxy-; phenylmethyl- in which the phenyl moiety is
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20 RN,
is H or

~R7 00 25N R1z R3Rt2\N Rn 30 X1~ Xz (IV) H in which R3
(C1-C3)alkyl; 35 X1 is -CH- and X2 is -N- or -C(R12)_, or X1 is -N-

WQRHHRW3C(R 12)_; and 93 WO 2005/116034 PCT/IB2005/00TAB0EA469
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R12is

independently selected from the group consisting of H, F and Cl,;

provided, however, that no more than three of R1Z are other than H; or a
pharmaceutically acceptable salt thereof. 5 6. The compound of any one

ofetisinaly s atituttrioitR i plaenytios s MUk aEWhRIL BRI REHIE RG ARd
Rzot&@h@&dmﬂ.f%'wﬂﬂ@ﬁ-@'%%k%,a&%%«'ﬁépig‘g usﬁéwas;; duted with 1 to 3

or partiallyor Tu

(Gs; loalkyl, hrete3hnl,2-pyrl
SE?L?%{%%X o e %%ﬁ?%ﬁ%?%ﬁﬁ%ﬁaﬁﬁ@aamém%-%@N, F. CL. F-or Ci-
STBRIHISHS ifaldihdermF subetsteiEmabeligroupn Censikingraf €, Chyakoxy-;
S (GrecgRiKosyq KOkp{GLELD GRIAbeoANH Go% Bsisikl AMESLRS ang
Riyigi, bwﬁmgn@%;gzqg@-caalkyl and the other of R8 and R7 Is

phenyl

sel?cted from the group consisting

iopa bstituied with 1 to 3 substituents independentl
QRB 0 &y RIVRAH are.H and é%e_ejpﬁr_cé ﬁf'ﬁ}ﬁ@wj RR’ is hetemgryl-c

FEERE (R0 o2 9y raAistirotitisiriiat OB fatkeny 7-6@1nt5-C4) atiyl

- ahtiqeanEs zakaaptiprhensibstitigl optiapalseastined Wik hints

subsfisaeaisy m@mqgmhé@%@s@&érgmgt&e<&f&93§ﬁf&%9§i§&iéﬁS?ét%%'é@?gw_

~Grddde - QY

. . A]
|R(r(1)§||y asntga ituted with 1t

i {
indepen%ﬁntly selectec?‘#é%%%e ¥6up consisting of -OH, -CN, F, ClI,
F-substifutey{CT ey RelpelsHamigmIrcsaikin ! (©a-14)atkpol-3-y
%‘f‘gﬂ’ (m@%ﬁ%%h%ﬁmgﬁwuﬂcatlyrans?emetnlﬂeaaih ©RE8R %R E) with 1
& camaproetisl indapeyRRey QERIAUE$ dr Ih R slsy 9
cyglo t@ﬁyldg;gptggéggg ac;?%lg%lﬁpﬁ%ﬁi@%ﬁ%&%&%’tﬂaﬁﬁ%ﬂ&ét{ﬁ? "SKGngt C
atoms

-an

5.

in which

|sacoglg%rg%@ ﬁubstltuted wit

I'to PEROE §riiRmgRe-thats
1§ 588885 d-chain (C3 or C4)alkyl and the other of R6 and R7 is

The compound of any one of claims 1-4 of Formula (iv)

(Iv)

R%is H or (Ci-C3)alkyk;
X' is —CH- and X% is —N- or ~C(R'}-, or X" is =N- and X% is ~C(R™)-; and
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25 phenyl optionally substituted with 1 to 3 substituents independently
selected from the group consisting of -OH, F, CI, -CF3, -OCF3,

