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SUBSTI TUTED PYRAZI NOQUI NOXALI NE DERI VATI VES AS SEROTONI N RECEPTOR AGONI
AND ANTAGENI0ZID1ET ELD OF THE | NV esent invent iRGT/US91dPI7eCt ed

novel compounds J represent ed bymmmmwmmmmzor mulas (1) and (l1-a): R R_s
RO~-Ns RO ~-NR/ NR/ NRia | Rda R 6 jil5 Rdb R7 \ NRAb RRn (I)

(I _a) or a pharmaceutically acceptable salt thereof, wherein R, Rd4a, R4b,

R5, R6, R7, %ﬁ? {?&uftnf%¥hﬁéfw @%ﬁ@iAQﬂQEhﬁﬁﬁiWhTiWEs'ﬁgeﬁﬁR@@otha'50

concerned w maceuti cal formulations co i sing these novel conpounds
as active |ngred|ents aRECERE Oks AGONISAS ﬁé@bgﬁg y&§3§ and their
formulations in the treatnent of certain dlsorders The conpounds of this

. nvention are serotonin agonists and antagoni sts_and are useful in the
control or prevention of cent@%@LQE9§%$%§5%¥¥%¥¥Hﬁ§orders i ncl udi ng
obesity, anxietyhed@ﬁ@eﬁﬂumnn¢§weh@@iss eQMeumﬁﬁemianoeéeemommtmmmyal

vdi sorders, ra ng g ot her ondgt'ons issog&ztedd gephalic pain,

soci al phoB?B eSgh g yrﬁlﬁyg Braal Fariyrtas: d LdudR%< Lafdfunction of the
gastrointestinal tract notility. BACKGROUND OF THE | NVENTI ON There exists a
substantial correlation for, the relationship between 5-HT2 receptor

nmodul ation and agvari A di seases and therapigs. dd%e, t hree subtypes
of the 5-HT2 re'-pt f ciMss have been identifidd, 5fHT2M 5-HT2B, and
5-HT2C. Prigdy tatheyeardy 1990's the 5- 5-M{J24l receptors were
referred to a3 i 1C and 20- HT2, respectively 02{ 09127
PCT/USOl/93Z: d_ag FBm or antagonlsn1of re Ror s,

ei t hersel e®Tve oNn el ectively, has Hben atpeb wi th thetreatment
of various cent Ral dervous syst em ( CNS) di sor derg gands possessi ng
affinity for the 5-HI25receptors have been shown have nunerous
physi ol ogi cal and behavi oral effects (Trends in Pharnpacol ogi cal Sciences, 11,
181, 1990). In the rélént past the contribution oféér@?onerglc activity to

the node ofragtpRArRhaBhtdenneysaBtepttBichas1beenevebk, doaupBRhed!
Compounds10t hat j ncrease the_overal |l basal tone of serotonin_in theCNS have

been succeB& uIB4P.d&7el BfedRis Bhi i Rfbpribs il X BRe tassoied S8xRin ve

reupt ake '@Hébhﬁ9&§t§§§Ri¥ Ewgétb@ﬂ@&rh@@r%@%hnﬁhébﬁaéggﬁﬂkan serotonin
present in_the peryesy These breakt hroygh treatnents, however, are

notlSmnthoE?r§PH%téPF§cF mﬁﬁﬂséﬂngPeF?oﬂPH@ aGSUPBHEEE BFaBEFoNe(Leonar d,
J. din. PSMQhédiéMts5éﬁ&Uﬁhé)u53 of988%. hueel ocblhpotnrabaan@mhéiact i on of
t he SSRI s, heﬁ eLfectthe ] tivit tof mher ot s§roto in rec&gtor

subt ypes. ThPE™RORCSBREI ¢ ﬁ8d§F8¥|8ﬁngf°?hser8 ot'o |ﬁ°F§ﬁFFy of 28r ecept ors
nost | i kel yopbaysda efghhiscanventlieni areheegbteriheagopistil andln

addi ti on, 599&%089&98“29 £éeﬂs9f¥§ %H'BﬂeaEBhE£B¥ Lor EeOHHP§6n°Bfthe
serotonin réceptors aswell as a ude of MDROAM Ne
neurotransﬂentea%anarﬁgvgaﬁzeteecepeeréerﬁehevih@lé@nebes1§Me

receptOr25§ﬁ9§ét§eaééb¥e£¥1$HU|Esﬁ&h@&ﬁéorsEH@z@ﬁﬁﬂbﬂﬁélOgléeﬁpaﬁé'b|e
devel opnent of potent therapeutic |igands wth ani nproved side effect

profile. ThEPEURL @#PPEARYT defedradneuppdr PERRE FBP€15+9EFe€FF9E19tFﬁ2
receptor |ygenRdsephadi8uphen, 0&05L§Ea§383ih§ra@hGSgab@ﬁUiﬁtégﬂlﬁél5 HT2
receptors g b enassocl at ed mn e tregtﬁﬁnt of schlgoggren%a
andpsychos %s?fgﬁﬁ%)sfc 2. gys u?@ tRBph EoPBEHEOb8 a8 2 Rbod,
behavi or amdthaityci nogenesis can be affectedby 5-HT2 receptors in the

| i mbi c system and cerebraléﬁ&g REYND> F”%Hﬁei ,@&ISBdulatlon in the
hypot hal anus cani nf | uence appeér@e——rﬁernvreggg ., Sl eep,

sexual behavi or , Thererentstyi aysubntanciabendorel aeiounEorophe?2 5 VvV 10 15
20

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.
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25 WD 02/ 089127 PCT/USO1l/.1937.1 (Hartig, P., et.al., Annals New York
Acadeny of Science, 149, 159). There is al so evidence indicating that 5-HT2
r ecept or swowdiosstie7 hypoactivity, effect feeding in rats, armesbaryz4penil| e
erections (Pyschopharnmacol ogy, 101, 57, 1990). Conpounds exhi biting
selectivity for the 5-HT2B receptor are useful in treating conditions such
as tachygastri aTheypgomsml pry aasegondised ofi thHIEZr imegisind dysnele iditenr der

consti pati gg; e9¥§9%&§' %ﬁoﬁeqs@tl@%rclggﬁgph%@l@l hosée@ae@s%to%qa%@aw @N%he- HT2A

ant agoni st s ave bee wn to be ef tive in the treatnent of
schi zophr ekFaataariteef, VaspPESs FORLradd DR YOAisn &Y SEEFe K CNR),  Neur osci ence

and Behavi g 8brB@YLeWS i §8nd85pob896ki ndside shieR ithe herefy gim
-antipsychotic effects, classical neuroleptic are frequently responsible for

elicitihg AEGERtEXEr ABYFabPER Skous &Pf @eﬁ@ e otso SNy Sdalpgical
di st ur bancgsad EEQ&Q:L@QEEOBHI@&C@%”QT@lehﬂsp(iﬁs%&rﬁlla@@lfdg&wl dr{iamidess D2

v t | t t h
froquently s 8%oci2oli i 1R Ehe mepsinPast EympEoRL dmy Toie
dysk|neS|asetbuSnéegﬂacbcngvﬁtyntbhehe abfiec afy aas iforortf | ine treatnments in
schi zophr emngl;gﬁglregls%%%ddguggr fgk beQR”R%‘ﬂd%o%%ﬂ.%%%%'&"g . %fo%%r ) fd%"or abl e

selectivity p e RoUldr epresent & Dl € I'nprovenen
t reat right ohaEN$ndirseseetbe UVSraPéténSaNuﬁDQESOS @§¢om@n1n4u®13h@52

4,115, 577 clelfid, §3Boe 002385097, IpobasechpLontical enzhater ocycl es

of f or mul a: nis or 1; RLis
vari ous caTb@nS§HQ§PnFGeﬁ?éecﬁhHleﬁ§P§akﬁné@@@?ﬂtpﬁénﬂS§BIH fpgIciion or

chl oro. y in¥0-034059LRé BELHEOLE~83%5tUndn Bale@intNyHD@he# ndledS0

dlscloses pyrldopyrrolo- benzhet erocycles of fornula: RIL where Xis O or
S; Rl is CEYR2RFRyl 8P989cP66P569F°uﬁ§ freptmentms hewgyerq argr ROt or
CF3; asl (MithsutCh2de e€Eet€EBahd- sudferCH2OM delblyicdp e tatont

e g asnat, oo LIER, PRRhOARR e e o o uhY -
aIkyIcarbonyéatbytheamgbhanbsmybalhyt;oaraﬁkyhﬁ GSRESUDMheqredEEuhStItuted
or tri T uoBbeeRStoiPRroFnp AlipES BF° kot Bl PecRetle BebEless, Y5
di scl oses Thusabydrapeeupycampduéétion-qﬁlﬁbﬁabeﬁospﬁﬂpoﬁ@mdéwl@étlves of
fornu@% FQecébE%E@ 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 monocamine 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
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R3 ~ N X Ra R as being 5HT2C agoni sts; wherein X is CR5R6 or carbonyl; R
is Hor alkyl; R is H alkyl, acyl , or aroyl; and Rl, R2, ' 20 R3, and R4
are i ndepr¥odensdty? H, al kyl, al koxy, hal ogen, trifl uoroal RAT/USINEETH

al kyl sul f onam de, al kyl am de, am no, al kyl am no, di al kyl am no,

trifluoroal koxy, acyl, or aroyl. -4 WO 02/ 089127 PCT/ US01/-193p None
of the abo&arsfiareRses efugdest Pmnadnssd\leeséfquiepé‘cﬂﬁﬁmm cickencer esent

i nvention. j7ier q sgai %eeenq%datl%odle%%@fcéﬁ%cﬁ u{%&ﬂa&efsﬂH@
serotonin agoni sts and antagoni sts which are use u in the control or

prevent i on teCepEREFamedAFeULYRPACEHHIWor TS C AL qaINT tie fiteberind

invention gedGla@eepenavel GUFTAGHES méého@rexmfadawgy)l aqul arswei ght,
.useful as seraqtonin agonists and antagoni sts, and provide good in vitro

potency5 16930NVARY OF THE | NVENTI ON One object of the present invention is

to provide novelcomponedadexMittt iage s&@‘dﬂlvas:},agmﬁ Sfe:s cEr—HaJIﬁmgoni sts of
v5- HT2 receptors nor. e Sg’tﬁceffl caII 5 HT.2A and recehotors

phar maceut FESSRT4c &5t ug‘alltns FAHSE GG Jt%négr St 1% i s anot her
obj ect of uzlae:h;ylgesemtal nhemiemmtudlmyowscﬁ@qemvhmnh aair:ztcah:icshavmils

conpri sing Cc I ce rri

ef fective g%%nt g? g g"lscat &?\% o%ft%%e gg%ﬁouglr s%eq:r]g)i%r presen

i nventl®n oweddasledr m@eumms .y acceptable salt or prodrug formthereof. It
I s another obj eelyghal he diRRAM: d W it SHYWAY e B Eihed fy 4] eating

central nervous system disorders including obesity, anxiety, depression, 25
psychosi s, t@@hltZ@BﬁF‘@ﬁltaOfslscféﬁ repigal agpdGtabr denrassiote A ot her

condi ti ons p3g3aG_LEd KWk GERN UG R iRNcR0Gnd HYMR idTaladviews,
gastroint est| nal_ di sar ders such gﬁgﬁ/sf ung}tl on..of, the gastrointestinal

tract motiHbry 2ComdPPSiing AFHS d&ial HEhRQE 30
t r eat npmt eftfleertapeuuaealllcsalefnfeeﬁfdl\e@tammte (ifreaiudra:a@t r@poafs iidle
conpounds %f thg s%nt i nyent i n_or L mac %aé ICy ace table salt or
prodrug forftt Feredt 0k AE WSe & 8515’ Re SrESeft iSE @ Sh provi des a
met hod for nbm&@blndg»cmbea msammbemesdepl’réweom:onmowda oseredily. 35 These
and ot her i , \ﬁlghgt}_ lt\/\gg a ;EB% éc_t t:f II%V\A“;& detail ed
Gocer! o oRPRREE gAML, RSB SRRAy P R
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.S8. Patent Numbers 3,914,421; 4,013,652; 4,115,577;
4,183,936; and 4,238,607 disclose pyridopyrrolobenz-

heterocycles of formula:

R1

[ \
X N
o,
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.



achieved by the inventors' discovery that conpounds of Fornmula (1): R~ RO ~
NRg/ NRda R7\ 6 NRab R R (I) 5 or pharmaceutically acceptable salt or
prodrug fWOAP0IMEr eof, wherein RL, Rd4a, R4b, R5, R6, R7, RET/H+R34are
defined below, are effective agonists or antagonists of 5HT2 receptors. 10
DETAI LED DESCRI PTI ON OF THE EMBODI MENTS Thus, in_a first enbodi ment, the
present inventiBnSprBaraes Nupbes| 4c8d8e088 64SFEPFESaPYFIAORYTrIQIR-RB N 4a
R~ R RS R BehSnbltdrBEya185eh@0E80/BN 40" @ pharnaceutical ly acceptable salt
formthereof, whereini: RL is selected from20 H C (=0) Rz, C( =0) OR2 ,
Cl g alkyl, C2_g al kenyl, 25 C2_g alwfnyl, _ §B_~ cycloal kyl, Cl1_6 alkyl
substituted with Z, C2_6 al kenyl subgtidujegfwith Z, -6 WO 02/ 0i 9127

-PCT/ US01/ ~937~ C2_6 al kynyl substi s ithyZ, C3_6 cycloal kyl substituted
with Z aryl substituted with Z,
containing at 5 | east one heteroatdm smgletted fromthe group consisting of
*N, O and S, said heterocyclic rinﬁegybten1substituted with Z; ClL 3 alkyl
substituted with Y, C2_3 alkenyl subStituted with Y, 10 C2_3 al kynyl

substituted. with, Y, Cl 6 alkylL,substitut ith 0-2.R2 6 a)okeny
subst i t ut e§RGFERX0LS ?rcgi6kal ks;’lnéﬁr“lsﬁteﬁlg(lyi t@tregyv%ltoﬁré)-%zfm% aryi h,
substi taut eduy tbc@; 2 2, Bd Hp &r 6Cchenhaid@d(Alet £ oay]4,c FANECHYSt,em

containing at |east one heteroatom sel ected fromthe group consisting of N,
O, and S, S&i d“Het¥2ocyclic ring systemsubstituted with 0-2 R2;

European Patent Application EP 473,550 Al discloses

indolonaphthyridines of formula:

Ty Y
10 wherein X and Y are H or a simple ring, Rl, 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-lH-pyrazino(l,2-A-quinoxalin-5(6H)one

derivatives of formula:

Re R
as being 5HT2C agonists; wherein X is CR5R6 or carbonyl; R
is H or alkyl; R’ is H, alkyl, acyl , or 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.



20 Y is selected fromC3_6 cycloal kyl substituted wwth Z, aryl substituted
wth Z, 5-6 nenbered heterocyclic ring system containing at | east one

het er oat INPIOEIREd fromthe group 25 consisting of N, O RAMRIMHEH}Hd

het erocyclic ring systenlsubstituted with zZ; C3_6 cycloalkyl substituted

with -(CL_3 alk Z, ar bstituted with - Ci al k and

menber ed hetero 8F|8fr|£6 OVEN ESRTENETy éyfﬁﬁﬁﬁ' é?ﬁhtom
sel ect ed f pohipbladgr ofp thenprakicnt th&nd$onand S sald heterocycllc ring
systen1substitu§ d W th - C1 3 agﬁg Z is selected fr

(OH) R2, -C(ethyPEREIFERG)RS GREEY BHFYsEOrReT RS aﬁfﬁlsm ,
-NR2R3. - C@®) EE;roEonG)hO)abiE@):s- NR@C@@)tlaaom@(t@) ORd.ch @2 WdefulR2 in - CH (
-=NR4 ) NR2 : N ) ( 2NR2R3, and
-NR3S(O) 2 ;elg%ﬂﬁrOTcgr E%Lg?%ﬁﬁpgnggocﬁﬁtr geg%h #tlyggﬁlgkted from
hal o, Cl_3dhsbodekygl., &% $uahkytheC®r¢S@MKenwWen@@0®2d4sﬂﬂq¢mﬂ no@@ 16

vcycl oal kyl b tg h ocycl r due

subst tut ed P s R T B B e A e & tem

cont ai ni ngSF—‘F—’Q#PESnlagoﬁéﬁéﬁoépérr@né}élgééltlé&Sfrr Gk P& oyiEeep 9essiisk i ng of N,
O and S sybstbt phednwith 0-3 RALl; R3, at each occurrence, is independently
selected from30 H Cl1 4 alkyl, C2 4 al kenyl C2 4 al kynyl, and Cl1_4

al koxytQ al ternatively, R2 a ON, 6-menber ed ring
optional | y subsbheubbdewit bf- GheObredeR4) invdntidn isWR0RrQ9IE27

novel compounds which are useful as agonists or antagonists
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



PCT/ USOL/ - 193p R4, at each occurrence, is independently selected fromH and
Cl 4 alkyl; R4a is Hor Cl1L 4 alkyl; 5 Rdb is H alternatively) Rd4a and R4b
are takerWP®3@satr to form=0 or =S; 10 R5 is H or Cl_4 alBGIVysoRa9374 H or
Cl 4 alkyl; 15 alternatively, R5 and R6 are taken together to forma fused
heterocycllc rlng of formula: ('' ~ ~''J n wherein; X |s a bond,
-CH2-) - O pchdeyedspyofhe igyemftprs’ 26‘15Nﬂ"@ry téﬁicﬂ?mpwedﬁz - SCH2- ,

- CH20-, - CE3®mu1aCH2NR10-, -NR1OCH2-, -NHC (=O) -, or -C (=0 NH- and nis
1 or 2; 25 R7 and R9, at each occurrence, are independently sel ected from
H halo, -CF3, -OCF3, -OH -CN_ -NOZ, ~NR4 47, RC1 g al kyl, C2_8 al kenyl,
C2_8 al kynyl, Cl1_4 haloal kyl, C1L 8 aﬂkoxyrﬁfL 4 haloalkyl)oxy 30 C3-10
-cYcl oal kyl substituted with 0- 2 33, Cl_4nal kyl substituted with 0-2 R11
C3-to carbocyclic residue substitufd 'th -3,R33, aryl substituted with
0-5 R33, _g WD 02/0S9127 PCT/ USOll t 987. 1 Rf0 menbered heterocyclic ring
system containing from1-4 het erR/4t oM sdﬂec @l fromthe group consisting
of N, 0, and S substituted with 0-3 R¥l 5,0RL2, SR12, NRL2R13, C(OH,
C(OR12, C(O NR12R13~ NR14C(O R12, 2, OC(O)R12 OC( O 0R12,

(I)
5 or pharmaceutically acceptable salt or prodrug forms
thereof, wherein R, R4a, R4b, 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):

R
R? N’
R2 L;g?
R4a
R’ N Rb
R® RS
15 (I)
or a stereoisomer or a pharmaceutically acceptable salt

form thereof, wherein:

R! is selected from

20 H,
C(=0)R2,
C(=0)OR2,
Ci1-g alkyl,
Cy-g alkenyl,

25 Co-g alkynyl,
C3-7 cycloalkyl,
Ci1-6 alkyl substituted with Z,
Cz-6 alkenyl substituted with Z,

-6-



CH ( =NR14 ) NR12R13 , NHC ( =NR14 ) NR12R13, S( O) R12, S( O) 2R12 S
(O NR12R13 ~ S (O 2NR12R13, ( NR14S (O R12, NR14S (O 2R12, 10 NR12C (O
R15, NRL2ZOWZPSORL5, NR12S (0) 2R15, and NR12C ( O ) NHRLIZPERBUSK/H8BHect ed
fromH halo, -CF3, -OCF3) -OH, -CN, -N02, 15 C1_8 al kyl, C2_8 al kenyl,
C2_8 al kynyl, Cl1_4 haloal kyl, Cl 8, al koxy, , (Cl 4 hal oal kyl )oxy, C3-10

cYcl oal kyl ~ subst Feus L i (sePsbuead WitRyF  substituted with 0-2 R11,

C2_4 al kenyl subggl%Qgqugjﬁyiyghgg@it&ggézhfkgu%ynyl substituted with 0-1
R11, C3-10 carbocyclic residue substituted with 0-3 R33, aryl substituted
with 0-5 R33, 5-20yhesbbstdthéesy wdydl iZc ring system containing from1-4

het eroat oms sel egtgdnbhBEkbhe NALaWB 310N Hy @%SQ%nNcoQi’taQQq'g? at
.substituted with 0-3 R31 ORL2. SRIZ2, "NRiZRI3, C(OH, C(O R12, C{O NR12R13,
NR14C( Q R12, C(0) OR12e2a8t( OpR1Eeterrerom 5eleg ted  LNRIY FRRL IROIP

NHC( =NRL4) NR12R13, St6hB1ariS60b2RI2, 0, S0S) NRL2RIZ hetOroNgE3RE3in
"NR14S(0) R12, NR14S(O) 2R12, N 20.%0% 5&5,_ %llez:C(O) ORL5, NR12S (O 2R15,
and NR12C ( O} NHRLBYStSH BUESTILULEE-Wadr dom H, -10 WD 02/ 059127

PCTI US01/ ~937~ Ct14; ad Myl sltsétfeiiesd weithOr2 Rl 0OA, C2_4 al kenyl
substituted with _0-2 R 0A, Czr%?dhal,k%ln‘%% su,bsﬁituted with 0-1 RIOA, and C1_4
al koxy; 5 RLOA i S2seddsty Sy kR®AER &3 6 carbocyclic residue

substitgit ed withcQ-3 RAdmphenvbs sibstéd UpBch W ih 0-3 R33, and 10 5-6
menbered heterocyclic ring systemcontaining 1, 2, or 3 heteroatons
sel ected from t h€1gr algorsilsstiytodd Nwith &l B, substituted with 0-2

Ra4; 15 Ri1 is sglectgq fr9M ubstituted with 0-2 R2,

Cy-¢ alkynyl substituted with 0-2 R2,
aryl substituted with 0-2 R2, and

15 5-6 membered heterocyclic ring system containing at
least one heteroatom selected from the group
consisting of N, O, and S, said heterocyclic ring

system substituted with 0-2 RZ;

20 Y is selected from
C3-g cycloalkyl substituted with Z,
aryl substituted with 2Z,
5-6 membered heterocyclic ring system containing at
least one heterocatom selected from the group
25 consisting of N, O, and S, said heterocyclic ring
system substituted with Z;
C3-g cycloalkyl substituted with -(Ci-3 alkyl)-Z,
aryl substituted with -(Cj-3 alkyl)-Z, and
5-6 membered heterocyclic ring system containing at
30 least one heteroatom selected from the group
consisting of N, O, and S, said heterocyclic ring
system substituted with -(C;-3 alkyl)-Z;

7Z is selected from H,
35 ~CH(OH)R2,
-C(ethylenedioxy)RZ?,



H, halo, -CF3 , -CN, -N02 , C1_8 alkyl, C2_8 alkenyl, C2_8 alkynyl, Cl_4
hal oal kyl, Cl1_8 al koxy, C3_10 cycloal kyl, C3_10 carbocyclic residue
subst it utwe o2os9120- 3 R33, 20 aryl substituted with 0-5 R33CHBulQ/4pEmber ed
het erocyclic ring systemcontaining from 1-4 heteroatons selected fromthe
group consisting of NNb O and S substituted wth 0-3 R31; 25 OR12, SR12,
NR12R13, C(OH, -(C(K%)Rlz C(O NR12R13~ NR14C (O R12, C (O ORrR12, OC(O)
R12, OC (O OR12,..GH(=NR14) NR12R13) NHC( NR14)NR12R13 S(0)R12, S(O) 2R12~
S(C»NR12R13) S(Cf%NRlZRlB NR14S( O R12, NR14S(0)2R12~ 30 NR12C (O R15,
NR12C (O OR15, -NRERS, (O 2R15, and NR12C (0) NHR15; R12, at each
occurrence, is indepepdently selected fromCl_4 al kyl substituted with 0-1
‘R 2a 35 C2_4 al kKé&nl R'substltuted with 0-1 R 2a -11 WO 02/ 059127
PCT/ USQ4/ - ~937~ @&gst2hynyl substituted with 0-1 R 2a C3-6 cycl oal kyl
substituted with 0 R83 aryl substituted with 0-5 R33; C3-to carbocyclic
~r esi due substltuP@ﬁ ¢F@ R“0-3 R33, and 5 5-10 nenbered heterocyclic ring
system cont ai ni ng (gy@m21l-4 heteroatons sel ected fromthe group consisting
of NN O and S substltuted with 0-3 R31 10 R 2a, at each occurrence, is
i ndependent |y seﬁ%ﬂﬁﬁ@-ﬁron1phenyl substituted wth 0-5 R33; C3-10
car bocyclic reSIQ%q_ﬁ§Q§kkb §ed with 0-3 R33, and 5-10 nenbered
het erocyclic ring systen1conta|n|ng from 1-4 heteroatons selected fromthe
group 16 consi st-N#§ (eNR&) N@2RAnd S substituted with 0-3 R31; R13, at each
occurrence, is L@Q%B pdently selected fromH Cl_4 alkyl, C2_4 al kenyl, and
C2-4 al kynyl; 20 terhatlvely R12 and R13 10|n to forn1a 5- or 6-nenbered
ri ng optlonally—subsbR?uted mnth C> or -N(R14) _; alternatively, R12 and
R13 when attached to N gay j ned to forma 9- or 10- nenbered
bi cyclic het er ocyd®)eNR; %g' s%%‘?en’?’%o%i%’i%ﬁ g from 1-3 heteroatons sel ected
fromthe group consisting of NN O and S, wherein said bicyclic
het er oc C|IC ring systemis unsaturated or partially saturated, wherein 30
sai d blzycR’e Bét er6By eFFUTFPRG sy d6eAPPSPENESRELYL e81actrdIZOR 6: R4, at
each occurrencepails,i ndependently selected fromH and Cl-4 alkyl; 35 R15

at each occurrence, Jis |ndependently selected from-12
C1-3 haloalkyl,

C1-4 alkyl,

Cz-4 alkenyl,
20 Cz-4 alkynyl,

C3-¢ cycloalkyl,

aryl substituted with 0-5 R42;

C3-10 carbocyclic residue substituted with 0-3 R4, and

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
R41;

R3, at each occurrence, is independently selected from
30 H, C1-4 alkyl, Cz_4 alkenyl, Cz-4 alkynyl, and
Ci1-4 alkoxy;

alternatively, R?2 and R3 join to form a 5- or 6-membered
ring optionally substituted with -0- or -N(R%)-;
35



WD 02/0S9127 PCT/ US01/~937~ H, Cl1_4 al kyl, C2_4 alkenyl, and C2_4 al kynyl ;
R16, at each occurrence, is independently selected fromH OH halo, CN,
NO2, CF3,wB2R4%27 NR46R47, -C(=OH, 5 Cl_4 al kyl, C2_4 al kuryis0182374

al kynyl, Cl1_4 hal oal kyl, C1_3 hal oal kyl -oxy-, and Cl_3 al kyl oxy-; R31, at
each occurrence, is independently selected fromH, OH halo, CF3, SO2R45,
NR4G6RA7, aRd.Catdearkybccu@rrBge, ai sedodependensdve seilecitedefenteh | v

sel ected from H,,GHe hi"&lkfi\‘; NO2 , CF3 , SQ2R45 , NR46R47 , -C (=0 H,
phenyl, Cl_6 al kyl, &2_6 al’kenyl, C2_6 al kynyl, C3_6 cycloal kyl, C1 4
hal oal kyl , Cl_4 hal oal kyl -oxy-, 15 Cl1_4 al kyl oxy-, Cl_4 alkylthio-, Cl_4
al kyl -C(=0),3, C1 4 al kyl -C(5 H, CL 4 alkyl-0C(=0 -, C1_4 alkyl-C(=00,
.C3_6 cyclo ﬁﬁy?§o ygf %%f%égé%%%alkylnethyl-oxy-; Cl 6 al kyl substituted
wi th O nethoxy, ethoxy, 20 propoxy, butoxy, -SO2R45, -46R47 , ~46R47C
(=0 -, or (£1. 4 alkyl)CO2-; and C2_6 al kenyl substituted with OH methoxy,
-et hoxy, prBpox¥§ Butoxy, - SOPR45, - NR4GRA7 , NRAGRA7C (-O -, or (ClL 4

al kyl)CO2-; 25 R41, at each occurrence, is independently selected fromH,
CF3, hal o, , CORH, SO2R4 NR4 6 ,_ NO2, CN, =0; 8 alkenyl, C2 8

al kynyl ci‘?geém‘&%y? El_&ﬁﬁa‘f“a |%R§?7aae_ N DAL ‘f’fu"t%dfe‘?/e%/"ﬂ F-A R43,
30 aryl substituged wth 0-3 R42, and 5-10 nenbered heterocyclic ring
systeq%fontaining from 1-4 heteroatons selected fromthe group consisting
of N, O and S substituted with 0-3 R44: 35 -13 WO 02/ 059127

PCT/ USO1/ ~£937s R43r ai_gacdkydccurrence, is independently selected fromH,
CF3, halo, OH) CO2H, S02R45, SOR45, SR45, NRA6SO2R45, NRA6COR4A5, NRAGR47,
NO2, CN, CH(=NH)NH2, NHC(=NH)NH2, 5 C2_6 al kenyl, C2_6 al kynyl, Cl1_4

al koxy, Clg4 hal pabkyt,_L3aibaycl oal kyl, Cl_4 alkyl substituted with 0-1
R43, aryl substituted with 0-3 R44, and

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

.:ﬁ/jc "
X
n

heterocyclic ring of formula:

wherein:

X is a bond, -CHz-, -0-, -S-, -S(=0)-, -S(=0)3-,
20 -NR10-, -CH2CH2-, -OCH2-, -SCHz-, -CH20-, -CH3S-,

-CHNR10-, -NR1OCH,-, -NHC(=0)-, or -C(=0)NH-; and

n is 1 or 2;

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

from
H, halo, -CF3, -OCF3, -OH, -CN, -NO,, -NR46Rr47,
Ci1-g alkyl, Cp_g alkenyl, Cy_-g alkynyl, Ci-4 haloalkyl,
Ci-g alkoxy, (Ci-4 haloalkyl)oxy,
30 C3-10 cycloalkyl substituted with 0-2 R33,
Ci-4 alkyl substituted with 0-2 R11,
C3-10 carbocyclic residue substituted with 0-3 R33,

aryl substituted with 0-5 R33,
-9-



5-10 nmenbered heterocyclic ring systemcontaining from 10 1-4 heteroat ons
selected fromthe group consisting of N, 0, and S substituted with 0-3 R44
R43 i s Cwe oepsdionl kyl or aryl substituted with 0-3 R44; PCTRASDI/49374each
occurrence, is independently selected fromH, halo, -OH NR46R47 , CO2H,
S02 R45 , -CF3 , -OCF3 , -CN)_ N02, Ci1-4 alkyl, and Cl-4 al koxy; 20 R45 is
Cl-4 al kyl: R465-af memheseduhpbREecycdicngapand¥ste) senseiadng: &wom and
CL-4 alkyl: and 25 Rils Rlr@a6hoqGuLEeaesed srbmdea@ngewpy sel ected from
H, Cl4a|ky| -C(=0)NH( C1- 4 alk¥l - S02( C14a’§¥ Q) 0(C1-4 al kyl),
_C(=0)( Cl_4 alkyl), CQREISELRE) AL Br ofi deBdnReURS l§u|qeér wEthg Oapky 1 and
R6 is Hor Cl-4 30 agRkyl; then at |east one of R7, R8 and RO nust be ei t her
1) ' an_ aryl group substituted with 1-5 R33; 2) an aryl methyl group
substituted with 1-5 R33; or 3) -NR12R13 wherein R12 is an aryl group

substituted w thgiz5 ﬁﬁa 3R1kRI3 | no Og@pﬁ het (@iodi ) nzg1pr esent
i nvention -14 WO 027 059127 PCT/ USOL/ 19%& %r ovi des a novel conpound of

Formula {I) wheNBHE (RR1% SLWORE . f PERO QPR G { =0 ) OR2 , CL_8
al kyl, C2_8 al k§H¥L§RQLﬁ%€d§‘1¥ nctQnkde ynetagioal kyh, R@i 6&2&‘@ 5 al kynyl

substituted wit enyl substltuted wi'th 0-2
substituted with (O)ﬁR%l}dry;(osqmlﬂnm L dVRAi4SH 00 R22 R2NRB%EI (A5, 326 nmenber ed

het erocyclic ri nglzs ste cont n| n% I easlt2 one h %eroat om sel ected from
the gridip consi ¥ r%(%\‘R g ﬁ(ﬂo OR$%i N BACT T c2Rfng syst em
Substituted wt r&22( &% Q, R2 at each occurrence, is independently

sel ected from C1, CHF2 CF3, C1_4 alkyl, C2_4 alkenyl, C2 4
al kynyl, 25 C3_ 6 cycl oal kyI phenyl substituted with 0-5 R42; c3-10
car bocycl Iﬁg rfglggfeéygétﬂ,gﬁled with 0-3 R41, and 5-10 rrerrber ed

het erocyclic ring systemcontaining from 1-4 heteroatons selected fromthe
group H, halo, -CF3, -0OCFj3, -OH, -CN, -NOj,

15 Ci-g alkyl, Cy-g alkenyl, Cz-g alkynyl, Cj-4 haloalkyl,
C1-g alkoxy, (Ci-4 haloalkyl)oxy,
C3_10 cycloalkyl substituted with 0-2 R33,
Ci1-4 alkyl substituted with 0-2 R11,
Cy_4 alkenyl substituted with 0-2 R11,
20 Co_4 alkynyl substituted with 0-1 R1?1,
Ci-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
25 consisting of N, O, and S substituted with 0-3
R31.

I’

OR!2, sRr!2, NRI2R13, C(O)H, C(O)R!2, C(O)NR12R!3,
NR14C (0)R12, C(0)OR12, oOC(0)R12, OC(0O)OR1Z,

30 CH(=NR14)NR12R13, NHC(=NR14)NR12R13, S(O)R12, S(0)3R1Z2,
S(0)NR12Rr13, 5(0),NR12R13, NR!45(0)R12, NR145(0),R12,
NR12C (O)R1>, NRI2C(0)OR15, NR125(0),R15, and
NR12C (O)NHR13;

35 R10 is selected from H,
-10-



30 consisting of N O and S substituted with 0-3 R41; R4da is Hor Cl_4
alkyl; 35 Rdb is H, -15 WO 02/089127 PCT/ USOL/ ~937-4 alternatively, Rda
and R4b awve 02/889a?7 t ogether to form=0 or =S; 5 R5 is H or PCI/USOaHNE; R6 i S
Hor Cl 4 alkyl; R7 is selected from10 H, F, Cl) -CF3) -QOCF3, -OH, -CN,
-NO2, NR12R13 C1_8 al kyl, C2_8 al kenyl, C2_8 al kynyl, Cl_4 hal oal kyl, C1_8
al koxy, (Cl_4 h&heoaladkyloxgubsiettyte ub%tht%%d*%/ﬂp‘t:h R11; C3_6 carbocyclic
resi due substityuted w.th 0-3 o.and 15 aryl s {dat uted with 0-5 R33; R8
i s sel ected fro#?'r—ﬂ ‘%gﬂke@f’ol %@53&1 , “—'%—%{ QK%-NOZ, NR12R13~ C1_8
al kyl, C2_8 al keny/ ,a1G@xfy 1l domt i tfded wd19ad ky|R12Q Gha8 al koxy) (Cl_4
hal oal kyl ) oxy, nethyl substituted with R11l; C3_6 carbocyclic residue
substituted wit@10: REBYiand aryl substituted with 0-5 R33; 25 RI9 is
selected fromH, F, Cl, -CF3, -OCF3) -OH -CN, -N02, C1_8 alkyl, C2_8
al kenyl, C2_8 alkynyl) Cl1_4 hal oal kyl, Cl1_8 al koxy, and (Cl_4
-hal oal kyl ) BXYA 130 fellledtedrfdomubstituted with 0-5 R33, R12 is aryl
substituted wt 10‘5a R13, at each occurrence, is independently
sel ected from 35 H &_4 al kyl, C2_4 alkenyl, and C2_4 al kynyl; -16

C3.¢ carbocyclic residue substituted 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 .

I

15 Rl is selected from
H, halo, -CF3, -CN, -NOj,
Ci-g alkyl, Cp-g alkenyl, Cy.g alkynyl, Ci-4 haloalkyl,
C1-g alkoxy, C3-10 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 heterocatoms selected from the group
consisting of N, O, and S substituted with 0-3

R31;
25
OR12, sRr12, NR!2R13, C(0)H, C(O)R12, C(O)NR12R13,
NR4C (O)R12, C(0)OR12, OC(0O)R12, OC(0O)OR1Z,
CH(=NR!4)NR12R13, NHC(=NR14)NR12R13, S(0)R12, S(0),R12,
S(O)NRI2R13, 5§(0),NR12R13, NR145(0)R12, NR14S5(0)aR12,
30 NR12C (0)R1%, NR12C(0)0OR15, NR125(0),R15, and
NR12C (0) NHR1?;
R12, at each occurrence, is independently selected from
C1-4 alkyl substituted with 0-1 R1l2a,
35 Ca-4 alkenyl substituted with 0-1 R12a,

-11-




WO 02/ 089127 PCT/ US01L1937-t alternatively, R12 and R13 join to forma 5-

or 6-nenbered ring optionally substituted wwth -O or -N(R14)-; 5

al t er nat iwel0g/0s912 and R13 when attached to N may be conbiR€FUSOH4936#m a 9-

or 10-nmenbered bicyclic heterocyclic ring systen1containing from1-3

het er oat ons sel ected fromthe group consistin &L%i% y 0, and S, wherein said
t

bi cyclic hetero€yet ialkymyl Mksktemed wishat

%r partially saturated,

wherein said bigyclic goaﬁrggy dbséw n %¥§5 Ci;sq{z,ghtuted with 0-3 RI16;

R14, at each occor® ENC

I's“iI"ndepen &t y Sel ecte fromH 15 and Cl1-4

al kyl; R16, at gagh egpHehredeed withndeperdéntly sel ected fron1H CH halo,

CN, hDZ
.al kynyl ,

CF3, S02R45, NR46R47,. -C(=OQOH, Cl1.4 alkyl, C2_4 al ken 33,
Cl 4 h8beel IGATPOSYcdics HeaishiaAuRsEAtutad Waths Ok yan%s

at_each, occurregceg fnémbegeaeﬂ@@e&bxﬁ@he%eﬂ?f gggham gantfa%qhgufmw

CF3, S02R45, NRAGRA7

C£ g 6 al kenyl,
25 C3_6 cyclodl kgkereat @mﬁaFSAPE§Pd é{om kREo IFIRWP- oxy- Cl 4

-al kynyl ,
al kyl oxy-, Cl_4 al ky&bhsgstlﬁé 4ralkyb-, Can@ s, sGbstiablepd %%Q) WHs, Cl_4
al kyl -0OC(=0)-, Cl_4 aH< C(=00) C_ 6 cycl oal kyl -oxy-, C3_

cycloalkylnethyl oxyR?

pr opoxy,

and C2 6 al kenyl substituted with OH, nethoxy, ethoxy opoxy
- SO2R4S)

30 C1_6 al kyl substituted with OH, nethoxy, et hoxy,
but oxy, -S02 R45. -NR46R47, NR46RA7C (=0) -, or (Cl_4 al kyl)C02-;

but oxy)
-RIZFGRETL, NFABREUYERYCE, b SHRLnt i d 1from\\n

02/ 059127 PCT/HgEg fgggbgtgé&teatwg@ﬁhoogcRBBence IS |ndependently
sel ected from CF% Q02H, SO2R45, NR46R47, NO2, CN, =0; C2_8

al kenyl ,

2. 8 aq:ky:mwcar@pwcauicoygesz@pm swlisdditaieds witthy G k\B33subsdi t ut ed

with 0-1 R4S, a§Yi SHQ@%%%&iﬂi\é‘ﬁEBcgﬁ iB4%in ex?tég rcf%m%rlﬁqm?etf? ofcyclic

ring system con

ai ning eter oat ons s fromth

consisting of N, O #&nd Betgbsatrusedenpched- QIQG Rbg; JRORP at each
occur rence, is 'ndep@BHEQEEYnQCR%CﬁedOfrQHHHS QEﬁstEEthdCHutﬁoaH3 S02 R45,

SOR45, SR45, NR46802R§?, NR46
R-4;

20

25

30

35

45, 'NRO6RA7, NO2, CN, CH(=NH) NH2,

R13, at each occurrence, is independently selected from
H, C1-4 alkyl, C3-4 alkenyl, and Cjy_4 alkynyl;

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

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

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
heteroatoms 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;

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

R15, at each occurrence, is independently selected from
...12..



15 NHC ( =NH ) NH2 , C2_6 al kenyl, C2_6 al kynyl, Cl_4 al koxy, Cl_4
hal oal kyl, C3_6 cycloal kyl, Cl1_4 alkyl substituted with 0-1 R43, aryl
substi t utwo oaosd12D- 3 R44, and 20 5-10 nenbered het er ocycl iIRCTYUS0g/4237dt em
containing from1-4 heteroatons selected fromthe group consisting of N, O
and S substituted with 0-3 R44 25 R43 is C3_6 cycloal kyl or ar

substituted withHo- 3CR44; 2R, atCrachléctydr eRBE F@—ﬂn@%ﬁ%ﬁﬂﬁhtly
selected fromH, halo, -OH NR46R47, CO2H, SO02R45, -CF3, -OCF3, -CN, NO2
Cl-4 alkyl, and Cl-4 al koxy; 30 R45 is Cl_4 al kyl; R46, at each occurrence,
i s i ndepen®&ht | §t sehebt edctrvenerandsClndepekyentindsgdectgd fwom02/ 059127

PCT/ US01/ 49374 RA7 At ,€agh i 2/ 0591
N ARy ’C(EO) R CES%) KT VO2schf éllsﬁbgﬁf{:'fw |4y=C>)S %3%@2% y1)

-C(=0) (5 C1- 4 al kyl),aHogl ; @=Q) bl kBnplovicdes alkymakl Ong thlealdylR8 nust

be either 1) an _aryl oup substituted . wth 1- 3, 2) an aryl nethyl -
-gr oup substitutgé-%d?égﬂé$¥¥é%ﬁx¥ﬁ'3§nqmé&?Rf§ i R12 is an aryl group
substituted with 1-5 R33. 10 [3] I n another enbodi ment, the present

i nvention Ré9Vides a novel conpound, of  Fornul a (I% wherein: Rl is selected
fromH, CLRS al&ly|eaghsPFEurEenGRt his- ingependepsly sekeRyPdsEBem t ut ed

with 0-1 R2, ang Cau3 abHwnykrgubsbl ks eduydsg?0- &nBZCI_F% d B33, 6
cycloalkyl; 20 Rda is H Rdb iS H R7 is selected from25 H, 'F, Cl, -CHS3,
-OCH3)1Q0 CF3, -OCF3, -CN) -N02, NR12R13, R11; nethyl substituted with R11

and phenyIRsypséitgggg &éé@r9é§c5§3is39n5§pgﬁd§ﬁkf§tQQIEEQQH from
H, OH, halo, CN, NOj, CF3, SO3R45, NR46RrR47, -C(=0)H,
phenyl, Ci-¢ alkyl, Cz_g alkenyl, Ci_g alkynyl,
C3-¢ cycloalkyl, Ci-4 haloalkyl, Cj_-4 haloalkyl-oxy-,
15 C1-4 alkyloxy-, Cj-4 alkylthio-, Cj-4 alkyl-C(=0)-,
Ci-4 alkyl-C(=O)NH-, Cj-4 alkyl-0C(=0)-,
Ci1-4 alkyl-C(=0)0-, C3-g cycloalkyl-oxy-,
C3-g cycloalkylmethyl-oxy-;
Ci-¢ alkyl substituted with OH, methoxy, ethoxy,
20 propoxy, butoxy, -SO,R45, -NR46R47, NR46R47C(=0)-, or
(C1-4 alkyl)CO2-; and
Ca-¢ alkenyl substituted with OH, methoxy, ethoxy,
propoxy, butoxy, -SO;R45, -NR46R47, NR46R47C(=0)-, or
(C1-4 alkyl)CO2-;

25
R4l, at each occurrence, is independently selected from
H, CF3, halo, OH, COH, SO;R43, NR%46R47, 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, O, and S substituted with 0-3
R44;
35

-13-



H F, Cl, -CH3, -OCH3, -CF3, -0OCF3, -CN, -NO2, NR12R13, R11; nethyl
substituted with R11; and phenyl substituted with 0-2 R33; 35 -19 WO
02/ 0S912'AWB@2/H8071/ 49374 RO is selected fromH , F , Cl, -FCHIUSOIAETH3 |,
-CF3, -OCF3 , -CN, and -N02 ; Rl11 is selected from5 phenyl- substituted
with 0-5 fluoro; naphthyl- substituted with 0-3 R33;

2- (I—BCCI—|2CB—6))aphea§zh osgbsrengeediwi uhdﬁﬁenden(cllLBC@(aia):):eghénptn-

substituted wt e ti 4egd i6
2-(HBCCH(O—I))-pE[ényI %stltu éd%Ei Fe%’%#b%-( DR Pﬁﬁ %&r@*ﬁ
substituted with %SNRZGCW)NWWL Noubstit utrd= ummHBBB

2- (HOCH2CHR2) - phenyl - substituted with R33; 2-(H3COCH2)-phenyl - substituted
with R33; 15 2- ( H3COBHEGRDF)pWaenyl - substituted with R33;

2- (H3CGH( OMve) ) - B Rg%érgé%&bft'%%eﬁlwyhﬁl%% _ 24 H3G( é(?.)[ B'&QB)&llkyl

substituted with nyl - substi tut
*2- (( MeOC=0) CH=CH) - ph€&nysé cmlmlltmed with R33; 20 2-(net hyI) phenyl

substituted wt n bstityied with R33;

2-(i-propyl)- phgﬁ f- a]s]%fst?‘tlu?gehg@\??% §H ; %F§C) phenyl - substituted with
R33; 2-(NC) - phepyh1 subsiiteuited Witdh B33, r28, 2ahl3C0) - phenyl - substi t ut ed
with R33; 2-(fluoro -phen | - gﬁbstltut d with R33; 2- (chl orq) -.phenyl -

substituted witR-R§3megd ERACCYSIS: iFidke SRR AT I§§’(§‘ta§“(llq§cﬁ)r°§henyl

substitated with R331-4 &Qt&r@ialtmfso)seméemé& f&uinsturielﬂg&@d@ th R33;

3-(chl oro)-phenyl - substi.t ted wi t 3; 4- Nyl ; bstituted with

R33; 4-(fluoro)-phenyf™ é‘& % ﬁtfegI R§ aﬁﬁig ”?)Cgﬁ:l &)%\gﬁ’ Lb -3

substituted with R33Rr4420 WO 02/ 059127 PCT/USA | -4937-4 4-(H3CS) - phenyl -

substituted with R33; 4-(H3C0)-phenyl- substituted with R33;

4- (et hoxy) - phenyl - substituted wth R33; 4-(i-propoxy)-phenyl- substituted

w th R33; R43-{§- 0yt oxyrlipadkyl- osulastyilt wed tditiit dB83iith 0-3 R44;

4- (H3 2CH2C(=0) ) - phenyl - substituted with R33; 4-((H3C) 2CHC(=0) ) - phenyl -

substitUted with R33; 4- (H3CCH2C( =0 ) - phenyl - substituted with R33;

4- (H3CC( = O)z)ﬂ‘lphsayéacﬁu@é&ﬁwéﬁaew LB Baaepéﬁdénewc%lngleghi( Ebh- ghenyl -

substituted wth R33; 4-( %g—oﬁ—&gﬁ? r$p ggl substituted with R33;

4- (H3CCHZCH(C]—I)}'13|§I%nyprs A-EFBCCR@ay) -pNenyl -

substituted w t joR33¢, 4; (LG} OPTHARY | @XY) aRRER I- substituted wth R33; 15

4- (cycl obut yl oxy) - pheny‘f substituted with R3 and

4- (cycl opent yl oxy) - phenyl substituted with R33 R12 is selected from

phenyls, su agltyéeél th 3,5 fluoro; 20 naphthyl- substituted with 0-3 R33;
(?(ﬂ-i ]rly"l b

2- (H3 =0) ) -phe Stituted with R33; 2-(H3CC(=0))-phenyl -
substituted W|th R33; 2-(HC(=0))-phenyl - substituted with R33;

: henyl - sub d -
subst i tut SR b LPEFAch SBREEEBAEE ot R BRehE L S Reokag, HEoR M

2- ( HOCH2CH2) - phendl Clsutts];kyllt emhdv t h R33; 2-(H3COCH2) - phenyl - substituted
wi th R33; 2-(H3COCH2CH2) - phenyl - substituted with R33;

25 R%7, at each occurrence, is independently selected from H,
Ci1-4 alkyl, -C(=O)NH(Ci-4 alkyl), -SO2(Cy-4 alkyl),
-C(=0)0(Cy-4 alkyl), -C(=0)( C1-4 alkyl), and -C(=0)H;

provided when R5 is H or Cj-4 alkyl; and R® is H or Cy—4

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-



30 2-(H3CCH(OwWe))-phenyl - substituted with R33; 2-(H3COC(=0))-phenyl -
substituted with R33; 2-( HOCH2CH=CH) - phenyl - substituted with R33;
2- (( MeCCvh@rtesH27 phenyl - substituted with R33; -21 WO POTOE®1/39374
PCT/ USQL/ .t 937-~ 2- (et hyl ) -phenyl - substituted with R33; 2-(ethyl)-phenyl -
substituted with R33; 2-(i-propyl)-phenyl- substituted with R33;
2- (F3C) - pherpvideshat neyedd cRmPRuRds ofs Ferpyda dHdnyher@ist i tuted with
R33; 2-(H3CO0)-phenyl- substituted with R33; 2-(fluoro)-phenyl- substituted
with R33; 2-(chl oro)-Ehen | - substituted with R33; 3-(NC)-phenyl -
substi t ut eRwiEhsrdgcted %IPPBCI))-phenyI - substituted with R33;
3-(fluoro)-phenyl- substituted with R33; 3-(chloro)-phenyl- substituted
wth R33; 4-(NC) -phenyl- substituted with R33; 4-(fluoro)-phenyl -
substitted wit hCR3®)RE5 4- (chl oro)-phenyl - substituted with R33;
4- (H3CS) - phenyl - ~qubspgeuted with R33; 4-(H3CO)-phenyl - substituted wth
*R33; 4-(ethoxy)-phenyl- substituted with R33; 4-(i-propoxy)-phenyl -
substituted withCR3®:2B 4. (i - but oxy) - phenyl - substituted with R33;
4- ( H3CCHZCH2C( =Qp). - -,isubstituted with R33; 4-((H3C) 2CHC(=0) ) - phenyl -
substi t ut ed withb%g!éq?lé-g(nl%lda-lzq =0)) - phenyl - substituted with R33:
4- (H3CC(=0)) - phefiyls syl uted with R33; 25 4- ( H3CCH2CH2CH( OH)) - phenyl -
substituted mﬁthCR33£ %1%%&% 2CHCH( OH) ) - phenyl - substituted with R33;
4- (H3CCH2CH( OH) ) = pieny |~ “Substi‘t uted with R33: 4- ( H3CCH(OH)) - phenyl -
substituted vvithclizgﬁ AEIEY G aps Ok 0y Jwphienyl2 Rubstituted with R33; - 30
4- (cycl obutyl oxy) - phenyl - substituted with R33; and
4- (cycl opent yl ox$r-pledisany Is s tiiuedwitiRIB2 BB is H nmethyl, or
et hyl; -22 WO 02/09127 PCT/ USQ /~937.t alt.er iyely, R12 and R13 join to
forma 5- or 6- rrg?rb%r% ¥ sss?se%]tte‘ﬂt?é o"ﬁ%%/rdr.% yﬁlﬁ pyrrolidinyl,
i mdazolyl, pipeardinghbspipatied Axkh oebhwRpi gagi zi nyl, and norpholinyl; 5
alternatively, Rl12 and8§13 ghgn attachﬁd to.N ng& ge conbined.to forma 9-
or 10-Yrerber ed bPcYcPFRPREEEr BEYEFPEYFIAG &YOFefYESMTACRPTG A0S 253
het er oat ons sel ect edltaem bhe petepoatnsi selegtetl Mrohlthe gmrdud; wherein
said bicyclic hetero lig, ting systemi el.ec f I | ywl... Lndal inyl)
i ndazol yl , benzinidagéﬁ§hgt%éﬁzpﬁi§az§}i%? ,San%gggngggkg%%&§¥}bwﬁépgin
said bicyclic heteroeysktem subgtiystem withuldski Rdted with 0-1 R16; 15 R15
is H nethyl, ethyl, propyl, or butyl; R16, at each occurrence, is
i ndependently selected fromH, OH F, Cl, CN, NO2, nethyl, ethyl, methoxy,
et hoxy20 20Re| i &t ueachedbbylirrandet risl indepehienylyandlB88edatremch
occurrence, is pndependently | ected fromH) F, C1 ( -CH3 , -OCH3 , -CF3
. -OCF3 , -CN| kR ROGHAE, YCRf} PLF,

C1-4 alkyl,

Cy-4 alkenyl,
C2-4 alkynyl,
25 C3-g cycloalkyl,
phenyl substituted with 0-5 R42;
C3-19 carbocyclic residue substituted with 0-3 R4, and

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

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

R42 is H or Ci.4 alkyl;

35 R4b is H;

-15-




25 provided at | east one of R7 or R8 nust be either 1) an aryl group
substituted with 1-5 R33; 2) an arylnethyl- group substituted with 1-5 R33;
or 3) - NRidRBI@Bsmberein R12 is an aryl group substituted WRAT/US0O5/4$333. 30
[4] In another enbodi nent, the present invention provides a novel conpound
of Formula (1) wherein: Rl is selected from hydrogen, nethyl, ethyl,

n- propyl, n-butyl, s-butyl, -23 WO 02/ 089127 PCT/USA / ~937~ t-butyl,

n- pentyl ) 3 l S e p |4a AQU m! N ’ i ’ -f@nh'yi r yl )
2- et hyl bu?)}lh!fe"'%%l?r%%ﬁg&geﬁtyl %ng-fét hyef%eu{)tsép%é%-trfé y pllen%il , 3- rre‘?hé;]lpbutyl ,
4- net hyl pentyl, =2+fl uoroethyl, 2,2-difluoroethyl, 5 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- et hyA - 3RpehseHyPr €13+ dildtlor o- 2- propenyl, trans- 3-phenyl - 2- propenyl ,
cycl opropyl, cyclobutyl, 10 cycl opentyl, cycl ohexyl, cycl opropyl nethyl,
-cycl obutyl met hyl ) cycl opentyl net hyl, cycl ohexyl nethyl, -CH=CHZ

