WO 02/ 059127 PCT/ USO01/ 49374 SUBSTI TUTED PYRAZI NOQUI NOXALI NE DERI VATI VES AS
SEROTONI N RECEPTOR AGONI STS AND ANTAGONI STS FI ELD OF THE | NVENTI ON The
present iwoantson7i s directed to novel conpounds represerrcadsoy/4s374 uct ur al
Formulas (1) and (I-a): RLRL 9 s 9 N :f4a :xa ~INR4Ib 6 RS X ~
~~|""")J) n (1) (I-a) or a pharmaceutically acceptable salt thereof,
wherein Rl, Rda, R4b, R5, R6, R7, R8, R9, n, and X are described herein.
The i nvent i 0§k #h§Pu6OPERE PRG0Nyt RoRRATFRCSHE LebTies Mk AELEOPORAYPT T SI NG

t hese novel conmpounds as active 1ngredients and the use of the novel
compounds and their foRAYERIOENSGONIHE AARaPRERCONESdSr t ai n di sorders.
The conpounds of this invention are serotonin agonists and antagonists
and are useful in the control_or prevention of central nervous system

di sorders including obesity, E%%%ﬁé@?—iﬂgpp@%gg%ﬁmﬂpsych03|s

schi zophreni a, s‘hee;pxemgbnsemaéndicsmr der sjirecfeal Neo aﬁdvéﬂ_hej’onmdllds ons
associated_w th cg gf %lg S % 5 ?b|a§I and ? |ntest|nal

di sorders $GEH5S™ f HCFIOH EP F e §§ t 8Fnte§ Hgl nmotility.
BACKGROUND OF THE | NVENTI ON There exists a substantlal correlation for the
rel ationship between 5-HT2 receptor nmodulation and a variety of diseases

and t her api es. Tg dat tH&ee subtypes of the 5 HT2 cébtor cl ass have
been |dent|f|ed 5- rﬁgij R r/%?N

R® N R® N
R4a R4a
7 7
R $ R% R N R%
R® R’ X(\/))
n
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or a pharmaceutically acceptable salt thereof, wherein RI,
R4a, Rré4b, R3, R6, R7, R8, R?, n, and X are described herein.
The invention is also concerned with pharmaceutical
formulations comprising these novel compounds as active
ingredients and the use of the novel compounds and their
formulations in the treatment of certain disorders. The
compounds of this invention are serotonin agonists and
antagonists and are useful in the control or prevention of
central nervous system disorders including obesity,
anxiety, depression, psychosis, schizophrenia, sleep and
sexual disorders, migraine and other conditions associated
with cephalic pain, social phobias, and gastrointestinal
disorders such as dysfunction of the gastrointestinal tract
motility.

BACKGROUND OF THE INVENTION

There exists a substantial correlation for the

relationship between 5-HT2 receptor modulation and a
variety of diseases and therapies. To date, three subtypes
of the 5-HT2 receptor class have been identified, 5-HT2A,
5-HT2B, and 5-HT2C. Prior to the early 1990’s the 5-HT2C
and 5-HT2A receptors were referred to as 5-HT1C and 5-HT2,

respectively.



5-HT2B, and 5-HT2C. Prior to the early 1990's the 5-HT2C and 5- HT2A
receptors were referred to as 5-HT1C and 5-HT2, respectively. WO 02/059127
PCT/ US01/w03Z4591The agoni sm or ant agoni sm of 5-HT2 recept @C3/USei/sd3e+s

sel ectively or nonsel ectively, has been associated with the treatnent of
various central nervous system (CNS) disorders. Ligands possessing
affinity for th&h8- Hf2ns smeospaoitaghaiembedn SsHEWN regepive snuretbes

phys'0|09'%@hec@@@eﬁ%h%¥'HBQEeQEE%EB%19Trﬁ@gsbb@npﬁéggﬁggk%a'%@khs%h%nces
11, 181, 1990 recent past the  contribution of serotonergic

activity tér?ﬁémﬁﬁéeoéfvééﬂpéﬁ §entaali BepreysaftysErigsCNES been wel |

docunenteddlgeﬁaggads 10gkbhak bB%é@é%Qn harevarall rbasahet gngref serotonin
in the _CNS have been sucgessfuhP§Pdeve oped as anti de ress?nts The

serotom n $EFEREPYE PBYSt RREM A t 5Ps g gRmeFﬁﬁBF|8 YSEOLPHLF8Asi ng t he
anmount of aaaob@nanlp&a&eaﬁfeatbheTmehme iay papsemacohesgechiegkt bhnowgh
treatnents, .ho er 15.without . side effects nd suftfer from
del ayed ongét @ﬁ& 89?82 g8ngpﬁ r§Cepfi Ras ﬁsggﬁlaPry, ?H %o p f 3,
1993). Dusetotbherg&chantsnﬁpy &ot tbe mbdehefS8Rksont héy effect the
activity o S ny.Q.r t u hrs ific

Y gn?18%§?8%s§ t ﬁEﬁpgnpﬁi §%8§ RL13UALYBRSNt Al Egﬁg ﬁﬁéﬁ

modul at i on serot onin 0 receptors nost plays a
si gni fikanthasl éncnepke sheeoverpdédt bprafi @nelﬁfaéérptéﬁlnthés§h§onpounds

often havecgs Rhgh BbEhNkL¥cEQLra1nYNBEGObpbReagseRAt9RERrEEEERALRNS as
well as a nultitude of other npnoanmi ne neurotransmtters and nui sance

recept or s. TRENGGFRGOTdRe SER eEhéVReEBPPERkS5 18RRI tPESCH PYREY dBOFELAN ow

for the exgylmatkeasaﬁg ta@sambhﬁtdefebépaeahlafp@@b@ﬁt &hetn@eﬁbreellgands
with an roved sid Ther e anphe evi dence to support

the rol'e ofVRgBRE.L| TBeEt fserBEBEbYS FReREE R e n RaHEkF o SEPoBate
t her api®s. wilbdvhat sadeobffeHt2 madeptifferhfisobhednlayed onset of

action (Leonard, J. Clin. Psychiatry, 54 (suppl), 3, 1993).
Due to the mechanism of action of the SSRIs, they effect
the activity of a number of serotonin receptor subtypes.
This non-specific modulation of the serotonin family of

20 receptors most likely plays a significant role in the side
effect profile. 1In addition, these compounds often have a
high affinity for a number of the serotonin receptors as
well as a multitude of other monoamine neurotransmitters
and nuisance receptors. Removing some of the receptor

25 cross reactivity would allow for the examination and
possible development of potent therapeutic ligands with an
improved side effect profile.

There is ample evidence to support the role of

selective 5-HT2 receptor ligands in a number of disease

30 therapies. Modulation of 5-HT2 receptors has been
associated with the treatment of schizophrenia and
psychoses (Ugedo, L., et.al., Psychopharmacology, 98, 45,
1989). Mood, behavior and hallucinogenesis can be affected
by 5-HT2 receptors in the limbic system and cerebral

35 cortex. 5-HT2 receptor modulation in the hypothalamus can
influence appetite, thermoregulation, sleep, sexual

behavior, motor activity, and neuroendocrine function

-2-



associated with the treatnent of schizophrenia and psychoses (Ugedo, L.
et.al., Psychopharnmacol ogy, 98, 45, 1989). Mdwod, behavior and

hal | uci noweressa2zan be affected by 5-HT2 receptors in treTisobis76yst em
and cerebral 35 cortex. 5-HT2 receptor nodul ation in the hypothal anus can
influence appetite, thernoregulation, sleep, sexual behavior, notor
activity, didntdgro@ndo@ti-gd -fudemiads New\Bork ASREzEnyPCE 950 £14837 4

(Hartig, Pygeetqaly), Anpahs NewaYQik AGafems qfnd%@a@:'l(h%v thﬂa@s -139) . There
is al so evidence |nd|cat|n that 5-HT2 receptors nediate ypoact|V|t¥
ogy,

ef f ect feedeﬁﬁﬂtﬁrﬁaﬁ§d%%%$ hﬁ&ﬂ@%ﬁé%&ﬁmfl€f§ﬁ§5t|@ﬁ§¥69y§@h6ﬁﬁép

101, 57, 5m%%9.@)te SRR N & XISt | (P se@lopblairialoy 1ioefy ,t @15- HT2B  recept or
are usef ul @ treating conditions such as tachygastria, hypernotility
aSSOC|a%ed¥ﬁtr%|rr|table bowel disorder, constipation, dyspepsia, and

ot her per|pherabdmpob&dﬁedmahﬁdtd@@dB@L@m&ivatMszrammaganmgas have been
shown to be ef f ctlve |n h tre tnent of %%%p%ophrenla anX|ety

depressi on, IR oM §F & WES P& r 0sci ence an&ughhaV|oral revi ews,
16, 95, 19&@ﬁhyﬁasdelbrOMthemb¢néhKWIabsanuﬁpgﬁcMutmc1r51¢hbéetbpwel

cl assi cal I ti nt Si e
extrapyran?gg Qb%ge %P?g?ﬁ?a% %ﬁ ne rg%%gg%rlﬁg%dF§$Urb ﬁ%g?h@%ﬁgggl
conpouh@s Feddedledy copdisdenssi gni f cant dopamni ne D2 receptor affinity (as

wel | as other @U'Iﬁ@'ikc%tnrtﬁ%tl%ﬁ:safhfa'v@ e nWainhmf teauRNdr¥eb® 1@ in
associated wth extra pyram dal nptons and tardive dyskinesia, _thus

detractlngtﬁﬁoﬁF@ﬁémﬁnéfPﬁc&@?l&§pPF€Hﬂa I@HélﬁFgatﬁ€EF§S§H°§chP?§phrenla
and rel at edu@lr&qm@r SKoe@QWWJUn@%uQ@%SSﬁ%&Ic@g add"Behakdverabkevielvectivity

pr of i | gorgg;é JEePLSRR! 2,95 S, TRLOYeIRR, oy Lhe;tieatment of 25
effects, classical neuroleptic are freguently responsible
for eliciting acute extrapyramidal side effects and
neuroendocrine disturbances. These compounds generally
possess signifcant dopamine D2 receptor affinity (as well
as other nuisance receptor affinity) which frequently is

20 associated with extra pyramidal symptoms and tardive
dyskinesia, thus detracting from their efficacy as front
line treatments in schizophrenia and related disorders.
Compounds possessing a more favorable selectivity profile
would represent a possible improvement for the treatment of

25 CNS disorders.

U.S. Patent Numbers 3,914,421; 4,013,652; 4,115,577;
4,183,936; and 4,238,607 disclose pyridopyrrolobenz-

heterocycles of formula:

R!
= \
X N
v,
30 where X is O, S, S(=0), or SOz; n is 0 or 1; Rl is various

carbon substituents, and Z is a monosubstituent of H,

methyl, or chloro.



U S. Patent Nunbers 3,914, 421; 4,013, 652; 4,115,577; 4,183,936; and

4,238, 607 disclose pyridopyrrol obenz- heterocycles of formula: RL N X N n
30 where Woim/n1285, S(=0), or S02; nis 0 or 1; Rl is varipe@aSoasd3eh
substituents, and Z is a nonosubstituent of H, nethyl, or chloro. -3 WO
02/ 059127 PCT/ US01/ 49374 U.S. Patent Nunber 4,219,550 discloses

pyri dopyrrol o- Befzh&&eotytuabesf 4f,@liul5e0 RisRIosEs] pyridopyArNlahere X
is 0 or SRy h%tgqmgy@l@él qu fg,%lu gropyl; R2is H 5 CH3, OCH3, O, Br,
F, or CF3; ané s - - q) or - CH2CH2-. Eur opean Pat ent

Appl i cation EP 473 550 AI d| scl oses Fil2ndol onaﬁht hyridines of formula: N R2
R3I N R4 XY RS 10 wherein X and Y_age H or.\a sinple ring, Rl, is H alkyl,
al kyl car bonyl al kyl , aryl carbonyl aI afal kyl, or a nono or disubstituted
car banoyl al kyl ; and R3, R4, and R\aef Iogen al kyl, al koxy,

al kyl thio or trifluoromet hyI PCT l/nt e aHl onal Patent Appl i cation WO

00/ 35922 15 di scl oses tetrahydro- I?‘b@dam no( 1, 2- A- qui noxal i n-5( 6H) one

where X is O or S; R! is C1.4 alkyl or cyclopropyl; R? is H,
5 CHz, OCH3, Cl, Br, F, or CF3; and (A) is -CHz-, -CH(CH3)-
or -CH,CHjy-.
European Patent Application EP 473,550 Al discloses

indolonaphthyridines of formula:

“y Y
10 wherein X and Y are H or a simple ring, R1, is H, alkyl,
alkylcarbonylalkyl, arylcarbonylalkyl, aralkyl, or a mono
or disubstituted carbamoylalkyl; and R3, R4, and R® are H,
halogen, alkyl, alkoxy, alkylthio or trifluoromethyl.
PCT International Patent Application WO 00/35922
15 discloses tetrahydro-l1H-pyrazino(l,2-A-gquinoxalin-5(6H)one

derivatives of formula:

as being S5HT2C agonists; wherein X is CR5R6 or carbonyl; R
is H or alkyl; R’ is H, alkyl, acyl , oxr aroyl; and R1l, R2,
20 R3, and R4 are independently, H, alkyl, alkoxy, halogen,
trifluoroalkyl, cyano, alkylsulfonamide, alkyl amide,
amino, alkylamino, dialkylamino, trifluoroalkoxy, acyl, or

aroyl.



derivatives of fornula: RL "NR R2 NYI R3 N X R4 R as being 5HT2C
agoni sts; wherein Xis CR5R6 or carbonyl; R is Hor alkyl; R is H, alkyl,
acyl , orwarcapbgizand R1, R2, 20 R3, and R4 are independemrciryysotiosad kyl ,

al koxy, hal ogen, trifluoroalkyl, cyano, alkylsulfonam de, alkyl am de,

am no, al kyl am no, dial kylam no, trifluoroal koxy, acyl, or _aroyl. -4 WD
02/ 059127 PCT/ USODL49374heNgRevef referapoes sepgeences sisgdeseothei scl ose

the compowRdschdshe rPkesepleisB¥@NiihQRntidgre remins a need to discover
new conpounds useful as serotonin agonists and antagoni sts which are

useful in 5 th&hegRt FEMAARSpRePERE &R 6 SCONEFaPHe FOBRSUESSt BFFd dor der s.
As such, the @b&%@@hlhﬂé@ﬂhh@ﬂsda&@|@&Q&g@ﬁi@ks ebipbuage wieghlane of |ow
nDIecuI |g ful as _serotoni oni s s and ant agoni sts, and

provi de 905 ﬁ°h§FPi OﬁoPgﬁgﬁntiﬁnSB%Nﬁ Tﬂ@rVﬁVENfgéﬁ ®Bne obj ect of

t he presenﬁlsnwdetson AS Buchrothéepreseet anwpumdds dlischoaes usekll as
agoni sts or. antaAaNl 8hscnohy CECEBLALD IOLR 1 3RRCT LEGRULY 8- HT2A and
5-HT2C receptors, or p arnaceu |ca |y "accep fable *galt s "or pro rugs 15
thereof . | serstandnhegoobjsést aofl ehéagradesins. i pndnpironite gprdviide
pharnaceutgg@&oc gggﬁbplons conprising a pharmaceutically acceptable
carrier a therapeuficall effectlve anDunt of at | east one of the
conpouk@s of the 20 present § i efitically acceptable salt

or prodrug for@nhkthebgekt of the present invention is to provide

novel compounds which are useful as agonists or antagonists

5 1Nl H

of 5-HT2 receptors, more specifically 5-HT2A and 5-HT2C
receptors, or pharmaceutically acceptable salts or prodrugs

15 thereof.

It is another object of the present invention to
provide pharmaceutical compositions comprising a
pharmaceutically acceptable carrier and a therapeutically
effective amount of at least one of the compounds of the

20 present invention or a pharmaceutically acceptable salt or
prodrug form thereof.

It is another object of the present invention to
provide a method for treating central nervous system
disorders including obesity, anxiety, depression,

25 psychosis, schizophrenia, sleep and sexual disorders,
migraine and other conditions associated with cephalic
pain, social phobias, and gastrointestinal disorders such
as dysfunction of the gastrointestinal tract motility
comprising administering to a host in need of such

30 treatment a therapeutically effective amount of at least
one of the compounds of the present invention or a
pharmaceutically acceptable salt or prodrug form thereof.
More specifically, the present invention provides a method
for treating obesity anxiety, depression, or schizophrenia.

35 These and other objects, which will become apparent

during the following detailed description, have been



It is another object of the present invention to provide a nmethod for
treating central nervous system disorders including obesity, anxiety,

depr essi owp 02855938y chosi s, schi zophreni a, sl eep and sexual PAiTAs U334

m grai ne and other conditions associated with cephalic pain, social

phobi as, and gastrointestinal disorders such as_dysfunction of the

gast r oi nt eschagvedr &ut thet ilhiviept ogsrpAdiisiceyeadnithnst epMpgungsachost in need
of such 30g.heataent)a therapeutically effective anount of at |east one of
t he conpounds of the present invention or a pharmaceutically acceptable
salt or prodrug formthereof. Mdre specifi alﬂs, t he present invention
provides a nethod for treating obesﬂf@ aﬁfﬁ\ y, depression, or

schi zophreni a. 35 These and ot hgg8 _obj

ect sy Whlch will becone apparent
during the follow ng detail ed desc

on, Ylave been -5 WO 02/ 059127

PCT/ USCOL1/ 49374 achi eved by the inve s' 'R@bvery t hat conpounds of
Formula (1) : R RONRS/ NI MR "8 NusRdb R R (1) 5 or
pharmaceutically acceptable salt or pyeodr orms thereof, wherein R1,

Rda, R4b, R5, R6, R7, R8, and RO are defined below are effective agonists
or antagoni sts of 5- HT2 receptors. 10 (BETAI LED DESCRI PTI ON OF THE

EMBCDI '\@NT%rTgﬂa ﬂa@e%tfikaitlye%@e@b%mle khe cPeespRbalriyerbi-pg provides a
novel comnpoun OF Formula (I): 1

thereof, wherein Rl, R4a, R4P, R5, R®, R7, R8, and R are

defined below, are effective agonists or antagonists of 5-

HT2 receptors.

10 DETAILED DESCRIPTION OF THE EMBODIMENTS

Thus, in a first embodiment, the present invention

provides a novel compound of Formula (I):

R1
9 rd
N
RE 1 r;g;
N
7 R4a
R N” R
R RS
15 (1)

or a stereoisomer or a pharmaceutically acceptable salt

form thereof, wherein:

Rl is selected from

20 H,
C(=0)R2,
C(=0) ORZ?,
C1-g alkyl,
Cy-g alkenyl,

25 C2-g alkynyl,
C3.7 cycloalkyl,
C1-g alkyl substituted with Z,
Co-6 alkenyl substituted with Z,

-6-



RO "NR RN 4a R7 RR5 R4b 15 (1) or a stereoisonmer or a pharmaceutically
acceptable salt formthereof, wherein: RL is selected from 20 H C (=0)
R2, C (=Wpo@Bd127 Cl1l-8 al kyl, C2 8 alkenyl, 25 C2_8 al kyayyso1/€874
cycloal kyl, Cl1_6 alkyl substituted with Z,” C2_6 al kenyl substituted with
Z, -6 WO 02/ 059127 PCT/ USO1/ 49374 C2_6 aIkyn | substituted with Z, C3_6
cycl oal kyl subst Fout exfl kynnl Zsu}D%‘t?thutsQFbsﬂftl'Ut with Z, 5-6 nenbered

heterocyclic ring sct,secm i nd d &astn ehe het eroat om sel ect ed
fromthe group 8n§ tl N, 1%9_; % g@i él heterocyclic ring system
substituted withaZle$uBsath}dlteslubrsttht gted with Y, C2_3 alkenyl

substituted i thsYe milG2ed BEkKpULyBubS! Lbubedyubbh YorChifliahhy)

substituted with 0-2 substifute
al kynyl5 substi tut ed \lﬁ@ﬁtoozeRizeteapyrcogluﬁgﬂﬁfzeﬁ—édprfnhtbezgmupand 15 5-6

menber ed heterocycli gohkRdeSngt 8% §ONbai AhAYsat said heterocyclic ring
system substituted with Z;
C1-3 alkyl substituted with Y,
Cy-.3 alkenyl substituted with Y,
10 Cy-3 alkynyl substituted with Y,
C1-g alkyl substituted with 0-2 RZ,
Cp-g alkenyl substituted with 0-2 RZ2,
Co_g alkynyl substituted with 0-2 R2,
aryl substituted with 0-2 R2, and
15 5-6 membered heterocyclic ring system containing at
least one heterocatom selected from the group
consisting of N, O, and S, said heterocyclic ring

system substituted with 0-2 RZ;

20 Y is selected from
Ciz-.g cycloalkyl substituted with Z,
aryl substituted with Z,
5-6 membered heterocyclic ring system containing at
least one heteroatom selected from the group
25 consisting of N, O, and S, said heterocyclic ring
system substituted with Z;
C3.¢ cycloalkyl substituted with -(Ci-3 alkyl) -
aryl substituted with -(Ci-3 alkyl)-Z, and
5-6 membered heterocyclic ring system containing at
30 least one heteroatom selected from the group
consisting of N, 0, and S, said heterocyclic ring

system substituted with -(C;-3 alkyl)-Z

Z 1s selected from H,
35 ~CH (OH) R2,
-C(ethylenedioxy)R?2



| east one heteroatom selected fromthe group consisting of N, 0, and S,
said heterocyclic ring systemsubstituted with 0-2 R2; 20 Y is selected
from C3_oewoyelsabkyl substituted with Z, aryl substitut e®Crushl/®376- 6
menbered heterocyclic ring systemcontaining at |east one heteroatom
sel ected fron1thgﬁgroup 25 consisting of N, 0, and S, said heterocyclic
ring systemsubORrtuted with Z; C3_6 cycl oal kyl substituted with -(C1-3
al kyl) -2, aryl_§§gstituted with -(CL_3 alkyl)-Z, and 5-6 nenbered
heterocyclic ring systemcontaining at 30 | east one heteroatom sel ected
fromthe group -oeABfsting of N, O, and S, said heterocyclic ring system
substituted with §§§ﬁ23 alkyl)-Z; Zis selected fromH, 35 -CH(OH) R2,
_ (et hyl enedi oxyfR2TRS7 W0 02/ 059127 PCT/ USO1/ 49374 -OR2, -SR2, - NR2RB,
-C (0) ®2, 5 - CLO(MRRR3R3, -NR3C (0) R2, -C (0) OR2, -OC (0) R2, -CH
(=NR4) NR2R3, 10 -3NHC§:£\IR4)NR2R3, -S(0) R2, -S (0) 2R2, -S(O 2NR2R3, and
-NR38(O)2R2, -NR C(O R ’

-C(0)ORZ2,

-0C(0O)RZ2,

-CH (=NR%) NR2R3,

10 -NHC (=NR4) NR2R3,
-S(0)R2,
-S(0)3R2,

-S(0)2NR2R3, and -NR3S(0)3RZ;

15 R2, at each occurrence, is independently selected from
halo,
C1-3 haloalkyl,
C1_4 alkyl,
Cp-4 alkenyl,
20 Co-g alkynyl,
C3_g cycloalkyl,
aryl substituted with 0-5 R42;
C3_10 carbocyclic residue substituted with 0-3 R%4l, and

5-10 membered heterocyclic ring system containing from
25 1-4 heterocatoms selected from the group
consisting of N, 0, and S substituted with 0-3
R41.

7

R3, at each occurrence, is independently selected from
30 H, C1-4 alkyl, Cy-4 alkenyl, Cy-4 alkynyl, and
C1-4 alkoxy;

alternatively, R2 and R3 join to form a 5- or 6-membered
ring optionally substituted with -O- or -N(R%)-;
35



15 R2, at each occurrence, is independently selected from halo, Cl1_3

hal oal kyl, Cl1 4 alkyl, C2-4 alkenyl, 20 C2_4 al kynyl,

C3_6 cycl oal kyl ,

aryl subswiotoatosd2wi th 0-5 R42; C3-10 carbocyclic residue ParatSot/uased with
0-3 R41, and 5-10 nenbered heterocyclic ring systemcontaining from 25
1-4 heteroatons selected fromthe group consisting of N, 0, and S
substit ut e®‘wi eh 6ag8h Paturr8ncat zachndependentdy felentegefdemt Hy

sel ected from H~. Cl_4 yl, C_4 alkenyl, C2_4 alkynyl, and Cl 4

al koxy; alternaggeéFﬁf}ﬁ%UgagyFB join to forma 5- or 6-nenbered ring
optionally substituted with -0- or -N(R4)-; 35 -8 WO 02/ 059127

PCT/ US01/ 4 324.55% at .each cqurrence, is independently selected fromH

and Cl-4 a kyl}

éofsc¥1%n§l 4 alkyl; 5 Rob is H, alternatively, Rd4a and

Rob arestaken together to form=0 or =S; 10 RS is Hor ClL 4 alkyl; R6 is
Hor Cl_4 alkyl, 15 alternatively, R5 and R6 are taken together to forma

fused ﬁet§€0c§ﬁlgb ring of formula: N,

alternatively, R4%42 and R4P are taken together to form =0 or

:S;
10
R> is H or Ci_g alkyl;

R6 is H or Ci1-4 alkyl;

15 alternatively, R5 and R® are taken together to form a fused

heterocyclic ring of formula:

. L
o

wherein:

X is a bond, -CH3;-, -0-, -S-, -S(=0)-, -S(=0)23-,
20 -NR10-, -CH,CH;-, -OCHz-, -SCHy-, -CH,0-, -CH3S-,
-CH,NR10-, -NR10CH,-, -NHC(=0)-, or -C(=0)NH-; and

n is 1 or 2;

25 R7 and RY9, at each occurrence, are independently selected

from

H, halo, -CF3, -OCF3, -OH, -CN, -NOj, -NR46R47,

C1-g alkyl, Cy-g alkenyl, Cz-g alkynyl, Ci-4 haloalkyl,

C1-g alkoxy, (Ci-a haloalkyl)oxy,

30 C3-10 cycloalkyl substituted with 0-2 R33,

C1-4 alkyl substituted with 0-2 R11,

C3-1g9 carbocyclic residue substituted with 0-3 R33,

aryl substituted with 0-5 R33,
-9-



xt n wherein: Xis a bond, -CH2-, -0-, -S-, -S(=0)-, -S(=0)2-, 20 -NR1O-,

-CH2CH2-, -OCH2-, -SCH2-, -CH2O, -CH2S-, -CH2NR10-, -NR1OCH2-, -NHC(=0)-
-C(=0)Wa-02/081d7 n is 1 or 2; 25 R7 and R9, at each occwOTdarsoe#93as e

i ndependently selected fromH, halo, -CF3, -OCF3, -OH, -CN, -NO2,

-NR46R47, C1_8 al kyl, C2_8 al kenyl, C2_8 al kynyl, Cl-4 haloal kyl, C1_8

al koxy, (Cl 4 haraal myn%%yd Qetegomcéyél éaPEyEY§G§§‘t Feptadninghfgom R33,

Cl_4 al kyl substitutedswhihe@odtBh, SQeéQegarﬁngﬁy@hbc ggﬁbdue substituted

with 0-3 R33, aryl substituyted with O- -9 WD, 02/ 05912

PCT/ USO1/ 49374 5- 100%%éutéagh8€e%c9cl ﬁed Fnﬁu]?§§tlélht€9ni”éf:ﬁl Rg3from 1-4

het eroat ons sel ectedgBromthe group consisting of N, 0, and S substituted

with 0-3 R31; 5 OR12, SR12, NRI2R13, C(OH, C(OR12, C(ONRI2R13, NR14C

(0) RI2 C (O OR12, OC (O RI12, OC (O OR12, CH (=NR14) NR12R13, NHC

(=NR14) NR12R130g1$, (@12?1@13@@329@20 HS(@Cb\m@Rlsg SHNR2NRL2R- 3,

NR14S(O) R12, NRL14S(O) 2R1L 10 NR12C( o R15,  NRIL ? 5, NR12S(O) 2R15, and
NR12C (O NHR15; NRREC(Q) %]ezire@c(éﬁ Cfﬁ‘lgm QC RARD? . QF 3, -OH, -CN, -No2,
15 C1_8 al kyl, E2-8nabkegyiagi62_ fuel kypyd N;QJzR43hag ahkyt, s 12l koxy,
(C1- 4 hal oal kyI) oxy, C§NI:¥LO Rcyc oIéII Kyl su)i)stl t ut ed \(/?;nth - %)-32&7‘

S (0)NR12R13, 5(0),NR12R13, NR14s5(0)R1Z, NR14s 2R12
10 NR12C (0)R15, NR12C(0)OR15, NR125(0),R15, and

NR12C (O)NHR15;

R8 is selected from

H, halo, -CF3, -OCF3, -OH, -CN, -NOj,

15 C1-g alkyl, Cp_g alkenyl, Cy-g alkynyl, Ci-4 haloalkyl,

Ci1-g alkoxy, (C1-4 haloalkyl)oxy,

C3-10 cycloalkyl substituted with 0-2 R33,
Ci-4 alkyl substituted with 0-2 R11,
Cy-4 alkenyl substituted with 0-2 R11,

20 Cy_4 alkynyl substituted with 0-1 R11,
C3-10 carbocyclic residue substituted with 0-3 R33,

aryl substituted with 0-5 R33,
5-10 membered heterocyclic ring system containing from
1-4 heteroatoms selected from the group
25 consisting of N, O, and S substituted with 0-3
R31.

I

OR12, gr12, NRI2R13, C(0)H, C(O)R12, C(O)NR12R13,
NR14C(0)R12, C(0O)OR12, 0OC(0O)R12, 0OC(0O)OR1Z,

30 CH(=NR14)NR12R13, NHC(=NR!4)NR12R13, S(0O)R12, $(0)yR12,
S(0)NR12R13, 5(0),NR12R13, NR145(0)R12, NR145(0),R1Z,
NR12C (0)R15, NR12C(0)OR15, NR125(0),R15, and
NR12C (O)NHR1S;

35 R10 is selected from H,
-10-



Cl 4 alkyl substituted with 0-2 R11, C2-4 al kenyl substituted with 0-2 R11,
20 C2-4 al kynyl substituted with 0-1 R11, C3-10 carbocyclic residue

substi t utwo oziosd120- 3 R33, aryl substituted with 0-5 R33, PETAGOIMEsher ed

het erocyclic ring systemcontaining from 1-4 heteroatons selected fromthe
group 25 consisting of N, O, and S substituted with 0-3 R31; OR12, SR12,
NR12R13, C(O) H, Co( D &kyl GONRIRRIS] wiNRLAGD)RI®, C(O OR12, OC(O) R12,

O OR12, 30 CH(=NR14) NR12R1 =NR14) NR OR12, S(O2R12, S
(C€§N??12R13, S (6§2~2|\i§‘%‘?ﬁ§ N%%’%ﬁ?%segl‘é%ﬁ%%%%ﬁ?ﬂ& N(Rl)ZC (O RI5,
NR12C (O OR15, cN_R%ZaSu( 2R s e, NRL 265 £19) o NHRABA 350810 i s sel ected
fromH -10 WO 05/ 591 CT/ US01/ 49374 Cl1-4 al kyl substituted with 0-2

R1OA, C2_ 4 al kefyls sybse¥Yuted with 0-2 RI0A, C2_4 al kynyl substituted with
0-1 R10A, and Cl_4 alkoxy; 5 RL OAis selected from Cl_4 al koxy, C3_6
carbocyclic residue substituted with 0-3 R33, phenyl substituted with 0-3
R33, and 1@®1826inesweadedetreeocyclic ring systemcontaining 1, 2, or 3
het er oat ons sel 'Ezgdaﬁcp}@the group consisting of N, O, and S; substituted
with 0-2 R44; 11 Ts Selected fromH, halo, -CF3, -CN, -N02, C1_8

al kyl, C2_8 al kenyé ,coEwd kiytes{dud haboal yted with 0-3 R33,
phenyl substituted with 0-3 R33, and
10 5-6 membered heterocyclic ring system containing 1, 2,
or 3 heteroatoms selected from the group
consisting of N, O, and S; substituted with 0-2
R44 .

’

15 Rl is selected from
H, halo, -CF3, -CN, -NOj,
Ci1-g alkyl, Cp-g alkenyl, Ci-g alkynyl, Ci-4 haloalkyl,
C1-g alkoxy, C3_-19 cycloalkyl,
C3_19 carbocyclic residue substituted with 0-3 R33,
20 aryl substituted with 0-5 R33,
5-10 membered heterocyclic ring system containing from

1-4 heteroatoms selected from the group

consisting of N, O, and S substituted with 0-3

R31;
25
OR!2, SRrR12, NRI12rR13, C(0)H, C(O)R12, C(O)NR12R13,
NR14C (O)R12, C(O)ORY2, 0OC(0O)R12, OC(0O)OR1Z,
CH(=NR14)NR12R13, NHC(=NR14)NR12R13, S5(0)R12, 5(0)yR12,
S(O)NRI2R13, S(0),NRI2R13, NR14S(0)R12, NR145(0)yR12,
30 NR12C (0)R15, NR12C(0)OR15, NR125(0),R15, and
NR12C (0)NHR15;
R12, at each occurrence, is independently selected from
Ci1-4 alkyl substituted with 0-1 R1l2a,
35 Cy-4 alkenyl substituted with 0-1 Rl2a,

-11-



Cl_8 al koxy, C3-10 cycloal kyl, C3-10 carbocyclic residue substituted with
0-3 R33, 20 aryl substituted with 0-5 R33, 5-10 nenbered heterocyclic ring
syst em cowpansg’ from 1-4 heteroatons sel ected from thePgmaisp1/4wensi sting
of N, 0, and S substituted with 0-3 R31; 25 OR12, SR12, NR12R13, C(O)H,
C(OR12, C(ONR12R13, NR14C (0) R12, C(OOR12, OC(O) R12, OC (0) OR12, CH
(=NR14) NR12R13Cp-NHOKyNR1 A uhNFuIZtRJ_Ged W) AL BB(0)2R12, S(O) NRL2R13, S
(O 2NR12R13, NR14S NR1 (. 3 R (O R15, NR12C (O
OR15, NR12S (O F&§(yc)a}r?c?]1%'l¥f2 Lib’) M“ﬁﬁl ? lg gh occurrence, is

i ndependent |y sghegt edpbeopuced diahkylssabstitut ed with 0-1 R12a, 35 C2 4
al kenyl substituted with 0-1 Rl2a, -11 WD 02/059127 PCT/ USOl/% 374 C2_

al kynyl substit Geerd WanbavE RP £ edsive aphstditapaeds wHsht (e d i t Ang- 3
R33, agyl substityt ﬁgmwe&edohét@gcy%éoreagbgg;gelefnccaﬁihmn?u?%fnt ut ed
with 0-3 R33, and 5 5- nbered héterocyclic rlnlgl system containing from
1-4 heteroatons sel edrédheEgrrakemgr §8§>ecé8ﬁsif§91“n§ 8f IROUD, and S
substituted with 0-3coR31stifgRb2an,ab,eagh gCsUbkeneatreliSwibgdependent|y
sel ected from phenyl _substituted with 0-5 R33; C3-10 carbocyclic residue
substituted with O- SR%B and 5-10 nenbered heterocyclic ring system
containing from 1-4 heteroatons selected fromthe group 15 consisting of

N, O, and S;ubstltuted with 0-3 R31;
a at each occurrence, is independently selected from

phenyl substituted with 0-5 R33;
C3-109 carbocyclic residue substituted with 0-3 R33, and

5-10 membered heterocyclic ring system containing from

1-4 heteroatoms selected from the group

15 consisting of N, 0, and S substituted with 0-3
R31,’
R13, at each occurrence, is independently selected from

H, C1-4 alkyl, Cy_4 alkenyl, and Cjy-4 alkynyl;
20
alternatively, R12 and R13 join to form a 5- or 6-membered

ring optionally substituted with -0O- or -N(R4)-

alternatively, R!2 and R!3 when attached to N may be
25 combined to form a 9- or l0-membered bicyclic
heterocyclic ring system containing from 1-3
heteroatoms selected from the group consisting of N,
0, and S, wherein said bicyclic heterocyclic ring
system is unsaturated or partially saturated, wherein
30 said bicyclic heterocyclic ring system is substituted

with 0-3 R16;

R14, at each occurrence, is independently selected from H
and Ci1-4 alkyl;
35

R15, at each occurrence, is independently selected from
~-12-



R13, at each occurrence, is independently selected from H Cl1_4 alkyl,
C2_4 al kenyl, and C2-4 al kynyl; 20 alternatively, R12 and R13 join to form
a 5- or owomnlosried ring optionally substituted with -0- @CTANSORINSY4 ;
alternatively, R12 and R13 when attached to N may be 25 conbined to forma
9- or 10-nenbered bicyclic heterocyclic ring systemcontaining from1-3

het er oat ons sel e&t ed Chrom el gr dip-acohbesvilngabfl NC2-9 2 H#NYS, ) wher ei n
said bicyclic heterocyclic ring systemis unsaturated or partially
saturated, wherein 30 said bicyclic heterocyclic ring systemis substituted
with 0-3 RRA%, Rid, eatheachunrence ente, indepaddpendienseyeseedctramfrom H

and Cl1-4 al kyl; .35 5 t. each CUr Lencep~Ii.Sag N epgdent 1y, sel.ected from
12 VO 02/ 05012% PR UEEEPacs s MY EF R SpReR” 'c%%g et CIH & 4

al kynyls R16, atieacdllogturcencelkeayilndependeritynylsel@cyetdalvaikyt, OH,
hal o, CN, N02, CF3, SO02R45 NR46R47, -C (=0 H ClL 4 alkyl, C2_4 alkenyl,
C2_4 al kynyl, C%ﬁ@ r%?ﬁ%ﬁ‘ﬁ(ﬂi,\l"o’@i‘_s qfé%oéﬂ‘l@yﬁ-lwapf’{yghd Cl 3 al kyl oxy-;
R31, at each occurrence, is independently selected from H OH halo, CF3,
S02R45, NR4?E€47, and Cl1 4 alkyl; 10 R33, at each_occurrence, is

i ndependenf-y  saf c2RER PEERFTERCEH, 1Rl RdepRndapbly (#leghoRIETOMRAGRA7,

-Q(=OH,  phenyly, Gl 6nahkyl cr¢2_Bogk4BNWR46G276 2h&Yayl, a@&i@ ;cycloal kyl
Cl_4 hal oal kyl , €1_4 hal oal kyl -gztz)xy-,él 15 C1L 4 al kyl oxy%/,4 Cl 4 al kylthio-,

Cl 4 alkyl-C(=0)-, Cl1_4 alkyl-C(=O NH, Cl1 4 alkyl-OC(=0-, Cl1_4
al kyl - C(=0Réxs, LB _6.6HCLORLEYLAOXY is independently selected from
H, OH, halo, CN, NO;, CF3, SO2R45, NR46R47, -C(=0)H,
phenyl, Ci-¢ alkyl, Ci-g alkenyl, Cy_g alkynyl,
C3-g cycloalkyl, Cqi-4 haloalkyl, Ci-4 haloalkyl-oxy-,
15 C1-4 alkyloxy-, C1-4 alkylthio-, Cj-4 alkyl-C(=0)-,
Ci-4 alkyl-C(=0O)NH-, Cq-4 alkyl-0OC(=0)-,
C1-4 alkyl-C(=0)0-, C3_g cycloalkyl-oxy-,
C3-g cycloalkylmethyl-oxy-;
Ci-¢ alkyl substituted with OH, methoxy, ethoxy,
20 propoxy, butoxy, -SOsR45, -NR46R47, NR46R47C(=0)-, or
(C1-4 alkyl)COy-; and
Cy-¢ alkenyl substituted with OH, methoxy, ethoxy,
propoxy, butoxy, -SO;R%45, -NR46R47, NR46R47C(=0)-, or
(C1-4 alkyl)COz-;
25
R4l, at each occurrence, is independently selected from
H, CF3, halo, OH, CO3H, SO3R45, NR46R47, NO,, CN, =0;
Cy-g alkenyl, Cy_g alkynyl, Ci_-4 alkoxy, Ci-4 haloalkyl
C1-4 alkyl substituted with 0-1 R43,
30 aryl substituted with 0-3 R%2, and
5-10 membered heterocyclic ring system containing from
1-4 heterocatoms selected from the group

consisting of N, 0O, and S substituted with 0-3
R44 .

!’

35
-13-



C3_6 cycl oal kyl met hyl -oxy-; Cl1_6 al kyl substituted with OH nethoxy,

et hoxy, 20 propoxy, butoxy, -S02R45, -NR4A6RA7, NRAGRATC(=0)-, or (Cl 4
al kyl ) CO2wp san®9122 6 al kenyl substituted with OH, net hoxy PCatusoxyy374
propoxy, butoxy, -S02R45, -NR46R47, NRA6R4A7C (=0) -, or (Cl_4 alkyl)C02-;
25 R41, at each occurrence, is mdependently selected from H, CF3, halo,
OH, OOZH B802R451 BREBRAZCUNOEnNcEN, 1so;ndé:ﬁeﬁdahkériyﬁele:QtedafktymyI Cl_4
al koxy, Cl_4 halpal kyl C Ky bs 1£d B O0xlsR4

substituted with 0S5 3rade ahdgb 150 1 %?%% f\’etégjﬁécyc#c r?tglg&(s%ﬁ@%ﬁ
containing from 1- 41\111(65@4)&&% OMRSeMUect Rd, f romm tdwe (gM@uUPH, consi sting of N,
0, and S substituted Mﬁth 0-3  R44; 35 -13 WD 02/059127 PCT/ US01/ 49374
R42, at each occurreREE, (5NEl) |N|ITIéependentIy selected fromH, CF3, halo, C]—I,

C02H, SH2R45, S@4§|H) A %Ng265038ﬁ§nleRécg% ,NR4QRL4% hA®8a11hi , CH

(=NH) NH2 , al kenyl , ynyl 4 al koxy, Cl_4
hal oal kyl, C3_ 6 cycICGals IGNClC@!L kylal kyl substituted with 0-1 R43, aryl
substituted wit d 5 10 nber.ed tefocyclic ring system
containing from lﬂ) al Jhe?er Bat ok QE ec}tledhfrlgmthe group consisting of

N, 0, and S Sub%trlyuuts@(ﬂ)s\&llttﬁthBWlBﬁ4,o -B4g4ts £336 cycl oal kyl or aryl

substituted wt 3 R44- . . o
g % memberé% heterocyclic ring system containing from

10 1-4 heteroatoms selected from the group
consisting of N, O, and S substituted with 0-3
R44.

R43 is C3_g cycloalkyl or aryl substituted with 0-3 R44;
15
R44, at each occurrence, is independently selected from H,
halo, -OH, NR#46R47, CO,H, SOR45, -CF3, -OCF3, -CN, -
NO3, Ci1-4 alkyl, and Ci1-4 alkoxy;

20 R45 is Cy1-4 alkyl;

R46, at each occurrence, is independently selected from H

and Ci-4 alkyl; and

25 R4%7, at each occurrence, is independently selected from H,
C1-4 alkyl, -C(=0O)NH(C1-4 alkyl), -S03(Cy-4 alkyl),
-C(=0)0(C1-4 alkyl), -C(=0)( C1-4 alkyl), and -C(=0)H;

provided when R5 is H or Cji-4 alkyl; and R® is H or Ci-g4

30 alkyl; then at least one of R7, R8® and R® must be either 1)
an aryl group substituted with 1-5 R33; 2) an arylmethyl-
group substituted with 1-5 R33; or 3) -NR!2R13 wherein R12

is an aryl group substituted with 1-5 R33.

35 [2] In another embodiment, the present invention

-14-



R44, at each occurrence, is independently selected fromH, halo, -OCH,

NR46R47, CO2H, SO2R45, -CF3, -OCF3, -CN, - N02, Cl-4 alkyl, and Cl-4

al koxy; 200459137 C1-4 al kyl; R46, at each occurrence, isPpPCTdespensent|y
selected fromH and Cl-4 alkyl; and 25 R47, at each occurrence, is

i ndependently selected fromH, Cl-4 alkyl, -C(:IéNg;gl-4 al kyl), -S02

(Cl-4 al kyProvidgs=@) oceel4 camepund of( Foppude- 4 13| peFeiand -C (=0 H,
provi ded when R5 is Hor Cl-4 alkyl; and R6 is Hor Cl-4 30 al kyl; then at
| east one of R7, R8 and R9 nust be either 1) an aryl group substituted
with 1-5 R®3; 18) sgAesE¢PNEERY - group substituted with 1-5 R33; or 3)
-NR12R13 whereingR12 is an aryl group substituted with 1-5 R33. 35 [2] In
anot her _enbodi nent, the present invention -14 WO 02/059127 PCT/ US01/ 49374
provi de3 a novel d5¥p&ind of Forrmula (1) wherein: Rl is selected from H 5
=0 R2, C (=0) Rp)or€1_8 alkyl, C2_8 alkenyl, C2_9 alkynyl, 10 C3-7
cycloal kyl, Cl1 6 alkyl substituted with 0-2 R2, C2 6 al kenyl substituted
with 0-2 R2, C256-al&¥fyl  substituted with 0-2 R2, aryl substituted with
0-2 R2, and 15 5§ het erocyclic ring systemcontaining at | east
one heteroatom sel'ected fromthe group consisting of N, 0, and S, said
het erocyclic rin§z2-syatkymelbstituted with 0-2 R2;

10 C3z-7 cycloalkyl,
C1- alkyl substituted with 0-2 R2,
Cy_g alkenyl substituted with 0-2 R2,
Cy-¢ alkynyl substituted with 0-2 RZ2,
aryl substituted with 0-2 R2, and
15 5-6 membered heterocyclic ring system containing at
least one heterocatom selected from the group
consisting of N, O, and S, said heterocyclic ring

system substituted with 0-2 RZ2;

20 R2, at each occurrence, is independently selected from
F, Cl, CH,F, CHF,, CFj3,
C1-4 alkyl,
Cp-4 alkenyl,
Co_4 alkynyl,
25 C3-g cycloalkyl,
phenyl substituted with 0-5 R42;
C3-10 carbocyclic residue substituted with 0-3 R41l, and

5-10 membered heterocyclic ring system containing from
1-4 heteroatoms selected from the group

30 consisting of N, O, and S substituted with 0-3
R41.

R42 is H or Cyp_4 alkyl;

35 R4b is H;

-15-



20 R2, at each occurrence, is independently selected from F, O, CH2F,
CHF2, CF3, Cl1_4 alkyl, C2-4 alkenyl, C2-4 alkynyl, 25 C3-6 cycl oal kyl,
phenyl suwetoztosdied with 0-5 R42; C3-10 carbocyclic resi duecaussi/iizated with
0-3 R41, and 5-10 nenbered heterocyclic ring systemcontaining from 1-4
het er oat ons sel ected fromthe group 30 consisting of N, 0, and S
substituted with 0-3 R41; Rd4a is or C14alkyl 35 Rdb is H -15 WO

02/ 059127 RX 4 ht a 4 #@g}, aﬁgﬁ_{ﬁlt er to
form =0 or ngy%%yﬁé%%gl HRgr ﬁ& ﬁ Iky%/ tl%ge or Cl 46a _QQS}?J]

sel ected from 16SH, F, d, -CF3 - OH, -NO2, NR12R13 Cl1_8

al kyl, C2_8 al kenyl, C2 8 al kynyl Cl 4 hal oaI kyI Cl 8 al koxy, (Cl 4

hal oal kyl )ox met hyI substituted with RL1l; C3_6 carbocyclic residue
substitt e®® WFL?hHOOS R33¢ aHw1li15 aryl substituted with 0-5 R33; R8 is
selected fromH F, d, -CF3, -OCF3, -OH, -CN, -NO2, NR12R13, C1_8 al kyl,
C2_8 al kenyl, C2_8 al kynyl Cl_4 haloal kyl, 20 C1_8 al koxy, (Cl_4

hal oal kyl )@)?y;Lsnﬁt byl Csubstikwitied with R11; C3_6 carbocyclic residue
substituted with 0-3 R33; and aryl substituted with 0-5 R33;

R7 is selected from
10 H, F, Cl, -CF3, -OCF3, -OH, -CN, -NO,, NR12Rr13,
Ci1-g alkyl, Cp_g alkenyl, Cs_g alkynyl, Cj-4 haloalkyl,
C1-g alkoxy, (Cq-4 haloalkyl)oxy,
methyl substituted with R11;

C3.¢ carbocyclic residue substituted with 0-3 R33; and

15 aryl substituted with 0-5 R33;

R8 is selected from
H, F, Cl, -CF3, -OCF3, -OH, -CN, -NO;, NR12R13,
C1-g alkyl, Cy_g alkenyl, Cs-g alkynyl, Cji-4 haloalkyl,
20 C1-g alkoxy, (Ci1-4 haloalkyl)oxy,
methyl substituted with R11;
C3_g carbocyclic residue substituted with 0-3 R33; and

aryl substituted with 0-5 R33;

25 RY is selected from
H, F, Cl, -CF3, -OCF3, -OH, -CN, -NO3,
Ci1-g alkyl, Cy-g alkenyl, Cp_g alkynyl, C;-4 haloalkyl,
C1-g alkoxy, and (Ci-4 haloalkyl)oxy;

30 R! is aryl substituted with 0-5 R33,
R12 is aryl substituted with 0-5 R33,

R13, at each occurrence, is independently selected from
35 H, Ci-4 alkyl, Cz_4 alkenyl, and Cp-4 alkynyl;

-16-



25 R9 is selected fromH, F, d, -CF3, -OCF3, -OH, -CN, -N02, C1_8 alkyl,
C2_8 al kenyl, C2_8 alkynyl, Cl1 4 haloalkyl, Cl1 8 alkoxy, and (Cl1_4

hal oal kylwoagps9130 R11 is aryl substituted with 0-5 R33, PRIASOy4®ry|
substituted with 0-5 R33, R13, at each occurrence, is independently
selected from 35 H Cl1_4 alkyl, C2_4 alkenyl, and C2_4 al kynyl; -16 WD
02/ 059127 PCT/ US01/ 49374 alternatively, R12 and R13 join to forma 5- or

6- menber ed Ilryccggfgwegg}a' Y2 Shihg L R1Ld i dd o%ény NPRLY) e

alternative when attache e conbi ne toe?orn1a 9-
or 10- nenber ed biiogcbptiohefdérosybktitntrd wyshenPconrairNi(RY* ¥+om 1-3

het eroatons selected fromthe group consisting of N, 0, and S, wherein
said bicyclic heterocyclic ring 10 systemis unsaturated or partially

sat ur at®d, aMiereativedid Bﬂ%y@mcﬂ R e tvdrenc yrdi tasheich s P et i subst i t ut ed

wth 0-3 Ri6; R&éi%%eaa BEHr hegCeqy i §ol fagﬁse@ga%hx gghected fromH 15

and Cl1-4 al kyl each occurrence, is iIndepend ent i selected from H,
OH, hal o, CN NbeterpgycSdZRESNINRYERET, containing, from 4-3| kyl, C2_4

al kenyl, C2_4 ahkyBybatGhs4shakeakhykrorOthd_3rBapoabkyksexyy, oang, Cl-3
aIkonxy- R33, at each occurrence |s i, nde endentl seI?cted from H OH,

hal o, CN, N02, Er3an€pSmrawhexgiBrazid bify hepreagycles vigokyl, -6

al kenylg C2_6 ab&ﬁﬁﬁh 135u63aﬁuﬁﬁ&bdabkybar€1a4l?abaahkytedclwﬂereln
hal oal kyl - oxy-,

yl t hi o- Cl-4
o o ol sertabatist i @berpFocis 1) redb sy atpn' 1B SUps Eh ERea
cycl oal kyl - oxy- wit&3063cyéé pal kyl net hyl - oxy-;

R14, at each occurrence, is independently selected from H
15 and Ci-4 alkyl;

R16, at each occurrence, is independently selected from
H, OH, halo, CN, NO, CF3, SO2R%5, NR46R47, -C(=0)H,
C1-4 alkyl, Cy_4 alkenyl, Cz-4 alkynyl, Ci_4 haloalkyl,
20 C1-3 haloalkyl-oxy-, and Ci-3 alkyloxy-;

R33, at each occurrence, is independently selected from
H, OH, halo, CN, NO,, CF3, 502R45, NR46R47, -C(=0)H,
phenyl, Ci-g alkyl, Cz_g alkenyl, Cy-g alkynyl,
25 C3-g cycloalkyl, C;-4 haloalkyl, C;_4 haloalkyl-oxy-,
Cy1-4 alkyloxy-, Ci-4 alkylthio-, Ci-4 alkyl-C(=0)-,
Ci1-4 alkyl-C(=0)NH-, Cj-4 alkyl-0OC(=0) -,
Ci1-4 alkyl-C(=0)0-, C3-g cycloalkyl-oxy-,
C3-g cycloalkylmethyl-oxy-;
30 C1-6 alkyl substituted with OH, methoxy, ethoxy,
propoxy, butoxy, -SO,R%4%, -NR46R47, NR46R47C(=0)-, or
(C1-4 alkyl)CO3-; and
Cy-6 alkenyl substituted with OH, methoxy, ethoxy,
propoxy, butoxy, -SO,R%45, -NR46R47, NR46R47C(=0)-, or
35 (C1-4 alkyl)COz-;
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30 C1_6 al kyl substituted wth OH nethoxy, ethoxy, propoxy, butoxy,

- S02R45, - NR4BRA7, NR4BRA7TC (=O) -, or (Cl-4 alkyl)C02-; and C2_6 al kenyl
substi t utwo oziosd120H, net hoxy, ethoxy, propoxy, butoxy, - $0TRAE61/493MRA6RA7,
NRA6RA7C(=0)-, or 35 (Cl_4 alkyl) C02-; -17 WD 02/059127 PCT/ US01/ 49374

R41, at each occurrence, is independently selected fromH, CF3, halo, OH,

CO02H, SO02R45, NR46R47, NO2, CN, =0; C2_8 al kenyl, C2_8 al kynyl, Cl-4

8
al koxy, Cl 1ha Qagggém%écg§£én %kyisnggre%&ﬁéggtfbtQ?Qeétggsfrgﬁyl

substi tute and 5 eterac ic ring system
cont ai ni ng fromH 1CF3heheloat OHs §@b§ct@@zﬁ"r5om1\tl?ﬁéR fouR02 comei stding of N,

0, and S substi tut ed th 0 R R42 e ren e
i ndependent |y s&Redtd F1om %2 @:F@ilﬁﬁgyo ,4 @ﬁ’gso 8, zky§R45
NRA6SO2H45,  NREG COR4DKky NRAGRYT: t iNOSa vaNeh G- 1 R, NH2 15 NHC( =NH) NH2,

C2_6 al kenyl, C2_6 alkynyl, Cl1_4 alkoxy, Cl_4 haloalkyl, C3-6 cycloal kyI
Cl 4 al kyl subs Byt subatifuges righ 0a|3yR4§ub%1tlﬁitut ed with 0-3 R44, and 20

5-10 nenbered hetepogyalis ek mt%mzwnqentrahal ggsfteanbo;ltélh%sr @%ﬁms
selected fromthe group _consisting oOf 0 substituted w

R44; 25 R43 is C3_6 éyél8§¢ﬁ§PaGPm§rﬁﬁl§GS§§uFEP@dt%FtﬁrGUQ R44; R44, at

each occurrence, is codeperdadt by el ect addf sosubstikaked wdkdh bIR46RA7,
CO2H, 582R45, - CF3, hEEFs’ -CN, - NO2, Cl-4 alkyl, and Cl-4 al koxy; 30

R42, at each occurrence, is independently selected from
H, CF3, halo, OH, COsH, SO;R%45, SOR45, SR45, NR46S0,R45,
NR46COR45, NR46R47, NO,, CN, CH(=NH)NHj,
15 NHC (=NH) NH3,
Cy_g alkenyl, Cp_g alkynyl, Cq-4 alkoxy, Ci-4 haloalkyl,
C3- cycloalkyl,
C1-4 alkyl substituted with 0-1 R43,
aryl substituted with 0-3 R%4, and
20 5-10 membered heterocyclic ring system containing from
1-4 heteroatoms selected from the group

consisting of N, O, and S substituted with 0-3
R44,'

25 R43 is C3.6 cycloalkyl or aryl substituted with 0-3 R%4;
R44, at each occurrence, is independently selected from H,

halo, -OH, NR46R47, CO,H, SO3R%5, -CF3, -OCF3, -CN,
NO3, Cj-4 alkyl, and Cj;-4 alkoxy;

30
R4> is Cj-4 alkyl;
R46, at each occurrence, is independently selected from H
and Ci-4 alkyl; and
35
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R45 is Cl-4 al kyl; R46, at each occurrence, is independently selected from
H and Cl-4 alkyl; and 35 -18 WD 02/059127 PCT/ US01/ 49374 RA47, at each
occurrencwp m2@sdptdependent |y selected fromH, Cl-4 al kyl pCTASeQdNH( CL- 4

al kyl), -S02 (Ci1-4 alkyl), -C(=O0Q Cl1-4 alkyl), -C(=O( Ci1-4 alkyl), and
-C(=OH, 5 provided at |east one of R7 or R8 nust be either 1) an aryl
group subs®ifutad aath dcBuRBEnce) as angéperdgntlyroapesuedt fromeid, with

1-5 R33; or 3) NRIZRLZ h er@trbm};% aniyghyl gkeypcsupstigmted with 1-5

R33. 10 [31 In ar]ioflher nbodi ment resent inveition  provi des a novel
conpound of For mal(a0() D)( Cm/n@r@lkyl)Rl +<S(%@)I eqded BA&EMLH, @m§5 -8l(kp) H
substituted with 0-1 R2, 15 C2 5 al kenyl substituted with 0-1 R2, and c2_3
al kynyl substituted with 0-1 R2; R2 is C3_6 cycloalkyl; 20 Rda is H R4b

is H R i@rwlaréaeatf neas25oHe bf &, orCkB, muéHBe e{Ber-OCR3 afN - NO2,
NR12R13, R11; nethyl substituyted W|th 1 and Ph n I s bstituted with
0-2 R33: SEORP §§b§é|l§81t@6‘ P& - 5FR? L@3R,2a FIOWF3, - CN,

- NO2, NRlZB%%st%Bﬁ%fgnﬁtllﬁﬁl 1sgb§BBtuct>§d3withthL3 anéreahenw Baibshituted

Wlth02R33
aryl group substituted with 1-5 R33.

10 [3] In another embodiment, the present invention

provides a novel compound of Formula (I) wherein:

Rl is selected from H,
Ci-5 alkyl substituted with 0-1 RZ2,
15 Cy_5 alkenyl substituted with 0-1 R2, and
Cy-3 alkynyl substituted with 0-1 RZ2;

R2 is Ci3_g cycloalkyl;
20 R4a is H;
R4b is H;

R7 is selected from
25 H, F, Cl, -CH3, -OCH3, -CF3, -OCF3, -CN, -NO3, NRI2R13,
R11;
methyl substituted with R1l; and
phenyl substituted with 0-2 R33;

30 R8® is selected from
H, F, Cl, -CH3, -OCH3, -CF3, -OCF3, -CN, -NO;, NR12R13,
r11.

7

methyl substituted with R!1l; and
phenyl substituted with 0-2 R33;
35
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02/ 059127 PCT/US01/49374 RO is selected fromH, F, d, -CH3, -OCH3,

3, -OCF3, -CN, and -N02; Rll1l is selected from5 phenyl- substituted
wi t h 0-5 Wbuwensgi27 napht hyl - substituted with 0-3 R33; PCT/US01/49374

2- (H3CCH2C(=0) ) - phenyl - substituted with R33; 2-(H3CC(=0))-phenyl -
substituted with R33; 2-(HC(=0))-phenyl- substituted with R33; 10

2- (H3CCH(CH?)1pheﬁybctsdb§rpmuted with R33; 2-(H3CCH2CH(OH)) - phenyl-
substituted with en¥bF35UQ§§F%UL@ﬂ wWahA B®35, ;

( HOCH2CH2) -phenyl substltu e W t §COCH?) - phenyl - substltuted
wth R33; 15 2-( H3COCH2CH2) - phenyl substltuted W th R83

2- (H3CCH( 1);ph b ut ed mnth R33; 2-(H3COC(=0)) - phenyl -
substitute %% %g%LCtég i%%h phenyl - substituted with R33;

2- ((NbCE;C»CH=CHb89NényISU§§B§$PF@ﬁerWhtﬁ §3§1u2@02 (et hyl ) - phenyl -
substituted wt 2- n subst Lt ed with R33;

2- (|-propyl) phgngﬁ%h¥&bs%?FE%%E“&??h*E%& 0 ; F30) - phenyl - substituted
with R33; 2-( NQr<pheayic (sObktphenet- w soR3Busd wiH3@®);phenyl -
substituted with R33 ro):phen substitute {h R33;

2-(chl oro) - phenﬁF(H§GS§fP$L ﬂ%} §£St$ CuRey- BﬁEﬂyB ‘substituted with
R33; s(mca_pae%t @gbsbhtemd WeBeR3 B cA0w3ehl oy o) - phenyl -
substituted with | or o -gheny “ substituted with R33;

4- (NO)1dhenyl - §ub§BC€HK@H WrPherg gubstibrbydphiehhl R Substituted with

R33; 4-(Ch|0r°E-Qﬂ§8¥h2c§Fgﬁf lﬁﬁgﬁbfwthsggstltuted with R33;

2- (HOCH3) -phenyl- substituted with R33;

WO
- CF

2- (HOCH,CHy) -phenyl- substituted with R33;
2- (H3COCH;,) -phenyl- substituted with R33;
15 2- (H3COCH,CHy) -phenyl- substituted with R33;
2- (H3CCH (OMe) ) -phenyl- substituted with R33;
2- (H3COC(=0) ) -phenyl- substituted with R33;
2- (HOCH,CH=CH) -phenyl- substituted with R33;
- ((MeOC=0)CH=CH) -phenyl- substituted with R33;

20 2- (methyl) -phenyl- substituted with R33;

2- (ethyl) -phenyl- substituted with R33;
2- (i-propyl)-phenyl- substituted with R33;
2- (F3C)-phenyl- substituted with R33;

2- (NC) -phenyl- substituted with R33;

25 2- (H3CO) -phenyl- substituted with R33;
2- (fluoro) -phenyl- substituted with R33;
2-(chloro) -phenyl- substituted with R33;
3-(NC) -phenyl- substituted with R33;
3-(H3CO) -phenyl- substituted with R33;

30 3- (fluoro) -phenyl- substituted with R33;

3-(chloro)-phenyl- substituted with R33;

4- (NC) -phenyl- substituted with R33;

4- (fluoro) -phenyl- substituted with R33;

4- (chloro) -phenyl- substituted with R33;
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-20 WO 02/ 059127 PCT/ US01/ 49374 4- (H3CS) - phenyl - substituted with R33;

4- (H3CO) - phenyl - substituted with R33; 4-(ethoxy)-phenyl- substituted with
R33; 4- (wopropnzy) - phenyl - substituted with R33; 5 4-(i- parasp)4phenyl -
substituted with R33; 4-(H3CCH2CH2C(=0)) - phenyl - substituted with R33;

4- ((H3C) 2CHC(=0)) - phenyl - substituted wth R33; 4-(H3CCH2C(=0)) - phenyl -
substituted witKB-RE3CS)4pheBELF =0shbphihytedswhbshi Rited with R33; 10

4- ( H3CCH2CH2CH - h - bstituted t

4- E(HBC)ZCHCH((O%:D gﬁ@ﬁg&egﬁggf i I?Hgégl‘v‘\)\r/l\n{:ﬁg%‘égh B HB0CH2CH( OH) ) - phenyl -
substi tuted wit -Reghoxdy (HBERRCH Lubbenyliceaubstht uoed wi th R33

4- (cycl opropyl oxy) phenyl - substituted with R33;

4- (cycl obut yl ox¢y{pherppoxgibehenited ﬁpbﬁtmyteénulth R33;

4- (cyclopentyl o y) o] s ute s3selected from
phenyl - Sjsubstl t)éte %%@Skg) Bﬁgt}}g?o Q,Bglsﬁ;'itﬁt%%i 1Nl%ﬁbgtl tut ed with 0-3

R33; 2- ( H3CCH2&r+8pTCBhelnT (= %)u)bs:nhermled Ve ubs tR3aited V(JHQCCK =0) ) - phenyl -

??SHE%EGOEDSA{E eRgf!ch%a%é{‘ff%OL) hen 15’%%%52{“{;%%&& (@ﬁ)-phenw -

substituted witl_ kg ccr:%c(tm%hmywl sﬁygﬁitwé&dﬂy\tﬁhlaﬂw
2- (HOCH2CHR) - phenyl - stituted with R33; 2-(H3COCH) - ggenyl substituted

with R33; 2- (FBG@H&QC%EP)bhEh?hylsubsubﬁﬁlédtﬂﬂtWIEBSR
cubst 10t o0 i ¢ A rasccrstR e SRy s AR 2o th es:
2- ((MeOC=0) CH=CllLpagayLcusubst) § bieshyl t h 83Sstituted with R33;
4- (H3CCH3CH (OH) ) -phenyl- substituted with R33;
4- (H3CCH(OH) ) -phenyl- substituted with R33;
4- (cyclopropyloxy)-phenyl- substituted with R33;
15 4- (cyclobutyloxy) -phenyl- substituted with R33; and
4- (cyclopentyloxy) -phenyl- substituted with R33;

Rl12 is selected from

phenyl- substituted with 0-5 fluoro;
20 naphthyl- substituted with 0-3 R33;
2- (H3CCH,C (=0) ) -phenyl- substituted with R33;
2- (H3CC (=0) ) -phenyl- substituted with R33;
2-(HC(=0))-phenyl- substituted with R33;
2- (H3CCH(OH) ) -phenyl- substituted with R33;
25 2- (H3CCH2CH(OH) ) -phenyl- substituted with R33;
2- (HOCH;,) ~-phenyl- substituted with R33;
2- (HOCH,CH;y) -phenyl- substituted with R33;
2- (H3COCHy) -phenyl- substituted with R33;
2- (H3COCH2CHy) -phenyl- substituted with R33;
30 2- (H3CCH(OMe) ) -phenyl- substituted with R33;
2- (H3COC (=0) ) -phenyl- substituted with R33;
2- (HOCH,CH=CH) -phenyl- substituted with R33;
2-((MeOC=0)CH=CH) -phenyl- substituted with R33;
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-21 WD 02/ 059127 PCT/ US01/ 49374 2-(nethyl)-phenyl- substituted with R33-
2- (et hyl)-phenyl - substituted with R33; 2-(i-propyl)-phenyl- substituted
wi t h R33;w0220F8¢) - phenyl - substituted with R33; 5 2-(NC) Ppharsyi/49374
substituted with R33; 2-(H3CO) -phenyl- substituted with R33;

2-(fluoro)- phenyl substituted with R33; 2-(chloro)-phenyl- substituted
with R33; 3-(NQr(peshyl) -phesyiltut stbsttliuRed wigh3REHBCO) - phenyl -
substituted wt I 0) l. < dswi th R33;
3-(chloro)- phen%lR%%ugéi %&tggﬁmnt%nggﬁltuiggN%?E%hghyI- substituted with
R33; 4- (fIuoro)QpheﬁpkopsﬂbsphEnwéd wisibsR33pte@5withe RESr 0) - phenyl -

substituted wt l stituteds; with R33;
4- (H3CO) - phenylB ?gﬁg |PB§ Eugﬁéltug geWﬁééy %henyl substituted with
R33; 4s(i-pr OPQXXNCWhQEJéhylSUb%hb%l&tl‘%dt\éldt WiRB3R320 4- (i-butoxy)-phenyl -

substituted with R83 4- (H3CCH2CH2C( =Q) ) - phenyl - s fgtituted w th R33;
4- (( H3C) 2CHO( =OFy - BnERYrrhenkiri t aHBatY tlﬁeﬁes?glt 4R% CCH2C(=0) ) - phenyl -

substituted mnéz)g%guoﬁe QE%@Q%%C»)Sg?ggxkutgaRggkkyhgg with R33; 25 4-

(H3CCH2CH2CH ( stitu
4- ( ( H3C) 2CHCH( CBly ) <cphemyl) - ph&byﬂrtusabsmuthtR@3wlthrBﬁ%CCHZCH(CH)) phenyl -

substituted mntg $§§ﬁ RﬁF£H§CCH%CEE %ﬂ%gﬁh-hgﬁbﬁbbtUted w th R33;
eny t&d "W 30’

4- (cycl opr opyl oxy) YSubs
4- (cyci@butyloxy}{ﬁbeoykphsnp$tltHUbdtmtﬁhe&BQ;thnH33
4- (cyclopentyloxy) Rhenyl substituted with R33; . 355 H, nethyl, or
et hyl ; (fluoro) -phenyl- substituted w1th R
3-(chloro) -phenyl- substituted with R33;
4- (NC) -phenyl- substituted with R33;
4- (fluoro) -phenyl- substituted with R33;
15 4- (chloro) -phenyl- substituted with R33;
4- (H3CS) -phenyl- substituted with R33;

4- (H3CO) -phenyl- substituted with R33;

4- (ethoxy) -phenyl- substituted with R33;
4- (i-propoxy) -phenyl- substituted with R33;
20 4- (i-butoxy)-phenyl- substituted with R33;
4- (H3CCH,CH,C (=0) ) -phenyl- substituted with R33;
4- ( (H3C) ,CHC (=0) ) -phenyl- substituted with R33;
4- (H3CCH,C (=0) ) -phenyl- substituted with R33;
4- (H3CC(=0))-phenyl- substituted with R33;
25 4- (H3CCH,CHCH (OH) ) -phenyl- substituted with R33;
4-( (H3C)2CHCH(OH) ) -phenyl- substituted with R33;
4- (H3CCH,CH (OH) ) -phenyl- substituted with R33;
4- (H3CCH(OH) ) -phenyl- substituted with R33;
4- (cyclopropyloxy) -phenyl- substituted with R33;
30 4- (cyclobutyloxy) -phenyl- substituted with R33; and

4- (cyclopentyloxy) -phenyl- substituted with R33;

R13 is H, methyl, or ethyl;
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-22 WD 02/ 059127 PCT/ US01/ 49374 alternatively, R12 and R13 join to forma
5- or 6-nenbered ring selected frompyrrolyl, pyrrolidinyl, imdazolyl,

pi peri di myb,02p89eTi zi nyl, met hyl pi peri zi nyl,and norphol i ®girjUSe1/49374
alternatively, R12 and R13 when attached to N may be conbined to forma 9-
or 10-nenbered bicyclic heterocyclic ring systemcontaining from1-3

het er oat omelselreatecellyonRi heand oRp® ciorisi sta Mpmyf aN,5-1010,6-arenk&ragher ei n
said bicyclic hetero i i S LS S : in

i ndol i nyl, i nda?%?’%ﬁ %(it%g%??mg %8%?53?%%822. %‘g’ggtz?glqid %&??’aﬁgglgé%‘z’%%ﬁlézo| yl
wherei n said bi ®pekird daayér oByPRIé ZANNG - sYetBlPIPeyaBafviuted with 0-1
R16; 15 R15 is HorpehYhyi1ethyl, propyl, or butyl; R16, at each occurrence,
i s independently selecteg fromH OH F, O, CN NO2, nmet hyl , ethyl,
nethoxf? et hoxy, 20 trifluoronethyl, and trifluoromethoxy; and R33, at
each occur LeReenaksviegepanzentd yrsehefdret ddaledtd N ®ay W3, - OCH3,
-CF3, -OCF3, -CN, and -N0O2. 25 provided at Ie%%% oge of Ri,or R8 must be
either 1) an ar FPMPGRSEp tOuBSEM 8t da Rkt AOTIEMRSEEIPIGHCALG| net hyl - group
substituted witheteZoBg31lier r3hg- MRE2Bh3cohenehiinR12rom ar3 aryl group

substituted wt -5 3. 30 [41.1 not h enbodi nent . .t he_present
i nventi on provgﬁ§§r8§§8W§lS@%ﬁﬁ&ﬁﬁd%ngFgﬁﬁupﬁoﬁP)Cﬁﬁg%éfﬁpng%i@'selected
from hy@lr ogen, et hyld, Set Wwhkrennpsepyl binybitigl heselbotyklic- 23n¥0 02/ 059127
PCT/US01/ 49374 L-hulyls BeReRLYL rRoRe¥Kko191PT 9RUb1 185Ut YhaazohGRL V! .
benzimidazolyl, benzimidazolinyl, and benztriazolyl;
wherein said bicyclic heterocyclic ring system is

substituted with 0-1 R16;

15
R15 is H, methyl, ethyl, propyl, or butyl;
R16, at each occurrence, is independently selected from
H, OH, F, Cl, CN, NO3, methyl, ethyl, methoxy, ethoxy,
20 trifluoromethyl, and trifluoromethoxy; and
R33, at each occurrence, is independently selected from

H, F, Cl, -CH3, -OCH3, -CF3, -OCF3, -CN, and -NO;.

25 provided at least one of R’ or R8 must be either 1) an aryl
group substituted with 1-5 R33; 2) an arylmethyl- group
substituted with 1-5 R33; or 3) -NR!2R13 wherein R!? is an

aryl group substituted with 1-5 R33.

