WO 02/ 092090 PCT/ US02/ 15493 SUBSTI TUTED PYRAZI NONES, PYRI DI NES AND
PYRI M DI NES AS CORTI COTROPI N RELEASI NG FACTOR LI GANDS Field of the

| nvent i orwB 0Zlp®96 nventi on rel ates to conpounds whi ch ar e PoaME02/15493
substituted pyrazinones, pyridines and pyrimdines; to pharnaceuti cal
conpositions thereof, and to the use of such conpounds as CRF receptor

| i gands in the PYRal HEATEBf PYBAZ BUGNERF- PEREPENEY| AYPJBYBIMIBONBSckgr ound

of the Invention Comnld eRORICTROPIRARHI G A FAdREirdafy red to as
CRF), a 41 amno acid peptide, is the primary physiological regulator of

pr oopi onel anocortin (POVC) 15 derived peptide secretion fromthe anterior
pituitary gland [J. Rivier eFiald,oProle NatenACad. Sci. (USA) 80:4851
(1983); W Val e gt. _al. i.enc 13: 1394 (1981)]., . Iln.addition to.its
endocrife rol e %ﬁatshénﬁfiet%& A %eélaér?& %Oi %1%“:?0 4% 79 XS ation of
CRF has derubstriiused @yttieaincreshopyoicings @nish gad imdtdiatesotdeal ani ¢

di Stri but | Qoo Bl AorRIMAURAY TR RERIUEPT1R Wil spect fum of

aut onom c, “el ectrophysi ol ogi Cal an ehavi or dl fects consistent with a
neur ot r ans fHEPe COBPOURET G FRFatreCcepsios ild gsnsisn ipwthealteeattmgint, ofec.

Prog. 25 HowmioRescr3Qr24% telP%@kor@elrs Koob, Persp. Behav. Med. 2:39
(1985); .E.B. De Souza et al., J. Neurosci. 5:3189 (1985)]. There is al so

evi dendd that CRF plays a significant role in integrating the response of
the i mmune systemto physBakagireahd psychel agivealtioand i nmunol ogi cal 30

i fe Sai o a1 5oGOrEaBOroR Radbil, BRNEONS Bl Fe et 36 o
role in pS§Ehiatr#d erdoeodecsddapgrtédesl dgi thle girdsasws i ncl udi ng
depr essi onph@BXxbebyitahatedudi-3erders paRdphi et % ocortin (POMC) -
15 derived peptide secretion from the anterior pituitary
gland [J. Rivier et al., Proc. Nat. Acad. Sci. (USA)
80:4851 (1983); W. Vale et al., Science 213:1394 (1981)].
In addition to its endocrine role at the pituitary gland,

immunohistochemical localization of CRF has demonstrated

20 that the hormone has a broad extrahypothalamic
distribution in the central nervous system and produces a
wide spectrum of autonomic, electrophysiological and
behavioral effects consistent with a neurotransmitter or
neuromodulator role in brain [W. Vale et al., Rec. Prog.

25 Horm. Res. 39:245 (1983); G.F. Koob, Persp. Behav. Med.
2:39 (1985); E.B. De Souza et al., J. Neurosci. 5:3189
(1985)]. There is also evidence that CRF plays a
significant role in integrating the response of the immune
system to physiological, psychological, and immunological

30 stressors fJ.E. Blalock, Physiological Reviews 69:1
(1989); J.E. Morley, Life Sci. 41:527 (1987)].

Clinical data provide evidence that CRF has a role in
psychiatric disorders and neurological diseases including
depression, anxiety-related disorders and feeding

35 disorders. A role for CRF has also been postulated in the
etiology and pathophysiology of Alzheimer’s disease,

Parkinson’s disease, Huntington’s disease, progressive



35 disorders. Arole for CRF has al so been postulated in the etiology and
pat hophysi ol ogy of Al zheiner's di sease, Parkinson's disease, Huntington's
di sease, woognexse ve WO 02/ 092090 PCT/ US02/ 15493 supr anu@lcearsopai4sy and
anyotrophic |lateral sclerosis as they relate to the dysfunction of CRF
neurons in the central nervous system|[for review see E.B. De Souza,

Hosp. PractSWrasigegn ggshgy a1qd mmfgeeerhic dlarerl  sokeresb? @aepression,

the concerdya} iyt He GRE dife Ay ddCAIVA Yof NEELASEE-d ik tHhe tiger ebr ospi nal
fluid (CSF) of drug-free indivi duaﬂg J%C. B.. Neneroff_et_al., Science

226: 1342 ( FEEHTSICHFE Bk S¥RTem) [ TOAR S epsirti Bt y D458 (1987); R D.
France et &#HosplPBicticd,iHatpyo&B). B6 (1988); M Arato et al., Biol

Psychi atry 25:3 ( 9. Fur.t re, the density of CRF receptors is
signifi c5<r31ntly dgfcr:}% e%fg%d’)gulﬁ’et E{el%b%f)én%)rdl %%r’?ae&or o‘#e%ﬂ?%%la%nm{c % s,
consi st ent asintderd taipierrs et (R DfsiGRE{GB: INehrfdsed & .thé\rch. Gen.

Psychi - 988) Ji.q | di 14 here. i 5,8 bl
syc latrycﬂe%QFqu)i(rﬁAagT Wia | fegedid ¢ CCE%Fu_&( ﬁ@e'ﬁ&%&%&d

adrenocorticotropin response to ._admni stered C'o]?)'served in

depressed p@meEniE [ Wl -GolFi@nca 226 A 42 B84 iatG 411483890 §8984) ; F.

ggl ilgoer ebl?',- R%.Psy.igﬁy%%m?&ga%dewgysﬁsalﬁ;l (lﬂ-.%.g_)EreR_ié/M ol ef OIal =
w_Eng._J. : 4: _Preclinjcal studies in, rats an

non- hurién  pri et epsgyﬁ?lﬁﬁtd? %@dijgtqso(r?]aﬁsd;dp TPA?%O ?%ealhy'polﬂ%éi s that

hyper secr etRsyriofa GRF 2fx\3 9% (1988 Vied Furtidemsyaptdns daeni iyn OtineRF

depression I o sACHL . [ atr: : 89 There is

25 prelim ﬁ%r%yégem%f]ic%%’ﬁ%ﬁlﬁlﬁég yt::%:l‘i{| cdéz:%{elc%eezé e%éls é%egaﬁgaoné%% t%%rt@f:

| evel s and cth@stirodlg atie time . n rsetis o CRA th et dpte s dar Priaim of

[Gigori adlc@agegca.ls., NNRWARS Kehephar iReoh OQ¥er?: F B8Ny 49 41@p al so

been postul ated that CRF has a role in 30 the etiology of anxiety-rel ated
disordéps_(éﬁ@%ﬁkmdgb§ddltlon, there is a blunted

adrenocorticotropin (ACTH) response to CRF (i.v.
administered) observed in depressed patients [P.W. Gold et
al., Am J. Psychiatry 141:619 (1984); F. Holsboer et al.,
Psychoneuroendocrinology 9:147 (1984); P.W. Gold et al.,

20 New Eng. J. Med. 314:1129 (1986)]. Preclinical studies in
rats and non-human primates provide additional support for
the hypothesis that hypersecretion of CRF may be involved
in the symptoms seen in human depression [R.M. Sapolsky,
Arch. Gen. Psychiatry 46:1047 (1989)]. There is

25 preliminary evidence that tricyclic antidepressants can
alter CRF levels and thus modulate the numbers of CRF
receptors in brain [Grigoriadis et al.,
Neuropsychopharmacology 2:53 (1989)].

It has also been postulated that CRF has a role in

30 the etiology of anxiety-related disorders. CRF produces
anxiogenic effects in animals and interactions between
benzodiazepine / non-benzodiazepine anxiolytics and CRF
have been demonstrated in a variety of behavioral anxiety
models [D.R. Britton et al., Life Sci. 31:363 (1982); C.W.

35 Berridge and A.J. Dunn Regul. Peptides 16:83 (1986)].
Preliminary studies using the putative CRF receptor
antagonist o-helical ovine CRF (9-41) in a variety of
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anxi ogenic effects in animals and interactions between benzodi azepine /
non- benzodi azepi ne anxi ol ytics and CRF have been denonstrated in a variety
of behaviwpak/iogau ety nodels [D.R Britton et al., Life $8cr/ussi1:368
(1982); C.W 35 Berridge and A.J. Dunn Regul. Peptides 16:83 (1986)].
Prelimnnary studies using the putative CRF receptor antagonist a-helical
ovi ne CRF )i oing la DEgra ditgm s fAenpIAD /) I2300 PET/AUSCRIAEAG3  behavi or al

paradi gs demRngieAbaiaf e AMAION oo i QRS r AL i idd ke
effects that, are qualitatively simlar to the benzodi azepi nes :
Berridge afdTALRFY SOUASHASRZMSEIRARP PES3dE (R0 igian Aok deal-ch Revi ews
5 15: 71 (1926)] Ho¥eir gaient.cal : 3mpdaaise ,anth-dec et sa i mdidig sididi es
have al I5 delrgo_r:ﬁt rg%@% i]nt eractions between CRF and benzodi azepine

anxi ol yti ¢S, "pr O\;I i d f'urt her evidence for the involvenent of CRF in

t hese di sor der s Nel@oChlepridiadz e porxdoder iaet emdatresedteor amdiogepittidiefd ect s
of CRF in h e ld t: Bt . P hophar nacol ogy
86: 170 (19515(?75e ﬁtlg %re’hég%taeﬁe%zll.fl,[tlérlg‘s???ﬁgfﬁg’%ﬁie& D SR A0 (1088)] and
in the acobshizediszgipine vestqlivtResswerdvawiay durthesy shwislemomdoiogy 15
88: 147 (1986} ihfolakhenth® MemzodiazeRisae 1ol . ant agoni st

( Rol 5-%1788? which was withouyt behavioral actiyity alone in the operant
conflicdf? t EBLOTFEFEFOF 1OFe 2 HTRALSSofNERE PRXAC8E8¢CdepeiBRAES nafiner

whil e the Chéniadbaz@pithe icovndlsetagesicst k(FG/ B4 wrhaced the 20 actions
?rracﬁsﬁi [sﬁsl;gﬁ% Ié%%j%{s%m%}coagg o@%@ggﬁg\%ﬁﬁ%%ﬁé gstl g’é’ﬁ %%28 %'bl ;Piecs and
ant i depr es&ancdophedues olivsivr 94t:3d6aida@sBe lebhectin dmiavcusthie el uci dat ed.
I't has bee@t%§tﬂ¥pgkg%sﬁﬁ?@uh@MEﬁ%ﬁowtQ@ta&h?yP%&%Hdﬂﬂgﬁﬁg%dl%g&he
15 88:147 (1986)] in rats. The benzodiazepine receptor
antagonist (Rol5-1788), which was without behavioral
activity alone in the operant conflict test, reversed the
effects of CRF in a dose-dependent manner while the
benzodiazepine inverse agonist (FG7142) enhanced the
20 actions of CRF [K.T. Britton et al., Psychopharmacology
94:306 (1988)].

The mechanisms and sites of action through which the
standard anxiolytics and antidepressants produce their
therapeutic effects remain to be elucidated. It has been

25 hypothesized however, that they are involved in the
suppress%on of the CRF hypersecretion that is observed in
these disorders. Of particular interest is that
preliminary studies examining the effects of a CRF
receptor antagonist (o-helical CRF9-41) in a variety of

30 behavioral paradigms have demonstrated that the CRF
antagonist produces “ anxiolytic-like” effects
qualitatively similar to the benzodiazepines [for review
see G.F. Koob and K.T. Britton, In: Corticotropin-
Releasing Factor: Basic and Clinical Studies of a

35 Neuropeptide, E.B. De Souza and C.B. Nemeroff eds., CRC
Press p221 (1990)].



suppressi on of the CRF hypersecretion that is observed in these disorders.
O particular interest is that prelimnary studies examning the effects
of a CRF wopeeeper antagoni st (a-helical CRF9-41) in a vaPCetusonis430

behavi oral paradi gns have denonstrated that the CRF antagoni st produces "
anxiolytic-like" effects qualitatively simlar to the benzodi azepi nes [for
review see G FItkbels degnKilirtBert porstulmteCortthiatotRipihes Relredsd gy

Factor: Basgi] al,..S I p De Souza and
C B Nemor Of fcfdag’%gcg?é&(f IBrreglslégp 2fg(lf‘g°9e e s %‘fdg”ée%gg% *PCT/ US02/ 15493
It has beeﬂaﬁﬁﬂpﬁéﬁeﬁ@§ﬁ§ﬁa§@@Oﬁﬁﬁiﬂj%rﬂﬂi§gaﬁﬁ@@éSQ¥es§aﬁﬂK@V&§tular or
heart-rel ah%eﬁilt%@l@%@l a&awvca%m@a%@ld&%tslt&% HeS@de:S 13fdeSi Ng from
stress such as perten hycar di a and cog&gstlve heart failure, 5
st roke, i r S Baﬁata??fﬁdﬂoe (ipc?éftnd&ﬁ&eaﬁox?é? EFS AV dSUsniaed

hyper sensi tioliony cahypetratad iwivi typspehepatded adictal dlsturbance and stress
[for revie z neroff Edi t or Cbrtlcotropln-
Rel easi ng g%@for agggﬁggéﬁaﬂcﬁﬁﬁgégpa§t d|5% Fresfo[ O&%&bvﬁfmﬁbseﬁ B. De
Souza and E.-B. RNel¥eushf €dS.., NeﬁerOQﬁesgde@rs(1@@@ﬁummiﬂapﬂmnIIot M

MIlion, J, éﬂé@%ﬁngAﬁac@%Ethﬁ%ruc aﬁEﬁ%ﬁ%nlg%ﬁtr %£P| 119, 1569-1579
(2000)& Over - expressi on or er -expression o has been 15 proposed
as an HdeWFVFW@e€§&§€ fErBse@€r§Puﬁ@dﬁ@§IC &i-sDeaereLfsests -t r ERCabl e

di sorders pmféls@dgzzﬁoruew)rpb@d andmafitineut, b mdiatiion, affechiete disorder,
o oLy, fegreselony haatachec vl iople Douel sy glg, Hoghy [ aummtic
di sease, gd800O0i)ntesti nal di seases, anorexia nervosa or other feeding

di sorder, drug Over-expression or under -expression of CRF has been

15 proposed as an underlying cause for several medical
disorders. Such treatable disorders include, for example
and without limitation: affective disorder, anxiety,
depression, headache, irritable bowel syndrome, post-
traumatic stress disorder, supranuclear palsy, immune

20 suppression, Alzheimer’s disease, gastrointestinal
diseases, anorexia nervosa or other feeding disorder, drug
addiction, drug or alcohol withdrawal symptoms,
inflammatory diseases, cardiovascular or heart-related
diseases, fertility problems, human immunodeficiency wvirus

25 infections, hemorrhagic stress, obesity, infertility, head
and spinal cord traumas, epilepsy, stroke, ulcers,
amyotrophic lateral sclerosis, hypoglycemia, hypertension,
tachycardia and congestive heart failure, stroke,
osteoporosis, premature birth, psychosocial dwarfism,

30 stress-induced fever, ulcer, diarrhea, post-operative
ileus and colonic hypersensitivity associated with
psychopathological disturbance and stress [for reviews see
J.R. McCarthy, S.C. Heinrichs and D.E. Grigoriadis, Cuur.
Pharm. Res., 5, 289-315 (1999); P.J. Gilligan, D.W.

35 Robertson and R. Zaczek, J. Medicinal Chem., 43, 1641-1660
(2000), G. P. Chrousog, Int. J. Obesity, 24, Suppl. 2,
S50-855 (2000); E. Webster, D.J. Torpy, I.J. Elenkov, G.P.
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addi ction, drug or al cohol w thdrawal synptons, inflammtory di seases,
cardi ovascul ar or heart-related diseases, fertility problens, human

i mmunodefwoioeng209wi rus 25 i nfections, henorrhagi c stress, PODASDY/Y5493
infertility, head and spinal cord traumas, epilepsy, stroke, ulcers,
amyotrophic lateral sclerosis, hypoglycenm a, hypertension, tachycar d| a and
congest i ve ¢izguséi | Apwe, &tYoK@adoﬁ@opor%%@s ZbT%Zraflﬁ%Bbx r®hJ.

psychosoci aledyef | S C3OB Strﬁeﬁﬁérdﬂfjuc@@rf evEhin Ul gelroi SLENEA 10,
post -operative ileus and col onic hypersensiti Vi telglr assom ated with

psychopat hogjcﬁgl?c]aﬁ‘ 6 QR bdhc AP FRss F8Sr Ty swen- NR - MeCart hy,
S C Hei nrizded angke D, E o6% ) 0541804 sczcmmr, MRinarcmWexBeSandSc; B89-315 (1999);

1641 166%) qf%%‘fﬁ%% ROberCE&ZSPg"b aﬂf‘fﬁSt aﬁ%fe)%%i i]?/ h@gﬁsﬁ%ﬁ 0(5255%)550 S55

(2000): E. GAeIBL 6£QolD. JAnTompyy . IAc]adEI@rd(o,v 9GB?P 170 V¥5 0p2 @®®0P0

PCT/ US02/ 15493 QI OUSO0S, ¢ fffLe a&) C§4@ha,gllc§fz 1998); D.J.

Newport and C. B. ogy, 1-218 (2000);
G Mastor amtwmtslm@ﬁs mfmrbe letefu]Acfa%i hf&s:r grogd) I5LMORYR090); M J.

Onens and Gd pﬁlﬁ\ti@amén WO E/ @875 dIVEBdsedr d9B &i1 d8AD-d808,{ 1999) ;
G F. Koob,_ Ann.. N Y. Acad. Sci., 909, 170-185 (2000)] Lastly, studies

have detfbnsiPatehf 458 TRERE AR af Falbkr used JB% 12611 gr owt h
stinmul at or orodifeie b i cRiuON QM2 CAX PN Ds tth rdpsies wedfuTuid ure assays

Thus. | ORE. AN S: iy e 188 ul i n treatnont of hair 1056, The o
fol I owi ng publ i cte omlle@c:mm@mmms aﬂﬂdgcﬂﬁmriﬂwmds however,
W97/ 313235 W%Wﬂ Fia08 057/ ggésrgéa v%%%%%g%g cHEUD05:
provided herein: W095/10506; W099/51608; W097/35539;
W099/01439; WO097/44308; WO0927/35846; W098/03510;
W099/11643; PCT/US99/18707; W099/01454; and WO00/01675.
Even with the current development efforts of CRF antagonist
compounds, it is desirable to develop additional CRF
20 receptor ligands in the treatment of various CRF-related

disorders.

Summary of the Invention

This invention is a class of novel compounds which
25 are CRF receptor ligands and which can be represented by
Formula (I) and (II):

3
R2a R B
N X= 2
O R
Rt;zq;;fs W Ruzég;zr/ W
5 N—{‘<Y 5 N’:‘<Y
Y Y
A2 _A A2 _A!
(I) (I1)

30



W99/ 11643; PCT/ US99/ 18707; W99/ 01454; and W00/ 01675. Even with the
current devel opnent efforts of CRF antagoni st conpounds, it is desirable

t o devel owoaddizponal CRF 20 receptor ligands in the treaPe@EntSovis4vari ous
CRF-related disorders. Summary of the Invention This invention is a class
of novel conpounds which 25 are CRF receptor |igands and which can be
represent ed®by? ForRRacYEicahlly (eyerBableas®lB fArD thRreRE, RL N WRL~\N
1; W N NyheRoih: Y RS\ O¥ A2 Al A2 AL TT. (1) (Il) 30 -5 WD 02/092090
PCT/ US02/ 15493 or a pharmaceutically acceptable salt formthereof,

wherein: Xis Nor CRLl; 5 provided that when X is N, RL can not be either

-NR9R100rXi\!R9[€CmCNW;iS—O =S, -Hor (-H-H; 10 Yis -C (=0 -, -C
(RY) 2- NRY- RY is
|ndependent eac Ry, C%T%encé§QQcT%ctéﬂnf¢ o % e%%?%?l_ﬂiﬁ%yl Tand

C1C2haloa+1R CO@SBlsRB NHR3, NR3 R1, OR3, or SOnR3 ; Rl is
|ndependently at each occurrence, selected from

W is =0, =S, -H or (-H,-H);

10 Y is -C(=0)-, -C(RY)y-, -C(RY),CHz-, -OCHy-, -SOnCHy;-, -N=,
-NRY-, -0-, or -CH=;

RY is independently, at each occurrence, selected from H,
methyl, ethyl, and C1-C; haloalkyl;

15
B is R3, NHR3, NR3R!, OR3, or SO,R3;

Rl is independently, at each occurrence, selected from
H, halogen, -CN, C1-Cs4 haloalkyl, -NROR10, -NROCOR?,
20 -COR10, -0OR10, gH, -S(0)pR2, C3-Cg alkyl,
C2-Cg alkenyl, C3-Cg alkynyl, C3-Cg cycloalkyl, and
Cy4-Cg cycloalkylalkyl;
wherein each Cl—C5 alkyl, Cy-Cg alkenyl,
C2-Cs alkynyl, C3-Cg cycloalkyl, or
25 C4—Cg cycloalkylalkyl is each optionally substituted
with halogen, CN, C1-Csz haloalkyl, -NR9R10,
-NRICOR?, -COR10, -0OR10, SH or -S(0)pnR12;

R2 is H, halogen, CN, C1-Cy4 haloalkyl, -NROR10, NROCOR?,
30 -COR10, -0rR10, gH, -S(0)pR12, C1-Cs4 alkyl,
C3-Cg cycloalkyl, or Cs4-Cg cycloalkylalkyl;
wherein each C1-Cy alkyl, C3-Cg cycloalkyl, or
Cy4-Cg cycloalkylalkyl is optionally substituted with
halogen, -CN, C31-Cs haloalkyl, -NRPR10, -NROCOR?,
35 -COR10, -OR10, sH or -S(0)nR2;



H, hal ogen, -CN, Cl1-C4 hal oal kyl, -NROR10, -NROCOR9, 20 -COR10, -OR10, SH,
-S(0)nR12'" Ci1-C6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl, C3-C6 cycloal kyl, and
C4- C8 cycwoakkyldoad kyl ; wherein each Cl-C6 al kyl, C2-C6 al lpemyisp2/13323 C6

al kynyl, C3-C6 cycloal kyl, or 25 C4-C8 cycl oal kyl al kyl is each optionally
substltut ed wth hal ogen, CN, Cl-C4 hal oal kyl, -NROR10, -NROCOR9, -COR1O0,
-OR10 , SHRF® is (H@) FnRi?é- BR2 €M, 49H omethydN, <Chvds mtamsilyl . - NRORLO,

NROCORY, 30 - B, ST HAPRI Ine Glok, ity CoBo63 | oal kyl ,
or C4-C8 cycl oaléﬁ/ wher ei.-n_each %l cycl oaf kyl, or
C4- C8 cycl oal kyl 15% %doé?ft’l SH&HP é’lﬁ’é@ﬁ"’tyut red W th §I3ogen _CN, Cl-C4
gfzi} 83'2(|§W P-Ca\_l}??jgicﬂDzCH‘dwemaCH%Hs CGQIOO)CWO—CBH@MCPS( @Wlﬁﬂ tﬁ ?/\D
inéﬁ? e
propyl, 95gycl opr 0%2}1/[ ?f’cl obulzyF zms?hoxy,o)%%k 19(;1‘{ Gt C>1/ C3 al Koxy,
cycl opr opyl oxy-, (SORB(H)-QHagHs , - QJ@(CH@QEG-QCK-Q Ni@ﬁ C}I-I&’Ha C(0) CH2CH3,
-CH2OH, 5 - CH20CKS @513,- gogI %(@ 1\N £CH§
SoNnaecs RN, NG ta
- S( 0 2CH2CH3, NH?(H CHY, (H)\T(@')BIH2C‘H|§| (HN CHZ) SH3-1 ( GIN;)((@E@HZ -N (CH3)

CH2 CH%O 10 -N ¢ ) 9 g %F% ; R3is Ci1-C10 aIkyI, C3- C10
al kenyl”,” C3-C10 W3 2C3° & N ngyI C4- C12 cycl oal kyl al kyl, C2-C10
al koxyal kyl, C5-C10 cycl oal kenyl, or 15 C6-C10 cycl oal kenyl al kyl ; wherein
one car bon gan sany: cygh 0zl | TENG P8y 1ePlaced i, Ry1 S of NRS: and
C3-Cg cycloalkyl, C4-Ci13 cycloalkylalkyl,
C2-Ci1p0 alkoxyalkyl, Cs5-Cig cycloalkenyl, or
15 Ce-C109 cycloalkenylalkyl;
wherein one carbon in any cycloalkyl ring may be
replaced with O, S or NR?; and
wherein each C1-Cy1g9 alkyl, C3-Cig alkenyl,
C3-Cg alkynyl, C3-Cg cycloalkyl,
20 Cy4-Cy13 cycloalkylalkyl, Cy-Cig alkoxyalkyl,
C5-Ci10 cycloalkenyl, or Cg-Cig cycloalkenylalkyl is
optionally substituted with 1, 2 or 3 substituents
independently selected at each occurrence from
C1-Cg alkyl, C3-Cg alkenyl, C3-Cip alkynyl,
25 C3-Cg cycloalkyl, halogen, C1-C4 haloalkyl, cyano,
-OR7, SH, -S(0)pR1l, -COR®, -NHR6SO,R8, -OC (0)NRSR7,
-N3, -OC(O)OR7, -COzR8, -OC(0)R®, -NR7COR®, -N(CORS),,
-NR7CONR®R7, -NR7CO,R8, -NR6R7, -CONRSR7, -CO,H, aryl,
heteroaryl and heterocyclyl;
30
alternatively, R3 is -OR32, -NR32R3b, -NHR32, -S0,R32,
-SO2NHR3@, -SO;NR32R3P, -cORr32, -CONHR32, or
~CONR3aR3b;

35 R32 and R3P are independently selected from

C1-C10 alkyl, C3-Cq1g alkenyl, C3-Cip alkynyl,
C3-Cg cycloalkyl, Cyz-Ci2 cycloalkylalkyl,

-7-



wherein each Cl1-Cl10 al kyl, C3-C10 al kenyl, C3-C8 al kynyl, C3-C8

cycl oal kyl, 20 C4-C12 cycl oal kyl al kyl , C2-C10 al koxyal kyl, C5-C10

cycl oal kewglo2/0e209¢C6- C10 cycl oal kenyl al kyl is optionally ®avaisor/v4esi with
1, 2 or 3 substituents independently selected at each occurrence from
Cl-C6 al kyl, C2-C6 al kenyl, C2-C10 al kynyl, 25 C3-C6 _cycl oal kyl, hal ogen,
Cl- C4 hal oal kyl $2€§an@lkaeprlkySH, CssCopREYCloabRENYINHRBS02R8, - OC

(0) NR6RY7, -N3,C-_C@J20(Q9ycqya1,ke@?ﬁa§ 1;0C (0) R6 , -NR7COR6, -N (CORE) 2,
- NR7CONR6R7, -NRGICI) R8, -NR6R7, -CONR6R7, -C02H, aryl, heteroaryl and

het erocycl yl ; 3@hareérnappyepybor3insanpreyclopREyf3pay- KER3aPlasedr3a,

- S02NHR3a, - SO2NREAR3b, - PRFAY; - EAHR3a, or - CONR3aR3b; 35 Rid and Rib
are independent]y selected, from, CL-C10 al kyl, C2-€C10 al kenyl, C2-C10

al kynyl o C3. CoBSRELT| REFD BATka ac%%éfoldal |C&Pk?9%e? 100 02/ 092090

PCT/ US02/ 15493 C£2C (3l @ ldwkuxlyaldeCs CycCoel&ydl oal kenyl, and C6- C10

cycl oal kenyl al kyl ;. ~Whergin, ON&, cankon id) tbeabkylymay be repl aced
wth 0, S or NF%%Z!l airllg(; %ﬁdv%ergﬁl ee@%'cﬁc?é%a%yl 902-%10 al kenyl, C2-C10
al kynyl , C3-C8 €yeFumlanaLoaddamyl c b dlacial RyrFloaikenglalkkyabkyl |

C5- C10 cycl oal kﬁﬂ%ig{)g&%ﬂy afl0ieyekqal kenyhatkyk islabseﬁkhgﬂegl y

substituted wtf Substituents _10 i1 ndependently sel ected at each
occurr éfce froninégpesdankyy, sekecked| REnGRCLC2CECEDTERPRENFEOMC3- C6
cycl oal kyl, hal ogety Oy, had-aa klkengyan@,-C1ORELky™YL, -S (O nR11,
- CORE, - CO2R8, égzéé(gyé¥%alkyl, halogen, C1-Cs haloalkyl, cyano,
-OR7, -SH, -S(0)pnR!l, -CORS, -CO3R8, -0C(0)RS,
-NR7COR®, -N(COR®),, -NR7CONR6R7, -NR7CO,R8, -NROR7,
15 ~-NHR6S0O,R8, -OC(O)NR®R7, -N3, -OC(O)OR7, -CONROR7,
-COgH, aryl, heterocaryl and heterocyclyl;

R%¢ is independently selected in each occurrence from

~-H, -OR10, -COR?, -COR8, -CONROR10, -CN, -NROR1O,

20 -S(0)pR12, -8(0)2NROR10, -NO2, halogen, Ci-Cg alkyl,
C1-C4 haloalkyl, C1-Cg haloalkoxy, C3-Cg cycloalkyl,
C9-Cg alkenyl, Cy-Cg alkynyl, aryl and heteroarvl;
wherein Cq1-Cg alkyl, C1-C4 haloalkyl,
C3-Cg cycloalkyl, C3-Cg alkenyl, and C3-Cg alkynyl,

25 are optionally substituted with -OR10, -COR?,
-CO,R8, -CONRIR1C, -cN, -NRPRI0, -5(0)pnR'2, or halogen;

Al is CR® or N;
30 A2 ig CR® or N;

R> is independently selected at each occurrence from
-H, C1-Ciq9 alkyl, C1-C4 haloalkyl, C1-C4 haloalkoxy,
Cy;-C10 alkenyl, C3-Cyp alkynyl, C3-Cg cycloalkyl,
35 Cy4-Ci2 cycloalkylalkyl, -NO,, halogen, ~CN, -NROR7,
-NR®COR7, -NR6CO,R8, -COR® -OR7, -CONRSR7,
-CO(NOR?)R11, -CcOsR8, -S(0)2NRIR1O, and -S(0)nR%;
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-NR7COR6, -N (CORE)2, -NR7CONR6R7, -NR7C02R8 , -NR6R7, 15 -NHR6S02R8 , -OC
(O NRBR7 , -N3, -OC (O OR7 , -CONR6R7, -C02H, aryl, heteroaryl and

het er ocycWolo2/082096 s | ndependently sel ected in each occurr @aTaSh2/ciaw3 - H,
-OR10, -COR9, -(Q02R8, -CONROR10, -CN, -NROR10, 20 -S(0)nR12, -S(0O 2NROR10,
-NO02, hal ogen, Cl-C6 al kyl, C1-C4 hal oal kyl, Cl1-C6 hal oal koxy, C3-C6

cycl oal kyl, C2vWBrgieul-C1e2abbyal k¢Fayfio alfemnd Hatgdhoaskynywher ei n

Cl-C6 al kyl, C1+ akoah kyh kvE3: choal z n and C2-C6
dign 5 gl et e s,

- , -CN, Y- , ; ; is
C:?ﬁ f)r N;1 (R;i lemnnmele'mégﬁug sﬁ‘@lléiﬁtltfﬂ ad @&thcsitgcmﬂlff@m:f fmﬁnchth4| El- C|10
al kyl , - a yl ,~ ClL- alo - al kenyl , - ynyl ,
- y T 8 € a a 4- ’ 27 en
2NROR10, and - S | NRLE=7 -8 70 RGET/ U 15493 W kp7 Cl- C10
al kyl, C2-C10 al @1%%05 ClONgl\%%%yI %@Q%Q@cy%gl ké?\ én\é\e@-ﬁcgé’

cycl oal kyl al kyl ~4QsR8pt r6RANPR” sRbst22dt 23 (Y ok to 3 substituents

i ndependently sel ected at each occurrence fromCl-C4 5 alkyl, C2-C4

al kenyl , C2-C4 al kynyl, C3-C6 %ycl oal kyl , C4-C8 cycl oal kyl al kyl, Cl1-C4

hal oal R , alNernafdveden, twock” IJKNRERE, ONNRGCERPNINRGCIERE 2N EORE 20R7,

- CONRBR7, - C02R8,7 eRlbeMeBO)euBed aithg,S e inRll; SH-Aldteinay vely, two RS

groups on adj acent ato an forma_ 5-7 nmenber.ed fused ring, partially
saturated or u?fé‘ﬁa&l%”z&, ‘o) &r‘i’éﬁl}yc&ﬂnéﬁarﬁ%@lgl-lzz- Oio‘or‘%f- SOn- or 1-3 N
het er oat ons provis@ad ©hfe IrBnd dedenesttoms provided the ring does not

contain any S-S, 0-0, S-0 or N-S bonds;
15 said 5-7 membered fused ring optionally substituted
with C1-C4 alkyl, C3-Cg alkenyl, Cy-Cg alkynyl,
C3~Cg cycloalkyl, Cyu-Cg cycloalkylalkyl,
C1-C4 haloalkyl, -NO;, halogen, -CN, -NR6R7, NRSCOR7,
NR6CO,R8, -COR® -OR7, -CONRSR7, -CO,R8, -CO(NOR?)R7, or
20 -S(0)nR1L;

R® and R7 are independently at each occurrence
H, C1-C¢ alkyl, C3-C4 haloalkyl, C;-Cg alkoxyalkyl,
C3-Cg cycloalkyl, Cg-Ciz cycloalkylalkyl, Cs5-Cig
25 bis(alkoxy)alkyl, aryl, aryl(Ci-Cs4 alkyl)-, heteroaryl
or heteroaryl (C1-C4 alkyl);

alternatively NR®R7 is piperidine, pyrrolidine, piperazine,
N-methylpiperazine, morpholine or thiomorpholine;

30
R8 is independently at each occurrence C;-Cs alkyl, C1-Cy
haloalkyl, C3-Cg cycloalkyl, C4-Ci12 cycloalkylalkyl,
aryvl, aryl(Ci1-Cs4 alkyl)-, heteroaryl or
heteroaryl (C1-C4 alkyl);
35

R° and R10 are independently at each occurrence gelected
from H, C3-C4 alkyl, C1-Cy4 haloalkyl, C3-Cg alkenyl,

~9-



contain any S-S, 0-0, S-Oor NS bonds; 15 said 5-7 nenbered fused ring
optionally substituted with Cl1-C4 al kyl, C2-C6 al kenyl, C2-C6 al kynyl,

C3- C6 cycwoakkydoso C4- C8 cycl oal kyl al kyl , Cl-C4 hal oal kyl , PCRABp2/bsbdgen,
-CN, -NR6R7, NR6COR7, NR6CO2R8, -CORE -OR7, -CONR6R7, -C02R8, -CO ( NOR9)
R7, or 20 -S (0) nR111] R6 and R7 are independently at each occurrence H,
Cl- C6 al kyl, Cl-G4Czaledaiviopll, C2-C8 avkbwgdkiyl , C263s Golloyreyaltky) , C4- C12

cycl oal kyl al kyl ,arfep G2 c\{lgx_ll%(.ie_ltIk:§.q>,_g,§[)@llkyI aryl, aryl (Cl-C4 al kyl) -

het eroaryl or heteroaryl ( kyl) al ternati veI y NR6R7 is piperi d| ne,
pyrrolidine, piperazine, N-nethylpiperazine, norpholine or thionorpholine;
30 RB is mdépeadenalepealrdemqbr @@Cé&b@n©&cﬁh@4&c@ kybc, @ikdl, h@ o@} kyl,

C3- C6 cycl oal kyl cy, a ﬁ%ﬁéﬁ%

het er oar53c/l or ]ecfaolg?)g/]r (E%’" &E@ H‘%f% R&éaﬁélz Fél%é]a?%ﬁ?}ﬁ ently at
each occurrence as:a/tle,ctaacyl ¢610+G4Hal®y1034 ahje;tle,ro@tyﬂiél hal oal kyl , -

al kenyl, -9 WO qgc%gag 93 I_kynyl C3-C6 cycl oaI kyl ,
C2- 06 al koxyal k% San Pé? éy%ﬁ{%ﬁﬁyl gfrky 11 is i ndependent |y at each
occurrence Cl-C4 al kyl, Cl1-C4 hal oal kyl , C3- CB cycl oal kyl, C4-C12

cycl oal kyl &likyk s iame n@@sltwla@eaEMthuﬁ%h%@O@ayb at‘ﬁ% @{yé{Cl C4
al kyl), or -NR6R7;. R12 is |nd endent | ¥L at each occurrenc 1 C4~ al

Cl-Cc4 o hal oam@hcaddlos @kenglkher¥lesCarkgnythyesl ce3 el oal kyl, or
C4- C7 cycl oal kylogidyds11ary) drs qhenykyeloaaphtibylk;1each optionally
substituted

aryl is phenyl or naphthyl, each optionally substituted

with 1 to 5 substituents independently selected at
15 each occurrence from C;-Cg alkyl, C3-Cg cycloalkyl,

C4-C7 cycloalkylalkyl, Cy-Cg alkenyl, Cy9-Cg alkynyl,

halogen, C;-Csz haloalkyl, cyano, ~OR30, -SH,

-S(0)nR32, -COR32, -CO3R28, -0OC(0O)R32, -NR29COR29,

-N(COR32),, -NR29CONRZ9R30, -NRZ9CO,R28, -NR29R30, and
20 -CONRZ29R30;

heteroaryl is pyridyl, pyrimidinyl, pyrazinyl,
pyridazinyl, triazinyl, furanyl, guinolinyl,
isoquinolinyl, thienyl, imidazolyl, thiazolyl,

25 indolyl, pyrrolyl, oxazolyl, benzofuranyl,
benzothienyl, benzthiazolyl, isoxazolyl, pyrazolyl,
triazolyl, tetrazolyl, or indazolyl, each optionally
substituted with 1 to 3 substituents independently
selected at éach occurrence from C;-Cg alkyl,

30 C3-Cg cycloalkyl, Cy-C7 cycloalkylalkyl, Cy-Cg
alkenyl, Cy-Cs alkynyl, halogen, C1-Cs4 haloalkyl,
cyano, -OR30, -SH, -S(0)pR32, -COR32, -CO,RZ?8,
-OC(0)R32, -NR29COR2%, -N(COR32),, -NR29CONRZ9R30,
~NR22COR28, -NR29R30, and -CONR29R30;

35

heterocyclyl is saturated or partially saturated
heteroaryl, optionally substituted with 1 to 3

~10-



with 1 to 5 substituents independently selected at 15 each occurrence from
Cl-C6 al kyl, C3-C6 cycl oal kyl, C4-C7 cycl oal kyl al kyl, C2-C6 al kenyl, C2-C6
al kynyl , wbakogmpy Cl-C4 hal oal kyl, cyano, -OR30, -SH, - 8(COURB21549C0OR32,
-02R28, -0OC (0) R32, -NR29COR29, -N (COR32) 2, -NR29CONR29R30,

- NR29CO2R28, -NR29R30, and 20 - CONR29R30; heteroaryl is pyridyl,

pyri m di nyl, pyr%}zb%"yltuel‘p"yﬁilH%@Glﬁ?lrldeltltlﬁﬁ@ﬂﬁct?@ra’nyeaChw nol i nyl ,

i soqui nol i nyl, tdiu:@ﬂzyjl‘en¢d§ﬂ ezl ai -cd haaal ylac; 25 bﬁ)@Qbﬁ'lkyer celyl

orazol i benzofuuenlu benegth eml,; SSIELN =il sgpsecl v
substituted wt HlaIl_lQQ)eIS, Stbst4 thﬁélm@kyidepawdmt |4OR39e| &&t, edSdD) gasdh,

occurrence from aI_ 330 yg:l 0 Q4- C7 I kyI al kyl ,
&6 al kenyl, & {%dg%% hePSsR ykh Ral Kyl . %%gﬁ - OR30,
R8N

ogen,

“SH, -S(0) 11R32, -1\1 %@ 9@@@9001\1328@@%32) 2,
- NR29CONR29R30, -NR29C02R28 -NR29R30 and CO\IR29R30 35 heterocyclyl is
optionally substituted with 1

saturated or,parti,ally s r at ed heteroaryl
to 3 -10 V%%Z‘FOQ?@@%’@P%‘? > P £FER QAsIETERGR S1irfdepakdent Cy-Sel ect ed
o Faclh Ocﬂirlr af lglcﬁ@ealdyyilo I QMGbggl ayblogﬂkﬁal]ﬁyll | kyl
cycl oa y al ke a al ogen, Cl1-C4 hal oal kyl ,
cyano, - ﬁ’hené’q%) %"1 ]%iggj a@%‘é’éﬂz' _0C( O R32, - NR29COR29,
- N( COR32) 2, -NR2900\IR29R30 -NR29C02R32, -NR29R30, and - CONR29R30; R28 is
i ndependentlis eagh ur y 1- hal o
cycl oal kyl é %%?Zicyc%)%gl k gﬁgngéngﬁs e?fg SFCBﬁ]éﬁW:?C%e&Cg?%I ) -
from H, - a kyl Cq-~ C4 haloalkyl, C3-Cg alkenyl,
C3-Cq alkynyl, C3-Cg cycloalkyl, Cy-Cg alkoxyalkyl,
15 and Cy4-Cy cycloalkylalkyl;

R32 is independently at each occurrence C;-C4 alkyl, C1-Cq
haloalkyl, C3-Ce alkenyl, C3-Cg alkynyl, C3-Cg
cycloalkyl, or C4-C7 cycloalkylalkyl; and

20

n is 0, 1, or 2.

Detailed Description of the Invention

This invention is a class of novel compounds which
25 are CRF receptor ligands and which can be represented by
Formula (I-a) and (II):

3
r\iR B
X= 2
o} R
R1/</:I W R1/<\N/i/ W
s’ s’
" L i L
A%N A‘°-'\'¢A1
R* : R*
(I-a) (11)

30
or a pharmaceutically acceptable salt form thereof,

wherein:

-11-



R29 and R30 are independently at each occurrence sel ected

al kyl, Cl-C4 hal oal kyl, C3-C6 al kenyl, C3-C6 al kynyl,

al kynyl, C3-C6 cycloal kyl, or C4-C7 cycl oal kyl al kyl ;

tl?ﬁélt VF@FIR@ ds . ®

YRS YY AL®

fromH Cil-C4

C3-C6 cycl oal kyl,
C2- C6 al kewyaliapbg 15 and C4-C7 cycl oal kyl al kyl ; R32 is ipaadpsendant |y at

each occurrence C1-C4 al kyl, Cl1-C4 hal oal kyl, C3-C6 al kenyl, C3-C6
and 20 nis 0, 1, or

2. Detailed Description of the Invention This invention is a class of novel

conmpounds wbh§91q25;aﬁ@.CRF receptor |igands and which can be represented

by Formula (I-a R3B 1. NQ7 XR2 RWRL NZ, N N~ R5 VYl
doyfdodd 2 ARl g

)CABRYr ke hidihiic et

acceptable-ﬂﬁﬂ&CdRﬁ’nlthereof wherein: -11 WD 02/ 092090 PCT/ US02/ 15493 X
is N or 1; provided that when X is N, RL can not be either -NROR10 or
- NR9 . 5Wis 0, S, Hor (-H -H ; Yis CO CH2, CH2CH2, OCH2, SOnCH2,

N, NH, NCH3V i3 &r ©HH 0 BH,sH3, NHR3, NR3R1, OR3,

Y is CO, CHy, CH2CHyz, OCHz, SOnCH,;, N, NH, NCHs,

10 B is R3, NHR3, NR3R1, OR3, or SOuR3;

or

SOnR3;

0O, or CH;

Rl is independently, at each occurrence, selected from

H, halogen, -CN, C1-C4 haloalkyl, -NR®R10, -NROCOR?,
-COR0, -OR10, gSH, -S(0)nR'2, C3-Cg alkyl,
15 C2-Cg alkenyl, Cy-Cg alkynyl, C3-Cg cycloalkyl, and

Cy4-Cg cycloalkylalkyl;

wherein each C;-Cg alkyl, Cy-Cg alkenyl,

Cy-Cg alkynyl, C3-Cg cycloalkyl, or

Cy-Cg cycloalkylalkyl is each optionally substituted
20 with halogen, CN, C3i-Cz haloalkyl, -NR9R10,
-NR?COR?, -COR10, -OR10, SH or -S(0)pnR12;

R2 is H, halogen, CN, C3-Cs; haloalkyl, -NROR1O,
-COR10, -0R10, gH, -S(0)nR2, C1-Cs alkyl,

NRJCOR?,

25 C3-Cg cycloalkyl, or C4-Cg cycloalkylalkyl;

wherein each C1-Csz alkyl, C3-Cg cycloalkyl,

or

Cy-Cg cycloalkylalkyl is optionally substituted with
~-NR2?COR?,

halogen, -CN, C1-Cz haloalkyl, -NR9R10,
-COR10, -0OR10, SH or -S(0)nRZ;

30
R3 is C1-C19 alkyl, C3-C1g alkenyl, C3-C1o alkynyl,
C3-Cg cycloalkyl, C4-Cqz cycloalkylalkyl,
C2-C1p alkoxyalkyl, Cs5-Cig cycloalkenyl, or
Ce-Ci10 cycloalkenylalkyl;
35 wherein one carbon in any cycloalkyl ring may be

replaced with 0, S or NR?; and

wherein each C1-Ci1g9 alkyl, C3-Cio alkenyl,

-12-



R1 is independently, at each occurrence, selected from H, hal ogen, -CN,
Cl-C4 hal oal kyl, -NROR10, -NROCOR9, -COR10, -OR10, SH, -S(OR12, C1-C6

al kyl , 15wG22@®090 kenyl , C2-C6 al kynyl, C3-C6 cycl oal kyl , pamdIS0L245403)

cycl oal kyl al kyl ; wherein each C1-C6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl,
C3-C6 cycloal kyl, or C4-C8 cycl oal kyl al kyl _is_each optionally substituted
20 with hal ogen,C30N8 etkemvHal Garkyi CYChPRRIBL, - NROCOR9, - CORIO, - OR10, SH
or -S(OnR12; RZ,-€1bl, challegekryl&NkyCl- €4_ba) ol keystyaNROR10, NRICOR9,

-COR10, -OR10, SH, +S(Q.NRL2,,Cl-C4 al kyl, .25 C3-06 cycloal kyl, or C4-C8
cycl oal kyl al kyl ﬁ“ﬁ%@rg%’ﬁ§8%%ﬁgﬁ¥?moﬁl é@r?%ﬁy&%%ﬁ%ﬁfwy%ﬁm- cs
cycl oal kyl al kyl dggtiaptdldnal dybsiiisitidditweictiniz h 2 im&OQ%ubs)tQ\tu&ﬂtﬂ

hal oal kyd , - NROR - N - 10, -OR10,, SH or -S (O_.nR12; 30 R3 is
Cl- C10 a% kyl | cé}%fé)eéﬁeennéyﬁ{ S(%?Q%%daﬂt RAE %% oW, 4 C12
cycl oal kyl al kyl C1-€z- elbvai kEry &b kglkewsl C162 Sl Gdl , or CB-Cl10
cycl oal kenyl al kyl;-c35cybeeaiRyanenaabhen, i o, any Kyebeakky! &89,y be

replaced with O, or NR9; rein each Cl-C10 %gky . C3-Cl10.al kenyl
-12 WO 02/ 09209603&/ 5802/ @\ARH -tﬁ%?kyﬁ‘}}‘l‘?‘%% g ‘cSHNF}j?B?r C4- C12
cyc: oa: Kyl a: klylk,—l\gz- co0 (al)lowdy al-kph RS ,(:5__@31()%):15(6:,1 oqhﬂg’&mﬁa 6, OJN(@E)R@_I) Q, c
cycl oal kenyl al kyl_j; BLEonal Ly titued w or ubstituents

i ndepen1 ently se gct%ggﬁa{R éagﬁko%(?:%r r’ent(L:qe'1£ fe'{rOm é@qual ky?sz%z-aé@’ 1 kenyl ,
C2-Cl O al kynyl , he3emaowd ealkHeteraoygdwy,l;C1l- C4 hal oal kyl, cyano,

alternatively, R3 is -OR32, -NR3amr3b, _nmur3a, -gopr3a,
-SO;NHR38, -SO,NR38R3b, -CcoOr32, -CONHR32, or
15 -CONR3aRr3b;

R32 and R3P are independently selected from

C1-Ci0 alkyl, C2-Ci1p alkenyl, Cy-Cig alkynyl,
C3-Cg cycloalkyl, C4-Cqp cycloalkylalkyl,

20 C2-C10 alkoxyalkyl, C5-Cig cycloalkenyl, and
Ce-Ci10 cycloalkenylalkyl;
wherein one carbon in any cycloalkyl may be replaced
with 0, S or NR?; and
wherein each Ci1-Cig alkyl, C3-Ci¢ alkenyl,

25 C2-C10 alkynyl, C3-Cg cycloalkyl,
Cy-C12 cycloalkylalkyl, C2-Cqp alkoxyalkyl,
C5-C1p cycloalkenyl, and Cg-Cip cycloalkenylalkyl is
optionally substituted with 1 to 3 substituents
independently selected at each occurrence from

30 C1-Cg alkyl, C2-Cg alkenyl, C2-Cip alkynyl,
C3-Cg cycloalkyl, halogen, C1-Csz haloalkyl, cyano,
-OR7, -SH, -S(O)pR'l, -COR®, -COzR8, -OC(O)RS,
-NR7COR®, -N(COR®),, -NR7CONR®R7, -NR7CO,R8, -NR6R7,
-NHR®SO,R8, -OC(O)NRSR7, -N3, -OC(0)OR7, -CONRER7,

35 -CO2H, aryl, heterocaryl and heterocyclyl;

R? is independently selected in each occurrence from
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“OR7, SH, -S(ORL1, -CORE, -NHR6S02R8, - OC(O)NR6R7, -N3, -OC (O OR?,

-C02R8, -OC (O

R6 , -NR7COR6, -N (CORE)2, 10 - NR7CONR6R7, -NR7CO2RS,

-NR6R7, -vwONRORD90 - CO2H, aryl, heteroaryl and heterocycl PCI/tshe/exunnt

R3 is -OR3a, _NR3aR3b, -NHR3a, _SOnR3a, -S02NHR3a, - S02NR3aR3b, - COR3a,

- CONHR3a, or 15 - CONR3gR3b; R3 “and Rip are i endently selected fr
Piey TP g CBy ol BB

Cl- C10 al kyl, czFon o denyFORC2. T528

TyPN:

cI'

ively,

om

C4-C12

cycl oal kyl al kyl ,-2@® (;2%1@10haﬂbg)ey1al Ky Hcs CRLKEFD, ccgzﬁ@gllkehyélkyahﬂ C6- C10
cycloalkenylalky X pne ca bo in.a ¢l oa epl ac
“ShanaeraliRrac o chs he IYRTI ! ot edes sty g

with O, Sor N

ed
C2- C10

al kynyl, C3-C8 @d%ahkkﬁ/nyu @IchswldoéJIeltplr@Iakyﬂ,, C2 CI O al koxyal kyl ,
C5- C10 gycl oal kwérelqp(é 9B CLareycl eql Egnﬂg%gﬁi optionally
in

substituted with toBsubstltuents

e endent %: sel ected at each
|

occurrence from®@oCel CEﬁlﬁﬁHihfl C§26§6a@k]éﬁ9yl @oe) e o kymbrynyB- C6

cycl oal kyl, ?al) pgl 1t1.§3t§’é?i‘01W1t'kp§6 rIOSH._ CO%&?) 11R11, - CORE,
- CO2R8, “oC (O N U NR7

- NHR6S02R8, oq%%ﬁgm Rl ? %@z 21\7R9c%§mco§R8é9R%02?F ﬁ?Rnge n;

het er oaryl and heterocycl yI R4 i s independently selected in each

occurre ce flrom 13 WO 02/ 092090 PCT/ US02/ 15493 -H, -OR10, -COR9, -CO2R8,
- CONR9 ATORS CRRORE 0N -S(0)nR12, hal ogen, Cl-C6 al kyl, Cl-C4 hal oal kyl,
Cl- C6 haI oal koxy, C3-C6 cycloal kyl, C2-C6 al kenyl, C2-C6 al kynyl, aryl and

het er oar yl ;225 i\gh%lhgi grc&-,% al kyl, Cl1-C4 hal oal kyl

R®> is independently at each occurrence

15

20

25

-H, C1-Cig alkyl, C1-C4 haloalkyl, C1-C4 haloalkoxy,
Cy-Cqp alkenyl, Cz~-Cq1go alkynyl, C3-Cg cycloalkyl,
C4—-C12 cycloalkylalkyl, -NO;, halogen, -CN, -NROR7,
-NR6COR7, -NR6CO,R8, -COR® -OR7, -CONRSR7,
-CO(NOR?)R1L, -CO5R8, or -S(0)nRLL;

wherein C1-Ci1g alkyl, C3-Cip alkenyl, Cz-Cqp alkynyl,
C3-Cg cycloalkyl and Cy-C1p cycloalkylalkyl are
optionally substituted with 1 to 3 substituents
independently selected at each occurrence from C1-Cy4
alkyl, Cp-Cs alkenyl, Cy-Cs alkynyl, C3-Cg cycloalkyl,
Cy4-Cg cycloalkylalkyl, C1-C4 haloalkyl, -NO3, halogen,
-CN, -NR®R7, -NROCOR7, NROCO,R8, -COR® -OR7, -CONRSR7,
-CO3R8, -CO(NOR?)R7, or -S(0O)pR1l;

alternatively, two R® groups on adjacent atoms can form a

30

35

5-7 membered fused ring, partially saturated or
unsaturated, optionally containing 1-2 -0- or

-80p- or 1-3 N heteroatoms provided the ring does not
contain any S-8, 0-0, S-0 or N-S bonds;

said 5-7 membered fused ring optionally substituted
with C1-Cs alkyl, Cy-Cg alkenyl, Cy-Cs alkynyl,

C3-Cg cycloalkyl, Cz-Cg cycloalkylalkyl,

-14-



C3-C6 cycl oal kyl, C2-C6 al kenyl, and C2-C6 al kynyl, are optionally
substituted with -OR10, -COR9, -CO2R8, -CONROR10, -CN, -NROR10O, -S(OnR12,
or hal ogewp 020®20% is CR5 or Ny A2 is CR5 or N, R5 is indepenseniisys at each
occurrence 15 -H, C1-C10 al kyI Cl- 4 hal oal kyI Cl- 4 hal oal koxy, (C2-Cl10

al kenyl , C2 C10 al kyn - cycl oal kyl_, C12 cycl ocal kyl a |, -NO2,
hal ogen, - %all@é@f@ﬂ? ~NQ=6 O2RS 9ereOREN, %R(LSO\NBEQX

( NOR9) R11 mmasC@rR& S—ORSNRORL; 200MRERE) m@gr@lo @d«WOR%?%??lQr
al kenyl, C2-C10 a%@)%& C3-C6 cycl oal kyl and C4-Cl12 cycl oal kyl al kyl are
opti onal |y substi wWi’th 1 to 3 substituents i ndependently sel ected at
each occurrence fromCl-C4 al kyl, C2-C4 al kenyl, C2-C4 al kynyl, C3-C6

cycl oal ~C3 cycl oal kyl al 1- C4..hal oal ky! -N02 hal ogen,
_CN, -N 7R %ﬁkﬁ%m %%’%ﬁ’%ﬁr’%ﬁz%ﬁ B GGRERFICE coaps, ~ 0O ( NOR9)
R7, or -S (O nRid1; CJa‘IQGe@ié%Mhelcy CgwbaReagkyilips ConCadp Heenvabevhs can form

a 30 5-7 nenbered %%‘élrda!lg:ylpard L@HEYC§§1Hé§kﬁQa9kylun§§1@fgat ed,
et er oat ons prOV| ded t he

optionally contaih

ring does not ?%]rﬁgarg]ﬂ‘%?w) 551@7{0 ‘il)rO]]S Oa%Y N5 SRy 194 -d BRtPRRaHYEr ed
fused ring opti owlHeteardstyl ted, 33xinh Cl-C4 al kyl, C2-C6 al kenyl
C2-C6 a)J kynyl, C3-C6 cycloal kyl, C4-Cg cycl oal kyl al kyI , -14 WO 02/ 092090
PCT/ US02/ 15493 Cl1-C4 hal oal kyl, -NO2, hal ogen, -CN, -NR6R7, NR6COR7,
NR6CO2R8, -00REna@RAre HWOMNRER7 is- ©A2RE1iHOEA[ NG, iddme ,- Difp@drarRhl, 5 R6

ﬁgﬁosrkslr? 'ndgg\?@%(eéﬁx%%%?xe%%@,c%gfp%&lné c%‘ %ﬂ.gxhci)(lypholclne

R8 is independently at each occurrence C1-C4 alkyl, C1-Cu
15 haloalkyl, C3-Cg cycloalkyl, Cz-Ci3 cycloalkylalkyl,
aryl, aryl{(C;-C4 alkyl)-, heterocaryl or
heteroaryl (C1-C4 alkyl);

R? and R0 are independently at each occurrence selected
20 from H, C;-C4 alkyl, C1-C4 haloalkyl, C3-Cg alkenyl,
C3-Cg alkynyl, C3-Cg cycloalkyl, Cy-Cg alkoxyalkyl,
and Cy-Cy cycloalkylalkyl;

Rl is independently at each occurrence C1-Cyg alkyl, C1-Ca
25 haloalkyl, C3-Cg cycloalkyl, Cgz-Cy3 cycloalkylalkyl,
aryl, aryl(Ci1-C4 alkyl)-, heterocarvl,
heteroaryl (C1-C4 alkyl), or -NROR7;

R12 is independently at each occurrence C1-C4 alkyl, Cq1-Cy4
30 haloalkyl, C3-Cg alkenyl, C3-Cg alkynyl, C3-Cg
cycloalkyl, or Cy4-C7 cycloalkylalkyl;

aryl is phenyl or naphthyl, each optionally substituted
with 1 to 5 substituents independently selected at
35 each occurrence from C1-Cg alkyl, C3-Cg cycloalkyl,
C4-C7 cycloalkylalkyl, C3-Cg alkenyl, Cy-Cg alkynyl,

halogen, C3-C4 haloalkyl, cyano, -OR30, -gH,

-15-



C3-C6 cycl oal kyl, C4-Cl12 cycl oal kyl al kyl , C5-C12 bi s(al koxy)al kyl, aryl,
aryl (C1-C4 al kyl)-, heteroaryl or heteroaryl (Cl-C4 al kyl); 10

al ternat iwelog/odR8R7 i s piperidine, pyrrolidine, piperazi n@CT/US02/15493

N- et hyl pi perazi ne, norpholine or thionorpholine; R8 [ s [ ndependent ly at
each occurrence Cl CA alkyl % 4 15 aI oal k£ 3 o% kyl, C4-Cl12
cycl oal kyl al kyl ,~ (Qr)leR, ar yEPR1Z c4~GPa& éllRoaryI‘NBr er oaryl (Cl- C4
al kyl); R9 and Rmc@Ré2pQﬂepmatﬁﬂmmma@oeacnRWmemépgw ednd0 from
H Cl-C4 alkyl, Cl-C4 haloalkyl, C3-C6 alkenyl, C3-C6 alkynyl, C3-C6

cycl oal kyl, C2- C6ORRZRYA kyl, and C4-C7 cycl oal kyI alkyl; Rl1 is

i ndependent ly at each occurrence Cl 4 al kyl Cl 25 hal oal kyl , C3-C6
cycl oal lgyl -Cl2 ycI oal ky ar%i Ein é, | kyl)-, heteroaryl,
het er oaryl SERIY 5 &, erﬁ—"dzé‘rﬁyi at each occurrence
Cl-C4 al kyl, Clp@:ld@@lnaflloaltlzyja,zlﬁifm faldeanyidl,, @&r@&m}k]y,nyl , C3-C6
cycl oal kyl, or ls Kyl a t hyl , each
optionally subst%%t glalg%ql‘%?l téH l%leslubs%ﬁiltdll?zznt I n epen 'y sel ected at
35 each occurred@doflydm eyreclaﬂlkyloxa@?,ﬂ@ehc 3/@4:— C7
CyC|Oa|ky|a|ky|beg%bgﬁléh nY%edE%ﬂgijal§MHYHsoﬂ§ﬁ f&%dﬁ 1palky|
cyano, _- iﬁﬁo 02/ 0920 PCT/ USO %@%&W

_002R280 OC( 0) |’%‘§2aZ° azolyleoR¥ et 228 2R28

-NR29R30, and <GDNRA%R3IQA 57:L|‘¢€31t ar o:anzsl shubguyitiudylts Ayidapatidedt1pyr azi nyl ,
pyridazinyl, triazidyleq Gy 2k, HAURE £rddRQUINOLiRyh, thienyl,

i m dazol yl, thiazolyl,
C3-Cjps cycloalkyl Cys-C7 cycloalkylalkyl, C-Cg
alkenyl, C3-Cg alkynyl, halogen, C3-Cz haloalkyl,
15 cyano, -OR30, -SH, -S(0)pR32, -COR32, -CO5RZ?8,
-0OC(0)R32, -NR22COR27, -N(COR32),, -NR29CONRZ29R30,

~-NR29C0O,5R28, -NR2°R30, and -CONRZ29R30;

heterocyclyl is saturated or partially saturated

20 heterocaryl, optionally substituted with 1 to 3
substituents independently selected at each
occurrence from C1-Cg alkyl, C3-Cg cycloalkyl, Cyg-Cy
cycloalkylalkyl, C3-Cg alkenyl, Cp-Cg alkynyl,
halogen, C1-Cs haloalkyl, cyano, -OR30, SH, -S(0)pnR32,

25 -COR32, -CO2R32, -0OC(O)R32, -NR22COR2?2, -N(COR32),,
-NR29CONR29R30, -NR29CO;R32, -NRZ9R30, and -CONR29R30;

R28 is independently at each occurrence Ci-Cs4 alkyl, C1-Cu
haloalkyl, C3-Cg cycloalkyl, C4-Ciz cycloalkylalkyl,
30 phenyl, or phenyl(Ci-Cs alkyl)-;

R2?2 and R30 are independently at each occurrence selected
from H, C1-C4 alkyl, C1-C4 haloalkyl, C3-Cg alkenyl,
C3-Cg alkynyl, C3-Cg cycloalkyl, Cz-Ce alkoxyalkyl,
35 and Cy4-Cy cycloalkylalkyl;
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i ndolyl, pyrrolyl, oxazolyl, benzofuranyl, benzothienyl, benzthiazolyl,

i soxazolyl , pyrazolyl, 10 triazolyl, tetrazolyl, or indazolyl, each
optional Iwoogi®pétuted with 1 to 3 substituents independentiusoz/sabect ed at
each occurrence from Cl1-C6 al kyl, C3-C6 cycl oal kyl, C4-C7 cycl oal kyl al kyl,
C2-C6 al kenyl, C2-C6 al kynyl, haI ogen, Cl-C4 hal oal kyl, 15 cyano, -OR30,
-SH, -S(0O 2is @@@pen@%m at @@(crb) murmw alkgOR32). 2C4

- NR29CONR29R30, 15 NEZOPPRI8, ¢ UR3Q1 , ard cONRR l;le& rocyclyl is
saturated or partially saturated 20 heteroaryl optll naIIy substltuted W th
1 to 3 substit 83 Heeberlerfta+7s SY&sdCad Katl aél,&%ﬁ, &¢urrence from Cl- C6
al kyl, C3-C6 cycloal kyl, C4-C7 cycloal kyl al kyl, C2-C6 al kenyl, C2-C6

al kynyl hal ogen Cl-C4 hal oal kyl, cyano, -OR30, SH, -S(OnR32, 25 -COR32,
_002R32.5 - & ¥0)0 R, AMFR9COR29, - N (COR32) 2, - NR29CONR29R30,

- NR29CO2R32, - NR29R30, and - CO\IR29R30 R28 is independently at each
occurrence Cl- hal oal k cl oaI Kk -Cl2

cycl oal kyl al ky%r%@/%eé% 7O Ste ﬁ(t& o IéY Fyon %@ TP FHF S

[ ndependentdﬁ/ Rdrmach OCealy raefrrt@lwlm@d:ldatbly I-acc@p@abbé kyd 1t Clartd

hal oal kyl , C3-C6 cycl oal kyl, C2-C6
al koxyal ky/ %’%15'@% Ct/h 5ol oalﬁiﬂ%@%ﬁky] 16 WD 02/ 092090 PCT/ US02/ 15493

R32 is jiOndependentIy at each occurrence C1-C4 al kyl, Cl1-C4 hal oal kyl,
C3-C6 al kerylsg Q@6 kynyl, C3-C6 cycloal kyl, or C4-C7 cycl oal kyl al kyl ;
and 5 nis 0, 1, or 2. Preferred conpounds of this invention are conpounds
of Fornmula (l-a) and pharnmaceutically acceptable salts and pro-drug form
t hereof , wheriei I€Hy ;

15 R! is independently, at each occurrence, selected from
H, halogen, -CN, C1-C4 haloalkyl, -NR?R10, -NROCOR?,
-COR10, -0OR10, sH, -S(0)nR12?, C1-Cg alkyl,
Cg—Cshalkenyl, Co-Cg alkynyl, C3-Cs cycloalkyl, and
Cp-Cg cycloalkylalkyl;

20 wherein each C1-Cg alkyl, Cy-Cg alkenyl,
Cy-Cg alkynyl, C3-Cg cycloalkyl, or
Cy4-Cg cycloalkylalkyl is each optionally substituted
with halogen, CN, C;1-Cs haloalkyl, =-NR9R1O,
-NR?COR?, -COR0, -OR10, SH or -S(0)pR1%;

25
R2 is H, halogen, CN, C1-Cgq haloalkyl, -NROR10, NROCOR?,
-COR10, -0OR10, gH, -S(0)pR2, C1-Cs4 alkyl,
C3-Cg cycloalkyl, or C4-C7 cycloalkylalkyl;
wherein each C1-Cg alkyl, C3-Cg cycloalkyl, or
30 Ca-Cy cycloalkylalkyl is optionally substituted with

halogen, -CN, C3-Cs4 haloalkyl, -NRPR10, -NRICOR?,
-COR10, -OR10, SH or -S(0)npR1Z;

R3 is C1-C1p alkyl, C3-Cig alkenyl, C3-Ci1p alkynyl,
35 C3-Cg cycloalkyl, C4-C1a cycloalkylalkyl,
Cao-C1o alkoxyalkyl, Cs5-Cqg cycloalkenyl, ox
Cg-C10 cvcloalkenylalkyl;

-~17-



10 Wis (-H-H); Yis CH2; 15 Rl is independently, at each occurrence,
selected from H, halogen, -CN, Cl1-C4 hal oal kyl, -NROR10, -NRICORO9,

- COR10, -vwWB1Q/098h) -S(O 11R12, Cl1-C6 al kyl, C2-C6 al kenyl pctarsses1abkynyl ,
C3-C6 cycl oal kyl, and C4-C8 cycl oal kyl al kyl; 20 wherein each Cl1-C6 al kyl,
C2- C6 al kenyl, C2-C6 al kynyl, C3-C6 cycl oal kyI or C4-Cg cycl oal kyl al kyl

i s each opti onalWl’sﬁrsﬂ}HStql’tQJt@fb% t¥n RO gBr e TagN k3a - TChdahaallg/| , - NRORLO,

- NROCOR9, - COR1Gse 1%1&3 witlo - ¥ QPRI =4 R2 is H hal ogen, CN Cl-C4
hal oal kyl, -NROR O 12, C1-C4 al kyl,
C3-C6 cycl oal kyl™ ]héorreﬁ %Efcﬂ gOR k?ﬂ%%’gﬁ 8- @h%raeﬁ% h Cl-C4 al kyl |

G3- EG (r:]ycl oal kylC3-6® ?Ok@y&? CyeC@atkgrlaak}y:{fl; s optionall %GéligSt i tqgtlgd o
Wi t ogen, Iy@g@{ ,

or -S (aoé) nR12; C%lclg ﬁ&@éhﬁ?&é?ky&%%ﬁ eny y(%lo al kynyl, 35
C3-C8 cycl oal kylCs éaom:z%%illsaw}bapkyca -Cap qszrol% Kepapal adpy 1 @5010

cycl oal kenyl, or, t%n%qf%q@a%yé‘ﬂ“}%é% 172 W %/%Q?%USOZ/ 15493

wherei n one car bon I n any cyc %’k r epl S or
NRO; and wher ei H-egEIeNGENS cte@,ﬁ@l@ afaurregagizikynyl , C3- C8

cycl oal kyl, 5 C4q€l2 aykymal Kyl—ag kalkez@zlpl@mllganfWL C5- C10

gvcgog'rl%eng{mst (s P2 L0 E¥Eh RP K enUl ALY b5 cPRLPEGTkyy SUBSLIS Mt ed Wi th
-OR7, SH, -S(0)pR1l, -COR®, -NHR6SO,RE, -OC(O)NROR7,
-N3, -OC(0)OR7, -COR8, -0OC(O)R®, -NR7COR®, -N(CORS)s,
-NR7CONR®R7, -NR7CO,R8, -NR®R7, -CONR6R7, -CO5H, aryl,
heterocaryl and heterocyclyl;

15
alternatively, R3 is -OR32, -NR3a@R3b, _ngr3a, -so,R32,

-SO,NHR32, -SO,NR38R3P, _cor3a, -coNHRr32, or

-CONR32R3b;

20 R32 and R3P are independently selected from

C1-Cip alkyl, Co-C1g alkenyl, Cy-Cip alkynyl,
C3-Cg cycloalkyl, Cs-Ciz cycloalkylalkyl,
C2-C10 alkoxyalkyl, C5-C1g9 cycloalkenyl, and

Cs-C1o cycloalkenylalkyl;

25 wherein one carbon in any cycloalkyl may be replaced
with O, S or NR?; and
wherein each C1-Ci9 alkyl, Cz-Cio alkenyl,

C2-Cio alkynyl, C3-Cg cycloalkyl,
Cy-Ci12 cycloalkylalkyl, C3-C1p9 alkoxyalkyl,

30 Cs-C10 cycloalkenyl, and Cg-Cip cycloalkenylalkyl is
optionally substituted with 1 to 3 substituents
independently selected at each occurrence from
C1-C alkyl, Cy-Cg alkenyl, C3~Cip alkynyl,

C3-Cg cycloalkyl, halogen, C1-Csz haloalkyl, cyano,

35 -OR7, -SH, -S(0)nRl, -COR®, -CO2R8, -OC(O)RS,
-NR7COR®, -N(COR6),, -NR7CONRSR7, -NR7CO,R8, -NR6R7,
-NHR6SO2R8, -0OC(O)NROR7, -N3, -OC(O)OR7, -CONRSR7,
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i ndependently sel ected at each occurrence from Cl-C6 al kyl, C2-C6 al kenyl,

C2-C10 al kynyl, 10 C3-C6 cycl oal kyl, hal ogen, Cl1-C4 hal oal kyl, cyano,

-OR7, SHWOS¢0I0RL1, - CORE, -NHR6S02R38, -0OC(0) NR6R7, - N3PCTOSIZ/OHIDRY,

-Q02R8, -OC (O R6 , -NR7/COR6, -N (CORE)2, -NR7CONR6R7, -NR7CO2R8, -NR6R7,

- CONR6R7, -CO2H, aryl, heteroaryl and heterocyclyl; 15 alternatively, R3

is -OR3a, _NR3aR3M):HE/NER3H, hsteRdaryl- SORNHRSErocs@@NR3aR3b, - COR3a,
-CONHR3a, or -CONR3aR3b; 20 Rid and Rib are independently selected from

Cl1-C10 al kyI C2-C10 al kenyl, C2-C10 al kynyl, C3-C8 cycloal kyl, C4-Cl2

cycl oal kyl &4 kst 1@mmum¢almtem£@@yamme fareeh  C6- C10

cycl oal kenyl al ky_lH ZEowﬂd@erecoRane easheon l@bmwyd_@@{ kyhreayo be repl aced

with 0, S or r each 0 al C2-C10
al kynyl ,°> C3-C8 cygc‘iacgéﬁ(y ?%30@?‘2 c§ér§al ?ﬁ(}éiky? Jfasﬁﬁ%]xyal kyl, 30
C5- C10 cycl oal kenycg hado@ﬂik@i@,cszgl-ogl cky:d:ybalkyl |<sz ccg)talmaiyy,
substituted wt ti t i endently sel ected at each
occurrence fro tbchtGCg‘%kﬁgyﬁ %:%§36%§Fkg% ~C82¥¢Cio al kynyl, C3-C6

cycl oal kyl, hal cdmreitl -4 Chabdki iyl ClcSlanbalO@Ekym? -SH, -S(OR11,

2, RO BT CBRS~MERE) 2. o MRS T R7CC2R,

-NR6R7, -NHR6S

02/ 092090 PCT/ USOE mztg;pnaJ@wzHu]@rqututmﬁg enddrty I-Qitd  he€eRdeycl yI R4 is
i ndependent |y seltepiR8d inomathl®dcecuoN enaRIRIOM -skip) ;@R40, orCK£@ogeﬁpZFB,
- CONROR10, -CN, -NROR1O0,

al is CH;
15 A2 is CH;

R> is independently at each occurrence
-H, C1-Cy0 alkyl, C3-C4 haloalkyl, C;1-C4 haloalkoxy,
Co-Cq0 alkenyl, Cp-Cq9 alkynyl, C3-Cg cycloalkyl,

20 C4~Ci13 cycloalkylalkyl, -NO,, halogen, -CN, =~NRSR7,
-NROCOR7, -NR®COR8, -COR® -OR7, -CONRO6R7,
-CO(NOR?)R11, -COR8, or -S(0)pR1i;
wherein C1-C1p alkyl, Cp-Ci1g9 alkenyl, C3-Cig alkynyl,
C3-Cs cycloalkyl and Cy-Ci12 cycloalkylalkyl are

25 optionally substituted with 1 to 3 substituents
independently selected at each occurrence from C1-Cy
alkyl, C3-Cp alkenyl, C3-Cy alkynyl, C3-Cg cycloalkyl,
Cs~-Cg cycloalkylalkyl, C;-C4 haloalkyl, -NOjy, halogen,
-CN, -NR®R7, -NR®COR7, NRSCO,R8, -COR6® -OR7, -CONRSR7,

30 -CO3R8, -CO(NOR?)R7, or -S(O)pRL;

alternatively, two R® groups on adjacent atoms can form a
5-7 membered fused ring, partially saturated or
unsaturated, optionally containing 1-2 -0- or
35 -S0n~- or 1-3 N heteroatoms provided the ring does not

contain any S-S, 0-0, S-0 or N-S bonds;
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5 -S(O nR12, hal ogen, Cl-C6 al kyl, Cl-C4 hal oal kyl, Cl1-C6 hal oal koxy, C3-C6
cycl oal kyl, C2-C6 al kenyl, C2-C6 al kynyl, aryl and heteroaryl; wherein

Cl- C6 al kwb,0282208% hal oal kyl, C3-C6 cycl oal kyl, C2-C6 al keaylusozandoL2- Co6

al kynyl, 10 are optionally substituted with -OR10, -COR9, -CO2R8,

- CONROR10, -CN, -NROR10O, -S(OnR12, or halogen; A is CH 15 A2 is CH R5
i s i ndependent | ypadd éadh meogneshdaisad rdhoCmtal dnd ] 1yClsulss thighoaddky|

Cl- CA hal oal koxwithC2+CtQ alkeny! c, s Glkahkynyt,-E3-dhcmnel oal kyl , 20

C4- Cl12 cycl oal ky] al kyl , -NO al ggen, - - NR6R7 - N 7, -NR6CO2RS,
- CORE - OR7, - CONRBR CY%H’?M) %11?8-%%&%?”8(5@%?(%) nR1; wherein

Cl-Cl0 al kyl, CZ4€rQ hakeaykylC2-809, ahkyoyén, CBNC6-NRERDAINKRACoRT] CA- C12

cycl oal kyl al kyl akg~25g opt Lapal | y--substi ed W 3 to i+uents

i ndependent |y sg%egtoélg at %gfgh oécj%drrzénd(% om E?B& aF%ﬁHQ%}ZMm %t kenyl |
C2-C4 al kynyl, C§-(@6nB§l(1:I?oal kyl, C4-C8 cycl oal kyl al kyl, Cl1-C4 hal oal kyl ,
-NO02, hal ogen, -CN, -NR6R7, -NR6COR7, NR6CO2R8, -CORE -OR7, -CONR6R7, 30
- C02R8, - NOR9) R7, or -S(OnR11; alternatively, two R5 groups on adjacent
atoms can ROrand R5-Freeiméepanfassdyrahgeaphr pfaliryesaeur at ed or
unsaturated, optioaglty &0R{a, NthgCL-Fatdh1ierl 350N -a1Woxdrad kY 1het er oat ons

provid the ri oes not ontajn any S-S 0-0,. SSO.or NS bonds; -19 WO
02/ 092330 PCT/ u%géﬁiﬁ}é%?oééf‘&?s- ’9%@%&%@‘%&%’&%%0&5“&@ ly
substituted w bhsCalBéxal)leikylC2aC¥lal kewil(C1E22C81aVRYRY| heE3r&8ryl

CKI(I:?LS%?l kKI:QGC%789 ﬁlé%%?@'al%yla(ldﬁibg Qi‘l‘q%) ,hal oal kyl, -NO2, hal ogen, -CN,

alternatively NR6R7 is piperidine, pyrrolidine, piperazine,

15 N-methylpiperazine, morpholine or thiomorpholine;

R8 is independently at each occurrence C1-C4 alkyl, C1-C4
haloalkyl, C3-Cg cycloalkyl, Cy4~Ci1; cycloalkylalkyl,
aryl, aryl(Ci1-C, alkyl)~-, heteroaryl or

20 heterocaryl(C1-C4 alkyl);

R? and R0 are independently at each occurrence selected
from H, C1-C4 alkyl, C1-Cs haloalkyl, C3-Cg alkenyl,
C3-Cg alkynyl, C3-Cs cycloalkyl, Cp-Cg alkoxyalkyl,

25 . and C4-C7 cycloalkylalkyl;

Rl is independently at each occurrence C1-Cq alkyl, C1-C4
haloalkyl, C3-Cg cycloalkyl, Cs-C12 cycloalkylalkyl,
aryl, aryl(Ci-Cp alkyl)-, heteroaryl,

30 heteroaryl (C1-C4 alkyl), or -NROR7;

R'? is independently at each occurrence C3-C4 alkyl, C1-Cy
haloalkyl, C3-Cg alkenyl, C3-Cg alkynyl, C3-Cg
cycloalkyl, or C4-Cy cycloalkylalkyl;

35

aryl is phenyl or naphthyl, each optionally substituted

with 1 to 5 substituents independently selected at
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5 NR6CO2R8, -COR6 -OR7, -CONR6R7, -CO2R8, -CO(NOR9)R7, or -S(OnRl1l; R6
and R7 are independently at each occurrence H, Cl1-C6 al kyl, CL-C4

hal oal kylwo@2og89@l koxyal kyl, 10 C3-C6 cycl oal kyl, C4- ClPCayshoai4hy| al kyl ,
C5-C12  bis(al koxy)al kyl, aryl, aryl (Cl-CA4 alkyl)-, heteroaryl or
heteroaryl (C1-C4 al kyl); alternatively NR6R7 is pi perl di ne, rrolidine,

pi perazine, 15 %Wﬂg‘rmlﬁ@m o ssoRiLkE Lor CBhC@n%Y@h@ﬁ{h]éi;L: R8 is

Independently atc 3@9hc?@@@éﬂ.ﬁ?@ﬁl%flmcal-bglal]@ﬂ bl ynfB- 6
cycl oal kyl, - %@é oal kié % ézl 1- aI k% het eroaryl
or 20 heteroaryl CF alryly: bREOFAKY 0°¥F‘Q°vnd@5enden§ y at each
occurrence sel ectHd) 4REBM HCORIZ CA-@bkBAS, GDCQ@)ER&PoaI-NyWCW?’CG al kenyl ,

C3-C6 alkynyl, gycl oal kyiq 3@I ko R28 25 Rd_{#- C7
cycl oal Ryl al kyl ;- % F?hdelg%né:e&ﬁy At ealg‘?% rréncgimR 11, c1-ca

hal oal kyl, C3- CGC@NRPQRMWI C4- C12 cycl oal kyl aI kyl, aryl, aryl(Cl-C4
al kyl') -, heteroaryl , 30 heteroaryl (C1l-C4 alkyl), or -NR6R7; R12 is

i ndependently at each occurrence Cl1-C4 al kyl, Cl-C4 hal oal kyl, C3-C6
al kenyl , CleCersekydylis ©3rdelylcy avuainkydinydr, MI@'Zi(de.oal kyl al kyl ; 35

aryl is phenyl gﬁ;ﬂ@%‘%&lﬂ b, ecgggzqml}lonaédﬂé%bs% JMth1to5
substi tuents i ndépendent sel ected "at - 092090 PCT/ US02/ 15493

each odfurrence 1fst°61h’11691€3®y&| kyrhiemylos iidegalli,, thaazod el oal kyl al kyl |
C2-C6 al kenyl , @Zrd&iyal Kyprol113! egetkol&h-, Obém!oqaixléyi 1,cyano, -OR30, -SH,

S(QnRs2 oo, (i, CH O Npedame 9 NComaZ, )
trlazolyl tetrazolyl, or indazolyl, each optionally

substituted with 1 to 3 substituents independently
15 selected at each occurrence from C;-Cg alkyl,

C3-Cg cycloalkyl, Cz-Cy cycloalkylalkyl, Co-Cg

alkenyl, Cy-Cg alkynyl, halogen, C1-C4 haloalkyl,

cyano, -OR30, -gH, -S(0)pnR32, -COR32, -CO,3RZ?8,

-0C(0)R32, -NR29COR29, -N(COR32),, -NR22CONRZ29R30,
20 ~NR22C0O5R28, -NRZ9R30, and -CONRZ°R30;

heterocyeclyl is saturated or partially saturated
hetercaryl, optionally substituted with 1 to 3
substituents independently selected at each
25 occurrence from C;-Cg alkfl, C3-Cg cycloalkyl, Cy-Cy
cycloalkylalkyl, Cy-Cg alkenyl, C3-Cg alkynyl,
halogen, C31-Cs haloalkyl, cyano, -OR30, SH, -S(0)pR32,
-COR32, -CO2R32, -0OC(0)R32, -NR29COR2?, -N(COR32),,
-NR2?CONR2°R30, -NR22CO,R32, -NR29R30, and -CONR29R30;
30
R28 is independently at each occurrence C1-Cs alkyl, C1-Cy
haloalkyl, C3-Cg cycloalkyl, C4-Cq2 cycloalkylalkyl,
phenyl, or phenyl (Ci-Cs alkyl)-

35 R2? and R30 are independently at each occurrence selected
from H, C1-Cs4 alkyl, C1-Cs haloalkyl, C3-Cg alkenyl,

-21-



- CONR29R30; heteroaryl is pyridyl, pyrimdinyl, pyrazinyl, pyridazinyl,

triazinyl, furanyl, quinolinyl," 10 isoquinolinyl, thienyl, imdazolyl,
t hi azol ylwoiondedoyd , pyrrolyl, oxazolyl, benzofuranyl, beRZoUSIEAD3
benzt hi azol yl, isoxazolyl , pyrazolyl, triazolyl, tetrazolyl, or

i ndazol yl, each optionally substituted with 1 to 3 substituents

i ndependent | y 15C%(§F€ec§t]éﬁ”§zf e 4T C6c CYFLOREEY 0/i2CEs CBLEPRYRLkY ES- C6

cycl oal kyl, C4- Ghaycloay kwaldanlky1@2-168L; al kenyl, C2-C6 al kynyl, hal ogen,
Cl-C4 hal oal kyl, cyano, -OR30, -SH, -$( O) nR32, - 00?32, - C02R28,

- OC(0) R32, -NR29CCR29 -N(COR32) 2, - NR29CONR29R30, 20 - NR29CO2R28,

-NR29R30, & l@ﬂmdeﬂtdryeradnﬁdqh decaatanad e -ar;, |aan<:ty|1al y-sat urated

het er oaryl optl]g%}ég bsgi tt e tu |ndependently
sel ect edé/at each %)ic/]({: yr eén eddq‘rom %éagl Kyl aﬁgﬁ%& % &l kyl, C4-C7
cycl oal kyl al kyl ,cxl@slisykengs Cﬁﬁt@mwylalﬁmhgand Cl C4 hal oal kyl ,
cyano, -OR30, SH, -S(OnR32, -COR32, -CO02R32, -OC (O R32, -NR29COR29,
-N(COR32) 2, | - NRROCONR29R30, - NR29C02R32, - NR29R30, and - CONR29R30; 30
R28 is indéperfiht 13, % éach occurrence Cl-C4 al kyl ., C1-C4 hal oal kyl ,
C3-C6 cycl oal kyl, C4-C12 cycI oal kyl al kyl, phenyl, or phenyl (Cl1-C4 al kyl) -
35 R29 and R30 are |nde %éag at each occurrence selected fromH Ci- C4
al kyl, €1-c4 hal %F-Pr S _off Wy 921 H0RePPEIYYS02/ 15493

C3- lCG ?Lk?/rd}dmpdﬁhd% df.ﬁ/CH’cﬁnah&Q/éa ]G%lc)CGal@dl Wﬁhdﬁ&éutl@ﬁm%ageptl‘_ib%e oL ca
cycl oal ky endent occurrence al ky -
5 hal oal kyl@a% 653 eny - al%%ﬁ P

W is (-H, -H);
15 Y is CH,;

Rl is a halogen;

R3 is C3-Cig alkyl, C3-Cg cycloalkyl, Cz-Cis
cycloalkylalkyl, or C;-Cig alkoxyalkyl;
20 wherein one carbon in any cycloalkyl ring may be
replaced with O, S or NRY;

R% and R5 are independently selected at each occurrence
from -OR'?, halogen, C1-Cs alkyl, and C;-Cg
25 haloalkoxy;

al is CH;
A2 is CH;

30 RY and R10 are independently at each occurrence -selected
from H, C1-Cy alkyl, C1-Cs haloalkyl, C3-Cg alkenyl,
C3-Cs alkynyl, C3-Cg cycloalkyl, Cz-Cg alkoxyalkyl,
and Cy-Cy cycloalkylalkyl.

35 Even more preferred compounds of this invention are
compounds of Formula (I-a) and pharmaceutically acceptable

salts and pro-drug forms thereof, wherein:
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cycl oal kyl, or C4-C7 cycloal kylalkyl; and nis O, 1, or 2. 10 Mre
preferred conpounds of this invention are conpounds of Forrmula (l-a) and
phar macewpDad2po@ccept abl e salts and pro-drug forns therevfusombasei n: W
is (-H-H; 15 Yis CH; Rl is a halogen; R3 is Cl1-Cl0 al kyl, C3-C8

cycl oal kyl, C4-Cl12 cycloal kyl al kyl, or C2-C10 al koxyal kyl; 20 wherein one
carbon in any cycloalkyl ring may be replaced with 0, S or NR9; R4 and RS
are-i ndepenglers | y-rseligct ed at each occurrence from-OR10, hal ogen, Cl-C6
al kyl, and Cl1- CQ: 5 hal oal koxy; Al is CH A2 is CH 30 RO and R10 are
|ndependent y “at ich occurrence selected fromH, Cl-C4 alkyl, Cl-C4

hal oal kyl , K33-iE6 aalte@myglen; C3-C6 al kynyl, C3-C6 cycl oal kyl c2- 06

al koxyal§<yl, and C4-C7 cycl oal kyl al kyl . 35 Even nore preferred conpounds
of this |nvent|on are compounds of Formula (I-a) and pharmaceutically
acceptablef‘sdﬁt§haﬁdop@bkﬂlugcitﬁsmﬁx¢k9QkkylMMere|n -22 WD 02/ 092090
PCT/ US02/ 15493 i cte1oHl) ki 151;{ 1CH2; w1 R3 is Cl-C10
al kyl, C3-C8 cyc?ﬁtl)acﬁﬁy i7'6204 Clg cyc oaI kyl g%kyf % %I koxyal kyl ; R4
and R5 are independently selected in each occurrence 10 from -OR10,

hal ogen, CRr4CEral K¥l arandn@ipeBdently selected in each occurrence

10 from -OR10, halogen, C1-Cg alkyl, and C1-Cg
haloalkoxy;
Al is CH;
A2 is CH; and
15
R10 is independently at each occurrence selected from C;-Cy4
alkyl.