- CH2- CH=CHRS iE&HHCbirCOH3,4 -&GH,; - C=C-CH3, and -CH2-C=CH, 15 R4a is H R4b
is H alternatively, Rda and R4b are taken together to form=0 20 R7 is
sel ected from hydrogen, fluoro, chloro, brono, cyano, nethyl, ethyl,

propyl, iseprepykelbutel, fkrofutyl, nitro, trifluoronethyl, nethoxy, ethoxy,
i sopropoxy, and triflﬁﬁronethoxy' 25 R8_is sel ected froEQZthlorophenyl
prehyl’,

2-f1 uckbphenyl , H2- Brofrdphefip; REansOenyCN 2oy N

2-trifluoronet hﬁg@?%ﬂlﬂkyl 2-eRhaxkpheny! ¢, 25 taikyrier onel hoxupBamkyl , 30
3-chl orophenyl, 3-tluorophenyl, 3-bronophen 3- cyanophenyl ,

|,
3- et hyl phenyl , 3-etH&F@H%h@¢¥ye-ﬁ?bﬁwmﬁﬁéﬁ§#¥13gﬁ§bpropyIphenyl,

3-butyl phenyl, 3-trjftl |_ph , »31 et hoxyphenyl, 35
3-isopropoxypheﬂ'§l§:?1y -%@%%EE%?%S@t%@%%b enyl , 3-thi omret hoxyphenyl, -24
C3.g 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, -NOz, NR12R13,
Ci-g alkyl, Cz-g alkenyl, Cy.g alkynyl, Cj;-4 haloalkyl,
20 C1-g alkoxy, (Ci-4 haloalkyl)oxy,
methyl substituted with R11;
C3.¢ carbocyclic residue substituted with 0-3 R33; and

aryl substituted with 0-5 R33;

25 R? is selected from
H, F, Cl1, -CF3, -OCF3, -OH, -CN, -NO3,
C1-g alkyl, Cy_g alkenyl, Cz.g alkynyl, Ci_-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, Cj-4 alkyl, C3-4 alkenyl, and Cj-4 alkynyl;

-16-



WO 02/ 09127 PCT/ US01/ ~937.1 4-chl orophenyl, 4-fluorophenyl, 4-bronophenyl,
4- cyanophenyl , 4-net hyl phenyl, 4-ethyl phenyl, 4-propyl phenyl,

4-i sopr opybpbvesmt 4- butyl phenyl, 5 4-trifl uoronethyl phenWCT/uS01/49374

4- met hoxyphenyl , 4-isopropoxyphenyl, 4-trifl uoronethoxyphenyl,

4-t hi onet hoxyphenyl, 2, 3-di chl orophenyl, 2,3-difluorophenyl, 10

2, 3-di met hyl phenyl, 2,3-ditrifluoronethyl phenyl, 2,3-di nethoxyphenyl,

2, 3- ditrif hepy} , I 3&&5Q%

2, 4-di net hy#géenyﬁlgéxg dlﬂt ri rF%oro ?’L;ﬁ %Wm %% %%lé;gr{ hoxyp Cienyl
2, 4- d|tr|fIuorOﬁmnbompphenyﬂlyzsﬁbdtmhhbedphenyl -02, SrdrNuﬁéfbphenyl

2, 5-di met hyl phenyl, 2,5-ditrifluoronethyl phenyl, 2, 5 di met hoxyphenyl ,

2, 5- dltrlfluoronethoxyphenyl 20 2, 6- dlchlorophenyl 2, 6- dlfluorophenyl
2, 6- di riet hgllphengtivalg, dRtf |drlld|dkje3rmm«aﬂ pamadhed, B & mehhddeyphenyl ,
2,6-ditrifluoro heny 5_344- 0 Iuorophenyl
-3, 4- dlnEthy|phe§§%B9§¥§ g?tF?{ﬁuorgnegkyﬁghéﬁgpggéh bg %eg %xyphenyl
3,4-d
3
2,4
2-C
2-C
2-

: |tr|fIuorohethn%yyhémylr1294SBSt¢mcﬁth@9ﬁéﬁ9Ifr2m4163tr|fluorophenyl
02 4,6- trlﬂetH¥L998?¥bms sélchéHtEkEhUQBQWEEBMprQHXEstlng of N,
6-tri met hoxypheny ritrifluoromet
| or 0- 4- CF3- éheﬁyﬁ 52 vhasesn3zsahfoPsCyRe A heBEEHFMFé-‘—E €E89phenyl ,
| orgo- 4- met hgygtememyl im§5taraebaow ﬂakEQQ&QQYEaEhQHEEd wherein
CF3- 4- net hoxy- ﬁ tg 2? fluoro- 5
2- net hyl - 4- met h6?§r éﬁyFll‘z‘ ﬁFSFSCMC §orﬂ;H8n§VSte 518 ﬁbbﬁ’z'/lﬁ‘é@ff??
PCT/ USO1 /- 493pw2tﬂ b=8rrmet hyl - phenyl , 2-nmet hyl - 4-chl or o- phenyl
4- acetyl phenyl, 3-acetam dophenyl, 2-naphthyl;

h
h

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, SOR%45, NR46R47, -C(=0)H,
Ci-4 alkyl, Cz_4 alkenyl, Ca_4 alkynyl, Ci_4 haloalkyl,
20 C1-3 haloalkyl-oxy-, and Cj_3 alkyloxy-;

R33, at each occurrence, is independently selected from
H, OH, halo, CN, NOz, CF3, SO2R%45, NR46R47, -C(=0)H,
phenyl, Ci-g alkyl, Ca_g alkenyl, Cy-g alkynyl,
25 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-, Cj-4 alkyl-OC(=0)-
Ci1-4 alkyl-C(=0)0-, C3_-g cycloalkyl-oxy-,
C3-g cycloalkylmethyl-oxy-;
30 C1-¢ alkyl substituted with OH, methoxy, ethoxy,
propoxy, butoxy, -SO,R45, -NR46R47, NR46R47C(=0)-, or
(C1-4 alkyl)CO3-; and
Cy-6 alkenyl substituted with OH, methoxy, ethoxy,
propoxy, butoxy, -SO;R45, -NR46R47, NR46R47C(=0)-, or
35 (C1-4 alkyl)CO2-;

-17-




5 2- Me- 5-F-phenyl, 2-F-5-M-phenyl, 2-MeO0-5-F-phenyl, 2-Me-3-Cl-phenyl,
3- NO2- phenyl , 2- NO2- phenyl, 2-Cl-3-Me-phenyl, 2-Me-4-EtO0-phenyl,

2- Me- 4- F-\pb@wy$9,12'2- Cl - 6- F-phenyl, 2-Cl-4-(CHF2) O phenyl, PCT/US01/49374

2, 4-di MeO 6- F- phenyl, 2-CF3-6-F-phenyl, 10 2- MeS-phenyl,

2, 6-di d -4- Me0- 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, 2-CF3-4-EtO0-phenyl,
2-CF3-4-iP Qp y heny h

2- Cl- 4- Et O- pheng'][‘] éi%gz %uﬁr%(rz% ﬂeny?aegg%aéngkg SQ%gcth from

2- CHO- 4- Me0- pheHyI CF2, CrisTpi OPH. 4COED, pSesBA>, ZlFélﬁlBéf-l( cmzA GN phehy | |
2- CH3CH( OH) -

phe CH(
2- CH3CH( OVE) - L fabe &ﬁéﬁﬂyzl'o%qﬁcfot%ﬁxwweglp%enﬁ“yz &z 81021 EY Bheny! |
20 2- CH3C(=0) - 4cCl; pheayl |, subSHBGA LA -wi - pheng43, 2- H2C( OH) - 4- Me0- phenyl ,
2- H2C( OME) - 4- Me0- p%en . 2 HOCCH2GH O - 4 h0- pheny! ,
-2- H3CCH2C{ =O) - 4akk0- gnbﬁylltuzeér@@@ CP23HRA4, Mendphenyl , 25
Eg g CH3| ICUmIZ gg_g%"_ét)wﬁgmggﬁ“@}ﬁl he@gkoggﬂ%zgﬁisﬁg %’Beélﬁylng from
2- CH30CH2CH2- 4- Me0- pﬁeﬁyBetQGOELPmé Fedeskeny from eilﬁ49Pf°plﬁ>eny|
Zygl ghexy: gytl\:/:e 8p§nh}éh51§£§g§r%>fYN”th)2/Lalnwggggéﬁbsltatggégngﬂtgx 3- El benzyl ,
enzy en enzy enzy enzy
2- MeOX&EQ) - 3- Me0- pheﬁé? 2-Me- 4- ON- phenyl , 2-Me-3-CN-phenyl, -26 = WO
021 059127 PCT/USO1/.1937-4 2- Me- 4- MeS- phenyl, 2- CF3-4- CN-phenyI
2-CHO phenyl, 3- CHO phenyl, 2- HOCHZ- phenyl, 3- HOCH2- ph
3- Neocﬂzegﬁé?mat ?«g@%@m%w Bg chrn] epepfentily segg%e@ FOR0- phenyl ,
2- Me- 4- MeOC( =O) gphegy! , hglngI\@ﬁ 4C52ﬁ)heg¢;£ 452- MRMEIHZ o4 8/E Oy RdeRit iR 5
2- Me- 4- CHBC( =0) - pheny( , p é)l napht hyl) - NH, 10 (2- naphthyl §-N
Eg I[:l 1' b: )phﬁnHyl]%zNH“C(()B‘l%ll I\]RI\"":_BI4 ?gnm%i':,]s)cr{;]\u—I-CI;Igﬂf\l}L)lNHz - bi phenyl ]) - NH-
ny pheny
G@k%henyl) NH- F‘%dﬁ@ﬁﬁ)ﬁt‘ﬁyl) NH) (2- O\ phenyl )-NH, 15
(2 OCF3- phenyl ) ebbk alirish- me@yhlkthrl (61Er pilagshy - N4 haloalkyl,
(3 OVt phomyl ) N, | 3= CRSHERAIS Rt (5 0CF3- phonyl) - N
pneny , pneny
( 3- SMe- phenyl ) - nyl ) - NH,
( 4- CF3- phenyl ) - Eﬁ“ ‘% i fu]:ﬁ&l'eéniy‘? le-e@%t(lg%o% Fg&r?gnyl) NH- |
CN- phenyl ) - Nb:lryl( 4ubEE3tphedyivi tNHO-3( R4SMeapdienyl ) - NH-,

' ? BEEE; 1?:::& m.%)é %dd!h eBﬁ@%X:I%L N 1n92§y%%§§1 g' gﬁaﬁb}fﬁ?&' _ruH"
' 3-di F- phenyl ) - NH- 1- GZMtérpaphEﬁyB]ﬁlﬁﬁted( zrsnuuthepg@wp) NH-,

3-

6-

, 3-

6-di F- phenyl ) - NH coﬁélétéhg BeRy! by, Nena_ 63 <ardicEraaay b thHo- 330

, 3- di CH3- phenyl ) - NH- 14, i CH3- phenyl )-NH, (2, 5-di CH3- phenyl ) - NH-,

6- di CH3- phenyl ) - NR#* (3 4- di CH3- phenyl ) -NH, (3, 5-di CH3-phenyl)-NH,
3-di CF3- phenyl ) -NH, (2, 4-di CF3-phenyl) - NH- " (2, 5-di CF3-phenyl ) - NH-
6- di CF3-phenyl )-NH-, 35 (3, 4-di CF3- Ehen -NH- (3, 5-di CF3- Qhenyl) NH-
3- yEpbgii tuted wighy §-35R

(4-
(2
(2
(2
(2,
(2
(2
(2
(2,
(2

cﬂ-‘oveRfjhewqucycéea Kyl OvE- BRY

R44, at each occurrence, is independently selected from H,
halo, -OH, NR46R47, CO,H, SOR45, -CF3, -OCF3, -CN, -
NOy, Ci-4 alkyl, and C;-4 alkoxy;

30
R45 is Cyi-4 alkyl;
R46, at each occurrence, is independently selected from H
and Ci-4 alkyl; and
35
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5 30 35 WD 02/ 089127 (2, 5-di Ove-phenyl)-NH, (3,4-di Ove-phenyl)-NH,
Cl- phenyl)-NH, (2-F-5-C1-phenyl)-NH, (2-F-3-CH3-phenyl)-NH,
CHBORETHRT) - NH-, (2- F- 3- CF3- phenyl ) - NH-, (2- F- 5- CFRCIH&YHI3TNH- |
Ove- phenyl ) -NH, (2-F-5-0Owe-phenyl)-NH, PCT/USOL/-493p

OMe- phenyl ) -NH, (3, 5-di Ove-phenyl)-NH-, (2-F-4-Cl-phenyl)-NH,

O - Bhknyat -earh gocuryerss. phenjndepgndently. sekept efehyPn- - |

CF3- phenyl ) 5 2- d}ﬁh y , C8ok1é naeny! ) - NH-
OVe- phen%) mkﬂz JC_T::_‘.L@ ﬁhl % la)LTI\QIIQ:-H) CF141 %en rb) - NH

- F- phenyl—WNﬂJO(Gi ClaJGQ{i)p,heT@/P)O)I\HCl—(L:Za@ky?,)G:I—l@-ns‘heﬁ)iFPJNH

- CH3- phenyl ) -NH, (2-Cl-5-CH3-phenyl)-NH, (2-Cl-6-CH3-phenyl)-NH,
- CF3- phenyl ) -NH, (2-Cl-4-CF3-phenyl)-NH, (2-Cl-5-CF3-phenyl)-NH,
CFBrph&dyH)aNHleaéE Gﬁe39fwnjpbeny¥)mm&ﬁ bé 2e i hdx Qve- pheayy) - NH-)

CFSERUR, FYERFL EE 53 HRES. ETOpRET) 3] i ATBIeebrel caa BBy 1) N4

3 CEﬁbﬁBQBMEdeH1th(Z EHR3%; GbB- IWK¥N@92HWH-where1n R12 is an
henyl ) - NH( 2- CH3- 5- hen H (2- CH3- 4- F- phenyl ) - NH-,

_6- F36MEn9F?uNH§u Eléﬂéeé E&tghéﬁ§|f , (2- CH3- 6- C1- phenyl ) - NH-
- 4- CF3- phenyl )-NH, (2-CH3-6-CF3-phenyl)-NH,
- 4- OVe- ph NH-,  (2- CH3: 6-.0Me- phenyl ) - NH- | phenyl ) -NH,
& pnengP - ki npshergeRbeaTiRRy | AR PR e EEnEr SIYREARRAYI ) N
- 6- Fppbetyky- AHnpovE2- EBBP4uiid- plicRpkhule- (I( 2wBE3e3nCl- phenyl ) - NH- ,
- 3- CH3- phenyl ) - NH, (2-CF3-6-Cl-phenyl)-NH,
-4- CH3- phenyl )-NH, -28 WD 02/0S9127

Rl is selected from H,

Ci-5 alkyl substituted with 0-1 R2,

'I'I'I'I'I'ICD'I'ITI'I'IN

- 3-
-5-
- 3-
- di
- 6-
- 4-
- 6-

C)

1-

! U'I@w-b(ﬂ

ggggggé@ﬂﬂ

Q399
W W 0 o

15 Cy.5 alkenyl substituted with 0-1 R2, and
Cy-3 alkynyl substituted with 0-1 RZ;

R2 1is Ci.g cycloalkyl;
20 R%a is H;
R4b is H;

R7 is selected from
25 H, F, Cl, -CH3, -OCH3, -CF3, -OCF3, -CN, -NOj, NR12R13,
Rll.

’

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;, NR12gr13,
Rll.

I

methyl substituted with R11l; and
phenyl substituted with 0-2 R33;
35
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- CH3- 5- CF3- phenyl ) -NH, (2-CF3- 3-

- 6- CH3- phenyl ) - NH-, (2-CF3-4-Owe-phenyl)-NH,

3- 5-VOMe2/pFdR/ | ) - NH-, (2- CF3- 6- OVe- phenyl )-NH, 5 PCT/US01/49374

- OVe- 3- F-phenyl )-NH, (2-Ove-5-F-phenyl)-NH, (2-O0we-3-Cl-phenyl)-NH,

(2 OVe- phenyl ) - NH-, PCT/ USOL/ ~937. 1
(2

(2

(2

(2- OVe- 5- Cl-phenyli-NH—) (2- Qve- 3- CH3- pheny| ) - NH-, 10
(2 t

(2

(2

(2

(

w

Q9

- OMe- 5- CRB- pRep9l §chpfl TEOMOME- 3- CF3- phenyl ) - NH- |
- OVe- 5- CF3- phanyk) - M, . €&y OMock £~ peeny| Joddt, -C&, Oadb~-Rogheny! ) - NH-,
- OVe- 4- C1- phenyl ) -NH, (2-Owe-6-0d -phenyl)-NH, (2-Ove-4-CH3-phenyl)-NH,
- OVe- 6- CH3- phenyl ) - NH, (2- OWe-4- CF3-phenyl )-NH, (2-Owe-6-CF3-phenyl)-NH
3- CF3- 4- Ghiph yé% Nt g (Be&E3- 4- C(O) CH3- phenyl ) - NH, 15
(2,3,5-tri d -pheny g-NH-, 3- CH3- 4- C02Me- phenyl ) -NH, and
( 3- CHO-™- Ove- phBRERY1INH BuRS§iRUtrd wdltBcPed fAYRTRYdrogen, fluoro, chloro,

brono, cyano, ngLBKER,ELIKLbsREeR¥EG WIRRr @RY! g3BULYl, t-Dbutyl, 20 nitro,
‘trifluoronethyl, methoxy, ethoxy, isopropoxy, and trifluoromethoxy. [5] In

anot her enbodin@nﬁH3€©§ﬂbf€@bhtphﬂWEhtioﬁub$bit@égdawhbbe33%bnpound_of
T L PR B TR Wi b al R o
- SCHZ-, - CH20-, 2-_@;@%:0)7&!?_&@9?2;—, QUupsEhZNREA wiZ® Rr3WO 02/ 059127
PCT/USOL/ ~937-4 nis 1 or 2; Rl is_selected from
10 2- (H3CCH(OH) ) -phenyl- substituted with R33;
2- (H3CCH2CH (OH) ) -phenyl- substituted with R33;
2- (HOCH,) -phenyl- substituted with R33;
2- (HOCH3CH;y) -phenyl- substituted with R33;
2- (H3COCH;) -phenyl- substituted with R33;
15 2- (H3COCH2CH3) -phenyl- substituted with R33;
2- (H3CCH (OMe) ) -phenyl- substituted with R33;
2-(H3COC (=0) ) -phenyl- substituted with R33;
2- (HOCHCH=CH) -phenyl- substituted with R33;
2- ( (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;
-20-



5H C(=0 R, C( =0) OR2, Cl_g alkyl, C2_8 alkenyl, 10 C2_8 al kynyl,
C3_7 cycloalkyl, C1 6 alkyl substituted with 0-2 R2, C2_6 al kenyl

substi t utved 0dIN2D-2 R2, C2 6 al kynyl substituted wi th 0- PCRASOVEIG4y|
substituted with 0-2 R2, and 5-6 nenbered heterocyclic ring system
containing at |east one heteroatom sel ect ed fron1th§ group consisting of N,
O and S, said BetBsG8ycPhenylng sybsbhtutediwitheB’W th 0-2 R2; 20 R2, at

each occurrence, i s Lndependently selecte rom¥E, 61, CH2F, CHF2, CF3,
Cl_4 al kyl, cz_ﬂ‘éﬁkééﬁgr, ik e 4%5%%@1‘?%3??%& oal kyl , phenyl

substit ut ed Mﬁtb—@eéhE&ﬁa—ﬁﬁeﬁyfcarEgﬁxektﬁtéaSWQuﬁ gabstituted with 0-3
R41, and 5-10 nenbered heterocyclic ring st}és_tem cont ai ni ng from30 1-4
‘het er oat oms sel éct(édPFPBWhépé?BMB“coﬁ§P§ LRYLEA WitH Rapd S substituted

with 0-3 RAL Ra (i SpleBhky FlpeAlkY! ; s3Bst3Qute¥D,92h0R9127 RAb is H
PCT/ USQL/ - 1937-1 al ternatlve}f:y, 4a and R4b are taken_ together to form =0

or =S; 5 R7 and4RYH3GEHEHHE ROurtrdmnyl ar subrtehantrMwitk & ot ed from H,
hal o, -CF3, -OCE3, - R _aN02.. - NRAGRAT .C I, . 4l kenyl, C2_8
al kynyl, CL_4 har &ST‘%‘? ??’%“ﬂ{g %}WH&R@, (%iﬁ%%%@%%‘?@’r%i% C3-to
cYcl oal kyl  subsyiytiecuyd 4o O HoiE8y1 Cl-dusd kytussdshitWtR® wi th 0-2 R11,
C3-10 carbocyclic residue substituted with 0-3 R33, aryl_ substituted with
0-5 R33, 4- (H3CC (=0))-phenyl- substituted with R33;
10 4- (H3CCH,CH2CH (OH) ) -phenyl- substituted with R33;
4- ( (H3C) ,CHCH (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;
15 4- (cyclobutyloxy) -phenyl- substituted with R33; and
4- (cyclopentyloxy) -phenyl- substituted with R33;

R12 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- (H3CCH;CH(OH) ) -phenyl- substituted with R33;
2- (HOCH;) -phenyl- substituted with R33;
2- (HOCH2CHj) -phenyl- substituted with R33;
2- (H3COCH;) -phenyl- substituted with R33;
2- (H3COCH,CHy ) -phenyl- substituted with R33;
30 2- (H3CCH(OMe) ) -phenyl- substituted with R33;
2- (H3COC (=0) ) -phenyl- substituted with R33;
2- (HOCH2CH=CH) -phenyl- substituted with R33;
2- ( (MeOC=0) CH=CH) -phenyl- substituted with R33;
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15 5-10 nmenbered heterocyclic
sel ected fromthe group consis
20 OR12, WWR12/0SMKL2R13, C(O H,
OC(O R12, OC(O) OR12, CH(=NR14)
S(O2R12, S (O NR12R13,

NR12C (0) R15) ﬂﬁim@tm)l)

is selected fro
al kenyl, C2_8 a k(EtF§hg 4gﬁa

C3-10 cYcIoaIkyB Subgtppwﬂédphﬁnwle-ZSRbstlcutﬁdMWQﬂh

o B boohhoher) bl Ssftearish B

R11, C2_4 al ken
.0-1 R11, -31

substityted W t B-QNG ) RpBengiy
het erocyclic ring system conta
-group 5 consi st PndHaFON PReIYh

00 Oy GR12, 10 A SRR R REDY o o 2T

ring systemcontaining from 1-4 heteroatons

ting of NN, O and S substituted with 0-3 R31
C(O R12, C(O NR12R13~ NR14 @I RDPZ/A93Z4O) OR12,
NR12R13, NHC(=NR14) NR12R13, S(O R12,
2NR12R13, NR14S (O Rl% NR14S (O 2R12,

S
@Rgls)nmmzsu@@yclmd aﬁdthz§< R12C (0) NHRL5: R8

+Ng2p.C1_8 al kyl, C2_8
§‘(}Ctl 4 haloalkyl)oxy,
Bstituted with 0-2
abkkynyl

P5anE%Bt§gH&f 8 alkoxy

substituted with
car bocyclic residue

supstiituted wWith &®38;R33, 5-10 nenbered
ining from1l-4 hetergggorrs selected fromthe

d SS§E'5§t1FPG€édthPh 8 R31 OR12, SRI2,

R OR12, O R12,
R%?Rli% g?z@?lf?lz S(OS 2??12

S(O) NR12R13, S(Q))-ZNRJ.@R@IB ~pRRbF3(0) RUDS tARUASEOWARID R3RRL2C (0) R15, NRL2C

(O OR15, NRL2S,( and
ClL 4 alkyl, C2 4 ﬁ'ﬁi ?‘en 4
fron1Hx)han €F3H3€©mkphéﬁgl

Cl_4 hal oal kyl ,
substi t ut ed mﬁt

Cl 8 al koxy

C3-to cYcl oal k
A-dF3upzg) abﬁpyéubstsrlmté&

NRL ®) Q.is selected fromH,
aI%%%y% andwé%%Agélkoxy R11 is sel ected

2056%381ahk¢6 w€2h8RéPkenyI C2_8 al kynyl,
C3- loﬁggrbocyclic resi due
5-10 nenber ed

het erocyclic rlgg(gﬁggggbcgﬁgﬁyqlngshhg@h%5t3d4wq%%ﬁ@patons sel ected from
of N,

the group consisting o

NR12R13, C(O) H, 4e(J§RtRheaydy NRERRES 1 LG eRRYA

OC(O OR1
15
4- (H3CS) -phenyl
4- (H3CO) -phenyl
4- (ethoxy) -phen
4-(i-propoxy) -p

20 4- (i-butoxy)-ph

4- (H3CCH,CH,C (=0) ) -phenyl-
4-( (H3C)2CHC (=0) ) -phenyl-

4- (H3CCH,C (=0))

4- (H3CC(=0))-phenyl-

25

4- ( (H3C)2CHCH(OH) ) -phenyl-
4- (H3CCH,CH (OH) ) -phenyl-

4- (H3CCH(OH) ) -phenyl-
4- (cyclopropyloxy) -phenyl -

30

4- (cyclopentyloxy) -phenyl -

is H, methyl,

4- (fluoro) -phenyl-
4- (chloro) -phenyl -

-phenyl-

4- (H3CCH,CH2CH (OH) ) -phenyl -

4- (cyclobutyloxy) -phenyl-

d S substituted with 0-3 R31 OR12, SR12,
2, C(OOR12, CC(C»RlZ
substituted with R33;

an

substituted with R33;
substituted with R33;

substituted with R33;

yl- substituted with R33;

henyl- substituted with R33;

enyl- substituted with R33;
substituted with R33;
substituted with R33;
substituted with R33;
substituted with R33;
substituted with R33;
substituted with R33;
substituted with R33;
substituted with R33;

substituted with R33;
substituted with R33; and
substituted with R33;

or ethyl;
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CH( =NR14) NR12R13, NHC(=NR14) NR12R13, S(OR12, S(O2R12, S (O NRI2R13, S
(0) 2NR12R13, NR14S (0) R12, NR14S (0) 2R12, NR12C (O R15, NR12C (O OR15,
NR12S (0)WemR28391ahd NR12C ( O ) NHR15 35 -32 WD 02/ 0912 PORAINOUSBITA~937- t
R12, at each occurrence, is independently selected from Cl-4 al kyl
substituted with 0-1 R 2a C2-4 al kenyl substituted with 0-1 R2a C2 4

al kynyl subdterossdveilvh 8'1 @ndaR5 Opigr el frikyd Sub i ¢ estbeyed 0- 3
R33. aryl substihybedotelhed 2883 pyidulcapheanalivinias! dus ausa ut ed
with 0-3 R33, and 5-10 nenbered hefe.rocycllc ring systemcontaining from
1- 4 het er oat onsPdpeEdEAAYLr oRIPRE 1GA5YE - 1oekbydPdtekd z3n YN, 284 and S
substituted w tho@pBo®3hyR;2a, at each occurrence, is independently

sel ected from phenyl substituted with 0-5 R33; 15 C3-10 carbocyclic residue
substituted with 0-3 R33, and 5-10 menbered het erocyclic ring system

cont ai ni ngafllt@%h&tév@qygrRatoaﬁdsﬂieq&r%hfar@@aérk@igfcotw mdhpesting of N, O

-and S substituted wi,th 0-3 R31; 20 R13, at eac oc%l; r.enc:—:i;jr IS

i ndependent |y s&PBREBES temEATrMCE. & ~alPRy 0 -Bsmpezq ﬁﬁ}lc,yc & C2_4 al kynyl ;

al ter nalt: vel y,b R_éze&awgyﬁ_l&ﬁj @iingt @yfscn@g\l 205tad:f1iﬁgﬁﬁlfbﬁf_ Ie1eL325Rl r2 i ng -

optionally substituted with - ro- =; alternatively,.

when attached tbeheﬁﬁﬁtﬁgscgﬁg}leﬁgﬁdt %I("’Pglr %}hg §rogp fﬁ’pr‘?é‘r%:é‘lpgd Og? @gm ic

Pﬁt eraoyclic riong ayst ];Smehab:eiimélsgiﬁr my;ai&opb&tggmmmqséhgct edI from
e group consi st.ing of. | ai | c s ic

ring systemis %%Sgtgﬂlré eﬁegr“%%m glo}l_}gqégitoggt’egfl \?h(i)ei%glﬁ s.glltd%z%icl yélic

het erocycli ¢ ri hgngyjstidarpd ydubbenzdmidagiolinyl3d Rng bepztylazolwle2/ 0, 9127

PCT/ USO1/ ~937. 1 herein said bicyclic heterocyclic ring system is

substituted with 0-1 R1S;

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, -OCH;, -CF3, -OCF3, -CN, and -NO.

25 provided at least one of R7 or R® 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

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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Rl 4, at each occurrence, is independently selected fromH and Cl-4 al kyl;
R15, at each occurrence, is independently selected from5 H, Cl_4 alkyl,
C2_4 al kewigloz/oaiad’ C2_4 al kynyl; R16, at each occurrence, iFETVUeHEIdent |y
selected fromH OH, halo, CN, NO2, CF3, SO02R45, NR46R47, -C(=0)H, Cl_4

al kyl, C2_4 alkeng C2_4 alkgnyl Cl 4 haloalkg 10 C1_3 hal oal kyl - oxy-,
and Cl_3 al kyFoRYyEyl ran PeRt¥hchoRexYt endaPTPRY 1 ndepRIAEEh: | " BERE¥Led from

H OH halo, @ﬁé%e;éﬁ 7 Réome NP 6F4dpy N d2 Ghe bhl kit y1 152%§)ch§1peﬁe91
occurrence, Ei nh enq¥£tl selec ed frf ?1 égk TE CN, N02, CF3,
S02R45, NR46RATEE lcfble) p%efﬁ?ﬁ Y EReBt At ky ¥L8kEhyl . 2 6 al kynyl ,
C3_6 cycl oal kytme€Hy Ypdrat wh) k¥4 £16drdetiayDal RyD- @Xﬁluofaeﬂhﬁlkyloxy- Cl 4
al kyl t 4 Ik 20 Cl,4 al kyl-C(= al k

ClL 4 ahiyl cgfﬁof' %ﬁféKcyc?%gx Yl - %x roP%%yéxcg%?%g?¥§1%e?ﬁy?¥%¥§x% Cl 6
al kyl substi ttads v2 thuiGHy het horgthel houyenypt opdxut &oydxy, - S02R45,

- NRA6RA7, NR 5 . 6 al kenyl

substit ut ed Wég{%]ﬂ%g%%g%f é%xéﬁ%ﬁ%&& %Jt’éﬂge Y 502R45, - NRAGRAT,
NR46R47C( =0) -4 -Teet 0l - I-Rényenyh2-3 . 3edmhlora@ %aphomwlr ence, is

dependent | | 6RA7. NO2.
|C'r\1|; "% 8 a kgtnlsiﬁllggj e%’éazfi)ﬁmﬁp%en}hgi ﬁ%&%b%@%a%%%% %ﬂfﬁ al kyl

subst i ¥Qt ed vmf erentyl, a%;@l%femﬂmzé@lwwmhgeml and -34 WO
02/ 089127 PCT+ WS Sbudpiime ShyD, r@@%;ﬁ&bﬂxﬁé@ﬁypl | §y¢1HHeRyShELHGONt aIS ni ng

from 1-4 heteroatons selected fromt group consisting of N, O and
substitut ed wGHrQHS RAZ2-SHRACH2, at-CHx€H -6&cur r€REH, €= Cn@gpendently
selected fromH, CE3, halo, OH CO2H SO02R45, NR46R47, NO2, CN, CH(=NH) NH2
NHC( =NH) NH2, ¥29 6 GlH&GRHH <2 6 al kynyl, Cl 4 al koxy, CL 4 hal oal kyl, 10
C3_6 cycloalkyl Cl 4 alkyl substituted with 0-1 R43, aryl substituted with

0-3 R44, and
15 R4a is H;

R4b is H;

alternatively, R%2 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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5-10 nmenbered heterocyclic ring systemcontaining from 1-4 heteroatons
selected fromthe group 15 consisting of N, O and S substituted with 0-3

R44; R4A3 wWe 0g8592Tycl oal kyl
each occurrence,
CO2H, SO2R45, -CF3, -OCF3, -CN,

Cl-4 alkyl; 25 R46, at each occu

or a

and Cl_4 al kyd;criskd¥Henyl, efcil OSEHEHR

i s independently selected fromH, halo,

substituted with 0-3 REI/USM4944, at
-OH, NR4G6R47,

NO2, Cl1-4 alkyl, and Cl1_4 al koxy; R45 is
rrence, i s independently selected fromH

E, 4Sbi:@zd@§n@ﬁlymly sel ected from

ryl

H 30 and Cl-4 alk not me res i nvention

prow des a no‘be‘?y%"bc?ﬁ}%?}hﬂiof %]ape]i‘?n 23% hy {pheny 59127 1 Rg ~N.R R$
N 4a R~ ~ N R;J;pragalyI;bhéx)ylnheateisbpﬂﬁfrﬂﬁwym?&-lsua(yllshel@lﬁ,, -0, -S-,

- CH2CH R1 |s selected fromH, 10

(= O)Rgrf C (Oqjé’il@f@rtﬁﬁfgyﬁﬁ’q}‘%ﬁcz_‘é“%l’k% fa al kynyl, 15 C3_6

cycl oal kyl , @-isgbkohosytsény it eﬁ-Wifﬂ@eﬂorﬁét;h@nghamkbnyl subst i t ut ed

‘Wth 0-2 FQ, [ ﬁg bstituted with 0-2 R2; 20 R2, at each

occurrence, fgqgﬁ'epéﬁ%%%%ﬁ%é%%#bcted fromCl 4 alkyl, C2_4 alkenyl, C2 4

al kynyl, C3_6 cycl oal kyl,

2,3-dichlorophenyl,

10 2,3-dimethylphenyl,

2, 3-dimethoxyphenyl,

2,4-dichlorophenyl,
2,4-dimethylphenyl,
15

2,5-dichlorophenyl,
2,5-dimethylphenyl,

2,5-dimethoxyphenyl,

20
2,6-dichlorophenyl,
2,6-dimethylphenyl,

2, 6-dimethoxyphenyl,

25 3,4-dichlorophenyl,

3,4-dimethylphenyl,

3,4-dimethoxyphenyl,

2,4-dimethoxyphenyl,

2,3-difluorophenyl,
2,3-ditrifluoromethylphenyl,
2,3-ditrifluoromethoxyphenyl,

2,4-difluorophenyl,
2,4-ditrifluoromethylphenyl,
2,4-ditrifluoromethoxyphenyl,

2,5-difluorophenyl,
2,5-ditrifluoromethylphenyl,
2,5-ditrifluoromethoxyphenyl,

2,6-difluorophenyl,
2,6-ditrifluoromethylphenyl,
2,6-ditrifluoromethoxyphenyl,

3,4-difluorophenyl,
3,4-ditrifluoromethylphenyl,
3,4-ditrifluoromethoxyphenyl,

30

35

2,4,6-trichlorophenyl, 2,4,6-trifluorophenyl,
2,4,6-trimethylphenyl,
2,4,6-trimethoxyphenyl,

2-chloro-4-CF3-phenyl,
2-chloro-4-CF3-phenyl,

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

2,4,6-tritrifluoromethylphenyl,
2,4,6-tritrifluoromethoxyphenyl,

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

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

~-25-

2-chloro-4-CF30-phenyl,



25 phenyl
with 0-3 R41, and 5-10 nenbered
1-4 het erVQ0A¥12E| ected fromth
substituted with 0-3 30 R41; -36
Cl_4 al kyl;
form =0 or @ RP~
from10 H, hal o, ,
C2_6 al kenyl,

hal oal kyl ) oxyA~ @Q@My&al (k:(}'l

substituted with O- 2 R11, 15 C3_
R33, ar,_,yl sutﬁth th
%

containng fro

Rab |s H 5 alter atively, R4a and

¥ﬁ éhﬁﬂY%m

atltlon B R S R b e el

substituted with 0-5 R42; C3-10 carbocyclic residue substituted

het erocyclic ring system containing from
e group consisting of N, @®CTHHQ1/4374
WO 021 059127 PCT/ USOL/ ~937~ Rd4a is H or

éﬁiare tq%gaktogether to
?

1y sel ected

ATHTREL -

“OH, -ON, -NO2 , -NR46R47 . CL 6 al kyl,
al oa aIk {Cl 4
radititcRhent e 185 R al kyl

| 0 carbocyclic reS|due substltuted with 0-3
ring system
ing of N, O

and S substi tZﬁMﬁ:l-&lehzﬂ}@ﬂO RBNOLRIENYIR1 2, NQEIPRE@ylc( 0O)H C(OR12,

g%lé‘@( C%E?Q‘gjr‘%‘e}%s( 0)

ARG

S(O 2NR12R13 zml-zﬁS(lG)pﬂbznyland Z\IFQ:LM@-( me'pfmmls sel ect ed fromH, halo,

NRIDRIS NG e g
_ccl:Fg haI oal kﬁ %&’@%afkgp ;Phe(réﬁ

subst itot ed @-Med-phd®3a,, Ck 4 -aliql- ts—utéﬂ-lphﬁrqdlvmth 0-2 R11,

substltuted\%tj14 trf%Lphenyl

2,3,4,6-tetraF-phenyl,

2-CF3-4-EtO-phenyl,
2-CF3-4-Cl-phenyl,

kenyl, C2_6 al kynyl,
-1o cYcIoaIkyI
C2_4 al kenyl

1 %i%

‘4 hal©

%n%J

W0 Q2P 2 Kl 1 ~937. 1

2,3,4,5,6-pentaF-phenyl,
2-CF3-4-iPrO-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-H;C (OH) -4-MeO-phenyl, 2-H;C(OMe)-4-MeO-phenyl,
2-H3CCH,CH (OH) -4-MeO-phenyl, 2-H3CCH,C(=0)-4-MeO-phenyl,
2-CH3CO3CH,CH, -4 -MeO-phenyl,

25 (Z) -2-HOCH2CH=CH-4-MeO-phenyl,

(E) -2-HOCH2CH=CH-4-MeO-phenyl,
(2) -2-CH3CO,CH=CH-4-MeO-phenyl,
(E) -2-CH3C0O,CH=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-OH-benzyl, 2-MeOC(=0)-3-MeO-phenyl,

2-Me-4-CN-phenyl, 2-Me-3-CN-phenyl,

~-26-



C2_4 al kynyl substituted with 0-1 R11, C3-io carbocyclic residue
substituted with 0-3 R33, aryl substituted with 0-5 R33, 5-10 nenbered

het er ocy W0@205Mg7 syst em containing from5 1-4 het er oat onPCIHOHAHBI4 f r om
the group consisting of N O and S substituted with 0-3 R31 OR12, SR12,
NR12R13, C(OH, C(O)R12 C(0)NR12R13, 10 NR14C(y R12, C{0)0R12) OC(O R12,
OC( O) OR12, cr-T(m MM@YNHCR% q)g(p)R12 S(O 2R12, S (O
NR12R13, S ( LB {? rdshZl NR12C (O R15,
NR12C (O 0R15 NRL2S (0) 2R15 and N 120 O) NARL5 ; 15 R11 is sel ected
fromH, hal o,3~H¥3Hz-menyINO2 3me®férd-lqhenm 6 al kenyl, C2_6 alkynyl, Cl 4

hal oal kyl , i&g{ o cYclaalk 10 carbocyclic resi due
substituted vl\%_tqf!nea }F/é)?%%gtl \3 b&fr t.bﬁt 5‘%\?\})&} 0-5 R33, 5-10 menbered

het erocyclic 2+M@—zs-yl$2tmo-qﬂm1m -Me-omMeCL (v letdedrgns, sel ected from the
gr oup consist' ng of and .S ti h 3.25 R31; OR12, SR12,
‘NR12R13, C(O) "gi'fo %@E ﬁgﬂ% }M@% ﬁ?’f “(0) OR12, CC (0)
R12, OC (0) O;R:Iﬁe 41—@1& C:N@AE)hé\ABaﬁRlia NHC ( =NR14 ) NR12R13, S ( O) R12

30 S(O) 2R12, S(O)NR12R13 S( O 2NR12R13, NR14S(O)R12 and NR14S(0) 2R12;
R12, at each occurrence is independently selected fromCl_4 al kyl

substitut ed wh IniRl 2a( Bmdghth ifkamyl substituted with 0-1 R 2a -38
3%

VO 02/ 059127 SOL/ ~937~ C2 ynyl. subst i with 0-1 R 2a C3_6
cycl oat&kyl sug%rf?atﬁaﬂoé*&’wrlﬂ*v- £ ﬁj’u with 0-5 R33; C3-10

car bocyclic re$+pme1 subigpthdnt ) viH-h, O(B— RBBl antbiverby 1D) tber ed

het erocyclic taip fr.om.1l teroatons selected fromthe
group consi st %ggcﬁ’%}‘( f@ﬁﬂd S'%u stli’lt1 %lflwﬁ?h' 0-3 R31 10 R 2a, at each
occurrence, |S2+¢Ei,e-pﬂm:|'enlt)l—w}s-e,l el € frdremhemNH-substituted with 0-5 R33;

C3-10 carbocygl i re trt 3, and 5-10 nenbered
het erocyclic f:?l_ncéd%— %IPX ) |‘n| ﬁﬁg &qo?#ﬁnyl ﬁe@groat ons selected fromthe
group 15 (2-0OCF3- phenyl) -NH-, (2-SMe-phenyl)-NH-,

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

(3- CF3-phenyl)-NH-, (3-CH3-phenyl)-NH-,
(3-OMe-phenyl) -NH-, (3-CN-phenyl)-NH-,
(3-OCF3-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-OCF3-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-diCHj3-phenyl) -NH-,
(2,5-diCH3-phenyl) -NH-, (2,6-diCH3-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-diCFi-phenyl)-NH-,
(2,3-diOMe-phenyl) -NH-, (2,4-diOMe-phenyl)-NH-,
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15 consisting of N, O and S substituted wth 0-3 R31; R13, at each
occurrence, is independently selected fromH Cl 4 alkyl, C2 4 al kenyl, and
C2_4 al kywi9lo2/o02%al ternatively, R 2 and R13 j oi n to form CF/USI/4BTHenber ed
ring optionally substituted with -O or -N(R14)_; alternatively, R12 and
R13 when attached to N may be 25 conbined to forma 9- or_ 10-menber ed

bi cyclic het e‘r%c%/’(ﬂ%@“‘?'l%@?s’t B vont%i GridiPNe dheans! he¥it oat oms sel ect ed

fromthe groug congiodd HhalyN,-Mi- an@B S -giNeiphaay 1) Nyl i c
het erocyclic ring systemis unsaturat ed or partially saturated, wherein 30

said bicyclic heterocyclic ring systemls substituted with 0-3 R16; R14, at
each occurren(cze.p-lﬁ-cm(iﬂimﬁﬂﬁnm}} se M-eﬁ-d]r-cphéﬁymm-l et hyl, propyl ,
and butyl ; each C enc S independ sel ected from -39
VO 02/ 059127 @%&%ﬁk@w RC 14 Qiﬁw F?P XEQ "and c2_4 al kynyl ;
R16, at each (@:—mﬂl-@}{aephaxymmbndam4Fy4s@Hacp®@rﬂyrlom\H .OH, F, Cl, CN
‘N02, CF3, SO02R4 4 ( H_ .5 _hoxy, ethoxy,
trifluoromet h&l ¥ agr:%}%r p?’iel’j’é’ﬁdné\%dx¢2 It%%“j‘—ft %ﬁ é)g‘?ﬁ&(}ec énce, is

i ndependent | y(zsgl.e_gci@tg Spheml) -Sr-  hal2e F-GREF;SpASAY1 )NREGRA7, and Cl_4

al kyl; 10 R33, at each occurrence |s mdependently sel ected fromH, OH,
hal 0, ON, NOX2-ErD-Erorbenywrsdirs, (2cF=§GF3pReeAYIclbs al kyl, C2_6

al kenyly  C2_6 Alkyylme Ghehemehanl kylz-Cla 4ol 6L 4
hal oal koyl oxS(- 15 Cle al ky on - Cl(I 4 al ky Ithlrg-?érﬁgl) 4 all kyl - C( =0 -, Cl 4

al kyl -C (=0)  (d+F - OV ahanylcbcl\tf%) Q-Fcp z%qwaherc( LoMly. c3
cycl oal kyl -oxy-, C3_6 cycI oal kyl net hyl -oxy-; Cl1_6 al kyl substl tut ed with

OH, et hoxy, eth xy, r OpOX but SO2R RA6RA7, NRA6R4A7C (=0
-, or (Cl 4 &% *%ﬁapldz*%* al K fll A 11‘?}13@]3; W OH, et hoxy,
et hoxy, pr opoon-CM-crx-spherSQZRckﬁi- - NRAGRA& - INRGRATI(M))- -, or (Cl_4
al kyI) 2- 1, QGCULLENCE,, 1§ _ endent |, ected fromH,
Hal o O—‘SZ gézﬁ acgf? ,DY§1§4§§27, P‘ﬁoﬁ %%%2 g‘ ﬁn?ﬂ?‘] 'C2_8 al kynyl
Cl_4 al koxy, (QLC4L—hSa-|G]ﬁ;I b}&len@_}]llél-mll—kyl(Zschstsl—bm3e§bh‘etn§/h)GNH -R43, 30 aryl
substituted 0-3 R42, .and ered ero cI| ring system
cont ai ni ng f\r,\@m% ?ﬁ%r‘-’m&g ygll ec[@dcﬁ' ~-8mEReP. Nc‘on5| sting of N,
O and S substitdat-ed opt - Bpheny1R44H-, (2-Cl-6-CF3 phenyl) -NH-,
{2-C1-3-OMe-phenyl)-NH-, (2-Cl1-4-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-,
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35 -40 WO 02/059127 PCT/USOL/-t937-1 R42, at each occurrence, is

i ndependently selected fromH, CF3, halo, OH CO2H, SO02R45, NR46R47, NO2,
CN, CH ( wbkdsonNt®2 ( NHC ( =NH ) NH2 , C2_6 al kenyl, C2_6PaNRipAYy¥937L1L 4

al koxy, Cl_4 haloalkyl, 5 C3_6 cycloalkyl, Cl1_4 alkyl substituted with 0-1
R43, aryl substituted with 0-3 R44, and 5-10 nmenbered heterocyclic ring
syst em cont ai (Ri-64l:F-BofFi-rhRBY &) o¥Hons (3eCEat 6dCH oRheRE!l yri¥p: 10

consi sting of, ;N~O_-zapd .S htuted wist he0-3_ - i 6 cycl oal kyl
or aryl subst(i?‘t &ESdBWiB 5 Bﬁgggﬂ %R\A@% '&gg ga?#o?@%?@r%gg‘ﬂ i's

i ndependent | { 2seiFgetedMerpimeHy 1halNg- , - QR -CHR4 6ROV e-0b2HY 1$6NR45, - CF3,
-OCF3, -CN, N02, Ci1-4 alkyl, and Cl-4 al koxy; R45 is Cl-4 al kyl; 20 R46, at
.each occurrence, is independently selected fromH and Cl1-4 al kyl; and R47,
at eachs occur(2emre-3-F -pheenydndamy,y (eio-ed-FdmeiyD5Nthd Cl-4 al kyl . [ 7]

Formila (1- by S iR REON R e 71 Ger e a4 0 021 056127
PCT/ USOL/ . 1932—-0Me-$ ~QQHpheny(-) -NiS-,  (2CEHA - CL-odiny L )orNH-SCH2- ;
(2-OMe-5-Cl-phenyl)-NH-, (2-OMe-6-Cl-phenyl)-NH-,
(2-OMe-3-CH3-phenyl)-NH-, (2-OMe-4-CH3-phenyl)-NH-,
10 (2-OMe-5-CH3-phenyl) -NH-, (2-OMe-6-CH3-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(0O)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

RY9 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
H4a
R” N e
X
n
(I-a)
wherein:
30 X is a bond -CHy-, -O-, -S-, -S(=0)-, -S(=0)2-, -NR1}0-,
-CHaCH,-, -OCHz-, -SCHp-, -CHp0-, -CHpS-, -NRIOCHz-, or
-CH3NR10-;
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Rl is selected from5 H, Cl1_4 alkyl, C2_4 alkenyl, C2_4 alkynyl, C3_4

cycl oal kyl, 10 C1_3 al kyl substitut ed with 0-1 R2, C2_3 al kenyl substituted
with 0-1 Wﬁ,omsndztz_s al kynyl substituted with 0-1 R2; R2,Pcavussaays74
occurrence, is independently selected from15 Cl1 4 al kyI , C2_4 al kenyl,
C2_4 al kynyl, C3_6 cycloal kyl, phenyl substituted with 0-5 R42; 20 C3_6
carbocyclic residue substituted with 0-3 R4l, and 5-6 menbered heterocyclic
ring systeg g@ngaipgi pg 1, 2) or 3 heteroatons selected fromthe group
consisting of N, O and S substituted with 0-3 R41 25 R4a is H, nethyl,
ethyl, propyl, or butyl; R4b is H 30 alternatively, Rd4a and R4b are t aken
t oget her t Qaf Qgrrbggeegeas,grgﬁ and R9, at each occurrence, are independently
selected from35 H, halo, -CF3, -OCF3, -OH, -CN, -N02, -NR46R47, -42 WO
02/ 059127 PCT/ USBL/ ~937-4 Cl1_4al kyl, C2_4 alkenyl, C2_4 alkynyl, Cl_4

hal oal kyl , C1_4 alkayy 2(C1_4 hal oal kyI ) oxy, C3-10cycl oal kyl substituted
with 0-2 R33 Cl _4al kyI substituted with 0-2 R11, 5C3-10car bocyclic residue
substituted w thCd= =9)RB3, aryl substituted with 0-5 R33, and5-6 nmenbered
heterocyclic ring s%sggggpont aining 1, 2,or 3 heteroatons selected fromthe
groupconsi sting of O~ and S substi tut ed wi th 0-310R31R8 is selected
fronH hal o, -CFSz- S@ﬁ{f—)nym -CN, -NO2, Cl-4alkyl, C2_4 alkenyl, C2 4

al kynyl, Cl_4 hahoal W 4 al koxy) (Cl 4 hal oal kyl) oxy, C3- 10cYcl oal kyl
substi ut ed with , C1_4al kyl substituted with 0-2 R11, C2_4al kenyl
substituted w thCf-2 cRtloGd k4al kynyl substi tuted with 0-1

R11, 20C3_| Ocar bocycl i C .resi d S,leStI 0y 3 R33, aryl substituted
with 0-S R33, 5- 6Chenter e it tﬂ?‘;\l\@ygt%mcontalnlng1 2,0r 3
het er oat ons sel eg% %aflr lh% didp fp M2 O and S substituted
wi th 0-32 5R310R1 R12R13 NRlZC(O)RlS NRlZ(':(O)CR15 NR12S (O 2R15,

and NR12C (O NHR3% aRlKyriyl seilsst o fedmth H) - mam?o) ~CF3, -CN, -N02, Cl_4

al kyl , C2 4 al kenyl hal gal k Cl 4 al koxy, (Cl1_4
hal oal3&/| )oxy, C3FYd EYPFG&FH%F%UB% ﬁu?e& Wi Fﬁdo 2 R33, C3_10 carbocyclic
resi due substituted einbBbefed R3BeroéycliVOr@ap089E2ém containing at

least one heterocatom selected from the group
consisting of N, 0, and S, said heterocyclic ring

system substituted with 0-2 RZ2;

20
R2, at each occurrence, is independently selected from
F, Cl, CHyF, CHF,, CFj,
C1-4 alkyl,
Cy-4 alkenyl,
25 Cz-4 alkynyl,
C3-g cycloalkyl,
phenyl substituted with 0-5 R42;
C3-.19 carbocyclic residue substituted with 0-3 R4, and
5-10 membered heterocyclic ring system containing from
30 1-4 heterocatoms selected from the group
consisting of N, 0, and S substituted with 0-3
R41;
R42 is H or Ci-4 alkyl;
35
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PCT/ USOL/ - ~937~ aryl substituted with 0-5 R33, and 5-6 nenbered
heterocyclic ring systemcontaining 1, 2, or 3 heteroatons selected from

t he groupwoanmsar? ng of N, 0, and S substituted with 0-3 PCR3USOHRIZI74at each
occurrence, is independently selected fromCl-4 al kyl substituted with 0-1
Rl 2a C2_4 al kenyl substituted with 0-1 R 2a 10 C2_4 al kynyl substituted
with 0-1 RR#R £8 B:cycloal kyl substituted with 0-3 R33, aryl substituted
with 0-5 R33; C3-10 carbocyclic residue substituted with 0-3 R33, and 5-10
menbered heterocyclic ring systemcontaining from15 1-4 heteroatons

sel ect ed f mdmetrmetgredy .c®idi sndnBibfane thkemd-@suber i tatformi+® @ 3 R31;
R 2a, at each ocgyrrence, is independently selected from 20 phenyl
.substituted with™0-5 R33; C3-10 carbocyclic residue substituted with 0-3
R33, arfd 5-10 nenbered heterocyclic ring systemcontaining from1-4

het or 0t ongrsghacked Lt OBbECoEAHPeRORS! SkENgnBEpbaalhcddsS PR { Ut ed

wth 0-3 each occurrence, IS In ndent elected fromH,
Cl-4 al kyl, C2_#ramkenyl, and C2_4 alkynyl; 30 alternatively, R12 and R13

join to forma % @r 6-nmeper edasikNg Rt i Qogd | Y asibst kidtgsh Wi th -0- or
-N(R14) -; al ter%ét ?‘S‘é?y', ’ag%léﬂlég'S \%i%tén ﬁ'acﬁ%'to rrgy '‘be conbined to
forma 9- or 10Chegrbelledl biCygl atkdbyhet €pox @l kynyl ngCsyshedoadirydi ni ng
from ]jc(g -44 WD 02/ 091271 PCT/ US /~9§7~o%%<er1§|%t ons selected fromthe
group tbnsisting of omed NETERY N, (Thrted g O and one N one S;

wherein said bi gyc|j eyratnasyCIdubgt it e -unsaetyrated or partially
saturated, wherein said 5 bicyclic heterocyclic ring systemis substituted
wWith 0-2 R16; RC4,s aalleathswesuitetred, withiddepRhdent|y sel ected from H,

met hyl, ethyl, propyl nd butyl; 10 R15 gt each occurrence i
i ndependent |y sg"Peﬁ{&dmf B ,!%Er[efﬁ;l Ueth St%%?ﬁw%%n@aﬁ ’
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, sr12, NR12r13, C(O)H, C(0)R12, C(O)NR12R13,
NR1l4c(0)R12, C(0)OR'2, oOC(0O)R12, OC(0)OR1Z,
CH(=NR14)NR12R13, NHC (=NR14)NR12R13, S(0O)R12, S(0O)yR1Z2,
S(O)NR12R13, S(O)ZNR12R13, NR14S(O)R12, NR14S(O)2R12,
NR12C (0)R15, NR12C(0)OR15, NR125(0),R15, and

25 NR12C (0)NHR15;

R8 is selected from
H, halo, -CF3, -OCF3, -OH, -CN, -NO3,
Ci-g alkyl, Cz_-g alkenyl, Cy-g alkynyl, Ci-4 haloalkyl,
30 Ci1-g alkoxy, (Ci-g4 haloalkyl)oxy,
C3-10 cycloalkyl substituted with 0-2 R33,
Ci-4 alkyl substituted with 0-2 R11,
C2-4 alkenyl substituted with 0-2 R11,
C-4 alkynyl substituted with 0-1 R11,
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R16, at each occurrence, is independently selected from15 H OH F, CI,
CN, NO2, nethyl, ethyl, methoxy, ethoxy, trifluoronethyl, and

trifl uoronetokosgi27 R31, at each occurrence, is independent IPCTHed0e0933d from
H, OH halo, CF3, nethyl, ethyl, and propyl; 20 R33, at each occurrence) is
i ndependently sel ected from H, O—l hal o, CN, NO2, CF3, SO02R45, NR4AG6R47)
-C(=OH, phenyl €3¢l &@h@ﬁycm o e Iy | SWIESE Brut g i th B-% R3%l oal kyl |
Cl_4 hal oal kyl, C1.4 hal oal k -_0X 5 al kyl oxy-, Cl1_4 al kylthio-,

Cl 4 al kyl - G =OPEYicEu § éé)tm%'5 %33 al kyl -OC(=0) -, Cl_4

al kyl-C{=0 O, 6316 myembealeldyhemkyro,cyea:_& m;i@lgoa;b/lsﬁenetdmpltadnyng Ekcdm al kyl
substituted with OH, gt Y, PO 0 SO02R45,

- NRABR4A7, NRAGRATC(= E')) Hg&i‘&%‘tt%%l Eeﬁ%B%f% %Z&te )é’xﬂl ¥Phyl substi tut ed
with O% nethoxy, et honss,lspn@powﬁ NouOox pnd &thltmwitu\lmeRMC( =0)
-, or (CLl_4 alkyl)C02s3,35 -45 WD 021059127 PCTIUSO/.1937-L R41l, at each

occurrence, is independéntly selected fromH, CF3, halo, OH CO2H, SO02R45,
NRA6RA7, NO2, CN, C2_4 al kenyl, C2_4 al kynyl, Cl1-3 al koxy, Cl1_3 hal oal kyl,

ot crar haPB b AR ERSR SIS o ke NERPRIRY 35 ot o

NHC( =NH) NH2, C2NRl4¢ kersd2, @(Obcaill@ynpb(O@Rl?, ad)tROQYOR@L 3 hal oal kyl, 10

0 S 0o 91 e o S e SR OBIORY 00 L OB iz

15 R44, at eacth@unnmrae,, 4 @) Mepgnﬂermﬁgf;g@j)e{atzequwgq@ gzl o, -OH,
NR46R47 CO2H, SO2R45, - CﬁF NO2, nethyl, ethyl, propyl butyl ,
met hoxy, et hoxyNRH?@HRXELS ,ari‘tRlﬁat(@xgbR1§D FRE S )Ryl andt hyl , propyl, or

butyl; R46, at §ﬁ§%ﬁ<§yﬁ‘ﬁﬁﬂqce i s independently sel ected from H, net hyI

et hyl, propyl, and 25 R47, at each occurrence, is i ndependently
sel ected fromfromH, nethyl, ethyl, propyl and butyl. [8] In another
(elrrbodl JEent o, §he_present i nvent |19n r%w r&gvglaf]({)gggfndcg Formul a

alkynyl, and Ci_-4 alkoxy;

R1l is selected from
H, halo, -CF3, -CN, -NO3,
20 Ci-g alkyl, Cp_g alkenyl, Cy_g alkynyl, Ci-4 haloalkyl,
Ci1-g alkoxy, C3z-1p cycloalkyl,
C3-.10 carbocyclic residue substituted with 0-3 R33,

aryl substituted with 0-5 R33,
5-10 membered heterocyclic ring system containing from

25 1-4 heterocatoms selected from the group
consisting of N, O, and S substituted with 0-3
R31.

