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Tetraazabenzof el azul ene Derivatives and Anal ogs
Thereof Field of the Invention This invention rel ates

wo ooosanpeunds of Formula (1), pharmaceutical PCT/IB2005/001469
conposi tions conprising the conpounds, either alone or
in conbination with other pharmaceutical agents,
nmet hods of use of the conpounds and conbi nati ons, and
internedi ates and net hods useful in the preparation of

the conpoufiglfeazatiafzdlOERMHAASRi04tiVES BRAIARaIGdS) THRFEE :
agoni sts of the choles .slto L n-At. CCK- A) receptor and
are therefore useful, ¥&£5 98 or wei ght

mahia geendiot redaies to hempaueds oféiatmuds (|)0biwr\aq,eumdcoamssmnap@dpﬂsmg the
compc%h&se @n%‘%? BIO%W&MH&T wﬂéhﬂﬁhe‘r Bﬂﬁn\‘éééﬁﬂc st dhethSdstbf use of the

maj or concern of S | ncreasi n%e

compyis ACGABENSlRA 488 BiATRP G ars Teihace et e BigoEATon of

. compd@BésS i Ty comountls efFlornaulpEY B agadistiLns thetchioledystokihie-At (BCEW] neceptor and

are thérél??e u%gfu PE)Laln#)Y ;i Qe@ﬁt%a%@%&%npgﬁ’ostg& Jﬁ%%rﬁ&q uf @d%QiR/ 4t associated

as t rough soci al, academ c an
diseasg-scri mi nati on. Cbesity and overwei ght are generally
defi-ned by body rraSSBaicmundBNhé]nvuﬁlidrh is correl ated

%Esnte;?st aamaJ? dLX)“ taltt?@oqcérﬁ E‘&?’ﬁ %seaéf |t§| 'EF@?? #%@'egaflentcp gndnassomated

rs cer al n dil seas

' healthmgksk|vaarngbq§itx/mgge@jfe§ya maésoghtquplﬁy @fﬂg{eéhrgugj‘dmatp@@obmty and decreased

physw(ai‘&bﬁgﬁce asWER YN EIIgh sbofal lagRdeid dnd jetediscnmthatish. a BM - of
%be%wy ag% k%é\ycﬁ%ht Srne q?ﬁegr%@ roFeYrgg‘;b’ytbéEygr%?ssll\é{e?ggn v\&ecﬁ IS correlated with

{otal by, and etV assimbasste f (eeisk gl ceridie dbeces (M incaicuisted tyaveight i

kllogrén%wde@bﬁ Abi bﬁlnn mE¥A! sH@Jrécp(fR /rrfi{1 d)v-gfv%fiﬁh[@én}pacgﬁy deflrll_\?d as a BMI of 25-
\/ | ce Rre
20.9 KIS AT By PO 5 PN OO Ky PLBTY Sord. RAimAR ol Hear

Lung, et Blbabigstitutk, Kthpuudﬂlaucdanneenn the.|dd8fica 0BG EYal@88), aniRéreltent of
Overw%rgH n@%b@?ﬁ &n R&l}lltgdl'hfeh‘:'@fde%@@pgﬂ V@J&%nlt;tb§ RS $0€ iRb&éhent of Health and

risks are not limted to adul but al so
H”maﬁﬁfﬂél??s S peptigationney 2848 de¥ts to a startling degree.
ARecentlstngjed ieave fieinCenat ettesityamd 6 sesasieteCoeHth abks drdreot limited to adults,

but alé%ealffg&%h Rn eﬁtj ES\éécQﬁt% Q’tllﬁ% %Eérdl\%‘% tﬁ(—fééerqgrffbrrtﬁ&ase

Goniro] gwéeg'%isem?éqs”ﬁ’é%o@wmm@m GRR e PSENweIgh has ore than

doubléttiiHce Hasatif 19N0e, dna\dbaN €5 petdinbf. chiRirakarfdagiblescents are d@edverweight.
Risk fg‘,lto%e %?ﬁeartsc}ijs%gseaguclﬂl %hlgﬁ Igt%lgsﬁrég ?Ji hlgn glogc! &IE%JBL Sg&ur mencreased
freque@m In evwela'mhlm 8é1§ @delesserts AyyBRAERS whtq@r%wht%éne@thtaf similar age.

Also, §pE8%2 @i§t§e>‘52>es0fxe&btﬁ‘@l;J o%ﬁs%@&i anfddRIR diséasRehad indreab&t @Smatically in children and
dere

adole%gﬁ%/rag ¥ P@ con |t|é>Hs rbdr ﬁs@%ge élo dly%mkae%q? tg/pc‘;jl %9|aggt£se G}ﬁr%aq recently

escen
been estjmeiet ﬁr@heveafmt;hbb@%ﬂsmtwe@e @l78%echgndeiofkesdming ovwelgmt or obese adults.

The FroRBRY fereabds tb §§oui eeentl l?éaé@@ﬁﬂpa?&ft |sr83§r@€|gﬁthﬁbbese The most
escents e 0% c

e PRSP Lo COBR U e e8> TS ST TP A P BRgggrminaton

t dherea@te pd36ibie iafiveage Healttstonsameensas eftteing overweighiar gbrse @s such
indivicﬂQI@%P‘e at }F\Q%ag%srtsk for ailments (co-morbidities) such as hypertension, dyslipidemia, typé 2
(non-insulin dependent) diabetes, insulin resistance, glucose intolerance, hyperinsulinemia, coronary
heart disease, angina pectoris, congestive heart failure, stroke, gallstones, cholescystitis, cholelithiasis,
gout, osteoarthritis, obstructive sleep 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 negative health

consequences of obesity make it the second leading cause of preventable death in the United States and
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I medi at e consequence of being overwei ght as perceived
by children thenselves is social discrimnation. There
wae®spo®si bl e adverse heal th consequences of bBECTIDB2005/001469
overwei ght or obese as such individuals are at
impart ngigrifiasre dcdriosiic dna ipsyzhosweial effeton-sbmetii Stk t MeSipnisMciFoegs WH., “Actual

oausegyoPsg%ﬁm§e0ugnneg\é§a'téspuﬂm 0, bRE 231 4gBpn- i nsul i n

ent I nsulin resist ance, | ucose
i rﬁb@ww%mecqsyﬁéq TR Elreiedisease hatragiies reriment tefiedecsdts associated

. heanha@gd mmdggmvagmmss ®eMgpbrtaverdaeadnt odtednhe, b of e 1Ak goals of obesity

nes, chol.escystitis ol el i thi
mana%eérieé\gua :mp:l‘otvfia %ardm\bas idr @ cld \r/ﬂeetag]hc vallua tﬁ é%dsﬂ 8be%?y related morbidity and

mortality slpihasdeer shopn dist B118% legalof bcmya\@(ggtcad isulsipntially iroprog metabolic values,
such é‘sCUdEE thEos"éatﬂ@&!rprés%urg and%ﬁi‘é%ﬂﬁieﬁt‘ra%bms tHeRBs titis R MR a 5-10%

ol on cholo I cal sor such as
intentAL (BELPB R S DA TSR PE Y SR b body | age and
I @Nrrsralyfavabble ergperipiitredrngsdfart mar@ging abasiy ganesdy|edueameigit by primarily
mdumggpg‘aﬁlbtrﬁér 5@%“6%3&1& dM&?y f§t%9&% dneﬂﬂeggs §RASEd B increasing synaptlc levels of

vent abl t at es andi mpar t
norepiaeRiiyNg. |38'8P?P'"e‘?,’6’ﬁl5‘m':8r %iﬁﬂ‘p\ﬁsi}k’f}?@%?fé?m@f‘inéﬁ(‘tep@hS“btypes 1B.1D. and
2C an8 0careityadrésemyic rbﬁ&ﬁtdm’ldard\dbesl:fomgetaw-by reQLAalhg adtieya8ee 8rayfGA, “The

81{[%2‘&]4 ?%{ﬂ%muﬁhér oot Vﬁﬁéatmer&%‘\@b osht a Cﬁngt]rﬁ &e view,” Obes Res.,

esit IS NoO ecogni ze roni c | sease
SUPQ’Hét‘“ lfw?géé Frengreiesdenisde- Be@'a@@P"OP@" R&e7pEPtaMipg. Phendimetrazine,
mazinB&2drkiphériterkme) At bl mo@hating ceiital hodgmnebBringrant a@mintir@itbceptors through
(S | e .
the pr&m&%% g?&‘ietcgagr%?g?eleagg oBEr atgFegeg\lﬂav%cﬁw? §%§Cgﬁ%§ (%%t,gbl%r{?tgmnne,
methagr@h@,t@@m@oanﬂ @HW“@B@@l WWCW%'IOQQ'E@’%B‘P hidaparingpainways, are no longer

recomii@héiéd Hebuse bt thO Ask D eRR aSlhBi:!\/Vﬂ’Feﬁfh!u’:latrrur!i_t,r aHaYekieosriradiind) 86l serotonergic
el ﬂl?tr caq sub fantl aIo ve el abol i ¢ val ues,
29X YR 'Y ?888"% u%r8§'8 ressu e, and lipid
c éinolegtistoinind@EK) ise lbt?@ Qlltpeﬂt@e hel act8asch gastzaintastisal hoopone,
neuroir:ms%ﬂlte} %aleurroﬁﬂb‘@&tbﬂﬁ‘tHer&eﬂﬂéﬂMndNﬁé gé}tph&'ﬁb’neﬁ)%déJ%tems Cholecystokinin

s @ R bt sy an P atvb oM ARG BRI Ey Gl Grppo: cokean coe;
and CCEeiovéthwisflegpht fotpys poedoménatingyin idiffelieoi spgcissaChalegystokinin-58 is the major

molecglspfl{)ﬁrgrﬁggagl ﬁdgg%@'b){t ch@ﬁotﬁmé)rcmlé Qﬂ'}at imedthet ¥eé % ga@A ®p8filen, V.E.

Eysseéeg\,%wp%GﬁebearmBg,t@#t/qgarg BR %P%B é‘f&{%ngﬁj %Jﬁszgﬁts where the O-sulfated
octapeygit®CONISH iy ietieyeti ¢ besthb pregearsinatB forth Dare aerder@Comitedrolé-as argdstrointestinal
satlenzraagrr energi c receptors decr eases food i nt ake by
ulating satiet See, Bray The New Era of Drug

Trieae heaRPowh P |Sd@ﬁ%§e¢fr@ram+§?ﬁa' bteligjdag qupdenum and jejunum in
respoiSENP 6 FiedIMpdicaavy Bwespohdeas faResproteid (rsthp plealddnceddibased SCCK initiates a
numb%ﬂo??eé% entsédgo%%{ag%q @%ﬁﬂ{esd gﬁoﬂ'a’nd pézgﬁf;a%ﬂ)&ir ﬂglgeo rrl\cluding mediating bile
emptymgérﬁfnéhmqﬂ@jadg@ t regg}atm@@iﬁ TS‘FPWng gigpstiv %IP”ZM'@P%WP% B§tpangigas, controlling
gastn@é}dpt@lﬁ)@@?e@ﬂatroﬁ aeuaé pyisrictsPhiBtIghad WA femeirbidl Signalihg to the CNS (central
nervos Sy SEm P vis ba a?af¥er n aesu?onsd der adrenergic weight-[oss

as LY&S ? g ehe am ne, nethanphetam ne, and

péitningbe QES@K hmeehfoyﬂql kﬂrmgmyroeﬁgwgemimloe@pam ne
mcIudPthtr’(éV@bé‘Bral é’drt%x r}ﬁbpb&ﬁ‘ﬂ%% sfe @urrémy@ds@ @@&&V%@Ib(ﬁypbthﬁamus thalamus,

yam n(?

arab kIn r é C u E? tia i r Ia ence L%nfl ur u tracths solatarius,
P E?B'Pﬁ §@?‘i§t c?ﬁ er'éH %g“é Tach 6&8&‘ A ach i E\‘E RN BYTIYE
ventrahmedulie, dndspiedl cardaiSkasl e Tf ekfaltstal., CBRS, ddS/etoNeyrpanal. C@K)ﬂ -52; J.J.

Vandérlsae@héw @bns@h’éu amem Icﬂfptst litﬁts ﬁ&&é 288 pe @a%bs oanathaS%rfa@Jhaegen and
ransmt eur onodul

S.N. %:gmnla%ﬂ (1 g?n?a Pp- ﬁ% Sgédﬁ,pcl‘;]ér%qunﬂb ISVJC)Gg p§§,§t% rllxgzrsen and H] Iversen, Oxford

UnivefShpPressy Oixfakd. ni n
Neuronal CCK is believed to mediate a number of events within the CNS,
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is a peptide that exists in multiple active forns of
varying lengths (e.g. CCK-58; CCK-39; CCK-33; CCK-8;

waosCed34), with different fornms predom nati NnBCT/IB2005/001469
di fferent species. Chol ecystokinin-58 is the major

mcludﬂ@ H%Qlﬂétﬁ\b dgﬁl{nm\ér%]c H@%traQQﬂlsﬁaﬂan@%Bx@gHmc%ﬁécté @ls Wegas affecting
e or rat_|I ntes

tl
cogniig pid By RERioR Srontie: L GAREENd KASBaMmmRis, Foes, TE1755 N.S.
Baber99.3- D@8sh, GBKDR. piddr PaimE0ey), 3(F)ed0728; auc?. @etTttio, J. Delarge and B. Pirotte,
ExpertQ)p? of 3 iRgksR %ﬁu@r&?ﬁFubQ@O&S}*%(ﬁ’)&é@&a ieved to be the

pre om nat e are cen ered onits role as a
g&@?'F@'FH{‘@@H‘?%%?e”§5?"i"é‘f’y“eﬂé‘£ﬁ tsrdiverse hRERONBIAsH shown
neurombdillatdbiinetibng Bkadigls &b rédedtor Bubtypeslthd CCiel(SCY) abdie€CK-B (CCKy)

subtyp%%'?s%grleugﬁna?ﬁdvdogér%é‘mJ ﬂuét%%p,?rﬁmﬁeRév pRarE. I Toxical, (1991), 31: 469-501)

In response pr ot el

*both ofywhigh havh gery seRRRSEANACERE P 72kt 680 2 GriiihdY et . (1992) Proc. Natl

Acad. 5658 DA BB S8600-B698) raai S1ENC] (sfHegéT@t @Rdﬂgg@ah le0d., ®0g| Biochem. Biophys. Res.
at e, |ntae incuingrreiatingbile
Commungtéb é n?t he gal|l bl adder, regulating the rel ease
oﬁomufg?é‘sA av@C@h@ymtOf pubtsieES belpngrie thessvend@nsmerntiranegs-protein-

coupléﬂ%‘ébédaﬁnl?ﬂﬂ}ﬁd@pﬁ& e hEYtad éé@qﬂe&:fes bhee Béﬁ'pﬁ’érbICCCK A receptor and

central Gk T eentoe o sigtcey B Pus s, flavisa he PraisrsB cBipGRE gastin receptor

have B Friund tofbe iENS:al. GRBi¢, Bras Sewrank etuah d(199¢) iivsagusei. 713, pp. 49-66.

anat gg};&%cép@& bR, prédeﬁqlnu@nyn&m@ er.&]%rye.ha@émgcor tex,

‘ pancrwg lmp Wbrlfi Eyg]lr}l}lﬁjé;n}{ 8’3?%%@88 H?Qfl?af%u%]t wgere lltgmq@tes pancreatic

exocrimegdcestisn, gasiticsérepiinggandioglt bladdee cdntrattioneese treespiitalpost;prandial satiety
&gna!ﬂé%ée RS. Iﬁ tBﬁ tﬁ@b@k %frb%%ﬁqud% dl&?ﬁéj Hgﬁms @qurjthe CNS, including

pl nal cor

the nu@ﬁ%tfacmé ﬁ?'étﬁﬁ‘t‘ft Erea p' ema 1angzbhe @jsal Wﬁﬂﬂé‘p"?ﬂﬁ@gﬁ%ﬁ ThJa Q§:K B receptor
is locafidgneiomaiatkiyWh theeNsSs andli® Ess prdadrningnt B5ie pepipherp04- 605;

' alz\q-gjé'nbé r of \s/@g g? g@gg @%t é@lg ﬁngdlglej §§: %laotH LN g‘(«%%ﬂ %)e CCK A receptor,

which gqllqys EheLpostp(pangléﬁtletmgr@} ﬂa tbﬁ,V@gﬁJ gﬁqr@tﬁoé@%CN%)@qﬁ g g G P. Smith et
al., Scheatey D13ah 9sd . |1esdoﬂjsl7emed N. Craveeli @t JAPRUMTERY. ERp. TRWEES (1991) pp.

1076- WSBh‘: etxhr% as bgen 3 por%d rﬁ%gehétalng] ggQ%ggHth gangnje?rease food intake in
: SS on

MEUr OF I'ans
animalsf ingledingrgts éeagne-g- 6@'%& ﬁ"oléq’ttﬂér?t‘ﬁ’ gt Sgit, 19¢3.9: Corgp. Rhysiol. Psychol.

84:4886DHMRY addshinttds. (in6IadiMg Man)1&24%e.g PR AL HAGSK and R E Cblare755g4 Am. J.

Physmé&?éfl%?gggm gTleo%geu ,Iﬁ:;'af' d’é)gg.ﬂﬁdrw@ Bjysmlz)% gﬁ Fg4r§ %?()E Asin et
al., 1992; Plgrmecol. Bigsbern. BghanHaAIDTO4).rane that U}&tang'netlc e@etugasmedlated via the
CCK-A %QQ;Qar,Ioca{e&)on vagiParfln fileRD(s 6L )é%t @KT. WolridhasodR e MuEBRWAolecystokinin

dj hor and r omodul
receptprlfﬂ&m{i;fe gﬁ}g ?ﬂ r éﬂ.@lﬁp{ e%,\%%'o glg G}V%'fﬁslte&pa v?rﬁtérg'I ] A¥)xford University
Press,(Ne@KYdrk, NYd pio@R4-B 58, CCR2Zgmith et y p@ibbg, 5398, In Mug/ple c@IbLystokinin receptors
in the YR8UE 4T Ho A& 49]J h%sﬁ) I\'/%P&H anBﬁY_ IvErQéH g@fb%! Oxf-g%rﬁ\%'rsny Press,

1)
New é@hb‘én‘@eaeﬁaﬁ%lz d%ﬁ@df'%&ﬁﬂ%gw%éa@ﬂ* ge@'des é5 A31-{f6rgnd G.P. Smith
et al., em81aBCIer(cé99:2))p Possc103Rat | . Acad. SCI USA, 89,

8%%le£@gag%) %Hcgﬁogftﬁgﬁvol%n%m oéohe' (BSK E' %g%ﬁm %gulatlng food
mtakem@_dg@mg)fmdmgl; t?\(a:t OLnE]TF rats Wthh lack the CCK-A receptor) are msensmve to the
anorexigenic action of CCK. Also, it has been reported that CCK-A selective antagonists, but not CCK-B
antagonists, block the anorectic actions of CCK and CCK analogs and increase feeding in animals (see,
e.g., G. Hewson et al., 1988, Br. 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.,1990, Biol. Psychiatry, 28:169-173.
3
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Both CCK-A and CCK-B receptor subtypes belong to the
seven transnenbrane G proteincoupled superfamly of

wo emmeptass. The nucl eoti de sequences of the pepdpiBDE/ 001469
CCK- A receptor and central CCK-A receptor are

i dfﬁ‘lﬁﬁ)j gahs &dén RepIR&Sthat ihflisioM ¢F €CKLdR Selbdin@ OB e nlsts reduces meal size
n rec%&%or hayve_been, fo

and c3 %gﬁﬁ?kgéﬁ] annggl mcludlbng hur§a SRa I &t D%qen et ?Il es I\B,w York, NY)
(2001 NIAB R 1265926 9; Wli(;(lsqﬂgf et4D- 486/ CTﬂhélutC@}(ﬁAS‘r enpepﬂzb‘rGOL A. Ballinger et al.,

Clin sb%@@{g@é B £EANLRAR. @Iuevb,@etem @%ﬁo@mefoxbgyws:(hy@d) n1951 1454,
ic ac r i ¢ sphincter

i a%VrefOP@ﬁfa o Bacs e SpsRasomi sPEbee rphfe e nerore.For
exampa ISanafiettas ceperextin in® pstectr Nt §, 098,350 dtst Derta!rémuiywmn@ @(lp@ysubstltuted
pheny§5}|4I bemc%gaqgf ?gﬂésr ﬁ?%}é k- A%B?mgtg a H:é hs 5%%%03%%%’]’%\@4 have been

|on
fepo“%‘@é’ﬁ&yﬁ’( A d9istsRVing arfreci é't’t@'twéqu@h'é S$fPt h9-nE-EntuogRtal-, (1998)
Pharmaaéutiogl iBivgechhogpu e |(|eegratidrodt PHarm0é it £ DisdSveryedn@development): 507-524).

R.G. %%é %Qgggneélgg'lggrhce& Eéﬁglé{@msg{é m&%gs?gaajl )? ?C’)h‘l 11%8 disclose certain

14- beﬁ?—Rﬂ"qZSP”FQ?S?é being aerteheraleC-f V?W@tobﬁﬂqnﬁﬁé’f"? angreiigipplivity igfrat feeding
model§! WHeRSs cSlSQGﬁﬁ@azbhﬁylmW) NBBkRloBBzdpines Bafidcedskd 8f BRCHenke et al. in J.

h t h t h
ves. G ATk M iciop 55 SRRl e BRI SR 4 dPpipastas opgo orey
aCtlveﬂ%mms&‘ee e.g., GP. Smith et al., Science 213 :
( lﬁlgéﬁgh imestl £3hs %%ﬁgou@" therk W eXdtoMh 834 fgrt?aéﬁgrg ggéotnl/:e and safe
or
tnerapgl kB Een| o RBETGeE ek alay vEETERR: ook and. CoK

agoni sts can decrease foodsummatye in ani mal s,
' "Tﬁla L& inV@tisn (e‘ﬁa@& to gcgmpom]nd oﬁ*c*?rkﬁﬁalg R C. Young and
Smth, 1973 . Physi ol sychol . :
84 488 95), dogs and prlnates (i ncluding man) (see,
e.g., B.A Hmck and R R?> Peter, 1994, Am J.
Physiol . 267: R841-R851 ; Y. H posue et al., 1993, Am
J . Physiol. 265:R48Q\E4 ' +E. Asin et al., 1992,
Phar macol . BiocheTL Belvav -704), and that this
anorectic effect ils nediated v Rhe CCK- A recept or
| ocated on vagal &K fibgrs (see, e.g., CT.
Dourish, 1992, In Nuﬁtipl ch\yl ecyst oki nin receptors
in the CNS, CT. Douri sh, . €ooper, S.D. Iversen and
L.L. lversen, editors, /1M|ver5|ty Press, New
York, NY, pp. 234-253; RG P. glth and J. G bbs, 1992,
In NUItlpIe chol ecyst oki nin ceptors in the CNS, CT.
Dourish, S.J. Cooper, S.D. Iversen and L.L. lversen,

wherefhdﬁ{ BOX D, EQHI@ Qe%bﬂ&ﬁ&ﬁtMLCW?%STNJ\EW Yor k4 N; pp.
e

id
195 135 Vi 6 800 et o, R0 Wiy S0 B 55 st cno o
Eandﬁbsm 036- 1037). Other lines of evidence supportlng

t w |s| s@réetleu fHR Me g%uptclaﬁs.s@%o CE—%%%%lloﬁalé Sups @Gl @t bE)glkyl- (Cs-
ke i nclude ETF

r
oy, ot Pt S RUTA T &e%a?wasmno ISyt
aryl, ap{Or-6xalgpnheteraaylifon ofhetl@Ciryl-AlGs &g)alkyl-, lagls tdyemambergopdriedly or fully

satura{éa%gte%IéA‘AS@ltfﬁHeMm%er@@Eé\'gQQ'osﬁjﬁy sal%‘gte@ﬁ’éte @é& (Cyq- Cs)alkyl and a

ant agoni st anoréctic actions o
pa”"""@ékf heA1EEEd friefrieioaladerForlni-7gdihen Apither & R §é%R < phenylmethyl-,
R' is selegted fréin ski@wRop aed a partiglly BB, saBirated)(C ehayIRGOI .

9§th|%'h§é.ran§l-Q'is 5‘?&@8 lfnjgﬁﬁrtgeeéro@d'%n%tﬁg OQhBRH,rthigml);l',?s%%ﬁazolyl, indolyl,
2-pyridyl, pyridazinyl, pyrimidyt, oxaiolyl, furanyl, imidazolyl, isoxazolyl, quinolinyl, isoquinolinyl,
benzothiophenyl, benzofuranyl, pyrazinyl and pyrazolyl,
and the partially or fully saturated heterocycle-A is selected from the group consisting of pyranyl,

morpholinyl and tetrahydrofuranyl,
4
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Am J. Physiol. 257: R1512-R1518; T.H Moran et

al ., 1993, Am J. Physiol. 265: R620-R624; and M Covasa
WaosRia034 Ritter, Peptides (New York, NY, US) ¥QOMER)(5/001469

22(8), 1339-1 348), including humans (see, e.g., OM

V‘th@h{b}rﬁ- gmg @y, Ehleterola@@ﬂ paﬁiaw or 1l§ %640 abdd éterocycle-A or part|ally or fully
en r
satraf cpggei ol G R R s gt PRI Gl Thap Mk Gucts

lndep@.\dehtlaa¢lm1¢cbfrqm1thalg@w pongistingedf Haloj (GeCoidikery-, halomnbstifutadé;:-Cs)alkoxy-, -

c%gikyﬂ—-c:hpfrﬂ%toestubﬁkuted Eeppdidps (New York, NY) (2001),
72 KtssHeff et al., AmJ CHn Nutr

3R I@é‘i% 'é%{ '%@4 166 A Ballinger et al., din Sc/
89nd dfgééhd R3i8 5t B84.;(Ca0galli,JC,-Cd)akexy-se aghrtially. gr fully saturated (Cs-
cycc??aﬁg aﬂﬁﬂk%ﬁr&%'r ahQRe {stlﬁga“%ag 1;;1454. The

4ment 0 non- “A agoni sts has been
r@pé’?q dar?ﬁk?'h‘@g?“i‘%’é‘? 9imireHRFor exanpl e, Sanofi has
I epoR°edinddpehlicbtly gedcastirodth&gréGBeaabistingunty, @e,qs)aikmy-, -OH, halo, -CN,
NH msl am no- 5- (pol ysubstituted phenyl)-1,
z’abenzo |aze ones act as CCK- A agoni sts Certain

1082 ¢féh Ebféjga'zé?n -ProAtesoreanpetiafee iully spigieteddC+ Br)euslogiork apd the other of
R® ancAQ08) br$én§l JpBoHallDs UBBDItEE k1 t@@téuﬁétﬁaénlsrhdeﬁéiﬁi@ﬁtﬁ/ sefe€8d from the group

consisEri'wgg?'f (8 (%N ﬁqggnf?o ﬁug:i‘.ntm?og%‘g §$2||gfhar g‘?l’%gt;{Ute%(eb gF alkoxy-, (C4-Cg)alkyl
and (CRICa)etser; whmvdn@@&lfem wpmam pher§Toigp )optiqRally subptituted with Bio 3

substit@knts inl&heRiIRY St fF%rrNﬁéi @Uﬁ‘@dns%‘ﬂf ShH Y-ChehdI&ESbstituted(C1-Cg)alkyl-,
ose

nalo-sSSEIC, Salakoi P ke RuPPaNES el supstisied s o2
substitagroningerenasntin selentaddor the group wansigtingref rRH, -Céle thkim dpalo-substituted(C-
Ce)alkﬁoqﬁb §ubsﬁuf%@(d &5)afkbxy3( (Z b")éll?ﬂ@l?@ C- %‘gﬁ'kgﬁt bl Whérein hleteroaryl -Bis

select(iaq,]fro\jn thé/gaalug Hllr(? Pof & I fcl’wff@?lilﬂaothlg% |$29ngg}|gﬁdc$uyoh%& or 4-pyridyl,
pyrimidienazo(yl 88&)y, |rﬁ!@E(z§bI§|rD ;80%5@ ReoByasyriezimgamt prdzplyact i ve
Ol & RORPLR R aé' E&B&Q}%HﬂN SIS(E:' -@%kﬁ%d f'f%E%thQP&‘?ésgﬁ”and R™is

there sti % exi st nee fective an
phenyls g partiglly of %\‘&é%ﬁ‘%‘e? (Cedtrirsriealevh Pet?r@aﬁxb? ﬁba Hrio preambisied pgrtially or fully
saturateinhgtetocgse-B, wHaddaeryaryiiteis pélegefton the griup aonsiseéhgdf@giok Dyl, indol-3-yl,

mdazo?3gpgg%fml 24 J: 8525% ﬁ?cﬁ 5)y C%%@ s(g‘r@l ?Arﬂ:}\@or fg’ﬂy %tur%ed gcloalkyl
heterogpybG iosRAMAH % o fH'@ satyrated n@éﬁﬁoqy%B& optionaly swsawd [N gRrBO\atom(s) with 1
to 3 sdb%htﬂé’h& sﬁc%’;ﬁ@nclicehmese%téd #bmltiRagrbupddBsisting lof ]?an,?bcsgmosy N, dRLCN, -OH, -
sseec Lo cnlstlngo -
cou Bl 51 Rl rISELGHE, ABRBLCRRE ) ley (e
CH) aq; Rryqnﬂnqa pastially gf f@@rs@&@atgﬂ WC):)gyﬁlq@&yl hqt@par@ -C or a 4- to 7-membered

partlal@)oa*ukyyiaﬂﬁbtg@(lgerlac:ﬁ@)@'vdlﬁ)élre'he?ﬁﬂa(ﬁ |§@h@td@Woﬂﬁh@@6@ consisting of indol-
o _

2., e P Hede g i vy BB St R B PR Doy serted

cycloalky!, fielérbgrylSaennagiatiydor ety eatw@yadlhetemcyde B tiscopHonaiindidsi@ated on carbon

atom( wtﬁh@déyub@ﬁmému .harep%aaéfm &ééteheﬂoﬁ]rt%yrsba/&onéé of (C4-Ce)alkoxy-, F, C!
ul Iy saturat eg

-CN, @@3- @7'51Ctéazglg@wg,P?"}():Fl@s%‘)itﬁf’&y‘r%;)aﬁﬂ’&’ when neither of R6

a phaamateiRicallysacpdpeaiid st tHeydof or a prodrug of said compound or said salt.

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(Rs)-. In a preferred embodiment, each of A, B, X and D in Formula (1) is —C(Rs)-, as depicted in

Formula (1) below.
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Rl is selected fromsaid group and a partially or
fully saturated (C3-C7)cycl oal kyl; where heteroaryl -

wo s00seiest ed fromthe group consisting of thi eryl/1B2005/001469
t hi azolyl, isothiazolyl, indolyl, 2-pyridyl,
pyridazinyl, pyrimdyl, qwazokyl, furanyl, imdazolyl,
i soxazol yl, quinolinyl, i oI| 91
benzoth|ophenyl beRZof N
pyrazol yl, and t he par
heterocycle A is selec
pyranyl , norpholinyl.-6
the aryl, heteroaryl-
het erocycl e- A or partlall, saturated-
cycl oal kyl group or portio d;ﬁ;up is optionally
substituted with 1 to 3 substltuents i ndependent |y
sel ected fromthe group consf' tlng of halo, (O C

az@yl and
or f saturat ed

.hyd of uranyl , and where
\or fully saturated

3) al koxy-, hal o-substituted(C 1-C3)al koxy-, - OH, (Cr ‘
%)a?r!d*jl\’ﬂzes b (eﬁ@q?1 hF’Edj ﬁf’ wgg& Ii(?)i é*g%@éh%f]the%% drd Ii]ar?d%for the

compqueds 5 9an 0 e ep detispd rirRyR ¢d Brlows ogasrellvang 9retwabryufor {je compounds of
Formuge)ur at ed (C3- C7)cycl oal kyl and the other of R3 and

th (J)r}% em%{l?mg%t(om r@é[&o}l\ E |30§\l §$d (%%d C%ﬁl ﬁ@?o%&%ﬂt 'n another

embo@@prédi @dCfﬁ’: o@ng s oY m,lf;ef@fﬁqy, gatcp REE 87d Eiis The substltuents and othér
param@ﬁt}a@f&@h@ée embédthedt@hre as déiiNed abdvd aAdBeloiNGerRsral@2ad Blefdribly, for the

com mm 33? { -0B)al kyl or a partially or fully
P Ut af -C7)cycl oal kyl and the other of R6 and R7

i g ggeﬁgﬁyﬂ en@pﬁih@n@f thg inygptipnipettairstto Wietdempoyngs 8f Formula (1) in which A and
D are S@'IbSB('ah&JBréFeS—G(R ERRMOSHAS MreSRL %&@Qtédﬁr@ﬁérﬁ\h% (!ﬂf Sdid. Each of the

substltfe%% }[ Wxﬁ 8[ )Hsa:fns deg ueg\é{boil%?néid)(eg%zg@%y i%rig{p%fer@éy fef the compounds
ofﬁxﬁybﬂkyl and (Cl-C3Jal kOXy-; phenyl methyl- in which the
phenyl noiety is optionally substituted with 1 to 3
substituents independent!|yssel ected fromthe group
consisting of -OH -CN, haly-subsgituted(G-C
6) al kyl -, hal o- §ubst|tuted( C 3yal koxy- and
( C1- C3Jal kOXy- R eRgroaryl - B optsonal 'y substituted
with 1 to 3 substi [ tly sel ected from
the group consisti
hal o- subst i t ut ed(er~_Cs¥rakkyl -, /hal o- substltuted(C
1- C3) al koxy-, y i - C 3)al koxy-; and
wherein heteroaryl-B is sigﬁziéahjron1the group
consi.sting of thienyl, thi lyl, isothiazolyl,
i soqui nolinyl, quinolingh? 3-"Nr 4-pyridyl, pyrimdyl,
oxazol yl, furanyl, inidazolyllufsoxazolyl, pyrazi nyl ,
pyri dazinyl and pyrazolyl; t of R8, R9 and R10 are
i ndependently H or (C*CeJdal kyl and the other of R8, R9

ardinRbfmils 1ok :réxdramyaseléarealfra.lnlwe &bud dbhsidting 3t (@-atRekyl, -CF3, phenyl,

phenf(G3 ?a%?ywc%e?gﬁfﬁﬁ peraSe AR SR RER OF 49 Tiras ihels TRRaM & iy saturated

heterohysieet @t yd Z-@einberse pastiallp dr fulyoraurdted kpteroqyclyloN €i-Et)elkg- anfl a partially or -
fully sétﬂ}g@lﬂ 1(% %boyc!béllqﬂ{b §3)¥I|<yl anaoweql aithe b R%nahalsrb@lefhwrzetw. R is also

azal n

prefer%g)t rﬂpa‘ﬂaélaor fylg/l sgtéllraﬁiﬁ (Cs-Cy cyc’i)oa‘iyl Morep prefereaLI R |s phenyl o>/2 -pyridyi or,

when neither of R® and R’ is phenylmethyl-, R is also more preferably a partially or fully saturated (Cs-

Cy)cycloalkyl. Still more preferably, R'is phenyl, or cyclohexyl 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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heteroaryl -C or partially or fully saturated

heterocycle-B is optionally substituted on carbon
warmsfisp3aM th 1 to 3 substituents independent | BCT/IB2005/001469

selected fromthe group consi sting of (Cl-C6Jal kOXy-,

FThtg?’ argCrNteroQﬂLA Ea Ik fuﬁféaﬁtﬁ‘&@é ﬁet&@%i:le -Aor partlally or fuIIy saturated
hal o- su stltuteg :

oXY-; yl
cycloafsyofUAISf §OrtEn o @igfayP %pu%%ﬂ%%b@&%%%?‘wt'k&o 3 hdependenty
selectdteduestinaentsl praferably selebtedtf@mrthergiobe cadistardf FaCll (C,-ar)afkokyt, yOH, (Cs-

Ca) alk@ aEWa"ﬁE eé’F hGbe tp&?éf&élﬁrﬁ‘m tr}()%&% c%?ﬁ% &Lg%f ¥l C|C(d ;B?,koxy -OH, (C-

I‘ om rou
C,) alkylnewg| Cf’3,.. 9qpe0|?lwdrgg\d e g{o\}q con7|stgngé>( Rddi (€ chplk%d -OH and -(C4-Cj)alkyl.
When R azpaérrydmIsﬂ%sy;brefe&alydnwbemmbd bp&if dubstitbtyd 0 nidst prigferably substituted

r d cy kyI heteroaryl -C or partially or
with 1fai%yataé§t%$a§ gﬁ%gt erocycl e-Bis optionally

s ﬁb@t RtinEesougn!).dedependeattyoispsyeralily $elected from theigrewn aneipting of H, (Ci-

| C4)alkb§d%ﬁm®£dW—m%% @ &fefabig MdnBe groap BoreRMS & H, WH &id F; still more

“CORH, tetrazole and
gorglgasr\:é%pg r%’f’:@?%{'l 'ﬁdgﬁl © a pharmaceutically
abtepeadhl  AsRIX, aodwlénre‘iﬁrmwa (lnis pEGRI-Lpyeferfably at idast ongefistieh R° is H,

more &éfel%@l'y dt I§§’§t &wo drthr&& s@éﬂ@ﬁcatre Af Mo@tepréf&\éﬁwe‘a[?r%ftsgaﬁqug H.
he ot hers of

Argh ose &1k eng G, o By R SO A S BT
oPreferatiy o@é dRfaml RrieFerMulagdn s & frencbedretrain (G6-CHalkB, mote arederably, a

prefer.

branct@d%ﬁﬁn L%; Sk f; st|ll|n§br@pr@{e?écbﬁ/r 5 @Qnmgqélmtor CSQQJP a‘ﬂfi nléﬁt preferably,

For mul a s - , as depicted
'SOP'OFXBr mJI a (11) below (H) Each of the subst ituents R1,
RZhe &Ber dRA® amicR’ RS F @rmdlag B Gipreiérablip ehanyin pheatioethylEortietbrdaryl-B in which

v PR P ey S o

substityedFormul a (1). I n one enbodi nent of the invention,
| Srefdvablp i F8 dr R’ prepiR ghgup id dptibraipreibatitted W|tt|| m t(ﬂﬂﬂtbbt&tﬁents

mdepengprﬁly sggtgéd froIT:’n éé gro(L;g %n% S aé?dOl-ci; tcﬂ FI\EI ?Jb?ﬁljtgd(a -Calalkyl-, F-

e sub's uents and
or Cl- S;ybﬂlamﬁ@&sa"f%v- ﬁ%@s)élkérm@d?( rReltkoxygr Moeepreferblieie pliggyi@roup is

Opt.onarmubﬁlu@um@an@t;@Ldsmuangi.npé@h@érablsé{ectédqron{ Msg@em@mfg of -OH, —
erer.

oN. P JCREPRHEEr PR E S L BT P EnplPa (Gricalions s

more prfiehly Aheypltenp gagup is- thpnally(s%mutgd wyth to@(stsgl)uentapmieEngmjly selected
rom 2 6 cobbis8 ol ¢t @pl in Formula (111) bel ow. Each of

b t d abov
oFs, S R S SR sk Siy i afot et e Stn B iy
substitgfed Mah rot 21sL(usytuerm_lndqpeﬁdnnnmseaec(eld)frorrgh@grgﬁpeq:qmbllst}ng of F, Cl, -CF3, -
OCFa, S%egnqué émmxyh%t.%e,lérbr&aaa sﬁé mnﬂ ordufis opﬁ&)aﬁ,t &¥btituted with 1 or

2 F atqqps. é/}/@%ﬁl;\?% AR %d 8 ksya] optl%paﬁx suibgtltu}ew}?%g:gg@rpplblﬁ p[egﬁr?k&,y unsubstituted

phenyloar 4fR4pHeyylsat ur at ed het erocycle-A, a 4- to 7-nenbered

p@ é{% Q+ &qu%heﬁﬁ lnlo?)é a/%ﬂhg Fftofsﬁ7 Eh%?ﬂl:h%}’l cXJIp t#%p@ghal%(sjubstltuted with 1 to

tra

3 SubsYERS MEFPRARETT I PeIRBLCHTREn Ry 9tow 5?1@@%9&&%—0'“ RAd (Cg-Caplkgry-. More

preferably, the phenyl moiety is optionally substituted with 1 or 2 substituents independently selected from
the group consisting of -OH and -OCHj;. 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,-Cj)alkyl-, F-
or Cl-substituted(C+-Cj)alkoxy-, (C1-C,)atkyl and (C4-Cj)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, ClI, F-substituted(C4-Cz)alkyl-, F-substituted(C,-Cj)alkoxy-, (C1-C,)alkyl and (C4-C;)alkoxy-. Still

more preferably, the heteroaryl-B group is optionally substituted with 1 to 3 substituents independently
7
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preferably a partially or fully saturated

(C3-C7)cycl oal kyl. More prefereably, Rl is phenyl or
wQ@2@gniayd or, when neither of R6 and R7 is  PCT/IB2005/001469

phenyl methyl -, Rl is also nore preferably a partially

selectéd frc%nhl{hle)glroﬁakb’rfs%_ti@jofl(%@'é:F €r) eysl-oek kiyd,-c, ik I|e1nd '(‘@1[(% alkoxy-. Still more
: refera LS n
prefer%*ly, F&és o&ﬂg}é&?gfbgtltgﬁgw@’ in% %%bstqyenk%gqeep%r}dgfw grsﬂﬁch tfrg@ thesgroup

consispitieefyfl, Cl, Tefe, -RCFhetlrand (§1-Chelkaxy-p Sl epeelprgfersbly, alut eateroaryl-B group is
optlonglfy%qbétlnﬁedgﬁlmq%r9Q0§ét|§JEthQ1dQ;§enE£Htl @é(llacte@f‘rcpﬁ/ fhle‘aycjup con3|st|ng of F, Cl

and (Gycelibpa i Bt e RS Selnfly saer vahyicr 2

~ substitoette moareynherﬁy s¢dentdd fed tie group cdrisigtirggadf GF, aD@id; and - -OCH,CH3. Ina

partlcm%%re?%ﬁagle%b@ﬁ HEnt%ﬂe’r@Hryl BOE l]jt}élltlubéd %E Uﬁeagu%gutuent Tﬁlefted from a

group or portion o %§up I'sS optiona
group §€ﬁ§§‘t’€idt%§’9\éfd gengrally @? REBESRAL W R%t'cﬂ!'at'b Hsndependent | y
saheRrt &R’ sieleedari-Besirefeaby seleabd fyors Sleeedup dodsising bifigenyl, 3- or 4-

pyridyl%égggrﬁ%f}%ng' %%\% rgfg d\%reCEr?fe%rﬁ% (tq/tllcl;e%)er aEQ é}’rudw rgrcggt %agtg]larly a 3-pyridyl

group.gyhintignaydiesingubistitgted pr. prefe@bly §Ldns(r3utg5l as ﬁwvﬁed abgys, V(t@m.the 3-pyridyl
group %@ogwstltut@&dt is freferabBsRBGituadd af ctd. aMalpBfic@irgpisferred embodiment the
hetero g 3 Stlls Q\%]ifoxl: ri(% | (C1-C3Jal kOXy-, -OH and -(d-C

§y$&‘§ﬂ T ¥E’i’ yphen3y| |t IS rmst preferably

uirsabrsterrediermbidirtrnt, oné oiRilest iRf intFmemila (1) is Hni§a1Cs)alkyl or (Cs- Ca)alkoxy-
more ;ﬁé\%fa%fyalgbb’%ﬁ@ fic1t &4, e—d‘)ﬁ}(‘ thBst breidahy, F. afjorrfl or a-OH

w0, I N epen ently, is

The 081%?@% 5’83? E'E‘?%E) 't Hhﬁﬁgg 5" oup consjsting of H

( €2 -CE) KR)%yn the c@hrhouRgs ciFommuth ()Oo ofBt, & pndeR éa@bjrgfrerably H and
the otrer qu heargerQuQ a%fé?da%ﬁ b%goL%DPr’ékera'b%@&garﬁ C étsblle&teRMn?the group

ef erably, era eac 5
consmﬁpg Tl ale %gclﬁda&f)l %yl aBd 7-Xza|réﬂ%3 (a3 IMqrq;rgfelnﬁﬁyh?t?r))aryl C |Sé(1 fadol-3-yl or
indazdbB-y| grmpefﬂestabéfgrabiy ahdask3-ggeoupf ThalcdterBoyliGgrblp inppt@nally substituted

on car%@gt@;\e? fpyef(,@%tr Ig@a?téd (?{1 Wen%lh)‘f' Egld%n'ﬁ_'%n @ef@g I- (H?rmép with 1to 3

era eac en_on
substitygpfs: @reff@:(atp:tbﬂﬁaLI éul{spy.lentg mqy( p(egjably 3 5ebstiteent; Thejgubsfitygptsiare
indepgpidentig salbdtyd, Iplrefd?mff&rnamlexgroeneor&fstuEgﬁofa(mLcBZxkow FoCImaNg -OH, -CO,H,

tetrazcglé %nd éc%e@[]tgﬂ&h %‘% I@@ (% ggllck%ng) % ;{refergag(?}g)mr-e;n%r(%:)gy I more
prefergbhb F@ﬁ‘@l‘?&?—%ﬁ&ﬁrwP('TEPt'S'Fa”YE‘)b&F'tRW W '”&ﬁ@r et Pfﬁf%?@f 35’%/%)0"13 Most
preferatﬂpmem@xéroarﬂ Raneivatute@f R6 and R7 in Fornula (1) is

prnegrﬁglltewaMe emeoo meptﬁ% F areQ%ken tci%léthgrett ?grﬁag) R{'ﬁlnltﬁls embodiment,

whererﬂq ény Rm;fpypulgﬂ)@mta@n tpg@hehec@ epé@;sﬂme@sg&reo ather’ of R®, R®and R" as
define@ BbdvanRAd balow L&%ﬁérblty%@@refé?&tﬁf erably, the R6 or R7

A bR sd'ﬂf’?awﬁ 3@%9&%7 'ss%wef” iV he gr oup

consi sting of F, , F- or Cl-substituted(C
r C3)al kyl - Fpr subst it ut ed(CrC 3) al koxy-, (Cr

C4) al kyl and SR cRal kOXy-. More preferably, the
phenyl group is Qptionally substituted with 1 to 3
substituents inde ently selected fromthe group
consisting of -CH, - CN, F, O, F-substituted(Cr

G3) al kyl -, F-subgtituted(C r C3) al koxy-, (Cl-C4)al kyl
and (C&l- C3Jal kOXyy..




10

15

20

25

30

nore preferably, the phenyl group is optionally
substituted withi to 3 substituents independently
waealosatass f rom t he group consisting of -OH, F, PC/IB2063001469
3, -OCF 3, (d-C 4)alkyl and (Cl-C3Jal kOxy-. Still nore
preferably, the phenyl group is optionally substituted
with 1 or 2 substituents independently selected from
the group consisting of F, d, -CF3, - OCF3, -CH3 and
(C C3)al koxy-. Still nore preﬂerably, t he phenyl group

in whldh§(1%0ldl-9@ﬁb kynssNb&I Ct(lj%mz)e%r Wi |tshN1aerrX225 FCfﬁut ggrefé{'\g‘(ﬁ)n X' is —CH- or —

N- anc3F G s OO O | Bt TS St DO A RIS heoroup Consisting of .
(Cs- Cﬁbﬂdﬁxpﬁél@}’l -CNRoef €1Gab| tgtrazoleeanp I esinlydtitutemi( @J—%)aﬂfoxy heg REaH;); more
preferé%? g&ﬁ 'p%k gﬁ& BVLUII%EQ?% gre*erc‘abg/pﬁ(%rﬁ pl%lnh repc‘rg\hé M&e@?rh%ttrnn n]rore than

stituént epen from

A three qleOLpée etgerdpan K. nlﬂoséprej@tply eqqy R a'ﬁd* (T@p 0@35 gibﬁ@wns angipp@meters in

FormuW(evf) ereaaloyéfune‘dheo\wmaybblowmeaémuy adepdferarial | y
r?nt iaév ? wr\\l\éh tH g‘ubgtrtugnt aunlaehei ara%gtf}s%%_?e@egr?endtﬁﬁéﬁ generally and

group consi
preferamﬂmteppgserftép atﬂfeyredtsmem{jprmm é't)y of the phenyl net hyl
- group i-s unsub§t|tut§d. Preferably, the R6 or R7
heteroaryl -B &~ayp #s optionally substituted with 1 to
3 substituents independently selected fromthe group
consisting of -OH \-CN, F, O, F- or Cl-substituted(C
1-G3)al kyl -, Forg bsti gt ed(C 1- C3) al koxy-, (d-C
4) al kyl and (Cr C3 aI KQXx More preFferably, the
het eroaryl - B gr ouphs ‘ Red with 1 to
3 substituents i p -y : om the group

consi sting of - tedz(C

1- C3) al kyl -, Fsubstlt ey K (CC4)aIkyI
and (Cr C3)al koxy-.. y, t he

het eroaryl -B grg 2 i onal |y BubstiRuted with 1 to
3 substituents endent | ysel ected fromthe group
consi sting of -CH -CF 3, -OCF 3, (Ci1-C4JalkVi

and (Cl- C3JaIkOXy- Still nore preferably, it is
optionally substituted with )or 2 substituents

i ﬂ%?&n%@@@rﬂbé%d§&'tl€&6r@§énf |ﬁ\$5é'r'ﬁhc§rhﬁcllﬂfe0Up consi St' ng of F,

2-[4- prplgqoe 1B g} -3- W eéhxﬁeq (B‘TOOWPY g(b'argg’%)q %.ie( g@f el Tbﬁnzoﬁazulen-G -ylJ-N-
|sopr0|sxlrb15161ntemceﬁpwdtnlcﬁ -1)- ecetdnidaibst i t uent s i ndependent | y

2-[4- 1$-ﬁh@o¢§‘?9neftﬁyg@ LdxD 8 -gBERME, 5%@@5%5’}3 @%botgtré:aza genz%fé%z(llg—tsgl] N-
nor e gwetera Y, t he heteroary -

3)a
isopropyNy (sﬁm){'lc’?y Qﬂﬁg‘fq Yhrcer h 1 or 2 substituents
2-[4-(5-fhdeprhid ent3Hymaiel) ecdxed - ﬁmwﬁmmrﬂaps COneirsdzamgnmielazulen-6-yl)-N-

|soprogngl (g%'ﬁl,o?iy-?ﬂ@m I n a particularly preferred

he éroar !Bis substituted with one
2-[1-cyslpptyl-4-(Tehipdad Stybratvg- 5qu8ﬁw5ad"g>id&J%3'8éQ%Fei"%?@'b&ﬂ%ﬁl@?zu'e”'s'y']'N'
lsoprogyﬁrNQBaidtr)bxy)byrlarnef yarab{aymdeparti cularly -OCH 3. The R6

2-[1- 3of{rydroxy gt?etne? 9 ?‘{I-Y !ndgf f3 )ﬁ’rﬂegfé@ Elech%bi é’ dlﬁy%lroe 5 E dIiOB{t/(TQ{;Haht?enzo[e]azuleh-6-

ylI-N- -qupvhhugﬁrmetmm pprwra%wlhwetamwﬁ e pr ef er abI y, it will be
N-benzyl-318, Q8ifldor &Y 5- ﬂlwro PH-MdB!-3-PREth 1E5LbS 1 -PheRyi 3t PNiIRYdHy.D 3,6, 10b-tetraaza-

e_unsubstituted or, preferably,
benz°%i?6§€ﬁ ?mﬁgdsoﬁ?r’g' gt@mgéd above. Wen the 3-pyridyl
2-[1-(3ghryduopy-phensib o Hitindeli3t Wrnettl|)-5-exor4sd-gih i @2 4161 1Pb-4ataeza-heneaiejazulen-6-
y|]_N_ig\,tprogylﬁq_pr{erﬂy|aacp@mdgpuI arly preferred enbodi nent the
N-benzyl-2-[8,9-difluoro-4-(1H-indol-3-yimethyl)-5-oxo-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-
benzo[e]azuIen-6-yl]-N-isopropyl-acetamide,
N-benzyl-2-[8,9-difluoro-4-(6-fluoro-1H-indol-3-ylmethyl)-5-oxo-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-

benzo[e]azulen-6-yl]-N-isopropyl-acetamide,
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heteroaryl group is 6-nmethoxypyrid-3-yl. In a
preferred enbodi nent, one of R3 and R4 in Formula (1)
wo 200511164083 C3) al kyl or (CrC 3)al koxy-; nore preP@r/E2095001469
Hor (C C3)al kyl, e.g., -CH 3; nost preferably, H
N-isopldp@l- DB R6- 1 heryB4-andpyrdld a16-Eipyridit Rylnkihyl)-8,5-dbBydRo-2,3,6,100-tetraaza-

| benzoge%a(zﬁgﬁ_éﬁ}_glp F 9 eta—,%{l 8) (RO) (R10 ) in the compounds

‘ R8, RO and R10 are prefrerably
N-bengyl-g1id( tHHedab By irethyf)- Sy o- 1%9'31&6 SRiydio, 56, hittetrapga-ppnzofe]azulen-6-yl}-
N- .sopggpgu&etal?{d@f erably, heteroaryl-Cis selected fromthe

oo B R 3 R i vy T REDE s ie T tgpevaazs:

benzojefpdalbn- BW&N-Imprqpmlcmztahuder yl group; nost preferably, an

N-(6- e'th@gﬁé)yrlgln}& Jw @Y PH- ln-gbl% ﬁrﬁgtﬁ\yIP@B)}’d 1- Qwéaplwdlhyfjr@@%'GOIBE\Jtétr)éaza-
on car bon S , pre er ab Yy ocated on

be””ﬁ?é”'ﬁ'ﬁ@ﬁ@f" '%ﬂpfw'rﬁcaw'% ng of the heteroaryl-C group,
2-[4-(Wi-ibdzdl- 3 pmE8hg L extd- t-plemiyist, 5-gih @ 2 & 161 1Pb-tekraaza-t&nzolelazulen-6-yl]-N-

isoprongs(tgln;elt%qiﬁyndm_ﬁ o ﬁ,ﬁgabl y, 1 substituent. The

i tuen are 1 ndepen entl sel ect ed, preferabl¥
[4-(Yripgaze iy piBY oS- E’é?n%P'?ﬁ”V'rfbf’ 6‘1"3"}(/ @@951‘%@?@3 be”FD[e]E?r” en-6-yll-N-
|sopropﬁ;N phefdtiacetdcid@H, tetrazol e and

2-14-(1THE |§¢‘:}2§|adb§lr‘d£tﬁg)r 5 8’? E @é% 4, é@@?ir? 2 38950 Bhran a'@erng?[ clazujan6-yIN-

bre pre era
'SOPFOW@GW?W@"@? oup is optionally substituted with 1 or

N-benZyl-0118, 8 diflfdr&h 1 rablyzol - ylﬁe&iﬁygﬂﬁ)xo Mbﬁénylpl slagyébls,6,10b etraaza-

IS _un titute In an alternative
be””Cfﬁ%U'&” néﬁ‘i“"i?é”°£ﬁ'<sf°%§mé"%e t aken together to form =CHR
N-benayl-2-[4-(1H-indizel-Zeyierdy e exo- 1-piireylet. IRh w2, R4, 10brtate pzatieazolelazulen-6-
yiJ-N- .gdp)opgra@etg.alg@n together, RL 1 is the sane as the

2 a1 R AP AR B A ek b EPUT P e e bae Hem b pplefezuen-o-vi-

N-isoprdpgl-N-pheaitacetamide, shown in Formula (I1V)(1V) in which X1

2-[1-(2- fﬁjoro%en (fﬁ%nda%ol 3N7Imé'lﬁyl)"§§>8 41;‘?v-d|)1ydro oh, GXbbltétraa% b@@&{e]azulen 6-
-, Preferably, X1 is -CH or -

YI-N- '5@“%%' N- Ef(eﬁy'laﬁe)am' ®Each R12 , independently, i s
2-[1-(Sefuefoephaly -6 ellindazeleB- )ﬂmeihyll-i’ﬂe(ogﬁt’,@dipydt@giﬁs‘ltOb{negraeia-ano[e]azuIen-6-

, -CN, -OH, -CO2H, tetrazole and
YIFN- 'go%pgzwl t u?% amFe C3) al kox

(he.g., -OCF 3) ; nore
21 cxﬂo@ﬁmwndquwwemrﬂ> 5REP-6P-0negrP2i3.Grtbele fags-engplelpzulen-6-yil-N-
isopropyl-6inphehyacktémid@r ovi ded, hovvever that no nore than

2-[1-( H{%S%eph‘éhlﬁz} H"’}ﬁd%ﬁéﬂtm%w)a@oiﬂ -4 M?uﬁ%dr&&%feelroﬁk?étééazae@e%go[e]azulen -6-

er substituents a at amet
yI-N-isograppiNaPienyhacalp@idgs  defi ned above and bel ow,  general |y
N-(4-fladre- pﬁér@f)@r[a-bil-ymdéieFWh"lath((IW oxd-Nphidhiyicd)5-tiRfdr6-a 3% 10b @b za-

[ e as defined above, generally
benzo%ﬂ%m% Efy@N lraef\mtr%e;?%{ahts a preferred subgenus of

2-(4- 1PEbﬁ¢mF3alrf(elthY) )-5- qxw ot 4 Erdtydiop IRttstrasiza phrzofsiazylens-yil-N-
|soprobﬂwegfhteh)ﬂl-@cétﬂﬁlhélde

e T e RO A ) G ek e e v e
isopropyblyhenyl-acetamide,

2-[1-cyclohexyl-4-(1H-indol-3-ylmethyl)-5-ox0-4,5- dlhydro -2,3,6,10b-tetraaza-benzole]azulen-6-yl]-N-
isopropyl-N-phenyl-acetamide,
2-[1-(2-fluoro-phenyl)-4-(1H-indol-3-ylmethyl)-5-ox0-4,5-dihydro-2,3,6,10b-tetraaza-benzo[e]azulen-6-yl]-
N-isopropyl-N-phenyl-acetamide, and
2-[4-(1H-indol-3-ylmethylene)-5-oxo-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-benzo[e]azulen-6-yl]-N-
isopropyl-N-phenyl-acetamide; or a pharmaceutically acceptable salt thereof.

