WD 2004/ 094420 PCT11S200 410 0 1 3 5 0 CONDENSED N- HETEROCYCLI C COVPOUNDS
AND THEI R USE AS CRF RECEPTOR ANTAGONI STS The present invention relates to
bi cyclic derivatives, to processes for their preparation, to 5
pharmaceutical conpositions containing themand to their use in therapy. The
first corticotropin-releasing factor (CRF) was isolated from ovine

hypot hal am an¥02§04eM20 fi ed as a 41-am no aci d pepti der¢vabmy@izsel ., Sci ence
213: 1394- 1397%ViWEHY N-HERPRORELTIH ERROMET AP ff’éFIeréEi&EéReréW@Eﬁ?dMﬁW%‘F%ﬁl ons in
endocrine, nervous and i mune 10 systemfunction. CRF is believed to be the
maj or physi ol ogi cal regulator of the basal and stress-rel ease of
adrenocorticotropic hornone ("ACTH'), Bendorphin and other

pr opi orel anoc%%@gse(,ﬂ :ﬁ%rel‘g@é vbficg ; ‘38% StJ rom tQ nterior tht uitary
Val IpiFSab 8B ulES «© SRl by BBk Prepetbigh b2 | o
St ati ng ¢ RETPGHR PEROSET AN DA HoREEL VERSSBBERPS (o be one of the.

pi votal central nervous system neurotransmtters and plays a crucial role in
i ntegrating tH&e B@H‘"y"”&"’mi’é‘rfalp?s“}gefé%ﬁ@%F)tVE?SSQOFE’é%isffO“A@ﬂﬁedi‘YQ@thQiWcﬁﬁd of CRF
directly to thienfiiehpse €l-anena apidneplide (\(slet al., Brisnse 8120 439¢dB97anB1endocr i ne
responses i derfififdat beeo found Seprothse prefednd aiprations Brendadtines xgreasdnd nnaunst r essf ul
envi ronmentd  sgenfucaioe IORF iy belieted 1o igcthe daibraphgsity@Raltregulaion bf thédbasale@ept or

ant agoni st s Nayteds SRS CH aBRMDrtiadrobi€l rase aMhctgl|l @enRiihOlYd | @ihedr ugs t hat

may be useful gdpiokBEndcb@A{PORC rlJeB%eptfaﬁéJfr&Pst%CSHt@'H bifuitshy SOLSI6f &,
mani f esti ng hys%@ﬁc%%% Bé@{kg?fw The first CRF receptor antagonists were
pept| des (see, e. %w er ‘et 31 , U S Patent No. 25 4,605,642; Rivier et

, Scien t hese es blished that CRF
recept or aﬁetea '?Jﬁ‘?dg‘f’%todﬁﬁg '%sé‘WtI "86(‘? ;ﬂ?ﬂﬁ{’)f’r&%&oﬂbﬁ\d}i SRREE Yo CRF,
pepti de PECRDPIOe RifpiE ?'§F§’°‘§§Vﬁ‘t NGUFRYRRTIIETS AOE RlayR SRR &N of  pepti de
therapeutl cs '“t?ﬂfﬂ“ﬂﬁﬁhﬂ§°qy’&(9kerﬁlf’e§’9'§l§|‘q §%€$%- and |inmited oral activity. Mre
recent |y, snalAdmipistrationobCRRIRRIreciycte #sthiin lipitsgbaYios, physiplpgictl aathendepdet ed. 30 WO
95110506 descrredpesses iderdical &d these obsepedifotan apimabexnesed to o shessiM! envifoRment t h gener al
CRF ant agemi SHccaditglyy clinjcalRBata sudgdsts thbt GRFNetdptoX antadoMsts maghrepredent néveray be
CR29; V may benftsheS@fNandfor NaiyiolR GagshBR May Be tUsergIen, thik3redient 35theor r espond
to an amine d%hrs@s%hmc%&dm% n{bﬂ%sdngzgp%kseaeﬂoﬁgﬁmwr with R29 to forma 5-
menbered ring and is -CH R28) is-CH(R30). 1 SUBSTITUTE SHEET ( RULE

o0 emerar g i %%%99%%&% RO TR0l S5 dlfg mPounds
9 if) 4% %4 vier et al gclence 2"2'1¢{1 Qétﬁ htle these peptides astablished that

CRF receptor artagonists can attenuate the pharmacological responses to CRF, peptide

CRF receptor antagonists suffer from the usual drawbacks of peptide therapeutics

including lack of stability and limited oral activity. More recently, small molecule CRF

receptor antagonists have been reported.

30
WO 95/10506 describes inter alia compounds of general formula {(A) with general CRF
antagonist activity

Ks AL

wherein Y may be CR29; V may be nitrogen, Z may be carbon or nitrogen, R3 may
35 comespond to an amine derivative and R4 may be taken together with R29 to form a 5-
membered ring and is -CH(R28) when R29 is-CH(R30).
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activity, LR4 R6 RI6 A~ Rl7 B R3~-N Y, R5 5 in which A and Y may be
nitrogen and carbon and B may correspond to an am ne derivative. Recently a
pat ent application has been published as WD 02108895 in which the foll ow ng
conpounds, CRF antagoni sts, are objects of the Patent Application: 10 NR R,
R NIn particular, RZ and R3 with N may forma saturated or unsaturated

het erocycl e, W flyoodi®y be substituted by a 5-6 nenbergd/eigiosycl e, which
may be substituted by 1 to 3 groups selected anong: Cl1-C6 al kyl, halo Cl-C2
al kyl, C1-C6 al koxy, halogen, nitro or 15 cyano. Another recent patent

application h I 21N Lch fol.l ow ng
conpounds, CR%§ %n?%gé;%‘% %e?gg:?%&ig}{@g??gg%gﬁ#gn %f%ﬁf’w% | FOUFIPFHE  NRA (CHO
R, N20 R Inaﬁgp’f’icul ar, R2 and ith N may forma 5-14 nenbered
heterocycl e, which may be substit{teq Mg,a 5-6 nenbered heterocycle, which
may be saturated or may contain ex Cgﬁee dogble bonds, and which may be
substituted by 1 or nore groups §@cp vyC3-C7 cycloal kyl, Cl1-C6 al kyl,
Cl-C6 al koxy, halo Cl-C6 al kyl REC2NC6 al kasnyl, C2-C6 al kynyl, 25 halo Cl-C6
al koxy, hyds 0xy wniBRIAOGRNY i tob DitroGUAEHR: cafbon %Q)BNRQBZW%H@ 1P bRifeaboVe
references di sghasgd conpounds falling into the scope of the present

i nvention. 30 e to the physiological significance of CRF, the devel opnent

of biologically-active small . npl ecul es havi Lgni fi cant CRF receptor

b1 nd no_act | viTeger PR CRPISstah Pas et molsped 28 WodatiBhb ool E 26) wo
2004( 094420 PCPBDE0ERD B IS Rrepnsts o At Aesigationicept or remai ns a
desirable #bal. Such CRF receptor antagonists would be useful in the
treatment of endocrine, psychiatric an eurol ogic conditions or illnesses,
including stress-rel ated disorders in @l 5 Wile significant strides
have, been made toward achi eving CRF rlegu| atijon through admi nistration of
CRF receptor antagonists, there re a~eed in the art for effective
smal | nol ecul e CRF receptor antagoni sts. Ibere is also a need for

pharmaceut i cal,, p&r@c{&%ﬁ%@ tehQ RS wiP Uity Uri% St ERund AR SRS RlterBLEIMLSL S, s

wel | as metho ns1ayrbe su s'tilrjgd 9a 5-8 membered heterocycle, which may be substituted by 110 3

groups selected among: C1-C6 alkyl, halo C1-C2 alkyl, C1-C8 alkoxy, halogen, nitro or
15 ¢yano,

Another recent patent application has been published as WO 03/008412 in which the
following compounds, CRF antagonists, are objects of the Patent Application:

NRF,

Ry N
20 R
In particular, R; and Rs with N may form a 5-14 membered heterocycle, which may be
substituted by a 5-6 membered heterocycle, which may be saturated or may contain one
to three double bonds, and which may be substituted by 1 or more groups such as C3-C7
cycloalkyl, C1-C6 alkyl, C1-C8 alkoxy, halo C1-C6 alkyt, C2-C8 alkenyl, C2-C8 alkynyl,
25  halo C1-C6 alkoxy, hydroxy, halogen, nitro, cyano, or C(OWNRsR;,

None of the above references disclosed compounds falling into the scope of the present
invention.

30  Due to the physiological significance of CRF, the development of biclogically-active smail
malecules having significant CRF receptor binding activity and which are capable of
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the use thereof to treat, for exanple, stress-related disorders. The present
invention fulfills 10 these needs, and provides other rel ated advant ages.
In particular the invention relates to novel conmpounds which are potent and
specific antagonists of corticotropin-releasing factor (CRF) receptors. 15
The present invention provides conpounds of forrmula (1) including

st er eol SONer s . B %%‘dégs and pharmaceuti cal | y accept a-eamaddodzfar sol vates
thereof W z V[% 1 RIN R wherein 20 the dashed Iine nay represent a

doubl e bond,; o) be s stltuted by |
to 4 groups J%%g% Q‘W ‘-@fﬁ th&&h%yﬁi;bg%ﬁgb@%ﬁg tﬂbl%ag for 'ﬁ"ﬁ hal o Cl-C6
al kyl , C2-C6 F ?/Iuse g ?{g?d’%‘f{"a 35‘1zj leg{g}oglc ‘39(‘@)’%2 nitro,
hydr oxy, - NR3FZESS Qﬁ'bd’@rs"ﬁss' gedPsoisrsn 99883l s hydr ogen, C3-C7 cycl oal kyl
Cl1-C6 al kyl, C1- CG al koxy, Cl-C6 thioal kyi, C2-C6 alkenyl, C2-C6 al kynyl,
hal o Cl- Cb %al I¥hile sigpifientCatrdes habk bsap, madeatoward rachiNRBRABF reguiation thRgh s a Cl- C4
al kyl , - OR3 ordhift8Rbon of IRFREcep®r dntapouge nhere re@sin€6 nadddy lthe drdiod effetiyelr ogen or
Cl- C6 al kyl ; Hhali swolacuBl €RE radelypt anthgphists Clhetb isahikoy b , ne€d fécbphaimeetical hal o C1- C6
al koxy, C3- Clomysitions!cspthinind)¥ith CRY redapbogiigonidis, lak Qell 8y MBMods BlRHGY - C( O R2;
Re is a Cl- C6tr§|u5é’dhereb\‘% feat-dor SRaniplekstless- r@&@@@rs&b&@’fﬁe{\&%ﬁhﬂn@ﬂﬂoﬁ%@é koxy, C3-

35 C7 cycl ano OR2; R7 is
hydr ogen, @Ségea"e{%ﬁj E%M?Vécjgéghﬂ%?a te‘{gd%r%geg alkyl: 3 SUBSTI TUTE SHEET

RULE 26 V\D 00 /1 20041001350
f:ycl oal ki/l CHFRQ\"‘ i C‘T Eﬁ g‘;‘ %‘?peg'%ﬁl“% Rﬁe 8gﬂh§ﬂﬁ%ﬁﬁ%ﬁyano R9
i s hydrogen, é‘?}a@?'sﬁf ?%t&PWW"eI?Ef'”@:% | ) reeploms” al kenyl, C2-C6 al kynyl ,

NR3R4 or cyano; 5 Rio is hydrogen, C3-C7 cycloal kyl, C1- C5 al kyl, C2-C6
al kenyl , Ci& COhalrkepent| inveniyR3Fvidas eopapds R foramuly(dr bg'edﬂ}g asgregifomeyc| oal kyl ,
Cl-C6 al kyl , @2d@gs aldkbarylaceulaiyGBcaplakipmgiis or solvates thereof

@

wherein
20 the dashed line may represent a double bond;
R is-aryl or heteroaryl, each of which may be substitutad by 1 to 4 groups J
selected from:;
halogen, C1-C8 alkyl, C1-C6 alkoxy, halo C1-C6 alkyl, C2-C8 alkenyl, C2-
C8 alkynyt, halo C1-C8 alkoxy, -C(O)R;, nitro, hydroxy, -NRaR4, cyano or a
25 group Z;
R, is hydrogen, C3-C7 cycloalkyl, C1-C8 alkyl, C1-C8 alkoxy, C1-C6 thicaikyl,
C2-C6 alkenyt, C2-C6 alkynyl, halo C1-C6 alkyl, halo C1-C6 alkoxy,
halogen, NR3R, or cyano;
R is a C1-C4 alkyl, -OR; or -NR,R,;
30 Ra ts hydrogen or C1-C6 alky!;
Ry is hydrogen or C1-C6 alkyl;
Ry is a C1-C6 alkyl, halo C1-C6 alkyl, C1-C6 alkoxy, halo C1-C6 alkoxy, C3-
C7 cycloalky!, hydroxy, halogen, nifro, cyano, -NR3Ry; -C{O)Ry;
Rs is a C1-C6 alkyl, halo C1-C6 alkyl, C1-C6 alkoxy, halo C1-C6 alkoxy, C3-
35 C7 cycloalkyl, hydroxy, halogen, nitro, cyano, -NRaRy; -C(O)Rz;
R, is hydrogen, C1-C6 alkyl, halogen or halo C1-C8 alkyl;
3
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NR3R4or cyano; R12 is R3 or-C(OR2; 10 Dis CR5R9 or is CR8 when double
bonded with G Gis CRIOR11 or is CRlo when double bonded with D or is CRLO
when double bonded with X when X is carbon; X is carbon or nitrogen; Y Is
nitrogen or-CR ; 15 WIs a 4-8 nenbered ring, which may be saturated or may
contain one to three double bonds, and in which: - one carbon atomis

repl aced by awpam@emyic or S(Om and - one to four cargomedsossonay
optional Iy be replaced by oxygen, nitrogen 20 or NR12, S(Om carbonyl, and

such ring nmay be fyyrthen B tldatant Qdodin. d1-£6 e y ok 6
menber ed heterocycle, ml@j}é ¥ e@suag(gtltut ggy‘b 1 ng' %’15053'#‘%[‘5'25 or a

phenyl ring, mhlc may: i s 2n i nt eger
fromO to 2. ‘rﬁﬁ c&&&p@g ?%3 ‘%@ﬁ&"‘g'%/%igﬁg 'kﬁ'n@g%g ll&’?&h%%/bg@h‘ ¥ the form
of and/or may be admi 37 har maceutical |y acceptable salt. For a
revi ew on Suitabl &%alt bydgcg;gn Cég qciogkylg$1-C§ alk)tbh%?gallg@yl C2-€8 piRynYle6, 1- 19.
30 Typically, a pharrmh':%ﬂﬁt‘?réﬁmvaccept able salt may be r eadi | y prepared by
using a desired dbid i®hydRees BL7appeatiph CHLCE akfhee-Chiblkening2-06 ekyrpi t at e from
sol ution and be col | eciBsdygyandi | trati on or may be recovered by evaporation
of the solvent. St abb 8 atddioiRon salts are fornmed from acids which form
non-toxic malts amd exaURIRRSris 8R; e ddiiyl bodal @atti @e, hydr obrom de,

hydroi odi de, sul phate,js @R%Rlﬁ%h%tdﬂm vFHeE bR boRRRA SRR Bl is c@{ﬂﬁéﬁ%ﬂmphosphat e,
acetate, maleate, mal afRged B Abex slcabbAt e, tartrate, rate, formate

gl uconat e, succi n% , @Eérhb‘ﬁa&ﬁ%%a' ate, oxal oacetate, triluoroacetate,

saccharate, benzo onat e, ethanesul phonate, benzenesul phonat e,
p- tol uensyl phonat " ngf 83[{; oni ¢,. et hanesul phoni ¢, p-tol uenesul phonl c,
and 40 iset |onatéﬁ PHaP f"fgy“"%i%%fﬁtbﬁB?‘E’a@%ré“aé’éﬂ"%'“ P¥tPude amoni um
saltis, alkali metal safteg %‘{?@W°“d&53“9hose of sodi um and potassium al kal i ne
earth metal salts suchn#dickhose of cal cium 4 SUBSTI TUTE SHEET (RULE 26) WO
2004/ 094420 PCT/ 1B2004/ 6 t36@ atamid remacadds p garbamichr S6i;@ndv t h or gani ¢ bases,

i ncluding salts of primeyy fosraamdatonys madoptidnalyt leaepfacadibyn@ggensniitdyeas

i sopropyl azu ne, di et hydraVRNS(0) L cdiedng| adistub ring My R flinHePdib&tRuited bYi1Gy €| ohexyl
am ne and N-net hyl - D- gklgaps;ne. 5 Those skilled in the art of organic

chem stry will appyecigtes g hambEBaHet@bGBE bhich may be substituted by 1 to 8 Rg
groups or a phenyl ring, which may be substituted by 1 to 4 Rsgroups;
m is an integer from 0 to 2.
25
The compounds of the present invention may be in the form of ardfor may be
administered as a pharmaceutically acceptable salt. For a review on suitable salts see
Berge et al, J. Pharmm. Sci., 1977, 66, 1-19,

30  Typically, a pharmaceutical acceptable salt may be readily prepared by using a desired
acid or base as appropriate. The salt may precipitate from solution and be collected by
filtration or may be recovered by evaporation of the solvent,

Suitable addition salts are formed from acids which form non-toxic salts and examples
35 are hydrochloride, hydrobromide, hydroiodide, sulphate, bisulphate, nitrate, phosphate,
hydrogen phosphate, acetate, maleate, malate, fumarate, lactate, tartrate, citrate,
formate, gluconate, succinate, piruvate, oxalate, oxaloacetate, trifluoroacetate,
saccharate, benzoate, methansuiphonate, ethanesulphonate, benzenesulphonate, p-
toluensulphonate, methanesulphonic, ethanesulphonic, p-toluenesutphonic, and
40  isethionate.

Pharmaceutically acceptable hase salts include ammonium salts, alkali metal salts such
as those of sodium and potassium, alkaline earth metal salts such as those of calcium

4
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conpounds can form conpl exes with solvents in which they are reacted or from
which they are precipitated or crystallized. These conpl exes are known as
"sol vates". For exanple, a conplex with water is known as a "hydrate".

Sol vates of the conpound of the invention are within the scope of the
invention. 10 in addition, prodrugs are also included within the context of
this inventi omoXgous®d herein, the term"prodrug" nme&ATEBOGHNPOUNd which is
converted within the body, e.g. by hydrolysis in the blood, into its active
form that has anedagnadiuneéridesaltsswith ofghras PaRe Mblidiiyl shs R EHRRY, a&doﬁd fdrugs are
described in Tertiahfi el suengs isdproffilineddiethantieOsthahgBmAs, tﬁi‘ﬁéﬁ@ha ivery

Systens, Vol . dibfioRbxyl dieine’an@NInettyDBASHMIHE Ser i es, Edwar d Roche, ed.
Bi oreversible Carriers in Drug DeS| gn, Anerican Pharmaceutical Associ ation

d P F d H_ Barb
oot ovsd Sal iaﬁl%@ﬁo\%eaégﬁmﬁ ﬁ;:hgﬁ\ﬁ Re reaggo@a@pnag}r@ ﬁftgg ee of

OVE San
prodrugs", Adv nced | |ta 0 Y5t &,F‘ each of
which are Inc 35 a‘f%é? @1%’( a] db sSARESa P coval ent | y

bonded carri ef¥ "{p[? cppleKy g rﬁg 1hy ?t? uc,SP ?tﬁs?l 5“9 FITPORAR when such
prodrug is adr’ﬁer‘ﬁ"E‘E '8? B8 Wty Be seopp ghike msploar ugs are general ly pr epared by
modi fyi ng ¥unctional groups in a way such that the nodification is cleaved,
ei ther by 25 [AsgtieNePREHITAT aitd ievdes withiy the cpprext of tlF lveRlon- he par ent conpound.
Prodrugs i ncl da@sed grein, dheclam) @roduenpetndFompounth waich isvemverteshwiiiethei n hydr oxy,
am ne or sul f hodyr lg. gy oyrealysisrie thebblende it its aative fprro it hhsmedivil effedsini ni st er ed
to a patient, Poarmasenticatho afeeptablé pepdiugs ragex gescritadiimd. diigushil dridydr gteligr oups.
Thus, repr &semrdtugy es Bxahpdliesy SfstepisOdt. Ug sf the 8I0R] SyrbimstumeSegies, Edwarli mi t ed t 0)
acetate, fornm eRoal] daenBio@tessittke ICakriaisi WeBrugf Daigs,0Amkricas UHalmyedentibaland am ne
30 fiunctional Agécoki® il Fely@meroriessingky, afd I6 DI ReiEHeF, €5, Raon bt HhBdrbrai N t he case
of a carboxy! ingprosd ehal(aréEMWery: EILIIHS lifiYonk @vataRleByate usdiehpradugzet hyl

esters, ethyl g8 Bru@DéliviriRevidvislfos)ES{2EN 15138 eabtfof #hikh ¥R cBrpblHr Oown ri ght
and / or beachy GeRinYs plddrénckinder in vivo conditions in the human body.

Sui t abl e pharmaceutically acceptable in vivo hydrolysable ester gr oups

| ude th t th
|p g(r:eﬁt eaCI gsgrprf L’; gs,%refﬁmgﬁmgé:%ﬁggiﬁed Hat rQ@asE‘H@@rﬂpo‘ﬂP&jyf stdeE@YR he

X {séara 1 Sonelu\ForG@IRAYYNds of
structure (1) rg%ylng un%l%gpgrgﬁsﬁg%ay%%ﬁfﬁggi %: éa%ﬁ%% ’éy occur as

recemat es, ,r acem’c U : Vi qr St er eoners,
Al such | SomePyiee Fgpiietiay & jndyo, yaldin rpaﬁ’mt??g‘po L%’S{]{" ?‘ﬁ/é tion,

i ncl udi ng i xt%?"&e&ﬁg‘%ﬁggégaﬁamgggé%%’@ b);%‘;gg"%ﬂ%%';ﬁgéwtl@piﬁggt ai ns an
al kenyl or al IPQWS?P i al so
occury The pr S8ERter FHDEIRY POHPS: FupJeRIeSepIAYe exaiples QURIpdrugs IRSlYSSTUTRITE SHEET
(RULE 26) V\D Zoimiterblaarsta o drmgiErnd Poeantstyrivaiyes pbaose) msliydet and ARing orpound  of
t he i nvent $®n fensipnahgraupe ofbmeanippings ef strughiee (1 firthet tighe case gt deashaadict or ms

t her eof , togetdaii@r(-CRICH) astert mavcke emplayedyfsuch as methyl esters, ethyl esters, and the
like. Esters may be active in their own right and /or be hydrolysable under in vivo

conditions in the human body, Suitable pharmaceutically acceptahle in vivo hydrolysable
ester groups include those which break down readily in the human body to leave the
35  parent acid or its salt.

With regard to stereoisomers, the compounds of structure (I} may have one or more

asymmetric carbon atom and may occur as recemates, racemic mixtures and as

individual enantiomers or diastersomers. All such isomeric forms are included within the
40  present invention, including mixtures thereof,

Where a compound of the invention contains an atkenyl or alkenylene group, cis {E) and
trans (Z) isomerism may also occur. The present invention includes the individual

5
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Separation of diastereoisoners or cis and trans isoners may be achi eved by
5 conventional techniques, e.g. by fractional crystallisation,
chromat ography or H P.L.C. of a stereoisoneric mxture of the agent nmay
al so be prepared froma corresponding optically pure internediate or by
resolution, such as HP.L.C. of the corresponding racemate using a suitable
chiral suppor wogpos#Pr act i onal crystallisation of th&THRYPIPUIR0I soneric
salts formed by reaction of the corresponding racemate with a suitable 10
optically act sterecistiedss @rthebseound of the pwention artdewhelé eppeopsilte| the thdivinua he art of
or gani ¢ chem stioyens forins ¢pEot boaitee withmaikturathgreolr gani ¢ conpounds can form
conpl exes with solvents in which they are reacted or from which they are
preci pi tat ed eépaitiyrs todl didsedisonride e osoem EXRS isdmers KiaMbe agchieddd wat es” . For
exanpl e, as515campbrakiediniqhes e &Y friciotaN@ydalR&ioR, chiddeiogrhashy.or RH.VELES of the
conpounds of §herdoRYREd ARtureddt@haladehi Mayj BiSo S@%Fh%ar@a fbfea b@%@ﬁﬂfn iAg -
Furthernore, g§aeRy Qhrel .h@mqerdxéﬁeté}l tyl BSokiSH, r§§ch0£s @Oéfﬂﬂém mﬁgructure (1)
may exist as r ROhHITUsRGSa tbfé N A5 sk U 'rrsbt.a hg{ﬁﬁ.@é& tﬁ pti on.
The term Ci- agéaféo ﬁcééﬁ arbf;egct.sﬁ oftietbidtafing i witha iR O1P rofers
p

to a lineaf of . htane g&id ﬁe@h%ont al ni car on at ons;
exanpl es o sOt roup , ethyl propyl, isopropyl, n- butyl,

i sobutyl, tert but or hex 25 The term C3- C7 cycl oal kyI group
means a non a?r?)c}?ﬁts‘%/'@dr'ﬁ)tﬂ%é@/%fl"fgé”‘?\ %ﬁ% ¥ Brpreciatpfhal many orggnicoopgeusdh, at om such

as, for exanpFa fouy cpoRipEpMth selveaisghuigh they yaeq esaetert o1 frore which Hexyare or

cycl oheptyl ; wisFipitated ps aveipli édT@yQ:meﬁleK@il age knpwh @d ésobygies”orenexanmyple, and

cycl ohexerrw , campbx withavaler i&dnovd(s Blifyydiatel.nSdhates gtthe canippnmsistobtha ifvértiar | ne,

chl ori ne, br oetendthiothelscabe pBhaihemionThe term hal o Cl1-C6 al kyl, or halo Cl-C2
al kyl means an al kyl group having one or nore carbon atonms and wherein at

![eafslt one h%/ﬂm&%%o?é %Fhé&tﬁewsém@#ohgé%%mbﬁrn%ﬁﬁh&?ﬂéggctt@% (] fngieaé‘s%%fmg a
ri uoroma m i oal may be a
| i near or n’&{]&ﬁwﬂ‘ﬂ‘. F‘ﬁf f%?p g‘ranoug? iﬁ)r exanpl e thionethyl,

t hi oet hyl th 0 I, 0l SOP[ O t hi obut t hi ose

thiotert- buty:.rﬁ)‘g 5‘% gaipgf! %usegée %g %'?%Oéip&dféqelgé F%[&F".%‘ 8379  ai ght or
branched chai Hraﬂyﬁ rBAR LU fram ct8 AR RPN exapPleRst SIS AMYPL bond and
havi ng from 2 inclydeemety. 58w, ePRYHISORIRRY I -8ty isaBpty! ‘é&ﬁ%lpé“ty'é’fh%‘yl 2- propenyl ,
3-butenyl, 2-butenyl, 2-pentenyl, 3-pentenyl, 3-nethyl-2- butenyl or

3- hexeny| 2ind Théern €367 cloalUBSTH MedTiEa SMEFIMAIRTOEC) hylDcaBOUing 943 20

PCT/ | B2004/ 00 i3béxrbohhent sicmadCior &amalk kaalybrapyiocyplobay, dagopantyli cyelaliexdor a br anched

chai n al koxy @ydpmgnty:fvaile uﬁéﬁﬁﬂ@é&cyﬂﬁélﬂ@wﬁludgtcmwmerm ErR0G¥IcheREMR add OXY,
but oxy, but-2wXe Oor met hyl prop-2-oxy and the lik

30  The term halogen refers to a fluorine, chlorine, bromine or iodine atom.

‘The term halo C1-C6 alkyl, or halo C1-C2 alkyl means an alkyl group having one or more
carbon atoms and wherein at isast one hydrogen atom is replaced with halogen such as
for example a friflucromethyl group and the like,

35
The term C1-C6 thioalkyl may be a linear or a branched chain thioalky! group, for example
thiomethyl, thioethyi, thiopropyl, thicisopropyl, thiobutyl, thiosec-butyl, thioteri-butyt and
the like.

40 The term C2-C8 alkeny!l defines straight or branched chain hydrocarbon radicals
containing one or more double bond and having from 2 to 6 carbon atoms such as, for
example, ethenyl, 2-propenyl, 3-butenyl, 2-butenyl, 2-pentenyl, 3-pentenyl, 3-methyl-2-
butenyl or 3-hexenyt and the like.

8
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5 The term hal o C1-C6 al koxy group nmay be a Cl-C6 al koxy group as defined
before substituted with at | east one hal ogen, preferably fluorine, such as
OCHF2, or OCF3. The term C2-C6 al kynyl defines straight or branched chain
hydrocarbon radicals 10 containing one or nore triple bond and having from
2 to 6 carbon atons including acetylenyl, propynyl, 1-butynyl, 1-pentynyl,
3-net hyl - | - butwonybseasseh t he | i ke. The term aryl neans AFYTAPBHEPPY car bocyclic
noi ety such as phenyl, biphenyl or naphthyl. 15 The term heteroaryl neans
an aromatic heterocycle ring of 5 to 10 nmenbers and having at |east one
het er oat om selmet@@ ¢1-CBThRAKY [GRUE May B YOIRBara @ tiaHchad chadkoRP Hod, Adrng at

| east 1 car bQiarfsi® MetnbkyC binehyn BrofRy, mrmmaﬁl@bxp'&ﬂ@b*ycor%aﬂﬂp%fé-w
Represent ati vgnhgk@toaryl s i nclude (but are not limted to) fu

benzof ur anyé , thiophenyl, 20 benzot hi ophenyl pyrrotyl i ndol yI

i soi ndol yl, zal I | i no uinolin
i sooxazol yl , Q%@I’%ﬁal g,f&{)% % Fﬂaf)) | C;gﬁyaﬂ( L EF? ﬁ%laé'f%‘?§$f°mt hi azol yl ,
benzot hi azol yIS¥o§'¥ d‘ﬁf e é?qe ﬁ?ﬂéﬂy URne] SYPRAS A2 PEBS ny i |

triazinyl, cinnolinyl pht hal azinyl, triazolyl, tetrazolyl, qU|nazoI|nyI
and benzodi oxoTWItefnlz@zﬂﬁea'!‘lé‘W'nﬁ‘!fm@ EAIahe roe cbramehesy @f@ﬁﬂch\@mefam; radigglsor di ng t o
t he above tkef iaenteinion one o6 mere pla deyt kidc hdving drowicy ¢d B acarbom gitondsi iodiuding ei t her
saturat ed, unsatiiest, ecpyyi, byt i-pentyayidB-mithyt-i-butgrghdnditiedikd.rom 1 to 4

het er oat ons i ndependently sel ected from nitrogen, oxygen and sulfur, and

wherein the n'ih@%ﬁ@ryﬁﬂéiaﬁﬂrﬁérblnhati&%r%c?@l&ﬁﬁﬁty@@%a@ﬁhéﬁﬁtlﬂg@ﬁk}}&yﬂa%hﬁ' zed, and
the nitrogen heteroatom may be optionally quatem zed terocycl es i ncI ude

heteroaryl g5 3%@%3;;!%13%% AORY & arm icm%fe?orré%féyrﬁ\*g%f mwo%n@,us%ﬁ@gg@' a_any

Prgi SLS?T (r)];r} or LSl3Me 8tom seleﬁ?e fr mmtr feh oxygen su!f a,ndlcont? ingLE &)elaﬁ} ted to)

i m dazol yi , ‘&fbé?%%’(}‘r n %{{'ﬁi’B ?’gj&fﬁ'ﬁ "§P| ys'fff}srrol i d| nonyl, pyrrolidinyl,
pi peri di nyl, ant oi nyI val eroI act anyl, oxiranyl, oxetanyl,

t et r ahydr of ur a%ﬁ?fesem%“é? F%ﬁ?ﬁﬂl%ﬁw@r{w afetf@t limited) @p'y PFIEPfHS?N{I thiophenyl,

t et r ahydr opyr i renzhithiophenyt @yrraivhyrdiolph sbiogive regdindoly!3 Byridgt auwideiingt, dsohiiagywl,anyl , and
the i ke. The dxezoiyt, Wsalabaolyk shenzakatdiyhepgioenigd imidaglyl, Wengiidamiy!, biiagd,ur at ed or
nmay contain fryeRrotikaelylt Osdtiilézog, dgtidzylD QYieiding N dyrainphiriehny,- clam@nygar bon at om

I's replaced by, rﬁ‘araaﬁ@wblyn%m%@qmna@w%mn@e@x Zyp four carbon atons may
optional ly be repl aced y oxygen, nltrogen or S(Om carbonyl, and

h TUTE SHEET

?II-JQ(L:JLEHZ?SJ %y2%4 ?thg egﬁj, ng Otive dg‘?n(ﬁf*ﬂ%s@;lsmaans a

4-8 monocyclic %né’?)ﬁ G qr unsatur ated o
ff% PRRgE Solels

aromatic and off a gblnl Toat om as
defi ned above. Smﬂl‘fea'@d? & E? @trwag/a%Slﬁwtha@WéHm%mv 8?19”19@"&%%{%9(%?’& car bon

atom Thus, t hige pisegen |hﬁfewoats@ ey e optjomaliy guatemizedt Hejerpqyyles ipglededisteroants,
cycl opent aﬁ@ & definddehevealie, heterocyoshegt eraiached 64 arydeterratomenr icarpehi atgrh.,
azeti dinyl, pyrhuslthaliemy Include (p@raredionirhited ta) mochhalinylj mridiggl, pynazinyd hogtazay,
pi perazi nyl, hi@zon, digasll, imisakodl, @kaRizolyTydxazolyk @&baaayil, pyrrolidinonyl, pyrrolidinyl,
piperidinyl, hydantoiny!, valerolactamyl, oxiranyl, oxetanyl, tetrahydrofuranyl,
tetrabydropyranyl,  tetrahydropyridinyl, tetrshydropyrimidinyl, tetrahydrothiophenyl,
35 tetrahydrothiopyranyl, and the like.

The term W defines a 4-8 membered ring, which may be saturated or may contain from
one to three double bonds, and in which:
- one carbon atom Is replaced by a carbony! or S(O)y,; and

40 - one to four carbon atoms may optionally be replaced by oxygen, nitrogen or NR.,,
8{0)n, carbonyl, and such ring may be further substituted by 1 to 8 Rs groups;
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t etrahydrofuranyl, tetrahydropyranyl, tetrahydropyridinyl,
tetrahydropyrimdinyl, tetrahydrothi ophenyl, tetrahydrothiopyranyl,

1, 3-di hydro- 2H i m dazol - 2-one, i m dazolidin- 2-one,
tetrahydropyrimdin-2(1H)-one, 2,5-dihydro-1,2,5-thiadiazole 1l-oxide, 1,2,5
10 thi adi azolidi ne 1-oxide, 2,5-dihydro-1, 2,5-thiadi azol e 1, 1-di oxi de,

1, 2, 6-t hi adi azivpameoedss200xi de, pyrrolidi n-2-one, PCT/IB2004/001350

2, 5-di hydro-1, 2,5-thl adi azol i di ne 1, 1-di oxi de, 1, 3-oxazol i di n-2-one

derivative, iSplehisazbisbidierin hoshsOX itk mordeid ch¥bdyelic ic r
3 2H) Dy | oz B ol L Afﬁhl.en%m }fg%'thet ative
ri ng of the W %ﬁérbéﬁrﬂ laQGefan&%g‘&Qg ThQ"&LI}J 8?\1%% 'aﬁgc % Nﬁ IEet ry;ﬁl ﬁO}[M &g

structure and / NR
Itllj 1Y |||¥ ‘(QH‘ Josud, Gogsare ot miedi“’% Cycighutage, oy '7“'1\'!& "N J1 |
1N, 0 0%y~ hexﬁl‘% oyely @‘@eo%mﬁia"@ BV WV‘«/\EW'WV' Pyl cRJ,
ALcWK Y [ 1o imidagoliginylynmesehelinh —piparazinyl, \\hydapipiyig saleiplactenr,  pretanMi ch: 20 W
represents a 1teBahyfimtucand. 2 Helrahyéropyeinyl2- oletsahidrenyidingl.v e ; tetrajgdropypmidiodnt s a

i m dazol i di n- 2teparydrdbiophenyl] iekahyiidthiopypamgls @ 3tdiydio-2idimideayiexamey imidazalidin- 2( 1

H) - one deri vat pugs, Wrahy@ppgbedi-H1id)-ode,5-Th-diydioa-2]5-Biadiadoli atbwgepl €2,%- oxi de
derivative;1p WhiatigRi@ss Mosidel 2l5-dnyarol1 sidliad@idole 01 -016xidb0X i2@ahisd@szingad hve, 25 W6
represents a 2 ﬁ%ﬂﬁrpz-énezzg‘dﬁlmr@‘dbmdﬁz&ndsﬁe qih%kr&’ee@eaxh%ﬁ&luene W
represents a 1 &w@tw& hizadi Elldmén‘? J-Jd'o%é & Hr\/@ﬁdevea%se Kh&‘a%@r?ee”% a

126th|ad|a2|lné:;},%§e]b gae erivative; r

pyrrolidin-2 oh&" deriva |ve " SUBSTI TUTE SHEET (RULE 26) WD 2004/ 094420
PCT/ 1B2004/ 001350 WLO repr?sent s a 2, b5- g F t hi adi azol i di ne

1, 1- di oxi dé'°deRprresenelve fpp 9 theolhy geligifigngin “df QUt&E%?%tI imiied 1o _the, foliewing vat i ve:

structure and derivatives:

YT ”\/"Y"R“ " g

l_

w3 Wa

Wi w2
I (Rely {Re)y Ry
O o ;p

T N NG Ry B g Rt
I(No(, \o YN ﬁ I'( ;;,5,‘}0 i "(No’i \o
Q
w7 wa
el
H—’ Z N/ O‘;R')“
;{N 0 N N | I N
Y YR ¥ N
o
wit wi2
in which:
20 W1 represents a 1,3-dihydro-2H-Imidazol-2-one derivative,

W2 represents a imidazolidin-2-ocne derivative;
W3 represents a tetrahydropyrimidin-2(1H)-one derivative;
W4 represents a 2,5-dihydro-1,2,5-thiadiazole 1-oxide derivative;
W5 reprasents a 1,2,5-thiadiazolidine 1-oxide derivative;
25 W6 represents a 2,5-dihydro-1,2,5-thiadiazole 1,1-dioxide derivative;
W7 reprosents a 1,2,6-thiadiazinane 1-oxide derivative;
W8 represents a 1,2,6-thiadiazinane 1,1-dioxide derivative;
W9 represents a pyrrolidin-2-one derivative;

3
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WL2 represents a Isothiazolidine 1,1-dioxide derivative; W3 represents a
2(1 H)-pyridinone derivative; 5 W4 represents a 3(2H)-pyri dazi none; W5
represents a 2, 3-pi perazi nedione derivative; and q is an integer fromO to
4, nis an Integer fromO to 6, pIs an integer fromO to 3 and in, R6 and
R12 are defined as above. 10 The conpounds of formula (Ill) and gl la) are
represent at i ved®P040M&0r esent invention. ~w Z w Y \ FCPBRERLE N NAG R N
R R 91) Pal In particular they correspond to conpounds (I) in which Xis

ni trogen or car borVtireprezentRa 2,5-dnydrg-1. 2\thigiazelidide G1idiovide ddrgativesani ngs as

previ ously defi ned¥11Thmespotypdidrdszopin-I-gemeriivativel1) are specific
representatives ofwireprpdeets etothiamiding 1, btioxidedbrividavef | cul arly preferred are the
conpounds of for mues regrdsents b2(Witpyeilindhbidsrivetebect ed in the group consisting
from W, W W8, W& repfddents WhoH)-Mhidazinke3. and WL4. Equal |y preferred are the
compounds of for mw?sr.e&rés)emsb?av%ue ndiidng agfheE! €d 1n @ group consisting
rom pyrimdi z r : iazol.an .. Fqual |y
preferred are {Aﬁdq@éﬂ%n@aﬁrﬁggmo@o?brfﬁﬁpEﬁé@%ﬁj)%r,nqt%%vaills%m%??rsﬂ%@m&agg in the
group 20 consi”’sgpﬁﬁﬁﬁfﬁ ofEd 298°V6s, we, W0, WL1, W2, W3, and W4 and
in which Zis selected in a group consisting from pyrimdine, pyridine,

t hi azol , pytPazdhe camppings pf feimula () AecHi}a) arerepiepgntativesef theqygsentinysntion. fornula (11)
are reported in the Experinental Baft. 25 Thezc‘ﬁnpounds of formula (I1b),
(lie), (rrd), (rte), (ref), (rtg)] (rth)y, (Ili (rer), (rfrm, (Nn), (llo),

(litp) and (Il q) are illustrativ he con\?o fof formula (11). Z w
ZW WR NNGR | NN R | Nl%lpﬁd\ A&1b) Plc) Pd) 9
SUBSTI TUTE SHEET (RULE 26) 004 01420 CTMB2pP04/ 001350 z~wi w ~w o -
11 ~1 "1 1 R R
,.
an fila)

in particular they correspond to compounds (1) in which X is nitrogen or carbon and R, R1,
Y, Z, W, D, and G have the meanings as previously defined.
The compounds of farmula (il) are specific representatives of the present invention.
15  Particularly preferred are the compounds of formula (Il), in which W is selected in the
group consisting from: W1, W2, W3, W8, W10, W11, W12, W13, and W14.
Equally preferred are the compounds of formula (1), in which Z is selected in a group
consisting from: pyrimidine, pyridine, thiazol, pyrazol, {riazol and phenyl,
Equally preferred are the compounds of formula (i1}, in which W Is selected in the group
20 consisting from: W1, W2, W3, W9, W10, W11, W12, W13, and W14 and in which Z is
selected in a group consisting from: pyrimidine, pyridine, thiazol, pyrazol, triazol and
phenwl.
Examples of compounds of formula (It} are reported in the Experimental Part.

25  The compounds of formula (11b), (Ilc), (11d), (lie), {lif), {lig), (tih), (¥), (1IN, {Iim}, (lin), (o),
(llp) and {llq} are illustratives of the compounds of formula (i1).
w

-~ z/ -~
R R R
7 | 2 .? ’ l = ? 7 ‘ X ﬁ

- =G e’ G - G
R N riz” R; N rir’ R; N lil"

R R
(b} (Mic) {fd)
9
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IF5 1 11!)~ G .;G16 R NN RNINN G RR(Ile) (1U (ug) iwi wiWw
~WR R\ 11 a AN'- R NRfNR NRRRRR (U) (11i) (111) (Ur) z wiWw
i wiw/ / GGAN- R NR NR NRRRR RG (Ul (no) (I1P) (Itcil They

correspond to the compounds of fornula (11), depending on the neaning of X
and Y, 5 and where R, Rl, R7, Z, W D, and G have the neani ngs as

previ ously deTWﬁéﬁWWNﬁ%rticularly preferred are the coRpBERAYYT f or nul a
(rrb), (rte), (lid), (l1le), ( L), (1tg), (thh)y, (iii), (1ti), (lim,

(11n), (110), (lip) and (ilgf¥in which WYs sel ectegn the group consisting
from W, W, W3, W9, WO, 1, W2, W3, and W4. [Equally preferred are the

conpounds of formula (il bW f D (i) De) , plig), (1(h), (1ii),
10 (11i), (I'Im, (iin), ‘ p) doli@) in is selected in a
group consisting from ®pyrim perdlﬁb t A azBi, Pyrazol, triazol and
phenyl . Equally preferred are the conpoundgiof fornula.%llb) (IIc) (rid),
(1lte), (1Lf), (lig), (11h),® 0 (11 Gilm, (1%h), (11o), (lip) and

(1''q) in which Wi sisting {#%m W, W, W3, W9,
in a group 15
pl azol and phenyl .

oLgespond to the

Melected i p¥he group

con5|st|ng front
The conpounds of

conpounds of forntl a i preferred. 10
SUBSTI TUTE SHEET (RULER 26) WO 20047 094420 PCT/RL82004/ 001350 iwiw ~-w R7
Il \ NN~ R~ NNR®Jj R NN R 1L} (IIm)
l" /l\ j: : )\ I : )\ P /G
{iIn) (o} (Iip)

They correspond to the compounds of formula (1), depending on the meaning of X and Y,
5 andwhere R, R1, R7, Z, W, D, and G have the meanings as previously defined.

Particularly preferred are the compounds of formula (IIb), (lic}, (lid), (e}, (1If), {lig), (lih),

(1, (1), (flm), (Nin), ({10}, (Ip) and (lig) in which W is selected in the group consisting

from: W1, W2, W3, W9, W10, W11, W12, W13, and W14,

Equally preferred are the compounds of formula (llb), (llc), (Ild), (ile), (IIf), {lig), (Hh), (l1i),
10 (1), (m), (iin), (1o}, (Iip) and (ilg} in which Z is selected in a group consisting from:

pyrimidine, pyridine, thiazol, pyrazol, triazol and phenyl.

Equally preferred are the compounds of formula (tIb), (llc), (lid), (lle), (11f), (llg}, {tih), (1),

(1), (Hm), (tin, (llo), (tip) and (lig) in which W is selected in the group consisting from:

W1, W2, W3, Wo, W10, W11, W12, W13, and W14 and in which Z is selected in a group
15 consisting from: pyrimidine, pyridine, thiazol, pyrazol, triazol and phenyl.

The compounds of formula (lir), (Ils) and (lit), which correspond to the compounds of
formula (1) in which D and G are —CH; are preferred.

10

SUBSTITUTE SHEET (RULE 26)



(rtr) (I'ts) (1l1t) Particularly preferred are the conpounds of formula
(rtr), ([is) and (lit), in which Wis selected in the group consisting
from W, W, W3, W9, WO, W1, W2, W3, and WL4. Equally preferred are
t he conpounds of forrmula (Ilr), in which Zis selected in a group 5
consisting from pyrimdine, pyridine, thiazol, pyrazol, triazol and phenyl.
Equal | y pref er W@do@0es430he conpounds of forrmula (lir), ECTERIMAAHINIit), in
which Wis selected in the group consisting from W, W, W3, W, WO, W
1, W2, W3, and W4 and i p%¥which Z is4elected in a-Yroup consisting from
pyri mdine, pyridine, thiagol, pyr azol triazol and phenyl 10 In

particul ar, the conpound : 3 jves of the
conpounds of formula (I dm "N IIN Iy 1 Q (g Rl N:iR They correspond
to the compounds of f og; ( : i"C is WEZON derivative and
15 R R, R5, Y, W D, mand Cihave t he rreénl ngs as prev!‘ously defined and
the dashed line nay represent a double bond. The conpounds of formula
(I'sla), (Ilib), (111c) and gllld) are s[)ﬁmflc repres )ntatives of the
conmpounds of formula (111)."1 SUBSTI TUYE SHEET ( RUL 26) WD 2004/ 094420
PCTI | B2004/ 001 Baticulaly pefered ke the cormoutds ©f formuja (1Ir), (!R) any| ('), RivichW iR  (One) (aro)
w RJ. (Rd. N BblddeN irRhégrolp densidlng Rym: RO, WR| W3, RS9, RARW 1| Wh2 W1iBHind W1They
correspond to Ehalgaepoaksthe tonippimie bidortbil )r), deypendistglettad mAgrdipani ng of Y,
in 5 consisting from: pyrimidine, pyridine, thiazol, pyrazol, triazol and phenyl.

Equally preferred are the compounds of formula (ilr), (lis) and (IIt), in which W is selected

in the group consisting from: W1, W2, W3, W9, W10, W11, W12, W13, and W14 and in

which Z is selected in a group consisting from: pyrimidine, pyridine, thiazol, pyrazol, triazol

and phenyl.

10
In particular, the compounds of formula (I} are representatives of the compounds of

formuta (I1).
(Rs),.rf/
)\ I ? {ny

They correspond to the compounds of formula (I8}, in which Z is a pyrazolyi derivative and
15 R, Ry, Rs, Y, W, D, mand G have the meanings as previously defined and the dashed line
may represent a double bond.

The compounds of formula (lila), {liIb), (ilc) and (lild) are specific representativas of the
compounds of formula (lll).

11
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which R Rl, R5, R7, R8, Rs, R o, RlI1, W D, mand G have the neani ngs as
previously defined. 5 Particularly preferred are the conpounds of fornula
(rtia), (11ib), (Iltic) and (111d), in which WIs selected in the group
consisting from W, W, W3, W, WO, W1. W2, W3, and W4 and R, Rl, R5,
R7, R8, RO, R o, R11l, m have the neanings as previous] fined 1In
particul ar, th¥02¥Hpdtihds of formula (1V) are represenfeﬁﬂ%gﬂ(ggooi“fsothe
conmpounds of 10 formula (IIl). R t-mN\NRD G (1V) R11 NR They
correspond to conpounds of formulfa (111), in ich Wcorresponds to a W
derivative and R, Rl, R5, R % R12, m %7~D,and G have the neani ngs as
previously defined and the dasled Line may Mépresent a doubl e bond. 15 The
conmpounds of fornmula (1Va), vmf\_a.nd&(l V& cific representatives of
the conpound of formula (I 24 SWBSTI TUT EE[ (RULE 26) WO 2004/ 094420
PCT/ | B2004/ 001350 (Re) NiR1¥ (RJ Re2 (R Rz )M (Rs \~ IR )n iN ~N ~N
NR R F%\GI Rul M R. J, N*4 NN; RN® RIOR R\ /\ I RRR
((va) (NC) (I'vc) They correspondmt o the conpounas of formula (1V), in which
R7 is hydrogen and R Rl, R5, Re, R7, R12, m q, D and G have the neani ngs
as previously defined and the dashed |line nmay Pepresent a double bond. 5
The conpounds of fornula (V) (@;\&:‘\gﬁual ly reprgsentatives of the conpounds of

formul a " e
&
N R R, N R R
/"\/ Ry /"\/
RTINS, RNTONT R,
R R

410} (lLid)
They correspond to the compounds of formuta (ill) depending on the meaning of Y, in
which R, Ry, Rz, Ry, Rs, Ry, Rig, Rig, W, D, m and G have the meanings as previously
defined.
5 Particutarly preferred are the compounds of formuia (Wla), (liib), (llic) and (1id), in which
W Is selected in the group consisting from:; W1, W2, W3, W9, W10, W11, W12, W13, and
W14 and R, Ry, Rs, Ry, Rs, Rg, Ryp, R1s, m, have the meanings as previously defined.

In particutar, the compounds of formula (IV) are representatives of the compounds of
10 formula (1).

(Re,
(Reln { 0

N

N
R > p\

« LR )
Ry” N7 R

R
They correspand to compounds of formula (1), in which W corresponds to a W2
derivative and R, Ry, Rs, Rs, Ry, Rz, m, g, D and G have the meanings as previously
defined and the dashed line may represent a double bond.
15
The compounds of formuta (IVa), (Vb) and (IVc) are specific representatives of the
compound of formula (IV)

12
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(' 1). ~-NN Rs 0 / R" Nry R 10 They correspond to the conpounds of
formula (I1), in which Wis a W2 derivative and Z, R, Rl, R6, q, Y, W D and
G have the neani ngs as previously defined and the dashed Iine nmay represent
a doubl e bond. The conpounds of formula (VI) are specific representatives of
t he conpounds of forrmula 15 (V), in which Yis -CR7 and Z, R Rl, R6, R7,

g, Y, W D andWG2M#9%4®he neanings as previously and PRETIY4PUNO| i ne may
represent a double bond ZO NG NO RI N R The conpounds of fornula (Via),
(Mb) and (Vic) are spedr /mepresent = 0f the auRed of formul a
(VI') 13 SUBSTI TUTE SHEET LQULE 26) WO 4/ 094420 PCTQR2Q04/001350 (Py
(R) R(Rz)a R13 N~ ®z ! { s

Fill" &N~ R,. RR R (Vi (Vib) M) gy correspond SN t he conmpounds of
formula (M) in which Rq is hydrogen and R1, Re, i Ri o, R11l, R12,
g, D and G have the ne as previf@ fined anfd yig Qashed Iine may
represent a doubl e bo j%ftlcul ﬁerred ex e coffpounds of
formula (Via), (V'b)Ranﬁ (We), in Mahi'ch Zis selected iR a group
consisting from pyrimdine, pyridine, thiazoi, pyrazol, triazol and phenyl
and R, Rl, Re, Re, R9, ®®o, Rl11, R12, @p D and G have #he nmeanings as

previously deﬁh@%drresﬁ@nd@iﬁ@cdﬁbb@xd@Bﬁ(ﬁrﬁxﬁ!é@d) RWARE RIS H{«ﬁog{éfw ahd ¥ R, JR¢ention

i nclude, but ageg)ai, o 4 Gl §&5r&@fout &‘eﬁé?falﬁurf% Gk r(e' ! b)
(tic), (11d), ?f g%),es,%nkﬂ%mﬁ% a? ki SLS% 1) Ish( IR degr
(o), (I|p)5, | (nib), (Inc), (IIId) (rv), (Iva)
(1vb), (1Ve) (I'\Q domﬂ)mﬂr?dé of(formalg (V)(are qudlly representatives of the compounds of formula
().
{ (R?(\
/Rsz
=
a
b | -[?§G
SO
R

10 They correspond to the compounds of formula (11}, in which W is a W2 derivative and Z,
R, Ry, R, @, Y, W, D and G have the meanings as previously defined and the dashed line
may represent a double bond.

The compounds of formula (V1) are specific representatives of the compounds of formula

15 (V) inwhichYis -CR; and Z, R, Ry, Rg, R, q, Y, W, D and G hava the meanings as
previously and the dashed line may represent a double bond,

Ry),
N/Rﬂ

IR;
= / {vi)

The compounds of formuia {Vla), (VIb) and (Vic) are specific representatives of the
compound of formula (VI)
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(Vic) wherein: 15 Rl is C1-C3 al kyl group or halo Cl-C3 al kyl group,
preferably nmethyl or trifluoronmethyl; R7 is hydrogen; Re, (Re), Rte (Rl1l)
are hydrogen; R is an aryl group selected from 2,4-dichlorophenyl,
2-chl or o- 4- nethylphenyl 2-chl or o- 4- trifluoronethytphenyl

2- chl or o- 4- met hoxyphenyl , 2,4,5-trimet hyl phenyl, 2,4- 20 _dinet hyl phenyl,
2- net hyl - 4- net I’t‘&( fe I 2- met hyl - 4- et hoxyphenyl ,  2- né’lcﬁﬂ'/?m%m‘" S0

i sopr opoxyphenyl, 2- nethyl 4- hydr oxyp ny| 2- nethyl 4- chi or ophenyl ,

2-methyl -4~ trifluor om& henyl , 2, <hoxyphenyFosds, &,
2-met hoxy-4-trifl uoronet _ghenyl 2- oXy-4-chi orop yI ,

3- net hoxy- 4- chi or ophenyl di met hoxy-g4-<hl or ophenylz’
met hoxy- 4-i sopropyl phen |2 met hoxy- 444 D uor onet hyiphes RI’, 2- met hoxy-4 25
i sopropyl phenyl, 2-met Box -ﬁs met hyl p en I Wtrifiuo t == 4- chl or ophenyl ,

2,4-bis- trifiuoromerhy myl 2- tRe uuot\oﬁ'et hyl - 47 y'I\phenyI
2-trifiuoronethyl-4- net hoxy{phenyl 2-di fifuor onet hyl - 4 met“hoxyphenyl

2- br onmo- 4-i sopropyl phenyl,, 2- nethyl- 4- ﬁyanophenyl ZChIoro 4- cyanophenyl
2-trifluoromethyl-4-c ano henyl -t | uor omret hoxy- 4¥€yan cE)henyl

2- et hyl - 4- cyandphes T’p°’?‘ﬁ3‘?ﬁwp°ﬂ“‘{s@ffﬂﬁ'%%¥‘%%§/%@h ggep(and R, Ry, Rs,

4- et hyl - 6- di mEeRpdanRmoByrd. Biand G hge theomegningsagreNioys]y- dﬁ?ﬂeﬂ@hwhsdaﬁhed

2- met hyl - 6- netlitrorgy-rpyrededi adaBblgbond2-t ri f | uor onet hyl - 6- net hoxy- pyri di n- 3-yl
3-chl or 0- 5- t7 i Fhiticuaviyeteleyed ane yirei cdinpouBdsydf fornRdean@taj) Wib)4énd (Yo).azehienlz ¥i } phenyl ,
2- met hoxy- 4- ( pyelactad in 4 givlip capbisuny rom:Dydhidine, byridinE tHixly @Rl fiazo! and
2-met hyl -4, 5- b%ﬁé’x@ldinQRORM Re, RZ'REI&M"RL Rz, 4 B 82Dk e Iéhningd 2s Eﬁ'eﬁfz&eyr ed

conmpounds accorgijag to the invention are: 14 SUBSTI TUTE SHEET (RULE 26) WD
2004/ 094420 PCTn52004/ 001350

I]-I-E))]/-r l[’ él g?zl@t é(r}/ m%r @ &EtBQlevng: n%u@é’dnupdare not i ltecli1 ta, ' (conpound
1-1); 1-{1-[1- ( t"i[l" 0 il )“)

oy rof 2[2[3 ao@ vmoqﬂw iy L | wm@gd Mgl Ve ek Ky o .2 one

(conpound 1-2);( 'S)V!E‘B{eﬂ[l (2, 4 Di chl or ophenyl ) - 6- net hyl - 2, 3-di hydro- 1
H pyrrolo[ 2, 3-b] pyridin-4-yl]-1 H pyrazol -3-yl}i mdazolldl n- 2- one (conpound
1-3); 1-( 11§ 1-R: 5, -G iyt grodpl anbalofeChaky ghanpreferably methilf trifhjoBanmbkhiyly dr o- 1
H pyrrol o 2, 3- IR, pyhydrdgem: 4- yl } - 1H pyrazol - 3-yl )-2-i m dazol i di none (conpound
1-4);  1-{1-[ 1-R.Arhiyrls @y ard hp@dday;| phenyl ) - 6- met hyl - 2, 3- di hydro-1
[ 2,

Hpyrrol o[ 2, 3- tﬂ iB YA ar'yﬁd 6hp‘kehél:t]ad fid: i&d&ﬁtb@mhyl &dﬁlo)ﬂmétﬁ?lﬂﬁﬂ@'d—dﬂlofbme
(corrpoulnd 1-5) H 1nf% i th | 2454

1-Acety &y, etho 3@

I]-i- Eg’r rolof 2 ;%L g))(yp eny! F eth%l@ rox%piiﬁlyl r{‘?e’thy 4-cmoroa%enyi 'Zrtlr%e%ﬁl-d,( conpound
1- Acetyl - 3- (1- {‘@'”H‘B’i"ﬁ@’(‘g*fnl['-z ?nétd %/PE‘??& hfr%%ih strEfvargmeshyiphenvhy o o- 1

H pyrrol of 2, 3- Ttiyy-f-ahleropnegyiy 3 2 pdimgtheraAdin °EHPPRSWZ % conmpound

1-6): 15 1- ( 1- {metfosy-¢-EopropepRemyk 2- me Wymwéﬁ@f Trmeethwéqhn'gm-- 2, 32Meperd- 1

H- pyr 1 ol of 228- bjopippyiatienyld-AymdthoxsiHmethyipheoy!.- -tjiupramethit-dahiofophenylo Pet-tie onpound

1-7) ;¢ trifluoromethylphenyl, 2-rifiluoromethyl-4-methylphenyl, 2-trifluoromethyi-4-
methoxyphenyl, 2-difluoromethyl-4-methoxypheny!, 2-brome-4-isopropylphenyl, 2-methyl-
4-cyanophenyl, 2-chloro-4-cyanophenyl, 2-trifluoromethyl-4-cyanophenyl, 2-
trifiuvoromethoxy-4-cyanophenyl,  2-ethyl-4-cyanophenyl,  2-methyl-4-trifluoromethoxy-

30 phenyl, 4-methyl-6-dimethylaminopyridin-3-yl, 2,8-bismethoxy-pyridin-3-yl, 2-methyl-5-

methoxy-pyridin-3-yi, 2-trifluoromethyl-6-methoxy-pyridin-3-yl  3-chloro-5-trichloromethyl-
pyridin-2-yi, 2-methyl-4-(pyrazol-1-yi}-pheny!, 2-methoxy-4-(pyrazol-1-yl)-phenyl, 24 6-
trimethoxyphenyl, 2-methyl-4,5-banzodioxolyl, 2-methyl-3,4-benzodioxolyl.

35 Preferred compounds according to the invention are:
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| -1 {2-nmethyl-4-[ (] -nethylethyl)oxy]phenyi}-2,3-di hydro-1

1-[1-(6- Met hy

H pyrrol o[ 2, 3- b]pyridin-4-yl)-1H pyrazol -3-yl]-2-im dazolidi none (conpound
1-8); 1-[1-(6-Methyl -

{2-methyl -4-[(trifluoronethyl)oxy] phenyl}-2,3-di hydro-1 Hpyrrolo[2,3- 20
b] pyri di n-4-yl)-1H pyrazol - 3-yl ] -2-i m dazol i di none (co ound 1-9);

3- Met hyl - 4- { 6-W@e494440 [ 3- ( 2- ox0- 1-i mi dazol i di nyl)-1 FCT/IB2004/00135

H pyrazol -1 -yl]-2, 3-di hydro-1 H- pyrrol o[ 2, 3-b] pyri d| n-1-yl } benzonitrile
(compound 1-10Q razol -1-yl ) phenyl ] -2,
3-di hydro-1 H-1) 1[13(61 "%“Sivr%ﬁi “F’PVB sr{“ 5% ﬁ%i}%‘?ﬁﬂggéé* Bpfidnt-dazol i di none
(conpound 1- 11 FREOI-3~ lNimidazo || -one compou

4{ 6- Met hyl - 4- 3U ‘2@6\9@'&% FRehaR eI PRIN-2.3-Aibye- By el finvidigdali-hy dr o- | H- pyr
rol of 2, 3 b] pwﬁmraﬁo@ Widyroethylirpiggzplidiierdatompeundéalioni tril e (compound 1-12);

1- (1{1-[ 2- (D FHudr-Eridr¢horophenyli-fraehy2ddiypnd Hypyfoid2 drblpyridin-4yii3Hi hydr o- 1

H- pyrrol o] 2, 3-pytakqdpvilichidazofidin-2-prel{cdrhpoyrdalz3)l - 3- yl ) - 2-i m dazol i di none (conpound
1-13); 4- {6 Mt dmy 2-44B1s{(t3ﬂL(o%ﬁ@mﬁ)pheriymrﬁ-dﬁmﬁlzlSCHltﬂNHohH%yrrolo[Z 3-blpyridin-4-yl}-

H-pyrazol - 1- yl1]|-r |sdtyh>2drhraazlmdﬁoﬁw(e&rﬁuoerﬁd21

g] pyr ;/fh n- 1@yl1lg yj; fymetwmwe) i)ﬁa\@fam H.aﬁrao&%%ﬁﬂ%%myr} 14);
i ol- 0 elc
o IS el g

H pyrazol - 1- yI ‘P’" pﬁazal kfrigid de's) b _m/rl din-4-yl}-1
H pyrazol - 3-yl 02'9!1 1d§"2‘6’rh)"ﬂr[?f5ﬁféy"(4t£‘6ﬁf¥6‘lmahel‘ By-dinygiep-1H-pyrrolo[2,3-

1- { 1- [ 6- Met hy|Ripyrdis4-idrpyrazel-Bydimidaeridinane (cgmpe dzﬁB di hydro-1

H- pyrrol o[ 25 3 B b1t (Bthyloxg)-2-pkthyinheryiypresthol-2, Sdlwd}&mﬂwmld[aﬁdﬂﬁyddimwb (conpound
1-17);  1- (1- (GHyiekbiphd)R-ihdazblidhote (cstmmediyipxy) phenyl ] - 2, 3- di hydr o- |

H pyrr ol of 2, 3-1ojiakethy-142-ykthyl-4 d¢tkmeinyehgjoxdphvhy)}-23-difytid AaRQytrélbp,ane (corrpound
1-18); 1-(1-[ Godykrdibybn-1n-o@aidei-fidd-imbiazohdiine Eodpsur@igp- vyl ) - 2, 3- di hydro-1

H-pyrrol of 2, 3 b;h (EPMEthﬁ-H 2 fetnflQ- [Mlﬂlorénlréuwax%ﬁunwﬁz ¥ bihydfs- 1%9%9)3 di none
(conpoun d

pyridi -4- raz l3- -2-imid zolld: com 1-9);
1- (6-{6- il yI ’( Fgg 2 i hydr o-
H pyrrol of 2, 3 iﬁ&wj' yM F}(j %p;llm (]agol I dh HSHE (conpound
1 20); 15 SUBY % 0% 094420 PCTI | B2004/ 001350

1- (4-{6- Met hy| -44 E‘etﬁﬂﬂr{ I“e!h‘ rﬁéf Zs‘x' pFErA.§-diydre-1-pyraipls.31

H pyrrol of 2, 3-aypsir-f-ofi- H’-’E!f"azﬁ?l Y')ZZ' 'EH“HWOWP%W mi'dazol i di none (conpound
1-21); 1- (25 { 6\-{KnMetthyt4-[B-(2- mﬂemﬂyzohdqnvoﬁ’étpwymbkw PPrainyrd-1t2prolgl 2y dr o- |
H- pyrrol of 2, 3-digypgin- ﬂﬂll}-ﬁ-{tﬂﬂuomm]amﬂ)bwomm@omwuhd 2180 dazol i dl none (conpound
1-22); 5 1- (1-1-@-{M2i(DiftlordmettiyB-4rimbthyjtixy)dhenylEd-iythyd 2 gxipieoyHpyriyad2 81 hydr o- 1
H-pyrrol of 2, 3-tpyes-4-gh-M-fyrasl-3-yij-2-kkidaydlididdak (0dmydund 2-18)1i dazol i di none (conpound
1-23); 1-(1- {426£memyfmfsnyixotnh%amwm4, DL B30 Yo 1

dazo |d|none (compound
%j ibid g hvaro-1

I]-I- FZ)Z; rol 2[ %%3{ oA l1 Q (trﬁ o¥drde h‘&xﬁh@n?&'ﬂ g
H pyrrol of 2, 3- )i E ndl 3 hm] ez )@% z'gll (compound 1-25);
1- (S-iMBthyl - 1 -{B-Me ‘T1 [2-(mnIthyloxy JM pyraz | 1 y p enﬁ] Q/ :2-9 y%%y ‘lll-]-pyrrralo[z%I hydro-|

H pyrrol of 2, 3
b]pyridin-4-yl}-1H-pyrazol-3-yl}-2-imidazolidinone {compound 1-16);

35 1-{1-[6-Methyl-1-(6-methyl-1,3-benzodioxol-5-yl)-2, 3-dihydro-1H-pyrrolo[2,3-b]pyridin-4-
yi]-1H-pyrazol-3-yl}-2-imidazolidinone (compound 1-17);
1-(1-{6-Methyl-1-[2,4,6-tris(methyloxy)phenyl]-2,3-dihydro-1H-pyrrolo[2, 3-b]pyridin-4-yi}-
1H-pyrazol-3-yi}-2-imidazolidinene (compound 1-18);
1-{1-[6-Methyl-1-{6-methyl-1,3-benzodioxol-5-y1)-2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-4-

40 vyi}-1H-pyrazol-3-yl}-2-imidazolidinone (compound 1-19);
1-{6-{6-Methyl-1-[2-methyl-4-(methyloxy)phenyl]-2, 3-dihydro-1H-pyrrolo[2,3-blpyridin-4-
yi}-2-pyridinyl}-2-imidazolidinone (compound 1-20);
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b] pyridin-4-yl}-1 H pyrazol -3-yl)-2-imdazolidinone (conpound 1-26); 1-]
-(1-{4-[(difluoronethyl)oxy]-2-nethyl phenyl }-6-nethyl -2, 3-di hydro-1

H pyrrol of 2, 3- b]pyridin-4-y|)-iFprrazoI-S-yI]-Z-inidazolidinone (conpound
1-27); 15 1-{1-[1-(4-Methoxy-2 nethylphenyl) 6- met hyl - 2, 3-di hydro-1

H pyrrol o[ 2, pyridin-4-yl]- 1 Hpyrazol-3-yl}pyrroljdin:2- (conpound
2-1): 1-{1- [|W%’ %m%xy 2-met hyl phenyl ) - 6- net hyl - 2, 3%"%@5‘1’@%

H pyrrol o[ 2, 3-b] pyridin-4-yl- 1 H pyrazol - 3- yI}tetrahydropyrinidin 2(1

H) - one ( conpoung@-{8mihy-132-meth{@-(Wethxdy)phenyl]-2,3-dihydro- 1H-pyrro|o[2 3-tgpyr|d|n-4

I[ }2 rlnihyl 4- l(ﬂ;atﬁm@awé[pmdnlnnﬁe%o%wdﬁ?nl Hpﬁérzlo , bL]pyrldln 4- 20
y pyr azol ¢ G-y hbmp-132-PERAQLInthioxgipRNG-£,5-8: Jpifolol2a: A
b S e R sy ettt

H pyrrol of 2, 3-
H B)y/r azol [3 yl E}hg ‘Ht it mgthé 4@3’(“) m%"&"%ﬁ?“%’“ SIEPYrOIZ A Edas ( compound
5-1 4-13-(1,

H- pi/r azol[ 1( yI ﬁ'gj eﬁ‘yﬁle V'°’ﬂ’)ph2®"1fr?§¥rﬁ§m69\’35’)”;5?'1‘&?&4’1}’@'”3 di hydro-1
H pyrrol of 2, 3- b Pyd?zﬁ'e'ﬂﬂc?dﬁﬁé‘i&’f'ﬂl‘%e (epmpound 1-24);

4-[3-(1, 1- Di ox 6d5 Methglet [Primathigidr(ahithyloxyJphenyl]-2,3-dihydro-1H-pyrrolof2,3-b]pyridin-4-

H- pyr azol - heyl JipGengip2-nydazdtidipéherf@impyind4-25);

(et hyl oxy) phenys-Nett)- Bahdiyt1-2-rdthypac niedyigphaniili2yditytione-fysespeund 6- 1) ;

3- Met hyl - 1- (1- fifyrigRulyyh H-byhzt- sci; Mu&mﬁﬁ%h&d@&%ﬁ%ﬂyl ]-2,3-dihydro-1

Hpyrrol of 2, 3—1 [1|C{] -@yﬁdlfﬂbﬂméhm ]ﬂ-mbhmm(ﬂeﬁﬂ}cd methyl-b B{dko-Thy WJd[zdd none
(compound 7-

p razol azolidi p un 7).
2- (1-(6- Megew A T é‘a AL TS
pyrrol of BE){ C n} !(}l npp\é )RV Y44z one
(conpound 8- azol-3-y! pyrrolidin- one(co un
1- (1-{6- Met hyI - (- Matbqy 2metyRRar S WWBMM'P 1§ PM[%?/BIPWC’T“‘"Y“
H pyrrol of 2, 3- HT B\Wziob?, ymegahygqo?ynmldm-ZUH)—one {compound 3-
H pyr azol - 3- yl $13{63 et iR msthpid-(meaihgiesyiphery|] aa@h(/ds@;mww@mga lpyridin-a-
1- (1- { 6- Metzhy| yl}1H-Rrazeitdp)t1-3oxazoidirhy-buedgonmioentdeghl
H pyrrol o] 2, 3- ktpy 641 -{8-rdetyylt)-R2dndttky 4 ratrgbxy)iBbny§-2\3ld @it Hipghadigl?, 3-8 none
(conmpound 10- 1)yridin-4-yf}-1H- pyrazol -3-yl)-1,2 5-thiadiazolidine-2-carboxylate 1,1-dioxide) (compound
1- (6-{6- Met hyI shy (2- net hyl - 4- (rret hyl oxy) phenyl ] - 2, 3- di hydro- 1

ip{; rol o[ 2, J?isqxn Iflixio- 42, sMhid diadoiBM 2Ly} 1AW daz hn Iy %&9‘ 19iRepe. (compound

Lt 33“"“8%3 e o R LR
SHE)éT ( RULE %m § PipGi?s g"'f‘?f’” aI the conpounds
of structure ( 'ﬁ%ﬁ@é%?c’&%'ﬂyéﬁ” tiyipxyphendy V r° £5 techni ques

known to t hoseblskidlni‘*éfdi 1HrPY'taFﬂ"§-Y'ﬁ ?@Hkpyr%i@,onﬁﬂompw B;‘r) t he repr esent ative
met hods set30f oR{ hibiMethyhe[2ibethyist-(ewsthylBryiDbenybd Adibydé-t ifi-oyrraldls3-Blpyridingnd sal t s and
sol vat es t her egf-1H-pgazokiey 2 ayridezitvye (chepougedie) al nmet hods outl i ned
herei nafter. | mntfavetrgl-1-Ruieng-c@smyibaipheny)- 2Bhi&ly@6-®H-ﬁ§5rroR,[2 FpyrRd4- R3, R4,
R5, R9, R7, Rey ﬁﬂpyrﬂol‘l’a -yl ﬂdihy%&H—lmdaibl 2-6he pendd-)W X, Y have the
meani ngs as pﬁ-%lv{e%éﬂ fr‘rﬁétﬂi}ﬂd( e@n Io@%&%@d rRJ‘io[ﬁ‘ QE]BW&M(yl}hHLbWaE&S
ot herw se sat ed 234 ?,lrgl pgund 1gr15m a conveni ently prepared,
starting from g P12 methyl-4-( methyloxy)phenyi]-z 3- dlhydro -1H-pyrrolo[2,3-blpyridin-4-
yi}-3- pyndlnyl) -2-imidazolidinone (compound 11-1);
1-{1-[7-(2,4-Dichiorophenyl)-2-methyl-6,7-dihydro-5H-pyrrolo[2,3-dlpyrimidin-4-yl}-1H-
pyrazol-3-yi}-2-pyrrolidinone {compound 11-2).