wCe84)edkyl and (C,-C3)alkoxy-; phenylmethyl-; or 3- or 4-pysdyliB2005/001469
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optionally substituted with 1 to 3 substituents independently selected from
the group consisting of -OH, F, Cl, -CF3, -OCF3, (C1-C4)alkyl and
(Cl-C3)aIkoxy-;1 ora pharmaceutically acceptable salt thereof. 30 94 8. A
compoun@ash Forininiefe)dRByRehcte @chtH Rdd MnckiadRta NN
(Vprirviodaictoxéar: Gt rormbls BBS RS &f REA00R,i5.isqpropyl and the
otherddh aneliRR fels Phenyl optionally substituted ‘\./Vit%'l (%P’o? 2¥ E%{gr%%%mmyy
phenylmethyl-; or 3- or 4-pyridyl optionally substituted with 1 or 2
substituents independently selected from the group consisting of F, Cl,
-OFH3 afbeOOPROHE: amehe at BRI 1S independently H or F; provided,
however Rhatphermere-fasylireaihRehRA® ki g %ﬂ?%ﬁ@ﬁse%ﬁl K may aio

f d of |
cossouplsea e el TR oy Bl L o

WD KIS Ol e i Sha R SoptdHl

R7 2 phenyT of PRERIHREHRYIS: Qhtanahe ruRsIEWSdyits toharavaseusitally
adtiihemiendurakersoToTONT tiowompesting of BngioWe-of)slRims SEHN G,
whkighi®¢!l asd- &3, one of R6 and R7 is isopropyl and the other of R6 and
R7 is 3-pytidyl.optionally substituted with 1 or 2 substituents

indepen %ntcljyﬁezlﬁgtsd,from the group consisting of F, Cl, -OCH3 and

-OCH2CH3; and Béch REPTEHPERpH&mivalditienynactentatié saitR is
th@}’w.%?qefqé %{Bﬁmmuﬁh T to 3 substituents independently selected from the grou;:i
NCBesistylee{4at1Hand 61-Gryirsesb i@ bl ¥ RO 3 Bt (.-
%{WM@Z@I@@@%%E@%@ Lﬁ@?@ﬁ‘@ih{fil%%r?xegylfa esttﬁmel it ao substituents .
pm%@'ﬁ% 39@”?%_??&? cfz{%ta le salt thereof. 1 ._‘Cilhe compoﬂhh (f oSty S
N-benzyl-2-[4-(TH-indol-3-YRettR, f2B264e £sRé s BCcihyene: @, s ayriay
OB PBA R 81913 6 raiopeopptentitantices B6r Boroup
phe¥iititeaficicePhpEsition aamipiising, CoRMAORIHRRLRNSILAGNSC,
1el i@y and (Cy-Cajalkoxy-; or a pharmaceutically acceptable salt thereof.- :
7. The compound of any one of claims 1-6 in which

R"is phenyt, or cyclohexy! when neither of R® and R is phenylmethyl-, where the
phenyl is optionally substituted with 1 to 3 F atoms or an -0k group; '

one of R® and R’ is a branched-chain (C; or Ca)alkyl and the other of R® and R’ is
phenyl optionally substituted with 1 to 3 substituents independently selected from the group
consisting of -OH, F, CI, j’CFg, -OCF3, (C4-Cq)alkyl and {C,-Cy)alkoxy-; phenylmethyl-; or 3-
or 4-pyridyl optionally substituted with 1 to 3 substituents independently selected from the
group consisting of -OH, F, Cl, -CF;, -OCF,, (C4-Cylalkyl and (C1-Cy)aikoxy-; or a
pharmaceutically acceptable salt thereof.
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a pharmaceutically acceptable salt thereof and a pharmaceutically
acceptable excipient, diluent or carrier. 14. A compound of any one of
claims 1-12 or a pharmaceutically acceptable salt thereof for use in the
treatment of obesity in an animal. 15. Use of a compound of any one of
claims 1-12 or a pharmaceutically acceptable salt thereof in the
manufacture of a medicament for treating obesity in an animal. 16. A
compound of Formula (D) or Formula (F-1) RZO D NBSA N- OR (D)