A subset of such preferred compounds includes:

10
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N- ( 6- met hoxy- pyridin-3-yl)- acetam de,
2-[4-(1H i ndol - 3-yl net hyl ) - 5- oxo- 1- phenyl - 4, 5- di hydr o-
WQ2®5616080b- t et r aaza- benzo[ e] azul en- 6-yl ] - Ni SOpP@DIB2005/001469
N- ( 6- met hoxy- pyri di n-3-yl)-acet anm de,
2-[4-(12+ihdoi-8 5t dthyn Baoxd H-dhBsheu 5 3ityhiee, 1§ h ) b-otr @z a-bdnfplegazyien-4-y8-N-

h 10b-tetraaza-benzo[ e] azul en-6-yl ] -Ni sop
'SOPFO?ﬂ Nﬁ“emf\l-a%%a?}mg% 'hoxy- pyridin-3-yl)-acetam de,

N-benzyl-R44-Eicindsthd-yipetiyl) éiqwoﬂmﬂemw 3f5y1'fwéf10r¥_\ﬂ§ 10h-teteanza benzg|etpzulen-6-yl-
N-isopfH] a%et%,rﬁjelob tetraaza- benzo[ e] azul en-6-yl ] - Ni sopropyl

di
v 4 RGBSR Pi T EOBR SE 96 1ot tpyeaepsafelacuion
yll-N- Idbp&p&ltdqyldm@eZar@ 6, 10b-t et raaza- benzo[ e] azul en- 6-
2 -[4- (Wl ]nd&'zdl §9me9§w5 b G%hgﬁﬁ H‘%)ﬁgmsfz' 4 Tovdetdaka-BE&ELRBE-HE8-6-yI]-N-

-di fluoro-4

A'SopmpyiH-‘?hﬁéé‘lac% ’W‘?ret hyl ) - 5- oxo- 1- phenyl 4,5-di hydro-2, 3,6

2-[4-(1H1i0dtoi- B@'lrm@a/t)iﬁbnnﬂq{henyl -4,5-dihydro-2,3,6,10b-tetraaza-benzo[e]azulen-6-yl]-N-

I a{ﬁa
|sopro§J| F'Z(H _’T%S-WOQY }fyr]dml\é' *] %’%l ﬂg&(;:lggtlcally acceptable) sa 5t thereof
A furthgr smammca Pzefegres C@mwuv%% 'f‘%&ea ”t?é%ﬁ‘f%‘[%]eé?z ul en- 6-
(-) 2-[4¢(1 H=ifdol- S-9IpTetipN-5-ohb-pipasni-4, a.amly@Bi2cbs, 10b-tetraaza-benzo[e]azulen-6-yl]-N-
di fluoro-4-(1 -
'soPrO&I Rlerf%?{yl gge%n%?h | ) - 5- oxo0- 1- phenyl - 4, 5- di hydr o- 2,
(-) N-bgngyl- a[%Htllaok%ralm@élhggro 1-phenyl-4,5- dlhydro -2,3,6,10b-tetraaza- -benzo[e]azulen- 6-
yl-N-ieprpulaesafidg] ] - N-i sopropyl - acet an de,

OB S O 0B

6-yl])- l\{lsopropyl -acetamide; and

2 -[#] ﬁZHh&Brﬁ %leilh INS o2 I-4, 8.aB{dRe 3%, TbitSRBELEAzo[RrakPen-6-yI]-N-
s y yﬁﬁl—pﬁ?ﬂ?om Spb] pyri di n-3-yl rretzh[ylla) o

$°m°p@RH?ﬁ§HP ©6, 10b-t et r aazabenzo|
(-) 2- [deq1ﬂzmﬂoe&-ylﬁweyiyﬂ)émxcph@hgﬂylraégthaqirpdé 6,10b-tetraaza-benzo[e]azulen-6-yl]-N-
|soprob\l/‘l m@zﬁ’éthoay-gﬂldﬁwlﬂ'% )-SRt @hiicd: ¥ é@ﬁhﬁé&ut@a%céﬁtﬂlﬁ!m ktrefbooP
hydr o- 2 tetraaza- benzo[ e] azul en-6-yl |
N-|sopropyl acet am de,
Nte- chl or o- pyri di n-S-yl - 2" Hi ndol - S-yl met hyO-
- 0X0-i - phenyM S-di hydro”. S. e. i Ob-tetraazabenzo]
e] azul en-6-yl ] - N-i sopropyl - acet am de,
N- (6- et hoxy-pyridin-3-yl)-2-14-(1Hindol -3-ylnethyl)-5
- 0Xx0- 1- phenyl - 4, 5-di hydro-2, 3, 6, 10b-t et raazabenzo]
e] azul ep-6-yl]-N-i-sopropyl -acet am de,
2-[4- (1Hindazol - 3-yl net hyl ) - 5- oxo- 1- phenyl 4, 5-di hydr
0-2, 3,6, 10b-t etraaza- benzo[ e] azul en-6-yl ] - N sopr opyl -
N- ( 6- met hoxy- pyri di n-3-yl)-acet am de,
2-[4- (1H i ndazol - 3-yl net hyl ) - 5- oxo- 1- phenyl - 4, 5- di hydr
0-2, 3,6, 10b-t et raaza- benzo[ e] azul en-6-yl ] - N sopropyl -
N- phenyl - acet am de, '
-[ 4- (1Hi ndazol - 3-yl net hyl ) - 5- oxo- 1- phenyl - 4, 5- di hydr
2,3,6,10b-tetraaza-benzo[ e] azul en-6-yl ] - N sopropyl -

11
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N- phenyl - acet am de,
N- benzyl -2-[8, 9-di fl uoro-4-(1H i ndazol - 3-yl net hyl )-5-0

woeeoiAphenyl - 4, 5- di hydr o- 2, 3, 6, 10b- t et r aazabenr©[/1B2005/001469

e] azul en-6-yl] - N-i sopropyl - act-ani de,

N- benzyl A-~l H i ndazol - S-yl net hyl J- S- oxo-i - phenyW

d-di hydro”™. S. b.i Cb-tetraaza-benzof el azul en- -

yl1-N-i sopropyl - acet am de,

pngther(aspect pidied inBniiomrertaips )alﬂlewmthSﬂSEQSmlaiDMénwmaﬂ&Fﬂ) or

s8IshYER whicS a idkBHnebiBlet 3@ 1PRE B_barhshlr 8R-cBmpbunds of Formula
i sopropyl - N-phenyl - acet am de,

2[1 (2-fluoro-phenyl)-4-(1Hindazol - 3-yl net hyl ) - 5- oxo
, 5-di hydro-2, 3, 6, 10b-t et r aaRa- benzo[ e] azul en- 6-

-N-i sopr opyl - N- phenyl - acet gni de,O
1-(3-fluoro- phenyl) é- (1H N | -3-yl met hyl ) - 5- 0X0
5-di hydro- 2, 3, 6, 1Qb’ aza- b&nzo[ e] azul en- 6-

-N-i sopropyl - N—ph nyl - aqet am de
1-cycl ohexyl -4- (1/-i nd
ro-2,3,6,10b-tetraa
N- phenyl - acet ami de,
(
d

thyl)-5-oxo-4,5-m
zul en-6-yl ] - Ni soprop

'[\)‘<:Tl\)‘<'l\)"<'

1- (4-fl uoro-phenyl)-4- (1H—|ndazopR3 yl met hyl') - 5- oxo

5-di hydro-2, 3, 6, 10b-t et r dR2a- benzo[ e] azul en- 6-
N-|sopropyl N- phenyl - acet am de,

4-fl uoro-phenyl)-2-[4-(1H indazol - 3-yl met hyl ) - 5- oxo

Y

z

=

henyl - 4, 5- di hydr o- 2, 3, 6, IQb- tethazabenzo[

ul en- 6- yI] N—|sopropyl acet am
4 (1H-indol - 3-yl met hyPy.- 5. phenyl-4,5-dihydro-

, 6, 10b-t et raaza- befxzo[ eTdzul en- §-yl ] - Ni sopropyl -
phenyl acet am de, |

-[4- (1Hi ndol - 3-yl mBQyl y25; oxo- 1/ phenyl - 4, 5-di hydr o-
, 3,6, 10b-tetraaza- benzdfe] az yl]- leopropyl
b N
[

Pﬂ;Z

.N

zZoNZ

henyl - acet am de,
1- cycl ohexyl - 4- (1H i ndol - 3- yh‘y|) 5- 0x0- 4, 5-di hy
-2, 3,6, 10b-tetraaza- bengof e] azul en-6-yl | - leopropyl
phenyl acet am de,
-[1-(2-fl uoro- phenyl) - 4- (1LL|ndoI 3-yl met hyl ) - 5- oxo- 4
- di AyB r%DzRgarsi "1’%6 @Seqqf'a%ﬁzaimb%i@z@[e eprapayndsofgogmyla (1),

m&@pbﬁpwbmmm henyl acet anm de, and .
4- (1H:
2 L At Dt S SR 01 OO e Sy
erpg’rénlyilm @‘e@t«)aw@ech @r—Cérisphfﬁhl\z@Ueutl cally acceptabl e

sal t tFBr%{u%O(b 1) %r@k’éﬁﬁ‘is é%fdeﬁr%féb&fe%ﬁfoﬁﬁga QWEH@FQHQ%S defmed
c

Vlﬁ'y?i? ff II-'ormuIa I? ggneral y a¥d %re?éra%ly repregents gpreferred
@ﬂmﬁaﬁm&ﬁ@awbdﬁto[e]azulen 6-yl]- N sopropyl -

N- phenyl - acet am de; )&\\
7
R\N

"I\J'Q_N
=

12
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- 2,3,6, 10b-tetraaza- ben;g[ azl

N-benzyl - 2-[ 4- (1Hi ndol - 3-yl net hyl ) - 5- oxo- 1- phenyl -
-di hydro-2, 3, 6, 10b-tetraaza- benzo[ e] azul en-6-yl | -

woRdosopospyl - acet am de; PCT/IB2005/001469

N-benzyl - 2-[ 4- (1Hi ndazol - 3- yigret hyl ) - 5- oxo- 1- phenyl -

, 5-di hydro-2, 3, 6, 10b-tetraaza- benzo[ e] azul en- 6-
yl]-N-isopropyl -acetam de; and 2

-[ 4- (1H i ndazol - 3-yl nmet hyl ) - 5- oxo- 1- phenyl - 4, 5-di hydro
FRinByB(F 110h wheteneR{ Znasaehina] asbazfol tba cGryduhddNf Fopmuamy)l generally
P S ety pyoBn st TSR - 4. 5- i hyar o-
2,3,6,10b-tetraaza- benzo[e]azul n-6-yl]-N sopropyl -

N- ( 6- net hoxy- pyri di n- 3-yl ) - atet e, or a
pharmaceutically acceptable salt thereof. A further
subset of such preferred conpo i ncl udes the

enantiomers: (-
2-[ 4- (1FL|ndoI 3 yl met hyl )< 5- 8 1 phenyl - 4, 5- di hydr o-
2,3,6,10b-tetraaza- benz- .zule -6-yl]- Nrsopropyl-
N—phenyl acet am de;
N- benzyl - 2-[ 4- (1H—|ndol 3- yI
-di hydro- 2, 3,6, 10b-tetras
y1]-N—isopropyI-acetam i
N- benzyl -2-[4- (1H i ndazel -3 yInethyl)-5-oxo-1-pheny|-
, b-di hydro-2, 3, 6, 10b-tetraaza- benzo[ e] azul en-
6-yl]-Nisopropyl -acetam def-tand (-) 2
-[4- ( l\hluatrréd k0Bt loFRERYHvEntRn Qar&eslmermaégs for Bz GrebXidiich of a
-2, tethsaza benzo[e]azulen -yl ]-Ni sopropyl -

ﬁ?'BPﬁé‘HS} PP'%’:E’@P £
2-[4- (1H i ndol - 3- ylnethyl)-5-pxo- Q phenyl - 4, 5- di hydr o-
Z6-yl]-N sopropyl -
N—(6 nmet hoxy- pyri di n- 3% yI) cetam de; or a
pharmaceutical ly accep /e salt thereof. Anot her
aspect of the inventionNy to internediates of
Formula (D) or Formula (F- 1) or salgs thereof which
are internedi ates useful in the preparation of the
conpounds of Formula (1)-(QF-1) A B, X D Rl and R2

heh @§mr§1'ﬁ‘sfeé &ﬁﬂacﬁr@)a\/&nf tnd J?@or‘FrQIHJ(QVWﬁﬁa %md%@ﬁd"&'l@rrﬁdla (B) in

T |aagr§§/?3a'visr@r%er’a§ 3o B a9 e o1Bigfog Formula

peerally abd prefesabivaitgbh RiHndeapefd@hthQlI-&bRNYI ob ((aif s mgcioalBt; 3
PfeferSdn, 26 ) anky @ef(ar@bl%r stralyR€dhSih I'(‘CPCJ SkyPsucH &t LoRLor —
a oye for ﬁornu la (D) and R7 is as def |ned above for
onmpounds of Fornula (1), generally and
preferably, represen§§1a preferred subges of Fornula

(D). // XN
| |

|| RO
B A/ RO” “OR
NH,

I) 5- oxo- 1- phenyl -
- benz A e] azul en- 6-

(A) (B)
The acid catalyst may be an inorganic acid, e.g., hydrochloric acid or sulfuric acid;
an organic sulfonic acid, e.g., benzene sulfonic acid or para-toluene sulfonic acid; or a
carboxylic acid, e.g., acetic acid. Acetic acid is a preferred catalyst.
The process will usually be conducted in the presence of a solvent, preferably an

aprotic solvent such as DMF, acetone, methyl ethyl ketone, ethyl acetate, methylene

13
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(D-1) 12Fornmula (F-1a), wherein R7 is as defined above
for the conmpounds of Fornula (lI), generally and

wpemsaerabl y, represents a preferred subgenus oPCFHB2mH/@1469

(F-1). (F-1a) A further aspeetd-of the present
invention relates to a process for the preparation of
a conpound of Forrmula (C) (C) which conprises
contacting a conmpound of Forrmula (A) with a conpound
efloneigr ¢hlarefonByioxanet HeF, inluese aoxylenes. Morerrei@rablyt ke palvent is a
Mt%c%mﬁn sﬁvenxs@ms Ebuaerns oﬁ@léﬁ@{fs) ’é@&c@m&%né@f For rrul a

enera and gre era g oé: >/
O A ariors Bred ety ey nitieel Erpg Pt s Boquggor at
4@ alelatdd a WOherafre hereadly jh thsiange ghibow5aianto (&ilix Ghhahdptbferred

such as - L edo (A) (B) The acid catal yst
%19e B%’”%?ﬂér?g?ugéﬁ? %&;@ hydrochl oric acid or
sul f ufhepracdsd maghe g¢rgiacte¢:a@¢m¢aph¢rt¢ peRsEdre orurgler pdsiting pragsure,

wbimléu@@hdz@rsmab@rwétmsgbﬁe,%glfomc aci d; or. 2
car box '¥I iC Acetic acid

a [ '
bt ipetE el Ao dir g o AEbT Gtpgundor Formia
CB)mdamzimoilclsnlverh@ gudesierdeatefl selut®olotibatommued ef Fadohyta &) and
%'cgtag&ln\( Spr&%%glvé’fﬁ IFQVI%B tRdf %é%glea’nd m%t\m%lle |§F|g5¥éd atan

t one %/ acet at e, % ene lorid
@ﬁv%%tﬁmpﬁﬁ L. 3538 partepiony P?j@ﬁ%m&remn@wgw AG(@B) i the

Bxah@esadekyon. t he sol vent is a hydrocarbon sol vent such
as to Y, I

or ocod - PEuttl Y irBR e ABRARIE. o dEIRARE fim 1l Bbcjor
ﬁEXt‘ﬂBé'[]IP'Y?S@"é?'O"at an el evated a tenperature,

gener alsby)rdvrdedl Re prevagefonthe plepatbtidn@€a tomprihl ukFormilk (D), a
n

%%rﬁp pr oc@zg)g%@r%\ yl’:e}bagceocr:n ol og?flf—LgrnliL{Pa (gblgo; a o%?plognog?fépnguq)ac(l 1)

or under positive pressure, for exarrpl e up toq10,

30, 40 or 50 nospheres. In a preferr .

scal e enbodi Qol ution of the of FoXmul a

(B) inpn ap solvent is added t
sol ux1/on t he cynpound of Formul a
cat a'llyst in an apryptic solvent in are N
and le is Heated at an el evated tenpergtur as
nore p I C descri bed in Preparations %) }Hd
(3B) in the OR R N
(D) (E)
R? R?

(F-1) (1)

which comprises converting the compound of Formula (C) produced by the process
described hereinabove into the compound of Formula (D), the compound of Formula (E),
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Exanpl es section. The product (C), under preferred
conditions, may be isolated fromthe reaction m xture

waeowphyoby filtration. Al so provided is a proCESEIE2005/001469

the preparation of a conmpoundi®f Formula (D), a
conpound of Formula (E), a conmpound of Fornmula (F-1)
or a conpound of Forrmula (1-1) (D) (E) which conprises
converting the conmpound of Formula (C) produced by the
trecoessurdes EorimbledF-Hiperdierabpeend af Fornukee(-towpae AdB of, D, R, R',
ROTAMAh@RE R as H%e& QBHI?/@ Lﬁ}eﬂe@ﬁy fRrakanf.E) ., 14the

compound  of For nul he conmpound of Fornul a
(1-1) Thwgr&uo%\als%rela)@s tBsalﬁ ang&olva}{@ n%gdl%WngAesanéh%S
dehpaueds citrevevengneThelcbypaunds gfitief isveatidnyand kdnsediates that are
'st nf Hhétgr% aﬂé %?aﬂl@éf%rﬁmﬁlgta% oséa\JaF e-c'ty gns%%w%o% ino \?anlc and

i nc he conpoun
wemeefniﬁoJ ﬁa acigsrthat may e yeeds Hﬂpaéﬁ BhaRACGEH YR a&t:@é,abtewald
aacﬂudaasnscof buth BerhpHuedsadT € theSad if@mon-taRicritio gdd@tionsals, i.e. salts

C nrtslag Fﬁ/ plt]%];ma%al ér?all%éc?ptg é grgcyn% bn ?Qme coﬁﬁggun(ag Qﬁﬁ‘é |%vent|on
pmalﬂm@@ms(%ﬁ jojplicdr pasye am @e a@naale@af@mmm'twm \@rigyfs bases.

sa@ab}n@w&wdﬁlsaﬁs%ré b}@@ﬁect hat form non-toxic acid

ddi t
o B pEark Ryl Bpts o s LAY eereteameginden
@ompwn@lsf Fofmulah@ hiayingefreei corpoxyn dminp teirydody arbers cam be converted

@, ?Hr@xdnfblé“@été%é Sr M&Es%‘a@a&%@%hr@g@f formng salts with
vari o bases. um sal t

Sodi
by et elramheraEoeeL s R o Araec e ausign s providec
phistl cergwises a tdnepopnegfdiotmda(ip dua tstherCorppdioneatshexomposition also
%%mélegat(léa)st ch’@@dalgorfar ﬁ%rrﬁﬁep&éb’ageﬁlnlvm& |9 E)relfoQJIPéWann obesﬂy

roups can converted 1nto, for exa ester
éﬂ?%e@“ﬁ%&f'o’?&?ha&@a%f’% pgst m?Yr?'%?rR?taﬁé'ﬁe’& HB‘?fEi'l”h‘Qﬁf'e?iF‘em of
talee-rmarhidity tof tha prirarp ndicatiob dattthec@impositgno e doarposition preferably

Q6 Ai-ded ohoE e SRIREHE Smlf YRR R or FORIM @ of 1) - | 1

C COHEOSItIOﬂ sO_conpri ses. at
thesrpeutisaly eEelive PHRAYN Oihen RN of @LPMBRRHEH ©f FRIRHIBK) prd an

po@ficabiadbiynageutias taher@ b 8k tympgRitd alsd prefea@yicbinprisak a

| t useful i
{&Eﬁ%’!@e@‘ﬁ!{é n%%%e%tg%”}cg'@{ d@he%P?rt&%rr@P t ﬁgegrl :Jrzfy“ 'n
i ndi cAseervided |staH@eth9rﬁ§§gqtpg @ﬁlseqq@ecqgglﬁ?fb@ﬂdtsp@ﬁr modulated by

- RroTkek aJabmorCégHmtlusaﬁmas tm&pmymseg adrhiviisefifete tah ¥Rimal in need of

?Ecgﬁgetsténae{nlt % g\Fﬁagpu%]g%]Iécﬁectwe %%unn?f(a %omgoun% rc[gbi=orrérl1tula él or
obarpecaticaly acceptable aal(thgreefnet azalvatd@r bydeaiepf said compound or sa|d
BRRTARSAMoURB FRBRIM (1) mdYbetREPASHH dr tcobiatid vafhek BRétYne
%8£Pornlalsp%§rm%ceutical 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 gallstones. 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 salt thereof, or a
solvate or hydrate of said compound or said salt. The compound of Formula () may be used

alone or in combination with at least one additional pharmaceutical agent, preferably an
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pharmaceutically acceptabl e excipient, diluent or
carrier. Also provided is a nethod of treating a

wale@sas®34 condi ti on or di sorder nodul ated by aPCZKB2005/001469

receptor agonist in animals, -1 ch conprises

adm nistering to an animal in need of such treatnent a
therapeutically effective anount of a conpound of
Forrmula (1) or a pharmaceutically acceptable salt
ahteotesity agent. a sol vate or hydrate of said conpound or

sai d %%IOtprov-EQ§ |scamﬁ’dﬂr@ wgfghﬁ%r{%érﬁerﬁ In)an%ynépﬁhlwgd#npnses

al one or in combination wt at | east one addi tional
gREisteEpg oitheanimg Ateignpmatagingsmpunte’ a RTRYRG Ll Rymyy Eh e
@harmacagedly actepthble salnthérber, drraaatvaet hyakat@oicxaidrdmpowhidtoy said

gélh ::l?rt%i %@gwm Fgmga'er Sn%&{t))g FQJ a?%req)? f co&&gt%‘?m%ﬁth at Ieast one

| SOr
agéirngkphpimagaitivellagent Eefar@bly gp arli-eBestyAgeRrtwei ght and
gal | stragpRserfCRvémibhhIEd pro@Sest métHed of dedvEiAG BBd intake |n an animal
b B PR LS LS L, B Ao G
of kamiiagl). @rdgimageytinally aceantalkiglsalt Wh!‘eéh och3piMatese sydrate Of said

@&gp;@h& bfé‘a'éd"ﬂltt @hea&gg)teumzdf Fb%mgdn@fbe@g@dﬂal&reeﬁtnrea%manon
| | V
lF REIP X bre ek el e R bfeasly B bty Sdent

t her edfsp povidad sc vethas o prelgrdingip@istofiessiaian armmatymmmmprises
%@r‘nﬂsfkﬁhé to tHdEhirhi & %QMe%frevEWn?Hh@ur(t lod a E@Npoﬂﬁ‘d Sr5%fhnula (1)

alone or in conbination with ast one addi tional
pRAPAERECAY acoerabe it thgPdr Yraslvete oh NYPEURM P satsisagippypd or said
agierithe cAinsaunp obRuraeld (1) siapbereted @bnebr imeorgthitatimawalgatniesst one -

an|%a%5mce%%lﬁge&,%&iaﬁl9§n Q?emé Péeﬂl ﬁurthé']tgeattrger{t Prepreventlon of

ani mal 'a wel ght-minagi ng anoun a conmpoun
BISINPR (1), a pharmaceutical ly acceptable salt
t her eaffurtier aspeStal thatpeesent idvgatioapertards ts aipdarmammcm dit for use by

%%b%u?ﬁ%t 1-n the t%%trﬁ&m%%ggtyoﬁ'h{ﬁtr cm'ﬁlpﬁ%egl a'E‘Bb{ab‘P ddol§§§edform

ne or in conbinat one A
ﬁﬂﬁ?rﬁﬁ‘ééwpm{?%{"dé’@@ﬂ“}l'aé'ﬁ g (R sifudipnsgeseribigegnetiyed of using the
aget formh@tr@t s;s;ﬁéueni dvesiyt i on al so provides a nethod of

reduci |nv%9t|ontapso ?lia‘%es 3 8 |ﬁ|ng ]g%oa Oa\{\h%t}arrn SRR a' ce%ﬁ)osmons in

adm ni s G the ani ma e-re
Siviprmt W bt |sa)r@v¢ﬂegguth§ agpecp@frthmp\@n(iqn)|§ a gharmaceutical kit comprlsmg

I@é}%ﬁl@ﬁﬁéﬂﬁ\b&%l &ayccﬂmg.mrad@h@nﬁﬁd dcd @d)éf Foﬁﬁmaau)sai) ¥ 8é®nd
ar | s

a oun g
ShermSHTrRo oot R o Hok b aP o ebBT Ral PR en
whesity. dite prexestionori galistpdes ¢rdireatteayhent afeeceerndrbidity Cégmty and (c) a
e&%.%a&lcxmanm@nkIf.rs@breoséewndq%essmoﬁé SPypREMY IHKA whiSisd
emppgg%ctlgr&%rﬁpg%dg&p %bat'PrbOf trﬂgggeghrr;}?gq%mggrllentsl TWQ kit grm is
gseciatoaivapageoenthenghasapanate a@fmpanantrgre pretérabfy ddotimatéred in
ka)éreﬁt dosage forms or at different dosing intervals.

One example of a kit 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 a foil of a preferably transparent plastic material. During the
packaging process recesses are formed in the plastic foil. 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
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pharmaceutically acceptable salt thereof, or a solvate
or hydrate of said conpound or said salt. The conpound

w®bookaraosd a (1) may be used al one or in conbi NEXCT/IB2005/001469

with at | east one additional -pharmaceuti cal agent,
preferably an agent useful in the treatnent or
prevention of gallstones. A further aspect of the
present invention pertains to a pharmaceutical kit for
e obyie foil aITS isppodita frbinehd diatonemnivhic the beesssey werhiermied tAs a
?&GP rtllwestgﬁet% %?:oa?sﬁfg ér?Pia(?edqr(\) g'%?% eg&rs %%gpfheyag& 8il and the

conpoun I nstruct

Goestr PEAfeEPa theetRedh eftheigentys ?W@ i S J D PREPY Iascan pe
PEmVeE it 6 theN&si dayk byl ﬂﬁ@ndalwlﬁj’ptyln@ I’ybre%lsm&@ ofi Ehle&lécﬁSSé_;sQ«hereby an
f%ggr:?r{gr}@\%ﬂp Sce R %e%h%eltgp tﬁr nﬁ ttrléecrggeﬁggﬁﬁg ?ab{ Ik]grncsa’a %/ugen antthen be
iresmca/egmammemg cal kit conprising: (a) a first

Eh ar mlﬂ b'e‘%i@éwaﬁ@ﬁ@@r%h&é Qﬁeﬁ@ﬂyﬁrd & t{?@klﬁe@() Tﬁlﬁé‘fbﬂ}w of numbers
or.mul a armaceutica 0Si

B e et o by RV B AR R Ao gy ciepro vk B ok
odgirndreshichythe tabletspr eapsnies smspetifiggedhbgld be irgested. Ahather example of

Si&ad rﬂ@rﬂ&ry 94 ia gé?en@?rra?i'ngehto)‘ t%fklt®§sé§f¥lioménﬂrs( W)eel@ Monday,
cont ai ner "faqr containj ng second

. JU?F[S’B%’I thcbns’%ecersqml%egl I}Ag,nday Hl'éle%ay e Oéﬂeézﬁar@{i?ﬂﬁﬂf wgmory aids

aiilreectadin sppfacent. t A aladyciuseli cah babisbple tdblet hecapapaorasteeeral pills or

V\E;SQB%Q Ed(;ﬁestake-m)ﬁ alfg'l\;en EQ); rﬁléoS a 9§|B/%§@!>f|03maﬂ%§£] Bﬁg@ﬂ'gscent

separat € conponents a
AYARtRP §?’é‘|‘°@€|‘3‘i FhoRR PPlel Qs fePsyisyARa fi@l,yﬁgsq)qf t%asea?rwfcewemnd
darstdngisi o e iaslets@n eapayiaspidevicaf vesak The dEmbiy@idahede riflect
iAvention is a so-called blister pack. Blister packs

~are widely used in the pharmaceutical industry for the

packagi ng of unit di sage Peliniions ap| ets, capsul es and

the | IAKQ)aed r%réus&r%rfolmig:%erg@meveahé memng&las&rib@a toth&h 6@éss
f relatively stiff material covered with a foil of a

pr hgpTe Fc'Fetdr ansparent plastic material. During the
packadh® gerrp Fadyl seeansee slpight on Prangherwhaln hysirqdaehop Fasisel of the
fg@rhéral forMBla rcczlqgsse& elaa»s@e tthetefih 7(61-@9Qk)$h§f@ﬁé t®h nfdisvalent,
or

shael & e iRt e HiahE S5tk st { R SRR gy e,
mestteyt, iethigll §-propyIfifprapelt ebitsll ~tiutyl, seaityb dtbetga-perttylt fimethylbutyl, 2-
me@fsytbw fi@r\éthyﬁ‘)htyt ReopLRag,e- d%etﬁﬁbeoa‘yphéxymfﬁln%ylp%mya and the

romthe direction in whjc he rec re
B St S 8 HhEn O3 1o 5100 28 ABP L AR UERp GiekBmio,
seakytbioigroup Hess treceseeseabiey ararove.heHapd-adistitatefl ekyl” rafeds to an
LR g?Jh%%Lbsth'fe%fvﬁtE%pé ¥%r m&raﬂaééern%r&%sfke%f éitl]z%l Sbﬁﬁ} dFS SGiFs

such | ets or cap
PARthS I"H‘%?t le'l‘e‘?ﬂ%&: PF"B‘;‘/SWB o aﬁsybsélb‘f:ﬂd;?l'kﬁ'gorp Fé%‘%’é‘l“é‘e% ﬁ"“t' HEea”
treCis/B@ Sup/ib eubaltytea witlo prandrmgpré Buoking oratliorine dtbres eapaetiveit

: Ee plTﬂg ?errﬂfacgllh?efé’r?fbea%@r- agalllyﬁme%roc?/&e Qr@ﬁ U’anﬁ hgt@%aryl-
substltuted carbonyl groups. For example, acyl includes groups such as (C4-Cg)alkanoy!

(e.g., formyl, acetyl, propionyl and the like), (C3-Cs)cycloalkylcarbonyl (e.g.,
cyclopropylcarbonyl, cyclobutyicarbonyl, cyclopentylcarbonyl and the like),
heterocyclylcarbonyl (e.g., pyrrolidinylcarbonyl, pyrrolid-2-one-5-cérbonyl,
piperidinylcarbonyl, piperazinylcarbonyl, tetrahydrofuranylcarbonyl and the like), aroyl {e.g.,
benzoyl) and heteroaroyl (e.g., thiophenyl-2-carbonyl, thiophenyl-3-carbonyt, furanyl-2-
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renmoved via the opening. It may be desirable to
provide a nenory aid on the kit, e.g., in the form of

wovbai@3fnext to the tabl ets or capsul es wher ebyT/1B2605/001469

nunbers correspond with.the dis of the regi nen which
the tablets or capsules so specified should be

i ngest ed. Anot her exanple of such a nenory a|d is a
cal endar printed on the kit, e.g., as follows "First
vrbanyl, Reseeyhdrcartrenys delypyrroyl- 2-6erbonyl, 1HGERHA-coBeRy). Monday,

hees@daiephenyl-2&3afbon i dier varl ations of nenory aids wll
be re

Cabl et b JHE BN = Cu R Abt e erBy iR Ee P & o B fore
pedfesablyo A oaChi ven day. Al so, a daily dose of conpounds

of th eArpl':n@&%rHryl i r’m& retnh @é}ylcr@ferscte rasdnfahc ﬁ’n&eﬁk!&%abuﬁ@la %g@ fe.q..
secon C an

i|le
‘%‘sﬂ) grafy FederéW%lFmﬁ‘zya%l fé*”tpgtha'?”% SB‘QEF%? B 8 '8%9 \‘?@r
T)Ipealrwymnroyp &i ab- $h tiinemberéd aromaticriagocyoid rinyi systems UAsss stated

ldﬁggv %e{h@iaﬂd %rBD;?mg)Q+A Q%M t& ﬁl@@ﬁerﬁ@% %ntﬁ?@r rﬂ@éghyn% one of the

ascri hem un €SS ot herw se ecl
cgpkryqnomwg“%thg argmatic @rpﬂ systgm. P%uﬁdeié’&'OE Iﬁlaﬁ gromatic m0|ety) of a
layodp eear dpakyads el satk nidasing engsoaé. f or mul a CnH2n+l

For e)ﬁ’ﬁ?‘@t- pabﬂﬁ)h&(?ulgsgﬁk?erdsca;bg ﬁllémo(\éﬁk%} med 9 as rp.artlally or

strai che atic

Mhﬁ%ﬁ"ﬁieﬁ gycloalkyl" g efgrsrin Benacanmaie rings thpt arer?éb?f;ﬂama@t% y
lﬁyd?é@fﬁytbd ahd rﬂé@@&ét as anbglé Mlhg bicydnti it or aSsplbalrild., Unless specified
gth IE‘Y] Ehgu?rg?cyc% rinB 15 rﬂenFraNy3a %ttg g-me{r}t])erﬁg 'i’m%ﬁe%rﬁbl& 3r to 6-

emetes Kip@ntgl cxampld, Rl ol satgtamd|carqoyychq/weloalkmgs include
qufyé Quen ak c@mgrdaupayc@ ) enyasycﬁmexyydoamwya cfdidpeh@im no,
et d Se parirosiy &YYCROE%' ePRGrenilr S bt oL RYL
drieyaip[22.Miepivt) unaslebrvany hbicyso[ 204 2]payl eanH dledige nUalessratated

Gﬁlegwse m@'&'@r@bcycrcgﬁ% may(g: Sitachied ke @ﬂe%ﬁah@ntl'ty‘ df Boiety by any

S SIS TP AT S SHEAR PRE ISRy 117G AR porion ofa roup
saufp stycibaikdalkyhicydoatkymino, o} Basfthaisamemeeaning@h lbaviene

at ons Tﬁ@%prﬁ Cﬂa‘rt}éﬁy I full-l/_tggtuFa?Jdmete?&%hc rlﬁ fQESretetredldat!- ‘partially
cycl oal kyl -, heterocycl e-,

REfubY 5 ?‘F% bsePeYClst eidP il Bhfy%’ S@f”&ﬁ‘?ﬁ%het‘?‘—‘ﬁﬁ'yc'é& AFfpisde
acidrorhaiic Iringhetb atgireopHptallg orcfhillyaydro§anGied ) @htamred dast(ode gng

0l S5 PR et ol Lo
@%imwuw|het&f°sm4f9r'ng 'éyerr%qﬂé ﬁ14y1°8df‘?i6*?%/?d ’5\9&0'{“&'@'“9 il r&%ﬂ
lhete@aReK ghrifeedlybanplheea®ms) pYEpeaddnty surdotairagulifur, oxygen or
Qeroéechl. il-%'tegéc?/a%'nﬁésc iﬁéh?é)eng%tms such as epoxy, aziridinyl, pyranyl,
tetrahydrofuranyl, pyrrolidinyl, N-methylpyrrolidinyl, imidazolidinyl, piperidinyl, piperazinyi,
pyrazolidinyl, 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, pyridazinyl,
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pi peri di nyl carbonyl, piperazinyl carbonyl,
t et rahydr of uranyl carbonyl and the |like), aroyl (e.g.,

whenzawol4 and het eroaroyl (e.g., thiophenyl - 2-per/iBmyd001469

t hi ophenyl - 3-car bonyl, furanyl®-2- 17carbonyl,

furanyl - 3-carbonyl, 1H pyrroyl -2-carbonyl,

1H pyrroyl - 3-carbonyl, benzo[ b]thi ophenyl -2-carbonyl,

etc. The term"halo" nmeans F, C, Br or |. Preferably,

Nﬁngly\,\dquhlaggyl,pqumgmybpowwoh%rt@n@t@qp@p%pﬁ.). Ehe peteoaromatic

miety MBAGRsi&IoY b sindiber ftjﬁdmng aydm. Aqultélfsnrbﬁb hateRsBRl Hifg is a 5-
%et I §rte9 ﬁr\wlgl(c%gtammg on #ﬂetﬂr(ee %tefoa %négekendentﬁy sehjectetgj from

T e
phmea,rwmr@n@mtrme@ 3nd aAymgqbiue@q heggroaryl ging eistansis @ 96to 100
mm@e.hﬁ@smtamg%é Qﬂ@Nﬂlele‘Foa‘idn@n@e\S&rﬁc%ml ddikR8 From

st at ed ached to
EreBrrulirant MReny o e RRle By Bkt St ekPbon
attaimsd toi thdwhem.ldaeermw(@nmblew byiang oy treratorThweithar tigé aromatic ring
g?srt%rg Fl—:ng i I}mdgzol 1%[ PRBzb C2- O RIaYaI-49, |rﬁ1d9509519l+(ﬁ1691eter0aryl

he sane nmeani ng as above
pB%lP’f 2y 9'?}“’6? gf []?tFr)‘?a@'éikm BRsdlr 2MYBANELIE BPTVRg" (al so
r ef er meeltetro mafepardrs t@lal nyolenulaf cdrhpfexsfib vorapaed with one or more

%XIG nct)ﬁllo}&{ules) For @Et@s %ﬁ?{&ﬂrﬂJ grm%tdf PorHu%qg SB%n ad'r(?dru%s and

parti a % rogenate exl s
§ar§‘a§?‘ﬂ@q”é a‘f‘ieﬁ‘@b'e B‘T"E)}'W?Qf Pﬁ@‘v‘%ﬂt mRlegyes 2fp ”\OF‘h’@O’“mO”'Y used
Wnthe prarspattidal &€ wailch @fedn6@n tottaenrauidae eythe teeiplehf)g.gi, Fater,
- it | f
%ﬁ'\g%l ?ﬁsld)(hejlk?.i Elge)Qer%,:‘ﬂ?J%g ar%%fs to g%ol(@é ﬁ'\ vﬁ'{/ gluy ?oleépt r‘u&ecule is
y@telir at ed car bocyclic/ cycl oaI kyI rings include groups

such agge ceyrﬁl @&éamy brouS YR i-mgom&e Ry4 sub@ﬁt@énomutiybommomy

| %518|05%0ut sgﬁk %rﬁ) ectg enttﬁlr yonaptgr/vblﬁexedﬁmﬁ; other functional groups

oy Hleghmpeutide ﬁyﬂ examlpkﬁ@r ﬁlyan(pmt@ym @p®’ B, alqlhetmeyt jttached to an

@?fr?%g&@?%dt bIoQésQ)Y loRER 1 a@fhﬁ’&ﬁﬁétwnéﬁufﬂn th@%or'nb&ﬁd Shita8es

st at ed .ot her

AT T oPHE st PeaR R Rs S APy RS one

bEnzylesycedootd (CEBx) em9-fhiotdmnyimethylenoycdrbarykiyinoe)i Sgniegstem

Ttl]varocky Fllo%l r‘@ydroﬁofe?ér&@ aO;ubﬁlt&ﬁpéH)a t()%rdi group that blocks or protects
C 3/ ha ?

e Yactarive STHRE DRI BisR o P Bepe piapt avd S A

Satrboxgbetbctirgt geoupt Ketdrs © arsubglituepethatdlackd @ pratetts tbe eeboxy

f@@ﬁ&n‘aﬁ’t}/ %l}’ch Qg a}c\ H% {arygr&%t léroﬁ%g EI%B)W &&X&ﬂn& Igrogﬁs include —

turate

artirally or et erocy ers to
CERGHSTHEY. VPR L fypeapdv s, EL e PRI pip gyt 2o
hylaneg afomit)ettlyl, Z (rritedphergyts ulfegigdth yo NB(didhagyidhesinogtrgmixnethy!
'Sﬁé( th%)ﬁ't?'rsl Fof'g ga'\e‘cr‘élla cﬁ%trohlaﬁpro@htﬁ?é%lrdu sgﬁﬂgeapuseaseléﬁ" (Nal

| ess peci terocyc
ﬁf?@el Rrotgetiye rGawpy ingOrganig Synhegisndobp ¥iey & SCHRRO b'ﬁw JofG HP11
to 4 hata @iﬁ@ds@ﬁﬁprédwg%f Rieakd dombo@ids thahgrt Arugake2uBdrs, which,

ifcl;ll g a r%nqltsér%og' er!algé:stﬁ cgrlrjgo lrrpvﬁ/g lvfal'lsgme%ﬁ(é/nqgarp oroghysiological process
(e.g., a prodrug on being brought to the physiological pH or through enzyme action is
converted to 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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nitrogen. Heterocyclic rings include groups such as
epoxy, aziridinyl, pyranyl, tetrahydrofuranyl,

w@yosalidosd nyl , N-net hyl pyrrolidinyl, imdazoliBinm2005/001469

pi peridinyl, piperazinyl, pyr2Eolidinyl, norpholino,
tetrahydrothi enyl, tetrahydrothienyl 1,1-dioxide and

the like. Unless stated otherw se, the heterocyclic
group may be attached to the chem cal entity or noiety
by anyhenwass thefapeutically effedive™ siinteridad toreialpereaoeynt pfian agent
'?dr 08 ﬁYt%ttﬁéThpchh@ dl’é@é@f SRS oP@EdrbE th%fw (@tr&a’isoéﬂbre(vgntg the

PEEIS Rsfashocndiion. oLfSae's 7 AEHaTS aMAtales. Boclimirateb She or

mmt implan chthelperdistlaraiveasee tadaibmmr dieorder, ordik)ymevents or delays
%“él Jnk‘ét of Seldr %%ﬁpt&%@lh@%%hl&ﬂgf dsRedeednkitith topblgoraer

nmenbered aronmatic ring system(eg pyrid
ﬁ??CHE‘%S’I Refein-i ndol yl , i ndazol yl, azai ndol yl, thi enyI
f ur anyrhe tehnmmfatmgan;dax mdamdtrysént érsma(@molhyﬂreventative, ie.

Bymlpgggcz%%ln? pgl%cﬁﬁ&ltﬁ{%nt pyrimdyl, pyrazinyl,

I azo , |soth|azol [, quinolinyl,
i soqui 'H’@|t¢rﬁy pnlmgewgmsmugﬁﬁ%well astaf ogxer wWan@-blooded members of

et meRkingeh gossasbef of amaMeGéBd’ti‘élnﬁebh@wfsnﬁlnﬁluBh@d; Mafmafsys.gd

cbrﬂ%n?o%ﬁ%%ﬂs zpbota\ﬁ%a(fsa&}d%o%gsourcg %B % 8?%%rblrﬁs %me exafngles of

con I NN
pmm@emaﬂsw%@ané@ﬁ €09-f gogmh @kwéfhg <Aty Bog herprs: some examples
Bf fobDgRNse AAMhIars wgs Gabs, fsh'&ébdpchﬁiy%@ &rey{(e r P%r@d@tr@mmmm
stem contal n
i< Pemar. Pl TR paR A T e PR PP B Gy gectree
guimlirMashperefeiablyotye animekis ebemat. at ed ot herwi se, the
het er A& Mkm @Ho%@urﬂ@)ﬁf e p@&ér@ﬁb&qloﬁ Oardife m@?tﬁﬂlé‘s@specmcally

ﬁgt Ll rew?#bmg%t%qﬁooﬁ)ogyd% o?&qra‘ng?&ﬂl fsn’g?flneé above glgnerally and

Ipmf&limty)(]mcﬂldlylg all embadiazents) pradrygsitherath pbbrncgtiyally Bbeeptable salts
kehe E&%&Ghds%ﬁﬁo? p8ardks, @n(gﬁ)%\"é?es(cﬁ s&vatemttr?er &ﬁ{p)fur@ls kagilts,

has the sane neani ng as, above. The term "sol vat
F%‘i"%‘rpéO‘Wﬂs a2l gl g‘?”&ﬁﬂ‘ﬁ?réo@t@?'s‘%{m’d%ﬁ?&%”ﬁf‘ds Wdt'?P“Eﬂ‘Fé'”y
tabelpd Herivaibley etihe caphp@ondsas Forfrara (§ol vat es of t he

conpounds of Formul a (hiaitddSds\dAli prodr ugs and

phar maceutical ly accep eof) t he

sol vefit gef'i’ﬁ'laéﬁlﬁlcég‘p‘&f“és PHB%@e%%‘hﬁtﬁﬂ“W RO Mage oy grocesses
pBsribRcetin oraldy oaret prou\dsseﬁwmrnehé(mm atoershehavn@mmsmmn the

%ﬁ.cfm?l%h%h@{&} art, gglp rses at&g{;&l to th% V\%dés?ﬁo ukt‘ﬁe ar-'l- R)?

to a so
Sodyeng Comﬁp%’e F'@t fre s{fgilpeer angtpgous é’rth‘? Prﬁ??ﬂt mnqwgdsg%fba\@
@uibstifdents thaf aeé Smﬁl@r teotH®Sdnhd aaRdsetontib pfe%erﬂ Q@BMPdlnYs. Certain

fnur?éréw{eé{laekd %r?odt proc V\P] ﬁsgor rt er Otpea(r:'zgtlofr'?l Pﬁ r E)r]e%eﬁ\&%omda Fds are Brb)vaded as
mﬁtherrfeatereﬁpfdhm@reselnbmvemmmdeare dustratedibn thefolowing r¢an§gon
QEHRKHRS. Tifesd pRidsabd &au\%tcam%& amegéqhéhuaurbramve@esxrswpenc routes.
(gﬁ%é)uclﬁ;ggslé%a?etrdggqngeg in the ex%grlrr?erlqtaq (s)ecftlgnn CI-J’unPca?on pr\écedures r|1nclude
crystallization and normal phase or reverse phase chromatography.