40
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formula (VIl), according to the followi ng Schenme 1: 17 SUBSTI TUTE SHEET
(RULE 26) W O 20041094420 PCTIIB2 0 0 41001 3 50 Scheme 1wwz ~w(P) 4
7~ b) ACHxXxoH R+ (X) NHal Fi+ NHal R+ NHal R+ N Hal (M) (MI1) (1X)
d (P)-WhBw(P) /W(P) iW(P) (XIV) itti_ CHO _9)CHO QAlk_ a) ~CHO XI R+ N
Hal RN Hal J NHal Rt NHal () (XII) (XI1) I g) (PI%%T 7s)P%QW(P) W (P)-W
p' CHO h) ~7~D V34094420 R O h) |AHD~- G al H R+ N Hal AR Hal 10 R+ N
Hal (XV) MII (XMI) (Xvill) I'i) m (P)-W7 (P-WD. H1) D. OP - G ~-
D.G 4P | R NnNehdi, NeRiomBounbb biabtrucud (RmeyX83 ratk dccordif)) 10Mh didanr D RAN-
RG n+0) R N, G dyhthdsis téoknibles kibwnitd thokd sikdledh @i fidS bowdhas b9 iheCRp¥&haiven of the

| eavi ng group ,{,ethoggg&gngq,tp,gg@mglggup 5 consisting from hal ogen or reactive
resi due of suiphonic acid (e nmesyl at e, tosyl ate), preferabl y chl ori de,

in the conpou e t IeZWd ative; step
b stands fo$ néi g{' ik ”l? é é%? af?sf?‘aéééf &o'ﬂlg {:he?et%h "?a? rﬁ?ﬁr% &30| ng
agent (such as’ eﬁTrﬁAnE%ﬁfs f’% 8?’8'52@{ (o B%‘ e} sﬁ'(e ups R,
Ra, Rao, n, n, G, Z W XY have the’ meanmgs as
prewously deflned for compounds of forrnula (I) unless otherwise stated.

10 Compounds of formula (Il}) may be conveniently prepared, starting from compounds of
formula (V11), according to the following Scheme 1:
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10 step ¢ stands for suitable protection of an NH group eventually present
in Wgroup with a P group, such as a p-nethoxybenzyl group; step d stands
for oxidation of the hydroxy group with a suitable oxidizing agent (such as
Dess-Martin periodinane) to the al dehyde group of conpounds (Xl); 18

SUBSTI TUTE SHEET (RULE 26) WD 20041094420 PCT/ 1B20041001350 steps e + f
stands for forw@weM4df the al dehyde group of conpoundETBAMHNPIH, Wttig
reaction in the usual conditions, through formation of enol ether foll owed
by aci d hydrolSekénee {step f); step g stands for the optional alkylation of

the a position of the aldehyde 5,by deprotonajion with a suitpble base
(such as UN(SIMe3)2), followe d ythe addi ti nof a suitabl® al kyl ating
agent (such as m foep t kylatt)ed ecof c p s (XIV),
(XV); step In st @ the gi on of rt @l dehyd ﬁ 9 y® Grignard
reagent (such as MeNgBr) into anwval cohol grougmof conp unT (XVl) and
(XVI11); step i stands for oxidation of the hydroxy group th a suitable

oxidizing agent (such as Dess-Martin periodinane) to the'ketone group of
conpounds (XVII);P)-srtgt):b st ands f owPconver si ogwcopf) t he hydr omb,gr oup in the

suitable 15 protect roqp of Ic our])ds uch as Q tert-
but yl di met hyl si®yt ) +—st arjd ?-a—Bu react(x.)on with the
sui tabl e am ne Mt give t ech'Hpounds& *b'r mJI a ( ' Mdtep | stands

for the deprotection]reaction to®¥ive the hydeaxy group of 20 conmpounds
(XX1'); step m stangJthgor i ntramol ecul ar cyclisation after conversion of the
hydr oxy group of gqupounds (XXI) in a suitable |eaving up (such as
brom de, by reactllgon Wi t h Cl%rﬁ )" h3) , tgg?éf the éﬁf zg orrpounds
(XXI'l); 25 step nws;f;gvsmf or th %Qﬁt ect_.l.on |_on_.of ?%eftpr otected NH
group eventual l'y eSeat in e to giw PcomB & (I'1); step o
stands for oxidatiopyby a sui tab oxi dating %nt (such g, DDQ in order
to give formati on of the double nd of corrpounds (rr), whe Dis CHRB and

Gis CHR10. 30 Conpounds of formula (VIl1) are known conpoungls? or may be
prepared accordi ng to knovvn met hod |n(P§ Q,e Ilterature

I EI on L ,Lj’tr %,L or

Hat

(xxn (X1X)
Py w,_
o nyor 5.
[c} et e Y
RN ECIES S S
{3
in which
stepa stands for conversion of the leaving group L, selected in a group
5 congisting from: halogen or reactive residue of sulphonic acid (e.g.
mesylate, tosylate), preferably chloride, in the compounds (VIII),
by reaction with the suitable Z-W derivative;
step b stands for reduction of the ester group (E) with a suitable reducing
agent (such as DIBAI-H) to hydroxy group of compounds (IX);
10 stepc stands for suitable protection of an NH group eventually present in
W group with a P group, such as a p-methoxybenzyl group;
step d stands for oxidation of the hydroxy group with a suitable oxidizing

agent {such as Dess-Martin periodinane) to the aldehyde group of
compounds (XI);
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Al ternatively, conpounds of forrmula (fir) may be conveniently prepared,
starting from 35 conpounds of formula (XXIIl), in which RR R Z and Ware
defined as above, according to the followi ng Schenme 2: 19 SUBSTI TUTE SHEET
(RULE 26) WD 20041094420 PCTrt92004(001350 Scheme 2 (XXIVa) RE Act Act h),
Jp a(}-) ef R(XXva) ¢). H R RHa).- .. ) ON- RR Nt'l ~~RR
(XXI11) (XX V)Wézéﬁl’%? o Act =E (XXVI) O X zO NH E~ | pdtimRodiolssd ()CX\/)
ny(XXVII) HaIIe) Zt) or f)'+0) (Ilr) or x AS- NNR NN

f)'+n)orf)' +0)+n R ) ) m eolK, sw
R-w (XXIX) in whi %the+f| ng@nds.c}or fé ’ﬁ(t)b:%o%tg? zlfi?%d% %;;fac? cgﬁp% cps)( iﬂ) by
pyrrolidi none noiety of conpBuhggcto sua, gandifion; T°u$rbf°Fﬂ‘9(“ﬂ'é°f &l e B
present in the final co npoutier plipyed by ac Y"r’%‘é@t?ﬂ‘gﬂ't he conpounds ()O0XI11)
with a reactive dePBR@tive GRNdsHer thypntignal alkyialionol the peposiiion af teenaldatydsut yr |
chloride; f6llowed by a cyclby siapolonation il tai sitatilen birgsisachcam biN(SiNga$2).(e. g.

KO Bu); 10 step b' stands f doflowati i the afidiiionaf acnitdble alldatitg agent {3achcasnpounds

(XXI'V) with a Mel) to form the alkylated aldehyde of compounds (XIV), (XV);
steph stands for the conversion of the aidehyde group by a Grignard
reagent (such as MeMgBr) into an alcohol group of compounds
10 (XVI) and (XVIII);
stepi stands for oxidation of the hydroxy group with a suitable oxidizing

agent (such as Dess-Martin periodinane) to the ketone group of
compounds (XVI);

step j stands for conversion of the hydroxy group in the suitable
15 protecting group of compounds (XIX} (such as TBS: tert-
i butyidimethylsityl);
step k stands for a Buchwald coupling reaction with the suitable amine
RNH2 to give the compounds of formula (X¢);
step | stands for the deprotection reaction to give the hydroxy group of
20 compounds (XX}
step m stands for intramolecular cyclisation after conversion of the

hydroxy group of compounds (XXI) in a suitable leaving group
{such as bromide, by reaction with CBr4 and PPh3) to give the
cyclized compounds QK1)

25 stepn stands for the deprotection reaction of the protected NH group
eventually present in W group, to give final compouinds (II);
step o stands for oxidation by a suitable oxidating agent (such as DDQ) in

order ta give formation of the double bond of compounds (lt), when
D is CHRB and G is CHR10,
30
Compounds of formula (VIl) are known compounds or may be prepared according to
known mathed in the literature.

Alternatively, compounds of formula {ilr) may bs conveniently prepared, starting from
35  compounds of formula (XXIH), in which R, Ry Z and W are deflned as above, according to
the following Scheme 2:
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3-am nocrotonate derivative and POCl 3 when Xt is oxygen; or stands for
al kyl ation of the am dine formation by reacting the conmpound (XXIV) with a
but ynoate derivative, when Xr is NH, step d stands for the cyclisation of
t he conpounds (XXV) or (XXva) in basic 15 conditions (e.g. tBuOK) to give
t he hydroxy pyridine precursor of cycle A in the final conpounds (Ilr);
step d' standswgg&,ﬁgﬁﬂfornatlon of a reactive derivatpyemtis®i3sa | eavi ng
group, Lg) t ydroxy pyridine (for exanple selected in a group
consi sting of %8 §?BSTITUTE SHEET (RULE 26) WO 2004/ 094420
PCT/IBZOO4/001§ riflate,xpalogen, and nesylate) of conpounds (XXVI) by
reaction with, for exanple, AWle anhydri de; ¢ e' stands for nucleophilic
di spl acenent of the IeaV|ng g eup of c@npoqui é 1) to give the

i ofi n

hal ogenat ed conpounds (X? ¥ preferanly teg or brom nated
conpounds; step f stand$ or tﬁe aryl ation reqgtvapn aﬁm&ﬂethe suitable -Z-W
derivative by a netal catalysedecoupling reaction (for grrpl e a Buchwal d

reaction or a Spzuki | iQ) cedure Ko give the fi conmpounds (11lr);
Xﬁgbo |‘Fa'b

such -Z-W derivati¥e |y protectedWith a g up, as defined
in 10 Schene 1, step g' Rstand “% Ag{cglvatlon of carbogggéﬁy t he addition

of an el ectron X’W)thdr Mg gr acylation to gi ester group
such as acyl ation wi thogi et hggzar bonate to give therethyl §ster

derivative, E); step h' corresponds to step b)" IS ygen. 15 step
i' stands for a netal - hal ogen exXahang§ rggction sui yabl e base, such
as n-BuLi) followed by a trans-netal reaction w hasgitable

net al atl ng agent (such as a trial kyl bo%ﬁ}ﬁe or a tmpaf kyl st | chloride);
step j' stands for the cyclisation of fR& (3-anivdeebter of if dr. PAVID X1 V)
wth,a salt (e.g. hydrochloride) of a substituted am din such as

acetam di ne 20 hydrodhl ori dg}i7 in prder to form the pysiafdine cycle A when
YIs N step m standg for ceghvers anojo the pyd oxy oup into an hal ogen
by the hal ogenation rleggti arrjed out Ut U%VE yi or~ exanpl e, treatment wth
PQ(Hal ) 3, wherein Hal |Is PE. bl yf).c,lg AFiNE 25 R xxgeneral , the starting
conpounds of formula (XX11) ar@ k own conmpgunds or may be prepared
according to known net hodsnlonf)tJ) terat‘t?;\%\u The process of Schenme 2 Is

particul arly conveni ent fg anat i»6n, of, conpounds of general fornula
(rvy, (v, (M). 30 The c nﬁb"% J%n?ral forrrula(XXIV) ( XX Vb) ,
(XXVE), (XXVIL), (XXVITT), (XXIX)  ag,

QMM)

in which:

5 step &' stands for the formation of the pyrrolidinone moiety of compounds
(XXIV), which will form the cycle B present in the final compounds (lir),
by reacting the compounds (XXXIfl) with a reactive derivative of the
butyric acid, such as 4-chlorobutyryt chiloride; followed by a cyclisation

{ reaction in basic conditions (e.g. KOtBu);
10 step b’ stands for amidine formation by reacting the compounds (XXIV) with a
3-aminocrotonate derivative and POCI; when X; is oxygen; or
stands for alkylation of the amidine formation by reacting the compound
(XXIV) with a butynoate derivative, when X, is NH;
step ¢ stands for the cyclisation of the compounds (XOXV) or (XXVa) in basic
15 conditions (e.g. tBUOK) to give the hydroxy pyridine precursor of cycle A
in the final compounds (lir);
step d' stands for the formation of a reactive derivative (i.e. a leaving group, Lg)
of the hydroxy pyridine (for example selected in a group consisting of
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novel internedi ates useful for the preparation of the CRF antagoni sts object
of the present invention or other CRF antagonists, which nay be
conveniently prepared using such internedi ates. Representative CRF

ant agoni sts which may be prepared using the 35 above internedi ates include,
but are not Iimted to, those disclosed In the above cited Patent

Appl i cations: ¥@:8wsi3p06, WO 95/ 33750, WO 02/ 08895 aneBCB@8¢088412. The
above cited publications, including but not limted to patents and pat ent

applications, are herei fhﬂét@%fo@é}{ %E@He@%tef@‘f&ﬁﬁ% oi’ ol il Vi dual
publ cat o wer e spect | %’l 4“’“ ”}‘%d?f‘eﬁ' y%éngllcatSLeJBSt Tu‘?E' el
26) \/\020041094426{%5%?)1 ﬁ‘}'sp erjert ot 'ea""ﬂ o Psap erQ‘of f or mul a
(XXV1 A), correspondi ng t d al na? rcﬂ[ﬂﬁ’%‘” WHE er@'
correspondsSto a carbon ¥ ’”.’é'}("‘l" COTROURGSe tautonmeric form (XXVIB). --

~1 RN 11 1 a BtePR (xxw for(twlat)on reacgRenvits depwilahiss—oW dgevebivedy & or nul a
(lit) may be prepared i nmgial catasedeouplingreagion de examtilerayBuchwald reective bheod
described in the | nternaSunkiaouiad)ericedpdd piesathe tnal 4MPOEAE 8B)) Qish 28
illustrated in the foll odedvativeohene: sutatiiabrotdeted Mith a P~drbupFafiideffdet®in OP  RANL
R-NL b RGgINL POOX10 @Gehee1 XXXI) 1 011 Hal Hal Hal OHAN ' OP d" |

R'AN R -SL RN NeBy N MehLibhactivalionRo a3y We aadion( PVlokecchd R

withdrawing group {e.g. acylation to give an ester group such as
acylation with diethy! carbonate to give the ethyl ester derivative, E);
step K’ corresponds fo step b)’ when X1 is oxygen.

15 step i’ stands for a metal-halegen exchange reaction (with a suitable base,
such as n-Bull) followed by a frans-metalation reaction with a suitable
metalating agent (such as a trialkylborate or a trialkyistanny! chioride);

step j’ stands for the cyclisation of the B-amidoester of formula (XXIvb) with a
salt (e.g. hydrochloride) of a substituted amidine (such as acetamidine

20 hydrochloride) in order to form the pyrimidine cycle A, when Y is N;

stepm’  stands for conversion of the hydroxy group into an halogen by the
halogenation reaction camied out using, for example, treatment with
PO(Hal};, wherein Hal is preferably chiorine.

25 in general, the starting compounds of formula (XXIIl) are known compounds or may be
prepared according to known methods in the literature,

The process of Scheme 2 Is particularly convenient for the preparation of compounds of
general formula (1V}, (V), {V1).

30
The compounds of general formula (XXIV), (XXIVb), POVI1), (XXVIE, (XXVIT), (XXIX) are
novel intermediates useful for the preparation of the CRF antagonists object of the

{ present invention or other CRF antagonists, which may be conveniently prepared using

such intermediates. Representative CRF antagonists which may be prepared using the

35 above intermediates include, but are not limited to, those disclosed in the abave cited
Patent Applications; WO 95/10506, WQ 85/33750, WO 02/08895 and WO 03/008412.
The above cited publications, including but not limited to patents and patent applications,
are herein incorporated by reference as if each individual publication were specifically and
individually indicated to be incorporated by reference herzin as though fufly set forth.

40 :
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in which step a" stands for reduction of the ester with a suitable reducing
agent (such as DIBAI-H) to give conmpounds (XXXI); step b" stands for
conversion of the hydroxy group in the suitable protecting 15 group of
compounds (XXXI1)(such as TBS; tent-butyldinmethylsilyl); step c" stands for
a nucl eophilic displacenent reaction with the suitable amine RNH2to give

t he conpounds Wi 20peHel a (XXXI11); step d" stands for W@H@ﬂ?’éf"ectr on
reaction to give the hydroxy group of compounds (XXXIV); 20 step e" stands
for | ntranol edulpaicuydhe sentriooms af faemule (KM stoomespofdingh® thy dérmpoyndsgafoup of
conmpounds ( XXrMplai(xX\a) veheh tradotrespbrea o @ garbnaityn, (18 @Ristas the@AdMeAt Grm DY
reaction wth (€&ap. and CH3SO2Cl) to give the cyclized conpounds (XXXV); 22
SUBSTI TUTE SHEET (RULE 26) WO92004/ 094420 PCT/ 1BR004/ 001350 step f' stands
for a netal nediated couplin eaction with a s able Z-W derivative to
gi ve compounds The starting i al ==&l ready] k |o inliterature, as acid
derivative (see Snider, Bak yN ) n, Bruce M Synthesis
of the tricyclic triamne core oft martinelline andnmartl nel lic acid.
Tetrahedron Letters (1999), 4%&\7) 3339-3342). ‘QWE’F” the -Z-Wnoi ety of
conpounds of formula (1) is not a known conpoun ready described in the
literature, it ma be ﬁrepared i n anal og éto the foll owing Schenes. 10 The

Schemes repres ﬁtco'f“l‘?é‘“ b Baieeat forlagit) @bk Argrareg &t #n,aleingtive Way acoptdiig ni et j es,
somet i mes wi t Hedte malog dessabedein ghe Intgratienal Eateryd tAnplratians Wek 0eB809e #sabove, in
order to si nplusfajedimte (oekdnrasichersd g of the chemical processes. This does
not limt at all the availability of such processes for the preparations of
derivatives containing noreéefsubstituers 0:5 I | nkeft t o (F‘II fferent noieties. 15
Exanpl es of the foll owi ng A?%ﬁemho '%gﬁﬁ Rt mExperr ment al
sectiton. Scheme for the B Besi s oR ler i vat RFeNsui ta for the
preparation of the conmpourd®) of foroaka (11) in ich z corresponds to a
pyrazolyl derivative and Wis a W2 derivati ve, fo&M; exanpl e

1- (1H pyrazol - 3- yI)iMdazoIfLag\‘n 2-one interrredia 8): 20 Schenme 4 C .N NH

a- H~® - N~HH 0 - - Oy, - 9 _Hop i nternediate 8
._..)_ <__)_
oo Xy =~ LT

N N NH (XXXIH)
R R R
lf)" DOXXIV)
W\
Z
5 o
10 R

in which

stepa”  stands for reduction of the ester with a suitable reducing agent (such as
DIBAI-H) to give compounds (XXXI);

stepb”  stands for conversion of the hydroxy group in the suitable protecting

15 group of cornpounds (XXXU){such as TBS; fert-butyldimethylsiiyl);

stepc”  stands for a nucleophilic displacement reaction with the suitable amine
RNH; to give the compounds of formula (30X,

step d” stands for the deprotection reaction to give the hydroxy group of
compounds (XXXIV),

20 stepe"  stands for intramolecular cyclisation after conversion of the hydroxy
group of compounds (XXXIV) in a suitable leaving group (such as
mesylate, by reaction with EtyN and CH3;S0:Cl) to give the cyclized
compounds {XXXV);
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in which step a"' stands for the reaction of 3-am nopyrazole with
chl oroethyl isocyanate in DMF at 0C, 25 step b"' stands for cyclisation
reaction with KG-Bu in THE at r.t.; step c¢c" stands for deprotection
reaction by UGH in McOH H20 at 80C. Schene for the synthesis of a derivative
suitable for the preparation of the conpounds of formla ’&‘(f? in which Z
corresponds tov@20p40430| y| derivative and Wis a W defGHEPILSY or 30
exanpl e of 1-(1H pyrazol-3-yl)pyrrolidin-2-one (internmediate 10): Schene 5
NH, WHN' "C N-Ostepfa bistan@ dv dOme@Nmibiated Fdupling. rebbtih withl el sultattle @VE"cl H / ~
intermediate 10 in whi oderi@BvetSbJBﬁdﬂmBhﬁfﬁs SHEET (RULE 26) WD 2004/ 094420
PCT/ | B2004/ 001350 step a" stands for reaction of 3-am nopyrazole with
4-chl oro but yripe sGRh@ bl ishirbdd kRN RératiRHRO%I RN \s(HBMd; Bayep b"
st ?”Szpi o ec%/lod 'mtm\almﬁsﬁ'ﬁ&%t h\@Hof g @Z&m u%h.ﬁ . chrerof makfiBlinG stands
a‘%gn{aﬁﬁ&lka% ¥ QP\'E‘é RS t%)é _oé i 339-

synt hesi s of erivative suit para on of the conpounds of
formula (11), ‘b’ Qorr s%pgds to a gy azolyl derivative and Wis a W8
derivative, fo he“é?tea 5 ‘Btyf § §7/mu g)l' PR B KAPWHEBRIINAAIEIN- 2( 1H) - one
(i nter medi at e desyibesdp ﬁﬂ‘e@tuﬂ%‘i"ﬁﬂtﬁe fppared inanal %tOHHFP"am Sehemes. b O c” /1 O
FN \, "' N -- 10 Nhe-Sqiemes. reprgseqt Hhey prgppfationcpf epeific derivptives of niZe¥ npelétiss.e 13 i n
whi ch step a" smatwss Wiboutttieepressacy ofdarttef s@si#uantsogsydedines] gbove, tirh ol tor opr opy !

| socyanat e, i nsimibiyRhe tatier@&iding oBipe tiemisblprodessésor cyclisation reaction with
KQ - Bu, in THEThisadoek -rot limil 2t Sk @R &vailablitg ol Ssuche ProCdseubt foP her @rasakdtions &fy LI ON, in
McOH H20, at BfdivativezRem@niddhort Bdsthvenishemkad 9 tifisted Bloleliadt | ve suitable for the

Pr epar at | 04 0f 6L ARG Bboord BB B iy b Bt ook " esponds to a
pyri dyI derivative and Wi s W2 derivative, for

Scheme for the synthesis of a derivative suitable for the preparation of the compounds of
formula (11} in which Z corresponds to a pyrazolyl derivative and W is a W2 derivative, for
example 1-(1H-pyrazol-3-yl)imidazolidin-2-one (intermediate 8):

20 Scheme 4
.’ iN,\,m _t' QH
AR o S P A

O‘J*E"VC' OJ\P{/\,CI
intermediate 8
in which
step a™ stands for the reaction of 3-aminopyrazole with chloroethyl isocyanate in
DMF at 0°C;
25 stepb™ stands for cyclisation reaction with KO#-Bu in THF at r.t,;
step ¢” stands for deprotection reaction by LIOH in MeOH/H,O at 80°C.

Scheme for the synthesis of a derivative suitable for the preparation of the compounds of
formula {1} in which Z corresponds to a pyrazoly! derivative and W is a W9 derivative, for
30  example of 1-(1H-pyrazol-3-yl)pyrrolidin-2-one (intermediate 10):

Scheme § .
DO 0 @0
p Sy SR
N.N — N.N RN N'N —— N.N
H DJ‘\/\/Cl OJ\/\,CI H

intermediate 10
in which
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exanpl

Br Internedi ate 96

THF) ;

protecting group (such as a para-nethoxybenzyl group). 30 Schene for the

e, protected 1-(6-brono-2-pyridinyl)-2-imdazolidinone (internediate
96). 20 Schene 7 p~~/q(oMe Y Y NHz Nx HI eNH" | INJ O .NO .NO Br
in which 25 step a" stands for the condensation of
1-chl or o- 2-i socyanat oet hane with 6-brono- 2-pyridinamne to give the urea;
step b" stands for the cyclisation reaction In basic conditions (t-BuOK in

Br

step c" W0 ad®¥#ROr protection of the urea NH gr fF R e4P%4% Ui t abl e

synt hesi s of deepialati vewmndsufot adaktien fab3-atrinepypazelp awitat 4-core butyrilechaggmunds  of

formula (11),

1- (4- br ono- -pyrlmdl nyl ) -2-im dazol i di none |nterrre late 102) and
pr ot ect ed 1(

Schene 8 W

N N Jy

cl

10

15

20

25

30

Br

i n whi ch pésere bREEPOSndtiOCKRCRYr i M di nyl derivative and Wis a
W2 derivative, stepdft SUBStRhdBreySikiab rebdtbh Fithd@H, MBMEOR44.094420
PCT/ 1B2004/ 001g3w f or s@ﬁ@srml dRprofekth RakBA by MeONaMeOH, gt

e% @F Q%the@s di é% %au suH%b?' %s%_& araqlﬁp Eft%er medi at?ﬁ/ 104)
a k

in hch ans azol R?rﬁatg?\la pdenvatwe for

example of 1- (1H— yrazol—S-yI)tetrahydropynmidln-2(1H)-one (intermediate 13)
Scheme 6

Hnj‘g’\/‘m Q NH QNH
v cY Q
[-(N —'—.' -——b-—u-p N,N — N.N
)\ﬁ’\/\u OAHJ\/\G‘ H
intermediate 13
in which
step @’ stands for the reaction of 3-aminopyrazole with chloropropyl isocyanate, in
DMF, at 0°C;
step b" stands for cyclisation reaction with KOtBu, in THF, atr.t;
step ¢ stands deprotection reaction by LIOH, in MeOH/H,C, at 80°C.

Scheme for the synthesis of a derivative suitable for the preparation of the compounds of
formuia (1), in which Z corresponds to a pyridyl derivative and W is a W2 derivative, for
axample, protected 1-{8-bromo-2-pyridinyt)-2-imidazolidinone (intermediate 96).

Scheme 7
OMe

CI
m Q
NH e Nog\H o N
Cf QT I/NYO aNW(

Br Br
Intermediate 96

in which

step a* stands for the condensation of 1-chioro-2-isocyanatoethane with 6-bromo-
2-pyridinamine to give the urea,

step b stands for the cyclisation reaction in basic conditions (£-BuOK in THF),

step ¢” stands for protection of the urea NH group with a suitable protecting group

{such as a para-methoxybenzy! group).

Scheme for the synthesis of derivatives suitable for the preparation of the compounds of
farmula (I1), in which Z corresponds to a pyrimidinyl derivative and W is a W2 derivative,
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5 Internmediate 102 Internediate 104 in which step av" stands for the
condensati on of 1-chloro-2-isocyanatoethane with 4- nethoxybenzyl amne to
give the urea derivative; step b'"l stands for the cyclisatlon reaction in
basic conditions (t-BuOK in THF); 10 step cvO stands for the nucl eophilic
substitution of the cyclic urea on 2,4- dichioropyrimdine in basic

condi tions (sudA2@&MEH in DVF): step dvO stands for eSCHERHGHOEH ¢ he
chloride group into a brom de group by reaction wth TMSBr (trimethylsilyl
brom de). 15 Sohexanplepprdtduteds-atingsi-Spydmidinfip2-oodapainst® @itermediaw| @2 (1 1), in
which Z is a taidarmdcieh 192-bropyaagahyhyhdanidyidinese (ittdmedkdid ioayl ar the synthesis
of the conmpounggefdhr) in which Zis triazolyl or pyrazolyl derivative and
Wis a W2 derivative, 1- (1FF 2, 4- trlazole@byl}Z i m daeol i di none
substituent (R5=H, X=N) an (5- zg;§+p razol | )-2-im dazo- |idinone
substituent (R5=Me, X= Q) SE.‘h.erre of HEET (RULE 26) WD
2004/ 094420 PCT/ 1 B2004/'@®¥350 C NBN H N~ le ?(C)x( 0 Hal R5~-NNTI RS
NNR~NRLNRNRR NR I NN R (x(VIIIa) i B which step a"A stands for
the arylation reaction with a 3- anlnoheterocycI%yby a netal catalysed
coupling reaction (for exanple a Buchwal d reactifon) procedure; 5 step b"'
stands for the condensation of 1-chloro-2,ocyanatoe wth the am no
heterocycle to give the urea; step c"l8§;§nds for th clisation reaction
in basic conditions (t-BuOK in TH eme for fhe/Synthesis of a
derivative suitable for the prepdr r%{ n of +t helc d%ounds of 10 fornul a
('), in which Z corresponds to enyl derlva Ive and Wis a W

derivative, for exanple, 1- phenyl m dazol i di hone substituent. Schene 10
(Rs)g NH,, (R%\N ,NH tRs)g NH Hal 134 ak d. bl ~ %;MN RNNRNNRRR 15
in which OMe OMe
M f"up
[”;r“x %
N O N O
Y
Br Br
5 Intermediate 102 Intermediate 104
in which
step a”t stands for the condensation of 1-chioro-2-isocyanatoethane with 4-
methoxybenzyl amine to give the urea derivative;
step b stands for the cyclisation reaction in basic conditions (--BuOK in THFY,
10  stepc” stands for the nucleophilic substitution of the cyclic urea on 24-
dichloropyrimidine in basic conditions (such as NaH in DMF},
step d*f stands for exchange of the chloride group into a bremide group by reaction

with TMSBr {trimethylsilyl bromide).

15  Scheme for the synthesis of the compounds of formula (I1), in which Z is a triazolyl or
{ pyrazolyl derivative. In particular the synthesis of the compounds (lir) in which Z is
triazolyl or pyrazolyl derivative and W is a W2 derivative, 1-{1H-1,24-triazol-3-yi}-2-
imidazolidinone substituent (Rs=H, X=N) and 1-(5-methyl-1H-pyrazol-3-yl)-2-imidazo-
lidinone substituent {(Rs=Me, X= C)
20  Scheme S
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step al® stands for step f)' as defined in Scheme 2 (Suzuki coupling with
the boronic acid derivative); step bl  stands for the condensation of

1-chl or o- 2-i socyanat oet hane with 6-brono- 2-pyridinamne to give the urea;
20 step cl' stands for the cyclisation reaction in basic conditi ons (t-BuX
in THF). Schene for the synthesis of a derivative suit

prepar ati on of WHA¥O¥ounds of formula (11), In whi cﬁ%%gor“}ra&elé onds to a
pyrazolyl derivative and Wis a W1, W3, or a WL4 derivati ve for exanpl e,

3-(1H pyrazol -3-yl)-1, 3-oxazol i di n- 2 one (intéf wedi ate 16)

3-methyl -1 -(1H pyrazol - 3-yl)-2(1H) - r| di none (n er medi at(€ 86) and

2- (1H pyrazol -3-y9- 3(2H)-pyri dazmngn’e (inter at e 28) ene 11 26
SUBSTI TUTE SHEET (RULE 26) WO 2694(894420 \NB20041 0 Hot //Jp Br

/1gyp Br Hot ax GX |2ﬁm G W Nyw H m HCMVLE?E Nt N-j p OO
O Internedi ates 16, h‘sfg tﬂ.ﬁn he protection of
3-bronopyrazole with h sumabIeRbrote‘ctl ng '5 grioup (stch as a trityl

group); step b stand%omng t he copper catal ysed coupling reaction between
the protected  bronopyrazole and 1, 3oxazol i di n- 2- one,

3-nmet hyl -2(1H) - I‘l.,dl no e d 2 azi none, ctl p c
stands for the g%ﬁr ot ect Q? I} e ryghgr{%aglon ?ﬁe '%‘E%@E?%‘iecé’z? r%etta?
derivative. 10 Scheme PRRIYsed %°”§ K@ agelion ot grample.Buchwsid (?é“@ﬂ?lpf"&ﬁq"ée ‘for the
preparation df $RME" conpeiaRdgdorde °°'Fd(9f‘§?£ﬂ"69fE‘F'I“?r?'2"§°ﬁya&\ﬁp‘?,‘?ﬁnzwé'bﬁhiaé%‘i%nds to a
pyrazol yl derivative anbetsipeyslelp gpdhedesei vative, for exanpl e,
2- (1H pyr azol - 3tepley'- 1, 2stBrdsiidrdwicachsstioroeantiondin bastti conditides -BbSK intTti€Nnt . Schene 12
Hj aMe NHH/-OHi NN QOQ-NN }}(ar NNfNNI t QQONNN 111

Scheme for the synthesis of a derivative suitable for the preparation of the compounds of
10  formula (ll), in which Z corresponds to a phenyl derivative and W is a W2 derivative, for

example, 1-phenyi-2-imidazolidinone substituent.

i

Scheme 10
{Rg)g NH, Ry
R1 N
15 inwhich
step a* stands for step f) as defined in Scheme 2 (Suzuki coupling with the boronic
acid derivative);
step b* stands for the condensation of 1-chlero-2-isocyanatoethane with 6-bromo-
2-pyridinamine to give the urea;
20  stepc® stands for the cyclisation reaction in basic conditions (£-BuCOK in THF).

Scheme for the synthesis of a derivative suitable for the preparation of the compounds of

formula (I1), in which Z corresponds to a pyrazolyl detivative and W is a W11, W13, or a

W14 derivative, for example, 3-(1H-pyrazol-3-y1)-1,3-oxazolidin-2-one (intermediate 16),
25  3-methyl-1-(1H-pyrazol-3-yi}-2(1H}-pyridinone (intermediate 26) and 2-{1H-pyrazol-3-yi}-

3(2H)-pyridazinone (intermediate 28).

Scheme 11
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RANNR NNR NN RR NHrNCR2M N .OCi WO N I ~1'Q)~~7 R-'N
RR NN 1% in which step a~ stands for al kylation of the am no group using
et hyl 2-bronpacetate as an alkylating agent; step b'd stands for reduction
of the ester group into the alcohol, using a suitable 20 reducing agent
(such as LIiAIH4); step cX stands for cyclisation of the am no al cohol using
Bur gess' reagewp 2004080 hoxycar bonyl sul f anoyl ) tri et hyl aRFER2MPAr oxi de
inner salt) to give the cyclic sulfonylurea; step d4 stands for the
deprotection of the suffonylffea usifg.basifcongditigis (such 25 as NaCH in
a CH2Cl 2/ MeOH mi xture). 27¢ SUBSTI 3T (ROCE WD 2004/ 094420

PCTI | B2004/ 001350 Scheme fbr the synthesi$ of a derl vative suitable for the
preparation of the conmpounds of fornmula (I1), in which Z corresponds to a
pyrazolyl derivative and Wis a WL2. deri yafive,~ for exanple,

2- (1 Hpyrazol -3-yl )i sot hi azol inLneNJf, 1-d rdeysgibstituent. 5 Schenme 13 Hz
ON' "nis"OH pJp NN 4CN.N awl bA¥ yoR(M' ery¥R-8l R R JJ~~ R R in which
step a"' stands for al kylation of the amg i 1, 2- oxat hi ol ane
2,2-dioxide 1 ) As,an al kyl ati ng agent; %‘?@S&Eﬁﬂfb?gﬁg for the cyclisation

step nedi at ed ffﬁe addi ti on of POCI 3. hene for the sypthesis of a

derivative sui tsté'b"l’e for® ?'H%?odrtﬁepﬁrffz'cfﬁo&?f §%’"E"W8yr%’ 3'&1355}‘/'@#’@ RFAPHH a (117r),

in which Z dorresponds P44 PaEMAREr i vative and Wis a WL derivati ve,

for 15 exanpl &ea0' 1H pyands &rthe. oppper satalysgd [GoupHng. repetiprhbetuesy | theppratgeled

substituent. Schene 14 WEprappyrazole and 1,3-oxazolidin-2-one, 3-methyi-2(1H)-pyridinone and
3(2H)-pyridazinone, respactively;

step ¢* stands for the deprotection reaction to give the desired bicyclic derivative.
10
Scheme for the synthesis of a derivative suitable for the preparation of the compounds of
formula (1Ir}, in which Z corresponds to a pyrazolyl derivative and W is a W10 derivative,
for example, 2-{1H-pyrazoi-3-y1)-1,2,5-thiadiazolidine 1,1-dioxide substituent.
Scheme 12
& g dr
N N N
00 - 0D = 00
I —_ - "
RH‘N N R,/EN N R‘/TLN N
R R R
;qH (\N-COzMe
¥oogr s
N'N N
pealtS o n
Ry N N.R Ry”NT N
L 15
in which
step a” stands for aikylation of the amino group using ethyl 2-bromoacetate as an
alkylating agent;
step b stands for reduction of the ester group into the alcohol, using a suitable
20 reducing agent (such as LIAIH,);
step ¢* stands for cyclisation of the amino alcoho! using Burgess' reagent
{{methoxycarbonylsulfamoyljtriethylammonium hydroxide inner salt) to give
the cyclic sulfonylurea;
step ¥ stands for the deprotection of the sulfonylurea using basic conditions (such
25 as NaOH in a CH;Cloy/MeOH mixture).
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Ph N~ OEt -H NHs HOO 0 !'JJ O awmn buo NN R R~ RNRNRIts N in
whi ch 20 step aid' stands for the preparation of the phenyl carbamate using
phenyl chloroformate; step bz0l stands for the addition of

am noacet al dehyde di methyl acetat to the activated carbamate group; step
c'" stands for the cyclisation reaction in the presence_of _an acid (such as
HO) 25 to gi VOMH®42Y i i dazol - 2- one substituent. ThETRBYPEE bresent in
conmpounds of formula (1) is generally a known conpound. Wen such R group is
not a compound al ready described in the literature, it may be prepared in
anal ogy to theSdheh¢ bwinagyrBekie vbsderidivelsutabBbraerepapitivie siams cobdpeuri@s epar at i on
of specific dewimuat(inyRswhith ZRogreums to & pPRbiyNRavativd dlaauts 4 We2 R&Rawece of

further substipigihe 2-(@9-peefol-2akotRe@ne 1, Naekidtibdifes M1 fy the
under st andi Bg g ohb ez chem cal processes. 28 SUBSTI TUTE SHEET (RULE 26) WO

2004/ 094420 PCT/ 1B2004/ 001350 This does not limt all the availability
of such processes for the pre @rati ons oﬁ\/l@ig&r_oups %%yt aining nore J
substituents. Exanples of t fol l owi n prepar%ﬂtig‘r&s an be found in the
Experinmental section. "Schemg' for the Syhthesis o N

2- (di fluoronet hyl) -4- (et hyl anddl i nes Schenmey NO2 NO2 2 NH2
COzH e, uv- OH b,, I gCHOC\Q%N 2 d N Ve g Me Internedi ate 87

10 in which step a& stands for Feduction of the acid®roup with a suitable
reduci ng agent (such as cyanuric chloride/NVMM NaBH4); step b'" stands for
oxydation of tiaehiahcohol to the al dehyde with a suitable oxidizing agent
(such as Dess- g4 n petdnasionangiion dhesdnid golip\ishb anAdsathiGanedd 3.lidd nat i on of
the al dehydg using a sujstaabkath 4kt Nating agent (such as DAST:

(et hyl ami NO) gl " b 18 beSh 8y AEBRLAAHR &t PROBETUCt  on of ¢ e

nitro group with a suitable reducing agen

Scheme for the synthesis of a derivative suitable for the preparation of the compounds of
farmula (1Ir), in which Z corresponds {o a pyrazolyl derivative and W is a W1 derivative, for
15  example,1-(1H-pyrazol-3-yl)-1,3-dihydro-2H-imidazol-2-one substituent.

Scheme 14
H OEt

H
o, H_(oph H_(N _E

N N N’ N'N
O 2 1 2 D = 00

aeprem———ine. sl

R(‘EN NR R(‘EN NR R‘)\N Nh R(TLN NR

in which
20 stepa” stands for the preparation of the phenyl carbamate using phenyl
chloroformate;
step b*" stands for the addition of aminoacetaldehyde dimethyl acetal to the
( activated carbamate group;
step ¢ stands for the cyclisation reaction in the presence of an acid (such as HCI)
25 to give the 2H-imidazol-2-one substituent.

The R group present in compounds of formula (1) is generally a known compound.
When such R group is not a compound already described in the literature, it may be
prepared in analogy to the following Schemes.

30 The Schemes represent the preparation of specific derivatives of R groups, sometimes
without the presence of further substituents J as defined above, in order to simplify the
understanding of the chemical processes.
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(such as H2, catalysed with palladiumon activated charcoal). 20 Schene for
the preparation of 2-(Methyloxy)-4-(1 Hpyrazol-1 -yl)aniline (internediate
88). Schene 16 NH2 (rNH, O\ ar O Br N,,, Internediate 88 In which 25
step a'" stands for the copper catalysed coupling reaction between
4-brono-2- (nethyl oxy)aniline and pyrazole. Conpounds of fornula (fin) may
be conveni ent | wopsoepaszed according to the foll owing SRERMEOHOOLHY where the
starting material was prepared according to WO 021088095 Al 30 Schene 17 w
1 EtCaC A ~ ThisdoBE ndufimit atRI Bie dvaibbifityNdf such processesioritre phepBratbnBof R Yaslipéd)  ( XXVI b)
(XXVI 1 b)  ( XXV ¢ohfadning hofe)J subQituSBSTI TUTE SHEET ( RULE 26) WD 20041094420

PCTI | B2004/ 001@)@9\pleé&tmbl%hlng/g%ﬁarﬁfoﬁs' ca b0 i BB Eid%ﬁm@ﬁ(éi'stc‘ﬁ%' on of the
(3- ket oest er Oécnmmwhas o-(Wicdofd thy|§@Lnﬂeg(ysx,ﬁ?n.un¥droc loride) of a

substi t ut edsangcg1 suc as acet am oride); 5 step b'"l stands
for the transforma ion of the hydroxy group of fornula (XXVIb) into a

sui tabl e | eavi ng ar Qup, sel ectgd in a ggpup cons¢ost| ng frqm hal ogen or
reactive residue of b,,ehgml of e crewsydl,a cnﬁos,y,l cHF, preferably
chloride; step c" ds“T_o"F nversrolof The V|ﬁ—‘g pLinthe
conmpounds 10 (XXVI blb), by réaction wigh the sujtabl e -Z4HN derivative; step
d"' corresponds to previous step o in Schene 1. In pa&%rﬁ%h&r 7\/\/nen Jis a
group -OCHF2, this can be introduced directly in the group nmet hods

al ready knovvn inthe literature or, eventually, the group - OCHB may be 15
depr ot ect ed® usl"h‘@'%ne of the met hods listed in the G eene's reference cited
bel ow. Then, t BeP Rydr ox8AndgoniapucHof e agd riprmyihp wijatlpspiging agert {sull e

fl uoroal kyl ati ng agent ,assyrphricebloridgMd/liaBHak exenpl i fied for Internediate
125. Those ski btered" i n tstandsiot oxydation of fhe misctiohip dhetairabyde with h evilpble padiaig on of t he

conpdund of the agent (such as Dess-Martin periodinane);
15  stepc® stands for difluorination of the aldehyde using a suitable fluorinating agent
(such as DAST: (diethylamino)sulfur trifluoride);
step ¥ stands for the reduction of the nitro group with a suitable reducing agent

(such as Hy, catalysed with palladium on activated charcoal).

20 Scheme for the preparation of 2-(Methyloxy)-4-(1H-pyrazol-1-yl)aniline (intermediate 88).

Scheme 16

NH, NH,

Q&o\ av QO\

——p
iy V)
Intermediate 88
In which
25 stepa™ stands for the copper catalysed coupling reaction between 4-bromo-2-

{mathyloxy)aniline and pyrazole.

Compounds of formula (lin) may be conveniently prepared according fo the following
Scheme 4 and where the starting material was prepared according to WO 02/088095 A1
30  Scheme 17

Z)”
Et0, C a“' % bxvl jj:? dxi I\i
/k T RA '&)\N
R
(XXIVb} {(XXVib) (XXVIIb) (XXVIIlb) (Itn)
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20 invention or a solvate thereof it may be necessary and/or desirable to
protect one or nore sensitive groups in the nolecule to prevent undesirable
side reactions. Suitable protecting groups for use according to the present
invention are well known to those skilled in the art and may be used in a
conventional manner. See, for exanple, "Protective groups in ani c

synt hesi s" by wWow+@t8kne and P.G M Wits (John WI ey %ﬁg"%&@‘% or 25
"Protecting Goups"” by P.J. Kocienski (Georg Thiene Verlag 1994). Exanpl es
of suitabl e aniwhich protecting groups include acyt type protecting groups
(e.g. fornyl, tritbpaY oastaridylior theaeyetisytiop of e Gratobsterl ®ih@a @Y GvitAmOt ect i ng
groups (e.g. benzyl oxycasdrqay.! hylredMolidd vela seiétratod bitliRe (b hs atdnitliRt i C

ur et hane protecting grou%m@ﬁo y 9- fl uor enyl et hoxycar bonyl (FnoC),

1-butyl oxycar bonyl, wm)staam&nmyén%r aanb&we' hydr%: B hanaiapny! ) and
g(kyl | 30 t]%/pe p,: OLFC“ ngmgrg Bi b|(3qe In séle eﬁa +Hrop§d:8n E %r 9) | | k
Silyl groups. such 25???%%& rsm‘ﬁ;ﬁ reat?g Lk 2 hoaat Mwwwg, Smle 2y

tert-butyl; or esters such as acetate

ethers such as tetrahydr BB§s

Phar maceut i cal acé‘ébﬁ%bl ﬁa'ﬁdél fPé cpRygrsign < thre “19?"@?)&%‘8 § Apriheo cprapousH| t s,

i ncl udi ng dfher 35 phar AeYHBIbY bxrabdign withdearuighlee-Z¢h farwativeif t he corrpound of

formula (1) usi ngstepdVentdresmhds torpreviadstep FliveScbempbunds of fornmula (1) may

readily be isolated in association with solvent nolecules by

crystallisatiop p@mcmaﬂ@ﬁ atd DiRodf-08AF ARBCOPEd iftRuRA dY& .ntmam b %ﬁh 40

correspondi ng Sal 3t SeadySkhowrWBeE lbfAreSbESTert L Fhe? Gb %:( 420

PCT/ 182004/, 901§e§%tect\é\b‘ﬁ%] ga?r%%?&!ameﬁ &’]@t@ In‘?rﬁEEér s%f&QﬁBB% B per al

formula (1) 1re She 3 Iat%gb aal1 Qu le Rl afﬁa}% %_?( LIei_\sol ution of
ing or-1offla {15 using

rd
a correspondln g
k2 B’d’s’fex mﬁied ‘Hé"terr@ ' ? enantl orrer may be obtained fromthe

conventi onal
racem c conmpound of formula use of chiral HPLC procedure. 5 The

subj ect i nvent Ftsee gfiled i H‘él"&‘d‘@‘iaﬁl’%{a@ﬁhﬂaﬂ’ fhe-Arepp@lianed theofRIrawsof thehi ch are
identical 200 hyeotes or asolvateitherpofitgienhe aecgsspry andiorfdesinapieorpgotedbone dronoret he f act

t hat one or nosessitviegnspainéhe mogollatogrevbyt uadesimblesidh eactivgs. SnitableEmitatimass  or
mass nunber di brbesaditisd doosrdihdie tietpeasbit invertisisare ellKus\sn 10 thobeskiles mahd at f ound i n
nature. Exanpl @ fdy bSMeaNeS doRahtioRdmddBerl Qed, Rerikafial ' Rdtetivh Qragimpounds  of
the invention gagiPOARERSEH! T AaldrdensGeERIER! Wu&adJéh% Wﬁéie& Q6fs hgva] pde

i sot opes of,zhy 0
fluorine, i od| ﬂjé&&ﬁ G'%ﬁﬁf BKPPJ IROEIQ ?@eor%ﬁ( ?:u 3%%&i§ﬁh%¥|0 180,
31P, 32P 35s E" Egﬁﬁ'g gaﬁ
“nventi on-and SR €Y a‘éﬂgc%r B (L 0P et »{f& t hat
contain the af brhctiPhialic Lshaee pniartne spupie-g SdvasyrEelipxysen %WY at ons
are within t he(Fw@pbblMOXqu@‘)M EoenEonrepylanearbet eysighey ’@%”P‘}W'P Aelvved
conpounds G0 type pistesinangroynsviest pengyl i caleeptrisie Ex 4f rRutabigh Pevaen
radi oacti ve i sobkges geupshmasn@ide fot &@mple alky silyl groups, such as trimethylsilyl or tert-
butyldimethyisilyl; alkyl ethers such as tetrahydropyranyl or tert-butyl; or esters such as
{ acetate
Pharmaceutical acceptable salts may also be prepared from other salts, including other
35 pharmaceutically acceptable salts, of the compound of formula () using conventional
methods.

The compounds of formula (1) may readily be isclated in association with solvent
molecules by crystallisation or evaporation of an appropriate solvent o give the
40  corresponding solvates.
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are incorporated, are useful in drug and/or substrate tissue distribution
assays. Tritiated, 20 i.e., 3H, and carbon-14, i.e., '"C, isotopes are
particularly preferred for their ease of preparation and detectability. "C
and ' OF isotopes are particularly useful in PET (positron en ssion

t onography), and 1251 isotopes are particularly useful in SPECT (single
phot on em ssi owocampizeri zed t onography), all useful i RCHBARHGHFgI ng.
Further, substitution with heavier isotopes such as deuterium i.e., 2H,
can afford cer tkia cliheraaeist e catpand sigeserd @pblid (NgrehhiRl) 185 AAY BY

net abol i ¢ st abbbthifad, fof WxarB@ | @solubsT easea)rrespendmvanahﬁln{ené 'nilﬁurerofraeduced
dosage requ'"eB&ﬁHoﬁnoed?‘?ormmEﬂFﬁ‘srngrE@MerHi%na‘i)Fn%fhgd'srﬁﬂrs‘tr{ér xi Eﬁr Pnces.
I'sotopically | ﬁ?@dtén%q MTRAEAR c%?n%cf g&’ it rAuh I(rﬂg u@c .ﬂa Atace LS

i nvention c n gener be prepare y carry

in the Sch substi t |ngar adily

avai | abl e i SOtCﬁ?ET’ JI nve% %g‘xl 'SP%E%%@%"S#)X%"HWS G ‘et I I abel | ed
reagent. The 958(5 it ‘P 3 b dqlawing:” butfar they fact tat one,y mi9te s f%onst r at e
activity at thePlepsd byanaiam bpving igp aomigdnasy "Bae“sﬂ%"@t??’ fifferen dom theatoritit  of

condi ti ons medMated B SSC'FQF“‘b@F ugeplly fopndcla piayres Exapplepnl isgtqpeg thal 6ae8 of a
conpound as'fa @REPFEEE it FompgURdy oh thetinveatipn fed gbarmpgeutivaly ppeptapler $aBtis assay
met hods. Sui t ablesoiCReudgrisciapen pidtvdrogsn, ¢arion, nitrpgem ke, @h@sptm?&b‘é@hgm

i nhi biting t he feyiesiiddine, #idrtiioring. sich aRfH, fhb '1Q Cr Be P, 1o, fad'antadini zi ng
activities assd€i*adttiandi®h CRF. A compound of structure (1) may be assessed
for activity as a CRF antagoni st 40 by one or nore generally accepted assays
for this pursppoempdundd uidiheprdsbittinvaation lahdriphatiadendcallyt Mteepsbiayis &F &l osed by
DeSouza at al . chdpouhiBUh@SehaiRaRe diore®Sntid @A idotapasl aldri @ iisdtopds &l other (Synapse
1: 572,1987). %ibmsgm-ﬁln-ﬁﬁérﬁoﬂ'ﬁﬁﬁ prd3bht frveftibn. Wotod Al 1B RE 2empounds of

PCT/ | B2004/ 001 3RQresdh GnvEton, T&GRAMIRS tRosB intAlHRG: radicatie WeRpREISTRAUMY USI Ng

t he honvgeneOU%ret.ﬁc% ¥Rt Car® lisef IRy lahd @t s L atD EAY ar}.tr.aﬁu&rﬁf s THifed, | gand

bi nds to regp tanar%ar.!as@n@.er@ea.g@r&aegere RIS rsrgnéd és%co?pt ors

dures di scl osed

which in turn ég Qe aggléﬁnﬁp%ﬁ t

Experi mental P “"E.trxf @5& %pgh rrjails% e m&,@‘ﬁ ée?ﬁr m- Sf Wth
this inventio s"f'cr’ B\Peg@n ?msf'%n corr{p 5&3 l?mo%lﬁa&' rr&) semd'ﬁ%F h ‘gl'ﬂﬂl on are
useful in the CPERPYRRN P, eavir t’T’ Pesnﬁlfsocﬁisde Tr% ere CRF
receptors afe |??\F(9F¥}'8&dvaf‘ﬁg‘?f’dﬁu ting froge grpaterme 'Ht&’r{?r eﬁ?m ?@Wg?f‘ﬁpon of

maj or depr essi V&' hafifger eedpiged IdEﬁ?P&h qyiepentsandgRaRFR May §f p’efﬁ‘fF?)tﬁ'ls&'F‘e
depr ession, si rjfu@signcesy lsetgpicalya g&mﬁ@ﬁ%%if%“'%rﬁr%‘éd@'@‘”imt?f HF wi t hout
psychoti c feat upvemtion eat agngrix: be prepares yscamiing aviditoPrpesdpres figplesgd iathg pi cal
features or posichames @nd/oms &ie Examplos helow Pesvbstibting areatlilytayailabig isolppically eat ment  of
pani ¢ di sor 8kr dabslied esgentbn d noli-isuenibelydabeliedcampertsed within 15 the term nmj or
depressive disorders include dysthym c disorder with early or |ate. onset
The CRF receptor antagonists of the present invention demonstrate activity at the CRF
receptor site and may be used in the freatment of conditions mediated by CRF or CRF
{ recaptors.
35
The effectiveness of a compound as a CRF receptor antagonist may be determined by
various assay methods. Suftable CRF antagonists of this invention are capable of
inhibiting the specific binding of CRF to its receptor and antagonizing activities associated
with CRF. A compound of structure (1) may be assessed for activity as a CRF antagonist
40 by one or more generally accepted assays for this purpose, including (but not limited to)
the assays disclosed by DeSouza et al. (J. Neuroscience 7: 88,1987) and Battaglia et al.
(Synapse 1: 572,1987).
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and with or without atypical features, neurotic depression, post traumatic

stress disorders, post operative stress and social phobia; denentia of the

Al zheiner's type, with early or |late onset, with depressed nood; vascul ar

denentia with depressed nood; nood disorders induced by aI cohol

anphet am nes, cocaine, hallucinogens, inhalants, oploids Johencycl i di ne,

sedatives, hypM&tR@8%44%nxi ol ytics and ot her substances; CEWP%S%WI%CU ve

di sorder of the depressed type; and adjustnent di sorder with depressed nood.

Maj or  depr essiTueCHF soemie@s-bindingyassdy sies pefomiet by nsinytiee paagér@bustBMhigad of condi ti on

i ncl udi ng, but stislatioh ipraxinetgl (5@4). MO bgandlibAbs tonfeddntdinatNmedbrafe %E Earatml scarri age
Ated

or abortion, efegresding GRNDRIURLSHAS WhiltEinitid @R it® AhékRrmitla spat he
treatnment or prexenh lr@@x@rlmeﬁlgmaﬁgmlﬁé @EHI&e%@@JtQI@Bﬁhé n@g par anoi d

schi zophreniga, disorgani sed schizophreni a, catatonlc ophrenla

mvent 1 on ar o b USRI ERL Jecch 8PSl i PR By 559399 BB the 30
treatment of t /"NEMHRE e Bi{]lra‘? q{ﬂf‘h 48" postoperative pain; traumatic avul sion

pain such as brachial plexus; chronic pain such as arthritic pai n such as
occurring in odmgoundy ﬁ’gd}?a‘ﬂ‘(ﬁnﬁp" ¥e uptidrin dre Healpenh of cprdral nervaus pRIStEM ¢ pai n
such as post0 halispders ehere GREIregeRiors aeiinyelvednia particuan indliegieatmestay prewdnéidn abr

i nt ercostal neumajor gb@essive bilsondyralirgiuding tipaks alegression parigolah espndssiom) esifiglexat hy,

di abeti c neur opgduhant BElETEEpRREIRD Ypibodeda@n diewthop ajshshotidlidafirdse| catatdlic 35

neur opat hy, 0CGédRirds2imeRBsHoM] Ghtdres, FBDICH Uéaalrdd dH9IdkBarEindonsal! S LRRARAYAMRgEal
neural gi a, reflgxey §NJW§H€§|¥1&E oidﬁéﬁ«E GG, R b idordBh e%brﬁb sé’e"arvhtFﬁHS forns
of headache, ag”% @rin Fafdf mth‘E sive Aol iRiud§ Gfs%mnfé o’is%%ﬁ.‘ \9 ga

[8)

Egggg; Ogglngl ul acrl wm}aérr\lulth ' ;rlca?freXturgé %{J?oug%eprés C %?st ﬁratll Héé{;resg}é ecirf ;éiont algi a;
| r

entrapnent pai r?DSts"%rF?“ess rf’ cﬂf‘qu‘i’b rlﬂlﬁ&’é"g'me
meningitis: 40 &7 Mol FP‘%"‘SS et o Iaétdamefﬂalm ?W?ﬁ&c@?ﬁjal'?f"’é

spi nal st enosi sHsorders|ingyesdchyicaol, ampbstantines acocalify haleinogansy inbalanisy OEIB'%don itis;
gout; burns20 sahencpifine, defaties, Awrnotichatnxielyiics Fai rothes igatistaneesp sehizosffectiyk e

t hal am ¢ pai n. dBBrdeSYBET KanEREedSiyEe fing RUMSENDE Ylisd/dar 200 4608s64@ Brood. Major

PCT/ 1 B2004/ 001 3apresshe ripoidad snagfalsd Feauli frovres dnenl medicabdonditiansiediuding f ik ndt he

treat ment of dyskete]riydBar@hl ifddpéioh idaBetestBcdagslor abbrddeeetand in circunstances
such as anorexia, anorexia nervosa and bulima. 5 Conpounds of the invention
are also us 5”'0& oldds &' Rati 'ﬂﬁonogre ?oefﬂséi'd [frtﬁ@rt alfsil 4P Aent SGMMI 2,

Conpounds of Feed A8 Byed Uik SRBRBIE. 1 on of

cognitive di scFF@}é’P‘S qﬁf)%?"t'el v ieg&‘fre&éP*&Z"F'H%ﬂ'%a"é*d&% it armestl c
di sorders and cognitive 10 disorders not otherw se speci f| ed. Furthernore
conpounds of t HeoMPAYER ©f (B ndgniionygre ysefid as gnalagsicsnip paHguIas gy afe usefglip theon
enhancers i A0 heteshlirept of ineemasic wpip lsudh @s eriPRIElRaPalnumetinanisioy pelefidias. 15
Conmpounds of t heachiaMdaxus. ohrorde miredughoassertticnbain such aseocturdrgtimesteo-, dfeutnatbier ance t o
and dependenceoropsosatinuainets; okurspHtitt paic esich Ror poatemplie netrhigy, aigeminaef ul i n
the treatment ofeuragRpeRgeets omn ifdrevetal Meuraligih,C Ahohyalgifl Efbdgs, pétphRaMcl i di ne
(phencycl i di ne {glfgate0 N@se buropathy, chemotherapy-induced neuropathy, AIDS related
35 neuropathy, occipital neuralgia, geniculate neuralgia, glossopharyngeal neuralgia, reflex
sympathetic dystrophy, phantom limb pain; various forms of headache such as migraine,
acute or chronic tension headache, temporomandibular pain, maxillary sinus pain, cluster
headache; odontalgia; cancer pain; pain of visceral origin; gastrointestinal pain; nerve
entrapment pain; sporf's injury pain; dysmennotrhoea; menstrual pain; meningiis;
40  arachnoiditis; musculoskeletal pain; low back pain e.g. spinal stenosis; prolapsed disc;
sciatica; angina; ankylosing spondyolitis; gout; bums; scar pain; itch; and thalamic pain
such as post stroke thalamic pain.
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or in the treatnent of tolerance to and dependence on opiates (e.qg.
cannabi s, heroin, norphine) or benzodi azepines; in the treatnent of

cocai ne, sedative ipnotic, anphetanm ne 20 or anphetam ne- related drugs
(e.g. dextroanphetam ne, nethyl anphetam ne) addiction or a conbination

t hereof. Conmpounds of the invention are also useful as nt| - g mmat ory
agents. |n par MOGHAH4¥hey are useful in the treat mentP [ aainiiah tion in
asthma, influenza, chronic bronchitis and 25 rheurmatoid arthritis; in the
treatment of inflammatory di seases of the gastrointestinal tract such as
Crohn' s di seasépmpducd ltthe/ieveotiphiard also ysefsl fopibe &batvent ghdisiuhaiotlelsppétROl ) |
inflanmatory baviedd icthieens & cfduBElna@s such @ adteiaind@kia Adtidsa b bulisiaRt ory drug
i nduced damage; inflammatory diseases of the skin such as herpes and

eczemy; i nf lsamEBhgdunddiraRasRstioR fare aﬁslaeasm@fd@l@&eaw% oﬁsﬁeesmbﬂdaﬂsﬁqcmﬁg urge
i ncontinence; gndmRY GnBMfia AfBb ned, Ah @]épgptahg)argl o the invention

are also useful 1n the treatnent of al l'ergic |n partlcular
allergic disorders o suc | ergic disorders of

the airways s 8'ﬂp°é.'§dsr?frbﬁq 'f“(e§'p° H‘stﬁ%F aﬁ"h@?f’ W@‘f?f‘f'%rf’f%“é’ﬁ so usef ul
in the treat meAECrgsrs-efpamjtise dsorders ri%ﬁf'é’ demeP‘@t ATPARC HPTIPBRRY Sean ke resi s

i ncl udes aclit e digprdass Bot ofjenwis sveclidfesi s and anticipatory enesis. The
conpounds of the invention are useful in the treatnent of enesis however

i nduced. For eXathpetnmre ermemiisds mi yhehiaventivd Lece disdo ysedut ag Snemvgharafor cognésien

chenot her apeut ieshaageesib eathychiurass withloy kadnitivegand@emérsory efigt. cycl ophospham de,
carnustine, 40 lonustine and chloranbucil; cytotoxic antibiotics, e.g.
dactinonyci{y ¢8mesuat 6f the iRt | o Cusfaf irD B OFBHieRs of BlekanBB il | tes

e.g. cytarabin I

ot oposi de. Vi naF %@Bﬁ?ﬁ@ﬁhﬁr&@%sénc&g F*éP I@Cth%pyjﬁz;é’ﬁsg flin ekt %}gﬂ ; TI TUTE
SHEET (RULE 26) E% ﬂg" %a d t arﬁar azi ne,
procar bazi ne afd"HYuIe ? ﬁ%etn %‘ﬁ%mf ﬂ@?%sb e.9. %ﬁﬂ? R™ si ckness;
radi ation ther &P P a&&?"éﬂsl D H?atTﬂE°ft°ﬂ8’}'r!§x598? Ve, [pASireATPhelAEe as in t he
treat ment ofY c&hé@ﬁ’haaﬁmes@ﬁéed dugs (s dextTeIMPRetaming. rethyiaanbeiaming) 2dkdistianol i c

di sorders or byrag¢awbietidndherect. g. gastritis, or rel eased during bacterial or
viral gastrointestinal Infection; 5 pregnancy; vestibular disorders, such as
not i on si cknesompaunts ¢fthe idlieation a@aiso asetll adntiiindareratorg ageptssia pattic.gdr theper at | ve
si ckness; gast rafd @WeRbinithatreathsht HusTam@ation e gt infigshed, lehlonit @fhtHrRIangOt i 1 tY;
visceral papd, ReubhatolARTIED: Rk trbdkheHt StiktRRmStoryRREASO B thd Fastrdiitektind! Bt
increased inter 'cﬁéthrd%ﬁa%Hrtﬁ‘oeraﬁ.% SRSloheriRd G é%L(FRﬁlF Ratéf- 9-

al titude sicknggs); oA ebhy anal P&,

gastro- oesophag@a d’s?%Fé dlag))s%% g?ﬂ%&m %‘q’mﬂ%ﬁ esr& Dﬂ mg'u?agence of

Pood or drink. MAngeGy dhgasss OB g RJRPe %Et W‘é""éﬂrrg?%”‘a

heart burn, sucHheREdds; Sgﬁ'tﬁsc‘:"yﬁil'é"‘eﬁ“f[ 9GP HeonHRRRES: AMLAYe ﬁ'@é%?tﬁ'd?

meal - i nduce@ heartburn and dyspepsi a. Conpounds of the invention are of

particul ar use Gompeynes of &ﬁt"m@mon@fe gers ugeBy iy e treptmpnt of Sliaigic diserders, isuch as

irri tabl e bowelpadipuiat raiergic (disB3rs of i rskinlisudr abeyrticaday @nd allergis disdrdess of theruriti s
airways such as rhinitis.