Specifically preferred compounds of this invention
20 are compounds of Formula (I-a), pharmaceutically

acceptable salts and pro-drug forms thereof, which are:

5-Chloro-1-(l-cyclopropylpropyl)-3-(5,7-dichloro-2,3-
dihydro-1H-indol-1-y1) -2 (1H) -pyrazinone;
25
5-Chloro-3-(5, 7-dichloro-2,3-dihydro-1H-indol-1-vy1) -
1-[1~(methoxymethyl)propyl] -2 (1H)-pyrazinone;

5-Chloro-3-(7-chloro-5-methoxy-2,3-dihydro-1H-indol-
30 1-y1)-1-[1-(methoxymethyl)propyl]-2(1H)-pyrazinone;

5-Chloro-3-(7-chloro-5-methoxy-2,3-dihydro-1H-indol-
1-y1l)-1-(l-ethyl-3-methoxypropyl) -2 (1H) -pyrazinone;

35 5-Chloro-3-(5-methoxy-7-methyl-2,3-dihydro-1H-indol-
1-y1l)-1-[1-(methoxymethyl)propyl]-2(1H)-pyrazinone;
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hal oal koxy; Al is CH A2 is CH, and 15 R10 is independently at each

occurrence selected fromCl-C4 alkyl. Specifically preferred conpounds of

t hi s i nvewDioen92020 are conpounds of Fornula (1-a), phar mae@emtusoalisys3

acceptabl e salts and pro-drug forns thereof, which are:

5-Chl oro-1-(1-cycl opropyl propyl)-3-(5, 7-di chl oro- 2, 3-

di hydr o- | H i ndol54Gh1qxr&{3-H) 7 Pyram rormee th@y -2, 3 - dihydro 1H-indol-1-
Chl or o- 3- T d h r v

1. (ot howgiat 1) L@%%ﬁ%%{ﬂp% Horel 14 ¥ zazinone; ang

| or 0- 3- (7- chl or o- 5- met hoxy- 2, 3- di hydro-1 H i ndol 30

| 1-[1-(net Mﬂﬁfw@p(mmﬂdmo?(s'%emcs m@ledlhydro 1H-indol-1-

)
1) 505(? e“t7 h;lthl wi/%“r‘é%—;}ﬁ ‘%@/Yd@y I%n)g(rjéyr_%%mone
)-1-

—

Q= 959

0
0
| or o- 3- ( 5- met hoxy- 7- net hyl - 2, 3- d|hydro IF#lndoI

[ 1- (et pr |no -23 2090
US02/ 15493 rﬁ?&w otrq}ée% %Arlé“neé{% oxy %I%Poor ov%)sl’-l- %
1- [ 1- ( mtgsmtyreitwen prapdije ZT(OIQQOpri%Z@ﬁd?@mlal‘ﬂi
| or 0- 3- ( 7- br ono- 5- net hoxy- 2, 3-di hydro-1| Hi ndol -1 - 5
yl)-1-(1-ethyl-3-nethoxypropyl)-2(1 - PYK azi none. | n another enbodi nent of

preferred conpounds of the presenti;}TSQtlon are conpounds of Formula (1):

Q< ¢

I
/
1) -

p—

5-
1-
5-
1-
5-
1-
5-
1-
P
y
5

V_Qr

Rea Rs N RL WN RSY A2

Y
R> ] N
A%N
10 R*
(I)
or a pharmaceutically acceptable salt form thereof,
wherein:
15

W is (-H,-H);
Y is -CHz-, -CH(CH3)-, -C(CH3)2-, -CHyCHz-, or -OCHy-;

20 R! is H, halogen, -CN, C1-Cy haloalkyl, -OR10, C;-C; alkyl,
Cy-Cy alkenyl, Cy;-Cs alkynyl, C3-Csz cycloalkyl, and
C4-Cs cycloalkylalkyl;
wherein each C1-Cs alkyl, C3-Cys alkenyl, or
C2-Cyp alkynyl, is each optionally substituted with F,
25 Cl, Br, CN, -OH, -CH3, -OCH3, -CF3, or -OCFj3;

R%2 is H, F, Cl, Br, -CN, -OH, -CH3, -OCH3, -CF3, or
-0CF3;

30 R3 is C1-Cg alkyl, C3-Cg alkenyl, C3-Cg alkynyl,
C3-Cg cycloalkyl, Cy4-Ci1p cycloalkylalkyl,
Ca-C10 alkoxyalkyl, Cs5-Cg cycloalkenyl, or
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Y 10 R4 (I) or a pharnmaceutically acceptable salt formthereof, wherein:
15 Wis (-H-H); Yis -CH-, -CH(CH3)-, -C(CH3)2-, -CHCH2-, or -OCH2-; 20
Rl is H walegeaso - CN, Cl- C2 hal oal kyl, -OR10, Cl-C4 al kylpCT/USR2/G49%&I kenyl ,
C2-CA al kynyl, C3-C4 cycloal kyl, and C4-C6 cycloal kyl al kyl; wherein each
Cl-C4 al kyl, C2-C4 al kenyl, or C2-C4 al kynyl, is each opti onal | y
substituted witK6FC1026veioabkenyhalkyd; - CH3, - OCH3, -CF3, or -OCF3: Rea

is H F O, Bryhe®din gélch @"3(:8 S@k@l gSCQ 1kePE3; 30 R3is Cl-Cg
al kyl, C3- c8 al kenég -C8_al'k % cl oal Kyl , C4-C10
cycl oal kyl al kyl 3 ?ﬁbyﬁl’pcox?éﬁ QICY%O@é‘dCI oal kenyl , or -24 WO

02/ 092090 PCT/ USQQCi@él@ch@l_@Datwlpad:mw allkybeyaixarei n each Cl-C8

al kyl , C8 al ken - cycl-oal 0 .

cycl oal %3| al kyl | €8 60% ?%%%{%ﬁ bt 53?5‘?3?% S oaii{eﬂr?riﬂrC4JL S ds c1o0
CycloalkenylalkwbtuSnaQle@m@éﬂituﬂ&ﬂmﬁﬂhed.m&tbr13 %uwsﬁiﬂudnﬂ;tuents

i ndependent | y S te ach e fr m_ neth | , cycl opropyl,
cycl obutyl, %h%%ge%d%nééf & ano - 8)CC enc ,Om: NHR6S02R8, 10
-OC (O NR6R7 , meNByl, Ceth@) , OQWclOp@@@R&, C@@l@D@)ltE& . NRACORG:,,

- N(CORS) 2, - NR7C@‘I§6RZyanB|R7C@§R$ s NBBRLL WRLN@(E@GZ@@ZH

al ternati vely, R3|s -S - CONH
Ao y )NRﬁﬁp) —N3 (gc?oml% —COZR% —OC(O)R%
—NR7COR6, -N(COR®) 5, -NR7CONR6R7, -NR7CO,R8, -NROR7,
-CONR®R7, and -CO3H;

alternatively, R3 is -S(O)R33, -S(0),3R3@, -COR33, -CONHR32,
15 or -CONR3aRr3b;

R32 and R3P are independently selected from
C1-Cg alkyl, C3-Cg alkenyl, C3-Cg alkynyl,
C3-Cg cycloalkyl, Cs-Cig cycloalkylalkyl,

20 Co-Ci0 alkoxyalkyl, C5-Cg cycloalkenyl, or
Ce-C1g cycloalkenvlalkyl;
wherein each C1-Cg alkyl, C3-Cg alkenyl,

C3-Cg alkynyl, C3-Cg cycloalkyl,
C4—C10 cycloalkylalkyl, C3-Cio alkoxyalkyl,

25 C5-Cg cycloalkenyl, or Cg-Cqig cycloalkenylalkyl is
optionally substituted with 1, 2 or 3 substituents
independently selected at each occurrence from
methyl, ethyl, methoxy, ethoxy, methyl-S-, ethyl-S-,
cyclopropyl, cyclubutyl, F, Cl, -CF3, and -0CF3

30

R4 is -H, -OR10, -COR®, -CO,R®, -CONRORC, -CN, -NRORLO,
-S(0)nR12, -5(0)2NRIR10, -NO, halogen, Ci-Ca alkyl,
C1-C4 haloalkyl, C1-C4 haloalkoxy, C3-Cg cycloalkyl,
Co-Cs alkenyl, or C3-Cs alkynyl;

35 wherein C;-C4 alkyl, C1-Cs4 haloalkyl, C3-Cg
cycloalkyl, Cz-C4 alkenyl, or C2-Cy alkynyl, are
optionally substituted with -OR10, -COR?,
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15 or -CONR3aR3b; R3a and Rib are independently selected from C1-C8 al kyl,
C3-C8 al kenyl, C3-C8 al kynyl, C3-C6 cycl oal kyl, C4-Cl0 cycl oal kyl al kyl, 20
C2_C10 alwoxgabddegs , C5-C6 cycl oal kenyl, or C6-Cl0 cycl oalPkeryshaiieys ;
wherein each C1-C8 al kyl, C3 C8 al kenyl, C3-C8 al kynyl C3-C6 cycl oal kyl ,

C4- C10 cycl oal kyl al k Ikox aIk | oal kenyl, or
C6- Cl O cycl oal ken@?ﬁiyl %2 R §th! ona éﬁ%@t 11 u‘t%@)\ml%% 1012 °§’en"
substituents independently sel ect ed at each occurrence from nmethyl,

ethyl mstg%xy ihsoxy, met hyl -S-, ethyl-S-, cyclopropyl, cyclubutyl, F,
a, ‘30 R4 is -H -OR10, -COR9 , -CO2R8, -CONROR10, -CN,
-NR9R10 -S(O)nR12 -S(0) 2NROR10, -NO2, hal ogen, Ci1-C4 alkyl, Cl-C4

hal oal kyé .oal koxy, C3-C6 cycl oal kyl, C2-C4 al kenyl, or C2-C4

al kynyl : siois s O kyl, Cl-C4 hal oal kyl, C3-C6 cycloal kyl, C2-C4
al kenyl , or C2- C4 al kynyl, are opti onal | y substi tuted with - CRlO - COR9,

-é(Soy\ﬁR%/ng hal Egﬁgﬁ&%ﬁﬁ@ R5 |srg}l1ndee e ently
sel ected at eachftcd r%n@élkﬁ’rlom 1- 94%&@:8%§V9<yl Cit4s dehgoPxyt , cl1- 4
hal oal koxy, C2-TC6-Gl kefigny1C2Cg6Cal kYRyhy 1 C3€66C e yefabbkykyl 10 C4- ClO
"G, iy, S %LBET%W%MR%@ZC% s R
wherein Cl- C6 al®R coai-,ceNam@m@ €20KS =OKAnyICONROR?
-CO(NOR?)R11, -CO2R8, -S(0)2NRIR10, and S(O)anl;
wherein C1-Cg alkyl, Cy-Cg alkenyl, Cy-Cg alkynyl,
C3-Cg cycloalkyl and Cy4-C1o cycloalkylalkyl are
15 optionally substituted with 1 to 3 substituents
independently selected at each occurrence from C1-Cy
alkyl, C2-C4 alkenyl, Cp-C4 alkynyl, C3-Cg cycloalkyl,
Cy-Cg cycloalkylalkyl, C1-C4 haloalkyl, -NO3, halogen,
-CN, -NR®R7, -NROCOR7, NROCO,R8, -COR® -OR7, -CONR6R7,
20 —CO2R8, -CO(NOR?)R7, and -S(0)pR11;

R® and R7 are independently at each occurrence

H, methyl, ethyl, propyl, or butyl;

25 R8 is independently at each occurrence methyl, ethyl,
propyl, or butyl;

R? and R0 are independently at each occurrence selected

from H, methyl, ethyl, propyl, or butyl;

30
R1l is independently at each occurrence H, methyl, ethyl,
propyl, butyl, or -NR6R7;
R12 is independently at each occurrence methyl, ethyl,
35 propyl, or butyl; and

n is 0, 1, or 2.
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C3-C6 cycl oal kyl and C4-Cl10 cycl oal kyl al kyl are 15 optionally substituted
wth 1 to 3 substituents independently selected at each occurrence
Cl-C4 alwglozog@oC4 al kenyl, C2-C4 al kynyl, C3-C6 cycl oal pgir/uSofZas4e8
cycl oal kyl al kyl , Cl1-C4 hal oal kyl, -NO2, hal ogen, -CN, -NR6R7, -NR6CCRY,
NR6CO2R8, -CORE -OR7, -CONR6R7, 20 -C02R8, -CO (NOR9) R7, and -S (O nR11;
R6 and R7 are independently at each occurrence H, nethyl, ethyl, pr

from

opyl,
propyl ,
fromH,
urrence
each
-26 WO

or butyl; 25 R8pr&fdideRendtiduhd® FadhiQC GvENCEBIY | cofidias
or butyl; R and R10 %re i.ndependent|y at each occurrence sel ected
met hyl , etﬁﬁ Fﬁﬁ , Qﬂb%nnyl; 30 R11 is independently at each occ
H nethyl, ethyl, propyl, butyl, or -NH®R7; R12 is independently at
occurrence nmethyl, ethyl, 35 propyl, 6N bQ;yI; and nis 0, 1, or 2.
02/ 092090 PCT/ US02/ 15493 Preferr ,c@gpi?nds of this invention are
conpounds of Formula (I-b): R3 0 N RRE RS R4 5 (l-b) or a
pharmaceutical ly acceptable salt formgthefedf, wherein: 10 Rl is H,
hal ogen, -CN, Cl-C2 hal oal kyl, -OR10FR
R® R®
R4
5 (I-b)
or a pharmaceutically acceptable salt form thereof,
wherein:

10 Rl is H, halogen, -CN, C;-C; haloalkyl, -OR10, or
C1-C3 alkyl;

R3 is C1-Cg alkyl, C3-Cg alkenyl, C3-Cg alkynyl,
C3-Cg cycloalkyl, Cz4-Cv cycloalkylalkyl,

15 Cy-Cg alkoxyalkyl, C5-Cg cycloalkenyl, or
Cs-C7 cycloalkenylalkyl;
wherein each C1-Cg alkyl, C3-Cg alkenyl,

C3-Cg alkynyl, C3-Cg cycloalkyl,
C4-C7 cycloalkylalkyl, Co-Cg alkoxyalkyl,

20 Cs5-Cg cycloalkenyl, or Cg-C7 cycloalkenylalkyl is
optionally substituted with 1 or 2 substituents
independently selected at each occurrence from
methyl, ethyl, methoxy, ethoxy, methyl-S-, ethyl-S-,
cyclopropyl, cyclobutyl, F, Cl, -CF3 and -OCFs;

25

RY is -H, -OR10, -CN, -NROR10, -S(0)2NRPR10, -NO3, halogen,
C1-Cz alkyl, C1-C4 haloalkyl, C1-C4 haloalkoxy,
C2-C4 alkenyl, C3-Cs alkynyl, -SR12, -5(0)R!?,
or -S(0)2R1Z;
30

R> is independently at each occurrence

-H, C1-C4 alkyl, C;-C4 haloalkyl, C1-C, haloalkoxy,
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Cl-C3 alkyl; R3 is C1-C6 al kyl, C3-C6 al kenyl, C3-C6 al kynyl, C3-C6
cycl oal kyl, C4-C7 cycl oal kyl al kyl, 15 C2-C6 al koxyal kyl, C5-C6

cycl oal kewglo2/0m096C6- C7 cycl oal kenyl al kyl ; wherei n each CLlPCé/sbkyd493 C3- C6
al kenyl, C3-C6 al kynyl, C3-C6 cycloal kyl, C4-C7 cycl oal kyl al kyl, C2-C6

al koxyal kyl, 20 C5-C6 Cégloalkenyl, or. Co6-C7 cycloalkenylal&gl i's
optional |y subs@GerGtedlifPhle 62701 subsYRYtien®s C4 K& sidently sel ected at

eaclh occur Ir ence d4r-§g1 cgengﬂkyeam:éﬂéné, WEICibQXYhaEw@féy, Zf@_m hyﬁRERYd?%hyl Cﬁl ,
cycl opropyl, cyc , - - ; s -H, - y -
“NROR10, -S (0) ‘M%o: ?%%O%Fal’og“ ) C%%i éFéW?R&-m hal oal kyl ,

Cl- C4 hal oal koxy-S (CQQ20R 8 kenyTQaRD- CACH Ky mACHC8RI2-S{8(BFR12, or -S (O
2R12; 3§ R5 is ipdepepdently at each occurrence -H Cl-C4 alkyl, Cl-CA

hal oal kyl, Cl-C4 hal oal Koxy, -27 WD 02/092090 PCT/ US02/ 15493 C2-C4
al kenyl, C2-C4 al kynyl, C3-C4 cycloal kyl, C4-C5 cycl oal kyl al kyl, -NO2,

hal ogen, -gBbl, .- R7 - - - - -S (0O
2NRIRLO, -%glzﬁgw-ﬁscﬁé? ﬁ%@?ﬂ{:\@%?%ﬁ? Sggoqugécfo%g;E%Eﬁyﬂze and R7
are independent Iof &th¥deh occurrence H, methyl, or ethyl; 10 R8 is

i ndependently at each occurrence nethyl or ethyl; R9 and R1O are

i ndependent Ly.at ,each occurrence selected fromH nethyl, or_ethyl; 15 Rl11
is indégenagnﬁﬁylﬁgegﬁeﬁeBEéﬁr?En@@cﬁePﬁ9PFr€Pﬁ§lWeBPY1 or ethyl;

R? and R0 are independently at each occurrence selected
from H, methyl, or ethyl;

15 R1 is independently at each occurrence methyl, ethyl, or
-NR®R7; and

Rl2 ig independently at each occurrence methyl or ethyl.

20 More preferred compounds of this invention are

compounds of Formula (I-c):

(I-c)
25

or a pharmaceutically acceptable salt form thereof,

wherein:

Rl is H, F, Cl, Br, -CN, methyl, ethyl, methoxy, or
30 C1-Co haloalkyl;
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-NR6R7; and R12 is independently at each occurrence nethyl or ethyl. 20
More preferred conpounds of this invention are conpounds of Forrmula (l-c¢):
R3 ~N OwBDb2mbM90 R5 R5 R4 (I-c) 25 or a pharnaceuti cal | ycaaseptzbl e sal t
formthereof, wherein: RLis H F, d, Br, -CN, nmethyl, ethyl, nethoxy, or
30 C1-C2 haloal kyl; -28 WO 02/092090 PCT/US02/ 15493 R3 is Cl-C6 al kyl

opti onal | y Bubist huCedadvd opsionadbils subgaity tieddepshddnolry 2sel ect ed at

each occurrenc . Y. yl-S-, ethyl-S-,
cycl opropyl, cy%%%%%ﬁé% alnrgi%y&(?é%ﬁ?%ﬁéggé t %&b CN, nmethyl,
ethyl, propyl, BASHLTenrs hosgn natusy, girtepbxynetdioxny, relftlrkyl, or Cl- C2
hal oal koxy; and mk1RF 1$- | nekapendent | atoashy pecaréegecytt F. O, Br,
-CN, nethyl, ethyl _Q%qup_yl , butyl, methoxy, ethoxy, propoxy, Cl-C2

hal oal kyl, or Cf-MJ& ‘oal koxy. 15 Even nore preferred conpounds of this
invention are

R4 is -H, F, Cl, Br, -CN, methyl, ethyl, propyl, butyl,
methoxy, ethoxy, propoxy, C1-Cy haloalkyl, or C1-Cy
haloalkoxy; and

10

R5> is independently at each occurrence
-H, F, Cl, Br, -CN, methyl, ethyl, propyl, butyl,
methoxy, ethoxy, propoxy, Ci-Cy haloalkyl, or C1-Cy
halocalkoxy.

15
Even more preferred compounds of this invention are

compounds of Formula (I-c):

20 (I-c)

or a pharmaceutically acceptable salt form thereof,

wherein:

25 or a pharmaceutically acceptable salt form thereof,

wherein:

Rl is H, F, Cl, Br, methyl, ethyl, -CN, or -CFi;

30 R3 is butyl-, pentyl-, hexyl-, heptyl-,

-29-



conpounds of Formula (l1-¢c): R3 1 NO R1L/ ~-~r N RS R5 4 20 (l-c) or a
phar maceutically acceptable salt formthereof, wherein: 25 or a
phar macewpDad2po@ccept abl e salt formthereof, wherein: RCTIGSoMI54B3 O,
Br, nmethyl, ethyl, -CN, or -CF3; 30 R3is butyl-, pentyl-, hexyl-,
heptyl -, -29 WD 02/ 092090 PCT/ US02/ 15493 net hoxy-ethyl -, nethoxy-propyl -
nmet hoxy- but yl - methkbd}&)gt}péjﬂ ylmethmm}@s:y:ﬁyexyl meﬂm&wlhdﬂyi-—et hyl -
met hyl t hi o-pro [ rg;t Hyl t | -, N
met hyl t hi o- hexy cyctltﬁpr ogr% prxalpy 1 cy or%tp%ﬁo- Bautthyll- .
1- cycl opropyl - p@ﬁﬂ’mlthlem blltd@ld ,obut yI -butyl -,
1-cycl obut yl - p&@ztth%/lth%oc—)ﬁﬁr&@rlwwme'th @%%)o—ﬂ@syhﬂ 1- cycl opropyl -
(CF3) -ethyl-, cyc opro propyl -
1- cycl obut yl - | HCEFSLIRHRN -PrOPYéycl &b&ﬁf;ﬂlopr@@z‘) AR~
1- cycl obut yl - 31(CCh3l-oprapl-pehryR4 ,i 1 -y dTRibiyL- ;Q{dmll-_,, rret hoxy-,
ethoxy-, i Sopr QROXYy o AL PP, oot Biuey1 Ty BFS - OOHF2, - O\ and
l-cyclopropyl-1-(CF3)-methyl-,
l-cyclopropyl-2-(CP3) -ethyl-,
10 l-cyclopropyl-3-(CF3) -propyl-,
l-cyclobutyl-1-(CF3)-methyl-,
l-cyclobutyl-2-(CF3)~ethyl-, or
l-cyclobutyl-3-(CF3)-propyl-;

15 R% is H, methyl-, ethyl-, methoxy-, ethoxy-, isopropoxy-,
n-propoxy-, F, Cl, Br, -CF3, -0OCF3, -OCHF3, -CN; and

R> is independently at each occurrence, -H, methyl, ethyl,
methoxy, ethoxy, F, Cl, Br, or -CF3.

20
Specifically preferred compounds of this invention
are compounds of Formula (I), and pharmaceutically

acceptable salts thereof, which are:

25 b5-Chloro-3-(5,7-dichloro-2,3-dihydro-1H-indol-1-y1)-1-(1-
ethylpropyl) -2 (1H) -pyrazinone;

5-Chloro-3-(5,7-dichloro-2,3-dihydro-1H-indol-1-y1)-1-(1-
ethyl-3-methoxypropyl) -2 (1H) -pyrazinone;

30
5-Chloro-1-(l-ethylpropyl)-3-(5-methoxy-7-methyl-2,3-
dihydro-1H-indol-1-y1l) -2 (1H) -pyrazinone;

3-(7-Bromo-5-methoxy-2,3-dihydro-1H-indol-1-y1l)-5-chloro-1-
35 (l-ethylpropyl)-2(1lH)-pyrazinone;
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R5 is independently at each occurrence, -H, nethyl, ethyl, nethoxy,
ethoxy, F, d, Br, or -CF3. 20 Specifically preferred conpounds of this
i nvent i orwoaeeIwempounds of Fornula (1), and phar naceut i c@Cusozcaept abl e
salts thereof, which are: 25
5-Chl oro-3-(5, 7-di chl oro- 2, 3-di hydro-1 Hindol -1 -yl)-1-(1-
et hyl pr opyBY2( IHPigwlaziom@nd,-dihydro-1H-indol-1-y1) -1~ (1-
5- Chl or 0- 35 By pEbpl Qr—@‘—%ve%}ﬂﬂlh&q&‘ﬂ’)l Byradalidey] ) - 1- (1-
et hyl - 3- nethoxypropyﬁ) H) - pyr azi nong;
5-Chloro-1I-(1- ethylpropyl) 3- (5- met hoxy- 7- nethyl 2, 3-
di hydr o- 1FBLWQOME£hb&&=Z(kﬂ%h@ﬂL@ZBn@ﬂﬁydro 1H indol-1-yl)-1-(1~
3-(7- Br% g t hox % 3 dlﬁﬁgro IHhéndoI -5-chloro-1 35

(1-et hyPpr§ 9§§P§P &% pyr &2 ( GPMEaéi J90 PCT/ US02/ 15493
3-(5,7-Di chl oro-2, 3-di hydro- IH-|ndoI-|-yI) 1-(1-
et hyl propyk) ~ hyl -2(_ raz a1 s 4 _
3- (5- thhoéy 31g§5 =i % %ﬁgfﬁ%dﬁoh%%- o?!f-?ﬁ?yfffi¥§ indol-1-y1)
et hyl propyk}= 51n@@h?&i@FPEyﬂﬁyﬁdiﬁho@yrazinone;
5- Chl oro- 3- (7-chl or o- 5- net hoxy- 2, 3- dihydro | Hindol -1-yl) -
-1-(1- nethylprop | ) - 2(1H) - pyrazi none;

3- (7- BPono354 (HeRs PP ~5 -8Jﬁﬁdﬂﬁa§Forl?i}H§Qéﬁﬂoﬁ&> -5-chloro-
(1- nethyhpnmpmbthgﬂébbpgﬁnaalnanepyraZ1none,

Chl or o- 3- ( 5- met hoxy- 7- et hyl - 2, 3-di hydro-| Hi ndol - 1-yl ) -

(1- met hyl propyl)-2(1H) - pyrazi none; 15

Chl or o- 35¢6hlodbeRdbon2tRotiyhydmethil-ad8Hdihyldrot-lfHEindol - 1-y1) -

met hyl pr opyl 2 n

o b oot SPYA e b RUBRAAING (1) pyrazipones | 11y 1 0

(1- et hyPpropyl )-2(1H) - pyrazi none;

5- Br ono- |-51CERBYBPBOR$|h - 3ich1BRbhoxg- ﬁlH?HEbLiﬁrandol 1-y1)-1-(1-

di hydro- 1kkgggyapro%ya Q%H%) &%éggggge,

1-
5-
1-
5-

5-Bromo-3- (7-bromo-5-methoxy-2, 3-dihydro-1H-indol-1-y1)-1-
20 (l-ethylpropvyl) -2 (1lH)-pyrazinone;

5-Bromo-1- (l-ethylpropyl)-3-(5-methoxy-7-methyl-2,3-
dihydro-1H-indol-1-y1) -2 (1H) -pyrazinone;

25 5-Bromo-3-(5,7-dichloro-2,3-dihydro-1H-indol-1-y1)~-1-(1-
ethylpropyl) -2 (1H) -pyrazinone;

5-Chloro-3-(7-chloro-5-methoxy-2,3-dihydro-1H-indol-1-y1l) -
1-[(1R)-1-cyclopropylpropyl] -2 {(1H) -pyrazinone;

30
3-(7-Bromo-5-methoxy-2,3-dihydro-1H-indol-1-yl)-5-chloro-1-
[ (1R) ~1-cyclopropylpropyl]l -2 (1H) -pyrazinone;

5-Chloro-1-[ (1R) -1-cyclopropylpropyl]-3-(5-methoxy-7-
35 methyl-2,3-dihydro-1H-indol-1-y1l) -2 (1H) -pyrazinone;
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25 5-Brono- 3-(5, 7-di chl oro- 2, 3-di hydro-1 Hindol -1-yl)-1-(1-

et hyl propyl ) -2(1H) - pyrazi none;

5- Chl or 0-wo(0Zogtbor o- 5- net hoxy- 2, 3- di hydr o-1 H i ndol - 1- yl ) PCT/US02/15493
1-[ (1R) - 1-cycl opropyl pr opyl ]1-2(1H)-pyrazi none; 30

3-(7-Brono-5- net hoxy- 2, 3-di hydro-| Hindol-1-yl)-5-chloro-1I-

[(1R)-1- cydiﬁhlémg-ﬂrddwq)ﬁ(mcmmmmpyl] ~3-(5,7-dichloro-2,3-

5- Chl or 0- | i RIrcl-16y Gy a@nyrer)sz/ J]H)f*u;(y'ifa[ﬁm 735
met hyl - 2, 3-di hydro-1 H i ndol - 1-yl)-2(1H) -pyrazi none; -31 WO 02/092090

PCT/ US02/ 15493  5- Chl or o- | -[ (1R) - 1-cycl opropyl propyl]-3-(5, 7-di chl oro- 2, 3-
di hydr o- |P+54ﬂhﬂorkhmkﬁ-Zﬂﬁh&b{mydﬁﬁpﬂﬁﬁylpropyl] ~3-(5,7-dibromo-2, 3~

5- Chl or i r.opyl.pr.o 3- dlbrom)23 5
ai by 03 H B R T vz fncH S
5-Chl oro-3-(7-chl oro- 6 fl uoro-5- rrethoxy 2, 3-di hydro-1 H

i ndol - 1-yl _~1-

100 ) GBS an g R o
1-[ (1S) - 1- dysidprlopil) progylR) 2 (A Hevahnradmdmeoryl] -2 (IH) -pyrazinone;
3 (7-Brono- 5- rrethoxy 2, 3-di hydro-| Hi ndol - 1- yI) 5 chloro-1I -

[(1S)-1-cy op yl1-2(1H) -p ra2| none;

5- Chl ord- |%r(d%é) r)}/?E’ ép7 95161 XY B/ &eﬂ%&&gﬁrﬁ 1H-indol-1-y1)-
met hyl - 2, BJGHHydnGﬂlHybﬂ@@rdpﬂﬂ@rdﬁﬁﬁﬁ%&&%ﬂZ@@Q@&lnone

5- Chl or o-I -[(1S)-1-cycl opropyl propyl]-3-(5,7-dichloro-2,3 20

di hydro-| Hindol -1-yl)-2(1H) - pyrazi none;

5- Chl or o- | J[({¥SPromey&oetdwyypi2o PyHIi+3-dr®, - AHdiimdoio-12y3-) -5-chloro~1-
di hydr o- IH-| 1 Qe R 5.

5- Chl or 0- 3- [( g@gh? C%hog)%??%@go%gtlﬁo%l@ pa/lraz&nonle'

i ndol - £y )-1-[(1S) - 1- cycl opropyl propyl ] - 2( 1H) - pyr azi none;

5 Chl or o- 35(-Thlogtioci-9r(053 -3~y dpa-ods1ipraeh 1l ~>3I-)(slmethoxy 7-

O R T T R 0 I

5-Chloro-1-[(1S)-1l-cyclopropylpropyl]-3-(5,7-dichloro-2,3-
20 dihydro-1H-indol-1-y1)-2(1H)-pyrazinone;

5-Chloro-1-[(1S)-1-cyclopropylpropyl]l~3-(5, 7-dibromo-2, 3~
dihydro-1H-indol-1-y1l) -2 (1H) -pyrazinone;

25 5-Chloro-3-(7-chloro-6-fluoro-5-methoxy-2,3-dihydro-1H-
indol-1-y1)-1-[(1S)-1-cyclopropylpropyl]l-2(1H)-pyrazinone;

5-Chloro-3-(5,7-dichloro-2,3-dihydro-1H-indol-1-y1l)-1-
[ (1R) -2-methoxy-1-methylethyl] -2 (1H) -pyrazinone;
30
5-Chloro-3-(5,7-dibromo-2,3-dihydro-1H-indol-1-y1)-1-[ (1R)-
2-methoxy-1l-methylethyl] -2 (1H) -pyrazinone;

5-Chloro-3-(7-chloro-6-fluoro-5-methoxy-2,3-dihydro-1H-
35 indol-1-yl)-1-[1-(methoxymethyl)propyl]l-2(1H)-pyrazinone;
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2- met hoxy- 1- met hyl et hyl ] - 2( 1H) - pyr azi none;

5- Chl oro-3-(7-chl oro-6-fl uoro-5-net hoxy- 2, 3-di hydro-1 H 35

i ndol - i - yWp-02409209¢ net hoxynet hyl ) propyl ] - 2( 1H) - pyr azi none; PCTAR02M3482/ 092090
PCT/ US02/ 15493 3-( 7- Bronp- 5- net hoxy- 2, 3-di hydro-| Hi ndol -1-yl)-5-chl oro-1 -
[ (1R) - 1- (net hoxyrret hyl ) propyl ] - 2(1H) - pyr azi none;

5- Chl or o- 3-35( 77=RiF @ o netRo¥Y Hy/df vl B dndol H1infpl4lsyl) ~-5-chloro-1-

[(1R) -1-(ne et (WédRs -
5- Br onp- 3- (%mxi(%rm tSWrret hjg%gé%h%(ﬁylgy%jilzl—#?ﬁgo ylia?/llglorie'

[ (1R) - 1- (et hoxynet hyl ) propyl ] - 2( 1H) - pyr azi none; 10
5- Br onp- 3- (5—¢reldsmy37<5mhyiem@mdmm@lwﬂmdm Angb)-1~-y1)-1-

1R) - 1- t
5 B oro- (5 Enl i SRS Rl o] P ﬁgﬂwrazm%&
1- (et hoxyrret hyl )pr opyl ] - 2( lH) pyr azi none;
5- Br onm- 3- (g/- 03—6&'15@]5] 22330' 4 - indo1-1-y 1,51~
dol -1 -yl )> L] C1R) - 1- (et t ¥1h5!
T R R e i
[ (1S)- 1- (et hoxynet hyl) pr opyI] 2( 1H) - pyr azi none;

D 19) CEY e T 1y RO DL HH bt s ST b H-indo1-1-y1) -1-

5- Br onp- 3- (B( IR )di ITh{ms th &xineali iyidrmeddy 1 nedl 18y yibyrdz {445 ;
1- (et hoxymet hyl ) propyl ] - 2(1H) - pyr azi none,;
- Chl or o- 3- (5- net hoxy- 7- net hyl - 2, 3-di hydro-|1 H i ndol -1 -yl ) 30
met hy|5-1Byomarethif eT-f@ﬂqup]erﬂ% ~2HAH)yPye-abi nbm@el-1-y1) -1-[ (1R) -

5

1-[ 2-

3- (7- Br ono-15- iRt g}gg%ilge Rl nhe) s yd J 5 9sgdl oro- | -
[2-(neth Ithlo)ethyl -2(1%) pyra2|]none SEI)Y e

5- Chl oro* 3- ( 5- net hoxy- 7- net hyl - 2, 3-di hydro-|I Hindol -| -yl) -
1

- [ 2- (et hyHtBr ety ] - ﬂMoWﬂﬂdﬁ%—ma@%ﬁ@@%@ﬂ%&ﬁﬁUS@l 15493
indol-1-y1)-1-[(1R)-1- (methoxymethyl)propyl]-2 (1H) -

pyrazinone;

20 3-(7-Bromo-5-methoxy-2,3-dihydro-1H-indol-1-yl)-5-chloro-1-
[ (18)-1- (methoxymethyl)propyl]l-2 (1H)-pyrazinone;

5-Chloro-3-(5,7-dichloro-2, 3-dihydro-1H~indol-1-y1) -1~
[ (1S) -1~ (methoxymethyl)propyll -2 (1H) -pyrazinone;
25
5-Bromo-3-(5,7-dichloro-2, 3-dihydro-1H-indol-1-y1)-1-[ (18) -
1- (methoxymethyl)propyl] -2 (1H) -pyrazinone;

5-Chloro-3- (5-methoxy-7-methyl-2, 3-dihydro-1H-indol-1-y1) -
30 1-[2-methyl-1-(l-methylethyl)propyl]-2(1H)-pyrazinone;

3- (7-Bromo-5-methoxy-2, 3-dihydro-1H-indol-1-y1) -5-chloro-1-
[2~ (methylthio)ethyl]-2 (1H) -pyrazinone;

35 5-Chloro-3-(5-methoxy-7-methyl-2,3-dihydro-1H-indol-1-y1l) -
1-[2- (methylthio)ethyl]-2 (1H) -pyrazinone;
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5-Chl oro-3-(5, 7-di chl oro- 2, 3-di hydro-I Hindol -1 -yl)-1-[2-

(met hyl t hi o) et hyl ] -2(1H) - pyr azi none;

5- Chl or 0-wO(0Zogdbor o- 5- net hoxy- 2, 3- di hydr o-1 H i ndol -i -yl ) PCH/US02/15493

1- (1- et hyl propyl)-6-net hyl - 2( 1H) - pyr azi none;

5- Chl or0- 3- (7- chl or o- 5- net hoxy- 2, 3-di hydro-| Hindol - 1-yl) -

1- ( 1- cycl obutylpropyl-)(56 - 7metieylozoty) 3piayidmord H-ithdol -1 -y1) -1-[2~

3‘(5‘BrOWDXEEQE%QQQE%O%tﬂbhﬁd@Q1%W2b&Q%&ihdﬂéfE*ChlOro‘l‘

met hyl propyl - 2( 1H) - pyr azi none;,

3-(5,7-Dichloro-2, 3-di hydro-1 Hindol -1-yl)-5-ethyl -1-(1-

ethylprOpyE%c&&&bb=9ywa1bﬁg@@b—5l%ethox¥—2,3—dihydro-1H—indol-1—y1)-
1

3-(5- Br Qno- ro-| -1.-yl)-5-chloro-I -
i ) Py e
3-di hydro-1 Hindol-1-yl)-4-(1 20

7-chl or 0-2, 3-di.hy i.ndo

(1 ot hyPor dpy i oS pTapEapval Chome ivgeg

et hyl propyk) ~f43:-di BYqro. 5~9xa- 2- pyrazi necarbonitrd | €. .. . 1evl) -

3-(5-Bron057?§%?5§og2?3-8?%%%%6%I%¥F%§§&;%J§I%}E&?%Pbﬁgd;del -yl

[ (1R) - 1- cyérdproepglpbupylpr2pyvd) —pymerhnone;(1Pj -pyrazinone;

3- (5-Brono-7-chl oro- 2, 3-di hydro-| Hindol -1-yl)-5-chloro-1 -

[(1S)-1-cyc|o%ropylpropyl -2(1H) - pyrazi none; .

5- Chl o8- 33( #>cRFBPE-8-FBLRERY 22 339dhHegPo LHRinAgd 1T ¥il) -5 -chloro-1-

1-[ (1R) - 1- eehboxyspihy ) pEOPYhraz2Ghbhepyr azi none; 30

5- Chl or o- 3- (5- et hoxy- 7- et hyl - 2, 3-di hydro-| Hi ndol -1-yl ) -

1-[(1R) - 1- (et hoxynet hyl ) propyl ] - 2( 1H) - pyr azi none;

i -[ 6- Chl or 3-45] 7 1RichlpmetBoRydehydlrppiapyhflol -4-dilhy&retdhy3d51- (1-

oxopyrazin -5 VYn2q3nd] - i.ndol e-7- carbonitrile; -34 WO

o) bYa0a0 BERYERREPYEY g3t aR dphedianbhe)

5- Br on823- ( 5- br ono- 7- chl or o- 2, 3-di hydro-1 Hindol -1-yl)-1-

[ (1R) - 1- (methexypBhbY ) BheBYLI 226 1H) hp¥E-8Z1 ROAGd01-1-v1) -5-chloro-1-

3-(5-Bronn-z-chg§io-2,3-?|hy&r?-lF+|ndol-l-yl)-5-ch|oro-|- 5

[(1S) - 1- (metAGKYHEPROPY D! GV I 2PYERZpHPRSF none; and

5- Chl oro- 3-(7-chl or o- 5- net hoxy- 2, 3-di hydro-|I Hindol -I-yl) -
6-(5,7-Dichloro-2,3-dihydro-1H-indol-1-y1)-4-(1-

20 ethylpropyl)-4,5-dihydro-5-oxo-2-pyrazinecarbonitrile;

3-(5-Bromo-7-chloro-2, 3-dihydro-1H-indol-1-yl)~5-chloro-1-
[ (LR)-1l-cyclopropylpropyl]-2 (lH)-pyrazinone;

25 3-(5-Bromo-7-chloro-2,3-dihydro-1H-indol-1-y1l)-5-chloro-1-
[(1S8)-1-cyclopropylpropyl] -2 (1lH) -pyrazinone;

5-Chloro-3-(7-chloro-5-methoxy-2,3-dihydro-1H-indol-1-y1) -
1-[ (1R) -1- (methoxymethyl)propyll-2 (1H)-pyrazinone;

30
5-Chloro-3- (5-methoxy-7-methyl-2,3-dihydro-1H-indol-1-y1) -
1-[(1R) -1- (methoxymethyl)propyl] -2 (1H)-pyrazinone;

1-[6-Chloro-4-{ (1R)-1- (methoxymethyl)propyll-3,4-dihydro-3-

35 oxopyrazinyl]-5-methoxy-2,3-dihydro-1H-indole~7~

carbonitrile;
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1- (I -cycl obutyl propyl)-2(1H)-pyrazi none. 10 Mre preferred conpounds of
this invention are conpounds of Fornmula (I-d): R3 RL-(-NNQ N R5 RS R4
(1-d) 15 wo oa/optoar maceuti cally acceptable salt formthereeCI/uSotienes n: Rl
is H F d, Br, -CN, nethyl, ethyl, methoxy, or 20 Cl1-C2 haloalkyl; R3 is
Cl-C6 al kyl optionally substituted with 1 or 2 substituents independently
selected aISe%x¢m0fﬁxiﬁfbnmmp+7fnhlm1©y2 3€dihYdr¢mﬂﬁEmmdob%heyy) -25

nethyl > %ﬁﬁg éﬁ%L, t Rais -H F O,
Br, - fL %iﬁ@ , 6§g%y , %&é%§$§$&'yh%§yﬁﬁﬁk oxy, pfopoxy, Cl- 2
hanaIkyI or Cl C2 30 hal oal koxy; and R5 is independently at each

occurrence 3= @%M%&%&@/MMSM—ﬁd& Qy1 Brs_ckNorgei byl
et hyl , yg buty], nethox etho ﬁ ox hal oal kyl, or Cl-C2
haloalk LBeh ?ﬁ%ﬁ%a %%%h 9¥¥??%ﬂ@ﬁﬁidﬁﬂ re

conpounds of Formula (I-d): R3
5—Chloro—3—(7—chloro~5—methoxy—2,3—dihydro—lH—indol—l—yl)—
1-(l-cyclobutylpropyl) -2 (1H)-pyrazinone.

10 More preferred compounds of this invention are

compounds of Formula (I-d4d):

(I-4)
15
or a pharmaceutically acceptable salt form thereof,

wherein:

Rl is H, F, Cl, Br, -CN, methyl, ethyl, methoxy, or
20 C1-C2 haloalkyl;

R3 is C1-Cg alkyl optionally substituted with 1 or 2
substituents independently selected at each
occurrence from methyl, ethyl, methoxy, ethoxy,

25 methyl-S-, ethyl-S-, cyclopropyl, cyclobutyl,
and -CF3;

R? is -H, F, Cl, Br, -CN, methyl, ethyl, propyl, butyl,
methoxy, ethoxy, propoxy, C1-Cy haloalkyl, or C;-Cy

30 haloalkoxy; and

R5 is independently at each occurrence
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N RLNN RER5/ R4 (l-d) 10 or a pharmaceutically acceptable salt
formthereof, wherein: RLis H F, d, Br, nethyl, ethyl, -CN, or -CF3;

15 R3 is wotegho209pent yl -, hexyl -, heptyl-, nethoxy-ethyl PCT/US02/15493
met hoxy- propyl -, met hoxy-butyl-, nmethoxy-pentyl-, nmethoxy-hexyl -
met hyl t hi o-ethyl -, nethylthio-propyl-, nethylthio-butyl-, 20

met hyl t hi o- pent WHE, Fet®l] tBmo- Mylmethytl cyetiopt ppytepybpyibutyl,

1- cycl opropy! - butitnexy 1- &y &sﬁm YLl LRty | Yl

1- cycl obutyl - but ylI - ycycl obu pen c231/c | opr ogi%lt-l O?CFQ% fet hyl -

25 1-cycl opr opylh@lqaE®)xet hyl -, 1-cycl opr opyI 3- (CF3) - propy! -

1-cycl obutyl -1-(CF3) - net hyI 1 cycl obutyl - 2- (CF3) ethyl -, or

1-cycl obut yl - 3- (CF3 r 4 is H peth et hyl -, pet hoxy-,

et hoxy- ,5u| sopr opd I‘E‘) ?ié)rﬁ%%fcﬁ?e Forggoungls ofrghis gapsentigBre . oN, and
-36 WO 02/ Q%@ﬂﬁrﬂﬁ/dﬁ%ﬁr&ﬁ% (R&) s |ndependently at each occurrence,

-H nmethyl, ethyl, nethoxy, ethoxy, F, d, Br, or -CF3.

;
N
R1/</;§\< °

RS
R4
(I-4d)
10
or a pharmaceutically acceptable salt form thereof,

wherein:

Rl is H, F, Cl, Br, methyl, ethyl, -CN, or -CF3;
15
R3 is butyl-, pentyl-, hexyl-, heptyl-,
methoxy-ethyl-, methoxy-propyl-, methoxy-butyl-,
methoxy-pentyl-, methoxy-hexyl-, methylthio-ethyl-,
methylthio-propyl-, methylthio-butyl-,

20 methylthio-pentyl-, methylthio-hexyl-,
l-cyclopropyl-propyl-, l-cyclopropyl-butyl-,
l-cyclopropyl-pentyl-, l-cyclobutyl-propyl-,
l-cyclobutyl-butyl-, l-cyclobutyl-pentyl,
l-cyclopropyl-1-(CF3)-methyl-,

25 l-cyclopropyl-2-(CF3) ~ethyl-,
l-cyclopropyl-3~(CF3) ~propyl-,
l-cyclobutyl-1-(CF3)-methyl-,
l-cyclobutyl-2-(CF3)-ethyl-, or
l-cyclobutyl-3-(CF3)-propvl-;

30 |

R¢ is H, methyl-, ethyl-, methoxy-, ethoxy-, isopropoxy-,
n-propoxy-, F, Cl, Br, -CF3, -OCF3, -OCHF;, -CN; and
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5 Specifically preferred conpounds of this invention are conpounds of
Formula (1), and pharnaceutically acceptable salts thereof, which are:
3- ( 8- Br omwoermeoboxy- 1, 2, 3, 4-t et rahydr oqui nol i ne) - 5- chl or ®@CTABG02/15493

1- (1-ethyl propyl)-2(1H)-pyrazi none;

3- (8- Brono- 6- et hoxy-1, 2, 3, 4-t et rahydr oqui nol i ne) - 5- chl or o-

1-[(1R) - 1- cycl opropyl propyl]-2(1H)-pyrazi none; 15

3- (8- Brono-&5 5-chl

1-1(1S)-1 -cycl opr %pg)eglo%p%t]ﬁ 2% aéy raog}lgr}%ﬁ'lér{l@ " e thyl, ethyl,

3- ( 8- Br onp- 6- netTREARXY, 2, SEhrpet OBl nAF eSES- chl or o-

1-[ (1R) - 2- net hoxy- | - net hyI et hyl] - 2(1H) pyrazi none; 20

5- Br onp- 3- ( 8- br ono- 6- net hoxy- 1, 2 3, 4-t etrahydr oqui nollne)-

1- [ (1R) -2L- (et hoﬁégﬁ@tﬁfﬂa)%%@m Lot GRAROIGHEhE T At s invention are

3- (8- Br ono- &m@ddmi@y ol FckrfalLt (Bhy g Ubietnhaegu St €41l DY Oaddeptable
1-[(1S)-1- ( net%)prop%] 2(1H) -pyrazi none. More preferred
corrpounds ar hpounds of Formula (1-e): R3 Rl / N NXO

N RSO RS 30 R4 (1 -e) -37 WD 02/092090 PCT/ US02/ 15493 or a

har maceutiga e t, for ]yg]ﬂ
Br - CN, urrghe%-)hl%%ﬁ)_%t tqh _ é) jni Cr‘,:‘leé%%[wd[ oa q'}&ll-'\;gé (,{ﬁ@ Al kyI
opt i onall y Ju Eittfu/t]élifqutm H)Z-Pbéltﬂj@mqnﬁant s i ndependent I y sel ected at
each

3-(8-Bromo-6-methoxy-1,2,3,4-tetrahydroquinoline)-5-chloro-
1-[(1R) -1l-cyclopropylpropyl]-2 (1H)-pyrazinone;

15 3-{(8-Bromo-6-methoxy-1,2,3,4-tetrahydroquinoline)-5-chloro-
1-[(18)-1l-cyclopropylpropyl]-2 (1H)-pyrazinone;
)

3-{(8-Bromo-6-methoxy-1,2,3,4-tetrahydrogquinoline)-5-chloro-
1-[(1R)-2-methoxy-l-methylethyl] -2 (1H)-pyrazinone;

20
5-Bromo-3- (8-bromo-6-methoxy-1,2,3,4-tetrahydroquinoline) -
1-[(1R)~-1- (methoxymethyl)propyl] -2 (1lH)-pyrazinone; and

3-(8-Bromo-6-methoxy-1, 2, 3,4-tetrahydroquinoline)-5-chloro-
25 1-1(18)-1-(methoxymethyl)propyl]-2 (1H)-pyrazinone.

More preferred compounds of this invention are

compounds of Formula (I-e):

R® 0o
RS

30 R*
(I-e)
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occurrence fromnethyl, ethyl, nmethoxy, ethoxy, 10 nethyl-S-, ethyl-S,

cycl opropyl, cyclobutyl, and -CF3; R4 is -H F, d, Br, -CN, nethyl,

et hyl , prwpykR/9tedyl, nethoxy, ethoxy, propoxy, Cl-C2 halrcalusyt/154e3 Cl- C2
15 haloalkoxy, and R5 is independently at each occurrence -H, F, d, Br,
-CN, nethyl, propyl, butyl, nethoxy, ethoxy, propoxy, Cl-C2

hal oal kyl , oast aC m%%%@owceﬁﬁ@blﬁ)r@@ dfaarm édhvasmgpounds of this

i nvention gheregenpounds of Fornula (1-e): R3 NNO RL/ N R5 O R5 25
R4 (l1-e) or a pharmaceutically acceptable salt formthereof, wherein: 30
RlLis H F, d, Br, nethyl, ethyl, -CN, or -CF3; -38 WD 02/092090

PCT/ US02/ 18493s R3 Fs hatyBr, peNtyMeth@Qxybthyhephﬁhhoxﬁﬁth@xy-ethy|-

met hoxyspr opyl - ~ 0Bt haxys YLy nmet hoxy- pentyl -, met hoxy- hexyl -
met hyl t hi o- et hyl - 1 b %y? EI o- pr opyl -, methylthio-butyl-, 5
met hyl t hi o- pent yI , rret hyl t hi o- hexyl - 1- cycl opr opyl - pr opyl -

1-cycl opr opyl 1BUtYLes kY ChopI OByl 1Pestibe i tdecyChobMt Yl oBr Py -
substituents independently selected at each
occurrence from methyl, ethyl, methoxy, ethoxy,
10 methyl-S-, ethyl-S-, cyclopropyl, cyclobutyl,
and -CF3;

R¢ is -H, F, Cl, Br, -CN, methyl, ethyl, propyl, butyl,
methoxy, ethoxy, propoxy, Ci1-Cy haloalkyl, or C1-Cy
15 haloalkoxy; and

R5 is independently at each occurrence
-H, F, Cl, Br, -CN, methyl, ethyl, propyl, butyl,
methoxy, ethoxy, propoxy, C1-Cz haloalkyl, or C1-Cj
20 haloalkoxy.

Even more preferred compounds of this invention are

compounds of Formula (I-e):

RS
/

R2 o}
H5

25 R*
(I-e)

or a pharmaceutically acceptable salt form thereof,
wherein:

30
Rl is H, F, Cl, Br, methyl, ethyl, -CN, or -CF3;
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1-cycl obutyl -butyl -, 1-cyclobutyl-pentyl, 1-cyclopropyl-I- (CF3) -nethyl-
10 1-cyclopropyl-2- (CF3) -ethyl-, 1-cyclopropyl-3-(CF3)-propyl-

1- cycl obuw9l02/0920@8F3) - net hyl -,  1-cycl obutyl - 2- (CF3) - et hyl PCTArS02/15493

1-cycl obutyl -3- (CF3) -propyl-; 15 R4 is H, nethyl-, ethyl-, methoxy-,

et hoxy-, isopropoxy-, n-propoxy-, F, d, Br, -CF3, -OCF3, -OCHF2, -CN, and
R5 is i ndepéndenblyyat, epehtgteur herge;, - Hephglhyl , ethyl, 20 net hoxy,

et hoxy, F, d, %)rrpo\{m%éﬁg% Spﬁ&tfxb%? #¥o§%gferﬁlgg 8 Bﬂggﬁyof this

i nvention are For pharnaceuti ca accept abl e
salts thereof ,mekrekvapentgh-, methoxy-hexyl-, methylthio-ethyl-,

3- (5~ Br onD- 7- nRLHOKYER; 3= GLBYYI 0; %b%hgléﬁmé%azym =4-yl)-5-
chl oro-1-[ (1R) - 1-cycl opropyl pr opyl | razi hone;
3- ( 5- Br 8no- 7- nBEHE%yEBL 3 BERy Yo 410@%»111:41 hoREEV R4, yl)-5 30

ghl(gchJ |-(17cerﬁﬁ¢lwﬂ>ﬁdsppyLﬁ>r8bﬁsz EYZﬁ%tDOpEopyl ~butyl-,
r ono- t hox e
chloro-1-(1-cy I%%¥W‘E?%%§7 ¥ %{11-6 p§7r%¥?ﬂ8ﬁ‘égyﬂ35pr0f§yi~

3- (5- Bronp- 7- netdpxyelRuByt+rhytyd-4H icde bebubxbazpantdyyl ) - 5- chloro-1- |

(1S) -1-cycl opio%yépdg%p ¥h{1=2- (éi:-g Ipé/g j.none; -39 WO 02/092090
PCT/ USQ2/ 15493 r ono- 7- met hoxy- - di hydro 4H 1, 4- benzoxazi n-4-yl ) - 5-

chl orodP-[ (1R): (‘iy?tje‘?%%@%f%yl@ﬁbp‘?ﬁl}yjf('lkb pyrazi none;
3- (5- Brono- 7- rr_etéwyoﬁrapﬁlhydxmgl)—l—ﬁ;.;dblb:enzoxaz| n-4-yl)-55

chloro-1-[(1S);( t.ho 0 (1H) - pyr azi none;
3-(5-Brono- 7- %% ]3 @?#}y&%g Iﬁ% 1%’%enzoxam n-4-yl)-5-
chloro-1-[( 18)12Gyrel<bilw’§lyl-?xet(@§’js)ef¢w1111}lﬂ 1d9 - pyrazi none; 10
5-chloro-1-(l-¢ oy ( 10Xy - 2, 3-di hydr o-
4H 1, 4- benzoxam&@%g’kg{ ? %@%&zgr%@f
'R% is H, methyl-, ethyl-, methoxy-, ethoxy-, isopropoxy-,
n-propoxy-, F, Cl, Br, -CF3, -0CF3, —~OCHF5;, -~CN; and

R®> is independently at each occurrence, -H, methyl, ethyl,
20 methoxy, ethoxy, F, Cl, Br, or -CF3.

Specifically preferred compounds of this invention are
compounds of Formula (I), and pharmaceutically acceptable
salts thereof, which are:

25
3-(5-Bromo-7-methoxy-2,3-dihydro-4H-1, 4-benzoxazin-4-yl)-5-
chloro-1-[(1R)-1-cyclopropylpropyl] -2 (1H) -pyrazinone;

3-(5-Bromo-7-methoxy-2,3-dihydro-4H-1, 4-benzoxazin-4-yl)-5-
30 chloro-1-(l-cyclobutylpropyl)-2 (1lH)-pyrazinone;

3-(5-Bromo-7-methoxy-2,3-dihydro-4H-1, 4-benzoxazin-4-y1)-5-
chloro-1-(l-cyclobutylpropyl) -2 (1H)-pyrazinone;

35 3-(5-Bromo-7-methoxy-2,3-dihydro-4H-1,4-benzoxazin-4-yl)-5-
chloro-1-{(1S5)~1-cyclopropylpropyl] -2 (1H)-pyrazinone;
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5-chloro-1-[(1R)-1-cycl opropyl propyl ]-3-(7-net hoxy-2, 3- di hydro-4H 1,
4- benzoxazi n-4-yl)-2(1H) - pyrazi none; and 15

3- ( 5- Br orwom2Me0boxy- 2, 3- di hydr 0o-4H 1, 4- benzoxazi n- 4-yl ) - RCT/US02/15493
chloro-1-[(1R)-1- (et hoxynet hyl ) propyl]-2(1H)-pyrazi none. A second
enbodi ment of preferred conpounds of this 20 invention are conpounds of
Formul a (113= S—Bardmow-laﬁaﬂ?ioﬂWZ\NBMllﬁﬁdro{ £HARAM-eng{dtd z Pb-Hryh) -5-

R e e S e e %“é%%%z/ 15433

Rl is mdependently, at each occurrence, selected fromH, hal ogen,

Cl-C4 hal 0@* -,Brd}{l%&ﬁll?n é’?&aﬁ&4ﬂ—q¥m~beﬂ'ﬁ0xa§£9%]&@-%
al kyl , I -C6 al'k nyI - 06 cycloal kyl, and
cycl oal Byl gﬁ%ﬁ v%err@l‘?? e >1{'l L) RERRaEl bt & EHY) TPY RSz eng kyny |l |

C3-C6 cycl oal kyI or C4- C8 cycl oal kyl al kyI is each optionally substitut ed

W th halog%% U§i%romo£%' 5§§QQ’3S&%ﬁgﬁéé—félIff§ﬁg%¥%xé§¥%§£5yif}§p’ SH

or -S(OnR
chloro 1-[(18)-2-methoxy-1l-methylethyl] -2 (1H)-pyrazinone;

10 5-chloro-1-(l-cyclobutylpropyl)-3-(7-methoxy-2,3-dihydro-
A4H-1,4-benzoxazin-4-yl) -2 (1H) -pyrazinone;

5-chloro-1-[(1R)-1l-cyclopropylpropyl]l-3-(7-methoxy-2, 3~
dihydro-4H-1,4-benzoxazin-4-yl) -2 (1H) -pyrazinone; and

15
3-(5-Bromo-7-methoxy-2,3-dihydro-4H-1,4-benzoxazin-4-yl)-5-
chloro-1-[(1R)-1- (methoxymethyl)propyl] -2 (1H)-pyrazinone.

A second embodiment of preferred compounds of this

20 invention are compounds of Formula (II):

B

X/ R2
RL’4N / w
N

R® N Y
Az\‘éA1

R4
(II)

25 or a pharmaceutically acceptable salt or pro-drug form

thereof, wherein:

is N;

is (-H,-H);
is CHjy;

is NHR3;

30

W <= N
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R2 is H halogen, CN, Cl-C4 hal oal kyl, -COR10, -OR10, SH, -S(0)nR12, Ci1-C4
al kyl, C3-C6 cycl oal kyl, or C4-C7 cycl oal kyl al kyl ; 15 wherein each Cl1-C4

al kyl , C3waeoywbwal kyl , or C4-C7 cycloal kyl al kyl is opti @calusy2/substituted
with hal ogen, -CN, Cl-C4 hal oal kyl, -NROR10, -NROCOR9, -COR10, -OR10, SH
or S(C»Rlz 20 R3 is Cl1-C10 al kyl, C3-C10 al kenyl, C3-C10 al kynyl, C3-C8
cycl oal kyl Ri'CiscizdeparsEngival i eacp ogmrmqm@als@ect@@ Cxropm
cycloalkenyl OMH, Gﬁﬂﬁkﬂxgyeknalkgnyhah&ybalwgereka@Réopa;mmﬂcogﬁ any

cycl oal kyl ring 1he 1peplaced or, NR9; and wherein each
Cl- C10 al kyl, Q%%b al ké%’l’ g%ﬁ C%wgi% nyI 5C§%§V?Voalkyl, C4- C12
cycloalkylalkylC&CZﬁCan&hkdxyﬁhkgk aIEUﬁMD,c®$+@nﬂdynmdalkyl,C&uﬁﬂ0

cycl oal kenyl al ky, _i (ORels]: hlkyjsubstituted with 1, 2 or 3 substituents
i ndependent |y se4eg§e8§at gég%ﬁ%cc%%rence from Cl1-C6 al kyl, C2-C6 al kenyl,

C2- C10 al kynyl , wbsres e yRddnldkyCs RakdgenC2c8s lkanvht kyl , cyano, - OR7,

SH -S (QNRIL c,CoREaLHRES0REC, - CREQARRRT, o85 - NG, -CC (O OR7,
-C02R8, -OC (O R, Eo:zg § 7CONROR7. - NR7CD2R8, - NR6RY7,
- CONRGRY?, oozHC4aF9| Sve eedkylp i‘yénashgﬁehot??&wrlal ¥1SWes§3 882690

PCT/U802/15493 wR4h &mﬂnﬁﬁnﬁndmntKM e@IhaﬂedlkyleaeNR@Rt%;rence from -H,

al kyI 81 c4 ha?%ag R B@%ce h‘%\iow REXYyE c?@%gﬁé; kcﬁl Og(za?’cem-C6

alkenyl C2- C6 aIkynyI aryl and heteroaryl; wherein Cl1-C6 al kyl, Cl1-C4

hal oal ky! , 831 GBrey 6havkey, . cf2- 65-8) keayba1RpE, C2o6R1E! Kygwo, s,
-S(0)nR12, C1-C4 alkyl, C3-Cg cycloalkyl, or
Cy~Cy cycloalkylalkyl;

15 wherein each C1-Cy4 alkyl, C3-Cg cycloalkyl, or

Cy~-C7 cycloalkylalkyl is optionally substituted with
halogen, -CN, Ci-C4 haloalkyl, -NRR10, -NRPCOR?,
-COR10, -OR10, SH or -S(0)nRZ;

20 R3 is C1-Cipg alkyl, C3-C19 alkenyl, C3-Cio alkynyl,
C3~Cg cycloalkyl, C4-Cip cycloalkylalkyl,
Cz2-C10 alkoxyalkyl, Cs5-C1g9 cycloalkenyl, or
Ce~C1p cycloalkenylalkyl;
wherein one carbon in any cycloalkyl ring may be
25 replaced with 0, S or NR?; and
wherein each C1-Cq1p alkyl, C3-Cig alkenyl,
C3~Cg alkynyl, C3-Cg cycloalkyl,
C4~C12 cycloalkylalkyl, Cz-Cq1p alkoxyalkyl,
C5-C10 cycloalkenyl, or C-Cy1g cycloalkenylalkyl is
30 optionally substituted with 1, 2 or 3 substituents
independently selected at each occurrence from
C1~-Cs alkyl, Cp-Cg alkenyl, C-Cip alkynyl,
C3~Cg cycloalkyl, halogen, C1-Cs haloalkyl, cyano,
-OR7, SH, -S(0)pRl, -COR®, -NHR6SO,R8, -OC(0O)NRSR7,
35 -N3, -OC(O)OR7, -CO;R8, -OC(O)R6, -NR7CORE, -N(CORS)j,
-NR/CONR®R7, -NR7CO,R8, -NRPR7, -CONRSR7, -CO3H, aryl,
heterocaryl and heterocyclyl;
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are optionally substituted with -OR10, -COR9, 10 -C02R8, -CONRIOR10, -CN,
-NROR10, -S(0)nR12, or halogen; A are CH A2 are CH 15 R5 is

i ndependewblog/ostooeach occurrence -H, Cl-Cl0 al kyl, Cl-C4 Rraramsbkyd493 C1- C4
hal oal koxy, C2-Cl10 al kenyl, C2-Cl10 al kynyl, C3-C6 cycloal kyl, C4-Cl12
cycl oal kyl al kyl , -NO2, hal ogen, -CN, -NR6R7, -NR6COR7, -NR6CO2R8, -CORE
-OR7, -CONR6R7, 20 -CO (NOR9) R11, -CO2R8, or -S(OR11l; wherein Cl-C10

al k|y| I EZI q;ﬁali :Llf'éJ i"i@i@ébeng%n@:h.?r %leh)é@tledg 1%3 }P%@cﬁﬁ;‘ rﬂ;[o% C1t2
cycl oal kyl al ky e ion su ute uents
i ndependent |y sel ctet at’ e ¥(i)ccgéP%nt:e ?Q@énl%l 'CA %iRIlBCZ c4
al kenyl , C2-C4 alkiiyR?! mh@@owm,oa‘hk% alK}silCSCpm dai]kqab]bkw Cl-c4

hal oal k N02 h R6 7 E - OR7,
?ZOQI%GR%Q %160 éﬁ%%? H 8 ]30 a?te'sr%gjtlvgfq;’ two RS

groups on adj acébzrcaté VB3R f@lfmlaané‘— eﬁf@ﬂﬂ@émfd fused ring, partially

saturated or URgRiAHIR Q(j_,.dgp&g_gﬂ}@_“}{: cept@h APkt 2 - 0- or -SOn- or 1-3 N
het eroat ons provjded the_rin fL contajin ané S-S, 0-0, SSOor NS

bonds; 35 said 537 ﬁeﬁ%’éi@algﬁ%ed%ﬁ@ dEEBRA 1§ u%%‘tCFQ Lﬁléa/nmfth Cl-C4
al kyl, C2-C6 al kﬁ@/lo t@%n@@lg lBE 61 t e mfa)t%l axjdayl , -Ehx

ostoniol 410 i SRl sl S o M e

(NOR9) R7, or -S (0) nR11l; 5 R6 and R7 are independently at each occurrence

H Cl1-C6 alk ClyCA hal oal kyl, C2-C8 al koxyal kyl, C3-C6 cycl oal kyl,
CA- C12 cycrA F‘Eyl &yl , C5-C12
A2 are CH;

15 R5 is independently at each occurrence
-H, C1-Cip alkyl, C31-Cz haloalkyl, C1-Cz haloalkoxy,
Co~Cy0 alkenyl, C3-Cip alkynyl, C3-Cg cycloalkyl,
C4~C12 cycloalkylalkyl, -NO;, halogen, -CN, -NR6R7,
-NR®COR7, -NR6CO,R8, -COR6 -OR7, -CONRSR7,

20 -CO(NOR?)R11, -CO,R8, or -S(0)nR%;
wherein C3-Cio alkyl, C3-Cip alkenyl, Cy-Cjp alkynyl,
C3-Cg cycloalkyl and C4-C1p cycloalkylalkyl are
optionally substituted with 1 to 3 substituents
independently selected at each occurrence from Cq1-Cg

25 alkyl, C2-C4 alkenyl, C3-C4 alkynyl, C3-Cg cycloalkyl,
Cs-Cg cycloalkylalkyl, C1-Cs4 haloalkyl, -NO;, halogen,
-CN, -NR®R7, -NROCOR7, NR6CO,R8, -COR® -OR7, -CONRER7,
-CO2R8, ~CO(NOR?)R7, or -S(0)pR1L;

30 alternatively, two R5 groups on adjacent atoms can form a
5-7 membered fused ring, partially saturated or
unsaturated, optionally containing 1-2 -0- or
-S0pn- or 1-3 N heterocatoms provided the ring does not
contain any S-S, 0-0, S-0 or N-S bonds;

35 said 5-7 membered fused ring optionally substituted
with C1-C4 alkyl, C3-Cg alkenyl, C3-Cs alkynyl,

C3~-Cg cycloalkyl, Cz-Cg cycloalkylalkyl,
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bi s(al koxy) al kyl, aryl, aryl (Cl-C4 al kyl)-, heteroaryl or heteroaryl (Cl-C4
al kyl); 10 alternatively NR6R7 is piperidine, pyrrolidine, piperazine,

N- net hyl pwperazione, nor pholine or thionorpholine;, R8 is imdegsozienapdy at
each occurrence C1-C4 al kyl, Cl1-C4 15 hal oal kyl, C3-C6 cycl oal kyl, C4-Cl12
cycl oal kyl al kyl, aryl, aryl (Cl-C4 al kyl)-, heteroaryl or heteroaryl (Cl-C4
al kyl); R9 and RhO-Car dailoddpsideniDy, abhadagknoceGN; eria®Be) eRYIDRD0 from

H, Cl1-C4 al kyl, 7 bal oghky! . - Ch-@lhkaw! . 5C6 _ by n€3-
cycl oal kyl , C2- gﬁ%g{)&’m Eg# %%’ g}% cycl oal al kgpg‘m%l)?s’ &

i ndependent | y at~&&mBccurrence C1-C4 alkyl, Cl-C4 25 hal oal kyl, C3-C6
cycl oal kyl, C4-Cl12 cycl oal kyl al kyl, aryl, aryl (Cl-C4 al kyl)-, heteroaryl,
heteroar%I (RC6‘104 al7kyl ), .or -NR6R7; R12 is independently at each occurrence
Cl-C4 alkyR® eRdcR’ 8geharegrryrentivostaPrehy PCcEyrebCsl kynyl , C3- C6

cycl oal kyl, or @&- C4-cyckaaikyl ah kgl hatyalkglphepyts arlkaphdlygl,, each
optionally substitute i to.5_substituent.s | ndependently sel ected at
35 each occurr etndcv’elétﬁr g%cvgf%?:g§éf kGE é%%"é%é#?/%]%jr%ﬁ@g@%#m

cycl oal kyl al kyl bicadékatkeniyl, Cared alkypiylG1-thakdgan) -C1 hét elrabaallky| ,

cyano, -OR30, - S 1A MR C/C%gz@goa 44S02/ 15493 -S (O) nR32, - COR32,
-C02R28, -CC (O) R32, -NR2 9, “N(TCOR3Z) 2, - NR29CONR29R30, - NR29CO2R28,

- NR29R3@, and -CONR29R30 ; 5 heteroaryl is pyridyl, pyrimdinyl,
pyrazinyl, giperdazivaily NHeRazkBybipbuianyk, gykRehityhe, b3payhghiny!.

thienyl, imdazolyl, thiazolyl, 1ndolyl, pyrrolyl, oxazolyl, benzofuranyl,
N-methylpiperazine, morpholine or thiomorpholine;

R8 is independently at each occurrence C;-Cs alkyl, Ci-Ca
15 haloalkyl, C3-Cg cycloalkyl, Cz-Cq1z cycloalkylalkyl,
aryl, aryl(Ci-Cs alkyl)-, heteroaryl or
heterocaryl (Ci1-C4 alkyl);

R? and R10 are independently at each occurrence selected
20 from H, C1-C4 alkyl, C1-C4 haloalkyl, C3-Cg alkenyl,
C3-Cs alkynyl, C3-Cg cycloalkyl, Cy-Cg alkoxyalkyl,
and C4-C7 cycloalkylalkyl;

Rl is independently at each occurrence C;-C4 alkyl, C1-Cy
25 haloalkyl, C3-Cg cycloalkyl, Cz-Cy2 cycloalkylalkyl,
aryl, aryl(C,-Cs alkyl)-, heterocaryl,
heteroaryl (C1-Cs alkyl), or -~NROR7;

R12 is independently at each occurrence C;-C4 alkyl, Ci-Ca
30 haloalkyl, C3-Cg alkenyl, C3-Cg alkynyl, C3-Cg
cycloalkyl, or C4-Cy cycloalkylalkyl;

aryl is phenyl or naphthyl, each optionally substituted
with 1 to 5 substituents independently selected at
35 each occurrence from C;-Cg alkyl, C3-Cg cycloalkyl,
Cyq-C7 cycloalkylalkyl, C3-Cg alkenyl, C3-Cgs alkynyl,

halogen, C;-C4 haloalkyl, cyano, -OR30, -gH,
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benzot hi enyl , benzthi azolyl, isoxazolyl , pyrazolyl, 10 triazolyl,
tetrazolyl, or indazolyl, each optionally substituted wwth 1 to 3

substi t uewbD2iopmependent |y sel ected at each occurrence fromuShy/Gasal kyl ,
C3-C6 cycl oal kyl, C4-C7 cycl oal kyl al kyl, C2-C6 al kenyl, C2-C6 al kynyl,
hal ogen, Cl1-C4 hal oal kyl, 15 ¢yano, - 0, -SH -S(OnR32, -COR32,
-C02R28, -OC (oySR@ZpR¥k|R29%ﬁ§%g :Wﬁzyoz(w ﬁéecd@%%ﬁ@&fﬁr

- NR29C02R28, - NRRQBOR32pnd -1GRNRIGIBOR30 hel g DRYLIREIB | | sygavRB@t gghOr
partially saturatedﬁég teroaryl, optionally substituted with 1 to 3
substituents indgﬁg' éhtly selected at each occurrence from Cl-C6 al kyl,
C3-C6 cycl oal kyl, C4-C7 cycloal kyl al kyl, C2-C6 al kenyl, C2-C6 al kynyl,
hal ogen,. Cl- hal oal kyl , cvang, -OR30, .SH, .-S(O) nR32, 25 -COR32, -CO2R32,
- 0C( O R32, %1?%356 9,1¥’- Hé’%%é’%'zpyr-lﬁlﬁ%%mz G:Z1NR290PR32, - NR2OR3O0,
and - CONR29R30; pyR28arsnyideperideninyy , af ueaalyloc curireiceydl- C4 al kyl, Cl1-C4

hal oal kyl , C3- : : ycl:oal-kyl yl, . .30 phenyl, or
phenyl (Cl1- C4 aFE§P§§?8%g5¥g%dcé?g%§¥§’i%§§8§% gkﬁrytalagggﬁ%ﬁccurrence
sel ected from Hndely®s aviyolydl- cxaelyal kipenzodueerailkenyl, C3-C6

al kynyl, C3-C6 gxaheahkih, 102168 ahkaxyal iyl 4 C4-
cycl oal kyl al kyl ;- 44 WO, 05/ 692090 PCT/ usgzl 1%5’8%52%1% ¢ Shendeht 1y at

each od®urrencet&izealyikyteterzedyinarsaltrirzoeyles eaicke Hptionsldy
al kynyl, C3-C6 subkeaklykd atit@41Ctocgckapkkykakkyls; ia@dpend@nity 0, 1, or
2. More preferred unds t e i pent of-..this invention are
conpounds of Fognﬁggggﬁl gaﬁgghpﬁgfﬁgggﬁgﬁcggﬁg ggcgﬁta%F¥TSalts and
pro-drug fornms €9-€herotoalhelei @a-C7 cycloalkylalkyl, Cz-Cg

alkenyl, C2-Cs alkynyl, halogen, C1-Cs4 haloalkyl,

15 cyano, -OR30, -SH, -S(0)pR3?, -COR32, -CO,R28,
-0OC(0)R32, -NR29COR2?%, -N(COR32),, -NR29CONR29R30,

-NR29CO9R28, -NR2°R30, and -CONR29R30;

heterocyclyl is saturated or partially saturated

20 heterocaryl, optionally substituted with 1 to 3
substituents independently selected at each
occurrence from C;-Cg alkyl, C3-Cg cycloalkyl, Cyu-Cy
cycloalkylalkyl, C3-Cg alkenyl, Cy-Cg alkynyl,

- halogen, C3-C4 haloalkyl, cyano, -OR30, SH, -S(0)pR32,

25 -COR32, -CO2R32, -0OC(O)R32, -NR29COR2%, -N(COR32),,

-NR29CONR29R30, -NR29CO,R32, -NR29R30, and -CONR29R30;

R28 is independently at each occurrence Ci-Cs alkyl, C1-Ca
haloalkyl, C3-Cg cycloalkyl, C4-Ciz cycloalkylalkyl,
30 phenyl, or phenyl(C;-Cs alkyl)-;

R29 and R30 are independently at each occurrence selected
from H, C3-Cz alkyl, C;1-C4 haloalkyl, C3-Cg alkenyl,
C3-Cs alkynyl, C3-Cg cycloalkyl, C3-Cg alkoxyalkyl,
35 and Cy-C7 cycloalkylalkyl;
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Xis N Wis (-H-H; Yis CH; 15 Bis NHR3; RL is C1-C6 alkyl; R2 is H,
hal ogen, CN, or -COR10; 20 R4 and R5 are independently selected in each
occurrencwo 02@RD% hal ogen, or Cl-C6 hal oal koxy; Al and APCArGSOLZH49mand 25
R10 is H Specifically preferred conpounds of the second enbodinent of
this inventign are conpounds of Formula 30 (I1), pharnmaceutically

accept abl e KAl &5 andepepdartdyr stmeachh@cssfrrepgiec K1afe: alkyl, C1-Cy

4- (5, 7-di chl or o 1%Hiydr @l-dsi BdRlerty1y! Jos6c6lalkynyl, C3-Cs
et hyl propyl am no%{%l;ﬂ t hyl pyri m di ne; %15
5-chl or 0- 4- (5, 7- 2o o1i%y o M liordd eyl ;. and
6- (1- et hyl propyl am no) - 2- net hyl pyri m di ne; -45 WO 02/ 092090 PCT/ US02/ 15493
5-brorm-4-8§,.7-gi Cgi.l) or 0- 2, 3-di hydro-I Hindol - 1-yl)-6-
(1- et hyl%r SbytSai 'noy- 2ethyl pyri mi di ne;
4- (5, 7-dichloro-2,3-di hydro-1 Hindol-1-yl)-6-(1- 5
et hyl propyl am nqQ) - 5-1i - 1. di ne; .
5-cyano- 4- (5, 7- 3%001% g%ﬁe%'fzrg% %A(??%&}]ﬁéljn olt-}iGE yﬁe)c-cgld embodiment of
(1- et hyl pr ofyilsanitisntlorernd mamoawide,of Hprmula (II) and
4- (5, 7- di chi: Qe Rrdidaydro o dddid@ rel -9 D S-drla pro-drug forms
et hyl propylam no) - 5-fornyl- 2- net hyl pyri m di ne;
4- (5, 7-'¢ chitsRSE 3 VSR TG- | Hi ndol - 1-yl ) - 6- (1-
et hyl propyl ani no) - 5- hydr oxynet hyl - 2- net hyl pyri nmi di ne; 15
4-(7-chlor Q; 5l-sm=f\{;hoxy- 2, 3-di hydro-1 Hindol -1-yl) - 6-
W is (-H,-H);
Y is CHjy;

15 B is NHR3;
Rl is C1-Ce alkyl;

R2 is H, halogen, CN, or -COR10;

20
R? and R are independently selected in each occurrence
-OR10, halogen, or C1-Cg haloalkoxy;
Al and A2 are CH; and
25

R0 ig H.

Specifically preferred compounds\of the second
embodiment of this invention are compounds of Formula
30 (II), pharmaceutically acceptable salts and pro-drug forms
thereof, which are:
4-(5,7-dichloro-2,3-dihydro-1H-indol-1-yl)-6-(1-
ethylpropylamino) -2-methylpyrimidine;

35 5-chloro-4-(5,7-dichloro-2,3-dihydro-1H-indol-1-y1) -
6-(l-ethylpropylamino)-2-methylpyrimidine;

-45-



(1- et hyl propyl am no) - 2- net hyl pyri m di ne;

4- (7-chl oro-5-net hoxy- 2, 3-di hydro-I Hindol -1-yl)-5 20

cyano- 6- (Woalydopr opyl am no) - 2- et hyl pyri m di ne; PCT/US02/15493
4- (7-chl oro-5- et hoxy- 2, 3-di hydro-| Hi ndol - 1-yl ) -6-

(1- et hyl propyl am no) - 5-f or nyl - 2- net hyl pyri m di ne; 25

4- (7- chl or o- 5- métpaeme43- i  rdliehUedordol3-BiHyd~ 1H-indol~1-y1) -6-
[ 1- (1- et hyl43x |y 3ol Pyerd M i ne;

4-(7-chl or o(:lS-eIrrEglt&Eg%y- ,l%rﬁ{/pdr o- I%I—%?;%ll%ﬁyqj)rﬂ%

[ 1- (1- et hyl - 3- et hoxy) pr opyl am no] - 5-i odo-2- 30 net hyl pyri m di ne;
4-(7- cgl Frl 0- 5- Wﬂﬁhlgxw-—ai%ﬁﬂidwlzq-BL:&iir@@lszlﬂdj)r{cﬁsll—1—yl ),—da_- (1- a5
cyano- 6-[ 1-(1- - 3- et haxy) pr am nol -.2- met.hyl pyri mdi ne;

4- (7- chlPor 8%12\’?%@5?‘/?6’% -aﬂlél-ogﬂy%&r‘%%ﬁ“ 1?%24371“163/”? - (1- met hoxynet hyl )
propyl am no] - 2- et hyl pyri m di ne; -46 WO 02/092090 PCT/ US02/ 15493

4- (7-chl oro-5- ngt_ -2.,3-@ Rydr.oalHi ndol- |yl )5 ... . L

i odo-6-[1-(1- nenf%hg%#é)t ﬁyl@ﬁ?o%ﬁ%&%ior#g] g2-3 r(rielt%qrﬁyr]iHml&lldr?él; 15y1) -6~
4- ( 7- chl or d15efbyRexpry 1amding) dRomelhydgyirimid ines-

cyano- 6-[ 1- (1- met hoxynet hyl ) propyl am no] - 2- net hyl pyri m di ne; 10

4- (7-chl oro-5-net hoxy- 2, 3-di hydro-I| H,i ndol -1-yl) - 5-

fornmyl 48-1- (1- f6t'Re Yl%ﬂ%"ﬁ?r‘&p?l‘éﬁ%lﬂ@]rpzl%ﬂﬂiﬂWﬁYrﬁ)diSrré;1‘

4- (7- chl or ethyetrbexi atidrodi-Sydoemi-braei-hl 1 yvr-ibr di%e ;

(1- met hyl but yl am no) - 2- net hyl pyri m di ne;

4- (7-chl oro-5-net hoxy-2, 3-di hydro-I1 Hindol -1-yl)-6

(1- et hyl pr opyl &mi{Ao)—Zimbilloyopyr, Brddihgeroaid-Atdol-1-y1l) -6- (1~

4-(7-chlorggfhs RBXY 24 3ndi-RY HL Qs | 1-yl) -6~ PP
[1-(1- %cl obu%/;lrp %e??ylaar%%r?g) Ig Zﬂkgtr h;%%%g?%ld?ng?et%ﬂp yrimidine;
4-(7-chloro-5-methoxy-2, 3-dihydro-1H~indol-1-y1l) -6-
(1—ethylpropylamino)—2—methylpyrimidine;

4-(7-chloro-5-methoxy-2,3-dihydro-1H~indol-1-y1l)-5-
20 cyano-6-(l-ethylpropylamino)-2-methylpyrimidine;

4-(7-chloro-5-methoxy-2, 3-dihydro-1H~indol-1-y1) -6-
(l-ethylpropylamino)-5-formyl-2-methylpyrimidine;

25 4-(7-chloro-5-methoxy-2, 3-dihydro-1H~indol-1-y1l) -6-
[1-(1l-ethyl-3-methoxy)propylamino] -2-methylpyrimidine;

4-(7-chloro-5-methoxy-2, 3-dihydro-1H~indol-1-y1) -6-
[1-(1-ethyl-3-methoxy)propylamino] -5~iodo-~-2-
- 30 methylpyrimidine;

4-(7-chloro~5-methoxy-2, 3-dihydro-1H~indol-1-y1l) -5-
cyano-6-[1-(l-ethyl-3-methoxy)propylamino]-2-
methylpyrimidine;

35

4~ (7-chloro-5-methoxy-2, 3-dihydro-1H-indol-1-y1) -6-

[1- (1-methoxymethyl)propylamino] -2-methylpyrimidine;
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A third enbodi ment of preferred conpounds of this 25 invention are
conpounds of Formula (11) and pharnmaceutically acceptable salts and

pr o- dr ug woroa®920bther eof , wherein: X is CRl; 30 Wis (-H, - FCT/USW2/189CH2; B
is NHR3 ; Rl is independently, at each occurrence, selected from 35 H,

hal ogen, -CN, Cl-C4 hal oal kyl, -NRO9R10, -NRO9COR9, -COR10, -OR10, SH,

-S(O nR12, C1-C6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl, C3-C6 cycl oal kyl, and

-47 WD 02/ 09209 & 134 3 Akl h Cl- C6
al kyl, C2-G6 al %eRG;I H%%/ % %th%‘y%c%ﬁ (?1?9?602_ k>51 dd@qc? lgz%ac

n
cycl oal kyl oA 6F§%éééﬁm@§hQ§¥ﬂqF@M@dﬁ%%ﬁﬁﬂﬁ@&nq;1%1J1 hal ogen, CN, Cl-C4
hal oal kyl , meNRYREYrimABIGER9, - COR10, -OR10, SHor -S (OnR12; R2 is H
hal ogen, CN, Cl-C4 hal oal kyl, -COR10, -OR10, SH, -S(OnR12, C1-C4 al kyl,
C3-C6 cfbloalkyl or 10 C4-C7 cycl oal kyl al kyl ; wherein each C1-C4 al kyl,
C3-C6 cycl oal kylA- (GFcBA oo -Gyuletdidwyl-al, @HdﬂhydMMHﬂﬂﬁﬂﬂdbkﬂﬂﬁﬁhﬁ{&ed mnth

TS O nRiz; Vet s Sy s RO 10wl kynyl . Ca- G
cycloalkylme@by@PyréVéﬁ@aﬁkylalkyl C2- C10 al koxyal kyl, C5_C10

cycl oal kenyl , or CB CJO cycloalkenylalkyl' 20 wherein one carbon in any

cycloalkyl ring na¥ replaced with 0, S.or NRO; and
chloro 5-methoxy-2,3~-dihydro-1H-indol-1-yl)-5-

formyl-6-[1-(l-methoxymethyl)propylamino]-2-
methylpyrimidine;

4-(7-chloro-5-methoxy-2,3-dihydro-1H-indol-1-yl)-6-
15 (l-methylbutylamino)-2-methylpyrimidine;

4-(7-chloro-5-methoxy-2,3-dihydro-1H-indol-1-yl)-6-
(I-methylpropylamino) -2-methylpyrimidine; and

20 4-(7-chloro-5-methoxy-2,3-dihydro-1H-indol-1-y1l)-6-
[1-(l-cyclobutyl)ethylamino)-2-methylpyrimidine.

A third embodiment of preferred compounds of this
25 invention are compounds of Formula (II) and
pharmaceutically acceptable salts and pro-drug forms

thereof, wherein:

is CR1;
iS (—HI _H) ;
is CHy;

30

W <=5 X

is NHR3;

R! is independently, at each occurrence, selected from
35 H, halogen, -CN, C1-C4 haloalkyl, -NRJR10, -NROCOR?,
-COR10, -OR10, SH, -S(0)npR12, C1-Cs alkyl,
Cy-Cg alkenyl, Cy-Cg alkynyl, C3-Cg cycloalkyl, and
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wherein each Cl1-Cl10 al kyl, C3-C10 al kenyl, C3-C8 al kynyl, C3-C8

cycl oal kyl, C4-C12 cycl oal kyl al kyl , C2-Clp al koxyal kyl, 25 C5_C10

cycl oal kewglo2/0e209¢C6- C10 cycl oal kenyl al kyl is optionally ®avaisor/v4esi with
1, 2 or 3 substituents independently selected at each occurrence from

Cl- 6 al kyl, C2-C6 al kenyl, C2-C10 al kynyl, C3-C6 cycl oal kyl, hal ogen,

Cl-C4 hal oal kyl ,Ca&yEn&YClaalkaip kst - SO nR11, - CORE, - NHR6SO2RS,
"OCQ NRERY, - Nner &1 Q¥ .- @R8Iy 100CD-BG, 21 NERGORE, - N(OORE) 2,

- NR7CONR6R7, - N aryl, heteroaryl and

het er ocycl yl ; g%%zq 3311?(513 éngénfgﬁoycé{gig@}% ¥ n°8ach occurrence from -H,
“OR10, -COR9. - Q2R cvCONRIRY0AIKEN, i-sNRSRID optiSHAIR 2ubsaliegerd Cl- 06
al kyl, GL-C4 halm?ﬂ&gﬁj&l %gn% O%ég%zo%gllkyny 02/ 4930 Cl-C6 hal oal koxy,

C3-C6 cycl oal kyl ‘aryl and’ het eroaryl ;

wherei n” Cl- G5 al RJR°CAB -:C¢CI@§I 8al kQR? :C39}C603€:y1:$ 6N ARN2; C2- 06 al kenyl, and
C2-C6 al kynyl, 5 are optionally substituted with -OR10, -COR9, CD2R8

- CONR9R1O0, - CN, NROR10, -S(Q.nRLl2, or_halo are CH 10
R5 is inde&zn&egnﬁ 1age uaféeh allloa%ﬁ’élo QpBﬁ tﬁR@i waioal kyl ,

Cl- C4 hal oal koxy—,S(@%ﬂGﬂQ ah kepyh1kel; C@Q—@J; kel 02138756 sy cl oal kyl

4-C12 cl oal ky al yI ve NO?F E ;&%‘% CN, -NR6R7, 15 - NR6CORY?, -NRGCOZRS,
-CORE -OR7, - 1, -CO2R8, or -S (O nR1l; wherein
Cl-C10 al kyI letémanail@fqh ,C1CZ4Calkallky oyl Cs €Belbatkyl pabkyl and C4-Cl2

cycloalkylalkylcgr%7 cycloalkylalkyl is optionally substituted with
halogen, -CN, C1-Cgz haloalkyl, -NROR10, -NROCOR?,
-COR10, -0R10, SH or -S(0)pR1Z;
15
R3 is C1-Cip alkyl, C3-C1p alkenyl, C3-Cip alkynyl,
C3-Cg cycloalkyl, C4-Cjyz cycloalkylalkyl,
Cz2-C10 alkoxyalkyl, Cs5-Cig cycloalkenyl, or
Cg-C1p cycloalkenylalkyl;

20 wherein one carbon in any cycloalkyl ring may be
replaced with O, S8 or NR?; and
wherein each C1-C1g alkyl, C3~Cip alkenyl,

C3-Cg alkynyl, C3-Cg cycloalkyl,
C4-C1y cycloalkylalkyl, Co-Cio alkoxyalkyl,

25 Cs5-C1p cycloalkenyl, or Cg-Cig cycloalkenylalkyl is
optionally substituted with 1, 2 or 3 substituents
independently selected at each occurrence from
C1-Cg alkyl, Cy-Cs alkenyl, Cy-Cig alkynyl,

C3-Cgs cycloalkyl, halogen, C1-C4 haloalkyl, cyano,

30 -OR7, SH, -S(0O)pR1l, -COR®, -NHR6SO,R8, -0OC (O)NR6R7,
-N3, -OC(O)OR7, -CO,R8, -OC(O)R®, -NR7COR®, ~-N(CORS),,
-NR7CONR®R7, -NR7CO,R8, -NR6R7, -CONRO6R7, -CO,H, aryl,
heteroaryl and heterocyclyl;

35 R? is independently selected in each occurrence from

-H, -OR10, -COR?, -CO,R8, -CONROR1O, -CN, -NROR1O,
-S(0)nR12, halogen, C1-Cg alkyl, C1-Cs haloalkyl,
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optionally substituted with 1 to 3 substituents 20 i ndependently sel ected
at each occurrence fromCl-C4 al kyl, C2-C4 al kenyl, C2-C4 al kynyl, C3-C6
cycl oal kywp 02@20@8 cycl oal kyl al kyl , Cl1-C4 hal oal kyl , - NO2pchaisSoyesn9s - CN,
-NR6R7, -NR6COR7, NR6CO2R8, -CORE -OR7, -CONR6R7, -C02R8, -CO (NOR9) R7,

or -S(OR-; 25 aI ternativel wo R5 groups on adj acent atons can forma
5-7 menbered fuddd %tj‘ &Hxéfi'l y-35 86 UFAE£826KY LunSartie a2 ¥8e™6bt i onal |y
containing 1-2 -CQ,--CQI’ alﬁ@ﬂrylor alcyii Hnlaehélt@&bamylpr ovi ded the ring does not

30 contain any S S 0-0,. S on -7 menbered fused ring
optionally substTthed Wit alt&ll ﬂ ]@;‘3? lgV;enyl, C2-C6 al kynyl,

C3 C6 cycl oal kylcs—G@ C&Cdp@lld’falllkleaFEylalmn@ hahdaCkyts aNoZyhal ogen,

R7, N R7,.-G02R8,
NO?%G R% tjﬁf‘la ﬁ %%%%9@7%/ 2%?'15&&5 'R6 and R7 are
i ndependent ly at* océfQiNlRtg & H M- BRA WY -ScReRRal eal kglogen; c8

al koxyal kyl, C3-C6 cycl oal kyl, C4-Cl12 cycl oal kyl al kyl, C5-C12

bi s(al koxy) al kyl, aryl, aryl (Cl-C4 al kyl)-, heteroaryl 5 or

het eroaryl (C18¢€8 &Fkyl); alternatively NR6R7 is piperidine, pyrrolidine,

pi perazi ne,a2 Nraethyl pi perazi ne, norpholine or thionorpholine;, 10 R8 is

i ndependently at each occurrence Cl-C4 al kyl, Cl1-C4 hal oal kyl, C3-C6

cycl oaI]k%/I , C4-Cl2 cycloal kylal kyl, aryl, aryl(Cl-C4 al kyl)-, heteroaryl
or het er o®%y [LeCinGépaniieh);1 vl m tReaahd okt rate@dendependent | y at each

occurrence sel thHedCf 5‘1]{ 1- G4, abkwl lcgllgﬁ hatoat k1 | kenyl,
C3-C6 al kynyl, -C6 cyc oa § Co- C% i] oxy 4ne Ogikgg{ya
Cg- 10 alk eny , C2—C10 alkyny , C3 C6 cycloalkyl,

C4-C1y cycloalkylalkyl, -NO,, halogen, -CN, -NR6R7,

15 -NRSCOR7, -NR6CO,R8, -COR6 -OR7, -CONRSR7,
-CO (NOR?)R11, ~CO3R8, or -S(0O)nRL;
wherein C3-Cig alkyl, C2-Cig alkenyl, C3-Cigo alkynyl,
C3~Cg cycloalkyl and C4-Ciz cycloalkylalkyl are
optionally substituted with 1 to 3 substituents

20 independently selected at each occurrence from C1-Cy
alkyl, C3-C4 alkenyl, Cz~Cyq alkynyl, C3-Cg cycloalkyl,
Cy-Cg cycloalkylalkyl, C1-C4 haloalkyl, -NO;, halogen,
-CN, -NR®R7, -NROCOR7, NRSCO,R8, -COR® -OR7, -CONRSR7,
-CO2R8, ~CO(NOR?)R7, or -S(O)nRL;

25

alternatively, two R® groups on adjacent atoms can form a

5-7 membered fused ring, partially saturated or
unsaturated, optionally containing 1-2 -0- or
-SOn- or 1-3 N heteroatoms provided the ring does not

30 contain any S-S, 0-0, S-0 or N-S bonds;
said 5-7 membered fused ring optionally substituted
with C1-C4 alkyl, Cy-Cg alkenyl, Co-Cs alkynyl,
C3-Ce cycloalkyl, Cyg-Cg cycloalkylalkyl,
C1-C4 haloalkyl, -NO;, halogen, -CN, -NR6R7, NRECOR7,

35 NR6CO,R8, -COR® -OR7, -CONR6R7, -CO,R8, -CO(NOR?)R7, or
-S(0)nR1L;
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and C4-C7 cycl oal kyl al kyl; 20 R11 is independently at each occurrence Cl-C4
al kyl, C1-C4 hal oal kyl, C3-C6 cycloal kyl, C4-Cl12 cycl oal kyl al kyl, aryl,
aryl (Cl- G¥oakkgioye , heteroaryl, heteroaryl (Cl-C4 al kyl), PCI/USBIRERT; 25 R12
i s independently at each occurrence Cl-C4 al kyl, Cl1-C4 hal oal kyl,

C3- G, al kenyl, C3-C6 al ky ng C3-C6_ cycloal kyl, or C4-C7 cycloalkylalkyl
aryl is ph@ﬁyﬁnérRﬁaﬁﬁ@hyn e@a@ﬁe@ﬁﬂyoﬁélB?Cbu9§€UFH?§§e 30 wWith 1 to 5

f;gbf;té' tuelnt sI Lnldp,p@%ile%t dyksel ef;%e?él aﬁka}@@mkyppomgliwmﬁdml%lﬁﬁ al IkyI

- cycl oal kyl, -C/.C 0 a - nyl , - al kynyl ,

hal ogen, Cl-c4 Kai Gl ’1%%}?,10%@5?42: Xe‘é@/ qyﬁoé(ﬁi%%%ﬁ' -‘%@é, _ C02R28,
-OC(O R32, - NR2%GER29d ko3y ) aNkoOR3 2,1 ,- MRYICONRZAR8Dky1NR29BERB28Ary1

- NR29R3@, and QCME%%@%gTylﬁg 0%&82%990 PCT/ USO02/ 15493 heteroaryl is
pyridyl, pyr|n|§ nyl, pyrazinyl, yr| Zihyl, triazinyl, furanyl,

qU|noI|nyI i soqui nolinyl, thienyl, inldazolyl thlazolyl |ndonI

pyrrol yl, %&%%sédtw%q akepanyL, pl‘épgfea@ﬁg' eﬂ%fkfoﬁ??aéh@ pﬁg aﬁgxazol yl

, pyrazolyl triazol y tetrazoly azo eac
substituted wit H-Retsy3pinsseizinent @qr@@@ééﬁl@e@m wloéa?ecdhéte :each
occurrence from Cl1-C6 al kyl, C3-C6 cycl oal kyl, C4- C7 cycl oal kyl al kyl , C2-C6

10 al kenyl sC2-06_al k al CAual gal ky JSH,
10,2 Kaay! s G a9 205 oL CRREL BRI, Y ER,- E
- NR29CONR29R30, halmRZQ@@ZR% Cs NRPORE8]kythd CLANRRIRRUL oAbt ¥ndcycl yl is

saturated or partial | %, $3% Ea&? alﬁﬁi§roa£¥£er8g%&9nggly substituted with 1
to 3 substituents |ndependent y selected at eac
heteroaryl (C1-Cs alkyl

15 R? and R0 are independently at each occurrence selected
from H, C;1-C4 alkyl, C1-C4 haloalkyl, C3-Cg alkenyl,
C3-Cg alkynyl, C3-Cg cycloalkyl, Cy-Cg alkoxyalkyl,
and Cy-C7 cycloalkylalkyl;

20 R is independently at each occurrence C1-C4 alkyl, C1-Cs
haloalkyl, C3-Cg cycloalkyl, Cz-Ci1p cycloalkylalkyl,
aryvl, aryl(Ci-Cq4 alkyl)-, heteroaryl,
heteroaryl (C1-Cs4 alkyl), or -NROR7;

25 R12 is independently at each occurrence C1-Cs alkyl, C1-Cy
haloalkyl, C3-Cg alkenyl, C3-Cg alkynyl, C3-Cg
cycloalkyl, or C4-C7 cycloalkylalkyl;

aryl is phenyl or naphthyl, each optionally substituted

30 with 1 to 5 substituents independently selected at
each occurrence from C1-Cg alkyl, C3-Cg cycloalkyl,
Cs-Cy cycloalkylalkyl, C3-Cg alkenyl, C2-Cg alkynyl,
halogen, C1-Cs haloalkyl, cyano, -OR39, -SH,
-S(0)nR32, -COR32, -CO,5R28, -0OC(0)R32, -NR29COR29,

35 -N(COR32),, -NR29CONR29R30, -NR29CO,R%8, -NR29R30, and
—CONR29R3O;
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occurrence from Cl1-C6 al kyl, C3-C6 cycloal kyl, C4-C7 cycl oal kyl al kyl,
C2-C6 al kenyl, C2-C6 al kynyl, 20 hal ogen, Cl-C4 hal oal kyl, cyano, -OR30,
SH, - S(OwB32/09209COR32, - C02R32, -0OC(O) R32, -NR29COR29, - RCCT@RBZ)NY3
NR29CONR29R30, - NR29C02R32, - NR29R30, and - CONR29R30; R28 is independently
at each occurrence Cl-C4 al kyl, Cl-C4 25 hal oal kyl, C3-C6 cycl oal kyl,
C4-C12 cyclhriyearxy|is puehgyl, opybhehgingl. RvaRRIRYLl; R29 and R30 are

lndependently atp ma@gﬁyireaﬁﬁaﬁfﬂlﬂt eﬁ'uréﬁ m %u%o@ﬂn?&klyl Cl1- 04
cl oal ky -

hal oal kyl , CG aI ken Bg

al koxyal kyl , anbs?ﬁu’f%o%%fl’ al k Jr%‘il?%i ‘%&?fiafzglﬂndeg}éﬁﬂéﬂw at each
occurrence Cll Cléllraﬂéﬁwl C};iyf%?ioljﬂ}aj Ocail:tyd)lleS Eﬁnagkaﬂahyl@ C6 al kynyl o
C3-C6 35.cycl oa C a an

02/ 09203% bCT) ué%%%%ﬁ%%emrf %ou%ha%%g%ﬁyn%ﬁ?x?%?%;% eRYri"‘ﬁ&?i}ﬁfr on

provi des for a piardeekyli chétconphsltion Todpresyhg @acbnpptindnal lyFor nul a
(1), (1-a), (1-bupoksdhe&d Mihal PRAY TRCGULLEBh ol s 01 A rg&ﬁ&@ﬁel arrier.