In the discussion below pertaining to the reaction schemes, 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
(tetrahydrofuran).
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am no-protecting groups include acetyl,

trifluoroacetyl, f-butoxycarbonyl (BQOC)
whanzpidoxy car bonyl (CBz) and PCT/IB2005/001469

9-fl uorenyl met hyl enoxycar bonyp1-(Fnoc). Simlarly, a

"hydroxy-protecting group"” refers to a substituent on

a hydroxy group that bl ocks or protects the hydroxy

functionality. Suitable hydroxy-protecting groups

i ncl udeheroet belovahdtrates grie. mefan$ obprimxiyg pamardoscdsi afl orgrutu() in

WHICRESant @ &te BHASKL L HERE stfdflest] 8GHEReQ we&,%%?ka,tph R' R R®

carbpxy functionality such as an ester group. nmon
@af Boi@v?-aa Aefined PG Hneapsandmesferadly.- cH2CH2SORPh,
cyanoet hyl, 2-(trinethylsilyl)ethyl,
2-(trinmethylsilyl)ethoxynmethyl, 2-(ptoluenesulfonyl)
et hyl , 2-(ﬁ%nitrophenyl ul fenyl) et hyl o
2- (djp phosphi no) L. nitroethyl =&gd A l'ike.
For | gemeral descripfion of pronecti|g glloups \and
n

H
t heif~ see T.W ene, Protecti up
Organi'¢c SyMthesis, "Rfohn”W1ey & Sons, o
The ‘expgessi on "prodrygs" means
drug precursors, which, foll g
rel ease the drug in vivo vwiéa sone chem call or

physi ol ogi cal praces (#7g9., a prodrug envbeing
brought to tf ysKol ogi cal pH or throdgh @nzyne
action is gonverted Yo the desired -Bgug'to{m. The
phrase " phagy uti gally acceptabfe” ans Y hat the
subst ance or “co sNtion is conpagh chepii cal l'y

and/ or toxicologﬁngWy with the othér ingredients
conprising a f®rnul™tion, and/or the ani nal Peing
treated therewgth. 19The phrase “therapéutically
effective"" is intendethto quafify an anount of an
agent for use in the therapy of a disease, condition,
or disorder which (i) 5reg€s prevents the
particul ar di sease, gonditiony or disorder, (ii)
attenuates, aneliorafes, |[or ebinminates one or nore
synptons of the partis disease, condition, or

di sorder, or (iii) preventy oN del'ays the onset of one
or nore synptons of the i zul ar di sease, condition,
or di sorder described hérein' The terns “treating",
“"treat", and "treatnent"” emprace both preventative,

i .e. prophylactic, and pakd 'ative treatnent. The term
"animal " neans humans as wel |l @as all other

war m bl ooded nenbers/GL\t i pal ki ngdom possessed
of a honeostatic meg aj;E?l [ di ng mamal s (e.g.,
conmpani on ani mal s, 0 [ and food-source

ani mal s) and birds. Sohe e | estof conpani on ani mal s
are canines (e.g., dogs), eI}Mes (e.g., cats) and
horses; some exanples & N

S
1991.
onpounds |t hat &Ffe
ng adm ni sfiration,

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 toluene 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

21



10

15

20

25

30

35

of food-source animals are pigs, cows, sheep, poultry
and the like. Preferably, the animal is a mammal .

woe@satabl y, the mammal is a human, a conpani OPCEIB20@H/001469

or a food-source aninal. Mst2greferably, the aninal

is a human. The term "conpounds of the present

invention", and the like (unless specifically

i dentified ot herwi se) neans the conpounds of Fornul as '
@]e)Ilter%{gredqgfapﬁ@gpua@gv@ugmpa|meymogﬁultw e skithpf ajperson of ordinary

(sllf]lmrp‘ﬂth)djrh&?cuﬁﬁl bheanéag@hmmtrsacmy wan@kwgsmﬁdmateﬂsxs

pnar eut.l C S

P e Mgefher & RAESRI AR Fat®aliadh vkt S SRMRERASH rL
adaedUnels Jeagiag group sust/ee €1, Br.d dr QES (e-asBnaslin 2-bromglN-isopropyl-N-

SheHyRRIBRTIRY) Ssindbr iRE SIVERT Sich hANMPBEDRIF 3Rd a base such as lithium
i sotopically | abel ed derivatives of the conpound

ﬂﬂé’fqﬁﬂthé('d(sl'az'de@éﬁ%ﬂ“r% Bydride @ # [9MPERIY ST FEAY4P°C tp H%Out 7°°C for
@bdoJp Q tnatuds Hodes, fraefsr@ntie N-anK@ s mnnae&ier bfe:onﬁ.de (yy -

L AR ﬁat%@%f}l{ Po%?poﬂﬁé gle%rnQul%Q.‘X iUk HGteq Riner e cthifions

wi-th er son ordi nar
dpecripgdabey e Aith em é'hY@tngyg%mt CHzﬁ@iF@dwh@e brisot eavrasgroup and Pg

adwﬁ)retg@tmg otdapf 4106 8 20haREEdDaEld bfert(Bg., Bér{zyleOJrorﬁb&dtéFel) BEH the
ou, r ana he pr Sent
S s °“ﬁa%m°vs§l?ﬁf”f}%d%%%c’"e%%a? AQEodid b8, A

tChYEP%ﬁEf fesmuplp delevhefein Rs pr&@&EROH: drgeanprtylic a@ércprapcwnd is

Itw&q%m vﬁfh%‘ﬁ AWML INPRE tafneardtahﬁaep;roamg Helrabs Bfaffbraéne
presen

G R @mnaeéﬁ%ﬁ%%@eﬁgﬁﬁaﬁ" S BgoBgOP T Pora D

ﬁAchbriedRKmsngCHﬂa@tN BH(REbik ther sonvEiteste thertoazine Sedvagenof tFermula (F-1)

%?Eédd@gsag&ﬂ ofitk ﬁf?rﬂh’lgm 'c@”np&fndmﬂ\éﬁ ra&ﬁmdr%gtohﬁk lg€neral formula
qutes. Ot her processes are descri bed

&B@WNEH{‘ ar OEQQE'F POYENT YT 35 Hasiaf ?ﬁ‘?“?)"f‘%%(d?h'%@ tRdeRpEature
of §i8 tadbé bizabiut@nC &ndfluxor mal  phase or reverse phase

N hr oA thg&i%&Uyth%!; o'ﬂﬁd &'F%ﬁk{ﬁlé{:cg% c%ﬁve?%’% REhL %%ﬂhé“& F%F?n la

reac erta reviations
é@r%‘ﬁ? reengtiass QWT'W@@OWP@HWFWIHG drmatidOFe @Ewpyng of Formu'a
E(IE): i€lhen My(a(éld &tohy tHe@bMB&UInd @) F ForBMSQ)F(ﬂ)I INnI'I'NEé R¥hner described
s anmon e
(aﬁf) q?]r i gqurlaé'Pn 8one§°mp6"fr§J LHPO 'esul fonyl oxy), Pg
(pr ot ectThﬁ goropraungh pf F&ﬁﬂmérﬁm (Q @wmtm Gr3amalbon 20Scheme
|u3|h%a Qt\ﬂiablle'elé‘éfrédhtlce&cﬁ Be sza?)ere Y- hBIfo%QJaftb%teC(@ @pmrmﬁre R%is

SET ReLady maikge 9%%88? 1805, @ g Bageion as
RBivamhex&ethyldisilagidel erf sodiend ra@rmeandgaemmrtalolvyntmdh as DMF, NMP or
ﬁ'rH?f ﬁraqghyerat%h‘rﬁmg raltge of about —20°C to about 70°C, to afford the
monoalkylated product of Formula (I-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 alkyl
or cycloalkyl and L is a leaving group such as ClI, 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 hexamethyldisilazide or sodium hydride, in an inert solve'nt, such as
DMF, NMP or THF, at a temperature in the range of about _78°C to room temperature, and
subsequently trapping the anion with a suitable halogenating agent (e.g., Bra, Cl,
(diethylamino)sulfur trifluoride (DAST) or 1-(chloromethyl})-4-fluoro-1,4-

diazoniabicyclo[2,2,2]octane bis(tetrafluoroborate (SelectfluorTM, available from Air Products
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According to Schene |, the conmpound of Forrmula (C) is
prepared by coupling a diamne of Fornmula A with the

wappsopodat e bi sal koxy acryl ate of Formnul a (B) PCEIB20052081469

3,3- diethoxyacrylic acid ethd- ester, for exanple by
heating the two conpounds in a suitable solvent, such
as toluene or xylene(s), in the presence of an acid
catal yst such as acetic acid. The Forrmula (A) diam nes
an&Chamivaly, dicall 26/ Ramiitdndgieyardeiyfientewp Féplde ebtaib¢herfeB hods
‘HQI% nlafe8 QorhPouh@ &ithidhf i@bphFof tRY CABMIOR itk b SRABLR GxRYenating
ods anaf%go@&gh @5 %e described in 21t he
I"?atgg'?taﬁ”ﬁ? as YL EvIR3EUIEE 87 by nmet hods
widdigeroxydytslendn(ppiding) (Ipmlamennylpriospmalhp treamjdeq kioDPh) afifotdl éhe C-3
&b)&' O o&@e\mlgf dak sé\fs‘éqlfernMJ &fﬁ%r{eﬁ t@t‘l’\@bl 3119&& & mpound by

artln teri i mnoet her of Formu
&%Wlaﬂpvawwwhﬁ'%h%fi% Pﬂdawﬂ%nlwsawwg siageat CCFQEL'O%er e| n
L i s altéraatvengh@cammppusiid iFomsulddF-1) Breondenséd «ithSan dldzhgde,
5’”&‘-{% lSlQ:h%S %8@% L{’é(/ bg%%@eg&&’%}’rl anwm%nma&e%ng%@or
9,(1!@'?? SésOfFfPftah‘V Lnﬂ“h PREATEE Af\A kiiSS BUAS PiPetiying giR fgmperature in the

RoHE bkeom @ém@rd:@amémﬁ(gérﬁpe@;m@he tford ErQ d@ﬁeip@n@:@&ﬁham@
Qut

B byt St e P sl gy
e be mﬁpmmd@fstamdarﬁm@'tm}) (eigs ZarkpPH t idl Pd-Gh t9eaffordiee ’
eonpiuhl BNordles pl1) RESe BROMER® Wk hh.sanaralukéfdmérloﬂ@ Saetts -

(mhere h)IS a leaving group and Pg is a
E?%%E@%QH %ﬁﬁﬂ? 57 Rdch a 2-hal oacetic acid ester

(e.g., benzyl 2-bronpacetate) and the ester protecting
group renoved to afford the correspondi ng carboxylic

~acid, i.e. the conpound of Fornula (D) wherein R2 is -

CH2COOH. The carboxylic acid conmpound is then coupl ed
with an am ne HNR6R7 using standard am de coupli ng

met hods to afford the conpound of Fornula (D) where R2
is - CHRC(O N(R6) (R7) . The conmpound of Formula D
where R2 is - CH2ZC(O N(R6) (R7) is then converted to
the triazine derivative of Fornula (F-1 ) by
condensation of the Fornula (D) conpound with an acyl
hydrazi de of the general formula RLCONHNH2 in an
organi ¢ sol vent, such as glacial acetic acid or
toluene, at a tenperature in the range of about Q0C to
reflux. Alternatively, the conpound of Fornmula (C) is
converted to the triazine of Fornula (E) under
condi ti ons descri bed above for triazine ring
formati on. The conpound of Formula (E) is then

L/ -al kylated to formthe compound of Fornmula (F-1) in
the manner descri bed above for the al kyl ation of the
conpound of Formula (C). The conpound of Fornula (F-1)
is alkylated on the C 3 carbon
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using a suitable electrophile such as
(R8) (R9) (R10)C-halide or -toslyate (e.g. R3L where R3

WO 300588 (RO) (R10 ) and L is a | eaving group BCDIB2865/001469

ad, Br, I or QOIs), a suitable4$ase such as |ithium
hexanet hyl di si | azi de or sodi um hydride, and an inert

sol vent, such as DMF, NWP or THF, at a tenperature in
the range of about -20 OC to about 7Q0C, to afford the -
Poineoe Ikheley Bebtrpies duremearts of-preparing cgrpoLndspi Epenurs(l)iiwhich E is

_ﬁ( B&)cﬁ B%(ﬁ;om)theaardctﬁ%s I.rﬁsaﬂemaﬂme@w A, Kb R W 0PeRURE and
\g @'PE{ gé)r atne ase a n al kyI ating agent (e.g.
4Ere\mé’F APPYE FREHY Fd R Era & kyl and L is a |eaving
group such as Cld Br, I or QOIs) affords t he conmpound

of Forrrula (HL- where R3 is -C(R8) (18 and R4

is al lg(y'r cydl oal kyl . Conpounds | ch one of R3
and R4l is hal o pay be prepared by rIy orm ng an
ani on Bat , ilth a strong base, suc\ht\ i um

hexanet hyI dl'\él I de or sodi um hydri de, | n anNH,ner t
sol vent, suchcas DMF, NMP or THF, at/a te erature in
the range of abo -78 0C to roomgenperature, and
subsequent|ly trappi™g the aru on cwlth a suitable

hal ogenating agent (e.g,

(di et hyl am no) sul fur {lD\I‘ orl
1-(chl oronet hyl)-4-fl oro-

di azoni abi cycl o[ 2, 2, 2] oo°t an: s(tetrafl uoroborate
(Selectfluor(tm, avail able fro Air Products 22and
Chem cals, Inc., 7201 Hamg'tto BouIHevard Al'l ent own,
PA)) to obtain the C 3 hal ogenat ed compound.
Simlarly, trapplré‘g/of the C-3 anion with a swtable

( DAST) or

oxygenati ng reage such as

2- (phenyl sul fonyl) - 3- phenyl oxazi ri di ne og

oxodi per oxy ybdenun(pyrldlne)(hexanethy\ph phoric
triam de (Nb h),%ffords the C3 hydr Eompownd,

whi ch sefuently be converted||to he C)&_al koxy
corrpourtpl by| O al kyl ati onTwitiT™an al kyl I idé and

Sui tabIB& ugder standard conditi ofis. N\
Alternatlvel)/“ the conpound of Formul a (F Ys
condensed wi al gghyde R11CHO, such'“as -2

i ndol e- 3- ¢ar box Idehyde i n an organic sol vedit such as
tol uene or xyleme(s), preferably in the presence of a
base such as piperidine, at a tenperature in the range
of Hmmtamaaunetoreﬁ%%?&maaune to afford
the correspondlng al pha- bet a unsaturated i nternedi ate
—CHRl ftcsordln%R%c em&lgﬁrbegf-ro?rét%ﬁ@ ::% greeg)%rtﬁ d ¥P earpng an
droinekither giforela () vith N oHan mowswycet(@gawz@ﬁd Theeamidine is
QGRAREAHRAs ufd@rmo@r&c%n&t.ansvmr Rr O F;f%f a BRordkdtoéofithe H
PR

b Ao AER O 53R Mo, ok Merriaby
nre'amheobf ﬁ:nrrepiam)mgayd@mpmdmd@ with aR@iptradaeninlkptopeofibimala E
ISNCH(R®)C(O)R' to afford the imidazole of Formula (H) (see, e.g., M. Langlois et al., J.
Heterocycl. Chem. (1982), 19(1),193-200).

The imidazole of Formula (H) is then subjected to NV1-a|kylation (i.e. introduction of
the R? substituent), using procedures similar to those described above for the N-alkylation of
the compound of Formula (C) or (E) in Scheme |, to afford the N-alkylated imidazole of

Formula (F-2). This compound is then alkylated at C3, using conditions similar to those
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-N and Gis -C(R5)-. In the structures in Schene ||
below, A1 B, X, DD R Rl, R2, R3, R4 and R5 are as
walefosned3above, generally and preferably. Schem@r/iB2005/001469
According to Schene |11, the Bg.mula (G amidine is
prepared by treating an i m noether of Formula (C) wth
NH3 or an ammoni a source (e.g. NH4OAc). The amdine is
t hen condensed, under standard conditions, with, for
eutaealfer, th@cohﬁ@ﬂmkﬁttwmf)u ridheg FératurL(F a ) BtREHdRipodYf Rormula
[ I tively,
Al oA SoclouhboPdrlus U o SehBROE W11 an
al phasaﬁ'ﬁ”ﬁ‘d” ké‘?‘ﬁ fliastgtesfone meprs PRNEAHIMATPUPEYRS ot kprmula (1) in

%a‘w:&at_ 1Rl éﬁldCQi%OJNe ah thEQ[rU&!ur@s NS)chérsem beeng,,B M D, R, R,
S al ., .
RE%) © 84 ™o B orties B g ea"r)r HSREPY (19 i s t hen

subjected to N@-alkylatlon (i.e. |ntrod6 tign of the
R2 substitu nt) i ng procedures s| those
descrrbedxéb e far the_N;akaIatr he conpound
of Fornul or (E) in Schene | B d the
N—alkylate Alnr ol e of Fornmul a (F- i r&@mpound

is then al kylateg & C3, using condrtroms simlar to
those 24outlined for the conversion of the conpound of
Formula (F-1) to the conmpound of Formula dl 1) in
Scheme | , to dﬁOV|ae t he compound of Forgula (1-2) of
Schene 11. e Il below illustrates ohe ans of
prepari ng ﬁonp und§ of Forrmula (1) i
5)- and G Ps, /1n the st+uctures|in|Sche
below, A B X M, \R_Rl, R, R3, RE are as
defined above,, geq ra?ly and preferably. €o
- Formula (1-3) C be synt hesi zed by net hodsanal ogous
to those reporggg’rn t he chem cal and pé&ent
literature for sinjlar or anal ogous conpounds (see,
e.g., "Diazepine.derivatives,” Neth. Appl., NL 7803585
(1978); A«n1n VWJBerO "Inrdazodrazeprne derrwatrves !

Ger. Ofen. 549 (1978); and,A&\
Rodney | an Hrye ,
"| mi dazo[ 1, 5°

(1978). Thus, the| cao
condensed wi th ion of nitroal kaneg¢WkCh can be
generated by treating a nitroal kane with a strong
base, such as I|tﬁ1unrhexanethydrshkazrde *$odi um
hydride, potassiumt-butoxiste or |ishium

di i sopropyl am de, in an @pr oorganlc sol vent, such

as THF, DMSO or a at a tenperature in
the range of about -BOgC/L abgut

C ®100C to afford the
compound of Forrmula (J).AThi onpound is subsequently
reduced

—_—

benzodrazeprnesB"

\ Rs
R! N
1-3

Schemel lll

Compounds of Formula (I-3) can be synthesized by methods analogous to those
reported in the chemical and patent literature for similar or analogous compounds (see, e.g.,
“Diazepine derivatives,” Neth. Appl., NL 7803585 (1978); Armin Walser, “Imidazodiazepine
derivatives,” Ger. Offen., DE 2813549 (1978); and Armin Walser and Rodney lan Fryer, '
“Imidazo[1,5-a][1,5]benzodiazepines,” U.S. 4080323 (1978)'. Thus, the compound of
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using a netal catal yst, such as palladium platinum or
ni ckel, in the presence of hydrogen to afford the

waeeovpauosd of Fornula (K). The conpound of For nedEIE26)5/001469

is acylated with a suitable a2 ating agent for the

i ntroduction of RICO, e.g., an acyl halide/ base or
carboxylic acid/coupling agent (e.g. EDC,

N, N- car bonyl di i m dazole), to give the corrpound of

Fommid (&) (sm:)mdenmdomthlas ahioe nf Stedzjkece @dhich gars beagrabarated by treatlng

%R%Qﬂk% vV ﬁ ars‘tretgg lS‘e{s@SsléE@asclﬁmgrh %b)&%tf?@is@fmﬁ@rsgdnwﬂ%ydnde
ation t he compound of

PBQ%H”%\‘ Mx'dcec?r &?’\96‘ ‘ﬁ'%“&%'ﬁb‘t&’ﬁda ap PPTET oaIe Plventy syck as
aaeamgS@ ShBKIF Lfei exgmale), aid @imperatusdia IrheaSngasmﬂ gtam.esarc to about

e 0r . pot assi Per man ate. The .conpou
AP B R AR B BRI R Gimpo e LRy e
Eeingra heta( ¢atayst, isncheasrraliasiam, platituoyousckeloin theatresgascaf injdsegen to
a%rdm%ecoﬁmga)ﬁ@roﬂ:&ﬁ‘\u@f K)t he conpound Of For nula (F-1) to
t he caonmpoun
oy o GaiouR o ORI R eV bt it S B Poelipa aaent B he
atrddyation 6fiRC@QOI, e1y., kenouyh hilide/base oo tarboxylicamidycosling lagént (€die
&bkl RA CQ'SOWHME&I&)%Q'QI@% Fﬁetcgﬁfﬂﬁ%PWﬂﬁlaQE) J& is then

pr esent | nvention varl ous
Shhieqterde piapasd detrplivg ring sipaire conditiens tp aterA thgrePindiof he
we.lnhuld«wovxoxltmuoﬁ naheﬁormoﬁihmafraarrsm (N1) o givé e canpoudd 6f Fomryiula

QS #g E%ﬂe@ﬁ?ﬁ&%n m%' su@(?sef%arq aﬂgs@rcﬁgﬁ%%g[)cﬁ%g%m

sure r onma
@Hrmﬁ&@'@@’ 5'?ﬂﬁP”lP§PWg°f € ermwFéd §@V %m@e'ﬁqﬁid'ﬁo #e compeung of
@etmulzang) ih Binimh&@\aslogdue wmét@gf,@lb&yﬂ)r the conversion of the compound'

stall tion I .

OFEO% Ia?hhog)elcom{)?%@t génr teéﬁﬂ §lhe£nle‘l‘he conmpounds of
t he pﬁ@smtlonahmetmqsmd/natycmue%@flsapa;éiloa@dd Dy icetior krawn to
Bhe bfrbra.m §k<ﬂhmr@farttch|$bé udeb 3 BBseWd &oalpbunda@ﬁtﬂ@b@bér@
salts ﬁ ! éﬂ tE' ¢ F ht%%. | I
M) BB’e? $oEh erY8?°g5‘8m & 8‘6%?93%?% e8] tYC DOHes W] pg we
ragwrite ope efpadinedy $kil is the@rtdod mag intlhde, fargadmiis oll et and
e%hfaiogagmn,ggmgreéslﬁ@mmmmawgrmy m@? %Ibﬁlgx cﬁrﬁ%gtog@? p

U SRl Aheprba e th 35 Eli eh ppd Phver SrARASI SIS of
trdveystaliza@ionehd gtffesentive 6@, iqtid-peid) dantoodenhnigads| y

acc eptTﬂ@ E&inpdBREY cﬁ %%&Eht‘ﬁ%eﬁ%ﬁﬁ%‘b@%a@e@l ;Jn}i u@&ﬁ%@gé‘@ iffthe
aci d_addition sal resen E)qn%oun s i ncl

I‘ﬂfﬁ‘r"éﬁ‘ﬁ'lr B’P‘"‘I”Béce“h%?&W %F%ﬁ?'?ﬂ Its, h%?!if?@? e/ dyarates H{eelel’m ‘salts”
silutied enth iborganid atdenrggpleaaitdh aTh&a,se adlisangyive ppepated jn situ during the

ifiﬁ:g %‘oﬁ%d Jh@épgﬂflc%%to‘?!a gom;go%ﬁ& %ﬁ' Ey se}g alte?%rjegétlﬁ? th%'c[mlh[%u%d with a

ég'taélek%ﬁa@'c 3 lﬂ‘ef@?fﬁ&?@d orrpaﬁ@aﬂde'solﬁ@amesﬁaﬁ&véfmwﬂmﬁaﬁ% gf the
Hisrmetiate € necdlndChly phashLeutkaglaesptdbe. f or mat e, benzoate,

gl ut a%&%%n@%&@ %?r%%efuﬁ)c%ﬁv gc‘ceptable acid addition salts of the present
compounds include hydrochloride, hydrobromide, hydroiodide, nitrate, sulfate, bisulfate,
phosphate, acid phosphate, isonicotinate, acetate, lactate, salicylate, citrate, acid citrate,
tartrate, pantothenate, bitartrate, ascorbate, succinate, maleate, gentisinate, fumarate,
gluconate, glucuronate, saccharate, formate, benzoate, glutamate, methanesulfonate,
ethanesulfonate, benzenesulfonate, p-toluenesulfonate, pamoate, palmitate, malonate,

stearate, laurate, malate, borate, hexafluorophosphate, naphthylate, glucoheptonate,
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et hanesul fonate, benzenesul fonate, p-tol uenesulfonate,
panoate, palmtate, nmalonate, stearate, |aurate,

woredoati ;o3bor at e, hexaf | uor ophosphat e, napht hyl BEBIB2005/001469

gl ucohept onat e, 26l act obi onatzr-and | auryl sul fonat e
salts and the like. A preferred salt of the conpounds
is the hydrochloride salt. Salts fornmed with bases
i ncl ude cations based on the al kali and al kaline earth
feetobibsate snrtlaurgisulfonaie satts ahd thieilikem A preteasd saltrpf theabmpaeumys is the
RRIOSRFHMaand the I|ke as vveII as anmoni um
quat ernary ammoni um am ne- der |
cat i oR&'s H%‘Peﬂd‘i'thQaseBdF'“HBFatPPSn‘P%S@?P‘E e aE\‘ﬁ‘tﬁﬂﬁ’u %Jh”f'”e earth
retalsa sy lsadiomo nithium, aotdsdivet, icaleitiny inagnesininuamdamsliike pdsi vael s

€ I
gﬁ\Ho}{lﬁrq %Ja%aﬁé@%%)erﬂ)]%ﬁg r‘ln %W 3%5‘@#@}95‘%& gXJéﬁgﬂJ&% but not
érn@ed to Wlunbfetra[nethylgmmpwgp ﬁpd ggpethqus'@norn_unlgnd(c:ggmp)denved

ro@ riptReie, biRYehHihe, @iin@hgdinihd) dimbtiemniiep tiethgiamPk, dndene like.
%ge ou,rgje§geo£t all:or rpﬂjal?h (S!:I) 56, %hﬂ?&ﬁ%her ein, the t .er m

pro ug'- nmea S a conpound t transfornmed in vivo
to vyi éh@prgs%wp@upmalgﬁ mq:tggelsnprqgn(gppftbe cgnpounds of Formula (I). As

mrr{éaé;remel t6red - bbbd@l@’crﬂt&irﬁlé'c@n@é\]nﬁ,théﬂédﬁaﬁéf@mﬁﬂ is@otatield a
ran

Serppesit STRRRUR Lone Pralieo e b bRy o g os e o e
boropsuind. AT i treosfersiation méy ¢deer hysieriafs muchatiamgs such ap thoagtied

thrJysusHh 9!665“ A @l@&ijswn §fttﬁ‘é l!lS@’Of prBHngéj@ |d@§b)NpV-ﬁéuch| and W.

Siate. 8% ipt e SPu) DU oty Vb G e s BURr T Sepes:in
Baveyedibe, CaRiarhie, Driynesignaed. Phwardhc Bothecaxherikss Barmbeantical

| ﬁ\@&c?ﬁ&rﬁéﬂfﬁ% gD A fi3>ures§—9|§37 il )i‘d\éﬁé’e%/rb‘r@djo%éw RQ%Jvé’ %s}% 19,

Revi ews, nd in J. Med. Chem 39,
o0 apdi eMﬁﬁrﬁhém q%a?? QJrrpound of the present

I NvenFbiodxamplat ibammpowralrds i \prdsentainjedtioh wnattino© e aarboxy i gwid

ﬁm@{oﬂgl edﬂ& Brfo&%ﬁl?%éogq Ak ﬁés?err erR%&TE)ﬂthpyeg Ig&'nent of the

Wwareses ag}anfrshesqmgr@@ V('@% Q&?P;Itu%%so Ce-Egalkyl, (Cz-
Clgénalnkm)@mbmwﬁmwamwox;)e(h@l Haan@ydarﬁxya @tdiydn ded, Ngnethyl-1-
garll?ak% 4oxtyf tﬁ I;;er %ﬁ%n@%fg)ﬁa’ﬁ:a% H‘é‘t%ﬂ% atll<10x¥|_c6rbon¥l%xgmethyl having from

|t<p<@szay€%nr45@h§x|1d%mqaﬁ§qnylﬁwtm¢ havingrfio8t 4 1§ 76:atan Biems. o -methy}-
at Qk@ycalb&@lbwm A&V e eakalbish adaiéi Nng from 4 to 7
ﬁla(\e} %xdc?rﬁongﬁgn?orﬁ%hy&ﬁa}vbngarro&ail tk%xc\é %rrx gt%rr%l oxy) et hyl

e g kaxxsackonid mmyrnoyetimil havinstliepl 4 td0 icargort atoms. 3-phthatidyl, 4-

%thaectem%sm -bﬁwaalomwaamb\p{@(@ﬁmz%a@(@hﬂ JalRA4URH as B-

BB E YN PP oo DI DA rfplyearbamork( G Gy and
pip&iR)irak loytratidinnodr Gibribsirek Goyds)dkyuch as b-

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-((C4-Cs)alkanoyloxy)ethyl, 1-methyi-1-
((C4-Ce)alkanoyloxy)ethyl, (C4-Cg)alkoxycarbonyloxymethyl, N-(C4-
Cs)alkoxycarbonylaminomethyl, succinoyl, (C4-Cg)alkanoyl, a~-amino(C4-C,4)alkanoyl, arylacyl
and a-aminoacyl, or a-aminoacyl-a-aminoacyl, where each o-aminoacyl group is

independently selected from the naturally occurring L-amino acids, P{O)(OH),, P(O)(O(C
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w@2qeniasno- ,

di met hyl am noet hyl ), carbanoyl -(C 1-C2)al kyl,

N, N-di (C1l- C2) al kyl car banoyl - (C 1-C2) al kyl and
pyrrolidino- or norpholino(C2- C3pei/iB2h05/001469
Simlarly, if a conpound of t2f present invention
contai ns an al cohol functional group, a prodrug can be
formed by replacenent of the hydrogen atom of the

al cohol group with a group such as (Cr
@)}akgylb@@ngjy(;ogydythefqdypl resulting friplthelremoyatef@ hydroxyl group of the
fﬂ)eﬁlakélm&hcw);%awate()a C Jal koxycar bonyl oxynet hyl ,

) Sl AR PO P Srere e AR Sy ara?rw%@{)%'oaﬂévoup a

araaimgrrea by formest byahaangplacamst ofse- tydiogeraa@yh in thik emiae @aowp with a

%ro%H‘sﬂka@a%ﬁ caBRAUP RS HAGPEREIRIN. kéfbo%?i RRLER Jnﬁmﬁe*é%ch

nat ur a occurrin L-am no aci d

p@@w&&z@@sm &yﬁ Jogelagikylgr pesslyer R- 9%%0%8?' gafpral o=

laffiebdyl Hhafur 4 E{la‘iﬂ‘&aéﬁ-‘ﬁﬁt\é%i oc-@fnw@;aé]%’ dC(m-Y)b(@)bQU\Dhé?&n then,
o r cO0 0]

Cet St G e e B BRn 0y ReCHED ATy LR BT Gt

garboy{C+eCopatkytl pugo(Catt. Jakylfoo meaatNbyr di-NeN-({Ceils mtk@aminbaliof; oa-

\& YR 43 bR aanwe gﬁ HJN Wi dilh 1 (G as
Ig(ﬁrg\gﬁreﬁ IPcar g% ® 09 (R N-car é%ny?%y\%h‘*ﬁ&e R

APPhglinog BG'QQCW' Phiy&is éﬁﬂl y (Cr C—I oJal kyl ,
( C3- CKanyof thlsad:dn}doums dbmez)ydsentMVeRioo andboerizin intsrneediates contain

%ﬁé Urr rﬁc])re §s nﬁﬁ@tr’&o%_g( nté?é" \'}’%%e @3%@%89%%' %%Lﬂaaalnd R*in
éG')"’aH'aky) 36‘11 Sys8 ﬁE'yPOUnd @ﬁoqe 3"'%@(’@?9{?" s(erep@or(n@n‘:: Jeomp (e.9-,
@hditibmamn dnd diasterois&hereld Menkiyt the pa@s&oxyrigoundsCigoadxkisit atropism.
%’T‘s{%ﬁ%@%é é{%‘ K{ hlegr{tﬁr%gl?tﬁg%nooéompourggQ%h%gre V\ﬁnt mventhES
well pp @rXtW@ttWPOfaFﬁde‘(@ 'P@"‘rﬁﬁf@ diastesromene phéiresayhich possess
de@ﬂ‘hbﬁusféfulmyﬂne tEHatn\i)th bfQhd €Un6rt|dns)d|s-cud¥5d1yer9f1 of 5\'@ intermediates

I}BOU dS { esené i nvention a qe rtai
in the ara fon of ompounds_havin such roper |es ma art of the. res nt
?errred es con aIFI)‘] one orgrm §£ ? por C p

defnmt@n sGe(n@ra@y one pighee@niicndsowill e owreb@avq mqom"mﬁén m Other

Ienar{%eﬁ]erﬂll%wtéh)r)me @wa&w&aﬁm galise donesreb ?faeraeéqh@wtme by
e SONEri C an L.oner

AT EAE) Sl SRRy g R oSy b SR

anelthiabpltforgxaropeé. sT ive ralleicanigprecas srhsequentydierpsparted inép each

Ieﬂsrﬁ.amsms% Sfnddid c&%ﬁBﬁ’éJ e&lﬁn a@fresbmﬁom%ﬁ.earl&mbmme@iabr@n In
as well as ™ m Xt ur es her eof i ncl udi ngr 'ra?%em C and

GPYEqnethe BFFé?’?‘H‘VFHtBE’P SP‘B?CGWH ERATHES SHRES BPOpEPIsPRE'S. For
esahpié, ifian ittdvmetiate @t caamtound ofttiepresentintentiotscodiags asiselde bond or

'%%&ld rﬁn&rbotﬂrtﬁe GiDbRE PEAL RHES a8%8f 4 mkirds e Q%Sr%@éo%ihmhe

nE]oun s having such properties, forma part
tsFRé’er?f géNEPRvent i on. General ly, one of the
enant iDiREremMerit mixieesrodyeheasebaraied tatheigingigitibay dibstaneoitdngers on

%erb%'éis 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 alcohol or Mosher’s acid chloride),
separating the diastereoisomers and converting (e.g., hydrolyzing) the individual

diastereoisomers to the corresponding pure enantiomers.
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enanti oner. However, the |ess active enantioner can be
converted to a racem c m xture by epinerization at the

w@E2@sat@sL0cent er usi ng a strong base, such asPGDIB2008/001469

met hoxi de in nmet hanol for exa?®le. The racemi c mxture
can subsequently be separated into each enanti oner

usi ng standard conditions, such as resolution or

chiral chromatography In addition, the present

i nventThe poreprdundscd theairésegtamveptiani apd intesmedigtemmey exist in unsolvated

%5 W@‘Pbss&mﬁfe% forﬁghltﬁmtsesucﬁ bs Mler &Fﬁoﬂ%@bﬁb&o@énd the like, and
Oun $r esent invention contain

do
BBW&"'&S?‘G%@?W@BI‘V 1PHGTMIRSE RCPR IhELIhey3rgPe Pfam%'”"%?’hssm"ates
&8 useinlthearsethodstagpezs of tay ievealtidar shoeaid bewitin pirarbeus@dpaccetable
B6ertventi on. Di astereonmeric mxtures may be
separated into their individual diastereoisonmers on
t he bAd1ugbgtof theeiomPRYYs PLiBE PreprinKeNtior)pRY inteEprdiatestifjerefor
rEfitiodsomeldm &aanenefbre ridyesiet is Wifbleatdadtoméria@orais tundes derain

%§nc}ﬂ¥>a% %8 %o@ﬂtgﬁgy ora‘pa% o%eng ¥o§rﬁt HB%FL‘E}L structL{raI CFoBmers of dlfferent

zatl on
@ﬂerale@wr"ﬁfaﬁremeortyewﬁwa aneynenwameso %éxm@mmt@dammers
QQWI@%M agprbtwo@@@%me rnagdmeétcuﬁ@rshdhe @iadnigration of a proton,
j(le% n ||’ n% in Lure gore% t?ons? spe t?lc qu?t?p C)prr tate
Skﬂ?aé yeg"’i\)B%S (i Yo ¥iats pal 0 ns c’h‘?&l S ra)P%?ﬂ:h
davtame ki amarlmdatqta)rh@htywemmm/ﬂroseramaﬂmumt@bertdegn the ring
%ﬁr@@ér@t wagnéehgut&h@étn%ru@@infe%ﬁ&és.@fﬁ%yf;éaaya%rzat.qu)f (;&negof the

zln nal vi ast ol samer s
BB Moeh Blodiet Bires 6328 krig a0 Ao tHtseermerims)
preagithint thé sopee bi theingendion. nT e dm:d:hat @ snypartieedar sutomeric form in any
WP gt\‘lﬁ:‘tﬁ"g f(ﬁﬁ‘lul\é@hérelﬁ% r%@‘nféﬁ&&ﬂo fb@ Tlrﬂﬁngy\@vﬁrhre%cf’tg lﬂ‘Ia%form but is

such as water, ethanol |so§ropano and the 11 ke, and
BSERt e Be (RRresentalivg of he s1tratee@™eds s8¢ are i ncl uded wit hi n
t he sdaperesént iluentiom et tinbmacesSatopihipSatiedsd dos@ounds hieh are

r%%n:%% 1S cf%@-%t)fr%fs oF #@mbngpf%h@%e%l%%g lt@r&@re%@f@r th? facththat one

armaceut | acce e solvents. A nu
@bWﬁ'@lﬁ‘Rﬂ%‘-‘ Be fecpl?éedp?ye%‘e?rtﬂm hang N aMiamass HimashHagnRer diferent
trlaerted omiexibisd bit mis3 i b@TUs SNy &Ad inhatued. EExampey ofxdtedes that
| ] . I
i PRI R TS 68 i groes
:oé'm@foge'@,@a@pv,u@toeﬁra|oxv9§@rpép@h@ws,cﬁutﬂfreﬂueme @ﬁ@? gﬁ"é§h'°”ne
\whiéncds 2ar 1, ot Becbmva, fsNb15© Voata, 3IF0\?9Peﬁsr‘©-y "Brary by >cl,
t omer s 0(na S

rSeSB?C%VS} np&orh;eogugs o:}nli:be 5;ﬁresent mveatl ; %rf)gry%s tﬂergrfaang Hhar\r}wlacéeutically

ot r ONVEr si
r@p@pt@bie@ﬁlt&ahycﬁatm Fdsalvatesefisaidsopeundeaesi of gaid prodrugs which

|cHr\t§\ﬁt%%ﬂ&tubﬁé&ﬂﬁftdpé@bhd?&%{heﬁs&t@@éé‘ Jt bhe@AGTDAE wihin te
roton tauto s_an imdazole noiety where the

ﬁf/‘%?fe&é@ﬁ pFFéf/rﬂﬁﬁvﬁ?tﬁ’f‘e bet ween the ring nitrogens.
Val enc€erteinisotopeally labeteH godepaundseof termresest iovestidny(e.g., those labeled

WRAPY R Z&1 4r@ Dselll inS @B oHd ahliBr substrate tissue distribution 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 in vivo half-life or reduced dosage requirements) and
hence may be preferred in some circumstances. Positron emitting isotopes such as °0,
3N, "'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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bondi ng el ectrons. All such tautoneric forns (e.g.,
all keto-enol and imne-enamne forns) are within the

w@empa184 t he i nvention. The depiction of any PCT/IB2005/001469

particul ar tautoneric formirmtany of the structural
formulas herein is not intended to be limting with
respect to that form but is neant to be
representative of the entire tautoneric set. The
peresatinbe prepaad byiellelingpreseduras ewmldgoot tohasabisglodedlirethe d
@9@% '&9§/or"mth"éh‘ix%§|eé feah b &lbsfitGtidge |s%mglwn%léafreagent fora

For mu gor i nternedi ates therefore but for th
f‘%{b'lsmf"ﬂ‘éel'y Reedeagdte at ons are repl aced by an atom
havi ripreoustsofrihe preasr irventivaas: usefuh r extinidle fog réatihy diseases,
E&%Itl@’:lso st'gﬁﬁ%% r{?&d#m%elg%e@:%tﬁkﬁ*@lrwé Fo%u(gg 'C@:KA recgptor

nat ur e. es O | SO eln
PENSY) h%“thﬁséﬁ??éd?oat"té@sé‘f‘d gisPrpY s mﬁ@d%?bqs%a’]dw Jﬁ*ﬁf‘iear?s well
b 6drichesé SRNNGS c@fdmbwbrnag\emnal waigx@dndititing WbEre Mveight control or

YR AU GRRRE L gy ot ey oSy B

Sl!@@'opm@r toljgg malr[galr]_p:n opgigem, B@Shy ‘ﬂfggm QQS the WU%@f the
BR&ent inveRIBR Glel dé@thn tréﬂﬁ@ﬁr{'b?éi&nmfg tﬁ@@seﬂi&% edHditions and disorders
her.eof nmaceut,l c

g](?g%rﬁt Iilﬂﬁal Segét%]?e or%ﬁ -m rb| it es of ﬁlaas é)gTu\ci‘é egype%tensmndalyshpldemla
tyomad)rmmdssuun@iep@ﬁd@aud@bge@msulgwsremﬁiar@h denesaintelerdnge,

ﬁ)}d&lﬁéﬁﬁﬁ&ﬁl@'&gr@né@ﬂ@@ﬂﬁéa@@‘% ha ﬁgch)% cbﬁ@%%%ar@faﬂ@& h@bke,
ent | nvent

@ﬂﬁ"&?% C'P%S%SM'SC 8"‘1 %/"‘I'aéﬁ e?%l OEtS%%‘SB‘I‘?d gosgpctvpaesh %"é‘&?]?”d
raspieaidry problems gpall blatides diséasb edegdin farink oBtdneat de.d.4dometgal,

U%@&%roét&e%%@llﬂﬂ%n@ﬂ %Iog%éb&%r@ér?(sbbt?‘&l'lfépressmn eating
distribution assa riti

dispHeys-disiorted bady 'mfgﬁjndi Ig\%fgjfpeé§e§9 /ﬁg}h{ar}\_%mﬂéer ;Prﬁsent
psrefaendscdte Ligaful intee treadase obdnyppeditinad witich ibie desirable to lose weight

gﬁ%?&h@?#o'o& anakel:urt her , subst i t uti on wi th heavi er
i sot opes such as deuter| um ( ¥ afford
p

certa ’r?“if?fér‘%?)@e%qné'“m%'h?fa\g%%“‘ W%QQE’FPT‘(F@ O/ Fﬁ?véa'ﬂf’é‘rOf
swdhalxehdes, @haibidrsiahyol dsofders modiit@astsa GHAA veceptohajohists iirf ah
QB.mFRHH&gp%mﬂﬁ&é%SmanPeHh#r@WFéEn%a;?rg‘?ee[?t%f&ﬁh g?néf?wprq a compound
pfs'iﬁrrawéé') SIrtFatasa heapadinglly eifestivepmounitbergple usef ul f or
posi t mp@ pr@éﬁrﬁ&dn%uﬁd%@l%e’i@h}ly &é’ﬁTa.maéﬂédirﬁse fofm e ne
gHar%taée% dceal (r:Cferr(w:qe |cg)nr AccorHBalnﬁ%ee%rl sSe% Pen?g ﬂyoe%ré\?%:sles be
pha;pslamdcab‘;onﬁnﬂsmlm m@pm@@awﬁwtlmﬂmﬁf@@wm@ntqﬁe§empound
df !S&Jané@ iniaBmixfe wthe ﬁnﬁ)@dﬁc@ﬂy dcBeptdlR: SXPIBA, Stﬁxehlfbfr hrfer,

t t
Ansle om%tb?”dtégf il s@%&%B?Sq'ga%ﬁtthea‘es}%e&uﬁ 4G, debinhs
pnégralisorderntbat tareonodutatedy 6IAIK-A refcoptorsaganiph &, anfamrmal or clinical
fséq%rab B0cHhSeRASERereSONRIH doRpFis @i ﬂgtémg%erspm&e@ﬁced

X hol ecyst okinin A receptors (e.g., A receptor
composition to’an animal in need of such treatment .

The compounds of Formula (l) 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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agoni sts). Such di seases, conditions and disorders
i ncl ude obesity and gal |l stones, as well as non-obese

wo@saeioght condi ti ons and normal wei ght condi PCDIBR005/001469

where wei ght control or manag&nwent is desired in order

to prevent an obese or overweight condition from

devel oping, or to just maintain an optimum healthy

wei ght. Al so, the conpounds of the present invention

angdo algmif 200 mgort 258 atgi pegday: mpregweferabindromabodti 1srea toeabout 75 mg or
GO0RG HEARS: tmnwr&@ belk $ nlghélsbcﬁf £ ﬁ%b bmmﬁé pé%qy et pBeific

e B bt epeh e aat b oot AGrrios on b BaHHE AT P oisadng he

iags and weight sfi tsd patied, thg mede sfeadmirtistriatiamathe @everity of the disease,
'aélri?:%h Q%%r' &%meﬁbelr%qreg%r é’ndhﬁ?xffﬁrrﬁéc@% 4 ’actﬂ/ﬂgbfqﬁe compound

ectorls congesti ve heart ure roe
Qalma %‘i’t‘}ﬁ'é@fedc b ederiringtien & doﬁﬁraé‘lgf—‘% ?ﬂdaPQF@a' dgeages for a
patiendaphient i well witirs the UftiiﬂaW&’skSlhremB aapnea and

r eSpi AL Qb no%bégmﬁnveqeén e indbAEAREn WFLHEI 1

rostat e,
ah‘i\jm@@ﬁ%ﬁy agants E@Wlﬁ@p fﬁﬁgr@gﬁo hﬁrgla ?ﬁiér@”’@ﬁ‘é@ﬂﬁ‘ )yder the treatment

dEepE 8i5&dses ,coraﬁtoh@gmdwrmbr@errssnendd;r&a Bedembr By rbidiRE therddel

_ LI'RerefE?rsee fnﬁﬁlsﬁgs o%?%atmegt% tt Im% ?l ¢¥rh|n|tst|gre|‘ncqo coﬁw%?l?ntds %P tﬂgoreserh

2"Er et i on
invention ghecombiablian with Otf@séwmmhmcab?geﬂ@ areeahmovﬁ@d@y the present
i@k, Therefore, the present invention provides

th t t t t f h di
Conas SEUMe AP SariEl 8 Ho Bl B i sopectof e
pesep inventag gwiude snti-abesity agentsraichweh icartnatiosip i(€@4) antagonists
@h Qé r?rh gbg‘? qﬂB ﬁﬁﬁ)x??@m deh%r%ﬁgﬁeq (ﬁ’f}' Pltht)rp%qs mﬁl‘aﬁors

oun

PRSI T O Y B (LAY o SRt OO MopeRsER

CAUFRRS MEBitors lshcrgé%rﬁiﬁ'uﬁbrhMebQ/nﬂﬂfﬁoﬁiuﬁétle bgéiwtd B; &dﬁ@wef'g'-ilf i&teptor
OS LT n .Or LN

Boaruh EOT et ap B b Mo R by’ g
bompos racerirsanglogpisi e asgh%:etdhewsagbluu T Rplept Nd. 636, 1@, SHT2c
ALHRpBL agehis@, rﬁé]éﬂ?r@é%@er@rfatlr‘:gq{om%rﬂz aHaborMQs @éyﬂh {iﬁélbg pVdtdif),
iegfrll aerégggr%gﬂéfa |g|a glﬁ%ﬁt?ﬁ%wgg E;faesg g‘@ Lﬁj&fhas tetrarLydrolrpstatln
tempiskit)t bamtssin necepier agoelatSn@ntopmtlddWs(saS)ssqep@m adtagangstes(e.g.,
RS B re HpRP LSS istsh @ﬁyr@ﬁﬁnef@%@h@t(ﬁq ydode pg%oéetroﬁg &RicBorticoid

agoni sts in an ani-mal’, or clinical sequel
6‘??9&‘8 gopisis &r #1iagoaIsts; SrGAT @ﬁe%ﬁﬁﬁﬁa%@‘%éhﬁﬂ%t ‘E"r pgRyde-1
sepehtopdyanint catiiatyi reatotrogiinfectons i(uah boAahinami availablerirormeiRageneron

%a%séht&;l?%”&ehym & FATRRR @%ﬁmf@anﬁaéh dAJnnat%

onposi t1ons contai ni ng hem are al so usef u inin
ﬁawaw agoutirredatest ProleiRg AP RRIAMAIONSE. ANFRIN faseptaAataopsts. “'S‘am'”e3
aqueptoCaritdgonists BEINtdranROnise reiufomedine) eeapim ahetssts MTPIrOB

QE&&%ﬂﬁnhkbﬂX@r‘HyS@cJﬁ}’m pr?anﬂg mogie% @Lcﬁmdastzgnigarmé‘é),i c?p'igid %Eeptor
antagonists (such as those discussed in PCT patent application 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.S. patent _
application publication Nos. 2002/0151456 and 2003/036652 and PCT patent application
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dosage levels in the range of about 0.1 ng to about
3,000 ng per day. The dosage for a human wl|

w@enenudoBy be in the range of about 1 ng to abpur/1BRNEGID1469

ng per day; nore frequently, -33-om about 1 ng to about
400 ng or 500 ng per day; preferably, fromabout 1
30ng to about 200 ng or 250 ng per day; nore
preferably, from about to about 75 or 100
pablicetiep Nog y/kﬁ@@alloﬂ(gﬂWr\’&ﬁﬁé@é%?OEHWQ Q?/%gg?t Aof thg a@@ve
%nt@refb@énc@@é’re mﬂ%ﬁor&@@‘ﬁérfelncby(ﬂ&&@@@ and dosage range

t hat e n n_a .nu

i ncl ugﬂf‘fﬁ ret((ai Qfs eesq\é%ifnp TCHTE ° Od'Ftapzﬁjeg Pen%s g % 14Sode
6f426,304; 5153@ pak; ath 64345 e\betranmye ®FS. U)h@nthlos 683@629),
%RJ&%F;&UQQ (P8 ddaféfnt dbss 8 W@@émba%'d %975§2 BE&! @dﬂedrﬂ]@dleﬁtlﬂe

har nacol Ogl cal actl

RSP Fome o0 6] 51 THTAND b 72 POR G0 GEP 08 et o5 pnalos
(opdierl!valve thesm()@.5S fretentapplivatiorcubliaatigatie. €002/0 1919 dnd PCT patent :
}Qh;lSliEétBn %D&c&feﬂ'l\!&a\wﬁb @3%2%591' ')\ntohtﬁe 3bdve-rddibd

_ nvention may be used in co |nat|onvv|
pRaPRAIeE reiet Y rel§ieAts (sometines referred to herel n as
a " cormmhé batponds)of thiy inddhgont maedisoaitused intch@bidate aste sther

%g{ﬁ%{:%ﬁ%% ??é}]gsl(tgﬁe?gg ?ﬁﬂ%ﬁez?ll@%h&%@tshﬁ@i&eﬂ?@ Irowerlng agents)‘
for éhgttipaiment ¢fafte qdisrapeieRadisiensi 'Pﬁ“ﬁ?’@ﬂlhﬁﬁj""c bersaamels. teg Presrat

|a6ra§cﬁﬁas ﬂnaw@msie@rh dofhbMatini it tah BIMGVCbAI redlidtde inhibitor (such as
euI | C

| rc])\r/véa S|mv a}at{ngﬂﬁggt%twa rﬁﬁacslleaaolcgg\fas{agr? g?su¥?%atlﬁ oﬁpagﬁ%t:}tm
@8 &WG- ﬁoft« %@tf@mrﬂhm|ét9ﬂ*'\é@,1§@6tfeqyﬁta§m@enp eERIesHion inhibior, &

Az Ismhét&@}e?@&daaévtwa@b%mw aGRNEstersUGhthétss |nh|b|tor 2

oni an
SRETRD dPesyon T G AP iR h e SE Pt (B Ty ey
iartAR roastuiator pecpherdeoléﬁterélmwéfmamianpsmh ag@ﬁbrsteSmétsm @hicas
F’mng?e@)esm Mﬁanﬁbx@g&naﬁém memmue@ag SH4BHAEECS-505 (Sankyo)
i nhi b (such as sibutra &D&?ﬂy npat hom rreteﬂ_g
55%?1%'"“'%30%? l&ﬁé‘f’é?‘&“eﬁ%ad‘ép B Fhgaprcetical aggpaHiSie in the
pectqetod the@gmhinatios agmaetdt tresnientiomonatude tilnaoid reuptake inhibitors, ileal
'Eﬁ% ?&Pt%gﬁort%’: .hﬁﬁy.lo?é 'AB& |W|t€gn§1tlﬁ)?§éﬁms% ag&ﬁé Och s Bsce),

hose di scussed U.
Phbz?i'“r 8REAPEYCS 4345h r”‘% F‘§”°r%‘| T A e T éR% BrivNIRE:
anstiagetietsgues ¢pth as {Uftrgiucsphagiides), inbeip] dldose eeptbar

?r%%ré 3,§RI g/%agl %bd“rtegtgt") %g%%lﬁgﬁydr%gblpa%ﬁ ﬁ}hibﬂ%"s g%ﬂ@reﬁmd GREch

r"é'e@ma@fy 3990k F%‘ihsas apRiTiN FpRIBETaal.- an FPpMMataEnIgsPt that inhibits
aydlc@gyyehsstesz (©oxQ) to a@?%teY@xtbﬁth&mhtOﬁhltﬂlﬁtc@gdbiy@ahsée,-1 (Cox-1) such
af DY QL BB sC, 391‘?%55 dehydigeni %‘g! 8t enPNc‘? 515,633,272, parecoxiv

COCOftI COl rece Of a oni S
aw Sxpatent éleeqmmr59§hﬂ%rgmmbé AS Ry 1@@%%9041 4 4@@0‘?3%(@%3'1
MELRR10!7), 3ERBbE @ASHN 2024 Y9-8 4 @ luntatdxb (EAS RN R06S1ZI®.).

as qujﬁle Qoe tonlds c}f%el p?ebsleﬁt mvregtrlrc}nF\r)ne earﬂs%rbe 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,
garlic extract, Hoodia plant extracts 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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ant agoni sts, histam ne 3 receggor antagoni sts or

i nverse agoni sts, neuronedin U receptor agonists,

MI'P/ ApoB secretion inhibitors, T-type cal ci um channel

bl ockers (such as zoni sanm de), opioid receptor

ant agdme Bdrswukagiicdm@asndsd $he piéssotlisseatibninmayREh bpasahit

004')%2% g%}ga)lrmg%ﬂgh%we%B?(A}pspr??é%cgé‘{etlﬂt%%%@r%;vg% er}{pnclude

#¢iem SrANS eIPIqCKRES Biesd agByrdizsmy Ada|t ‘oFalgnt 968Nt §°Ve§ﬁmh

@ﬁacu@eoﬁﬁbw PRERNAHXES, HARFT Fiabad, ‘V&CMQ R4 I HH |s!§{%® Nlmotop
566,367, 6, 649, 624, 6, 638, 942; 605, 720; 95, 559;

540%82 o P'%'déssnsvﬁ%nsméog@@'ns&szva}?d E5DEP '@vessuqb g Aocupr®,

paRdcetcappliP Aatansin®, Mabik?, aesnb@T®, Nasivil® 206h2s0%, Yaddér®andl

28%:% 036652 and PCT patent application 31publication
WD 03/ 010175; WO 03/ 082190 and WO 02/ 048152. All

of t hBiahbtey tspwidletypedl) darsglircresistance, impeicedmiucaseidietapces ionthe

e F & RRIGE | b F@re%wnﬁsﬁgnom# b frebﬁéuttcxuyae%mvé aanamt bee

orlistat
SOW”@&ffi"ﬁﬁ‘i@('g P@fﬁ?b@‘?ﬁf"m@'i‘%'a'f Wé’?ﬁ’}‘i"é’r(‘@r%‘)th%é‘ﬂ@}ﬁ (eg.
Neulinfith8i2Be 6<2@)l jn tizatnytiabeesi ne (U. S. pat ent Nos. _

s cudBapRLARth profaeraDn AR TLEEeq G2 bond agetin

gombynatigngith & Rermyiadt) ceraroyrd ofgbe ?ﬂesed'ﬁ'”&%f”b d hg erm glycogen
6ﬁd’sbwc&§llbs\é8nﬁ|$ltef ks to orbpoupad ®atintagythé siedondision of glycogen to

Bl LTSI 3 i s, o

: almgen p@,sp'ﬁ@daaeem@m@ﬂ@é@'taﬁéeadﬂb@ﬁ*ﬁmw &y stapjas] #espyp el

kﬁfmﬁ\rnefh@%rt (é. @eJ mon MQQBWQSMZ%@nt-}ly@cfgeﬁ?b{os@hé‘rﬂaiée

(né%gors of i Bﬁreétm_?reén IP%F(YO% tFI?SS Wgscnéetp |3%Cﬁ? %n{arppfa(iatl rgpeubhcatlon
NoswY® ﬁgf33&§ém\gyvq H393R% Tnee'gf[em;ms ciiéd ahipme are mcorporated herein
gng,%condi tions nentioned herein. For exanple, the -

pr ese ounds be used onbi nati.on with

NG CAROT ARS8 RN e EE R TR o o et aspect
sf thw pres et inmentibh. uTheseé mmwunqﬁrldvta@heblownvqspm ofgicass tn sorbitol,
W§H\é@§{a%édqbyqﬁe 9’\2%@}4 §@B§g reflctasBNAEDEE EQA3Y MhBRS®Is readily

hi b
Ry SR siogh 8 Sy et AP E s RSP L B <fed Col

iSaitbitddj andndicagor ohDiakeatic €ootol's nndrba@sted herainiblpréferencei A variety of
%B%Eee%ﬁ aﬁls rﬁ}%ﬁ&rg ?Fe' kﬂﬁwﬁ RRE SRR eer?‘MQ Qnaﬁ;h@é?etrén%@ﬁtkd above

such as torcetrapib
ﬁf?d'ﬂﬂ%ﬁo&}‘e"d"rer%’ﬂ Plbﬁefeéfﬁ‘ﬁ? -esterol |oweri ng agent such as
a fi bray sorbitol @ediydrogeasd iNBIOE Mange usedsn combiration with a Formula (1)