(

35 Compounds of the invention are also useful in the treatment of emesis, i.e. nausea,
retching and vomiting. Emesis includes acute emesis, delayed emesis and anticipatory
emesis. The compounds of the invention are useful in the treatment of emesis howaver
induced. For example, emesis may be induced by drugs such as cancer
chemotherapeutic agents such as alkylating agents, e.g. cyclophosphamide, carmustine,

40 lomustine and chlorambucil; cytotoxic antibiotics, e.g. dactinomycin, doxorubicin,
mitomycin-C and bleomycin; anti-metabolites, e.g. cytarabine, methotrexate and 5-
fluorouracil; vinca alkaloids, e.g. etoposide, vinblastine and vincristine; and others such as
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and sunburn; vasospastic di seases such as angi na, vascul ar headache and
Reynaud' s di sease; cerebral ischeam a such as cerebral vasospasm foll ow ng
subarachnoi d haenorrhage; fibrosing and col |l agen di seases such as

scl eroderma and eosinophilic fascioliasis; disorders related to i mune
enhancenment or suppression such as systemc 20 |upus erythematosus and
rheumati c di seagemodmeiy as fibrositis; and cough. ConpdGHEEIHNIENHe | nventi on
are useful for the treatnment of neurotoxic injury which follows cerebra

stroke, thronbegsim| dagarbizirekRocaltaamy dnb AgidkyRéd: MERomBIRABRY hdredfSGIETH .
cerebral  vasospgmss; haRAGH WeRBY, B.g. MHRRNINAf tRNANhAor RSbBRLALN qgé Ry a
cardiac arrest reﬁlli_’ne;;m?ﬁ B Eisof 1ok ;&Fsﬁg foxhl S bdh ebgf &@ﬁﬁ@o so]; Qf b O Mul a

(1, Pho i Y e el Lot 0 Gt e

furt her asp«£t pE?P"Et"ﬁ)é Yeﬁ «gﬁfl é?ﬂrdfrﬁe sﬂ:g'easofm °n ﬁB‘BiFnd’E’B'FQS@ZZF‘I?FW (1) or a
phar maceut i cal MPNIgESe Gset5Pe Posfiopergive s BFkpaEtSe Qaﬁt&”%?%"af rPoEVHERSY: efedi8E i on of a
medi cament f or gaginteptinahaotiitycvicaiahpaing £-de tRfesRidiabiirciender pegianitisy migmeine: | n an

al ternative or ifcrepsdddptergrapisicressirerdgcrieaseg intaydraniat presaeet (agdalfitade sidkeessy eat nent

of a mammal, ioploiudhaigesiosaisychi a8 parphing udndr gastno-tdsephbgaah refiex tdisedsec aridli t i on

medi at ed by10CRmdigeston,Cc an@rvindaigerge adiri fasds tar atiirkn afd atonetd, egbirv etopaEiint of a
conpound of f oréhtRashirdguRitation, HRATBLMBELEVAY épbdiyneaRiim haddlrfal fedrtburlan@ SOl vat e

thereof. Wil e jdahducPiaiiifank Rfbepsla0r Use in therapy, a conpound of the
present invention nmay be adm ni stered as the raw chemcal, it is pref erabl e

meﬁrfﬁgn; the CaCtl Vg%l Pﬁl,r nven I%FI ast'.\fapartlc;u har Ceetlrrje;[rsraac L?ff%ag{;yrég(sip i ent
9 asr Qjeﬂreaéslsorfrunh

e e

di | uent or ?:g;r rdi'SB'tde@é‘l’ @Fgﬁéﬂ‘i bgye Sé( ?r?f’
admi ni strati on 23%HaUSHANRIPIAHIA JisprseS el @éf’" B SEYNUTE SHEET
(RULE 26) WO 2@@&1&994&@68@@%6138209@om&gebfa'l Y?Saspﬁ-ﬁfr tfﬁl@W'“&s%éfPCh"t)'ﬁe

i nvent i on pr ovibdersorehagsh dibiggieceand exlipgen oliggessh shainasc eppdpmiangndagosinpridist  one
conpound of t hdasciolasint disvrdeorrelatep kraimmecseenthamamént oaspprpssib |sechdesr systerhic ve

t her eof i nzas9mus afthenatvdus Andrhaimatioseeies sachlab fjbm&ie,epa edupie car rier and/or
exci pient. The carrier 5 and/or excipient nust be "acceptable" in the sense
of being conpatddiipgunds biind iIRRNRINRRY usefuiNaiRAe8ieft PheutdidiclifirWhia! fofs and not
gﬁlr SL; OSEOE/? d;claf?ebrraleﬁllopé Wémﬁogrﬂﬁﬁg)ftmké‘ RbeHaBE ls¥oke L bR ﬁéﬁt ‘ﬁ g%hgﬂt?é?;:’]gn
conpound of he%soseerit Jgﬁl%%%é R%ﬁgr %@éu@e&'hﬁafifgﬁélﬁi@a%ﬁe% 10 derivative

t hereof, in“association with a pharnmaceutic I a table carrier and/or
e pont - The: ar eEn-ePBie” RN B AR AAIS] ObiosR Jhgt SoPERAEN cence of
bei ng conpat i HAceePtEReR2t HEohBeres iRy Heedn Beery. BPaditier pSrRET Bedide: and not
deletrious to the eeceipient thereof. 15 There is further provided by the
present i nvent itereds ploesidedods pfusherrasprgt of thepineantienctbe usecefl a campowst «fi on,

whi ch process cofolki(esa phaxnaagutiadlly heastablesat ocsivpie theckohih thetpnepatatiaranibi on or a
phar maceut i cal | yedrgmeR forbiean e krkatdént vieondtenamddiatddogerRRer with a

{ In an altemative or further aspect there is provided a method for the treatment of a

mammal, including man, in particutar in the treatment of condition mediated by CRF,

35 comprising administration of an effective amount of a compound of formula (I} or a
pharmaceutically acceptable salt or a solvate thereof,

While it is possible that, for use in therapy, a compound of the present invention may be
administered as the raw chemical, it is preferable to present the active ingredient as a

40  pharmaceutical formulation e. g. when the agent is in admixture with a suitable
pharmaceutical excipient, diluent or carrier selected with ragard to the intended route of
administration and standard pharmaceutical practice.
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pharmaceutically acceptable carrier and/ or excipient. 20 The pharmaceuti cal
conpositions nmay be for human or ani mal usage in human and veterinary
medicine and will typically conprise any one or nore of a pharmaceutically
acceptabl e diluent, carrier or excipient. Acceptable carriers or dil uent S
for therapeutic use are well known in the pharmaceutical art, and a

descri bed, for vexambe20 in  Renmington' s Phar maceuti cal PS‘ET‘%’r‘I?f’é’g“"s"I\/ack

Publ i shing Co. (A R Gennaro edit. 1985). 25 The choi ce of pharnmaceuti cal
carrier, excipient or diluent can be selected with regard to the intended
route of adm niish fadthéraspesn dnesihventiba pebvipbes praereatbities lcompaRibh E@npridiReat

phar maceuti cal 18e1gaesbrhpoRASoMRYINVESIIP bi Sghaftaceutiilly hddeRaHIl ddridlivé Bersoft e
carrier, exci pijgadsocifion Yith dRErmActicBI dcadpBloliaRdesdoR) exdipidht.i1h8 Rhdis)

suspendi Ng. agenhiis) exoBRAhRIoAARREESY" in 115 RbtSRIck bénd DrRKBR iBthe 3er
Preservatives, .@n@%{soﬁﬂsﬁgrmmﬁm@m&d@mmst&w hleRheA@eNt s Mmay be provi ded

in the pharmaceutical conposition. Exanples o&épreservatl ves include sodi um

benzoate sor e d e i dants and
B g oo c%ora%em@@% R g gﬁvgg\;%g §§,§;@ %TT% fé&ﬁgfgf;el )

ivery

cagpr

conposi tion/ eraSt T com °HPd ©

systens. By B‘fa“@x Pe f’ﬁ ag% ﬁgﬁ%ﬁ "or esent
i nvention may BECREN afsé'('f'taB’ exﬂ'B’F"t\IB‘F A Ke tf"‘“’l?y a
nucosal route, COF‘B?"b@x‘%JWp\“é othgs ngredigs 1f Li5r t&?"‘”@l“"’héﬁ“’og‘ﬁl deﬂeﬁf"”? dhdeati on or

| ngesti bl e sol UBfEPISt1B9A0 parenterally in which the composition is

formul ated by an injectable form for delivery, by, for exanple, an

i nt ravenous 19 i nthemiss 8uther poyidesiy by (ieamessens invetion. a Aresps f | RFeAaying tehe

f or mul at i on nayphbeagattal pasposiipnbehidhardcessceaprisgs hiaingatlenst ane conprindoft he agent
is to be delivehediveniooald pharhaceuighlly tdeeeptphiet decvativee theienfaltogethensith ait 35
SUBSTI TUTE SHEBhaffatkilical G acchiiabRadieOad/dcipént/ 182004/ 001350 shoul d be abl e
to remain stable during transit though the gastrointestinal tract; for

exanpl e, it 28horHephbehatfitad t@iositiods a0 the Gdrikuingn Bieghinad atdgenn hemabh@ at aci d
pH and resi st anjeteritdpy MBGcSECARNAEDSIcf Edaplise A ohé bemor oM Br@madeiicaly’ i ate, the
pharmaceuti cal LoIRAR diliohh TafBiorRRCFASH AtksptaBloedmbY o RiAh@ibrQRerapelft the form
of @ sSupposi t or ), Qfe I%FF%RJMI in U biSRthdcbutlch) érth%ncf Qfer@e%nb@dlfgrt b)@ﬂvplesﬂl ution,
cream - of Nt Mekerfiig ‘éﬁihb%c&:%’%@%enc Mmbua. iy G 1Al RP@Lrro d3f by, | N t he
formof tablg sLne%ﬂaé D SHLRLAB! Sl raﬁmm efer:te Al B35 Or in
capsul es or OV nt?tjvd rout ?na%m%lstratlon n%t% ?Ird ;B)r'a&@ The' 'n the

f or m of eI|X|rs

| el o fieps i d%%wg?? efcs i
Chtravenaualy, ?rrﬂ'vaghﬁgvcﬁf“aﬁ%m&? s)slﬁ A s TR e
admi ni stration,® “H'!ésngcﬁgﬁ‘ﬂ}(ﬁ itions may be best used in the formof a sterile

aqueous sol @i on whi ch may contain other substances, for exanple enough

salts or nonosateaaEiwassiaiiiserikeyes ged even flavouring agents may be provided in the
pharmaceutical composition. Examples of preservatives include sodium benzoate,

sorbic acid and esters of p-hydroxybenzoic acid. Antioxidants and suspending agents
{ may be also used.
35
There may be different composition/formulation requirements dependent on the different
delivery systems. By way of example, the pharmaceutical composition of the present
invention may be formuiated to be delivered using a mini-pump or by a mucosal route,
for example, as a nasal spray or aerosol for inhalation or ingestible solution, or
40  parenterally In which the composition is formulated by an injectable form, for delivery,
by, for example, an intravenous, intramuscular or subcutaneous route. Alternatively, the
formulation may be designed to be delivered by both routes.

Where the agent is to be delivered mucosally through the gastrointestinal mucosa, it
35
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solution isotonic with blood. For buccal or sublingual admnistration the
conpositions 15 nmay be adm nistered in the formof tablets or | ozenges which
can be forrmulated in a conventional manner. For sone enbodi nents, the
agents of the present invention may al so be used in conbination vvith a
cycl odextrin. Cyclodextrins are known to forminclusion and non-

i ncl usi on conpl ere®sww42h drug nol ecul es. Fornation of a"Qﬂ"@@i’“‘H‘V@P%dextrl n
conplex may nodify the solubility, dissolution rate, bioavailability and/or
stability propeghbyd @b =adledtUgmaimeiaBie Wutng AN thehl el @XdtioinbstrRNPaRXeS ar e
general I'y usef udxaimpis, ifsR6dId SE08aGEt fo@Foedlyi dbgraddiioh, Riablk BB4didQIMH AndWsREant AS an
alternative to @uﬁe@@{erg@ﬁ}@é@abueon wth the drug the cyclodextrin may be
used as an auxiliary additive, e. g. as a carrier, diluent or solubiliser.

25 Al pha-, bgt awadg ﬂﬁ&%& qw& rﬁ%&étﬁléd‘éon%ﬁnoﬂpéatn 5 QERReled 5 Sflaidfte, Sul t abl e
exanpl es are dﬁﬁﬂ? &8l 2l ?of?p:can tﬁe%%gﬁé@;&ne NP o/ 55148.

In a preferred g thrcﬁS ih Wee%tﬂlnoor"; ‘f's del i vered

g
TS Q%ﬁa.n%gfe%p?%f sug s%f%%iaca& b iH 4k % svmvfrgsedhg ua?@eflg' y

oral deli ver f?drﬁ'ém'iedmﬁgx heﬁ r fo dOE"hgfe"p% °‘5 °Ps %rsui%eﬁ need be
admi ni st er ed ?u"g'”%é’ﬁecc"o?r@ﬁ il‘?{e Ysgan pg inigqted i ses nore
t han one acti ve'“%ﬁ%ﬂ&n‘f‘t"a"ﬁ ly 35 sy B'EEWEWBHQWPQB%WFBQS%?H st ered by
di fferent route®MPIHENE B17pEA A Ut P e TR PR ARKPOUSCSOlion WRICh®Mhg known
m | 1ing proceduf®ginsqiesh sustancast fopgxemplp gneugh sMIE 7 MopeSparFerdes o raakedhe
appropriate forsduip sotoniowitblpesh Famiicsaopr iblngpal afoinisiAtan thercomppstions Fi nel y
di vi ded (nardpamay baihdmieijterpd sphe fatn ohisbles$ or lhzengesnyhish rds beformulated® d nvent i on
may be prepar edcdoyenporatrezwes known in the art, for exanple see International
Pat ent Application No. WD 02100196 (SnithKline Beechan). For oral
adm ni st rati on, Férhsamg hehodiments, | e bgebiangidise  presens ingayiort alag atsh ebef wetnirof , f or
exanpl e, tabl et sontMinaticapsithl £ yclatiepiar ©Eiobaxtring axeihon® faformrgalSonaidnon-
phar maceut i cal | ycluskd SB&Es M Erugbiéclict. Roltatiottor a Wy 2 b cbrPlex may
PCTQB2004/ 00135Radif ke siitly Cdifssliddi 818! Moavalighlitd Endir RELINY pRGEEL & A fud-
pregel atini sed pRledfe. BhalcfdodexttPiohblolblaRydehsthily 488 1&@'m &55&@&&&9@»{
met hyl cel | ul Oseédm.&gt}ah %u(ee s aln aa%eﬂafae to Wir&ct WhYiSAdd Whe u%eh.lé‘y i€ or
cal ci um hydroge %‘B used 4 E.A &&Pén?a vdle. d@%‘é‘a?ﬁew&hueﬁ &3 talc or
silica); dis é‘”&a? Qme?J nﬁ& st% k@g |e9 x}éﬁ@i Jate); or
or or aI

e coated by

5 wetting agent
ﬁr(gmﬁscgbedl ﬁ‘r‘fzyw adm ni st ratl on

L qwd&J repara |on
may take the formof

sol ution pS O susp S,
they may be prededt %'er ?2“ cg?i? ci9%} ti‘)r"(P ‘ﬁ%ﬁé%?%ﬂ%ﬁ%i%%ﬂ or ot her
sui t abl e vehi cl éysmcﬁpyésﬁgés fychresalhy SRingyR Kl IPRPIEHROMARIY- be prepared by
conventi onal®means with pharmaceutical |y acceptable additives such as 10
suspendi ng agenﬁ§n°€e°f§efa'§b?‘8?$%1 is By s, ma&’éﬂ"@ﬁ%@éma‘éi\ei"’%{ti ves or
hydrogenated edible fats); enulsifying agents (e.g. lecithin or acacia);
non- agqueous vehitdd lede (uedegetoogﬂhabmﬂ albifithe gompgunds need be administered by the same

{ route. Likewise, if the composition comprises more than one active component, then

35 those components may be administered by different routes.

met hods wel |

The compounds of the invention may be milled using known milling procedures such as
wet milling to obtain a particle size appropriate for tablet formation and for other
formulation types. Finely divided (nanoparticulate) preparations of the compounds of the

40  invention may be prepared by processes known in the art, for example see International
Patent Application No. WO 02/00196 (SmithKline Beecham).

For oral administration, the pharmaceutical compositions may take the form of, for
example, tablets or capsules prepared by conventional means with pharmaceutically
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esters, ethyl alcohol or fractionated vegetable oils); and preservatives
(e.g. methyl or propyl-p-hydroxybenzoates or sorblc acid). The preparations
may al so contain buffer salts, flavouring, colouring and sweeteni ng agents
as appropriate. 15 Preparations for oral adm nistration nay be suitably
formul ated to give controlled release of the active conpound. For buccal
admi ni stration wheoompositi on may take the form of tabPEI828HE nul ated in
20 conventional nmanner. The conpounds of the invention nay be fornulated for
parenteral adm stcghdbR! e@ibiedls BRhUS binGihe Clged) (04, PRGEAINEd izl BSicRN.
Formul ati ons f OfoiyhviRyiSebidem: My hﬂir@@ﬁ&@yﬂt %thBellUlBée’) flesadf.d ONfBtRe - 1N
anpoul es or in gt ggﬁaéecemeé 3 BRditn hyd qutPlEﬁ-ﬁs.e MR laYfe u%5 The
conposi tions mey. qaufurc .CL e §m§ st_,o 5{& %Fch osgéo%la g:gcoﬁ‘ﬁ@ & ons in
i |y or _aqugo frheer,. 1l 46 Eles
%;t ?he active

u ndi n lﬂl\/?I
erersre L féoa%&%ﬁm ST b e

i ngredient ma
e. g sterile )[;y?’@@‘@[ﬁ'-slf’?‘%cé‘s'\/ﬁé{?@sr‘” SYrRPR5IoBs. g&they may bpjpees li"rﬂ%prﬁq”

i nvention may b@nﬂ@mﬁmwmwrfowth%r@ﬁltaé'alvewqmr%vseasticbﬁqumprswéaﬂp@ﬁrmy of

oi nt ments, cr eabmpreppeddshy conventional meprsswitiriharmaceativatisaiceptable alidiyes s@eh 3. eye,
ear or nose10drms@ndin@gm\m&mg.sommsmpeaﬂ!slommﬁvaﬁues oehydrpérated leaible tatayul at ed
with an aqueousermiisifgihg ¥gent3de.g. 1adithih of Beaciay dbi-aquBousfvelmitiist @Il Bmbid Gkeiyi Ng
and/or gelling agetehy SbdtbiN®Ntastichbd vayeEbIRiohd)l MHdi PésehvBivbd .& etiyRY: be
manuf act ured i n,g, 8k ﬁ%drdx?oeﬂ%@@ror léér'oiegacﬁ} e\’fh!a'pke%@ﬂt.on@%&%o&%@hsbuﬁwt' ons
may be fornmul at ?a%%% ?%%%‘&rme% Xge @Eg?pﬁ)s' i agel n general also

contain oneg.or nore e ISI agents,; Sta nts, di sperS| ng

g | |
oy bo 1 or mul Q?Eﬁgv%@ﬂ”%héra@h@hﬁ S PRSP R s5le FFEBleR < g one

or nore di spersPﬁ'&%@V@ﬁ‘P@pouﬁ abilising agents, solubilising agents or
suspendi ng agents. They may al so contain a preservati ve. 37 SUBSTI TUTE
SHEET ( RULE 26) Fendu@@Danhidsirativo tRCompSHo0 4720 take ¥® formint tabistspesierawlated int he

i nvention meg akswentienafroanmesl ated in rectal conpositions such as
suppositories or retention enemas, e.g. containing conventional suppository
bases such as ¢RE@mpdlAks &rmeqaave@:tohafay Bé WARidtedas parRntdiRPadhHERAIA G b&ds t he

i nvention may alnﬁ@tloheorfcgﬁtML@tlﬁgsﬁs FORRGEonR 1§ PRE @bk %§ be SHEdnle® R} umlaCt ing
formul ati ons magosﬁg t aneously

R Rlafi6idesd il Foti 30 ohtSiRerd, v % B’j& frese

or int ramjszgul ?he §np05|t{o é’ m%:\Pt ea%w % aa[s sh{yeﬁs(fo%g Osﬁmﬂo Q?\ls ?onsﬁ?(oal ] e, the
conmpounds of™t he ric or
hydr ophobi ¢ mat &4°8f%" ‘F'S?‘ H%Qéﬁg‘f'@a"bé"%lﬁ Wisosﬁc'] oil) or
i on exchange r &Y dsprrsigaceps, NMapptyely. e adiys,Bered %{éma»a? i"\/@?d rffB‘F“ B anpl e,
as a sparingly Sesiliionwins sultainyvehiciaie.c HadepyrogamTes water dheloptiset he conpounds  of
the invention may be fornmulated as solutions for admnistration via a
sui t abl e net3er edhotompnirdapithelinsdtiotovayde fomulated @r topital aerhigistration in the form

of ointments, creams, gels, lotlons, pessaries, aerosols or drops (e.g. eye, ear or nose

drops). Qintments and creams may, for example, be formulated with an agueous or olly

{ base with the addition of suitable thickening and/or gelling agents. Ointments for
administration to the eye may be manufactured in a sterile manner using sterilised
35 components.

Lotlons may be formulated with an aqueous or cily base and will in general aiso contain
one or more emulsifying agents, stabillsing agents, dispersing agents, suspending agents,
thickening agents, or colouring agents. Draps may be formulated with an aqueous or non-
40 aqueous base also comprising one or more dispersing agents, stabilising agents,
solubilising agents or suspending agents. They may also contain a preservative.
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as a powder mx with a suitable carrier for admnistration using a suitable
delivery device. 15 A proposed dose of the conpounds of the invention is 1
to about 1000ng per day. It will be appreciated that it may be necessary to
make routine variations to the dosage, depending on the age and condition

of the patient and the precise dosage will be wultimately at the discretion
of the attendavazopépgsici an or veterinarian. The dosagdCRBA04408Y 20 depend
on the route of administration and the particul ar conpound sel ected. Thus

for parent er alThadofhtubds A tieGivedtionl al Wsel o6 Brinididd i Yeiat dnipysitdfs sithtdge range of
1 to about 1QQpi¥Eitoriey &freBRBA )éneha’a,%.g?Qo@nir&eéonﬂaﬂyonaﬂ:sgg%déﬁcﬁ\} paddkghstration a

daily dose W |Jg chasRbRl bbthePGyckidedli N the range 1 to 300 ng e.g. 1 to 100 ng.
25 EXAMPLES In the Intermedi ates and Exanpl es unl ess otherw se stated: All

tenperatures refer to C .lnfrar = red on a_FT-1R
o o i A A TR

di ssol ved in SEE9H '%'q“?)”\a}‘l %2 'n‘ﬁ%g _Vs'Bé'E'f ton IR SralpRIgySYbRUIRRseYY Ye el ectro
spray (ES') i dMEEREGUGHY) /P a% MranstHRn Mirstielive. forexanplgbecqmporndgoiiespect r a
were recor ded igventippomabe fermelated avith syitgbles plymerie «op dvdrerhobin materissdd¥int i el d (d)
from Med4Si, usmangls as ae emalsibn it anrageenthbleidordere exghange) mesihs o asispginglys  (s)
broad si ngh@t ssolubis Perivetived o2 bxampld) gs adsparinhle sublefsatioubl ets (dd), triplets (t),
quartets (q) or 35 nultiplets (m. A strategy conprising of NOE (Nucl ear
Over hauser Ef f@g tigrafdRbil fimitidutivn, K8 EbMpouddd draht infélod ARBY Be I6rlufdled @Y M €l ati ons
measur enent s hagfeeR LMRIRABNST shifdble MeBRld o OniBly! d¥é v bietaflef POSSI bl e

regi o-1somers rag;ta:;lggllﬁ#:ﬁ% d% ;%&{EBB Wi f&%d&i@&gaﬁ@‘%%ﬁgk suit'a@g ?‘?Mrg Bevich! OPOsed

struct ures, measurenment o Init e space of key
hydr ogens, tThus 1 D Nucle Over haus di fference s ra were used to
measure 40 1 ?fqugffa?'%8|°§*5aft§%a°@%&8?‘5%\"5%"1'%? gyl dfigeds opt e LieT (RuLE
26) WD 2004/ 09RR43RPreEteS 1R doBMOBA 359598 10BS "ayiias yarkegrsia 8% 98598t s wer e
not concl usi vederandingsn e fge Pahgenddienrhthe raliant anditeotecisredosagiew beed via 1
H, 15N- HVBC ex péltiniatabrat the discrgétngi/the attandanbehysiianor veferinarianalherdaspge willdgor ange
scal ar coupt i ndppéhdd (bt tédledoinisiGtion ave shepetticuiap congptiidealectedsul t . Col umm
chr omat hogr aphyhuyvas paraiéraladmbidiration € Haily idbdeGal gsdally Bdoin ee rdkge Pt tedba@dt , 5
Germany) . The {oalgwiefteabBlb 8Y inglpboda§. F¥F EralkiRfhistritioh BRalyamste wirtyplay= et hyl
acetate, cHex Eewiﬁmg{qu%;amooqg?egtitﬁog}nﬁfl oronet hane, Et20 = dietyl ether,
DMF = N, N - dinethyl formam de, D = N, N-di i sopropyl et hyl am ne, DMVE =
et hyl ene gl,yco i hyl ether, MeCOH = nethanol, Et3N = triethylamne, TFA
=trifl uor%gce%xﬁgjl—':ra%éd, THE = tetrahydrofuran, DI BAI-H =
di i sobut yl al um ni um hydr.i de, DVAP = di net hyl am nopyri di ne, 10 LHVDS =
i t hi unhexamet AYIedMeTRYsEsad Bepnig uiless heaiisesideer t - but oxi de, NVP = M
nmet hyl - 2- pyrrol i di none, MIBE = nethyl-tert-butyl ether, |PA = isopropanol,
DAST = (di et hill terperaliseréferrtot’ei Infraiedt prestra weyemreasuredr metFAyR destryrentdr oni de,
DDQ = 2, 3- @b c hCammuisisBveredinglysed oy diredt-ifestanafihe sampis, disSYed-n adetooitrie iotatai on
exchanger, Ti cmasfspéciatoperhtd In dosiyve relectro spray (ES') ionisation mode. Proton Magnetic

Resonance (1H-NMR) spectra were recorded at 400 MHz, chemical shifts are reported in

ppm downfield (d) from Me4Si, used as internal standard, and are assigned as singlets

(s), broad singlets (bs), doublets (d), doublets cf doublets {dd}, triplets {f), quartets (q) or

35 multiplets (m). A strategy comprising of NOE (Nuclear Overhauser Effect) correlation

and/or 1H,15N long range scalar correlations measurements has been implemanted in

order to allow elucidation of possible regio-isomers structure of compounds of the present

invention. Proposed structures were verified by measurement of the vicinity in the space

of key hydrogens, thus 1D Nuclear Overhauser difference spectra were used to measure

40  1H,1H-dipole-dipole correlations.
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chromat ography on silica plates, and dried refers to a solution dried over
anhydrous 15 sodi um sul phate, r.t. (RT) refers to roomtenperature.
Internmediate 1 1 -(4-Meth oxv-2-m et hvl phe nvOpvrroIid in-2-one 20 To a
solution of Et3N (156 nL, 1 eq) and 4-nethoxy-2-methylaniline (150 g, 1.09
nole) in anh. THE (2.4 L), in a 10 L reaction vessel, at 0C %llg% N2, was
added dropwi se V0 2084PH2Y on of 4-chl orobutyryl chlori de (Cfﬂ%l"?%ﬁ’ eq) in
anh. THE (480 nlL). The internal tenperature was naintained at circa 10C and
the reaction mixtcesee whers NOE measlrdmgnts ek hat. condlusiveva, tidbloegl rabgevscalas 0C and
KO -Bu 1 M THF cp2el@ibnd wer@ mdasacpll viads, 15ii8IBEC dxpepmerse Aaelay catfesponpiag foad of 1.5
hr, keeping t hewvbrafesbriyahnge Stane cabkig @,35(10.85N) thHzwas 6dtifdd Bptimakres@t, Was  stirred
at that tenper aighs Er%ma%»%gmb wi¥c@fied dutSove) si@S gblNBMRrRARE dogin@iddy, (20 min)
and the phagesgapaidf) %ﬁ@@ﬁaﬁns br;mﬁoreraga;ggcﬁn lRY&E ENRR -ta.@%caq oVl = mgonc HCl

(250 m.) and & ex z.y\are&e _ i ned

e L S el el KR b -e@eg@"j'i HERE
resi due purifi by 'I’ s'h”l? %sz @9 cHEx™8:2) to
give the title teta%ﬁwa SUBAHy,tigohgl B‘I nver'd 2'%6*"’ di mineyddivg,  CcDCl 3) :

5 7.05 (d, 19-1yHMOS 79@%%%*1%9!?23"3 KBy s p Iumserenut Wde, PIMP =M-18 (s,
6H). 35 M5 (i zyethyRBeyriolidifjone, MTBE er metblil-tertdutpl ehdry IPA = |sopropanol DAST =

3- f 11- ( 4- met hoxietBylarsind)sifphevotidep VigRY| 5 timathsilyll Hraheides IDDG A @)3adidhioR-5%810at e 40
To a sol ution oficybrittes-epgdqainenel SCR. 3 sPongdddtichO exthangsr, It RS to thin layer

1, 2- di chl or oet hapmalcd@Bhydn siicadfiatds; hnd didBd&Es N2 é&ﬁﬁonaﬂﬁecbvgmh rqué. 5 m, 2

eq) dropw sesfoéoh.eeﬁ% atdwr refts 1IBRbAMARLeRat e (5. 17 L, 1 eq). The
reaction m xture was eat ed a 60C for 3.5 hr. It 39 SUBSTI TUTE SHEET (RULE

26) WO 2004/ 09442 /,1 B2004/ 001350 was then cooled down to r.t. and
neutralized to addi tion of sat.aq. NaHCO3. The
neutral i zed sol glhyipneayllgyroligin-£o8 ) 2 (3 x 50 nL). The conbi ned
organi c extracts vvere vvashed with sat.ag. NaC and dried over anh. Na2SO4.

The solids 20er® Fsofufien & FLH{thome Sﬁla%ﬁf"e@%ﬁdﬁ*eéﬂyl?d”'"eﬂh@ @1 94&%8) Bduct was
used as such i nenhhEHm@d L), B a1kl rqaction Fesgpl, at/)°€.cunden N whs added dzppwise @t i on of

i nt ermedi at e 91so{uBongef 4lchiotbbntyngll chioride @RGhmL, THES) (rl 8nhaiIHE (480 mL)t The intemaler N2,
was added et hyl te@pdvatiirg nagin@infaided?R cida,10°C ahd @@)reactidramiktieralab tiredifott1IsMHe  Was
heated to refl uxwdsQbolddddin tagrd am@ROLEREIMTHIFQb 6411 GaNda) w8 dddbd drdfviselo@aCt i on

m xture was s evaeabatoed s5L1, ﬁh’eb’uﬁt?&'é intdrh4t t&ﬁdéfiﬁlré)kh“@ﬂﬁwqﬁ@ddo@ﬁuxﬁ“%s' n the

4 et hoxv. 2- el lia@aepma%twoa B0 Dol SRR At 5 e

din-4-one water (1.26 L) and the phases were separated. The combined aqueous layers were
extracted with EtOAc (2.6 L) and the combined organic layers were washed with brine (2
30 L). The solvent was evaporated and the residue purified by flash chromatography
(Biotage 150, EtOAc/cHex 8:2) to give the title compound as a pale brown solld (206 g,
92%).
{ NMR ('H, CDCls): § 7.05 (d, 1H), 6.79-6.72 (m, 2H), 3.75 (s, 3H), 3.64 (t, 2H), 2.18 (s,
BH).
35 MS (m/z): 206 [MH]".

Intermediate 2
Ethy! 3-{[1-{4-methox

40  To a solution of intermediate 1 (8.3 g, 40.49 mmol) in anh. 1,2-dichlorosthane (100 mL),
at rt., under N; was added POCi; (7.5 mL, 2 eq)} dropwise followed by ethyl 3-
aminocrotonate (5.17 mL, 1 eq). The reaction mixture was heated at 60°C for 3.5 hr. it

39

SUBSTITUTE SHEET (RULE 26)



15 A solution of internediate 2 (17.8 g, 55 mmol) in anh. DVMF (50 nml-) was
added dropwi se to a suspension of NaH 60%oil (4.5 g, 2 eq) in anh. DW.
The reaction m xture was heated at 100C for 8 hr. Mdre NaH 60% oil (2.25 g,
1 eq) was added and the reaction mxture was heated for an additional 4 hr.
It was cooled down to r.t. and carefully poured in sat.a NHACI . The
aqueous sol ut i A 2@4¥4EXtracted with CH2C 2 (5 x 50 M)P‘ﬁrﬁgz(’{’%‘]@”% conbi ned
organi c extracts were dried over anh. Na2SO4. The solids were filtered and
the solvent wees teanagoledtierh to Thend newdrelized topayln dy tha Sagefult iabidited ddyatkh.ash

chr omat ogr aphyNaHd8l; Otha geutrafized GtAich RadvetbttdSrith CHCISE@ x20)mL). T cbmbihed conpound
was obt ai ned agrgahicixeams wedd WashBbwithgat.add MaCitan® dsdd s )ank NLSDlaThe/Rligs, L0 a

sol ution of if\b&é ARFHd 3h@thd séventagbratel. Tre dﬂmg%dudﬂwﬁsnﬁed dddtch hGheHets at 25
r.t., underg ded IM t - BuOKf THF (15 , The reaction m xture

was heated to |l d to cool
down to r. t. I{e(r:h rvléﬁa?géolﬁmh of lﬁ%ﬁél%@%% P%rn%ﬂn?kbﬁﬁﬁw ﬁ The
organi c | ayer §r ’e>¥"ta T 5' eql: e S7aGUnn By s d| scarded
whi | e the aquelfdsd dnetalr 14 Eﬁ‘f’éﬁs\meﬂ‘?"@%ﬁd Khate reactionypiture¥as aqueous
layer was ext rexgpsRiedipdpneslPp oruferd) W?E?SEd@@SUFh@tWWdWﬁQJam c extracts
were evaporiat e¥S (23K, and t he crude product thus obtained was used as
such in the next step (1.32 g0. NMR ('H DVMsO-d6): S 9.8 (b, 1H), 7.08 (d,
1H), 6.80 (d, Mhidmeddterd (dd, 1H), 5.92 (s, 1H), 3.72 (s, 31-1), 3.68 (t,
2H), 2.89 (t, 2ZidMetRonlZ-metwipidi)-6-Rethd-103.7-tdahdre-aiBriolstozd sipyddid-alohdd ' . 35

Internedi ate 4

1-(4- Met hoxlg ZAgﬁﬂthoﬁﬁ@Pn Iﬁ)afe@ ('i% ¥3|5 nﬁnoﬁ 1rfjdnh a%LPME ﬁd&f grop\o\flse
e e R {% %gfj o, e, o
was added pyrlﬁ‘? 4 3000 "‘mﬁ B |[9(2 438 %95?5‘ to -20C
and triflic affiye "ﬁé’eﬁt%d @r #f addijo Ae?:{) 'W(%FS”&‘B%%‘H”"&? bbﬁﬁ'ds‘@r%‘{yél”‘%@ mn. The
t enper at ure neletadsBHEUEET PTUITES SSlfigTVasFadiracted gnith iR Gl 9.4y Fomla)amd the

PCT/ 1B2004/200185Wineg igareiedracts @ dred everanl Nadi®.ning selide werg diteieéd avgdie t o war m
up to anbi ent sohdnistvasr evadoréted. ThEGrude momiBaitd aegs MNai@OBy (&b, chramlatoprapiys added
and t he phases(cuearrat @tCl,/MaeH 05:0an8E20). Thy dtle avmpount was ebtaineisdsacbrovnt h wat er
(31.2 m-) andoicesmagoratediepy an oil, which was passed through a pad of
silica gel (12A|?enguw Q%F&oﬁnﬁﬁ‘?‘ofH&&ednaT@@(Mﬁ@??pﬁaﬁﬂfiﬁ\tanhhN-FF(50 ALY al ned was
di luted wi tj 1w addedfh M6 ths&ﬁn_Wz Q% 4didn ffdreowsll) - The

conbi ned aq”eo fﬁ: E rﬁe@@ "’t’h olﬁ ‘i«ra 3&?011:{ 1o 300
extracted vvlt oher washed with
10% NaCl (12, 70029 tedé ? 4 gilieg i roE (R aly e e Ve ¥R i ¢
|PA (38.1 n - )eﬁ'ﬁﬂe \‘é gendi H‘L HGtoeBAie iPEase SHseardrddrnile Hhe papepup ongyyas The
suspensi on vvasd@iqdf“i“@é?‘%)r“"@@ (Hih)- Tha peeoysdzyenyasextotegwih Qe d'%G0er 30 min
and the m x3ur &hq eibingd aigaiinexirpes were svapprated todrynesheansihe pruggagroduct thus

obtained was used as such in the next step (1,32 g).

NMR (*H, DMSO-dg): 5 9.8 {b, 1H), 7.08 {d, 1H), 6.80 (d, 1H), 6.75 (dd, 1H), 5.92 (s, 1H),
{ 3.72 (s, 3H), 3.68 {t, 2H), 2.89 {t, 2H), 2.12 (s, 3H), 2.02 (s, 3H).
MS (miz): 271 [MH]".

35
Intermediate 4
1-(4-Methoxy-2-methylphenyl}-6-methyl-2, 3-dihydro-1H-pyrrolof2, 3-blpyridin-4-yl
trifluoromethanesulionate

40  To a solution of [ntermediate 3 (9.0 g, 33.3 mmol} in anh. CH,Cl, {64 mL), at r.t., under Ny,
was added pyridine (5.08 mL, 1.8 eq). The solution was cooled down to ~20°C and triflic
anhydride (5.9 mL, 1.1 eq) was added dropwise over 50 min. The temperature never

40
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filtered, the cake washed with a 1:1 m xture of IPAlwater(12.7 nl),
collected and dried in the oven at 40C under high vacuumfor 14 hr. The
title conpound was obtained as a pale vyellow solid (3 8 g, 429 . NWR ('H,
DVMSO-d6): 8 7.17 (d, 1 H), 6.85 (d, 1 H, 6.77 (dd, | , 6.40 (s, 1 H,
3.89 (t, 2H), 15 3.73 (s, 3H), 3.16 (t, 2H), 2.17-2.1 MS (mz
403 [I(\/H]' F?nt\?\(dpr2|ﬂrvs}tsn>4a%0e(5 K ( K %T’(‘“ ABguobish (mz):
4-1 odo- 6- et hyl -1 -[ 2- net hyl - 4- (et hyl oxv) phenvl | - 2. 3- di hvdr o- |

H- pyr r ol of 2. 3ekdegdedi-ti*@.eThe 2@ctipo mixtge vag dlloweddé wamt wricedbiett@nd stied Br ny, 2. 27
mmol ) in anh. 30kA. Gat.aulljaHoss (Hddel) was addell. dh8 tigy, phasescppparited. tTihe orgesict | on

m xture was Stadyémvag fathed widbed aith Witen(31.2IniL) WA cdnbenBate @@ &¢loil, dpiBAWa® r.t. and
diluted in vvatp@Jséésaiouama PG silichhs| aqw@@m&nﬂsﬁwp%@&a@%% Wu&h Et QAc
(3 x 30 nl); aRgahdlfySORbid Gh QTSR MY rﬁm%@%&,em&\m 6}'}%4% Na2SO4.

The f)ﬁ“sg: 'egsgwgg 3%93 Ak | m&z a«@ coﬁcv%%@ %@ Gl ngr Y gd;ftv .
the title conp“x acj,s(z% g]Lng ?m‘p %3 ge[r f t!w BAa Z'g (681 ny,
79% . NMVR (' HENEHEPYfted 40 on ol 80"1’ ‘5%""’ and seel 3.84
(t, 2H), 3 81 atltgentlc d|at gpuspergiogzlas( ghrr [qz 30 g@ Wgte( ﬁ%&i')LS 38 1

[ MH . | ntOer meeliagded cgerNiO(rgm@mj (med@tcthr\;angﬁ garding for 1.5 fir. The suspension was

f (2- chl or oet hyilt§redrihe chiearadsivaswith arti Imoiiure oHPpivater 8. i), clledieiesdiddes in 35 To a

sol ution of 34atvercayoEaoter high Ofuwmyfor &4 e litld domasind wEl\bbt4iddmik h patat 0C,

under N2, wasgelRdderd (88ghize).oet hyl isocyanate (1.53 nL, 3 eq) and the
reaction m xt Wk MADHMID-&): 817 &t 1H), &.85 LOTH)S. i?r(dd alfi)t €50 Whirghe de2ap! vent was

evapor at edss Th\r,e,3 glq 3 RE b 19951 irdd)l ed by flash chromat ography (silica
gel , cHex/ Et f ?%SE% he ti tI e)corrpound (1.593 g, 89%. 40 NMR (1H,
6 (

DVSO : 8 9.20 m 1H), 8.10 (d, 11-1), 7.25 (bs, 1H), 6.37 (d,
19, 3.74 (m 2H) 66 (m 2H), 3.58 (m 21-1), 3.46 (m 2H). M5 (m z):

296 [MH'. 41 %@B@ﬁ*—ﬁUTE SHEET (RULE 26) W0 2004/094420 PCT/ 11112004/ 001350
| nter medi at e Fringosbmetty &/ aymelnd A melhyion | aheRyll-d. Hltugio ik nymolo[2.31blpyridine

H-pvrazol e - carboxanmide 5 To a solution of intermediate 6 (100 ng, 0.34
mol ) i n anh. TPlBo(utliondf jntermediate 4 (918 mye . 2Ndmol) incaph.NMR T miQiwaBadded Xing, 1.1
eq) and the rdatlg,Greqiranditby ackiers mixturerwasdtirfetrat 250PC for Vehtrek wag Berboooled ) was
added and t he ¢owh werdt avibd@uRY apedtaisathq. A, BRURGLSs phas vasstradted wited W t h
H2O and ext r ag@ak @ixtah nfeh Sh¥nd sbmbind®orFanio exttitss Wekd Riol 86kr BRI NRJSD, ERbr acts were
dried over 2@nr}>ohd§%§%ere B tﬁ@ Lonidat MWBSRadd. TheEE&R pAtatct S paftiby ﬁ\masﬁvapor at ed.
The crude 10 W&% R def, 1cREEYAL &35 oFBT Y TR AIMARAY o 3 didaf By, 9€!
Et OAcl cHex 8: whic sgll ified upz Etgndmg {681 mg, 79%).

NMR (*H, CDCly): § 7.14 (d, 1H), 6.81-6.74 (m, 2H), 6.70 (5, 1H), 3.84 (t, 2H), 3.81 (s,

3H), 3.03 (t, 2H), 2.22 (s, 6H).

30 MS(m/z). 381 [MH]".

intermediate 6
({ N-{2-Chloroethyl)-3-{{[{2-chloroethyl}aminolcarbonyllaming)-1 H-pyrazole-1-carboxamide

35 To a solution of 3-aminopyrazole (500 mg, 6 mmol) in anh. DMF (3 mL), at 0°C, under N,,
was added 3-chloroethyl isoccyanate (1.53 mL, 3 eq) and the reaction mixture was stirred
at .. for 2 hr, after which the solvent was evaporated. The crude product was purified by
flash chromatography (silica gel, cHex/EtCAc 1:1) to give the title compound (1.593 g,
89%).

40  NMR ('H, DMSO): § 9.20 (s, 1H), 8.26 (m, 1H), 8.10 (d, 1H), 7.25 (bs, 1H), 6.37 (d, 1H),
3.74 (m, 2H), 3.66 (m, 2H), 3.58 {m, 2H), 3.46 {(m, 2H).

MS (m/z): 296 [MH]".
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give the title conpound as a white solid (39 ng, 449 NWR ('H, DMSO: 6 8.18
(bt, 1H), 8.11 (d, 1H), 7.14 (bs, 1H), 6.75 (d, 1H), 3.89 (m 2H), 3.73 (m
2H), 3.56 (m 21-1), 3.40 (m 2H). M5 (mz): 258 [MH]'. 15 Internediate 8 1
-(1 HPvrazol -3-vl)imdazol idin-2-one To a solution of internediate 7 (190
ng, 0.74 mmol) in a 2:1 mxture of MO/ H20 (15 20 nl) ‘{@émﬁﬂg under N2,
was added Li OH V@720 10 eq) and the reaction mixture {R84%%d at soocC
for 3 hr. It was cooled down to r.t. and neutralized to pH 7 with 2M HCl .
Silica gel was then added and the solvents were evaporated. The adsorbed
crude product InagnegEtei7fi ed by flash chromatography (silica gel, EtOAc/ MeOH
9:1) to give theZCHdr&thyGonpauinitaadidia-1whilHeyrale-Geaftd@anige 71 %9 25 NMR (' H,
DMSO: 6 12.10 (bs, iH), 7.6 (s, 11-11), 6.7 (s, 1H, 6.4 (s, 1H), 3.8 (t,

2H), 3.4 (t,g 2+@a soM@or(dﬁn@medla’@@(S 1M'qnlg,-0.34|nﬂ‘t|®r|m| ﬁ-tlle(t@nL:’Oatrt. under Na,

4- Chl or o- N-tl ( r AOYL )T, 2 e 7kioR m\g‘% i@ﬁ@@ﬂﬁgz ?\ﬁaté—m ut i 03
of 3-am nopyraz 1 n _an : , under
N2, was added ﬁﬁg‘é (ﬁi‘ dand & "ﬁgaé;ﬁgorqted w\ﬂ%g" e’tdl rred at
r.t. for 15 mf¥ Sege Bt % 6P S Od'BL)( 6°°E' in %’g?ﬁ‘ﬁ) PYragls ¥e®hen added
and the reacti offe38vaREXY NPSOnade Solids warg fitespd and thysolvent eygroraiede Fhassiieed i nt o
wat er and tH@ phledieiswaggidiied i dlashagheamatograehygliracigs EIQArHen 82, thes Pdtled with
Et CAc (2x20 ni) gieerink titllh corpopms asadvhitesalid(3P ogetdta) act s were dried over anh.
Na2SO4. The sol NidR ('ebeS®) 6 8.68 ot 16P 6.1 (e 14)0T. Wefhs, 1HR BIP @, Atk 3.80 TheeHr ude
product was pur$.r3@d2my3.5668 @stHchaopnpiggr aphy (silica get, cHex/EtOAc 7:3)

to give the tltug,ﬁ;gnmtmldyas a white solid (354 ng, 34% 40 NWR ('H,
CDCI 3): 6 8489 (d, 1H) 7.83 (bs, 1H), 6.98 (s, 1H), 3.64 (m 2H), 3.17 (m

1H, 2.57 (m (m 2H). M5 (nfz): 292 [M'. 42 SUBSTI TUTE SHEET
(RULE 26) WD 200 14 ﬁ dazolrjfg[ Q- {1001350 I nter rredi ate 10 1-(1
H Pvrazol -3-vl)p a suspenS| on of NaH 80%oil (31 ng, 1.1

-~

1

eq) in anh. DMF_(1.5 der a_sol ution of
Intermediate 9 [Ra&E °f1ﬂt4$—”§‘—ﬂéﬁlﬁl— “?‘H“%ﬁ’ﬂ"’ "BN?IB "(izﬁt “'?WéMePE%‘? {8n nixture
was stirred28t Lk at ftopndpr Ny wageaded Lt A7 Mg, 1iheq) goe HeHeastieraistuia wag wit h

wat er. The aquebastedghdie foRAd divraszoelecidomh tan. {Ferdmeutiagized @ pil 7 )with 2 HGhe
conbi ned or ganbitcagxitwaa ttes agued endibs svbentsvverh espbratad . ThéladSorbad dudly pretictover anh.
Na2SO4. The sol watsputifledvsy @ashi dhtoraegraphyd(silidacyeh CHtO MG 3PO A igRd .theltid cr ude
product (70 ny, cdhpdihd@BBwhite MG (80 mg, 71%)
25  NMR (*H, DMSO): § 12.10 {bs, 1H), 7.6 (s, 1H), 6.7 (s, 1H), 6.4 (s, 1H), 3.8 {t, 2H), 3.4 (t,
2H).
MS (m/z): 152 [MHT".

Intermediate 9
30  4-Chloro-N-[1-{4-chlorobutanoyt)-1H-pyrazol-3-vilbutanamide

To a solution of 3-aminopyrazole {300 mg, 3.681 mmol) In anh. CH,Clz (6 mL), at r.t., under
N, was added K:HPO, (1.26 g, 2 eqg) and the reaction mixture was stirred at r.t. for 15
min, 4-Chloro-butyryl chloride (406 pL, 3.6 mmel) was then added and the reaction
35 mixture was stirred for 24 hr. it was then poured into water and the phases were
separated. The aqueous layer was extracted with EtOAc (2x20 mL) and the combined
organic extracts were dried over anh, Na;S0,4. The solids were filtered and the solvent
evaporated. The crude product was purified by flash chromatography (silica gel,
cHex/EtOAc 7.3) 1o give the titie compound as a white solid (354 mg, 34%)
40  NMR ('H, CDCls): 5 8.09 (d, 1H), 7.83 {bs, 1H), 6.98 (s, 1H), 3.84 (m, 2H), 3.17 (m, 1H),
2.57 (m, 1H}, 2.21 (m, 2H).
MS (miz): 292 [M]".
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di ssolved in anh. MOH (3 nL), at r.t, under N2, and 1 M MeONa/ MeOH was
added until pH 9 was reached. The reaction m xture was stirred at r.t. for
30 min and water was added. The aqueous phase was extracted with Et QAc
(3x20 nmL) and the conbined organic extracts were washed with sat.aq. Nad
and dried over anh. Na2SO4. The solids 15 were filtered and the sol vent
evapor at ed. T 20¢408620pr oduct was purified by flash ERFEHEUEY I ¥phy (silica
gel, cHex/EtOAc 7:3) to give the title conpound as a white solid (35 ng,
20%9. NWR ('H, CDCI3): 6 7.46 (s, 11-1), 6.55 (s, 11-1), 3.90 (t, 2H), 2.59
(t, 2H), 2.18 iftbfimeddiedd. M5 (mz): 152 [M'. 20 Internediate 11

N- ( 3- Chl or opr quy_?,gz&_@%gﬁn&ﬁh_Qroﬂpr opyl ) am nol car bonyl } am no) -1
H pvrazol e-| - "carboxam de 0 a solution of 3-am nopyrazole (500 ng, 6
mmol ), in 35?215 s;fe 590 NaH B{{ﬁm 31’rn “"1“?'%@) m% §1 é‘i‘ﬂfgt?‘t %SAE{R!OWOW'

I socyanat e ,on 0 dded
e he

reaction was

reaction mixt d?aé?t'%arg Eel“rfﬁsesa”ﬁf ”é{r‘for hg'%'/f" et5r‘f‘§1° S”aﬁrque'TCPe efglly ¥tP hour ed
into CH2Cl 2/ Sier-ale agyequs hese; 1R PRAdEs Wil FIOAS dpgP dbld pnd th copineBus | ayer
was extract ed B@nigerpcieMRE washevath saian) Naghand died evnrignh &gk gheiselidext r act s
wer e dri ed1bv erereafifered Ma2 8@/solverf resapomited dSheveeude Hroductdif @ chgaNd7? minel) @k vent

evapor at ed. Thissaveddreanhr Meldit {3 misat ptirunfierdig aby 1M Measth/MeiDHovm taadpdaptty ( Bi ot age
40, cHex/ Et OAGHT9 ks te@cHBiVEnst Bgtibr inlreCd¥PBETlatad. Br B8 ihreandSvtdr Gha 620 1,

32% . NWR (' H adRMSPhe a@egusopr’haeé was- BhtractBd dith @OAcl(hQZO L 0§1d(tﬁ'e cofined 7- 17 (t,

%H%S ? 3(7) (d, ic e Zt’ V\% v&asﬁeo( séi@q N§3i %r?d fidg ?BH)anh 26@) (Fhe Bk L) -
N- ( 3- Chl orﬁ)ér;nr Ry megé ote ﬁg)é%ﬁ'wd T upfied by fiash
H pvrazol e-1 - c‘ﬁ% 83?%“2’}'156(3‘ Cﬂ@e'ﬁ, g ﬁ? ut:{)éch Bef L{iéh ﬁj%g%né 23 omite s 1y 1 03

nmol ) in anh. éh was added KOX-Bu (237 ng, 1.1
eq). The reactWﬁm( Q&Q}Péﬁﬁé& é’ﬂ?‘%@ %‘1‘9 3r9°1(t ?*Bvr?@(h?'*) 221§(“SGJB15T| TUTE SHEET
(RULE 26) WO 2¢®aproow3 i’ PCT11B2004/ 001350 Water was then added and the
sol vent wag0 evaporated. The aqueous phase was extracted with Et QAc (3x20
m .) and the doteipiedier 1dr gani ¢ extracts were dried over anh. Na2SO4. The

solids were fif-tascretoppddeh)-8-(R3-OidratedpiatirdReb ey Rshinol-hE- peraxtget-pr oduct was
purified by flﬁmxmeorrat ography (Flash Master, log Si 02, cHex/EtOAc 7:3,
then 100% EtOAc) to give the title corrpound as a V\/mte solid (200 ng,

7% NMVR ( Y fod B g o er682(d,
%%* E@:‘;&:fsﬁﬁ e Sl AT e e o6 (o

1 91 he reaction was not complete and more isocyanate (1.2 mL, 2 eq} was added.
The reaction mixdure was stirred for an additional 48 hr. It was then poured into
CH.Cly/sat.aq. NaCl and the phases were separated. The aqueous layer was extracted

30  with CH;Cl, (2x20 mL) and the combined organic extracts were dried over anh. Na,S0,.
The solids were filtered and the solvent evaporated. The crude product was purified by
flash chromatography (Bictage 40, cHex/EtOAc 7:3} to give the title compound as a white
solid (620 myg, 32%).

NMR ('H, DMSO): 3 9.05 (s, 1H), 8.25 (t, 1H), 8.08 (d, 1H), 7.17 (¢, 1H), 6.30 (d, 1H), 4.7-

35 4.6 (m, 4H), 3.37 (g, 2H), 3.26 (q, 2H), 2.05-1.87 {m, 4H).

MS (m/z): 322 [MH]".

Intermediate 12

3-Chloropropyl)-3-(2-oxotetrahydropyrimidin-1(2 -1 H-pyrazole-1-carboxamide

40
To a solution of intermediate 11 (620 mg, 1.93 mmol) in anh. THF (20 mL), at r.t., under
N, was added KO#-Bu (237 mg, 1.1 eq). The reaction mixture was stirred at r.t. for 2 hr.
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M5 (mz): 286 [MH'. 10 Internedi ate 13

1- (1H Pvrazol -3-yl )tetrahydropvrimdin-2(1 H)y-one A solution of internediate
12 (180 ng, 0.63 mmol) and LiOH (265 ng, 10 eq) in a 2:1 mxture of

MeOH H20 (7.5 nL), in a sealed vial, was subjected to m'crovvave irradi ation
15 (80C) for 10 mn. The reaction mxture was then coolgd and
the sol vent wa¥0dP4¥6%t ed to dryness. The residue vvas pur| ?I ed} on an scX
cartridge (EtQAc/ MeOH 8:2, then 100% McOH) to give the title conpound as a
white solid (1¢2tenyas %%adﬂwﬂ?a'(d ke @NBG))WE'S@VE@TH?Q (b8 ,aq094ps pra®Owdss, 1H),
6.60 (bs, 1H),exgadd! yity EtQAM)(3x28 niL3 atfchthe giA)bined Grgarde ¢irpctPerd priedlov@@nbim 2H). 20
ME (m z): 167 NaBD,. The koide weediltaied afdl the JoRerd mapbratetr Theherade preduativas- 1

H pvrazol e 25 gified tydlash thosmatdgraphb(Fam Mastera 70yl S04, 2HEVEIOAD B3 6théA0Y i N anh.
CH2C 2 (40 gl) EtOﬂE)tégﬂrethe (iR @ehpoultPas av@itesahél baglmb rarmpenyl et hyl chlori de
(4.17 g, 1.1 egur3mdphEd 5\‘5@233(1 Ay, s%sid @ﬂ?egik& 1H)e@92 ORH)Th X6 HI By)Vas

eparated and PRLLRHRA A 810 M T R, 18 Bh 2 God 5 (xa0 ).

7
separated and &é % g@é
The conbi ned ]racts wer e dr| ed over anh. Na2SO4, the solids were
filtered and the 30 sol vent evaporated. The residue was purified by flash
chr omat ogréﬁhy-"@@l‘ﬂ—l@@a—gel 100% CH2Cl2) to give the title conpound as a
white solid (3igk-Ryrazg dine(Abthorss) : 8 7.34 (m 10H), 7.01 (m
61-1), 6.45 (d, 1 H). I\/S(rrlz) 412[I\/HrNa] 35 Internediate 15 3-f
| - (Tri phenvl meabhyilfon bf iftepwadiroi2 38w mb.- cn.eﬁnmaahmﬂllii@ﬂ (262 ome 1Reqliix 2r1ie oOf
intermedi at e léixtudS9 MEDH/H,O0RE ML), In Ssaakazal, wad subfctod e rhiSréwag irakiaterol ) , Cut
(20 g, 10 8ol ¥picybdrid RIR) 716k rBdRisHaARLE Was W6h SJORY sV tb 48, A8 theIBvéRPWEY) and
K2CB (414 40, mratgd T WRnbss! FreBldue WY pdrifdidn dnsoX c%ﬁ@da@ CEBhSMedRE2St i rred at

3‘38%28;035“{%%% “ﬁ%gt—wﬁgwtﬂexfm %%‘ﬁ“ m@; -?é%gaéﬁhﬁ?nisd
a 6
60k

organi c extrac
) Na2S&4, the SO|IdS wer e flltered and the

2004/ 094420 PCH'Y
sol vent evafor ¥Edw/2: TWe[MF‘bm due was purified by flash chromatography
(silica gel, EtQAc/cHex 2:8) to give the title conpound as a white solid
(210 ny, 53%.M®_d(it§:!,i CDCI3): S7.28 (m 9H), 7.21 (d, 1H), 7.13 (m 6H),
6.64 (d, 1H), &Bafoft(ripAdwiinethy)-TH-oyraBle(t, 2H). M5 (mz): 418 [ M«Na]'
I nternediate 16 3-0 H Pvrazol -3-vl)-I, 3-oxazol i di n-2-one
25  To a solution of 3-bromo-pyrazole (2.0 g, 13.6 mmol) in anh. CH,Cl; (40 mL), at r.t., under
N,, were added triphenylmethyl chloride (4.17 g, 1.1 eq) and Et:N (2.1 mL, 1.1 eq). The
reaction mixture was stirred at r.t. for 4 hr. it was poured into water/CH.Cl,. The phases
were separated and the aqueous layer was further extracted with CH,Cl, (2x30 mL). The
combined organic extracts were dried over anh. Na;S0O,, the solids were filtered and the
30 solvent evaporated. The residue was purified by flash chromatography (silica gel, 100%
CH:Cly) to give the title compound as a white solid (3.39 g, 64%).
NMR (*H, DMSO-dg): § 7.34 (m, 10H), 7.01 (m, 6H), 6.45 (d, 1H).
{ MS (m/z): 412 [M+Nal".

35 Intermediate 15
3-[1{Triphenylmethyi}-14-pyrazol-3-yll-1,3-oxazolidin-2-one

A mixture of intermediate 14 (389 mg, 1mmol), 1,3-oxazolidin-2-cne (87 mg, 1+ mmol), Cul
(20 mg, 10 mol%), (1R,2R)-diaminomethylcyclohexane (43 mg, 30 moi%) and K:CO, {414
40 mg, 3 mmol) in anh. NMP {2mL) in a seaded vial was stirred at 130°C for 4 hr. It was
poured into water/EtOAc. The phases were separated and the aqueous layer was further
extracted with EtOAc (2x10 mL). The combined organic extracts were dried over anh,
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10 To a solution of internediate 15 (210 ng, 0.53 mml) in anh. McOH (4 ni),
under N2, was added trifluroacetic acid (0.2 m-, 2.66 mml). The reaction
m xture was subjected to mcrowave irradiation (100C) for 15 min. The

sol vent was evaporated and the residue was purified on an SCX cartridge
(100% CH2C1 2, then 0.5M NH3I MeCH) to give the title 15 conpound as a white
solid (30 ng, 3Wogase (' H DVBO-de): 8 7.64 (d, 1H), ®TAB0MPO35%y) 4 41
(t, 2H), 3.97 (t, 2H). M5 (mz): 155 [MH'. Internediate 17 20

N- 1H Pvr azol - 3- Nd,80£thasbide wdie figer&icind tHeabivent evdp@ated) OPhg résidobk @ad givii@l by0. 24 nol )

in H20 (36 mnl), fiaah chrord&légraphpsiiicd il EYoAde otaNa lfvlthe(tle dorfboufiPas a whiRd) and
then Ac20 (6. 79%qJH 21#mg&b%). The reaction mxture was refluxed for 8 hr. It

was cool ed downyhR (. Epch ngl-,-\é@ lofh, b7 St @ndy, g,3 Sed 5 for 12
hr to allow $ry '& I fatl on. ﬁne V\}‘I te(so % 'h ter@gﬂ-?’lgatg&%) ind t he
not her |iquo uced. A second batch of white solid (3.4 g) was
obt ai ned after Mg ’(]élt&wﬁ];azhﬁ?on The two batches were conbined to give the
title conpound (16. 3 54%9. NWR ('H, DVMBO-d6): 3 12.22 (bs, 1H), 10.28

(bs, 1H), 7.53 16643(bs 1H), 1.96 (s, 1H). 30 M5 (mz): 126
[ MH] +, 148[%%&@@%_@&%@2

N- (146- Met hyb- 1-[ 2- et hyl - 4- (et hvl oxv) phenyl | - 2. 3-di hydro-1
H-pyrrol of 2. 3- bfpu kbigtion oftintemibdibteH51g 10076 0-53 -Tvhd))ac @t MeGs! (851L4\uﬁiieftN4re of
internedi ate 5 {&0QdéMkiflutoadalic BE®(0)2 mi, 2068 irWRA] B Reabtion (dFe WEs subjetddlon  Cul (50
?..?.} ;) t2r :ﬂs) L ;%%a\(eaﬁgd!ﬂgn (130"@3) o1 %0 mlrfj;ﬁiéag@%ﬁ’c v(a%%vﬁtpora%dzanﬁ%eg reém o
seal eg vi al g Wag I sﬁﬁtﬁf@d (;;;Y,ﬂ \é %:; ZCl ! \?\ggs c%%wé?i@%)ﬁw and |
oured into Sat es were separat ed.

'Fl)'he é\queous IayB tdﬁ ¢ itse { % 94@?%&%9?58% The anbl ned
organi ¢ extract MS\%’FU%'[MEH over anh. Na2SO4, the solids vvere filtered and
t he sol vent evaporated. The residue was purified on an SCX cartridge 45
SUBSTI TUTE SHEBEMMB) V\D 2004/ 094420 PCT/ | 82004/ 001350 (silica gel,
CH2Cl 2, -3
chromatography (cHex/EtOAc 7: 3) to give the t|tIe conpound as a white solid
(358 ng, 729 . TOWKIftiohlor IERIpHEIcle €0 § 0. Bmdphs H.OLEFE mLR alB16°C, wdslsichh) , 7. 15
(d, 11-1), 6. 84 dddd NAHBO, B B 1R, E3q) &hd(thEn A%Joﬁ 9 m; B8g)( The réddlion Rixtlfe (s, 3H),
3.4 ,(t’ 2H), Qs r(eﬁlixe fbr é-)ﬁr’ It %asjl-éboﬁaﬁ dov;?'n]to H an £4eﬂ(s?andi§&at]t)ns teMﬁerQ{F}e z): 378
[MH" | nt 92%”9 'r?‘}ﬁrtc} low crystallization. The white solid was filtered (12.9 g)and the mother liquor

volume was reduced. A second batch of white solid (3.4 g} was obfained after

crystallization. The two batches were combined to give the fitle compound (16.3 g, 54%).

NMR ('H, DMSO-ds): § 12.22 (bs, 1H), 10.28 (bs, 1H), 7.53 (bs, 1H), 6.43 (bs, 1H), 1.96

(s, 1H).

30 MS (m/z): 126 [MH]*, 148 [M+Na]".

Intermediate 18

yl-1H-pyrazol-3-yl)acetamide

35
A mixture of intermediate 5 (500 mg, 1.32 mmol), intermediate 17 {329 mg, 2 eq.), Cul (50
mg, 0.2 eq.), K;CO; (382 mg, 2.1 eq.}, dodecane (60 ul, 0.2 eq.) and (+/-)-trans-1,2-
diaminocyclohexane (45 uL, 0.3 eq.) in anh. NMP {5 mL), in a sealed vial, was heated at
180°C for 4 hr. It was cooled down to r.t. and poured into sat.aq. NMH,Cl. EfOAC was

40 added and the phases were separated. The aqueous layer was further extracted with
EtOAc {2x10 mL}. The combined organic extracts were dried over anh. Na;SQO,, the solids
were filtered and the solvent evaporated, The residue was purified on an SCX cartridge

45
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146- Met hyl - 1-f 2- net hyl - 4- (net hvl oxv) phenvl | - 2

3-di hvdr o- 1H pyrrol of 2, 3-bl pvridin-4-yl}- 10 | H pyrazol -3-amne To a

di spersion of internediate 18 (358 ng, 0.95 muol) in EtCH (7 m.), at r.t.,
was added 25% NaOH (2.5 m-) and the reaction m xture was subjected to

m crowave irradiation (130C) for 20 mn. The EtCH was_e orated and the
crude product WRo48#ed t | onned 15 bet ween Et OAc and sait! QHP The phases
wer e separated and the aqueous | ayer was further extracted vvlth Et OAc (2x10
mL) . The conbiied gelr gayllc thex MeaH! themesne. MH,OBGh MeBH, 2575 and\@d3SGf flashhe sol i ds

were filtered oﬁl’@ﬁ\aﬁ)@ﬁp qEreRIEtORVE) &5 giletle tie @mYGunt RE atvititk Qolid ssma%md (282
mg, 89% whi chyuas usetg in the next step W t hout any furtherq uritication.

NI\/R(HDI\/BO ", _ Lsh). (gd‘ ,675(dd
EAENEE >)§A&2§§2 @%; %, 2 %3 H@% a7

I nt er medi at e

N (1-f6-nmet hyl - 1- 12- net hyl - 4- (rrethyl oxVv) phenyl | - 2. 3-di hvdro-1 H pyrrol or2, 3-b
| - pvridi h-4- Jntemmediglo gl azol - 3- | )dtVCI nat e To a soI ution of intermediate 19
(200 ng, 0.6 mnaEMethvid-BmethvFimethy | nyirelol

60% oi | (260 nulH-dyraol@epmineThe reacti on mxture was stl rred at r.t. for 20 30
mn, ethyl 2-bronpacetate (73 L, 1.1 eq) was then added dropw se and the
reaction m xt ufg dt@@mb@&t.&&m@&;at@@eq%@a@tmgemz incElgiH t7 ADSatef., Wl @dddliky|

brom de were d;.% ENAEH %pr@rm@regaroh%@t whs Subbcled & mithoave ﬁra&.a&nSS eq) .

The reaction fSr é’tﬁﬁm“fﬂ% ﬁgH%g\Qva%: rate& aﬂd th@%d E.?c@'“)a% |to u Et QAc was

added and a;t ht(JO BREO aP aéteﬁf: ad6s (N 68 arSted mc g(up?ug %y rvyNg

extracted
dried over anhf urt % ‘P"W 9 f 25119 ﬁ'efq”f'g%el’je%g &t V& "%vapor at ed.
The resi due #eP By SB‘ S fWesgs fiiteg r?fﬁ’a B@P&%fvi'pé’fqt? delo g | the theclilley / Et OAC

7:3) to give tgﬂéwl_ﬂl(?@ﬂr@ wh'eme@ uged in the Ag¥t PR W'Mﬁ@nhﬁﬂh%gu}’a"caﬂw ('

DVBO d6) © 6 8. MR (M, Dnmds)mﬁg(c( dH), 145 {d. $EB3(d, THLBYS (&), 11, 4.1 @8, 1HLH) | 6 37
(s, 1H), 80 175.1n(d, BH)5.106(bS@HL, 6,78 BH), S7T46. 38, 3.351¢, BH), 24308 3H,2.21,, 3. 89 (d,
21-1), 3.77 (tam2H), 3.74 (s 40 3H), 3.36 it, 2H), 2.13 (bs, 61-1), 1.17
(t, 31-1). N5 f{stad 33@% 46 SUBSTI TUTE SHEET (RULE 26) WD

2004/ 094420 PCT/IB 004/ 001350 Intermediate 21 2-f

(1-f6-Methyl - ynge%]egagi%l 4- (et hyl oxv) phenyl | -2, 3-di hvdro I

|(+F7)\é8 Olsgr u?l -(Jémejg\d-}}: methyt 5 _\ \é1 Iazrg-cﬂﬁ)l ro- rro!o -ll_) dgegm d
VAR ghvepald 50 (7775 g, 0. 184 mmol ) in anh. THE (5

dropwi se a sol* A e-re
m.). The reaction mxture was stirred at -78C for 20 m n. Continuous

addi ti ons of | T agohtippof rigrmediata 19 (3080, 86 Mnaldn bR Btroleat blréndei Nper i od of
40 min (3 x 20@smdded3NgH 80%I0) (@@ ng. Tbeg)héhe reaction mixture was stired at r.t. for 20
30  min, ethyl 2-bromoacetate {73 pl, 1.1 eq) was then added dropwise and the reaction

mixture was heated at 80°C. Continuous additions of the alkyl bromide were done at 80°C
_ over a period of 7.2 h (5 x 36 piL, & x 0.55 eq). The reaction mixture was cooled down to
! r.t. and poured into HoQ. EtOAc was added and the phases were separated. The aqueous
layer was further extracted with EtQAc (2 x 10 mL). The combined organic extracts were
35 dried over anh. Na,S0O,, the solids were filtered and the solvent evaporated. The residue
was purified by flash chromatography (silica gel, cHex/EtOAc 7:3) to give the title
compound as a yeltow oil {155 mg, 62%).
NMR ("H, DMSO-d): 6 8.09 (d, 1H), 7.13 (d, 1H), 6.83 (d, 1H), 6.76 (dd, 1H), 6.37 (s, 1H),
6.17 (t, 1H), 5.86 (d, 1H), 5.73 (s, 1H), 4.09 {q, 2H), 3.89 (d, 2H), 3.77 (t, 2H), 3.74 (s,
40  3H), 3.36 (t, 2H), 2.13 (bs, 6H), 1.17 (&, 3H).
MS (m/z): 422 [MH]'.
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reaction m xture was added water (42 M), IN NaOH (42 pL) and water (125 M)
and a 10 precipitate was fornmed. The solid was filtered and washed with

Et OAc (2x) and CH2Cl2 (2x). The conbi ned organic extracts were concentrated
and the residue was purified by flash chromatography (silica gel,

cHex/ EtOAc 7:3) to give the title conpound as a yellow solid (25 ng, 36%.

NVR (' H, DVSO-w6Ruw/®48004 (d, | H), 7.13 (d, 1H), 6.83PqHB20R4Q3S0 6 76 (dd, 1
H, 6.66 (s, 1H), 15 5.82 (d, I H), 5.58 (t, 1 H, 4.59 (t, 1 H, 3.78 (t,

2H) , 3.74 (s, 1%3(1.31955 (g, 2H), 3.40 (t, 2H) 3.20 (g, 2H), 2.13 (bs, 6H).
MS (mz): 380 3.M R U -Briefhyidd)Ah pyrrolol2, 3-blpyridin-4-

3-1(146- Met hyl

i pvridin-4- yI .o

suspenS|on LNt e

r.t. under g‘?g%%a"@“"a(%jﬂﬁ” g% ?(Cl) lé‘%fr?: 2 V8 I?d%e) The
reaction m xt u‘i”%““(ﬁ&s"‘ soly ﬁ}%ﬁ-@%r—& %sd?%\RA%W“P'? XAnat T"(’fn(5(’2‘d+ +60 i n,
T=150/ 180C) . Tﬁéﬁt'%w@mwaﬁégff%d@r%{%ao BiRdCentieiopsaddiiges oldd LA THFed by

f 1 ash- chr omat ograpeng af His|tereneragese over @ @edoRLTIomin (hx 2603LER ®@AP9/egb(To tRH3 i n McOH
(0.5 M) and Sexttigamixtuiedgas adEddueatar {42 NB,ON Natdl (42 sidland efater NES pL)mnMaO-l (0.5

M) to givaot hgedigitite avas Compeall Mok &sid day fileled\in® whshed (it BtOAZ Q24 andNBRCE,' H,

CDCI 3): S 7.54 2§)b$he chhbined’er lo(éjdracld‘arere Bonéehtrbted addthe rlidBSwhdpuridddby 6. 48 (bs,
1H), 30 5.78 ﬁe@ chr ogra%h el R wEBAST AR gi@'%e titke Afpbiil a€ Hyeliow- 03- 2. 2

-drhvdro-THpvrrol of 2. 3-b

.-

p
am nol - 1| - propanesul fonic aC| d To a

§T46?FI-TDEF hi\//:s'( % %‘Efﬁ?ﬁiﬁ n X'r:;e‘rfggdl 3%;4332@% rd01 "E{s’ hor2. 3- 35
SRR G o BN s P e S

1
pyridine (103 #2000, 21“ ?:(%F‘n@'* phenyl chI oroformate (161 L, 1.1leq). The
reaction nixt uM8 (Was38HFed at r.t. for 1 hr. The sol vent was evaporated in
vacuo, 40 sat.ag. NaCl (50 nlL) was then added and the solution extracted
wi th Et OAc ( 3x!bfermmddete 22The conbi ned organi c extracts were dried over anh.

Na2SO4, t heosob-{(te-metive-f2-rhdtied- xy)he syl 2@ dirertb g Hevedel?, abRdtidin-vacuo. The
crude conpoundyt {HusrBizanaes tesufohiedeidy 47 SUBSTI TUTE SHEET ( RULE 26)

WO 2004/ 094420 PCT/ 1B2004/ 001350 I'ash chromat ography (silica gel,

MeOH Ammoni a s \ f .t title
e i ?j‘ Lot il 1%;3‘ ;;%g;g, :‘iﬁ Ll
3.72 (s, 3 r wav? il’lia&la Q@ (2§ 0 602m r£1 .

S
[ MH] | nt er r@\@p Fwas purified by ﬂash—chromatography (smca gel, 100°§ EtOAc 456
(146- met hyl - | - P2& ?n%tpﬁg‘/ soI4N arf%Mﬁ?‘ﬁ SEND a3 canridge (Flyeptgr MeQH prdR sk of of 2. 3-
NH; in MeCH (0.5 M)) to give the title compound as a yellow oil (10 mg, 30%).
NMR ('H, CDCl): 5 7.54 (bs, 1H), 7.05 (d, 1H), 6.72 (m, 1H), 6.66 (m, 1H), 6.48 (bs, 1H),
30 5.78 (bs, 1H), 3.72 (m, 5H), 3.3 (m, 4H), 2.97 (m, 2H), 2.03-2.2 (m, 8H).
MS (m/z): 458 [MH]".