!

OR12, sR12, NRI12R13, C(O)H, C(O)R!2, C(O)NRL2R13,
30 NR4C(0)R12, C(0)OR12, 0OC(0O)R12, oC(0)OR1Z,
CH (=NR14)NR12R13, NHC(=NR14)NR!2R13, s5(0)R12, S(0),R12,
S(O)NR12R13, 5(0);NR12R13, NR45(0)R12, NR14S(0),R12,
NR12C (0)R15, NR12C(0)OR13, NR125(0),3R15, and
NR12C (0)NHR15;
35
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30 Xis -CH2-, -0- or -S-; RLis selected fromH, 35 Cl1 4 alkyl, -46 WO
02/ 059127 PCT/ US01/~937~ C2_4 al kenyl, C2_4 al kynyl, C3_4 cycloal kyl, C1_3
al kyl subwoicessed’with 0-1 R2, 5 C2_3 al kenyl substituted REWUSOAHLITR2, and
C2_3 al kynyl substituted with 0-1 R2; R2, at each occurrence, is

I ndependently selected fromCl_4 alkyl , 10 C2-4 al kenyl, C2_4 al kynyl,

C3 6 cyclo@ﬂéylatphquIOSQBEFEFQ?ediaAﬁhdepsnﬁﬁzFlESSslégﬁsdcﬁxbmc resi due

substituted with 0-3 - red, heigrocyclic ring system
€t il ARt S LA B

containing 1, 2 er oat ons romthe group consisting of N,
O, and S substi ttyt gth Mtdry D-subili 2cLdavish H)-Rabldas H, alternatively, Rda
and R4b are taken together_to form=0 _25 R7 and g@i at each occurrence,
are independent Cg-sca BeyRy! SRS HLteted witimR 1. , -CF3, -OCF3, -CN

and - , 30 R$4s s o) -CF8,530CF3) -OH, -CN, -NO2,
ClL 4 QP%yL 2 533 k‘i&?illc‘;ae%?{% %}%%lg‘f‘f%_@%%lg K517 Cl 4 al koxy, (CL 4
‘hal oal kyl ) oxyar$3- sabsydltotleldy wittboi-st ®@*éd with 0-2 R33, 35 Cl_4 al kyl

substituted with 0-2 R11) -47
C3_19 carbocyclic residue substituted with 0-3 R33, and

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

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

’

Rl122, at each occurrence, is independently selected from
phenyl substituted with 0-5 R33;
15 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
R31.

’

20

R13, at each occurrence, is independently selected from
H, Cj-4 alkyl, C3-4 alkenyl, and Cjy.4 alkynyl;

alternatively, R12 and R!13 join to form a 5- or 6-membered

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

alternatively, R12 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

30 heteroatoms 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;

35
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WO 02/ 0a9127 C2_4 al kenyl substituted with 0-2 R11, C2-4 al kynyl
substituted with 0-1 R11, PCT/U SO01 L4937.1 C3_10 carbocyclic residue
substit ut W@ 0&0fH2D-3 R33, aryl substituted with 0-5 R33, PGE/BSMBHNITdr ed
het erocyclic ring systemcontaining 1, 2, or 3 heteroatons selected from
the group consisting of N, O and S substltuted with 0-3 R31 OR12, SR12,
NR12R13, NIRHC( @}Cﬁ@gh RRE2TrEOFeORiE, indenredentdy srRisctgdd FRRIV @ (O
NHR15 R11 is selgeef @] _from¥h ; halo, -CF3, -CN, -N02, C1_4 alkyl, C2_4

al kenyl, C2_4 al kynyl, Cl 4" hal oal kyl, 15 Cl1-4 al koxy, (Cl_4 haI oal kyl ) oxy,
C3-10 cycl oal kyl substituted with 0-2 R33, C3-10 carbocyclic residue

subst Ut gt {0, 02335 ENLnSHOSH L VEREohAGn01] BT Bl Ty menber e

‘het erocyclic fing Sys mcon arnin Foatoms Selected from
the group consi st ngCaHI\Blbylandcsquaﬂéttew&t:eén@tl¢294361%1nﬂl_2, at each
occurrence, is independently selected from25 Cl1_4 al kyl substituted with
0-1 Ri2a, C2 4 alkenyl substituted with 0-1 Rl2a C2_4 al kynyl substituted
with 0-1 RR28, G3t6eayhl oabkyteaobstnsunndep/enﬂeﬁt:ByRsaleatyeld $ubsmt it uted

with 0-5 R33 30 0 arboc i I esi bsid t 3, and
5-10 nenbered hgt’ef%lc:y allc? i §t’e#ébn?§?§l ngﬁﬁeﬂ& 1t %ét’% at ors
sel ected from tbe_gralupyTons) s4t a0gedly 1N, CQ. 4 ailtkynypLpst{ t4U1h%C10\§111kDIQ‘3 R31

35 -48 WO 02/ 09127 PCT/US01/~937-t Rl 2a, at _each occurrence, is
mdepe%Qiently sEneztRALPa Ry breryt - syt F1ut &d RILORYD-5 R33; C3.10
carbocyclic residue substituted with 0-3 R33, and 5-10 nenbered
heterocyclic ring systemcontaining from5 1-4 heteroatons sel ected from

t he group 88?18|@§|ﬂ30bf01xpugeaﬁa Sl§ub§@?PaF@€nMYhS©1§CRS@ fReB, at each

occurrence, is ind n |y | e 44 1 QR 4bQalr, 4 Ky, ]iﬁz 4 al kenyl
and C2_4 al kynyr-l %Pee(rﬂ%g{ol vg?‘g, gbgﬁiand%'%?)@] oi n%k% r 4

6-mermbered ring optionally substituted with -O or -N R14) 15
| t , ttach to f 9-
o TR VB B coRof B UbEAce! | S5 el ot Do EOIBLERS gt o1 @

or menber e eroc clicrin eém’c
het er oat ons sel 8¢t od, f hadot, he‘Ngr oop , cGHsl sSOfig‘150f NR46g47 aneICS:owm;ar ein said

bi cyclic heteroc ring 20 te | ec ed fromj ndol i ndol i nyl,
i ndazol yl , benzpﬁeﬁx ol §FL Gbaejrf?}/ o‘gzél Fﬁgﬁny nhd€ %e%zatfr a’%?’yl wher ei n
sai d bi cycl i ¢ hetef aopalldLlMyINg Gy gt RALbA1RYDSt Cf Ut ath Mdd kPt Jo>821-6,, 25 R14,
at each occurrence, i5s |ndependently iel ected fromH,_ nethyl et hyI
propyl, and but?ﬂ 4 alkyloxy-, Ci-a ylthio-, Ci_-4 alkyl-C(=0
20 Ci-4 alkyl-C(=O)NH-, Ci_s alkyl-0OC(=0)-,
C1-4 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
25 (C1-4 alkyl)COz-; and
Cz-¢ alkenyl substituted with OH, methoxy, ethoxy,
propoxy, butoxy, -SO,R45, -NR46R47, NR46R47C(=0)-, or
(C1-4 alkyl)COz-;

30 R4%4l, at each occurrence, is independently selected from
H, CF3, halo, OH, COzH, SO2R45, NR46R47, NO,, CN;
Ca-g alkenyl, Cz_g alkynyl, Cj;-4 alkoxy, Ci-4 haloalkyl
C1-4 alkyl substituted with 0-1 R43,

aryl substituted with 0-3 R42, and

~-34-




R15, at each occurrence, is independently selected fromH, nethyl, ethyl,
propyl, and butyl; 30 R16, at each occurrence, is independently sel ected
fromH, OMOG®O0582] CN, NO2, nethyl, ethyl, nethoxy, ethoxyRCT/US01/49374
trifluoromethyl, and trifluoronmethoxy; 35 R31, at each occurrence, is

i ndependent |y sel ected from H, OH, halo, CF3, nethyl, ethyl, i and propyl
49 WD 021 059 P22 (parmisaed PeIErpoysd.icaring FYSEER [Oitétining from

i ndependently sel ect gd-4f mﬂdﬁoa@dmﬁegél,e&gd NFm Eha gSQZ,;R45 NR46R47,
-C(=OH, phenyl, C1_6 alKkyl, aI kenyl cycl oal kyI
Cl_4 hal oal kyl, C1 4%%5&51%9 |%%Fe/1%‘1t 435 W}t%@o Cl 4
al kyl -C(=0)-, Cl_4 algéyl-C (=0)NH, Cl aI kyI oC (=0) -) C1_4

al kyl -CG(=0)0O, C3_6 cycl oaI kyl -oxy-, C3_6 cycl oal kyl net hyl -oxy-; 10 Cl1_6
al kyl substituted with OH, nethoxy, ethoxy, propoxy, butoxy, -S02R45,

-NR46R4A7, NRAGR4AY Ceabh- ocolirténcé, aiEYEnheﬁEﬁdenam§ cé16cakkenybm
substituted with OH,_ net hoxy, ethoxy, propo bqlt 0%y - SO2R45, - NRAGRA7,
NRA6RA7TC(=0) -. &F £53¢ Chalog Wl')@z@zﬂv ﬁ@aR NRSCR D cliPz erfd®, i s

i ndependent | y sel ect@qil = CRac , C02H, SO02R45, NR4A6R47, NO2,
CN, C2_4 alkenyl, C2_4 aI Kk nyI C1 é al koxy, Cl1_3 hal oal kyl, 20 and C1_3
al kyl : R42, at Gaech Ddeany nc,f'@)-sl §1kﬁn§éenﬂemléylls@ne;ctféld4f hedoBlkga3,

hal 0, QH, CD2H, S02 CN, CH ( =NH) NH2 , NHC ( =NH ) NH2
25 C2° 4 al kenyl , cgda6 ‘ﬂ% ‘% 3 al koxy, Cl 3 hal oal kyl, C3 6

cycl oal kyl , andc@14_3a}3]k3kylsu}5{4h31t1$t@d0drbﬂiom)yi rR&ycl obutyl , cycl opentyl ,
cycl ohexyl, phenyl, or pyridyl, each substlgut ed with 0-3 R44; 30 ° R44, at
each occurrence @iy lsﬁé’éﬁéﬁ&éﬁtdl y¥ishl OcBe®'frofn®, hal o, - OH NR4GRA7,

C2H, SO02R45, - GE3p m@QE%redCNetuQ%c yeRtRy i ngt I ste&f%@h&algﬂhblfr%ﬁﬁhoxy1
et hoxy, propoxy, and but 0X 35 -50 V\DOZ/O 12 PCT/ USOL/ ~937~
“4 heteroatoms selected from the group
15 consisting of N, 0, and S substituted with 0-3

R44.

’

R43 is C3.¢ cycloalkyl or aryl substituted with 0-3 R4%4;
20 R%4, at each occurrence, is independently selected from H,
halo, -OH, NR46R47, CO,H, SO,R45, -CF3, -OCF3, -CN, -

NO3, Ci1-4 alkyl, and Ci-4 alkoxy;

R45 is Cp-4 alkyl;

25
R46, at each occurrence, is independently selected from H
and Ci1-4 alkyl; and
R47, at each occurrence, is independently selected from H
30 and C;-4 alkyl.

[6] In another embodiment, the present invention

provides a novel compound of Formula (I-b):
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R45 is nethyl, ethyl, propyl, or butyl; R46, at each occurrence, is
i ndependently selected fromH, nethyl) ethyl, propyl, and butyl; and 5 R47,
at each owouwewsrer, is independently selected from from HPOTaideyh937et hyl
propyl, and butyl. [9] In another enbodi nent, the present invention 10
provi des a novel conmpound of Formula (I-b): Xis -CH2-, -0-, or -S-; Rl is
selected fromH, 15 C1_5 al kyl substityte i thl 0-1 R2) C2_5 al keny
substituted with 0-1 R2, and C2-3Ralk nyll supstituted with 0-1 R2; R2 is
C3_6 cycloalkyl; 20 Rda is H, R4bi and R9, at each occurrence,
are independently selected fromH, Cl|.geCH3 ( -OCH3 , -CF3 , -OCF3 ,
-CN, and -N02 ; R8 is selected friom ; ﬁhwl substituted with R11; 30
-phenyl substituted with 0-2 R33; CR12x\§912, NR12R13, NR12C(O R15,
NR12C( O) OR15, NR12S (O 2R15, and NR12C &,O) NHR15; R11 is selected from 35
phenyl - substituted with 0-5 fluoro; -&rb) WD 02/059127 PCT/USA |-1937-4
‘napht hyl - gmhstistuted with 0-3 R33; 2-(H3CCH2C(=0)) - phenyl - substituted
with R33; 2-(H3CC(=0)-phenyl- substituted with R33; 2-(HC(=0))-phenyl -
substituted with R33;

5 X is -CH3-, -0-, -S-, =-CHyCH;-, -OCHz-, -SCH;-, -CHz0-,

or -CHyS-;

Rl is selected from

H,

10 C(=0)R2,
C(=0)ORZ?,
Ci1-¢ alkyl,
Co-¢ alkenyl,
Ca-g alkynyl,

15 C3-g cycloalkyl,
Ci1-4 alkyl substituted with 0-2 RZ2,
Cy-4 alkenyl substituted with 0-2 R2, and
Cy-4 alkynyl substituted with 0-2 RZ;

20 R2, at each occurrence, is independently selected from
Ci-4 alkyl,
Cy-4 alkenyl,
Cp-4 alkynyl,
C3-g cycloalkyl,
25 phenyl substituted with 0-5 R42;
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
consisting of N, O, and S substituted with 0-3
30 R41;
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5 2-(H3CCH(OH)) - phenyl - substituted with R33; 2-(H3CCH2CH( OH)) - phenyl -
substituted with R33; 2-(HOCH2)-phenyl- substituted with R33;

2- ( HOCH2GWid)o2p0bmamy| - substituted with R33; 2-( H3COCH2) - pher¢ausosdddst i t ut ed
with R33; 10 2-( H3COCH2CH2) - phenyl - substituted with R33;

2- (H3CCH(Owe) ) - phenyl - substituted with R33; 2-(H3COC(=0) ) -phenyl -
substitut ed4®™ & R38r Qr(HBIKITH=CH) - phenyl - substituted with R33;

2- ((MeCC=0) CH=CH) - phenyl - substituted with R33; 15 2-(nethyl)-phenyl -
substituted with R33; 2-(ethyl)-phenyl- substituted with R33;

2- (i -propyRfepheny} - substituted with R33; 2-(F3C)-phenyl- substituted with
R33; 2-(NC) -phenyl - substituted with R33; 20 2-(H3Q0)-phenyl- substituted
wi th R33; 2-(fluoro)-phenyl- substituted with R33; 2-(chloro)-phenyl -
substi taut edltetrhaB3gely ( RO} - pheénptt st stdakeart ebgettie RIH Bofmi3€d)ephenyl -
substituted wth_R33; 25 3-(fluoro)-phenyl- substituted with R33;

*3-(chl oro) - phenylS substituted with R33; 4-(NC) -phenyl- substituted with
R33; 4-(fluoro)-phenyl - substitut ed with R33; 4-(chloro)-phenyl -

- (ro00) - phinghd Elnce? erd GrohePaicy: (afRoby BhaRs I I B2 e reda it

R33; 4-(i-propofypmphenyl - substi tut ed with R33; -52 WO 02/ 089127

PCT/ U 937- but bst j.{ut t h, B3a:
4-(I—B§g-QCHZC( B)){’I %8zy%¥£ubs 3Ute QH Schu ego\ém ‘Hg%%&q =0)) - pheny! -
substituted wth;R331KyX H&QClglzaEé})lﬁphe@yd -alths_,t]ltLEtle@ hallbaRR31,5

4- (H3CC(=0)) - phenyl - substltuted F& CCH2CH2CH( OH) ) - phenyl -
substituted with R33C14s (FHRS @l-i%ﬁﬁﬁi llﬁoé‘ybstl tuted with R33;

4- (H3CCH2CH(OH) 5 p e%x,'ao%qwl' rs%%tilwutt@ﬁauﬂn(wcﬁ@lﬂ(w) phenyl -

substituted with (Cycl opropyl oxy) - phenyl - substituted with R33;
4- (cycl obut yl ox¢) - pheﬁWl sa.t]d&stuttun@:li wutﬂh CRS’B R

4- (cycl opentyl oxy) - phenyl - suhstitut.e R1 sel ected from 15
phenyl15 subst i t GBetp G& CI?-YF JQudEst k%!‘U"tf’s.‘f|"f’u'7(}bodvat171 0-3 R33;

2- (H3CC2(( =0) ) - B%nl‘,hbs?zﬂ tbhuheenWol B 833 2- (H3CC(=0) ) - pheny! -
substituted vmtﬁ O) - phenyl - substituted with R33; 20

2- (H3CCH( OH) ) - pheh{| meshBEe th?é@r@FVﬁlRSBHEQ( ﬁxeeﬁmeaq)a)mawsnﬁmm
substituted with R33j-2- hEOEHhtBRENKE1 eEUbBSE! iFrdiedny Ght

2- (HOCH2CH2) - phenyl - substituted with R3 enyl - substituted
with R33; 2S 2- (H3COERBBRSTiBAeRE N 'SQbsPWu§eﬁuﬁtR§§g Weh 34

2- (H3GEH( Owe) ) - phenyk31 substituted with R33; 2-(H3COC(=0))-phenyl -
substituted with R33; 2-(HOCH2CH=CH) - phenyl - substituted with R33;

2- ((MeCC=0) CH=CH) - phenyl - substituted with R33; 30 2-(nethyl)-phenyl -
substituted wi tbRIR8;3;sﬁl%,ewpklbh_emm)ﬂsubwmm ed (9 INRIRR33, .
2-(i-propyl)-phenyl -Nﬁ![lpg%cl))télfzed W th RI'{;::,%, 0(2:-(9):1% pheng 6R§2u’bst| tuted with

R33; -53 ., C{0O)O OC ¢
CH (=NR14)NR12R13, NHC(=NR14)NR12R13, 5(0O)R1Z2,
25 S(0)5R12, S(O)NR12R13, 5(0),NR12R13, NR14S(0)R12,

and NR14s(0),R12;

R8 is selected from
H, halo, -CF3, -OCF3, -OH, -CN, -NO3,
30 Ci-¢ alkyl, Ca-g alkenyl, Cy_g alkynyl, Ci-g haloalkyl,
Ci-¢ alkoxy, (C1-4 haloalkyl)oxy,
C3-10 cycloalkyl substituted with 0-2 R33,
Ci-4 alkyl substituted with 0-2 R11,
C;-4 alkenyl substituted with 0-2 R11,
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WO 02/ 059127 PCT/USO /-193p 2-(NC)-phenyl - substituted with R33

2- (H3Q0) - phenyl - substituted with R33; 2-(fluoro)-phenyl- substituted with
R33; 2-( cWborsjsiphenyl - substituted with R33; 5 3-(NC) - pharGA/uS42351i t ut ed
with R33; 3-(H3Q0)-phenyl- substituted with R33; 3- (fluoro) -phenyl-
substituted with R33; 3-(chloro)-phenyl- substituted with R33;

4- (NC) - phenyl - Sobstalkymyil veelbs RBGutad with| Qo oBiphenyl - substituted with

R33; 4-(chl oro)-phenyl - substituted wth 3., A-(H3CS) - phe y%- $ubsti tuted
with R33: 4-(H369)1$rfe%ﬁ‘ﬁ°-cysiﬂb’s‘iﬁ%ﬁ’&“%§ %%%‘{%ﬁ‘%h@gy‘?- Heny! -
substituted witBrB33slpstitutREOMEN oRBemPB, substituted with R33;

4- (i -butoxy)-phenyl - substituted with R3

3 4- HSCCHZCHZ% :Og),- phen;lgg-
substituted w t R-RE3MeRber RICPEERECSHOLLh&h9- SY&5EM IR RIEm
Subst L0t od W th R34 (LBO0 PGB G yeaheny s SUbSL Lot Rl it Ra3
substituted wt ; 4-( - = substituted.wt ;

4- ((H3C) 2CHCH( OH) ) - pﬁ@ﬁﬁﬁgﬁéﬁﬁsggt gje?:{)waf‘%q%é‘lb i@%é‘é@lqg&%?ta—b%_gphenyl -
substituted with R33Rr3%4; (H3CCH( OH) ) - phenyl - substituted with R33; 25
4-{cycl opropyl oxy) - phenyl - substituted with R33 4-(cycl obutyl oxy) - phenyl -
substituted with R33; and 4-(cycl opentyl oxy)-phenyl - substituted with R33;
R13 is H, methybrld; sk¥¥/| NRBGRAR|ecqajiyetyo) L2, an RiBIZrdPn to forma 5-

or 6-nenbered ring,selected frompyrralyl, rrolidin i m dazol yl,
pi perikfi nyl, pi Hégfgfﬂﬁ/ﬁfn&@%h%@éer PH%WIR%ndO%?Lﬂ%H'nyI; -54 WD
02/ 09127 PCT/ USPl/(=nR37) ekt B{13at ivye! (-rR2 PNADZRIRL3 gWiogr1al t gebegdriDd, N may

be conbined to forma 9- or 10-nenbered bicyclic heterocyclic ring system
cont ai ni ng fr omS103NB1 AR br Et@MRIRIEREt R 4rSo(r*ia)tl"!Jré,gNB&%S t@hmRti ng of N,

0, and S; wherejn,sai i £YGcliG Qeycl.Lg, L) ng system.is selected from
i ndol yl, indoli h@ﬂﬂﬁu@%m w EQ??Q?):% daz’g*‘yé@éﬁzi ti 8491 i nyl, and
benztriazolyl; where(d)@@kth bicyclic heterocyclic ring systemis 10
substituted with 0-1 R16; R15 is H, nethyl, ethyl, propyl, or butyl; R16,
at eact® occurrence, is i ndependently selected from15 H, OH, F, Cl1, CN,
NO2, nethykilefdyie] 8BEE@XFromt hoxy, trifluoronmethyl, and trifluoronethoxy;
and R33, at each occurrence, is_independently iﬁl ﬁCt ed fromH F, Cl, -CH3,
- OCH3, - CF3, -_CﬁFS,ha-é!\l, “SRa -1 1161-6n2ak¥t her enbodi ment, the
rFJ{r ese/nt RI4 nv;ztti) i ep_pProMdRa a doyehl1roapound, of HprdBdg X, -d@).x BOkokyR R8 N
~ ~ a
C3-10 cycloalkyl,
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 heterocatoms selected from the group

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

OR12, sRr12, NR12R13, C(0)H, C(O)R!2, C(O)NR12R13,
NR14C(0)R12, C(O)OR1Z, 0C(0)R12, 0OC(0)OR1Z,
CH(=NR14)NR12R13, NHC(=NR14)NR12R13, S(O)R1Z,

30 $(0)2R12, s(0)NR12R13, 5(0);NR12R13, NR145(0)R12,
and NR145(0),R12;

R12, at each occurrence, is independently selected from
C1-4 alkyl substituted with 0-1 R12a,

35 Cz-4 alkenyl substituted with 0-1 R12a,
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25 wherein: (1-b) RlL is selected from hydrogen, nethyl, ethyl, n-propyl,
n-butyl, s-butyl) 30 t-butyl) n-pentyl, n-hexyl, 2-propyl, 2-butyl,

2- pentyl , WO 2052y | , 2-net hyl propyl, 2-methyl butyl, 2-nmet BATESHMDI7H
2-ethyl butyl, 3-nethylpentyl, 3-nethylbutyl, 4-nethylpentyl, 2-fluoroethyl,
2, 2- d|fluoroethyl -55 WD 02/059127 PCT/ USOL/-1937.t

2,2, 2- trlfluoroébhylal&YmNbp%%®$tlQuhedhwitn drbpRMA,, trans-2-butenyl,

3- nethyl but enyl buten tra ent 1), ¢ fentenyl, 4-pentenyl,
4- et hyl - 3- pent gﬁy‘f’ 3C]§ oro 3}%/ 21-5 Q%aﬁas 3-phenyl - 2- pr openy! |,

cycl opropyl, Cyglr?b.ub)ﬁbstﬁy_ﬁlt@ﬂemﬂfh ocxsclRohexyl cyclopropyl rrethyl
cyclobutylnethyl cyclopentylnethyl_ cyclohexylnethl

- CH2- CH=CH2, - CR3CH QP C Kesi e Subrfitarpe Wl%H 01—'13 Ri*z?a iandy  R4b
is H 15 alternat welnxémbB%@aaa@tB%ggzq1Ealffi9,gt feRet cb qrnrlln : fﬂn and

R9, at ‘each occurrence, are ind sel'écte from ydroge l"uor o,
nmethyl, trifluoromet Ay, h&ﬁGrﬁéﬁﬁwﬁyseéﬁcﬁsdl§r§§15@@e@rpwﬁn1hydrogen

fluoro, chloro, brompeneY8RAngMeihKl,, o5t Bk, PIRBWE: @Rl Rk, oRuty! .
t-butyl, nitro, trlflﬁororrethyl msthoxy, et hoxy, isopropoxy, 25

trifluoronethoxy, phBAYI , nethyl (=0 -, ethyl (=0 -, propyl O(=0) -

i sopropyl (=0 butyl (=0 -, phenyl {( O) 30 net hylC02-, ethylC02-,
propylC02-, isopro 1CD2- but y1C02-, phenleDZ- di met hyl am no- S(=0) -,

di et hy} @i RY23( =Y -§ach NGHFWIRARGR nol S(HEjeperkientbyrepleanedof Spr0) -, 35
di butyl am no- S(5Rbny1d60BERY L AFELROWSEROY=5 RI6,;

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

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

r

R13, at each occurrence, is independently selected from
H, Ci1-4 alkyl, Cy_4 alkenyl, and Cjy-4 alkynyl;
20
alternatively, R12 and R!3 join to form a 5- or 6-membered

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

alternatively, R12 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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WO 02/ 059127 PCT/ USQOL/-1L937.1 di met hyl am no- SO02-, di et hyl am no-S02-,

di
di
di
di
2-

2-
3-

3-
3-
4-
4-
4-
4-
2,

I\)I\JNI\)I\)I\)NOOCDI\)NI\)I\)I\)NI\)I\)I\)

2-

propyl am no- S02-, di-i sopropyl am no-S02-, di butyl am no-S02-,
pheny!| aWPHB08D27 5 di net hyl ami no- C(=0) -, di et hyl am no- ®CIYS01/49374
propyl am no- C( O) di -i sopropyl am no-C(=0) -, di butyI am no- C(=0) -

phenyl am no- C( -,. 2-chl or oppheny flu rop 2 br omophenyl, 10
cyanophenyl , 2Hnet rﬁh%L f $?14F¥Hﬁ¥ﬁé§ £Iﬁ@i‘}%xyphenyl
trifluoronethoxyphenyl 3- chlorophenyl 3- quorophenyI 3- br onophenyl ,

cyanophe met h henyl 3- ethylphenyl 15 3- yl pheny
isopropyPéﬁen?F e@¢%u99?Bﬁ§ﬁ9Fe 31§rﬂﬂﬁﬁ§98ﬁ§9ﬁ}ypﬁ62 Fted. ﬁﬁpmoxyphenyl
i sopr opoxyphemy! op3- i {dIUOKYTERROXY BRENY ko, B4% hijgimsipoXy pReDy) ;20

chl or ophenyl , “4-fl dor ophenyl’, '4-bronmophéenyl; 4- cyanophenyl

met hyd phenyl , météyiy| gitdl,, mtﬂjchyyl ;ﬁtéwwqy m@quqwlqﬁml and

butyl phenyl, 4+t {leem@Eiiyl;phenyl, 4- et hoxyphenyl,

|sopropoxyphenyl 4- trlfluoronethoxyphenyl 25 4-thi omet hoxyphenyl ,

3-di chl orophenyl, 2, 3-difluorophenyl, 2, 3- dlnethylphenyl
3-ditrifluoroge a{éﬂh&@&h} 2n3a i HEt BaXuphEAYhE1y sel

3- dltrlfluoronetﬁoxyp henyl N %Oeé 4-di chl grop enyy SS ech uorophenyl
. 4- di met hy| pheHy| OH2, hadict r CFsu0E0BE hy INRASRET, and- 8 netdidswinheny! |
4-ditLifluoronet hoxyphenyl, 35 2,5-dichl orophenyl, 2,5- dlfluorophenyl,
5-di'net hyl phenyl , 2, 5- d|tr|fluoronethylphenyl, 2,5-dinethoxypheny|,
5- dltrlfRﬁéranté@ahpbeoytrenéé i¥\0i A3eP8HAENPTY/ KSDkcted9Bpom

, 6- dlchlorophe i fl opheny R ggyl
6-ditrifluoro tR?V ﬁ&ﬂ?v %gr ?ne#ﬁ6Xygﬂg%yP WD “C(=0)H,

2 di et F"me"‘h?‘yp“%“y'a#}f”ﬁ" ooy Bheny! - 3. % o Det hokyphenyl)
4-di met hyl phenyl, 3, 4-ditrifl uorongt en i met oxyp eny
4-ditrifluor ofthSAFIRARIYL 151244081 P? EMﬂorgphﬁﬂy? calkyl-=oxy-,
4,6-tg 1 fl uorophenyd ik 61)(}6-”(1' t BykpheBYlb-, c; 4 alkyl-c(=0)-

4, 6- tr|tr|fluo?o£9tk1¥a ]g§4 6- ??lnethoxyéhen3I ol (=0)-
4,6-tritrifl u§ne¢re"=t]H@b'<1fpﬂ1(e1‘Rl)lNH‘2r- c,(I?nl-Glr e1lEyEFICHeN Y, )

-fluoro-3-chl opo hl | _

- chl or o- 4- net ho%ypﬁﬂyn)b]l ég_ c'?hof}fya A ggg?gggpx HXXyI

- CF3- 4- nethoxprhemMcldahkﬂﬂqﬁbhyhﬁnmew 5-fl uoro- phenyl

nme

LI SR oA SR B S e

propyl2g>( =0 NH-, i@y, -BdINH - sdyiiapl, - ChrROSREF m@wﬂcaém\%r

(C1-4 alkyl)CO3-; and
Cz2-6 alkenyl substituted with OH, methoxy, ethoxy,
propoxy, butoxy, -SO,R45, -NR46R47, NR46R47C(=0)-, or
(Cr1-4 alkyl)}COz-;
25
R4l, at each occurrence, is independently selected from
H, CF3, halo, OH, CO3H, SO;R%>, NR46R47, NO,, CN,
Cy-g alkenyl, Cz.g alkynyl, Ci-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
-40-



4- acetyl phenyl, 3-acetam dophenyl, 4-pyridyl, 2-furanyl, 25 2-thiophenyl,
2- napht hyl ; 2- Me-5-F-phenyl, 2-F-5-M-phenyl, 2-Me0-5-F-phenyl,
2-NE-S-CBNQW@N?HQ73-hDZ-phenyI, 2- NO2- phenyl , 2- Cl1- 3- Me- pHREAyUS01/49374
2- Me- 4- Et O0- phenyl, 2- Me-4-F-phenyl, 30 2-Cl-6-F-phenyl,
2-Cl1- 4- (CHF2;C>phenyI 2, 4-di MO 6- F- phenyl, 2-CF3-6-F-phenyl)

phenRt ,.2a6 da@h qcm@nrph@ﬁyl1s213dapendsnph¥ngelected from

S-

-di F-4-d - ph s tr he 46 t aFsphenyl, 35
3- 4- Et 0- phenyl cﬁ%ﬁﬁi broéﬁéﬁw% %’zfﬁc% hgﬁa e,

3- 4- F- phenyl , 2. CH(&NBbNtheNﬁC( EHCNHQ |PrC>phenyI 2" Et - 4- MeO- phenyl ,

“99‘”%

2-
2
2-
2-
-5 WO 021 05 127 / USOL/ ~937- ~. 2- phen
2- CH3CH( OH) - 4- nae]% - GBEHEY Y LE- gﬁe‘hﬁ %@Cﬁfl&’aéfy&henyl
2- CH3CH( OH) - 4- Me- phe c%m@&aﬂﬁ\/b) 4- MeO- phenyl

2- CH3C( =0 - 4- Me0- phe C( =0 - 4- F- phenyl , 2 CH3C( 0) 4- C1- phenyl ,

2- CH3C( =0) - 4- n/eCpher@fkylz Fyios OHyu zedsel Bmebyl | R‘?,qu O\e) - 4- Me0- phenyl ,
2-

2-

(

(

2-

(

(

E

%%

H3CCH2CH 4- n 2 henyl
oo raD. Er%osgkﬁs’ﬁltu%& ggﬁ O okt el vt |)oheny|
E) - 2- HOCH2CH=CB~ Aommphensﬂl he(cz)rozyaﬂacozd;ﬁgasm;tmqﬂmwmng from

E) - 2- CH3C02CH=CH- 4-
F- 4- MeO- pheny! , g‘i%ﬂg‘é%%%at%mgggg?% ) %r‘%‘oﬁ@%lﬁ’ww
3- Cl1-Fhenyl ) - CH=CH- copzlatainlg- prﬁeNyl P, CRBGHS su@lszelqﬂ@ezl pH&Ry (0-GH=CH- ,
2- Me- 4- Me0- phenyl ) - , cycl ohexyl , cyclopentyl cycl ohexyl met hyl , 20
t CO2CH2CH2-, Et C02 CH2CH2 EtCOZCHZCHZCHZCHZ-, benzyl, 2-F-benzy|,
3- F-benzyl , 4- F- benzyl, 3- MeO- benzyl, 3-0OH benzyl, 2-MeO0-benzyl,
2- OH benzykas 2; ey 5 p |, 44.
2- Me- 3- mgheny%/b%(“lve@%’ﬁ%ygﬂb’ﬁ i Er¥§ éb%é\pu hgnk]]ﬁ@ﬁz 2R ohény! |
3- CHO phenyl, 2- HOCH2- phenyl, 3- HOCH2 phenyl , 3- NbCCHZ phenyl ,

3 Me2 4- - 4-

WAL BaeLe SaON dafophenil) B0 eaMedsbENCRPRETNL ea erom g
2 lve 4- CH3C( ())hahenyl—oﬂphsnglPRQ,, G@QHN :qurlFol +aFny-0C¥5, pheml
benzyl - N, (1- %th lez a ky1, and C5 -4 alkoxy;

R45 is Ci1-4 alkyl;

20
R46, at each occurrence, is independently selected from H
and C1-4 alkyl; and
R47, at each occurrence, is independently selected from H
25 and Ci-4 alkyl.
[7] In another embodiment, the present invention
provides a novel compound of Formula (I-b):
R
RY N’
" ng?
7 H4a
R N R
30 xS

(I-b)
wherein:
-41-



10 15 20 25 30 35 WD 02/059127 PCT/ USO1/ ~937~ (2-napht hyl) - NH-,
(2-[1,1 -biphenyl]}-NH, (3-[1,1 -biphenyl])-NH, (4-[1,1" -biphenyl])-NH,
(2- F- pherwD)02/p$127 ( 2- C1- phenyl } - NH-, (2- CF3- phenyl )-NH, PCT/US01/49374
(2-CH3-phenyl )-NH, (2-QOwe-phenyl)-NH, (2-CN phenyl)-NH,
(2- OCF3- phenyl ) -NH, (2-SMe-phenyl)-NH, (3-F-phenyl)-NH,
(3-Cl-phenyl}-NH, (3- CF3-phenyl)-NH, (3-CH3-phenyl)-NH,
(3- Ove- phegylik- NUH -( 3=6N, pheny! }-ciben, { 3- Q6FR; phe@vléséﬁtq,
(3- SMe- phenyl ) - N+ 2 ( 4- E- phenyl ) - NHE, {4~ C1- phenyl ) - NH. |
(4- CF3-phenyl )-NH, (4-CH3-phenyl)- NH- (4- Ove- phenyl ) - NHu
(4- CN- phenyh) enyl)-NH, (4-SMe-phenyl)-NH,

,3-di d - ﬁheth? N étgﬁFgrgglg phenyl )-NH-, (3, 4-di O - phenyl ) - NH-
dlilphenyI)HNH- (2 5 di F- phenyl ) -NH, (3 4-di F- phenyl ) - NH,
i CH3- phenyb% ﬁ
I CH3- phenyl H(3 4 di CH3- phenyl) - NH( 2, 3- di CF3- phenyl ) -NH
id- phenylFaNHﬁlkgPXid|C1 phenyl)-NH, (3,5-di d-phenyl)-NH,
i F- phenyl) ﬁﬁ%é?glF phenyl ) - NH, (3 5-di F- phenyl ) - NH-,
i CH3- pheny F? di CH3- phenyl )-NH, (3, 5-di CH3-phenyl)-NH,
i CF3- pheny€)- 4m¢ycugaﬂkyﬁ CF3- phenyl ) - NH, (3, 4-di CF3- phenyl ) - NH,
i OVe- phenyl)-N 5-di Ove- , 4- di Ove- phenyl ) - NH,
LGy phenyl § lﬁ}+ai¥éfF§%P%ﬁ?5%€ﬂ§lVl%?£$+%2& - 3- CH3- pheny! ) - NH-,
G- phenyk)- Nkdr - il lrditto-{ %4 SffS-pheny) - NH-
i CF3- phenyl 5-di CF3- phenyl )-NH, (2, 4-di Ove- phenyl ) - NH-,
i OVe- phenyC)= f&alkxﬁyzssummmammmm@wwlmh+o 12R¢%4 C1- phenyl) - NH-,
- Cl- phenyl)-NH, (2-F-4-CH3-phenyl)-NH, (2-F-6-CH3-phenyl)-NH,
4 CF3- phenyl ) - NH- (2-F-6-CF3-phenyI)-NH—, - 60 WO 02/ 059127
USQO1/ ~R37. &t(éaEh3thhrﬁbﬁﬁ¢L}iHHindéﬁeEdénGWQ-BBQ@Mtdeﬁrom

515C]Vb phen&l ) - Nl—tkyf 2- Ove- phenyl )-NH, 5
Cy-4 alkenyl,

coocooo

NPORJNPORJNFQNJNPQRJN
W2

ﬂ"‘11ﬂ<30)ﬂ'HU)bnb£>b(ﬂ03w
oo o0

—~ -U/-\AAA/-\AA/—\/-\’-\/-\/—‘\/-\A/‘\
NJQPQN

Cy-4 alkynyl,
C3-¢ cycloalkyl,
phenyl substituted with 0-5 R42;
20 C3.g carbocyclic residue substituted with 0-3 R%!, 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%b 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, -NOp, -NR46R47,
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10 15 20 25 30 35 (2-C1-3-F-phenyl)-NH, (2-Cl-4-F-phenyl)-NH)
(2-Cl-5-F-phenyl )-NH, (2-Cl-6-F-phenyl)-NH, {2-Cl-3-CH3-phenyl)-NH,
(2-C1-4- ovo-oplagn9t ) - NH-, (2- Cl-5- CH3- phenyl )-NH, (2-Cl- 6-PCHAISOVE37H ) - NH-
(2-C1- 3- CF3- phenyl )-NH, (2-C1-4-CF3-phenyl)-NH, (2-Cl-5-CF3-phenyl)-NH,
(2-C1-6- CF3- phenyl )-NH,_ (2-C1-3-0wve-phenyl)-N4, (2-Cl-4-0OVe- phenﬁl ) - NH-,
(2- C1- 5- Ove- phefghy -aHeyl ( Cep e-lb%@ygheﬁm -AeYynyb. Gpa3bhplpRdkyily - NH- |
(2- CH3-4-F-phenyl)-Ng&-), (£ 7 5- Fophemuhoahiya ) o - 6- F- phenyl ) - NH,
(2- CH3- 3- C1- phenyl } - H ‘,1 ( 2%- 4!:Ccﬁplphenyla) - I%'H-), 2- CH3- 5- Cl1- phenyl } - NH)
2- CH3- 6- Cl1- pheyl )y N1 o@2-koH3-sRHEk3-tuttend Wi-tiH-0 -2 R33,

CH3- 4- CF3- phenyl ) -NH, (2- CH3- 5- CF3- phenyl } - ,
- 6- CF3- phé&ay )aNrl subgiptutes ibhz T% m

-4- OVe- phy] ) - - 08-S M el Mg with 0-3 533
% Ove- phgﬁyjr% %I—tbmg(%%g 3-%-\%11eny - I\}H- . ( ZV%:IF% 4(3 F3 pRherin ) - NH-,
- 5- F- phengk)1NSubst2 +GE2d6 wEtph®rEl R3AH an@2- CF3- 3- C1- phenyl } - NH-,
-4-
-3-
-5-

CIoPhel) ke Sty LAY s Colbheg )
CF3- pheny!| } okH3, he2egpatemsHsedeetied) fxiam the group

3- 3- Ove- phenyl ) - ; % 3 45OMe- pheayls) i+ 1 ; -

3- 5- OWe- phenyl) N S,T'LS %ngg-% OVE-'pEe%yISg Fﬁﬁs,tl(tf-tﬁgeﬂ'-tlk—)- Shgnyl ) - NH,
OVEL@&- F- phenyl ) - NR31; (2- Ove- 5- F- phenyl ) - NH-, (2- OVe- 6- F- phenyl ) - NH-,
Owe- 3- C1- phenyl ) -NH) (2- OWe-4-Cl-phenyl )-NH, (2-Owe-5-Cl-phenyl)-NH,
O\We- 6- C1- phenyl } - NH-, (2- Ove- 3- CH3- phenyl ) - NH-,

OVe- 4- CR8- pheaglyched, fxrem WO 02/ 059127 PCT/USQ/.t937.1

Que- 3- G- phty PENe: ~SF3: QU o phemy) e,

OMe- 5- CF3- pheayd )aNer), (@-@VelBeny3. pleny|dlkwEl, C1-4 haloalkyl,

3- CF3: 4- C1- phenyl ) - NH - GF3- 4; C( O) CH3- h)- NH-,
E 2,3,5:1ri O i pﬁgﬁyl) ) ENH@ ,éﬁ%‘-”éﬁs- &&(306)2%%8%@2‘%)’%@ and
(3- CHO 4- Ove- phegy#) -Nlod1kill Isubandtdieledeiadi e R3Bhe present invention

10 provides a novel conpound of Formula (I): RO ~NR R8 N 4a R5 Rn (I) or
a stereoi somer 6u-a dHeYheswkstttrted dekdpt@b? R¥alt 15 form t her eof

wherein: Rl is selectged from Cl 6. al k thtut with Z, C2_6 al kenyl
substituted with2Z az@“?fby_ %‘%ﬁyn@ﬂ%%%s‘?ﬁt%dywﬁgh Z) C3_6 cycl oal kyl
substituted with,Z, @&Iynyubsibdiddadthith ©-6 renbered heterocyclic ring
system contai ning at | east one heteroatom sel ected fromthe gra

. . : . p 25
consi s39 ng of NC3Qo dRrcwsEl i Faserds GURS vt e st sQJ‘B‘stR#ut ed with

Z;, Cl1_6 al kyl substit .\ 0- _ g§sal kenyl substituted with 0-2
R2, C2_6 al kynyﬁrgébg’flili)?gtlga‘tt\%dt H:ZLG-E%OR%,ZR !
5-6 membered heterocyclic ring system containing 1, 2,

PR

Q9

T

(
(2-
(2-
(2-
(2-
(2-
(2-
(2-
(2-
(2-
(2-
(2-
(2-
(2-
(2-
(2-
(2-
(2-

or 3 heteroatoms selected from the group
consisting of N, O, and S substituted with 0-3
25 R31;
OR12, sr12, NR12R13, NR12C(0O)R15, NR12C(0)OR13,
NR125(0)2R15, and NR2C(0)NHR15;

Rl is selected from
30 H, halo, -CF3, -CN, -NO;,
C1-4 alkyl, Ca-4 alkenyl, Cp.4 alkynyl, Ci-4 haloalkyl,
C1-4 alkoxy, (Ci-4 haloalkyl)oxy,
C3-10 cycloalkyl substituted with 0-2 R33,

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

-43-



30 aryl substituted with 0-2 R2) and 5-6 nenbered heterocyclic ring system

containing at | east one heteroatom selected fromthe group -62 WO

02/ 0S9127WB@Z/HKBRIL/ ~937-1 consisting of N, O and S, sai d HEIWESWAYITHi C ring

system substituted with 0-2 R2; Zis selected fromH 5 -CH( OH) R2 ,

-C(ethyl enedioxy)R2, -OR2 . -SR2 -NR2R3 , 10 -C (O R2, -C (O NR2R3, -NR3C
O) R, -C (@ry0Rzubscitt@d wRzh 05 RERK —&md) NR2R3, -NHC ( =NR4 ) NR2

(

R3, -S (0O R2, % 35 %l}llg%gz, .an --%‘R%%S )e%{?%' : t, each
occurrence, is i5n e%n er’fteldyﬁjgetzl ect lfl%o%lg aIQky , °c“g°%i%§ﬂ?gnly| %0’02_4
al kynyl, 25 C3_6 cychb&aPkjetezoptonspseilegted mom ¢he RARURC3- 1o
carbocyclic residue gubslistyhedod & &3 R41ls anths311Q@RIMRARed 0-3

‘het erocyclic ring systemcontaining from1-4 heteroatons selected fromthe
group 39 consisting &N, 0, and S substituted with 0-3 R41 R3, at each
occurrence, is independently selected fromH, Cl_4 alkyl, C2_4 al kenyl,
‘C2_4 al kynyl, and 35 Cl1_4 al koxy; -63 = WO 02/0a9127 PCT/ USO 1| -1L937-1

al ternati v&l§, ® eaghRECFerHeRgef oif indepepdenhdheedacErdgtsemi onal |y

substituted wth.- 4) ¢ : h ERC erurrence, is independently
selected from H?lﬁg?ﬁf},’l g%%?l%g%%lv%ng@bgtyl .

Cz-4 alkenyl substituted with 0-1 Rl2a,
10 Cy.4 alkynyl substituted with 0-1 R12a,
C3-¢ 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
15 1-4 heteroatoms selected from the group
consisting of N, 0, 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 R3%;

R13, at each occurrence, is independently selected from

H, Ci-4 alkyl, C3.4 alkenyl, and Cjy-4 alkynyl;

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

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

alternatively, R!2 and R!3 when attached to N may be
combined to form a 9- or 10-membered bicyclic

35 heterocyclic ring system containing from 1-3
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Rda is Hor Cl_4 alkyl; 10 Rdb is H, alternatively, R4a and R4b are taken
together to form=0or =S; 15 RSis Hor Cl1 4 alkyl; R6 is Hor Cl1 4 alkyl;
al t er nat iwelog/p39Rs7 and R6 are taken together to form a fus@dTARBONE3E# OCyCl i C
ring of formula: n wherein: Xis a bond, -CH2-, -0, -S-, -S(=0 -,

-S(=0) 2-, -NR10-, _CH2CH2-, -OCH2-, -SCH2-, -CH20-) -CHZS- 25 - CH2NR10-,

- NR1LOCH2- , -Nchegyroaépmsceeé))?NHed fmemnthe greMPRCORFisringaed ROE at
each occurrencey, aggol fdepapdentd, yoi%@ saelo%t ed bhamoHe Rabfe sGF3, - OCF3,
-OH, -CN, -NO2, -NRA6RA7, C1_8 al yl 8 al k yl, 028alknl Cl 4

hal oal kyl , C1_8whPK8ip, spéd ‘@lﬁé{FééFkPr&)téfycycgacC rmgoﬁwétgm?s

PCT/ USUl / ~937-t ufhdaduahbkirl SﬂbﬁhrtmhﬁdywbbhuQaZeal1wh63elﬁ @&ﬁ@OCyC|iC
.-resi due substituted i/l.th 0-3 R33, ~aryl .substituted g% ? ét }1
menber et het er oRYEYFLLFi RGEETOF¥RIEGnE AP fYSEFBTS fu dEBEES: Wit

sel ected fromtpezgrdép consisting of N, O and S substituted with 0-3 R31
‘OR12, SR12. NR12R13. C(OH C(OR12, C(ONRL2R13. 10 NR14C(O R12, C(0)CR12,
OC(O) R12, OC(0)OR12. CH(=NR14) NR12R13) NHC(=NR14) NR12R13. S(O) R12.