Al so provided herejn | s.a ceutical conmposition rising conmpound
of Formula (I1) &t e‘?)h% tPCHFTERER et IBI L s rar]é?y 10 In a fifth
enbodi nent the m:_,esgntcydi\cmﬁkydn echdeyclbalkglekhad oh-tgeating a

manmal flicte ff ctd dis rder anxi ety p headache,
irri tabfae bowel dalsv%léh f 820p ta]tklyaerrHtl giasltor%e?s’ E%gﬁdg‘?ﬁ"?g%?&num ear
pal sy, inmmune smfﬁre@smﬁﬁ Al 188, e (©)diRSéas e COR3? gas€@r it est i nal

di seases, anorexige NEyaEsa @fr20EHRLY faethmesLi sor %%{Qgcgﬁﬁggc}gﬁ)dl ction, drug

or al cohol W t hdraZ\ga ?% tom; 93 f1 ammat or |se§ses cardi ovascul ar or
heart-rel at ed di PEHSESD?’ ert]’NR%ﬁgroﬁlfl@nsc ;

15 heterocyclyl is saturated or partially saturated
heteroaryl, optionally substituted with 1 to 3
substituents independently selected at each
occurrence from C;-Cg alkyl, C3-Cg cycloalkyl, Cz-Cy
cycloalkylalkyl, Cy-Cg alkenyl, Cy-Cg alkynyl,

20 halogen, C1-Cs4 haloalkyl, cyano, -OR30, SH, -S(0)pR32,
-COR32, -COzR32, -0OC(O)R32, -NR29COR?9, -N(COR32),,
-NR29CONR29R30, -NR29CO5R32%, -NR29R30, and -CONR29R30;

R28 is independently at each occurrence Ci-Cs alkyl, C1-Cs
25 haloalkyl, C3-Cg cycloalkyl, Cy-Cip cycloalkylalkyl,
phenyl, or phenyl(C1-Cz alkyl)-;

R29 and R30 are independently at each occurrence selected
from H, C3-C4 alkyl, C1-Cs haloalkyl, C3-Cg alkenyl,
30 C3-Cg¢ alkynyl, C3-Cg cycloalkyl, C3-Cg alkoxvalkyl,
and C4-C7 cycloalkylalkyl; '

R32 is independently at each occurrence C1-C4 alkyl, C1-Ca
haloalkyl, C3-Cg alkenyl, C3-Cg¢ alkynyl, C3-Cg
35 cycloalkyl, or C4-C7 cycloalkylalkyl; and

n is 0, 1, or 2.
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i mmunodeficiency virus infections, henorrhagic stress, 20 obesity,
infertility, head and spinal cord traumas, epilepsy, stroke, ulcers,

anyot r ophwo okatmpml sclerosis or hypoglycem a whi ch net hedTasnpri4gses

adm nistering to the nmammal a therapeutically effective dose of a
pharmaceutical conposition provided herein. 25 In a preferred enbodi nent
the present invention provides for a nethod of treating a mammal afflicted

with anxiety orrglepresshon. etbodinbhe pﬁsfﬁféggn@np@@éﬁe%ntBﬁo{@i&égnt
i nvention O provides for a npethod of . treating a, mamual afflicted wth

anxi ety. | %FrﬁwQP?ﬁ%ﬁ%ﬁ?%&F% %ﬂ?ﬂ%ﬁ%t%%% CPEREHELRFHVRNEPBROUBH 09F des for
a method ofFérmata ngrl, merwe) , af f+brt ese Wi The) depd es Spharma3beub2ci0y

02/0920%9 PQL%#%Q%%} é%% ln a fifth enbodi nent, the present invention

provi des a €O it a (ry, (I-a) (I-b) (I-c) or (Il) for wuse in
therapy. 5 In a Zpksd @r@dl@erbd@hmem ﬂeambsmncemlmlonompomtd@s a

conpound of . GRS 8,4 14 - Cé&p&gnd(éfﬁ%?%ﬁﬁlg)(fﬁ dl&)gfor use in therapy of

anxi ety or depre33|on si xt e present invention

provi des mqmaqqf}étk@%Y%p%w@@mﬂﬁrmmla(l) (1-a), (1-b), (1-c¢)

or (I1) for the manufacture of a nedicanent for the treatnment of anxiety
ounds of this invention have one or

or depr si on. SgFINITI S 5(¥g¥¥
mor e yrret ri cbéhter ’é? nfiJn"F SPTTHEH i S TR CAtRECVIGEF chiral
(enant i onerfar andnaditast ejs:"eamaéatc:)n@rmi maeeaii caff D eed@rwithchiifled:ivet he

present in%ffgéfgkryN%ﬂ¥xiety, depression, headache, irritable bowel
syndrome, post-traumatic stress disorder, supranuclear
palsy, immune suppression, Alzheimer’s disease,

15 gastrointestinal diseases, anorexia nervosa or other
feeding disorder, drug addiction, drug or alcohol
withdrawal symptoms, inflammatory diseases, cardiovascular
or heart-related diseases, fertility problems, human
immunodeficiency Virus infections, hemorrhagic stress,

20 obesity, infertility, head and spinal cord traumas,
epilepsy, stroke, ulcers, amyotrophic lateral sclerosis or
hypoglycemia which method comprises administering to the
mammal a therapeutically effective dose of a
pharmaceutical composition provided herein.

25

In a preferred embodiment the present invention
provides for a method of treating a mammal afflicted with
anxiety or depression.

In a more preferred embodiment the present invention

30 provides for a method of treating a mammal afflicted with
anxiety.

In a more preferred embodiment the present invention
provides for a method of treating a mammal afflicted with
depression.

35
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geonetric isonmers of olefins, C=N double bonds, and the 20 |like can al so be
present in the conpounds, and all such stable isoners are contenplated in
the presewDn09®mii on. The conpounds may be isolated in epriusat/idoactive
or racemc forms. It is well known in the art howto prepare optically
active forms, such as by resolution of racemc 25 forns or by synthesis
from opti cal I y abRiyefsitirtempodireerti atlse Présentrahverehant Pooeidesand

di ast er e0mey i &Jmp ek I G e Lk P4 rrzsx)and@lé) gePRELY | C(+SOTBELC(FP] NBopPr @
structure are iptended, unless the specific stereochenistry or isomer form
is specifi c‘é‘f?yl?nﬁl?%"t‘% 30 The term "substituted," as used herein, neans
that any one or nore hydrogens on the designhated atomis replaced vmth a
sel ecti an fromtJl_"le i ndi cat ed Cgrortgg I‘Erow ed t hat the, desugnat ed atom s
normal Vvl ency i iotPeXeeeded, SRt S KPRt 1R EE R ts in a
stabl e 35 woypbiesl. a Wenpausdibst iFeremila s(ket o(I+ak, ED)b) Lt hen-@) or

hydr ogens o ]gh r Jaégg nSub d all of the
hydr ogen at ((r)kms gf%% g’?%e% %ﬁ/ t?rﬁé a?éeJncy 3%1{3% %%%%%%%b%?PCT/ US02/ 15493
Conbi nations of substituents and/or variables are permissible onl y if such
corbi nat i ons resmtalgrlﬁ@l&r@oo&imnd@ne reSéRb! Sr e r HFidss abl e

structure" ant a ngound thc{l sufficiently robust to survive 5
i sol atioh t ]%1 %f‘ﬁﬁeo%]g PP t%ffﬁ"%ﬁl%l?e%)t‘l oht 34 xt L¥eR) and
formul at i on(]l—ni)o @n ati) cafdwushd hmrapmttmre agend . maierandiyt Viedd athe (e. g.

R5) may opt subst th nor & t han one substituent (e.g. 1
to tltlﬁe s“é %%t?fona% eé&’g |tu<,pn§eS Ht°Bach occurrence, is independent
of every ot her occurrence. Thus, for exanple, if variable R5 is optionally

substituted with 1 to 3 defined sybstipepigs then said variable RS may be

15 Many compounds of this invention have one or more
assymetric centers or planes. Unless otherwise indicated,
all chiral (enantiomeric and diastereomeric) and racemic
forms are included in the present invention. Many
geometric isomers of olefins, C=N double bonds, and the

20 like can also be present in the compounds, and all such
stable isomers are contemplated in the present invention.
The compounds may be isolated in optically active or
racemic forms. It is well known in the art how to prepare
optically active forms, such as by resolution of racemic

25 forms or by synthesis from optically active starting
materials. All chiral, (enantiomeric and diastereomeric)
and racemic forms and all geometric isomeric forms or a
structure are intended, unless the specific
stereochemistry or isomer form is specifically indicated.

30 The term "substituted," as used herein, means that
any one or more hydrogens on the designated atom is
replaced with a selection from the indicated group,
provided that the designated atom’s normal valency is not
exceeded, and that the substitution results in a stable

35 compound. When a substituent is keto (i.e. =0), then 2
hydrogens on the atom are replaced. Unsubstituted atoms
bear all of the hydrogen atoms dictated by their valency.
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substituted with 0, 1 ,2 or 3 defined substituents and 15 t hose defi ned
substituents are independently selected from the defined Markush group of
avai | abl eweuwkstiobwent s. Al so, conbi nations of substituent #CanovIs4v&Tr i abl es
are permssible only if such conbinations result in stable conpounds. 20
Simlarly, when a group of substituents (e.g. alkyl, alkenyl, alkynyl,

cycl oal kyl ,Cemdinyt] oat kyf abkys i inegntopndnat | yabeablibst arated with nore

t han one s hfuent o ( L det , rmgﬂ i.tue group, as
speci fied, LiElSJn%li;/ﬂu%)pti oln%Iﬁl/g%e}Eu s?ll)it%(%e aﬁ%ﬁ%ﬁ%ﬁ%g %ug,éa%g% exanpl e,
as used her&fFROWdTH RY kY talrbe cpompeyedy| or Cosiabhe kyhyhe t@ae U6ls

cycl oal kyl ,meué &f ChmfFun@yeh@el Ky | s ki c 1@y Dpt+ okt Y bessppstd t ut ed
with 1 t$ 3. dJ:flned subshtugnis is intended, to nean Cl1-C6 al kyl may

opti onal Ty BRI t R et AESTRt | PRI e RO R KehyF E Hly2 35°8pE - ohal |y be
substi t ut edniastwisd | nedl £2eifif] &t kymyintmyan opt £ ored 1 yuberbobspédtied as
defined, a on. Conbinations of substituents and/or variables are
perm ssibleonly if such conbinations result in stable conpounds. 35 Wen
a bond to a subdthaenuemy i vasiwwe t te @ 0S¥ )a Eondp oty fop t wo atons in a

ring, then quady sybstd el fBYe Hgbajded. nythe ging, Wen a
substituent is -54 WO 02/ 09209% PCT/ USOZ%lS%Q?Mf%?gjgﬁt h%u%é ?%)d’l cating

the at obl vidrewicieian ehpibstidriiens whdarh epecrereeofis he conpound
of a givenddggadent hen &seehy seisdd tdAirr@ycde bpnded FHA SimpBd OM i N

or i 551 bl & bR I RUdT COBRABHaY FELHH. T S5 corfgodnds. As used
herei n, "aldgdindd suiisnidederttos | ndlardesdiiat hrahiraricherP ad, Wa ai ght - chai n
saturated aljphatdfieq with 0, 1 ,2 or 3 defined substituents and

15 those defined substituents are independently selected from
the defined Markush group of available substituents.

Also, combinations of substituents and/or variables are
permissible only if such combinations result in stable
compounds .

20 Similarly, when a group of substituents (e.g. alkyl,
alkenyl, alkynyl, cycloalkyl, and cycloalkylalkyl) may
optionally be substituted with more than one substituent
(e.g. 1 to 3), then each substituent of the group, as

specified, may optionally be substituted as defined.
25 Thus, for example, as used herein: C1-Cg alkyl, Cy-Cg

alkenyl, C3-Cg alkynyl, C3-Cs cycloalkyl, and/or Cs-Cy
cycloalkylalkyl may optionally be substituted with 1 to 3
defined substituents, is intended to mean C;-Cg alkyl may
optionally be substituted as defined, C;-Cg alkenyl may

30 optionally be substituted as defined, C3-Cg alkynyl may
optionally be substituted as defined, and so on.
Combinations of substituents and/or variables are
permissible only if such combinations result in stable
compounds .

35 When a bond to a substituent is shown to cross a bond
connecting two atoms in a ring, then such substituent may

be bonded to any atom on the ring. When a substituent is
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hydr ocar bon groups having the specified nunber of carbon 10 atons; for
exanple, "Cl-C6 al kyl" denotes al kyl having 1, 2, 3, 4, 5, or 6 carbon
atons. bBxwopkes0ed al kyl include, but are not |imted topcrashyls«ozt hyl,
n-propyl, i-propyl, n-butyl, i-butyl, sec-butyl, t-butyl, pentyl, and
hexyl . Preferred "alkyl"™ group, unless otherw se specified, is 15 "C1-C4
al kyl ". Addiiidt@damiythowh:l escligaltdmg dées paoinf ivE@, whigplompch denot es

n-propyl org utbsﬂag%%&m %umhge@e%t%e r}e@mof P oy pé)m o?’tayl or

t-butyl. As used herein is Intended to inclu ocar bon

chai ns of EifeEr RTERLA, gihesy Sbhcéhcﬁvéaftzc;%’ﬁ MgoT &9 &P e Whor e
unsat ur at echtea ti@lns@@hb@ﬁbsm&%n\ml ch:dmﬁrg&qwns R ARsEER R Nt al ong

t he chal n. | es .0 -6 al kenyl ", i ncI u t are not limted to,
o heny| 5 1A A GpEnR PRI gy tdnyich SR Lons
3- et hyI 2 ripgtdny lin %—tﬁbﬂbelﬁ:y)hlpoﬁﬂﬁhi‘ltenw 25 hexenyl and the like. As

used herein, " aI Igy[&r%]l %rlenkend%tgkéﬁ.. é Li%%en%%r c&%a C({Lal Qﬁ: of ei t her
a n

a straight or branc confidur one or nore car on-carbon triple
bonds  whi @hramledc@@d st radghstabled mp siamura tedg atltighettdion, such 30 as

R e e e e
with tljrg i ﬁ&lo(’?‘zft eéoﬁuﬁ%‘é ’CG.&BO%GG.FEHXT " afiFéBFlg ﬁﬁfighagﬁngx gen

b{lh dge. Exanpligs 49f 53l k»@xys %5rmeal e MUt FRamplels Ldf[)ﬂa'tlﬁi/lt AndIRIROXY,

et hoxy, 0pOX X u X u oXY,
and sypent})’g‘}} %ﬁr%lhé’ltr &m g%ﬁ\éxff &ﬂfﬁfﬁ%e t%g“éﬂm}ého?/r@é’ lﬁéﬁc%é’g?/ 1%493
nmet hoxy, ethbxyyln- pr-bpaxy, 'sepﬁbpmm oty , penhuytloxya,nd theboytloxy.

" Al koxyal kxégekfreger %Seatligan Bl ka0 UAWRe Btndfhiaedenging attached

t hr ough an aI
4 alky Additionally, unless otherwise specified,

“propyl” denotes n-propyl or i-propyl; “butyl” denotes
n-butyl, i-butyl, sec-butyl, or t-butyl.

As used herein, "alkenyl" is intended to include
hydrocarbon chains of either a straight or branched

20 configuration and one or more unsaturated carbon-carbon
bonds which may occur in any stable point along the chain.
Examples of "Cy-Cg alkenyl" include, but are not limited
to, ethenyl, l-propenyl, 2-propenyl, l-butenyl, 2-butenyl,
3-butenyl, 3-methyl-2-butenyl, 2-pentenyl, 3-pentenyl,

25 Thexenyl, and the like.

As used herein, "alkynyl" is intended to include
hydrocarbon chains of either a straight or branched
configuration and one or more carbon-carbon triple bonds
which may occur in any stable point along the chain, such

30 as ethynyl, l-propynyl, 2-propynyl, l-butynyl, 2-butynyl,
3-butynyl, and the 1like.

"Alkoxy" or “alkyloxy” represents an alkyl group as
defined above with the indicated number of carbon atoms
attached through an oxygen bridge. Examples of alkoxy

35 include, but are not limited to, methoxy, ethoxy,
n-propoxy, i-propoxy, n-butoxy, s-butoxy, t-butoxy,

n-pentoxy, and s-pentoxy. Preferred alkoxy groups are
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defined above, with the indicated nunber of carbon atons. 5 For exanple,
"C2-C6 al koxyal kyl" includes (Cl-C5 al koxy)nethyl, (Cl-C4 al koxy)ethyl,
(C1l- C3 alwoxghpmoopyl , (Cl-C2 al koxy)butyl, and (C al koxyrparsoyis4oFor
exanple, "C2-C6 al koxyal kyl " includes nethoxynethyl, methoxyethyl,

met hoxypropyl , methoxybutyl, methoxypentyl, ethoxynethyl 10 ethoxyethyl

et hoxypr opylethao yﬁti'th-cg/?FY WW hyl -Prepessxyethytoxands theto¥ke.

"Hal 0" or "habogsr;. aealisee dBEei n f@gﬁleé§eﬁ@sféﬂoépkox3?%96@p bgemo, and
i odo. Unl es ther se specifie preferred hal o | uoro, chloro, and
brono. 15 " %@rﬁ? i rﬁ%ﬁ-ﬂfgbe‘% ORGSR 2P ot HEB oHERERY ol

straight - cf@eﬁu&ad wlades, abiqihatlie i’tydiicfmiﬁécﬂ)mﬂulﬁb@ﬁpﬁf dFavbarg dbemspeci fied

b ’ f |
"Eir iy £ DT S S Sl et
Yhyl

i ncl ude, Lﬂlwwrreemu i 14 ?ékOPW)felt&bfﬂone(thIC;s A kPHYOPEARY
pent af | uor ogt;hyd,, aRQﬂ&@QQbQ&QetBMB:(%h a@kb&bﬁk@%&@@ﬁhﬁbr example,

2,2-difl uoroet h t af ropro pt af | uor opr opy| Hal_oal koxy"
is intended 4% C?/?e%ﬁé’gc H<é(gfl k)}lncgiéﬁlﬁﬁ hé’gov SRV &Y Indi cat ed
number 25 Qﬁe&ﬂf}%&fk&ém rdd H1aBRASH T 0 UG bk AXMGeRL bré@kg@x yihéfhyexanpl e

trlfluororret afI or oet hox trif uoroethox dthe i ke.
" Oycl oatky|®t I]'}(??/y L{bo ‘iﬂé’saﬁtﬁ?‘%ﬁ@ﬂi?YLg PRy ng the
specified rpnmmxﬁt}qalr,bczrnchtm 1iBos. 30 exanple, "C3-C6 cycl oal kyl "
denotes el oPY Ao £YSL OMU Moo,y L OREIY nobLi £YELEIEN o 1u0no,

"Cycl oal kyl al kyl represe _ I ned
attached tdirlowsh &y |ang o'ltﬂﬁo as tttelfeswda%lb@wsw sp\EQilfeledndl cat ed

nunber of %ﬁfé%?é}xaé&%ldzofs SRIE, cHIBLS, 3§h M&ﬁ"é kyI al kyl " i ncl udes,
but is not limted to, - Co cycl oaI kyI ) net - cycl oal kylglet hyI

(C3- C5 1%yl oal kﬁ%%ﬂwl" drit ireende %é%l}@%h mgnched &

straight-chain saturated allphatlc hydrocarbon groups
having the specified number of carbon atoms, substituted
with 1 or more halogen (for example -CyFy where v = 1 to 3
and w = 1 to (2v+1l)). Examples of haloalkyl include, but
20 are not limited to, trifluoromethyl, trichloromethyl,
pentafluorocethyl, pentachloroethyl, 2,2,2-trifluoroethyl,
2,2-difluoroethyl, heptafluoropreopyl, and
heptachloropropyl. "Haloalkoxy" is intended to mean a
haloalkyl group as defined above with the indicated number
25 of carbon atoms attached through an oxygen bridge; for
example trifluoromethoxy, pentafluorocethoxy, 2,2,2-
trifluoroethoxy, and the like.
"Cycloalkyl" is intended to include saturated ring
groups, having the specified number of carbon atoms. For
30 example, "C3-Cg cycloalkyl" denotes cyclopropvl,
cyclobutyl, cyclopentyl, or cyclohexyl. "Cycloalkylalkyl™
represents a cycloalkyl group, as defined herein, attached
through an alkyl group, as defined above, with the
indicated number of carbon atoms. For example, "Cz-Cg
35 cycloalkylalkyl" includes, but is not limited to, (C3-Csg
cycloalkyl)methyl, (C3-Cs cycloalkyl)ethyl, (C3-Csg
cycloalkyl)propyl, and (C3-Cs cycloalkyl)butyl. For
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-56 WD 02/ 092090 PCT/ US02/ 15493 exanple, "C4-Cg cycl oal kyl al kyl " i ncl udes,
but is not Ilimted to, cyclopropyl nethyl, cycl opropylethyl,

cycl opr opybpromeby cycl opropyl butyl, cycl opropyl pentyl, @gelusbuissharet hyl ,
cycl obutyl ethyl, cyclobutyl propyl, 5 cyclopentyl nethyl, cyclopentyl ethyl,

cycl opentyl propyl, cycl ohexyl nethyl, and the like. "Cycloal kenyl" is
i nt ended tog’F?'fgﬁ’/lcﬁj'e dé.!ﬁ‘t%alqyflmjtﬁ]é‘tyéd A S LU thaks Pt he
speci fied nupEfedito CakROILHE 1mE@1&y§,xaégpéf@p£8i§y£éQh%y,cl oal kenyl "

i ncludes, 10 but is not limted to, cyclopentenyl, cycl ohexenyl,
cycl ohexa- 1S%=dfRERRAY Qﬁ&ﬁéﬂm&ﬁ¥§l?Pr%§¥ﬂ$#E¥4ik%¥Cl Ry eP%APRERYT al kyl
repr esent s ayclyaboat ey Dy otype laisutwed tinel, heyel shuaylpebgdl f hr ough an
al kyl group |-ne ve 1 th the indicated nunbe f _carpon atons.
15 As us%d %C?fe‘?%e, e{%lg“ ?dte}?}%p“ a(%%\io%ernt&e-%i%fhrcf/}(cf?%en{:’%{?%ﬁ to mean
ei t her t he &rckotry leatzene, ramg ohethike condensed 6-carbon rings of other
aromatic derivatiMgs) o LOM AN t 5ﬁggafg5xgﬁ%q%?% caLppn atons (see,
20 e.g., Haw ey's Coﬁﬁgnse Chgﬁfca Dictionary (1 .edg ? E%f%? Lew s, ed.
J. Wley &WhiRtugaied mNew @FrRR10919Ying AR specipsiedcrurleer v hout
limtation,cqgptenylataapt hor déxataslyd, anth-idide syl oBrléeeried ihanydesi, s
phenyl . Unl.ess . ot herw se, specified, raryl" be substituted or 25
subst i t1 edPWi 3 @q%o%%%%%st%’elgéq]e@%rf‘b?ﬁw' FXFYPRSXRYY | propyl
butyl, met hoxyl oledstzoxly,,3 faticenxy, dwtintyeptemgno, amydrioxylike, F, Br, |,
CF3, SCHB’éSé%%ékg%ﬁa CH3yq 7 H , 2, OCF =0 CH3,
C02H, or H3. %gél Ls ey hge@%ﬁn%g%rhtgg %?C)ﬁ{c‘]h% CATe %:I%rmg?’ s
"het er ocycldgfined ihanmided at-anhed &£hitaigle & alkyl group, as
defined above, with the indicated number of carbon atoms.
15
As used herein, the term "aryl" or "Cg-Ci0 aryl" is
intended to mean either the 6-carbon benzene ring or the
condensed 6-carbon rings of other aromatic derivatives
containing the specified number of carbon atoms (see,
20 e.g., Hawley'’'s Condensed Chemical Dictionary (13 ed.),
R.J. Lewis, ed., J. Wiley & Sons, Inc., New York (1997)).
Aryl groups include, without limitation, phenyl, napthyl,

indanyl and indenyl. Preferred “aryl” is phenyl. Unless
otherwise specified, "aryl" may be unsubstituted or

25 substituted with 0 to 3 groups selected from H, methyl,
ethyl, propyl, butyl, methoxy, ethoxy, propoxy, butoxy,
amino, hydroxy, Cl, F, Br, I, CF3, SCH3, S(O)CH3, SO2CH3,
-N(CH3)2, N(CH3)H, CN, NO2, OCF3, C(=0)CH3, CO2H, or
CO2CH3.

30

As used herein, the term "heterocycle" or

"heterocyclyl" is intended to mean a stable 5- to 7-
membered monocyclic ring or 7- to l4-membered bicyclic
ring system which is saturated or partially saturated

35 (partially unsaturated), and which consists of carbon
atoms and 1, 2, 3 or 4 hetercatoms independently selected

from the group consisting of N, 0 and S. Bicyclic
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menbered nonocyclic ring or 7- to 14-nmenbered bicyclic ring system which
is saturated or partially saturated 35 (partially unsaturated), and which
consi sts wboeaswem atons and 1, 2, 3 or 4 heteroatons inaeparsdeni4by
selected fromthe group consisting of N, O and S. Bicyclic -57 WO

02/ 092090 PCT/ US02/ 15493 heterocycles is intended to include saturated or
partial |y hekexosved aforisc iaitiendast émcnymlwder |Sr@g:§1rfajt§éij aw redsieddne

ring. The @h%h%%@cﬁ%n%&fdl&ch%fe%r d AldY P& pdligpd. The
het erocycli ¢ ring may attached to_its pen ant group at any heteroatom

or carbon &t8f-whi &‘I’? Iné‘btlj,ﬂO@?nI RS St %’certlf‘crtcl?rté’mSTH@Yhé%%Wl% ri ngs

descri bed ber eixidateydhe S%leShle&:lé&%y@lleﬁrrﬁQig @layobed atiddirgercatiam i f the
resultlgg ég undls st a ecifically ted, .a _nitr.ogen in the
I

het er ocyc 7o ISR R F?yb%‘et gto(f?rtﬁmkeodT ciatr% T GG hat when the
t ot al nunbe‘lesaflts dnd 20 sebie istriiesure.er dhe hetiexroqyradatcercitdeen 1, then

th S h . th e
noeg?s gngeggﬁ%%@%tgqggsa&gyn%e heterf)ieetgl}tletdo %n%lag%%}ne%:’r roed%t hat e[ ﬁear15

total nunbBitaPISTaREon afoivbel Keshd tHagecomponad dsnettalhsr-e tan 1. As

used herei Bpetheitanmy’ ﬂetteaoaéy&ﬁtir%gle&t qrdegd detiBd 21 ahe 5- to 6-
menber ed m)ngc ycl - to 10-nenmhered bhicyclic_ri n%s stem Wmch

' Tl L oOPLRLRRh: B8 CRGRETERS  uniEe oBREERFSE s SHa
cl ai ms, andowhilchuabesi sifs Sohndavbamoaisons ahe het%ro&y@rle 4shet er oat ons

i ndependen e rom.t LQUp L£0 t of N and S The
nitrogen asrj{%ggﬁ" % %h%% ?érglzral omis:%r?%’y c?fm ona ;hy 5e °6 Sz?&e Ties het er oar yl
25 may be afifacked te ons psrdhstigrhoep &ﬂﬁ@mﬁsyahret eloo§t &m &r-Ocardon at om

whi ch resuptg benasstlabltﬁeshreeek%eclzhe TRELEr Rtk ROt nd@s ¢hidbed herein
may be substltute on
15 total number of S and O atoms in the heterocycle is not

more than 1.

As used herein, the term "heteroaryl" is intended to
mean a stable 5- to 6- membered monocyclic ring or 9- to
l10-membered bicyclic ring system which is fully

20 unsaturated (aromatic), unless otherwise specified in the
claims, and which consists of carbon atoms and 1, 2, 3 or
4 heteroatoms independently selected from the group
consisting of N, O and S. The nitrogen and sulfur
heteroatoms may optionally be oxidized. The heterocaryl

25 may be attached to its pendant group at any heterocatom or
carbon atom which results in a stable structure. The
heteroaryl rings described herein may be substituted on
carbon or on a nitrogen atom if the resulting compound is
stable. If specifically noted, a nitrogen in the

30 heteroaryl may optionally be quaternized. It is preferred
that when the total number of S and O atoms in the
heteroaryl is greater than 1, then these S and O
heterocatoms are not adjacent to one another; i.e. there
are no S-S, S-0, or 0-0 bonds in the heterocaryl. It is

35 preferred that the total number of S and O atoms in the

heteroaryl is not more than 1.
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carbon or on a nitrogen atomif the resulting conpound is stable. If
specifically noted, a nitrogen in the 30 heteroaryl nay optionally be
guat er ni 2zw0.02/0920p6 preferred that when the total nunber @CT®Santb403 at ons
in the heteroaryl is greater than 1, then these S and 0 heteroatons are
not adjacent to one another; i.e. there are no S-S, S-0, or 0-0 bonds in
the heteroaryl. Bxangslss ¢f dietecdcydhbes t retetadtvolybe)r andS and 0 at ons
in the het t 2090 493
l?ét%c}’alrz}ﬁﬁ nﬂaci@ag Hao "JT %ban\ég] P03 090 Bl n{]#i%%z%éﬂ%

Exanpl es of heteroc het er oc et er oar C ut are

not ||mted2TR;vr11crl4¢m%4 e2H, 68 r%% Pyl az oy b AH50PrEpint azi nyl |

é::l_'- Eyrzrg %/|h3H 3dtd Mgio) Y4Tpﬂ%@tﬂ@6m¢PDY4aH4@éilﬁéﬂi@:@é0|£ﬂ ﬂéﬂbﬂﬁﬂl 1ny| |5
y ridin azoc n enzi m dazo enzo ur any

benzothl%fu‘:lflgg'y'é!ZZ g%ﬁﬂbﬁé#ﬁ%ﬁ%%#yl zo?@??l%%ﬂzthlazolyl

benztr|azot@énzimmﬂazﬁly&ﬁﬂb@nzéﬁmﬂaﬁpkaZMéwiothb@ﬂaramyhjazonI

benzi m daz ol i nyl, chronanyl,

chronenyl , %&%?%#%:uﬁ%f ecé% %?qu|n |n§% %%P%ék f%f2 d|th|a2|nyl

d|hydrofLncﬁquﬁﬁﬂaZQQquuhﬁmﬁEﬁtwa2¢lukwwbeni1ﬁQﬁﬁﬁ@&yl,|n1dazoI|d|nyI

i m dazol i nmenz1@%ﬂyélyﬂ%&%zrmdazawmpl etipatddel i nyl, indolizinyl,

I ndol yl 15 | sobenzof ur any I, I sochr omanyl , |50|ndazolyl |50|ndoI|nyI

i soi ndotY1 , 43 ERARRA Q%XA DCRAPRLEI , TR Yl | ChFRMYMOHi nyl |

Qaghzhyrl gldmﬂnol@ﬂﬂhydié&ﬂm&d é@hiﬂmmyréx?ﬂmaﬁlyjslzhalﬁqm@dﬂl }gn_zol?/l 20
oxadi . az oxadi azply oxazal i di ny

oxazol yl , %oc%%dcﬁ“}’ﬁﬁ [?95? %ﬁ? %%(%’Fe?éqﬁ#ﬂ’l Wnyf h%‘?fé '| nyl |

phenarsa;|mm;dqﬁuﬁmﬁgnudh mﬂﬂa@nlmnﬂﬂxndmlqﬂzﬂﬁy&urﬂm¥mﬂdamﬁﬂmnxazinyI

pht hal azi nyl, g AIREFAZHNdo1 APET T AW 22 REPT | Al 2y,

15 isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl,

isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl,
morpholinyl, naphthyridinyl, octahydroisoquinolinyl,
oxadiazolyl, 1,2,3-oxadlazolyl, 1,2,4-oxadiazolyl,
1,2,5~oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl,

20 oxazolyl, oxazolidinylperimidinyl, phenanthridinyl,
phenanthrolinyl, phenarsazinyl, phenazinyl,
phenothiazinyl, phenoxathiinyl, phenoxazinyl,
phthalazinyl, piperazinyl, piperidinyl, pteridinyl,
piperidonyl, 4-piperidonyl, pteridinyl, purinyl, pyranyl,

25 pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl,
pyridazinyl, pyridooxazole, pyridoimidazole,
pyridothiazole, pyridinyl, pyridyl, pyrimidinyl,
pyrrolidinyl, pyrrolinyl, pyrrolyl, quinazolinyl,
guinolinyl, 4H-quinolizinyl, quinoxalinyl, quinuclidinyl,

30 carbolinyl, tetrahydrofuranyl, tetrahydroisoquinolinyl,
tetrahydroquinolinyl, 6H-1,2,5-thiadiazinyl,
1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl,
1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl, thianthrenyl,
thiazolyl, thienyl, thienothiazolyl, thienooxazolyl,

35 thienoimidazolyl, thiophenyl, triazinyl, 1,2,3-triazolyl,
1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl, and
xanthenyl.
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pi peridonyl, 4-piperidonyl, pteridinyl, purinyl, pyranyl, 25 pyrazinyl,
pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazole,
pyri doi mweaele209 pyri dot hi azol e, pyridinyl, pyridyl, pyriPeirdisoyis493
pyrrolidinyl, pyrrolinyl, pyrrolyl, quinazolinyl, quinolinyl,
4H—qU|noI|Z|nyI qU|noxaI|nyI qU|nucI|d|nyI 30 carbolinyl,

t et r ahydr of ur anyAre featiesh PETGEORFI Hfo  infdude + atitdinpdr duHetbimn
6H1, 2, 5- t;;@.d!@] Ny i AndL, hlmﬂlaazzlqim " pgﬁr&d%ztlmlﬁndl az:pia'd:,n 1,

1,2, 5- th|a azol .t hi,adi.azon t.hi ant hren t.hi azol thlenl
P BT | Lo oIS « L, o

thlenothla
triazinyl, t:b,:ﬁ,z&]lyﬂj azaldpllyl, 1pazxd:d11y1a2@j>gdz,o]_“_y]2 Eoetrrzmmé;ﬂyl

b2 S Ay BB RO DELANAIYA FCLLRGRApsa P ef er e

pyrlda2|nywrhﬁﬁQ%MhnﬂtetﬁamQ%nﬂ amﬂlmmda?ﬂlyllsqu|nollnyl thlenyl
i mdazolyl,  thixazelads, He&%qlryl ,c&aﬁd&iag ,ofomwa @enaof U{ﬂn%r

benzothienyl benzt hi,azol % |soxazolyl iPyrazon triazolyl

tetrazol yl ,(Td SORdaS ¢ Pisyldsy arsr@ » s of Formula (1-a), (1)
or (Il) contain a blcycllc group of fornula w R5 A2 AL 10 R4 wherein
W as defined in the clainms may be =0, «=S, WHor (H H; and Y, as defined

in the clains can be -C(=0)-, - CH2-, -CN2¢H2- -OCH2-, -SOnCH2-, -N=,
-NRY-, -0-, or -CH=. 15 It |s under$foo byY one skllled in the art t hat the
dashed Iine in the bicyclic group can|n5t1forn1tmo doubl e bonds. For
exanpl e, when Wis =0 or =S (formng aAiF@ or C=S bond

10 R*

wherein W, as defined in the claims may be =0, =S, -H or
(H,H); and Y, as defined in the claims can be -C(=0)-, -
CHz-, -CHpCHz-, -OCHp-, -SOnCHz-, -N=, -NRY-, -O-, or -CH=.

15 It is understood by one skilled in the art that the dashed
line in the bicyclic group can not form two double bonds.
For example, when W is =0 or =S (forming a C=0 or C=S bond
with the bicyclic ring) then Y is not -N= or -CH=. When W
is -H (forming a C-H bond with the bicyclic ring) then Y

20 is -N= or -CH=. Lastly, when W is (H,H), then W forms two
C-H bonds with the bicyclic group, i.e. a -CHy- moiety, and
Y is not -N= or -CH=. It is intended that combinations of
substituents and/or variables are permissible only if such
combinations result in stable compounds.

25 | Examples wherein W is (H,H), include, but are not

limited to:
N ?QN/\\]

P& G

< &:._\
saliica
; and
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with the bicyclic ring) then Yis not -N=or -CH=. Wien W is -H (formng a
C-H bond with the bicyclic ring) then Y 20 is -N= or -CH=. Lastly, when W
is (H H ,wohendsi orns two C-H bonds with the bicyclic gromalSor/1:93 a - CHz2-
noiety, and Y is not -N=or -CH=. It is intended that conbi nati ons of
substituents and/or variables are permssible only if such conbinations

result in stath esWonpowned. b RY ERfmpines Rihereispentiisellld.H) , i ncl ude, but

are not limtedylo; * . S S N \2qﬂq;-60VD
02/ 092090 PCT/ U%Zﬁ%%%%%%%l%u. t%’ U%HH%IS/W%4%%%%,Ar &spectivel y.
Exanpl es wHetelyay ikul 1p¥rg nehdliited/e?: A2 are N include, but are not
limted to: NN MNN \ I \nxf \' N NON ;x@nd N5 each subtituted by RY, R4

and R5, respectively\ Exa S wherein C=0 include, but are not
limted to: N N O 0 each s uted by RY, R4 and R5,
respectively. | es ergin Wis S, |include, but are not limted to:
Ss NNI/< ;o NN ang N

5 each subtituted by RY, R% and R>, respectively.
Examples wherein W is C=0, include, but are not
limited to:

o} (o] 0
”;? A %é
C(NH o
; ; and ;

10 each subtituted by RY, R% and R5, respectively.
Examples wherein W is C=8, include, but are not
limited to:

S S
&?? N
f NH
and ;

each subtituted by RY, R% and R5, respectively.

15 Examples wherein W is -H, include, but are not
limited to:
N Ny
N—\ N
\N \
and

each subtituted by R% and R5, respectively.

20 "Pharmaceutically acceptable salts" refer to
derivatives of the disclosed compounds wherein the parent
compound is modified by making acid or base salts thereof.
Examples of pharmaceutically acceptable salts include, but
are not limited to, mineral or organic acid salts of basic

25 residues such as amines, or alkali or organic salts of

acidic residues such as carboxylic acids.
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NH and each subtituted by RY, R4 and R5, respectively. 15 Exanpl es wherein
Wis -H, include, but are not limted to: NN N and each subtituted by
R4 and RSworesmeedi vel y. 20 "Pharnaceutical ly accept abl e ®alrtso2/taber to
derivatives of the disclosed compounds wherein the parent conpound is

modi fied by making acid_or base salts thereof. Exanples of _
phar maceut FERMpCce¥Ed sedtve asgiapsaii@ @ tshimelade fidie |9 itanalni ner a

or organi ¢ ngi-&osakt $a0ftsay Gh2{uLHERES SHBlbASAEeS & @l&kali or
organic salts of acidic residues, such as carboxylic acids. -61 WO

02/ 092090 PEFAIS0SPTERYE PRIFIREL e 1 e SFAFPIEce S §XiGc] ude the
convent i ondhorganitoxirc osglahd coadilis .quatehn aopvantdndad sadditoxdfc t he
parent Go f.or for x%ﬂBL fr nQn-toxi ¢ _ i_nQrganj c.or_ organic
aci ds. %ug%%gggvéﬁfggglgl tglgr?t%om C J‘gfegalf?frs&nl %gﬁotfg)eéntlﬁos?eu er is&‘e‘ﬁl F%m

i nor gani ¢ &vidgochdoligs hiydshobaismdrd, c sulyidirdler, omivd, fagnild, umktmsphdfiani c,

phosphori ¢ ikl begaRdet Re ild;kKenPng d 38138l 13 N8R &d-Jif YPLLZRNi C

aci ds such as acetic, propionic, succlnic, glycolic, stearic, lactic,
mal i c, tar P&EOE, SECY BE, 2588861 bi ®XOPG 9PdRpi EUCHHNES: c IIMARIGBEnal ei c,

phenyl acet is¢ ea@lit ambetrichemaqiie,, AteHiicS, csthfiani biseordiacet oxybf_nzoi c,
oxall C,

fumari ¢, tol uenesul fonic, t hanesyl f.oni ¢, ethane disulfonic,,
|seth|§ﬁlcPaEﬁ&th8aﬁF%8! E&%F edgr | PReR¥dastitice SAHUE ™ e t hose
forns of coepaonds, saliitgilie,lsufldaniddc,n2cankackybicnzdile thussds ,of
human bei ngy13adesAREBRL Y, WibRAUhSXG 23R LS bRALGI! %i i1 PdAld on. al lergic

oxalic, isethionic, and the like. Pharmaceutically

acceptable salts are those forms of compounds, suitable

15 for use in contact with the tissues of human beings and
animals without excessive toxicity, irritation, allergic
response, or other problem or complication, commensurate

with a reasonable benefit/risk ratio.

20 Pharmaceutically acceptable salt forms of compounds
provided herein are synthesized from the parent compound
which contains a basic or acidic moiety by conventional
chemical methods. Generally, such salts are, for example,
prepared by reacting the free acid or base forms of these

25 compounds with a stoichiometric amount of the appropriate
base or acid in water or in an organic solvent, or in a
mixture of the two; generally, nonagueous media like
ether, ethyl acetate, ethanol, isopropanol, or
acetonitrile are preferred. Lists of suitable salts are

30 found in Remington’s Pharmaceutical Sciences, 17th ed.,
Mack Publishing Company, Easton, PA, 1985, p. 1418, the

disclosure of which is hereby incorporated by reference.

“ Prodrugs” are considered to be any covalently
35 Dbonded carriers which release the active parent drug of
Formula (I-a) and (II) in vivo when such prodrug is

administered to a mammalian subject. Prodrugs of the
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response, or other problemor conplication, commensurate wth a reasonable
benefit/risk ratio. 20 Pharmaceutically acceptable salt fornms of conpounds
provi ded Weroeiogroar e synt hesi zed fromthe parent conpound PémiusSh2/c@nt ai ns a
basic or acidic noiety by conventional chem cal nethods. Cenerally, such

salts are, for exanple, prepared by reacting the free acid or base forns
of these 2?%@9@@&@@@%3%@1@ ol ktitorand | cThhoane Bfepdecdppyopriate base

or acid InMﬁfymglfhmwmm@r&%y%es&&tlfnathén&m!gs@umstm two;
generally, Su(g{;lqueous media |like _ether, ethyl acetate, _ethanol,
I

i sopr opano a B Jrird’y i §he é‘i‘?éilpﬁjé?ae‘ﬁ%r&fs ilf%t%l%"i‘v%‘@n t&bHee%alRs are 30
found in Remmginm nearPisu Teacientt Id)ﬁhrﬁ&kﬁﬂ:g,estcl) 17tid p&l?e%h@@@h thntrﬂh $sB| ng
Conpany,_ E p.. 1418 Iscl.osure o ich is hereby

i ncor porsat Z%Qn fl‘f’gesf elrnecsraljg%de nglrp dlrncbss W ejc%n@%%?}é\ﬁ 15 b an?/r covalently

35 bonded cmﬂrﬂer@rwﬂhlgﬁpm @a&hdmieattm/earuarmumu@tof wharnul a (I-a)

and (I1) in When, te %b' n subj ect.
Pr odrugs of %\e{& 62 V\¢5§02/ 09209 %&%US%%%%&ASS é%%an%%suﬁ%s 0 oa?rml a (l1-a)
and (I1) arfees paearpy aFdiTyidty Tufdydnal Froups Treretively he
coprunds lE!kan&S{LCébl ; dMBr-ddalgd meltdmdit hé'%lﬁchgﬁe%&tciﬁ@i/@é’dpﬁgher in
routi ne mani puliation.or I.n viv 0 e rent conpou r.odru

i ncl udelocorﬁf%ﬁ?o%ew%’r@i‘aﬁ:% ﬁ?n%ﬂﬁtﬁe TrVAA TR Y12 Y RPs 2B¢ bonded

to any growmitrhatfundteironaddgruwgiseriad e acommidarn S uEyeaila c{Bayves to
forma y xyl ) 0,159 sul f hydryl group, respectively. Exanples
or prodrugs%lé;c lg abnu(fmz;{rge not i mited to, 10 acetate, formate and
benzoate derivatives of al cohol and amine functional groups in the

conpounds. of Formd &Lt &) crdBoLliblicadng i dddite TREALM ot a

therapeutically effective anmoun
15 compound of this invention means an amount effective to

antagonize abnormal level of CRF or treat the symptoms of

affective disorder, anxiety or depression in a host.
Compounds provided herein can be prepared, for

20 example and without limitation, by the following synthetic
schemes outlined below (Schemes 1-3):
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15 conpound of this invention neans an anount effective to antagonize
abnormal level of CRF or treat the synptons of affective disorder, anxiety
or depreswpo/odn9m host. Conpounds provided herein can bePprapsaredds f or 20
exanple and without limtation, by the follow ng synthetic schenes
outlined bel ow (Schenmes 1-3): -63 WD 02/ 092090 PCT/ US02/ 15493 Schene 1 d

NHR3 R2 X- RR X R2 C' ~.Cl acid, base or ARI 5 NH2 A1-NN1 R 3 R1~N
X~NRSY RHN\ 11 1Y RS\ A~"A|sé%eé12A2Al R4 RR=H N2 X=N R4 ?
g 4 NHR3 NHR3 X- RR /X R2 X2 or CN/ NaCN R1~\\ | N N reduction

Cl 2CHOwe R5YR215NYaAICI3~Rf0r R =Ove (for R2=H, R4CI) A2YA AAl
12V R4 IRA R2=1, CHO R2=CN reductifh 6 NHR3 NHR3 X-TREX- R2 Ri--~\ |

R1-4\ | N\ redudtion N\ /Z(/ R2
1
c ]\ c acid, base or A R \N/ RSNHZ R’<\
N—\

N —_— N—

XW& R5WY RS\(S/
1 HN—\ X
R Lol J
1

A% _A' R
R%=H, NO, Y
e K 2 3
X= 2
R
1
Xo or R ’<\N / CuCN/NaCN R1/<\N / reduction
N—™  — N—,
Cl,CHOMe RE. Y R2=| 5 Y 4
AICl , SN R W for R"'=OMe
(for R%=H, R*=ClI) Az\f‘“ A2 _A
R* e
R2=l, CHO R2=CN
3 reduction 5
NHR3 NHR®
R"/(\} R1/<
s N—\ reduction 5 N——\Y
R\m/Qﬁ/ _ R N
AZ A AZW&N
I‘* R*
R2=CHO or CH,NH, R?=CH,OH
(R*=OMe)
4 8

A 4,6-dicloropyrimidine 1 was coupled with a
heterocyclic amine 2 to give the corresponding adduct 3,
under thermal conditions, by action of a base such as
sodium hydride, sodium potassium, or lithium

10 hexamethyldisilazide, sodium or potassium metal, lithium
diisopropylamide or a related base in a solvent such as
THF, dimethoxyethane, ether, DMF, or DMSO; or an acid such
as HCl or p-toluensulfonic acid. A primary or secondary
amine was added to 3 to give the aminopyrimidine 4. The 5-
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R5 Y RB\ OY A2 Al A2 Al R4 R R2=CHO or CH2NH2 R2=CH2OH (R4=OWe) 7 8 5 A
4,6-dicloropyrimdine 1 was coupled with a heterocyclic amne 2 to give

t he corr ewponddaego adduct 3, under thernal conditions, byPagtison1zap3 a base
such as sodi um hydri de, sodi um potassium or lithium 10

hexanet hyl di si |l azi de, sodium or potassiumnetal, lithium diisopropylam de
or a rel at achshdrse ditm tads plyvemnt ddmeh sams 1 obeF, (REEERt lwoxylet lene, et her, DM,

or DMVBO, %a%gaeqlla@eaugg ol lédpo%rltg.otnol#e@%q}ef%% éa%ncﬁr primary or

secondary amn Ive am no e 4. The 5 -64 WO

02/ 092090 PCTPYSHY) B54&3=hahedssy | h:né@epytﬂtﬁrpm ﬁé anaaéggemﬁﬁ)g coul d be
hal ogenat edgemtt keich- a@sctleonBﬁcg gye xwespbuhds 0f beemposndn5 (R2=hal ogen)

by the acti,on of a.halq enat agent such as C12,_ Br2, 12, N-chloro, N
br ono or% 1 %%&I@&@&F‘r’rgﬁl dg' eTﬁe 1%’$W5ﬁ%%nﬁsné’§ GPTBSHRSL R &2 FRD=1 )
wer e furt hererr dusfheredrbasitfioemed res pbrdideg respypadd ngd-ickaino/e of

d 6 h t f NaCN. _Th
coul d be r Siuads Ty eve el B SRS RynabRy Fegarm 26 BN P Y ompound
7 (R2=CHO, CUEQT/N@EMVE)FheThyaSOpy;mmpdiqwlpbiiet redugfedc dwp@uings Sof conpound
4 (Re=h Réwoh eoukdapenbakinlal el diverates B iRRLY Yr2=cpo,

di chl oronet hyl et hyl ether 1nt presence o aC|d such "as
ALC13, 1 CR4= O§ﬁ¢14 etc. to give conmpounds of 15 conpound 5 (R2= CHO
R3=C). The 5-f Toemplpykiifii diAes poks i taHP UNdSnDoaRdis’ e drigdridiee

transforneq EO thﬁ4 =Cl) could be formylated directly by the action of
dichloromethylmethyl ether in the presence of a Lewis acid
such as an AlCls, TiCly, SnCl,, etc. to give compounds of
15 compound 5 (R2=CHO, R3=Cl). The 5-formylpyrimidines of
compounds 5 and 7 were further transformed to the
corresponding 5-hydroxymethyl derivatives by the action of
a reducing agent such as NaBHyz.

20 Compounds of Formula (II) may be synthesized as

described in Scheme 2.

Coupling a suitably substituted aniline having an
ortho -Br, -I, or -0803CF3 group with a pyrimidine of
25 compound 1 under base, acid or thermal catalysis gave the
coupled product of compound 9. The central nitrogen of 9
was reacted with a cinnamomyl halide in the presence of an
amine base such as triethyl amine or pyridine in an
aprotic solvent to give 10.
30
This compound in turn may be subjected to a
palladium-catalyzed ring closure (see: Larock, R.C et. al.
Tetrahedron Let., 1987, 44, 5291) to give compounds of
compound 11, which when subjected to hydrolysis conditions
35 afforded compounds of Formula (II) (W=0, Y=CHjp).
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correspondi ng 5- hydroxynet hyl derivatives by the action of a reducing
agent such as NaBH4. 20 Conpounds of Fornmula (Il) may be synthesized as
descri bedwpr28gtemre 2. Coupling a suitably substituted anPCrnsohasspng an
ortho -Br, -1, or -OSQ2CF3 group with a pyrimndine of 25 conpound 1 under
base, acid or thermal catalysis gave the coupled product of conpound 9.
The central nit Pog@¥tireliashesansl anakees ctamapongimihesized n the

presence offrah idHd¥endiist S USh @snddurRt yd A4 des OF 1 v i1l Ryl 340
aprotic solc}}/egﬁt to glv 10. 30 This conpdéund in turn rray be subjected to a
dt z

pal | adi um Fhiesifie 108 13 odie R &3/ hichramathedr on
Let., 1987 de@@,lﬂ%ﬂ:)ldm Giee Tompeunds &f. Lok, lzihazml chy mhen

Pyl el 2 B0dN L) YA ol AT TRl FRRIGS, iy formi 2 (1)

anal ogs can be synthesized frominternedi ate of corrpound 12 as descri bed by
Tanura, Y. et. al. Synthesis, 1981,5@5 g give 13, which upon

desul furation (see Tanura Y. et. al em —Pharm Bull. 5 1984, 32, 1995)
can give conpounds of Formula (11). Scheme 2 NHR3 X\ R2 NHR3 NHR3 2 R2
RI~-N O X~ 1 (NH B:'OO~~15'base1/QR1NN"Ph + R N NH

ci nnamonyl - RR-RB°Y" NH2 mrR°A RS Y R4 R4 NHR
2
N X*/[R X JkA
base R1
+ cmnamomyl -Cl R5 vy
NH2 \©/
R5
R4
10
1 R 2
NHR3 NHR®
/ l R2
1/k 17X
Pd(OAC), R hydrolysis R™ N
—_——— 5
= R
NaOAc \ Ph
nBuNCI
DMF
11 i o
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10 14 R4 9 NHRB NHR3 X~-Ce R x R2 11, ~011, ~o0Pd(OAc)2 RR NN
hydrolysis ¥ NN R5 R5\ NaOAc nBu4NCl Ph DM R4 R4 11 a -66 WO

02/ 092090wWwBG@THLUBOR/ 15493 NHR3 NHR3 x R' X R~~ N N O aci @¢CTASOMAIN RS O
~SOR" RS SRI' RA R4 12 13 NHRBR' X ~\ o Znor Sn - NNR5 acid, A1l

R4 11 (WO Y= s Anal ogs with the Fornmula, (ld) can be obtained by
transformati ons esgxi bed on Schenme 3. 5 Sch R;'} NHR3 NHR3
X/ X/

| o : | o
)%N N'-<_ acid, A )%N N
Rs SOR" R5 SR
R* R4
12 13
NHR®
o)
ZnorSn SN N
—— e . 5
acid, A R
R4
Il (W=0, Y=CH,)

Analogs with the Formula (II) can be obtained by

transformations described on Scheme 3.

5
Scheme 3
NHR?® NHR3
2 2
R1/k\N NH = R1AN NH G
R5 X" —_—_— R5 4
Pd catalyst
R R*
16 17
NHR® NHR®
XZ R? X“ | R®
PdorCu /k\ | gt )%N \
catalyst R N" °N \ reduction
A
R* R*
Il (W=H, Y=CH) It (W=H,, Y=CH,)
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IX] R IX~R2 1./~~1 1/~~ICRNNH- GRNNHG R5 Ylt R5 Pd catal yst
R4 R4 16 17 NHR3 NHR3 X R2 XJ R2 Pd or Cu x 1~ ':~ catalyst R R5 N
reducti orwBoblop2op R4 R4 11 (WEH, Y=CH) Il (WH2, Y=CH2) PCOUSWINAZI 092090
PCT/ US02/ 15493 Reacti on of conmpounds of conpound 16 with a suitably
substituted acetyl ene using a suitable palladiumcatal yst such as, but not

limted to Pd( PR3, oFd(deRRBREIL 0f RERRAR)Y 18 orltisee:sudeckblR F. et.

al . Acc. Res._., 9 V.. pr.ovi-de .t r i
acetyl eni (c:jg%;@rsy 1§t§r&ed§§#§gt§/nl§}1%_@ge%isﬁ%ﬁ%%gﬁﬁaﬁﬁ%g}glé% ution
on the acefWenés c&fomdds BMidShdthFAF P hednChe. cBAVBFRatR® ¢ he
2- al kyl'i ndolig pmal)@osteFonpEka HEbk) RNFWhieeh WEH, a¥CHrhear. Rbe.,
i ndolinones (Formula Il 10 in which WEH, Y=CH). The pyrazi ngnes, of this
i nventi 6n &8 %e Ireddid MeY PERYViste (e GaTERaPSH&e SR Btk i ned
herein. 15a%6heme M cbmdd2iNGS 17 .1 DNGE ng? .ortAhe otNig2R3Ibase MCN + CH20
NC) ClCHzcgub%tﬂgﬁtion on the acetylene, compounds of compound 17

can be converted to the 2-alkylindole analogs (Formula

(II) in which W=H, ¥Y=CH), or the indolinones (Formula IT

10 in which W=H, Y=CH).

The pyrazinones of this invention can be prepared by

one of the general Schemes 4-10 outlined herein.

15 Scheme 4
1. HNR® ) , 1 HNR®
2. HA A" *NH;R base
MCN+CH,0 — > NC) < CICHCN
2. HA
20
53 HN—\ 1, 1
N RE Y R'COCOR

R3

|
A N_O
2 1 ==
At - RN OR!

= halogen and W = H,

Compounds of the Formula (I-a) wherein Rl = halogen
can be prepared as shown in Scheme 4. Reaction of a
20 cyanide salt with formaldehyde and the appropriate
substituted amine afforded the corresponding
aminoacetonitrile which was purified as the hydrochloride
salt of compound 20. Alternatively the same compounds of

compound 20 can be synthesized by reaction of the amine
25 H9oNR3 with a haloacetonitrile, such as
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20 R3INORS HNY RRCOCORI WA2 A BRI NXN~RR~1,YRANDO

Al2~ AAIl 22 RN R Ra base 21 1I-a wherein Rl = hal ogen and W= H2
Conmpoundswofozopmeod-or nul a (1-a) wherein RL = hal ogen can PpeTarsepawnesl as
shown in Schene 4. Reaction of a 20 cyanide salt with formal dehyde and t he
appropriate substituted am ne afforded the correspondi ng

am noacet ofibl prpacehPBhtad cpuiinf ithe BE¥esRBCRY @foéhbesiedeuckabs of conpound
20. Al ternatruebyyt Arisamercanpaubdganfic besposndh2@sca&ncog synthesi zed by
reaction of the,am ne 25 H2NR3 .with a _hal oacetgnitrile, ,such as -68 WO

02/ 092090 PEFRAUEH2FP5X63E éﬁﬁoﬂé&&éFSﬁuP?uﬁesagﬁ Offe 2P d5OAEBTAE a base

such as a abﬂdtbﬁryraatmEnﬁrw&mhlnﬁégaabidbasemiu@hsastKEGC&ompo&ﬂd organic
sol vent .ang,i sol ate 8 42,3akt of an.ino gl treat ntvmththat
aci d. AR nggsvg?? Fe% Foolln h 5350 OadY ?r{é%?gg% ?h gﬁ%xal yIe f31 de,
Rl COCORI, sueghvaschograligle oml brpneder thr affifdedt thef Hdhd loheodihahd conpound
21, as desgygibgd | n erg-Weeqs rngert, G J.

C§g &@s%ﬁk%%a EF gglzc)eggh%b g g erS- W[')Le|é|9% g€

Het er ocycl em 2 oun can be coupled with a
secondary EﬁPﬁ@a6¥t10Gc01¥po€fﬁ(§922¢yﬁltlﬁecﬁﬁ@seﬁ@e 8% diP88y -base such as

NaH,  KN( Scdegodndlp N ShiveBr2 cetiphabl( wiMa3h2skbonbagy ahlitie of

10 compound 22 in the presence of a strong base such as NaH,
KN(SiMe3)2, LiN(SiMe3)s or NaN(SiMe3)2 in an aprotic

organic solvent, or under acid catalysis to give

compounds of Formula (I-a).

15 Scheme 5
HSR”
base
L f — L f
- < SR”
HN—\ 21 23
Ri\r/Lj/Y - -
LS 1
22 = p2 _A Al(R')3
he PA(PPhy),Cl,
R?
J: f W 22, base
|2\1 1. KMnO, R”J: ijW’
A _A 2. 22, base
. 24
R? —
I-a
wherein
R! = alkyl or substituted alkyl
W=H,

Compounds of the Formula (I-a) wherein Rl = alkyl or
substituted alkyl can be prepared according to Scheme 5.
20 Reaction of the intermediate of compound 21 in Scheme 4,
wherein Rl = xv = halogen in Scheme 5, with an alkyl or
aryl thiol, HSR", in the presence of base such as NaH
affords the adduct of compound 23, which may then be
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organi ¢ solvent, or under acid catalysis to give conpounds of Formula
(l-a). 15 Schene 5 R3 HSR* R3 N O base NO X11 N X' X11 N SR' HN-\ 21 23
RSy - - @Dozo208 Al (R )3 RR3 Pd(PPh3)2CI2 3 N X Oy~ w2asobases N R N
N or R5\ 1~ 2 1. KMMO4 RN SR AYA 2. 22, base | 24 R4 |l-a wherein
Rl = al kyl or substituted al kyl W= H2 Conpounds of the Fornula (I-a)
wher ei n Rl txegitied waith substiatlfvdalamdpure &s Isessrdfmdedmdtiotadiang t o

Scheme 5. 20 Raagldeonyof, whedd)t & nmediatie &f corpound 2ndh Schenme 4,
wherein RI = X" gen in_Schenme 5, with an alkyl, or aryl thiol, HSR',

= = hal
in the presétle dﬂ-%&ge diic FBgs PRaF eng fd BRd 1addidt cFtalsififound 23,
whi ch may tsheh be PJIGPPNE) QL1092 090 REE USOROLEEE3 oft reeatpeding (24 .a

WA R R 480 8 BB L Y contSount i ch 'a G aaly M
amine of compound 22 under thermal, base, or acid
catalyzed conditions gives compounds of Formula (I-a).
Alternatively intermediates of compound 24 may be
oxidized to the corresponding sulfones with an oxidant

10 such as KMnO4 and then condensed with the secondary
amines of compound 22 to give (I-a). The use of
appropriately substituted aluminum alkyls, or simple
transformations of those substituted alkyls can give
access to compounds of Formula (I-a), where Rl is a

15 substituted alkyl; see Ratovelomanana, V.; Linstrumelle,
G.; Tet. Letters 52, 6001 (1984) and references cited
therein. Alternatively, compounds of Formula (I-a)
wherein Rl = alkyl or substituted alkyl can be directly
synthesized from compounds of Formula (I-a) wherein R1 =

20 halogen as shown in Scheme 6 using the same synthetic
methods described for the conversion of 23 to 24 shown in

Scheme 5.
Scheme 6
R3 R®
| I
N__O N_ O
oI e,
R N N"\( Pd(PPh,),Cl, R N N"\<
NN g Rq\r/gﬁ/v
I |
A% _A! A% __A
I-a I-a
wherein wherein
R! = halogen R! = alkyl or substituted alkyl
W = H, W = H,

25
In Scheme 7, reaction of an aminoacetonitrile salt 20,
described in Scheme 4, with an oxalyl halide ester 30 gives
the corresponding amide 31, which in turn can be converted

to the corresponding imidate salt 32. This can be cyclized
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5268, (1992), in the presence of a palladiumcatalyst, such as

Pd(PPh3) 2C 2, to give conpounds of conpound 24. 5 Condensati on of conpounds
of conpouwad 02492004 h a secondary am ne of conmpound 22 undecTtuser/nab3 base,
or acid catalyzed conditions gives conpounds of Formula (I-a).

Al ternatively internedi ates ,of conpound 24 may be oxidized to the

cor r espond PRGSSUIESREDSR S ridh &igss frduds &29nhor FHeN Héh Bndensed

with the S@F{Q&Q@hﬁédi@ﬂ@@&' QlonpRRRURE 22 0 Jidks He DonvE& & Plthe
appropriate %/f substitute |.um num alKyl s,at glr sinpl e , transformations of

t hose subsEPEEESR RIS DRIBIMANER 125) |
where Rl i 80X"35 owedtilt iedd e loy SO -Ratrdwedmmeemiared,y V.33 ldansteurnel | e,

G; Tet. L ., .60 (1984) and r.eferences .cited therein.

Al t er nafi V§F§§re%§%%ioﬁﬁd%%§f 56 r?ﬁfpémélpéj’) 1S ‘;Lraeq% %fséﬂeﬁ 1°%or

subst i t ut edralfRpitec abvyb & ndiartaenity wisn tihes icost dspemddionp aersdd  oft dsarinul a
(I-a) whergin 7120 L,(&q as i i t nt hetic
met hods deggr itf)E%gif%r a?%e co%&érs%@%@%gu%g%?gﬁ%%vﬁm%%n &%&Si%g@?eh&hene
6 R3 R3 121SROCRIASTYWANITRIPE Fompopndr2? RO gimg phes ) zaresRaNdng \ R5
1Y RS ~Y a8dubtA3f-Romdouad 37, WieHRIN tieindi tRbrs kRlRganAL 17 al kyl or
substlégteﬁ ﬁl Kk I4 W= H2 W="H2 25 In Schene 7, reaction of an

t onfFtFfFe®sal t 20,

am noa
Scheme 7
. R3
A" *NH,R® O X N__0O
P + — 'Y
NC O~ "OEt CN CO.Et
20 30 31
HCI,
R’OH
3 3
o ;
LL == (%
-~ CO,Et
RO” N Yo RO SN'H, -
H
23 32
POX"; or
HN—\ 3
5 Y (COX"), 3
22 = Azwé Al X" = halogen /[Nfo
R4 | RO N N—\
22, base R Y

Az\rA1
R4
36 37

o —

R3
|
N (8] \“/gﬁ/
I
R'O” 'N° X

Compounds of Formula (I-a) wherein Rl = corl0 or
15 COleO can be gynthesized from compounds of formula 23 by

coupling with the appropriate vinyl aluminum or boron

reagent in the presence of a palladium catalyst, such as
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described in Schenme 4, with an oxalyl halide ester 30 gives the

correspondi ng am de 31, which in turn can be converted to the

correspomaprig/odebaat e salt 32. This can be cyclized -70 WOTQRODEAGDO

PCT/ US02/ 15493 under treatnent with a base, such as K2CO3 or Et3N to the

pyrazi nedi one, of. conpound 33. _This can be converfed to_the corresponding
"E@f%%h?d ‘gi%

hal i de 36, . 2yt i byt Bgeht ts %“aW%,ng’éhﬁvh%Y?de or

SOX" 2. Al't efradh Valyind nEBoBE RPn&RRVES t Sk t i NBcgOrf e8RANGEAY Mesyl at e,
tosyl ate or trlflate,rgg% treat msni with the corresgf)ndl nﬁbmssél, t osyl,

or triflic anhydr9EROY s%ﬁ]upé‘?l’frf"ir,a%lt%% YRETHHDI Bd Wi TReS &L EeksRdir v
am ne of compounsl 2X-ted@ied®@ dihecomdesdo N Nformatizcl 2 oby CosRetsh 37,
under th itio describ in_.10 Schene 4. .Schene. +NH2R3 A X
oo e OTER R L o oot Bt AR o B ok "N oo

R O N O R Ga@exding 33 33xhéie \ 8 POCEoorqiRSHYLY CRE ) @alR3be 28y dRi 2¢d X' =

hal ogen O L INRBERK OMdNdubstituted with the appropriate secondary

amine 22 as described in Scheme 7 above.

10 Scheme 8
R3 R®
I ’
/ENYO R’2NH r'qYO
CO,Et /E CO,Et
R'O”SN*H, - RN SN'H, -
32 34
choe,\
R® R®
!
N__O N__O
Lr — [T
R,N” N X RN N Yo
H
38 s
j 22, base
3
R — )
/[ I RSWY
1) = \
R2N" "N° "N— 22= b )4
X .
Alz Al R?
“ \ v,
e
39

Compounds of the Formula (I) wherein Rl = halogen
can be prepared as shown in Scheme 9. Reaction of a
15 cyanide salt with an aldehyde and the appropriate
substituted amine affords the corresponding

aminoacetonitrile which may be purified as the
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N 22, base R5Y A2’
15 CO2R10 can be synthesi zed from conpounds of formula 33 by
r eRGENISO2/M540he

such as -71 WD 02/ 092090 PCT/ US02/ 15493

R1 = COR10 or

coupl i ng wiDtoR/0920e0 appr opri ate vi nyl

AI

RO N X R 36 37 Conpounds of Fornmula (l-a) wherein

presence of a palladi um catal yst,
Pd(PPh3) 2C12, and further transformations of the vinyl
rret hods kndwrfxeckker kde | $akt iof tdrmpeynd chbpoukbiscvlatrovedy atle - a) wher ei n

= subst Iéaﬁ@dc&hp&ﬁmb@l | A q@%&{b@mwsr@écé%m%@ e DY

amd te 34 according to

reactlon 5 W|th

Schene 8. §nbsequ

't_o formt

t—ZP ¢Hh af?é)r%ﬁji

al um num or

g

n

boron

e,

group,

usi ng

and substi t ut ed

with the aamhm¢@ﬁmﬂacpml,ar%cmramez&2r@mlﬂmm¢xbf@|rim,Scmrmaa above.

Scherre

10

15

20

g A N M O N RN T, 32 2 ek

inorganic base such as K2C03 in an organic solvent and

may be isolated as a salt of an inorganic acid by
treatment with that acid. Amine salt of compound 41 was
treated with an oxalyl halide, RICOCORL,

chloride or bromide to afford the dihalo compound 42, as

such as oxalyl

described in Vekemans, J.; Pollers-Wieers, C.; Hoornaert,
G. J. Heterocyclic Chem. 20, 919, (1982).
compound 42 can be coupled with a secondary amine of

Compounds of

compound 22 thermally, in the presence of a strong base

such as NaH, KN(SiMe3)2, LiN(SiMe3)2 or NaN(SiMe3)?2 in an
aprotic organic solvent, or under acid catalysis to give

compounds of Formula (I).

Scheme 9

1. H.NR?
2. HA A

e
NC~ “R?

1. HoNRS, K

*NH,R® base

X"CHR?CN
2. HA 40

MCN + CHR?0

41
X" =Cl, Br,
orl

Y t R'cocoR!

R3
‘ RA__N._0O
S
k= X
A —— R1lN/ R'

wherein

1

R™ = halogen and

W = H,

The compounds of Formula (I-a) and (I) where Rl, R2 or
R3 is a functional group not compatible with the procedures

73~
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22, base R3 1 N0 HNv-\ "~ RY R2NRNNY 22 = A2 Al A2 Al R R 39
Conmpounds of the Forrmula (1) wherein R1L = hal ogen can be prepared as shown
i n Schenew®.02/8e2ei i on of a 15 cyanide salt w th an al dehy®€eTarsd2/133e3
appropriate substituted am ne affords the correspondi ng am noacetonitrile
whi ch may be purified as the -72 WO 02/092090 PCT/ US02/ 15493 hydrochl ori de
salt of cormi)meﬁtles Aty | ve| yr eprered afreore oppecds dits caebe slyat hesi zed

by reacti on; of ﬁc_g A dE L EH ap @Dpr@%@tﬁinéw@égt&g{g&

hal oacet oni tr| romopropionitrile, in presence of a base
such as a t‘éﬂﬁ%r@e‘%ﬁ@r“e grovay te n@?@aﬁi%l%%el%u@hea@rkﬂ:ﬁ:@elfﬁ Wn organic

sol vent andzre@y 4181 isak at ednass A ﬁﬂb&e@élz@@ @ﬁ&aﬁﬁ%ﬁ skEnby treatment

with th acid,, Am ne salt of co ated with an oxalyl
hal i de, a‘% @S IFrc ' HL¥ox Y b%—‘%ﬂg B der e U EF 6T d the

di hal o conpoemdird? RS R?das:crfk eghmwps\/edqmm Jto PotéersoM¥eesson C. ;

Hoor naert O 919, 1982
conpound 421r§ann %}legf%% Jf?%& %1%%% arliﬁlnré I}da%%%ﬁﬁ%g§2 see
thermal |y, Jn Maclpr e’s@rﬁz@ceﬁ @rmmmgcmaﬁyswﬁﬂ@s, Néely KIS Me3) 2,

Li N(Si Me3) 21 5o yNaN(Si Me3) 2 in an aprotic organic solvent, or under acid
cat al yS|Os to gi ve conpounds of Fornmula (1). Schene 9

Alternatively, compounds of Formula (I) wherein R1 =
halogen can be prepared as shown in Scheme 10. Reaction of
an aminoacetonitrile salt 20, described in Scheme 4, with
an oxalyl halide ester 30, gives the corresponding amide

15 31, which can be converted to the corresponding imidate
salt 32 in the presence of an acid such as HCl and an
alcohol where R’ is a protecting group which can be removed
later in the synthesis using conditions which will not
destroy the structural integrity of the molecule. Examples

20 of protecting groups which might be used include, but are
not limited to, methyl, allyl, benzyl, p-methoxybenzyl and
methoxymethyl. The imidate salt 32 can be cyclized under
treatment with a base, such as K3CO3 or Et3N to the
pyrazinedione of Formula 33. R’ can then be removed using

25 conditions appropriate for the choice of the protecting
group known to one skilled in the art (see T.W. Greene and
P.G.M. Wuts, Protecting Groups in Organic Synthesis, Wiley,
New York, 1991). Intermediate 43 can be brominated using
conditions such as Bry/HOAc or NBS to give compounds of

30 Formula 44. The bromide in compounds of Formula 44 may or
may not be displaced. If it is desired to refunctionalize
this group, it can be treated with other halides using
reagents such as NaF, KF, LiF, NaCl, KC1l, LicCl, NaI, KI or

LiI. Alternatively, the bromide can be displaced with
35 other nucleophiles such as -OR2 where R2 = C1-C3 alkyl, -

NR2RP where R® and RP are independently H or C1-C3 alkyl or
—~SR& where R& = C1-C3 alkyl. If the bromide is displaced
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20 1. H2NR3 1. H2NR3, KI 2. HA A "NH2R3 base MCN + CHR20 NC "L' R2
X'CHRRCN 2.HA 40 41 X' =Cl, Br, RBor |l RNORHNY ~-- R COCORL 11
N % oW AROAR/NORMWR NR RS YRR2NO22 A,ARL NRL Rechased29s3 |
wherein Rl = halogen and W= H2 The conpounds of Fornula (I-a) and (1)
where R1, R2 or R3 is a functional group not conpatible with the

pr ocedur es Witz \§8%02/1i52 0GE URCHENISC UHALS mayf I herietl z2e® e bisher epar ed

f rom pr egurt&fér %dMIQﬁﬁdeh%r sty | Nard W i onal ![Eﬁé @Jrrtc!i;_(%ls%é;%n% o
protecte 0
and P.G M %ﬁﬂl (%%E)t ectl n& Grohlglsfa :}ﬁesg(l anlgéj %{}é’yn?rh i's, Wley, New York,

1991); or BubBquetitisOckidiead g EbrnR%. @ul&%xﬁ@lﬁlﬁmﬁ%&r&é (l aterJ
conver si.on t the de5|r d fun tian ty usjn t andar t ho see )
s% %& ganl C Jj % Cfl a_l.ef{?r%fsﬂg‘;é gﬁ& r’{;e sknown

Mar ch, Edvanced em stry,
to one skilled in the art of synthetic organic chemlstry

The bromide may also be converted to a nitrile by treatment
with various reagents such as, but not limited to KCN, NaCN
and ZnCN/PdLg. The resulting product 45 may be treated

10 with a halogenating reagent, such as but not limited to
POCl3z, POBr3, (COCl)z, (COBr)jp, SOCly or SOBry to form
compounds of Formula 42 as described in Scheme 7.
Subsequently, 42 may be coupled with a secondary amine of
Formula 22 to give the corresponding adduct of Formula I

15 under conditions described in Scheme 4. R1 of Formula I
may subsequently be converted to an alkyl group using
conditions described in Schemes 5 or 6 provided that R22 isg

a group other than bromide or iodide.
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Al ternatively, conpounds of Fornmula (I) wherein RL = hal ogen can be
prepared as shown in Schene 10. Reaction of an am noacetonitrile salt 20,
descri bedwpr28gterre 4, with an oxalyl halide ester 30, gPCeEAISONES493
correspondi ng am de 15 31, which can be-converted to the corresponding
imdate salt 32 in the presence of an acid such as HC1 and an al cohol
where R is a protecting group which can be renoved Ilater in the synthesis
using conditions which will not desddiymd ey structural integrity of the
nol ecul e. Exanples 20 of protecting groups which m ght be used include, but
are not limted to, nmethyl, allyl, benzyl p- met hoxybenzyl and

nmet hoxynmet hyl . The im date salt 32 can b8 cycl i zed Holder  tredt *ment with a
base, such as KBGO or & to_the pyr Q%Done ofRGtdr nul a 3 \ﬁ can then
be renoved usrjg 25 tonditi ons appr oprrzat for the choice o

protecting MNffoup known o @B skilledCG™ ¢PaFtart (see T. eEtand
P.GM Wits, otecting @goups in Organic Synthesis, WIley, York
1991). Intermédi ate 43 cdm be broni nat ed3dsi ng condi ti ons sueh as Br2/ HOAC
or NBS to give conpounds of 30 Fornula 44. The bronide in conpounds of
Formula 44 may or may not be displaced. If it is desired to
refunctionalize this group, it can be treated with ot her hal i des using
reagents such as NaF, KF, RiF, Nad, KC1, Lid, I Lil

Al ternativel W,COge bronid c 0 be 4gi rg,;ggtaced Wi t 0o Hr%&lobophr | es such
as -ORa V\/nere—Ra_’Cl C3jjal Ky ere pendently H
or Cl-C3 al kyl or = Cl-C3 aI he brom de is displaced

-74 WO 02/ 092090 PCT/ U802/|-15493 with -SRa, t he H=lesu| ting sulfide my be
oxidized to either the sulfoxide or sulfone. 1ngaddition the brom de nay
be displaced with H2S. THE resul ti ng thiol my ‘tie subsequent |y oxidi zed to
forma sulfonic acid whr ch may 5 al so be converted to the sul fonam de using

condi tions known R POR'; or
I l G
0] N™ ~O
H
44 45
- | i
HN R R _N._O
| Y
. o R®__N_O 22, base 1:[ I :
RS I f ———  RYONTNT
Az/A1 1 NN 5
2 - R ON" R RO~ (S
1
R* 2 A
| a2 Y,
I R
wherein
R!= halogen or alkyl and
W= H,
5

Intermediates wherein compound 22 is indoline or
substituted indoline are well known in the art and/or
synthesized by methods well known to one skilled in the
art. For example, US 6,245,769, issued 6/12/2001, herein

10 incorporated by reference, discloses examples of

substituted indolines and the syntheses thereof.
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to one skilled in the art of synthetic organic chem stry. The brom de may
al so be converted to a nitrile by treatnent wth various reagents such as,
but not Iwoiokeskob@ KCN, NaCN and ZnCN PdL4. The resul ti ng@cprusduci49zt5 may
be treated 10 with a hal ogenating reagent, such as but not limted to

POC13, POBr 3, 2,_.S0C12 or_SBr2 to form conpounds of

Formul a 42 as d%%%@%#%%r%ﬁm%f“m%%d@mw Y 2 7RyHbe cdupPRd with
a secondarip AP NePlas ROl @rd%ed 019 ¥ dhe fprr%poa&%ﬁgp agduct of
Formula 1 15 under conditiaons described in Schene Formula | may

subsequent |SFHE Tshvs st abo Séiﬁ*élﬂ@l4'g@]€ﬂfb‘-’%‘sa Y CRPRERObriceRdeer i bed in
Schemes 5 Oi’reﬁatm’d)w\rldﬂﬂ ritlledBa Iss Sud G, Gherndhar R oad deo ain i odi de

-75 WO (Q2/ 092090, PCT/ SO /.1549 Schene 10 HG . NH2+ X NR

N O NG D G G PR T i 2% PTAEF AR 100 BICHE o
__C KZCO@GtH¢deEﬂHSmd¥Hmr@ﬁZPdWEESiﬁmr¢yaﬂ1dé()&1Hy1éﬁfrﬂbsfa R3 PCR13

or Br NO Egﬁkﬂﬂézgéfﬂé)&éxgiQéﬁl(%J%éa(%§&é8x1des in an organic

solvent to give product 47. Reduction of the nitro group

of 47 can be achieved with reagents such as, but not
10 1limited to Hy/Pd/C, SnCly:-2H90 or iron catalysts

(preferably Hy/Pd/C) in an organic solvent appropriate for

the chosen reaction conditions to give aminophenol 48. The
resultant product 48 can be treated with a base such as,
but not limited to alkali metal carbonates, alkali metal

15 alkoxides or alkali metal hexamethyldisilazide bases
(preferably K9CO3) and dibromoethane in an organic solvent
such as acetone, acetonitrile, tetrahydrofuran, dioxane or
DMF to form compounds of formula 49. These products can be
treated with halogenating reagents such as, but not limited

20 to pyridinium tribromide, N-bromosuccinimide, bromine, N-
chlorosuccinimide, iodine, or iodine monobromide to give
the corresponding halogenated products of formula 22. If
desired, the halogen group at R may be refunctionalized by

treatment with reagents such as but not limited to
25 ZnCN/PdLg to form an aryl cyanide or ROH and Pd(OAc)s/L or

Ni(COD)y/L to form an aryl ether. R® may also be converted

to an alkyl group by protection of the aniline nitrogen

with a Boc group, treatment of the Boc protected product

with n-BulLi or similar bases followed by addition of an
30 alkylating agent such as methyl iodide and removal of the

Boc group to form compounds of formula 22.
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HH 44 45 R3 R RRa NO 5 HNY Ra NO 22, base WRL RN NAY 2 A 1/\ X1
522 =RNRRR4E A2 AL 42 R4 wherein RL = halogen or alkyl and WH2 5

| nt er mediwOag/09d0er ei n conpound 22 is indoline or substiteCcedSongabi ne are
wel |l known in the art and/or synthesized by methods well known to one
skilled in the art. For exanple, US 6,245,769, issued 6/12/2001, herein 10
i ncor porated by reference, discloses exanples of substituted indolines and
t he syntheses thereof. -76 WO 02/ 092888n&CT{USO2/ 15493 I nternedi ates of
conpound 22 where Y = -OCH2- can be prepared as illustrated in Schene 11.
An appropriatgostarting materi al h as 4-fluoro-2npiLtrophenol can be
treated with Quclgpphiles such as,]| byt not Iimted o0 a5 al kali netal

al koxi de sugh a5 sodi unf Mot assigmef i t KEefth netfiox{de, sodium or

pot assi um ci irde, al kgbseaHil des,A2 halide salts or ALl i netal hydroxides
in an organicl solvent to give pr\o@uct 47. Reductiom,of the nitro group of
47 can be achfeved with reagents &uch as, but not PO limited to H2/ Pd/ C,
SnCl12. 2H20 or aéron catal ysts (pr%t erably Hz2/ Pd/ C) i4£1 an organi c sol vent

appropriate for W
HNY HN—
Y

base N NO halogenating X st

BrCH,CH,Br A2 _A! reagent A2 A
solvent h h
R* R?
49 22

wherein
W =H,, Y=-OCHs-

Various analogs synthesized using Schemes 1-11 are
listed in the Tables below; as well as compounds

envisioned by the invention.
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the chosen reaction conditions to give am nophenol 48. The resultant
product 48 can be treated with a base such as, but not limted to alkal
met al carwomane®go al kal i nmetal 15 al koxi des or al kali net CT/US02/15493
hexanet hyl di si | azi de bases (preferably K2CO3) and di bronoet hane in an
organi ¢ solvent such as acetone, acetonitrile, tetrahydrofuran, dioxane or
DMF to form conpounds of formula 49. These products can be treated with
hal ogenating reagents such as, but nofljdrited 20 to pyridiniumtribrom de,
N br onosucci ni m de, brom ne, N chl orosuccini mde, iodine, or iodine
nonobrom de to give the correspondi ng hal ogenated products of fornula 22.
If desired, the halogen group at RS ma refunctionalized by treatnent
W th reagents such as but not |imtedy 25, ZnCN/ PdL4 to forman aryl
cyani de or ROH and Pd(OAc)2/L or N RL to forman aryl ether. R5 may
al so be converted to an al kyl group rotection of the aniline nitrogen
with a Boc group, treatnment of the Boc pridtgcted product wth n-BuLi or
simlar bases followed by addition oR> 307al kyl ati ng agent such as net hyl
i odi de and renoval of the Boc group to m conpounds of formula 22. -77
WO 02/ 092090 PCT/ US02/ 15493 Schenme 11 N2 NO2 NH2 OH RAM ( OH [Red] OH 2
1 gYq solvent A2~A1 A2YAlL F R4 R4 46 44448 , - 4HN ) HN base O
halogen%}ing R5 Il f Y BrCH2CH2Br A q reagent A2 Al solvent R4 T.