30 [4] In another embodiment, the present invention

provides a novel compound of Formula (I) wherein:

Rl is selected from

hydrogen, methyl, ethyl, n-propyl, n-butyl, s-butyl,
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2- hexyl, 2-met hyl propyl, 2-nethylbutyl, 2-nmethylpentyl, 2-ethylbutyl,

3-net hyl pentyl, 3-nethyl butyl, 4-nethylpentyl, 2-fl uoroethyl,

2, 2-di fl vwomewbyk7 5 2,2,2-trifluoroethyl, 2-propenyl, 2-merhwot/23ps openyl

trans-2- butenyl, 3-nethyl-butenyl, 3-butenyl, trans-2-pentenyl,

ci s-2-pentenyl, 4-pentenyl, 4-nethyl-3-pentenyl, 3, 3-dichloro-2-propenyl,

tr ans- 3- phenyE=bupybpenyPentyti oprapyyl, cycpeoRyyl  21bukytl opepentyl,

cycl ohexyl, cychopyopys sy 1pr&y¢l obst yb Ry vkt y LY Ch OReahyl Bt byl

cycl ohexyl met hylgﬁy- e GD. i-/CLI)—IIZ--ﬁ(‘:?FtCI—IZ, %Ei’mc}l’%a -@m,y-%@;c%%%, and

SCH2- C=CH. 13~ gBY1RuRYL RobhPetRy lEpREY hat F VEF Y RAIAE¥hd Rob are taken

Loget her to formeelRylp@RtRY, | 3-8ehecdbeeh§l pnm hydddfeweordétioyDd, chloro,
rono, cyano, hy| t hyl ropyl., isopropyl,,butyl, . tsbutyl itro,

Crifluot onethgl2: %‘réglﬁ{)@?o%?@b’g}ﬁ’ i sBF 5%§§E}¥Y' de YA ’Ffé‘?%&i}: 25 R8

i s sel ected froam@2-2zZhborephenyl meehyuavopaenyl 3 2obrempbhenyl ,

2- cyanophenyl - et h , Aririf hy 2- met hoxyphenyl ,

2-trif|uorone%ﬂ%?%ﬁ%g%éﬁggg%i3-%%%0%d%%%%%#?iB-éﬁggﬁ%%ﬁ%%yl, 3- br onophenyl ,

3- cyanophenyl 4-Bebkyhy} phemyeny 8- ed hyt gphenyoro-3-prepghphenyl

3-1sopropyl ph@Pé(As—?éB?éﬁ@zPhﬁ%fo;ﬁeﬁ‘yif ' %w% P! pégﬁ@mbutyl,

3- net hoxyphenyl, 35 sopropoxyphenyl, 3-tritluoronethoxyphenyl,
3-t hi okt hoxy§¥iehgpentyba gy boResyl 2 Cyeipricory hogty 1,

cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl,
-CH=CH,, -CHy-CH=CHy;, -CH=CH-CH3, -C=CH, -C=C-CHs,

and -CH,-C=CH;
15 R42 is H;
R4b is H;

alternatively, R%42 and R4P are taken together to form =0;
20
R7 is selected from hydrogen, fluoro, chloro, bromo, cyano,
methyl, ethyl, propyl, isopropyl, butyl, t-butyl,
nitro, trifluoromethyl, methoxy, ethoxy, isopropoxy,
and trifluoromethoxy;
25
R8 is selected from
2-chlorophenyl, 2-fluorophenyl, 2-bromophenyl,
2-cyanophenyl, 2-methylphenyl, 2-trifluoromethylphenyl,
2-methoxyphenyl, 2-trifluoromethoxyphenyl,
30
3-chlorophenyl, 3-fluorophenyl, 3-bromophenyl,
3-cyanophenyl, 3-methylphenyl, 3-ethylphenyl,
3-propylphenyl, 3-isopropylphenyl, 3-butylphenyl,
3-trifluoromethylphenyl, 3-methoxyphenyl,
35 3-isopropoxyphenyl, 3-trifluoromethoxyphenyl,
3-thiomethoxyphenyl,
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4-chl or ophenyl, 4-fluorophenyl, 4-bronophenyl, 4-cyanophenyl,

4- met hyl phenyl, 4-et hyl phenyl, 4-propyl phenyl, 4-isopropyl phenyl,
4- but yl phwoyk/os@274-t ri f 1 uor onet hyl phenyl , 4- met hoxyphenyl PCT/US01/49374
4-i sopropoxyphenyl, 4-trifluoronethoxyphenyl, 4- thionethoxyphenyl,

2, 3-

2, 3-

3-
4-
4-
5-
5-
6-
6-
4-
4-
4
4
4
- f
-C

I\)I\JNI\)I\)I\)CDOOI\)I\)NI\)I\)I\)N

di chl orophenyl, 2, 3-difluorophenyl, 10 2, 3-di net hyl phenyl ,
ditrifluoronethylphenyl 2, 3-di met hoxyphenyl ,
ditrifl uomar@w@cx Qltﬂoﬂd) pp@rwi@mapﬂe&yil uor ophenyl ,

di met hyl phenyl , trlflu h henpyl dlnethoxyphenyl
d|tr|flu040%¥@%%R %ﬁ%L ‘m%q@Yﬁg ﬁ%Gfop% ngfép?P¥ﬂfluorophenyl
g|netprlp@epwépyfpﬁffWIrl4+1mmpwm@ym@$ﬁmmwl ,4- EhEbeMQ%h$?yphenK| I
itrifluoyromet en I chl.orophen 2, 6-di fl uorophenyl,
di ﬁéthylp&e%§%gf % ¥#¥+? 10 tﬁj?%%%% e %y% di et hoxyphenyl ,
d|tr|fluo&ens¢¢mmgm*mmw¢ny25 é%tmxﬁlmwxmmnﬁhnw&phénw&dlfIuorophenyl
di net hyl phe or onet hyl phenyl , 3, 4-di net hoxyphenyl ,
d|tr|fluo?o€% %é?% *éﬁyg 4, 6-trich|oropheny|,
6-trifluorophenyl, 30 2,4, 6- trlnethylphenyl,

6-

6-

u

I

tritrifjuer }@@@gy ., ﬁﬁgﬁpﬁenw
tritri fii ﬂgr%@%xy henyl 22,,34(:%1'%];%6&26 CF3- hen
p

oF®- 3- cht of T pRRFRY | bhenihi &éﬁmmmmethyfphenyl
or 0- 4- e roxyrmbeRykypRen L JTeS /DXy thr i SDRSRé tifefdlenyl,

- CF3- 4- met hoxy- phenyl, 2-net hyl - 4- met hoxy- 5-f | uor o- phenyl ,

2- nethyl-4-nethoxy-pheny|, 2-chl or o- 4- CF30- phenyl, -25 WD 02/059127
PCT/ US01/ 49372, 4 24 #c1bt dx dpieériny]l - thehwydi £ Deomddtydnyit chl or o- phenyl ,

4-acetyl phenyl , , 3;acet,an dophenyl, 2- 03 liromethylphenyl,

15 2,4-dimethoxyphenyl, 2,4-ditrifluoromethoxyphenyl,

2,5-dichlorophenyl, 2,5-difluorophenyl,
2,5-dimethylphenyl, 2,5-ditrifluoromethylphenyl,
2,5-dimethoxyphenyl, 2,5-ditrifluoromethoxyphenyl,

20
2,6-dichlorophenyl, 2,6-difluorophenyl,
2,6-dimethylphenyl, 2,6-ditrifluoromethylphenyl,

2, 6-dimethoxyphenyl, 2,6-ditrifluoromethoxyphenyl,

25 3,4-dichlorophenyl, 3,4-difluorophenyl,
3,4-dimethylphenyl, 3,4-ditrifluocromethylphenyl,
3,4-dimethoxyphenyl, 3,4-ditrifluoromethoxyphenyl,
2,4,6-trichlorophenyl, 2,4,6-trifluorophenyl,

30 2,4,6-trimethylphenyl, 2,4,6-tritrifluoromethylphenyl,
2,4,6-trimethoxyphenyl, 2,4,6-tritrifluoromethoxyphenyl,
2-chloro-4-CF3-phenyl, 2-fluoro-3-chloro-phenyl,
2-chloro-4-CF3-phenyl, 2-chloro-4-methoxy-phenyl,

35 2-methoxy-4-isopropyl-phenyl, 2-CF3-4-methoxy-phenyl,

2-methyl-4-methoxy-5-fluoro-phenyl,
2-methyl-4-methoxy-phenyl, 2-chloro-4-CF30-phenyl,

~25-



5 2- Me- 5- F-phenyl, 2-F-5-Me-phenyl, 2-MO 5-F-phenyl, 2-M-3-0d -phenyl,
3- NO2- phenyl , 2- N02-phenyl, 2- Cl- 3- Me- phenyl, 2-Me-4-Et O phenyl,

2- Me- 4- F- wbenmsglmz Cl- 6- F- phenyl , 2-Cl-4-(CHF2)0- phenyl , PCT/US01/49374
2, 4-di MeO 6- F- phenyl, 2-CF3-6-F-phenyl, 10 2- MeS-phenyl,

2,6-did-4- MO henyl 234tr|thenyI 2, 6-di F- 4- C1- phen

2,3,4,6-tet ra?zhgh‘%ntylrlm@zﬂ&’h Bhenplent 2eiHenl 4 - clgys-phen rphenyl ,

2- CF3-4-i PrO phenyl, 2-CF3-4-d -phenyl, 2-CF3-4-F-phenyl,

2- C1- 4- Et O phenyl 152014|Pr0phe 2Et 4- O

2- CHO 4- MeO- p‘heﬁ‘ﬁﬁtylzﬁf@@d{ %?@rﬁfr rﬁ%ﬁ%( 4 F- phenyl ,

2 CH3CH( OH) - 4- C1- phenyl , 2- CI—BCH(O—D 4- Me- phenyl
20 2- %8(%“4»'«%% S, SRR A el 2 O8G0 E pheny)
2- H2C( Owe) - 4- IEMEfﬁﬁﬂﬁﬂpheﬂy}ﬂCiﬁﬁm}ﬁﬂﬁﬁﬂﬂ.N@Eﬁhhepﬂepyl
(2)-2- OO ARG A O . (B G DaEtiE . O BTy iRteR
- 2- CH3CO2 CH=CH @ MeCr pptearynt 1., 23C1%4}{HHEEﬂ@3§ﬁembeC>phenyl
gygigggxﬁ-lz e %‘géﬁ‘?@'[né/ R y@?e{ﬂ%]x’yl r%/te(%qp%e 1’24FFb22§;Iy| 3- F- benzyl ,
4- F-bepayl , B—M@ﬁt@é‘@;’l 32%&)181112—3/4 M&J\ﬁ'@rﬂﬂnzyl 35 2- OH benzyl ,
G ) SRR on S AR e O pheny | 20 w0
2- CHO phenyl ,2 33 GHG pletmd E -12h ¢iQ0H2 - ghenw .5, 6-pentaF-phenyl,
2-CF3-4-EtO-phenyl, 2-CF3-4-iPrO-phenyl,
2-CF3-4-Cl-phenyl, 2-CF3-4-F-phenyl, 2-Cl-4-EtO-phenyl,
15 2-Cl-4-iPrO-phenyl, 2-Et-4-MeO-phenyl,
2-CHO-4-MeO-phenyl, 2-CH3CH(OH)-4-MeO-phenyl,
2-CH3CH(OH) -4-F-phenyl, 2-CH3CH(OH)-4-Cl-phenyl,
2-CH3CH(OH) -4-Me-phenyl, 2-CH3CH(OMe)-4-MeO-phenyl,
2-CH3C (=0) -4-MeO-phenyl, 2-CH3C(=0)-4-F-phenyl,
20 2-CH3C(=0)-4-Cl-phenyl, 2-CH3C(=0)-4-Me-phenyl,
2-HoC(OH) -4-MeO-phenyl, 2-HoC(OMe)-4-MeO-phenyl,
2-H3CCHyCH (OH) -4-MeO-phenyl, 2-H3CCHyC(=0)-4-MeO-phenyl,

2-CH3CO3CHyCHy-4-MeO-phenyl,
25 (Z) -2-HOCH,CH=CH-4-MeO-phenyl,
(E) -2-HOCH,;CH=CH-4-MeO-phenyl,
(Z) -2-CH3CO,CH=CH-4-MeO-phenyl,
(E) -2-CH3C0O2CH=CH-4-MeO-phenyl,
2-CH30CH;CH;-4-MeO-phenyl,
30 2-F-4-MeO-phenyl, 2-Cl-4-F-phenyl,
cyclohexyl, cyclopentyl, cyclohexylmethyl,

benzyl, 2-F-benzyl, 3-F-benzyl, 4-F-benzyl,
3-MeO-benzyl, 3-OH-benzyl, 2-MeO-benzyl,
35 2-0OH-benzyl, 2-MeOC(=0)-3-MeO-phenyl,
2-Me-4-CN-phenyl, 2-Me-3-CN-phenyl,
26—



3- HOCH2- phenyl , 3- McOCH2- phenyl, 3- Me2NCH2- phenyl, 3-CN 4-F-phenyl, 5
2- Me- 4- H2ZNCO- phenyl , 2- Me- 4- MeOC( =0) - phenyl, 3- HZNCO 4- F- phenyl ,

2- Me2NCH2wo-oble®1phenyl -,  2- Me- 4- CH3C(=0) - phenyl , phenyl PREAIS01/49374
(1-naphthyl)-NH, 10 (2-naphthyl)-NH, (2-[1,1' -bi phenyl ])-NH,

(3-[1, 1 blphenyl]) NH, (4-[1,1 blphenyl]) NH- (2- F-phenyl)-NH,

(2- C1- phenyl )2 Nip-4-YoS grzemybny? JCRi+4 - E@}@&ﬁhen 1) - NH,

2- OVe- phenyl ¢ 1) - NH-,
Ez- swe-ghg%% pﬁ%’é“-{F phe%}:l% %&m’% ’%:1 eny H—'? (3:
CF3- phenyl ) - I\IB-FHOQIBZ{IHQSIWﬂe,nyB) -MIPGH, (rcOVE- phenyl) NH-

3- CN- phenyl H heny!| henyl)-NH-, 20
(4 F- phenyl ) | RHECNGHEERERA ) g e el o) N
(4- CH3-phenyl 3 -4 - HiNde‘zﬁaqahdnylz-sz Me@mmh@;d@yﬂ\lw

1-
3-
2-

(2-CF3-phenyl) -NH-, (2-CH3z-phenyl)-NH-,

(2-OMe-phenyl) -NH-, (2-CN-phenyl)-NH-,
15 (2-0OCF3-phenyl) -NH-, (2-SMe-phenyl)-NH-,

(3-F-phenyl)-NH-, (3-Cl-phenyl)-NH-,

{(3- CF3-phenyl)-NH-, (3-CHz-phenyl)-NH-,

(3-OMe-phenyl) -NH-, (3-CN-phenyl)-NH-,

(3-0OCF3-phenyl) -NH-, (3-SMe-phenyl)-NH-,

20 (4-F-phenyl)-NH-, (4-Cl-phenyl)-NH-,
(4-CF3-phenyl) -NH-, (4-CH3-phenyl)-NH-,
(4-OMe-phenyl) -NH-, (4-CN-phenyl)-NH-,
(4-0OCF3-phenyl) -NH-, (4-SMe-phenyl)-NH-,
(2,3-diCl-phenyl)-NH-, (2,4-diCl-phenyl)-NH-,

25 (2,5-diCl-phenyl)-NH-, (2,6-diCl-phenyl)-NH-,
(3,4-diCl-phenyl)-NH-, (3,5-diCl-phenyl)-NH-,
(2,3-diF-phenyl)-NH-, (2,4-diF-phenyl)-NH-,
(2,5-diF-phenyl) -NH-, (2,6-diF-phenyl)-NH-,
(3,4-diF-phenyl) -NH-, (3,5-diF-phenyl)-NH-

30 (2,3-diCH3-phenyl) -NH-, (2,4-diCH3-phenyl)-NH-,
(2,5-diCH3-phenyl)-NH-, (2,6-diCH3z-phenyl)-NH-
(3,4-diCH3-phenyl)-NH-, (3,5-diCH3-phenyl)-NH-,
(2,3-diCF3-phenyl) ~-NH-, (2,4-diCF3-phenyl)-NH-,
(2,5-diCF3-phenyl) -NH-, (2,6-diCF3-phenyl)-NH-,

35 (3,4-diCF3-phenyl)-NH-, (3,5-diCF3-phenyl)-NH-,

(2,3-diOMe-phenyl)-NH-, (2,4-diOMe-phenyl)-NH-,
-27-

(4- OCF3- pheny ) N nyl ).- 2 enyl ) - NH,

(2, 4-di d - ph ’\%Rgifdl?d r§4 Nﬁo p%n%'fayo _phenyl ) - NH-,
(3,4-did - pheja.yﬂ@ 4\ll-tH3c(&d3) mphenyl ) -NH, (2, 3-di F-phenyl ) - N+,

(2, 4-di F-phenyl)-NH, (2,5-di F phenyl )-NH, (2, 6-di F-phenyl)-NH,
(3,4-di F- phenyl) NH-, (3,5-di F-phenyl)-NH, 30 (2, 3-di CH3-phenyl) - NH-,
(2, 4-di CH3- phemw, ill*ih-h,, (215 )prmmyl) NH- (2, 6-di CH3- phenyl ) - NH-,
(3,4-dj CHB ph heny (2, 3-di CF3- phenyl ) - NH,
(2, 4- dtEF3- ph Dkr\ﬁyl)(l‘?{a Cﬁ 1] (“ZN%_'dl CF3- phenyl ) - NH-,
(3, 4-di CF3- phehy|] - NH-biglBerdy 1) )Gﬁmphen% DH\H bifierdy i O phenyl ) - NH-,
(2, 4-di Ove- phﬁfyﬁ)phenyl ﬁgl, (2-Cl-phenyl) -NH-,

35
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25 3. phem g nEnSpal ol A e

2 C1- 5- OVi2 ghedndy s teny(1)--NH-6- %Epﬂe-riy‘h)—pﬂdlényl) -NH-,

2/ 059127 PCT/ US01/ 49374 (2, 5-di Ove- phenyl)-NH,
OWe- phenyl )-NH, (3, 4-di Ove- phenyl )-NH, (3, 5-di Ove-phenyl)-NH,

Clwplenydp? NH-, (2-F-4-C -phenyl)-NH, 5 (2-F-5-C pahlrarsgl/yosmH-
Cl- phenyl)-NH, (2-F-3-CH3-phenyl)-NH, (2-F-4-CH3-phenyl)-NH,
CH3- phenyl ) - NH- (2- F-6- CH3-phenyl )-NH-, (2-F-3-CF3-phenyl) - NH-
CF3- phthyd Jd M¥e -phenyl 5=NE3. pten/tdique-pienyl 5-M3- phenyl ) - NH- |
QVe- phenyl ) a Nite - ey Py Gite- phemyd Ja e - pHednft - phenyl ) - NH-,
Oprhgz)-NH-eIg( -%fBthgzé)l ep &F)& -phenyl)-NH-,

- F- phenyl ) -NH-, (2-Cl-6-F-phenyl)-NH, 15 (2 Cl1- 3- CH3- phenyl ) - NH-,

10

- CH3- phenyd ) - pherf 2t CIvib- Cl'&-m&mdl)*ﬂ‘ﬂtényl(ﬁar@i'fi CH3- pheny! ) - NH-,

- 5- CF3- phenyl ) - NH,
-'4- OVe- phenyl ) - NH-,

o F- PRI 5 R PSR Bl G REPR e IR 1. phonyl ) N

- CH3-
(2- CH3- 5- szemdﬁgiﬂﬁenﬂaiﬂﬂa 6- (@upmerm3yp&«ildny1 -NH-,
- CH3- 3- CF3- phenyl ) - NH-, (2-CH3- 4- CF3- pheny
- CH3- 5- CF3- th‘)ﬁ‘)C heny 101 Cﬁ@“ﬁheﬁn)ﬂ‘%? -Renyl) -NH-,
OVe- phenyd gfmft phenype
G G &henyl -NH- (“9?' % phenyl) Jlllﬁkﬁenyl)
- CF3- 3- F- phenyi )2 1¢e- L(Tzzeraﬂs) 4\Tfi:rph(e’mﬁ‘)6 e- PT(eZlkéﬁﬂﬁ{F-phenyu NH- |
- CF3- 6- F- phenyl )-NH, (2-CF3- 3-Cl-phenyl) - NH- (2- CF3-4-Cl1- phenyl) - NH-,
- CF3-5- Cl- a
_ CF3-3- p{;ﬁ %ﬁ‘%@h&tiﬁ%ﬁ?ﬁ % dﬁ@%ﬁ)ﬂﬁ!&ﬁ% N
(2-Cl-5-F-phenyl)-NH-, (2-Cl-6-F-phenyl)-NH-,

15 (2-C1l-3-CH3-phenyl)-NH-, (2-Cl-4-CH3-phenyl)-NH

(2-Cl1-5-CH3z-phenyl) -NH-, (2-Cl-6-CH3z-phenyl)-NH-,
(2-C1-3-CF3-phenyl)-NH-, (2-Cl-4-CF3-phenyl)-NH-,
(2-C1-5-CF3-phenyl)-NH-, (2-Cl-6-CF3-phenyl)-NH-

(2-C1-3-OMe-phenyl) -NH-, (2-Cl-4-OMe-phenyl)-NH-,

20 (2-Cl-5-OMe-phenyl) -NH-, (2-Cl-6-OMe-phenyl)-NH-,

(2-CH3-3-F-phenyl)-NH-, (2-CH3-4-F-phenyl)-NH-,
(2-CH3-5-F-phenyl)-NH-, (2-CH3-6-F-phenyl)~-NH-,
(2-CH3-3-Cl-phenyl) -NH-, (2-CH3-4-Cl-phenyl)-NH-,

25 (2-CH3-5-Cl-phenyl)-NH-, (2-CH3-6-Cl-phenyl)-NH-,
(2-CH3-3-CF3-phenyl) -NH-, (2-CH3-4-CF3-phenyl)-NH-,
(2-CH3-5-CF3-phenyl) -NH-, (2-CH3-6-CF3-phenyl)-NH-,
(2-CH3-3-OMe-phenyl) -NH-, (2-CH3-4-OMe-phenyl)-NH-,
(2-CH3-5-OMe-phenyl) -NH-, (2-CH3-6-OMe-phenyl)-NH-,

30
(2-CF3-3-F-phenyl)-NH-, (2-CF3-4-F-phenyl)-NH-,
(2-CF3-5-F-phenyl)-NH-, (2-CF3-6-F-phenyl)-NH-,
(2-CF3-3-Cl-phenyl)-NH~, (2-CF3-4-Cl-phenyl)-NH-,
(2-CF3-5-Cl-phenyl)-NH-, (2-CF3-6-Cl-phenyl)-NH-,

35 (2-CF3-3-CH3-phenyl) -NH-, (2-CF3-4-CH3-phenyl)-NH-,

28—



WD 02/ 059127 PCT/ US01/ 49374 (2- CH3- 5- CF3- phenyl ) - NH,

(2- CF3- 6- CH3- phenyl ) -NH, (2-CF3- 3- OWe- phenyl ) - NH,

(2- CF3- 4-wib2pbaEnyl ) - NH-, (2- CF3-5- OVe- phenyl ) - NH, PCT/US01/49374

(2- CF3- 6- OVe- phenyl )-NH, 5 (2 Owve- 3- F- phenyl ) - NH-, (2- Ove- 4- F- phenyl ) - NH-,
(ZOVESthenyI) NH- (2 - 6- F- phenyl ) - NH- (ZOVEBCI phenyl ) - NH,
(2- Ove- 4- FrReTSH)~NIEE 3 - Dhen@) ~5THE! - gReSls) SNAH3 -pheawi) 6NKY - pheny! ) - NH- |
(2- Ove- 3- 1) el )y _ _

( 2- OMVe- 5- CHa- P%e&y 3N F‘(}%% ypichd %eny”l 4-fe-ptinyl) e,

(2- Ove- 3- CF3- phe@ﬁd )5--NH¥Q HHBIQNE--ANHEE3- [ﬂ’f@ﬂd-ﬁ-me phenyl) -NH-,

(2- Owve- 5- CF3- phenyl ) -NH, (2- OWe- 6- CF3- phenyl)-NH (3- CF3-4-Cl- phenyl) - NH,
(3-CF3-4-C(O)CI—IS-phenyI)-NI—I—, 15 (2,3,5-tri d -phenyl)-NH,

( 3- CH3-%1- CO2Me2 pbnéery3d ) E-Nbhenalnd-NH-3- GHO-GMéMe-Brhsmny L NWH-and RO i s

selected fro 59{ | or ), _(3%4_,?@%; hyl, ethyl,
propyl, |sopmopy§1ﬁ@%§ﬁ/lgﬂ @t I]ﬁjﬂ ZO&nIC?!IEeg tFI’I u Y yl, met hoxy
et hoxy, i sopr ohode- 3'6@111'Rh¢ﬁ¥l|bﬂﬁiret h@qﬂMGES‘] Q}rMYﬂe)r Nifrbodi ment, t he

present inventj Qhe s g{y%@ym copnamnd ofcFosmadyw (Inm),; 25 RO N R
Rs r N | 7a R N Rdb 4 (I-a) whereln f)ﬁxmabond CH2-, -0-,
-S, - 0) SQM@*)%CHlﬂbfwl -NB-D CHZ. - OMeoda£H3 -pieryl) -NERp0. | - CHRS- |
-NR1IOGR-, (2 -OMe-5-CH;-phenyl) -NH-, (2-OMe-6-CHs-phenyl)-NH-,
(2-OMe-3-CF3-phenyl) -NH-, (2-OMe-4-CF3-phenyl)-NH-,
(2-OMe-5-CF3-phenyl) -NH-, (2-OMe-6-CF3-phenyl)-NH-
(3-CF3-4-Cl-phenyl)-NH-, (3-CF3-4-C(0)CH3-phenyl)-NH-,
15 (2,3,5~triCl-phenyl)-NH-, (3-CH3-4-CO;Me-phenyl)-NH-, and
(3-CHO-4-0OMe-phenyl)-NH-; and
RY is selected from hydrogen, fluoro, chloro, bromo, cyano,
methyl, ethyl, propyl, isopropyl, butyl, t-butyl,
20 nitro, trifluoromethyl, methoxy, ethoxy, isopropoxy,
and trifluoromethoxy.
[5] In another embodiment, the present invention
provides a novel compound of Formula (I-a):
25
R’
R® N
R® N(f
R4a
R” N g4
X
n
(I-a)
wherein:
30 X is a bond -CHz-, -0-, -S-, -S(=0)-, -S(=0)3-, -NR1O-,
-CHaCH-, -OCHz-, -SCHz-, -CH0-, -CHzS-, -NRI1OCHz-, or

-CH2NR10-;
-29-



- CH2NR10-; -29 WD 02/059127 PCT/US01/49374 n is 1 or 2; Rl is selected
from 5 H C(=0 R, C (=0 OR2, Cl1 8 alkyl, C2-8 alkenyl, 10 C2_8
al kynyl , wG32/M5aygtl oal kyl, C1 6 al kyl substituted wi th 0-2CRA]S01/€B76
al kenyl substituted with 0-2 R2, C2_6 al kynyl substituted with 0-2 R2, 15
aryl substituted with 0-2 R2, and 5-6 menbered heterocyclic ring system
containing at |east one heteroatom sel ected fromthe group consisting of
N, 0, and §, jgahdoheberocyclic ring systemsubstituted with 0-2 R2; 20 R2,
at each occurrence, is independently selected from F, d, CHF, CHF2, CF3,
Cl_4 alkyl, C2-4 alkenyl, 25 C2_4 alkynyl, C3-6 cycloal kyl, phenyl
substitut eggiwg EhgB18-R44; f€8mlo carbocyclic residue substituted with 0-3
R41l, and 5-10 nenbered heterocyclic ring systemcontaining from 30 1-4
het er oat ons sel eftred fromthe group consisting of N, 0, and S substituted
with 0-3 R41;, Réa=psgrE, or Cl-4 alkyl

C(=0)OR2,

C1-g alkyl,

Co-g alkenyl,

10 Cy_g alkynyl,

C3-7 cycloalkyl,

Ci-g alkyl substituted with 0-2 R2,

Cy_g alkenyl substituted with 0-2 RZ2,

Cy_g alkynyl substituted with 0-2 RZ2,

15 aryl substituted with 0-2 R2, and
5-6 membered heterocyclic ring system containing at
least one heterocatom selected from the group
consisting of N, O, and S, said heterocyclic ring

system substituted with 0-2 RZ;

20
R2, at each occurrence, is independently selected from
F, Cl, CH,F, CHF,, CFs3,
C1-4 alkyl,
Cp-4 alkenyl,
25 Cy-q4 alkynyl,
C3-g cycloalkyl,
phenyl substituted with 0-5 R4Z;
C3_.109 carbocyclic residue substituted with 0-3 R4l, and
5-10 membered heterocyclic ring system containing from
30 1-4 heteroatoms selected from the group
consisting of N, 0, and S substituted with 0-3
R41;
R42 is H or Ci1-s4 alkyl;
35

-30-



35 -30 WO 02/059127 PCT/US01/49374 R4b is H, alternatively, R4a and R4b
are taken together to form=0 or =S; 5 R7 and R9, at each occurrence, are
i ndependew0log/ossakected fromH, halo, -CF3, -0OCF3, -OH, - ENI/USNO®374
-NR46R4A7, Cl1_8 alkyl, C2_8 alkenyl, C2_8 al kynyl, Cl_4 hal oal kyl, 10 C1_8
al koxy, (Cl-4 hal oal kyl)oxy, C3-10 cycl oal kyl substituted with 0-2 R33,
Cl_4 al kyl Réhbssitiuted with 0-2 R11, C3-10 carbocyclic residue substituted
with 0-3 R33, aryl substituted with 0-5 R33, 15 5-10 nenbered heterocyclic
ring systemcontaining from 1-4 heteroatons selected fromthe group

consi sti ngadteXpa®ivedy  SR&GbandtRiR g thakErs tqeathe2) WRIEDIISRIR or
NRIZR13, C(OH _g(ORL12, C(ONRLIZR13, NR14C (0) R12, C (O OR12, CC (O
R12, OC (O OR12, CH (=NR14) NR12R13 , NHC (=NR14) NR12R13 , S(OR12, S (0)
2R12, 3 (O NR12R13, S (O 2NR12R13, NR14S (O R12, NR14S (0)2R12, NR12C

(0) RIS, NR¥2GH GOk ORIE, NI 25 £9) 2RECe aQQeZ%&Ng%é&éﬂélyﬁﬁéct@ I's
selected fromH, halo, -CF3, -OCF3, -OH -CN, - ., ClL 8 alkyl, C_8
al kenyl, C2_8 afkgmyl, Cl_4 hal oal kyl, 30 Cl1_8 al koxy, (Cl_4

hal oal kyl') oxy, &3- %ngycl_@gé[(yloépﬁblst_bhgt egnw Lﬂog; 2_RR8egra7Cl_4 al kyl
substituted with'0-2 RI1, C2 4 alKenyl Substituted’ with 0-2'Rl1, C2_4
al kynyl substit Giegl akhl 0-Q2-R1alkenyl, Cz-g alkynyl, Ci-4 haloalkyl,

10 Ci1-g alkoxy, (C1-4 haloalkyl)oxy,
C3-109 cycloalkyl substituted with 0-2 R33,
C1-4 alkyl substituted with 0-2 R11,
C3_19 carbocyclic residue substituted with 0-3 R33,

aryl substituted with 0-5 R33,
15 5-10 membered heterocyclic ring system containing from
1-4 heteroatoms selected from the group
consisting of N, O, and S substituted with 0-3
R31.

r

20 OR12, gsr12, NR12rR13, C(O)H, C(O)R12, C(0O)NR12R13,
NR14C(0)R12, C(0)OR12, 0C(0O)R12, 0OC(0)ORYZ,
CH(=NR14)NR12R13, NHC (=NR!4)NR12R13, S(0)R12, 5(0),R12,
S(O)NR12R13, $(0),NR12R13, NR145(0)R12, NR145(0),R1Z2,
NR12C (0)R15, NR12C(0)OR15, NR125(0),R15, and

25 NR12C (0)NHR15;

R8 is selected from
H, halo, -CF3, -OCF3, -OH, -CN, -NOj,
Ci-g alkyl, Cp_g alkenyl, Cy_g alkynyl, Ci-4 haloalkyl,
30 Ci1-g alkoxy, (Ci-4 haloalkyl)oxy,
C3-10 cycloalkyl substituted with 0-2 R33,
Ci-4 alkyl substituted with 0-2 R11,
Cz-4 alkenyl substituted with 0-2 R11,
C-4 alkynyl substituted with 0-1 R1ZI,

-31-



-31 WD 02/059127 PCT/ US01/ 49374 (C3-10 carbocyclic residue substituted with
0-3 R33, aryl substituted with 0-5 R33, 5-10 nenbered heterocyclic ring
syst em cowDansaig7 from 1-4 heteroatons sel ected from theprgmaispl/&374
consisting of N, O, and S substituted with 0-3 R31; ORl12, SR12, NR12R13,
C(OH C(OR12, C(O NR12R13, WMQQMZCMMMZCHQMZCQQWH

10 CH (=NR14) NR312R1ZariyqENRIDs INREZ RAB St ISR 2ith (003 FRE2,

S(O) NR12R13, S(O 2NR12R1 NR14S( Q NR14S(0) 2R12, NR12C (O R15, NR12C
(O ORL5, NRL12S% @)lzﬁfg %éﬁ&ftﬁé %é)tgoﬁ QH%%- 15 R10 i s sel ected from H,
Cl 4 alkyl, C2 5—abkmamber€ﬂ hetalrbyryl icamdn@l s¥sakkoxpntRihing €ebact ed

fromH, halo, -CF3, 1 Kk C2_8 al kynyl

Cl 4 hal oal kyl, C1 é e@%%°8§ng Sél%&ﬁ%ﬁ F9%53t§% §arggcycllc resi due
substituted with O- 309331stan9I0§uUstDtuaed ﬁnshbgtStRBSd gith Redbered
heterocyclic ring syggemcontaining from 25 1-4 heteroatons selected from
the group consisting of N, O, and S substituted with 0-3 R31; OR12, SR12,

NRL2R13, C( 0) H (O RL2, C(O NR12R13 30 NRL4C( O) R12, C(O) OR12, OC(O) R12,

OC( O) OR12, R14) R 12 S 12 (153) 2R12, S (O)
NR12R13, S (0) 9% 4SH( 0) %@% %glo;]b% 2C (0) Ri15,
NR12C (O) OR15, NRIF&(ZBDXIRP)Z,ZM(K) ) oRid, NRC2Q) REF, NHR(L(B ORH5 - 32

10 CH (=NR14)NR12R13, NHC(=NR14)NR12R13, S(0)R12, $(0)3R12,

S(O)NRI2R13, 5(0),NRI2R13, NR145(0)R12, NR14S(0),R12,
NR12C (0)R15, NR12C(0)OR1>, NR125(0),2R1%, and

NR12C (O)NHR15;

15 R10 is selected from H, Ci_4 alkyl, Cy-s4 alkenyl, Ca_g
alkynyl, and Ci_4 alkoxy;

R1l is selected from
H, halo, -CF3, -CN, -NO3,
20 Ci1_g alkyl, Cp_g alkenyl, Csy_g alkynyl, Ci-4 haloalkyl,
C1-g alkoxy, C3-19 cycloalkyl,
C3-1¢ carbocyclic residue substituted with 0-3 R33,
aryl substituted with 0-5 R33,
5-10 membered heterocyclic ring system containing from
25 1-4 heteroatoms selected from the group

consisting of N, O, and S substituted with 0-3
RrR31.

OR12, sr12, NR12R13, C(0)H, C(O)R!2, C(0O)NR12R13,

30 NR14C (0)R12, C(0O)OR12, 0OC(0)R12, 0OC(0)OR1Z,
CH (=NR14)NR12R13, NHC (=NR14)NR12R13, S(0)R12, S(0),R12,
S(O)NR12R13, 5(0),NR12R13, NR145(0)R12, NR145(0),R1Z,
NR12c (0)R15, NR12C(0)OR15, NR125(0),R15, and
NR12¢ (0)NHR15; ‘

35
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WO 02/ 059127 PCT/ USO1/ 49374 R12, at each occurrence, is independently
selected fromCl_4 al kyl substituted with 0-1 Rl2a, C2-4 alkenyl

substi t utwo oziosd120- 1 R12a, C2-4 al kynyl substituted w t hPeTIUSRL28745 C3-6
cycl oal kyl substituted with 0-3 R33, aryl substituted with 0-5 R33; C3-10
carbocyclic residue substituted with 0-3 R33, and 5-10 nenbered

het erocycl iR}?ri a sgshearconranaengisr ondeperndpptéyoaedasted| fxord fromt he

group 10 consi sg ng gila%& %)ubgpflté%g%b‘?{{ﬁué_e yidh 0-3 R31; Rl2a, at each
nt ecie

occurrence, is indépen y se rom phenyl ‘substituted with 0-5
R33; 15 C3_10 canbpeymtdroyT esishiel subsd ividted vi tHF2853 R33, and 5-10
menbered heterocyclic ring systemcontaining from 21-4 het er oat ons sel ect ed
fromthe group CcensaBEymgl ofurstbtued wielpdtrltRitdd with 0-3 R31; 20
R13, at.each occurrence, 1-S.iN |.acted, fy.am H, Cl-4 al kyl,
C2_4 al ?(enyl , a?\:g'@zqsglﬁa?i%%]l ?nggsrl]{ilgérunéaqve ?fl’? (§c1132 and R13 join to forma
5- or 6-nenbere@driyd Kubgtdpitedakiyhsobst RB&ted with -0- or -N(R14)-;

alternatively, R12 and R13 en attached tqQ N may be cqnbined . to forma 9-
or 10- nenber ed BBRcye| Pt Jd”cﬁﬁfsilé{{i‘? rﬁjﬁ%sg&‘tré#%‘gﬁfla‘i iorfg’ f3'3t8m #1830
het er oat ons sel ect@d rfeh®arihe ngted csenskstiing el shem Con2BEnSngMERHRI N
said bicyclic heterocyclic rin systemis ginsatura ed or partially

saturated, wherein <aitd SCEFOPEMRetEAGETER EXPM GRSy SEONPI s substi t ut ed
with 0t@ R16; 35 -33consisting of N, O, and S substituted with 0-3

R31.

’

Rl22, at each occurrence, is independently selected from
phenyl substituted with 0-5 R33;
15 C3-19 carbocyclic residue substituted with 0-3 R33, and
5-10 membered heterocyclic ring system containing from
1-4 heteroatoms selected from the group

consisting of N, O, and S substituted with 0-3
R31.

7

20

R13, at each occurrence, is independently selected from

H, Ci-4 alkyl, Cy-4 alkenyl, and Cy.4 alkynyl;

alternatively, R!2 and R!3 join to form a 5- or 6-membered

25 ring optionally substituted with -O- or -N(R4)-;

alternatively, R!2 and R!3 when attached to N may be

combined to form a 9- or 1l0-membered bicyclic
heterocyclic ring system containing from 1-3

30 heterocatoms selected from the group consisting of N,
0, and S, wherein said bicyclic heterocyclic ring
system is unsaturated or partially saturated, wherein
said bicyclic heterocyclic ring system is substituted
with 0-3 RI16;

35
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WO 02/ 059127 PCT/ US01/ 49374 R14, at each occurrence,

selected fromH and Cl-4 al kyl;
sel ect ed wooniosd2H, Cl 4 al kyl,

R15,

C2_4 al kenyl,

i s independently
at each occurrence, is independently
and C2_4 al gmpuspr/4R16, at

each occurrence,
S02R45, NR4G6R47,

i s independently selected fromH, OH halo,

CN, NO2, CF3,

-(=0H,

Cl_4 alkyl, C2_4 alkenyl, C2_4 alkynyl, C1_4

hal oal kyl , R140 &1 éahhloatuyrenaqr,1anﬂndép6né¢kylmx$ele@BQd Bromai h
occurrence, is i Qﬁ_?gﬁh& selected from H, OH halo, CF3, SO02R45,
NR46R4A7, and C1_ al kyT; 'R33, at each occurrence, is independently
selected fromH, OH, halo CN NO2, CF3, SO02R45, NR46R47, -C(=OH, phenyl,

Cl 6 al ky
Cl 4 halo

aFky

20 Cl_45 al kyI

cycl oal ky

| - oxy-,

OH, net hoxy,

or

<§§a£§§h

cﬁu’é?‘ﬁ??

hanaIkyI

alkyngl §3p§?§§$%ﬁ?25¥i%ig%dgfﬁyT ¢ =0 -

oky

( EO) NEH4 .4 Giliy Tl ky@z@C(ai@nyl Clandal Ryls @1kx@YIG , C3_6

et hoxy,

C3_6 cycl oal kyl net hyl
pr opoxy, butoxy,
25 (Clraéal kyl $&6R- ocaﬁﬂréﬁc@ aikeﬂmaeﬁumSémthyeﬂemééhea}fr@mthoxy,

substituted with
-NR46RA7, NR4G6RA7C (=0) -

-oxy-; Cl1-6 al kyl
- SO2R45,

et hoxy, propox but oxy 2R4 NR46R 46R47C ar (C1_ 4
al kyl) Q02-; R49 'aﬁ aﬁch 8ccﬁpﬁengg3'|%0?% ep@ﬁﬁeﬁt y é%ié@ﬁ@d from H,
CF3, halo, OH, 2? ﬁe%’d? 56, NRABRAAY 1IN0, N1 KehA aldeenyhal6c21Ryal kynyl,
Cl 4 al koxy, Cl1 4 hal oal k Cl 4 al kyl substituted with 0-1 R43, aryl

subst i }Qt ed mntﬁle33h¢i9?

menbered heterocyclic ring systemcontaining from 1-4 heteroatons
fromthe group

15

20

25

30

R31

at
H,

, at

H,

phenyl,

PropoxXy,

(C1-4 alkyl)CO3-;
Cy-¢ alkenyl substituted with OH, methoxy,

propoxy,

each occurrence,

OH, halo,

each occurrence,
OH, halo,
Ci1-6 alkyl,
cycloalkyl, Ci-4 haloalkyl,
alkyloxy-,
alkyl-C(
alkyl-C(=0)0-,

alkyl substituted with OH, methoxy,

k- oX32, D F 163982 FYPOFYUS01/ 49374 5- 10
sel ect ed

is independently selected from

CF3, SO5R%45, NR46R47, and Ci1.4 alkyl;
is independently selected from

CN, NO,, CF3, SO3;R45, NR46R47, -C(=0)H

Cy_g alkenyl, Cz-g alkynyl,
C1-4 haloalkyl-oxy-,
C1-4 alkyl-C(=0)-,

Ci-4 alkyl-0C(=0) -

Ci-4 alkylthio-,
=0)NH-,

C3-¢ cycloalkyl-oxy-,

cycloalkylmethyl-oxy-;

ethoxy,

butoxy, -SOsR%45, -NR46R47, NR46R47C(=0)-, or

and
ethoxy,

butoxy, -SOsR%45, -NR46R47, NR46R47C(=0)-, or

(C1-4 alkyl)COz-;

H, CF3, halo, OH, COzH, SO3R45,
Cp-g alkenyl, Cy-g alkynyl,

at each occurrence,

is independently selected from
NR46R47, NO,, CN;

C1-4 alkoxy, Ci-4 haloalkyl

C1-4 alkyl substituted with 0-1 R43,

aryl substituted with 0-3 R42,

and
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consisting of N, O, and S substituted with 0-3 R44; 5 R42, at each
occurrence, is independently selected from H, CF3, halo, OH CO02H, SO02R45,
NRAGRA7, WO2/08M27 CH(=NH) NH2, NHC(=NH) NH2, C2_6 al kenyl , PCZ/\&Goahdsynyl ,
Cl-4 al koxy, Cl1_4 haloalkyl, 10 C3_6 cycloalkyl, Cl_4 alkyl substituted
with 0-1 R43, aryl substituted with O-3 R44, and 5-10 nmember ed
heterocyclic ri g ldy Feaveaent Aiehiengcedic ringheYEi6Ht 6REt3ENEBTedTPROM t he

group 15 consisting af sNheRerdadoRsSyhsbiciulied rwint Bh- 3roBpd; R43 is C3_6
cycl oal kyl or aryl substituted with 0-3 R44 ach occurrence IS

i ndependent | y sel ect §#7Fi§HRAI CfaNo, O- OﬁndN§4§Rg?tléﬁﬁﬁg 8o5R483.

-0OCF3, -CN, - NO2, Ck44.alkyl, and Cl1-4 al koxy; R45 is Cl-4 alkyl; 25 R46,
at each_occurrence, is independently selected fromH and Cl-4 al kyI; and
R47, at®each occurrence, is i ndependently selected fromH 30 and Cl-4

al kyl . [6] riR, anet bgEnedbeG PBAte, t1e Pﬁ@éﬁ@ﬁdéﬂt’?ﬁtéénec@é@vfﬂ&ﬁ a novel
conpound of For mul a (I-b): -35 WO 02/059127 PCT/9§O}{49374 NR R$ N 4a
R7 N Rob XJ H, CF3, halo, OH, CO,H, SOzR45, , NOg, N,
CH(=NH)NH,, NHC (=NH)NH;,
Cy_¢ alkenyl, Csy-g alkynyl, Cj.4 alkoxy, Ci-4 haloalkyl,
10 C3- cycloalkyl,
Ci-4 alkyl substituted with 0-1 R43,
aryl substituted with 0-3 R%4, and
5-10 membered heterocyclic ring system containing from
1-4 heteroatoms selected from the group

15 consisting of N, O, and S substituted with 0-3
R44.

1

R43 is C3_g cycloalkyl or aryl substituted with 0-3 R%4;
20 R%4, at each occurrence, is independently selected from H,
halo, -OH, NR46RrR47, CO,H, SOyR45, -CF3, -OCF3, -CN, -

NOjy, Cq1-4 alkyl, and C1-4 alkoxy;

R4> is C1-4 alkyl;

25
R46, at each occurrence, is independently selected from H
and Ci-4 alkyl; and
R47, at each occurrence, is independently selected from H
30 and C1-4 alkyl.

[6] In another embodiment, the present invention

provides a novel compound of Formula (I-b):
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(I-b) wherein: 5 Xis -CH-, -0-, -S, -CHCH2-, -0OCH2-, -SCH2-, -CH2O,
or -CH2S-; Rl is selected from H 10 C(=OR2 C (=0 OR2 , Cl1-6 alkyl,
C2_6 al kewglo2/059127 6 al kynyl, 15 C3_6 cycl oal kyl, Cl-4 al kyCTaisbs#d43rut ed
with 0-2 R2, C2-4 al kenyl substituted with 0-2 R2, and C2-4 al kynyl
substituted wth 0-2 R2; 20 R2, at each occurrence, is independently
selected from Cl-4 alkyl, C2-4 al kenyd, -AR'al kynyl, C3-6 cycl oal kyl,
25 phenyl substituted with 0-5 R42¢ C38-10Q0 cajbocyclic residue substituted
with 0-3 R41, and 5-10 nenbered he ¥C ring systemcontaining from
1-4 heteroatons selected fromthe _giloup asting of N, 0, and S
substituted with 0-3 30 R41; -36 R0 46 PCT/ US01/ 49374 R4a is H or
Cl 4 alkyl; Rob is H 5 alternativel y),(\BAa and Rob are taken together to
form=0 or =S; R7 and R9, at each occurrence, are independently selected

from (I-b)
wherein:
5 X is -CHz-, -0-, -8-, -CHyCH;-, -OCHy-, -SCHy-, -CHy0-,
or -CHpS-;

Rl is selected from

H,

10 C(=0)R2,
C (=0)OR2,
Ci-g alkyl,

Cy-6 alkenyl,
Cy-g alkynyl,
15 C3-g cycloalkyl,
C1_4 alkyl substituted with 0-2 RZ2,
Co_4 alkenyl substituted with 0-2 R2, and
Cp_4 alkynyl substituted with 0-2 RZ2;

20 R2, at each occurrence, is independently selected from
C1-4 alkyl,
Cy-4 alkenyl,
Co_4 alkynyl,
C3-g cycloalkyl,
25 phenyl substituted with 0-5 R42;
C3_10 carbocyclic residue substituted with 0-3 R41l, and

5-10 membered heterocyclic ring system containing from
1-4 heteroatoms selected from the group

consisting of N, 0, and S substituted with 0-3
30 R4%;
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10 H, halo, -CF3, -OCF3, -OH, -CN, -NO2, -NR46R47, Cl_6 al kyl, C2_6

al kenyl, C2_6 al kynyl, Cl1_6 haloalkyl, Cl1 6 alkoxy, (Cl-4 hal oal kyl) oxy,
C3- 10 cycwoakksdizsubstituted with 0-2 R33, Cl_4 al kyl sulpstiusot/ed7wi th 0-2
R11, 15 C3_10 carbocyclic residue substituted with 0-3 R33, aryl
substituted wth 0-5 R33, 5-10 nenbered heterocyclic ring system containing
from 1-4 RéReisaloos Selealé&ylfiromthe group consisting of N, 0, and S
substituted with 0-3 20 R31; OR12, SR12, NR12R13, C(OH, C(OR12,
C(ONR12R13, NR14C (O R12, C (O OR12, CC (O R12, OC (0) OR12, CH
(=NR14) NRR2R18s,HNHC (=NR14) NR12R13 , S(OR12, 25 S(O2R 2, S (O NR12R13
, S (O 2NR12R13 , NR14S (O R12 and NR14S (0) 2R12; R8 is selected from
H, halo, -CF3, -OCF3, -OH, -CN, -N02, 30 C1 6 alkyl, C2_6 alkenyl, C2 6

al kynyls CalGerahadheyly, REL &ndlkEX\ard Chkerhaloastdhdy) aoy,fo@h HO or

cycl oal kyl substzist,ut ed with 0-2 R33, Cl1_4 alkyl substituted with 0-2 R11,
C2_4 al kenyl substituted with 0-2 R11, -37 WD 02/059127 PCT/ US01/ 49374
C2_4 al kynyl substituted with 0-1 R11, C3-10 carbocyclic residue

substi t ut ed,wi 93 3 r Lt ut i - 5 ered
het er ocycl ?‘cm%%lﬁngys%%rﬁé%%%t%‘%%‘%\l}g&é&r%’mgge\i\iél@%?rg?%g& s%%%% ed from
the group consifgping of N, 0, and S substituted with 0-3 R31; OR12, SR12,

NR12R O H, 2, O)N 13, A l0_NR14C£O F O OR12, OC (O
R12, (8§ )qulz'[?(g)i'ﬂ’r ‘8%3) —%ICZF%, on10_ BRI CNéz) Rig46:£47( O (O

Ci1-6 alkyl, Ca_g alkenyl, Cp-5 alkynyl, Ci-g haloalkyl,
Ci1-¢ alkoxy, (Ci-4 haloalkyl)oxy,
C3_10 cycloalkyl substituted with 0-2 R33,
C1-4 alkyl substituted with 0-2 R11,
15 C3_10 carbocyclic residue substituted with 0-3 R33,
aryl substituted with 0-5 R33,
5-10 membered heterocyclic ring system containing from
1-4 heterocatoms selected from the group
consisting of N, O, and S substituted with 0-3
20 R31;

OR12, gr!2, NR12R13, C(0O)H, C(O)R12, C(0)NR12R13,
NR14C (0)R12, C(0)OR12, oC(0)R12, 0OC(0)OR1Z,
CH (=NR14)NR12R13, NHC (=NR14)NR12R13, s5(0)R12,
25 S(0),R12, S(0O)NR12R13, 5(0),NR12R13, NR145(0)R12,

and NR14S(0),R12;

R8 is selected from
H, halo, -CF3, -OCF3, -OH, -CN, -NO,,
30 Ci-¢ alkyl, Cy_g alkenyl, Cy_g alkynyl, Ci_g haloalkyl,
Ci1-6 alkoxy, (Ci-4 haloalkyl)oxy,
C3_10 cycloalkyl substituted with 0-2 R33,
Ci-4 alkyl substituted with 0-2 R11,

Cy-4 alkenyl substituted with 0-2 R1%,
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CH (=NR14) NR12R13, NHC (=NR14) NR12R13, S (O R12, S (O 2R12,
S(0)NR12R13, S (0) 2NR12R13, NR14S(0)R12, NR14S(O 2R12, NR12C (0) R15,
NR12C (OWOR2A591MR12S (0) 2R15, and NR12C (0) NHR15 ; 15 RTInissi/ssiect ed
fromH halo, -CF3, -CN, -N02, C1 6 alkyl, C2_6 al kenyl, C2_6 al kynyl, Cl1 4
hal oal kyl, Cl1_6 al koxy, C3-10 cycloal kyl, 20 C3-10 carbocycllc re5|due
substituted witB20s aFABY1 amg,bstsijtbstédmiam\/@ﬂh Ri5 R33, 5-10 menbered

het erocyclic ring syste contal n| eter | egt,ed fromthe
group consisti E@ 5 Ulet lﬁ“(]ebcfﬁ{i/ﬁrkt eﬁp J%‘?F@% £ 12, SR12,
NRL2R13, C(O) H, &9 B%%st@tﬁ@)adl\lﬁigﬁl@ 5 RORLAC (O) R12, C (O ORL2, OC (0)
R12, OC (O OR12,  CH (=NR14)_ NR12R13 NHC Nm4)ceNm2R13 S(O.R12, 30

S(0) 2R12, S(0) Nﬁléﬁlﬁlemée(fs)i BRRESREICLARLZEPE) RYS temafgnKRIBER )§F‘é?§‘ R12,
at eachs occurrence, isdi ﬁd&@@ﬂdebhEYSéebeﬁéddffrbmm:hglgﬁroabkyl substi t ut ed

with 0-1 R12a, 35 C2_4 alk bstituted with . a,. - 02/ 059127
PCT/ USO1/ 49374 C2 4@89E§,ﬁ§9}3§u8¥ {Ded ah K 6“% %&%?eéﬂé%gyﬁ%m Kyl
substituted with 0-3rRB3, aryl substltut ed with 0-5 R33; C3-10 carbocyclic
resi due substituted with 0-3 R33, and 5 5-10 nenbered heterocyclic ring
system containing from 1-4 heteroatons selected fromthe group consisting
of N, 0, and S oubs}isri%edNnsPRID; 3c (R, dORIP, co)emArdEcurrence, is
'ndepelncgen“y S%'R%é?g)lgfzo,mcm)or{ﬂ, OC(0)R12, 0C(0)OR1Z,

CH (=NR14)NR12R13, NHC (=NR!4)NR12R13, S(0O)R12, S(0)3R1Z,
S(O)NR12R13, 35(0),NRI2R13, NR!45(0)R12, NR145(0),R12,
NR12C (0)R15, NR12C(0)OR15, NR125(0)3R15, and

NR12C (O)NHR1>;

15
R1l is selected from

H, halo, -CF3, -CN, -NOj;, Cj-g alkyl,

Cy-¢ alkenyl, Cy_g alkynyl, Cj_4 haloalkyl, Ci.g alkoxy,
C3-10 cycloalkyl,

20 C3_19 carbocyclic residue substituted with 0-3 R33,
aryl substituted with 0-5 R33,

5-10 membered heterocyclic ring system containing from
1-4 heterocatoms selected from the group
consisting of N, O, and S substituted with 0-3

25 R31;

OR12, gRrR12, NR12R13, C(0)H, C(0)R12, C(O)NR12R13,
NR14C(0O)R12, Cc(0)OR12, oCc(0)R12, OC(0)OR1Z,
CH(=NR14)NR12R13, NHC(=NR14)NR12R13, S(O)R1Z,

30 S(0)2R12, s(0)NR12R13, s5(0),NR12R13, NR145(0)R12,
and NR145(0),R12;
R12, at each occurrence, is independently selected from

Ci1-4 alkyl substituted with 0-1 Rl2a,

35 Cp-4 alkenyl substituted with 0-1 R12a,
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phenyl substituted with 0-5 R33; C3-10 carbocyclic residue substituted with
0-3 R33, and 5-10 nenbered heterocyclic ring systemcontaining from 1-4
het er oat owe @bEet ed fromthe group 15 consisting of N, OpcantoB49374
substituted with 0-3 R31; R13, at each occurrence, is independently
selected from H, Cil-4 alkyl, C2-4 alkenyl, and C2-4 al kynyl; 20
alternatively, Ri2s Mﬁﬂjmbstxtdmdnvaltﬂa ®rl R¥8rbered ring optionally

substituted with -0- or ((RL4) - alternatiyvely sand R13 when attached
to N may be 25 gén‘bﬁ%cdlo[agl (1J'T ubsg.1 td’rt%‘ '%’oeor e3dR]}%i ¢yclic heterocyclic
ring system congaini gapkeeRut=3 whehepoat ges, sel ected from the group
consisting of N, "0, and S, wherein said bi cycl ic heterocyclic r| ng system

i s unsaturated 68-pRAATIGGY e rRsdduamrars ti Bo-ashivg B §d iR,
heterocyclic rigg §yEE§EE%§dSHQ%EEEHgEg1c“%&hg s§s€éﬁ cgﬁ%aﬁﬁﬁnsaﬁgom

occurrence, is |n epende sel ecte romH , ethy propyl, and
butyl ; 35 R15, at eaéh4ob@@¢r@ﬁéems| §e|lﬁeésénééﬁfn|§f §e9§@t~1§d from -39 WD

02/ 059127 PCT/ US01/ 48344isHinglot Rl kY, akd 4 alkeRykutandwEZn4oakkynyl ;
R16, at each occurrencge, is |ndependently selected from H OH F, d, CN,

NO2, CF3, SO2R45, NRBBR47, -C(=O)H, 5 methyl, ethyl, methoxy, ethoxy.
tri fI uoronethyl, and tri fI uor onet hoxy; R31, at each occurrence, is

i ndependent | sel ected from H, OH, halo, CF3,_ S02R45, NR46R47, and Cl_4
al kyl ;10 10RKS3, a3t eamlh GRAQUFTIHD, §S IRty selected Fiem

phenyl substituted with 0-5 R33;

C3_19 carbocyclic residue substituted with 0-3 R33, and

5-10 membered heterocyclic ring system containing from
1-4 heteroatoms selected from the group

15 consisting of N, O, and S substituted with 0-3
R31.

’

R13, at each occurrence, is independently selected from
H, Cj-4 alkyl, Cjy_4 alkenyl, and Cy_4 alkynyl;
20
alternatively, R2 and R13 join to form a 5- or 6-membered

ring optionally substituted with -0- or -N(R14)-;

alternatively, R!2 and R13 when attached to N may be
25 combined to form a 9- or 1l0-membered bicyclic
heterocyclic ring system containing from 1-3
heteroatoms selected from the group consisting of N,
0, and S, wherein said bicyclic heterocyclic ring
system is unsaturated or partially saturated, wherein

30 said bicyclic heterocyclic ring system is substituted

with 0-3 R16;

R14, at each occurrence, is independently selected from H,
methyl, ethyl, propyl, and butyl;
35
R15, at each occurrence, is independently selected from
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H, OH, halo, CN, N02, CF3, SO02R45, NR46R47, -C(=OH, phenyl, CL 6 al kyl,
C2 6 al kenyl, C2_6 alkynyl, C3_6 cycloalkyl, Cl1 4 haloalkyl, Cl1 4

hal oal kylwo»gn591215 Cl1_4 al kyl oxy-, Cl1_4 al kylthio-, Cl_4prarkysht/@&3x0) -,
Cl-4 alkyl-C(=ONH, Cl1 4 alkyl-0OC(=0O -, ClL 4 alkyl-C(=O O, C3_6

cycl oal kyl -oxy-, C3_6 cycl oal kyl met hyl -oxy-; Cl-6 al kyl substituted with
OH, met hoxy, eth&xy, C204 prbpoky, Pansworjkengd2Rand - RR46RUAYINRY6RA7C (=0
-, or (Cl_4 alkyl)Q02-; and C2_6 al kenyl substituted with OH nethoxy,

et hoxy, propoxy, butoxy, -S02R45, -NR46RA7, NR4G6RA7C (=0 -, or (Cil-4

al kyl ) C02- R195 ®dleagh eachrvenoerehseinfdependepehdenelgctefietred from H,

CF3, halo, OH, 2 SQ2R45, 6RA7, 2, £2 lkenyl .~ G al kynyl ,
Cl_4 al koxy, Cl?ﬁjf ﬁgl'og%kéﬁ’ g@é4§§?ky&§0b§|ﬁ ut'egq@\/i h 0-1 R4 ,8H’30 aryl
substit®ited witme@hylR42thgid hetBomgnbetddxlyet erddicbromeithylsyandm

containing fro - r 5 selected fromthe group consisting of N,
0, and S substrlttlf%ggu\%“eﬁo e&%%%gm; 35 -40 WD 02/ 059127 PCT/ US01/ 49374

R42, at each occurrence, is independently selected fromH, CF3, halo, OH,
2.6 al kyniT " Lt oA RoRy U EI A Rl Bal ko1 PR CHE Y (YT BSF kYT 80 4 4l ky
substituted with,00H, Rbh3lo,acyh, s80sRITUNREORAT h @n@ ®Rd4, adiy15- 10 nenber ed
het ero&ycl ic ring systemcontaining from
R33, at each occurrence, is independently selected from
H, OH, halo, CN, NO;, CF3, SO3R%45, NR46R47, -C(=0)H,
phenyl, Ci-¢ alkyl, C;_g alkenyl, Cz_g alkynyl,
C3-g cycloalkyl, Ci1-4 haloalkyl, Ci-4 haloalkyl-oxy-,
15 Ci1-4 alkyloxy-, Cj-4 alkylthio-, C1-4 alkyl-C(=0)-,
C1-4 alkyl-C(=0O)NH-, Cj-4 alkyl-0OC(=0)-,
C1-4 alkyl-C(=0)0-, C3-g cycloalkyl-oxy-,
Ci_g cycloalkylmethyl-oxy-;
C1-6 alkyl substituted with OH, methoxy, ethoxy,
20 propoxy, butoxy, -SO;R%45, -NR46R47, NR46R47C(=0)-, or
(C1-4 alkyl)COy-; and
Cy.¢ alkenyl substituted with OH, methoxy, ethoxy,
propoxy, butoxy, -SO,R45, -NR46R47, NR46R47C(=0)-, or
(C1-4 alkyl)COz-;

25
R41l, at each occurrence, is independently selected from
H, CF3, halo, OH, CO3H, SO;R4%45, NR46R47, NO,, CN,
Cy_g alkenyl, Cp_g alkynyl, C1-4 alkoxy, Ci-4 haloalkyl
Ci-4 alkyl substituted with 0-1 R43,
30 aryl substituted with 0-3 R42, and
5-10 membered heterocyclic ring system containing from
1-4 heteroatoms selected from the group
consisting of N, O, and S substituted with 0-3
R44;
35
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1-4 heteroatons selected fromthe group 10 consisting of N, 0, and S
substituted with 0-3 R44; R43 is C3_6 cycloal kyl or aryl substituted with
0-3 R44; Wb oRd912at each occurrence, is independently sel ecrasof/nom H,

hal o, -OH, NR46R47, CO2H, SO02R45, -CF3, -OCF3, -CN, - NO02, Ci-4 alkyl, and
Cl-4 al koxy; R45 is Cl-4 alkyl; 20 R46, at each occurrence, is

i ndependenkriéy, set eeten écomtleneaed 1- indékghdennty R4l eate@atthoroccurrence,

i s i ndependent | ected.fro 5.an &4 kylba7[ 7 ot her

embodi ment , the¥1p gié ﬁ engh()n 8&‘#0\/?‘&%%61 ?#(g{ve corrr%)%?unéﬁd(;f For nul a
(1-b): RO ( NR R8 Nc#a NR‘)'NN2R4NH@(D MHYNH, (| -b) wherein: -41 WD 02/059127
PCT/ US01/ 49374 X is -CH2- or IS
selected from 62rF G- kﬁ2 6 égkxnéﬁeﬂy+4 aldff’%"alqéyﬁyhag%%kﬁﬁl

cycl oalgyl 10 C1_3 & ké/lcﬂt&tmﬂ ed with 0-1 R2, C2_3 al kenyl substituted

with 0-1 R2 and C2 al kynyl substit ut ed W|th01R2
Ci-4 alkyl substituted with 0-1 R43

aryl substituted with 0-3 R44, and
5-10 membered heterocyclic ring system containing from
1-4 heteroatoms selected from the group
10 consisting of N, O, and S substituted with 0-3
R44;

R43 is C3.g cycloalkyl or aryl substituted with 0-3 R44;
15 R44, at each occurrence, is independently selected from H,
halo, -OH, NR46R47, CO,H, SO,R4>, -CF3, -OCF3, -CN, -

NO,, Cp-4 alkyl, and Ci1-4 alkoxy;

R4> is Cj1-4 alkyl;

20
R46, at each occurrence, is independently selected from H
and Ci-4 alkyl; and
R47, at each occurrence, is independently selected from H
25 and Cj3_4 alkyl.
[7] In another embodiment, the present invention
provides a novel compound of Formula (I-b):
R
R? N”
. r5/\
7 R4a
R N Réb
30 X\/J

wherein:



R2, at each occurrence, is independently selected from 15 C1_4 alkyl, C2_4
al kenyl, C2_4 alkynyl, C3_6 cycloalkyl, phenyl substituted with 0-5 R42;
20 C3_6 caoleoyunbkic residue substituted with 0-3 R41l, andPCIAGOIessher ed

het erocyclic ring systemcontaining 1, 2, or 3 heteroatons selected from
the group consisting of N, 0, and S substituted with 0-3 R41; 25 Rda is
H nethyl, ethyl, propyl, or butyl; Rob is H 30 alternatively, R4a and

Rob are tab'(eqst Qggtzher -bo, fogm OCQECHz-S RYCIapd R¥ -ajcgach occurrence,

are independently delected from 35 H, " hal o, -OCF3, -OH, -CN, -NO2,
-NR4A6RAT7 -42 WO 02/ 059127 PCT/ US01/ 49374 Cl- 4 aI kyl, C2-4 al kenyl, C2_4
al kynyl, Cki4; Qaggggg }%’g w4 al koxy, (Cl_4 hal oal kyI) oxy, C3-10

cycl oal kyI subst | tute 0-2 R33, Cl1_4 alkyl substituted with 0-2 R11,

5 C3-10° carbocycHic resi due substituted with 0-3 R33, aryl substituted
with 0-5 R33, ang,5; 6,1epbered heterocyclic ring systemcontaining 1, 2,
or 3 heteroatons se? ect ed fromthe group consisting of N, O, and S
substituted withCo-8 allkemyi:, R8 is selected fromH, halo, -CF3, -OCF3,
-OH, -CN, -NO2, g%__44 @i}&yﬁyl'cz_4 al kenyl, C2_4 al kynyl, Cl1_4 hal oal kyl,
C3z-4 cycloalkyl,
10 Ci1-3 alkyl substituted with 0-1 RZ2,
Cy-3 alkenyl substituted with 0-1 R2, and

Cy-3 alkynyl substituted with 0-1 RZ;

R2, at each occurrence, is independently selected from

15 Ci-4 alkyl,
Cyp-4 alkenyl,
Cyo_g alkynyl,
C3-¢ cycloalkyl,
phenyl substituted with 0-5 R4Z;

20 C3_g carbocyclic residue substituted with 0-3 R4l, and
5-6 membered heterocyclic ring system containing 1, 2,

or 3 heteroatoms selected from the group

consisting of N, O, and S substituted with 0-3
R41.

’

25
R42 is H, methyl, ethyl, propyl, or butyl;

R4b is H;

30 alternatively, R%2 and R%4P are taken together to form =0 or
:S;

R7 and R?, at each occurrence, are independently selected

from

35 H, halo, -CF3, -OCF3, -OH, -CN, -NOj, -NR46R47,
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15 C1-4 al koxy, (Cl_4 hal oal kyl)oxy, C3-10 cycl oal kyl substituted with 0-2
R33, Cl1 4 alkyl substituted with 0-2 R11, C2_4 al kenyl substituted with
0-2 R11, wO2459bkynyl substituted with 0-1 R11, 20 C3_10 Ppcarusovywld c

resi due substituted with 0-3 R33, aryl substituted with 0-5 R33, 5-6

menber ed heterocyclic ri ng system cont ai ni ng 2, _or 3 heteroatons
sel ected from t ¥e-graliyl cofzistilhgnaf  NC204 éa]rtﬂ’rsfjsut%lt—ﬂt beédgahkyh. 0-3 25

R31; ORl12, SRI2, NRL2R1 (@, RL 12G10QOR15,  NR12S (0) 2R15,
and NR12C (O) NHRL5; %E:l% |fsﬁgs’eg3; 'ec?éelcraf?%r%lgg g()haP’OR CF3, -ON, -N02, Cl 4

al kyl, C2-4 al ke:r;;yio &yzléaauuwn;dubﬁt&dmi o&ilthy10,-2 (B:l.334 al koxy, (C1_4
hal oaI kyl) oxy, -10_cycl oal k substituted vu t 0-2 R33, C3-10
carbocyclic restue st i swpe W"EGFIdO""Bt}RS%' WO 02/ 059127

PCT/ US04/ 49374 r?é i' SHlsyd Ui £d f’tééﬂitﬂe S @d"éjed5 i dTR ey

het erocycl icri stem cont alning 1, 2, or 3 het er oat ons se ect ed from
the group conS|asty|1ng;u(bfstNtu&edawdtﬁ dubsrRPEut@ddwi th 0-3 5 R31; R12, at

each occurrence s |n I e 4 l. stit ted
R R g e e o L e o T
substituted W|th 0- 1ORlZahet@30@tc>m$I sallegltesufsrimt ghed gwork 0-3 R33,  aryl
substituted with 0-5 g@%ns@%ngoo%ahboevcghe ceshdue ;subel Labgdousth 0-3

R33, and 5-10 rrenber heterocyclic ring system contai ning from
10

R8 is selected from
H, halo, -CF3, -0OCF3, -OH, -CN, -NOj,
Ci1_-4 alkyl, Cy_4 alkenyl, Cz-4 alkynyl, Cj_4 haloalkyl,
15 C1-4 alkoxy, (C1-4 haloalkyl)oxy,
C3-10 cycloalkyl substituted with 0-2 R33,
Ci-4 alkyl substituted with 0-2 R11l,
Co_4 alkenyl substituted with 0-2 R11,
Cy_4 alkynyl substituted with 0-1 R11,
20 C3_.19 carbocyclic residue substituted with 0-3 R33,

aryl substituted with 0-5 R33,

5-6 membered heterocyclic ring system containing 1, 2,
or 3 heteroatoms selected from the group
consisting of N, 0, and S substituted with 0-3

25 R31,;
OR12, gRr12, NR12R13, NR12C(0)R15, NR12C(0)O0OR15,
NR125(0)3R15, and NR12C(0O)NHR153;

Rl is selected from
30 H, halo, -CF3, -CN, -NO3,
C1-4 alkyl, Co_4 alkenyl, Cy_4 alkynyl, Ci-4 haloalkyl,
C1-4 alkoxy, (Ci-4 haloalkyl)oxy,
'C3-10 cycloalkyl substituted with 0-2 R33,

C3-109 carbocyclic residue substituted with 0-3 R33,
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15 1-4 heteroatons selected fromthe group consisting of N, 0, and S
substituted with 0-3 R31; Rl2a, at each occurrence, is independently

sel ect ed Wooni0s907 phenyl substituted with 0-5 R33; C3-10 earhsoyedsrc

resi due substituted with 0-3 R33, and 5-10 nmenbered heterocyclic ring
system containing from 1-4 heteroatons sel ected fromthe group consisting
of N, 0, and S swlydt subséedtwiced @i83h25-R3R33RI8zdat each occurrence, is

i ndependently sel_ec 4 _al.kyl.. e 4 3l kynyl ;
30 aIternativelé,%R%%gg%gggaggfgg%e gaﬁgr%358§§§gggg-Eéhggrggngf}hgg’
optional |y substituted & betegoagpmsNerigyred Aremr fBEi 98PYP R12 and R13

when attached to N maynbeseonbi Bednt 0of opAkas9suskribureabgred bigyclic 35
heteroggcllc ring systemcontaining from1-3 -44 WD 02/059127

PCT/ USO2/ 49374 het eRdat ons sel ected from the group consisting of one N,
two N, three N, one N one 0, and one N one S; wherein said bicyclic
heterocyclic_ring systemis unsaturated_ or partially saturated, wherein
sai d 5 bi cRefi cahet@PRCYeFRELeRAY sySt BreReRIPRELY LtebeGied 1 R16; R14,

at each occurrepce, 1l {act fgieen H, nethyl, ethyl,
@er By dd Sf1 &t T4
propyl, and butyl; 10 5, at each occurrence, is independently selected

fromH, nethyl Coet ilkenylopydhs taroh tad withR06,1 &12@ach occurrence, is

i ndependently selected from15 H OH F, C., CN, N? , methyl, ethyl,
met hox{¥ et hoxy C2-4 r3 FFXRF oA L CuRf t9i ¥ biorfet hoxy; R31, at each

occurrence, is pdepRgndeniihy seh gt fdiMvith 0-3 Rr33,
aryl substituted with 0-5 R33;
C3_10 carbocyclic residue substituted with 0-3 R33, and

5-10 membered heterocyclic ring system containing from
15 1-4 heteroatoms selected from the group
consisting of N, O, and S substituted with 0-3
R31.

Rl2a, at each occurrence, is independently selected from
20 phenyl substituted with 0-5 R33;
C3_10 carbocyclic residue substituted with 0-3 R33, and

5-10 membered heterocyclic ring system containing from
1-4 heteroatoms selected from the group
consisting of N, O, and S substituted with 0-3
25 R31;

R13, at each occurrence, is independently selected from

H, Cq-4 alkyl, Cjy-4 alkenyl, and Cz-4 alkynyl;

30 alternatively, R!2 and R13 join to form a 5- or 6-membered

ring optionally substituted with -0- or -N(R14)-;

alternatively, R2 and R!3 when attached to N may be
combined to form a 9- or l1l0-membered bicyclic

35 heterocyclic ring system containing from 1-3
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H, OH halo, CF3, nethyl, ethyl, and propyl; 20 R33, at each occurrence, is
i ndependently selected from H, OH halo, CN, N02, CF3, S02R45, NR46R47,
-C(=O H, wpleny4127CL 6 al kyl, C2-6 al kenyl, C2_6 al kynyl, PC3/i&ocymhoal kyl ,
Cl_4 hal oal kyl, Cl1_4 hal oal kyl -oxy-, 25 Cl_4 al kyl oxy-, Cl_4 al kylthio-,
Cl_4 al kyl -( C» Cl 4 alkyl-C (=0) NH, Cl1_4 alkyl-OC (=0) -, Cl 4
alkyl -C(=0 O, @Stﬁr@ﬁépﬁél§9ﬂ9§%ﬁd freom Gh@yéF@&PkypﬁéﬂﬁyPnéxyf oge 6

al kyl substitut gd Widoh NOHenFRENRXY ongt RO¥Ye 30 BRAPOXE, NDBhaxy, - SO2R45,
-NR46RA7, NRA6RATC(=O) - al kyl YC02-: and C2 6 al kenyl substituted

with OH net hoxy'heéfeﬁ&xﬁaldp?ogf;é’?}leaﬁaﬁyocygézﬁwmgl\@xeﬁw is

2516R47C( C% thaﬁ@ka&e&|b¥|E€921313§|séﬁuﬁ@t@330§ﬂé231HC565801/49374
at_each occurre i ndependent. sel ecte ro

Co2H, " Domes, NRIEHEI LoNBE T ERCVES L AUV S CED 4SaFRIRY I CUERBa R Roxy

Cl1- 3 hal oal kyl, p-an¢1€l 3 al kyl; 5 R42, at each occurrence, is

i ndependently selected from H, CF3, halo, OH C02H, S02R45, NRA6R47, NO2,

CN, CH (=NH) NH2, NHC (=NH) NH2, C2-4 al kenyl, C2_4 al kynyl, Ci1-3 al koxy,

Cl_3 hal oalRky!| , at 18a&B_6ceyetont &yl is aidédedah k) ; s&iSct &d cebmp opyl ,

cycl obut yl , cyclo yl | ohexyl henyl| r pyridyl, each substituted

with 0-3 R44 18€ EEX& thégh Bfgéygénggs %gtygdependently sel ected fromH,

hal o, *@H, NR46R47, CO2H, SO02R45, -CF3, -OCF3, -CN, - NO2, nethyl, ethyl,

propyl, b“%XE; g?tggéﬁ ogéggrgﬁce is independently selected from H,
methyl, ethyl, propyl, and butyl;

R16, at each occurrence, is independently selected from
15 H, OH, F, Cl, CN, NO,, methyl, ethyl, methoxy, ethoxy,

trifluoromethyl, and trifluoromethoxy;

R31, at each occurrence, is independently selected from
H, OH, halo, CF3, methyl, ethyl, and propyl;

20
R33, at each occurrence, is independently selected from
H, OH, halo, CN, NO3, CF3, SO3R%4>, NR46R47, -C(=0)H,
phenyl, Ci_g alkyl, Cp_g alkenyl, Cy_g alkynyl,
C3z_g cycloalkyl, Ci-4 haloalkyl, Ci-4 haloalkyl-oxy-,
25 C1-4 alkyloxy-, Ci-4 alkylthio-, Ci-4 alkyl-C(=0)-
C1-4 alkyl-C(=0O)NH-, Ci1-4 alkyl-0OC(=0) -,
Ci-4 alkyl-C(=0)0-, Cz_g cycloalkyl-oxy-,
C3_g cycloalkylmethyl-oxy-;
C1-6 alkyl substituted with OH, methoxy, ethoxy,
30 propoxy, butoxy, -SO;R45, -NR46R47, NR46R47C(=0)-, or
(C1-4 alkyl)CO;-; and
Cy-¢ alkenyl substituted with OH, methoxy, ethoxy,
propoxy, butoxy, -SO;R%45, -NR46R47, NR46R47C(=0)-, or
(Ci-4 alkyl)COs-;
35
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propoxy, and butoxy; 20 R45 is nethyl, ethyl, propyl, or butyl; R46, at
each occurrence, is independently selected fromH, nethyl, ethyl, propyl,
and but ylwoanas927 R47, at each occurrence, is independentIpgTasheedsed from
fromH, nethyl, ethyl, propyl, and butyl. [8] In another enbodinent, the
present invention provides a novel conpound of Fornula (1-b): 30 X is
-CH2-, -0- R4}, -&t;ca®l pscyetented fsoimdbpeldeDily atkgtted4Bra® 02/ 059127

PCT/ US01/ 49374 _C2 al |, kKypyl_as 4ecyt! kyl .. CL_3 al kyl
subst i t ut ed V\AtIIﬁI’O-€%3R2{,%SEXC29§’25¢E%yIQ§% i TR 0 %, "and e 3
al kynyl substitabegd alikdnyl-,1 32, &Rkyayleach pedkasence;_kshahdepkpilent|y
selected from Cl 4 alkyl, 10 %4 al kenyl, C2_4 alkynyl, C3_6

cycl oal kyl , phenyl s@b Ciot M th o-5 R42; C3-6 carbocyclic residue
substitgted with 0-3 R41, and 15 5-6 nenbered heterocyclic ring system
cont ai ni ng 1, 2, or 3 heteroatons selected fromthe group _consisting of
N, 0, and 8°8ub3ti eafRIOGF IR B3, R ; ingereRdertly sebgcted Hrom

H, CF3, halo, OH, COzH, SO3R%5, NR46R47, NO,, CN,
CH(=NH)NH,;, NHC(=NH)NH;,
Co_4 alkenyl, Co-4 alkynyl, Ci-3 alkoxy, Ci-3 haloalkyl,
10 C3_-g cycloalkyl, and Ci;-3 alkyl;

R43 is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
phenyl, or pyridyl, each substituted with 0-3 R%4;

15 R4%4, at each occurrence, is independently selected from H,
halo, -OH, NR46R47, CO,H, SOzR%45, -CF3, -OCF3, -CN, -
NO,;, methyl, ethyl, propyl, butyl, methoxy, ethoxy,
propoxy, and butoxy;

20 R45 is methyl, ethyl, propyl, or butyl;

R46, at each occurrence, is independently selected from H,

methyl, ethyl, propyl, and butyl; and

25 R47, at each occurrence, is independently selected from

from H, methyl, ethyl, propyl, and butyl.

[8] In another embodiment, the present invention

provides a novel compound of Formula (I-b):

30
X is -CHp-, -0- or -S-;
Rl is selected from
H,
35 C1-4 alkyl,
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alternatively, R4a and Rob are taken together to form=0; 25 R7 and R9, at
each occurrence, are independently selected fromH F, d, -CH3, -OCH3,

- CF3, - OGMB,02408M27 and -N02, 30 R8 is selected fromH, F, PCrjusBr/49374F3,
-OCF3, -OH, -CN, -N02, C1_4 alkyl, C2_4 alkenyl, C2_4 alkynyl, Cil-4

hal oal kyl, Cl1_4 al koxy, (Cl_4 hal oal kyl) oxy, C3-10 cycl oal kyl substituted
with 0-2 R33, 35201 k@Rl substituted with 0-2 R11, -47 WO 02/ 059127
PCT/ US01/ 49374 @3_4 a{;\iw’ substituted with 0-2 R11, C2_4 al kynyl
substituted with 6°1 Ri , C3-10 carbocyclic residue substituted with 0-3
R33, aryl substfswut eyodioedkels5 R33, 5 5-6 nenbered heterocyclic ring

system containing 1, 2. or et.eroat ons .sel ect fromthe group

consi sting of N, gé:-’* a"%‘d‘-‘él ﬁ}ﬁ%{&ﬂ‘i}{%%évﬁ‘wgié F%cs'jl; OR12, SR12, NRL2R13,

NRI2C (§) RIS, NEI2LQlerRlBubstd MRIES (O2RIG, NdNEL2C (O NHRIS R11
is selected fromH, halo, -CF3, -CN, -N02, Cl1_4 alkyl, C2_4 alkenyl, C2_4

al kynyl , Cl-4 haFead lkgdkynyls sGibst iglwmed/ wittl U-hawal kyl ) oxy, C3-10
cycl oal kyl substituted with 0-2 R33, C3-10 carbocyclic residue substituted
with 0-3 R33, aryl substituted with 0-5 R33, and 5-6 nenbered heterocyclic
ri ng syst erécoataeachgodcuren8, ois 3ihdtpendenntysebbeteddf foomt he group
consi sting of NC194 %18 substituted with 0-3 R31;
10 Cy-4 alkenyl,
Cyp-4 alkynyl,
C3-g cycloalkyl,
phenyl substituted with 0-5 R4Z;
C3.g carbocyclic residue substituted with 0-3 R4, and
15 5-6 membered heterocyclic ring system containing 1, 2,
or 3 heterocatoms selected from the group
consisting of N, O, and S substituted with 0-3
RAL.

1

20 R%a is H;
R4b is H;

alternatively, R42 and R4P are taken together to form =0;
25
R7 and R?, at each occurrence, are independently selected
from
H, F, Cl, -CH3, -OCH3, -CF3, -OCF3, -CN, and -NOj,

30 R8 is selected from
H, F, Cl, Br, -CF3, -OCF3, -OH, -CN, -NO3,
C1-4 alkyl, Cp_4 alkenyl, Cy-4 alkynyl, Ci-4 haloalkyl,
C1-4 alkoxy, (Ci-4 haloalkyl)oxy,
C3-109 cycloalkyl substituted with 0-2 R33,
35 C1-4 alkyl substituted with 0-2 R11,
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R12, at each occurrence, is independently selected from 25 Cl_4 al kyl
substituted with 0-1 Rl12a, C2_4 al kenyl substituted with 0-1 Rl2a, C2_ 4
al kynyl swbgpjosaieed with 0-1 Rl2a, C3_6 cycl oal kyl subst ipCaotusdi/wasrh 0- 3
R33, aryl substituted with 0-5 R33; 30 C3_10 carbocyclic residue
substituted with 0-3 R33, and 5-10 nenbered heterocyclic ring system
contai ning from Ct-4 htkenvit swestidteteddwirbnPtReRgroup consisting of N,

0, and S substityted wjth 0-3 .. 35 -48, 2/ 0 27 PCT/ US01/ 49374
Rl2a, at each oc rﬁe%@tél,mY% Fﬂggééﬁﬂgﬁiilvlgg g&ielgglfl’r om phenyl substituted
with 0-5 R33; C3¢l0,fardesyedd it esh S SUDSHS & @M k- 3-R3B3 and  5-10

menber ed heterocyclic ring system containi n% from 5 1-4 heteroatons
sel ected from t henylowykssrdivtedhgidth N-50R*dnd S substituted with 0-3

R31; R13;z at each: _ et dMI8RS !l 1Q H, _4
alkyl, C3-4 al ke%y%?%“%aczl 5, Het kéynyl : q%?%rdﬁaﬁgﬁ%?%ﬁfﬁtﬁgﬁ&}%ﬁ’j c%l'n to
forma 5- or 6-nenber &F P MetEpdedeas wadmsdad firem wiheh 9xuror - N(R14) - ;

15 alternatively, R12 apdiBt3ngher af,t achegdd & Nub k&t LPRRIEG 130 form a
9- or 10-nenbered bicyclic heterocyclic ring systemcontaining from1-3

het er oat ons sel ect ed i t he group consisting of N, 0, and S; wherein
sai d bicyclic hetggrnacygkiz rniguerd® Syglemdsree! mﬁeg({)ggmmdol yl,
i ndol i nyl, indazolyl, “benzimdazolyl, benzimdazolinyl, and benztriazolyl:
wher ei n18ai d bicyclic NRé£8(otyRti .c arichd'RySHOMNHB > substituted with 0-1
R16;
R1ll is selected from
H, halo, -CF3, -CN, -NOj,
Ci1-4 alkyl, Cy_4 alkenyl, Cy_4 alkynyl, Cq-4 haloalkyl,
15 C1-4 alkoxy, (Ci-4 haloalkyl)oxy,
C3_19 cycloalkyl substituted with 0-2 R33,
C3-19 carbocyclic residue substituted with 0-3 R33,
aryl substituted with 0-5 R33, and
5-6 membered heterocyclic ring system containing 1, 2,
20 or 3 heteroatoms selected from the group

consisting of N, O, and S substituted with 0-3
R31.

R12, at each occurrence, is independently selected from
25 C1-4 alkyl substituted with 0-1 R12a,
Co-4 alkenyl substituted with 0-1 R122,
Cy-4 alkynyl substituted with 0-1 R12a,
C3-¢ cycloalkyl substituted with 0-3 R33,
aryl substituted with 0-5 R33;

30 C3-10 carbocyclic residue substituted with 0-3 R33, and

5-10 membered heterocyclic ring system containing from
1-4 heterocatoms selected from the group

consisting of N, O, and S substituted with 0-3
R31.