NRIZC (0 R1S. NRISC (0 GR1b, NRLoS (O arTe cand NP C (0 NeRlS ; 15
an ;

R10 i s sel ect ed™ ?Fﬁ?ﬁlH éﬁ'apwpy? ﬁd Bﬁgéﬁ} C2-4 al kynyl, and Cl 4

al koxyz0 R11 is selected from20 H, haI o, - CN -N02, C1_8 alkyl, C2_8

al kenyl , al ky Cl 4 hal oal k C 8 a kox cycl oal kyI C3-10
car bocycl i B reséf'ijd%gl%}élb%‘f?‘f{ﬁ%rdc% t %& ently SS1ale &Y Jfrom
methyl, ethyl, propyl, and butyl;

R16é, 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, NOz, CF3, SO3R45, NR46R47, -C(=O)H,
phenyl, Cji-g alkyl, Ci_-g alkenyl, Ca_g alkynyl,
Ci_g cycloalkyl, Ci-4 haloalkyl, Cj;-4 haloalkyl-oxy-,
25 Cy1-4 alkyloxy-, Ci-4 alkylthio-, Ci_4 alkyl-C(=0)-
Ci1-4 alkyl-C(=O)NH-, Ci3.4 alkyl-OC(=0)-
C1-4 alkyl-C(=0)0-, Cs_g cycloalkyl-oxy-,
C3_g cycloalkylmethyl-oxy-;
C1-¢ alkyl substituted with OH, methoxy, ethoxy,
30 propoxy, butoxy, -SO;R45, -NR46R47, NR46R47C(=0)-, or
(C1-4 alkyl)CO>-; and
Cz_¢ alkenyl substituted with OH, methoxy, ethoxy,
propoxy, butoxy, -SO;R45, -NR46R47, NR46R47C(=0)-, or
{C1-4 alkyl)COs-;
35
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aryl substituted with 0-5 R33, 25 5-10 nenbered heterocyclic ring system
containing from1l-4 heteroatons selected fromthe group consisting of N, O
and S subzoiog/o392? with 0-3 R31. 30 OR12, SR12, NR12R13. CPOTHISOGEBYRI12)
C(O NR12R13. NR14C (0) R12, C(0)OR12, OC (0) R12, OC (O OR12, CH ( =NR14 }
NRI2R13 , NHC ( =NR14 ) NRI2RI13, S ( O) RI2 . S (O 2R12. S (0) NRL2R13.
S (O 2NRIRRI3. atNraarsh (@jcyapenesmd NRIisiapordont B sebected Hren59127

PCT/ USQ1/ . 1937- chygcc nc 6 | Iﬂﬁ@p arengdy ected from
Cl 4 al kyl, fZ{ R%E%nailt’af% %ﬁal ﬁ §(%ZﬁCB ‘6 cyc oal k+ a%ﬁ\t/l substituted

with 0-5 R33 Cezwadanmdycldzcuetkylnglsu@s{a tadtkakyim t(h 6- BaRealkmhd 5-10
menber ed het erocycli tke containing from1-4 heteroatons sel ected
fromthe group 10 coﬁgfis{a? ‘%’T yﬁ O and S substituted with 0-3 R31; R13,
at eacly occurrence, is |ndependently sel ected from H Cl_4 alkyl, C2 4

al kenyl, and  C2_4 al kynyl; 15 alterpatjv 2 n_to forma 5-
‘or 6- menbeR&d r%ge%‘ﬂ{ %?%‘F]F’Qe%%stﬁ u%’é‘ge%?’?‘ﬁl ?gﬁﬁ{?&é) fromis4, at
each occurrencey, i gri Ndepesdesis! yc§5:;l;ecg@g;4fSromRH612m angoL£lck al kyl ; R31,
at each occurrence, is |ndeﬁ1eindently selected fromH OH halo, CF3,

S02R45, NRAGRA7, rretﬁVl( NHY Wi, MHQ(pNBPYH2: 25 R33, at each occurrence, is

&gfgpgrgsrtly sg ecti?g%ﬁfn&qm l_é:? %1%91C3% cyc oayEyIC%O%?}S haﬁggﬁkyl

Cl_3 hel oal kyl - oxy- CQJs_&ySQCQIWJOX)&I;d Ch-3 alkylthio-, Cl1 3 al kyl-C( O)-

and C1_3 al kyl -C(:O) NH-; R41, at each occurrence, is independently sel ected
fromH CF3, halo, OH ©Q02H, S02R45, NR46R47, NO2, CN, =0, 35 C2_8 al kenyl,
C2_8 al kyngt3 {3 dyvaldmxypyll dydibdioatky] 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, COzH, SOR45, -CF;, -OCF3, -CN, -
NO>, methyl, ethyl, propyl, butyl, methoxy, ethoxy,
propoxy, and butoxy;

20 R%5 is methyl, ethyl, propyl, or butyl;

, 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 -CHz-, -0- or -S-;
Rl is selected from
H,
35 Ci-4 alkyl,
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-66 WD 02/059127 PCT/USA /~937~ Cl_4 al kyl substituted with 0-1 R43, aryl
substituted with 0-3 R42, and 5-10 nenbered heterocyclic ring system

cont ai ni ngofor/oFMIA* 4 het eroat ons sel ected fromthe group 5PEIAENEHINTY of N,
O and S substituted with 0-3 R44; R42, at each occurrence, is

i ndependently selected fromH CF3, halo, OH CO2H, SO2R45, SR45, NR4G6R47,
OR48, 10 N02, CNCzeHadMigPNd, NHC(=NH)NH2, C2_6 al kenyl, C2_6 al kynyl, Cl_4
al koxy, Cl_4 hal pal k¥d1kyed %, cycl oal kyl, Cl_4 alkyl substituted with 0-1
R43, aryl substituted with 0-3 R44, and 15 5-10 nenbered heterocyclic ring
syst em cont ai ni ngsf« evcloalietler oat ons sel ected fromthe group consisting

of N, O and Ssabstit teld Wt q:?,t 4%,(1)(5:\’_49 I-iis C3_6 cycl oal kyl or aryl
%ék% [iﬁfseﬁ dted Wit

substituted with 83 each ‘occurrence,” i s i ndependently
sel ected fromH chal @lkedyl NEFM futdR i cPORA5,R2, Clahd - OCF3, - CN, NQ2,
Cl-4 alkyl, and Cl-4 al koxy; 25 R45 is Cl-4 al kyl; R46, at each occurrence,
i s i ndependent | yCsed etkthyfk cgubs it wifikyd-1 RP:R47, at each
occurrence, is independently selected fromH, Cl-4 alkyl, -C(=ONH(C1_4
al kyl), -S@2(C1-4 alkyl), -S®(phenyl), -C(=0Q Cl-4 alkyl), -{{=0( Ci1-4
al kyl ), anB?; Git0¢éthaodc3brene, WO DRAEBONAInPLY/ 86DeLt087£roR48, at each
occurrence, is } nde%el ntly selected fromH, Cl 4 alkyl, -C(=0O NH(Cl-4
al kyl), -C(=00 €L fa Kyl), -C(=0)( Cl1-4 alkyl), and -C(=0)H, i 5 provided
when R is H orCgly 4lxeyll;, and R6 is Hor Cl-4 alkyl; then RL is not Cl-6
alkyl. Cy-4 alkynyl,

C3-g cycloalkyl,

phenyl substituted with 0-5 R4%;

C3-¢ carbocyclic residue substituted with 0-3 R41, and
15 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
R4L;

20 R4%a is H;
R4b is H;

alternatively, R%2 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 -NO3,

30 R8 is selected from
H, F, Cl, Br, -CF3, -OCF3, -OH, -CN, -NOj,
Ci1-4 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,
35 Ci1-4 alkyl substituted with 0-2 R11,
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(12] In another enbodi nent, the present invention provides a novel conpound
of Fornmula (1): 10 RL is selected fromethyl substituted wth Z, propyl
substi t utwed oni2Z, butyl substituted with Z, 15 propenyl peaisswoimesred with
Z, butenyl substituted with Z, ethyl substituted with R2, propyl
substituted with R2, butyl substituted with R2, 20 propenyl substituted
with R2, and but €2yh alkeryiusedshithted; withsOs2| B&ed fromH -CH( OH)

R, 25 -OR2, -SR2, -NR2R3 . -C (O ‘C.(.0 L, 30-NR3C( 0) R
, -C( 0) OR2 , 354(%;3%@1-%?%5%{5&?%(&%RIR9%!\%§3 -NR38(0)2R2;(35 268

WO 02/ 059127 PCTIYSOR/ o A8y &Pi c 8t e §8GHe 0SCHE £ BACEed | Wi tRAGPENRENE |y
sel ected from phenyl substituted with 0-3 R42; naphthyl substituted with

.0-3 R42; cycl opr epyll sulpstiittmted wiitthh @-5 B82;, 5 cycl obutyl substituted

with 0-3;R41;  cycloopeniy i t,_,s% i Q- Y X Vil bstj t ut ed
wi th O- 35 R41; py?‘gi 33 subgte%%ﬁﬁ h l\g%r}l}&fz ﬁﬁcﬁngléasu st |ltntﬂsgd’ va’t h
.0-3 R41; 10 indolinyl oFuBshietereg tgnsh seleaer fyonyithedgmsauyg substi t ut ed

with 0-3 RAl; benzot ricag@liye isibtd tut @f Wirdd) O-3ifAk e fieiz ptireny!s
substituted with 0-3 R41l; benzofuranyl substituted with 0-3 R41; 15
phthal i mi d-1-yl substRebted with 0-3 R41; inden-2-yl substituted with 0-3

R41; 2, 3-di hydr onkhli ndete 2-yd128dbst gk ui b1 2 y nkislazol yl

substi t ut ed WithO -3'R :ﬁi; 't e%aﬁéldfog%i n@(;F(l))r%/I ‘su st??é?gg with 0-3 R41;
and 20 i@t rahydro-i soyRABKOhyRISulketd tNR'EE (@)NHRA28 R41; R3, at each
occurrence, is independently selected fromH, nethyl, and ethyl; 25 Rd4a is
Hor ClL 4 alkyl; R4b is H alternatively, Rda and R4b are taken together to
form =0; Rll is selected from

H, halo, -CF3, -CN, -NOg,

Cy-4 alkyl, Cy_4 alkenyl, Cz-4 alkynyl, Ci-4 haloalkyl,
15 Ci1-4 alkoxy, (Ci-4 haloalkyl)oxy,

C3_19 cycloalkyl substituted with 0-2 R33,

C3-10 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
Rr31.

R12, at each occurrence, is independently selected from

25 C1-4 alkyl substituted with 0-1 R1l2a,
Cp-4 alkenyl substituted with 0-1 R12a2,
Cy-4 alkynyl substituted with 0-1 R12a,
C3-.g 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.

14

35
-48-




30 RS is Hor C1_4 al kyl;

PCT/USQA /. 1937-

fused hetweoozy®htr ring of fornula:

R6 is Hor C1_4 alkyl; -69 WO 02/ 1159127
4 aIternatlver R5 and R6 are taken together to forma
wherein: S X is - CH2PCTARO)/4BT4 - S-;

and nis 1; r x~ -J n R7, R8, and R9, at each occurrence, are
independentlé%selected fromH F, Cl, nethyl, ethyl, nethoxy, -CF3, 10 and
- OCF3; R41R%#, escleadtwoanomndes, |imlepeiriendsntchy ceebectednf¥pmF, Cl,
Br, OH CF3, N02 o\ | rgpyl, butyl, methoxy, and

et hoxy; 15 R42, P ?ngacﬁsgggg%pé%gewgpé ngegendently selected fromH F,
Cl, Br, OH, CF3c3le,2|a@&bowﬂld\|mme MtMemltﬁ)OfﬁstWh,a@ﬂhyl
propyl, butyl, and .e X 20.R45 i.s neth th pr

butyl ; R46, at ggiﬁ 8 ?Fgﬂcg gﬁngXGebgnae 9I§y§§ng 8*??8&Pﬁp%ﬁ§thl

et hyl, ropyl, and bmtylheﬁér&éipmatseaehtedcﬁromn¢he igsoupdependent | y

selected frontH nEthXEf&ﬁ#e% ?:nggylana Br

- (=0 NH( et hyl ),
30 - (=0 Q( et hyl ),

2(REthy|

%B%E§6gfg%%¥huth @gg(phenyl)

-RREQ) (( et hyl ).

- (=0 (et hyl),

-C(=0) (ethyl), and

-C(=OH, R48, at each occurrence,

i s independently selected from-70

at each occurrence, is independently selected from

H, Cj-4 alkyl, Cy-4 alkenyl, and Cz-4 alkynyl;

alternatively, R2 and R13 join to form a 5- or 6-membered

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

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

R13,
10
15
20
25 RI14,
R15
30
R16,
35 R31

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,
system is selected from indolyl,

and S8; wherein said bicyclic heterocyclic ring
indolinyl, indazolyl,

benzimidazolyl, benzimidazolinyl, and benztriazolyl;

wherein said bicyclic heterocyclic ring system is

substituted with 0-1 R16;

independently selected from H,
and butyl;

at each occurrence, is

methyl, ethyl, propyl,

independently selected from H,
and butyl;

at each is

methyl,

occurrence,
ethyl, propyl,

independently selected from
methyl,

at each is

H, OH, F, Cl, CN, NOg3,

occurrence,

ethyl, methoxy, ethoxy,

trifluoromethyl, and trifluoromethoxy;

is independently selected from
ethyl,

at each occurrence,

H, OH, halo, CF3, methyl, and propyl;
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WO 021 059127 PCT/USO1 /-~937~ H, nethyl, ethyl, n-propyl, i-propyl,
(=0 NH(met hyl ), -C(=OQ NH(ethyl), -C(=0 Q(nmethyl), (=0 qethyl),

- C( =0 (mewyi2)os9RT(=0) (et hyl )) and C(=0)H. 5 [13] In anot heeT/esdicdiHent ,
t he present invention V provides a novel conpound of Forrmula (1): Rl is
selected from 10 -(CH2) 3C(=0) (4-fl uoro-phenyl),

-(CH2) 3C(=0) (4- brono- phenyl ), -(CHZ) 3C(=0) (4-nethyl -phenyl),

- (CH2) 3C( =RB64- get BA¥K- BBEOY¥rknce, is independently selected from

-{CH2) 3C(=0) (4- (3, 4-di chl or o- phenyl ) phenyl ), 15

- { CH2) 3C( =0) ( 3- Akt IBH - Aaliquor@LpAKey| FTF3, SO2RS>, NR46RY7, -C(=0)H,

N

-(CH2) 3C(=0O) ( 2, LRt h - . C (=0 ,

(o) 3G =0 ( 4. ERIoIRL D RAYSPAERYA ), 620 PTB oy e it SRREENY ) 5
(CH2) 38 =0) ( 4- IC3bytgychdmlbiyy), C{-GHRRIOCEIBVI3, £1dufhaboalkhbrgky,

CHZ) 3C( =0) ( 2- net hoxy:-5-fl uor o-,phenyl - (.CH2 =0 -f1 uorq-1-napht hyl),
(G2) 3G =0 ( besdyh AVBELOT¥n) SBr GIYASIEM 15 0y Sk L68) 32 pyri oyl )
(CHZ) 3CH{ OH) (4L yoadkphenyEd) NHE CH2) JCHOIGBD A(-DPy=0)dy! ) |
(CH2) 3CH( OH) (2, 3-di net hoxg- phenyl), 30 -

( CH2) 3S( 4- f | uoia-phRh¥Y3-C(FIRT 82 CHEROFS
(CH2) 3S02( 3-f 1 ¢gr Q-W@wﬁk%hﬁ% 4:fluoro-phenyl), 35
-71

( CH2) 30( 4- f | uor 0- phenyl
(CH2) BO( 3- pyri @gk¥, al%lz;?r«

CH2) 30( 2- NH2- 5- F-phenyl),. - ( CH?) 30(2- -4-FE | _
ECH2§ 30%2- NH2- 3- F‘-’%ﬁé‘r’]’g}'g ,b‘-l%?ﬁég 36%52-%322- FNER %ﬁﬂ%ﬁ?‘f““ﬂ-o)ﬂ or
( CH2) 30( 2- NH2- 4- OrEpherylky1 )10 ,—( CHRB30( 2- NH2- 4- Br - phenyl ),
CH2) 30( 2- NHC(=zO) Me- 4- F- phenyl ), . - 30(.2- NHC( =Q
E CHzg 3NI(-|( 4- %8@%6 ;ﬁﬂé?ﬁfrff S‘%@&‘)%‘k&%%ﬁ% (A 'fCI( ‘ﬁ%’%
CH2) 3C02( et hyl) , ¢ 3G6x L t e =0) -
E CHzg 3 :(()) NH)(/42 i ﬂé%g%he%ﬁg%%n? Cl%%ﬁzﬁ% =0 ?Efmé’nyﬁ?mmc (=0)-, or
( CH2) PAMEC( =O) ( phé&fude) 21Xy 1) COe2y zNHC( =0) ( 2- f | uor o- phenyl ),
(CH2) 2NMeC( =0O) (2-f | uor o- phenyl ), -(CH2) 2NHC(=0O) (4-fl uoro- phenyl),
(CH2) 2NMeC( =0O) (4-f | uor o- phenyl ), -(CH2) 2NHC(=0) (2, 4-di fl uor o- phenyl), 25
(CH2) 2NMVeBEED) 4R, dadhf boonorpheayl is in@efedengly Selieantelyfrpm,

CH2) 3( 1- met hyl .- 3-i ndo v fCH2L3(1- | I Y 2 1-indolinyl), 30
(Gr2) 3( 1- benz) A akFary PrLbL: i) SPity  SOSRY RaERTy Ogiba. Lyt ™)
(CH2) 3(1H-1, 2, 8obgreriitenaz 0l 24y Bl kynyCH2 T2 (4 eIk %3 bEnzohailazadkyl-yl ),
(CHZ)ZZ(g 1H 1, 2, 3- benzotri azol fkﬂ) , PCT/US01/-1937-t

CH2).3S( 3-f | uor o- phenyl ),
?‘éf- pIREAY1Y) |

, _ 02/°0i 9127 - ( CH2) 30( phenyl ),
258D 31 pyEedyvl th. Q@HomgbhoxK-2epheryl ), 5

Me- phen

e en?ﬁ)'/l%‘%*XS

and Ci1_3 a

R42, at each occurrence, is independently selected from
H, CF3, halo, OH, COzH, SOR4>, NR46R47, NO,, CN,
CH(=NH)NH2, NHC(=NH)NH2,
25 Cz.4 alkenyl, Cs.4 alkynyl, Ci-3 alkoxy, Ci-3 haloalkyl,
Ci-g cycloalkyl, and Ci_3 alkyl;

R43 is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
phenyl, or pyridyl, each substituted with 0-3 R44;

30
R44, at each occurrence, is independently selected from H,
halo, -OH, NR%6R47, CO,H, SO,R45, -CF3, -OCF3, -CN, -
NO,, methyl, ethyl, propyl, butyl, methoxy, ethoxy,
propoxy, and butoxy;
35
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-72 WO 021 059127
-(CH2) 2C(=0) (4-fl uor o- phenyl ),

- (CH2) 4C(=0) N( et hyl ) ( et hoxy) ,

phenyl ) , -(CH2)4(cycl ohexyl), 10

-(CH2) 3(3,4 dihydro-1(2H)-qui nolinyl),
-(CH2) 2C(=0O) NH( 4-f | uor o- phenyl ),
- CH2CH2 ( 3win@dIsg12y, 5 - CH2CH2( 1- pht hal i mi dyl ),
-(CH2) 4C02( et hyl ), -
- (CH2) 3CH( phenyl ) 2,

PCT/US01/49374
(CH2 ) 4C ( =0 ) (

- CH2CH2 CH=®%phe iyl ;2 thylh2 ebhgis Cihropyi-, ploenypuky 1;

- (CH2) 3CH(4-f | uor o- phenyl) 2,
-(CH2) 2( 2, 3-di hydro- 1Hi nden- 2-yl ),

- CH2CH2CH=C( 4- f | uor o- phenyl )2, 15

- (CH2) 3C( =0) ( 2- NH2- Phenyl ),

- (CHR2) 3C( =®*¢2- Iallelzeac:h- pn@nyttr)ence( Chi2) 360=0phdeNtl vl splelhdmd )f,rom H,

CH2) 3C(=0O) ( 2- 3l
(o) 3 =0 (- NPT e

-(CH2) 3P1H i ndazol - 3-yl), -(CH2)3(5-

d—l—p enyl) ’?‘Q’Y&O@&? O_t?Z(ZN

- 4- Cl- phenyl))
- 4-Br-phenyl),

F- 1H i ndazol - 25

3-yl),

CH2) 3( 7- kpa2H Lnd
88 e el ) O ot e
- (CH2) 3( 1- benzotfHiosh H- yi§thy3o e("GHZl)IS(IBZQP@H |"=mﬁ)IbU£I!l&yll)

-(CH2) 3(5- F- 1Hi ndol - 1-y1)) - (CH2) 3(
-(CH2) 3(5-F-2, 3-di h dro 1H-i ndol
PCT/ USO1/ ~937-t [P43°In apsther
- (CH2) B¢ 5- Ifyrbld‘ijd&(iOla- Irofte)l,

- (CH2) 3( 6- F- 1H i ndazol - 3-yl ),

- (CH2) 3C(=0) ( 2- NHC( =0) Me- 4- F- phenyl ),

- (CH2) 3C( =®) (i NEBQ2EL —0—F- plrergh):,

(CHZ)3(6 F- 1H-i ndol -
@??fy inentp) 3% Prmq%ldimseqﬂmn

6 , 3-di hydr o- 1Hi ndol -

1y|)
-yl),

Yt Pl YiD-b)-:( CH2) 3(7H-purin-7-yl),

- (CH2) 3C( =0) ( 2- NHS02Me- 4- F- phenyl ),

- (CH2) 3C( =0 (2- NHC(=0) Me- phenyl ),
10

- ( CH2) 3C( =0) ( 2- NHC( =0) NHEE - 4- F- phenyl ) ,

- (CH2) 3C( =0) ( 2- NHCHO- 4- F- phenyl ),

-51-

- (CH2) 3Q( =0) ( 2- OH 4- F- phenyl ), - ( CH2) 3C( =O) ( 2- MeS- 4- F- phenyl ),
_(CHZ)SC(:@)I(Z(ScNﬁog?aNEeéhErbﬁ)enm)( 15) (cﬂﬁ%éﬁ('ve)??g? henyl ) 2
- (CH2) 2C( Me) CH 4- F- phenyl ) 2 CH2) 2 d%‘ - Cl1- pheny ,
- (CH2) BT Me) O =61 ¢ 1-FL R nsHy St ekey ovr k) & 2- Me0- 4- F- phenyl ), 20
- ( Cr2) 20 M) O =01, 3; Ner sy PHAIIA 3 0 X 2G4 M) D) (Z:de- phenyl )| 25
Cz-3 alkynyl substituted with 0-1 RZ;
RZ2 is C3_g cycloalkyl;
20
R42a is H;
R4b is H;
25 R7 and R?, at each occurrence, are independently selected
from H, F, Cl, -CH3, -OCH3, -CF3, -OCF3, -CN, and -NO;;
R8 is selected from R1l;
methyl substituted with R11;
30 phenyl substituted with 0-2 R33;
OR12, sr12, NR12R13, NR12c(0)R1S, NR12C(0O)OR1S,
NR125(0)2R15, and NR12C(0)NHR15;
Rll js selected from
35 phenyl- substituted with 0-5 fluoro;



- (CHz) 2C( Me) C(=O) phenyl, PCT/USO/-t937 / F~NN. ON O, . , FO~l O _
N NONand -74 WO 02/ 0a9127 O ~N NN and Rda is H, 5 R4db is H
PCTI USO1 wodZwostat t ernati vel y, Rda and R4b are taken togetR¢ayUSO®/4935# m =C,
R5 is H nethyl, ethyl, propyl, or butyl; 10 R6 is H, nethyl, ethyl,
propyl, or butyl; alternatively, R5 and R6 are taken together to forma
fused het erocyclnaphtigl ofsilbshitated-Mith16-hRIbin: X is -CH2-, -O, or

-S; d is 1;,2 . and t 3 i.nd d I
Cod 1'rom hyAT SRGEHAI 6P, SRS, s e e ee R

sel ected from hy broro,” cyano, et hyl,
propyl, isopropyd- (ddyi=o))r{pHedyl Ni teswhstitdt edrwei hgd3,; met hoxy, et hoxy,

SO OROXY. S R T phany1 P bs e DoNEdd with R33;
5 2- (H3CCH(OH) ) -phenyl- substituted with R33;
2- (H3CCH,CH (OH) ) -phenyl- substituted with R33;
2- (HOCH3) -phenyl- substituted with R33;
2- (HOCH;CH,) -phenyl- substituted with R33;
2- (H3COCHj) -phenyl- substituted with R33;

10 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;

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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HC(=0)-) nethyl (=0 -, ethylC(=0 -, propyl C(=0)-, isopropyl C(=0)-

n-butyl C(=0) -, isobutyl C(=0 -, secbutyl C(=0)-, tertbutyl C(=0) -,

phenyl C(=2@0-02/059130 -75 WD 02/0S9127 PCT/ US01/ ~937-t met BATIISODHMIH,
ethyl C(=O) NH -, propyl C(=O) NH, isopropyl C(=O NH, n-butyl C(=0 NH,

i sobutyl C(=O)NH, secbutyl C((=OQ N+, tertbutyl C(=0) NH, phenyl C(=0)NH, 5
met hyl am no-, et -ﬂlylafbuoexybfm?mam nom,xbs‘sopubp@l wirthoR3hut yl am no-,

i sobut yl am no- e tert but vl am n 033 provi ded

that two of subs fﬁ&#@%mﬁ) )a @I‘ , are nélepengmrﬁ%y sélected from
hydrogen, fl uor o4- ¢l 0,CHY @, )Wlmtﬁmstﬁmd W33 ;i sopropyl ,
butyl, t-butyl, nitro, trifluoromethyl, methoxy, ethoxy, isqpropoxy, and

trifluoromet hoxyd- (B3 QGHZEH -&)én'ﬁhﬁfmie'r ks trtaftead ool @ntividinent of t he

present . nvent| 0 f For nmul I &l £6t eghsf r om di scl osed
Exanpl eé I nlpa(}g\%cecé)ﬁa&)Ds n\glnt %lfr%s%rée%%en ve(ra\lgjl dn provides 20 a
phar maceut i cal cop@stdH ﬁ@rrmm)sl-we@yqerm@mmtqftuwdwl&r{ lRB3and a
pharmaceutical ly acceptable carrier. In a third enbodi ment, the present

i nvention provi d’bs( hﬁx@kmff(&ﬁ)ﬂh@hﬂfefd{mrﬁu@t@e‘mm Wﬂé?l’\JcR}§,syst em 25

di sorder conpri sj terin host e c 3t3reat rrent a

t herapeutically f wf(ﬁg{mt qconﬁéﬁ?ﬁg: or‘l?uetlféfﬂﬁstg‘

pharmaceuti cal | y; apgRRiDEe )sqiﬁeﬂﬂe.r e(gubgmlﬂéatmﬁ-_}gqimound | s a 5HT2a
antagoni st or a 5HI2c agonist. 30 In a preferred embodi ment the conpound is

a 5HT2d0ant agoni 4t {cyeal eprrpietoxy efrhenyil erbodpsehtuted ebrpoRid is a SHT2c

35 agonist. -76 égﬁg% ]H%%Z( t9 fefye

enbodi ment the pre@gﬁ?ﬂénv ]fzg)agcp%ow es gb%ﬁ%%l@& Eeﬁtlrgjedt %‘éln
central nervous 4y&terichaeurylersy) rmhenihyg obdsstitubedietyh REDressi on,
psychosis, schizophrenia, sleep disorders, sexual 5 disorders, mgraine,

conditions associated with cephalic pain, social phobias, and
gast r oi nt eR¥%ndls diederdeds fsgoh as dysfunction of the gastrointestinal

tract getility %#fl ”gsmﬂééé'd'ﬁ@tﬁooash?f&%%é‘ need of such treatnent
I

a ther apeut| cal ective anmount of a conpound of Formula (1).
naphthyl- substituted with 0-3 R33;

2- (H3CCH,C(=0) ) ~-phenyl- substituted with R33;
- (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- (HOCH;) -phenyl- substituted with R33;

2- (HOCH,;CHy) -phenyl- substituted with R33;
2~ (H3COCH;) ~-phenyl- substituted with R33;

25 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;
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)-phenyl- substituted with R33;
2-(F3C) -phenyl- substituted with R33;
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In a further preferred enbodi nent the central nervous system di sorder
conprises obesity. 15 In another further preferred enbodi nent the central
nervous sYOtR@FH2Zsor der conpri ses schi zophreni a. | n anot heRCHUSKHFT4
preferred enbodi nent the central nervous system di sorder conprises
depression. 20 In another further preferred enbodinent the central nervous
syst em di sor der 2coishi-gderatxi etgubs i tutfeslimitlefddi nent t he present

i nvention provides oyel npouyn f. Ear . l330r pharmaceutically
accept abl e sal t%f o(r}?ﬁgophé?lgo for%t?%%tﬁnt%t%edrrg‘}ﬁ}h( Ip)r? a fifth enbodi nent the

present inventi @l (@S gHeise GfubidiaduttimpaitdR3S; Fornula (1) or 30
phar maceutical ly acceptahl e salt, forng thereof for th%3manuf acture of a

medi canent for tnd AHOHNERNBY leentFHRS tHEW SRS Wt &ndi sorders i ncl udi ng
obesityg anxi et - @RDI-§HERN,- PRSIt tSERIZAPHR3eNI a, sl eep di sorders,
sexual disorders, migraine, conditions associated w gh 35 cephalic pain,
soci al phobi as, 3ard:gRdrpbenvdst i sabsdiisates withy R332 wo 02/ 09127

PCT/ USOL/ -t 937 %ﬁl%ﬂrﬁﬁ_}@%ﬁqg%&%ﬂ%{u@& scq{ilggd may have

asynmetriccenters. np rese invention containing
anasymret ri cal | ¥ -Sufbsitario)t-@theatydm mesnkse iitsodeat ed imBI8ti cal |y active or

racemc forms. It is well known in theart how to prepare optically active
forns, such as tg‘ir(é@al'@he&éﬁtﬁ tsé‘(pesrﬁl?uft(ﬁ’ﬂé‘”otﬁ" 6€3Synt hesis from
opticaldyacti ve 4st(@luor®d )phemyal-s. Syt igeded micH $9ders of ol efins, C=N

doubl e bonds, and the like can al so be pr.esent20in the.,conpounds descri bed
herein, and all4sShlorepi-Bhesyeis e?r"’gsc,tdﬁt”é:@ﬂ e ipﬁﬁfhe present

invention. C s andi,al$-peAGARLLI CshiperBiGtel Wienceapounds of the
presentinvention are descri bed and may be isolated as a m xture ofisoners

or as separ at ed 4-4&3€6) cphenyd - Asubshiltatedsdiisdt & 2onmeric, racemic forns
and all geonetric isonericforns of a structure are.inignded, unless the
speci fi cst ereocﬁérﬁez:?‘rofy&r PheS¥dri ¢ g’rsrtr"lll%é}ése%e(‘,‘flfetlhc% 'y indicated. The term
"substiguted," as (isedoboxg)rphEddils t kabsaiywuted il &3Rydr ogens on the

designated atom s .replaceq20wi th a sel ecti.on fromthe i,ndi cated group,
provi ded thatthé"dés‘g 26%¥d ~ “no St\?‘&l“*é:r‘?(ﬂ/"‘ilst}h&ﬁéxceeded, andt hat
the substitutiog-resethschic &= pbbRegPIPOUSGhs et agubsthtrENt is keto

(i.e., =0, then 2 hydrogens on theatomare replaced. 25 Wen any variable
( e.g. R, RL-(RBBC)FdT(=ORN2pbenyl-) sebatitubed whbh B tine in any

constituent or for fQr onpound, its,defjinjiti.on. h occurrence is
i ndependent of #féggégﬁﬁﬁffgh?55839¥ y o?ﬁ%?gbkgh??eﬂtgﬁ g%ﬁ%, for exanpl e,
if a geup is showaste (be)suBakhiutedsdBswitit@a2wiRn kBB said group may

optionally be substituted with up to two R2 groups and R2 at each
occurrence i s sérdEscgHrGAzGRHEEN: tRhenrhT t heulet ] Mtedrivbth @33:Al so,

conbi nations of ,sybstijtu or riabl gs rm ssiplespnly if such
conbi nations r eéuﬂ?ﬁﬁgg %@g{;ﬁ@gg‘ c%lrlr%'gﬁ%ds. s%%ﬁ%‘qg%ndwfggaﬁ?substi tuent is
shown to cross a-haRdcrOCMEcHt ) Ngph#lyBL ONBubst drht 8, wi FENRIUCh substi t uent

may _78_ WO 02/09127 PCT/USO 1/937-t be bonded to any atomon the ring.
Wien a substit udntHaSCH{QH Y -Rhenylt | AubehifngedhwishoRrvi a which such
substifuent is ho tg the,r _ he co nd.o Lyen_germul a, then
such s% sti tuentQ Kg}e’g%SPE%’RHéB?‘S’}’a%g‘ﬁé‘yg at ggn%%%qgﬁ%ﬁ%s%ﬁg’?’i Rueht .

Conbi nat i ons of 4sybgtilbvbenydoagd/-phengii-abkebsadeupednvishbRe3 pnaydi f such

comhy nat| one requl Lk BoSLARL S Eoeatats, o ued hokelny, ol kil o
sat ur at ed
R13 is H, methyl, or ethyl;
30
alternatively, R2 and R13 join to form a 5- or 6-membered
ring selected from pyrrolyl, pyrrolidinyl, imidazolyl,
piperidinyl, piperizinyl, methylpiperizinyl, and
morpholinyl;
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10 aliphatic hydrocarbon groups having the specified nunber of carbon
atons; for exanple, "Cl-C6 alkyl" or "Cl-6 al kyl" denotes alkyl having 1 to
6 car bon WOBHS91EKanpl es of al kyl include, but are not | i mMQTAEsSEE8937Het hyl ,
ethyl, n-propyl, i-propyl, n-butyl, i-butyl, sec-butyl, t-butyl, 15
n-pentyl, n-hexyl, 2-nethylbutyl, 2-methylpentyl, 2ethylbutyl,
3-net hyl pentyl, and 4-net hyl pentyl. "Al kenyl" or "al kenyl ene"” is intended
to incl udeahx@&as@&%nﬁr@h@ﬂasaﬁa Ri1hgled SeAAN €5 19RO hed
configuration having the specified nunber of carbon atons, 20 for exanple
"C2-6 al kenyl ", CORPLIHRE &P FOFE Gndat HratldameTbSEet K5yt lSnds whi ch may

occur itnI fin)/tsE]I ﬁ?ltér'@t@kauilél iggt &95@@?1 &gnlﬁéaﬁulrgls fQ‘fé)niShi(-Qny: iggl ;Jde, | but
are no imted to, ethenyl, 1-prope , 2-propenyl, 2-hutenyl, ut enyl ,
S pent eyl | 3 DEREERPTONS. SETEBRR. LhoHe bR BTONE S RBIRID Pidkeny!

5- hexenyl , 2- nebhybkna- gr opheyleind gatiky bidyedice et erang diie Idike. " Al kynyl "
or "al kynylene" is. intended.ta.include hydrqcarban ai_ns of, ejither .a

strai ght or braﬁXﬁé&mcéﬁfF&&F&ngnfrﬁgbﬁﬁg°3 g'sﬁ@bliﬁﬁg u ghagﬁYEarbon
atons) 30 for ekenplimidg@2o8ydl kpenpkzimidadodnaydr mmde beazitornazadlydn triple
bonds whi ch may - y pai I .t he. . [ ch as ethynyl,
propynyl , butynyﬂgggéﬁtgﬁgp,bﬁgggggf gﬁg%f%ggpg g.%n cﬁggf%élﬁsis i nt ended
to i ncl&ide sat usabetlitutgd3wigholpd, RA&vi ng t he specified number of carbon
atons. For exanple, "C3-C6 cycloal kyl" denotes such as cycl opropyl,

cycl obutyl, cyclopentyl, or cyclohexyl. _79 WO 02/ 089127 PCT/ US01/ d937.t
"Al koxy" oR1®al ky|®Wxytetlmpt esethyl arpadiyl . geouputgldefi ned above with the
i ndi cated nunber of carbon atonms attached t hrough an oxygen bri dge.
Exanpl es of al koxy include) but are not limted to, nethoxy, ethoxy, 5

n- pr opoxy, Rt-€ prapoxgsh nedeworgncs, bis okydepehdenkyy sepeatedyframd
s-pentqaxy. Sim Larhy, wpal kyltBiy0" qhs 1 nt al up fined
abovezﬁ?th t he #hd?%étgd g%ﬁbgy'oﬁbgérﬁgﬁﬁ ?bnétg?%écﬁéghgﬁybUSEﬁg al pher
bridge. 10 "Hal btriflubhaimegbyl, asndsedifiénernmeehexy;t oatiduor o, chl oro,
brono, and iodo; and "counterion” is used to represent a small, negatively
charged speci es such as chloride, brom de, hydroxide, acetate, sulfate, and
the I'ike. B33 Hst ceddly| dcdwrienendels t thdepénden bby hs &l entéed df nonl

strai ght-chai n gatfgraged akizphatdeg.hydrecart gr QURS i ngnathe specified
nunber of carboﬁ'a?bngs'sugggité¥%§'mﬁFﬁgQ gg%"re% é|§§§n ?Paf exanpl e
-CvFWathere v = 1 to 3 and w=1 to (2v+1l)). Exanples of hal oal kyl incl ude,
but 20 are not iRyt i,.f g |, [ : .
pentafluoroethyﬂ?ageﬁga%ﬂfgﬁggthg??egﬁgggitF?FI%gkgégﬁngxkntlon

hept af | uor BEPYPYES ando¥iept aenPeragr 8pyFormylaséd-Rérein, "carbocycle" is
intended to nmean any stable 3- to 7-nenbered nonocyclic or bicyclic or 7-
to 25 13-nmenbered bicyclic or tricyclic, any of which nmay be saturated,
partially unsaturated, or aromatic. Eea such carbocycl es incl ude,
but are not Iimted to) cycloprogsl , cycjobutyl, cyclopentyl, cyclohexyl,
cycl oheptyl, adamantyl, cyclooctyl, 3 i cycl ooctane, 30
[4.3.0] bi cycl ononane) [4.4.0] bi cyglk ecalin), [2.2.2]bicycl ooctane,
fluorenyl, phenyl, naphthyl, ind nyl,~nﬁ? pyl, or tetrahydronaphthyl
(tetralin). As used herein, the termX erocycle" or "heterocyclic ring"
or "heterocyclic ring system is 35 integged to nean a stable 5- to 7-
menber«ed nonocyclic or bicyclic or 7- (£aP14- menber ed bi cyclic heterocyclic
ri ng whi chwhereghurated partially unsaturated or unsaturated 8p WO

02/ 059127

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-difluorocethyl,
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PCT/ USOL/ . 1937.1 (aromatic), and which consists of carbon atons and 1, 2, 3
or 4 heteroatons independently selected fromthe group consisting of N, O
and S andawpreelosdhg any bicyclic group in which any of theCGibosoaHelsi ned
heterocyclic rings is 5 fused to a benzene ring. The nitrogen and sul fur
het eroatons may optionally be oxidized. The heterocyclic ring my be
attached to i2&2 pentahflyprereethyl any2 texepeny bm srnebRBbn2 apsaranyvih

results in a stabl e sthustyt e 3 Ther el ehQey¥s1C 51 pgeedpscri bed herein may
be substituted on 10 carbon or op a nitrogen_atomif the resulting conpound

is stable. |fCEPReTTRAPISAVbL S22 PeRbERWL i nd TR heP¥tocycl e may
optional |y bes ohatieyni zesentény B, P3 £f eafed1dhat 2 wbespéhelf ot al nunber of S
and O atons in the heteroc cée exceedf 1 tgen t hese hetﬁrﬁgtOEB are not 15
adj acem to orPRFiot HRFCNY -4 PIIRFRY} e CYRAPPTARY T ot Y LoRBEYLof S and O

atonms in the dwdbspeycyE, | sydibshaeyk, tdwdl dprépxpbméelsydf het erocycl es
include, but ar ot . ljmted to i ndazol 2-pyrrolidon

oH, 6H 1. 5, 2- ﬁ¥%é§$%¢e‘3@’d&H%‘%ﬁ?3yg’P§F%& yrYe 29}3?’6@’?‘%9%;

4aH-car bazol e,cHdtryi natH ziomHcH,6 H-tH2 Ch-Oisadi-azcny| ~cacrcdiy pyl, azocinyl,
benzi m dazol yl , benzofuranyl, benzot hiof uranyl, benzothi ophenyl,
benzoxazol yl ,ab@nztlaxddmyl , benzt hi azol yl, benztriazolyl, benztetrazolyl,
25 benzi soxazol yl, benzi sot hi azolyl, benzi m dazal onyl, carbazolyl,

4aH catbazol yl, “b-carbolinyl, chromanyl, chronenyl, cinnolinyl,

decahydr oqgkaof &yl , 2H, 6H 1,5, 2-dithi azinyl,

di hydrof uro[ 2, 3- b] t et rahydrof uran, furanyl, furazanyl, im dazolidinyl,

i mdazolinyl, 30 imdazolyl, imdazol opyridinyl, 1Hindazolyl, indolenyl,

i ndolinyl, gramdpkiginyl, indolyl, isatinoyl, isobenzofuranyl, isochromanyl,
i soi ndazol yl, isoindolinyl, isoindolyl, isoquinolinyl, isothiazolyl,

i sot hi azol opyridi nyl, isoxazolyl, isoxazolopyridinyl, 35 norpholinyl,

napht hyy i dhy¥brna€t @B G, ORSOMMAORINEre PR 2 they 3~ owagliagol vyl ,

1, 2, 4- oxadi azol yl, 1,2,5-oxadi azolyl, 1,3, 4-oxadiazolyl, oxazolidinyl, -81
WO 02/ 059127 PCTI USQL/ . 1937~ oxazol yl, oxazol opyri di nyl,

OEazol i di ngb P&ﬁaﬂhﬁii nat1?é)é(lil E@@&‘ﬁxeﬂ@@n?@i% iﬂaayéﬂdéhelmﬁngmebtaa! o
phenar sazi nyl , enagi , e iaziny enox iinyl, enoxazi nyl ,
pht hal azi nyl pgﬁe}“aﬁlii’%PQeBi'pgﬁPaFﬁy| {“eﬁ{“é!ﬁi'ditﬁﬁ, uS’rp??/“ﬁé:lhig’aon?P,%

4- pi peridonyl, peenbginyl, purinyl, pyranyl, pyrazinyl, pyrazolidinyl,
pyraz (prl, pyrazol opyridi nyl, pyrazolyl, pyridazinyl, pyridooxazol e,
pyrid i dazol e, pyridothiazole, pyridinyl, pyridyl, pyrimdinyl,
pyrrolidi ngB, ipysedectgd, £pygmrol yl , qui nazolinyl, 10 quinolinyl,

4H qui nol i zi nyl i noxa | : i nucl idi : i nyl

t et rahydr of ur r%ﬁo, éfl{;’t ?f;lhdyog:ﬁdi s%gﬂuﬁodl I%({}XA t e‘[cfga‘ﬁ@d r@%ﬁ?lﬁ%’l i%%/}lu,fl'

6H 1, 2, 5-t hi adicanthy|isaproet hikwhiwlzol ythuty D, mitiadi azol yl ,

1, 2,5-thiadi | 34l - fahi ad |, i.ant jazolyl, 15

t hi azol opyri g'lzér}y%/l,uot%?ngené]x},l 't ?lxi{genot i'azeo%ﬁ}lb?ﬁp't Hiﬁ%&%‘?ﬁ% :

t hi enddm dazdisdEluanamatdipry,. Rhehyl, 1,2, 3-triazolyl, 1,2, 4-triazolyl,
1,2,5-triazolyl, 1,3,4-triazolyl, and xanthenyl. Preferred heterocycles

i nclude, but are not limted. taq, ridinyl, furanyl, 20 thienyl, pyrrolyl,
pyrazolyl, p Yo (,=cb?i'pe|’eé'£}y(r)}ﬁ (I,o=yq)rﬁ 'da‘g’iﬂ@fl,c ?ﬁ%o‘l yl%sm%%% vI,
1H i ndazol yl ,, ®&eaald oW, demratai=amol yl, benzi soxazol yl, benzoxazol yl,
oxi ndol yl , benzoxazolinyl, benzthiazolyl, benzisothiazolyl, isatinoyl,

i soxazol opyri dinyl, isothiazol opyridinyl, 25 thiazol opyridinyl,
oxazoldpyri dimetdhylidfdaz eltbpyiCodi-ny broprd CPyraz dbopyopgtilG@h-, Preferred 5 to
6 nmenbered het r o cles 'nclg%ﬁ,_but are not limted to, pyridinyl,
furanyl, thigﬁﬁpf%%yrropy ) 2zolyl, pyrazinyl, piperazinyl, imdazolyl,
~and oxazolidinyl. Also included 30 are fused ring and spiro conpounds
cont ai ni ng, far anmpl e, the ahove heteracycl es. As used herein, the term
"bicyclic het%%?@%oﬁge(s‘@t'em Jieé:%yﬁt%?fdgﬂ'st@s%'a!n a stable 9- to

. 10- menber ed liligyedgyd dweitrer-goy=e)i-G  1ding sfoprropd; fanamd+e(=ibst i t uent 35
NR12R13, whi i ridal |y, ynsat yw.ated ar._unsatyrat.ed (aromatic), and

whi ch%c%onsi sgé'ﬂc'ﬂ‘styf:igarnblon 6‘15%/(6[#;3, 'a%{ll'l%ttl'lreclg1 er?ma]tnc?méj(a_?#c? I or 2 additional

het er oat ons i ndependently -82 WO 02/ 09127
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PCT/ USOL/ -1 937. 1 selected fromthe group consisting of N, 0 and S. The
additional nitrogen or sulfur heteroatons may optionally be oxidized. The
het er ocycWpD®2/0811371 s attached to its pendant group by the MITV¥94EP7dt om of
the group NR12R13 and for 5 which results in a stable structure. The
heterocyclic rings described herein may be substituted on carbon or on a
nitrogen at orgtimeEel amkne1$Qy cotirptmglaning2$P2 - If specifically noted, a
nitrogen int £ pg@El, jbfarﬁli‘r% zed. It is preferred
that when th %P%%%R%ﬁ&r}rbse@%fqgand 0 %i%oms in thd)eH het er ocycl e exceeds
1, then thesediiettey batbns-30e- noliphgackaming- e another. It is preferred
that the total nunber of S and O atons in the heterocycle is not nore than
1. The term"bicyclic heterocyclic ring systent is intended to be a subset
of the 35 terdirtidieelanind+C(+0hg, s@t'sednﬂrla@i:e@eﬂe@) exanpl es of a 9to 10-
menber ed bicy, 1 n Lyl,

A e B R it R

‘benzi m dazol i enzoxazol I ny

di hydr odi oxob&hewty babige - Cbe%krsdih&h#¢¥$@mlq9r¢hd%%0}yI i ndol yl)

i ndolinyl, 20 isoindolinyl, tetrahydro-isoquinolinyl, tetrahydrqu|noIinyI
and benzotrlazolyl Addltlonall%hla subcl ass of preferred het er ocycl es are

het erocycl es AtFRIPHARRENGH ad- BHIPERREARL of 2 2EQRIPRERYL / 25
non- heﬁcﬁrocyCilécy&»tk@Eéﬂ erm -kl BSheror - Cé@xﬂh@@ybmeawieﬁé 1exanpl es

of such het ero cI es but are not | 4 teo&E benzi m dazo yI

benzof ur anyI 'I 2 B bR th Hi¥Zol yl, benzi soxazol yl
furanyl, im dazol i nyI 1H | ndazol yl, 30 indoli nyI i soi ndoI i nyl,

i soqui nol i nyl zol vl peridin in YL di vy, pyri m di nyl,

qui nol i nyl , ~thi é}g Iylm??‘?l’pjr)’pﬁien gﬁ?%}?gllnﬁ?, %l )?Ié(go??/llj ‘used herein, the

term"aryl", Mcmméwleﬁmhy@hmﬂldeﬂ—ethmwramlar omati c noi ety

apht iy | The Bhr R e naceut.@éﬁr%%*ﬁ%hfabfﬂ%%ﬁeﬁ%%ﬁ\?%ﬁy'he?Ef'n to

refer to thos%-témri)bmm@newmh%ns  -BIrethgxypheampl 27 PCT/ USOL/ - 493p
conposi tions, 3 Ak o T 153 Whi- £ @6 fomad BBkl &9y cope of sound
nmedi cal judgnent, swtab e for use in contact with the tissues of human

bei ngs and an niHong thamhsaeksi ve t oxi ci ty, irritation, allergic
response, 5 or other pr obl em or conplication, commensurate with a
reasongbl e bepefit/ri ratio used herein har mac ically acceptable
sal tsrbaor ef er OC}H]E%‘?F??‘?WZ]S érsi'bo $155%kd %ot?r’g?i?ﬁ&g ‘Wru:Lr ein the parent
conpound is rmch;farmbmwklmaﬂtx{lpnerna]se Sabtlsy IfhégY cof . Exanpl es of
phar maceutic ac sal t a d to, m neral
or organic agzil ﬁr%}{cfﬁ?a%am% r%érgoﬁl gb%rﬁ%as %?nbdrnl@e’élé%%% or organic
salts of aci dictriskiuhrenetiohlinhenal bokyiétthexyrkenyhd the |ike. The

phar maceut i cg] | ys G&ES8-aRrern@ | Sa ¢ tidfo A dife oS l&Ry1 onal  non-toxic
salts or the quaternary amoniumsalts of the par ent conpound forned, for
exanpl?® frork HEH-QRBGROXVINGMM ¢ or organic acids. For exanple, such
conventional non-toxic sal ts i ncI ude those deri ved frominorgani c acids
such as hydraqchl o drobr Ifurl fam c, phosphoric,
nitric and th?eg ‘{ééﬁ" %’%%‘p@r gani ¢ aci ds such as
acetic, pr ODIZDI’B-Qilnseul'wlrpl’mn}Qﬂ,y(3)|3-051181mmc§xorhaﬁ‘wlphéw1,c, tartaric,

benzol ¢, sl 1yt 1T PRI o 5 SEp ey, O AT ©

t ol uerddsul f oni c net hanesul foni ¢, ethane disulfonic, oxalic, isethionic,

and the I|ke aII { of the present
{E%tﬁhesrze )F y‘ﬂ%%@}lo% nﬁ‘ls g

i nvention can be S fromt e parent Cco und which 30 contains a
basi ¢ or aci cﬂ,émn&t)hyﬂspmﬁﬂentz S tedri v omatithodshercgher al | y, such
.salts can be prepantt o/ iasting 2 he dies Acidk e iasg didgpL of these
conpounds with a stor chiometric amount of the appropriate base or acid in
water or in an organic solvent, or in a mxture of the two; 35 generally,
- nonaqueous wmdiadﬂdm&tdwenﬁ,hm,a@ﬂﬂt&r@m,, Isopropanol or
acetonitrile are preferre List505f Ui tahle salt foundln

Remi ngt on' s ﬁra@rrﬁ:ﬁé‘lﬁﬁ gihenyld, 2,5-ditritluoromethy phenyl,

2,5-dimethoxyphenyl, 2,5-ditrifluoromethoxyphenyl,
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WO 02/ 089127 PCT/ USQL/-4937.t Sciences, 17th ed., Mack Publishing Conpany,
Easton, PA, 1985, p. 1418, the disclosure of which is hereby incorporated
by ref er ewoe2/05eDdr ugs” are intended to include any covalrwisp1B93yénded
carriers which release the active parent drug according to formula (1) in
vi vo when such prodrug is adm nistered to a mammal i an subject. Prodrugs of
a conpound of fornula (I) are prepared by nodifying functional groups
present in thg gogPENNErb&PhEHG, a2WBYa1@1LBabphlaylpdi fications are

cl eaved, either in routine manjpulatiqn or _in vivo, t %he ?arent conpound.
Pr odr ugs incI%d@‘@bﬁ%%ﬁ%ﬂgh%Fyior%uﬁad&Ffl&ABPEPﬁeshﬁga %Y1 anino, or

sul fhydryl grpup-asméeneedohenaly 2! eugithatluvhenethexpphdayg,or conpound
.of forngla (I') is admnistered to a 15 mammal i an subject, cleaves to forma
free hydroxyl, free amno, or free sulfhydryl group, respectively. Exanples
of prodrugs iBgctudechbotophenpdt Bja+8éflltorophehgie, formate and benzoate
<derivatives o | cohol. a anm ne fupchLi ro in.t.he_conmpounds of
Formula (1), %nﬁ;gh%e??nghﬁﬁy Stéb éd%g%%%hﬁargﬁﬁahpg a8P¥93tructure" are
meant to indi $a4edimeonpoyvipdenidt Bs4sditrifénorgmebbaosyphenygiisvi ve
isolation to a useful degree of purity froma reaction m xture, and
formulation into an efficacious therapeutic agent. 25 SYNTHESIS: Throughout
the det@ils oﬁ.%h@-¢h¥@hl@§9ph€hﬁlfo?lémﬁngragbvévpﬁhﬁéwérare used with the

fol | owi ng meagi NY5- ¢ FERSH §%hé§?,t/£3?@f\4msCE'J_:QEepﬂeweﬁeéﬁwpﬁehmPI BAL
di i sobutyl al um num hydri de Et3 trlethxlanlne TFA_trifluoroacetic acid LAH

i t hi um al um Autn ByEF et RexyRReNY br odo? sOckF AF ki fbuREaMgthayyPhsnyl,
bi s( 2- met hoxyet hoxy) al um num hydri de Pd2dba3

Tri s(di benzyl j deneacet one) di pal | adi u -85 . WO 021059127 ACE-Cl
B Cht or oot ol KHF TR ST DA TS, o Bluare k- Gl parbenyT.
THFt et { @hydr of LeindesHMEE R &hHet hadol s HAcahdyhorgepRégiOAcacet i ¢

acidDNFdinetgzl f or mam deDVSQdi net hy|
sul f oxi deDVEG? Tiee Hesspet hahetp2oRy LTRYERY her 2 PrOH S TR BperyPemel s :

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(=0O)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-NO;-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;)0O-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-Cl-4-iPrO-phenyl, 2-Et-4-MeO-phenyl,
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Ar aryl Phphenyl Menet hyl Et et hyl NMRnucl ear magneti c

r esonanceMHznegahert zBOCt ert - but oxycar bonyl CBZbenzyl oxycar bonyl Bnbenzyl Bubu
tyl Prpropyboeatvsazt al yticnim | 1iliternMhanonet erppnpart pePCT/US01/49374
mllionmmol mllinmolenmgml|igranggrankgkil ogranifLCthin | ayer

chr omat ogr aphyHPLChi gh pressure |I%UId chronatographyrtroonftenperature
PCT/ USOL/ ~9372t CH@6 4-MaD-0henyd127 2a§H38HI B s 4s¥e0-phenvat ed