Intermediate 23
Phenyl (1-{6-methyl-14{2-methyi-4-(methyloxylphenyl]-2,3-dihydro-1H-pyrtolo[2,3-
35  bilpyridin-4-yl}-1H-pyrazol-3-ylicarbamate

To a suspention of intermediate 19 (391 mg, 1.17 mmol) in anh. CHLCl; (8 mL}), at 0°C,
under Np, were added pyridine (103 ul, 1.1 eq) and phenyl chloroformate (161 pL, 1.1eq).
The reaction mixture was stirred at r.t. for 1 hr. The solvent was evaporated in vacuo,
40  sat.ag. NaCl {50 mL) was then added and the solution extracted with EtOAc (3x15 mL),
The combined organic extracts were dried over anh. Na,SQ,, the solids were filtered and
the solvents evaporated in vacuo. The crude compound thus obtained was purified by
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bl pvridin-4-vl}-1 H pvrazol-3-vllcarbamate 10 A m xture of internedi ate 23
(284ny, 0.62 mmol ), pyridine (50 L, 1.2 eq) and 2, 2- bis(ethyl oxy)et hanam ne
(108 L, 1.2 eq) was heated for 3 hr at 60C. H20 (50 m-) was then added and
the solution extracted with CH2C12 (3x15 nL). The conbined organic extracts
were dried over anh. Na2SO4, the solids were filtered and the sol vent
evapor at ed 15 WA2RP4EUEY The crude conpound thus obt ai nEﬁT%g‘mﬁ?m’?fl ed by
flash chromat ography (silica gel, cHex/EtQAc 1:1) to give 214 ny (84% of
the title conpiasindrasategraphy {sdics ol e OHNVRNgrig-50luBDON MeOHB0.9 M 1o fisg 288H) , 8. 24
(d, 1H), 7.15 g (53%HHftheBiti®Eon{pbend at blwhitetso®b (d, 1H), 6.78 (dd, 1H), 6.72 (s,
1H), 6.42 (s, fimlk(HAcHCIHN 10ldbs, 18) 828 (df 1H). 2499, (m32H507. (8%m, 1h9 6.73(@%HM 1 H),
3.65 (s, 3H),e8@, 16—@336*(1)%)33223(5( %b{{tZ]ZH)QEﬂ@s @GRy, 235)s, 314. 14 (s, 3H. 20 M5
(mz): 495 EM'HAS 2) dlate 25 - ST-f1-(trip enylnethyl) 1

H pvrazol - ﬁr\elH)Engvrl di none 25 A sol ut| on of internediate 14 (300 ny,
0.77 mml) 3- anl 2(4| dinone (168 ny, 1 eq), Cul (146 ny, 1 eq) K2CO3

(223 ng, 2.1 et d| th | 1.rans- cIohC>< 0.5 eq)
in anh. NWP (4 L) : e i ) 460 L) was
t hen added andZ il th CHZCI 2 (250 m) . The or gani ¢ | ayer
was dried d%er anh. Na2SO4, the soli ds were filtered and the sol vent
evaporated i n kxagxige oBtefinediaty @3 €284 mgpbETmbin ugridiet @D ned 1.Re8) put 224 ed by

fl ash chr omat ops{apiyxyethahdnte (@8 pL, 1.2 He)Wdsthédded 053 br)at BOPCYHIE(58 hLwas( 25%) of
the title conmpeunddRy awitfeCsoh@dr ckradBdRvith EH,CLIH18)mL).Brhé- chfbifled drinic 7- 30(m
11 H, 7.15 ( %né&s dre dfedMRérthnh Naso, 6m9§m&stwere1ﬁr&eped and the sdivint eviporatdd® (M 2):

440 [ MkNaj ., @éa&%éqngh p%&d% Médvaas%lhfa@w%Pkl}rgfnéfég}atpﬁéémca

H) - pvri di none |ate 25 (80
my, 0.19 rrrml)ge' C glve 14

‘ﬁ“':g
under N2. The QMRG SR ééﬁ"é ) 12&%6'@ ey zﬁ of é;ge(ﬁt Wer e
evaporated in §a& S{my). 382 %@J@S?’PQ'('H'E HEZEE™ RULE 26)
WO 2004/ 0944201*ﬁc3r¢5 (32'11704?@)61@@03 %@ao ﬁée(%t&) HlAEHEd on an SCX cartridge
(1g, precorddit MSre@): d9&IMHEH2CI 2) to give 13 ng (39% of the title conpound
as a white solid. NMR ('"H, CDCI3): 5 7.61(d, 1H), 7.55(s, 1H), 7.24 (m 1H),
7.1(d, 1H), 6. ferslateldd), 6.16 (t, 1H), 2.15 (s, 31-1). 5 M5 (mz): 176
[MH . Inter ”@-‘Meﬁa%ﬁ-{?—ﬁri&gﬁrlrﬂﬂﬁ@ﬂH@@Eﬁl’-ﬁﬂ_@(@&ﬁd}none
H pvrazol - 3-yl 1- -pvridazi none
25 A solution of intermediate 14 (300 mg, 0.77 mmal), 3-methylpyridinone (168 mg, 1 eq),
Cul (146 mg, 1 eq), K:C0; (223 mg, 2.1 eq), N-N-dimethyl trans-cyclohéxanediamine
(109 mg, 0.5 eq) in anh. NMP {4 mL) was heated at 150°C for 24 hr. Sat.aq. NH,CI (100
mL) was then added and the mixture extracted with CH,Cl; (250 mL). The organic layer
was dried over anh. Na;50,, the solids were filtered and the solvent evaporated in vacuo.
30 The crude compound thus obtained was purified by flash chromatography (silica gel,
cHex/EtOAc 95:5) to give B0 mg (25%) of the title compound as white salid.
NMR (*H, CDCL): 8 7.76(d, 1H), 7.30(m, 11H), 7.15 (m, 6H), 6.98(d, 1H), 6.06 {t, 1H),
{ 2.15 (s, 3H).
MS (m/z): 440 [M+Na).
35

Intermediate 26
3-Methvi-1-{1H-pyrazol-3-y)-2{1H)-pyridinone

CF3COOH (3 mL) was added to a solution of jntermediate 25 (80 mg, 0.19 mmol} in an
40  anh. mixture of MeOH/CH,Ci, 2:1 (3 mL) at r.t,, under N;. The solution was heated at
BO°C for 18 hr. The solvents were evaporated in vacuo. The crude compound thus
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10 A solution of internmediate 14 (200 ng, 0.52 mmol ), pyridazinone (50 ng, 1
eq), Cul (100 ng, 1 eq), K2COAB (148 ng, 2.eq) and N-N -di net hyl

trans-cycl ohexanedi amne (73 ng, 0.5eqg.) in anh. NWP (4 nL) was heated at
150C for 8 hr. Sat.aq. NHACI (100 nL) was then added and the sol ution
extracted with CH2ClI 2 (250 nL). The organic |layer was_dried. over anh.
Na2504, the sHO2d#E0e filtered and the sol vents evapb VY™K vacuo. The
15 crude conpound thus obtained was purified by flash chromatography (silica
gel, cHex/ Et G¥ainet:v@s purifiegpnan SeXgaltidoe Gn, podcondiionad with €HeClpytogived!3img NMP,  whi ch
was used in t[80%) ofebettitie tappowdtab @ whitefsakid her purification. M5 (nfz): 443

[ MEK], 427 [ MMR]('H, CBOI,} B et(@eei), atss(s28H)27.24m, 1), 7.1(d, 1H), 6.76 (d, 1H), 6.16

H- Pyrazol - 3- vit) 13 (2l)s, BMy. i dazi none The sol ution of internmediate 27 obtained
above was di sp@lgd1rdyy-m xture of MO/ CH2CI2 2:1 (3 i) and CF3COCH (2.5
m-) was added, at r.t., under N2. The 25 reaction m xture was heated at
80C for 4 hr. ‘tl'he ﬁ'gl Z7ents wer e evaporated in vacuo. The crude conpound thus
obt ai ned was n ar SC%( art EL_C‘I}_ng‘ﬁir tg, preconditioned with CH2Cl 2)

to give 20 nyiaidEphepyipet trpFRZEd®ound as a white solid. NWR
('*H, CDCI3): 8 7.91(d, 1H), 7.52%m 1%2, 7.24 (m 1H), 7.07(m 1H), 6.76 (d,
1H) . MBS (19 z\:solp@p of temediate4|(#0ararB e mmel). pyridazinone (50 mg, 1 eq), Cul (100

1- Acet yl - 341- fny- { 49)nieiCaxiA8 Inard ediydng ANehiwiimet§t trams-tyglohdkaBediiminedi7d mg,

H- DVr r ol or 2, 39.564. o iahid INMPA4 WLl whs hdated raa 730PG B § Ihi. SatdqniNd e plod diLnease 35 To a
sol ution of exRrBlRd indthé SShutio extrBatddARthTOMRLY (250mBIThe drdddlchadel wasirigd-) ,  at
r.t., under B aWRNGSIIERe BRIUS whre Aibredridld #e 6Blvehs dWhporatet ROkcd PR se. The
reaction nisxt urg, WaSpound | thlsChtled” wis phrfba B9 dEM -chi¥R&bhrbdh ﬂk}g?l\%él added and
the solvent wag, GMSROT.8L€Gve d DSutiof @M@Og@ﬁww&t fS3pl - ad

NaHCO3 and t hé (€ er was extraét ed wth

ase re separ 5
CH2Cl 2 (2x10 nf 58_‘8%&“ Srrfﬁgraﬁ%e ‘'organi c extracts 40 were dried over anh.
Na2SO4. The sHS@&:gét {+K) f47dME

al

Lt‘?'and t he sol vent evaporated. The crude
compound was further purified by flash chromatography (silica gel, 100%

Et OAc -+ @%Mﬂm&s&t ) to give the title conpound as a white solid (29 ny,
37% . 49 SUB 0 2i WO 2004/ 094420 PCT/ B2004/ 001350 NMR
("H DVMBO-d6): S 9.3 (s, 1H), 8.40 (d, 1H), 7.00 (d, 1H), 6.85 (d, 1H), 6.75
(s, 11-1), 6.718& soMiionlb) intdeméihtd @, obldifed #hoROwds Tdbséivad GHR, mtufd of t, 2H),
2.45 (s, 3H), vgolleH:G, 23HE mi3 2R cricoorB)s mYBvdsddddd, aft 38, dibll N, The

| nt er nedi £ ctio

1 ncet vt 3 (L T e R L B e T

H-pyrrol of 2. 3+ o1 to give 20 mg (24%, two steps) of the title compound as a white solid,

NMR (*H, CDCL): § 7.91(d, 1H), 7.59(m, 1H), 7.24 {m, 1H), 7.07(m, 1H), 6.76 (d, 1H).
MS {m/z). 163 [MH]".
30

Intermediate 29

{ blpyridin-4-yli-1H-pyrazol-3-vi}-2-imidazolidinone

35 To a solution of example 1-8 (80 mg, 0.179 mmol) in anh. CH;Cl; (1.8 mL), at r.t., under
N,, was added BBr; 1.0M/CH.Cl, (0.72 mL, 5 eq) dropwise. The reaction mixture was
stirred at r.f. for 90 min. MeOH (1 mL) was added and the solvent was evaporated. The
residue was taken up in EtOAc/sat.ag. NaHCO; and the phases were separated. The
aqueous layer was extracted with CH.Cl, (2x10 mL) and the combined organic extracts

40  were dried over anh. Na,;S0,. The solids were filtered and the solvent evaporated. The
crude compound was further purified by flash chromatography (silica gel, 100% EtOAc —
5% MeQH/EtOAC) to give the title compound as a white solid (29 mg, 37%).
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bl pvridin-4-vl}-1 H pvrazol -3-vll-2-imdazolldinone 10 To a sol ution of
internediate 29 (13.6 ng, 0.0315 mmol) in anh. DMF (1 nL), at r.t., under
N2, was added NaH 60%oil (2.5 ng, 2 eq) and the reaction m xture was
stirred at r.t. for 20 mn. |odoethane (10 L, 4 eq) was added and the
reaction m xture was stirred at r.t. for 1 hr. It was poured into

Et OAc/ sat . aq. Waao#/emaot he phases were seprarated. ThePOViFHWIISY ayer was
washed with sat.aq. NaCl (2x10 m -) and dried over anh. Na2SO4. The solids
15 were filter aHRRKDMBE-ds0b 9.81, IMRS.4@ AP 20EME, 1FhEsS MG, SPNROH)d was
purified by fl gshie, H)esEEQarnRRbY3.(SIM, 6AR3AG!, 24, Has/(EBAAG 19 {s13H), de M xt ed
fraction were feggurified by flbash ghromatagraphy (|SI LII ((:a gel , cl—/gax(Et O(Ac
7:3). The titl s obtained as a ite soli 5 nmg, 34% NWR ('H,
): S 7.87 ( Q’S%HEMQQHW 1H), 6.95 (d, 1H), 6.79 (d, 1H, 6.74 (d, 1H),
6.53 (s, 2 1;“ 4. %.1',;3 97 (m 61-1), 3.86 (t, 2H), 3.43 (t, 2H), 2.58 (s,
3, 2.31 (s, : -’2-me% 3r?en(|t-6-m§th -'23-dhc(irrc;q 22 rrcfl061 M

1- ( 6- met hyl - 14 plevidindgl-1/-pyiagqlg 2azplldinasy v phenyl } - 2, 3-di hvdro-1 H

pvrrol of 2, 9-bi nyridin-4-v11-1 H-pvrazol 3-yil-2-im da26lidinone To a

sol ution of10| nTea sahdibradfintEedidtd 29d3.6 Owg BB 15mmolo)) inianh. AMF. (1 DAJ a(rk., aridpr, at r. t .,
under N2, was NaeldeaddblnNaie884i (250, @Bq) ahd &@)reftich hikerewaa &finfe@ Rt M st Ur e was
stirred at r.t 20#allodthard) 1040 4 eqyv=0 d812H GRARErebdtidn MixturdwRGliresaertagded and
the reaction myxt yigs WaRkeditd EdCRsAhq. Nakt anti He phadk wer‘etse;wﬁ‘ﬁtetpemé Giarid1t O

Et OAc/ sat . |
e R S
el g-ﬁ s

were fil te

purified by fI 8 ?f“at%a}p ’ﬁlﬁ hgérl'md ﬁgfp%g&:iﬂqdﬁ%p}’aﬁteam“ tI2e1
e

m xture with 15¢19(58q.8¢%kt hyl )-3-]1-( 6 math | -1-{2-

conpound was oBamNFesarhy (siicageh &?’g}’:go

net hyl - 4- [ ( 1- meMRy(IHed: Wﬂ@m%ﬂ]—i}hﬂeﬁw HHR 685 ¢, hlﬁdﬁﬁgl@ 1H), 6.74 {d, 1H), 6.53 (s,

H- pyr r ol o 2203- BHpy.ri-8ETEw -6, 8-88 (4-2H)y3.4%(E @H), 238 yd, BHR 2.31 (sBi), 210&es03H), i d i n o
ne M (mMz)1dgsHVvH'. 40 Internediate 32

1- (2. 4- Di chl or gghgrykgt@mpyrrol i di none 50 SUBSTI TUTE SHEET (RULE 26) WO
2004/ 094420 PCT1i 82004/ 001350 As in internediate 1, except that

2, 4-di chl or oani, té 5 used instead of 4-nethoxy-2- nethylanillne. NWVR ('H,

CDOI 3): 5 7,18 T _ 2.22 (t, 2H).
= (nzz) s s irﬁir%\r[m%z-‘l;ﬂ\/?«at_ﬁ} m%: %ﬁe&}q,a%v&nm ( H)
1- (2 4- di chl or s5etfys AO= O~ Py at e

To a solution of intermediate 29 {14 mg, 0.032 mmol} in anh. DMF (1 mL), at r.t., under
N,, was added NaH 60%/oil (3 mg, 2 eq) and the reaction mixture was stirred at r.t. for 20
30  min. 24odopropane (13 L, 4 eq) was added and the reaction mixture was stirred at r.A. for
1 hr. It was poured into EtOAc/sat.aq. NaCl and the phases were seprarated. The organic
layer was washed with sat.aq. NaCl (2x10 mL) and dried over anh. Na,SO;. The solids
{ were filtered and the solvent was evaporated. The crude compound was purified by flash
chromatography (silica gel, cHex/EOAc 2:8). The title compound was obtalned as a clear
35 ol {11 mg, 79%) in an inseparable 2:1 mixture with 1-{1-methylethyl}-3-[1-(6-methyl-1-{2-
methyl-4-[(1-methylethyl)oxylphenyl}-2,3-dihydro-1H-pyrrolo[2,3-blpyridin-4-yl}-1H-
pyrazol-3-yl]-2-imidazolidinone.
MS (m/z). 475 [MHJ".

40  [Intermediate 32
1-(2 4-Dichloropheny}-2-pyrrolidinone

50

SUBSTITUTE SHEET (RULE 26)



To a solution of internediate 32 (3.6 g, 15.65 mmol) in (EtO 2CO (25.2 ni,
13.2 eq), at 10 r.t., under N2, was added t-BuCOK 1M THF (47 nlL, 3 eq)
dropwi se. The stirred reaction mxture was heated at 80C for 2 hr, then it
was cooled to r.t. and poured on ice. The mxture was then acidified with
6N HCO , extracted with CH2CI 2 (300 nmL), washed with sat I@aq I-g’ (100
m), sat . aq. NAPOMASBOnl) and water (100 ni). The or g 82 "ﬁ'{}\'la) was dri ed
over anh. Na2SO4, the solids were filtered and the sol vent evaporated. The
15 crude pr oduﬁﬂinm&hﬁtﬂi exgensihat 4 giiehiohaniine wag) tisgdhiystdagi df 4amstiget-2-

CHex/ Et OAc 6: 4petbytrniineve the title conmpound as a yellowoil (3.2 g, 67%.
NVR (' H, DVSO migR (‘HDCIH D 7(18;7.3bkih, 3HJ,.344 (t( 21), 243)¢t, 24), 4.62 ¢, @H).2H), 3.80 (m 2H),
3.61 (t, 1H, m8uAd: fooqmAL-1), 1.24 (t, 3H. M5 (mz): 302 [MH'. 20

I nternedi atg 34 Ethyl 1-(2,4-d

i chl orophenvl) g 2={f3r a8t hyl oxy) - 1- met hyl - 3- oxo- 1- pr open- 1- vfi nm no) - 3- pyrrol
i di necar boxyl Xt Hr.e 33 (0.5 g, 1 eq) and et hyl
(22) - 3- ani no- Sl oo{d’rg”ég r£”H'z“”“g)?’*‘3’”"}“9”eF’g?tgj‘”“z’a'l:%rgd d POCI3 (4 i, 26 eq) and
the resulting reaction m xture was stlrred at = 100C for 4 hr. The reaction
m xture was t hEha syiipRef iptgrmediate 32 £3,6,8,5158p avpol) P D R5:20w.. 13388 ftal i zed
with sat.ad? NetrHowmEr Haavasaddes dBaK AMTHF 4700k I er)dropwvise. Thi etiresd gieadtian | ayer

was dried overmedate wasde8e at §0fe fas @l hr.deenviiewas dopled torrddardmguneth en @el Trent

evapor at ed. TheixtuOwas thaheagitified wdth 6WeHC!, Usdeatbtad rwith HEH. 0l X300 Stlg pvashddhaitat  f ur t her
purification. $dbad MarQO, (4dBmI)Mat.aq. NaOIt(€00MEL aRd WateF100 mL). The organic layer

1- (2. 4- Di chl or ggh@ry byer GnaNsth,; e Zolis Weleailittre ¥Ad Ore AblvélY eipbRled, Breb! pvri di n-
4-one 35 AsSOLid mmafwae w#fad 'b{}'ﬁ&hféﬁ"%é}s pﬁé(ssnea emHe%A %Qbumems added

to a suspensi ope fs o II Wﬁé‘z in anh :
ste 't o) gt16&30?@ égé( &m’ Rlﬁi& T?(]Eaure was

under N2. The
then cooled to
reaction mixtufd! ({ad t| ti oned bet ween Et QAc/sat.aq. 40 NH4Cl (200
mMJ100 ni). TheMﬁﬁﬁ’é)eéoz\/(PéF'b separated and the organic |ayer was dried over
anh. Na2SO#20 the solids were filtered, the solvent evaporated and the crude
product 51 SUBRTieMdBB4SHEET ( RULE 26) WO 2004/ 094420 PCT/ |1 B2004/ 001350 was
purified by fl Esi1¢h4-oindrome sthiloxeled -roethyl-3-oxdekprimie@Aelininbl-3+ Et OAc/ MeOH
1:1) to give pheldinetdridxgggapound as a brown oil (0.038 g, 7% two steps).
NVR ('"H CDC13): 6 7.33 (m 2H), 7.17 (m 1H), 6.00 (s, 1H), 2.88 (t, 21-1),
2.98 (t, 2Hy, 18a fktikedof inkithediate M0, 7 bq) ashPethy) Mz)-3-aminB LB ERAteAb 83 §6

2 eq), was added POCK (4 mL, 26 eq) and the resuiting reaction mixture was stirred at

100°C for 4 hr. The reaction mixture was then cooled to r.t., evaporated, poured on ice,

neutralized with sat.aq. NaHCO, and extracted with EtOAc (200 mL). The organic layer

was dried over anh. Na,S0Q,, the solids were fillered and the solvent evaporated. The

30  crude product was used in the next step without further purification.
MS (miz): 413 [M]".

Intermediate 35

1~(2.4-Dichlorophenyl)-8-methyl-1,2, 3, 7-tetrahydro-4H-pyrrolo[2,3-blpyridin-4-one

35
A solution of crude intermediate 34 in anh. DMF {10 mL) was added fo a suspension of
NaH 60%/oll {111 mg, 2 eq) in anh. DMF (10 mL), at r.t., under N.. The reaction mixture
was heated at 100°C for 6 hr. The mixture was then cooled to r.t. and the pH adjusted to 5
with sat.aq. NH,Cl. The reaction mixture was then partitioned between ElOAcfsat.aq,
40  NHCI (200 mL/1100 mL). The phases were separated and the organic layer was dried
over anh, Na;S0,, the solids were filtered, the solvent evaporated and the crude product
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1- (2, 4- D chl or ophenyl ) - 6- et hyl - 2, 3-di hvdro-1 H-pvrrol of 2. 3- bl pyri df n- 4- vl
trifluoromethanes u Ifonate 10 As in internediate 4. NMR ('H, CDCI3): S
7.48 (s, 1H), 7.34 (d, 1H, 7.26 (d, 1FD, 6.35 (s, 1H, 4.01 (t, 2H), 3.25
(t, 2H), 2.32 (s, 3H. Ms (mz): 427 [M' 15 Internmedi ate 37

1- (2. 4- Di chl or ophenvl) . 4-i odo- 6- net hyl - 2, 3- di hydro-1

H pyrrol of2.3-‘B1§)EP§914'?9 e As in internediate 5. 20 NVR(IBR0OYBEPYY - s 7. 42
(m 3H), 6.81 (s, 1 H, 3.96 (t, 2H), 3.04 (t, 2H), 2.24 (s, 3H. M (m2z):
405 [M'. | nt evarpdified by B8h Etr@ryatography (silica gel, cHex/EtOAC 1:1 — EtOAc/MeOH 1:1) to

2- chl or o- 6- netdwmeliheditié SonfrBandaas mibckava off {0dBHg, 79 twpstebb)pyr azol -1 -vIl | nicotinate
25 To a sol utinwR gH, CDCIQr sTedd ah,2HR 7(19. EﬁSﬂg,saoé a4) 2,881 20H). 2,83V 24350 L), at
r.t., under Nz m@g)added NaH 60% oil (1.7 g, | eq) and the reaction

mi xture wasg st §Gﬁg gppt. for 20 min. A solution of ethyl

2, 4- dlchloro 6 nmet h I-é pyri di necarboxylate (10 g. 42.9 mmol) was then
added dropw s @nq h-areactlon m xture was stirred at 80C for 4 hr. It was
t hen 30 cool ed™da 5T . | quenched mnth ice water. The addition of

Et OAc caused a4 cometyleg sdinveroet opyiralal2. 3 8leydingsd ol | ected by
filtration, ma%ﬂ@ﬁﬂmmﬂﬁLmﬁﬂﬁﬁ and dried in vacuo (5 2 g). The filtrate was
transferred®into a separatory funnel and the aqueous |ayer was extracted
with Et OAc (2xA0fintetnediafi¥e conbi ned organic | ayers were washed with sat.aq.
NaCl, dried ovewRdRhCDMNABSS,(s,ttHp7.30(d ), Tes(e, 1H) 636 L dHRAd1 {theey)sdsvent 35
evapor ated. The 28y vdepspduct was treated with EtOAc and left at r.t.

overni ght. TheysphaciRite was filtrated, dried in vacuo and conbined with
t he previOQ§ batch to give the title conpound as a white solid (7.2 g.
489% . NWR H, | ENRG: gy S 8. 53 (d, 1H), 7.77 (s, IH), 7.18 (bs, 1H), 6.89
(d, 1H), 432 dp.h?"tEi 2- 3. -,L 3.31 (s, 3H), 1.26 (t,
3H). 40 M5 (m Bt oau"[‘ E O e ALETO g7 ' E SHEET (RULE 26)
VD 2004/ 094420 PCT/ | B2004/ 001350

1-{ 1- f 2- Chi or oAb [ierEedAeY et hNI - 6 rrethz pvridinvl|-1

H- pvr azol - 20v| MR {'Hi B3 14%iMotr 6.81ds. 4 bﬁr%@r?‘s*i 394 8f 2H R rimdill-ate 38 (7.2
g, 20.6 mmol) M8 (=EE05QW2.Cl 2 (120 nl), at OC, wunder N2, was added dropwi se
DIBAI-H 1M CH2Cl 2, (41.2 nmL, 2 eq). At the end of the 5 addition the
resul ti ng sol upiciedersgal | owed to warmto r.t. and stirred for 2 hr. Mire

DI BAl - H was agg@tlehlbthislmdiyea-f38 86 lointdh ¥R-1G0 R ER - (-FxMebtinatel) . each tine
cooling at ,QC an

To a solution of intermediate 8 (9.73 g, 1.5 eq) in anh. DMF (150 mL), at r.t., under No,
was added NaH 60%/oil (1.7 g, 1 eq) and the reaction mixture was stirred at r.t. for 20
min. A solution of ethyi 2 4-dichlero-6-methyl-3-pyridinecarboxylate {10 g, 42.9 mmol) was
then added dropwise and the reaction mixture was stired at 80°C for 4 hr. It was then

30 cooled down to r.t. and quenched with ice water. The addition of EtOAc caused a
precipitate to form. The white solid was collected by filtration, washed with water and dried
in vacuo {56.2 g). The filtrate was transferred into a separatory funnel and the agueous

{ layer was extracted with E{QAc (2x100 mL). The combined organic layers were washed

with sat.aq. NaCl, dried over anh. Na;SQ,, the solids were filtered and the solvent

35 evaporated. The crude product was treated with EtOAc and left at r.t. overnight. The
precipitate was filtrated, dried in vacuo and combined with the previous batch to give the
title compound as a white solid (7.2 g, 48%).
NMR ('H, DMSO-de): & 8.53 (d, 1H), 7.77 (s, 1H), 7.18 {bs, 1H), 6.89 (d, 1H), 4.32 (q, 2H),
3.75 (1, 2H), 3.42 (t, 2H), 3.31 (s, 3H), 1.26 (t, 3H).

40 MS (m/f2): 350 [MH]".

Intermediate 39
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then stirring at r.t. for 1 hr. The reaction m xture was then cooled to 0C
quenched by the slow addition of a Rochelle salt solution (50 niL) and
stirred at r.t. overnight. The white lattice was treated with 4 L of
Roschell's salt solution and 3 L of CH2CI2 and stirred at r.t. 10 for 20 hr.
The two phases were separated and the aqueous | ayer was _extr d wth
CH2Cl 2 (5x500 W@ §948PH20 combi ned organi c extracts were Wa 7@8’%&] % sat. aq.
NaCl, dried over anh. Na2804 t he soI i ds wer e f||tered and the soI vent
evaporated t 0 Jfilf2Chidre st Erongthi-4 Vilasie : Jolidhesd . NVR (' H,
DVSO-de): 8 8.36 (d, 1H), 7.49 (s, lH) 7 12 (bs, lH) 6. 86 (d, 1H), 5.47
(t, 1H), 15 ZroGlsugsbnsiatdf,int@mEBaté 88 (72H, 20.8 mibl) (it anh2eM,C1,31 BN Sat 08E) . MBS
(mz): 308 [ Munger N, Wdsedda@iraivise4IBAIH 1M/CH,Cl,, (41.2 mL, 2 eq) At the end of the
141-[ 2- Chl O'a'édu(.c!?M REMNE E&i&ﬁbn’x w& m&ax& whrRY 4. S Wfadlior 2 he. Mor DIBAL
H ovr azol - 3 Vig o d'ur%pthé Qg%glgehhy hl%‘nel ﬁi gone To a
[HP

suspensi on of t 5n), at
r.t., under &S?rr"q&a r?tfé?1 edt OC@TH 1 38§| Sn m xture

was stirred atSq¥ 3® ”O'h%ﬁ '?OC e f"e '?'] %5 é)P ?“8'?1 A YBPGI &P ¥Ry ca 10
mn). After codfie Sf’SaWC“‘thfLQ'ﬁ Pl Baeiiion pndsl k ahiiHaGle B stinethdtehe (44 M,
1 eq) was A¥dder @n'ﬁf Thretw Phases G\ﬁfenﬁeR@fEFP‘é and\fg agyqopy layerfwss extrategrwith| ¢ was
partitioned beGhhEe (bxEH0@M)/ Daeropinella@rnic eXtractphers washae with satepadl dribdand t he
organi c | ayer ovarsantr N&8OQ e soidshwerd\Nai2E@and Theesotverliti esispovatadeto foive tier #d and  t he
sol vent evapor@mgéind 298 whitesdIR! (P8,@duEt was purified by flash chromatography
(silica gel, fgh /mhﬁzcd@ 4. 36‘l‘d ?H)”:)MQ Vﬁ12¢(b§1f-|] bls6 (CPIPOWNG 1®$ a white
solid (45 ng461 )3?59 t% 44?2 ); H§ 5 (d, 1H), 7.20 (dd, 2H),

7.15 (d, H) 485(s 2H), 4.40 (s, 2H), 3.84
(t, 2H). 3. 80% ”5’ 43 (t 2H) '276 (s, 3H). M5 (mz): 428 [M', 450
[ Mk23] ° Intermedl 1 35

2- Chl or o- 6- mt%34f4 et hyI XV phenvl | met hyl } - 2- 0X0- | -i m dazol i di nv
|)-1H pvr azol 3H412Lhioro groxymete-aimetvifempaia-fH-oxraedb BVE3JA- of i nternmediate
40 (925 ng20 2. (methygsyioheny ipidezglidineps ~ was added Dess Martin peri odi nane

(1.38 g, 1.5 eq) in three portions and the reaction mxture was stirred 40
at r.t. for 2 Tra sushensiobeigteiviadiate A9 (8D imgdd.826memdly/ib @nmiPMFO6.2 ndg)at was added
and the react i @lerNxkasrdstiatgaHE0Rdl @18 rhe) 1 egM The ebiattion Aiddturd @addtired Ha2S2C3 (5

eq) in a sat. aghi &ladai@q?eu&vmautmh)wasvwo‘ﬁa.@doke&aanﬂmtn 1EAfiRP 35&liHg WS oec, SEpar at ed.
The aqueousg 'amé%;, NEXHRGL axﬁeﬁdﬂm@g@q &3) w‘§§a @%I& EEUTEac@ﬂEﬁﬁm(eRULE 26)

¢-|

WO 2004/ 094420 mppg/hp NQ@I ﬁ =0l gani c

e)c()][ \rlgﬁt Se\\ll\g_;r:)gr I et(;ejc! ?ncﬁﬁe QF anic Ia erw S d{le OVEr anR I\i (H esgl wemq'Tteerdd & dt E)gsaphy

(silica gel, ?)’5\ YEEW—%Vip%atﬁddqa ‘g)pr?%'\é\g“?'%?é’ufnjﬁg by g eCh{? B@Pl?'/( E a V\/m te
o 7.23

solid (520 nyg, 9% m gite spiig (45.

(dd, 2H), ¢020Nr€|§(|-|1p5>c13)757l @dm)l?,.go (dd, 2H), 7.15 d 1 ) 710(5 1H), 689 (dd, 2H)
4.85 (s, 2H), 4.40 (s, 2H), 3.84 {t, 2H), 3.80 (s, 3H), 3.43 (t, 2H), 2.6 (s, 3H).
MS (miz): 428 [MH]", 450 [M+23]"

intermediate 41
35  2-Chloro-6-methyl-4-[3-
pyrazol-1-yl-3-pyridinecarbaldehyde

-2-0x0-1-imidazolidinyl}-1H-

To a solution of intermediate 40 {925 mg, 2.16 mmol} in CH;Cl; {90 mL), was added Dess
Martin periodinane (1.38 g, 1.5 eq) in three portions and the reaction mixture was stirred
40  atr.t for 2 hr. More Dess Martin periodinane (750 mg, 0.2 eq) was added and the reaction
mixiure was stirred for an additional 30 min. Na;S;0, (& eq) in a sat.ag. NaHCO; (100 mL)
was added and the phases were separated, The aqueous layer was extracted with CH,Cl,
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6.89 (dd, 2H), 4.41 (s, 21-1), 3.84 (t, 2H), 3.80 (s, 3H), 3.39 (t, 2H), 2.6
(a, 3H. M5 (mMz): 426 [MH]'. Internediate 42 10

1- (142-Chl oro-6-net hyl -3-r(E) - 2- (net hyl oxv) et henvf-4-pyridinvll-1

H ovrazol - 3-v11- 3-{f4- (nethvl oxv)phenyl | nmet hvR 2-i m dazol i di none n- BuLi

1. 6M Hexane (044 mL, 3 eq) was added dropw se to a suspension of

( et hoxynet hy iwo desiophamny| phosphoni um chl ori de (224 ny PCHIRAOMBITHE (5 nl -)
at 0C, 15 under N2. At the end of the addition the reaction m xture was

al l owed to wagdisd ALY arld théBhbilell bfgklc ERfacts Vefdidied é\lesawwasm%e 's&’aef medi at e

gtll ﬁrlgg . row%%5ﬂ|t'€FS9|:)nd'tHe Thient Svdpbotedi@she a@&egmw %uﬁﬂ%ﬁ | g mWX: ure
wat er, Et OQAc %hm%% %ﬁy ]gé %%whcésgsﬁaere Js.'tg(p]me MB% compound as a%shﬁéj

c layer was
dried over anR e r and t he sol vent evapor at ed
in vacuo 26 tSN.? g@n Eaﬁ V\'g ﬁ{d H) 40"£ H‘Fgﬁ) S (L4 Fitage ! '(')100&) cHex
--i cHex/ Et m@a?(‘@)z’f)o“m F\?E‘) @ﬁé(ttg HB0dH bt 5. 2.64mi%He solid (68 ny,

63% as a 7: 3MBWRMEB Bt rans:cis isoners. NMR ('H CDCI3): 8 7.36 (d,
1H), 7.24 (m 3H), 6.99 (d, 1H), 6.87 (d, 2H), 6.58 (d, 2H), 5.59 (d, 2H),
4.40 (s, 2H), I@erBSdidtes2 21-1), 3.78 (s, 3H), 3.64 (s, 3H), 3.37 (m 2H), 2.50

(s, 25 3Hp 1423t HH0ro-6-Alpthyl -2-(meth BB idifiA}-1H-pyrazol-3-yl)-3-{[4-
{2- Chl or o- 6- Nehétoxthphedy! 2-(rﬁ1?ézbl?ﬂn@ﬁ@v) phenvl | met hyl } - 20xo- |
-imdazolidinyl)-1 H pyrazol - 1-vIT-3-oyri di nyl | acet al dehvde To a

sol ution of i tﬁl& % aga (O(Ié %Lgﬁ Jcé}i s”HEHe& drgb -II;HEto &sii@ln}, tf r.t., was
EHe

dded 6.0OMH df
i8 ﬁr The redQfgH™e l)ﬂj rf's"]':’V\%S h nﬁ' 88%5 H"QSateQ) h@ﬁaﬁﬂﬁ: Irrﬁeut (r);I

pH, the sol¥erf9§dk LRGH0D Mg Rpaliyse: g warmy g rdiapd oned
bet ween Et OAc/SHERASr. ZOWEAﬁH'H'é"ég M‘"—@éﬁé@&f‘@d 2RI GRG0 Wasiyer was
washed with saededcend jeearaqtion mirtuiA stimeq et Rigler &y sddifonabl.8 hr.alke MiNKe SR, t he
sol i ds were fitlegted with watel. EtHéc wad added angvibgoheses evdre sepasated. JHeopgamclayr  was
purified by flvasHraioveraat.dNgsSthhtye ¢didd waafilged andthie sdMent@epofatéd in vaxugi ve t he
title conmoundaasidge whitt wasgakiied of 4n 8CH carBiBgs) (10040cHINRy CHEVEICRCTT: ) 6 9. 73

(s, 1H), 7.70 g(vd thel fille, corn &?nd (e, a @Hﬂbe solid (é@ rnﬁgmsaﬁ}laslh 733m&6:re( Qr traflRis 4. 40 (s,
21-1), 4.01 (s, 3. 80 (s, 3.76 (t, (t, 2.58 (s,

b Si@? A S

mid azol £ i¥
'S (mlz) 454 MHT".

Intermediate 43

-2-0x0-1-imidazolidinyl}-1H-

30 razol-1-yll-3-pyridinyl}acetaldehyde

_ To a solution of intermediate 42 (5.5 g, 12.5 mmol) in THF (120 mL), at r.t., was added
{ 6.0M HCI (80 mL, 28.4 eq.) and the reaction mixture was stirred for 18 hr. The reaction
mixture was quenched with sat.aq. NaHCO; unfill neutral pH, the solvent partially
35 removed and the crude mixiure partitioned between EtOAc/water. The phases were
separated and the organic layer was washed with sat.aq. NaCl (2x10 mL). It was dried
over anh. Na,S0,, the solids were filtered and the solvent evaporated. The crude product
was purified by flash chromatography (silica gel, cHex/EtOAc 4:6) to give the title
compound as a white solid (4.6 g, 86%).
40  NMR {*H, CDCl): 6 9.73 (s, 1H), 7.70 (d, 1H), 7.23 (d, 2H), 7.06 (m, 2H), 6.88 (d, 2H),
4.40 (s, 2H), 4.01 (s, 2H), 3.80 (s, 3H), 3.76 (t, 2H), 3.37 (t, 2H), 2.58 (s, 3H).
MS (m/z): 440 [MH]".
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To a solution of internediate 43 (4.4 g, 9.96 mvl) in anh. McOH (100 ni) at
0C, under N2, was added NaBH4 (397 ng, 1.0 eq) in small portions and the
reaction mxture was warmed up tor.t. and stirred for 30 mn. The reaction
m xture was quenched with water, the solvent partially renoved and
partitioned between Et OAc/water. The phases were 10 se d the

organi ¢ | ayer WR¥WEAEELd with sat.aq. Nad (2x10 ni-) ]}?:Iq.flg%}fgg'mg& over
anh. Na2SO4, the solids were filtered and the sol vent evaporat ed. The crude
product was purified by flash chromat ography (silica gel, cHex/EtOAcl:1) to
give the titl entermedipeddd as a white solid (4.26 g, 96%. NVR ('H, CDC13): 5
7.65 (d, 1H), 1412ACKIcto-324hvliioxyelhy(8-tethyl-dldwhidinyé-10-pyrazol-3-4dB46. 89 (d, 2H), 15

4.45 (s, 21- 1)(met3¥|@?)g§@[i],ﬂethﬂ)g,imiaazgﬁjmﬁe 3H), 3.41 (t, 2H), 3.14 (t, 2H),
2.55 (s, 3151). M5 (nlz): 442 [ M I nt ernedi ate 45

1- {112 Cil or or s%%agmo}mamqmmswée)rsmlmsxman 602 4 B e 8- et hy -

-pvridinvll-
pyr azol - 341- 3- 3?1\2168 e %N?BH%;@% gﬁ S"]ap pcﬂmns 20 Y8 7S TR AU 5ol ut i on
of internediat S8 "le feagtigp mi w@iﬁﬂ?“ﬁ’f_ejj Wi Walses  under
N2, were added" ﬁ‘?“(fﬁtz’&ﬂ"@”X rempepd And 1Pf“' d beypan ki9Solwsier. The phasey were BDIVSC
(4.07 g, 218 seaarata%andtth@orﬂérm:webwaw&hm witthgat aqudiefRre@A\fpmi)ott wag driefnd stirred
for 1 hr. It waeranhd¥a2, thastlids voe bitbrddandube roEnBieposaied. Abop crddp@iductThe phases
wer e separ at edwaanglirifidtie by Ifigshn Ctoomdtagyaphy \(@isa wak ltele/BIOAET: Hatb . giep. thdakle ( 2x10
m). It was drdofgoudd @s a anite.solq2 ¥ s6%e solids were filtered and the
sol vent evaporiiegH, dbe,)Cs nee (dnadvel as) pYs id hrdely (sf hagB.soqarpat Ogr aphy

(silica ge A CAIRX @h f@ (§)4CE%86'3V9-3W@1 .2H), @1&@)@9% §@§@a yell O;V ggl (s

4.92 g,
|(N) 7905(d “ﬂ%«?” M'Z'd oH), 4.45 (s, 2H) 396 (m 41- 1) 3.83 (s,

3H), 3.40 (t, Jt1 (t, 2H, 2.55 (s, 3H), 0.83 (s, 9H), 0.00 (s, 6H).
MS (nt z): 556I i ed'at 5 |Internedi ate 46 »

14143- (2-{f (1. d3-Ehlpm3r(2IH\ rdmethviethwiidimeth ww...:-, <B-methyl-4-pyHdinWix = 2-({2-nmeth
yl -4- f(trif| ueyragehsSiidHiddmothisiialg Hnathyir?-imidazolidingnenyi - 1

H DVrazol -3-1il-3-{f4- (nethyl oxv)phenvl|nethyl}-2-imdazolidinone 40 To a

sol ution of i ntcersotioredf rtetibediddOf (AG6 9.07.680Bnaliirodnh. DMF €0 mLDMEDC kbderl) , at
r.t., under Ng, wiebdledtd@stolP¢2(odh @) &), BAPTR2 i, 0.1 @q)) TBDMSC! (4.07 g, 2.8

di cycl ohexyl ( Zeq) R4 el et RRERY W WRReS B &Ne. atdfirBd for . . RWas theAP04 (573
my, 3 eq) apd @anyﬁ\%ﬁaeg%lefméel{ Efopk/baty Qgg@%hﬁw& Dra¥es] v &épaﬁtee?m theotganidBST! TUTE

SPEET (RULE 2 204 ol 2384,>tf§eagaed Gthe
en

Lg?fltltlogn;ndxggre \gﬁsﬁs }he ?0% Eﬁé{j %ﬁcw f{)eggv&“;\al%epu and the
organic | ayer 9@ Weé"‘fﬂ 99, <igy @’V?i%}gﬁ%’-}mﬁaﬁlxgé’e d over

anh. Na2SO4, t@‘l@zﬁoq s were filtered and the sol vent evapor at ed The crude
pr oduct Wa§DpUINMER|(éIdC§9|3)f§§_§ﬁ (d, 1H), 7.28 (d, 2H), 7.15 (s, 1H), 7.05 (d, 1H), 6.91 (d, 2H),
445 (s, 2H), 3.96 (m, 4H), 3.83 (s, 3H), 3.40 (t, 2H), 3.14 (t, 2H), 2.55 (s, 3H), 0.83 (s,
9H), 0.00 (s, BH).
. MS (miz): 556 [MHT".

35 |ntemmediate 46
1-41-13-{2-{[{1,1-Dimethylethyl)(dimethyDsilylloxylethyl)-6-methyl-2-({2-methyl-4-
[(triflucromethyloxylphenyl}amino}-4-pyridinyfl-1H-pyrazol-3-yi}-3-{[4-
{methyloxy)phenyllmethyl}-2-imidazctidinone

40  To a solution of intermediate 45 (500 mg, 0.703 mmol) in anh. DME (10 mL), at r.t., under
N,, were added Pd,(dba), (82 mg, 0.1 eq), dicyclohexyl(2-methyl-2-biphenylyl)phosphane
(98 mg, 0.3 eq), KsPO, (573 mg, 3 eq) and 2-methyl-4-[(triffucromethyl)oxylaniline (258
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5 chromat ography (silica gel, cHex/EtOAc 7:3) to give the title conpound as
a white solid (555 ng, 86%. NWR (1H, CDCI3): 8 7.97 (m1H), 7.63 (m 2H),
7.44 (m 1H), 7.28 (d, 2H), 7.01 (m 2H), 6.91 (m 2H), 6.62 (s, | H, 4.45
(s, 2H), 4.18 (t, 2H), 3.88 (t, 21-11), 3.83 (s, 3H), 3.41 (t, 2H), 2.87
(t, 21-1), 2.47 (s, 3H), 2.31 (s, 3H), 0.84 (s, 9H), 0.00 gs, GH?). 0 M5
(m z): 711 [ MHWO.20040482%8r nedi ate 47 PCT/IB2004/00135

1-11-f 3- (2- Hvdroxvet hvl ) - 6- net hyl - 2- ((2- net hyl -4-f (trifl uoronet hvl ) oxvl pheny
| I am no) - 4- py migdh 51yd) landlthe reaction mixture was stirred and heated at reflux for 3 hr. It was then
H-pyrazol - 3- Vi jaritiohdcibdwirh b Rxulda el IThB biisbd were sBpAgLilath fRenidl 5 To a
sol ution of lnta%rmaslwaéhed%ﬁh ﬁr\m zﬁa%mtmhaedlover%n# NazTédE hesdis , at

r.t., under N%erevﬁtgr é‘daq Evafagfthd LThe crlﬁﬂ) prm g§ & tb r{“ xture

tirred at For z* g kﬂ e wat
o et ol dulinine E%*?ggnrﬁ%fwewmﬁgﬁ'c@n@% Uty e e
NaCl (2x10 i) over

0 the solids mere filtered
and the sol venNBJ&h &P&hbém;f'l‘@@}' ﬂﬁ%("brzﬂﬁ éﬁ (‘%ag") uAS; (A &t 1R (mf PRs h
chr onmat ogr aphyﬁ@%("ﬂ i2th B &els, “@I—é‘i@(Etztﬂ\é@(tl%H)t%Bdﬁ 8. 3.8(st3H) A doAPound as a
white solid (281t 2509, 3HNRR! (5! ), 03T, 9N 080 5. ®@D. (d, 1H), 7.61 (d, 1H),
7.35 (s, 1Ho, Wsa@izZdi1@H)y, 7.01 (m 21-11), 6.89 (d, 2H), 6.58 (s, 1H),
4.41 (s, 2H), 4.14 (m 2H), 3.86 (t, 2H), 3.80 (s, 3H), 3.38 (t, 25 2H),
2.88 (t, 2H), %tg},-fked,eﬁea,ﬁl—l) 2.28 (s, 3H). M5 (mz): 597 [MH . Internediate

48 1-f |-(6- Meyfyfs: t%— h;Yd mé&ﬁ\ﬁ 2-({2-methy-4-[(trifluorometh I)oxylpl'envl}aminoM-

(trifluoromet hW/r?dPl{?I I-Jpg\ﬁﬂﬁl 3P (et YOl Bhenylirhe ?tWﬁ-Zq mﬁézﬁﬁﬁt'

bl pvri di n- 415vI)- VT azot - dVII-u- TZ4-(Tet ny q_rTEthV||-2lmdaZO|l

di none To a“sol_ution of 1 ter 47 1 ZCI 2 (10
mL), (under N2, 'Q@c8UiR@ gf}%d“ Eg%}%’}' ngﬁﬁ@h g?‘% atz”eti %md Et 3N
(131 L, 2 €eq) é‘ﬁd“aﬁﬁ%derd@&@@ﬁﬁ 7 W29 @‘d\ﬁéﬁsre%‘t"Pr}'F‘%’eé‘(aert“TedqthOQ . The
sol vent was t héh lievasgbenapastiioned detwgen BiOAwale Gtr ehasghbwera Separated i!fé’dh‘bn an SCX
cartridge (100%9ah2 @y was wasiGwizh SiNad.rNalE (k)0 ralidit vasagdried ogérraoheiiza®P.aphy
(silica gel20 cliexbiisQkee fitefed dand thgi selkert lbepbratel.cThe @mde produd svas pwitied By sol i d
(168 ng, 629% . nbdWRhiometogabiyl (Sca g8, dHeRdEtalAd, 1:1) k) givethe Bhie(d@mpbuthll as . wifte (d, 2H),
7.08 (m 3H), @0@5@28(1@19@)%1) 6.62 (s, 1H), 4 42 (s, 2H), 3.91 (m 41-1),

381 (s, 31-1) g 3. 149 Ad (12 s 4l d1g0 (s
3H. M5 (nz) i?;g?d [2W658 ?‘i: { %ﬂziﬁg‘%ﬁ? e, %ﬁ(@sﬁp(‘%% 94420

J

P | B2004) b1
% ﬂ% § ¥ ne&shﬁ’)suyuoxy}ethyn 6- met hyl - 4-f 3- (3- { f

4-({3-(2-{I[
4- (et hyl oxv) I'}-2-o0xo0-1-imdazolidinyl)-
H-pvrazol -1 -vl | -2-pvri d| nvl } am no) - 3-

infermediate 48

1-[1-(6-Methyl-1{2-methyi-4-

30  plpyridin-4-yl)-1H-pyrazol-3-yll-3-{[4-(methyloxy)phenyllmethyi}-2-imidazolidinone

To a solution of intermediate 47 (281 mg, 0.486 mmol) in CH,Clx (10 mL), under Ny, were
{ added I, (240 mg, 2 eq), PPhs (247 mg, 2 eq} and Et;N (131 pL, 2 eq) and the reaction

mixture was stirred at r.t, for 2 hr. The solvent was then evaporated and the crude product
35 was purified on an SCX cartridge (100% CH,Cl, —» 2.0M Et,N in MeOH) and flash

chromatography (silica gel, cHex/EtOAc 1:1) to give the fitle compound as a white solid

{168 mg, 62%).

NMR ('H, CDCly): § 7.84 {d, 1H), 7.28 {d, 1H), 7.26 (d, 2H), 7.08 (m, 3H), 6.89 (d, 2H),

6.62 (s, 1H), 4.42 (s, 2H), 3.91 {m, 4H), 3.81 (s, 3H), 3.48 {t, 2H), 3.40 (t, 2H), 2.36 (s,
40 3H), 2.28 (s, 3H).

MS (miz): 578 [MH]".
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met hyl benzonitrile 5 As in internedi ate 46, except that

4- am no- 3- net hyl benzonitrile was used instead of 2- nmethyl-4-[(trifluo
ronet hyl )oxy]lan iline. NVR ("H, CDCI3): 8 8.21 (d, IH, 7.89 (s, IH), 7.6
(d, I'H, 7.42 (dd, IH), 7.36 (bs, IH, 7.23 (d, 2H), 699(d 11-1), 6.87

(d, 21-1), 6.71 (s,11-1), 4.41 (s, 2H), 4.19 (m 2H), 4.04 broad, 2H),
3.79 (s, 3H), ¥o3gp4t42021H) 2,85 (t,2H), 2.5 (s, 3H), M‘ﬁ’*’%ﬂ“’“% 1), 0.77
(s, 9H), - 0.08 (s, 6H). Ms (nfz): 652 [IWMH'. Internediate 50 15

4- ({3-(2- I—Iydro_mg_my_ltg)% met hyl - 4-[ 3- (3-{f 4- (et hyl oxv) phenvl | et hyl | - 2- oxo-
1- i mdazoli di s¥¢B- ait Ilaﬂil-blmethlsﬂlo ethyl)-6-methyl-4-[3-(3-{]4-

-Vi | - 2- pyri di nyhetiamk

CDCI 3): 8 8. 14 b ,beqqgmme 7 55 (s, 1H), 7. 11-1), 7
(bs, 1H), 20 7.23 (0 21-1), 7.02 (d. 1H), 6.87 (d, 2H), 6.69 (s, 11 1) 4.
1

(s, 21-1), A:(W:gté%ema % )&Bpt 2-3hina 3 FethiobyEonitin dedalor
I(ﬁtse}mdl gt 365 -[{trifiuorometh )ox'y]a iline. % 3&‘3'}‘3 é”é‘?n R/éva%r%s%l %Bd E
3- Met hyl - 4- { 6- HMFH . CRCR) 3821 ‘MH%M?W*B& i ﬁéh‘s)fgﬂ?é%w ) 786 #8801 i ni dazol |
dinvl)-1H mvaZéM 24, £.99 (G- UG8 6. PR 47 (01107 24B(shRiBly 418 (m, 2H), 4.04

n- 1- vt } benzi®ni brdad.e2HAS3. 79n(s. ). Ioedtcl 2tk 282B2HINR/R (g, 3H), 2.8ICRB), 0.78 (s798B- (d, 1H),
7.54 (bs, 1H), 0P8@86H)dd, 1H), 7.35 (d, 1H), 7.23 (d, 2H), 30 7.02 (d, 1H),
6.87 (d, 2H), @sGAzfesiMy. 4.41 (s, 21-1), 3.94 (m 41-1), 3.79 (s, 3H),
3.48 (t, 2H), 3.38 (t, 2H), 2.34 is, 31-1), 2.29 (s, 31-1). M5 (mz): 520
[MH . | nternpgirfdfuesy 35

Lt 2 5 el (U AR TS o IOLML ekl bls £- met hyl - 2- (f2-me
H pvtazol - 3-vl rﬂ&é&mm‘?t’% %}?x% ph 15@?’}?%1& tryt A-Vg—r'rn-'a%mm'{?azoI i di none As in

L

i nternedi ate 46, except that internedi ate 83

(2- et hyl - 4- (1#6@%@8@%—4—@ niline used instea
2- met hyi - 4- [ ( t NYR) (b CHIGEE B8 d%)ﬂl”&ﬁﬁ)?i(%é“)-ﬂlﬁhc( “TH), T@mgsym 348b80‘rH)(d 11- 1),
7.88 (d, 11201) 7-23(d7@H) &02 (d1 19) 6.87(d52H)(8R9 (SMY), 4.3 (48H) 418 (M 12H), B84 (t, 2H)25 (d,
2H), 7.03 (d, B3I9 ) 3H)63.97( @H), 325ibs,16), BE6 (16 2HYLPHS (sBIHAR.Fot(s, 3WL- 1), 4. 44 (s,
21-1), 4.18 |t Ms (bk):SUMBSHTUTE SHEET (RULE 26) WD 2004/ 094420
PCTI | B2004/ 001350 2H), 3.92 (t, 2H), 3.88 (s, 3H), 3.40 is, 2H), 2.87 (t,
2H), 2.46 (S, Mdmedudbr (S, 3), 0.84 (s, 91-1), 0.00 (s, 6H). M5 (mz): 693
[MH" . 5 15t eliReRLB-msdthyi-4-[3-(3-414-(methyloxy)phenylmethyll-2-oxo-1-imidazolidinyl)-1H-

azol-1-yi-2, 3-dihydro-1 l0]2,3-blpyridin-1-yi}berzonitrile

As in jntermediate 48,

NMR (*H, CDCls): § 7.83 (d, 1H), 7.54 (bs, 1H), 7.48 (dd, 1H), 7.35 (d, 1H), 7.23 (d, 2H),
30 7.02 (d, 1H), 6.87 (d, 2H), 6.67 (s,1H), 4.41 (s, 2H), 3.94 (m, 4H), 3.79 (s, 3H), 3.48 (1,

2H), 3.38 (1, 2H), 2.34 (s, 3H), 2.29 (s, 3H).

MS (m/z). 520 [MH}".

Intermediate 52
35  1-1-(3-(2-{{1,1-Dimethylethyl){dimethylisilvijoxviethyD-6-methyl-2-{[2-methyi-4-{ 1 H-

pyrazot-1-yi)phenyilamino}-4-pyridinyl}-1H-pyrazol-3-vll-3-{[4-{methyloxy)phenylimethyl}-

2-imidazolidinone

As in intermediate 46, except that intermediate 83 (2-methyl-4-(1H-pyrazol-1-yl)aniline)
40  was used instead of 2-methyl-4-[(trifluoromethyl)joxylaniline.

NMR ('H, CDCly): § 8.07 (d, 1H), 7.88 (d, 1H), 7.70 (s, 1H), 7.57 (m, 3H), 7.46 (dd, 1H),

7.25 (d, 2H), 7.03 (d, 1H), 6.91 (d, 2H), 6.80 (s, 1H), 6.45 (t, 1H), 4.44 (s, 2H), 4.18 (¢,
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1-f1-(3-(2-Hydroxvet hyl)-6-nmethyl -2-{f2-nethyl -4-(1

H ovrazol -1 -yl ) phenvl | am no}-4- pvridinyll-1

H pvrazol - 3-vl 1- 3-{f 4- (et hvl oxv) ohenvl | net hvl }-2-i m dazol i di none As in
internediate 47. 10 NMR (' H, CDCI3): 8 7.94 (d, 1H), 7.81 (d, 1H) 7.65 (d,
1H, 7.57 (m 2H), 7.48 (d, 1H), 7.38 (dd, 1H), 7.22 (d, 2H), 97 (d, 1H
6.86 (d, 2H), ®0=2400%4201H) 6.37 (t, 1H), 4.38 (t, ZFWC“K”%EN%#? 2H), 3.82
(t, 2H), 3.78 (a, 3H), 3.32it, 2H, 2.83 (t, 21-1), 2.40 (a, 31-1), 2.27
(s, 3H. M5 (BHg3.92 5781)] 4] (5,.3H), BBO Ry ABTit2H: 238 (< 3H) 206 (d\VBY, bg4 ¢s|

-f2-nmet hyl - 4- ( H} Py a0l -1 -yl ) phenvl | -2, 3-di hvdro-1 H pyrrol of 2. 3-

bl pyri di n-4- vl Mmskmbd:gus pepl - 3-yi ) - 3-{f 4- (et hvl oxv) phenvf

nmet hvO- 2- i m dazolidinone 20 As in internmediate 48. NVMR ('H, CDCI3): 5 7.90
(d, 1H, Sﬁ brmddik g.?l (m 1H), 7.67 (m 1FD 7.63 (m 1H), 7.36 (d,
IH), 7.24 ( 33100y it hetn® 2 99 mist. a3 ) _ 6.45 (t, 1H),
4.43 (s, 2H)—é—d@é * i SRl e BN «, 21, 2.34
(s, 3H), 2.29 @LdNdgHos ’ 2e 55 4-({3-(2-{f
(1. 1-Di et hyl et hyl )(d| met hvl ) si IyI I oxv}ethyl) 6- met hyl - 4-f 3- (34f 4-

(met hyl oxv) pheA¥ INigmegiate 4. oxo- | - i ni dazol i dinvl)-1 H pvrazol - |

-vfl-2-pvri th nNMRalH, EDCLB -5 734r (@ f 1H). 0o ddveitByA1.65) (b ez, Gefi7t (mi 2H)e7.89(dAdH) n

i ntermedi at e 46,38¢ddc &l 72h &t 2H); AAT [@o1tB; §.86 (df 2H)08.Bintet tH)] 6.37eh 28Ipi4t3BiH, € was
used instead @H), 240, 2y 342 [t(2hiA7BugBRNBBOY,I2HE 283 ardH)i2me.(s, BNRz7 W, CDCl 3) :
5 8.41 (d, 1H) 3nB.32 (a, lkb, 7.92 (d, 1H, 7.74 (m 2H, 7.35 (m 3H),
7.12 (d, 1H), QAQ(Q,,Z?G},;TQ 4.52 (s, 21-1), 4.18 (t, 21-1), 4.00 (m 2H,
3.90 (s, 3 3 ZFD 3.21 (t, 2H), 2.63 (a, 3H), 0.91 (a, 9H

0.07 (a, 6 W&rr&zts 706 [ VH| I nt er redi ate 56
;.1 2183 (2 Hydr Oﬁﬁﬁ-[ﬁetﬂ%#ﬁ 2 ?’]yf)g ﬁl , cm/ydroxlﬁdgrrool ,g-l et hyl '} - 2- oxo-
jginsd- : 2+

i m dazol i di nvl & 1 i[4ope ' : ALC for onet hvl | benzo
nitrile As in int er rredl ate 47 58 SUBSTI TUTE SHEET (RULE 26) WO
2004109442020PCHs irizametioR#850 NMVR (' H, CDCI 3): 5 8.28 (d, -1H), 8.20 (s,
1H), 7.77 (d, NNR ('H.@CLydF,.90LH)1H). 7.856d, (18)) 7IN—IIm.1HX.7,’.66(I@d1H)21-§3‘,(n6.‘IBB (d, 1H),
6.81 (d, 2H), @.382d,(181), 71d)(d, 1), 1703((t,, 111, 1)90 (4.2 6(62,(s, AH), B)45 (4106448 (s, 2H),
3.78 (t, 2H), 3HY3.96%m, 4Bh))3.813s, 32), §.99 (t, 2H), 3.4R (1. BM), 0134 (28M), 2.2 @FBH)s, 311). M
(mz): 592 [ MHlms (miz): 561 [MH]".

25

Intermediate 55
4-({3-(2-{1{1,1-Dimethylethyl)(dimethyDsilylloxylethyl)- 6~methvl-4-[3-(3-{[4-
{methyloxy)phenyllmethyl}-2-0xo-1-imidazelidinyl}-1H-pyrazol-1-yil-2-pyridinyllaming)-3-

{trifluoromethylybenzonitrile

30
As in intermediate 46, except that 4-amino-3-(triflucromethyl)benzonitrile was used
instead of 2-methyl-4-[(triﬂuoromethyl)dxy]aniline.
{ NMR ('H, CDCl,): 5 8.41 (d, 1H), 8.32 (s, 1H), 7.92 {d, 1H), 7.74 (m, 2H), 7.35 (m, 3H),
7.12 (d, 1H), 6.96 (d, 2H), 4.52 (s, 2H), 4.18 (1, 2H), 4.00 (m, 2H), 3.90 (s, 3H), 3.48 (1,
35  2H), 3.21 {t, 2H), 2.63 (s, 3H), 0.91 (s, 9H), 0.07 (s, 6H).
MS (m/z). 706 [MH]'.

Intermediate 56
4-{{3-(2-Hydroxyethyi)-6-methyl-4-[3-(3-{[4-(methyloxyipheny!lmethyl}-2-oxo-1-
40  imidazolidinyl)-1H-pyrazol-1-yil-2-pyridinyllamino)-3-{iriflusromethyl)benzonitrile

As in intermediate 47.
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5 Internedi ate 57

4{6- Met hyl - 4-f 3- (3-{f 4- (et hvl oxv) ahenvi | net hyl | - 2- oxo-1-im dazolidinvl)-1
H Dyrazol -1- yll-2,3-di hvdro-1

H pyrrol of 2. 3-bl pyridin-I-yl}-3-(trifluoronethvl)benzonitrile 10 As in
internediate 48. NWVR ('H, CDCl 3): 8 8.00 (d, 1H), 7.85 %d H%b 81 (dd,
1H), 7.68 (d, MP200m8% (4 2H), 7.05 (d, 1H), 6.89 (GCTABNWNBY 75 (o
1H), 4.42 is, 21- 1) 3.93 (m 41-1), 3.52 (t, 2H), 3.48 (s, 3H), 3.40 (t,
2H), 2.35 (s, W(WSW 2)8285MH0|M0(S THLB.7F e, dHpE @i ddde 188 7.56 (d, 1H),

1-{1-f 2- {f 2- ( DiTf 16 Ydrrzeivetdsyd,) 114, -6 aret,RH),BA2) (@ en\a. 1451711 Ay ¥-38 (4, 2H], f4(ols (tl-

di met hyl et hyl) (e, BE8 VvAH), S A3\8, BRX 3321t mK), 286 (/e 34 -spyr i di nyl | -

H-Dyrazol - 3- yl lusimiA:4e2 (Mgt hvl oxy) phenvf | met hvl } - 2-i m dazol i di none 20 As in
i ntermedi at g 46, except that internediate 87 (2-(difluoronethyl)-4-

(et hyl oxy) ani Iﬁtgg%mg@% used instead of
ethyl-4 otk

2-met hyl -4-] (t 40 La |hI|
7.56 (d, 1 H), F : e i ‘ 6.98 (m
21-1), 6.87-6. ¥2eH 0 i ¢ @uittles o5 (s, 1H), 4. 44
(s, 2H), 25 4.11 (t, 2H) 3.86 (t, 21-11), 3.84 is, 31 1), 3.82 (s, 3H),
3.39 (t, 2HO Z\SML_MQ'&_Q), 2.35 (s, 3H), 0.82 (s, 9H), 0.00 is. 6H). M
(m z): 693 [ MHNMR ("Hi,r3081iredcH. et (3, B9 730 (d.-1f1), 7-80 2dd, AIR), 768 (o, Hbp7 ik RHy i

) - 4- (et hy| oxy)705€dyIHY, &8gi(d, renl), 6375 (R -1HY drip xsy e $103 {nh-ame B2l (¢, 4H), pyé s, i nvI | -1
H- pyrazol - 3- vl )3u34f4d ¢t ptdoes (9%m). phenyl | met hvi } - 2-i m dazol i di none As in

i nt er medi ate 47MS 674 Hl«DMSOde) 5 8.32 (bs, 1H), 8.02 (d, 1H), 7.34-7.30
(m 1H), 2% -11), '7.05- 35 7.07 (m 2H), 6.9 (d, 21-11), 6.86 (t,
1H, JH = 54 rtne@.'atzﬁ (d, 1H), 6.63 (s, 1H), 5.29 (t, 1 H), 4.31 is.

v (2 575 Mﬁml 1), 2.19 (s, 31-1).
M5 (mz) 579 [ 1,&d—ﬁ2—(f> ”P%%‘filﬁof& nlamlno.3-2- %

1- (141- F2- (lelg VigRyrazol3-y-3rlldy 1y dr 0- 1
H pyrrol of 2. 3- M!WMLJ-——Z midazolidirione
H- pyrazol - 3241 ) - 34f 4( met hyl oxv) phenyl | met hyl } - 2-i ni dazol i di none 59
SUBSTI TUTE SHEES (iRUliEermdiate\D48004ca944%0 REThedR6)047 0[4-GH0oronethyl)r-
i ntermedi at e 48methiNRyfahififie) «3s&] insté&ad bf Brbethgh4-[{ifaromattBexylaiine( m  4H) ,
7.02-7.06 (M 2¥0R ('8, CDCIH 5882 (dm HR 16 (d,18), 860 (st1A),I7td6 (4 bR), FIF(dd)pr.biz) , 6. 64
(s, 1H), 4.23 (g08 (ADH), BsBa.0B(® &Hf, B73 10N, 4 3= 381 312/t 8.56 8, 1Hf s (£28R (s, 3H).
25 411 {t, 2H), 3.86 (t, 2H), 3.84 (s, 3H), 3.82 (s, 3H), 3.39 (t, 2H), 2.84 (t, 2H), 2.35 (s, 3H),
0.82 (s, 9H), 0.00 (s, 6H).
MS (m/z): 693 [MH]".

8,162 (d, 1 H,

z@

v
o=
:&
f
T
3
o
=2
i,
-
=1,
-
3

Intermediate 59
30 1{1- [2-{[2 -{Difluoromethvl)-4-(methyloxyphenyljamine}-3-{2-hydroxyethyl }-6-methyl-4-

-Z2-imidazolidinone

( As in intermediate 47.
NMR ('H, DMSO-dg): § 8.32 (bs, 1H), 8.02 (d, 1H), 7.34-7.30 (m, 1H), 7.21 (d, 2H), 7.05-
35  7.07 (m, 2H), 6.9 (d, 2H), 6.86 (t, 1H, Jus= 54.9 Hz), 6.76 (d, 1H), 6.63 (s, 1H), 5.29 (t,
1H), 4.31 (s, 2H), 3.73-3.84 (m, 10H), 3.34 (¢, 2H), 2.77 (t, 2H), 2.19 (s, 3H).
MS (m/z): 579 [MH]".

Intermediate 60
a0 Difluoromethyl)-4-

blpyridin-4-yl}-14H-pyrazol-3-yl}-3-{[4-(methyloxyiphenviimethyl}-2-imidazolidinone

59
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5 M5 (mz): 561 [MH". Internmediate 61

4-(43-(2-fHL, 1-Di net hyl et hyl ) (di net hvl )silyll oxv)ethyl)-6-nethyl-4-f3-(3-ff4
- (et hvl oxv) phenvl | met hvl | - 2- oxo- 1-i m dazol i di nvp-1

H pyrazoi -1-vl|-2-pyridinvilamno)-3- 10 f(trifluoronethvl)oxyl benzonitrile
As in internediate 46, except that

4- am no- 3- [ (t riwbhes@isasyet hyl ) oxy] benzonitril e was used pemmbeains

2-methyl -4-[(trifluoromethyl)oxy]aniline. M5 (mz): 722 [MH'. 15

| nt er medi at € 6% in intermediate 48.

fl I(1;“3 ggoHlydlrg 1v 44 s XVQ}-B%-AJQ'I“M” 2- oxo-1
3- f(t(rjlfl luo(rjo 2 i}?é@ben@ﬁi@ “B)é‘c#?’gfﬁ%g ?ﬁé?r%d‘!% SRR (' H,

CDC13) : 888 6(d 1H), 7.61 (d, 1H), 7.5 (dd, 1H), 7.48 (bs,
1H), ~7.23 §d, MWZ) ‘d%”td 1 H, 6.87 (d, 2H), 6.87 (d, 2H), 6.74 (s, 1
H, 4.4 (s, 2H), 4.2 (m 2H), 3 84 (t, 2H), 3.79 (s, 3H, 3.37 (t, 2H, 3.1
(bs, 1 H), 2.8&&&(3!9(1_‘?@@1, 2.5 (s, 3H. Ms (mz): 608 [MH'. 25 Internediate
63 4-f6- Met hyl 4-43423{(. 3-Dimethylethyl)(dimethyl)silylloxyiethyl}-6-methyl-4-[3-(3-{[4-

f 4- (met hvl oxv) pluegipkiineadisnbthy!i22-626q- irhrdﬁi(ﬁinddﬁﬁ@-lfp%ib!‘h-ﬁﬂ-ﬂ—FﬂgﬁMIaﬁﬁBPJ -

vil-2. 3-di hl\gdrgﬂ,moﬁ%{hpm,dqgg,wmm oyridin-1yll-3-f(triftluoronet oxvl benzoni
trile 30 As in I'nterned ate 48. NI\/R( H CDCI3): 5 8.05 (d, 1H) 7.84 (m

éH)7’8 (785?.fH§ bs, A%IIDI terZ‘ne ia |%ﬁ ﬂtghat g-% gbggflg%dr?me?hygw]gg% %Pe ‘Aéas us%‘l—é d, 2H)

tea -mée riffluoro hi)i

(t, 2H), 3.38 i %]} ling 2): 590 [ MH]" 35 Interrred|ate
64 4- (f3-(2-ff M§ (mi2): 722 [MHT

1- Di et hyl ef®hvq(di met hvl ) sil vl | oxv}ethyl)-6-methyl -4-f3-(3-ff4-

(et hvl oxv)phe!ﬁéﬂl@ﬂ&ﬁ& I -2- 0X0- } -im dazol i d| nvf) 1

H pyrazol -1 - vl K Fantyethy ethyRA-F333 : ,
internediate 4 |daeo{|die -1H— ol41— DRt -I3 eiﬂmwmét lé bmsmu ged i nstead of
2- nmethyl-4-[(trifluoromethyl)oxy)anil ine. 60 SUBSTI TUTE SHEET (RULE 26)
WO 2004/ 09%20AE§;T,{tér,Bg&QéfAﬂ01350 MS (mz): 666 [MH'. Internediate 65

3-Et hyl -4-({3- E I CORE féléh)(dq meeYd, 1#]) 61 (a, 1H), 75(dd 1H), 7.48 (bs, 1H),
3-(34f 4- (et hy 9?%’:1) pheny. d”ﬁ-bk%? 3 SRPE 87 &, 2H), 6.74 (5, 1H), 4.4 (s, 2H), 4.2 (m, 2H),
3.84 (t, 2H), 3.79 (s, 3H), 3.37 (t, 2H), 3.1 (bs, 1H), 2.86 (m, 2H), 2.5 (s, 3H).
MS (miz): 608 [MH]".