Ex.# |X R3 R2 rR% R®> |[Mp °C

1 N CHEt) H cl cl |116-117
2 N CHEtp cl cl Ccl |} 132-134
3 N CHEt2 Br cl Ccl |136-138
4 N CHEt T cl cl

5 N CHEE2 CN cl. Cl | 163-165
6 N CHEt2 CHO cl cl |182-184
7 N CHEt2 CH20H cl ¢l | 150-152
8 N CHEtg CHoOMe cl cl

9 N CHEt2 COMe cl cl

10 N CHEt2 CHNOMe cl cl

11 N CHEtp OMe cl cl

12 N CHEtZ SMe cl cl

13 N CHEt2 SOMe cl c1

14 N CHEtp S0gMe cl Cl

15 N CHEtp COgMe cl cl

16 N CHEt2 CONHMe cl cl

17 N CHEt CONMe cl cl

17a N CHEt NO2 clL c1

176 | N CHEt RN W c1 |c1
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49 22 wherein W H2, Y=-OCH2- 5 Various anal ogs synt hesi zed usi ng Schenes
1-11 are listed in the Tables bel ow, as well as conpounds envisioned by
t he i nverwD®n/092098 WO 02/ 092090 PCT/ US02/ 15493 Tabl e 1 NPRI/USK2/1H23 - Al N
N RB R4 5 Ex.# X RA RS MMC1NCHEt2 HAO d 116-117 2 NCHEt2 C

]

a d 132- }:34—3N s? +2Br—a—Cc—3136138—4 N-CHRt 21+—-&—g—5N-CHEt2 CN
c d 163-165 6 ngﬂ_tZ QHO_G CIjé?Z-;84I Y#N “1532 CHZQﬁ Q 9 £§0-152
8 N CHEt 2 CH2OVETC O 9 N CHRErZ COve O O 10 NjCHErZ-CANOVEC—CI—{ 11 N
CHEt2 OV O ci |12 N|CHEt2 SMe O | 13 NCHEt2(SOWw I L 14 N CHEt 2
So2Me d Cf 15 N CHE{2 C02Me O O "N\

17¢ N CHEL \ cl cl

N=—N
17d | N CHEtQ H2C—N, P c1 c1
__/

18 N CHEt (CH2O0Me) H cl ci

19 N CHEt (CH0Me) cl cl ci

20 N CHEt (CHpOMe) Br cl cl

21 N CHEt (CH20Me) I ' c1 |c1

22 N CHEt (CHO0Me) CN cl cl

23 N CHEL (CH2O0Me) CHO cl cl

24 N CHEt (CH0Me) CH9O0H c1 cl

25 N CHEt (CHpOMe) CH0Me c1 c1

26 N CHEt (CHp0Me) OMe cl ci

| 27 N CHEt (CH20Me) COMe cl cl

28 N CHEt (CHp0Me) CHNOMe cl cl

29 N CHEt (CH0Me) SMe cl cl

30 N CHEt (CHp0Me) SOMe cl cl

31 N CHEt (CHp0Me) SOpMe cl cl

32 N CHEt (CH0Me) COgMe cl cl

33 N CHEt (CH20Me) CONHMe cl cl

34 N CHEt (CHpOMe) CONMe> cl cl

35 N CHEt (CH4O0Me) H c1 c1l

36 N CHEt (C2H4Ome) COMe cl c1

37 N . CHEt (C2HgqOme) CHNOMe cl cl

38 N CHEt (C2H4Ome) | c1 c1 cl

30 N CHEt (C2H4Ome) | Br cl cl
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16 NCHEt2 CONHVve O C1 17 N CHEt2 CONMe2 O C
-'r~~NCd d N=N-79 WD 02/092090 PCT/ US02/ 15493 H2C

d Cl 18 NPCHES(ZHEM) H O

17b N CHEt2 HZC--"N-"

17c N CHEwD o2lo920p0 N=N CHEt2 17d N 2 H20 \ |

17a N CHEt2 N0O2 O G

a 19 N CHEt(CHZCNb) C ClL CL 20 NCHEt(CH2OW) Br d C1 21 N
CHEt ( CH2O0VE) 22— N-CHEH-CH2OVe)—EN—E—C—R3—N-CHEH-CH2OME)
Cl 24 N CI-1E1,to( CH: @VE) CHEOHC o) P5 N CHEt(CHZO\/b&l CHeeve |C1 C1 26| N
CHEt (CH2OME) OVE [T CTIf 27 N CHET ( CHZOVE) COvE U 2B N CHEr{CH2OWR)
CHNOVe C (41 29 [N CHEtYPEHSONBY™SMel @ O 30 N CHEtY CH2OMWe) sone O (C1
N CHEt (CH2QOWe) SO02Me €1 _C1 32 N CHEt (CH2OWe) CO2Me C1 C1 B3 N
CHEt ( CH2OVBYA2CoNiMe 1 Bt (BF 4Rf“?z‘HE? POVE)  CONMERSR] (81 85 N
Sae o L SaamNati e, S B el

44 N CHEt(C2H4OMe) CHp0Me c1 c1

45 N CHEt (C2H4OMe) | ¢ (Me)NOMe clL c1

46 N CHEt (C2H4OMe) [ oMe cl cl

47 N CHEt (C2H40Me) | gMe cl c1l

48 N CHEt (C2H40Me) | soMe cl c1

49 N CHEt (CgH4O0Me) | SOoMe c1 c1

50 N CHEt (CoH40Me) | COpMe c1 c1

51 N CHEt (C2H40Me) | CONHMe cl cl

52 N CHEt (CoH4O0Me) | CONMep cl c1

53 N CHEt2 H OMe |cC1

54 N CHEt) COMe OMe |cCl

55 N CHEt? CHNOMe OMe |cC1

56 N CHEtD cl OMe |C1

57 N CHEt2 Br OMe |cC1

58 N CHEt2 I OMe |Cl

59 N CHEt2 CN OMe |Cl |189-190

60 N CHEt2 CHO OMe [c1 |178-179

61 N CHEt2 CH20H OMe |cCl

62 N CHEt2 CH2OMe OMe |c1

63 N CHEt2 OMe OMe |cC1

64 N CHEt2 SMe OMe |Cl

65 N CHEt2 SOMe OMe |cC1

66 N CHEt2 502Me oMe |cC1

67 N CHEt2 COzMe OMe |C1

68 N CHEt2 CONHMe OMe |Cl1

69 N CHEt2 CONMe2 OMe |cC1
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-80 WD 02/ 092090 PCT/US02/ 15493 40 N CHEt(C2H4One) i O O 41 N
CHEt (C2H4OTe) CN O O 42 N CHEt(C2H4Ome) CHO O O 43 N CHEt (C2H4Oe)
CH2OH O VED 0241%20b0 CHEt (C2HAOME) CH2OMe O O 45 N CHEt ( CREA@e)/133ME) NOVE

C d 46 N CHEt(C2H4Owe) Ov O C 47 N CHEt (C2H4AOW) SMe O C 48 N
CJ-lEt(CZFMO\b}——SG%fE C—E—49-N-CHEH-C2HAOME—SO2Me - O—CE—58-—N
CHEt(CZH4CJ\zbao OOZI\{@ d c@iEt(BﬂzohdemEt(HCZI—MOVb) CO\IH‘\/QM,Q eh 52 N
CHEt (C2HAOME)CONvVEZ ¢ A NCHEt2COve—Ove—(l 55
N CHEt 2 CHNCMe Oven O | GBEENCICHEeD? CllcGie G 57 N Chie2(Br QM G 58N
CHEt2 | OwW d 59 NCHEt2 CN Ow O |189-190 60 N CHEt2|CHO|Ow O 1I78-179
61 N CHEt2 |CFR0oH |Ove QI°H6s (NI29Met 2 cavove Ove O 6SMl CREtd OMe Ove ¢ 64
N CHEt 2 SMe| Ove ( 65 %Eﬂ@%mw O d 66 N CHEt2 802 OV O 67 N
CHEt 2 C02 N g , HETOMe O 69 N[ P¥E pCEONME2 Qve Ol - 81
WO 02/ 0920 07fCT/ L1{§02/ 1€ﬁﬁ%'\BClLIZOMe) I OMe cl 150-152

75 N CHEt (CHpOMe) CN OMe |Cl |182-183

76 N CHEt (CHpOMe) CHO OMe |cC1l |150-153

77 N CHEt (CH20Me) CH20H oMe |[c1 |148-150

78 N CHEt (CHyOMe) CHoOMe OMe cl

79 N CHEt (CHz0Me) OMe OMe | cC1

80 N CHEt (CH20Me) SMe oMe |cC1

81 N CHEt (CH20Me) SOMe OMe |c1

82 N CHEt (CHpOMe) SOpMe OMe cl

83 N CHEt (CHp0Me) COgMe OMe ci

84 N CHEt (CH0Me) CONHEMe OoMe |cC1

85 N CHEt (éHzOMe) CONMe2 OMe cl

86 N CHEt (CoHq0Me) H OMe |cC1

87 N CHEt (C2H40Me) COMe oMe |c1

88 N CHEt (C2HyOMe) CHNOMe OMe cl

89 N CHEt (C2Hy OMe) cl OMe |c1

90 N CHEt (C2HqOMe) Br OMe |c1

91 N CHEtL (C2H4ONMe) I OMe |cCl |127-129

92 N CHEt (C2Hyp0Me) CN OMe {cCl |137-139

93 N CHEt (C2H4O0Me) CHO OMe |Cl |125-128

94 N CHEt (C2H40Me) CH0H OMe | cl 110-113

95 N CHEt (CoH40Me) CHo0Me OMe cl

96 N CHEt (C2H4OMe) OMe oMe |c1

97 N CHEt (C2H40Me) SMe oMe | c1

98 N CHEt (C2H4O0Me) SOMe OoMe | c1

99 N CHEt (C2H40Me) SOgMe OMe cl1
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70 N CHEt (CH2OME) H OVe O 71 N CHEt (CH2OMB) COMe Ove O 72 N CHEt (CH2OWe)
d Ove O 73 N CHEt (CH2OMB) Br Ove O 74 N CHEt (CH2OMB) | Ove O 150- 152
75 N CHEtwGH2@xeyo CN OMe O 182-183 76 N CHEt (CH20OMe) CHOCOMSOZIS4450- 153
77 N CHEt (CH2OME) OH2OH OV O 148- 150 78 N CHEt(CHZOVE) CHZOVE Ove d 79

N CHEt ( CH2 Givie)y—EOe—CivieT € § cH2 OVe)
sone Ove d| 182 N 1CHEt m«n@wmz p C 2 ) OOZI\/e Oove d
84 N CHEt (QFZOVE)[ CONHVE _OVE C 5N CHEL { CHZOVE) 2 E O 86 N
CHEt (C2HAOME}OIH ave d C@F(RPP@QE?’( C>Hm@r@ COVe Oveo®d |88 N CHEt (C2H4OWR)
CHNOWwVe Owe | 89 N CH é%%glﬁ%{ﬁ% d 90 N CHEt ( 32H4(]\/E) Br Ow C
91 N CHEt (GA¥aue)Y 1 ¢ bal “GHN crEt (coHneiR) a 1374139
93 N CHEt ( C Owve),, CHO &k Cl  125-12 94 N CHEt(C:’EMC]\/l }:*CHZC]—I Oowve d
110-113 95N C.'—‘.Lt12€2. "”‘"‘\2 CH2OMe—OMe—C—96—N-CHEH- 2 Hit GV OMVe—OVe—( 97
N CHEt (C2HAQWR) SMe O\IBCP@tz 98 N Cl-lﬁjbﬁgl-MOVE) SO\A,MQVE e |99 N
CHEt (C2H4 TS0V O C——=82—"WO ELI 092090—PCTUS02/-15493 T 100N
CHEt ( C2HAONE)05COZ2NE OMECHEE2101 N CHEt{mEMd4 OVve) CC]\I—IME ove1d

106 N CHEt2 cl Me cl

107 N CHEt2 Br Me cl

108 N CHEt) I Me cl 115-116

109 N CHEt2 CN Me cl 155~157

110 N CHEt? CHO Me cl 155~156

111 N CHEty . CH0H Me cl

112 N CHEt2 CHp0Me Me cl

113 N CHEt2 OMe Me cl

114 N CHEt) SMe Me cl

118 N CHEt2 SOMe Me cl

116 N CHEt SO2Me Me Cc1

117 N CHEt2 CO2Me Me cl

118 N CHEt) CONHMe Me cl

119 N CHEt2 CONMe2 Me cl

120 N CHEtL (CH20Me) H Me cl

121 ‘N CHEt (CHp0Me) COMe Me cl

122 N CHEt (CH,OMe) CHNOMe Me cl

123 N CHEt (CH20Me) cl Me cl

124 N CHEt (CH20Me) Br Me cl

125 N CHEt (CH20Me) I Me cl 135-138

126 N CHEt (CHpOMe) CN Me c1 135-138

127 N CHEt (CH2OMe) CHO Me cl 134-136

128 N CHEt (CHp0Me) CH20H Me cl

129 N CHEt (CHpOMe) CH2OMe Me cl
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102 N CHEt (C2HAOWe) CONME2 Owve C

G 105 N CHEt2 CHNOWw M O 106 N
108 N CHBw® ok/od#eoCl 115-116 109 N CHEt2 CN Me C 155- 157 PCTAGOMIGEREt 2 CHO
Me C 155-156 111 N CHEt2 CH2OH Me O 112 N CHEt2 CHNOWe Me 113 N

CHEt2 d M O

103 NCHEt2 H M C

104

N CHEt2 COMe Me

107 N CHEt2 Br Me C

CHEt 2 Ove Me—€E— 2—5&:@—%0 ++6—N CHEt 2
S02Me Me dl 13d417| N CHECREQUZHeMNE (Jomell8 N CHEt 2 |GRNHNB-IMe| G 119 N CHEt 2
CONME2 Me TZ0 N T(CHZOVE) H CI—IZT N CHET (CHZOVE) COVE Me
122 N CHEt ( CHROWEY CH C (E20e) 1213sM9 CHEL (CH2OMEMeC IME d 124 N
CHEt (CH2OMe) Br Me CI %% J%I:%GC;I t(CI-ZOVE) I Me O 135- lﬁgp 1p6 N_
CHEt ( CH2OMR)-3 6N ME 3E- N¥EEL (CH2 Qve) Id1134-136 |128 N
G (GEON) 200 G120 5 0 GRA) CIOW 1 G B 1O 2l 0o
132 N CHEt | GhOVBY, SOfenbe @ ondh33 gt ( CH2OVE) 5@2]\7&\&;0” o

135 N CHEt (CH20Me) CONHMe Me cl

136 N CHEt (CHpOMe) CONMe? Me c1

137 N CHEt (CoH40Me) | g Me cl

138 | N CHEt (C2HqOMe) | coMe Me |cl

139 N CHEt (C2H4q0Me) CHNOMe Me cl

140 N CHEt (CgH4O0Me) | c1 Me cl

141 N CHEt (CoH4OMe) | Br Me c1

142 N CHEt (CoHqOMe) |1 Me Ccl |99-100

143 N CHEt (C2HyqOMe) CN Me ¢l | Amorphous

144 N CHEE (C2H4OMe) CHO Me Cl | Amorphous

145 N CHEt (CpH40Me) | CHpOH Me c1

146 N CHEt (CpH40Me) C {Me) NOMe Me cl

147 N CHEt (CpH40Me) | CHpOMe Me c1

148 N CHEt (C2H4O0Me) | oMe Me cl

149 N CHEt (C2H40Me) SMe Me cl

150 N CHEt (CpH4O0Me) | sOMe Me cl

151 N CHEt (CgH4OMe) | SOoMe Me c1

152 N CHEt (C2H40Me) | COgMe Me cl

153 N CHEt (C2H4O0Me) | coNHMe Me cl

154 N CHEt (C2H40Me) CONMe> Me cl

155 CH CHEt2 H cl cl

156 CH CHEt2 COMe cl cl

157 CH CHEt2 CHNOMe cl cl

158 CH CHEt2 cl cl c1

159 CH CHEt2 Br cl cl

-84 -



134 N CHEt (CH2OME) CO2Me Me O
CHEt (CH2OME) CONHe2 Me O
come Me GNVO 028%0b) CHEt (C2H4OME) CHNOMVE Me C

141 N CHEt (C2HAOME) Br

Ve O 142 N CHEt (C2HAOME) |

135 N CHEt (CH2OME) CONHMVE Me O
137 N CHEt (C2H4OVE) H Me O
140 N CHEt ( @2HAGMY)54@ Me Cl

136 N
138 N CHEt ( C2H4OVE)

Me C 99-100 143 N

CHEt ( CZH4AOVE)—ENvEe—CHAnorphous—H44N-CHEH(C2H4 JOusS
145 N CHEt (IC2é6¢4OVedn CHR2OHEtE C 146 |N CHEt (C2HAOWR) cC( MeChONEe Me O 147 N
CHEt (C2H4AOVE) CHZOVE O 148 N CHEI (CZHR4OVE) OV Ve O 149 N
CHEt (C2HAOMRY6ISMe| B (] CHEFBO N CHEt ( CRH4AOME) SOWe e1a [ca5] N
CI-lEt(CZI—l4C]\/la}r S02Me e gﬁt 152 N CI-lIEé{CZI—MOVE) CO2Me Me|C 153 N
CHEt ( C2HAOMeY® M 2 154 N CHEFPCOHAQWR) NEE2 MELC] 155 CH CHEt 2
Hd d 156 &}1c 2 Cg%ﬁ a d 1‘%H CHEt 2 CHN{ d 9 158 CH CHEt 2
a ada d 1\}3 cH =2 2" cl 84— WD-02/ 092090 "'SSJ 5493. 160 |CH
CHEt2 | Cl [Jg4l61 &:H CHEtEZZCN Cl d c@z@'m& CHEt 2 Cl.¢ 163 CH CHEt 2
CH2OH C1 O 162 o~ CHPEvE—CH 61 65—EH-CHER>—ENvE—E 6

165 CH CHEty OMe cl c1

166 CH CHEt) SMe cl c1

167 CH CHEE2 SOMe cl cl

168 CH CHEt) S02Me c1 cl

169 CH CHEt2 CO2Me cl Cc1l

170 CH CHEtg CONHMe cl cl

171 cH CHEt2 CONMe) c1 cl

172 cH CHEt (CH20Me) u cl cl

173 CH CHEt (CH0Me) COMe c1 cl

174 CH CHEL (CHpOMe) CHNOMe cl cl

175 CH CHEt (CH2OMe) cl Ccl cl

176 CH CHEt (CHpOMe) Br Ccl cl

177 CH CHEt (CH2O0Me) I Ccl cl

178 CH CHEt (CH2O0Me) CN Ccl Cl

179 CH CHEt (CH20Me) CHO cl ox}

180 CH CHEt (CHoOMe) CHpO0H cl c1

181 CH CHEt (CH20OMe) CH20Me cl c1

182 CH CHEt (CH20Me) OMe cl cl

183 CH CHEt (CH20Me) SMe cl cl

184 CH CHEt (CH20Me) SOMe cl cl

185 CH CHEt (CHp0Me) SOoMe C1l C1

186 cH CHEt (CHoOMe) COpMe cl Cl

187 CH CHEt (CHp0Me) CONHMe c1 c1

188 CH CHEt (CHpOMe) CONMejp Ccl cl

189 CH CHEt (C2H40Me) H Ccl ci
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166 CH CHEt2 SMe O O 167 CH CHEt2 SOMe O C 168 CH CHEt2 S02Me Cl O
169 CH CHEt2 CO2Me G O 170 CH CHEt2 CONHMe G O 171 CH CHEt2 CONMe2 O
d 172 GMOGRIEO0BH2OME) H O O 173 CH CHEt (CH2OME) COME PCI/USH2/156931 CH
CHEt (CH2OMe) CHNOMe C° O 175 CH CHEt(CH2owe) O d O 176 CH

CHEt ( CH2OME—Br eT—t+—eHeHE(eiReve)y—+—e—a+—18—eH-eHEHCH2OME)  CN
a a 179 @brbCH QCI—L!@N@)(CQH@@) Al comt80 CH CHEt(CajZOIVQ)l GH20H d d| 181
CH CHEt (CHZOVE) TH2OWE C— T 182 QH CHEr(CHZOVE) [OVE OI T 183 CH
CHEt(CHZOVEe)wSI\/E Ci Cl CHEQU2ELPNEPIE: |((@eme) SOVe ClelCl | @i85] CH CHEt ( GH20Me)
So02Mve C Cf  186| CH CiHEt 20Ve) CO2Me G O 187 |CH CHEt (GH2OWe) CONHWe C
C 188 CH| &Rt ( i “E 1C1 189 CH CHEt (IHANE) HdA d -85 WO
B R e
CHEt (C2HAOMg),. Br (&, C CHﬁ.tQ(bz@h‘bl\@)‘lEt (1C2H4C]VE) | C1 Qll 19C'S_L CH CHEt (C2HAOWR)
CN d d Io6—CtHEeHEA(C2HOVE—CHO 197 CH-GHEHG2HHEE Cl C1

195 CH CHEt (C2H40Me) | cN cl cl

196 CH CHEt (C2H40Me) | cHO cl cl

197 CH CHEt (C2H40Me) CH20H cl c1l

198 CH CHEt (C2H4O0Me) C (Me) NOMe cl cl

199 CH CHEt (CpH40Me) | CHpOMe c1 cl

200 CH CHEt (C2HqO0Me) [ OMe cl cl

201 CH CHEt (C2H40Me) SMe cl cl

202 CH CHEt (C2H40Me) | sOMe cl cl

203 CH CHEt (C2H40Me) S02Me cl cl

204 CH CHEt (C2H40Me) | COgMe cl cl

205 CH CHEt (C2H40Me) | cONHMe cl cl

206 CH CHEt (CoH4O0Me) CONMe2 cl cl

207 CH CHEt (CH20Me) COMe OMe |C1

208 CH CHEt (CH20Me) CHNOMe oMe |cl

209 CH CHEEL (CHp0Me) cl OMe |cC1

210 CH CHEt (CH20Me) Br OMe |cCl

211 CH CHEt (CH20Me) I OMe |C1

212 CH CHEt (CH20Me) CN OMe |C1

213 CH CHEt (CH20Me) CHO OMe |C1

214 CH CHEt (CH20Me) CH20H OMe |Cl

215 CH CHEt (CH0Me) CHpOMe oMe |cl

216 CH CHEt (CHO0Me) OMe oMe |cC1

217 CH CHEt (CHp0Me) SMe OMe |C1

218 CH CHEt (CH20Me) SOMe OMe |C1

219 CH CHEt (CH20Me) SOgMe oMe |c1
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198 CH CHEt (C2H4OME) C(Me)NOMVE O O

199 CH CHEt (C2H4OME) CH20Me O C

200 CH CHEt (C2H4Ove) OW O d 201 CH CHEt (C2H4OW) SMe= d d 202 CH
CHEt (C2HMDBR/OSOMe CI C 203 CH CHEt (C2HAOWVE) S02Me Cl1 ClpCTABA2/(H93
CHEt (C2H4OWve) CO2Me C O 205 CH CHEt (C2H4OWe) CONHVE C1 O 206 CH
CHEt ( C2ZHAOVE)—CaNMe2Z—g—C—260+—CH-GHEHCH2 OV ) —COMe—OVp—C——208-CH-
CHEt ( CH20Me) 2£3HNOMey OMVecidEt (c281eCH CldebiH20Me) C @p{g (]Cl 210 CH
CHEt (CH2OMe)Br QVe T[T 21T CH CHREr((CH20ME) T Ove— €212 CHCHEt(CH2DVe)
CN Owve Cd P33 CH GHEt | €FEOMEOMEHO (en@le 214 CH Chilt (Cld20Me) CH2OH Ove C
215 CH CHEt | CH20Me) CHNOMe OVve C 216 CH CHEt (CH20Me) Qv a  ZI{ CH
CHEt (CH2OMe) 28\e e S5 8t (EPAve)  SOVe OKe O ©121l9 CH
CHEt ( CH2OWe . Owve - 2/ 092090 PCT/ USD2/ 15493 |220 CH
CHEt ( CH2OVE})> c %Et'ﬁgg‘?@}ggcu Y CHROME)  CONHIMBMENE O | 222 o
CHEt ( CH2Owe Bc;ﬁt(c@;&%mg-l (:I;lg;ﬂ C2H4C]VE) H (CA 224 CH
CHEt (C2H4 2 25— CH-CHE-E2H4OV NOVe—OvVE—d——226—CH-
CHEt ( C2HAOMB) 20l |Qivk c1cHE22c72r@dMa4Et (CERbMOVE) Br OMeud | 228 CH
CHEt (C2HAOME) T QVE T 229 CH CHEr(CZrgOveE) CN OvE C

226 CH CHEt (C2H40Me) cl OMe |cCl

227 CH CHEL (C2H4O0Me) Br OoMe | cCl1

228 CH CHEt (CpH40Me) I OMe |cC1

229 CH CHEt (C2H40NMe) CN oMe | ci1

230 CH CHEt {CH40Me) CHO OMe cl

231 CH CHEt (C2H4OMe) CHpOH OMe Ccl

232 CH CHEL (C2HygOMe) CHoOMe OMe cl

233 CH CHEt (C2H40Me) OMe OMe |cCl1

234 CH CHEt (C2H40Me) SMe oMe |cC1

235 CH CHEt (C2H4q0Me) SOMe OMe cl

236 CH CHEt (CoH40Me) SO02Me OMe cl

237 CH CHEt (CpH40Me) CO2Me oMe | C1

238 CH CHEt (C2H40NMe) CONHMe oMe |cCl

239 CH CHEt (C2H40Me) CONMe2 OMe cl

240 CH CHEt2 H OMe cl

241 CH CHEt2 COMe OMe | C1

242 CH CHEt2 CHNOMe OMe cl

243 CH CHEt2 cl OMe cl

244 CH CHEt Br OMe cl

245 |cm | CHEty I oMe |ci

246 CH CHEt2 CN OMe |cC1

247 CH CHEt2 CHO OMe cl

248 CH CHEt2 CH20H OMe cl

249 CH CHEt2 CHoOMe OMe cl

-87-



230 CH CHEt (C2H4OME) CHO OWve Ol
CHEt (C2H4OMVE) CHNOMVE Ove O
CHEt ( C2HA@bkR/0Rlok0 OV C

CHEt (C2H40ME) SO02Me OMe O

T .. 2\

. laVa¥al £ 1

LI (O M

231 CH CHEt (C2H4OME) CH2OH Ove C
233 CH CHEt (C2HAOVE) OVe OVe O 234 CH
235 CH CHEt (C2H4OVE) SOMe OMe CPCTAB62/CGHO3

237 CH CHEt (C2H4AOME) CO2Me OMe O 238 CH

232 CH

CHEt ( C2ZHAOyE)—CORvE—Ove—C—239—CEH CHEL (C2H4 O SG\HVEW
CHEt2 H Ovg 26b 24% CH@HER2 COMe OV 242 CH CHfte? Oowe d {243
CH CHEt 2 Cf Owe 221CHCHEF2 BrifOw O 245 CHETR T OVE T 246 CH
CHEt 2 ON OyEe58| |Z&7 QIS"EREt 2 CHO OVBMaD 248 CH CHEM<2 CEPOH OV O 249 CH
T R R S R
CONG2 O (&5 S0Ee il S Eb2 No2- oMb B 256hCH QLS PNEFREHRCHECIE) D OV
d  256c Chlo6HEt 2 NO2QHEEMe O 25[céeCHEL 2 H Me| Gle 1258 H CHEt 2 COVe Me
° 255 CH CHEtp CONHMe OMe |C1

256 CH CHEt) CONMe2 OMe |cC1

256a | CH CHEt?2 NO2 OMe |C1L

256b | CH CHEt) NCO2CH2CH(CH3)2 |oMe |cCL

256c | CH CHEt2 NO2CH3 OMe jC1

257 CH CHEt H Me cl

258 CH CHEt2 COMe Me cl

259 CH CHEt) CHNOMe Me cl

260 CH CHEt2 cl Me ox}

261 CH CHEt2 Br Me c1

262 CH CHEt? I Me cl

263 CH CHEt CN Me cl

264 CH CHEt) CHO Me cl

265 CH CHEt CH20H Me cl

266 CH CHEt2 CH2OMe Me cl

267 CH CHEt2 OMe Me cl

268 CH CHEt SMe Me cl

269 CH CHEt) SOMe Me cl

270 CH CHEt? S02Me Me cl

271 CH CHEt2 CO2Me Me cl

272 CH CHEt CONHMe Me cl

273 CH CHEt3 CONMe2 Me c1

274 CH CHEt (CH20Me) H Me cl

275 CH CHEt (CH2OMe) COMe Me cl

276 CH CHEt (CH2OMe) CHNOMe Me cl
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259 CH CHEt2 CHNOW M O 260 CHCHEt2 O Me O 261 CH CHEt2 Br Me C

262 CHCHEt2 | M O 263 CHCHEt2 CN M O 264 CH CHEt2 CHO M O 265 CH
CHEt 2 CHXOB obie92Bb0 266 CH CHEt 2 CH2Ove Me O 267 CH CHEt PCOWISOMES4@3 268
CH CHEt2 SMe Me C 269 CH CHEt 2 SCNb Me O 270 CH CHEt2 S02Me Me O 271

CH CHEt 2 272 CH CHEr 2 CONHvE—ve—Cl 73 CH CHE 2 CONve2 e C
274 CH CHE| @H2 y H WﬁEtﬂHQQMQ CH ©HEt (CH2OWe) QO MeclCl | 276 CH
CHEt (CH2OWR) CHNOVE Mg - 88 WO 0R/ 092090 PCT/US02/ 15493 [ 277 CH
CHEt (CH2OMBR781 RO f‘?%tkﬁﬂzaéﬁt(c%vm Br_Me O|M279 ©H CHEt (CH2OME) |
b catonFETEACHOR (Gl O, 261, SO (GRAR DN O 252 o
CI—IEt(CI—IZC]Vb)zg{r,:J:/E «.B/.E,\.CI c&x@q@&m@bﬁg‘ﬁ g—iZC]VE) SMe I\/E‘Dlg ..—?&6 CH CHEt (CH2OWe)
SOve Me d —28+¢H tCH2OVe—So2Me—ve—E—288—gH—CcHEH{-EHoMey—CSB2Me Me
289 CH|@gkiEt ( Ctiz OV rEGOMHYeNdE l cno290 CH CHEt (|GEH20Meg1 CONMe2 Me d

282 cH CHEt (CHp0Me) CHpOH Me c1

283 CH CHEt (CHpOMe) CHo0Me Me c1

284 CH CHEt (CH20Me) OMe Me cl

285 CH CHEt (CH20Me) SMe Me cl

286 CH CHEt (CH20Me) SOMe Me cl

287 CH CHEt (CH20Me) SOpMe Me c1

288 CH CHEt (CH20Me) COgMe Me cl1

289 CH CHEt (CH20Me) CONHMe Me cl

290 CH CHEt (CH20Me) CONMe3 Me c1

291 CH CHEt (C2H4OMe) | g Me cl

292 | cH CHEt (C2H4O0Me) | coMe Me cl

293 CH CHEt (CpH4O0Me) | cHNOMe Me cl

294 CH CHEE (C2H4O0Me) |1 Me cl

295 CH CHEt (C2H4OMe) | Br Me cl

296 CH CHEt (C2H40Me) I Me cl

297 CH CHEt (CoH4OMe) | cCN Me cl

298 CH CHEt (C2H4O0Me) | CHO Me cl

299 CH CHEt (CaH4OMe) | CH20H Me cl

300 CH CHEt (C2H40Me) | C(Me)NOMe Me cl

301 CH CHEt (C2H40Me) | CH2OMe Me c1

302 CH CHEt (C2H40Me) | oMe Me cl

303 CH CHEt (CpH4OMe) | gMe Me cl

304 CH CHEt (C2H40Me) | soMe Me cl

305 CH CHEt (CpH4OMe) [ SOpMe Me cl

306 CH CHEt (C2H4OMe) | COpMe Me c1
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291 CH CHEt (C2H4OME) H Me O 292 CH CHEt (C2H4OME) Come Me O 293 CH
CHEt (C2H4OME) CHNOMVE Me O 294 CH CHEt (C2H4OME) O Me O 295 CH
CHEt ( C2HA@bEROB09Me O 296 CH CHEt (C2HAOME) | Me O 297 PCHUSHEIUC2 HAOWE)

CN Me O 298 CH CHEt(CZH40Vb) CHO Me O 299 CH CHEt(CZH40Vb) CH2OH Me C
300 CH CHEt{c2H4AGH Ih\ CLMNp NoCl 301 CH {"I-ll:f{ /h\ CHNQON

\ N\ | H\.. I'VI:} I\I\JIVI/ LAA >3 A A

302 CH CHEt (@MCM@ Busivee {8l 40303 gbmgga(czmov% SM,CMe a 304 CH

la VoVl N |

ysone Ve 30 L\b&l‘HUVb‘) SO2Mve—ive SU0 T
08CO2MB1 My @Et CBROWD 02FO09R290 PCT/ USPizé 15 493 307 CH
HVE Ne O 308 CH CHET ( CZFHAOVE) 7 T 309 N
CH(nPr)Me H 1N _31CHNRBHME ) Me HEOMe O 311 N @R(cBg}Mp H Ove O | -90

WD 02/ 092090, PCT/|US02/{15493 Table 2. R3 1 R1_ f N N®| N |{R5S R4 5
310 N CH(Et)Me H OMe Ccl

311 N CH(cBu)Me H OMe Cl
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Ex.# RL R3 R4 R5 Mass Spec (M+tH) Melting point C 401 A CHEt2 A C 386
168-170C 402 O CH(cPr)Et O O 398 403 O CH(cPr)Me O O 404 C

CH( Et ) CHMOB®2@20@ 402 405 G CH(cPr)CH2OMe C C 406 O pCHUsBu)@HROVE C
Cl 407 A CH (nPr) CH2 Ove C O 408 C CH(cPr)C2H4OMe G O 409 O
CH(cBu) C2H4OMe C O 410 O CH(Et)C2H4OMe O O 416 95-97 C 411 O CHEt2
Ove O 412 G CH(cPr)Et Ove O 413 G CH(Et)CH2OMe Ove O 398 414 C
CH(cPr)Me Ove O 415 d CH(cPr)CH2OWg 9 Cl 416 O CH(cBu) CH2Ove Ove C
417 O CH(nPr)CH2OMe OMe C 418 C "CH(cPr) C2H4OMe OVe G -91 WD 02/ 092090
PCT/ US02/ 15493 419 Cl CH(cBu) C2H4OMe Ove Cl 420 O CH(Et) C2H4OVe Owve C
412 421 O CHEt2 Me O 422 O CH(cPr)ER° Me CI 423 Cl CH(Et)CH2OWe Me C
424 C CH(cPr)Me Me O 425 Cl CH(cPr 426 Cl CH(cBu)CH20Me Me
a 427 O CH(nPr)CH2OVe Me O 4%8/8% Pr)czH40|ve Me Cl

R4
5

Ex. # o1 =3 4 =5 Mass Spec (M+H3
Melting point C

401 cl CHEt) cl cl 386 R
168-170 °C

402 c1l CH(cPr)Et ciL c1 398

403 Ccl CH(cPr)Me cl Cl

404 clL CH(Et) CHp0Me cl ci 402

405 cl CH (cPr)CHp0Me cl cl

406 cl CH (cBu) CH20Me cl cl

407 c1 CH (nPr)CHpOMe Cl1 cl

408 cl CH(cPr)CyHygO0Me cl cl

409 c1 CH(cBu) C2H4OMe cl cl

410 cl CH(Et)CHq0Me cl cl e 0
95-97 °C

411 cl CHEt2 OMe (o]

412 cl CH(cPr)Et OMe cl

413 cl CH(Et)CH20Me OMe cl 398

414 Ccl CH{cPr)Me OMe cl

415 cl CH(cPr)CHz0Me OMe cl

416 cl CH(cBu) CH20Me OMe cl

417 cl CH (nPr) CH30Me OMe Cc1

418 ol CH(cPr)CoH4O0Me OMe cl
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429 Cl CH(cBu) C2H4OMe Me C

430 O CH(Et)C2H4OME Me O 431 O CHEt2 OVe Me

362 164-165 C 432 O CH(cPr)Et Ove Me 433 G CH(Et) CH2OMe OVe Me 378 434
Cl CH( cPrybm2aeone 435 CL CH(cPr)CH2OMe Ove Me 436 O CRCEBS)ZHRGME Ove
Me 437 O CH(nPr)CH2OMe OVe Me 438 O CH(cPr)C2H4OME OME Me 439 O

CH( cBu) C2H4OVE—OVR—MEe—440E—CH(-EH-G2H4OVE - OVe—Me 392441 G —CHEL 2-OMVe  Br
426 130-1B2:6C 442, CH G:ﬂﬂ&rﬁt)c@r@owﬁr 443 ofed CH(_-LEt)Cl 20Ve Ove Br 442 444
Cl CH(cPr) MOV Br 445 CH 446 CH(TBu)€H20ve—0OVe
Br -92 WO 020 092090 PCT/ USH2EWS4880MeA47 C1 ok nRr) CH2Ove2 OVe Br 448 Q1
CH(cPr)C2HAaOVe Owk Br 449 CI CH(cBu) C2HAOVE OV Br 450 CI CH(E) CZH4
OVe Br 454{ 42351 MpCEHEt 2 CFPB%2 366 137- 139 Y€ 45 Xe CH(cPr)Et C1 C1 453
Me CH( Et)CHé% | C1 454 Me CH(cPr)Me C1|Cl 455 Me CH(cPr)CH20Ow C1 C1
456 Me CH( .%mom?é c1L_c1CH W& CH(nPbr) CHS0M Cl
23 cl CH(Et)CHQ0Me Me cl
424 Ccl CH (cPr)Me Me Ccl
425 cl CH(cPr)CH20Me Me cl
426 cl CH(cBu)CH20Me Me Ccl
427 cl CH{nPr) CH0Me Me cl
428 cl CH{cPr)C2HyOMe Me cl
429 cl CH(cBu) CpHq0Me Me cl
430 cl CH(Et) C2H4ONMe Me cl
362
431 cl CHEtD OMe |Me R
164-165 C
432 cl CH(cPr)Et OMe Me
433 cl CH(Et)CH20Me OMe Me 378
434 Cc1l CH (cPr)Me OMe Me
435 cl CH (cPr) CH20Me OMe Me
436 cl CH(cBu) CH20Me OMe Me
437 cl CH(nPr) CH0Me OMe Me
438 cl CH(cPr) C2H40Me OMe Me
439 cl CH{cBu)C2H40Me OMe Me
440 cl CH(Et)CoH40Me OMe Me 392
426
441 c1 CHEt2 OMe | Br .
130-132 °C
442 Ccl CH(cPr)Et OMe Br
443 cl CH(Et) CH20Me OMe Br 442
444 Cl CH(cPr)Me OMe Br
445 cl CH(cPr)CH20Me OMe Br
446 cl CH(cBu) CH20Me OMe Br
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458 Me CH(cPr)C2H4OMe Cl1 C
CH(Et) 2H4OVE O O

459 Me CH(cBu) C2H4OMe C1 C
461 Me CHEt2 OVe Cl 462 Me CH(Et)CH2OMe OVe Cl 463

460 Me

Me CH( cPryBto2aMeoCl 464 Me CH(cPr) Me OVe Cl 465 Me CH( cPCI@SEOMIoOVE Cl

466 Me CH(cBu) CH20Me OMe Cl 467

CH (nPr) CH2 OVe OVe Cl 468 M

CH( cPr) C2H 9 fe—Ove C—470—ve—CH(Et-€2H40ve
Ove O 47[ladk CHIEtc2 Me Cl CHAFRx)NB2@H( Et ) CHi2ave Mer C1 (473 Me CH(cPr)BEt Me
C 474 Me[CH(CPTfME ME T 475 ME CH(CPr) (FZOVE[ VE CI| -93 WO 027092000
PCT/ US02/ 15448 4761Me CH(GBIFTHSEOMe O |4P2 MeBICH(nPr) CH2OVe Me O | 478
Me CI-l(cPr)CZH4C]VE Me d 4 g!% %O?%)QWOVE Me O 480 Me CH(Et)C2HAOWE
Me O 481 MACHE: 2 Cve Mo [345°5% 3874 AS¥eNel By cPHYEt Qe Me 483 Ve
466 Vo OH( bEL) G20 oo TSR B BN e oL 485 No-CH{cPr )
CHAOve O Me 366

451 Me CHEt2 ci cl 137-139 °C

452 Me CH(cPr)Et Cl cl

453 Me CH(Et)CH20Me cl cl

454 Me CH(cPr)Me cl Ccl

455 Me CH(cPr)CHyOMe c1 c1

456 Me CH (cBu) CH2OMe cl cl

457 Me CH (nPr) CHpOMe cl cl

458 Me CH(cPr)CpH40Me cl ci

459 Me CH (cBu) C3H40Me cl cl

460 Me CH(Et)CaH40Me cl cl

461 Me CHEt2 OMe cl

462 Me CH(Et)CHz0Me OMe |cC1

463 Me CH(cPr)Et oMe |[c1

464 Me CH (cPr)Me oMe |c1

465 Me CH(cPr)CH0Me OMe cl

466 Me CH (cBu) CH20Me OMe cl

467 Me CH (nPr) CHyOMe OMe cl

468 Me CH(cPr)CyH40Me OMe |cCl

469 Me CH{cBu)CaH40Me OMe |cC1l

470 Me CH(Et)C2HgOMe OMe cl

471 Me CHEt2 Me cl

472 Me CH(Et)CH0Me Me c1

473 Me CH (cPr)Et Me cl

474 Me CH(cPr)Me Me cl

475 Me CH(cPr)CHyO0Me Me cl
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489 Me CH(cBu) C2H4AOMe OMVe Me 490 Me CH(Et) C2HAOME OMVe Me 491 Me CHEt2 OMe

Br 492 Me CH(cPr)Et Ove Br 493 Me CH(Et)CH2Ove OVe Br 494 Me CH(cPr) Me
Ove Br 496 obeoxobi{ cPr) CH2OMe OVe Br 496 Me CH( cBu) CH2OVe POVHISBE/154497 Me
CH(nPr)CH2OMe OVe Br 498 Me CH(cPr)C2H4Ove Ove Br 499 Me CH(cBu) C2H4Owe
Ove Br 5060—Me—CHE)-C2HADVE—OVE—Br—561+—E-EH(E)-Me—EMe—E—368-06924—502 C
CH( Et) e qmsBr A1k 0448 | BOB-HQ) CiTHdiiet ) Me O M3 348. 1490 504 C  CH( Ht) Me
C d 372.{04Z8 -PZ WO 02{ 092090 PCT/US0Z2/ 5493 505 Br
470. 0084 5087Br CHE:2 Ove| MB(EI3BCHZ®S 507! B: CHEtL2 G| d 430.0109 5Q8 d
CH(cPr)Et |OV O B94. 1099 C589 g: &cPr)E Owe |Br 438 0570 510 C
CH( cPr ) Et Me BY 1617 SBIFTF2HYRer ) FrYel (11398, 0575 512 O
CH(cPr)Et |Br. Br 4B5. 9592 r) Et &]Ve @ _.394.1088 515 d
CHEcPrgEt i e 1% 3e0s ééﬁwg)‘lc%ju 3 2\': e i 574 Seas 827 G
CH(cPr)Et |QgoCl 3Pf. 0602 5ﬁ&t¢b2ﬂd@4apr)Et B Bl 485.9604 520 C
CH( Me) CH2OM—CH—G—388-03p 52— C—CHVe ) EH20ve Br—Br474—9285—523—
CH(Et) CH2OMe Ove PBr 442'053&3 342

481 Me €2 OMe | Me o

138-140 °C

482 Me CH(cPr)Et OMe Me

483 Me CH(Et)CHpOMe OMe Me

484 Me CH(cPr)Me OMe Me

485 Me CH (cPr) CHoOMe OMe Me

486 Me CH (cBu) CHa0Me OMe Me

487 Me CH (nPr) CHpOMe OMe Me

488 Me CH (cPr) CoH40Me OMe Me

489 Me CH (cBu) CoH4OMe OMe Me

490 Me CH (Et) C2HgOMe OMe Me

491 Me CHEt2 OMe Br

492 Me CH (cPr)Et OMe Br

493 Me CH (Et) CHz0Me oMe | Br

494 Me CH(cPr)Me OMe Br

495 Me CH(cPr)CHy0Me OMe Br

496 Me CH (cBu) CHpO0Me OMe Br

497 Me CH(nPr)CH0Me OMe Br

498 Me CH (cPr) CpHz0Me OMe Br

499 Me CH (cBu) CpH4qOMe OMe Br

500 Me CH(Et)CaH40Me OMe Br

501 cl CH(Et)Me OMe cl 368.0927

502 cl CH(Et)Me OMe Br 412.0448

503 cl CH (Et)Me OMe Me 348.1490

504 c1 CH(Et)Me cl cl 372.0428
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524 Cd CH(Et)CH20ve C d 402.0568 525 Br CH(Et)CH2Owve Ove Br 486. 0018
526 Br CH(Et)CH2Owve Ove Me 422. 1097 527 Br CH(Et)CH2OMe O d 446. 0008
529 d Crybtop@yaave Ove Br 442.0516 530 O CH(Et) CH2Ove ECTTSoA(599520
531 Br CH(Et)CH2Ove O d 446.0050 532 C CH(CH(Me)CH3)2 Ove Me 390. 1958
533 C 042'[6-126-121?1?;?—%%% 428-9899—-5347C—CHp( CH2EH2Sve)—Ove—ve——
365. 0967 bHBo C (2 CH2CHR2EVEY)Md C 388. 9924 88 C (@ Roge Br C
415. 9943 bH39 Bt CHEtZ O [ 380. IZ80 540 [T T2 Br {Ct 430. 0106 -9b WO
02/ 092090 P&I% US02/Bt5493 |SAEt2CN CHEt 2 O |@Me37[/M©910| 464 2.1Ck
(1R)-CH(cPr)Et Br |d 442.Cé: 2543 A (1S)-CQH(cPr)Et Br CI 442 0093 544 d
CH( Et ) CH2OMBY 'Ol (1BT308 10647345 O CH(Ft )P avkChive 0 546| O
CH( Et) CH20O 388. 14 Br (1R)-( t ove 489. 9534 | 548
a ((1)3)-GJN§?,Q'42<2§§ ol GePabse gm) D,%( )5%2 EEHLM&“ b6
557 O CH(cBsy Et Owve CI 4EQ\HJ¢g1¥lthTabl e 2A R -TEN N O3RN, RS R5a

510 cl CH (cPr)Et OMe Me 374.1617

511 cl CH(cPr)Et cl cl 398.0575

512 cl CH(cPr)Et Br Br 485.9592

514 cl CH(cPr)Et OMe cl 394.1088

515 c1 CH(cPr)Et OMe Br 438.0605

516 cl CH(cPr)Et OMe Me 374.1634

517 cl CH(cPr)Et cl cl 398.0602

518 cl CH(cPr)Et Br Br 485.9604

520 ci CH (Me) CH0Me cl cl 388.0358

521 cl CH (Me) CH20Me Br Br 474.9285

523 cl CH(Et)CHz0Me OMe Br 442.0532

524 cl CH(Et)CHp0Me ci Ccl 402.0568

525 Br CH(Et) CH20Me OMe Br 486.0018

526 Br CH(Et) CHa0Me OMe Me 422.1097

527 Br CH(Et) CH2O0Me cl cl 446.0008

529 cl CH(Et)CH20Me OMe Br 442.0516

530 cl CH(Et) CH20Me cl cl 402.0520

531 Br CH(Et) CH20Me cl ci 446.0050

532 cl CH(CH(Me)CH3) OMe Me 390.1958

533 cl CHp (CH2CH25Me) OMe Br 428.9899

534 cl CHp (CH2CH2SMe) OMe Me 365.0967

535 cl CHg (CH2CH2SMe) Ccl cl 388.9920

538 cl CH(Et)Me Br cl 415.9943

539 Et CHEt cl cl 380.1280

540 cl CHEt Br oal 430.0106
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R4 5 Ex.# RL R3 R4 R5 R5a Mass Spec (MrH) 513 O (1R)-CH(cPr)Et Ove O F
412.1019 519 O (1S)-CH(cPr)Et OVe O F 412.1001 522 O CH(Et)CH2OVe OMe
d F 416.W033/09%28 Br CH(Et) CH2OVe OVe O F 460. 0460 - 96 WOTARODER0D0

PCT/ US02/ 15493 Table 2B R2Z R3 .X7 O RNN R5 4 5 Ex.# RL R2 R3 R4 R5

Mass Spec —{(MHH—536—¢c IE"\;JU‘H\LEUE Ove—CH396—4259—53+c—Me—CH(eBu) Et
Ove O 422.4420 Thbie 3 RBHEd ~N R1-- , Oc1f NN RS #7.3010Ex. # R1L B R4
R5 Mass Spet  (WFH

542 cl (1R)-CH (cPr)Et Br cl 442.0102

543 c1 (18) ~CH(cPr) Bt Br cl 442.0093

544 cl CH (Et) CH20Me OMe c1 398.1064

545 cl CH (Et) CHoOMe OMe |Me 378.1604

546 cl CH(Et)CH20Me OMe CN 388.1298

547 Br (1R) -CH(Et)CHOMe | Br cl 489.9534

548 cl (18) -CH(Et)CHp0Me Br cl 446.0048

549 Br CH (Et) CH20Me OMe Me 422.1096

557 cl CH(cBu)Et oMe |cC1 480.1270

Table 2A

R3
N
H1/<// fo
N/
N
R5

R5a
R4
5
Ex.# RL R3 r4 RO R Mass Spec
(M+H)
513 cl (1R) -CH(cPr)Et OMe cl F 412.1019
519 ci (15) -CH(cPr)Et OMe Cl |F 412.1001
522 cl CH(Et)CHp0Me OMe CL |r 416.0955
528 Br CH(Et)CH20Me OMe Cl |F 460.0460
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550 A CH(Et)2 Owe Br 440.0750 551 d (1R) -CH (cPr) Et OWe Br 452.0766
552 A (1S)-CH(cPr)Et OWe Br 452.0734 553 d CH(Me)CH20Me OWe Br 442. 0557
554 Br CHybtopayd@ave OVe Br 500. 0205 555 d CH(Et)CH2Oe @/ WBo2/44863 0670
-97 WD 02/092090 PCT/US02/ 15493 Table 4 R3 ~NO RLL/NN R5 O R4 Ex.#
Rl R3 R4 R5 Mass Spec 556 Cl (1R -CH(cPr)Et Owve Br 453.0459 558 C
CH(cBu) Et Owve Br 468.0665 559 Cl CH(cBu)Et Ove O 424.1199 560 C1
(1S)-CH(cPr)Et OWe Br 454.0518 561 €1{dRgCH(Et) CH2OVe OWe Br 457.0410
562 Cl (1S)-CH(Et)CH2Ove Owe Br 458.0457 563 d (1S)-CH(Me)CH2OVe OWVe Br
444.0339 564 A CH(cBu)Et Ove H 390.1595, 565 C1 (1R)-CH(cPr)Et Ove H
376.1452 566 Br (1R)-CH(Et)CH0ve O Bﬁ 501.9992 5 Also provided herein

are pharmaceutical conpositions conp conpounds of this invention and
a pharmaceutically acceptable car g 2h are nedia 10 general ly
accepted in the art for the dellvery i ol ogically active agents to

animals, in particular, mammls. Phaégac thcally acceptable carriers are

R4
5
Ex.# rRL R R3 R4 R° Mass Spec
(M+H)
536 cl Me CH(Et) 2 OMe Cl | 396.1259
537 cl Me CH(cBu) Et OMe cl 422.1420
Table 3
,R3
v o
R I
N N
R5
R4
10
Ex.# \ 21 =3 24 5 Mass Spec
(M+H)
550 cl CH(Et)2 OMe Br 440.0750
551 cl (1R) -CH (cPr)Et OMe | Br 452.0766
552 cl (18)-CH(cPr)Et OMe | Br 452.0734
553 cl CH(Me) CH20Me OMe Br 442.0557
554 Br CH(Et)CH20Me OMe |Br 500.0205
555 cl CH(Et)CH20Me OMe Br 456.0670
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fornmul ated according to a nunber of factors well within the purview of
those of ordinary skill in the art to 15 determ ne and account for. These

i ncl ude, wotopoooo | i mtation: the type and nature of the &CTivse2agent bei ng
formul ated; the subject to which the agent-containing -98 WO 02/ 092090

PCT/ US02/ 15493 conposition is to be adm ni stered; the intended route of
admi ni stration of the conposition; afgblehd t herapeutic indication being
targeted. Pharmaceutically acceptable carriers include both aqueous and
non-aqueous liquid 5 nmedia, as well as apeariety of solid and semi-solid
dosage fornms. Such carriers can includ 'a nunber of different'

ingredients and additives in addltlon © active agent, such additional
i ngredi ents being included in the RAf _j%?lon for a variety of reasons,
e.g., stabilization 10 of the active a Nty known to those of ordinary
skill in the art. Descriptions of suhiable arnaceutlcally accept abl e
carriers, and factors involved in their ection, are found in a variety
of readily available sources, e.g., Re on's Phar maceuti cal Sci ences,
17th 15 ed., Mack Publishing Cbnpany, Eastign, PA, 1985, the contents of

whi ch are |ncorporated herein by referenc& This invention thus further
provides a nethod of treating a subject afflicted with a di sorder
characterizpd 20 By CRF oJerexpression, sudh as fhose flescri bed
her ei nabove| ®ufi ch npris £3admi ni stering t|&* he| BUbj ec¥=2ss Spéar maceut i cal

conposition vi ded_herein. Such conpositilons gener al co [ise a
therapeutica&%§—4§45&;44#;4#Hﬂﬂﬂiiﬁiﬁﬁﬂn"hrﬁWﬁ p. %Eide.x i is,

25 an anount 5§gfectkﬂe to ameliQhate, Iesserd%g |anbit €$%gggers

characteriz RF—overexpresston—Such ottt s—typteaty—conrpt+s¢ from
about 0.1 tosabout Q00 ng | caficaherconpound |pee kgcof bpdys webght of the
subject to

560 cl (18) -CH{cPr)Et OMe Br 454.0518
561 cl (1R) -CH(Et)CH20Me | OMe Br 457.0410
562 c1 (18)-CH(Et)CH20Me | OpMe Br 458.0457
563 cl | (18)-CH(Me) CH20Me | OMe Br 444.0339
564 cl CH(cBu) Et OMe |H 390.1595
565 clL (1R) -CH(cPr)Et OMe |H 376.1452
566 Br (1R) -CH(Et) CH20Me | oMe Br 501.9992

Also provided herein are pharmaceutical compositions
comprising compounds of this invention and a
pharmaceutically acceptable carrier, which are media

10 generally accepted in the art for the delivery of
biologically active agents to animals, in particular,
mammals. Pharmaceutically acceptable carriers are
formulated according to a number of factors well within
the purview of those of ordinary skill in the art to

15 determine and account for. These include, without
limitation: the type and nature of the active agent being

formulated; the subject to which the agent-containing
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whi ch the conposition is adm nistered. Therapeutically 30 effective anmounts
can be adm ni stered according to any dosing reginen satisfactory to those
of ordi naw@ ogkddoboin the art. Admnistration is, for exalpraSobys4vari ous
parenteral 35 means. Pharmaceutical conpositions suitable for parenteral
adm ni stration include various aqueous nedia such as aqueous dextrose and
sal i ne sol uEdmEPRSitgigreols -99 WP A DPOOSr ROT/ 118921 164893ed sndut e omE ar e

al so usef ul ;GRIhi St AW DF ef & AbLYLSONE bR, én&@tgﬁ?fs%a%ﬁeé@ié of the

active ingredient,, suitable stabilizing agents, an necessary, buffer
subst ances. 1R bGTiIRFHE dRFIRE e uchPRATRR Wrd G 5LY f aE@eP fm 5

sulfite, orcasctsid cimcivbe GhdtIeraGhehes Mnd MEQEXNRNE LN iq@d& Suitable
stabili zgn acgjﬁntS' al@g@; used are citric aci]gjr and.its salti, and EDTA. In
addi ti on’ %5‘? terdi "ot BT dhs Rah=oorthi TP bt e st at PSSt drsage
benzal koni ubermch! orSuwsy aetimrs orayriopyludarabhenybeando £ hdibf Bdatdanol . 10

Al ternativ rg}pﬁsg!t' 1 nj e in_solid dosage
forns, sucﬁi%gsré?c%slu , S&H{%ﬁg&@&ﬁ%gﬂﬁﬁl or&% ﬁél{l‘%{q%?%l\f%ra}%e%%’ch as
elixirs, syWups addidd/atalsisperedienrts Geind ninapbsde@sizaphde used to 15
contai n t her g iidioresdh entvante @, Sui tah] &:6ar rd & . sushup a6 it s Jipt
limted to Igct ose, starch, magnesjum stearate, stearic acid, or cellulose
deri vat1¥eLt Shf 1BHL1He RIARE, IRl b REY § Thige hpPedsary adtktk. Both
tablets andin capsulrgs. c@ede IBUGEE IOl et iasSus tpideth @l ease B oducts 20
to provide fcor %rllotlien%ous ireel ease é;f ”Etgi cat.i on ove({l a 1%(lari od of tine.
Conpr essed TABTRte Can Be Sugar - Eat il oS Aot ef t'ideksk any

unpl easant selstaticgy, wsed fiaundriot extvethieetactd &/ eréandir i evd sl dbsdom t he

at mospher e.s ffrde, A IPW SRLLEII¥E, A SILSUAI O L] - §bEA DL 1 i, the

15 ed., Mack Publishing Company, Easton, PA/ 1985, the

contents of which are incorporated herein by reference.

This invention thus further provides a method of

treating a subject afflicted with a disorder characterized

20 by CRF overexpression, such as those described
hereinabove, which comprises administering to the subject
a pharmaceutical composition provided herein. Such
compositions generally comprise a therapeutically
effective amount of a compound provided herein, that is,

25 an amount effective to ameliorate, lessen or inhibit
disorders characterized by CRF overexpression. Such
amounts typically comprise from about 0.1 to about 1000 mg
of the compound per kg of body weight of the subject to
which the composition is administered. Therapeutically

30 effective amounts can be administered according to any
dosing regimen satisfactory to those of ordinary skill in
the art. '

Administration is, for example, by various parenteral
35 means. Pharmaceutical compositions suitable for
parenteral administration include various aqueous media

such as aqueous dextrose and saline solutions; glycol
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25 gastrointestinal tract. This invention is described in the follow ng
exanpl es, which those of ordinary skill in the art will readily understand
are not |weoiokiopmyoon the invention as 30 defined in the clrarnsomwkidseh fol | ow
thereafter. Exanples Example 1 35

4- (5, 7-di.chl oro-2, 3-di hydro-| Hindol -1-yl)-6-(1-

et hyl pr opybafnapng- aeehplpyr isedute cartderad 6206092ederRPOLYUSOYtES403

Part A A éo%ﬁkbgnsgﬁuﬁlé thhl Eot%e”%EQib%y&h@&@ﬁﬂ%m&5gsuf%abm% ”gfl)

3-pentyl am ne_(5. | ) ;and di i soprop é et hyl "am ne
31.60 mol ftﬂbﬂélﬁéaﬂeagapts'f eﬁnéxlﬁnnépﬁ&ﬁ@mzx bR @ﬂlbﬁi‘ﬁtncm reaction

was 5 partphienedabetwgeagEh©AG 426 &b)s@@ﬂuﬁﬁh&@uﬂ%@t@L)so@ﬁﬂmlthe Et CAc

was was water, brin dried and ri |n vacuo ive 7 g
O ude. pRoditLE Ny cArwageaEBic ROte SHERET B gt
purlflcatlane éQlEabﬂeBstAb$mhutngnagbnkschde@-&s@ﬁrathykgmmp amm@b) 2-

ToUny | DY A 985(2adcd, Aokl and Sagdiailor gibdaldey (20, 106 i)

wer e heate yl ene glyc e reaction
m xture ma§0éatnpnsonéd Cbétﬂ@EnPE?GA@VQEGUeﬁLFU§hda@ benzRdREnis; nl) and

the 15 aqueﬁmérhaéerm@@ﬁygxt5§C%§@pyutba§59%ﬁ (308 Fh)ordshibhe: conbi ned

organi ¢ extracts were washed h watef, brinée, dried and stripped in
vacuo. 1¥he residue was chromatographed on silica gel (30% Et OAc/ hexanes,

foll owed by 50&@EégﬁatmeéapeSc@hpe@ﬁklbﬁsgbaa baeaam@ﬂd&terwﬂich 20 was

crystallized om.et her/ hexanes (2.1 q, 57% np
S hi or o- 45081 HY G B PGT 495895 aD Ry SPETRM. PRER 25, PPesTER rablets
et hyl pr opyaadi poyd2raet byl pyr lididefo2is such as elixirs, syrups,

and/or suspensions. Gelatin capsules can be used to

15 contalin the active ingredient and a suitable carrier such
as but not limited to lactose, starch, magnesium stearate,
stearic acid, or cellulose derivatives. Similar diluents
can be used to make compressed tablets. Both tablets and
capsules can be manufactured as sustained release products

20 to provide for continuous release of medication over a
period of time. Compressed tablets can be sugar-coated or
film-coated to mask any unpleasant taste, or used to
protect the active ingredients from the atmosphere, or to
allow selective disintegration of .the tablet in the

25 gastrointestinal tract.

This invention is described in the following
examples, which those of ordinary skill in the art will
readily understand are not limiting on the invention as

30 defined in the claims which follow thereafter.

Examples
Example 1

35 4-(5,7-dichloro-2,3~dihydro-1H-indol-1-y1)-6-(1-
ethylpropylamino)-2-methylpyrimidine
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4- (5, 7-dichloro-2,3-di hydro-1 Hindol -1-yl)-6-(1-

et hyl propyl am no) - 2- net hyl pyri m dine (140 ng, 0.38 mml) and

N- chl or oswoarnpapde (60 ng, 0.45 nmol) were stirred in dPgTaserompirile (5
m.) at 20 C for 20 h. The reaction 30 m xture was stripped in vacuo and the
resi due was chromat ographed on silica gel using 20% Et OAc/ hexanes to give
t he productPa;i‘cm-'orPo-Sﬁtﬂ(lsii?Ol’dl@l‘hl%J@@l@immd%ﬂnét—hylpyrlmldlne (59,

i ndol - 1-yl )z6-Acl viddil pr Lpyri 99% vyi el d) .
35 -101 WD 02/ 092090 F‘CT 802/ 15493 gawnw 48 BOmAILP 2

5- br omo- 4- (5 FERTONVHF 1 B- R |5ru?1ndcﬁl 164yl ) were heated at

et hyl pr opylmsflng -1 T&HMCDNHLI’O ditie £fdxr 7 h. The reaction was

et hyl or oby FRRSSis AT At o4, A A ) Sy i um

tribrom de thk :E&%c 3\76633 wmajied welrten stdtrared biimelr ydidi ed| axid nethiaiged 20 )
at 20 C for; ur. uench th sa urat d aqueous
10 Na2S205 l(“e@%%u R J%]dﬁé SEoH Sy SP[L}) &’? SRS & shed

W th wat er Rept ﬁ@acﬂirhoéd vairfdhastty i ppddiam Rm’cltfd-catlitmw esi due was

chromat ographed on silica gel using 20% Et OAc/ hexanes to gl ve the product,
5-brono-4- (5, 7- dichl or.o-2, 3-di hydr o-| H i ndo| - 1y|) 6-

et hyl pr@pyfpé‘lﬁtncﬁ 2 FAIMAIRA iHh AP o135 Fé?Qi)Yla“E%’éh\NQe" 4
4-(5,7- dlChbmmgigy}ﬂﬁﬂQMﬂGFGZﬁi.@QohiﬂnmkﬂJGTﬁﬂi 5,7-dichloroindoline

et hyl propyl,am n i 0do-,2- net h ri
4- (g 5 Dupzh?groq? % 3&8’%—’1 >f’ne?i‘){i dTa\% rleé’é) (‘g in ethylene glycol
et hyl pr opyl(@6&i nd.) - Zometélh)‘d pyiHearimiane, i o366 ¥ rel wamlpganmaistisgtdd red in a

(w0 phase Bekiiks Hofl &y di2Glibar'® S BCIaoH A 98-y LhdHEB (110 o,
1.3 rrrmls) and 12 (304 ny,
agueous layer was extracted with EtOAc (100 mL), and the

combined organic extracts were washed with water, brine,
dried and stripped in vacuo. The residue was
chromatographed on silica gel (30% EtOAc/hexanes, followed
by 50% EtOAc/hexanes eluent) to give the product, which

20 was crystallized from ether/hexanes (2.1 g, 57% yield).

Example 2
5-chloro-4~-(5,7-dichloro-2, 3-dihydro-1H-indol-1-yl)-6- (1~
ethylpropylamnino)-2-methylpyrimidine

25
4~(5,7-dichloro-2,3-dihydro-1H-indol-1-yl)-6-(1-
ethylpropylamino) -2-methylpyrimidine (140 mg, 0.38 mmol)
and N-chlorosuccinimide (60 mg, 0.45 mmol) were stirred in
dry acetonitrile (5 mL) at 20 °C for 20 h. The reaction

30 mixture was stripped in vacuo and the residue was
chromatographed on silica gel using 20% EtOAc/hexanes to
give the product,5-chloro-4-(5,7-dichloro-2,3-dihydro-1H-
indol-1-yl)-6-(l-ethylpropylamino)-2-methylpyrimidine (150
mg, 99% yield).

35
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25 mmol ) at 20 C for 16h. The reaction was quenched with saturated Na2S205
(5 m) and extracted with EtOAc (100 nL). The Et OAc was washed with brine,
dried ovewO(0by®04) and stripped in vacuo to give the titlPeTasopounsl. The
crude product can be used in the next reaction w thout further 30
purification. Exanple 5

5-cyano-4- (5, 7-di chl oro- 2, 3- dlhydrOEmemﬂdoB-l yl)-6-(1-

et hyl propyl e 5 - ) )
4- (5, 7- [)ch?%%%?am%}%?ﬁydro { e, 35 VITE¥dyq H-indol-1-y1) -6~ (1

ethy|propy|an1no)-5|<ﬁﬁﬁxﬂ9ﬁ99x4§w¢m¢ﬁt#rme%hm%pmﬁlm@dyae -102 WD
02/ 092090 PCT/ US02/ 15493 mmol) was heated at 140 Cin 5 nmL DMF with CuCN

(111 ngy ) 84 7Q I 6h. The reaction was
pour ed |nté %% gfgécfﬁﬂﬁﬂé ﬁﬁH%éﬁ'gﬁﬁ’i%ﬁﬁfggﬂ ﬁoﬁaéﬁ'nlﬂ' The product was
extracted withly lBtrOay1ebaaontp &thyuﬁyrﬂama&mewai NS ke d 3niltdh mveatler (20

brine, ﬁ §§91d9ﬁ hm(¥§§g%km§%% ggrﬁ p Cﬁhe%a%%%l TQ%*re%%g S g|ve

chronatograp on si |ca gel using Xanes én
the title éonpsundigblagomephass 189 OL) 1@tE£@nﬁEef@r 16 h. The

4- (5, 7- d'CBEQEngn3kaEﬁQE0w5§' @%bh%dyhht@ %&turated aqueou

ro 5 A0 RSt Gty e 1%%% LM asTo s REFTHED Slofdcl® (736

4;;5,7(d|Chh@[@aghaﬁdwhyﬁgwatérln@ﬁhnb— dgled and strlpped in vacuoCHC 3

yl)-6-(1-e ro am no m.di ne i,n 1

was added ?gé096§9¥8ﬁ|8&8d §§°ET§ 6 £ ﬁéil Pfln?héoreactlon

was stirreBt@fch€xhpes2th gnde aheZ@rﬁdbam 16 bromben—aﬁ &ddi ti onal anount

of ClZCHCNg %ﬂl@@% ngeglﬁ d%o Hﬁgn%ogngl gng t,.he reacti on was conti nued
T

f or € m xturé was intoic ter 50 nL) and after
quenchﬂﬁg PELKABTPRYLAMEBOW ?hmfthymémmlmldlne (1.30 g, 93% yield).

Example 4
4-(5,7-dichloro~2,3-dihydro-1H~-indol-1-y1)~-6-(1-
ethylpropylamino)-5-iodo-2-methylpyrimidine
20
4-(5,7-Dichloro-2,3-dihydro-1H-indol-1-yl)-6-(1-
ethylpropylamino) -2-methylpyrimidine, (365 mg, 1 mmol) was
stirred in a two phase mixture of water (20 mL) and CHCl,
(2 mL) with NaHCO3 (110 mg, 1.3 mmol) and I (304 mg, 1.2
25 mmol) at 20 °C for 16h. The reaction was quenched with
saturated Najz$20s5 (5 mL) and extracted with EtOaAc (100 mL).
The EtOAc was washed with brine, dried over (MgSO4) and
stripped in vacuo to give the title compound. The crude
product can be used in the next reaction without further

30 purification.

Example 5
5-cyano-4-(5,7-dichloro-2, 3-dihydro-1H-indol-1-yl)-6- (1~
ethylpropylamino) -2-methylpyrimidine
35
4-(5,7-Dichloro-2,3-dihydro-1H~-indol-1-y1l)-6-(1-
ethylpropylamino) -5-iodo-2-methylpyrimidine (450 mg, 0.92
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extracted with Et OAc (2x100 nlL each) and the conbined organic extracts were
washed with water, brine, dried over 25 (MgSO) and stripped in vacuo. The
resi due v 020¥a000mat ogr aphed on silica gel using 10% Et CAeChasanesons
el uent to give the product 4-(5,7-dichloro-2,3-di hydro-I1 H
i ndol - 1-yl)-6-(1-ethyl propyl anm no)-5-fornyl -2- met hyl pyrim dine (470 nyg,
30% yi el dI)HIlO@_O) Branpkatad 4£(549-d1 ¢ &r onIzIS\dEMWWlm GSUCN | fidol -mg yl ) - 6- ( 1-
o (5, ol B oy g1y GHE QEENELDN e TEL Y REOLY) €Reei mhe
i o e RRRE R HaloBIves! RRHRORh, R BEL MO TS
stirred ?ﬂm DaBidin( TG, pOodudtDhiks! BxGeHctBB3OH02£BA20900PCHLYS02/ 15493
et hano 2 at or . e reactlon titione etween Et OAc
(100 n7) ‘&rl WhEcrCeds s unsn it ERCKe B hae 1ARSREY whERTS | HELSHr | ed
(MySO4) apdest (Mpped) andvacniordfelnesicue. wikecheshdregwaphed on silica
gel 5 usi 9 xanes: [ t he.prodyect 3 -
di chi oro‘ggﬁél‘gi‘{%%‘r%gf“gﬁ ﬁgo??%-gff?)g’g?(?-gl% 28 EtéAg?hgxanef as
et hyl pr opgtaginhofo5ghyer shenbihye- compenpdpPPi mudi me L48-1AF, "B0% yi el d) .
10 Exanmpl e 53 4-(7-chl oro-5-nethoxy-2, 3-di hydro-| Hindol -1-yl)-6-(1-
et hyl gropyl am no) - 2-net hyl pyrimdine Part A A m xture of
7- chl % 0- 5- et hoxyi ndol i ne ~ 15 hydF58WPLei fle (4.45 g, 20.2 mml) and
anhydrous t et mahysjrofdiicHLdrbed , Bl M rerared ddp 10 1Cywihide @ddi ng  vi a
syringe (1.0 M sodiumbis(trinethylsilyl)amde jn. teftrahydrofuran (39.0
n., 39.0 mmol). ﬁﬁgﬁfﬁﬁgpﬁ FBY=e 6¥T?8#&’%6?1’?%§%¥%B¥5?"B?g¥ﬁ%t hyl pyri mi di ne
(3.00 g, 18.4 20 mmol ). The reaction m xture was kept cool at 0 C for 1

To a suspension of AlClz (736 mg, 5.44 mmol) in CHCls (5

15 mL) a solution of 4-(5,7-dichloro-2,3-dihydro-1H-indol-1-
vl)-6-(l-ethylpropylamino)-2-methylpyrimidine (1.46 g, 4
mmol) in CHClz was added at 0 °C, followed by Cl,CHOMe (0.4

mL, 4.4 mmol). The reaction was stirred at 0 °C for 2 h and
at 20 °C for 16 h. Then an additional amount of Cl,CHOMe
20 was added (0.2 mL, 2.2 mmol) and the reaction was
continued for 26 h. The mixture was poured into ice/water
(50 mL) and after quenching it was basified with 1 N NaOH,
extracted with EtOAc (2x100 mL each) and the combined
organic extracts were washed with water, brine, dried over
25 (MgS04) and stripped in vacuo. The residue was
chromatographed on silica gel using 10% EtOAc/hexanes as
eluent to give the product 4-(5,7-dichloro-2,3-dihydro-1H-
indol-1~yl)-6-(l-ethylpropylamino)-5-formyl-2-
methylpyrimidine (470 mg, 30% yield).
30
Example 7
4-(5,7-dichloro-2,3~-dihydro-1H-indol-1-yl)~6-(1-
ethylpropylamino) -5-hydroxymethyl-2-methylpyrimidine

35 4-(5,7-dichloro-2,3-dihydro-1H~-indol-1-y1l)-6-(1-

ethylpropylamino)-5-formyl-2-methylpyrimidine, (50 mg,
0.13 mmol) was stirred with NaBHsz (7 mg, 0.2 mmol) in dry
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hour. The bath was renoved and allowed to warmto room tenperature

overni ght. Another portion of sodium bis(trinmethylsilyl)amde in

t et rahydrwbuweamof®. 2 ni, 9.2 nmol) was added and conti nu@dTdtSo2/14ny f or
another 1.5 25 hours. One nore portion of sodiumbis(trinethylsilyl) am de
in tetrahydrofuran (4.6 nmL, 4.6 mvl) was added and stirred at room

t enper at ur @themod Hauwmd:) Fh?eQeﬁcﬁm;nZ i xTheeraastgosnwhed with H20 and

extracted WM i@tibes %ecwe% nadhd he.) oragﬁwrasc&nd YRRGd Md h brine,
30 dried o fil ter centrat e oducgt was

chr omat ogrgtzg’ﬁE %Qggdsf"’ial (f} CRdy rl%‘?c 4ﬂ P&Hﬁtﬁmﬂ’?@

?I uent ;o aff efadu@ yqlﬂeOWeSsquué Wb %@)ﬂat@@'aﬁﬁ&&iﬁ%iﬁca@b%ai25C1][\l40
360. 17 Vi 100% o 35 rt B roduct from
part A 20(’11(5%1'3) 606’4]”:%%?)/’h ;%ﬁl’vﬁr C(to 640_{{70'5 12 mmol )
were sti rreiichlwzb—\EDB(}m(B@m@i} 36—1 (l-a 80 C oil bath over 7
days. The ¢y, By gg[ d -0 ng gr adi ent
from 40- SO%t%gﬁr?Qlcggﬁe%nal?%/%heSCxa es eﬁ:@l@% &eme%ﬂa}lﬁ dl(#%le A‘?)I
conmpound ( M7 @@)’ YEled@Bnt al anal ysis calcd for 5 CI9H25CIN4AO: C, 63.24; H,
6.98; N, 15.52. Found: C, 63.39; H 7.06; N, 15.44. Exanple 59

4-(7-chl oro-5- met hoxy- 2, 3-di hydro-1 Hindol - 1-yl) - 5-cyano- 10
6 (1- ety pr opyl ani no) - 2- met hyl pyr i B B3t A A nixture of

4, 6- di chl or 0-2- nﬁtchyicw&*sn:demoxfﬁz,lﬁ-&hﬁr@-mnﬁdoi stbybfsopyl-am ne
((a'? hgng|L (28 r7rL) nmnglré h%‘é&%’og%‘l?l’sf f%%’a?% é%’(’cgﬁ%rihla’rg‘fne%r)si \a}QSerIS(so
m.) was added and extracted with ethyl acet ate (400 nmL). The organics were
conbined and waghed a: A mixture of 7-chloro-5-methoxyindoline

15 hydrochloride (4.45 g, 20.2 mmol) and anhydrous
tetrahydrofuran (168 mL) was cooled to 0 °C while adding

via syringe (1.0 M) sodium bis(trimethylsilyl)amide in
tetrahydrofuran (39.0 mL, 39.0 mmol). Next was added
portionwise 4,6-dichloro-2-methylpyrimidine (3.00 g, 18.4

20 mmol). The reaction mixture was kept cool at 0 °C for 1
hour. The bath was removed and allowed to warm to room
temperature overnight. Another portion of sodium
bis(trimethylsilyl)amide in tetrahydrofuran (9.2 mL, 9.2
mmol) was added and continued stirring for another 1.5

25 hours. One more portion of sodium bis(trimethylsilyl)
amide in tetrahydrofuran (4.6 mL, 4.6 mmol) was added and
stirred at room temperature for 2 hours. The reaction

mixture was quenched with HyO0 and extracted with ethyl

acetate. Combined the organics and washed with brine,
30 dried over MgSO4, filtered and concentrated. The crude

product was chromatographed on silica gel using 20% ethyl
acetate/hexanes as the eluent to afford a yellow solid
(6.82 g). APCI-MS calcd for Cig9Hy5CIN4O (360.17): (M+H)*

361.4, 100%; 363.5, 32%.

I

35
Part B: The product from part A (200 mg, 0.64 mmol)
and l-ethyl-propylamine (0.60 mL, 5.12 mmol) were stirred
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with brine, dried over MgJSH, filtered and concentrated to afford a white
solid (8.24 g). 20 Part B: The product frompart A (4.1 g, 19.2 mol),

5- met hoxyw®-oekdwpo-i ndoline (3.7 g, 20.2 mml) and et hyl ecse/ushycabs (20 )
were heated to 190 C for 11 hours. Aqueous 0.5 N NaCOH solution (100 mi)
was added and 25 extracted with ethyl acetate. The organics were conbi ned
and washed i t&]&ﬂrlﬂeOll;lrb@’dhmerl\/@S@yStl'Il‘heredué.adprodncemvaat ed. The

i ; b 50%
crude oi | as SRIQIHRQHAPR N 1% Iofed or %ar%ﬁ%rree oam rglq?]& 0

et hyl acetate/ hexanes as_ the eluent to a

product wasHWlr GORGR/SGHARINEd aSsithe Iduaids/tax tﬁﬁfoaf@etté\“t%/tﬂéﬂlﬂll ene

C;” ori de (%oRipdund 4(15371}ngél$ct msﬁie?lﬁ@l Ta%a@i{sqrsd @ 14 ‘Sff:r_gr eig E/Oa?egsiGO
g). APC o Cl9H 7). + = . () .1,
39% 355P'z:1/rE %C@he pro dct%%f% pdr%‘%%’&%’o 12]?‘ ''98 %(?Polf (2 di ssol ved
in CH2C12 ©3..09nLH,ard 020N 14504KL) . Next was added NaHCI)S (1.09 g,
12.97mmol ) followed by iodine -105 WO 02/ 092090 PCT/ US02/ 15493 (2.56 g,

10.08 mmmol ) at 10-15 C. The reaction mxture was allowed to warmto room
tenperature overnight. A saturat edENafSP€5530l ution (125 nL) was added and

extracted  Wlih-ehi¥rqaeehdtfoxs, SLAARET IR 160IHLACY,3NG RRled S Wi th

brine, dried over I\/g I'tered and concentrat e he~c
chr omattdgr aphed on rl(llc&tBKF-PHS’PHéaﬂlln@r)a:@réﬁtthﬂﬂ@w}mlﬂi%ﬁet hyI
acet at e/ hexanes as the eluent to afford a white solid (2.53 g). 10 Part D:

TDe\PrOuct " BBl (26888 20 Oy QU0 Gy £ T5 T ).
wer e heat ed6i.A6ag,140.€ wminblbat h-evbyibgbbylVaménends .added amwd 7extract ed
with ethyl agehat &, nThE:1 96GBRLEF1URIRCQELENGS 274 WR3l8Y ), ang
15 ethanol (50 mL) were heated at reflux temperature for 7
hours. Water (80 mL) was added and extracted with ethyl
acetate (400 mL). The organics were combined and washed
with brine, dried over MgSO,, filtered and concentrated to
afford a white solid (8.24 g).
20
Part B: The product from part A (4.1 g, 19.2 mmol),
5-methoxy-7-chloro-indoline (3.7 g, 20.2 mmol) and
ethylene glycol (20 mL) were heated to 190 °C for 11
hours. Aqueous 0.5 N NaOH solution (100 mL) was added and
25 extracted with ethyl acetate. The organics were combined
and washed with brine, dried over MgSO,, filtered and
concentrated. The crude o0il was chromatographed on silica
gel using a gradient from 30-50% ethyl acetate/hexanes as
the eluent to afford a dark green foam. The product was
30 rechromatographed using hexanes/ethyl acetate/methylene
chloride (5:3:2 to 4:5:1) as the eluent to afford a dark
green foam (3.60 g). APCI-MS calcd for C19H35C1N40

(360.17): (M+H)* = 361.1, 100%; 363.1, 39%.

35 Part C: The product from part B (3.60 g, 2.98 mmol)
was dissolved in CH3Cly (4.0 mL) and HyO (14.0 mL). Next

was added NaHCO3 (1.09 g, 12.97mmol) followed by iodine
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15 with H20, brine, dried over MySO™4, filtered and concentrated. The crude
solid was chromat ographed on silica gel using 20% et hyl acetate/ hexanes as
t he el uerwo oeo9dd ord the title conpound (1.91 g). np 192PTIASE/15483 enent al
Anal ysis cal cd for C20H24CI N5O: C, 62.25; H, 20 6.278; N, 18.15. Found: C,
61.88; H 6.18; N, 17.88. Exanple 60

4- (7- chl or otb-Ffethoxd0 0 8-midy/Hrak | H1 Flor- 1- {ihe Geabtion mixture was

et htyl groglﬂn%m%%é q%m-@@(r}%&yl@é&f 4B i e %?Pﬁiéhéz T edpfodug.t ILO{"
par , anpl e , Mo s_di ssolved I n anhydrous diethy
ether (3.0 Sr%i“}ragtheoé il\g?ﬂ%gjﬁ 80:‘“7‘3165‘1 A gg?ﬂ‘i[‘?oﬂ’a&f af%@qr\]ﬂand extracted

di i sobutyl abithA reyhyy did&kea té. hemélaﬁrgﬁaﬁaﬁ?s rfker&-é&nmmélcli &%&M&%&' oWy
via syringe_ 4.0 the reactj.o 1 r € ¢ i s,allo to,warmto
Y oom ¢ erperaits o PRt S fedp® LR BT S D er e
added. St iThedriie reacid omsn otinome fagraathed non esilide @eliamisng was nmade

basic with : '\Bfﬁd“ Wi Lt h digthyl, ether. The
or gani cs V\/egﬁfea;lc}(:l(;.er% ne aﬁ,@ vu\éladsﬁgeﬁﬂ&nl ﬁ?%%%e:ﬂj%??%\é o?/éejr%se&iferf' | tered
and concenttatafordrie ik solidl (dadXigomat ogr aphed on silica gel using

-106 WD 02/ 092090 PCT/ US02/ 15493 20% et hyl acetate as the eluent to afford

a yellow solid P(?O :ré:;‘) The solids were recrystallized from
et her / et hyl ene T@f o de/ & ARG 98 P & | biv 3DI9d 5 (30 mrpL) Again
t he productcums @hreaef, 0 apheadnaln SiNdaa (B, gelg uss Hp 6 ) etdnd

o et el Sy Bl S B i SRR {2 I

389. 1759. ﬂ@iEignpib Bath overnight. Water was added and extracted

4- (7- chl or Qri Ry TRIRXY Aot Y dis | dFd s Tradld -Esdideddd and washea

15 with HyO0, brine, dried over MgSO4, filtered and

concentrated. The crude solid was chromatographed on
silica gel using 20% ethyl acetate/hexanes as the eluent
to afford the title compound (1.91 g). mp 192-194 °C.
Elemental Analysis calcd for CygHg4ClN50: C, 62.25; H,

20 6.278; N, 18.15. Found: C, 61.88; H, 6.18; N, 17.88.

Example 60
4-(7-chloro-5-methoxy-2,3-dihydro~1H-indol-1-y1)-6- (1~ ‘
ethylpropylamino)-5-formyl-2-methylpyrimidine
25
Part A: The product from part D, Example 59 (100 mg,
0.26 mmol) was dissolved in anhydrous diethyl ether (3.0
mL) and cooled to -78 °C. A solution of 1.0 M
diisobutylaluminum hydride in hexanes (0.52 mL, 0.52 mmol)
30 added slowly via syringe to the reaction mixture. The
solution was allowed to warm to room temperature over 1.5
hours. Water and 1.0 M HC1l solution (3 mL) were added.
Stirred the reaction mixture for 30 minutes. The agueous
was made basic with a 1.0 N NaOH solution and extracted
35 with diethyl ether. The organics were combined and washed
with brine, dried over MgSO;, filtered and concentrated.

The crude solid was chromatographed on silica gel using

-106-



met hoxynet hyl ) propyl am no] - 2-net hyl pyri m di ne The title conpound was
prepared by using simlar 15 procedures indicated in parts A and B of
Exanpl e 590 024882096 M5 cal cd for Cl9H25CLIN4A02 (376.17) ( MrHPE€FB#Z71293 75%
379.2, 29% Exanple 74 20

4- (7-chl oro- 5- met hoxy- 2, 3-di hydro-I Hindol - 1-yl ) -5-i odo- 6-

[ 1- (1- met h@Rpetthyll) agetspyleamsn dhe? alatemd myr ierhifdinde allye lidw esaddpound was

prepared b Skfdg Si a C A, B and C of
Exanpl e 500, @9 1%E1%51&§%A§%#{ %égaig)ﬁ%flg;iz'gagg 11 N402 (502. 06)

(MrH) + = 5@§h@r/@@@hg%§n§0ghlgry@@%pexgﬁgﬁp¢@ pfford a yellow solid

g EI ?gl or&z}i— mt){]ﬁXYAéa@nd:th)édm-ddﬁdtn% |chwo}rrad%<§&e%@1?;he@tqnt |S111ca g
met hoxymet hyl ) pr no pyrim di ne e title conpoun

was prepar 8§ %‘Sﬂﬁg é}) (F)lg%tﬁg]r @]’t effcr}%teﬁ%mﬁso@@d iSTUsSHn % 59. np

182- 183 C. aEffemdntake tAnakysbspoahndd (flar mg3QH24CIN502: C, 59.77; H, 6.029;

52/ 382(13504P8T/ usoz/qgf 59105 -1tk 091 et £37- e, BARIBLE [Rusrf07 VIO

4- (7- chl or 88~ A@thoxy- Zo8ndi:hydB§--LA5iOndol - 1-yl ) - 5- f or ny !l

6- [ 1- (1- met hoxymet hyl ) propyl ani no] - 2- met hyl pyri m dine The title conpound
was prepared in the simlar manner 5 to the product in Exanple 60. np
150- 1539C. El emental Anal ysi s cal d#EamRlest25C0 N403: C, 59.33; H, 6.22;

N, 13.84. FaunRg-cklo28-8dinethofy3D; 3Ndlia§d§8—1HE&§1@B|1&18911)06 [1- (1~
4- (7-chl or o- 5- met hox ro-| H i ndol

et hyl - 3- met hoxy) p¥‘85§1’§$ﬁ“ﬁﬁi‘y¥?ﬁ§f’ﬁyﬂﬁ§‘?‘?ﬁﬂ d?nﬁ‘etglaé'py&ﬁ“é-déﬁ‘ﬁpound was

prepared by using simlar procedures indicated in part A and B of Exanple
59. 15 APCI- M galed;tor CAAERANGAS (3208a18N bgz'\’t@mg Nhidar

15 procedures indicated in parts A and B of Example 59.
APCI-MS calcd for C19Hy5C1Ng4O; (376.17): (M+H) *= 377.2,

75%; 379.2, 29%.

. Example 74
20 4-(7-chloro-5-methoxy-2,3-dihydro-1H-indol-1-yl1l)-5-iodo-6-
[1- (1-methoxymethyl)propylamino] -2-methylpyrimidine

The title compound was prepared by using similar
procedures indicated in parts A, B and C of Example 59.
25 mp 150-152 °C. APCI-MS calcd for Ci1g9H24ClIN4O, (502.06):

(M+H)* = 503.0, 100.0%; 505.1, 35%.

Example 75
4~ (7-chloro-5-methoxy~-2, 3-dihydro-1H-indol-1-yl)-5-cyano-~
30 6-[1- (1-methoxymethyl)propylamino] ~-2-methylpyrimidine

The title compound was prepared in the similar manner
to the procedure in Example 59. mp 182-183 °C. Elemental

Analysis calcd for Cp9Hp4CINs502: C, 59.77; H, 6.029; N,
35 17.43. Found: ¢, 59.40; H, 6.00; N, 17.13.

Example 76
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100% 393.2, 33% Exanple 91

4-(7-chl oro-5-net hoxy-2, 3-di hydro-I Hindol -1-yl)-6-[1-(1- 20

et hyl - 3- me0len920pr opyl am noj - 5-i odo- 2- net hyl pyri m di ne The@Cprusduci493 r om
Exanple 86 (1.97 g, 5.04 mmvl), sodium bicarbonate (0.55 g, 6.55 nmmol),
water (7 nmL), and nmethylene chloride (2 nm.) were stirred and cooled to
10- 15 25 C.4-9dvwlhyladded-methoy<{2, 29dihydr691HrbhJopeLtyDNws SEormpl -owed

Luo days.  AddSt A car Rt 3 el A ol PR Rt .

Stirred for 10 mnutes. Separated the |layers and extracted the water 30

layer with et hy,Th@CQtl%tl% (cdmbouseMRiaRe b ARR UDaN GhaRd miesNefhnMd:h
bri ne, g N%% filtered and concentr at ed. Tbe crude product was
gﬁhg SoRTOuSt:

chr omat g EROlEy £ ey 1R0stiA e/ﬁexaﬁ%%m%%t%‘ne
el uent to Aapflysd st lte Udd Ifeorc CapbesEiNABS ny), SMB3L2H,1282Q; 35 El enent al

anal ysi s cakcd,for OH26d | ~4C, . 46.48; 07, N, 10.84. Found: C
26.56. H g.bog;‘l'N, F%‘“Eé C—'T%gz'%’o?/'oéggéo /Ejﬁsdzc’/ ‘15493 Exanpl e 92
4-(7-chl or o-5- met hoxy- 2, 3-di hydro-1 Hi ndol -1-yl)-5-cyano-

6-[ 1- (1- et hyl - 3- net hoxy) propyl am N0z %m L hy pyr| m dine 5 The product from
part A, Exanple 91 (912 ng, copper(l) cyani de (205 ng, 2.29
mol ), 8odi dm{7cghArae- @IB‘Sth@stzli AdbYAroanidi-dmdpdr-doyl) dibmdinyil-or ani de
(11 n) were stiee8d1i8-methd=t)prbphabhine erz'lml%yl if@AghieOn m xture
was partitioned between 10 ethyl acetate an wat er . racted the aqueous

| ayer with ethyl acetate (2x). Conbi ned the organics and washed with
brine, dried oveheMyj$®le tiolnpenad and eoepemicdabegdusihe sdmiderpr oduct was

chr onat Ogrggp da8pes! ihed delba'th"Badl ¥ B oFCEhAlghLeAgNes as the

eluent to
15 -MS calcd for CppHy7C1lN40,; (390.18): (M+H)* = 391.2,
100%; 393.2, 33%.
Example 91
4-(7-chloro-5-methoxy-2,3-dihydro-1H-indol-1~yl)-6~[1-(1-
20 ethyl-3-methoxy)propylamino] -5-iodo-2-methylpyrimidine

The product from Example 86 (1.97 g, 5.04 mmol),
sodium bicarbonate (0.55 g, 6.55 mmol), water (7 mL), and
methylene chloride (2 mL) were stirred and cooled to 10-15

25 °C. Slowly added iodine (1.29 g, 5.09 mmol) portionwise.
Allowed the reaction mixture to warm up slowly to room
temperature. Stirred for two days. Added a solution of
sodium metabisulfite and ethyl acetate. Stirred for 10
minutes. Separated the layers and extracted the water

30 layer with ethyl acetate (2x). Combined the organics and
washed with brine, dried over MgSOy4, filtered and
concentrated. The crude product was chromatographed on
silica gel using 10% ethyl acetate/hexanes as the eluent to
afford the title compound (939 mg). mp 127-128 °C.

35 Elemental analysis calcd for CpgHpgClINgOp: C, 46.48; H,

5.07; N, 10.84. Found: C, 46.56; H, 5.02; N, 10.66.
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15 conpound (156 ng) . np 137-139 C. Elenental analysis calcd for
C21H26CIN502: C, 60.64; H, 6.30; N, 16.84. Found: C, 60.85; H, 6.30; N,
16. 71. Thwoenastoponers of Exanple 92 were isol ated using Prhg/UShwii4on ng
conditions: COLN. AD @27 C using 20 diethyl am ne/i spropanol / hexanes
(1/100/900) 1.5 nL/mn, 260 NM Collection #1: 39.2 ng, EE = > 99 %
collection #2: 36.8 ng, EE = > 99 #xhepdkferd the pure enantioners: [a

-10. , +9. = 0. I
I S o ol e a4 o S
met hyl but yl anfnid)~ @ athyd B3 methpe Romakanino I-pethvipyfimidizsa t A,

Exanple 53 (200 ng, 0.64 mmol) and 2-am nopentane (0.45 g, 5.12 mmol) were
stirred in a 80 oi | bath overnight. The crude product
HRF G

was
chr omat ayyr aphed HIQVUEC TR Byr FehamR1e r ot (22 5096 ethyi6
acet at e/ hexansls) asddperel Yendydrmidd f @ab tg, 3 149 |eneDNPoswi (rd 87 ny) .
El enent al al yssi s d for H5CINAQ_ C 63.24: H 6.98; N, 15.52.
Found: C, .aé"}zll;d% ﬁgj’.%é‘}gw, 31%@4?‘“0%1'05‘ 50'% PCT/ US02/ 15493
Exanpl e 310 #mgthywlflcoregrisiaret hoxwh 2, vBexk hetdimoeddd-imdol 1406 yI0) o61( bath
met hyl pr opyd A Q2 - Metay LRy d ¢ g 0 s fedhfa dh Eg& &g@%t art A,
Exanpl e 53 (400 %h 1. fg’ymm%% 2- but}§/ an%nea((fal n%{ . &éng%%rlpand
et hanol10 ( FHHY! weietatcarad aatesr - | Bvaadtthe doicdpprovsmmlth 7
hours. The diaafl izeetaivd U s ERSRNEd ARl orlit b GinlauduiadiGh pas
chr omat 09 apherl 0%:3dd CR eI ['9 A 1¢6LAY Sa dHBARILE! MHine
acet at e/ hexanes 'as the el uent
crude product was chromatographed on silica gel using 30 %
ethyl acetate/hexanes as the eluent to afford the title
15 compound (156 mg). mp 137-139 °C. Elemental analysis
calcd for Cp1HpgC1NgOs: C, 60.64; H, 6.30; N, 16.84.
Found: C, 60.85; H, 6.30; N, 16.71.
The enantiomers of Example 92 were isolated using the
following conditions: COLN: AD @ 27 C wusing
20 diethylamine/ispropanol/hexanes (1/100/900) 1.5 mL/min, 260
NM. Collection #1: 39.2 mg, EE = > 99 %, collection

#2: 36.8 mg, EE = > 99 % to afford the pure enantiomers:
[a]% -10.8° (c 0.196, CHCl3); [a]? +9.8°, (¢ = 0.190,

CHC13) .
25
Example 309
4-(7-chloro-5-methoxy-2,3-dihydro-1H-indol-1~yl)-6-(1-
methylbutylamino)-2-methylpyrimidine

30 Part A: The product from part A, Example 53 (200
mg, 0.64 mmol) and 2-aminopentane (0.45 g, 5.12 mmol) were
stirred in a 80 °C oil bath o&ernight. The crude product
was chromatographed on silica gel using a gradient from
40-50% ethyl acetate/hexanes as the eluent to afford the

35 title compound (187 mg). Elemental analysis calcd for
C19H25C1NgO: C, 63.24; H, 6.98; N, 15.52. Found:

C, 62.92; H, 7.03; N, 15.54,.
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to afford the title conpound (309 ng). np 102-105 C. Elenental Analysis
calcd for CL8H23C1IN4O: C, 62.33; H, 6.68; N, 16.15. Found: 15 C, 62.50; H,
6.77; N, W6.0049209€Exanpl e 311 PCT/US02/15493

4- (7-chl oro- 5- met hoxy- 2, 3-di hydro-I Hindol -1-yl)-6-[1-(1 cycl obutyl)

et hyl am no) - 2-nmet hyl pyrimdine 20 Part A: The product frompart A Exanple
53 (200 ng, 0.64 mol), 2-am no (1l-nethyl)cycl opropane hydrochl ori de

(0.34 g, 2.56 rrm)l) N, N - di i sopropykghbybagige (0.83 M, 4.76 mmol ), and
anhydr ous CHBCN& m.) were stirred_in . a 25 80 C oil bath over 7 days.
Vater was add&d (dnGbdereacrBetherin 2. Sndibydeosll-inde lodgyd) o6 ~idre

conbi ned and washed whéthyIprspyThntio pvermdB Y oyFihieixd and
concentrated. The crude product was chromatographed on silica gel to
afford the title conpound (0.47 ng). nip 125-128 C 30 Exanple 401

5- Chl or 0- 3- (5, 7-Baxrhl &¢ o-Ths-rifdWlr ©- f1ém rplot € 1A y |1 B xélmpé]le 53 (400 mg,

ethyl propyld - 24 s by! 8z} NG Tk, 4G 92 997090 P! R IE

Cl i ~\ C  Prepared inasiml i on as described
usi ng 3, 5- diHMet 0v¢1¢ heatsA Rlopse Sl ux 1HuRsFaFIFR NEoT amproxmately

5, 7- di chl orpinslekd ne Aige ey &l IOk 4Bt & 1 Seoﬂ%r&ﬁe@@ecﬂozﬁle 1H NWVR (300
J

fl\s/ﬂés ?El%l Cl!ﬁué%t déf%éﬂa(smcjfircil}}at%@%d ?Jn~‘517139€€Hzgejz y5ing g4 (H% i =
8.1 Hz, 2ddHadilerB8-flradt 40R5® Hthyil Hedrhie (Bxahdd ,ad. B8 (dluent

to afford the title compound (309 mg). mp 102-105 °C.

Elemental Analysis calcd for Cj;gH33CINgO: C, 62.33; H,

6.68; N, 16.15. Found:

15 C, 62.50; H, 6.77; N, 16.04.

Example 311
4- (7-chloro-5-methoxy-2, 3-dihydro-1H-indol~1-yl)-6-[1- (1~
cyclobutyl)ethylamino)-2-methylpyrimidine
20
Part A: The product from part A, Example 53 (200 mg,
0.64 mmol), 2-amino (l-methyl)cyclopropane hydrochloride
(0.34 g, 2.56 mmol), N,N’-diisopropylethylamine (0.83 mL,
4.76 mmol ), and anhydrous CH3CN (0.5 mL) were stirred in a
25 80 °C 0il bath over 7 days. Water was added and extracted
with ethyl acetate. The organics were combined and washed
with brine, dried over MgSO,, filtered and concentrated.
The crude product was chromatographed on silica gel to
afford the title compound (0.47 mg). mp 125-128 °C
30
Example 401
5-Chloro-3-(5,7~dichloro-2,3-dihydro-1H-indol-1-yl)~1-(1-
ethylpropyl) -2 (1H) -pyrazinone
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J =7.5Hz, 6 H,; HRVS (ESI) calcd for C17H19N30C13 (M+H)+: 10 386. 0594;
found mz 386.0614. Exanple 402

5- Chl or o-wo(024022080 opr opyl propyl)-3-(5, 7-di chl oro-2, 3 PCT/US02/15493
di hydro-1 Hindol -1-yl)-2(1H) - pyrazinone 15 The title compound was prepared
in a manner simlar to the product nple 413. -H NWR (CDC13) b: 0.32

(1H, m, 0.51 (2H, m, 0.78 (1H, m, 0.J94 3H, t, J =7.4 Hz), 1.05 (1H,
m, 1.86 (2H, m, 3.13 (2H, t, 7. O 20 4.06 (1H, m, 4.33 (2H, t, j
= 7.9 Hz), 7.00 (1H, s), 7.10 (1Hm’|7'; 19Hz), 7.17 (1H, d, J = 1.8
Hz). M5 (APCl+) mlz 398 (M+H) +
5-Chl oro-3- (5, 7-di chl oro- 2, 3-di hydro- IH-|nI-I-yI)-1-[1-

(et hoxymet hyl ) propyl ] - 2(1H) pyrazi non€l i

a manner simlar to the product of Exanpl e.443 -H-NI\/R (CbC13) S 0.93 30
(3H, t, J =7.5Hz) , 1.83 (2H, m , 3. 12(8I ,J:81 Hz), 3.35 (3H,
s), 3.56 (1H, dd), 3.67 (1H, dd), 4.34 (2H t, J =7.9 H), 4.93 (1H, m,
7.05 (1H, s), 7PreperEd dp ja sinilao 625092090 sPCRSUSEDETs 423 Exaincd eHz) |
7.17 (1H, J 83Hz) Ch+) & al

5 Chl or o 3@%% u51ﬁgh3§§od%¥§16é% lrolFE%F%Q%ro%yﬁw)b 1%? @@f%z&%%n%

et hyl - 3- rret’"ﬁéx?p?oﬁ;}ﬁll?&’?ﬂ)n%}rl&ﬁ ASn&he- Stlarélnig @atélrlﬁlﬂ Cmp-\ Cl
-170 °C; "l NMR (300 MHz, CDCl3): & 7.18 (d, J = 1.8

Hz, 1 H), 7.11 (4, J=2.2 Hz, 1 H}), 6.78 (s, 1 H), 4.82-
4.78 (m, 1 H), 4.35 (t, J=7.9 Hz, 2 H), 3.14 (t, J = 8.1

Hz, 2 H), 1.88-1.74 (m, 2 H), 1.70-1.60 (m, 2 H), 0.88 (t,
J = 7.5 Hz, 6 H); HRMS (ESI) calcd for Cq7H1gN30Cl3y (M+H)™t

10 386.0594; found m/z 386.0614.

Example 402
5-Chloro-1-(l-cyclopropylpropyl)-3-(5,7-dichloro-2, 3~
dihydro-1H~-indol-1-yl)-2(1H)-pyvrazinone
15
The title compound was prepared in a manner similar
to the product of Example 413. I1H-NMR (CDCl3) &8: 0.32
(1H, m), 0.51 (2H, m), 0.78 (1H, m), 0.94 (3H, t, J= 7.4
Hz), 1.05 (1H, m), 1.86 (2H, m), 3.13 (2H, t, J = 7.9 Hz),
20 4.06 (1H, m), 4.33 (2H, t, J = 7.9 Hz), 7.00 (1H, s), 7.10
(1H, 4, J = 1.9 Hz), 7.17 (1H, 4, J = 1.8 Hz). MS (APCI+)
m/z 398 (M+H)*t.

Example 404
25 5-Chloro-3-(5,7-dichloro-2,3-dihydro-1H-indol-1-y1l)-1~[1-
(methoxymethyl)propvl]-2(1H) -pyrazinone

The title compound was prepared in a manner similar
to the product of Example 413. 1H-NMR (CDCli3) 6: 0.93

30 (3H, t, J=7.5Hz), 1.83 (2H, m), 3.12 (2H, t, J= 8.1
Hz), 3.35 (3H, s), 3.56 (1H, d4dd), 3.67 (1H, 4d), 4.34 (2H,
t, J=7.9 Hz), 4.93 (1H, m), 7.05 (1H, s), 7.10 (1H, 4, J
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Prepared in a simlar fashion as described for Exanple 413 using

3,5-dichloro-I-(1-ethyl-3-nethoxypropyl)-2(1H) 10 pyrazi none and

5, 7- di chlwpeRnoewbé ne as the starting nmaterials. np 95- 97 PCI/UsShR/NMB3 ( 300

MHz, CDC13): S 7.16 (d, J =2.2 Hz, 1 H), 7.09 (d, J =1.8 Hz, 1 H, 6.78

(s, 1 H, 4.89-4.82 (m 1 H, 4.32 (t, J =8.1Hz, 2 H), 3.39- 3.27 (m 2

H, 3.25 (s7 B-HHzRB. 1. X1 , (= 4. 99Hz, L 28 Hiz) 15412. 0APAT OB g 203,

1.84-1.72 (g +), 0.86 (t, J =7.5 Hz, 3 H; HRMB (ESI) calcd for

C18H21N302C13 (MtH) +: 416.0699; found m z 416.0717. Exanple 413 20

5- Chl oro- 3- (7- chl or o- 5- met hoxy- 2, 3-di hydro-| Hindol -1-yl ) -

1- [1d(nﬁlt hoxylrret hyl)p[ﬁpyll 2](qu) pn&a&gmenmoTo 0 g
i chl oro- met hoxynme rop yrazj ngne .0.g), prepare

as descri bed®T #é&’l("fé &5 rfiiléa?%g r‘?JﬂSYI_%’é‘?'h:b?yT-MAQYH/U%DéETOH de

(0.92 g), prepared asthiesahethoBypofyRio2 (1H) ~-pirtazinegnén anhydrous

tetrahydrofuran (25 nm, 02C) was addgd\fadvumkbls(trlnethyIS|IyI)an1de (1.0
Min THF, 11.9 nL, dropwise). The reaction m xture was allowed to conme to

30 anbient tenperature and stirred 18 byr®. Water was added, and the
m xture was extracted with three port g of ethyl acetate. The conbi ned
ethyl acetate extracts -112 WO 02K0920€0 N US02/ 15493 were washed with
brine, dried over MgSO4, and concentr at ed. fhe crude product was
chr omat ogr aphed on silica gel using efh ot at e/ hexane (1:4) as el uent
to afford the title conpound (329 np). 131- 1339C. lH-NNR (CDC13) 5:
0.93 5 (3H, t, J =7.3 Hz) , 1 83 (2H, n) , 809 (2H t, J =7.6 Hz), 3.35
(3H, s), 3.56 (1H, dq) 3.67 (1H,, dd), 78 3H s), 4.34 égH t, J =7.7
Hz), 4.94 (1H, rﬁreF@‘F (121‘Has°')lmljear99f5(sfH°%)aS IVSES(%P@% Ercng e H) +.
10 Exanpl e 420 using 3,5-dichloro-1-(l-ethyl-3-methoxypropyl)-2 (1H) -

10 pyrazinone and 5,7-dichloroindoline as the starting

materials. mp 95-97 °C; 1H NMR (300 MHz, CDCl3): & 7.16
(d, g =2.2 Hz, 1 H), 7.09 (4, J=1.8 Hz, 1 H), 6.78 (s, 1
H), 4.89-4.82 (m, 1 H), 4.32 (t, J= 8.1 Hz, 2 H), 3.39-
3.27 (m, 2 H), 3.25 (s, 3 H), 3.11 (t, J = 7.9 Hz, 2 H),

15 2.01-1.93 (m, 2 H), 1.84-1.72 (m, 2 H), 0.86 (t, J = 7.5
Hz, 3 H); HRMS (ESI) calcd for CjgHp1N305Cl3 (M+H)™*:

416.0699; found m/z 416.0717.