%@%%)8}@& g@ﬂé &re?&%?\t A%%Tor# EHJ& E}'ﬂ% gBercﬁ U&hydi%aer?a\égﬁhmt&?efers to
compounds that |nh|b|t the 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 inhibit the enzymatic hydrolysis of complex carbohydrates by
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and eflucimbe) or a bile acid sequestrant. O her
phar maceuti cal agents useful in the practice of the

w@ooubiln@sd on aspect of the invention include bPdEIER0IA01469

reuptake inhibitors, ileal bi34e acid transporter
inhibitors, ACC inhibitors, antihypertensive agents
(such as Norvasc(r)), antibiotics, antidiabetics (such
as netformn, pfenformn or buformn), PPARy
glgtdsidahpdrslases 3sail dsranyiase et rngbgee® Heuehblasimple sugars, for
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ined with other therapeutic agents such as.
I ovasf"zi’??"rﬁa”y\}afﬁf%’F?Wgé’C%thW' g’&ﬁ%i"h%'ﬁy'?sﬁr'ﬂh&'tt"o?‘f‘
aiiasedatitiioniataighiaodidase apipitdrshak Maibits 1Be edxymiatidegtadatidnkéd starch

5@ GHb b SO a)my|a§2m§ ugrP%J{ﬁHld@s %L&R%Q%H% RE of

sent I nvention nat’i on
wia@q@rch@ﬁspWBgr N@ﬁ@ﬂg,@nza@glnﬂg%)pﬁé? dRGOgRerated herein by reference).

allﬁ?é :hhylp@fdfenkﬁl angynigic atgradanionh K Bendtiabion té’dmﬁthg’ﬂirrkﬁlnts of

.l OC I'S . [dlzem

%g?vgg% ée ?ui;?r%, |E§€dén§%d9 Se ﬁd(mgltbse/_\ g@ tﬁ%)yor)can% ?Q§t£rqdus

Fengitiansaiesyitig therefrogul ar ( ry, Ti azac( r), Vascor(r),

\Ffler elj_ﬂféfe(nre)i glubSsRfabé Mbibilors NEIGRE RB6Ie, MBIpYsHEC (dg)ibosaiglitol,
enal r).. an ot ensi.n conve

PRl oo e oS, P Pl Mo B Epbostagh o,

glngosidass iehibiton ggarbost/and Yefipys arniomeygei defivytivesPelateid\argte pre

Heéwsgg Qg 0.5, pa\l@§ ﬂbseo, 06b bs@m AEraBb kdspaotivdl. aRRRosidase

|
RS Poateds Yot U S B2y 2hE TR 'Qdmbétor

aaptivase s3,4-dide@y-42-rgdiokye t-Hydnokynuaiy) yth gfaimirol -2 +Ce hedmoymiethyl)-D
Qél uﬁasi@cﬁ) 'HiQ V%u@f\l sEQé'tlmﬁl,daps@ |c)o anﬂﬁ&ﬁﬁr@@la\(ed tRereto are disclosed in

nbi nati o her” a {ﬂ,{ g
Pr%aPtFW)NOt ﬁZ\W 5a5r9e TU%@‘F%ﬂs'd??P 't"f @Hm%l a% 4ROS)

hydroxyethyl)-2-(hydroxymethyl)-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-
(hydroxymethyl)piperidino}ethoxy]-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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Any gl ycogen phosphoryl ase inhibitor may be used as
the second agent in conmbination with a Fornmula (1)

wa@ewpawosd of the present invention. The term ghgDIBPEOT/001469

phosphoryl ase i nhi bitor refer3-to conmpounds that

i nhibit the bioconversion of glycogen to glucose-1

- phosphate, which is catalyzed by the enzyne gl ycogen
phosphoryl ase. Such gl ycogen phosphoryl ase inhibition
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&l thereith af i phayrpaseglicyiccempasitionhilrcthe combination aspect of the invention, the

compound of the present invention and the other pharmaceutical 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 least 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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i n adi pose or diabetic subjects, |eads to enhanced
secretion of insulin, increased fat synthesis and a

wo emaetdonn in fat degradation. Foll owi ng such PCT/IB2005/001469
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|nC0r |.oNn
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aombindten of antinmavtegeherbllyen hegangs of irerc hiorlit MY tgbhooEE6, 0%, 85%.,
3108 on 8] RPN RBSUHEL SRS S GRBTA LS 2% or

esutlngo from Preferred gl ucosidase |ph i bit !
iSrctP gyt %/arﬁr%%%f [ 0%aiMBETeqRently, ghs 1389501 aRPH "ot Bt °r 34’ t° less
eminghtitsatteas abant 2504, Bos er 33%ndam st ate, trestatin,

pr adi 'Me%@s 9 p‘?%gn gavg?gt?é pﬁwiéhﬁlaceﬂagl cth&Q%hgﬁg?a specmc amount

i nhi bitor ac eriva
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Mlglyo!® brand caprylic/capric acid ester with glycerine or propylene glycol (e.g., Mlglyol®
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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trihydroxypi peridines related thereto are disclosed in
U. S. patent No. 4,639,436. The gl ucosi dase inhibitor

we@pioghidoat e, et hyl PCT/IB2005/001469
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-acceptable acid addition salts thereof are disclosed
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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 milk sugar, as well

as high molecular weight polyethylene glycols, and the like.
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particular patient is also well within the ability of
one of ordinary skill in the art having the benefit of

wo b@siin®sant di scl osure. According to the net hpdBIB2D05/001469

treatnment of the invention, a3&onpound of the present
i nvention or a conbination is admnistered to a
subject in need of such treatnent, preferably in the
formof a pharnmaceuti cal corrp03|t| on. In the
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[ nve%tl on and | east one ot armaceuti ca
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maceut i ca adm n ered sequ
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@&%&é‘&bdu(‘yﬁ{t’% | EFeP&d cﬁsnrﬁ%t@ﬁ&lb&@%&@@olm Eﬁﬂ%ﬁwsstté‘rﬁr?%d
a patient separately or together in

68?1'\‘/8 RUDYGTARN LS \Q’Ihe” P’@%%é? d's'f*}eaﬁgbrﬁéll H%‘t‘la"y ‘i? Bt 'Eﬁ’Sa‘T‘a” about

(1 e%@f theifertnuiati@ o less thanbaurt® clat example abold Gt aMismLEgsent a

d?)%a%@%ﬁ'ﬁ V\Ejzn@l:omdngé fe@é’tﬂgﬁ %ut 5% B* tﬁ@ﬂ)%ulgt%ﬂ %ﬁiess Qrpé&ﬁ{ 3%,

o ol nt nent cream Spray or [ otion
@é%{ppl%?bqqgg@ A desdesigd Wjogicant leénagnesugrb?tgzyatedr ops or
i nhal aablpts mely®e eanpacieds bpftatdael tabisteny prosessds, for example, direct

rﬁpﬂxgs‘f?gn & Q%ven"d 3J or %ﬂgraﬂblgtyonbﬁelﬁ Q&lhﬁ%? ogéiss and extrusmn The

tur nmore suit maceut
é%?dﬂt perentay ijmP’ﬂPeCﬁt’@”U?Yf’é(é} ?”idéﬁ'% b‘k?Rﬁﬁ‘i’ with aPPfép%‘et OV&f?ﬂatS
sebechaedad th regard to the intended route of

M 0l B4 L0 AN AN T MBGEULLABLechc B8 oot
feawisienatseldtians, syprReRRiERSs. PYfvRsdanst qbixirs. drepdgitied to therprinFourgof the
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PR e oty yep bl Tea P i S < plens
@Qgﬁa@@mt@lmg‘eg@fcr example, ethyl alcohol, |sopropyl alcohol, ethyl carbonate,
ethyl acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-butylene glycol,
dimethylformamide, oils (e.g., cottonseed oil, groundnut oil, corn germ oil, olive oil, castor
oil, sesame seed oil and the like), Miglyol® (available from CONDEA Vista Co., Cranford,
NJ.), glycerol, tetrahydrofurfury! alcohol, polyethylene glycols and fatty 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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The pharmaceuti cal conpositions conprise a conpound
the invention or a conbination in an anpunt generally

wo eoshsoseaange of from about 1% to about 75% 8BOF/1HBA&001469

90% or even 95% (by wei ght) e39-t he conposition,
usually in the range of about 1% 2%or 3% to about _
50% 60%or 70% nore frequently in the range of about

1% 2% or 3%to | ess than 50% such as about 25% 30%
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can ‘mai'nt ai ned, for exanp p use
areEB’HP??{Qo@%ﬁf thescqmPesition; he %?P‘?rﬁ'@"r?&i)‘l‘f@@ (?a\‘ﬁf’é"y&r eact?{éha"
BB BO% fopsxainpie laBous BF, 97% 6rie9%C dxtker @kciglérsy) @N@nBRS cardersl may

Bio b fﬁcM&fﬂ vﬂfh tﬁ'éJéoN%ﬁtE %ﬁ&papﬁ:@sﬁgﬁé GhaSIOIRAR HIQEﬁIltJ é’rfd o flavoring

par entera ntain exclip ents
aseqéﬁ @@@W?ﬁ@ st%ﬁrﬁ ﬁ@tur%?ﬁﬂ \@ﬁcwﬁvwd'ﬂarﬁoﬁowb%%? gfrdnt@e like.
agent SusghsiveNiniaaditid to HeCoMPoHharDk HEprRAait aiveitah opthe Of
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al an agen
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R A R L s SR
ohbdl et & suppbsitary, wax which are solid at ordinary room temperature, but liquid at body
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 excipient, diluent or carrier, and any
preservatives, buffers, or propellants that may be required or desired.

For any of the present compounds are poorly soluble in water, e.g., less than about

1 pg/mL, liquid compositions in solubilizing, non-aqueous solvents such as the medium
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| ozenges, pills, powders, and nultiparticul ate
preparations (granules). In such solid dosage forns, a

w@owpawosk of the present invention or a conbi NEXCT/IB20058001469

adm xed with at | east one ine#d@ excipient, diluent or
carrier. Suitable excipients, diluents or carriers

“include materials such as sodiumcitrate or dical cium

phosphate and/or (a) fillers or extenders (e.g.,
iwhain biglygesida pilsi digsugsel pbovesee 4 prefgrbhdIsagaiormayPalid |a(rtorprous

farspersiENCinciading ahsﬁdr%rféh@r&ed b?ﬁ%ﬁ’@@dryiﬁ@l 9#’0@&%, argBBB 'atpﬁélferred
| ClLLC

RorioB Em raLie Samed Pn oty Bt Base A enels
lisbersioy/'d$ meant 8 splid, maseriay ietviich @hleasy b pertipn oftedpaorty sdietia

ggr?\géﬁné%gﬂﬁme aHoF@Busumn%odo%pe%@@ &SR sBXbIE Boly @b EyNUM

C%[P%Mﬁéf ﬁnﬁug g]af ma Bgél s%?lﬁy?@%qufmgl|S%QE?rystallme. By “crystalline” is
Imyedniaat preaiopnipo@ldl exhibitsdonghy olyecocye inatprek Winienyibresadf latile ass €00 :

g?‘dc g{]dnﬂs m%leifq @}%@ml& TﬂEQlee t&rﬂ én%r;?n%@s |stér¥i\§H lehclude not only

ul an, rege atinl zed starch
t"?aéftj'abfa’mhﬂ‘as éﬁsém'ﬁ.‘h/ 82 ordgie PtaisA MasiRWAA WWV%FQW"
S§re® sfardendaciha ostadis irhiesd tharethree dinenkiomesidanis Hnky@ve.short

%‘s}la%gg An%?bq\obgﬁa e} é?ﬁ)al’y bg ggar%&*z@# %ﬂg%‘qggsol@}%%mnsthe art such

um car pona or taP
B aPvIer xaay@'fﬁa@ora(ﬁwm ceptaliporarby ﬁB‘IdéJ@t%NMRc%ftt%%ma techmques

$06H aém.fféadnb@@aérﬁmgwdmﬂényl pecy! sul phate, sodium
star C% ‘%@%%é’lal eesot(a%/a?orrpgglor? |%S EtE%EPpO Péotmo) o{tge poorly soluble

Edwar SS
pgmp@ing ihahesolid m@@aﬁml%@@n S'ﬁoiﬂ‘QﬂPhoAS t Vwew(navmdl cab st within

e Ofd %orﬁ@u@%@érswrﬂ@'ré’l@t@%ly plre dARFpkeSd 4L | Pe@ﬂ)ns as a solid
chan resin ution retarders

RN o e oG e SRt B oo SRR el o
acwmbihdionbbthese(states. or thpsatlaten day liedntemrediate wovgso theds Riefdrably,
tttt'éesohd &ﬁc)rphcﬁ:@)ﬂnsﬂ@rglgﬁ BQU@&’&H&I@/ h()ﬁlo&neo&%%at ﬁie‘é@r‘b@dhous

%cero nonost ear at e and ke); tg |
%8 gound jeLtspeised B%’r‘ﬂ"lﬂﬁ’ﬁ?eé’“ﬂh as P‘??é'b\e ”P(%égho‘éfﬁ'ﬁﬁ Qﬂ’y”(%r s used
Ihetein, tsabdtantiély. pmogérebas” meahcthatihesftaztioredf ¢he comgo@sli thanis
%‘ﬁ%@ﬁt"ﬁﬁfé gtl\%%é gra@rﬁﬁdiils dBHLM&&‘MLg&Is%Hﬁ%% soﬁ@&rﬁ&%ous

r ogenat caster oll, sucrose esters tty
é’LSP%FS'mEH lsrf%?tﬁﬁlyﬁfﬂayé’f‘ thsesdfe of 'ﬁ?SCtP%jb%bygttng/ n%"%ﬁferab'y less
yiednl abwut e esdakthe Wil bRolr@esaayk, sol i d pol yet hyl ene

gl ycol aterss%bllﬂ@l‘y;ﬁ&é&hta@;'@f&e&@ mﬁﬂg d&lggmtnlpbg)s dlslpgrstohgshould

case O
L BB .&ﬁserﬁeg@ thet ey P Rgt %@'@ﬁ?'ﬁ/ fe@bwwhe e?mUéP't’P'B ﬁ%miaﬁlmd in
Qm s:umréeaﬁarw:p eremaymaalcsmucm aUé‘e@dabaSarfdl Hal@#itSedsnsoriaf dolubflity in

&qveous tsolut%ﬁi ag QIE)I ?|ca Zpe§(?va t OS Bﬁ,lucl"E éu L cgr%e neufrfl or

a@@b'gkﬁ?‘ﬁg{‘@gﬁmad? apefiysieus- wby@tqﬁyt 'eﬁﬁéoglmﬂ- gver aHelaS(t he
IpbHiBn ofHSEH idgslersiage forms such as tablets, dragees,
R IR T o Ne t
lon oawcellylogid eThgpplymers may be neutral or ionizable in aqueous solution. Of these,
ionizable and cellulosic polymers are preferred, with ionizable cellulosic polymers being
more preferred. '

Exemplary water-soluble polymers include hydroxypropyl methyl cellulose acetate
succinate (HPMCAS), hydroxypropyl methyl cellulose (HPMC), hydroxypropyl methyl
cellulose phthalate (HPMCP), carboxy methyl ethyl cellulose (CMEC), cellulose acetate
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They may al so contain opacifying agents, and can al so
be of such conposition that they rel ease the conpound

wo@booshssopr esent i nvention and/ or the additi onabCT/IB2005/001469

phar maceuti cal agent in a delédyed manner. Exanpl es of
enbeddi ng conpositions that can be used are polyneric
subst ances and waxes. The drug may al so be in

‘m cro-encapsul ated form if appropriate, with one or

nitheatefCARIeccbosecacatetet tfimelate ¢RAT)ppanvinglpyrdiliferer{P¥Plor
‘Fn?Jré)!ySrroﬁyl cEifost c@trﬁeth§| Bamed | {M’@) @&%% éN/nl'térs bovdyfertb b)de

rmul ati on,
S Prapsdens s deIPeS Ho iR SR aER S eSS oy
Bepeghatly préteeregpayhoams inande HRMCAS MHRMC, tHRMTFO CMEICACABITAT, PVP,
?agﬂn%e$§§n@%ﬁ<wésqﬁﬁr§of ﬂb%t%ﬁé?ér?ed‘?sr Hﬁl@éAS e§§e §M8611 F?’atent

I'ers, "di si nt egrant ricants and tTona
fPpeligatios. PUWP@“‘L‘U\‘ﬁ)B@P? YW?@fheﬂ'ﬁé@éﬂr@Rt:wwweﬁtngorpgrawéh?rem by
keigremcel N the art. Frequently, the fillers/diluents

W' I oneg‘gghh %ﬁoéﬂhé&s%s? ﬁ:}» Fn\%) bg re @ac%&d‘nﬁ?o % ydf&\%snfgr

I nhe ce
lfqa@m%@"d(amwvhaw d'wﬁé@f thag regultstn atéfr?ét AMaloapesianpt least 60%) of

W%BM&}ble-&&p@mlbﬁingmth% ShhbrpRdis sRle. GGRER p@&es@wqhm@s
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{TY Etﬁwﬁ:gl, %glr,]mag% OA so?ve{at rroacgfvs1 géesmrillehémgcl}?mc?l péqoc@sseF include
elingEng extision; rogit @%esmerfcadmedlgdutegmnﬁaétgﬁéﬁtos soiV@htud@Ifled
Aﬁn,roellan§ Rleft t:mgeal%mbgtet@%a aa|ven$5@e&9eﬁnau@r@d10mbubau ryl

nt a, di sintegran
B BICE PI SOt A ALt Ot S B B ntte StiPRe LS. Patents
tregertinbatalisalosuies &¥hich ere ivsoenoptest by BiTenv¥eNop Fd5&PR3 and

3 9%@ Béé SAIh ¢ d¥\§cl' $¢ Ay é.ype?swm by 8RrusBR &M@es Nagtstu%%m and

f tion or | ess han about 3% f or exa@p
ét%%r?ﬁ“l%h'%dﬁ?’:é’?eeff’?”@'&ﬂ ‘i"iP&FSi'Oé‘aHY f‘}"'g‘gr?&(fﬁ%%ﬁ AP Segay By 846
‘Badé,89423Payhibedevanieffarcingrdispetsipns byamelbeot g ploedssesngn a
gre‘f’é?r%ﬁ %%%Fssf Rk s@l?&%ﬁmouéjé §p%Fs§on99m%Sl§/' sgrélyngir@, Mis losed in

ea % ocess an

ry or ne ranu ation, con
Eviopeal) Ratent $H@|CftQB|Péphcet&né\g> Prﬁ?ﬂ Ao At thisyprocess, the compound
midi bcblyrhemmcﬁs)alvemml aGaRemssucioad &@tone bhmeathohand ik @olvent is

G431 A U8R B D ) e o

ﬂ@é%fﬁf?%\bﬂ@ SOHLABITBPYS d§?ﬂrﬂ?qsd?@’ beg¥rPFEadde @Fﬁ‘éa'” 4Rie@put 99

e ofthi Xbrigound, k. A cidintd, 6t 010tAB, 2DWIQ BOERS 75WA%, 95 wtd, or 98

RELSE L | nvent| on -or the conbination, the liquid
do% sage 6 m may contain inert excipients, diluents or
car ri éheseidispersion meeble ysedtan éﬁea:\o{sageéthtsalgormt@rseo/p asa

mah@ractamngeipﬁ;duaWUbj ih thélma@g&n&f%tr@nebsewioﬁhé éu%ﬁ 8s
al co

Sonny R TR borS o Hirp sl Ao BRSO aaw Eouf 3 Pefponys pn
laeuepoa suspensicn Py i drldéwiy) yarodound HBMB & EyHFeameayefirigd dispersion

dbAEhiRy b %Qﬁdmnb%mpgjdgiﬁwmfﬁ pBlysortfafd-8 W@le&lrélmns forusein a

gab(l)elfI Qrd calp'l)sule will generally bg mixed W|th othgr e|x0|p|er?ts or adcj;uvagts typically 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%),
microcrystalline cellulose (e.g., Avicel®°=102) (15.8%), sodium starch (7%), sodium lauryl

sulfate (2%) and magnesium stearate (1%).
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oil, sesane seed oil and the like), Mglyol(r)
(avail abl e from CONDEA Vista Co., Cranford, NJ.)

w@bkoosarB4 tetrahydrofurfuryl al cohol, polyet hW’HIB’zOOS/OOM@

glycols and fatty acid estersddf sorbitan, or mxtures
of these substances, and the |like. Besides such inert

- exci pi ents, diluents or carriers, the conposition my

al so include wetting, enulsifying and/ or suspendi ng .
agent haHAMEAE eplemens@re dvatiablsrin fny, madiio@angbigh grailesges Agoat™-

26 S HostR- ﬁl&@ﬁ@l‘\qédt@”—lFdreiﬁ?ef:mly‘?rfomté'iﬁw EQrRRMEs cef LM erokyo,

i nventj on r(]Jr n‘aﬁ{& i ons include sfol uti ons, wherein

URRENA DS (ahes MFEFEE SS9 g P eP LSRR Exanpl o5 of

sol veiThs phanpacetiticabdédmppbitonfarcapplidatad hay herreckeged hedvariety of
& Bﬁ’dur?q“UpBﬁ‘me‘?né‘tﬁUd %ﬂohm&b%ﬁﬁé Hr%‘ G?nerahly an article for

hose in ound
|dﬁ§7'€FFt‘3i”d1?'l’§Fﬁ)%\F‘§‘éﬁd’lf 83ngtsiepesitgd therejy t the Eﬂﬁ’l"%‘teHSHalefﬁ@‘“'a“O“ in
@h ¥e@bpriapabiyd raapydieaetgleycat weﬂékhob/lneo hbdesskaedlin the art and

CMSSHA rial§ ngh% )égtﬁéé Estnc%%ﬁ%fgs Y I%H? m t}fg tic b8 metal.
Pl B S D pop bt e

mnﬁm ang tr@r*lhﬁd@@ Cﬁﬁtékﬂafdt‘@/ a(@nep't@@rart@@mﬁmowsgr@wésq te
PreVBH GldftrectGRPASE XL t‘hH):orﬁ;&ﬁs cﬁm\e(;galcyé/};@r W addltlon the container has
t&gf)o%{i‘%orqel(\r?}?ﬂe / I‘éﬁ‘%%{ %éscrdbes rﬂe ontteﬁts of tQO f:ontaelr}er deﬁé)l??e(l) may also
clyde aprBefipiekvarpinds, UK) or Labr af ac(t m CC (medi um
chain trigl yi des, fr@g@.ﬁqﬁeteeﬁqg dicife Pt ex(t n) 500P

| { { t Tl
Caprul D% IR HETa AP S FeBRD. O g PopeesH Haguserl o

o ibart agpals. Mrg)adm(ntsmatw@bzth(e@arppqnndwfctraqcmesent invention and
tcBr'nﬂhéﬁéﬁsr 6er§‘9 coHthUﬂd@@f‘tﬂ@ Bres&rlt ﬁné%ﬁ* whtW dnti- %Q%Qbérﬁtman be

cagxry i c/ cagrlc/sucm nic triglyceride, from

829
CHRREL VRN BR3P 8Ym) 840 (propyl ene gl ycol
di capmrylaatoedtdf & apn@iuad offtheopresennides)ion drabmbihatlof bfiy compound

ggl\%é 6(@§er{t 99&5’1 wiiit ngcgbfgiy%%;é(rﬁ %rémﬁstergé QEh tha% an effective .

tefosse Peceo % nonool eat e rom
data igfesely Ga%'?afaﬂ)b@?'Hé’(oﬁ?r}ha%"S a m'("@!egﬁééf%}'v A ASRRET 2 istogtween
fab@0 GabheAas Y00 hfi/kgetimbdycwéight, d.41f etveeh abdue 0ihand about 300

[F%Wgé%&lﬂzgér{]ab(omtan%b{nﬂ 16&&8/1(%“ 5%1/%9%56 ®. OQ 'ahé’ about 50

vents frequent é{)
PyYKG; rpetyfee H@U&%ﬁbé@q c’tbi%tr?5 Mg/, ¢ br ot (é’raﬂfiwa?vté%lsfkg or
2006t 0103 4ad hnobufs Malke bf Hod@Reightout 80% for exanpl e about

95% %%%e%ren 9% h%crj oﬁﬁg E_){%s %n'iw%nn? h olr‘lce,origb%na?{;rg can be carried

carri ers may yaﬁ e I nc
BT theelirgsiag Wteaso thalsa terapasic dereat f theyeampouns is inggstechwth the daily

vaaﬂaY Sligplyg Tﬂg@cnﬁ;ﬁwn@wnl BRXir 6l nsetersd .a:bldh.h Meater! ;ﬁéfbllébl@ in the
Zers

0 TR wot bR e Bl R e smugu%%%“?wq f Wier-soluble

gelBsent i nvention or the conbination, may further

corrpr Ic%ﬁve%?eﬁmpb%&h&ounei bf tH@ﬁ%§en@fnv&ﬁ5r'i {o?E&ntﬁﬁé@Bh @8n also be

SR Y B8 suyiseriyf i et w50 Sima e 4%199%??%‘ also
e@‘er&‘rdSo 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 meai, 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 poultry feeds. A particularly effective excipient, diluent or carrier is
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m crocrystal line cellul ose, alum num netahydr oxi de,
bentonite, agar-agar, and tragacanth, or m xtures of

wo bmsei@sibst ances, and the |ike. Conpositions POI/IB2005/001469

rectal or vaginal adm nistrat4a®mn preferably conprise
suppositories, which can be prepared by mxing a
conpound of the present invention or a conbination

with suitable non-irritating excipients, diluents or
terrespettve asiahfeesitseaioa ishatinelr portpalof sich ydea NEheglayieofacititates
%mﬁ)% %g§fb5t%5%6%%?muﬂg m%@%r%&leb %e@tmtﬁ’(«/qlhrpﬁg%rernﬁ)g)i@blended.

tenperature erature
Preserahly the comppynd; 'ﬁ‘hPWégmle@?flﬂW 61*0 %afeﬁw a”e'aiHbﬁ%ﬂuent'y the
ééer ehyus f@b@cﬂ,&h@@ntdaencaaéy beedlfpémp@amsb&éd in B@sm oily vehicle

chh as soggeaﬁ 8p rn O{I %‘gmns!ag’c} orllﬁ%r{dq{\]% ﬁe érrhe %?%ool“}gamc sofvent and

nve
d1entbimmdsw1thdh%@mer |t mllub@ragprepaiﬂﬂj@ﬁéthgnrepqmrwécomnwnd in the

dbré@ftraAd ?re @Qﬂ?ﬂib}iﬁﬁl r%tvbna%orpgiﬁée'm& ag&dncad the/corffoeRt if feSinished
xcipient, dilu or carrier, an preser

5356 A % gt Bt & ohich e e e BT PR i o

deinreetgsirdddevebefgompounie present conpou nds are poorly

SOl ubligyni JatHBY @heera@s mal §§ §Ieﬁche@rﬂny aRasdd rﬂaﬂ@c@er with

Iqu|d conpositions in solubilizin non- aqueou
§61‘§}féaﬁ?@sggré'ﬁr SYEN e3PV Real Al e IR PERly 1% 8?9”8%’ Povg to
proglocss®ecknabiey suppleeneats pwieheare edtable sagizedt teeding Sadninghls. In such
mnpégomg aﬁ,hér;%;éwmed {o%hmenge @uﬁl%tsb\@?%tlt18§ TR by

a spra process, are | so a preferre osae
PB’?CR{‘%‘P" %‘69)?']“?”‘% DRy bg addeg Hﬁ?&dmﬂ’éh% eq ﬁe?rcfdt%"eﬁf"ﬂtib‘f?“a'ﬁy
'bsi@ahded, fanishédqptaediSonthirsmaes tBEaneutlba!ly Bticxiite laves ofl 4 dbmpatirerdf ée

_ gasmll&gntﬁh ll'ﬁ@r‘?lktu?es%% ttn{)1 h?JbléA&g% Eg&%ﬁd%rdsﬁ'lb gbr%s such as in

e amnor | sper se
\%\\V'é|5h@'d?'%‘ﬁ?retoyﬁﬂfﬂvﬁﬁ?mogﬁye‘tyarmrphous i s meant that

t he pmnﬁd SUpFSI@ﬂnBrhhsﬁus@@ ape wpdjrés&n@m therfaesit ilideivia@ helByto ensure

un|¥c¥mtty of d|sp|%ut ofpg %?rhpoungécrgssqhe t%nBPtHgg ?3%3 fg IS

Mensi O t 100
r epeatD”u'ﬂ'i\q \saterrﬁnéé@ﬁ effeqinior oereasmadean mepd d@@ﬁﬁ?n and for

WB&?@H&\ th&at kd¥aEaELsle hohardNG biedsred 8 mixibga d?ﬁﬁlb&fridfﬂf the present
Wit = R it el o SR oL o so

opaief the somppund ghe fegthotwatere di mensi ons and/or is only

- over she bﬁef&heah@a.sﬁéd svﬁﬁ@ cRhO URedpBing gbaalfeewéné?aw contaln from

characteri zed c n|
BARTS o e S P FR oS Peeb L i sy o
of labe: tMRtimom atrioentrielthetse ehimiatywewlls beimg e uthftb eb@n B0tkgrams
SeABRbitgecal orimetry (DSC). Preferably, at Ieast a

east about 60 wt

T o R b B T b o | Wt
@ asmeang ipaeferatsy atwor 1ohto asout Fltegrerospicnochpoard of Xiepresenttifviention
(or combination) per ton of feed.

The compounds of the present invention may be administered top an animal
parenteraily. 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 to about 10 mg/kg/day of body weight of drug.

43



10

15

20

25

30

35

the solid anorphous dispersion in relatively pure
anor phous domains or regions, as a solid solution of

wa bwsamopound honogeneously di stribut ed throughoutB20656001469

pol ymer or any comnbi nation of-44-hese states or those
states that lie internmedi ate between them Preferably,
the solid anorphous dispersion is substantially
honbgeneous so that the anmorphous conpound is -
di sperTdedorgpuhdams dfernsengst ipveationdoswimbinetianhmey g mﬁparechle the
REYOTE rpeueﬁwb%ﬁ% H§E@hdan m%léhtsbﬁﬁw @Hdleryth@ Q{W&Qﬁl@ﬁé‘ég or ear of

neans racti on he_conpaound IS
R M e85 CSBIB B GHET L e et to ft

ragiiostwghti t hin the solid anorphous dispersion-is

rel at 'P\éﬁétél c !er n%e&tng aﬁ%gﬁ‘ bt %éonhp%ﬁﬁti 5fh%bo?£9ﬁhve%90n

wt % and | ess
tpﬁ?rﬁlac%‘i‘f% ﬁ‘t’mféﬂs"'a'? @@COW%PH D8y %Wrépaﬁ?ﬂ WiARSiXing A qog1pPiend of
fiige prexeat inventidheor sohbitatanitip b allenhiusipay cartansx sdamiubslwbe and the -
'Iipe,‘r F\(% |ugrictan? TeRER F@sﬁurﬁ a'ec\élcfagw s?e%‘ate? m%mb%%hééé th ﬁrﬂ)%ve the
mm?ﬁ he poorF sol ubl'e conpound Tn an adverse er,
@P@mﬂhﬁpﬁﬁéeutically accept abl e, and have at | east

Some a4, @b&duisteyrei:@naawﬂn@uﬁors @av toh® peliet mbesddliigéredlol an
ir ellm%z g@rshlgvHSthe( gesﬁed %o e eveI wnnch’:\)/vold%%wcge tﬁe mFr%%selnlr? etarrl %lﬁa or

|depasitiog and lrr@rqw;m@\rerlem meaé isfet ratiqussirgdo iMasgoveh enqdﬁﬂts may also

rb@'ﬁ%e énoarcguy At Fthe SAMBRIBIRAL YBE § cbdbr irRhiftah e pIsRr drug
p h\ F sent I nvention may be cellul osic or
#3ﬁ R &RE0MBEE Y The pol yners may be neutral or

i oni zdbe eomppuadpue thespresghilinveotinn rify aidodeedminitareddrbily taneh-

Wﬁhlahlbrgﬁblg erQJXXHBE %orﬁﬁeﬁm‘ﬁraﬁfn?arsr £ith aé"ﬂJgQ da@r}:‘na ﬂgrjsgs and food-
cellul osic yners being nore preferred tﬂy¥s

wates a%’BF'Erb’P@eﬁG’P?H%SFQeT ¥ TR iPaPORYr | 8|b‘§?1""
cepdulek ocpRtiarsesabensus, Pastes, PoyddIAS) , hydr oxypr opyl

met hyIpagtg|Fgﬁﬁ§,gnéwm£&%%éyr§2&y£&gﬂg he QPXIa ph@rmaceutlcally

cel I ul ose
@staptAbls ol s%@me)aan% @'f PEFABES O %'toé}/hﬁdb?]t hal at e (CAP),
cel | ulTas preageinaérdiob hagelveral il entddeds) veterinary features. For the pet

B DR q{aa%sm%ﬁew%wggva%fapmfn LYY 5Fom pet

ul os
@PW}?I'SeWé "@%nU@VeaPRj‘ RBe\sy therTaeans |bUéfh'€’PE@/W@e a&F%‘EP"Shed For
oMy bass ape lswmam@é@érs ualIzation of the M@thdd Be1he feserftsivetion lyieMs

%ﬁgf ea&ﬁaqs tg%ﬁgmmaﬁd h I?erléglg prlcew%é ‘the mg/q ’ir}dE'sFt)t}\y/gE £ CMVEC,

pr ef erﬁ"@@d'f@”tﬂpf\mg eS‘Séé‘VEU'P@ p@alws{r%@cgéu th%@mw'@saﬂl\a/bm%}es Itis
Reibd infedistoad, H¥weveD, tﬂalhe7e$ﬁ)o&31entsf¢ethdhrﬁ§rkt@ﬁ HfethoPfimite it the
S?)eCIf!?:%g{aR f%eesg EQaem;ﬁes as Xther v];nataons tﬁereof will be known, or apparent in
light of the instant disclosure, to one of ordinary skill in the art.

Embodiments of the present invention are illustrated by the foilowing 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 (Fairlawn, NJ), Maybridge Chemical Company, Ltd.
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The solid anorphous di spersions nmay be prepared
according to any process for form ng solid anorphous

walz@pri®sons that results in at | east a nmaj or POI/1B2005/001469

(at least 60% of the poorly-4®l uble conmpound being in

t he anorphous state. Such processes include

mechani cal, thermal and sol vent processes. Exenpl ary
nmechani cal processes include mlling and extrusion;
1@drowgir Bugarg k § ygen Stiadifio (Princegitn, Nehrped Astiar eneca £harmaceuticals
gL%u&ntngr% bi g 6%&&%&%8 Wektoas RRARAS thBELGSISESS skill in the

nd solvent processes including non-sol vent
ﬁﬁgemﬁ?ﬁdﬁ\f?‘@Hab'es’ﬁ?tﬁﬂ/a'%oat| ng and spray drying. See,
for exanple, the fGHnecMERserichebtal Paicedires t he perti nent

di scl

51 S Bl 11 s DA ARSEAD (b varn v
Falodytper) fab‘foﬁi“ﬁﬂnﬁﬁr%tﬁé R+ @rand @90 Wr Ud P*‘EP@thLYP'dC gheypigal shifts
%@expés%@n Pk p%ﬂﬂllllén &Y RolRi0éHo rediduahsoll@RtCdsi AR entérRsIMEfergnce.

b 707, 646
ThiPepc3umS g2 oeihied i BUte F BEORL PG b PP BYEEh G
meitiplet bng dedad ginglee ¥ biess verl hroad pinglétebrmecbrgadomdiaptst. In srene cases

%le#éﬁr&@PtEWQOH%l\ﬁhﬁé%%%%Nehs formed by spray drying,
as discl osed in European Patent Appl.ication

Publ | d46% BRECIRWe'S rerg'red B direst flawpnalpis ugpgastive aqdpegative
emmspluﬂmd peeaslre cheywieal iosizaiod (A0 Isv@dmodes aA Blatevenrgl/MSuaddel
Iﬁﬁ%&%ﬂgctrg‘rnegp%m% wrt@@ﬁgoﬁ E@S I&fﬂld‘ﬁ%ﬂ&lmb §ystté?r¢Was used to carry
renove romthe solution by spray drying t
PB’rtPﬁ ?’ﬁ’é“@?ﬂt? d anor phous di spersion. The solid
anor pivags sghicBEestsiaaslgsishas A (biaiadbe &kPtHPLOOIEdérE mathod @r

SR TSSO gl oSt e

Aegstiveelectprray igniration (Ekican BRdeas) VrtersMiciorass EREMS mode
megeofzwagb ket Bbrheté (Wiaters!Botp S RINMGRY, MB) @quipped with Gilson 215

|l(ﬂlﬂéj ha gr'ng as 519@38‘%09 rIr(?cd LM“Sdléto a S)lﬂng Hﬁ’hlqo PR??—I@ l(latP lgaCQard)

ris 'such as ¢
wsusqddﬁgarmousmgswmems An exarrpl e of an aqueous

s us peweemme ﬁ\téh@llt_ﬁm HRsHHS ogbremge-%bmamm@ iohs 1\re]det6Wb\éa the
S re I S3s ont al

A A P e S e e A L RS

r1sfpre @I"cﬁnsorﬁtwnmw@esnand anly thillavter oyasciapisgiven wPbptical rotations
URAES M rindhedBn APERAEMS T 4 BOEiRNE BMISHH periingmmna

pically found in such dosage forns. For exa

a%ﬂﬁﬂrya ) F31G 186 ST B AR =00 e o SOightes EmpRgeyfe A are
| SpsRedakoidRN RS NMcosdenhdation (d €g/100 rsp)eﬁr&i saJWe(n6O°/<|)

act ose m Cr Q e.ce ose
(o XN Bloptais ol 5% el G Gl Rk AR bR, o1
§@mrmhllllrazbmyl N.§ ol SilitaeCq] 294EMBdenvagt eSibbstowwt, dldriagless columns,
Grﬂ-%tagé"&-galﬁmh!? er& Y@Pé'rlgtté%(/lﬁe @‘S@J) baRing ah Mscb @¥mbiflash

nedi um and rades as 2
Separation System under ow nitrogen press re Radr I 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,S)-Whelk-O 1 or Chiralcel OD column. References to “enantiomer 1" or
“enantiomer 2" merely refer to 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 acid), DMAP (4-dimethylaminopyridine), DMF
(dimethylformamide), Et;O (diethyl ether), EtOAc (ethyl acetate), EtOH (ethanol), Et;N
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LF, Agoat (R)-M and Aqoat (R)-HF respectively from
Shin-Etsu Chem cal Co., LTD, Tokyo, Japan. The hi gher

wamooanthobd grades are generally preferred. ThePCT/IB2005/001469

pharmaceuti cal conposition foe46-application may be
packaged in a variety of ways dependi ng upon the

nmet hod used for adm nistering the drug. Generally, an
article for distribution includes a container having
dégibgamiae), KINAPE i netashismhexameinisiiiazsac). MePHhinethansh, 'N?B"HQAC)s

mruﬁﬂr.éc@toﬁya‘omhpand&pNtaﬁhbs (§RMHPHREHSthAiSla¥Ee), TEROWN
and include materials such

étgﬂLlﬁ’éctaF?t@?C'f’Ltrﬁgt‘tietéahzxwaf“&”;ss) sachets, anpoul es,
plastic bags, nmetal cyli rfensle16dd the i ke. The

thereon a Iabel that descri bes the contents of the
cont ai ner. The | abel ma a i ncl ude appropriate
war ni ngs. Use in Veter a@ﬂl cine The foll ow ng

par agr aphs descri be exe formul ati ons, dosages,
etc. useful for non-hd ma ara,l mal s._The adni ni stration

of the conmpounds of tphe Sent @ fon and

conbi nations of the ns off Dhe present invention
with anti-obesity agefts “ba be €ffected orally or
non-orally. An amu@f& conpound of the present '
i nvention or conbi nafron of a conpound of the present
invention with an anti-obesity agent is adm nistered
dﬁ)\se | s 5 recei veql

-1:gh

VP%'a%ﬁ:taorfof@l-lsop%S/m m@th t QduQ—@ QS%mﬂbhéﬁQﬁh ﬁgl‘niﬁﬁo-

RO A %@V'gﬁ?ﬁli‘"’d“'d% ft?@i%%ﬂt)i{,ﬁgﬂg B35 mmo

and 6-dbaot! Ha%loleg-teghaldehydeli6Ling 00.-87B ramal) ialmuene 129 mig/meg added
%{geﬁ&?@éj@ 0(9|IJI9 1Tt%ngacﬁmgss<§’ w@étﬁﬁpp@g wiRPSYeXRE@ K trap that contamed

nveni ent f a congoun esent_ 1 nventl on éo
&Avrse RAY FORPIEE U stfeeTaldrrag defthc eHENY 9" 4R PRYS WAE &pluioy was
tcheléd @ rcbdmeteatpenaturecartdorsaaglmteﬁ withheateroThEoagn ebus Solutitpests @cshed
Iltb Ieﬁédﬁn:e@ﬁ%'n&e %ﬁg\g@tﬁﬂgﬁeos Ixﬁé&%ﬁ%?ﬂ@%@ﬁés@gm@%d and
tCH’écef“éﬁ*?ﬁ dpe Fsidpyuipur 'U\?‘é’t t@ﬂ%’&”ﬂﬁ??“@oﬁ?&@tﬁ%ﬁ%y E'%Ut?t‘(""h a
3siver gadiertq U, SEALtin Dexaods ta 108w EICAPtolic1 IBahd 9f 2-[4-(6-fluoro-

o%'ﬂh Prtek ten SC 9 %qylng &liﬂ/%ronf ?éq()‘& tetrgéég%tehﬁ%]ézgren 6-
SO S en AP

I natl on
yI] -N-isopropyl-N-{(6-methoxy-pyridin-3-yl)-acetamide. MS 628.3 (M+1), 626.2 (M-1).

Step B: (2-[4-(6-Fluoro-1H-indol-3-ylmethyl)-5-0x0-1-phenvyl-4,5-dihydro-2.3 6.10b-tetraaza-
benzo[elazulen-6-yl]-N-isopropyl-N-(6-methoxy-pyridin-3-yl)-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-benzo[elazulen-6-yl]-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,Cl, (3x) and with
CH,CI, (3x). The combined organic filtrates were concentrated and the residue was purified
by medium pressure chromatograpﬁy eluting with a solvent gradient (2% MeOH in CH,Cl, to
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added directly to the feed, as such, or in the form of
an ani mal feed supplenent, also referred to as a

Ww@e@ailx084 concentrate. A prenm X or concentrat BCDIB2065001469

compound in an excipient, dilaent or carrier is nore
commonly enpl oyed for the inclusion of the agent in

the feed. Suitable excipients, diluents or carriers

are liquid or solid, as desired, such as water,

\Bey MEDIS inMEHHCH) te yiehl 126 nay df al[4-@-fueal 1H-is dot-B ermetiged-oxo-1-phenyl-

%%tdé r@@?bece?s QPA te%%)aibehioneﬁ&%%n% )J l\[@&lro%rlqr(@ﬁ%ptowe@)ndlp -3-yl)-

rn urea

Fresidey tHNYR (GPOD) §8rRsre y1Hé~rﬁﬁ907y%?o(”1 HH)p7otr’r . ¢H. 8dd4m. 3H),
A eaaint 1101480 {ry, 164, f4esct(nnve4 e«m ,@nRj, 3. 9d| oeﬂta 88(t, §RAY, BI7@(m,

[ 1§S f; that is, a
éﬁﬁﬁ%ﬁg oﬁ&g%q dM+ gzca |er faC|I|tates
uniforntdlstrlbut|on of Ehaﬂeﬁﬁﬂﬂund in the finished
fp%@ra%rtd & (erﬁn l-f-lh@ol-@fvﬁﬁ@t%ﬂﬁ%xghed%@ﬁ?\dﬁ 4, 5RHRL BDE Y ob-leltSaza-

t | ended |n rem x and,
S el gl dyl-2gets conpound
may be dlspersed or dissolved in a suitable oily
vehi cl e such as soybean, on gorn oil, cottonseed oil
and the like, or in any0 at organic sol vent and
then blended with the carriegs,It wll be appreciated

that the proportions of co
are capable of wi de varia
conmpound in the finished S y adj ust ed by
bl endi ng the appropriate p?tg' of premx with the
feed to obtain a desired vel of compound. Hi gh

potency concentrates nay be bIended by t he f eed
e, 4 4-(1H-ndal:3imettyig Sepxa-d.phen -dihygro- O ORtetraaza-

d in the concentrate
'nce t he anmount of the

s:embthwzulem B- vmg op@pyg-NoGine hdmatrsltn 3@@) adetamld bed above,
thlldW r%qllrlec;ﬁgc%g 28 %E‘écﬁ@%d dE%(HrRBL ‘?QXZ@%A mecﬁlﬂapgtrl\? F]G methoxy-

Sul t
iPHEtEHEZ (5-9Rd PR A hat’re%&& PPrstEaza enedipiaanap-or eacetamide
YSrdpdratidh @t ). (29 rh& 01688 mvidl) Was Sahabnse® witie TH-ihadl€d-carbaldehyde (106

f .
T T R L
@easeat (RerideQd in ﬁétetap*edt) odgQH,in SH @ vielded PaSyrg of @fl4-41H-indol-3-
c‘ymmlénd 53<fx011|-”tﬁ»\enm @satht/drbm\eee"ﬁdbaaraairat&nm[eqtzuem yYAMNBisopropyl-

E{F@ tﬁé’(r{%'”g{]@ a&gtla>nldfsag ensug:oo{%Bme gf%nﬁq%*ts 'k, 8.16
gupp). EFBAE7 (19, 48 TB7ak5H M Bi). APEI4T (g o6 e, zraeodgo (m 1H),

ligsqmi 88, N8 RS 1103 868N 4E), UNbfardn)ivs efo.glivehy, 668 iy of
t he conpound across the top of the dressed feed
Dri nk|ng mater and feed effectlve for |ncreaS|ng | ean

rb@tzog ragglg?] eﬁmmsgﬂgmm @pﬁuty Eﬁtdmgfﬁl)%e@%@”’pound of
Aot oo GPSURO T ST B AN S RIS L PRS-

oxo-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-benzofeJazulen-6-yl]-N-isopropyl-N-(6-methoxy-

pyridin-3-yl)-acetamide (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-ylmethyl)-5-oxo-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-benzo{e]azulen-6-
yl}-N-isopropyl-N-(6-methoxy-pyridin-3-yl)-acetamide as a racemic mixture. 'H NMR (CD;0D)

5 8.08 (d, 1H), 7.61 (m, 3H), 7.39-7.53 (m, 6H), 7.25 (d, 1H), 7.12 (m, 2H), 7.00 (m, 1H), 6.90

(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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ppm of the conpound in the feed or water. The
preferred nedicated swine, cattle, sheep and goat feed

w@enenadoBy contain fromabout 1 to about 400 grEITEB2065/@1469

conpound of the present invem8-on (or comnbi nation) per
ton of feed, the optimum anount for these aninals
usual Iy being about 50 to about 300 grams per ton of
feed. The preferred poultry and donestic pet feeds
dEuAIoN ym. NN 01220t ). 818 p(Mablout 400 grans and

@fe%fcer a1 B 3- B eth - QBB pHERR-4 BLAMTE roojs @1 6HBRRwAd

g te]eé ﬁregelﬂt.lnrve_ n - o tic ]
dteranérsit erodebt bicdileral 26 nalhdwawmrwr) a+ob<9‘1 pﬁ>e1yl-435 slhynro
§t3mrtgrabfg %E@QL&@%‘ )ﬁtr\l -Q8bropiN Wﬁ@tﬁ&@' p9n§n §gfacetamlde

useful for parenteral m nistration.
Y &% %F’%ﬁ MERQM WIS SFRAERIGIIHO fihenaptipgers tHJ "&E‘tpi'%?ﬁu%ﬁhramat°9raphy
$|sif|§ & Chiedijak ADEdninn (Ff crax SOEM)Pelthg Ofth hépganerieBIORt(75:12), using a

t I
a o %ggﬁ_@gntﬁgﬁgkv@%h&%g&% 19159583 %tl%ﬁnea& 158 m| etshThe
gragomeries giseived ineetOfe anstfbe Pre@nwdemr wawa@w W waiat 1>1) é”d

Shegx). g@aig“anaréekra&am&mw(mystﬁ) fil@rddrand b&hcérﬂdﬁ@e tOprovide®@Hmg
gpf) g 18@%% 3- ﬂm%_pyg dgool 0[?% %8/ ddﬂ%%@%t%% et aagahée(nzo[e]azulen -6-
y&hBsoREPYIOhE- mmqpxbeyrﬁmépara@qtamwe(mntwm JoH MMR (3D:0P) & 8.08
QcﬂdH oligh nhmrm 758 anam)npbaeatm UB Y, YH}JV'@@& 1H) & SKMN3H),

Aaaim ﬁ&iﬁ%&s uFes ofma 1 ol 0 B AEER55 Dor

BHI; MS12@ (Mgt s@ﬂ@@HM 1)fedbT G06 ( (€@prppthaney. an effective

car bovvax car nuba vvax and the I|ke and a Iubr| cant,
such as magnesi um or caI cium st earate may be added to
i nprove the pelleting# C ss is, of course,

recogni zed that nore Fhais peI | et may be

admi ni stered to an aninal t¢@ &chieve the desired dose

| evel which will provi de ncr ease in | ean neat
deposition and irrproveme at to fat ratio
desired. Moreover, inplants.l y/ be made

periodical ly during the mal  t¥ eat ment period in
order to maintain the prooer drug level in the
ani mal's body. '

Step A: 2-[4-(5-Fluoro-1H-indol-3-yimethylene)-5-oxo-1-phenyl-4,5-dihydro-2,3.6,10b-

tetraaza-benzo[elazulen-6-yl]-N-isopro

Following the procedure described for Example 1(A), Step A, N-isopropyl-N-(6-methoxy-
pyridin-3-yl)-2-(5-oxo-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-benzo[e]azulen-6-yl)-
acetamide (Preparation 11) (120 mg, 0.207 mmol) was condensed with 5-fluoro-1H-indole-
3-carbaldehyde (48 mg, 0.248 mmol). Purification by medium pressure chromatography
eluting with a solvent gradient (1% MeOH in CH,Cl,to 7% MeOH in CH,Cl,) yielded 85 mg
of 2-[4-(5-fluoro-1 H-indoI-3-yImethylene)—5-oxo-1-phehyl-4,5-dihydro-2,3,6,1 Ob-tetraaza-
benzo[e]azulen-6-yl]-N-isopropyl-N-(6-methoxy-pyridin-3-yl)-acetamide. MS 628.8 (M+1),
626.4 (M-1). '
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The conpounds of the present invention may al so be
adm ni stered orally to nonhuman animals, for exanple

wa@ewpaniosn ani mal s such as dogs, cats and hor SBST/IBE2NEE/001469

f oodsource aninals, in the sa#® dosage forns as used
for humans, for exanple tablets, capsules, solutions,
suspensi ons, pastes, powders etc. Paste Formul ations
may be prepared by dispersing the drug in a
pharmaceutically acceptable oil such as peanut oil

- Flu&r@fm iol-3-Qifnet}.51ok&8phdiVB4 BIRS&BI 3 6.10b-tetraaza-
[ advant ageous veteri nary
I FN%%HQQ—@&QUaﬂéﬁﬁﬁﬁgﬁgﬂgmho Wi shes

Follawmtbasmoddemﬁeeerfbemfdemnme 1(%), Srepdh) R d4H(S-fubrof tHoimigh-St
t
ST S RPN PN T TR B
WW@V'N’@%P%‘V‘PWH'W PYapGeATids (8P AW ﬁg%fhfaero fvag fgduced and
PUERE B meameurﬁres@meyhrehd&gdaewmmmgmtmalsswetringrtaduemmm,céOH in

Qllfb-g{fle{o 9$/alk/|809rd 8 E] o%lc} I?em 1|a2|t [ﬁ ?ﬁtﬂj% SnE md@Iﬁ@%ﬂW‘é Bx0-1-

resent |on are’ | rated b
fpbmybﬁ’rﬁﬁ@ymarﬁpﬁ 8@ tetraazp-gerzglelsaulemerait- slt'%%’tppy'rﬂ:(ﬁefvehoxy-
tpbraﬁn t-heacsEheids. "B NIVIR (@b3©®)e5 8. chanim)onsaves (ateH)i mid @ql3n),

var pg”fyﬁ%{% 2%%%3} |'f?) %EO {gl?elwﬁ 4":36?"13 @azt 15‘fm 15-1*)“?94% 3H),

Sf87t(héH), A &t 1Hi B4 (5 k1.0t @, 6His N@f63@|4dl‘/|né)r §28%(M-1)- i n
the art. Enbodi nents of @anpkaggnt i nvention are
|IIust,raf the fo g Examples. |t is t0 g%m-

these Exanpl es as ot her vari ati ons thereof Wi II be

“known, or apparent in |ight of the instant disclosure,
to one of ordinary skvP /| t e art. Exanples Unl ess
speci fied otherw se, a materials are generally
avai | abl e from comer CI al s urces such as Aldrich
Chem cals Co. (M| waukee Lancast er Synthesis,
Inc. (Wndham NH), Acr Fairl awn, NJ),
Maybri dge Cheni cal Corrpany, Cor nwal |,

Engl and), Tyger Scienti f o i ndet on, NJ), and

AstraZeneca Pharmaceutic (London Engl and) or may
be prepared using nethods known to those of average
sk|II in the art fron1read|Iy avallable_naterlals

gbA: 2r[1-Cvelohexysda{ Hyinds pgthylane ) onaxo dro- 3.6.10b-tetraaza-

_@[@lemﬁ val- r\Maasnr@mw lwmas hjg(hb{ﬁpvﬂu@i&S(\mmetbmbllee from

\é%f v@r@dhmce{ﬁ} c%g{?lbé@{olrv mgﬁ!é %h?%!f@g qeﬁRﬁEfcﬁo%&-%x 98

dlhydro -2,3,6,10b-tetraaza- benzo[e]azulen- -yl)-N-isopropyl-N-(6-methoxy-pyridin-3-yi)-

acetamide (Preparation 8(A)) (90 mg, 0.184 mmol) was condensed with 1H-indole-3-
carbaldehyde (32 mg, 0.221 mmol).‘ Purification by medium pressure chromatography
eluting with a solvent gradient (10% EtOAc in hexanes to 100% EtOAc) vielded 72.5 mg of
2-[1-cyclohexyl-4-(1H-indol-3-ylmethylene)-5-ox0-4,5-dihydro-2,3,6,10b-tetraaza-
benzo[e]azulen-6-yl]-N-isopropyl-N-(6-methoxy-pyridin-3-yl)-acetamide. 'H NMR (CDCl3) d
8.63 (s, 1H), 8.16 (m, 1H), 7.88-7.96 (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 (t, 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).
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are expressed in parts per mllion (d) relative to
residual solvent as an internal reference. The peak
waebapasoad e denoted as follows: s, singlet; d PCT/IB2005/001469
doublet; t , triplet; q, quard@t; m nultiplet; br s,
broad singlet; v br s, very broad singlet; br m broad
multiplet. In sone cases only representative 1H NWVR
peaks are glven Nhss spectra wer e recorded by d|rect

DS S Fn'efHBx Gh b 8 Ga0EREES. A

Noli e e Serte &b e A giep S d e pp PR -ndolo

ohrethylenek5-odoet, Batipgirg- r?réﬁt1@b-hﬂ@ezastpmz¢[e]emnr@fyth@onrspstt N-(6-
Wt - ?Qudﬁ’\bi-ﬁj LRetmve (s gL o rﬁ:%l??%s @E&d&@ Prifation by

chromat ogr aphi c se aratlon ' ar we
eSO ffr?s@éﬁelcdrr?”ﬁﬁ’g PRI SB'&@ttQTag'@ma(ﬂ%% FEQfetip fgranes to
Gb@,% Et@sy payided 8. Zavp iob2 [ 1(dySbhexgleai Hrne3-yimathyl)-5-oxo-4,5- -

@r{@/é\é 'deq 2 Ee?lszé)[%zmg— -ﬁlYBPngyrh% rﬂ&ﬁg‘x ég |d|n Slyll)]

ctroqeter d

ePeiamie o TANR &ﬂ%)ﬁéﬁarr . TORBORIT A GrB l§ehaH). 5.02 (m, TH)
M e, QHP%W)%@WEH’W 2560 1BAR16 eyt 1.92Re kR, d)po\@sTH), 1.53
gr? g_Htp3p EM Qltl)% %Q%ﬁé ;rﬁ\mg VWere the intensity

Ior| -conta ions are descri bed,
t he expected |ntensrty r &ExpoPIiRdéElobser ved

Fa%h sretel rdxyfgBen hH3dol-3-GI1RthR)-BioREl4 15y dRICE 6.10b-

jetrlaau;a benzo[e]azulencé) ﬂt @lsrdbrrdgvl 'No(gsr%eﬂ%rz](g p\(/)rldlgnylﬁE -yl gagﬁeialuﬁé rr ed

I
on a Perkl nEI rrer(tn) 241 poI arlrreter (avail abl e from
Per ki nEl mer Inc., Wl MA) using the sodiumD
line (I = 589 nm at tﬁ%@d ted tenperature and are
reported as follows [a]D tenpp concentration (c =

g/ 100 L), and sol vent. | i chr omat ogr aphy was
performed with either Ba t ica gel (40 mm JT.
Baker, Phillipsburg, NJ)_QrASkl /c | 50 (EM

Sci ences(tn), G bbstown, )Yinglass colums, in

Bi ot age(tm) columms (Biotlgge, Inc., Charl ottesvill e,

USA) or using an | sco Conbiflash Separati on System

under | ow nitrogen pressure. Radial chromatography was
[l 20 RHTECB- Biizyl gx vephEin et Hen dob By el hyiehiar 8- dxe alib-dihydro-2,3,6,10b-

RRSEAL &mmer%rem% RN RUEob i1 R n Mo BY wP?{hf-QJe%‘?rﬁuJ’f‘Si ng

SN madzu Preparatt on LI qul d Chr onmal C né. ra

§@\t%mth%r>r§cewereéieﬁ%ed t9§ EXageie M) SlerpgakT1al3;benzyloxy-phenyl)-5-

(oko-Bp-dilyeroke, LB, 1obatetrdaas-benzolaz(Bh-6 gl]-NA¥Lprdpg N (B etaSxytpgridin-
o) e .