25
Intermediate 63

yi)-2,3-dihydro-1H-pyrrolof2, 3-Hlpyridin-1-yi}-3(trifluoromethyvlloxyibenzonitrile

30  Asinintermediate 48.
NMR ("M, CDCl): & 8.05 (d, 1H), 7.84 (m, 1H), 7.54 (bs, 1H), 7.5 (m, 1H), 7.23 (m, 1H),
7.03 (m, 1H), 6.87 (d, 2H), 6.78 (s,1H), 4.41 (s, 2H), 4.11 (m, 2H), 3.81 {m, 2H), 3.79 (s,
( 3H), 3.5 (t, 2H), 3.38 (t, 2H), 2.41 (s, 3H).
MS (m/z): 590 [MH]".

35
Intermadiate 64
4-({3-(2-{[(1,1-Dimethviethyl}{dimethyi)sityllo thyl)-8-methyi-4-{3-(3-{[4-
{mathyloxyiphenviimethyl}-2-oxo-1-imidazelidinyl)-1H-pyrazoi-1-yll-2-pyridinyllamino)-3-
ethylbenzonitrile

40

As in intermediate 46, except that 4-amino-3-ethylbenzonitrile was used instead of 2-
methyt-4-[(trifluoromethyt)oxylaniline.
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5 imdazolidinvll-IHpvrazol-1-vll-2-pvridinyl}am no)benzonitril
intermediate 47. NMR ('H, CDC13): S 8.11 (d, 1H), 7.92 (s, 1H),

1H), 7.43 (dd, 1H), 7.42 (bs, 1H), 7.23 (d, 2H), 7.01 (d, 1H),

2H), 6.69 (s, 1H), 4.41 (s, 2H), 4.19 (m 211), 3.84 (t, 10 2H
3H), 3.37 (t, 2H), 3.2 (bs, 1H), 2.86 (m 2H), 2.64 (m 2H), 2.4
1.27 (t, 3H. M5 (mz): 552 [MH)'. Internediate 66

3-Et hyl -4-f 6-%%0%}]%“21" 13- (3414- (met hyl oxv) phenvl | net W\FIT?B%M@%‘OI -i m dazol i di
nvil-1 H 15 )vrazoI-I yl1-2.3-di hydro-IH pyrrolof 2

3- bl pvddi n- | Ma (MeegeRildl e As in internediate 48. NMR ('H, CDCI3): S 7.83
(d, 1H, 7.6 (bs, IH, 7.48 (dd, 1H), 7.35 (d, 1H), 7.23 (d, 2H), 7.02 (d,
1H), 6.87 (d/ni@idediaté6®5 (s, 1H), 4.41 (s, 2H), 3.92 (m 4H), 3.79 (s, 3H),

3.48 (t, 20 33thy}-4-83-8Bhyidioxy = -n'%th a- _ thyidey pRedyfmet xod- 22 (t, 3H).

M5 (M z): ©34mifidvblidiny)-1Htes arhinb)berzatkid- | f (1

1- Di net hvl et hyl) (di met hvl -6-net hyt-2-{f 2-(net hvl oxv) -4- (1H

25 As in intermediate 4

vrazol -1 -yl I H pvr 4- ( met hyl oxv) ph
Dot ) MR (Y Kga%%ez%mz%@d D B b b ™ 0P
i nt er medi ate7§§ (‘372? r?emh( $ 8749, 24859 % 25} 4141 (5, bt Ai1P (P, )v%(hsed i nst ead
of 2-net hif - ). &7Pi(§ BOb Pt 4% % ]'H 185H@2HB@6NK7R2@)R4?¢D@HB)1 278 7.88 (d,

IH). 776(dt_3_+m) 7.65 (d, 1H), 7.5 (bs, IH), 7.35 (d, 1H), 7.21 (m 311),
7.16 (dd, 1H)Ms(m/zf)255ewH]T.H), 6.88 (d, 2H), 6.69 (d, 1H), 6.54 (s, 1H), 6.44
(t, 1H). 4. Adefsga@es, 4.11 (t, 2H). 3.95 (a, 31-1), 3.86 (t, 211), 3.79

s, 3H), 3. 36-Hiky- 4-26'*}1eth@&ﬁtmr(metﬂﬁ@g)pr?en@ﬂne&ﬁl} 2-34d1-infaZSdihg)-1481- 1), 0. 07 (s,

(
6H) . M (1 z)pyrafd9-vli Mhldinydrda Al efzdhitrile
1- (3-(2- Hydroxve methvi oxv)-4-(1

H pvrazol -1 - 4)rp,henvld§ perganol y4 Pyr| dinyl)-1

H-pvrazol nv I ne 40 As in

i nternedi ate W§§%§ }5 P% % ﬁ}%l—ﬁ"g7 g]é‘ga"ébl_' 57 69 (d,

1H), 7.62 (d,T-0Rg: 1H), 687, (BSQH)-l‘Hj (S 1’?* e %I 92'(m, 4. 370 (s 4B 45 (dd, 1H),
7.02 (d, ?JH) 2Hp 358 (¢ &), %ﬁ@(,q, DEB2(% 3HN 142 (. éHD44 (t, 61 SUBSTI TUTE SHEET
(RULE 26) VIO D042/ 0B34 861" PCT/ | B2004/ 001350 1H), 4.41 (s, 2H), 4.11 (t, 2H),
3.98 (s, 3H), 39(t 2H), 3.79 is, 3H), 3.40 (t, 2H), 2.9 (t, 2H, 2.49
(s, 31-11). ﬁﬂ_églagge 7595 [ MH]' 5 Internmedi ate 69

e
7
6.
7

25 maazol 1-yl)pheryllammol4-pvndmy|)-1H {-pyrazol-3-vil-3-{{4-(methylo: henvilmeth _I-
2-imidazolidinone

As in intermediate 46, except that intermediate 88 (2-(methyloxy)-4-(1H-pyrazol-1-
ylyaniling) was used instead of 2-methyl-4-{{triflucromethyloxylaniline,
30  NMR (‘*H, CDCL): & 7.88 (d, 1H), 7.76 (d, 1H), 7.65 (d, 1H), 7.5 (bs, 1H), 7.35 (d, 1H),
7.21 {m, 3H), 7.16 {dd, 1H), 7.02 (d, 1H), 6.88 (d, 2H), 6.69 (d, 1H), 6.54 (s, 1H), 6.44 (t,
1H), 4.41 (s, 2H), 4.11 (t, 2H), 3.95 (s, 3H), 3.86 (t, 2H), 3.79 (s, 3H), 3.36 (t, 2H), 2.85 {1,
E 2H), 2.51 (s, 3H), 0.79 (s, 9H), 0.07 (s, BH).
MS (m/z): 709 {MH]"

35
Intermediate 68
1-[1-(3-(2-Hydroxysthyl)-6-methyl-2{I2-(methyloxy)-4-{1 H-pyrazoi- 1-vjphen1]ammo}—4-

40  Asinintermediate 47.
NMR (*H, CDCl,): § 8.66 {m, 1H), 7.88 (d, 1H), 7.69 (d, 1H), 7.62 {(d, 1H), 7.5 (bs, 1H),
7.38(d, 1H), 7.21 (m, 3H), 7.16 {dd, 1H), 7.02 (d, 1H), 6.88 (d, 2H), 6.54 (s, 1H), 6.44 {t,
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1- (146- Met hvi - 1- 12- (et hvl oxv) -4- (1 H Dvrazol - 1-yl ) phenyl | -2. 3-di hvdro-1

H pyrrolor2,3- blpyridin-4-v11-1

H pvrazol - 3-yl)-3-{f4-1 et hvl oxv) phenvl | net hyl }-2-i m dazol i di none As in
internediate 48, 10 NMR ('H, CDCI3): 6 7.88 (d, 1H), 7.83 (d, 1H), 7.70 (d,
1H, 7.59 (d, 1H, 7A2 (d, 11-11), 7.22 (m 3H), 7.00 (d, 1H), 6.88 (d,
2H), 6.63 (s, WoRHos0®4243 (t, 1H), 4,41 (s, 2H), 3.98 (PRTIBYEKNINZ 90 (s, 3H),
3.78 (s, 3H), 3.40 (m 4H), 2.34 (s, 3H). Internediate 70 15

1- (1-(3- (24f (IR)la.Bi w@tmyyheitMH) (a8 BRY BlSi, M), Box W, ety b (S2H¥EL. B - 2- f (6- et
hyl - 1. 3- benzggi yl)am nol -4-pyridinyl}-1

H pvrazol - 3- ng-(,gfzi gls t hyl oxv) phenvl | net hyl }-2- i m dazolidinone As in

i nternedi ate 46 cept hat internediate 89

(6-net hyl - % 3: ol -5-am ne) 20 was used instead of

2-met hyl - 4[(t hyI)oxgl anlllne NVR (' H, _CDCl 3): 8757(d 1H),
7. 43 (bS 1H) peetiwi=1-12-t e azo i,h .:ll dro- ‘o la A (d 21- 1)
6.64 (d, 1H), b in-4 1H-0|3 I ethylexy)n nle -ignids _\._p 08 (m 2H),
3.83 (m 2H), 379(s 3H), 335(t oH), 2.78 (t, 21-1), 2.38(b 3H),
2.16 (s, 31-1)sinQu@fedato4®1i), -0.04 (s, 6H). 25 M (mz): 671 [MH'

| nt er medi abe RURY'H, CDCLB-5 (726 Hy,diHp 188 t(d yiH), 7aror@t iy, 1 7-58-(§, 1H), 7.42 (d, 1H),
(6-net hyl - 1, 37 be v o) 00l(d, 31y le)sard, 2e), 643 py 1H)ds, m'dt}m) 11,41 (s, 2H), 3.98 (m,

H pvrazol - 3- -im dazolidinone 30 As in
|nltoer medi at eyg §9%43H)W82ch”l@§@w bﬁ@@s"@ﬂi} , 7.39 (bs, 11-1), 7.24 (m
6 87 (d, 2|—|)

21-1), 7.21, 6 670(bs iH), 6.65is, 1H),

6.48 (s, 1H), 4.08 (m 2H)),
3.85 it, 27-13f1 =38 (s, 31-1),
2 17 (S 3H) b hetylimethyl}-2-

141-f 6- Met hyl M%ﬂ’lﬂ 1. 3- benzodl oxol - 5- vl)-2.3- d| hvdro-1 H pyrrol of
2.3-blpvrid in-4- yll-1 )

H DVr azol - 3- y Ab iBinfermgciatst 4y leaoep!) it caterriediut 199 (B-m@thi/tiddenzidioti-aminet0 As i n

i nt er nedi ate 48s ud instShdBH PImBUR-{hiflcbrémétibubyladiige. WO 20041094420

PCT/ | B200410048®Q 'H, WBI,f: 's .57 @OH3) .43 Bs,AHB Y. 2(50!bs. M?ZV(dZQi)(GIM @lid), 6.99 (d,
1H), 6.87 (d, e%é(dlizw),ész?? (r%e&l(bsl)m) 5§8é H)S4.404602H), 3:080m (), ) - 4 40 (s,

2H), 3.92 (tjzﬁggégfs ter @%H) 21634, éhﬁ 0.8034 oM, 064 15 (s

3H). M5 (nlz
25  MS (miz); 671 [MH]".

Intermediate 71

1H-pyrazol-3-yh)-3-{[4-(methyloxy)phenyllmethyi}-2-imidazolidinone

30
As in intermediate 47,
NMR ('H, CDChL): § 7.59 (d, 1H), 7.39 {bs, 1H), 7.24 (m, 2H), 7.21, 6,99 (d, 1H), 6.87 (d,
i 2H), 6.70 {bs, 1H), 6.65 (s, 1H), 6.48 (s, 1H), 5.89 (s, 2H), 4.40 (s, 2H), 4.33 (t, 1H), 4.08
{m, 2H), 3.85 {t, 2H), 3.78 (s, 3H), 3.36 (t, 2H), 2.85 (t, 2H), 2.38 (s, 3H), 2.17 (s, 3H).
35  MS (miz). 557 [MH]'.

Intermediate 72
14{1-[6-Methyl-1-(6-methyl-1,3-benzodioxol-5-
yl-1H-pyrazol-3-yi}-3-{[4-(methvioxylphenviimethyl)-2-imidazolidinone

40
As in intermediate 48.
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141-(3-(2-{f(1.1-Di net hyl et hyl ) (di methyl )silylloxv}ethvll-6-nmethyl-2-{f2.4,6
- tris(methvl oxv)phenvl | am no}-4-pyridinvl)-1 H pvrazol-3-vll-3-{f4-

(et hyl oxv) phenyl | methyl}-2-i mdazolid inane 10 As in internediate 46,
except that 2,4,6-tris(nethyloxy)anillne was used instead of 2-

met hyl -4-[(trifluoronethyl)oxylaniline. M5 (mz): 703 [MH'. 15

i ntermedi at e 7woZXeok/osksz0 3- (2- Hyd PCT/IB2004/001350

roxvet hyl ) -6-net hyl -2-1[ 2. 4. 6-tri s(net hyl oxv) ohenvl | am nol -4-pvridinvil-1 H
pvrazol - 3- vl | - mrf(id count by|8®>fd/)1l9) hesyh.| amptdngl & - 12*1'68'ﬂ(u ob.rfligngye As in

i nternedi at e 4856 (3294)'\@9(1@129 dk?"'.ﬂe . zhpb%gﬁ H?taea A, 4H), 21 (s

1-ff4- (Met hyl oxy, ﬁ@ f 3-(1- net hy trlszmethy oxy) phenyl
| -2. 3- di hvdro; f2 3-bl pvridin-4-vll-1
NE |ﬁ1§dcia{ : i

H pvrazol - 3- vI idinone 25 As in intermediate 48. NWVR ('H,

DVSO- d6) : 8°8. 84 (d. 11-1), 7.24 (bs, 21-1), 7.01 (bs, 1H, 6. 88-6.83 (d-d,
2H), 6.54 (s, 'nemedaie i, .44 21-1), 3.92-3.84
(m 21-1), 3. 81l _ ethylid e ety -AaetI2-0Pt &-hs, 3H). 30 MBS

(mz): 451 [

1- Di et hyl et hy[nefidlorptHenfilsy i

benzodi oxol+95- vl ) am nol - 4- pyri d| nyl -

H pvrazol - 3-yi )xs%&\feﬂne(dra@tmlesaaestvm@ﬂwlnh RthWlylanite Was idEhdatliigibnone As in

internedi ate 4gethg>gc[ tiorb @}Fggé)ggﬁi )-1 3 benzodi oxol -5-am ne (prepared as
95 A

-2-f(4-methyl -1 3-

described in t ( r%( ’ was used instead of 2-nethyl-4-
[(trifluoromethyl y)anifine. 40 NVMR ('H, CDCI3): 8 7.57 (d, 11-1), 7.41
(bs, 1H), 7.21 7.00 (d, 1H), 6.95 (d, 2H), 6.87 (d, IH), 6.47 (s,
11-1), 5. 9215(s‘—"£%}1&di‘|—341‘-‘4 2b) 411 (m 21 1) 3 83 (s 3 3.35 (t,
21-1), 2.79 (t lie-Hydroetii-6-mativi-2-f2 hG-tnslmethyionyiohenviamipol-4-oyddind)-1H- 0 04 (s,
6H). 63 SUBSTPRIRIPES-GHEESRMERYIDIVIINE ' £ £ pOe PCT/ | B2004/ 001350 NG
(mz): 671 [MH'. Internediate 77

1- (1-{ 3- ( 2- HydAekyredringdiate §. et hyl - 2- 1( 6- net hyl -

3- benzodi oxal - s\ in)zpssneiH4pvri di nyl } -

H pvrazol - 3-v))-3-{f4- (et hvl oxv) phenvfi net hvi }-2-i m dazol i di none As in
intermedi ate 4y MMRd74d CDCI3): 6 7.59 (d, 1H), 7.20 (m 3H), 7.10 (d,

1H), 6.99 (d, IR wmEnRnbbnyimidni-3-(146-methy1-2.4 6-ris(methyloxylphenyll-2.3-
dihydro-1H-pyrrolo{2, 3-blpyridin-4-yI-1H-pyrazol-3-yI}-2-imidazolidinone

25
As in intermediate 48.
NMR ('H, DMSO-dg): § 8.84 (d, 1H), 7.24 (bs, 2H), 7.01 (bs, 1H), 6.88-6.83 (d-d, 2H), 6.54
(s, 1H), 8.20 (d, 1H), 6.18 (s, 1H), 4.44 (s, 2H), 3.92-3.84 (m, 2H), 3.81-3.72 {m, 14H},
3.48-3.36 (m, 4H), 2.40 (bs, 3H).

30 MS (m/z): 451 [MH]".

Intermediate 76

35 imidazolidinone

As in intermediate 46, except that 4-methyl-1,3-benzodioxol-5-amine (prepared as
described in the US Patent 5965595 A) was used instead of 2-methyl-4-
[(trifluoromethyi)oxylaniline.

40 NMR ('H, CDCly): 8 7.57 (d, 1H), 7.41 (bs, 1H), 7.21 (m, 3H), 7.00 (d, 1H), 6.95 (g, 2H),
6.87 (d, 1H), 6.47 (s, 1H), 5.92 {5, 2H), 4.40 (s, 2H), 4.11 {m, 2H), 3.83 (s, 3H), 3.35 {t,
2H), 2.79 (t, 2H), 2.33 (s, 3H), 2.04 (s, 3H), 0.79 (s, 9H), -0.04 (s, 6H).
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6.70 (d, 1H), 6.47 is, 1H), 5.93 (s, 2H), 4.40 (s, 2H), 4.08 (m 2H), 3.85
(t, 2H, 3.78 (s, 10 3H), 3.36 (t, 2H), 2.85 (t, 2H), 2.35 (s, 3H), 2.09
(s, 311). Ms (nmlz): 557 [M—I]'. Internediate 78 1-f

1-[6- Met hyl -1 - (6- et hyl - 1. 3- benzodi oxol - 5-yl)-2. 3-di hvdro-1

H pyrrol of 2. 3-bl pvridi n-4- 15

vl | -1 H pvr azoMOFNH03482841 4 (et hyl oxv) phenvl | met hyl } - 2XFHPEREY81%8i none As in
internediate 48. NVR ('H, CDCl3): 6 7.81 (d, 1H), 7.23 (m 2H), 6.99 (d,
1H), 6.88 (d, M3Hpiz): 6717[MH¢Idd 2H) , 6. 56 (s, 1H), 5.95 (s, 2H), 4.40 (s, 2H),
3.92 (t, 2H), 3.81 (t, 2H), 3.78 (s, 3H), 3.39 (m 20 4H), 2.31 (s, 3H),
2.08 (s, 3H) . ideméddtgdz 539 [MH)' Intermediate 79

1-{1-f 2- {12, 44Bi-g(bH,dbiyanareibi- b aeinil 1 entions- firk i1}

di net hyl et by o, aRd-Byh.3 g ivdihv@xbrhintbhGrRidaydidifsngY r | di nyl T-1H pvrazol - 3-v
|'}-3-f4- (et hyl oxv) phenvl T nmethyl}-2-1mdazolrdnone” As in intermedi ate 46,
except that 2, fqu“gr(n%dlgt l,410r omet hyl)anl i ne was used |nstead of 2-

met hyl - 4- trin‘rcﬂggéw X ||| 0 N 3,8 33 (d, |
H) , ¥.99Et(3 @‘ﬂa*‘ 8)(9 a’% H% !—f d )699Em
1H) 6.65 (d, SHp! é“’i?"f{zt&%m& ?ﬂb“g%(s %111)40 (ZHY: ﬁﬁs i'H?"') éﬁ(m 2H)
3.78 (s, @H) 3HR 388 (t(3H). 280 1y 2H)p2.35(s,3H). 28BS, 3. 49 (s, 3H), 0.73 (s,
-0.11 (s, 6H MSI\?BJ’ZQ@&WH]MQ [MH) 35 I ntermediate 80 141-f2- {f2
4-Bi s(trifluoronethvl)phenyl|am no} 3- (2- hydroxvet hyl ) -6-net hyl - 4-pyri di nvl |
- | H pvrazol - Jntarinbaidde ¥ 4- (et hvl oxv) phenvl net hyl }-2-i m dazol i di none As in
intermedi ate 4Z41-jgdfetNMR(Emdthyi-ERGEZDdioxBI-Bu\PB-didhdroiHpyrrdlold 8-p(pofind H) , 7. 79
(bs, 1H), ‘756 il ré4d)-3-y1i(3- i (hyiolPhenyiidetBd-Aifdazbliflinofe 03 (bs, TN, 6.88 (d,
2H), 6.72 (s, Wﬁ%ﬁm ) 4. s, 1H, 3.85 (t,
2H),( 3.78 (s, , 2.89 (t, 2H), 2.47 (s, 3H). 64 SUBSTITUTE
SHEET (RULE 2 2004/ .
e o ate ?N %é%ﬁ% 15%%&2\)06??3”@3 s%@@%é?ﬁiﬁ %
3-di hvdro- | H $vF %| Hif%%@ﬂbr“ﬁ& Zhl\'r“lgFl L gha3# fyAaroie-@-
r4- (net hyl %Qw)“b'h@ﬁﬂslv?@t%% ¢ ni dazol i di none As in inter rredl at e 48 NVR
('H, CDd 3): MSAmom 53&MHIH), 7.84 (d, 1H), 7.79 (bs, 1H), 7.58 (d, 1H), 7.22
(d, 2H), 7.02 (d, 1H), 6.88 (d, 2H) 6.70 (s, 1H), 4.41 (s, 2H), 3.92 (m
4H), 3.79 (s, |BéMnedi@ed® (t, 10 2H), 3.37 (t, 2H), 2.31 (s, 3H). M5 (m2):
617 [MH " . 1-{1-{2-4§2 4-Bis(trifluoromethylphenyilamino}-3-(2-{[(1.1-

25 i

eth henyl }-2-imidazolidinone

As in jntermediate 46, except that 2 4-bis(triflucromethyl)aniline was used instead of 2-
methyl-4-[(trifluoromethyl)oxylaniline.
30 NMR('H, CDCly): § 8.33 (d, TH), 7.99 (bs, 1H), 7.78 (bs, 1H), 7.63 (m, 2H), 7.24 (m, 2H),
6.99 (m, 1H) 6.85 (d, 2H), 6.77 (bs, 1H), 4.40 (s, 2M), 4.06 (m, 2H), 3.83 (m, 2H), 3.78 (s,
3H), 3.36 {t, 2H), 2.90 (1, 2H), 2.48 (s, 3H), 0.73 (s, 9H), -0.11 (s, 6H).
( MS (miz): 749 [MH]".

35 Intermediate 80
1-{1-[2-{[2 4-Bis{trifluoromethyhphenyllamino

1H-pyrazol-3-yi}-3-{[4-(methyloxyIphenyllmethyl}-2-imidazolidinone

As in intermediate 47.

40  NMR (H, CDCl): § 8.37 (d, 1H), 7.90 (bs, 1H), 7.79 (bs, 1H), 7.67 (m, 2H), 7.61 (d, 1H),
7.51 (m, 1H) 7.03 {bs, 1H), 6.88 (d, 2H), 6.72 (s, 1H), 4.40 (s, 2H), 4.20 (t, 2H), 4.05 (bs,
1H), 3.85 (t, 2H), 3.78 (s, 3H), 3.37 (t, 2H), 2.89 {t, 2H}, 2.47 (s, 3H).
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Internediate 82 1, 1-Di net hyl et hyl (4-brono-2-nethyl phenyl)carbamate 15 To a
sol ution of 4-brono-2-nethylaniline (1 g, 5.37 mol,) in 1,4-dioxane (11 nl)
and H20 (4 nlL), at r.t., were added Et3N (2.7 nL, 1.2 eq) and BOC20 (4.2 g,
1.2 eq). The reaction mxture was stirred at r.t. for 96 hr. Sat.aq. NH4C
and Et OAc (20 m_% wer e added, and the phases were segﬁr ated The aqueous
layer was fur PREM@%¢Pacted with Et OAc 20 (2x20 ni) HIBAOINBER G or gani ¢
extracts were dried over anh. Na2SO4, the solids were filtered and the

sol vent evapoMatiaa): 63p¥HF esi due was purified on an SCX cartridge (CH2C12,
MeOH and NH3(0.5 Min McOH)) to give the title conpound as a white solid

(1.22 g, 79% inteMdisfe 84, DVMSO-d8): 5 8.55 (s, 1 H), 7.35 (m 1 H), 7.28 (m
2H), 2.17 (s, 1;'{31%1[2 iBlé{%@c&om@l’d)Jp_e hemdi-hath(-21B-gthydre B Tigin [ M+ BOC]
| nt er medi age &3 hediBbinvh-2inbadidindné sol ut1on of

| nt er medi ate pyrazole (95 ng, 2 eq), Cul (133 nm,

1 eq), K2CCB § dla% eq) and (I R, 2R) - di am nonet hyl cycl ohexane (100 ny,
1 eq) in anh W ed at QC faor.6 hr. It was
cool ed down t GESE SH 2@% q\:g't%e?%:‘é d&@ Kl\és(daﬂﬁeﬁzzéﬂdz"{'he phases
were separ at ef 2Ry TR Braheh 924y #ale B9 (A3 42 ac (2x10
m.). The 180n‘é”)n%ﬂ"@)|2 hﬁ13(1:(se§d’ﬂ)r acts were 35 dried over anh. Na2SO4, the

sol ids were fMBtmize817dMHI't he sol vent evaporated. The residue was purified
by fl ash-chromatography (silica gel, cHex/EtOAc 8:2) to give the title
conpound as ainwhhédetessd i d (85.6 ng, 70%9. NMR ('H, CDCI3): S 7.77 (did, 1H),
7.66 (d, 1H), 1 {-D8&etivéthyibromé-22tHyBRenylidatbamdle 72 (d, 1H), 6.40 (t, IH), 2.85

(bs, 1H). {40 M6 (nlz): 174 [Md'. Internediate 84 65 SUBSTI TUTE SHEET
(RULE 26) WO 20046004429 bP%@lﬁ&%ﬁﬁ&o%@Qm Mah RaX s gnenﬁ Ry Rpeny!
%GSEETE?ng![ ;I'O{_'Eb ?AUI%IQ 05k O\Qerg adge\é Dd(élo ) (11.%% j QC?PQH DMVE
m xture was sfantPQH"cﬁ'Berwafsﬂﬁr a ﬁt aé‘cl %k'gt s( 'Blr)r‘ﬁgff 40l uti on of

5- (met hyl oxy) 2% Hf PPEHR W8I PPy T| ?aﬁ)“e us laygr ﬁ‘ﬁ%f her (pxizgote ‘T'SN/I??PED m-) was
added and Ztﬂhe(%@'t)r e WR*P%@QWSeWSNG@OF”%?VeﬂaWF Na;$Re thesslidsaves on was
filtered and &ltesadl andi tba solrenNgBigrated. Bie psidue. Base pyrifiech onvane$CX 8@tridde- ) was
added at OC. TOHCl,adesiH an MH{0tSuMan WadHB td giveetie ity cdi®ourdrasat widiE.soid was t hen
diluted with (ER2079¢40 m-) and acidified to pH 5 by addition of sat. aq.
NHACI . The phasesHieMeol): sesaE e d 28104, Hhe.2aan ey 217 ay em), nassadracted with

Et 20 (2x10@ Mk (mEhescritbncdss HaYpc extracts were washed with sat. ag.
Na2CC3 and dri eé oger anh- r]Na2 4. The

Intermediate 83
2-Methyl-4-(1H-pyrazol-1-y)aniline

30 A solution of intermediate 82 (200 mg, 0.7 mmol), 1H-pyrazole (95 mg, 2 eq), Cul (133
mg, 1 eq), K:CO; (290 mg, 2.1 eq) and {1R,2R)-diaminomethylcyclohexane (100 mg, 1
eq) in anh, NMP (1 mL), under N,, was heated at 150°C for 6 hr. it was cooled down to r.{.
and poured into water, EtOAc was added and the phases were separated. The aqueous
layer was further exiracted with EtOAc {2x10 mL). The combined organic extracts were

35  dried over anh. Na;SQq, the sclids were filtered and the solvent evaporated. The residue
was purifled by flash-chromatography (silica gel, cHex/EtOAc B:2) to give the title
compound as a white solid (85.6 mg, 70%).
NMR ('H, CDCly): § 7.77 (dd, 1H), 7.66 (d, 1H), 7.39 (d, 1H), 7.29 (dd, 1H), 6.72 (d, 1H),
6.40 (t, TH), 2.85 {bs, 1H).

40  MS (miz). 174 [MH]".

Intermediate 84
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solids were filtered and the solvent evaporated to dryness. The crude
product was purified by flash chromatography (silica gel, cHex/EtOAc 8:2)
to give the title conmpound (958 ng, 53%. 15 NMR ('H CDCI3): 5 8.15 (d,
11-1), 7.19 (m 1H), 6.85 (dd, 1H), 4.95 (d, 21-11), 3.89 (s, 31-1), 2.5
(t, 1H). Internediate 85 5-(Methvloxy)-2-nitrobenzal dehvde 20 To a

sol ution of iwpaswesdi2ate 84 (1.44 g, 7.9 mmol) in anhPCEACGHPIPBU0 nl -) at
r.t., under N2, was added Dess-Martin periodinane (3.68 g, 1.1 eq). The
reacti on m xt (eMethoRs2-6itro-phiedd)-méthanol3 hr at r.t., then sat.aq. Na2S2G3 (5 ml -)
and sat.aqg. NaHCO3 (20 nlL) were added. The phases were separated and the

aqueous IayerTm&ssehfsb@eft@&uméﬂmn@@%@g(@a}mnmdms (Ebﬁ\? r? érm?d or gani ¢

Eéf&iﬁiseﬁ’ere r@é i Al 1a£§‘§ g ? % éﬁwﬁ? { @ 8% pound.
1 f) 5-(jmethiyjo ni

TR/R:S H3 94 ( r}h ? %éo%r%’:g % Z‘I %%Aafgzgfmlj%(é was srre for 45;”?‘? 713 (dd.

2-(Difl uor omeByt “f'°'21 I385’<9)5°'i”°ﬁ|°f MeRble NG @ Hoed iswater (B mLbwas

i nt er medi at e erefc"i% NG Yas sireshr 200pip &) BC (It @asrhen dilgted withsC,  under

N2, was added Etsq) GSW 'VL)EHRSWC(dtﬁﬁ@) topihi5-by e@difioneqf)sat. BheNil&h clthie phases xteter e was
stirred ati0 r sdparafedrand tHe dgngous fayerwastexicdstodasdth Ethde@xWatmiddrheNafbinedThe phases
wer e separ at ecrgaiidexrics @breagpgieRUAth saty @f. NESOLatkirdried ovbr \ahik. INaESE A ehe( 3x20 i) .
The conbi ned edigAREnIRIEH BREHS soMR@vapdfate@th @YHREs. aﬁ%rudﬂc%%mwaé ARiigol 1 ds vere

filtered and Bﬂ‘%‘asﬁ%&%dﬁﬁﬂsmé’aﬁj&%ﬁéﬁb&&2)@J§{\F}ﬁﬁ§tme mpuu a&'gﬁs pgoduct was
purified by f chromat ography (silica gel, CHeXTEl ) t0 give the

= Sl e PR W, L

3 9 rredl ate 87 66 SUBSTI TUTE SHEET (RULE 26) WO 2004/ 094420
PCT/ 820041001350 2-(Dill uo rometh yl )-4-(nmetbyloxv) ani | ine To a

sol ution of i KieEpodaigtd e 86 (176 mg, 0.87 mmol) in anh. MeOH (8.7 ni), at
r.t., under B SN er2 i 5% wt). The reaction m xture was

pl aced und®r an at rmsphere of H2 for 5 hr. The catalyst was filtered off
and the sol ut irea saltioabheEmwaatedtd Ney @ 7achho) A By ESIC), @b enLpsttdeudeeoduct was
purified by fhashs gdaé@naéswmmayodﬁamé (BG@g, 19164q mklﬁeéétﬁﬁ Wurdwa)stifr@ gi ve the

Elmt ! gH)corrgognebréar7amg,me%Qat% i S8, 15 L‘)é QHMM éd‘iv d"nL)qgglig)ied)g?h'%G( gg 6231)0
n B0 e t i c(2 00 mLY'T
. 76 (s E'b ﬁél{é@ cts were dfied l<J>ver ariFl q\ll’a G %e solids were fi Iteredmand the

solvent evaporated to dryness {o give 1.45 g (100%) of the title compound.
NMR ('H, CDCly): 8 10.47 (s, 1H), 8.14 (d, 1H), 7.31 (d, 1H), 7.13 (dd, 1H), 3.94 (s, 3H).

Intermediate 86
30 2-(Difluoromethyli-4-(methyloxy)-1-nitrobenzene

To a solution of Intermediate 85 {250 mg, 1.38 mmol) in anh. CH,Cl; {10 mL}, at -78°C,
{ under Np, was added slowly DAST (2x0.4 mL, 2.2 eq). The reaction mixture was stirred at
r.t. for 1.5 hr, after which was added sat.aq. NaCl. The phases were separated and the
35 aqueous layer was extracted with EtOAg (3x20 mL). The combined organic extracts were
dried over anh. Na,SQ,, the solids were filtered and the solvent was evaporated to
dryness. The crude product was purified by flash chromatography (silica gel, cHex/EtOAc
8:2} to give the title compound (176 mg, 63 %) as a yellow oil.
NMR ('H, CDCl): & 8.21 (d, 1H), 7.43 (t, 1H, Jyr= 54.9 Hz), 7.33 (d, 1H), 7.06 (dd, 1H),
40  3.95 (s, 3H).

Intermediate 87
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2- (Met hyl oxv)-4-(1 Hpvrazol-l-vl)aniline 15 To a solution of

4- br onp- 2- (net hyl oxy)aniline (400 ng, 1.979 nmmol) in anh. NWP (4 nlL), at
r.t., under N2, were added pyrazole (269 ng, 2 eq), K2C03 (819 ng, 3 eq),

Cul (377 mg, 1 eq) and (IR 2R)-di am nonet hyl cycl ohexane (281 ng, 1 eq). The
reaction mxture was stirred at 150C for 3 hr. It was cooled down to r.t.
and poured | ntWORREREPEat . ag. Nad . The phases were sEFAPHP¥YSZhd the
organi c |ayer was vvashed vvlth sat. aq NH4AClI 20 (20 ml-) and sat.aq. Nad (20
m.). The conbih@duerometonis! nploxyiapiree ext racted back with EtOAc (20 nL) and
t he conbi ned organl o extracts were dried over anh. Na2SO4. The solids were
filtered and ttiea s@ltge ot nem@feaseems Eﬁbeourruda PRI éfl UREOMRST7 mu; iat tgd by flash

Ehrormt olgrapg%unﬁw ) e ﬁ@fﬁpmA L gmege&w(gmztbwﬁ Hé}?gndlﬁ; a
rown ol f or tal fterg the Sol bta

gé% (d, é[‘i% 6 |(_c‘80du u “3 %% i tograp:é, <h@s, 21-1),
6- Mot £1>S/| 13- b) 1) \; TR, 20 % asaye%)owon

the,titl
5- net hyl - 6- ni th 'HRBE %ﬁ'%%?dl“c E; 5?)7'%7 ("015}361%& M, J@e™ pEYHAPE-3 5 eq)
and anmoni um ch? Gpid 3( 915 Fhy, 3.5 eq) in a 1:1 mixture of MeOH H20 (2.8
m-) was d0bj¥e{ed: ’[76[M*r']crowave irradiation (60W P=100p.s.i.) at 80C for
four 10 mn periods. 35 The brown solution was allowed to cool to r.t. and
nore Fe (3.5 elernaddteddnoni um chloride (3.5 eq) were added. The m xture was
subj ected to M-QkWRWS4I(TH-BG4z0L 1-PBanikeOW P=100p.s.i.) at 80C for an
additional 10 mn. Fe was filtered off and the solvent evaporated. The

crude prodygt ; ive the
T B oo, d’fg?so% rrsf%eo;#%gaz ; aﬁamﬁet g &1<g9 }ngﬁﬁ g)fﬁL‘?BgG e, i
1H ( 6.27 (a, d%H @U Eg g ) "(mz): 152
[MVH'. 67 sus@ﬁﬂ °V "26‘6 b bE T 1’3 MrKY61350

| nt er medi at e opassifreq &t Wgtonf 13 ﬁ’ WPYD e stPomied ity BVEsERk itrile A

sol ution of DI P&k T(hsgh#ﬁes Weff SERfY erPéQaHBJ@yefﬂaﬁé‘@WF% FitAe NtB@g, 0. 22
nmot) in ari?f. (28 nblpnq %na_)'\lacuﬁaéw) Nipe compinef @gyasHs lgyers| G@e extracted back

4- Br onpbut anenwithrtQac (22 ml-hdnd thel combihedmeganic axiaetd welte dpsd aver, aniia$Git Brenal

t emper at ur e wasclidsavesetiteted ahd G€ sakeht tvaporated Thé omdaprsdust was puefed by iflashed for 2

hr. The m xtur &rmgfdﬂﬁ} Silcl@MHeQEIOAE 7:3Rfchinai the! fitRCobéund ME BEbrgwidisk nl) .
Water (270 m - 33@@5 ggq ed and the phases wer e separated. The organic |ayer

ngf?rlgger _Wﬁﬁﬁ §: ;wtzéfd i: 96£'tcr H2Psh g"%oé@fgorgﬁ 6:Ra My, Fresh
L

ture a eva ed to 150 nmL.. The
m xture vvastr (a ) over 20 mn and the resulting
suspensi on Ief t rrperature for 1.5 hr. The suspension was filtered

and t he cake vvashed wth a mxture MIBE (30 nL)IcHex (90
Intermediate 89

30 6-Methyi-1,3-benzodioxol-5-amine

A mixture of 5-methyl-6-nitro-benzo{1,3)dioxole (50 mg, 0.28 mmol), Fe {54 mg, 3.5 eq)
i and ammonium chloride {51.2 mg, 3.5 eq) in a 1:1 mixture of MeOH/H,0 (2.8 mL) was
subjected to microwave irradiation (60W, P=100p.s.i.) at 80°C for four 10 min periods.
35 The brown solution was allowed to cool to .. and more Fe (3.5 eq) and ammonium
chloride (3.5 eq) were added. The mixture was subjected to microwave itradiation (60W,
P=100p.s.i.) at 80°C for an additional 10 min. Fe was filtered off and the solvent
evaporated. The crude product was purified on an SCX cartridge (cHex/EtOAc 9:1) to give
the titte compound as a brown solid (40 mg, 93%).
40  NMR(*H, CDCly): 5 6.54 (s, 1H), 6.27 (s, 1H), 5.80 (s, 2H), 2.27 (bs, 2H), 2.07 (s, 3H).
MS (m/z): 152 [MH]".
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m.). The title conmpound was collected as a violet solid (23.8 g, 53%. NWR
("H DwvsO-d6): 5 6.65 (d, 1H), 6.63 (dd, 1H), 6.47 (d, 1H), 4.49 (bt, 1H)),
3.64 (s, 15 3H), 3.10 (q, 2H, 2.59 it, 21-1), 2.09 Is, 31-1), 1.86 (m
2H). M5 (mz): 205 [MN]'. Internediate 91

1-12- Met hyl - 4- (et hvl oxv) phenvi |l -2-pvrrolidinimne 20 To a suspension of
internmedi ate 900 6edne%28. 0.173 nol) in anh. | PA (280 mpgwipdbsdorske , under
N2, was added 6N HCI /I PA (51.45 nL, 1.5 eq). The m xture was heated to

reflux for 4 h t,ermeg}ale d to cool down to r.t. and evaporated to 140 ni.
Water (350 nml -7 e ﬁ g th:e c!ear} sol uttlon evaporated again to 140 ml -
and treated wHHTO%% xture was extracted with CH2Cl 2
(350 m-) and the organic |layer further washed with 10% NaCl (140 nL). The
organi c | ayer Aedutiey affyrEh B8 mlo! an)predacthop2-reqthyiaaiine (800,822 mahl alBed as such
i n the next5st@YF (Valy upder MO hRpRY gt 190°CDVBOM®B)tanebitrie @9 mld] edHyas 6. 87 (d,
1H), 6.80 (dd,adiied drofwigs Bhelinelnal tderatiBe W raised to 1640, and tHedredction mikdure 2. 51 ('t
2H), 2.11 is, wdd)stimed fO12 KrIThe Zribetukd was3Aolbddopitaznt; and @futddWhifh MTBEI(2MoesLyedi at e 92
4- Br onp- 6- met hivhwed2fPmiyaieb Ydded akd RS fhabcdXiédeRBERME. THo ohgdicayar vis Jurther

H-pvrrol o(2. 3- Ry il Rfter (3150 FQ) Qn@&'abﬂrét%toolfso'nﬁﬂ %Fd%ﬁ‘ih@b éb r(w 0w£ g, 0.15
not) in anh DM:e 377 et‘,apor 58.1 m -,
1.2 eq) fol PO %éﬂ ar?§ egrttsui]ﬂ u%ﬁz lcnl;I %)% ure was
heated at 85C or B f e ’W@ﬁ %rad washed
with 1 N NaOH 59653?&'0"“1%%‘ %{%ﬂé‘ d‘f& & @JZY’?‘E\% BE0( 150 m -)
and the conbi n@b e adioelold At er 250 m.), then
dried over 40 HMH(WBM@@!?G) ‘?ﬁ@%‘?}ﬂl"ﬂ@ﬁﬁlé,‘?de“ﬂlﬁt"éﬁdeél"*)aﬁdgt(%eﬂ'gcﬁ Bt

evapor at ed 60 givd1aherH)i239%t 2opPuat), 1 88(ny 2H¥69%9 as a yel l ow solid. 68
SUBSTI TUTE SHEHES ((/BRE [@68). WO 200 4109 4 4 20 PCT/ 1B20041001350 NMR ('H,
DVBO-d6): 5 7.17 (d, 11-1), 6.87 (d, 11-1), 6.80 (dd, 1H), 6.56 (s, 1H),
3.86 (t, 2H), InBrfiatem1 3H), 3.06 it, 2H), 2.15-2.14 (2s, 61-1). M5 (mMz):
3331335 [MH]" U_Za\ﬂdtm-%ﬁﬁ@moﬁ%ﬁ\egw?ﬂ-Z-Dvrrolidinimine _

(6-Met hvt - I (2 met'hyT - 4- (et hvl o) cv) phenvtT - 2. 3- di hydro-1

Hovrr ol of 2 3 ?%MJsgénglon of it ATBS}& 9(5 {556% (p‘l 8’.0 lnrgnétlHA Sﬁtan .ratlr @B&Opyl

borate(185L h. 1:4

m xture of THEM ?.1 q‘?@d ?%lH A3¢0k E‘g Jé “rﬂlﬁ’as EEd %Ir(?@la‘ oy 4Ish.rLI (329
iL, 2 eq) dropifivesto opp|opr ipditi a5 e?ﬁpﬁrlai?f’l? e dnts Water G0 L) waspaddeq die 5 5y
It was warmed Epersplution zyapomipd agaie it MOdninprdHregter it 1?"(9 “BOHL(MOZ'“'éthe The
m Xt ur e waSwamisice WS exagted witha@HCl (158 eilp erdathe ofganid layarduriher washed withi d was
observed. The 3@ NadChWg4) i) The edaninayenasshadporatedito dryness. The crude product

was used as such in the next step (36.4 g, 100%)

NMR ('H, DMSO-dg): 5 7.09 (d, 1H), 6.87 (d, 1H), 6.80 (dd, 1H), 5.8-5.4 (b, 1H), 3.75 (s,

1H), 3.54 (t, 2H), 2.51 (t, 2H), 2.11 (5, 3H), 2.01 (m, 2H).

30 MS (miz): 205 [MH]".

Intermediate 92
{ 4-Bromo-6-methyl-1-[2-methyl-4-

35 To a solution of intermediate 4 (50.0 g, 0.15 mol} in anh. DMF (175 mL), at rt., under N,
was added CH;SO;H (58.1 mL, 1.2 eq) followed by NaBr (19.18 g, 1.5 eq) and the
resulting mixture was heated at 85°C for 2 hr. it was then diluted with MTBE (250 mL} and
washed with 1N NaOH (250 mL). The aqueous phase was extracted with MTBE {150 mL)
and the combined organic extracts washed twice with water (250 mL), then dried over

40  anh. Na;30,. The solids were filtered and the solvent evaporated to give the fitle
compound (38.g, 76%) as a yellow solid.
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CH3CN. The title conmpound was obtained as a white solid (70 ng, 89% . 15 NMR
("H ¢CbCl3): s7.21 (d, 1H), 6.91 (d, 1H), 6.84 (dd, 1H), 6.61 (d, 1H), 4.02
(bt, 21-1), 3.741is, 3H, 3.29 (bt, 2H), 2.21 (s, 3H), 2.15 (s, 31-1). Ms
(mz): 299 [MH'. Internmediate 94 20

N- (6- Bronmo- 2-pyridinyl)-M(2-chloroethvl)urea To a sol ution of

6- br ono- 2- pyr vl RawbaAs (1 g, 5.78 mmol ) in anh. THE ( 3ermddosesbsor . t., under
N2, was added 1-chl oro-2-isocyanatoethane (1.2 nL, 2.5 eq) and the reaction

m xt ure was s tioned
bet ween CH2C Ng{f d—def-‘a?fﬁ% énd 1\'5@?&%‘%325% %{s 1%%83?%$fgam c layer
was dried over Sh é\é@% ' were filtered and the sol vent
evapor at ed toN& ey 3R 13 corrpound (1.06 g, 66% which was used in the
next step without further purification. NVR ("H, DVMSO-d6): 8 9.56 (bs, 1H),
7.75 (m 21&1}&6@%@—?1 11-1), 714(t 11- 11) 365(t 2H), 3.46 (m 2H)
30 I nt er nedi ati&Methyt1-{2-mathy o ReENKl-4s Y 3 3ebli

sol ution of i nfteramedcidte 94 (1.06 g, 3.82 rrm)l) in anh THE(25 m.), at OC,
under 35 N2, was added t-BuCK (644 ng, 1.5 eq) and the reaction m xture was

allowed to WarTmaU!ﬂxturb of tfiisdpropfftbete (185128 od) ahd mtbﬁ&%du&@%qmﬂﬁg m?} He® was

partitioneg b%hma%%%@#ﬁmadenw £ht), AFRC UnGR R CwdsBY&d ! d over anh.
tﬁlﬁffgcotrrgguﬁ gﬂ?ﬁ%ﬁin ,é'tm feql. yo&etfmz%vf@n% avette e

ue ' wa W
oy 32“%2% tw?vofl %roma“a‘ @é@ . Erfl:gésoi%% < g %f@% et
SUBSTI TUTE SHEREHRC teied e oo 0708001350 | nt er medi at e
96 1 15  NMR ( CDCI3) 7.21 (d, 1H) 691 (d, 1H), 6.84 (dd, 1H), 6.61 (d, 1H), 402 (bt, 2H),

_(6- Br onp- 2- o\&T4ds. Ak} $.23(0f, 21), gaktsh3H).dAg¥sRENRVI | met hyl } - 2-i mi dazol i di none To

a sol ution of NSwm:EediMHle 95 (0.5 g, 2.06 mmol) in anh. DWMF (25 nlL), at
r.t., under N2, 5 was added NaH 60%oil (82 ng, | eq) and p-nethoxybenzyl

chl oride (280 |,I,;erm$d,gt gand the mxture was stirred at M for 2 hr. It was
then partibi ongg. idi gcmth &' . The organic layer was dried over
anh. Na2SO4, the so | S vvere ered and the sol vent evaporat ed. The

el

resulting cru C fI t Ilca el ,
CH2Cl 2/ I\/gO-I 9d'% E‘D{"?”qg” E’f b m Zﬁﬂ"eb 5357'2'6@ g% ;(;)og N g

E:(EI)CI g%‘b 848433:11“31@ vs.? tlrreg aébt 18 Qr gudggml aru ngq-)b t\fleen iH) 6' 85

| nt er nedi ag® Wdﬂaeﬁ |wqe ﬁ?ﬂaf?éﬁtdh d. the P'Pl V@'x‘o' H’@GIV‘PVPC 2“*8 di hvdro- 1

H- pvrrol of 2. 3- W{‘ T qq:l%ds were filtered and the sorvent evaporated to give the title compound
(1.06 g, 66%) which was used in the next step without further purification.

NMR ('H, DMSO-ds): 8 9.56 (bs, 1H), 7.75 (m, 2H), 7.32 (t, 1H), 7.14 (t, 1H), 3.65 {t, 2H),
3.46 (m, 2H)
30
intermediate 95
1-(6-Bromo-2-pyridinyl}-2-imidazolidinone

To a solution of intermediate 94 (1.08 g, 3.82 mmol) in anh. THF (25 mL), at 0°C, under

35 N, was added +-BuQOK {644 mg, 1.5 eq) and the reaction mixture was allowed to warm up
to r.t, After 1 h at r.t, the reaction mixture was partitioned between CHzCl; and water. The
organic iayer was drled over anh. Na;SQ,, the solids were filtered and the solvent
evaporated to give the title compound (0.988 g, quantitative) which was used in the next
step without further purification.

40 NMR ('H, DMSO-dg): 8 8.14 (d, 1H), 7.61 (t, 1H), 7.33 (bs, 1H), 7.19 (d, TH), 3.95 {t, 2H),
3.40 (t, 2H)
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15 vl }-2-pyridinvl)-3-{14- (et hyl oxv) phenvl | net hyl } - 2-i m dazol i di none To a
solution of internediate 93 (50 ng, | eq) and internediate 96 (121 ng, 2 eq)
inal:1 mxture of toluene/EtOH (5 nL), at r.t., under N2, were added 2M
Na2CO3 (168 L), Pd(PPh3)4 (19 ng, 0.1 eq) and tetra-n-butyl anmoni um brom de
(9 ng, 0.1 eq). The 20 reaction mxture was stirred at 90C for 2 hr in a
seal ed vial . H48>*artitioned between EtOAc and wafEVBX@Fhases were
separated and the organic |ayer was washed with sat.aq. NaC. It was dried
over anh. Na2B@mediatedbsol | ds were filter ed and the sol vent evaporated. The
crude product 1¥&8romy E Frioxy); pitgzdligihdneca gel, cHex/ Et CAc
8:2) to give the title corrpound as a Wmte SO|Id (35 ng, 39%. 25 NMR ('H,
CDC13): 5 8. 3% 4 soiutibitintdmédiaté 95 (05, 2.0 m36 B-arH. Wﬁ(zﬁhﬂ) atdt AdabrN,, 2H) ., 4.09
(t, 2}i), 53 R sadPlan S@Eu (838 3re3;)§€d Hbth enzyf chiohid £280 A1 ecfalt (S, 3H).

M5 (mz): 536t QMD%LM Wfas[ sti Q Strr'E“? 22% éaa |ﬂ‘ti d betwee? CHéCI tﬁrrd \?ater‘n of
n t id

4-Bi s(nmet hvl o
3, 4- di net hoxy@é% %d eﬁ?'vet“ ., under

N2, was addede"Z’P‘&rg %r%%f%g Ing; 839r az pf”fd?ﬂ bﬁﬂaShICh@ 7t°9r‘TWé§ (§158.8%i on was
corrpl ete af t ePHiQdMeQdf: 11)1%"9‘-!-?(1@9\&%39@%6 RPR59%85%) and t he resi due was
purified B¢ fNMBHH3EDEI; oHdt WgtHigiy (t( 81 1.29{d. G, 7.18 MEAWES B\, 2H)14.43> 7: 3

Et OAc/ NH3 (0. &, 2H), MEGHIRN), 8.83 (5i 3, X35t 24)i t | e conpound as a white solid (2.9
g, 89%. NVR ('H DMVBO-d6): 5 6.85 (d, 1H), 6.82 (d, 1H), 6.73 (dd, 1H),
6.41 (t, 1H), ermdiddsr 1H), 4.10 (d, 2H), 3.70 (s, 3H), 3.69 (s, 3H), 3.56
(t, 2H), 3. 3114%%: 1Yot ZdmethRibd dhdMvi b B mhver—QHJthﬁ’JIL@ﬁg@ @499

1-{r3,4-Bi T e YA STI TUTE
SHEET ( RUL 1% 2 z%%zu“ 0944y8 J} eﬁv} I Jldgﬁ S0 a suspen5| on of

i nternmedi at e ; hofgnt 3 én a{'lé‘l T 538 tg%% unqer N2, was
added t-BuK G\é reactl on
m xture was stViFeg GluepelfC f(%tm ¥ E’I"n’t ‘@5? R VERLBES! é“aa e(a 8aH 't he
sol vents were Q(PB’M P M%ed- 1t &) @Y eE: b”f!"ﬁ@m%@? SpEidRa® PUrd-t POdTY f1 ash
chr omat ogréphyeagtien I“?"é‘ﬁe yag stired gL GHloTiARr in8 sEplegndal NbwRs F@“@?"eﬁ@e@@% the title
conpound as aEtiictasd geler.dh¢ BEBesryere sepivdied aufhe orgdnicDBONE washed 88 (d, 1H),
6.79 (d, 1H), s@aq.3N4Qidt whiiiedavBBanisNa:864, thedsol® Wese filirdd and3hd Goent 61- 1),
3.16 (m 41- 1pvapdiated/STRdricRHe pPditet] WA purified Bl G[a@ﬁdhﬂh@toér@&yl(sﬂléa 3o, 4-B
i s(nmet hyl oxy) cRéxEIOMd 8:2)i8Ethe i3 vdnflmGhl s @fWRiteZsolkY (35 g Homy.! ) - 2- 1 mi dazol i di none
and i nternpdi @& AP kpci,): 58.32 (d, 1H), 7.71 (0, 1H), 7.30-6.71 (m, 9H), 4.43 (s, 2H) 4.09 (t,

2H), 3.84-3.78 {m, 8H), 3.43-3.33 (m, 4H), 2.33 (s, SH), 2.24 (s, 3H).

MS {m/z): 536 [MH]".

Intermediate 98
30 NAI3,4-Bis{methylo henylimethyl}-N'-(2-chloroethyllurea

To a solution of 3,4-dimethoxybenzylamine (2 g, 12 mmol} in anh, THF (25 mL), at rt,
a under N., was added 2-chloroethyl isocyanate (1.02 mL, 1 eq). The reaction was
complete after the addifion. It was concentrated and the residue was purified by flash
35 chromatography (silica gel, cHex/EtOAc 1:1 - 7:3 EtOAc/NH; (0.5 in MeQOH)) to give the
titte compound as a white solid (2.9 g, 89%).
NMR {*H, DMSO-dg): & 6.85 (d, 1H), 6.82 (d, 1H), 6.73 (dd, 1H), 6.41 (&, 1H), 8.16 (t, 1H),
4.10(d, 2H), 3.70 (s, 3H), 3.69 (s, 3H), 3.56 (t, 2H), 3.31 (m, 2H).
MS {m/z). 273 [MHY".
40
Intermediate 99

1-{[3.4-Bis{methyloxyphenylimethyl}-2-imidazolidinone
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15

1-{f 3, 4- bi s(net hyl oxv) phenvl | net hyl | - 3- (2-chl oro-4-pvri mdinyl)-2-imdazolid
i none To a solution of 2,4-dichloropyrimdine (600 ng, 2.54 nmol, 1 eq) and
internediate 99 (100 ng, 0.42 mml) in anh. DMF (27 nmL), at r.t., under N2,
was added NaH 60% oil (112 ng, 1.1 eq). The reaction m xture was stirred at
M for 1 hr. waews#antl Et OAc were added 20 and t he twWCTIRZe€MIZNer e
separated. The aqueous | ayer was further extracted with EtOAc (3x20 ni).
The conbi ned organic extracts were concentrated and the residue was

purified by f+@§&ss&eeﬁaﬁ[ﬁ&ﬁ@@a¥9wd 368 naRl) in @ahiempﬁtaﬁ%‘ﬁ Zto'i&: Jneergl ve

I nternmedi ate ﬂograéﬁddeﬁ‘t-ﬁlg‘@ 05 Qly @2(93 7r gg bAR %0 as redn {P &l somer was
collected in eforqrﬁre ;@{Sr’rg e@ta d ﬁl ude m xt ure
V\nga_i)r eggr !51)’; t gra rv% h r %ﬂva ur ie Y{'%S% 06\ n'ﬁtog E{%(ngS in

| nt er medi ate 19 %QACI % ; lhecitle gomppupd asga 'Q'Elte(sﬂ"d (f ma.g. 87 (s,
11-1), 6.86 (%2 H) 05 (dd 2H), 3.91 (s, 61-1), 3.43 (dd,
21-1). 30 M5 UMRLY D?Q&(Q—d)m%(d 1Hh§€9tﬁbaﬂaﬁ@ (4 1H). NW(S('”H%,‘*H\@@}*) 8 8.55 (d,
1H), 7.19 (d,3.1Hp,613.388 ((dH).1H), 6.83 (d, 1H), 6.78 (dd, 1H), 4.29 (s,
21-1), 3.88 (wd(m2ip37@HFO (s, 31-1), 3.69 (s, 31-1), 3.28 (dd, 2H). 35 Ms
(mz): 349 [MH1l'. Internmediate 102 I-(f3

4- Bi s( et hyl op\eagydob et hvl | - 3- (4- br ono- 2- pv(mi di nvl) - 2-i m dazol i di none 40
To @ suspensi oy el Uk SLARAANRLAN0LEROND. B AR iflngr 0PI ONILI | € (2
m), at r.t. +and 1t ﬁedié\t‘é'lm ~added TVBBr (38 pL, 2 .~ 1ne reaction mxture
was subj ec;\5 p e irr 2N NaCOH and

Ft OAc wer &S aciilREmEl RO FEE D804/ 094420
PCT/1B20041001350 reaction m xture and the two phases were separated. The
aqueous | ayer Thasortien ohef-dicpirppyipidan (0rme. BEOIEL, xenb apd intermediater e conbi ned
or gani ¢ ext r atdfe maed-42 rereidrepthy BMie B7im), abiHc wisler Nahwas-addediar §03€oldin2 fi ed on an
SCX cart ri dgemg 10084 Che Gagtion mixiNkBwesGtiriediatir.t. ivt1DiH) VYaterang EiQAcwier addadl e conpound
as a whi t e0sobniddhe 43 phages W8 $epatatehiViRe @htdousTREt 83s: furtheBexBactddwithEf)Ac 6. 81- 6. 83
(m 31-1), 4. 2o aL). 2hke kpmbidedOdrgdric, exttbts wereB&ndedtrated3bilid thd. Beldueswas3H) , 3. 40
(t, 2H. M ( nﬂédb 18& thﬁ@to r%farda%dll @He%/EékQé? tojmvéﬁrﬁerﬂmﬁétéﬁm‘éshy| oxv) ph

enyl I met hyl } - 344 érg&‘gfyrleg'é}s )\f b with the- di hvdro-1

Hopyrrol orélg 5 g%e(ﬁaté{lg% Pide gth‘(J %umga %gﬁgglh 5@%&86;;%61 sol ut 'ef:}?
inal:1l E"‘ %a o ué’h? tozﬂve' rmed 3R WiR P8 g ded

Pd( PPh3) 4 (13 2Ry 1 eq), tetra n- but yl ammnl um bromde (4 ng, 0.1 eq)

and 2N Na2CCs! 110003 5

NMR(H CDCly): & 8.36 (d, 1H), 8.28 (d, 1H), 6.87 (s, 1H), 6.86 (d, 2H), 4.46 (s, 2H),
4.05 (dd, 2H), 3.91 (s, 6H), 3.43 (dd, 2H).
30 MS (miz): 349 [MH]".

intermediate 101:
{ NMR {'H, DMSQ): 5 8.55 (d, 1H), 7.19 (d, 1H), 6.88 (d, 1H), 6.83 (d, 1H), 6.78 {dd, 1H),
4.29 (s, 2H), 3.88 (dd, 2H), 3.70 (s, 3H), 3.68 {5, 3H}, 3.28 {dd, 2H).
35  MS (mfz): 349 [MH]".

Intermediate 102
1-{[3,4-Bis(methvioxy)phenviimethyl}-3-(4-bromo-2-pyrimidinyl)-2-imidazglidinone

40  To a suspension of intermediate 100 (50 mg, 0.144 mmol) in propionitrile (2 mL), at rt.,
under N;, was added TMSBr (38 pl, 2 eqg). The reaction mixture was subjected to
microwave irradiation {2x10 min, T=100°C). 2N NaOH and EtOAc were added to the
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eq). The reaction m xture was heated at 100C for 2 hr. It was cooled down to
r.t. and poured into water. EtOAc was added and the phases were separated.
The aqueous | ayer was further extracted with Et OAc (2x10 nlL). The comnbi ned
organi c extracts were dried over anh. Na2SO4, the solids were filtered and
t he sol vent evaporated. The residue was 20 purified b flash chr omat ogr aphy
(silica gel, ¥H¥URHAc 9:1) to give the title corrpody /BII4I3%0a| | ow sol i d
(71 nmg, quantitative). NMR ('H CDCI3): 8 8.61 (dd, iN, 8.24 (dd, 11-1),
7.18-7.26 ( mreapign migturpcang, tBStV(Orrwhagqa)vyere &%Pﬂ@te(isThBZH)J?OM.la)@r vas fuither1) |

3. 80- 3. 88 ( mextdctedwith SIBG (10 mRHInd B, corhbifad orgiiric extBacB8vefesconBdrfrate®in25 (s,
3li). 25 MB (vatuw) Theé>fedid{idvidhs purifibdbe rnetiXataeridye 410094 ER,ClA=BNa{ @t ihy| oxv) ph
enyl | met hyl ]ZMM%WU% o@Mﬁdug&i %;&dwmuh%d(’%tsin{g z?jz)ol i di nonﬁ 30 ToI a (2 ).
suspensi ons of ayt'ar af €270, 2 15883 zmq 2H), . r Idars,! e .
at r.t. undgy 4f S\gﬁis)ﬁ@igeg{rlTNéBr (14§ 4 ‘?’ emr(ggc?pogr?(m xture was
subj ected to ];rradl ation (10 mn P 155 W T=100C, p=60 psi). 2N
NaCH was addehé%nac%?w‘-‘reactl on m xture was concentrated in vacuo. The
residue was purified on a MEGA Bond Elut silica cartridge (CH2Cl 2/ MeCH

95: 5) toog o digted corrpound as a eIIow SO|Id 35 33 ng, 169 . NWMR
(' H DVsOMRI6)d thylep Ilmett 1-[2gmedinyd-gr(ro B

S il 4. 31 (s,
2H), 3.90 (t, 23—‘ - ! '
(mz): 393 [MHr. 40 Interrredl ate 105
1- {13, 4- Bi s( mut dwsdigizrvyipienmgdibtar B jng36. (12-nfrenaeiti nfdrmbdiate 93 (50 mg, 1.5
-1 2-met hyl - 4- dgymtdi exaordbrasomtoeds @nflh, VAT ander N,, were added Pd(PPh;), (13
H- pyrrol o2, 3.%'0@% , itrBndudylainmnith blomide (4Wd, b1 25 éﬁd@ﬂmbctéu NeRE 263
SUBSTI TUTE S n%hur%agqgﬁéooa%} @f grl{r | %Qso to r-IlL ard sol ution

of interrredlalgg& % m pﬁQs !NS'% éia %f’(" 6&9 1051 eq)
10

|na11mxtur 49,

eq), tetra- rg‘F %?O{J"Fn e‘i?m'” %@ (1.2 m,
28.5 eq). The "fe Vs Wﬁ%‘? “@fw%f é’!ﬁ’t E?is"évte“tl ratesh The igsigie was; g5
cool ed dowh t%‘”?‘edtby ﬂaﬁb‘:hﬁlﬁ'ﬁ’@ﬁ’wyn(ﬁ'ﬁﬁa\ﬁﬁ't eHieXEtGACRD thalve Badigicompaundhe phases
wer e separ at eeb.a eI sgifliédbmg. quantitativalas further extracted with Et OAc (2x10
nm.). The conbiMedHoCBaINI & 86 (ddatit)ss deide, 1t).i 7e1@-7RBdm, ¢ih6.76-8182 BOBH)t he sol i ds
were filtereds.ead a-het. Bql, 2ens.ses.apor, ateo3.s9Th eHy, agi dua)vias (peH)faasd by fl ash
chromat ogr aphy, 48 | i ca gel, CH2Cl 2/ MeCH 95:5) and on a Strata NH2
desacti vated 8 ,ﬁ/;zlgmqwq]artrl dge (cHex/EtQAc 1:0 -> cHex/EtQAc 0:1) to give
13 nmg of the t|tIe compound still contam nated by unidentified by-products.
This crude m xt as,used in the next step without further purification.
NVR ('H, CDCl 3 : 17 (d, 1H),
6. 75-6.92 (m—2 10 2H), 3.80-3.91
(m 8H), 3.80 (s, 3H, 3. 55- 3. 63
30 To a suspension of intermediate 101 (188 mg, 0.54 mmol) in propionitrile {2 mL), at r.t,
under No, was added TMSBr (143 pl, 2 eq). The reaction mixiure was subjected to
microwave irradiation (10 min, P=155 W, T=100°C, p=60 psi). 2N NaOH was added and
( the reaction mixiure was concentrated in vacuo, The residue was putified on a MEGA
Bond Elut sitica cartridge (CH.Ci./MeOH 95:5) fo give the title compound as a yellow solid
35 (33 ma, 16%).
NMR ('H, DMSO-dg): & 8.44 (d, 1H), 7.35 (d, 1H), 6.80-6.90 (m, 3H), 4.31 (s, 2H), 3.90 {t,
2H), 3.73 (s, 3H), 3.72 (s, 3H), 3.22-3.34 (m, 2H).
MS (miz): 393 [MH]".

(%S

40  Intermediate 105
1-4[3,4-Bis{methyloxyphenyiimethyl}-3-(2-{6-methyl-1-[2-methyl-4-(methvio henvil-
2,3-dihydro-1H-pyrroio[2,3-blpyridin-4-y}-4-pyrimidinyi)-2-imidazolidinone
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15 2H), 3.40 (m 21-1), 2.35 (s, 3H), 2.24 (s, 3H. M5 (mz): 567 [M
Internmedi ate 106 1-{6-Methyl -1-12-net hyl - 4- (et hvl oxv) phenyl | -2

3-di hvdro-| H pyrrol of 2. 3- bl py(din-4-vl}- 20 1 H1,2,4-triazol-3-amne A
suspension of internediate 5 (50ny, 0.13 mml), 1H1,2,4-triazol-3-amne (22
ng, 2eq), Cut (145 ny, 6 eq), K2C03 (37 ng, 2.1eq) and 1-2-N, N -

di met hyl cycl ovxas#d8420ni ne (106 ng, 6eq) in anh. NVP (PSTABZPO4AR130 t  under
N2, was 25 subjected to mcrowave irradiation (3x45 mn, 150C). Sat.aq. Nad
(15 nmL) was then added and the reaction mxture extracted with CH2Cl 2 (2x15

m). The conbinetoRi@Astifermsdds ai @3 m@rcﬁoadrn«ne&b Y Hierdikliate YPBEPH, 15he solids
were filtered ezaphfqh, z%e%?@bﬁholt?e\ﬁ@%lﬁ dded ry gq)(ég@gaound t hus

obt ai ned was nBbe ﬁgﬁ X4, trn %& t.CAC / MeCH
?:'Dé? 359 gl\é §“’ef l wﬁ %Itedzﬁgs v % 67N(Rs( "
' wg; ad d iee phigsgs weye fi?aéate Thi)aqueg) St Ie(yfar w urthaz 2 (s,

1H), 5.75
31-1), 2.2 (s exttagied) W"h l\ﬁs%“rﬁ?ﬂo migg ey qompined organiq pitragtsrvaiecried gy anh.

N- ( 2- Chl or oet h‘jﬂh%oavv’ solidgswere filkpped-and the sehentsyrpatedyelihg yasisiug yararifiedity 2 3- di hvdr
0-1 H pvrrol dlesh @wdmatagrapbly (silice- &, JCHICHM&OH 815)tand an @l St3taNH. wessmtivetsda  sol ut i on
of 1 nternedd atsticd rigeQcte/EI@AOR HrobleyEtOAC Bnjto gob/A3 (g ofrlng fileedordéungunder 40
N2, was added s3i edntamiratddmylunidemitadatyardudtd) This Fhude NGRS Whs aded it e negact i on

m xture was S§d r“r,tﬁa,tﬁlhhgrp&r,ﬁcgt,@,; 6 days. H20 (15 nL) was then added and the

|
z‘rrzzfﬁvgﬁ”a%? ,3,% e PR el
e AT T R
gMHlo glvethe

PCT/ 1B2004/ évapora ed in
vacuo. The Tru on a I\/EGA Bond Elut silica cartridge
(cHex/ Et CAc 3: title conpound as a white solid (30 nyg,
100%9. Ms (mz): 442 [M—|] 5 Internediate 108

1-{1-f2-Chl ordfi‘sﬂ{.eﬁ@lﬁ#ﬁﬁoxvpropN}G rret hyI 4 pvrl di nvl | -
H pvrazol - 3- y| }-{63e soilian rbldwrigintdnvi- | none 10 To
B ﬂ-trianﬂe{ammd 0.36 mmol) in anh THE (2 nl),
cooled at 0C, was added 3.0 M MeMyBr/Et20 (0.18 nL, 1.5 eq). The reaction
m xture was stai @ﬁ@&suoatof%rfne@at&h ( toh@nmﬁdnpwﬁm M ARMA-hrfind (42 mg Af ter 1h,
the reaction VR, cqmpl 18k OAg ,@@b agyy Clz\.(\&{)e fAddeds. md t he
phases were sep ;i;%ineﬂ}ﬁm%g é’&ﬁ NM@%&‘%&I A uR&k N%‘,%as'\'ag and
dried over 2§nh ubjected 10 rhlcrowave Pad aén 1{5 mln Pt{) gatgq ?15 mL} was then

added and the reaction mixture extracted with CH,Cl, (2x15 mL). The combined organic

extracts were dried over anh. Na,8Q,, the solids were filtered and the solvents

gvaporated in vacuo The crude compound thus obtained was purified on an SCX

cartridge {cHex/E1OAc 1:1 —» EtOAc/MeOH 9:1) to give the title compound as a white

30 solid (20 mg, 46%).
NMR (*H, CDCly): 8 8.7 (s, 1H), 7.2 (d, 1H), 6.8 (d, 1H), 6.7 (dd, 2H), 6.67 (s, 1H), 5.75
(bs, 2H), 3.75 (i, 2H), 3.7 (s, 3H), 3.4 {t, 2H), 2.2 (s, 3H), 2.2 (s, 3H).
i MS (m/z): 337 [MH]".