’

35
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25 R14, at each occurrence, is independently selected fromH, nethyl,
ethyl, propyl, and butyl; R15, at each occurrence, is independently

sel ect ed Woonios§127 nret hyl , et hyl, propyl, and butyl; 30 Rl@CTAtSOP&CM
occurrence, is independently selected fromH OH F, d, CN, NO2, nethyl,
et hyl, methoxy, ethoxy, trifluoronethyl, and trifluoronethoxy; 35 R31, at
each occur Réfee, atseim@e@endemﬁ oe sel ecirdependently Geléated OFSy net hyl,

et hyl, and prop / 27 P /U 01549374 R33, at each
occurrence, is %ﬁ&@ genfgétgg ecW&&g;rogl , OH, halo, CN, NO2, CF3,

S02R45, NR4A6RA7C3- Qq@)ﬂbocmﬂarwlnesﬁ]dxﬁe edd&;elt,lt@&eﬁi atidnyd 53 @36 ahkynyl ,
5 C3_6 cycl oal kyl hal haloalk 1.4 .alk ony-
Cl_4 al kyl thi o-% éf %CEL%FYOCYE 1% ZrRY g@}(‘Nﬁon% E11419 £ron

al kyl -@(=0)-, Cl1_4 aIMyhe@érGhﬁbmsC%eﬁecyeﬁo£kbmlthmygxou@B 6

cyel ol k| et~y 10Ca5 B BUDALLLE Sl Ll ECRORY, ot how

and C2_6 al kenyl sub®&Bltuted with CH, nethoxy, et hoxy, propoxy, butoxy,

- S02R45, -NR46R4A7, NRAG6RA7C (=O) -, or 15 (Cl_4 alkyl)C02-; R41, at each

occurrence, is independently selected from H, CF3, halo, OH CO2H, SO02R45,
NR4G6R4A7, NB23, Chk éﬁcﬁ at&enyénc€? s alkgeyendait By ab&baytedliBohal oal kyl ,

20 an 1 3 al ky h cur is depend el ected from
20 and 613 ol Kok L SpRAED QepUReRERy ! Sahvependaluyyae) et ed, fom
25 C2_4 aIkenyI C2_4 al kynyl, C1_3 alkoxy, Cl1_3 hal oal kyl ,

alternatively, R!?2 and R13 join to form a 5- or 6-membered

ring optionally substituted with -O- or -N(R4)-;

15 alternatively, R12 and R13 when attached to N may be
combined to form a 9- or 1l0-membered bicyclic
heterocyclic ring system containing from 1-3
heterocatoms selected from the group consisting of N,
0, and S; wherein said bicyclic heterocyclic ring

20 system is selected from indolyl, indolinyl, indazolyl,
benzimidazolyl, benzimidazolinyl, and benztriazolyl;

wherein said bicyclic heterocyclic ring system is

substituted with 0-1 R16;

25 R14, at each occurrence, is independently selected from H,

methyl, ethyl, propyl, and butyl;

R15, at each occurrence, is independently selected from H,
methyl, ethyl, propyl, and butyl;
30
R16, at each occurrence, is independently selected from
H, OH, F, Cl, CN, NOz, methyl, ethyl, methoxy, ethoxy,

trifluoromethyl, and trifluoromethoxy;

35 R31, at each occurrence, is independently selected from

H, OH, halo, CF3, methyl, ethyl, and propyl;
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C3_6 cycloal kyl, and C1_3 al kyl; R43 is cyclopropyl, cyclobutyl,

cycl opentyl, cycl ohexyl, phenyl, or pyridyl, each substituted with 0-3
R44; 30 Wod2/osdi2each occurrence, is independently sel ect edTfusomidd74 hal o,
-OH, NR46R47, CO2H, SO2R45, -CF3, -OCF3, -CN, - N02, nethyl, ethyl, propyl,
butyl, nethoxy, ethoxy, propoxy, and butoxy; 35 -50 WD 02/ 059127

PCT/ US01/ 49374 R45 is nmethyl, ethyl, propyl, or butyl; R46, at each

occurrencegsss éE'dEQSHdSBI:x'ﬁ‘réﬁéSCt?Q iﬁagbghdeﬁgwygelsébga fp&gpyl, and

butyl; and 5 R47, at each occurrence, is I|nde endently selected from from
H methyl, ethyH, PHopyeloan&Nbutiph, {:91;,|ﬁ0aﬁh4o‘5t héR éﬁ%dn@momhe pr esent

invention 10 p nov np und -0-,
or -S: Rlis e a7 rﬁﬂd‘ﬁi I‘E eubged A n o1 R, 25
al kenyl5substit ageg awdloalkyIR2, Cla@dhaﬂ:aa$kaﬂkyﬁyl4 shab]sialtkmecbxm—t h 0-1 R2;
R2 is C3_6 cycl qal kyl 0 Rda |s R4b.i.s H, 25 R7 at each
occurrence, ar e%ﬂn‘&je?)]e]%ﬁ?ﬁYy s éc?&&yigpél%_ Ce- 4d‘lk§%§? Qlcrs, - CF3,
-0OCF3, -CN, andcqND2a1kRB-¢ c=calmect ach f,r amkgllocr(e'ohyl substituted with

R11; 30 phenyl substltut ed with 0-2 R33; OR12 SR12 NR12R13, NR12C (O
R15, NR12C (O 6&rig alkyl-C(=0)0-, C3-¢ cycloalkyl-oxy-,

C3z_g cycloalkylmethyl-oxy-;
10 Ci1-g alkyl substituted with OH, methoxy, ethoxy,
propoxy, butoxy, -SO,R45, -NR46R47, NR46R47C(=0)-, or
(C1-4 alkyl)COy-; and
Cy-¢ alkenyl substituted with OH, methoxy, ethoxy,
propoxy, butoxy, -SO;R45, -NR46R47, NR46R47C(=0)-, or
15 (C1-4 alkyl)COgp-;

R4l, at each occurrence, is independently selected from
H, CF3, halo, OH, COzH, SO3R45, NR46R47, NO;, CN,
Cy_4 alkenyl, Cy_4 alkynyl, C1-3 alkoxy, Ci-3 haloalkyl,
20 and Cq-3 alkyl;

R42, at each occurrence, is independently selected from
H, CF3, halo, OH, CO3H, SO;R45, NR46R47, NO,, CN,
CH(=NH)NH,, NHC (=NH)NH;,
25 Cp-4 alkenyl, Cop.4 alkynyl, C1-3 alkoxy, Ci-3 haloalkyl,
C3;_g cycloalkyl, and Ci_-3 alkyl;

R43 is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
phenyl, or pyridyl, each substituted with 0-3 R%4;

30
R44, at each occurrence, is independently selected from H,
halo, -OH, NR46R47, CO,H, SO3R45, -CF3, -OCF3, -CN, -
NOz, methyl, ethyl, propyl, butyl, methoxy, ethoxy,
propoxy, and butoxy;
35
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NR12 S (0)2R15, and NR12C (O NHR15 R11 is selected from 35 phenyl -
substituted with 0-5 fluoro; -51 WD 02/059127 PCT/ US01/ 49374 napht hyl -
substi t utwo oziosd120- 3 R33; 2- (H3CCH2C(=0)) - phenyl - subst i tratrabowidsnd R33;

2- (H3CC(=0) ) - phenyl - substituted with R33; 2-(HC(=0)-phenyl- substituted
with R33; 5 2-(H3CCH(OH)) - phenyl - substituted with R33;

2- ( H3CCH2CHEOH) js phenliyl, seblylt upedpwi t hoR3Buty2: ( HOCH2) - phenyl -
substituted with R33; 2- (HOCH2CH2) -phenyl- substituted with R33;

2- (H3COCH2) - phenyl - substituted with R33; 10 2-(H3COCH2CH?) - phenyl -

subst it ut e®*}i t At RBE¢ch Qe ¢CHBODMEENE] § pnémyendcsubbyl seledtedt hir@B3H,

2- (H3000(=0)-p S tu %F ( HQEH2CH=CH) - pheny! -
substituted mt%%%%l %Q?’?&EC%E g]-"izcﬁﬁpﬁ - substituted with R33; 15
2-(met hyl) - phenyl substituted with R33; 2- (et hyl ) - phenyl - substituted

w th R33; r ) ubsti§ 3 enyl -
substi t ut ed W tﬁpégélﬁ 3B?§8(énﬁtéany?é (g&tg?%%lg%f% %%1&£§§qr&{?

2- (H3CO) - pheny!| £remb&ti t“@ttéwlw eRhg33: PrQPQ’flIfuépé) byk¥Ayl - substituted with
R33; 2-(chloro)-phenyl- substituted with R33; 3- (NC) phenyl - substituted
w th R33; 3- (HBCO) %henyl substituted wth R33; fl uoro) phenyl -
substituted witH R33N ABOEBRILBPOFRBRL- §BS$PF€§F§‘8 VRNRASN

4- (NC) 1 phepytboviskebsti huted wotboB3d; of4Fbihuano)Iphenyl - substituted with
R33; 4-(chloro)-phenyl- substituted with R33

X is -CHy-, -0-, or -S-;

Rl is selected from H,
15 Ci-5 alkyl substituted with 0-1 RZ,
Cy.5 alkenyl substituted with 0-1 R2, and

Cy-3 alkynyl substituted with 0-1 RZ2;

R2 1is C3-g cycloalkyl;
20
R4a is H;

R4b is H;

25 R7 and R9, at each occurrence, are independently selected
from H, F, Cl, -CH3, -OCH3, -CF3, -OCF3, -CN, and -NO3;

R8 is selected from R11;
methyl substituted with R11;
30 phenyl substituted with 0-2 R33;
OR12, gr12, NR12r13, NR12C(0)R15, NR12C(0)OR1S,
NR125(0)2R15, and NR12C(0)NHRI5;

R1l is selected from

35 phenyl- substituted with 0-5 fluoro;
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30 4-(H3CS)-phenyl - substituted with R33; 4-(H3CO) -phenyl- substituted
with R33; 4-(ethoxy)-phenyl- substituted with R33; 4-(i-propoxy)-phenyl -
subst i t utwo eios412R33; -52 WO 02/ 059127 PCT/ USO01/ 49374 4- ecThisooxopy4 phenyl -
substituted with R33; 4-(H3CCH2CH2C(=0)) - phenyl - substituted with R33; 4-
( (H3C) 2CHC (=O ) -phenyl- substituted with R33; 4-(H3CCH2C(=0)) - phenyl -
substituted w t mRIhBl 4-$HIOG B d phicrdy | 6-3RSti tuted with R33;

4- ( H3CCH2CH2CH( P - ~Sybstituted with ; : 33.

4- ( (H3C) 2CHCH( 0904% Z%ﬁ%ﬁ%-giﬁs e vmst“tﬁ’sﬁg%;%tef— VREEoR G aH) ) - phenyl -
substituted w thpRE3;cc d=d)H3GRHHH)) - phaiut o s twitud ed3wi th R33; 10

4- (cycl opropyl oxy) - phenyl - substituted with R33; 4-(cyclobutyl oxy)-phenyl -
substituted w t e RIE (2 -Bherykt opawest vsytep et -RSubstituted with R33;

R12 is gelected {r vl stit M - 3Q; napht hyl -
substi t%t ed wit hj 0- %&w}%@ (pﬂ?s%q :S(L)‘gk%dcpl}\?gn%& @u%ﬂs#t Uted with R33;

2- (H3CC( =0) ) - pheny| H3=1HSH (t0H) 6 & phieiny 1IR3 3 ;s ub2+(HGE=a) Jwithe®PP; substituted
with R33; 20 2-(H3CCH(OH)) -phenyl - substituted with 3;

2- (H3CCH2CH( OH) )2 2) Ry ut sPRG R URes Witk ﬁ%—wz) - phenyl -

substituted wth R33, 5 HO?;;_ % - p [, - tLtutedswith R33;

2- (H3COCH2) - phenhzy:?é;i%%%?s?ctézt)u e ith %??étf§%§%?l—l§%—g{0—|2) - phenyl -
substituted w t he-RE3;C0G:() HpEEHyDVE) Jsuplseriyhrt eslubditint ®Béd with R33;

2- (H3000(=0)) - phenyl - substituted wiith R33; . 2- g:HGZI-IZ_CI—I: - phenyl -
substi 10t ed wi t ¥ RERCOG e cehepeli=cHpUpRERFHEedudtPt Bfed with R33;

2- (H3CCH(OMe) ) -phenyl- substituted with R33;
2- (H3COC (=0) ) -phenyl- substituted with R33;
2- (HOCH,CH=CH) -phenyl- substituted with R33;
2-( (MeOC=0)CH=CH) -phenyl- substituted with R33;
15 2- (methyl) -phenyl- substituted with R33;
2- (ethyl) -phenyl- substituted with R33;
2- (i-propyl) -phenyl- substituted with R33;
2- (F3C) -phenyl- substituted with R33;
2- (NC) -phenyl- substituted with R33;
20 2- (H3CO) -phenyl- substituted with R33;
2- (fluoro) -phenyl- substituted with R33;
2- (chloro) -phenyl- substituted with R33;
3- (NC) -phenyl- substituted with R33;
3- (H3CO) -phenyl- substituted with R33;
25 3- (fluoro) -phenyl- substituted with R33;
3- (chloro) -phenyl- substituted with R33;
4- (NC) -phenyl- substituted with R33;
4- (fluoro) -phenyl- substituted with R33;
4-(chloro) -phenyl- substituted with R33;
30 4- (H3CS) -phenyl- substituted with R33;
4- (H3CO) -phenyl- substituted with R33;
4- (ethoxy) -phenyl- substituted with R33;
4- (i-propoxy)-phenyl- substituted with R33;
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30 2-(nethyl)-phenyl - substituted
wth R33; 2-(i-propyl)-phenyl- s
subst i t utwo 0is4121R33;
substituted with R33;
2- (fluoro)-phenyl -

2-(H3CO -p

substituted with
3-(chloro)- pheny‘%

“sebcrar 8ol

substituted with R33;
with R33; 5 3-( NG tphHenydxy )stddstnt It edsu/bs&ntRﬁaad Bk

with R33; 2-(ethyl)-phenyl- substituted
ubstituted with R33; 2-(F3C) -phenyl -

53 WD 02/ 059127 PCT/ US01/ 49374 2- pRC)usphessyd -

substituted with R33;
2- (chl oro) - phenyl - substituted
(HFO); - phenyl -

t% %gd WEQhRE

en | “*SubStituted with

henyl -

ﬁg su bfﬂé

R33; 10 4-(fl uor@)cnlrgemzyflcncaul@st)l—b%teﬁ 1W|tBu&%atuﬁeﬁchﬂl(thok3@henyl

substituted with R33; (H3CS pheny substituted with R33;

4- (H3CO) - pheny! -4 -s{H=iGHGt (e W@hem?r ¢up§ttn@%>t)edpmrm R3dybstituted with

R33; 15_4-(i-pr sub tltut d vvlt 4-_(3k- but oxy) - phenyl -

substi t Ot ed V\nth‘PR@QCCpP%(] p en - suhsﬁ@t Uted with R33;
Haumbm; th R§3bstﬂtﬁt@@0h|2@ﬁ =R)3 - phenyl -

4- ((H3C) 2CH @)
suggtl tLt edC(WI t?’]lj Rg%@@f(%
4- (I—BCCI—IZCI—IZCI—I(G-I)MWWVHCHs(@Hét)

4- ((H30) 20404(%%%&%%

substituted with
4- (cycl opropyl oxy) ¢

th eﬂ%
) enyl - substituted vvlth R33;
rp@p@almntﬁupggltuted with R33;

ut th h | -
S ronsipRtar e b RES 33? baeny

don) Ql'wént ted quddt iR edBwiltty ®W30but yl oxy)

- phenyl - substituted with R33 an 4- (cycl opentyl oxy) - phenyl - substituted
with R32: RI13 |$—f¢y¢ﬁngEprkpxxﬁ+ghenyl— substituted with R33;
4- (cyclobutyloxy)-phenyl- substituted with R33; and
4- (cyclopentyloxy)-phenyl- substituted with R33;
R12 igs selected from
15 phenyl- substituted with 0-5 fluoro;
naphthyl- substituted with 0-3 R33;
2- (H3CCH,C (=0) ) ~-phenyl- substituted with R33;
2- (H3CC (=0) ) -phenyl- substituted with R33;
2- (HC (=0) ) -phenyl- substituted with R33;
20 2- (H3CCH(OH) ) -phenyl- substituted with R33;
2- (H3CCH,CH(OH) ) -phenyl- substituted with R33;
2- (HOCHy) -phenyl- substituted with R33;
2- (HOCH,CH3) -phenyl- substituted with R33;
2- (H3COCH3) -phenyl- substituted with R33;
25 2- (H3COCH2CHy) -phenyl-~ substituted with R33;
2- (H3CCH (OMe) ) -phenyl- substituted with R33;
2- (H3COC (=0) ) -phenyl- substituted with R33;
2- (HOCH,CH=CH) -phenyl- substituted with R33;
2-( (MeOC=0)CH=CH) -phenyl- substituted with R33;
30 2- (methyl) -phenyl- substituted with R33;
2-(ethyl)-phenyl- substituted with R33;

2-(i-propyl)

2-(F3C) -phenyl- s

-phenyl-

substituted with R33;
ubstituted with R33;
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30 alternatively, R12 and R13 join to forma 5- or 6-nmenbered ring
selected frompyrrolyl, pyrrolidinyl, imdazolyl, piperidinyl,

pi peri zi myb,02/et1y| pi peri zi nyl , and norpholinyl; -54 WO O2COASLRT9374

PCT/ USO01/ 49374 alternatively, R12 and R13 when attached to N may be
conmbined to forma 9- or 10-nmenbered bicyclic heterocyclic ring system
cont ai ni ng fronmL%&cS—@@&@wdatommbsah&mmed Mn&hxﬂﬁé group consisting of N,

0, and S; wherein c het gystemis selected from
i ndol yI , |ndollﬁyﬁ%acﬁé & 3H§Fﬁﬁé5$8ﬁy @geﬁ2|h1dazollnyl and
benztriazolyl 2whqqgkﬂogab%ea&qyclg@ngthQ@wcmﬁ@hrmﬁg systemis 10
substituted mnth 0-1 R16; iIs H nethyl, ethyl, Eyl or butyl; R16,

at each occurreﬁcéChL9HQMn9@9ﬂdéﬁtIFU§§Fé6P§&de6ﬁP1 oH F, d, CN

NO2, meghyl, et@¥'N€T3 QRRYy1 €t ROBK i chitleld warameshyl , and
trlfluoronethoxy, 3, "at each occurrence, is |ndependently sel ected
from H F, d, 3:GHBCO)GEHSnyl€F3SubéEFSUteéNWIQHdR 2. 20 [10] In

Formil a (1-5)+ Ao 6 Ry e B Ui 5 YT R Mher i ne R (s
sel ect ed from hpdr(eidororeiphenylet hglupbstipudeyd w1mhbﬂﬁ9t, s- butyl,
4- (NC) -phenyl- substituted with R33;

10 4- (fluoro) -phenyl- substituted with R33;
4- (chloro) -phenyl- substituted with R33;
4- (H3CS) -phenyl- substituted with R33;
4- (H3CO) -phenyl- substituted with R33;
4- (ethoxy) -phenyl- substituted with R33;

15 4- (i-propoxy) -phenyl- substituted with R33;
4- (i-butoxy) -phenyl- substituted with R33;
4- (H3CCH3CH,C (=0) ) -phenyl- substituted with R33;
A- ( (H3C)2CHC (=0) ) -phenyl- substituted with R33;
4- (H3CCH3C (=0) ) -phenyl- substituted with R33;

20 4- (H3CC(=0)) -phenyl- substituted with R33;
4- (H3CCH,CH,CH (OH) ) -phenyl- substituted with R33;

- ((H3C)2CHCH (OH) ) -phenyl- substituted with R33;

4- (H3CCH,CH (OH) ) -phenyl- substituted with R33;
4- (H3CCH(OH) ) -phenyl- substituted with R33;

25 4- (cyclopropyloxy) -phenyl- substituted with R33;
4- (cyclobutyloxy) -phenyl- substituted with R33; and
4- (cyclopentyloxy) -phenyl- substituted with R33;
R13 is H, methyl, or ethyl;
30

alternatively, R!2 and R!3 join to form a 5- or 6-membered
ring selected from pyrrolyl, pyrrolidinyl, imidazolyl,
piperidinyl, piperizinyl, methylpiperizinyl, and
morpholinyl;
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30 t-butyl, n-pentyl, n-hexyl, 2-propyl, 2-butyl, 2-pentyl, 2-hexyl,

2- et hyl propyl, 2-nmethyl butyl, 2-nethylpentyl, 2-ethylbutyl,

3- et hyl pwotoglos9137 net hyl butyl ,  4-net hyl pentyl, 2-fl uor oetrlayiuso1/49374

2, 2-di fluoroethyl, -55 WD 02/059127 PCT/US01/ 49374 2,2,2-trifluoroethyl,
2- propenyl, 2-nethyl-2-propenyl, trans-2-butenyl, 3-nethyl-butenyl,
3-butenyl, trans-2-pentenyl, cis-2-pentenyl, 4-pentenyl,

4-met hyl E%@Eﬁ?\%ve% 3- §ﬂ2h+ﬁa0R£3 R&r%‘}{af%%ac‘%etdadbs nFél}FfBéJ 2- propenyl ,
cyclopropyF cyclo uty? cycl opentyl, cycl ohexyl cl opropyl net hyl ,

cycl obut yl net hykcompjardpént y‘ipﬁ@t RyP- eyclenegybrEeAyPicycetecHp,
- CH2- CH=CH2, - CHeEBrEERc116=6ling Rgggt@lfpcoﬁﬁglngﬁ@ €rel 1-30 Rda is H  Rob

is H 15 alternatlvely Rda and are taken together to form=0; R7 and
RO, at Rach occHPFEREBLCRSeSPAGEREAJERPTy tEE HEPER CPP&&FE&BQO@énN f1 uor o,

met hyl, trifl uooorrahhyts,, ahdrefnt bam bzey88msmebeabgdlﬁf:omhgdr ogen,
quoro, chl oro, eth

h |,
L botor O ooy sYERRR 48y BRerT R Kapredpohay SRUPL BT Shoghtasg LY
trifIuoronethoxpenpmmmﬁbzo&gﬂhybébzmmidaebhyhﬁaTOpnd peopykCa=z0]lyl;

propy Gho-, rsoBFGYPC0R * BEESPLRG PSRERGPERE:  bnerkiTa 165 o)-

di et hyl@mi no- S(s0pstitdipdopyktandrd- BEED) -, di -i sopropyl ani no- S(=0) -
R15> is H, methyl, ethyl, propyl, or butyl;
R16, at each occurrence, is independently selected from

15 H, OH, F, Cl, CN, NO3, methyl, ethyl, methoxy, ethoxy,

trifluoromethyl, and trifluoromethoxy; and

R33, at each occurrence, is independently selected from
H, F, Cl, -CH3, -OCH3, -CF3, -OCF3, -CN, and -NO,.
20
[10] In another embodiment, the present invention

provides a novel compound of Formula (I-b):

R
R® N’
' £;£%
R4a
R’ N R4b
x ]
25 (I-b)

wherein:

Rl is selected from
hydrogen, methyl, ethyl, n-propyl, n-butyl, s-butyl,

30 t-butyl, n-pentyl, n-hexyl, 2-propyl, 2-butyl, 2-pentyl,
2-hexyl, 2-methylpropyl, 2-methylbutyl, 2-methylpentyl,
2-ethylbutyl, 3-methylpentyl, 3-methylbutyl,
4-methylpentyl, 2-fluoroethyl, 2,2-difluoroethyl,
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35 di butyl am no- S(=0) -, di phenyl am no-S(=0)-, -56 WD 02/059127
PCT/ US01/ 49374 di net hyl am no- S02-, di et hyl am no-S02-, di propyl am no- S02-,
di - i sopr opgloansaie?r SO2-, di butyl am no-S02-, di phenyl am noPB@ASH1/89374
di et hyl am no- C(=0) -, diethylanino C(=0) - di propyl am no- C(=0) -,
di -i sopropyl am no- C( - di but yl am no- CX =0) - dlphenylanlno C(=0) -,
2-chl or opheny2, 222%¢IKﬁlHﬂﬁ9@MhYé brrmpbregyy 1 , 1@ Qﬁ&%ﬂﬁﬁﬁﬁ@@%nyl,
2- met hyl phenyd , 2,25 15 L ua et A tgnsyn?
2-trifluoromethoxyphenyl, ~ 3-chloro enyl Iuorophenyl 3- br onophenyl
3- cyanopheny| transet tRAHHERGY , SEerhyPeHetRy L. 15 PRHHHA phenyl |
g IS?ErODVLph@nyéuhﬁxmﬂp'érm@Mhﬁ 3331d1{ﬂu§>{@¢m1myct§mwh ),
met hoxyphen yphen rifluor 0X
3- t hi omt hoxy 73 éﬁé)(iﬂé( ?ﬁﬁéﬁ%& AU éi%%ﬁE&ﬁUphenyl
4- Cyanophenylcyéldmérhwbh&mdlomeﬂhylwﬂw:opﬂwwlpheny|
4- |sopropylphe trifl hy xyphenyl ,
4- |sopropoxyp% ycfbu'ilybjltJ t-T}P}Gorocr?écfﬁo en tci’[ijZS i{hﬁ%énﬁﬁ%%gh wényl
2, 3-di chl or ophemttn, 2, %}Ql—tha&m@phecw:cri 2H§ di-o=thy! pbenytss,
ditrifluoronethyl phenyl, 2,3-di net hoxyphenyl,
ditrifl ucamdretCrpagsatehyl, 30 2, 4-di chl orophenyl, 2, 4-difl uorophenyl,
di ret hyl phenyl, 2,4-ditrifluoromnethyl phenyl, 2,4-dinethoxyphenyl,
di %Qlfluoronethoxyphenyl, 35 2, 5-dichl orophenyl, 2,5-difl uorophenyl,
d
d

i met hykpheayl; 2,5-ditrifluoronethyl phenyl, 2,5-di met hoxyphenyl,
|tr|fluoronethoxyphenyl

2, 3-
2, 3-
2, 4-
2, 4-
2, 5-
2, 5-
R4b is H;

15 alternatively, R42 and R%P are taken together to form =0;

R7 and R%, at each occurrence, are independently selected

from hydrogen, fluoro, methyl, trifluoromethyl, and

methoxy;
20
R® is selected from

hydrogen, fluoro, chloro, bromo, cyano, methyl, ethyl,
propyl, isopropyl, butyl, t-butyl, nitro,
trifluoromethyl, methoxy, ethoxy, isopropoxy,

25 trifluoromethoxy, phenyl,
methylC(=0)-, ethylC(=0)-, propylC(=0)-, isopropylC(=0)-
, butylC{(=0)-, phenylC(=0)-

30 methylCO;-, ethylCO;-, propylCOs-, isopropylCOs-,
butylCO;-, phenylCOs-,
dimethylamino-S(=0)-, diethylamino-S(=0)-,
dipropylamino-S(=0)-, di-isopropylamino-S(=0) -,

35 dibutylamino-S(=0)-, diphenylamino-S(=0)-,
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5

WO 02/ 059127 PCT/ USO1/ 49374 2, 6-dichl orophenyl, 2,6-difluorophenyl,
di met hyl phenyl, 2,6-ditrifluoronethyl phenyl, 2,6-di methoxyphenyl,

dltrlﬁmmnm&nﬁthoxyphenyl 5 3, 4-di chl orophenyl , 3, 4- dirCirusoopdseny |

di met hyl phenyl , 3, 4- d|tr|fluoronethylphenyl 3, 4- di net hoxyphenyl

d|tr|fluoronethoxyphenyl 10 2, 4, 6- trlchlorophenyl
6-
6-
6-
u
I

Hlﬂuﬁ@m%WﬂmM@Hﬂ&tnﬂm Isimyg - S02-,

tritrif t

i AR AR
ImoSCmmmﬂmwmQ&ZdMM®mﬂﬂ@ﬁmh

hl or o- 4- met hoxy- phenyl, 2-net hoxy-4-isopropyl - phenyl,

- CF3- 4- met hoxy- phenyl , 2- nethyl-4-nethoxy-5-f|uoro-phenyl,
me

thy5-4 nadima@hxﬁmmwnq Qe -or addetCESaIpieIT (=01 4, 5-t ri met hyl - phenyl ,

2- met hyl - t hyl . C(= H-

propyl - C( O) wlo 1 so‘%}r{io%?/f@g(@)@ NI$1 Jbgéﬁ%’(%%& c€§<|c;_(he%a)lr>|y'l -C(=O) NH,

4- acet yl phenydib@twkamnine doptehy dlépl?ﬁlry ing=¢ (#Qhyl, 25 2 t hi ophenyl ,
2- napht hyl ; 2- Me-5-F-phenyl, 2-F-5-M- phenyl 2- MO 5- F- phenyl ,

2- Me-3-C - phenyl 3- NO2- phenyl 2- NO2- phenyl , 2-C1-3-N®-Phenyl,

2- Me- 4- Et O phatsiilozempeny k. ghaf\oraghen 1, 6% FRYARIRA DY

7
6-
6-
4-
4-
4
4
4
- f
-C

I}JNI\)I\)I\)NI\)OO(DNI\)'

g %341(?1 OﬁFF)zlmgw%aexzﬁl A- Oz_hﬁ@-.@: Iﬁé}ﬁﬁlﬂym &Fﬁ:ﬁl&&nmﬂ)ﬂhenyl
- pheny i tri
2,6-di F-4-d %ﬁwﬁﬁhoxye?%ﬁ 4] ﬁ%ﬁ%&ﬁﬁﬁﬂﬁ hoxypheny . hent aF- phenyl, 35
2- CF3- 4- Et O phenyl, 2-CF3- 4 |PrC>phenyI 2- CF3-4- O phenyl
3 g[:?44|\/50pgﬁg «J.'l?lozro%henﬁ 03°"§L’1¥3ropr?en§}1 4- 3 Plg npcbpekpéﬁyl ,

3- cyanophenyl 3-methylphenyl, 3-ethylphenyl,

15 3-propylphenyl, 3-isopropylphenyl, 3-butylphenyl,
3-trifluoromethylphenyl, 3-methoxyphenyl,
3-isopropoxyphenyl, 3-trifluoromethoxyphenyl,
3-thiomethoxyphenyl,

20 4-chlorophenyl, 4-fluorophenyl, 4-bromophenyl,
4-cyanophenyl, 4-methylphenyl, 4-ethylphenyl,
4-propylphenyl, 4-isopropylphenyl, 4-butylphenyl,
4-trifluoromethylphenyl, 4-methoxyphenyl,
4-isopropoxyphenyl, 4-trifluoromethoxyphenyl,

25 4-thiomethoxyphenyl,

2,3-dichlorophenyl, 2,3-difluorophenyl,
2,3-dimethylphenyl, 2,3-ditrifluoromethylphenyl,
2,3-dimethoxyphenyl, 2,3-ditrifluoromethoxyphenyl,

30
2,4-dichlorophenyl, 2,4-difluorophenyl,
2,4-dimethylphenyl, 2,4-ditrifluoromethylphenyl,
2,4-dimethoxyphenyl, 2,4-ditrifluoromethoxyphenyl,
35 2,5-dichlorophenyl, 2,5-difluorophenyl,

2,5-dimethylphenyl, 2,5-ditrifluoromethylphenyl,
2,5-dimethoxyphenyl, 2,5-ditrifluoromethoxyphenyl,
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-58 WO 02/ 059127 PCT/ US01/ 49374 2- CHO 4- MeO- phenyl

2- CH3CH( OH) - 4- MO phenyl , 2- CH3CH( OH) - 4- F- phenyl, 2- CH3CH( OH) - 4-d - phenyl
2- CH3CH( Gwp-04082phenyl , 2- CH3CH( Owvk) - 4- MeO phenyl PCT/US01/49374

2- CH3C(=0O) - 4- MO phenyl , 2-CH3C(=0O) - 4-F-phenyl, 5 2-CH3C(=0) -4-0 -phenyl,
2- CH3C(=0O) - 4- Me- phenyl, 2-H2C(OH)-4- MO phenyl, 2- H2C( Owe) - 4- MeO- phenyl ,
2- H3CCH2CH( OH) - 4- MO phenyl , 2- H3CCH2C( =0) - 4- MeO- phenyl ,

2 CHBCCHICH, =4k DbEdhenyD, (ngGZdtﬂﬂrQﬁﬁthﬁl MeO- pheny! ,

( E) - 2- HOCH2CH=CH- 4- MEQ p&% (Z E}%@O %I\ﬁ%%' henyl

(E) - 2- CH3COR CH=r & ey %@A’l 5. Tr8d ¥ %W 15

2- F- 4- MeO phenyésd Zmélhdxypipdeny) , 2, ¢ 2401r phibnyt gmétrékiphenyl,

(3-C1- pglenyl )-CH=CH, (2,6-diF- phenyl ) - CH=CH, -CH2CH=CH2, phenyl -CH=CH ,
(2- Me- 4= MeO phenyl ) - CH:CH- cycl ohexyl, cycl opentyl, cycl ohexyl nethyl, 20
Et CO2CH2CH2- 3Eﬂ{mwmhIM}ﬁmhﬁhylEiIDQ€&Ef}ﬁm}6mhéhyl benzyl, 2-F-benzyl,

ST A RE e B bervylas B R Rl R pEEY

2- Me- 3- CN-phe31y4 dimpe poxtympsnyheny| 4 - @1 OFBE YuanephiergkyphenyCHO- phenyl

3- CHO phenyl, 2-HOCH2- phenyl, 3-HOCH2- phenyl, 3-MOCH2-phenyl,

3- Me2NCH2- phenyl 3-CN-4- F- phenyl 30 2- Me- 4- H2NCO phenyl

2- Me- 4L Qe 00( =0) 4 phiekichlarepiheyh. R phehyir i Hlygnneenyl Meo phenyl -

ﬁ Me- 4- CH3C( =0) 4 phreryi me PheTvherSyl, M2 6 - t Ai 1 £ Dhb bt hy BShheny | NH
e

nzyl - NH - ht hyl ) - NH-
y ' (%,Eﬁgtér%ﬁgthoxyphenyl, 2,4,6-tritrifluoromethoxyphenyl,

2-chloro-4-CF3-phenyl, 2-fluoro-3-chloro-phenyl,

15 2-chloro-4-CF3-phenyl, 2-chloro-4-methoxy-phenyl,
2-methoxy-4-isopropyl-phenyl, 2-CF3-4-methoxy-phenyl,
2-methyl-4-methoxy-5-fluoro-phenyl,
2-methyl-4-methoxy-phenyl, 2-chloro-4-CF30-phenyl,
2,4,5-trimethyl-phenyl, 2-methyl-4-chloro-phenyl,

20
methyl-C(=0)NH-, ethyl-C(=0)NH-, propyl-C(=0)NH-,
isopropyl-C(=0)NH-, butyl-C(=0)NH-, phenyl-C(=0)NH-,
4-acetylphenyl, 3-acetamidophenyl, 4-pyridyl, 2-furanyl,
25 2-thiophenyl, 2-naphthyl;
2-Me-5-F-phenyl, 2-F-5-Me-phenyl, 2-MeO-5-F-phenyl,
2-Me-3-Cl-phenyl, 3-NO;-phenyl, 2-NOj;-phenyl,
2-Cl-3-Me-phenyl, 2-Me-4-EtO-phenyl, 2-Me-4-F-phenyl,
30 2-Cl-6-F-phenyl, 2-Cl-4-(CHF;)O-phenyl,

2,4-diMeO-6-F-phenyl, 2-CF3-6-F-phenyl,
2-MeS-phenyl, 2,6-diCl-4-MeO-phenyl,
2,3,4-triF-phenyl, 2,6-diF-4-Cl-phenyl,
2,3,4,6-tetraF-phenyl, 2,3,4,5,6-pentaF-phenyl,

35 2-CF3-4-EtO-phenyl, 2-CF3-4-iPrO-phenyl,
2-CF3-4-Cl-phenyl, 2-CF3-4-F-phenyl, 2-Cl-4-EtO-phenyl,
2-Cl1-4-iPrO-phenyl, 2-Et-4-MeO-phenyl,
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-59 WD 02/ 059127 PCT/ US01/ 49374 (2-naphthyl)-NH, (2-[1,1'-biphenyl])- N+

(3-[1,1 -biphenyl])-NH, (4-[1,1 -biphenyl])-NH, (2-F-phenyl)-NH,
(2-d - phewglopobdiz  ( 2- CF3- phenyl ) - NH, (2- CH3- phenyl ) - NHPCTAIS01/49374
(2- Ove- phenyl )-NH, (2-CN-phenyl)-NH, (2-0CF3-phenyl)-NH,

(2- SMe- phenyl ) - NH (3-F-phenyl)-NH, (3-d -phenyl)-NH (3-

CF3- pheny! ) - NR-CHO34eMe0p @g - NH2 -CHs QHONE) pHeN?P)‘PNﬁnyl

5 i gl ER D g et

( 4- CH3- pheny! )2 NH-3CH OH) EOWeMphphyghy 1 NH- 2- Cﬂswfpltﬁhy{l)MNB#phenyl,
4- OCF3- ph 4- 5 henyl ) - NH- |
( a Sﬂgny 6 ?Nﬁ%B E:Xn%%en |f11‘ fzgepd’?}gf %e%yl) NH- |

(2, 4-di

(3, 4- (Cjil GI Eheayk:){gtsll(-lro ) €8~ Gidpﬁbnpmenylz}ePﬂ!;E( 0(24§Md+15h@ﬂmnyl) NH-

2, 4-di F- phen 2 2,6-di F

Es 4-di F- Bhenél %*2R||19H g %eﬁl Pﬁﬁﬁxﬁyl )5 é’% ) 34t ph‘b‘ﬁ%}ﬁgi) NH-

(2, 4-di CH3- phenyh¢ 1 2~ b-de&Hsh nli @b i ChiBecphiayT NH-
(3, 4-di CH3- phenyllj)dli\lllllzzl-bH(c()gS di CH3- pﬁlg%y%/) N@I—tGHzg (3 di CF3- phenyl% NH-
(2, 4-di CF3-phenyl)-NH, 25 (2,5-di CF3-phenyl)-NH, (2,6-di CF3-phenyl) - NH-,
(3, 4-di CF3- thﬂEhLCUEEHZd}%&-dJe@:%mﬁXM ) - NH-, (2, 3-di Ovke- phenyl ) - NH,
(2, 4-di Ove- phen - NH- | 182 - di Ove- phenyl ) - NH- (2, 6-di Ove- phenyl ) - NH,
(3, 4- dit@ne- phéﬁi‘l‘)z -RpcH¢ @Hdﬂd%opﬁhﬁyy} NH, 30 (2-F-3-d-phenyl)-NH,
(2-F-4-Q - pheny) ) oNeocn, ER=Fr2a Gre8bgA¥h)y1 N+, (2-F-6-C -phenyl) - NH-,

(Z)-2-CH3C0OpCH=CH-4-MeO-phenyl,
(E) -2-CH3C0O3CH=CH-4-MeO-phenyl,
2-CH30CH;CHy;-4-MeO-phenyl,

15 2-F-4-MeO-phenyl, 2-Cl-4-F-phenyl,
(2-Cl-phenyl)-CH=CH-, (3-Cl-phenyl) -CH=CH-,
(2,6-diF-phenyl) -CH=CH-, -CH2CH=CHj,
phenyl-CH=CH-, (2-Me-4-MeO-phenyl) -CH=CH-,
cyclohexyl, cyclopentyl, cyclohexylmethyl,

20 EtCO5CH,CHy-, EtCO2CH,CHRCHy-, EtCO2CH,oCHoCHoCHo-,

benzyl, 2-F-benzyl, 3-F-benzyl, 4-F-benzyl,
3-MeO-benzyl, 3-OH-benzyl, 2-MeO-benzyl,
2-0OH-benzyl, 2-MeOC(=0)-3-MeO-phenyl,

25 2-Me-4-CN-phenyl, 2-Me-3-CN-phenyl,
2-Me-4-MeS-phenyl, 2-CF3-4-CN-phenyl,
2-CHO-phenyl, 3-CHO-phenyl, 2-HOCH;-phenyl,
3-HOCH;-phenyl, 3-MeOCH;-phenyl,
3-MesNCH,;-phenyl, 3-CN-4-F-phenyl,

30 2-Me-4-HyNCO-phenyl, 2-Me-4-MeOC (=0)-phenyl,
3-H3;NCO-4-F-phenyl, 2-Mes;NCH;-4-MeO-phenyl-,
2-Me-4-CH3C(=0) -phenyl, phenyl-S-, MepN-,

1-pyrrolidinyl,

35 phenyl-NH-, benzyl-NH-, (l-naphthyl)-NH-,
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- 5-
- 3-
- 5-
- 3-

15

25
30

35

CI—|3 phenyl ) - NH,
CRzophamak) - NH-,

CH3- phenyl ) - NH-, (2-F-4-CH3-phenyl)-NH,

(2- F- 6- CF3- phenyl ) - NH,

35 (2-F-3-CF3-phenyl)-NH,

(2- F-5- CH3- phenyl ) - NH-,
(2- F-4- CF3- phenyl ) - NH-,
-60 WO O02COBS0PT9374

1/ 49374

(2- F-3- Ove- phenyl ) - NH-,

(2 F- 4- Ove- phenyl) NH-,

Owve- phenyl ) - NH
- F- pheh%r)amhyy MHG1- SZFLJphJenytPl)pWYU()Z'l\@l 6 F- phenyl ) - NH-,

EﬁnVigIh&blpﬁéﬁgnyLﬁﬁﬁ

CFS ph% T9hepyl) |
- plenye) ‘é‘ﬂfényl()ZJl\ﬁ;ﬂr 4- (@befgh@ih)eh)srlNHNH— (2- C1- 5- Ove- phenyl ) - NH-,

(2- F- 6- OVe-

171- 6

h | ) - NH

h eﬁ gmhens(lz)ﬁ%ﬁ R
enyl) - NH,
SR eRA)

b

N 4 b4

phen )-NH,  (2-Cl1-3 phenyl) NH-,

ph@Dyi)erﬂnphe(r%zﬁl EN}Q-B phenyl ) - NH-,
CF3- phenyl .- NH, 4- CF3- phenyl ) - NH,
) e

10

)~ NH-

~NH,

henyl

TRAGIRH-

(2- CH3- 4- F- phenyl ) - NH,
(2-CH3- 3-d - phenyl ) -NH,

i

ptwrmtﬁ)gw‘r&enymzmda &.ZGSWWWHNH—(Z CH3- 6- C - phenyl ) - NH-,

CF3- phenyl

1 'NH-

- QM- pherwﬂ'a) ﬂténylihﬁﬂa 430 pReryy)l-) NNH .20

) - NH
T@henxh

(2-CH3-6-

CHs-4- 8

CNE

S

'2 CF3-5- F- phenyl ) - NH-,

phwdFMhenyaa@Es 3- (@Ls@/h:_erpﬂe)nyl‘il-)i-—,l\lr(z CF3- 4- O - phenyl ) - NH-,

2- CF3-5-d - phenyl

phenyl}}

oo ekl i ere s erghsRer Y
CF3- phearsy JoHdryl) (2%@3 (ﬁr-@ﬂ% @h%m{zll)

) - NH |

o e

Jehgpyl (*2“%:133 %4@% IR ) NG

Qve- phenyl ) - NH-
30

F- phemydQr Nibher(y2-)Over-4- R-gplmryiphedyl.) -NH-,

(2,3-diCl-phenyl) -NH-,
(2,5-diCl-phenyl) -NH-,
(3,4-diCl-phenyl) -NH-,
(2,3-diF-phenyl)-NH-,
(2,5-diF-phenyl)-NH-,
(3,4-diF-phenyl)-NH-,
(2,3-diCH3-phenyl)
(2,5-diCH3-phenyl)
(3,4-diCH3-phenyl)

(2,3-diCF3-phenyl) -NH-,

(2,5-diCF3-phenyl)
(3,4-diCF3-phenyl
(2,3-diOMe-phenyl
(2,5-diOMe-phenyl
(3,4-diOMe-phenyl

-NH-,
-NH-,

) -
) -NH-
)
)

(2-F-3-Cl-phenyl)-NH-,
(2-F-5-Cl-phenyl)-NH-,
(2-F-3-CH3z-phenyl)

(2-F-5-CH3-phenyl)-NH-,

(2-F-3-CF3-phenyl)
(2-F~5-CF3-phenyl)

-NH-,
-NH-,
-NH-,

, {2,4-diOMe-phenyl)
-NH-,
-NH-,

-NH-,

-NH-,
-NH-,

(2,4-diCl-phenyl)
(2,6-diCl-phenyl)-NH-,
(3,5-diCl-phenyl) -NH-,
(2,4-diF-phenyl)-NH-,
(2,6-diF-phenyl) -NH-,
(3,5-diF-phenyl) -NH-,
(2,4-diCH3-phenyl) -NH-,

-NH-,

(2,6-diCH3-phenyl) -NH-,
(3,5-diCH3-phenyl) -NH-,
(2,4-diCF3-phenyl)

(2,6-diCF3-phenyl)

-NH-,
-NH-,
(3,5-diCF3-phenyl) -NH-,
-NH-,
(2,6-diOMe-phenyl) -NH-,
{(3,5-diOMe-phenyl) -NH-,

(2-F-4-Cl-phenyl) -NH-,
(2-F-6-Cl-phenyl) -NH-,
(2-F-4-CH3z-phenyl) -NH-,
(2-F-6-CH3z-phenyl) -NH-,
(2-F-4-CF3-phenyl

(2-F-6-CF3-phenyl

)
) -NH-,
) -NH- ’
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(2- Ove- 5- F-phenyl ) -NH, (2-OWe-6-F-phenyl)-NH, (2-O0Owe-3-0d -phenyl)-NH,
(2- Owve-4-d -phenyl)-NH, (2-0Ove-5-d -phenyl)-NH, (2-0Owe-6-0 -phenyl)-NH,
35 (2- C]VEW&OQ]H&lphenyl )-NH, (2-OWe-4- CHS-phenyI )-NH, - @eCTMS003059127
PCT/ US01/ 49374 (2- OMe- 5- CH3- phenyl ) - NH-, (2- OVe- 6- CH3- phenyl ) - NH-,

(2- Ove- 3- CF3- phenyl ) - NH-, (2- OVe- 4- CF3- phenyl) NH-

(2- Ove- 5- CF3- f)?]el?TyHOM@-tph%IWU\@PB- ,CF@--pffTe‘h;QMemlllglyl -NH-,

(3- OF3- 4- Cl- phenyl 3 - dirk- phek O Q3= phsnyl dndd1 ) -NH-,

(2,3,5-trid - %enyl )CNII\IEI—I-p ?}%ﬁﬁ C%I\/E phenyl ) - Néi}ll-w )an

(3- CHO 4- Ove- phenyl ) - NH-. [11] I n anot her enbodi nent, the present invention

10 provides agmpbcpxmmmﬂlpimEormﬂag](J@ F-@&lérﬂgﬂ -M8-N4a R RR5 RD
(I') or_a stereois harrrace i ca acce ble salt 15 form

t her eof? wheré% nCl%E]iﬂﬁtéeerl%@t eI\H{'f'ro BA 'ké}f stituted with Z, C2_6
al kenyl subst(ZuIBeBWHﬁ;Z;enyZQ -O-6 a(IZe;Uly—I4—mb,sphte@yad -nHt-h Z, C3_6

cycl oal kyl su t|t ed w bstlt t th 5-6 rrenbered

het erocyclic Lsgysqlé}n yai'i)n"ll\‘%' at Cg% Vgr?ﬁlgﬁéapgm 'sel ected from
the group 25 (32311‘.51534 Phd¥y10,-nand Sz-tenmim@gem@ylgﬂll CNH-Ng  system

substituted wth Z; Cl 6 al kyl substituted with 0-2 R2, C2 6 al kenyl
substituted w3t£h-2-G -phenyl)-NH-, (2-Cl-6-CF3-phenyl)-

10 (2-Cl1-3-OMe-phenyl)-NH-, (2-Cl-4-OMe-phenyl)-NH-,
(2-Cl1-5-OMe-phenyl)-NH-, (2-Cl-6-OMe-phenyl)-NH-,

(2-CH3-3-F-phenyl)-NH-, (2-CH3-4-F-phenyl)-NH-,
(2-CH3-5-F-phenyl) -NH-, (2-CH3-6-F-phenyl)-NH-,

15 (2-CH3-3-Cl-phenyl)-NH-, (2-CH3-4-Cl-phenyl)-NH-,
(2-CH3-5-Cl-phenyl)-NH-, (2-CH3-6-Cl-phenyl)-NH-,
(2-CH3-3-CF3-phenyl) -NH~-, (2-CH3-4-CF3-phenyl)-NH-,
(2-CH3-5-CF3-phenyl) -NH-, (2-CH3-6-CF3-phenyl)-NH-,
(2-CH3-3-OMe-phenyl)-NH-, (2-CH3-4-OMe-phenyl)-NH-,

20 (2-CH3-5-OMe-phenyl) -NH-, (2-CH3-6-OMe-phenyl)-NH-,

(2-CF3-3-F-phenyl) -NH-, (2-CF3-4-F-phenyl)-NH-,

(2-CF3-5-F-phenyl) -NH-, (2-CF3-6-F-phenyl)-NH-,
(2-CF3-3-Cl-phenyl)-NH-, (2-CF3-4-Cl-phenyl)-NH-
25 (2-CF3-5-Cl-phenyl)-NH-, (2-CF3-6-Cl-phenyl)-NH-,

(2-CF3-3-CH3-phenyl) -NH-, (2-CF3-4-CH3-phenyl)-NH-,
(2-CH3-5-CF3-phenyl)-NH-, (2-CF3-6-CHz-phenyl)-NH-,
(2-CF3~-3-OMe-phenyl) -NH-, (2-CF3-4-OMe-phenyl)-NH-,
(2-CF3-5-OMe-phenyl) -NH-, (2-CF3-6-OMe-phenyl) -NH-,

30
(2-OMe-3-F-phenyl)-NH-, (2-OMe-4-F-phenyl)-NH-,
(2-OMe-5-F-phenyl)-NH-, (2-OMe-6-F-phenyl)-NH-,
(2-OMe-3-Cl-phenyl)-NH-, (2-OMe-4-Cl-phenyl)-NH-,
(2-OMe-5-Cl-phenyl)-NH-, (2-OMe-6-Cl-phenyl)-NH-,
35 (2-OMe-3-CH3z-phenyl) -NH-, (2-OMe-4-CH3z-phenyl)-NH-,
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C2_6 al kynyl substituted with 0-2 R2, 30 aryl substituted with 0-2 R2, and
5-6 nenbered heterocyclic ring systemcontaining at |east one heteroatom
sel ect ed Wooniosdie7 group -62 WO 02/ 059127 PCT/ US01/ 49374 Ppcansossa3my of N,
0, and S, said heterocyclic ring systemsubstituted vvith 0-2 R2; Zis
selected fromH 5 -CH(OH) R2 - C( et hyl enedi oxy -SR2, -NR2RS,
10 -C(O R2, - @{@eNRI -Pheagrdd (8- RX 2-OMec § 3@R21enyl®cN(I©) R2, 15

- CH( =NR4) NR2 NHC A=N N33 _ - SOJRR-4- O)2NR2R3 and
-NR3S( O 2R2; N%Fy &TB’ ?ﬁ? OCCtlj\?quenCS2 IS 1 r%dgﬁp%(e%éﬁw s§ ected from
Cl-4 al kyl, 022-431\&4’(59@3, pheyd )alNdmy | (2 - 2% -63-0F 3c pbleoallk yNH-ar yl

substi t ut ed with 0-5 R42; C3-10 carbocycl I c residue substituted with 0-3
R41l, and 5-10 nenbered heterocyclic ring systemcontaining from 1-4

het er 0ad ons s€l € ed fdlomhemy Igr-dlife-, (3-CF3-4-C(0)CH3-phenyl) -

(2,3,5-triCl-phenyl)-NH-, (3-CH3-4-CO;Me-phenyl)-NH-, and
(3-CHO-4-OMe-phenyl) -

[11] In another embodiment, the present invention

10 provides a novel compound of Formula (I):

R

9 -

N
R® | ?
N
7 R4a
R N” R
RE RS
(I)

or a stereoisomer or a pharmaceutically acceptable salt

15 form thereof, wherein:

Rl is selected from
Ci1-¢ alkyl substituted with Z,

Cy.¢ alkenyl substituted with Z,

20 Cy-¢ alkynyl substituted with Z,
C3.¢ cycloalkyl substituted with Z,
aryl substituted with Z,

5-6 membered heterocyclic ring system containing at
least one heteroatom selected from the group
25 consisting of N, O, and S, said heterocyclic ring

system substituted with Z;
C1-s alkyl substituted with 0-2 R?,

Ca_g alkenyl substituted with 0-2 R2,
Ca-g alkynyl substituted with 0-2 R2,
30 aryl substituted with 0-2 R2, and

5-6 membered heterocyclic ring system containing at

least one heterocatom selected from the group
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30 consisting of N, O, and S substituted with 0-3 R41l; R3, at each
occurrence, is independently selected from H, Cl-4 al kyl, C2-4 al kenyl,
C2-4 al kywglo2/oand7 35 Cl1-4 al koxy; -63 WO 02/ 059127 PCT/ US@TTASBT/49374
alternatively, R2 and R3 join to forma 5- or 6-nmenbered ring optionally
substituted with -0- or -N(R4)-; 5 R4, at each occurrence, is_independently
sel ected from H, nepﬁvslséﬂﬁglOpropQL,aaﬁdSbuﬁﬁﬁd hehergcucdiccringal kyl
10 Rob is H alterna b akepatogether to form =0 or

=S; 15 RS is Hor gg&%hﬁ FB%QRg@gtg w’iwtiétlb45alﬂkyl alternatively, R5 and
R6 are taken together to forn1a fused 20 heterocycllc ring of formula: Xy

n whereing 4S|§eqegg@q fr&lu, -0-, -S-, -S(=0)-, -S(=0)2-, -NR1O-,
- CH2CH2-, - -, -CH2C> -CH2S-, 25 -CH2NR10-, -NR1OCH2-,
- NHC( =0 -, GFHGPHHR and nis 1 or 2; R7, R8, and R9, at each

occurrence, are ReHden Q2sel ected fromH, halo, -CF3, -OCF3, -OH,
_CN, - NCZ, -NR46§3%€ %<5 hFXXV§ C2 8 alkenyl, C2 g alkynyl, Cl 4

hal oal kyl, Cl1 gOBPkoxy, (CL_ 4 hal oal kyl ) oxy, -64 WO 02/ 059127
PCT/ US01/ 49374 _§ﬁ24 al kyl substituted with 0-2 R11,

—NR2R3,

10 -C(0)RZ,
-C (O)NR2R3,
-NR3C (0) R?
-C(0)OR?,
-0C (0)RZ,

15 -CH (=NR4) NR2R3,
-NHC (=NR4) NR2R3,
-S(0)RZ,
-S(0) 2R?,
-S(0)3NR2R3, and -NR3S(0)3RZ2;

20
R2, at each occurrence, is independently selected from
C1-4 alkyl,
Cy-4 alkenyl,
Cyp-4 alkynyl,
25 C3-g cycloalkyl,
aryl substituted with 0-5 R42;
C3-19 carbocyclic residue substituted with 0-3 R41l, and
5-10 membered heterocyclic ring system containing from
1-4 heterocatoms selected from the group
30 consisting of N, O, and S substituted with 0-3
RA1,
R3, at each occurrence, is independently selected from
H, Ci-4 alkyl, Cz-4 alkenyl, Cz-4 alkynyl, and
35 C1-4 alkoxy;
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C3-10 carbocyclic residue substituted with 0-3 R33, aryl substituted with
0-5 R33, 5-10 nenbered heterocyclic ring systemcontaining from 5 1-4

het er oat ow® eebEet ed fromthe group consisting of N, 0, @ad/tSosudsssituted
with 0-3 R31; OR12, SR12, NRI2R13, C(OH C (O R12, C (ONR12R13, 10
NR14C (O R12, C (O OR12, CC (O R12, OC (O OR12, CH(=NR14)NR12R13,
NHC( =NR14) NR12R13, S(O R12, S(0)2R12, S(0)NR12R13, S(0)2NR12R13,
NR14S( O R12; G 252 23 (s R15, ARLZC, (£) 15. 0) 2R15,
and NR12C %&)t@%ﬁé%%%% Elocblllgé1 gel %%gdé?r om H,Ca C%)_4S§I Ey?%fﬁéal kenyl ,
C2-4 al kynyl, anggCoptighikdly; sRbstisusebewisd fPomr20-N(RAdle, - CF3, -CN,
-N02, C1_8 alkyl, C2_8 alkenyl, C2_8 al kynyl, Cl1 4 haloal kyl, Cl1_8 al koxy,
C3-10 cycl oal kyl, C3-10 carbocyclic residue substituted with 0-3 R33, aryl
substi tut e®wi 8h eaghR88cupBedce wenbededendertdryselectedgfsynt Bm
containing fro 4.1he to ec the group consisting of N,
0, and S dubst] FerEy L eEngal %%?héo%%%,mg%n, NRI2R13, C(OH, C(O) R12,
C(O NR12R13, NR14C (O R12, C (O OR12, OC (O R12, OC (0) ORr12,
CH(=NR14) NR12R13, y NG ENRL4nNREZR13, S(O R12,  S(0) 2R12, S(0)NR12R13, S (0)
2NR12R13, NR14S(0)R12, and NRI4S(0)2R12; 35 -65 WD 02/ 059127

PCT/ US01/ 49374 R12, at each occurrence, is independently selected from

10 R4k is H;

alternatively, R%2 and R4P are taken together to form =0 or
:S;

15 RS is H or C;-4 alkyl;
R® is H or Ci-4 alkyl;

alternatively, R5 and R® are taken together to form a fused

20 heterocyclic ring of formula:
nan
.,
n
wherein:
X is a bond, -CH;-, -0-, -S-, -S(=0)-, -S(=0)3-,
-NR10-, -CH,CHy;-, -OCHy-, -SCHy-, -CHy0-, -CHyS-,
25 -CH,NR10-, -NR1OCH;-, -NHC(=0)-, or -C(=0)NH-; and

n is 1 or 2;

R7, R8, and R?, at each occurrence, are independently

30 selected from
H, halo, -CF3, -OCF3, -OH, -CN, -NO;, -NR46R47,
C1-g alkyl, Cy_g alkenyl, Cy_g alkynyl, Ci-4 haloalkyl,
C1-g alkoxy, (Ci-4 haloalkyl)oxy,
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Cl_4 alkyl, C2_4 alkenyl, C2-4 alkynyl, 5 C3-6 cycloal kyl, aryl
substituted with 0-5 R33; C3-10 carbocyclic residue substituted with 0-3
R33, and wb-020591eTrber ed het erocyclic ring system contai ni ’gTiusom93i4 4

het er oat ons sel ected fromthe group 10 consisting of N, O, and S
substituted wth 0-3 R31; R13, at each occurrence, is independently

sel ected from Hi-£lalkyl ksubstCtuted ket , 0ahR'C2-4 al kynyl; 15
alternatively, E%Zbc?n%:}r%l?) 3}F5(1)l nC troe f.or m n zftU%esaclhtuﬁterBE et:%gcb é:‘rggloptl onal |y

substituted wt occur

i ndependent |y seghogt %@bfsl‘tQﬁthedZQl@ﬂdng 43al kyl ; R31, at each occurrence,
i s i ndependent| sel ected from hal 0,, CF3, S02R45, NR4G6R47, nethyl,

ethyl, and propytd PsmRszed peéﬁ(’fﬁcéfé’&&f”réﬁ&‘@ Sii’§tr3ﬁ‘d§5€ﬁ&éﬁﬂrl9 $EPBcted
from H OH halo, CN-4ND2te€biroh@2Bé3echBA6RESIm €he3gabkyl , C2_3 al kenyl ,

C2-3 al kynyl, C3_5 cycl oal kyl, 1. .3 hal oal_kyl hal gal C1-3
30 al kyl oxy-, C1-3 a\éﬂ]‘rstlﬁltgn,g &%—?' Bkyf”‘ 8(% )Sugsz‘iﬁ&u%&%- gﬂ-‘kgl 3C(=0) NH-:
R41, at each occurreméé; is independently selected from H, CF3, halo, OH,
C02H, S02R45, NR46R47, N02, CN, =0, 35 C2-8 al kenyl, C2-8 al kynyl, Cil-4
al koxy, Cl_4 hal oal kyl -66 WD 02/059127 PCT/ US01/ 49374 C1_4 al kyl
substituted wit brO2] §43, alRMRSUpsE (O L edC WD IRID- T RHANRIERE3,

10 NR14C (0)R12, C(0)OR12, oCc(0O)R12, 0OC(0)OR1Z,
CH (=NR14)NR12R13, NHC (=NR14)NR12R13, S(0)R1?, S(0)3R1Z,
S(O)NR12R13, 5(0),NRI2R13, NR145(0)R12, NR14S(0),R12,
NR12C (0)R15, NR12c(0)OR1>, NR!25(0),R15, and

NR12C (O)NHR13;

15
R10 is selected from H, Ci_4 alkyl, Cy_4 alkenyl, Ci_g
alkynyl, and Ci-4 alkoxy;
R1l is selected from
20 H, halo, -CF3, -CN, -NOj,
C1-g alkyl, Cp.g alkenyl, Cy-g alkynyl, Ci-4 haloalkyl,
Ci-g alkoxy, C3-1¢0 cycloalkyl,
C3_1p carbocyclic residue substituted with 0-3 R33,
aryl substituted with 0-5 R33,
25 5-10 membered heterocyclic ring system containing from
1-4 heteroatoms selected from the group
consisting of N, O, and S substituted with 0-3
R31;
30 OR12, sr12, NR12R13, C(0)H, C(O)R12, C(O)NRI12R13,
NR14C (0)R12, C(0)OR12, OC(O)R12, OC(0O)ORIiZ,
CH(=NR14)NR12R13, NHC (=NR14)NRI12R13, S(0O)R1Z,
S(0)2R12, S(0O)NRIZ2R13, $(0)3NR1ZR13, NR45(0)R1Z,
and NR14s(0),R12;
35
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5-10 nmenbered heterocyclic ring systemcontaining from 1-4 heteroatons
selected fromthe group 5 consisting of N, 0, and S substituted with 0-3
R44; R42,weato2@snh7 occurrence, i s independently sel ected fraomusel/4B8F8, hal o,
OH, CO2H, SO02R45, SR45, NRAG6R47, OR48, 10 NO2, CN, CH(=NH) NH2,

NHC(=NH) NH2, C2_6 al kenyl, C2_6 al kynyl, Cl1_4 al koxy, Cl-4 hal oal kyl, C3_6
cycl oal kyl R1€1_4tatkgh eabsrienced wist indeperdgntlyryeleabedi fuomd with 0-3
R44, and 15 5-1@. r_rggg?gﬁj het erocyclic ring systemcontaining from 1-4

het er oat oms sel ¢t romthe group consisting of N, O, and S substituted
with 0-3 R44; Zo-R48lkenyd3 6 cycloal kyl or aryl substituted with 0-3 R44;
R44, at each occurrepnce, is independently selected fromH, halo, -OH,
NR46RA7, CO2H, SB2RAE. Yréﬁg', -OCF3, -CN, - N02, Cl-4 alkyl, and Cl-4

al koxy;525 R45 ics_£levkeladddiyl RA6, at each occurrence, is independently
selected fromH and Cl-4 alkyl; 30 R47, a 3each occurrence, is

i ndependent | y s@Fddt 4bsidiyted @itk QrryR’" i C(=0) NH(Cl-4 al kyl), -S02
(Cl-4 alkyl), -892 ( Rhemddya1 1 QG- ditlited WE {iFQ-F 3B~ 4a8kkyl )
and -C(=0)H, and 35’ 67 WD 02/ 059127 PCT/ USQ01/ 49374 R48, at each
occurrence, is Pndépasaberied detexosycliemrHNICEYStamk gontacpzopNEren- 4

al kyl'), -C(=0 0(Cl_4jalkplekercaboizsOselcblet ki khe @r8upC (=0 H

10 consisting of N, O, and S substituted with 0-3
R31.

7

R13, at each occurrence, is independently selected from

H, Ci1-4 alkyl, C3_4 alkenyl, and Cy-4 alkynyl;

15
alternatively, R!2 and R13 join to form a 5- or 6-membered
ring optionally substituted with -O0- or -N(R4)-;
R14, at each occurrence, is independently selected from H
20 and Ci-4 alkyl;
R31, at each occurrence, is independently selected from
H, OH, halo, CF3, SOyR45, NR46R47, methyl, ethyl, and
propyl;
25

R33, at each occurrence, is independently selected from
H, OH, halo, CN, NO3, CF3, SO3R%45, NR46R47,
C1-3 alkyl, Cj-3 alkenyl, Cy-3 alkynyl, Ciz-5 cycloalkyl,
C1-3 haloalkyl, Cj-3 haloalkyl-oxy-, Ci-3
30 alkyloxy-, Ci-3 alkylthio-, C;-3 alkyl-C(=0)-, and
Ci1-3 alkyl-C(=0)NH-;

R41l, at each occurrence, is independently selected from
H, CF3, halo, OH, COH, SO;R45, NR46R47, NO;, CN, =0,
35 Ca_g alkenyl, Cy_g alkynyl, Ci-4 alkoxy, Ci-4 haloalkyl
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5 provided when R5 is Hor Cl-4 alkyl; and R6 is Hor Cl-4 alkyl; then Rl
is not Cl-6 alkyl. [121 In another enbodi nent, the present invention

provi des wonemsdizronpound of Forrmula (1): 10 Rl is sel ect edTfusomsthyl
substituted with Z, propyl substituted with Z, butyl substituted with Z
15 propenyl substituted with z, butenyl substituted with z, ethyl
substituted witKE1R2, alkyrbpsubstubsitieditedtini@Hl B2, butyl substituted with
R2, 20 propenyl substitute i th R2 n ten substituted with R2; Z is
sel ected from H?ryﬁcﬁt%ﬁ)ttﬁg}l e§5w-16§2?5'98§t23,y' RrReR3, -C(OR2, -C (O
NR2R3 , 30 - NR35€10OmeRBered- Bete)oCR2)lic- GOYRBystef( GpAR2ininG( OrANR2R3,
and -NR3S(O) 2R2; 35 -6 7 _PCT/ 1/ 7 each
occurrence, is indepelngeir?iglt%%égﬁgé%eée r(():#?ghéf%%ﬁ‘ g&t‘)eth%FPu%jed with 0-3 R42;
napht hy3 substitut edoehishs@i8gReZ; N, O, and S substituted with 0-3

R44 .

14

R42, at each occurrence, is independently selected from

H, CF3, halo, OH, CO3H, SO3R45, SR45, NR46R47, OR48,

10 NO;, CN, CH(=NH)NH,;, NHC (=NH)NH;,
Cy_g alkenyl, Cp-g alkynyl, Ci-4 alkoxy, Ci-4 haloalkyl,

C3_g cycloalkyl,

Ci_4 alkyl substituted with 0-1 R43,
aryl substituted with 0-3 R%4, and

15 5-10 membered heterocyclic ring system containing from

1-4 heteroatoms selected from the group

consisting of N, O, and S substituted with 0-3
R44.

’

20 R43 is C3_g cycloalkyl or aryl substituted with 0-3 R%4;

R44, at each occurrence, is independently selected from H,
halo, -OH, NR46R47, COzH, SO2R%>, -CF3, -OCF3, -CN, -
NOj;, Ci-4 alkyl, and Ci-4 alkoxy;

25
R45 is C1-4 alkyl;
R46, at each occurrence, is independently selected from H
and Cq1-4 alkyl;
30
R47, at each occurrence, is independently selected from H,
C1-4 alkyl, -C(=0)NH(Cj-4 alkyl), -S03(Ci1-4 alkyl),
-S07 (phenyl), -C(=0)0(Ci-4 alkyl), -C(=0)( Ci1-4 alkyl),
and -C(=0)H; and
35
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cycl opropyl substituted wth 0-3 R41; 5 cyclobutyl substituted with 0-3
R41; cycl opentyl substituted with 0-3 R41l; cycl ohexyl substituted with
0-3 R41; wpyreioshib7 substituted with 0-3 R41; indolyl substipcotusdi/wasrh 0- 3
R41; 10 indolinyl substituted with 0-3 R41l; benzi m dazolyl substituted
with 0-3 R41; Dbenzotriazolyl substituted with 0-3 R41; benzot hi enyl
substi t ut edR4fi.t @ t0-eB Rl becuraensfeur dmy linsigpsnidentdy wietllecegl Ra4dm H

phthalimd-1-yl substihjuted_wth cR41; 41 n-Z=ylo tit &gg ith 0-3
R41; 2, 3-di hydro-1%H B 25y %gﬁgt Ft%]taecfhgu@’te’h 55 F&?ﬂ@ s ﬁm’
substituted w th-Qt0RAIG: -4t eflkxhydr eqdi rREI(FOYH:substituted with 0-3 R41;
and 20 tetrahydro-isoquinolinyl substituted with 0-3 R41; R3, at each
occurrence, is independently selected from H, nethyl, and ethyl; 25 Rda is
H or Cls4 agbdorridedR4bhés RE ial teromatdval 31kRa and R8biare éaken. g oget her
to form=0; 30 R5 is Hor Cl_4 alkyl; R6 is Hor Cl_4 alkyl; -69 WO
02/ 059127 REMWISOWhEB A ifl merthati-eerykyRS and R6 are taken together to
forma fused heterocyclic ring of formula: NN xHn wherein: 5 Xis -CH2-,
-0-, or -S; and
[12] In another embodiment, the present invention
provides a novel compound of Formula (I):
10
Rl is selected from
ethyl substituted with Z,
propyl substituted with Z,
butyl substituted with Z,
15 propenyl substituted with Z,
butenyl substituted with Z,
ethyl substituted with R2,
propyl substituted with R2,
butyl substituted with RZ?,
20 propenyl substituted with R2, and

butenyl substituted with RZ2;

Z is selected from H,

~-CH (OH) R2,

25 -ORZ,
—SR2,
—NR2R3,
-C(0)R2,
~C (O)NR2R3,

30 -NR3C (0)RZ,
-C(0O)OR2,
-S(0)R2,
-5 (0) 2RZ,
-S(0)2NR2R3, and -NR3S(0)3R2;

35
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nis 1, R7, R8, and R9, at each occurrence, are independently selected
fromH F, d, nmethyl, ethyl, nmethoxy, -CF3, 10 and -OCF3; R41l, at each
occurrencwp m@sdetdependent |y selected from H, F, d, Br, POH/USCHE#37N02, CN,
=0, methyl, ethyl, propyl, butyl, methoxy, and ethoxy; 15 R42, at each
occurrence, is independently selected fromH F, O, Br, OH CF3, SO02R45,
SR45, NR4G6RE7, aGR48chNOZCUrERnc=Q, isetihslbpeetihtw:lYpS@éybpedulfybm met hoxy,
and ethoxy; 20 %45i r’r%t,srmltu et h)&l 100RY lraz 0T butyl; R46, at each
occurrence, is in en ently se ecte&hfrom "met hyl, ethyl, propyl, and
butyl; 25 R47, atapeﬁaﬂylocs@&usrtammwl mut&nd@péndiéﬁtl y sel ected from H,

t hyl t hyl l. t | =0) NH( et hyl ),
TR O et hyl ) R e SRR i 208 Eheny) 20
-C(=0) G met hyl ) cy@LeB@at byl 1+Ge2d) (irethylp, RAIE(=0) (ethyl ), and

-C(=OH, R48, at each occ rre i S indepen tlLy.selected from -70 WO
02/ 059127 PCT/U§C¥f53§’§71y “%éttﬁ;}:lute& |t%(r¢3 Xl i -propyl, -

C( =0 NH(met hyl) cyc@cHARMK( %hlb)é'thtut@(d‘@)a%ﬁ@t—bylfiﬂ C( =0 (et hyl ),
-C(=O0 (methyl), -C(=0O.(ethyl), and - % [13] I n anot her enbodi nent,
the present inveNEiGH! SUEFtdEsteohuié @o@pé‘und of Formula (1): RL is

sel ected from jnqo1yl substituted with 0-3 R41;
10 indolinyl substituted with 0-3 R41;
benzimidazolyl substituted with 0-3 R%1;

benzotriazolyl substituted with 0-3 R41;
benzothienyl substituted with 0-3 R4%;
benzofuranyl substituted with 0-3 R41;

15 phthalimid-1-yl substituted with 0-3 R41;
inden-2-yl substituted with 0-3 R41;
2,3-dihydro-1H-inden-2-yl substituted with 0-3 R41;
indazolyl substituted with 0-3 R4%1;
tetrahydroquinolinyl substituted with 0-3 R41l; and

20 tetrahydro-isoquinolinyl substituted with 0-3 R41;

R3, at each occurrence, is independently selected from

H, methyl, and ethyl;
25 R%2 is H or Ci-4 alkyl;
R4b ig H;
alternatively, R%42 and R4P are taken together to form =0;
30

R> is H or Ci-4 alkyl;

R6 is H or Ci1-4 alkyl;

-69-



-(CH2) 3C(=0) (4-fl uoro-phenyl), -(CH2)3C(=0)(4-brono-phenyl),
-(CH2) 3C(=0O (4- et hyl -phenyl), -(CH2)3C(=0)(4-nethoxy-phenyl),

- ( CH2) 3C(w0)0eA59137 4- di chl or o- phenyl ) phenyl ), 15 PCT/US01/49374
- (CH2) 3C(=0) (3-net hyl -4-fl uoro- phenyl ),
- (CH2) 3C(=0) (2, 3-di net hoxy-phenyl), - (CH2) 3 C (=O (phenyl),

- (CH2) 3C( @)](t«ﬂa-r@hltow@—lp'heﬁig?l pnd Réo&@s@ekem(somthgr phehgtm, a2fused

- (CH2) 3C(=0) (4- I lim 30 (3, 4-difluoro-phenyl

- (CH2) 3C( =0) ( 2- ﬁ#??%rgffmﬁwugzogpﬁ(efﬁ?%}%g 20(42) 3C (=0) phenyt).
(4-fluoro-I1-naphthyl), -(CH2)3C(=0)(benzyl), 25 - 2) 3C(=0) (4-pyridyl),
- (CH2) 3C (=0) (3-pyridyl), - (CH) 3 CH (M) ,»(' ,\f‘hluoro - phenyl) , -
(CH2) 3CH (OH) (4 -pyridyl) , - (CH2) 3CH (OH) (

-(CH2) 3S(3-fl uoro-phenyl), - (CH) 3 S (4 - f I nro - phenyl)

-(CH2)3S(=0) (4-fluoro-phenyl), - (CH2) 3 S02 (3 - f luoro -phenyl) ,

- (CH2) 3S2( 4- f | wineaepgimenyl ), 35 - (CH2) 30(4-fl uoro-phenyl), -71 WD 02/ 059127
PCT/ US04/ 49374 2 hepyl 2 3- pyri dyl

_(CHR) 3%(4 pyr | 31(3-/I1)g_| bﬁ?(égz 6% é"ﬁ.é%'&ﬁ%) " (34)2) 30( 2- NH2- 5- F- pheny! ) ,
- (CH2) 30 (2 -NRHis 4;- phenyl) :

-di me thoxy-phenyl) ,

R7, R8, and R9, at each occurrence, are independently
selected from H, F, Cl, methyl, ethyl, methoxy, -CFj3,

10 and -OCFs3;

, at each occurrence, is independently selected from
H, F, Cl, Br, OH, CF3, NOy, CN, =0, methyl, ethyl,
propyl, butyl, methoxy, and ethoxy;

15
R42, at each occurrence, is independently selected from
H, F, Cl, Br, OH, CF3, SO3R%45, SR45, NR46R47, OR48, NO,,
CN, =0, methyl, ethyl, propyl, butyl, methoxy, and
ethoxy;
20
R45 is methyl, ethyl, propyl, or butyl;
R46, at each occurrence, is independently selected from H,
methyl, ethyl, propyl, and butyl;
25

R47, at each occurrence, is independently selected from
H, methyl, ethyl, n-propyl, i-propyl, n-butyl,
i-butyl, -C(=0)NH(methyl), -C(=O)NH(ethyl),
-S05 (methyl), -SOz(ethyl), -SO;(phenyl),
30 -C{=0)0(methyl),-C(=0)0O{(ethyl), -C(=0) (methyl),
-C(=0) (ethyl), and -C(=0)H

R48, at each occurrence, is independently selected from
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- (CH2) 30( 2- NH2- 3- F- phenyl ), - (CH2)30(2- NH2- 4- Cl1- phenyl),

-(CH2) 30( 2- NH2- 4- OH phenyl ), 10 - (CH2) 30( 2- NH2- 4- Br - phenyl ),

- (CH2) 30(wonpkia§e) Me- 4- F- phenyl ), - (CH2) 30( 2- NHC( =O) Me- plremyisp1/49374
-(CH2) 3NH( 4-fl uor o- phenyl ), -(CH2) 3N (nethyl) (4-fluoro-phenyl), 15
-(CH2) 3C02(ethyl ), -(CH2)3C(=0)N(net hyl) (et hoxy),

- (CH2) 3C( =0) NH( 4~ f 1phe » DN-ECHPYANHE2GPPYBhenyl ), - (CH2) 2NMeC

(=0) (phenyl) ., Qo) NaHRL2N ?OLQQEU)NQW%taQQW¥|)C(=0)6¢H%k

C(=0 (2
- f luoro -phenyl) , ro-p Cll}i%)ngM(eC%JO)

-Q:CHZ 2NHC(=0) (4-1 1 ug henyl), -

(4 - f luoro - pldmpP (ethydrpySNRO) LetRy4) di er&?sé-(ﬁﬁQﬁf&l y,and -
- (CH2) 2NMeC( =0) 2~#)ai.f | uor o- phenyl), - (CH2) 3 (3-indolyl) ,
-(CH2)3(1-nethyl-3-indolyl), -(CH2)3(1l-indolyl), -(CH2)3(1-indolinyl), 30
-(CH2) 3(1- benzi m dazolyl), -(CH2)3(1H 1, 2, 3-benzotriazol-1-yl),

-(CH2) 3(1H 1, 2, 31BénZat anarbler? eybpdimenEH2 Rl Hrés2nd- bearzatibazol - 1-yl ),

(GiD) a(3, B a0 (O quPer A £ FOrEBRo&Is) (a- 11 uoro- phenyl )
-(CH2) 2C(=O) NH(4-f | uor o- phenyl ), -CH2CH2( 3-i ndol yl),
Rl is selected from
10 - (CHy)3C(=0) (4-fluoro-phenyl),
- (CHy) 3C (=0)
- (CHp) 3C(=0)
-~ (CH2)3C(=0) (4-methoxy-phenyl),
- (CHy) 3C(=0)
15 —(CH2)3C(:O)(3—methy1—4—fluoro—phenyl),

(4-bromo-phenyl),
(4-methyl-phenyl),

(4-(3,4-dichloro-phenyl)phenyl),

- (CH3)3C(=0) (2, 3-dimethoxy-phenyl),

- (CH2)3C(=0) (phenyl),

-{CHy)3C(=0) (4-chloro-phenyl),

- (CHy)3C(=0) (3-methyl-phenyl),
20 - (CHy)3C(=0) (4-t-butyl-phenyl),
(
(

- (CHy)3C(=0) (3,4-difluoro-phenyl),
- (CH2)3C(=0) (2-methoxy-5-fluoro-phenyl),
- (CHy)3C(=0) (4-fluoro-1l-naphthyl),
- (CHy)3C(=0) (benzyl),
25 - (CH2)3C(=0) (4-pyridyl),
- (CH2) 3C(=0) (3-pyridyl),
- (CHy)3CH(OH) (4-fluoro-phenyl),
- (CH3)3CH(OH) {(4-pyridyl),
- (CH3)3CH(OH) (2, 3-dimethoxy-phenyl),
30 ~(CHy)3S(3-fluoro-phenyl),
- (CHy)3S(4-fluoro-phenyl),
- (CH3) 38 (=0) (4-fluoro-phenyl),
~(CHy)3S05 (3-fluoro-phenyl),
- (CH3)3802(4-fluoro-phenyl),
35 - (CHy)30(4-fluoro-phenyl),

~71-



5 -CH2CH2( 1- pht hal i m dyl ), - (CH2)4C(=0)N( et hyl ) ( et hoxy),
-(CH2) 4C02(ethyl), -(CH2)4C(=0) (phenyl), -(CH2)4(cycl ohexyl), 10
- (CH2) 3CHyplenydz2, - CH2CH2CH=C( phenyl )2, - CH2CH2CH=CMe(PéTRiSphraasyd ),
- (CH2) 3CH(4-fl uoro- phenyl)2 -CH2CH2CH=C(4-fIuoro-phenyl)2, 15 - (CH2) 2
(2, 3 -dihydro-lIHinden-2 - , -(CH2)3C(=0) (2- NH2- phenyl ),
- (CH2) 3C( =0O) (2(QH-3> lplmﬁyl ) - (CH2) 3C( =O) ( 2- NH2- 4- F- phenyl ),

- (CH2) 3C( = Q(Z(%i’a ) 20 - (CH2) 3C(=0) ( 2- NH2- 4- Ol - phenyl ) ,
- (CH2) 3C( =0) ( 2- pheny - (CH2) 3C(=0) ( 2- NH2- 4- Br - phenyi ),
_(CH2) 3( 1H- | neltidd )-8 (ll-pyri@@HD), 3( 5- F- 1H- i ndazol -3-yl), 25

CH2) 3( 7- F- 1H; ! 2)3(6-C - 1H i ndazol - 3- yl
ECH2§ 3%6 G o ieme iR g ek %?eny& CH)2) gC( -0) ( 2- hﬂw@zﬁheny%)

- (CH2) 3% 1- benz otHy )&y (2—WH) - 530 -phSHR)L3( 6- F- lH-! ndol - yI_)
(5)'3 (5 £ oSG SR RoBEEY  (GRIS(8 F 1 ol Sy1) 73
WO 02/ 059127 Pﬁﬁhﬁ%@&b4&@z43 -FLEHZNI(1S- F 1Hindol -3-yl), - (CH2) 3 (5 -
1 indol -3 - ?’cﬁ )30 (2-NH,-4~C1-phenyl) ,
-(CH3)30(2-NH;-4-OH-phenyl),
10 -(CHy)30(2-NH;-4-Br-phenvyl),
-{(CH3)30(2-NHC (=0)Me-4-F-phenyl) ,
-~ (CH3)30(2-NHC (=0)Me-phenyl) ,
- (CHy)3NH(4-fluoro-phenyl),
- (CHy) 3N (methyl) (4-fluoro-phenyl),
15 - (CH3)3CO3 (ethyl),
-(CH3)3C(=0)N(methyl) (methoxy),
-(CH3)3C(=0O)NH(4-fluoro-phenvyl),
- (CH2) 2NHC (=0) (phenyl) ,
- (CH2) 2NMeC (=0) (phenyl),
20 - (CHy) oNHC (=0) (2-fluoro-phenyl),
CHj ) oNMeC (=0) (2-fluoro-phenyl),
CHy) oNHC (=0) (4-fluoro-phenyl),
CHy) 2NMeC (=0) (4-fluoro-phenyl),
CHy)2NHC(=0) (2,4-difluoro-phenyl),

25 CHy) 2NMeC (=0) (2, 4-difluoro-phenyl),
Hy)3{(3-indolyl),
CH3)3(l-methyl-3-indolyl),
CHz)3(l-indolyl),
CH3)3(l-indolinyl),
30

CH2)3
CHy)3(1H-1,2,3-benzotriazol-2-yl),

all
= (
=
-
=
-(C
=

-
-(
- (

- 1H-1,2,3-benzotriazol-1-yl),
=

-(CHz) 2
-(CHz) 2(1H-1,2,3-benzotriazol-2-yl),

(

(

(

(
CHy)3(l-benzimidazolyl),

(

(

(1H-1,2,3-benzotriazol-1-yl),

(
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-(CH2) 3(9H purin-9-yl), -(CH2)3(7H purin-7-yl), 5
-(CH2) 3(6-F-1H i ndazol -3-yl), -(CH2)3C(=0)(2-NHSO2Me- 4- F- phenyl),
- ( CH2) 3C(w0)oeAsNRIC( =0) Me- 4- F- phenyl ), - (CH2) 3C (=0 (2PrcHHGo{/#3y4 Me
-phenyl) , -(CH2)3C(=0)(2- NHCO2Et - 4- F- phenyl ), 10
CH2) 3C(=0O) (2- NH NHEt - 4- F- phen CH2) 3C( =0) ( 2- NHCHO 4- F- phenyl
ECHZ% 3g(( oggz-@%a 3F%pﬁeﬁ9h¥drg %&ﬁ%s a:éﬂ-Q%wg(s 4)|(: phenyl ), Phenyt).