& R2 OSEPRPYIMBALAKIYEY) 96 wherein A, B, X and D are independently
-C(R5)- or -N-, V\ﬁm the proviso that no more than two of A. B, X and D are
N at the same timex~R (C1-C6)alkyl or (C3-C6)cycloalkyl; R1 is selected
from the group consisting of (C2-C6)alkyl, halo-substituted(C1- C6)alkyl-,
(CC6)alkylamino-, di 6 alkyl)amino-,
(C1-C6)alkylamino(€1-C6)alkyl- A(C1-Ce)a
aryl(C,-C6)alkyl-, heteraary
7-membered partia
partially or fully sat

ylamino$C1-C6)alkyI-, aryl,
;- C6 Bﬂ(yl-, a4-to

- e, when neithér of R6and R’ is
phenylmethyl-, R ig selé¢ted ffdm said group and a partially or fully
saturated (C3-C7) oalkyl; where heteroaryl-A is selected from the
group consisting of thienyl, thiazolyl, isothiazolyl, indolyl, 2-pyridyl,
pyridazinyl, pyrimidyl, oxazolyl, furapwl, imidazolyl, isoxazolyl, 5 quinolinyl,

in wis@guinolinyl, benzothiophenyl, benzofuranyl, pyrazinyl and pyrazolyl, and
the quti_aél%%; f_wlyas%turated heterocycle-A is selected from the group

consisting of pyr hyﬂ morpholinyl and tetrahydrofuranyl,
one of 6ozandy Rais isopropyl and tXe other of R% and R]: is phenyl optionally substituted

with 1 or 2 F atoms; phenylmethyl-; or 3- or 4-pyridy| optionally substituted with 1 or 2
substituents independently selected from the group consisting of F, Cl, -OCH; and -OCH,CHg;
and each R* is independently H or F; provided, however, that no more than three of R'? are F- or

a pharmaceutically acceptable salt thereof.

9. The compound of any one of claims 3-8 in which X1 is -CH-, cne of R6 and R7 is
isopropyl and the other of R6 and RY is pheny! or phenylmethyl-; and each Ris H; or a
pharmaceutically acceptable salt thereof,

10. The compound of any one of claims 5-8 in which X1 is -CH- one of RB and R7 is
isopropyl and the other of R6 and R7 is 3-pyridyl optionally substituted with 1 or 2 substituents
independently selected from the group consisting of F, Cl, -OCH3 and -OCH2CH3; and each R12

is H; or a pharmaceutically acceptable salt thereof.

11. The compound N-benzyl-2-[4-(1H-indol-3-yimethyl)-5-oxo0-1-phenyl-4,5-dihydro- 2,38,
10b-tetrasza-benzolelazulen-6-yl)-N-isopropyl-acetamide; or a pharmaceutically acceptable salt
thereof.

12. The compound (-} N-benzyi-2-{4-{ 1H-indol-3-yImethyl)-5-oxo-1-phenyl-4, 5-dihydro- 2,3,6,
10b-tetraaza-benzo[elazuien-6-yi-N-isopropyl-acetamide.
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and where the aryl, heteroaryl-A, partially or fully saturated heterocycle-A
or partially or fully saturated cycloalkyl group or portion of a group is
optionally substituted with 1 to 3 10 substituents independently selected
from the group consisting of halo, (C,-C3)alkoxy-, halo
substituted(C,-C3)alkoxy-, -OH, (C,-C3)alkyl, -CN and
halo-supstity e%gCI-ge3 alll< !)—' R%i.is -CH2C(nO)N(R6 R'); each R5is .
independently"selécted from fite roup ConsIStRg BY F?é?fé%bjg%%ﬁéﬁs 1-12or
OH, hAREBRFeWaY affpeRes i erecinR e RIRTRERIE@ Y e RaiRYlegraipient
partialijuentfeiasaturated (C3-C7)cycloalkyl and the other of R6 and R7 is
phenyl optionally substituted with 1 to 3 substituents independently
select&d from the %roupfconsistin of -OH, -CN, halo, _
halo-substit(teaTE =86 dIRN- CRSstif R BLR G RIBIARETY peseriB)aIRg thereof for
and (X B)aleyepREPRARTEtAR #idtich the phenyl moiety is
optionally substituted with 1 to 3 substituents independently selected from
ﬁolthgﬁgogﬁf@?%ﬁ?&ﬁ& ﬁ@éﬁaﬁ?&keéﬁf%@%qw@g%%ﬁ%@&%%ﬂ% acceptable salt
alo- - oxy- an - Xy-;.or heteroaryl-
optionallségﬁb%%tﬁtagﬁ \%)i@wpélo% gﬂqﬁgsq} Gtéqr?f)sgﬁ?\%gp%ﬁagﬁﬂﬁQsa’i’ﬁ'ﬁ?éd from
the group consisting of -OH, -CN, halo, halo-substituted(C,- C6)alkyl-,
halo-d@bstitdteereauebikory'a (@ rEeyalyland (C1-C3)alkoxy-; and
wherein heteroaryl-B is selected from the group consisting of thienyl,
thiazolyl, isothiazolyl, 25 isoquinolinyl, quinolinyl, 3- or 4-pyridyl, pyrimidyl,
oxazolyl, furanyl, imidazolyl, isoxazolyl, pyrazinyl, pyridazinyl and
pyrazolyl; or a salt thereof. 97
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wherein A, B, X and D are independently -C(R%)- or -N-,
with the proviso that no more than two of A, B, X and D are N at the same time;