PCT/ USOLL. 1932, &@Emeﬁ?l@ar@tbﬁenﬂ Coaneﬂgéﬁ(emE@t@ytghéhg,land (I-a) 5 of
the present invention may be Carrfed out Ih a convergent or sequenti al

synt hetic nanﬁeCH3CHﬂaHDed Menpheniyd , prép@Ha@H@ﬁMebf4tMeOCphpDMhds of
Formula (1) a ). h mn NN he f I eac chenmes. The
skills requirgdcﬁﬁcg ggara ﬁay%urlf?% rgﬁgo% ? éhgﬂ §0unds 10 of
Fornmul as(l) apdcfiskearonnd- CmephehynneanCchkeaukmgMEGphhaye conpounds are
known to those skilled Purlflca Lon pro clude, but are

not limted té FaGlRH! 6rM?8v8ﬁ§BYﬁhas@ “Eet ﬂﬂ?bg? ﬁﬁg ?9¥ allization,

and distillatbop,céh &q%@yr@%g@tgﬁgﬁyiorzthgmgpe{@)u@mgj I;}f;@nfpnpounds
of the present |nven%|on i ncl ude ut are not limted to, those shown in
the schenes and exanpl es bel ow. The substitutions are as described and
defined in the_ghabBbcH AN, TEhHRL ited herein are hereby incorporated
in 20 their entlrety herein by re erence The novel conpounds of this

i nvent t8n may (Bé- ér@@gﬁe@Hugﬂné Uﬁ@ pegBYlons and techni ques described in

this section. he r S r f in solvents appropriate to the
reagents and néteglgﬁeh ﬁ%lgge 9 g g% suitable for the transfornmations

bei ng effectedZ)ABSGH3C©2QMECHeéeMlepbﬁnml,the synt heti c nmet hods descri bed
below, it is tq,b S osed reaction conditions,

i ncl udi ng choﬁge 2f896¢é€#§ g?eag% @néhgn%gphere reaction tenperature,
duration of tDQCQQOGH@@Hj4§¥MeGHmh@wykpp procedures, are chosen to be the
condltlons standard_for that rea% ould be readily recognized

h s
by onelskilled FadrHeOaphenyt g uﬁge#sFOB rione skilled in the art of
organic syntheskeltbabnpme tu&chonaueealppaeeyu)emH&anfous portions of the

35 nol ecul e b ati e s and reactions proposed.
Such restrlct 56%tR 8y %tF ugﬂt wﬁﬁéﬁg Eg 2conpatible with the
reaction condbhéggg -tkbube readvey4-Héo- ph@Q&QQL@ﬁthZ PCTI US01/ ~937. 1
apparent to one |Ileg in the art nd alhehﬁ k ds must then be used.
Conpounds of E¥F PSXY y &¥°¢ ﬁP?nFN enf¥&n® @eﬁ Egared as shown in
Schenme2®. ThugtCcpsepaCE+ OrEWafOLHICH,QHB ¥ Eecoy@ﬂiwuadﬁﬁcﬁzs,acconplished
by treatnment of the protected (RL = CBz) piperidine carboxylic acid (1V)

and the nitrophenyl compound (I1l), where Z = Cl, Br, or F, with a suitable
base, such asbehielhyl arFRBenzglan BREFbemayilent 4-FubknaylDMSO, at el evated

t enperatures %eﬁﬁéggg% }0 Rgdg tbggF&E thg &lbrggg ggp i s acconplished by

a variety of o7 exanp froh I'n"a acid (see Hudlicky,
M, "Reducti o@sOHRbéngwhi c ZhHﬁD§ﬁF9) 3EMeDspHenwdoed, Ltd., Chichester, WK

1984) . §ubseq?egé Qeehlgefﬁ§lele§a gd3teﬂpshgbgﬁes effects cyclization to

derlva ives o type This T'actam can al kyl ated by treatnment with
a suitable ba%eMesécMeﬁsPBGEV&nfHyGFBdé CRoPhewed, by addition of an al kyl

hal i de, such ?s ﬁgtg ledg Eﬂoaﬁﬁgggldeﬁ'ﬁébh Hg%yiype (VI1). Further
el aboration o e aro tlc ring can be acconpll the follow ng
3-HOCH;-phenyl, 3-MeOCHs-phenyl,
3-Mes;NCHs-phenyl, 3-CN-4-F-phenyl,
30 2-Me-4-H;NCO-phenyl, 2-Me-4-MeOC({=0)-phenyl,
3-H3NCO-4-F-phenyl, 2-Me;NCH;-4-MeO-phenyl-,
2-Me-4-CH3C(=0) -phenyl, phenyl-S-, MezN-,

l-pyrrolidinyl,

35 phenyl-NH-, benzyl-NH-, (l-naphthyl)-NH-,
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20 procedures. Wien R7 = H, these derivatives (VI) or (VIl1) can be
selectively bromnated with NBS in DM at 0OC to afford bronparyl
derivati we@ owbssaympe (VII1). Those skilled in the art w || PCFASGN#PBES t he
utility of aryl brom des of type (VII1) in allowi ng for the coupling of

this nmoiety 25 with an aryl boronic acid to afford biaryl derivatives of
type (1X). Tles*ntarHiﬁsTdefrThon (Zeolion Yo iehsay W Asuzuki coupling is

utilized to afyfqnd 1rvmm§h\g;gp1]qf Nminct { pn@l | Zedigaidnidl ) vasH- For a review
and | eadi ng references of I\Pal I a& um cat al ed cross coupling Teacti ons) see

Myaura, 30 N2-FsPARAYLIANHchei~Rephemtos Nirys7. one such procedure

entails treat(mer@F3afphtelﬁg,1ar-de brqm—d:ei3( k‘hleh)ylw -tNH-a functionalized aryl
-boronic acid in the presence of a cat al yt| C Pdfm_? speci es, such as

Pd( PPh®) 4, PICPEREB-REERY Padtixc) 2 2 #dbrhed a suitable |igand such as

PPh3, 35 AsPh3- gttgg ,ph@hyqt)hm-suqiz@(ea)pmya])ym- and a base such as
‘Na2C03 or Et3N in sui tabl e solvent such as WO 02/ 059127
PCT/ USO1/ . 493(73~Ft'(ﬂl'{f§ﬁ’é-)‘ﬂbﬂ: OvE o~ erfélxll)kéqHT'o afford t he coupl ed

derivative (19~ o¥stemeatal)y-NH-6duct-ic-ghenbe )l-aet-am car bonyl of (VII1)
wi th a reduci ng agent such as Dibal or BH3, followed by Suzuki coupling

af fords deri vidti rifery Iy 1. x) (3 1GN-RRAIY O NS or mat i on of the aryl
bor onijg aci d fy@ueiheHen gm)n@qﬂderl(\ga.tsméep&]\édy{])) Nu-e. (I, R7 = B(OH)2))

woul d al | ow for greater diversi in the subsequent coupl ing of this aryl
boroni ¢ aci d i-tFhredwmavd)ciMel .y @'ﬁll‘cﬂh%'l el d8Fomatic derivatives in a

simlar Suzukig te c:g_mgln g -siy-at gay- -geseRnbeguahove to afford the
derlvatlvesg(:‘ typ and (X). O’H% V\DU2/09127R9Rg/ Z R7T \ NO2 R6

SCHEME 1 . R~ (M9 /08 ./ h"éﬂfnﬂeerngl MRy / NR-\ | NO CO2H 2 R6
(rer) (I\O (4-OCF3-phenyl) -NH-, (4-SMe-phenyl)-NH-,

15 (2,3-diCl-phenyl) -NH-, (2,4-diCl-phenyl)-NH-,
(2,5-diCcl-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-,

20 (3,4-diF-phenyl)-NH-, (3,5-diF-phenyl)-NH-,
(2,3-diCH3-phenyl)-NH-, (2,4-diCH3-phenyl)-NH-,
(2,5-diCH3-phenyl) -NH-, (2,6-diCH3-phenyl)-NH-,
(3,4-diCH3y-phenyl)-NH-, (3,5-diCH3-phenyl)-NH-,
(2,3-diCF3-phenyl)-NH-, (2,4-diCF3-phenyl)-NH-,

25 (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-,
(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-CH3z-phenyl)-NH-, (2-F-4-CHj3-phenyl)-NH-,
(2-F-5-CH3z-phenyl) -NH-, (2-F-6-CH3z-phenyl)-NH-,

35 (2-F-3-CF3-phenyl)-NH-, (2-F-4-CF3-phenyl)-NH-,
(2-F~5-CF3~-phenyl)-NH-, (2-F-6-CF3-phenyl)-NH-,
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(2-F-3-OMe-phenyl) -NH-, (2-F-4-OMe-phenyl) -NH-,
(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-Cl1-3-CH3z-phenyl)-NH-, (2-Cl-4-CH3-phenyl)-NH-,
(2-C1-5-CH3-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-Cl-3-OMe-phenyl)-NH-, (2-Cl-4-OMe-phenyl)-NH-,
(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-,
(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-,

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

(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-,
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PCT/ USOL/ ~937. L Formation of nitrogen |inked biaryl derivatives is
described in Schene 2. Treatnent of aryl brom de derivatives of type (V1)
wi t h di phwoykmestikyl i m ne under Pd2(dba)3, Bl NAP cat al yzed REImdson 49314

foll owed by basic hydrolysis (NH20H HCl) NaOAc, MeOH) of the imne affords
the primary aniline derivative (ng% i ng of these anilines with
various aryl bfZrRMrsb 1fiberhsnyd) 2=l y‘zi’d)%rﬁj‘q}*%ﬁz‘eé’fyf]dr‘&@'t he ani ne
l'inked biaryl 1MES fHerdiiRE ) (e D4 - yAnpennel s and

S. L. Buchwal d, %ﬁ%%%vjé Chemlg@lfny.>1|g M ng(IZ(, 1995, 3 348)ﬁ These | actam

derivatives cb?r@l\ﬁ%‘tﬁ-lﬁaa-mhﬂlmléd-l\ﬁhd S redmEs Phevdd M8+t he ani ne) as
previously described, then coupled to afford derivatives of type (XlIl1).

SCHEME 2 R RO ~ NRg/ NBr NOn6 ~5 (VII1) RR/ HNRy (R33) 9 g = 0-5
(XI1) 15 RL ~03-CH-0-61RDheRy IRy NH- H2(S 5 3R AN ) R33) pheryd)5NR-,~N N N O

Rs (X1) t 9 -M R NRS (P 1naRH ) -nu-, (3-CH3-4-COzMe-phenyl) -NH-, and

(3-CHO-4-OMe-phenyl) -NH-.

[11] In another embodiment, the present invention

10 provides a novel compound of Formula (I):

R1

9 rd

i : ?

N
7 H4a
R N Re
R¢ RS
(1)

or a stereoisomer or a pharmaceutically acceptable salt

15 form thereof, wherein:

Rl is selected from
Ci-¢ alkyl substituted with Z,
Cy.¢ alkenyl substituted with Z,
20 Cy-¢ alkynyl substituted with Z,
C3-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;
Ci1-6 alkyl substituted with 0-2 RZ2,

Cz_6 alkenyl substituted with 0-2 R2,
Cz-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 heteroatom selected from the group

-62-



WO 02/ 059127 PCT/ USUL/-1937.1 Sel ective brom nation of the alternate sites
(R6, R8) and R9) of derivatives of type (VII) (Schene 1) is not possible
under thewWOUROEN27protocol. Initiating the synthesis in SoNEkESO/18374
derivatives of type (MI11) with a 5 halogen or nitro group at R6, R8, or
R9, allows for preparation of R6, R8, and RO biaryl or N-aryl derivatives.
Use of an arylnitro GO5SEStINgf P&t .t s a86uS i F§ I DRSeTAGYSAS BANg t he

di azoni um sal t deri valis¢t@msuadiit@iddy withowdh wReansfornatin of the
diazoniumsalt to an aryl 10 brom de via Sandoz reaction conditions (see

Larock, R C., Conprehensive Oganic Transformations, VCH Publishers, New
York, 1989) iis aRlaldteunaem eyte to these R6, R8, and RO substituted
derivatives. Schene 3 illustrates an exanple of this approach (R8 = Br) to
aryl ard N-aryl -§8{PHR*ves 15 of type (XIV) via the protocol described
above for Schemeg (Ltahd cdedi®sky) RO 02/ 09127 SCHEME 3 5 10 R9 Br / C1 R \
N02R6(III),R~I6HN002H(I R RO ~NBr / NRT ~NOR6 H (V)

PCT/ USOL/ . 1937~-RR?R9 ~ NBr / NR \ | N O CO2H 2 R6

—SRZ,
-NR2R3 ,
10 -C(O)R?,
-C (O) NR2R3,
-NR3C (O)R2,
-C(0)ORZ,
-0OC(0O)R2,

15 -CH (=NR%4)NR2R3,
~NHC (=NR%) NRZR3,
~-S(O)R2,
-5(0)2R2,
-S(0)2NR2R3, and -NR3S(0)3RZ;

20
R2, at each occurrence, is independently selected from
Cq1-4 alkyl,
Co_4 alkenyl,
C2-4 alkynyl,
25 C3-¢ cycloalkyl,
aryl substituted with 0-5 R4%;
C3-10 carbocyclic residue substituted with 0-3 R41, 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;
R3, at each occurrence, is independently selected from
H, Ci-4 alkyl, Cy-4 alkenyl, C3-4 alkynyl, and
35 C1-4 alkoxy;
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(M) R RR~NBr/ NRT\ NOR6 Rs (MI) R RO ~NX/ NX=A or NHAr R
\ NOR6 Rs (XIV) Mrre highly substituted nitrobenzenes starting materials
can be obweiomeshilyy traditional synthetic manipul ation (i.@CIIEHIBHITS
substitution) and are known by those in the art (see Larock, R C ,

Conpr ehensi ve Organi ¢ Transformations, VCH Publishers, New York, 1989). The
correspondi ng enantioners can be isolated by separation of the racemc

m xture of aﬁ.lt)aﬁgﬁ ilv%'ikr,ahzsaﬁal fRaky; phagesph UAMs Ut bLi gLRemBeLaal or
reverse phase & techni ques. Alternatively, a diastereoneric mxture of
(1) can be prepaied bptipsaldsnsubstitutRd wigh wlrhoan -3dptodpri ate chiral
acid (or suitably activated derivative), -93 WO 021059127
PCT/USOL/-1937-1 .. .. .~ .,.~; " --,~ for exanple dibenzoyl tartrate or
the |ike (Bée, atoeackanpterri&nnbar as Kndependgntlyjselreedsézom Her kin
Trans. 2, 1996) 7 andyLenoLi 3, Bull. Chem Soc. Jpn., 1996,
3581). The di as{nér@égrlrérgq\}/\lggl'db?ﬁgglbegglds?gg?%t'ed by traditional
techniques (i.e. silica chromatography, crystallization, HPLC, etc)
fol | oned byaseppval ,of e ipal auxiliary to afford enantionerically pure
(). In thg cais%sﬁ\l\%gr%{'tqhgqugéri di ne nitrogen has been 10 protected in
the course of the synthesis (i.e. RL = Boc, Bn, CBZ, CO2R), it may be
rem)ve{jO u%@g a variety of conditions as described in Geene, T.W, Wits,
P. G W~ "Pfot etti Ve G oups in Organic Synthesis, 2nd Edition", John WIey
and Sons, Inc., New York, pages 309-405, 1991. The 15 free secondary am ne

is targeted.directl [, cap,b s I xlggrgé by~ t r eat ment
with a sui ?&SFV%TE g’{aﬁ%’ut gd a%rﬁ(élluéhaﬁalrr(f: %%i%oqé%{ﬁf an Oa%r?)aés/oe,&guch as
NaH or KH, to afFBord additional conpounds of type (I), as described, for
exanple, by dennon, RA , et. al., Med. 20 Chem Res., 1996, 197. An
addi ti onal greparati on of biaryl and/or NHaryl |inked conpounds of type
(I1X), ¥IX), Ret &ts Banrb€iacediptli;shed by preparation of the starting

chl oroni trophenyl conpound with the required aryl 25 substitution in place.
For instance, initiating the synthesis with a derivative of type (I111)
where R6, R¥,iR8H or 89.4 :ldkylaryl or NH aryl substituent. Sone of the

nmet hods for preparation of these starting nmaterials has been described here
and are known by those skilled in the 30 art. The preparation of the nore
hi ghly subsgticbuhadigenpourdsanll Ryperé| takehstshovheir ntScherme 4. fAsedr e
detail ed descri gt' on of ;he vari etﬁ (%f ring systens utilized and the

met hod® t o prepaFESERENCAFE GaPEi Pad T PA™ 5 7014. These nethods are
anenable to the preparation of derivatives of typewl-a) described herein.
Towards that end, al kylation of a dichloroni trqﬁ?ﬁwgﬂhﬁderi vative of type

- o,
n

wherein:

X is a bond, -CHz-, -0-, -S-, -S(=0)-, -S(=0)2-,

-NR10-, -CHyCH;-, -OCHy-, -SCHj-, -CH20-, -CHzS-,
25 -CH3NR10-, -NR10OCH,-, -NHC(=0)-, or -C(=0)NH-; and

n is 1 or 2;

R7, R8, and RY9, at each occurrence, are independently
30 selected from
H, halo, -CF3, -OCF3, -OH, -CN, -NO;, -NR46R47,
C1-g alkyl, Cz-g alkenyl, Ca_g alkynyl, Ci-4 haloalkyl,
Ci1-g alkoxy, (Ci-4 haloalkyl)oxy,
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WO 02/ 0a9127 PCT/ USQOL/-1937.1 (XV) wth a nucl eophilic alkyl halide (X =
OH, SH, NHR) (as described by Kharasch, N., Langford, RB.) J. Og. Chem,
1963, 190@®p @nsvia7 suitabl e base affords the nitroaryl derir@Etusoa/4034vl) .

El aborati on of these functionalized 5 derivatives is carried out as before
(see Schene 1). Addition of the piperidine carboxylic acid to afford
derivatives of Qipe él(kdfl)srﬁbﬂétimedediywieuu@t-Bong,f the nitro functionality

to give the cycljzed derivatives (XVI11). The cyclization of  t final ring
can be 10 acconpirsheP o eNcHer é%l‘il“é%t%‘r‘ﬁ’f%ﬁaf']f?ét%"g}?f&%ﬂ ‘?%e
tetracycle of typ& 1( ¥ PstQtutdPhvit@dutls g330f the amide noiety of (xVIII)
foll owed by base catal yzed tion to afford the tetracyclic am ne

cycliza )
derivatives (XXP 4G I@@iﬂb@é‘,e%é’(ﬁ'f&q"&ﬁcdflq e N VTR b BB Y0 M th a
ZUI table 15 E%i(;ml ggblagemltetewfa_ ftoas Ialea_/éewo} Bﬂ%hm wnﬁ c&d‘hﬁfm nle
erivatives . Subsequent, i ncqrporation t aryl an ar
functionalities on tFORSASTENT oF ﬁ'g i% ﬁ‘é’rq‘oogr r‘?é’gj%s"td’etseéfl“ﬁéﬁl @l'e.’\/i ously.
I n addition, these mm3e,highly functionalized, novel tetracyclic ring

systens can be 20 derivatized on the aryl ring by a nunber of simlar
met hods. There exists a wide range of procedures and protocols for

functional i zi nggrakoagpnat iNgsl2raBy| dijexani gnoard2 ary(dynkiaile , conpounds.
These procedures gre wel {2 known (;)%Zt hose i nltzhe art ang2 descri bed, for
exampl €9 by 25 BRAAESPIR;ZS.PHO) Ot aled R 21998 (0268 *Buchwal d, S.L., et.

al., J. Am Chegy Sgk14)#ROR13972c (SNRILeNRIZIK3, &f(0)d12, &(ofgriLhem
Soc., 1984, 7500. Am)ng t hese procedures are biaryl couplings, alkylations,

acyl ations, ani $40)oldZREhd B AARIGRS 3, THRI POI@IR1G,, PRIFEIOLIR At al yzed 30

functionalization.gf aropmmatic .cores h been, expl or.ed in depth in the |ast
decade. An exceyﬁég?(swl{@e’w%ﬁpﬁpg Qﬁagr dNEQ%S b‘g) Zf%lﬂsndai“f? J. Tsuji,

" Pal | adi um Reaggptiscapfinrt®l ysts, Innovations in O ganic Synthesis”, J.
Wl ey and Sons, New York, 1995. 35 -95 WO 02/09127 RO Rg / C1L R7 \ No2 C
(XV) RPRO ~NRg/ NR7\ |1 NOCO2H2 X (XVIl) d RR R~ SCHEME 4 0

R10 is selected from H, Cj-4 alkyl, Cy_4 alkenyl, Cj_4
alkynyl, and Ci.4 alkoxy;

Rl is selected from
20 H, halo, -CF3, -CN, -NO3,
C1-8 alkyl, Co.g alkenyl, Cz-g alkynyl, Ci;-4 halecalkyl,
Ci1-g alkoxy, Ci3-1p cycloalkyl,
C3-10 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, gRr12, NR12R13, C(0O)H, C(O)R12, C(O)NR12R13,
NR14C(0)R12, C(0)OR12, 0OC(0)R12, OC(0)OR12,
CH(=NR14)NR12R13, NHC(=NR14)NR12R13, S(0)R1Z,
S(0)2R!2, S(0)NR12R13, S(0);NR12R13, NR145(0)R12,
and NR4S(0),R12;
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RR (XVI) PCT/USOL/~937.1 .R~ ~NHN CO2HR RO ~NRg/ NR7\ NOXH
(XVI11) CLR~- RO ~NRg/ NR7 ~NOX (XIX) An alternate approach to the
substi t utwo okws®\d? anilines (l1-a) is shown in Schenme 5. Usipay/ukeni9ztti ves of
S type (VI) with R6 = H the lactam can be reduced to the corresponding
amine with DIBAL or the |ike. Subsequent base treatnment, with for exanple
NaH, and alRRy| attoeach ocbeumneneew ih, ihdeperdapkéy aehabbaﬂkﬁromarboxyllc
acid (or eqU|vak§E% §§%%yated hal oal kyl carboxylic acid, (i.e. acid -96

WO 02/ 09127 PCT. 7.1 halide, m xed anhydride, acryli c acid, acryl oyl
chloride, etc.)¥a- afaf]dt&iwlt.he derivative (XXI) which when treated under
Friedel -Crafts gcylat ffndltlons (see Ed. G A dah, "Friedel-Crafts and
Rel at ed Reacti ong ey and 5 Sons, New York, 1964, Vol 3, Pts 1 and 2
or Chems Rev., t95b,cyZhalkyX) ah, G A, "Friedel-Crafts Chem stry", WIley
I nt ersci ence, " New Yor k, 1973, for varyi ng nditions and protocols), i.e.
‘strong Lewi s acPd¥ (AP@fﬁltPéeﬁSWléPcor §§?brds the cyclic al kyl phenones
(XXI'1). El abor atiop, @a%é%ﬁéﬂ%éé@éﬂa%Mst{Md Qpif b g onggi th a
sui tabl e reduci ng agent or tti l'efination of the ketone by st'andard
condi tions shoul5dlél h@beE(yledehe@@snO@e'Cdll@elrgngy Sivi$ tieive ganitag ndavgp dneds  of
type (XXI'l1). These an I tions are
known by those 15 sk?l?egk?%&Fﬁgggi S%n% E%E I es o?efhesg&ﬁg be found in
LarocktOR C., ConpreRensii¢éioggadi & Tpanéflér ﬁaﬁ%ltv@ﬁdvml ReBs, New
Yor k, 1989. Incor porgsion of nitrogen functionality into derivatives of
type (XXI'1) can be acconplished in several 20 ways. For exanple, Schnidt
rearrangenent (as described by Smith, P.AS., J. An Chem Soc., 1948, 320)

is effectegiby 4f e@éé‘ﬁ”&c@uri@ﬁcéar?Q”Yr‘mdgﬁéhé{éﬁtw éé&&e&" EPoHa'\B and

met hanesul fon| c acid to afford XC ic_lactam (XXI'V). Alternatively,
this transformatHon Rays b%“@éhl e‘%lhéu? kraw¥t, and Cz-4 alkynyl;
15

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

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

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, SO2R45, NR46R47, methyl, ethyl, and
propyl;
25
R33, at each occurrence, is independently selected from
H, OH, halo, CN, NO3, CF3, SO;R%5, NR46R47,
Ci1-3 alkyl, Cp_3 alkenyl, Cz_3 alkynyl, Ci3_5 cycloalkyl,
C1-3 haloalkyl, Ci;-3 haloalkyl-oxy-, Ci-3
30 alkyloxy-, Ci;-3 alkylthio-, Ci;-3 alkyl-C(=0)-, and
C1-3 alkyl-C(=0)NH-;

R4l, at each occurrence, is independently selected from
H, CF3, halo, OH, CO,H, SO3R45, NR46R47, NO,, CN, =0,
35 C2-g alkenyl, C;_g alkynyl, Ci-4 alkoxy, Ci3-4 haloalkyl
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25 Hof f mann rearrangenent protocol (see, for exanple, Dike) S. Y., et. al.,
Bi oorg. Med. Chem Lett., 1991, 383), by initial formation of the oxine
derivati We002/059XX1 | ) by treatnment with hydroxyl am ne hydr EAVERON/EEST4
Subsequent rearrangenent to the lactamis efficiently acconplished by 30
heating i n pol yphosphoric acid to afford the | ac% am (XXI'V). Reduction of
the | actam (XX Vy-callpel sswespl teted with &-VaRtoty of reduci ng agents,

for exanple, DIBAL, Red-Al _and the Like._taq,aff the aniline (XXV).
Alternatively, BF8at Ff@g)f;t&fsuttﬁg f"'&&h"alr(% i %h di gré hyl titanocene (Petasis, 35

N., et.al.) fol bewédmeybRaeC bhetelpred lhydrdgenstyisdens wowte iafifng & rdre

am ne derivative ( = ) I It y be used for
.al kylation of the mé@r%%%g%%on\ﬁgggéﬁgg%ggf%&%?&g&/%géﬁ | actam (R 0)
to affdrd nore highl gosgbstiingt ef Her Ovaginge$ SubisFiduted Witdnd-GXXV) .
SCHENE55R~_R9~NRE@;/ NR \ NOHH(VI) R RR.. (XXIl) R RO ~ N Rg
T NR \ NRi o~-N1'1InnO(XXIV) R RO ~NRg/ NR7T\ NOH-~-OR (XXI) R~ R
R(XXIll) R~ RO ~ N

R42, at each occurrence, is independently selected from
H, CF3, halo, OH, CO2H, SO;R45, SR45, NR46R47, ORA48,
10 NO2, CN, CH{(=NH)NH;, NHC(=NH)NH;,
Ca-6 alkenyl, Cz-¢ alkynyl, Ci1-4 alkoxy, Ci-4 haloalkyl,
C3-g cycloalkyl,
C1-4 alkyl substituted with 0-1 R43,
aryl substituted with 0-3 R%44, and
15 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 R

’

20 R43 is C3_¢ cycloalkyl or aryl substituted with 0-3 R44;

R44, at each occurrence, is independently selected from H,
halo, -OH, NR46R47, COgH, SO2R45, -CF3, -OCF3, -CN, -
NO2, Ci-4 alkyl, and Ci-4 alkoxy;

25
R45 is Ci-4 alkyl;
R46, at each occurrence, is independently selected from H
and Ci1-4 alkyl;
30
R47, at each occurrence, is independently selected from H,
C1-4 alkyl, -C(=O)NH(Ci-4 alkyl), -S0,(Ci-s4 alkyl),
-S0;3 (phenyl), -C(=0)0(Ci-4 alkyl), -C{(=0)( Ci-4 alkyl),
and -C(=0)H; and
35
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Rg/ NR \ NR-o~-N R~ i n (XXV) As was described previously, installation
of an aryl or NH-aryl noiety on the aromatic ring of derivatives of type
(XXI'1) - Wommsdah be acconplished in a variety of ways, dJéweaHe37dpon t he
substitution of the aromatic ring. 98 WO 02/ 09127 PCTI USQ / ~937- ~
Furt hernore L&nd as an _extension of this approach to a rapid preparation of

a |arge ar rBY -ofthigadh oq@4rareficeand sariyidengndente Fekasiag ifran Hhese
various brom de @erj wakiyies -¢i(=e) M (cangd yi)u(_lgnd-cek@s@dc{.eg Aa¥&c 5
i

brom nat ed derivatives) can be bound( to a so support. Suzuki couplings
can then be carri@FOut @n-4sdlikylduppod -&=Q)Histrated in Scheme 6. As an
exanpl e of this approach, treatnent of an aryl brom de of derivatives of
stype (XXVI, RL = CBz) with H2 and Pd/C, to renove the CBz 10 protecting
. group, 6ol Imwedidyd exhermrd dirs fH cw agugoadkpaseapdoRPdes HherfCees ani ne
( XXV1) Rlx;é\?' The free am ne can be | oaded onto a suitable solid support
*such as ( kYl usihRP dndis itts Gietsl 2kK¥wn to those skilled in the art.
Thus, p-nitrophenyl chloroformate Wang resin (XXVI1) which 15 can be
obt ai ned commercially from sources such as Novabi ochen) Inc. is swollen in
a suitabl e sol veht2kubh arotbhekt SIPPOodiment i dipoer esent r bayeRt iweh 1.5

equi v. of HEAEd&s & gkl heodpbiehd el pgaguT@st ) (XXVIT 1) . Suzuki
couplings are then carried out in array format by treatnment 20 of resins
( XXVI | Y with a suitable pal | adi um source such as Pd(PPh3)4 or Pd(dppf)Cl2

and a suit gl g Paa HEH FF oM aqueous K2C03 or Na2C03 or triethylam ne
with an excess (typically 5 equiyal ents) of an aryl boronic acid

(procedures for % 31’%-%%%@%&2?%"" '?r}ﬂ 7)01 her pal |l adi um 25 couplings are
wel | - known by t hfssyh susswadtutskavith Znstance L. A Thonpson and J. A

El | man, Chem Rev. 1996 6., (1 555-600). The coupling nmay be repeated to
ensure conpl et e%%"b%rs‘s‘fbo%"lttoé?%% "ﬁ]e%?r ‘d coupl ed product. C eavage from
t he soltbd supporgrdpenylkatubesititutdr THEAB®E af f ords t he correspondi ng

Lgn(jt :\Ioggl }zangg_[ﬁ'e\é%H \%%égg@%eﬁ?%&TgA salts. 99 WD 02/09127 R~
ethyl substituted with RZ2,
propyl substituted with R2,
butyl substituted with RZ2,
20 propenyl substituted with R2, and
butenyl substituted with RZ;

Z is selected from H,
~CH (OH) R?,
25 ~ORZ,
-SR2,
-NR2R3,
~-C(O)R2,
~C (O)NRZ2R3,

30 ~-NR3C (O)R2,
~-C(0)ORZ,
~-S(0)R2?,
~S(0)2R2,
~S(0)2NR2R3, and -NR3S(0),RZ2;

35
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= Pol ystyrene(1-2% di vi nyl benzene) copol yner beads PCT/USOL/.t937.~ ~ol /
O /O0~/ N,~O(XXVIl) O(XXVMI) R, R~ or RO = Br, |, Nz, OIf OR9 N-O
s R/ N IWo®oBtZH) 2, Pd(0) cat., R7 \ | N Na2CQ03, sol ventECBUEIRE3I RS

Repeat coupling 2. TFA 5% Et3SiH, rt , 16h (XXVIlIl) R, R~ or RO = Br, I,
NZ, Off NW\P RO ~ NHTFARg/ NR7\ NI R Rs (XXIX) R, RB or RO = Ar, R
COR, etc OR¢,sath epstth@¢cus Iengsar 4 scdmstepedsiepit Isosallest@d famh (1-a) with
substituted Rl gj ai j Kol t ner is illustrated in Schene
7. Al kylation o P pi%‘?ﬁ%tﬁ‘eﬂ%?"r%gt{eﬁ&{% Br L RL=H witha hal oal Kyl
ester, such as CEEHAIGH?)uIBANE utied tWwiktlpreskerRé®:;of Nal or Kl and a base

such as K2C03, Na2Q3 or the like, in di oxane, of JliF or other such sol vent
whi | e heating (S8 GRETRIT, esé‘.ﬂé%,lte“r‘fe"gﬁlﬁk/godg&em Res., 1996, 197)

af fordsst he Rl alyiolladhuanylestdrst i tauthsequisttt §-ar reefli;on of the activated

am des (XXX) is acconplished t.r eat nent, of e ter with

‘| 1, 0- di net hyl hyc?ryc’f)C('}ﬂrg@frﬂWg Iﬂ’%&ﬁ”&ﬁ%éﬂ%&ﬁ (}a'hjLé%%é acid such as

trimet hyl al um n@pcAroHd:hAat Rby Hirdutea iWwidioluen,4dlsee, for exanple, Gol ec,

J.MC., et. al., Tetrahedron, -100 WO 02l 05941127 5 1994, 809) at OC
Treat ment of th®YFHdE EORJL ifiutech Widh &2 dt*“ér ganonetal i c agents, such

as Gignard reagepicy y2MiBlst ;dluoda andargds Iahi um reagents etc. (see
Sibi, MP., et. al., Tetrahedron Lett., 1992, 1941: and nore generally

House,1#. O, Mdadeldpmlneibs tRéadEdoms,thnox 3 Bédjanin, Inc., Menlo Park)
'?Q.rri)erlg'za ésl gf g?l sit“?{]ae""ezs"ﬁg)sl;/%S}g%‘éfe?ngg%&%f%@?'1 ?t ow
C1CH2( CH2) P02 MpeRzRa 1S zRrAly 12 s ukisiiHomMsled wISCHENE 37 R3ET/ USO 1/-1937-4 R R9
- N benzothienyl substituted with 0-3 R41;
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 R41;
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 R4%2 is H or Ci-4 alkyl;

R4b is H;

alternatively, R%2 and R4P are taken together to form =0;
30

RS> is H or Cj-4 alkyl;

R® is H or Ci-4 alkyl;
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Rg / N4a Al Me3, or AIEt3, Phve O RO N“\N.OVe s R/ NP M Rda R7 \ 6 r15
RAb R R (XXX) 1 ) R2MgBr, THF OC (XXX) RO ~ N Rg/ NR4a R7\ 6 NS Rab R R
R2 P 2) aMOoOREI9120 (XXXI) It is understood that for substPCHAROEIR74 RS,

R9, and Rl1) the conpounds of the present invention can be prepared in a
nunber of ways well known to one skilled in the art of 25 organic

synt hesi s. alitercetpyerds B ené BPesvettakewntpgathegito ferwmop0oEused

PCT/ USA / a937. 1pcpprBeyeyrthesinged susigpaytine nethods described herein,
together with synthetiC nethods known in the art of synthetic organic
chenmistry, or variations thereon as appreciated pywthose skilled in the
art. Additional 5 nethods include, but are not ﬁﬂéﬁﬁ%lto, t hose descri bed
«in USSN 09/594, 954 (filed June 15,2000); USSN 094595} 250 (filed June 15,
2000); and USSN 09/594, 008 {filed June 15, 2000); (‘vﬁer ein all three
references are hereby incorporated in their entirety herein by reference.
10 It is also uwHerstivod that for substituents Rl, R4a, R4b, R5 , R6 , R7 ,
R8 , ( n, an t pe.conpgunds,-of gt he,pesent invention can be

synt heRgsl' zed usi Sr%g¥tshe&§%t hodg deggri Bed ?ﬁasi mul t aneously filed (Decenber
20, 2000) US Proviisi dmal Patent Applications DuPont Pharnaceuticals 15
docket nunbers PH 7263-P1 and PH 7257-P1, hereby incorporated in their
entirety herein by reference, together with synthetic nethods known in the
art of synRfietRE, cam@rRt, cHenéath yocorrxendeat jane imdependenthypreci at ed by

those skilled igeiggt@ﬁtfrgg ﬁXPER'HENTﬁE§hy1, ethyl, methoxy, -CFj3,
10 and -OCFj;

R4l, at each occurrence, is independently selected from
H, F, Cl, Br, OH, CF3, NOj3, CN, =0, methyl, ethyl,
propyl, butyl, methoxy, and ethoxy;

15
R42, at each occurrence, is independently selected from
H, F, Cl, Br, OH, CF3, SO3R45, 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),
-805 {methyl), -S02(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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Exanple 1 Preparation of

8- (4- Met hoxy- 2- et hyl phenyl ) -2, 3, ~, 4at et r ahydr o- 1H pyrazi no

(1, 2-a) qwwaoxesditer 5(6H)-one. 25 ~-NH NH O Step A To a solP¢IyERe1/49374

pi per azi ne- 2-carboxylic acid di hydrochloride {10g, 49 mmol) in 40 mM water
was added an 30 aqueous sol ution of sodium hydroxide (39 M, 225 M. A

sol ution of copfer methylgyetdvd . parpaepydat é PEORYL 26 mmol) in 80 n water

was added, and hh%ogﬁmm@twlsql U () Q2 thyW®, 020059) D nfdEhyl3Ql/ . 1 937. t
was cooled to 5 C. Sodi um hicarbonate (5.9, 59 gmglﬁ vvagﬁyggded in one

portion, foll O\A/é:d:&)Ot(l‘?éhéﬁldpvvi'%zgddi“ﬁt@gfldf' b&rz P dREYaf or (7.7 o,
54 mol) in 40 pgi(=dhyexane over 10 m nutes. Sodi um bi carbonate was added as
-needed to 5 naintain a basic solution. The reaction was allowed to warmto

rt and s stirred for 16 h. The precipitate was filtered and dried to

af ford 4-car bobgnayl axypinpeheri embdddmenty| itheapiresendppavenitelont e used
«~directly in_the next ste 10 _Step B. T l_uti.qn of

4- car boben? P(‘)’)%f;l&spgr gzcﬁv%%- foéngroblg’gylolfc%g%fngaacég er chelate in 750 ni
wat er was added et hyl enedi am netetracetic acid, disodiumsalt, dihydrate
(7.9 9, 21_pymol) . The m.xture was heated to 80 C for 3 h. The reaction
mxture wa& tﬁénSEgSFESdt %%P and concentrated 15 to dryness. The residue
was diB&ol ved { GHAQE (HO)OMSA 1 ud el -wdreanyilt)r.obenzene (4.9 g, 35 mmol) and

triethyl am ne 4 | ). wer ded and the solution was heated to
€80 et Ao AR

60 C for 16 h. reaction ‘was cooled to rt. Concentrated HCl
was added to brcmo {de-mH d-methylhreohzhydol,uti on was then diluted with 500
m water and the_ aqueous | ayer was _&g{ra(it)ed with ethyl acetate. The

conbi ned or ganf & W& ERALTRERY RREY L )dri ed over MyS04 and concentr at ed
to afford 4-cay AXr-1-3(, AnidicepheiypHirRan e 13-, car boxyl i ¢ aci d

used directly in the next step. Step C To a solution of the above

4- car bbbenzyl k§HEA)-3CAFHY r(Gomaiay)pidrdrlaanfsPheyrdoxyl i ¢ acid in 200 ni

gl acial acetig i al & 0. 4G Qﬁ@é, gﬁi@%g,li)r on powder (16 g) in
portions. The %%ggc)% ond}v\z(s heat eé3 at 60 C for 3 h. The 30 reaction was
cooled to rt -atCHANHED Mahexiddd. The resulting precipitate was filtered

and dried. The de, mat.er,i vgqg_' ed in nmethylene chloride and
passed thr ough(gﬁélﬁg(%)e(sﬁ %hcla ge%{h%zﬁ)ﬁi’ng with 40%- et hyl

acet at e/ hexanegsCHhhe (fHd)t (Badmes thydl -gdreserit)r,at epl to afford 35 _
g- ggr %O%Pfglg)ééf(fﬂé%%i@éa@t‘%@% r—?g;hleg ; y)(rjgm no( 1, 2-a] qui noxal i n-5(6_H)-on
- (CHy)3C(=0) (3, 4-difluoro-phenyl),
- (CH3)3C (=0) (2-methoxy-5-fluoro-phenyl),
- (CH3)3C(=0) (4-fluoro-1-naphthyl),
- (CH3) 3C (=0) (benzyl),
25 - (CH2)3C(=0) (4-pyridyl),
- (CH2) 3C(=0) (3-pyridyl),
- (CH3)3CH{(OH) (4-fluoro-phenyl),
- (CH2) 3CH(OH) (4-pyridyl),
- (CH3) 3CH(OH) (2, 3-dimethoxy-phenyl),
30 - (CH3) 38 (3-fluoro-phenyl),
-(CH3)3S(4-fluoro-phenyl),
- (CH2)35(=0) (4-fluoro-phenyl),
- (CH3)3S02 (3-fluoro-phenyl),
- (CH3) 3502 (4-fluoro-phenyl),
35 - (CH2)30(4-fluoro-phenyl),
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WD 02/0S9127 steps). 7.06 (m 5.19 (m 1H), 3.50 5 2.72-2.81 [ M+H] .
PCT/ USO 1/-1937a 1H NWMR (CDC13, 300 MHz) 87.32-7.38 (m 5H), 7.00 1H)
6. 86- 6. 9OWQ0pOMY7, 6.78-6.80 (m 2H), 5.182H), 4.75 (m 1HCT/UBOBII3(4M 1H),
3.59-3.63 (m (dd J = 11. 1 3.6 Hz, 1H), 3.06-3.14 (m 2H), (m 1H), 1.65
(s, 1H) ppm M (ESI) nmz = 338 Step D. To a solution of
3- carbobenzyko&¥b239(@h&aVéﬂnahydro 1H pyrazi no[ 1, 2-a] - qui noxal i n-5(6H) - one
(4.0 g, 11. 30,4 4 cooled to 0 C was added a 10 sol ution of
N—brOﬁDSUCCInIﬁl&é bQ3 gy 8%§ over 20 m nutes. The orange reacti on was
stirred at O-GCﬁQd3@d4addrudwﬂal 1.5 h. Water was added and the aqueous
| ayer was extr t I acetate. The conbi ned organi cs were washed
W th water, @%ﬁ% 92? hen g?éoncentrated 15 to a yellow solid. The
crude nﬁterlalum@s3oecpwH§aBLszHeﬁymmLhot ethyl acetate to give
8- br ono- 3- car bobenz 3,4, 4a-tetrahydro- 1H pyrazi no[ 1, 2- a] - qui noxal i n-5
«(6H)-one as & %Hﬁté%ég %Hz(é glpBen¥é?96recrystalIized yield). 1H NMR
(CbC13, 300 N&Rﬁhg 5(§2Nﬁ 233@ gﬁbn§tbh 7.12 (dd, J = 20 8.8, 2.2 Hz, 1H)
6.92 (d, J = H) L), 518 (m 2K, 4,74 (m 1H) 431
(m 1H, 3. 4?@}5739412 EH): 43€®6p1aem31em 2H), 2.73-2.96 (m 1H), 1.61 (s,
1H) ppm M5 (U 640 p E Cbupllng procedure To a
sol ution of 8ﬁ§h%n§b§% Nﬁ% 4 Bﬁk%hen§&?
carboU&hzyIoxyuzbagﬁxaaNﬂetéaﬁydpbemyﬂmyra2|no[l 2-a] quinoxalin-5(6H)-one
(415 ng, 1 Mo i\n nzene _ d 2-net hyl - 4- net hoxybenzene

i i )RS?EZNIWUF }ﬁf NEM%%gg gg

boronic acid ( and

dichIorobis(L{kpﬁﬁ@puphuﬂphhoenpabhadyumtII) (35 ng, 0.05 30 nmol). The
reaction m xture was dgg%i g ed to reflux for 16 h. The reaction
m xture was codited 3N (AT LAHATCoROERY) red to a black residue. The residue

was taken up.Jnngp?wkmgequgq4amdubkbLﬁhQQYQQ,afford

3- car bobenzyl 4- et hoxy- 2- net hyl phenyl) -2, 3, 4, 4a-tetrahydro-1H 35
pyrazilo[ 1, 2~anéb|)n65aa|(Phh5¥ésH) one (297 ny, 65%. -104 5 10 15 20 25
- (CH3)3C(=0O)N(methyl) (methoxy) ,
- (CH3)3C(=0O)NH(4-fluoro-phenyl),
- (CHy) 2NHC (=0) (phenyl),
- (CHy) 2NMeC (=0) (phenyl),
20 - (CH2) 2NHC (=0) (2-fluoro-phenyl) ,
- (CHjy) gNMeC (=0) (2-fluoro-phenyl),
- (CH3) 2NHC (=0) (4-fluoro-phenyl) ,
- {CH3) 2NMeC (=0) (4-fluoro-phenyl),
-{CH3)2NHC (=0) (2, 4-difluoro-phenyl),

25 - (CH3) 3NMeC (=0) (2,4~-difluoro-phenyl),
-(CHp)3(3-indolyl),
-{(CHz)3(l-methyl-3-indolyl),
-{CH3)3(1l-indolyl),
-{CH3)3(l-indolinyl),

30 -(CHy)3(1l-benzimidazolyl),
-(CHy)3(1H-1,2,3-benzotriazol-1-yl),
-{(CH3)3(1H-1,2,3-benzotriazol-2-yl),
-{(CHy)2(1H-1,2,3-benzotriazol-1-yl),
-{CH3)2(1H-1,2,3-benzotriazol-2-yl),
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30 WD 02/ 059127 PCTIUSCQL/.1937.~ Step F: Deprotection procedure: To a

sol ution of

3car boberw9loe/§9187 ( 4- net hoxy- 2- met hyl phenyl ) - 2, 3, 4, 4at et r HCTHSH/AI7TPYr azi no
[ 1, 2- a] qui noxal i n-5{6H)-one (0.38 mMmvol) in 6 mM absolute ethanol was added
10% Pd/ C (150 ng) and_excess cycl ohexene (3 ml ). _The bl ack reaction m xture
was heated to T(&H20z (3 At dihgdRo-LkeHhrquipeldayldeol ed to rt and filtered
t hrough a pad _gf | ki e slrh R, Beayi ith methanol. The filtrate was
concentrat ed tgcefll%‘zai:t(()r?)e\gg res?guegﬁ%élyfude material was purified by
radi al PLC (1-n@Hpl) a€é=0) NHd4ahduekotphenyh) et hanol) to give the title
conpound as a | ess. Qi.l ng, 24% . 1H NMR (CDCl13, 300 MHz) 8 7.12
(d, J =81 Hi%%kﬁﬁ??g.égdfﬁgiQJ ='8.5 1.9 Hz, 1H), 6.76-6.82 (m 3H),
6.67 (ds J = LcBi,BE, (1HbhtBad3midy13H), 3.53-3.67 (m 3H), 3.18 (m 1H),

2.79-3.01 2.2 ESI = 324.2 [ MtH * Exanple 2
vPrega?a?i ogmof'?’( z)4C(90$§’(m§@y9?7‘me'é’§o&y§,) "z 3 [ MtH] anpl e

e NN b & o a sol ut fon ot Y Mot Zralauinex
8- br onp- 3- car deé‘niy%i??,(Bhg{mgl ¢ et r ahydr o- 1H - pyr azi no[ 1, 2- a] - qui noxal i n-
5(6H)-one (2.1 5 ,y30 M THF cooled to 0 C was added a

sol ution of BHg-C%IZH)—"I((:% %&éﬂg)% m, 16.25 mol, 1Min THF). The reaction
was al [léwed t o (SHoW@HRhenyd)pt over 25 mi nutes and was heated to refl ux.

After 1.5 h, t_%% éﬁa‘gél_gr(l was gol ed to rt. Methanol was added and the
m xture was concentrfate ?13 %3@ #1ow residue. This was repeated. The crude

mat eri al was paH,CHeOHbEME 04 URRPpREBAPIRT Ogr aphy using a Bi ot age Fl ash 40i
(4.0 x 15.0 cm -105 WO ?i/ 059127 PCT/USOL/.1937-t columm, |oad and elute
wi th met hyl ené (EHpbpfHés-tbugroephenyl) 2,

8br onmo- 3- car bobeneuleuyc 24 3£ FudfoSpReAgXx phydr o- 1Hpyr azi no[ 1, 2- a] qui noxal i ne
as a white solid (1.26 60% . 1H NMR _ (CDC13, 300 MHz) 8 7.34-7.38 (m

5H) , 6i52-6.75(QHQMGS%'gL@iBYQFQF&H‘iF99?726Y§346.59(n1ZFD, 5.16

,2H),4.19 (no ~ (L . 1H), 3.35 1H), 3.19-3. 25 1H),
S 005 08 (m 1y 3 5 B0LEE B lpnS R Ty Lo N (ESI) 2 =4DRl M -

Step B: Gener al(CBaupCiRnQ) p2 o¥BoitF eF -dleny kbl uti on of 810

br ono- 3- car bob oXYy- 4.4a, 5, 6- ro-1H pyrazi no[ 1, 2- a] qui noxal i ne
(0.5 mmmol) in ggﬁﬁéﬁiéh@mﬁéﬁ agdéo‘g?e)%%h%ﬁt acid (1.0 nmmol ), 2 M aqueous
sol ution of NaZCA3)§d(ad) (2 aNH, €3 el ety )Y f ri phenyl phosphi ne) pal | adi un(11)

(0.025 ). The re jon. m xtyre was degassed thoroughly and heated to
refl uxz\gglr) 16‘%EH?EéCBTgiiéF@ﬁ%Tibﬁi'rﬁ%W Was then cooled to rt and
concentrat ed tqca,blackor esidue-4dbw-son@sy Il ssol ved in met hyl ene chlori de
and passed throu%h of siljca gel, eluting with 40% et hyl

a plu
acet at e/ hexaned®€ Thécgﬁogf?f?]}éi‘e‘lvﬁ’é‘m)éﬁrat ed to a residue. The crude

material was pyewh) egihyif@diel-FLEi(1 nmplate, load and elute with 20%
et hyl acetate/ hexanes) to give the coupled product as a white foam Step C

General Deprotd€Hedn(prbckdutedazeladsylluti on of 25 the CBz protected
coupl egsprodugt(cgg)%@ﬂﬁ%@d%?gickypﬁ)j ut e et hanol was added 10% Pd/ C and

excess cycl ohexen reaction mixture was heated to refl ux.
After 4 h, the (GH3l sft@-Qbsldobhdazob-3tyhhd filtered through a pad of

celite, washing peayigyp i [REDA0PI5 1),
- (CH2) 3C(=0) (2-NHMe-phenyl),
-(CHz)3(1l~benzothien-3-yl),

30 - (CH2)3(6~F-1H-indol-1-yl),
-(CH2)3(5~F-1H-indol-1-vy1),
-(CHz2)3(6-F-2,3~-dihydro-1H-indol-1-yl),
-(CHz)3(5~F-2,3-dihydro-1H-indol-1-yl),
- (CHz) 3(6-F-1H-indol-3-y1),
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30 The filtrate was concentrated to a colorless residue. The crude materi al
was purified by radial PLC (1 nmplate, |load and elute with nethanol) to

gi ve the weoemsary amne as a white foam 35 The title corfpuushiasr+
prepared from

8- br onp- 3car bobenzyl oxy- 2, 3, 4, 4a, 5, 6- hexahydro- 1H pyrazino[ 1,2 -106 WO
02/ 0a9127 PCTH (@@/}W@MQ}ML)M and the required boronic acid by

t he general ur Qﬁiﬁ g| ven above in 35%overall yield. 1H
NVR ( CDC13, 308&%323@%: f‘%‘te} (m 6.726.78 (m 3H), 6.60 (dd, J =
8.1, 2.1 Hz, -1f0Hz)@(4931-(pd;rm-9—5;12 1 Hz 1H), 3.81 (s, 3H), 3.66-3.74 (m

oH). 3.29-3. 31 153 19 (m 1H), 2.93-3.11 (m 3H), 2.69-2.76 (m
.1;)0 2.52-2. 5'9“%%’31(3“ “RRIIPSY £1) pplr;? MS (ESI) rﬂg = 32?) [MFH " . 10(

Exanpl es 3 Pr eperiy )6 -0f-1H-indazol-3-y1)
8- [ 4- Met hoxy- 2- trlfI uoronel\pgls‘;;%ﬁ yf] 4a 5, 6- hexahydr o- 1H pyrazi no[ 1
-, 2-a] qui noxal T Het2)aq{ =3 2N 5PheaYi)t| e conpound was prepar ed

from CHy) 4C (=0) (2-NHC (=0) Me-4-F-phenyl) ,
8- br oro- 3car bobenz 3I oxy-2, 3,4, 4a, 5, 6- hexahydro 1H pyr azi no[ 1, 2a] qui noxal i ne

and the requwé(éﬂﬁcmCdmOd (QCM{Q)(WQ)IQ@M):W ocedure of Exanple 2, Steps
B and Cin 274 | 00 MHz) 87.20-7.25 (m 2H),
7.02 (dd, J = %@# =iy ?‘mc}ﬂfwg S;CB%%}%_ 8.4 Hz, 1H), 6.60 (dd, J =
8.H)1, NG Hz, 4HH;)GAEN)d2-NHE (0B NHEC -BHF -heBHA )(,s, (3H) H? 67- 3. 7(1 (m "
2H), 3.29-3.31 0 70-2.77 (m 1H), 2.55 (m 1
ppm M5 (ESI)™ @)3 GA?)%WQ}‘%}@é %(é’%arglﬁ ‘Preparation of

8- (2- Met hyl phepot))-32 (04, (4aom-a--rexpleydilgl H pyrazi no[ 1, 2- a] qui noxal i ne.

- 107 WO 02/ 059127 ~NH NI H\ \ I PCT/ USOl/ ~937-t The title conpound was

8- br ono- 3car ho % |(:q>‘~b‘)2(23N4=15‘&2M5 G- &}eig,ﬁgylqu 1H pyrazino[1,2 5

a] qui noxal i ne and t'he required boronic acid "t he general procedure of
Exanpl¥b 2, Ste{f$HAB 4{#eCCOnMR4% overal | vyi el d 1H NVR (CDC13, 300 MHz)

87.19-7.26 (m (4H)), & tdbm)) 4=F-phenyl) ;.
- {CH2) 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),
- (CHy) 2C (Me) C (=0) (2-Me-phenyl),
- {CH3) 2oC(Me) C (=0) phenyl,

25

O WO .