Example 413
20 5-Chloro-3-(7-chloro-5-methoxy-~2,3~-dihydro~1H-indol-1-yl)~
1-I[1- (methoxymethyl)propyll-2(1H) -pyrazinone

To 3,5-dichloro-1-{1- (methoxymethyl)propyl]-2(1H) -

pyrazinone (1.0 g), prepared as described in Scheme 4, and

25 7-chloro-5-methoxyindoline hydrochloride (0.92 g),
prepared as described in US 6,245,769, stirring in
anhydrous tetrahydrofuran (25 mL, 0°C) was added sodium
bis(trimethylsilyl)amide (1.0 M in THF, 11.9 ml,
dropwise). The reaction mixture was allowed to come to

30 ambient temperature and stirred 18 hours. Water was
added, and the mixture was extracted with three portions
of ethyl acetate. The combined ethyl acetate extracts
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5- Chl or0- 3- (7- chl or o- 5- net hoxy- 2, 3-di hydro-| Hi ndol - 1-yl) -

1- (1- et hyl - 3-nmet hoxypropyl ) -2(1H)-pyrazi none The title conpound was

prepar ed Wo oogmmpner simlar to the 15 product of Exanpl @CAAB02/1349NVR
(CbC13) 0.89 (3H, t, J =7.4 Hz), 1.80 (2H m, 2.00 (2H, m, 3.10 (2H, t,
J= 7.7 Hz), 3.28 (3H, s), 3.34 (2H m, 3.78 (3H, s), 4.35 (2H, t, J =
7.9 Hz), ¥egs pamhegy with pripgy, dg)jiedVBverAPESHy  mhads tancRirbyaz@deExanpl e

431 5-Ch 0=ls.(5L- LOpMl) ~R={(5- - 4l1-22,_3- :
dihydro-lE?%nggFg%i;%?ﬁ%%fH§¥€§Fgfﬁﬁgﬁgb%%§£%QWQ§:Q%%%%?(ﬁﬁ%1?%%%%red in a
sinlar f&shvdnagstassdhiereaef di :Blamsl €luend s mfford the title
3,5-dLChI0bmpbuﬁaTQBg$:ﬁ@QpﬁlngQﬁF}ipgmazindﬂeNMRnQCDc13) 5: o_?3

5- met hoxy- 7- met hylin i.ne hydro oride as the starting materials. np
T64. 165 C;(inIH }QWRJI( 508-M,Z)301 13¢PH. s .67 -0 PH4) 656 ('s® 1 H), 6.59
(d, J = 2H2),H3,.3% HBH,4582-4..86 ((mH,1dd), 4.39 (H,Jaa)7.9.Hs 2H), 3.79

(s, 3 H,_.3.0 , = 1.7 Hz, -2 2.06 (s, N | 02/ Q92090
PCT/ US02/ igagg'g% g tj]r_n‘z‘ Z'%H,}{Zi.'7g-'f.(45él?lm%'H)6,°]7§.\g\g t8)3 =73
Hz, 6 H);6HRRS(LESI plcal ¢ f(BPCCIIHRZK3O02E1 (MMHB)H+: 362. 1635; found ' z
362.1648. 5 Exanple 433

5- Chl or 0- 3- ( 5- net hoxy- 7- net hyl - 2, 3-di hydro-| H i ndol - 1-yl) -

1-[ 1- £Ret hoxymet hyl ) propyl ] - 2( 1H) Eppreiendd® The titl e conpound was

prepar ed ishchIBRHEIES - 87 LeRBSro- Sl Ky 3 OSlLes hpd » S Sa gl -y NVR
(CDC13) S: 0. 94

3H t, J = 7.5 H), 1.82 (2H m, 2.06 (3H, s), 3.04 (2H,
t, j = 7.7 Hz), 363&@*7@%7%"‘?%’%@?%’,('%(’efg;'(lixfazugme > (

The title compound was prepared in a manner similar to the

15 product of Example 413. IH-NMR (CDCl3) &: 0.89 (3H, t, J
= 7.4 Hz), 1.80 (2H, m), 2.00 (2H, m), 3.10 (2H, t, J =
7.7 Hz), 3.28 (3H, s), 3.34 (2H, m), 3.78 (3H, s), 4.35
(2H, t, J = 7.9 Hz), 4.85 (1H, br), 6.74 (3H, s). MS

(APCI+) m/z 412 (M+H)™.
20

Example 431
5-Chloro-~1-(l-ethylpropyl) -3~ (5-methoxy-7-methyl-2, 3~
dihydro-1H-indol-1-yl) -2 (1H)-pyrazinone

"1
L

N° °N g
25 OMe
Prepared in a similar fashion as described for Example
413 using 3,5-dichloro-1-(l-ethylpropyl) -2 (1H)-pyrazinone
and 5-methoxy-7-methylindoline hydrochloride as the
starting materials. mp 164-165 °C; 1H NMR (300 MHz,
30 CDbCl3): & 6.67 (s, 1 H), 6.66 (s, 1 H), 6.59 (d, J = 2.2

Hz, 1 H), 4.82-4.80 (m, 1 H), 4.39 (t, J= 7.9 Hz, 2 H),
3.7 (s, 3 H), 3.05 (¢, J=7.7 Hz, 2 H), 2.06 (s, 3 H),
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dd), 3.79 (3H, s), 4.38 (2H, t, J = 7.7 Hz), 4.97 (1H, m, 6.59 (1H s),

6.67 (1H, s), 6.92 (1H, s). M5 (APCI+) mz 15 378 (M+H)+. Exanple 440

5- Chl or o-wO(024®dhoxy- 7- met hyl - 2, 3- di hydr o-1 H i ndol - PCT/US02/15493

1-yl)-1-(1-ethyl-3-nethoxypropyl)-2(1H)-pyrazinone 20 The title conpound

was prepared in a manner simlar to the product of Exanple 413. 1H NWR

(CDC13) 8: 10.889-1.(73H,(nt,, 20 B9 ,7.14-"H)1 . 59 80n,( Z2HH)) ,0 18D8(E 2H7 M7.2. 06 (3H,

s), 3.04 (24, ta H’), HRME HZE)SI3C%91c(c§3|'ﬁOJ§)C 93?”55@(@ 1n)M+}2)5+3 79 (3H, s),

4.38 (2H, t Hz) , 9 (1H, QEL é‘ (1IH, 6.60 (1H, s), 6.63

(1H, s). 6(2A|ié|35) rﬁozmdegrz/q anmpl e 441 30

3-(7-Brono-5- net hoxy- 2, 3- dlhydro IFLlndoI 1-yl)-5-chloro-I-

(1 ethygfropyl) 2(1H) - pyrazi none -114 WO 02/092090 PCT/ US02/15493 N O -:X
~\"Ove Prepared in a &5AMPde fdhi on as described for Exanple

413 usi ng 355cHletido3o¢5-ndtRbRY-PrAGYhY1 2% 1) ddyazbRreAeindBl-1-y1) -

7- br ono- 5- met hoxyi pdpl i ne_hydroch| ori de_as tln S.materials. np
130-132 C, 1H NWR {]38{3 R}PEQ’X &‘R gy%r‘é‘éyifaﬁgﬂ 'EY BEFNORe)  6.78 (d,
J=22H, 1H, 6.73 (s, 1 H, 481(brs 1 H, 4.35 (t, J =7.7 H, 2
H),378(s BTIH)et 1L Uom g 7 1.7 170-
L 60 (m, 2 ) gﬂﬁ’&%ﬂ? ﬁoﬁ\@iéﬁﬁ’ cq| cd ?lcfg 1]m I%ségzﬁ&%‘bl
( +1°4265 §§1E o CDC13
5- Chl or o- 3((3¥rbrtorrg=5.-rvet5h@m ,2,13-g4 mgdwﬂ lendrd -Bw))s), 3.04 (21,
1-[1- (methoxyrethyl )prony! ]3.%(61"93&3,”6}2,' S (1m, ad), 3.66 (1m,

ad), 3.79 (3H, s), 4.38 (2H, t, J = 7.7 Hz), 4.97 (1H, m),

6.59 (1H, s), 6.67 (1H, s), 6.92 (1H, s). MS (APCI+) m/z

15 378 (M+H)*

Example 440
5-Chloro~3- (5-methoxy-7-methyl-2, 3~dihydro-1H~indol~
1-yl)-1-(l-ethyl-3-methoxypropyl)-2(1H)-pyrazinone

The title compound was prepared in a manner similar
to the product of Example 413. IlH-NMR (CDClsz) &: 0.89
(3H, t, g =7.4 Hz), 1.80 (2H, m), 1.98 (2H, M), 2.06 (3H,
s), 3.04 (2H, t, J= 7.7 Hz), 3.29 (3H, s), 3.35 (2H, m),
25 3.79 (3H, s), 4.38 (2H, t, J = 7.7 Hz), 4.8%9 (1H, br),
6.48 (1H, s), 6.60 (1H, s), 6.63 (1H, s). MS (APCI+) m/z
392 (M+H)*.

Example 441

30 3-(7-Bromo-5-methoxy-2,3-dihydro-1H-indol-1-y1l)-5-chloro-1-
(l-ethylpropvl) -2 (1H) -pyrazinone
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15 The title conpound was prepared in a manner simlar to the product of
Exanpl e 413. 1H NWR (CDC13) 8: 0.94 (3H, t, j =7.3 Hz), 1.82 (2H, m,
3.10 (2H,wWD,02f09209%. 6 Hz), 3.35 (3H, s), 3.56 (1H, dd), 3PET/USit54ekl), 3.78
(3H, 20 s), 4.35 (2H, t, J = 7.9 Hz), 4.95 (1H, m), 6.78 (1H, d, J 2.2
Hz), 6.92 (1H, d, J = 2.5 Hz), 7.00 (1H _s). M5 (APCI+) mz 442 (M+H) +.
Exanpl e 450 25 5-Chl oro-3-(7-brono- 5- hoxy- 2, 3-di hydro-1 H i ndol -1-yl) -

1- (1- et hyl - 3- net hoxypropyl ) - 2( 1H) - pyr e The title conmpound was
prepared in a manner simlar to thepgic‘)\'d ct of Exanple 413. 1H NVR (CDC13)
S: 0.89 30 (3H, t, J =7.4 H), 1.8 2.00 (2H, m , 3.11 (2H, t,

317

J =7.7 H), 3.28 (3H, s), 3.34 (2H m, (3H, s), 4.35 (2H t, J =
7.9 Hz), 4.85 (1H, br), 6.75 (1H, s), Br 02/ 092090 PCT/ US02/ 15493
6.78 (1H, d, J = 2.2 Hz), 6.92 (1H d, J 2 Hz). M5 (ESI+) mz 454
( M+H) +. Exarrpl e 451 5 3-(5,7-Dichloro-2, 3-di\hydro-1 Hindol -1-yl)-1-(1-
et hyi propyl ) -5-net hyl -2(1H)-pyrazinone N O®® 11 ~ Al Me3 Pd(PPh3)2Cl 2

Br NN~INC i Pteﬁrﬁ Gl a SimUBr f%i@]p:&liler.s? ndés &t Tibé@r £daskk o B
descri bed fg%%éﬁf F o ?Jgé?loeréall f %h@pygf)@)—Z(lH) -pyrazinone

gi E;S?g-ﬂama =Hrgmg=3-natletyipiopin e - 2ydi)chloardaone tiExapptein®?) as
the stardimptetesisal . op IB7-1R9 ¢; Mt NMR (300 MHz, CDCl3): & 6.92

(d, J = 2.6 Hz, 1 H), 6.78 (d, J = 2.2 Hz, 1 H), 6.73 (s, 1

H), 4.81 (brs, 1 H), 4.35 (t, J = 7.7 Hz, 2 H), 3.78 (s, 3

H), 3.11 (t, J = 7.7 Hz, 2 H), 1.87-1.73 (m, 2 H), 1.70-

1.60 (m, 2 H), 0.89 (s, 6 H); HRMS (ESI) calcd for
10 CqgHp2N309BrCl (M+H)*: 426.0584; found m/z 426.0606.

Example 443
5-Chloro-3-(7-bromo-5-methoxy-2, 3-dihydro-1H-indol-1-y1) -
1-[1~- (methoxymethyl)propyl]-2(1H)-pyrazinone
15
The title compound was prepared in a manner similar
to the product of Example 413. lH-NMR (CDCl3) &: 0.94
(37, t, J= 7.3 Hz), 1.82 (2H, m), 3.10 (2H, t, J= 7.6
Hz), 3.35 (3H, s), 3.56 (1H, dd), 3.67 (1H, dd), 3.78 (3H,
20 s), 4.35 (2H, t, J=7.9 Hz), 4.95 (1H, m), 6.78 (1H, 4, J
= 2.2 Hz), 6.92 (1H, 4, J = 2.5 Hz), 7.00 (1H, s). MS
(APCI+) m/z 442 (M+H)*.

Example 450
25 5-Chloro-3-(7-bromo-5-methoxy-2,3-dihydro-1H-indol-1-y1) -
1-(l-ethyl-3-methoxypropyl)-2(1H)-pyrazinone

The title compound was prepared in a manner similar
to the product of Example 413. 1H-NMR (CDCls) &: 0.89
30 (3H, t, J=7.4 Hz), 1.80 (2H, m), 2.00 (2H, m), 3.11 (2H,
t, J=7.7 Hz), 3.28 (3H, s), 3.34 (2H, m), 3.78 (3H, s),
4.35 (2H, t, J = 7.9 Hz), 4.85 (1H, br), 6.75 (1H, s),
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, 6.54 (s, 1 H, 4.82 (brs, 1 H, 4.31 15 (t 8.1 Hz, 2 H), 3.14 (t,

= 8.1 Hwp o209 2. 16 (s, 3 H), 1.83-1.74 (m 1. 6$€Tﬂﬁﬂm1mw32 H) ,
86 (t, J = 7.4 Hz, 6 H; HRVS (ESI) calcd for Cl1 8H22N30C12 ( MtH) +:

366. 1140; found mz 366.1156. 20 Exanple 481

3- (5- Met hox§y-78 netmyld 2, 3-€i hy2irvz 1H6é el (11 ylg; 19(2-2.2 Hz). MS

ethylpropyl t azinone -116 WO 02/ 092090 PCT/ US02/ 15493

Al Me3 N NQFS%%W!%P%%HL%% 12 NO Br NBr Br NSMe N SMe XXX XXX
XXXII OxoneTM N O HCI HNNNNO NaHVMDS N SO2Me Owve Ove 481 XXXV
XXXI'I'l Part A Preparation of 5-brapp.l;f1zgyhyl propyl)-3-
(met hyl t hio)-2(1H) - pyra2|none ( XXXI A sol ution of
3, 5-di br'anmo- | - ( 138y TpDdslern-2up-ddfvirordde inged- Yy D3 1g,(1r0 mol ),
prepared using the ceriiyllippyloss-mdety1n 2430453380 il e 84, Part A),

her eby i ncorporated by reference, and sodi umthi onet hoxide (701 ng, 10
mmol) in THE (50 nL) was stirred at 25 C for 10 72 h. The reaction m xture

(300 Mz, CDC13): S 7.14 (d, J = 1.8 Hz, 1 H, 7.09 (d, J = 2.2 H, 1
J 1
2

;II

NVR
H)
J
0.

was diluted with water (/5YrL)™~ and ethyl acetate ( ). The organic
phase was dried over (M ofiltered, and concepNtai@®d in vacuo to give
crude residue. Purificatig¢n Qy flashame,um chrqzﬁﬁog aphy
Br~ “N° N Pd(PPh;),Cl, N° N
Cl Cl
cl Cl
507 451

Prepared in a similar fashion as described for XXXII
10 (Example 481, Part B) using 5-Bromo-3-(5,7-dichloro-2,3-
dihydro-1H-indol-1-y1l)-1-(l-ethylpropyl) -2 (1H) -pyrazinone
(Example 507) as the starting material. mp 137-139 °c; lm
NMR (300 MHz, CDCl3): & 7.14 (4, J = 1.8 Hz, 1 H), 7.09
(d, J=2.2 Hz, 1 H), 6.54 (s, 1 H), 4.82 (brs, 1 H), 4.31
15 (t, J 8.1 Hz, 2 H), 3.14 (t, J = 8.1 Hz, 2 H), 2.16 (s,
3 H), 1.83-1.74 (m, 2 H), 1.68-1.60 (m, 2 H), 0.86 (t, J =
7.4 Hz, 6 H); HRMS (ESI) calcd for CjgHpoN30Cly (M+H)*:

366.1140; found m/z 366.1156.

]

20 Example 481
3-(5-Methoxy-7-methyl-2,3-dihydro-1H-indol-1-yl)-1-(1-
ethylpropyl)-5-methyl-2 (1H) -pyrazinone
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(silica, ethyl acetate:hexane 1:4) gave the product XXXI 15 (2.30 g, 82%
as a white solid. Part B. Preparation of 1-(1-Ethylpropyl)-5-nethyl-

(et hyl t Wwo)028920P) - pyr azi none (XXXI1). A solution of XXX PCZ/UB0y15483 9 nmol )
and 20 di chl or obi s(t ri phenyl phosphi ne) pal l adium(11) (484 ng, 0.7 mml) in
THE (40 nlL) was ed with trimethyl alumnum (6.2 m, 12.4 mmol,

2M t ol uene) dropvm e t 0 C The “redction wamesefl uxed”fory4 h, cooled to

0 C quenched wit r NasflenlL) an wactmﬂpmst)gm.‘et hyl gtate (100 ni).
25 The organic p e was—dried (MSpP4) | fil cotrated in
vacuo to gi veB?r i due. Purpggf- -117 V\D 02/ 09Z09F Fsphé USO02/ 15493

by flash col um chromat ography (sili ca et hyI acet at e: hexane 1 1) gave the
product XXXI I (1.%%g, 73% as a pﬁ?"é‘: yel |l ow solid. 5 Paf¥XIL Preparation

of 1-(1-Ethylpropyl)-5-methyl-3- (nethylsulfonyl)- 2( zi none
(XXXI'1'1). A solution of XXXI'l (200 mg, 0.9 mol ) in EW
|d at 25 C. The

treated with n 1.1 g, 1.8 mol) portlonvmse as a

reaction mxture was gtirred at 25 C 10 for 16 _h and dlluted w th water (20
m.) and ethyl acgta (25 mL). The organic ph5'§e was dried (MySOH4),
filtered, and hr ated in vacuo to gi veHN pr oduc I (153 nm,

67% as a yellow orl. y15)Part R.ypggraration N__O

3- (5- Met hoxy- 7- et 3-di hydro- + ||
pyrazin N e Exanpl e

1H i ndol -1-yl)-1-(1- propyl) 5-met hyl - 2( 1
481 was prepared in a 3s{mlar fashion as descri ﬁ'? for Exanpl e 413 using
XXXI'I'l and 5-net hoxy- 7- @dtehyl i ndol i ne 20 hydrochloride as the starting
materials. np 138-1481C, 1H NWVR (300 MHz, CDEFEYY 8 6. 68 *FHIIL = 2.2 Hz, 1
H, 6.56 (d, J =2.2 H, 1 H), 6.44 (s, 1 H , 4.90-4.79 (brs, 1 H |,

Part A. Preparation of 5-bromo-1-(l-ethylpropyl)-3-
(methylthio) -2 (1H) -pyrazinone (XXXI).

5 A solution of 3,5-dibromo-1-(l-ethylpropyl)-2(1H)-
pyrazinone (XXX) (3.23 g, 10 mmol), prepared using the
conditions described in US6159980 (Example 84, Part A),
hereby incorporated by reference, and sodium thiomethoxide
(701 mg, 10 mmol) in THF (50 mL) was stirred at 25 °C for

10 72 h. The reaction mixture was diluted with water (75 mL)
and ethyl acetate (75 mL). The organic phase was dried
over (MgSOy,), filtered, and concentrated in vacuo to give
crude residue. Purification by flash column chromatography
(silica, ethyl acetate:hexane 1:4) gave the product XXXI

15 (2.30 g, 82%) as a white solid.

Part B. Preparation of 1-(l-Ethylpropyl)-5-methyl-3-
(methylthio) -2 (1H) -pyrazinone (XXXII).
A solution of XXXI (2.0 g, 6.9 mmol) and

20 dichlorobis(triphenylphosphine)palladium(II) (484 mg, 0.7
mmol) in THF (40 mL) was treated with trimethylaluminum
(6.2 mL, 12.4 mmol, 2M/toluene) dropwise at 0 °C. The
reaction was refluxed for 4 h, cooled to 0 °C quenched with
water (50 mL) and extracted with ethyl acetate (100 mL).

25 The organic phase was dried (MgSOy4), filtered, and

concentrated in vacuo to give crude residue. Purification
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4.34 (t, J =7.9 H, 2 H, 3.78 (s, 3 H, 3.05(t, J =7.9 H, 2H, 211

(s, 3H, 2.00 (s, 3 H, 1.82-1.71 (m 2 H), 25 1.67-1.60 (m

2 H), 0.87

(t, J = 7WOokn92080 H); HRVS (ESI) calcd for C20H28N302 ( MPENAISOB#R92182;

found mlz 342.2196. Exanple 501
5- Chl or0- 3- (7- chl or o- 5- net hoxy- 2, 3-di hydro-| Hindol - 1-yl) -
1- (1- et hyloyr dysh 2(dlMmrp yatazimcngradph® dsiN ida Clethyd Owe

-118 WO

3223%29215‘8343 Wk f*]ese%f”%uPrﬁ"%’%*’ed.ﬁhﬁaﬁ%%%i%ﬁﬁaiﬁniﬁe%iﬁ”%m% "

chl or o- 5- mét Ie}dyE Al Cr’veslﬂﬂdlrd)chl oride as the startlng materials. np
143-145 C; 1H NWR (300 MHz, CDC13) 8 6.89 5 (s, 1 , 6.77-6.72 (m 2 H),

4.96-4. 89 1 4.34 (t, 3.76
77 1. 5 Bprt £3H)74 Pj_re@fliarﬁlozﬁ 9t 11' @sﬁtdlyfp)mpﬁjd}é m%ém@

3.07 (t, J
.89 (t, J =

7.6 Hz, 3 Hyre SNBSSy 19al 2 H) ooy GLAHRONRO 2GR (MHH) +:  368. 0933; f ound

mz 368.0927. 1

o (7-Br oo 5 moPhap B PRy VALK (A0St 1 92 G e (2

(25 mL)

(1- et hyl prepy [tre2(tkd) mp;maﬂxmeé“ﬂi\l (@.1CIlg N 1Br8 @il )l HPricipamveidse ms &
simlar faghjhay ag desad bedor Lxanpie mléélc?uxl@%gs stirred at 25 °C

1-sec-butyl -3, 5-di chl oro-2(1H) - pyrazi none and 7- bronp-5-mnmet hoxyi ndoline
hydr ocHifor if@& d$ thens ghtiuigchutidd atagermpl 2535 AT SHPNVRILGBTMHz
CDCl13): S 62%0mL). The organic phase was dried (MgSOy4), filtered,

and concentrated in vacuo to give the product XXXIII (153

mg, 67%) as a yellow oil.

15 Part D. Preparation of 3-(5-Methoxy-7-methyl-2,3-dihydro-
1H-indol-1-yl1)-1-(l-ethylpropyl)-5-methyl-2 (1H) -pyrazinone

(481) .

Example 481 was prepared in a similar fashion as described

for Example 413 using XXXIII and 5-methoxy-7-methylindoline
20 hydrochloride as the starting materials. mp 138-140 °C; 1y
NMR (300 MHz, CDCl3): & 6.68 (d, J = 2.2 Hz, 1 H), 6.56

(d, J = 2.2 Hz, 1 H), 6.44 (s, 1 H), 4.90-4.79 (brs, 1 H),

4.34 (¢, J="7.9 Hz, 2 H), 3.78 (s, 3 H), 3.05 (t,

J = 7.9

Hz, 2 H), 2.11 (s, 3 H), 2.00 (s, 3 H), 1.82-1.71 (m, 2 H),

25 1.67-1.60 (m, 2 H), 0.87 (t, J = 7.4 Hz, 6 H); HRMS (ESI)
calcd for CpgHggN30Oy (M+H)+: 342.2182; found m/z 342.2196.

Example 501

5-Chloro-3-(7-chloro~5-methoxy-2, 3-dihydro-1H-indol-1-y1l) -

30 1-(1l-methylpropyl) -2 (1H)-pyrazinone

T
CP/H:N;ITN

OMe
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(d, J =2.6 Hz, 1 H, 6.78 (s, 1 H, 6.76 (d, J =2.1 H, 1 20 H,
4.99-4.87 (m 1 H, 4.34 (t, j =7.7 Hz, 2 H, 3.76 (s, 3 H, 3.08 (t, j =
7.7 Hz, 2wH)02/092090-1.65 (m 2 H), 1.34 (d, J = 7.0 Hz, 3PHr/US0z/8x93t, J =
7.5 Hz, 3 H; HRVS (ESI) calcd for C20H22N302BrC (M+H) +: 412.0427; found
mz 412.0448. 25 Exanpl e 503

5- Chl or o- 3- ( 5- nEtUsPRCEE gt 1y |simiBlay HipRtoldriHdndigsdripgd for Example
1-(1- rret hylmrpmsmgﬁﬂﬂe@w@mwes -dilh MR N2 &%@Q%/Pgiﬁéﬁ%/akﬁf% N O
Cl N: Pre ared |r1 S|mlar fashion as described for Exanple 413
usi ng 1 sec,c 2'l(n.ﬁ-|) Iid e sthe starting

met hoxy- 7- rﬂ@tqﬂ?fll{aﬁ@ol i e H—M 0Fi; deHadMRhd 390aMEizng C@Qi@t)erl al ﬁ 8ap
R QS RN PR, B 0l e 4 AT

2 H, 3.77ds 7.3 He, 2.02,(5.76 <. B ), 3.4 &7047}%? 7§7§Oz,%izm 1.64
(m 2 ,._(1d,6 @ﬁ%@i?o"

ESI I f CI§H 479 I_¥ou 1490 E'xarrple
fs04 )SC?ZhIC§ Vog'e 25, 7%)\B % i ]ﬁ iSAFGT20MN3R a22( )

1- (1- met hyl3piopwhh-; P¥basianane 3edN @270 NI N C d Pr epar ed in a
siml ar fashi on as descri bed for Exanpl e

Example 502
3-(7-Bromo-5-methoxy~2, 3-dihydro-1H~indol-1-y1l) -5-chloro-1-
(1-methylpropyl) -2 (1H) ~-pyrazinone

AL

N~ °N
Br
OMe
15 Prepared in a similar fashion as described for Example

413 using l-sec-butyl-3,5-dichloro-2 (1H)-pyrazinone and 7-
bromo-5-methoxyindoline hydrochloride as the starting
materials. mp 155-157 °C; lH NMR (300 MHz, CDCl3): & 6.90
(d, J=2.6 Hz, 1 H), 6.78 (s, 1 H), 6.76 (d, J= 2.1 Hz, 1
20 H), 4.99-4.87 (m, 1 H), 4.34 (t, g = 7.7 Hz, 2 H), 3.76 (s,
3 H), 3.08 (¢, Jg=7.7 Hz, 2 H), 1.74-1.65 (m, 2 H), 1.34
(d, J=7.0 Hz, 3 H), 0.89 (t, J= 7.5 Hz, 3 H); HRMS (ESI)
calcd for CpgHpoN305BrCl (M+H)*: 412.0427; found m/z
412.0448.
25
Example 503
5-Chloro-3-(5-methoxy-7-methyl-2,3-dihydro-1H-indol-1~y1l) -
1-(l-methylpropyl) -2 (1H)-pyrazinone
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413 using 1-sec-butyl -3, 5-dichl oro-2(1H)-pyrazi none and 20

5,7-dichloroindoline as the starting materials. np 177-178 C, 1H NWVR (300
MHz, CDCIP:028920006 (d, J = 1.9 Hz, 1 H), 7.09 (d, J = 1P8THSp2/154B), 6. 83
(s, 1 H, 4.98-4.86 (m 1 H, 4.33 (t, J 8.1 Hz, 2 H, 3.11 (t, J .9

7
Hz, 2 H, 1.75-1.65 (m 2 H), 1.34 (d, = 6.6 Hz, 3 H, 0.89 (t, |j 25
7.4 Hz, 3 H; HRVS (ESI) calcd for C%EQT%N?,OCB (M+H) +. 372.0437; found
mz 372.0428. -120 WD 02/ 092090 PCT/ USt2/ 1493 Exanpl e 505
5- Br ono- 3- ( 7- br ono- 5- met hoxy- 2, 3-di h/ﬁro | Hi ndol -1-yl)-1-
(1-et hyl propyl)-2(1H)-pyrazi none F N Br 5 Owe Prepared in a
simlar fashion as described for Exanple usi ng
3, 5-di bromo- | - (1- et hyl propyl ) -2(1H) - pyr=a e and
7- br ono- 5- met hoxyi ndol i ne hydrochl oride al t#e starting materials. np
133-135 C; 1H NWR (300 MHz, CDC13): S 6.92 A0 (d, J = 2.6 Hz, 1 H), 6.81
(s, 1 H, 6.78 (d, J =2.2 H, 1 H, 4.81-OM8 (m 1 H, 4.35 (t, J =7.7
Hz, 02 H) ,603.(78 (ZBcepa'i”egﬂ éigrﬁ.allsj(ntilair :fakﬂidgﬂz,ai d'él_lslfwréilﬁgéllfgﬁ ]f,;ﬂ&mﬁ%éﬂ)
1.70- 1. H) .0, t = 7.3 ; calc or
018H22N302§£?(Hﬁé%gf17ﬁ?ff§ﬁ§¥l?%nﬁ%é%éﬁ?QEQggﬁ%ﬁR'H%?é%&ﬁéﬁ% %%% 5-
5- Br ono- | - (Wetdtdpt-pr-opstiy 13nds Inetd dxgdfotel dryld@, &8s the starting
di hydr o4 Huiatdattalty) ) w{ IHe-pyreazicnode Mv@ (BrooNmdzN 26c@Ns : Poeganed in a

simlar fashion as described for Exanple
(s, 1 H), 6.66 (d, J = 2.2 Hz, 1 H), 6.57 (d, J= 2.2 Hz, 1

H), 4.98-4.91 (m, 1 H), 4.38 (t, J=7.7 Hz, 2 H), 3.77 (s,

3 H), 3.02 (t, J=17.7 Hz, 2 H), 2.04 (s, 3 H), 1.74-1.64

(m, 2 H), 1.33 (d, J = 6.9 Hz, 3 H), 0.90 (t, J=7.5 Hz, 3
10 H); HRMS (ESI) calcd for CjpgHp3N305Cl (M+H)*: 348.1479;

found m/z 348.1490.

Example 504
5-Chloro-3-(5,7-dichloro-2,3-dihydro-1H-indol-1-yl) -2 (1H) -
15 1-(l-methylpropyl)-pyrazinone

T
CVJ[N;fiN

Cl

Cl
Prepared in a similar fashion as described for Example
413 using 1l-sec-butyl-3,5-dichloro-2(1H)-pyrazinone and
20 5,7-dichloroindoline as the starting materials. mp 177-178
°c; lH NMR (300 MHz, CDCl3): & 7.16 (d, J = 1.9 Hz, 1 H),
7.09 (d, J=1.8 Hz, 1 H), 6.83 (s, 1 H), 4.98-4.86 (m, 1
H), 4.33 (¢, J=8.1Hz, 2 H), 3.11 (¢, J= 7.9 Hz, 2 H),
1.75-1.65 (m, 2 H), 1.34 (d, J = 6.6 Hz, 3 H), 0.89 (t, J =
25 7.4 Hz, 3 H); HRMS (ESI) calcd for Cq1gH17N30Cl3 (M+H)*:

372.0437; found m/z 372.0428.

-120-



413 using 3, 5-di brono-1-(1-ethyl propyl)-2(1H)-pyrazi none and

5- nmet hoxy- 7- et hyl i ndol i ne hydrochloride as the starting nmaterials. np
152- 154 GyoODIRiopdopd (300 MHz, 25 CDC13): S 6.73 (s, 1 H), 6PET/US8/1549H), 6.59
(d, J =1.9 Hz, 1 H, 4.84-4.76 (m 1 H, 4.38(t, J =7.7Hz, 2 H, 3.78
(s, 3H, 3.05(t, J =7.7 H, 2H, 2.06 (s, 3 H, -121 W 02/092090
PCT/US02/ 15493 1.87-1.73 (m 2 HEexampI&-sloH9 (m 2 H , 0.89 (t, J =7.3
He o ERBAES) el cdul o CILBONIOOR: a(NLALS: 1400, 0130 fpyng 2

5- Brono- 3- (5, 7- di chl or o 27 8tHyvhpdeopyl H-2 (H5) ~pyyhrifhehé-

et hyl propyl)-2(1H)-pyrazinone NO Br NI N C \ C 10 Prepared in a
simlar fashion as described for 413 using

3, 5-di bromo-1| - (1-et hyl propyl )-2(1H)-plyrazi none and 5, 7-di chl oroi ndol i ne as
the starting materials. np 158-160 £} NVR (300 MHz, CDC13): fi 7.18 (d,
J=1.8Hz, 1 H, 7.11 (d, J = 2.2 ,J1 H, 6.85 (s, 1 H, 4.80- 15 4.75
(m 1 H, 4.34 (t, J =8.1 Hz, 2 . t, J =8.1 Hz, 2 H, 1.88-1.74
(m 2 H, 1.70-1.60 (m 2 H, 0.88 (t, =/7.3 Hz, 6 H; HRMS (ESI) calcd
for CL7HI9N3OBr C12 (MtH) +: 430. 0089; Bf-oy z 430.0109. 20 Exanple 508

5- Chl or 0- 3-(7-chl or o- 5- net hoxy- 2, 3-di hyo H i ndol - 1-yl)

1-[(1R)5- 1-cycl opropyl propyl]-2(1H)-pyrazinggee HN O C N N

Prepared in a similar fashion as described for Example

413 using 3,5-dibromo-1-(l-ethylpropyl) -2 (1H)-pyrazinone
and 7-bromo-5-methoxyindoline hydrochloride as the starting
materials. mp 133-135 °c; 1 NMR (300 MHz, CDCl3): & 6.92
10 (4, J=2.6Hz, 1 H), 6.81 (s, 1 H), 6.78 (4, J = 2.2 Hz, 1
H), 4.81-4.78 (m, 1 H), 4.35 (t, J = 7.7 Hz, 2 H), 3.78 (s,
3 H), 3.11 (¢, J=7.7 Hz, 2 H), 1.87-1.73 (m, 2 H), 1.70-
1.60 (m, 2 H), 0.89 (t, J = 7.3 Hz, 6 H); HRMS (ESI) calcd
for C1gHo9N309Bry (M+H)*: 470.0079; found m/z 470.0084.
15
Example 506
5-Bromo-1-(l-ethylpropyl)-3-(5-methoxy-7-methyl-2,3-
dihydro-1H-indol-1-yl)~2 (1H) -pyrazinone

T
LKL

N~ °N ;
20 OMe
Prepared in a similar fashion as described for Example
413 using 3,5-dibromo-1-{l-ethylpropyl) -2 (1H)-pyrazinone
and 5-methoxy-7-methylindoline hydrochloride as the
starting materials. mp 152-154 °C; 1H NMR (300 MHz,
25 CDbCl3): & 6.73 (s, 1 H), 6.67 (s, 1 H), 6.59 (4, J=1.9

Hz, 1 H), 4.84-4.76 (m, 1 H), 4.38 (t, J = 7.7 Hz, 2 H),
3.78 (s, 3 H), 3.05 (¢, Jg=7.7 Hz, 2 H), 2.06 (s, 3 H),
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i ~\ O 25 Prepared in a simlar fashion as described for Exanple 413
using 3,5-dichloro-I-[(1R)-1-cycl opropyl propyl]-2(1H) - -122 WO 02/ 092090
PCT/ US02/\B428920pyr azi none and 7-chl or o- 5- net hoxyi ndol i ne Paydrsord4e3 i de as
the starting materials. np 118-120 C, 1H NWR (300 MHz, CDC13): 6.93 (s, 1
H, 6.71 (s, , 4.34-4.24 (m 2 H),409401(m1H) 3.76 (s, 3 H,
3.08 (t, JE 8777 HA B2 H)H) 1.030-74HInim2 HE) 1.0639. o8, (=17 1§,

0.95-0 81 (g, B H)); HRMD-(EFD) (culddHor CphdHDNHOfBE QrH)) +0. 34-0.22 (m
1 H; HRI\/S ESI cal cd for C19H22N302012 (MtH) +: 394.1089; found niz
394.1099. T m/z

3-(7-Brono- 5- rrethoxy 2 3-di hydro IH-|ndoI 1 yl)- 5 chI oro-| -

[ (1R) - 1-cycl opropyl propyl] 2( 1H) - pyrazin I C NNBr \ Ow 15
Pr epar ed5C| na simlar fashion as de%¢Eh ??) Exarrpl e 413 using

3, 5-di chl or o-5l—Bﬁr©mE)-3H5ytzI—dplchpph:-pr—ap)zl-]alh(yﬂtdb—1pzyﬁmabtleu.eya.r)d1-(1-

7- br ono- 5- net hoxyi ndol i ne tarting materials. np
138-140 C, 1H NMR (300 Mz %1@%@)( “i ’ﬁ)“,’n‘g.sg (d, J = 2.2 Hz,
1 H, 6.75 20 (d, J = 2.5 Hz, 1 ,434424(m 2 H, 4.10-4.01 (m 1
H, 3.76 (s, 3 H, 3.09 (t, J =7.9 , : 91174(m 2 H),
1.06-0.98 (m 1 H), 0.95-0.86 (m 3 ,0 9072 (m 1H), 0.53-0.44 (m
2 H, 0.35-0.24 (m 1 H); HRVs (Q) I or C19H22N302Br G ( M+H) +:
438.0584; found mz 25 438.0570. B N

10 Prepared in a similar fashion as described for Example
413 using 3,5-dibromo-1- (l-ethylpropyl) -2 (1H)-pyrazinone

and 5,7-dichloroindoline as the starting materials. mp
158-160 °C; lH NMR (300 MHz, CDClz): & 7.18 (d, J = 1.8

Hz, 1 H), 7.11 (d, J=2.2 Hz, 1 H), 6.85 (s, 1 H), 4.80-
15 4.75 (m, 1 H), 4.34 (t, J = 8.1 Hz, 2 H), 3.13 (t, J = 8.1

Hz, 2 H), 1.88-1.74 (m, 2 H), 1.70-1.60 (m, 2 H), 0.88 (t,
J = 7.3 Hz, 6 H); HRMS (ESI) calcd for Cq17H1gN30BrCls

(M+H)*: 430.0089; found m/z 430.0109.

20 Example 508
5-Chloro-3-(7-chloro-5-methoxy-2, 3-dihydro-1H-indol-1-yl) -
1-[(1R)~-1l-cyclopropylpropyl] -2 (1H) -pyrazinone

ci lN/ N

25 Prepared in a similar fashion as described for Example
413 using 3,5-dichloro-1-[ (1R)-1l-cyclopropylpropyl]-2 (1H) -
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Exanpl e 510 5-Chloro-1-[(1R)-1-cycl opropyl propyl]-3-(5-nethoxy-7-

nmet hyl - 2, 3-di hydro-1| Hindol -1-yl)-2(1H)-pyrazi none 30 -123 WO 02/092090
PCT/ US02/WwB6428920h0 N O CI N XN OVe Prepared in a siml ar pPCagisonm4as
descri bed for Exanple 413 using

3,5-dichloro-1-[(1R)-1-cycl opropyl propyl]-2(1H)- pyrazi none and

5- met hoxy- pymmqnﬁjcﬁn% &/ tghdrayshiSomaid iy Bddlelng drvdrerieneidalas np

%GED 1662S gg thid N‘ﬂ\]ar(t:ig{b Mﬂ?terlqi@ﬁ) mp? 1%33%.2((5 °C17EHH N@IRGZ(DBQ)@ M%{QZ_420§, Hf
1 379(dcq3§ _8368?2(98 H’?%” (5 7”20;12’34432414) M %51, 75

(m 2 H, H)084lo@04(m11(nH) 1@953(‘0761.(%JF1-Y) 53—12083 J & 82-0.8H (m 1

ok Oy 300y 0. 36-0 38 (1 A1) o NS (5 np%%&ﬁfg (m,

5- Chl or o- 13(mR)017c9ycq S ofpy.l pr 6Pyl 10348, . A4i Ghl & GI)2, 3.34-0.22 (m,
di hydr o- | Hai mJql Hrvd )(E‘aﬂ)"DchWéﬁEle@%_bl—? 3>@2E>< o NMMH)B: 394, 1069;
ri

Prepared in a simlar fashion as desc anple 20 413 using

3, 5- di chl ofeund MYR) 3R4yIdA%pr opyl propyl ] - 2(1H) - pyrazi none and
5, 7-dichl oroi ndoline as the starting materlals np 166-168 C, 1H NVR (300

Mz, CDC13): 7.15 (s, 1 H), 7.09%, , 6.99 (s, 1 H, 4.34-4.24 (m 2
H, 4188-3.99 (m 1 H), 3.11 (t, 8_&"&".115'}%092H) 2.12-2.05
3-(7-Bromo-5-methoxy-2, 3~dihydro-1H-indol-1-y1l)-5~-chloro~1~

[ (1R)-1-cyclopropylpropyll-2(1H)-pyrazinone

CVJ[N;fiN

15 Prepared in a similar fashion as described for Example
413 using 3,5-dichloro-1-[(1R)-1l-cyclopropylpropyl]-2 (1H)-
pyrazinone and 7-bromo-5-methoxyindoline hydrochloride as
the starting materials. mp 138-140 °C; lH NMR (300 MHz,
CDCl3): O 6.94 (s, 1 H), 6.89 (d, J=2.2 Hz, 1 H), 6.75

20 (d, J=2.5Hz, 1 H), 4.34-4.24 (m, 2 H), 4.10-4.01 (m, 1
H), 3.76 (s, 3 H), 3.09 (t, J=7.9 Hz, 2 H), 1.91-1.74 (m,
2 H), 1.06-0.98 (m, 1 H), 0.95-0.86 (m, 3 H), 0.79-0.72 (m,
1 H), 0.53-0.44 (m, 2 H), 0.35-0.24 (m, 1 H); HRMS (CI)
calcd for C1gHpoN309BrCl (M+H)*: 438.0584; found m/=z

25 438.0570.

Example 510
5-Chloro-1~[ (1R)-1-cyclopropylpropyl] -3~ (5-methoxy-7-
methyl-2,3-dihydro-1H-indol-1-yl)~2 (1H) -pyrazinone
30
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25 (m 1 H, 1.92-1.76 (m 1 H), 1.05-1.00 (m 1 H, 0.94-0.86 (m 3 H),
0.80-0.71 (m 1 H), 0.53-0.46 (m 2 H, 0.33-0.21 -124 WD 02/092090
PCT/ US02/Wwb4989200im 1 H); HRMS (ESI) cal cd for C18H19N30CP8T(USe1A) 5493

398. 0594; found nmz 398.0575. Exanple 512 5

5-Chloro-1-[(1R)-1-cycl opropyl propyl ]-3-(5, 7-di brono- 2, 3-
di hydro-1 Hindol -1-y1)-2(1H) - pyr azi N"'"Xo C NN Bri ~\ Br Part
A: Indoline (2.2 g, 18.04 mmol), dis$0 veq) in dichloronethane (160 nlL) was
stirred with pyridinium210 tribromd g, 37.6 mol) for 16 h at 25 C
The reaction was quenched with sat 50 nL) and water (50 nlL). The
di chl oromet hane was separated, dri®d (NgS®)>Sand stripped in vacuo. The
resi due was chromatographed on silica ge ing 20% et hyl acet at e/ hexanes
as eluent to 15 give 5, 7-di bronvoi ndol i ne Y g, 84%yield). 1H NVR(CDC13)
87.28(m1H),711(s lH) 3.96 (s br, ), 3.63 (t j = 9 Hz, 1H),
3.13 (t J = 9Hz, Part B: Prepared in aogmgr | ar fashion as descri bed
for Exanple 413 u5| 5-di_chl.or. R).-1 20
cycl opr opy! pr opyl= f% lﬁ‘bl?i]ea ré?séhfl}jlaﬁ‘r SSRGS DL ondaple
starting meitler nmmg GpS}@@CI'ﬂ&r@; 1IH NNR{B@ﬁfdm@romﬁ@pyB]—DM)(d J =
1 8 FE 1 g%gg.q %ﬂgjaﬁa:?éhé% ﬁi;ﬁ%éi’né{#?dgﬁ%ﬁﬁ%#l%?J - 8.1
1, ’94 1 azftﬂ)ng meFRrg. g - (mmpl 0-163 °C87 Ht NMR 43905 Mz, 3 ,
0. 78-0. 68 (QnC]_’g H) , 6065890.(39 (LmH)Z id).,670.(29- 0. 22 2(.A HEk ,H), H)HRI\%55(9ESI)
calcd for 9%§H19N3C8r2 (N%EQ 485, 9583;
, J = 2.2 Hz, ), 4.37 (t, 'g= 7.7 Hz, 2 H), 4.29-4.04
(m, 1 H), 3.79 (s, 3 H), 3.04 (t, g=7.7 Hz, 2 H), 2.07
(s, 3 H), 1.95-1.75 (m, 2 H), 1.08-1.00 (m, 1 H), 0.95 (t,

10 J=7.5 Hz, 3 H), 0.82-0.75 (m, 1 H), 0.57-0.47 (m, 2 H),
0.36-0.29 (m, 1 H); HRMS (ESI) calcd for CogHy5N305C1l

(M+H)*: 374.1635; found m/z 374.1617.

Example 511
15 5-Chloro-1-[(1R)~-1-cyclopropylpropyl]-3-(5,7-dichloro-2,3~-
dihydro-1H-indol-1-yl) -2 (1H) -pyrazinone

-Cl
Prepared in a similar fashion as described for Example
20 413 using 3,5-dichloro-1-[(1R)-1-cyclopropylpropyl]-2 (1H) -
pyrazinone and 5,7-dichloroindoline as the starting
materials. mp 166-168 °C; 1H NMR (300 MHz, CDCl3): & 7.15
(s, 1 H), 7.09 (s, 1 H), 6.99 (s, 1 H), 4.34-4.24 (m, 2 H),
4.08-3.99 (m, 1 H), 3.11 (t, J = 8.1 Hz, 2 H), 2.12-2.05
25 (m, 1 H), 1.92-1.76 (m, 1 H), 1.05-1.00 (m, 1 H), 0.94-0.86
(m, 3 H), 0.80-0.71 (m, 1 H), 0.53-0.46 (m, 2 H), 0.33-0.21
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found m z 485.9592. 30 Exanple 513

5- Chl oro-3-(7-chl oro-6-fl uoro-5-net hoxy- 2, 3-di hydro-| H

i ndol - 1- yWp-0209209R) - 1- cycl opr opy! propyl ] - 2(1H) - pyr azi none P€IAB0NMG402/ 092090
PCT/ US02/ 15493 HNXO C N N Cl F Owe Prepared in a simlar fashion as
descri bed f Exanpl e 413 usi

3, 5-di chl or 'I FER ﬁ%ci%ﬁ)oﬁﬁld?%p@ﬂ @18y oNEOGY3 asz‘n%hel and
7-chl, oro- 6544 upsdu 5- FRLNPXY} Nddd nes-as the starting materials. np 128-130
C 1HNI\/R(300M—IZ CDC13 :)8696(3 1H, 6.79 (d, J =7.3 Hz, 1 H
4.33 (t, J =7.9 H, 2 H), 4.08-4.00(m 1 H, 3.86 (s, 3 H, 3.08(t, J
77Hz,2H) 194174(m2|—|)E,1 1@3]210(m1H) 0.92 (t, J 7.3
0.34-0.27 (m 1 H); HRVS

1 — -

Hz 3 55- 0.

(ESI) o cd STOHL %&R@b@%’zﬂ%@m ﬁerm'ﬁ -3 ol 1ibuano1243-
Exanpl e 514 15 5- Chl odihydsd- TiM fnido B- ey hpxy ¢ 2 P-gi by giRohst i ndol - 1-yl ) -
1-[(1S)-1-cycl opropyl propyl]-2(1H)- py a2| ne NOC NN C Ow Prepared
in a simlar fashion as described f le 20 413 using
3,5-dichloro-1-[(1S)-1-cycl opropyl proB &( 1H) pyrazi none and
7- chl or o- 5- met hoxyi ndol i ne hydr ochl or/ﬁjﬂe as the starting materials. np
128-130 C; 1H NMR (300 MHz, CDCl3)g1+ §i%> s, 1 H , 6.71 (s, 2 H ,
4.34-4.24 (m 2 H, 411399(m 1 H, 3175/(s, 3 H, 3.08 (t, J =7.9

Hz, Br

Br
Part A: Indoline (2.2 g, 18.04 mmol), dissolved in
dichloromethane (160 mL) was stirred with pyridinium

10 tribromide (12 g, 37.6 mmol) for 16 h at 25 °C. The
reaction was quenched with sat NaHSO3 (50 mL) and water (50

mL) . The dichloromethane was separated, dried (MgS04) and

stripped in vacuo. The residue was chromatographed on
silica gel using 20% ethyl acetate/hexanes as eluent to

15 give 5,7-dibromoindoline (4.2 g, 84% yield). lm NMR (CDC13)
6 7.28 (m, 1H), 7.11 (s, 1H), 3.96 (s br, 1H ), 3.63 (t J =
9 Hz, 1H), 3.13 (t J = 9Hz, 2H).

Part B: Prepared in a similar fashion as described
for Example 413 using 3,5-dichloro-1-[(1R)-1-

20 cyclopropylpropyl]-2(lH)-pyrazinone and 5,7-dibromoindoline
as the starting materials. mp 164-165 °C; 1lH NMR (300 MHz,
CbhCl3): 6 7.42 (4, J = 1.8 Hz, 1 H), 7.22 (4, J = 1.5 Hz,
1 H), 6.96 (s, 1 H), 4.26 (t, J = 8.1 Hz, 2 H), 3.99 (app.
g, J=8.3 Hz, 1 H), 3.08 (t, J=7.9 Hz, 2 H), 1.94-1.69

25 {(m, 2 H), 1.02-0.92 (m, 1 H), 0.87 (t, J = 7.5 Hz, 3 H),
0.78-0.68 (m, 1 H), 0.50-0.39 (m, 2 H), 0.29-0.22 (m, 1 H);
HRMS (ESI) calcd for CpgH{gN30BroCl (M+H)*: 485.9583;

found m/z 485.9592.

30 Example 513
5-Chloro-3-(7-chloro-6~fluoro-5-methoxy-2,3-dihydro-1H-
indol-1-yl)~1-[(1R)-1-cyclopropylpropyll-2(1H)~pyrazinone
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25 2 H),
H, 0.79-0.72 (m 1 H),

1.93-1.73 (m 2 H),

PCT/ US02/wb42892000 24 (m 1 H);

0.54-0.43 (m 2 H),

1.06-0.99 (m 1 H), 0.92 (t, J 7.3 Hz, 3
0.34- -126 WD 02/ 092090
HRVS (ESI) cal cd for CLOH2PRBOBELES4OM-H) +:

394.1089;
3- (7- Brono- 5- et hoxy- 2, 3-di hydro-1 Hi ndol

found mz 394.1088. Exanple 515 5
-1-yl)-5-chloro-I -

[ (1S)-1-cycl opropyl propyl]-2(1H)-pyrazi
Prepared in a simlar fashion as desgri
3,5-dichloro-1-[(1S)-1-cycl opropyl

NX'OC NN Br \ Ow
for Exanple 10 413 using
|1-2(1H) pyrazinone and

none

7- br ono- 5- met hoxyi ndol i ne hydrochl ori © the starting materials. np
138-140 C, 1H NMR (300 MHz, CDC13):||S 8.94 (s, 1 H, 6.89 (d, J = 2.2 Hz,
1 H, 6.76 (d, J =2.2 Hz, 1 H, 3N R4(m 2 H), 4.10-4.01 (m 1 15
H, 3.76 (s, 3 H, 3.09 (t, J =7.9 Hz, 1.94-1.74 (m 2 H),
1.06-0.98 (m 1 H), 0.95-0.86 (m 3 Hgl 0.72 (m 1 H, 0.54-0.44 (m
2 H, 0.35-0.22 (m 1 H); HRMB (ESI) cal\cd/t or C19H22N302Br O ( MtH) +:
438.0584; found mz 438.0605. 20 ExanpFe

5-Chloro-1-[(1S)-1-cycl opropyl propyl ]-3-(5-

met hyl -
-127 WO 02/
descrlbed

2, 3-di hyHrepaikkedndnl ai symjii2¢1EpshypazasodesNrXbed CorNENampheOVe

992‘@9%%01/ 5582619823 - 1P 9RAY €4 -LDcRoB B\ ALrbaSH1 28 (3% -

5 pyrazinone and 7-chloro-6-fluoro-5-methoxyindoline as the

starting materials.
CDClz): & 6.96 (s, 1 H),
(t, g=7.9 Hz, 2 H),
3.08 (¢, Jg=7.7 Hz, 2 H),
(m, 1 H), 0.92 (t, J =

0.55-0.44 (m, 2 H),
for C19H91N305ClyF (M+H)™

10

mp 128-130 °C;
6.79
4.08-4.00 (m,
1.94-1.74 (m,
7.3 Hz,

0.34-0.27 (m,
412.0995;

1y NMR (300 MHz,

(d, J = 7.3 Hz, 1 H), 4.33
1 H), 3.86 (s, 3 H),

2 H), 1.07-0.97

3 H), 0.80-0.73 (m, 1 H),

1 H); HRMS (ESI) calcd
found m/z 412.1019.

Example 514

15

5-Chloro-3-(7-chloro-5-methoxy-2, 3-dihydro-1H-indol-1-y1l) -

1-[(18)-1-cyclopropylpropyl] -2 (1H)-pyrazinone

/:FT/<j

AL

0

g

N~ °N
Cl
OMe

Prepared in a similar fashion as described for Example

20

413 using 3,5-dichloro-1-[(18)-1l-cyclopropylpropyl]-2 (1H) -

pyrazinone and 7-chloro-5-methoxyindoline hydrochloride as

the starting materials.

CDClz): & 6.93 (s, 1 H),
4.11-3.99 (m, 1 H), 3.75
1.93-1.73 (m, 2 H),
3 H), 0.79-0.72 (m,

H),
2 H),
7.3 Hz,

25

1.06-0.99 (m,
1 H),

mp 128-130 °C; 1H NMR (300 MHz,
6.71 (s,

2 H), 4.34-4.24

3.08 (¢, Jg=17.9 Hz,
1 H), 0.92 (t, J =
0.54-0.43 2 H), 0.34-

(m, 2

(s, 3 H),

(m,
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413 using 3,5-dichloro-I-[(1S)-1-cycl opropyl propyl ]-2(1H)- pyrazi none and
5- net hoxy- 7- net hyl i ndol i ne hydrochloride as the starting materials. np
156- 158 GyOXIbiopdepd (300 MHz, 5 CDCl13): S 6.87 (s, 1 H), 6. @6T(usp2/ds493 1. 8 Hz,
1H) 6.57 (d, J=22Hz 1H) 4.35 (t, J =7.7 Hz, 2 H, 4.10-4.02 (m
1. 93 1.73

( m ’2 a) 77P 3’64 0Ty 1(%’ Fjﬁ)o?# ¢ rﬁo% %91{202%92?172;2%

0.55-0.44 30 2,0d9; fd3fr %/%3319@ (oggl. H); HRVB (ESI) calcd for
C20H25N302C (I\/H—|)+ 374.1635; found nmz 374.1634. Exanple 517

5-Chloro-1-[(1S)-1-cycl opropyl propyl ]-3-(5, 7-dichloro-2, 3- 15
di hydro-lH—indoI 1-yl)-2(1H)- pyrazimi—émﬂ;xo CI NN ca \ d

Prepared i | ar i,on as descr.i bed for ,Ex 413 using

5 P al ol or RS- BAHERG Y oy BB ) e L2

5, 7-di chl or oi ndoI I niE(1a3) %ﬂwyﬁhﬁromlmt@yﬂl-&(m—lgﬁﬁ‘ra]&cﬁae 1H NWR (300

MHz, CDC13): ¢S 7.15 (s, 1 H, 7.09 (s, 1 H, 6.99 (s, 1 H), 4.34-4.24 (m
2 H, 4.08-3.99 (m 0.5 H), 3.11 (t =,7.9 Hz, 2 H), 2.42-2.36 (m 0.5

H, 2.16-2.00 (m 1 H. 1.94-1.74 (m\‘m%] 1.07 25 0.99 (m 1 H),
0.94-0.86 (m 3 H), 0.80-0.71 (m 1 H) 53-0.42 (m 2 H), 0.36-0.20 (m

1 H; HM (ESI) calcd for CL8HLI9N3 M+H) +: 398. 0594; found m z

398. 0602. Exanple 518 30

5-Chloro-1-[(1S)-1-cycl opropyl prorﬁ)l ]- '3 , 7>di br onp- 2, 3-

di hydro-1Hindol -1-yl)-2(1H)-pyrazi nopg WO 02/ 092090 PCT/ US02/ 15493
N O

OMe
Prepared in a similar fashion as described for Example

10 413 using 3,5-dichloro-1-[(1S)-1l-cyclopropylpropyl]-2 (1H)-

pyrazinone and 7-bromo-5-methoxyindoline hydrochloride as

the starting materials. mp 138-140 °C; 1H NMR (300 MHz,

CDCl3): & 6.94 (s, 1 H), 6.89 (d, J=2.2 Hz, 1 H), 6.76

(d, J =2.2 Hz, 1 H), 4.34-4.24 (m, 2 H), 4.10-4.01 (m, 1
15 H), 3.76 (s, 3 H), 3.09 (t, = 7.9 Hz, 2 H), 1.94-1.74 (m,

2 H), 1.06-0.98 (m, 1 H), 0.95-0.86 (m, 3 H), 0.79-0.72 (m,

1 H), 0.54-0.44 (m, 2 H), 0.35-0.22 (m, 1 H); HRMS (ESI)
calcd for Cq9HppN309BrCl (M+H)*: 438.0584; found m/z

438.0605.
20
Example 516
5~Chloro-1-[(1S)-1~cyclopropylpropyl] -3~ (5-methoxy-7-
methyl-2,3-dihydro-1H-indol-1~yl) -2 (1H) -pyrazinone
/w
I-IN 0]
L X
Cl N Ng
25 OMe
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C NN Br Br Prepared in a simlar fashion as described for Exanple 413
using 3,5-dichloro-I-[(1S)-1-cycl opropyl propyl]-2(1H) - pyrazi none and

5, 7- di br owoiongiedopne as the starting 5 materials. nmp 165 CPCTH[ISBWR4()3300 VHz,
CDCl13) : S 7.49 (d, J =1.8 Hz, 1 H), 7.29 (d, J=1.8Hz,1H), 7.02 (s,

H, 4.32(t, J =7.9H, 2H, 4.06 (app. q, J = 8.0 Hz, 1H),315(t
= 8.1 Hz, 2 HPrgp®@oed m gnpipilpr faghionogs @ﬁFCIlb?d bon4EXample= 7.5
H, 0B8-0s#d (M 51an1300 01 57 Ds b1 (& c 2o 7 _

cl) cal cd forr?)g B oRBtE o %ﬁ »“?gh e %Q*opglﬁ:?oﬁyg] ARath

e 51PVTRIIRS 331 - RIS ao%Y 71 16T ‘-5‘1%%@%3(9@2 BArar e &3¢ HeS 15

i ndol - 1- yl YtHe [£48)tlng yrod opr Dpys pr apy | 152¢ 155 - iiyfai'zt{num (XMBEL NN C
Owve Prepar@ﬂ:l?(a s lay fashiap as d@cg(bej 1of  Exagpl e H4136L§J,ng

3, 5-di chl oro-| 1S) - 1- cycl opr opyl propyl ] 1H) 20 pyrazi none "and

7- chl or o- 6- fd.uo¥ o= 52 n2tBoxyl ndb) i he3@s(t hel star?ifg, nﬁtﬂha4510-mp CL:27 129
C, 1H NWR (300 6 {S 6. 7 3

433 (1, J?h? Py, SRS, S Sl o% < “H)H)7 98%%212, %6 o5g o) (t, J

= 7. Hz, 2(8) | 3 1H)9.4 1. 931 n320my 21H>o,7 b: 96~ 9599 m{mi H)H ©2%t0.87= 7.3
I(-lz : 11803)}%2 (msd-t)73 A2%9 MO 0%@@0@04ECTIAU§@ 2333142%@%% ifl
412. 095%0 pmed e J%M%OS%SIﬁ@@éCF%%EC@%O%25&362& (R4S '

5- Chl or o- 3-3B4 7€l £hl B, Iﬁfﬁilm/zﬁrbs?.dd-l ndol - 1-y1) - 1-

Example 517
5-Chloro-1-[(18)-1-cyclopropylpropyl] -3-(5,7-dichloro-2, 3~
15 dihydro-1H-indol-1-yl)-2(1H) -pyrazinone

Cl
Prepared in a similar fashion as described for Example

413 using 3,5-dichloro-1-[(1S)-1-cyclopropylpropyl] -2 (1H) -
20 pyrazinone and 5,7-dichloroindoline as the starting

materials. mp 157-159 °C; 1 NMR (300 MHz, CDCl3): & 7.15

(s, 1 H), 7.09 (s, 1 H), 6.99 (s, 1 H), 4.34-4.24 (m, 2 H),

4.08-3.99 (m, 0.5 H), 3.11 (t, J= 7.9 Hz, 2 H), 2.42-2.36

(m, 0.5 H), 2.16-2.00 (m, 1 H), 1.94-1.74 (m, 1 H), 1.07-
25 0.99 (m, 1 H), 0.94-0.86 (m, 3 H), 0.80-0.71 (m, 1 H),

0.53-0.42 (m, 2 H), 0.36-~0.20 (m, 1 H); HRMS (ESI) calcd
for C1gH19N30Cly (M+H)*: 398.0594; found m/z 398.0602.

Example 518
30 5-Chloro-1-[(1S)-1-cyclopropylpropyl]-3-(5,7-dibromo-2,3~
dihydro-1H-indol-1-y1l) -2 (1H) -pyrazinone
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((1R) - 2- et hoxy- | -net hyl ethyl]-2(1H)-pyrazinone e HN O C N XN C d
Prepared in a simlar fashion as described for Exanple 10 413 using
3, 5- di chlwp®i09400dR) - 2- net hoxy- | - met hyl et hyl ] 2( 1H) - pyr aziPoonsoand93
5,7-dichloroindoline as the starting rrateri als. np 93-95 C, 1H NWR (300

MHz, CDC13): 7.18 (s, 1 H, 7.11 (s, 1 H, 7.06 (s, 1 H, 4.35 (t, j =7.9
Hz,2|—|),362356(m3|—|),336(\ , 3.12 (t, J =15 8.1 Hz, 2 H,
0.90-0.86 (m 3 H; HRVS (ESI) calcd H GL6HL7N302C13 (M+H) +: 388. 0386;
found nfz 388.0358. Exanple 521

5- Chl oro- 3- (5, 7-di brono- 2, 3-di hydro- ¥ igdol z1-yl)-1-[(1R) - 20

2- met hoxy- | - net hyl et hyl ] -2(1H) - pyr &indhe MO N O C N Br Br Prepared in

a simlar fashion as described for Exagple 13 using
3,5-dichloro-1-[(1R)-2-nethoxy-I|-methylet 25 2(1H) - pyrazi none and

5, 7-di br onoi ndol i ne as the starting mater S. np 119-120 C, 1H NWR (300
MHz, CDC13): S 7.47 (d, J = 1.8 Hz, 7327(d J =1.8 Hz, 1 H), 706

Ly 5w 2 1y, Bt GhY %%9@%%499@1% B GIR fledpl y
Hz, 2 H) , 41]5 4031(I?(§J 3) 5=di.dh g0 3—ﬁ-b(15ﬂ%qy©1)0waimdﬁmpmﬁlm28r 2C1
(MeH) +: 47458208 ndUGh I, A48 inddline as the starting
5 materials. mp 165 °C; 1H NMR (300 MHz, CDCls3): & 7.49 (d,

J=1.8 Hz, 1 H), 7.29 (4, J= 1.8 Hz, 1 H), 7.02 (s, 1 H),

4.32 (t, J 7.9 Hz, 2 H), 4.06 (app. g, J = 8.0 Hz, 1 H),

3.15 (t, J 8.1 Hz, 2 H), 1.99-1.74 (m, 2 H), 1.11-0.99

(m, 1 H), 0.94 (£, J = 7.5 Hz, 3 H), 0.88-0.73 (m, 1 H),

10 0.57-0.46 (m, 2 H), 0.39-0.27 (m, 1 H); HRMS (CI) calcd for
Cq18H19N30BryCl (M+H)*: 485.9583; found m/z 485.9604.

Example 519
5~Chloro-3-(7~-chloro-6~fluoro~5-methoxy-2, 3~-dihydro-1H-
15 indol-1-yl)-1-[(18)~1~cyclopropylpropyl]-2(1H)-pyrazinone

r

N~ °N
Ci
F OMe

Prepared in a similar fashion as described for Example

Cl

413 using 3,5-dichloro-1-[(1S8)-1-cyclopropylpropyl] -2 (1H) -
20 pyrazinone and 7-chloro-6-fluoro-5-methoxyindoline as the
starting materials. mp 127-129 °C; lg NMR (300 MHz,
CDClz): & 6.96 (s, 1 H), 6.79 (d, J = 7.3 Hz, 1 H), 4.33
(¢, J=7.9 Hz, 2 H), 4.11-4.00 (m, 1 H), 3.86 (s, 3 H),
3.08 (¢, g=7.7 Hz, 2 H), 1.94-1.74 (m, 2 H), 1.07-0.99
25 (m, 1 H), 0.92 (t, J = 7.3 Hz, 3 H), 0.80-0.73 (m, 1 H),

~129~



Exanpl e 522 5-Chloro-3-(7-chloro-6-fluoro-5-nethoxy-2, 3-di hydro-| H

i ndol -1-yl)-1-(1-(nmethoxynethyl)propyl]-2(1H)-pyrazinone INO 1 "'X; C N
N C  10wB ookk20lr epared in a simlar fashion as descri be#crarsotxzaopl e 413
usi ng 3,5-dichloro-I-[1-(nethoxynethyl)propyl]-2(1H) - pyrazi none and

7-chl oro- 6-fl uoro-5- met hoxyi ndoline as the starting materials. np 140-142
C, 1H NVR @366 10HA4 180,CBCH).: 0S3A-00 L, (n, H) H)G. HRMY, (EBE &aldd, 1 H),
4.97- 4.85flon Ch gy MEBLIGE, M+H):6 Ha2 DH5; Fhhd S/ 41|)2, 10165 (dd, J
= 10.6, 5.8 Hz, 1 H, 3.54 (dd, J =10. 6, 3.7 Hz, 1 H), 3.33 (s, 3 H,
3.07 (t, J =7.5Hz, 2 H, 1.90- .72 (m 2 H), 0.92 (t, J =7.5 Hz, 3 H);
HRVS (ESI) calcd 20 for C18H2IN303Ghedmdidrtzp 416.0944; found m z

416. 095 Ex

3 (7 Br G- 5. SRCRUR50033 8t hySSbLPEPrAoR- S P re-2r spdol-1-vL) -1-

[ (1R) - 1- (et hoxy ristiR) J2pmemtchey2(1 e thyiaaitdne-2 (H)Opytdt RoneX C N N Br
i ~\ Ov -131 WD 02/092090 PCT/ US02/ 15493 Prepared in a simlar fashion

as described for Exanple 413 using _
3,5-dichloro-1-[(1R)-1- (et hoxynet hyly rop91]- 2(1H)-pyrazi none and
7- br ono- 5- met hoxyi ndol i ne hydrochl or the starting materials. np
102-104 C, 1H 5 NWMR (300 MHz, CDC13):{|S 7.00 (s, 1 H, 6.92 (d, J = 2.5
Hz, 1 H, 6.78 (d, J = 2.2 Hz, 1 Hgi *¥80 (m 1 H),
Cl
Cl

- Prepared in a similar fashion as described for Example
10 413 using 3,5-dichloro-1-[(1R)-2-methoxy-1l-methylethyl]-

2(1H) -pyrazinone and 5,7-dichloroindoline as the starting
materials. mp 93-95 °C; lu NMR (300 MHz, CDCl3): & 7.18

(s, 1 H), 7.11 (s, 1 H), 7.06 (s, 1 H), 4.35 (¢, J=17.9
Hz, 2 H), 3.62-3.56 (m, 3 H), 3.36 (s, 3 H), 3.12 (t, J =

15 8.1 Hz, 2 H), 0.90-0.86 (m, 3 H); HRMS (ESI) calcd for
C16H17N309Cly (M+H)*: 388.0386; found m/z 388.0358.

Example 521
5-Chloro-3-(5,7-dibromo-2, 3-dihydro-1H-indol-1~y1l)-1-[ (1R) -
20 2-methoxy-l1-methylethyl] -2 (1H)~pyrazinone

H}/\o
AL

Br

Br
Prepared in a similar fashion as described for Example
413 using 3,5-dichloro-1-[(1R)-2-methoxy-1-methylethyl] -

25 2(1H)-pyrazinone and 5,7-dibromoindoline as the starting
materials. mp 119-120 °C; lH NMR (300 MHz, CDCl3): & 7.47

(d, g =1.8 Hz, 1 H), 7.27 (d, J=1.8 Hz, 1 H), 7.06 (s, 1
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I 00“

4.35 (t, J =7.7 Hz, 2 H, 3.78 (s, 3 H, 3.67 (dd, J = 10.6, 5.5 Hz, 1
H, 3.56 (dd, J = 10.6, 3.7 Hz, 1 H, 3.35 (s, 3 H), 3.10 (t, j = 7.9 Hz,
2 H, 1.9%012/p200m 2 H), 10 0.93 (t, J 7.3 Hz, 3 H) ; PRYES(ZIMITal cd
for CL8H22N303BrCl (MtH) +: 442.0533; found m z 442.0532. Exanple 524
5-Chl oro-3-(5, 7-di chl oro- 2, 3-di hydro-I1 Hindol -1-yl)-1- 15

[ (1R) - 1- (néi)ho@rﬂéﬁﬁ/l()%)r@@yll} -2 AH) -Pyrbizi nbrre 7H NIO G B N 3 G20
Prepared i g&=im| ar fashy om ags desagy beg fpr alymleg #13; Usj ng)

3, 5-di chl or.o- I-[(lR) 1- (7t thoxyrreth l)PEEé‘ﬁéyléﬂ H) - pyrazi none and

5, 7- di chl orloi4fioldne” a %+ B ard }ﬁ% k. ot 44%01146 C. 1H NMR (300
MHz, CDC13)G1631AN®2R1pCl (=M+_TH)8+HZ 474 1—92987, OfQDL(rdi /z 478. 42851 H), 7.03

(s, 1 , 4.94-4.90 (m 1 H), 4.32 (t, J =81H, 2 H, 3.65 (dd, J =
10.6, 5.5 Hz, 1 H), 354(dd J=10.7, 3.3 Hz, 1 25 H), 3.33 (s, 3 H),
3.10 (t, J = 8.1 Hz, 18817mm1e2529 0.91 (t, j = 7.3 Hz, 3 H);

Bxanpl o 525 0 B EJH%P s Jrertitny o o TR )

[ (1R) - 1- (et hAookelhyl) pilo;Bglnl-](mg@hlei)qrpythrﬂhpmepyllsz (\Aﬁ)emamne
PCT/ US02/ 15493 O HN O Br NN Br Ove Prepared ina simlar fashion as

descri bed for Exanple 413 using
3,5-di bromo-1-[ (1R) - 1- (rrethoxyrrethyl)p op

e f

Cl

10 F OMe

Prepared in a similar fashion as described for Example
413 using 3,5-dichloro-1-[1- (methoxymethyl)propyl]-2 (1H)-
pyrazinone and 7-chloro-6-fluoro-5-methoxyindoline as the
starting materials. mp 140-142 °C; 1H NMR (300 MHz,

15 ¢cpclz): & 7.00 (s, 1 H), 6.79 (4, J = 7.3 Hz, 1 H), 4.97-
4.85 (m, 1 H), 4.34 (t, J=7.6 Hz, 2 H), 3.86 (s, 3 H),
3.65 (dd, J = 10.6, 5.8 Hz, 1 H), 3.54 (dd4, J = 10.6, 3.7
Hz, 1 H), 3.33 (s, 3 H), 3.07 (t, J=17.5Hz, 2 H), 1.90-

1.72 (m, 2 H), 0.92 (t, J = 7.5 Hz, 3 H); HRMS (ESI) calcd
20 for CygHp1N303CloF (M+H)*: 416.0944; found m/z 416.0955.

Example 523
3= (7-Bromo-5-methoxy-2, 3-dihydro-1H-indol-1-v1l)-5-chloro-1-
[ (1R) ~1- (methoxymethyl)propyll-2(1H)-pyrazinone

£
LL

N N
Br
OMe
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2(1H) - pyrazi none and 7-brono-5-net hoxyi ndoline 5 hydrochloride as the
starting materials. np 122-123 C 1H NMWR (300 WMHz, CDCl1l3): S 7.07 (s, 1

H, 6.92 W0,02092002.6 Hz, 1 H), 6.77 (d, J = 2.2 Hz, 1 H) pcan®bas480 (m 1
H, 4.34(t, J=7.7H, 2H, 3.78 (s, 3 H, 3.66 (dd, J = 10.7, 5.5 Hz,
1 H, 3.56 (dd, J = 10.3, 3.3 Hz, 1 H, 3.35 10 (s, 3 H , 3.10 (t, J = 7.7

Hz, 2 H) , 1.87-Bremayes inty simplag feshjor gsidepcribefl: FpRVBxEESLE
cal cd for @5@8&%%3;&?—@@1@@&04{36[@Qﬁ?*li%@éh é@l@y@?ﬂ@opﬁ?mle 526

15 5-B th -

[ (1R) - r10( me%3 hjgl;yn@( %%‘P%%fﬁ‘f}gzh%mﬁ?r%zl%l%%h@xywﬂ?w]@? Br N XN Owve
Prepar ed i ydsochlaridasis orhassdescinyedatorifkanplep 2024134u%cm91H
3, 5-di broomomir [ (3443 -ie £ Meéhexynet hyl) pgepyd ] 2(HH) -@ygaz{gong and 5

5- met hoxy- 7- msthyllndollne hydrochl ori de as the starting materials. np
116-118 C PM—# N\IR(S@WM, GDG13):2 316, 98 Kk, 4. SH) 469«57 (fhs,11HH), 6 58

d, J = 2. 4.97 5 1 8 {t

{0 (s, I—&) 3@%?%(1 Pl g 4t s dySp 53?7 (88, 5%, 6, 3.6
Hz, 1 H), 33B6(s2-3Hp, B4 (3,56 (@dv@ﬂzl 26 3"2@6,(%HBF§

1 92 1.72 (m, 2 H, B 90 (ts, 71337 D 82/ 092900 f’@élﬁ)iél@ﬁ‘%z H) = 7 5 Hz,
422 103@6@(% aI cd f?r C19H235N}§)C'BBrR1\(IéVH—gI) C;l 2d1fogr9 f ound n12

5- Br ono- 3- (&, mbé}ﬂaﬁwlz BUdDRYdr A43H+ 0 hidi - doyng 1114:{(44_4:3 0532.
1- (et hoxynet hyl ) propyl ] - 2(1H) pyrazi none Ol~1 FiN O
Example 524
5-Chloro-3-(5,7-dichloro-2,3-dihydro-1H-indol-1-y1) -1~
15 [(1R)-1-(methoxymethyl)propyll-2(1lH)-pyrazinone

/I-h/\o/

N._O
XL
Cl N~ °N

Cl

Cl
Prepared in a similar fashion as described for Example
413 using 3,5-dichloro-1-[(1R)~1- (methoxymethyl)propyl]-
20 2(1H)-pyrazinone and 5,7-dichloroindoline as the starting
materials. mp 143-146 °C; 1H NMR (300 MHz, CDCl3): & 7.15
(d, J=1.8Hz, 1 H), 7.09 (4, J=1.8 Hz, 1 H), 7.03 (s, 1
H), 4.94-4.90 (m, 1 H), 4.32 (t, J = 8.1 Hz, 2 H), 3.65
(dd, J = 10.6, 5.5 Hz, 1 H), 3.54 (44, J = 10.7, 3.3 Hz, 1
25 H), 3.33 (s, 3 H), 3.10 (t, J = 8.1 Hz, 2 H), 1.88-1.70 (m,

2 H), 0.91 (t, J = 7.3 Hz, 3 H); HRMS (ESI) calcd for
C17H19N302Cly (M+H)*: 402.0543; found m/z 402.0568.

Example 525
30 5-Bromo-3-(7-bromo-5-methoxy-2,3-dihydro-1H-indol-1-yl)~-1-
[ (1R) -1- (methoxymethyl)propyl] -2 (1H) -pyrazinone
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Br NN Cl C Prepared in a simlar fashion as described for Exanple 10
413 using 3,5-di brono-I-[(1R) -1-(nethoxynethyl)propyl] 2(1H)-pyrazi none and
5, 7- di chlwpeRnoewbé ne as the starting naterials. np 150- 1P2T@S0LH4DVR ( 300
MHz, CDC13): S 7.18 (d, J = 2.2 Hz, 1H) 7.12 (s, 1 H, 7.10 (d, J = 1.8
Hz, 1 H), 4.95-4.90 (m 1H),434 =/81Hz 2 H, 3.67 15 (dd, J =
10.6, 5.8 Hz, 1 H), 3.55 (dd, J = 5Hzl|—|),3.35(s,3|—|),3
.12(t,J:8.1Hz,2H),192172 02 H), 0.93 (t, J =7.5 Hz, 3 H);
HRVS (ESI) calcd for CL7HLO9N3O2Br 012! +: 446.0038; found m z 446. 0008.
20 Exanple 528 5-Bronp-3-(7-chlo frdg 5- met hoxy- 2, 3-di hydro-1 H
indol-1-yl)-1-[(1R) - 1- (rrethoxyrrethyl)prop 2(1H) - pyrazinone O- HNO 1
X Br NN C 25 F Owe Prepared in a Brw fashi on as described for
Exanple 413 using 3,5-di bronmo-I|-[(1R)-1-\{ ¥t hoxynet hyl ) propyl]- -134 WO
02/ 092090 PCT/ US02/ 15493 2(1H)- pyrazi none
7-chl or o- 6-fl uor o- 5- net hoxyi ndol i ne as the Par t i ng materials. np 150-152
C, 1H NMR (300 ReepareBCis)a 6inider(fashiph, a6. 8esedibsd=f3r3EHampleH) ,
4.95- 4.90 453 3. 67 (dd
iﬁn uéllﬁ% 375 algcomé ? ?cRTzl %m@:hogtﬁgn%ti'&ﬁ))ﬁrg%g%ﬂ:’ s

J = 10. 6 L
3.09 (t, ﬁ?qpygazgngye a0 67 -bromo- methoxylndollne

5 hydrochlorlde as the starting materials. mp 122-123 °c; lgy
NMR (300 MHz, CDClz): o6 7.07 (s, 1 H), 6.92 (4, J = 2.6
Hz, 1 H), 6.77 (d, J= 2.2 Hz, 1 H), 4.95-4.80 (m, 1 H),
4.34 (¢, Jg=7.7 Hz, 2 H), 3.78 (s, 3 H), 3.66 (dd, J =
10.7, 5.5 Hz, 1 H), 3.56 (dd, J = 10.3, 3.3 Hz, 1 H), 3.35
10 (s, 3 H), 3.10 (t, J= 7.7 Hz, 2 H), 1.87-1.74 (m, 2 H),

0.93 (t, J = 7.4 Hz, 3 H); HRMS (ESI) calcd for
C1gHpoN303Bry (M+H)*: 486.0028; found m/z 486.0018.

Example 526
15 5-Bromo-3-(5-methoxy-7-methyl-2,3-dihydro-1H-indol-1-y1l)-1~
[ (LR) -1 - (methoxymethyl)propyl] -2 (1H)-pyrazinone

7

/>(\o
H N (o]
XX
Br N

N

Prepared in a similar fashion as described for Example

20 413 using 3,5-dibromo-1-[(1R)-1-(methoxymethyl)propyl]-

2 (1H) -pyrazinone and 5-methoxy-7-methylindoline

hydrochloride as the starting materials. mp 116-118 °c; lm

NMR (300 MHz, CDClz): & 6.98 (s, 1 H), 6.67 (s, 1 H), 6.58

(d, J=2.2 Hz, 1 H), 4.97-4.95 (m, 1 H), 4.38 (£, J = 7.9
25 Hz, 2 H), 3.79 (s, 3 H), 3.66 (dd, J = 10.6, 5.9 Hz, 1 H),

3.56 (dd, J = 10.6, 3.6 Hz, 1 H), 3.36 (s, 3 H), 3.04 (t, J

= 7.9 Hz, 2 H), 2.06 (s, 3 H), 1.92-1.72 (m, 2 H), 0.94 (t,
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1.77 (m 2 H, 0.94 (t, J =7.5Hz, 3 H; HRM5 (ESI) calcd for

C18H21N3(3Br C1F ( M+H) +: 460. 0439; found nfz 460.0460. 10 Exanple 529

3- ( 7- Br omwosmexoboxy- 2, 3- di hydro-1 H i ndol - 1-yl ) - 5- chl or o- IPCT/US02/15493

[(iS)-1- (n'ethoxyrrethyl)propyl] 2(1H)-pyrazinone ONO"' Tt G NNBr i ~\

Owe 15 Pre are7 imlar_f sh@ﬁn as descrl bed for Exanple 413 using
(77g

3, 5-di chl oto é’)zrl ( Peth t fox( HaoHarNa3me

7- br ono- 5- Imtthwgnd(ﬂdu@@ n{mdr@cghljgf 7de as the starting materials. np
100-102 C; 1H NWMR'(300 MHz, CDCi3): 8 7.00 (s, 1 H), 6.92 (d, J = 2.5 20
J =17

Hz,lH) 6.78 (d, J = 2.6 Hz, 1H),499490(m1H) 435(t, 7
Hz, 2 ,378(s 3H) 3.67 (dd, gxampld $27 5.7 Hz, 3.56 (dd, J =

(m 5 v, TRgema -y trdirond g, 3%&%%%%”-&5}#1%1' -t (i =

C18H22N3CBBrCI ( Mt Hi+ (bt cBdyaiies t HydUo-opy?l 1449100 Hpy razdaigie 530
5- Chl oro-3-(5, 7-di chl or o- 2, 3-di hydr o- IH-i ndol -i-yl)-1

[ (1S)- 1- (et hoxymet hyl )propyl ]-2(1H) - |pone -135 WD 02/ 092090
PCT/ US02/ 15493 HX" ONO C NN Cy I repared ina simlar fashion as

descri bed for Exanple 413 using

3,5-dichloro-I-[(1S)-1-(nethoxynet h)é/gﬁyl ]- 2(1H)-pyrazi none and
5,7-dichloroindoline as the startiB RTNals. np 143-146 C, 1H NWR (300
MHz, CDCl13): 8 7.16

Ci
Prepared in a similar fashion as described for Example
10 413 using 3,5-dibromo-1-[{1R)-1-(methoxymethyl)propyl]-
2 (1H) -pyrazinone and 5,7-dichloroindoline as the starting
materials. mp 150-152 °C; l1H NMR (300 MHz, CDCl3): & 7.18
(d, J=2.2 Hz, 1 H), 7.12 (s, 1 H), 7.10 (4, J = 1.8 Hz, 1
H), 4.95-4.90 (m, 1 H), 4.34 (t, J = 8.1 Hz, 2 H), 3.67
15 (dd, 0= 10.6, 5.8 Hz, 1 H), 3.55 (dd, J = 10.6, 3.5 Hz, 1
H), 3.35 (s, 3 H), 3.12 (t, J = 8.1 Hz, 2 H), 1.92-1.72 (m,

2 H), 0.93 (t, J = 7.5 Hz, 3 H); HRMS (ESI) calcd for
C17H19N305BrCly (M+H)*: 446.0038; found m/z 446.0008.

20 Example 528
5-Bromo-3-(7-chloro-6-~fluoro-5-methoxy-2, 3-dihydro-1H-
indol-1-y1l)~-1-[(1R) -1~ (methoxymethyl)propyl]-2(1H)-
Pyrazinone

L4
Br/ﬂ:N;fiN

25
Prepared in a similar fashion as described for Example
413 using 3,5-dibromo~1-[(1R)-1-(methoxymethyl)propyl]-
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(d, J =1.9 Hz, 1 H, 7.09 (d, J =1.9 Hz, 1 H, 7.03 (s, 1 H), 4.93-4.88
(m 1 H, 432 (t, J=81H, 2 H, 3.65 (dd, J = 10.6, 5.5 Hz, 1 H),
3.54 (dd, w0 0204096, 3.5 Hz, 1 H), 3.33 (s, 3 H), 3.11 (tpCI/usoB1skoHz, 2
H, 1.90-1.70 (m 10 2 H), 0.91 (t, J = 7.5 Hz, 3 H); HRVS (ESI) calcd for
Cl

THLON302C13 (MrH)+: 402.0543; found iz 402.0520. Exanple 531
5- Br ono- 3- (& E)dirsar i ang-afidykrdh1axo riof luoxe ) 5megheyyindoline as

1- (et hoxrm&ﬁ%ﬂmﬁ ]m@&éﬂa]@’r?% B0 ~ 1\59% Ny TMrN (360 §4uz ,Prepared
ina sim I O S e or, a |

3, 5-di br o %ﬁ?é]{%(s’ls) rBla]?r?cebteh(gS;(yﬁeglﬁyl )6p|r%>c§L ;ﬁ D 2?71:3)’3 B o ifHond S5

5 7-di chl orwigtdofm nel as) t he. 38 ard,i ng = Ateria) 2 mp, 1528454 C 3 T NVR (300

e 005 & g8 £ 1 L M Fadsied - (G 9,70

106 57&@ ﬂ&p),:«asss(m PH G 89 A3, HE,= 18. L5 23—1)3,5](586—3 H,

3.12 (t, J4= 0 %021,
0 ) Al A b L TR S o

5- Chl or 0- 3- (5- met hoxy- 7- et hyl - 2, 3-di hydro-| Hindol -1 -yl)-

1-[2-methyl -1 - (1-nmethyl et hyl)propyl)]-2(1H) -pyrazinone 5 NO"'X; C NN
Ove Prlé’pared in a simlar fashion ri$ed for Exanple 413 using

3, 5-di chl 0r3s- (7-Broms{B-apthoky W, IBH qaaMM 9 =1 B ddlo Y1 871 NoNa: 1k o-1-

5_nEthOXy_7_nEthyﬂ(f§¥uij%hethoxymethyl)propyl]—2(1H)-pyrazinone

c,if <

OMe

15 Prepared in a similar fashion as described for Example
413 using 3,5-dichloro-1-[(1S)-1- (methoxymethyl)propyl]-
2 (1H) -pyrazinone and 7-bromo-5-methoxyindoline
hydrochloride as the starting materials. mp 100-102 °C; 1lm
NMR (300 MHz, CDClz): & 7.00 (s, 1 H), 6.92 (d, J = 2.5

20 Hz, 1 H), 6.78 (d, J= 2.6 Hz, 1 H), 4.99-4.90 (m, 1 H),
4.35 (¢, J=7.7 Hz, 2 H), 3.78 (s, 3 H), 3.67 (dd, J =
10.6, 5.7 Hz, 1 H), 3.56 (dd, J = 10.6, 3.5 Hz, 1 H), 3.35
(s, 3 H), 3.10 (¢, J=7.7 Hz, 2 H), 1.92-1.72 (m, 2 H),

0.93 (t, J = 7.3 Hz, 3 H); HRMS (ESI) calcd for
25 Cq1g8H99N303BrCl (M+H)*: 442.0533; found m/z 442.0516.

Example 530

5-Chloro-3~(5,7-dichloro-2,3~-dihydro-1H-indol-1-y1l)-1-
[(1S)-1-(methoxymethyl)propyl]-2(1H)-pyrazinone

~-135-



10 hydrochloride as the starting materials. np 94-96 C; 1H NWR (300 MHz,
CDC13): S 6.70 (s, 1 H, 6.67 (s, 1 FD, 6.59 (d, J =2.2 H, 1 H, 4.73
(t, J = AWOokt92090 H), 4.35 (t, J =7.9 Hz, 2 H, 3.79 (spC3I/udyp2183905 (t, J
=7.7 H, 2 H, 2.22-2.14 (m 2 H, 2.05 (s, 3 H, 1.00 (d, J =7.0 Hz, 6
15 H, 0.90 (d, J =7.0 Hz, 6 H; H calcd for C21H29N302C1
(M+H) +: 390. 1948; found niz 390. 195 dﬁple 533

3- (7- Brono- 5- met hoxy- 2, 3- di hydr o- | Hi Q-yl)-5-chloro-1- 20

[ 2- (et hyl t hi 0) et hyl ] -2( 1H) - pyr azi non |"~SNO C NN Bri ~\ Ow
Prepared in a simlar fashion as desCriNieuN Exampl e 413 using
3,5-dichloro-I-[2-(methylthio)ethyl]-2(1H) 2% pyrazi none and

7- br onp- 5- et hoxyi ndol i ne hydr ochl ori dél he starting materials. 1H NWR
(300 MHz, CDC13): $ 6.93 -137 WO 02/0920 CT/ US02/ 15493 ( , J = 2.5 Hz,
1H , 6:88 (s, 1 H , 6.79 (d, J = 2.5 Hz, H, 4.36 (t J=7.7 H, 2
H, 4.05 (t, J =7.0Hz, 2 H, 3.78 (s, 3 H%, 3.10 (t, J = 7.5 Hz, 2 H)

2.90 (t, J = 7.C@repapredl Hp a2 simpiler FadhioHRES @@scmidlest ffoocr E&ampl
016H17|\|302§|_3Lr30us(1%) 3, %2%11%9111%1701( qllz[d( 1@ < 1@%&%%%@%'&&%] -

5- Chl or o- 3- ( 5- met hoxy- 7- met h dro-1 H.1ind
1-[ 2- (rret h%(tlﬁ-’i opé’ffﬁw}ﬂogelﬁ}ldpﬁnaz.dﬁ@ orpdndgling @s cgheN Stay tdme
materials.” mp 143-146 °C; lH NMR (300 MHz, CDCl3): & 7.16

(d, d=1.9 Hz, 1 H), 7.09 (d, J=1.9 Hz, 1 H), 7.03 (s, 1
H), 4.93-4.88 (m, 1 H), 4.32 (t, J = 8.1 Hz, 2 H), 3.65

(dd, 5 = 10.6, 5.5 Hz, 1 H), 3.54 (dd4, J = 10.6, 3.5 Hz, 1
H), 3.33 (s, 3 H), 3.11 (¢, J= 8.1 Hz, 2 H), 1.90-1.70 (m,

10 2 H), 0.91 (t, J = 7.5 Hz, 3 H); HRMS (ESI) calcd for
C17H19N302Cl3 (M+H)*: 402.0543; found m/z 402.0520.