35 Intermediate 107

pyrrolof2,3-blpyridin-4-yl}-1H-1,2 A-triazol-3-ylurea

To a solution of intermediate 106 (20 mg, 0.06 mmol) in anh. DMF {2 mL), at 0°C, under
40 N, was added 3-chloroethyl isocyanate (0.5 mL., excess) and the reaction mixture was
stirred at r.t. for 6 days. H;O (15 mL) was then added and the mixture extracted with
CHyCl, (2x15 mb). The combined organic extracts were dried over anh, Na;SQ,, the
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15 sol vent evaporated. The crude product was purified by flash

chromat ography (silica gel, EtOAc/cHex 1:1 -a 6:4) to give the title
conpound as a white solid (138 ng, 84%. NWVR ('H CDCI3): S 7.85 (bs, 1H)
7.65 (d, 11-1), 7.21 (d, 2H, 7.1 (d, 11-1), 6.88 (d, 2H), 4.45 (q, H)
4.3 (m 1 H, 3.9 (t, 2H, 3,7 (s, 3H, 3.4 (t, 21-1), 2.95 (d, 2H), 2.5
3H), 1.25 (d,w@iﬂ)wgg&@ol\/s (mz): 456 [MH ' . | ntermed airasbi@orsso
141-f2-Chl oro-3-( 2-f

(13-t Iy oyt 5 e A
e azor- 2y P & P??E oy e Ll e

at 0C, under R&Wiesd -1 uti di ne (77L 2.2 eq) and

tert-butyl di rre“(‘%W@r‘f"yzl M‘t‘UrlfIate (100 L, 1.5 eq). The reaction m xture was
stirred at #.t. for 4 hr. Sat.aq. NH4Cl was added, the phases were
separ at ed and hiesnediatpalfiéc | ayer was washed with sat.aq. NaC and dried 30

(s,

over anh. Na2SEA{2-ThierosigbihetsoxyweromiHBintethektmiridimd-1Hperasdi 4evapor at ed. The
crude product o bhvil@ethiye-ifldagdndigdng omat ogr aphy (silica gel, Et OAc/ cHex
1:1) to give the title conpound as a white solid (130 nyg, 760/(). NVR (' H,
CDCl 3) : 35 (d, 2H),
g- gg ES 3%);) Tc(?éear%c]iutﬂaﬂt)o thm;'egaaE:rh (158 ?b) 362 :%m% gEﬁ:nl’ﬁl'l ™ - th,( > Hé o
m S, '
-0.33 (s, 3H).° EJ@:O‘S edtpf é?‘giﬁ ?éeait g Wps poripl %E? f(1
1- Di et hyl et hy®?¥ {*‘ ! yete P?‘b%&?‘ 15 B)35Ac) WeEt SRRRTRIPE-- DIeraramnic YR YaS4 40

( met hyl oxy) phe¥ ?‘h}‘ﬁ"%%ﬂ‘ 2 N3G andidigd gven phing lfagPe |the3aoliqs) wese fitesedaRdthey | oxy) phen
yl | met hvl }-12- $Q*Vﬁ@$e?2@0rﬁmdn6|i’fﬁecrqﬁ$ PrQUB YRS PUITiE SHIREIT clreeatearanby (sifice 2904/ 094420
PCT/ ,.I B2004/ 0018®8c/cHax 1al 6 orgive the tillextomponnd psa ehitt 09id (1380ngaBd%)0. 227 ol ),
Pd2('‘DBA) 3 (20. BMRU'H, TO%,)617)85 (bsiKBMOA.6E (4 BHYG21 8, eid) 7.1 (d, 1H), 6.88 (d, 2H),

2- (Di cycohexy! phogptH)nog (o2 1HIes Ry e reH), 3424 218), M(dSQ%Mds)aH)am

4- met hoxy- 2- mefgyhani line (47 ng, 1.5 eq), at r.t., under N2, was added anh.
DVE (2 )y, Tﬁg(,;,,g)a@gg Qpym xture was stirred at 90C for 3 hr. The mixture
was cooled to r.L and é nore Pd2(DBA)3 (20.8 ng, 10% nol) and

2- (Di cycl ohe) c epé) h{ BO) 2' - net hyl bi phenyl  (24.8 ng, 30% not) were added.

The reaction we at 90 for an ad| |(?na 2 hr and left overnight at
r.t. After an o#dfH -‘-' 5@ hdimptiyiethvlidimes ‘n'm'.._- ethyl4-pyridinyl}-
(DicyclohexylpOl 4 RloRnhaIEmG anpidgzoliginong O%m)l) t he reaction

m xture was® heated for an additional 2 hr at 900 Then it was cooled to .
r.t., treated W 8hlemapleionahteniedieis (138 md, & homphiasels Chgibd? sbpar®€ed. The
organi c | ayer waisr iy werd addee 2,6dutitine (V&2 S04 pq) ahdiertbatididsthvislylarifiatel(t08ued and t he
sol vent concentsahpdhé feadtids wikturd Bes ifrrgglet MrioduiBl Sivag. NHCT wid amded)yhel | ash
chr omat ogr aphy piaséd Wwérd s@tatedCdrie g 18erwas, wabhet) withGatiiqy Ratin®d lahidd e
30 over anh. Na,S0,. The solids were filtered and the solvent evaporated. The crude product
was purified by flash chromatography (silica gel, EtOAc/cHex 1:1) to give the title
compound as a white solid (130 mg, 76%).
( NMR (*H, CDCh): & 8.35 (bs, 1H), 7.19 (m, 3H), 7.00 (bs, 1H), 6.87 (d, 2H), 4.40 (s, 2H),
| 4,36 (m, 1H), 3.89 (m, 2H), 3.79 (s, 3H), 3.36 (t, 2H), 2.96 (m, 2H), 2.50 (s, 3H), 1.23 (d,
35  3H), 0.70 (s, 9H), -0.06 (s, 3H), -0.33 (s, 3H).
MS (m/z): 570 [MH]".

Intermediate 110
1-[1-{3-{2-4[(1,1-Dimsthylethyl){dimethyhsitylloxyipropyl)-6-methyl-2-{[2-methyl-4-
40  (methyloxy)phenyllamino}-4-pyridinyl}-1H-pyrazol-3-yi}-3-{[4-{methyloxy)phenylimethyi}-2-
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conmpound as a yellow oil (84 ng), still contaminated with the unreacted
aniline. The mxture was used in the next step w thout further

purification. 15 M5 (mz): 671 [MH'. Internediate 111 1-f
1- (3-(2- Hydr oxvi 3ropvl ) - 6- net hyl - 2- (f 2- et hyl - 4- (et hyI oxy) phenAl am no} - 4- Dy
r dinNl- 1 Hpvrazol -3-vil-34f4- (et hyl oxv) phenvi | met hyl | - 2-i m dazol i di none

20 To a sol ut iWH200F09%43 er nedi ate 110 (80 ngy, 0.12 molHCTIBRYHABSTHE (2. 5
m), at r.t., under N2, was added Et3N 3HF (156 L, 8 eq) and the reaction
m xture was stTcrar mmuwtofmxgcmgg@i@mmhmg. 0 E2TCAmolp Pd,(DBR)ef20 deige 1@l ehell, t he
phases were sepaoatiesimgntled)d(Duygeviyphbsping)-2nasthylkinedl (2a\8afig, 30%.mdNa2SO4.  The
sol i ds were filjdd@reshorpelrkiipamink Wriig, €5 apostat Athder N)Swdslael AR oMo@uUCt Was
purified by flgg hmhééa{mtrmﬁﬁfamaystma Ltlg@a:ﬂﬁé br. ﬁﬂéem!c@e%&céoue%)t ﬁ9arﬂ' ve the

title conp U”Hor@%d D ?zo}ée:ln OWoS H CDCl 3) :
g ;463 (d, 1 (2 3 (zﬁ ergj eda@ r’ani'%g; hrzg_dl 2H) .
(s H, @d‘tg{ af\8a lOl’\ f P% )

4.35 (m 11-1) a”ds’e { 1%““ mol);: '§’62'(t 2H) ,
2.81 (d, 1H), @icydehey P“ '2 -gth %Ph 24. 32“9250"/ §'°') "imre@qiwn miugvasd | 3H) . VB
(mz): 557 [ M_[]ueated fqr@p @p:l glé&tlg aj GZC Then it was cooled to rt., treated with water and

X142, 6- Di n8® hyEtOAc,(apd thetphgdes wererpendmi¢do Xive) pioraicvdvier @gs3iridd bwed prgw Na,SO,,

H- pyrrol of 2, 3- tbk palids eene-fitdBd dndythe sdivent concentrated in vacuo. The crude product was

H pvrazol - 3- vl purified bydfdshretioyhkioyraghe ey i golretidwetOAR 82> dem ab ighe nengsTo a cl ear
sol ution of i niRpERAIRtLysldd of 28 WE), st BamMRED withthe readtd®briite (Thel) , at

r.t. under NepiWRia8 ustidGedle FEed Witout ftktner fufigation.t 1 phenyl phosphi ne (21.7
ny, 2 eq) éﬂd ﬂ‘lg(rﬁlg)ls? H+2 eq) and the reaction m xture was stirred at r.t.
2Cl

for 2 hr. and were added, the phases were separated, the
orgdni c | ayer I ed over anh. Na2SO4, the solids 40 were filtered and the
solgvent evgpor&{gwé%@crude product was purified by flash chromatography
(cHex/ Et OAc 1: 1-(3-2-Hydroxyprepy|)-5 -2 [2ermethyla: _~_ '.,A'é....lg‘!;g'“‘: 46 75
SUBSTI TUTE SHEEFRaok3=v1sisf{4-(ethwlogpheryiimeiiryll Bdmidaagdinong 001350 NVR (' H,
CDCI 3): 6 2080 (d, 1H), 7.21 (d, 2H), 7.09 (d, 1H), 6.99 (d, 1H), 6.88 (d,
2H), 6.81 (d, Td&qlution Jfantérahddiatg )G (86 m§.30. {2symdH) anhd THA (A Sml)24dr.t, vhd85 (m 1H),
3.91 (t, 2H), B, ¥9s édelpd EGHDBHF @56 R, 8ad) and theTdacticdh. Miduretwas Rtrfed alrtXor 18dd, 11-1),
2.28 (s, 31-1) . B1OME atbwaterders ddddd tHethhasdd dpre sbfardtéd al thedp§anlchykf was 5
Intermediate 1dRqMadrh. Nagsd): tHeCdd Ware4terBd el thedsdNeht dVhgbrdiad. )rﬁé:&& te Sodium
(1.74 g, 3.,80q) Pé@m%t\%é ﬁheH‘B& Asﬂ'&M‘orﬁ og‘raﬁ?:hﬁ"?l lca 0% )&é@Aéq-))to @f; geUnder N2.
10 After consu ?2% % % hydr‘oc (7.06 g,
3 eq) vas addgp st o A pre P A e Ve
' 1H) 8.72 (m 2H), 644 (s, 1H), 4.74 (m, 1H), 4.40 (s, 2H), 4.35 (m, 1H), 3.87 (m, 2H),
3.78 (s, 3H), 3.77 (s, 3H), 3.36 (t, 2H), 2.81 (d, 1H), 2.78 {d, 1H), 2.34 (s, 3H), 2.22 (s,
30 3H), 1.33(d, 3H).
MS (m/z): 557 [MHJ".

( Intermediate 112
1-{1-{2 6-Dimethyl-1-{2-methyl-4-(methvioxy)phenyl]-2, 3-dihydro-1H-pyrrolof 2. 3-blpyridin-
35  4-yi}-1H-pyrazol-3-yI)-3-{[4-{methyloxylphenylimethyl}-2-imidazolidinone
To a clear solution of intermediate 111 (23 mg, 0.04 mmol) in anh. CH,Cl; (1 mL), at r.t.,
under N, were added EtgN (10 uL, 2 eq), triphenylphosphine (21.7 mg, 2 eq) and I, (21
mg, 2 eq) and the reaction mixture was stirred at r.t. for 2 hr. CH;Cl, and water were
added, the phases were separated, the organic layer dried over anh, Na,S0,, the solids
40 were fiitered and the soivent evaporated. The crude product was purified by flash
chromatography (cHex/EtOAc 1.1) to give the title compound as white solid (10 mg, 46
%).
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et boxycar bonyl -succinic acid diethyl ester (6.04g, 24.5mvol) In anhydrous
CH3OH (20 nl) was added to the solution of free acetam dine and the m xture
was stirred at r.t. for 2 days. The reaction m xture was concentrated to
dryness in vacuo and the yellow foam 15 (8.69 g) obtained was then m xed
with PO 3 (6 eq) and CH3CN (80 m -) and heated at reflux for 18 hours. The
resul ting sol WO ¥PHRHE cooled to r.t. and poured sl owBFTBOYOP¥e/ wat er and
conc. NHAOH with vigorous stirring. The product was extracted with Et OAc
(3x50 nl). TheNMR(iti GRE:)cr Gahide 1HIXT2aEt ZH)wWebe(dwidheds w, th), Bie ik 2HIr i ed over
anh.  Na2SO4, da1l(gered.7are, coNG.ehisr t)etidii (s, Apeuss.(mIhe, TeugeHpisl7ovas purified
by flash 20 chepremtesy amhy4 &izH), 286 @el 1) cliexs, BinAer @; 32, 1181 3h).t | e conpound
was obt ai ned a@s@mzy@bt solid (98%in two steps) NMR ('H, CDCI3): 5 5.85
(m iN, 55(dq, 1H), 511(dq, 1H), 3.61 (dt, 2H), 2.67 (s, 3H. M
(mz): 202 [ M, S Internmediate 114 2-(4.6-Dichloro-2-nethyl-5-pyrim
i di nyl )ethang E |ntderlmaq|tate 113 (4.0 g, 0.017 nol) in anh.
THE (60 nlL), a €Dl BAI-H 1M THF (52.5 nL, 3 eq)

dropwi se. After the addltlon was 30 conplete, the reaction m xture was
stirred at -30%dk@r(1.34 ar3 eghwap agred Pestionuise tosah e QSh (BRAY)1 a4 876, seseNz at  0C and

t he phases 1herAftes eqnavrantion of Tetallie geriusu Scstayidine frdsochiptidea@08 b, i ed) waEt OAc ( 2x50
m -) and the caiddd Ader 28 giandfostisirg thaeresipitatadeNall wesl filear ofuhsolulial?SCU. The

sol i ds wer e fidtiorycado@nslctitie asio detyteser @dy,atscchmoll e abhytilogs CHPO(EOd was

obtai ned as a mighagkddel ko thsolutigh of 8 8Eetamitithe WAGthEl fixtlrd Was difed @ Xt fokep W t hout
further purif 'd‘a 'Tﬂé\ readton NkRire Wab cdablrtrathd toxirthe$i0in (heuo il thedyelldw fobm 2H) . 2. 64
(s, 3H), 1 140 ( ned Mtbﬁemd W%QIZO(EIMé]aq) éd&tc%&ﬁ%o%ﬁa a:]-n&ﬁeated at

4, 6 bi chl oro- 5 § ﬁl]hélur 'Tﬂ?tr%x &MJnon was coozfa tq_rt and Cj:iaured slow inta

di met hvl | si | viPox
i nternedi ate 17 25}(( apd Z ?lﬁsgrﬂ Tﬁ\h‘fo Td'ﬁ" r?gt;a Oﬁﬁnder N2,
were added i m g@9dng (chﬁ“b‘"f °é9ﬁ‘5“ extragls (WA AREER L iyt dE‘Fﬂ B'feird‘é (6.35 gr,
2.8 eq) and 7Hr-SPpStersUPEd SpREtrAadUP EverE) WD Desisapib 928 Ryrifisd o Azsh04/ 001350
DVAP (cat ak{t i ehrametpgraply. (sﬂrqweg%owwﬁmc\ﬁ&’é Hei title spmpaund wes oplgined 8s Ar . Et OAC
(100 L) and s#dw sobid (98UCIO €8I N -) were added and the phases were

separ at ed. TheNMR (ENCRCH):ay 885 wasH), Sveis(teg dHWE 1 h(dg,atiH), 21 (), 2(67%4,68).m -) and
dried over anhwms MNa2Sede (Mfhigcisol ids were filtered and the sol vent
evaporated. The crude conpound was purified by flash 5 chromatography

(silica gebg c,lﬁigpﬁ(elgda@%w 1) to give the title conpound as a clear oil (4.6
g, 95%. NWR (5] 1 et H;' 3.12 (t, 2H), 2.66 (s, 3H, 0.85
(s, 9H), 0.01 ) -1, VHJ' 10 Internediate 116

To a soiution of intermediate 113 (4.0 g, 0.017 mol} in anh. THF (80 mL), at -78°C, under
N,, was added DIBAI-H 1M/THF (52.5 mL, 3 eq) dropwise. After the addition was
30 complets, the reaction mixture was stirred at -30°C for 3 hr. A Rochelle salt solution was
then added at 0°C and the phases were separated. The aqueous layer was extracted with
EtOAc (2x50 mL) and the combined organic extracts were dried over anh. Na;SQy. The
{ solids were filtered and the solvent evaporated. The fitle compound was obtained as a
clear oil (3.1 gr, 88%) and was used in the next step without further purification,
35 NMR('H, CDCly): 54.90 (t, 2H), 3.15 {t, 2H), 2.64 (s, 3H), 1.70 {bs, 1H).
MS (m/fz): 207 [MH]*

Intermediate 115
4 6-Dichloro-5-

40
To a solution of intermediate 114 (3.1 g, 0.015 mol) in anh. DMF (100 mL), at 0°C, under
N., were added imidazole (17 g, 17 eq), t-butyldimethyisily! chloride (6.35 gr, 2.8 eq) and
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N-f2,4-Bis(trifluoronethyl)phenyll-6-chloro-5-(2-f

[ (1, 1-di et hyl ethyl) (dinmethyl)- silvlloxy)ethyl)-2-nethyl-4-pyrimdinamine
To a solution of 2,4-bis-trifluoronethyl-aniline (984 L, 1 eq) in anh. DW
(15 nL), at 0C, 15 under N2, was added NaH 80% oil (400 ng, 2.2 eq). The
reaction m xture was stirred at OC for 30 mn and was then added to a

sol ution of i giehfipeuate 115 (2 g, 6 mmol) in anh. DiETAsbb4mdizsp at r.t.,
under N2. The reaction m xture was stirred at r.t. for 30 min. The excess

NaH f
A ves o el 'E%g% “‘fﬁg@-’@fﬁéggagﬁ%g?g A S L o e

with 20 sat. a olids were

filtered and t é’ﬁtr' 8%“ 8' arlt,'o fid ssol’ u¥§i ed by

flash chromatd hg polvegt ég’@f”ate HAR9 EUeRCogRound _wasggurified byTHash | e
conpound wes & 'a?tﬁ@ep wmaaeer' pXEIORC 8:1) g giveythe titgsepmpoungis @ clear @i 3) 1 S 8. 61

(d, 1H), 8.04¢¥¥%)- 1H, 7.86 (s, 1H, 7.79 (d, 1H, 4.95 (t, 2H, 25 3.95
(t, 21-11), 2.N0R ({rs COBL) a}$.86 (0.2FB 3(18 (t, Bri)-2166,(s, 38), 065 {ssYH)6AOE, 6HVE (nml z): 514
[MH) " I ntermegs @iz 320{FfHY- (4- (f2

4-Bi s(trifluoronethyl)phenyl | am no}-6chl oro-2-nethyl -5-pvrimdinvll ethanol
30 To a soldit ijQfmediath Meer nedi ate 116 (1.84 g, 3.58 mmol) in anh. DWMF (30

). at 1t 0 ieomif AR S (ot dmBilly. The Teact i on

m xture was st [ nen drfated with cold sat. aq.
NaCl (50 ni) S ehl'zwgg'hﬂﬁ&%& lné(3x50 m.). The conbined organic

extracts were dried over The sol i ds. wer ltered and the 35

f
col vent - evaporBECRUIoTEE ¢ PE TN AITRES Byl AHEATROME (A B (1.4 or,
98% and qn@eéa'zms@ﬁ@dr&\@%ta%foé&%mgh%a@qkUﬁrﬁwowwm BT o MR (' H
CDCl 3): 6 8. 53¢ fes30 mipjand wasen(agded e sotiorsdf igtesmediaty 11542 g&b po inpph. 4. 06 ('t
21-1),  3.01 (QMF @BmL) 2t B0 ufder N3 Hhe MBctonmiyture $@0 sfiriekiat rt. 49 3pmimThedi at e 118
77 SUBSTI TUTExGSEREH (WaklcireRB) daEoy20 Gvith Gavhe2 8aBGRA MR Badion OhaGe was
742. 4-Bi s(tri fdister airetiDwc) pleephabds- Wer€ Bbparated? theBrqivilc -18yer welé Weshe® whirt pvr r ol of 2
3- dl pyri mgli ngs a-EONQCIS(QIBUHLQBn@EnédrHv@* AMANAES,. ¥l sdiad he@ittordd 454 B! ) in
anh. CH2CI 2 (29 wé\‘{g vapaiieQGrhe c‘i_’i.ldén:gn%ﬁoumwaé"ﬁﬁr RePAARER Chramath él;%yl(smcéf eq) and
met hanesul fongg QSHJ Caset S oo, il o Foll col 18 hERGs Lol gos Stirred

at r.t. for 1

Sombi ﬁggdorThrH“@:‘é‘ggt %‘Ha'@?ﬁyﬁﬂé* @a zsﬁ & B aFh.arhn hﬂﬁ?ﬁ%ﬁ%@é“gﬁﬁmﬁ?“ﬁgfe i
filtered afdl %%7dt 41 v eHp B3 HPRY0-9E=0%k ude product was purified by
f1ash chr omat d4$ @p#ysi¢ 8l ca

Intermediate 117
2-(4-12 4-Bis({triflucromethyl)phenyllamino}-B-chloro-2-methyl-5-pyrimidinylethanol

30
To a solution of intermediate 116 {1.84 g, 3.58 mmol} in anh. DMF (30 mL), at r.t.,, under
N, was added Et;N-3HF (2.4 mb, 3 eq). The reaction mixture was stirred at r.t. for 18 hr. It
was then diluted with cold sat.ag. NaCli (50 mL) and extracted with EtOAc (3x50 mL). The
combined organic extracts were dried over anh. Na,S0,. The solids were filterad and the
35  solvent evaporated. The title compound was obtained as a clear oil (1.4 gr, 98%) and was
used in the next step without further purification.
NMR (*H, CDCl3): & 8.59 (bs, 1H), 8.22 (d, 1H), 7.84 (s, 1H), 7.75 {d, 1H), 4.06 (t, 2H),
3.01 {t, 2H), 2.50 {s, 3H)
MS (mfz): 400 [MHY

40
Intermediate 118
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10 gel, cHex/EtOAc 8:2) to give the title conpound as a white solid (430 ny,
87%. NWR ('H, CDCI3): 6 8.04 (s, 1H), 7.93 (s, 1H), 7.53 (d, 1H), 4.00 (t,
2H), 3.24 (t, 2H), 2.42 (s, 3H. M5 (mz): 381 [MiAr. 15 Internediate 119
2-{4-Chloro-6-f (2.4-d ichlorophenvl)am nol - 2- net hyl - 5- pyri m di nyl } et hanol

I nt er nedi at e 4 g, 6.47 mmol) and 2, 4- dlchloro 06 g, 1 eq)
wer e heated |ﬁ’$%‘§’§{&9 aseal ed vial, at 100C, under ?’@1‘1{5&0@9% J%']A 1:1

m xutre of H20/ I\/EC]-I was added and a vvh|te pr eci |tate was fornmed. The
solids were fI{24Biuloromey ‘ 6.7 -dihdro-3rpvitglef.3-as a white solid
(960 ny, 4%21.%&!5.9{5&12) 332 [M 25 Internediate 120

4- Chl oro-2Z(2. 4-di chl orophenyl) 2. rret hvl - 6. 7- di hvdr o

5H pvrr ol of 2. Be disgution o GlemeedBite H7 94 wig, 0.9 ofnol) it ahnediCat(e0 h10a®60 ng, 2. 87
mol ) in ash. iG] LereHaded Bt:N @12 PCA equandeetiResuiyiehBaaEoBi3Meql. 21 nl -,
eq) and MsCl fd the féhetio? mBuRslvas siRéd 4t €06 hOR. Wakr OMLY Wes WaSade8Plnet 1. t. fo
4 hr. Then Etghl ﬁ&e@w&ksep%ra?éﬁ)m%ﬁuééﬁ@%r %Bdex%rgt@admlt e L Bdouxed for 3

hr. The reaCHQ@mﬂB,a&% g%m\é‘@y?ta Ll iybih 0 net 0% HCI
L e g”'n?e L Sl
THY

d d
vas dri e b A o sy Ref s %ﬁ).d (900

evapor at ed10 ,
quantitative W‘gl(d*) CRRW: hE:84 Fs Ul B8 ©IER 7PR (G KA. 485 263 zél(‘e%")vﬁ 4out
further purifi%#lion. NVR (*H CDC13): S 7.45 (d, 1 H, 7.3 (d, 2H), 4.05
(t, 2H), 3.16MStnzpp§! IMAI'45 (s, 3H). MS (mfz): 315 [MH'. Intermediate 121
40 346- Methyl -1 -f2-net hyl -4- (et hyl oxv) phenyl | -2 3-di hvdro-1 yljaniline 78
SUBSTI TUTESSHEET ( RULE 26) WO 2004/ 094420 PCT/ 1B2004/ 001350 A suspensi on of
internedi ate dméhtgmg 0. 263 mmol ), 3-am nophenyl boronic acid (61 ng, 1.5

eq), Pd(PPh3) é-é(—éthrH:ﬁq 2Q-dlenBfdbhenyliaRolBm&ti-5-Byrili etﬁ’d?lgi 2N Na2C3B8 (3.7 m,
28.5 eq), at under n a m xture o t OH Tol uene (10 M)

Vas heat ed at in}e(?rgecdn ahf %475% dfpaéh%goaglﬁn Biaﬁ eq)l.\?l]egg' eaRa lfhr ed into
wat er . (A]a&)p é ous | ayer
was furt h e>‘?ts? Yy & E’Q "%Z ' ""'ieh 'ﬂ@"&s C}da‘gﬁ'? 4@ extracts
were dried ovdpltepciriag yagde "“efjh@e o5 were {lisred apgt P’t"&‘%\’e vent
evapor at ed. TH®a MegisaliddoRed. p#%) f i ed on an SCX cartridge (100% CH2Cl 2 -r
NH3 (0.5 in MMSHIR):88IMbn a MEGA Bond Elut silica cartridge (CH2CI 2/ MeOH
95:5) to give the title conpound as a white solid (91 .ng, quantitative
yi el d). 1025N|\/Rtgrmﬂ|at O-d6): 6 7.18 (d, 1H), 7A9 (t, 11i), 6.87 (d, 1H),
6.81 (dd, 11- klhordr bA : 8-k Doyrrdiol Bd Abdimidhk- 1), 6. 41 (s,
1H), 5.18 (bs, 2H), 8 (m 5H) 315(t 2H) , 22(s 6H) .
To a solution of jntermediate 119 (960 mg, 2.87 mmol) in anh. CH,Cl: (10 mL), at 0°C,
under Ng, were added Et:N (1.21 mbL, 3 eq) and MsCl (0.5 mi, 2.3 eq). The reaction
30  mixture was kept at r.t. for 4 hr. Then E;N (0.6 mL, 2 eq) was added and the mixture was
refluxed for 3 hr. The reaction mixture was diluted with CH,CL and washed with 10% HC!
{15 mL). The organic phases were separated and washed with sat.aq. NaCl. It was dried
( over anh. Na;S0,, the solids were filtered and the solvent evaporated. The title compound
was obtained as a white solid {800 mg, quantitative yield) and was used as such in the
35 next step without further purification.
NMR ('H, CDCly): § 7.45 (d, 1H), 7.3 (d, 2H), 4.05 (t, 2H), 3.16 (t, 2H), 2.45 (s, 3H).
MS (mlz): 315 [MH]".

3
r

intermediate 121
40  3-{6-Methyl-1-[2-methyl-4-
yhaniline
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M5 (nfz): 346 [MH'. Internediate 122 15
N- (2- Chl or oet hyl ) - M (346-net hvl -1 -f 2- et hvl - 4- (et hyl oxv) phenyl | - 2
3-di hvdro-1 H pyrrol of 2, 3-bl pvridin-4-yl}phenvl)urea To a sol ution of
intermediate 121 (91 ng, 0.26 nmmol) in anh. THE (3 nL), at r.t., under N2,
was added 2-chl oroethyl isocyanate (51 L, 2 eq). The reaction m xture was
stirred at r.two2@0f¢p 2 hr. It was evaporated to dryhREEB2W#HH1Ihe resi due
was purified by flash chronmat ography (silica gel, cHex/EtOAc 7:3 ->
Et OAc/ Et 3N 1: 0AGZ3pehsiongbf\ierinB®até Bt(io® m@MQWI)%a@an&%oﬁﬁic'aﬂld((6113 4 ny,
97 %9 . NWR (' ng d’@F‘Ph 1 (80 M@ 0(1%q), 1BB 8?ng6@1éc§enc1t|l) Na2 7(rm 233.1'1) 7.14
(d, 1H), 7 05 écﬁ) tl under 2, a ¢4 mnx@uré‘&faa@ E?(ﬁh ne(110 3.75 (m
28 2 S (<. o
z
- (6- met hvl - % st‘ﬁer?s‘i'r{l’ H‘?‘g o ‘?ec‘ S' ye Wf'si ?i% ° ﬁlddW*H‘ 'i‘oﬁ? 1f“r'l%‘r’ofz 3- 30
bl pvri di n-4- vl eﬁéﬁgﬁ %%gﬁrtliafidfh@niw%wwunﬂeg - @j;?;g@?{%ﬁ; q_'@%l(a Ony, O0.52
mol ), 5nethy | g (108% Ghhely)y» k2003
(150mg, 2. leq) NANCN mdﬁeﬁ?gﬂ P op aldESie B%ﬁé@éggﬁaﬁﬁftme (CIRLYMePH By Jo i n anh.
NVP (1 nl), \Naswmb;aimp_omw‘ﬂhﬁasq}@(%mg #ROit{BOyiet). ) was then 35 added and
the sol uti o exMRAtt BUSAId)hs TH@] W),(73626 1l 6.37, (d. T 6cngadiine), b.agex 1was dri ed
over anh. Na28@d (¢, bines.s0k) 3, owens 17), biemedHand bl ol em)s2.ewaggr ated in
vacuo. The crugg mpzprmpmm? thus obtained was purified by flash
chr omat ogr aphy (S|I|ca gel, cHex/EtQAc 9:1 -* 3:7) to give the title
conpound as a Wi bh&isoldd (60 nmg, 33% . NWMR ('H, CDCI3) 7.15 (d, 1H); 6.85
4

Eg é::?) 6. 1%2 M’ y %'net- n?e‘tﬁ iph 2H)8; ::/571
(Mz): 350 EET (RULE 26) WD 2004/ 094420 PCT110200
40 01350 Internediate 124 N Chl

roet hyl )-N -( 17{’63??@{%91'-!33&-"&221&53—?{%1 g% Zeatiedd inoapd) Bivdd o) ard. endaiAbr o- 1H-

pyrrol o] 2. 3- bl pgs ddtiet 2-higrogthyl ispeyanale, (A1 ply. 2 ggloThe3eadignumisaresva¥ gtirggdgibitut i on of
intermedi at2® 128 % 60 iygywasOedporated)th drymesnland D resiBuerivias prifi@Cpy Utaster N2,
was added 2- chlcmbastbdiyphy i (skea yenaHesgtOAR me«) ECaRN andz2it begiveehe titleon m xt ur e
was stirred alcorhpdund 4sQFwhk&sdna (11,’5‘12%_(912’@/0”’“ vvas t hen added and the sol ution
extracted withy chloans&ag)l@sﬁrh s ﬂThﬁsg?(@ rﬁrmmﬂ (€XHh,a%5%, s dried
over anh. NaZS §9,11 {dgs]H)\@qr?I Iggr(ﬂ é SQLWQH? 36%_' rat ed in
vacuo. The e|5 u puriftied on an CX cartrl dge ( t hen
0. 05 M NH3I ,he t|tIe corrpound as a white solid (30 ng, 40% .
MS (m z): 455 "-"

Intermediate 123
5-Methyl-1-{6-methyl-1-[2-methyl-4-(methyloxyiphenyl]-2,3-dihydro-1H-pyrrolo[2,3-
30  blpyridin-4-vi}-1H-pyrazol-3-amine

A solution of intermediate 5 (200mg, 0.52 mmol), 5-methyl-3-aminopyrazole (200 mg,
( 2eq), Cul (285 mg, 3 eq), K.C0y {(150mg, 2.1eq), N-N'-dimethyltranscyclohexandiamine

{213 mg, 3eq) in anh. NMP (1 mL}, was heated at 150°C for 36 hr. H>O {50 mL) was then
35 added and the solution extracted with CH,Cl, (3x25 mL.). The organic layer was dried over

anh. Na,S0O,, the solids were filtered and the solvents evaporated in vacuo. The crude

compound thus obtained was purified by flash chromatography (silica gel, cHex/EtOAc

9:1 — 3:7) to give the title compound as a white solid (60 mg, 33%).

NMR ('H, CDCl): 7.15 (d, 1H); 6.85 (d, tH); 6.75 (m, 1H); 6.45 (s, 1H); 5.48 (s, 1H); 4.74
40 (s, 2H); 3.71 (s, 3H); 3.23 {t, 2H); 3.12 (t, 2H); 2.20 (s, 3H), 2.11 (s, 6H) 8.

MS (m/z): 350 [MH]".
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intermedi ate 125 15

1- Acetyl -3-f1-(144-f(difl uoronethyl)oxyl-2-nethyl phenyl | -6-net hyl -

3-di hydro-1H pyrrol of 2, 3-bl pvr(din-4-yl)-1

H pyrazol - 3-yl | -2-im dazol i di none To a solution of internmediate 29 (2.87 g,
4.63 mmol s) in anh. DVF (80 nlL), under N2, at r.t., was added NaH 60% oi |
(0.240 g, 1.2 WQMMOPKAESreaction m xture was stirred atPGTIB2004RS0 520 10 nin,
then the flask was seated with a rubber septum CF2Br2 (2.5 nL, 6 eq) was
added and the mextagiae 13¢ated at 60C for 3 hr. The m xture was cool ed down to
r.t., quenchedn(mChifrogiag).Nag-{6-MatH@G32-aathvieinbBgd:Qpbhavivi-b 3GH&b 2H{ 1x50 nL). The

organi c |ayer @MM{MWa and dried over anh. Na2SQ4. The
solids were filtered and the solvent evaporated. The resi due was purified
py f1ash chieoms QasaBi: ifhieate 35 essﬁqgg@i 1mr%ol§r( %%M% %> ulg o1 ve 554

mg of a crude gONpg éh% fehiofoefiil o gcn

re-purified by fr E F %h ‘?Cig ga&ﬁ%(gﬁa eﬁultlng
fractions (173tlrr )a YI'E "o { Bp LAY &g,

chr omat ogr aphy “{'&{| ?"83 )slThe ‘“Rﬁ:‘@? ci5 wap grieg |°\‘i%faf‘ti‘1é"at §¥pound (76
my, 3.49% as aveiitesedsagp ihg solxpns e(vanqrateémasyo The wmrwct “EE'HPU”ﬁ?d fzean(dd 1H),
7.1-7.0 ( m103HBCX GarBigaq £H-Alkthen @.0544 NHy/MaBH) to g8 the tilg cémpourd-hs a whiB3 (t, 2H),
3.53 (t, 2H), =20i6B0(wy, 4BAi ), 2.40 (bs, 3H), 2.31 (s, 3H). 80 SUBSTI TUTE
SHEET (RULE 26Ms\zR@8me94420 PCT/ 1 B2004/ 001350 EXAMPLE 1 Synt hesis of
conpounds of general forrmula (I1), -wolr'l RI1 N inwhich5Yis -CR7;
Wis a W deri y@drhdtfste 124Rd, W2 R, 0 z is a pyrazolyl, phenyl, pyridyl,

pyri m di nyl s t hagQl 8. dRfdMRldnéHyRRA 2R apgéﬁbn.é-rJe@wﬂiEdMn(ﬁ%J NN 10 mis an
| nteger fromO0 riojof2,3-t n5|§-4| -?l!f—é-fg f"-vﬂ[—i—i Mg R'QO Bxanpre I-1 1-11-f

J.

1- (4 Met hoxv- 2¢ nETny - -1

H pvrrol of 2. 3-bl pvridin-4-yl| - g H-pvrazo- v}|mdazoI|d| onelna
seal ed vl al, at'®p Splution gfipigimegiate 29 (,67g. ﬁ@aﬂ‘"lolﬁb@taﬂ'érmf (P%F"I%H?d&f@z 8 (60 ny,
1158 nmrel ), r.t., was added NaH 60%/oil (0.240 g, 1.2 eq). The reaction mixture was stirred at r.t. for

20 19 min, then the flask was sealed with a rubber septum. CF;Br; (2.5 mL, 6 eq) was added
and the mixture heated at 80°C for 3 hr. The mixture was cooled down to r.t., quenched
with sat.aq. NaHCO; and extracted with CHRCl> {1x50 mL). The organic layer was washed
with sat.aq. NaCl and dried over anh. Na;SQ,. The solids were fitered and the solvent
evaporated. The residue was purified by flash chromatography twice (silica gel, 2.5%

25  MeOH/CH.CI,) to give 554 mg of a crude compound stifl contaminated by side products. It
was re-purified by fraction lymx chromatography (M+H= 483) and the resulting fractions
(174 mg), still contaminated, were re-purified by flash chromatography {(silica gel, 2%
MeOHICH,CL,) to give the title compound (76 mg, 3.4%) as a white solid.

NMR ('H, CDCl3): 6 7.93 (d, 1H), 7.23 (dd, 1H), 7.1-7.0 (m, 3H), 6.63 (s, 1H), 6.54 (t, 1H),

30 4.07 (m, 4H), 4.03 (t, 2H), 3.53 {t, 2H), 2.63 (s, 3H), 2.40 (bs, 3H), 2.31 (s, 3H).
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Cul (6 ng, 0.2 eq) and K2COB8 (4.5 ng, 2.5 eq). A solution of dodecane (14.3
AL, 0.4 eq), trans-cyclohexanediamne (14 M., 0.6 eq) and internedi ate 8
(48 mg, 2 eq) in anh. NW (5 m-) was added and the reaction m xture was
stirred at 130C for 3.5 hr. It was then 20 cooled down to r.t. and poured in
Et OAc/ H20. The phases were separated and the aqueous |ayer was extracted
with Et OAc (ZXYBZ‘?‘?ﬂﬂg“z%e conbi ned organi c extracts wePeBg{R¥byer anh.
Na2SO4, the solids were filtered and the sol vent evaporated. The crude
product was purified by flash chromatd§¥eiFhy (Et OAc/cHex 6:4, then 1:1, then
3:7) followed by an SCX c@yitndsdgicofnb086 dvpéotdral folaim ()M NH3/ MeOH) to give the
title 25 conmpound as a white solid (34 ng, 53%. Aternatively, to a
suspension of Cut (8 ng, 0.02 eq) in pnh. DWVF (1.8 nL), at r.t., under N2,
was added (1R, 2R)-NN=di net hyl -1, 2-c ranedr am ne (90 ng, 0.3 eq) and the
bl ue solution obtained stirred at rljlt for'l 5%hr. Internmediate 8 (0.80 g,
2.5 eq) and K2C03 (0.87 g, 3.0 ¢ were"lfadded foll owed by internediate 92
(0.7 g, 21 mol) in anh. DMF 30 (1.8 m-R. The resulting m xture was heated
at 125C for 30 hgwhidhe m xture was cooled at 60C and water (10 m-) was
added dropwgse. yThe suspengigg.was stirred at room tenperature for 1 hr and
the white precipjtate was gﬁg‘} Fé%\%nd washed once with a 1:2 81 SUBSTI TUTE
SHEET (RULE 26) WD 2004/ 09 }' B2004/ 001350 mi xture of DVF/ water (10
m.), then twice with water The collected solid was dried at 80C
for 24 hr. The crude solid\x’%s”-obtar ned was dissolved at r.t. ina 9:1
m xture of CH2C 2/ MeOH (10 ). The soluti on was filtered through a carbon
pad and the cak washed w Lt razo | ﬁa nJ ng Ol I&l |¥ (20 nmL) was
added dropwise &t r.t., the gy uPt & s ds@k‘ml R fegy ?" ndi ng for 2
hr, ifiltered and washed wit (RS,'I*F!’ \Nom Nect d solid was dried at 80C for
24 hr to obtain the title #as a white solid. Exanple
1-2 10 1-f 1-f 1-(4-Methoxvi2- phe “hyl - 2.'3-di hydro-1
H ovrrol of 2,3-bl pvri di n- 4- i anrlnte é 3 vII-3 met hvti m dazol i di n-2-one To
a sol ution of exarrple1(28 t m-r‘P in anh. THE (1 nL), at r.L, under
N2, was added KOx-Bu (5 n‘ﬁa" e@%{)fm'gr%o he reaction mixture was stirred for
15 min. Methyl lodide (6 L, 2 eq) was then added and the reaction m xture
was stirred atM’thbr 3 hr It was 15 then poured |nto EtOAc/HZO and t he
phases were seffia4 Y VIR A=A e] S MAC (2x20 i)
and t he conbi nm_mmﬂmm&mre dri ed over anh Na2804 The solids
were filtered ancketibeviddiv.eninde Wa pa mikiatiogeaeinemidiate R (6almg 0. 15asmopur i f i ed by
fl ash chromat ogiaehy, [(@éd)iaﬁcﬁija (4.5l /sy DAGoIdtioh bf adae@hygo.tshe d.4 &)e conpound
as a yell ow sobhg of GonBRhneddife (143 BXAAPAR iderdediatt & 3‘% 2 aq) in anh. NMP
4-Dichl or OphenYé |)1L) ag%EéBﬂ and e rgécw&uéuiagyﬁeg P ST I?;@H' lp\lv& tﬂenyl I-1H
20 cooled down to rt. and poured in EtOAc/HO. The phases wers separated and the

aqueous layer was extracted with EtOAc (2x10 mL). The combined organic extracts were

dried over anh. Na;S0,, the solids were filtered and the sclvent evaporated. The crude

product was purified by flash chromatography (EtOAc/cHex 6:4, then 1:1, then 3:7)

followed by an SCX carridge {100% MeOH, then 2M NHy/MeCH) to give the tifie
25 compound as a white solid (34 mg, 53%).

Alternatively, to a suspension of Cul (8 mg, 0.02 eq) in anh. DMF (1.8 mL), at r.t., under

N;, was added (1R,2R)-N,N-dimethyl-1,2-cyclohexanediamine (90 mg, 0.3 eq) and the

blue solution obtained stirred at r.t. for 1.5 hr. [ntermediate 8 (0.80 g, 2.5 eq) and K:CO,

(0.87 g, 3.0 eq) were added followed by intermediate 92 (0.7 g, 21 mmol) in anh. DMF
30 (1.8 mL). The resuiting mixture was heated at 125°C for 30 hr. The mixture was cooled at

60°C and water (10 ml) was added dropwise. The suspension was stirred af room

temperature for 1 hr and the white precipitate was fillered and washed once with a 1:2
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pyrazol -3-vl }i m dazolidin-2-one To a solution of internediate 37 (25 ny,
0.062 mmol) and 1-(1H pyrazol-3-yl)-2- 25 im dazolidinone (18.8 ng, 2 eq) in
anh. NWP (2 nlL), at r.t., under N2, were added K2CO3 (26 ngy, 3 eq), Cut
(1.2 mg, 0.1 eq) and (IR 2R)-di am noet hyi cycl ohexane (2.9 ng, 0.3 eq) and
the reaction mxture was stirred at 100C for 1 hr, at 120C for 1 hr, at 150C
for 1 hr andw@208®8@%or 2 hr. The reaction nixture WaSTRA¥RENE0| ed t o
r.t., then partitioned between EtQAclsat.ag. NaC (100 mJ50 nlL). The phases
wer e separ at edhixiunel of BEF/gateo1g ant. dhendyies witawatelr (1@ chLbVibe celietied MA@ 3EX, t he

sol i ds wer e f idHiddeat 8AFC fert2e hs Fhev@uie seliddtpe pitbiedt waadidsdiviee atotude opmeduet was
purified by floRSHOrLMeOmatOGILATHY sdidibl wasrigel thraige %/chibeipad2ind)the ée gi ve t he
title compoungadeditiHetsBms Sdier: (§ @mDDHeplHH: (20513 WS Bddba drodwise at rt., the
1-(1-(1-12.4- Bigfitd lstbé’r%ﬁ’%E hott! XRBRE Yo 12~ 1B iMelel Yha Yastiol | i MidHL The

Hpvrrol of 2, 3, Qle%&h Hufas %r\ég F&éﬂ (H'OPYJ iﬁ%@%b’ta% H}tfa%m‘nﬁg{_@@ﬁ brig! iya/r]%s To a

sol ution of |ntv§;| q&a e
under N2, éded ani sole (61 L '3 eq) and the reaction m xture vvas

stirred at 800 for 2 hr. The solution was concentrated In vacuo. The
resi due was diﬁ’i%m%%llanth CHZCI 2 and washed w th 40 sat. aq. NaHCCB The
organi ¢ | alfer A {9 hlpignyl)-moetinyh2, 3-difsiras H-pyelolRartipvidin-dui-ed  and t he
sol vent evaporiAtbzrs timidazplidinetonaas purified by f1 ash chrorrat ogr aphy
(CH2CI 2 -> cu—lmazbmfmm(m 0o.\0ed5tmiveolitin arheTHFo[Tportr.a ander Whiwee sol i d (80
ng, 84%, 82 aHRFKBUTEMGHERY ardMid rEaci®) midide 20 4@ A 20mIRCNIéthyB A4/ 001350
Exanpl e 1-5 144 uf b éf whaly the® %iced aRethb ydaplaf Mitltire Gad @By bt rd. f3rﬂhh\’cd»fa@ 1
H pyrrol of 25 3+ %Megllrﬁo £10HH,0 %nd“tt@\bl‘@séé)lwen% Mbarated. ik q%@béﬂ 5 To a
sol ution of e 43 “ﬁem) ergam.eda? aarefaffagé el o %i’)’ at 0G,

h i

under N2, wasg,

k 9.&9"” 5ty g JNE AR LIGon i Xt ure
o e @%f’f‘ E‘f 2 Jsg P |
ﬁfesé'v;[aﬁra? Y 'e'%ﬁé ?Sé‘s‘ihE?U‘é“"g "mﬂ ég%ga ﬁ .§°| hyor

was washed wi t3 aggwsg'd RIH'F‘IC%? 2x20 nL) and dried over anh Na2SO4. The
solids wer&@filtered and the sol vent evaporated. The 10 crude conpound was
purified by flExenplehdomat ography (SI lica gel 100% Et CAc --> 5% MOH Et OAc)
to give the titid Mu--u‘ul nobhers bty 203 i 16} FHeRAVIFtBANpl e 1-6
1- Acetyl-3-(1 :hﬂdhzdhain-nmndnyl 4- f| net hyl oxv)phenvl | -2, 3-di hvdro-1
H- pvrrol of 2. 3- Tc>15 d@lupofr lodr riferfledidtd 31 HeP Viiga D@62 Fnrd!) antt |11(r1rdﬁ,z&bv.3iyl)tmne To a
sol ution obs emﬂpio@dnﬂané?- r?ae 6) iPEhh. RIP k2 mi)Nat 30 NuinddMz, vietdadiibd k,capt - t,
under N2, —wa 2@#&%‘ LQQ Ih@@ﬂana@mﬂm%mmemy aonre%st@ @rrhg Jture was
stirred at r. t actl §re& Qqua oﬁ%h schloride
72 L, 2eq) t OC for
( éxd "The tio ur was {lpen ooegé (Zdﬁ rt% e@
15 mn(a V\/(’Iltwg ﬁf gnﬁggp%g f DF %1- vvasthen
poured into Et RSP AP
30 organic Iayerwas dned over anh, Na,80,, { esohds were filtered, the solvent evaporated
and the crude product was purified by flash chromatography (silica gel, cHex/EtOAc 2:8)
to give the title compound as a white solid (2 mg, 7%).

Example 1-4
35  1-{1-{1]24-Bis{trifluoromethyl\phenyll-6-methyi-2, 3-dihydro-1H-pyrrolo[2,3-bipyridin-4-yii-
1H-pyrazol-3-yl)-2-imidazolidinone
To a solution of intermediate 81 (120 mg, 0.19 mmol) in TFA (12 mL), at r.i., under Ny,
was added aniseole (61 pl, 3 eq) and the reaction mixture was stirred at 80°C for 2 hr, The
solution was concentrated in vacuo. The residue was diluted with CH;Cl, and washed with
40 sat.aq. NaHCO;. The organic layer was dried over anh. NazSO,, the solids were filtered
and the solvent evaporated. The crude product was purified by flash chromatography
{CH,Cl; » CH,Cl/MeOH 95:5) to give the titie compound as a white solid (80 mg, 84%).
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organic | ayer was washed with sat.aq. NaCl (2x20 nL) and the conbi ned
aqueous phases extracted back with CH2Cl 2 (2x20 m -). The conbi ned organic
extracts were dried over anh. Na2804, the solids were filtered and the

sol vent evaporated. The crude conpound was purified by flash chromat ography
(silica gel, 2.5% MeOH/ CH2CI 2). The title 25 conpound was obtained as a
yel | ow sol i d WO3E94MY4208499 Exanple 1-7 PCT/IB2004/061350
1-(1-(1-14-(Ethyl o) (v)-2-net hyl phenvil -6-nmet hyl -2, 3-di hvdro-1

H pyrrol 012. 3-bl pvridin-4-vl}- 1 H pvrazol-3-vl)-2-imdazolidinone 30 To a
solution of iBtepkrdi ate 30 (5 ng, 0.011 nmml) in an anh. 3:1 m xture of
MeOH CH2CI 2 (i{tdtya-H -24methyimed @y 6-Nghvi-dastingdioled p BB hORinAl- 5 eq) and
the reaction 1pbuiAdFBviMBRidEdiGed at r.t. for 1 hr. The sol vent was

evapor at edsanth 4 Butio® & Saifpi ¥ (13f k8o 8 mridas shnc Bl SeLaRMyec( Mag#- BondEl ut,

28?. . 3gHeE§/a i @éscadhe&égaﬂg WBHYE, (1 5RLS d) Bnd FORBRHD AR vineTihreda08% a5 @ whi te

1-f 1- (6- Met hy{spiﬁr e H( mf')“z’f’sfsk(:‘f‘y adc{eﬁ Tpd }hﬁs nts en:v t%lte %e l&SIP‘Ue dr o- 1
H pyr r ol of 2, 3%3%F HC' ‘ﬂd ® ?—Eaé'{?rﬂ"fo\“’ Eaci ??F%/ f e To a

sol ution of it Eﬁ é’f’%""‘g ff’m Wdprese fisisd png thegmveafrﬁ‘faposa@ Mkt ure of

40 MeOH CHPCI Fuqercoippundayaspuified by, “"rchmatomya{al&éaelcémmss»r’é@ 5 eq) and
t he reacti on MaPWEIRAS) paive the itterooripound as & yelldwogoli(Bhimg, 5FPk¢ sol vent was
evaporated and the residue purified by 83 SUBSTI TUTE SHEET (RULE 26) WO
2004/ 094420 PEdkirpB20D4/ 001350 fl ash chromat ography ( MEGA- BondEl ut, 1 gr,

cHex/ Et CACc 1. Lacdt@3q1-36omdthe 112 hdiigl- L @RPMASbhekvE-2 B-difdrod A-YfoldS 3.2 white solid.

EX?Inpl(g i—/-b tgth idi -1H-pyrazol-3-yl -2—imlda20lidrnone | Ll 2._,§ h dro- 1H o
- - - y s V. \Y \
rroliof 2 3- bl YJ %g% o ( Vi E,I gﬁ;{) BW ?t mé Roqefor a solution
of internmedi ate was
added ani sol em("Z%fg’ag:%e" %?eg %d%ﬁ% %@%{' 3H*L§';% d and
heated at 80CPgn mixiyse was Sf' Fé’ﬂ"‘ecPé%ﬁ"tﬁt%f"Fmetd) a“d'F#%ﬁ %%0 evapor at ed

and the reAct Min'tmes thepPovias ‘“EOEt%'F’W #9. HE B dhanphapesCHPEReeEiRd. Bie.  NaHCOS.
The phases weprganie @agravasdwashell witfesapagaiaCt (2khyw) aohthevwoshived wivehussat . aq.
NaCl (2x10 mlphaséd exteasediractesithdiiet!, @xdo. mUNTDSCmbirel ergait extiacts weredridd | t er ed and
t he sol vent evapanat RSO esliddepRr dies tannake povenf b@gorlated f Tias brude

chr onmat ogr aph¥oenigsind vies ptled biSte i EnddmRighip@hsifea hell D59 MEGHITMECI) | Thk @tlecOMPouNd  as

a white S:.%' | Gorkpbihil WH obER2A as alyaiolsaiiRi 90 mky, 843)
3- Met hyl - 4-{6-net hyl - 4- f 3- (2- oxo- 1- i m dazol i di nyl ) - IN- pvrazol - 1-v11-2

3-di hvdr o- II—I—EQE}HEqI_pr 3- bl pvridl n-1-N) benzonitrile

1-(1-{1-[4~(Ethyloxy)-2-methylpheny!]-6-methyl-2 3-dihvdro-1 H-pyrolof2,3-blpyridin-4-y[}-
1H-pyrazol-3-yI)-2-imidazolidinone

30 To a solution of infermediate 30 (5 mg, 0.011 mmol} in an anh. 3:1 mixture of
MeQH/CH,Cl, (1 mL), at r.t., under Nz, was added Cs,CO, (18 mg, 5 eq) and the reaction
mixture was stirred at r.t, for 1 hr. The sclvent was evaporated and the residue purified by
flash chromatography (MEGA-BondElut, 500 mg, cHex/EtDAc 1:1) to give the title
compound (2.3 mg, 50%) &s a white solid.

35
Examgle 1-8

blnvrldm-4~vi) 1H-pyrazol-3—yj] -2-imidazolidinone

To a solution of intermediate 31 (11 mg, 0.023 mmol) in an anh. 3:1 mixture of
40  MeOHICH.CI; {1 mL), at r.t., under N,, was added Cs;CQ4 {38 mg, 5 eq) and the reaction
mixture was stirred at r.t. for 2 hr. The solvent was evaporated and the residue purified by
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To a solution of internediate 51 (120 ng, 0.23 mml) in TFA (15 nL), at

r.t., under N2, 20 was added anisole (75 L, 3 eq) and the reaction m xture

was stirred at 80C for 1.5 hr. The solution was concentrated in vacuo. The

residue was diluted with CH2Cl Z and washed w th a sat.aq. NaHCC3. The

organic |l ayer was dried over anh. Na2SO4, the solids were filtered and the

sol vent evapomax2ed9fite crude product was purified onPERE3EEE tri dge

(CHCI 2 --> CH2CI 2/ MeCH 95:5) to give the title conmpound as a white solid

(58 ng, 639 . 2R 2nieM WédA BondElut, 1 gr, cHex/EtOAcH to give the title compound

1-(1-{6-Methyl;] 5%?9%? tidsdidHF pvrazol -1 -yl ph eny AR 7.3~ @1 hvdT o- 1H ovrrol o

f2 3- blpyrldln-- H-pvrazol - 3-yl) - 2-im dazol i di none To a sol ution of

i nternedi ate 0. 169 nnDI) in TFA (2.0 nL), under N2, was 30 added

ani sol e (184 as stlrred and heated at

80C for 2 ®hr - ;e , - digelét-pugllddat ed and t he
R\ ‘ etk s CH2CI2/sat aqg. NaHCCB The phases

wer e separ at ed‘oarﬁalumﬁ@fm@gmﬁaﬁe:_ﬁ @%ngﬁa%?mﬂie@TW {30 mbit urslgr NAwes  ( 2x10

m). It was drided aosae (2801, 10Ne) 8Dhe tehaiospixiutsvas alered afd heated etBoARIr t he

sol vent evaporak.etwasThe cooleddowdrto dLAFAwWaS epEporated @t By rdabts ixidre was

chr omat ogr aphyarfignbd Setwedf CH,CHEACAa2NAVRST ﬂépﬁaseé Rer8 bdfBratdd@nd inb lo@am@ nmpound as

a white soli dl érKJas mshegeﬁfﬁ sat 4209 &xforrh3. it was drled over anh Na2804 the sol

4- (6 VBt hyl - Aoedd frgreXfhial nd %apgﬂ ! Y pRgR whs YLl %Tﬂ fvdro- 1 ov

52

rrol of 2 3- 40 [ i'tr asolutlon
cpr% !-‘.:'ﬂICX Me UE%SO% &w%zmeet grggoundlas , Was added

of i nternedi at eldgﬂ
ani sole (133 P, P9 and the reactlon m xture was stirred and heated at
80C for 8% SUBSTI TUTE SHEET (RULE 26) WD 2004/ 094420 PCT/1B2004/ 001350 2
hr. (1t was thé&XRRl-iy down to r.t., TFA was evaporated and the crude
product was diMeyg-1p-mg 115 ) d 3 A 4
CH2Cl 2/ MeOH am L BDIPyr to glvethetltle conmpound as a white
solid (55 ng, T8@%plutidn dfmgécmtééﬂﬁzo mg, 0.23 mmoi) in TFA (15 mL), at r.t., under Ny,
1- (1-{ 1- 122¢ Diylatl @ddea@hibord X748 1 neédn whaomy Jepktiom yixturdwarastinod 2t 80 Bi hy e o- | Hpyrro
| of 2 3- Dbl pyritge Ebttfhbt)/\lvz}s o%nddnpafédamca@-rwe%sg&ewas dRE@witcA@Lnd Raghed Ol UL i ON Of
internediate Gy (1o f }Qﬁi«:& Pre2ordiR idyer Was il bvér Hin) Na%b,thetsuh

dnd

gg?egqanl soleg &\é pbrate erhe% u%& PB%%&@ lﬁ[ dWR 2 3EXch ‘f?g\r/ago?;t ed
to dryness, 'II\'lﬁ éngﬁ’g g%r ';Dlgé%l 8‘3]3 %Bd“%f#\%—lé}/ MeOH) to

gi ve the t#1e conpound as a white foam(7 2 ng, 47 % . Exanple 1-14 15
4- (6- Met hyl - 4-Ex&0Rl91-3L . 1. |mdazoI|d| nyl) - 1H-pvrazo| 1- vII-2 3-di hydro- 1H py
rrolor2 3- bl Pui{Giethyid-{2 phe oI2.84

btnvnd!n-4~vl}—1H-ovrazol 3-yl)-2- |midazolldlnone

To a solution of intermediate 54 (95 mg, 0.189 mmol) in TFA (2.0 mL), under N,, was
30 added anisole (184 pL, 10 eq) and the reaction mixture was stirred and heated at 80°C for
2 hr. It was then cooled down to r.t., TFA was evaporated and the reaction mixture was
partitioned between CH.Cly/sat.ag. NaHCO;. The phases were separated and the organic
{ layer was washed with sat.ag. NaCl {2x10 mL). It was dried over anh. Na,S0,, the solids
were filtered and the solvent evaporated. The crude product was purified by flash
35 chromatography {silica gel, CH,Cl:/MeOH 95:5) to give the title compound as a white solid
(77 mg, 99%).

Example 1-12
8-Methyl-4-[3-{2-0xo-1-imidazolidinyl}-1H-pyrazol-1-yl
40  bipyridin-1-yl}-3-{triflucromethyl)benzonitrile
To a solution of infermediate 57 (70 mg, 0.122 mmol) in TFA (2.0 mL), under N;, was
added aniscle (133 b, 10 eq) and the reaction mixture was stirred and heated at 80°C for

-2 3-dihydro-1H-pyrrolo[2,3-

84

SUBSTITUTE SHEET (RULE 26)



To a solution of internediate 63 (115 ng, 0.19 mml) in TFA (12 nlL), at
r.t., under N2, was added anisole (61 L, 3 eq) and the reaction m xture was
stirred at 80C for 1.5 hr. The solution was concentrated in vacuo. The
residue was diluted with CH2Cl 2 and washed 20 with sat.aq. NaHCGO3. The
organic |l ayer was dried over anh. Na2SO4, the solids were filtered and the
sol vent evapor ¥4 crude product was purified on PEATEEROUAY: i dge
(CHCI 2 -t CH2Cl 2/ MeOH 95:5) to give the title conpound as a white solid
(52.9 ng, 59%hr. I2admanpbdiedldodd to rt, TFA was evaporated and the crude product was
g 5|t Ev:j 4- {1 EL rRéy e%mﬂ?a%n (S;Zeb snxocakajgm imzf}iﬂamw%»wmxéﬁ@h 'ﬂqenv2|1d\ig 2 f

vdr o- e To a solution o

E%NM H‘? og&e _BMEF)_@E ¥ amsmng EQ%J

i nt er medi ate 66 r.t., under N2, was
added ani s g eq) and the reactlon mxture was stlrred at 80C for 1

hr. The 3 1.1 S G nf_gnt raf eg in vacuyo Q esidue was diluted with
CH2Cl 2 and vva - 'W MO peggyiphispyl o el dedinvdia- I Hpyololed-ed over anh.
Na2504, the sdiRvedn-4od ge-Imidazoidinone o oI vent evapor at ed. The crude

product was pJPlafﬁO@HOrb?fm%Wﬁl @0351ry0v) in TF G L), at réHE®eriaeOH 95: 5)
to give the tiwek@disdmpiseindiZad. 00w &he tdapign 2Qurevyas Sived for 236 Jakaaapl e 1- 16
1- ( 1- ( 6- Metthy INaHCD2 whsTeddey luott wputedt gHL aitd- the madued whs gMapgpétediid dryri2sS-Tde hydr o- 1
H- pvrrol of 2. 3-resalupwas plirifeddonah BCX chﬁrﬁgercazmlmgwbmtagivéﬂhdawdohﬂbmae To a

sol ution of i ntfeRdntem§A70A2 ny, 0.12 mml) in TFA (7.5 nl), r.t.
under N2, was added anisole (41 pL, 3 eq) and the reaction mxture was
stirred at 80G, LR L42 hr. The 40 solution was concentrated in vacuo. The

residue wagg difdted Wbl %9&_219 1 was) rng‘tl- S .NAHGER. The organic

| ayer was d5r| °5 & Py st

SUBSTI TUTE SHEEA R | B2004/ 001350 and t he sol vent
evaporated. Th@ feoinen § %@@éﬂ-&é%“ Emgf%‘?dmﬂiﬂ)ﬁﬁ':éé% wh) #hity TH2Cl 2/ 0. 5M
NH3/ MeOH 95: 5)Wﬂ§@df{ﬁdxﬂé18?'hé51tHLt$eq)@MBW&*O&@%NW@%%W%W&q r. 649 .

Exanpl e 1-17 5ihe s¢lutiof @asesnpapiratgd i Bache (The/tesidue3vap dilvied it €U Clband IW)asf@d

3-di hvdr o- 2H paithrsel.aaf Rai3c®d phe drgent- idyer was dricdd-quer @k oNa 80y Ithe- Rlidsnwetaz ol | di none
To a sol ution faéred Aicahéradient @apbeitddd therdlide ProButbwas kifiedion ahSBX(cArtrfdgeL) , at

r.t., under N2cH, ofyas @@dweanlmb ® divBSthé titleScofBdund B of WBtelBRC{5R QMg Xt Uure was
stirred at 80(5,915,? hr. The solution was concentrated in vacuo. The

resi due was diluted W|th CH2Cl 2 and washed 10 with sat.aq. NaHCO3. The
organi c Ia¥§r Has d d over anh. Na2SO4, the solids were filtered and the
sol vent evapor.' cartridge

(100% CH2Cl 2 -H as a white
solid (25 ny,

To a solution of intermediate 66 (70 gwg, 0.13 mmol) in TFA {9 mL}, at r.t., under N,, was
added anisole (42 pL, 3 eq) and the reaction mixture was stirred at 80°C for 1 hr. The
30  solution was concentrated in vacuo. The residue was diluted with CH;Cl, and washed with
sat.aq.NaHCO;. The organic layer was dried over anh. Na;S0,, the solids were filtered
and the solvent evaporated. The crude product was purified on an SCX cartridge (100%

{ CH:Clz — CHyCl/MeOH 95:5) to give the title compound as a white solid (28 mg, 54%).

35 Example 1-16

blpyridin-4-y[}-1H-pyrazol-3-yl}-2-imidazolidinone

To a solution of inlermediate 69 (72 mg, 0.12 mmol) in TFA (7.5 mL), at r.t., under Na, was

added anisole {41 pl, 3 eq) and the reaction mixture was stirred at 80°C for 1.5 hr. The
40  solution was concentrated in vacuo. The residue was diluted with CH,Cl, and washed with

sat.aq. NaHCO;. The organic tayer was dried over anh. Na;SQ,, the solids were filtered
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1-(1-{6-Methvl -1 -f2,4.6-tris(nethyloxv)phenvil-2,3-dihvdro-1

H pyrrol of 2. 3-bl pvridi n-4-v8- | H pvrazol-3-vl)-2-imdazolidi none To
internediate 75 (16 ng, 0.028 mml) were added TFA (1 nlL) and anisole (10 L,
3 eq) . The reaction mxture was stirred at r.t. for 3 hr, and the sol vent
was evaporated 20 under reduced pressure. The crude mxture was partitioned
bet ween CH2CI @2p4/09420 NaHCO3. The phases were separ at®dBAYHYHY or gani c

| ayer was dried over anh. Na2SO4, the solids were filtered and the sol vent
evapor at ed. Thag qméanvam GatcWenePeHidel pBglicbWas fplided ophiPEBKOGHARBY (silica

gel, 100% CH2Gh@, 1,7 58184 i fi catl on
oo n oo Spe tEhC, dge ( 100% 884 Rigd 1 QLB B vt ol (5 fi. ) ||

80:19:1) ]EO gi mlgle1 itle colnpound as a white SO|Id (9. Sdnﬁ, 71 Exanple
1-19 141- 6- t 3- hen - 9- - 2. 3-di hvdro-1
H pyr r ol of 28 3- B By methyl1,3-Dengo A PR E 'M&%‘gne 30 To a
sol ution of i ndldFpuarotdxii-ddnidazgidgane o 037 mml) in TFA (2.3 nlL), r.t.
under N2,  waslofdEB#Honefil iatg 22 {4 Mg, B0TEIMOINAJFA 7 Mbhet itoynder R‘t ure was
stirred at 80Gas@dde anisole (2P, Se)@nd b raaetion soMCe Wy sliredial 80°F foc 016 . The

resi due was diThesddiomwhicoBedEhiad iandtuavdsdheeiduewat dilutegitwith §H.Mpdrid@@shedhe or gani ¢
| ayer was egi egih@ededq. NBRCONIRSManid IB@r /8¢ dasl over gnh. NaSOg reglsainglwérbe sol vent
evapor at ed. Thftergd bt EMBHCvapirtadPTHel dhid8 Broditt A8 [RiffedCa dn'dci0&irtdde ( CH2CI 2 - 4
%'E/OC' 2/Ex Ng?pjl 28(1(%)’/0 £0,081Y eHidAMdoH d82) YR &efle @o?np%urwﬂdsta%ﬁh@lsblﬂ( 4 no,

1- (646- Met hyl -1 4% met hyl - 4- (et hyl oxv)phenyl | -2, 3-di hvdro-1 H pyrrol of

2.3-bl pvri q%n 4- 40 }-2-pvridinyl)-2-imdazolidinone To a sol ution of

i nt er medi at 9@'5—(”—%—% in TFA 0 75 n1 1 under N2, were
added Ani sol e dde-Eehy 2_ _ H HIE e H-pyipQlolZ. 4k £k Yt ure was
refluxed for B8 it iginone (RULE 26) V\D 2004/ 094420 PCT/ 1B2004/ 001350
3 h It was co%ﬁgméﬁhd_dmmg Heias panot) wetegridad Thét(furbhang apisele 4 HHRUINAHCOBs s .
The phases wesqe. Tepepciordidime wahslired glarti for B &y end tmssolwerd lnasl svapbhted at . ag.

NaCl . It was dindedretuced preatille. THa R4, mikilve &l paithionwe r@tweeh tGM,EiglscaBq] t he

sol vent evaporxdHes, The gh4:esWer BshalaRS anddhé aigaa@bwas dBd bir &, NQZSOZZ mg

9899 . 5 Exa”pltﬁe gollag-wére(frﬂeré@arlﬁﬁé‘wlvea{ ngpomdhﬂe éuc(erﬂ?wﬁ}étl \Qi&y yl |-

3-di hvdro- 1H p 2o I?s‘(lircé U’ﬂ){ (¥H2'CT2 _> & gp\é I i d| none
To a sol ““0” ‘ﬁ‘éa b .l nn”@ I“?(P H

r.t., unde (:Pd ; 2‘;’2 e rea bﬂ mxture
was refl uxéﬁ f%‘?‘o m 22 Y gelsplgdg f wer e det ected by M
anal ysis. To the cool ed reactl on m xture was added conc H2SO4 (2 drops).

The reacti on nfEx@rnped-@as refl uxed for 75 nmin, cool ed down
141-[6-Methyi-1-(6-methyk1,3-benzodioxol-5-y1)-2, 3-d|hﬂiro-1 H-pyrrolof2,3-b]pyridin-4-

yl-1H-pyrazol-3-yl}-2-imidazotidinone
30 To a solution of intermediate 78 (20 mg, 0.037 mmol) in TFA (2.3 mL), at r.t., under N,
was added anisole (12 ul, 3 eq.) and the reaction mixture was stirred at 80°C for 2 hr.
The solution was concentrated in vacuo. The residue was diluted with CH.Cl; and washed
{ with sat.agq. NaHCO,. The organic layer was dried over anh. Na,SO,, the solids were
filtered and the solvent evaporated. The crude product was purified on an SCX cartridge
35 (CH.Cl; - CH.Cl/MeOH 98:2) to give the fitle compound as a white solid (12.4 mg,
76%).