, . , and
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8.2, 1.9 Hz, 1H), 6.46 (d, 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 WM (ESI) mz
= 280 (MW P'02/082hpl e 5 Preparation of PCT/US01/49374

8- (3- Met hyl phenyl ) -2, 3, 4, 4a, 5, 6- hexahydr olH pyr azi no[ 1, 2- a] qui noxal i ne. ~NH

NI HI ~v

H 15 The title conmpound was prepared from

and the requi ded bdroni cyjacid by the general 20 procedure of Exanple 2,

8- br ono- 3car bgben I%§i25,3,4,4a,5,6-hexahydro-1kkpyrazino[1,2a]quinoxaline

Steps B and Clin Qﬁi;
3H), 7.06-7.08 (m

rall_yjeld. 1H NVR (CDC13, 300 MHz) 8 7.28-7.33 (m
,6.91% %)) = 8.4, 1.8,1 H), 6.73-6.78 (m 2H),

3.68-3.72(m 1H),3.27-3.48 (m2H), 3.15-3.19 (m 1H), 2.93-3.07(m
3H))2.70-2 47 (m1H), 2.53-2.61 (m 1H), 2.3825 (s, 3H ppm M5 (ESI) niz

=280 [ M+H| R

E&%n%fe 6 -108 WO 02/059127 PCT/USQOL/ ~937.t Preparation of

8- (4- N@thylphenyl) 2,3,4,4a,5, 6- hexahydr o1H pyrazi no[ 1, 2- a] qui noxal i ne. ~NH
NHv HS5 Th

8- br ono? 3¢

Br

g fitle conpound was prepared from
ob%h%yloxy 2, 3,4, 4a,5, 6- hexahydr o- 1H pyrazi no[ 1, 2a] qui noxal i ne

and the required boronic aC|d by t he general procedure of Exanple 2 Steps

B and Cin
7. 18
8 4 Hz,
3.29-3. 32
2.52-2.62

2- a]qU|nox

15

20

25

30

ei

0% 1L yield. 300 S 7.4
ergasivedy) ei%} 5'\'%4?( P thkers, togeLhen ho %ﬁémﬁ 7 (d -
6.72 (4. J = 2.1, 78(m 1H. 3.67-3.71 (m 1H),

, 92- 3. 3H, 2.67-2.76 (m 1H),
%gn 1&3‘ pey Y? &B’mlpp OWI(EEF) Hrtwé 280 [MtH ' . 15(20 2?
Exanpley 7 Preparati on of

8- (4- FIuoro 2 étrlflugégget XL&Rhea¥oLyl, or4%u§y§ hexahydr o- 1H pyr azi no( 1,

al

R7,

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

heterocyclic ring of formula:
U
.J‘JJWZ\NI'{
o
n

wherein:
X is -CH3-, -0-, or -S-; and

n is 1;

R8, and RY, 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) -,
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F The title conpound was prepared from

8- br ono- 3car bobenzyl oxy- 2, 3, 4, 4a, 5, 6- hexahydr o- 1H pyr azi no[ 1, 2a] qui noxal i ne
and t he re@W2i088d2boroni c acid by the general procedure of HETAMMNMAITIS St eps
Band Cin 5%overall yield. 1H NVR (CDC13, 300 MHz) 8 7.69-7.72 (m 1H),
7.64 (m 1H), -109. WD 02/059127PCT/ USOLl/ ~937-17.18 (m1H),6.85 (dd, J =
8.5, 2.2,1H),methylqFOYNEyg, sethy k¢h=Q}NH g, 6Br?8¥1§(5n12NIi‘Hz,ll—|), 3.83 (m
1H), 3. 68- 3. 71{ f3d#bpy Pc PEo BNS, (MbéE)y1@(ZOYRHYP {sobdtl)18(56)Rub1(m 1H)
ppm M (ESI) mz =352 lkggg'. 5 Exa lf ?_Pr aratjon gf B

65 (4- Nt hyl pEFSY ERIG (20U s, cCoERanb Y6 LTe Faz  FBFRY 5C ATQUHoxal i ne. ~NH
N N10 H Step A To a solution of piperazine-2-carboxylic acid

«di hydrochl ori de .%g .49_nnn€ﬁ {0, 40 n water, was added_an a ugous sol ution
of SodiTm hy dPORTEERF BT | SoBl PN s PEPPEHIBIP CoppeP P T IHY SR AP
(6.5g, 26 mmmo] )n+buBPl arhirdd- wat ssbwagl anieo; , asechhey baepnbtue sol ution was

-cooled to 5 gﬁﬁfﬁﬁﬁﬁga§&fﬁgxuﬁﬁﬁ§?%§5 1ngd mmol) was added in one portion,

fol |l oned by se addi enzyl chloroformate (7.7 m, 54 mmmol)
in 40 mM di oxane over 10 minutes. Sodi um bi carbonate was added as needed to

20 mai ntain j i T i b | d m rt and
was stirred 1‘8%]?&?}6&%&%& m%i#t%@%gﬁ?ﬁy\ﬁege'd%d a&iﬁ \(lai?’t gtrz%f ford
4- car bigdbenzyl indeperdent he-debediad | fromchylreaeper f bherat echksidue used

directly int xt : £ hyP jio 1 b
4-car bobenzyl%ﬁ'peﬁ%ﬁb-%ﬁoﬁyﬁ cJabiapdfgé:yoppe?S%%lé?%){e' i nu%%)' m wat er
was added et HytlHed amHetet riackd } eoremet byl s JoeHe%wl tetiierydrate (7.9 g,

21 mmol ) and {dspbpsy] Xdnd e Mes] eab e hexB0 C for 3 h. The reaction
m xture was cooled to rt and 30 concentrated to dryness. The bl ue residue

was di ssolved in 100 mM DMSO 2, 4-dichl oronitrobenzene (6.66 g, 35 mmol)
and trist hyl antaeah2@veh, f143herDnpreepeeddteeddarehboldd mehtOof WRe02/ 0S9127
PCT/ US01/ ~937~ sol ution was heated to 60 .C f rF16 h TB% darli reaction

mi xture wabTE88REd I PECPEIOBoneERt FAIRGURACT Ras FRATNG 3 d TIHSSise

sol uti on wasomhdisdilbstddEwamplB801r8.wat er and t he aqueous | ayer was
extracted with ethyl acetate. The 5 conbi ned organi cs were washed with

wat er, dried over MyS04 and concentrated to afford

4- car bobenzyl ox§nla( gechhdr emRpiimepitenyhppbpesgritnén¥epdibox priovideisd as a

gg{)'vg\@rqa gisgggﬁzy@geemc&ea&' ¥ohBobhe 1BaXborbeRsiRLCR CompBuasaleution of the
car bobenzyFexpuia 41 hppfoa2PRrE8pREA}CRPLEcREERRERDPA ST BEXFIEE -acid in 200
m glacial acetic acid warnmed to 60 C was added iron powder (14 g) in
portyone. The, reack! ehyvanleabedeal, O%. Lo din. The feciLon, s ool od
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
BHT2c agonist.
30
In a preferred embodiment the compound is a S5HTZ2a

antagonist.

In another preferred embodiment the compound isa 5HT2c

35 agonist.
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15 filtered and dried. The crude material was dissolved in nethyl ene

chl oride and passed through a plug of celite. The filtrate was concentrated
to a dar kwoad/ogeg? due. This was purified by the Bi otage 40CT/YS00/4%3735. 0 cm
colum, | oad nethylene chloride, elute 30 - 50% et hyl acetat e/ hexanes) 20
to give ) ) .

9- chl or o- 3- car b@Be Rz Jiodey PEefexrasl eaboshiynard- TSy RISt wentd@moxal i n-

5(6H) - one g)%o@rld%fsf MBI Ificd hed tEeatifént &lchtd s rﬁarﬁicﬁﬁs)s%/s]dénNNR
(CDC13, 300 MHz) b7.32-7.37 (m 5H), 6.82-6.85 (m 1H), 6.68-6.75 (m 2H),
5.18 (m 20@)jisoxdeys oyl .é’?eﬁﬁtY1H)a,n><31.ezF9’-'3%PrQﬁ51é§1rzH), 3.07 (m

ZF?) 2-74-%s&khb@ﬁslHbchﬁﬁbpMEebESL)sahkp=diébﬂduﬁﬂf.séiual D. To a

sol ution of,, . : . . . .

9- chl ord- 39¢8PEE6E R,y Ly 218e £QPARA NG AS SRS RIS, ST EPPRIGS noxal i n-
5(6H) - one phidh gociad pholb)iasn 2thdrigaBitodas eaddechla dalandears afuciD

-bor ane- THF _conpl_ex in FHE, 12, " s | ),.... Aft m.n, the
reaction w&% 5?83 #gkpeplu§?eA Féfgbéniégﬁﬁgﬂﬁhélgﬁgéﬁggﬁgfﬂéiarting
materi al , thaprasdingoadmintigteniag tookedass rim neschadolsusds added and the
solution c rate I QS : I dd%%% he
crude nat e??gﬁr&\%n\/ggttp%r }t&egg}b%?tgga&ﬁ %E?gﬁ;%lgg%r ap fn:%?%?t% WO 20I 9127
PCT/ USE 1/ 987 Feriwilag (d)Bi ot age Fl ash 40i (4.0 x 15.0 cmcolum, load with
met hyl ene chloride, elute with 25 - 30% et hyl acetate/ hexanes) to give

9- Chl or 0- 3- car bobenzyl ox 2,3,4,4a,5,6-hexa2¥dro-1k+pyrazino[1,2-a]quinoxal
ne as an 5 off-%ﬁiPef§6F¥8r(§g§ﬁ§rﬁ&§ 65RCimgn\RIECISERE r 30 B eWRiPH s

87. 32- 7. 38 syt eHHi s6r8 0 complikedHpbe® i%4-.6. 40 (m 1H), 5.16 (s, 2H)
4.19 (m 2H), 3.61-3.71 (m 2H), 3.33-3.36 (m 1H), 3.05-3.23 (m 2H),
2.72-2.79 (m 2H) ppm WM (ESI) mlz = 358 [MtH]'. 10 Step E. To a

t wo- necked r oundnbanbaihet| sk thear gpee fwirtredakegphodiaenaddéed panltadiium (11)

acetate (4 0 ) . . .
21 oyol onBRYY BHBs BETaRo P EREog: SOMRFLES  STREREIFE Y g, 0. 02025
mol ), p-tolylboronic acid (80 ng, 0.59 mmol), potassiumfluoride (68 ny,

1.17 mmol ), and{3- Chbeh@r3fh2ther preferred embodiment, the central
carbobenzyloxy-2,3,4,4a,5,G-hexaﬁygro-lH—pyra2|no 1, 2a] qui noxal 1 ne (140 ng,
0. 39 ol ) REXVANSOFY§EGHs §agordedi 6RARE 1RES SEBEESSEA@®™-he reaction was
degassggl and heated to 100 C for 20 h. The reaction m xture was cooled to
rt and diluted with etger. 1N gaCH was added and the aqu%@gs 20 | ayer was
extracted with &Ph§POSRErafuTrtRRE PERLPREGDF DeRtr ENKaSRBG Rt h bri ne,
dri ed over nbpgb04)r apdtemndsesbi-deedcbipaiyelsl anxiesydue. The crude materi al
was purified by radial PLC (1lmmplate, load with nethylene chloride, elute
with 20 - 40% et hyl acetate/ hexanes) to 25 give

9- (4- net hyl phengh) a2 fausthaechbedhmenhy the- PHegeati noyén2ishqpresidesne as a

yel | owd oa 12 0% : S ' :
9-(4-2%{hyﬂ%%g%y Egggpﬂéga,5,g§k§§%5yé§2-%ﬁ- ??g§?ggﬁ%}%?§fahinoxaline (96
30 ng, O0.28cARPLpble 32t ApyBEutbBeseRéndpPrniiSeadde§nNeg¥PPd/ C (95 ny) and
excess cycl ohexene (2 m ). The black reaction m xture was heated to refl ux.
After 6 h, the m xture was cooled to rt and filtered through a pad of
celite, washi nglhegvEr{thi ERCREEMEREI thenRIESERLafBVRRS 1OONPERVELSEEd to a
35 yel | ow ehk. ushi sfwasvplr cbinpdulysr e¥ersemphaserhiPbg€ to give the title

combound ag, the di TEA, 5311 (30 00,88 a1 FMec R ent0ad? 359120
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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NVR (CD30D) 300 MHz) 8 6.87-7.44 (m 7H), 3.24-3.43 (br m 6 H), 2.95 (br
m 1H), 2.34-2.44 (br m 2 H, 1.99 (s) 3H ppm M (ESI) mz = 280.3
[ MEH] © . -WD32/059AQ7 02/ 059127 PCT/ USO /. 1937~ UTILITY The canpusidsosft t he
present invention have therapeutic utility for illnesses or disorders

involving the neurotransmtter serotonin gPS- hédr oxy tryptam ne or 55 HI)
and either agoni sm or antagoni sm of ptors) as denonstrated by the

assays descri bedrhel e&mpabﬁagpaéfésnuabgtir)'fbfegrmhbeaavel h@?ﬁﬁ%%r@& _
di sorders coul d i nvol ve nuner.ous i cal gr ocesses affected ggser otonin

| o
i ncl udi ng, BEREREE- | GPFRAURES gh pEPFt refsny, LeVeRpoR0CoRL AN 18 AR t Yy,
and arteri ahsg@nstfi€aldn. subeserhteliogtoml mpyobesseslapgdalino be i nportant
t 0 nuner.ous centr{aj.]k ner vyous s¥stem§ 8}1 di sord s.incl gi t hose rgl at ed
to the &ffeRPFYERHI¥oRGBTYS obY GEPFBRSFofOTRARI oLy 1PeYEbsFEOWEnan

schi zophr enaat hswweb| paspadesoptecaldfy &oodvéSfonmakessabhaasbgnor exi a,

ave tner apcarpRitt o7 7 FACBRRE, Eesfe bF Rl EREtheE Rt cERb PR AR e

i npl i cat ed, asUc%eastﬂrgxagnmatariehsionMdeYigeomatsmcdesomeratbéntlon
deficit hyp@ié‘ff y! té‘dlq gfé ngdedaﬁ&' L’ﬁebgbﬁ%' 8hn 8945 be present
obsessi ve-co st ve sor condi t1ons associ ated W th
cephal 1€ pain, t%%c¢%mpﬁh@@$a@esﬁﬁﬁbgéshﬁﬁﬁhﬂes@PﬁaPlHl§B¢He§§a§&@h as

dysfunction; gbnéhe SAstEGhPERSIAPEE Lhache"BEELEAY .- 1h@§h£¥an0”@9H”9ﬁd0f
t he present invention go tentially have therapeutic 25 utjli

neur odegeneF B eI BPREEEES aﬁﬂm?%’auﬁﬁt FRe coruPPTBHE ?épFB@eﬁF@ﬁeﬁ‘y" t he

exanpl es ofnNrainieidaferaﬁeddé@@ﬁeb@adahﬁamajrspenaéomtddt éauaamlifbﬁre of
phar macol ogi cal analysis of ea cg (gorrgound fog ei t her @? onl m or agoni sm
£Br 5tef

of at 5- HT2RSFRY %- Pro2° 38°P2t2 WBRET St £ATBP - i nP in vivo
studi ed5 | ndvasterematyies racémiledfsrmsledrdnabat geomettis- IrEa»ﬁeﬁmd SHT2C

receptors Ses u e. | SLO ni sm
ot vi vy actoatn SECETER e dus UES ) BAPrnabar un 1008 B LRBRI PHETL
recept or assmem@ia‘étcmn@mcle@m@m@vmmt esrepeméxcebém indicgted.
o- HT2A and 5W20rﬁ50€@mrsswgh£@99&m s aﬂgeaghéfl@fﬁ " REERLO ﬁ?é%ﬁ%

hi stam ne, dopam ne, and nuscarinic). ound s -114
PCT/ USOL/ - t @37 @brieekRriizeeene o3 'ah% @ﬂ?N%%%@o@#@*!‘ % aeslm@: agoni st

if it has auomh@@y@ié@tpcsnafi%mvahéelmléaaédt@ﬁauabolgiroéﬂdaacmaal ar;
preferably | ess_than abo m cr ono nor e refera%lﬁ%ﬁﬁ%ss than about

0.01 5 ni crtbl'l’r%l‘a‘?m%?%%éjt?l%o‘aéa?‘%“ﬂ? CY?)JS%'EF%e Bipot &< ofehe
present i nvemdt ou:hélaemﬂobteﬂEuSMé@uhwemnalﬁébyal cempdbuh@ss when about

50 m cronol ar, for,_ 5- lsm or In vivo assays
assessed co%%%%ldt"a ot vﬁ?‘ a VaTi et 5)1'0 g%nhﬁ%}f%?eﬂﬁr%&%

i ncl uding catgazare Imxal"lmeadtch acute and chronl c feeding nodels, anxiety
and deggkessi on npdel s I S s,g1Ql eyated. pl us; 487

Gel | erglrf’efter (r:%\ Eﬂfi(;eea\eéer |g%s ast’e&r eacti Vi ty, é%tcl éty
sequence) . ¢¢maggr!s@a& et;harlne@ree nbided sim eﬁrhxec¢0r1$tam¢m tgr aformsl MR

ant agoni st { quipazide head ciavffrm Sersession Sdn®& Bs HT2C agoni st
(feeding nodels, anX| ety de pression nodels) and provi de sone

i ndi cation Jersdqaﬁrbi%ﬁ/a@ﬁ abtg |ci€g/flwe%m|4fsn¢w P R CORE Wk §1@e - 20

Radi ol i gandriidndi fy- exchafg TNt s¢ V@I%&gbpsdig:tg@om f & aoarbd et | @l 5- HT2A

and 5-HT2C receptors expressed in E cells. The affinities of
conpouRfs Sfithed R é’szentthqweﬁﬂll%rglt%lmlw aptirnad Ive ketors tiswadr ni ned

by their capia@dt L cQrpsi=
|gdophenyl) 2-am no&propa(riéa (dDOILSEJSI I ng (gf% t%ﬁg%g%%ﬁ%%gih%sﬁfzc Cener al

ref erences S@eﬁwlmmﬁk}um 1Bhet (e ireist Min NelRon Bl soMi nscot t

DB) Bacz Mddifle BRagpler Subluntand: dans) & iBLensiae dhe coupl ing

repertoire of the 5-HI2 receptor su Life Sci., 30 59(13 1081-95. J
Med Chem 1%%?1311@1)&513/7 l@)snmfemrbmtlswgé:emt St et

- Herri cksDavdgimgdburdaeon RA, Titel er M(1988)

[ 1251]-1-(2, 5-di h - 4- i odophen - 2- am nopr opane: an i odi nated
radi ol i gand t hat hongd 5P Iaat?é+ ttlffé‘e&t}brﬁ%ts}lﬂ"ﬁh & 19IPT Stkand of

5- HI2 Sel’Otdm'lrféctlng two atoms in a ring, then such substituent may

-78-



35 receptors. J Med. Chem 31(1):5-7 and 3) Leonhardt S, CGorospe E, Hoffman
BJ, Teitler M (1992) Mol ecul ar pharnacol ogi cal differences in the

i nt er act iva 0hH393Er ot oni n - 115 WO 021 059127 PCT/ USO1/ - 49BTTIUSAM 49374

5- hydr oxytrypt am nel C and 5- hydr oxytryptam ne2 recept ors. Mol Pharnmacol .
42(2):328-35. The functional properties of co unds (eff| cacy and potency)
wer e det er Pen®enogdntsl anyePltoMeopr & g SL-HT 351 & hgticvyestedisors by

assessing &E%Itfédawllthbmt Q n3tlilcatinge t@fe it it af emrﬁrmprsumﬁl at ed
phosphoi nosi tol _hydroly . The procedures used e descrlq%??ébel oW.

Vitro Bi ndFHﬁ’SAé§&;¢§tIGSS 2508 % t5r & Sst Pecept ors in
HEK293E cebllszenStf@l&hmael |th|e|nn%$1c\ml’sﬁhmiétﬁmrﬁd rri’aw toeansinelid ng a2 23EBNA
.cells gl asmi ds cont ai nln hunman g: 2A , 515 f_ZB ar t'% %C (VNV

edi t ed sof"l P 1EDRACHs BH Sc'fa’rl S ph&8) LRSS € 1o RS UGYS cont ai ned

the cyt onegaldgwicr uar(lalhﬂ)asl mmdp@trmmhlqomrhyt arf tsmadr iccakrieedyitonrs
- expressi on andl%BV orj P f nﬁ)lgrun ntenance as an extrachronosonal
f 5

el ement, afd the hnhStgr]?el 20 to yield hygronycin B resistance

(Horl i ck et al. Asl%?é)i heransf, ed'taddtydé‘l log- v\@rlét}/rmrm”allmedntrerﬂﬁdoé@co S
Modified E d ( ni 110%f vi ne serum at
37Cin a hg%cgugﬁv?)lréo@r?ne%%g%%&%d fr&aqg% ays é)atgl—rr%lztéagel s were

adapt ekl t o adpphasi cc iydgosar®orh griours Haydassithe \ﬂf@‘@efé-eiq nprbere@dssary

to maintai ptRenOLRGMS!; i #8: @%aafr enic cekt HiRg1 » OBt Re, daya Dby harvest,
cells were washed in phosphate buf f ered sal ine (PBS), counted, and stored

at -80 C. SenNiesr adkyPr BpNHaC dn ton & FaTdep Grtodssay Exsamless aff whol e

cel I's (contahdyiing ndRReXi mRtkely el n¥ 108 raeldds k X MRS/ INg dehg 15HT2A or
5- HT2C r ecept Or vvere t hawed on ice and hom)genl zed in 50 MM Tris HC1 (pH

7.7) cont aPPEgPY1o AVPEOPXlusPi§usy3s Bri PGS IPpE Rt Ydet ting 6
for 101§ech—p5h<t?;nqmge1@&w \Aasmwlm@qd 2t-mdE AP enty1f,o2-10 nin and

the resultin shed_t e re ted h en|z tion -116 WO
02/ 09127 Pﬁ%@@gffyés\ﬁzrm&ﬁﬁw E’M 8?’1 é%‘gfq ‘nal pellet was
resuspended in t‘lA&kaéﬁylluf oar “amte;myateene*r det alm:lelmaied)rtsa vgrcd ugkede by t he

bi chi choni rljll (acl b&s as3a f( Pi. 351%% gos’tzjall hléSlohr}g h%%%dserum al bum n

as the standar |gan bin I'ng assays and 5-HT2C
receptors. cmomgpn:gan@nbhamlng shedispecidried omglpstre ® ft ¢addiosy @itomst, he

g' pglz/@% gf E@B&% (1§_ " 'égeéikeﬁyf0rmszﬂadénéooiOﬁoweuﬂggearsegenbi nant

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-¢ 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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receptors (Fitzgerald et al., 1999). Assays were conducted in disposable
pol ypropyl ene 96-wel | plates (Costar Corp., Canbridge) MA) and were

i nitiatedawvbw2psma2addi ti on of 5- HT2A 5- HT2B, or 5- HT2C nmenmPCEESdMIgenat e
in tissue buffer 15 (10 30 (g/well) to assay buffer (50 rri\/ITris HC1, 0.5 nM
EDTA, 10 nM par gyl i ne, 0. 05 ascorbjc aci dlhﬁr QFH cont ai ni ng

SOy
[1251 DO for theAlskPﬁ’é% %d“gplﬁw%@}'écéﬁ%?%e%ssaﬁ 3 P)agy
[ 3H LSD (zdaeslﬂ%a dbood)wioth the ﬁn&ﬁra&ééeﬁﬁmhbér of t bapboni &bems |
conpeting dru Sy nt hesi zed.chem r a typica
conpeti tion® ‘ég?)%??é'eﬁ?ro‘ége}f‘ %%d ’é%%%’én%?é??%n 0 x?‘ﬁa %Flé}éna Z¥conpet ed
with duplicaheludacebttadrensooflimjand td2 menbexyr aétbogytangi ng from 10
»pi conol ar to_lO crom) wer e ated to 25
equi l | b?’i urﬁ‘f%r a‘t?ré‘}gghd‘[‘?%%né’%gtg% %§£§’§ idEf’f’{‘ﬁ;g Ton (cell
har vest or; mfmele'cchxﬂ osly@teﬁeemn@xy Laﬁsmngarw) Yatky GFFiglass-fi ber
-flltersth e % h i lters were
washed in ?%:% co?%ﬁgg %/Ié]‘f?gfl—%ib% g &gﬂé{g& %ﬂ:gﬂ% ‘H}lgﬁ Eglémt ed 30 in a
gama countmdxeateﬁenwnhﬁymén@asbwzet%ea@%taebe@ythrauga gceuiPhest i on
spectroscopyrf@get he 5-HT2B assay. Phosphoi nositide hydrolysis studies. The

ability of newy synthesized conpounds to 35 stipulate phosphoinositide
(P1) hydrol ysis WARlADn?¥ or e PEeRhore ‘d%?‘lish%E‘FH@ zefe¥Fahp EEYaRCet al .

1998) of a EHD6HEO bEGRES i Hed Do@y} oasdy"¢Bentéspenetial usedd83). -117 WO
02/ 0,9127 PCT/ USO1/ . 1937- 4 HEK293E celi\x ﬁﬁggesm%ﬁ%he hurraﬂ 5- HT2A,
5-HT2B, or SPRSSEREcpHt Trahbr LFFFELYEW ¢ FRpTee PEANTUPrafBd at a
density of dRDePOAéWebtomhde, Pfoydrdxids| necevated 241 fiwté, phadeshé Bi ocoat ;
Bect on Di ck'ln]son, Bedford, MA) in 5 Dul becco's nodified Eagle's serum
(DVEM G bc ) containing high glucose, 2mM gl utam ne, 10% di al yzed

fetal galf seruntHaboallgyht iwgimhqnded&oamcmgbmh@n&clﬁeﬁlmﬂng a
24-48 hr pe e I%P%: d

wi t hout feté P£1?$@S%%%¥Wa%%£@€é%ﬁ%{wyfg RLS‘/3 Bﬁﬁ %Fﬁ) were t hen

i ncubat ed vhawimweEnne wreobfliedruwmbern ehosrrery 2eemai nFwgstitubed

concentrat i@iRf1 Opp xh'cg'évl%io E&kﬂl@;@&m pb fQIr lGmiy Fal lking this
i ncubation, the cells were was ed W th Wi t hout serum or inositol)

cont ai ni ng amd i £i Y tantRvsl1D. (mw@%$ amleably] ntnehude, flat 30 min

wi th theg Saé@e@&talﬂuité@%&oné@mmr&n@twl Sevel @h1dLshe ERPPOUNS.
Reactions were termnated by aspirating the nedi a_and | ysi ng he cells by

freeze-t havPe‘E%EF-EJp%%%’HF%mE?%I'e%CQ\Je‘PJeO%Q?Y]act%dz vt TR thl 6P P Ry het hanol

(1:2 viv), ﬁébe@phﬁ@i@ﬁr@ypnlm@@m@ewmlﬁf@pgraphy (Bi 0- Rad AG - X8
resin), and cou ed b %Id scjnti.lati as descri bed

Pec{ros&g%
previously (Ega 987} D%t?’éb%%? Gées 25 % }9 JPF2M Aphar ent
di ssoci ati mtamlst:aﬂttso ('Kﬂh@)bélr@dnmcheowrbmlwr Ori ex@ki¢ nent 3- wes e

| cul gted pgi
(& aphPsa. pT B Qa0 08 PR EERE Do Te £ AR iy 08 DT 0230 s
were cal CU|%§WQI‘S¢@Q saammalsly euIBER L et RId) wmrmc Examples of
y=( (Rmax- Rng ﬁ(égﬂmé@;)namx M@raeré?aaesm&a&%taa aph,

Mont er ey, Emax (maxi mal response) was derjved fromthe fitted curve

maxi na (netCXCFi%E?]F‘PRNJa'tl‘%ﬁH)le tehe F YDA L 1 ¥Rkt vity (1A) was
det er m ned 1 NGaddifarpX, oy@l senmeuNd] 3s3 20 b 2Oy PEssetdmge of the

E o Dttt B T HodEL O Ly ponee. 116
[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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Preclinical Efficacy, Potency, and Side Effect Liability. al Anti-Serotonin
Ef fi cacy. Antagoni sm of Qui pazi ne-lInduced Head Twitch in Rat. 5 Qui pazine,
an agoni WO a0MIHT receptors, produces a characteristic h®QA/USKI/HBR
response in rats. 5-HT receptor antagonists effectively antagonize this

5- HT agoni stinduced behavioral effect, (Lucki et al., 1984). Accordingly,
the qui pazi (FEIMRRicPa R W IFRsdeits P faERPE AF I ATdnt astandin

vidvs) _behavidéz ?0 ms__cﬁéleiaaicﬁnstf Qi.rﬁ‘tdbﬁEr{diﬁﬁpE_ }Frséﬂié@étg-(f@ﬁWZS U QU e

admi ni stere ) mi.nutes re vioral testing (an nutes before
qui pazi ne) ,CoRRtSHRE L S‘ﬁat();&‘rﬁﬁ[]ifdfé s’rﬂcolfuéjfﬂ,ggcﬁﬂlb %ale“sp%ﬁ%‘épi s

det er m ned.inl wHi)crArEryp /e dtd aldvea -chefiindditididranyafid heifgpndid i oned
-Avoi dange ) e (CAR) .in Rat. Rat t.r.ai t 0. C isfently avoid (by
cli nbi ng o?‘te%%?;tﬁ & JFSRd i tswger g"ellt{rladr%q'gfarﬁe&{@s }20 chanber) an
el ectric fdutextoedion(s) mely oAt ideid Meyr duk taxidiezet i d Theodrettdradcliast i ng
-chanber. All I i ef.f i i nhu Qi i it

avoi dance E%lélgpoﬁlﬂsagfS(‘D%r]ﬁ%%%%%%hle%ﬁﬁ%ﬁ%heowa&c%na;)%u%dycﬁggji%%l ﬁgnt hi s
response i PmsEEhan detadm mhieh ettt psiyr ot takld istacctotres fhent i al

drug candi 4ahes-o&)c 1B ARY L r (Bl H Gl rdypid 1dubs ¢ NEUedd Bh of
Catal epsy in Rat. "Typical antipsychotic drugs produce, extrapyram dal side

ef f ect $0( Emgrban ;¥ Q1 @ B 45PIsTT 9w el iy refibl tidg GRERAYRACEEpt ed
preclini calsdapliecat orf ipddRS idaaliy idotddy himingdgera i ughsaduced cat al epsy
syndronme in rat (Costall and Nayl ar, 31?975 a condi tion whereb he ani mal
will remai MEYRRASYES Mah Wk 1% errﬁ%iéaetcfrdyszt e (Hnatd T
catatoni ¢ (thdxr WH&OrtHe dotEinHumbeat oAre drestedtars iinducieé on of

catal epsy i.n .a _dose-response. test after_.oral ,adm nistration qQf .conpounds.
"6 PV BRI P Ga7 T (RS S AR TR (AR Py o

recept b6 oceljearenit ton drie/@ritidimg. Ifo id@t{:&;&ﬁ&t&'&d}é:hﬁ/gﬂh@ftdt&l/i vo
receptor oGaupaNcse a0 ddh Y WAk I Und M AL KL A St dnalll S

procedure uses an appropriate ra Igand to the receptor of
interest. For exanple, to neasure both Dopam ne D2 and 5- HT2A receptors in

vivo, one can usstddRIM e Y RYAMS (13 1MIEP)bud -8 thotelrinlced 987)
The procedure uses rats (or mce) fasted overnight. To 10 measure the

effects of tonpgdimidlazrlae 7 @YEFRVALBY Y ntddt &i-1 .ordistiddiiag e osed,
usual | yop. @-H—l;]ﬂrx@@ﬂlp' qui.rirﬁidm'yqr,oId-t;?rﬁlg_ﬁmnﬂqdma}w@ﬁbﬁb&),25 Met hocel
suspensi on., The radi.,ol.a ed ¢ 0 In .this exa e, ..3HNVEP) is

admi ni st er &R0 .lztlémel v%bﬁcﬁ% g’?’ﬁi}&?d(lﬁwﬁm g%ﬂ’i’%l'l abel / 200 gram
rat). Ti me sdrissy 16X s ziemiida zarley 1ys éxbrize foletearyrll ,ndoeriy tpita fivadariy e of

bi ndi ng for_both,t.he.radi.ol abel ed a nl |l ed co d. These opti nal
tinme framedE e THePHEY 41 e?’lfﬁ%eaqz{}gﬁ{i’d(;%ls)egj-zrog{sagz()o%g'%h%peri ments. After

t he appr oprieatzs hiiaee fyrlandenfz 20 ageipydun dyaredietidagaid lexposure, the ani mal s

are sage| fib%%%imgéaqylglz%wiéytqﬁ%z;oﬁlghqn%éﬁﬁmﬁa%l(&wt al cortex for

5- HT2A and striatum for receptaors) exam ned for their content of
radi oact i vicarbaped ey darbicarhinzadedi-f ibc CHrRligvils ForOMAWdd by exami ni ng
a brain re@iiondeMN RANNAA il 160 ediahidid iaGRALG10f i nterest (in this
case the cerebell ur% or_.by .adm ni_stering an exces f. co un own
phar macol odife&H - %‘rﬁlé%’&@[zﬁﬂytlh tdﬁé"y%gé’g&r@r[% %E%ﬁﬁlﬁﬁ%‘yéolﬁ(@rﬁa,nﬂ.
Act a Phar mfa@lanyQf, Tudaze@ny1]98%idakol3idind29. ibdeiddzdgdenvl),. , Downes P.C.
Hanl ey Q/IR.. (. 82%) ithium amalifies .agqni st: dependent, phasphot i dyi nosi t ol
r espons ir’r“k}%‘?ﬁi lé’lr:lld slétl’ira? @Oﬁygr%?&.rg@l’oc erﬁn%%.z,o‘azydb’, %#—@%ﬁ '35
Costal |, B iaviINailor indbliRsygytiophadodydl . odsatliodyl, 43, 69-74. -120
isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl,
isoindolyl, isoguinolinyl, 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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WO 02/ 059127 PCTI USO01/~937-1 Egan C. T., Herrick-Davis K, MIller K

A ennon R A, and Teitler M (1998) Agonist activity of LSD and |isuride at
cl oned 5-wW022/0311@7 5- HT2C recept ors. Psychophar macol ogy, 5 PX3@S04839%7414.
Fitzgerald LW Conklin DS, Krause CM Marshall AP, Patterson JP, Tran DP
lyer G Kostich WA, Largent BL, Hartig PR (1999) Hi gh-affinity agoni st

bi ndi ng coPKargilysd  10%ARCR BRVEIEAEY i RiEiRRdid IBYHRFTL HinYilhe human
serotoni n 5xkfhdA19Nd phEhdGtheGaRh9Ns: pRend@tee d1averi, NGHdMrisiZIdhM |
conpl ex and tmo-sta&e deI% of agp i st action, .J. qpur chem, .72,

2127- 2134, Phsnpzdayl, jphenospiaginyle PhenexA thiiny L pRREAKAZANYL, wagner
H N., 1987phkthaVYaronBlndipigeatz3Hyl Mptipelrd giiperlongtiea iddpayli,ne and

‘Serotoni n Receptars. -Life_Sciences, -40:; 9 0 Horl.ick, R.A. perl e,

< Cbretn PepRridplvy. Wpibegiithva ptdllitnd. R, Gty
Largent, Bpkragif9l) Bspiadotideényili,opyrhzsiliblyd ,celiraziolepyeidieydi,ng
-corticotrophin.r asj -har. r r r.qdru I ra. Rrotein Expr
pur i 19, 30558y LocbPaAR=IAYE BEluBxaord, Gy s sk /T

Di f f er ent i Byradptbhaszoflesepyrddinyant RysAdyils owrtiwgddalvdvi oral nodel s of
serotonin : i vat kayhhe 1 Pharn |14 p. Ther.

228(1): 133?%88&%81%82{1 S’%%?%%%’%m pyiko l%%e ?3‘#35? %%ilﬁr_l%dni_st, and

serot oHl n GHiBESANYL. cORpEUABS LA 1NN ANERMPIAYIn BRiAMGIACIIYled as

treatment £gipbiengont telk rahyRi-e¥arang , ot cteahidlrci8b¥RUHoIZngiSt €M _
di sorders incl udi obesity, anxiety, .depressiqn, .psychosis, schizophrenia,
sl eep and §8§E§ng%§8P&BPé¥nﬁigré#ﬁé'gng' k8A1EGA@ i ons associated with
cephalic -122,3fwﬁﬁaa&3561§1,PETQUﬁG&b?&&&E;blpa%nlﬁeoeL&hiahﬁbh@&ylard
gastroi ntestin i.sqr.der uch, as_dysfunction.o gastroi ntestina
tract noti rby25§géﬁ lﬁ§8§¥ifh&PlSPg§588¥ico%ﬂé@?ogyﬁfhe active agent with
t he adgent' shiatelobyadtioyl,i thien§iHT2hienephdrgoliyd,t he 5 body of a
mammal . |t b Dk St ent.i ns il e for use
R R e el S S i e o A
agent or ih,2,3ohbinacilyd,ofl.Rhéripeaeirdyagedt 8., SHtrdéagoBa ladmi ni st er ed

al one, but 1956&%@9%&@%%@ REALRENYLLN 800 PRAWMRERU Y16 i er

sel ected on'the basis o e chosen rqute of adm_nistration and standard
phar maceut iBGLUBPacPiEe2T$hBOEohPBLSES 6P t R¥TpAEYAr H¥8AYLen can be

adm nizg er edibAy$ychyeralydospgeakonys, apytabiays, papewhesndd,(each of

whi ch includeé suitglned rﬁlias or.tLgpd ehea e f.or.mul taons), pills,
powders, grandRraelviy xppelviy nbepranl QGQEX si OF51P887Q0¥ 1 and emul si ons.
Li kewi se, bReyoltylinl,/3p benadorbasbéyed benzhsbauendys, ( behwsxatoilgflysi on),
i ntraperitaoneal, ,sybcutan kL nt Lar form .al Ln osage
forms well© ﬁg&ﬁl¥§'tﬁ%258%$§8%§5x%fyggﬂgﬁﬁgﬁg°éﬁg'pﬁggkaégéPgéngggfs_ The
dosage adnisatisewdl, wisbxasbplepuridinydyyidepbhdzrdgonpoadinydn factors,

such th ,§ C LSt 6 ft ' : nt and its
rode o pErPAZbIBEOEYBRRLE CORRACBbyFLALAYD. AREARIOL By e
reci pi ent ; apfePraaaptonnyidin¥ht oPrefersgappofe; 6t memRer&dof concurrent

treat nent; ntherbepguescyneliubeeabienhreandet hemetbactodepiiedinBy, way of
general guidance, a daily_dosage of _active ingredi ent can_be expected to be
about furanyl, thlenzl, pygro?yl, pyrazolgl, 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 1l0-membered
bicyclic heterocyclic ring formed from the substituent

35 NR!2R13, 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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30 0.001 to about 1000 mlligrams per kilogram of body weight, with the
preferred dose being about 0.01 to about 100 ng/kg; with the nore preferred
dose bei NyOoaR®120. 1 to about 30 ng/ kg. Advant ageously, cEGIUSMAMSITH t he
present invention nay be administered in a single daily dose, or 35 the
total daily dosage nay be adm nistered in divided doses of two, three, or
four times sR}egted 1fmom e (P 1T USD oL 1837Q Bdafe fBhas of
conposi ti ongagHt IGPAL ADFrSsh o StE@L FQP KOPERLAL bh8MaPOBbtioAH11 BROUL
100 ng of actjve ingredient per unit, In, these pharnmaceutical conpgsitions
the active PRYIEHE@Nt W?Ih%F%I‘F‘?l%Y‘FH/Cb’él%gp?‘%sgﬁ?the ntandbfit PERAABLuUt

0.5-95% by yEb@htpPasies Nt tdgeh 0 BdnWoE Whe Ofrblis RRIROSI Linan folhe active
‘i ngredi ent can be adm nistered orally in solid dosage fornms, such as

| y
capsul e, t"Hb}ER sTeFi PowRrd SHHP1R FHEF EUEBsagERf oRRESTSGERLAS elixirs,
syr uPls alnpl BlEpe % dr@égxfllsjfbéd E@f‘eeeil:’:th &@apebéosfld@tnt@teqaednpaaenbﬁrak! ¥n ag_
-sterile |liquj osage, forng. atin capsules contain the active_ingredi ent
and powder gy%’é???’ér%“fo’gujcnﬁ BRE | Lokt %t%‘?%‘,’ul&‘él il 8E§bgﬁri vgtfi ves,
magnesi um sémeaa Bf Brakleaiottedcia, ntcbdgdre imkehe Shetéaocydcleenag can be
used to make, COMPIPRSAE 15,801l faq BOU. 2D St s¢ apde Gapaul egngan. he
manuf act ur e as sust-ai ned” 1 el ease products provide for continuous
rel easdOof methlaturdrenvef $ qed i @doéms$olm sth€onpt esseviclabertgedanl be

sugar coat e@hﬁ{ %éé@ GRAL é@oxﬁ@%@@o&’“&éf&é% Lasbhe 20doPrOEECt 1L e
tablet fromthe at nosphere, or enteric coated for selective
di si nt egr ativrPrefereeddhati thestotml nwaker of ¥ andoBagkorsrim the oral

admi ni st r ath e £, CONt 2L MO Ok 1l 1] ape | perhOvbsyease patient
acceptance. I n general, water, a suitable oil, saline, aqueous 25 dextrose

(gl ucose), RRREFAYGELF SR S6TLRAT OnkS oML GRYed| 8O sheha asubFehyPENENEI ycol
grl pol yst h])crﬂ@’iﬁ? QQM%}%H@L&:@IQ@@M e;ﬁréﬁfrﬁ@deék&hﬁle§0d>ﬂté oglls. "
ol utions for rentera mnistration preferably.contain a water sol uble
sal b of s neh Ty deisaad VLIS Rre RIS IS 218 o d el 2Bhna
necessary, Wi dadisiyhcesenzimidecdl imyny, dgemtexszebhiagl sodi um
bi sul f at e, i ) sc I i i . or conbi ned, are
sui tabl e stcglbl %@%H%%%lna{zsoqyﬁso&%&%ﬁiegé?lﬁééﬁ%iﬂdg gﬁjd its salts, and
sodi um EDTAen zi sakh 29 bimy par eifgimdazolyit i olrdgsy Eanindet dwnl

pr eser yat i ves, ; suohy as banzal keani, i chdQrigis s 881 i s L5npaLRY! - par aben and

chl orobut anol . "Sui't'abl’'e€ pharnmaceutical_ carriers are descn%ed in

Reni ngt on' sTuisl inydp gnd deemeo dmasy ¥ - 1937- 1 Phar maceuti cal Sci ences,

supra, a standard reference text in this field. Useful pharnaceutical

dosage-forns for 431 m ni stration of the conpounds of é[yhs i nventj on can be
ot

illustrated as PIGTREALGpA)BPAISH ?Teﬁ%‘b\éﬁi%% T be

%gpar ed]c bm%éﬂd::gg:]&ismd—&r‘_@ tﬁ/\gsqlime' at;grah g'ﬁfcﬁrﬁélr@acpsw 8@@@ dﬂf bat h 10
ng powder ct.iwe ingnedi.en of. I 3¢t ose,_ 50 Q

cel | ul 8§e, naor%%%eetnegraon%cnlelsﬁ usrqnlbsﬁ elgzrétc?&%oﬁlfr@be At ?énI&?Castgcs uqs)eﬁ:%nrﬁ lx't ure of

active i ngrrath farrdd exatipjest idff esunil Het estdy @le ss ayrelhud®j | hutc adteonseed

oil or oli VeotOillin?j.atn A)etomeifea}{ze%iaiédzc;lrylembeéjn%)é' J@gfg{sl of a positive

di spl acenmert pumrp i At o gel atin Yo Tt Msof t ge aftl n capsul es containing 100

my of the dmmacchimpletiint befrmremmsiytles drmithliazwlybe washed and dri ed.

benzisoxazolyl, furanyl, imidazolinyl, 1H-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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20 Tablets A |l arge nunber of tablets can be prepared by conventi onal
procedures so that the dosage unit is 100 ng of active ingredient, 0.2 ng
of col | oiwal2esdizton di oxide, 25 5 mlligrans of nagnesi urRCIVESMAIIT4 275 ny
of mcrocrystalline cellulose, 11 ng of starch and 98.8 ng of |actose.
Appropriate coatings may be appl led to increase palatability or delay
absor pt i on CoOBPOSHSFORS . 0RIA dq RIS LFQFES "OHaRuse iddgdedher oral

admi ni st rafslc% eSQ)ft @ur@%cﬂd&-l Cﬁi&g&iéht% Jii tefbifd ey Heiided active

i ngredi ent, ngy af sotﬁiﬁum car boxyrE L}/ %gl .ul ose, ny, of . sodi um
benzoat e, Oﬁ‘tg"c&f HH Ul RUMans B8 ings, #ngl BERALDf vani | lin.
I nj ect abl ewitBéut \Aﬁ&%lsaw&ﬁ@"ﬁltwsolyn&&hoh par]ﬂ:ﬁxej;\ai KEHABEd | ON
-sui tabl e for administr |on b ctiqn can be irring 1.5%
by wei ght 8F f&ti&Fe BES ﬁ‘{ a%sf‘%l ur?@"lo ﬁae e%]l%t& and wat er .
The sol uti arassnsidre Ibezmcf mmuraltytwsed 5 techm ques. -125

021059127 CLA VG OIS, 3 L SRmount e Sy 8, Lot AT LSO Tos7-4 o

~N.R R8 N 4a R~ St ér €oi &eut ircal y acceﬁiable salt
10 form t heedetf, t\mei:emlmatliye'% ofe|tdwet eliqulmﬂeld, compounds wherein the

parent compound is modified by making acid or base salts

10 thereof. Examples of pharmaceutically acceptable salts
include, but are not limited to, mineral or organic acid
salts of basic residues such as amines; alkali or organic
salts of acidic residues such as carboxylic acids; and the
like. The pharmaceutically acceptable salts include the

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, nonaqueous 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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C(=0)R2, 15 C( =O) OR2, C1_8 alkyl, C2_8 alkenyl, C2_8 al kynyl, C3_7
cycloal kyl, 20 C1_6 al kyl substituted with Z, C2 6 al kenyl substituted with
Z, C2_6 avkyoyisoizubstituted with Z, C3_6 cycl oal kyl subst iPCOTES#1MIITI Z,

aryl substituted with Z, 25 5-6 nenbered heterocyclic ring system
containing at | east one heteroatom selected fromthe group consisting of N,

O and S, Ssiigniseser ddF8 £ -ri Hgcky Pubhisiiag Coregny t Fastom Prg| kyl

substitutedowst hyY, 3@162_3hal keryh csubel idtrutved oM tify ﬁer%%ﬁ al kynyl
substituted with Y, CL substituted with 0-2 R2 6 WO 02/ 089127

PCT/ USOL/ QQ?QrEQrGtgﬁ_gﬁyFe§35§PFﬁuted with 0-2 R2, C2_6 al kynyl
substituted w thp@odrRgs aayk subehdedt ¢d whthu@eZaR& careé 12nt 1genber ed

-heterocycl ic ring systemcontaining at 5 |east one het er pat.om sel ected from
the orctp bopiRaTcAFRGoTr RE1Eh" kRdeases shE Rerarsoparer G ey st om
substitutedcwotﬁlﬁgztBZonmuiaseEecuadvﬁwmnmb@nC&u&hc;ubdahbyhssubst|tuted

wth arggFSﬁgs tuteg m”tga%pa§1an”§g¥§3%g he% ﬁ%% %|I% rlng system

contalnlng one “Reflerf'Gat om S&l & rom the group cénsisting of N,
O, and S, samﬁohadep@cﬁormulalNg)larsypremasaﬂbbwtmpddﬁMIMH Z;, C3_6

cycl oal kyl fﬁgggﬁghﬁﬁrgereéghg%%eﬁta kY lohe? coft ?éhnﬁu St sed Wa ?hl e(Cl 3

al kyl)-2Z, an terocyclic rin stem containing a ast one
heterdHlontbéFeéh@dedéﬁﬂFﬁélgﬂéuerzocé€ﬁ§' /i @g therNinQroatdns, sai d

het er Ocyclman&&gaéx%eaksubswwt edowichi B%%n% abmbbhné Zp&%a&% ct ed
fromH, - eth Iene I OX (O R2,

30 C(O)NRQRsludﬂRsemP@)mﬂ? °fc praputag ) Wheeeee) aRilydméM( NFQ&P&Rst 35
- NHC( =NR4) BR2B31 fhPdtl B2Zoupl2€ 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 SYNTHESTIS:

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

Pdzdbaj Tris(dibenzylideneacetone)dipalladium(0)
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WD 02/ 0591 27 PCT/ USOL/ - 937q - S(O) 2R2,

each occurrence, is independently selected from5 hal o,

-S(O) 2NR2R3, and -NR3S(O) 2R2; R2, at
_ C1_3 hal oal kyl,

Cl_4 al kywoogpsH2al kenyl, C2_4 al kynyl, 10 C3_6 cycl oal kyIPCTAISpH/49374
substituted with 0-5 R42; C3-10 carbocyclic residue substituted with 0-3
R41, and 5-10 nenbered heterocyclic ring systemcontaining from1l-4

het er oat omRAGRAGCt ed Fra3m etretthwlghlicorebprmnateng of N, O and S
substituted with 0-3 R41; R3, at each occurrence,

fromH Cl1 4 alkyl, C2_4 alkenyl, C2_4 alkynyl, and 20 Cl_4 al koxy;

alternativ A%

substitutedpypt th - 0- QUerdW R
i ndependent |y selected fromH and Cl-4 al kyl ;
Rab is P 4%t nati val§ERaRRL
35 R5 is HeyoCl 4 aldeHano1l28
Cl 4 al kyl ernatively,

het er ocycl i

(=O) )

i s independently sel ected

nd R3 join to forma 5- or 6-nenbered ring optionally
ofuran R4, at each occurrence,
Rda is Hor Cl 4 alkyl;
and R4b are taken together to form =0 or =S;
WO 02/ 089127 PCT/ USOL/ ~937~ R6 is H or
are taken together to forma fused 5

30

t 5 d
Fttac}}'%g of formf .yﬁn%% 2t%h: X is a bond, -CH2-, -0-, -S, -S
HoAY)

2-,

-afedtic add®CH2-. - OCH2-, -SCH2-, -CH20-,

enden

-CH2S-, 10

- CH2NRI O, ﬁbHRI OCH2- ’di'mcl\‘(d@?fo HQEET&%:O) NH-; and nis 1 or 2; R7 and R9,

at each occurrence,

are |1 n

- OCF3, 100HDMSIN, - NOAimeNPapiR4sul foxide

15

20

25

30

35

DME
Et,0
iPrOH

Others:
Ar
Ph
Me
Et
NMR
MHz
BOC
CBZ
Bn
Bu
Pr
cat.
mL

ppm
mmol

mg

kg
TLC
HPLC
rt

dimethoxyethane
diethylether

isopropanol

aryl

phenyl

methyl

ethyl

nuclear magnetic resonance
megahertz
tert-butoxycarbonyl
benzyloxycarbonyl

benzyl

butyl

propyl

catalytic

milliliter

nanometer

part per million
millimole

milligram

gram

kilogram

thin layer chromatography
high pressure liquid chromatography

room temperature
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Cl1-8 al kyl, C2_8 alkenyl, C2_8 al kynyl, Cl1_4 hal oal kyl, Cl1_8 al koxy, (Cl_4
hal oal kyl ) oxy, C3-10 cYcl oal kyl substltuted with 0-2 R33 20 C1_4 al kyl
subst i t utved 0APIIM20- 2 R11, C3-10 carbocyclic residue subst PCEUSATANGTH O- 3
R33, aryl substituted with 0-5 R33, 5-10 nenbered heterocyclic ring system
containing from1l-4 heteroatons selected fromthe group 25 consisting of N,
0, and S safstituted®@fRYS-3 R31 OR12, SR12, NR12R13, C (O H C (0) R12,

C (O NR12R43 .NR14C(@xRL2ate0) OR12, OC(O R12, OC(O) OR12, 30

CH( =NRi 4) NR12R13, NHC(=NRi 4) NR12R13, S(O)R12, S(O)2R12, S (O NRI2R13, S
(O 2NR12R13, NR14S (0) R12, NR14S (O 2R12, -129 WD 02/ 059l 27

PCT/ USQOL/ - t 937- 4vhain26pé@atRa>5 oHSIRbaﬁpr)hda?bS, FRm2Sa( Qr)2BHE, (ara)NRI 2C (
-0 ) NHR15 ; Eg i s _sel ec% n £ , ~CE3, -OCE3,. -CH,_ -CN -N%Z, _
a8 alkyl °fcbh8 BFRERY 1&§e§ éPk‘yH\?P’ E1CFTRAPS AR 1Pc SORVRERF T (C1a
hanaIkyI)oxyseﬁﬂeﬁfhéicbgathytlsumahnEutedDwtaﬁ1@62sR&3he€1c4 al kyl
substitute I Yyl S t R

al kynyl g ?%%Q?eagng hf %g C%fﬁp%%h?% %gr g%bg %cq?é3|é guB%t%Futed
with O- 3 RSBowar yh tshbsfoildvwdng reagtior3gchemes .nefber @éklﬂétSer ocyclic
ring SYSte%?ﬁ%@&i”&ﬂgpQEngéﬁlén aB@t Bﬁ?é??@%ti%he%tfe@hfer %'S}nbﬁﬁn%so“p

consi stin S substituted
C(O H1Qy 0)>|Q| FormpbpNiRL 2 Re8d 46~ eeéoyhﬁz lneemneﬂﬂzte@ql@)aﬁwg (99( 0) ORI 2,

CH(=NRl q) NBk2BE3cohbehntE! 8XBREABAR, c8( OhBA2, sREDI2B12n $heOarhR 2R13, S
(O 2NRI2R13 , NRI4S (O R12, NRI4$ g% 2R12 NRI 2C go RS, NRI2C (0) ORI'S,

NRI 2S (0) PR¥5LigARIRRN PECCEHUKRAR 51 RS 8ZPeBPEd LiMdheA te1 4 al kyl
substi t ut edowhh Br2rB¥eAse2phaskkenybmaubgiraphi/ed cykiial1d zRED8n,

and distillation.