Example 531
5-Bromo-3-(5,7-dichloro-2,3-dihydro-1H-indol-1-y1l)-1-[(1S) -
15 1- (methoxymethyl)propyl] -2 (1H) -pyrazinone

ey
X

N™ °N
c
&

Prepared in a similar fashion as described for Example
413 using 3,5-dibromo-1-[(1S)-1- (methoxymethyl)propyl]-
20 2(1H)-pyrazinone and 5,7-dichloroindoline as the starting
materials. mp 152-154 °c; 1H NMR (300 MHz, CDCl3): & 7.18
(d, g =1.9 Hz, 1 H), 7.12 (s, 1 H), 7.10 (4, J = 1.8 Hz, 1
H), 4.93-4.89 (m, 1 H), 4.33 (t, J= 7.9 Hz, 2 H), 3.67
(dd, g = 10.6, 5.7 Hz, 1 H), 3.55 (dd, J = 10.6, 3.3 Hz, 1
25 H), 3.35 (s, 3 H), 3.12 (t, Jg=7.9 Hz, 2 H), 1.92-1.72 (m,

2 H), 0.93 (t, J = 7.3 Hz, 3 H); HRMS (ESI) calcd for
Cq17H19N309BrCly (M+H)*: 446.0038; found m/z 446.0050.
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Prepared in a simlar fashion as described for Exanple 413 using
3,5-dichloro-I-[2-(methylthio)ethyl]-2(1H) - pyrazi none and

5- met hoxyw®-og®e3eyd i ndol i ne hydrochl oride as 15 the starti mgTsOEId403 s. np
111-113 G 1H NWR (300 MHz, CDC13): S 6.80 (s, 1 H, 6.68 (d, J = 2.2 Hz

1H, 659 (d, J =2.2H, 1 H, 440 (t, J =7.7 Hz, 2 H, 4.04 (t, J
7.1 Hz, 2 H, 3.79 (s, 3 H, 3.04 (t, J =7.7H, 2 H, 2.8 (t, J =7.2

Hz, 2 H, 2.18 (s, 3 H), 2.06 (s, 3nm f@gﬂ/B(Cl) cal cd for
Cl?HZO\BOZSCl glj\_/g;e 365,._0965; found z Exanpl e 535
j)

5- Chl or o- 3-25C Pofkp- Qe@MyarHeFWF-naoP ?1’53‘15(511‘9 LF¥-ipdol-1-yl) -

(et hyl t hi 0) eLhypimethil ~ Dy (2zheBAg1EetRyil) bkopl P1 -2 (XEG-phirhzigbne Cl
-138 WD_02/ 092090 PCT/ US02/ 15493 Prepared in a simlar fashion as

pyrazi none and 5, 7-di chl oroi ndoline as the starting materials. np 127-128

descri b&d for Exanpl e 413 using 3, SMr o-1-[2-(methylthio)ethyl]-2(1H)-

C, 1H NWR (300 MHz, CDC13): $ 7.19 =1.8Hz, 1 H, 7.12 (d, J = 2.
Hz, 1 H, 6.93 (s, 1 H, 4.36 (t, J N8 b Hz, 2 H, 4.06 (t, J =7.0 Hz,
H. 3.13(t, J=7.9 H, 2 H, 2 8§£§t J=7.0H, 2H, 2.16 (s, 3 H;
HRMS (Cl) calcd for C15H14N308C13c(| ~9923; found mz 388.9920. 10
Exarrple 536 5-Chl oro- 3- (7 chl or o- 5- rretho -2,3-di hydro-|I Hindol - 1-yl) -

OMe
Prepared in a similar fashion as described for Example

413 using 3,5-dichloro-1-(1l-isopropyl-2-methylpropyl) -
2 (1H) -pyrazinone and 5-methoxy-7-methylindoline

10 hydrochloride as the starting materials. mp 94-96 °C; 1lm
NMR (300 MHz, CDClz): & 6.70 (s, 1 H), 6.67 (s, 1 H), 6.59
(d, J=2.2 Hz, 1 H), 4.73 (¢, J= 7.7 Hz, 1 H), 4.35 (t, J
= 7.9 Hz, 2 H), 3.79 (s, 3 H), 3.05 (t, J = 7.7 Hz, 2 H),
2.22-2.14 (m, 2 H), 2.05 (s, 3 H), 1.00 (4, J = 7.0 Hz, 6

15 H), 0.90 (d, J = 7.0 Hz, 6 H); HRMS (ESI) calcd for
Cp1Ho9N305Cl (M+H)*: 390.1948; found m/z 390.1958.

Example 533
3-(7-Bromo-5-methoxy-2, 3-dihydro-1H-indol~-1-yl)-5-chloro-1~
20 [2- (methylthio)ethyl] -2 (1H) -pyrazinone

S/

N__O

L X

Cl N N
Br

OMe
Prepared in a similar fashion as described for Example
413 wusing 3,5-dichloro-1-[2- (methylthio)ethyl]-2(1H) -

25 pyrazinone and 7-bromo-5-methoxyindoline hydrochloride as
the starting materials. J1H NMR (300 MHz, CDCl3): & 6.93
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NO G NN C 15 Part A: A solution of 1-ethylpropylamne (1.97 g, 22.6
nmmol ) in acetonitrile (50 nmL) was treated with K2CO3 (9.3 g, 67.7 mol)
2- br onoprwpioendzops | e (3.0 g, 22.6 mmol ) and 20 KI (4. 13 gpCc241892/m5amd ). The
m xture was heated at 55 C for 20 h. The m xture was cooled to room
tenperature and was filtered through a pad of Celite. The filtrate was
concentratl@d dnd £hé He&si duwas -Béri(Bired BY .cé-Uith (d}hrtbrmt-?oér éﬁzhy lon
silica gel)(2%, MOl n CH2GLZ) w0 af rd42@5 t J = 7.0 Hz,
2-(1- ethylpggpylanlno proplonltrlle , 96y|el(£ as a yeIIow oi
Part B: A3sdPuiPon3of2- 8118 M propyl? a|$| H&) 2pE0pi Fnit% ifte @10790 7. 92
mol ) fromzPapt HA,i Q. tl.GI uene3(&6 BBMgl )(cuas chrieat edbxwi t h oxal yl chloride

(4.1 ms, @758, 0Wb) saRe1t Rer)gackban ol st U RS )8t afg9a0 C for 20 h.
The react |Zon %ﬁgt ére was cool ed to roomterr;l)ler ature ‘and - 139 WO 02/ 092090

PCT/ US02/ 15493 concentrated. The residue was purified by col um

chromat ography on silica gel (10%‘%?9&01 ﬂexanes --> 20% EtOAc in
hexanes) to afford 3,5-dichloro-| hylp

6- net hyl - 25'1%1??9@3?21 h%‘rme¥m1'r"b-m€@%¥%%} %I-)dthdryelﬂomnéotmbﬂohbus
solid: 1H NVR ( CDCl{) 8- 45-2.35 (m
2H), 1.98-1.82 (m 2H- g'"ééh?lmlémtw] g(ﬁﬂﬁﬁﬁeﬁg‘oﬁ%c:l) mz 248.9
[(MH®, calcd for COHL3N20OC12 248.1],. 10 Part C A sol ution
3,5-dichloro-1-(1-ethyl propyl)-6- n'etrrﬁ/\l‘sf( 1H) - pyrazi none from Part B (80
ng, 0.321 mmol) and 7-chl oro-5-nmet haxyLodoline (61.9 ng, 0.337 mmol) in
THE (1.6 nL) was cooled to O C and § treated with sodi um

hexamet hyl di si | azi de (353 1L, 0. 3p3¥ohy-A Min THF). The

OMe
Prepared in a similar fashion as described for Example
413 using 3,5-dichloro-1-[2-{(methylthio)ethyl]-2 (1H)-
pyrazinone and 5-methoxy-7-methylindoline hydrochloride as
15 the starting materials. mp 111-113 °C; 1H NMR (300 MHZz,
CDhCl3): & 6.80 (s, 1L H), 6.68 (d, J = 2.2 Hz, 1 H), 6.59
(d, J=2.2 Hz, 1 H), 4.40 (t, 0= 7.7 Hz, 2 H), 4.04 (t, T
= 7.1 Hz, 2 H), 3.79 (s, 3 H), 3.04 (t, J=7.7 Hz, 2 H),
2.89 (t, g="7.2 Hz, 2 H), 2.18 (s, 3 H), 2.06 (s, 3 H);
20 HRMS (CI) calcd for C17HpgN302SCl (M+): 365.0965; found

m/z 365.0967.
Example 535

5-Chloro-3-~(5,7~dichloro-2,3-dihydro-1H-indol-1-y1l)-1-[2~
25 (methylthio)ethyl] -2 (1H)-pyrazinone

4
CVJ[N;ITN

Cl

-138-



15 reaction mxture was allowed to warmup to roomtenperature and was
stirred overnight. The m xture was transferred to a separatory funnel

cont ai ni gogaewoat ed NaHCO3 and the aqueous | ayer was extPcadatsed1dwi h Et OAc
(3 x 20 nL). The conbined organic |ayers were washed with brine, dried
over 20 MpS™4, filtered and concentrated. The residue was purified by

col unm chr omat oREHREesh 181 18 cHingelax 10 IE @RS riesexdred for BEWPELOAC i n

hexanes) t o1y Qw t [Getor SONPEIN Y/ a brown oil:
1H NWVR (CDCll) 1(}% j16}5_tdaiC‘;lei?ll)or (tgné%ml&) eéﬁ%lqdﬁﬁ%)o 3.95 (m 25

1H), 3.77 & nor&f‘— (?éld?t '7Idlcifﬂao ndgline ag thegtaxting) 2. 42 (s,
3H), 1.95- @as:leqlrﬁlszm o 17428 FCs 7Hs NMR (3@0H‘,°'IHZHRI®C(JBSI) % 7.396. 1259

L s A O iy L e £ 80 6.03 (s, 1
1-(1- cyc} ibﬁg_;?;lqa(iﬁcﬁ%yﬁ @I;;tanﬂl HZz(,lal-:? ;?y;fJOﬁ;PErM&MC?%ﬂ}%EZ)g;@% o
PCT/ USO2

tor G & Sy L Qe BRGR 0 Te dL R R 5

starting W@t@‘,lg@z@ tchin\epna/zyglgg)vggmr phous SO|Id, 1H NMR (300 MHz,
CDC13) 6.73 (s, 2H), 4.28 (t, J = 8.4 Hz, 2H), 4.04-3.97 (m 1H), 3.79
(s, 3H) 3.62-3.55 (m 1H), 3.10 (t, J = 7.7 Hz, 2H), 2.50 (s, 3H), 10
2.42235(m 1H), 2.22-2.10 (m 1lHgxanp®Pd-5360 (M 5H) 1.58-1.50 (m

1H, 0.86 Zcﬁ§3r2482¥? Eﬁg%ﬁPegg§§ ESlengzdlhy ro- %g;LgMET)l-yi?|Cd For

C21H26N302
3- (5- Brono- 7- chl ord’xmumwﬂﬁxmmwmm-)z&mmwmnmm

oP
C;][N;IiN

15 ~

Part A: A solution of l-ethylpropylamine (1.97 g, 22.6
mmol) in acetonitrile (50 mL) was treated with KpCO3 (9.3
g, 67.7 mmol) 2-bromopropionitrile (3.0 g, 22.6 mmol) and

20 KI (4.13 g, 24.9 mmol). The mixture was heated at 55 °C
for 20 h. The mixture was cooled to room temperature and
was filtered through a pad of Celite. The filtrate was
concentrated and the residue was purified by column
chromatography on silica gel (2% MeOH in CHyCly) to afford

25 2-(l-ethylpropylamino)-propionitrile (1.04 g, 36% yield) as
a vellow oil.

Part B: A solution of 2-(l-ethylpropylamino)-
. propionitrile (1.0 g, 7.92 mmol) from Part A in toluene (36
30 mL) was treated with oxalyl chloride (4.1 mL, 47.5 mmol)
and the reaction mixture was heated at 50 °C for 20 h. The

reaction mixture was cooled to room temperature and

~-139-



met hyl propyl -2(1H)-pyrazinone I NOOC N:"CN C i ~\ Br Prepared in a
simlar fashion as described for Exanple 20 413 using

3, 5-di chlwo®2lo92eed hyl pr opyl - 2( 1H) - pyrazi none and 5- br ono- PCthisez/oi4aziol i ne
as the starting materials. np 150 C, 1H NI\/R (300 M—Iz CDC13): 6 7.32 (d, J
=1.8Hz, 1 H, 7.26 (d, J =1.9 Hz, 1 : qﬂé , 4.97-4.90 (m 1
H), 4.34 (tcourentgrateg, Ihg r@ll@%twa% ls:ule@l bsz ¢glups 1.77-1.70 (m
2 H , 1.36:H1£bma]tog37aplﬁ)y|ﬂn SiHca &PL(16% Etoac -ildhdEa024 09209Q

PCT/ US02/ 1 HRVE. ( CL6HL7NBOBr C12 (MtH) +:
415. 9932; %&?Faﬁ Y Ih%}sa%%% 553)395%51&{0” £ S pr oyl -
3- (5, 7- D cH-onaz1R; B-20{ hy)hoytdEimdod - (6Y4 )md; 33y | vield) as a yellow

et hyl propyla)mca.(pmu@yé@ﬁdnonm NMH ( d&b@%} % QAERS, 1 Im, BN B .50
Pd(PPh3)2CI2 NN C C C1 C 507 539 0 Prepared in a si mlar fashion as

descri bed f. )®6<)I,I %5@1@13854% Fart B)O&simR (m, 2H), 0.84 (t, J =

5- br ono- 3- (H I 248 M+H) *, 1
di hydr o- 1H'd qgol é/ ; f propyf) 2( 1H)[(pyra)2| no%ae C(% arrpl e 507) as
the startin a triethyl alumi num in place of trinmethylal um num

np 136-137 C 1H NNR(300 15 VHz, CDC13) S7.14 (d, J =1.8 Hz, 1 H) 7.09
(d, J :101'8Par|_ll:z’c:1 H)A 6. 541{1%10n f15—9<9i§hzgrcggl—%ll_gﬁhf}lgxqoéj&l)J-Gf
methyl-2 (1H) -pyrazinone from Part B (80 mg, 0.321 mmol) and
7-chloro-5-methoxyindoline (61.9 mg, 0.337 mmol) in THF
(1.6 mL) was cooled to 0 °C and was treated with sodium
hexamethyldisilazide (353 uL, 0.353 mmol, 1 M in THF). The
15 reaction mixture was allowed to warm up to room temperature
and wag stirred overnight. The mixture was transferred to
a separatory funnel containing saturated NaHCO, and the
aqueous layer was extracted with EtOAc (3 x 20 mL). The
combined organic layers were washed with brine, dried over
20 MgSOy, filtered and concentrated. The residue was purified
by column chromatography on gilica gel (10% EtOAc in
hexanes — 40% EtOAc in hexanes) to provide the target
compound (22 mg, 17% yield) as a brown oil: 1lH NMR (CDC13)
60 6.72 (s, 2H), 4.27 (t, J = 7.88 Hz, 2H), 4.00-3.95 (m,
25 1H), 3.77 (s, 3H), 3.09 (t, J = 7.8 Hz, 2H), 2.48-2.38 (m,
2H), 2.42 (s, 3H), 1.95-1.81 (m, 2H), 0.87 (t, J = 7.5 Hz,

6 H); HRMS (ESI) m/z 396.1259 [(M+H)T, «calcd for
C19HgN302C1ly 396.1246]7.

30 Example 537
5-Chloro=-3-(7~-chloro-5-methoxy-2,3-dihydro-1H-indol-1~yl) -
1-(1l-cyclobutylpropyl)~-6-methyl-2 (1H)-pyrazinone
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2 H

8.1 Hz, 2 H , 3.14 (t, J =81Hz, 2 H , 2.44 (q, J = Hz,
Hz, 3 H), 0.86
CTNIshh/1549

7.
1.84-1.69 (m 2 H, 1.67-1.61 (m 2 H, 1.18 (t, J =7.5
(t, J = WO okrtn92080 H); HRMS (ESI) 20 cal cd for CL9H24N3OCl2C
380. 1296; Found nmfz 380.1280. Exanple 540
3-(5-Brono-7-chl oro- 2, 3-di hydro-I Hipndol -1-yl)-5-chloro-1- 25
(1-ethyl propyl)-2(1X)-pyrazi none NW:I'CN Cl i ~\ Br -142 WO
02/ 092090 PCT/ US02/ 15493 Prepared i"h al simlar fashion as described for
Exanpl e 413 using 3,5-dichloro-|-(1- Popy! ) - 2(1H) - pyr azi none and
5- br ono- 7- chl or oi ndol i ne as the startiln ng Jmaterials. np 5 156-157 C; 1H NMR
(300 MHz, CDC13): b 7.25 (d, J = 1.3 , 7.19 (d, J = 2.9 Hz, 1 H,
6.71 (s, 1 H), 4.75- 469 (m 1 H , €27 7.9 Hz, 2H),3.07(t,J
=81 Hz 2H, 1.78-1.51 (m 4 H, 0.8 7.3 Hz, 6 H; HRVS (ESI)
calcd for C17HI9N3OBrd 2 (MtH) +: 430. 008 ound 10 mz 430.0106. Exanple
541 6-(5,7-Dichloro-2, 3-di hydro-1 Hindol -1-yl)-4-(1-
et hyl propyl ) 4, 5- - di hydr o- 5- oxo- 2- pyrazzin arbonitrile I I NONO 1
Pd(PPh34, Br NNZnCNNC NN C \ G C C 15 507 541 A solution of

5- brono- 3- (5, 7-di chl oro- 2, 3-di hydro-1 H
Prepared in a similar fashlon as described for Example

N

(]
I

536 using 1-(l-cyclobutylpropyl)-3,5-dichloro-6-methyl-

5 2(lH)-pyrazinone and 5-methoxy-7-methylindoline
hydrochloride as the starting materials to give a yellow
amorphous solid; lH NMR (300 MHz, CDCl3) & 6.73 (s, 2H),
4.28 (t, J = 8.4 Hz, 2H), 4.04-3.97 (m, 1H), 3.79 (s, 3H),
3.62-3.55 (m, 1H), 3.10 (t, J = 7.7 Hz, 2H), 2.50 (s, 3H),

10 2.42-2.35 (m, 1H), 2.22-2.10 (m, 1H), 1.90-1.50 {(m, 5H),

1.58-1.50 (m, 1H), 0.86 (t, J = 7.3 Hz, 3H); HRMS (ESI) m/z
422.1420 [ (M+H)*, calcd for CgyHygN309Cly 422.1402].

Example 538
15 3-(5-Bromo~7-chloro-2, 3-dihydro-1H-indol-1-y1l)~-5-chloro-1-
methylpropyl-2 (1H) -pyrazinone

"o
CVJENJfN

Br

Prepared in a similar fashion as described for Example

20 413 using 3,5-dichloro-l-methylpropyl-2(1H)-pyrazinone and
5-bromo-7-chloroindoline as the starting materials. mp 150

°c; 1o NMR (300 MHz, CDCl3): & 7.32 (4, J = 1.8 Hz, 1 H),
7.26 (d, J = 1.9 Hz, 1 H), 6.85 (s, 1 H), 4.97-4.90 (m, 1
H), 4.34 (¢, J = 8.1 Hz, 2 H), 3.13 (t, J = 7.9 Hz, 2 H),

25 1.77-1.70 (m, 2 H), 1.36 (4, J = 7.0 Hz, 3 H), 0.91 (t, J =
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i ndol -1-yl)-1-(1-ethyl propyl)-2(1H)-pyrazi none (Exanple 507) (100 ng, O0.23
nmml ), zinc cyanide (32 ng, 0.28 nmol), and

t et r aki s(woioplgaeyd phosphi ne) pal | adi um(0) (32 ng, 25 20 nOIPLTIU$02/15493
dimethyl foranm de (3 m) was degassed with nitrogen and heated to 175 Cin

a mcrowave for,5 mn., Th eagctd di {5 n)
and extra?t éd vmtn}' )tql)w %aR%{gt ZztrEtédJ‘? i(&-H %OrT%éMg)ggcéﬁggﬁ?%)exiracts
were driedadNgS©4p,; frduner edz and.92%3 concentrated in vacuo to give a
crude residue. Purification by HPLC (reverse phase C18, 95% water in

acetonitrile containing 0.1%trifluroacetic acid to 5% water in
acetonitrile containing O. 1%trif||mmgﬂtéc5.’m:id flowrate 18ml/ m n,

Sl 107 1807 ThRlofRE AR e R i Land E- i FraleBRy YT ASY
= 2.2 -143 WD 02/ 092090 mwsmmga(m—pr@zmbm (d, J =1.8 H, 1
H, 4.82-4.77 (m 1 H), 4.33(t, J =7.9H, 2 H, 3.15 (t, J = 7.7 Hz, 2

H, 1.92- 1.78 (m 2 m,w.eo (m 2 H, o.§9\§y\\1 = 7.3 H, 6 H:
HRVS (ESI) cal cd for CL8HLINAOCL2 (M+H)+: 377.0936] 5 Found m z 377.0910.

Exanpl e 542 3-(5-Brono-7; Po-2, 3-di hydro-1 Hi N -yl)-5-chloro-| -
[ (1R) - 1- cycl opropyl propyl |- 2 1H) - pyl’ﬁﬁ none N X I Il NN C i ~\ 10 Br
Prepared in a simlar BaShiNn NS ew(pb@gzdbor 13 using

1-[ (1R) - 1-cycl opropyl propyl] -|eh4—e{—e-—2-e>1 g/ra inone and

5- br ono- 7- chl or oi ndol i ne a§ arting materlal 4-15.6 C, 1H NWR
(300 MHz, CDC13): S 7.31

Ci
507 539

10 Prepared in a similar fashion as described for XXXII
(Example 481, part B) wusing 5-bromo-3-(5,7-dichloro-2,3-
dihydro-1H-indol-1-yl)-1-(l-ethylpropyl) -2 (1H)-pyrazinone
(Example 507) as the starting material and triethylaluminum
in place of trimethylaluminum. mp 136-137 °C; 1l NMR (300

15 MHz, CDCl3): & 7.14 (4, J = 1.8 Hz, 1 H), 7.09 (d, J = 1.8
Hz, 1 H), 6.54 (s, 1 H), 4.90-4.79 (m, 1 H), 4.30 (t, J =
8.1 Hz, 2 H), 3.14 (t, J = 8.1 Hz, 2 H), 2.44 (g, J = 7.4
Hz, 2 H), 1.84-1.69 (m, 2 H), 1.67-1.61 (m, 2 H), 1.18 (t,
J = 7.5 Hz, 3 H), 0.86 (t, J = 7.3 Hz, 6 H); HRMS (ESI)

20 calcd for Cj3gH9gN30Cly (M+H)*: 380.1296; Found m/z

380.1280.

1

Example 540
3~ (5-Bromo~7-chloro-2,3-dihydro~1H-indol-1-yl)-5-chloro-1-
25 (1-ethylpropyl) -2 (1H)-pyrazinone

"1
AL

N N
Ci
Br
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15(d, J =1.9H, 1 H , 7. 24(d, J =1. 8 Hz, 1 H , 7.01 (s, 1 H,
4.32 (t, J =8.1 Hz, 2 H, 4.05 (app. 9, J =8.2 Hz, 1 H), 3.14 (t, J =
7.9 Hz, 2wH)02/092096-1.83 (m 2 H), 1.07- 1.00 (m 1 H), 0. ®¢T(Uusp2/954¢3 7.3 Hz,
3 H, 0.81-0.75 (m 1 Hy, 0.55-0.48 (m 2 H), 0.35-0.28 (m 1 H); HRMS
(ESI') 20 calcd for CL8HI9N3OBrC 2 (M+H) +: 442.0089; Found mz 442.0102.
Exanpl e 543 3-(5-Brono-7-chl oro-2, 3-di hydro-| H i ndol - 1- yI) 5-chloro-1- 25

1S) - 1- cycl T Cl Br
(2% b 05 0obodh SEBTRRL S 7L A e B aaé*éen%nb% RrohtbLe
descri bed 37 Ex&dpide £1.Pubighyloro-1-(l-ethylpropyl) -~ (1H) pyrazmone
| -[(1S) - 1- eyl gpb@@mbpwa@ﬂﬂoz%&dqumeo BQ et I a7

(300 WE, 13 S oF ?ﬁ(‘%h‘?i%""wg cB5) %75 c?lzﬁdlz% e
7.01 (s, 1mzh) 1 41)32 "(119J(§ 99 ta. 9234, 408 46023 (e, L 348ds, 3J
e, 31 080 ¢Mr Y MY AT U 8 g s B Ho 39845 (1 5 L e

(ESI) cal ctizf o2 1) ,ClBHl@P\IB(BlO(m (M+H@+ @421 0089; JFound. Brle4423 G093.

Exanpl e 544RrMS- CRE@N 031 Erong Eix}@mt o123, Jadithydr ad dtdowdol zﬂmﬂa
1- ((1R)101 I(nr/ngt Q%yggtogyl ) propyl ] - H) pyra2| none O "'(NOC

Example 541
6~(5,7-Dichloro-2,3-dihydro-1H-indol-1-yl) -4~ (1~
ethylpropyl) -4,5-dihydro-5-oxo-2-pyrazinecarbonitrile

/”\T/\\ //\T/\\
N__O N o
/[ I Pd(PPhs),, I

N" N ZnCN

Ci
15 507

A solution of 5—bromo-3—(5,7—d1chloro—2,3—d1hydro—lHL
indol-1-yl)-1-(l-~ethylpropyl)-2(1H)-pyrazinone (Example
507) (100 mg, 0.23 mmol), zinc cyanide (32 mg, 0.28 mmol),
and tetrakis (triphenylphosphine)palladium(0) (32 mg, 25

20 umol) in dimethylforamide (3 ml) was degassed with nitrogen
and heated to 175 °C in a microwave for 5 min. The
reaction mixture was diluted with water (5 mL) and
extracted with ethyl acetate (5 mL x 2). The combined
organic extracts were dried (MgS04), filtered, and

25 ’‘concentrated in vacuo to give a crude residue.

Purification by HPLC (reverse phase C18, 95% water in
acetonitrile containing 0.1% trifluroacetic acid to 5%
water in acetonitrile containing 0.1% triflurocacetic acid,
flow rate 18ml/min, retention time 38.4 min) gave the

30 product (18 mg, 21%) as a yellow solid. mp 197-199 °c; lm
NMR (300 MHz, CDCl3): & 7.27 (s, 1 H), 7.19 (4, J= 2.2
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Cl 15 Owe Prepared in a simlar fashion as described for Exanple 413
using 3,5-dichloro-I-[(1R)-1-(methoxynet hyl)propyl]- 2(1H)-pyrazi none and
7- chl or o-someyi ndol i ne hydrochl ori de as the startingPeRtusn/ad433 np
126- 128 C; 1H 20 NWR (300 MHz, CDC13) S6.99 (s, 1 H, 6.74 (s, 2 H),
5.00-4.90 mlli?, .35 (t, J 8.0 Hz, 2 H, 3.78 (s, 3 H, 3.67 (dd, J
= 10.6, 5 8z 1 H)p) 7-3454qdd = 1= 81z, 1 307 Kz 82r4H)77 3(185 J(sH) 3 H,
3.09 (t, Jaz38 7thzg 2 H.o k92 1)72 (M5 Ad) v & B Atgz I &) 4 Hor3 H);
HRVS (ESI) § cal cd for C%[8H22N303€12 (I\/Hrlii?+ 398. 1038;_Found rrl

398. 1064. éX /535 ), 60 (m, 0.89 (t, T = 7.3 HZ, 6

5- Chl or o- 3H)5- ﬁ@@dﬁo%@sﬂ mepRpd £03- digfdrodld0dliondd+-fyl 37 BE936;

1-[ (1R oXxY I py1l] - 2( 1H) - pyr azi none -145 WD 02/ 092090
PCT/ USOE/ 1% %ﬁ é/gEklt% b%ltl%N N Ove Prepared in a simlar fashion as

descri bed for Exanple 413 using

3,5-dichloro-1-[(1R)-1-(nmethoxymnet %’H"g(foyédz 2( 1H) - pyrazi none and

5- met hoxy- 7- net hyl i ndol i ne 5 hydroc e as the starting materials. np
62-64 C 1H- \ByIeo-Trehloreid) 3-dthpdpo-15-inde]l-16y8Y-pschlop-16. 59
(d, J = 2.2 Hz, 1 H)y1m)51Q 1 4 , 2 H,
3.79 (s, 3 H), 3. 6:3[')((d3| JMl%wg brdovl] ﬁ&ﬁ)t”pg}a(zd%fgﬁe: 10.6, 3.6
Hz, 1 H, 3.36 (s, 3 H, 3.04 (t, JM? Hz, 2 H, 2.06 (s, 3 H),
1.90-1.70 (m 2 H), 0.94 (t, J H; HRVMS (ESI) cal cd for
C19H25N303C1 (M+H) +: 378. 1584 FO/E ﬁ/Ez 378. 1604. Exanpl e 546

Cl

10 Br
Prepared in a similar fashion as described for Example

413 using 1-[(1R)-1-cyclopropylpropyl]-3,5-dichloro-2 (1H) -
pyrazinone and 5-bromo-7-chloroindoline as the starting
materials. mp 154-156 °C; 1H NMR (300 MHz, CDCl3): & 7.31

15 (4, Jg=1.9 Hz, 1 H), 7.24 (d, J=1.8 Hz, 1 H), 7.01 (s, 1
H), 4.32 (t, J 8.1 Hz, 2 H), 4.05 (app. g, J = 8.2 Hz, 1
H), 3.14 (¢, J 7.9 Hz, 2 H), 1.96-1.83 (m, 2 H), 1.07-
1.00 (m, 1 H), 0.94 (¢, J=7.3 Hz, 3 H), 0.81-0.75 (m, 1
H), 0.55-0.48 (m, 2 H), 0.35-0.28 (m, 1 H); HRMS (ESI)

20 calcd for C1gH{g9N30BrCly (M+H)*: 442.0089; Found m/z

442.0102.

]

]

Example 543
3~ (5-Bromo~7-chloro-2, 3~-dihydro-1H~indol-1-yl)~-5-chloro-1-
25 [(18)=-1-cyclopropylpropyll-2(1H)-pyrazinone

Y

N~ "N
Cl
Br
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15 1-[6-Chl oro-4-[ (1R)-1- (et hoxynet hyl ) propyl ] -3, 4-di hydr o- 3-

oxopyr azi nyl ] - 5- met hoxy- 2, 3-di hydro-1 Hindole-7- carbonitrile NON O

Pd( PPh34,wo@k/oftobd ZnCN CI N N Br NC Ove OV 523 546 Preparamtor/ns4a3 sim | ar
fashi on as described for Exanple 20 541 using

3- (7-brono- 5- et hoxy- 2, 3-di hydro-| Hindol -i-yl)-

5- chl or o- 1- [ ( LR)RHERFEEHoidy nbt i) o p§ashden His pdeaer Hoed foEEnphels23)
as the star41znga§m§§r1at(1§p—ﬂ~4éyc1fc2p:§ap§i;b 13@0513&¥ch£$¥é3ﬁ 1B L. 11
(s, 1 H, 6.99 (d, J d J;)G : I—%l500490
(m 1 H, HPzyque and %‘lirq%o‘ ~¢jlomoy ?%ln% ?—E tl%%%t Heing = 10.7
5.2 Hz, 1 MPteriglgdd,mg 26013 °¢:3 J NMR H)3003 M5, cpm‘ts\m 0% 092390

COTEROA 102 52 5l S (b2 L Bl B TR{NS2 1)
388. 1302; Fbund: % 688,129 serzoarﬁoue) 547.08-4.02 (m, 1 H), 3.14 (t,

5-B 3-(5-b 2 h H-4 néol
((1rR;)ml) (ne(lfho;@%tihz F?ip?gpyll]?ggll popgm%oqﬁ}e) I\I‘ELX()(EHI 0 (IN ]CIH) "=\
Prepared i P @%ith a¥ Ta’éhﬁﬁ?as d@scr b9 of 7 Ekanpl &) ,100 458-Ust g

g g di brgrm('n{ [A J&B) m(mmwn@a hyil )rf»ror}yms Z(ﬂévhlhpcyala@aw aﬁ NVR (300
ro Sr
MHz, 0%13)618%710%1\%%’}@2 HfM 2484%4? dd‘% n%&iﬂé& 5/ Z@ﬁ%ﬁzs 4.90 (m

Example 544
5-Chloro-3-(7-chloro-5-methoxy~2, 3-dihydro-1H-indol-1-y1l) -
1-[(1R)-1- (methoxymethyl)propyll-2(1H)-pyrazinone

~

Br

(0]
I-IN o
Lx
Cl N N
Cl
15 OMe

Prepared in a similar fashion as described for Example
413 using 3,5-dichloro-1-[(1R)-1-(methoxymethyl)propyl]-
2 (1H) -pyrazinone and 7-chloro-5-methoxyindoline
hydrochloride as the starting materials. mp 126-128 °C; lu
20 NMR (300 MHz, CDCl3z): & 6.99 (s, 1 H), 6.74 (s, 2 H),
5.00-4.90 (m, 1 H), 4.35 (¢, J = 8.0 Hz, 2 H), 3.78 (s, 3
H), 3.67 (dd, J = 10.6, 5.5 Hz, 1 H), 3.56 (dd, J = 10.6,
3.7 Hz, 1 H), 3.35 (s, 3 H), 3.09 (t, J = 7.7 Hz, 2 H),
1.92-1.72 (m, 2 H), 0.93 (t, J = 7.4 Hz, 3 H); HRMS (ESI)
25 calcd for CjpgHppN303Cly (M+H)*: 398.1038; Found m/z

398.1064. !
Example 545

5-Chloro-3-(5-methoxy-7-methyl~2, 3-dihydro~-1H-indol-1-y1l) -
30 1-[(1R) -1~ (methoxymethyl)propyll -2 (1H) -pyrazinone
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1H, 432 (t, J =7.9H, 2 H, 3.66 (dd, J =10.7, 5.9 15 Hz, 1 H), 3.55
(dd, J = 10.6, 3.3 Hz, 1 H, 3.35 (s, 3 H, 3.13 (t, J =7.9 H, 2 H,
1.85-1. 74w0rep/o220p) , 0.93 (t, j = 7.3 Hz, 3 H); HRVS (ESI pcaalsod1403
C17H19N302Br 2C (M+H) +:  489. 0543; Found m z 489.9534. 20 Exanple 548
3-(5-Brono-7-chl oro-2, 3-di hydro-1 Hi 1-yl)-5-chloro-I-

[ (1S)-1-(nethoxymet hyl)propyl]-2(1H) y raﬂ none N X O C NN C i ~\ Br
Prepared in a sinilar fashion as desceN for Exanple 25 413 using
3,5-dichloro-1-[(19)-1-(net hoxynet h)f{@propyl] 2( 1H) - pyrazi none and

5- brono-7-chl oroi ndoli ne as the sgi erials. np 121-122 C; 1H NWR
(300 MHz, -147 WD 02/092090 PCT/ US02/ 154 CDC13): S 7.24 (s, 1 H, 7.18
(s, 1 H, 6.99 (s, 1 H, 4.90-4.80 (m 4.26 (t, J =8.1 Hz, 2 H,

3.60 (dd, J =10.2, 5.5 Hz, 1 H, 3.49 ( J =10.6, 3.3 Hz, 1 H, 3.28
(s, 3H, 3.06 (t, J =8.1Hz, 2 H, 1. 83- 15 (m 25H, 0.8 (t, j =7.4
Hz, 3 H; HRVS (ESI) calcd for Cl7HL9N302Br (M+H) +: 446. 0038; Found m z

446.0048. Exanpreprss4ed in a similar fashion as described for Example

5-B 3- 75w di Q|
[(lrS?mi (rr(é]‘;“i Eg&&%&?ﬁ? ;Sg'ra 3%1 1]0%01-1H)[r( )pi?/i; a—zll nl-%{r?g%@xy%égﬂyl])ﬁ%%g ]Pr epar ed

in a sinilar ﬂsﬁy6ﬁ2&§°@€séﬂ%(§d TSR oEYarfphe thyld ndalige
3, 5- di bisombhyidrichSpridemeashahemettartlipgopylcleri2(1kH) - py azi-eanecandy
ilgetl ggxxé_ hlaﬁetmb' g | eeciy)hydisoghberide asyhhecskartisngmagergaks. np
,(d J=2.2 Hz, 1 H), 5.02-4.92 (m, 1 H), 4.38 (t, J = 7.7
Hz, 2 H), 3.79 (s, 3 H), 3.66 (dd, J = 10.3, 5.5 Hz, 1 H),
3.56 (dd, J = 10.6, 3.6 Hz, 1 H), 3.36 (s, 3 H), 3.04 (t, J
10 = 7.7 Hz, 2 H), 2.06 (s, 3 H), 1.90-1.70 (m, 2 H), 0.94 (t,
J = 7.3 Hz, 3 H); HRMS (ESI) calcd for Cqg9HpgN303Cl (M+H)*

378.1584; Found m/z 378.1604.

Example 546
15 1-[6-Chloro-4-[(1R) -1~ (methoxymethyl)propyl]-3,4-dihydro-3~
oxopyrazinyl] -5-methoxy-2,3-dihydro-1H~-indole~7-~
carbonitrile

o~ o~
j[I-FlN/\O /PN'/\O
o _ Pd(PPhy),, NP

N" °N ZnCN c
Br
OMe

Prepared in a similar fashion as described for Example
20 541 using 3-(7-bromo-5-methoxy-2,3-dihydro-1H-indol-1-y1l)-
5-chloro-1-[(1R) -1~ (methoxymethyl)propyl] -2 (1H) -pyrazinone
(Example 523) as the starting material. mp 141-142 °c; 1lm
NMR (300 MHz, CDClz): & 7.11 (s, 1 H), 6.99 (d, J= 2.6
Hz, 1 H), 6.87 (d, J = 2.6 Hz, 1 H), 5.00-4.90 (m, 1 H),
25 4.41 (¢, J = 8.1 Hz, 2 H), 3.79 (s, 3 H), 3.68 (dd, J =
10.7, 5.2 Hz, 1 H), 3.59 (dd, J = 10.6, 3.3 Hz, 1 H), 3.35
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NVR (300 MHz, CDC13): 8 6.98 (s, 1 H), 6. 6.58 (d, J = 2.2 Hz,
1 H, 5.00-4.90 (m 1H, 4.38 (t, = 8. 3.79 (s, 3 H, 3.66
(dd, J =W0.02/09%96 Hz, 1 H), 3.56 (dd, J = 10.6, 3.7 Hz, PCTH)S02/B486 (s, 3
H),304(tj20=77Hz 2 H, 2.06 (s, 3 H, 1.92-1.70 (m 2 H), 0.94
(t, J = 3 H; HRVS (ESI) caI cd for C19H25N303Br (IVH—|)+ 422.1079;
Found n z 4?2 §0@8 Bxddpl(&é,.5590=2%8-1 Hz, 2 H), 1.95-1.75 (m, 2 H),

3- (8- Br onnY698et(lioxy- ¥, 2,.3, #Hzt, eBr @y dHEMSE M6l nep-Lsdc ifloar (61-19H21N4O3C1

1- (1- et hyl L) razi none N I NN Br Ow -148 WD 02/ 092090
PCT/ US02/ lg%glx Paaigng)'l ﬁ\%wFBPF 4 g-sgetlﬁg)?y 1,2,3,4 tetrahydroquinoline
(6.19 g, 37.9 mol) in CH2C12 (76 nL) was treated vmth pyridini um ‘
tribrontde (25.42 g, 79.7 mol). e I &a ctéﬁ%n m xture was stirred at room
5 tenperature for 2 h. The reactlon hed with sat NaHSO3 (50 mi)
and wat er (5GB|r|9)no-‘Bhe(5db¢I¢mor6nfsh1@m-\na§ Asyydrai-d #- ighdodd 1-Yd2)S@4) and

concentrated. Th (1851-4u :é?;ﬁ!é _ hi_L I j ng 20%

et hyl acetate/ hgxazeésqagm\e%ﬁlgn ‘Eﬁ%ﬁ?%‘ﬂ %Qé‘%r)mflp%(%(a%q'm%%

1,2, 3,4-tetrahydroqui noline (2.93 g, y?el d: 1H NVR (300 MHz, CDC13):
5688(slH) 6.55 (s, 1 H, 3.71 ( °H),337333(t,J:6.6,2H),
2.78-2.74 (t, 2 H, 1.97- 1.89 (m 2/@) LRVS (AP+) for (MtH)+: for
C10H12NOBr Cal cul ated: 241.1 foundBr. \5 Part B: Prepared in a
simlar fashion as described for Exa 3 using

3,5-dichloro-I|-(1-ethyl propyl)-2(1H)- ®yrqzi None and

8- br ono- 6- net hoxy- 1, 2, 3, 4- tetrahydroqui n® e as the starting materi al s.
np 125-126 Br

Prepared in a similar fashion as described for Example
10 413 using 3,5-dibromo-1-[(1R)-1- (methoxymethyl)propyl]-
2 (1H) -pyrazinone and 5-bromo-7-chloroindoline as the
starting materials. mp 118 °C; lu NMR (300 MHz, CDCl3): &
7.31 (s, 1 H), 7.24 (s, 1 H), 7.13 (s, 1 H), 4.98-4.90 (m,
1 H), 4.32 (¢, J=7.9 Hz, 2 H), 3.66 (dd, J = 10.7, 5.9
15 Hz, 1 H), 3.55 (dd, J = 10.6, 3.3 Hz, 1 H), 3.35 (s, 3 H),
3.13 (¢, J=7.9 Hz, 2 H), 1.85-1.74 (m, 2 H), 0.93 (t, J =
7.3 Hz, 3 H); HRMS (ESI) calcd for Cq7H1g9N305BroCl (M+H)*

489.0543; Found m/z 489.9534.

20 Example 548
3-(5;Bromo-7-chloro—2,3-dihydro—1ﬂ;indol—1—y1)—5-chloro-1—
[(1S)-1- (methoxymethyl)propyl]l-2(1lH)-pyrazinone

/Y\o/

\

H N__O
XX

Cl

N~ °N
Cl
Br

Prepared in a similar fashion as described for Example
25 413 using 3,5-dichloro-1-[(18)-1-(methoxymethyl)propyl]-
2 (1H) -pyrazinone and 5-bromo-7-chloroindoline as the
starting materials. mp 121-122 °C; ly NMR (300 MHZ,
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C, HRVS (ESI) calcd for Cl9H24N3O2Br C1 (M+H) +: 440.0740; 20 Found m z
440. 0750. Exanpl e 551

3- ( 8- Br omwoermeoboxy- 1, 2, 3, 4-t et rahydr oqui nol i ne) - 5- chl or ®CT/US02/15493
1-[(1R) - 1- cycl opropyl propyl] 2(1H) pyrazi none HNO | C N N Br 25 Ow

Prepared in_a _si mI shi on ri_bed for anm si_ng
3, 5-di chl o%&’qls[)(m) 7-- |‘o°*pr ?fp l%5] %%wréﬁ% i)
8- br ono- 6- netdmxy -go 23, 4I ﬂ)et r@l‘g@jrpgu“ﬁtulgelq&t@@targlm negerials.
np 127-129 30 G HRI\/S calcd for C20H24N3Q2Br C1 §1§<§%% 452. 0740
1 ek

Found m z 452100?665 =] «/\éd@/@gﬁfﬂg‘b ter) B2/ 4% 493
3- (8- Br onp-HBomet (Rox\3 1)2, 3 44 et ahydy aoui nod | ne)u b ch) 836t . 65 (m, 2

| | a Br Owe 5
Prcpared | B L Bt AENT i md e e ed i B ettt g
3, 5- di chl oG- THYMBSRBECE | GOV ;ﬂr%pm%zmiaun%wé%u% P Ot

8- br ono- 6- net hoxy-1, 2, 3, 4- tetrahydroqui noline as the starting materi al s.
np 118-119 C, HRMS (ESI) cal cd for C20H24N302Br C1 ( M#H) +: 452.0740; 10
Found m z 452.0734. Exanple 553 Example 549

3- (18- Br onD--gHRInia- (5 GneuHisshfl 7P ML A N8 are SO o1 ~-1-y1) -1-

10 [(1S8)-1- (methoxymethyl)propyl]l-2(1H)-pyrazinone

~
N\O
I-lN 0]
XX
Br N N

OMe
Prepared in a similar fashion as described for Example

413 using 3,5-dibromo-1-[(15)-1- (methoxymethyl)propyl]-

2 (1H)-pyrazinone and 5-methoxy-7-methylindoline
15 hydrochloride as the starting materials. mp 115-117 °C; 1lm

NMR (300 MHz, CDCl3): & 6.98 (s, 1 H), 6.66 (m, 1 H), 6.58

(d, J=2.2 Hz, 1 H), 5.00-4.920 (m, 1 H), 4.38 (t, J = 8.1

Hz, 2 H), 3.79 (s, 3 H), 3.66 (dd, J = 10.2, 5.5 Hz, 1 H),
.56 (dd, J = 10.6, 3.7 Hz, 1 H), 3.36 (s, 3 H), 3.04 (t, J
7.7 Hz, 2 H), 2.06 (s, 3 H), 1.92-1.70 (m, 2 H), 0.94 (t,
7.4 Hz, 3 H); HRMS (ESI) calcd for Cq1gHygN303Br (M+H)*:

422.1079; Found m/z 422.1096.

8]

20

P
i

Example 550
25 3-(8-Bromo-6-methoxy-1,2,3,4-tetrahydroquinoline)-5-chloro-
1-(l-ethylpropyl)-2(1lH)-pyrazinone

3
CI’JI ;Ii

N N
Br
OMe
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1-[ (1R) - 2- met hoxy- 1| -nmet hyl ethyl ] -2(1H)-pyrazinone O HNO C N:X, N Br
15 Ove Prepared in a simlar fashion as described for Exanple 413 using
3, 5- di chlwp®i09400dR) - 2- net hoxy- | - met hyl et hyl ] - 2( 1H) - pyr a?zcCharse2/ a3

8- br ono- 6- net hoxy- 1, 2, 3, 4- tetrahydroqui noline as the starting mat eri al s.
np 146 C, 20 HRMS (ESI) cal cd for C18H22N303Br C 442.0533; Found
m z 442.0557. BEXaih &554 solution of 6-methoxy- 1 2 4—

5- Br ono- 3- (& thradnoitequeirtixinel , (B 3, 94-¢ et3AMy dinsjL) mtlm&jClgS(% mL)

1-[(1R) - 1- t hoxynet hyl ) rop i]-2(1H) razi none -150 WO 02/ 092090
PC£I'5 US%)Z/ lg@ﬁ% q‘%/ B’rlt%‘ %‘dlr@\%“F¢) W% &3i4 19r fAshion as

descri bed fn@r[o]E)X.arrm}E r@h&ﬂj&mmlxture was stirred at room

3, 5- d'b 1R). - 1- | 2(1 '
8- br olrmr I?t%éﬁ/a urf (fﬂ?f ?m%t ra ydzlg;é)dq%och rt”eagsaslalt% %?Z%P‘t%r a%]% erials.
np 102-103N N3OBE Nty rensr®a g%s  Found

m z 500. OZ%p@ﬁﬁﬂe&iﬁ%&QNazso ) and concentrated The residue was
3- (8- Brono- 6- et hoxy-1, 2, 3, 4-t et rahydr oqui nol i ne oo chl oro-

1- ((1S) - 1- (GhaamsaasERAehp P iLina gelyrsizin efhyN OC NN Br Ow

acetate/hexanes as eluent to give 8-bromo-6-methoxy-
10 1,2,3,4-tetrahydroquinoline (2.93 g, 32% yield): 1H NMR
(300 MHz, CDCl3): 0 6.88 (s 1 H), 6.55 (s, 1 H), 3.71 (s, 3

H), 3.37-3.33 (t, J = 6.6, 2 H), 2.78-2.74 (t, 2 H), 1.97-
1.89 (m, 2 H); LRMS (AP*) for (M+H)*: for CjqgH{yNOBr
Calculated: 241.1 found : 241.0.

15 Part B: Prepared in a similar fashion as described
for Example 413 using 3,5-dichloro-1-(l-ethylpropyl)-2(1H)-
pyrazinone and 8-bromo-6-methoxy-1,2,3,4-
tetrahydroquinoline as the starting materials. mp 125-126
°C; HRMS (ESI) calcd for C1gHpgN309BrCl (M+H)*: 440.0740;

20 Found m/z 440.0750.

Example 551
- 3-(8~-Bromo-~6-methoxy-1,2,3,4-tetrahydroquinoline)-5-chloro-
1-[(1R)~-1-cyclopropylpropyl]l-2(1lH)-pyrazinone

CVJI ;ITN

N

25
Prepared in a similar fashion as described for Example

413 using 3,5-dichloro-1-[(1R)-1l-cyclopropylpropyl]-2 (1H) -

pyrazinone and 8-bromo-6-methoxy-1,2,3,4-

tetrahydroquinoline as the starting materials. mp 127-129
30 °C; HRMS (ESI) calcd for CgqgHpgN309BrCl (M+H)*: 452.0740;

Found m/z 452.0766.
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Prepared in a simlar fashion as described for Exanple 15 413 using
3,5-dichloro-1-[(1S)-1- (et hoxynet hyl)propyl ]- 2(1H)-pyrazi none and

8- br onp- ewowkiomoge 1, 2, 3, 4- tetrahydroqui noline as the starPCirngomei4es i al s.
np 93-94 C, HRMS (ESI) cal cd for CL9H24N3(3Br Cl (M+H) +: 456.0690; Found
m z 456. 0670. 20 Exanpl e 556

3- (S-Brono- 7- met hoxy- 2, 3- di hydr o- 4I—E'21anlp-ben552azi n-4-yl)-5-

chl oro- 1-( 1 OELRADY 0
PCTT U802/ 1 Shoue oo PR e Wd FifHletyingaiontindbindR 02R06HAT
5- Br onp- 7- net hoxy- %—h(wmhmvclsomaw@m% K%E)wyazaaoresepart A:

5- Fl uor o- 2-ni trophenol (5.00 g, 31.8 10 and nethanol (120 nlL) were
conbi ned and the mixture was treatedyW th _sodi um net hoxide (4.6 ni, 190.8
mmol, 25% ww solution in MeOH). The Pion nmixture was heated at 60 C

for 40 h. The m xture was transferred|t 0 ja reparatory funnel containing
cold 1 N HC1 and the aqueous | ayer 5 H<thacted with Et OAc (3x). The
conbi ned organic |ayers were washed vnr bri pe, dried over MgS™4, filtered
and concentrated to afford 5-net hoxy- 2- pphenol (5.0 g, 93% vyield) as
a yellowsolid: np 93.0-94.0 C, 1H NWR (3 MHz, CDC13): S 11.05 (s, 1H),
8.03 (d, j = 10.3 Hz, 1H),

OMe

5 Prepared in a similar fashion as described for Example
413 using 3,5-dichloro-1-[(1S)-1l-cyclopropylpropyll-2(1H) -
pyrazinone and 8-bromo-6-methoxy-1,2,3,4-
tetrahydroquinoline as the starting materials. mp 118-119
°C; HRMS (ESI) calcd for CpqgHggaN309BrCl (M+H)*: 452.0740;

10 Found m/z 452.0734.

Example 553
3-(8-Bromo-6-methoxy-1,2,3,4-tetrahydroquinoline)-5-chloro-
1-[(1R) -2-methoxy=-l-methylethyl] -2 (1H)-pyrazinone

~

H N__O
Lx
Cl N N
Br

15 OMe
Prepared in a similar fashion as described for Example
413 using 3,5-dichloro-1-[(1R)-2-methoxy-l-methylethyl]-
2 (1H) -pyrazinone and 8-bromo-6-methoxy-1,2,3,4-
tetrahydroquinoline as the starting materials. mp 146 °C;
20 HRMS (ESI) calcd for Cj1gH9oN303BrCl (M+H)*: 442.0533; Found

m/z 442 .0557.
Example 554

5-Bromo-3- (8-bromo-6-methoxy-1,2,3,4-tetrahydroquinoline) -
25 1-[(1R)-1- (methoxymethyl)propvl]-2(1lH)~-pyrazinone
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20 6.55-6.51 (m 2H), 3.89 (s, 3H). Part B: The product fromPart A (3.0 g,
17.7 mmol ) was dissolved in nmethanol (120 nml). The reaction vessel was
evacuat edwend/o$dosshed with nitrogen and 10% Pd/ C (600 25 mgy/vsayisdisied. The
m xture was placed under an H2 at rmsphere on the Parr shaker for 1 h. The
catal yst was renoved by filtration t h/a pad of Celite and the
filtrate was concentrated to give 2- no 9 nmet hoxyphenol -152 WD

02/ 092090 PCT/ US02/ 15493 (2.52 g, 10 @l d) as a brown solid which was
used directly in the next step wi t hollit j/Erther purification: 1H NWVR (300
MHz, CDCl13): S 6.78 (d, J = 8.4 Hzpr NAAN(d, J = 2.9 Hz, 1H), 6.35
(dd, J =8.4, 2.9 Hz, 1H), 3 73 (s, rt C To a vigorously stirred
solution of the product fromPart B (12. g, 88.69 mMmol) in dry acetone
(355 nL) was added K2CO3 (9.00 g, 68.70 foll owed by 10 the addition
of 1, 2-di bronoethane (2.50 nL, 28.75 mmuol) Three additional portions of
K20B (9.00 g, 68.70 mmol) and 1, 2-di br on®¥€hane (2.50 ni, 28.75 nmol)
were added at 3®>re@5alireldnt1e1r \aalﬁ.m:fﬁfm: rf@mmdma:g Xdgcar s tihen m@aﬁ;ﬁda at

refl ux over Ight r-e on m . S cool ta 15 r
t enper at ur erlanélsfmlgt 21’ 8t lroﬁ%% H;%)m%" :ﬁ]lglffrr

concent r at @dléﬁdpwmalztm@@eb)ar@olaﬁhro y,mri% séi-l | ca gel (10%
Eteﬁ’?ﬁxa‘z’-‘?‘;%@t% GoTRlRe 8 AR @g‘gﬁt o0 "3 ng
material (255 S ObE iéoé%i ‘5]1 %#2(@@83 3y T80 5¢d, J =

8.5 Hz, 1H1:ou@d421/§ 850( MR 052H) 4 25-4.21 (m 2H), 3. 72 (s, 3H) 3.38-3.35
(m 2H); LRVB (APCI) miz 166.0 [(M-H) +, calcd for C9HL2NO2 166.2]. 25 Part

D: A mxture of the product fromPart C (4.60 g, 27.85 mml) and
pyridiniumtribronmde (9.80 g, 30. @4mplle 555

10 3=-(8-Bromo-6-methoxy-1,2,3,4-tetrahydroquinoline)~-5-chloro-
1-I(1S5) -1- (methoxymethyl)propyl] -2 (1H) -pyrazinone

-
/ﬁ/\o
H N.__O
X
Cl N N
Br

OMe
Prepared in a similar fashion as described for Example
15 413 using 3,5-dichloro-1-[(1S)-1- (methoxymethyl)propyl]-
2 (1H) -pyrazinone and 8-bromo-6-methoxy-1,2,3,4-

tetrahydroquinoline as the starting materials. mp 93-94
°C; HRMS (ESI) calcd for Cq9HggN303BrCl (M+H)*: 456.0690;

Found m/z 456.0670.
20
Example 556
3=~ (5-Bromo-7-methoxy-2, 3-dihydro-4H-1, 4-benzoxazin-4-yl)-5-
chloro~1-[(1R)-1-cyclopropylpropyl]~2(1H)-pyrazinone
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in CH2C12 (280 nL) was stirred at roomtenperature for 6.5 h. The reaction
m xture was quenched with saturated aqueous Na2SO3. The aqueous | ayer was
extract edwaiotios’®g CH2C12 (3x). The conbi ned organic | ayer #Ccmarse2/vwashed wit h
H20, brine, dried over MgSO4, filtered and concentrated. The residue was
purified by col um chromatography on sili gel (10% EtQAc 30% EtQAc in
hexanes) to afford 5-brono-7- net hoW}’f/@i hydr o- 2H 1, 4- benzoxazi ne (1. 34
g, 20%y| eld) 35 as a pale yellow oilH 1H(l)\ll\/R (300 MHz, CDC13): S 6.65 (d,

J 3.0 Hz, 1H), 6.40 (d, J = 2.9 425422(m2H) 3.71 (s,
3H), 3.46-3.42 (m 2H). -153 WD 02/ 0920 / US02/ 15493 Synt hesi s of
Exanpl e 556: 3,5-dichloro-1-[(1R)- @-cy&'l o] op | propyl]-2(1H)- pyrazi none
(67.9 ny, 0.275 mmol) and 5- br ono- 7- mB¥ 304- 5

di hydr o- 2H 1, 4- benzoxazi ne (67 ng, 0.275 |) were conmbined in THE (1.4
m.). The m xture was cooled to 0 C and treated with NaHVDS (302 L,

0.302 mol, 1 Min THF). The cooling batt‘owas renoved and the reaction
mxture was stirred at roomtenperature overnight. The 10 reaction m xture
was poured into a separatory funnel containing saturated NaHCO3 and the
aqueous | ayer was extracted with EtOAc (3 x 20 nL). The conbi ned organic
| ayers were washed with br| ne, drled over I\/gSO4 flltered and

concent r at edfLLHES1E HIC Qi ediheary —B5 4ol
silica gel ﬂLQW@Eb@&oxa?ZQ%EEt OAC in hexanes) to afford a brown 0|I 1H
NVR (300 MHz, CDC13): 6.73 (d, J = 1.5 Hz, 1H), 6.70 (s, 1H), 6.45 (d, J
1.3 Hz, 1H), 4.31-4.00 (m 5H), 3.75 (s, 3H), 1.89-1.74 (m 2H),
1.05-1.02 (m 1H), 0.93 (t, J = 7.3 Hz,HX 0.90-0.75 20 (m 1H),
0.52-0.49 (m 2H), 0.35-0.25 (m 1HB~HRAL OESI) mz 453.0459 [M, calcd
for CL9H21N303Br Cl1 453. 0455]. Exanple

Part A: b5-Fluoro-2-nitrophenol (5.00 g, 31.8 mmol)
10 and methanol (120 mL) were combined and the mixture was
treated with sodium methoxide (4.6 mL, 190.8 mmol, 25% w/w
solution in MeOH). The reaction mixture was heated at 60
°C for 40 h. The mixture was transferred to a separatory
funnel containing cold 1 N HCl and the aqueous layer was
15 extracted with EtOAc (3x). The combined organic layers
were washed with brine, dried over MgSOy, filtered and
concentrated to afford 5-methoxy-2-nitrophenol (5.0 g, 93%
vield) as a yellow solid: mp 93.0-94.0 °C, lH NMR (300
MHz, CDCl3z): & 11.05 (s, 1H), 8.03 (&4, J = 10.3 Hz, 1H),

20 6.55-6.51 (m, 2H), 3.89 (s, 3H).

Part B: The product from Part A (3.0 g, 17.7 mmol)
was dissolved in methanol (120 mL). The reaction vessel
was evacuated and flushed with nitrogen and 10% PdA/C (600

25 mg) was added. The mixture was placed under an Ho
atmosphere on the Parr shaker for 1 h. The catalyst was
removed by filtration through a pad of Celite and the
filtrate was concentrated to give 2-amino-5-methoxyphenol
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5- Chl oro- 3- (7-chl or o- 5- met hoxy- 2, 3-di hydro-| Hindol -1-yl)- 25

1-(1-cycl obutyl propyl)-2(1H)-pyrazinone '."(NOIX C NNC Prepared in
a sim | arwbagldwe as descri bed for Exanple 413 using PCT/US02/15493
3,5-dichloro-1-(1-cycl obutyl propyl)-2(1H)- pyrazi none and

7-chl or o- 5- met hoxyi ndol i ne hydrochloride as 30 the starting nmaterials to
give a yel IGw5gi | 9, 1HLARR (BOBLAMHAS CBCISYowis 639Uid s wididh @ag7 14$ed1|—|)
g 90-4. 80 (fUrectiyh OG2 Q&%Q@Osﬂ:é(g/\n}i%d@ ; %%41@2 ﬁ’z %éam&l— 79 He,

, 3.78 1 2.12
(m 1H) N ?)O%W 6@?‘:13_?5551"74@&( ﬂﬁg ﬂy |_&74542H§§
HRVS (ESI) av=z 2008.42701f1f W+ld).85 ca@agd f of @ZQHZQNSO%@J,Z 15 ,408.782464 ,
Exanpl ef}SS% 3- (5-Brono- 7- met hoxy- 2, 3-di hydro-4H 1, 4- benzoxazi n- 4- yl)-5-
chl oro- 3ycl obut yl propyl )-2(1H)-pyrazinone NO C NN---j Br O 10 0~
Prepared in a simlar fashion as described for Exanple 556 using

5 br omo- 7- et hosy 4, 5- i by JHCE Fo e e SR T 92 thes materials
to give a BFOWNCS [froms PPPT’CNI@? (1206 iz, 8EDEL3 M ). 178 qy, aFetoned Hz,
1H), 6.72 (BS$5 iH)), wesdmddkd KzﬁC% G9HZ)O ) ,684. 790 -1dnB5H (ﬁ”qll’blmbad 4)3/50 3. 88
(" 8910 2108 Cagg T 5% 50 og i 155 By, P ey -
468. 0665 [Mhre@ala@dhmpr@d CROHZANE0 I8 &2 CH33. (@696] 9Bk Bed) and
1,2-dibromoethane (2.50 mL, 28.75 mmol) were added at 30
min intervals. The reaction mixture was then heated at
reflux overnight. The reaction mixture was then cooled to
15 room temperature and filtered through a pad of Celite. The
filtrate was concentrated and purified by column
chromatography on silica gel (10% EtOAc « 40% EtOAc in
hexanes) to furnish 7-methoxy-3,4-dihydro-2H-1,4-
benzoxazine (4.60 g, 31% yield) as a yellow oil and
20 recovered starting material (2.5 g, 20% recovery): 1y NMR
(300 MHz, CDCl3): & 6.55 (d, J = 8.5 Hz, 1H), 6.42-6.35 (m,

2H), 4.25-4.21 (m, 2H), 3.72 (s, 3H), 3.38-3.35 (m, 2H);
LRMS (APCI) m/z 166.0 [(M+H)*, calcd for CgH19NOjy 166.2].

25 Part D: A mixture of the product from Part C (4.60 g,
27.85 mmol) and pyridinium tribromide (9.80 g, 30.63 mmol)
in CHpClgy (280 mL) was stirred at room temperature for 6.5
h. The reaction mixture was quenched with saturated
aqueous NapSO3. The agueous layer was extracted with

30 CH9Cly (3x). The combined organic layers were washed with
HyO, brine, dried over MgSOy, filtered and concentrated.

The residue was purified by column chromatography on silica
gel (10% EtOAc e« 30% EtOAc in hexanes) to afford 5-bromo-7-

methoxy-3,4-dihydro-2H-1, 4-benzoxazine (1.34 g, 20% yield)
35 as a pale yellow oil: 1H NMR (300 MHz, CDCl3): & 6.65 (d, J

= 3.0 Hz, 1H), 6.40 (4, J = 2.9 Hz, 1H), 4.25-4.22 (m, 2H),
3.71 (s, 3H), 3.46-3.42 (m, 2H).
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3- (5-Brono- 7- net hoxy- 2, 3-di hydro-4H 1, 4- benzoxazi n-4-yl ) - 5-

chl oro-1-(1-cycl obutyl propyl)-2(1H)-pyrazinone 25 -155 WD 02/092090
PCT/ US02/WwB6492892000 O CI N X N') CI O Prepared in a sim | arcrasht/oiaons
described for Exanple 556 using 3,5-dichloro-I|-(1-cyclobutylpropyl)-2(1H)-
pyrazi none and 5-chl oro-7-nmet hoxy- 3, 4-di hydro-2H 1,4 5 benzoxazi ne as the
starting materials to give a yellowoil. 1H NWR (300 MHz, CDC13): S 6.70
(s, 1H) 6. Hrbeils & Fix 1aH)5656.41 (d, J = 2.6 Hz, 1H), 4.88 (s br,
1H), 4.40- 4.00 - 3. S , 2.60-2.45 (m 1|—]|? 2.18-2.12 (m
1H) , 1.96-1.60 I'm-bglorege b {Incvgjorrpygpyapyyl =2 447 6 Hz, 3H):
HRVE (ESI) pp‘ﬂaﬂ%nﬂel%ﬂ (g\ﬂh@h+ 0 cmiz:dmﬁ@lr)d e@?ﬁm&lﬂﬁ@&é@ﬁ 475 15
Exanpl e 560 5- 7 net hox ydr o zoxazi n-4-y

chl gIr)o fs #c pro :']IiGZ(éiE]l:{I aozm %Wﬁeo Cl'NN-")
Br O0-1 I@ma]iarraﬂ iim &HS nGJJ A IrfIa)shl drheasnndﬂsn:re beds faro lxdngd eo &56 usi ng
3, 5-di chl or8yd n[a(sl@rejat@ézckﬂ&rlpmé{}ﬂ{&gy (J020t) 0 3 PYiRA nofSy &

5- br ono- 7- met hoxy- 3, 4-di hydr o- 2 enzoxazi ne as the sta |ng rraterl al s
to give anT5iH).. 1GhewwRyl3ow Math opELened Gad $helHeadt it (d, J = 2.9
Hz, 1H) @114&11(1@ W‘JB.S_S%J.&‘IIE!@ a]d")rocﬂn% e‘%%.tﬁl@e Werrﬁéfk&(s I-}BegH)

1 96 1 (r 00 (m 1H), (t,

OHZ e\?'%tlcél gg.x@:u—;:f Cﬂﬁx‘s Qq)urqgl 5’L6’lt0 a separatory funnel

contalnlng saturated NaHCO3 and the agueous layer was

92 (t,

extracted with EtOAc (3 x 20 mL). The combined organic
layers were washed with brine, dried over MgSO,, filtered
and concentrated. The crude product was purified by column
15 chromatography on silica gel (10% EtOAc = 30% EtOAc in
hexanes) to afford a brown oil. IH NMR (300 MHz, CDCl3): o
6.73 (d, J = 1.5 Hz, 1H), 6.70 (s, 1H), 6.45 (4, J = 1.3
Hz, 1H), 4.31-4.00 (m, B5H), 3.75 (s, 3H), 1.89-1.74 (m,
2H), 1.05-1.02 (m, 1H), 0.93 (t, J = 7.3 Hz, 3H), 0.90-0.75

20 (m, 1H), 0.52-0.49 (m, 2H), 0.35-0.25 (m, 1H); HRMS (ESI)
m/z 453.0459 [M*, calcd for CqgHp{N303BrCl 453.0455].

Example 557
5-Chloro-3-(7-chloro-5-methoxy-2, 3-dihydro-1H-indol~1-~yl) -
25 1-(l-cyclobutylpropyl)-2(1H)-pyrazinone

~
P

N N
O\

Prepared in a similar fashion as described for Example
413 using 3,5-dichloro-1-(l-cyclobutylpropyl) -2 (1H) -
pyrazinone and 7-chloro-5-methoxyindoline hydrochloride as

30 the starting materials to give a yellow oil. I1H NMR (300
MHz, CDCl3): 0 6.74 (s, 2H), 6.67 (s, 1H), 4.90-4.80 (m,

-154-



-156 WD 02/ 092090 PCT/US02/15493 0.44 (m 2H), 0.35-0.25 (m 1H); HRVS
(ESI) mz 454.0518 [(MtH)+, calcd for CL9H22N3G3Br d 454. 0533]. Exanpl e
561 5 3- (WoBrRos0I¥- met hoxy- 2, 3-di hydr o-4H 1, 4- benzoxazi n- 2cYIUYS05H15493
chloro-1-[(1R)-(1- n'ethoxyrrethyl)propyl] 2(1H)-pyrazinone O HNOIX C N
NBr 5 O.Prepared in a simlar fashion as described for Exanple 10 556
usi ng 3, 5- dHdhl dr-34 - (1R =1-Trfetitox\2iBthyA )1 ofyl 13H2( BHLpyfazidione and

5- brono- 7- metzhexy - 3, dlzhygy nz e ar tq materials
to gi ve an_oi_| 1H Héb 300—%%}6'3((%%(:1@{)3) 02(%@1%8 ([nh 1%6) 731( J'=2.5

> (S,
Hz, &.-49 (@ ﬁmrz%%lﬂ-’t)ms @)48%9(%(t1+|)J-475{ﬁ3{%4311®(m
4H) 3 76 @IﬁMSsH)ESIa 7023 498 (437 2H) (M+31)34 (l@H)for LA MNAEDATH > 5H) ;
HRVS (E I) ryéz ég‘? 0410 [M+, calcd for C18H21IN3O4BrCl 457.04041. Exanple
562 20 3- (5 BrdfG-o7-'met hoxy- 2, 3- di hydr o- 41 1, 4- benzoxazi n- 4-yl ) - 5-
chl oro- 1- [(18) (1- met hoxymet hyl ) propyl ] - 2( 1H) - pyr azi none H'NOC NN Br
O Ol-1 Prepared in a simlar fashlEgpaﬂgslhde él bed for Exanple 25 556
using 3,5-dichloro-1-[(1S)-1-(net hoxymﬂﬁ yI)Ppropyl]- 2(1H)-pyrazi none and
5- br ono- 7- Fet(SoBromor-Tdingtdraxy>3, B - ihyir opd B2 003890z iEH IS0 viE 05~

benzoxazi ne as th@hié%f-w?@&éibﬁhﬁyigrgbxg)aﬂi%@ g%"g %&300 MHz,

CDC13) : S 7.05 (s, 1H) 2.9 Hz,
1H), 5.08-4.86 (m 1H), 4.52-3.84
N. _O
D
cl N/N/\

10 SN

~ Prepared in a similar fashion as described for Example

556 using 3,5-dichloro-1-(1l-cyclobutylpropyl) -2 (1H) -

pyrazinone and 5-bromo-7-methoxy-3,4-dihydro-2H-1,4-

benzoxazine as the starting materials to give a brown oil.
15 1H NMR (300 MHz, CDCl3): 6 6.73 (d, J = 2.9 Hz, 1H), 6.72

(s, 1H), 6.45 (d, J = 2.6 Hz, 1H), 4.90-4.85 (m, 1H), 4.50-

3.88 (m, 4H), 3.76 (s, 3H), 2.58-2.50 (m, 1H), 2.18-2.13

(m, 1H), 1.85-1.65 (m, 6H), 1.50-1.40 (m, 1H), 0.83 (t, J =

7.4 Hz, 3H); HRMS (ESI) m/z 468.0665 [Mt, calcd for
20 CpoHoygN303BxrCl 468.0690].

Example 559
3-(5-Bromo-7-methoxy-2, 3-dihydro-4H-1, 4-benzoxazin-4-yl)~5-
chloro-1-(l~-cyclobutylpropyl)-2(1H)-pyrazinone
25
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(m 4H, 3.76 (m 3H), 3.68-3.52 (m 2H), 3.34 (m 3H), 5 2.00-0.80 (m
5H); HRVS (ESI) mlz 458.0457 [(M+H)+, calcd for CL8H22N3O4Br Cl1 458. 0482].
Exanpl e 568 028920% Br ono- 7- net hoxy- 2, 3-di hydr o- 4H 1, 4- benzexaaisnz/4s493 ) - 5- 10
chloro-1-[(1S)-2-nethoxy-I|-nethylethyl]-2(1H)-pyrazinone " ""(NOC N
N-"~ Br O Ol~1 Prepared in a simlar fashion as described for Exanple
556 using 3,5-dichloro-I-[(1S)-2- et hqQx nmet hyl et hyl] 15 2(1H)- pyrazi none
and 5-brono- 7- net hoxy- 3, 4-di hydro-2H 1]4- benzoxazine as the starting
materials to give an oil. 1H N MR ( , CDC13): 8 7.06 ( s , 1H),
6.74 (d, J = 3.0 Hz, 1H), 6.45 (d, %i— Hz, 1H), 5.24-5.10 (m 1H),
4.52-3.86 (m 4H), 3.76 (s, 3H, & .7 Hz, 2H), 3.35 (s, 20

3H), 1.41 (d, J = 6.9 Hz, 3H); HRI\/IS(I@I) 444 0339 [(MtH)+, calcd for
Cl7H2ONSO4Br Cl  444.0326]. Exanpl e 564
5-chl oro-1-(1-cycl obutyl propyl)-3-(7-net -2, 3-di hydro- 25

4H 1, 4- benzoxazi n-4-yl)-2(1H) - pyrazi none -1158 WO 02/ 092090 PCT/ US02/ 15493
NOC NXN') O Prepared in a simlar G\ashi on as described for Exanpl e

aaa using 3, 5- dh?%@b&‘k%d' 1615Cxahakuty lRLaRyh) gé( H@scﬁ%@&'&%%ﬁ% le

7- met hoxy- 3, 4 di hydro-2 4- benzoxazi ne as tarting materi S to
give an oi P561PSARR @3é®dWHbloeBcﬂs) —syslgbu@alpropy@>52Hﬂfﬂi+n 6.69 (s,

1H), 6. 46- gy4dzihBhe2bhd 4-2214:832 71(Methblky 4., 4-AnFhdIN22H), 4-4. 20- 4. 16
5 benzoxazine as the starting materials to give a yellow oil.
1l NMR (300 MHz, CDCl3): 8 6.70 (s, 1H), 6.55 (d, J = 2.9
Hz, 1H), 6.41 (d, J = 2.6 Hz, 1H), 4.88 (s br, 1H), 4.40-
4.00 (m, 4H), 3.76 (s, 3H), 2.60-2.45 (m, 1H), 2.18-2.12
(m, 1H), 1.96-1.60 (m, 6H), 1.56-1.36 (m, 1H), 0.83 (t, J =

10 7.6 Hz, 3H); HRMS (ESI) m/z 424.1199 [(M+H)*, calcd for
CooHoyN303C1ly 424 .11957.

Example 560
3-(5-Bromo-7-methoxy-2, 3-dihydro-4H-1, 4-benzoxazin-4-yl) -5~
15 chloro-1-[(1S)-1l-cyclopropylpropyll-2 (1H)-pyrazinone

|
CVJ:‘JfN/\j

N

O

Prepared in a similar fashion as described for Example
556 using 3,5-dichloro-1-[(18)-1-cyclopropylpropyl]-2(1H)-
20 pyrazinone and 5-bromo-7-methoxy-3,4-dihydro-2H-1,4-
benzoxazine as the starting materials to give an oil. 1lm
NMR (300 MHz, CDCl3): & 7.03 (s, 1H), 6.73 (4, J = 2.9 Hz,
1H), 6.45 (d, J = 2.9 Hz, 1H), 4.44-3.89 (m, 5H), 3.75 (s,
3H), 1.96-1.70 (m, 2H), 1.12-1.00 (m, 1H), 0.92 (t, J = 7.3
25 Hz, 3H), 0.92 (t, 0= 7.3 Hz, 3H), 0.84-0.72 (m, 1H), 0.56-
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(m 2H), 3.76 (s, 3H), 2.64-2.50 (m 1H), 2.24-2.12 (m 1H), 1.96-1.40 (m
7H), 0.84 (t, J =7.5 Hz, 3H); HRM5 10 (ESI) m z 390. 1595 [ (M+H) +, cal cd
for C20HABNIQBELD90 390. 1584] . Exanpl e 565 PCT/US02/15493
5-chloro-1-[(1R)-1- cyclopropylpropyl] 3-(7-nmet hoxy-2, 3- 15

di hydr o- 4H—1 4 benzoxazi n- %% é é p%ra2|none N XO Cl N-) O
Prepared i n?a%4i it afHt ashi s2ded®ri bBY; f BRMExABEPLe mB564841A 518

3, 5-di chl or b(M+E1R) calcgcfopropytipsBp9bBrQl 1864 . p§BAZI none and

7- met hoxy- 3, 4-di hydro- 2H 1, 4- benzoxazine as 20 the starting materials to
give an oil. 1H NNR (300 N+t, CDC13): S 6.98 (s, 1H), 6.94 (d, J = 9.6 Hz,
1H) 6 44- 6 41 (m 2H), 4.33-4.30 Egamplle, 56118-4.08 (m 3H), 3.75 (s,

-1.0 . 0 (t,.d.=7.3. ,
0. B1-0. 75 (3 Carrofbla-fettod,pi fsogastet hendngehorsnthon i s-
PCT/USOZ/1549&1qhq-lhb(1Rmﬂwgﬂm§§@oxﬂm§tﬁmiXbﬂﬁbﬂkﬂ%&ﬂhﬁ)1nﬂnatinnne
C19H23N303C1 376.14281. Exanpl e 566 5
3- (5-Brono- 7- met hoxy- 2, 3- di hydro- 4H zoxa2|n 4-yl)-5-
brono-I-[(1R)-1- (nethoxynethyl)propylm 2(1 pyrazinone OHNON) Br 5
O Prepared in a simlar fashion as de d for Exanple 10 556 using
3,5-di bronmo-1-[(1R)-1- (nethoxynethyl) jffl] 2(1H) - pyrazi none and
5- br ono- 7- net hoxy- 3, 4- di hydr o- 2H 1

Br. O

SN

. Prepared in a similar fashion as described for Example
10 556 using 3,5-dichloro-1-[(1R)-1-(methoxymethyl)propyl]-
2 (1H) -pyrazinone and 5-bromo-7-methoxy-3,4-dihydro-2H-1,4-
benzoxazine as the starting materials to give an oil. lm
NMR (300 MHz, CDCl3): & 7.05 (s, 1H), 6.73 (d, J = 2.5 Hz,
1H), 6.45 (d, J = 2.5 Hz, 1H), 5.09-4.86 (m, 1H), 4.50-3.84
15 (m, 4H), 3.76 (s, 3H), 3.70-3.52 (m, 2H), 3.34 (s, 3H),

1.92-0.76 (m, 5H); HRMS (ESI) m/z 457.0410 [M*, calcd for
C18H1N304BrCl 457.040417.

Example 562
20 3-(5-Bromo-7-methoxy-2,3-dihydro-4H-1,4-benzoxazin-4-yl)-5-
chloro-1-[(1S) - (1l-methoxymethyl)propyll-2(1lH)-pyrazinone

CI/[ IN/\

o)

SN

Prepared in a similar fashion as described for Example
25 556 using 3,5-dichloro-1-[(15)-1- (methoxymethyl)propyl]-
2 (1H) -pyrazinone and 5-bromo-7-methoxy-3,4-dihydro-2H-1,4-
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benzoxazine as the starting materials to give an oil. 1H NWR (300 MHz,
CDC13) : 8 7.14 (s, 1H), 6.75 (d, J = 2.5 Hz, 1H), 6.46 (d, J = 2.5 Hz,
1H), 5.08W0.080920m 1H), 4.50-3.88 15 (m 4H), 3.77 (s, 3HPCTAISID1R9IH2 (m
2H), 3.36 (s, 3H), 1.92-1.70 (m 2H), 0.93 (t, J = 7.5 Hz, 3H); HRVS (ESI)
mz 501.9992 [(M+H)+, calcd for CL8H22N3O4Br2 501.9977]. Uility 20

CRF- R1 Recéb@szEmndmegaésshy toarthegBvateataba 0b gBirel agi oal . Aclavity.
The fol | owixmgri $3@0d1@§2f|@b«:@§ yof stheos sps atign, ef7seld, nenbrangsy;,
containing cloned human CRF-Rl receptors 25 for use in a standard bi ndi ng
assay as weli) asb ed@eb@ri gt Foh- 8fH¥he1%bsa§ PBsélBS NussdHyer 4 RAA-Da84

i sol ated from) haman hi ppocanpys), ihesnﬂ\@e\wﬁ r@M?rsg éaagRC][Bﬁ?d ;JSI ?gt
rom star (6]

oligo (dt) d the_codin ion was a

30 stop % d% %&T%eggeg%ltﬁﬂb P%gM %Ehtmﬁésng?oﬂéé7lﬁﬁ%*ﬂihe RO site
of pGEMWV, f @m1Qm@%zﬁN3®eB¥ﬁ§e458mﬁé 2} ecl ai med using Xhol + Xbal and
cloned into the Xhol + -160 WD 02/ 092090 PCT/ US02/15493 Xbal sites of
vector pnBar ( which contains a CW pronoter, the SvV40 't' splice and
early poly A signals, an Epstein-BErampleabédrigin of replication, and a

hygromyci n _Jhe_ I NG.-LXPhERSI 0 call ed
phchCRFR wai fgans€@%te égﬁé%%E%ﬁgxéfﬁ#aéb gH iPP Bé P§¥%?£ bt 2)e%|sone
vere seléct egbilprond JH{dmemethaory - Hﬁﬂﬁﬂhﬂ%ﬁhhxihr2«kﬂﬂ1p¥nmamnnnq;¢4
weeks of selection in hygromycin were pool ed, adapted to growh in
suspension and used to generate nenbﬁﬁpes for the binding assay 10

descri bed bel ow. | ndividual aliquots W nta?nlng approximately 1 x 108 of

t he suspended cells were then centri to forma pellet and frozen. For
t he binding assay a frozen pellet dq/g? ed above

v

O

Prepared in a similar fashion as described for Example
556 using 3,5-dichloro-1-[(1S)-2-methoxy-1l-methylethyl]-

15 2(1H)-pyrazinone and 5-bromo-7-methoxy-3,4-dihydro-2H-1,4-
benzoxazine as the starting materials to give an oil. 1lm
NMR (300 MHz, CDCl3z): 6 7.06 (s, 1H), 6.74 (d, J = 3.0 Hz,
1H), 6.45 (d, J = 2.5 Hz, 1H), 5.24-5.10 (m, 1H), 4.52-3.86
(m, 4H), 3.76 (s, 3H), 3.57 (4, J = 3.7 Hz, 2H), 3.35 (g,

20 3H), 1.41 (d, J = 6.9 Hz, 3H); HRMS (ESI) m/z 444.0339
[ (M+H)*, calcd for C17H9oN304BrCl 444.0326].

Example 564
5-chloro-1-(1l-cyclobutylpropyl)-3-(7-methoxy-2, 3-dihydro-
25 4H-1,4~benzoxazin-4-yl) -2 (1H)-pyrazinone
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contai ning 293EBNA cells transfected with hCRFR1 receptors 15 is

honogeni zed in 10 mM of ice cold tissue buffer ( 50 mM HEPES buffer pH 7.0,
cont ai ni yoR/odbMYCL2, 2 mM EGTA, 1 dig/l aprotinin, 1 pgrmdSoteupeptin
and 1 pg/m pepstatin). The honogenate is centrifuged at 40,000 x g for 12
mre and the resulting pellet rehonogenized in 10 m of tissue 20 buffer.
After another centrifugation at 40,Mfor 12 mn, the pellet is
resuspended to a protein concentration| of 360 pg/m to be used in the
assay. Binding assays are perfornmed i nNog-Qwel| plates; each well having a
300 pl capacity. To each well is adqﬁg 5 25 pl of test drug dilutions
(final concentration of drugs rangelfro - - 10-5 M , 100 111 of
1251-ovine-CRF (1251 o0-CRF) (final concepntrgtion 150 pM and 150 pl of
the cell honpgenate described above. PI @ are then allowed to incubate
at roomtenperature for 2 hours before fNiering 30 the incubate over GF/ F
filters (presoaked with 0.3% polyethylenei mne) using an appropriate cell
harvester. Filters are rinsed 2 times w th<ice cold assay buffer before
renovi ng i ndi vi it ers a i st hem f ' Vi a
gamma count er. %E% a&%ESQ%Tat%gnﬁgﬁﬁﬁﬁkggﬁ%%fg%2§%¥§%%%kgﬁﬁ%ging¥?%ﬂfél
menbr anes &8 &Filegs 3dpdichderer lrddtcaicdgbaty Laxapyded2 By)the iterative
curve fittipReapieghamabiGANRelR ok -SUNSEN hyEeh -YR-02/2092090-RGHHdSQ2/ 15493
and D. Rodbard, Anal,. Bi ochem 103,: 22Q 19%10) »» ;Whi gh rovides Ki val ues
for inhPbi %ﬁnS\Eﬁ‘F APGr BAERER0Se§% §1VEs 885 S Wi-ol o6t SHR 340 MAE: A
conpound i §0€38adi:dér 9% 0 (Be dcEi 9e5i Hzit 1Has 4-KP (5.vaHle 6f 4bedséihan
about 1000Q_ri m.for ,t i,nBibitio f F. Preferre onpound ve a Ki
val ue of Iglsné ?ﬁ&h 4é gu#'%god&hMEFgl’ t4%§4i I’%HIB iSlEndngo g%Fl%I\-/%r %pr eferred
conpounds Hawve 28)Ki 3vdbudsof 3Hess 2t-edm2abOut(mi0dHaM RoR4-2.12 (m,

1H), 1.96-1.40 (m, 7H), 0.84 (t, J = 7.5 Hz, 3H); HRMS
10 (ESI) m/z 390.1595 [(M+H)*, calcd for CooH25N303C1

390.1584].

Example 565
5=-chloro-1-[(1R)-1l-cyclopropylpropyl]-3-(7-methoxy-2,3-
15 dihydro-4H-1,4-benzoxazin-4-yl) -2 (1H) -pyrazinone

o

IN O
i eN

Cl

SN

Prepared in a similar fashion as described for Example
556 using 3,5-dichloro-1-[(1R)-1-cyclopropylpropyl]-2 (1H) -
pyrazinone and 7-methoxy-3,4-dihydro-2H-1,4-benzoxazine as
20 the starting materials to give an oil. 1H NMR (300 MHz,
CDCl3): & 6.98 (s, 1H), 6.94 (4, J = 9.6 Hz, 1H), 6.44-6.41
(m, 2H), 4.33-4.30 (m, 2H), 4.18-4.08 (m, 3H), 3.75 (s,
3H), 1.92-1.78 (m, 2H), 1.10-1.00 (m, 1H), 0.95 (t, J = 7.3
Hz, 3H), 0.81-0.77 (m, 1H), 0.60-0.48 (m, 2H), 0.38-0.20
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the inhibition of CRF. 10 Conpounds of the present invention have
denonstrated a Ki value of |ess than about 10000 nM for the inhibition of
CRF i n t WOORBIMI Recept or Bi ndi ng Assay for the Eval uati eaTafSoBizabdpgi cal
Activity. 15 Alternate CRF-RlL Receptor Binding Assay for the Evaluation of
Bi ol ogical Activity. The following is a description of the isolation of

cell nmenbr apes lapnt &R g(ES DN el BTEH. R RL(N-ECEPL otslc@0fdor use in a

st andard bi .%W ap7aeldo@s. a description of the assay itself.
Messenger RNA was 71 sol ated from hurman hi ppocanpus. The. nTRNA was reverse
transcri bed using oligo (dt) 12-18 and the coding region was anplified by
PCR fromstart to stop 25 codons Thg tesyltipg PCR fragment was cloned into
the EcoRV site of pGEMV, from whence the insert was reclai med using Xhol
+ Xbal and ¥t GIERFIRR T TRREDOY - 2» ttithedresi B 1, fckersoryBin-4-y1) -5-

whi ch' cont ai Msrcmd ML PIORPL B (md€oMidc bl ) pEopy LF- R(LHPASYYa PDhOnd
signals, an Epstein-Barr viral 30 origin of replication, and a hygronycin
sel ectable marker). The resulting expressign vector, called phchCRFR was
transfected in 293EBNA cel|ls and cell $7f et@i ning the episome were sel ected
in the presence of 400 pM hygromnycin. ®s surviving 4 weeks of selection
in hygronycin were 35 pool ed, adapted|tofgrowth in suspension and used to
gener ate nmenbranes for the bindingg i bed below. -162 WO

02/ 092090 PCT/ US02/ 15493 HEK 293 EBNALL c (HEK 293E, Invitrogen, CA)
were transfected with a vector encoding uman CRF-R1 gene wusing a
standard cal ci um phosphate protocol. Thelyvegtor sequence included the oriP
origin of replication, which 5 pernmits epikormal mintenance in cells
expressing the EBNA-1 gene, and the gene %ar hygronycin resistance.

Fol I ow ng

Prepared in a similar fashion as described for Example
10 556 using 3,5-dibromo-1-[(1R)-1- {methoxymethyl)propyl]-
2 (1H) -pyrazinone and 5-bromo-7-methoxy-3,4-dihydro-2H-1,4-
benzoxazine as the starting materials to give an oil. 1lm
NMR (300 MHz, CDCl3): 6 7.14 (s, 1H), 6.75 (d, J = 2.5 Hz,
1H), 6.46 (d, J = 2.5 Hz, 1H), 5.08-4.86 (m, 1H), 4.50-3.88
15 (m, 4H), 3.77 (s, 3H), 3.70-3.52 (m, 2H), 3.36 (s, 3H),

1.92-1.70 (m, 2H), 0.93 (t, J = 7.5 Hz, 3H); HRMS (ESI) m/z
501.9992 [ (M+H)*, calcd for CjgHgoN304Bry 501.9977].

Utility
20 CRF-R1 Receptor Binding Assay for the Evaluation of
Biological Activity.

The following is a description of the isolation
of cell membranes containing cloned human CRF-R1 receptors
25 for use in a standard binding assay as well as a
description of the assay itself.
Messenger RNA was isolated from human hippocampus.
Thé mRNA was reverse transcribed using oligo (dt) 12-18
and the coding region was amplified by PCR from start to
30 stop codons The resulting PCR fragment was cloned into
the EcoRV site of pGEMV, from whence the insert was
reclaimed using XhoI + Xbal and cloned into the XhoI +
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transfection, cells were pooled and plated into a nedium containing
hygromycin for the selection of cells expressing CRF-RL. After isolation,
the cell wook/o@001L38 was assessed 10 in radioligand bi ndiPag/usnz15493

functi onal - based assays. These cells are maintained in Dul becco's Mdified
Eagl e medium (DMEM containing 10%v/v fetal bovine serum (FBS), 2 nML-

gl ut am ne &wel46dtgenthygesmyciom3atel (| wdidhetontedpar ed CMfom this cel |

line were pseghdt CRELeORRRL ion HINWNGRED BSIY HoH \@l%?ama' lguot s
cont ai ni ng approximately 1 x 108 0f the suspended cells were

centri f ugedPEGLEr RPET FelPdt OTiadFewlan@rdisrddony Agvca /@Mr&féfﬁlﬁ’el | et
described akaeetebltamarkerdI3EBN r(é%hﬂlilhlga@cfp&@s%d.dﬁ thedteRFR1L receptors

or the rat fr nt.al rtex |ssu di,ssecte fr n rat, br |ns mas
prepared a$ a’t1 gdsgﬁfg‘gR%?‘ Weffor 5@@5‘ EPrEs dith 9é§%${Ar @éﬁm?@%&
bi ndi ng ass&;ta;ntngsubeoeppsbhet wegfe wedleetedl 1 whee prdranedt of |4@@ and

hormgeni zedyy Bk Sayes U Be16SORALAARY 50 IMEFRRS A0 NG, 2 TV

EGTA, and aprotonin, peptin, and pepst , pPH7.0 @
230) usi nghé(grBWﬁkﬁaweP§l peedRd(, PRAEPLesettoi @gowthorlnl@@@ﬁmdgp The

honogenat e gwas yeent ebf gtaﬁératte%emaﬁeg frek- %%emb&n@& Tgt h&sakesul ting
pel | et _was .was e re-suspensi,Qn and centr.i ugatlon st ep.

Menbr artds ﬂﬁ&ﬁ?ﬂgﬁngSHPyl cHPPEY 18 ote Pd LAMESSr £RSPHNEY v except for the
i ncl usi on eppanxiaddeliyonak washbeenhei bugpthaadcyelies Feeef thah pel l et was

suspended i i u fer and tein_c entratlons were determ ned
using the %@%ngﬁuﬁﬁﬁlg ac C%fgéggay %P% H-Rockf or d, L) with bovine

serum al bum n a§0r35hstbmddndg Eqsanbrfuwzeunpeﬂﬂetomebnudmﬁg ebpwei nent s

were perfopued;HshygogsaRithl kedhico t
02/ 092090 PCTH/%%éoz 42383 %?*ebf. il 3rtg hstae Loy tr}],g(ég e ?%Cr? 2"
conpourds 4f homogenized in 10 ml of ice cold tissue buffer ( 50 mM

HEPES buffer pH 7.0, containing 10 mM MgCl;, 2 mM EGTA, 1
ng/l aprotinin, 1 ug/ml leupeptin and 1 ung/ml pepstatin).
The homogenate is centrifuged at 40,000 x g for 12 min and
the resulting pellet rehomogenized in 10 ml of tissue

20 buffer. After another centrifugation at 40,000 x g for 12
min, the pellet is resuspended to a protein concentration
of 360 pg/ml to be used in the assay.

Binding assays are performed in 96 well plates; each

well having a 300 ul capacity. To each well is added 50

25 pl of test drug dilutions (final concentration of drugs
range from 10-10 - 10-5 M), 100 pl of 125I-ovine-CRF (1251-
o-CRF) (final concentration 150 pM) and 150 ul of the cell
homogenate described above. Plates are then allowed to
incubate at room temperature for 2 hours before filtering

30 the incubate over GF/F filters (presoaked with 0.3%
polyethyleneimine) using an appropriate cell harvester.
Filters are rinsed 2 times with ice cold assay buffer
before removing individual filters and assessing them for
radioactivity on a gamma counter.

35 Curves of the inhibition of 125I-0-CRF binding to cell
membranes at various dilutions of test drug are analyzed
by the iterative curve fitting program LIGAND [P.J. Munson
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CRF1 receptors (Arvantis et al., 1999; Rom nger et al., 1998). Al snmall
nol ecul e ligands were initially prepared in 100% DVSO at a concentration
of 10-2 Mverdiosiobuted in 5 assay buffer that was identi calPCrasSohes4ds ssue
buffer except for the inclusion of 0.15 mM bacitracin and 0.1% w v

oval bum n. Conpetition assays were conducted in disposable polypropyl ene
96-wel | pl &nes O.n Redlsrdl, voladve Bfocd@on .| 102 ¢ eck280n wasidi ti at ed by

the additi gaoofi Rl kilQ-aemReling 1%@!1@&%% I i %eaﬂérmsfng {Jinal

concentrat| ons ranging from110-11 to 10-5 , 100 L assay buf
cont ai ni ngatsﬁt?srsaéql(ﬂlloé?éﬁéil[ ESERVIEYne CRF (f| nal concentration 150 pM,
and 150 L menbr &nhedmpoogendise cofisorteaient rtgp Pl aqigi v difeidt) haBhes rigact i on

m xtureg were i %bat %wlllrubm at ,2 CIfIC blndlng
s ool B S M S B U B 0 e
G- gl dy I I

6. vl | el e Joe el 20 ol T Badd Ry S M M HEE WA G T col d
wash buf f eFOTPPEECSyRaY 02 &nVéFLHien@ olﬁf%ﬁhatno@bfeufoé)oo e §9q ter  was

dri ed, andtﬁ@u&h@d_wl@l@ng@m@ount er or a 96-well Packard Top Counter at
80%eff|C| ency. The CRE1 Qlf nRetltlon bi ndi ng to nenbranes fromrat frontal

cortext35 were G@F‘P&H‘?@& &r P?eéf%ptlnfv&nttlﬁ’él Fadico degpng trated
concent r at RoRiofaflugsbffoliese ERRn( ‘annaIt AONOEN ndMatfioon thap Amd biatielny 200

pM and nenbr rotein 5 I ed | i nding. The

i nhi bi ton g? ?%%5? o%?lﬁec%ﬁFRg %g 5)(?& ln@og‘ﬁ\?ﬁ‘%’r ﬁgstg’% i ncreasi ng
concent r at EUﬁéu@I:ip@spdemgéoarLealaﬁaItyzzedtyby fitting data through the
conpetition equation in the iterative nonlinear regression curve-fitting

programs Prism (G aphPad Prism San Diego, CA) to determ ne binding
af fi ni tPesPtFespaseoFRRRY) RepeptganBindings dsserFfoac speoEyalnatdmpound i s

consi der edotoBhe1agtic¥® Activity.