Ris (C+-Cglalkyl or (Cs-Cs)cycloalkyi;

R’ is selected from the group consisting of (C2-Cg)atkyl, halo-substituted(C-
Cealkyl-, (CCe)alkytamino-, di(C4-Cq atkyl)amino-, {C4-Cslalkylamino(C,-Cgalkyl-, di(Cy-
Ce)alkylamino(C1-Ce)alkyl-, aryl, aryl(C-Cgalkyl-, heteroaryl-A, heteroaryl-A {(C4-
Ce)alkyl-, a 4- to 7-membered partially or fully saturated heterocycle-A, 4- to 7-membered
partially or fully saturated heterocyclyl-A(C +-Cg)alkyl- and a partially or fully saturated (C»-
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Crjeycioalkyl(C-Cglalkyl- and, when neither of R® and R’ is phenyimethyl-, R' is selected

from said group and a partially or fully saturated {Cy-Cy)oycloalkyl;

where heteroaryl-A is selected from the group consisting of thienyl, thiazolyl,
isothiazolyl, indolyt, 2-pyridyi, pyridazinyl, pyrimidyl, oxazolyi, furanyl, imidazolyl, isoxazolyl,
quinolinyt, isoquinolinyl, benzothiophenyl, benzofuranyl, pyrazinyl and pyrazolyl,

and the partially or fully saiurated heterocycle-A is selected from the group
consisting of pyranyl, morpholinyl and tetrahydrofuranyl,

and where the aryl, heteroaryl-A, partially or fully saturated heterocycle-A or partially
or fully saturated cycloalkyl group or portion of a group is optionally subsfituted with 1 to 3
substituents mdependently selected from the group cansisting of halg, {Cs-Cyjalkoxy-, halo
substituted(C,-Cylalkoxy-, -OH, (C+-Calalkyl, -CN and halo-substituted(C,-C aalkyl-;

R?is ~CHC(OIN(R®)R:

gach R® is independently selected from the group consisting of H, {Ci-Colatkaxy-, -
OH, halo, -CN, -NH; and -NO,

one of R® and R is {C3-Cg)alkyl or a partially or fully saturated (C,-C;)cycloalkyl and

~ the other of R® and R” is phenyl optionally substituted with 1 to 3 substituents independently

selected from the group consisting of -OH, —CN, halo, halo-substituted(C,-Cg)alkyi-, hato-
substituted(C,-Ca)alkoxy-, {C,-Cg)alky! and (C4-Cslalkoxy-; phenylmethyl- in which the
phenyl moiety is optionally substituted with 1 to 3 substituents independently selected from
the group consisting of -OH, ~CN, haIo—substituted(c1~C'5)a!kyl-, halo-substituted{C,-
Ca)alkoxy- and (C,-C)alkoxy-; or heteroaryl-B optionally substituted with 110 3 substituents
independently selected from the group consisting of -OH, —-CN, halg, halo-substituted(C,-
Ceralkyl-, haio-substituted(C4-Cj)alkoxy-, (C-Celalky! and (Cy-Cy)alkoxy-: and wherein
heteroary-B is selected from the group consisting of thienyl, thiazolyl, isothiazoliyl,
isoquinolinyl, quinolinyt, 3- or 4-pyridyl, pyrimidyl, oxazalyl, furanyl, imidazolyl, isoxazolyl,
pyrazinyl, pyridazinyl and pyrazolyl; or a salt thereof.
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