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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C2_4 al kynyl substituted with 0-1 R10A, and 30 Cl1_4 al koxy; RIOA is
selected from Cl_4 al koxy, C3_6 carbocyclic residue substituted with 0-3
R33, -130WO0 5027 059127 PCT/ USOL/ - 4937-4 phenyl substi t utREI/uso#93743 R33,
and 5-6 nenbered heterocyclic ring system containing 1, 2, or 3 heteroatons

sel ected fromthe group consisting of N, O and S; substltuted with 0-2 5
R44: RL1 | epparestedor oo MKifldles incthe any anzlterratg mEthods g

al kenyl, Cgydtaldppnybe Gked.hal oal kyl, 10 C1_8 alkoxy, C3-10 cycl oal kyl ,
C3-10 carbocyclic residue subpstituted w I substltut ed W|th

0-5 R33, 5-10 nenber EFTROMEASC L |F6’r|“\“rjr§' s‘}gt Vg R CsmMRY, be
het er oat onprepheeedsf sbidwinhe ngiSetiemkd 1Comust, i @;grecp‘arl‘attlan afd S

‘substituted.with 0-3 .R31 OR12 NRL2R13,. .C( O O R12) C(ONRL2R13~
NR1aG( G R Cep btk SO0 e T 00 BREOTEY] AL KL Fr LIRS OF

(NB)C( RT?%%B%&%W?%@M&; S(C @]32RlﬁxpSr(LQ).nNRﬂ:aRﬂaaxyg1(30)3C§HR2(%;§12 ~5NR14§
: , an
NR12C (O RPR15 5n|§ff°p§fen HQ’B%’EHF‘%‘ AE&% ("%)‘?Eeep%ndegﬁl %§el & &d from
ClL 4 aIkylwiuhsblsuuedhmetba@el Buzh @3 ¢rabkhyybm&mbstumubadnmamm 0-1 Rl 2a

C2_4 al kynyl substltut d wth 1R|2 C3600Ioa|k substltut%QWith 0-3
R33, 30 aryP ¥EB§P|FHF AR OIS 5a§3 SMBE&E WQ?Sréépd&é

substifat edewutlti6n3 o%%heaadtiolgrm@sbqrsedch@ le%Yl%kll Byl laNFaFHSlegm
cont ai ni ng from%i éﬂshet eroatons _sel ected fromt %roup c%n3| st| ng of N, O
and S subsPitt Beshogdsy n fer3 e¥agpke with) Iron in acetic Ac

Hudlicky, M., “Reductions in Organic Chemistry”, Ellis
Horwood, Ltd., Chichester, UK, 1984). Subsequent heating at
elevated temperatures effects cyclization to derivatives of

15 type (VI). This lactam can be alkylated by treatment with
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(PPhj3)4, Pd(PPh3),Cl,p,
PAd(OAc)y, Pdz(dba)i and a suitable ligand such as PPhs,

35 AsPhj3, etc., or other such Pd(0) catalyst, and a base such

as NaxCO3 or Et3N in a suitable solvent such as DMF,
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WO 02/ 09127 PCT/US011~937.t R 2a, at each occurrence, is independently

sel ected from phenyl substituted with 0-5 R33; C3-10 carbocyclic residue
substi t ut\®e 02i0sH2D- 3 R33, and 5 5-10 nenbered heterocycl i PGIUYWILYTEem
containing from1-4 heteroatons selected fromthe group consisting of N, O
and S substituted with 0-3 R31 10 R13, at each occurrence, is independently
sel ected f teAuEnec] THFa| RYE, ok theallikey| toard foXrds thiek FRpPlesl t er nat i vel v,
R12 and RléeJr%act&efQ&m)a A1 ternAtEBheredudtneroRif eml uctwhst i tut ed
with -O or -N(R14) alternatively, R12 and R13 when attached to N may
be conblneﬁaféopyﬂnpé QVIEF)lUlﬁgnﬁeFééuSﬂ@9cPﬁ@nﬁeFQF@c?§lPEbPln@réysten1
cont ai ni ngehkONEd1Zohebebpataptkiebetpeingr aMfbbasgdenpvaenvest bfig of N, 20

‘0 and S, wherein said bicycglic heteroc Q|IC ring systemis unsaturated or
part|a15y EXPEr 4¥%8d, WRePEPALRPd BP&E F&nhQFe %@y@Fw& hQﬁ@n§§S@€ﬁﬁ:s
substitut e¢ whpt Rn@- %rBﬂnﬁneZEeBMatabeeav&chscqur encqr,i R7i adgpengdsny !y
‘selected fromH and Cl1-4 al kyl; R15, at each occurrence, is independently
sel ected fwWemlA atiow spkypreeter SiNexyitvanad Ches sabegspient3o R16, at
each OccurE%ﬁ%@unbsofnéﬁ9§”399ﬁ|ﬁo%%h%%tﬁélﬁf%qkﬁ dmFalia11GN. N02, CF3,
S02 R45, NR46R4 Cg C2_4 alkenyl, C2_4 alkynyl, Cl_4

hal oal kyl , avaeiﬁ§lﬁa BAPRYPIBRYS d&ﬁaV€I1§e§IRFI@xﬁlmléﬁrR§qu§ﬂ each”

occur rﬁﬁcecoumllﬁ@eae@aeetgwagehegbedbtaaoaboi;& to WOre2E0%9b27

PCT/ USOL/ ~937~ g ?( 02R45, NR46R47, and Cl_4 al kyl; R33, at
each occurﬁ@ﬁ&gatﬁ¥e?n8 pENBENEEF sBPEct&d -from H, OH, halo, CN, NO2, CF3,
502R45, NR46R47, -C(=OH, 5 phenyl, d _6 alkyl, C2_6 alkenyl, C2_6 al kynyl,
C3 6 cycIoaIkyI, Cl_4 hal oal kyl , C1_4 hanaIkyI-oxy-, ClL 4 aIkonxy-, ClL 4
al kylthio-, Cl1L 4 alkyl-C(=0) -, C1_4 alkyl-C(=ONH, Cl1_4 al kyl-0C(=0)-,
Cl 4 alkyl-C(=0 O, C3_6 cycloal kyl-oxy-, 10 C3_6 cycl oal kyl net hyl - oxy-;
Cl 6 al kyl substituted with OH nethoxy, ethoxy, propoxy, butoxy, -502R45,
-NR46RA7, NRABRA7TC(=0)-, or (Cl_4 al kyl)C02-; and C2_6 al kenyl substituted
wi th OH, nethoxy, ethoxy, 15 propoxy, butoxy, -502R45, -NRA6R4A7, NRAGR47C
(=O -, or (C1_4 alkyl)Q02-;
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R41, at each occurrence, is independently selected fromH, CF3, halo, OH,
C02H, 502R45, NR46R47, NO2, CN) =0; 20 C2_8 al kenyl, C2_8 alkynyl, Cl_4
al koxy, Ot042/b3zval kyl Cl 4 al kyl substituted with 0-1 RAZCTAISPI49374
substituted with 0-3 R42, and 5-10 nmenbered heterocyclic ring system
containing from1l-4 heteroatons selected fromthe group 25 consisting of N,
O, and S substituted with 0-3 R44 R42SCHEMEdh occurrence, is independently
selected fromH, CF3, halo, OH (C02H, 502R45) SOR45, SR45, NR46S02R45, 30
NRA6CORA5, NR4B6RAZ NO2, CN, CH(=NH) NH2, NHC(=NH)NH2, C2_6 |keRyl, C2_6
al kynyl, CL_4, al ki Cl_4 hal oa| kylnt C3_6 cycl oal kyl R°C1 @ alNy|
subst i t ut ed Rrap 0] -R43, -13%1\0 2/ 09127 PCTRRSO 1/.1937. 4 aryl
-substituted wt b R44, -angl -1Q nmenbered hgt er oCy#
cont ai ni ng v roat onsNsel ected fromthe gig
and S substituted Xvit -35R44t[; 43 is C3_6 crefoakKyl N, ar
-substituted with B-3 R44; R44, a ch occurrence, isRisndependentIy
selected fromH, 10 halo, -OH) NR46R47, CO2H, S02 R45," -CF3, -OCF3, -CN,
NC2, C1-4 al kyl, and( )4 al kox;i' R45 is Cl-4 al kyl; R46, at each
occurrence, is independently seq Xét ed fromH and Cl1-4 kyl; and R47, at
each occurrence, is independently selected fromH, Cl-4 alkyl)
-C(=O NH(C1-4 al kyl), -S02(Cl1_4 alkyly, 20 -C(=O0 (C1-4 alk I),,R-‘C(:O)(
Cl 4 alkyl), and -C(=0)H, 4 oviﬁded en RSis Hor CILRd al[\(yx/l\;Nand R6 is H
e of R7, R8 and 8MuSt bel\?ith r 1) an aryl

or Cl1-4 al kyl; then at,

group substituted with an aryl net hyl GT OWts 'S Stituted with

1-5 R33; or—3) -NRI?2R13 J 12 i s—amaryl grouq 0
] 8rrru|a(|), Wh €l

R33. 2. A conpound ofR

Y| system

conS|é(5?iy]_Fg of N, O

stitjuted with Z-5
N 0]

Br

(VIII)
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30 Rl is selected fromH C (=0 R2) C(=OO0OR2, C1_8 alkyl, 35 C2-8 al kenyl,
-134 WD 021 059127 PCT/USO |1-1937-1 C2_g al kynyl, C3_7 cycloal kyl, Cl1L 6

al kyl subzoioz/o3%ezr with 0-2 R2, C2_6 al kenyl substituted WPCH/WPBOPHRI4 5 C2 6
al kynyl substituted with 0-2 R2) aryl substituted with 0-2 R2, and 5-6

menbered heterocyclic ring systemcontaining at |east one heteroatom
sel ected from t HEoHRabrR 0PRSS BiFFeoenr Ninkpdhyaxyl s‘a?’ﬁlﬁéféYﬁéyé’Fl c ring

10 system sgybstiint@dim §bhéne 2, TRReatheROCHE OSEYIDPELBEEdei S | Ndependent |y
selected fromF, Cl,

CHF2, CF3., Cl 4 al kyl 5 4.alkenyl, C2 4
al kynyl , Csd%r’c%'f-b‘é?%y‘?f PR yKVEBBEt‘P”cEIPe‘gléﬁ\'\x?lﬂy%’?%t%ﬁk,lm%ﬁ?s%naer
car bocycl | CPcﬂfﬁith)eg SHINAH Wettth WiAdd -chdiddi,orendt 0L dweld g ey al
-het erocyclic ri syst em cont ai ni at ons, sel%ipl%gg fromthe
dSH or

ng from1-4 heteroat
group censikyd Yﬁl?\l ‘WZ%@@SL}%%%QU%‘?P% tchteoo%e A1 B
Cl_4 al kyl ,t%%fﬁnﬁ aéﬂfiﬂ@éla@fyvaaﬂ@eanﬁlmb @wpiﬂﬂs Nokoggeher to form
=0 or 30 =S i's I—Y l|: r R6.1Ls H or 81 gatafézéé%

anilines w1th varlous arylbromldes under P (
conditions affords the amine linked 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
R R!
R® N rR® N
Br N "0 H,N N~ 0
R® RS 2 6 s
R R (XI)
(VIII)
R R
R® N R® Nj)
HN v o HN y
— R® R’ __ RS RS
\ / \ /
33 U {
(R )q/ (R33)q/
q= 0-5 q= 0-5
(XID (X11I)
15
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WO 02/ 089127 PCT/ USQOL/ ~937~ R7 is selected fromH F, C1, -CF3 , -OCF3 ,
-OH, -CN, -NO2 , NR12R13 C1_8 alkyl, C2 8 al kenyl, C2 8 alkynyl, Cl1 4

hal oal kylwWO@/0®121 koxy) (Cl_4 hal oal kyl)oxy, 5 nethyl subPCONHUR&dING#th R11;
C3_6 carbocyclic residue substituted with 0-3 R33; and aryl substituted
with 0-5 R33; R8 is selected from10 H, F, Cl1, -CF3, -OCF3, -OH -CN, -NO2,

NR12R13~ Cl_8 al$sglectve kreeinatiqe of athkgngltexmage hﬁibaskw?, @88

al koxy, (CL.. oal kyd), : y. i d 15 rbocyclic
resi due subs ?Pﬁﬁ)e?ﬂ\fmc{% é%t]gééé] afnf#%zé ag\ﬁﬂsu s%l%tlﬁ%el_d) VC\?%%%@S R33; R9
i s sel ectedrdsoibly Wda thepurraoryrowpsol CN Inhppatimggthekyl, C2_8

al kenyl, C28, | 3n Gchlerhi@! 08 KYher 2Pa Cluds 3bKOXype 2PGIEEL_dith
hal oal kyI)oxy;tﬁlﬁ%i%lSI%ryl substi t ut e%rvvi?h 0-5 R33, ?Zpi‘ds a)}yllt @

subst i t ot echadagem-or RERIreIrE® af RichRbcaw Réncallows f@apendent |y
selected fr 4 he @A 4 HEHW ;s qgg _fq_glxliwn)@ i 8t i vel y)
‘R12 and Rlﬂgoéér]r%}? o?An%(a_ 5- ‘or t’?—rre?%erég I’GI%DQ op ionéalvrlly_asﬁbsti't ut ed
With -0- orUseN®An ;amrinitiee i 9edyp w22 hbecRIB herowrl detieditheN may be
conbi ned 40 4O 1) &, 9; He 1 IBOPEIR D] €Y8&1 Luvdel 68 06y CLhGi FéPE1yYSt em
containing from 1-"3 35 heteroatons_sel ected fromthe group consisting of N,
-136 WO ehommly transformatin 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 R?
substituted derivatives. Scheme 3 illustrates an example
of this approach (R8 = Br) to aryl and N-aryl derivatives
15 of type (XIV) via the protocol described above for Schemes

1l and 2.
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PCTI USO01/ ~937~ O, and S, wherein said bicyclic heterocyclic ring systemis
unsaturated or partially saturated, wherein said bicyclic heterocyclic ring
system i svewbssdituted with 0-3 RL6 5 R14, at each occurr eP§€g/US04/49374

i ndependently selected fromH and Cl-4 al kyl; R16, at each occurrence, is

i ndependently selected from10 H, OH halo, CN, NO2, CF3, SO02R45, NR4G6R47,

-C(=0)H, Cl_4 alkyl, C2_4 alkenyl, CoSECHEM¥3| C1 4 haloalkyl, C1_3

hal oal kyl -oxy-, and Cl1_3 al kyl oxy-; R33, at each occurrence) is 1
i ndependently selgeted from15 H, OH halo, CN, NO2, CF3 9802F46~, 4@R46R47,
-C(=OH, phenyl, €1 6 alkyl, C2 5 algenyl, C2_6 aIkynyI,T%B_ﬁ cyc| oal kyl ,

Cl_4 hal oal kBF 4 K4l oal kyl FOXINT Cl_4 al kyl oxy- Brel_4~al itk o-, ClL 4
al kyl - C(=0) -, al kyl -€ (¢ NH) Cl_4 al kyl-0OC (=0 20 C) 4

al kyl - C(=0) Oy7 oal kyl - -, C376 cycroal kyl me - ; CO3H6 al kyl
substituted Wi hoxy, et , propoxy, butoXy, -J02RA%D2 - NR46R47,
NR4GRA7C (=0 -, Bf (Cl_4 al kyl) -; and 25 C2_6 al kenyIRGSubsti tuted with

OH, net hoxy, ethoxy, propoxy, butoxy, -S02R45, -NR46R47, NRA6R4A7C(=0)-, or
(C1_4 al kyl )(1)2-('I 41, at each urrence, is i ndependentlyV el ected from
30 H, CF3, hal o) , CO02H, S02 ; NR4A6RA7, NO2, CN, =0; Cﬁ_ al kenyl, C2_8
al kynyl, Cl_4 al koxy, Cl1 4 haloal kyl Cl1 4 alkyl substituted with 0-1 R43,

aryl substituted with 0-3 R42, and 5-§O_manbered het erocyclic rj ng,péystem
containing from 35 1-4 heteggato ected fromthe grogp -1r3‘7\m WO
02/ 059127 PCT/ USOL/ ~937. 1 cnsisl'tzg;?of N, O and Sgsubstfituted wth 0-3
i sNn
O

R44 R42, at each occurBe pendently sel ecte ~ CF3, hal o,
OH, C02H) S02R45,  SOR45, NR46SO02R4AS, .

7 O
R R6 E R6 1'15
VD) (VII)
RI
R® (\N’
X N X = Ar or NHAr
R N”~0
R® R’
(XIV)

More highly substituted nitrobenzenes starting
materials can be obtained by traditional synthetic
manipulation (i.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),

-93-



NRAGCOR45, NRA6RA7, NO2. CN, CH(=NH)NH2, NHC ( =NH ) NH2 , C2_6 al kenyl,
C2 6 al kynyl, Cl1_4 al koxy, Cl 4 haloal kyl, C3_6 cycloal kyl, 10 C1L 4 al kyl
substi t utved 0208M2D- 1 R43, aryl substituted with 0-3 R44, &ed/E018%Tenber ed
het erocyclic ring systemcontaining from 1-4 heteroatons sel &ted fromTthe
group consisting of N, O and S substituted with 0-3 15 R44 R43 is C3_6
cycl oal kyl for sxgmpdehsieneey lniter trateres: thes like d&¢ .04 rence, i s

i ndependentakxml\%@@cmﬁba&am K. ,2Qthala,. - G ANRABRELC .0 rkS02 Rans .CF3,
-OCF3, -CN, 2, Cl-4 alkyl, and Cl-4 al koxy; R45 is Cl-4 al kyl; 25 R46,

at each oc@ur 1886e, 264 5i n@BPeR@BRTLy el e€tted 2fromBYldnd CeMm &6 ; and
R47, at eaETBnQ‘,?C%bGDC%B'l?.' neeRedaRkley cofleest @duloPhdn &k 4 al kyl ,
CC(=0)NH(Ci~4 al kyl), -802(C1-4 alkyl), 30 -C(=0)0(CI-4 alkyl), -C(=O)(
Cl- 4 alkyl Fepanated by) bragisirged iecheisivesnd iof-RPIIARE nust be eit her
1) ban_ aryl ghrgﬁlﬁ\i?gi"dbhgi,t é&?gt\&ilﬁlgfé%??ﬁaﬁHPl_h,alét@f)y|f@ﬁt1|b§ﬂ5ed wyloup
substituted with_1- ;o - : erei i s _an ar roup
substituteHeWPYﬁllpg gg?_cgi§§a 132F6§9f?7aﬁ%ﬁ?éé@ﬁﬁngi?ﬂgp§§%&l onpound
of O ai m 2patef gmyul a (1), wherein: Rl is selected fromH 5 CL 5 al kyl
Substituted wt

al kynyl substitgpgg%ﬁﬁgﬁs FIg a?éégﬁksig§%%&c§% ggﬁk&??%kéhg%éh%% Fzﬁgb i s
H; 10 protected in the course of the synthesis (i.e. R! = Boc,
Bn, CBZ, CO3R), it may be removed under a variety of
conditions as described in Greene, T.W., Wuts, P.G.W.,
“Protective Groups in Organic Synthesis, 2nd Edition”, John
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 (RCl, or RlI) 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 R9 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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15 R7 is selected fromH, F, C1, -CH3, -OCH3 , -CF3, -OCF3 , -CN,

-NO2 , NR12R13 R11l; nethyl substituted with R11l; and phenyl substituted

with 0-2W8320902R8 is selected fromH F ( ClL ( -CH3 , - GCHISO1ABES |
-OCF3 , -CN, -NO2 , NR12R13 R11; nethyl substituted wth Rll and 25 phenyl

substltuted with 0-2 R33; _R9 sselected E, ClL,.. - Og:l—lS
COCF3, - ON(Xhdwifoa SpCReePPIleg| adivd Pﬁgﬁé ﬁﬁeny%ﬁ's ed%ﬁtrm

O-S fIuorogeaapﬁbbulbysnbakakuhednmntha&g&oE&3 R.B2- (HSCEhEﬁXEﬁ&Qmphenyl
substituted wt O ) -phenyl bstituted with 35

2- (HC( = C»)lﬁﬁényFR%gabgpétﬁfcﬁ R§§ f% ord m% 2P6§§f?f

PCT/ US011~8371vat (ke CORIyOH). ) - Bmabbkat&bhsbwtmhedewfhhcﬁ33nallzed

-2- (H3 d) ) - phenyl.- substit.ute F[Eg h
substfgﬂteggcr%%t2§§s éS(FEEﬁQ&Qqughgﬁy e@? gf%hte %knfhﬁ

2- ( H3COCH2pdphenph- ofubbei piuped iviink R&%bozy(lHBC@CHﬁC:H@) a;ﬂfem‘;ﬂl

P i L R A R Bﬁeﬁ?

subst i t ut ediwicphfR88Lie0a2ityMsOCedyeHEDs) cwﬁényled §@5§Mattutve§ with R33;

2- (met hyl) - S t 3 I e ubstituted with
R33; 2-(i- (?gggFg §Hé ?&EEEE?P?E?eggwfh% @%hgi klag eghhg%yl substituted

with RE3; ascomp G?hﬁﬁeﬁyl91§B6§tﬁbﬁtéécﬁﬁﬁh(ﬁ§§II Gﬂseéﬁpﬁﬁeﬁyﬁ-
ZUbshiéféfgeﬁgﬁe E@g ggtF%bgonﬁkx@he@ygrla&bgbahutaanpbﬁhtﬁafaplﬁed .
ngc 20 3- PgB€B§ Bﬁez§V11§Eb§Pﬂﬁ% gd hii hors 3ca§gﬁw9éér8ycﬁﬁéh§ﬁog 8
substit ut edfgbtl BR3; t3ttabielar- phenyl desibatitesedxwith BiRewise,
0P RO bR el gisnEnily e tLied v
substUﬁhteﬂedhthngsageﬂt(keﬁbh phenyBALsobsBHButEdemﬂShtEB3amine
£ (EUho%) GRS DTS L R B3t L oBARROL P DA iy 2 1 o0
4- (HSCCHZCHBGézpl)fphenybnaimb$Estoheth|ahoﬁaﬁic4r@@d3¢p2ﬁH@@cﬁmpdphenyI-
SUbStItUtegsmhggc5§§Ed4p£E@§gﬁgg§ C»&anSHXkloﬁ“b%h Egtﬁgrg'h@g§§§
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, S.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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- 140 WO 02/ 09127 PCT/ USULl/ ~937-t 4-(H3CC(=0))-phenyl - substituted with

R33; 4-(H3CCH2CH2CH( OH) ) - phenyl - substituted with R33;

4-{ ( H3C) B - phenyl - substituted with R33; 4-{ HSCCRETHSOHIPIphenyl -

substituted with R33; 5 4-{H3CCH(OH))-phenyl - substituted with R33;

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

substituted with R33; and 4-(cyc|opeﬁgﬁﬂﬂﬂgiiphenyl- substituted with R33;

10 R12 is selected from phenyl - substituted with 0-5 fluoro; naphthyl -

substituted withg®-3 R33; 2-(H3CCH2C(30) ) - phenyl - substituted with R33;

2- (H3CC( = O)){Sphe yl - substituted wth R 3;C]15 2- (HC(=0)) - phenyl -

substi t ut ed®w ) pHER) substituted with R33;
-2- (H3CCH2CH( O enyl - sgbst»t ut ed R33; 2- (HOCH2) phenyl

substitutede' 9 2< ' gubstituted w 1 20

2- (H3COCH2) Rphenyl - SUBstituted wth RB3; 2-¢H3COCH2CH?) pheNy
-substituted withCR33; 2-(H3CCH Ow)) - Bﬁggéi- substitut eggawi th R33;

2- (H3CO{ =0) ) - phenyl - substituted with 'C - ( HOCH2CH= henyl -
substituted vvit% 3 3 25 2- ((MeOC=0) CH= - phenyl - substlteb% w th R33;
2-(rrethy|)-phen( substituted with RAZVIR. (et hyl)- phenyl stituted with
R33; 2-(i-propyl)-phenyl- substituted with R33; 2-(F3C)-phenyl- substituted
with R33; 30 2-(NC) -phenyl- substituted with R33 2-(H3CO) - phenyl -
substituted with R33; 2-(fluoro)-phenyl- substituted with R33;
2- (chl or o) - phenyl - substltut ed with R33; -141 WO 02/ 089127 3- (NC) - phenyl -
substituted with R33; CEBUSOll 1937~ 3- (H3QO) - phenyl sub |td1ed W th
R33; 3-(f|uoro)Fﬁhen | - Nubstituted with R33; 3- (chI Rg%t\ | -

. o 3.

substit ut egdw t 5 A- (NC) - phenyl - substi t utg h ;

4- (fl uoro)-phygf subgtituted-with R33: .4-(chloro yl -Tsubstituted
with R33; 4-( - phen substituted with R33; 4- Q) - pRenyl -

substi t ut e’ t Y R3INOL a-(et hoxy) - phenyl - subRrT ute t h™"@33;

4- (i -propoxy)-p ; henyl -
substituted wit’h R33; 4-(H3CCH2CH2C(=0)) - phenyl - sufistituted with R33;

4- ((H3C)ZCHC(ég)) phegyWH) substituted with R33; 15 (I—BCCHZ%v@]]))-phenyl -
substi t ut eqy h R33; 4-(H3CC(=0)) - phenyl - subs@GIfut ed with 3;

4- (H3CCH2CH2CH( OH) ) - phenyl - substituted w R33;

4- ((H3C) 2CHCH( OH) ) - phenyl - substituted wth R33; 4-(H3 2CH( OH) ) - phenyl -
substituted with R33; 20 4-( H3CCH( - phenyl - substitutjed with R33;

4- (cycl opropyl oxy) - phenyl - substitfited with R33; 4-(cyclwbutyl oxy)-phenyl -
substituted with R33; and 4- (cycl opent yl oxy) - phenyl - substitut ed w th R33;
25 R13 is H nethyl, or e hyIR alternatively, R12 and 3 ] |nRo forma 5-

or 6-nenbered rlngm"ele edNfrom pyrrolyl, pyrroI|d| , md zonI
: hohlny
i N to forma 9-
|n ron11 3

pi peri di nyl, Q@oer|2|n ) thylpiperizinyl and @&
alter natively, ‘ ' when attached to N may
I ¢ hpterocyclic ring system7co

or 10-nmenbered bi

R’ N R
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 RS = 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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-142 WO 02/ 09127 PCT/ USQL/ - ~937~ heteroatons sel ected fromthe group
consisting of N, O and S; wherein said bicyclic heterocyclic ring system
i s sel ectwe 0017 ndol yl, indolinyl, indazolyl, benzi m daZ§IYUsS01/49374

benzi m dazolinyl, and benztriazolyl; 5 wherein said bi cycl i c heterocyclic

ring systemi.s substltuted W I h 1R|6 R15 is, H neth t.hyl,, propyl,
or butyl; bhelpfe. &lx@ch?D@é’éfﬂrd@ncécryé-ch@@d@ndéﬁqy}%@ é’S}]&}’lﬁeom H OH,

F, fC|1 ON, M2, )YIETafBzE'o%Et e, d&%h@tw,veet(bmm vﬂ'fﬂdﬂdwaﬂﬁiﬂblsdt.ecﬁrd |
trifluoromethoxy; an each occurrence,. i.s inde t sel ecte
from 15 H, Uﬁgee?{?r-la%&h%éa%% agpiatigargon %ﬁ%ed; 5%//|Aded at

| east one oflaR7 coFrRedalstCriad tai Talmear R’b)laét]échl&da(grm"suhlst mt:ule@,d ad h 1-5
‘R33; 2) an _aryl met ro ub r - NR12R13

wher ei P RLZOPS aﬁ]%k{é’rt%‘l 3&5&0 L?r]s 'tgbtédtjwat"‘ﬁls fRé‘ &%‘pdund of
Claim2 of 1966rru|229( I )orV\Amaraen nG.RL ,i S‘F&eJeeIetled:rfarfmn ZThemidtoyen, widtdwyl ,

et hyl

: but t I I
S DR T i U o o S R S oY
2- ethylbutphpt&cméshylpemtybtr@n@eﬂhyhbuaplds4(mﬂKﬁylp€nC9b, gtel vor oet hyl
2,2-difl t h t h ,

2- met IhyI Y 8?85§ﬁylt%et Fgﬁg‘lf roe t Héﬁ)&gﬁt enﬁlab?rlﬁftlgﬁﬂlIOf
trans-o pemh&syld,emwatZV}eeﬂuyemyeld,ucctlmnmnyhe ketenfwlwﬁ-maﬁtseny:la,ble
ol OL R raP ey WrARS RN M BRI ORCRY ey SRR Yy

cycl obut yl cycl opropyl et h
cycl obut yl mamﬂlardcwlndp@npyllsmﬂ'malld @;ldIO@hcfm mtlwiSlvelmvem@tG’ZIl%%Z?

PgLéUgEéL %%%gargﬁécﬁ%mpoGﬁ%SCH?C%Qp CREITHGB, mesdHander@B. and
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 NaNj3 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 R!1l = Me. Standard

conditions may be used for alkylation of the amine or
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Rdb is H, alternatively, R4a and R4b are taken together to form=0; 10 RY

is selected from hydrogen, fluoro, chloro, brono, cyano, nethyl, ethyl,
propyl, iwopeopyz; butyl, t-butyl, nitro, trifluoronethyl  PaRUs$taxgi74+et hoxy)
i sopropoxy, and trifluoronethoxy; 15 R8 is selected from 2-chl orophenyl,

2-
2-
3-
3-
3-

3-
-4-

4-
4-

4-

I\)I\)NI\)I\)I\JNOOOOI\)NI\)I\)I\)NI\)I\)I\)N

fl uorophenyl, 2-bronmophenyl) 2-cyanophenyl, 2-nethyl phenyl,
trlfluordﬁswhw ﬂﬁéﬂyltozaﬁéohdxmphenbhghlytEubSQétuﬁﬁdhdﬂyphenyveszo
chl or ophegyl. % @rlxx%-bronophenyl 3- cyanophenyl ,

met hyl phenyl; Ipheny 3- proopyl phenyl , 3-isopropy|pheny|,

butyl phenyl, 3- trlfluoronethylphenyl 3- nethoxyphenyl)

i sopropoxyphenyl , 3-trifluoronet hogaglmp;ls 25 3-thi omet hoxyphenyl ,
chl orophenyl, 4-fluorophenyl, 4-bromophenyl, 4-cyanophenyl)

net hyl phenyl , 4-ethyl pheny!, 4- propylphenyl 4- |sopropylphenyl

butyl phenyl, I"'uQf orret hyl phenyl , 4 nethoxyp nylg/\N

I SOpr opoxy , 4-trifluoronethoxyphenyl, 4-thio hoxyphenyl
3-dichloro g 7't | uor ophenyl, 35 2, 3-di :
3-ditrifluorone , 2, 3-dLnethxyphenyl,

3- dltrlf|uq%=" |, {144 WO 02/ 0, 9127 %g7-t

, 4-di chl or ophenyll, 2 ‘-dl | uor ophenyl , 2, 4-di met'hyl phenyl

4- dltrlfluoronelﬁyldﬂenyl 2,4-dinethoxypheny| H

4- d|tr|fluoronetQ8§yphenyl 5 2,5-dich|oropheny|, 2,5-difltu mdBRenyI,
5- di net hyl phenyl 5-ditrifluoronethyl phenyl, 2, 54Xkt hoxyphenyl,

, 5-ditrifluoronet hoxyphenyl, 10 2, 6-di chl orophenyl, 2,6-difluorophenyl,
6- di met hyl phenyl, 2, 6- dltrlfluoronﬁphylphenyl, 2,6-dinethoxyphq@yl,

6- dltrlfluoronethoxyphen,b ~q¥chl orophenyl, 3,4-di¥lu enyl, 15
4- di met hyl phenyl, 3 i griflluor gmet hyl phenyl, @-di -th xyp enyl ,

, 4- dltrlfluoronethox§ R -trLQthnghenJ?, / uorophenyl
4, 6-tri methyphenyl , tritfrifluoronethyl phenyl

4, 6- trlnethoxyphenyhy ‘ rtrifluoromet hoxypire N

- chl or 0- 4- CF3- phenyl - 3-chl or o- phenyl , 2-chl of o- 4t CF3- phenyl ,

- chl or o- 4- net hoxy- phenyé * ‘-thoxy-4-isopropyl-phﬁn

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

- met hyl - 4- met hoxy- phenyl, 2-chl oro-4- CF30- phenyl , 2,4,5-¢¥*ﬁ2}hyl-phenyl
- met hyl - 4- chl or o- phenyl , @XXH@tyl phenyl, 3-acetam dophen - napht hyl ; 30

), N,

3 RI 1
(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-



5- F- phenyl, 2-F-5-Me-phenyl, 2-MeO0-5-F-phenyl, 2-Me-3-Cl-phenyl,
- phenyl, 2-NO2-phenyl, ' 2-Cl-3-Me-phenyl, 2-Me-4-EtO0O-phenyl,

4- F-wioanips9122- C1- 6- F- phenyl ) 2- Cl- 4- (CHF2) O phenyl , 3XCT/US01/49374
[

[

9

MeO- 6- F- phenyl , 2- CF3-6- F-phenyl, 2-MeS-phenyl,
a-4- NbC>phenyI 2,3,4-triF- phenyl 2, 6-di F-4- Cl phenyl) -145 WO
127 PCT/ us@rtbsvmazesand6ase@naﬁxpﬁéﬁypn of3this eppsatak- phenyl ,

- 4- Et Oz I 3 n
S rQB?BYﬂjre%ai@E_glté%_chhpﬁ]gﬂgéca?r?? of- Eial?i}@ ygnEtar lw‘é"&dphenw,

5 2- CHO 4- m@yzhéﬂyﬁtlwtﬁscﬁifmyanlme‘ pHBﬁfrP VQ WWWJQEF phenyl ,
g gﬂggﬂ(gwgﬂézﬁﬁa@beé¥|(12egﬁ%fgﬁﬁh%yﬁimggﬁheﬂélated teracycé}c henyl
. SA- n en
2- CH3C{ SO)-%I%“@PB'HE% ‘;'igﬁl‘@éa’ea gﬂ/ebﬁhgﬂgflg %8 3. ﬁﬁcﬁ%«f QPR/EE Bheng;l
2- H2C( Owe) - Qubﬁﬁipbeﬂ%llnﬁsFBéﬁ}Eﬁkbe% éab@@edhenylon solid support
-2- H3CCH2 ny .
(2)-2- H&Z%t&ﬁﬁsﬁgﬁgﬁﬁemls%%m?E %%c?—@géi‘iﬁ?i VBD- FR&fy 1 |
(2) - 2- CH3COROPEGHEY, Mefeatment , of Fan 2a £y B OD2 OREGRF dfl\/ﬁer{bhen}jtv;as of
2- CH30CH2 4- n en
cycl ohexylCHg %Mggéﬁ?y Xi _(2:?]%1 ‘Q}Jr?mpllﬁ%/ aYrjlci)elzndzﬁ% ‘%?/Ith% cI"—B%enzyl
g EEEE?Z¥$ pﬁob@@tﬁﬂ@zgfog% gfkngﬂdﬂ b% &k@ibgﬁigh ffoﬁfﬁhﬁé?ub base

en e eny| ,
S Noa vos renpaBl e e fRetantad (REBIEE Lo T Tie L hbtpe can
g C'\I_H&I-|42thﬁlﬂg!|loﬁdémrﬁtcﬁz&aglhltﬁbﬁ@m.t@heﬁpborB Ma2hChE - pﬁmyt)

e e

3 FoNCo. 4 FBtg #ongi fFods P PRSI roPeRbsd M SH IR PR e,
phenyl - NFL,TmusnaphmhyrqphkhyleﬁlQﬂeﬁapmahyIwanb+re$2n[1XXVIbbphhmgh])-NH-,
- 146 1% 10c&§ gQ gﬁtggned commercially from sources such as

Novabiochem, Inc. is swollen in a suitable solvent such as

99§¢$§%5

NNONNNWN
OOU'IQ.Q.' N !

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 Pd(dppf)Cly and a suitable base such as 2M
agueous K;C0O3 or NazCO3 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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35 WO 02/ 059127 PCT/ US011~937-t (3-[1,1' -bi phenyl])-NH,

(4-[1, 1 -bi phenyl])-NH, (2-F-phenyl)-NH, (2-Cl-phenyl)-NH,

(2- CF3- phwawepsinets , (2- CH3- phenyl ) - NH, (2- OMe- phenyl ) - NHPCT/US01/49374
(2-CN-phenyl ) -NH, (2-COCF3-phenyl)-NH, (2-SMe-phenyl)-NH,
(3-F-phenyl)-NH, {3-Cl-phenyl)-NH, (3- CE3-phenyl)-NH,

( 3- CH3- phenyl ) - NH-, (3- OVe- phenyl )-N C phenyl ) - NH-,

( 3- OCF3- pheny, ( 3- SMe- hen I%Q (4-F- phenyl ) - NH,

{ 4- C1- phenyl ) FEPOIYM@@% P& fjyipyRepzenel- cH3- phenyl ) - NH- |

( 4- OMe- phenyl } - NHcopplymerbeadsny| ) - NH-, ( 4- OCF3- phenyl ) - NH-

(4- SMe- phenyl )-NH, (2, 3-di CI phenyl)-NH, {2,4-did - phenyl ) - NH-,
(2,5-di d - phenyl) NH- 2, R—dl a - phenyl NH- (3, 4-di d-phenyl) - NH-

(3, 5- dld phenyIR NH-; (243 di F- phe 2 4-di F- phenyl ) - NH,
(2,5-di R J6-di F- phen 4 d|F phenyl) NH-,
(3, 5-di , , 3-di CH3- phenyl) R yI)-NHn
(2, 5-di (2,6 di CH3- phenyl) NH— (3 / dio enyl ) - NH,
(2, 3-di (2, 5-di CF3-phenyl )-NH, (3, £di CFS Fhgar0) - NH-
(2,3-di (2. 5-di OVe- phenyl ) - (¥XVIQ3, 4- di OVe- phehyl ) - NH-,
(3, 5-di (2, 4-di CF3-phenyl )-NH, (2, 6-di CF3- phe@yl) - NH-,
(3, 5- d|CF3 phengkx (2, 4- diCWb-phenyI)-NH—, (2, 6-di Ove- phenyl ) - NH,
(3, 5-di Ove- phenyl) - (2- F- 3-Cl1- phenyl ) - NH-, NMF- 5- Cl1- phenyl ) - NH,
(2- F- 3- CH3- m%en%amla-gr,(]ghxgmm phenyl ) - NH- | (2- F- 3- CF3- phenyl ) - NH)
(2- F-5-CF3- phenyl} NH, (2-F-4-Cl-phenyl)-NH, (2-F-6-Cl-phenyl)-NH,
(2- F-4- CH3- phenyl )-NH, (2-F- 6-C}B-phenyl)-NH-, (2- F- 4- CF3- phenyl ) - NH,
(2- F-6-CF3-phenyl)-NH, (2-F-3-0Owe-phenyl)-NH, (2-F-4-Q0Owe-phenyl)-NH,
-147 WO 02/ 059127 PCT/ Ol/-493p (2- F-5- Ove- phenyl ) - NH-,
(2- F-6- Ove- pheny%) 20 25 30 (2-C1-3-F-phenyl)-NH,
(2- Cl-5-F-phenyIR"- hl N CI) - CH3- phenyl ) - NH-, (2- C1- 5 CH3-phenyl ) - NH-
(2- C1- 3- CF3s8phenyl ) - (2- Cl- 5- CF3- phenyl ) - NH-, (2- A48- 3- - NEBFEA) - NH-
(2-Cl-5-Ove-p -N. 1) ArB(OH),, Pd(0) cat., RY N
7 Na,CO,, solvent, 60°C
R N Repeat coupling 7
RS RS P . R N
. R6 R5
2. TFA 5% Et;SiH, rt, 16h
(XXVIII) (XXIX)
R’, R’ or R’ =Br,I,N;, OTf R, R®or R’ = Ar, R, COR, etc

One such method to prepare compounds of Formula (I)
and (I-a) with substituted Rl 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) COoMe, in the presence of Nal or
KI and a base such as K3C03, NazCO3 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) 1s accomplished by treatment of the ester with
N,O0-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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(2-CH3
(2-
(2-
(2-
(2-
(2-
(2-
(2-
(2-
(2-
(2-
(2-
(2-
(2-
(2-
(2-
(2-
(2-
(2-

-3-F-phenyl )-NH, (2-CH3-5-F-phenyl)-NH, (2-CH3-3-Cl-phenyl)-NH,
-5- Cl- phenyl )-NH-, (2- CH3- 3- CF3- phenyl ) - NH,
- 5-wB320fMRYy| ) - NH-, (2- CH3- 3- Ove- phenyl ) - NH( 2- CH3- 5-KOMzugohansi4) - NH-
-3-F- phenyl) NH-, (2-CF3-5-F-phenyl)-NH, (2-CF3-3-Cl-phenyl)-NH,
- 5- C1- phenyl -NH- g)z CF3- 3- CH3- phenyl ) - NH-
-5- cﬂ?SpheﬁW)) Ri9 0°Ca- CRzeztamaty m% he gpide (XXX) with a
5 GV%r Yol Y an()&e%ﬁ aRfeed,) SNdh 2 dNRrerda RReydneNH- |
EE?& -NI—I-H—g( - 5- CC:E pheanHjl)-Nl—l- (2- Ove- 3- CH3- pherfg/lé)\l NH-
4 F B gamr) mﬂ-ikyl(énélasytt pRERLI. KBagepsSCErs- ClgeshSAPLY - NH- |
-0 O phongl) - M, (el D) W, (124Gl GridFaratieny! ) N
- 4- O\e- pheényl) - NF- - Cl- 6- ) CH3- 4- F- phenyl ) - NH-,
-B- ngﬁ@ﬁyﬁ)‘-mﬁDUS@ EHO- 4- @P%@w%ﬂ%ﬂrth Reaqt-iens:- é%nyl) NH-
4 Cﬁénﬁgﬁﬁ_lﬁl )IN@‘ ("I%n@HS‘P@rQ:?’CRhenWQ)TZNH in a suitable
4- Ovke- phe phenyl) - N, (2-CF34thenyI) NH-,
FSBHEﬁyF) SNﬂh ag) éﬁz &téf—rph@-ﬁﬂ ) aNHl)OW( FePEIELEESSheny| ) - NH- |
4 Chiz fphaBY kheNBubst2 tGE3d6 keiddnele Kk |,
- 4- OVe- phenyl ) - NH, (2- CF3-6- OVe- phenyl )-NH, (2-Ove-4-F-phenyl)-NH,
- 6- F- phenyl ) - NH, (2- O\We- 4- C1- phenyl ) - NH, (2- O\We- 6- C1- phenyl ) - NH,
OMWe- 4- CH3- phenyl ) - NH-, 35 (2- Ove- SCHEMBEny! ) - NH-,

%ﬁﬁﬁ%%%m@%ﬁ%ﬁﬁgg

(2- OVe- 6- CH3- phenyl ) - NH, -148 pCT TUS~Il 93"l .~ henYl~ "~~ , 4-G-3~p

"NR ozio~yi~~ 0 11 "NH R!2..0 Mer6-G-~"phenYl) ~phenY ~2 0 ~2_OWe-~~CF3
henYl ~~N-rr R _gifenYj f~ and ~2_0OMe-5~CF3~p 4~Cl10~C 3 ~,)-N-"~" |IrNH

~3"CF3 - ~- @Q2Me_{phenly _~} C1_phenY - N~ tS-G-B ~~ CE3 renYi~ ~ ~ and ano

icd P _, oR >
~~-CHO 4 ,~Iubt

r~-tx oMe~phenyl ~ *~ "' chioxo , Yaxom _butY

_Rpta Op ' ~xom hYaxo~en risopxoPYl r a ~ (. ~soPr oxY
R7 N ])ClCHz(CHz)pC02 c
¢ s R®  2)MeNHOMe+HCI
R™ R AlMe;, or AlEts, PhMe 0
-OM
RE N P Me
R4a
R’ N R
RS R
(XXX)

o
2 9 /\(“))LR2
1) R?MgBr, THF R (7N p

(XXX) - R
7
2) aq. HCI R p ITI R‘"J

10 (XXXI)

It is understood that for substituents R7, RS, rRY, and

Rl, 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
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ted 1. r eth 9 is se~"ec 1 pzopY thoxY R nethYir eth~ uoxomethY~~ nme nitx

tx ~i uo~onet hoxY~ a ~o~ul ~~_al ound ~ C~a~-m~ v A conp ~ NNR P9 N ~aa N
Rdb X' rwe-02/a$91%7 NRio r ~5~~012-~ ox n : ~A ~ ~ "~ NR--PCIASO)/49%¥iexei

e~ y.~~ ~CR2S-r "0-' "CR20-' bond G H~r ~~d~2" , a O _C-~2C-~2"~r
CRRNRlo * ; ~or 2. nis tea .~xomsec RZ is_se 2~ C~~0OlR2" C 1010R2 C~, ~s

al kyd, C2° «an Keg\synthesized gugingnttie meyipp@de| @s9avibedTherein. 37. 1

C3_7 cycl Oéﬂc&@'éuhé}l_ﬁl@k ks&n@w@iétm@a@oa%tth&nﬁ =, t1€3_§ral &@nyl
substituted wth 0-2 R2 substituted. with O aryl
SUboti {ut CPXRHIEOLS Fami e Tarbe: COF NATIEChEhs CtherEos, 2t o

cont ahnl ng @épﬁeﬁaﬁatémeogheﬁleasmtﬂmspé@cmguﬁé cart he zgamﬂplenam sti ng of N,
'O, an , sai tero iCcin stem substitut ed th 052 R2:.1 , at
each ocCur M&n ?‘?‘? s”?‘%‘é%%’ndmh’i g?/rés/erll%%t HH S d\#‘ TROReSTHERS 8

Cl 4 al kyl yssme b ABXEe8A4 (150 ATabkyhly] 20@3) 6 IdS&No@BK?BS bﬁ@nyl
-substituted w{h, O0z5, A%G%&@ofaré)&&y&ééﬁ 6 &P sluey é‘bﬁﬂié'{i 0 3

R41l, and 5- (1 merrbered terocyclic ring system con rom
het er oat o2 ) ectwikfeiomahke thes reoferences afe Nﬁembmndmsosmg@te@t ed

with 0-3 R%h their entirety herein by reference.

10 It is also understood that for substituents R1l, R4a,
R4b, R5, R6, R7, R8, R?, n, and X, the compounds of the
present invention can be synthesized using the methods
described in simultaneously filed (December 20, 2000) US
Provisional Patent Applications DuPont Pharmaceuticals

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-pyrazino[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 aqueous 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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Rda is Hor Cl_4 alkyl; 25 Rdb is H, alternatively, R4a and R4b are taken
together to form=0 or =S; 30 R7 and R9, at each occurrence, are

i ndependewDlog/osaRected fromH, halo, -CF3) -OCF3, -OH -CNCT/0®2/H937MRAI6RA7,
Cl1_8 alkyl, C2_8 alkenyl, C2_8 al kynyl, Cl1_4 hal oal kyl, 35 Cl1_8 al koxy,
(C1_4 hal oal kyl')oxy, -150 WO 021059127 PCT/ USOL/ ~937~ C3_10 cycl oal kyl
substit ut edasi tboled RB35 1.4 ab&yhimshbsadrbanatewi(bhgd- 29Rhhp1C3was

carbocyclic residue substituted wi 0- 3.ar w tit W th 0-5
Ras. 5”6 1898 Ao g RoPRFSADE | Lotiinged, Bront o aratitiay Aty b
het er oat onbeaeléchédrbfommalie d¢70dpmdonSidsmimed )ofinN,400mlamd oFageb sivietrut ed

with 0-3 , S : ] H ~ NR14C (Q
R12, C (oﬁéé‘g?%g(q Eé%%}‘mgﬁg%%bé%‘% 83% ;:%%4 a)g %’%‘%@% NHC ( 9
=NR14 )5 NR#2iknh8ainSa( bgsjicRsplut$opn .0 FherreaStdpRRWAR] L IgwedD R 2R13~
NRL4S( O) R12= NRLASLQ} ARE2 MR12E: ¢ PeaRESy NBLEC (PheTRLSc iNRERS o Pus2RIS,
-and 15 NR1 é (O NHR15; R8 is selected fromH, halo, -CF3, -OCF3, -OH, -CN
-N02, C1_8filkgredcang gdriefyte effgrs kycprPobenzyHargmiRarazigmec? 8

al koxy, (Cla#pBakeakkukliexycobpeiroch¥éakeal kylkdsdividdtuled nvithe @rektR33)
Cl 4 alkyl substituted with 0-2 R11 C2_4 al kenyl substituted with 0-2 R11,
C2_4 al kynyt€Bubstituted with 0-1 R11, 25 C3-10 carbocyclic residue

ﬁ utast it leéwb_t B.0- 30533 s@[l)dt:i_&ﬁ_b&ffi ]?.u'&:%@?‘&i)tehz§}i5)x%i,p&akﬁ.n@@be][ ed ]
eterocyclic ring.system.containing. from 1- erqat ons_sel ect om t he
group consFéFLHﬁgAFzN?céF'aﬁ8p§e§ug§F#FﬁFednw9gh 5ﬂ3water vad” dhed

ethylenediaminetetracetic acid, disodium salt, dihydrate

(7.9 g, 21 mmol). The mixture was heated to 80 °C for 3 h.
The reaction mixture was then cooled to rt and concentrated

15 to dryness. The residue was dissolved in 100 ml DMSO. 2-
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-al-
quinoxalin-5(6H)-one as a white solid (7.98 g, 68% over 3
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3 0 R31 OR12. SR12. NR12R13~ C(0)H, C(OR12, C(O NR12R13) NR14C (O R12, C
(O OR12) OC (O R12. OC (O OR12, CH ( =NR14 ) NR12R13 ( NHC ( =NR14 )
NR12R13 ,wWOWQ0P1R7TR1I2 , S ( O) 2R12 -151 WD 02/0S9127 RCH/USBOHH37937. 1
S(O) NR12R13~ S(0) 2NR12R13~ NR14S(O) R12, NR14S(O) 2R12~ NR12C (O R15, NR12C
(0) OR15, NR12S (O 2R15, and NR12C ( O) NHR15 ; 5 RO is selected fromH,
Cl-4 al kyl st€®s4 .al REnjMR GZDC13l kPagl MHandd L. 32 -4 -Bé yim,REH)i,s Bdllect ed

fromH halo, -CF3, -CN, - , Cl 8 al kyl kenyl,, C2 kynyl ,
Cl_4 hal oalky® @1_81*1&1“«0@({??62—&?9%0 cl1B8k 7%3?1‘@1 c@?'bo?éi)cl i_(‘g']r i due
substi t ut ed .ot Hm)- 2HR33,4 &% | (rsulist)i,t .8l wint,h 101)5 RBH9 -5 .18 namber ed

het er ocycl i,c,.ri ng st cpnt ai.ni,ng fr 15 .1;4 ter oat,0 selgcted from
‘t he group i t'i%( ‘N,‘PO, qe:llri&'s%u%rsﬂzl’t u]IJHe)d vhéet(ﬁ6r 8§a31 (f.“ 2, SR12,
NR12R135 CRO7E,-2CE0) R12, 1E)0) NREAR1G~ 201INRP4G( OMILAEIINOMORZ= T O) R12,
OC( O) OR12, gj§NR14)NR12R13, NHC( =NR14) NR12R13, S(OR12, S(O2R12, S (O
‘NR12R13 ~ é ( 2NR12R13 ~ NR14S (O R12, NR14S (0) 2R12 NR12C (O RI15,

NR12C (O R1 0) : R é}%]ﬂ 2 RL _ each
occurrence%@i15 #r?deggn eﬁtofl?%gglngg%egi ?cr?a(?né??l_ a%%ﬁés't?bé'iﬁt ed with 0-1
R 2a C2_4 #ekamiydgobdH-prired imald .¢-p IR noxad i48/46H) msstid-B e with
0-1 R2a 3 | Qal ky _su It ut .t h 03 | ,substituted with
0-5 R33; 1%8‘5“%30%% :%:6 rmési?%%le cléé)u%'s dYM'ttl?t eod va'ItQﬁgﬁ- %ﬁﬁgg gand 5-10
menber el hebdnadyal of N-hy syseicdntiaieniing 3f0r onh DMF leetear @t ons sel ect ed

fromthe grqup -152 ) .
gm%n%tes. The orange reaction was stirred at 0 °C for an

additional 1.5 h. Water was added and the aqueous layer
was extracted with ethyl acetate. The combined organics
were washed with water, dried over MgSQO4, and concentrated
15 to a vellow 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). 1H
NMR (CDCliz, 300 MHz) & 7.32-7.7.38 (m, 5H), 7.12 (44, J =

20 8.8, 2.2 Hz, 1H), 6.92 (4, J = 2.1, 1lH), 6.62-6.65 (m, 1H),
5.18 (m, 2H), 4.74 (m, 1H), 4.31 (m, 1H), 3.47-3.57 (m,
24H), 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(1l,2-aj-
gquinoxalin-5(6H)-one (415 mg, 1 mmol) in benzene (10 ml)
was added 2-methyl-4-methoxybenzene boronic acid (332 mg, 2
mmol), 2M NazCO3 (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 pyrazino[l,2-alquinoxalin-5(6H)-one (297 mg, 65%).
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WO 02/ 089127 PCTIUSOL/-t937 consisting of Nb O and S substituted with 0-3
R3l Rl 2a, at each occurrence, is independently selected from5 phenyl
substi t utwe ozios4120-5 R33; C3- 10 carbocyclic residue substiraieshiawiza 0- 3
R33, and 5-10 nenbered heterocyclic ring systemcontaining from1-4

het er oat ons sel ected fromthe group consisting of NN O and S substituted
Wi th 0-3 16teplF:RE®pratesidioryprocedwre: | I4 rﬁ@p@rﬁelmn yid-ected fromH,

Cl_4 al kyl %%&ngﬁwy sa-rtd; %Aoeéyl%ay,lethga;ﬁiérﬁmatz vely,4 R12 and R13

10|ntoforma - of 6-menbered rln%optlona substjtuted with -O or

“N(R14) _; &etsphyidrps|Lii-PNE2Z4Re Ry ‘\ﬁHéhlld’cqxéclﬁé'H'Et‘cﬁfN TRIP b‘eo -&trbi ned to
forma 9 @golg- TR dbjseileles Sthapieneny daded T aa@/tcemmﬁtx@)m ng

-from13 het er oat ons se ed from_the grou , and S,
wher ei n° saP@#%hR&F&SSc © é’&‘&&%‘?@lq d3 Fﬁd g?‘&m%qsacaﬁ %ﬁ%% WP i al |y
sat ur at ed, waldehelateshitd lilecf)lﬁul}d c Izs&tt@rocsyci [ G:He gl xytee WasS cotdlsdd tue ed 25
‘wth 0-3 RL ccurrence, J4S ndent| y .sel ected .from H and
Cl-4 al kyI %8%1%1(}; &%‘lgthr@n gd osé ?‘é‘;e)teeﬁdé‘f‘?t %ee(?t Vad % r om H,
Cl_4 al kyl w;tﬁZmét.hlaklerlyl Thamcflaz:rétaal knarsy lcondeld raatedeash eoccurrence, is
i ndependen | ect H, NRAGRA7,

- C(=0) H, 3%%3‘.’%%%@% BL," e ‘{}%d%z %\éﬁﬂ% was puf it e LRy 13
hal oal k§1 - myﬂrlalarP@CC]! 13 mal Ipylladey - 10a1153nd \@1&21 O&QIQTHGII@HHQS(H /0372 R31,

at each oc e ian t | el | 6, 3,
S02R45, NR ggg%7Q%%n %l @%ﬁ%@@%ﬁ G % %gkggéﬁﬁﬁg%ﬂargﬁtgﬂﬁl 4%§F

[ ndependentlHyNHEI éCDédhf r 3o I—MHZ)-I &zﬂ 42 O, ND2= ©FB,HS02RA5, NFIBRA7,
-C(=OH, p Cl_6 _al | ken 6 al kyn CSGCcIoaIkyI

Cl_4 hal oaln(%gll JcI ®-Ral algkfflz'ogfiﬁ Eé‘l)ef_aﬁc@ %Hél £ -8 hio= C1 4

al kyl - Q(=Op-. 8 #e,ClH4, aBkysB Qe OB, 3C]534—3a|6|ﬂy|(ﬂOC(3¥@), 3 @B 4mal ky)-,C (=0

substlit_gt eéC{XAg'?l kéﬁ q 53 ge?ﬁglé%al éﬁdg??c bu oxms% l k—Y|324NF%46R47

NR4GRA7C (f®FH], . or 15 (Cl_4 al kyl ) Q02-; and C2_6 aI kenyl substituted

wi th OH nethoxy, ethoxy) propoxy, butoxy) - SO2R45, -NR46R4A7, NR4G6R4A7C (=0)
-, or (C1 4 alkyl)C02-; 20 R41, at each occurrence, is independently

sel ected fhg‘g}ngleCES hal o, OH, CO2H, S02R45, NR46R47) NO2) CN;

Preparation of 8- (4-Methoxy-2-methylphenyl)-2,3,4,4a,5,6-
20 hexahydro-1H-pyrazinol[l,2-alquinoxaline.