The following is a description of the isolation of
cell membranes containing cloned human CRF-R1 receptors
20 for use in a standard binding assay as well as a
description of the assay itself.
Messenger RNA was isolated from human hippocampus.
The. mRNA was reverse transcribed using oligo (dt) 12-18 and
the coding region was amplified by PCR from start to stop
25 codons The resulting PCR fragment was cloned into the
EcoRV site of pGEMV, from whence the insert was reclaimed
using XhoI + XbaI and cloned into the XhoI + Xbal sites of
vector pm3ar ( which’'contains a CMV promoter, the SV40 't
splice and early poly A signals, an Epstein-Barr viral
30 origin of replication, and a hygromycin selectable marker) .
The resulting expression vector, called phchCRFR was
transfected in 293EBNA cells and cells retaining the
episome were selected in the presence of 400 uM hygromycin.
Cells surviving 4 weeks of selection in hygromycin were
35 pooled, adapted to growth in suspension and used to

generate membranes for the binding assay described below.
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if it has a Ki value of |ess than about 10000 nMfor the inhibition of

[ 1251 ] ovi ne CRF bi nding. -164 WO 02/092090 PCT/ US02/ 15493 | nhibition of
CRF- St i maveatoedozddenyl at e Cycl ase Activity Inhibition of CRETAtSomaA4as ed
adenyl ate cyclase activity can be perfornmed as described by G Battaglia
et 5 al. Synapse 1:572 (1987). Briefly, assays are carried out at 37 C for
10 min in 200 mMHER 29 fBENAohteghishg(HEND M E TrinvHModeaH TA) atwd7e C), 10

m™ MIC12, Q¥ EEEA M&Q %tolf r@ﬂaoﬁmg yﬂﬂ@tMa&agﬁéﬂ-@o(&rﬁ@%, 250

units/m  phasphocreati ne ki nase, mM cr eat’l ne phospha

guanosi ne HSiAY Fhedsmatard ﬂ%l%%@ﬂ@s%%&ﬁ%qoc%pt ithe Yestsent rat i on

range 10- 9@%&1@1&&& 1R & RidialgMeto etghl i ddssdte, (@piexi mately
40- 60 g r ot ei Reactions are initiated hy the additjon

f 1 mv
ATP/ 32P]°AT efgﬁp‘} oXIHRCBIRA A THAEAR S ) i ]egr MRS e fg‘% N t i on
of 100 M ofers) eMdIthe lHEne @mmmmm%emm@pmﬂomg ate. In
order to I ecQyery. approxi mat el
40, 000 dp%rijatn%feg 3 Elto%eef';lic 3 tvpe{)re S o se ar a% onﬁ!\%(e Ergé;ruéq i on gf
[ 32P] CAMP ﬁO@f‘ﬁapslzp]gAwqrmpmnfrbrﬁmﬁ tﬁye @mﬂum off teIos 2xponesrs iDave x
and al um n@peolRImS ar defk vide FiID0IGR AISRHABIE dilh 198 AL ] the

conpounds qf th resent |nvent|on can be assessed using one of the
nmp gnz & a‘égp € ny

bi ol ogi'?al QM%lh%{ﬂjélgaﬁdldacfé’é‘ﬁté@%]tﬁ%%%@sﬁﬁys || IHes<at i ve
of these testldsi B.Q‘Iel.lﬁﬁlmmm DuIdde s ARSHEVE i ddheraliial mddiiuxbi ng

Jest nd, YRR Al RN oo Asank Jcse a0, opfer ol p et
outlined i ﬂlgtWHlB@r ﬁmﬁgéo&nwgﬁ(ml: hvgmemBicdinn  Resddansil IRes @N@pbﬂreﬁl
(1990). Conpounds i¥BY:.cRe ha$feddd %@%dSH%Ft%%l%%ﬂﬁ%%ygldﬂ'blndlng
15 assays. Individual aliquots containing approximately 1 x
108 of the suspended cells were then centrifuged to form a
pellet, frozen and stored at -80°C.
A frozen pellet described above containing 293EBNA
cells transfected with hCRFR1 receptors or the rat frontal
20 cortex tissue dissected from frozen rat brains was prepared
as the source of membranes expressing CRF1l receptors used
in binding assays. Tissue or pellets of whole cells were
thawed on ice and homogenized in tissue buffer (containing
50 mM HEPES, 10 mM MgCly, 2 mM EGTA, and 1 ug/mL each of
25 aprotonin, leupeptin, and pepstatin, pH 7.0 @ 23°C) using a
Brinkman Polytron (PT-10, setting 6 for 10 seconds). The
homogenate was centrifuged at 48,000 X g for 12 min and the
resulting pellet was washed by a single re-suspension and
centrifugation step. Membranes from rat frontal cortex
30 were prepared similarly except for the inclusion of an
additional wash/centrifugation cycle. The final pellet was
suspended in tissue buffer, and protein concentrations were
determined using the bicinchoninic acid (BCA) assay
(Pierce, Rockford, IL) with bovine serum albumin as
35 standard.
Equilibrium competition binding experiments were

performed using a modification of the methods described
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smal | mammal . 35 Conpounds of this invention have utility in the treatnent
of inbal ances associated with abnormal |evels of -165 WO 02/092090

PCT/ US02/WwB49892008@rti cotropin rel easing factor in patient ®CIUfShEII4py from
depression, affective disorders, and/or anxiety. Conpounds of this

I nvention can be admnistered to treat these abnornmalities by neans that
produce corRERYi®isls thaleimimeadgeinding e ffimbyees ' of stempoindstabn in

the body ofcrr MRERBLtoFSe (809RAUNIS faRhe 3dToNi R 616 g,ety A% 1.
conventi onal rreans avai | abl e for use i n conj unction W harmaceuti cal s

either as ihd7¥h dudt SREpe G- Agbnt L vands werdi Hattonl 6f RFepapedti c
agents. Then cnam%:)emﬂsﬁ) atmaDi sdref et ed olen SEt10W N gededalbyedein

adm ni stered ceut | cal carri ected on the_bpasis of the
chosen r‘r’gutaéS B %d’rfffm s%rha"? S etk fat%%ﬁ?%@e?ﬁ‘f%fufg BCETFTET The
dosage admifst@rednsilldsicar wﬂjeipe‘rﬁlmmg mxmmm@m%rmm factors

h hay de
and rout b o ARART ?‘C&ﬂ%ﬁlﬁaﬂ e e ;%%Hﬂc@%”fn ot
nature and ROMEHORHL enimRteorEel kinikp s c“éhcadrﬁf@?ﬁ ‘qué%ﬁeifré?ﬁ 3G¢ e\ti:uency of

treat ment; @ wesidiesh efafLcitni ot msecid ddwe digatdemo qIL sai d di seases
or conditions, the co ggounds of this invention can be orally adm nistered

daily at’ a YOGS, &1 g SRGRNGIR . (6B ng/ kg of body
wei ght. Or ehmmeﬂqrataodmseramfgﬂlgmfﬂmn 10 - g /teg 1 - i) debb@jqaesasmafy to

our LT A Sl ) A0St et Sl gage LSTTULELL e e, Tect i ve
(conposi t i GwsceRfiredion ﬂ@ro i rﬁm%rla‘iq o arertaiane rfmmqﬂﬁnﬂtel ng to
about 100 ngfrA¢kinge sLAY e YHotRem)UNi trnd 1dNaSe, PhaLMmea igale
15 incubated to equilibrium for 2 h at 23°C. Specific binding
was defined in the presence of 10 UM DMP 696 or SC241 for
CRF, receptors. Competition binding assays were terminated
by rapid filtration over GF/Cglass-fibers (pre-soaked in
0.3% v/v polyethyleneimine) using a 96-well cell harvester
20 followed by two-three washes with 0.3 mL cold wash buffer
(PBS, pH 7.0, containing 0.01% Triton X-100). The filter
was dried, and counted in a gamma counter or a 96-well
Packard Top Counter at 80% efficiency. The CRF,
competition binding to membranes from rat frontal cortex
25 were performed similarly except for the radioligand

**Tlovine CRF (final concentration

concentration of [
approximately 200 pM) and membrane protein (40-65 ug/well)
used in the binding. .
The inhibiton of [**I]Jovine CRF binding to cell
30 membranes by increasing concentrations of test drugs are
analyzed by fitting data through the competition equation
in the iterative nonlinear regression curve-fitting
programs Prism (GraphPad Prism, San Diego, CA) to
determine binding affinities (IC,’s or Ki’s) of ligands

35 for CRF, receptors. A compound is considered to be active
if it has a Ki value of less than about 10000 nM for the

125

inhibition of [TIJovine CRF binding.
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30 conpositions, the active ingredient will ordinarily be present in an
anount of about 0.5 to 95% by wei ght based on the total weight of the
conposi t iwp.02m9@mct i ve i ngredi ent can be adm ni st ered or 2CTUSIT1548®1 i d
dosage forns, such as capsules, tablets and powders; 35 or in liquid forns
such as elixirs, syrups, -166 WO 02/ 092090 PCT/ US02/ 15493 and/ or

suspensi ons. The conpounds of this invention can also be adninistered

ggregng grglolmlrblgfaa | & 'égﬂ%i&@%té&ri&g@g@é cegﬁﬁé %&@ﬂ?ﬂgs ggnbgte
not limted to 1%#1@15@0%@@ &RFT‘ﬁi@ﬁ@-ﬂiﬁﬁ@t@@lﬁFWJ@at%t@mba%@I d, or

cel | ul ose dardMatiyesan S pFrSldE s S Pe MsEs t®. ﬁ%@ag:pi@r@ésed
tabl ets. Both tablets ggd capsul es can_ be _manufactured as sustal ned

rel ease Dr FductIAPHR obi UE fUr 80 coiiftiohs r2FeRe e AR dtbver a
period of tdums7° @npyessEduimbiretz0can hef sugafer oedeth iidd IT0caated to
mask any u 1sant t £ Uspd 4o teet actiy i edientss from
t he at rmspkpli&lérlgsa or tgﬁglfo%/vq{sel ect |é\)e plépsrlﬁ?it% @f ‘i oq@n 4o HEIe&'Ea{bIO:'?L In the
gastroi nt e®#9Mmall Mtrwutﬂmﬂm&d@sﬂmm(lmm 625(admxnssxtm]at| on can
contain c r e Rpance. In
general , mgﬁéﬁgﬁe%%%‘%%gﬁ@aﬁma ﬁ?%@%}g‘%}l ne, aqueous

dext r osé ( GuFEwERe %d?@l%%ﬁ?% 10§bIW|Qﬁf§F:arﬁﬁ@1%bll%t such as

propyl ene @erdlaey (dlﬁid/efﬂﬂblaltﬁﬂﬁﬂ_ a1 @re HifdEdsmg  eakr ioess mor
parenter al sol utions. Sol u ions, for {'Jlrent eral adm n stratl on preferably

contai n a \EHTEDI (Kt WY toftjts‘r'?'éleac GRRF PEL A 8g OdNf table
stabili zi ngnratgmql:rs),. arRkdadtineceseay Vini ittt Qutxﬂi@rmiiﬁ.t:[km icfxidind ng

agents, SU%Hngzﬁ?gEﬁnwapproximately 2-4 mCi/tube) and terminated by
15 the addition of 100 ml of 50 mM Tris-HCL, 45 mM ATP and 2%
sodium dodecyl sulfate. In order to monitor the recovery

of cAMP, 1 pl of [3H]cAMP (approximately 40,000 dpm) is
added to each tube prior to separation. The separation of
[32P]cAMP from [32P]ATP is performed by sequential elution

20 over Dowex and alumina columns.

In vivo Biological Assay

The in vivo activity of the compounds of the present
invention can be assessed using any one of the biological
25 assays available and accepted within the art.
Illustrative of these tests include the Acoustic Startle
Assay, the Stair Climbing Test, and the Chronic
Administration Assay. These and other models useful for
the testing of compounds of the present invention have
30 Dbeen outlined in C.W. Berridge and A.J. Dunn Brain
Research Reviews 15:71 (1990).
Compounds may be tested in any species of rodent or

small mammal.

35 Compounds of this invention have utility in the

treatment of inbalances associated with abnormal levels of
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bisulfite, sodiumsulfite, or ascorbic acid, either alone or in

conbi nation, are suitable stabilizing agents. Also used are citric acid
and its sabtog/oompd EDTA. In 30 addition, parenteral sol utipomaisozam4gdnt ai n
preservatives such as benzal koni um chl oride, nethyl- or propyl-paraben,
and chl orobut anol . Sui tabl e pharnmaceutical carriers are described in

" Reni ngt on S o ) cegl S g et oy mmatmlstar@afﬂerﬁwrﬁ@n ence in
the field gebifedddR?/ QRN RET/HNAUISAI3 5 Cf'é ggeeuti cal

dosage-forns for adm ni tratlon of , t he corrpoun of th| S |nvent|on can be
illustrated as %Wg feddshit VRN E QR GRihiRe asdmim $kekehsit es are

prepared byrddd |Uh@1}e§ta&ﬂdﬁd’nd31m¢n e@e s Gl igr SRS @sneach y¢ th

100 t di ctos 50, ny, cellul ose, and
5 g maghe i ea a0 e RIS b I SRR B B | ve

i ngredi ent hadya afi gestaniiad .0iThe szmﬂpcamcﬁ))daaearbe Gaint ionsensh- ad |by amyol i ve
oil is pr e%rﬁ%nt%%a!lnj festl SOaP%’a s ase o2 tﬂ Vceorgitﬁpét% pas 15

punped into gelatin to tin ca alnlng ng of the
active i ngr@mré}ﬂcewaclaspﬁﬂ@sermel adnatkmnaézﬁuumm@t 2 A | arge
number of tiablcRih idd RIERA ahdbn &m\@@gé@ﬁ@ Wr@ﬁ%&%éo that the
dosage n|t was ,100 ctive_ingre ent col ]l ol dal silicon

di oxi dé: 5 adi ndE brrgTe Slomsst e, Zﬁq?ﬁaaflym}%?r SEFybatenpd
cel I ul ose, withng ehastrarceiut iand I i |sadicesed 2n A apidiad & £aadd nNgs

may be appuﬂ%%eEQrB ¢*3F® administration and standard pharmaceutical
practice. ‘

The dosage administered will vary depending on the

15 use and known factors such as pharmacodynamic character of
the particular agent, and its mode and route of
administration; the recipient’s age, weight, and health;
nature and extent of symptoms; kind of concurrent
treatment; frequency of treatment; and desired effect. For

20 use in the treatment of said diseases or conditions, the
compounds of this invention can be orally administered
daily at a dosage of the active ingredient of 0.002 to 200
mg/kg of body weight. Ordinarily, a dose of 0.01 to 10
mg/kg in divided doses one to four times a day, or in

25 sustained release formulation will be effective in
obtaining the desired pharmacological effect.

Dosage forms (compositions) suitable for
administration contain from about 1 mg to about 100 mg of
active ingredient per unit. In these pharmaceutical

30 compositions, the active ingredient will ordinarily be
present in an amount of about 0.5 to 95% by weight based
on the total weight of the composition.

The active ingredient can be administered orally is
solid dosage forms, such as capsules, tablets and powders;

35 or in liguid forms such as elixirs, syrups,
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pal atability or del ayed adsorption.

al so be used as reagents or standards in the biochem cal study of 30
neur ol ogiwealo2freed i on, dysfunction, and di sease. AlthoughPCRaISpr/esent

i nventi on has been descri bed and

The conpounds of this invention may

exenplified in ternms of certain preferred

enbodi nents, other enbodinments will be apparent to those skilled in the 35
art. The |ﬁ#@%t@@nsugpemﬁe¢@$orﬂheng@mp©nnded0fothhe ipwenttoghacan

enbodi ment s, fes cbé bedn fRfs €XLR 8¢$£@§tepailgoln0§eémf Oilgeﬂafas%' on or

variation wthout departing -16
spirit of t?QFW%i%

WO 02/ 0920 PCT/USOZ 15493

appended cLainB GT1@81NVb£§%&@€Q9@aﬁfﬁé§ﬁ%§ﬂ}§§9§onﬂﬁﬁﬁ tBeChatipd is:
F a - -
rar Py e P AR 2nd 48 g el o T e SR P (355 ol e i Tl e

accept abl e zal tadorset hetaoth, mﬁgme¢ﬁum1@téaratéLogtéfmc pcddj ded that

when X 'SI%q}?uf@%brﬁ%§£$%fﬁ%§$%2__ I gé%u§@529$5§g%%59, gEégHsz

or (-H -H)

10

15

20

25

30

35

make compressed tablets. Both t ets and capsules can be
manufactured as sustained release products to provide for
continuous release of medication over a period of time.
Compressed tablets can be sugar-coated or film-coated to
mask any unpleasant taste, or used to protect the active
ingredients from the atmosphere, or to allow selective
disintegration of the tablet in the gastrointestinal
tract.

Liquid dose forms for oral administration can contain
coloring or flavoring agents to increase patient
acceptance.

In general, water, pharmaceutically acceptable oils,
saline, aqueous dextrose (glucose), and related sugar
solutions and glycols, such as propylene glycol or
polyethylene glycol, are suitable carriers for parenteral
solutions. Solutions for parenteral administration
preferably contain a water soluble salt of the active
ingredient, suitable stabilizing agents, and if necessary,
butter substances. Antioxidizing agents, such as sodium
bisulfite, sodium sulfite, or ascorbic acid, either alone
or in combination, are suitable stabilizing agents. Also
used are citric acid and its salts, and EDTA. In
addition, parenteral solutions can contain preservatives
such as benzalkonium chloride, methyl- or propyl-paraben,
and chlorobutanol.

Suitable pharmaceutical carriers are described in
"Remington’s Pharmaceutical Sciences", A. Osol, a standard

reference in the field.
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-NRY-, -0-, or -CH=; 20 RY is independently, at each occurrence, selected
fromH nmethyl, ethyl, and Cl-C2 haloalkyl; Bis R3, NHR3, NR3Rl, OR3, or
SOnR3; 25wBAb2ics0bindependent |y, at each occurrence, sel ect @dTfusoms4bs

hal ogen, -CN, Cl1-C4 hal oal kyl, -NROR10, -NRO9COR9, -COR10, -OR10, SH, -S
(0) nR12 , C1-C6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl, C3-C6 cycloal kyl, and
C4- C8 cycl oal kyPgkerkl: p@@rmaeextncgécﬁlo@@g@efmm fC@ZE@lialils@myBItiorCZ C6
al kynyl, C%fC@hQYGbﬂﬁbﬁﬁbs ¥t th%éolﬂ@eg%h%%ZQ%%'%E”ﬂ#%%yEB%@%é a@4 8

cycl oal ky a |s each optionally substituted wth hal ogen, CN, -4

hal oal kyl , -NROCOR9, -COR10, -OR10, SH or -S(0)nR12; 5 R2 |s H,

hal ogen, CN Cl C4 hal oal kyI, -NROR10, NROCOR9, -COR10, -OR10, SH,

-S(0O Rl% 81 CA.al kyI C3-C6 cycl oal kyl, or C4-C8 cycl oal kyl al kyl; wherein
each -%Pl%yfl—CB C6 cycl oal kyl, or C4-C8 cycl oal kyl al kyl is optionally
substl tut ed with la@gbalnug@e,r o@l\lunﬁttsmcla@Isualelwla,re NRSRBEGed- lkngCCRQ

B ?11§§ QEanéa& % = hﬁrﬁ e%a@ﬁn. Q®s eggh W&%

et hyI propy yc opropy (’?I obut St oxy, etalzﬁjoxy, propoxy,

Cl- C3 al ko*y0 BgcP&pPepdEs; act@@ﬁslngesgleneozélé@ MO 2CHPEE3, 50C (0)
CH3, -C (qa CE@@E@&OS@HZQHd o 4P nee i aumca%egga%ew , -C(O N2, -C
(O)NI—|)CI—|3,-C(0)N(I—|)CH N(CH3) 2, -C(O N (CH3)
CH2 0 -C(O) N(CH2CH3) 2, -S(O 2N( CHS)2 -S(O)ZN( CH3) CH2CH3, 20

- S(O) 2N( CH26K8) Belabif) 26H3ul1eS( O 2CH2CH3, -NH2, -N (H) CH3 , -N (H) CH2

gTSCiO glkgTB)Cé %&6 %%Hgélac%év&léhgrﬁyéﬁp% 1n>a dg5estggh oil s

such as soybean, cottonseed oil, or olive oil is prepared

and injected by means of a positive displacement was
15 pumped into gelatin to form soft gelatin capsules
containing 100 mg of the active ingredient. The capsules

were washed and dried.

Tablets

20 A large number of tablets are prepared by
conventional procedures so that the dosage unit was 100 mg
active ingredient, 0.2 mg of colloidal silicon dioxide, 5
mg of magnesium stearate, 275 mg of microcrystalline
cellulose, 11 mg of starch, and 98.8 mg lactose.

25 Appropriate coatings may be applied to increase
palatability or delayed adsorption.

The compounds of this invention may also be used as
reagents or standards in the biochemical study of

30 neurological function, dysfunction, and disease.

Although the present invention has been described and
exemplified in terms of certain preferred embodiments,
other embodiments will be apparent to those skilled in the

35 art. The invention is, therefore, not limited to the
particular embodiments described and exemplified, but is

capable of modification or variation without departing
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25 C3-C8 cycl oal kyl, C4-C12.cycl oal kyl al kyl, C2-C10 al koxyal kyl, C5_C10
cycl oal kenyl, or C6-Cl10 cycl oal kenyl al kyl ; wherein one carbon in any

cycl oal kyworozngpopmy be replaced with 0, S or NR9; and 30 pairarse?/ms4each
Cl1-C10 al kyl, C3-C10 al kenyl, C3-C8 al kynyl, C3-C8 cycl oal kyl, C4-Cl12

cycl oal kyl al kyI C2_C10 al koxyal kyl, C5_C10 cycl oal kenyl , or C6-C10

cycl oal ken);flr@IHk)FIhq spigpti efalthe Sutvstitiered the Hull Zarps slibgtidhient s

35 'ndepen(i%nfde&ifn"éa%‘ae(ﬂ) tt}@%@ﬁ&fdérd enGa fd om C1- G6 al kyl, C2-C6

al kenyl , C2-C10 al kyny -C6 cycl oal kyl, halogen, Cl1-C4 hal oal kyl, cyano,
~171 WO 02/ 092090 PCT/ USOZ/ 15493 - ORY7, SH -S (OnR11, -COCRE, - NHR6SOZR8,
-OC (0) NR6R7, -N3, -OC (O OR7 , -Q02R8, -OC (O R6 , -NR7COR6, -N (CORE)
2 , -NR7CONR6R7, -NR7CO2R8, -NR6R7, -CONR6R7, -CO2H, aryl, heteroaryl and
heterocyclyl; 5 alternatively, R3 is -OR3a, _NR3aR3b, -NHR3d, -SOnR3a,

- SO2NHR3a, - SO02NR3aR3b, -COR3a, -CONHR3a, or -CONR3aR3b; 10 R3a and Ri b
are independently selected from Cl-Cl10 alkyl, C2-Cl O al kenyl, C2-C10

al kynyl, C3-C8 cycloal kyl, C4-Cl2 cycl oal kyl al kyl, C2-Cl O al koxyal kyl ,
C5- C10 cycl oal kenyl, and C6-C10 cycl oal kenyl al kyl ; 15 wherein one carbon
in any cycloal kyl may be replaced wth O, S or NR9; and wherein each
Cl-C10 al kyl, C2-C O al kenyl, C2-C10 al kynyl, C3-Cg cycl oal kyl, C4-Cl12
cycl oal kyl al kyl , C2-CI O al koxyal kyl, 20 C5_C10 cycl oal kenyl, and C6-Cl O
cycl oal kenyl al kyl is
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optionally substituted with 1 to 3 substituents independently selected at
each occurrence from Cl1-C6 al kyl, C2-C6 al kenyl, C2-C10 al kynyl, C3-C6
cycl oal kywo obadpmgen, Cl-C4 hal oal kyl, cyano, 25 -OR7, - SHCTAS(D)RI,
-CORE, -CQ02R8, -OC (O R6, -NR7/COR6, -N(COR6)2, -NR7/CONR6R7, -NR7CO2R8,
-NR6R7, -NHR6SC2R8, -OC (O NR6R7 , -N3, -OC (O OR7 , -CONR6R7, -CO02H,
aryl, het eWbatyisagdaigest d6yclyl;: 30 R4 is independently selected in each
occurrence from -H, -OR10, -COR9, -C02R8, -CONROR10, -CN, -NROR1O,
-S(0)nR12, - S(0) 2NROR10, -NO2, hal ogen, Cl-C6 al kyl, Cl1-C4 hal oal kyl,

Cl- C6 hal oél-koxé, cegresrd) Ao ForLLa ¢3)os%al Wiyl , C2-Cs al kynyl, aryl and
heteroaryl; 35 wherein Cl-C6 al kyl, Cl1-C4 hal oal kyl, C3-C6 cycl oal kyl,
C2-C6 al kenyl, and C2-Cg,al kygfyl, are optionally s@ostituted with -CR10,

-COR9, -172 WD 02/092080 / US02/ 15493 - CO2RS8, /- R10, -CN, -NROR1O,
-S(OnR12, or halogen; AlJis or N, 5 A2 is GR5 »rRN, R5 is

i ndependent |y sel ect ed R odWurrence frofi 7R -CM) al kyl, Cl-C4
hal oal kyl , Cl1-C4 hal oal koxy, ﬁ%{c&o al kenyl, C2-C10 Mtkynyl, C3-C6
cycloal kyl, 10 C4-Cl12 cyclgeal kyl af kyl , -NO2, hal pgeni -GN, - NR6R7,

-NR6COR7, -NR6CO2R8, -CORE - .- CONR6R7, - CO( )RL1, - CO2R8,

-S(0) 2NROR10, and - S(O) nR11;A% whdrein Cl-CLl0 al kyl ,Aﬁ%ZAClO al kenyl , C2-C10
al kynyl C3- C6 cycl oal kyl aanc4-012 cycloalkylalkyb4are 15 optionally
substitéted with 1 to 3 substituents independently Selected at each
occurrence from Cl-C4 al kyl, (C2-C4 al kenyl, CZIC4 al kynyl, C3-C6
cycl oal kyl, C4-C8 cycl oal kyl al kyl, C1-C4 hal oal kyl, -NO2, hal ogen, -CN,

-NR6R7, -NR6COR7, NR6CO2R8, -CORE -COR7, -CONRG6RY,
or a pharmaceutlcally acceptable salt form thereof,

wherein:
10
X is N or CRI;
provided that when X is N, R! can not be either -NRIR10 or
-NR?COR? ;

15 W is =0, =S, -H or (-H,-H);

Y is -C(=0)-, -C(RY)3-, -C(RY),CHz-, -OCHy-, -SOnCHy-, -N=,
~-NRY¥-, -O-, or -CH=;

20 RY is independently, at each occurrence, selected from H,
methyl, ethyl, and C1-Cy haloalkyl;

B is R3, NHR3, NR3R!, OR3, or SO.R3;

25 R! is independently, at each occurrence, selected from
H, halogen, -CN, C1-Cs4 haloalkyl, -NRPR10, -NROCORS,
-COR10, -OR10, gH, -S(0)nR12, C1-Cg alkyl,
C2-Cg alkenyl, C3-Cg alkynyl, C3-Cg cycloalkyl, and
Cy-Cg cycloalkylalkyl;

30 wherein each C1-Cg alkyl, C3-Cg alkenyl,
C2-Cs alkynyl, C3-Cg cycloalkyl, or
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20 -CO2R8, -CO (NOR9) R7, and -S (O nR11; alternatively, two R5 groups on
adj acent atons can forma 5-7 nenbered fused ring, partially saturated or
unsat ur atwo,02omobonal | y containing 1-2 -0- or 25 -SOn- or PCTAIShe/isaber oat ons
provi ded the ring does not contain any S-S, 0-0, SO or NS bonds; said
5-7 nmenbered fused ring optionally substituted wth_ Cl-C4 alkyl, C2-C6

al kenyl , C2-C6 52|4k9s|y¢¥c1@13861@}}{&1!&3&ﬁyﬁ?cmozelepe%m réybarckgujceéo Cl- ¢4
hgiﬁ;%égl, &ygégihalhgeagenCNCN;NRQR%4 hE@%FBEyl,NRﬁﬁﬁﬁﬂg,R%CCRE - ORY,

- , - N(]? : - n : an are

i ndependent |y at_NgggﬁRgth %%ﬁZ’e _fé{llf)l,’ gf( @% é:g]k@l’,n%fim hal oal kyl, C2-C8
al koxyal kyl, -173 WD 02/ 092090 PCT/ US02/ 15493 C3-C6 cycl oal kyl, C4-Cl12

cycl oal kyl abkyl., i skl kexyxal . ahydLgl- 1) -,
hgt er oalr%l Wo%h@%’%@%@@-&& gﬂ@ﬁ)@f%ﬁ%ﬁrha?ﬁ%ﬁ ’N%%gblﬁg')
pi peri di ne, pyrr6PRUY ne>Otperdi meS (OuRét hhpCperdkyhe, nor phol i ne or

t hi onor phol i ne; cR8ci scyatepeRgent Ly af - €ach, OcnheneeEl: C4 al kyl, Cl-C4
hal oal kyl , C3-C6_cycl oal kyl , -Cl2_cycl oal’kyl al kyl, _ I0 aryl, aryl (Cl-C4
al kyl ) -, het er oP§Fedr Ret8r Garfr(Ttkith aF ke ;CHDL kY0 @F e

i ndependent | y at,eeghcpetosieptalrelectedprionaltyy &lpSdialikyl, witkA

hal oal kyl , C3- | kenyl , ..15.C3-,C6. al kynyl 3-8 Lycl g C2-C6

al koxyg?ékyl, acﬁaﬁﬁ?ﬁ’/ cglgl'ogllkgj‘ﬁapﬂé?%(%]l’% n eﬁen%@%@v‘ at each
occurrence Cl-C4CaRkYI ,-@iTC4 Sthatmatk§2)nRE3sC6 cycl oal kyl, C4-C12

cycl oal kyl al kyl , 20 aryl, aryl (Cl-C4 al kyl)-, heteroaryl, heteroaryl (Cl-C4

al kyl), or -NR6R7; R12 is independently at each occurrence Cl1-C4 al kyl,
Cl-C4 R22 is H, F, Cl, Br, -CN, -OH, methyl, ethyl, propyl,

cyclopropyl, cyclobutyl, methoxy, ethoxy, propoxy,

15 C1-C3 alkoxy, cyclopropyloxy-, -0OCF3, -CFs3,
-CO2CH3, -CO2CH,CH3, -~C(0O)CH3, -C(0)CH»CH3, -CHy0H,
-CH,0CH3, -CH2OCH2CH3z, -C(O)NH, -C{O)N(H)CHs,
-C(O)N(H)CH2CH3, -C(O)N(CH3)3, -C(O)N(CHsz)CH,yCH3,
~C(O)N(CH3CH3) 2, -S(0),N(CHs)2, -S(0),N(CHs)CH,CH;,

20 -S(0)oN(CHyCH3)3, -S(0)3CH3, -8S(0),3CHyCH3, -NH3,
-N(H)CH3, -N{H)CH,CH3, -N(CH3)j;, -N(CH3z)CH;CHj3,
-N(CH,CH3) 3, or -N(H)CFs3;

R3 is C1-Cip alkyl, C3-Cip alkenyl, C3-Cip alkynyl,
25 C3-Cg cycloalkyl, C4-Cqg.cycloalkylalkyl,
Cp-Cio alkoxyalkyl, Cs5-Cig cycloalkenyl, or
Cg-C10 cycloalkenylalkyl;
wherein one carbon in any cycloalkyl ring may be
replaced with 0, 8 or NR?; and
30 wherein each C1-Cqp alkyl, C3-Cio alkenyl,
C3-Cg alkynyl, C3-Cg cycloalkyl,
Cy4-C12 cycloalkylalkyl, Cy-Cig alkoxyalkyl,
C5-C10 cycloalkenyl, or Cg-C1g cycloalkenylalkyl is
optionally substituted with 1, 2 or 3 substituents
35 independently selected at each occurrence from
C1-Cg alkyl, C3-Cg alkenyl, C-Ci19 alkynyl,
C3-Cg cycloalkyl, halogen, C1-C4 haloalkyl, cyano,
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hal oal kyl , C3-C6 al kenyl, C3-C6 al kynyl, C3-C6 25 cycloal kyl, or C4-C7
cycl oal kyl al kyl ; aryl is phenyl or naphthyl, each optionally substituted
with 1 towbogiovituents i ndependently selected at each ecTursoEnaes from
Cl-C6 al kyl, C3-C6 cycloal kyl, 30 C4-C7 cycl oal kyl al kyl, C2-C6 al kenyl
C2-C6 al kynyl, ha gen ClC4hIoaIkI, cya 0, -SH, _-S(O R32,

- COR32, 002R28 - (%3 coé’éﬁ CRE?’fz - @@Eﬁ%QRSO,

- NR29C02R28, -NRQ:@Bso,oca(rtcb OR7CCN@2%R30 -8t bekeroanuvc®1$6 pyrmm@m)

pyri mdinyl, pyr yri Yl g iyl nol i n -174
VD 02/ 092090 PCT/B@%I‘E%G g’?%ﬁ@ ‘%01 i n‘i’ﬁl‘?‘g ﬂh. &Rﬁﬁ m a5 géhw ar¥hi azol yi

i ndol yl, pyrrol yﬂletélﬁ(@ml’y|ancb&lf§©éw@w1yl benzot hi enyI , benzt hiazol yl,

i soxazolﬁ/ pyrazolyl, triazolyl, tetrazol yI or indazolyl, each

optionalTy 5 substituted with 1 to 3 substituents |ndependentlg sel ected

at each oc@rrereativehly CROG alH8R>2, C3E &y Ol 0aNKFF 3, C4SQaR3

cycl oal kyl al kyl ,_@m@ﬁ@aal K@@ém@@galﬁﬁ a@@w&yl , - Aeegen, H1-C4 haI oal kyl ,
Q02R28, 10 OC(CS) R32, - NR29COR29,

cyano, - OR30, WQM%%ORSZ

-N(COR32) 2, -N .- NR29(I)2R28 - NR29R30, and - CONR29R30;

het erocyclyl is saturated or partially saturated heteroaryl, optionally
substi tut ed \94 t r}épégj 15 substl tuents i ndependent |y selected at each
occur rent offt &gy Frdereasiegydivo S9dRC tads fEPM cycl oal kyl al kyl |
C2-C6 al kenyl C2--Ch.oabkytmryl , C2 hal @ gelkerGiL mml@ahkyynydyano - OR30, SH,

Zﬁ@ﬁégmﬁﬁfg%@mﬁ e e

Cp-C1p alkoxyalkyl, Cs5-Cio cycloalkenyl, and

Cg-C10 cycloalkenylalkyl;

15 wherein one carbon in any cycloalkyl may be replaced
with O, S or NR?; and
wherein each C3-Ci1g alkyl, C3-Cip alkenyl,

Cy-Cip alkynyl, C3-Cg cycloalkyl,
Cy4-Cy12 cycloalkylalkyl, Cz-Cyp alkoxyalkyl,

20 C5-C1g9 cycloalkenyl, and Cg-Cig cycloalkenylalkyl is
optionally substituted with 1 to 3 substituents
independently selected at each occurrence from
C1-Cg alkyl, Cy-Cg alkenyl, Cy-Cig alkynyl,

C3-Cg cycloalkyl, halogen, C1-Cs haloalkyl, cyano,

25 ~-OR7, -SH, -S(0)pRl, -COR®, -CO,R8, -0OC(0)RS,
-NR7COR®, -N(COR®);, -NR7CONRSR7, -NR7CO,R8, -NRSR7,
-NHR®S0,R8, ~0OC(O)NR6R7, -N3, -OC(O)OR7, -CONRSR7,
-CO2H, aryl, heteroaryl and heterocyclyl;

30 R%* is independently selected in each occurrence from
-H, -OR10, -COR9, -CO,R&, -CONROR10, -CN, -NRSR1O,
-S(0)nR!2, -S(0)oNRIR10, -NO2, halogen, C;-Cg alkyl,
C1-C4 haloalkyl, C1-Cg haloalkoxy, C3-Cg cycloalkyl,
Cy-Cg alkenyl, Cy-Cg alkynyl, aryl and heteroaryl;
35 wherein C3;-Cg alkyl, C1~Cs haloalkyl,
C3~-Cg cycloalkyl, Cy-Cg alkenyl, and Cy-Cs alkynyl,
are optionally substituted with -OR19, -COR?,
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R28 is independently at each occurrence Cl-C4 al kyl,

Cl-C4  hal oal kyl ,

C3-C6 cycl oal kyl, C4-C12 cycl oal kyl al kyl, phenyl, or phenyl (Cl-C4 al kyl) -
25 R29 amaOR309mpe i ndependently at each occurrence sel ectred/ushroswH, Cl-C4
C4 hal oal kyl, C3-C6 al kenyl, C3-C6 al kynyl, C3-C6 cycl oal kyl

al kyl, Ci-

C2- C6 al koxyal kyl

each occur

d 4-C
rence € 26%&'1?9?“355?[804‘ Clyal 34} C5-(@3 n&'Reng¥ , b

I

al kynyl, C3-C6 cycloal kyl, or C4-C7 cycloalkylalkyl; and 35 nis 0, 1,

2. 2. Aco
PCT/ US02/ 1
pharnaceut
Yis
halogen

gﬁo und og Cla|n11 of Formula (I1): -175 WD 02/092090

ISREARBNO RLNW NS{f Y A2 A R4 (I) 5o0r a
ically acceptable salt formthereof, wherein: Wis (-H,

C (CH) 2-, -CH2CH2-, or -OCH2-: RL is H,
& lélegg%ﬁl Nal kyl, -ORI0. CI-C4 alkyl, C2-C4 alkenyl,

-H
C2- C4

al kynyl, C3-C4 cycl oal kyl , and C4- CB cycl oal kyl al kyl ; 15 wherein each

Cl-4 alky
substitute

10

15

20

25

30

35

5 h‘l‘éd%béﬁ@éhuv Rt kynyl ol 3826 9pid aall v

C1-Ci10 alkyl, C1-Cy haloalkyl, C1-Cs haloalkoxy,

Cg—Clo alkenyl, C3-Ci1g9 alkynyl, C3-Cg cycloalkyl,

C4-C1p cycloalkylalkyl, -NO,, halogen, -CN, -NRSR7,

-NR®COR7, -NR6CO3R8, -COR® -OR7, -CONRGR7,
-CO(NOR?)R11, -CO,R8, -S(0)2NROR1C, and -S(0)pRLl;

wherein C1-Cig alkyl, C3-Cig alkenyl, éz—Clg alkynyl,

C3-Cg cycloalkyl and Cy4~Cqip cycloalkylalkyl are
optionally substituted with 1 to 3 substituents

independently selected at each occurrence from Ci-Cyg

alkyl, Cp-C4 alkenyl, Cy-Cs alkynyl, C3-Cg cycloalkyl,
C4-Cg cycloalkylalkyl, C1-C4 haloalkyl, -NO;, halogen,
-CN, -NR®R7, -NR6COR’7, NR6CO,R®, -COR6® -OR7, -CONROR7,

-CO2R8, -CO(NOR?)R7, and -S(0)pRLL;

alternatively, two R® groups on adjacent atoms can form a

5-7 membered fused ring, partially saturated or

unsaturated, optionally containing 1-2 -0- or

-SOn- or 1-3 N heteroatoms provided the ring does not

contain any S-S, 0-0, S-0 or N-S bonds;

said 5-7 membered fused ring optionally substituted

with C;-C4 alkyl, C3-C¢ alkenyl, C3-Cg alkynyl,
C3-Cg cycloalkyl, Cy4-Cg cycloalkylalkyl,

C1-C4 haloalkyl, -NO,, halogen, -CN, -NR6R7, NR6COR7,
NR®CO,R8, -COR6 -OR7, -CONRSR7, -COR8, -CO(NOR?)RY,

-S(0)nR1L;

R® and R’ are independently at each occurrence

H, C1-Cs alkyl, C1-C4 haloalkyl, Cy-Cg alkoxyalkyl,
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or

cIoaIkyIauﬁéki 30 R32 |§e|ndependently at

or

10



a, Br, CN, -OH -CH3, -OCH3, -CF3, or -OCF3; R2a is H F, d, - Br, -CN
-OH, -CH3, -OCH3, -CF3, or 20 -OCF3; R3is Cl1-C8 alkyl, C3-C8 al kenyl,
C3- C8 al kwoyk/092088- C6 cycl oal kyl, C4-C1l0 cycl oal kyl al kyI PCCAISCA/ (5493

al koxyal kyl, C5-C6 cycl oal kenyl, or 25 C6_Cl10 cycl oal kenyl al kyl ; wherein
each Cl-CB al kyl , C3-C8 al kenyl, C3-C8 alkynyl, C3-C6 cycl oal kyI C4-C10
cycl oal kyl al kyl C3C8sCeBChPROEVAN kFr-Cos-05 ki foalakdagl , @s-@a- C10

cygl oal Iéen%/: al kyﬂllg(&lgi{%&%,q@tln@rlql I%ﬂub%{ﬁﬁlu@dc\ﬁn ttaEk ;L)Zt,(ﬁqlle%e%glﬁ,ilt uen]t S
i ndependently sel e at e cur rom nethy et hyl, cycl opropyl,
cycl obutyl, F, &F 98-CFOF#FE 10% égﬁg?lvcw US02/ 15493 - CF3, cyano, - OR7,

-S (O anl- - CCRE, -NHR6S02R8, -OC (O NR6R7, -N3, -OC (O OR7, -C02RS,
-OC (O _.Re, NR? NR7CONR6R7, - NR7CQ2R8, - NR6R7,

- CONR6R?, BrFer Ve%Ya%Q%E %?nger 1P§. _ BYEf Oglng( ( OPIREL 22 1BEm3a,
-CONHR3a, or - ConR3aR3bipR3¥azdme: ,Rinty e liimee pendéritdms ret elcitregt f rom 10
d-C8 al kyl, C3-C8 al kenyl, C3-C8 al kynyl, C3-C6 cycloal kyl, C4-C10

cycl oal kyl al kyl . C2-C10 al koxyal kyl , C5- 6 cycl oal kenyl, or C6_C10
cycl oal kenfal-Ry 1 ﬁﬁ@?@?ﬁtégcﬁtcfa@‘ SCRirrepgecsiafkenykyl 161684 C8

al k;égyl Gs- IcE epabadlh, c%e@ley@y@hmﬁizkwéhkd 2 glellavkomyal kyl,
cl oa e i ona substitute
with 1&%2 or B’&t’l Fﬁgﬁfg Fﬁd@b)gxézntlg g@%@@?@ﬁ gf each o%:lcurrence from

heteroaryl (C1-C4 alkyl);

R9 and R0 are independently at each occurrence selected

from H, C1-Cs alkyl, Ci1~Cy haloalkyl, C3-Cg alkenyl,

15 C3-Ce¢ alkynyl, C3-Cg cycloalkyl, Cy-C¢ alkoxyalkyl,
and C4-C7 cycloalkylalkyl;

Rl is independently at each occurrence C;-Cs alkyl, C1-Ca
haloalkyl, C3-Cg cycloalkyl, Cy4-Ciz cycloalkylalkyl,
20 aryl, aryl(Ci-C4 alkyl)-, heterocaryl,
heteroaryl (C1-Cs alkyl), or -NRS6R7;

R12 is independently at each occurrence C1-Cs alkyl, C1-Ca
haloalkyl, C3-Cs alkenyl, C3-Cg alkynyl, C3-Cg
25 cycloalkyl, or C4-Cy cycloalkylalkyl;

aryl is phenyl or naphthyl, each optionally substituted
with 1 to 5 substituents independently selected at
each occurrence from C;-Cg alkyl, C3-Cg cycloalkyl,
30 Cy-C7 cycloalkylalkyl, Cz-Cg alkenyl, Cz-Cg alkynyl,
halogen, C1-Cs haloalkyl, cyano, -OR30, -gH,
-S(0)nR32, -COR32, -CO,R28, -0OC(O)R32, -NR29COR29,
-N(COR32) 3, -NR22CONR29R30, -NR29CO,R28, -NR29R30, and
-CONR29R30;
35
heteroaryl is pyridyl, pyrimidinyl, pyrazinyl,
pyridazinyl, triazinyl, furanyl, quinolinyl,
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20 nethyl, ethyl, nethoxy, ethoxy, nmethyl-S-, ethyl-S-, cyclopropyl,
cyclubutyl, F, d, -CF3, and -OCF3 : R4 is -H -0OR10, -COR9, -CO2R8,

- CONROR1OWO-0@H2090NROR10, - S(0) nR12, - S(O) 2NROR10, - NO2, Irairatsen)si@i- C4

al kyl, 25 Cl-C4 hal oal kyl, Cl1-C4 hal oal koxy, C3-C6 cycloal kyl, C2-C4
al kenyl, or C2-C4 al kynyl; wherein C1-C4 al kyl, Cl1-C4 hal oal kyI C3-Co6

cycl oal kyl, C2- Cﬁsmlkﬂmqla,n*pl O‘zhi‘émalkymidaaobylopthbemadalylsubst| tuted

th -COR10, - 0 R12,
\#al ogen; %%&&%%%I%%Q %y?ﬁdgeie}%% )(f)?yy gel(e)ct gd at g;ch

occurrence frombeIHm@ll%ﬂal kmnzmlﬂolmloaiﬁyxaz@lyu waraadkoky,
V0 02/ 092090 PCH/AI024 5893 C2a L1 7 kel in&2z0Bvel kyith, 0081 La11
cycl oal kyl , le cl oal ky] al kj}/l NO2, hal ogen KIRG
- NR6CO2 c:ORESu "ﬁ?q%\l@@?ﬁitue@%% %n&e%%@??mlo
-S(O anll 5 vvhe&r@ler:md%t aéekcylh o@ﬁewd:d;efnyd:m C2-TH aa'LI]dy;ZlnyI C3-Co6
cycl oal kyl and I IaI a supst tuted Wi th
Y 4 i n%pe% ent y Egdgggkggggwll E b

3 substituents sel eét ea eac

C2-C4 al kenyl, @lkenwl ky¢niCe edkedvdycl dwlgden, 1 -C4- B8lopdkual kyl al

-177

CORY7,
and

1to

ehcé?frdm C1-C4 al kyl |

kyl ,

C1- C4 hal oal kyl ,oyd¥2, r@ngen,sﬂ ay gl}{lﬁ@@? _ceggemmc OCPR8, - CORE

-OR7, -CONR6R7, @%& % 3%S R%é 29ar5c6 R7 are
mdeperﬂcpently At~ %CCUI‘_IN&'ICEOR 5 I—TNH%Q% )2 etﬁlﬁl RBpE~ " or buty
i s i ndependent | y-NR2€agR2dc CLMRERSE , rrahblyl—comtRﬁyR ; propyl, or butyl;
and R10 are independently at each occurrence sel ect ed
heterocyclyl is saturated or partially saturated
heteroaryl, optionally substituted with 1 to 3
15 substituents independently selected at each
occurrence from C1-Cg alkyl, C3-Cg cycloalkyl, Cg-Cy
cycloalkylalkyl, Cy-Cg alkenyl, Cy-Cg alkynyl,
halogen, C1-C4 haloalkyl, cyano, -OR39, SH, -S(0)pR32,
-COR32, -CO3R32, -OC(0O)R32, -NR29COR??, -N(COR32),,
20 -NR22CONR29R30, -NR29CO,R32, -NR2?9R30, and -CONR29R30;

R28 ig independently at each occurrence C1-Cs4 alkyl, C1-Cg
haloalkyl, C3-Cg cycloalkyl, Cyu-Ciy cycloalkylalkyl,
phenyl, or phenyl(C1-Cs alkyl)-;

25
R2% and R30 are independently at each occurrence selected
from H, C1-C4 alkyl, C1~-C4 haloalkyl, C3-Cg¢ alkenyl,
C3-Ce alkynyl, C3-Cg cycloalkyl, C-C¢ alkoxyalkyl,
and C4-C7 cycloalkylalkyl;
30

R32 is independently at each occurrence C;1-Cs alkyl, C1-Ca
haloalkyl, C3-Cs alkenyl, C3-Cg alkynyl, C3-Cg
cycloalkyl, or Cy-C7 cycloalkylalkyl; and

35 n is 0, 1, or 2.

2. A compound of Claim 1 of Formula (I):
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fromH, nethyl, ethyl, propyl, or butyl; Rl1l1l is independently at each
occurrence H, nethyl, ethyl, propyl, butyl, or -NR6R7; 25 R12 is

i ndependewblog/ostooeach occurrence nethyl, ethyl, propyl, ecTthsoyis4and n is
0O, 1, or 2. 30 3. A conpound of Caim2 of Fornula (I1-b): -178 WO

02/ 092090 PCT/ US02/15493 R3 RIXXN O NX *NN R5 RS Rs R4 (I-b) or a
phar maceutically acceptable salt formthereof, 5 wherein: RL is H,

hal ogen, -CN, Cl-C2 hal oal kyl, - OR1Lba orR®*C1-C3 alkyl; 10 R3 is Cl1-C6

al kyl, C3-C6 al kenyl, C3-C6 al kynyl', ¢ C6_cycl oal kyl, C4-C7
cycl oal kyl al kyl, C2_C6 alkoxyalkyk, - %zﬁgoalkenyl, or Co6-C7
cycl oal kenyl al kyl ; wherein each C1-'Cé |,,/C3-C6 al kenyl, 15 C3-C6

al kynyl, C3-C6 cycl oal kyl, C4-C7 cycloalkj*éﬁkyl, C2_C6 al koxyal kyl, C5-C6

cycl oal kenyl, or C6-C7 cycloalkenylalﬁﬁg/égrﬁbptionalIy substituted with 1
or 2 substituents independently selected at, each occurrence from 20

nmet hyl , ethyl, nethoxy, ethoxy, nethyl-émf”éthyl-s-,
R4
(I)

5 or a pharmaceutically acceptable salt form thereof,

wherein:
W is (-H,-H);
10 Y is -CHz-, -CH(CH3)-, -C(CH3)z-, -CH2CHy-, or -OCH3-;

Rl is H, halogen, -CN, Ci-Cy haloalkyl, -OR10, C;-C; alkyl,
Co-Cys alkenyl, Cy-Cy alkynyl, C3-Cg cycloalkyl, and
Cy-Cp cycloalkylalkyl;
15 wherein each C1-Cys alkyl, C3-C4 alkenyl, or
Cp-Cy alkynyl, is each optionally substituted with F,
Cl, Br, CN, -OH, -CH3, -OCH3, -CF3, or -OCFj3;

R?a ig H, F, Cl, Br, -CN, -OH, -CH3, -OCH3, -CF3, or
20 -0OCF3;

R3 is C1-Cg alkyl, C3-Cg alkenyl, C3-Cg alkynyl,
C3-Cg cycloalkyl, Cyg-Cig cycloalkylalkyl,
C2-C10 alkoxyalkyl, Cg5-Cg cycloalkenyl, or
25 Cg-C1p cycloalkenylalkyl;
wherein each C;-Cg alkyl, C3-Cg alkenyl,
C3-Cg alkynyl, C3-Cg cycloalkyl,
C4-Ci0 cycloalkylalkyl, Cy-Cig alkoxyalkyl,
Cs5-Cg cycloalkenyl, or Cg-Cig cycloalkenylalkyl is
30 optionally substituted with 1, 2 or 3 substituents
independently selected at each occurrence from

methyl, ethyl, cyclopropyl, cyclobutyl, F, Cl, Br,
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cycl opropyl, cyclobutyl, F, d, -CF3 and -OCF3; R4 is -H -OR10, -CN,
-NROR10, -S(O) 2NROR10, -NO2, hal ogen, Cl-C44 alkyl, Cl1-C4 hal oal kyl, C1L-C4
hal oal koxwyp 0269202 C4 al kenyl, C2-C4 al kynyl, -SR12, -S(O RCZ/USODI5493
-S(0)2R12; R5 is independently at each occurrence -H, Cl-C4 al kyl, Ci1-C4

hal oal kyl , Cl1-C4 hal oal koxy, 30 C2-C4 al kenyl, -4 alkynyl, C3-C4
cycl oal kyl, C4- @F%'ycq:%?‘{'yl%@l%yl ,”S-WR%ﬁal G&Q%,%r- CNE{R-%@@}‘??Z, - NR6CORY,

e, i ot mefet, -y eI SR S, U (0
- - - .- ro- , an are
i ndependent |y at 'Iglgg&ﬁsc’cdﬂjé% Yy ﬁ&%gpl,\ms%p'or"l\ﬁmzﬁ%% ‘iNglg%'

i ndependent | y at-@aNROR/GCamdenc® iet hyl or ethyl; R9 and R10 are

i ndependently at each occurrence selected 10 fromH, nethyl, or ethyl; Rl11
i's independently at each occurrence nethyl, ethyl, or -NR6R7; and_ 15 R12

i s i ndependehEdinatieath REUrT erfR€ YRy |- D0 )aRif, . ~COR3 R, c ofPWHRIS pf
Caim3 of Formyla (bogasaf3®». 1 NO RLI41 NNN R5 RS 20 R4 (l-c) or a
phar maceutical | y acceptable salt formthereof, wherein:

R32 and R3P are independently selected from

10 C1-Cg alkyl, C3-Cg alkenyl, C3-Cg alkynyl,
C3-Cg cycloalkyl, Cp-Cig cycloalkylalkyl,
C2-Ci1g alkoxyalkyl, Cs5-Cg cycloalkenyl, or
Cg-C109 cycloalkenylalkyl;
wherein each C1-Cg alkyl, C3-Cg alkenyl,

15 C3-Cg alkynyl, C3-Cg cycloalkyl,
Ca-C1p cycloalkylalkyl, Cy-Cip alkoxyalkyl,
C5-Cg cycloalkenyl, or Cg-Cig cycloalkenylalkyl is
optionally substituted with 1, 2 or 3 substituents
independently selected at each occurrence from

20 methyl, ethyl, methoxy, ethoxy, methyl-S-, ethyl-S-,
cyclopropyl, cyclubutyl, F, Cl, -CF3, and -OCF3

R4 is -H, -OR10, -COR®, -CO5R8, -CONROR10, -CN, -NROR1O,
-S(0)nR'2, -S(0)2NR9R10, -NO3, halogen, C1-Cs alkyl,
25 C1-C4 haloalkyl, C1-Cs haloalkoxy, C3-Cg cycloalkyl,
Cy-C4 alkenyl, or Cy-C4 alkynyl;
wherein C1-Cy alkyl, C1-C, haloalkyl, C3-Cg
cycloalkyl, Cz-Csg alkenyl, or C3-Cz alkynyl, are
optionally substituted with -OR10, -COR?,

30 -CO2R8, -CONRPR10, -CN, -NROR10, -5(0)nR2, or halogen;
Al is CRS;
A2 is CR5;

35

R> is independently selected at each occurrence from
-H, C1-C¢ alkyl, C1-C4 haloalkyl, C;1-C4 haloalkoxy,
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25 RLis H F, d, Br, -CN, nethyl, ethyl, nethoxy, or Cl-C2 hal oal kyl; R3

is Cl-C6 al kyl optionally substituted with 1 or 2 30 substituents

i ndependewDlog/os@bect ed at each occurrence from nmet hyl, erkylusoneibdxy,

et hoxy, methyl-S-, ethyl-S-, cyclopropyl, cyclobutyl, -180 WO 02/092090

PCT/ US02/ 15493 and -CkF3; R4 is -H F,__d, Br, -CN, nethyl, ethyl, propyl,

butyl, net hoxy,C%‘t%)ﬁ/ﬁ‘eﬁ?yc;poﬁﬁf%l§é§YH¥I10aFRyF§ gYcEaatbyls hal oal koxy:;

anﬂ :?5 i's infjepgmge?tol by@tlo%&@ﬂrl@.@.ﬂd}ﬁlr,enmzthang@n” Bﬁml,-Cll\i&GF‘é; hyl -

ethyl, propyl, bt Jret | thox pro Y, &%(:02 al oal kyl, or Ci-

10 hal oal koxy. 5%%\%00%1%%2% ai rﬁ\‘(QRof (Ig]gTTmT‘g 1T‘-Fi:)': R3 1 NORL N

*NN R5 R5 R4 15CQ(N@R®)RI,a sarfnced( DraNRIRHE.C eptdable(®alRiHf;or m

t her eof , s wher ei N, o 20; Rlej So Hia 19 0Bl ayl1 ewhy gy, -CF3; R3

is butyl-, penty -E,Elz%‘exgﬁi-, {gp%}fl o r%etbﬁo%g{e%ab{%l’-t,czrrgﬁh%x -%byl -,

met hoxy- butyl -, CarEtehG¥rleaitpil andetthofyehexgloalkeinykyhi exet hyl -, 25

met hyl t hi o- pr opydysy ; et W) tRs bt Yl sa WBLAY] 1H) 03 PEMEYE 1 ruent s

met hyl t hi o- hexyl -,

independently selected at each occurrence from C1-Cy

alkyl, Cz-Cs alkenyl, Cy3-Cs4 alkynyl, C3-Cg cycloalkyl,

10 Cy4-Cg cycloalkylalkyl, C1-C4 haloalkyl, -NO;, halogen,
-CN, -NR®R7, -NROCOR7, NR6CO,R8, -COR® -OR7, -CONRSR7,
-COR8, -CO(NOR?)R7, and -S(0)pnR1;

R6 and R7 are independently at each occurrence
15 H, methyl, ethyl, propyl, or butyl;

R8 is independently at each occurrence methyl, ethyl,
propyl, or butyl;

20 R?2 and R10 are independently at each occurrence selected
from H, methyl, ethyl, propyl, or butyl;

R1l is independently at each occurrence H, methyl, ethyl,
propyl, butyl, or -NR®R7;
25
R12 is independently at each occurrence methyl, ethyl,

propyl, or butyl; and
n is 0, 1, or 2.

30
3. A compound of Claim 2 of Formula (I-b):
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1-cycl opropyl - propyl -, 1-cycl opropyl -butyl -, 1-cycl opropyl-pentyl -,

1-cycl obutyl -propyl -, 1-cyclobutyl-butyl-, 1-cyclobutyl-pentyl, 30
1- cycl oprwpykaod200CF3) - net hyl -, 1-cycl opropyl - 2- ( CF3) - et hplCT/US02/15493
1-cycl opropyl - 3- (CF3) - propyl -, -181 WO 02/ 092090 PCT/ US02/ 15493
1-cycl obutyl - I - (CF3) - net hyl -, l-cyclobu&yl-Z-(CFS)-ethle, or

1-cycl obutyl -3-(CF3)-propyl-; 5 R4 is H:'nmethyl-, ethyl-, nethoxy-,

et hoxy-, isopropoxy-, n-propoxy-, F, -CF3 . -0OCF3, -OCHF2, -CN;
and R5 is independently at each og =] -H, nethyl, ethyl, nmethoxy,
ethoxy, F, d, Br, or -CF3. 10 6. A coNpoypnd of Claim?2 selected from
5-Ch|oro-3-(5,7-dich|oro-2,3-dihydro¢kH-irdo -l-yl)-1-(1-

et hyl propyl ) -2(1H) - pyrazi none; 15

5-Chl or o- 3- (5, 7-di chl oro- 2, 3-di hydro- | dol 51 -yl)-1-(1-

et hyl - 3- net hoxypr opyl ) - 2( 1H) - pyr azi ndhe; R

5- Chl or o-| - (1- et hyl propyl ) - 3- ( 5- met hoxy- Rhet hyl - 2, 3 20

di hydro-1 Hindol - 1-yl) - 2(1H) - pyr azi nong;_p)

3-(7-Brono- 5- net hoxy- 2, 3-di hydro-1 Hindol-1-yl)-5-chl oro-1I -

(1-ethyl propyl)-2(1H)-pyrazi none; 25

3- (5, 7- D cbiroz0phazmdiceydiealilyi Bd@leptaWl)e kallk- form thereof,
ethylpr%pyl - 5- met hyl - 2( 1H) - pyr azi none;

3- (5- MethoXySFSTEEhyl - 2, 3- di hydro-1 Hi ndol -1 -yl ) -1-(1-

et hyl propyl ) - 5- net hyl - 2(1H) - pyr azi none; 30

5- Chl or 0- 3rA716hkOr AaPogBhNOXYNZ, 87 dehyls PodtkiNdOLokty! )sr

-1-(1-nethy|prog%f%-2(1 - pyr azi none;
.- 3- (7- Br ono- 5- et hax§1¥Y3: di hydr o- | Hi ndol - 1-yl ) - 5-chl oro

10 R3 is C1-Ce alkyl, C3-Cg alkenyl, C3-Cg alkynyl,
C3-Cg cycloalkyl, Cs-Cy cycloalkylalkyl,
Cz-Cs alkoxyalkyl, Cg5_-Cg cycloalkenyl, or
C-C7 cycloalkenylalkyl;
wherein each C1-Cg alkyl, C3-Cg alkenyl,
15 C3-Cs alkynyl, C3-Cg cycloalkyl,
C4-C7 cycloalkylalkyl, C3_-Cg alkoxyalkyl,
C5-Cg cycloalkenyl, or Cg-Cy cycloalkenylalkyl is
optionally substituted with 1 or 2 substituents
independently selected at each occurrence from
20 methyl, ethyl, methoxy, ethoxy, methyl-S-, ethyl-S-,
cyclopropyl, cyclobutyl, F, Cl, -CF3 and -OCFj;

R4 is -H, -OR10, -CN, -~-NRPR10, -5(0)2NRIR10, -NO2, halogen,
C1-C4 alkyl, C1-C4 haloalkyl, C1-Cs haloalkoxy,
25 Cy-Cy alkenyl, Cy~Cyq alkynyl, -SR12, -s(0)R1Z,
or -S(0)2R12;

R is independently at each occurrence
-H, C1-Cs alkyl, C;-C4 haloalkyl, Ci1-Csz haloalkoxy,
30 C2-Cy4 alkenyl, Cp~Cs alkynyl, C3-Csa cycloalkyl,
C4-Cs cycloalkylalkyl, -NO3, halogen, -CN, -NR6R7,
-NR6COR7, -NR®CO,R8, -COR6 -OR7, -CONROR7,
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35 1-(1-net hyl propyl )-2(1H)-pyrazi none; -182 WO 02/092090 PCT/ US02/ 15493
5- Chl or 0- 3- ( 5- net hoxy- 7- net hyl - 2, 3-di hydro-I Hindol -l -yl)- 1-

(1- met hyiwoopph209¢ 2 ( 1H) - pyrazi none; PCT/US02/15493

5-Chl oro-3- (5, 7-di chl oro- 2, 3-di hydro-I Hindol -1-yl)-1-(1 5

met hyl propyl ) - 2(1H) - pyr azi none;
5- Br ono- 3- ( 7- br on®! @P y- 2C828F hydPets H- t HEBCHz y|3S () R1L,

(1-ethyl propyl ) -c 1L tpyg@ei;none; 10

5-Brono-1 - (1-ethyl propyl) -3-(5-nmet hoxy-7-net hyl - 2, 3-

di hydr o- 1H-i ndol - 1-yl ) - 2( 1H) - pyr azi none;

5- Br ono- 3- ﬁ53Emﬁl@ﬁl%&Qramﬁé@éﬂﬂéhﬁﬂﬁ4dﬂugﬂcﬂ -Hourrdnke H, methyl,

et hyl pro yI) 2(1 none;
5 Chl or & 3- (7- ch‘?l% %Ql@aﬁethoxy 2, 3 di hydro-1Hindol -1-yl)-
1-[(1R) - 1-cycl opr opyl pr opyI 1-2( lH) pyrazi none;

3-(7- Brono- oprop?’ﬁg ﬁq{%%}dl%% lel_aLJ (%qu?rﬁ’ r}ce mehzl :yl: r eothyl

[(1R) - 1-cycC pyrazi none;
5-Chloro-I-[(1R)-1- cycl opropyl propyl ] -3-(5-nmet hoxy- 7-

met hyl -2, 3 1loHi-ad y n
5- Chl or o- | jf%y( I%)I%H (%{ cy?k%p?gg%lp%#ggé(:i@ ab 'ég.%:(llill %%%grr%{énce- selected

di hydr 0% H i ndol &2y |5 - ety lpyr%i-”zﬁ‘ﬁméli

5-Chloro-1-[(1R) - 1-cycl opropyl propyl] - 3 (5 7 di br ono- 2, 3-

di hyd | Hj.ndol

5. Ch or o+ 37 o1 SPEBFIGHT VL e EHORy CS ARG Gyl ethyl, or

i ndol -1-yl)- 1 [ (-NBERI-;cpaidopr opy propyl ]-2(1H) - pyr azi none;
5 Chl or o- 3- (7- chl or o- 5- met hoxy- 2, 3-di hydro-| Hindol -1-yl) 35
1-[(1S)-1-cycl opropyl propyl ] -2( lH) pyrazi none; -183 WD 02/092090
PCT/ USOY 154931s3ipiepessensl WeBhoRpCh, Bcaiunyenes Hsthyd oF wthy3-chl oro- | -

[ (1S)-1-cycl opropyl propyl]-2(1H)-pyrazi none;
5-Chloro-1-[(1S)-i-cycl opropyl propyl]-3-(5-net hoxy-7

4. A compound of Claim 3 of Formula (I-c):

20 R*
(I-c)

or a pharmaceutically acceptable salt form thereof,
wherein:
25
Rl is H, F, Cl, Br, -CN, methyl, ethyl, methoxy, or
C1-Cs haloalkyl;

R3 is C1-Cg alkyl optionally substituted with 1 or 2
30 substituents independently selected at each
occurrence from methyl, ethyl, methoxy, ethoxy,

methyl-S-, ethyl-S-, cyclopropyl, cyclobutyl,
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5 net hyl -2, 3-di hydro-1 Hindol -1 -yl)-2(1H)-pyrazi none;
5-Chloro-1-[(1S)-i-cycl opropyl propyl]-3-(5, 7-di chl oro- 2, 3-

di hydr o- I woioadedosd - yl ) - 2( 1H) - pyr azi none; 10 PCT/US02/15493
5-Chloro-1-[(1S)-1-cycl opropyl propyl]-3-(5, 7-di brono- 2, 3-

di hydr o- 1H-i ndol -1-yl ) - 2( 1H) - pyr azi none;

5- Chl or 0- 3- ( 7- éRFlor&F6+ f | uor o- 5- met hoxy- 2, 3-di hydro-| H

i ndol -1-yl)-1-[(1S)-1-cycl opropyl propyl]- 2(1FD pyra2|none; 15

5-Chl oro-3-(5, 7-di chl oro- 2, 3-di hydro-| Hindol -1-yl ) -1-

[ (1R) - 2- mBEhaRy=H. nBt h§let Byl | ~2MN1Hnephivazi soherl, propyl, butyl,

5- Chl or o- 3- (5, ﬁedhbme%lﬁn@l hydfopdsdg,i Rgoly Ihil balkf 4l Rbr26; -c,

5. Chl o8R0, 3. (7. ERLBROREHHFUGREL 5¢ et hoxy- 2. 3- di hydr o- | H

i ndol -1-yl)-1-[1-(net hoxyrret hyl ) propyl ] -2(1H) - pyrazi none; 25
3-(7-Bro 5: et ndal -1 -yl )-5-chloro-1-
L1 -1 (Rt ROXVRREHE PSSPyl oo PRy By aEFRORE

5- Chl or o- 3- (5, 7Hdi Ehl Glo- Bx3- dithly dmethkili, nedlhyil- y Propyl, butyl,
[(1R) 1- (et hoxxerbhy!, ) BEOR YT @2LB9NEA1 030Ky,
5- Br ono- 3- ( 7- br ono- Symet hoxy{l-y] ?rﬁpﬁﬁr o@?H@?nd% ?Ig? ?/l or C1-Cz
[ (1R) L- (net hoi’(‘?ﬂr@?ﬂdﬁp){b’ropyl] 2(1H) - pyr azi none;
5- Br onp- 3- ( 5- net hoxy- 7- net hyl - 2, 3- d|hydro | Hindol-1-yl)-1 35

1R) - 1- ( get hoxymet hyl ) pr opyl 1H) azin 184 WD 02/ 092090
I[D(CT/ )u502§ 493Xy§°%P§H%}8 ?ycl}a&%bﬁ 8& ?ﬁlﬁ‘ug@h;}&rél JI*H- i ndol -1 -yl )-1-[(1R) -

1- (et hoxymet hyl ) propyl ] - 2( 1H) - pyr azi none;
5- Bronp- 3- (7-chl oro- 6-fl uor o- 5- met hoxy-g@2 3-di hydro-I1H 5
indol -1-yl)-1-[ (1R) - 1- (net hoxynet hyl ) priopyl ] - 2( 1H) - pyrazi none;

3- (7-Brono- 5- et hoxy- 2, 3-di hydr o- IH-|In O-yl)-5-chloro-1-
[(1S)-1- (nethoxynethyl)propyl] 2( B azi none; 10

5-Chl oro-3- (5, 7-di chl oro- 2, 3-di hydro-| | -1-yl)-1-
Rs
R5
R4
15 (I-c)

or a pharmaceutically acceptable salt form thereof,

wherein:

20 R! is H, F, Cl, Br, methyl, ethyl, -CN, or -CF3;

R3 is butyl-, pentyl-, hexyl-, heptyl-,
methoxy-ethyl-, methoxy-propyl-, methoxy-butyl-,
methoxy-pentyl-, methoxy-hexyl-, methylthio-ethyl-,

25 methylthio-propyl-, methylthio-butyl-,
methylthio-pentyl-, methylthio-hexyl-,
l-cyclopropyl-propyl-, l-cyclopropyl-butyl-,
l-cyclopropyl-pentyl-, l-cyclobutyl-propyl-,
l-cyclobutyl-butyl-, l-cyclobutyl-pentyl,

30 1-cyclopr0pyl~l—(CF3)—me£hyl—,
l-cyclopropyl-2-(CF3)-ethyl-,
l-cyclopropyl-3-(CF3)-propyl-,
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[ (1S)-1- (et hoxynet hyl ) propyl ]-2(1H)-pyrazi none;
5-Brono- 3- (5, 7-di chl oro-2, 3-di hydro-1 Hindol-1-yl)-1-[ (1S 15
1- ( met hoxwyowtigldoypr opyl ] - 2( 1H) - pyr azi none; PCT/US02/15493
5- Chl oro- 3- ( 5- msthoxy 7-met hyl -2, 3-di hydro-1 Hindol -1-yl)-
1-[2-nmethyl -1 -(1-meth Iethyl)p:cgpyl] 2(1H) - pyrazi none; 20
3- (7- Br ono- 5- net 135G~ i 3) HI L4~ yl)-5-chloro-1 -
S ?%O)]&t&r?dﬂom ) ne ydl_ B i ndol - 1-y1)

or o- t \Y I.0- i ndo -yl)-
1-[ 2- (et hy|th|r£§)é’ ﬁtgf%g) %é’rﬁzﬁ? &L= 5
5- or o- 3- (5 7 dICh| or o- 2, 3-di hydro | Hindol-I-yl)-1-]2-
(

|

|
Tl o & 5 B S A o S T | SRS =y Y SORF POy~

( -

|

5

1- (I - et hyl pr opyII} =B PRAFNT - E(zll-q;l:pyﬁlém Tofe, —-OCF3, -OCHF2, -CN; and

5- Chl oro-3- (7-chl or o- 5- net hoxy- 2, 3-di hydro-1 Hindol -1-yl)-

1- (1-cycl obut yl propyl ) - 6- et hyl - 2(1H) pyrazi none; 35

3- ( 5- Br ono-Fr- cifl drrtale@%l% &Y ﬁﬁ%&cc}lmgn@cmfbr aguigthyl, ethyl,

met hyl propyl - 2( Jdrﬁtlp;yx}a,zmmmﬁ;y -H,85c MO 82/ 082096 CT/ US02/ 15493
(5,7-Dichloro-2, 3-di hydro-1 Hindol -1-yl)-5-ethyl-1I-(1-

t hyl prjoopyl )-2(1H) - pyr azi none;

3- ( 5- Br onp-67- CIA aramghyddlidfy driceind2 ngel edegdl ) £Bemwhl oro-1 5

(1-ethyl propyl)-2(1H)-pyrazi none;

6- (5, 7-D chloro-2, 3-di hydro-1 Hindol -1-yl)-4-(1-

et hyl propyl3= C21’115’31¢Q|13I"rytﬁ,()7ﬁ@@@mﬁ%@ﬁm&iwﬂfﬁin@ql—lﬂyl) -1-(1-

3- (5- Bromo-gighl @l)&plhg)dr ddEiqgel -1 -yl)-5-chloro-1I -
[(lR) 1-cycl opr opyI propyl (} Pé’l) pyr azi none,
3-(5- Briohro- 7- chl or o- 2, 3- di hydro | Hindol -I-yl)-5-chloro-I-

[(19)-1- Cyﬁmm@mow,lﬂ ~R(cH)omyrazi -F@.ﬂ@ydrci-'SlH—indol—l—yl) —~1-(1-

5-Chl oro-3 ( hi met hox dr o- H-indo.l-l-yl)-

1-[(1R) - 1- & yﬁoiﬁ %ﬁﬂ}?’borro ]]2) %((d-‘l%sy

5- Chl or o- 3- ( 5- net hoxy- 7- net hyl - 2, 3-di hydro IH-|ndoI-I-yI)
5-Chloro-1-(1- ethylpropyl) -3-(5-methoxy-7-methyl-2,3-

20 dihydro-1lH-indol-1-y1l)-2(1H)-pyrazinone;

3-(7-Bromo-5-methoxy-2,3-dihydro-1H-indol-1-y1l)-5-chloro-1-
(l-ethylpropyl) -2 (1H) -pyrazinone;

25 3-(5,7-Dichloro-2,3-dihydro-1H-indol-1~yl)-1-(1-
ethylpropyl)-5-methyl-2 (1H) -pyrazinone;

3-(5-Methoxy-7-methyl-2,3-dihydro-1H-indol-1-y1)-1-(1-
ethylpropyl) -5-methyl-2 (1H) -pyrazinone;

30
5-Chloro-3-(7-chloro-5-methoxy-2, 3-dihydro-1H-indol-1-y1) -
~1-(l-methylpropyl) -2 (1H) -pyrazinone;

=3-(7-Bromo-5-methoxy-2, 3-dihydro-1H-indol-1-y1l)-5-chloro-
35 1-(l-methylpropyl)-2(1lH)-pyrazinone;
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20 1-[(1R)-

1- (et hoxymet hyl ) propyl ] - 2(1H) - pyr azi none,;

1-[6-Chloro-4-[(1R) - 1- (et hoxynet hyl ) propyl ] - 3, 4-di hydr o- 3-
oxopyr aziwglopasopet hoxy- 2, 3-di hydr o-| Hi ndol e- 7- car boni t PCITaS025493
5- Br onp- 3- (5- brono- 7- chl or 0- 2, 3- di hydro-1Hindol -1-yl)-1-

[(lR) 1- (et hoxymet éggrop I] 2( 1H) - pyr azi none;

3-(5-Brono-

T-Ehl oFe- onayaesy+ HEhelklay 12 y3 ydshgdror sHtigdol-1-yl) -

[ (1S) - 1- (met-hoxymet iyl 19619%1/}1221{%)") L AzhHese; and

5- Chl or o- 3-

1- (1-cycl obutyl propyl ) -2(1H) - pyrazi none.

Formul a (I

R4 (1-d) o

Rl is H™F,

(7-chl oro- oxy-2 3 ydro-1 Hindol -1-yl) -

35 7. A conpound of Claim2 of

-EhHChlodd6 WE 02/ @22R06r T/ ISPPAREAI31IHRBnddL QL R ) -N-NL-R5 R5

is Cl-06 al kyl optlonally substituted with 1 or substituents

'e?ﬂﬁi’if‘deﬂé%yh%’f&*sfq’em’r&%hS e Pﬁ“%ﬁtyﬂ*lﬁﬁﬁy'%ﬁ%ﬂh Ri i's

-H F, d,

10

15

20

25

30

35

Gr-et pmshlyl T2 6t i//TE’Yﬁ%WPnebutyl

5-Bromo-1- (1l-ethylpropyl)-3- (5-methoxy-7-methyl-2,3-
dihydro-1H-indol-1-y1l) -2 (1H) -pyrazinone;

5-Bromo-3- (5, 7-dichloro-2,3-dihydro~1H-indol-1-y1l)-1- (1~
ethylpropyl) -2 (1H) -pyrazinone;

5-Chloro-3-(7-chloro-5-methoxy-2,3-dihydro-1H-indol-1-y1) -
1-[(1R) -1-cyclopropylpropyl] -2 (1H) -pyrazinone;

3-(7-Bromo-5-methoxy~2,3-dihydro-1H-indol-1-y1l) -5-chloro-1-
[ (1R) -1-cyclopropylpropyl]-2 (1H) -pyrazinone;

5-Chloro-1-[ (1R) -1l-cyclopropylpropyl]-3-(5~-methoxy-7-
methyl-2,3-dihydro-1H-indol-1-y1)-2 (1H) -pyrazinone;

5-Chloro-1-[ (1R)-1-cyclopropylpropyl]-3-(5,7-dichloro-2, 3-
dihydro-1H-indol-1-y1l)-2 (1H) -pyrazinone;

5-Chloro-1-[(1R)-1-cyclopropylpropyl] -3-(5,7-dibromo-2, 3~
dihydro-1H-indol-1-vy1)-2 (1H)-pyrazinone;

5-Chloro-3-(7-chloro-6-fluoro-5-methoxy-2,3-dihydro-1H-
indol-1~-yl)-1-[(1R)-1-cyclopropylpropyl]-2 (1H) -pyrazinone;

5-Chloro-3-(7-chloro-5-methoxy-2,3-dihydro~1H-indol-1~y1l) -
1-[(18S)-1-cyclopropylpropyll-2 (1H) -pyrazinone;

-183-

ar maceyt i V. accetable salt formthereof, 5 wherein:
e(ﬁahlp‘gj %a%ﬁ?u ﬁr‘rgfljﬁl/ y%??]yrf et hoxy, or Cl- C2 haI oal kyl; 10 R3



met hoxy, ethoxy, propoxy, Cl-C2 hal oal kyl, or Cl-C2 hal oal koxy; and 20 R5
I s i ndependently at each occurrence -H, F, d, Br, -CN, nethyl, ethyl,
propyl, baDyk/0920met hoxy, ethoxy, propoxy, Cl-C2 hal oal kyl pPCoruS@i13323

hal oal koxy. 25 8. A compound of Claim7 of Forrmula (1-d): -187 WO

02/ 092090 PCT/US02/15493 R3 1 NORL NN RS RSR4 (l-d) or a

phar maceut iScdl/Brageept-aisitdoxal+2 fPordhhvisaoed - ingladhdrailn: - Rrllong-1F d

Br, nethyl ;@) -cveNopbpy@edopy33 425 it Wyra A ;- hexyl -, heptyl -

10 net hoxy-et hyl -, methoxy-propyl-, nethoxy-butyl-, nethoxy-pentyl-,

met hoxy- hexyl -, nmethylthio-ethyl-, nethylthio-propyl-, nethylthio-butyl-,

met hy: t hi OSpTeJmELyoh«oi-lnrq%nwl)t-ni-@ylmqwmlpyljﬂgx@x?llqpeonﬂ-ﬁtqm%yw— |

1-cycl opropyl =but yl -, -cygl.opr -pentyl-....A-cycl ohutyl - propyl -,

1-cyc|o§ht$%¥%ﬁﬂy¥1? f9§§%¥6%3#€ﬁgggﬁtﬂ1?ﬂ)lgégéﬁoﬁﬁﬁﬁVFJV¥¥%F3)-nethyI-,

1-cycl opropyl -2-(CF3)-ethyl -, 1-cycl opropyl -3-(CF3)-propyl-, 20

1'CyC|ObUt%LtmlgggahquEQXLlhcyclopropylpropyl]—3—(5,7—dichloro—2,3—
dihydro-1H-indol-1-y1)-2(1H)-pyrazinone;

10 5-Chloro-1-[(18)-1l-cyclopropylpropyl]l-3-(5,7-dibromo-2,3-
dihydro-1H-indol-1-v1)-2(1H)-pyrazinone;

5-Chloro-3-(7-chloro-6-fluoro-5-methoxy-2, 3-dihydro-1H-

indol-1-yl)-1-[(18)-1~cyclopropylpropyl] -2 (1H) -pyrazinone;
15

5-Chloro-3-(5,7-dichloro-2,3-dihydro-1H-indol-1-y1l) -1~

[ (IR) -2-methoxy-1-methylethyl] -2 (1H) -pyrazinone;

5-Chloro-3-(5, 7-dibromo-2, 3-dihydro-1H~indol-1-y1)-1-[ (1R) -
20 2-methoxy-l-methylethyl]-2(1lH)-pyrazinone;

5-Chloro-3-(7-chloro-6-fluoro-5-methoxy-2, 3-dihydro-1H-
indol-1-yl)-1-[1-(methoxymethyl)propyl]-2(1H)-pyrazinone;

25 3-(7-Bromo-5-methoxy-2,3-dihydro-1H-indol-1-y1l)-5-chloro-1-
[ (1R)-1- (methoxymethyl)propyl]-2 (1H)-pyrazinone;

5-Chloro-3-(5,7-dichloro-2,3-dihydro-1H-indol-1-y1l)-1-
[ (1R) -1- (methoxymethyl)propyl] -2 (1H) -pyrazinone;
30
5-Bromo-3- (7-bromo-5-methoxy-2,3-dihydro-1H-indol-1-yl)-1-
[ (1R) -1- (methoxymethyl)propyl] -2 (1H) -pyrazinone;

5-Bromo-3- (5-methoxy-7-methyl-2,3-dihydro-1H-indol-1-y1)-1-
35 [(1R)-1-(methoxymethyl)propyl]-2(1H)-pyrazinone;
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1-cycl obutyl -2-(CF3)-ethyl-, or 1-cyclobutyl-3 - (CF3) -propyl-; R4 is H,
nmet hyl -, ethyl-, nmethoxy-, ethoxy-, isopropoxy-, 25 n-propoxy-, F, d, Br,
-CF3, -O0FB,0240eX0BF2, -CN;, and R5 is independently at eaclrCoasorianste, -H,
nmet hyl, ethyl, nmethoxy, ethoxy, F, d, Br, or -CF3. 30 9. A compound of
Claim?7 selected from -188 WO 02/092090 PCT/ US02/ 15493

3- ( 8- Br ono-B=Breethoxy= (5 27 3 4ch borahy d3 odifydl o - baddl et eyl) -1-[ (1R) -

1-(1-ethyl pfopydondihhiie %&L 2 (1H)
( 8- Br ono- 6- mst%oxy 1, 2% ek%&rahydﬁoqw ?%\le BSEthioro 5
(1R) - 1-cycl opropyl propyl]-2(1H) - pyrazi none;

8- Br onD-$H-medhexy- @72c1$1é1rée@lﬁily<§lf@qylxﬁ@{:h =D; Shh OhParo-1H-

1S - C. 2 razi no
b b ciro- B ORI 2 BUEL &%@%@wﬁwé@rmm o b1 -
(1R) - 2- meptexindnaet hyl et hyl | - 2( 1H) - pyr azi none;
r ono- 3- ( 8- br ono- 6- net hoxy- 1, 2, 3, 4-t et rahydr oqui nol i ne) -
(1R) - 1- (et hoxynmet hyl ) propyl ] - 2(1H) - pyrazi none; and 15
8- Br onp-¥= fietBiosme 13 208 bextiet I adhrydir iyl ol Eni)d el €htywl b-54chJoXdS) - - 1-

For il (1 - o) ) 56 i ciigrind g nORGRA R fuon) e RIS, 0 O 2

phar macgltical |y acceptable salt formthereof,
5-Chloro-3-(5,7-dichloro-2,3-dihydro-1H-indol-1-yl)-~-1-

[ (1S)-1-(methoxymethyl)propyl] -2 (1H)-pyrazinone;

3-
1-]
3-(
1-]
3-(
1-[
5-B
1-]
3-(

5-Bromo-3-(5,7-dichloro-2,3-dihydro-1H-indol-1-y1)-1-[(18) -
15 1-(methoxymethyl)propyl]-2(1lH)-pyrazinone;

5-Chloro-3- (5-methoxy-7-methyl-2,3-dihydro-1H-indol-1-y1) -
1-[2-methyl-1-(1l-methylethyl)propyll-2(1H)-pyrazinone;

20 3-(7-Bromo-5-methoxy-2,3-dihydro-1H-indol-1-yl)-5-chloro-1-
[2- (methylthio)ethyl]-2 (1H) -pyrazinone;

5-Chloro-3- (5-methoxy-7-methyl-2,3-dihydro-1H-indol-1-y1) -
1-[2~-(methylthio)ethyl] -2 (1H)-pyrazinone;

25
5-Chloro-3-(5,7-dichloro-2,3-dihydro-1H-indol-1-y1l)~1-[2-
(methylthio)ethyl]l-2(1H) -pyrazinone;

5-Chloro-3-(7-chloro-5-methoxy-2,3~-dihydro-1H-indol-1-y1) -
30 1-(l-ethylpropyl)-6-methyl-2(1H)-pyrazinone;

5-Chloro-3-(7-chloro-5-methoxy-2,3~dihydro-1H-indol-1-y1l) -
1-{l-cyclobutylpropyl)-6-methyl-2 (1H) -pyrazinone;

35 3-(5-Bromo-7-chloro-2,3-dihydro-1H-indol-1-yl)-5-chloro-1-
methylpropyl-2 (1H) -pyrazinone;
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25 wherein: RLis H F, d, Br, -CN, nethyl, ethyl, nethoxy, or Cl-C2

hal oal kyl ;

30 R3is C1-C6 alkyl optionally substituted with 1 or 2

substi t uewbD2iopependent |y sel ected at each -189 WO 02/ 09202302/15493
PCT/ US02/ 15493 occurrence fromnethyl, ethyl, nethoxy, ethoxy, nmethyl-S-,
cycl opropyl, cyclobutyl, and -CF3; 5 R4 is -H, F, d, Br, -CN,

et hyl -S-,
et Byl(5, Br-Opyhlolrot-pl, 3 - didtyidonoy-1 Feti ddoy - 1prvap e38-e il 1G2 -hal-oal kyl ,

nmet hyl ,
or Cl-C2 Y- 1S, dently at each occurrence 10 -
d, Br, -C%?B%gbﬁgé¥létﬁsﬁ5§p 3%%€SE%ﬁEYI, met hoxy, ethoxy, propoxy,
or Cl1-C2 hal oal koxy. 11. A conpound of C aim 10 of Formul a

hal oal kyl ,
153R35-BrBmoRY -hNc@o-N, 3REiQverb-A 7-Rndb1 -1l=A)) Y-iloro-1-

(I-e):

phar maceuti ca
netﬁyl,

Br,

10

15

20

25

30

35

acce e salt formthereof, 20 whérein: Rl is H,

6-(5,7-Dichloro-2,3-dihydro-1H-indol-1-y1)-4-(1-
ethylpropyl) -4, 5-dihydro-5-oxo-2-pyrazinecarbonitrile;

3-(5-Bromo-7-chloro-2,3-dihydro-1H-indol-1-y1l)-5-chloro-1-
[ (1R)~1l-cyclopropylpropyl] -2 (1H) -pyrazinone;

3-(5-Bromo-7-chloro-2,3-dihydro-1H-indol-1-yl)-5-chloro-1-
[(1S8) -1-cyclopropylpropyl] -2 (1H) -pyrazinone;

5-Chloro-3-(7-chloro-5-methoxy-2,3-dihydro-1H-indol-1-y1) -
1-[ (1R)-1- (methoxymethyl)propyl] -2 (1H) -pyrazinone;

5-Chloro-3- (5-methoxy-7-methyl-2,3-dihydro-1H-indol-1-y1) -
1-[(1R)~-1- (methoxymethyl)propyl]-2 (1H)-pyrazinone;

1-[6-Chloro-4-[(1R)-1- (methoxymethyl)propyl]-3,4-dihydro-3-
oxopyrazinyl]-5-methoxy-2,3-dihydro-1H-indole-7-

carbonitrile;

5-Bromo-3- (5-bromo-7-chloro-2,3-dihydro-1H-indol-1-yl) -1~
[ (LR) -1- (methoxymethyl)propyl] -2 (1lH)-pyrazinone;

3~ (5-Bromo-7-chloro-2,3-dihydro-1H-indol-1-yl)-5-chloro-1-
[(19)-1-(methoxymethyl)propyl]-2 (1H)-pyrazinone; and

5-Chloro-3-(7-chloro-5-methoxy-2,3-dihydro-1H-indol-1-yl) -
1~ (1l-cyclobutylpropyl) -2 (1H) -pyrazinone.

7. A compound of Claim 2 of Formula (I-d):
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25 net hoxy-et hyl -, nethoxy-propyl-, nethoxy-butyl-, nethoxy-pentyl-,

met hoxy- hexyl -, nmethylthio-ethyl-, nethylthio-propyl-, nethylthio-butyl-,
met hyl t hiwopeno2obe , mnet hyl t hi o- hexyl -, 1-cycl opr opyl - pr opgIrAiS02/15493

1-cycl opropyl -butyl -, 30 1-cycl opropyl -pentyl -, 1-cyclobutyl-propyl-,
1-cycl obutyl -butyl -, 1-cyclobutyl-pentyl,_ s 1-cycl opropyl -1-(CF3)-nethyl -,
-190 WO 02/ 092090 PCT/ US02/ 15493 1-cycl gpropyl -2-(CF3) -et hyl -,

1-cycl opropyl - 3- (CF3) - propyl -, 1-cyg;£5 b-| - (CF3) - net hyl -,

1-cycl obutyl -2-(CF3)-ethyl-, or 5 K | oputyl -3-(CF3)-propyl-; R4 is H,
met hyl -, ethyl-, nethoxy-, ethoxy-, isdprogexy-, n-propoxy-, F, d,'Br,
-CF3, -OCF3, -0OCHF2, -CN, and 10 R5 Es i ndepe¢ndent|ly at each occurrence,
-H, nmethyl, ethyl, nmethoxy, ethoxy, F, ¢ Br, or -CF3. 12. A conpound of
Claim10 selected from 15
3-(5-BronD-7-nethoxy-2,3-dihydro-4H—153-b=nzoxazin-4-y|)-5-
chIoro-I-[(1R)-1-cyc|opropy|propyl]-2(1FD$ﬁyrazinone;

3- (5- Brono- 7- net hoxy- 2, 3-di hydr o- 44 1, ¢r hgpzoxazi n-4-yl ) - 5-
chloro-1-(1-cycl obutyl propyl)-2(1H)-pyrazi none; 20

3- (5-Brono- 7- net hoxy- 2, 3-di hydro-4H 1, 4- benzoxazi n-4-yl ) - 5-
chl or o- 1- ( orc e | sHrstnyd g oiyd 9 1 12¢ lddcayt @l ol t form thereof,

3-(5-qugo- -qp%hoxy-Z,S-dihydro-4FF1,4-benzoxazin-4-y|)-5 25
chloro-1=-[( -%J%yclopropylpropyl]-2(1FD-pyrazinone;

3- (5-Brono- 7- net hoxy- 2, 3-di hydr o-4H 1, 4- benzoxazi n- 4-yl ) - 5-
chloro-1 - [ R}  mat hexy yl opd i A( 1 razj -, 30
3-(5-Brono-7-ﬁét oxy- ?ﬁfga s 1,jpéén5%§ zﬂnﬁh-y S5 O
chloro-1-[(1S)- (& tﬁ@iﬁ

§3[0-4H-
I’) propyl ] - 2( 1H) - pyr azi none;
3- (5-Brono- 7- net hoxy- 2, 3-di hydr o-4H 1, 4- benzoxazi n- 4-yl ) - 5-

10 R3 is C1-Cg alkyl optionally substituted with 1 or 2
substituents independently selected at each
occurrence from methyl, ethyl, methoxy, ethoxy,
methyl-S-, ethyl-S-, cyclopropyl, cyclobutyl,
and -CFj3;

15

R4 is -H, F, Cl, Br, -CN, methyl, ethyl, propyl, butyl,
methoxy, ethoxy, pPropoxy, C1-C2 haloalkyl, or C1-Cy
haloalkoxy; and

20 R® is independently at each occurrence
-H, F, C1, Br, -CN, methyl, ethyl, propyl, butyl,
methoxy, ethoxy, propoxy, C1-Cy haloalkyl, or C1-Cy

haloalkoxy.

25 8. A compound of Claim 7 of Formula (I-d):
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chloro-1-[(1S)-2-nethoxy-I|-nethylethyl]-2(1H)-pyrazi none; 35

5-chl oro-1-(1-cycl obutyl propyl)-3-(7-methoxy-2, 3-di hydro- 4H 1,

4- benzoxawO24920p) -2 (2H) - pyrazinone; -191 WO 02/ 092090 PET/SUB02H315493
5-chloro-1-[(1R)-1-cycl opropyl propyl ]-3-(7-net hoxy-2, 3- di hydro-4H 1,

4- benzoxazi n-4-yl)-2(1H)-pyrazi none; and _3

3-(5-Brono- 7- net hoxy- 2, 3-di hydro-4H—1 4- l]}:‘enzoxam n-4-yl)-5-
chloro-1-[(1R)-1- (et hoxynet hyl )prop f@ pyrazi none. 13. A conpound
of daim1l of Fornula (l1-a) or (II)gt N1 XR R._ITWRWNN N(
N RS RSIY~ A-~AA2~-A 10 (I-a) (ry a pharmaceuti cally accept abl e
salt formthereof, 15 wherein: X is Ngor CR1) provided that when X is N,
R1 can not be either -NRORLO or - NRIOCORQ *Wis 0, S, Hor (-H-H); Yis
CO, CH2, CH2CH2, OCH2, SOnCH2, N, NH, NC 0, or CH 25 B is R3, NHR3,
NR3R1, OR3, or SOnR3; Rl is independe®P{’y)Yat each occurrence, selected
from H, hal ogen, -CN, Cl-C4 hal oal kyl, ROR10, - NROCOR9,

(I-4)

or a pharmaceutically acceptable salt form thereof,

5 wherein:

Rl is H, F, Cl, Br, methyl, ethyl, -CN, or -CF3;

R3 is butyl-, pentyl-, hexyl-, heptyl-,

10 methoxy-ethyl-, methoxy-propyl-, methoxy-butyl-,
methoxy-pentyl-, methoxy-hexyl-, methylthio-ethyl-,
methylthio-propyl-, methylthio-butyl-,
methylthio-pentyl~-, methylthio-hexyl-,
l-cyclopropyl-propyl-, l-cyclopropyl-butyl-,

15 l-cyclopropyl-pentyl-, l-cyclobutyl-propyl-,
l-cyclobutyl-butyl-, l-cyclobutyl-pentyl,
l-cyclopropyl-1-(CF3)-methyl-,
l-cyclopropyl-2-(CF3)-ethyl-,
l-cyclopropyl-3-(CF3)-propyl-,

20 l-cyclobutyl-1-(CPF3) -methyl-,
l-cyclobutyl-2- (CF3)-ethyl-, or
l-cyclobutyl-3-(CF3)-propyl-;

R% is H, methyl-, ethyl-, methoxy-, ethoxy-, isopropoxy-,
25 n-propoxy-, ¥, Cl, Br, -CF3, -0OCF3, -~-OCHF;, -CN; and

R> is independently at each occurrence, -H, methyl, ethyl,
methoxy, ethoxy, F, Cl, Br, or -CFs3.