3%{}%&5%@ MP%%ar%[on egg%thégg’( 9 rﬁm?lgE Jo%d{r}‘%&?&ntrf 1 hB8e-3-

carbaldehyde (70 mg, 0.48 mmol). Purification by medium pressure chromatography eluting

with a solvent gradient (10% EtOAc in hexanes to 100% EtOAc) yielded 60 mg of 2-[1-(3-

benzyloxy-phenyl)-4-(1H-indol-3-ylmethylene)-5-0x0-4,5-dihydro-2,3,6,10b-tetraaza-

benzo[e]azulen-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-phenyl}-4-(1H-indol-3-yimethy!)-5-0x0-4 .5-dihydro-2.3,6.10b-

tetraaza-benzofelazulen-6-yl}-N-isopro
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In the discussion which follows, certain comon
abbrevi ati ons and acronyns have been enpl oyed whi ch

wo pwbac®34 AcOH (acetic acid), DVAP PCT/IB2005/001469

(4-di net hyl am nopyri di ne), DMs-(di et hyl f or mam de),

Et 20 (diethyl ether), EtOAc (ethyl acetate), EtCH
(ethanol ), Et3N 45(triethylam ne), KHVDS (potassium
hexanet hyl di si | azane), MeOH (nethanol), NaBH( QAc) 3
(anm\imgnhé procecieteareydibedioy derﬁlwa) 1(ANSHNBS2{ 5 (Bchied Bloxy-phenyl)-4-

?ﬁ%é fAr e OHP% ﬁénle2§ %ﬂgs d-de?o éﬂj@f ngL{QtFa%%“ Sér{z&ef)b%blg% 6-yiJ-NE
Jsopppyl (ﬁtrﬁﬂﬁ'my?wwrh%jm a@%m Avg- @O%demg') pheigyced and
d:b;b‘rwémed 8ved 48 houtd) IPLpicaRdasmdIRA7 HESURZI BTt draphy eluting with a
§P'é%”t graQ{er?tQ%% El-dAc uqrﬁetleggesy to 98(5 k) El&c}gpropdeoa&eg myg ofjf" -[1-(3

Dy draxytrhe Mol bl-indal--niensthy B-Syoxerd t5kAi ydioe?) 3, QJQD(@Ua.alphenyl
SerroftjdiRh @'yﬁ—l\ﬁs&)rél&m% ﬁw@ﬁ\éﬂrpyndm 3 é acetam|de 'H NMR (CD;0D) &
(R R é?ia'zaﬁi‘al@ﬁ S T R A ] S
I9H), SePr3gdM: NH), 6.1 3ri, WW@&}?H ((+nh), 825/(M)-1)2- ( 5- oxo- 1- phen

y| 4 5-di hydro- 2 3 6 Exam Ie1(F)
10b tetre}aza belnzzo e_lazu 4en fg

61+hﬁ/cﬂrudrdrﬁ 10t tetreckad- eer&e[emzhat el-g_i]mdﬂ:p(oﬁil atreltam(ale373 mol )

in toluene (20 nL) was added piperidine (100 M ). The
reacti on vessel was equi pped with a Dean-Stark trap

that contained tol ueh and nmol ecul ar si eves and was
heated at refl ux for The sol uti on was cool ed
to roomtenperaturngnd luted with water. The
aqueous sol uti on was \N@She th Et OAc (3x) and the
conbi ned organic extr wel\e dried (MySOH4)

filtered and concentr The e was purified by

medi um pressure-chr dnat ogrep g wth a sol vent
gradi ent (10% Et OAc i n-hexanes t 100% Et OAc) to yield
158 g of 2-[4-(6-f|u H
1H i ndol - 3-yl net hyl ene)<5-o0xo- 1- phenyl - 4, 5- di hydr o- 2,
3,6,1 Ob-tetraaza-benzo[ e] azul en- 6-

[1-N-1sopro I-N— 6rrethox ridin-3-yl)-acetan de
'.o-.n» nlp 9-difl ( 4-( D yHy -methveng)Soxo 1-phenv|-45—

(dﬁwdrérz(ﬁ} ﬁibuaramzé. bbnzaldmlzulan-BJVnrﬂtniwﬁapa axamibephenyl -

F‘ah(wr%l\tﬁ éroce%u% cfe ﬁBFé fol E%%bﬁﬂﬁ Qe lAaKI"sUeﬁ%_l 2.(89-difluoro: )5

'péo 2-pBeJYLE.P gﬁy@p -2,3,6,10b-tetraaza benzo e]azulen -6-yl)-N-isopropyi- acetamlde
qPiefarbtonfol 00 engléH 98 vd@bY Waydomeédigd Rmes-fldore@x@-inkorleny| -
4%— ihd%- 2%@

fB’b :_algeel}y%é% g;z g_rg%nzzo? g]moz)uPunf:c ion P)I m |un81 8ressure FhrN_n?tggr n%t}y
tebysing withy 3084 ROAC I GHAG@reyided 1. @m@f hlgpen(yl 2{?329 diftesirg-4-(rfluoro-
NBGdof- 291 nm%:ew@% -Sdaieshe AL 05 5ROt lr 453 b@gzo[e]az%n 6-

TRk, s ay B8y T P B

S BedmoH)wh87-#.BT {rerSel), 4R (m, #HNSR6 gn.\GH); fM516)4)704\M41),|6m5.3
@iast 2 (3x) and with

Step B: N-Benzyl-2-[8,9-difluoro-4-(5-fluoro-1H-indol-3-ylmethyl)-5-oxo-1-phenyl-4,5-
dihydro-2.3,6,10b-tetraaza-benzo[e]azulen-6-yi]-N-isopropyl-acetamide

Following the procedure described for Example 1(A), Step B, N-benzyl-2-[8,9-difluoro-4-(5-
fluoro-1H-indol-3-ylmethylene)-5-oxo-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-
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CH2Cl 2 (3x). The conbined organic filtrates were
concentrated and the residue was purified by nmedi um

w@em@saost chr omat ogr aphy el uting with a sol veneCT/IB2005/001469

gradient (2% MeOH in CH2CI 2 +82-468% MeCOH in CH2Cl 2) to
yield 110 ng of

- 2-[4-(6-fluoro-1H i ndol - 3-yl net hyl ) - 5- oxo- 1- phenyl -

4, 5-di hydro-2, 3, 6, 10b-tetraaza- benzo[ e] azul en-6-yl ] - N
ibsrroteiazyien-Bly(-Ok-ineprdrolkacefaynided D hs Bigyd.)40 mwel) was duced k¢ yield
ATl Dok thord S il e Tpfiyin
@W]ydri-|2|)3,,6,w_ éetra(agg-bqnqy[,e]aggl%s-éflk, -|§9p60,pylsa_ gtgm(dfe., HJN_IBIE( (CDCl3) 6
8.047d, (1R, 71167636 T3H)NG.84L¢r), ,1HY, 6@H (i H)B4834-4 BB (r6,3B), 3.83 (m,

2 1 2. R j -
%NF §26(14 ir& ﬁﬂwn)ao%(a'\/@ %/rl-l)ngfﬁ\(lﬂ? 3, MSBadT @R Bk 9T ()
p- 5- 0x0- 1- phenyl - 4. 5- di hf##®BPIe 163)6. 10b- t et r aazabenzor e

2-f4-(1H I ndol - 3-yl nmetriyl ene) - 5- oxo- 1- phenyl - 4. 5-di hv
dro-2. 3, 6, 10b-t et raazabenzo[ '
e1azu|en-6-y|1-N—isopropyﬁwﬁgah-nethoxy-pyridin-3-y|)-
acetam de Fol | ow ng the @Kgcedure descri bed for

Exanmple 1(A), Step A, NS opyl ( 6- met hoxypyri di n-
3-yl ) - 2- (5- oxo- 1- phenyl *:5- ' -2,3,6,10b-tetraaza

- benzo[ e] azul en- 6-yl ) - acét amy de (Preparati on 11) (293
my, 0.608 mml) was coeb’l with |
1H i ndol e- 3- car bal dehydgé ( 106 ng, 0.729 mmol).

Purification by medi umfpressure chromatography el uting
with a solvent gradient (2% MeOH in CH2ClI2 to 10% MeOH

i p B P -3 1 el Sy DR EhyBEG 1 Bh o8 3-AmbthyiEdehtsi 8l 5: drydro-2,3.6.10b-

él rr;et h¥| ene?a- 9- 0XOr - Ehr%nﬁ_l -4, 5'|-%' q%fdir o;g,pylg,- 0,1 |
[Ro{cvinyebénprgedprerdedirive@foy Eyampteet(AStbe A, 24 -(SVRA(CGPBEDY!)-6-oxo-
[ S et e R D ol P b cepie
:glf_qfspargtgog .| 2((@{4 @gbq.Szg_r@"OoIHﬁs cp e’nsqp%gr th.[lfouiq_wlt’h 1)|_-|_-|Q%0Ie-3-
(campaldiéfiyde BLOS Gng( O 23inpl). Puii@taion byGiddjunMBe &L Girdndtdgyaphy
Ml s PR (ot prasors g 6 0% e Sigee)
Fietyed 1B e @f 2 HaABAURRONE A 16rindol-3-yimethylene)-5-0xo-4.5-dinydro-
6-38, 1 obNetr 22pbe g letabhi 616691 NhOYOPPYN-pItENpI-aBetdm)de A CEN MR CR,0D)
E in p. J [ I i : ’

B P91 0ReDLAES By fTSen) ROt ) SRS 1.1
Kb MS JRSSHM+I 4 5B UMy Hr 0- 2, 3, 6, 1

Ob-tetraaza- benzo[ e] azul en-6-yl ] - N-i sopropyl - N- (6- et h
e .:r LAl N Boihed -.et i de 408 -ogd-4g3i ”538-'2)33:5"?0%,.|- y
détiapzasbpnaplelaz ‘ 9y -phenylacRYIOHe t o 5% MeCH i n
G’fb%@ir%)thé o&’éd@}elcijegé}iblg&fotr Example 1(A), Stef B, I?]-[1-(3|-hy2roxy-phenylg4-(1H-
b S AR & O earersneotezuien Sy A Kohropy
W-fhehyliasetpmidp Y177 I19-nid 01289 ooy way raddeas-gery20)hoasseind wiasl purified
35 révels@ PRI GCTBYNiIGH Sesstitd MR aldgRRPRiuting with a solvent gradient (15%
of 0.1% formic acid / CH3CN 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-ylmethyt)-5-oxo0-4,5-
dihydro-2,3,6,10b-tetraaza-benzofelazulen-6-yl]-N-isopropyl-N-phenyl-acetamide. 'H NMR
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d 8.08 (d, 1H), 7.61 (m 3H), 7.39-7.53 (m 6H), 7.25
(d, 1H), 7.12 (m 2H), 7.00 (m 1H), 6.90 (m 3H),

wol20081(6034 1H), 4.55 (m 1H), 4.15 (m 1H), 3. 98CT/BEB2005/001469

3H), 3.89 (m 1H), 3.67-3.80-§3n 472H), 1.01 (m 6H);
M5 612.2 (M+l), 610.5 (M1). Step C (-)
2-r4-(1H i ndol - 3-yl net hyl ) - 5- oxo- 1- phenyl - 4. 5- di hvdr o-

-2.3.6.10b-tetraazabenzo]

€C0W) 87-8{wl TH)NE.BSopRYpYI221: Bit) ﬁé@ﬂ@ﬁ#ﬂp@ﬁ)i 48 2(nB 2K), ¥.45 (d,

ﬁﬁfh%@i&'% %%'E&H‘Pﬁf%ﬁejfd 1*#? 1V@C(ﬁﬂ‘6ﬁ MS%WZMOT ), SUsEANBY).
-5-oxo - phenyl dlhydro-

2.3,6,1 Exampe (H )

@beotaatmsra@tmsémmmB O]difboroetn(1 B-ino]-3-Nemiethi b- @R -pher(yB4, Sreihiadro-
. N-dBtam@e 355 Mol ), was

[ nar T ‘ gh pressure
chronatography using a Chlralpak AD colum (5 cm x 50
cnm, eluting with heptane g@ EtOH (75:12), using a
flow rate of 85 nL/n1nute td»gwye enanti omer 1 having
aretention tinme of 7 m'Qut es. The enanti oner was
di ssol ved in Et CAc and he rgani c | ayer was washed
w th water (1x) and brine O The organi c extract
was dried (MgSO) |, ff d entrated to

provi de 85 ng of A ,
2-[4-(1H i ndol - 3-yl rret hy henyl - 4, 5- di hydr o-
2,3,6, 10b-tetraaza- benzul en-
yI] N-i sopropyl - N- (6- metNeéxy- pyri di n- 3- yI) acet am de

(enantionmer 1). 1H NMR (CD3OD) d 8.08 (d, 1H), 7.61
(m 3H), 7.39-7.53 (m 6H), 7.25 (d, 1H), 7.14 (m

np

-pDe azule - -ISO

3p A T(:-f%}\zﬁlzr[s,@Jd)ﬂuoré-@@Hirmu Blhethdle Ye&s(dib 15hnyI-4.52thydro-
"5‘1]O-ta1 JI S, 3H |d .89 (t, 1H),

2.9 (M1 ), 6
FollcRvinaNhe prpcedpie]dBsibad fo Bxa@pfect (8), S8 A, @tueamz ¥8,9-difluoro-5-

%%@m%&yﬂ-i glhlh?d'r@-@%rea{db!?&ra‘aﬁa benzo[e]azulen -6- yI) N |sopropyl -acetamide
éPrﬁﬁétgngl (uz§5 n‘_glql__léslar}{\rg{)l \g%%%)ngenseé)over 84 hours \B'L ﬂ-}/ mdcﬂé—g-
lsenbalderatiaz ) oG+ 7PInmdy: Periipatop i Aedi0@-pnasstre xhropmwgtognd pin-

%Tuwhg} w@P@sJI\fémgg ue%i R‘I?-Izé? to 20% acetone in CHZC prowded 190 mg of N-
uor o- 1H-1 ndol

Qe@z_y Wvgdﬁi QHJOQJ 4};(16-1 |i%§dmeg§£e§e) 5- Xxo 1n§tzenyl 4,5 dlhydrcPZ 3,6; 10b-

- hbeazor-ieshaglelb 2 1lents-yAN-NoprepyHacgyrhid - K16 -6a%8 (Mxly -2y 13i (i in- 3

-yl)-acetam de Followi ng the procedure described for
Exa pl eBl(A) Step A N-| sao’orolpyl N-(6 rret hoxygxyrl di n-

dro-

Qlz-4, ﬁjblﬁtétaa'éaa b@rﬁél@fa&ﬂl&iﬁl-lvlqm -isbpltpyl= acat@atdam de

(Fplrcﬁ}?r%rtﬁt% rgpedi!lr]le)lgl_eggriég? WE)&@Qﬂ 07 rgﬁﬁ) %ﬂ%ﬁ%ﬁ?@éﬁ%&# (1H-
Age3-YImpttyipfe) Saxpdphpyy!- ﬁédimwpp?r?e% éQPrtétrQ%F -Beolsipzdphg-yi-N-
edobiob NGc¥bihide 8185 Mgy €064 @rnagl wa@tedoée%ova@hﬂ hotirs CHi& Cbadtidrowas
Sitat Pl 6o el B e Bunupone. Tiereseusyas,
4lissoleHdhy BiCA\c2nd gaswq_she:@mtteaquagmw%[ (1x). The orgamc squtlon was
dried (Na,SO,), filtered, and concentrated in vacuo. Purification by preparative

chromatography eluting with 5% MeOH in CH,CI, provided 35 mg of N-benzyl-2-[8,9-
difluoro-4-(1H-indol-3-ylmethyl)-5-oxo-1-phenyi-4,5-dihydro-2,3,6,10b-tetraaza-
benzo[e]azulen-6-yl]-N-isopropyl-acetamide. 'H NMR (CD.Cl;) 8 8.30 (d, 1H), 6.98-7.64 (m,
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e] azul en-6-yl ] - N-i sopropyl - N- (6- net hoxy-pyridin-3-yl)-
acetam de. Ms 628.8 (Mtl), 626.4 (M1). 48Step B:

WQ@2d04A (60341 uor o- 1H- i ndol - 3- yl et hyl V- 5- oxo- 1- phenis2065/01469

-di hvdro-2. 3.6.1 Ob-tetraazab®nzorel azul en-
-yl 1 -N-i sopropyl - N-f e-net hoxy-pyridi n-S-vD acet am de
Fol | ovvi ng the procedure descri bed for Exanple 1(A),
Step 4- (5-fluoro-1 Hindol -
yﬁlrﬁeﬁﬁ?Kceﬁ 4@665&9 M. pHedry$- 3§95Ucﬁ"hy1d(?801%3® 6HEMS 433
Qrazg e o] azul en-6-yl ] - Ni sopropyl -

N- (6- methoxy pyri di n- 3- yll% ac tﬁrn de (85 ng, 0.135
mml) was reduced and pur e y medi um pressure
3 et 3 sals \ 4 p- f~ Qf) ipg 5= :

5d|hydr02 3,6,1 '
Ob-tetraaza-benzo[e] a en- ']1-N-isopropyl-N(6-neth
oxypyridin- 3-yl)-acef, H NVR (CD3CD) d 8.08 (d,
1H), 7.38-7.65 (m 8H) 0')\190(m 3H), 7.14 (t, 1H),
6.90 (d, 2H), 6.76 (t,F .80 (m 1H), 4.50 (m
1H), 4.12 (m 1H), 3. 87 (t, 1H), 3.74

(m 1H), 3.64 (m 1H), 1,011 m {eMs~VE 630.4 (Mr1),
628.5 (M1). Exanple 1( Prepaftati on of

2-ri-Cvcl ohexyl -4-(1H i ndol - 3-yl net hyl ) - 5- oxo- 4. 5-di hy
dro- 2, 3, 6. 10bt et r aaza-

: A ﬂch!ol N

'F'BWqu%‘t@e §ro@ed1u%e%&tbééiﬁ>?- éhﬁﬂié){ R) @Zépb'ﬁ@ﬂ benlzqyl 28, ? difluoro-5-

pr .o acet anmi de
et o0 N SRR 3@“%{9%&‘53&%F?%@%fafﬂ?W%ﬁéﬁﬁ%f%‘@cetam'de
Bereparation-9) (50ayw DOBS Ryrio}) Brap renddnged with Byflderoin@gle-3-cérbdxaldehyde
V.4 f :@%anm&ﬁ ?’Qr[lf%]gl?ét&g?rhfédgnﬁ’dréssmgrcgr?%%ebég }metﬁa WXRh Bo%
HIOAGH RS0 FEism OH B ot Vo4 (P YHnbol-
o/mtidtiia et e}y oba- (-Fenpigh, 5-AhRiR1E2, a1 D -tetrBamal Henpaid]a e nkByyl]-N-
'E%g} BN aRE ?ﬁ% e hﬁ\ﬁﬁ&ﬂ%ﬂ%a&w ) l#td1891 %t?2ﬁ7§@||¥&ﬁ-§ 6.95

I ent exanes to

I e
8%y, 1H 663(m 1H), 4.35-5.0 (m, 5H), 4.20 (m, 1H), 12):) r¥ 6H); MS 647.3

ZM[F‘II,) W(ﬂ @hexyl - 4- (1H i ndol - 3-yl met hyl ene) - 5- oxo- 4, 5-d
i hydro-2, 3, 6, 10b-t et raazabenzo]
e azul en 6 yI | N-|soprop I-N-(6 rlrethoxy

pyr| di ?‘3 yI)

-.0_ P

hmﬁdrob,@ 1(70-—t9ﬁa§(gﬁbe@k ]azJIe|4-5-yIZ-N7ﬁygfg’py’ bﬂg’ m.d% 12-7. 44

%E)&Iow@ tgipr fedu%:-_%escr@% 4)? )éa d p(letn_(lf«iuégéprA N]be;izyi :fég glﬁ]&écgoA

(flapro ;UH)lndo]:3glgwe(ryy1enQ)|-%-ox011 p}@n:(lth BMpro-2.3, g 50t( Mraagqq)
:beﬂz%[%/é'ﬁuleﬁ}d)ysl] r\M@o;ﬁ&;@l éce(d}«&'réé 23 611340 &35(:Mna|) wah3&iRP af30°C over

%3 hﬁursg‘lcrg rciac&%] Was fﬁtgrgd g{g% b (S)Iehtgé and was concentX aned in vacuoh'yhe

residue was dissolved in EtOAc and the organic solution was washed with aqueous
NaHCO;, was dried (MgSQ,), filtered and concentrated to provide 22.7 mg of N-benzyl-2-
[8,9-difluoro-4-(6-fluoro-1H-indo!-3-yimethyl)-5-oxo-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-
benzole]azulen-6-yl]-N-isopropyl-acetamide. 'H NMR (CDCl3) 6 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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elazul en-6-yl 1- N-i sopropyl - N- ( 6- net hoxy- pyri di n-3-yl) -
acetam de Fol | ow ng the procedure descri bed for

waxaapie@3d(A), Step B, 2-[1-cycl ohexyl - 4- ( 1H i PciDiB2865/001469

yl met hyl ene) - 5- oxo- 4, 5- di hydrss-2, 3, 6, 10b-t et raaza- benz
o[ e] azul en-6-yl]-N-i sopropyl - N- ( 6-
met hoxy- pyridin-3-yl)-acetamde (72.5 ng, 0.1 18 mmol)
was reduced. Purification by medi um pressure
chr onat ogr aphy el uting wiexamplesipl)vent gr adi ent (10%

/ . . ]

10b et aza- benzo[e]azulen 6 vI] -phenvl acetamlde

Ob-tetraaza--benzo[ e] azul en- 6- i ' ! N-isopropyl -N-(6-neth
84

oxy-pyridin-3-yl)- acetapides NMR (CDCI 3) d 8.21
(t, 1H), 7.02-8.09 (m 1053), (dd, 1H), 5.02 (m
1H), 4.18 (t, 1H), 3.56H& 9 gm 5H), 2.79 (m 1H),
2.16 (m 1H), 1.92 (m 1H), 169 (m 7H), 1.53 (m
1H, 1.31 (m 2H), 1.05 ; M5 618.7 (Mtl).
Exanple 1(E) Preparati o f 3- Hvdr oxy- phenv
-4-(1H i ndol - 3-yl met hyl )5 di hvdro-2. 3 ,6.1

ot et raaza- benzor elazm*m N—i sopropyl - N-(6-netr
| oxy-pyri din-3-vD-acet e St "N

2-11i - (3 Benzyl oXYy- phenv04 (1H-| ndol - 3-yl net hyl ene) - 5-
A - H piodi2, 3-bpyridin-3-yimethylene)-4,5-

0B85 okl Ehnbs. uédzo[gtakam 9@';;@#4 Gdhoxy-pyri di n-
@%%géhwfﬂsedugdsﬁcwd for Pample. fiah %S?P&(V"??ﬁfé’w'rzyt5§x° 1-pheny-
@ 5203, By Q- @ir2423;b8nZbiHe et 6ad AbpHe fizoftenae (Prepar Sion 7 (A))

| 65de"rh S Rb ARYdY vg\aL ((Qndéﬁéé&%ﬁé 1ﬂy@Prm|3 _oloyYibiihe- @‘Egrtbgiﬁé (160

r epar ati1on ng Wwas conaense
Wi A 14 Mo dopvadise (3Bl pfairdeion By '(“?‘é)“’ﬁ@fesﬁiif%hrﬂ%f’9faphy eluting
Rith bfsbleait pratiekty 5% rdétoa ip CEIsGLbS0%bcotord @ MHaPho WhUMeDld in

g%&;&)%e?&%h g&‘&g%@@o&% yl%][? f%ﬁ%%%yl‘ﬁ (1REXABED L ioyHidN%
tylgwﬂy?eaﬁ);ft priBYHre-9 3& 10%- tqipapmﬁnzqely;tﬂm%x)] NeRBgyacsagide; 'H
SR (95 8.31 &, GHﬂ,B@e(d ehd 238 ahesa af), 7.71 (m, 1H), 7.59 (m, 2H)
e e
2<H)t0tal71H23 13.(@81H)ng-92@HJH), 7.14.6n.GHY): MH80.68MI3).- (m 2H),

.94 (m 2H) 4. 85 (m 1H) 4.63 (m 1H), 4.20-4.40

b BN d ." 199r1d9nQ§-']1m%vlg-g‘s-dihvdro-

: - a:ut 'ylmsthvn 5- oxo-4
Fénde rl?ﬂﬁé &oé’ed@re@ieé&i%d for Example 1(A) Step B, N-isopropyl-2-( -[5-ox0-1-phenyl-

S GphTonls SR SHma vt g wm@ SR oplReE B aen o
y8-dlephieingd-dcdtamidéBamige0. 3 (8ApmolbivagreBced at 60°C for 6.5 hours. The
?e&ﬂon(v?‘asbﬁé}é&' {h%x%/;ﬁ @Qlﬁéwérod vfjas concentrated in vacuo The resudui ovvbast

H 1 ndol - 3- | ene) - 5- oxo-4, 5- di hydr
Sispluesdn B%@P%]hﬁfﬁﬂa@ﬁ sglumn]w%lmgértﬁddmmwater (1x). T’he organic

solution was dried (Na,SQ,), filtered, and concentrated in vacuo. Purification using reverse
phase (C-18) high pressure chromatography eluting with a solvent gradient over 6 minutes
(35% of 0.1% NH4OH / CH3CN in 0.1% of NH,OH / H,O to 100% of 0.1% NH,OH / CH;CN)
provided 100 mg of N-isopropyl-2-[5-oxo-1-phenyl-4-(1H-pyrrolo[2,3-b]pyridin-3-ylmethyl)-

4 5-dihydro-2,3,6,10b-tetraaza-benzo[e]azulen-6-yl]-N-phenyl-acetamide. 'H NMR (CDCly) &
8.22 (d, 1H), 8.00 (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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N- ( 6- met hoxy- pyridi n-3-yl)-acetam de (60 ng, 0.084
mmol ) was reduced and deprotected over 48 hours.

wasfiiemat | on by nedi um pressure chromat ogr aphpCEBIBZDIIY1469

with a solvent gradient (10%%8-OAc in hexanes to 100%

Et OAc) provided 39.5 ng of 2-[1-(3-

hydr oxy- phenyl ) - 4- (1H-i ndol - 3-yl net hyl ) - 5- oxo- 4, 5- di hy
dro-2, 3,6,1 (b-tetraazabenzo|

é alzun@mrerw 142 (dsOPr B/ Im, NHY, 8-8iféd, [Rbik 3-70\(t; it ), n-03 {rgl 6H); MS
amam1g%eo.szmm?zR (CsCD) d 8.15 (d, 2H), 7.63 (s,

1H), 6.91-7.44 (m 14H), 80-5.05 (m 2H), 4.10-4.60

(m 3H), 3.95 (s, 3H), 3! lﬁ“@eéﬁ‘)(m 1H), 1.13 (m
Etdparalifs & 2-F-N(Bdhyl-2-[6 D1Fi-ibddi-B)yim e rSipdxe-1IdhEd vi-Ri5etiatiatd, 6 10b-

-a ea ide, enantiomer 1
|ndoI 3-ylneth

v -5-o0x0-1- phenyl 4. 5-
di hvdro- 2, 3. 6, 10b- tetraazaﬂbenzorelazulen 6-yri-N-isop
ropyl - acetantde Step A

N- Benzyl - 2-r 8. 9- dlfluor%F4- - ro- 1H i ndol - 3- ylneth
yl ene) - 5- oxo- 1- phenyl -

di hvdro- 2. 3, 6, 10b- tetra za
ropyl - acet am de Fol | ow
Exanple 1(A), &epA,~a-‘

ox0-1 -phenyl -4, 5-dihydroi2;n 3
10b-tetraaza-benzo[e]agigeﬁmﬁ- N-i sopropyl -acetani d
e (Preparation 9) (100 0.1 ) was condensed

Mﬁth 5- fluoro 1 Ftlndole 3- carbaldehyde (38 8 ny,

Hzorelazulen-6-y|I-N—|sop
rocedure described for

céwmea%ﬁ_ﬁﬁ%ned LN Gl boGOREL OAC i n OHRCI 2

Ef_) E)gﬁ'@? ;ﬁo egurg%ai;c{ P?Jd flpb ExErn(pjoe 1f( u%}eg A, N-benzyl-N-isopropyl-2-(5-
O¥x-1-plekylyl-4B5 ylhymp ﬂ)3|6e1@é-)et@aw@nlo[e]pw ylgacetamide (Preparation
%0 cthiwgr@;a?mman, @aslc&.eertse& wmaﬂameae%%eb@éwders By, 35. s mmol)

%_%1 N@Jri%ﬁ?ogglll sampe?q_%qu:e ?rgteé An \(aﬁfo %ﬁjowdg 1é% g(cijn y| 2-[4-
{.-3ifdal-39#ndtimy en§ H)-px0d1-LiEnflr, 5-dikf)dro-2,3 B Opmtraaid}t;enk@e]azulen -6-
REM &p(dWﬂaketaWd@ ’31 hﬁr\Ma @doch%%tbﬁd ) 7167 -7.50 (m, 4H), 7.43-7.11 (m

| uoro-4

81 (g8 sy 1 S0 4Ry g £1-4.40 (m, 4r), 420
diHyv o ¢h, 661)evé 6BR.3 @iriqaza- benzof el azul en-e-vH N-i sopro
pyl - acet am de Foll ow ng the procedure described for

Step B N—benzyl 2- 8 9 dlfluoro 4- (5-
45 ndgl-3, -0 ; 1\ r,Qca 3 611 b-tetraaza-

Benib mene I-3l| Eetnrdaaza-

E&I%%@Q&e ;% ?!:Zeldllr%%?gcgé%de Ptia?h%%rﬁ@y %B‘%%%@L%?z- -(]tH§nJgp3-
Mmisewiege)-20pd - r@xeawmsmyaco@%wq tﬁtﬁ?%}’a?r%n%qﬁiﬁwlea Byttt h
%bbmﬁyl-@warﬂtd@her&d 342 Inmol) was reduced at 60°C over 24 hours. The reaction
dwlasb Fereacli Cté uqn ((%e(;)lpeb h?t L& %%?%? 91%\/65%9% ? l(':?SI 'i%i&lls ssolg\'/e
¢_H1@2 gndgle Qrg@mq_gqlq)tl,on g_a:ggas(nmt w'[m-gleterg_T@g o(gaplc gygr was dried
Na3do 4, fBrel Bhd &dikentrdted % «ddlo. 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-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-benzo[e]azulen-6-yl}-N-isopropyl-
acetamide as a racemic mixture. '"H NMR (CDCI3) 6 8.02 (d, 1H), 7.57 (d, 3H), 7.46-7.23 (m,
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2H), 3.64 (m 1H,1.23 (m 3H), 1.13 (m 3H); M 649.5
(M+l), 647.5 (M1). Exanple 1(G Preparation of

WQ@2005A (68341vdr oxy- phenyl V4- MH i ndol - 3- yl net hyl ) PGF/1Be00001469

5-di hvdro- 2. 3. 6. 10bt et raaza- -fi®nzor el azul en- 6-v
p- N-i sopropvl - N-phenvl -acetam de Step A
2-f 1- (3- Hvdr oxy- phenyl M HH i ndol - 3-yl net hyl ene) - 5- oxo-
4,5-di hvdro-2. 3, 6. 10btetraaza-
BENZ A7 &1.CZ onl, i) 6.8 (dd> NH)i $854.0p(h,-5N),pIeR3/89 (ac @Hp[isd ém) and
'§Gf|2| H"‘fo@gﬂ-i h?zd’(a@%ﬁ‘-ﬁ“f% d8%hi \rSSod Pimxanpl e 1(A),
[ droxy-phenyl’) - 5- oxo-
4 5 d| hydro 2 3 6 10b-tetraaza- benzo[ e] azul en-6-yl]- N
-BéhzpFmpy i H-and et ety (- Roepapigenyiens-diBydrd-24 4. 1

%ﬁzza sm&&amén &am'%!aée%sv 9}{&@6@ eﬂgﬁi{?;gé’“ th

IR TNdol e-o- al denyde

).
Poe raCPfemprqs’Hcthtﬁﬁéu 'Nn'??’ﬁ?b’b%&‘dﬂ &-ndR HHEEBY-areks 1-enanyhiy

Wintdiro2, 3561 Ovaettaags-BéhizeBlaz (I &i- NG NLisopRyIMe Eimide (F3.40A%; 22.0
%Qr%@i N\?%_I %elparraofc(j%g é’naﬁt;ogn%g %779hr91odr%¥m§_chroma ralp %es)mgg (S.S)-
Xelk-G 1 @plhry@]ﬁ)cm 22@ch eluting with heptane in EtOH (60: 40) using a flow rate of
|1@m[ﬁ?ﬁuﬁu@@t6%1v@%ﬂé’r@ibﬁéra12hﬂvﬁﬁ aBetéhtion Nmb%ﬂpif AiRYtes NhpBaRy |

pﬂn%oréerg(ﬁnafm%gerN%R %é)DE Qg&lmg‘éﬁ?ﬁ]ané%f or w'&é"'ﬂ“"@d&f }%ashed
34th aqueodsi Nahg OL 1Y) anmlr@g@g )3T heldrdenic sBRBer3vasidried (Nazt@y fittered

I§nd concentrated to prowde 649 of( )-N- benzyl 2 1H mdol 3- ¥Imeth 1)-5- oxo 1 phenyl-
henvn- 1H- i j

455 cahy%(;ad% %6 éOtgPég @thol[ Ign 6 yI] N |soprgpyl acetayml enentlomer 1).
Benixtoreadf &esbign(6 4-gy 10.7Nnims i) prEs@iy [(258-npl) evay heaaexkdt aRiCdfer 96
'ﬁgurls %Wmngc EQ édjf’b We%t&ﬁﬁ%r '4kﬂgg'sffmﬁeg)éﬁt?m£§1eéw minimal

S R P A AN LS NE
pEa{ye4,6-dhlydro-26-6/1 Ob-tM%mW@ﬂy]azuIM@QI@Nydopﬂlogataamaﬁdﬂe

&%n?ﬂh re'F?)l éng 2%9946‘HD‘WNM@ﬁ% i %é%dlé)%% ﬁQd zrﬁs%”ﬁt d,

reverse
dhk 6r§§t7o?g‘r a‘pﬁw PO 1AM W -&2-& 9] %ﬁt") g%arﬁ &M, 2h)sH281m.
@.5HYp4f g5rto @3 @6 10H)/4.60HBEN M, BHE 4 k%0 00.5A1)C4 .28 4 d1 (mwza{) €9.84-3.78

b e A G TR ¢ i B

Jp] - —49 3 (c1 ethanol). y

di hydro- 2, 3, 6, 10b t et raaeaa.hgazzg{)e] azul en-6-yl ] N-isop
. am g I d

mg&@rﬁﬁ.ﬁﬂ\tetruaemdelazwn6ﬁﬂﬂmmm¢ﬂM93 (d,

1H), 3.76 (d, 1H), 1.04 (m 6H); M 597.4 (Mrl), 595.5
(M1). Exanmple 1(H) Preparat i;on of

N-Benzyl - 2-r 8. 9-di f | uor o- 4*(1

H i ndol - 3-yl net hyl ) - 5- 9(\0 phenyl - 4. 5- di hvdr o-
2.3.6.1

b-t et raaza- benzor el azuICé’\\l6 Yli-N-isopropyl-acetam de
\N/ N

To a solution of [4-(1H-indol-3-ylmethyl)-5-oxo-1-phenyi-4,5-dihydro-2,3,6,10b-tetraaza-
benzo[e]azulen-6-yl}-acetic acid (Preparation 15) (30 mg, 0.06 mmol) and {6-chloro-pyridin-

3-yl)-isopropyl-amine (Preparation 2(A)) (10.1 mg, 0.06 mmol) in benzene (2 mL) was
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Step A° N-Benzyl-2-r8.9-difluoro-4-(1
H- i ndol - 3-yl net hyl ene) - 5- oxo- 1- phenyl - 4, 5- di hvdr o-

WQ2®56416034 PCT/IB2005/001469

| Cb-tetraaza- benzorel azul en- 658 | - N-i sopropyl - acet am d

e Follow ng the procedure described for Exanple 1(A),
Step A, N-benzyl-2-(8,9-difluoro-5- oxo-1 -phenyl -

5-di hydro-2, 3,6,

EO@ﬁthéllar(a@Mthé'h@b[Cb] @z E96-n8ngf) Ind Khe reagipopygs heatastad refldx for

Q4 GE’J@ pﬁ{eﬂgédﬁen \%}s ((O%QQ té%om%rﬁ’;%%tﬁfggha wiES|ufed Q\ﬂﬁ @866, The
over hours wt | e- 3- VS rg 1N HCI
0978 S%‘tﬂ”)was WGF*?‘%"u"B%ﬁeF‘GP{e'%;‘?""Pré%eﬂ?ﬁ @%*@‘s@d?yg ater (1
¢ho.amavegr dphyhedbrgéniagpluliph yaadried (Mg3Q.) gnaittie eolbtildsCréeel 2
%Qrﬁc%%ét@a&ﬁ‘{/&% ﬂ{é r%@'v& per fBM 'b? ﬁm@d&%ré@ur@%hr&h%ﬁﬂébhy

uoro-4-(1 I'ene) - 5- oxo-1-
W ingqwith Wf/h‘;t@ﬁd” §H§I;6toy@}51tfémg ad\kg@ chloro -pyridin-3-yl)-2-[4-(1H-indol-3-

herzg()slaaulpasnyt4 Bldhyitoi 2506 1 pgiraaas-etanietbeuleMB -y RAsapropyl-

(,@@%en'ge 6@%@2}&&8%%591%517 s, 1H), 7.76-7.29 (m, 11H), 7.06 (m, 3H),

ﬁ&?:rﬁ@ld ). 30414t (M )54 48618 (MpHB Y P4-38B 0 i3 B T3-(Mp 1HY), B06 (s,
E0hMd saaka1 peo(veinzul en- 6- yI | -N-i sopropyl -acetam d

e Follow ng the procedurgx? ﬁ ed for Exanple 1(A)
StepB N-benzyl 2[89 'i"

4 (1H| ndoI

tdrna@fafz Mmqérﬂaaﬂéraere@zméa 6% ﬁowpfb@yllacetamteam de ( 185
ng, 0.294 mmol) was reduced over 24 hours. The

reaction was filtered through Celite(r) and the
filtrate was concent r‘a—t°\;\egj n vacuo. The resi due was

di ssol ved in Et CAc and hed wi th aqueous NaHCCB3
(1x). The organic solutiongaas dried (Na2SO4)
filtered, and concentrated Purification by
preparative chromat ograph i th 5% MeCH in
CH2Cl 2 provided 35 ng of N 8, 9-

di fl uoro-4-(1Hi ndol - 3-yl W) -%-0x0-1 -phenyl -

5-di hydro-2, 3,6,1 b-tet zabenzo[

e] azul en-6-yl]-N-isopropyl -acetam de. 1H NVMR (CD2Cl 2)

d 8.30 (d, 1 6. 98- .
IpWr@_té@pre?ﬁ'_d')u@I%escr@ed]@r éxagwg e(%{?) E{% H- :Tob%yl%%%l} Eﬁ)f(o-r
GhBnyl-dEdB3dro-3, 3 EVib)tetre28béhzpFlal)len-Exlhagtie adq (Preparation 15)

?ﬁ(ﬁw @tGB Qr{?‘?c@fwas reacted With (6-ethoxy—pyridin-3-yl -isopropyl-amine (Preparation
N- Benz 4- (6-fl'uoro-1H 1 ndol - 3-yl net h
vy} SUE 6‘910 mﬁ‘?'l an %Cls m dlchloroethane at 100°C. Purification by medlum

qbrd?.wié ohramatografioteitieg watna sehNrangrodiet #5261 biens9%6 Ny, OH NVie©H fin

@E&’flﬁ toaﬁ?gc?P'BEdﬁngt(ﬁ-F/ rﬁéOH in CI—&C? prowdoed 18l5_l_1|mg ole_ _etrio n% Pyrldm-

|35,y|l)é2n[é)(1l-5mg§g§ ﬂmgpxl)eﬁwo hp@nyl-4 5-dihydro-2,3,6,10b- tetraaza

%bhlzlbw]&u@ns miR N.h@&blré;ﬁt 50@mebbnmnRQtapﬂ &8 0%-(u NHH)- .60, 3H),
t

%X@é G ?1% ‘i"igr 1#9‘9"1 nrfj ef§98(??§518983‘é$s§4&'r??§ (b, Qb 4.53

émoiﬂ) 4%@@1‘) 412 613 dHWcﬁBdL 2H), 3.78 (dd, 1H), 3.69 (dd, 1H), 1.38 (t, 3H),

bMHa-(esHang a2b e v of) edoasuyMen- 6- yl ) - N-i sopr opyl - acet ani d

e .
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(Preparation 9) (50 ng, 0.099 mmol) was condensed wth
6-f | uor oi ndol e- 3- car boxal dehyde (19.4 ng, 0.119 mol).