02 30(=0) (2-(e92Me=) CabSINLd - phan { 0) 208 OB, - (GH2) 2 C (M)
-(CH2)2CXN®)CX#©}@42€(pﬁéN§Iﬂ flu@ﬁbﬁp@éﬁk@)CX=O)(2-N®C>4-F-phenyI), 20
(o) 2 vy Loy phangr PR\ To N 07 55 F 0t oL N N N o
and -74 WO 02(050#2 71 PRRLLSDINA83YH, O DI |
- (CH3) 4C(=0)N{methyl) (methoxy) ,
- (CH3) 4CO3 (ethyl),
- (CHy) 4C (=0) (phenyl),
- (CH2) 4 (cyclohexyl),
10 - (CH2) 3CH(phenyl) 3,
-CH;CHCH=C (phenyl);,
—CH2CH2CH=CMe(4—F—phenyl),
- (CHy)3CH(4-fluoro-phenyl),,
-CH;CH2CH=C (4-fluoxro-phenyl) >,
15 -(CHz)9(2,3-dihydro-1H-inden-2-yl),
- (CH2)3C(=0) (2-NHz-phenyl),
} (2-NHy-5-F-phenyl),
- (CH3) 3C (=0) (2-NH3-4-F-phenyl),
) (2-NH;-3-F-phenyl),
20 - 0O) (2-NH;-4-Cl-phenyl),
- (CHy) 3C (=0) (2-NHz-4-OH-phenyl) ,
CH3)3C(=0) (2-NHy-4-Br-phenyl),
- (CHz)3(1lH-indazol-3-yl),
- (CH3)3(5-F-1H-indazol-3-yl),
25 -(CH3)3(7-F-1H-indazol-3-yl),
-(CHy)3(6-Cl-1H-indazol-3-yl),
- (CH2)3(6-Br-1H-indazol-3-y1l),
- (CH2)3C(=0) (2-NHMe-phenyl),
-(CHy)3(l-benzothien-3-vyl),
30 - (CHy)3(6-F~1H-indol-1-vy1),
- (CH2)3(5-F-1H-indol-1-vy1),
-(CH3)3(6-F-2,3-dihydro-1H-indol-1-yl),
-(CH3)3(5-F-2,3-dihydro-1H-indol-1-yl),
- (CH2)3(6-F-1H-indol-3-yl),
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N; and R4a is H 5 Rob is H alternatively, Rda and Rob are taken
together to form=0; R5 is H nethyl, ethyl, propyl, or butyl; 10 R6 is H,
met hyl , ewbyk/sqeopyl, or butyl; alternatively, R5 and R6pramashaksm
together to forma fused heterocyclic ring of fornula: X 15 n wherein: X
is -CH2-, -0-, or -S; and nis 1; 20 R7, R8, and R9, at each occurrence,
are independeﬂtclllifz)as(él-@ctléfdiﬁlld@rh ydrldgen, fluoro, chloro, brono, cyano,

met hyl , ethyl, | ol tyl, t-butyl, nitro, trifluoronethyl,
met hoxy, et hoxy,%@?&rg &)%133% {7 P1 Udr omet hoxy, phenyl . benzyl, HO(=0)-
met hyl C(=0) - , - 6Ty ;CCE pur ipr-Gpwl1C(,=0) - i sopropyl C(=0)-, n-butyl C(=0)-,
i sobut yl C(:O) cg%t i’l Cﬁé’?h tert butyl C(=0)-, phenylC(=0)-, 30 -75 WO
02/ 059127 PCTT USt34d57 -‘O) NH-, et hyl C( =O NH -, propyl C(=0) NH,

i sopropyl C(=Q) H,) 3r(6blnt-)1|HC(1ﬁ6)aNId-1 3i—§rQbutyI C(=O NH, secbutyl C(=0) NH,
tertbutyl ¢ O)NH- per(lji H) 5 nethyl a no ethylamno-
pr opyl am no-, ‘%‘Mrﬁdyl et Sr%Hﬁf‘f}rgnPHSny ? sobut yl ami no-,

secbut yl am no: (cud)gict Q@tmlzam}j@q_o pleenylraghRey:1)provi ded that two of

substituents R/, : d RO, are 10 |ndependently sel ected from hydrogen,
f1 uor o, ChlorDQCH2)3C( )(2 NHC (=0) Me-phenyl) ,
- (CHy)3C{=0) (2-NHCO3Et-4-F-phenyl),
10 - (CH3)3C(=0) (2-NHC (=0) NHEt-4-F-phenyl),
- (CHy)3C{=0) (2-NHCHO-4-F-phenyl),
- (CH2)3C(=0) (2-0OH-4-F-phenyl),
-{CHy)3C(=0) (2-MeS-4-F-phenyl),
- (CH3)3C(=0) (2-NHSOpMe-4-F-phenyl),
15 - (CH3) 2C (Me) COzMe,
)

- (CHy) 2C (Me CH(OH)(4—F—phenyl)2,
- (CHy) 2C (Me)CH(OH) (4-Cl-phenyl)
- (CHy) 2C (Me)C(=0) (4-F-phenyl),
- (CH3)2C (Me)C (=0) (2-MeO-4-F-phenyl),

)
)
20 - (CH3) 2C (Me)C (=0) (3-Me-4-F-phenyl),
-{CH;)2C(Me)C(=0) (2-Me-phenyl),
)

- {(CHy) oC (Me) C (=0)phenyl,

25

VN

P , , and
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brono, cyano, nethyl, ethyl, propyl, isopropyl, butyl, t-butyl, nitro,
trifluoronethyl, nethoxy, ethoxy, isopropoxy, and trifluoronethoxy. 15 In
an even fwpotokesoiapre preferred enbodi ment of the present PCausat/sosm are
conpounds of Fornmula (1) selected fromdisclosed Exanples 1-8. In a second
enbodi nent, the present invention provides 20 a pharmaceutical conposition
conprising a ¢ ”pégﬂ? Formula (1) and a pharmaceutically acceptable
carrier. In a ir odi nent, the present invention provides a nethod
for the treatnent—¥. al nervous system 25 di sorder conpri sing
adnministering to a host i @¥H of such treatnent a therapeutically
effective anount of a conpound of Fornula (I), or a pharmaceutically
acceptable salt thereof, wherein the conpound is a 5HT2a antagoni st or a
5HT2c agonifst.180Hin a preferred enbodi nent the conpound is a 5HT2a
antagoni st. In another preferred enbodi nent the conpound isa 5HT2c 35
agoni st. -7qup 02/ 059127 PCT/ US01/49374 In a nore preferred enbodi nent

t he pre%en@-ln%énﬁion provi des a nethod for the treatnent central nervous
system disorders including obesity, anxiety, depression, psychosis,

schi zophreni,a, sleep disorgers, sexual 5 disorders, mgraine, conditions
associ at ed MTEETEEENELYe Rpai andsBel AXHHGHISR, CogftF ifis thi iR ti%al

di sorders such as dysfunction of the gastrointestinal tract notility
conprising administering to a h?st in nged of such treatnent a

t her apeuti &al 1§ Bf f BEFY & afbl¥t - oPTIP¥onpB8tnBYtYdiof Fornula M In a

furtheropreferred enbodi nent the central nervous

R® is H, methyl, ethyl, propyl, or butyl;

alternatively, R® and R® are taken together to form a fused

;e*""'""w

heterocyclic ring of formula:

15
wherein:

X is -CHz-, -0-, or -S-; and

n is 1;

20 R7, R8, and R?, at each occurrence, are independently
selected from
hydrogen, fluoro, chloro, bromo, cyano, methyl, ethyl,
propyl, isopropyl, butyl, t-butyl, nitro,
trifluoromethyl, methoxy, ethoxy, isopropoxy,

25 trifluoromethoxy, phenyl, benzyl,

HC(=0)-, methylC(=0)-, ethylC(=0)-, propylC(=0)-,
isopropylC(=0)-, n-butylC(=0)-, isobutylC(=0)-,
secbutylC(=0)-, tertbutylC(=0)-, phenylC(=0)-,

30
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system di sorder conprises obesity. 15 In another further preferred

enbodi nent the central nervous system di sorder conprises schizophrenia. In
anot her fwptokesoipr ef erred enbodi nent the central nervousPsydatsemadrsor der
conprises depression. 20 In another further preferred enbodi ment the

central nervous system di sorder conprises anxiety. In a fourth enbodi nent
the present im&erylOFPHIT deathyE (a0 BIH conpoterél©f =FNHul a (1) or

phar maceut i cal apr SGFEPL D) 101 SAlA-hQEPEC Lhenee!, fosomseyid(ihpm@py. |In a
fifth enbodi ment_ t he gresent i nvention provides the use of novel conpounds

of Formula (I1§8RPUBOL Y iteut FeEFPYtRE et e RAMeRYHr P ¥t eof for the
manuf acture of a nedi canent for the treatnent of central nervous system
di sorders incl udi obesity, .anxi et depr essi on, psychosis .

Sch zophr ent e SHEE R or ey Tttty TP o bf YA RSO AR 29 ons
associ at ed w t hn-3mtcedmel ne- pai sybstogl ahiphobi sescbarndl grastes-oi nt est i nal

di sorders. -77 02/ 05 P 49374 DEFI NI TI ONS The conpounds
R gBaRRL P lany

herei n descri ave  as centers. Conpounds of the present
invention containing an asymetrically substituted atom may be isolated in

S5 optically Sé]%c%\YPdgcg.El’%ffe@vgo fof ’Eﬁbééi%&eﬂ‘@é | gKNQyn ia@# he atlL howto
prepare opti y active forms, such as by resol’utidn of racdeni ¢ forms or
by synthesis indgpopié¢naly ysekettied Sremthydrogaryr iblworaamhaometric

i somers of olgp&@lcpls,cg&,dqh@g}%{ppr@@?ﬁndp%}%ij ks SHLRAN B0 hepr esent 10
al I suc

in the conpounds described herein, an stabl'e i'soners "are
cont enpl at ed ¥ TPYHEL prekierR . | Huehtioremety hndrethems qRIdMSE¥ic i soners of

t he conmpounds; &ptdlsopf eS8l trifluoromethoxy.

15 In an even further more preferred embodiment of the
present invention, are compounds of Formula (I) selected

from disclosed Examples 1-8.

In a second embodiment, the present invention provides
20 a pharmaceutical composition comprising a compound of

Formula (I) and a pharmaceutically acceptable carrier.

In a third embodiment, the present invention provides
a method for the treatment a central nervous system
25 disorder comprising administering to a host in need of such
treatment a therapeutically effective amount of a compound
of Formula (I), or a pharmaceutically acceptable salt
thereof, wherein the compound is a 5HT2a antagonist or a
SHT2c agonist.
30
In a preferred embodiment the compound is a S5HT2a

antagonist.

In another preferred embodiment the compound isa S5HT2c¢

35 agonist.
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invention are described and may be isolated as a m xture of isonmers or as
separated isoneric fornms. Al chiral, 15 diastereoneric, racemc forns and
al | geonmewpioe/osmeneric forns of a structure are intendedpcanisesssvhe
specific stereochem stry or isoneric formis specifically indicated. The
term"substituted," as used herein, neans that any one or nore hydrogens
on the deS|gnatéa at@@rﬁsprééﬁéééé eobeidiments éhecPrefentonveatiingi cat ed

group, pro%&@%thegab meRBodesbanahed cakaihenRoceRk ral seeYols B9ktexceeded,
and that the substitution.results.in a stable co ound.. When a

subst i t uenflEQTREES rcduding) obegRdfyY2 RPHLEG¥ns IGRTERELICRr om are repl aced.
25 \When anpsy@hb@tilse cehdzoPBreRid, B‘iéepRéllsoBéaretcS)exancurs mor e than
one ti a édconstltuent or for gula a_conpo ts ﬁ anition at
each octur PeRCESFES i AdEpanti&nt 8P FF%OBEfFﬁFPféﬁ SEFyCSP grtc
occurrencepaimhuspcfial pkabphe, ahdaggsomplnSeshmnaltdlberéabstbnuhed 30
with 0-2 I r Qup y iL.onall u u 1 Lfh up to two
R2 groupsRéﬁdgﬁgggﬁégggﬁ §gc&g?e ggEkggﬂgg g?ﬁgg %g%eh E¥§§fron1the
def i ni ti oncofipR2sinbsedmivdstienangohns efhgabsﬂhtnend50§nan9h vari abl es are

per m ssi bl ¢, aokyoht éUEHeEQBQhEQEhQ@§ E?%%Eklb@ akabhe 32 somBpYpdaa Wen a

bond to a substituent is shown to cross a connecti ng two atons in a
ring, thencfuErraubstilfdent may -78 WO 02/ 059127 PCT/ US01/ 49374 be bonded
to any atomon the ring. Wien a substituent is |isted without indicating

the atom via which s%ch substitgent is b ed to tBe rest of the conpound
of a given fordf & TBRERSEUPR® 85§Fﬁt8@ ﬁ@?nﬁet GndERTYRA BRYVOBSatomin
such subst ki/deah. dCeokiisat congprokesubbbktiugnts and/ or variables are

perm ssible only if such conbinations result in stable conpounds.
15 In another further preferred embodiment the central

nervous system disorder comprises schizophrenia.

In another further preferred embodiment the central
nervous system disorder comprises depression.
20
In another further preferred embodiment the central

nervous system disorder comprises anxiety.

In a fourth embodiment the present invention provides
25 novel compounds of Formula (I) or pharmaceutically

acceptable salt forms thereof for use in therapy.

In a fifth embodiment the present invention provides

the use of novel compounds of Formula (I) or

30 pharmaceutically acceptable salt forms thereof for the
manufacture of a medicament for the treatment of central
nervous system disorders including obesity, anxiety,
depression, psychosis, schizophrenia, sleep disorders,
sexual disorders, migraine, conditions associated with

35 cephalic pain, social phobias, and gastrointestinal

disorders.
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As used herein, "alkyl" or "alkylene" is intended to include both branched
and straight-chain saturated 10 aliphatic hydrocarbon groups having the
speci f i edwouwndogai2of carbon atons; for exanple, "Cl-C6 al legir/usor/493¢CL - 6

al kyl" denotes alkyl having 1 to 6 carbon atons. Exanples of al kyl
I nclude, but are not limted to, nethyl, ethyl, n-propyl, i-propyl,
n-butyl, i-butyl, sec-butyl, t-butyPEFIRIRIGONAty| n-hexyl, 2-nethyl butyl,

2- et hyl pentyl, ne tbuboukas . h&@ﬁsmwﬁw&d Havet dy{Reat ¥l e
"Al kenyl " or " aI kenyl ene” is_i n(tagn ed to include %%drocar bon chai ns of
n

either a stFeREPEsS or PPERRHRYS FRYUPERTORC MY FOE 1 PR SpREd ¥ 80 Rftber of

car bon aton@syma@tfpcﬁapxﬁn@mles ' {Pubedl kst | may and DHE1 O edOL € unsaturat ed
car bon- car bon

tabl e t t h
Eanpl ¢ of SEFREMGTY | HETHER, TDUrSErE AofonS i 1ha 1. Wel v 12 ienyi
2- propenyl , a2t budwenyd , pﬁepmeeagt;calmmwe Borment sunylh , a<l- ]qmentenyl
2-h I - 4
2-noxenyl | FeadBiPESEL A AREE Mo o R R PR 1o
i ncl ude hy@¢©@@¢b@hanhammsm@#etnah%r aMany adepretridraswheds of
confi gurat | gfee 118yl N NFoSPECT btk NURET LIl LAEDURR! LIBo 1D fiisGrADI €

"C2-6 al kynyl", one or nore carbon-carbon triple bonds whic may occur
in any 1t abie 'fd%ﬁrﬁOIQH’Q}H@fi$ reesehibred Rekdins Eé@%yﬂﬂr sytlypsEaRle but ynyl
pentynyl, D@dxﬁ(@fy’é apd é&etémﬂ@at &/ﬁﬂm@wyﬁ edént nire&@le@hé@ | ned d1dgha

sat ur at ed r| n qgr s, having th ecified n of car bon atoms For
exanpl e, " BAFKYT L 2hDt B s a%OIE%‘Frb%? o‘b{ll he Bresifit yi
cycl opent yI 1m®én@:y@d1 odex Ydle s e ¥ Do D maowzae P(Ed 12804d 4a9§7aﬂ mi':&hkleé(}ti'f or

"al kyl oxy" represents an al kgragrgupsggexdieg |£10exdm abovlgli/vl t .lgakie I ndi cat ed

number of chT % 2tOhs?° SCP ©

15 diastereomeric, racemic forms and all geometric isomeric
forms of a structure are intended, unless the specific
stereochemistry or isomeric form is specifically indicated.

The term "substituted," as used herein, means that any
one or more hydrogens on the designated atom is replaced

20 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 compound. When a
substituent is keto (i.e., =0), then 2 hydrogens on the
atom are replaced.

25 When any variable (e.g. R2, R1l, R33, R41l, R42 etc.)
occurs more than one time in any constituent or formula for
a compound, its definition at each occurrence is
independent of its definition at every other occurrence.
Thus, for example, if a group is shown to be substituted

30 with 0-2 R2, then said group may optionally be substituted
with up to two R2? groups and R2 at each occurrence is
selected independently from the definition of R2. Also,
combinations of substituents and/or variables are
permissible only if such combinations result in stable

35 compounds .

When a bond to a substituent is shown to cross a bond

connecting two atoms in a ring, then such substituent may
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attached through an oxygen bridge. Exanples of al koxy include, but are not
limted to, nethoxy, ethoxy, 5 n-propoxy, i-propoxy, n-butoxy, s-butoxy,

t - but oxy, worm2psatoxy, and s-pentoxy. Simlarly, "al kylthi @CTiEso1/48ps esent s
an al kyl group as defined above with the indicated nunber of carbon atons
attached through a sul pher bridge. 10 "Halo" or "hal ogen" as used herein
refers to feudrmdedHioREY HteFD Cratdd gdad -andeo@ntsersdituesituded to

represent aiyrld wite@id elal celtanged e edioas vauc vmsh hlcer i de, bromi de,
hydr oxi de, acetate, squa&F and the_ Ilike. 15 Fgloalkyl" IS |ntended to

i ncl ude botSHASTAFIRF dfd Pondes gt thaimessadr &h@dr ocar bon
groupﬁ ha\giin%ri T rsRac, fiteiérflg\l)tlvmvﬁf simfbs(tdm@mtamsteswmﬁde‘ddez a\r&%;] 1 or
nore hal oge ar_ exa v+
Exanpleé Fﬂﬁ’ A K’AC ﬁﬂQT & FUSEY. 209%”?1H851Inﬁitgd%H?SH%f¥¥%ﬁronethyl
trichloronethkg-v@mmaﬁmasmanalgdnmq@sntﬂﬁhb@ﬂqeuﬁybpch,Zoﬁbumathonsoethyl
heptafluorg%(ﬁ¥g,lnlyi%yﬁgq&gbg&%%gpyl As used herein, "carbocycle" is

i ntended t o nean any menber ed monocyclic or bicyclic or 7-
to 25 13-nmenbered Usiesy dlereiay, t'eildydl'i ©r dmlkoflemsi’ch smiytisadesator at ed,

partially ‘i@x%ﬁlweatb%fih QJrafi’{c‘?Pé&J lhd @@Q&'g?&—%%a%&hcga%&%‘?@&c' es incl ude,
but are not Iimted t cycl opropyl, % I"obut yI , yclopegé%l cyclohexyl
cycl oh&dt yIal igdabesst %ydr@mr&?& Frours BayiEide Féieo SOLSHE 1 umber of

[ 4. 3. 0] bi cy&gppnanend;4 tbr0ldnaayaleodecane (derpl i npr "ci-¢ alkyl”
[ 2. 2. 2] bi cycl ooctane, fluorenyl, phenyl, naphthyl, indanyl, adamantyl, or

tetrahydroﬁ%ﬁﬁﬁﬁ?la@$§ﬂr§PWHF9'AstGS CREPON 2 LORE teﬁﬁ@“ﬁé@ér@@ycle" or
"het er ocyclaiGyli Ahc1de’, heher @cﬂéclnloct flllﬂﬁt%HStt%m me%h?yi i @tte@ded to mean a

stable o to Toasmosred monocyollc g Dioyehic or 17,49, 14 fryber ed
15 n-pentyl, n-hexyl, 2—methylbutyl, 2-methylpentyl, 2-
ethylbutyl, 3-methylpentyl, and 4-methylpentyl.

"Alkenyl" or “alkenylene” is intended to include
hydrocarbon chains of either a straight or branched
configuration having the specified number of carbon atoms,

20 for example "Cy-g alkenyl", and one or more unsaturated
carbon-carbon bonds which may occur in any stable point
along the chain. Examples of alkenyl include, but are not
limited to, ethenyl, l-propenyl, 2-propenyl, 2-butenyl, 3-
butenyl, 2-pentenyl, 3, pentenyl, 4-pentenyl, 2-hexenyl, 3-

25 hexenyl, 4-hexenyl, 5-hexenyl, 2-methyl-2-propenyl, 4-
methyl-3-pentenyl, and the like.

"Alkynyl" or “alkynylene” is intended to include
hydrocarbon chains of either a straight or branched
configuration, having the specified number of carbon atoms,

30 for example "Cy-¢g alkynyl", and one or more carbon-carbon
triple bonds which may occur in any stable point along the
chain, such as ethynyl, propynyl, butynyl, pentynyl,
hexynyl and the like.

"Cycloalkyl" is intended to include saturated ring

35 groups, having the specified number of carbon atoms. For
example, "C3-Cg cycloalkyl" denotes such as cyclopropyl,
cyclobutyl, cyclopentyl, or cyclohexyl.
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which is saturated partially unsaturated or unsaturated -80 WD 02/059127
PCT/ US01/ 49374 (aromatic), and which consists of carbon atons and 1, 2, 3
or 4 het ewoatosE21 ndependently sel ected fromthe group comsratsongsef N, O
and S and including any bicyclic group in which any of the above-defined
heterocyclic rings is 5 fused to a benzene ring. The njtrogen and sul fur
het er oat ons may optkewal | 9F bea by Hpxel. rapeesatlet Y cd 1YL r9¥uPeds be
attached togétsne@NEBHYe WOt ehe ANINEL EEQAh@TIDeOT o £ A DABoR HFBMAI Ch
results in a_st blg structure. The heteroc cli%ﬁrlinigs descrj bed herein may
be substituREEEORSIOCREPEIN 3P THVESRi PF UIEH- atTATR S hHeP T RHFP g conpound
is stable.ihélspeci bucarty mot ellimbradttoganetimotne etiedeypcycl e may

optionaldy be 9uaterni zed. It is I;l)[eferred t]Qa,E when_t.he total nunber of S

and 0 atons’ i A TReY het P oL %’ XcRet M FHRA Phese” Het &P 4t ons are not
15 adj acentntpenbhexyanodh@rs-peéentexyr ef @imetathat tdbkybtlalo” nisber of S and

0 atoms in e BELOLocys! £1k5n LoDl S LhaRinda SAUD! S5 @1 ot er ocycl es

include, but are not limte i ndazol e, 2-pyrrolidonyl,

2H, 6H 1, 5, 2ipdi¢rbed nymbep oD HEgyben | Ftong Ht triigd  thrgligera dompher

4aH car bazohgj g4t qui nol i zi nyl, 6H 1, 2, 5-thi adi azi nyl, acridinyl,

azoci nyl, benzim dazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl,
benzoxa®ol yl, ben2dkazdP¥ nyralogRmztd§ 2pY | DRy 15¢E8%7 y§o fluoro,

benét et[af%?iiif@ ]ﬁ@cﬁlﬂcib,sf&(@%ddch%; ]Qem: %lﬁh@@l@id‘i‘? ikﬁﬂzééﬂ dan'.al onyl,

car bazol yl , _4aH-carbazo -carbol i , .chroman . chronenyl

Cinnol i nyl | FHRESROAT 6ol nylooa B Bt ICHSBaRH (1RSI Ty IS uch ad

di hydr of ur of 21 Gr Iji¢ etvadytdof unadyoxide argdetdtte azanytate maaz addhai nyl ,

i m dazol i ny O imdazolyl, imdazol opyridinyl, 1Hindazolyl, indolenyl,
i ndol i nyl, Tndolizinyl, indolyl, isatinoyl,
15 "Haloalkyl" is intended to include both branched and

straight-chain saturated aliphatic hydrocarbon groups
having the specified number of carbon atoms, substituted
with 1 or more halogen (for example -CyF, where v = 1 to 3
and w = 1 to (2v+1l)). Examples of halocalkyl include, but
20 are not limited to, trifluoromethyl, trichloromethyl,
pentafluoroethyl, pentachloroethyl, 2,2,2-trifluoroethyl,
heptafluoropropyl, and heptachloropropyl.
As used herein, "carbocycle" is intended to mean any
stable 3- to 7-membered monocyclic or bicyclic or 7- to
25 13-membered bicyclic or tricyclic, any of which may be
saturated, partially unsaturated, or aromatic. Examples of
such carbocycles include, but are not limited to,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, adamantyl, cyclooctyl, [3.3.0]lbicyclooctane,
30 [4.3.0)bicyclononane, [4.4.0]bicyclodecane (decalin),
[2.2.2]bicyclooctane, fluorenyl, phenyl, naphthyl, indanyl,
adamantyl, or tetrahydronaphthyl (tetralin).
As used herein, the term "heterocycle" or
“heterocyclic ring” or "heterocyclic ring system" is
35 intended to mean a stable 5- to 7- membered monocyclic or
bicyclic or 7- to l4-membered bicyclic heterocyclic ring

which is saturated partially unsaturated or unsaturated
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| sobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl, isoindolyl,

I soqui nolinyl, isothiazolyl, isothiazolopyridinyl, isoxazolyl,

| soxazol opproeadsary? , 35 norphol i nyl, naphthyridinyl, octahpdraissoesisol inyl,
oxadi azol yl, 1,2, 3-oxadi azolyl, 1,2, 4-oxadiazolyl, 1,2,5-oxadiazolyl,

1, 3, 4- oxadlazolyl oxazol i di ny I -81 WD 02/ 059127 PCT/USOl/49374

oxazol yl , okaremabie! diagd, WWOcpqumspe@f RS  atems ravest vl , 3

phenant hri dayk h@&@f@&%mglimépeM&Q@I agd 1Wdted pﬂecs}w&mlgroup
phenot hi azi nyl , phenoxathlln @henoxa2|nyl $hthaI%§Jnyl pi per azi nyl,
b and

pi peri di nyl COBTEY F HRAYPL ¥ 6 HAOUBUr i nyl |
pyranyl,  pys adh iy, ar}i)yl’@zotthéilla{b@ve-m/éﬁiﬂéd rtyétemcfﬁzpicopwn@h myd ,

pyrazol ri dazin ri dooxazol yridoi m dazo rldothlazole
pyri di nél %? a'f %yk?? %yﬁﬁlngpye}ﬂl?ﬁolr&f%? rby?ﬁ‘%l%‘f&/ﬁy pyrrol yl,

qU|nazol|nymetéfbammmmﬂmmylQp@&émﬁﬂlyﬂbelwwddlzpﬂiunaﬂerhétexpnynkﬂddinyI,

car bol i nyl ' i L.ay.

t et rahydroqwr?é) r@%dﬂ;g #%]@%dttﬁ 3\!‘%3;'5%? 1&%’31&5‘,[ tfaacﬁ%z%?tﬁx;oatom

1, 2, 4- t hi adbazedypon laoB-winicllizewl s i, 8, dtalhladiazotiure t hi®m hrenyl

thi azol yl, a%éoT é&f@il P@%Fir??é%eséﬂk?é&"hef&&%;}"@éoé%stléﬂé‘é‘%azo' Y'

thlen0|n1d ophe triazinyl 1,2,3-triazolyl, 1 4-triazolyl,
1, 2, 5- &0; az@ﬁlpbon Qr 30121 ‘%rIFJatzlifP%ﬁFn aHrom Xt HemyTes P teing reamaing deycl es

i ncl ude, b%t%ﬁenmlf'é@é@ﬂfi&lwrﬂ&i&y' 1af&it%%en2ﬂ1tﬂh@ny| pyrrolyl,

pyrazol yl razinyl erazin dazol IyI ben2|n1 azol
1H—|ndazoly$)‘g ?CW | OP X H&Eﬁ%ﬁ%ﬁ%ﬁlyl
oxi ndol ylI , ﬂw&amoltmlto&whmm]@emlcyﬁ S tha'[dlcsdﬁbxﬁsqurylthe i sati noyl,

| soxazol 0P oLyl soiplazgl apyry A e R I SN T Pt ef erred 5
to 6 mdfberadjacent to one another. It is preferred that the total
number of S and O atoms in the heterocycle is not more than
1.
Examples of heterocycles include, but are not limited
to, 1H-indazole, 2-pyrrolidonyl, 2H,6H-1,5,2-dithiazinyl,

20 2H-pyrrolyl, 3H-indolyl, 4-piperidonyl, 4aH-carbazole,
4H-quinolizinyl, 6H-1,2,5-thiadiazinyl, acridinyl,
azocinyl, benzimidazolyl, benzofuranyl, benzothiofuranyl,
benzothiophenyl, benzoxazolyl, benzoxazolinyl,
benzthiazolyl, benztriazolyl, benztetrazolyl,

25 Dbenzisoxazolyl, benzisothiazolyl, benzimidazalonyl,
carbazolyl, 4aH-carbazolyl, b-carbolinyl, chromanyl,
chromenyl, cinnolinyl, decahydroquinolinyl,
2H,6H-1,5,2-dithiazinyl, dihydrofuro[2,3-b]tetrahydrofuran,
furanyl, furazanyl, imidazolidinyl, imidazolinyl,

30 imidazolyl, imidazolopyridinyl, l1H-indazolyl, indolenyl,
indolinyl, indolizinyl, indolyl, isatinoyl,
isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl,
isoindolyl, isoquinolinyl, isothiazolyl,
isothiazolopyridinyl, isoxazolyl, isoxazolopyridinyl,

35 morpholinyl, naphthyridinyl, octahydroisoquinolinyl,
oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl,
1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl,
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het erocycl es include, but are not limted to, pyridinyl, furanyl, thienyl,
pyrrolyl, pyrazolyl, pyrazinyl, piperazinyl, imdazolyl, and oxazolidinyl.
Al so i nclwoadin3gz2are fused ring and spiro conmpounds cont aiPQITIEp01/#9304
exanpl e, the above heterocycles. As used herein, the term"bicyclic
heterocyclic ring systent is intended to nean a stable 9- to 10-nenbered
bi cycl i c hewrezedydl i xpized oPyrFednylonrrpsodalinyvipesinddin®Ri2R13, which is

partially %&gabgn§ﬁedp9@naﬁ%ﬁ&qeah CRERRRERhe b 1aRd , WBheha¢ensh al/3 , of
carbon atons, a nitrogen i or 2 additional heteroatons

i ndependenPPgnaganyd, O?PG@QEg?aPGTN@SOPP2§§¥2th§éF¥&teH POFPERBYSr oup

consi sti ngpdthtla@iand, Splﬁb&azaﬂgﬂtlQﬂﬁbrmdhhggenpméridhhyﬂ het er oat ons
may opt%onally b d zed Th hﬁﬁero ng is.attached to.its
oS B RE RSP e PaBEh Laraer DERE THBY” NS AR 1A BYEBPYE wai ch
resul ts i npgratdhlé, spyma&oﬂedlﬁyé heyenaoyihiyd, pymgsodepgriliédyherei n may
be substit s [ h | conpound

| H7d-80,9% BOR:Ab-00,3  BliAGRNFLOM I bl BRciRIULLLAG comP

is stable. rogen erocyc
OptionalIypbeldaaheﬁﬁpi@d pyrldsnwﬂefpyredYﬂhapywh@ndnhyllo t ot al nunber of

S 2nd 0, 2 iFBrbn e et grocyel fyaxceodsctyl t BEAnheseRhat er oat oms are not

adj acent to0~“one anot referr the total number of S and 0
atons 1 tﬁ@lnﬁéﬂéwéeyéﬁéqPénﬁéﬂZﬁﬁwé tﬁahnyxaihéYﬂerﬁplapé}éﬁpeyl

het er ocycl kg rbbnangyst est rbsyrbendadylo E@t@aﬁ?@%@&s@ﬁuﬁh@llﬁ§lterm
"heterocyclic rlnngys tem Preferrﬁd exarrBI]r1a of ,.a 9- to 10- nenbered

bi cyclic h&EEEFBRYEFPEULPR] 18yt effiale 2ban é?&F?V 'benzi ni dazol i nyl ,
benzoxazol ilnyl, 3 -tHibgdeebenat hiazokykhidahydoagioxabensthhazalykolyl,

ben SOzl Y cRSARISRIOLY! nisBAebi Ly ndpli il B0, | solndol

15 thlazolopyrldlnyl thienyl, thienothiazolyl,
thienooxazolyl, thiencimidazolyl, thiophenyl, triazinyl,
1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl,
1,3,4-triazolyl, and xanthenyl. Preferred heterocycles
include, but are not limited to, pyridinyl, furanyl,

20 thienyl, pyrrolyl, pyrazolyl, pyrazinyl, piperazinyl,
imidazolyl, indolyl, benzimidazolyl, 1lH-indazolyl,
oxazolidinyl, benzotriazolyl, benzisoxazolyl, benzoxazolyl,
oxindolyl, benzoxazolinyl, benzthiazolyl, benzisothiazolyl,
isatinoyl, isoxazolopyridinyl, isothiazolopyridinyl,

25 thiazolopyridinyl, oxazolopyridinyl, imidazolopyridinyl,
and pyrazolopyridinyl. Preferred 5 to 6 membered
heterocycles include, but are not limited to, pyridinyl,
furanyl, thienyl, pyrrolyl, pyrazolyl, pyrazinyl,
piperazinyl, imidazolyl, and oxazolidinyl. Also included

30 are fused ring and spiro compounds containing, for example,
the above heterocycles.

As used herein, the term “bicyclic heterocyclic ring
system” is intended to mean a stable 9- to 10-membered
bicyclic heterocyclic ring formed from the substituent

35 NR12R13, which is partially unsaturated or unsaturated
(aromatic), and which consists of carbon atoms, a nitrogen

atom, and 1 or 2 additional heteroatoms independently
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Additionally, a subclass of preferred heterocycles are heterocycles which
function as an isostere of a cyclic but 25 non-heterocyclic substitutent
such as -wb22@§1) - phenyl . Preferred exanpl es of such het ecoagol/es74 ncl ude,
but are not limted to, benzim dazolyl, benzofuranyl, benzothiophenyl,
benzoxazol yl, benzthi azolyl, benzisoxazolyl, furanyl, imdazolinyl,

1H i ndazol y$elsoceddbromythe | grepuriotomgd stinp e M i fydnd oxazdlhg |

pi peri di nyl,q@ye BEALY Ini tHEd&h Nok » s YL Kl E o a B GhdPYdpt 1 St PP v
t hi ophenyl, and 1,2,3-triazolyl. As used herein, the term™aryl",

aromatic re¥Fbdkzed| s ThE divfeRF QY Slekth BH Grotrat f e Rt 5P cbirt é?%‘%{:fl%i X to

35 ten car b@%@é%’tﬁé’%%ﬂ}?rﬁlﬂam Ry# | hdydrAnsl ey hbng TR phrase
"pharmaceutically "acceptable" is enployed herein to refer to those

conpoun@s, Wt iEeIUltBI WG CHIFA BP0/ 4937 L RIS ti%ns, and/ or
dosage f or neind Cdie Sd:EibaMd thd e i @nays Gep esdds St dresh ced rpord BN a
suitable for,use in contact with the tissues of $uman bagki)ﬂgs af ani mal s
wi t hout exc%’s%‘?%el?o%?ﬁ‘tjsf §he i TSRY O A SERIEG eSS orl ot her

probl em or swepi f e 1o, neosdens WAt gt hira thedsonatdeydbneidyt / ri sk
ratio. As used. herein,, "pharmaceusical ly ac | §,s" efer_.to
derivati veso%?l?rh%ﬂd\{ sk(): 0 eadt%onrrlpéoeu&nds %elrsg%g}%a%exer%gr el'r%t c‘“l;)hrrgpnoutnae S

nmodi fi 48 bytotekl ngureleed of Heawed Salatond iherlenfhe tzogyeke gfxceeds 1,

D . . & |
phar maceut | Gal Ve ACEEM ARl SAS addiGldiiSa Pilledt! & 0Und 1dUdiatkd O, 4Y neral

or organic acid asi ¢ residues suCh as am nes; or organic

a
salts of aciglirrefarmrdsthaeths trdpbduiken@isS anfd @ retons ket the

phar maceut ixal Yo AFCRPt BP0 B Ahdfe [ tHdHdE. thee 1RmPNVeIEy @Al  non-t oxi ¢
salts or the quaternary ammoni um salts of trrgde arent conpaqund for% for
exanpl e, fridheTRAYELNG & T HbrHEH ¥ orl Srigh iR PERA et

15 term “heterocyclic ring system”. Preferred examples of a 9-
to 10- membered bicyclic heterocyclic ring system are
benzimidazolyl, benzimidazolinyl, benzoxazolinyl,
dihydrobenzthiazolyl, dihydrodioxobenzthiazolyl,
benzisoxazolinyl, 1H-indazolyl, indolyl, indolinyl,

20 1isoindolinyl, tetrahydro-isoquinolinyl, tetrahydro-

quinolinyl, and benzotriazolyl.

Additionally, a subclass of preferred heterocycles are
heterocycles which function as an isostere of a cyclic but

25 non-heterocyclic substitutent such as -CH;-C(=0)-phenyl.
Preferred examples of such heterocycles include, but are
not limited to, benzimidazolyl, benzofuranyl,
benzothiophenyl, benzoxazolyl, benzthiazolyl,
benzisoxazolyl, furanyl, imidazolinyl, lH-indazolyl,

30 indolinyl, isoindolinyl, isoquinolinyl, oxazolyl,
piperidinyl, pyrazinyl, pyridinyl, pyrimidinyl, quinolinyl,
thiazolyl, thiophenyl, and 1,2,3-triazolyl.

As used herein, the term “aryl”, or aromatic residue,
is intended to mean an aromatic moiety containing six to

35 ten carbon atoms, such as phenyl, pyridinyl and naphthyl.

The phrase "pharmaceutically acceptable" is employed

herein to refer to those compounds, materials,
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conventional non-toxic salts include those derived from inorganic acids
such as hydrochloric, hydrobromc, 20 sulfuric, sulfamc, phosphoric,
nitric amaotobesdizke; and the salts prepared from organi c pacie1/$23ch as
acetic, propionic, succinic, glycolic, stearic, lactic, malic, tartaric,
citric, ascorbic, panoic, maleic, hydroxymaleic, phenylacetic, glutamc,
benzoi c, s&cmePsicions f and/ica, dopige feamsx yheRfPor& e f Wikdhiig the

tol uenesul feRie, o rMluARE feldieailc j righrne ,distllbenieC £ 09X aldeC inl set hioni c,
and the like. The pharnmaceutical 'y acceptable . salts of the present

i nvention CRRTEELsytResNLeFiFSoRSt RE bAFER PEIRFSURTFWRPARMALS0 contains a
basi ¢ or agii@heutDieicesky veorsaitienal icheratdbnretniedsgicerespbhnge,such
salts can be prgpared gﬁ reactin%g t.he f.ree acid or ba%g forgF of these
compounds Wt K CBELs PECEREBNEEr COTRIGTAT LGP + K RSPrEpA &t ¥ 45458 or acid in
wat er or | mreasoanpdr beselfuiéntris@r ratia.m xture of the two; 35 generally,

nonaqueous ”Edi%s'hﬁgd?h@ i ?th§5a§§%%%h%ic %Hgaggke Eﬁ%ﬁ%?@%ﬂ%%w or
acetonitrile are pre er_re . I'st 0} sqltabe alts re roun |_n
Reni ngt on' geflear kecderilvalt ivgs wh 208952 20RPEY uSorra9dss wheieancahe 17t h

ed., Mack nghh%hb%%pgﬁﬁﬂa@%’mE@EEQQd Bé’ma%%%é’g@id1%¥8ba%gesgh§%gosure of

whi ch is hereby incorporated reference. "Prodrugs” are intended to
i ncl udk0 anfFheaegifent Eyanp lgsn@dd PEarrpees tisprdhyr eregpsatde geditse parent

drug accorgingde bRkmika obk NAmiirea Weenmsuehapr ogr vetglahicadeiiai st ered
to a mammal i an sub ﬁFt" Prodrugs of a., compouynd of Egr | a (I% are prepared
by nodi fyi 5§LtFuRct PERAC §ESIRSSSr S¥ERt 2Fn HBESHnBotAd L R sIEA2R Gay 10
t hat the nediltiscatfi arsdake rekeédved, seichhes icarbeottyilne amddispubati @heor in

vivo. Lo theygar eny, Commonnd. uadiigs o aguds comreundacilalormyl a (1)

15 conventional non-toxic salts or the quaternary ammonium
salts of the parent compound formed, for example, from
non-toxic inorganic or organic acids. For example, such
conventional non-toxic salts include those derived from
inorganic acids such as hydrochloric, hydrobromic,

20 sulfuric, sulfamic, phosphoric, nitric and the like; and
the salts prepared from organic acids such as acetic,
propionic, succinic, glycolic, stearic, lactic, malic,
tartaric, citric, ascorbic, pamoic, maleic, hydroxymaleic,
phenylacetic, glutamic, benzoic, salicylic, sulfanilic,

25 2-acetoxybenzoic, fumaric, toluenesulfonic,
methanesulfonic, ethane disulfonic, oxalic, isethionic, and
the like.

The pharmaceutically acceptable salts of the present
invention can be synthesized from the parent compound which

30 contains a basic or acidic moiety by conventional chemical
methods. Generally, such salts can be prepared by reacting
the free acid or base forms of these 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;

35 generally, nonagqueous media like ether, ethyl acetate,
ethanol, isopropanol, or acetonitrile are preferred. Lists

of suitable salts are found in Remington’s Pharmaceutical
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or sulfhydryl group is bonded to any group that, when the prodrug or
conpound of fornmula (1) is admnistered to a 15 mammal i an subj ect, cl eaves
to form awbDreeshydroxyl, free amno, or free sul fhydryl @COUS$01/49374
respectively. Exanples of prodrugs include, but are not limted to,
acetate, formate and benzoate derivatives of alcohol and am ne functional
groups in 9¢e earsigsourd$ hodror Marck EublighdnohEorpray 2Gasseahl #A¢onmpound”
and "stabl g oglsr Ugt Ur @213 € teaat sk oshifdl 63t §hd chonROMRG YAt i s
sufficiently robust to survive isolation to a useful degrée of purity from
a reacti on IIFRFPErategn &Y SEFEFERLEn into an efficaci ous therapeutic
agent. 25 SYNTHEsderuaﬁwougbouhtbhaeaetalh&cahdbhenynwenhu@ntlyhe

foll owi ng .ab vi ations ar th th |l owi_n s. Reagents:
50 MOPER PRS0 GRF ORREE 2B e g rd o2 BPBAR I PSR S SRLEPUN T hydr | de

Et 3N tri et hykamdiegTEA EbmhhuarQaanmcvawpdwthHshchhpmmﬁabgnﬁsun1hydride

35 NBS N- br. | hoxy) al um num
hydri de gﬁggnig%%#%gdlbeni%gmﬁg%ggge |parﬁ&§?§¥ % gi§E8 WO 02/ 059127
PCT/ USO1/ 493TapounBEod] f@rmhﬂ@rdéﬂhyr@hp@ﬁ@ﬁ@ﬁdaby SQHvéyﬂgg THE
t et rahydr ofeyraR 1 oRaleGHoTBN BR0L B ClinethanbmpBRAC i8 Buknagehale  HOAC
acetic acid DVF d ornan1 de

10 that the modlflcatlons are cleaved, eilther in routine

manipulation or in vivo, to the parent compound. Prodrugs
include compounds of formula (I) wherein a hydroxy, amino,
or sulfhydryl group is bonded to any group that, when the
prodrug or compound of formula (I) is administered to a

15 mammalian subject, cleaves to form a free hydroxyl, free
amino, or free sulfhydryl group, respectively. Examples of
prodrugs include, but are not limited to, acetate, formate
and benzoate derivatives of alcohol and amine functional
groups in the compounds of Formula (I), and the like.

20 "Stable compound" and "stable structure" are meant to
indicate a compound that is sufficiently robust to survive
isolation to a useful degree of purity from a reaction
mixture, and formulation into an efficacious therapeutic
agent.

25 SYNTHESIS:

Throughout the details of the invention, the following

abbreviations are used with the following meanings:

Reagents:
30 MCPBA m-chloroperoxybenzoic acid
DIBAL diisobutyl aluminum hydride
Et3N triethylamine
TFA trifluorocacetic acid
LAH lithium aluminum hydride
35 NBS N-bromo succinimide
Red-Al Sodium bis (2-methoxyethoxy)aluminum hydride

Pdsdbas Tris(dibenzylideneacetone)dipalladium(0)
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10 DVSO di met hyl sul foxi de DMVE di net hoxyet hane Et 20 di et hylether i PrCH
i sopropanol 15 OQthers: Ar aryl Ph phenyl M nethyl Et ethyl 20 NMWR
nucl ear raQreNFW2T esonance MHz negahertz BOC tert - but oxyearhsnyis374£4BZ
benzyl oxycar bonyl Bn benzyl 25 Bu butyl Pr propyl <cat. catalytic nL
mlliliter rimnanonmeter 30 ppmpart per mllion mmol mllinole ng
mlligram ACErGin kg ki¢lobpree3sy Ield oo ferimgted chr omat ogr aphy HPLC hi gh
pressure liquid chromatography rt roomtenperature -86 WO 02/ 059127

PCT/ US01/ 49374 aq. aqueous sat. saturated The preparation of conpounds of

Formul a (1)S@keeIESa) 5 of the present invention nay be carried out in a
convergent T sequentddasydtd@iten manner. Detailed synthetic
5 MeOH methanol
EtOH ethanol
EtOAC ethyl acetate
HOAC acetic acid
DMF dimethyl formamide
10 DMSO dimethyl sulfoxide
DME dimethoxyethane
Et,0 diethylether
iPrOH isopropanol

15 Others:

Ar aryl
Ph phenyl
Me methyl
Et ethyl
20 NMR nuclear magnetic resonance
MHz megahertz
BOC tert-butoxycarbonyl
CBZ benzyloxycarbonyl
Bn benzyl
25 Bu butyl
Pr propyl
cat. catalytic
mL milliliter
nM nanometer
30 ppm part per million
mmol millimole
mg milligram
g gram
kg kilogram
35 TLC thin layer chromatography
HPLC high pressure liquid chromatography
rt room temperature
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preparations of the conpounds of Formula (1) and (l1-a) are shown in the
follow ng reaction schenes. The skills required in preparation and

puri fi catwom2ofsithe conpounds 10 of Forrmula (1) and (I-a) pamaisohes374
internediates |leading to these conpounds are known to those skilled in the
art. Purification procedures include, but are not limted to, normal or
reverse ph&ske chronatae@ysy, crystallization, and distillation. 15
Preferred ngthods forgchg aeigparati on of the conpounds of the present
invention include, but are not limted to, those shown in the schenes and
exanpl es bel ow. The substitutions are as described and defined in the

claims. Al refe/epiepadiatednheifeicdnpoander eiFy Foraanporatednan (20athei r
entiret% herein by reference. The novel conpounds, of .this invention nmay be

prepared  Odi i§St BE SSERG TONE AT BN PGUESTERSEY PEd 1Pn 3 [PRVeLE8ERton
The reacti @rs sax@eperibdr sy tihetdal wanher .apPetpiilade syathee iceagent s and

material s enql . re i tabl e _far Lan rpatd qns _bein
ef f ect ed. Eﬁ%ﬁ%xggl%g%e%éegégiégh %ggﬁst g E%%p%%%i3&2eg%gdggaggcﬁfged

bel ow, it shewrno ibe tiedérdtlowd nohateagiti opr sgbsaesr-eafhieoskiddndi ti ons,

| ncluding GholGee0f iR0pYeRrakGRE! Lol HRTRIRARLGH 62aEHHORBRRARA! Ur e,
duration of the experiment and workup_ procedures, are chosen to be the
condi t1®ns oft Fegand af dd)t gpad rdaddi 8c whecAnsRsmedipéesr dgaripgr E€ogni zed

by one skilth@dd RotpRudlls: akle kdownn@er sheed Rxigneaskil ked kptthe art of
organi c synthesi,s that the functiqnality present on various portions of

the 35 nol &8FLE 17RSE OFe PEORFBPe 1Rt HIEne PHEagE Rt 8C4nd iFé&etl 5Rs
proposed. fueharnestr reticele pbhakke chutbabictbyeaphywhicelsaénelieampahible with
the reaction ¢ nditﬁ ng.mﬁll be readily -87 WD 02/059127 PCT/ USQOL/ 49374
apparent t G Sn&SEHHEE PR the art and alternate nethods

15 Preferred methods for the preparation of the compounds

of the present invention include, but are not limited to,

those shown in the schemes and examples below. The

substitutions are as described and defined in the claims.

All references cited herein are hereby incorporated in
20 their entirety herein by reference.

The novel compounds of this invention may be prepared
using the reactions and techniques described in this
section. The reactions are performed in solvents
appropriate to the reagents and materials employed and are

25 suitable for the transformations being effected. Also, in
the description of the synthetic methods described below,
it is to be understood that all proposed reaction
conditions, including choice of solvent, reaction
atmosphere, reaction temperature, duration of the

30 experiment and workup procedures, are chosen to be the
conditions standard for that reaction, which should be
readily recognized by one skilled in the art. It is
understood by one skilled in the art of organic synthesis
that the functionality present on various portions of the

35 molecule must be compatible with the reagents and reactions
proposed. Such restrictions to the substituents which are

compatible with the reaction conditions will be readily
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nmust then be used. Conmpounds of Fornula (1) of this invention may be
prepared as shown in Schene 1. Thus, preparation of 5 nitroaryl derivative
(V) is acwormplosabed by treatnment of the protected (RL = @BI)UuSpi/psr4 di ne
carboxylic acid (1V) and the nitrophenyl conpound (Il1), where Z = O, Br,
or F, wth a suitable base, such as triethylamne, in an inert solvent,
such as D\VBOpazeng| éparae Séﬁééﬁétune§h€6@rt5@eﬁ algereatet mekhofist he nitro

group is agg @pkh%gegebﬁsgdyarlety of nethods, for exanple with Iron in
acetic acid %see Hud Ky, M, "Reductions in Cr%anlc Chem stry", Ellis

Hor wood, Ltd. CthhE@F@PUHQR ofggaymuanddyueiit Chast LRYSRE1eReTavehe

tenperatur@&e@&&@at&s0ﬁﬁbwaa&h0lch@mgeulvahugeSp@EpaiétnmaeofVI) Thi s
| act am can he alkylated b treatngnt wth a subtgbbe gase s sodi um
hydri de® f BRESREAY Dy I8JdVEFINCof Van 18 RGFORRI LG8 B¥h ReSHBER | fodi de to

afford dert%éthQQeQEeHYRﬁl(y|th Fpipsgidehab@aﬁbbﬁplgé athe arepatic ring

ot vat | veSREVEPSoPiPUPPTenEY R R (320 BPBRendi SaCu t FENEST B DV a

0OCto affwﬁdhbao&natybldebamatlsashohstypeeéhyEEM1n§hosa aki Lhedt in the
art will recognize the utili

f b d f Il [
for the coﬁﬁﬂVﬁ&tofSPHPSaﬁDPg¥902§%&Fﬁﬁvéggérggﬁgﬁ6ﬁF§B§§|XGP ianbfd owng

blary|1@erRE@hb%%%nOBf kyRent kXb. gTBup &éaa§E@mﬁm&saed BpoMEDRLYikKaOWN as a
Suzuki coup |n%|s utilized to ?ord man UnCtIOEa|IZEd

Ser i voe? pathadiey Fak SRETPISI AR LRbPe B eacBE i FaRF il UAPEAL al yzed
Cross couDHuagltkgctMpns“Réaecthauran 038alic SHenkbrrp~, Ebheir Rev.

1995, 2457, On h t ai t f th I d
IR o T L gy o il EEC T S A 0 AT
catal yti c BdeOptefetemperatcheasePdePPh3rfclPdaPPh8) 26l deriPdf Ohey20f

Eg%g?b@%gaﬁggga %&&tabggéglggggaﬁu8QnagePgﬁﬁylgéeésgp3trggﬁmen9rw?EHer such

a suitable base, such as sodium hydride, followed by
addition of an alkyl halide, such as methyl iodide to
afford derivatives of type (VII). Further elaboration of
the aromatic ring can be accomplished by the following

20 procedures. When R7 = H, these derivatives (VI) or (VII)
can be selectively brominated with NBS in DMF at 0°C to
afford bromoaryl derivatives of type (VIII). Those skilled
in the art will recognize the utility of aryl bromides of
type (VIII) in allowing for the coupling of this moiety

25 with an arylboronic acid to afford biaryl derivatives of
type (IX). This transformation, commonly known as a Suzuki
couplingis utilized to afford many types of functionalized
derivatives. For a review and leading references of
palladium catalyzed cross coupling reactions, see Miyaura,

30 N., Suzuki, A., Chem. Rev., 1995, 2457. One such procedure
entails treatment of the aryl bromide (VIII) with a
functionalized aryl boronic acid in the presence of a
catalytic Pd(0) species, such as Pd(PPh3)4, PA(PPh3),Cl,,
PA(OAc)3, Pdp(dba)3 and a suitable ligand such as PPhs,

35 AsPhy, etc., or other such Pd(0) catalyst, and a base such

as NayCO3 or Eti3N in a suitable solvent such as DMF,
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as Na2CO3 or Et3N in a suitable solvent such as DMF, -88 WO 02/ 059127
PCT/ US01/ 49374 toluene, THF, DVE or the like, to afford the coupl ed
deri vat i vwo(ok§e12Al t ernat el y, reduction of the |actam caroarysol/ed374Vil1)
wi th a reducing agent such as Dibal or BH3, followed by Suzuki coupling
affords derivatives of 5 type (X). In addition, formation of the aryl
bor oni ¢ acite¢luenem THE  bPYH re @hﬁl&akevetpvaﬁﬁpréltée ¢cpupied= B(OH) 2))

woul d al | oyWchqr,,9rheat §irxgi. V@,&%&}aaltelyher%ulaé%qeﬁnef e@uPhipgapf this aryl
boronic acid with comrercially available hal oaromatic_derivatives in a

similar SugarPonylcedpl(VAgIdt WatByy #sMedBgi BEGAbSVED 8SaPiBRd PRe

derivativegmgf m@omeao bandubdki c83pYEh§24059184 REFIHSO149344 SCHEME 1
ROR NRN::xz RRO (N N2 \ C2H R6 CRHR N2 R6 (LIl) (IV) (V) R RO

(N R~ F (tMPe) XK -N InNagdorpipny Eormatiiorsofs thevpyydvPPyoniRg aRed(N R a
RO rN Ra N BrNenBr pNofidd NePivative (VIII) (i.e. (I, R7 = B(OH)3))
would allow for greater diversity in the subsequent
coupling of this aryl boronic acid with commercially
available haloaromatic derivatives in a similar Suzuki
10 coupling strategy as described above to afford the
derivatives of type (IX) and (X).
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R Rs (R)91 / RBRE q=0-5(VIIl) (IX) R NRRa/ N N (R33)g R6 Rs q
= 0-5 (X) -90 WO 02/059127 PCT/ USOL/ 49374 Formation of nitrogen |inked

bi aryl dewowawsaes is described in Schenme 2. Treatnment of pampiSor/easrde
derivatives of type (VII1) with diphenyl nmethylimne under Pd2(dba)3, BI NAP
catal yzed conditions foll owed by basic 5 hydrolysis (NH20H HC1, NaQAc,

MeOH) of the inmine affords the prinmef¢HEMEiIhe derivative (Xl). Coupling
of these anilines with various aryl brom des under Pd(0) catal yzed
conditions affor d§9t he ami ne |inked biaryl derivatives of typertXi 1) (see
A.S.Guram R A Refinels and S.L.Buchygld, 10 Angew. Chrhh I(ﬂfoéd. Engl .,
1995, 34, 1348R. aseAact am riwtives can al SR8 be 4 t and

subsequent |y req to the ing, as_previously destrjyiedxthen coupl ed
to afford dgrivs f type [1). SCHEME 2 R ¢ ~I}_lI Rg / N Rg
NBr\ 6 NS H2NR[3\| 2R R6 R é;ﬁ) (VI11) RORMN ¥ &y RI*"Rg / N Rg
N RS

(II) (Iv) V)

(VIII)
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HN\ NOHNN R6 RS- R R (R33)q "6~"/ "~ (R33)g q =0-59 =0-5(X1)
(XI1r) 15 -91 WO 02/059127 PCT/ US01/ 49374 Sel ective brom nation of the

al t er nat eweiok®s91¢R6, R8, and R9) of derivatives of type (YCrjuspBedsese 1) is
not possible under the current protocol. Initiating the synthesis in
Schene 1 of derivatives of type (VIIlI) with a 5 halogen or nitro group at
R6, R8, or RO, aFpowatienr opreperegennl borked bieryvh CROVatavgs be N aryl

derivativesgesdsepol 80 SENEMELS O %Pg&rﬁ@n@féfecarﬂbﬁoxﬁp@!@ ing either
directly via the diazoniumsalt derivative or indirectly . through

t r ansf or mat FRY BY2EHESTi A2 ohyRen §GF 11 owhk oF 4P eRY breMr kit Be Savdes

reaction copd} (dsds; ( SRNARIQAa1R LD | corfdifilehe i Mowdday basic
Transformatjons, . VCH Publishers, New York, 1989) is an alternate route to

these RS, RBYIBANYERDS SWHOHtHKbd NROAGaMSED. ofridie Wnine afhords an

exanpl e of chai 5 fRRFPasRi { R8e =a&FIvi0i ¢ Y xand I\t@upfi 9@%58&1&&@@ 15 of
type (XIV) via the protocol described above for Schenes 1 -92 WO

02/ 059127 PEFHLSRS? 49370 VEREIPAE &r ROPHOTRASH URger B?dioblcfw#yze@H +
RNO2 6 CO2Hcénditiong |MfddMls e rdMth® 1Mkéd biaryl derivatives of

type (XII) (see A.S.Guram, R.A.Rennels and S.L.Buchwald,

10 Angew. Chem. Int. Ed. Engl., 1995,34,1348). These lactam
derivatives can also be alkylated and subsequently reduced
to the amine, as previously described, then coupled to

afford derivatives of type (XIII).

SCHEME 2
1
R R
R’ N 9 ’
R N R N
Br f ITIS (@) H,N II\I o)
6 5
R R R R XI)
(VIID)
9 R R'
R r/“\N R? r/A\N
R® N R® Nj/‘
HN § 0] HN N
— R® R’ __ RS RS
\ / \ /
33 / {
(R )q (R33)q /
q= 0-5 q= 0-5
(XII) (XIII)

15
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R I NORT NOI REHRE RS (M) (MI) RL RO rN X N X=ArorNHAr R7 N
O6 R (XIV) Mre highly substituted nitrobenzenes starting materials can
be obt ai @0 obysdieadi tional synthetic nanipulation (i.e aPOFASIT49374
substitution) and are known by 5 those in the art (see Larock, R C.,

Conpr ehensive Organic Transformations, VCH Publishers, New York, 1989).
The correspondi ngekeant vonereniagt ben i obl chedbyersaparatteon okt RE.racenc

m xt ure of { ral tatl onar a olég’g] | 14yzid rmal or
reverse pha“'gsljééi 1%%@1%4%%%\/”8}%1“\}2%% O%t%ﬁﬁ%t F\f/iellc) , a cﬁﬁ aéstl_e)r elgsgrrer?olotc m xture
of (1) can bespikbareedey theagwerenbofpietoddl = Hniliiaturg tppropriate
chiral aci do{op,suid abl Vsasthyat esl desi vali¥eds of 93, M0 A2 DBO12Y

PCT/ US01/ 4983)%4 ?or exan%?ig di benzoy t%artrat es oor t he Ii% s’gé‘j;l %ra
exanpl e5 Kilbbegen oy mitralgrode @heki, Sb. orP&’ki aliemss for2, 1996, 2615;
and Tonori , . al . | .,gCh Ci.: . 199 5 .

di aster eone?%%ﬁ%l%e%f E_gd’S Rsép%?}gt e%g E}}a%?gdiotrj (%nngge?h%ﬁ&a;ggv{eﬁ'e.
silica chrésatefrapmryniialdrouwriton eHRd Wiy Jorpbira ditherenoval of

the chiral guxilifyy,1o @hd Alith £0aNih MR { Gt WaPi¥e & )indiddi@rFases
where the piperidine nitrogen has been 10 protected in the course of the
synt hesi s (qhgpugg_g;qﬁﬁgormatln of the diazonium salt to an aryl

10 bromide via Sandoz reaction conditions (see Larock, R.C.,
Comprehensive Organic Transformations, VCH Publishers, New
York, 1989) is an alternate route to these R®, R8, and RY
substituted derivatives. Scheme 3 illustrates an example
of this approach (R® = Br) to aryl and N-aryl derivatives

15 of type (XIV) via the protocol described above for Schemes
1 and 2.
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Bn, CBZ, CO2R), it may be renoved under a variety of conditions as
described in Geene, T.W, Wits, PP.GW, "Protective Goups in Organic
Synt hesi swo2ndsHEai ti on", John WIey and Sons, Inc., New YorRiSopages
309-405, 1991. The 15 free secondary amne is targeted directly or can be
further alkylated, for exanple, by treatnent with a suitably substituted
alkyl halide (Rd, or RlLlI) and a basS8CHEME 3s NaH or KH, to afford
addi ti onal conpounds of type (lI), as described, for exanple, by gnnon,
R A, et. al., Mgo 20 Chem Res., 1996, 197. An additiopasl p -ation of
bi aryI and/or NH-aryl linked cq OLi;EIldS of type (I1X), (X), et|c. n be
acconpl i shedBpy spafation offfheNstarti ng chl or oBirty opkep\N npound

with the reqU|r yl 25+su?ﬁ\§itu ion in place. For i ice, \nitiating
t he synthe rivatrverof type (111) Wher R8,COHl R9 is
an aryl or aryI6 St4 t uent . of the nethod pre 2ati on of

t hese starting maReri aI s has beer* described here and ar 8known by those
skilled in the 30 art. The preparation of the nore highly substituted
conpounds of tnyllé"a) IS shOV\ﬁXi[)n Schenme 4. A nore det al{, ed description
of the variety o i ng systens ilized and the nethods t(S repare t hem
are detailed in DM 35 7014. These nethods are anenable to the prepar ation
of derivatives of type (l-a) describgd herein. Towards that

al kyl ati on of a dichl oroni tﬁophe rivative of type -R2 N)59127
PCT/ US01/ 49374 (XV) with ajnuclieophilic al kyI hall%ﬁ (Xl= SH, NHR) (as
descri bed by Kharasch, BN angN R B., J. ; 1903) and
a suitabl e base affosrds t trogryl der_l_v.a.t_uve (XV aborjat i on of
t hese functionalized 5 ge X s carried out ar™etwre NseecSchene 1).
R N0 o s
RC H R R
V1) (VID)
Rl
R N
X N
X = Ar or NHAr
R’ N~ 0
RC R
(X1V)

More highly substituted nitrobenzenes starting
materials can be obtained by traditional synthetic
manipulation (iI.e aromatic substitution) and are known by

5 those in the art (see Larock, R.C., Comprehensive Organic
Transformations, VCH Publishers, New York, 1989).

The corresponding enantiomers can be isolated by
separation of the racemic mixture of (I) on a chiral
stationary phase column utilizing normal or reverse phase

10 HPLC techniques. Alternatively, a diastereomeric mixture
of (I) can be prepared by treatment of (I, R! = H) with an

appropriate chiral acid (or suitably activated derivative),
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Addi tion of the piperidine carboxylic acid to afford derivatives of type
(XVIl) followed by reduction of the nitro functionality to give the
cyclized wermzwadicves (XVII11). The cyclization of the finacTriseg4san be 10
acconpl i shed on either the lactam (XVIl1) to afford the tetracycle-of type
(XIX) or prior reduction of the amde noiety of (XVIIl) followed by base
catal yzed d&ypel iexarmpde débearpyrd ted redter azy Ehiec 1adend sgeri ati ves ( XX).

Li kewi se, cLeduali oriohatle kactam mairety of ch¥inX) Wl h desiitalhe ko
reduci ng agent, such as DI BAL or BH3, ylelds the anmine derivatives (XX).

Subsequent 2:nd8PFor 26150 6ndt AOMeKi, End SRH- Alyl. Buddti GHEM-t 56§ -on t he

ammﬂcwwlﬂmww%qa%%%%%%%%w%wmm%@%mntm%
nor e hi functlonallzed novel, tetracyclic ring systens can be 20

derlvatgzeée@ﬁrﬁﬁédabyltFPﬁ@tB?nélnG@6€P18Pe§lﬁﬂl&% S&éﬂﬁéds There exists
a wder ang@r@fna@bg@a@wss c&ﬁ}@ tafnatzeeqbs , f arrbyneticon&bilziohed by

e wel | ERBRNOHy thats FHIERL SR Ara-dede PASOTY SR aBtARprE LS 99ced”res

St anfort h, p&rR. , ITetrahedron 1998, 263; Buchwal d, S. L. et. al.
Chem  Soc. 199§h %ﬁ c é%% %ere the ?&per@dﬁne nltgkﬁgga SB%en 1984’

7500. Annng t hese proce ires” are biar couplings, ons,
acyl ati@nsprefeprakidons, thandoamseabifonhe Shathewds dfi. paIRédFuBDcatalyzed

30 functlo%%llé%tzloglo|2 rgga%g&}gg ?§ ggg? gxglggg? gepth in the

| ast decadée.”" A éxc revie can I'nJ. Tsuji,
"Pal | adi umcBagdetibasand d@atahb@ﬁs;nlGmeeaeiomsWLn ananl@.SthheS|s" J.

Wiey and Soe New, L0 0ub2%n 03845 YPn0RL039127 BOLYSQLA 49374y, SCHEME

4 R9 RO
Wiley and Sons, Inc., New York, pages 309-405, 1991. The

15 free secondary amine is targeted directly or can be further
alkylated, for example, by treatment with a suitably
substituted alkyl halide (RC1l, or RI) and a base, such as
NaH or KH, to afford additional compounds of type (I), as
described, for example, by Glennon, R.A., et. al., Med.

20 Chem. Res., 1996, 197.

An additional preparation of biaryl and/or NH-aryl
linked compounds of type (IX), (X), etc. can be
accomplished by preparation of the starting
chloronitrophenyl compound with the required aryl

25 substitution in place. For instance, initiating the
synthesis with a derivative of type (III) where R®, R7, RS,
or R? is an aryl or NH-aryl substituent. Some of the
methods for preparation of these starting materials has
been described here and are known by those skilled in the

30 art.

The preparation of the more highly substituted
compounds of type (I-a) is shown in Scheme 4. A more
detailed description of the variety of ring systems
utilized and the methods to prepare them are detailed in DM

35 7014. These methods are amenable to the preparation of
derivatives of type (I-a) described herein. Towards that
end, alkylation of a dichloronitrophenyl derivative of type
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R8/ CLR8/ CLR7T\ N R7T\ N N R ClL XCLHN (XV) (XVM1) C®2H R
R s RrNs R ~N R/ NRN R7\ N2 C2HR7 NO X X HO (Xvil) C1'f
(XVI11) WOR20591Z7N R NO ,'J XJ (XX) (XIX) An alternatretapspr/esch to the
substituted fused anlllnes (I-a) is shown in Schene 5. Using derivatives

of 5 type (M) with R6 = H, the |lactam can be reduced to the correspondi ng
am ne w t h (BVBAWigh ehaucilkephsibseqd&nil hbdsddet A&afnPHy, Shi-t NHRor (@ganpl e

NaH, and ab%%b%ﬁk%@ el kh@ra@@hneKMﬂtﬂanb@%raxaﬁpbe @'h@ Al eplepcar boxylic
acid (or ui val ent _activated hal oal kyl carboxylic acid (|.e. acid -96 WO

02/059127 ﬁ BusdPO493end RaFld&ablexbasgnRfdPrds, ther piftgcagvd, acryl oyl

chlori de, d%rrﬁ.vh)t,lv@ffms th@lel%h:\é@tlbyleo(fxxh)sswf@hc\ﬁﬁi@ﬁatmeéaed under
Fri edel - ftg acyl ation condi.tions (see "Friedel -Crafts

and F@I%Ie SREYELYRS" 15) CapFies gHG §588ﬁg°rﬁews?8r§Cﬁf@€4l)Vol 3, Pts 1
and 2 or ChdaditRew. of 1955plﬁ%Qitherahboﬁyélc EﬁdEdelaGEaEﬂs Chem stry",

Wl ey Int%rsglg%ce W g %%é? f.0 var, i can '8%5 gh
prot ocol s), OF FE3Ndo ﬁgna LEWPS é ( féigw ée%%S, f 8$f rds the
cyclic aIkmhphenﬁnast@xxaﬂ)tyEtabgnaE|@heotyclized derlvatlves
(XVIII). The cyclization of the final ring can be
10 accomplished on either the lactam (XVIII) to afford the
tetracycle of type (XIX) or prior reduction of the amide
moiety of (XVIII) followed by base catalyzed cyclization to
afford the tetracyclic amine derivatives (XX). Likewise,
reduction of the lactam moiety of (XIX) with a suitable
15 reducing agent, such as DIBAL or BH3, yields the amine
derivatives (XX). Subsequent incorporation of the aryl and
NH-aryl functionalities on the aromatic ring is performed
as described previously. In addition, these more highly
functionalized, novel tetracyclic ring systems can be
20 derivatized on the aryl ring by a number of similar
methods. There exists a wide range of procedures and
protocols for functionalizing haloaromatics, aryldiazonium
and aryltriflate compounds. These procedures are well
known by those in the art and described, for example, by
25 Stanforth, S8.P., Tetrahedron, 1998, 263; Buchwald, S.L.,
et. al., J. Am. Chem. Soc., 1998, 9722; Stille, J.K., et.
al., J. Am. Chem. Soc., 1984, 7500. Among these procedures
are biaryl couplings, alkylations, acylations, aminations,
and amidations. The power of palladium catalyzed
30 functionalization of aromatic cores has been explored in
depth in the last decade. An excellent review of this
field can be found in J. Tsuji, “Palladium Reagents and
Catalysts, Innovations in Organic Synthesis”, J. Wiley and
Sons, New York, 1995.
35
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10 this derivative by reduction of the ketone with a suitable reducing
agent or Wttig olefination of the ketone by standard conditions should

al | ow f orwexkesERve diversity in preparing conmpounds of tPEEFaISOMM3Ng) .
These and other <conditions for these transformations are known by those 15
skilled in the art and exanpl es of these ma]g/ be found in Larock, R C,
Conpr ehensi ve Organi ¢ Transfor mati onSCHEME éub| i shers, New York, 1989.

| ncorporation of nitrogen functionali ty into derivatives of type (XXI1)
can be acconplished in several 20 wayg? For exanple, Schm dt rearrangenent
(as describeq by |Smth, P.AS., J.gAm|Chem Soc., 1948, 320) is effected
by treatne (Barbonyl derﬁ( SABZNC %(II) vmth NaN3 and

met hanesul f oni g d to afHferd=the b ic lactam (XXTV). A ternatively,
this transfgnw Ry, be carri egho r l?b 25 Hof f mann rearr gmgenent
protocol (see, fdr exanple, Dike, S.Yl, e , Bioorg N’ Chem Lett.

1991, 383), by {Ghitial formation of t)ﬁeagl e derlvatlﬁ (XXI'1) by
treatment with hydroxyl anm ne hydrochl ori ubsequent r rangenent to
the lactamis CI ently acconplished \\E/lf) heati ng in pobpo@osphori c acid
to afford the I m(XXIV) Reduct i dX the | actam (XXl V)'2can be
acconplished with a variety of reducing agents, for exanple, DI BAL, Red-Al
and the like to afford the aniline (XXV). Alternatively, treatnment of the
| actamwi th dinmethyltitanocene (Petasis, 35 N., et.al.) followed by Pd/C

cat al yzed hydrogenati on sholul d afford the am ne derivative (XXV) where R11
= Me. Standard condlfl/l\on;R may be used for al kylation of Kaﬂl ne or -97
/4 [

WO 02/ 059127 PCIR'USO 74 lactam (R10) to afford for e
deri vati veg?® of pen( V) and (XXV). SCHEME 5 1M R1
R’ NO,

ghlNy substituted
CO,H
X

/( (XVII) cl J/ (XVIII)

Cl

R® N'Rl R’ ﬁN’Rl
R N(\ R® N
R’ N R’ N" o
X/ X_)
XX) (XIX)

An alternate approach to the substituted fused
anilines (I-a) is shown in Scheme 5. Using derivatives of
5 type (VI) with R® = H, the lactam can be reduced to the
corresponding amine with DIBAL or the like. Subsequent
base treatment, with for example NaH, and alkylation of the
amine with, for example, a haloalkyl carboxylic acid (or

equivalent activated haloalkylcarboxylic acid, (i.e. acid
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\ NO HHHOR (M) (XXI) R R ~N::? 1 RRN10 OnRn (XX1I)
(XXI'l'l) R1 RO RL ::"? RNNRIO,NRIO,NTr C¢ / ~n R~ O (XXIV) (XXV) 5
As was deworozlosd2previously, installation of an aryl or RaTargl/493n4 ety on
the aromatic ring of derivatives of type (XXI'l) - (XXV) can be
acconplished in a variety of wa dependant upon the substitution of the
aromati ¢ riheg.ideg8 miGegh pobyExi /a@swiLM93¢4d Facernéoxsr €hdndide. an

ext ensi on @ d hiys %&&roq%h the @e&awacil%enamt | @ iQh ankar gecateay of
biaryl, NHaryl ‘and ary substltut ed derivatives, these vari gus brom de

deri vat i vesn@eTe FVIlledﬁrerC‘i?Iai ESaRGviatdrad coacddyorse (§66r & nGt &d

derivati vesiagan “pe ikand cre £& sS anidd Redppedt ReaSttdwis “goupl wageycandt hen be
carried_out on solid_support as_jll strateg i n _Schene ?\? As_an exanpl e of

this apprceas, Ne¥attEke 3P%4n YA Sbr&ffde 6R%ér OFaleBs BRV-type (XXVI,
Rl = CBz) wiotsis,H22and oEd/oG:,aht 0Gr.anyVe rFiriedeRz Cta fpsotaenisg rgr ouEi 1&gl | owed
by eXtraCtlone;E%qg% ueo ewb %%k 1973, for varying conditions and
protocols), i.e. strong Lewis acids (AlCl;, FeClj, etc.),
affords the cyclic alkylphenones (XXII). Elaboration of
10 this derivative by reduction of the ketone with a suitable
reducing agent or Wittig olefination of the ketone by
standard conditions should allow for extensive diversity in
preparing compounds of type (XXIII). These and other
conditions for these transformations are known by those
15 skilled in the art and examples of these may be found in
Larock, R.C., Comprehensive Organic Transformations, VCH
Publishers, New York, 1989.
Incorporation of nitrogen functionality into
derivatives of type (XXII) can be accomplished in several
20 ways. For example, Schmidt rearrangement (as described by
Smith, P.A.S., J. Am. Chem. Soc., 1948, 320) is effected by
treatment of the carbonyl derivative (XXII) with NaN3 and
methanesulfonic acid to afford the bicyclic lactam (XXIV).
Alternatively, this transformation may be carried out under
25 Hoffmann rearrangement protocol (see, for example, Dike,
S.Y., et. al., Bioorg. Med. Chem. Lett., 1991, 383), by
initial formation of the oxime derivative of (XXII) by
treatment with hydroxylamine hydrochloride. Subsequent
rearrangement to the lactam is efficiently accomplished by
30 heating in polyphosphoric acid to afford the lactam (XXIV).
Reduction of the lactam (XXIV) can be accomplished with a
variety of reducing agents, for example, DIBAL, Red-Al and
the like to afford the aniline (XXV). Alternatively,
treatment of the lactam with dimethyltitanocene (Petasis,
35 N., et.al.) followed by Pd/C catalyzed hydrogenation should
afford the amine derivative (XXV) where Rl = Me. Standard

conditions may be used for alkylation of the amine or
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provides the free amne (XXVlI, RL =H). The free am ne can be |oaded onto a
suitable solid support such as (XXVI1) using conditions well known to

t hose skiwbad/osz2the art. Thus, p-nitrophenyl chl or of or matPe TWR0G49386i N
(XXVI'1) which 15 can be obtained commercially from sources such as

Novabi ochem Inc. is swollen in a suitable solvent such as N-nethyl
pyrrolidi ndeetand (RAEAt ed affbrd. Soequhighdy swbabittbedfdferivabieves
functionali Si % I ) X?%uki couplings are then carried out in
array fornaotzfeq %rea#%e%ah% (o resins (XXvill) with a suitable palladium
source such as Pd(PPh3)4 or Pd(dppf)Cl2 and a suitable base such as 2M
aqueous K203 or Na2CO3 or triethyl agengMiish an excess (typically 5

equi val ents) of an aryl boronic acid (procedures for solid-phase Suzuki
and ot her pal |l adi um 25 couplp;lngs are wel |l -known by those in thepart, see
for instance L. AR9Tho “and J. A. Ellman, Chem Rey9 19 NEB, (1)
555-600) . gcoul i ng may be repeated to ensure_gco et con ersion to

t he deS|red oduct. C eavage fromthe Lgesyp
with TFA 30 aff rrespo#d+—ng-f—uﬂ@t|onallze i vatfives (XXI X) as

their TFA salg’s” § 02059127 PCT/ US01/ 49374 .,7.5CREME =
Pol ystyrene(1- 2% di vi nvl benzene) copol yner beadg R~ |R9 @) R/ NOY
\IO/ORNNI%R(XXVII) H OR

n

(VD) (XXI)

9 ’R
R (\ N
RS N R® N
R” N R’ N
10
O n R n

(XXII) (XXIID)
R! R'
4 9 rd
R9 r/A\N R r/ﬂ\
RS N RE N
R’ N R’ N
RIO /N RIO/N\ { /)
)“ 11 n
0 R
(XXIV) (XXV)

As was described previously, installation of an aryl
or NH-aryl moiety on the aromatic ring of derivatives of
type (XXII) - (XXV) can be accomplished in a variety of

ways, dependant upon the substitution of the aromatic ring.