30 9. A compound of Claim 7 selected from:
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-COR10, -OR10, SH, -S(0)nR12, C1-C6 al kyl, 30 C2-C6 al kenyl, C2-C6 al kynyl,
C3-C6 cycloal kyl, and C4-C8 cycl oal kyl al kyl; wherein each Cl-C6 al kyl,
C2- C6 al kwoywk/0920992 WO 02/ 092090 PCT/ US02/ 15493 C2- C6 alpkynysh2/13883 C6
cycl oal kyl, or C4-C8 cycloal kyl al kyl is each optionally substituted wth
hal ogen, CN Cl- C4 hal oal kyl, -NROR10, -NR9COR9, -COR10, -OR10, SH or -S
(O nR12 ; 35(8%253‘@%6%@@%/ N, tl4aemmmmu1nwm&5+mm

- COR10, - OR10¢1-SHhviAv1nRE C3-C6 cycl oal kyl, or C4-C8
eyl oal kyl al kyl - oy DR 1 -%ﬁ%&% 06 cycloal kyl, or 10 C4-C8
cycl oal kyl al kyl is optionally substituted wwth halogen, -CN, Cl1-C4

gil (C):?.‘:)kyl k 3|- Cn(l)o | e Cl10 A hkﬁg.%&%%Irﬁ)ige| | khil:&dé Cl12
v al ken cyc oal ky -
cycl oal %yl %‘k&,ﬁ% fé‘ é#%%y% ﬁc?/@ly% RTINS . or  C6-C10

cycl oal kenyl al kyl ; wherein one carbon in any cycloal kyl ring may be

;FFk)Ieﬁffd " —h X n;a/{l—yﬁl\lg%&% cyc%mfl y%é%i@(%%ﬁ? oaﬁ ﬁy}&c’r&— C10

al koxyal kylL- fdsl&zrdw@ n@@mprqpyld&zdﬂo’fcmwmmm kyI is

optionally substituted with 1 2 or 3 substi tuents 25 i ndependently

sel ect ed at (Ca%ch occurd(enc rom Cl-C6 al kyl, -C6 al kenyl, C2 C10
Meal

al kyny!%Y e R der? - %ﬁ-&ﬁ%@ﬁmul% 2o
_S( O nR11, 1%&) ~2NRESRRE, 1 - B INRERAL, 1 ~2 (N3) )t {Rne ; CO2R8,
-OC(O) R6, -NR7COR6, - N(CORG6) 2,
5-Bromo-3-(8-bromo-6-methoxy-1,2,3, 4-tetrahydroquinoline) -
1-[(1R)-1- (methoxymethyl)propyl] -2 (1lH)-pyrazinone; and

15
3-(8-Bromo-6-methoxy-1,2, 3, 4-tetrahydroquinoline) -5-chloro-
1-1(15) -1- (methoxymethyl)propyl]-2(1lH)-pyrazinone.
10. A compound of Claim 2 of Formula (I-e):

20

R o}
RS
R4
(I-e)

or a pharmaceutically acceptable salt form thereof,

25 wherein:

Rl is H, F, Cl, Br, -CN, methyl, ethyl, methoxy, or
C1-C32 haloalkyl;

30 R3 is C1-Cg alkyl optionally substituted with 1 or 2

substituents independently selected at each
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30 - NR7CONR6R7, -NR7CO2R8, -NR6R7, -CONR6R7, -CO2H, aryl, heteroaryl and
heterocyclyl; alternatively, R3 is -OR3a, -NR3aR3b, -NHR3a, _SOnR3a,

- SO2NHR3aWwO0-0302MRBaR3b, - COR3a, - CONHR3d, or 35 - CONR3aR3IpCTRBa2/aneB Ri b are
i ndependently selected from -193 WD 02/092090 PCT/ US02/ 15493 C1-C10

al kyl, C2-C10 al kenyl, C2-C10 al kynyl, C3-C8 cycl oal kyl, C4-C12

cycl oaI kyl al kyl , occﬁ?rﬁi;ﬁ)cal ﬁmyaheklyhyl Coe €lipl cymdabhcbkpnyéthanﬁ C6_C10

cycl oal kenyl al ky, rei arb ycC y be repl aced
with 0, S or R9rll 1%ﬂ'y\,\n/\7f'§1:er eﬁ%c jo(gl%FIl £ Céy@l(gg%‘:}z?hyl, C2- C10
al kynyl, C3- C8 oatk3a , -c12 cycI oal kyl al kyI C2_C10 al koxyal kyl, 10
C5_C10 cycl oal kenyl, and 06- Cl O cycl oal kenyl al kyl is optionally

substi t ut ed mith 1 to 3 substituents independently selected at each
occurrente ¥rdi - & dikyIBr b & KR O R |

cycl oal kyl , hal amho:ﬁztr @tmmtwalpo;xbpowanbl—czl&alaalkylsH,or LR,

- CORE, - C02R8, ]%i ( q 7CCR6 - N(COR6) 2, - NR7CONR6R7, - NR7CO2RS8,
-NR6R7, -NHR6S ]&3@6) 7, -N3, -OC(O OR7, -CONR6R7, -CO2H, aryl,
het er oar yl and het er ocyclyl; 20 R4 is independently sel ected in each

occurrence %&1 ]Epg%g 2{5&1 -CN, -NROR10
-S(O nR12, aI ogen 81 ﬁ yl glcg al oa , Cl C6 hal oal koxy, C3-C6
cycl oal ¥y, C2- Célalkery}, B2 B alney L, a@WYjancpmﬂoab%Yl:ZS wher ei n

Cl- 06 al kyl, Cl-iefHmtpal dytoxy3KFomye) patjd., l'ﬁz:o@ﬁkgzllkelw:l c,angd C2- C6
al kynyl, are opti OonaaikngUbSt' tuted with -OR10,

11. A compound of Claim 10 of Formula (I-e):
15

(I-e)

or a pharmaceutically acceptable salt form thereof,
20 wherein:

Rl is H, F, Cl, Br, methyl, ethyl, -CN, or -CF3;

R3 is butyl-, pentyl-, hexyl-, heptyl-,

25 methoxy-ethyl-, methoxy-propyl-, methoxy-butyl-,
methoxy-pentyl-, methoxy-hexyl-, methylthio-ethyl-,
methylthio-propyl-, methylthio-butyl-,
methylthio-pentyl-, methylthio-hexyl-,
1-cyclopropyl-propyl-, l-cyclopropyl-butyl-,

30 l-cyclopropyl-pentyl-, l-cyclobutyl-propyl-,
l-cyclobutyl-butyl-, l-cyclobutyl-pentyl,
l-cyclopropyl-1-(CF3)-methyl-,
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-C02 R8, -CONROR10O, -CN, -NROR10, -S(OnR12, or halogen; 30 Al is CR5 or

N, A2 is CR5 or N, R5 is independently at each occurrence 35 -H, Cl1-Cl10

al kyl , CiwG42kgdosml kyl , Cl- C4 hal oal koxy, C2-Cl10 al kenyl pCcTarsei 5493 kynyl ,
C3-C6 cycloal kyl, C4-C12 cycloal kyl al kyl, -NO2, hal ogen, -CN, -NR6R7, -194
WO 02/ 092090 PCT/ USQ2/ 15493 - NR6CCR7 - NR6CI)2R8 - CORE - OR7, -CONR6R7, -CO
(NOR9) R11, - O32REClopProsylop HRFs) ~®iB¥éin C1- Cl0 al kyl, C2-Cl0 al kenyl,

C2-C10 al kynyl 1- c%l@@x@wloal—lqmﬁngr%y@lz cycl oal kyl al kyl are 5
optionally substitute tuents independently selected at
each occurrencg FVSﬁn %ftéf&tt Al lE%IS ELaI’kenyI C2-C4 al kynyl, C3-C6
cycl oal kyl, Ca- c&cdpblumafllleﬂ—a(ld‘éw e(‘:ﬂlyﬂ:«q: halroal kyI -NO2, hal ogen, -CN,

- NR6R?7, NRGCOiU CONRGRY?, 10 - C02R8, - CO ( NOR9)
R7, or S (O nRﬁJg SQI ?gatlv E)B pﬁ% groups on adj acent atons can form

a b5-7 menbered fused ring, part| aIIy saturated or unsaturated, optionally

cont ai ni ng S %t%[%: r OV i ng does
not cont a|Rr11l gﬁy%— de t%é/(}, gé(_t)hg;l %‘% g{éﬁ ‘sali r%og)qﬁ y&%a;séd ring
optional ly subsﬂTRﬁOQPXMT ¥ cloa B&?'ky'l F3eo 531 kel%?lHFZCZ €8’ aPR¢ny!
C3-C6 cycl oal kyl, C4-C8 cycl oal kyl al kyl 20 Cl- 4 hal oal kyl, -NO2, hal ogen,
-CN, -NR6R7,. NR6 7, gﬁﬁ% - CONR6RY, 002R8 CO(lH )R7,
or -s%0 SREE; TRECRGH ealtn(Té‘ﬁ (?Eﬁﬂrfeé]FeeacW'oérlﬁmYéﬂc@ti@ , Cl-C6
al kyl, Cl-C4 halmsdlhofy,, CGHIC&yal Koxyal kyHr, o@3--C&F=xcycl oal kyl, C4-Cl2

cycl oal kyl al kyl , C5-C12 bis(al koxy)al kyl, aryl, aryl (Cl-C4 aI kyl) -

het er oar yl
12. A compound of Claim 10 selected from:

15 3-(5-Bromo-7-methoxy-2,3-dihydro-4H-1,4-benzoxazin-4-yl)-5-
chloro-1-[(1R)-1-cyclopropylpropyl] -2 (1H)-pyrazinone;

3-(5-Bromo-7~-methoxy-2,3-dihydro-4H-1, 4-benzoxazin-4-yl) -5-
chloro-1-(l-cyclobutylpropyl)-2(1lH)-pyrazinone;

20
3-(5-Bromo-7-methoxy-2,3-dihydro-4H-1, 4-benzoxazin-4-yl)-5-
chloro-1-(l-cyclobutylpropyl) -2 (1lH)-pyrazinone;

3-(5-Bromo-7-methoxy-2,3-dihydro-4H-1, 4-benzoxazin-4-yl)-5-
25 chloro-1-[(18)-1-cyclopropylpropyl]l-2(1H)-pyrazinone;

3~ (5-Bromo-7-methoxy-2,3-dihydro-4H-1, 4-benzoxazin-4-yl)-5-
chloro-1-[ (1R) - (1l-methoxymethyl)propyl] -2 (1lH)-pyrazinone;

30 3-(5-Bromo-7-methoxy-2,3-dihydro-4H-1, 4-benzoxazin-4-yl)-5-
chloro-1-[(18)-{(1l-methoxymethyl)propyl]-2(1H) -pyrazinone;

3-(5-Bromo-7-methoxy-2, 3-dihydro-4H-1, 4-benzoxazin-4-yl) -5-

chloro-1-[(1S)-2-methoxy-l-methylethyl]-2(1H)-pyrazinone;
35

5-chloro-1-(1l-cyclobutylpropyl) -3-(7-methoxy-2,3-dihydro-

4H-1,4-benzoxazin-4-yl) -2 (1H) -pyrazinone;
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or heteroaryl (Cl1-C4 alkyl); 30 alternatively NR6R7 is piperidine,
pyrrolidine, piperazine, N-nethylpiperazine, norpholine or thionorpholine;
R8 is i nowpendsabd y at each occurrence Cl-C4 al kyl, Cl-CApchalsozidayd, C3- C6
cycl oal kyl, C4-Cl12 cycl oal kyl al kyl, 35 aryl, aryl (Cl-C4 al kyl)-,

het eroaryl or heteroaryl (Cl-C4 alkyl); -195 WO 02/092090 PCT/ US02/ 15493

RO and R10 are independently at each occurrence selected fromH Cl-C4

al kyl, Ci1- Qﬁhéﬁdéﬁﬂimd, kynyd ., cyckoal kyl ,

C2- C6 al koxyal k anb(£§%f§}é¢%loa#ﬂp¥£$r&$yﬁ£ 1 gilﬁg?%gg%e%d%ntly at
each occurr ?ﬂ. I%qﬁen?ﬁx%ﬁ;nh%Tﬁélk%(iﬂkzpiiﬁ%%%?%afk§m C4-C12
cycloalkylalkyl aryl aryl (C1-C4 aIkyI) heteroaryl, heteroaryl (Cl-C4

al kyl), 12 i.s in e occurrence | kyl ,
Cl-C4 haI oaI y é“%ﬁ%rﬁfdzeg %ﬁh J{?/ é’i’ fl(% RFIZ QAP AT y¥?46§'04- C7
cycloalkyIeﬂh%@roJI%EW%R)1Er@mmﬂhdxymethwﬁupmdpykiﬁﬂlImﬁ+pmaatyn6m®stituted
wth 1 to 5 substituents independently sel ected at each occurrence from
Cl-C6 al kyl, C3-C6 cycl oal kyl, cl oal al kyl, C2-C6 al kenyl, C2-C6
al kynyl, ~ Hed ogéh, C@m%afoaqwm Jey@%forx@l%@ (IsH @0 (B[O R32, -COR32,
-Q02R28, -OC (O R32, -NR29COR29, -N(COR32)2, -NR29CONR29R30, -NR29CO2R28,
- NR29R30, and -CONR29R3 0 ; hpteroaryl is pyridyl, gpyrimdinyl, pyrazinyl,

25 pyridazinyl, triazinyl, fqﬁanyl qui nol i nyl , |s qU|noI|nyI t hi enyl
i m dazol yl, thiazolyl, iDQPT Opyrrolyl oxazol zofuranyl
R’ =l W R"l§ W
N— N—

5 % 5 'Y
NN Y
I2 A1

A2 /A1 A?
10 o R* R*
(I-a) (II)

or a pharmaceutically acceptable salt form thereof,
15 wherein:

X is N or CRY;
provided that when X is N, Rl can not be either -NRIRI0 or
-NR2CORY;
20
W is O, S, H or (-H,-H);

Y is CO, CHp, CHCHy, OCHp, SOnCH,, N, NH, NCHz, O, or CH;
25 B is R3, NHR3, NR3R!, OR3, or SO,R3;

Rl is independently, at each occurrence, selected from
H, halogen, -CN, C1-C4 haloalkyl, -NRPR10, -NRICOR?,
~COR10, -OR0, gH, -5(0)pnRi2, C1-Ce alkyl,
30 Cy-Cg alkenyl, C3-Cg alkynyl, C3-Cg cycloalkyl, and
Cy-Cg cycloalkylalkyl;
wherein each C1-Cg alkyl, C3-Cg alkenyl,
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benzot hi enyl, benzthiazolyl, isoxazolyl , pyrazolyl, triazolyl,
tetrazolyl, or indazolyl, each optionally 30 substituted with 1 to 3
substi t uewbD2iopmependent |y sel ected at each occurrence fromuShy/Gasal kyl ,
C3-C6 cycl oal kyl, C4-C7 cycl oal kyl al kyI C2-C6 al kenyl, C2-C6 al kynyl,
hal ogen, Cl1-C4 hal oal kyl cyano, SH, -S(O nR32, -COR32, -CO2R28,
35 -OC(O) R32, -RRr2§ Syny ¢ COR32Y ZCYQ-NII@ HohR2OR30, - NR29CO2R28,

-NR29R30, and - @@8@9@@1%1991&@{92/ @szeaehp%wgﬁaa1§4gabsh@t:arc@aycIyl is
saturated or parti %Ib %ﬁd g g X g élonal ,Substituted with 1
to 3 substituelts %&Sgﬁae ar ét grapl g h ~B&cTrTence from Cl- 06

al kyl , C3-0C6 cyehNsarkgP, EEOK%35-G¥@WoaBmyk&IHﬁ )@&1€s al kenyl, C2-C6
aIkynyI hal ogen, Cl1-C4 hal oal kyl, cyano, -OR30, SH, -S(OnR32, -COR32,

. C02R32, -OC(O R32, -NR29COR29, - N(COR32)2, - NR2OCONRROR30, - NR29CO2R32,
- NR29R3O. Bﬁdlsc@NRhgﬁaggenloszcnsCa reebeatlent | y-MRORIG h NBCEORPence Cl- C4

al kyl, Cl-C4 haleabkyl *Oﬁﬂ}C§ﬁ§thp@j§$U2 CQEC@g gyg&@alkylalkyl phenyl ,

or phenyI(CI-C4 al kyl nd R30 are inde at each occurrence
selected 15 frbarte @YQ%25%¥¥¥I 0%19(?@&mﬁ¥ﬁi%@4ky kwlial kenyl, C3-C6
al kynyl, C3-C6 Wﬁéh:@ahkkélachcéi%4 ahkeyyal kylce SHrIGTL cys# oal kyl al kyl ;

R32 is ndepend nt currence Cl-C4 hal, o IkyI,

C3- C6 é kenyl , %3 é% @%@?k %%f%%f %@c?%ﬁ???? %rsﬁﬁs%ﬁtE§E$an&§ al kyl ;
and nis 0, 1, brlR2ged5 14N, ACco@pcomtioalik¢lai ANR3RY, FoRACORS(I-a): R3

RL__( N__ ow —COR10, -OR10, SH or -S(0)pR12;

R3 is C1-Cip alkyl, C3-C19 alkenyl, C3-C1g alkynyl,
15 C3-Cg cycloalkyl, Cyu-Ciz cycloalkylalkyl,
Cz2-Cjy0 alkoxyalkyl, C5-.Cigo cycloalkenyl, or
C-C109 cycloalkenylalkyl;
wherein one carbon in any cycloalkyl ring may be
replaced with 0, S or NR?; and
20 wherein each C1-Ci19 alkyl, C3-Ci1g9 alkenyl,
C3-Cg alkynyl, C3-Cg cycloalkyl,
Cy-C12 cycloalkylalkyl, Cy-Cip alkoxyalkyl,
C5-C10 cycloalkenyl, or Cg-Cip cycloalkenylalkyl is
optionally substituted with 1, 2 or 3 substituents
25 independently selected at each occurrence from
C1-Cg alkyl, C2-Cg alkenyl, Co9-Cig alkynyl,
C3-Cg cycloalkyl, halogen, C1-Cz haloalkyl, cyano,
-OR7, SH, -S(0)nR', -COR®, -NHR®SO5R8, -OC(0)NRSR7,
-N3, -OC(O)OR7, -COzR8, -OC(O)R®, -NR7COR®, -N(CORS)j,,
30 -NR7CONR6R7, -NR7CO,R8, -NROR7, -CONROR7, -CO,H, aryl,
heteroaryl and heterocyclyl;

alternatively, R3 is -OR32, -NR3ar3b, -NHR32, -SOpR32,
-SOoNHR38, -S0,NR33R3P, _cor3a, ~CONHR32, or
35 ~CONR32aRr3b;

R32 and R3P are independently selected from
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NN -=~ RS Y A2 A R (l-a) wherein: Wis (-H-H); 30 Yis CH2; Rl is

I ndependently, at each occurrence, selected from -197 WO 02/092090

PCT/ US02/wb428920p) hal ogen, -CN, Cl1-C4 hal oal kyl, - NROR10PCTNROLZ(GH93
-COR10, -OR10, SH, -S(OnR12, Ci1-C6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl,
C3-C6 cycloal kyl, and C4-C8 cycloal kyl al kyl; 5 wherein each Cl-C6 al kyl,
C2- C6 al kenyl, Cee aﬂﬁyﬂylp2cglwxﬁﬁ%ﬁﬂ¥i§ KA~ Cior 28kye¥leycl oal kyl al kyl

i s each optionalds;ycgubsiciioatied 1, Wchhchal ®geloa G 1 £G4, hal oal kyl, - NROR10,
- NROCOR9, - COR1 bORlO SH Qh 1 (C%R%g; 10 R2:h§ H, halqgen, CN, C1-C4
hal oal kyl, - NRORETCIRRECERSY -%Egm 5-CrRYC Gk R Y - o4 al kyl

C3- C6 cycl oal kylCs-6noCdy€Crloeykoglaykalkyl ; wherein each Cl1-C4 al kyl,
C3-C6 cycl oal kyl ., or .15 CA-C7 cl oal kyl al kyl_ i s .optionally substituted
wiih el ogen.  BEEEE SR ATy D ORI LONSCORRY BORR A0, S
or -S(OR12; R3withCD,CID at KIRS; @RdAC10 al kenyl, C3-C10 al kynyl, 20 C3-C8

cycl oal kyl, C4- Glreye] qaldy!@l-leyl, alﬁ?l?l@zaéfoo%é&wl, G- C10
cycl oal kenyl , or CG_Cl_(L) %choal kenyl al kyl ;" wherei n orie carbon in any
cycl oal kyl " ri ngSgafripealkynyl, C3-C§ cycloalkyl,

C4-Cy12 cycloalkylalkyl, Cy-Cqg alkoxyalkyl,

10 C5-Ci0 cycloalkenyl, and Cg-Cip cycloalkenylalkyl is
optionally substituted with 1 to 3 substituents
independently selected at each occurrence from
C1-Ce¢ alkyl, C2-Cg alkenyl, Cy-Cip alkynyl,

C3-Ce cycloalkyl, halogen, C1-Cs haloalkyl, cyano,

15 -OR7, -SH, -S(0)nR!1l, -COR®, -CO5R8, -0C(O)RSE,
-NR7COR®, ~N(COR®),, -NR7CONRSR7, -NR7CO,R8, -NROR7,
-NHR6S0,R8, -OC(O)NR6R7, -N3, -OC(0O)OR7, -CONRSR7,
-COgH, aryl, heteroaryl and heterocyclyl;

20 R% is independently selected in each occurrence from
-H, -OR10, -COR?, -CO3R8, -CONRORL0, -CN, -NRIR1O,
-S(0)pnR'2, halogen, C;-Cg alkyl, C1-Cs4 haloalkyl,
C1-C¢ haloalkoxy, C3-Cg cycloalkyl, Cy-Cg alkenyl,
C2-Ce alkynyl, aryl and heterocaryl;

25 wherein C1-Cg alkyl, C1~-Cs haloalkyl,
C3-Cg cycloalkyl, C3-Cg alkenyl, and C3-Cg alkynyl,
are optionally substituted with -OR10, -COR?,
-CO2R8, -CONR®R10, -CN, -NROR10, -5(0)pR12, or halogen;

30 Al is CR® or N;
A2 is CR® or N;
R5 is independently at each occurrence
35 -H, C1-Cy0 alkyl, C1-C4 haloalkyl, C;-Cg4 haloalkoxy,

C2-C10 alkenyl, C3-Cig9 alkynyl, C3-Cg cycloalkyl,
C4-Ci2 cycloalkylalkyl, -NO,, halogen, -CN, -NR6R7,

-194-



replaced with 0, S or NR9; and 25 wherein each Cl1-Cl0 al kyl, C3-C10
al kenyl, C3-C8 al kynyl, C3-C8 cycloal kyl, C4-Cl12 cycl oal kyl al kyl, C2_C10
al koxyal kyb,02@8%20@810 cycl oal kenyl, or C6-Cl O cycl oal kenyl alPkylUusoz15493
optionally substituted with 1, 2 or 3 substi tuents 30 i ndependent |y
selected at each_o curr7ence rom £1- C6%4kyl |§enyl C2-C10
al kynyl, C3-06 P& 68Rkyl "NR&FOeRY, R oal‘ yano -OR7, SH, -S
(OnRLl1, -CORE, -CHROBOZRSL, - QO4RY, NRERT (0)¥8.1; -OC (O OR7, -CO2R8, -CC

(9,55 o W b Bz b O (o, Mg covor,

alternatively, IQB Cs egRBaalkXR3aRdb s~ G&ﬂ?&wcl—@@iﬁ’&alk@?&\ﬂ-&?ﬁ

- SO2NR3aR3b, - R b
i ndependent | y sé)Pe 5’89?\1 %éflﬁ’(fcg\lw%%sgz t@lggaﬁ‘%e%ﬂ rSg:lo al kynyl ,
C3-C8 cyol oal kyllnd@@eeﬂgn@ylm saligataickt, caCh oreualtenaslfain (G5CE10

cycl oal kenyl, apdky&G @gocgyaméhg@nytgw%lal%y@ercgitg%%m%ratl%ﬂ n any
cycl oal kyl may be repl aced X erein each C1-CI10

al kyl, C2-C10 alcyéeﬁwCYC%;?aEi-‘élaillé%yl C1 84 driQrtieal kytNODy hakogen,

cycl oal kyl al kyl ; CQZ ChSRV koxyréEoR7, Jl\'ﬁz%_zﬁﬁ() cyok6alkrity! rcamgéis_C10

cycl oal. kenyl al kx 8 op ) $ubst|t th 1 to 3 substituents
|ndepe% ently se e@ ed a‘%bgﬁsﬁ %ccurrencéje(f) lﬂ ‘Cl-C6 al kyl, C2-C6 al kenyl,

C2- C10 al kynyl, C3-C6 cycl oal kyl, hal ogen, C1- C4 hal oal kyl, cyano, 20

- ORY, 'SH’al%%%%g%%Ve1§FR%wO_ﬁ92§§bubgcogogd§QCent atoms can form a
5-7 membered fused ring, partially saturated or
unsaturated, optionally containing 1-2 -0- or

15 -SOn- or 1-3 N heterocatoms provided the ring does not

contain any S-S, 0-0, S-0 or N-S bonds;
said 5-7 membered fused ring optionally substituted
with C;-Cgq4 alkyl, C3-Cg alkenyl, C3-Cg alkynyl,
C3-Cg cycloalkyl, Cy4-Cg cycloalkylalkyl,

20 C1-C4 haloalkyl, -NOs, halogen, -CN, -NRS6R7, NR6COR7,
NR6CO,R8, -COR6 -OR7, -CONR6R7, -CO,R8, -CO(NORP)R7, or
-S(0)nR1L;

R® and R7 are independently at each occurrence
25 H, C1-Cg alkyl, C3-C4 haloalkyl, C3-Cg alkoxyalkyl,
C3-Cg cycloalkyl, Cs-Ci1y cycloalkylalkyl, Cs-Cqz
bis(alkoxy)alkyl, aryl, aryl(C1-Cs4 alkyl)-, heteroaryl
or heteroaryl(C1-C4 alkyl);

30 alternatively NR®R7 is piperidine, pyrrolidine, piperazine,

N-methylpiperazine, morpholine or thiomorpholine;

R8 is independently at each occurrence C1-Cy alkyl, C1-C4
haloalkyl, C3-Cg cycloalkyl, Cy-Ci1z cycloalkylalkyl,
35 aryl, aryl(C;-Cs alkyl)-, heteroaryl or
heteroaryl (C1-Cs alkyl);
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-NR7COR6, - N(COR6) 2, -NR7CONR6R7, -NR7CO2R8, -NR6R7, -NHR6SO2RS,

-OC(O NR6R7, -N3, -OC(OOR7, -CONR6R7, -QC02H, aryl, heteroaryl and

het er ocycWgl02/0299R4 i s i ndependently sel ected in each occecrarsor1f4pdpm - H,
-OR10, -COR9, -(C02R8, -CONROR1O, -CN, -NROR10, -S(0)nR12, hal ogen, Cl-C6
al kyl, Ci1-C4 hal oal kyI C2- C6 hal oal koxy, C3-C6 cycl oal kyl, C2-C6 al kenyl
C2-C6 al kyrRA ang il a@erehépéﬁ@anylentéw Wiecgich CrcOs renky sedpcted

hal oal kyl, C3- Cﬁfﬁqmlwal¢ykhLGak§ﬁ aldsenyl haave1&1Cocal by nylkenyl ¢

optionally subst ed R10, NRORL1O,
°S (O nRL2, %% &\%Y”é@ 5t Eﬁﬁciﬁaﬁg’éq CZlgmi’l%‘ %@%o

PCT/ US02/ 15493 asdl&-tquep'eﬁm:iﬂcmladﬂcyéach occurrence -H, Cl1-C10 al kyl,
Cl-C4 hal oal kyl, Cl-C4 hal oal koxy, C2-Cl10 al kenyl, C2-C10 al kynyl, C3-C6
cycl oal Kyl, 5 C4- C12 cycl oal kyl al kyl , -NO2, hal ogen, -CN, -NR6R7,
-NR6COR7, -MNReds2Rgd ep@@l% a7 at- @@qhamcur@@r(qmwm@ky@ozﬁa Cmr -S

(O nR11; wher eipmy (da (1P i&lﬁ ahMenyd - c2- @%@1@&&9%1}:
a
Q(/ée

cycl oal kyl and C4- cyc are_10 optionally substltu¥ed vvlth 1
to 3 substituent®Y ﬂd%%‘éi’u&én‘tcﬁ tad PR SELAF Ydecur rence from Cl- C4

al kyl, C2-C4 al kestydrod2y 104 adgy By ky1G3- Gar cwHéedl kyl, C4-C8

cycl oal kyl al kyl, Cl1-C4 hal oal kyl, -NO2, halogen, -CN, -NR6R7, -NR6COR7,

NR6C02 : - CORE - OR7, -CONR6R7, 15 -C02R8, -CO (NOR9) R7, or -S (O nR11;

alternati véﬁ? 1tsmn§@wmd@p$lwnaadjeac@npmm Chefm alk517 genber ed

fused ring, par tﬂé‘léaYll&f\‘Ilt ur@t@% QF . pgat uééaggdﬁlggﬁygnab%yc‘%ont aining 1-2
e

-0- or 20 -SOn- or het’er oat ons provi Inhg do
cycloalkyl, or Cz-Cy cycloalkylalkyl;

15 aryl is phenyl or naphthyl, each optionally substituted

with 1 to 5 substituents independently selected at
each occurrence from C1-Cg alkyl, C3-Cg cycloalkyl,

Cy4-C7 cycloalkylalkyl, C2-Cg alkenyl, Cy-Cg alkynyl,
halogen, C1-Cs haloalkyl, cyano, -OR30, -gH,

20 -3(0)pR32, -COR32, -CO3R28, -OC(O)R32, -NR29COR29,
-N(COR32)5, -NR2%CONRZ9R30, -NR29CO,R28, -NRZ29R30, and
—~CONR29R30;

heterocaryl is pyridyl, pyrimidinyl, pyrazinyl,

25 pyridazinyl, triazinyl, furanyl, quinolinyl,
isoquinolinyl, thienyl, imidazolyl, thiazolyl,
indolyl, pyrrolyl, oxazolyl, benzofuranyl,
benzothienyl, benzthiazolyl, isoxazolyl , pyrazolyl,
triazolyl, tetrazolyl, or indazolyl, each optionally

30 substituted with 1 to 3 substituents independently
selected at each occurrence from C1-Cg¢ alkyl,

C3-Cg cycloalkyl, C4-Cy cycloalkylalkyl, C3-Cg
alkenyl, Cy-Cg alkynyl, halogen, C1-C4 haloalkyl,
cyano, -OR30, -SH, -S(0)pR32, -COR32, -CO,R28,

35 -OC(0O)R32, -NR29COR2?2, -N(COR32),, -NRZ9CONR29R30,
-NR22CO5R?8, -NR29R30, and -CONR29R30;
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contain any S-S, 0-0, S-0 or N-S bonds; said 5-7 nmenbered fused ring
optionally substituted with Cl1-C4 al kyl, C2-C6 al kenyl, C2-C6 al kynyl,

C3- C6 cycwoakkyioso C4- C8 cycl oal kyl al kyl , 25 Cl1-C4 hal oal kylCT/ushdPs49hal ogen,
-CN, -NR6R7, NR6COR7, NR6CO2R8, -CORE -OR7, -CONR6R7, -C02R8, -CO(NOR9)R7,
or -S (O nRll;, R6 and R7 are mdependently at each occurrence 30 H, Ci- C6
al kyl, Ci- @&WO@MQ&Ml 12 -8 wtaked) airk War ticd-1G6 sptmimmidd/l, C4- Cl2 -

cycl oal kyl al kyl ,dC3xGH2- ean Al Al eq { al kyl) -,
het eroaryl or heet eroarﬁfl( Cldﬂ 4 al kyly;j1 S lterenatlvr%}y (I\:I%G 7 is

pi peri di ne, pyr foRSEIfReRSS %Wdewtﬁ%%tﬁiaﬁzﬁ &<hor phol i ne or
t hi onor phol i ne; occm&ewad)ﬁr@ﬂQ@chE@]UdﬁmZ/ 5403 cﬁBloalkﬁﬁep@ﬂdBpt ly at

each ocgurrence 1- al oal -Cl2
oycl oal Ryl al kyl © %;;'ﬁé}4 ]1k(yg Gﬁkgﬁ‘éxy%étcgfzoaﬁ AL o G yl(cl-ca
alkyl); 5 R9 an alfQP@@@reCiln@epbﬁéI@ﬁﬂky at c¥anh, oc@ﬂiﬁgen@é, se$ é@)tﬁ? fromH,

Cl-C4 al kyl, Cl_@@)RhaI oakkyk3z2 C3:4e6 %4];§eenyLNR|2§§ s|>a: s {]—}/ 2 11
cyc ylal Ky I's

cycl oal kyl, C2-Cg kox
i ndependent |y at NB42 ‘ﬁoﬁé%ﬁrencém%%c@ﬁ ky1NRZ R34 andl oBPNFI°RE3- 6
cycl oal kyl, C4-Cl12 cycl oal kyl al kyl, aryl, aryl (Cl-C4 al kyl)-, heteroaryl,
heteroaryl (&1-C4 al kyl or. - NR6R7, RL2 i s i ndependent at each
occur r nce&01 o %ﬂl‘%?,ghﬁ‘?&y ﬁgl %ﬁ%ﬁ yPCCRET BRI ke g% JC%Y
C3-C6 cycl oal kireloed k@l CTie¥el omtkyhakky| ; C4-Cqa cycloalkylalkyl
phenyl, or phenyl(Cq{-C4 alkyl)-

R29 and R3% are independently at each occurrence selected
15 from H, C1~Cs alkyl, C1-C4 haloalkyl, C3-Cg alkenyl,
C3-Cg alkynyl, C3-Cg cycloalkyl, Cy-Cg alkoxvalkyl,
and C4-C7 cycloalkylalkyl;

R32 is independently at each occurrence Ci;-Cs alkyl, C1-Cy
20 haloalkyl, C3-Cg alkenyl, C3-Cg alkynyl, C3-Cg
cycloalkyl, or Cy-Cy cycloalkylalkyl; and

n is 0, 1, or 2.

25 14. A compound of Claim 13 of Formula (I-a):

wherein:
W is (-H,~H);
30 Y is CHy;

Rl is independently, at each occurrence, selected from
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20 aryl is phenyl or naphthyl, each optionally substituted with 1 to 5
substituents independently selected at each occurrence from Cl-C6 al kyl,
C3- C6 cycwoakkyloso C4- C7 cycl oal kyl al kyl , C2-C6 al kenyl , E2TABozidynyl ,

hal ogen, Cl C4 hal oal kyl, cyano, -OR30, -SH, 25 -S(0O 11R32, -COR32,

- C02R28, (O -NR29COR29, - N( CCRBZ% - NR29§:O\I 9R309 - NR29C02R28,
- NR29R30, and %ICCNRQQR?@ H&er Sar¢k halpgikuy  ~PRrR di THR C%?rram nyl ,

30 gyrl fja|2| n%/Ih -tOR&Z | nyd)RJa(T lurgm,ylvs qbl)I{KﬂIZI nydl,_c6| sow g‘qr)ol i nyl, Ith| enyl ,
i m dazol yl, [ i ndol'y ZQ

benzot hi enyl, b ﬁz{:% %%16?’9}’? ééx‘% @?ﬁyy Cg&c#%dy |‘%/nd
tetrazolyl, or C@dagod:ydzloa}akylamkymﬂal I y 35 substituted vmth 1to 3
substituents in ct e from Cl-C6 al kyl,
-201 V\D%OZI OQZO%@BE%%I‘?U%%}ZL}IlgﬁQg %gk%% %I oeac‘%&{érﬁg C7 cycl oal kyl al kyI
C2-C6 al kenyl , Ce2COmA BrRyny| Chaq?@géfﬁlc@.ﬂ.l]ml ,haFPJ@aI kyl, cyano, -OR30,
-SH, -S(0) nR32, CécéﬁﬁégcIggfﬁgﬁalE&ﬂxigm % %%%ﬁﬁgﬁg% suﬁéEQBQ%Ea

- NR29CONR29R30, , R? eterocyclyl is
saturated or paPtfBl P9legenr aldud Cﬁe?ér%%?% kbt i oNBIRY  substituted with 1

to 3 substituenNrCcoR2pencertdy ssH1EGt ed at- eaqly)l&1@¢currence from Cl-C6

al kyl , C3 C6 cycl oal kyl, C4-C7 cycl oal kyl al kyl, C2-C6 al kenyl, C2-C6

al kynyl hal ogen, C1- C4 hal oal kyl, cyano, -OR30, SH, -S(OnR32, -COR32,
-CO2R32, -B& (.@)HRBEalQMQwQZQS’Jl O BR3P LI, - NRROGONR2BRBOR?,

ocourrence CL CAcatkyl , B0 T “hal o 30 By Byl o clz
cycl oal kyl al kyl €3-Cs cycloalkyl, or C4-Cy cycloalkylalkyl;
wherein each C1-C4 alkyl, C3-Cg cycloalkyl, or
15 Cy-Cq7 cycloalkylalkyl is optionally substituted with
halogen, -CN, C1-Cg4 haloalkyl, -NRPR10, -NRSCOR?,
-COR10, -0OR10, SH or -S(0)nR12;

R3 is C1-Cig9 alkyl, C3-Cig alkenyl, C3-Cip alkynyl,
20 C3-Cg cycloalkyl, Cyz-Ciz cycloalkylalkyl,
Cy-Cip alkoxyalkyl, C5-Cqg cycloalkenyl, or
Cs-C1p cycloalkenylalkyl;
wherein one carbon in any cycloalkyl ring may be

replaced with O, S or NR?; and
25 wherein each C;1-Cjg9 alkyl, C3-Cig alkenyl,

C3-Cg alkynyl, C3-Cg cycloalkyl,

Cy-Ci12 cycloalkylalkyl, C;-Cqp alkoxyalkyl,

C5-C10 cycloalkenyl, or Cg-Cyp cycloalkenylalkyl is

optionally substituted with 1, 2 or 3 substituents
30 independently selected at each occurrence from

C1-C alkyl, Cp-Cg alkenyl, C3-Ci10 alkynyl,

C3-Cg cycloalkyl, halogen, C1-Cz haloalkyl, cyano,

-OR7, SH, -S(0)pR1l, -COR6, -NHR®SO,R8, -0OC(O)NRER7,

-N3, -OC(O)OR7, -CO;R8, -OC(O)R®, -NR7CORE, -N(CORS),,
35 -NR7CONR®R7, -NR7CO,R8, -NR6R7, -CONR®R7, -COsH, aryl,

heteroaryl and heterocyclyl;
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phenyl, or phenyl (Cl1-C4 al kyl)-; 20 R29 and R30 are independently at each
occurrence selected fromH, Cl1-C4 alkyl, Cl-C4 hal oal kyl, C3-C6 al kenyl,
C3- C6 al kyoyk/092080 C6 cycl oal kyl, C2-C6 al koxyal kyl, and @¢T@R02/15493

cycl oal kyl al kyl ; 25 R32 is independently at each occurrence Cl1-C4 al kyl,
Cl-C4 hal oal kyl, G3-C6 al kenyl, -C6 al kynyl , C3- cycl oal kyl, or C4-C7
cycl oal kyl &IAERHNIFHY s B, 16 “&%33?' @@5%§¥£A cHHBAUNd—6PnBfAi m 14 of
Formul a (I-a) whesmNar3aWV LgopnE3akBh, Y-¢OorTH2; -@iibd s & hal ogen; -202 WO
02/ 092090 PCT/USOZ/%%%%%E R3 is Ad-C10 al kyl, C3-C8 cycl oal kyl, C4-Cl12

cycl oal kyl al kyl ,"SNECZRCIO al koxyal kyl ; wherein one carbon in any

cycloal kyl ring nmay be replaced wwth' 'O, S or NR9; 5 R4 and RS are

i ndependent]sy sel.eckgd_at each occurrence _from.-QR10, hal ogen, C1-C6
al kyl , g"ﬁdgbl- ggd %‘al 08F Rox Y epFrRetdYogele efisggﬁfm R9 and R10 are

i ndependent |y atCickeh d&%uts efieeCselabtanyl f rlomQdp elkgaval kyl, Cl-C4

hal oal kyl , C3-Cg.alkke ; -9 Y, z oal kyl, C2-C6
al koxyal kyl , ang (?E %%E(l:oaliy@ & ég?.%%lo%%%g%%% of Claim 15 of

cl oal kyl al k .
Fornuia (1-a) wieré&in: al]géquL Vi HCsHy10 eyl aadkienyl i rd hal ogen;
Cs-C10 cycloalkenylalkyl;

10 wherein one carbon in any cycloalkyl may be replaced
with O, S or NR?; and
wherein each C1-Cig9 alkyl, Cz-Cip alkenyl,

C2-Cy0 alkynyl, C3-Cg cycloalkyl,
C4-Cy2 cycloalkylalkyl, Cz-Cip alkoxyalkyl,

15 C5-C10 cycloalkenyl, and Cg-Cig cycloalkenylalkyl is
optionally substituted with 1 to 3 substituents
independently selected at each occurrence from
C1-Cs alkyl, C3-Cg alkenyl, Co-Cqp alkynyl,

C3-Cg cycloalkyl, halogen, C1-Cs haloalkyl, cyano,

20 -OR7, -SH, -S(0)nR!l, -COR®, -CO,R®, -OC(O)RS,
-NR7COR®, -N(COR®),, -NR7CONR6R7, -NR7CO,R8, -NRSR7,
-NHR6SO,R8, -OC(O)NROR7, -N3, -OC(O)OR7, -CONRER7,
-CO2H, aryl, heterocaryl and heterocyclyl;

25 R% is independently selected in each occurrence from
-H, -OR10, -COR®?, -CO2R8, -CONR®R10, -CN, -NROR1O,
-S(0)nR12, halogen, C1-Cg alkyl, C1-Cs4 haloalkyl,
C1-C¢ haloalkoxy, C3-Cgs cycloalkyl, C3-Cg alkenyl,
Cz-Cg alkynyl, aryl and heteroaryl;

30 wherein C3-Cg¢ alkyl, C1-Cs haloalkyl,
C3-Cg cycloalkyl, Cy-Cg alkenyl, and Cy-Cg alkynyl,
are optionally substituted with -OR10, -COR?,
-CO3R8, -CONRPR10, -CN, -NROR10, -S(0)nR12, or halogen;

35 Al ig cH;
A2 is CH;
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R3 is Cl1-Cl10 al kyl, C3-C8 cycloal kyl, 25 C4-Cl12 cycl oal kyl al kyl, or C2_C10
al koxyal kyl ; R4 and R5 are independently selected in each occurrence from
- OR10, hawogem920@l- C6 al kyl, and Cl-C6 hal oal koxy; 30 Al PC3/USBY/15423 i s CH,
and R10 is independently at each occurrence selected fromCl-C4 35 al kyl.
17. A compound of Claim 16 selected from -203 WO 02/ 092090 PCT/ US02/ 15493
5-Chl oro-1-(1-cycl opropyl propyl )-3-(5, 7-dichloro-2,3

di hydr o- | HRdQ -inddpendt{cHd PR ZENNGccBrrence

o e P SR b st
5- Chl or 0- 3- ( 7- cHfortao5amsehyiy - £23Cdo h@HﬁWYl—l— iGuddle cycloalkyl,
1-yl)-1-41- t t - AL Az .~ 10 _
i e b g o,
1-y1) - 1- ( 1- et hyl 2R ERIoxy PRSFPER 2( 1FHR pyT@E{ noONROR7,
5- Chl or o- 3- ( 5- metdwpyor>)rELhylLcd, 38 di ngd;g(d)j—hmmm_ 15
5. th or o 3. (7 bIIRF Bk naseg SLEVAL nATELs ARy Ca-Cro alkynyl,
L G ot g 5 (7- br oo et PO 2 il Dt St ] o o are
- oro- 3- ( 7- br ono- 5- oxy- 2, 3-di ro- i ndo| -1 - :
yl)-1- (1 et hyl - é’ﬁ%‘mﬁr@a’r o%ij?ﬁzt%%gﬁ%%mo%. s Al LURRInd of C ai m

13 of Fornul a (liNdepenentdy feIciedRRAt each occurrence from Ci1-Cy
alkyl, C3-Cys alkenyl, C3-C4 alkynyl, C3-Cg cycloalkyl,
Cy4-Cg cycloalkylalkyl, C1-C4 haloalkyl, -NO3, halogen,
—CN, -NR6R7, -NRSCOR7, NR6CO,R8, -COR6 —-OR7, —CONRSR?,
15 -COzR8, -CO(NOR®)R7, or -S(0)nR%;

alternatively, two R® groups on adjacent atoms can form a
5-7 membered fused ring, partially saturated or
unsaturated, optionally containing 1-2 -0O- or

20 -S0Op- or 1-3 N heterocatoms provided the ring does not

contain any S-S, 0-0, S-0 or N-S bonds; ‘
said 5-7 membered fused ring optionally substituted
with C1-C4 alkyl, C3-Cg alkenyl, C3-Cg alkynyl,
C3-Cg cycloalkyl, Cyu-Cg cycloalkylalkyl,

25 C1-C4 haloalkyl, -NO;, halogen, ~CN, -NR6R7, NRSCOR7Y,
NR6CO,R8, -COR® -OR7, -CONR6R7, -CO3R8, -CO(NOR?2)R7, or
-5 (0)nR*L;

R® and R’ are independently at each occurrence
30 H, C1-C¢ alkyl, C3-C4 haloalkyl, Cy-Cg alkoxvalkyl,
C3-Cg cycloalkyl, C4-Cip cycloalkylalkyl, Cs-Cig
bis(alkoxy)alkyl, aryl, aryl(Ci-C4 alkyl)-, heteroaryl
or heteroaryl(C1-Cs alkyl);

35 alternatively NR®R7 is piperidine, pyrrolidine, piperazine,

N-methylpiperazine, morpholine or thiomorpholine;
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A2 AL 25 R (Il) wherein: Xis N Wis (-H-H; 30 Yis CH2; B is NHRS;
-204 WO 02/ 092090 PCT/ US02/ 15493 R1 is independently, at each occurrence,
sel ect ed Wwoanidroohal ogen, -CN, Cl-C4 hal oal kyl, -NROR10, PRRACCREE493 - COR10,
-OR10, SH, -S(OnR12, C1-C6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl, C3-C6

cycl oal kyl , ,and |5 _C4-C8 cycl oal kyl al kyl ; wherein each Cl-C6 al kyl, C2-C6
al kenyl , &3-¢8 apféﬁﬁwsﬂeeglmaéy@ﬁ&a{ Rgcurgence. €a-Eychbkikyl 81k§4 is each
optional |y substhiaisaatyiw th-bgl egencathy,1Cle |lopd lod 1k ﬂfﬁgp 10

- NROCOR9, - CORI1Q, -10?1%/ ﬁgao&@- Sg%% %{% : %CJ;% d&?ﬁ hal og%n, , Cl-C4
hal oal kyl , - COREGY > ORTHL (§p~Ca_8lEy kT2, PEECEG2LV Ry PY C3- 06 cycl oal kyl, or
CA- C7 cycl oal kyhaltleylopri3d (@heCei alkgth; Cl- C4 al kyl, C3-C6 cycl oal kyl, or
CA- C7 cycl oal kylal kyl is optionally substituted with halogen, -CN, Cl-C4
hal oal kyl , - NROR10, -NROCOR9, -COR10, -OR10, SHor -S (O nR12 ; 20 R3 is
Cl- C10 al kP, agd- R1D atrkehydlep@d€iolal &yngdch @8c@Brenycéoabkybte@4- C12
cycl oal kyl al kyl ,frong,ClglatEOéY]@i,K%| ¢, $8; G A syelpal ¢ Aker§T,C O
cycloalkenylalk% wherein one carbon in any cycloal kyl ring my be 25

15
repl aced with 0C35CeraNRIRY hndCafes &7 ey CoGal inikoxgalésd .al kenyl
and Cy4-Cy cycloalkylalkyl;

10
R is independently at each occurrence C1-Cz alkyl, Ci-Cq4
haloalkyl, C3-Cg cycloalkyl, Cy-Ci1p cycloalkylalkyl,
aryl, aryl(C1-Cs alkyl)-, heteroaryl,
heteroaryl (C1-Cs alkyl), or -NR6R7;
15

R12 is independently at each occurrence C1-Cs alkyl, C1-Cq4
haloalkyl, C3-Cg alkenyl, C3-Cg alkynyl, C3-Cg
cycloalkyl, or C4-C7 cycloalkylalkyl;

20 aryl is phenyl or naphthyl, each optionally substituted
with 1 to 5 substituents independently selected at
each occurrence from C1-Cg alkyl, C3-Cg cycloalkyl,

- C4-Cy cycloalkylalkyl, Cz-Cg alkenyl, Cy-Cg alkynyl,
halogen, C3-Cs haloalkyl, cyano, -OR30, -gH,

25 -S(0)nR32, -COR32, -CO5R28, -0OC(0O)R32, -NR29COR2Y,
-N(COR32),, -NR29CONRZ29R30, -NR29CO,R28, -NR29R30, and
-CONR29R30;

heteroaryl is pyridyl, pyrimidinyl, pyrazinyl,

30 pyridazinyl, triazinyl, furanyl, quinolinyl,
isoquinolinyl, thienyl, imidazolyl, thiazolyl,
indolyl, pyrrolyl, oxazolyl, benzofuranyl,
benzothienyl, benzthiazolyl, isoxazolyl , pyrazolyl,
triazolyl, tetrazolyl, or indazolyl, each optionally

35 substituted with 1 to 3 substituents independently
selected at each occurrence from C1-Cg alkyl,
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C3-C8 al kynyl, C3-Cg cycl oal kyl, C4-Cl12 cycl oal kyl al kyl, C2_C10

al koxyal kyl, C5_C10 cycl oal kenyl, or C6_Cl10 cycl oal kenyl alkyl is 30

opti onal Iwosnbsiopd uted with 1, 2 or 3 substituents indepeatdasot/iysisel ected
at each occurrence from Cl1-C6 al kyl, C2-C6 al kenyl, C2-C10 al kynyl, C3-C6
cycl oal kyl, hal o Cl-C4 hal oal kyl, cyano, -OR7, SH, -S(0)nR11, - CORE,

- NHR6S02R8, océrﬂlaaRyclosﬂskym Cacer (eycbralkyabirel . - ec-¢0) R6,

- NR7COR6, - N( CORfkediyT-, N@EC@é'R@BKf{nyNR7CQ3.B%8enNR@ - ENRERE, 1 ; CO2H,

aryl, heteroaryl and h 8p0CYy ¢ 2 9;530 PCT/ 802},15493 R4 is
i ndependent | y s&&& éd each g curr égégy\?r oné ZQCCRQ - CO2R8,

- CONROR10, - CN, —ONR@R’RG -BRECPHZZ, hm(mgmiz)g %R&SPGZQNR%@I*DM hal oal kyl ,
5 C1- G6 chal oal koxykao s cy I_ﬁ,yl K C2-C6 al kynyl, aryl
SR C1- cg\»@ %%804 ﬂﬁ% %%w

and het er oaryl; er 61 fi C3-C6 cycl oal kyl ,
C2-C6 al kenyl, and C2-C6 al kynyl, are optionally substitut ed with -OR10,

-COR9, 10 ( | ogen; Al are
CH, A2 ar eh%%%%gyﬁggﬁsg%%epe%l d\l%%Rélp er(jl:c%l %lglljgrj'ar%élﬁ:get - Cl- C10 al kyl,
Cl- C4 hal oal kyl he@ﬂ@&Wél:o@WWalmS@r@@W with Glo:cal3<ynyl C3- C6

CKI% %gl kyl,  cA-eb2tarekorls klﬁ.'r@'e'@@nderm halegen xOla qNROR7, - NRGCOOR?,

wher ei Rgl 10 gﬂ?ﬂ?llrre&m%%oﬁ‘l Eéngﬁ C@EYQ?ggéT‘Eln‘WClO@& c@%T%éﬂ(ylnRéﬁd

C4-C12 cycl oal k;cbr@:llloytﬂka‘ﬂalkgﬂt,l @nalkyadkbayit utgdcpmdaTkyiny D, 3 substituents

i ndependently selgeled, ableéithESHik9ﬂ eclLRl Clofdo, cu, -s(0)nR32,
-COR32, -CO3R32, -0OC(0O)R32, -NR29COR29, -N(COR32),,
~-NR29CONR29R30, -NR29CO,R32, -NR29R30, and -CONR29R30;

15
R28 is independently at each occurrence C;1-Cs alkyl, C1-C4

haloalkyl, C3-Cg cycloalkyl, Cys-Ci1z cycloalkylalkyl,
phenyl, or phenyl (C1-Csz alkyl)-;

20 R2% and R30 are independently at each occurrence selected
from H, C1-C4 alkyl, C;1-C, haloalkyl, C3-Cg alkenyl,
C3-Cs alkynyl, C3-Cg cycloalkyl, Cp-Cg alkoxyalkyl,
and Cy-C7 cycloalkylalkyl;

25 R32 ig independently at each occurrence C1-Ca alkyl, C1-C4
haloalkyl, C3-Cg alkenyl, C3-Cg alkynyl, C3-Cg
cycloalkyl, or Cy4-C7 cycloalkylalkyl; and

n is 0, 1, or 2.
30

15. A compound of Claim 14 of Formula (I-a) wherein:
W is (-H,-H);

Y is CHsy;
35 R! is a halogen;
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25 al kyl, C2-C4 al kenyl, C2-C4 al kynyl, C3-C6 cycloal kyl, C4-C8
cycl oal kyl al kyl, Cl1-C4 hal oal kyl, -NO2, halogen, -CN, -NR6R7, -NR6COR7,
NR6CO2R8, WOGDBR090OR7, - CONR6R7, -CO2R8, -CO(NOR9) R7, or PEr@SnfAi493 30
alternatively, two R5 groups on adjacent atons can forma 5-7 nenbered
fused ring,3partiall saturated or unsaturated, optionally containing 1-2
-0- or -SOR’ & f13Cphateybat oneCHreNFHARLERE r§4nfFidoes not  contain any
S-S 0-0, S0 oredIndiondsilk3sl sasl &; € peabgoedaliuged ring optional ly
substituted with C1-C4 al kyl, C2-C6 al kenyl, C2-C6 al kynyl, C3-C6
cycl oal kyl , CA- CE'ERITAMS/IRIRAT 1RG0} 09500b P19 USHe/R8493  C1- C4
hal oal kyl , - NO2,rdislaagen,wi-tEN,0, MR , NRR6COR7, NR6CO2R8 , - CORE - ORY,
- CONR6R7Z, -CO2R8, -Co (NOR9) R7 , or -S (0) nRl1l; 5 R6 and R7 are
indepenééntly at each occurrence H, Cl-C6 al kyl, Cl1-C4 hal oal kyl, C2-C8
al koxyal kylR* a@8l G5 eyel dabkpkendeatCi? selcctalidk pitaldeyh oCsu@i2nce
bi s(al koxy) al kylgra Ylor1ar yha@lekh  alckyt) - 21161 er gakYE, @ het eroaryl (CL- C4
al kyl); 10 alternatively NR6R7 TS pi péridine, pyrrolidine, piperazine,
N- et hyl pi per azil¥eoaddip®ol i ne or thionorpholine; R8 is independently at
each occurrence C1-C4 al kyl, Cl1-C4 15 hal oal kyl, C3-C6 cycl oal kyl, C4-Cl12
cycloalkylahkgl, aryl, aryl (Cl-C4 alkyl)-, heteroaryl or heteroaryl (Cl-C4
aIkyI)FORQAan SRE# iar e i ndependently at each occurrence selected 20 from
H Cl-C4 alakylis CH;C4 hal oal kyl, C3-C6 al kenyl, C3-C6 al kynyl, C3-C6
cycl oal kyl, C2-C6 al koxyal kyl, and C4-C7 cycl oal kyl al kyl ; R11 is
i ndependently at each occurrence Cl1-C4 al kyl, Cl-C4
R? and R10 are independently at each occurrence selected
from H, C1-C4 alkyl, Ci1-Cs haloalkyl, C3-Cg alkenyl,
15 C3~-Cg alkynyl, C3-Cg cycloalkyl, Cy-Cg alkoxyalkyl,

and Cy-C7 cycloalkylalkyl.

16. A compound of Claim 15 of Formula (I-a) wherein:

20 W is (-H,-H);
Y 1s CHy;

Rl is a halogen;

R3 is C1-Cyp alkyl, C3-Cg cycloalkyl,
25 C4~Cq12 cycloalkylalkyl, or Cy-Ci1g alkoxyalkyl;

R4 and R5 are independently selected in each occurrence
from -OR10, halogen, C1-Cg alkyl, and C;-Cg

haloalkoxy;
30
Al is CH;
A2 is CH; and
R10 ig independently at each occurrence selected from C;-C4
35 alkyl.

17. A compound of Claim 16 selected from:
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25 hal oal kyl, C3-C6 cycl oal kyl, C4-Cl12 cycl oal kyl al kyl, aryl, aryl (Cl-C4
al kyl)-, heteroaryl, heteroaryl(CL-C4 alkyl), or -NR6R7; R12 is

i ndependewOlog/ogo9each occurrence Cl-C4 al kyl, Cl-C4 30 haCoaiSkyi49L3- C6
al kenyl, C3-C6 al kynyl, C3-C6 cycloal kyl, or C4-C7 cycl oal kyl al kyl ; aryl
i s phenyl or naphthyl, each optionally substituted wth 1 to 5
substituents independently selected at 35 each occurrence from Cl-C6

al kyl, C3- 06 cychkoghkylo- {4 Y92 L

al kynyl  hal ogen, (- ¢4 foySleurts Bg%%ﬁ%’gﬁsbcg g.z@_!gggﬁ%rg 7683000
PCT/ US02/ 1 re-tiyingabsT xbxzs% THEoPKpaZiners( 0) R32, - NR29COR29,
- N( COR32) 2, -NR29CCNR29R30 - NR29C02R28, -NR29R30, and -CONR29R30; 5
het eroaryl is pygi i di nyl razi nyl ,. ridazinyl,_ triazinyl,
Furanyl 3 aui nol 1yt T 8Lt hof Ty e SR RPehyd - HPES o ReT SHehi dorg)

i ndol yl , pyk+ blylmeokezphgthy berwzobpwt dngk 1H) beyrzatimeny} , benzt hi azol yl,
isoxazolyl , pyrazolyl, 10 triazolyl, tetrazolyl, or indazolyl, each

optionally substituted with 1 to 3 substituents i ndependent |y sel ected at
each occurrence 31Er @10 Ch bl k§ihlos- Tomevepwat kyd s didav@rocyBt bafikytal kyl ,

-6 alk 3 o rinde! ORR0.
TS -0 %@21)%@ e Mﬂ%q%% hﬁp@c%%z indg e o) 2.

-NR29CCNP29R30 -NR29C02R28 -NR29R30, and - CONR29R30; heterocyclyl is
saturated or pars+@hlyrsad-ufatcsl @ hetes ooy - 2£Hna£myaid—ﬁmb§ﬁabyled with

1 to 3 substituent ntI sel ecte occurrence from Cl- C6
al kyl, C3- l}iy)cﬁi(;aﬁky%@r% c%c%%%ﬁf%@(g‘ %fﬁ%czp%aﬁ?%%ﬁf , C2-C6
al kynyl ,
5-Chloro~-3-(5-methoxy-7-methyl-2, 3-dihydro-1H-indol-
15 1-yl1l)-1-[1-(methoxymethyl)propyl]-2(1H)-pyrazinone;

5-Chloro-3-(7-bromo-5-methoxy-2, 3-dihydro-1H-indol-1-
v1) -1-[1- (methoxymethyl)propyl]-2 (1H)-pyrazinone; and

20 5-Chloro-3-(7-bromo-5-methoxy-2,3-dihydro-1H-indol-1-
yl)-1-(l-ethyl-3-methoxypropyl)-2(1H)-pyrazinone.

18. A compound of Claim 13 of Formula (II)

B

RL’QifZ/
e

(IT)

25

wherein:

X is N;

W is (-H,-H);
30 Y i1s CHjy;

B is NHR3;
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hal ogen, Cl1-C4 hal oal kyl, cyano, -OR30, SH, -S(OnR32, 25 -COR32, -C02R32,
-OC(O R32, -NR29COR29, -N(COR32)2, -NR29CONR29R30, -NR29C02R32, -NR29R30,
and - CONREOR309209R28 i s i ndependently at each occurrence E@CT@S0aldys, ClL-C4
hal oal kyl , C3-C6 cycl oal kyl, C4-Cl12 cycl oal kyl al kyl, 30 phenyl, or

phenyl (C1-C4 al kyl)-; R29 and R30 are i ndependent|y at each occurrence

sel ect ed m%m$1@m®My, G Ghdalaatimptende3- Celaddeny | fronC3- C6

al kynyl, C3-C6 ayclwal én cglJ@éT |1P@élk 135 -2Rdp 04 - CINROCORY
cycl oal kyI al kyl; - 609209 / % 4 3 R32.is independently at
each occurrence R 'al‘% CiHca~Shal 881 kyIC1 €5 @R kenyl , C3- C6

zzil k){gyl C3-C6 c;/zc-lagalalﬂdenyor C4~C¢ @yky?(gnkytNngi%lﬁcéﬂmtzllﬁm il—fn@’ \1{ _or
. conpou I-N IS IS - ; IS
cH2 % ' s NHRBQd %fs Ye}-_oeé%ﬁ%@%y 15 R2 is H halogen, CN, or -CORLO; R4

and R5 are mdepémmn yeasl dut-€¢ laﬁkaférchcqeearabhenyl OR10, hal ogen, or

Cl- G6 hal oal koxys A2 ~ar 0 H. 25 20. A conpound of
daim19 selected -fgr%om ]&%& C§ éé%Cfaglgﬁl héfldro | Hindol -1 -yl)-6-(1-

et hyl propyl ani néJa-EeneyRyrpykiArdkia; 130each optionally substituted
5-chl oro- 4- (5, Hﬁitﬂhllﬁl%g?exﬁ dishy adt,0d Hh'a'l@%'lkirlyl LNRIR1O,

6-(1- etoIpropyI 9%%&9 n% Xbpyr o1 ) 8 or - S(0)pR1Z2;

R2 is H, halogen, CN, C1-C4 haloalkyl, -COR10, -0OR10, gH,
-S(0)nR'2, C1-C4 alkyl, C3-Cg cycloalkyl, or
Cy-C7 cycloalkylalkyl;
15 wherein each C1-C4 alkyl, C3-Cg cycloalkyl, or
C4-C7 cycloalkylalkyl is optionally substituted with
halogen, -CN, C1-Cg4 haloalkyl, -NRPR10, -NRPCOR?,
-COR10, -0OR19, SH or -S(0)npR1Z;

20 R3 is C3-Ci0 alkyl, C3-Cig9 alkenyl, C3-Cip alkynyl,
C3-Cg cycloalkyl, Cy-Ci1y cycloalkylalkyl,
Cz-C1o alkoxyalkyl, C5-Cig cycloalkenyl, or
Ce-C10 cycloalkenylalkyl;
wherein one carbon in any cycloalkyl ring may be
25 replaced with O, S or NR?; and
wherein each C1-Cqg alkyl, C3-Cip alkenyl,
C3-Cg alkynyl, C3-Cg cycloalkyl,
C4-C12 cycloalkylalkyl, C3-Ci1p alkoxyalkyl,
C5-C10 cycloalkenyl, or Cg-Cig cycloalkenylalkyl is
30 optionally substituted with 1, 2 or 3 substituents
independently selected at each occurrence from
C1-Cs alkyl, C3-Cg alkenyl, C5-Ci1p alkynyl,
C3-Cg cycloalkyl, halogen, Ci1-Cs4 haloalkyl, cyano,
-OR7, SH, -S(0)nR!', -COR6, -NHR6SO,R8, -OC(O)NR6R7,
35 -N3, -OC(0)OR7, -CO2R8, -0OC(O)R6, -NR7COR®6, -N(CORS),,
-NR7CONR®R7, -NR7CO2R8, -NR6R7, -CONR6R7, -COH, aryl,
heteroaryl and heterocyclyl;
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5- brono-4- (5, 7-di chl oro- 2, 3-di hydro-1 Hindol -1-yl)-6

(1- et hyl propyl am no) - 2- net hyl pyri m di ne; 35

4- (5, 7- diwbloewe202) 3- di hydr o-1 Hi ndol -1-yl)-6-(1- PCT/US02/15493
et hyl propyl am no) - 5-i odo- 2- net hyl pyri m di ne; -209 WO 02/ 092090

PCT/ US02/ 15493 5-cyano-4- (5, 7-di chl oro- 2, 3-di hydro-| Hindol -1-yl)-6
(1- et hyl propyl am no) 2-nmet hyl pyrimdine; 5

4- (5, 7-di cijoorqs 2, . éﬁﬁ%ﬁ%l§+§%¥%gtéh3”ﬂ é%éﬂ'occurrence from

et hyl propyl am no) 5 yr hm 70@1\1%\%10 _CN, -NROR1O,

4- (5, 7-di chl or 0-213- oq’l?rydroqoﬁ- rndG
et hyl pr opyl am no)s 6 Rl x e oyl ZOE[BC@yhmky[Lm dire; hdDoalkyl,
4-(7- chI ro- 5- dr o- H-|ndoI

(1- et hyl pr opy! g?#%qgg?argreta‘rcihﬁ% Vi ﬁecydoaﬂ&l C2-Ce alkenyl,
4- (7-chl or o- 5- nﬁtd’r@syallﬁmd'llhydrwll Iarnrdndh@lt-ejrcyalmJS 15

cyano- 6- ( 1- et hyl propy. hylpy
4y( 7-chl (()ro 5- )r/remfroxyiﬁr% g') h%&ﬁ%[ll Hcﬁngérh%iigikgl
(1 et hyl propyl affian&e GYFéPﬁ#ﬂiyéqrr@rzh%p?lkﬁﬂM neanQ0C2 Ce alkynyl,
4- (7-chl oro- 5'“ﬂﬂg”ﬁbéﬁ6%&&ﬂp“¥&b§€iﬂd¥%§ R10, —CORY,
1- (1-ethyl - 3-net r r|md|ne
5-((7-0 oo)r/o- 5- met 3 ggﬁﬁﬁn%r'o TH§ no%%@yl) 5{0)nR*2?, or halogen;

[ 1- (1- et hyl - 3- net hoxy) pr opyl am no] - 5-i odo- 2- 25 net hyl pyri m di ne;
4-(7-chlor 5rret %y23d|hydroIH-|ndoI 1-yl)-5-

cyano- 6-[ 1- 1 -’3- met hoxy) propyl am no] - 2- net hyl pyri m di ne; 30
4-(7-chl ord\:25am ladxy- 2, 3- di hydro-I Hindol -1-yl)-6-

[ 1- (1- et hoxynet hyl ) pr opyI am no] - 2- met hyl pyri m di ne;

4-(7-chl oro-5- et hoxy- 2, 3-di hydro-| Hindol -1-yl)-5 35

i odo- 6-151- RP- st Hedarensiendvop @sidkoloczurmsiad pyri ni di ne;

-H, C1-Cy1p alkyl, C1-C4 haloalkyl, C1-Cz haloalkoxy,
C2-Cy1p alkenyl, Cy-Ci1g alkynyl, C3-Cg cycloalkyl,
C4-C1p cycloalkylalkyl, -NO;, halogen, -CN, -NR6R7,
-NR®COR7, -NR6CO,R8, -COR6 -OR7, -CONROR7,

20 -CO(NOR?)R11, -COR8, or -S(0)pR1L;
wherein C1-C1g alkyl, Cg-Cip alkenyl, Cy-Cio alkynyl,
C3-Cg cycloalkyl and Cy~Cyz cycloalkylalkyl are
optionally substituted with 1 to 3 substituents
independently selected at each occurrence from C1-Cy

25 alkyl, C3-Cs alkenyl, C;-Cs alkynyl, C3-Cg cycloalkyl,
Cy-Cg cycloalkylalkyl, C1-Cs haloalkyl, -NO3, halogen,
-CN, -NR®R7, -NRO6COR7, NR6CO,R8, -COR® -OR7, -CONRSR7,
-CO3R8, -CO(NOR?)R7, or -S(0)nR%;

30 alternatively, two R® groups on adjacent atoms can form a
5-7 membered fused ring, partially saturated or
unsaturated, optionally containing 1-2 -0- or
-SOpn~ or 1-3 N heteroatoms provided the ring does not
contain any S-S, 0-0O, S-0O or N-S bonds;

35 saild 5-7 membered fused ring optionally substituted
with C3-C4 alkyl, C2-Cs alkenyl, Cy-Cg alkynyl,

C3-Cg cycloalkyl, Cs-Cg cycloalkylalkyl,
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-210 WD 02/ 092090 PCT/ US02/ 15493

4- (7-chl oro-5-net hoxy- 2, 3-di hydro-1 Hindol -1-yl)-5-

cyano- 6- [Wo(okiosmphoxymet hyl ) propyl am no] -2 net hyl pyri m di m€T/US82/15493
4- (7-chl oro-5- nmet hoxy- 2, 3-di hydro-| Hindol -1 -yl)-5-
fornyl-6-[1-(1-nethox rrethl)proplamno t hyl pyrim di ne;

4- (7-chl or o- 5- MEtUT&% y)f1 Q{P@dro Cet | H&hpgfnyl )“%‘ R@Rq' NRSCOR7,
(1- met hyl but yl amHﬁo:)ogRBnet-h@RQymm‘? di FEONROR7, —C02R8 -CO(NOR?)R7, or
4-(7-chl oro-5-meth @gy 1%1,13-di hydr o- 1 H i ndol -1-y| ) -

(1- net hyl propyl am - et hyl pyri m di ne; and 15

4-(7-chl oro-5- rrethoxy 2, 3-di hydro-I Hindol -1-yl) - 6-

1-(1- | t-h di d of d
(108 S O ML B comon f Qi
i ndependent |y, é?acﬁ6oéléhhf|1en§e“cseh@%@@élkﬂorﬁ?zFCB @W@rﬁlkﬂ\} Cl- C4
hal oal kyl , NR9 QC N?%@%@kyl . CER18, , (%ﬂ@aﬁﬂflaﬁeﬂ n'ﬂ@»c Gl-C6 al kyl,

C2- C6 alkenyl, ycl oal and ycIoaIkyIaIkyI
30 wherein each 11%%06"1%{% f?’qg a&lkg’aﬁyl' %€§

cycl oal kyl, or ©&4& %tcamiazaﬁ]]«;dlalclgyblkyleach optionally substituted wth
hal oge%é) CN Cl- 4 hal oal kyl, -NROR10, -NROCOR9, -COR10, -OR10, SH or -S
(O nR 35 R2 is H, halogen, CN, Cl-C4 hal oal kyl, -COR10, -OR10, SH,
-S(C»anZ alt<Chaalikydly CROBE dycbhpkkyldiner, pRrYrodMIAR09209@razine,

PCT/ US02/ 15493 N-methylpiperazine, morpholine or thiomorpholine;

R8 is independently at each occurrence Ci-Cs alkyl, C1-C4
15 haloalkyl, C3-Cg cycloalkyl, C4-Ciz cycloalkylalkyl,
aryl, arvl(Ci-Cs alkyl)-, heteroaryl or
heterocaryl (Ci-Cs alkyl);

R? and R10 are independently at each occurrence selected
20 from H, C1-C4 alkyl, C1-Cs haloalkyl, C3-Cg alkenyl,
C3-Cg alkynyl, C3-Cg cycloalkyl, C;-Cg alkoxyalkyl,

and Cy4-Cv cycloalkylalkyl;

R11l is independently at each occurrence C;-Cs alkyl, C1-Ca
25 haloalkyl, C3-Cg cycloalkyl, Cs-C12 cycloalkylalkyl,
aryl, aryl(Ci1-C4 alkyl)-, heterocaryl,
heteroaryl (C1-C4 alkyl), or -NR®R7;

R12 is independently at each occurrence C;1-Cs4 alkyl, C1-Ca
30 haloalkyl, C3-Cg alkenyl, C3-Cg alkynyl, C3-Cg
cycloalkyl, or C4-Cy cycloalkylalkyl;

aryl is phenyl or naphthyl, each optionally substituted
with 1 to 5 substituents independently selected at
35 each occurrence from Ci-Cg alkyl, C3-Cg cycloalkyl,
C4~C7 cycloalkylalkyl, C3-Cg alkenyl, Cy-Cg alkynyl,

halogen, C1-Cs haloalkyl, cyano, -OR30, -gH,
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C4- C7 cycl oal kyl al kyl ; wherein each C1-C4 al kyl, C3-C6 cycloal kyl, or C4-C7
cycl oal kyl al kyl is optionally substituted with halogen, -CN, Cl1-C4

hal oal kylwO-0bie2R3®, - NROCOR9, 5 -COR10, -OR]-0, SH or -S POr/UsRiB493 R3 i s
Cl- C10 al kyl, C3- ClO al kenyl, C3-C10 al kynyl, C3-C8 cycl oal kyl, C4-Ci12
cycl oal kyl al kyl CLQ, al koxyal ky Cl O cl ogl or 0 C6_C10
cycl oal kenyl al ky‘[ ]%l'n &%%Sgar BSQZC% 'an %?%'ky n%y be
replaced with O, 1\$(©0)RNR%,, am2&b@mgﬂm3@ach1\@29§@9R%ﬂ k)LINRze@m:;LOaﬁakenyl ,
C3-C8 al kynyl, gloal kyl, 15 C4-Cl2 cycl oal kyl al kyl, C2-C10

al koxyal kyl , C5- ‘(91@\7%% oal kenyl or C6-Cl0 cycl oal kenyl al kyl is

optionally substl t ut ed wth 1 2 or 3 substituents independently sel ected

at each occqur,r nce from Cl- | k | kenyl .. C2: C10 al kynyl, 20
C3- 06 cy%l gla‘ﬁ%i Tl of ean“E:"l r%Y%HPJK?& % razingh o “S(OnRI,
- CORG, _NHRasozga/er:(:@)wRﬁR?rlazi\Wl Cﬁu(é@)ymmum@jaﬁﬂ -CC (O R6 7

- NR7CORS6, (I%@ 7(:(?{%?3 A R6R7, -
aryl, heteroar anl(;julzleteroc 5%35 Q}X%%O%pen nt% @1 ected in each

occurrence fr omlndr‘P ybqlrp)yrr 3 deprofagranyN, - NRORLO,
-S(O nR12, hal Oil%hz&ﬂhf&l}ai k%enﬁhquMPal i%xaz&lly@ fwl@a@%wy G3-Co
cycl oa and heteroar mhereln

I al k ar
Cl- 06 a]fq\iyl 01%?’%l ky"retw@@”cyc?%afrk@?zo&lcee%fFlke?RﬂFlO%% L2- C5
al kynyl, are opstuhmaiﬁtytécmbfsitm ut esb V3 tdub£OR1Ouen EORM def&2dREn £ 1 ¥ONRIR1O0,
- CN, -NR9R10, -%&&%é@ﬁé& B é&ﬂﬂmggEurfghce from C1-Cg alkyl,

C3-Cg cycloalkyl, Cy4-C7 cycloalkylalkyl, Cs-Cg
alkenyl, Cy-Cg alkynyl, halogen, C1-C4 haloalkyl,

15 cyano, -OR30, -SH, -S(0)pR32, -COR32, -CO,R28,
-0C(0)R32, -NR29COR2?2, -N(COR32),, -NR29CONR29R30,
-NR29C0O2R28, -NR29R30, and -CONR29R30;

heterocyclyl is saturated or partially saturated

20 heteroaryl, optionally substituted with 1 to 3
substituents independently selected at each
occurrence from C;-Cg alkyl, C3-Cg cycloalkyl, Cz-Cy
cycloalkylalkyl, Cy-Cg alkenyl, Cy-Cg alkynyl,
halogen, C1-Cs haloalkyl, cyano, -OR30, SH, -S(0)nR32,

25 -COR32, -CO3R32, -0C(0O)R32, -NR29COR2?, -N(COR32),,
-NR29CONR29R30, -NR29CO5R32, -NR29R30, and -CONR29R30;

R28 ig independently at each occurrence C;-Ca alkyl, C1-Cq
haloalkyl, C3-Cg cycloalkyl, C4-C1y cycloalkylalkyl,
30 phenyl, or phenyl(C1-Cs alkyl)-;

R29 and R30 are independently at each occurrence selected
from H, C1-C4 alkyl, C1-C4 haloalkyl, C3-Cg alkenyl,
C3-Cg alkynyl, C3-Cg cycloalkyl, C3-Cg alkoxyalkyl,
35 and Cy4-Cy cycloalkylalkyl;
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Al are CH, A2 are CH -212 WD 02/092090 PCT/ US02/ 15493 RS5 is

i ndependently at each occurrence -H, Cl1-Cl0 al kyl, Cl1-C4 hal oal kyl, Cl1-C4
hal oal koxwyQ 020220810 al kenyl, C2-Cl0 al kynyl, C3-C6 cycl oalPkylusos13343 C12
cycl oal kyl al kyl , -NO2, hal ogen, -CN, -NR6R7, -NR6COR7, -NR6CO2R8, -CORE
-OR7, -CONRGR7, -CO (NOR9) R11, -CO2R8, or -S (O nRl1l; wherein Cl-C10

al kyl, C2- ®¢ askémflepepgleptiyalaty mpich oC3ueEanay ¢al-Houl adhslCcACCiQ,

cycl oal kyl al kyl ti@_{le& %li’l%’ti t yed W 0 3.sHpstituents

i ndependent |y sefl?éelgoté‘e%qgit)' each éo%lgur rer}c'e@?r g%m%%?éy&él %’/I éé)C:2 C4 al kenyl,
C2-C4 al kynyl , CXLPRYEY bal &G4~ caslopdiadiadiival kyand C1- ¢4 hal oal kyl |
-NO02, hal ogen, -CN, -NR6R7, -NR6COR7, NR6CO2R8, -CORE -OR7, -CONR6R7, 15
-C02R8, -CO (NOR9) R7, or_-S (O nR11l; alternatively, two R5 groups on

adj acent® atore ¢n ¥or9% & - 5-7 menbered fused ring, partially saturated or
unsaturated, optionally containing 1-2 -0- or 20 -SOn- or 1-3 N heteroatons

provi ded t ri does no ontain y.S-S,.0-0, S-0 or NS bonds; said
5-7 rrerrberg%'f uggd:??%?rb%t?%nﬁﬁw s]?lé;s"f}?ecliﬁjeraz with Cl-c4 al kyl, C2-C6

al kenyl, C2-C6 al kynyl, C3-C6 cycloal kyl, C4-C8 cycl oal kyl al kyl, 25 Cl1-C4
hal oal kyl , X% hal ogen, -CN, -NR6R7, NR6COR7, NR6CO2R8 , -CORE - OR7,

- CONR6R7, -Q0 Ré\] -CO(NOR9) R7 , or -S(0) nR11l; R6 and R7 are

i ndepententy yisat(Fhctilloccurrence 30 H, Cl1-C6 al kyl, Cl-C4 hal oal kyl, C2-C8
al koxyal kyly, 1<C®#6 cycl oal kyl, C4-Cl12 cycl oal kyl al kyl, C5-C12

bi s(al koxy%aaclli%%%r_yl , aryl (Cl-C4 alkyl)-, heteroaryl or

het er oar yl kyl);
Rl is C1-Cg alkyl;
15
R2 is H, halogen, CN, or -COR10;

R4 and R5 are independently selected in each occurrence
-OR10, halogen, or C;1-Cg haloalkoxy;

20
Al and A2 are CH; and

R10 is H.
25 20. A compound of Claim 19 selected from:

4-(5,7-dichloro-2,3-dihydro-1H-indol~-1-y1l)-6-(1-
ethylpropylamino)-2-methylpyrimidine;

30 5-chloro-4-(5,7-dichloro-2,3-dihydro-1H-indol-1-y1) -
6-(l-ethylpropylamino)-2-methylpyrimidine;

5-bromo-4-(5,7-dichloro-2,3-dihydro-1H-indol-1-y1l)-6-
(l-ethylpropylamino)-2-methylpyrimidine;
35
4-(5,7-dichloro-2,3-dihydro-1H-indol-1-yl)-6-(1-
ethylpropylamino)-5-iodo-2-methylpyrimidine;
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35 alternatively NR6R7 is piperidine, pyrrolidine, piperazine,

N- et hyl pi per azi ne, norpholine or thionorpholine; -213 WO 02/092090

PCT/ US02/WwB428920M8 i s i ndependently at each occurrence ClPCA/tsbkyd493 Cl- C4
hal oal kyl , C3-C6 cycl oal kyl, C4-Cl2 cycl oal kyl al kyl, aryl, aryl (Cl-C4

al kyl)-, heteroaryl or heteroaryl(CLl-C4 alkyl); 5 RO and R10 are

i ndependently at each occurrence selected fromH Cl-C4 alkyl, Cl1-C4

hal oal kyl, C3- I |5 | pal -8y _~_

al koxyal kyI andaéég%% cycﬁlcé (qudf(({fl%{ 1%3 C?yclg}élgl e%%%%leﬁlﬁéﬁeach
occurrence G-ehuingepy@mizo) I@@t%ylpymn@%llé?cl oal kyl , C4-C12

cycl oal kyl al kyI aryl, aryl (Cl-C4 alkyl)-, heteroaryl, het eroaryl (C1-C4
al kyl), or - Ii? 1513%2 i S |ndependently at _each occurrence Cl-C4 al kyl,
Cl-C4 IoaI kyl4 2 3R My T 1o bl bélbe%afkyl or CA-C7

cycl oal kyl awlp%ﬂa&hm@) m»eﬁwm;,ar Dapdthylpyeashddpej onal |y subst i t ut ed

wth 1 to 5 substituents independently selected at. each occurrence from
Cl-C6 al kyl, C3-C6 cycloal kyl, C4-C7 cycloal kyl al kyl, C2-C6 al kenyl, C2-C6
al kynyl, hal ogér, (5CI7-@li dtal @ad 48/ 3 - ditanty o~ IR3nde BH, ~2h) ~ & -R32, - COR32,

&DRggzogzmggﬂﬁ@%l and %Wroar y?@&%@@%%i m di nyl ,

pyrazi nyd , 30 pyridazinyl, triazinyl, furanyl, quinolinyl, isoquinolinyl,
thienyl, im dazd-yi7-duice! ylmetididply) 3 - Py @bYL 11 0%8281 ¥ . Pengof ur anyl

(l-ethylpropylamino) -2-methylpyrimidine;

4-(7-chloro-5-methoxy-2,3-dihydro-1H-indol-1-y1) -5-
15 cyano-6-(l-ethylpropylamino)-2-methylpyrimidine;

4-(7-chloro-5-methoxy-2,3-dihydro-1H-indol-1-y1l) -6~
(l-ethylpropylamino)-5-formyl-2-methylpyrimidine;

20 4-(7-chloro-5-methoxy-2,3-dihydro-1H-indol-1-yl) -6-
[1-(1-ethyl-3-methoxy)propylamino] -2-methylpyrimidine;

4-(7-chloro-5-methoxy-2,3-dihydro-1H-indol-1-y1l)-6-
[1-(l-ethyl-3-methoxy)propylamino] -5-iodo-2-
25 wmethylpyrimidine;

4-(7-chloro-5-methoxy-2,3-dihydro-1H-indol-1-y1) -5~
cyano-6-[1-(l-ethyl-3-methoxy)propylamino] -2-
methylpyrimidine;
30
4-(7-chloro-5-methoxy-2,3-dihydro-1H~-indol-1-y1l)-6-
[1- (1-methoxymethyl)propylamino] -2-methylpyrimidine;

4-(7-chloro-5-methoxy-2,3~dihydro-1H-indol-1~y1l)-5-

35 iodo-6-[1-(l-methoxymethyl)propylamino]-2-
methylpyrimidine;
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benzot hi enyl, benzthiazolyl, isoxazolyl , pyrazolyl, triazolyl,
tetrazolyl, or indazolyl, each optionally 35 substituted with 1 to 3
substi t uewbD2iopependent |y sel ected at each occurrence fPOmUSE2/GEIRI Kyl ,
-214 WD 02/ 092090 PCT/ US02/ 15493 C3-C6 cycl oal kyl, C4-C7 cycl oal kyl al kyl,
C2-C6 al kenyl, C2-C6 al kynyl, hal ogen, Ci1-C4 haloalkyl cyano, - OR30,
-SH, -S(0O nR32, 4m10mmth0mb)mh¥mgmgdolwfﬂ%ﬁi
- NR29 CONR2 930 -3 = NRZ O 280 oy AR - @5¥haﬁggﬂﬁﬂgﬁ30; het erocycl yl i
het eroaryl, optionally substituted wt

s
saturated or partially saturated h
to 3 substi® &qu%ﬁﬁékﬁﬁently sel ected at each 10 occurrence from Cl-C6
al kyl, C3-C6 cycloal kyl, C4-C7 cycloal kyl al kyl, C2-C6 al kenyl, C2-C6

oL yns hal oo £l Dalom eyt g S0, LRI o OO

-NR29C02R32pIHNR2gRBDL @&Kmemmmﬁﬁm5¥hyl)gfbﬁﬁ&hmxnm}H£EpendentIy at each

1

occurrence 0 fgecm. hal oal kyl, C3-C6 cycloalkyl, C4-C12
cycloalkylg\k pheny or phenyl (C1- 4 al kyl)-; 20 R29 and R30 are
i ndependent |y at each occurrence sel ected froan Cl-4 al kyl, Ci1-C4
hal oal kyl', C3- CG; %%Moro@v@dﬁ%ywb— SyGhoaldy -1 G2 (e -

alkoxyalkyl cycl oal k IaI ;25 i s independently at each
occurr erfce @r? (kﬁ %%&%ﬁ? ﬁéﬂpy33?¥§?%ﬁkenyl C3- 06 al kynyl ,

C3-C6 cycl oal kyl, or_CA C7 cycIoaIkyIaIkyI and nis 0, 1, or 2. 30 22. A
phar maceuti cal gpm@p 't'%%f%%ﬁ%éﬁgxﬁlfi§9fﬂ9%&o fﬁxxwég£§h1§i§15gn1l, 2,

3, 4, 5, 6, 7,
(1 -methylpropylamlno) -2-methylpyrimidine; and

15 4-(7-chloro-5-methoxy-2,3~-dihydro-1H-indol-1-y1l)-6-
[1-(1l-cyclobutyl)ethylamino) -2-methylpyrimidine.

21. A compound of Claim 13 wherein:

is CRrY;
is (-H,-H);
is CHy;
is NHR3;

20

< = X

25 Rl is independently, at each occurrence, selected from
H, halogen, -CN, C1-Cz haloalkyl, -NR9R19, -NROCOR?,
-COR10, -0OR10, sH, -S(0)pnR? C1-Cg alkyl,
C2-Ce alkenyl, Cy-Cg alkynyl, C3-Cg cycloalkyl, and
Ca-Cg cycloalkylalkyl;

30 wherein each C1-Cg alkyl, Cy-C¢ alkenyl,

7

C2-Cg alkynyl, C3-Cg cycloalkyl, or
C4—Cg cycloalkylalkyl is each optionally substituted
with halogen, CN, Ci-Cs haloalkyl, -NRIR10,
-NRPCOR?, -COR10, -OR10, SH or -S(0)pR12?;
35
R? is H, halogen, CN, C1-Cs haloalkyl, -COR10, -Qr10, gH,
-S(0)nR12, C¢q1-C4 alkyl, C3-Cg cycloalkyl, or
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13, 14, 15, 16, 17, 18, 19, 20, or 21 and a pharmaceutically acceptable
carrier. 35 23. A nethod of treating a mammal afflicted with affective

di sor der ,warziogtogg depressi on, headache, -215 WO 02/ 092090TRSIZ/USAR/ 15493
irritable bowel syndrone, post -traurrat ic stress disorder, supranuclear

pal sy, imune su pre55| on, Alzheiner's disease, gastrointestinal diseases,
anor exi a ner vosad&ic7 &M%Paflé‘éfdiaﬁéwdllfsorder drug addiction, drug or

al cohol 5 wit hdrmv@fe_ﬁyrm@mscl-ith |, orc}g_djssaggggalq:;gﬂldi @wascul ar or

heart-rel ated di fer |I|t r.obhl ens eficjen Vi rus
i nfections, hemp 4r ha?gl &R a)i&g’éls Oqtﬁ‘foé’rr‘r’ﬁ%’f tiﬂyﬁqcégﬂ‘%% ng‘#hl cord
traumas, epil eﬂsqﬂ,ogemokaNuI@ﬂGg, kmi;aat]rlqﬂhl cNRER&Pal -8BP@PR3j s or 10

hypogl yaeni a whi ghpygmt hagzeonpgi:s a istering to the mamal a dose of
t he phar rrxalceuticai(JTFb corrpoglRtlonéh 8%! g%? % 24. The nethod of daim 23,

wherein the mammal is 15 afflicted affectlve di sorder, anxiety or
depressi on.r3 -i&l,-cyp alkyl, C3-Cy10 alkenyl, C3-Cyig alkynyl,
C3-Cg cycloalkyl, Cy-Ci2 cycloalkylalkyl,
C2-Cy19 alkoxyalkyl, Cs5-C1p cycloalkenyl, or
10 Cg-C1g cycloalkenylalkyl;
wherein one carbon in any cycloalkyl ring may be
replaced with O, S or NR?; and
wherein each C;-C1p alkyl, C3-Cig alkenyl,
C3-Cg alkynyl, C3-Cg cycloalkyl,
15 Cy-C12 cycloalkylalkyl, C3-Cig alkoxyalkyl,
Cs-Cig9 cycloalkenyl, or Cg-Cig cycloalkenylalkyl is
optionally substituted with 1, 2 or 3 substituents
independently selected at each occurrence from
C1-C¢ alkyl, Cy-Cg alkenyl, C3-Cip alkynyl,
20 C3-Cg cycloalkyl, halogen, C1-C4 haloalkyl, cyano,
-OR7, SH, -S(O)nR1l, -COR®, -NHR6SO,R8, -0OC(O)NRER7,
-N3, -OC(0)OR7, -COgR8, -OC(0)R6, -NR7COR®, -N(COR®)s,,
-NR7CONR®R7, -NR7CO,R8, -NR6R7, -CONROR7, -CO,H, aryl,
heteroaryl an& heterocyclyl;
25
R% is independently selected in each occurrence from
-H, -OR10, -COR?, -COR8, -CONRIR10, -CN, -NROR1O,
-S(0)nR12, halogen, C1-Cg alkyl, C1-Cs4 haloalkyl,
C1-C6 haloalkoxy, C3-Cg cycloalkyl, Cz-Cg alkenyl,
30 Cy-Cg alkynyl, aryl and heterocarvyl;
wherein C1-Cg alkyl, C1-C4 haloalkyl,
C3-Cg cycloalkyl, C3-Cg alkenyl, and C3-Cg alkynyl,
are optionally substituted with -OR10, -COR?,
-CO2R8, -CONRORIO, -cN, -NROR10, -S(0)nR!2, or halogen;
35
Al are CH;
A2 are CH;
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R5> is independently at each occurrence

-H, C1-C10 alkyl, C1-C4 haloalkyl, C1-C4 haloalkoxy,
Cy-C19 alkenyl, Cy-Cqg alkynyl, C3-Cg cycloalkyl,
C4-Cq13 cycloalkylalkyl, -NO;, halogen, -CN, -NR6R7,
-NRO6COR7, -NR6CO,R8, -COR® -OR7, -CONRSR7,
-CO(NOR?)R11, -CO,5R8, or -S(0)pRl;

wherein C1-Cig9 alkyl, Cy-Cip alkenyl, Cy-Ci1g9 alkynyl,
C3-Cg cycloalkyl and Cy-Ciy cycloalkylalkyl are
optionally substituted with 1 to 3 substituents
independently selected at each occurrence from Ci-Cyg
alkyl, C3-C4 alkenyl, C3-Cs alkynyl, C3-Cg cycloalkyl,
Cy4-Cg cycloalkylalkyl, C1-C4 haloalkyl, -NO;, halogen,
-CN, -NR®R7, -NR®COR7, NR®CO,R8, -COR® -OR7, -CONRSR7,
-CO3R8, -CO(NOR?)R7, or -S(0)nR11;

alternatively, two R® groups on adjacent atoms can form a

5-7 membered fused ring, partially saturated or
unsaturated, optionally containing 1-2 -0- or

-SOn- or 1-3 N heteroatoms provided the ring does not
contain any S-S, 0-0, S-0 or N-S bonds;

said 5-7 membered fused ring optionally substituted
with C1-C4 alkyl, Cy-Cg alkenyl, Cy-Cg alkynyl,

C3-Cg cycloalkyl, Cz-Cg cycloalkylalkyl,

C1-C4 haloalkyl, -NO3, halogen, -CN, -NRSR7, NROCOR7,
NR6CO,R8, -COR6 -OR7, -CONROR7, -CO,R8, -CO(NOR?)R7, or
-S(0)nR1L;

R® and R7 are independently at each occurrence

H, C1-Cg alkyl, C1-C4 haloalkyl, Cy-Cg alkoxyalkyl,
C3-Cg cycloalkyl, Cy4-Ci2 cycloalkylalkyl, Cg-Cia
bis(alkoxy)alkyl, aryl, aryl(C;-Cs alkyl)-, heterocaryl
or heteroaryl (C1-Cs alkyl);

alternatively NRPR7 is piperidine, pyrrolidine, piperazine,

N-methylpiperazine, morpholine or thiomorpholine;
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R8 is independently at each occurrence C1-Cs4 alkyl, C1-Ca
haloalkyl, C3-Cg cycloalkyl, Cy-Ciz cycloalkylalkyl,
aryl, aryl(C1-C4 alkyl)-, heterocaryl or
heteroaryl (C1-C4 alkyl);

R? and R10 are independently at each occurrence selected
from H, C1-C4 alkyl, C1-C4 haloalkyl, C3-Cg alkenyl,
C3-Cs alkynyl, C3-Cg cycloalkyl, C;-Cg alkoxyalkyl,
and Cs-C7 cycloalkylalkyl; ‘

R1l is independently at each occurrence Ci-Cs alkyl, C1-Cy
haloalkyl, C3-Cg cycloalkyl, Ca-Cia cycloalkyialkyl,
aryl, aryl(C1-C4 alkyl)-, hetercaryl,
heteroaryl (C1-Cq alkyl), or -NR6R7;

R12 ig independently at each occurrence C;-Cz alkyl, C1-Ca
haloalkyl, C3-Cg alkenyl, C3-Cg alkynyl, C3-Cg
cycloalkyl, or Cz-C7 cycloalkylalkyl;

aryl is phenyl or naphthyl, each optionally substituted
with 1 to 5 substituents independently selected at.
each occurrence from Ci1-Cg alkyl, C3-Cg cycloalkyl,

Cs-C7 cycloalkylalkyl, Cz-Cg alkenyl, C3-Cg alkynyl,
halogen, C1-Cz haloalkyl, cyano, -OR30, -gH,
-S(0)pnR32, -COR32, -CO3R28, -0OC(0O)R32, -NR29COR29,
-N(COR32),, -NR22CONR29R30, -NR22CO,R2?8, -NR29R30, and
-CONR2%R30;

heterocaryl is pyridyl, pyrimidinyl, pyrazinyl,
pyridazinyl, triazinyl, furanyl, quinolinyl,
isoquinolinyl, thienyl, imidazolyl, thiazolyl,
indolyl, pyrrolyl, oxazolyl, benzofuranyl,
benzothienyl, benzthiazolyl, isoxazolyl , pyrazolyl,
triazolyl, tetrazolyl, or indazolyl, each optionally
substituted with 1 to 3 substituents independently
selected at each occurrence from C1-Cg alkyl,
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C3-Cg cycloalkyl, C4-C7 cycloalkylalkyl, Cy-Cg
alkenyl, C;-Cg alkynyl, halogen, C1-Cz haloalkyl,
cyano, -OR30, -SH, -S(0)pR32, -COR32, -CO,R28,
-OC(0)R32, -NR29COR2%, -N(COR32),;, -NR29CONRZ9R30,
-NR29C0O5R28, -NR29R30, and -CONRZ29R30;

heterocyclyl is saturated or partially saturated
heterocaryl, optionally substituted with 1 to 3
substituents independently selected at each
occurrence from C1-Cg alkyl, C3-Cg cycloalkyl, Cs-Cy
cycloalkylalkyl, Cp-Cg alkenyl, Cy-Cg alkynyl,
halogen, C1-C4 haloalkyl, cyano, -OR30, SH, -S(0)npR32,
—COR32, -CO2R32, -0C(0)R32, -NR29COR2?%, -N(COR32),,
—-NR29CONR29R30, -NR29CO,R32, -NR29R30, and -CONR29R30;

R28 is independently at each occurrence C;-Cg alkyl, C1-Ca
haloalkyl, C3-Cg cycloalkyl, Cs-Ciz cycloalkylalkyl,
phenyl, or phenyl(Ci1-C4 alkyl)-;

R29 and R39 are independently at each occurrence selected
from H, C;-Cs alkyl, C1~-Cs haloalkyl, C3-Cg alkenyl,
C3-Cg alkynyl, C3-Cg cycloalkyl, C3-Cg alkoxyalkyl,
and Cy4-Cy7 cycloalkylalkyl;

R32 is independently at each occurrence Ci-Cs alkyl, C1-Ca
haloalkyl, C3-Cg alkenyl, C3-Cg alkynyl, C3-Cg
cycloalkyl, or C4-C7 cycloalkylalkyl; and

n is 0, 1, or 2.

22. A pharmaceutical composition comprising a compound
according to Claim 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,
13, 14, 15, 16, 17, 18, 19, 20, or 21 and a

pharmaceutically acceptable carrier.

23. A method of treating a mammal afflicted with

affective disorder, anxiety, depression, headache,
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irritable bowel syndrome, post-traumatic stress disorder,
supranuclear palsy, immune suppression, Alzheimer’s
disease, gastrointestinal diseases, anorexia nervosa or
other feeding disorder, drug addiction, drug or alcohol
withdrawal symptoms, inflammatory diseases, cardiovascular
or heart-related diseases, fertility problems, human
immunodeficiency virus infections, hemorrhagic stress,
obesity, infertility, head and spinal cord traumas,
epilepsy, stroke, ulcers, amyotrophic lateral sclerosis or
hypoglycemia which method comprises administering to the
mammal a dose of the pharmaceutical composition of Claim
22,

24. The method of Claim 23, wherein the mammal is

afflicted affective disorder, anxiety or depression.
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