‘worsfiiéoat i on by medi um pressure chronat ogr aphBCEBIB2005I)1469

with 50% Et OAc in CH2ClI 2 yi elsed 23.5 ng of
N- benzyl - 2-[8, 9-di fl uoro-4-(6-fluoro-1 Hindol - 3-
yl nmet hyl ene) - 5- oxo-1 - phenyl -4, 5-di hydro-2, 3,6,
10b-t etraaza- benzo[ e] azu! en-6-yl ] - leopropyl
acet am de. 1H NVR ( CDCl 3Exam@le8@)(d, 1H), 7.61 (m

' -&19&209- Ime@t -1- E;%M,@dﬁﬁ?dré I"251,3161,hpo*tetraaza
o . ) , LT m m

n%tyg écggmrde

N—Benzyl 2- f8 9- dlfluoro 4 (6 quoro 1H i ndol - 3-yl net h
yl)-5-oxo- 1- phenyl

di hvdro- 2. 3, 6, 10b- tetra"ﬁi?hehzorelazulen 6-yll-N-isop
ropyl - acetantde Fol | owi ng @rocedure descri bed for
Exanple 1(A), Step B, N-ben e2[89d|fluoro4(6-

fluoro-1Hindol -3-yl neth e -5-0x0-1 -phenyl -
5-di hydro-2, 3,6,1 Ob-tet b
e]azulen-6-y|]-N—isopropﬁigdeet& (23 ng, 0.035

mol ) was reduced at 8Q0C_aver 24 hours. The reaction
mas fgltered through Celrte r

and mas concentrated in
garbg SADYI1-D-0x0y 1y, I-5.6-

w&ma -2506, vdb- ternaaa%em&tﬁdemtvhwemmwusmé\lawiﬁ&xvnm tert-

t|e§m§NgSO4) filtered and concentrated to provide
of N—benz | - 2-
8 aeoldtleﬂthjdr'wzppwdﬂ G- mefhey PHdimey)-242-gxartpgayh4. Bdigydie-1
QQfBemxéltetﬂa,azéibészné}imerﬁa 9)-8celdiad (etérpa@mber) 75%0 mg, 1.079 mmol)

DG ARG R RGP RIS G 7 Ty ST s

6tirged! at 8C forh5 migutgsyand;3- brgmpmeteyl@wa(qﬁ 1-¢pfpoxylic Zid tart-gatyl ester
n?")l 36 dinfdh m §M9 1) wastdhdedl TR redetid waBtirfidat rodR
ernperattgrg/lf*z)r EA hours and vSas d]lated wﬂwE{%(rrngpll'he aqg.r‘]gus SO u c?nrv%s vr(/)aghed

Mith E§ACABY) | TrR-combiostberganiehyibrsverd Maghed mih orir. (3x)odrieg r i

%Miséi) Yr|téF§d Mboﬂce'ﬁfrated in vacuo to provide 3-(6- f[rsopr%gyl 16 methofoI pyridin-
Ob-tetraaza-henzorei azu

13- VH&@PSWPH@“%P@& Qx0- 1-phenyl-5,6-dihydro-4H-2,3,6,10b- tet%aza bengo[e] %/ulen-
M-yinsasiop) onmakzel -1 fcBrboxytic dciditeebyty-ebtef. T HINMR (GE,0DR3 806 koY),
g 867?5%”%433&1 %‘@) a|4d 280 (t, total 3H), 3.85.4.20 (m, 6Hé 1,85 (m 9H)h0 98 (m

traaza- enzo el azu
GRE SN Mé”FZ)H%(MHg t he procedure descri bed f or
Exanple 1(A) Step A N-isopropyl-2-(5-0xo-1-phenyl -

|e Z (i & %lf)llﬁeJ %?@etégga

3rhla @Mﬂtﬁdﬂbmté’p,& dg(bor@bﬂ% Bteﬁtaim{'rﬂi%m&a(bﬁﬁrGyIFrﬁeth)l}-SL@(o 1-
5 é grhg b 4q 6 4(%-tﬁtr ?nzot;1 azul?ﬁ- %e%\)m%gkoq@l -carboxylic
sol'ven

grldtﬁrgtfyl €83£ﬂaog§@'%rn§eq 1 CORDIEIBI) 6N TBA Bt )ovses abded. The
CddéfdndndsQtikddat M‘lehﬁerature for 24 hours and was concentrated in vacuo.
Purification by medium pressure chromatography eluting with a solvent gradient (1% MeOH
in EtOAc to 5% MeOH in EtOAc) provided 172 mg of 2-[4-(1H-indazol-3-ylmethyl)-5-oxo-1-
phenyl-4,5-dihydro-2,3,6,10b-tetraaza-benzo[e]azuien-6-yl]-N-isopropyl-N-(6-methoxy-
pyridin-3-yl)-acetamide. 'H NMR (CD30D) 5 8.04 (d, 1H), 7.88 (d, 1H), 7.64 (m, 2H), 7.56
(d, 2H), 7.49 (t, 2H), 7.39 (q, 3H), 7.31 (t, 1H), 7.19 (t, 1H), 7.11 (t, 1H), 6.95 (d, 1H), 6.86
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CH2Cl 2) vyiel ded 300 ng of
N-i sopropyl - 2-[ 5- oxo- 1- phenyl - 4- (1H pyrrol o[ 2, 3-b] pyri

wWaol20ws316034 PCT/IB2005/001469

yl net hyl ene) - 4, 5- di hydr o- 2, 3.60-10b-t et r aaza- benzo[ e] az
ul en-6-yl]-N phenyl -acetam de. 1H NVR (CDCI3) d 8.31

(d, 1H), 8.05 (d) and 7.96 (d, total 1H), 7.71 (m

1H, 7.59 (m 2H), 7.33-7.51 (m 9H), 7.17 (m 2H),
{mOtH)(4172 (i H), 6 58011(1H A4 (¢, 181),3DO(AM2 (dtPH), 8.96 (n,(46H), Ceasd(m,

oA o (LA 5 5 (6 0 11

N- | sopr opyl - 2- f 5- oxo 1 plEE#Ple 2(R)1
_Mfaflﬁﬂ &ff234-131'l-bﬂ:§ngol sliyireryy-b15RE-Myphenyi4 5-dthydirg 2306, 10b-tetraaza-

phenyl - acet am de
FoI | owi ng the procedur e descrl bed for Exanple 1(A),

Step B, N-isopropyl-2-[5-o0x phenyl

4- (1FprrroIo[2 3-b] pyrid né:iylnethylene)-4,5-dihydro
-2, 3,6,1 Ob-tetraaza-benzty| e] azul en- 6-

yl']- N phenyl - acet am de (30 Ay, 0.518 nmol ) was -

reduced at 6Q0C for 6.5 The reacti on was
filtered through Celite%ﬁ an A4S~ concentrated in
vacuo. The residue was di s§0 "OQ Et OAc and the
organi ¢ sol uti on was \A@e’g‘ﬁwi thH water (1x). The
organi ¢ solution was d d (Na2SO4) , filtered, and

concentrated in vacuo. Purification using reverse
phase (C— 18) h| gh pr essure chr ormt ogr aphy el ut| ng VVI th
of 3d raphMl-phg V) 0 |- b4

. ] 0 .
o .easze??f.ob KA YA T19P By NISPIPY 2501 Peny-
di5rditrdyo-212.6 NOB-detraaza-benzo[e]azulen-6-yl)-N-phenyl-acetamide (Preparation 7(A))

%4 1 7%5%‘51@8 %n%l)%é@lﬁ?;ﬁ%t@& WRPE QroP]%ﬁl.é{H[/ﬁJc%%Mé %ar@oWn& acNi tert-

(oatyl %ﬁf %%gtn%no @%’.’l m@p& Pur;flc%Qon?byA%ed(lm prgi;_%u e c-;nr tc(gfﬁphy elutmg
Biith a sdvéHb gilatient2 EBOAco 856 MeB(HIn Effdc) prbyviBad Ian9 rddHf,3-{8- 27

(%85 szh%h}_&)cgrtgamog% I’?DetgylfS %Z ( ghengl'_g 6- i I\/XJ ? 4(-It2 13, 61 b'-tetraaza-

j_)erp@o[ élﬁ&-ﬁg{m%wndqdazole- carboxylnc acid tert-butyl ester. 'H Nq\PR (CD3;0D) d
-9 M- BNz y2-7 B6 [M.-16aKI7iondad, 18Y, ylseatshyin) 3Hh; D&4.21 prheahly,11.65
4. 5..di by 2.3.6.1 (htetraaza-

6’@@8%?“&1%%5% i

-6-yl |l -N-isopropyl -acetam de. enanti omer
1 Step A

Stdgem 2 Jl-_12—f-llhéa ' |inawh -5-3)( J Aaara dr&2 3 60t0b-teika

%ens _

dzyle-BI NG . .
tam de Fol |l ow ng the
g @cetioneof éé@-ﬁrspmewl-ﬂ'mﬂylympﬂ) methyl]-5-sxaebpinyl-5.6-dihydro-4H-

N‘ﬁ@{}%ﬁéué&é@gﬁw@wme,& {Rrett¥-ArddzadNeMdxyrb acid tert-butyl ester
Tt S8 BB s g AITEN 9 29950 AL HELRPgeene 6 mL. The

(Rctqawaststived d0Jon( eBp&ratyre RA24hoursEEny waa diluteainvdibrid@tc. The
Msdah.c%bhﬂ.&%%%ewﬂh%%hy AsHES, %dqmnékfwﬁ dmwsbgrfmered

hour s he volati]es were concentrate 1N Vfﬁl
ﬁp%gqna%ntrf§d5n 6606? P,qdpiﬁ:@pl%y nzedtulin pressure chromatography eIutmg W|th a
solvent gradient (EtOAc to 10% MeOH in EtOAc) provided 260.9 mg of 2-[4-(1H-indazol-3-

ylmethyl)-5-ox0-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-benzo[e]azulen-6-yl]-N-isopropyl-
N-phenyl-acetamide as a racemic mixture. 'H NMR (CD50OD) 6 7.90 (d, 1H), 7.65 (d, 2H),
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(1H i ndol - 3-yl net hyl ene) - 5- oxo- 1- phenyl - 4, 5- di hydr o- 2,
3,6,1 Ob-tetraaza-benzo[ e] azul en- 6-

w bdosMidosopr opyl - acet am de. 1H NVR (CDCl 3) d 8pOWIB2005/001469

1H), 7.67-7.50 (m 4H), 7.43-@-1 1 (m 12H), 6.99 (m

1H), 6.99 (m 1H), 6.80 (m 1H), 4.96 (m 1H),
4.71-4.49 (m 4H), 4.23 (m 1H), 1.20 (m 6H): M

593.3 (Mrl). Step B:

R-3BErE2y(n; 2H)47. ZZL(It+1Hmdo1I3-(G4w 8190 ky 111}, 870 X0 ﬂH)p:hehc;ul ), 542
di v t 5 I

E)t 1\I— i gg%?ﬁ%g']‘ E%\.—%et a 9 E@Eﬁé%%gg pﬁgeéérf(g:gdure

descri bed for Exanpl eAltgmative grengration:

Stdpei 2y:iso 2{(4-bkd- N pkainyI3¢, 5-§fih yaed-D g [6el0 B Yetraafixtsendolelazulen-6-yh)-

ggm%n¥a0§3m§ di hydro-2, 3,6,1 _
enzo[ e] azuI en-6-yl ] - N sopropyl - acetam de
(T28.slutipn @b 1-phenviviitl PH-Za6. 10bdetcasga-bienze B8N W reRgIAtian

16) 223 b0 hnyAI DMFt 86 ﬁm@') étfos@wgba&%h ls&mrﬁ hydaeg(msn oi, 0.36
concentrated in vacuo resi due was ’HJe sol ved

Emmnolner RReo AW mg%tou PPB P AR iR B HeP AT P %‘ioe r.

 hutedr Dreaviesctib@yes costed takrdoe dnd Nad@@oh)of 2-bformotierseptopyntl-phenyl-

T i i .
BEEERL L BER 137204 U AR 8] oD A50RRE Y facion
wrtere didpwise eer 0 fppromam@uﬂ_r@ the gtegfal reaction temperature below 3°C.
Nh@?ééét)dn n%xt[.r% v&a& Ehrie@‘i'&Hos ?m%'nél%%i&%'-)ac'&a%mé(zoo mL) was

0,
@Bd%deilfhﬁa%%%?%%jvasmseﬁd Wi etpy! RE§B (RO8 M- dEe CHrpig 2Yer
aGs vastad evith rind, dtiedroger sbiHumeRft Bl Snceht@tedZo (/d voliuirkp.,

fregdne %g reas"%w dagé@urti Z b1t asﬁe@aﬂl é yhife sogcggv 4 S %&

Sltrgtipn(afy wap ansed pith ethpr "’t”éth%‘a”ﬂ-bo give, 22% Q- |sgqq)pyl &-(51ax0-1-
(pBéhyI-B5ihydyE 2395108-téthdadd-bendb[@azlen-6-yl)-N-phenyl-acetamide. MS 452
2M%1 Tﬁg&%gkiﬁ%}gé/ %éep’ édr}grg}ardsac%rgﬁ& H)Vé;(a%p@)&?B Steygse/{]XAd B

leovede affang 24t HGDQ?HO"I%W%W)WO TaRheD i SdhydEnh /61 Btristraaza-

%eﬂ-ﬂ&ﬁ]dza@ﬁmyq l\ﬂéé}ﬁd&l’-N?ﬁerﬁ-@Bta&lde as a racemic mixture.
N- benzyl - 2-[4- (1Hind % Xl pletzw)l ) - 5- oxo- 1- phenyl -4, 5

(ﬂumlonomzm -(irindazok R vime 2 e 4,108
&R Lo e85 [81AF k-4 N %éprgpw&%rénmeéﬁm.dmar&@p@r at ed

:%F%&ch é?ﬁt érllégm]éaz e\fIrRetB)y)lg] @%P ﬁwes@u%ﬁ{\)&ingggﬂﬁg qe%%a%a
benrolatrgulan-Bty[ Neipdraopy!- N-pheﬁwme(aﬁﬂ)deéxa)(ammfﬁ B@ vwas Bémawpated into its

lAdRioMErs 148y H%Mué@ﬂb@ cBIgmg '(‘Kﬁcn?f(‘ Q@Erhf) BRfinglwi Jﬂ%\ébtglge/éhanol
retention tine The L1 ve enant

(EhLRpPBIRE0-0pYe %é@'adﬁ'%“s B?'%?Jf'%fa@%‘éﬁ%mhﬁw‘%& %?Vg%ﬁﬁ LV
- ntla 0P 3-WarsthyieS foeat 1 phérlyl- 4 6Hd ibgdrs-2NxHOB et (abx3-benad[efaruleres-yl}-
?@F&prop&hﬁ gﬂ%{@ﬁ&!eﬁmﬁ&l au(%e t o %\} @da &Mﬂgtﬁ%e of 9.21 minutes.

concentr OVI
(HNMR (68a15.794) (|- (H1 62 {d ofH)3 §A ?ré?HQ/NPHBg’de 22 (pndhy§-89
{d, 1H), 4.84 (m, 1H), 4.41 (brd 1H), 4.35 (t, 1H), 3.93-4.11 (m, 3H), 1.00 (m, 6H); MS
0] aaza- benzo[ e] azul en-6-yl ] - N
?’ggsﬂwhﬁ%ﬁcet am l‘ ?gﬁgﬁ] romer 1). A mixture of the
solid (6.4 g, 10. 77 mmol) in EtOH (250 nL) was heat ed
at 450C for 96
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hours, slowy cooled to roomtenperature over 4 hours,
filtered and washed with m ni mal anount of EtOH to

weemside3bs g of crystalline PCT/IB2005/001469

(-)-Nbenzyl -2-[ 4- (1Hi ndol - 3| et hyl ) - 5- oxo- 1-

phenyl - 4, 5-di hydro- 2, 3, 6, 10b-t et raaza- benzo[ e] azul en-6

-yl ]-Nisopropyl -acetam de (enantioner 1),

244-2450C. 1H NWR (DMSO-d 6) d 10.79-10.77 (d, 1H),

7.76-7.74 (d, 1H), 7.56-FxawpledD)I7H), 7.20-7.12 (m

5ébarat70nQ32N53eai-vl-(2% 9-2lthero-(P-irfafbs 3 {yMetrdi-0x5-14M eyt 5-
1%% 4 za; beaié[g?azu e'?'?ﬁ vIﬁN?sgoaro%é%l%e(t%%dg H)H) 4.47

Iy .

364358(m2H) 112 10 (d, 1.7H), 1.00-0.99 (d,
1.7H), 0.94-0.92 (d, 2.20 -49.3 (c ethanol).
Exanpl e 2(A) Preparation~of @uChl or o- pyridin-3-v
p-2-[4-(1 Hindol - 3-yl net hv 50x01 -phenyl -4.5-
di hvdro- 2. 3. 6. 10b- t et rRaza- lengo[ el azul en- 6- vn- N-i sopr
opyl -ace tami de To a s@«ﬁ

[4-(1H i ndol - 3-yl et hy yl -4, 5-di hydro- 2,

3,6, 10b-t et raazabenzo[ _g] azu |']-acetic aC| d
(Preparation 15) (30 6’ and
(6-chloro-pyridin- 3-y\F-isopropyl-am ne (Preparati on
.1rrg 006 mml) in benzene(2 m) was
Panzylziss z 0 1 th B -diflyoro-§-oxerd-pheny g

——

‘‘‘‘‘

uhe 3reamttetmazmemzbrewdw-&t/lrrreefvl}mdaioanr1 -2atbdwglitr ®id té'dnautvl ester

COPAPATR RS ok PR SR 416 SR 165 g s

étﬁ’h%’tﬂ:ﬁﬁd\'ﬂé‘l’f 9-2vh& HPPefAsaRr8enRalpteaden-a-x)-N-ispRiaey!- a(cit,?)“'del N
kiekpalakish 9) (@0TIMYEL. B89 rfrten) was TG a@GAA 3br & MInithys Md s ss-1-
garboxghc NE! m%utﬁggte G\géi X\%u@ky rﬁrﬁol\ggﬁg reéal% %g %%&RN lhrg pH 6.8

ress
biites adlatio Pedhig 2@yagts SRIVLIAN WAS 1@%@ ®ith FiR °'293t”t9 Solution

M/bé?{lvé’shéd Wﬂh Brine (4x), dried (Na,SO,), filtered and concentrated in vacuo. Purification

gli/ &g? Hrg) Ip es%J gglgoTatB%rg%tilylezluﬁm%ng\ zé]socllvenp géaéugn% éCI—izCIz to 30% MeOH
OCH 6t rrevdedI8f m[@?-&&[ﬂbe@ﬂw@oyrlopy%ﬁbsmw Jopsthdleel-diftdatie 5-
ok Nm I8 i §9dr614l8-2%53 {d%rtetﬂa'é}a béhzd[é @:@en -dbhne thgl} -faoie?f

5.04-4.87 (m
%ﬁ}oxw @‘iﬁ'i‘éy'%gﬂerﬂ%m% Zt% %&41 D-3H), 3.72 (m
1H), 0.06 (s, 6H); M5 616.6 (M1), 614.5 (M1).
E%%%'HD NEBe%N?b ré°§ @iﬂ@&ré\hlmﬁlm‘a&zol 3-yimethyl)-5- -0x0-1:phenyl-4.5- dihydro-
3- 4-( IFF 3-yI met hyl Vb-

ab h\sdlnm)anf 3{B[( tie(i)bymsebnoaﬁz:arbbmow)eﬁﬁm&i]za.ﬂ -giftuoBe-§Hoko-Nphengib, 6-
E@g&% 2R%8 @;qu r:ﬁl?l} L&)%%%z&@h«%%ﬂﬁ@ Szo@@?ggrbmﬁjc :Ic%‘rtert-
butyl ester 10 mg, 0.137 mmol) in dioxane (1 mL ) was ad ed HCI (4 OM in dioxane, 2 mL).
The reaction was stirred at room temperature for 24 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,S0Oy,), filtered and concentrated in vacuo. Purification by
preparative chromatography eluting with 5% MeOH in CH,ClI, provided 45 mg of N-benzyl-
2-[8,9-difluoro-4-(1H-indazol-3-ylmethyl)-5-oxo-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-
benzo[e]azulen-6-yl]-N-isopropyl-acetamide. 'H NMR (CD,Cl,) 8 7.92 (m, 1H), 7.04-7.66 (m,
14H), 6.67 (s, 1H), 4.22-4.96 (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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phenyl - 4, 5-di hydro- 2, 3, 6, 10b-t et raaza- benzo[ e] azul en-6
-yl]-acetic acid (Preparation 15) (300 ng, 0.65 mol)

woamsneast ed with PCT/IB2005/001469

(6-ethoxy-pyridin-3-yl)-isoprépyl -am ne (Preparation
2(B)) (117 ng, 0.65 mmmol) and PCI 3 in dichl oroet hane
at 1000C. Purification by nedium pressure

chromat ography eluting with a solvent gradient (5% of
0.5% NHAOH / MeOH i n CH2Example 3(B)% of 0. 5% NH4OH /
MRk altidh @ITIZQlé’énzwfzqw(ﬂeldda?z§|~31ylmgth9§ 5-0x0-1-phenyl-4 5-dihydro-

3( (B! r\ox¥ R n'

hydro- 2, 3, 6, 10b- tetraazabenzo[
e] azul en-6-yl ] - I\I—lsopropyJC acetam de. 1H NMR (CD30D) d
8.05 (d, 1H), 7.62 (m 3 752(m 6H), 7.24
(d, 1H, 7.1 1 (m 2H), 9 6.89 (m 3H),
4.78 (m 1H), 4.53 (m 1H) 4035 (q, 2H), 4.12 (m

3.69 (dd, 1H), 1.38
M1), 624.6 (M1).

1H), 3.88 (t, 1H), 3.78 , X1H),
(t, 3H, 0.99 (m 6H); 3. |
58Exanpl e 3(A) Prepar atiln Lo.N

2-[4- HH | ndazol - 3-yl net

2.3.6.10b-tetraazabenzo”®

el azul en-6-yl | - N-i sopr opyl - N- (6- net hoxy- pyridin-3-vO a
,A

M@Mm&eﬁzuIed1—4wld1emlendazole 1 carboxvlnc aC|d tert-butyl ester
FBhoWiR 1 eSirb @aa3 (RERNEE if ;
- r?dg?megé’?- car box ?{: 52% (?Q(A )élt IN benz)ﬂ N'IJso'mpyl "Z(5-ox0
g-@p%ﬁy'-ﬁﬁ-d@ydro-z,Bﬁj -tetraaza- benzo[e]azulen yI) -acetamide (Preparation 10)
110 Srpo. OdembH Wes aefidexyithB/broslbmetBylYrldhzdle-§-2ar@¥ticdladtiten
%lﬂ)%l%sér aazg (84732m olf The eactlog wais 51|Iuted th a %—I 6.8 buffer solution and

theragpnaua 9lion r%] 3?@96&1% EOAG T mw)solunorms WasDednijh brine
gix), dhda (Wassaay] dmﬂed\kt'ﬂd cofPbrdtéy lﬁlvbouo5ﬂ1erFBS|du7e whb pﬂmtﬂ)(Zx) by
Was, stirre
yggargt%% &gfograﬁ egging ™ ﬂ'—’ g%i’raﬁ%&?ﬁ 'f’é: Hé%'? |‘i."’é‘”i’jtebay B”Lﬁdﬂ}’lm
pgpIre QMWt@ﬁjaphI ep@ngwithl 8 sojvantK4dignb(2fA Jcetons inathb€d to TRiYe
BERsHe lirDOH )RS toSirdvidead. 1aﬁg 6QQ8 B&‘Wﬁﬁﬁﬂﬁc;g&mo?lg W@f&g£§ OXO-
\Ngﬁl‘?}"\gg?e\ng\hﬁéjrgg %&Vg é g%tetrafﬁ% b%’&ﬁiﬁ%%@a" SV EYE-"98FRTons
orsbaxyhigeasiddert-puty! lestor. i Hh BMRYLD;Clgl Bi8ed u(nl\/gﬁon)z 7.71 (rht16HE@.03
gjdHy . QRea iR tse (Hﬁanmcdé% tt&alHH)?\a' 6494 72 (m, 2H), 4.49 (s, 1H), 4.43 (t,
7ok g?%ﬁﬂ@& JSHEIT o T 50 5 5P ey SHb 1 pt el S
6954(3/l+6) 1 -tetraaza- benzol[ e] azul en-

4- ylnethyl)-indazole 1-carboxylic acid tert-butyl
esteerH NI\/R (10DBOD) d|8 05 (d 1H) 6 80 7 75 m

Birdaza be%fdidmlemﬂ)vﬂ ﬁlﬂodvnamhg_ VB 713 6 ( M+1) 71
bbb e 08y

Wi froc Elﬁp 'dggﬁn din Ey( le gggég O%X geenz SOBré’H)Q or e
q_aé%n?o&)rmethyl] 5 oxo -1- phenyl 5 6-dihydro-4H-2,3,6,10b-tetraaza-benzo[e]azulen-4-
ylmethyl}-indazole-1-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

the organic solution was washed with aqueous NaHCOj3 (1x), dried (Na,SO,), filtered and

concentrated. Purification by preparative chromatography eluting with 5% MeOH in CH,Cl,
provided 8.5 mg of N-benzyl-2-[4-(1H-indazol-3-ylmethyl)-5-oxo-1-phenyl-4,5-dihydro-
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6-yl 1- N-i sopropyl - N- (6- net hoxy- pyri di n-3-yl ) -acet am de
The product of Step A

wW@2q08A{doBs opr opyl - ( 6- met hoxy- pyri di n- 3-yl ) - car bemmB2o)5/aw1469

et hyl } - 5- oxo- 1- phenyl - S. e- di-d¢dr oMH . S.

.1 Qb-tetraaza-benzol el azul en”™-yl nmet hyl J-i ndazol e-i - car
boxylic acid tert-butyl ester, was dissolved in CH2Cl 2
(8 nm.) and TFA (2 nlL) was added. The reaction was

£13,6, t0ddeteriaza-bamlepawen-ayliiNdsdpmpyldethwige 8s anatemisnixture. 'H
W@ﬁzé@tbeﬁgﬂ (& 1\4?‘“7“19 7. dﬁU(Fn' “151—?)31? b@(?n Wl BRe Mm HB@&?&H §nd

chr omat ogr ap g r adi 1%

IR AT IR Cpitavh S 59 . Tty 16413
Zm[ 2H)( 116 (da,day 0f. 053 dy, | 3Rty §96- SR Y £34.2 (M-1). :

phenyl -4, 5-di hydro-2, 3,6,1

Ob- tetraaza benzo e] azuI en- 6- yI -N-i sopr opyl - N- (6-
Stepds iBenzyk-24-41H-pdazgirnd-yiaethyl)=-p-axgs! -plranslc-diRydno-2.4

1d't|)aaza7be‘3\80[éldzule11l=®-vl] N-is6dropyRacetdmhide enSriofdr 2 2H) , 7. 49

The eebhig ool gt Spp 8 pr i el gyl Hione
Qihggo(zrﬁG mq)tetraazamer(zp['e]agqugn 6-3]-§asapropyl- aCptpmppl)1.5739, QP4 mmol),
sédﬂ}ateantgﬁs (eﬁEnn@:hQrs udi®y zﬁéﬁraﬁ’ce(wlﬁﬂumﬁ 1blondx £978rd)) eluting

AP SR FO Fonsdtaro 3559 md (5 250,05/ T Ry enprtoms Reipo @
oet@wt@n 6md 0b17t 386 marnutesienrantioredr 2y whedissolved in CH,Cl, and the organic

@ol}xﬁldn #s'm%@lwd%laql%ogg Nﬁﬁ&b (QQ)GJn@ml 12) 'Bheﬁor anic solutlon was '
enzorel azu

S e B e et S b e o PRl o™
(relsza-Blyektiy) 5-dxed mbplryl-3 SAihyd@St 256, A)b-tetraaza- -benzole]azulen-6- -y1]-N-
'%oEr%BWaQ&XMd@(&@nthré ﬁh@W' CDACIp) 67,97 {1, 1H) 7:12-7.65 (m. 15H),

a- ben
BB 1%0@?%@?? dg @ﬁ%‘ﬁzﬁ”%ﬁ%ﬁd ’R‘?if)" (“L?JQT‘ 2 WgZH)OXQ%fﬁsm)
s () 1Mps.2akley (@t B4, 19&-413 (m, 2H), 1.16 (dd, 3H), 1.05 (dd, 3H); MS 596.1
d | d tertbutyl
gt IR 3“750;@13010&”*‘9??5 cation by medi um
pr essure chr ormt ogr aphy eIEPji"PH'Q“\Mth a sol vent

g’rrc&draem of(2Eh©‘M:|na@| 5 meOH: - inBth it 50 )1 - e -4 Bedihvad12.3.6.10b-

- 0X0- 1- phenyl -5
, 6-di hydr o-4H— 2, 3,6,1 b azabenzo|

e] azul en- 4-yl met hyl } -i nda ﬁ;car boxylic acid
tert-butyl ester. 1H NWR ( d 7299 (m 2H),
7.22-7.66 (m 15H), 7.01-d olH), 4.53-4.81 (m 3H),
3.88-4.21 (m 3H), 1.65 0.94 (m 6H)'. Step B:
2-r4- M+ 1 ndazol - 3-yl met hyl ¥ - phenyl - 4. 5-di hvdro
-2. 3.6.1 b-tetraazab
6-yl | - N-i sopropyl - N- phenyl - acet’ani de To a sol ution of

Stedpb: bgsggﬁs@m Eaan® -h@ Y5 brdTR ﬂLs éiu.ﬂ o-dHphe
!égigf - dl %gro[ ) X

-To-acsalutimanoyf Ri[4-( 1ab|ndbl-ﬁgh‘rnetrb'l){5ydxoéstthemyl -4,5- dlhydro -2, 3 6,10b-tetraaza-
benzo[elazulen-6-yl}-N-isopropyl-N-phenyl-acetamide (Example 6(A)) (250 mg, 0.431 mmol)
in CH,Cl, (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,;SQ,), filtered and concentrated. Purification by medium pressure chromatography
eluting with a solvent gradient (10% acetone in CH,Cl, to 40% acetone in CH,Cl,) provided
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(391 .9 ng, 0.674 nmol)
HCl in dioxane (6 nm ).

(CD3(I)) d 7.90 (d, 1H),
722 (1, 1H)|713

rba [o]

in dioxane (8 nL) was added 4M

The reaction was stirred at

wo owsii@sper at ure for 24 hours and was di | ut edP@I/IB2005/001469
Et OAc. The organi c sol ution v@ washed w th aqueous
NaHCO3 and brine, was dried (MjSO4)
concentrated in vacuo. Purification by nmedi um pressure
.chromat ography eluting with a solvent gradient (EtOAc
a0 b v IscbdpropktpBAy)-capbaweyt aktiRgS-ottepherfyl-5,6-dihydro-4H--

%'3[64’1'0 :k a'a?éj%%[e}%zulenA Ylmeth }- mdﬂe 1- carboxyllc a0|d tert-buty! ester. H

iR (cOFiba 2388110 4 SR 020 1 PN 589 Ut 2 654,05 (m
BHPheBYyh-oay etadindeH)ads asr.agei)c m xture. 1H NMR

(t,

6.

I z‘le‘

, filtered and

7.65 (d, 2H), 607.34-7.54 (m

99 (d, 1H), 4

th | oro,sv" D

3h|)2~3 @1(ﬁﬂet€amza Gé'ﬁzo[ehﬁj|5r$2~vl7ne(ﬂv|ﬂr)dole58&rb4>x(hMa&@ tert-butyl ester

@R of- eyl grogt-ohegy! S ycfost
t2r3@a1ﬂé-t@@ﬁm{7%12@{21§¥lé¢ﬂ ‘Bylgﬁleyhyl} Rdgierd reptboxitie acitriegdutybester (100
e M#?Orﬂmel in DMF (2 m% at —-5°C was added KHMDS (0.5M in THF 322 pL 0.161

SRS Bl AL e

msf’ AT it e

g P 50 G e, i

m@@@swﬁcspdaﬁtaﬁeda@lomwmthydi pi rdem (diatyre for R4 h@urg@vag diluted
Qntﬁ) E@H&' a)nd thUb?garn%Qelhildi%rw&é@\%s%rvﬂﬁ%nﬁ& kP PR &r@Sﬂ?@MﬂnHﬁ Was

e Q3. hesgsband pancanct

3%pit 12,200, By 4% (R 0P Zrb 283

m nut es.

r eact ion

‘FthThSﬁeWe was purified by preparatlve
2hrbmetographyi (8x) @iutipy Wit NSO B érctesdxamds deproPdepama bi Hs-
g(&égrzpﬁ 8he$12I &rbaﬁmﬁ?mgﬂw ) Memgl%xo(@&\emrik é’@ﬁyd?djﬂ-ﬁfg 3t601 Ob-

P AteieRrigaTURe -4 W@PH@P"Q‘%&&W@W"‘{ et at'tM'reétebe\* R
{S6CLY518.05 GRaH), 0B7 (4, 1H) 7 B6WNEE (Sit 10H)edod-180 (hQ) BHNIEIBOL&SIH),

éHgMﬁQ%I%(VéF was washed with brine,
sul fate, and concent r at ed to 1/3 vol une. Hexanes were

t I-%[oag-q-e gme

aCcam

ATl e

dri ed over sodium

OHJE 5- dphgro%é ?Obt raaza-‘

' No'a%@lﬂf d?lmlb [% @dyppﬁlenyl carbamoyl) methyl]-4-methyl-5-0x0-1- phenyl -5, 6-

BPR R e

téaeafaﬁ_?rggg]%e%g? n{e&%ﬁ andp)l%ﬁzcga['beol( qlC amg tert- butyl

iesterain diordngt( bmwa\sasmﬂed B4l (f M didxame P di- hapdttire Bactiop Wes
%r@d’at So%ﬂérn&eré&ﬂr@ 16 salpeys. e v@lfafllé’sf Were concentrated in vacuo and the

Y AR

ar?nc solut|on w%s_ was%nx with aqueousWaq-[CQ

e‘]xalzdubcb(rNaQS@ab fitdxed saigoogepirathl. phetfiydtiom bepraparatye abromatography
efﬁﬁ |ﬁ'1 4'(51’/0)(5 dfohe m%ﬁ-ﬁ&p p%v%gcph rﬁ@ BPa

é 020-3 paerybﬁ,péithlygj(ag 6 10b- tet¥a!a)zé bén%)é[%iazulen 6-y N -isopropyl-N-phenyl-

acetamide. 'H NMR (CD.Cl,) 6 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, 1H), 3.76-3.58 (m, 1H), 2.83 (m, 2H), 1.75

2- azol - 3-

(s, 3H), 1.11 (m, 6H); MS 595.2 (M+1).
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benzor el azul en-6-yli-N-isopropyl - N-phenyl -acet am de.
enantioner 2 Racem c

w@2(4od4A (6bb+ | ndazol - 3-yl met hyl ) - 5- oxo- 1- phenyl - 4pGF/B2hgsd101469

0-2, 3,6,1 b-tetraazabenzo[ -66-

e] azul en-6-yl ] - N-i sopropyl - N phenyl - acet am de ( Exanpl e
3(B)) was separated into its enantioners using a
Chiralcel OD colum (10 cmx 50 cm), eluting with

hept ane/ et hanol (3:1) cof@MAR®A0. 05% di et hyl ani ne,
Urbptfatidn bt DW-(0 Fu@raadheR4- (i iAd a2 0t 3ByimétByIR5-6%0-418 dihydro-

3,6,1 Ob-tetraaza-benzo[ e] azul en-6-yl]-

N-i sopropyl - N-phenyl - acet am (enantiomer 2) having a
retention tinme of 9.21 m nut 1IH NWVR (CD2C12) d 7.94
(d, 1H), 7.62 (d, 2H), 7.3487.47 (m 10H), 7.10-7.22
(m 4H), 6.89 (d, 1H), 4.84(;n 1H), 4.41 (br d, 1H),
4.35 (t, 1H), 3.93-4.1 3H), 1.00 (m 6H); M
582.5 (M+1); [a]D 20 -1 X'y, ethanol).
61Exanpl e 3(D) Preparatign RQfw
I\I-Benzyl-2-r8.9-dif|uor@;/?'i

H i ndazol - 3-yl met hvO 5- oXo-71- phenyl - 4. 5- di hydro- 2.
3.6.1

g%no‘w‘? g "ROG B REAREGHEF ) Bl Satdnl 28 b RORE BBVLAEG L AR

ap eeap'@Bwﬁ'z% (4-ptoonyr2opt 2 T siaeanes (R Hgipter®: oy -fsoprepyrN-
pﬁer%)i%eﬂanndggeféyﬂara@or&(gj) fﬂ\hﬁiﬁﬂermedlate was Earrled forward accord(ljng to
. - [ en az
Sl 50 et B RS ET DR ER R Ra  done
KYITT@(D‘UH@I‘CE(O-&@S%WF’M3 p nomam@e@(ope)lazu@n@pnw 'SOPFOPW -N- phenyl
%Q&H%MFH&Mﬁ(C%dgfd #92"3 ’15H07<gs (dt, 1H), 7.59 d 1H), 7.33-7.50 (m, 7H),
Y a n
TR opPaiyb A bl i g i?@%ﬁﬂ @h?@ 3%%0%? e
OHBRIP2Ar13l (I, s 1.84 Loy, | Ga) ehdiS G@0 ( M+1
3- br ononet hyl -i ndazol e- 1Ex§,a kel ic acid tert-butyl

vvashed W th brlne (4x) drled (Na2804) , flltered and
concentrated i n vacuo. Purl fication by medi um pressure
chromat ogr aphy el uting WI ol vent gradient (CH2C 2
to 30% MeCH in CH2C 2) pr mded 100 ng of

3-{6-[ (benzyl -isopropyl - car %‘myl )-methyl ]-8;9-difluor

0-5- oxo-1 -phenyl -5, 6-di 2, 3,6,1
Ob-tetraaza-benzo[ e] azul e 4\yl 8t hyl } - i ndazol e- 1-
carboxylic acid tert-but est M5 732.5 (M+l)

730.4 (M1). Step B: N-Bewfzyl -2-r8.9-difluoro-4-(1

H- i ndazol - 3-yl net hyl ) - 5- oxo- 1- phenyl - 4. 5- di hvdr o-
2.3.6.

|ngb\nﬁr?gttﬁé‘é\%@e'dbr%%%r%b@%¥l PRParGtionl 4(cNsiep APE-ARFb-pEEBELABHd

Srd e BB B oSy R ER I Albzesin 1
asobropy-dN-dhepyl@nsthmBe GRreparation 5(B)). This intermediate was carried forward
according to Example 3(B) Steps A and B to afford 2-[1-(3-fluoro-phenyl)-4-(1H-indazol-3-
ylmethyl)-5-ox0-4,5-dihydro-2,3,6,10b-tetraaza-benzo[e]azulen-6-yl]-N-isopropyl-N-phenyl-
acetamide. 'H NMR (CD,Cl,) & 7.95 (d, 1H), 7.35-7.50 (m, 10H), 7.15-7.21 (m, 5H), 6.91 (d,
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di hydro-4H 2, 3, 6, 10b-t et raaza- benzo[ e] azul en- 4-yl net hy
| }-indazole-1 -carboxylic acid tertbutyl ester (100

worenosA16b3¥ ol ) in dioxane ( 1 nL) was added PA/IR24030001469

in dioxane, 2 nL). The reacti-@n was stirred at room
tenperature for 24 hours. The volatiles were
concentrated in vacuo and the residue was dissolved in
CH2Cl 2. The organic solution was washed wi th aqueous
NBIHE@B-4(8Bx()n, 11d); #.62 (d, NaR 84 t, 1H)i 3.924.08] (naurBit), C0a8 ) tBHAMRIE00
r}ﬂ+ pacuo. Purification by preparative chromat ography

é uting with 5% MeOH in CH2Cl 2 prowded 45 ng of
N-benzyl - 2-[8, 9-di f | uor &xamele 5(C)

IEtrd daaarobfz 1 dveretidayita} (4 B-iraps gol-B- F5~akoBt Sdii -§3.8,10b-

z - "“1H NVR (CD2Cl 2)
d7.92 (m 1H), 7.04-7.66 (m 14H), 6.67 (s, 1H),

4.22-4.96 (m 6H), 3.91-4.13 2H), 1.01-1 .22 (m
6H); MS 632.3 (I\/H) 630. a( 62Exanpl e 3(E)
Preparation of (-)

N- Benzyl - 2-f 4- (1H i ndazol - 38?/% met hyl ) - 5- oxo- 1- phenyl -
.5-di hvdro- 2.3.6,

| Gb-tetraaza- benzof ei aZL@E-
e. enantioner 2 2.3.6. LN _
| Qb-tetraaza- benzof el az@/% vl hvD-i ndazol e-i - car bo
xylic acid tert-butyl es Fol | owi ng the procedure
descri bed in Exanple 3(A), Step A

1zy] - N- i | -2-(5- - , ,
PoRRaihe HotssRidsasedio Prebhigion (o) Sen A piskbBRRsERplg 20
heargdide (Rosppeativrulid) (VRS wasteditod (4@hoxy2ipoRg-diydms 1 mol )
\a@&oﬁyl[kxjdég&aﬁn Wy RN- |30‘p |rmaﬁénbyéceﬂanﬁh%4ﬂ:iaranm1 (BP¥Nsi C

d
ToerfoenE Wal SAied GOEte 99SPRIE RHRrlPl BT e ATIAR iogfiodad ™
tehdohayie ¢ Us-indataliByloTethyrs-onerd lhetinydiiot 23, & @Aetraaadenzolelazulen-
@ﬁ\ﬂ%ﬁp S HIpthrﬂ/l %%an%@esh-ﬁﬁmw (EB,AM '6'7692(((3)(1)—1 70H1L7et§’4 (m, 3H),

:7 oncent r at e in

é’%ﬂo‘iﬁ’é"\né@ 6&?17fZPé'a 3(”2968%(9' prepat 4pi U8 66 147503 0. 11,
eIn7 anast (og PR 7 @&, uk), Ng1\d, H), 3% -a@st(mme, 3H), 1CHIE, BH); MS 588
f,thovved by medi um pressure chromat ography el uting

\5vi a sol vent gradi ent %—%% acetone in CH2Cl 2 to 14%
acetone in CH2CI 2) to pr&fBRePP)1 ny of

N i sopropyl -acetam d

Prdpardtiobenrezyd(4- Flﬁaﬁrm@WMG(alﬁhaiﬁm!-lSMrimﬁm\d dxo5i-5dioydro-

N

carboxylic acid tert- butyl ester. 1H NI\/R (CD2CI 2) d
8.05 (m 1H), 712771(m£§|),703(m1l—|) 6. 92
(d, 1H), 5.21 (d) and 4 9% total 1H), 4.61-4.72
(m 2H), 4.49 (s, 1H), t, 1H), 4.25-4.32 (m
1H), 3.96-4.15 (m 2H), 1.6 d 9H), 1.16 (dd, 3H),
1.04 (dd, 3H); Ms 696.4 Shep B:

N- Benzyl - 2-r 4- (1H-i ndazo %

p- 5- oxo- 1- phenyl -4. 5-di h . 10bt et raaza-

F

Following the procedure described for Example 4(C), Step A; 4-fluorobenzoic acid hydrazide
was reacted with 2-(4-ethoxy-2-0x0-2,3-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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30

benzo[ e] azul en-6-yl | - N-i sopropyl -acet am de Fol | ow ng
the procedure described in Exanple 3(B), Step B,

w®2qo8Afdobenzyl - i sopropyl car banoyl ) - PCT/IB2005/001469

met hyl ] - 5- oxo- 1- phenyl - 5, 6- di-¢gtdro-4H 2, 3,6, 1
Ob-tetraaza-benzo[ e] azul en- 4-

yl met hyl }-i ndazol e- 1-carboxylic acid tert-butyl ester
(19.1 ng, 0.274 mmol) was deprotected with HCl (4.0M
iERardple 3¢@) StepOAGndrR Yo affoed 2-P4(4Hi0oro pheribt)d-(1 i artiazd 8- yingeshyl)-5-

%E«g w%gﬁ‘\XAWOtZQ Eﬁog%‘gtraa Eﬁg‘&gﬁ %Eliﬁg—l ﬁ-N%%JpH:{Hggxé §I-acetamide.
fH NVEY (€8-En @ 7&%{6{%{%7 §4057 EuH-i’ S8t ‘dr{me/"UpF BpARAITARE).

Gla7eaaHYa7aRss (81, k), 1.g8 v, trk), 2 %2 MG TH)CHRCh B85 o, @), dbeas (dd,
%genzyq% 4 (1Hi ndazol - 3-yl net hyl ) - 5- 0X0- 1- phenyl |

, 5-di hydr o- Example 5(E)

We%a?an@n Mhutrioraavedy henzabad@zelaaingnwl 5-old: 1-SRRYIQ) chih dro-
%eet tdte as aracemc.m xture 1H NM@ (CD2CI %; % 7.97
238 Hitpetads nehaoiglazilpiei Nysonigoyiacigmide 1™ &7 (i

Ebfjowirly, ta8procEdu@rgsatibed] fo( Erep@rgﬂgcaM(Q_)l—l)\lte@n@@é dreFatatiomStep A; 1-
%h&n -84 819.2(%, 1013'?&traaéa %zg[fe}az&é#) 5-offe %%péraﬁ&q A(RY) 11@’)\"%, 3.62

)2~a(sm}_(1}§ted 5@& i)rocwm_ bi§4 fI@{%SQeéy! Nﬂlsoprg)pyl acetaride (Preparation
NkBR(1Z1yd, 3 B8 imbac()1 Fhis intermediate was carried forward according to Example 3(B)

%%%Qlang'@’t%%r@ Ql ﬁu&’ éﬁb?ﬁ%kﬁﬁda@oldé ﬁ%gﬁﬂ go;b @pﬁleQPI 4,5-

tetraaza- enzo el azu Yy -ac eta
P i2oiRatObAetiggga- P%@lﬁlaéu'ﬁ’r%d'ﬂjb't'SOBfOPétaéﬁta'B'de H NMR (Cch'z) 5
IX-da e z1yH),-753[(4.-2H], - 3srmisz (ot 3 7 W), MER4TYA9) brompste); aecptmeny)l 429- .

SR A 44 BT 2 S5 95 O T)a?SF S B MP R 458
ropyl - acet ani de (1.57 g, Examaple was separ at ed
iPPédardtlbrSof@qﬂu(\‘tH PABI3SyIrbiEth Y- &odnmreablma difare DB 8 110b-(elrBaza-

M X2, &mh n QLY NG, Wi L b _ac‘g EteH in heptane, using a
enantioner having a

retention tine of 17.396 m nut es (enantioner 2) was

di ssolved in CH2Cl 2 and t organi ¢ sol uti on was
washed wi th agueous Na and brine (1x). The
organi c solution was dried ( 2804) , filtered and

concentrated to provide On of (-)
N- benzyl - 2-[ 4- ( 1Hi ndazol
dro-2, 3,6,1

3-yl met hyl ) - 5- oxo- 1- pheny/ -M¥
Ob-tetraaza-benzol e] azu' sopropyl - acetam de
(enantionmer 2). 1H NMR (CD2C12) d 7.97 (t, 1H),
7.12-7.65 (m 15H), 7.05 (m 1H), 6.92 (m 1H), 5.10

@@ A"‘rﬁj 45 1+$?nd6105 -'SDoonr 865 43-%|h §o-228 10]o4le14|a%za-

, = ige I\/IS 596. 1 (Mr1),
594. s@lu(uMo’[)\l |sc[pajpl§d 2(5 oxdz-451h8n30-é 54iHydro-23.61 a0 tatelraazixanpl e

ell?zr L@ I6 -Npshen l-acetam Preparaton 7 A)) (1.2 g, 2.7 mmol) m toluene (15
gr1)'(\;|.| f:g?qyeg 1§g@ole1%lﬁ'@d§a§g; (0. 46 a, b% mn%ol)oa)ﬁmg-plper:;hne 4 rrAlrL)SThe

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
chloride 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-benzole]azulen-6-
yl]-N-isopropyl-N-phenyl-acetamide. The filtrate was concentrated and was purified by
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benzorei azul en-6-yl | - N-i sopropyl - N- phenyl -ace tam de
Step A: S-ie-rpsopropyl - phenyl - car banovD- net hyl | -

‘WO o0sA160phenyl - S. e- di hydr o"H PCT/IB2005/001469

10

15

20

25

2.3.6.10b-tetraaza- benzof elazgd-en- 4-yl met hyl >-i ndol e- 1
-carboxylic acid tert-butyl ester To a solution of

2-[4- (1Hi ndol - 3-yl net hyl ) - 5- oxo- 1- phenyl - 4, 5-di hydro-
2, 3,6,1 Cb-tetraazabenzol

ehamatography (20%-abbtbredpettysre-chlopdes ryydffoaicat aititiokenl §Zagrpi 2[4-
gﬁ-ﬁ)ﬁéol%é&getﬁge n_85 %gdl g@'@JyDA 5. Ph%gb? 1g)§ t{?t'a%éaﬁs% %ga%e% -6-
Al-NeigqrrapytN-Phedycase 138t MS@'Z%('\‘@) 0.47 mmmol ) in CH2C 2

(3 nL). The reaction was stirred at roomtenperature

-g#ﬂzﬁg%\éﬂlg%b g‘r‘ez;agr Iand

hpetamidel um pressure
erlarm%aidmarapéweﬁautaum zoam(lm hasi yraahy:@feadio%m pbdfy%a,5-
%ﬁ%@ggﬁgé gqb(l}lzaaza benzo[%%z/ﬁlgrs: 8 tyl?pl |so|prop9_l!?q\enz/l arc):etamldﬁeiﬁ(sj 7149,
3- 2{r6m{bl( iAs @pditigmal 257hle pyFLOY avab addeylIfylloyed byarmeniun tomatp HE77 g,
mé § n%ncﬁ)odf'hm[éy&ﬁbn%ture was hei'ted to 80°C for 6 hours. The catalyst was

b-tetraaza-bengo[ e] azul en-4-yl met hyl } -1 ndol e-
f@ﬁ%ékyfﬂwoa&rwgh&@t'tebencv e fisqtp as aquNWRtee fe%*jued'vas
His3Aved.id Bth{l Atetdtd Hhd the oBfanic sAltiopMas Maheddith Satdra8fd NamCO;.
ﬂbrg% %Eri‘ée 9»/%? ergd Epsodl%mGS%lfe(tglar%_gohceQ‘ntrthd ('l'me cﬁ:’ﬁ‘)e ’pro'é@ct was

Pugiipd [b(/ P@e@ﬁfegfyphymﬁ"éﬁg/ﬂ&"/e asgsneAeiyjenaebipde) topiveel2f yng-of 2-14-
(P PiddI-3:- yRRG Y- 5-0b- Bptbinfinach- &]hydro -2,3,6,10b-tetraaza-benzo{e]azulen-6-yl]-N-

_éSOfroB%‘H\E hen}q aggtam% ?er?ecg%loc[n% t@rzel'“ %ég&% L$§|t1l?3£s!hqg?l764

est e
3dc{ eu[ (/ﬁém oy 7 SHhEAY (m. . Ha?.qui YIHIgt28ym] 3H. BRY(M, 2hihd.027
@asicdtiyﬂ{ Q. 46, 1H), 4:40 ﬁbrd 1H), 4.04 (dd, 1H), 3.79 (m, 3H), 1.03 (dd,
@Ie {:aaza benzo[e azul en-4-yl methyl }-i ndol e- 1
‘ﬁ *Akid tert- butyl ester (100 ng, 0.147 nmol)
|n DI\/F (2 nL) at - 50C wisampé&BKHVDS (0.5M i n THF,

o Hthﬂ ofd-) 264 (1RkJ1-3- vTrh‘eﬁh\fP)CH ol 108heWRS, 53J|H|\)21Foeﬁ3 §t10t5 tetraaza-

S0C Tor 20 m nuies angd I odi de 1ol
pgRaofelaguien-byliiqisoproyl- '?'@8%'%" Lo aéﬁ%h@-’ﬁ—@%‘ﬁiat r oom
tRangreic at[4+( 1é&1-ihdol-3Z4ndtl)5saxovighenil-# Stdigdnet 2, 116, ibbrazad

tblaﬁzoﬂar%féh% yﬁfN H(Edr@pﬂl M@ﬁerg@mﬁ%.w ERad &ﬁz)(\/\%é)sepaui@d into its

organi ¢ sol

@Bﬁrg'@ﬁ'teﬁsé’fs'@@l a Cfﬁ@%“e“s‘? el gcrﬁl}rSiOfc[né&I%QQ mtlbtﬁg}aggle(pénol
g H0:20RIsDg dphyaté BDQSOGEdlLILIhmmg tanprovid eSO % [EL BADdo1+3-reetyl)eS oxo-1-

p? @é?gldq@?rgi tet?’a %Q benz&e}réul n- FIXE -N- |s clpyl -N-phenyl-acetamide

-car
neprimepRiraynas, v retemwmeoofﬁsé e M BB L1 [0 914 (
bevazehsiopzul en- 4-yl net hyl } -i ndol e- 1- carboxylic acid
tert-butyl ester. 1H NWR (CD2CI2) d 8.05 (d, 1H), 7.67
(d, 1H), 7.36-7.54 (m 10H), 7.08-7.30 (m 6H), 6.90
(d, 1H, 5.02 (m 1H), 4.29 (d, 1H), 4.11 (m 1H),
2.78 (s, 2H), 1.80 (s, 3H), 1.64 (s, 9H, 1.10 (m

6H); M5 695.3 (Mtl).

m
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Step C
244- HH | ndol - 3-yl net hyl H net hyl - 5- oxo- 1- phenyl -4, 5-di h

woaneA o3t 6. 10b-t et r aazabenzor el azul en- PCT/IB2005/001469

6-yl | -N-isopropyl - N-phenyl - ac&d-am de To a sol ution of
3-{6-[ (isopr opyl - phenyl - car banoyl ) - et hyl ] - 4- net hyl -

- 0X0- 1- phenyl -5, 6- di hydro H

.1 Ob-tetraaza- benzoAazuIenA yl met hyl J-i ndol e-i - car boxy
I|c acid tert-butyl ester in dioxane ( 1 nmL) was added
HCl (4.0Min di oxane, 55@,(%?9% t he reaction was
stjrr$d at Iogh 0 -,

washed wi th agueous NaHOO 3 (1) . di ed (Na2SO4),
filtered and concentr at ed. Purlflcation by preparative
chr omat ogr aphy el uting wit bLi o acetone in CH2Cl 2

provided 17 ng of 2-[4-(1 gol - 3-yl net hyl ) - 4- net hyl -
5-OXO-1 -phenyl -4, 5-di hydrg=e2, 3,6,1

Ob-t etraaza- benzo[ e] azul eq- ?I] N-i sopropyl - N-phenyl a
cetam de. 1H NWR (CD2CIZ§EE s, 1H), 7.78 (m

1H), 7.53-7.23 (m 13H), 2H), 7.02 (t, 1H),
6.90 (d, 1H), 5.03 (m 1 d, 1H), 3.76-3.58

(m 1H). 2.83 (m 2H), 1-95 (s, 3H), 1.11 (m 6H): M
595.2 (M+1l). 65Exanple 5(A) Preparation of

FlL uor o-
el B e or S o, Steoss g oot
@ﬁwdreﬂr%ﬁamtb*eaﬁzarﬁmza@lﬂwm &-y\-N-isopropyl-N-phenyl-acetamide

QPr%bérﬁt%ﬂrSQﬁYWaé\boﬁh’&ﬁw wiCAi-aeb168-chdbleWdB O Thi§ Btermediate was -
ure . aescr

AP ST ETPOE eI P LS PRE L] BLAvEa g1 Hindors-
JinfethyB{Shmxry-S2ditxite- 23,81 oh-teyr e ze-bigezereld 2olef-B; viiNtisenreqyi-N-phenyl-
Bé'ca.tarN'db Sﬂmmwuz dpyeayd s, Aet. mdan{ E’nﬁp@saulz% 5{ B).17-7.19

Thi s [ S carrl d f c

(ol L0518 (e e Eha 0B 48 oy P 40T M e, 3.1

2d,[18), (32?»7f3 lﬁdnozlﬁhéﬁal(b)rMN(i)lEHpMamOH) 3:89-1.92 (m, 2H), 1.68 (br.s,

Mhﬁrﬁté@)ﬁ' ) 51 R 4938 rhyéﬁ sz?a (3 1@ 0 Fneérg)aﬂé%apﬁinll@[ e

] aZzulen- 6- y ]- |sopropy - 8 en acetam

(CD2C12) d 7.92 (d,” 1H), Framgle ), 1H), 7.59 (d,

Pr @Fa?or‘.ﬁﬁ 2(rm(2 Flcro-phedyd-441 A Sndond-yidiedhyl)-B-o8@24 B- dit@drbmS 6.10b-
4 wad. 38 (t, 1H),

m 6H); M 600

(N%l). Exanple 5(B) Preparatlon of
2-f1-(3-Fl uoro-phenyl)-4-f ’
1Hi ndazol - 3-yl net hyl ) - 5- xoﬁg“S-dihydro- 2.3.6,1

Ob-tetraaza- benzof ei azul en-
ace tam de Foll ow ng the pr
Preparation 4(C), Step A,
hydrazi de was reacted

2- (4- et hoxy- 2- oxo- 2, 3-di

yl)- N sopropyl - (:I%m'
F

Following the procedure described for Example 6(A), Step A; 2-(1-(2-fluorophenyl)-5-oxo-

-yl -N-i sopropyl - N-phenyl -
@dure descri bed for
uor o- benzoic acid

O[ b] [ 1, 4] di azepi n- 1-

4,5-dihydro-2,3,6,10b-tetraaza-benzo[e]azulen-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-phenyl)-4-(1H-
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15

20

N- phenyl - acet am de (Preparation 5(B)). This
internmedi ate was carried forward accordi ng to Exanpl e

w@t@dF/1seps A and B to afford PCT/IB2005/001469

2-[1-(3-fluoro-phenyl)-4-(1H-¥nhdazol - 3-

yl met hyl ) - 5- oxo- 4, 5-di hydro- 2, 3, 6, 10b-tetraaza- benzo[ e

] azul en-6-yl ] - N-i sopropyl - N-phenyl acet am de. 1H NMR
(eb2C2) d 7.95 (d, 1H), 7.35-7.50 (m 10H), 7.15-7.21
(invol-BiAnethgl)-6-bx¢-d.5-ddGdreh2, 3,611 Gbatetda a8 8- bénrp(ela)ien-8-y - N-igapropyl-N-
Jph'é%yl Geeihidd. 'H ﬂdlvl)-'z C@g@éﬁ% é%gr s, (1), 73H)7. 74%?3»4{9"30 7% m, 2H),

epar ati on
TR/, B 0Ty R s P2 By e Moy 2 (g 37 85112
limd3H); 28 86.63 Im,Clbt),ett 38@3(m, 1H), 4.28 (d, 1H), 3.93 (d, 1H), 3.83-3.84 (m, 3H),
fe@l &pﬂﬁ n- N-i sopropyl - N- phenyl - acet am de
Eg%gw %éjhe prgzedure descri bed for Preparation
4(Q), Step A; cycl ohexane&XaMBYy| i c aci d hydrazi de
(Preparation 14) was reacted with

2- (4- et hoxy- 2- oxo- 2, 3-di hys obenzo[
b] [ 1, 4] di azepi n- 1- yI ) - N-| r - N- phenyl - acet am de

(Preparation 5(B)). This I |ate was carried
forward according to Exanple B) Steps A and B to
afford 2-[1- Lo
cycl ohexyl -4- (1Hi ndaz
-2, 3,6,1 b-tetraaza-b

37-7.50 (m 6H),

6-yl] - N-i sopropyl - N-pheqyl /
d 7.92 (d, 1H, 7.51-f.6X (W
7.16-7.20 (m 3H), 4.85(m 1H) Y 274 (m 1H), 4.00
(d. 1), 3 93 (d, 1H) 2.77-2.85 (m 1H, 2.17 (d,
2 { 1 g R 3 \ <9r<:)L (Sdéjmb-tetraaza-

t hyl ) - 5- oxo-4, 5-di hydro
ul en-

1H NMR (CD2CI 2)

-phgnyl-acetamide
hkolarua@m of3r .yédaaiyhz@ &maxfsheﬂylﬁsca Y403, 6, ZOb?'teﬁaaza-

| | -
el B ey P REsR B Eentlen LA SR RS v gpdl Y
Bioarigihes(04(e), 1.38memolVip talliehé wey axsien 2 Biinsotee- @rm@hm(aesg 3.2

WRhol). fREIeSDiotriilture was heated at 110°C for 31 hours. Activated 4A molecular
2- (4- et hoxy- 2- oxo- 2, 3-di hydro-benzo[b][1 , 4] di azepin-1

Sipves (RI9) wersreapsA: T'prﬁéfﬁ'y'l‘ m'%%wamwéed(fw%ﬁwrataf bip°C. The
2éRign waEmosneu Eﬂrﬁérﬁﬁﬁrhpafaﬁjr&\@& tﬁ@ﬁbieeldarfswvwae A& WithntBe aid

té)?[oﬁge%ez_q’ |I?rate %conc?@%&e’% %Eéjne |<9ue wa§ purdfled bH chrjamgtography

: |

¥a5e 420°/gaqﬁtq(:y8rpqy1ygane ghigride) to give 1 Sagzc?f 2-[4- (1H |ndol 3-yimethylene)-5-

1RE-1 Ipﬁ&rryaas-@mb@rem[ee] B RPa-Bengbkabhibs ei- ﬂnwprdyyumlsmm

-acet am éwgl%%% 2 2) d 7.92 (d, 1H), 7.6
ﬁ?‘a’ﬁafasﬁs%‘ 7.07-7.20 (m 6H), 6 87

(d, 1H), 4.77-4.84 (m 1H), 4.48 (d, 1H), 4.32-4.36

(m 1H), 3.91-4.05 (m 3H), 0.98 (dd, 6H); MS 600
(M) .
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Exanpl e 5(E) Preparation of N (4-Fluoro-phenvO 2-f4-M

H- i ndazol
wWQ@235/616034

b-t et raaza- benzor el azul en- 6-y2-i - N-i sopr opyl
Fol | owi ng the procedure described for
Alternative preparation Step A 1-

-4H, 6H 2, 3, 6, 10b-t et raaza- benzo[ e] azul en-5- one

4(0),
phenyl

-3-yl net hyl ) - 5- oxo- 1- phenyl

-4, 5-di hvdr o-
PCT/IB2005/001469
-acet ani de
Preparation

(Preparation 4(A)) (1.0 g.Examp@smmol ) was al kyl at ed

with Z- by
|

Preparat|on

QR
hoee persehedinth

J%ngé nfd% mﬁeqaap ga%vb i nﬁs)é ae;p;r&p%) prRERH Y to
§mE5F@P@@ f or war d accordlng to Exanpl e

3(B
N- ( 4

Step

Aand Bt
|- quothBﬁ%nyl)

o affard

2-14-( 8 ndazol - 3- ylnethyl) 5- oxo

—t=

di hy
ropy
d

6.9
2B,
(M1
- f 2

o2

| -ac

6 10b-t 4
anlde
7038 7.59 (

1H

‘ 6(#0
- 3-yl

n

traaza-

4.86 (m 1H),

Ethyl) 5- oxo- 1- phenyl -

2-[4-(1H-Indol-3- ylmethyl) -5- oxo 1 -phenyl-4,5- dlhydro
benZo[ e]’azul en- 6- ¥L& i SO

NIVES { 9P dentpazy b?”@ﬁe]‘izﬂ'e” N-igopgopy-N-
tphenyivacefdrlide 7. 12-7.29 (br. m 6H),
4.36-4.45 (br. m

m 3H), 0.98 (dd, 6H); M 600
Preparati on of

4, 5-di hvdr o-

;3. I -
ela:di;hw%fv
2-[4(1 ond
ro-
eba;
sol |
N-i 9
trad

opyl -

ahpn7nf

tetTaaz
p-N-i so
ol - 3-yl

1 Ob- tetre
st
it i on_ of {
@Ejp\ ®- (5- oxg- 1- phenyl -

p] azul dn-6-v|)-N- nhpn\/l

s
n

&4%?