-98-



(XXVI) NMP R7, RB or RO =Br, I, N2, Off O RO NO8 RO NHTFA R/ N8 r
1) ArB(OH)2, Pd(0) cat., RN R7 \ I N Na2C33, solvent, 60C R6 R5 Repeat
coupling WO o037 RS 2. TFA 5% Et3SiH, rt , 16h (XXVI 1) PCXXISK)/493RV, R 8
or RO =Br, I, N2, OIf R7, R8 or RO = Ar, R COR etc One such nethod to
prepare conpounds of Formula (1) and (I-a) with substituted Rl sidechains
in a nore directFuBthermereand|asisar aaxensil S Hefretiyls Argraa¢lontofat he

piperidine pibiQGERKrOEidh ofla =14 aviatﬂéskr@f O )1, @ ey BUGHY as
Cl CH2( CH2) PCO2Me,” in the presence of %lal or Kl and, a base such as K2CO3,

Na2CCB or t#eY}i ReDsthtif ok 4Her 1R LIYES or tRRFR VRIS JPXM9%hi | e heati ng
(see dennodleridfRrds, (Ble. @I, aMedvILhesnd Reslatd®erddfd1adfords the Rl

oLyl ot 09, <21 e SsSRUERL. LLILLOR of D Felyvated g des (000 s
hydr ochl ori sllez@]nﬂ eolbpIMsgactah tsheh s darnibddiydat wnm newi 0d support
Tet r ahudr onse L LHOC W 051 000 157 S Uso T Ge BT BGE Sosi i Toc T eat ment
of ot he anm derproeghwi theatmerny | ef yarmfamlgabmreﬁ_t@et 0% Geernatiweris o
VP et aEeTBer i adror ey, g psh PN BT EEEY s B Honee,
H O, Woderpryaxtthitid cgiReast | Dokl owdd\. by Beng e ti onl ntrom MempbenRarkg s«CA. |
1972), in apégéigggethe free amine (XXVI, Rl =H). The free amine can
be loaded onto a suitable solid support such as (XXVII)
using conditions well known to those skilled in the art.
Thus, p-nitrophenylchloroformate Wang resin (XXVII) which
15 can be obtained commercially from sources such as
Novabiochem, Inc. is swollen in a suitable solvent such as
N-methyl pyrrolidinone and treated with 1.5 equiv. of amine
to afford the functionalized resin (XXVIII). Suzuki
couplings are then carried out in array format by treatment
20 of resins (XXVIII) with a suitable palladium source such as
Pd(PPh3)4 or PA(dppf)Cl; and a suitable base such as 2M
aqueous K3CO3 or NajCO3 or triethylamine with an excess

(typically 5 equivalents) of an aryl boronic acid
(procedures for solid-phase Suzuki and other palladium

25 couplings are well-known by those in the art, see for
instance L.A. Thompson and J.A. Ellman, Chem. Rev. 1996,
96, (1), 555-600). The coupling may be repeated to ensure
complete conversion to the desired coupled product.
Cleavage from the solid support by treatment with TFA

30 affords the corresponding functionalized derivatives (XXIX)
as their TFA salts.
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sol vent such as THF, ether, etc. at |ow tenperatures affords the
substituted ketones (XXXI). SCHEME 7 RL RO N R8/ NR4a R7 \ N 4b 1)
C1CH2( CH2Wvp@@khE27 R6 RS R 2) McNHOVEHCL Al Me3, or Al Et3, Povaso/3i N. Ove
(1) RRg NP M Ria RI NS4b 6 RR(XXX) O 2MR9O N~R2 1) R gBr, THF P
8 OCR/ N(XXX) | Rda 2) aq. HO R7 \ NRAb R6 R5 10 (XXXI) It is
understood that for substituents R7, SEHEME @Gnd R1, the conpounds of the
present inveniion can be prepared in a nunber of ways well known to one
skilled in thi ‘%rﬂl&mggbmms) s. The conpounds of the present

v Pobptyrencpl-g
invention -101 WBop2lyoB9beasPCT/ USO1/ 49374 can be synt hesized using the
nmet hods descri bed herein,

R!
9 / O
- R &fA\N @af/ \[:::l\v/o ]
T

R’
| vV
R6 R5 (XXVIID) | _

(XXVI)

NMP
R’, R®or R’ =Br, I, N,, OTf

0O

i (\Nko/@ K\NH.TFA

8 R?
R N )
1) ArB(OH),, Pd(0) cat., R N
7 Na,COs;, solvent, 60°C
R N R t li 7
epeat coupling R N
R

RS R
5
2. TFA 5% Et;SiH, 1t , 16h R
(XXVIII) (XXIX)

R’,R®or R’ =Br, 1, N,, OTf

R, R®or R’ = Ar, R, COR, etc

One such method to prepare compounds of Formula (I)
and (I-a) with substituted R! sidechains in a more direct
5 manner is illustrated in Scheme 7. Alkylation of the
piperidine nitrogen (I or II, R! = H) with a haloalkyl
ester, such as ClCH;(CHy) CO2Me, in the presence of NaI or
KI and a base such as K3C0O3, NajCO3 or the like, in dioxane
or THF or other such solvent while heating (see Glennon,
10 R.A., et. al., Med. Chem. Res., 1996, 197) affords the R!
alkylated esters. Subsequent formation of the activated
amides (XXX) is accomplished by treatment of the ester with
N,O-dimethylhydroxylamine hydrochloride and a Lewis acid
such as trimethylaluminum or triethylaluminum in toluene

15 (see, for example, Golec, J.M.C., et. al., Tetrahedron,
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together with synthetic nethods known in the art of synthetic organic
chem stry, or variations thereon as appreciated by those skilled in the
art. Addiwpmpabo137 net hods i nclude, but are not limted topcrhussesgsescri bed
in USSN 09/594,954 (filed June 15,2000); USSN 09/595,250 (filed June 15,
2000); and USSN 09/594,008 (filed June 15, 2000); mhereln all three

ref er ences 189¢, h@ﬂ@byatn@BCpor§r@dtmenttnélﬁhénﬁmﬂéﬁy K&Kei Wiby ref erence.
10 It is akgQy %Q@e%%tQggahQ%EtBQﬁ1%”Q@Eh%%engﬁcﬁlasRé%agnBQQ rBégeB@s R7,
R8, R9, n, & t he conpounds of present invention can
synthe5|ze@2MQBng @héYheahddérY@eéétthm rﬁagﬁﬁﬁﬁtaﬁ@ouéﬁ9efﬁlbé ( Decenber
20, 2000) p Pr ISI aI i I on Po ha C cals 15
docket nu rs P%¥72 Tet 3% %7L%%% he?gg§ ?Eggr %ggtﬁggkn their
entirety héﬁ@ﬁﬁaB}YrEPéﬁéncﬁ 0. to@@ﬁﬁéﬁ ﬁWPﬁh§§ﬁFh§?ﬁ€t#€Pﬁod@ Rrown in the
art of  symrlRgkiG 0T gaRI.C %ﬁ%sb@fk Ofpvar u@bwnslhhsr 8QR taB1eaPpr eci at ed
by those skilled in the art. 20 PERI MENTALS _Exanpl e 1 Preparation of

8- (4- thhoﬁ?lfeﬁétﬁypﬁhéﬁyPﬁFZ gt@ega etc. at low temperatures

t et r ahydr oglelfopycazheochpdtakadenoxakoned( Gikxane. 25 (NH NH HO O
Step A. To a solution of piperazine-2-carboxylic acid dihydrochloride
(10g, 49 mmol) in 40 M water was added an 30 aqueous solution of sodium
hydroxide (39 m, 2.5 M. A solutionSCHEMIPEr (II) sulfate pentahydrate
(6.59, 26 mml) in 80 mM water was added, and the deep blue solution

/Rl
R’ (\N
R® N
R®™ ) CICH,(CH,).CO.Me
R7 N 4b 2 2/p 2
s Is R 2) MeNHOMe+HClI
R® R AlMe;, or AlEt, PhMe
/ONR
1) ,/\N
R® N
R7

(XXX)

O
2 R® N/\(V)J\RZ
1) R"MgBr, THF p
N
R4a

0°C R’
(XXX) -
7
2) aq. HCI R . NR®
RS R
10 (XXXI)

It is understood that for substituents R7, R8, R9, and

R1l, the compounds of the present invention can be prepared
in a number of ways well known to one skilled in the art of

15 organic synthesis. The compounds of the present invention

~-101-



-102 WD 02/ 059127 PCT/ USQOL/ 49374 was cooled to 5 C. Sodi um bi carbonate (5
g, 59 mmol) was added in one portion, followed by the dropw se addition of
benzyl chiwomkosarate (7.7 m, 54 mmol) in 40 m di oxane ovecT/U01/#3mut es.
Sodi um bi car bonat e was added as needed to 5 maintain a basic solution. The
reaction was allowed to warmto rt and was stirred for 16 h. The

preci pi t at ecavasbe f$ynidresfi zef Wing the aié el -desPobee yihersgt per azi ne- 2-

car boxyl i ¢ @61 CORPEFN ChRgh Al & US Gk &S bound fhecieXdre S§£p. 10 Step B.
To a solution of 4-carbobenzyl oxypi perazi ne-2-, carboxylic acid, copper

chel ate i n FBURRLIAIVIIIREC LRV S BTy | ShHetR B RS rakEFR 5 d, di sodi um

?ﬁl t, di hydigheeci{dtd oy 2ZhdB®| ki Thed MKtehe aves. hemd@tciond0 C for 3 h.
e reaction

Xt ure s.then cooled to rt and.concentrated 15 to dryness.
The reolaudaiiods s Die 1 Pubcrns ied lee B ot is S ciptreiied o 35
mmol ) and tugst hyd /s jes4 20fied dhdde m®) )0 WkEy e Bekledo s s 5 G ol uti on was
heated to 60.. C for 16 T ark_r i ) r cpol e 0 .
Concentr at egfﬂcﬁé véa%n% ed %kgo(g)r’l n%nc?ﬁgé%ﬁﬁ%%v?Lyfﬁoeéﬂggﬁsg %tjlj%é]e V\ili"i% t hen
di l uted wi t20ED0; Whewtisr ahd theeaqueirisend ey aar vadzeesddy atheurpvtdted hyl

tate. T i i 1 ter, dried S04
acetate he, conb Pe&?%@f@%%ﬁ%ﬁé%zm er ried over My

and concenfrated to a
ni t ropAényl ) pi pettazihea s anbbeas teodicih tuskter divlestiyuemts 25 .t ¢ 2next
step. Step Gy Tasa sel upyon,of the ab e 0 I - - 2+

ni t rophenyl pi’p%r az?né-%-tgfr{b’ox%ll’i cn’aga:ﬁgi i&n’. %8% %e‘,’qg%/oé‘g% Oéa(%e}{el c acid
varned to Gr<Gews buidetioncpoveersyiEiggiien wokng ome mMHdmCti on was
heated at €Q. & i3 fh R BLA&AR 1PN IESs CQU &GO 40 ansh dN was

added. The resulting precipitate was filtered and dried. The crude

mat eri al weBreN ssknel Fat et RpRhecaht g dRenRt pivvgepceuticals
15 docket numbers PH-7263-P1 and PH-7257-P1l, hereby

incorporated in their entirety herein by reference,
together with synthetic methods known in the art of
synthetic organic chemistry, or variations thereon as
appreciated by those skilled in the art.

20

EXPERIMENTALS

Example 1
Preparation of 8- (4-Methoxy-2-methylphenyl)-2,3,4,4a~
tetrahydro-1H-pyrazinol[l,2-alquinoxalin-5(6H) -one.

25

Step A. To a solution of piperazine-2-carboxylic acid

dihydrochloride (10g, 49 mmol) in 40 ml water was added an
30 aqgueous solution of sodium hydroxide (39 ml, 2.5 M). A

solution of copper (II) sulfate pentahydrate (6.5g, 26

mmol) in 80 ml water was added, and the deep blue solution
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through a plug of silica gel, eluting with 40% et hyl acet at e/ hexanes. The
filtrate was concentrated to afford 35

3- car bobewsybkozyi22, 3, 4, 4a-t et rahydro- | H pyrazi no[ 1, 2-a] - PCT/US01/49374

qui noxal i n-5(6H)-one as a white solid (7.98 g, 68%over 3 -103 WO

02/ 059127 PCT/ US01/ 49374 steps). 1H NWR (CDC13, 300 MHz) 57.32-7.38 (m
5H), 7.00- wésOGopmhedlHp, 56°@6- 6S8d1¢m biLd:&rbcﬁnﬂBe 6({B0g( n$9 2rihol b.WlBs 5. 19

2H), 4.7 1H) . 3.50 (dd, 1 =
111, % 6 APaclin Shiebisthiofh, Tobolisdoby, Baepiophilhy dapishiot
ppm M (EBbhzyﬂzhio33$orthH] (7.%t e, DS4Tomaldolint BOnmdf dioxane over

3- car boben X% 4,
tetrahydroa¥H%pyP§§§no[% glur bﬁFﬁg%g ateSW& added is nsedefltg nol ) in

30 M DWW meohedlnoaobaelwa50éd§eéna 1@h§orﬁﬁpén06fWﬂsbﬁéﬁﬁyedctﬁlnlde in

30 m DWF Rk %9 r€'aH36®aSTB%195@ageo&e§%thon WA Bhkbhipdtatelwgsfor an
addi ti onal ter was added d the aqueous | ayer was extracted with

et hyl acetéﬂéteTﬁé é@ﬁbﬂﬁéédoF@aﬁ?é@rdwéréaﬁﬁgﬁéﬂzwﬂpﬁyﬂépéFazaPPea over

MySOH4, andcﬁ@ﬁ%ﬁ?ﬁﬁ@tﬁélé5 E@F§e¥ebh@Wb§@|UgedTHQr@EHQ9 HBt ehkaheR@s
recrystallized rom hot ethyl acetate to give 8-bronp-3-carbobenzyl oxy-

2, 3,4, 4a- téFFEhydro | H pyrazi no[ 1, 2-a] - qui noxal i n-5(6H)-one as a white
solid 13B. 84tep BS Yrbear ystakhibzedryuekdyrbobbnzMVBxiEDEe3az3868-MHz) S

7.32-7.7.38 5H)., 7.12 (dd, J = 20.8.8, .2. 1 6.92 (d,.J.= 2.1,
1H) , 6.62-8?%g%F¥$§EHfF1%5.E@bFﬁF 5 }a£?7&n(§95§w&,5%F§f VAP ifgled
3.47-3.57 emhyl2Hpdidm@feBetBateti2Hpcid, 78i20686ufimsall), dihﬁarése 1H)
ppm N5 (ESI) mz =_4 MH] ! . p roce qutlon
. broun 4. 96 c 2t oBREN Yy | TR6. BLECH TR uae: PEALEROCPLEDy ot oL d 5t
qui noxal i nThEe6HEaeR ch4hdxRUrelwABDEhehncBenzaneo( @ ahh cbﬁ&eﬁdﬂéded
gngEthyl-4tgegggééggnzengebggggaﬁeaagg %g%oggédZiHHHBI ml DM%%ZCC% (2.m),
Fluoronitrobenzene (4.9 g, 35 mmol) and triethyl amine (20

ml, 143 mmol) were added and the solution was heated to 60
°C for 16 h. The dark reaction mixture was cooled to rt.
Concentrated HCl was added to bring the pH to 3. The

20 solution was then diluted with 500 ml water and the aqueous
layer was extracted with ethyl acetate. The combined
organics were washed with water, dried over MgSO4 and
concentrated to afford 4-carbobenzyloxy-1-(2-
nitrophenyl)piperazine-2-carboxylic acid used directly in

25 the next step.

Step C. To a solution of the above 4-carbobenzyloxy-1-(2-

nitrophenyl)piperazine-2-carboxylic acid in 200 ml glacial
acetic acid warmed to 60 °C was added iron powder (16 g) in

portions. The reaction was heated at 60 °C for 3 h. The
30 reaction was cooled to rt and 1IN HCl was added. The
resulting precipitate was filtered and dried. The crude
material was dissolved in methylene chloride and passed
through a plug of silica gel, eluting with 40% ethyl
acetate/hexanes. The filtrate was concentrated to afford
35 3-carbobenzyloxy-2,3,4,4a-tetrahydro-1H-pyrazino[l,2-a]-
quinoxalin-5(6H)-one as a white solid (7.98 g, 68% over 3
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di chl orobi s(tri phenyl phosphi ne)pal | adi un(11) (35 ng, 0.05 30 mvl ). The
reaction m xture was degassed and heated to reflux for 16 h. The reaction
m xture wa® oeosdied to rt and concentrated to a bl ack resipdraiSos74 esi due
was taken up in ethyl acetate and filtered to afford 3-carbobenzyl oxy- 8-
(4- met hoxy- 2- met hyl phenyl ) -2, 3, 4, 4a-tetrahydro-1 H 35

pyrazi no[ 1 s2eplsqui nd¥aNMR- 3CBE]L3 on20( 287z hgd 763%)-7 - 38104, WoH02/ 059027

PCT/ USOL/ 49374 Step_F: Deprotection procedyre:. To sol ution aqf _3-

car bobenzyl7o>93§- éﬂk'4-1|$ét'h(§x$‘-62-6 tthImphéﬁﬁl')%z,gg%,‘ﬁi- (m, tZH? %’1%‘

t et rahydr o5l . Hopymaz i2mg[, 1,4278] duhi, naxal,i @-.3@6Hjr, onel)(,03389-Bn6B) (M 6 n
absolute e nol S ed 10%. Pd/ C (150, ny and .exge cl xene (3
m). The oLy Pedl i 'mgfxt“urfoel'qvvaé'r]?eg‘[zed)lﬁg'rgf'|°§x5'i?t3¥"53%?'the

m xt ur e5wag .0@elRe@1t dm,r tLHand 1f.i6l5t dised 1HNr ppgh aMgad ESI ) cel/izt e, 3v@shi ng
heavi |l y vvi[m thanol . The filtrate was concentrated to a colorless

resi due. The crude material was purified by 10 radial PLC (1 nmplate, |oad
and el ute wi t hanol.) gisve olehg Lt h81,e0aRauRd _as jacqlarl ess oil (30
My, 249 . \yth’Nﬁe (%%Cf&sggbl&f\)/l—lz)&fsglf% %5, ?9(:1 891 i, 1A, 6.95 (dd, J
= 8.5, 1.9tmrrahmyroslispryrazinml3@raleagrnpgalin=>5(fH3 e 1M 0 9.83 (s,

3H), 3.53-3.6 . 3.,18.( Mol . 79- 3. .26 (s, 3H)
ppm M (E Il)gnjrg‘]o:l?)’g%zl %O mﬁ}@ bé#%l §02%Pr e%é?’é i%%g%? £

8- ( 4- Nkt hoxyl2trienhplfphetyionozudcd pdaifle6in260 ml DMF over 20
hexahydr o- | H pyr azi ng[ 1, 2- a] qui noxal i,ne. (NH &E?J O Ste : To a

Cot ] on of 8V sy 3rea P aba, JRasyLon was stirred af U 8 £or '&n

2,3, 4, 4a- t glacakydnail ht.pynazi mektr2walk- gddeaxandnthebHuenas 2ayez. 15 g,

5.2 mmol ) MQSB%XEEaE@EdF%gkﬁde%%yq gcg%%t%qdegh% combined organics

were washed with water, dried over MgSO4, and concentrated

15 to a yellow solid. The crude material was recrystallized
from hot ethyl acetate to give 8-bromo-3-carbobenzyloxy-
2,3,4,4a-tetrahydro-1H-pyrazino[l,2-a]-quinoxalin-5(6H) -one
as a white solid (3.84 g, 78 % recrystallized yield). H
NMR (CDClsz, 300 MHz) & 7.32-7.7.38 (m, 5H), 7.12 (44, J =

20 8.8, 2.2 Hz, 1H), 6.92 {(d, J = 2.1, 1H), 6.62-6.65 (m, 1H),
5.18 (m, 2H), 4.74 (m, 1H), 4.31 (m, 1H), 3.47-3.57 (m,
2H), 3.06-3.13 (m, 2H), 2.73-2.96 (m, 1H), 1.61 (s, 1H)
ppm. MS (ESI) m/z = 416 [M+H] .

Step E: Coupling procedure: To a solution of 8-bromo-3-

25 carbobenzyloxy-2,3,4,4a-tetrahydro-1H-pyrazino[l,2-a]-
quinoxalin-5(6H)-one (415 mg, 1 mmol) in benzene (10 ml)
was added 2-methyl-4-methoxybenzene boronic acid (332 mg, 2
mmol), 2M NaxCO3 (2 ml), and
dichlorobis (triphenylphosphine)palladium(II) (35 mg, 0.05

30 mmol). The reaction mixture was degassed and heated to
reflux for 16 h. The reaction mixture was cooled to rt and
concentrated to a black residue. The residue was taken up
in ethyl acetate and filtered to afford 3-carbobenzyloxy-8-
(4-methoxy-2-methylphenyl)-2, 3,4, 4a-tetrahydro-1H-

35 pyrazinol[l,2-alJquinoxalin-5(6H)-one (297 mg, 65%).
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solution of BH3-THF conplex (16.25 m, 16.25 mvol, 1IMin THF). The
reaction was allowed to slowy warmto rt over 25 mnutes and was heated
to ref |uwooaosEr7 1.5 h, the reaction was cooled to rt. WMerhsoohysmas added
and the 30 m xture was concentrated to a yell ow residue. This was

repeated. The crude material was purified by colum chromatography using a
Bi ot age( c) Stlems I :4Peprot@crion Progeduys: MDT@2ﬁ0§@iE¢1PGTD@SGI/49374

col um, '%%&%%&Jﬁﬁxy gh ¢ @h@ém%&%e%hh@t @@%}hte?lyg')\@ 8- 4

br ono- 3- car bobenz Hp ra2|no 1 g ui noxal i ne
as a whi te%Fﬁ@Y@fOZéHg‘PYGG‘%mO [i-HzNﬁlﬂqueBef§11§’0 ﬁﬁ2r°967 94 .38 (m
5H) 2 IS §m735. idd, ml avdolute %tﬁéno%"ﬂﬂa)s allde3dr 6.0%9 Panc 2hk0 ?‘g*? (2 g

m
(m 1H)® 2556, § Wm@fﬁ«f%e%e@@ 43 33 %ﬁ blpcks %@ctfﬁf Bﬁ%ﬁtuws (ESI)
m z 402 hMtheatsﬁemoBreGEnaralAﬁm@mlsn@ praeedikeuréowassebulliedn tof 8-
10 bronD-3- ar.b on 3 4, 4a 5
pyrazino[l, §U|no ari Pﬁ gg al? d éan%qbenZeWgs%égg h&aea Boroni ¢
acid (1.0 mnmh)meZhHmQ4ueoabesdhﬂtm@meowasNa2@C©n¢rambﬂ tand
di chl or obi $(hilAeny LaRasRl nehRal Ladlmhllcly 681043 MBR) £ ehSpFhe reacti on

m xture was degassed thoroughly heat ed YThe bl ack
react i bh niredded Ra&E ﬂﬁeﬁmbﬁdﬁée tdoad and edncenwishemetdanoh) atk resi due.

This was  dij$e0leyed clif 1RELBYIRNAGC RO 881300 BaSSed UBpowgh asphug of
silica gel, eluting with 40% et hyl acetate/ hexanes. The 20 flltrate was

concent r at &8 NMRa(€§§ilslue30CthéHc} udé helterichl J was purti4.i ddby .88 al PLC

(1 mm pl at o] and _e 0%_ et hy etate/g xane tq give the

coupl ed prg t%gs % 5 Litg ﬁ% Hgfes é%— %é dfpé sOt§C?%058 rdcé&dure:

To a sol utilos &fz, ZH)Lhé GBz(pnoBHbted 68upl.€d pmodad ,(0..28 mmDI)Hln 4 m
15 2.79-3.01 (m, 3H), 2.26 (s, 3H) ppm. MS (ESI) m/z = 324.2

[M+H]".

Example 2

Preparation of 8- (4-Methoxy-2-methylphenyl)-2,3,4,4a,5,6-
20 hexahydro-1H-pyrazino[l,2-alquinoxaline.

(" NH

Step A: To a solution of 8-bromo-3-carbcbenzyloxy-
2,3,4,4a-tetrahydro-1H-pyrazino[l,2-al -quinoxalin-5(6H) -one

25 (2.15 g, 5.2 mmol) in 30 ml THF cooled to 0 °C was added a
solution of BH3-THF complex (16.25 ml, 16.25 mmol, 1M in
THF). The reaction was allowed to slowly warm to rt over
25 minutes and was heated to reflux. After 1.5 h, the
reaction was cooled to rt. Methanol was added and the

30 mixture was concentrated to a yellow residue. This was
repeated. The crude material was purified by column
chromatography using a Biotage© Flash 40i (4.0 x 15.0 cm
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absol ute et hanol was added 10% Pd/ C and excess cycl ohexene (2 m). The

bl ack reaction m xture was heated to reflux. After 4 h, the m xture was
cool ed t owotozasd2filtered through a pad of celite, washi mgThesavidsgs wit h
met hanol . 30 The filtrate was concentrated to a col orl ess residue. The
crude material was purified by radial PLC (1 nmplate, load and elute with
met hanol ) tolyimpe tlieedsenéneanyeamiind asthyviehet 6hleaifieds tohaivet Be

conpound V\/%%o%e@al’c%(}btaﬁo%w&l%&‘}mz 3-4,4a,5,6- ~hexahydro-1i-
car bobenzyl oxy-2, 3, 4 6- hexahydro-1 H p i no - -106 WO 02/059127

PCT/USOl/49@?@21§Pd&v@oﬁéﬂPﬁ@oéﬁélpﬁeaFe&uWPé&ebSE&ﬁﬁc (Zcr@ By PR&)general

priocedure_af; SHEPIcBCand foolyen) abgve bp-35YmovRLably yi 6l d5-aHhBIR (CDCLS,
300 MHz) 57.12-7 ?n] 1H), 6.7 . = 8.1, 2.1 Hz,
1H), 6.83 ((dd,Jo== B.38,12H2, HEH) 1H3. 31 6553351)593 aes 3HT4 Bml62i,

3 29 3.31 2 3.,15- 1 3 2,16
2. 52- %@%9 H)w H§“ H%? %mﬂ E%’ LI é%l(;n“mlfh 3135 M£ (my
Exanple 3 Qﬁépaﬁaﬂﬁoﬁ eb 8m[4lﬁ@bhéx9023(@ﬁ|ﬂmuoﬁﬁmetﬁyﬁﬁpﬁeﬂﬁlﬁm,

2,3, 4, 4a, 56nhexakydrQ- | Hypypagi no rquinoxal yge. M¥HEF3 NH \ ( / H
O 15 The t??le&cgﬁpo%nd mgsbgﬁépapéd%F?oﬂ1BO%ronD- -[M )

car bobenzylsegy- .3, @eﬂ%rﬁﬁcﬁﬁﬁﬁﬁi‘&r BrbH‘e@MEéZ' n%lasz,oqhngﬂoesel gpe and
t he requi red boronic acid ener al rocedure of Exanple 2, Steps B

and C 1% 2W@5\?e§appr§>r>€ﬁ&zylmm 3¢ &3>  8obeKREYIEP-38-7. 25 (m 2H),
7.02 (dd, $yTa2Qn8.[1,22alglinokblinG. {b.6dmmd1F 8ndsHal b@hzeﬁe6ﬁaédd, J =

added boronic acid (1.0 mmol), 2 M agueous solution of
NasCO3 (1 ml), and
dichlorobis (triphenylphosphine)palladium(II) (0.025 mmol).
15 The reaction mixture was degassed thoroughly and heated to
reflux for 16 h. The black reaction mixture was then
cooled to rt and concentrated to a black residue. This was
dissolved in methylene chloride and passed through a plug
of silica gel, eluting with 40% ethyl acetate/hexanes. The
20 filtrate was concentrated to a residue. The crude material
was purified by radial PLC (1 mm plate, load and elute with
20% ethyl acetate/hexanes) to give the coupled product as

a white foam.

Step C: General Deprotection procedure: To a solution of

25 the CBz protected coupled product (0.21 mmol) in 4 ml
absolute ethanol was added 10% Pd/C and excess cyclohexene
(2 ml). The black reaction mixture was heated to reflux.
After 4 h, the mixture was cooled to rt and filtered
through a pad of celite, washing heavily with methanol.

30 The filtrate was concentrated to a colorless residue. The
crude material was purified by radial PLC (1 mm plate, load
and elute with methanol) to give the secondary amine as a

white foam.

35 The title compound was prepared from 8-bromo-3-

carbobenzyloxy-2,3,4,4a,5, 6-hexahydro-1H-pyrazino[l, 2-
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8.1, 1.5 Hz, 1H), 6.44 (d, J = 1.5 Hz, 1H), 3.861 (s, 3H), 3.67-3.71 (m
2H), 3.29-3.31 (m 2H), 2.97-3.20 (m 4H), 2.70-2.77 (m 1H), 2.55 (m 1H)
ppm N5 (EBlop/osdi2z7 = 364 [MrH]'. 25 Exanpl e 4 Prepar ati onPafi/Us01/49374

8- (2- Met hyl phenyl ) -2, 3, 4, 4a, 5, 6- hexahydro- i H pyrazi no[ 1, 2-a] qui noxal i ne.
-107 WD 02/ 059127 PCT/USO1/ 49374 (NH NH H The title conmpound was

pr epar ed f pdpugnrgfsng- and the required boronic acid by the general

car bobenzykaxireued ofa o penex aRMILog heBy kBBROL A 35550akaHigoxal i ne and
the required boronic acid by the general procedure of Exanple 2, Steps B

and C in 2#%edder 4H| NYRel(@DC11H MR YICOC130 7300-M+2p %m, 10HY, 26- &y 4H),
6.55 (dd, j. = .2, ,1.9 1 6.46 (d, J,=,1.8 1H), ,3.69-3..73 (m
1H), 2.94-3-353 ?H‘.’ é?—’a)?,' 558 ??igo - %H} 3:%8H5mHi’fh)ﬁ%16§2?§9 s. 3H)
ppm M (ESI.)L Bzz H2803[.BREH|(E., 3EXanpl.6653P7dpdmat 28n,08.29-3.31 (m,

8- (3- Met hy enyl y 2,344, 44a, 5 hexalydkr0~ 1 1H- py i ng[ ¥g2»alguinoxal i ne.

r NHH H ?EwThé'%llBt Péigoﬁrg\éu%gj\hag'gge%é}édw@r'o%ﬁé-'brgéﬁg-%-']78 (&

car bobenzyR&ry- 2,.524245895 (8- hékahyar 87| WspyBHzi rol, 2MSa(ESLhoR&dki Ae and
the requiradgbgyqpije acid by the general 20 procedure of Exanple 2, Steps B

and Cin 12%overall yield. 1H NVR (CDC13, 300 MHz) S 7.28-7.33 (m 3H),
7.06-7.08 (m

10 Example 3
Preparation of 8-[4-Methoxy-2-(trifluoromethyl)phenyl]-
2,3,4,4a,5,6-hexahydro-1H-pyrazino[l,2-alquinoxaline.

r/\NH
N
N
oy
~o

15 The title compound was prepared from 8-bromo-3-
carbobenzyloxy-2,3,4,4a,5, 6-hexahydro-1H-pyrazino[1l, 2-
alguinoxaline and the required boronic acid by the general
procedure of Example 2, Steps B and C in 27% overall yield.
1§ NMR (CDCl3, 300 MHz) &7.20-7.25 (m, 2H), 7.02 (44, J =

20 8.7, 2.7 Hz, 1H), 6.71 (d, J = 8.4 Hz, 1H), 6.60 (d4dd, J =
8.1, 1.5 Hz, 1H), 6.44 (4, J = 1.5 Hz, 1H), 3.861 (s, 3H),
3.67-3.71 (m, 2H), 3.29-3.31 (m, 2H), 2.97-3.20 (m, 4H),
2.70-2.77 {(m, 1H), 2.55 (m, 1H) ppm. MS (ESI) m/z = 364
[M+H] .

25

Example 4

Preparation of 8-(2-Methylphenyl)-2,3,4,4a,5,6-hexahydro-

1H-pyrazino[l,2-alquinoxaline.
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1H), 6.91 (dd, J = 8.4, 1.8, 1 H, 6.73-6.78 (m 2H), 3.68- 3.72 (m 1H),
3.27-3.48 (m 2H), 3.15-3.19 (m 1H), 2.93- 3.07 (m 3H), 2.70-2.77 (m
1H), 2.53wD.08asqz1 1H), 2.38 25 (s, 3H) ppm M (ESI) nizPeTASO1/jd8FH] " .
Exanple 6 -108 WO 02/ 059127 PCT/ US01/ 49374 Preparation of

8- (4- Met hyl phenyl ) -2, 3, 4, 4a, 5, 6- hexahydro- 1H pyrazi no[ 1, 2-a] qui noxal i ne. |
NH NH HS5 The titlp/\cnrrpound was prepared from 8-brono- 3-

car bobenzyl oxy- 2, 3, 4,8a b, 6- hexahydro-| H pyrazi no[ 1, 2- a] qui noxal i ne and

the require @ d by the general procedure of Exanple 2, Steps B
and C in 10%Quera

Yel'd. 1H NMR (CDC13, 300 MHz) S 7.41 (d, J = 8.4,

.1, 1H), 6.91 (dd, J =8.1, 2.1 Hz, 1H), 6.77 (d, J =
8.4 Hz, 1H)6.72 (d, J = 2.1, 1H), 3.78 (m 1H), 3.67-3.71 (m 1H),
3.29-3.32 (m 2H), 3.15-3.19 (m 1H), 2.92-3.10 (m 3H, 2.67-2.76 (m 1H),
2.52-2.62 (m 1H), 2.36 (s, 3H ppm M (ESI) mz = 280 [MtH'. 15 Exanple
7 Preparation of 8-[4-Fluoro-2-(trifluoronethyl)phenyl]-
2, 3, 4, 4a, 5ThehEiaRed COMPRYBGY ¥2SnBE eP2rsPqdrABx 8rPHeMo-8NH CF3 N H I~ 11 H
20 F The tichh-®otRmRYUBEMAS 3puenar, 6d st heka8yBrerduSpyrazino[l, 2-

r nzyl Qxy- 2 4 -h hydr o- | razi,no[ 1, 2-
ca bObESZya?é%inbiéﬁﬁn%’gh t%éar%%ugreg_%%rgéhco ci% by the general

procedure of Example 2, Steps B and C in 24% overall yield.
14 NMR (CDC1l3, 300 MHz) &67.19-7.26 (m, 4H), 6.55 (dd, J =
8.2, 1.9 Hz, 1H), 6.46 (4, J = 1.8 Hz, 1H), 3.69-3.73 (m,
1H), 2.94-3.32 (m, 6H), 2.76-2.80 (m, 1H), 2.58 (m, 1H),

10 2.29 (s, 3H) ppm. MS (ESI) m/z = 280 [M+H] .

Example 5§
Preparation of 8-(3-Methylphenyl)-2,3,4,4a,5,6-hexahydro-

1H-pyrazino[l,2-alquinoxaline.

|/\NH
N
XY
7
H
15

The title compound was prepared from 8-bromo-3-
carbobenzyloxy-2,3,4,4a,5, 6-hexahydro-1H-pyrazino[l, 2-
alquinoxaline and the required boronic acid by the general

20 procedure of Example 2, Steps B and C in 12% overall yield.
1H NMR (CDCl3, 300 MHz) & 7.28-7.33 (m, 3H), 7.06-7.08 (m,

1H), 6.91 (dd, 0= 8.4, 1.8, 1 H), 6.73-6.78 (m, 2H), 3.68-
3.72 (m, 1H), 3.27-3.48 (m, 2H), 3.15-3.19 (m, 1H), 2.93-
3.07 (m, 3H), 2.70-2.77 (m, 1H), 2.53-2.61 (m, 1H), 2.38

25 (s, 3H) ppm. MS (ESI) m/z = 280 [M+H]".

Example 6
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a] qui noxal i ne and the required boronic acid by the general 25 procedure of
Exanple 2, Steps B and Cin 5%overall yield. 1H NWR (CDC13, 300 WHz) S
7.69-7. 72v0rop/03H7 7.64 (m 1H), -109 WD 02/059127 PCT/ UBQT/us9B¥9874 7. 18
(m 1H), 6.85 (dd, j = 8.5, 2.2, 1H, 6.77 (d, j = 8.4, 2.1 Hz, 1H), 6.66
(d, J =2.1 H, 1H), 3.83 (m lkb 3.68-3.71 (m 1H), 2.98-3. 36 (m 6FD
2.70-2.79 @#PD@HPthB-@f—@ﬂﬁﬁwﬁﬂthmﬂphqmnl)ws @EglﬂanﬁZG—hyxéhpﬂFHr
Exanpl e 8 RrepAfHaldiek [@Qf, 2Qaq&uygbg¥hgggpyl) 2,3, 4,4a,5, 6- hexahydr o-
1H—pyra2|no[1 2-aj qui noxaline. rNH N N 10 H Step A. To a solution of
pi per azi ne- 2- carboxyllcdamlg6 di hydrochl oride (10g, 49 mol) in 40 M water
was added an aqueous s n of sodium hydroxide (39 m, 2.5 N). A
sol ution of copper fate (6.5g, 26 nmol) in 80 m 15 water was
, diution was cooled to 5 C. Sodi um bi carbonate (5
g, 59 mmuol) N one portion, followed by the dropw se addition of
benzyl chl or of« 7 m, 54 mol) in 40 mM di oxane over 10 m nutes.
Sodi um bi carbonate was added as needed to 20 maintain a basic sol ution. The
reaction was allowed to warmto rt and was stirred for 16 h. The
precipitate was filtered and dried to afford 4-carbobenzyl oxypi perazi ne- 2-
gar bogvSITcm@ Qltqwmp@m@bahﬁsr @)&le@‘éQedS@i'odi BeGirloyhol-13 - Lhe Inext stgp 25
t ep 0 a tio ar en azine-2- car ic ac
copper cheﬁ%ﬁ§4Q$n?§a %aseé %@s gﬁ&pbgﬁfpeﬁgﬁpaﬁﬁﬁéPQtﬁ éatic acid,
di sodi um sal]iguidiopdriatee and the requlred boronic acid by the general

procedure of Example 2, Steps B and C in 10% overall yield.

14 NMR (CDCl3, 300 MHz) o 7.41 (4, J = 8.4, 1H), 7.18 (4,

10 J=8.1, 1H), 6.91 (dd, J = 8.1, 2.1 Hz, 1H), 6.77 (4, J =

8.4 Hz, 1H), 6.72 (4, J = 2.1, 1H), 3.78 {(m, 1H), 3.67-3.71

(m, 1H), 3.29-3.32 {(m, 2H), 3.15-3.19 (m, 1H), 2.92-3.10

(m, 3H, 2.67-2.76 {(m, 1H), 2.52-2.62 (m, 1H), 2.36 (s, 3H)

ppm. MS (ESI) m/z = 280 [M+H]".

15
Example 7
Preparation of 8-[4-Fluoro-2-(trifluoromethyl)phenyl]-
2,3,4,4a,5,6-hexahydro-1H-pyrazino[l,2-alquinoxaline.
" NH
N
CF
N
s
20 F

The title compound was prepared from 8-bromo-3-
carbobenzyloxy-2,3,4,4a,5, 6-hexahydro-1H-pyrazino[1l, 2-
alquinoxaline and the required boronic acid by the general

25 procedure of Example 2, Steps B and C in 5% overall yield.
14 NMR (CDCl3, 300 MHz) 6 7.69-7.72 (m, 1H), 7.64 (m, 1H),
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(7.9 9, 21 mol) and the blue m xture was heated to 80 C for 3 h. The
reaction mxture was cooled to rt and 30 concentrated to dryness. The bl ue
resi due vwa® odiosset ved in 100 ml DMBSO. 2, 4-dichl oronitrobeazdarsel/§B8766 g, 35
mml) and triethyl amne (20 m, 143 mmol) were added and the -110 WO

02/ 059127 PCT/ USOL/ 49374 solution was heated to 60 C for 16 h. The dark
reaction Mi-tBur@ was)cobl-88 tddrt J €oBcént PaBed lACl ®ad’addedJdts pH = 3.
The sol utigngwas ghgg dqhyte@ W@thdSOQ-aizwqtgg ang) ,t Begaqygougyhayer was
extracted with eth acet ned organlcs wer e mashed with
water, driéd®§ver” S@ﬁ 15hd goﬁéeﬁtﬁété@ t8Harferd0-2-79 (m, 1H),

4- car bobenzykoxy- k1( 4mGhhan opdm. ni sopkeny! jpizper agengm2ugar boxylic acid as
a yellow residue used directly in the next step. Step C. To a solution of
t he above residue 4 10

car bobenzy 8% i (? chl oro- 2- n|trophenyl)p|pera2|ne 2- carboxylic acid in
200 M gla i Eefic acid warnmed to 60 C was added iron powder (14 g) in
portions. The reaction e for,3 egl as cool ed
to rt and¥fﬁpﬁéf 38T gf ded(H ﬁ%gﬁ¥§§F?gXE’ ?éc(4f?3f§ magg%%hggfggred and
dri ed. Thel8rpywaganelilalk-adquidnoxeling-in nethylene chlori de and passed
through a plug of celite. The filtrate was concentrated to a dark red
residue. This was purified by the Biotage 40i (4.0 x 15.0 cm colum, | oad
met hyl ene el de | u - 50% et hyl acetate/ hexanes) 20 to give

9-chl oro- 3-ch xy , 3,4, 4a-tetrahydro-| H

pyrazino[ 1, 2-8 { -5(6FD one as an off-white solid (4.8 g, 37%
yield over 3 step: 1H MR (CDC13, 300 MHz) 57.32-7.37 (m 5H), 6.82-6.85
(m 1;?, 6.68-6. 75 mN2H), 5.18 (m 2H), 4.73 (m 1H), 4.31 (m 1H),
3.49-3l64 (m 25 2H), B.07 (m 2H), 2.74-2.81 (m 1H) ppm M (ESI) mz =

372 [MH" 5 3R DroTQ 2.50LY5L0R 0L ;3260 0r0- 3- carBebenty! oxya

dihydrochloride (10g, 49 mmcol) in 40 ml water was added an
aqueous solution of sodium hydroxide (39 ml, 2.5 N). A
solution of copper (II) sulfate (6.5g, 26 mmol) in 80 ml

15 water was added, and the deep blue solution was cooled to 5
°C. Sodium bicarbonate (5 g, 59 mmol) was added in one
portion, followed by the dropwise addition of
benzylchloroformate (7.7 ml, 54 mmol) in 40 ml dioxane over
10 minutes. Sodium bicarbonate was added as needed to

20 maintain a basic solution. The reaction was allowed to
warm to rt and was stirred for 16 h. The precipitate was
filtered and dried to afford 4-carbobenzyloxypiperazine-2-
carboxylic acid, copper chelate residue used directly in
the next step.

25 Step B. To a solution of 4-carbobenzyloxypiperazine-2-
carboxylic acid, copper chelate in 750 ml water was added

ethylenediaminetetracetic acid, disodium salt, dihydrate
(7.9 g, 21 mmol) and the blue mixture was heated to 80 °C
for 3 h. The reaction mixture was cooled to rt and

30 concentrated to dryness. The blue residue was dissolved in
100 ml DMSO. 2,4-dichloronitrobenzene (6.66 g, 35 mmol)
and triethyl amine (20 ml, 143 mmol) were added and the
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2,3,4,4a-tetrahydro-| H pyrazi no[ 1, 2-a] - qui noxal i n-5(6H)-one (1.45 g, 3.9
mml) in 50 M THF was added a sol ution of 30 borane-THF conplex (1Min
THF, 12. 2wol02/03422 nmol ). After 15 min, the reacti on was pPagatsed443o4 r ef

| ux. After M5 showed the absence of starting material, the reaction

m xture was cooled to rt. Methanol was added and the sol ution concentrated
to a yel | onsobst toe. wddi seawed repedd et divdr 136 H.he Traidmnkatmracaiioms

purified by colum chro hy . -il], WD 02/ 059 CT/ USOLL 49374 si ng
BB ot age( TR AER S5 R B 0LGE o COFTRRCE Toed TG (Ve Rt dns o
chloride, efude Whd 25lut BIowadythemcdt hte¢dexares)0d onyi water and

9- Chl or o- 3- b - :

2,3,4,4a,5, %ﬁeﬁ%ﬁgﬁ%%ﬁﬁlrgﬁ n%’f‘f"’z‘f% %p‘?’ln%})%aﬁ%l aaéc_:%%a%e of f?l\lf\%i te
solid ($98. omplngdyrgan fH/RICCOMUBShGDOv MR ) water 32d7iad ¢ver SOy
6.56-6.66 ( 2 - 5 L1904 -

3 61-3.71 (95 ?C%%%?‘??@gté (3 ,43‘?%%3?92%2%?"%#, (4o (m 2H)
ppm M5 (BSijropheny BEsipesdyine-19-Sudporylio acidvanezkeel ¥ownd bottom

flask char gesk Wit wSeQ0D; Mes: Aded pal |agdkumaddy) acetate (4 ngy, 0.0195
mmol ),  2-di cycl ohexyl phosphi no-2' - (N, N-di net hyl 'am no) bi phenyl (10 nyg,

0.02925 MMOédep Rot Oby| HOEONE €1 &6 8l (80 Mhodl 58 87MLY - 4- POt assi um f 1 uori de
(68 nmg, 1.17 mml), and 9-Chl oro-3 15

car bobéRzy| PRI 7y kx5 b bR -1 TR byF 2R i 1) 2ire i #sdit i ne (140
g, 0.39 M@dyboxdyIc dciegassSErh m¥-g ThoXaneay@si adgder aghid® teagd i on
was degassed and heated  to 100 C for 20 h. The reaction m xture was cool ed

tort and & M@ceddfiath isoRePOWARINAG Wels 18d @O tardst-he TRGuESES LB | ayer
brine, dri DU TTESE ShaC dofoentrat 0 8 Aoar ol Pea RIse The r ude
mat eri al wesnd pLN iHCedvdy addkdl Pie (desnlptaie,praatbidte metdyl ene
chlori Q%’ e%ﬁteef[gé hargc? ciri4e0<% et'ﬂyé %%eatrr%@eef(laarfsvgast %issolved in

methylene chloride and passed through a plug of celite.

The filtrate was concentrated to a dark red residue. This

was purified by the Biotage 40i (4.0 x 15.0 cm column, load

methylene chloride, elute 30 - 50% ethyl acetate/hexanes)

20 to give 9-chloro-3-carbobenzyloxy-2,3,4,4a-tetrahydro-1H-
pyrazino[l,2-a]-quinoxalin-5(6H)-one as an off-white solid

(4.8 g, 37% yield over 3 steps). IH NMR (CDClz, 300 MHz)

87.32-7.37 (m, 5H), 6.82-6.85 (m, 1H), 6.68-6.75 (m, 2H),
5.18 (m, 2H), 4.73 (m, 1H), 4.31 (m, 1H), 3.49-3.54 (m,

25 2H), 3.07 (m, 2H), 2.74-2.81 (m, 1H) ppm. MS (ESI) m/z =
372 [M+H]".

Step D. To a solution of 9-chloro-3-carbobenzyloxy-
2,3,4,4a-tetrahydro-1H-pyrazino[l,2-a}-quinoxalin-5 (6H) -one
(1.45 g, 3.9 mmol) in 50 ml THF was added a solution of

30 borane-THF complex (1M in THF, 12.2 ml, 12.2 mmol). After
15 min, the reaction was heated to reflux. After MS showed
the absence of starting material, the reaction mixture was
cooled to rt. Methanol was added and the solution
concentrated to a yellow residue. This was repeated and

35 the crude material was purified by column chromatography
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25 give 9-(4-nethyl phenyl)-2, 3, 4, 4a, 5, 6- hexahydro-| H
pyrazino[ 1, 2-a] qui noxal ine as a yellow foam (0.23 mmol, 60%. Step F. To a
sol uti on wD o2lom197 (4- net hyl phenyl ) - PCT/US01/49374
2,3,4,4a,5, 6- hexahydro-| H pyrazi no[ 1, 2-a] qui noxaline (96 30 ng, 0.23 mol)
in 4 mM absolute ethanol was added 10% Pd/ C (95 ng) and excess cycl ohexene
(2 mM). Theshihack Biathice® Hiadhurdd iwacl eat el 1 anefdabummAf tlevad h, t he

m xture was_, cool o rt d_fiJtered_t hrough pad .qf |i.te, washing
heavi |y wi {”Prt%ef“ﬁg & EPfhé& Pfﬁﬁgfee\ié‘§ec8'ﬁ%§nt2?’at_e§Ot%oe 3 yellow oil.

Thi s was parietiate /hexaeve)seéophise BPCElbao-Gi-cerbbbenizyllexyenpound as the
di - TFA sal (30 69%_ =112 WC CI/ 4 CD30OD,
300 M) 56 9747 415 sty 1Oy Eag bt By dahotat e SMTa
2.34-2.94 Olff-whi2eHp011399808,. 33Ky, Bph) .VSIHESMR tTRC132880G JMAaH ' . -113
WO 02/ 059127 PCT/ USQOL/ 49374 UTILITY The conpounds qf the present invention
have  t her Sedtad G |y B 14 Bfcdsdd ditdEtndd-o T rddiy ¥

neur ot r ansgi higer sSengahonisn 165-(Rydoexy &ryatanzae @ 9y ,HE) 380d @it her

agoni sm or antagoni sm of 5-HT2 receptors, as _denonstrated by the assays
descri bed BBl owf)FherABedtré (Bvi By Ror2rRedd i(Myné&de®PBr dMSor der s

coul d i nvol(vg1)nwyer eugsi ghegiical processes affected by serotonin

i ncluding, but not limted to, appetite, nood, sleep, 10 sexual activity,

and ari@ri skepoRst ToChi @ko-heexed koahagboglopr @étaskeshavyedl wathe
I nportant to nunerou centr

RO 0 BUTELOUS . oLl RELOYSSYSEETCOR) g0t ighng! el g

psychosi s, 2add cgchioheglyl ehoaphasowl’ - (s N-disettelsmahof baghebyli fldke such

as anoreXiﬁg,bB[%QBQS %Rglg?eEL%¥1nggronic acid (80 mg, 0.59 mmol),
potassium fluoride (68 mg, 1.17 mmol), and 9-Chloro-3-

15 carbobenzyloxy-2,3,4,4a,5, 6-hexahydro-1H-pyrazinol[l, 2-
alquinoxaline (140 mg, 0.39 mmol). 1 ml of degassed 1,4-
dioxane was added and the reaction was degassed and heated
to 100 °C for 20 h. The reaction mixture was cooled to rt
and diluted with ether. 1N NaOH was added and the aqueous

20 layer was extracted with ethyl acetate. The combined
organics were washed with brine, dried over MgSO4, and
concentrated to a yellow residue. The crude material was
purified by radial PLC (lmm plate, load with methylene
chloride, elute with 20 - 40% ethyl acetate/hexanes) to

25 give 9-(4-methylphenyl)-2,3,4,4a,5, 6-hexahydro-1H-
pyrazino[l,2-a]lquinoxaline as a yellow foam (0.23 mmol,

60%) .

Step F. To a solution of the 9-(4-methylphenyl) -
2,3,4,4a,5, 6-hexahydro-1H-pyrazino[l,2-alquinoxaline (96

30 mg, 0.23 mmol) in 4 ml absolute ethanol was added 10% Pd/C
(95 mg) and excess cyclohexene (2 ml). The black reaction
mixture was heated to reflux. After 6 h, the mixture was
cooled to rt and filtered through a pad of celite, washing
heavily with methanol. The filtrate was concentrated to a

35 yellow oil. This was purified by reverse phase HPLC to
give the title compound as the di-TFA salt (30 mg, 26%). 1H
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conmpounds of the present invention potentially have therapeutic utility in
ot her conditions in which serotonin has been inplicated, such as m graine,
at t ent i orwoaRiosdie7 di sorder or attention deficit hyperact ipeirtusodisoes der, 20
addi ctive behavi or, and obsessive-conpul sive disorder, as well as,
conditions associated with cephalic pain, social phobias, and

gast r oi nt esMRnalcDdopor d60sMEuE hd &s 8dy-Sf.4dct(mon 7HOf, Bhe4gastBoi(btest,i sal
tract notility. Lastly, conpounds_ of the present inve tign potentially
have t her apdut iPc 225 (§¥i Firt ¢Hiln ﬁeaﬁﬁaeéénégitpve difdeadedand t PHdmati c
condi ti ons ppapr esenkEsd )by Azhe esanpl gs+af * Al zheimer' s di sease and

brai n/spinal cord trauma. The pharnacol ogi cal anal ysis of each conpound for
ei t her ant ogoni sm or agoni sm of at 5-HT2A and 5-HT2C 30 receptors consi sted
of invitro and in vivo studies. In vitro analyses included K

determ nations at 5-HT2A and 5- HT2C receptors-and an assessnent of
functional (i.e., agonismor antagonism activity at each receptor class
by [1P3 hydrolysis assays. Additional receptor assays were 35 conducted to
eval uate receptor specificity of 5-HT2A and 5- HT2C receptors over
nonoam ne and nui sance receptors (e.g. histam ne, dopam ne, and
muscarinic). A conpound is -114 WD 02/ 059127 PCT/ US01/ 49374 consi dered
active as a 5-HT2A antagonist or a 5-HT2C agonist if it has an |1 C50 val ue
or a Ki value of less than about 50 mcronol ar; preferably |ess than about
0.1 mcronolar; nore preferably |l ess than about 0.01 5 m cronolar. Using

t he assays di scl osed herein, conpounds of the present invention have been
shown to have an 1C50 value of |ess than about 50 micronolar for 5-HT2A
ant agoni sm or 5-HT2C agonism In vivo assays assessed conpound activity in
a variety 10 of behavioral paradignms including quipazine head tw tch,
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acute and chronic feedi ng nodel s, anxiety and depression nodels

(I ear ned- hel pl essness, elevated plus naze, Geller- Siefter, conditioned
tast e avewsioansikaste reactivity, satiety sequence). |n 20qregass;4t hese
nodel s reflect 15 activity as a 5-HT2A antagoni st (qui pazi ne head tw tch,
depressi on nodel s) or 5-HT2C agoni st (feedi ng nodels, anxiety nodels,
depressi on nodel s) and provi de sone UIHAiIZHt i on as to bioavailability,

met abol i sm and Tﬂeaeg%@@&h@%tb&sth%OEBéébgklganénahaﬁlﬁgv@Xperlnents ver e
conducted on reconbi nant,_human 5- and 5- HT2C receptors expressed in

HEK293E ce¢b§rapﬁétapfwﬁﬂ#ﬂéy'éprcé%&@@ﬁ&§809rtﬁéSﬁFé§éﬁt1nVﬁ&¥ﬁpson to
bind at these h@@@@tt%slsms_t@@txers@m@@nhyl t(sehydroagacitpthaiaenpet e-f or

[ 1251] hoxy-4 25 i,odophen 2-am no-pro b|nd|n at
Lhe 5. rir2afly st pa et Ao SPope, BHCBG P oD o haPny e S8y SPFAEFudB=Y)
Lucai tes VHemNabsaatBH byathecakttabB, dBaez ibed1 B8 pw. Re@hptapeambtype and
density det lin r rtaire.of 5-HT2 r r. subfam |
Life Sci. u%dqg§¥1%fr18§%g§5}q}nﬁggg §%1%§§§r§gﬁssfff§d §§%8;8 ®d ennon v
RA, SeggelnMRprSusn@lmHogHeaﬂi@kODa$S§sKafiy@meRAbyTSE@bépnlwl(1988)
[1251] -1 - ( 200 dlaTR Eec. t4andQHR%Q$b)t% aabggtlegopﬁaed ag1kad) nat ed

radlollgan that i cal el’'s the agoni st inity state of
5- HT2 %@roﬁ@?ﬁuﬁli%gclté@éﬁt{@r@ndJ aw@@rl@ﬂeﬁpnﬂ(f}):tsom anH'hSFeLeonhar dt S,

Corospe E, phighbeaeaBlprieieklkes Ma(1892b Ml Q&Bb@%an@hﬁbﬁﬁﬁﬁlEQghgm
dlfferences in the interaction of seroto in - 2/.059127

PCT/ USO1/ 4§84 T ai PRISONGdSYRVERy JENRY nélléoaﬂﬁrﬁ H?&SB&E‘;%PPyﬁPSﬁFnez
receptors. riblatBaatonedle. af42c2)iv328isbrdtie biindkberakiphopankiesyof

conmpounds (eff and e wer.e deter ed in _whole cell reSS|ng
STT2A 5 oP SYeHF 2Lt cRBf BFC By PHEE04Er ng o HELT BB | FLYCraecei ol Sad

15 intake such as anorexia, bulemia, and obesity. The
compounds of the present invention potentially have
therapeutic utility in other conditions in which serotonin
has been implicated, such as migraine, attention deficit
disorder or attention deficit hyperactivity disorder,

20 addictive behavior, and obsessive-compulsive disorder, as
well as, conditions associated with cephalic pain, social
phobias, and gastrointestinal disorders such as dysfunction
of the gastrointestinal tract motility. Lastly, compounds
of the present invention potentially have therapeutic

25 utility in neurodegenerative diseases and traumatic
conditions represented by the examples of Alzheimer’s
disease and brain/spinal cord trauma.

The pharmacological analysis of each compound for
either antogonism or agonism of at 5-HT2A and 5-HT2C

30 receptors consisted of in vitro and in vivo studies. 1In
vitro analyses included K;j determinations at 5-HT2A and 5-
HT2C receptors .and an assessment of functional (i.e.,
agonism or antagonism) activity at each receptor class by
IP3 hydrolysis assays. Additional receptor assays were

35 conducted to evaluate receptor specificity of 5-HT2A and 5-
HT2C receptors over monoamine and nuisance receptors (e.g.

histamine, dopamine, and muscarinic). A compound is
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or inhibit receptor-nedi ated phosphoi nositol hydrolysis. The procedures
used are described below. In Vitro Binding Assays 10 Stable expression of
5- HT2A ana0521089¢7 r eceptors in HEK293E cells. Stabl e cel IpCiriuses498e4 e
generated by transfecting 293EBNA cells with plasm ds containing hunman
5-HT2A , 5- 15 HT2B, or 5-HT2C (VNV edited isofornm cDNA u5|n% cal ci um
phosphat e. CPResdepess picdd val 86 SoRtHTREd aN@IOR}EETEFaPoSHHESC( W)

i medi at e @@l SR QF0LQN hbQ dhil Y€, M f5EREObr €XPK ESPA Dile 881l EERE Ofidy, f or
their maintenance as an extrachronosomal el enment, and the hph gene fromE.

Coli 20 toapositd SRy griempeionas: r eseseaabd v( Hessi thagt agout £947) |

TranSfeCte%l%%bh%1W%rem%%bn%@b@%éabﬂyDQEE%C%ﬁa% Mpdiuki edo1Eagl e nedi um
(DMEM containin di al 0% fetal bovine _serumat 37Cin a humd

enV|roﬁﬁenﬂl€5QP€é?¥ foPSi@9d§9§ asPRY S5 ApSAOSEr) SeRsre - aB8PPEYTES spi nner

culture fobfbihle PTeplentesnivagtWdar Bavel bedns sheaasSsar hate Bai mtajn the
other [I|ines_as adherent cultures. On the day_of harvest, cells were

washed in PRI&SnLEEe LSSET &hed §QPPﬁe5@PESFr088&ﬁFe§°r andTefored at -80 C

30 anbrananEag@@ﬁ@hlaﬁ @nHrbe dgbnagmassay, pellets of whol e ceIIs
(cont ai ni ng appr.oxi mat el 5- _HI2A_o ngTZ

% 1 X 108 ﬁs % $
receptor were tHEw¥dVEn?d 88Y§n85ﬁ8ﬁ8§8n ?@3 6 CAvE Vl%nHelvﬁﬁﬁe
cont ai hd ng of. belbivEDTAlupamgdagm35 iBrilnkiag Balipbzdane( BEadOtwsething 6 for

10 sec). Q%u%%”%%%“%%% offiz %Egh hf“%Sgeggh4§n992t?agndoéeﬁgfgkgﬁﬁnd the

resul ti ng pel'let 'washe dpeat € onogeni I on 02/ 059127
PCT/Uscn/49@¢¢1saﬁde@énedrhaéaﬂeéﬁngﬁépsel¢Wétﬁdn9ﬂusema@ﬁ,méglﬂesuspended

in tissue bytfer andoBEekEbAHCLRERENALLORS oHEr @aRREe B cLivity,
satiety sequence). In aggregate, these models reflect

15 activity as a 5-HT2A antagonist (quipazine head twitch,
depression models) or 5-HT2C agonist (feeding models,
anxiety models, depression models) and provide some
indication as to biocavailability, metabolism and
pharmacokinetics.

20 Radioligand binding experiments were conducted on
recombinant human 5-HT2A and 5-HT2C receptors expressed in
HEK293E cells. The affinities of compounds of the present
invention to bind at these receptors is determined by their
capacity to compete for [125I]-1-(2,5-dimethoxy-4-

25 iodophenyl)-2-amino-propane (DOI) binding at the 5-HT2A or
5-HT2C. General references for binding assays include 1)
Lucaites VL, Nelson DL, Wainscott DB, Baez M (1996)
Receptor subtype and density determine the coupling
repertoire of the 5-HT2 receptor subfamily. Life Sci.,

30 59(13):1081-95. J Med Chem 1988 Jan;31(1):5-7; 2) Glennon
RA, Seggel MR, Soine WH, Herrick-Davis K, Lyon RA, Titeler
M (1988) [125I]-1-(2,5-dimethoxy-4-iodophenyl)-2-amino-
propane: an ilodinated radioligand that specifically labels
the agonist high-affinity state of 5-HT2 serotonin

35 receptors. J Med. Chem. 31(1):5-7 and 3) Leonhardt S,
Gorospe E, Hoffman BJ, Teitler M (1992) Molecular

pharmacological differences in the interaction of serotonin
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t he bi chichoninic acid (BCA) assay (Pierce Co., IL) using bovine serum

al bum n as the standard. 5 Radioligand binding assays for the 5-HT2A and

5- HT2C rwoepisis7 Radi ol i gand bi ndi ng studi es were condu@Cedisbo493det er m ne
the binding affinities (K values) of conpounds 10 for the human

reconbi nant 5- HT2A, 5-HT2B, and 5-HT2C receptors (Fitzgerald et al., 1999).
Assays wer eYdbRdachodr ory tavEh8RaRra CoardoPopyREREYSEYREPIMiBEAt es ( Cost ar
Corp., Cankecégeor¥)) mandphwataakcBilt i, ated2ysbBesaddi tion of 5-HI2A 5- HT2B,
or 5-HT2C nenbran h%ﬁng nate.in tissue buffer 15 %éo-iof%%émell t o assay
buffer (50 mM Tr F8SHEYRCGI8 A\ PEBRRT F165nRIEp SPEEPIRES 16 EMFREGEE 0. 05%
ascor bi ¢ acpdtrepky)7weyecdetairningd] 1A5YhBDe tellthexprHE2Angnd-ETRER2C
receptors (0Q.,3=0 final) ot [ (2- . hnal), for.th - HT2B
receptor? mth50P§%??%86FB?8%SeF¥n§§%%3515§ ?Pgé?wﬁ8%99%¥yﬁ9h éﬁ?ggage
chem cal envirt yphibdt zergpitoat-medonapeti phoapbrpaprsatntl, hydkpigdis.
concentrati 0 i,oLLg C i plicate concentrations of
ligand (12 ?gﬁc%ﬁfﬁggpgﬁg ?gggrﬁgef?gﬁg%gggﬁg%géﬁgf to 10 mcronolar). The
reaction m xtures were incubated to 25 equilibriumfor 45 mn at 37C and
term nated By ¥3erg Bihhihg! ngBafse!/! harvestor; Inotech Biosystenms Inc.,
Lansin M) over GFF glass-fiber filters that had been pre-soaked in 0.3%
pol yet eneimne. Filters were washed in ice-cold 50 mM Tris HCl buffer
(pH 7.5) and thegtabust edpd@skiiod @EMBRHCRANEAH FOHTROErbckp28randn5- HT2C
assays, or Eﬁ 5!gi_;guidgicintillation spectroscopy for the 5-HI2B assay.
Phosphoi nos is studies. The ability of newy synthesized
conpounds to 35 Stahillkatelphdspbei weskt gedrefBEpdhipdr okyiss§evasngonitored in
whol e cell's ' a Lant . -al f rpt descri bed

or evi ousl y ggglfzrﬂlﬁégg%gusaf}ﬁ,tﬁfgggfﬁﬁdg cont@9RAng ninaR" BLATSA des

15 HT2B, or 5-HT2C (VNV edited isoform) cDNA using calcium

phosphate. These plasmids also contained the
cytomegalovirus (CMV) immediate early promoter to drive
receptor expression and EBV oriP for their maintenance as
an extrachromosomal element, and the hph gene from E. Coli
20 to yield hygromycin B resistance (Horlick et al., 1997).
Transfected cells were maintained in Dulbecco’s Modified
Eagle medium (DMEM) containing dialyzed 10% fetal bovine
serum at 37°C in a humid environment (5% CO3;) for 10 days.
The 5-HT2A cells were adapted to spinner culture for bulk
25 processing whereas it was necessary to maintain the other
lines as adherent cultures. On the day of harvest, cells
were washed in phosphate-buffered saline (PBS), counted,

and stored at -80 ©C.

30 Membrane Preparation

On the day of assay, pellets of whole cells
(containing approximately 1 X 108 cells) expressing the 5-
HT2A or 5-HT2C receptor were thawed on ice and homogenized
in 50 mM Tris HCl (pH 7.7) containing 1.0 mM EDTA using a

35 Brinkman Polytron (PT-10, setting 6 for 10 sec). The
homogenate was centrifuged at 48,000 x g for 10 min and the

resulting pellet washed twice by repeated homogenization
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-117 WD 02/ 059127 PCT/ US01/ 49374 HEK293E cells expressing the human
5-HT2A, 5-HT2B, or 5- HT2C receptor were lifted with 0.5 mM EDTA and pl ated
at a dermwptog/osd12200, 000/ wel | onto pol y-D-1ysi ne-coat ed 2#cwaisbhi/4bat es

(Bi ocoat; Becton Dickinson, Bedford, N%) in 5 Dul becco's nodified Eagle's
serum (DVEM G bco BRL) contai ning hi | ucose, _2nmM gl ut am ne, 10%

di al yzed fép§|ceéérﬂfgsﬁ&ﬁpnzgﬁepg/n1T%yggéﬁ9é|ﬁeéleanua§5@egpﬁpee@f9

Fol I owi ng an241é%uarbQQEdeanahgrg&QWEhd@eékﬁlwaslbagDW@ge ﬁaderaglaced

W th DNEN1mnttht fetal .calf serun1and 10 ? %G bco BRL) e cells
were then itREuBAfCBAC PHDISNEEF?MAPﬁéﬁta§§PM gﬁﬁrF ogPtoIfL&oHFépﬁlng a
final coneentihat sedutf albomiGi Avwekhemg@ahdbdnosi tol for 16-18 hr.
Follomﬁgg this incubation, the cells were washed with DVEM (w thout serum
or inositol) contalnlng 10 nNIle and 15 10 (M pargyllne and then
i ncubated for 3@ ‘ 3 f A gRCsever al
test compoynds, . Bgactions mere ternlnated by asplratlng the medi a and

|l ysi ng the‘té?%%‘é%ﬁTreeze thaw. [3H| phosphoinositides were extracted with
chl or of or m net h&adiiol igand/ bind2pgsepudaeedwbycanrofduekeratge

chromat ogr geb¥ fBhe- RAE APhaX8y 5?%&Hit1é@d(RQUOEQQng bEqubflosahaki | I ation
spectroscopy as_ descri bed previousl % égaan et al Fa anal yses 25

The eqh@||6Pruﬁh§pbaméﬁtr&F@@B&PaPFo §taﬁf§T@Rv and %rHﬁ?F
CO”petltl0@e@é@@6?§?@?§tﬂ@é@a@d'6@'%}ed %sggg anAsshgéawéye a@ﬂauaega o
regressi on,curye | n ram a a ri OI‘ e
Pl hydr ol yfso 8 Eppsrbaap Bl Beany 1 thE . Bocar LY BiohenalREEaenesth ¢ 3
" pseudo’ Hchhbradgk: MAQ(EﬁﬂXwEﬂEﬂ)h@&iEtEﬁSBynthk adR®iraxonWhE€r B- H@zA
response (De tg@E%phbrNQ”h%ﬁéymeﬁﬁ%ﬁpe”ﬁomé”é r€5888§e%u%@5 derived
S |on)

fromthe fi't curve maxima (né For85¢ conpou tnd.
Intrink$c d4d0+30t yg¢wAaLl) to assay buffer (50 mM Tris HCl, 0.5 mM

EDTA, 10 mM pargyline, 10 mM MgSO4, 0.05% ascorbic acid, pH

7.5) containing [125I]DOI for the 5-HT2A and 5-HT2C
receptors (0.3-0.5 nM, final) or [3H]LSD (2-2.5 nM, final)
for the 5-HT2B receptor, with or without competing drug

20 (i.e, newly synthesized chemical entity). For a typical
competition experiment, a fixed concentration of
radioligand was competed with duplicate concentrations of
ligand (12 concentrations ranging from 10 picomolar to 10
micromolar). The reaction mixtures were incubated to

25 equilibrium for 45 min at 37°C and terminated by rapid
filtration (cell harvestor; Inotech Biosystems Inc.,
Lansing, MI) over GFF glass-fiber filters that had been
pre-soaked in 0.3% polyethyleneimine. Filters were washed
in jice-cold 50 mM Tris HCl1l buffer (pH 7.5) and then counted

30 in a gamma counter for the 5-HT2A and 5-HT2C assays, or by
liquid scintillation spectroscopy for the 5-HT2B assay.

Phosphoinogsitide hydrolysis studies.

The ability of newly synthesized compounds to
35 stimulate phosphoinositide (PI) hydrolysis was monitored in
whole cells using a variant (Egan et al., 1998) of a

protocol described previously (Berridge et al., 1982).
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was determ ned by expressing the Emax of a compound as a 35 percentage of
the Emax of 5-HT (1A=1.0). In Vivo Experinents for Serotonergic Ligands.
-118 WO 000203977 PCT/ US01/ 49374 Preclinical Efficacy, Pecarnsgl/4smd Side
Effect Liability. a) Anti-Serotonin Efficacy. Antagoni sm of

Qui pazi ne-1 nduced Head Twitch in Rat Qui pazi ne, an agoni st at 5-HT
receptors, H§$8§G@b§eélscﬁé@ﬁ@ﬁéﬂp§tﬁ@ehé&@apwﬁrgﬁzﬁes56#&83vnOFaﬁs 5- HT

recept or @ﬂb@gQ%b% %fu@gkl VelFY caNtAgaNinze tli D&AHEnag@nb%bd heduced
behavi oral effect i nduced

. Al
head twi t cRleRsddY Pﬁ 499 f@odﬁﬁiﬂUHEF%oﬁoégpﬁag q?@v8°8§ﬁ§3 g?@%niorrelate

to 5-HT recepker (Biddoad.; @Qﬁmahnﬁac&ﬁﬁsaﬂnlBb@ﬁe&éd B@)miaut es before
behavi or al Bﬁ%}ln and

2 bef ore dose-rel at ed
ant agont smPof-2ERES 932& gﬁsé F?ngtZP#?ned%Afg R%ﬁtlpsychotic
Efficacy. bnnmbuhuug hﬁghhglﬁmndetlGdegAm@amanee R@%pdnséy@éARfetbﬁ Rat .

Rat t t | t ded
From the coeng Bl na Pedt 30’ ERARREYT HnPe) B0 PeoRBLICRER" 0. 75 m)

delivered E@lﬂ@@1ngrad2ﬂké6rh@fpﬁﬁéOﬁesthﬁggéﬁyﬁbemedAalwaﬁtrﬁwyaﬁdtuc

drugs effggly ve ab%ﬁ'QhEht@M%MC%E@hbh@“?@t%iobQQ@C%e&ﬁﬁpgﬂae (Arnt,
1982). The abili a conpound to inhibit th response is _used to

det er rdhe ﬂﬁ@S&ﬁPﬁpé§éﬁéPlg )f-i caEg 6?11§5W66€eﬁpﬁél1HFH&a§3ﬁdW65bes c)

Ext rapyr anmpghghs $WthEEEe§brhhthH|hhoshﬂqutb@ﬁtéﬁn@ﬁbabeﬁiha&n Rat .
Typi cal antipsychotic¢c drugs produce extrapyram dal side effects (EPS) at
30 cli ni carPpceptEatiop @bsds> whé /Wt WVHeﬂ yiherepiEal fPecitpnidal

i ndi cator ef EPSohiakihbt ¥niie hudanstisnd @heJcells were washed with

DMEM (without serum or inositol) containing 10 mM LiCl and

15 10 (M pargyline and then incubated for 30 min with the same
media but now containing one of several test compounds.
Reactions were terminated by aspirating the media and
lysing the cells by freeze-thaw. [3H]phosphoinositides
were extracted with chloroform/methanol (1:2 v/v),

20 separated by anion exchange chromatography (Bio-Rad AGI-X8
resin), and counted by liquid scintillation spectroscopy as

described previously (Egan et al., 1998).

Data analvyses

25 The equilibrium apparent dissociation constants (Ki's)
from the competition experiments were calculated using an
iterative nonlinear regression curve-fitting program
(GraphPad Prism; San Diego, CA). For the PI hydrolysis
experiments, EC50’s were calculated using a one-site

30 ‘pseudo’ Hill model: y=({(Rmax-Rmin)/(1+R/EC50)nH)) + Rmax
where R= response (DeltaGraph, Monterey, CA). Emax (maximal
response) was derived from the fitted curve maxima (net IP
stimulation) for each compound. Intrinsic activity (IA)
was determined by expressing the Emax of a compound as a

35 percentage of the Emax of 5-HT (IA=1.0).

In Vivo Experiments for Serotonergic Ligands.
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i nduced catal epsy syndronme in rat (Costall and Naylor, 1975), a condition
whereby the animal will remain imobile in an externally inposed posture
(anal ogouwwotoe/oswieat at oni ¢ 35 stupor in humans). Rats are treItEsdi/ior4

i nduction of catalepsy in a dose-response test after oral admnistration
of conpounds. -119 WO 02/ 059127 PCT/ US01/49374 d) CNS penetration; In vivo
brai n r ecefrecldndgpanBffiracyi vEorengyngando SdeeeEALREtt Rdabédakyoef in
Vivo receptor occupancy, an in vivo receptor binding protocol is 5 used.
Thi s procedure uses an appr.opriate radioligand to | abel the receptor of

i nterest. pRELroLgn Cagyt-h Dopanmi ne D2 and 5-HT2A receptors in
vivo, one can usatagdbnhsiebliybhuspapenerendated\NBRBY, TiEtest ineRatal . 1987)
The prqged%re uses rats %or nige% fgshgd overnight. To .10 neasure the

ef f ect s° of “WIRAGANGs B8R EHE™F&Eefforstidr TEFRPEPESY, PESIESERAE are dosed,
usual |y p. ehafractexdsplie head?twicchl reepshgeaimbadyswei GRHTI mefepbébr

Met hocel 00, r.adi b und. (i a_thi |l e, 3H NVSP)
s adm ni sEATRdORySC5, SLEsrEIVaLR FREaIPr oA T 5 e S9GTRE | abel 1 200
gramrat). idweedobrbevarpedi méfest diechsedtt 8ldet @PBhe the optimal tine
of bi ndi ng 20683081yt henkadl,obabehed sandcunl Absked, ¢ paROHRHe1 THASEa0P! I mal
tinme franes are uséd for all” subsequent dose-response_ experinents. After

t he aph? opFpat Eupckdopr afeadf 1R0VeyRpbERaVLadRdl FaRGlekposar 8 Efhe ani nal s

are sacrifirgedptardpthainhgl evashpbual heei aAmidisseetad3of noALakscort ex
for 5-HT2A and strlﬁtun1for D2 receptgéag?gnd,exanlngd for their content

of radi oacPRFPES. PEREVERYAL &RSHAAISH mBPHERAGPPECHEL er mi ned by
exam ni ng guhbakzine¢qi andkaodnsaetre2attd aanhgbnikheofeckpt quiphzinker est
(in this case_the cergbgllun% gr by adm ni stering an excess of conpound
known phafiTaESFSE§i &8 Py "E6™*AfEract with the receptor.

15

b) Antipsychotic Efficacy.

Inhibition of the Conditioned Avoidance Response (CAR)
in Rat. Rats are trained to consistently avoid (by
climbing onto a pole suspended from the ceiling of the test

20 chamber) an electric foot shock (0.75 mA) delivered to the
grid floor of the testing chamber. All antipsychotic drugs
effectively inhibit this conditioned avoidance response
(Arnt, 1982). The ability of a compound to inhibit this
response is used to determine the antipsychotic efficacy of

25 potential drug candidates.

c) Extrapyramidal Side Effect Liability.

Induction of Catalepsy in Rat. Typical antipsychotic

drugs produce extrapyramidal side effects (EPS) at

30 clinically effective doses. The most widely accepted
preclinical indicator of EPS liability in humans is a drug-
induced catalepsy syndrome in rat (Costall and Naylor,
1975), a condition whereby the animal will remain immobile
in an externally imposed posture (analogous to a catatonic

35 stupor in humans). Rats are tested for induction of
catalepsy in a dose-response test after oral administration

of compounds.
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t wo behaV|oraI of serotonin rece tor ivation In the rat.
Phar macol . 2 microliters/gram body welght in 0.25% Methocel

suspension. The radiolabeled compound (in this example,
3H-NMSP) is administered by i.v. tail vein injection (10

15 microcuries label/200 gram rat). Time course experiments
are used to determine the optimal time of binding for both
the radiolabeled and unlabeled compound. These optimal
time frames are used for all subsequent dose-response
experiments. After the appropriate time frame of

20 compound/radioligand exposure, the animals are sacrificed
and the relevant brain regions dissected (frontal cortex
for 5-HT2A and striatum for D2 receptors) and examined for
their content of radicactivity. The level of non-specific
binding is determined by examining a brain region known not

25 to contain the receptor of interest (in this case the
cerebellum) or by administering an excess of compound known

pharmacologically to interact with the receptor.
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35
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Dosage and Formulation

The serotonin agonist and serotonin antagonist
compounds of this invention can be administered as
treatment for the control or prevention of central nervous
system disorders including obesity, anxiety, depression,
psychosis, schizophrenia, sleep and sexual disorders,

migraine and other conditions associated with cephalic
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characteristics of the particular agent and its node and 25 route of

adm nistration; the age, health and weight of the recipient; the nature
and ext erwooR/0541@7 synpt ons; the kind of concurrent treat memysot/es74
frequency of treatnment; and the effect desired. By way of general

gui dance, a daily dosage of active ingredient can be expected to be about
30 0.001 t ®@aabousorded rhPbigsanngepartroaramssinpddiivergers swebh the

preferred dasgyRelingtabaubrOcBt HRsROUHt2AQinkl/ kitacw hbtihe t)he
preferred dose being about 0.1 to about 30 kg. Advanta%eousl

conmpounds SPYtWQaB§e§QﬁF PrRGBRESof OREF<be °&d ﬁl?Féﬂgﬁ PH QtsWhgbe dai |y

dose, or 35hbh§ takak @atbyoﬁoaag&oﬁaylb@ gdeinrst eeedpibrdi videdhdoses  of
t wo, tg# ur tines dall¥ -12% 02/ 059127 PﬁT/USCﬂ/49374 Dosage
forns 99%35 i BnTaBBRLabl &5 6ARalR APREPASTEREohYaPRYf r om about 1 ng

t o about 166nﬁgn@ﬁona¢tméansngwaduabﬂepébrunsb 1hncbh§sacphanna¢eut|cal
conposition the acElve |ngr§gh%nt wi | or Hgﬁéll %ﬁerag sent in an

anount of 2B8GT655-95% 5 ﬁE|g t B&séd o Yot a tof 2Ehe

conposi ti opr IheaacbmbenangpedpénthecapebeladﬁgﬁnSSeredtopahlye|n solid

dosage for O&n,;3yche234 BQBEQ'GEutt E?E%aﬁﬂ?oEQWQQREnlgEeF@d'BﬂE%d adosage

forns, such as elixirs, suspens can a
adn1n|%Qer@baﬁaﬁéﬁvéﬁéﬁﬂyCaFﬁ1§Fe§Pﬂ§CF?§uP6 gbsabastier Af. theerhepan

capsul es ceghakn Ehﬁdﬁghhﬁ%rbBQBdeﬁats@BHdaB@“Bﬁé%ﬂa@éhEh%é§1 such as
| act ose, starch, cellulose derivatives, magnesium stearate, stearic acid,

and the |PEBSt&FRi-lar diluents can be used to make conpressed 15 tabl ets.

Both tablets andh@ap&mbeanaanobetﬁanpkagéntednaéntsuﬁtaaﬁederelease
products topgrOV| r.continuous. rel ease _of nedlc?ﬁkgn over _a ﬁgriod of

hour s. $8&8 efﬁ &PsSBER BE2LuGRP2E5at 86 5r 2Fi §5Ped“PBSHAER any

unpleaﬁhnt éasheo&nwhpchtentluﬂestabbealhednremease or timed release
formulations), pills, powders, granules, elixirs,
tinctures, suspensions, syrups, and emulsions. Likewise,
they may also be administered in intravenous (bolus or
infusion), intraperitoneal, subcutaneous, or intramuscular
20 form, all using dosage forms well known to those of
ordinary skill in the pharmaceutical arts.