Example 1-20
1-(6-{6-Methyl-1-[2-methyl-4-(methyloxy)phenyl]-2,3-dihydro-1 H-pyrrolol2, 3-blpyridin-4-
40  yl}-2-pyridinyl}-2-imidazolidinone
To a solution of intermediate 97 (30 mg, 1 eq) in TFA (0.75 ml), at r.t., under Ny, ware
added Anisole (18.3 pL, 3 eq) and a drop of H,80,. The reaction mixture was refluxed for
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tor.t. and neutralized with solid Na2CO3. The sol vents were evaporated and

the residue was purified on a MEGA Bond But silica cartridge

(CH2CI 2/ Et 20 Et CAc 1:1:2 -+ 15 CH2CI 21 MeOH/ Et 3N 1:1:0.02) to give the title

compound as a yellow solid (24.2 ng, 47% . Exanple 1-22

1- (246- Met hyl - 1- 12- et hyl - 4- (et hyl oxy) phenyl | - 2, 3- di hvdr o-

H pyrrol of 2, 39 9¢40pen- 4- vl )-4-pyri mdinyl)-2-i m d’&f’é‘fzi‘"ﬁio?fésr‘l e 20 To a

solution of internmediate 105 (13 ng, 0.023 nmol) in TFA (1 m.), at r.t.,

under N2, was hagl@esoRdtingeant 1an bartithn@beABIEORE Snd NERBDkss( PhePhses) . The

reaction m Xt e Wsated %ﬁd e %@a&@faye@ WAk wadda DAY k4L ak | e IIVWJshjnét‘P l)\IeId NaHCO.

The reaction ﬁ(t]\}éﬁg t\!/etn!hfﬂ n@%@g&tﬁ% gnﬁﬁ gé nd W€ aqueous

| ayer was furt Va}e #2 an I‘H)I ned organic

extracts were con rated T HVEeUo:” The residue was 25 purified by flash

chr omat ogr a?phy (si I i ca gel, 100% CHZCI 2 -~ CH2Cl 2/ MeOH 95:5) and on an SeX

cartridge (100¥8TR®EED "> NH3 (0.5 in MeOH)) to give the title conpound as a

white solid ( A-( R '-u;‘ﬂ;‘.;i’t ey lo AR -dih vdrp-13ipyrrolo[2 3-blpyridin-4-

1- (146- Met hy| -yit-2fnPrimidinyiya-imidiaolidinohne/ | oxv) phenyl | -2, 3-di hvdro-1

H pyrrol of 2, 3-Tolapsetutich of-iddermedidte 103H7 pwgaZ ti5-ndnat) ih TRA (nindiaatalti, dideoNg To a

sol ution ofp i NiaebgRdiastee (O 1L, (B0eqThe :abton Miklrd wasvefRéd fol 3. NStridey, at r.t.,

under N2, vvas)f @Id@@éﬂ'emam&r@dé@ted:by R1sefdlystNto th8 SodicRF6dcioH Mkl twds € Was

stirred for 1 ffeq WAL Bisd, sfffrhé reﬁ\ﬁ@n AtRAR Mk ForT8 i RbcidiaRwe v apor at ed.

The agueous ph@&eamuméatmf s, Lo s b g\g%?u 2 (3x20

m.). The conbi ned apl ¢ g”ﬁ Aagong Sﬂd’a 1.6 g he solids
rat

were filtered a g ”d Ct urlfled on

a MEGA Bonlf Elql'fl((‘fg &3’3“"&3 IO?S aiaﬁ%ﬁﬁ‘;? "@i %k o give

theititle corrpound as a white SO|Id (6 ng, 25% . 40 Exanple 1-24

1- (142, 6- Di rretﬂﬂ?iﬂ%i& et hyI 4- (et hvi oxv) phenvl I -2 3 d| hvdr o- 1I—I- ovrrol of 2,

3- bl pvridin- : 1 4~{ IRetiIoxy ) Phenyt- 23y didi '

(RULE 26) WO : R _: iR

112 (10 ngzo O. TQIIaBsomtm'rI t)f intermédife (45 (13 Figl-).023ahmdt) ih TFA yNAEY, atNd,, undaBs,, added

ani sol e (10 L,wad a8€kM aaqraaet(mew @36 Ar@rtoRd. K9, &2 Wass). St réaRbnaixt @Gt Or 1.5 hr.

The sol ution "I’Qfﬁ:xédh@rrh I@‘r%ﬂ@ﬁ‘é@ﬁrélﬁéoe\ﬂth'sehdwms ThO Reat®S ke M@sspaﬂi'nédéa ed with

CH2C 2,  washeg @%te %aso AR @ I’Xagtégw‘ﬁﬁ@éff;q% The

organi c | ayer % om@mé’&’grgan% once %eﬁq o V! I ter ed and the
fbhg %ﬁ@@f"z

sol vent evapor d El ul
i Bﬂe 2@?‘29'3 x

silica car 2 8"%’"&3“"? Mt e
conpound (r aceffet @HaClp -t Hy 85y 9%'6»/509"’9%@2@—&%3&6

1- ( 3-{6- Met hyIW"ﬁe IWZU t?e%fﬁgﬂlmévg(ﬁﬁ@ﬁhyl oxv) phenvl | - 2, 3-di hydr o- 1H pvrr ol of 2
3-bl pvridin-4- vl}phenyl)-2-i mdazol id in one

Example 1-23
1-(1-{6-Methyl-1-{2-methyl-4-(methylo

1H-pyrazol-3-yl)-2-imidazolidinone

To a solution of intermediate 107 (3¢ mg, 0.06 mmol) in anh. THF (2 mL), atr.t., under N,
{ was added KOt-Bu (9 mg, 1.2 eq) and the reaction mixture was stirred for 1 hr. Water (0.5
mbL) was added and the solvent was evaporated, The aqueous phase was diluted with
35  H,0 and extracted with CH,Cl, (3x20 mL). The combined organic extracts were dried over
anh. Na,5Q,. The solids were filtered and the solvent evaporated. The crude product was
purified on a MEGA Bond Elut silica cartridge (100% EtOAc — EtOAc/MeOH 9:1) to give

the title compound as a white solid (6 mg, 25%]).

30 henyll-2,3-dihydro-1H-pyirolof2,3-b

40 Example 1-24

4-yI}-1H-pyrazol-3-yl)-2-imidazolidinone
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To a suspension of internediate 122 (60 ng, 0.13 mol) in anh. THE (3 niL),
at r.t., under N2, was added t-BuOK (18 ng, 1.2 eq). The reaction m xture
was stirred at r.t. for 3 hr. Sat.ag. NHAA and Et OAc were added and the
phases were separated. The aqueous 15 layer was further extracted with EtOAc
(2x10 mL). The conbined organic extracts were dried over anh. Na2S04, the
solids were fiWoewewshd the sol vent evaporated. The rBSYEHEYNBEE purified
by flash chromat ography (silica gel, cHex/EtQAc 8:2 -> 100% Et OAc) to give
the desired corqpstn@osériiktdrmedans mi(m@mgob OAB trifnoB i mqﬁhqmu)ra@w iuhd#N,, This
crude product N@%ddédtgntsbler(mms%a)%@ldbﬁéréhrcﬁiaaﬁlﬁ&rbm kﬂe@a vums W Terra M5
Cl8 5 mm 30 Xxgp % h@#lcbr%eméaen v&uo Ls tﬁ%ed Rt + 0.1%
K8

TFA, Gradient: 395 jNa 3and %9% Q g 5 mc |a n Fl ow
rate (m/m g) g : g{
(amy) : 100- 900 ”F’%HY%E‘ 3 ‘@ B 4 @awae ecw%.te sol i d
(31.3 ny, 58 oRr u2t5wE§(aql‘LB G Bond Elut SI[IGa cartrld (100% CHzcz -

1- (5- Met hy1-1 - *@Dmﬁtﬂlgﬁﬁltpgwmmmw%&rmwwwaw@m/iffol@(ﬁsnwﬁ%)dr o-1

H Dyrrol of 2. 3- bl pyridin-4-vl)-1 H pvrazol-3-vl)-2-imdazolidinone To a

sol ution of inbempedi2ite 124 (35 ng, 0 072 mml) in anh. THE (2 nlL), at
r.t., undeno N2@-edethgiddethe Sy Bhérg e ) H-B EhipvaEdiad on m xture
was stirred atyihdnyi ﬁ-ﬁﬁtda&&ldm&% hr, V\ater (0 5m-) vvas added and t he sol vent
was evapor at edTo a1 @9&?&%&@9@&@12@@0 4, 046 Beholntahn. H?l@(@ﬁ\g) sk @adred W th
CH2Cl 2 (3x10 ? Iiﬁ@d? %é:’i Qi&é‘t SheE¥bdiaH hRture Wl &t £ Fe. R 8. 2NN

Na2SOX4. The so | t crude

or oduct Wa% éﬂ %@%Ea t % t§e ﬁégé% we%’@é)p%l:?e}éie %?CHeX 58 %
3:7) to giv ‘F#éwt’"? & ?f"é K“f e S W8S Exanpl e
1-27 1-f | dried over anh. Nags 4 the sollds were flltered and the solve evaporated. The residue

- (144-f (di f | uoVesrRutifeg by Bashchromatearaniy pHEhIA FHedEHBAST —2108%EtRia taive

H- pvrrol of 2, 3the Bésied ¢aipAung s contaminates witfyalphatic inpyrities. iThis deaydeprodict wasne 40 To a
suspensi on of funteepmifigd &y @rep@btive 7 LAY Coi@nt 56 TemroM G18 Sam@; 30 mi7dtrem,e of

MeOH/ CH2CI 20 ( 1Robik phasatA: H20.+ 0. 14a$F A9 d 6H3CBER2 CDR TFA, @adierd:10% (Bdor.1 nlilne m xt ur e
was stirred afron 10% (BPRo b0%r(8) hhe2 &0, Wit rawagnl/@inRem Nal edveldnght fagger esi due

purified by fl 08730 MBI g (Hrke,) oD, 16dRldkdn: A6
PCT11B2004/ 001?@51?),@3?% %gg%;%h} (sil |Ica gel , gt%meﬂ’ﬁ%ﬁagagi ve the

title conpound (45 ng, as white solid. Al the analytical data are
set forth IEZt ef Ilz%vmng Table 1-1 and in which: Is -CH3; R5 is

. 2
hydr ogen; e

1-(3-Methyl-1- -méthvl 1?2-methvl X ?m&f%%xv)phen\ﬁl%rﬁ cF hyﬁro-ﬁlsgy ioiz,g:RSRg
blpyridin-4-yl}-1H-pyrazeol-3-yl)-2-imidazolidinone
To a solution of intermediate 124 (35 mg, 0.072 mmol) in anh, THF (2 mL), at r.t., under
N,, was added -BuOK (9.8 mg, 1.2 eq) and the reaction mixture was stirred at r.t. for 18
30  hr. Water (0.5 mL) was added and the solvent was evaporated. The aqueous phase was
diluted with H;O and extracted with CH.Cl; (3x10 mL). The combined organic extracts
were dried over anh. Na;S0,. The solids were filtered and the solvent evaporated. The
crude product was purified on a MEGA Bond Elut silica cartridge (EtOAc/cHex 2:8 — 3:7)
to give the title compound as a white solid (12 mg, 39%).

35

Example 1-27
1-§1-(144-[{difluoromethy)oxyj-2-methylphenyl}-6-methyi-2, 3-dihydro-1H-pyrrolo[2, 3-

blpyridin-4-yi}-1H-pyrazol-3-yil-2-imidazolidinone

40 To a suspension of intermediate 125 (76 mg, 0.156 mmol) in a 3:1 mixture of
MeQOH/CH:Cl; (10 mL), at r.t., was added Cs,COs {0.257 g, 5 eq). The mixture was stirred
at rt. for 1 hr. The solvent was evaporated and the residue purified by flash
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10 G corresponds to -CRI1I0R1,; R8, R9, Rte, Rl11 are all hydrogen, except for
exanple 1-24 where Rte is a nethyl group. Cdad, R Rl2 Z Analytical Data No.
1-1 2-methyl -4-nmethoxy- H'y NMR ('H, CDCI3): 6 829 (d, phenyl tN 1H), 7.15
(d, 111), 7.04 (s, 1H), 6.85 (d, 1H), 6.79-6.74 (m 3H), -~h 3.91 (t,

21-1), 3.82 (t, 2H), 3.75 (s, 3H), 3.44 (t, 411), 2.17 (s, 3H), 2.15 (s,
3H) Structurewoond4iopsdd by NOE experinment M5 niz : A@ST/RB2004/01350

2-met hyl - 4- met hoxy- CH3 NWVR ('H, CD03): S 7.76 (d, phenyl N 1H), 7.15 (d,
1H), 6.93 (d, . ; 4 3.96 (t,
21-1), 3.84 H%ato rgbhg?smééigzeé%%M@O?l/%lé%lg%?%n:e]tﬂet}lé,co : d?4§1$h'g ﬁ)%b %89 (s

3H, 2.28 (s @ﬁ—ﬁ% 2.20 (s, 3H) M5 nlz:419 H 1324d|chloro phenyl HNI\/R

"H, CDCI3 782 7.26 1 6. 95
SETISE %6 ﬁﬂ fioBigicd) ok rp ey egbhbirand 1 ignd Bubigh 1147 §561701 3y

3.48 (t,t : 3451(%‘ 3H). Structure conflrrred b NCE experlrrent MS iz :
429 M 89 SUB§3'I TUTISEEET (RULE 26) WO 2004/ 094420 PCT/ 1 B2004/ 001350 1-4
2,4-bls-trifudeonsshwiogerd * NMR ('H, CDCI3): 8 7.96 (s, phenyl \N 1H),
7.83(d. 1 H), R7. 80skyimgertH), N 7.61 (d, 111), 6.97 (d, 1H), 6.70 (s, 1H),
4.66 (bs, 1H) D 4. QBrrésbonds BHICR.R: 91 (t, 211), 3.61 (t, 2H), 3.50 (t, 2H),
2.31 (s, 3t . VB Norespdidé td MRER:,:

Re. R, Rag, Ryy are all hydrogen, except for example 1-24 where Ry is a methyl group.

Cpd, R Riz
No.
14 | 2-methy-4-methoxy- H NMR ('H, CDChY § 829 (d,

z Analytical Data
7
phenyl {/ \<N 1H), 7.15 {d, 1H), 7.04 (s, 1H),
! N
<

£.85 (d, 1H), 6.79-8.74 {m, 3H),
3.91 (t, 2H), 382 (t, 2H), 3.75
(s, 3HY, 3.44 (¢, 4H), 217 (s,
3H), 215 (s, 3H)
Structure confirmed by NOE
axpermant
MS (m/z): 405 [MH]"
1-2 | 2-methyl-4-methoxy- Chiy Q(‘z, NMR ('H, CDCla): 5 7.76 (d,
A
N

phartyl 1H), 7.15 {d, 1H), 6.83 (d, 1H),
) 6.77 {d, 1H), 6.75 (dd, 1H),
6.52 (s, TH), 3.96 (¢, 2H), 3.84
{t, 2H), 3.77 (s, 3H), 3.50 (¢,
2H), 3.42 (t, 2H), 3.89 (s, 3H),
2.28 (s, 3H), 2.20 (s, 3tY)
MS (m/z): 419 MH]"
1-3 | 2.4-dichloro-phenyl H é_(‘:, NMR ('H, CDCh) & 7.828
1
N

(s,1H), 7.44 (s,TH), 7.42 (5,1H),
7.26 (s,1H), B.95 (s,1H), 6.66
{s,1H), 4,57 (bs,<4H), 4.09
{t,1H), 3.98 {t,1H), 3.81 {1,1H),
3.48 (1, 1H), 2.34 (3,3H).
Structure conflimed by NOE
oxperiment

MS (m/z): 429 IM]"
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1-5
8.3
6.6
3.1
(

H),
3H),
MH .

3
p
.9

1H),
2H)
MH .

;H,

(d
(bs,
2

ex

7

2-me

H)
H)
H)

th
1(d, 1
8 (d, 1
8 (s, 3
CDCl 3
6.75
3.45 (t
1-7 2-1
1H), 6.¢
11-1),
0 (s, 3H)
eri ment |
0 (d, 1H)
4.60 (t
3. 45

7
4
7

) :
(d
(

3%

y4-4-hydroxy- H 'y

7.
6.

2.10 (s,
8 7.85 (d,
WO 2034420 6. 55
2H)

07 (bs, N 1H,
62 (dd, 1H), 3.93 (t,

3H. Ms mz: 39
phenyl 1H), 7.
(s, 1H), 4.0

2.60 (s, 3H), 2. 30

NMR (' H, DMBO-ds):
7.04 (d,

8 9.31
1H),
2H), 3.81 (t,
1 WH.
15 (d, 1H),
0 (m 411),
(s, 3H),

6. 95

Lommn

4. 2%
, 2.
YSEu
, 1.

DS,
.

rw]

le
e

é 4 él]s-t Qé?né%%

G’(m 411
25 (s, 2H
z:. 419 NH .
10 phenyl (d
111), 4.50 (m
H. 2.30 (s,

.

l. 43
11
1H
11

. 1330 (L), s, 3H). 3. 9(

mah F
61 ( siH? aeft (&ﬂ@ B!
(5. 4H) S0t #Ps ¢.H
CPH @91 (. BYY), 3.83.(82+5.

G(E

1H)2

(188, (miz)3kH . 26 (d,

6.78 (d, 1H),

2H) ,
1-6 2- et hyl

3PEHIBAVH01BA 1) |
2.20 (s,

phenyl N (bs, 1H),
6.75 (s, 1H),
3.46 (m 4H),
-4-met hoxy- Ac NWR
(d, 1H), 6.80 (d,
3.80 (s,
3H). M5 mz : 447
111), 7.15 FWN
70 (dd, 1H), 4.70
H, 3.40 (t, 2H),
Lfl rmed by NOE

'Y NMR ('H, ): S
7 (m 2H), 6.55 (s,
(t, 2H, 3.60 (t,
6H). M5 mz: 475

—d,

2- met hy! -

1H),

730((

90 SUI:'BSE'I

H

1, 1

y.
¥
K
I.

lhbthySErky- ( RU

oWR (" H,
D, 7.12 (s, 1

204D M2, RG]
4(bs(‘ﬁi1 351% filyuq F:

) 7 ( 1H), sr%?u I-Bj
6.75 (s, TH), 6.68 (d, 1H), 8.52
{dd, 1H), 3.93 (t, 2H), 3.81 4,
2H), 3.48 {m, 4H), 3.18 {s, 3H),
2.10 (s, 3HY,

MS (miz); 391 {MHY",

16

2-methyl-4-methoxy- Ac

phenyl

—=
=

=

NMR ('H, CDClL): & 7.85 (d,
1H), 7.15 (d, 1H), .85 {d, 1H),
6.80 (d, 1H), 6.75 (dd, 1H),
6.55 (s, TH), 4.00 (m, 4H), 3.85
{t. 2M4), 3.80 (s, 3H), 3.45 {t,
2H), 2.80 (s, 3H), 2.30 (s, 3H),
2.20 (s, 3H),

MS (mifz): 447 [MH]".

1-7

2-methyl-4-ethoxy-phenyl

é—z.’zj\{

NMR (H, ): 8 7.82 (d, 1H), 7.15
(d, 1H} 6.90 {d. 1H), 6.78 (4,
1H), 6.75 (dd, 1H), 6.70 (dd,
TH), 4.70 {bs, 1H)}, 4.2-4.0 (m,
4H), 3.80 (t, 2H), 3.60 (f, 2H),
3.40 (t, 2H), 2.30 {s, 3H), 2.25
{s, 2H), 1.45 (t, 3H),

Structure confimed by NOE
expetiment

MS (m/z): 419 [MH]'.

1-8

2-methyl-4-isopropoxy-
phenyl

ey

NMR (*H, ). § 7.90 (d, 1H), 7.10
(d, 1H), 6.90 (d, 1H), 6.8-6.7
{m, 2H), 6.55 (s, 1H), 4.60 (bs,
1H), 4.50 (m, 1H), 4.10 {t, 2H),
3.90 (t, 2H), 3.60 (t, 2H), 3.45
{t, 2H), 2.30 (s, 3H), 2.20 (s,
3H), 1.26 (d, 6H).

1B20041001350 1-9
Lthyloxy phenyl / tN
1H), 6.63

MS (miz); 475 [MH]".
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4 (s, 1H), 4.68 (s, 1H), 4.10 (t, 2H), 3.91 (t, 2H), 3.63 (t, 2H, 3.50 (t,
2H), 2.36 (s, 3H), 2.29 (s, 3H). M8 (nl4: 459 NH . 1-10

2- met hyl - 4-cyano-phenyl H'g NMR ('H, CDCI3): 6 7.82 (d, / \N1H), 7.54
(bs, 1H), 7.48 (dd, 1H), 7.36 (d, 1H), 6.96 (d, 1H), 6.67 (s, 1K), 4.55
bs, 1 , 4.11 t 3.95 (t,2 3.62 (t, 2H), .3.49 (t., 2H), 2,34 (s,
gH) 2, ;Dg (s }V0§Pi§4f094mmmz 400(M—| H)l 11 2- gret hym-(ﬁ{jr’é"%"f"!’%ﬁ’/m- H NI\/R(
("H CDCI3): 8 7.90 (d, phenyl / \N 1H). 7.84 (d, 1H), 7.72 (d, 1H), 7.68
(m 1H), 7.6444m|2dbhpa 7.37 (d,uH), ‘@- MR 8k, ciab%,a Pebd | (s, 1H), 6.45 (t,
1H), 4.77 (s, ﬂ)tnﬂuo%méltﬁlo%hi\e/rgz_')’ 3. 1+, 258 (1, 1H %(4 2H), 3.50 (t, 2H),

1-1 N’Q-

2.34 (s, 6Hy. J7 1 &yano- H'y NWR ('H,
CDCI3): 5 8. G . phenyl N1-i),7.8$,(d, ﬂggg T’F@ N 7.69 (d, 1H),
7.00 (d, 1H), 5 4 (s, 1H), |4.65 (s, 3.98 (t, 2H),
3.64 (t, 2H), 51 (t, 2H), 2/36 (s, 3 r?/é*i*d??)' 634'5%1”-{ 1-13

2-di Ouoronethyl -4- HNVR (' H, ¢DCI3): 8 79:%4? W?aﬁ(ﬁ‘ét‘hm / N1H), 7.21 (m
2H), 7.02 (dd H, 6.87 (t,|1 H J(pF|&®7 H), 6.97|(d, 1H), 6.64 (s,
1H), 4.84 ( ), 4.13 (t, 2H).| 3 93 [wsmpeAMHB. 9 (s.] 3H), 3.66 (t, 2H),
33-npiBy)a-Jndp-pretyS | N8t 2| 4 MR ('H, ShoiUBSEEl @ UTE SHEET ( RULE 26)

3.53 (t, 2H),
VO 2004/ 094420 PQT/ 1 B2004/ 001350 | g% |, 754 s, 1), 748 (o
1H), 7.36 {d, 1H), 6.96 (d, 1H},

8.67 (s, 1H), 4.55 (bs, 1H), 4.11
{t, 2H), 3.95 (t.2H), 3.62 {t, 2H),
3.49 (t, 2H), 2.34 (s, 3H), 2.29
(s, 3H).

MS (m/z): 400 [MH]".

1-11 | 2-mathyt-4-(pyrazol-1-yl}- | H 2 INMR (*H, CDCh) § 7.90 (d,
pheny 1H), 7.84 (2, 1H), 7.72 {d, 1H),
7.68 (m, 1H), 7.64 (m, 1H),
7.37 (d, 1H), 697 (d, tH), 6.62
(s, 1H), 6.45 {1, 1H), 4.77 (s,
1H)Y, 411 {t, 2H), 3.94 (L, 2H),
3.63 (t, 2H), 3.50 {t, 2H), 2.34
(s, BH).

1 MS (m/z): 441 [MH]",

NMR (H, COCh): & 8.01 {d,
1H), 7.85 (d, 1H), 7.84 (dd, 1H),
7.69 (d, 1H), 7.00 (d, 1H), 8.75
(s, tH), 4.65 (s, 1H), 4.10 (t,
2H), 3.98 {t, 2H), 3.64 (t, 2H),
3,51 (t, 2H), 2.36 (s, 3H).

MS (miz): 454 (MH]".

{ 1-13 | 2-diftuoromethyl-4- H | NMR ('H, CDCh): & 7.84 (d,
’ 1H), 7.21 (m, 2H), 7.02 (dd,
1H), 6.87 (t, 1H, Jnr= 57 Hz),
6.97 (d, 1H), 6.64 (s, 1H), 4.84
{os, TH), 4.43 (t, 2H), 3.93 {t,
2H), 3.9 (s, 3H), 3.66 (t, 2H),
3,53 {t, 2H), 2.33 (s, 3H).

MS (miz): 441 [MH]".

(o2]

pt
1 w - ~—~~ H
| N N \LQSI

=

5

o
Bo)
O

—
L
=

-

1-12 | 2-tifuoromethyl-4-cyane- | H
phenyl

"~
zf
&

32

methoxy

~=
L
4

P
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1-14 2-trifluoronethyl oxy-4- HNW ((H CDCI3): 8 8.05 (d, cyano-phenyl / \N
1H), 7.84 (m IH, 7.54 (bs, 1H), 7.5 (m IH), 6.98 (m IH, 6.78 (s, 1H),
4.63 (bs, | H), 4.11 (m 4H), 3.62 (t, 2H), 3.48 (t, 2H), 2.41 (s, 3H. M
mz: 470 MH . 1-15 2-ethyl -4-cyano-phenyl HNW ((H, CDCI3): 6 7.82 (d, N
1H), 7.6 (bs, 1H, 7.49 (m 1H), 7.34 (m 1H), 6.96 (d, 1H), 6.65 (s, 1H),
4.7 (bs, 1H ,w(§2034109£4§0 2H), 3.92 (t, 2H), 3.62 (t, Zdras@&ed8se(t, 2H), 2, 66
(m 2H), 2,41 (s, 1.22 (t, 3H). M5 m6:414 H. 1-16 2-rnethoxy-4- H'h
NVR (' H, 35—+ ‘c:)”:aL td 1135 JILaLUI hen —-N-1 , .82 d 1 )
7.69((d, ICII:-)I)q,”‘{7 Hgug wﬂf %pﬂ &Mé ?LJ 6 81805 @rp,H)es. 94 (d,( 1H),H)
6.62 (s, 1H), eczmwhenv‘ IH) 4. 68 ( fLm)~?844m13ﬁ37566bs(t|t, 4H), 3.89 (s,
3H), 3,93-3.53 {t/t, 4H), 2.34 (D, 3H) . | WESHLBASE (MW, | 1- 17 2- net hyl - 4, 5-
HNW ('H GDC13): 6 7.8 (d, 1H), B‘énzqd'raqm;.weams.ﬁq,@.ﬁ (d, 1H), 6.8 (s/s,
2H). 65 (s,} 1H}{ 5.95 (s, 2H), 415 (bs, (m, ki) 3624l28.Hs@t, 4H), 3.8-3.6
(M, 4H), 2.2 (s} 3H), 2.1 (s, 3H. M|ahzai4dh9 M. 1-18

i2H)4 Gét;iesne'lt\hox%-phenyl H NWVR l(o H 1Dl\/BCN RE drvz): Ezoﬁmﬁe , N (9[2353 |4|E_3|)(t7t 044|(_|;)s,

: | : 1 - 3. U, :
3.81-3. 46 (t,1f1% Zz'm?'ﬁ%’f“f*g’“es,(ﬁo ?@"65% (h C"E)’@(s, 3H). M mz : 451
WH . 92 SUBSTI TUTE SHEET (R bE 26)S W0 2 ﬁ /6(% B2004/ 001350 1-19
2-methyl-3,4 HNWR ('H CDCI3): 5 7 81](df ™ 'H.656( 1H) 685

s, 1H), 4.7 (bs, 1H), 411 (&
2H), 3.92 (i, 2H), 3.62 (t, 2H),
3.49 (1, 2H), 2.66 (m, 2H), 2.41
(s, 3H), 1.22 {t, 3H).
MS (m/z): 414 [MH]'.
i 1-16 | 2-methoxy-4- H | NMR (*H, CDCh); 5 7.89 (d,
" (pyrazoi-1-yi)-pheny] [, | 1H). 782 (d 1H), 7.69 (d, 1H),
N 7.58 (d, tH), 7.42 (d, TH), 7.16
R (dd, 1H), 6.94 (d, 1H), 662 (s,
1H), 644 (t, 1H), 4.68 (bs, 1H),
4,13-3.66 (tt, 4H), 3.89 (s, 3H),
3.93-3.53 (1, 4H), 2.34 (s, 3H).
MS (mlz): 457 [MH]".
117 | 2-methyl-4,5- H NMR (*H, CDCla): 5 7.8 {d, 1H),
benzodioxolyl [\ft 6.95 (d, 1H), 6.8 (sfs, 2H), B.5
'i' (s, 1H), 5.95 (s, ZH), 4.5 (bs,
4 1H), 4.1-3.5 (U, 4H), 3.8-3.6
U, 4H), 2.2 (s, 3H), 2.1 (s, 3H).
MS (miz): 419 [MH]".
1418 | 2,4,6-timethoxy-phenyl | H NMR ('H, DMSO-de): & 8.26
(/"\C {bs, 1H), 7.04 (bs, 1H), 6.76
'}J' {bs, 1H), 6.65 (bs, 1H), 6.29
{ ~ (bs, 1H), 3.92-346 (tt, 4H),
' 3.81-3.46 (t1, 4H), 3.79 (s, 3H),
3.89 (s, 6H), 2.13 (s, 3H).
| MS (mz); 451 [MH]".
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benzodioxolyl N1 H), 6.94 (d, 1 H, 6.75 (dd, 2H), 6.56 (s, 1H), 5.95 (s,
2H), 4.61 (bs, 1H, 4.09 (t, 2H), 3.84 (t, 2H), 3.60 (t, 2H), 3.43 (t,
2H), 2.31 (s, 3H), 2.08 (s, 3H). M5 nmz : 419 NHI"' 1-20

2-nmet hyl - 4-nmethoxy- HNWVR ('H, CDCI3): 8.15 (d, 1H), phenyl V-N7.77 (t,
1H), 7.42 (d, 1H, 7.14 (d, 1H), 6.86 (d, 1H, 6.8 (m 1H), 8.79 (s, 1H,
4.22 (t, 2H), Wo0@@H0  2H), 3.78 (s, 3H), 3.51 (m X&ENB04/QPs 3H), 2. 21
(s, 3H S Monhz:416vH . 1-21 2-nethyl -4-nethoxy- HN NWR ('H, DMSO-de): 6
8.62 (d, phemsl [2bedtde 8.1 (HuTH), 5/ mR(nﬁm&;?mZ &1 (s, 1), 7.18 (d,

1H), 6.86 (d, 1H):enzo@ng@ (d, 1H, H), 6 92»'(}91) 2H), 3.75 (s, 3H),
3.57 (t, 214}, 3147 (t, 2H), 2.217 gV 8 (s 2k Dosl(S » Structure
confirmed by|[NOE| experiment M|z~ 417 I\/F-i{sl 5% A4V 4- et hoxy- H " [/
NVR ('H, CDC|3): 18 8.77 (d, phenyl N Nt 1“)7”%2(*11”“1 , 7.2 (d, 1H),
6.83 (d, 1H)| 6,76 (dd, 1H), 6.71 (s, 3604, 88 HBE, 2 | 1), 4,28 (t, 2H),
3.93 (t, lej, 3,81 (s, 3H), B.61 (t, Iii)31 sJPB (st 2H) | 2. 37 (s, 3H),
2.25 (s, 3H Structure. confijrnmed by NG (WWMEE_LMD nfz: 417 H. 93
SUBSTI TUTE SHEET } ¢-ReyB-n269xy-WO 2004/ %(NMR@FF/dDBHOﬂéldQ@lﬂ, FSO 1-23
2- met hyl 4- met hoxyenebt NMR (' H, CDCll 3 ;v 8 1&.798 1(1}'5342@&16}5)}&14? H, 7.14 (d, 1H),
7.05 (S, 1H; N|6.83 (d, 1 H| 6,76, (m| &, e BM), 65 (m,
1H), 6.79 (s, 1H), 4.2 {t, 2H),
3.84 (t, 2H), 3.78 (s, 3H), 3.51
(m, 4H), 2.26 (s, 3H), 2.21 (s,
3H)5.
MS (m/z): 416 [MH]".
/ 1-21 | 2-methyl-4-mathoxy- H Nﬁ/‘g NMR (‘'H, DMSO-ds): § 8.62 (d,
phenyl N | 1H), 8.1 (d, 1H), 7.65 (bs, 1H),
721 (s, 1H), 7.18 (d, 1H), 6.88
{d, 1H), 6.79 (d, 1H), 4.13 {t,
2H), 3.85 (t, 2H), 3.75 (s, 3H),
3.57 (t, 2H), 347 (t, 2H), 2.21
{s. 3H), 2.16 (s, 3H).
Structure confirmed by NOE
experiment
MS (mfz): 417 [MH]'.
1-22 | 2-methyl4-methoxy- H ﬁ,‘x, NMR ('H, CDCly): 5 877 {d,
phenyl NogN | 1H), 7.20 (d. 1H), 7.2 (d, TH),
I B.83 (¢, 1H), 676 (dd, 1H),
8.71 (s, 1H), 4.95 (bs, 1H), 4.28
{t, 2H), 3.83 (t 2H), 3.81 (s,
3H), 3.61 (t, 2H), 358 i, 2H),
2.37 (s, 3H), 225 (s, 3H).
{ Structure confirmed by NOE
experiment
MS (miz): 417 [MH]".
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~"~h (t,
2. 17 (s,
(mz):
phenyl
6.53 (s, |

406

Ms nmlz :
phenyl 1H),
(d, 1H), 6.8
(s, 311), 3.
2- et hyl - 4-
11-1);
(t, 21-1);
31-1), 2.18
2- met hyl 4-dl
7.30 (dd, 1
1H), 6.53 (t
(21-1), 3.51

21-1),
3H) ,

).
N 1H),

H) ,
3,61 (m 3H), W 230936

2.

7.09 (d,
4.

419 MH 1-25 2-net hyl -

3.

37 it.
11 (s,

21-1),
3H) .
1141),

56 (bs, 1 H),
11-1),

3.82 (t,
Structure confirmed by NCE experinent
1-24 2-nethyl 4-nmet hoxy- H NWR (' H, CDCl 3):
6.93 (d,
4. 25
2.27 (s,

1H),
(m 1H),

2H), 3.41 (t,

6.81 (d,
4.10 (t, 2

31-1),

2H),

1H),

3.71 (s. 3H),

(%)

8 7,80 (d,
1H),

6. 77 (dd,
1-1), 3.79 (s, 3H),

2. 17 PCIABRPRO0I3SY 21 (d, 3H).
4- met hoxy- NWMR ('-H, DVMSO de):

8 7.79 (s,

7.85 (d,
3} 75

1R
(d
(t
t ho

(s,
uor
, 7

1H),

1

|p.

t,
CX
m 1
(t,
3H
CDCl
N 7.
1-1

gmaﬁl%bu)methg(y 43

“5% 1), 3.2 (
kKy- H NMR (' H,
1H): N 6.77 (
s, 3H),; 3.41
3H), 2.17 (s,
- H NMR (1H,
08 (d, 1H),

4.66 (s, 1

)

CXlI\lOO

ng(LdEEéé dfgg
3,L7 4( a1

&7 @é“’%m‘ ‘ﬂéﬁ?
6! 8% (¥, (€ 2.y
3Hg3fdt, 2"'38I3IY1 {s. 35)
1227 B A4S 12(sNH). ° |
Bin@ire (adnfrmedTit INQE
expirivedt) , 7.00 (d

MstmizyAbdmnr3. 92 (¢,

P (bs, 1H), 6.89

8 (t, 2H), 3,77
bmiz: 415 MH . 1-26
N 1H); 6.9 (d,

. 43 (s, 1H); 3.80
15 (t, 2H); 2.34 is,

- 27
pxyphenyl / \'N 1H),
6.64 (s,

11-1),
3.66 (t,

i-44,

n

2y i@ (D

pheny!

H

1 3dur (B4 cSchy 3)7.a0 M

1H), 7.09 (d, 1H), 6.93 (d, 1H),
6.81 (d, 1H), 677 {dd, 1H),
6.53 (s, 1H), 4.56 (bs, 1H), 4.25
(m, 1H), 4.10 {t, 2H), 3.79 (s,
3H), 3.61 (m, 3H), 2.97 (dd,
1H), 2.27 (s, 3H), 2.97 (s, 3H),
1.21 {d, 3H).

MS {miz): 419 [MH[".

2H) ,
mz : 441 M+ 94

1-25

2-methyl-4-methoxy-
phenyl

NMR ('H, DMSO-de): 5 7.79 (5,
1H), 7.8 (d, 1H), 743 (t, 1H),
7.2 {d, 2H), 7.02 (bs, 1H), 6.89
(d, 1H), 6.83 (dd, 1H), 6.49 (s,
1H), 3.85 {t, 2H), 3.8 {t, 2H),
3.77 (s, 3H), 3.4 (1, 2H), 3.2 (t,
2H), 2.21 (s, BH).

MS (miz): 415 [MH]".

1-26

2-methyl-4-methoxy-
phenyt

NMR ('H, CDCh): 5 7.18 (d,
TH); 6.9 (d, 1HY; 7.85 (d, THY;
8.77 (m, 1H); 6.53 (s, 2H); 6.43
(s, TH); 3.80 (1, 2H); 3.75 (s,
3H); 3.41 {t, 2H); 3.3 (s, 3H);
3.15 (1, 2HY; 2,34 (s, 3H), 2.18
(s, 3H), 2.17 {s, 3H).

MS (m/z); 418.2 [MH]".

1-27

2-methyl-4-difluvoro-
mathyloxyphenyt

)

.

NMR (1H, CDCL): & 7.87 (d,
1H), 7.30 (dd, 1H), 7.08 (d, 1H),
701 (dd, 1H), 7.00 (d, 1H),
6.64 (s, 1H), 6.53 {t, 1H), 4.66
(s, 1H), 4.14 {t, 2H), 3.92 {1,
2H), 3.66 (1, (2H), 3.51 (t, 2H),
2.38 (bs, 3H), 2.31 (s, 3H).

MS (m/z): 441 [MH]+
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SUBSTI TUTE SHEET (RULE 26) WO 2004/094420 | CT/1B2004/ 001350 EXAMPLE 2

Synt hesi s of conmpounds of general fornmula (11) ~wz GP8 R NNJ5 in which
Yis -CR7; Wis a W derivative: NW 0 0 Zis a pyrazolyl derivative 10
tRs)m mis an integer fromO to 2; nis an integer fromO to 6. Exanple
2-1 141-f |- (4-Met hoxy- 2- net hyl phenvl) 6- met hyl - 2, 3-di_h -

H- pyrr ot of 2, 3“[51%9‘}/'@’(1%/% 4-vll- 15 1 H pyrazol - 3- yI}perF%'%{zgw%mﬁs“one In a
sealed vial, at r.t., under N2, are m xted together internediate 5 (50 ng,
0.16 nmmol ), Cul (6 rrg, 0.2 eq) and KAGEBER46 ng, 2.1 eq). A solution of
dodecane (14.5 L, 0.4 eq), Syntiesiniscoymuakekgned famunag(11.5 L, 0.6 eq) and
internmediate 10 (30 ng, 1.2 eq) in anh. NW (1.5 m-) was added and the
reaction mxture was subjected to mcrbwave irradiation 20 (150C) for three
cycles (5 min, 10 min, 15 mn). It is then cool ed down to r.t. and pour ed
in Et OAc/ H20. The phases wer e separ t he aqueous | ayer was extracted
with Et QAc (2x10 ni). The conbined Jprgani ¢ ext¥acts were dried over anh.
Na2SO4, the solids were filteredrand”t sol vent evaporated. The crude
product was purified on a first SCX car,{trl dge (cHex/EtOAc 9:1), a second
SCX cartridge (R 2/ MeOH 9:1) and finally 25 preparative HPLC (Col um: X
Terra M5 C1I8 5 ym 50 x 4.6 1gr I\/bbile phase: A H20 + 0.1% TFA.; B: CH3CN
+ 0.1 % TFA, G agdient: 10‘% for mn, from10% (B) to 90% (B) in 12
mn, Flowrate: " nfmin, “V'é?t'é%ght range: 200- 400 nm Mass range:
150-900 amu, lonization: E to,give the title conpound as a pale yellow
solid (21 ng, 35% 30 Al M naTvytlcaI data are set forth in the foll ow ng
Table 2-1 and in which: R i$s -CH3: RS is hydrogen; 95 SUBSTI TUTE SHEET
(RULE 26) WO 2094/ 094420 PCT/ 18%3%4[ 001350

pyraz efivative
{
N\N
\ | /
10 R
m is an integer from 0 to 2;
n is an integer from 0 to 6.

Example 21
1-{1{1-{4-Methoxy-2-methylphenyi}-8-methyl-2, 3-dihydro-1 H-pyrrolof2,3-bipyridin-4-yli-
15 1H-pyrazol-3-vitpyrrolidin-2-one
In a sealed vial, at r.t,, under Ny, are mixted together intermediate 5 (50 mg, 0.16 mmol),
Cul (6 mg, 0.2 eq) and K;CO; {46 mg, 2.1 eq). A solution of dodecane (14.5 pi, 0.4 eq),
trans-cyclohexanadiamine (11.5 pL, 0.6 eq) and intermediate 10 (30 mg, 1.2 eq) in anh.
NMP (1.5 mL) was added and the reaction mixture was subjected to microwave irradiation
20 (150°C) for three cycles (5 min, 10 min, 15 min). t was then cooled down fo r.t. and
poured in EtOAc/H,0. The phases were separated and the aqueous layer was extracted
with EtOAc (2x10 mL). The combined organic extracts were dried over anh. Na,S0,, the
solids were filtered and the solvent evaporated. The crude product was purified on a first
SCX cartridge (cHex/EtOAc 9:1), a second SCX cartridge (CH,Cl/MeOH 9:1) and finally
256  preparative HPLC {Column: X Terra MS C18 5 um, 50 x 4.6 mm, Mobile phase: A: H20 +
0.1% TFA.; B: CH3CN + 0.1% TFA, Gradient: 10% (B) for 1 min, from 10% (8) to 90% (B)
in 12 min, Flow rate: 1 ml/min, UV wavelenght range:200-400 nm, Mass range: 150-800
amu, lonization; ES+) to give the title compound as a pale yeliow solid (21 mg, 35%)

30 Allthe analytical data are set forth in the following Table 2-1 and in which:
Ry is ~CHs;
Rs is hydrogen;
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Re is hydrogen, R7 is hydrogen; D corresponds to -CR8R9; G corresponds to
-CR1oR11; 5 Re, Rg, Rio, R'" are all hydrogen. Cpd. R Analytical Data No.
2-1 2-met hyl -4-met hoxy- NWVR (‘H, DVSO): 8 8.35 (d, 1H), 7.20 phenyl (d,
111), 6.95 (d, 1H), 6.85 (d, 11-f), 6.75 (m 2H), 3,90 (m 4H), 3.70 (s,
3H), 3.45 (t, 2H), 2.50 (m 21-1), 2,15 (s, 3H), 2.10 (m 2H), 2.10 (s,
3H) . M5 Mz: 404wdadosvEXAMPLE 3 10 Synt hesi s of conpound®CTAB20ABP%| f or nul a
(rr), iw G(u) N inwhichYis -CR7; Wis a WB derivative: Nh. (/1 W
{~NYO 15 z is pyrazol yl argg{ea:[ive N /(R mis an integer fromO to 2; n
is an integer gromO to 64 gnBSTI TUTE SHEET (RULE 26) WO 2004/ 094420
PCT/ 111200410Q1350 Exanpl g ognds%llé - (4- Met hoxv- 2- et hyl

henyl ) - 6- net hy] - 23- di hydr Q- POYTFo 3-blPvridin-4-v1l- 1

H pvr azol - 3- yI t et r ahydr of§ Fﬁsﬁq%?ﬁtﬁ-_ '?‘i Y-f)-one In a sealed vial, at r.t.,
under N2, ar e ittt oge B! Y498 nedi ate 5 (15 ng, 0.04 mmol), 5 Cul (1.5
ng, 0.2 eq) gnd K2CO3. (11. 6 ny_ -2 1 %q_)-,——A—S-O-LLILL(Pn of dodecane (2 isL, 0.2
eq), trans-dyeddohexanelBi am n(E (2 LanaytigalBay and iinternediate 13 (8 ng, 1
eq) in anh. NMRe(2 nl-) was added and_the reaction mxture was stirred at
130C for 6 hripqlt m&hmmq}o%@dm B 5665 (6, 1), 728md poured in Et OAcl H2O. The
phases were separagggl and the | aoueousy, %8s @ 11y 675
{m, 2H), 3.90 (m, 4H), 3.70 (s, 3H),
3.45 {1, ZH), 2.50 (m, 2H), 2,15 (s, 3H),
2.10 {m, 2H), 2.10 (s, 3H).

MS (mvz); 404 [MH]

EXAMPLE 3
10 Synthesis of compounds of general formula (1),
-~
0
Ry” N TnT
&
in which
Y is —CRy;
W is a W3 derivative:
{Re)y
w3
VNYNR“
15 o ;
Z is a pyrazolyl derivative
.TW
{ N
Wi
(Rg)y

is an integer from 0 fo 2;

n is an integer from 0 to 6.
96
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was extracted with EtQAc (2x10 m -). The conbi ned organi c extracts were
dried over anh. 10 Na2SH4, the solids were filtered and the sol vent
evapor ated The crude product was purified on an SCX cartridge (EtQAc/ cHex
6:4, then 100% Et OAc, then, 5% MOVEtOAc) to give the title conpound as a
white solid (5.1 ng, 25% Al the analytical data are set forth in the

fol | owi ng TabWe2W4#®4dhd in which: 15 RL is -CH3; R5 | ’W&‘V"&fé" RB is
hydrogen. R7 is hydrogen; R12 is hydrogen; 20 D corresponds to -CR5R9; G
corresponds tgxamfiRBAR'; Re, R9, Rio, Rig are all hydrogen. Cpd. R

Anal yti cal. a1 oyl bty h@@hvdr%g{rrdﬂ{z hdhfi 7. 80 (9,

1H), 7.2 (d, 1@%&%’13\%%&%&?%&1 (ﬂh%ae 6.80 (d, 11-7) . d, 11-1),
6.60 (s, 11-Lj, éﬂ%dbv rd T3k, of e her% 9(1 g2 0 (s, 3H),
3.45 (t, éH) | s 21-1).
NS Mz ¢ 41

PCT/ | B2004/ 00288 8yclo Z‘S@Rﬂgﬁﬁ"“&( Pré&grand go#e é‘r?é‘Pah'

'?Gr mula (I1),
-w | G nrl  NebhwagAnded agd e regctwmvﬂurwass%tfﬁew 130 for § &t |"\7~@8 theprepled N W1 0 Z
i s a pyrazol yfowada itvand poused i EQOACINZO Jhe phases were separated and the aqueous layer

was extracted with EtOAc (2x10 mL). The combined organic extracts were dried over anh.

10 Na;80, the solids were fitered and the solvent evaporated The crude product was
purified on an SCX cartridge (EtOAc/cHex 6:4, then 100% EtOAc, then, 5%
MeCOH/EtQAC) to give the title compound as a white solid (5.1 mg, 25%)

All the analytical dala are set forth in the following Table 3-1 and in which:

15 Ry is ~CHy;
i Rs is hydrogen;
Rs is hydrogen,
Rz is hydrogen;
Rz is hydrogen;
20 D corresponds to ~CRgRy;
G corresponds to ~CR¢gRyy;

Re, Rg, Rig, Ry are all hydrogen.

Cpd. R Analytical Data
No.
31 2-mathyl-4-methoxy- | NMR (*H, CDCla): 5 7.80 {d, 1H), 7.2 (d,
phenyl 1H), 7.0 (d, TH), 6.80 (d, 1H), 6.75 (dd,

1H), 6.80 (s, 1H), 495 (bs, 1H), 4.05
(dd, 2H), 3.90 (1,2H), 3.80 (s, 3H), 3.45
{t. 2H), 340 (bm, 2H), 2.45 (s, 3H),
2.25 {s, 3H), 2.05 (m, 2H).

MS (miz): 418 [MH]"
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(R5)mm 10 mis an integer fromO to 2; qis an integer fromO to 4.
Exanple 4-1 3-(1-(6-Methyl-1-12-nethyl -4-(net hyl oxy) phenyl | -2, 3-di hydro-1

H pyrrol ol 2, 3-bl pyridin-4- vl}-1 H pyrazol -3-yl)-1, 3-oxazol i di n-2-one 15 To
a vial under N2 were added internediate 5 (38 ng, 0.1 nmol), internediate 16
(15 g, 0.1 mol), Cul (1.9 nig, 0.1 eq), (1R,2R)-dianinoneth%lcyclohexane
(4.3 ny, 0.3 WQRUOKLEN3 (41 ny, 0.3 nmml) and anh. NRPRIEYSYhe vial was
seal ed and the reaction mxture was stirred at 130C for 4 hr. It was poured
into water/Et OAc. The phases were s¥pmPiH4€d and the aqueous | ayer was
further extracted w th Et @jandsid%dédmpbunds FeneZPiomEined organi c extracts
were dried over anh. Na2S04, the sol jds were filtered and the solvent
evaporated. The residue was purifiedjby flash chromatography (silica gel,

Et OAc(cHex 1:1) to give the title ¢ g as a white solid (20 ng, 49%.

All the analytical data are set foflthJin fhe ol lowi ng Table 4-1 and in
which: 25 R is -CH3; RS is hydrogent, is hydrogen, R7 is hydrogen; D
corresponds to -CRBR9; 30 G correspon é to -CR aRl11; RB, R9, R10, R1l1 are
al | hydrogen. 98,/GUBSTI TUTE SHEET (RULE 26) WD 2004/ 094420
PCT/IBZOO4/?0013Y5% Cpd. R.Apglytical Data No. 4-1 2-nethyl-4-nethoxy- NWR

=

R
"H, CDCI3): S,7.85 (d, 7.16 .phenyl (d, 1H), 6.93 (d, 1H), 6.81 (d,
(1H), 6.77 (dd, AH), gs.55]1§%,“” £§’i’)"t,"’g4. 54 (E, 2H)H? 4.2 (E, 2H)H? 3.87 (E,
2H), 3.8 (s, 3H), 3.44 (t, , Q32 (s, 31-1), 2.24 is, 3H. Msmz : 406
MH ~. EXAMPLE 5 Synthesig/@ﬁ/ onpounds of general fornula (11), ~wz I a
an Rl N i _
Z is a pyrazolyl derivative
a 1"
N
i)
{Rehn
10 m is an integer from O to 2;
q is an integer from 0 to 4.
Example 4-1

3-(1{6-Methyl-1-[2-methyl-4-(methyloxyiphenyl]-2.3-dihydro-1H-pyrrolo[2,3-blpyridin-4-
[-1H-pyrazol-3-vl}-1,3-oxazolidin-2-one

15  To a vial under N; were added intermediate 5 (38 mg, 0.1 mmol), intermediate 16 (15 mg,
0.1 mmol), Cul (1.9 mg, 0.1 eq), (1R,2R)}-diaminomethylcyclohexane (4.3 mg, 0.3 eq),
K:CQs {41 mg, 0.3 mmot} and anh. NMP {(1mL). The vial was sealed and the reaction
mixture was stirred at 130°C for 4 hr. It was poured into water/EtOAc. The phases were
separated and the aquecus layer was further extracied with EtQAc (2x10 mlL). The

20 combined organic extracts were dried over anh. Na,SQy, the solids were filtered and the
solvent evaporated. The residue was purified by flash chromatography (silica gel,
EtOAc/cHex 1:1) to give the title compound as a white solid (20 mg, 49%).

All the analytical data are set forth in the following Table 4-1 and in which:

25 Ry is -CHs;
Rs is hydrogen;
Rs is hydrogen,
Rs is hydrogen;
D corresponds to ~CRgRg;
30 G corresponds to ~CRRyy;
Ra, Ra, Rio, R11 are all hydrogen.
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5in which Yis -CR?; Wis a WO derivative: Rela W0 Z ~tl ~s/NRu G QO Z
is a pyrazolyl derivative t N, 10 (R5),, mis an integer fromO to 2; ¢
is an integer fromO to 4. Exanple 5-1 15 Met hyl

5-(1-(6-nethyl -1- f2 met hyl - 4- (met hyl oxy) phenyl | - 2. 3- di hydr o- 1H- pyrr ol of 2. 3-
bl pyri di n-4-vl vrazol 3-vl)-1,2.5-thi adi azol i di ne- ate
1,1-dioxide) T & P412%under N2 were added |nterned|ategaﬁﬁ%ggﬁﬁb 0. 052
mrol ), (et hoxycar bon¥Jsulfan1yl)tr|eth¥LannDn|u hydr oxi de i nner salt (40
ng, 3.2 eq) andpdaph. THE (1 n). Thanaveachaon m xture was refluxed for 1
hr. It was coolggl down to r.t.]| 20 and diluted with| CH2Cl 2. 1N HClI was added

and the phaseg,\ere,saparat&d- Jﬂﬁmléﬁgppﬂngﬁxgqshas further extracted with
CH2Cl 2 (3x10 nL) ng conmbi ned @ alk G +EXLT @ §%7W°re concentrated and the
residue was purifie %y flash J g g)} ua gel, cHexfEtOAc 7:3)

to give the tijtle the title co it |d (8.2 ng, 32%. 99
SUBSTI TUTE SHEET ( RULE 26) WO %PG@M@G%@I"}F@?@M/ 001350 Exanpl e 5-2
443-0 1-Dioxi do-1 2, 5-t hi adi azpi™ 87 Z0-gf4e 3
H pyrazol -1 - vil-6-pmethyl - |- f 2. p¥S I 08MHIL ppt hyl oxv) phenyl | - 2, 3-di hvdro- 1

H oyrrol of 2 3-bl pyridine To a solution of exanmple 5-1 (7.2 ng, 0.0144 nmol)
in anh. McOH (1 nm-) and anh. 5 CH2GIX2aMPRERL), at r.t., under N2, was added
25% NaCH (40 AL). The reactsyathedis of bampduniasf gehdralfaraglagy, it. for 30 min. It
was then poured into sat.aq. NaHCO3 ane CH2Cl Z was added. The phases were
separated and the aqueous |ayer was f firther extracted with CH2Cl 2 (2x10
m.). The conbi ned organi c extracts ped over anh. Na2SO4, the solids
were filtered and the sol vent evapdfaped fo gi™e the title conmpound (6.4
ng, quantitative yield) 10 as a ®hite s “id. Al the analytical data are
set ‘forth in the following Table 5-1 anddn which: R is -CH3; R6is

hydr ogen; Xk RGjiwkichydr ogen,

Y is ~CRy;
w is a W10[F$l)erivative:
zalr
’\/N\‘S/NRu
o X ;
Z is a pyrazolyl derivative
.aT"N
N..
\ [/
10 Reln
is an integer from 0 to 2;
q fs an Integer from O to 4.
Example 5-1

{ 16 Methyl 5-(1-{6-methvi-1-[2-methyl-4-(methyloxyiphenyil-2,3-dihydro-1H-pyrrolo{2,3-

blpyridin-4-yi}-1H-pyrazol-3-yl)-1,2 5-thiadiazolidine-2-carboxylate 1,1-dioxide)
To a vial under N, were added intermediate 21 (20 mg, 0.052 mmol),
{methoxycarbonylsulfamoyljtriethylammonium hydroxide inner salt (40 mg, 3.2 eq) and
anh. THF (1 mL). The reaction mixture was refluxed for 1 hr. It was cooled down to r.t.

20 and diluted with CH,Cl.. 1N HCI was added and the phases were separated. The
aqueous layer was further extracted with CH,Cl; (3x10 mL). The combined organic
extracts were concentrated and the residue was purified by flash chromatography (silica
gel, cHex/EtOAc 7:3) fo give the title compound as a white solid (8.2 mg, 32%).
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Rr is hydrogen; D corresponds to - CR8R9;
R9, Rte, R11 are all

1H), 6.82 (d, 1H),
4H), 3.95 (s, 3H),

(dd, 11-1), 6. &4
(s, 3H, 3.50 iy

6.77 (dd,
3.87 it,

hydr ogen.

11-1),
2H), 3.81 1Is, 3H), 3.46 it,
2.24 (s, 3H). WOBMP%¥420499 H 5-2 2-net hyl - 4- met hoxy- FFW“(’WPS" DVBO- d6) :
8.37 (d, 11-1), phenyl 7.71

(bs,

Rsoll-1), 6.31

1H),
(d,

6.51 (s, 1H), 6.5 (d,

7.15 (d, 1H), 6.84

azglfa‘)nLZv%'I%vraka 1- -EDme £ A13-nd

441 MH  EXA

SUBSTI TUTE SHE “

") R in which &30 {
pyrazol yl déri 95&[2\;%”‘['% atI‘{rt URARy X‘F@Iaﬁﬁ’ed 25%

stirred at r.t. for 30 min. It was

cmd§1 4%—tt(1£d
b

%

o1

LT ra )

563 (g 7000 17

<R[
su

G corresponds to -CR OR11l; R,
20 Cdad. R R12 Anal yti cal
2- met hy14- met hoxy- COzMe NMR (H, CDCla): 8 7.88 (d, 11-1),

Data No. 5-1

7.17 phenyl (d,
4 1 (bst,

1H),
2H) ,

(d,
)

32 (s, 3H),

11-1), 6.76
1H), 3.93 it, 2H), 3.82 It,

||)

2H) 3.74
MS M z:
100

{20030, g Ji-2 NN G
aOH {40 pL). The reaction mixture was
hen poured into sat.aq. NaHCO; and CH,Cl, was added.

"Zis a

The phases were separated and the aqueous layer was further extracted with CH:Clz
(2x10 mL). The combined organic extracts were dried over anh. Na;SQ,, the solids were
fitered and the solvent evaporated to give the title compound (6.4 my, quantitative yield)
10 as a white solid.

All the analytical data are set forth in the following Table 5-1 and in which:

R, is -CHj;
Rs is hydrogen;
15 R is hydrogen,
{ Ry is hydrogen;
' D corresponds 1o —CRgRg;
G corresponds to —CRgRyy;
R, Ra, Rio, Ry are all hydrogen.
20
Cpd. R Riz Analytical Data
No.
5-1 2-methyl-4-methoxy- | CO:Me NMR ('H, CDCl): & 7.88 (d, 1H), 7.17
phenyl {d, 1H), 6.82 (d, 1H), 6.77 (dd, 1H),
6.51 (s, 1H), 6.5 {d, 1H}, 4.1 (bst, 4H},
3.95 (s, 3H), 3.87 {1, ZH), 3.81 (s, 3H),
3.46 (t, 2H), 2.32 (s, 3H), 2.24 (s, 3H).
MS (m/z): 499 [MH]
5-2 2-methyl-4-methoxy- | H NMR ('H, DMSO-de): & 8.37 (d, 1H),

pheryl

7.71 (bs, 1H), 7.15 (d, 1H), 6,84 {d,
1H}, 6.76 (dd, 1H), 6.74 (s, 1H), 6.31
{d, 1H), 3.93 (1, 2H), 3.82 (1, 2H), 3.74
(s, 3H), 3.50 (t, 2H), 3.42 {t, 2H), 2.16
(s, 3H), 2.13 (s, 3H).
MS (miz): 441 [MH]

EXAMPLE 6

Synthesis of compounds of general formula (i),
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mis an integer fromO to 2; nis an integer fromO to 6. 10 Exanple 6-1
4-13-(1,1-Dio)(do-2-isothiazolidinvil-1 Hpyrazol-l -vll-6-nethyl-I|

-f2-met hyl -4- (et hyl oxv) phenyl | -2 3-di hvdro-1 H pvrrol ol 2, 3-bl pvri di ne
Internediate 22 (10 ng, 0.022 mml) and PO 3 (1 L) were rrixted together in
a vial 15 under N2. The reaction m xture was refluxed for 1 Sat . aq.
NaHCO3 was add¥@i200#¥440 neutral pH and the nixture was ﬁfél?zf"?“f“?‘éﬂed bet ween
wat er and t OAc, The two phases were separated and the aqueous | ayer was
further extracted with Et CAc (3x10 rrL}W The conbined organic extracts were
concentrated and the residue was puri ified by flash chromatography (silica
gel, cHex/EtQAc 1:1 -a EtQAc Isol. l-p-pMeOH (0.5 M 7:3) to 20 give the
title conpound as a white solid (4 Ho% MAl the analytical data are
set forth in the follow ng Tabl e -1Nan in which: RlLis -CH3; Rs is
hydrogen; 25 R6 is hydrogen, R7 is hyd&ogen D corresponds to -CR8R9; G
corresponds to »GREARII; Re, R9, Rio, RBI are all hydrogen. 30 Cpd. R

Anal ytical Datay No. 101 i dRoT! TUTE SHEET (RULE 26) WO 2004/094420

PCT/ 1 B2004/ 0013%) 6-1 2- rgetd}w -gvamgt hoxy- NWVR ('H, CDC13): b 7.84 (d, 111),
7.16 phenyl (d, 6. 82 ( 77 (dd, 1H), 6.52 (s, 1H), 6.51 (d,
1H), 3.98 (t, 2H) '3.87 (t) , w80 (s, 3H), 3.46 (m 211), 3.37 (t,
2H), 2.57 (m 2H), 2.32 ( 2.23 (s, 3H). IR (film cm): - MBS Mz :
439 M. EXAMPLE 7 Synt hesi SO’(% compounds of general formula (11), ~wz Y

D In) V4 is a pyrazolyl derivative
_,TW
N.
{ }F//N
(Rs)y,
m is an integer from 0 to 2;
n is an integer from 0 to 6.
10
Example 6-1

1.1-Dioxido-2-isothiazolidinyl)-1H-pyrazol-1-yl)-6-methyl-1-[2-methyl-4-
methyloxy)phenyl]-2, 3-dihydro-1H-pyrrolo[2, 3-blpyridine
intermediate 22 (10 mg, 0.022 mmol} and POCI; (1 mL) were mixted together in a vial

15 under N,. The reaction mixture was refluxed for 1 hr. Sat.ag. NaHCO, was added until
neutral pH and the mixiure was partitioned between water and EtOAc. The two phases
were separated and the agueous layer was further extracted with EtOAc (3x10 mL). The
combined organic extracts were concentrated and the residue was purified by flash
chromatography (silica gel, cHex/EtOAc 1:1 —» EtOAc /sol. NH;3 in MeOH (0.5 M) 7:3) to

20  give the title compound as a white solid (4.2 mg, 50%).

All the analytical data are set forth in the following Table 6-1 and in which:

{ R, is -CHy;

Rs is hydrogen;

25 Rg is hydrogen,
Ry is hydrogen,;
D correspornids to —~CRsRg;
G corresponds to —-CR:oR4q;
Rs, Ra, Rig, R1q are all hydrogen.

30
Cpd. R Analytical Data

No.
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RAN 5 R in which Yis -CR7; Wis a W3 derivative: R)a W3 YY 0 10 Z is
a pyrazolyl derivative t N tRs)m mis an integer fromO to 2; g is an
integer fromO to 4. 15 Exanple 7-1 3-Methyl -

46- met hyl -1 -1 2- net hyl - 4- (et hvl oxy) phenyl | - 2, 3-di hydro-1 H pvrrol of 2, 3-

bl pyridin-4-vl}-1 Hpyrazol-3-vl)-2(1 H)-pyridinone A solution_of

i nt er medi at e W02V 0.05 ol ), internediate 26 (1ATHNM¥H) cul (10
ng, 1 eq), K2C03 (15 ng, 2.1 eq) and N-N -dinethyl trans-cycl ohexanedi am ne
(9 ny, 1 20&0) |bRhet@MinenYP | ks [ Thoidh 764-(1} M), ?/.Vi%s heated at 150C for 18 hr.
Sat.aq. NHQ (1d¢ ) was tr dﬁcququ’ 67t7 ution extracted with CH2Cl 2
(25 nL). The orgctﬁl c |l ayer vvél§5 s 1% 3933b IJLIaZSO4, the solids were
filtered and the|sol vents evap a thd  crude conpound t hus

obt ai ned was| purilfi ed by fla<ﬁa7 h?%r?ﬁ%‘&é?a“ﬁﬂ?“ Billica gel, cHex/EtOAc 1:9)
to give 5.5 g (44% of the tft]e?BEAPBUIL-%S™ #vhite solid. 102 SUBSTI TUTE
SHEET ( RULE 26) WO 2004/ 0944202782004/ 001350 |All the anal ytical data are
set forth inf the|followi ng Tall@.-and in which: R is -CH3; RS is
hydrogen; 5L R6 ils_hydrogen, {RE iz sdaiir ogen; D_carresponds to -CR5R9; G
corresponds to -CRIOR, 1; Re, R9, Rio, Rll are all hydrogen. 10 Cdod. R

Anal ytical Data No. 7-1 2-nethyi-4-nmethoxy- NWVR ('H, CDCh): S 8.00 (dd,

1H, 7.9 EXAMPLE 7
Synthesis of compounds of general formuta (i),
z/
Y| = [ )]
{ R,/J\N/ N
5 ;
in which
Y is ~CRy;
W Isaw1 3( st)erivative:
@ q w13
e I |
10 Z is a pyrazolyl derivative
N
N[/
(Re)n
is an integer from 0 o 2;
q is an integer from 0 to 4.

( 15 Example 7-1
3-Methyi-1-(1-{6-methy!-1-[2-methyi-4-(methyloxyiphenyl]-2,3-dihydro-1H-pyrrolof2, 3-
blpyridin-4-yl}-1H-pyrazol-3-y1}-2(1H)-pyridinone
A solution of jotermediate 5 (20 mg, 0.05 mmol), intermediate 26 (14 mg, 2 eq), Cul (10
mg, 1 eq}, KoCO4 (15 mg, 2.1 eq) and N-N'"-dimethyl trans-cyclohexanediamine (9 mg, 1

20  eq)in anh. NMP (1 mL) at r.t., was heated at 150°C for 18 hr. Sat.aq. NH,Cl (10 mL) was
then added and the solution extracted with CH,Cl, {25 mL). The organic layer was dried
over anh. Na;S0,, the sclids were filtered and the solvents evaporated in vacuo The
crude compound thus obtained was purified by flash chromatography (silica gel,
cHex/EtOAc 1:9) to give 5.5 mg (44%) of the title compound as a white solid.
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phenyl (d, 1H, 7.3 (m 2H), 7.25 (d, 1H), 6.8 (m 2H), 6.7 (s, 1H), 6.2
it, 1H, 3.9 (t, 2H, 3.4 (t, 2H), 3.7 (s,3H), 2.4 (s,3H), 2.3 (s,3H,
2.25 (s,3H, Ms (mz): 428 MH . EXAMPLE 8 Synthesis of conpounds of general
formula (11), ~wO0OOn R'-N(J, R 15 in which Yis -CR7; Wis a W4
derivative: MN~~(Rb W4 i/ N YO Zis a pyrazolyl derivative N 20
(RE)mmis anvPubeye0 from 0 to 2; p is an integer fYOFPHYBIY  Exanple
8-1 103 SUBSTI TUTE SHEET (RULE 26) WD 2004/ 094420 PCT/ 1B2004/ 001350

2- (146- Met hyl -1 -1 2- et hyl - 4- (et hvl oxV) phenyl | -2, 3-di hydro-1 H DVrrol o(2
3-b] pvri di n- 4y el shantichuBs szl fordriv Ink foRdwatd TaB¥ 711034 indRe: A sol ution of
internediate § (25 nmg, 0,0&ymmol), internediate 28 (20 ny, 2 eq), CQul (10
ng, 1 eq), KZF@S (15 nU, ;Ands &) and N-N -di met hyl trans-cycl ohexanedi am ne
(9 nmg, 1 %1 ) in anh. N fg M-) was heated at 150C for 3 days. Sat.ag.
NHACI (10 ™ -)° was then & g geé'nd the solution extracted with CH2Cl 2 (25

m ). The orgdfic |ayer Y8PPEY over anh. Na2SO4, the solids were filtered
and the sol véhts evapor att®sPdyRctBRaThe crude conpound thus obtai ned was
purified by ffash chromatofsaglyto-sRlRea gel, cHex/ EtOAc 1:9) to give 6 ny
(249 of the RsiRdRaoBonpowrrklidgdregenhi te solid. 10 All the analytical data are
set forthion the followng Table 8-1 and in which: R is -CH3;

Cpd. R Analytical Data
No.
7-1 2-methyl-4-methoxy- | NMR ('H, CDCly): 3 8.00 (dd, 1H), 7.9
phenyl {d, 1H), 7.3 (m, 2H), 7.25 (d, 1H), 6.8

(m, 2H), 6.7 (s, 1H), 6.2 {t, 1H), 39 (&
2H), 3.4 (1, 2H), 3.7 (s.3H), 2.4 {s,3H),
23 (s3H), 225 (s3H),  MS (miz):
428 [MHT'.

EXAMPLE 8
Synthesis of compounds of general formula (1),

YO D
AL E
== -~
R; N
!
15 in which
Y is —CRy;
w is a W14 derivative:
(ol
N
| f w14
§ 0 ;

Z is a pyrazolyi derivative

..TN

N\
&
20 Rehn

is an integer from 0 to 2;
p is an integer from 0 to 3.

Example 8-1
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R5 is hydrogen; R6 is hydrogen, 15 R7 is hydrogen; D corresponds to
-CRBR9; G corresponds to -CR1I0OR11; R3, R9, Rte, R 1 are all hydrogen. Cpd,
R Analytical Data No. 8-1 2-nethyl-4-nlethoxy- NVR (‘H, CDCh): 8 7.96
(dd-d, 2H), phenyl 7.27 (dd, 1H), 7.16 (d, 1H), 6.98 (d, 1N), 6.82 (d,
1H), 6.77 (dd, 1H), 6.64 (s, 1H), 3.88 (t, 2H), 3.8 is, . 3.46 (t, 2H),
2.33 (s, 3H), WOSUP&IBH) . MS nfz: 415 MH . 20 EXAVPLRETE® @%Pﬁa’ms of
conpounds of general forrmula (I1), -w~N~Pl) i ,GR 25 in which Y is

-CR7; Wis a M4ls-derl1ad-intevi-a1@éhyisi @Fgrﬁ@&n@-&ﬁl@lﬁﬁﬁf -Hidind 2004/ 094420
I~ m PCT/ 1132Q04.R083:3390-3CB Y pideklnoy Z 1s a pyrazoly errvative t N \
~N (R6)m m i s, ?ophti 5@ nedie _706 ml) Eﬁ@%hﬁiﬁ%%zo mg, 2 eq), Cul (10

1- (1- (146- Met

3-bl pvridi % :n nh E%P( mqn;giasyt;eeied ftmgglg\forgwg;ys QXt aq. l\%—lxagl m n:m;dwas t?%ar:HM rolof2

3- bl pvri di
Hpvrgzol 3- vlz)‘“@?"fd The. spjution exaciuflanii Gl (22 501k, The raanicdeyel WrodBRI9VS dazol - 2- on

e To a sol uti®h NESPnthespisaiwerelitord @nhthagoveyisevaramtyd inivacuanfhe qaideci 2 (2 i -)
was added HClcompound thus obtained was purified by flash chromatography (silica gel, cHex/EtOAc

1:9) to give 6 mg (24%) of the title compound as a white solid.