K%G[Eﬂ +H Indol 3 ylmethyl) -5-0x0-1- phenyl-4 5- dlhxjro
| -"acet.am de

é‘}FbBe%%%&f”ic’[ﬁH%ﬂ'f‘yrG W "‘S'SBRF?RYHN' |
Fhafeaztdmide

propyl - N-phenyl - acet am de To a

4, 5-di hydro-2, 3,6, 10b-te

acetanm de .

(Pre
) (wa
nmo

was

Bl 6
m Xt
r em

=*
e
£C

S
)

\?U‘

n 7(A)) (
ded 1H i nqd x6,81aAsdnaketabydeie]ailichd-)-N-isSordpyl-N-
id @i peri di ne

to reflux

{es (2
ef'| uxe

d

2-18-(§-Ingol-2-Yimsshy))-5rqxo1! cah eyt Sdipsgaro-

The reaction m xture
% #fgﬁkﬁs Activated 4 A
g) were added and the reaction
for 24 hours. The sieves were

by filtratign and the filtrate was

cton
netr
filt
2-[ 4
(BHi
3,6

yl]A
congd

acet
320

ratl

2

mnf

T
%Q§ind was d

bgnzo[ e] azul en- 6-

The 1
ride

[ 4

d

=

d;:'m -as- 3WirhétW)%T-c§‘<9 1VMhbﬁyl-4 5- dlhydro
i o Pl SRR R g poropyN-

phenyl-acetamide

ene) - 5- oxo- 1- phenyl - 4, 5- di hydr o- 2,

enyl -acetam de. The filtrate was

N-T's
jggjggéd and wag purified by 68chromat ography (20%
nethyléne chloride) to afford an additiona

S —2 4

( 1HHNE
, 6, 10D
yI] N—is
Step Bi
25 4.1

.3.6

_

@

N

31y[ et hyl qridf B Bga-3umaRroxa; whanhg gl
eflr aaza- benz ¢ ¥4, 48.00ehexgaza-benzolelazulen-6-yl]-N-isopropyl-N-
opyl - N- pheyhy-asehad de.

| et hvn- 5- oxo- 1- Dhenyl

MBS 579.2 (Ml).

-4.5-di hydro-2
zor el azul en-
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6-vn- N-i sopropyl - N- phenyl - acetam de To 10% Pd/ C and
Et OH was added

wW@2(4od4A (6bs+ | ndol - 3- yl met hyl ene) - 5- oxo- 1- phenyl - BGBIB2005/001469
di hydro-2, 3, 6, 10b-t et raaza- bergo[ e] azul en-6-yl]-N-i sop
ropyl - N- phenyl -acetamde (0.71 g, 1.2 mmol ). An
additional 25 nL of EtOH was added fol | owed by
ammnium formate {0.11 g, 12.2 nmol). The reaction

m Xt ure V\P\ﬁs erzgted tlo 800 for 6 hours. The catal yst -
was | r emo filtration fw“rough Celite(r) and the

T ate S concent rﬁﬁ?ﬂ-l Ind(ﬂ-@ yfnﬁﬂyﬁ%%x&@%h%yﬁ@@d?ﬁ?ﬁo-
in et tate ang ani c

with s&tunated I\IaHC(I’:ZwFF% @%ﬁﬁze%ﬁm?ia%%%du f"é%?pmpy' -N-
ovel sodi%ﬁn%sulfate ahehytar@erder at ed. The crude

Pgodlugt purified by chromatography (0% to 18%
acelcﬁi chloride) to give 128 ng of 2-[4-
(1H{i ndolt [[) - 5- oxo- 1- phenyl - 4, 5-di hydro-2, 3,6

, 10b enzolf|e] azul en-6-yl ] - N sopropyl -

N- ph - acet affi de as a racem' c m' xt ure. 1H NWR

((‘h(‘l’)\ 8 18 (s 1 D 7 55 (dd 1D

7 5_L1Xm “8H) . |7 [ér@ %o\: éme*hyg 5%°'??W‘é’%ﬁ 50R%5e
(m | 2Hy %027 (m 1H)36, Bﬂ@ﬁ)b(r@daaza_ binzo]a8@éms-yENsopropyl-N-

1 4 Sebbachifle. 3,70 (m SH), 103
) . . Exanpl e 6(B) Preparation of

d t hvD- 5- oxo- 1- phenyl - 4. 5-.di hvdr o- 2,
3. 6/ 10Q-tet¥ aaga of el azul en- 6-v
- 'r opy! - M- pheryl -acetam de, enantioner 1 Racemc

p
2-[ 4 H i ndol - 3-yl et hyl ) - 5- oxo- 1- phenyl - 4, 5- di hydr o-
P 3 .\ -t et r-aaz g2d#z of-Indol-3-yimethyl)-5-oxo-1-phenyi-4,5-dihydro-
e i - N- i sQpr 00y h g, NotHagabgh vaEEle il 886 (i AFBoByIN-

6(A) was gparated into its enantiomers using a
Chi fal pa col urm |(PYEMYERRE™AS cn), el uting with
3 (80:/20), using a flow rate of 250

mL/ mna . de (-)

2-[4- (1Hy met hyl ) - 5- oxo- 1-

phen N'di hﬂdro 4, 3,6, 10b-tetraaza- benzo[ e] azul en-6
-yI 1- sopr opyl - |chenyl acet am de (enanti oner 1)

fravi n g Terentiomt |2[[g(m|n3se| 4 o1 -
2] D (c 1 ¢ 42 3, 6e£t3 1(?1 Ob- r?exaaza bgnzo[e]ngulen 6-yl]- kl -isopropyl-N-

Pr epar at| of
2-[ L Q/cfg%xw 4- ( Jighemyilaetathidel et hyl V5- oxo- 4. 5- di hvd

re-2 - benzof el azul en-

q-yI phenyl - acet am de Fol | owi ng t he
proc for Exanple 6(A), Step A

2- (1 0- 4, 5-

2-[4-(1H-indol-3-yImethyl)-5-oxo-1-phenyl-4,5-dihydro-
2,3,6,8,9,10b-hexaaza-benzo[e]azulen-6-yl}-N-isopropyl-N-
phenyl-acetamide
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di hydro-2, 3, 6, 10b-t etraaza- benzo[ e] azul en-6-yl )-N-i sop
ropyl - N- phenyl - acet am de (Preparation 8(B)) was
weonden®ed w th 1H i ndol e- 3- car bal dehyde . ThiBCT/IB2005/001469
internedi ate was carried forwi-d accordi ng to Exanpl e
6(A) Step B to afford 2-[1-cycl ohexyl -4-(1Hi ndol - 3-
yl met hyl ) - 5- oxo- 4, 5- di hydro- 2, 3, 6, 10b-t etraaza- benzo[ e
" Jazul en-6-yl]-Nisopropyl - N phenyl acetam de. 1H NMR

(CD?CI 2) grd%!]u% (s, 1H) N7 .48(m 4H), 7.28-7.42

(m (m 2H), 7.07-7.10 (m 1H),

GH;) 290« H-Bdol- 3meliy))s5- 04(0-@7phényl55-(jlﬁydro-

1 ) ¢

%t yiogy el by ipiosBlrc By
1. 5( agglamidgs (m 2H), 1.23 (t, 1H),

1k06 (M+1l). Exanple 6(D) Preparation

of ' '
241 M (1H-i ndol - 3-yl et hvO- 5- oxo- 4, 5-d

i hv( aaza- ‘
benza -N-|sopropyl N—phenyl acetanide
Stef U O[E ﬁﬂ-?'mfi«il 3%1?\%&%&5 "5 58t Hﬁérﬁ:llt”s’a‘mydro- |
4,54d Bﬁt Wprtiiaae-henselsisap e eryibiNdsepgpyHNRhRRY-
i SOf Gerétamigdle (Preparation 7(B)) was
cgn( dol e- 3- car bal dehyde . This

i Nt ¢ ried forward according to Exanpl e
6(A d 2-[1-(2-fluoro-phenyl)-4-(1H

700 1 S-oxo™. S-di hydro”. S.e.i (b-tetraaza

- benz -Iazuleﬁ- -yljl - N-i sopr opyl - Nphenyl - acet am de.

1H NME (CD2C12) d 8126 (s, 1H), 7.71-7.74 (m 1H)
7.60-7.67 (n1 2H), 7.40-7.59 (m 6H), 7.34-7.38 (m
2H), 7.23-7.32 (br. m Rrdpardiohd(d) 20 (m 1),
1 ( 6. 8 , _4.98-5.03 (m
, o, — , -3.84 (m 3H),
1.12 (d, 6H); M 599 (M+1) . Exanple 7 Preparation of
2-r4-(1FLIndol-3-y|nethydii§; 5- ox0- 1- phenyl - 4. 5-di hvd

ro-2.3. 6.1 Ob-tetraazab relazul en-
6-yl | -N-isopropyl-N pheny de To a solution of
N-i sopropyl - 2- (5- oxo- 1- pheny 4, 5-di hydro-2, 3, 6, 10b-te
traazabenzo[ e]azul en-6-yl)”° henyl acet am de

5 (Preparation 7(A) (1.2 g, 2. 7 8ol ) and pi peri di ne
(0.4 M _, 1.33 mol) in toluene was added

e R AT ooyl & LT
AtethWpaiined 26 Amp ! Bcmelt T8¢ Wé'@“ pas @90'%9 B CRId dEpmopRRLY!
bfatidd @5.0MLX § 60 emBREadRREE o9 bvet4 o Be @bctidbd BBESwarktea to

10 gq%g{enﬁgeraw@esan%%s %Fiirredq #%'E‘&?’Fﬂ%ﬁ%%‘ii%\?asa&?@teh U/ﬁh 5% aqueous
ar sieve tered w e a
HCI. The organic solution was washed with 5% aqueous HCI (2x), aqueous NaHCOj; (1x),
and brine (1x). The organic solution was filtered through a silica gel pad, eluting with
CH,Cl,. Recrystallization from hexanes (60 mL) 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,

15 2H), 1.05 (d, 6H); MS 256.2 (M+1).
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of toluene. The filtrate was concentrated and the
resi due was purified by chromatography (12% - 20%

wa@zesoresdaret hyl ene chloride) to give 1.5 g of B /BB20d5/001469

H i ndol - 3-yl et hyl ene) - 5- oxo7% - phenyl -
5-di hydro-2, 3,6,1 _
Ob-tetraaza- benzo[ e] azul en- 6-yl | - N-i sopr opyl - N- phenyl a

cetamde as a solid. M5 579.2 (M+l). 71Exanple 8 Each

of the conpounds in the Rrepsratiase®W may be prepared by
s ] - sog riBRG-i)uckBRidgexanmpl es

2- Brono- N-i sopropyl - N- phenyl -acetam de To a sol ution
of N-isopropylaniline (28 , 180 mmol) in CH2Cl 2
(350 mL) was added tri et hyli|ar/rilne (26.7 nL, 190 nmmol ).
The solution was cooled to C br onbacetyl brom de
(14.0 nmL, 160 mmol) was added owy over 1 hour. The
reaction was warned to roomt% rature and was

stirred for 24 hours. The ,react|8n was diluted with 5%
aqueous HCl . The organic solution was washed with 5%

, qﬁé{ us HCl (2x), aqueous NaHCOB (1x), and brine (1x).
T e 0

rgani ¢ sol uti on was f| |tered through a silica gel
p A:dsapropylideng-(6rmethexppyridin3y)-aming| | j zati on from
hl'@)@&m&ﬂor( &G-anhipo- Z}i‘rﬂthbﬂ@dncﬁ% (49 g g160immol) in methanol (80 mL) was

%8%%%% fohE | kz@%ﬁs‘?w Jnm'gﬁbhl%@\;éa “i?%%gg a%%%4 ngjfs and the

3/052'% \geregpucentg_atqun (@cuomrow %@ofzscipmpxl)dene (6- methoxy-pyndln-

BAE DA, 4 NOIR ( ﬂ;(JB)3| ﬂe?ar a)y, ﬁm @h, 1H), 6d70 (d, 1H), 3.91 (s, 3H), z;.lzo
pr opy N- ( 6- met hoxy- pyri di n- 3-vO acet am

O S LT

I sopr opyl i dene- (6- met hoxy pyridin-3-vD-amne To a

&?ﬁﬂ g L Bl USRS SO 48, B g e
@@HKT@ mi)land ME@H (§(eme) at BifcwastaddetaBh (14T 9.38p ovmol) in 3

FsHoﬂn?éhéj emzrelact%ngvaefst.ﬁe%wo@wémgeeasre(f& ITRUAARY waY ilutHdRwith
1_ er.) 'I:é?e%ﬂ?eod:s ?’a&%ﬂv@%ﬁed vg?h %@; 8é) "(eé:%qud orfaé;%extracts
(vésre Bidp.(MEB @9, fiBered and concentrated. The residue was purified by medium :

! p?&gﬁr@ EMrlom(a@g&SﬁmmMg Rt b dbilsnde %h%nt?{‘f% Mo 8H5Q) ttiban

1@%@8%“0 ar%glsv)a(s ﬁ?(‘ég prlsopropel 6- n¥etr?oxy-pyr|d|n 3( )%)1am|n§ 'H NMR

(CDCls) 6 7.55 (d, 1H), 6.96 (dd, 1H), 6.61 (d, TH), 3.86 (s, 3H), 3.52 (m, TH), 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 mL) 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 aqueous solution was washed with CH,Cl; (3x) and the combined organic
solutions were washed with brine (1x), dried (MgSQ,), filtered and concentrated. The
residue was purified by medium pressure chromatography etuting with a solvent gradient
(5% EtOAc in hexanes to 50% EtOAc in hexanes) to provide 810 mg of isopropyl-(6-
methoxy-pyridin-3-yl)-amine. "H NMR (CDCl3) & 7.55 (s, 1H), 6.96 (dd, 1H), 6.61 (d, 1H),
3.86 (s, 3H), 3.52 (m, 1H), 1.19 (d, 6H).
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WG 2051 80340t

EtOH (100 nL) and MeOH (50 niL) at OOC was added NaBH4
(14.7 g, 389 nmmmol ) in 3 portions. The reaction was
roomtenperature for 3 hours and WaSI/IB2005/001469
diluted with water. The aqueol& | ayer was washed with

Et OAc (3x) and the conbi ned organic extracts were

dried (MySH), filtered and concentrated. The residue
was purified by medi um pressure chromat ography el uting
with a solvent gradient (2% MeOH in CH2ClI2 to 12% MeOH

!Sfb %Cﬂrgr)woNQS FRVILNLES-rhdth - rlcﬂrﬁ 3-yl)-acetamide

Rt o;i)élrbof ogr,gp |&§n1¥‘t_‘§¥y—@r@g3 ya& u‘fﬂ§1796 Aé]]p r(@ol @Hzcb (130
3nl86t Q°€ was ebidedliigRrapmtethikfnine 17. 1mi,d1.06kinol) futidwed dby Bromoacetyl

%Fcﬁ"rmdebtﬂ 2'8%;0‘9{ @gﬁﬂéﬁ A '@;@)WG W)fdvgﬂ d75 ﬁ’oquT ﬁ@e@@tuoﬁ%a@ stnrred at

sol ution - 2- et dine (74
APRST SemPRratereiey 24 hoyts %m)wa&aw @dvaéeee%r?égao%e'umn)waénd
sedhadvithroriee @k dydaddMob@grfiltded add &bcentrated 2Therraside. wa iperified

. , , . _ )

el b33 Sl irahy AGREME FRGH alioh T ShOIPHCRACl 1o

SH MePld i GideSIasrrvidewid 19 cCRPEIMP-N-Sepropyrti-(BiieetrasByridid-y1)-

Qegarnid)s. 'SIIMR {CIEDY\EB 88 wshﬁd.ew(ddgub)r,T ﬁ.ee ( 1N)d4.sdr(ﬁem), 3.9
concent rate e residue was

g%ﬁﬁgé‘g (%fhﬁfeoo%g nm pr'essure chromat ography el uting

with a solvent gradient PfemyaiogA(Cli n hexanes to 50%

[ éPARatibm o NeB &1Y9IS)). brb@ o LIS SiRI-d4@mie Of i sopropyl - (6-
met hoxy-pyridin-3-yl)-amne. 1H NVR (CDCI 3) d 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&tep B: ‘
2-Brono-|\|-isopropy|-|\l—(6 ONY=pYyri di n-3-y|)-acetam'

de To a solution of

i sopropyl - (6- met hoxy- pyridin®3-yll)-amne (6.73 g, 41.0
mml) in CH2CI2 (130 inl) at C0C was added

di i sopropyl ethylamne (7.15 nL, 41.0 mmol ) foll owed by

Eﬁ'&%ﬂ@g &1 o IN- @c%?cgﬂyﬁ z&én@% & mL%&nQndWthcl B0 r@'ﬂﬁ_%s added

over egeac I onN wWas Stilr
rP€-8 Mbe T ae (Raetion yfas 920lefdig 0L anidrofaeacaivi iieraige (418HnL. 251
Warth@Y was BHa@edd rrg@mlxmréswdasﬂurr@matm wapbacdirevot 14 hgurdhd was

(dﬂu’iéd anrd:ﬁ %lz(M&%a‘k gy fidd }éaesrv?a@h@%n&%ﬂffv%ﬁ}vﬂtﬁ%@da%uwﬁ HCI

S RS (P TRag GNeb B VeSO ESE: b
2¥ndvhidttd. Wh@}r%ug)lvaﬁ Qs iirts2 EDACTh dxanes and was filtered
SRl es b BB R iser T NS P isSpglppmce. '
NYR (@D:80) § 120-1.44) (M, SHBA4.53r1g, 24 223md argcsd. 7430, ot 160 4004 (s,
2H), 3.72-©8aH§,M20Gk)3H), Areraradhi on 1(C)

Preparation 1(D)

Preparation of 2-Bromo-N-(4-fluoro-phenyl)-N-isopropyl-acetamide

Following the procedure described for Preparation 1(A); (4-fluoro-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-isopropyl-acetamide as an oil. 'H NMR

(CD,Cly) d 7.14-7.23 (m, 4H), 4.90 (m, 1H), 3.53 (s, 2H), 1.05 (d, 6H). '
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Preparation of N-Benzyl -2-bronop-Nisopropyl -ace tam de
To a solution of N-isopropyl benzylam ne (40 nm, 240

worems)i16dos4 CHCl 3 (300 nli) was added Et 3N (36. 8 md/1B20¢5¢001469

reacti on was cool ed to QOC anti-br onpacetyl bromn de

(21.8 nL, 251 nmol) was added. The m xture was stirred

at roomtenperature for 24 hours and was diluted with ‘

CH2Cl 2. The organi c solution was washed consecutively

with 5% aqueous HCl (1xPrepacatiaqref)us NaHCO 3 (1x). The
i - Nagw@t) , filtered and

sol ved in 40% Et OAc

in hexanes and was filterkd through a silica gel pad

to provide 52.2 g of

N- benzyl - 2- br ono- N- | sopropﬂ am de. 1H NMWR
(Cb2C12) d 7.20-7.40 (m 5H)| 4,53 (d, 2H), 4.22 (m
and 4.74 (m total 1H), 4.01 ¢H), 3.72 (s, 1H,

1.20 (d, 3H), 1 12 (d, 3H) Preparat| on 1(D)

Preparation

70 Baingf (’-&”PWOL%?'B'“%%?{% PORMIsDHER B 2attaceions (S0 L. 4.27
Frohdiowdictdorbéteaner 0@duwas adeartradr&0AE) (98PMmgpab@Einimoh and AcOH

é%ﬁ éé-z rfn&nldﬁ’rﬁ’\ep %ﬂ%ﬁ' v)asgﬁr‘?&rrﬁtp%rho@l@aﬂg V\/a%glb@& vgtgﬂ N NaOH.

was a onbacet
(T he FRIeAYSs soggorswaqmﬁ yd vig %Iﬁ;@vzl 8- Hhe ce@b@ecbq;rgamc solutions were
Aridy (aTBOY, fll4eréd aHarcondzhestyd. ) PUNficSiop5ORydiura pek s eieoradography

fEﬁn%)g' \Agths)agso vent gé%_r'&rh)g(fg %Q?rg in %F} IJO%‘% l\ﬁe@é—irlg?)—l Clﬁfﬁg\dgm}% 2
Plge%sﬁ-mqr@nyr@m LR+ SR i UNMRELC@BD é%b%@ylﬂﬂ)a?rﬂ@]@ TH),

E@g@d(sahptglsgr(mom 2r.£hosry- 5- am nopyri di ne (500 ny,
3.88 nmmol ) and acetone §>250 27 mol) in

-d| chI or oet hane (13 m ) ik '882§B)NaBH(OAc) 3 (989 ny,

iX e ol ). The reaction
was stlrred for 24 hours and was diluted with 1IN NaOH.
The aqueous solution was washed with CH2CI 2 (3x). The
conmbi ned organic solut[gg§ were dried (Na2SO4)
filtered and concentratedn Pugification by medi um
pressure chromatography el'uffiny with a sol vent

gradi ent (2% MeCOH in CH2Cl 2 Yo\VeOH i n CH2CI 2)

provi ded 505.2 ng of

(6-chl oro-pyridin-3-yl)-isopropyl-am ne. 1H NWR
(FOBI@)thelpracedidre(dgscribed) for Prepdratian, 2(A)H)-pth6xyaGridicd;ylatrif)e, (10 g,
372 §$nngcm wa]s'?@ac eh VJi‘lK agﬂoneG('zTDB mLR'Ec?;QQJ@eI 1 1% 92& @ ethoxy pyridin-3-yl)-

Prepar at | on, o

ESSPIoBYkiRAY et WM&&%@&H d*ééer |Hére7d1 1f<6? ﬂﬂP @ﬁ“ﬁr(%t1¥%rf‘14(q 2H),
3(48)Xm, B)et. Bog \sHyIri4dd 16 By Misasi seM¢ 10 g,
Preparation 3(A)

Preparation of 4-Ethoxy-1,3-dihydro-benzo[bl}{1,4]diazepin-2-one

(@)
s
N= o\

To a solution phenylenediamine (17.2 g, 159.2 mmol) and acetic acid (0.4 mL) in xylenes
(225 mL) at 140°C was added 3,3-diethoxyacrylic acid ethyl ester (30.0 g, 159.2 mmol) in
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72.4 mmol) was reacted with acetone (4.8 nL) to
provide 11.18 g of (6-ethoxy-pyridin-3-yl)-

WO smpnofyg4 - ani ne. 1H NMR (CD30D) d 7.48 (d, 1HCT/B20d5/001469

(dd, 1H), 6.61 (d, 1H), 4.14-1%, 2H), 3.48 (m 1H),
1.32 (t, 3H), 1.14 (d, 6 H; M 181.3 (Mtl).

Preparation 3(A) Preparation of 4-Ethoxy-1

. 3-di hvdr o-benzof b1l[ 1 , 41di azepi n-2-one To a sol ution
pswemsl el derviee oc/qrﬁozmguteq The peagtin Wasdgates elet40eC fae? Bours,

(A@s BodMde)to rddmXt¥mBeretSre( aﬁﬁud@s)lrréﬁ foﬂ%@ih\ga&u&dg @fite precipitate
ester S

3 hox | i.c yl

s e e et o B Gl s et et uice
Th&7 pebttihory- msmmbmo[am Aldi@gpint Henefastrouhitg flufiyesolid. MS 205
wp{ yed to room tenperature, and vvas stirred for 24 h.

he resulting white precipitate filtered, was
washed with et her (100 %Ja'aé'ﬁﬂ:" dr| ed under vacuum

1 ofe-EltBox3-7 . 8edif DI tl# Idipekepin-Bromy o[ b] [ 1

, 4] di azepin-2-one as a white fl uffy SO|Id M5 205
(l\/H-l) Preparation 3( B) Pr epar atl on of

- Et hoxy-7.8-di fluorg-1 - benzorbi ri

41d| azepi n-2-one To a 5 |on of _
1 2-di am no-4, 5- dlfluo bbenzene (40g, 27.75 mmol ) in
xyI enes (50 nmL) at 1400CwasNac d~acetic acid (200

m.) followed by a solution of 3,9 dlethoxyacryllc acid
ethyl ester (5.22 g, 27.75 nmmol) in xylenes (25 L)

Th Cf
Tb areotiiote " 2titans-F § SR Bensds Disct 7S g Raenes o mi 2
d 607 Coras rrddasichcetitrasir(28f menm@ tyral solution @@, 3-dietheyaandis atid
keh 9I"ésf§‘?(§22?§3 29 79fnn‘ﬂ)T)‘ﬁ¢W¥s (5 &bl 4RbQ- 'ﬂhe reactlon was heated at

o&@lf@y 2 r{fgrfegésocgoaleli gq_[f)om%edl%e?a%a(teﬂe g a)_was &orygnt a{]ed ZIZ'I]\% residue
Slai 8ityrated DHexanks 8bprévide 5338)g OfRFﬁ?}[IaV-ﬁBI-CﬂfWOKb(’]A) dlhydro-
4]dR9edi-2-0ne. "H NMR (CDCls) 3 7.05 (g, 1H), 6.87 (q 429 2H
%&gﬂé ]-4Herﬁ?rt on% 6. 10b( tet3)raaza en)zore azu qonc)a
Po84s <) 1t 3Bk  4- et hoxy- 1, 3- di hydr o- benzo[ b] [ 1
, 4] di azepi n- 2- one ( Prep&¢aplaration3d(”) (5 g, 24 mmol) in
QJL&%LB%LH éCI%ngQHr&FPZ YB3 oMt :éjza.Q) ﬂzule]gzu%?iISdongydr azi de
, 24.5 mmol J. The ctron mxture was heat ed
to 1ZOOC for 2 hours and was cooled to room
tenperature. The solvent was renmp@ed i n vacuo by
azeotropic distillation epiane (2x). The residue
{

was di ssolved in a mini punt) of met hyl ene
chloride and 50 nlL et hyl TR \and the sol uti on was
poured slowmy with stirrj iAo M sol ution of 100 ni
sat urat ed NaHCO3/ 100 ni N

To a solution of 4-ethoxy-1,3-dihydro-benzo[b}{1,4]diazepin-2-one (Preparation 3(A) (5 g, 24
mmo!) 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 in vacuo by azeotropic distillation 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 into a solution of 100 mL saturated NaHCO3/100 mL
water. Ether (150 mL) was added and the mixture was stirred for 5 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-benzo[e]azulen-5-one. 'H NMR (CDCl5) 8 9.02
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water. Ether (150 nL) was added and the m xture was
stirred for 5 mnutes. The precipitate was coll ected

wyoosilldosat i on, was washed with water and the PETIBROOR/001469

amount of ether to give 5.89 4%of
1- phenyl - 4H, 6H- 2, 3, 6, 10b-t et r aaza- benzo[ e] azul en- 5- one .
1H NVR (CDCI 3) d 9.02 78(br s 1H), 7.48-7.36 (m

t 4,23 (d, 1H, 3.60
O < 10 TR 515 b 30 R Bl i AP B ehad @ v
UMEIcl ohexyl - 4H. 6H- 2. 3. 6. 10b-t et raaza- benzo[ elazul en-5
-one To a solution of

4- ethoxy 1 3 d|hydro bepzoi%??i?%?dlazeo|n 2-

@b- .’Au.; -b .zs‘.n e ,-"' A
acid (75 nL) was added cycl ohexanecar boxylic acid
hydrazi de (Preparation 14) (3.5 g5 24.5 mmol ). The

reacti on was heated at 12 fm 5 hours was cool ed
to roomtenperature, and wat er (50 ni)
and aqueous NaHCO3 (50 nli) dded The m xture was
stirred for 5 mnutes an added (125 nlL). The
suspensi on was stirred f m\nut es and the solids

were renoved by filtratio ith the aid of Et20to

p'f°?;§4° f °f%26‘*%ﬁ9@ﬁ%°é°et6%blt1 NS 298RS PR AP0 PUH (59
24r9enmalHn amal(aew agid (&6 dLB@aS(aydect\mrploh%aB@a(hwyha Bfid hydrazide
Péﬁ\arétﬂin 13)‘03 5 g723@ n{nﬁ’ol) Hd reaé’noﬂ-@aé Gbateht: ﬂ2(5304t7r 2(5‘:hours was

fHé’Ed r%?[“ Eemperﬁz}z%é and égDA%g?O ’Q{:g watir %g rréﬂ%ndﬁg).teo%aHCOg, 50
283 were(aged. The @ixtuge (g stiyred for & pamutesiand E4Q@)as Rregoian 28 monThe

Céf.lspensmn was stirred for 15 minutes and the SO|IdS were removed by filtration with the aid
tetraaza-benzore

05%38 échgl)rg\gd o%%? ggf%nc}/yglfﬁe?(yl(s%l-hﬁz%? 3,6, 1]08?etraaza -benzo[e]azulen-5-one.
Hé{M’R‘)OQDCY ) 8848614, tvol),G-5D, (B th)hy.dit (. [2ein Za0led,[1H),41] m(az'ep,l 3.47
Na, ZIH‘}"QQN((Rr %aé Q& do'i‘H)3§ 6& r£ 52»—??8| 1.5, 4185} 6,(m,

t b hydrazide (3 11
aﬁ? '\!23328%%' (M‘Té] f81 el'H\i )react | on vvagntztgiat:edyt :)aiZCIe)égf or

18 hours and the vol at i IPespavatioa 4@ncentrated in vacuo.

sol Ut on Was Washeo N ague CCR T,
(Na2s™4) , filtered and concentrated The SO|Id

" residue was triturated th a Hva m xture of Et OAc
and hexanes and was fil solids were
triturated in 5096hexan Et2 and filtered to
provi de 3.97 of 8, 9-dffl Uor aiQhenyl -
4H, 6H 2, 3, 6, 10b tetraaza- ethzulen 5-one. 1H NWR
(DMBO-d 6) d 7.52-7.36 ( N7. 06 (m 1H), 3.91 (d,

1H), 3.76 (d, 1H; M 31 (Mi-l) 3111(|\/I-1)

7r3 sglgt%rnaotflct% 0;(3)( %—dlfluoro 1,3-dihydro-benzo[b][1 ,4]diazepin-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 hours and the volatiles were
concentrated in vacuo. The residue was dissolved in CH,Cl, and the organic solution was
washed with aqueous NaHCO; (1x), dried (Na,S0Oy), 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 Et,O and filtered to provide 3.97 g of 8,9-difluoro-1-
phenyl-4H,6H-2,3,6,10b-tetraaza-benzo[e]azulen-5-one. 'H NMR (DMSO-dg) 6 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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Preparation of 2-(4-Ethoxy-2-o0xo0-2.3-di hvdro-benzor bi
p .4l diazepin-1-vn-Nisopropyl-N(6-
woriohaxep3pyri di n- 3-v -acetam de To a sol uti on BET/IB2005/001469
4- et hoxy- 1, 3-di hydr o- benzo[ b}§Qt, 4] di azepi n- 2- one
(Preparation 3(A) (2 g, 9.79 mol) in DMF (40 nL) at
0C was added NaH (60%in oil, 431 ng, 10.8 mmol ). The
reaction was stirred at OOC for 0.5 hour and a
sol ution of 2-brono-N-i Segpapaiph SM)( 6- met hoxypyri di n-
64 i
e reaction was

ProphadatiGt e LARIEdRDx -
ﬁi 3 in. E%
einoxRyridin-d- rature for 2 hours and was

diluted with water, brin CH2Cl 2. The aqueous
sol uti on was washed wifh 3x) and the conbined
organi cs were washed with brl 0 drl ed (MpSO™4)
filtered and concentrated || go. Purification by °

medi um pressure chronmat ogr eputing with a sol vent
gradi ent (hexanes to 70% E ~exanes) provided
2.87 g of

S 2-(4-ethoxy- 2-oxo-2, 3-di hydro- benzo[ b] [ 1, 4]d|azep|n 1-

y‘lo)a-sblbﬁcﬁ\pff af¥Hoxy-N3-dihydroBe R4 P)diazebim2-Ony PrésaedtionB@e (2 g,

%Hg |)(u%il %L)aiéb‘lc &%)aé@ QC;N?)%%?% |r°f§\_|)49 &‘1' @_%mmgr)%e

1qq):t|on5Nq§5tlrQ'¢q at pﬁq; for @.5 pour(apg a gq;bmon,pf @grO('rm-N-ggpyropnggg methoxy—
EPRdin3d)y- aé’eteﬁr?de( @rephHlion 8BPE. 9@@; 1348 mm3l) AHME5 Athlwas added.

10 BpR{Earn B 1o PRSI
amaHﬁeﬂihma@ews)sonrs\wrmwd Wit @il {3xaeed theperoleinePprganics

SRl dsRey ?lfhsbrme dried M S0,), filtered and concentrated in vacuo Purlflcatlon by

th 1 2-
o&?ﬂwﬁ%vﬁﬁh@(ﬂﬂ%gﬁghw&@m%% SHiR YRR P57 oA
wexanes) phetidpd 2 &2 gioli2A4etsdxyi2rmxb2)B-dilyidtoyenaaibltied 1¢i@@pimi1-yhfN-

15 Gopro y|%0('6%étt€89<y pi}} s Hfé\é‘étanﬁ&e ¥ WR' k:D@F @Q@t (sT!S'r% 7.93 (5,

reac m Xt ur e was S i_rred
é%iiﬂ@bl 7t56 (M B0, 73 @ TH- 7 3478 m 3H) 6.80 (m 1H) 508 (m 1H) 4.29
Zm 2H) DR INIM, SER BOP Y - ) phey| +HHCEs B tie), §.68 ephaat BB (m, 3H),
g](()@)m(eg_‘g g, 27 mmol) in DM (50 nL) was added
so the internal tenperature remai ned bel ow
-15C. The reaction nixt FFPHHEONSB) red at -16C for 1
20 . Ipedparativvss 2waiBRsly-R-0x6-2eint GrotbernIbin @]deaaehina-s)-ti-ibabk da-N-

@%ér@q-ﬁcegﬁ acet ate. The organic phase was washed
, dried over sodi um sul fate and was

concentrated. The resulti brown solid was

triturated with ether to ob .|n 3 2 g of

2- (4- et hoxy- 2- oxo- 2, 3- dlhydr‘o@nzo[

b][1, 4] di azepi n- 1- yI) N-|EEE yl - N- phenyl - acet am de
as a white powder. The fi ewas concentrated and
the residue was triturated MAtﬁ et her/ hexanes. The
solid was

To a solution of 4-ethoxy-1,3-dihydro-benzo[b][1,4]diazepin-2-one (Preparation 3(A) (5.0 g,
25  24.5 mmol) in DMF (100 mL) was added potassium bistrimethyl silyl 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-isopropyl-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

30 to room temperature and was diluted with ethyl acetate. The organic phase was washed
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(Preparation 5(B) (71.14 g )

collected by filtration to give a second crop of
2- (4- et hoxy- 2- oxo- 2, 3-di hydr obenzo[

wbqoiiddosd azepi n-1-yl ) - N-i sopropyl - N- phenyl - acECEHIB2d€5/001469

(3.4 g). M5 380.2 (Mrl). Prepdtlation 6 Preparation of
2-[1- (3-Benzyl oxy- phenv p-5-0x0-4.5-di hvdro-2, 3.6.1

b-t et raazabenzof el azul en-

6- yn- N-i sopropyl - N- (6- met hoxy- pyri di n-3-yl ) -acet am de
P %\RFTFE'E? R prdiee éﬁjfﬁ@ 396 ¥EF FRrisentragd. Eheapauitiagipeln brown solid
4¢8) tritustddAwithteltex y-dbtatw®2 g oB2-gi-dibeky2lre20ldit kol

| lﬁn%.)[ﬂf?ﬁaggz;%g'1|'¥')¢-i(589rﬁ%){"ﬁ'3’><h§9%’ﬁ?ﬁta nide g5 3 whitepouder Tha fitrate
(

Arentrpist any thg resitioe wagtrituoatgbBithatiedrhexeass. rdacbledvas
vedliéctat bylierazion 1035 @REYAT 37p e2(B&NE-2-o3GiPaR).) t o

PEAY - 1N .
DS Adzecl 30 wisamomy Mepnassasetamis Ff o 62 o)
Ob-t et raazabenzo| Preparation 6 :
efragash @Rob WL(b-Bbn RARRIN SN0 BRIYs DG il B V1) -
St 0o bl Bl ol Fopbiodey . 19
7.13 (d, 1H), 6.97 (d, 1H), 6.91 (d, 1H), 5.01 (d,
1H), 4.91 (d, 1H), 4.76 (m x1H), 4.60 (m 1H), 4.12
(m 1H)13.95 (s, 4H). 3: 5@\1)11)\. 0.91 (m 6H): MS
589.8 (M+l ), 587.5 (M1 ) =81 r%paration 7(A
Preparation of o
N- | sopropyl - 2- (5- oxo- 1- phen 4. i hvdro-2. 3.6.1
(b-t etraazabenzorel azul en- N- phenyl - acet am de To
M2\3- di hydr o-benzo[b] [ 1
phenyl - acet am de

.E8X nol) in 1.04 L of
AcOH was added benzoic acidoah 5@ de (27.28 g, 0.196
nol) in one portion. The reaction was heated to 8Q0C
and was stirred for 4 hours. The reaction was cool ed

tFollawdrgthé amnatde;@ibamﬁlr Pﬁé@arﬁﬂ&ﬂ(&‘iﬁ@-(éf-&%&%doxbﬁr@! R

. t. ol SOl I. | SSOI ve In
L (A A
WHYRES Mg, 01368 mmo} fvas egapted wisll 3-NePIORS:yissnkydraziste (88inh, 0083
s s ey e St il T B i e
%Zﬁﬁ FeP B SR RSt B erelgnge) GOMIH(GRED) o
E0RseAth Z58dmi 2HIVEBLG T 14947 280U BsH), Caas N, 213w, 11e), 6.97 (d,
s\), 61 19y, 801 Rd, 180 Q.01 TREHHTER (R 18] &8 cVRS, 1‘?—9'4.?‘?}({1{1‘?‘%)‘?9.95

' f unnel d was rinsed w'th'ne
?sé/ﬁ'lt-l{]%&%&d@m@?(m% %%?5%8%‘31)&8?-%'\41% vacuo to give
81.41 g of N-isopropyl -2-(5-o0xo0-1-phenyl -4, 5-di hydr o-
2, 3,6,
10b-t etraaza- benzo[ e] azul en-6-yl ) - N- phenyl - acet am de
as a white solid. 1H NWR (CD2C12) d 7.57-7.35 (m
10H), 7.27 (br s, 1H), 7.21 (br s, 1H), 7.10 (t, 1H),
6.87 (d, 1H),

81



10

15

20

25

30

4.89 (m 1H), 4.19-3.99 (m 3H), 3.53 (d, 1H), 1.03
(m 6H); M 452.3 (M+1l), 450.5 (M1). Preparation 7(B)

wore@parasd on of PCT/IB2005/001469

2- (1- (2-fl uorophenvO 5- oxo- 4,-82di hvdro-2. 3.6,1
b-tetraaza- benzorel azul en- 6-

~yl)-Nisopropyl - N-phenyl -acet am de Fol | owi ng the
' pr ocedure described for Preparation 7(A),

2- (4- et hoxy- 2- ox0- 2, 3- diPiSRATIIPBTLY]
G éghr%bﬂbﬁ\?—%@brﬁp\l@ﬁ ))chr b@plrwghvd?b b-pB@NYbtaAGeiAM de
(Ere ratil Eﬂenl 0.527 mmol ) is reacted W th
= rrg, 0. 527 mol ).
Purification by nmedium pressure chromatography el uting
with a sol vent gradient (5?2 to 3% MeOH in CH2Cl 2)
4

provi ded 180.2 ng of
2-(1-(2-fluorophenyl)-5-0
aazabenzo[

e] azul en-6-yl ) - N-i sopropyl -acetam de. 1H NMR
(Cb2Cl2) d 7.73 (m1), 7. 791718(m 8),
7.12-7.00 (m 2), 6.83 (d, 96(m1)423(d

1), 4.06 (d, 1), 3.80 (d, 1) 'N(d 1), 1.09 (d, 6);
M5 470.3 (M+1l) 82Prepar at f@ 8(A) Preparation of .

2- (1- Cvcl ohexyl - 5- oxo0-4. 5-di hvdro-2. 3. 6. 10b-tetraaza-b
enzor el azul en- 6- vDN-

TRORRRY oD BRI NG i b Berdolbi) 2 RBELAM JRNTpRpyN-

| ut
PP R (PrewiyS(E) @1 168,017, melin 94k SLAeR e ided
-txerm)lo(demewanaade (27.28 @B).19610Q) ingne Por@md TheodagtidnrwaBbEatéd ©

f e@tnr‘ﬁ@d&o@@%ﬁs N%E'réa@@o@v{/ cgbllad tol?on%m&graﬁzgand the

-dihydro-2,3,6,10b-tetr

reacti on was tirre m nut es,
|r%raovleg in \Twéo gwa aQ off-white sohd The solid was dissolved in 1 L of

bmmpmnblcm_smr apy brghhi¢ Soluteh hax waged wilh M1 3f ydt)ratac slbE0Dge
(sg uﬁ&ggl%g)eg) [?_%Mn@an& JVQZ drﬁ@’ovgr l\iga7§0 mﬂ?é %eﬂh@e%lo‘id&s&ﬂ‘t%n was
was added. t1rr om

e reactli on was
tddvip@ Vit 31 fauplyplupg ofhmaiiy t%‘a@“!d ielheft @G thg respitng salutionas
aﬂh@atdéiedim|VH&JOQ@IOW&SIUH@$:BMQV¥ wiite EbI@AE predisidate. The precipitate

molﬁgtgdggg% e(r"edzqns %ngg %ﬁﬁ/gsenrgsgd h&'\’ﬁg%) but¥l ethar The

t ered a conc
m@m was diee fyaeus te Bive Bt bg pidpisrrepyridrexan prnanal 4&'?315'036#’\‘!
o D6l i @btr a2 Y& 2N FazliBn-BSH- ARSI BckEIYe BE M6ile dofid. 'H NMR
e85 2 ity P 205 g 1 8275 4067100 Wy ST .
HeR9 0] #1)ag.09-889 61y3H) - 63 (ot opIA (TNBHE MEASRGX Y+ by #50c (M-1).
3-vyl ) acetam de. 1H Nl\/Rp(rgmta»‘ﬂb)S 11-7.48 (m total

( ) ) ‘ 4.12
y 4 -x dro:2 p‘: ers enzo[elazulen-6-

3'(m 11, 2.20 (d, 1 "2, 03
]Fo%v |(gm1e Meduﬂe o@gcr{b@d fo? b%par%hcﬁfb A)n'b é@gb'lo -2’3&)0% 34&1thFB

benzo[b][1 4]d|azep|n -1 W) N- |sopropyl -N- phenyl aceiamlde (Preparation 5(B) (200 mg,

0.527 mmol) is reacted with 2-fluorobenzhydrazide (81 mg, 0.527 mmol). Purification by
medium pressure chromatography eluting with a solvent gradient (CH,ClI, to 3% MeOH in
CH,Cl,) provided 180.2 mg of 2-(1-(2-fluorophenyl)-5-oxo-4,5-dihydro-2,3,6,10b-tetraaza-
benzo[e]azulen-6-yl)-N-isopropyl-N-phenyl-acetamide. '"H NMR (CD,Cl,) 8 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,1), 3.80
(d,1), 3.58 (d,1), 1.09 (d, 6); MS 470.3 (M+1)
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Preparation 8(B) Preparation of
2-(1-cvcl ohexyl - 5-o0x0-4. 5-di hvdro-2. 3.6,1

w®mosetaanza- benzo[ elazul en- 6- vD- Ni sopropyl -  PCT/IB2005/001469

N- phenyl - acet am de Fol | owi ng-83e procedure descri bed
for Preparation 8(A),
1-cycl ohexyl -4H, 6H 2, 3, 6, 10bt et r aaza-

-benzo[ e] azul en-5-one (Preparation 4(B) (640 ng, 0.226

nmol ) was al kyl at ed wi t Rreparation 8(A)

grad| ent (CH2CI2 to 4% I\/le()—| in CH2Cl 2) provided 668 ngy
of

2- (1-cycl ohexyl - 5- oxo- 4,5 | h drle-Z, 3,6, 10bt et raaza-
benzo[ e] azul en-6-yl)-N-iso -J\- phenyl - acet ami de.
1H NVMR (CDCI 3) d 7.62- 7.31 , 4.93 (m 1), 4.10

(d, 1), 3.91 (d, 1), 376&@3? 3.45 (d, 1), 2.85

(m 1), 2.19 (br. d., 1), & 2), 1.69-1.1 1 (m
7), 1.06 (m 6): M 458.4 W,@S-So 4] - Preparation

9 Preparation of N-Benzyl - . 9-di fluoro-5-o0xo0-1
-'phen yl -4.5-di hvdro-2. 3.6. ’
(b-t et raazabenzor ei azul en- 6 v p- N-isopropyl -acetam de

T a@oi6tInWk i @ptidhexyKkiVBB-2 D6, PoMeirdbzd 10EnzofefazBleis-one frrération

uor o
?‘{Egﬁpoﬂﬂg %%’ﬂ-mfl ?d[g&ggg mq‘é? Er(ggi'v 5 %%dnezd SLEE RGIMH: & Be
ORY2paclt Themeat{iq) wistiedyat 08C for BRrminptes rwadivPoIER D -#3°C)and 2-
WbﬁwofbﬁﬁsﬁrbﬂﬂN efHoky- Mamastyu)qzaame (B2 paFhitAl1@S), (10¥a8g, 0.372

 RPBLTONP 41 mPoHs HERE 55 GApPn aBRe i dbrop apaErale iy 24 hanc

weilufed . vOth gyater.. DhenanoequsisplulivFvas 2@ shdd) withddOAcl@e)d TheT¢panbined

6%@&& g&m.owweéfdhéa %s@b néggagnﬁ %nc%ntlfh@w $h@r@9.d@4 w£ Pied
nperature for 24 hours. The acti on was

B FROL4™ 3195518 CHETFIeF OB R WAL BOVIST BB EL B Ehais 1 hexanes
veloscEt Gt )ho Fo@ie 86 13%ng ofTh -aydotiexpesdoxordgfiadinyirs2B.6110oNns

&a%ﬁ Qaﬂletn WN ﬁg?f()éy)f-}\l 6%&%%-&%%%9—30&5\“ c!et & IQIQR

n concentr at e%-
PG Bogr g é%%?'i‘h@%’f‘f?"ﬁ es%ﬂy%' t’*)g‘rgﬁd%ﬁ‘f') fd%f@lzﬁ)
B2 &/sNE BlE5i(t) J6H3 6P 29, tai ow), deid (&, O, g. sef(m 1H), 2.20 (d, 1H), 2.03-

gl'sg?ﬁ?(-!) ‘Zﬁf’(@kgﬁgiffﬂéﬁrﬁ%{ ?é’g)z(‘a enzg_[‘h)ewl, (it /6H); MS 489.4 (M+1),

é3a%(M-&h- 6-yl ) - N-i sopropyl -acet ami de. 1H NVR ( CD2CI 2)

d 7.60-7.17 (m 11H), 6p7eﬁoa(aﬁonm) 4. 85 4.38 (m 4H),
. 60 1

Following the procedure described for Preparation 8(A), 1-cyclohexyl-4H,6H-2,3,6,10b-
tetraaza-benzo[e]azulen-5-one (Preparation 4(B) (640 mg, 0.226 mmol) was alkylated with
2-bromo-N-isopropyl-N-phenyl-acetamide (Preparation 1(A)) (680 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-oxo0-4,5-dihydro-2,3,6,10b-
tetraaza-benzo[e]azulen-6-yi)-N-isopropyl-N-phenyl-acetamide. 'H NMR (CDCl5) 5 7.62-
7.31(m, 9),4.93 (m, 1),4.10(d, 1), 3.91 (d, 1), 3.76 (d, 1), 3.45(d, 1), 2.85 (m, 1), 2.19 (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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Preparation of
N- Benzyl - N-i sopropyl - 2- (5- oxo- 1- phenyl - 4. 5- di hvdr o- 2.

W@2@®51140b4 t et r aazabenzor el azul eg- 6-yl)-ace tarCTEB20e/@1469

sol uti on of

1- phenyl - 4H, 6H 2, 3, 6, 10b-t et raaza- benzo[ e] azul en- 5- one
(Preparation 4(A) (30.0 g, 108 mml) in DMF (200 i)
at Q0C was added NaHWVDS Sﬁl{ OMin THF, 13.6 g, 118
mml) and N—benzyl 2- bro e'?\?’f"é"d‘p?opyl acet ani de

(FreRas: -2 (325 .