The dosage administered will, of course, vary
depending upon known factors, such as the pharmacodynamic
characteristics of the particular agent and its mode and

25 route of administration; the age, health and weight of the
recipient; the nature and extent of the symptoms; the kind
of concurrent treatment; the fregquency of treatment; and
the effect desired. By way of general guidance, a daily
dosage of active ingredient can be expected to be about

30 0.001 to about 1000 milligrams per kilogram of body weight,
with the preferred dose being about 0.01 to about 100
mg/kg; with the more preferred dose being about 0.1 to
about 30 mg/kg. Advantageously, compounds of the present
invention may be administered in a single daily dose, or

35 the total daily dosage may be administered in divided doses

of two, three, or four times daily.
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20 atnosphere, or enteric coated for selective disintegration in the
gastrointestinal tract. Liquid dosage forns for oral admnistration can
cont ai n cwbariopgg2and flavoring to increase patient acceptamasol/kas7general ,
water, a suitable oil, saline, aqueous 25 dextrose (glucose), and rel ated
sugar sol utions and glycols such as propyl ene glycol or polyethylene
glycol s are suiDcsigide darmicers fompeaidirdralSudshitlicode®r Sol utions for

parenteral y Q@%&%%&b%nc@hQBQhaQ&%npg%b%wn1am@ak%rab%qhuab@ #@! brof the
active ingredient, suitable stabilizing_30 agents i f necessary, buffer
substancesac&ﬁW@O%P@Tfﬁﬁﬁntagéﬁt§n§§ch s §€&§§WP@@§WPF@P§1C§8d|un1su|f|te
or aSCOFbb@m@@sd£1©hthheab@ﬁQv@r1@@&bﬁﬂ%ﬁt &ﬁelsumuahbgllgt@blI|2|ng
agents. Also us are citric % g ﬁ %E and .s m EQTA. In

addi ti on §5F€ " &8 Gesh & ﬁu5o i % BYe M aPre £3580c RRas
benzalkon|mMEchbmeﬂd@ﬁigMEtbﬁlth@rcpm@pﬁh{p@mabemhandcmhw@rdhgtaddbnt

Ui Labl e PHArIRoauleal. @K 815 a0e sdeaqh Bed L0 JRRELRLON Aepl 2 VO

02/ 059127 harnaceu |caI i ences a Standard
ref erence teptsulies, tmablbm@IdndU9@WdEr§hapwae@uﬂn@anddd9§QQEf@pwmstor

adri ni straihon <of s eaTpayads hahlendaeabhan 030 berl bhustpated as S

fol | ows: psul es e nu uni t capsul es can prepared by
f.|||nbostaﬁ@amGS¢wéeel@@éen&ﬁaaééWatﬂﬁ @&ﬁ§aﬂ@slé&@ﬁdwﬁpﬁagfonQGSWg of

powdered activedengiedi eBbsulald @Bnghlha%h@sactaQe agekagehkubage, and 6
ng magnesiumstearic. Soft Gelatin sules A m xture of &lve i ngr edi ent

in a dlgesPPngrSﬂlcaf§1§E§h §§C§095e§ﬁc5 PEe cSEPSR ee&e 8F€ol i ve oi
can be prepaiedtdandsi, nmaghediby geaasatk,aspesirticvacdds pkhadenrst

like. Similar diluents can be used to make compressed

15 tablets. Both tablets and capsules can be manufactured as
sustained release products to provide for continuous
release of medication over a period of hours. Compressed
tablets can be sugar coated or film coated to mask any
unpleasant taste and protect the tablet from the

20 atmosphere, or enteric coated for selective disintegration
in the gastrointestinal tract. Liquid dosage forms for
oral administration can contain coloring and flavoring to
increase patient acceptance.

In general, water, a suitable oil, saline, aqueous

25 dextrose (glucose), and related sugar solutions and glycols
such as propylene glycol or polyethylene glycols are
suitable carriers for parenteral solutions. Solutions for
parenteral administration preferably contain a water
soluble salt of the active ingredient, suitable stabilizing

30 agents, and if necessary, buffer substances. Antioxidizing
agents such as sodium bisulfite, sodium sulfite, or
ascorbic acid, either alone or combined, are suitable
stabilizing agents. Also used are citric acid and its
salts, and sodium EDTA. In addition, parenteral solutions

35 can contain preservatives, such as benzalkonium chloride,
methyl- or propyl-paraben and chlorobutanol. Suitable

pharmaceutical carriers are described in Remington’s
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punp into gelatin to formsoft gelatin capsules containing 100 ng of the
active ingredient. The capsul es should then be washed and dried. 20

Tabl ets woloawnsd2nunber of tablets can be prepared by comeentSoomsl4
procedures so that the dosage unit is 100 ng of active ingredient, 0.2 ng
of colloidal silicon dioxide, 25 5 mlligrans of nmagnesium stearate, 275 ny
of microcrikamha¢eret ter] uSosencad, nyupfastaretpndrr D St enenfe text ose.

Appropri at e;,coati Nos; &py. be applied to increase palatability or delay
absorption. 30 Suspensi on An aqueous suspensi on can_be prepared for oral

adni ni stration s¢SeHat RRAMECHHEGnt 9538 Pt i %el 3AMRAS deaF 1 i ve

i ngr edi ent , o 206h &0 Sfip SO LIS £ aFhioX YikdWt i ot eddnilgs 6, 1 ludirofed o um
benzoat S 1f0 of sorbitol 35 solution, U S P., and 0.025 ng of vanillin.

| nj ect abBl e X A24°WAD 02/ 059127 PCT/ US01/ 49374 A parenteral conposition
suitable for admnistration by injection can be prepared by stirring 1.5%
by wei ght ¢ active ingredient in 10% by vol une propyl ene glycol and

wat er . Theé‘%ﬁ—%ﬁ%% is sterilized by commonly used 5 techniques. -125 WD
02/ 059127 PCT/ USD1¥ 93y urheyt ME CGLIAI MRt Ul eA condorimredadast hta (1): RO

“N.R RS Nfilling standard two-piece hard gelatin capsules each with
10 100 mg of powdered active ingredient, 150 mg of lactose, 50

mg of cellulose, and 6 mg magnesium stearic.

Soft Gelatin Capsules

A mixture of active ingredient in a digestible oil
15 such as soybean o0il, cottonseed oil or olive o0il can be
prepared and injected by means of a positive displacement
pump into gelatin to form soft gelatin capsules containing
100 mg of the active ingredient. The capsules should then
be washed and dried.
20
Tablets
A large number of tablets can be prepared by
conventional procedures so that the dosage unit is 100 mg
of active ingredient, 0.2 mg of colloidal silicon dioxide,
25 5 milligrams of magnesium stearate, 275 mg of
microcrystalline cellulose, 11 mg of starch and 98.8 mg of
lactose. Appropriate coatings may be applied to increase

palatability or delay absorption.

30 Suspension

An agueous suspension can be prepared for oral
administration so that each 5 mL contain 25 mg of finely
divided active ingredient, 200 mg of sodium carboxymethyl
cellulose, 5 mg of sodium benzoate, 1.0 g of sorbitol

35 solution, U.S.P., and 0.025 mg of vanillin.

Injectable
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Rda R R6 Rab 5 R (I) or a stereoisoner or a pharnmaceutically
acceptable salt 10 formthereof, wherein: RL is selected from H C (=0)
R2 , 15 wpo@peR27 Cl1_8 alkyl, C2_8 alkenyl, C2_8 al kymglr/usoC89374
cycloal kyl, 20 C1_6 al kyl substituted with Z, C2_6 al kenyl substituted
with Z 2 6 al kynyl substituted with Z, C3_6 cycl oal Kyl substituted with
Z, aryl subst | Aubed eRitera, CQ@PQSGtﬁ@nbéPé@aﬁéﬁeﬁ@éyéﬂménﬁﬁﬁga§99nem
cont ai ni ng Rt 1njpe%%tlo9in%aﬂe§>%r 9%%%@1%@' % ed i kremyt hesgr Bypweﬁgﬂ% 8ki ng of
N, 0, and S, said heteraocyclic ring em substi tut ed wlt Cl_3 al kyl
subst i t ut e@Skiiile ¥norgdients iz I%QﬁyPYsNBQ-PF‘?uPééPp%l?Hng yesl SaEFik nyl
subst i t ut eqraietrh YrheChofuglibyl isubstirtatedawbish cOmoR2y us28 WO 02/ 059127
PCT/ US01/ 49374 .C2 6 al kenyl substituted with 0-2 R2, C2_6 al kynyl

substitut eFSHFPHIRS ‘R2, aryl substituted with 0-2 R2, and 5-6 nembered
heterocyclic ring systemcontaining at 5 |east one heteroatom sel ected
fromthe group

-125-



consisting of N, O, and S, said heterocyclic ring systemsubstituted with
0-2 R2; Yis selected from 10 C3_6 cycl oal kyl substituted with z, aryl
substi t utwo oaiosh12Z, 5-6 nmenbered heterocyclic ring systempcartsai/mng at
| east one heteroatom selected fromthe group consisting of N, 0, and S,
said heterocyclic ring 15 systemsubstituted with Z, C3_6 cycl oal kyl
substituted with -(ClL 3 alkyl)-2Z, arGlAE{fhstituted with -(CL_3 alkyl)-Z,
and 5-6 nenbered heterocyclic ring systemcontaining at |east one
het er oat om sel ected fromthe group 20 consisting of N, 0, and S, said
heterocyclic ring system substitutedmiidg-(CL_3 alkyl)-Z; Zis selected
fromH -CHOHR2, 25 -C(ethylenedioxy)R2, -0R2, -SR2, -NR2R3,
-C(OR2, 30 -CCONR2R3, -NR3C (O R2, -C(0) OR2, -OC(OR2, -CH (=NR4)
NR2R3, 535 4NHCA=NBAODNRAR3of £5¢Ra, (1127 WO 02/ 059127 PCT/ US01/ 49374 -S
(0) 2R2, -S(0)2NR2R3, and -NR3S(0)2R2; R2, at each occurrence, is
i ndependently sel ected from
1
R? (/“\N’R

(1)
Oor a stereoisomer or a pharmaceutically acceptable salt

10 form thereof, wherein:

Rl is selected from

H,

C(=0)R2,
15 C(=0)0OR2,

C1-g alkyl,

Cy_g alkenyl,
Cp-g alkynyl,
C3-7 cycloalkyl,

20 C1-6 alkyl substituted with Z,

Cy-¢ alkenyl substituted with Z,
Cy-6 alkynyl substituted with Z,
C3-¢ cycloalkyl substituted with Z,
aryl substituted with Z,

25 5-6 membered heterocyclic ring system containing at
least one heteroatom selected from the group
consisting of N, 0, and S, said heterocyclic ring
system substituted with Z;

C1-3 alkyl substituted with Y,

30 Cz-3 alkenyl substituted with Y,

Cy-3 alkynyl substituted with Y,

Ci-g alkyl substituted with 0-2 RZ2,
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5 halo, Cl1-3 haloalkyl, Cl1_4 alkyl, C2-4 alkenyl, C2_4 alkynyl, 10 C3_6
cycl oal kyl, aryl substltuted with 0-5 R42; C3_10 carbocycllc reS|due

subst i t utwo oiosh2D- 3 R41l, and 5-10 menber ed het er ocycl i ¢ PCITrugosysrem
containing from 1-4 heteroatons selected fromthe group 15 consi sting of

N, 0, and S substituted with 0-3 R41; R3, at each occurrence, i's

i ndependent |y selecs ed Kanym SH,bS@L‘CAJ’CaEId(Wl,tl’CZO—@ aﬂ kenyl, C2-4 al kynyl, and
20 C1_4 al koxy; alter ly, .R2 and 0|n o/ma 5- or 6-menbered
ring optionally g@b@t%fkﬁqgi Yhstiuts #« f% ‘R4, at each occurrence,

i s independently,sehectgdefi el waed 6124Ralkghd R4da is Hor Cl_4 alkyl;
30 Rob is H, alternatively, Rda and Rob are taken together to.form=0 or

=S; 35 R5 is HoP~ élQOQFK?ﬁ hegegorrd2F059297SPEFPUSEPREG3RANIRBi s H or

Cl_4 alkyl; alternativaky, oife BRdeR6adbR bakeBtkagetbrr the §estpa fused 5
?gﬁer?gzck$c r[g? ggﬁggggngngNyf ﬁ nO MQSéEIP sxlhshgtggggyclgyzringo_’

system substituted with 0-2 RZ2;

Y is selected from
10 C3.¢ cycloalkyl substituted with Z,

aryl substituted with 2Z,

5-6 membered heterocyclic ring system containing at
least one heteroatom selected from the group
consisting of N, O, and S, said heterocyclic ring

15 system substituted with Z;

C3-¢ cycloalkyl substituted with -(Ci-3 alkyl)-

aryl substituted with -(Ci-3 alkyl)-Z, and

5-6 membered heterocyclic ring system containing at
least one heteroatom selected from the group

20 consisting of N, O, and S, said heterocyclic ring

system substituted with -(Ci-3 alkyl)-

7Z is selected from H,

-CH (OH) RZ?,

25 -C(ethylenedioxy)R2?,
-OR2 ,
-SR2 ,
_NR2R3,
-C(0)R2,

30 -C (O)NR2R3,
-NR3C (0) R2
-C(0)ORZ2,
-0C(0)RZ,
-CH (=NR4)NR2R3,

35 -NHC (=NR%) NR2R3,
-S(0O)RZ,
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-NR10-, -CH2CH2-, -OCH2-, -SCH2-, -CH2O, -CH2S-, 10 -CH2NR10-, -NR1OCH2-,
-NHC(=0O)-, or -C(=0)NH; and nis 1 or 2; R7 and R9, at each occurrence,
are i ndepwodensdig7 sel ected 15 fromH, halo, -CF3, -OCF3, PCOHjS01/@N74 - NO2,
-NR46R4A7 C1-8 al kyl, C2_8 al kenyl, C2_8 al kynyl, C1_4 haloalkyl, Cl1_8

al koxy, (Cl_4 hal oal kyl )oxy, C3-10 cycloal kyl substituted with 0-2 R33, 20
Cl_4 al kyl substist@ed?w th 0-2 Rll C3 10 carbocyclic residue substituted
with 0-3 R33, aryI sub? ﬁtuteéi 333, 5-10 menbered heterocyclic
ring system cont &R0 abRf Fom tSeQQJ?a?tRor'rs selected fromthe group 25
consisting of N, O, and S substltut ed with 0-3 R31; OR12, SR12, NR12R13,
C(OH C(OR12, C(O)NR12R13 NR14C( O, R12, O OR12, OC(O)R12 OC(O)CRlZ
30 CH( =NRLAY NRAPRESCHNPEFUKRERTRR1 2R1 3ndepepfent 1y epsrgsed ErepNRI2RL3,
S(O 2NR§2R13, NR343(O R12, NR14S(O) 2R12, -129 WD 02/059127 PCT/ US01/ 49374
NR12C (O R15, NRlzﬁ[%ég C%ég NRlZS (O 2R15, and NR12C (O) NHR15 ; R8 is
sel ected from 5CH3 al -OH, -CN, -N02, C1-8 alkyl, C2_8

al kenyl, C2_8 abkypyhikgl, 4 hal oaI kyI Cl_8 al koxy, (Cil-4 hal oal kyl ) oxy,
C3-10 cycloal Kyl substituted with 0-2 R33, Cl1_ 4 alkyl substituted with 0-2
R11, 10 C2_4 al Kenyl21i@¥tituted with 0-2 R11, C2-4 al kynyl substituted
with 0-1 R11, C%21? &g{g%g;ycllc residue substituted with 0-3 R33, aryl

substituted with”0
10 Ci3-¢ cycloalkyl

aryl substituted with 0-5 R42;
C3_19 carbocyclic residue substituted with 0-3 R4l, and

5-10 membered heterocyclic ring system containing from
1-4 heterocatoms selected from the group
15 consisting of N, O, and S substituted with 0-3
R41.

I

R3, at each occurrence, is independently selected from
H, Ci_-4 alkyl, Cz_4 alkenyl, Cjy_4 alkynyl, and
20 Ci1-4 alkoxy:;

alternatively, R? and R3 join to form a 5- or 6-membered

ring optionally substituted with -0- or -N(R%)-

25 R4, at each occurrence, is independently selected from H

and C1-4 alkyl;
R42 is H or Cj-4 alkyl;
30 R4b is H;

alternatively, R42 and R4P are taken together to form =0 or
=S;

35 RS is H or Ci-4 alkyl;
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5-10 nenbered heterocyclic ring systemcontaining from 15 1-4 heteroatons
selected fromthe group consisting of N, O, and S substituted with 0-3
R31; ORL2Ay0SROMI12NR1I2R13, C(OH, C(OR12, C(O NR12R13, 20CHRBAUGO R12, C
(0) OR12, OC (O R12, OC (0) OR12, CH(=NR14)NR12R13, NHC(=NR14)NR12R13,
S(O R12, S(0)2R12, S(ONRL2R13, S (O 2NR12R13, NR14S (O R12, NR14S (O
2R12, NR12C(O) R15, NR12C (O OR15, NR12S (O 2815, and NR 12 C (O NHR15
; 25 R10 i% g %?dc E”&f}y 1_4 al kyl substituted with 0-2 R10A, C2-4
al kenyl substl ute DA, C2-4 alkynyl substituted with 0-1 RI10A,
and 30 Cl_4 al koxy; R10A is selected from Cl_4 al koxy, C3_6 carbocyclic
resi due sub |tut d h 3 3 130 2 / USD1/ 49374 .phenyl
substi tut ed %‘S SF\% aﬁ%e?%geﬁe@?%%é% |gTr ?ﬂﬁmsys? ?ned
containtng 1, 2,het@rr03yl¢étler aramrrpfsélowmédt:fromthe group consisting of
N, 0O, and S; substituted with 0-2 5 R44; Rl1l is selected fromH, halo,
-CF3, -CN, -N02, Ci-8 al kyl, C2_8 al kenyl, Tﬁ;@ Cl 4 hal oal kyl

10 C1_8 al koxy, C3-10 cycloal kyl, C3-10 car bocy’lﬁa Nn%m due substituted
with 0-3 R33, aryl substituted with 0-5 R33, 5-X nbered heterocyclic
ring systemcontaining from 1-4 heteroatons sel ected fromthe group

wherein:

X is a bond, -CHz-, -0-, -S-, -S(=0)-, -S(=0)3-,

-NR10-, -CHCHz-, -OCHp-, -SCHy-, -CHp0-, -CHyS-,
10 -CH3NR10-, -NR1OCH;-, -NHC(=0)-, or -C(=O)NH-; and

n is 1 or 2;

R?7 and R?, at each occurrence, are independently selected
15 from
H, halo, -CF3, -OCF3, -OH, -CN, -NO;, -NR46R47,
Ci-g alkyl, Cy-g alkenyl, Cy_g alkynyl, Ci-4 haloalkyl,
Ci1-8 alkoxy, (Ci-4 haloalkyl)oxy,
C3_10 cycloalkyl substituted with 0-2 R33,
20 C1_4 alkyl substituted with 0-2 R11,
C3_19 carbocyclic residue substituted with 0-3 R33,
aryl substituted with 0-5 R33,
5-10 membered heterocyclic ring system containing from
1-4 heteroatoms selected from the group

25 consisting of N, O, and S substituted with 0-3
R31.

I

OR12, sr12, NRI12r13, C(0)H, C(0O)R12, C(O)NR12R13,
NR14cC (0)R12, C(0)OR12, oOC(0)R12, oC(0)OR1Z,

30 CH (=NR!4)NR12R13, NHC (=NR14)NR12R13, 5(0)R12, S5(0)yR12,
S(O)NR12R13, 5(0),NRI2R13, NR14S(0)R12, NR145(0)yR12,
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15 consisting of N, O, and S substituted with 0-3 R31; ORl12, SR12,
NR12R13, C(OH, C(OR12, C(O NRL12R13, NR14C(OR12, C(OOR12, OC(OR12,
OC( O) OR12w020/08H7=NR14) NR12R13, NHC(=NR14) NR12R13, S(O) R1PCTS(S0)/2R1L, S
(O NRI2R13, S (0) 2NR12R13, NR14S (O R12, NR14S (0)2R12, NR12C (O Ri5,
NR12C (O OR15, NR12S (0)2R15, and NR12C (O NHR15 : 25 R12, at each
occurrence, is NRIEPED | WRecdo) ealf r o) za?llﬁyl agdbstituted with 0-1
R12a, C2-4 al ken tituted with 0-1 Rl2a, C2_4 al kynyl substituted
with 0-1 Ri2a, Né%?@?@@ﬁ%ﬁ;kyl substituted with 0-3 R33, 30 aryl
substituted with 0-5 R33; C3-10 carbocyclic residue substituted with 0-3
R33, and 35310 nenbered_heterocyclic ring systemcontaining from 1-4

het er oat on s&Fetf 8CF?8anﬁ@ group consisting of N, 0, and S substituted
with 0-8 35 R31H,- hdaloWD-0F45 0590 ,PEDHUSOTN4O3KO,, R12a, at each

occurrence, is independently selected.frqm ph | substituie 1 h. 0-5 R33;
C3- 10 car bocycl Fé-% & strst ?ﬁﬁ?&&lw ?ﬁ‘%-agq%éﬁ’,ﬁ 'ancfi‘45£%-g‘i%“ﬁ§ﬁber ed
heterocyclic ring systemnLoad:ayni (@ _fyr sen okiyhebegoat oms sel ected fromthe

group consisting of N, 0, and S substituted with 0-33 R31; 10 R13, at each
occurrence, is Cadepeyddepilyydesebssd tites withcP-2 &Ryl , C2-4 al kenyl ,

6 merber ed 11 ng Capt IBHAIT o CHDe R b e L N(RL4)- 15
alterngdively, B12, aditkdthdl Whask @ tachedvitth N myrR1BE
Cs-4 alkynyl substituted with 0-1 R11,
C3.19 carbocyclic residue substituted with 0-3 R33,
aryl substituted with 0-5 R33,
5-10 membered heterocyclic ring system containing from
15 1-4 hetercatoms selected from the group
consisting of N, O, and S substituted with 0-3
R31,

7

OR12, gr12, NR12R13, C(O)H, C(O)R12, C(O)NR12R13,

20 NRrR14c (0)R12, C(0)OR12, oC(0)R12, OC(0)OR1Z,
CH(=NR14)NR12R13, NHC (=NR!4)NR12R13, S(O)R12, s5(0),R1Z,
S(O)NR12R13, 5(0),NR12R13, NR14S5(0)R12, NR14S5(0)3R1Z,
NR12c (0)R15, NR!2C(0)OR15, NR125(0),R15, and

NR12C (O)NHR15;

25
R0 is selected from H,
C1-4 alkyl substituted with 0-2 R103,
Cy-4 alkenyl substituted with 0-2 R10A,
Cp-4 alkynyl substituted with 0-1 R10A, and
30 C1-4 alkoxy;

R10A jis selected from
C1-4 alkoxy,

C3-¢ carbocyclic residue substituted with 0-3 R33,
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conbined to forma 9- or 10-nmenbered bicyclic heterocyclic ring system
containing from1-3 heteroatons selected fromthe group consisting of N,
20 0, andw®B,02mbEr®i n said bicyclic heterocyclic ring systemussi/ussat urat ed
or partially saturated, wherein said bicyclic heterocyclic ring systemis
substituted wth 0-3 R16; 25 R14, at each occurrence, is independently

sel ected from th&nd'lCJEUbsallk}AItedmeatO -8adA3 oc@lmqirence is i ndependent I y

sel ected from H§_ GCi'neﬂ%a%U&ﬁ' he@%r%c 'i%yga @“nggeﬂi %535%%1%\'9 N%g

each occurrence, is iIndependently ecte
S02R45, NR4ABR4A7, -C(€0) B, he@fr@aapmw se¢2c4e§| Fééﬁgm thepoxonpkynyl , Cl- 4

hal oal kyl, CL_3 hal eahkyktowy orand 61-3nal kyl exysti85cBalyiak eagh
occurrence, is |ndependently selected from -132 WD 02/ 059127

PCT/ USCRL/ 49374 H, OR*hal o, CF3, S02R45, NR46R47, and Cl_4 al kyl; R33, at

each occurrence, is independently selected from H, OH halo, CN, NO2, CF3,
SO02R45, NR46R47 -C(=OH, 5 phenyl, C1 6 alkyl, C2_6 alkenyl, C2_6

al kynyl , CB'S &5csoheRyed BIOm hal oal kyl, Cl 4 hal oal kyl -oxy-. CL_4

al kyl oxy-, C1 _4pal kyhbhi ocr, Cl__éhallq\ytl) C( =0) - Cl_4 al kyl-C (=0 NH- Cl 4
al kyl-oC (=0 -, C14alkyI-C(—O o, C36cyc|oa|ky| oxy-,_ 10 6

cycl oal kyl et hyCiexyalkdi, 6 ziskglkenpst i @m&acﬁ]\kﬂ{fw@%clﬁét h%%?al]él’hoxy

propoxyg butoxy, -S02R45,  71NRS RAGEAI G k0 or (Cl_4 alkyl)Co02-;
and C2_ 6 al kenyl substi ?uatl ed \;A\fth 3011%1 165ﬁoxy,y zhoxy, 15 propoxy, butoxy,
- S02R45, - NRABREE, 1 NRAGRBENEIQ) rearidue substituted with 0-3 R33,

aryl substituted with 0-5 R33,
5-10 membered heterocyclic ring system containing from
1-4 heterocatoms selected from the group
15 consisting of N, O, and S substituted with 0-3
R31.

!

OR'2, sr12, NRrR12R13, C(0)H, C(0)R12, C(0O)NR12R13,
NR14C (0)R12, C(0)OR2, 0C(0)R12, oC(0)OR1Z,

20 CH(=NR14)NR12R13, NHC (=NR!4)NR12R13, s(0)R12, S5(0)3R12,
S(O)NR12R13, s5(0),NR12R13, NR145(0)R12, NR14S(0),R1Z,
NR12C (0)R15, NR12C(0)OR1>, NR125(0),R15, and

NR12C (O)NHR15;

25 R12, at each occurrence, is independently selected from
C1-4 alkyl substituted with 0-1 R12a,
Co_4 alkenyl substituted with 0-1 R12a,
Cy-4 alkynyl substituted with 0-1 R12a,
C3.6 cycloalkyl substituted with 0-3 R33,

30 aryl substituted with 0-5 R33;
C3_.19 carbocyclic residue substituted with 0-3 R33, and
5-10 membered heterocyclic ring system containing from

1-4 heteroatoms selected from the group

consisting of N, O, and S substituted with 0-3
35 R31;
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(C1_4 al kyl)Q02-; R41, at each occurrence, is independently selected from
H, CF3, halo, OH CO02H, SO02R45, NR46R47, NO2, CN, =0; 20 C2_8 al kenyl,
C2_8 al kywgloz/oeh274 al koxy, Cl_4 hanaIkyI Cl_4 al kyl substictrutsed49s74 h 0- 1
R43, aryl substituted with 0-3 R42, and 5-10 nenbered heterocyclic ring
system containing from 1-4 het er oat ons sel ected from the group 25
consisting of N, 0, and S substituted with 0-3 R44; R42, at each

SocurT encegits, | ALoRRCRtL L ket ofk 1 L R hal oy Gy QR SO2FS
NHC( =NH) NH2, C2 phealvkesybstdzuged iyl 0-61R43al koxy, Cl_4 hal oal kyl, C3_6

Ry IR ky4a%9$?%é]§le%er%%é% St B 02 088

het erocyclic ri ﬁgl@ysteewbecc@@t Memlemgcfw:dmc klégheyelt@mt unsmtaehembedfrbmom t he

group consisting of ;N n bsti.t R43 is C3_6

cycl oal kyl or aryl s&bét%f&%e%ago % % %&%%'Wkﬁg Q g occurrence, i's

i ndependent |y sel ect ednfsismibg of0Nhalo, anGHS NRb6R4tutGQZH}tSOQR35, - CF3,
-OCF3, -CN, NO2, Clp4;alkyl, and Cl-4 alkoxy; R45 is Cl-4 alkyl; 15 R46,

at each occurrence, |s independently selected fromH and Cl-4 aIkyI and
R47, at each occurrence, is independently selected fromH, Cl-4 alky

229 14 aégyé%fh ?ggu{e?énée?' k¥ ) 320654 FOL X S1 & ALEVE Lom™ X =0) (

Cl-4
H, Cq-4 alkyl, Cp-4 alkenyl, and Cy_4 alkynyl;

alternatively, R!2 and R!3 join to form a 5- or 6-membered

ring optionally substituted with -O0- or -N(R4)-

15
alternatively, R12 and R13 when attached to N may be
combined to form a 9- or l0-membered bicyclic
heterocyclic ring system containing from 1-3
hetercatoms selected from the group consisting of N,
20 0, and S, wherein said bicyclic heterocyclic ring

system is unsaturated or partially saturated, wherein

said bicyclic heterocyclic ring system is substituted

with 0-3 R16;

25 R4, at each occurrence, is independently selected from H

and Ci-4 alkyl;

R15, at each occurrence, is independently selected from

H, Cqi-4 alkyl, Cy_p alkenyl, and Cg-4 alkynyl;

30
R16, at each occurrence, is independently selected from
H, OH, halo, CN, NO;, CF3, SO3R%45, NR46R47, -C(=0)H,
Ci1-4 alkyl, Cy-4 alkenyl, Cy_4 alkynyl, Ci-4 haloalkyl,
C1-3 haloalkyl-oxy-, and Ci-3 alkyloxy-;
35

at each occurrence, is independently selected from
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provided when R5 is Hor Cl-4 alkyl; and R6 is Hor Cl_4 alkyl; then at

| east one of R7, R8 and RO nust be either 1) an aryl group substituted
with 1-5 wWe3p/n2912an aryl net hyl 25 group substituted with PCI/URBR#9304 3)
-NR12R13 wherein R12 is an aryl group substituted with 1-5 R33. 2. A
conpound of Claiml of formula (I), wherein: 30 RL is selected fromH C
(=0 R2, C(=0) BR20H,Cha80cal kK¥h, sazwsm%aﬁm and 3¢; WOa0X059127

PCT/ USO1/ 49374 C2 8 alkynyl, C3-7 cycloalkyl, Cl1 6 alkyl

substituted with

0-2 R2, C2_6 alkenyl substltuted with 0-2 R2, 5 C2_6 al kynyl substituted
with 0-2 R&33aryt sabstotohedentéh i)shmepemdeﬁtﬁyn@abeceddhfet@nocycl ic

ring system cont al n| ng ast hetergat om sel geted fr t.he group
consi sting of N anga go'sg}\]d N 9er8€§/c|$§ Z{Eng?\{ﬁo éys‘te Qn St t ut ed
wth 0-2 R2; R2 h@tnyqacblo CATKENCES, |Gsamaﬁpgndegtg vaisehgated from F, O,
CH2F, CHF2, CF3, Cl1_4 alkyl, =15 C2_4 al kenyl, C2-4 alkynyl, C3_6

cycl oal kyl , pheﬁyl-6 sq}ﬁs]tqacldiyéd Wik BrBomibYl e3C1on b sl

L-©%¥%si due

subst i t ut ed with,0 10,§yl_d 20,531 %,ljgmgr_ed Ee& efpeycld c=d)jng system

containing from 1-4 eroat oms sel ected from t
Ci-4 alkyl C(=0)NH-, C1-4 alkyl-0C(=0

Ci1-4 alkyl-C(=0)0-, C3_-g cycloalkyl-oxy-,

10 C3.g cycloalkylmethyl-oxy-;
Ci1-¢ alkyl substituted with OH, methoxy,

?roup

ethoxy,

propoxy, butoxy, -SO3R45, -NR46R47, NR46R47C(=0)-, or

(C1-4 alkyl)COy-; and

Cy-¢ alkenyl substituted with OH, methoxy,

ethoxy,

15 propoxy, butoxy, -SO;R45, -NR46R47, NR46R47C(=0)-, or

(C1-4 alkyl)CO3-;

H, CF3, halo, OH, CO3H, SOR4>, NR46R47,
20 Cy-g alkenyl, Cy-g alkynyl, Ci_4 alkoxy,
Ci-4 alkyl substituted with 0-1 R43,

aryl substituted with 0-3 R%42, and

, at each occurrence, is independently selected from

CN, =0;

C1-4 haloalkyl

25

30

5-10 membered heterocyclic ring system containing from
1-4 heteroatoms selected from the group
consisting of N, O, and S substituted with 0-3
R44.

at each occurrence, is independently selected from

H, CF3, halo, OH, CO3H, SOsR45, SOR45, SR45, NR4630,5R45,
NR46COR45, NR46R47, NO,, CN, CH(=NH)NHj,
NHC (=NH) NH,,

Cy_g alkenyl, Cy_g alkynyl, Ci-4 alkoxy, Ci-4 haloalkyl,
C3-g cycloalkyl,

C1-4 alkyl substituted with 0-1 R43,
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consisting of N, O, and S substituted with 0-3 R41; 25 Rda is Hor Cl_4
alkyl; R4b is H, alternatively, R4a and R4b are taken together to form =0
or 30 =SyvorB/sE2H or Cl1 4 alkyl; R6 is Hor Cl 4 al kyl; pPCFAISO1/3B7W0

02/ 059127 PCT/ US01/49374 R7 is selected fromH, F, d, -CF3, -OCF3, -OH,
-CN, -NO2, NR12R13, C1_8 al kyl, C2_g al kenyl, C2_g al kynyl, Cl1_4 hal oal kyl,
Cl 8 al koxy (Chr&lhahl@altliylu):@)dywﬁhrr@t ByR%ub&mdtut ed vmth R11; C3_6

LRy g 1208 PURBELEM! f oty O] R gad s ply bopiishi ' ol "
NR12R13, C1_8 al kyl, 1c2 @e&lelr@ﬁylomsczsegegitreylnyfromcrm gaPuRl kyl, C1_8

al koxy, (C1_4 hal oal wos%xanggmyh sigbshibuked it cBEEa G3:8 asbocyclic
resi due substituted with 3; and ‘15 aryl substituted with 0-5 R33; R9

is sele®ted fromH, RO, -CF3, -OCF3, -OH -CN, -NO2, Cl 8 al kyl, C2-8
al kenyl, C2_8 al kynyl, Cl1_4 haloal kyl, 20 C1_8 al koxy, and (Cl_4
haloalkyl)ox R11 is aryl substltuted with 0-5 R33, RI12 is ar
substitut e®* %/l in 035 R¥SLoadkyRi®r arvdasHbssdtrEencwiths Orﬁdgﬁéhdent |y
selected from H, Cl_4 alkyl, C2_4 al kenyl, and C2-4 al kynyl;

R44, at each occurrence, is independently selected from H,
10 halo, -OH, NR%46R47, CO,H, SO,R45>, -CF3, -OCF3, -CN, -
NOy, Ci-4 alkyl, and Ci_4 alkoxy;

R45 is Ci-4 alkyl;

15 R46, at each occurrence, is independently selected from H

and Ci1-4 alkyl; and

R47, at each occurrence, is independently selected from H,
C1-4 alkyl, -C(=O)NH(Cy-4 alkyl), -S0,(Ci1-4 alkyl),
20 -C(=0)0(C1-4 alkyl), -C(=0)( C1-4 alkyl), and -C(=0)H;

provided when R> is H or Cj;-4 alkyl; and R® is H or Cj—g4

alkyl; then at least one of R7, R8 and R? must be either 1)

an aryl group substituted with 1-5 R33; 2) an arylmethyl-
25 group substituted with 1-5 R33; or 3) -NR12R13 wherein R12

is an aryl group substituted with 1-5 R33.
2. A compound of Claim 1 of formula (I), wherein:

30 R! is selected from
H,
C(=0)RZ2,
C(=0)0RZ?,
Ci-g alkyl,

35 Cy_g alkenyl,
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alternatively, R12 and R13 join to forma 5- or 6-nenbered 30 ring
optionally substituted with -0- or -N(R14)-; alternatively, R12 and R13
when att awbaed/osa2N nmay be conbined to forma 9- or 10-newoaresdi/im3cyclic
het erocyclic ring systemcontaining from 1-3 35 heteroatons selected from
the group consisting of N, -136 WD 02/059127 PCT/ USO1/ 49374 0, and S,
wherei n sai d bi c{¥els caH@fféchycl ic ring systemis unsaturated or partially
sat ur at ed, vvhere%! %2) I ic heterocyclic ring systemis substituted
with 0-3 R16; 5 4 t eaclh occurrence, is independently selected fromH
and Cl-4 al kyl; R166 alkehchuleccitueant eyitls (‘»Mem?endently selected from 10
H, OH, hal o, CN NCO2, CF3, S02R45, NR4A6RA7, - é% Cl_4 alkyl, C2_4

al kenyl , C2 4 al kynglalkenyl r'?é’rkt%ﬂlll:ﬁte @il H%ﬂ?o kyl - oxy-, and Cl_3

al kyl oxy-; R33Nc§t2 %a:%ﬂ%;é; I LONEE; £ Sadi q?lgﬁ?n@eptﬁy selected from 15 H,

OH, hal o, R45, NR4A6R47, phenyl, Cl1_6 al kyl,
C2_6 al kenyl, C2a@yal kybglcitG8e@ wychoal—IZyIR Cind hal oal kyl, Cl1 4

ol oel LN bt S e U oy Bl B sk L0

cycl oal kyl - oxy-, CSleaeyclooal klyltﬁgphybmowlecw% fabkytheubstizput ed with

OH, net hoxy, ethoxy, t QXY R45, 4 7 ) or
(C1_4 al kyl) C02-; 8095%9%(2%%gagzeﬁyl Osuggltal téut SQNB ﬁg%éﬁ?%?%x%ngt hoxy,

propoxyQ but oxy, -SOZR&Sem— NRPSRA FUtREAGRLNCO=0) R2; or (C1_4 al kyl ) C02-;
R41, at each occurrence, is independently selected from

R2, at each occurrence, is independently selected from

F, Cl, CHyF, CHF,, CFi,
Ci1-4 alkyl,

15 Cy-4 alkenyl,
Cy_4 alkynyl,
C3-g cycloalkyl,
phenyl substituted with 0-5 R42;
C3_19 carbocyclic residue substituted with 0-3 R41l, and

20 5-10 membered heterocyclic ring system containing from
1-4 heterocatoms selected from the group

consisting of N, O, and S substituted with 0-3
R41.

25 R42@ is H or Ci-4 alkyl;
R4P is H;

alternatively, R%42 and R%P are taken together to form =0 or
30 =S;

R is H or Ci-4 alkyl;

R6 is H or Ci1-4 alkyl;
35
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30 H, CF3, halo, OH CO2H, SO02R45, NR46R47, NO2, CN, =0; C2_8 al kenyl,
C2_8 al kynyl, Cl1_4 al koxy, Cl-4 haloal kyl Cl1 4 alkyl substituted with 0-1
R43, arylweuwbssdituted with 0-3 R42, and 5-10 nenbered het @caaysol/ias74i ng
system containing from 35 1-4 heteroatons selected fromthe group -137 WO
02/ 059127 PCT/ US01/ 49374 consisting of N, 0, and S substituted with 0-3
R44; R42, Bf eachebectedeficem is i ndependently selected from5 H, CF3,

hal o, OH CO2H, SO2RA4R, SOR4S, 6SO2RA5, o \R 45, NRAGR47, NO2,
CN, CH (=NH) NHB” gNHgl %m@%ﬁal\@eﬁa éﬁw N al kynyl, CL_4 al koxy,

Cl_4 hal oal kyl , c1£§3 aﬁL]qch a@al_kyh1kdfyCl @, 5 Ia)llkysnyhst iChug ehia]zmalkjall R43,
aryl substitut ed vmth 0-3 R44, a 0 het erocyclic ring system
containing from 1- 4C hed &]6%&"%'3 &'él éc?@geg?gﬁi?ﬂﬁ Ygroup consisting of N,
0, ‘and 5 substlﬁggﬁgl%hgsglguggd%ﬁth%&1 s C3_6 cycloalkyl or aryl
substituted with R44, at each occurrence, is i ndependent |y

sel ected from HC3- ezozarrahqyyclqé IRAGIRE7 SUBBTH, tuspERag th €F3 Récrend. N,
NO2, C1_4 alkyl ?ﬁ&g g%@ﬁ%?‘lggéy"“’l §4§ 55R5:31 4 al kyl; 25 R46, at each

occurrence, is y “Sél et F8d'fPom H and Cl-4 al kyl ; and R47, at
each occurrence, is independently selected fromH, Cl-4 al kyI,

-C(:O)NH(C% g4. al kgjcg t%§O€FéC1 4 alkyl), 30 -C(=0 Q(C1-4 alkyl), -C(=0)(
Cl-4 al kyl), and® f: provi ded at | east one of R7 or R8 nust be
ei therid) an aryl Fgroup sabstitaared woHh 1€8, R38O, 2)NrIPRAAy| net hyl - group
Ci1-g alkyl, Cy-g alkenyl, Cs_g alkynyl, Ci_4 haloalkyl,
C1-g alkoxy, (Ci-2 haloalkyl)oxy,
methyl substituted with R11;
C3.g carbocyclic residue substituted with 0-3 R33; and

15 aryl substituted with 0-5 R33;

RY is selected from
H, F, Cl, -CF3, -OCF3, -OH, -CN, -NOj,
Ci1-g alkyl, Cy_g alkenyl, Cjy-g alkynyl, Ci_4 haloalkyl,
20 C1-g alkoxy, and (Ci-4 haloalkyl)oxy;

R1l is aryl substituted with 0-5 R33,

R12 is aryl substituted with 0-5 R33,
- 25
R13, at each occurrence, is independently selected from

H, Cq-4 alkyl, Cy_4 alkenyl, and Cy-4 alkynyl;

alternatively, R12 and R13 join to form a 5- or 6-membered

30 ring optionally substituted with -O- or -N(R14)-;

alternatively, R!2 and R13 when attached to N may be
combined to form a 9- or 1l0-membered bicyclic
heterocyclic ring system containing from 1-3

35 heterocatoms selected from the group consisting of N,

-136-



substituted with 1-5 R33
substituted with 1-5 R33.
of C ai mweowbk/osaerul a (|
substituted with 0-1 R2

al kynyl

),

or 3) -NR12R13 wherein R12 is an 35 aryl group
-138 WD 02/ 059127 PCT/US01/ 49374 3. A conpound
wherein: Rl is selected from HpPCH/USh/H3 Kyl

, C2_5 al kenyl substituted with 0-1 R2, and C2_3

substituted with 0-1 R2; R2is C3_6 cycloalkyl; 10 R4a is H, Rob
is H 15 R7 is Sel ecfed . f WharpinFsadd) bicycldc hetmgocyctic r&mss, - ON,

-N02, NR12R13,
wth 0-2 R3S,
-CN, -NO2, NRlZRin bR$¥C1ﬁ€tH?Fe§85¥FﬂﬂGt§an@hﬁﬁsﬁfT lénéUb§515H§69l
substi t ut ed W thi@n2oR33g16R9 is selected fromH F, O, -CH3, -0OCH3, -CF3,
-CN, and -NO2; 30
napht hyl - subst it

substitutegdini th R33eh SoddBLRASD) ) 1 PheMlpesibsti{ Ut ete s R3S B85

- OCF3,

fl uoro:; 5

2-(H(=0Q)) - pheny|

10

15

20

25

30

35

R16,

R33,

R41

14

gé%emn%hﬁhsauta%uew e¢ wh&lalaiiy andurpheaqy! wﬁek?é&ht ut ed
- CH3, OCH3 OCF3

is sel

d C1-4 al

ected fromH

R11 i s sel ected from phenyl - substituted with 0-5
uted with 0-3 R33; 2-(H3CCH2C(=0)) - phenyl -

SubStlHytfd with R33; -139 WD 02/059127 PCT/ USQO1/ 49374
Yi:

at each occurrence, 1is independently selected from

H, OH, halo
Ci-4 alkyl,

, CN, NO,, CF3, SO;R%45, NR46R47, -C(=0)H,
Cyp-_4 alkenyl, Cp-4 alkynyl, C;-4 haloalkyl,

C1-3 haloalkyl-oxy-, and Ci-3 alkyloxy-;

at each occurrence, is independently selected from

H, OH, halo

, CN, NO, CF3, SO3R%45, NR46R47, -C(=0)H,

phenyl, Ci_g alkyl, Cs_g alkenyl, Cy_g alkynyl,

C3_¢ cycloalkyl, Ci1-4 haloalkyl, Ci-4 haloalkyl-oxy-,

C1-4 alkyloxy-, Ci-4 alkylthio-, Ci-4 alkyl-C(=0)-
Ci-4 alkyl-C(=0O)NH-, Cj-4 alkyl-0OC(=0)-,
Ci_4 alkyl-C(=0)0-, C3-g cycloalkyl-oxy-,

Ci-g cycloalkylmethyl-oxy-;

C1-¢ alkyl substituted with OH, methoxy, ethoxy,

Propoxy,

butoxy, -SO0;R45, -NR46R47, NR46R47C(=0)-, or

(Ci-4 alkyl)COz-; and

Cy-g alkenyl substituted with OH, methoxy, ethoxy,

pPropoxy,

butoxy, -SO;R45, -NR46R47, NR46R47C(=0)-, or

(C1-4 alkyl)COz-;

at each occurrence, is independently selected from

H, CF3, halo, OH, COH, SOR45, NR46R47, NO,, CN, =0;

Cy-g alkenyl,

Cy.g alkynyl, Cji-4 alkoxy, Cj-4 haloalkyl

C1-4 alkyl substituted with 0-1 R43,

aryl substituted with 0-3 R%42, and

5-10 membered heterocyclic ring system containing from

1-4 heteroatoms selected from the group
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2- (H3CCH(OH) ) - phenyl - substituted with R33; 2- (H3CCH2CH (OH) ) -phenyl -
substituted with R33; 2-(HOCH2)-phenyl - substituted with R33;

2- ( HOCH2G™D)o2pobrary| - substituted with R33; 5 2-( H3COCH2) - plagrysht/49374
substituted with R33 2- (H3COCH2CH2) -phenyl- substituted with R33;

2- (H3CCH( Owe) ) - phenyl - substituted with R33; 2-(H3COC(=0) )-phenyl -
substituted with R33congisHOBRRCE=T) Ophansll S substituted wlﬁh R33: 10
2- ((MeOC=0) CH=CH) - phgay| - substituted with R33; 2-(nethyl)-phenyl -
substituted with R33; 2-(ethyl)-phenyl- substituted with R33;

2- (i -propyl)-phenyl - substituted with R33; 2-(F3C)- phenyl substituted

wth R33; 222- %]é\lcga&lge&y% SURSL| tﬁéengrlié-%é&ésu ;1 éi—gg%dpﬂe&yl -

substitute uoro
2-(chl o o) - phenﬁl,- CEubshaigt e@Hw €ﬁsz33302R34 (N@PRﬁﬁenﬁR‘ls,sdﬁﬁslSpuRéﬁ with

R33; 20 3-(H3CO) -phenyl g It R3 f phenyl
substituted with R33N¥‘ hI or‘\%ﬁ ghe‘nﬁw ! L@g'tl Mlﬁt
4- (NC) - phenyl - substNHQt(egtH\)\NHB R33; 4-(fluoro)-phenyl - substl tuted with

R33; 25 4-(chloro)- phenyl substituted with R33; 4-(H3CS) g ¥
substituted wit R2RBBLkeY 3R 6 pRERYIY L substs ﬁ}t@&m - R313 loalkyl,

4- (et hoxy) - phenyl - sgbst idpdtiegh Métih R33;  4- (i - propoxy)-phenyl - substi tuted
with R33; 30 4-(i-butoxy)-phenyl- substituted with R33; 4- (H3CCH2CH2C (=0

) -phetyl - subsCitautakkywi tsulRe3; tutsd (WH3® 2CHCRA) ) - phenyl - substi tut ed
with R33; 4~ (HIOOLO(E01)Rhetvl,; (RUBSY! kv ed, i th Ra3: -140

5-10 membered heterocyclic ring system containing from
1-4 heterocatoms selected from the group

consisting of N, O, and S substituted with 0-3
15 R44;

R43 is C3_g cycloalkyl or aryl substituted with 0-3 R44;

R44, at each occurrence, is independently selected from H,
20 halo, -OH, NR46R47, COzH, SO,R45, -CF3, -OCF3, -CN, -
NO3, Ci-4 alkyl, and Cyp-4 alkoxy;

R45 is C1-4 alkyl;

25 R46, at each occurrence, is independently selected from H

and Ci-4 alkyl; and

R47, at each occurrence, is independently selected from H,
C1-4 alkyl, -C(=0O)NH(Cj-4 alkyl), -S03(Ci-4 alkyl),
30 -C(=0)0(C1-4 alkyl), -C(=0)( C1-4 alkyl), and -C(=0)H;

provided at least one of R7 or R8 must be either 1) an aryl

group substituted with 1-5 R33; 2) an arylmethyl- group

substituted with 1-5 R33; or 3) -NR!2R13 wherein R12 is an
35 aryl group substituted with 1-5 R33,
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WO 02/ 059127 PCT/ US01/ 49374 4-(H3CC(=0) ) -phenyl - substituted wth R33; 4-

(H3CCH2CH2CH (OH) ) -phenyl - substituted with R33;

4- ( ( H3C) 28b@RipHy) - phenyl - substituted with R33; 4-( H3CCP2THESOHBIphenyl -

substituted with R33; 5 4-(H3CCH(OH))-phenyl - substituted with R33;

4- (cycl opropyl oxy) - phenyl - substituted with R33; 4- (cycl obutyl oxy)-phenyl -
substituted with R33; and 4-(cyclopentyl oxy)-phenyl- substituted with R33;

10 R12 is sel egt pgeﬁn ? it 5?91 Lt Q- 5. Alebr@,. naphthyl -
substituted w %%m% %g? ia I—é%CHZ%{E bl en{}lq "substi tlut ed with R33;
2- (H3CC(=0) - phenyl substltuted W th R33 15 2-(HC(=0)) - phenyl -

substi t ut eglo_&h %éctea QE%QCI—KIO—D) phenyl - substituted with R33;

2- ( H3CCH2CH(

enyl stituted with R33; 2-(HOCH2) - phenyl -

substi tut ed wtﬁlReaalkszl (FOBRTH e et -0suR?i tuted with R33; 20

2- (H3000H2 h bt tuted w 2- h |
suE)stl t ut eZ:I \[I)M;a H(S I%%I‘% |%t‘f‘}e]htg}ﬂf élﬁg%a ta\cﬁ]ﬁ(zaé \?\A?RyR%
2- (H3COX(=0) ) - phg R%'al i S £ehi hddg R3Ben @-1 HEGH2CH=CH) - phenyl -

substituted with

2- ((MeCC=0) CH=CH) - phenyl - substituted wth R33;

2-(met hyl) - phenyl substituted wth R33; 2-(ethyl)-phenyl- substituted

with R33;
substltuted W|t

pr@ Yl )R jSubstituted with R33; 2-(F3Q) -phenyl -
84 6"% %?%]CY phenyl - substituted with R33;

2- (H3CY) - phenyl - substituted with R33; 2-(fluoro)-phenyl- substituted with
2-(clg(l49r9g-lqhenyl - substituted with R33; -141

R33;

15

20

25

30

35

R4b jis H;

R7 is selected from
H, F, Cl, -CH3, -OCH3, -CF3, -OCF3, -CN, -NOj, NR12Rr13,
Rll.

17

methyl substituted with R11l; and
phenyl substituted with 0-2 R33;

R8 is selected from
H, F, Cl, -CH3, -OCH3, -CF3, -OCF3, -CN, -NOj, NR12gr13,
Rll.

7

methyl substituted with R1l; and
phenyl substituted with 0-2 R33;

R? is selected from
H, F, Cl, -CHj3, -OCH3, -CF3, -OCF3, -CN, and -NOj3;

R1l is selected from
phenyl- substituted with 0-5 fluoro;
naphthyl- substituted with 0-3 R33;
2- (H3CCHC (=0) ) -phenyl- substituted with R33;
2-(H3CC(=0) ) -phenyl- substituted with R33;
2-(HC(=0)) -phenyl~ substituted with R33;
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WD 02/ 059127 PCT/ US01/ 49374 3- (NC) - phenyl -

3- (H3CO) - phenyl - 3-

R33; 3- (wbloensyizphenyl -

substituted with R33;

substituted wth R33;
(fluoro)-phenyl -

substituted with
substituted with R33; 5 4-(NC) - plremyttso1/sasbst i t ut ed

with R33;
substituted with R33; 4-(
4- (H3CO) - phenyl 2-4HbSCH QH
with R33; 4-(i-propox

4- (i - but oxy) - phén§ﬁ3cgé5§$
substituted w th_Radc
4- (H3CCH2C( =0) ) - phenyl - su
substituted w t B-RE®CH4CH{

4- ((H3Q) 2CHCH
Subst thted wi A5

4- (cycl opr opyl Oé)é)H QGM
- phenyl - substi tut e

4- (fl uoro)-phenyl -

14y (HHBE) 2CHCE70) ) 1 Pheay! wisHbgsd futed with R33;

985%2>-Sﬁ§§§i§Utedbﬁ%é%&$egsﬁb§?
HpcH Rk ar

substituted with R33; 4-(chloro)-phenyl -
H3CS) - phenyl - substituted with R33;
¢d-phehyR33; smbsul(:ethdxy}tbhﬁ?ﬁd - substituted

h bsfituted with
O3 b PR RooE Bt HAESIOHBREY)) - pheny! -

15

bstituted with R33; 4(I—BCC( =0) ) - phenyl -

HIOGRCHR CHEgigsy 1 jut pRienith Bitstituted with R33:

(H3CCH2CH( OH) ) - phenyl -
Rlt'ed with R33;

ed gdt 8% ed-wi@y®qubut yl oxy)
4- (cycl opent yl oxy) - phenyl - substit ut ed

with R33; 25 R13 |(§3EICH|(r©MhyD pbenEiLhyI $uhStetnaedefLyh Ri» and R13 join to

forma 5-

i m dazol yl,
nDrphollnyI
to forma 9-

" b gorbariyi-o

al begﬁ@ﬁ%

or ered

8hi¥cH

\P9Rebset o0 trompurrglyl pyssol i dinyT,

EﬁghéﬁylRl3sMB§BléﬁEé8h@§tﬁoRkBnay be combi ned
icyclic heterocyclic ring syst em cont ai ni ng

from k@ - 142 WO(QRE0ES02THRCH) Usbehg9374substituted with R3
- (methyl) -phenyl- substituted with R33;
2- (ethyl) -phenyl- substituted with R33;
2- (i-propyl)-phenyl- substituted with R33;
2- (F3C) -phenyl- substituted with R33;
15 - (NC) -phenyl- substituted with R33;
2- (H3CO) -phenyl- substituted with R33;
- (fluoro) -phenyl- substituted with R33;
- (chloro) -phenyl- substituted with R33;
- (NC) -phenyl- substituted with R33;

20 3- (H3CO) -phenyl- substituted with R33;
3-(fluoro) -phenyl- substituted with R33;
3-(chloro) -phenyl- substituted with R33;

- (NC) -phenyl- substituted with R33;
4- (fluoro) -phenyl- substituted with R33;

25 4- (chloro) -phenyl- substituted with R33;
4- (H3CS)-phenyl- substituted with R33;

4- (H3CO) -phenyl- substituted with R33;
4- (ethoxy) -phenyl- substituted with R33;
4- (i-propoxy)-phenyl- substituted with R33;

30 4- (i-butoxy)-phenyl- substituted with R33;

4- (H3CCHCH,C (
- ( (H3C) 2CHC (=0) ) ~-phenyl-

4~ (H3CCH,C (

=0) ) -phenyl -

=0) ) -phenyl- substituted with R33;
substituted with R33;

substituted with R33;
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het er oat ons sel ected fromthe gro
said bicyclic heterocyclic ring

i ndol i nylwoiads@et yl ,  benzi m daz
5 wherein said bicyclic heterocyc
R16; R15 is H, nethyl, ethyl, pro

i s independent| ¢- q8hect ed) ifphehyIE}isEbsﬁituChﬁ wWORh R%%hyl

é¥¥éct
b0

substituted w t B-1H3CEB3CH (OH B) -pINRIPR1 3 st%EutmtﬂQ witlaR

SHRGHT bgBRSS Tty

met hoxy, ethoxy, trifluorone

occurrence, is ﬂnd@@@ﬂﬁéQﬁ?%ﬂ

-OCF3, -CN, and-NQg €@ﬁ@ﬁ@@ﬁ)
an aryl group substltu ed wth

substituted with 1-5
RL is selected fréHB¢
t-butyl, n-pentylL, -=R8x¥bpy2oR
2- nethylpropyl 2- ﬁgfhyp Fy ° 39
3- et hyl pentyl,
2, 2- d|fluoroethﬁl

2- nethyl 2- propenyf§glgP§ y%%%%b

trans- 2- pentenyl, cis-2-pentenyl,

3, 3- d| | o @2 25 pr FLERs 3
cyclobu‘?ylh 35 % ngg%%?d , %mclo
cycl obut yl met hyphegy ropéﬁb9Fﬁ§Ph

PCT/ USO1/ 49374 - CHECHR. = CHRw OREOHR, w3 CHEGE ORB1

43 pwEAPbBEY pxy)4ph@nﬁ9rpeﬁpystlQHﬂEdowéébh§?

up consisting of N, 0, and S; wherein
systemis selected fromindolyl,
ol yl, benzi m dazolinyl, acd/usenzdrd azolyl ;
lic ring systemis substituted with 0-1
pyl, or butyl; 10 R16, at each occurrence,
et hyl,
3, at each
“OCH3, -CF3,
0n§u8§tﬁ?u9éd331@i‘x'5ﬁ33be ei ther 1)
an aryl net hyl - group
aryl group
nd of Claim.2 of. Forypula (1) wherein:
PubgERyRCed. B?BByB ﬂ butyl, s-butyl,
pﬁhen 1bUt¥hbsglﬁﬁEEM|w1tﬁ Rexyl ,
net hyl pent yl 2-eth

nd trlflu nEtho ; a d

wlo

and
yl
ggggyg ﬁbgegggg%hInghbutehyl,
4- pentenyl 4- et hyl - 3- pent enyl ,
phenyl - 2- propenyl cycl opropyl,

hexyl , cyclopropylnethyl
oA waybl BhBx§lHeLRAYl , - 143 WO 02/ 059127
-C=CH, -C=C-CHB, and

- CH2- C=CH,

2- (H3CCH,C (=0) ) -phenyl- substituted with R33;
2-(H3CC (=0) ) -phenyl- substituted with R33;

15 2- (HC (=0) ) -phenyl- substituted with R33;
2- (H3CCH(OH) ) -phenyl- substituted with R33;
2- (H3CCH,CH (OH) ) -phenyl- substituted with R33;
2- (HOCH;y) -phenyl- substituted with R33;

- (HOCH,;CH;,) -phenyl- substituted with R33;

20 - (H3COCH;) -phenyl- substituted with R33;
2- (H3COCH2CHy) -phenyl- substituted with R33;
2- (H3CCH (OMe) ) -phenyl- substituted with R33;
2- (H3COC (=0) ) -phenyl- substituted with R33;
2- (HOCH;CH=CH) -phenyl- substituted with R33;

25 2- ( (MeOC=0) CH=CH) -phenyl- substituted with R33;
2- (methyl) -phenyl- substituted with R33;
2-(ethyl) -phenyl- substituted with R33;
2~ (i-propyl)-phenyl- substituted with R33;

- (F3C) -phenyl- substituted with R33;

30 - (NC) -phenyl- substituted with R33;
2-(H3CO) -phenyl- substituted with R33;
2-(fluoro) -phenyl- substituted with R33;

2- (chloro) -phenyl-

substituted with R33;
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Rda is H 5 Rob is H alternatively, Rd4a and Rob are taken together to form
=0; 10 R7 is selected from hydrogen, fluoro, chloro, brono, cyano,

nmet hyl , ewbyk/sqeopyl, isopropyl, butyl, t-butyl, nitro, pCmidfSovessosret hyl ,
met hoxy, ethoxy, isopropoxy, and trifluoronethoxy; 15 R8 is selected from
2-chl orophenyl, 2-fluorophenyl, 2-bronophenyl, 2-cyanophenyl,

2- et hyl phenyl , 324Nanbheng&ethyhpbemyhpedZWHEhhﬁi9phenyI

2-trifluoroneth xXyph | chIo 0 ugspphenyl , 3-bronophenyl ,
3- cyanophenyl , g'ﬁ@?ﬁ@?pﬁ%ﬁ?Y " 3- EPéyEpﬁgéy? Ekpgopylphenyl

3-i sopropyl phengL f@u@bfbyl—ﬁhéﬂwlr- 3ubkifkueeamat byl pppyl ,

3- net hoxyphenyl 3 i_sopr opoxyphenyl,  3- trlfluoroneth3§yphenyl 25

3-t hi omet hoxyphényEhl2xrenrerepkényl SUBSERGBESShEATR, R4Z br orophenyl |

4- cyanophenyl, 4- Wﬁth¥bﬁ%ﬁ9¥L éu%ghxkgh@ayhath4RpBOpylphenyl
4- |sopropylphenyl 4- butyl phenyl, 30 4 -trifluoroneth 8)E()henyl

4- et hoxyphenyl 4 ilp§§9ﬁoﬁbﬁvﬁﬁenySUbétﬂFPﬁ?éoWéﬁbtH yphenyl, 4-

t hi omet hoxyphenyl_ hen I phemyl , 35
2, 3- dlnethylphe% IC%%%§g ?ri Eoro%&?ﬁgﬁgﬁgﬁg HQEH X d?nethoxyphenyl

2, 3- d!trlfluoroﬁetHeﬁﬁbhpb?hyl—-lﬂubﬁtlDQﬁeégwgﬂh E%?L501/49374
2 4ol oropony| o B by I PBERILy , Bed gt pet ol pheny!
2,4-ditgifluorogetexyrlsnyphend12, Ssdbehheephenykn A35; di fluorophenyl,
4-(i-propoxy) -phenyl- substituted with R33;
- (i-butoxy) -phenyl- substituted with R33;
4- (H3CCH2CH,C (=0) ) -phenyl- substituted with R33;
4-( (H3C),CHC (=0) ) -phenyl- substituted with R33;
15 4- (H3CCH2C(=0) ) -phenyl- substituted with R33;
4- (H3CC (=0) ) -phenyl- substituted with R33;
4- (H3CCH,CH,CH (OH) ) ~-phenyl- substituted with R33;
4-( (H3C),CHCH(OH) ) -phenyl- substituted with R33;
4- (H3CCH,CH (OH) ) -phenyl- substituted with R33;
20 4- (H3CCH(OH) ) -phenyl- substituted with R33;
4- (cyclopropyloxy)-phenyl- substituted with R33;
4- (cyclobutyloxy) -phenyl- substituted with R33; and
4- (cyclopentyloxy) -phenyl- substituted with R33;

25 RI3 is H, methyl, or ethyl;

alternatively, R12 and R!3 join to form a 5- or 6-membered
ring selected from pyrrolyl, pyrrolidinyl, imidazolyl,
piperidinyl, piperizinyl, methylpiperizinyl, and
30 morpholinyl;

alternatively, R!2 and R13 when attached to N may be
combined to form a 9- or 10-membered bicyclic

heterocyclic ring system containing from 1-3
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i met hyl phenyl, 2,5-ditrifluoronethyl phenyl, 2,5-di net hoxyphenyl,
|tr|fluoronethoxyphenyl 10 2, 6-di chl orophenyl, 2,6-difl uorophenyl,

i mretwyplophsnygt , 2, 6- dltrlfluoronethylphenyl, 2, 6- di mecraspphesny |
|tr|fluoronethoxyphenyl 3, 4-di chl orophenyl, 3, 4-difluorophenyl, 15
i met hyl phenyl , 3, 4- d|tr|fluoronethylphenyl 3, 4- di net hoxyphenyl ,
|tr|fIuoro@@&ﬁ@ﬂyph@ﬁySelezt¢d6fmpmchh@rQﬁﬁé@yponSlStlng of N,

-trifluorophenyly, wﬁeQelh'@%EQYEEQ?@XEC heterocycllc ring
-tritrifluoronet yIp enyl rimet hoxyphe

“tritrifl uS¥SRErhaSy sReRFIEEd SXOR) éPéDAYéuzslBﬁléﬁwyl indazolyl,

or o- 3- Ch|Ob%nﬁﬁﬁﬁﬁbzolgichb@h@lﬁl@ﬁ%b@ﬁﬁ@iL,and benztrlazolyl
org 4- et hoxy- phenyl , % h |soprogg E
nethoxywﬁﬁéﬁﬁP 5344, ﬁ§¥ PC4 ﬁﬁ?ﬁBﬁyc 6P8 ﬁﬁéﬁﬁm is
hyI 4- met hexpsphenyrka Ziehl o-a- £1€F30- phenyl, 2,4,5-trinethyl -phenyl,
hyl - 4- chl or o- phenyl, 4-acetyl phenyl, 3-acetanidopheny|, 2- napht hyl ;
Me- 5- F- phenyl , 2-F-5- Me-phenyl, 2-MeO 5-F-phenyl, 2-Me-3-0d -phenyl,
-phenyhis 23 NOg; prh@ﬂbﬂzl 2ti5k1 3- peophenybx Baudhet 4- Et O phenyl ,
4- F-phenyl, 2-Cl1-6-F- phenyl, 2- Cl- 4- (CHF2) O phenyl , 35
MeO 6- F- phenyl 2- CF3 6- F- phenyl, 2-MeS-phenyl,
i £ - 4RW§§>§he@a&h o@c@rﬁeﬁééF p@eﬂﬂ&epéh@eﬂtfy4séle@h@@yfrom145 WO

9127 PCT/ UsD1/49374 traF- t aF- phenyl
~4-Et O pheflyl OHp- EFSCi Eﬁ‘o H??gn;i?‘etgféfnyétaya ﬁgmﬁ?“e@foﬁy?”y

-4-F- phenyltm%l@l;rém@t@y@heay&a tr2£ChofomBEtBopeny bnd
4- MeO phenyl, 5 2-CHO 4- MeO phenyl, 2- CH3CH( CH) - 4- MeO phenyl

CH(CH)-4-F-phenyI, 2-CH3CH(CH)-4-C1-phenyI,

R33, at each occurrence, is independently selected from
15 H, F, Cl, -CH3, -OCH3, -CF3, -OCF3, -CN, and -NO,.

-h-b-b-hCDCDU'IU'I

o

998‘”55%.\@39%'—"9
! OOOOU'ID.D.' I\J' """OO_C CDCDCDD.Q.Q.D.D.Q.

o - -

I\JNI\)I\)ONI\)I\)(DCDI\)I\)I\JNI\)I\)I\JNCOOJI\JNI\)I\)
m

%

provided at least one of R’ or R8 must be either 1) an aryl
group substituted with 1-5 R33; 2) an arylmethyl- group
substituted with 1-5 R33; or 3) -NR12R13 wherein R12 is an

20 aryl group substituted with 1-5 R33.

4. A compound of Claim 2 of Formula (I) wherein:

Rl is selected from

25 hydrogen, methyl, ethyl, n-propyl, n-butyl, s-butyl,
t-butyl, n-pentyl, n-hexyl, 2-propyl, 2-butyl, 2-pentyl,
2-hexyl, 2-methylpropyl, 2-methylbutyl, 2-methylpentyl,
2-ethylbutyl, 3-methylpentyl, 3-methylbutyl,
4-methylpentyl, 2-fluoroethyl, 2,2-difluoroethyl,

30 2,2,2-trifluoroethyl, 2-propenyl, 2-methyl-2-propenyl,
trans-2-butenyl, 3-methyl-butenyl, 3-butenyl,
trans-2-pentenyl, cis-2-pentenyl, 4-pentenyl,
4-methyl-3-pentenyl, 3,3-dichloro-2-propenyl,
trans-3-phenyl-2-propenyl, cyclopropyl, cyclobutyl,

35 cyclopentyl, cyclohexyl, cyclopropylmethyl,
cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl,
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CH3CH( OH) - 4- Me- phenyl , 2- CH3CH( Owe) - 4- Me0- phenyl

CH3C( =0 - 4- MO phenyl, 2-CH3C(=0) -4-F-phenyl, 2-CH3C(=0 -4-d -phenyl,
CH3C( =Qvodmhesiphenyl , 10 2- H2C( OH) - 4- MeO- phenyl , 2- H2C( @drjusé1/Ms04 phenyl
H3CCH2CH( CH) - 4- Me0- phenyl , 2- H3CCH2C( =O) - 4- Me0- phenyl ,

- CH3CO2CH2CH2- 4- MO phenyl,  (2) - 2- HOCH2CH=CH- 4- MeO phenyl, 15

E) - 2- HOCH2 CH=Git=aH Ve G-qiyet@H=CH(, Z)-CB=CH3Ca2 CH=CEEYX; MeC=pheny| ,

E) - 2- CH3CO2CH=CH- 4- Me0- phenyl , 2- CH30CH2CH2- 4- MeO- phenyl ,

- F- 4- MeO pheanydl | ~-CHLIC=CHS- phenyl , 20 cycl ohexyl, cycl opentyl,

ycl ohexyl net hyl , benzyl, 2-F-benzyl, 3-F-benzyl, 4-F-benzyl,

3- Me0- benzyl, 3-0OH benzyl, 2-MO benzyl, 2-0H benzyl,

2- MeOC( =0O) R32Me© phenyl, 25 2- Me-4- CN-phenyl, 2-Me- 3-CN-phenyl,

2- Me- 4- MeS- phenyl , 2- CF3-4-CN-phenyl, 2-CHO phenyl, 3-CHO phenyl,

2- HOCH2= phenyl ,  3- HOCH2- phenyl, 3- McOCH2- phenyl, 3- Me2NCH2- phenyl ,
3-CN-4- F- préhylis 89 2- Me- 4- H2NCO phenyl, 2- Me- 4- MeOC( =0) - phenyl ,

3- H2ZNCO- 4- F- phenyl , 2- Me2NCH2- 4- MeO- phenyl -,  2- Me- 4- CH3C( =0) - phenyl

phenyl -NH-, (1-naphthyl)-NH, 35 (2-naphthyl)-NH, (2-[1,1"-biphenyl])-NH,
-146 WO 0205212 tRGCELYSORA4937d REB-drke HakumpheydiheNtq form =0;

(4-[1,1 -biphenyl])-NH, (2-F-phenyl)-NH, (2-CLl-phenyl)-NH,

(2- CF3- phenyl )-NH, (2-CH3-phenyl)-NH, (2-0Ove-phenyl)-NH,

(2- CN-phenRl’) i BHsel16c¢2aOCE3mphedybyehlt £118xSMeehhenyl ) biNbkp, cyano,

(S'F'phenyl)'NHhet%§1§lé%ﬁ%@Ylb}o vl, isopropyl, butyl, t-butyl,

nitro, trifluoromethyl, methoxy, ethoxy, isopropoxy,

2
2
2
2
2
(
(
2
c

and trifluoromethoxy;

15 R8 is selected from
2-chlorophenyl, 2-fluorophenyl, 2-bromophenyl,
2-cyanophenyl, 2-methylphenyl, 2-trifluoromethylphenyl,
2-methoxyphenyl, 2-trifluoromethoxyphenyl,

20 3-chlorophenyl, 3-fluorophenyl, 3-bromophenyl,
3-cyanophenyl, 3-methylphenyl, 3-ethylphenyl,
3-propylphenyl, 3-isopropylphenyl, 3-butylphenyl,
3-trifluoromethylphenyl, 3-methoxyphenyl,
3-isopropoxyphenyl, 3-trifluoromethoxyphenyl,

25 3-thiomethoxyphenyl,

4-chlorophenyl, 4-fluorophenyl, 4-bromophenyl,
4-cyanophenyl, 4-methylphenyl, 4-ethylphenyl,
4-propylphenyl, 4-isopropylphenyl, 4-butylphenyl,

30 4-trifluoromethylphenyl, 4-methoxyphenyl,
4-isopropoxyphenyl, 4-trifluoromethoxyphenyl,
4-thiomethoxyphenyl,

2,3-dichlorophenyl, 2,3-difluorophenyl,
35 2,3-dimethylphenyl, 2,3-ditrifluoromethylphenyl,
2,3-dimethoxyphenyl, 2,3-ditrifluoromethoxyphenyl,
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(3- CF3-phenyl)-NH, (3-CH3-phenyl)-NH, (3-Owe-phenyl)-NH,
(3-CN-phenyl)-NH, (3-0CF3-phenyl)-NH, (3-SMe-phenyl)-NH, 10

(4- F- phernybD)o2s9127 (4- C - phenyl )-NH,  (4- CF3- phenyl ) - NH-, PCT/US01/49374
(4- CH3-phenyl )-NH, (4-Owe-phenyl)-NH, (4-CN phenyl)-NH,

(4- OCF3- phenyl ) -NH-, (4-SMe-phenyl)-NH, (2,3-did-phenyl)-NH,

O'I'I'I'I'I'I'I'I'I'I'I'I-b-b-h-h-b-b-h-h-b-b

I\)I\)I\JNI\)I\)I\JCD_I\)CDI\JOOI\)CDI\JOON

(
(
(
(
(
(
(
(
(
(
(2-
(2-
(2-
(2-
(2-
(2-
(2-

i d - phenyl ) - NH- 15 (2,5-di d -phenyl)-NH, (2,6-did-phenyl)-NH,
i O - pheny, 4—)d1|\é!'ﬂilox(c§3}§?r§‘10 henyl 91-ddFop h 13 dl F- phenyl) NH

i F- phen % NH- phenyl) NH-, ) - NH-,

i F- pher%lll Wet}(@@ed}yiil 'pr?er'?y"l‘31q‘3ﬁ+f1% F%%l enyl ) - NH-,

i CF3- pme,rﬂl-ldid‘lﬂ-l-qrc(pﬁ‘)é}}di ,CR3-phibrfjlyordheny(12, 3- di Ove- phenyl ) - NH-

2922922020

- C1- phehwA)dimmethoxyplerny el B iNHuoqamethpxGiphsany| ) - NH-
- CH3- phenyl ) - NH- (2-F- 4 CHB phenyl) NH-, (2-F-5-CH3-phenyl)- NH-

- CH3- phen ci qul F- 3- CF3- phenyl ) - NH- (2- F-4- CF3- phenyl ) - NH-,
©CF3- pf‘?erajl'l iqor quhenyd-.c3-Goisrfyiuongehenyly. F- 3 ovve phenyl ) - NH,

% ph@wiléml\e&hyl h%@lmﬁ%-%&]ﬁﬂf 1%6'5/&%%{ L F -
pnen - phenyl ) - NH-,
1- 4- F- phetmf)diggtHo h@i‘ 'sz%]r‘i{}%f) uoroHeEh %‘Xﬁ’}tﬁ-‘i‘gf |§/- NH-

3,4-dichlorophenyl, 3,4-difluorophenyl,
15 3,4-dimethylphenyl, 3,4-ditrifluoromethylphenyl,

U'I-h(.glCDOO-h

3,4-dimethoxyphenyl, 3,4-ditrifluoromethoxyphenyl,

2,4,6-trichlorophenyl, 2,4,6-trifluorophenyl,
2,4,6-trimethylphenyl, 2,4,6-tritrifluoromethylphenyl,
20 2,4,6-trimethoxyphenyl, 2,4,6-tritrifluoromethoxyphenyl,

2-chloro-4-CF3-phenyl, 2-fluoro-3-chloro-phenyl,
2-chloro-4-CF3-phenyl, 2-chloro-4-methoxy-phenyl,
2-methoxy-4-isopropyl-phenyl, 2-CF3-4-methoxy-phenyl,
25 2-methyl-4-methoxy-5-fluoro-phenyl,
2-methyl-4-methoxy-phenyl, 2-chloro-4-CF30-phenyl,
2,4,5-trimethyl-phenyl, 2-methyl-4-chloro-phenyl,

4-acetylphenyl, 3-acetamidophenyl, 2-naphthyl;

30
2-Me-5-F-phenyl, 2-F-5-Me-phenyl, 2-MeO-5-F-phenyl,
2-Me-3-Cl-phenyl, 3-NOj;-phenyl, 2-NOj;-phenyl,
2-Cl-3-Me-phenyl, 2-Me-4-EtO-phenyl, 2-Me-4-F-phenyl,
2-Cl-6-F-phenyl, 2-Cl-4-(CHF3)O-phenyl,

35 2,4-diMe0-6-F-phenyl, 2-CF3-6-F-phenyl,

2-MeS-phenyl, 2,6-diCl-4-MeO-phenyl,
2,3,4-triF-phenyl, 2,6-diF-4-Cl-phenyl,
-145-

I CH3- plpsm it hoxyshemdi ,CH3- @lmmﬁﬁfwdron(e%,kﬁr@ﬂ}&yﬂhenyl ) - NH-,
-phenyl)-NH, (3,5-di CH3-phenyl)-NH, (2, 3-di CF3-phenyl)-NH,
3-phenyl)-NH, (2,5-di CF3-phenyl)-NH, (2, 6-di CF3-phenyl)-NH,
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25
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5 (2-Cl1-3-CH3-phenyl )-NH, (2-Cl-4-CH3-phenyl)-NH,
(2-Cl-5- CH3- phenyl )-NH, (2-Cl-6-CH3-phenyl)-NH, (2-Cl-3-CF3-phenyl)-NH,
(2-C1-4- ON®-(pengt ) - NH-,  (2- Cl-5- CF3-phenyl )-NH, (2-Cl- @CTRBopisny| ) - NH-,
(2-C1- 3- Owve- phenyl ) -NH, (2-C1-4-Owe-phenyl)-NH, 10

(2-C1-5- Owve- phenyl )-NH, (2-C1-6-Ove-phenyl)-NH (2- CH3- 3- F- phenyl ) - NH-,
(2- CH3- 4- F- pherdil4 - Wetrf(FZ-Mﬂ-:F phehyd )5 l\ﬁ*per(tza}i}ﬂl@?lﬁ'phenyl) NH-,

- OVe- 5- CH3- pl’@.@dd - Ms- @hgﬁ}giphenyl) NH, -148 WO 02/059127
g pheny! ) (2- OVe- 4. CF3- phenyl ) - N,
O\e- 5- CF3- WWP)O%HCH@M@M%WU NH- (3 CF3- 4-d - phenyl ) - NH-,

2-

3- CF3I§ C(O)@"S ?WM 4-MeO-phenyl,
(Z)-2-CH3CO3CH=CH-4-MeO-phenyl,
(E) -2-CH3C0O9CH=CH-4-MeO-phenyl,

( 2- CH3- 3- Cl1- 4 “gﬁ 420@ghgmilp)rdx|§h,enq,§
(2- CH3-5-d - phenyl) - NH- 6- Cl - phenyl)
( 2- CH3- 3- CF3- WAI) mﬁphqrwm2¢£®§34pﬁe@yuepymh+ 2-C1l-4-EtO-phenyl,

2- CH3- 5- CF3- J
EZ-CHS 3- OVk- %@% %& p}%“&g ?gg ‘Phen |‘%h%&1
( 2- CH3-%- OMe- Zblﬁifm% -M@P- pHenyGH3- @@b@—%@w YA-e0-plamyl,
(2- CF3- 3- F- 2- ph 2+ henyl ) - NH-
(2. GFa. 6. - ph erwf%ChNﬁH s fcgi)aez}%Fm p%‘%? |C%‘Hﬁﬁ < fgcé?%ﬁl ol Sﬂgngu) NH- |
Eg ggg g ghé ) F+A%2k£%§§ﬁ?ﬂl pﬁbﬁyhﬁfNHMﬁ)Eﬂ -MeO-phenyl,
(2%5@3%@% ”%% %%%%O ﬁ’thenYl
Eg gEg g gxg;pﬂﬁﬂgH}{NHA d%?gﬁghyq CNQ«QH@EMEIHNH~Me phenyl,

- en n

(2- OVELB- F- p |c¥ (Oové“ ph@n%zf(ﬁﬁﬁ éz“@%@eﬁyﬂhenyn NH- |

2- OVe- 6- F- phenyldemds (oH) 2 L 2 1) - NH-,
Ez-ove 5-C pphenyl) NH- | H?f%"?‘pge“'%'ﬁiﬂﬁ ?3%2“ oftk-rheSlpROSpY] ) -
(2- Ove- 3- CH3- phenyl ) - NH- (2C]VE4CHSphenyI) NH-, 35
(Z
(
(

2-CH30CH,CHy-4-MeO-phenyl,
2-F-4-MeO-phenyl, 2-Cl-4-F-phenyl,
20 cyclohexyl, cyclopentyl, cyclohexylmethyl,

benzyl, 2-F-benzyl, 3-F-benzyl, 4-F-benzyl,
3-MeO-benzyl, 3-OH-benzyl, 2-MeO-benzyl,
2-OH-benzyl, 2-MeOC(=0)-3-MeO-phenyl,

25 2-Me-4-CN-phenyl, 2-Me-3-CN-phenyl,
2-Me-4-MeS-phenyl, 2-CF3-4-CN-phenyl,
2-CHO-phenyl, 3-CHO-phenyl, 2-HOCH;-phenyl,
3-HOCHz-phenyl, 3-MeOCH;-phenyl,
3-MesNCHy-phenyl, 3-CN-4-F-phenyl,

30 2-Me-4-HyNCO-phenyl, 2-Me-4-MeOC (=0)-phenyl,
3-H3NCO-4-F-phenyl, 2-MeyNCH;-4-MeO-phenyl-,
2-Me-4-CH3C (=0) -phenyl,

phenyl-NH-, (l-naphthyl)-NH-,
35 (2-naphthyl)-NH-, (2-[1,1’'-biphenyl])-NH-,
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5 (2,3,5-trid-phenyl)-NH, (3-CH3-4-CO2Me-phenyl)-NH, and

(3-CHO 4- Owe- phenyl )-NH; and RO is selected from hydrogen, fluoro, chloro,
brono, cyawomp/os9ret hyl, ethyl, propyl, isopropyl, butyl, tPomtush1/498® nitro,
trifluoronethyl, nethoxy, ethoxy, i sopr opoxy, and trifluoronethoxy. 5. A

corrpoundofCIalmlof formula (I-a) R9"NRR$f Nda R7 NRRk 15 n
(1-a) wherei B-K ik ihpyGNH=0-(4= Esl Lgiaghenyl g 2- , - NR10-, 20
- CH2CH2- -oq-iz-F_pm),_mgﬂz 5- Cﬁ% 2- or -CH2NR10-; nis 1
or 2; 25 Rl is selectedfrom S: Cl1 8 alkyl, 30
c2_8 al kenyl , (CF5 -Bh&A NHI49 \o @%’ﬁiliﬁ P rusou 49374 3.7

cycl oal kyl q12__Q)wéJ@ﬂ rgpp)s_tNﬁut e N Hkrd, 1R2,nH-C2_6 al kenyl substi t ut ed
with O- R2 C2 al k r}/ substlt%ted V\nthO%RZ 5 aryl substituted with
0-2 R2,°and (2—OCF3 phernyl) SMe-phenyl

(3-F-phenyl)-NH-, (3-Cl-phenyl)-NH-,

(3- CF3-phenyl)-NH-, (3-CHz-phenyl)-NH-,
(3-OMe-phenyl)-NH-, (3-CN-phenyl)-NH-,
(3-OCF3-phenyl)~NH-, (3-SMe-phenyl)-NH-,

10 (4-F-phenyl) -NH-, (4-Cl-phenyl)-NH-,
(4-CF3-phenyl) -NH-, (4-CHz-phenyl)-NH-,
(4-OMe-phenyl)-NH-, (4-CN-phenyl)-NH-,
(4-OCF3-phenyl) -NH-, (4-SMe-phenyl)-NH-,
(2,3-diCcl-phenyl)-NH-, (2,4-diCl-phenyl)-NH-,

15 (2,5-diCl-phenyl)-NH-, (2,6-diCl-phenyl)-NH-,
(3,4-diCl-phenyl)-NH-, (3,5-diCl-phenyl)-NH-,
(2,3-diF-phenyl)-NH-, (2,4-diF-phenyl)-NH-,
(2,5-diF-phenyl) -NH-, (2,6-diF-phenyl)-NH-,
(3,4-diF-phenyl) -NH-, (3,5-diF-phenyl)-NH-,

20 (2,3-diCH3-phenyl)-NH-, (2,4-diCH3-phenyl)-NH-,
(2,5-diCH3-phenyl) -NH-, (2,6-diCH3-phenyl)-NH-,
(3,4-diCH3-phenyl) -NH-, (3,5-diCHz-phenyl) -
(2,3-diCF3-phenyl)-NH-, (2,4-diCF3-phenyl)-NH-,
(2,5-diCF3-phenyl) -NH-, (2,6-diCF3-phenyl)-NH-,

25 (3,4-diCF3-phenyl) -NH-, (3,5-diCF3-phenyl) -NH-,
(2,3-diOMe-phenyl) -NH-, (2,4-diOMe-phenyl)-NH-,
(2,5-diOMe-phenyl) -NH-, (2,6-diOMe-phenyl)-NH-,
(3,4-diOMe-phenyl) -NH-, (3,5-diOMe-phenyl)-NH-,

30 (2-F-3-Cl-phenyl)-NH-, (2-F-4-Cl-phenyl)-NH-,
(2-F-5-Cl-phenyl)-NH-, (2-F-6-Cl-phenyl)-NH-,
(2-F-3-CH3-phenyl)-NH-, (2-F-4-CH3-phenyl)-NH-,
(2-F-5-CH3z-phenyl)-NH-, (2-F-6-CH3-phenyl) -
(2-F-3-CF3-phenyl)-NH-, (2-F-4-CF3-phenyl)-NH-,

35 (2-F-5-CF3-phenyl)-NH-, (2-F-6-CF3-phenyl) -
(2-F-3-OMe-phenyl)-NH-, (2-F-4-OMe-phenyl)-NH-,
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5-6 nenbered heterocyclic ring systemcontaining at |east one heteroatom

selected fromthe group consisting of N, O, and S, said heterocyclic ring
syst em suwetisdied with 0-2 R2; 10 R2, at each occurrencepcrasongspendent |y
selected from F, d, CH2F, CHF2, CF3, Cl_4 alkyl, C2_4 alkenyl, 15 C2_4
al kynyl, C3_6 cycl oal kyl, phenyl substituted with 0-5 R42; C3-10

car bocycl i ¢ r iRt Qbmhen - M th (R-F FerOMemrhersr - Wmber ed

het erocyclic ring system cont ai ni ng from 20 1-4 heteroatons selected from

the group consistin N, 0, and substltuted with 0-3 R41l; Rd4a is H or
Cl_4 al kyl; %bz( 15 Hh‘elb}flt etV i VA C 1 HrE RRETIRAD A6 1 aken toget her to

form=0 or =8- @5271: rgm)aﬁHeac(erowxfqueanﬂ)e—deependent|y

| ect f RAGRAT7, C1_ | kyl ,
ch_gcale enylrf) - "rha %ﬁ%%né’f 4'1\H'§"I oa%jﬁl %N§§I3C?%§n3| '(Cl- 4 i

hal oal kyl ) oxy2 -350 \WR0HREIHATNECT/ USOL14%3. 841, §&eh9'10¥®1h{@a| ky|
substituted with 0-2 R33, Cl1 4 al kyl substituted with 0-2 R11, C3-10
carbocyclic resiGhe GhesEhamed WHh 023 R4 -CEgrphesyddri¥iared with 0-5

R33, (2-C1-5-CF3-phenyl) -NH-, (2-Cl-6-CF3-phenyl)-NH-,
(2-Cl1-3-OMe-phenyl)-NH-, (2-Cl-4-OMe-phenyl)-NH-,
10 (2-Cl1-5-OMe-phenyl)-NH-, (2-Cl-6-OMe-phenyl)-NH-,

(2-CH3-3-F-phenyl)-NH-, (2-CH3-4-F-phenyl)-NH-,
(2-CH3-5-F-phenyl) -NH-, (2-CH3-6-F-phenyl)-NH-,
(2-CH3-3-Cl-phenyl)-NH-, (2-CH3-4-Cl-phenyl)-NH-,
15 (2-CH3-5-Cl-phenyl)-NH-, (2-CH3-6-Cl-phenyl)-NH-,
(2-CH3-3-CF3-phenyl) -NH-, (2-CH3-4-CF3-phenyl)-NH-,
(2-CH3-5-CF3-phenyl)-NH-, (2-CH3-6-CF3-phenyl)-NH-,
(2-CH3-3-OMe-phenyl) -NH-, (2-CH3-4-OMe-phenyl)-NH-,
(2-CH3-5-OMe-phenyl) -NH-, (2-CH3-6-OMe-phenyl)-NH-,

20
(2-CF3-3-F-phenyl) -NH-, (2-CF3-4-F-phenyl)-NH-,
(2-CF3-5-F-phenyl)-NH-, (2-CF3-6-F-phenyl)-NH-,
(2-CF3-3-Cl-phenyl)-NH-, (2-CF3-4-Cl-phenyl)-NH-,
(2-CF3-5-Cl-phenyl)-NH-, (2-CF3-6-Cl-phenyl)-NH-,
25 (2-CF3-3-CH3-phenyl) -NH-, (2-CF3-4-CH3z-phenyl)-NH-,
(2-CH3-5-CF3-phenyl) -NH-, (2-CF3-6-CH3-phenyl)-NH-,
(2-CF3-3-OMe-phenyl)-NH-, (2-CF3-4-OMe-phenyl) -NH-,
(2-CF3-5-OMe-phenyl) -NH-, (2-CF3-6-OMe-phenyl) -NH-,
30 (2-OMe-3-F-phenyl)-NH-, (2-OMe-4-F-phenyl)-NH-,
(2-OMe-5-F-phenyl)-NH-, (2-OMe-6-F-phenyl)-NH-,
(2-OMe-3-Cl-phenyl)-NH-, (2-OMe-4-Cl-phenyl)-NH-,
(2-OMe-5-Cl-phenyl)-NH-, (2-OMe-6-Cl-phenyl)-NH-,
(2-OMe-3-CH3-phenyl)-NH-, (2-OMe-4-CH3-phenyl)-NH-,
35 (2-OMe-5-CH3z-phenyl) -NH-, (2-OMe-6-CH3z-phenyl)-NH-,
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5 5-10 menbered heterocyclic ring systemcontaining from 1-4 heteroatons
selected fromthe group consisting of N, O, and S substituted with 0-3
R31; 10 ORDA2/08RY2, NR12R13, C(OH C(OR12, C(O NR12R13, PCNRBAC4(3D) R12 ,
C(OOR12, OC (O R12 , OC (O OR12 , CH (=NR14) NR12R13 , NHC (=NR14)
NR12R13 , S(OR 2, S(0)2R12, S (ONRI2R13, S (O 2NR12R13, NR14S (0) R12,
NR14S (0) 2R102-OM@RIPECTOPIRITLINREDGC (- @3t - @)L )25, and 15
NR12C (O NHRLS: B 1 Sp .S feom 1t ), 6 =(F=3oh N -CN, - NO2,
Cl-8 al kyl, & 80%%%@{3; TEH) il ,wzcﬁé)hm% E’weﬁgo CL-8 al koxy,
(C1-4 hal oal kyl ) oxy, C3-10 cycloal kyl substituted with 0-2 R33, Cl1_4 al kyl
substituted wih-0-2, RI-1, aljsenyl (sulstis o MELSINOE 1y C2_4

al kynyl subs}tlvll%[]%%d%vm%}]h p&-%iél)l, 25 C§33-Sllt?s3car bo(wcl i3cBr egl‘%éllfé Substitut ed
with 0-3 R33, (2a} y5-suhEt iphemdl Wi¥i- 0- 63 KR35 - 5-CMeenherad ) hélHer, oeypd i ¢
ring system containi [0 1-4 hetero ns selected fromthe group

consi sting of ?%&%& ‘i;%%“t’% é?h%rﬁf)t [}tg%d' vﬁ‘g 0-3 30 R31; OR12, SR12, NR12R13,
C(0)H C(OR12, C(ONRL2R13, NR14C (O R12, C (O OR12, OC (0) R12, COC (0)
OR12, CH (zhR14) NR12R13, -NH =NR14) NR12R S , R1 -151 WO
02 059127 BOTT Ch6TI 46574 £500) RRLSRTA™ SLB) BNRIIRIS0" LIRS 0) RO RRL4S
(0) 2R12, NR12@ChR1S5, eNRY2(C( OYORYS, NROREOOYy2R1BPutadd ERPREYLO) NHR15; 5
R0 is)gel ected from He Fhidogbithng®? he@hk&DY! ectbxd, 2LkpR¥boxgnd Cl-4

al koxy;
and trifluoromethoxy.