10
All the analytical data are set forth in the following Table 8-1 and in which:
R is -CHa;
Rs is hydrogen;
Rs is hydrogen,
15 Ry is hydrogen;
( D corresponds to ~CRgRg;
G corresponds 10 —CR4R4¢;
Rs, Rg, Rip, Ras are all hydrogen,
Cpd. R Analytical Data
No.
81 2-methyl-d-methoxy- | NMR {'H, CDCh): § 7.96 (dd-d, 2H),
phenyl 7.27 {ad, 1H), 7.16 (d, 1H), 6.98 (d,
1H), 6.82 (d, 1H), 8.77 (dd, 1H), 6.64
(s, 1H), 3.88 {t, 2H), 3.8 (s, 3H), 3.46 (¢,
2H), 2.33 {s,3H), 2.23 (s,3H).
MS (miz): 415 (MH]".
20
EXAMPLE 9
Synthesis of compounds of general formula (I1),
-~
!
Y} A :[I) 141
R1)\N/ N
!
25 in which
Y is -CRy;
w is a W1 derivative:
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10 6N (200 L). The reaction m xture was stirred at rt. for 45 mn. It was
then neutralized with 1M NaHCO3 (1 m -) and the solvents were evaporated in
vacuo. The crude conpound thus obtained was purified by flash

chromat ography (silica gel, cHex/EtQAc 1:1) to give 18 ng (45% of the
title conpound as a white solid. 15 All the analytical data are set forth in
the fol |l owi ng WBi§#4@98291 and in which: R is -CH3; Rs FCIIBMUOHFEN: Ro is
hydrogen, Rr is hydrogen; 20 Rlz is hydrogen; D corresponds to -CR3Rg; G
corresponds to -CRIOR11l; RS, , Rio, Rl11 are all hydrogen. Cpd. R

Anal ytical Data No. 9-1 2-N RyI -¥- met hoxy- NMR (1H, CDCl h): 5 7.85 (d,

1H), 7.79 phenyl (bs, 1|—|)Y3‘h./12 (d, 1H, 7.03 (d, 1H, 6.96 (m 11-1),
6.76 (d, 1H), 6.72 (dd, 1H,06.52 (s, 1 H), 6.33 (m 1 H, 3.82 (t, 2H,
3.74 is, 3H), 3z41(t, Zmisa%y%z&éﬁdeﬁvg@gg, 2.18(s, 3H). Ms (mz): 403 MH. 25
Exanpl e 10 Synthesis of co nds of general fornmula (I11), 105 SUBSTI TUTE
SHEET (RULE 26) WD 2004/ 094420 PCT/1B2004/001350 ~w z Re 11 RI) R NI

RROR in which Y is -CR7; s a W derivative: W VNR, LO
{Redr,
m is an integer from 0 to 2.
5
Example 9-1

yl}-1H-pyrazol-3-yl}-1,3-dihydro-2H-imidazol-2-one

To a solution of [ntermediate 24 (50 myg, 0.1 mmol), in anh. CH:Cl; (2 mL) was added HCI

10 6N (200 uL). The reaction mixture was stirred at rt. for 45 min. It was then neutralized with
1M NaHCO; (1 mL) and the solvents were evaporated in vacuo. The crude compound
thus obtained was purified by flash chromatography (silica gel, cHex/EtOAc 1:1) to give
18 mg (45%) of the title compound as a white solid.

15  Allthe analytical data are set forth in the following Table 9-1 and in which:

R, is -CHj;
Rs is hydrogen;
Rs is hydrogen,
Ry is hydrogen;
20 Ry is hydrogen;
b corresponds to —-CRgRg;
G corrasponds to —CRgR41;

Ra: Ra, Reg, Ry are all hydrogen.

Cpd. R Analytical Data

No.
i 9-1 2-methyl-4-methoxy- | NMR ('H, CDCL); 5 7.85 {d, 1H), 7.79
' phenyl (bs, H), 7.12 {d, 1H), 7.03 (d, 1H),

6.96 {m, 1H), 8.76 (d, 1H), 6.72 {dd,
1H), 6.52 (s, 1H), 6.33 (m, iH), 3.82 (1,
2H), 3.74 (s, 3H), 3.41(, 2H), 3.27(s,
3H), 2.18(s, 3H).

MS {m/z): 403 IMHT"

25
Example 10

Synthesis of compounds of general formuta (i1},
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Zis a pyrazolyl derivative t N (R5m mis an integer fromO to 2; qis
an integer from0O to 4. 10 Exanple 10-1

1- (146- Met hyl - 1-f 2- met hyl - 4- (net hvl oxv) phenyl | -1 H pyrrol of 2

3-bl pyridin-4-vl}-1 Hovrazol- 3-v11-2-i m dazol idinone To a solution of
exanple 1 (90 , 0.223 mml) in anh. CH2CI2 (6 m-) at r.t., under N2, 15
was added DDQ’Vgg@"??Q“”Seq) The reaction mxture was BEVIBRAHIOEE0 v + for 24
hr. The solvent was evaporated in vacuo. The crude compound thus obtai ned
was purified by flash chromatography (silica gel, cHex/EtOAc 1:1) to give
14.8 ng of a white solid, which s furgher purlfled by Mass Direct

Aut oprep (Fraction Lynks) af f or itle conmpound as white solid (9
ng, 109 . 20 All the analytical set famth in the foll ow ng Tabl e
10-1 and in which: Rl is -CH¥®  R¥’ sNhydogen;, R6 is hydrogen, 25 R7 is
hydrogen; R12 is hydrogen; D correspou%ds to-CR3; G corresponds to -CRlo; D
and G are doublips@nded; 30 R3, Rio are all hydrogen. 106 SUBSTI TUTE SHEET
(RULE 26) WD 2Q04/094420 f@ﬂ 1 B2004/ 001350 Cpd. R Analytical Data No. 10-1

2- met hyl - 4rret5w>xy NI\/R(| I ; 857(d 1 H, 7.42 (d, phenyl 1H),
7.37 is, 21 (d, 1P° i , 1H), 7.09 (bs. 1H), 6.97 (d, 111), 6.89
(dd,lH), 400 (m 2H) 3.8 , 3 , 3.48 (m 211), 2.46 (s, 31-1), 1.95
(s, 3H5. M5 niz: 403 IVH A~ XAMPLEL1
5 ;
Z is a pyrazolyl derivative
.,-TNV
N\
{ \ 14
{Re),
m is an integer from 0 to 2;
q is an integer from 0 {o 4.
10

Example 10-1

1-(1{6-Methyi-1-[2-methyl-4-(methyloxyiphenyll-1H-pyrrolo[2, 3-blpyridin-4-yi}-1H-pyrazol-

3-yl)-2-imidazolidinone

To a solution of example 1 (90 mg, 0.223 mmol} in anh. CH;Cl; (6 mL) at r.t., under No,
15 was added DDQ (56 mg, 5eq). The reaction mixture was stirred at ri. for 24 hr. The

solvert was evaporated in vacuo. The crude compound thus obtained was purified by

flash chromatography (silica gel, cHewEtOAc 1:1) to give 14.8 mg of a white solid, which

was further purified by Mass Direct Autoprep (Fraction Lynks), affording the title

compound as white solid (2 mg, 10%).

20
All the analytical data are set forth in the following Table 10-1 and in which:
Ry is =CHa;

{ Rs is hydrogen;

Rs is hydrogen,

25 Ry is hydrogen;
Ri2 is hydrogen;
D corrasponds to —CRy;
G corresponds to —-CRqg;
Dand G are double bonded;

30  Rg Ry are all hydrogen.
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Synt hesi s of conpounds of general formula (I1), ~wO0l1) R-NGS5 in whichY
is nitrogen;, Wis a W2 derivative for exanple 11-1: W 'NRp 0 10is a W
11 derivative for exanple 11-2 ~Rd, ,Nws O Z is a pyrazolyl derivative

INN ,Y (Rd. mis an integer fromO to 2; 15 q is an integer fromO to

4. Exanple 11-1 1-(1-{7-f2

4-Dbi s(trifl udrONBOBGLY) phenvl | - 2- met hyl - 6, 7- di hvdr o- SHCEIBRUOREP 3-dl pyri m di
n-4- vl)-1 H pvrazol -3-vl)-2-imdazolidi none 20 To a sol ution of

intermediate &q(f M, g eq) | n anha, ik bata © at r.t., under N2, was
added NaH 6 O/pi (2 ng, 2 eq). The reaction mxture was stirred at r.t for
20 min. A \( AL SH r&"db % ﬁazaoq/ 094420 PCT/ | B2004/ 001350
sol ution of |ih e r'r%eci‘ e 118 oy 619 {n anh. DMF (3 ml-) was

added to theL rea’if’f’]”on m xt uf )é o ' %46 HeAldH! at 80C for 5 hr. \Mater and
Et OAc were gdded| and the pha%edowes &<t 46 | The aqueous | ayer was
further extracted w th Et QAc|@&%1LG0%mm pH). 38Mhe #Bpbi ned organi c extracts were
dried over anh. Na2SO4, the sodsimdszwere sf pitesad|and 5 the sol vent
evaporated. |The fesidue was pai fied on a MEGA Bond Elut silica cartridge
(100% cHex --> 1D0% Et CAc) t bugkimesoifagr.titl e conpound as a white solid (1.2
ng, 12% . Exanple 11-2
1-(1-f7-(2, 4-Di chl orophenyl ) - 2- net hyl - 6. 7- di hydr o- 5H oyrr ol of 2
3-dlpyrimdin-4-vfl-1 H 10 pyrazol sPyrrolidinone To a suspension of
NaH 60% oil (5 ng, 3.0 eog { q %ft r.t., under N2, was
ynthesis o compounds

general)formma

AL L
o
Ry” N T"
5 R
in which
Y is nitrogen;
w is a W2 derivative for example 11-1;
Rl
VNTNR\! W
a i
10 is a W11 derivative for example 11-2
f(Rﬂ)q
wg
(8]
Z is a pyrazolyl derivative
-I'Tm
a Ny
N |4
(Ry)n
m is an integer from 0O to 2,
15 g is an integer from 0 to 4.
Example 11-1

1-(147]2.4-bis(trifluoromethyl}chenyl

1}-1H-pyrazol-3-yl)-2-imidazolidinone
20 To a solution of intermediate 8 {7 mg, 2 eq) in anh. DMF (3.5 mL}, at r.t., under Ny, was
added NaH 60%/oil (2 mg, 2 eqg). The reaction mixture was stired at r.t. for 20 min. A
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added internediate 10 (30 ng, 3 eq). The reaction mxture was stirred at 80C
for 30 mn. Internediate 120 (20 ng, 0.064 nmol) was then added and the
reaction m xture was heated at 100C for 5h. It was then cooled down to
r.t., poured into Et OAc, washed with 15 sat.aq. Nad (3x10 m-) and dried
over anh, Na2SO4. The solid was filtered and the solvent evaporated. The
crude productwm‘”fﬂtf‘#‘?fl ed by flash chronat ography (SiGTTRAMPRISY  cHex/ Et OAC
7:3) to give the title conpound as white solid (10 ngy, 35%. Al the

anal yti cal dasbl@tmar&ln%edcla@é’ﬁﬂ(B%gt 021 ahbipwiahigl Dmbds%ghaéa@dw t theWhi ch: 20
R is -CH3; R@ddl&\ rmzf %Q@l’f‘was IB&e&&S ErQQﬁ"rWaterWEibﬁc Ry, Q%Qnd Qecorresl)onds

to - CRBRY; s 3698 %é 5”& fu ed ltREt
?:%l)((j:lr g)gen8 g¥an1 ﬁrac a 04 soh?ssg en 7 45
phenyl 1fh éve regg.l 1Emﬂe _]o_n ) IEtluts cart 5 |t
3.85 (t xty %15 *%ﬁe BCO Hheitle compaungzas a white soks (3.2 a1 248 or o-
(1H, CDC 3) 8 8.50 (d, 1H), phenyl ~7 O7.47 (d, 11-1), 7.34 (d, 11- 1),
7.29 (dd, lLJJLE’_Z_Ele 1-8 (d 11-1), 08 (m 4H) 3 60 it. 41-1), 2.60 (t,
2H) 2.42 (81 3 =i e 2 Zrfeth 6 N F5H-pYE oI} iD84-PUBETI TUTE SHEET
(RULE 26) 1000 pf@d3 m@m.mﬁm | B2004/ 001350 EXAI\/PLE 12 CRF Binding Activity
5 CRF bi ndi ngroaf dubgbinkidh SraGHBORRI b BINeGRA ah) OWFYT AL ri NBa& QPN ds'
ability to d'a%l@édﬁﬁt@rmedngt'élm?ﬁ%% 384 P kiR Whadh e diféd LRI 348 reRE2 SPA,
{2 QE

respect i vel y, pbr 064% op %@Pgwtﬁe ‘?Moﬁ%ﬁﬁ&e% Oni nese

Hanst er Ovar or ol n C 0 down ane prepanat ! on cells
from confl uenq t?d s s Wel'_e c% Plde'\ ‘12 50mM EDTA
2mM Myd 2° 10¥A% ’na’hﬁ‘ 8)55taf'li‘f "’i’ﬁ ‘?f—B é"h Bd with a
Pol ytron and 'i?E‘Fﬁtrei"?pB THSEPrYs8 BEPIPD WaspH" eda'iy B 98hf uge with
JA20 rotor). SHeEEIRAE( ‘O\Sﬂéﬂﬁé&,@@&%’@é@WW@ﬁﬂ'ﬁéW|"ﬂe¥%)nd centrl fuged as

All the analytical data are set forth in the following Table 11-1 and in which:

20 Ry is -CHj;

Rs is hydrogen;

Rg is hydrogen,

Riz is hydrogen;

D corresponds to ~CRyRg;

25 G corresponds to ~CRRyy;
R, Rg, Ryg, R4 are all hydrogen.
Cpd. R W Analytical Data
No.

11-1 ] 2,4-bls-tri- QH NMR ('H, CDCls): § 843 (d, 1H),
flucromethyl- H;N o 7.94 {d, 1H), 7.83 (dd, 1H), 7.45
phenyl (d, 1H), 6.88 (d, 1H), 4.05 (i, 2H),

! 3.89 (t, 2H), 3.85 (t, 2H), 3.85 {t,
2H), 2.35 (s, 3H).
MS (miz): 498 [MH)".

112 | 2,4-dichloro- Q NMR ('H, CDCl): § 8.50 (d, 1H),

phenyl ";N 5 747 (d, 1H), 7.34 {d, 1H), 7.29
{dd, 1H}, 7.08 (d, 1H), 4.08 (m,
4H), 3.60 (t, 4H), 2860 (t, 2H),
2,42 {8, 2H), 2.19 (1, 2H).

MS (m/z): 429 [MH]".
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before. The SPA experinent has been carried out in Optiplate by the addition
of 100 pL the reagent mxture to 1 pl- of conmpound dilution (100% DVSO
solution) per well. The assay 15 m xture was prepared by m xi ng SPA buffer,
WGA SPA beads (2.5 ng/nm), BSA (1 ng/nlL) and nmenbranes (50 and 5 pg of
protein/nL for CRF1 and CRF2 respectively) and 50 pMof radioligand. The

pl at e was i ncubvatediowser ni ght (>18 hrs) at room t enper BETBRHEHIES? ead with
the Packard Topcount with a WGA- SPA 7251 counting protocol. 20 EXAMPLE 13
CRF functional assay Conpounds of the invention were characterised in a
functional assay for the 25 determ Mg 19f their inhibitory effect. Human
CRF-CHO cel I s were stinul ated V\,ithC i &ii\;.he receptor activation was

eval uated by measuring the accunul ati on of éA . CHO cells froma confl uent
T-flask were resuspended with culture nmediumw thout (418 and dispensed in
a 96-wel | pPat eRF HisdigoRittydng been dejepineqe Yiroabydhe FrRRSHRIS GREIYCIP disgifRe.  Af t er

t he i ncubati on™¥-peRmem Thbawaginedp BniGRAZ £66. 1stpegivelGAM IeBIYINGO f er

war med at 30 3M@af SiIredEptors BrivedsitHCOBINest SiamisleNa@ry, (CHRtdimkEBrangs. BV Cad 2,
1mM Mgd 2,  1lgmemigénecosparatigrtd CHO4cetedictint éonfiedt DiffaskargéraicollB84d mrgPAldierd BMX) and
1pL of ant agonjHEPES/KDHUS0MM) BOTAMRRL, NRERO OmM, toer 7.4.9 irReBhit centilge Mubest €S of

i ncubati on {at Roffegérized Withad PolyirdiC Biatddfrifughd RembodCR2 . smin Rt 488 @GRSt

dilution in neahutBEinmso ARLE the p%ﬁett»sa‘r@&@pena&@honmgaﬁafed%&cénammsed for 10
m nutes and th égorgﬁl\/P cellular content was measured by 35 using the

[

A 8

Anmer sham RPA 5 qt. All | Lcatian i.nIu§in ut not Limt to patents
and patent app ICAr | , ’f?ser,'m%rﬂﬁgsdb‘?e C?:E?,dz?ms"b%a aF’c%’t Rgﬁd%{&t’é' cﬂé‘%i“ﬁ%e P
i ncor por at ed b{Pa3est BIURAR Tulsoficempaypd,dinfing; (14 SO, splvboRRer well- s gsay
speci fi cal I'y afbtureng@syprarpzsd by Mivhe SEATIoWGS SRt B?a9e (%% 8W/My B Br ence
heréin as t hougamLyendi membyansd (50fane thig of pDteinBUIBET CREM EndSPRE2MegIRUIVEN26) WO
2004/ 094420 PCand5e2d/agoiesd It is to be understood that the present
i nvention coveris pthte waerraubedd orsigof (>pahts] etuoan temebratype @fide raae dvitytr@ups
descri bed her epackabTymountvith apphisratfieounodg pitoswh t hi s description and cl ai ns
forms part agay be used as a basis for 5 priority in respect of any
subsequent application. The clai s ofxsuslt gubsequent application may be
directed to any feature or conbi nathof,@bnal gsggo)pres descri bed herein. They
may take the form of product, conposition, process, or use clainms and may
include, b of examml e and without limtation, the follow ng clains:
110 SUBSTI TUTEUTSN (s syetiofy o shraaioh incifinsiagel Aol e 0
25 determination of their inhibitory effect. Human CRF-CHO cells were stimulated with CRF

and the receptor activation was evaluated by measuring the accumulation of cAMP.

CHO cells from a confluent T-flask were resuspended with culture medium without G418

and dispensed in a 96-well piate, 25'000¢/well, 100 pLiwell and incubated overnight. After

the incubation the medium was replaced with 100 uL of cAMP IBMX buffer warmed at
3¢ 37°C {8mM KCI, 5mM NaHCO;, 154mM NaCl, 5mM HEPES, 2.3mM CaClz;, 1mM MgCl;,

1g/L giucose, pH 7.4 additioned by tmg/mL BSA and 1mM IBMX) and 1pL of antagonist

dilution in neat DMSO. After 10 additional minutes of incubation at 37°C in a plate

incubator without CO2, 1pL of agonist dilution in neat DMSO was added. As before, the

plate was incubated for 10 minutes and then cAMP celiular content was measured by
35  using the Amersham RPA 538 kit.

All publications, including but not limited to patents and patent applications, cited in this
specification are herein incorporated by reference as if each individual publication were

specifically and individually indicated to be incorporated by reference herein as though
40  fully set forth.
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Claims 1 Conpounds of formula (1) including stereoisoners, prodrugs and
phar maceutically acceptable salts or solvates thereof W z YD jG R N5
wherein the dashed line may represent a double bond; Ris aryl or

het eroaryl, each of which nmay be substituted by 1 to 4 groups J sel ected
from 10 hal ogen, O -C6 al kyl, Cl-C6 al koxy, halo Cl-C6 aI C2-C6

al kenyl, C2- COVaI0fXMPA4P0  hal 0 Cl- C6 al koxy, -C(O Rz, nll’lcF‘Bm Woxy - NR3R4,
cyano or a group Z, R is hydrogen, C3-C7 cycloal kyl, Cl1-C6 al kyl, C1-C6

al koxy, Cl -6 y it hiveah#erdteodtizat R p?és&ﬁWénﬂor%v@@alﬁédﬁﬁblMﬁms Bﬁdaﬂac@rﬁ al kyl,

hal o C1- 15 C@,@é,,lé@émupsh@g@ggherma@r cyano; R2 is a d -C4 alkyl, “OR3 or
-NR3R4; R3 is hydrogen or d - alkyl; R4 is hydrogen or C-C6 al kyI R5 is

a C1-CS al kyl ’TBQ%)Pﬁcaﬁ:%n %h@l’w Mldb?cg&:wgndacllamﬁ WPQ Baﬂe <8 Z%a KJ?Xy’ G3-C7
el *66

| | kyl Cl- Co
VP KL s Qg i e %‘Ta%s %é ﬁ'gfgn é"aw &s&svenisic?oal ol
- Co

hydr oxy, hal og@picatia fay be diegied to 5‘1’19%’
al kyl , haI ogenhe¥ Mardpis tesformsof gradyqt. Gowswgn ﬁvEﬁswéHse @vwdewrns'aww Cl- C6
al kyl , C6 iy Neflexanple g Wltbﬂuk'ym@tlm iNFEPRIO simsy ano; R9 i s hydrogen, C3-C7

cycl oal kyI Cl C6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl, NR3R4 or cyan; 30
Riois hydr ogen, C3-C7 cycl oal kyl, d -06 al kyl, C2-C6 aI kenyl, C2-C6

al kynyl, NR3R4 or cyano; R' is hydrogen, C3-C7 cycloal kyl, Cl-C6 al kyl,
C2-C6 al kenyl, C2-C6 al kynyl, NR3R4 or cyano; R12 is R3 or -C(OR2; 35 Dis
CRBR9or is CRB when double bonded with G 111
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SUBSTI TUTE SHEET (RULE 26) WD 2004/ 094420 PCT/ 1B2004/ 001350 G is CR10R1, or
is CRLO when doubl e bonded with D or is CRLO when double bonded wth X when
X is carbon; X is carbon or nitrogen; Y is nitrogen or -CR7; 5 Wis a 4-8
menbered ring, which may be saturated or may contain one to three double
bonds, and in which: - one carbon atomis replaced by a carbonyl or S(Om
and - one to MaRMM®AWon at ons may optional ly be repl XREEPLRROY™gen, 10
nitrogen or NR12, S(O,, carbonyl, and such ring may be further substituted
by 1 to 8 R6 groups; z is a 5-6 nenberggqhshet erocycle, which nay be
substituted by 1 to 8 R5 groups or a phenyl ri ng, whi ch may be substituted

by 1 to 4 RS ,groupsg Hasl s a‘fbr ,ﬂgﬁg)ermgl S efe(alsgmerg %)dl;{pgugﬂf accor di ng

to claim1, |nvvh|chh % F . at ~ ~ 11

L r AN, 1-t-1 | 'i’afmaCRI’”cﬁ)’ﬂﬁe ?lﬁ *i-’? N\5/NRn ~| 1( ~ Ir

yl /' NY 01 01 OO0 0 W W W W W é/IReln NMfR 1n HlH N/NR" I Nr\SF/1NRL2
Nf AR, YIN~I I{JI INrnNR 'Si 0] Wl 1 ooYll W7 Wb WO WO "C lu® /SNN\O N

4-~'p 20 W1 W2 W3 W4 W5 in ch: WL represents a
1, 3-di hydro-21-i m dazol - 2- one der}, vatiVe; DV\2 represents a
i m dazol i di n-2-one derivative; V\Birep eserfs a tetrahydropyrimdin-2(1
H) -one derivative; 25 W repregent 3y B2 di hydro-1, 2, 5-t hi adi azol e 1-oxi de
derivative; W represents a 1,2,5-thi adl azol i dine 1-oxide derivative;, W
represents & 2,5-di hydro-1, 2, 5- th| adiaz& e 1, 1-di oxi de derivative; W
represents a 1, 2, 6- thhe&telnam nane 1-oxi de der| vative; 112 SUBSTI TUTE SHEET
(RULE 26) WO 2004/ 0944 36shediineIntl GQvEs604 850le bond;
R is aryl or heteroaryl, each of which may be substituted by 1 to 4

groups J selected from:
10 halogen, C1-C6 alky!l, C1-C6 alkoxy, halo C1-C6 alkyl, C2-C6

atkenyl, C2-C6 alkynyl, halc C1-C6 alkoxy, -C{O)R; nitro,

hydroxy, -NR3Rs, cyano or a group Z,

R, is hydrogen, C3-C7 cycloalkyl, C1-C6 alkyl, C1-C6 alkoxy, C1-C6
thioalkyl, C2-C6 alkenyl, C2-C8 alkynyi, halo C1-C8 alkyl, halo C1-
15 C8 alkoxy, halogen, NR;R, or cyano;
Rz is a C1-C4 alkyl, -OR; or —=NRzRy;
R, is hydrogen or C1-C8 alkyl;
Ry is hydrogen or C1-C6 alky!;
Rs is a C1-C6 akkyl, halo C1-C6 alkyl, C1-C6 alkoxy, halo C1-C6
20 alkoxy, C3-C7 cycloalkyl, hydroxy, halogen, nitro, cyano, -NR3Ry;
-C{O)Rz:
R is a C1-C8 alkyl, halo C1-C6 alkyl, C1-C6 alkoxy, halo C1-Cé
alkoxy, C3-C7 cycloalkyl, hydroxy, halogen, nitro, cyano, -NRyRy;
-C(O)Rz;
25 R; is hydrogen, C1-CB alkyl, halogen or halo C1-C6 alkyl;
{ ' Rs is hydrogen, C3-C7 cycloalkyl, C1-C8 alkyl, C2-C6 alkenyl, C2-C6
alkynyl, NRaR4 or cyang;
Rg is hydrogen, C3-C7 cycloalkyl, C1-C8 alkyl, C2-C6 alkenyi, C2-C8
alkynyl, NRaR,4 or cyano;
30 Ry is hydrogen, C3-C7 cycloalkyl, C1-C6 alky!, C2- 06 alkenyl, C2-Cé
alkynyl, NRs;R, or cyano;
Ry is hydrogen, C3-C7 cycloalkyl, C1-C8 alkyl, C2-C6 alkenyl, C2-C6
aikynyi, NRsR,4ar cyano;
Ry2 is R; or -C(O)R;;
35 D is CRgRgor is CRg when double bonded with G;
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W8 represents a 1,2, 6-thiadi azi nane 1, 1-di oxi de derivative;, W) represents a
pyrrolidin-2-one derivative;, WLO represents a

2, 5-di hydro-1, 2,5-thiadi azolidine 1, 1-di oxide derivative; W | represents a
1, 3-oxazol I din-2-one derivative; 5 WL2 represents a isothiazolidine

1, 1-di oxi de derivative; W3 represents a 2(1H)-pyridi none derivative; W4
represents a 3@2kedk)psd4ppri dazi none; WLS represents a 2, SCPIRIMH8ASHedi one
derivative; and 10 g is an integer fromO to 4, nis an integer fromoO to

6, pis aninteger frgmO tqq g3 f i aRdom Cﬁ?wﬁ&n%oﬁoi@b@f@d?ﬁ?@?gcﬁs Sy ¢laim 4.

15 3. Conpounds accor d| ng to
(1) R NN R inwich f“ﬁbon%?‘g“‘””%h ind R RL, Y, Z va ond
G have the neanings as deflﬁead R 'H T 1. 20 4 Compounds according to

claim3, of formula (Y1), in® 'W@ﬂor s selected in the group consisting
from W, W& W8, 9,10, \iae48ma gmbergflSing. aiven ey be satueisdins mad sod¥tor di ng to
claim3 of formula (11), in whitethrezdquble setde@ndd i n the 25 fol | owi ng group:
pyrim di ne, pyridine, thiazohwehictpyrazole, triazole and phenyl. 6. Conpounds
according to any of clains frogtabdnaiod iofepbaed syh sarhdnli)or S{O);8hd ch W i s

sel ected in the group consi stdng® fhir@abontomsdiBay dponalfoe rdfifded WWLdwyg al2, W3
and W4 andgg n which Z is seA.@dgareslr I‘ﬁmP@(é)ﬂ,ecafﬂéwl%%gcm%% Cfln‘trfér 30

groups: pyrimdine, pyridinegg,t , trlazo e and phenyl . 7.
Compounds accordi ng to any o, I I1b),
(I'te), (lid), (Ile), (llf) Q%sr tﬁe@ |%C % bt ${5%N? 26) MD
2004/ 094420 PCTI | B2004/ 00135% 59 oW P\UW PR RY E"% b
15 m is an mteger from 0 to 2.
(
2. Compounds according to claim 1, In which W is selected amang the following
groups:

) r"’w Ryl
NR, m N.

NR. . /NR“ '\/N\ /NHﬂ
‘( o "\/ N NR, %7 g 5
T \rf Y i i
w3 wa w5
n Ry [/71(&)“ Ry Rel
N
] \s/ Ria | N AR, %7 N NRy;
,‘\/ o ‘( ! < & o ] X o” o
Q
We w7 w8 wo wig
Ry Rely {
F‘H Hj 7 lm"" " I‘“"" ()‘wf"‘
N N N
. MY "\/N //S\\o 'd g L'gl o
{ i )
20 wil w12 wia Wwi4 wis

in which:
W1 represents a 1,3-dihydro-2H-imidazol-2-one derivative;
W2 reprasents a imidazolidin-2-one derivative;
W3 represents a tetrahydropyrimidin-2(1H)-one derivative;
25 W4 represents a 2,5-dihydro-1,2,5-thiadiazole 1-oxide derivative;
W5 represents a 1,2,5-thiadiazolidine 1-oxide derivative;
W6 represents a 2,5-dihydro-1,2,5-thiadiazole 1,1-dioxide derivative;
W7 represents a 1,2,6-thiadiazinane 1-oxide derivative;
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(Ilb) (1le) (11d) ~wA~w z N QN / /gN C R NI iGRLNGR(NNRR
R (lIle) (LH (us) where RR R R7, Z, W D, and G have the neani ngs as
defined in claim1. 5 8. Conpounds according to claim7 of formula (1lDb),
(Ite), (lid), (Ile), (IMand (11g), in which Wis selectedinthe group
consisting from W, W, W3, W, WO, W1, W2, W3 a Conpounds
according to MORMHI42ang 8 of formula (1ib), (lle), (PFF/(')*)ZOO“’(’?IPS(Q) (11f) 10
and (I1g), in which Zis selected in the group consisting from pyrimdin
pyridine, thiazole, pgrarb@sal,pbavalagnaad iRy bervdife; Conpounds accor di ng
to any of claims fropgfegddedts Shyrbnmbd dedvbll; (11€), (lid), (11e), (IIf)
and (l1g), in which W‘Ibfg;é@é ﬁﬁd.ﬁyarotqhﬁsmraaaﬁg&m% a&ldg%ee‘.\raﬁu@ W, 15 Ve,

W3, VW, WO, W1, W %S&]I{g 1\/}%;(a !ﬂnb%né/‘@énﬁ WAL erivative of the
foll ow ng heterocycl W:I?L t hi azol, pyrazol,
1

triazol and phenyl. %0 aza' '88 '&'d 'd? e”(‘f"l'qg?m 7 of for mul a (I lr),

whi ch correspond to 'ep?ée RYLinghe 9eg¥al¥R a (11), where D and G are
CH2-. ~w z / (ur) W reprsentsa S(@gmpiaa®seaccording to claim 11 of fornul a
(lir), in which Wi sWigreptesents 4 h3-pipsazinqdiongrdstiativeonsi sting from W, W2, W3,
vV, W0, Wi, W2, W8l and W4. 114 SUBSTI TUTE SHEET (RULE 26) WD

2004/ 09442 PCT/ 1B206#4/=0@is3bCGromidlo 4 Conpounds according to clains 11 and 12
of formula (11r), innwinGliegé fomoxebected in the group consisting from

pyri m di ne, pyridi nep,stahn@ggg}fmnnytgggﬁﬁ triazol and phenyl. 5 14. Conpounds

according to any of ¢l gl g8 gy g,?edtagmjcémpf formula (fir), in which Wis
selected in the group conS|st|ng rom , W2, W3, W9, WO, W1, W2, W3

and WL4 an whi ch .Z el ec i,n the cansi sting from
pyri m di ne p ridi neco'f“?ﬁug "1""0”{53??%?%5"1 'iar"ﬁg%gﬁ“'aaﬂﬁ phenyl. 10 15. Conpounds
according to claim3 of fornula (I 1)y (RsIm\N

| i (1)
R)\N/ e

in which X is nitrogen or carbon and R, Ry, Y, Z, W, D, and G have the
meanings as defined in claim 1.
20
4. Compounds according to ctaim 3, of formula (1), in which W is selected in the
group consisting from; W1, W2, W3, W9, W10, W11, W12, W13, and W14.

5. Compounds according to claim 3 of formula (I1), in which Z is selected in the
25 following group: pyrimidine, pyridine, thiazcle, pyrazole, triazole and phenyl.

B. Compounds according to any of claims from 2 to 3 of formula (Il), in which W
i is selected in the group consisting from: W1, W2, W3, W9, W10, W11, W12,
W13 and W14 and in which Z is selected from the following heterocyclic

30 groups: pyrimidine, pyridine, thiazole, pyrazole, triazole and phenyl.

7. Compounds according to any one from claim 1 to claim 6 of formula (lib), (lic),
Qid), (Ile), (IIf), and {ilg)
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N~ 011) R NNy Rin which Zis a pyrazolyl derivative and R, R(, R5, Y, W
D, mand G have the neanings as defined in claim1l and the dashed |ine nmay
represent a double bond, 15 16. Conpounds accoorrdiiindg to claim15 of
formula (111a), (IIlb), (Ills) and (Il11d), "NRRUR ReR NAR R NI
Ra RR Vila) (Illb) WW IRslI. (RR)T\\ NNNON R RN-i RaRNi R.
RR (Illc) (Mozenngamonhi ch R, R1, R5, R7, R9, R9, Ri @CT/BRU400ysoD, m and G
have the neanings as defined in claiml1l. 20 17. Conpounds according to
claim16 of formula (ilia), w(11(b), (II(Ns) and ((Ild) in which Wis
selected in the group consf stlng from W3, W, W0, 115 SUBSTI TUTE

SHEET (RULE 26) WO 200#4{.094420 ECTF(T 1, W2, W3, W4 and R
Rl, R5, R7, Re, R9, Rig, and m Hav s defined in claim
1. 18. Conpounds accor weFai NFor « (Rs) /Ru N Rl ~\
=~ (1V) R N5R in Whi ch ngRl 'R5, R61 R7, RL2, | q, D and G have the

meani ngs as defined in clgim1 and 2 gpd the dashgg |'ine may represent a

doubl e bond. . i W
N7 ) N7 SR N7
T T
Ry N I?/ Ry” N rl4’ Ry” N 'f/
R

(Ile) (1) {ig)
where R, Ry, Ry, Z, W, D, and G have the meanings as defined in claim 1.

i 5 8. Compounds according to claim 7 of formula (1b), (), (Nd), (lle), (i) and (lig),
in which W is selected in the group consisting from: W1, W2, W3, W9, W10,
W11, W12, W13 and W14,

8. Compounds according to claims 7 and 8 of formula (Iib}, {llc), (Hd), (lle), (lif)
10 and (lig), in which Z is selected in the group consisting from: pyrimidine,
pyridine, thiazole, pyrazole, triazole and phenyl.

10. Compeunds according to any of claims from 7 to 9 of formula (1Ib), {lic), (Ild),
(le), (1If) and (llg), in which W is selected in the group consisting from: W1,
15 W2, W3, W9, W10, W11, W12, W13 and W14 and in which Z is a derivative of
the following heterocyclic group: pyrimidine, pyridine, thiazol, pyrazol, triazol
and phenyl.

11. Compounds according to claim 7 of formula (lIr), which correspond to the
20 compounds of formula (1), where D and G are -CH»-.

12. Compounds aceording to claim 11 of formula (lIr), in which W is selected in
25 the group consisting from: W1, W2, W3, W9, W10, W11, W12, W13 and W14.
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19. Compounds according to claim18 of fornmula (1Va), (IVb) and (I Vc),

(Ra)n ~Rn (Rs)q R (fAYgn Rs (R),, O(RSNYN O (RA)mO/\hNN1'NR N N e
~Gl Rl Ra R NR NR R NRRR 10 (Na) (IVb) (IVO) R Rl, R5 R6,
R7, R12, m q, D and G have the neanings as defined in claiml1l and the
dashed |ine namfre resent a doubl e bond. 20. Conpounds according to claim3
of formula (V) YORMEIYY Riz NO r RI1 N 15 R Z, R REVIRWYISOY W D and
G have the neanings as defined in claiml and 2, and the dashed |ine may

represent a doubl e boigodlis 2alRRREGUS S8iIRCEOSRT % tiGmbkaaty]) A Quith 2 @ mul a
SRR & i H ik e ik A

—

have the neani ngs as ﬁ%@ﬁﬁ% ™ claim1 and 2, and the dashed |ine may

represent a double bond. 5 22. Conmpounds according to claim?2l of formula
(Via), (Mby alfd (Vi §omppyRds éﬁcmm&gﬁaﬁ’ Rifclamsdrod (19§ iof forpula () nwlichg 1o z \ g
OR RoR R R is selected in the group consisting from: W1, W2, W3, w9, W10, W11,

W12, W13 and W14 and in which Z is selected in the group consisting from:
pyrimidine, pyridine, thiazol, pyrazol, triazol and phenyl.

10 15. Compounds according to claim 3 of formula (111,

== D
JI\ ; (|3 ()
R N

in which Z is a pyrazolyl derivative and R, Ry, Rs, Y, W, D, m and G have the
meanings as defined in claim 1 and the dashed line may represent a double
bond.
15
16. Compounds according to claim 15 of formula {illa), (liib), (1ic) and (llid),

W mf{v
. N N,N
R,
Ry R, Ry
I < Rm l <
R; N T R, Ry N \ Ry
R R
(iha} {WIb)

w w

maiFﬁ &Mf?(
| AN

\

N
N . N

* Ry
N R R, N R
)I\/ R /“\/ l
Ry NN ? RN ey,
R R

(i) {id)
in which R, Ry, Rs, R, Re, Re. Rig, Ry, W, D, m and G have the meanings as
defined in claim 1.
20
17. Compounds according to claim 18 of formula (llta), (llib), (lllc) and (tld), in
which W is selected in the group consisting from: W1, W2, W3, W9, W10,
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Rt RR NR NR+RR (Via) (Vib) (VIO in wiich R Rl, R6, R8, R9, Rio,
R11, R12, q, D and G have the neanings as defined in claiml1l and 2 and the
dashed Iine nmay represent a double bond. 10 23. Conpounds according to claim
22 of formula (Via), (MDb) and (Vic), in which Z is selected in the group
consisting from pyrimdine, pyridine, thiazol, pyrazol, triazol and phenyl
and R, Rl, R6, WB200489442R16, R11, R12, g, D and G have tMdTBREMEIMys as
defined in claiml1 and 2. 15 24. Conpounds according to any of clains from1

(0,25 of Torml (1) bt il 19 g and k1 ) 5, () 2, W Ry okl s b1 1,
(1), (1lia), (IIIb) Z m%]deﬂgédlh, 1 ()r@j (@/Rj “’(Iﬂ%ibf %3
(M), (Mia), (MDb), is Cl1-C3 al kyl group or halo Cl C3
al kyl group, R7 is hydroge 11) are hydrogen; R is an
aryl group sel &t ed f%@ﬁ?%ﬁhf%ﬁTWﬁ%F%Q‘3HVR“W?(@HIoro 4- net hyl phenyl ,
2-chl oro-4-trifluoronethyl phenyl, 2-chl - 4- met hoxyphenyl , 2,4,5-tri -
nmet hyl phenyl, 2, 4-di net hyi phenyl , 2-net T¥:4 nmet hoxyphenyl , 2-nethy|-
ethoxyphenyi, 2-nethy| 4- |sopropqﬁyphe 2- et hyl - 4- hydroxyphenyl, 2 25
met hyl - 4chl or ophenyl, 2-net hyl or offet hyl phenyl , 2, 4-di -
met hoxyphenyl, 2-met hoxy-4-trifluor Myl phenyl, 2-rmet hoxy- 4-chl or o-
phenyl , 3- nethoxy 4chl or ophenyl , 2, 5-¢i net hoxy- 4-chl or ophenyl , 2-net hoxy-
4- |sopropylphenyl 2- met hoxy-4 4-trf t hyl phenyl , 2- nethoxy 4- 117
SUBSTI TUTE SHEET (RULE 26) WD 2004/ QAA 0}PCT/IB@OO4/001350
i sopropyl phenyl, 2-nethoxy- 4- net hg'phenyl\ 2-trifl uoronethyl - 4-chl or ophenyl ,
2,4-bis- tr|f$uoronethylphenyl 2-trifluordnethyl -4-net hyl phenyl
2-trifluoro- nethyl - 44wmdh®(?pfﬁ'e.rm.l Ry, Rz, ahi, fi luaddivedtv thle mbaniegstas xefipaeiny | |,
2- br pno- 4- i sopropyl phimny and2-ane thie ghshéd Ky aag pidesst a ddibkibosd. 0- 4- cyanophenyl
25 trifluoronethyl 4- cyanophenyl, 2-trifl uoronet hoxy-4-cyanophenyl,
2- et hyl - 4- cyan@phenyloomaodmMmlﬂgﬁ:&ha‘ﬂ mmmnm»s [ RREYIAL (ve),
4- et hyl - 6 di et hyl - anwn |n 3- vyl (&?ﬁi |snet oxw& | g4 n-3-yl,

met hyl - 6- met hoxy- pyri di ‘b@ 2- trlf ronet hyl - xy pyr|d|n 3-vyl

r|d|n

I -met hyl -4 ra 1-y1)-phenyl,
N-phenyl 4 6- trlnethox nyI,

, 2- nethyl 4- benzo- di oxoly¥T. R5. Conmpounds of
§J| d, (Il tf), (I1lg).~ Q ), (ilia),
G a ' RRH . ] R
Ry N N\ n Ry N '\

R R

2-

3-chl oro- 5- trichlorom th
2- met hoxy- 4- (pyrazol -
2-met hyl -4, 5- benzodloxo
formula (1), (lib), (Il
(111b),

_—

p-4
DTN

10 (va) Vo) ave)
R, Ry, Rs, R, Rz, Riz, m, q, D and G have the meanings as defined in claim 1
and the dashed line may represent a double bond.

20. Compounds according to claim 3 of formula (V),
(Rl

I /R'.z

/Lji

Z,R Ry Rsq YW, Dand G have the meanings as defined in claim 1 and 2,
and the dashed line may represent a double bond.

15

21. Compounds according to claim 20 of formula (V1),
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(I (c), (111d), (1V), (1va), (IVb), (I1VQ, (V), (M), (Ma), (Mb), (Mc),

according to 15 any of clains from1l to 24 selected in the group consisting
from 1-{1-[1-(4-Methoxy-2-mnethyl phenyl)-6-nethyl-2,3-di hydro-1
H pyrrol o[ 2,3- b]pyridin-4-yl]-1H pyrazol -3-yl}im dazoli di n-2-one (conpound
1-1); 1-{1- [1 4 Met hoxy- 2- met hyl phenyl ) - 6- net hyl - 2, 3-di hydro-1
H pyrrol of 2, 3- MBPMIPIHRON- 4-yI1 ]- 1 H pyr azol - 3-yl ) - 3- net REFIEHAYE di n- 2- one
(conpound 1. 2); 20 1-{1-[1- (2, 4- D chl or ophenyl) - 6- net hyl - 2, 3-di hydro-1
H pyrrol o] 2, 3-b] pyridi n-4- yl]-1H py¥&zol - 3-yl }i m dazol i di n- 2- one (conpound
1-3); 1-(1-{1-[2,4-Bis(trifluoronethyf)ptenyl]-6-nmethyl -2, 3-di hydro-|
H pyrrol o[ 2, 3- b]pyridin-4-yl}-1H pyr I -3-y| )-2-im dazol i di none (conpound
1-4); 1 -{1 -[1 -(4-Hydroxy-2-nethyl phenyd ) - 6- net hyl - 2, 3- di hydro-1
H pyrrol o[ 2,3- 25 b] pyridin-4- yf]R71H- yr@zol 3-yl}-2- |mdazol i di none
(compound 1-5); 1-Acetyl-3-(1-{6- hi
-[2-met hyl - 4- (net hyl oxy)phenyl] 2, ro 1 H
pyrrol o[ 2, 3-b] pyridin-4-yl}-1H per azoI yI ) - 2-im dazol i di none (conpound
1-5);
| - Acet yl - 3- ( 1- { 6- et h§)NiED FoRyRs Ry Re 4. Iﬁ%t%?ﬂd&% s a]"'”ﬁs%“&f'?ﬁqdﬂo 1 H
pyrrol o] 2, 3- b] pyri di n¢@myi|and 2.4ang{nk J355pd e gy reprep kibgidhone ( conpound
1-6); 30 1-(1-{1-[4-(Ethyl oxy)2-nethyl phenyl] - 6- rrethyl 2, 3-di hydro-|
H pyrrol o] 253- 2b] pyri Gmmpoanqpla}:coldﬂhgpwiaméﬂ OGermbbﬂla)nWMarm (V). none (conpound
1-7); 1-[1-(6-Methyl - Ry Rz Rl R,
-{2-nmet hyl -4-[ (1- net hyl eR@y{)oxy] phenylg_@ 3- di hydr o- 1%

[

pyrrol o[ 2, 3-b] pyridin-4 1H pyrazol /% vl ]-2-imdaza none (conpound

1-B); Ry
1- [)1 (6-Methy)-1-{2- rrz@%[(trlfl)oxy]p
35 pyrrol o[ 2, 3-b] pyrk :yl) 1H @ N 3Ryl ]-2-r

1-9); 3-Methyl-4-{6- rrethyl ®4-[ 3-(2-0xo0-1 +i m dazol i di nyl)R1

H pyrazol -1-ylj-2,3- di h%dro | H pyrrol o] 2, 3-b] pyridin-1-yl)benzonitrile
(compound 1-10); 1-(1-{B-Methyl-i-[2- thyI -4-(1 vie)

H- pyrazol - 1-yl ) phenyl in-whicB-R{iRay®r Bs IRe,HR10, Rer, Rez, 4, D and G have the meanings as

pyrrol o[ 2, 3-b] pyri di ndefingd ip léim- 1and @a0d th@dashgd-liBe may presnt aldawblabor{dconpound 1-
40 11); 4-{6-Met hyI 4- (3-(2-o0xo0-1-imdazolidinyl)-1 H pyrazol -1

-yl']-2, 3-di ftydre-1 H compounds accordmg to claim 22 of formula (Via), (Vib) and (Vic), in which Z

%rs rgbg[s% % Ut%]EmérH IE EIT Nis bodbbtdd A tHd drodk chﬁfs i) %’C’E{ éynﬁiﬁé Iérﬁ‘azw?maund 1-12);
1-(1-{1-[2-(Di fl uoro %@a ﬁéfﬂgd ylo QgenyT 6 et ﬁ%? %1% YSyaro-1 H
pyrrol o[ 2, 3-b] pyri di n- 1 azol - )-2-im dazol i di none (conpound 1-

ELWQZEF g/er{”h] 4'4 [3:(2 Oxﬁ) Ac"rn?ngdtgza%lf éf%la% fomtt to 23 of formuta (1), (Itb), (llc),

-d
pyrrol of 2, 3-b] pyri d| n{igh '|‘ '-@JE( gt)r(l'fi 8o FemetR (XY Pl E1z BYR)e (Y4 Vel onpound
1-14);  3-Et hyl - 4- { 6- BtMYI (V) (o) (Flehwbereinii ni dazol i di nyl )-1
H pyrazol - | -yl ] -2, 3- dRhig@1€-3 akyltdequy prhalod]1 ;33 goyeed di n- 1-yl } benzonitrile
(conpound 1-15); 1-(R,igGyddagehyl -1 -[2- (et hyl oxy)-4-(1
H pyrazol - 1ayl ) pheny! Rs, ZR3-RH, tRif ei@-hidrégen;
R is an ary! group selecied from: 2,4-dichlorophenyl, 2-chloro-4-methylphanyl,
2-chloro-4-rifluoromethylphenyl, 2-chloro-4-methoxyphenyl, 2,4,5-tri-
methylphenyl, 2.4-dimethylpheny], 2-methyl-4-methoxyphenyl, 2-methyl-4-
ethoxyphenyl, 2-methyl-4-isopropoxyphenyl, 2-methyl-4-hydroxyphenyl, 2-
25 methyl-4-chicrophenyl, 2-methyl-4-trifluoromethylphenyl, 2,4-di-
methoxyphenyl,  2-methoxy-4-trifluoromethylphenyl,  2-methoxy-4-chloro-
phenyl, 3-methoxy-4-chlorophenyl, 2,5-dimethoxy-4-chlorophenyl, 2-methoxy-
4-isopropylphenyt, 2-methoxy-4-triffuoromethylphenyl, 2-methoxy-4-

fnone (conpound
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pyrrol o[ 2, 3-b] pyridi n-4-yl }-1H pyrazol - 3-yl)-2-im dazol i di none (conpound 10
1-16); 1-(1-[6-Methyl-1-(6-nethyl-I, 3-benzodi oxol -5-yl)-2, 3-di hydr o-|

H pyrrol o] 2,3- b]pyridin-4-yl]-IH pyrazol -3-yl}-2-imdazolidinone (conmpound
1-17); 1-(1- (6 I\/bthyl-l -[2,4,6-tris(nethyl oxy)phenyl] -2, 3-di hydro- |

H pyrrol o[ 2, 3- E)yl‘ldl n-4-yl}-1 H pyrazol -3-yl)-2- |mdazoI|d| none (conpound
1-18); 15 1- (1WPEUWE¥HH)I -1 - (6- et hyl - 1, 3- benzodi oxol - BEYIBYHOER; hydro- 1

H pyrrol o[ 2,3- b]pyridin-4-yl]-1H pyrazol -3-yl}-2-im dazolidi none (conpound

1-19);  1-(6-{6- Met hytophopfighe it Diynbtheky4rmttyishanyy Ratiestyrhding-43hibiopedyio- 1
H pyrro(o[ 2, 3- b] pyrlzit-as fhmelrc}me% Menlidi D¥Rloremétia-Blag®lib Qong_uﬁf@aemound

1-20 1-(4-{6- I\/tath 4- d 1
prarol o[(2 3{20 G pg 0:}.& 14 Oy xrlne mgmb ¥ r é?romwy ro-

zgneﬁ%lu nﬁ%@% mne (corrpound
1-21); 1- ( -{6- I\/bth

H pyrrol 0[2 3- b]pyridh él Jén;%&g@ mgt}‘&%’%&i P'?eaé'p —%X\g orrpound
1-22):  1-(1-{6- n/eth;ﬂya'PP ? | fmethyl-Gigif ‘ﬁ

H pyrrol o[ 2, 3- b] pyn%"‘"??i’wdw l' Bwﬁmm@d 13k ?’P‘ﬁ%‘/ VA URy R G (conpound
1-23); 25 1-(1-{2, 6- D.n&trifiyarenet Eﬁmth yridingng W oGy yighrserpath-pyridindi hydr o- 1
H pyrrol e[ 2, 3-b] pyri&yn- 4413plth)rL41(PVrp§Dt-&zlb¢head y p2-ethpiydeipwrazat sip-penflc ompound
1-24); 1-(3e{6-Met hyl24 sfrietmtypyenyld- Cmethiyid Drgnpminaoiyl] | -2andhyiB,Aypezo- 1
H-pyrrol o[ 2, 3- b] pyrididawid-yl } phenyl ) -2-im dazol i di none (conpound 1-25); 30
1-(5-Methyl -1 -{6-nethyl-1-[2- et hyl - 4- (et hyl oxy) phenyl ] -2, 3-di hydro-1 H

DY iy OL 2 S DIBYr Tl Mechigldes bPRMILGP ons mé))m% 1B, 42 Q). L k), GgmPound

1-[ 1- (1- (4-L(di f1 uor i} ¢”' %%?2 Vay (ot H'VF’ A 3“"8’ r%'?% Y'“’za‘?’&‘“ﬂydro 1 H
TR o Tz el ST

1t|9 48'
g - eEjg Y! G-
H- rroI 0[2,3- b rlt?ii’%ﬁ'd' Ay E-pyrggos iggzoligingg- FePYdi'id2- one (conpound
L T {1 (A et QMWW Ty - xl?qngmdrsaawwwm%m (eom
H-pyrrol o[ 2, 3- b] pyr i dbwidia-4yll-H-pyrezop3viadoethdimidaiaidn-2-ars/derogepnd h2Xli n- 2( 1

H) - one (compound 3- 1) 1-{140+2.4-Dichlorophenyl)-6-methy!-2,3-dihydro-1H-pytrolo[2,3-b]pyridin-4-

3-(1-(6- Met hyl -1 - [ 2- n@titmydyrado3yBimitikatdiy-P-phe@ythdourt, 83)di hydr o- | H pyrrol of 2, 3-
b] pyridin-4-yl}-1 H pyaged4Bsiffidorchnethy %@ﬂ?ﬁln‘fﬂt HYE23- 8RR rc(-ﬂ-ﬂ !ﬁgd» 4-1); 119
SUBSTI TUTE SHEET (RULﬁpy%@)m 11219 oﬁ%ﬂiﬂm Gl h&%Q&ﬂ»{p hy

5-(1-{6-methyl -|-[2- T} h[’g éﬁ QSRS RNh-2 4 aifiydid- li‘|¥9§r%1o}2$+
1

Elyrp;/(r)!agg)lz- _5} )F)lel g' Sb] ridlin oI 3y|}2-2 lmldra(%?hdin ng céamp u c:) He) ( conpound

5-1): 4-[3-(1,1-Dio)i b eyt ziyép ryil-2,3-dihydro-1

H pyrazol -1-yl]-6- rret rpoﬁ23 yrtdin yl}-1H-pyrazol 3-yl)-2-ifnid zohdlnone (compound 1-5);
1- Acety[-3 {6 methyl-1-[2-methyl-4-(methyloxy)phenyl]-2,3-dihydre-1H-
pyrrolo[2,3-b]pyridin-4-yl}- 1H-pyrazol-3-yl}-2-imidazolidinone (compound 1-6);

30 1-(1-{1-[4-(Ethyloxy}-2-methylphany!}-6-methyl-2, 3-dihydro-1H-pyrrolof2,3-
b]pyridin-4-y1}-1H-pyrazol-3-yl}-2-imidazolidinone (compound 1-7});
1-11-(6-Methyl-1-{2-methyl-4-[(1-methylethyi)oxylphenyl}-2,3-dihydro-1H-
pyrrolo[2,3-b]pyridin-4-yl)-1H-pyrazol-3-yll-2-imidazolidinane (compound 1-8);
1-[1-{6-Methyl-1-{2-mathyl-4-[{trifluoromethyl)oxylphenyl}-2,3-dihydro-1H-

35 pyrrolof2,3-b]pyridin-4-yI}-1H-pyrazol-3-yi}-2-imidazolidinone (compound 1-9);
3-Methyl-4-{6-methyl-4-[3-(2-ox0-1-imidazolidinyl}-1H-pyrazal-1-yi}-2,3-
dihydro-1H-pyrrolof2,3-bipyridin-1-yl}benzonitrile (compound 1-10);
1-(14{6-Methyl-1-[Z-methyl-4-(1H-pyrazol-1-yi)phenyi]-2,3-dihydro-1H-
pyrrofof2,3-blpyridin-4-yl}- 1H-pyrazol-3-yl)-2-imidazolidinone  (compound  1-

40 11}
4-{6-Methyl-4-[3-(2-oxo-1-imidazolidinyl)-1H-pyrazol-1-yl}-2,3-dihydro-1H-
pyrrolo[2,3-b]pyridin-1-yi}-3-{trifluoromethyl)benzonitrile (compound 1-12);
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5 net hyl - 4- (et hyl oxy) phenyl ] - 2, 3-di hydro-1 H pyrrol o[ 2, 3-b] pyri di ne
(compound 5-2). 4-[3-(1, 1-D oxido-2-isothiazolidinyl)-1

H pyrazol -1 -yl ]-6-nmethyl-1-[2-met hyl -4- (methyl o)cy)phenyl]-2,3-di hydro-1

H pyrrol o[ 2, 3-b] pyridi ne (conmpound 6-1);

3- Met hyl - 1-[ 2- net hyl - 4- (et hyl oxy) pheny ydro-1 H 10
pyrrol o[ 2, 3 b]%@?ﬁ gﬁ‘xbl yl}-1 H pyrazol -3-yl)-2(1 I—D-pi)/(lfﬂli‘ﬂélmﬁgﬁtkaﬁ(corrpound
7-1); 2-(1-{6-Methyl-1-[2-nethyl-4-(met hyl oxy) phenyl]-2, 3-di hydro-|

H pyrrol o[ 2, 3- b] pyr i il #f1-2-(Higordnethy ¢ raetivfoxBphenyll-Bhethjl-2SydihydrezHnone
(conpound 8-1); pyrrolo[2,3-b]pyridin-4-yl}-1H-pyrazol-3-yl)-2-imidazolidinone  (compound  1-
1-(1-{6-Met hyl - 1-[ 2- mag;hyl - 4- (et hyl oxy) phenyl | - 2, 3-di hydro-1 H-pyrrol of 2, 3-
b] pyridin-4-yl}-1H pysrgamtnydsl- mab,ﬁmsasaiaydﬂ{ymmﬁyfeml- H—Qb-d%yd?&%-( conpound 15
9-1); 1-(1-§6-Methyl -drhdp, g%fp —14y|}(d’r[&|t|ﬂ|i]¥rl)l9é’tbf )&tﬁﬂ%ﬁ 'trﬂe (cornpound1 -14);

100 h) L 1 (616, R’%ﬁﬂ'#@ﬂgﬁ i b "*z' -%é’%yﬁ??"i’“”d
i

O_‘

1H-p rr clln’l I enz Ie 0

17D %20 1 (1- (72,0 Jy s v P"‘e‘/% Sl $h3BjE fgomound

7-di hydr o- 5H pyr r ol o RaelgPBipyidR-Hyht QY”??"F-YQ migazlidiong(compaupd pyr r ol i di none

(conpound 18-2). 26. PH¥cess for the preparation of the conpounds of fornula

(1), starting from Ttddpbetheds-(GMmethyriStbeszodivgol-§-yl)>-2.auihydre hgyrtoi2,3-ol | owi ng

steps as in Schene 1:bjpyRdin-2-301H-SlisSIF3- Ak Phbidstdidrioné Ridmpo@e ) -1WO 2004/ 094420

PCT/ 182004/ 001350 SC‘h(GIIBM&th?I 1V ¥\6-trdéndeltlyloxyZdnknyit-2, 3-dihyago- 1H-pyrrélg2, Y- OH ) y ! f

OM N Hal N Hal R I ~Lijhi h-4l§%}-1|l=rl@i/razoﬁs {4 Hdaﬁo\(&#@on(el(é@n Bdnd 1(18),- W W ( P) I'W(P)

Z _W(P) (>4E5V) 1 CHO Eedny- 1&)‘1&% thii-1tHehdodthlor-5-B%2 Blafrgdro. RN Hal R

N Hal (XITT) (XIT1) 'b] :dnﬁ«ﬁ’)yl] 1Myrhdo 3 o &Fd)azo\f\ﬁn( (éé‘npo&d'?qgh DYO" 1)

Dt ob) OGO Sl 1-(6-{6-Methyl-1-[2-methyl-4-(methyloxy)phenyl]-2, 3-dihydro-1H-pyrrolo[2,3-
bipyridin-4-yl}-2-pyridiny!)-2-imidazolidinone {compound 1-20);
1~(4-{6-Methyl-1-[2-methyl-4-(methyloxy)phenyl]-2,3-dihydro-1H-pyrrolo[2,3-

20 b]pyridin-4-yi}-2-pyrimidinyl)-2-imidazolidinone {compound 1-21);
1-(2-{6-Methyl-1-[2-methyl-4-(methyicxy)phenyl]-2, 3-dihydro-1H-pyrrolof2,3-
b]pyridin-4-yi}-4-pyrimidinyl)-2-imidazolidinone (compound 1-22}
1-(1-{6-Methy!- 1-[2-methyl-4-(methyloxy)phenyl]-2,3-dihydro-1H-pyrrolof2,3-
blpyridin-4~-y1}-1H-pyrazol-3-y1}-2-imidazolidinone (compound 1-23);

25 1-{1-{2,6-Dimethyl-1-[2-methyl-4-{methyloxy)phenyl]-2,3-dihydro-1H-
pyreolef2,3=bjpyridin-4-yi}-tH-pyrazol-3-yi}-2-imidazolidinone (compound
1-24);
1-(3-{8-Methyl-1-[2-methyi-4-(methyloxy)phenyl]-2,3-dihydro-1H-pyrrolof2, 3-
blpyridin-4-yl}phenyl}-2-imidazolidinone (compound 1-25);

30 1-(5-Methyl-1-{6-methyl-1-[2-methyl-4-(methyloxy)phenyl}-2,3-dihydro-1H-
pyrrofo[2,3-bjpyridin-4-yl}-1H-pyrazol-3-yl)-2-imidazolidinone {compound
1-26);

{ 1-{1-{1{4-{(difluoromethyl)oxyl-2-methylphenyl}-6-methyl-2,3-dihydro-1H-
pyrrolof2,3-blpyridin-4-yN-1H-pyrazol-3-yl}-2-imidazolidinone  {compound  1-

35 27);
1-{1-]1-(d-Methoxy-2-methylpheny!}-6-methyl-2, 3-dihydro-1H-pyrrolo[2,3-
b]pyridin-4-y1}-1H-pyrazol-3-yl}pyrrolidin-2-one (compound 2-1};
1-{1-[1-(4-Methoxy-2-methylphenhiyl}-6-methyl-2, 3-dihydro-1H-pyrrolof2, 3-
blpyridin-4-yl}-1H-pyrazol-3-yijtetrahydropyrimidin-2(1H)-one (compound 3-1);

40 3-(1-{6-Methyl-1-[2-methyl-4-(methyloxy)phenyl}-2,3-dihydro- 1 H-pyrroio[2,3-
blpyridin-4-yl}-1H-pyrazol-3-yl)-1,3-oxazolidin-2-one (compound 4-1};
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R, NHal R NHal NHa RL NHal (XV) (XVI) (xvu) (an) 1) m (P)-W
(P)-W .OP k) (P-W77~~1) . .~- ~J~D DGOP R N~I1INH
RLNNHR NHa (XXI) Q) (XIX) (P)- WWDn) or I RONNn+o) NG (1) (
O R in which step a stands for conversion of the |eaving group L, selected
in agroup 5 consisting from hal ogen or reactive residue of sul phom c acid
(e.g. nesyl at¥® 200482303t e), preferably chloride, in t RETEBAPAUIs (V1 11),

by reaction with the suitable Z-Wderivative; step b stands for reduction of
the ester group (E) Mkl a Seiff-@bhdny-LEusdiga-neHily)iresHl Bdn@BAL - H) to

hydroxy group of co Mraﬁz% ri]ay?fam.z; 1118 b Reoks- ﬁ}-ﬁé‘gﬁlaEBEornélHé-i-@QL&HQtBOt ection of
an NH group event ual Eg % LA sMY.group Wi t group such as a
égd; he h__ oxy group W th

p- met hoxybenzyl grou eé ion

a suitable OXI di zi ngQB% R °' tz%f} " 'd' :‘?pﬁr I‘Iyé ey

al dehyde group of ﬁ‘? riget 5"“9“3( PR @p%
2004/ 094420 PCT/ | B2094 001350 steps e + f stands for formation of the

al dehyde group of coﬁ'ﬁbﬁ]ﬁd%m‘(d%zﬂ@)h'ab?}‘dwffﬁ gyrazeldofliSoretivh {2 eetipd fral

condi tions, through freathviexy)ehenyllceX3-drydio-1&itdyaelo2.8blppiding (dopnpaund -1y dr ol ysi s
(step f); step g st abdetiylor(1{dmetdptl{Dmethyl-ai(tgthyddxy)omengf-2,3-Hieydeo-pirsi t i on of t he
al dehyde fp by depr op@ir{a Plspyitih--yi118-prbabs-g)-Dageyldisad campdundN(-$); Me3) Z) ,
followed by the addip mefthym Bl - @nea{yisw Ehm&m@%mspvﬁao[@@ Mel) to
formthe al kyl ated as_é Woeynoh-RRauH 8 ,,hgzmo o§,q°e@1h stands for the
conver Si on of the al %ck«,?et p Qneq{&y ]0 o dro SR lof uch as
T o S S e
stands for oxidation L drox ou ity a(f)r\e >?| dizi ng agent

(such as DESs- Mar ti nYgéri od r?. to the ket one rou ounds (XVI1);
{ 1-(1 {S-Methyl 1 -[2- ethyl~4—(methy]oxy)phenyl] H- pyrrolo[2 3-b]py in-4-yl}-

1H-pyrazol-3-yl}-2-imidazclidinone (compound 10-1);
1-{6-{6-Methyl-1-[2-methyl-4-(methyloxy)phenyl}-2, 3-dihydro-1H-pyrrolof2,3-
bipyridin-4-y1}-3-pyridinyl)-2-imidazolidinone {compound 11-1);

20 1-{1-[7-{2,4-Dichlorophenyl}-2-methyl-6, 7-dihydro-5H-pyrrolo[2,3-d]pyrimidin-
4-yi}-1H-pyrazol-3-yl}-2-pyrrolidinone {(compound 11-2}.

26. Process for the preparation of the compounds of formula (if}, starting from
compounds of formula (VI1), comprising the following steps as in Scheme 1.
25
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step] stands for conversion of the hydroxy group in the suitable 15
protecting group of conpounds (Xl X) (such as TBS: tert- butyld i

met hyl silyl); step k stands for a Buchwal d coupling reaction with the
suitable amne RNH2 to give the conpounds of formula (XX); step |I stands
for the deprotection reaction to give the hydroxy gro onpounds
(XXI1): step m™%AMHE&*%r intranol ecul ar cyclisation a#’?@’?gzg%ﬁ@éérasi on of the
hydr oxy group of compounds (XXI) in a suitable |eaving group (such as
brom de, by reacti onsweiie 1Cara and PPh3) to give the cyclized conpounds
(XXI'l'); 25 step n stands for the deprotection yeactiop of the protected NH

group eventually prasent in Wgrgoup, to give final c np@dﬁﬁs (11); step o
stands for oxidatio Eégla_smlta onLﬂ@lin EEEGMLjLS %miﬁgﬁ in order
to give formation I doubl d of conpelmds (11, | is CHRB and
Gis CHR o. 30 27. Theyuse of a é#hpound accaxdi ng to-an d)of claims froml
to 25, in the preparation of a nedicanent for use in the treatnent of
conditions nmediated by CRF (corticotropin-releasing factor). 35 28. The use
of a conpound accé¥¥ing to clai m2?7" in the préfaration of%® medi canent for
use in the treatggnt &epreessi gl anxi giam@@. sfhe of a conpound
according to clal m2%#,n the g Qatrﬁﬁ}pﬁN war edi C wfor®se in the
treatment of IBS (irrjtable bomebmdisease)’aq ./ BD 40 (inflammtory bowe

di sease). 122 SUBSTI|{TWTE SHEET (RULE 26) 30. A conmpound according to any of
claims froml to 25, for use in the treatnent of conditions nediated by CRF
(corticotropin-rel®d5y,ng fact &Y, 31. A coffpynd accofd"ng to claim30, for
use in the treatnent y6{Cdepr®ssiph ape _Anxi 082 " A conpbeMd according to
claim30, for use igrhe.treal G | BS (k#htddl e hewetnadi sease) and | BD
(i nf'l ammat ory bowel glysease). 3 oo pharnaceuh&gal conpogy,f i on conprising a
conpound according to any of clains from1 to 25, in adm xture with one or
nore physiologically acceptable <carriers or excipients. 1P3

- Py -
m PyW,_ ) N . Q PrW,_
-— l&D.G.OH -— S 0.g0F jt[o.s.o-w
' R N NH /E
Ry”N EH § 1 Ry ON® Hal
() (X (XIX)
(PyW_ w,
e =B e
t G 2
, n+0) N )
e R,lw N
(%1 R
in which
step a stands for conversion of the leaving group L, selected in a group
5 consisting from: halogen or reactive residue of sulphonic acid (e.g.

mesylate, tosylate), preferably chloride, in the compounds (VIil),
by reaction with the suitable Z-W derivative;

step b stands for reduction of the ester group (E) with a suitable reducing
agent {such as DIBAI-H) to hydroxy group of compounds (1X);

10 step ¢ stands for suitable protection of an NH group eventually present in

W group with a P group, such as a p-methoxybenzyl group;

stepd stands for oxidation of the hydroxy group with a suitable oxidizing
agent (such as Dess-Martin periodinane) to the aldehyde group of
compounds (Xi);
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stepse+f  stands for formation of the aldehyde group of compounds

step g

step h

stepi

step]j

stepk
step |

stepm

stepn

step o

{11y by Wittig reaction in the usual conditions, through formation
of enol ether followed by acid hydrolysis (step f);

stands for the optional alkylation of the « position of the aidehyde
by deprotonation with a suitable base (such as LiN(SiMes)),
followed by the addition of a suitable alkylating agent (such as
Mel) to form the alkylated aldehyde of compounds (XIV), (XV);
stands for the conversion of the aldehyde group group by a
Grignard reagent (such as MeMgBr) into an alcohol group of
compounds (X1} and (XVIl);

stands for oxidation of the hydroxy group with a suitable oxidizing
agent (such as Dess-Martin periodinane) to the ketone group of
compounds (XVII);

stands for conversion of the hydroxy group in the suitable
protecting group of compounds (XIX) (such as TBS: tert-
butyldimethylsilyl);

stands for a Buchwald coupling reaction with the suitable amine
RNH; to give the compounds of formula {XX);

stands for the deprotection reaction fo give the hydroxy group of
compounds (XX1);

stands for intramolecuiar cyclisation after conversion of the
hydroxy group of compounds (XXI) in a sultable leaving group
(such as bromide, hy reaction with CBry and PPh;) to give the
cyclized compounds (XXIl);

stands for the deprotection reaction of the protected NH group
eventually present in W group, to give final compounds (I1),

stands for oxidation by a suitable oxidating agent (such as DDQ) in
order to give formation of the double bond of compounds (II), when
D is CHRy and G is CHR;.

The use of a compound according to any of claims from 1 to 25, in the
preparation of a medicament for use in the treatment of conditions mediated
by CRF (corticotropin-releasing factor).

The use of a compound according to claim 27, in the preparation of a
medicament for use in the treaiment of depression and anxiety.

The use of a compound according to claim 27, In the preparation of a
medicament for use in the treatment of 1BS (irritable bowel disease) and IBD
(inflammatory bowel disease).
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30.

.

32,

33,

A compound according to any of claims from 1 to 25, for use in the treatment
of conditions mediated by CRF (corticotropin-releasing factor).

A compound according to claim 30, for use in the treatment of depression and
anxiety.

A compound according to claim 30, for use in the treatment of IBS (irritable
bowel disease) and IBD {inflammatory bowel disease).

A pharmaceutical composition comprising a compound according to any of

claims from 1 to 25, in admixture with one or more physiologically acceptable
carriers or excipients.
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