Tmzd[gggjénmm\z%& %b%fa@éﬂa,ﬁ%eroom t errper at ure for 24
hours and was ute a pH 6.8 phosphate buffer.
The aqueous sol ution was washed with Et OAc (3x). The
conmbi ned organi c sol uti ons vvere washed with brine

(3x), dried (Na2s®™4) , nd concentr at ed.
Purification by medium pr urgqohr omat ogr aphy el uting

with a solvent gradient ( 0 12% acetone in
CH2Cl 2) provided 13.9 g o%@ﬁw N-i sopr opy! - 2- (5-
oxo-1 -phenyl -4, 5-di hydro-Z] 6, - _
10b-t etraaza- benzo[ e] azul Y -acetam de. 1H NMWR

(CDCI3) d 7.64-7.55 (m 2 7.44-7.08 (m 11H), 6.89

(m 1H), 4.96-4.08 (m 6H), 3.57 (m 1H), 1.17 (m
6H). Preparation 11 Preparation of NI sopro

Tl a- dehufién ofedHMDS/O BN indiiHF; 36.8 mL, 8.33 mmol) at 0°C was added 8,9-diflucro- -
R L L A

é’ra'"l(?hlp ENF420 mL) The reaction was stirred at 0 C for 35 minutes, was cooled to —

hotthany h séirio Idf Ignbamz@kﬁ-%mbﬂ-lé 5&%@&69(]3%5%@& ﬁCﬁ/{j@ g

(7%%% %tdl\ﬂ’] Kéwc%ﬁg%%ﬁhé reaa{ cin wagfﬁ ?-fjgaq g(gégdcgr nd at

ToREN iewe&atum]fov\%fsh@ts« Fher@aciipn @@lfeophe:@mtmamhtee&bmedand the
12§ QU9 2(}1utl0(1 SraBRhEHRY WitR IO AL (8% 3The)&>>nbiﬂg& H8arid %o‘ﬁﬁi@ﬁsﬁ\kérg n
he rfeaction
s“{aﬁﬁerded‘“%{'”g%“ﬁ?”e@ﬁ%?g@ﬁ@@o@ SperBe Biooida oy mechum
@resedre dhrainethgrapityeatutind ith aspheotgadient (CHOh tyets Medshie CH,Cl,)
WdviRledd GG of ﬁ)é)smzyﬂ_fl@ SRR IS Ex - El?e%/lc §&h)l/gr6 9§§ 196 tftraaza-

DTt B Db s ey HUB GG S m. 110, 675
Chroinet8o g By 4t 410 (v 1, 880 &, 38), Bants, aHpdi2end, 36L %13 (q,
MRS sb2GHRE ¥ 5(§(p3 A4VeCH in CH2CI 2) provided 8.16 g

of I\I-|sopropy N ( msthox-p}/rldlnByI) 2-(5-o0x0-1
-phenyl 4, 5 d| hydr o-2, Pyegarstion, 1qetraazabenzo[ 4

& A & y 52 t 2 ‘; 7t 2 7-19
%gazoeazﬁlgnéma tami | 4(82 (E]D 1H), 4(52 (l;? 1H),

4.16 (m 1H), 3.96 (m 4H) 7)i(d 1H), 1.02 (m

6H); M5 483.3 (M1 )
12 Preparation of
2- [ 1- (3- Hvdr oxy- phenyl ) - 5- oxo/{ 6-dihvdro-2.3.6,10b-te

traazabenzo| CE
N

To a solution of 1-phenyl-4H,6H-2,3,6,10b-tetraaza-benzo[e]azulen-5-one (Preparation 4(A)
(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 mmol)

85Pr eparati on
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elazul en-6-vn- N-i sopropyl - N- phenyl -acetam de To a
sol uti on of

WQ@2{04Aet0BOXY - 2- 0X0- 2, 3- di hydr o- benzo[ b] [ 1, 4] di BZEB20051001469

10

15

20

25

. %dl 1|_|)1
- (m 6H). Preparation 13 Prefssstionildn of
(Bremarali ;

yl ) - N-i sopropyl - Nohenyl - acet &#f-de (Preparation 5(B)

(177 ng, 0.466 mmol) in glacial acetic acid (4 nL) was
added 3-hydroxy benzhydrazide (90 ng, 0.591 mmmol ). The
reatﬁ%};‘%? was._ heated to 1200C for 3 hours, was cool ed

t § PP MUAP SR 5826100, Wag SHmeral reophiemperpiateder 34rhovescand was diluted
Thith a pis BApdosphstetbuffdruThé Sflievds! dIuBE WA vehedWwilEXBRE B3x). The

B8 Sl By T P s

weRetratgd: Rurigation by MediMO@mBessdiieichimalg SOy elating with a solvent

ggrnciernt(cnztoaazdo 1 2% REWHed@ CR4H,) %X@Ed zj 399 8f N-benzyl-N-isopropyl-2-(5-
- -5- 0xQ- 4, 5- di ro- o

SR LR e S R b it f e Tl Gl aceapidspyt YR

plEIe) O 6417 HRi(Me2H)1THANRRSE ("ED3BDP.88 (M. TH), 4.96-4.88Hm, 6H), 3.57 (m,

7196177 M8 e 10H), 6.91 (m 1H), 4.86 (m 1H),
4.30-4.10 (m 2H), 3.98 3.71 (d, 1H), 1.06

[

(B-rdéthaxaperidin-3-31)-8-(3oxo-1-phenyl-4.5-dihydro-

O3 b ab-ReaambRRZAl SRR AL Buld- acetic acid
tert-butyl ester FolTow ng € procedure described for
Preparation 13(A), 1-phenyl-4H, 6H 2,3, 6, 10bt etraaza-
benzo[ e] azul en-5-one (Pr ion 4(A)) (5.0 g, 18.1
nmol ) was al kylated with tek bronpacetate (2.94

m., 19.9 mmol). Trituration wtR_£gt20 (100 niL),
hexanes (30 nL) and Et CAc (10 ml)oprovided 3.13 g of

(5- oxo- 1- phenyl - 4, 5- di hydr N%& 1 Ob-tetraazabenzol

e] azul en-6-yl )-acetic acid =y utyl ester. 1H NMWR

(CD3OD) d 7.68 (d, 1H), 7.668A o4 (m 4H) 7.43 (m

2H), 7.23 (t, 1H), 6.99 (d H, 4.86 (d, 1H), 4.44

(d,1H), 3.99 (d, 1H), 3.83 (d, 1H), 1.36 (s, 9H; M

391 .4 (M¥1 ) , 389.3 (M1 ) . Preparation 14

Fioepsiutir 6f11-phibn M RI6OMEX @ NECRI- RS Ve [ Un BYAE A b AR aiEA 4(A)
i , cycl xane c E) xylate ﬁ g,

35980 ifimth BBl e B Fat e SR e R P2 bz o

femoly Teerreaglion was pisred @b@CiforBomiinttes andvsmsronpd6-edthaky-fidin--

qyaiitieqPleparditd NBAELY §MRID kbl Rad\BRiel ARk %%cfi& v{;éggamred at

tg{ﬁpgﬁ@gr%[uge@g&g he rgsul %ﬁ'm s_%l id was col |l ected by

i1t ratron ano was s s Afisrauiyvales Jheeaugoys sglufen was

wpehestath ateaaBlloXiyd dombaed drgayid saatiode werd GRS esgai@twatsn, dkdd

Fngsay altéred aef cohlentrateltBurfiQlisnsyyrh 3

ISP il).- IDri ?]Vl\z?ﬂg_nci'i Evdro"._ SIO é%/lé.ﬁﬂ}nm{regsgre chromatography

@_tl?%\fu}haaaszozvggtrgﬁ eé‘it gz/(ulr/lgﬂlj in CH2Cl; to 8% MeOH in CH,Cl,) provided 8.16 g

of N-isopropyI-N-(6-methoxy-pyridin_—3-y|)-2-(5-oxo-1 -phenyi-4,5-dihydro-2,3,6,10b-tetraaza-

benzo[e]azulen-6-yl)-acetamide. 'H NMR (CD;0D) & 8.10 (m, 1H), 7.62 (m, 4H), 7.52 (4,

2H), 7.43 (t, 2H), 7.19 (t, 1H), 6.94 (t, 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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6-yli-acetic acid Step A :
r4- (1H1 ndol - 3-yl et hyl ene) - 5- oxo- 1- phenyl - 4. 5- di hydro

WO 2003/16030b- t et raazabenzof elazul en- 6-yl ] - acet PCT/ER20a5/001469

tert-butyl ester To a sol uti éib-of (S-oxo-i-phenyM
-di hydro- Ae.i Ob-tetraaza-benzotedazul en- -yO acetic
acid tert-butyl ester (Preparation 13(B)) (3.66 g,
9.37 nmmol) in toluene (94 mM ) was added

1H i ndol e- 3- car bal dehydePreparatorgl2 11. 2 mmol ) and

ﬁfe%ﬁ(ah&“ ch mzs HRir Ry phaﬁmls cmml 5.dihyiRE2 8 8 A08-tcBHaieBS
te (0C 10 hours and was

FrEG at - FoonT tetper ¢ ‘%4 hours. The
preci pltate vvas flltered and was washed with tol uene

to provide 6.47 g of

[4- (1H i ndol - 3-yl net hyl englxo- 1- phenyl - 4, 5-di hydro

-2, 3,6,1 (b-tetraaza-benzofepazul en- 6-yl]-acetic

acid tert-butyl ester. M 518 Mrl). Step B:

f 4- (1H 1 ndol - 3- yl met hyl )- &- phenyl - 4. 5- di hvdr o- 2,

3,6, 10b-tetraazabenzorei ag 6-yli-acetic acid

tert-butyl ester Foll ow ng~t h¥xprocedure described for

Exanpl e 1(A), Step B, [4-(X*kTwidol - 3-yl net hyl ene) - 5-.

0x0- 1- phenyl - 4, 5- di hydr o- , 6, 10b-t etraaza- benzo[ e] az

uI en 6-yl]-acetic acid ter-butyl ester (4.84 g , 9.37
) was reduced in EtOH ( A] 3 hours

éeeeo'ufﬂﬁ'éf FESPHRY-RIS-2ft %ltﬁ’r%%ﬂ'z? “l':‘ilwpﬁn?dV'M%é”Pmpy' -

vaslyedtetaide (Aguaatis IBHAC7 hd,0)46amanddrin pleciél bxdtic atide4 mL) was

SA08Y o) ARG G AR o kbt S o

yar ﬁéwpwywyass:oe%toro% isfippratyres 284 ww?oacwfsteé im\§5uq- &b tegisue

a/abﬁlmaéce\]vmﬁdo/eetzﬁwyﬂe}(araa@ @hd hea6licd vweaarﬂltei@utwe selds@vere
|s§o}vNF r{%?aqg}t}fso {an%issgfw:@c)n %A%/éas%eds\ﬁ T qﬁgoggg%H%H) 'dried

PHYSOarmzopepntratel to poviks 244 mgqu.BZ 1-6- r{ygro(q phemq) -5-0%0-4,§-dihydro-

b6, Pbtetraaa- B&zé[S}az&é%a ylﬁﬂﬁdbpﬁpylfhﬁpr(eﬂahlrab&dmlde 3HNMRIADLOD)
-5-0xQ-1- a

}8 g%l‘f%%ﬁ}, g__p%}epy (i, 9@-10) 6. QY gm 4%62 fm 3 84 ftq@%m,bz‘?@,za‘?ga%,

brn~ o
[14), @THHA. tID|1-08(l Grdt hyl ) - 5- oxo- 1- phenyl - 4, 5-di hydr o- 2,
3, 6, 10b- tetraazabenzo[ eﬂ»,a;%mﬁ;yl] acet| c acid

I ert bt ol l 5; t- 5 é 4 7. _’_} ,'3%321:)0'6; el la?_f Qg'gi%él |aééi%éé EI) -acetic

id tegtibu erat roomtenperature for 8 hours and was
%e%%gttﬁ@&s&du@ dé8GHEd for B sreﬁndg@\ V‘@ﬁweﬂ&ltﬁlﬂcérwlﬁﬁifi'mb
was stirre

R L %?%eé?@paé%o“r"i b ) A ermellliyiaipa it ter.

Wwityhordrh@cCethe (RPOWL AS.Pmd8l).J rinfation with Et,O (100 mL), hexanes (30 mL)

%ﬁ%é% ﬂjjrm_) p$o c{?%t@%lo} (550xgxlophl,'n)m3%r5(ﬂydr% 253 6'1 5}}’ erQazg
tetradaza
benzo[e]azulen -6-yl)-acetic acid tert-butyl ester. "H NMR (CD;0D) 8 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 Cyclohexanecarboxylic acid hydrazide .

To a solution of methyl cyclohexane carboxylate (12 g, 83.9 mmol) in MeOH (50 mL) was
added hydrazine (5.3 mL, 1.67 mol). The reaction mixture was heated at 65°C overnight.
The reaction mixture 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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e] azul en-6-yl]-acetic acid. 1H NV\R (DMSO-d 6) d 10.79
(s, 1H), 7.70 (d, 1H), 7.54- 7.38 (m 7H), 7.26 (d,

wdbkdosnveol¥ (m 2H), 6.98 (t, H)] 6 88 (m 2H) PCHIE005/001469

(d, 1H, 4.49 (d, 1H), 3.82 (P 3.59 (m 2H).-oo-

Bi ol oqi cal Assays The utility of the conpounds of the
present invention as pharmaceutically active agents in
the treatnment of netabol] ¢ dlaﬁ‘gaégs (such as are

parti cuI arI y
7. edjh p abtd

nentl oned her ei nabove) |

. qenﬁd@aﬁm%éncojmdt he pr esent | nventl on i h

conven4| onaI assays Iand5t he in vi t ro. and in ¥ vot

rearse]aduesneby]- atclatii: agitteryba tyl steof the conpounds of - the

plroe‘i&mnorll vag B;d P ghétﬁlrl}]? glhﬁ)%r? %rG%P%tFagzat l!;ls%z 'ah}fénté g)sacetlc

nown conpoun e resu aH
el tﬁfselftxlles%ﬁpf%’étaé?f}ﬁ HBW -2k Agé mrerlldn @'uerm 4 mL) was added
cnnpmdsaramd&wwplee% 1{ Ajnmbl)2lno pigentitieq2 T8 HILEZB. 1 MmblEThe

15%9 sohe%( % 89\ ﬁ&ﬁ%tf‘g? houps aqtd %Lgt red%IP oomqemperature
YoVt RIS TPt Al e e

tfﬁre24rttthgeﬂ@fpr¢qmﬁt\ea@é ﬂ'terqcoanﬁfmatsavaa'tﬁgut'th M@nﬁm mrndeerG 47 g of
tlne I-Cﬁ&QBtylrﬁ)élﬁyléhfe) §-b)1-psH94,5-diRRIr6-0 BIBOI0BEkSradta- benzo[e]azulen

ab d he CCK
PR ackikply 330 MBS BN, beg bl on - and the

ECSO val ues for functional CCK-A agonismfor these

)

. @é@@qﬂdﬁt-M@&I%ﬂﬁr@&%ﬂ-&(oblepﬂeﬂvlhrsed|r'iv%R>g§3 ghod-fepgaabout

0 to at%o t 1000 q tun er the condli t1 ons of that
eceptor Bi ndi ng Assay To

‘ d?evtl@rvlmg the plvcertirendpserfoed fur Eyampe MAd HtebsB, e (1él-iadd ayletkthylene)-5-

UskbAhBRyIR ﬁjm&o@r =0 %bggtrgarzg %%&@IH\ B-vh Q@étlc W& fert- butyl ester

stabl transfected and ETGSSIH el t her Qnan or rat

HR R $¥cBpPYas Eeayqed RoDFd P BHEFAPCE- Fhedhsidfevas
TisAbivéd ia Ek0AIfand @lab wahed péth keddongNE Al [ 1x) artd HHBO OIXp Taé organic

AngtlgrRX/aSSdn% mgzﬁé‘,t) %ﬁtéreéé gﬁd"(?b“@%%'a%g td ;Q rfﬁ?%@ﬁﬁ of ]!4- -mdol 3-

SR o WU G- GhTP- 26364 Bl el b TS Erid eogtspci
-b\lifi/l eb@ac 't NIR (DMSH- dypd Mb5 tceup)eptssn 38%mnmH)Nt.27 (m, 1H), 7.18
"JIW ) é‘bé‘gsm f)megsrgr{ﬁn' by 5‘9? ﬁ:“ )Dgat’%gt{ 1%{%3%‘2 W”?@Z?.sé ;bﬁ,gH),

e |2e rmg
nh@(élg"ﬁnd unl ysed cells were renpoved by
centrifugation at 1000Xg at 40C for 10 m nutes. The

o ehren spun

rassz t-rzu‘ ®-\llracatica 'dbl nd| ng buffer (O v HEPES pH
7r04a soﬁ;tsaﬂ\/bfl‘[@@HZind&-ix%m@tAyN%leo 1phEMi- K@lduhy&rolﬂ\é & Tthretrdd29-
r%nﬁoé%ﬁuﬁez I] acetlc ac:cll(gert-gtﬁyl ester (9%8' tg ?Qcmmol) n ét%dﬂ 27 mL) was

added TFA (9.5 mL, 0.123 mmol). The reaction was stirred at room temperature for 8 hours

aaza

and was concentrated in vacuo. The residue was dissolved in CH,Cl, (50 mL) and Et,O (15
mL) and was stirred for 24 hours. The precipitate was filtered and was washed with Et,O to
provide 2.33 g of [4-(1H-indol-3-ylmethyl)-5-oxo-1-phenyl-4,5-dihydro-2,3,6,10b-tetraaza-
benzo[e]azulen-6-yl}-acetic acid. 'H NMR (DMSO-dg) 8 10.79 (s, 1H), 7.70 (d, 1H), 7.54-
7.38 (m, 7H), 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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wddos(iRiogs ce). The binding as

ng/ M aprotinin). The protein concentration was
determ ned using the BCA Protein Determ nati on Assay

?%\é was per f or nedPCTITER0&B01469
well format using 5 ng (rat A receptors) or 10 ng
(human CCK- A receptors) of nmenbranes in 200 m of

" bindi ng buffer (described above) per well. Unl abell ed

CCK-8 (Sigma) or conpouynds wer o diluted in binding
buffer and 25 m of eatﬂ—\%%@%ds to the assay plate
so t hat Théetility of the@bmpamndeofttnegressnt ineantien agephartacatically active
Q%e(?%sl' etle%@r'féﬂof%oﬂﬁﬁ%ﬁ%@@ch%%re@hénﬂ&&@ h%ﬁém%bc?v% AM

er and 25 ded to e (fi nal
@@ﬁ@@ma‘rtqua@hm?@mglg (tbmhum% l%lg%né%psﬁt% h%(l‘.“élty of the-
coapuades trat pr@etentaﬁ)&&»cfron cﬂr&enﬂbmjtae@ywrtmhg@mwoeand in vivo

3 hsaellﬁI & cr,x_b'\? 'B&B@C% JcbéF 5 gy BESpr ?ﬁ&@ h%gr%mré&? 'tH%gacﬂvntles of the

ster
porapoemdﬁ ef theqrpsentipyepliaffan B 6aBRALHvi rhﬁh?)aoy%'?safj‘"%‘d
W PR gIMT ﬁ@re@@lsd)f wasdcdmphifisdns R QselviiRERrmbinghbsage levels.

gﬁ@ F?{@’Jé%? Plés A¥ eat{;(g% irl]vfal‘% ag%ngWﬁEA C_Id%_hgceé% 4%(@5 ilFAssay

wbmntmeneepmf ammsb eadues mﬁ@smr@w&n@ﬁ Wer tpupd forkg in the range of

%é\%t&ﬁqo RIS tab@oﬁzsm BndePthd @ERAtIBHEIEF trta(EEQsay alThe somgaGKds of
Rece

5@%{}1 gs? ‘lr (él: ?Q%v? )(\;vg%fals?gﬁ%%lﬂ g1sedc,eéCK§ !:ieg:]lent%r y naP/(%%Ly described

\walswnaralsher BC, baluestier fiicliePRI CEK-Aqoomer far @esﬁa@nm’gnﬁl vmr%found

rt@@éjlﬁ the r%qeeo? Hbrﬁ%b@?gb ﬁl@% %upmo@h MQRderShEEBNYRLAR, of (A assay.
CHO cel hat bl. d |tfr1‘er human or rat

CCKArecepto .' g ) Receptar, =2Ht t om
pol y- D I:l‘psﬂeleen|cmb|hd1m@affmnatoempalﬁi,d@@ereweisaysd uging@embranes

e%'a)‘zéglf %rcﬁ-lcplcéﬁ% 8dt REE s¥Bl kra%&téﬂlra‘ﬁmxﬁéss%ﬁ Qfther RUMSAE: rat

Arter renovi ng medi a ve
|CSA A EECaRteTh CelbmpmbraRgs WEES Preparediqpong o4t flas 8§?ﬁ @Y%‘g}%“"g

(cMnd £ 600Xy aP4°Clhies, mibutgeare r&¥spermingiid t @i haagenikatize bduffer (1 mM
ég'ﬁa ngf é&fA (43 QY( (ﬁ'brlra] b.%%&n‘é eq_l-g?ﬁ“ 1‘66\5@1‘3?{ j'z'éw‘i\l&m% 100 pg /mi
Gadir&n, Gippim! Guiepting i/ mi@putieinge 6ft¢,t S{BiIEce, oralOcwp e e cells
LRrd ﬁ@ndﬁ@ﬂk@d@ﬁﬁw%[ﬁfun& ﬁdﬁﬂgéMf&'ﬂ@%uclg h8d G ded cé‘ﬂ%rvﬁ—:re

i ncubated for one ho tes
B eeABE EerTiar o OLBiaL D et afe b
Qransfemgaiol nelg tutle ko e spunEL290R0p af 4°Erfor ZDheinutdss The pﬁtﬂﬁt was

QQQEF&\QQPR%'M b%ﬁg%gﬁe‘??zotrﬂm’@@é H ﬁh %Smfén(?wddeaﬁ 15 rlﬂﬂ Necl 5

firnal concentrati on range was

(oM K, PRI T <108 M oe o miines | BB LR Aty e REp . ©

ggﬁ‘ﬂréB@%uBr T Préeih Waehiratib® @ds ddiérakiRd Maih@the BCA Protein
ts (274 325 gns) were acclimated to

Sreinn sy fertef

, The binding assay was performed in a 96 well format using 5 g (rat CCK-A
receptors) or 10 pg (human CCK-A receptors) of membranes in 200 pi of binding buffer
(described above) per well. Unlabelled CCK-8 (Sigma) or compounds were diluted in
binding buffer and 25 ul of each were added to the assay plate so that their final
concentration range was 10 pM to 0.01 nM. [1251]-CCK8 (Amersham) was diluted to 0.75 nM
in binding buffer and 25 pl added to each well (final concentration is 75 pM). The assay
platés 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% PEI) and washed with cold wash buffer (20 mM
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i ntake and | ocomptor activity assessment system
overni ght. Food wei ght and | oconptor activity data

wowes/100B4 ect ed by conputer acquisition in 10-PCTIR2605/001469

intervals. Imrediately prior-8b the start of the dark
cycle on the second day, rats (n = 5-7/group) were
given a POor |IP dose of Vehicle (propylene gl ycol

m/kg + saline, 8 or test co 9
ﬁPESrﬁ mMquﬁ'@pﬁlné%b'a@u %@M KGl BmM 5% r% 881 4§e")ﬂe" ‘i‘dng%t‘ e
bﬁfe@lﬁ@re\/@ﬁntﬁ@ﬁy the meidx EDIMicrbbita frarh WaNiaa PDattewere Badiyred osing

BahpLd AL TER A OUR AR EQTBALEd by paired t-test to

FStfcar S|gn?f|cance bet ween groups.

Mouse Gal | bl adder E&K{RecepjonkungtiongdA§Sa¥57B| /6J i ce,
appr oxi Felyeledmife Mﬁ‘(ﬁ’lkﬁal Bhchist &@K/iﬁy df asheslindx Ealdifm Abiligation was

and then o m ni st ered

mgtawe%ty tpefldéé /fgjo%eﬁ%né?p %%{éete reag%rnlglgleéu d& Dﬁv'\(}eeﬁq(foé‘foéat'on’
Sluneyvadenal A)pn Gb@loeilﬁéhglsy?@tvlekﬂew eeithea hyraar @ ry {CCK-Aregeptors.
W@aS n%%hi\ﬁ l H‘lé?:klgﬂgé\téﬂosgrﬁ {pﬁlg @g_e)@ine CliuRe ﬁlatgdm 1000 séis & 5008 nfebium
TIPS GRS NP A BT g d e %91 & X@ oG et o
iz wirs lbadidivoth .30 Af e weBE Fidorutet $oadind dyeniMotecular Probes, Eugene
gﬂ?sﬁ"{ feeal s p d_lM@ PF!fe? %%‘ ddicOfrdYe&h \HogAhank's Balanced Salt

['ocation an ers were_ renove
PR AR B S R T R e
R cdRiiRPro PR dfuk R fkerlidstrictiens, Meddellg were I ulecEfor one hour at 37°C,

858’”38%‘?%?'%%% R R e et
feompainds @ilujed(in FLIRR dpféarnThap 1gpl o}(eaqb coEpgﬁ’g was ggged to assay

p&@&%mﬂklf&(al cShdBniPation Ringe Mas 1(W!1M ko d.Orenip padritsELIPR ahalysis.
e N at the sane

tﬁcme"aé’d‘?a Wﬁfe qeeeé@'f’e%\’]séﬁgoga@%fﬁ% el S%Vﬁre Rl is selected
fromthe group consistingEeddlnake CG) al kyl ,

h'aLO S UWIé %g‘é@g([% r%%gml@éb gmsﬂ@ré%&)@lat@&' toAdH du@mated food
gt % and dasodta Ao g x{ qg( b wghhibeomot
gk 470 G5 AP RY AT ST TR AT PFeroHLy ot WehEanfocomotor

WV alekeydotigctdiety epmputsr acdyisifmatine f @ eoinpte-im¢@hls. Jmmediately
S}?J t@(r{e starfof ﬁ\e dafk ¢ gf@%m%fs@éhnla%} I {ry= QV/gifoMH vyere glven a PO
dr P dose of Vehlclee rp?ocpylene egcoI 1 mi/kg + sallne 8 rﬂJ?ng or tesp compound ?’1 12
mg/kg in 1 ml/kg propylene glycol + 8 ml/kg saline). Food intake was monitored until the
following day. Data for eachv treatment group was compared by paired t-test to determine
statistical significance between groups.
Mouse Gallbladder Emptying Assay
Male C57BI/6J mice, approximately 8 weeks old, were fasted for 18 hours and
then orally administered vehicle (0.5% methyicellulose/0.1% Tween 80) or compound. A
vehicle of ethanol/propylene glycol/H,O 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 ml/kg in i.p administration. After 30 minutes, the mice
(n=5/treatment) were sacrificed by cervical dislocation and galibladders were removed
and weighed. EDs, values for gallbladder emptying were determined by Graphpad
Prism. All treatment groups were randomized using the program

www.randomization.com
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fully saturated heterocyclyl-A(C 1-Cb)al kyl - and a
partially or fully saturated (C3- C7)cycloal kyl (C

wd 208 adoBy| - and, when neither_of R6 and R7 i SPCT/IB2005/001469

phenyl nmethyl-, R is sel ect ed®¥rom sai d group and a
partially or fuIIy saturated (C3-C7)cycl oal kyl; where
heteroaryl-A is selected fromthe group consisting of
thienyl, thiazolyl, isothigzalyl, indolyl, 2-pyridyl,
pyridazinyl, pyrimdyl, ox |, furanyl, imdazolyl,
Verexazwinydd,is:qui nol i nyl, isoqui nolinyl,
benzot hi ophenyl , benzof uranyl, -pyrazi nyl and

pyrazolyl, and the partially or fully saturated
hetbr@é?ﬁwéwﬂffgmgﬁﬁéated fromthe group consisting of
pyranyl, norpholinyl and tefrahydrofuranyl, and where
t he aryI heteroaryl-A, partfjiallyor fully saturated
heterocycle A or partiglly Iy4saturated

cycl oal kyl group or yor R up is optionally
substituted with 1 t|p 3 sybstitu 3i ndependent | y

sel ected fromthe gmaup si sti/ng of hal o, .
(C1l- C3) Bl kOXy-, hal osuBstit Cr C3)al koxy-, -OH
(G G)alkyl, -CN and hal o- subst¥et uted(Cr C 3) al kyl -

R2 is -CH 2C(CbN(R 6XR7) ; ¥ R3 and R4 is H, halo
(CrC 6)al kyl, (Ci1- C6Ja|k6ky of a partially or fully
sat ur at ed (C3 C7)cycl oal kyl and the other of R3 and R4.
is -C(R8)(R9)(R10) ; or R3 afidl R4 are taken together

Lihefetf A= GHR El-é-ndaG arle .ndesafaemﬁ%&dasswdadapendent Iy
selected fronwt hmgﬁ| onsls

( C1- cavgthedgisot %ﬂ two ehk I’]ngd ?nade Nghs samﬁéme and

m&leaeoamdfﬂ%?ndcsns(hcs C6) aI kyl or a partially or fully
satur 6'4’%4&&&@8%‘@/&&9@ donlistR ?@f (e Eatli??ﬁa@-fsuﬂgﬁtuﬁe@¢ R7

ph t tit
Sisbor dieho S talapetiGete FIEBIEe (S AP iy dCr
QQpaskdyBmino(r, af)atk@H,aryl, GNI(Chak)alkyHh htterosnybs thetertaedtA (T -Gg)alkyl-, a
4; ﬁ% }(% mberQ@}za%tiéﬁggrtfhﬁ)}s%%%eoqelerﬁ):lglAkQ%yto 7- r(xé;hbe;‘ed partﬁlly or

gt netey s e U e FRTPIb St B g et (o 3
THgibdIkIR0L- se)mkyﬂeape nienhbijhesa REahe &’ kipbenytninghyyr Rlipselected

TR b Mo gflteny oy B OE hodlbal g

( C1- CaVheradsiyoaryldyis prigciaddearythe efoee;ﬁ?f@ﬁm qf ”‘s‘iﬁ‘bﬁ'si“latz‘ﬂli/'ed

ViscItrhazlalyt thddlyis2pgridill pyeiBdsnyi, 6¢erp@;ud>&5uolyy fs&lye ahieskofy), BBXazolyl,
consi

hogrnSQrgB Eg? noh ZJ(eEIzo%nopEg Enﬁo%'\!anyh 3yrgzmyl and pyrazolyl,

hal o- sandhei namaésdcfr@rll@%@tun@tﬁweterqcm@\ﬁaﬂel@med &Ag the group
(@nélst@))ﬁﬁym&wmorpﬁ&ﬂyl‘@h@[&bﬁyd&ﬂurﬂnyjﬂet eroaryl-B is

f ﬁ: Zcz:f)e]e |V\}chtraroe§tbet ?Wlar%éerﬁ)ryl A] g%rhaﬁty:gggl,l iﬁturgaﬁﬁé/tgrpcycle A orspartlally
ar fully paturiatiyt lcyclgaykyi gndusbydr portisract @l gydup i eptigmafly substituted with 1 to 3
| Wb SR %RlsYhdepdrn@Mti&8le¥ikd from the group consisting of halo, (C;-Cs)alkoxy-, halo-
substituted(C,-Cj)alkoxy-, -OH, (C4-Cs)alkyl, -CN and halo-substituted(C4-Cs)alkyl-;

R? is —CH,C(O)N(R®)(R);

one of R® and R* is H, halo, (C;-Cg)alkyl, (C1-Cg)alkoxy- or a partially or fully
saturated (C3-C;)cycloalkyt and the other of R® and R* is -C(R®)(R®)(R"®); or

R® and R* are taken together to form =CHR";
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pyrazinyl, pyridazinyl and pyrazolyl; two of R8, RO
and R10 are independently H or (Cl1-C6)SlI Kyl and the

wobdenios4 R8, RO and R10 is ph{;ﬂyl, a parti al | pCDIB2005/001469

fully saturated (C3-C7)cycloafkyl, heteroaryl-C or a
4- to 7- menbered partially or fully saturated
heterocycl e-B, where heteroaryl Cis selected fromthe

01 0UD B0 el 8P e ARk oo

4 tﬂa‘phgh'yiNHzﬁaqlt’N@i ly or fuI |y saturated cycl oal kyl,
het er @aE ¥ RSGn@IR” RALL- cg&kw o4 pdritil ¥r ERtsatupdi@C.- c, Jeycloalkyl and

TR 6 % SR R heenceny

seleeted @@mthe@rmmmngxﬂtwy -Obnses thateghatd- SL(b@I'tUt@ﬁp&pk)@‘X)ﬂﬁ halo-
subs@ﬂuted{&%azaﬂQk& (T @931 nahﬁd q”t%f&'lk%xﬁ%enylmethyl in which the

hal o- sup

al
R PRy AP SUSU AU e RNy e o
hiet grouparopisistiGg of -Oid, 4EN t faloZsubgtitiied(@ dCHalky- bdid-yubstitutediCh-y

faH(B?J gﬁi? {@t@e ﬁ(ﬁyf lo? h&erompé Spt!a%lﬁr ?t%ﬁnﬁﬁkdadglthﬁ t? 3 substituents

ecte roup consisting o
|qp§5¢nd3nty|seleptﬁ@ggra| e:.g_rchp consisting pf —§Nylpalodﬁalo substltuted(C1
‘Cem@n el d! suBstituyd d(C S@y) dikoRA £ITYHC, )aladrahd &3,1Cs)alkoxy-1dnkdwherein said
f Wa% EQS &Ye%l %Jo;%yt‘le %rggog e?%rn%/; lof tﬁeﬂYl t%ﬁ‘t@ &Eoltr}(azgryl

sat ur at e het er
S%B't‘?"f‘ﬂt @ity Sap1foRY 'é!‘o%(‘@)dy‘vmaﬁo‘l‘ fuigng, igigeER Yl tispxazod,
|p|9,d@,pgartq,aﬂgzkny|§\alp9@w¢ fromthe group consisting of
(Cl- CGJal kaX 3 aate E“’gr%ﬁsieé)le&den% or (Cg%)Hn’ﬁl b %hezoﬂ'efofaFEEng

hal o- su%st i t'u

&@od Bptl%\meeyls@pamallhelrfeldyfsattaatgﬂr@dﬁaﬂgy@fa'kglaheiere@fw;ﬁaerrﬁ% & 7-

S@n%e&@'damaw or full§ 94tMale8 heterddydit- B lveheR heldtbalyl OEB&LISH from the
sai d 0]

SFouR s nd prfey Ep nfitanf rigeol . SRR P ahoray
deidipherd!, ipartiallyar fully satgated cysivalkpraltaterpargdl drypadietyeqy fidlp saturated
Sr@letroc @@Besoct t.o@auy JJb%mGt@ampemgonoa‘torﬁ(lsmm ﬁo@rsugstlg(tﬁnt\ﬁh' ch
o gRE SgPtR i et SRR 160 P B0y Ch Sy ORg
AHR4tramole and kheln-stilojeteld6l:-Qsikory-mandCHR 1 1 ; RLis

sel eCtF?OHsf H:Qm ta%@rt.Qlfy%'r'ﬂﬂ&Qﬂ&éé& F(f‘agZ7%ch$§k%/T hgt@)o% ¥ lor a 4- to

CF3, en I"(d teroa
ﬂe’f‘%??ﬁﬁ?%a”ﬁb@f f@ygjifg[q@q he eroci;y%/[e B; where %%%&I&jus selected from
plaer groadd doyisigting fotihtigl-28@ indbied- y&dndaeblac;odyazlaad&rz -y adkt 7-taindol-3-

ﬁé?@g‘gﬁg@ﬁ eﬁ@g apaué% Q{T(tgfwc%alg@tﬂé{e%agﬂ -C %r partlally or IUIII{/
ssatum@t*@eﬁrqcaee 79 %R}'@P%'&PWF uied en e@)ggn @égrl"(s) it tq&f@ﬁst'tuents
niebéiientyfseBbte@nom e grauprbedmtihgret (0iC,)alktly-i fs cs etrecORId-
féc%ﬁ‘ t%@éz%le%%g HQIO-%Utgstiﬁlpe%féﬂcaegallk%xﬁ;ra éhlél'r!wélceﬁt%glltva%ggp%ble salt
thereof, a prodrug of said compound or said salt, or a solvate or hydrate of said compound,

said salt or said prodrug.
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(C3-C7)cycl oal kyl, where heteroaryl-A is selected from
the group consisting of thienyl, 2-pyridyl, pyrimdyl,

w@yooaaigeyd and pyrazolyl; and where the phenyl PCT/IB2005/001469

heteroaryl -A, partially or9ully saturated

het erocycl e-A or partially or fully saturated

cycl oal kyl group or portion of a group is optionally

spibst |fﬂétc%ﬁl1p8\5rﬁrbfélalﬁ101 J Fethsd (ihuent s i ndependent | y

sel ected fromthe group conS|st|ng of F, d, (d-C

3) al koxy-, -OH, (C C3)al kyl, -CN and CFS or a

phar maceutical ly acceptabl e salt thereof. 4. The

conpound of any one of clains 1-B2in which each R5 is

H, one of R6 and R7 is a branchea\ chai pO( C3- C6) al kyl

and the other of R6 '

substituted with 1 to

sel ect ed @[omthe group {

F- or Cl- Jbstituted(c r

G -substituted(d- C3 and

(C1- C3Jal kOXy-; phenyl nethyl- in t he phenyl-

noi ety is 92optionally substituted witinl to 3.

substituents independently sele f Yom t he gr oup

consisting of -OH, -CN, and (8" C3) aNkoxy- or '

h@Wﬂk@Rf' W3-8, RPAAdARKd 36 detiaitih EiBihed oWh bibrfhadebticlily acceptable
R tltrents i ndependent|y selected fromthe group :

ng of -OH, -CN, F, d, F- or Csubstituted( C
r C3)al kyl-, F- or C- substitut ed(CrC 3) al koxy-,
(£1- Chraldswl ot & (Yl iy -; and wher ei n sai d

heteroary t roup consistin

thi enyineO5R gt LNGR N ﬁp>a%?xyaﬁadwypgwmﬁgandR
tQB )R )(RQ oR9 and R10 are H and the other of RS,

and Rl@énthg,te l%ﬁ'ié@'efh@rt%?dn% ifromthe group

consi st,in , ndazol - 3-
RS o oS BB Y (o A -t PISAA gy
SChpEsRyi- theteahrp A, Basrbapl-AC A0Sy W 8o T-rbénbdredpagibily ol @my S

[ elec td
s%%‘?%gd“r?ﬁ?ﬁ%%&e%\ E% t%%%é%%&%ﬁaﬁi}c%g@ly%%gﬁeﬁz o[é%c &y LA(C:-
@amg@pq rmp@réilI@O@JW&@{%@,?—Q)&VR{WMKCT%;)qﬂ(yl and, when nelther of
h@taaa Gals\phelyibehyeCREE séledted fidAesH §rogb ararphSbliyde i saturated
&% Fy i ndazol -3-yl and 7-azaindol -3-yl, said
C being optionally substituted on carbon
at on( sqheoa heterqaryld\ 3 ssigpied frerm éhetasouprvdesintingleinthiepyl, 2-pyridyl,

swheryesirddrgradipgragsipupdconsi sting of (Cl- g&]al kOXy -,
stit

P Doreine oy, ndiRl azal E- d(C
T c3) ATeBe P gRar e el g Hiwred belipelef pparany

ton &xhp edfturated cycloalkyl group or portion of a group is optionally substituted with 1 to 3

substituents independently selected from the group consisting of F, ClI, (C4-C3)alkoxy-, -OH,
(C4-Cy)alkyl, -CN and -CFj3; 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 (C3-Cg)alky! 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, F, Cl, F- or Cl-substituted(C;-C;)alkyl-, F- or Cl-substituted(C;-
Cs)alkoxy-, (C1-Cs)alkyl and (C;-Cj)alkoxy-; phenylmethyl- in which the phenyl moiety is
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5. The conpound of any one of clains 1-4 of Fornula
(I'V) in which R3is Hor (O C3)alkyl; X1 is -CH and
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-OH, F, d, -CF3, -OCFg,

12)-; andeach R12 is independently selected fromthe
group consisting of H F and C; provided, however,
that no nore than three of R12 are other than H, or a

phay ' acceptable salt thereof. 6. The

C PSR bR M5 30 BrtlerE Tsesrienapleried o e aroup
pE@qﬂﬁ‘thﬁfﬁQ:pﬁHW (G1Cs)alkhen; dneétbnhe:ry!-B)BptBﬁaIgl%fdbsiﬁlﬁnéd&,ith 1t03
pBesdyiuEmE Mdepend y

safural g& S‘?C;;"S c7) %gg?lcct)?l fﬁ_?i ll,ﬂg\%hggg&{sh@ldpcﬁéﬁ&r TéjN' F. CI, F-or Cl-
2 DT G SR érl tlpubttituta( G nCapditony-aCed-)alkyl and (Cy-Cs)alkoxy-;
( €5 Ry ey stid betiphrylB isaplettenmdrh Yheetp lebiisiktiBgloMbib i1 5. Q.-
3p§rlé?|$$9rih#{§/ﬂ$r§1 'y%gﬁgendent ly selected fromthe group

consi st i ng"of ? G, (Cl-C3)BlIkOXy-, -OH (Cl-

C3) al kif1° " aRdR: el pes H andhe ofhes obR’, RS aath@ " Rihettesoaay!-C

bselenttidcbeha broug Es SRS igbl- 3 ndah®-30 BRY 7-85airf38- 21 R7

i e | nall Yushhehituted with 1 t0°3 "
S [REPRRGRT ROTILL SRR oA i b i Do e

C@H%qegqqnﬁbs%qcte_ddq’m thep(oug-conglstingfof Qb€ 1)alkaxy-€H(dT, -CN, -OH,-CO,H,
ét:;ﬁzl)of inylF-subﬁnmadQs§¢%)MR§¢( Snd hC3) |a| koﬁyl' , (Cl- .

al kylt - -] enyl met hyl - optionally
Subt | Fut i A SR et et s PRl bt npazor oy
s¥9c7a99H3omse delgrasupbC deins bitiohalty sobstitu@ld oﬁh!’t@rb'om(sg with 1
Otb 33ubdifuehits EEbShAENtQREIEQERHdnY th%lérb%h 'c%ﬁé‘isﬁg% ¥]Y'eﬁcg-rcé)6@;8xy-, F, Cl,

SWhstAd,t u I ndependent | y sel ected from
c%ﬁi 3 '?“ﬁ%ﬁﬁ%etfﬁa?é’ and ',”tbﬁ‘?(‘“teﬁ@fﬁa)g'mﬁ PE /BRI eptically

- CFrentablq salt therenfibst i t ut ed( C 1- C3) al koxy-, (Cl1- C4)al kyl

and (Cl- C3Jal kOXy-; or a pharnaceutically acceptable
sgl't thereof. 7. The conpound of any one of clains 1-6
i whi ¢ff CRIPFUOd ShEMPNe olyfaimy dHGhEXgIaklYen nei t her of
R6 and R7 is phenyl nethyl-, where the phenyl is
optionally substituted with 1 to 3 F atons or an -CH
group; one of R6 and%eR7 i sS;a branched-chain (C3 or
C4)al kyl and the oth ?\r\c‘»f/ R6 and R7 i s phenyl
optionally substituted With 1 to 3 substituents

i ndependent|y sel ected fxom t he group consi sting of
(Cr A4)alkyl and (Cr

-; 00 3- or 4-pyridyl

' 1 to 3 substituents

t & graup consi sting of
MNal kyl \and (G

C3) al koxy-; phenyl neth
optionally substityute
i ndependently se Yo
-OH, F, d, -CF3
C3) al koxy-; or

N
(V) H
in which

R%is H or (C-C3)alkyl;
X'is —~CH- and X? is -N- or ~C(R™)-, or X" is —N- and X2 is ~C(R™)-; and
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pharmaceutically acceptable salt thereof.8 . A
conpound of any one of clains 1-7 of Formula (V) (V)

wo oshiebt X1 is -CH or -N-; and one of R6 andP@7IB2905/001469

10

15

20

25

30

i sopropyl and the other of R6 and R7 is phenyl

optionally substituted with 1 or 2 F atons;

phenyl nethyl -; or 3- or 4-pyridyl optionally
substi tasce e hiepbn@ntl ' nts independently
sel ect ed from 1 hepkar gu)ésezég%éit@ Eﬁ%gr&'p ‘I;—O,”S'%"’,g of B
- p&ﬁ-& WeXt @O Dan Yirqerp B eaneietherthanki; or a Pharmaceutically
pragoentabik sahtheesobr , t hat no nore than three of R12 are
F, or a pharnaceutically acceptable salt thereof. 9 .
T%i cog‘pound of any one of clainms 1-8 in which X1 is
-CH Rri@‘:@f‘p%dafrﬂl‘ywePf§|air8®p6®p:yﬂicrand the other of
R6 and RRTs phe i i . ; | So1H;
an s phenyd beRyYrid@tor, WHERY&IRBE S1Ke ang RN ﬁ%&’_}]e%!"salﬁ‘%ay also

(o] ' I eptable salt there
oo B R A S GRS s heupiecH. Sayricd o iy or
ofelY sRtuRtsd 4GiCamrCloalkyl isoptianaiyl suasttutedwitrot faersubdiitRetsand
Rihdegendefily lsbidytéd g the ~ it ith 1 or

e M S d @%ukxo&%hl?é &f #Jtc?’ggl’h%{)%'éoxé-r O-L?é"' (C1_

S i,tyents independently sel ected
cgﬁéﬁ(gt%ﬁg&g’f F, d, -OCH3 and - OCH2CH3; and each R12

is H & isdhphar maceutical |y acceptable salt thereof.

11. ThenEGRO@RAIR is a branched-chain (CoCralk 6 s
. yLand the gth d
N B A A R e b
i al% fPe ’%u’ ! 0 3 substituents independently selected from the group
LAsBetorch st 5ene of e auvsliand . ol LY. FORRKc A59H8Y).dc. .
eC,)8ky! anwﬁw;'pﬁ@r{y‘ﬂeﬂ%%s&tn% yI s%bsstl?dtéd \}vilt']he1r oer%fs'ubstitdent's

Tﬂg compaund S e(d) _

NTBERFIGA Hogiepedfiam theigoumcappistinglef tQH 83doREH : e biyd-pyidf
- elitinyatly eubs@tyu®d @jth 1 to 3 substituents independently selected from the grou
1QpsitRopaAa-_BRN Len: &-yI]- N- | 'sopropyl - acet am d
e%‘i% . ?ﬂ;phar' rrggéﬁﬁl’?éﬁau{)gtgﬁﬁ%gl'¥?)%wl'cB‘ﬁﬁ‘%{'@ﬂﬁ@&ﬂa'koxﬁ (€
corOLHY (G-Camfoxyn er aphasnadertvally aceemablasalt thereof.
pharmaceutical ly acceptable salt thereof and a

phar megeut,) cceptabl. e ci pient, diluent or

carri er1.,%%ﬁlsalﬂhr)é{e%wc?agfjg apy i‘gt"?ﬂ cbesity in an

ani mal R VhPReRY! s eisiiehsid waemiaithgrtog RF argl R70s pen@mieil, whre the

eyl isfoptarally subSlteERM ioblFERGREY I CRIM %%l?pf-lf et I ve
- or a

amount__of C ound of any one of clal

phar rraoc?_g it Iigscaa?ﬁllgya '_saac%%?:ffg‘gf%'rb(&? " Gaipdeyband thergher Af R® and R is
PBRPbeRTENY sytsHirien avith DYo Dsubttuentd iaddpEndantydRicRid frofthroup
Xorumtndofaray, Fndersndest] Yo - - Qr .- with the

RF 2% latyno ﬁg:?e t_hAaK 1t%aﬁgfgn/§,(e]3?3)%dé(ﬁ'dprﬁ"?ﬁ'F‘SthN“ or 3-
o }ék i Sogrlr%na{l){ ?,Hg,stltuted with 1 to 3 substituents independently selected from the
group consisting of -OH, F, CI, -CF3, -OCF,, (C4-Cy)alkyl and (C,-Cs)alkoxy-; or a

pharmaceutically acceptable salt thereof.

1-
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Ris (Cr C6)al kyl or (C3-C6)cycloalkyl; Rl is selected
fromthe group consisting of (C2- C6)al kyl,

whadosAsbst i t ut ed(d- C6)al kyl -, ((-VCral kyl am POF/1B2005/001469

di (G -C 6 al kyl)am no-, (C1-0C6)alkylam no(C
1-C6) al kyl -, di (C C6)al kyl am no(C 1-C6)al kyl -, aryl,
ary"CvCral kyl -, heteroaryl -A, heteroaryl -A(d-

C) al kW compB - er rtial or fully
sat ur at e%omt?e%rgoé%@’cgngﬁggmsq%ﬁ%%%o@ed partially or
ful ly saturated Jseterogyclyl-A(C -C 6)al kyl- and a

-partially or ful ?\sa(urated (C3-C Jcycl oal kyKCr C

Jal kyl - and, when nejther of R6 and R7 is

phenyl methyl -, Rl i el ected fromsaid group and a
partially or fully0oSatunated dCS-C?)cy%I oal kyl ; where
heteroaryl -A is sel eqt edNgm the gro@p consjsting of

t hi enyl, thiazolyl ' - pyridyl,
pyri dazinyl, pyri i m dazol yl ,
i soxazol yl, qui nol PR, R

benzot hi ophenyl, benzofu a

" pyrazolyl, and the t or fulNy sat\wpat ed
het erocycle-A is $ ed fromthe froup Bonsi st | ng of

pyranyl, norpholi and tetrahydrofuranyl, and where
the aryl, heteroar, partially or fully saturated
het erocycl e-A or partially or fully saturated
cycl oal kyl group or portion a group is optionally
stib$ichtuted with 1 to 3 substituents independently
sel ecteds fe¢iegrLRe gg4 oup consi sting of hal o,
(C1- C3Jal - ,hal osubstituted( C 1-C3)al koxy-, -CH,
(d-C 33]naeﬁ'§§f< %/"d-"cNF SPRICRYLAN-tag piaeriof B%@@(Fﬁ i PHEBY! @bliopkhy;
F@'lbﬁtg‘;teg";mr@) r@“ﬁ KRE)yImeiaeorBSoi ‘S?Wigﬂ RPRIHER Kubituted with 1
s@l2eabstithehts Hak A9, QL
((&L’-&g@]_al 5%(3/- 612 %%@éﬁﬁﬁ&;ﬁoﬁﬁ @kl,g%&ﬁﬁ"séi“%g offjCh :Oagnd -
of 3709 BACN R e (osiepgppantivyi] or i pravided: howsviey that nd mbieyhan
dfhree PER '@ dre(FCB- dphaoyade ot kydccatabid H takdaer of R6 and R7
i s phenyl optionally substituted with 1 to 3
sgubsti uents independently sel ected fromthe group
consi s Fﬁ&“el’ﬁ””‘-’ gj-f”V-OGN’f ARinD 1-8 frewtachsxitis tCH-ut ed( C
1- G6) ankyl R, and &’ assopedplitant @f(otier bf KS3ha R QPphenyi or phenylmethyl-:
(aRh o] ey - C3Jal kOXy-; henlrrethyl-inv\ﬁlcrﬂ e
tﬁae%(%ed;yals F?rg'fjaeé“%l’}‘%%%‘k?? Fyoar?éfﬂtiﬁesﬁfﬁirtef%t ed with 1 to
3 substituents independently selected fromthe group
A At ok iy MO

- 56, -Subst i e - al koky- an
C3) al Eh%’l-'? ""SEE‘hgt‘S@Piﬁ’B\"W‘? %98 [ ¥iRaeng RsisBetvrigykastionally
@;:isﬁt“?dt“tb‘“ 3083 _B@qs_titwézi;wsenenMpyemmlfmnaeé groteebrksMy of F,

eOQH.LiMP -O0 1dnB@adH R™ f: oF i

hal o- subst i tﬂztﬁgg( O o6) Eﬁ’f’ ' gﬁ’?ﬂ”g?‘lsegi'fsa{“{ FCGPRIgRIESY!t thereof.
C3) al koxy-, (CrC 6)al kyl and (C C3)al koxy-; and
Wher elThe eRmpoHTEN-PEnzB-2-B-(Sidingiot BEmEth ANS-bRE1-BRAYI, 5-dihydro-

Q,Gl@&ioﬁiétr@gzaotfenE&E]QfWénLG-)tIIPILI-%BJOWI-’acétésr%%Qio?% %Lglrrﬁ’aceutically

acceptable salt thereof.

12 The compound (-) N-benzyl-2-[4-(1 H-indol-3-ylmethyl)-5-oxo-1-phenyl-4,5-dihydro-
2,3,6,10b-tetraaza-benzo[e]azuIen-6-yl]-N-isopropyl-acetamide.
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i soqui nolinyl, quinolinyl, 3- or 4-pyridyl, pyrimdyl,
oxazol yl, furanyl, imdazolyl, isoxazolyl, pyrazinyl,
w@yoosdesnyl and pyrazolyl; or a salt thereof.PCT/IB2005/001469

13. A pharmaceutical composition comprising a compound of any one of claims 1-12 or
a pharmaceutically acceptable salt thereof and a pharmaceutically acceptable excipient,

diluent or carrier.

5 14, A method for treating obesity in an animal which comprises administering to an
animal in need of such treatment a therapeutically effective amount of a compound of any

one of claims 1-12 or a pharmaceutically acceptable salt thereof.

15. A compound of Formula (D) or Formula (F-1)
10
R2
| o)
D N
X/ AN
B
OR
(D)
RZ
\ 0
D N
)I(I/ AN
B\/
A N \
N
15 R? N
(F-1)

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;
20 R is (C4-Cg)alky! or (C3-Cg)cycloalkyl;
R is selected from the group consisting of (C,—Cg)alkyl, halo-substituted(C,-
Ce)alkyl-, (C4-Ce)alkylamino-, di(C-Cg alkyl)amino-, (C1-Ce)alkylamino(C4-Cg)alkyl-, di(C,-
Ce)alkylamino(C;-Ce)alkyl-, aryl, aryl(C,-Cg)alkyl-, heteroaryl-A, heteroaryl-A(C;-
Ce)alkyl-, a 4- to 7-membered partially or fully saturated heterocycle-A, 4- to 7-membered
25  partially or fully saturated heterocyclyl-A(C4-Ce)alkyl- and a partially or fully saturated (Cs-
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C7)cycloalkyl(Cy-Cg)alkyl- and, when neither of R® and R is phenyimethyl-, R" is selected

from said group and a partially or fully saturated (C5-C;)cycloalkyl;

where heteroaryl-A is selected from the group consisting of thienyl, thiazolyl,
isothiazolyl, indolyl, 2-pyridyl, pyridazinyl, pyrimidyl, oxazolyl, furanyl, imidazolyl, isoxazolyl,
quinolinyl, isoquinolinyl, benzothiophenyl, benzofuranyl, pyrazinyl and pyrazolyl,

and the partially or fully saturated 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 substituted with 1 to 3
substituents mdependently selected from the group consisting of halo, (C4-Cs)alkoxy-, halo-
substituted(C,-C;)alkoxy-, -OH, (C1-Cj)alkyl, -CN and halo-substituted(C,-Cs)alkyl-;

R? is ~CH,C(O)N(R®)(R):

each R® is independently selected from the group consisting of H (C4-Cg)alkoxy-, -
OH, halo, -CN, -NH; and -NO,;

one of R® and R’ is (Cs-Ce)alkyl or a partially or fully saturated (C5-Cy)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(C4-Cg)alkyl-, halo-
substituted(C,-Ca)aIkoxy-, (C4-Ce)alkyl and (C4-Cs)alkoxy-; phenylmethyl- in which the
phenyl moiety is optionally substituted with 1 to 3 substituents independently selected from
the group consisting of -OH, —CN, halo-substituted(C1-C5)aIkyl-, halo-substituted(C,-
Cs)alkoxy- and (C4-Cj)alkoxy-; or heteroaryl-B optionally substituted with 1to 3 substituents
independently selected from the group consisting of -OH, —CN, halo, halo-substituted(C;-
Ce)alkyl-, halo-substituted(C,-Cs)alkoxy-, (C4-Ce)alky! and (C,-Cj)alkoxy-; and wherein
heteroaryl-B is selected from the group consisting of thienyl, thiazolyl, isothiazolyl,
isoquinolinyl, quinolinyl, 3- or 4-pyridyl, pyrimidyl, oxazolyl, furanyl, imidazolyl, isoxazolyl,
pyrazinyl, pyridazinyl and pyrazolyl; or a salt thereof.
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