5. A compound of Claim 1 of formula (I-a)

RO (\N’R1

R4b
X
15 n
(I-a)
wherein:
X is a bond -CH;-, -0-, -S-, -S(=0)-, -S(=0)3-, -NR10-,
20 -CH,CHy-, -OCHz-, -SCHp-, -CHp0-, -CH3S-, -NR1OCH,;-, or
-CHoNR10-;

n is 1 or 2;

25 Rl is selected from
H,
C(=0)R2,
C(=0)OR?,
Ci-g alkyl,
30 Co.g alkenyl,
Cy.g alkynyl,
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R11 is selected fromH, halo, -CF3, -CN, -NO2, 10 Ci1-8 al kyl, C2-8 al kenyl,
C2-8 al kynyl, Cl1_4 hal oal kyl, Ci1-8 al koxy, C3-10 cycloal kyl, C3-10

car bocyclwo m@siidue substituted with 0-3 R33, aryl substipcatusdiwsrh 0-5
R33, 5-10 nenbered heterocyclic ring systemcontaining from 15 1-4

het er oat ons sel ected fromthe group consisting of N, O, and S substituted
with 0-3 R31; ORiz; SRIPaliwiaR13, C(OH C(OR12, C(O NRL2R13, 20 NR14C

O R12, C (0O ORL2 . 1 “NR14) NRI2R -3 , NHC
E:?\IR14) NR1(2R)13O,815€ j%@ﬁ%&ﬂ%égg%%ﬁi S(O )2NR12R13,
NR14S(O) R12, NR1&S(Q)2Rkhy1 NREMUDRE NRIZQ-Q GRI5, NR12S(O) 2R15, and

NR12C (O NHR15 ; 25 R12, at each occurrence, is independently selected
from Cl 4 al kyl Ceubsa}eymel swhstotuted zaithe0 2 R%enyl substituted with

0-1 R12a, C2-4 alkynyl.substitute i t.h,0:,4 R12g, 30 C3-6 cycl oal kyl
Subst) Lot ed i thasy é\fg,sléalr%yltegu%’gfﬁ D8R (7P 5 R33: C3-10 carbocyclic
resi due substitubed wembeded R3Berampclicl@imgnbysedmhepetedpihocaki ng

system containing fr - e S f t g -152 WO
02/ 059127 PCT/ US01/ 48%‘51Jc éél%s?’gcg%gg?’mﬁ%,%g% Egg}dlbgiﬁiet SF8dPui th 0.3

R31; Rl2a, at each otcensienéag pP§ NndE€peRBEnEl ys3éfebesgrPEymlis phadyl
substituted with O- 5&%%@%%@5&%%&)/%‘&8 pesi gue substituted with 0-3
re

R33, alnéj 5-10 nmenbe heterocyclic ring systemcontaining from
R2, at each occurrence, is independently selected from
F, Cl, CHyF, CHF,, CFj,
Ci-4 alkyl,
Cy_4 alkenyl,
15 Co_4 alkynyl,
C3-¢ cycloalkyl,
phenyl substituted with 0-5 R42;
C3.109 carbocyclic residue substituted with 0-3 R4, and
5-10 membered heterocyclic ring system containing from
20 1-4 heteroatoms selected from the group

consisting of N, O, and S substituted with 0-3
R41.

7

R42 is H or Cj1-4 alkyl;

25
R4b is H;
alternatively, R%42 and R4P are taken together to form =0 or
=S;
30
R7 and R?, at each occurrence, are independently selected
from
H, halo, -CF3, -OCF3, -OH, -CN, -NO;, -NR46R47,
Ci1-g alkyl, Cp_g alkenyl, Cp-g alkynyl, Ci-4 haloalkyl,
35 Ci-g alkoxy, (Ci-4 haloalkyl)oxy,
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1-4 heteroatons selected fromthe group consisting of N, O, and S
substituted with 0-3 10 R31; R13, at each occurrence, is independently

sel ect ed WoamosH27 C1_4 al kyl, C2-4 al kenyl, and C2_4 al kymwgitjushb49374
alternatively, R12 and R13 join to forma 5- or 6-nenbered ring optionally
substituted with -0- or -N(R14)-; alternatively, R12 and R13 when attached
to N may be conBhnad cyolbedkyd SubstitOtednvérdd Obi2cRéfic 20 heterocyclic

ring system contai ni from.1-3. _heteroato gcted fromthe group
consi sting of N-1-92 §u%%¥téi%‘§dfla:kbir6§&?zﬁlc ‘heterocyclic ring system
is unsaturated pf_pardd:@doySatunatatumeninl cutaid Wity @/-isc ghet erocyclic

ring systemis substituted” 25 with 0-3 R16; Rl14, at each occurrence, is
i ndependent | y sekgdt edbbtotmBedawdtB1045aRRY) ; 30 R15, at each occurrence,

|5 i ndependent |y sl aered, Luofbebhofiedial Kihe Contenl kefyhingnd E2of

al kynyl; R16, at each occurrence, 15 I ndepen y selecte
hal o, CN, N02, CF3, %02RrhsteKratrmy, setecopdy frgm cheq4gupPrypl, C2_ 4 al kenyl,

C2_4 al kynyl, Cl_4 habgalikyling 6%-®,hal oahkyk- a¥¥stidide&lu3tnl fysoxy-;

-153 WD 02/ 059127 PCT/US01/ 49374 R31, at each occurrence, is independently
selected fromH, OH RAhio, CF3, S02R45, NR46RA7, and Cl 4 alkyl; 5 R33, at
each occurrence, is independently selected from H, OH halo, CN, N0O2, CF3,

SO02R45, NR4A6R47, -C(=0 nyl, ClL 6 alkyl, _6 al kenyl,. C2 6 al kynyl,
C3_6 ARl oal kyl OREL, 4 %%,oafaﬁéaﬂ CIC (OHA &.YQW%X)F-(P)B@Q%Ei%'| kyl oxy-, Cl_4
al kyl t hi o-, Cl_ﬁRahd(éd%yﬁsz)c(,o)ok&lelgé(gb kvt - Ge@Nka2 C1_4 al kyl - OC(=0) -,
Cl 4 alkyl-C(=0 0O, 6 cycl oal kyl - oxy-

CH (=NR1%)NRI2R13, NHC (=NR14)NR12R13, S(0)R12, S(0),R1Z,

S(O)NR12R13, s5(0),NRI2R13, NR145(0)R12, NR145(0),R12,

NR12C (0)R15, NR12C(0)OR15, NR125(0)yR15, and

15 NR12C (O)NHR15;

R® is selected from
H, halo, -CF3, -OCF3, -OH, -CN, -NOj,
Ci-g alkyl, Cy_g alkenyl, Csy_g alkynyl, Ci-4 haloalkyl,
20 C1-8 alkoxy, (Ci-4 haloalkyl)oxy,
C3_10 cycloalkyl substituted with 0-2 R33,
C1-4 alkyl substituted with 0-2 R11,
Co_4 alkenyl substituted with 0-2 R11,
Cy-4 alkynyl substituted with 0-1 R11,
25 C3_109 carbocyclic residue substituted with 0-3 R33,
aryl substituted with 0-5 R33,
5-10 membered heterocyclic ring system containing from

1-4 heteroatoms selected from the group

consisting of N, O, and S substituted with 0-3
30 R31;

OR!2, sSr12, NR12R13, C(0O)H, C(O)R!?, C(O)NR1Z2RI13,
NR14C (0)R12, C(0O)OR12, oC(0O)R12, OC(0)OR1Z,
CH (=NR14)NR12R13, NHC (=NR14)NR12R13, 5(0)R12, S(0),R1Z,
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C3_6 cycl oal kyl met hyl -oxy-; Cl1_6 al kyl substituted with OH nethoxy,
15 (C1_4

et hoxy,

al kyl ) CO2wp lan®91€2 6 al kenyl

Pr opoxy,

substituted with 0-3
cont ai ni ng fronNR12@(bewBRYAt ons sel ected fromthe group

propoxy, butoxy, -S02R45, -NR4A6RA7, NR4GRA7C (=O) -, or

substituted with CH, methoxy PCEUsOXY9374

but oxy, -S02R45, -NR46R4A7, NRA6R47C (=0) -, or (Cl_4 al kyl)Co2-;
20 R41, at each occurrence, is independently selected from H, 3, hal o,
OH, CD2H, 802R4§,(0NF§BE%§%§’,' rﬁ)(é?)z@iﬁ‘,?g 8 %ﬁé‘édﬁ)ﬁq _§R{a¥§<W|319€F:1-4

al koxy, Cl1-4 halgabkyd)gBLl 4rakkyb)srbst igatad 9y, khs50- 1,843, aryl

0, and S substituted with 0-3 R44; 30 R42, at each occurrence,

i ndependently selected from H, CF3, halo,

is

CN, CH{ =NR}fAHRs $NHGEctNE] NERom G2, 6Calkedklyl, CE2264 ad Kyayyl, G4 al koxy,

hal oal kyl, C3_6 cl oal k
substi t ut ed mﬁtﬁlg§f

42, ‘and 25 5-10 nenbered héterocyclic ring system
consi sting of N,

OH, CO2H, S02R45, NR46R4A7, NOZ2,

Cl-4

vl 154 02/ 059127 PCT/ US01/ 49374 Cl1_4 al kyl
YRa330g Gi-5 sttt ed with 0-3 R44, and 5-10 menber ed

het erocyclic ring systemcontaining from 1-4 heteroatons selected fromthe

group 5 con

sisting of N O, and S substituted with 0-3 R44; R43 is C3_6

cycl oal kyl Ror 5fy$elemsedtf®B with 0-3 R44: 10 R44, at each occurrence, is

i ndependent | y sal, eated,f For H -cohal-0j05,0H, NRA6R47, CO2H, SO2R45,

-OCF3, -CN, - N02, Ci-4 al%yl, and Cl-4 alkox%' R4§ is Cl-4
10 C yl, 2- k ’

15

20

25

30

1-g alk yny
Ci1_g alkoxy, C3_-1¢9 cycloalkyl,

g alkenyl, Cy_g &

C3-10 carbocyclic residue substituted with 0-3 R33,

aryl substituted with 0-5 R33,

- CF3,

| kyl ;
Ci1-4 ha oa¥kyl,

5-10 membered heterocyclic ring system containing from

1-4 heteroatoms selected from the group

consisting of N, O, and S substituted with 0-3

R31;

OR12, gRr12, NR12R13, C(0O)H, C(O)R12, C(O)NRL1Z2R13,
NR14C (0)R12, C(0)OR12, 0OC(0O)R12, OC(0O)OR1Z,

CH (=NR14)NR12R13, NHC (=NR14)NR12R13, s(0)R12, S5(0)3R1Z,

S(O)NR12R13, g5(0),NRI2R13, NR14S(0)R12, NR14S5(0),R1Z,

NR12c (0)R15, NR12C(0)OR15, NR25(0),R15, and

NR12C (O)NHR1S;

R12
C1-4 alkyl substituted with 0-1 Rl2a,
Cy-4 alkenyl substituted with 0-1 R12a,
Cz-4 alkynyl substituted with 0-1 R12a,
C3-¢ cycloalkyl substituted with 0-3 R33,
aryl substituted with 0-5 R33;

, at each occurrence, is independently selected from

C3-19 carbocyclic residue substituted with 0-3 R33, and

5-10 membered heterocyclic ring system containing from

1-4 hetercatoms selected from the group
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15 R46, at each occurrence, is independently selected fromH and Cl_4

al kyl; and R47, at each occurrence, is independently selected fromH 20
and Cl- 4 wbloglos9167 A conpound of Claimb5 of fornula (1-b) PCRAISH/M3R R8 N 4a
R~ NRob XJ 25 (1-b) wherein: X is -CH2-, & -S, -CH2CH2-, -OCH2-,
-SCH2-, -CH2O, or CHZS el ect 2/.059127
PCT/ USO1/ 49374 C (=6P"&2 c’:(‘go;%@s %61""61 kfl Stc‘:f%t EW Xf\@% 8 2 6

al kynyl, C3_6 cycloapkyl Cl_4 al kyl substltuted with 0-2 R2, C2_4 al kenyl
substituted with 0-2 R2, and C2_4 alkynyl substituted with 0-2 R2; 10 R2,

at each occurrence, is independently selected from Cl_4 alkyl, C2_4
al kenyl , @224, aakysyth occurrence, is independently selected from

5 phenyl substituted with 0-5 R33;
C3-109 carbocyclic residue substituted with 0-3 R33, and
5-10 membered heterocyclic ring system containing from
1-4 heterocatoms selected from the group

consisting of N, O, and S substituted with 0-3
10 R31;

R13, at each occurrence, is independently selected from

H, Ci-4 alkyl, Cjy-4 alkenyl, and Cjy_4 alkynyl;

15 alternatively, R!2 and R!3 join to form a 5- or 6-membered

ring optionally substituted with -O- or -N(R14)-

alternatively, R12 and R13 when attached to N may be

combined to form a 9- or 1l0-membered bicyclic

20 heterocyclic ring system containing from 1-3
heterocatoms selected from the group consisting of N,
0, and S, wherein said bicyclic heterocyclic ring
system is unsaturated or partially saturated, wherein
said bicyclic heterocyclic ring system is substituted

25 with 0-3 R16;

R14, at each occurrence, is independently selected from H
and C1-4 alkyl;

30 R!>, at each occurrence, is independently selected from

H, Cj-4 alkyl, Cy-4 alkenyl, and Cy_4 alkynyl;

R16, at each occurrence, is independently selected from
H, OH, halo, CN, NO,, CF3, SO;R45, NR46R47, -C(=0)H
35 C1-4 alkyl, Cz-4 alkenyl, Cz-4 alkynyl, Ci-4 haloalkyl,
C1-3 haloalkyl-oxy-, and C1-3 alkyloxy-;
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15 C3_6 cycl oal kyl, phenyl substituted with 0-5 R42; C3-10 carbocyclic
resi due substituted with 0-3 R41, and 5-10 nenbered heterocyclic ring
syst em cowpannsang7 from 1-4 heteroatons sel ected from t he pgmarso1/24374
consisting of N, O, and S substituted with 0-3 R41; R4da is Hor Cl_4
alkyl; 25 R4b is H alternatively, Rda and R4b are taken together to form
=0 or =S; 30 R7 and RO, at each occurrence, are independently selected
P, " fEser e Mttty s S

al kenyl , _6 al kynyl, _6 hal oal ky - 0X - al_oal kyl ) oxy,
35 C3.10 cycl oaﬁkyp){‘suﬁ‘é‘tlpt'upgé'mngPhRﬁ'Z Nﬁég}a%cl%%d O2F05Y1L77

PCT/ US01/ 49374 C1_4 al kyl substituted with 0-2 R11, C3-10 carbocyclic
resi due sub éituted with 0-3 R33, aryl substituted with 0-5 R33, 5-10
menber % hB? r oY ceRrehr PRgUEYRRER cHht BRReRgREeRElY 5Selached efpeons

sel ected fromthe giOUR,160NENST B O&Fg, 8o avd {raeRstitut e th 0-3
R31; OR12, SR12, 'NRIZ2R13, ¢&(O H, C?O)Rl', C(O) NRL2R13, 10 NRL4C (0) R12, C
(O OR12, OC (OphRbZl,OC1{Q213MD, CLld gitkpny), NRI2REIkYIWG (=NR14)

WIS S O SN, SO o (0, RIS (0) i
-N02, Cl1-6 al kyl;_-£2aBaldeenyl ,C1C3- @lalvkyhyb-, CC; 64 helloal ky(50) -,
10 C1-4 alkyl-C(=0O)NH-, Cj_4 alkyl-0OC(=0)-,
Ci1-4 alkyl-C(=0)0-, C3-g cycloalkyl-oxy-,
C3-g cycloalkylmethyl-oxy-;
Ci-¢ alkyl substituted with OH, methoxy, ethoxy,
propoxy, butoxy, -SOsR%45, -NR46R47, NR46R47C(=0)-, or
15 (C1-4 alkyl)CO3-; and
Cy-¢ alkenyl substituted with OH, methoxy, ethoxy,
propoxy, butoxy, -SO0sR%45, -NR46R47, NR46R47C(=0)-, or
(C1-4 alkyl)CO2-;

20 R%l, at each occurrence, is independently selected from
H, CF3, halo, OH, CO3H, SO3R45, NR46R47, NO,, CN;
Cp-g alkenyl, Cy_g alkynyl, Ci-4 alkoxy, Ci-4 haloalkyl
C1-4 alkyl substituted with 0-1 R43,
aryl substituted with 0-3 R42, and
25 5-10 membered heterocyclic ring system containing from
1-4 heterocatoms selected from the group

consisting of N, O, and S substituted with 0-3
R44.

30 R42, at each occurrence, is independently selected from
H, CF3, halo, OH, COH, SO3R%3, NR46R47, NO,, CN,
CH(=NH)NH;, NHC (=NH)NH,,
Cy-g alkenyl, Cy_g alkynyl, Cy_4 alkoxy, Ci-4 haloalkyl,
Ciz-g cycloalkyl,

-154-



Cl1_6 al koxy, (Cl-4 hal oal kyl)oxy, C3-10 cycloal kyl substituted with 0-2

R33, 20 Cl1-4 al kyl substituted with 0-2 R11, C2_4 al kenyl substituted with
0-2 R11, wO2245@bkynyl substituted with 0-1 R11, C3-10 carbwoaysoel/iws74 esi due
substituted with 0-3 R33, aryl substituted with 0-5 R33, 25 5-10 nenbered
heterocyclic ring systemcontaining from 1-4 heteroatons selected fromthe

group consi sti fg-ofa MY h SUPRFICERA R rifh0-3 R31; 30 OR12, SRI2,
NRI2RIS, (O H 19 Bleer LONRIZRE, oML (QaFi2, € (0 012 O (O
R12, OC (O OR12 NR14) NRLZRI3 , NHC (=NR14) NR12R13 , S(O)RL2,
S(0)2R12,  S(O ﬁRiQRmsmbsred) hefRrroRY3 1 1RRTABEOFRESEMNROBERANERY2 FromI57 WO
02/ 059127 PCT/ US01/ 49324 hehRE3E L6 g@@ecugazgrb@ t@glgrouglzs (0)2R15 and
NR12C (O NHR15 ; Rl11 is selected frgm5 NO Cl 6

al kyl, T2-6 al kenyl , C@‘Z‘SéS&IlE?n?E Ne194 F}afio§| Eygs%iuée% Kokp, O

cycl oaI kyl, C3-10 caRbacycI ic residue substituted with 0-3 R33, aryI
substi t ut ed with 0-5 R33, 10 5-10 nenbered heterocyclic ring system
containing from 1-4 heteroatons selected fromthe group consisting of N,
0, and S smbstituted Wybhoal?zleBi arH10BLBs t SRLZedNR1ZR18,-3CRO H, C(O)R12
C(0) NR12R13, NR14C(O) R12, C (O OR12, OC (O R12, OC (O OR12,

(=NR14) NR12 R13 , NHC ( NR14) NR12 R13 , S (O Rl12 S(O2R12, S(O)NR12R13,
S(O) 2N 2Rk34, NRLASL Op Rl Ceu AREh NR14 0 2dendently selected from H,

halo, -OH, NR46R47, CO,H, SO,R45, -CF3, -OCF3, -CN, -
NO;, Ci1-4 alkyl, and Cj-4 alkoxy;

R45 is Ci1-4 alkyl;

15
R46, at each occurrence, is independently selected from H
and Cj-4 alkyl; and
R47, at each occurrence, is independently selected from H
20 and C1-4 alkyl.
6. A compound of Claim 5 of formula (I-b)
R
R® N”
. g/\
7 R4a
R N Réb
x
25 (I-b)
wherein:
X is -CHy;-, -0-, -S-, -CHCHz-, -OCHy-, -SCHz-, -CHy0-,
or -CHyS-;
30

Rl is selected from
H,
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20 R12, at each occurrence, is independently selected from Cl-4 al kyl
substituted with 0-1 Rl2a, C2-4 al kenyl substituted with 0-1 Rl2a, C2-4

al kynyl swbgapiosaieed with 0-1 Rl2a, 25 C3_6 cycl oal kyl sulpstritsot/ed7am t h 0- 3
R33, aryl substituted with 0-5 R33; C3-10 carbocyclic residue substituted
with 0-3 R33, and 5-10 nmenbered heterocyclic ring system containing from
1- 4 heteroat oms SEFEREd from the group 30 consisting of N, 0, and S
substituted withcQ=3)0R3], Rl2a, at each occurrence, is independently
selected from phenyl substituted with 0-5 R33; 35 C3-10 carbocyclic

resi due substitufed @YW -3 R33, and -158 WD 02/ 059127 PCT/ US01/ 49374
5-10 nmenbered hetgr o&IHdry i Ng system contai ning from 1-4 heteroat ons
selected fromthe grou consisting of N, O, and S substituted with 0-3
R31; 5 R13, at e&ehs ctEtdehce, is independently selected from H Cl-4

al kyl, C2-4 al keey_lg d Gdx41al kynyl; alternatively, R12 and R13 join to
forma 5- or 6-nenberéd 10 ring optionally substituted with -0- or -NR1l4)
alternatively, RIZ-arali®iB sulsst dtuteshed tho N2 eR2 ,be  conbined to forma 9-

or 10-nenbered bicycli heterqcyclic rjn stem_containing from1-3 15
het er oat oms sel eEeed af]ﬁiﬁﬂl’ilheg"g?%d&%i‘“&tﬂé)“ Pi% agd and S, wherein
sai d bicyclic heger ocyglha, 11 Nehs SHSIHER ivwi upspiurat.ed or partially

n

sat urated, wherei sai d Bbicyclic heterocyclic ring systemis substituted

with 0B R16;
R2, at each occurrence, is independently selected from

C1-4 alkyl,
Cy_4 alkenyl,
Cyp-4 alkynvyl,

15 C3-¢g cycloalkyl,
phenyl substituted with 0-5 R4Z;
C3-10 carbocyclic residue substituted with 0-3 R41, and
5-10 membered heterocyclic ring system containing from

1-4 heterocatoms selected from the group
20 consisting of N, O, and S substituted with 0-3

R41;

R42 is H or Ci-4 alkyl;

25 R4b ig H;

alternatively, R%42 and R4P are taken together to form =0 or
:S;

30 R7 and R?, at each occurrence, are independently selected
from
H, halo, -CF3, -OCF3, -OH, -CN, -NO;, -NR46R47,
Ci1-6 alkyl, Cy_g alkenyl, Cy-g alkynyl, Ci-¢ haloalkyl,
Ci-6 alkoxy, (Ci-4 haloalkyl)oxy,
35 C3-10 cycloalkyl substituted with 0-2 R33,
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20 R14, at each occurrence, is independently selected fromH, nethyl,
ethyl, propyl, and butyl; R15, at each occurrence, is independently

sel ect ed Woonios927 H, Cl-4 al kyl, C2-4 al kenyl, and C2-4 alPkyruso1/493RL6, at
each occurrence, is independently selected fromH OH F, C, CN, NO2, CF3,

S02R45, NR46R47, -C(=OH net hyI et hyl ,. metho et hoxy, trifluoronethyl,
and 30 trifl quéﬂ%tEhH%/l PP t it i idde [t 7 r?er%lé' i s i ndependent |y

sel ected from H, QHchalf % S02RME. NRAGRAT e ad)iGls 4 8 kb, 35 Ra3,
at each occurren%e isin epen ently selected from-159 WO 02/ 059127

PCT/ US01/ 49374 aklylOeipnbhalopt &R, wiieB, 0EE3R3502R45, NR4G6R47, -C (=0 H,

phenyl (G102 ko S2eBeatlente REabkyanl, SCRBacuch oat ity %’4‘
alkyl -G® (=0 -, 5 Cll4dahryeroptopsHselegtadafkpm- cBe=0youp C1_4

al kyl-(=Q O, C3_6 E)SBEQQLKM - ¥V, 0C3aRacKckapbkytaebAYliexyp:-3Cl 6
al kyl substituted with OH nefhoxy, ethoxy, ~propoxy, butoxy, -S02R45,

-NR46R47, NR4BRA7C(=Rj1; or 10 (Cl-4 alkyl)Q02-; and C2_6 al kenyl
substltuted vvlth OH, et hoxy, ethoxy, propoxy, butoxy, -S02R45, -NR4G6R47,
NRA6RA7C( =0) - (C1_4 al k;iI)CI)Z- 15 R41l, at_each occyrrence, i's

i ndependent | y s@Ré%t @_szr OMR BRIOFE (Pl 0, C (B, R1%0 219 (030WR24B 13 NRAGRA7, NO2,

CN, al kenyl , I2, -o‘j;oeﬁl‘goxﬁc 5 Rﬂz ha%@géydﬁlz Cl 4 al kyI

substituted W|th01 43 aryl ‘subst’itutéd vvlt and '20 5-10
menber ed het erocycl i CHKFNglém@mléonNHCmFNgl?)rl‘dRﬁzRiM RéOeRYbAt ons sel ect ed

fromthe group S(0),R12, S(O)NRI2R13, §(0),NR12R13, NR145(0)R12,

and NR14s(0),R1Z;

15 R8 is selected from
H, halo, -CF3, -OCF3, -OH, -CN, -NOg,
Ci-¢ alkyl, Cp_g alkenyl, Cy-g alkynyl, Cj_g haloalkyl,
C1-¢ alkoxy, (Ci-4 haloalkyl)oxy,
C3-19 cycloalkyl substituted with 0-2 R33,
20 C1-4 alkyl substituted with 0-2 R11l,
Cy_4 alkenyl substituted with 0-2 R11,
Co_4 alkynyl substituted with 0-1 R1l,
C3-10 carbocyclié residue substituted with 0-3 R33,

aryl substituted with 0-5 R33,
25 5-10 membered heterocyclic ring system containing from
1-4 heteroatoms selected from the group
consisting of N, O, and S substituted with 0-3
R31.

’

30 OR12, gr12, NRI12R13, C(O)H, C(O)R12, C(O)NR12R13,
NR14C (0)RY2, C(0)OR12, oC(0)R12, 0OC(0)OR1Z,
CH (=NR14)NR12R13, NHC (=NR14)NR12R13, S(0O)R12, 5(0),R1Z,
S(O)NR12R13, 5(0),NR12R13, NR145(0)R12, NR145(0),R1Z,
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consisting of N, O, and S substituted with 0-3 R44; 25 R42, at each
occurrence, is independently selected from H, CF3, halo, OH CO02H, SO02R45,
NRAGRA7, WO22/08N27 CH(=NH) NH2, NHC(=NH) NH2, C2_6 al kenyl , PCZ/iBoakdsynyl ,
Cl_4 al koxy, Cl_4 haloal kyl, C3_6 cycl oal kyl, 30 C1_4 al kyl substituted
with 0-i R43, ar y é subsigtut eﬁ Ra4, and 510 menber ed

het erocyclic ri N& G 5P LR coltRai ﬁl‘@@oﬁr Nli £ {2k dat BRE sel ected fromthe
group consisti é@l 1ga,nd S substituted with 0-3 35 R44; -160 WO

3o 0bo159 por) UABLIG (yRRLENC, © 3.6 cycloal kyl or aryl subStituted with
0-3 R44; R44, at each occurrence, is independently selected fromH, 5

hal o, CH NR4 gﬂgelééggh fﬁgﬁMS - -OCF3, -CN, - NO02, Ci1-4 al kyl, and

Cl-4 al koxy R 10 R46 at each occurrence, is
|ndepen‘idently s, ebpde. fréfﬁBH “@hd 0% &lkyl alkHd. R47, at each occurrence,

Lo, dependent | oplegkatl {0 adainGh: dofl Ko ARt AcompauRg. gt i m
-CH2-, -0-, -S, -CHZ@HZs cyc@ad2kylor - SCH2-;
C3_109 carbocyclic residue substituted with 0-3 R33,
aryl substituted with 0-5 R33,
10 5-10 membered heterocyclic ring system containing from
1-4 heterocatoms selected from the group

consisting of N, O, and S substituted with 0-3
R31.

15 OR12, gsr12, NR12rR13, C(O)H, C(0)R12, C(0O)NR12R13,
NR14C (0)R12, C(0)OR12, OC(0O)R12, 0C(0)OR1Z,
CH (=NR14)NR12R13, NHC (=NR14)NR12R13, 5(0)R1Z,
S(0)3R12, S(0)NR12R13, $(0),NR12R13, NR145(0)R1Z2,
and NR145(0),R1Z;
20
R12, at each occurrence, is independently selected from
Ci-4 alkyl substituted with 0-1 R12a,
Cy_4 alkenyl substituted with 0-1 R12a,
Cy_4 alkynyl substituted with 0-1 R12a,
25 C3_g cycloalkyl substituted with 0-3 R33,
aryl substituted with 0-5 R33;
C3_10 carbocyclic residue substituted with 0-3 R33, and

5-10 membered heterocyclic ring system containing from
1-4 heteroatoms selected from the group
30 consisting of N, O, and S substituted with 0-3
R31;

R1l2a, at each occurrence, is independently selected from
phenyl substituted with 0-5 R33;
35 C3_109 carbocyclic residue substituted with 0-3 R33, and
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Rl is selected from25 H, Cl_4 alkyl, C2_4 alkenyl, C2_4 alkynyl, C3_4
cycloal kyl, 30 C1_3 alkyl substituted with 0-1 R2, C2 3 al kenyl substituted
with 0-1 WD,02a8d27 - 161 WO 02/ 059127 PCT/ USO1/ 49374 C2- 3 @ICrspl /49374

substituted with 0-1 R2; R2, at each occurrence, is independently sel ected

f Cl-4 alk C2 6 . k h I
(rom, Gl 2 e 5, Corb R Bherc Rt 2l I o €310 usbonl o e ey
R41l, and 10 5-6 nenbe@e@ehe&em&om&lselecMgdsﬁsbmnmh@ngapmpng 1, 2, or 3

het er oat ons sel ect ed grqu on t icn a u stltuted
with 0-3 R41; 15 R4a0|5%q]ﬁttq§lgt h%I ", t%rﬁy%‘ln%l P gu?’Stlt QEd Q’qtﬁR?bg is H

alternatively, R4a aRdlRob are taken t oget her to form 0 or 20 =S; R7 and
RO, at each occurrence, are independently selected fromH, halo, -CF3,

-OCF3, -0OH, -CN, -NO02, -NR46R47, 25 Cl-4 al kyl, C2-4 al kenyl, C2-4 al kynyl,
Cl- 4 hanaPR?l atCéadhabkouyre@C& 4ihainé¢k§h§euylyCSeIGCCQ@Iba¢MyI

substituted with,.0-2 cR33, %%ed mﬂkylaiggéggtugﬁg Wel by Qg RLh; C3

carbocyclic residue sab§t|

alternatively, R!2 and R!3 join to form a 5- or 6-membered

10 ring optionally substituted with -0- or -N(R4)-

alternatively, R12 and R13 when attached to N may be
combined to form a 9- or l10-membered bicyclic
heterocyclic ring system containing from 1-3
15 hetercatoms selected from the group consisting of N,
0, and S, wherein said bicyclic heterocyclic ring
system is unsaturated or partially saturated, wherein
said bicyclic heterocyclic ring system is substituted
with 0-3 R16;
20
R4, at each occurrence, is independently selected from H,

methyl, ethyl, propyl, and butyl;

R15, at each occurrence, is independently selected from

25 H, Ci-4 alkyl, Cp_4 alkenyl, and Cy-4 alkynyl;
R16, at each occurrence, is independently selected from
H, OH, F, Cl, CN, NOj, CF3, SO3R%4>, NR46R47, -C(=0)H
methyl, ethyl, methoxy, ethoxy, trifluoromethyl, and

30 trifluoromethoxy;

R31, at each occurrence, is independently selected from

H, OH, halo, CF3, SO,R%45, NR%46R47, and Cj-4 alkyl;

35 R33, at each occurrence, is independently selected from
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30 aryl substituted with 0-5 R33, and 5-6 nenbered heterocyclic ring system
containing 1, 2, or 3 heteroatons selected fromthe group consisting of

N, 0, anowB muwbatituted with 0-3 R31; 35 -162 WO 02/ 0591 2CTRGU/WBOL/ 49374

R8 is selected fromH, halo, -CF3, -OCF3, -CH, -CN, -NO2, Cl-4 al kyl, C2-4

al kenyl, C2_4 al kynyl, Cl1 4 hal oal kyl Cl 4 koxy, -4 hal oal kyl')oxy, 5
C3-10 cycl oal kyﬁ'sgést?‘f"ﬂrf’edcw'tﬁo@t 2C§33,501§4-54 4>6/'|(( subst i Uted with 0-2

RIL, C2_4 al kenphesyhst et uf el ipth &3 RiftenyC? 6, kuynyaubstituted with
0-1 R11, C3-10 carbocyclic residue substituted with 0-3 R33, 10 aryl
substituted witR306 F¥EPaldd néiber balaatby beyelic halRpdyEt-@¥veont ai ni ng

1, 2, or 3 hetegroat cted framthengroupe, consiwsiing Qfy N, 0, and S
substi t ut ed mtﬁlo‘?sﬂﬁ%ﬁgﬁs 3, SR%Z, NR12R(1:?3,PNR1]§}C(OS F%ls, NR12C (O
OR15, NR12S (OF12R1Elkwhd NRU2TI{ OCINKWR25kyR10Ci(503el ected from H, hal o,

“CF3, -CN, -NC2.. 20 Cl-4 alkyl. C2 4 al 4 alkynyl, Cl-4 hal oal kyl
Cl-4 al koxy, (Crlad EEc %{(‘)%’x?/,' é%’-‘fog*g% BT O%ibbtituted with 0-2

R33, C3-10 car baeyg¢ |dya: Ireeslikgtienestyslt-icaxyt-ed vvith 0-3 R33, aryl s_ub_sti t ut ed
or 3 het er oat onb 16l BrEk THRRH 1 G 9L dlte MA TR NE0T and S
substituted with Qs3poxy, butoxy, -SO;R45, -NR46R47, NR46R47C(=0)-, or
10 (C1-4 alkyl)COy-; and
Cy-g alkenyl substituted with OH, methoxy, ethoxy,
propoxy, butoxy, -SO;R43, -NR46R47, NR46R47C(=0)-, or

{(C1-4 alkyl)COsr-;

15 R%1, at each occurrence, is independently selected from
H, CF3, halo, OH, CO3H, SO;R45, NR46R47, NO,, CN,
Cp_-g alkenyl, Cp_g alkynyl, Ci-4 alkoxy, Cj-4 haloalkyl
C1-4 alkyl substituted with 0-1 R43,
aryl substituted with 0-3 R42, and
20 5-10 membered heterocyclic ring system containing from

1-4 heteroatoms selected from the group

consisting of N, O, and S substituted with 0-3
R44.

25 R4%2, at each occurrence, is independently selected from
H, CF3, halo, OH, COzH, SOR45, NR46R47, NO,, CN,
CH(=NH)NH,, NHC (=NH)NH,,
Cy.6 alkenyl, Cp_g alkynyl, Ci-4 alkoxy, Ci-4 haloalkyl,
C3_g cycloalkyl,
30 C1-4 alkyl substituted with 0-1 R43,
aryl substituted with 0-3 R%4, and
5-10 membered heterocyclic ring system containing from
1-4 heteroatoms selected from the group
consisting of N, O, and S substituted with 0-3
35 R44;
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R31; 30 R12, at each occurrence, is independently selected from Cl_4 alkyl
substituted with 0-1 Rl2a, C2-4 al kenyl substituted with 0-1 Rl2a, C2-4

al kynyl swbakiosaieed with 0-1 Rl2a, C3-6 cycl oal kyl subst ipcatiesdisg3vh 0- 3
R33, -163 WD 02/ 059127 PCT/ US01/ 49374 aryl substituted with 0-5 R33; C3-10
carbocyclic residue substituted with 0-3 R33, and 5-10 nenbered

het erocyclic ring systemcontaining from 1-4 heteroatons selected fromthe
group 5 coRré? sisngs @f ciMc1Balkpll Srsabgli subsditiitbdOwBthR313 R%a, at each
occurrence, is independently selected from phenyl substituted with 0-5
R33; 10 C3-10 carbocyclic residue substituted with 0-3 R33, and 5-10

menber ed hgter ogycddcen réétg;xsﬁ/éic.%n cont shdephdomy sl hed el omtnss sel ect ed
fromthe group _consisting EngA andSsu?tltuted with 0-3 R31 15
R13, at® each ocE‘B?—Penc@Hw@R cpel@aly | FOsRI oct & ¥r GRFFBL N4 al kyl

C2-4 al kenyl, apd,C2c4 pldiyp!: and tgrnativeky, R12 and R13 join to form a
5- or 6-rrenbered 50 rlng opfional |y substltuted with -0- or -N(R14) -

alternatively, R12 and R13 when attached to N may be conbined to forma o-
or 10-nenbgied pi ccycl [ glr]%p?t erocyclic ring systemcontaining from1-3 25
het eroatoms selected he group consisting of one N, two N, three N,
one N one 0, and one N one S; wherein said bicyclic het erocycl ic ring

system |s gglsatura d or artlally sat ur at ed erei icyclic
het er o]c(i/cl Re ridh ?é?e?ﬁ‘f st i eJcianlﬁ der\{@ly 1A ARG
and C1-4 alkyl; and

R47, at each occurrence, is independently selected from H
and Cj-4 alkyl.

15
7. A compound of Claim 5 of formula (I-b):

20 wherein:
X is -CH3-, -0-, -S8-, -CHyCH3-, -OCHy-, or -SCHs-;

Rl is selected from

25 H,
C1-4 alkyl,
Co-4 alkenyl,
Cy_4 alkynyl,
C3-4 cycloalkyl,

30 Ci1-3 alkyl substituted with 0-1 RZ,
Cz-3 alkenyl substituted with 0-1 R2, and
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30 0-2 R16; R14, at each occurrence, is independently selected fromH,

nmet hyl, ethyl, propyl, and butyl; 35 R15, at each occurrence, is

i ndependewplog/osakected fromH, nethyl, ethyl, propyl, anachutspl/a937464 WO
02/ 059127 PCT/ US01/ 49374 R16, at each occurrence, is independently
selected fromH OH F, d, CN_. NO2, nethyl, ethyl. nethoxy, ethoxy,
trifluoromethyl Cantl 3FFIbrowes hoxyted veah %Tfle%zc’h occurrence, is

i ndependently selected from H, OH halo, CF3, nethyl, ethyl, and propyl;
R33, at each occurrence, is independently selected from 10 H, OH hal o,
CN, N02, CR3, sb2pash NRgBrygncec(ie) indeppedentlyiselarkef, frome al kenyl ,
C2_6 al kynyl, Cg,6, cyptpnl kyl, Cl_4 haloal kyl, Cl_4 hal oal kyl -oxy-, Cl_4
al kyl oxy-, Cl1 4 al %<y|th| o-, ClL 4 alkyl-C(=O0-, Cl 4 alkyl-C(=ONH, Cl1 4
al kyl - Cg:( =0 -, $3-cRrUYenwyl-C(=0 O, C3_6 cycloal kyl -oxy-, C3_6

cycl oal kyl et hyb-zg YsikgryP al kyl substituted with OH nethoxy, ethoxy,
propoxy, butoxy, “-S02R45,” - NRA6RA7, NRA6RA7C(=0) -, or (Cl_4 al kyl)C02-;
and 20 C2_6 al k€nyé eusbistalkatled with OH, nethoxy, ethoxy, propoxy, butoxy,

- S02R45, - NR46R4A7, NRAGRA7C(=0)-,, or 1 4 kyl ) C02-; R41l, at each
occurrence, is PZ?&QB nﬁgﬁts%té%fegcf"é&}é 56?1 Rg%" %,)CFS, hal o, OH, CO2H,
SO2R45, NRAGRAT7 ;N akdbcke?] e atkeiile bk id ey |wittl _B-nIRddxy andl_3
hal oal kyl, and _Cl_3 al kyl ;. R42, at each ogcurrence, is independently
sel ect®d from B30°H"SERSTeHaPGESEACYED2F, TSOIRIBS CRRAGREFAIRGDI &N, 25
CH(=NH) NH2, NHC(=NH) BMEH23 heterocatoms selected from the group

consisting of N, O, and S substituted with 0-3
R41.

15 R4%2 is H, methyl, ethyl, propyl, or butyl;
R4b ig H;

alternatively, R%2 and R4P are taken together to form =0 or
20 =S;

R7 and R?, at each occurrence, are independently selected
from .
H, halo, -CF3, -OCF3, -OH, -CN, -NO;, -NR46R47,
25 C1-4 alkyl, Cy_4 alkenyl, Cy_4 alkynyl, Ci-4 haloalkyl,
C1-4 alkoxy, (Ci-4 haloalkyl)oxy,
C3-10 cycloalkyl substituted with 0-2 R33,
C1-4 alkyl substituted with 0-2 R1,
C3_1p carbocyclic residue substituted with 0-3 R33,
30 aryl substituted with 0-5 R33, and
5-6 membered heterocyclic ring system containing 1, 2,
or 3 heteroatoms selected from the group

consisting of N, O, and S substituted with 0-3
R31.

I

35
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C2_4 alkenyl, C2_4 alkynyl, Cl_3 al koxy, CIl-3 haloalkyl, C3_6 cycloalkyl,
and Cl1_3 al kyl; -165 WO 02/ 059127 PCT/ US01/ 49374 R43 is cycl opropyl,
cyclobutyWooamssimpentyl cycl ohexyl, phenyl, or pyridyl, eaatuseulmsti t ut ed
with 0-3 R44; R44, at each occurrence, is independently sel ected fromH,
5 hal o, G—l NR46R47 CI)ZH S02R45, -CF3, -OCF3, -CN, N2, nethyl, ethyl,
propyl, bulRyI lsnﬁ?%ﬁ?e efR8Ry, propoxy, and butoxy; R45 is nethyl, ethyl,

propyl, or butyl, nhiQocR46¢cral axeiy ocoulrense, -N®,i ndependent |y sel ect ed
fromH nethyl, ethyl, froré)yl, and butyl; and R47, at each occurrence, is
i ndependent | y sgllett%]dqf orfr2-252L K8RY L, ﬁ%tmﬁlkyéi%I CispoBgtoadkulput yi .

8. A conpound of d af N (X, a16E2%xy1) Bx S-; 20Rl is
selected from H, Cl aIk I, s 41X gny, y?ESC§/4aIkynyI C3 4

cycloalkyl, C1 33aid<yzly&d@laiﬂqytlutseﬂb5\mtth1t®dlm;h ©223RdPkenyl substi t ut ed
W|th01R2 and C2 k%/ subs tuI da/vlthq_lRZ 30 R2, at each
occurrence, is ~hdé ‘93/% - 1311 al kyl, C2_ 4 aI kenyl, C2_4

al kynyl, 35 C3C9_Ey§iﬁéﬂ*®”substltuted with 0-2 R11,
Ca_4 alkynyl substituted with 0-1 R11,
C3-19 carbocyclic residue substituted with 0-3 R33,
10 aryl substituted with 0-5 R33,
5-6 membered heterocyclic ring system containing 1, 2,

or 3 heteroatoms selected from the group

consisting of N, O, and S substituted with 0-3
R31.

’

15 OR12, gr12, NR12rR13, NR12C(0)R15, NR12C(0)OR15,
NR125(0),R15, and NR12C (O)NHR1S;

R1l is selected from

H, halo, -CF3, -CN, -NOj,

20 C1-4 alkyl, Cp-4 alkenyl, Cpy_4 alkynyl, Ci_-4 haloalkyl,

C1-4 alkoxy, (Ci-4 haloalkyl)oxy,

C3-109 cycloalkyl substituted with 0-2 R33,
C3_109 carbocyclic residue substituted with 0-3 R33,
aryl substituted with 0-5 R33, and

25 5-6 membered heterocyclic ring system containing 1, 2,

or 3 heteroatoms selected from the group

consisting of N, O, and S substituted with 0-3
R31.

7’

30 R!2, at each occurrence, is independently selected from

C1-4 alkyl substituted with 0-1 Rl2a,
Ca-4 alkenyl substituted with 0-1 R12a,
Cz-4 alkynyl substituted with 0-1 RlZ2a,
C3-¢ cycloalkyl substituted with 0-3 R33,
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-166 WD 02/ 059127 PCT/ USO01/ 49374 phenyl substituted with 0-5 R42; C3-6
carbocyclic residue substituted with 0-3 R41l, and 5-6 nenbered

het er ocycwim2/089197 syst em containing 1, 2, or 3 heteroat oeTasoeetsed from
the group 5 consisting of N, O, and S substituted with 0-3 R41l; Rda is H
10 Rob is H alternpatively, R4a and Rob _are,taken together to form=0; R7
and R9, at eachas¥dusrbitatuspd Wﬁ&@p@néeﬁg?y selected 15 fromH F, C1

-CH3, - OCH3, CE§ 16 @drdbo it siMie sl dicelectiad foongd’ Fang , Br,
-CF3, -OCF3, - -CN, -NO 20 Cl1-4 al kyl, C2-4 alkenyl, C2-4 alkynyl

Cl_4 hal oal kyl , 5 -&9- membrERY, heteracKsiasl K§RYoRysten- TanEpanaRmk fikom

substituted with O- 21Ea3het€%gét@h§ybe&éeﬁbat@E@ﬂ whehg@odpRll, C2-4

al kenyl _substituted with 0-2 R11,_ 25 C2-4 _alk substltute}q‘ h 0-1
R11, C210 carbocycl FENFéStdng Shb¥ri Put @Hdw?t és§1§§§e Wi ﬁnu stituted
vvith 0-5 R33, 5-6 negbered heterocyclic ring systemcontaining 1, 2, or 3
het eroatons selected fromthe group 30 consisting of N, 0, and S
substituted with 0-3 R31; OR12, SR12, NR12R13, NR12C (O R15 , NR12C (O

ORL5 ,  NRr2H{ OR EncrristNBnd) NRdepEnddiciy selesied frdn - 167 WO

02/ 059127 PCT/'US01/ 49374 H, hal o, -CF3, -CN,_-NO2,
phenyl substituted with 0-5 R33;

10 C3_19 carbocyclic residue substituted with 0-3 R33, and
5-10 membered heterocyclic ring system containing from
1-4 heteroatoms selected from the group

consisting of N, O, and S substituted with 0-3
R3l.

7

15
R13, at each occurrence, is independently selected from

H, Cq_-4 alkyl, Cjy_4 alkenyl, and Cj., alkynyl;

alternatively, R2 and R13 join to form a 5- or 6-membered

20 ring optionally substituted with -O- or -N(R4)-

alternatively, R!2 and R13 when attached to N may be
combined to form a 9- or l0-membered bicyclic
heterocyclic ring system containing from 1-3
25 heterocatoms selected from the group consisting of one
N, two N, three N, one N one 0O, and one N one S;
wherein said bicyclic heterocyclic ring system is
unsaturated or partially saturated, wherein said

bicyclic heterocyclic ring system is substituted with

30 0-2 RI16;

R4, at each occurrence, is independently selected from H,

methyl, ethyl, propyl, and butyl;

35 R15, at each occurrence, is independently selected from H,

methyl, ethyl, propyl, and butyl;
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Cl_4 alkyl, C2_4 alkenyl, C2_4 al kynyl, Cl1_4 hal oal kyl, Cl-4 al koxy, (Cl_4
hal oal kyl ) oxy, C3-10 cycl oal kyl substituted with 0-2 R33, 5 C3_10

car bocyclwo m@siidue substituted with 0-3 R33, aryl substipcatusdiwsrh 0-5
R33, and 5-6 nenbered heterocyclic ring systemcontaining 1, 2, or 3

het eroat ons sel ected fromthe group consisting of N, O, and S substituted
with 0-3 10 R31; R12, at each occurrence, is independently selected from
Cl_4 al kyl r3tipsatteserl sttlirbedcfR128s {Rddpahdenylyssbséctedetiramt h 0-1

R12a, 15 C2_4 al kynyl _subhstituted with 0-1-R12 C3_6 cl oal

substit ut ed mﬁt%’oﬁg'R§3,Biar§ﬁ’s&8§tiWﬁggﬁlmﬁFﬁh§}5 E§§g¥f§118§§8¥500yclic
resi due substit gred1wolrbmetByR33andndrifillrorehened;het erocyclic ring
systen1§ontaining from 20 1-4 heteroatons selected fromthe group
consisting of N, O, and S substituted with 0-3 R31; Rl2a, at each

occurrencer3is andependenthyreetert ed fndsperdepbepysebabseédtftad with 0-5
R33; C3-10 carbgqcyel.ic,resid substituted wth 0-3 R33 nd 5-10 nenbered
het er ocyclic riﬁg §b$t89$80n#§?hiﬂ8£%¥gn1eiﬁ%ihe?gao f89¥§3elected fromthe
group consisting of N, O, and S substituted with 0-3 30 R31; R13, at each

occurrence,_.is independently selected from H, Cl 4 al kyl, 4 al kenyl
o o A aFEymyt SRGRaoye bePasen ore PO TRIAIARST, Sai etedi iRy, K12 and

R13 joim to form aol, 8r16-nMenbened, ¢Fpg spjrOnanriéatbstidwedhwth -0-
or -N(R14)-; alternatively, Rl2 and R13 when attached to N_may be
phenyl, Cilg alkyl, Cz- alkenyl, Cz;_g alkynyl,
C3.g cycloalkyl, Ci-4 haloalkyl, Cj-4 haloalkyl-oxy-,
Ci-4 alkyloxy-, Ci-4 alkylthio-, Ci-4 alkyl-C(=0)-,
C1-4 alkyl-C(=0O)NH-, Cji-4 alkyl-0OC(=0)-,
15 Ci1-4 alkyl-C(=0)0-, C3_g cycloalkyl-oxy-,
C3-g cycloalkylmethyl-oxy-;
Ci-¢ alkyl substituted with OH, methoxy, ethoxy,
propoxy, butoxy, -SO;R45, -NR46R47, NR46R47C(=0)-, or
(C1-4 alkyl)COy-; and
20 Cy-6 alkenyl substituted with OH, methoxy, ethoxy,
propoxy, butoxy, -SO,R45, -NR46R47, NR46R47C(=0)-, or
(C1-4 alkyl)COz-;

R4l, at each occurrence, is independently selected from
25 H, CF3, halo, OH, COH, SO3R%45, NR46R47, NO,, CN,
Cy-.4 alkenyl, Cs_4 alkynyl, Ci-3 alkoxy, Cj-3 haloalkyl,
and C;-3 alkyl;

R42, at each occurrence, is independently selected from
30 H, CF3, halo, OH, CO;H, SO;R45, NR46R47, NO;, CN,
CH(=NH)NH;, NHC (=NH)NH;,
Cy-q alkenyl, Cz-4 alkynyl, Ci-3 alkoxy, Ci-3 haloalkyl,
C3-6 cycloalkyl, and Ci-3 alkyl;
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5 conbined to forma 9- or 10-menbered bicyclic heterocyclic ring system
containing from1-3 heteroatons selected fromthe group consisting of N,
0, and S;wetvensdin7 sai d bi cyclic heterocyclic ring systempcI/usel/esred from
indolyl, indolinyl, indazolyl, 10 benzi m dazolyl, benzim dazolinyl, and

benztriazolyl;. wherein said bic cI ic heterocycli . ng?}\é% temi s
substituted with OYILleRECPRI4, CUEL AR b cTirF EPREALY %

sel ected from Hpneh91MebhYbyretipyl, , eEEHPMhbsemdubéﬁy{natRlﬁrBaR‘leaCh
occurrence, is independently selected fromH, nethyl, ethyl, propyl and

butyl; 20 R16, at each occurrence, is independently sel ected fromH OH F,

G, CN NGR44meihydacktbydur FBAROXYis eiﬂf@éyendémw Uoe DERt & | frsch,
trifluoronethoxy; R31, at eagp ccurrence, i ndegendent ly sel ect ed from

25 H CH, halo, }llé:ﬂis methyNR* &R hyl COHd ﬁpéﬁy? 1OC&ach-Pcutrence, is

| ndependent |y sgbget fdchy om ot o pPBbOL Bhe PP mCERor LB RAGRAT.
-C(=OH, phenyl Cﬁ al keny/ , ~ 6 al kynyl

cycl oal kyl , Cl_prhrbsul k§hd bﬂ!tﬂrxbral oal kyl - oxy- Cl 4 al kyloxy-, Cl1_4

al kylthio-, Cl_4 alkyl-C(=0)- Cl 4 alkyl-C(=ONH, Cl1_4 alkyl-0C(=0)-,
Cl_4 al kyl - O)O C3_6 cycl oaI kyl - ox C3_6 cycl oal kyl et hyl - oxy-: -169
WO 02/ 0591R%° PCI# U@@tlhmfgi),?elthm o { sebdeityt ed with OH, net hoxy,

et hoxyy, g propoxy, butoxy, - S02R45, -NR46R47 NR4A6RA7C(=0O) -, or (Cl_4

al kyl ) @02-; and C2_6 al kenyl substituted Wit h OH, net hoxy, et hoxy, 5
propoxy, bBfBxyat -SedRAT: CUNFRBTR 7, i NRUBTRTRney ly sekecied | ﬁlr%m K ) Co2- ;
RA1, at each ocquEh§ACeeth$ll, ngeegg}@enm sakoet ednfrom

R47, at each occurrence, is independently selected from

15 from H, methyl, ethyl, propyl, and butyl.
8. A compound of Claim 7 wherein:

X is -CHz-, -0- or -S-;
20
Rl is selected from
H,
Ci1-4 alkyl,
Cy_4 alkenyl,
25 Cop-4 alkynyl,
C3-4 cycloalkyl,
C1-3 alkyl substituted with 0-1 RZ,
Cy-3 alkenyl substituted with 0-1 R2, and
Cy-3 alkynyl substituted with 0-1 RZ;
30
R?2, at each occurrence, is independently selected from
Ci-4 alkyl,
Cy-4 alkenyl,
Cy-4 alkynyl,
35 C3_¢ cycloalkyl,
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H, CF3, halo, OH, CO2H, SO2R45, NR46R47, NO2, CN, 10 C2_4 al kenyl, C2_4

al kynyl, Cl_3 alkoxy, Cl1 3 haloalkyl, and Cl1_3 alkyl; R42, at each
occurrencwp m2@sdrtdependent |y sel ected from H, CF3, hal 0, POH/USCO24474 SO2R45,
NRAG6RA7, NO2, CN, 15 CH(=NH) NH2, NHC( NH)NH2 C2-4 al kenyl, C2_4 al kynyl,
Cl1_3 al koxy, C1-3 hal oal kyl C3_6 cycl oal k and C1_3 al kyI R43 is

cycl opropyl , cy@P@BNtlyISUbé)FéFblﬁéﬁtV’Ilthc&cﬁoﬁexy 20 phenyl, or pyridyl,

each substitut e, i th, SsdRéflic RAiaal SASH DEELED Apoen @falﬁmdep%&eﬁntly
selected fromH. “hal o, - NR46R47, CO2H, SO02R45, -CF3, -OCF3, -CN, - NO2,

met hyl , ethyl, ﬁr@pwemb@mpﬁlheﬁéﬁﬁéyyllétﬁéﬂg sygge@réea%?lnaﬁa @utéxy, R45

is nethyl, ethyl, prepyh, h%EeQBEXbmsRééie@Ee@aQQoﬁcQﬂér ReGp IS
i ndependent |y sel ected from H, 30 nethyl, and butgre and
t hy

R47, at>each occurreﬁ@é‘51§§lpﬁd€|§eﬁdeﬁtI9‘n§e§e§P@6tﬂFB¥€df W hHO

et hyI propyl, and bgayl. 35 9. A conpound of Claim8 wherein: -170 V\D
02/ 059127 PCT/ US01/ 49374 X is -CH2-, -0-, or -S; RLis selected fromH, 5
Cl 5 al kyl substituted with 0-1 R2, o) 5 al kenyl substituted with 0-1 R2,
and C2_3 akkypylysubstituted with O- 1 R2; R2is C3-6 cycloalkyl; 10 R4a
isH Robis H 15 R7 and R9, at each occurrence, are mdependently
selected fromH F, d, -CH3, -OCH3, -CF3, -OCF3, -CN, and -NO2; R8 is

sel ectggl fRram Ry,
alternatively, R%42 and R4P are taken together to form =0;

R7 and R?, at each occurrence, are independently selected

15 from
H, F, Cl, -CH3, -OCH3, -CF3, -OCF3, -CN, and -NOj,

R8 is selected from

H, F, Cl, Br, -CF3, -OCF3, -OH, -CN, -NOg,

20 Ci-4 alkyl, Cp_4 alkenyl, Cz-4 alkynyl, Ci-4 haloalkyl,

C1-4 alkoxy, (C1-2 haloalkyl)oxy,

C3-10 cycloalkyl substituted with 0-2 R33,
C1-4 alkyl substituted with 0-2 R11,
Cy-4 alkenyl substituted with 0-2 R11,

25 Cy_4 alkynyl substituted with 0-1 R11,
C3-19 carbocyclic residue substituted with 0-3 R33,

aryl substituted with 0-5 R33,
5-6 membered heterocyclic ring system containing 1, 2,
or 3 hetercatoms selected from the group
30 consisting of N, 0, and S substituted with 0-3
R31,
OR12, gr12, NRI12R13, NR12C(0)R15, NRI2C(0)ORI15,
NR125(0)2R1%, and NR12C(0)NHRI5;

35 Rl is selected from
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met hyl substituted with R11; 20 phenyl substituted with 0-2 R33; OR12,
SR12, NR12R13, NR12C (O R15 , NR12C (O OR15 , NR12S(O 2R15, and

NR12C( O \WB15/05R21 i s sel ected from 25 phenyl - substitut eccmusol/@334 f | uor o;
napht hyl - substi t ut ed vvith 0-3 R33; 2-(H3CCH2C(=0)) -phenyl - substituted

with R33; 2-(H3 nyldaiutc)}ﬁ tuted with R33; 2-(HC(=0))-phenyl -
substituted witH ( éa 'phenyl - substituted with R33;

2- (H300HZCH(CH)):19£1%1/1£;71,SL®§$4| hukedyW, th2 R33i1kydrf1HOGHR), - RhEBN L ky1,
substituted with R33; 2-(HOCH2CH2) - henyL substituted with R33;
2- (H3COCH2) - phenyl - Sabst3HeR%®E wf 1T4R§§ Oai¥¥ WB¥¥2/ 059127 PCT/ US01/ 49374

2- (H3COCH2CH2) - phenyl EOVe) ) - phenyl -
substituted w t?] CyC}-E é{i&}éc%%s)\% p eny - ls%bg)r%f:%tjed wi th R33;
2- ( HOCH2CH=CH) - pheny|carhdrstd Tid eteasiidue R33ys th Ar{ddVaET0)GH=@HP- phenyl -

substituted with R33; _2-(nethyl)-phenyl- S bstltuted w th R33;
2- (et hyl ) - phenyPrydyBebstiataded whtRe85 B %Ii -¥Bpyl ) - phenyl - substituted

with R33; 2-(F8Ck- &meé&edsw@%hcbuy@dlw trﬂnBSsttaer:(:NG)namﬁgyh-, 2,
substituted with R33; g-gqggcg)-[ghen 18 g kuted \pl/ith R33;

2- (1 uor o)-phenyl - sObsti PG-EGOH-PRRS § ec efic F8FPoF FnER9PP substi t ut ed
with R33; 3-(NC) - pheoylsissihsgt ofuNedow thdR33subst3+(ikda@0wiphenyB-

substijuted with R33;,,3-(fluoro)-phenyl- substituted with R33;
3- (chl B 0) - phenyl - sBbsiituted with R33:

R12, at each occurrence, is independently selected from
C1-4 alkyl substituted with 0-1 R12a,
Cy_4 alkenyl substituted with 0-1 R1l2a,
15 Cy_4 alkynyl substituted with 0-1 R1l2a,
C3_g cycloalkyl substituted with 0-3 R33,
aryl substituted with 0-5 R33;
C3_19 carbocyclic residue substituted with 0-3 R33, and

5-10 membered heterocyclic ring system containing from
20 1-4 heterocatoms selected from the group
consisting of N, O, and S substituted with 0-3
R31.

Rl2a, at each occurrence, is independently selected from
25 phenyl substituted with 0-5 R33;
C3_-109 carbocyclic residue substituted with 0-3 R33, and

5-10 membered heterocyclic ring system containing from
1-4 heteroatoms selected from the group

consisting of N, O, and S substituted with 0-3
30 R31;

R13, at each occurrence, is independently selected from
H, Cq-4 alkyl, Cy_4 alkenyl, and Cz-4 alkynyl;
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4- (NC) - phenyl - substituted with R33; 4-(fluoro)-phenyl- substituted with
R33; 20 4-(chloro)-phenyl- substituted with R33; 4-(H3CS)-phenyl -

substi t utwo ozios12R33; 4- (H3CO) - phenyl - substituted w th R837US01/49374

4- (et hoxy) - phenyl - substituted with R33; 4-(i-propoxy)-phenyl- substituted

th R33; 25 4-(i-hut bstjtuted wth R33;
\zllm(Hsccmcﬁ %’I)a)tllf;fﬁgﬁ(y RRQE’%%@IE{E#G%%%P%%% ﬁu@cﬁmﬁd phenyl -

substituted wi tBiR330ptdohEITGHEGHSO) kurkaNKhi thswst iokut-e RM § h; R33;
4- (H3CC(=0O)) - phenyl - substituted with R33 30 4- ( HBCCH2CH2CH( CH) ) - phenyl -

substituted with R33; 4-((H3C) 2CHCH(COH)) - phenyl - substituted with R33;
4- (H3CCH2CHO SdrhaRRY k-, RUDSHAGURET WHdh XA chelt (dBCCH(AEHe phenyl -

substituted with - 172 02/0 9127 US01/ 49374
4- (cycl dpropyl ofy?)lz‘%ﬁﬁ‘@ﬂylto QB8 Pt te&rmﬂgn‘ﬁ?gerﬁg g’&?é’l‘%ﬁﬁtyl oxy)

- phenyl - substi h@h:edomyth1533,1n@ndys‘&e(ncxtohaa&ntlyilgoiy)ampheGyI subst i tuted
with R33; 5 Rl12 sel ected from phe bstitute vmthO flu

napht hyl - substlhtL%It a0 wth 6 g’ I%-'%g I%% an§ ?6{31}8) %Onﬁéﬁﬁl 65& t ut ed
with R33; 2- (H@CC(anG))S phvbeyleinssbdtli batyd luict heR83pcyol2c( Hd:(ng)) phenyl -

substi t ut ed W't@yg%%m lg CEICOECE Rhgﬂﬁbggubagag%cg%w aﬁdgféﬁly%

(H3CCH2CH (OH) substitute Xi
substit@ted wt WeREBmldEZPﬂ%wAZQHZ)ZlGHéﬁ?Pll@uﬁst Bn t@GnWtffhaRQ ylis

2- (H3COCH2) - phe%%bre%ﬂb§5hﬁub@@gﬁﬂﬁé B@%ero%y@@@@OQH%QHgbsﬁaﬁnYE

substituted with (H3CCH{ Owe ghenyl substituted with R33;
substituted with 0-

, at each occurrence, is independently selected from H,

15 methyl, ethyl, propyl, and butyl;

R15, at each occurrence, is independently selected from H,

methyl, ethyl, propyl, and butyl;

20 R1%, at each occurrence, is independently selected from
H, OH, F, Cl, CN, NO;, methyl, ethyl, methoxy, ethoxy,

trifluoromethyl, and trifluoromethoxy;

, at each occurrence, is independently selected from

25 H, OH, halo, CF3, methyl, ethyl, and propyl;

R33, at each occurrence, is independently selected from

H, OH, halo, CN, NOz, CF3, SO3R45, NR46R47, -C(=0)H,
phenyl, Cj1_¢ alkyl, Cy_g alkenyl, Co_g alkynyl,

30 C3-g cycloalkyl, Cj-4 haloalkyl, Ci-4 haloalkyl-oxy-,
C1-4 alkyloxy-, Ci-4 alkylthio-, Ci-4 alkyl-C(=0)-
C1-4 alkyl-C(=0O)NH-, Ci-4 alkyl-0C(=0) -,
C1-4 alkyl-C(=0)0-, C3-.¢ cycloalkyl-oxy-,
C3- cycloalkylmethyl-oxy-;
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2- (H3COC(=0)) - phenyl - substituted with R33; 2-(HOCH2CH=CH) - phenyl -
substituted with R33; 20 2-((MeOC=0) CH=CH) - phenyl - substituted with R33;
2- (et hylwoph@sgk? substituted with R33; 2-(ethyl)-phenylPcTdaisSost93vaut ed
with R33; 2-(i-propyl)-phenyl- substituted with R33; 2-(F3C)-phenyl -

substituted wth R3 2 henl- ubstit ut dW|th 3;

2- (H3CO) - phenyl * 1s®b‘—§{}f¥5]utselg0%%tgu %‘ @%ud‘?o nyeft%;‘%’%sti tuted with

R33; 2-(chloro) H?%b’éwsméi tedscy!gzlls R3§R461$47( N@Rz;phem@'k =opubssit ut ed
CO)

with R33; 30 3-( henyl - stltuted with R33; 3-(fluoro)-phenyl-
substituted with -4 glwﬁpgpey pABAYl - substituted with R33;

4- (NC) - phenyl t tlegrgq By 3331 & fl Slgq:st;d ted with
R33; -173 WO O%‘J §d12 CT/ US01/ 4937?%%kﬁr0)-phenyl - substlituted with
R33; 45 ( H3CS) - phamydposubstutartyed vEQIRYR33-NRACKHICORYSRANY =0 5ubsdtt ut ed
with R33; 4-(ethoxy)-ph - _substituted with R33; 5 4-(i-propoxy)-phenyl -
substituted with R@/’%“l ﬁi%’aﬂ)ﬁﬁéxy) phenyl - substituted with R33;

4- (H3CCH2CH2( O)) phenyl - substituted with R33; 4-((H3C) 2CHC(=0)) - phenyl -
substituted W 4- (H3CCH2C(=0)) nyl - substituted with R33; 10

4- ( H3CC( cﬁ) ph%ﬁy?acgu%%??¥{ﬁ%ﬁﬁvm% %ééﬁpeﬁ-?W%&X}Eﬁiﬁﬁfﬁﬁ}§5°%henyl-

substituted with R33,, #al1b, (68O c3GHCHG LS ,) NrREBRIY | -N @Ntuted wth
R33; 4- (HSCCHZCH(C]—if) p%enyl substgi:rlt ut e%l-d)vmth R33; %3 ) - phenyl -

subst i2Qt ed W|tﬁz%?lkﬁlﬁﬂ-(@cho@ibb?bey?lﬁhWQxysuﬁst—Bth@b@la Yh' R33;
and Ci-3 alkyl;

R42, at each occurrence, is independently selected from
H, CF3, halo, OH, COzH, SO3R45, NR46R47, NO,, CN,
15 CH(=NH)NH,, NHC (=NH)NH;,

Cy_4 alkenyl, Cs_4 alkynyl, Ci1-3 alkoxy, Ci-3 haloalkyl,
C3-g cycloalkyl, and Ci-3 alkyl;

R43 is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
20 phenyl, or pyridyl, each substituted with 0-3 R%4;

R44, at each occurrence, is independently selected from H,
halo, -OH, NR46R47, CO,H, SOR4%, -CF3, -OCF3, -CN, -
NO,;, methyl, ethyl, propyl, butyl, methoxy, ethoxy,
25 propoxy, and butoxy;

R45 is methyl, ethyl, propyl, or butyl;

, at each occurrence, is independently selected from H,

30 methyl, ethyl, propyl, and butyl; and

R47, at each occurrence, is independently selected from

from H, methyl, ethyl, propyl, and butyl.

35 9. A compound of Claim 8 wherein:
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4- (cycl obutyl oxy) -phenyl- substituted wth R33; and

4- (cycl opent yl oxy) - phenyl - substituted with R33; R13 is H, nethyl, or

et hyl ; 20weloeesnati vely, R12 and R13 join to forma 5- or PéInmsSobeysed ring
selected frompyrrolyl, pyrrolidinyl, imdazolyl, piperidinyl,

pi peri zinyl, methyl pi perizinyl,and norpholinyl; 25 alternatively, Rl2 and
R13 when attached to N may be conbined to forma 9- or 10-nenbered

bi cyclic Hetier ecHgti c-0+ngosyssem contai ning from 1-3 heteroatons
selected fromthe group consisting of N, 30 O, and S; wherein said bicyclic
heterocyclic ring systemis selected fromindolyl, indolinyl, indazolyl,
benzi m dazalyks bebatsedazpbinyl, and benztriazolyl; wherein said bicyclic

heterocyclic ring systemis_substituted with 0-1 R16; 35 -174 WD 02/059127
PCT/ USO'%/l/49374 CR1% "’}Q{ﬁ; Wsrﬁfit,ureelcﬁy’fl,t}broo‘ R%:or butyl: R16, at each

occurrence, is i@?ﬁgggﬁ@ﬁ%gD/§gy§gygg%gawwpgﬂ o g2, Gha CN, NO2, nethyl,

et hyl, nethoxy, e trifluoronmethyl, and trifluoromethoxy; and R33,
at each occurrenCg,3 isl kymdpendettiyutss] ecittéd F+lorR2;H, F, C, -CH3, -OCH3,
-CF3, -OCF3, -CN, and -N02 . 10 10. A conpound of Claimb5 of Fornula
(I-b): RO NR R$4a R NR4b xJ (I-b)

R2 is C3-g cycloalkyl;

10

R4a is H;
R4b is H;

15 R7 and R®, at each occurrence, are independently selected
from H, F, Cl, -CH3, -OCHj3, -CF3, -OCF3, -CN, and -NO;3;

R8 is selected from R11;
methyl substituted with R11;
20 phenyl substituted with 0-2 R33;
ORrR12, sr12, Nr12r13, NrRI2C(0)R15, NR12C(0)OR15,
NR125(0)5R15, and NR!2C(0O)NHR15;

Rl is selected from
25 phenyl- substituted with 0-5 fluoro;

naphthyl- substituted with 0-3 R33;
2- (H3CCH,C (=0) ) -phenyl- substituted with R33;
2-(H3CC(=0) ) -phenyl- substituted with R33;
2-(HC(=0)) -phenyl- substituted with R33;

30 2-(H3CCH(OH) ) -phenyl- substituted with R33;
2- (H3CCH,CH(OH) ) -phenyl- substituted with R33;
2- (HOCHy) -phenyl- substituted with R33;
2- (HOCH2CHy) -phenyl- substituted with R33;
2~ (H3COCHz) -phenyl- substituted with R33;
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wherein: 15 Rl is selected from hydrogen, nethyl, ethyl, n-propyl, n-butyl,
s-butyl, t-butyl, n-pentyl, n-hexyl, 2-propyl, 2-butyl, 2-pentyl,

2- hexyl , wometobgsbpr opyl, 2-net hyl butyl, 2-nethyl pentyl, 2catuspl/insvyl ,

3- et hyl pentyl, 3- nethylbutyl 20 4- nethylpentyl 2- quoroethyI,
2,2-dif|uoroethgl 2- tr|fluoroethyl propenyl ngt hyl - 2- propenyl,
t rans- 2- but enyl! : 3Hﬁ‘é@‘ﬁ§2c%h)t'eﬁ’mny -bLﬁ‘é?ﬁ/qltu'%‘?%ri’éth&nt?enyl

ci s-2-pentenyl, 4 i 3 i ghd or o- 2. pr openyl ,
25 trans- 3- phengl §§g§§p%%§ cyc%gpropy %§§?L%ﬁt¥??ﬂ gyclopentyl

cycl ohexyl , cchepH@pgcmaohykphenymkobsﬁbtﬁﬁthyéd weythoR&hpyl net hyl ,
cyclohexylnethyl C=CH - —C-CH3 and
-CH2- C=CH, 30 ﬂ4éHp§HP-FH ?% 19@?@2%059&‘2?%6??%@1%’9@72 Rob is H

al ternagi vely, B4q udcBoYCALEx) akaRAL90C! DEp Lo LOLH §0tn R3RY and RO, at

each occurrence, are 1 ndependently se ecte rom hydrogen, fluoro, nethyl,
trifluoronet hyl 2-dnethyt kokgnyRs | subskécuseadf wothl83fhydrogen, fl uoro,

chloro, brono, ﬁegﬁyﬂ?tﬁéFﬁx thyEPﬁsQE98¥ a h§98rg@yl butyl, t-butyl,

nitro, trifluoro |sopro oxy, trlfluoronethoxy,
phenyl, 15 net hglCi= @iopyébhphéhym} ,spbepytﬁted)w;thseﬁ?opylCX =0) -

butyl§(=0) - “phen dg%@éhénggt YL GOZE gD 07 8 0PI 002"

|sopropyICD2- eny
10 2-(NC) -phenyl- substltuted with R33;

2~ (H3CO) -phenyl- substituted with R33;

2- (fluoro) -phenyl- substituted with R33;

2-(chloro) -phenyl- substituted with R33;
- (NC) -phenyl- substituted with R33;

15 3- (H3CO) -phenyl- substituted with R33;
3-(fluoro) -phenyl- substituted with R33;
3-(chloro) -phenyl- substituted with R33;
4- (NC) -phenyl- substituted with R33;

4- (fluoro) -phenyl- substituted with R33;

20 4- (chloro) -phenyl- substituted with R33;
4- (H3CS) -phenyl- substituted with R33;
4- (H3CO) -phenyl- substituted with R33;
4- (ethoxy) -phenyl- substituted with R33;
4- (i-propoxy)-phenyl- substituted with R33;

25 4- (i-butoxy)-phenyl- substituted with R33;
4- (H3CCHCH,C (=0) ) ~-phenyl- substituted with R33;
4-( (H3C)2CHC (=0) ) -phenyl- substituted with R33;

- (H3CCH,C (=0) ) -phenyl- substituted with R33;

4- (H3CC(=0) ) -phenyl- substituted with R33;

30 4- (H3CCH,CH,CH (OH) ) -phenyl- substituted with R33;
4- ( (H3C) 2CHCH(OH) ) -phenyl- substituted with R33;
4- (H3CCH,CH(OH) ) -phenyl- substituted with R33;
4- (H3CCH(OH) ) -phenyl- substituted with R33;
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20 di net hyl am no- S(=0) -, diethylam no-S(=0)-, dipropylam no-S(=0)-,

di -i sopropyl am no- S(=0)-, dibutylam no-S(=0)-, diphenylam no-S(=0)-, 25
di met hyl awpre48027 , di et hyl am no- S02-, di propyl am no- SO2PCT/US01/49374

di -i sopropyl am no- S02-, di butyl am no-S02-, di phenyl am no- S02-,

di met hyl am no- 0) dlethylanlno (=0} -, 30_di propyl am. no- C{=0

di - i sopr opyl am Ao EYEAPProPYil By rRRERYLC( @PbStdFHﬁéﬁyW&ﬁPnB %X )

2- chl or ophenyl , 421E&uqeggh9mbk Zpaéﬁgqphegmbstlzu%ﬁanwah%nnb3, and

2- met hyl phenyl , 2-trif uoronetK henyl , 35 2-net hoxyphenyl,

2- tr.fluoronethéxjﬁwéﬁypentzl@ﬁwér@bﬁ@w}r SUPEhéte5RENYE th3RBF bnopheny! |
-176 WO 02/059127 PCT/ US01/ 49374 3-cyanophenyl, 3-net hyl phenyl,

3-ethy| hen prop ghenyl 3- |sopropylphenyl 3-buty|pheny|,
3-trifl orB th§|%ﬁéﬁ9 ed 3LR@hoxyphenyl,  3-i sopr opoxyphenyl ,

3- tr|f|U0r0nEth9&EEQQDy|suﬁs%ltht@@E%HthDhgnfhuoﬂoch|0r0pheny|

4-f 1 uorophenyl, 4-bronop hené 4- cyanogphenyl , g-nethylphenyl

4- et hyl phenyl , DAPBESYYpHE ?Fltﬂﬁﬁéoﬂﬁébyppﬁeﬁy? 4-butyl phenyl , 10
4-trifluoronet hglph e&hfcé_ r&ﬁﬁé!n?;'?ﬁf‘Wsubétié@@é@ps%%QhﬁW'

4- tr|fluoronethoxyp eny i onet hoxyphenyl, 2, 3-di chl or'ophenyl ,

2, 3- dlfluoropheﬁyIH3¢6 QOB)dphehh&kphenbktlzuﬁedlWLthIB%%Dnethylphenyl

2, 3-di net hoxyphenyl uor onet hoxyph 2 di chl or ophenyl ,

2, 4-di f$uorophe§ (H C(zbi hﬁ?ﬁ Mph& peislie gi%ﬁ Bo?onethylphenyl 20
2, 4- d|nethoxyphgnyh3c@H4@g;;Lpﬁéﬁpnonegbpgypbgaya,w12h5Rd3chIorophenyl

2, 5-di fl uorophenyl ,

22 (H3CCH,CH (OH) ) -phenyl- substituted with R33;
2- (HOCH;) -phenyl- substituted with R33;
2- (HOCH,CH3) -phenyl- substituted with R33;

15 2-(H3COCH;) -phenyl- substituted with R33;
2~ (H3COCH,CHy) -phenyl- substituted with R33;
2~ (H3CCH(OMe) ) -phenyl- substituted with R33;
2- (H3COC(=0) ) -phenyl- substituted with R33;
2- (HOCH2CH=CH) -phenyl- substituted with R33;

20 2- ( (MeOC=0) CH=CH) -phenyl- substituted with R33;
2- (methyl) -phenyl- substituted with R33;
2- (ethyl)-phenyl- substituted with R33;
2- (i-propyl) -phenyl- substituted with R33;
2-(F3C) -phenyl- substituted with R33;

25 2-(NC) -phenyl- substituted with R33;
2- (H3CO) -phenyl- substituted with R33;
2- (fluoro) -phenyl- substituted with R33;
2-(chloro) -phenyl- substituted with R33;
3-(NC) -phenyl- substituted with R33;

30 3- (H3CO) -phenyl- substituted with R33;

3- (fluoro) -phenyl- substituted with R33;
3-(chloro) -phenyl- substituted with R33;
- (NC) -phenyl- substituted with R33;
4- (fluoro)-phenyl- substituted with R33;
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di met hyl phenyl, 2,5-ditrifluoronethyl phenyl, 2,5-dinmethoxyphenyl,
d|tr|fluoronethoxyphenyl 25 2, 6-di chl orophenyl, 2,6-difl uorophenyl,
di retwgloplosngt , 2, 6- dltrlfluoronethylphenyl, 2, 6- di mechasypiesny |
dltrlfluoronethoxyphenyl 30 3, 4-dichl orophenyl, 3, 4-difluorophenyl,
d

d

6-

6-

2, 5-
2, 5-
2, 6-
2, 6-
3, 4-di net hyl phenyl , d|tr|fluoroneth¥ phenyl , 43g|nethoxyphenyl
3, 4- ﬁ%R

2,4
2,4
2,4,
2-C
2-C

|tr|fIuoroﬁetﬁ@%ﬁﬁﬁ@n?@enyé‘4 EIPSI S ek

trifluorophemybs)3pnédnd16-t ELBBERAYLEBENWEth R33;
tr|tr|fluoronethylphenyl 2,4, 6- trInEthOX£ hen
2

6-tritrifludrdieCRoxpbhalyl, subgrivmted/ B39 R3?DCT/ US01/ 49374

| or 0- 4- CF3- 2- fI ro-3-chl n Rkor o- 4- CF3- phenyl
hl or o- 4-met h xjeékg %f %&thof % §8§é§pWIt§h§nyl
2- CF3- 45nethoxy4phenpkppo&ynephﬁhyA-ne@h@my15ukbwomdthhaﬁ9k, 5
2-nethy|-4-neth xy phenyl hl or 0- 4- nyl, .. 2,4:5-trimethyl-phenyl,
2- net hyl - 4- chIo o-(FRERFEXY) nB vl = éﬁgﬁﬁlgggﬁgi éG%Qﬂ%'

propyl - C(=0) NH 4- (H%QQHQ@M&CG(GQ%en@uylsﬁgt@tulrtedpohiemlkﬁ( =O N+, 10
4- acetyl phenyl, 3- acetanldophen I ridyl, 2-furanyl, 2- thlophenyl
2- napht hyl ; 2- Mé=5- (HaBhe®lf (= Bhﬁkyghen§mbSQlR@Eﬁ@ Wlbheﬁ§1

T e AR 9 S i B
2- Cl- 41 ¢ CHF2) 0- phqmgbc( =8) 4-8hdR{) 6- Fsﬁbgeytutadcﬁatﬁ R3phenyl,

2- MeS- phenyl , 2,6-diCI-4-NbC> henyl 20 2,3,4-tri F-pheny
2, 6-di F-4- O - phényH3CCH,GHzCH fé)tmmwehyl sybst Yt el pehﬁlam%henw

2-CF3-4-EtC>pheq¥QxH§é§§§ﬁéﬁ SEF%QBEanl— substituted with R33;

4- (H3CCH,CH (OH) ) -phenyl- substituted with R33;

4- (H3CCH(OH) ) -phenyl- substituted with R33;

15 4- (cyclopropyloxy)-phenyl- substituted with R33;
4- (cyclobutyloxy) -phenyl- substituted with R33; and
4- (cyclopentyloxy) -phenyl- substituted with R33;

R13 is H, methyl, or ethyl;
20
alternatively, R!2 and R!3 join to form a 5- or 6-membered
ring selected from pyrrolyl, pyrrolidinyl, imidazolyl,
piperidinyl, piperizinyl, methylpiperizinyl, and
morpholinyl;
25
alternatively, R!? and R!3 when attached to N may be
combined to form a 9- or l0-membered bicyclic
heterocyclic ring system containing from 1-3
hetercatoms selected from the group consisting of N,
30 0, and S; wherein said bicyclic heterocyclic ring
system is selected from indolyl, indolinyl, indazolyl,
benzimidazolyl, benzimidazolinyl, and benztriazolyl;
wherein said bicyclic heterocyclic ring system is
substituted with 0-1 R1%;
35
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2- CF3- 4- C1- phenyl, 2-CF3-4-F-phenyl, 2-Cl-4-EtO phenyl,
2-Cl-4-i PrO phenyl, 2-Et-4-MO phenyl, 25 2-CHO 4- MeO phenyl
2- CH3CH( Owp-04/0880F phenyl ,  2- CH3CH( OH) - 4- F- phenyl , 2- CH3CIHCTH)S0t49314 phenyl ,
2- CH3CH( OH) - 4- Me- phenyl , 2- CH3CH( Owk) - 4- MeO phenyl ,

2- CH3C( =0 - 4: MO phenyl 2 CH3C( =O) - 4- F-phenyl ,  2- CH3C( =0 - 4- C1- phenyl ,

2- CH3C( =O) RA2 Mel phgnyietiypl o- %ﬂé(mpnomb pPeng*tY i Hp o OVe) - 4- MeO- pheny !
2- HSCCHZCH(C]—I) 4- MeO phenyl , 2- H3CCH2C( =0) - 4- MeO phenyl

2- CH3CO2CH2CH2- 4- MeO phenyl , (2) - 2- HOCH2CH=CH 4- Me O %en I 5

(E) - 2- HOCHBCHECHE 423BD- PRfERRA e1iC zﬁ%-{ﬁl%%ﬁﬁ@%‘éﬁiﬁ- (f)%%‘% rom._178 WO
02/ 059127 PCT/ US01b6493%4 clE) cn2- SB3CREHRCH: 4eﬁlh@_lphleéy]hoxy, ethoxy,

2- CH30CH2CH2- 4- Me O Rhen yl, 2-F-4-MO phenyl, 2-Cl-4-F-p H

(2-Q - phenyl ) - CHEERIUOrSmethyh e naPf. EEEELUOTr OBEEROEY ¢ Faﬁ enyl ) - CH=CH- |

- CH2CH=CH2, phenyl - CH=CH, (2-Me-4-MeO phenyl)-CH=CH, cycl ohexyl,

cycl opent yI cycl ohexyl rret hyl , Et CO2CH2CH2- tCI)ZCH CH2CH

Et C02CH2 CHBCER (1B-S3qlp PRAIFTENee £ heniAeraagenhy 5 ?F?Q%efrrz‘iﬂ‘

3- MO benzyl, 3uCHrbeazyl -cB; Me@dwenzybrs, 2-6d#heneyl, , and -NO,.

2- MeOC( =0) - 3- MeO- phenyl ,  2- Me-4- CN- phenyl, 2- Me- 3- CN- phenyl ,

2- Me- 4- MeS- phenyl , 2- CF3-4-CN- phenyl, 15 2- CHO phenyl, 3-CHO phenyl,

2- HOCHZy phaoy! , o 3oketiRapbenylaig- Be8EHRophany! (1-8) Me2NCH2- phenyl
3- CN- 4- F- phenyl, 2- Me-4- H2NCO- phenyl , 2- Me- 4- G:( 0)-pheny|,
3- H2NCO- 4- F- phenyl , 2- Me2NCH2- 4- NEO qjguen)rl/\N 4- CH3C( =0 - phenyl ,

phenyl -S-, Me2N- ﬁ
4a
R N R

x\/) R4b
(I-b)

wherein:

15 Rl is selected from
hydrogen, methyl, ethyl, n-propyl, n-butyl, s-butyl,
t-butyl, n-pentyl, n-hexyl, 2-propyl, 2-butyl, 2-pentyl,
2-hexyl, 2-methylpropyl, 2-methylbutyl, 2-methylpentyl,
2-ethylbutyl, 3-methylpentyl, 3-methylbutyl,

20 4-methylpentyl, 2-fluoroethyl, 2,2-difluorocethyl,
2,2,2-trifluoroethyl, 2-propenyl, 2-methyl-2-propenyl,
trans-2-butenyl, 3-methyl-butenyl, 3-butenyl,
trans-2-pentenyl, cis-2-pentenyl, 4-pentenyl,
4-methyl-3-pentenyl, 3,3-dichloro-2-propenyl,

25 trans-3-phenyl-2-propenyl, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cyclopropylmethyl,
cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl,
-CH=CH;, -CH;-CH=CHy;, -CH=CH-CH3, -C=CH, -C=C-CHs,
and -CH,-C=CH;

30

R42 is H;
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1-pyrrolidinyl, ' phenyl-NH, benzyl-NH, (1-naphthyl)-NH,
(2-naphthyl)-NH, (2-[1,1" -biphenyl])-NH, 25 (3-[1,1"-bi phenyl])-NH,
(4-11, 1 -wophesiki)-NH, (2-F-phenyl)-NH, (2-d -phenyl) PREAS01/49374
(2- CF3- phenyl) - NH- , (2-CH3-phenyl)-NH, (2-QOwe-phenyl)-NH,

(2-CN\ phen% 2) (2- OCF3- phenyl ) - NH- (2- SMe-phenyl )-NH, 30

( 3- F- phenyR)* l\ﬂ-§ H{3-O -phenyl )-NH-, (3- CF3-phenyl)- NH,

( 3- CH3- phenyl ) NH- (3 C]VE phenyl ) - NH- , (3-CN-phenyl)-NH,

3- OCF3- ph -NH- - , 4- F- ph | ) - NH,
(401 phongfSkPPE 61y BF3 SRV T A0 ERSFrBERRARA homm <0

(4- Ove- phenyl ) - NH-, (4- CN-phenyI) NH- -179 WO 02/ 059127 PCT/ US01/ 49374

(2, a-ai% phﬁhﬁ%ﬁ)% ¢ ek oG )2 Indeosda Tplanirsad

(2,4-d

(3, 4- dIG phenyltyoiHhyde3dgendi Elupbenympthifl, ﬁrﬁilﬁedbﬁephymylﬁnNH-

(2, 4-di F- phenyl%h%:gX (2, 5-di F-phenyl)-NH, (2,6-di F-phenyl)-NH,

(3, 4-di F- phenyl (3 5-di F- phenyl )-NH, (2, 3-di CH3- phenyl ) - NH-,
(2, 4-di CH3- phenyl ) - NH- (2, 5-di CH3- phenyl )-NH, (2, 6-di CH3-phenyl)-NH, 10
(3,4-di CH3 @henyl% (? 5-di CH3- phenyl )-NH-, (2, 3-di CF3-phenyl ) -NH,
(2,4-di CF pheny'F’ lﬁﬁ-:éd EO% di CF3- phenyl) - NH- (2, 6-di CF3- phenyl ) - NH-,
(3, 4- dICCFS p et ggadH- | fJ(\B;JB)dlC@H:S}Ipheri;m‘qmd\ll—l-qyar(@ nelifhe- Eidngd ) - NH-
(2,4-di Owe-p N é&ﬁ N 6- di Ove- phenyl ) - NH-
(3, 4-di Owe- phen soﬂr%péz %‘E eny%lyél\?l—l- |_Ililtzl(olzl' 3- C1- phenyl ) - NH,
(2-F-4-Cl1- phémwg qq;omet yl methoxy, ethoxy, 1sopropoxy,

trifluoromethoxy, phenyl,

15 methylC(=0)-, ethylC(=0)-, propylC(=0)-, isopropylC(=0)-
, butylC(=0)-, phenylC(=0)-,

methylCO3-, ethylCO;-, propylCOs-, isopropylCOjp-,
butylCO3-, phenylCOs-,

20
dimethylamino-S(=0)-, diethylamino-S(=0) -,
dipropylamino-S(=0)-, di-isopropylamino-S(=0)-,
dibutylamino-S(=0)-, diphenylamino-S(=0)-

25 dimethylamino-S0O3-, diethylamino-SO3-,
dipropylamino-S0Os-, di-isopropylamino-SO3-,
dibutylamino-S0O3~, diphenylamino-SO3-,
dimethylamino-C(=0)-, diethylamino-C{(=0) -

30 dipropylamino-C(=0)-, di-isopropylamino-C(=0)-,
dibutylamino-C(=0)-, diphenylamino-C(=0)-,
2-chlorophenyl, 2-fluorophenyl, 2-bromophenyl,
2-cyanophenyl, 2-methylphenyl, 2-trifluoromethylphenyl,

35 2-methoxyphenyl, 2-trifluocromethoxyphenyl,

3-chlorophenyl, 3-fluorophenyl, 3-bromophenyl,
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-5-Cl- phenyl )-NH, (2-F-6-0 -phenyl)-NH, 20 (2-F-3-CH3-phenyl)-NH,
- 4- CH3- phenyl ) - NH- (2- F-5- CH3- phenyl ) - NH- (2- F- 6- CH3- phenyl ) - NH-,
- 3- CR3oph@eyik) - NH-, (2- F- 4- CF3- phenyl ) -NH,  (2- F- 5- CP&Tpisonyd3y4 NH-,
- 6-
- 5-

CF3- phenyl)-NH, (2-F-3-0We- phenyl) NH- (2-F-4-Owe-phenyl )-NH, 25
Ove- phenyl ) - NH- phen H- 2- Cl- 3- F- phenyl ) - NH-,
1- 4- F- phénﬁgﬁgri‘\‘ﬁl?hemélz éll‘secg\lz@w%ﬁﬂv 'Ngl t(b)( -phenyl ) - NH-
Ci'5 G pham a1 Nk (2oL o - mﬂé’f?—"épg nenyl)- N
en phenyl) - :
Cl- 4- CF ylr’%l dmét(zf?qé’f’ pg]heé/nty}hxylﬁg 5. C1-6- CF3- phenyl ) - NH- |
Cl- 3- ove pﬂ'remngrmer(@rmlA Ii\t'erl{ﬂ*ﬂexmqmwhoxyr(m%rerS OWe- phenyl ) - NH-,

(2-

(2-

(2-

(2-

(2-

(2-

(2-

(2-

(2-

(2-

(2-C1- * CH3- 3- F- phenyl ) - NH-,
(2- 043654 F- phe C)I%HO Y‘%%d"’z 02/ 059127 PCT/ US01/ 49374
(2-CH3-5-F- phenyl) NH-, (2-CH3-6-F-phenyl)-NH, (2-CH3-3-d -phenyl)-NH,
(2-

(2-

(2-

(2-

(2-

(2-

(2-

(2-

(2-

(2-

(2-

(2-

OO'I'I'I'ITITITI

CH3- 4-d -Mﬁf‘dmafc!\ﬁ!ﬁsenyl(Z @ﬁxﬁs sy )er‘ﬂh'-omc(p%e@Jﬁ 6- Cl - phenyl ) - NH-,
CH3- 3- CF3- phenyl ) - NH-, CI'PS phenyl ) - NH,
CH3- 5- CF3-$rtrafndrhgny 1 (?‘@%}é’]@?%nﬁ‘) %}xlphenyl
CH3- 3- Ove- @Jﬁ@ﬁﬁl‘dﬂfénylﬂ m@%mﬁm I\!'-’fbutylphenyl
CH3- 5- Ove- ny]ﬁﬁy lﬁ%g
o3t F pt@%ﬁ : O’?ezt%é’}i?’}ﬁ’lphe%‘ﬂe)et thfd‘y(lz CF3- 5- F- phenyl ) - NH-,
CF3- 6- F- pMHmﬁ@pﬂ&pqugﬁbﬁ§131§4ﬁrqﬂkuqﬁ@mdﬁhqxxﬁhdﬁyi 4- C1- phenyl ) - NH-,
CF3- 5- Cl1- % gﬁﬁg Jé%f - 6- C - phenyl ) - NH,
CF3- 3- CH3- phen g _ 4- CH3- phenyl ) - NH-,
CH3- 5- CF3- phenyl ) - NH-, (2- CF3-6-CH3-phenyl )-NH, 15
CF3- 3- OVe-pheny thl\é!%opkﬁe%ﬁ% -4 %ﬂhﬂ%ﬁhé}ﬁ
CF3- 5- %fherg phenyl
15 1methylphenyl 2 3-ditrifludromethylphenyl,
2,3-dimethoxyphenyl, 2,3-ditrifluoromethoxyphenyl,
2,4-dichlorophenyl, 2,4-difluorophenyl,
2,4-dimethylphenyl, 2,4-ditrifluoromethylphenyl,
20 2,4-dimethoxyphenyl, 2,4-ditrifluoromethoxyphenyl,
2,5-dichlorophenyl, 2,5-difluorophenyl,
2,5-dimethylphenyl, 2,5-ditrifluoromethylphenyl,
2,5-dimethoxyphenyl, 2,5-ditrifluoromethoxyphenyl,
25
2,6-dichlorophenyl, 2,6-difluorophenyl,
2,6-dimethylphenyl, 2,6-ditrifluoromethylphenyl,
2, 6-dimethoxyphenyl, 2,6-ditrifluoromethoxyphenyl,
30 3,4-dichlorophenyl, 3,4-difluorophenyl,
3,4-dimethylphenyl, 3,4-ditrifluoromethylphenyl,
3,4-dimethoxyphenyl, 3,4-ditrifluoromethoxyphenyl,
2,4,6-trichlorophenyl, 2,4,6-trifluorophenyl,
35 2,4,6-trimethylphenyl, 2,4,6-tritrifluoromethylphenyl,

2,4,6-trimethoxyphenyl, 2,4,6-tritrifluoromethoxyphenyl,
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(2- Ove- 3- F-phenyl ) -NH, (2-OWe-4-F-phenyl)-NH, (2-Owe-5-F-phenyl)-NH,
(2- Owvke- 6- F- phenyl )-NH, 20 (2-Owe-3-d -phenyl)-NH,

(2- OVe- 4-wD-oplosmgt ) - NH-,  (2-Ove-5-C - phenyl )-NH, (2- OveréT@sophsnyl ) - NH-,
(ZOVEBCHBphenyI) NH-, (2- Ove- 4- CH3- phenyl) - NH-

(2- Ove- 5- CH3- phen (2-Ove-6- CH3- phenyl ) - NH-

( 2- OVe- 3- CF3- W;OW“@W% éfsf]ﬁ’rﬂé?ﬂ/‘l:% pioroyphenyl,

(2- OVe- 5- CF3- M&QOM‘LGFﬁ(—% 16, G i tnchd By 1CL- phenyl) - Nt
(3- CF3-4- C( O CH3- phenyl 5-tri d -phenyl ) - NH

( 3- CH3- 4- cozl\?ecltfrmw somﬂw@wh ACEsTdmylothepry eyl A
conpound of fp il@ mdTh SN - fllﬂ\l‘O— g{h yR Rab 6 5 -181 WO 02/059127
PCT/ US01/ 49374 I a st ereoi soner ar'maceutically acceptable salt
f orm t her eof , 2%@%4*3“@1}1‘?@@@1%%@ 31%@10'64‘69%9 ehestli.tuted with Z,
C2_6 al kenyl | t th z, C3_6
cycl oal kyl g%)ﬁ u% ecﬁ&}&tl ;b};en(}/lgrzﬁ St tut vm t h }Séjn%ﬂ '6 rrenbered

het er ocycl i c ring syst em cont ai ni ng at I east one heteroatom sel ected from
t he group cqg{@d}gtl_r@ YN - 0, e @0 -3 (SR -hetsFrqsycld Gd)mg-, system
substituted Vgégbg%pyl -C(=0)NH-, butyl-C(=0)NH-, phenyl-C(=0)NH-,
10
4-acetylphenyl, 3-acetamidophenyl, 4-pyridyl, 2-furanyl,

2-thiophenyl, 2-naphthyl;

2-Me-5-F-phenyl, 2-F-5-Me-phenyl, 2-MeO-5-F-phenyl,

15 2-Me-3-Cl-phenyl, 3-NOj;-phenyl, 2-NOs-phenyl,
2-Cl-3-Me-phenyl, 2-Me-4-EtO-phenyl, 2-Me-4-F-phenyl,
2-Cl-6-F-phenyl, 2-Cl-4-(CHF3)O-phenyl,
2,4-diMe0O-6-F-phenyl, 2-CF3-6-F-phenyl,
2-MeS-phenyl, 2,6-diCl-4-MeO-phenyl,

20 2,3,4-triF-phenyl, 2,6-diF-4-Cl-phenyl,
2,3,4,6-tetraF-phenyl, 2,3,4,5,6-pentaF-phenyl,
2-CF3-4-EtO-phenyl, 2-CF3-4-iPrO-phenyl,
2-CF3-4-Cl-phenyl, 2-CF3-4-F-phenyl, 2-Cl-4-EtO-phenyl,
2-Cl-4-iPrO-phenyl, 2-Et-4-MeO-phenyl,

25 2-CHO-4-MeO-phenyl, 2-CH3CH(OH)-4-MeO-phenyl,
2-CH3CH(OH) -4-F-phenyl, 2-CH3CH(OH)-4-Cl-phenyl,
2-CH3CH(OH) -4-Me-phenyl, 2-CH3CH(OMe)-4-MeO-phenyl,
2-CH3C (=0) -4-MeO-phenyl, 2-CH3C(=0)-4-F-phenyl,
2-CH3C(=0)-4-Cl-phenyl, 2-CH3C(=0)-4-Me-phenyl,

30 2-HyC (OH) -4-MeO-phenyl, 2-HpC(OMe)-4-MeO-phenyl,
2-H3CCHoCH (OH) -4-MeO-phenyl, 2-H3CCH,C(=0)-4-MeO-phenyl,

2-CH3CO2CHCH;-4-MeO-phenyl,
(2)-2-HOCH,CH=CH-4-MeO-phenyl,
35 (E) -2-HOCH,CH=CH-4-MeO-phenyl,
(Z) -2-CH3CO2CH=CH-4-MeO-phenyl,
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15 C1_6 al kyl substituted with 0-2 R2, C2_6 al kenyl substituted with 0-2
R2, (C2_6 al kynyl substituted with 0-2 R2, aryl substituted with 0-2 R2,
and 5-6 nwolensd2het erocyclic ring systemcontaining at 2QTIEasi93ehe

het er oat om sel ected fromthe group consisting of N, 0, and S, said

het er ocyclic r| n stem substltuted W|t 0-2 R2; Zis selected fromH,
25 - CH(OH) R2, { e‘{%;ﬁoéﬁ S REOPheRY L. _srp, - NR2R3, 30 - (O R2,

- (O NR2R3, 2%@ H324 s EQEnGR2, - OC (0) R2 , 35 - CH =NR4) NR2RS,
-182 WD 02/ 059127 PCT/ US01/ 49374 -NHC (=NR4) NR2R3 , -S(OR2, -$§(0)2R2,
-S(0) 2NR2R3, arfr4NfeEsm@yeret - 5 REL A -Tegheeeur rence, is i ndependently

sel ected fromzﬁil_éb}eéﬂ@'l @ehal kemicl_&?elﬁ,ﬂlim%}{_ 10 C3-6
cycl oal V\ﬁ/ -Oiijt ituted with 0-5 R42: C3 1o car bocycl i c residue
substi t ted P TRheng ) CH=CH~-,” ~CH2CH=CH

phenyl-CH=CH-, (2—Me-4—MeO—phenyl)—CH=CH—,
cyclohexyl, cyclopentyl, cyclohexylmethyl,
EtCO3CH2CHy-, EtCO;CH;CHCHo-, EtCOCHoCHoCH,CHo -

10 benzyl, 2-F-benzyl, 3-F-benzyl, 4-F-benzyl,
3-MeO-benzyl, 3-OH-benzyl, 2-MeO-benzyl,
2-OH-benzyl, 2-MeOC(=0)-3-MeO-phenyl,
2-Me-4-CN-phenyl, 2-Me-3-CN-phenyl,
2-Me-4-MeS-phenyl, 2-CF3-4-CN-phenyl,

15 2-CHO-phenyl, 3-CHO-phenyl, 2-HOCH;-phenyl,
3-HOCHy-phenyl, 3-MeOCHjy-phenyl,
3-MesNCHy-phenyl, 3-CN-4-F-phenyl,
2-Me-4-H;NCO-phenyl, 2-Me-4-MeOC (=0) -phenyl,
3-HoNCO-4-F-phenyl, 2-MeyNCH;-4-MeO-phenyl-,

20 2-Me-4-CH3C (=0) -phenyl, phenyl-S-, MepN- |

l-pyrrolidinyl,

phenyl-NH-, benzyl-NH-, (l-naphthyl)-NH-,
(2-naphthyl)-NH-, (2-[1,1’'-biphenyl])-NH-,
25 (3-[1,1’-biphenyl])-NH-, (4-[1,1’-biphenyl])-NH-,

(2-F-phenyl)-NH-, (2-Cl-phenyl)-NH-,
(2-CF3-phenyl) -NH-, (2-CH3z-phenyl)-NH-,
(2-OMe-phenyl) -NH-, (2-CN-phenyl)-NH-,
(2-0CF3-phenyl) -NH-, (2-SMe-phenyl)-NH-,
30 (3-F-phenyl)-NH-, (3-Cl-phenyl)-NH-,
(3- CF3-phenyl)-NH-, (3-CH3z-phenyl)-NH-,
(3-OMe-phenyl) -NH-, (3-CN-phenyl)-NH-,
(3-OCF3-phenyl) -NH-, (3-SMe-phenyl)-
(4-F-phenyl)-NH-, (4-Cl-phenyl)-NH-,
35 (4-CF3-phenyl)-NH-, (4-CH3-phenyl)-NH-,
(4-OMe-phenyl) -NH-, (4-CN-phenyl)-NH-,
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5-10 nmenbered heterocyclic ring systemcontaining from 1-4 heteroatons
selected fromthe group 15 consisting of N, O, and S substituted with 0-3

R41; R3, WD easfi2bccurrence,

C2_4 al kenyl ,
join to for
-N(R4) -
rrethyl,

alternatively Iﬁa R4b
(2 Rl

or Cl-4 al kyl}

c2 4 al kynyl ,

alternatively,
bstituted with -0-
'y selected fromH,
30 Rdb is H;

i s independently sel ected fraer/usp/@s74 al kyl ,
and 20 C1_4 al koxy;

mRa4 %& fg}?qyg@er r1Cr| ng%qqpt | onal Iy

et hyl ¢2 pgapml @Mﬂwtw}z R462J45—d‘i®1 &Jerﬁ/la)ui\lﬂu

T RCHA ST o e | O o

R2 and R3
or

=S; 35 R5 is H
Cl_4 alkyl ;

alternativel y(3 RB—da]rmL—Fgﬁ—lemel t-aken, t a8 -heiCl-eHenyi ja-NHiIsed 5 heter ocycl I C

Is?go;)fzsforrml\l’Ff‘ilo3 dﬂ’cn%—r«yl N ?‘gé}%'ph%gﬁ(zl& 1\(3*(:|425,:’

- S(=0) -,
10 - CH2NR1O -

, -NRLOCH2 - (2 Mﬂf@enyl)-d\m C (2:CI§ &HE-phemdl) WNHs 1 or 2; R7, RS, and
“ocr3, o, °§N”4 R PRI L i e enf{:"mc? s ‘k’ynylcF?”
Cl 4 hal oaI ky(2, 3@1@35IH¥W1)(‘@§ 4 HA &m%%oﬂbe Hikyl substituted
with 0-2 R11, '(2,5-diCH3-phenyl) -NH-, (2,6-diCH3-phenyl)-NH

10 (3,4-diCH3z-phenyl) -NH-, (3,5-diCH3-phenyl)-NH-,
(2,3-diCF3-phenyl) -NH-, (2,4-diCF3-phenyl)-NH-
(2,5-diCF3-phenyl) -NH-, (2,6-diCF3-phenyl)-NH-,
(3,4-diCF3-phenyl)-NH-, (3,5-diCF3-phenyl)-NH-,
(2,3-diOMe-phenyl) -NH-, (2,4-diOMe-phenyl)-NH-,

15 (2,5-diOMe-phenyl) -NH-, (2,6-diOMe-phenyl)-NH-,
(3,4-diOMe-phenyl)-NH-, (3,5-diOMe-phenyl)-NH-,
(2-F-3-Cl-phenyl)-NH-, (2-F-4-Cl-phenyl)-NH-,
(2-F-5-Cl-phenyl)-NH-, (2-F-6-Cl-phenyl)-NH-,

20 (2-F-3-CH3z-phenyl)-NH-, (2-F-4-CH3z-phenyl)-NH-,
(2-F-5-CH3z-phenyl)-NH-, (2-F-6-CH3z-phenyl)-NH-,
(2-F-3-CF3-phenyl)-NH-, (2-F-4-CF3-phenyl)-NH-,
(2-F-5-CF3-phenyl) -NH-, (2-F-6-CF3-phenyl)-NH-,
(2-F-3-OMe-phenyl)-NH-, (2-F-4-OMe-phenyl)-NH-,

25 (2-F-5-OMe-phenyl)-NH-, (2-F-6-OMe-phenyl)-NH-,
(2-Cl-3-F-phenyl)-NH-, (2-Cl-4-F-phenyl)-NH-,
(2-Cl-5-F-phenyl) -NH-, (2-Cl-6-F-phenyl)-NH-,
(2-Cl-3-CH3z-phenyl)-NH-, (2-Cl-4-CHi3-phenyl)-NH-,

30 (2-Cl1-5-CH3z-phenyl) -NH-, (2-Cl-6-CHz-phenyl)-NH-,
(2-Cl-3-CF3-phenyl) -NH-, (2-Cl-4-CF3-phenyl)-NH-,
(2-C1-5-CF3-phenyl)-NH-, (2-Cl-6-CF3-phenyl)-NH-,
(2-Cl-3-OMe-phenyl)-NH-, (2-Cl-4-OMe-phenyl)-NH-,
(2-Cl-5-OMe-phenyl)-NH-, (2-Cl-6-OMe-phenyl)-NH-,

35

(2-CH3-3~F-phenyl)

~180-

-NH-, (2-CH3-4-F-phenyl)-NH-,



20 C3-10 carbocyclic residue substituted with 0-3 R33, aryl substituted

with 0-5 R33, 5-10 nenbered heterocyclic ring systemcontaining from 1-4
het er oat ow® eebEet ed fromthe group consisting of N, 0, @ad/tSosudsssituted
with 0-3 25 R31; OR12, SR12 NR12R13, C(OH, C(O R12, C(0)NR12R13, NR14C

0) R12, C (0 2 (0. R12, _OC CH,(=NR14) NRI2R13 , NHC
E:¥\IR14) Nm(zR%L%%D%S( Q@%@N}ﬁm(zg) C%%(S) T0) 2NR12R13,
NR14S(O) R12, (RIGS(-Q-2RL:herhRN2G60) R1G - MRLACCD-GREG:y INRIZS( O) 2R15, and

NR12C (O NHRL5 -184 WO 02/059127 PCT/USOl/49374 R1Q is selected fromH,
Cl-4 al kyl, CRAH31as M‘P}@Z‘YZ@ alNHmy | (2 558 -6 C4 —mhegyy) -NBr: is sel ected

from5 H, halfa }g: NGE) —&11-8 qlzlqcIHB @208 a%ﬁgﬂyh?) =8 al kynyl,
Cl_4 hal oal k 1-8 al kox C3 10 cycl oal kyl , 0 carbocyclic resi due

substi tut ed vﬁ%ﬁ@@ﬂ@a ph@unwl)s@}%lst,u t@-€#3wPrRFe-Bheryl) 18H5. 10 nenber ed

heterocycllc %‘g} i fr ckrd gh g sehected fromthe
group consis 2| %30%5:\({%@0 an g Iikﬁ]‘bstlo(?ut ed vm{% 0- glteggf; ﬁ%‘?’omz, SR12,
NR12R13, C(O 12 -:0RMe-QHOMRI2RNES,, (NRCHZ-EEPMRIPheBy(lO)-NBR12, OC (O
R12, OC (O OR12, CH (=NR14) NR12R13 , NHC (=NR14) NR12R13 , S(O R12,

S(O 2R12, S(O NR12R13, S(O 2NR12R13, NR14S(O) R12, and NR14S(O 2R-2; 20
R12, at each GCaiRy-ende phenyvilidépendd@10F sél-EcpbegnflorNHEL- 4 al kyl

10 (2-CF3-5-F-phenyl)-NH-, (2-CF3-6-F-phenyl)-NH-,
{(2-CF3-3-Cl-phenyl)-NH-, (2-CF3-4-Cl-phenyl)-NH-,
(2-CF3-5-Cl-phenyl)-NH-, (2-CF3-6-Cl-phenyl)-NH-,

(2-CF3-3-CH3z-phenyl)-NH-, (2-CF3-4-CH3z-phenyl)-NH-,
(2-CH3-5-CF3-phenyl)-NH-, (2-CF3-6-CH3z-phenyl)-NH-,
15 (2-CF3-3-OMe-phenyl) -NH-, (2-CF3-4-OMe-phenyl)-NH-,
(2-CF3-5-OMe-phenyl) -NH-, (2-CF3-6-OMe-phenyl)-NH-,

(2-OMe-3-F-phenyl)-NH-, (2-OMe-4-F-phenyl)-NH-,
(2-OMe-5-F-phenyl) -NH-, (2-OMe-6-F-phenyl)-NH-,

20 (2-OMe-3-Cl-phenyl)-NH-, (2-0OMe-4-Cl-phenyl)-NH-,
(2-OMe-5-Cl-phenyl) -NH-, (2-OMe-6-Cl-phenyl)-NH-,
(2-OMe-3-CHz-phenyl)-NH-, (2-OMe-4-CHsz-phenyl)-NH-,
(2-OMe-5-CH3-phenyl)-NH-, (2-OMe-6-CH3-phenyl)-NH-,
(2-OMe-3-CF3-phenyl) -NH-, (2-OMe-4-CF3-phenyl)-NH-,

25 (2-OMe-5-CF3-phenyl)-NH-, (2-OMe-6-CF3-phenyl)-NH-
(3-CF3-4-Cl-phenyl)-NH-, (3-CF3-4-C(0O)CH3z-phenyl)-NH-,
(2,3,5-triCl-phenyl)-NH-, (3-CH3-4-COs;Me-phenyl)-NH-, and
(3-CHO-4-OMe-phenyl) -NH-

30

11. A compound of formula (I):
9 R!
R8R Qj
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C2_4 alkenyl, C2_4 alkynyl, 25 C3_6 cycloalkyl, aryl substituted with 0-5
R33; C3-10 carbocyclic residue substituted with 0-3 R33, and 5-10 nenbered
het er ocycwim2/089197 syst em cont ai ning from 1-4 het er oat ons pealesot/ea374 r om t he
group 30 consisting of N, O, and S substituted with 0-3 R31; R13, at each
occurrence, is independently selected frgn1 H, Cl1-4 alkyl, C2_4 al kenyl,

and C2_4 al kynyl; 35 -185 WO 02/ 059127 IPCT/ US01/ 49374 alternatlvely R12
and R13 j oom b0stetébas5me®roﬁ-aepharmdceutmgamﬂylanabbyabubssaﬂuted with
-0- or -N(R14) -, Rl14 ch rrence, is independently selected fromH
5 and Cl1-4 al ky F ﬁsihggfggacwggggurrence i s independently selected from
H OH, hal o, CF3 SO02R45, NR46R47, nethyl, ethyl, and propyl; 10 R33, at

each ocgcuren p ntly selected from H, OH halo, CN, N02, CF3,
802R45quR 6R i% %i é@gﬁ ??Qﬁcz 3 al kenyl, C2_3 al kynyl, C3_5 cycl oal kyl,

Cl_3 hal oal kyl, Ci-8 aﬂdtkdalmswtedﬂwﬁma al kyl oxy-, C1_3 al kyl thi o-,

L3 2 =0y e dbad SOy Wty Lt each cocurrence, |5

CN, =0, 20 2 8C§llé(eﬂ§ﬂ~tynyﬂ2 _dilsd kil ed Glith & koxy, Cl_4 hal oal kyl Cl1_4

Tenber od het er ocyetd EVA I Ry SHEERHARhy o o e And S0
10 aryl substituted with Z,

5-6 membered heterocyclic ring system containing at
least one heterocatom selected from the group
consisting of N, O, and S, said heterocyclic ring
system substituted with Z;

15 Ci1- alkyl substituted with 0-2 R2,

Cy_¢ alkenyl substituted with 0-2 R2,

Co_g alkynyl substituted with 0-2 R2,

aryl substituted with 0-2 R2, and

5-6 membered heterocyclic ring system containing at

20 least one heterocatom selected from the group
consisting of N, O, and S, said heterocyclic ring

system substituted with 0-2 RZ;

Z is selected from H,

25 -CH(OH) R2,
-C(ethylenedioxy)R2
-0OR2 ,
-GQR2 ,
-NR2R3 ,

30 -C(O)RZ,
-C(0)NR2R3,
-NR3C (0)R?,
-C(0) ORZ,
-OC(0O)R2,

35 -CH (=NR4)NRZR3,
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1-4 heteroatons selected fromthe group 25 consisting of N, 0, and S
substituted with 0-3 R44; R42, at each occurrence, is independently

sel ect ed Woanisd27 CF3, hal o, OH, CO02H, SO02R45, SR45, NRAGRETUSOR4B74 30
NO2, CN, CH (=NH) NH2 , NHC( =NH) NH2 , C2_6 al kenyl, C2_6 al kynyl, Cl_4
al koxy, Cl1_4 hal oal ky 3cycl oal kyl, Cl1_4 al kyl substituted with 0-1
R43, aryl substMNEG SR E\‘HQB 3 R44, and -186 WO 02/ 059127 PCT/ US01/ 49374
5-10 nenbered hetsgi@gecl ic ring system containing from 1-4 heteroatons
selected fromthe grou consisting of N, O, and S substituted with 0-3
R44; 5 R43 is caSGOdyB?oal kyl or aryl substituted with 0-3 R44; R44, at

each occurrence, epend I teg fromH halo, -OH, NR46R47,
C02H, SO2R45, céé% E%Fg adRiE yl\i%%@ i-4 alkyl, and Cl-4 al koxy; R45
is Cl-45al kyl; R46, at each occurrence, is independently selected fromH

15 and C1- aI k)él Rg? at _each occurre% e, IS ;:E dentl.y .sel ected from
i CL-d4 a ) REEBITERGFKy 7, 1HGBBPPACAE Y| SP] oC Coqy s eBhany ) | - C
(=0 O (C1- 4 aI IqL) alkgd ( O) ( C1-4 alkyl) , 20 and -C(=0)H, and R48, at
each occurrence,, is 'ﬂ<d 50 dently selected fromH, Ci1-4 alkyl,

- O)NH(C14aICI%y1’=)a ) ACl-4 alkyl), -C (=0 ( Cl-4 alkyl) , and -C
(=0 H 25 provicdegd ahieygn B, is Hor Cl-4 alkyl; and R6 is Hor Cl-4 alkyl;

t hen Rl is not Cl-6 al kyl.
C3-¢ cycloalkyl,

aryl substituted with 0-5 R%2;
C3-10 carbocyclic residue substituted with 0-3 R4l, and

5-10 membered heterocyclic ring system containing from
1-4 heteroatoms selected from the group
15 consisting of N, O, and S substituted with 0-3
R41.

7

R3, at each occurrence, is independently selected from
H, Ci-4 alkyl, Cz_4 alkenyl, Cy-4 alkynyl, and
20 Ci1-4 alkoxy;

alternatively, R?2 and R3 join to form a 5- or 6-membered

ring optionally substituted with -O- or -N(R%)-

25 R4, at each occurrence, is independently selected from H,

methyl, ethyl, propyl, and butyl;
R42 is H or Cj-4 alkyl;
30 R4b is H;

alternatively, R%42 and R4P are taken together to form =0 or
:S;

35 RS is H or Ci-4 alkyl;
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12. A compound of Claim 11l wherein: 30 Rl is selected from et hyl
substituted with Z, propyl substituted with Z, butyl substituted with Z,
35 properwyb ogiobmeituted with Z, -187 WO 02/ 059127 PCT/ USeLrAS8V4937Hut enyl
substituted with Z, ethyl substituted with R2, propyl substituted with R2,
butyl substituted with R2, 5 propenyl substituted wth R2, and butenyl
substituted with R2; Zis selected fromH -CHOHR2, 10 -OR2, -SRz2,
-NR2R3, - @601B2H orCc(Q) &RAR3, 15 -NR3 C (0) Rz , -C (0) OR2 , -S(OR,
-S(0)2R2, -S(0O 2NR2R3, and -NR3S(O 2R2; 20 R2, at each occurrence, is

i ndependently selected from phenyl substituted with 0-3 R42; napht hyl
substi t ut ed1WietRa@i3e42; RSCYEHORFORYE BaRsHI tUlEEn¥Et Bo OF Srivdd; Fudda

cycl obuEL;yI substituted wi_th 0-3 R4%; f%}é%lllqge.nty substituted with 0-3 R41;

heterocyclic ring o
rnn
;’ﬁ/&N“{.
X
n

o

wherein:

X is a bond, -CHz-, -0O-, -S-, -S(=0)-, -S(=0)3-,

-NR10-, -CHyCH;-, -OCH;-, -SCH;-, -CH30-, -CH3S-,
10 -CHpNR10-, -NR10CH;-, -NHC(=0)-, or -C(=O)NH-; and

n is 1 or 2;

R7, R8, and R?, at each occurrence, are independently
15 selected from
H, halo, -CF3, -OCF3, -OH, -CN, -NO;, -NR46R47,
Ci1-g alkyl, Cy_g alkenyl, Cp_g alkynyl, Ci-4 haloalkyl,
Cqi-g alkoxy, (Ci-4 haloalkyl)oxy,
Ci-4 alkyl substituted with 0-2 R11,

20 C3_10 carbocyclic residue substituted with 0-3 R33,

aryl substituted with 0-5 R33,
5-10 membered heterocyclic ring system containing from
1-4 heteroatoms selected from the group

consisting of N, O, and S substituted with 0-3
25 R31;

OR12, gsr12, NR12R13, C(0)H, C(O)R12, C(O)NR12R13,
NR14C (0)R12, C(0)OR12, oC(0)R2, 0C(0)OR12,
CH(=NR14)NR12R13, NHC(=NR!4)NR12R13, S$(0O)R12, 35(0),R12,

30 S(0)NR12R13, 5(0),NR12R13, NR145(0)R12, NR145(0),R12,
NR12¢C (0)R15, NR12C(0)OR15, NR125(0),R1%, and

NR12C (O)NHR1S;
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cycl ohexyl substituted with 0-3 R41l; pyridyl substituted with 0-3 R41;

i ndol yl substituted with 0-3 R41l; 30 indolinyl substituted with 0-3 R41;
benzi m dawologlosaabstituted with 0-3 R41l; benzotriazolyl saratSot/udsed with
0-3 R41; benzot hi enyl substituted with 0-3 R41l; benzofuranyl substituted
with 0-3 R4 35 phthalimd-1-yl substituted W|th 0-3 R41; -188 WO

02/ 059127 /BSOEFA@Q‘?ﬂd FRe@nt2- §1-&dspil utGedawrLkenyl, faa-a

2, 3-di hydro- | Hingemnd- Vlansust j tatreskyi th 0-3 R41l; indazolyl substituted
with 0-3 R41: t et rahydr oqui nollnyl substituted with 0-3 R41; and 5

tetrahydro-isoquinolinyl substituted with 0-3 R4l; R3, at each occurrence,

i's mdepen%&mt Ly gg?ggggg Hg{p H nethyl, and et hyI 10 Rda is Hor C1 4
alkyl; R4b is H, alternative Réa and R4b are taken t oget her to form =0;

15 R5 i3 H or CH.4baleyl —CFre T%NH dFOzol 4 aI kyl; 20 alternatively, R5 and

R6 are taken togethe f ]Mglﬂ ri 0
wherein: Xis - ZQ 51}% L Oép-ssfi&kéﬁgl n s el g4 BaSBé{g‘&af each

occurrence, are |ndeﬁende@lkqusﬁenbedyctloﬂikylF CI rrethyl et hyl ,

met hoxy, - CF3, C%nfk é%%%%cycllc residue substituted with 0-3 R33,

aryl substituted with 0-5 R33,
10 5-10 membered heterocyclic ring system containing from
1-4 heterocatoms selected from the group
consisting of N, O, and S substituted with 0-3
R31.

15 OR12, sr12, NR12R13, C(0O)H, C(0O)R12, C(O)NR12R13,
NR14C(0)R12, C(0)OR12, 0OC(0)R12, oOC(0)OR1Z,
CH(=NR14)NR12R13, NHC (=NR14)NR12R13, 5(0)R1Z2,
S(0)oR12, S(O)NR12R13, 5(0),NR12R13, NR145(0)R1Z2,
and NR145(0),R12;

20
R12, at each occurrence, is independently selected from
Ci1-4 alkyl,
Cy-4 alkenyl,
Cy_4 alkynyl,
25 C3.g cycloalkyl,
aryl substituted with 0-5 R33; 7
C3-10 carbocyclic residue substituted with 0-3 R33, and
5-10 membered heterocyclic ring system containing from
1-4 heteroatoms selected from the group
30 consisting of N, O, and S substituted with 0-3
R31;
R13, at each occurrence, is independently selected from
H, Ci-4 alkyl, Cy_4 alkenyl, and Cjy-4 alkynyl;
35
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30 R41, at each occurrence, is independently selected from H F, d, Br,
OH, CF3, N02, CN, =0, nethyl, ethyl, propyl, butyl, nethoxy, and ethoxy;
-189 WO O0wb0BO3INZ7 PCT/ USO1/ 49374 R42, at each occurrenceparasSongspendent |y
selected fromH F, d, Br, OH CF3, S02R45, SR45, NRA6R47, OR48, NO2, CN,
=0, methyl, _ethyl, ropyl %utyl fethoxy, and 5 ethoxy; R45 is mnet hyI

et hyl , proBQIteIBPtBHF}V RA%, ang % cH O R 3 @7 itfefemfdRgsekel ect ed

fromH 10 net BYhg %b'ﬂﬂ)na@ﬂ.ap)éhbs@ﬂ@uEBHYLmt84-7-0 -abreaghroecuyrence, is
i ndependent |y selected from met hyl, ethyl, n-propyl, i-propyl, n-butyl,

i -butyl, -C(=O)NH(nethyl), -C(=O NH(ethyl), 15 -S02(net hyI ), - SOZ(et hyl ),
- S02( phenyk)4, aae@ﬂa@émﬁmc&( =3 A ddyéndentvQE18E YA ) from H
-C(=0 é{__gt hyl ), R48 at each occurrence, is independently

0
sel ected from chlrrét Liet hyI n-propyl, i-propyl, - C(=O) NH(nethyl),
-C(=0) NH(et hyl ), - O)O(mi‘thyl) o(=0 Qethyl), -C(=0) (nethyl),
-C(= O)(ethyl%n, and - C(=0)H. 25 13 A conpound of Claim 11l wherein: Rl is
sel ected fRiMm 2t GegBCPeOyyEertor ks phedspgndent rpyalyeryd from

4-b henyl 36620 h |
((CHrZ;)CTé( 20y (4- by ﬁgxyﬁgwé)ny@{%)éézIEIH WrPRENY|dethyl, ethyl, and

- (CH2) 3C(=0) ( 4- (3, 4- girehldr o- phenyl ) phenyl ),
- (CH2)3£( =0) ( 3- et hyl - 4-f1 uor o- phenyl ),
- (CH2) 3C( =0%g 2, 3-di net hoxy- phenyl), 35 -(CH2)3C(=0) (phenyl),
R

, at each occurrence, is independently selected from
H, OH, halo, CN, NO,, CF3, SO5R45, NR46R47,
Ci1-3 alkyl, Cp-3 alkenyl, Cy-3 alkynyl, C3-5 cycloalkyl,
C1-3 haloalkyl, Cq-3 haloalkyl-oxy-, Ci-3
15 alkyloxy-, Cq1-3 alkylthio-, Cj-3 alkyl-C(=0)-, and
C1-3 alkyl-C(=0)NH-;

R4l, at each occurrence, is independently selected from
H, CF3, halo, OH, COzH, SO3R4%>, NR46R47, NO,, CN, =0,
20 C;_g alkenyl, Cs.g alkynyl, Cj-4 alkoxy, Ci-z4 haloalkyl
C1-4 alkyl substituted with 0-1 R43,
aryl substituted with 0-3 R%2, and

5-10 membered heterocyclic ring system containing from

1-4 heteroatoms selected from the group

25 consisting of N, O, and S substituted with 0-3
R44,’
R42, at each occurrence, is independently selected from

H, CF3, halo, OH, COyH, SO;R45, SR45, NR46R47, OR48,
30 NO;, CN, CH(=NH)NH;, NHC (=NH)NH,,
Cy_-g alkenyl, Ci-g alkynyl, Ci-4 alkoxy, Ci-4 haloalkyl,
C3-6 cycloalkyl,
Ci-4 alkyl substituted with 0-1 R43,
aryl substituted with 0-3 R44, and

-186-



- (CH2) 3C(=0) (4-chl oro-phenyl ), -190 WO 02/059127 PCT/ US01/ 49374

-(CH2) 3C(=0) ( 3- net hyl - phenyl ), -(CH2)3C(=0)(4-t-butyl-phenyl), - (CH2) 3C
(=0 (3, 4woiokiosaaeDd- phenyl ), - (CH2)3C(=0) (2- et hoxy- 5-f | uecaryshemslzy , 5
-(CH2)3C(=0) (4-fluoro-I-naphthyl), -(CH2)3C C»(benzyl),

OB St o (B RS FehprErtl et 8Ebe Rk Db B PVt gy capERining B P o

(OH (2, 3 -dine tho>1y4phen§eh:)>a1:oms( @HZ)&BS(E&- Elroar chphgmplp,

CHR) 35( 4- f | henyl af
ECH2§ 3582(3 I uor o 5 éﬁé?)tlng’c%é %ﬁfif Lo oG Eﬂ)éfa%i with 0-3

-(CH2) 30( 4-fl uoro-phaA¥t), - (CH2)30( phenyl ), -(CH2)30(3-pyridyl), 20
-(CH2) 3)(4-pyridyl), -(CH2)30(2-NH2-phenyl), -(CH2)30(2-NH2-5-F-phenyl),
- (CH2) 30( 2- NH2- 4- F- phenyl ), - (CH2)30(2- NH2- 3- F- phenyl) , 25

- (CH2) 30( 2RAFH2: 4- lephenyb)alky-l(@HZ}ISQ(LZsNbIBtdtQEle[ihwmyh) 0-3 R44;

-(CH2) 30( 2- NH2- 4- Br - phenyl ), - (CH2) 30(2- NHC( =0) Me- 4- F- phenyl ),
- (CH2) 30( 2- NHC( =0) Me- phenyl ), 30 -(CH2) 3NH( 4-fl uoro-phenyl),
- (CH2) 3N( mrEhyl af dedtuodbOcptedryde, is independently selected from H,

halo, -OH, NR46R47, CO,H, SOR4>, -CF3, -OCF3, -CN, -
10 NO3, Ci1-4 alkyl, and Ci-4 alkoxy;

R45 is C1-4 alkyl;

R46, at each occurrence, is independently selected from H

15 and Ci-4 alkyl;

R47, at each occurrence, is independently selected from H,
C1-4 alkyl, -C(=O)NH(C1-4 alkyl), -S03(Ci1-4 alkyl),
-S05 (phenyl), -C(=0)0(Ci-4 alkyl), -C(=0)( Ci1-4 alkyl),
20 and -C(=0)H; and

, at each occurrence, is independently selected from H,
Ci-4 alkyl, -C(=0)NH(Ci-4 alkyl), -C(=0)0(C1-4 alkyl),
-C(=0)( C1-4 alkyl), and -C(=0)H;

25

provided when R> is H or Ci-4 alkyl; and R® is H or Ci-g4

alkyl; then Rl is not Cj-¢ alkyl.

12. A compound of Claim 11 wherein:
30
Rl is selected from
ethyl substituted with Z,
propyl substituted with Z,
butyl substituted with Z,
35 propenyl substituted with Z,
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-(CH2) 3C02(ethyl), -(CH2)3C(=0)N(nethyl)(nmethoxy),

- (CH2) 3C(=0) NH( 4-f | uor o- phenyl ), -191 WD 02/ 059127 PCT/ US01/ 49374

- ( CH2) 2NHEO=@psqiphenyl ), - (CH2) 2NMeC (=0 (phenyl), PCT/US01/49374

- (CH2) 2NHC( =O) ( 2-f | uor o- phenyl ), - (CH2) 2NMeC(=0) ( 2-fl uor o- phenyl), 5 -

(CH2) 2NHC (=
- (CH2) 2NHC( =0)

- (CH2) 2NMeC( =0) (4-f | uor o- phenyl ),

0. (4 - f I - phenyl ),
% ?&E?&Vﬁ 50 %gﬁﬁg‘ﬁégﬁl}“’)lth( ér2) 2NMeC( =0) ( 2, 4- di f | uor o- phenyl ),

- (CH2) 3(3-i ndol )élthfgllgub(s@ilzha(ea- wethyR23-indolyl), -(CH2)3(1-indolyl),

- (CH2) 3( 1-i ndol i nyl)

1-benzi m dazol yl),

-(CH2) 3
S (CH2) 3(1H 1, 2, Qreéwéoﬁpgéﬁé%mgﬂﬁ pithsR
-(CH2) 3(1H-1, 2, Bybenzatibkazehréayich reCH2) 2(1H 1, 2, 3- benzotri azol -1-yl),
-(CH2) 2(1H 1, 2, 3-benzotriazol -2-yl), -gg%%)?(3,4

di hydr

1( 2H) - q@rABENNY| pubstitghey wat

angl | yor o- phenyl) , 20

- (O2) 200-0) N Lior 0xhepy e CHREHRLS; [ ol 1)

- CH2CH2( 1- pht hal T m

CH2) 4C( =O) ' N( et hyl ) (et hoxy),

-(CH2)4C02(ethyl), 25 -(CH2)4C(=0) (phenyl), -(CH2)4(cycl ohexyl),
- (CH2) 3CH(pheBykr2ecte@HZEBRCH-C( phenyl ) 2, - CGH2CH2CH=CMe (4 - F-phenyl)

10

15

20

25

30

35

-CH (OH) R2,
-OR2 ,

-GR2 ,
~NR2R3 ,
-C(0O)RZ2,

~-C (O)NR2R3,
-NR3C (0) RZ,
-C(O)0ORZ,
-S(0)RZ?,
-5(0) 2RZ,
-5 (0) 2NR2R3, and -NR3S(0)R?;

R2, at each occurrence, is independently selected from

phenyl substituted with 0-3 R42;
naphthyl substituted with 0-3 R%42;
cyclopropyl substituted with 0-3 R41;
cyclobutyl substituted with 0-3 R41;
cyclopentyl substituted with 0-3 R41;
cyclohexyl substituted with 0-3 R4%L;
pyridyl substituted with 0-3 R41;
indolyl substituted with 0-3 R41;
indolinyl substituted with 0-3 R41;
benzimidazolyl substituted with 0-3 R41;
benzotriazolyl substituted with 0-3 R4%1;
benzothienyl substituted with 0-3 R41;
benzofuranyl substituted with 0-3 R41;
phthalimid-1-yl substituted with 0-3 R41;
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30 -(CH2) 3CH(4-fl uoro-phenyl)2, -CH2CH2CH=C(4-f | uoro-phenyl) 2,

-(CH2) 2(2, 3-di hydro-1 Hinden-2-yl), -(CH2)3C(=0) (2-NH2-phenyl),

- (CH2) 3C(wO0)0e@sNR2- 5- F- phenyl ), -192 WD 02/ 059127 PCT/ USOPCAa%04/49374
- (CH2) 3C(=0) (2- NH2- 4- F- phenyl ), -(CH2)3C(=0)(2-NH2-3-F-phenyl),

CH2) 3C( =0) ( 2- NH2- 4- C1- 3¢( =0, ( 2, NH2- 4- O+ pheny| 5
ECH2§ 3g(( oggz NRSeR- ér h‘%‘%tltut%gj%ﬁcl(lﬁ %’g&a?ol 3- yl)p aak
- (CH2) 3(5- F- 1H iondaagh: ysl—)m inGCeH2p3§/1- Bubdtiirdazal w3tH b-3 RrR4L;

2)3(6 Cl- 1H- i ndazo -3-y 10 - (CH2) 3(6- Br-% |ndazol 3-yl), - (CH2)

0) (2 NHN@a-ZSHéfﬁyIS)‘bStltPGﬁQ) ¥ithp@nZofhien-3-yl),

2)3(6 F 1H icrd@ahlarbhu i nol CHON 36kt FukBdolikny o3 r2D; ang
3(6-F-2, 3-di hydro-| |no--y)

(CH
C
( CH
CH2)
ECHZ) 5-F- 2, 3£@twya@wdrpﬁlns@ax@|1nplymyl supglpFacedrwifgh Aadl R4yl ),
- (CH2) 3(5- F- 1H-i ndol -3-yl ), - (CH2)3(5-F-1Hindol -3-yl), 20
(CI—|2)3(9H-gur|n9yI) -(CH2) 3(7Hpurin-7-yl),
- (CH2) 3( 6- R21HRENEAgh| ogoyryence i) 3udepypdenkbg2relecreghéngm)
- (CH2) 3C(=0) (2- NHC( m:Me14- Brigheryh),; 25 - (CH2) 3C (=0
(2- NHC( =O) Me- phenyl) - (CH2) 3C( =0 (2 NHCO2Et - 4- F- phenyl ),
- (CH2) 3C( =0) ( 2- NHC( =0) NHEt - 4- F- phenyl ),

10 R42 is H or Cy_4 alkyl;

R4b is H;

alternatively, R%2 and R4P are taken together to form =0;
15

R®> is H or Ci_4 alkyl;
R® is H or Ci_4 alkyl;

20 alternatively, R> and R® are taken together to form a fused

heterocyclic ring of formula:
.
F%Nl'{
o,
n

wherein:
X is -CHz-, -0-, or -S-; and
25 n is 1;

R7, R8, and R?, at each occurrence, are independently
selected from H, F, Cl, methyl, ethyl, methoxy, -CFs3,
and -OCFj;

30

R4l, at each occurrence, is independently selected from
H, F, Cl1, Br, OH, CF3, NO3, CN, =0, methyl, ethyl,

propyl, butyl, methoxy, and ethoxy;
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- (CH2) 3C(=0) ( 2- NHCHO- 4- F- phenyl ), - (CH2) 3C (=O (2-0OH 4-F-phenyl), 30
- (CH2) 3C(=0) (2- MeS- 4- F- phenyl ), -(CH2)3C(=0) (2- NHSO2Me- 4- F- phenyl ), -
(CH2) 2C wbbp/ogazihe, - (CH2) 2C (Me) CH (OH) (4-F-phenyl) P2T/US01/49374
-(CH2) 2C( Me) CH( OH) (4- C1- phenyl )2, -193 WD 02/059127 PCT/ US01/ 49374
-(CH2) 2C(Me) C(=0) (4- F- phenyl ), -(CH2)2C(Me) C(=0) (2- MO 4- F- phenyl ),
-(CH2) 2C( Me) C(=0) ( 3- Me-4- F-phenyl ), -(CH2)2C(Me) C(=0) (2- Me-phenyl), 5
(CHZ)ZCXN@%QX:£§DQQBM|ocbhrrEncM O5Nin&pen@eily Nsdll & teandrod0 O N N

D D N; and Rda is H is H__15 altefnatively, Rda and b are taken
together to for =8 CRS P§ ' HOBme LRy | SQ?%g é% 4é 4§ 3% 'REOs H,

met hyl, ethyl, piopyb, fethyty! ethdd, abtr@,watlmbcm Rﬁe@h@x% aha t aken

together to forma fused
5 ethoxy;

R45 is methyl, ethyl, propyl, or butyl;

R46, at each occurrence, is independently selected from H,

10 methyl, ethyl, propyl, and butyl;

R47, at each occurrence, is independently selected from
H, methyl, ethyl, n-propyl, i-propyl, n-butyl,
i-butyl, ~C(=0)NH(methyl), -C(=0)NH(ethyl),
15 -805 (methyl), -S03(ethyl), -SO;(phenyl),
-C(=0)0(methyl),-C(=0)0(ethyl), -C(=0) (methyl),
-C(=0) (ethyl), and -C(=0)H;

R48, at each occurrence, is independently selected from

20 H, methyl, ethyl, n-propyl, i-propyl, -
C(=0O)NH (methyl), -C(=0O)NH(ethyl), -C(=0)0O(methyl), -
C(=0)0(ethyl), -C(=0) (methyl), -C(=0) (ethyl), and -
C(=0)H.

25 13. A compound of Claim 11 wherein:

Rl is selected from
- (CH3)3C(=0) (4-fluoro-phenyl),
-(CH3)3C(=0) (4-bromo-phenyl),
30 . ={CH3)3C({=0) (4-methyl-phenyl),
- (CH3)3C(=0) (4-methoxy-phenyl),
- (CH2)3C(=0) {(4-(3,4-dichloro-phenyl)phenyl),
-(CH2)3C(=0) (3-methyl-4-fluoro-phenyl),
- (CH2)3C(=0) (2, 3-dimethoxy-phenyl),
35 - (CH2)3C(=0) (phenyl),
- {CH3)3C(=0) (4-chloro-phenyl),
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heterocyclic ring of formula: NN X t_~ wherein: 25 Xis -CH2-, -0-, or

-S-; and -194 WO 02/ 059127 PCT/ US01/49374 n is 1; R7, R8, and R9, at each

occurrenowp(am&nnndependentIy sel ected from5 hydrogen, fpricomarso)/4sm or o,
brono, cyano, nethyl, ethyl, propyl, isopropyl, butyl, t-butyl, nitro,

trifluoroneth eth Q oxy, trifluoromethoxy, phenyl,
belnzy:J 10 HC{L%Z@QAE%JP g“y”l‘&s%%ﬁ@?*g prlopy:JC( =0) -, o PREY

i 80|olr3 opy: g(( 8;emmbut%@(4@ﬁmw&e@%hm&@(@) ,g)# : Sﬁclbu(:(t yIO)C(N;C» -

tertbut en = , et = -,

pr opy| c{ =0) NH “ff&zg 3Cs()é[9r dﬁy|4c€ié§emﬂl% %’8&%’% (=0 Nl)fl- i sobut yl C(=0) NH-,
sechutyl C(=0) Ntn,) 3@r (Hoyt (|-Gt ohg5 - rzh@wlocgﬁ@h ),, methylam no-,

et hyl am no-, r%P am no-, isopropylam no n- am no-, isobutylam no-,
secbut yt ani no- (CHDGCH&R) YdrfilanrRol ~eRemva ﬁlno- provi ded that two of
substituents RQH13%C @pd (Renz9n§, i ndependently sel ect ed from hydrogen,
fluoro, chloro, rono, cyano met hyl , ethyl, propyl, isopropyl, butyl,
t-butyl, nltrrﬁCszzﬁl d#epWyndyﬁébhoxy, ethoxy, i sopropoxy, and

trifluorometho _ ar iycal conposition conprising a
pharnaceuticaIé%tﬁécep?BBEe g@g 2 and a therapeutically 30 effective

25

anount of a cofmpundHacEOrdi-fjubaoeplealy1®@,aims 1, 2, 3, 4, 5 6, 7, 8, 9,

or 10,l or a ph&ﬁg% %ﬁt §Ihypy lgy&%able salt thereof.

- (CH3) 3CH(OH) (2, 3-dimethoxy-phenyl),
-(CH3)3S(3-fluoro-phenyl),
- (CHy)3S(4-fluoro-phenyl),
- {(CH3)3S8(=0) (4-fluoro-phenyl),
15 - (CHy) 3S03 (3-fluoro-phenyl),
- (CHy) 3805 (4-fluoro-phenyl),
- (CHy)30(4-fluoro-phenyl),
- (CHz) 30 (phenyl) ,
- (CH2) 30 (3-pyridyl),
20 - (CH2) 30 (4-pyridyl),

- (CH2) 30 (2-NHz-phenyl),

- (CHy)30(2-NH3-5-F-phenyl),

- (CHy)30(2-NHy-4-F-phenvyl),

- (CHy)30(2-NH3-3-F-phenyl),
25 -{CH2)30(2-NHy-4-Cl-phenyl),
- (CHy)30(2-NH3-4-OH-phenyl),
- (CH2)30(
-{CH3)30(2-NHC (=0)Me-4-F-phenyl),
- (CH3) 30(2-NHC (=0)Me-phenyl),
30 - (CHy) 3NH (4-fluoro-phenyl),

2-NH5-4-Br-phenyl),

- (CHy) 3N (methyl) (4-fluoro-phenyl),
- (CH2) 3COz (ethyl),

- (CH3)3C(=0)N{(methyl) (methoxy),
-(CH3y)3C(=0)NH(4~-fluoro-phenyl),
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15. A pharmaceutical conposition conprising a 35 pharnmaceutically
acceptable carrier and a therapeutically effective anount of a conpound
accor di ngwomosa2pf Cainms -195 WO 02/ 059127 PCT/ US01/ 493C4/USb/4931L, or
13, or a pharnaceutically acceptable salt thereof. 16. A nethod for

treating a hu u ing from 5 di sorder associated wth 5HT2C
TRt g

recept or nodul mnistering to a patient in need thereof

a therapeuti caldy, ))eiivect (=09 (@ewytl )of a conpound according to one of
Clainms 1, 2, 3, 4, r a pharnmaceutically acceptable

5.6, 7,.8,..9, or 10,
salt ther eof."ﬁ@@?mﬂ(ﬁ&)ﬁgdf%oéoa'ip#e (If)or treating a human suffering
froma di $OI’%(Cﬁ%@ﬁe@{(.&@)vﬁgt_ifl@ld}%cgjh@ﬁ hor nodul ation wherein the
conmpound is a 5HI2 agonl st. 15 18. A nmethod for treating a human suffering

from a 3 di sord€fHaesdE (#08d AnflhosareRengdépt or nodul ation conpri sing
adm ni stering (9§ R#lcqb)i (R -#8ed hehepl,13, therapeutically effective
; .

amount of a conpdund according to one of Clains 11, 12, or 13, or a
phar maceut i cat (GHAQNECI et dBl, d -salftl uohrer-pbeny19., A nethod of Caim 18 for

treating a hur e%s)lrér rci(@g) (fzrlgmd%fqh%grﬂggkeg%tﬁzci ated with 5HT2A receptor

nmodul ati on wher e conpdund s a goni st. 25 20. A nethod for
treating obest(GHOanPrHisidedyddni nistering to a patient in need thereof a
Lo L e ey A et e mceut  oal |y Jacceptable sait
30 thereof. 21.ctd)nrtihagdbak 1hr,eati ng schi zophrenia conprising
admnistering to a patient _.in need thereof a
-(CHy)3(1l-indolinyl),
- (CHz)3(l-benzimidazolyl),
-(CH3)3(1H-1,2,3-benzotriazol-1-yl),
15 -{(CHy)3(1H-1,2,3-benzotriazol-2-yl),
-(CHy)2(1H-1,2,3-benzotriazol-1-yl),
-(CHy) 2 (1H-1,2,3-benzotriazol-2-yl),
-(CHy)3(3,4 dihydro-1(2H)-quinolinyl),
-(CHy)2C(=0) (4-fluoro-phenyl),
20 -(CHy)2C(=0)NH(4-fluoro-phenyl),
-CH3CH3 (3-indolyl),
~-CH,CH3 (1-phthalimidyl),
- (CH3) 4C(=0)N(methyl) (methoxy),
- (CHp) 4CO2 (ethyl),
25 - (CH2) 4C (=0) (phenyl),
-(CHjy) 4 (cyclohexyl),
- (CH2) 3CH(phenyl) 2,
-CH;CH,CH=C (phenyl) 2,
~-CHpCHoCH=CMe (4-F~-phenyl),
30 -(CHy)3CH(4-fluoro-phenyl) s,
-CH2CH3CH=C (4~fluoro-phenyl)j,
- (CHy)2(2,3-dihydro-1H-inden-2-y1),
- (CH2) 3C(=0) (2-NHz-phenyl),
- (CHz) 3C(=0) (2-NH;-5-F-phenyl),
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therapeutically effective amount of a conpound according to 35 one of
Clains 11, 12, or 13, or a pharnaceutically acceptable salt thereof. -196
WO 02/ 050D 02BML1S01/ 49374 22. A nethod for treating depCassoom374
conprising admni steri ng to a patient in need thereof a therapeutically

o' & phar maceulEa) ) dechbeall 6 BBPF T her cor . S107 T O
- (CH2)3C(=0) (2-NH3-3-F-phenyl),

- (CH2)3C(=0) (2-NH2-4-Cl-phenyl),
- (CH32)3C{(=0) (2-NHy-4-OH-phenyl) ,

5 - (CH2)3C(=0) (2-NHz-4-Br-phenyl),
-(CHy)3(1H-indazol-3-yl),
-(CHy)3 (5-F-1H-indazol-3-y1),
-(CHy)3(7-F-1H-indazol-3-yl),
- (CHz)3(6-Cl-1H-indazol-3-yl),

10 -(CHy)3(6-Br-1H-indazol-3-yl),

- (CH2) 3C(=0) (2-NHMe-phenyl),
-{CH3)3(l-benzothien-3-yl)},
-(CHy)3(6-F-1H-indol-1-y1),
-(CHy)3(5-F-1H-indol-1-v1),

15 -(CHy)3(6-F-2,3-dihydro-1H-indol-1-y1),
-(CHy)3(5-F-2,3-dihydro-1H-indol-1-yl),
-(CHy)3(6-F-1H-indol-3-yl),

-{(CH3)3(5-F-1H-indol-3-y1),
-(CH2)3(5-F-1H-indol-3-yl),
20 - (CH3z)3(9H-purin-9-vy1l),
-(CH3)3 (7H-purin-7-yl),
-(CHy)3(6-F-1H-indazol-3-yl),
-(CHy)3 0) (2-NHSO3Me-4-F-phenyl),
) =0) (2-NHC (=0)Me-4-F-phenyl),
)3

C(=
- (CH2) 3C(
C(=0) (2-NHC (=0)Me~phenyl),
(
(

25 - (CHy
-(CH3)3C(=0) (2-NHCO3Et-4-F-phenyl),
-{(CH3)3C(=0) (2-NHC (=O)NHEt-4-F-phenyl),
- (CH3)3C(=0) {2-NHCHO-4-F-phenyl),

- (CH3)3C(=0) (2-OH-4-F~phenyl),

30 -(CH3)3C(=0) (2-MeS~4-F-phenyl),

- (CH2)3C(=0) (2-NHSO;Me-4-F-phenyl),
- (CHz) 2C (Me) COyMe,

- (CHp) 2C(Me)CH(OH) (4-F-phenyl) 2
-{CHy)32C(Me)CH(OH) (4-Cl-phenyl) 2
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- (CH3) 2C(Me) C(=0) (4-F-phenyl),
-(CHy) 2C(Me)C(=0) (2-MeO-4-F-phenyl) ,
-{CHj3)2C(Me)C(=0) (3-Me-4-F-phenyl),
- (CH3y) 2C(Me) C(=0) (2-Me-phenyl),
5 - (CHy) 2C(Me) C (=0) phenyl,
Q
F
’%ﬂ\va (j:) '
N\O N—O
F
O (0]

CN

, , , and

10

; and
R4a is H;
R4b is H;
15 alternatively, R42 and R4P are taken together to form =0;

R> is H, methyl, ethyl, propyl, or butyl;

Ré is H, methyl, ethyl, propyl, or butyl;

20
alternatively, R> and R® are taken together to form a fused
heterocyclic ring of formula:
arn
}.r’%N‘L,{
o
n
wherein:
25 X is -CH3-, -0-, or -S-; and
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n is 1;

R7, R8, and R?, at each occurrence, are independently
selected from
hydrogen, fluoro, chloro, bromo, cyano, methyl, ethyl,
propyl, isopropyl, butyl, t-butyl, nitro,
trifluoromethyl, methoxy, ethoxy, isopropoxy,
trifluoromethoxy, phenyl, benzyl,

HC (=0) -, methylC(=0)-, ethylC(=0)-, propylC(=0)-,
isopropylC(=0)-, n-butylC(=0)-, isobutylC(=0)-,
secbutylC(=0)-, tertbutylC(=0)-, phenylC(=0)-,

methylC(=0)NH-, ethylC(=0)NH -, propylC(=0)NH-,
isopropylC (=0)NH-, n-butylC(=0)NH-, isobutylC(=0)NH-,
secbutylC(=0)NH-, tertbutylC(=0)NH-, phenylC(=0)NH-,

methylamino-, ethylamino-, propylamino-, isopropylamino-
, n-butylamino-, isobutylamino-, secbutylamino-,

tertbutylamino-, phenylamino-,

provided that two of substituents R7, R8®, and R?, are

independently selected from hydrogen, fluoro, chloro,

bromo, cyano, methyl, ethyl, propyl, isopropyl, butyl,
t-butyl, nitro, trifluoromethyl, methoxy, ethoxy,

isopropoxy, and trifluoromethoxy.

14. A pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a therapeutically
effective amount of a compound according to one of Claims
1, 2, 3, 4, 5, 6, 7, 8, 9, or 10, or a pharmaceutically

acceptable salt thereof.
15. A pharmaceutical composition comprising a

pharmaceutically acceptable carrier and a therapeutically

effective amount of a compound according to one of Claims
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11, 12, or 13, or a pharmaceutically acceptable salt

thereof.

16. A method for treating a human suffering from a
disorder associated with 5HT2C receptor modulation
comprising administering to a patient in need thereof a
therapeutically effective amount of a compound according to
one of Claims 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10, or a

pharmaceutically acceptable salt thereof.

17. A method of Claim 16 for treating a human suffering
from a disorder associated with S5HT2C receptor modulation

wherein the compound is a LHT2C agonist.

18. A method for treating a human suffering from a
disorder associated with 5HT2A receptor modulation
comprising administering to a patient in need thereof a
therapeutically effective amount of a compound according to
one of Claims 11, 12, or 13, or a pharmaceutically

acceptable salt thereof.

19. A method of Claim 18 for treating a human suffering
from a disorder associated with S5HT2A receptor modulation

wherein the compound is a S5HT2A antagonist.

20. A method for treating cbesity comprising administering
to a patient in need thereof a therapeutically effective

amount of a compound according to one of Claims 1, 2, 3, 4,
5, 6, 7, 8, 9, or 10, or a pharmaceutically acceptable salt

thereof.

21. A method for treating schizophrenia comprising
administering to a patient in need thereof a
therapeutically effective amount of a compound according to
one of Claims 11, 12, or 13, or a pharmaceutically

acceptable salt thereof.
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22. A method for treating depression comprising
administering to a patient in need thereof a
therapeutically effective amount of a compound according to
one of Claims 11, 12, or 13, or a pharmaceutically

acceptable salt thereof.

-197-