NH
N
(L™
(J T
H
~

Step A: To a solution of 8-bromo-3-carbobenzyloxy-
2,3,4,4a-tetrahydro-1H-pyrazino[1l,2-a)-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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C2_8 al kenyl, C2_8 al kynyl, Cl_4 al koxy, Cl_4 hal oal kyl Cl1_4 al kyl
substituted with 0-1 R43, aryl substituted with 0-3 R42, and 25 5-10
menber ed WOt0e/0809T!| i ¢ ri ng systemcontaining from1-4 het RATAWINIFE! ect ed
fromthe group consisting of N, O and S substituted with 0-3 R44; 30 R42,
at each occurrence, is independently selected fromH CF3, halo, OH, CI)ZH
SO2R45, NRESR#RN, NGRadCRNACKlutenwithnme thylgoe chiqridelp to give S+kenyl |

C2_6 al kynyon 9134ca&m&nzgig&yhal 9aldkul, SCB-eietvon cJ<~>1|H— - 154 Vo
02/ 059127 PCTI USOL / su stltuted R43 ar

subst it ut eBYeeAPe13 . ﬁ4@]qﬁﬁ&°§aiénﬁeﬁ‘l§eﬁe&’hﬁéﬁels@m}él id r2| ng- sﬁgt% m
cont ai ni ngifr 1 er el eqLroRRt gERYp 3 .¢9ngi g5 ng of N,
O and S suﬁsgg?ugggem}f 9gégﬁ§ﬁz 42 ?g ngg Bsblgawky% o? gryt5

substi tut edadi,t by 8- 8.B442.20HR44 1Hat Yea6h53ec6ubPernoe, 2i0 ,i vddperdent | y

o aal K f5g&hd4C?§| glkOXO'N§4§34%bE%Oiﬂ£Ing%%Sénh4&%ndt§CF%,( Cour r o

-Cl-4 al kyl each oécurrence,
i s i ndepend&nt| . Qékécﬂéd(mnoﬁﬁw aﬁd0©t340§IKyﬂ 13#d R4B8-Et 78adm,

oCcurrencepyhsS hndapendentdy | ected (fk O_a C Fkyl. 6. A
conpound OFHej’alhr'ng? g% fgL?{r)ru Fh(I B? (‘Eg_%'ﬂﬁé% N %ngﬁMQ}ﬂ Ryb xJ 25 (z-b)

wherein: Xghap 8%2- genBral  Soup1$HgCHzokeattrdd + Too@E01utddR0or @ - CH2S-;

30 10 Dbromo-3-carbobenzyloxy-2,3,4,4a,5, 6-hexahydro-1H-
pyrazino[l,2-alquinoxaline (0.5 mmol) in S ml benzene was
added boronic acid (1.0 mmol), 2 M agqueocus 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-pyrazinol[l, 2-
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Rl is selected fromH, -155 WO 02/ 0i 9127 PCT/ USOL/.1937-1 C(=0 R2,
6 I

(=0 OR2, Cl_6 alkyl, 2

al kenyl, 5 C2_6 al kynyl, C3 6 cycloalkyl, ClL 4

al kyl subsoioemssaer with 0-2 R2, C2_4 al kenyl substituted WPOT/(BOP4RZ4 and

C2_4 al kynyl substituted with 0-2 R2; 10 R2, at each occurrence,

S

I ndependently selected fromCl_4 alkyl, C2_4 alkenyl, C2_4 al kynyl, 15 C3_6

cycl oal kyl al ghanpkadibst padt shewreauarsdrbpronic1@cdsr byc

& gepeziadue

substit ut ed WebRuPe3oR4itepldrSatl teghobadabaier aey 8BRC okicRa13yst em
containing from1l-4 heteroatons selected fromthe group 20 consisting of N,

O, and S subefldtulBdNMRt KCDCB3 RAIORMHEE HD Br lﬁﬂﬁél kil ; 185, RAb7Rs H;

Ro, ‘o each- Bl caBt: r 60 dEnoRdEntry ool dcbda tHam B ans;

3Q R7 and
~CF3,

-OCF3, 5 OH2.1CNz,- MED, 3NBA6R47, 381, 63akkyB,. 7€2 (6, aRKenyB). 26236 34l Kymy!

substi tut eBohr i A-653 Ra, Ty s TR 8308 81, the it 547 78

substitut edHh t B.6222R%2, (@3- 18) cakbddydisi.c 3Hesbihme sMBst(ESH) e/ £h 0- 3

R33, 310 [M+H].

10 Example 3

oal kyl
4 al kyl

Preparation of 8-[4-Methoxy-2-(trifluoromethyl)phenyl]-

2,3,4,4a,5, 6-hexahydro-1H-pyrazino[1l,2-alquinoxaline.

" NH
CFs NJZH
L =

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

procedure of Example 2, Steps B and C in 27% overall yield.

l1H NMR (CDCl3, 300 MHz) &7.20-7.25 (m, 2H), 7.02

(dd,

J =

20 8.7, 2.7 Hz, 1H), 6.71 (d, J = 8.4 Hz, 1H), 6.60 (dd, 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),
= 364

2.70-2.77 {(m, 1H), 2.55 (m, 1H) ppm. MS (ESI) m/z

[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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aryl substituted with 0-5 R33, 5-10 nenbered heterocyclic ring system
containing from5 1-4 heteroatons selected fromthe group consisting of N,
0, and SwOWMstIeTed with 0-3 R31 OR12, SR12, NR12R13, C (ROT/BH01YO) R12,
C (O NR12R13 10 NR14C(O R12, C(OOR12, OC(O R12, OC(0O)OR12, CH ( =NR14 )
NR12R13 , NHC ( =NR14 ) NR1I2R13 ~ S ( O) R12 S (O 2R12 ~ S (p)NRI2R13 ~ S
(O 2NR12R13 ~ NR14S ¢fONR12, and NR14S(O 2R12~ 15 R8 is selected fromH,
hal o, -CF3, -OCF3,. -@H, JCN, -NO02, C1 6 alkyl, C2_6 al kenyl, C2 6 al kynyl,
Cl_6 hal oal kyl , b alfkgxy, (Cl_4 hal oal kyl )oxy, C3_10 cycl oal kyl
substit ut ed A 2 3, 20 C1_4 al kyl substituted with 0-2 R11) C2_4

al kenyl su uted WMth 0-2 R11, C2-4 alkynyl substituted with 0-1 R11,

_ #Clic residue substituted vvith 0-3 R33, aryl substituted with
0-5 R33, 25 5-10 nenbered heterocyclic ring systemcontaining from1l-4

het er oat ons sel ected fromthe group consisting of NN O and S substituted
-with 0-3 R31 30 OR12, SR12, NR12R13, C(OH C(OR12, C(0Q)NR12R13, NR14C (O
R12, C (O Thrizitde copprurd mes( of cprred @wﬁr@mﬁm,

NHC( =\Ri4) UB%%B%%nzgﬁ@){ 12~ 350aRE2 5 -BeQuNFRRLIH
NR14S( O) R12~ NR14S -157 WD ,02/.0i 9127 PCT/ (JSA / - t%?? 1 NR12C (O
R15, NR2ca( @)lleRi‘S‘ 1RRl‘2§d( EpecreguizRd RRISBIC acidvhwishe gepsral

sel ected fppoeddulrel of E&BipleCd, shNeds Blahdakkyh, 236 ahkaaul, YeZ1@.

al kynyl, Cl 4 haloal kyl, Cl 6 al kox%,7 -to c cl oal k%{lh C3- tocarbocycl ic

resi due sub8tNMBt é8PGLsh $08 YH3B) ar9VsdBst'i ? t 48 WAt 06555 (dd, T =
R33, 105- 10ge5begeg ggter%ycl I Gg I’I( %yst qmec t ay yNg 3 fr égr% 4,3he(§neroatom3
t ut

sel ected from’ roup conS|st|n O an Ssu stlt ‘With
0- 3R31150?121)$R2294NB212R13‘m 06603) Bl 76- @O)BORl(E' @H()o) 2NRB2RIGNRHAC (O R12,
CLO 2, 85 (9 g, o (OsCREBIFHA = M) (MRIARLS | N ( =NRLY )
NR12 R13 , SO 2RI2 ~ S (O NR12R13 ~ S (O 2NR12R13 ~ NR14S
(O Rl12and NR14S (O) 2R1220R12, at each occurrence, is independently
sel ected L@g@@gl kyl substituted with 0-1 Rl 2a, C2-4al kenyl substituted
with 0-1 4al kynyl substituted with 0-1 R 2a25C3_6cycl oal kyl
subst it ut e@rapalra0ignres, 8ryBsifieshyilpheayhiltR. 6%, 8363 b1hexrbydyol-i ¢
resi due subgtilyhednWith20:a348330xa04Rel0Menber ed heterocyclic ring system
containing froml-4 heteroatons selected fromthe group30consisting of N, O,
and S substituted with 1 Rl 2a, at each occurrence, is independently
sel ected from phe sNbs jtuted with 0-5 R33 35 C3_10 carbocyclic residue
substituted with R33»nd -158 WO 02/0S9127 PCT/ US01/~937-t 5-10
menber ed het kng system containing from 1l-4 heteroatons sel ected
fromthe gro onsistHng of N, O and S substituted with 0-3 R31; 5

15

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
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, 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), 2.53-2.61 (m, 1H), 2.38

25 (s, 3H) ppm. MS (ESI) m/z = 280 [M+H]'.

Example 6
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R13, at each occurrence, is independently selected fromH Cl1 4 alkyl, C2_4
al kenyl, and C2_4 al kynyl; alternatively, Rl12 and R13 join to forma 5- or
6- menber a0 89039127y optional ly substituted with -0- or - N RCTNUS01/49374
alternatively, R12 and R13 when attached to N nay be conbined to forma 9-
or 10-nenbered bicyclic heterocyclic ring systemcontaining from1-3 15

het er oat onBreppsatians pEnBrid-Yesbylobasyd) rig 3eft /4R ,5 Sahexahyidrerei n sai d
bi cyclic hggegggxghhg[&langﬁﬁgﬁgkhglﬂgsaturated or partially saturated,
wherei n sal icyclic heterocycllc ring systemis substituted with 0-3 RIG
20 R14, at each occurren s independently selected fromH, nethyl,

ethyl) propyl, and butyl , at each occurrence, is independently

sel ected from 25 H | kyl, C2_4 al kenyl, and C2_4 al kynyl; R16, at
each occurrence 5 dep Hﬂently sel ect ed froan OH, F, Ci, CN NO2, CF3,
SO02R45, NR46 —C»n met hyl , ethyl, nethoxy, ethoxy, trlfluoronethyl
-and 30 trifl giet hoxy, R31, at each occurrence, is independently selected
fromH OH, halo CF3, S02R45, NR46R47, and Cl 4 al kyl; 35 R33, at each
occurrence, is independently selected from-159 WO 02/ 089127

PCT/ USQOL/ -493p H, OH, halo, CN, N02, CF3, S02R45, NR46R47, -C(=OH, phenyl,

Cl_6 aj§y|TthLQtQEk%BMbouﬁa_@a§|bfﬁbbre@3f§o§y@4%¥dﬂﬂ 3-Cl_4 hal oal kyl,
Cl_4 hal oal kyl - oxy-, 4 _al kyl oxy-, C% % §¥Itg|o- Cl .4 %Ik%I-C (=0 -,
5 Cl_4 al kfrrepbeprpml °X®1243a|4k P prahydre -JHpyrazinglle.
E¥f|22{EXLaQ&Mlngggl@n?yahaahh¢|F?hhﬁkegX§32061ch§th?wsﬁgﬁtg??eaihmtr]
10 (Cl_4 a¥’E§? 5 En\ézo9 S é%eegal %ﬁﬁs 5‘? Futleldqv\n% r?"ﬁ—riaq C%Q%

ethoxy, propoXMr bubexy, 3602%45) &\187464&.47(@ NRAGRAY Q@ (=@) ; ,7 ars (@, 4

al kyl ) C02-; 15 R41, at each occurrence, is |ndependently sel ected fromH,
CF3 , Hal oJ €H8.T02MH) 508345 (dNg4de#78.1N0Z-1 HR) @¥)8 &.Hdnyd @ =a

al kynyl, Cj 4 ﬁ&kO&ﬁo Cg 42hqhoabk¥I201 41ﬁhkyb s@bqhitqygd Wi gy G-, $1R43,
aryl substituted wit and 20 5-1 mper ed heteroc§cllc ring
syst em cont(® ni-Hg - fﬁoﬁPI343ﬁeﬁ@Po§ﬁéws3sé§e§té@ f(Momithe #p3cdfsi sting
of N, O ang,S3aubstieupedewiihl @u3 ,R445225.842,(mgt 189Gh 2oec6ur(rseng@;)) i's

i ndependent | selected fromH, SF% Q hglo OH, C02H, S02845, N346847, NO2,
CN, CH(=NHP EREY N Z = M

15

Example 7

Preparation of 8-[4-Fluoro-2-(trifluoromethyl)phenyl]-
2,3,4,4a,5, 6-hexahydro-1H-pyrazino[l,2-algquinoxaline.

20 F

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

25 procedure of Example 2, Steps B and C in 5% overall yield.
1H NMR (CDCli, 300 MHz) & 7.69-7.72 (m, 1H), 7.64 (m, 1H),
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C2_6 al kenyl, C2_6 al kynyl, Cl_4 al koxy, Cl_4 hal oal kyl, C3_6 cycl oal kyl,
30 C1_4 alkyl substituted with 0-1 R43, aryl substituted with 0-3 R44, and
5-10 nentOed/osfeer ocyclic ring system contai ning from 1- 20T&SME27é s
selected fromthe group consisting of N, O, and S substituted with 0-3 3 5
R44 -160 WO 02/ 059127 PCT/USQ /~937.1 R4A3 is C3_6 cycloal kyl or aryl
substi t ut ed - %8t KMmo- 3HR446 -B24 (A dach 8obeurr-énceéR)is G-ddedndehtd y
N2, Cooa Sk R eI Al Ko G & loa A kYT 10 Bde at aadn

: -4 a an - XY is -4 al kyl_; , at _eac
occurrence?'ﬁé'?naépéﬂdeﬁﬁﬁy §e¥§6§e§6fﬁ5h1ﬁHﬁnd 'fplaaﬁﬁyﬂy'a$¥ R47, at
each occurpeBgez.k3 i(ndepandppil.y swl agsed myem=H3sad (@4 al kyl . 15 7. A
-conpound of Claimb5 of fornmula (I1-b): ~1 (I-b) 20 wherein: Xis -CH2-, -0-,
-S-, -@RCH2-, -OCH2-, or -SCH2-; Rl is selected from25 H, Cl1_4 alkyl,

C2_4 alken¥% 4 al kynyl, C3_4 cycloalkyl, 30 C1_3 al kyl substituted with
0-1 R2, C2=%%WPR8n¥| substituted with 0-1 R2, and -161

Preparation of 9-(4-Methylphenyl)-2,3,4,4a,5,6-hexahydro-

1H-pyrazinol[l,2-alquinoxaline.

Step A. To a solution of piperazine-2-carboxylic acid

10

dihydrochloride (10g, 49 mmol) 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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WD 021 059127 PCT/ USOL/. 1937~ C2_3 al kynyl substituted with 0-1 R2; R2, at
each occurrence, is independently selected fromCl_4 alkyl, 5 C2_4 al kenyl,
C2_4 al kyw©p2/0332%6 cycl oal kyl , phenyl substituted w th 0- BCRAB/EZTH
carbocyclic residue substituted with 0-3 R41, and 10 5-6 nenbered
heterocyclic ring systemcontaining 1, 2, or 3 heteroatons selected from
the group coritsiéomgrad heat®d sl & siEhdion ditedr -wi tThe)- S keakSiRtm is H,
met hyl , et hyil 0 vl . Rdb i X thNel 4 d.R4b . are
Faken  ogeriare fi s, g i Yoo 0 forbeRtALER ekl as Ha1080 60

i ndependent? \3 sel But espFutoarH wam | then -&FBated QgRsh |, S0QHNL - @ ex Noad

- NRAGRA7 25cl"g'—a4??éc?ﬂ{sl. iJ)a%fl WK Wera @i%ﬁsf ”«%&hyﬂaé‘e@é&&a' nge ClL_4

+al koxy, (C1_4 hafoal kyl')oxy, C3-1o CYcloal kyl substituted wiih 0 R33,
Cl_4 al Ryl xumxinediepanids nexrrmashesd 1w el rwdesicl | @ried; ever MHSP4 t ut ed

with 0-3 SHAst iddit ] O: 25553 ﬁﬁ% 751 MERL -2-
-heter ocycﬁ%c_ldr %Sr%)rﬁ'rs%/ﬂst’t em con%d;.iaﬁ?fn%hgrh gc,é%r_ 3 rhe_ er%%&agyggﬁgcg{%dzf rom
t he group dursioRhenybiPipe@zignrrS eankeryitedsid Rr9-8 y8lilows -162 WO

02/ 059127 RGH; diSl JodHiredBLy Sisalgstinshd rovadl hal o, -CF3, -OCF3) - OH
-CN, -N02, C1_4 alkyl, C2_4 alKenyl, C2_4 alkynyl, Cl1_4 haloalkyl, Cl1_4

al koxy, (Clatagia 0adH )BDht P A G Ky W& estiisd i4 Ut ed with 0-2 R33,
Cl 4 al kyl substituted with 0-2 R11, C2 4 al kenyl substituted with 0-2 R11,

2”4 alRynyAarRaRan 2w Wit ¢ 1ohl Q¥ 2 Tol WP REFIHOARIPRE 2 2L IR
substi t ut edcamddkyrix Rid.d ih ol msubstddidrhodtic adidR3armed to 60

°C was added iron powder {14 g) in portions. The reaction

was heated at 60 °C for 3 h. The reaction was cooled to rt
and 1N HCl was added. The resulting precipitate was
15 filtered and dried. The crude material was dissolved 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-al-quinoxalin-5(6H)-one as an off-white solid

(4.8 g, 37% yield over 3 steps). 1H NMR (CDCl3, 300 MHz)

$7.32-7.37 (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-al-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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5-6 nenbered heterocyclic ring systemcontaining 1, 2, or 3 heteroatons
selected fromthe group consisting of N, O and S substituted with 0-3 R31
15 OR12, WBDZOSNERL2R13, NR12C (O R15, NR12C (O OR15, NRFPZI/(D)/42R15, and
NR12C (O NHR15; R11 is selected fromH, halo, -CF3, -CN, -N02, 20 C1_4

al kyl, C2_4 alkenyl, C2_4 al kynyl, Cl1_4 hal oal kyl, Cl1_4 al koxy, (Cl_4

hal oal kyl ) axyingCa- B&oﬁ:‘d@le@lﬂd;ﬁlstsum i tat@d< Wl g hO Qe <R3I-),1mlﬁB l@adar bocyclic

resi due subs 'tut th 0- ar subst i t ut d 5 R33, and 25 5-6
member ed h& &Pl E’rnle 5@3?&%:% 5”?‘1}1 Uichi r’rgthllég; & & oat ons

sel ected faomthhe/@emapesdn&losgm@ Gf—dh,lo@o—esncbﬁhmhmtzﬁhmw with 0-3 R31
30 R12, at.,egc curr sel 4
Substi{uted ar an67 T berepy Ry n ERNHER e (7 R T

al kynyl5 subs$ffi-wihtice wnﬂth(BQRlZamgCBGG%OyCIéHINMR Japetlizt used wHzh 0- 3

R33, -163 WO 02/ 059127 PCT/USOL/-4937.1 aryl substituted with 0-5 R33;
.C3-10 car b83y32d Bési @ue Slbstq A& 64 t W.0-HR3FE - JfieP 529 0 Te AIEY ed

het erocycl c1§i g, sgﬁﬁenhcq@tthlQg)frgnga_é et &paggns %e@gqgegsfronlthe
group 5 consisting o 0] S substituted vvlt R31;" 'Rl 2a,” at each
occurrence(mllslﬁﬁdeéeﬁéeﬁt I2)3 §§‘| ectidd £r ar%‘@hgr%ll(“bu%)l @Red WS h 0-5 R33:
10 C3-10 cakbegymizC =r gsigdyp+sybstituted with 0-3 R33, and 5-10 nmenbered
het erocyclic ring systemcontaining from 1-4 heteroatons selected fromthe

group r®nsgebpne.0froNa GwoahécRedURSUNGULRE tWn F18sk Rhbrgkd Ridh at each
occurrence, is independe tI\él ;fl ected fromH, Cl-4 al I%I %281_95661' kenyl, and

C2 4 aIkyn?FgOQIW@Fnépp@ | Palpedingg (R13 Aserats 16 M RSHer ed 20
ri ng optloBaahyy&ubhbk@ﬁbﬁdsphhho~@4—qN NNGRh@thyRﬂmﬁmn&hmw@dyl Ru12 and

R13 when attac be C d to.form, or ered .bicyclic
het erocycl "€’ ri ngzgggt g‘f‘r\ ont &~ %ngb’af’%%“ics o Sé)r o or?sn%gb g‘éd from
the group ponassuumgfdhomndeN(68wmgN lthﬂemle)onanN Gn€hQorar@-one N one

S here! nosRbApRhaY LG DELCLORKCE] 6-hRangkatem Bulnsatu ! o or

y satu ei'n’sal et erocy€ric ring s ‘Stemis
substl t ut ed] @hinozeléng R160 Rg4, Oaf39eal§1ﬁléccur1r adcef ideg Addnt | y

sel ect ed fEQHkE%e”ﬁhgyédd%Bh&hd Eh@p¥ﬁac%3@nb%%%lde%%s@%ﬁ add $RGReq

occurrence, is 1 ndependently selected fromH, methyl, ethyl, propyl, and
butyl; -168%0 100 °C for 20 h. The reaction mixture was cooled to rt

and diluted with ether. 1N NaOH was added and the agqueous

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-alguinoxaline 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 o0il. 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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WO 02/ 059127 PCT/ USQL/-1937.1 R16, at each occurrence, is independently
selected fromH OH F, Cl, CN, NO2, nethyl, ethyl, nethoxy, ethoxy,
trifluorownetogssizand trifluoronethoxy; 5 R31, at each occUROTEURM/A937¢

i ndependently selected fromH, OH halo, CF3, nmethyl, ethyl, and propyl;
R33, at each occurrence, is independently selected from10 H, OH halo, CN,
NO2, CF3, BMRR4ED;0B46RAT, MHEQ-GﬁH87pWem¢I(m017@)aIByB4-6246 dlkremyl 6 C2_6
aIkynyI C3 6 cycl oal kyl , aIkyI 4 hal 8% 4

al kyl oxy HE1 48Py PENFD- ; ? k§| 44 Jg)" m, % ‘50) ﬁiﬁ Cl_4
al kyl - OC( =Pbm,. US q:ksé)abﬂﬂel —C(ze@)@ [MG3116. cycl oal kyI oxy-

cycl oal kyl net hyl -oxy-; Cl1_6 al kyl substituted with OH, nethoxy ethoxy,
propoxy, butoxy, -S02R45, -NR46RA7, NR4G6RA7C (-O -, or (Cl_4 al kyl)C0o2-;
and 20 C2_6 al kenyl substituted with OH, nethoxy, ethoxy, propoxy, butoxy,
- SO2R45, -NR46RA7, NRAG6RA7TC(=0)-, or (Cl_4 al kyl)C02-; R4l, at each
-occurrence, is independently selected from25 H CF3, halo, OH CO2H,
SO02R45, NR4A6R47, NO2, CN, C2 4 alkenyl, C2_4 al kynyl, Cl1_3 al koxy, d _3
hal oal kyl, and C1_3 al kyl; R42, at each occurrence, is independently
selected from30 H, CF3, halo, OH CO2H, SO02R45, NR46R47, NO2, CN,

CH(=NH) NH2, NHC{=NH) NH2, C2_4 alkenyl C2_4 al kynyl, C1_3 alkoxy ClL 3

hal oal kyl, C3_6 cycloal kyl, and Cl_ aIkyI - 165 VO 02/ 059127

PCT/ US01/ ~937-t RA43 is cyclopropyl cyclobutyl, cycl opentyl, cycl ohexyl,
phenyl, or pyridyl, each substituted with 0-3 R44; R44, at each occurrence,
is independently selected fromH, 5 halo, -OH NR46R47, CO2H, SO2R45, - CF3,
-OCF3, -CN, NO2, nethyl, ethyl, propyl, butyl, nethoxy, ethoxy, propoxy,
and butoxy; R45 is nethyl, ethyl, propyl, or butyl;
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10 R46, at each occurrence, is independently selected fromH, nethyl,
ethyl, propyl, and butyl; and R47, at each occurrence, is independently

sel ect ed woondsa2from H) net hyl, ethyl, propyl, and butyl pa/ushigsmpound of
Claim7 wherein: Xis -CH2-, -O or -S-; 20 Rl is selected fromH, Cl 4

al kyl, C2_4 al kenyl, 25 C2_4 al kynyl, C3_4 cycloalkyl Cl_3 al kyl
substituted with 0-1 R, C2_3 alkenyﬁi§&§§t4tuted with 0-1 R2, and C2_3

al kynyl substit 4hedcwihbBulad B2 tﬁ@ B%es@hte%be%q%r MR S
i ndependent]y selected fromCl_4 a 4 al kenyl, C2 4 al kynyl, 35 C3_6

cycl oal kyl thexggeutyp Bﬁiésgyﬁopcwlisefﬁegs?rt dﬁﬁeﬁﬂe%awptlw@a with 0-5

RA2 C3_6 C_EhEOﬁ}égkberaﬁgmduee&ul@&trbfc@hael wsLhyar&xWL;cm@m‘in@ eger ed
-het erocyclic rlng sg en1conta|n|ng or, t%r tons selected from
the group 3TeoABMsE ﬁbeiSf agengsm §n§€rg§f‘hsﬂ‘té’ 20X$CRRTOBE PS H 10
Rdb is H ak#henBaravelybyRéhecandsRys deectribed begewher Therheemti@; R7 and

-R9, at each_occurrence,, are i.ndependently .sel ected 15 fron1H F, Cl, -CH3 ,
T, TS TSERRIE T tnfRe 4IARRRASE bt aLBORERER, Shutio R Uorbe

numerous biologlcal processes affected by serotonin
including, but not limited to, appetite, mood, sleep,

10 sexual activity, and arterial constriction. These
biological processes may also be important to numerous
central nervous system (CNS) disorders including those
related to the affective disorders of depression, anxiety,
psychosis, and schizophrenia, as well as, disorders of food

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 Kj determinations at S5-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

-114-



H F, Cl, Br, -CF3, -OCF3, -OH, -CN, -N02, 20 C1_4 alkyl, C2_4 al kenyl,

C2_4 alkynyl, Cl 4 haloalkyl, Cl 4 alkoxy, (Cl 4 haloalkyl)oxy C3_10

cycl oal kyWom19§912T ut ed wit h 0-2 R33, Cl_4 al kyl substitut CTAWSO48372 R11,
C2_4 al kenyl substituted with 0-2 R11, 25 C2_4 al kynyl substituted with 0-1
R11, C3_10 carbocyclic residue substltuted with 0-3 R33, aryl substituted
with 0-5 RIINSIIETREhBEteYehefePolyHT2A AttgosydsEmaom & WIRG 1, 2, or 3

het er oat onpgoliett & fitomMalshandinedy 39168nskshi RY Gh1he Of 28Es Sthan
substi t ut ed W|th 0-3 R31; OR12 , SR12 , NRI2R13 ., NR12C ( 0 ) R15 , NR12C (

0 ) ORL5 , akRugsSComizmegiolasd RReferebl YNHRES- tigrmrebous dellect ed from

-167 WO ﬁ&b@%&&&rPCﬂoQ%Oyre‘t%%&ﬂlyHae@%l @harnClaboutCly, 0aN02, Cl1_4 al kyl,
-C2_4 al kenyl al kyn Cl.4 hal oal ky],, C1 4 al koxy, (ClL 4

hal oal k3! )B‘%)?roé?ﬁf& "cYC! S 180k R es BFSEYSU Ced AR D h?rl%‘-ﬁ‘ FoEpopmds

car bocycl i efr esiedpe es@dt iihvead ivnt hale3 HE33, stown 3:ld>b$1falvtelﬂa€1d Mlsbh 0-5
-R33, and 5-6_nenbered heterocyclic rlng systen1conta|m

heteroatonﬂaééﬁeeﬁe&eﬁﬁoﬁpﬁﬁea&PH&p @oW§F§PWW&a5f fQr § &%%9 S substltuted

w th 0-3 1anR3§oRizm ak gagrrzchgbhalgﬁ\e, | s | ndependent |y selected from
Cl_4 al kyl subsgltuted with 0-1 glz r&)cl substltuted with 0-1 R 2a
15 C2_4 al kynyl “Buict GCE8YRi Fﬁsﬁsfe §8m€§u§ FEGAMEY) LUBsVAEdEEy with

0-3 R3® abfl behbstiiotrafl e pamatii ghis5 1B&3nd(i:&_q;261ud@lahdmec head esiiddd,
cont ai ni ngoFEt 20 Shipaidr GeBataolBRAEE: AL L S ES R ng of N
O, and S smbdeilsut{éeamnell-belpkessness, elevated plus maze, Geller-
Siefter, conditioned taste aversion, taste reactivity,
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 iodinated 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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R 2a, at each occurrence, is independently selected from 25 phenyl
substituted with 0-5 R33; C3-1o0 carbocyclic residue substituted with 0-3
R33, and veo 8gosta2iber ed heterocyclic ring system cont ai ni n@CTfUH/49374

het er oat ons sel ected fromthe group consisting of N, O, and S substituted
with 0-3 30 R3 each _occurrence, LS nden selected fromH)
Cl_4 al kyl, we*z%45Fﬁ*xéﬁwtmte@laea&keﬁe'5 hy Séf%'s

PCT/ USA / ~ 988cépabfernubtvehyrmaﬁaland4812)jGQI -B6. fornta 5- or 6- menber ed

ring optlonally N(R14 r i-vel and
R13 when attache §é§g83 5P£8R%rﬁé85 égfo%ﬁpga 68 Q %6 e e?gé

bi cyclic hepetenyyblwerenge59smenedomnawhphg tebhsleBPMeSSnnatéﬁHTﬁelected
-fromthe grQupecC S ; I
heteroc?%llgyr?ngfggs ég gggglggtegggfgﬁPpth?&? QB& 1@? ﬁ %El g%gFfl 10
ben2|ntdazobyl1nbehztnraezntpnyWEdaﬁEedenbpﬁpbﬁen95lt@ﬁehyﬂﬁoéxstblcycI|c
-heterocycligniipgosyghesli gsalbstbt 4bsdribbl Ba1oR16; R14, at each
occurrence, 1s Tndependently selected fromH, 15 nethyl, ethyl, propyl, and
butyl; R15, at each occurrence, is independently seIected frontH nethyl,

et hyl, propysh, vgegobgiﬁalngokggﬁxnat each occurrence, is independently
selected from CH 2, methyl, ethyl, nethoxy, ethoxy,
trlflua#bnethyl and trifluoronmethoxy; R31, at each occurrence, is

i ndependent |y sebesbid éxpredbibh 6 S5hETDA &hd, 5AETDRE| reekpybrsatd propyl;
R33, at eacg gggy&renggé is independently selected fromH, OH halo, CN,
NO2, CF3 -C(=OH, phenyl, C1 6 alkyl, C2 6 alkenyl, C2_6
al kynyl, 30 C3 GStqbleatkyl lihed hereabkyéraﬁéd4bpatnahkﬁbcoxpg, ClL 4
aIkonxy ) Kk 1 y ) NH, Cl 4
al kyl - %‘%}ﬁﬁ% ¥1?1w%k it g(?é?%@%:agéngl%a kﬁ}]ﬁ%g 5-frrag) BE
cycIoaHK&InﬁTh@l-@RyS HTZ@Q(VNVMP@2¢6912$0ﬁQﬂmLEEDNAtQsinq caleiummkyl
substitute éph&tte nemeées £h8AXYs Qteeowntoae&yth SQ2RA45, - NRAGRA4T7,

NRAGRAT7C( = , (C kyl) COZ-; and al kenyl substituted with OH,
net hoxy, et%b&gmegalov1rus ({CMV) 1mmed1ate 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% CO;) 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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5 propoxy, butoxy, -SO2R45, -NR46R4A7, NR4G6R4A7C (=O -, or (Cl_4 al kyl)C02-;
R41, at each occurrence, is independently selected fromH, CF3, halo, OH,
CO2H, SO0ARO%2/03REABRA7, NO2, CN, 10 C2_4 al kenyl, C2_4 al kyresiysoQ1ox+al koxy,
Cl_3 haloal kyl, and Cl1_3 al kyl ; R42, at each occurrence, is independently
sel ect ed fron1H CF3, halq, OH, CIQFi SO2R45, NR4GRA7( NO2, CN, 15

CH( =NH) NH2 2nfHeeaRr) RgatEon, skiepeny| Ther finalpaliletcyas pegyepended
haloalkyl,1§3L§semeleakkék aaadpgbzalalakkerﬁaaataoaﬁch@ﬁ@paebe &ycl obutyl,
cycl opentyl each ubstlh$ted MW th 0-3

pyri
Raa CRaa.  SheoheRROCEUPiBICe OLE ( REBhe RISA  PIBTER B 1 O HUSHE, - O
NR46R47, CEBHlnSCgﬁﬁﬁm aChaminOak3 theCNtraNdrdret hyl , ethyl, propyl, butyl,
-met hoxy) et hoxy, 25 propoxy, and butoxy; R45 is nmethyl, ethyl, propyl, or
butyl; R46, at each occurrence, |s |ndependently selected froan 30
met hyl, ethyl, B ‘ g ADE 3

-|ndependen lected fron1fron1H nethyl ethyl propyl and butyl. 35 9.
A corrpoundE %o§% 8 wherein: -170 VO 02/ 059127 X i s -CH2- -O) or -S
Rl is sel ected Radirliigsndibingdlikgl ssubddeist weae wiondugtedrro 2 _5 al kenyl
Subst'tut edoWt leﬁe cRe. b%ﬂﬁl%ﬁf@lﬂﬁfﬂlessqlﬁt'v“ih%@_}""'otfh cgm#oB%dSRz i's

C cIoaIk 10 Rda 1's /- 493 and R9, at
each dé%urﬁ@ﬁcéheahemﬁﬁdeﬁéﬁﬂéﬁﬂﬁytsér@@?éd Prémel, pndch-HTEA3, - OcH3(
- CtFﬁ( Rl?CF§ece§Nor§ndmNQaer8&dl etsahect adobnom RLkayREllye shslictwed
Wi

in disposable polypropylene 96-well plates (Costar Corp.,
Cambridge, MA) and were initiated by the addition of 5-HT2A
, 5-HT2B, or 5-HT2C membrane homogenate in tissue buffer

15 (10-30 (g/well) to assay buffer (50 mM Tris HC1l, 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 ice-cold 50 mM Tris HCl 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.

Phosphoinositide 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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20 phenyl substituted wth 0-2 R33; OR12, SR12, NR12R13, NR12C(O) R15,
NR12C(OO0R15, NR12 S ( O) 2 R15, and NR12 C( O) NHRL5 ; Rl1l is selected
from 25 phWemmgsdtgubstituted with 0-5 fluoro; naphthyl - sulPSITVgSendeB™ t h O- 3
R33; 2-(H3CCH2C(=0)) - phenyl - substituted wth R33; 2-(H3CC(=C})-phenyl -
substituted with R33; 2-(HC(=0)).-phenyl- substituted wth R33; 30

2- ( H3OCH( OHPK28RENFel 1§uBSPresséadnittie Ryman 5Hddp SHEAD - ey -

SU?S“ tgg{dm}) Qe@%%to% w@eHtht&léa{lﬁh%g@bst %M‘A\é\ﬂ)ddﬁ Ig@.%tlted at tat o
- ( HOCH en - COCH - S ltute
with R33; %f?%ltlyv@fo;ﬁg@?ﬁ gt/ O8&FP/ P§’31¥ -0~ zlyﬁ%?éoﬁﬁ%%ﬁ%y &?3151

substit ut eglattkels RBIocdath3Bediolk Diciieryn, Bedsoridt em)vmtxh R33;

gul(ostlcc%:'g e%bgﬁc%% mgléb%(ll bg%%%éymcfﬁgégsfsﬁﬁeny et;%tl ttﬂﬁlan%//v! th R33;

2- (et hyl )cpheayhmgubsght atleldrowet,hZRBBglzz-t@guhn}EI ) Ldtte dilal yoeloks thettitled wi t h

‘R33; 2-(i- | bsti tut ed
wth ras T80 eREenEn TIIRhYREPRYR B Rt SEB I Ren Pt e
subst i t ut efolilPWiRg3a22¢fU8ohs) peraag, - tb@bgtruow@tﬁe@amah wWRE3 removed

2-(chl OrO) aﬂtteméma%'éesmw StEW 1A B33 %e@ét@} cah%méleruw%ta tuted with
R33; 15 3- 52330119- substituted with 3-(fluoro)-phenyl -

substlthJtedn@Ftlﬁo CPc BREY 0) - B'Hén?le‘11§ub’§tr|et@r WibREgd with

4- (NC) - phenviem 3WReholut 8drioht BnB33noditbhlyocehtBienyly asHigkiit uted with
R33; 20 4-(chloro)-phenyl- substituted with R?S 4- (H3CS) - phenyl -

subst i t ut e§ORFERERAE10N. PE3ERP- BRéAYEL 1smyerilc Hi éHOWFﬁlR§Qr 16-18

4- (et hoxy) nphenybi 1sWhali tutiedinctbaB33ng- (:hepE@QQéY)deQQemﬂsheanﬁttlH ut ed
with R33; 25 4- oxy @hen | - .subs

t
e Looorn CRBEN- 65 EBRBEY FeRBRn b 4B088 thid h cReS L A1ng ) T4 EACH PRheny -
subst izat edovm(fl/thpa’;n‘ayhgﬁfaﬁﬂfegeﬁ) inpheaykd Sbbsmo%?dgvgdtﬁh tR&fsat?e I
4- (H3 - _substituted w - phenyl -
Suborrtut cheaban Bl ndy Rbhk 15 ingl blel3E cetal IREEH RS - PISTY
4- (H3CCH2CREGEL iopbemgke sebmtiinabeddbw tbpRBaLitg( H&@Ctﬂ(edﬂi)a) apkenyl -
substitute Wi.t h

WD 021059127 P [-1937 :
4-(cyc|opr Wogyﬁﬁhgﬁ%;-s bkfbs Fu?eggwth%ﬁ%ﬁ%é&’t%ﬁ%yt‘é%) phenyl -
subst i t ut edenet hXRsactaddW4t('1cyb[Lopelﬁpymdmy):hpheﬁxyI(1 gubgwiltuted with R33;
5 R12 S r t Q a hyle-
cubst 110t odChr R 60s B%%“*%*‘é@%%%?& %&?gmﬁ%‘agtgpﬁ dbotrarel A s
2- (H3CC( =OFpsphenypndsapyntedt by Mgﬁlﬁsscmtz LpEien) pPEREnPECOBYhES t ut ed
Wi th R33; described previously (Egan et al., 1998).

Data analyses

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.

-118-



2- (H3CCH(OH) ) - phenyl - substituted with R33; 2-(H3CCH2CH(OH)) - phenyl -
substituted with R33; 2-(HOCHz)-phenyl- substituted with R33;

2- ( HOCH2GMR)02{eRmay| - substituted with R33; 15 2- ( H3COCH2) -REIT&wsoi /49374
substituted with R33; 2-(H3COCH2CH2) - phenyl - substituted with R33;

2- (H3CCH(Owe) ) - phenyl substltuted w th R33;_ 2-(H3COC(=0) )-phenyl -

subst it ut e@rficlinksal EffdoeayeHEctensen@nd Sive Btdesy wiigbiRdsy 20

2- ((MeCC=0) CH=CH) - phenyl - substltuted with R33; 2-(nethyl)-phenyl -
substituted wth R33 2- (et.hyl) -phenyl - substituted with R33;

2-(i-pr opy 2 ‘R33; 2-(F3C)-phenyl - substituted with
R33; 25 2-(NC)- m@ﬁﬁbnl%mb%tfi ouu@az\mehxmpea Hd%ﬂ)ﬁmheﬂylm Raqrstitut ed

Subst | i cGPEHAD:, 55 GREPiBtoR S Hib e eneed R BrRsEsy T

3- (H3Q0) - phbaylac teurbstut:u theadwnitwi tR33 ,re?upo@bleu dmo ratshenydl-HTS utestepttatred

‘with R33; h 4
Substi tut ed B Rl SIRACTVLY et eBnlael il SIS s v
02/ 059127 ROAMLSH1behoytoralcRESes)t ghamki esuldti.t dO8d)wi th R33;

4- (H3CS) - pa@@)ﬁh’dlﬁﬂbﬁt | eeed, Talilg%&lné'u@é%cjﬂ)ea@qQQMltclﬁ oS litne(.ifa\@ th
R33; 4-(ethox - substituted with 3; 4- (1 - propoxy) - phenyl -

subst mht egan; tanR33°n4a§| ﬂﬁutléxy)lVﬁhWI&V@BﬂQét icor¥red akie FOR33HT
4- ( H3CCH2 CHEep®by- B'E‘Lﬁa)ihg SURSh {;ﬂh@@ \ét'ﬂeh aBdn i4terdFCBCHENTPs pheny! -
&

substi t ut ed W|th R33; g_ ‘34 en;gl- substl uted with R33; 10
4- (H3CC( =OPFE BH@n?Phagﬁﬁ ?ﬂt&ﬁé Ha%§3 4 MEREEES (€H) ) - pheny! -

substi t ut edfuwbtala 1833 én(i( H3Gh2eHCE1 Q) alma)gbmguxb@tﬂ trtee drudiplalz iR23;
4- (H3CCH2CH % EB%S substltuted with R33; 4-(H3CCH(OH))-phenyl -

subst it ut ea §t$ P&Fopr opyl oxy) - phenyl - substituted with R33
4- (cycl®but yl oxy) - phenyl - substltuted with R33; and

4- (cycl opept yl =S ed with R33; RI3 is H nethyl, or
et hyl ; 20B ARLpS ST s ointo forma 5- or 6msrrbered ring

sel ected from p?nh@byFlOpyplfolthél epndiitionedo Ayoldanger Reisppnsepi(G&R)zi nyl ,
met hyl pi peghzigyl , aﬁQtEDEBQOEEQXhedZ@oa'cb?x%'i%tt'e}‘l%h)’y alFba @nqpl3 when

attached to_N may be conbi ne forma 9- or 10-nmenbered bicyclic
het er ocycl FéimbagIs9BtentcBRlsi FPFBeRASH £ramhéber 68iddRds ofested tRESM t he

group mnSl:ﬁlE.hBargf ?N eaac@rllaln@oatd%@&i nosagdn@i)cu‘éllgere&@aeg@cx%b: cring
systemis sel ect ro o] y i ndolin in enzi m da y
ben2|nldangﬁﬁyFioaﬁdoggﬁBF tgsbipe: C%ﬁ@%@% 13 EYOSYE ﬁ&ﬂéréfﬁgﬁlc
ring Systeéfﬁécsﬂbélytmhﬁdettthslc8h61t35neﬂ7év01WEMQélQe@baﬁse
PCT/USC&/~?gzhE, 1982). The ability of a compound to inhibit this
response is used to determine the antipsychotic efficacy of

25 potential drug candidates.

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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R15 is H, nethyl, ethyl, propyl, or butyl; R16, at each occurrence, is

| ndependently selected fromH, OH F, Cl, CN, NO2, nethyl, ethyl, nethoxy,
et hoxy, Swownedsuzr onet hyl, and trifluoromethoxy; and R33, PEI/GEatHI3T4
occurrence, is independently selected fromH, F, O, -CH3, -0OCH3, -CF3,
-OCF3, -CN, and -NO2. 10 10. A conpound of Caim5 of Fornula (l1-b): RO
~N R RB N as R~ ~ NRR XJ (I-b) wherein: 15 Rl is selected from hydrogen,

rzret hyl, Iet cﬂsp eﬁ&raelaﬁtéy&n &1 it Y)lralh Bttt o g@& Manc .Peﬁyl,
propy , opyl , <-nmetnylbytyl,
2- met hyl pentyl , ¥E ¥ﬂH9I§&P?Png3 n@?h?ﬁﬁ@ﬁ@ﬁpe gLﬁeﬁﬁyﬁﬁuP§l}n261V°
‘21 met hyl pfﬁbgbptarf bueﬁpahhyl,, ag, anvﬁkzgogeetebxbr &1&dan§r ipfﬂolt@mlqt Ryl
"2-prop y trans uten
S butemy! . upPane. ShsanPRRORICEEL us R Ao AP L S b e Lo L i9and Yo
4- et hyl - 31abéuenhb ré@céptbehbdr an2epespenyFor2 exampils, 3tphapsu2epr openyl ,
~cycl opropy yal o pen cloh xyl ... cycl oprao h
cyclobutylh%?ﬁyﬁ°p8§%¥openty g sh§¥bab§§ 5§y% g %&vo CﬂE%Hg%rh %ég
- CH2- CH=CHH -NGhethy CHSpip€r6he {8rC-10HBP) AndFr &L, Cef:H aB0 Ra&7)s H -175
WO 02/ 059127 R4b | =9 t.ernatively Rap,are taken
t oget her t h?o? %FE% RgTand ? zgregcﬁg cgéf¥§ﬁbé eggégggdepghdently
sel ectldd fmeashydrbgeneffblcsopfnepmpbpn65|bhu@h@nEEhﬁbtoaﬁdOﬁethoxy R8 is
sel ected f yd u ro , ~Cyan ; ,
propyl, |s%§?%%§ i EBﬁﬁBunE% QEg,d%F%gé u??%?Fgoro#et%OFn% k&fy, et hoxy,
|sopropoxy2 PECEP éF@ﬁﬁfﬁﬁﬂv bBﬁKnyﬁlghs Aot Ry REf= @P£h0§ﬁﬂy|cx =0) -
propyl (= Oguspéﬁg%ﬁpyl hsOLhut ¥h §hePha. BREBKLE TR cniet bybiPle,
et hy1C02-, propy Q02-, isopropyl CO2-

H-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 radioactivity. 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.

REFERENCES
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35
Costall, B and Naylor, RJ. Psychopharmacology. 1975: 43,
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but y1C02-, phenylC02-, 20 di nmet hyl am no-S(=0)-, diethylam no-S(=0) -

di propyl am no- S(=0) -, di-isopropylam no-S(=0 -, dibutylam no-S(=0) -,

di phenyl aWorAOS{120) -, 25 di net hyl am no- S02-, di et hyl am no-ESO2uU501/49374

di propyl am no- S02-, di-isopropyl am no-S02-, dibutyl am no-S02-,

di phenyl am no- S02-, dinethylanino-CX:O)-, di et hyl am no-C(=0 -, 30

di propyl am no- C(=0)-, di-isopropylam no-C(=0 -, dibutylam no-C(=0) -

di phenyl am nC@Q) H%mldkr-mh%ylx Zﬁlltmxonhenmerﬁrdz{ wqpheraﬂ
2-cyanophen nethyl enyl) 2-trifl'uorometh phenyl nethoxyphenyl)

2-trifluor ﬁéttl}@fy erfﬁ 984 @1’%’0&1@%&%}41"13‘:—3“ ropheid | 1 Sogtenyl
-176 V\D B2/l 27 HICH léﬂdlls~4ﬁ@?: 4&Whmch&pﬁwc{1@3yl

'3- et hyl gﬁé 3 g yl phenyl , 3-isopropyl phenyl, 3-butyl phenyl,
3-trifluor t'h Igh ﬂﬂ 3- nethoxyphenyl, 3-i sopropoxyphenyl ,

3- trlfluoronethoxyphenyl 5 3-t hi onet hoxyphenyl, 4-chl orophenyl,

“4-f | uor oph I r C o] eny,
4- ethylphe%ﬁ%zgf%pﬁggy ﬁhe%&éﬁxi |§§gr§§§ E%enéfggkn% t-'lliphAePrfyI 10
4-trifl uor Gattieylspme gy, Fnast I&B«ypﬁe'rwrl G A Ksopradp ey pHemdent BL,

,trhrirﬁgrophgﬁx%ﬁhng?gg dlnethy ﬁ@hgﬁghgjﬁﬁtr?# uépé%§¥ﬁ§16%enyl

i bt hm@h@rﬁyﬂlcazm (dintiinisder mwamh@tywhez hyumging rﬁetymmmw
i f1 uosopheRy hnd? 154}@2@&@&@9;&%%' Arifreidd Iffalxuﬁr qgéeténe RieNH ry

-d
- di
di met hoxyphenyl 4- d|tr|fluoronethoxyphen I chlorophenyl
di f 1 qu@&R&ﬁw an§ EWP-REANA BRSNS of ?Qcmlr%tf |atf6rlcﬂ?et Wyl phenyl |
- di met hgreyiplbeRgh,. ZJQ-dQuQWqugmqnethoxyphenyl 25 2, 6- dlchlorophenyl,
d

d

d

d

4-
2
2,
2,
2,
2,
2,
2 i fl uorophenyl, 2,6-dinethy|pheny|, 2,6-ditrif|uoronethy|phenyl,

2 i met hoxyphenyl, 2,6-ditrifluoronmethoxyphenyl, 30 3, 4-dichl orophenyl,
3 i 1% uorFepbenyld,. 33, 4-sdiidt, hy . chenkuhai,, 4 Mlidt.r,i flamradnsst Ry.mhenyl ,

3

I met hxyplenyl, x3:, 419k | LU QTR HIRMRIEDE 3H-N-Methylspiperone
to Dopamine and Serotonin Receptors. Life Sciences, 40:987-
995.
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25
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of serotonin receptor activation in the rat. J. Pharmacol.
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30

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
35 system disorders including obesity, anxiety, depression,

psychosis, schizophrenia, sleep and sexual disorders,

migraine and other conditions associated with cephalic
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,4,6-trichlorophenyl) 2,4,6-trifluorophenyl, 35 2,4,6-trinethyl phenyl,
,4,6-tritrifluoronethyl phenyl, 2,4,6-trinmethoxyphenyl,

, 4, 6-t riweinRrwdrdnet hoxyphenyl, -177 WD 02/ 059127 PCT/ BS®IYSO2/QIB374 4

- chl or 0- 4- CF3- phenyl, 2-fluoro-3-chl oro-phenyl, 2-chloro-4-CF3-phenyl,

- chl or o- 4- net hoxy- phenyl 2- met hoxy- 4- |sopropyl

- CF3- 4- nePR&Ry- FREAFI, PROREARY| a&’dnﬁtaﬁﬁi’?l!?tﬁrs&&?‘éﬁpﬁéﬁﬂrd%s such

- net hyl - 4a§EE?§£MnEhQBM|ontﬁE|@é@t%o€EEQsﬂh©al|tr&c% 5m&nuﬁe5hy$rphenyl
- met hyl - 4- chl or o- ( O)NH-

ot et ranl BN oBpalfs toghahy] oF LEFNAET IS RosRt PhSHony !

-acetanideﬁbeagbnt4sp$ﬁtdybf Ackubanyh, e2; tBFHmhemﬁbbplo&&phhhyhhe

2 honyPaY20f02. BRERGL 2061 CAMESpARRP: SookEER Brnenyl, ©

Ve

NO
- Me- 4- F phenyéntioﬁﬁleEapheayh;lab¢e 40@CHE2)@nphenymnctlon with
4-

6-

3

INbO- 3-

& - aPREGRAR Rt caYg edthel BEY an SpMEVIBISTY therapeyeic agent

, 6- tepratnphenymblaaslan506 péﬁraPEpHQange@teF3 4tEp@nph@ny|

- CF3-4- 'PEQEEH§P¥Erea Sr3ng; C%uﬁhﬁ?gkergb§§31§ gdﬁﬁﬁﬂ%kered with a
-Cl-4- C1-4-1 Pr O phen - phe 25

- CHOA: MeB 9ﬁ@ﬁ9?utzceiBEPE€F$r4SN%QC§ﬁén9n tzecheem§cnf Ahp. shesen,

2- CH3CH(CH}oétglehﬁaﬁhhl3t§H€§HﬁCH%d4sanHQ%Btharmaceutlcal

2- CH3CH( CNE% - Me0- phenyl , 2- CH3C(=0) - 4- Me0- phenyl, 2-CH3C(=0) - 4-F-phenyl,
2- CH3C(=0O) P a€$1ﬁﬁenyl 2- CH3C(=0) - 4- Me- phenyl , 30 2- H2C( OH) - 4- Me0- phenyl ,
2- H2C( Owe) - 4- Nb@hahebmbouﬁdH3G€HﬁﬁH(ﬁhbsénNEanbﬁﬁibn can be

2- H3CCH2 - 45 Me0- phenyl 2CH2- 4- Me0- phen
e oo BOLELE FoRBY. MheRyFh BEa e o5t LT he s LR S RengRPSules
(2 - 2]GH3CQ§€thCHf4wN@@hphanyhdeslE&StaWﬁE62k99éa§eP6T/US@Eﬂ £eleéate

(B)-2- g;gogﬁggﬁg@g hEp, gﬂé g QﬁgQgﬂgganﬁ}gso sty
(3 c1 phenyihctuEes, SBSPQHGlQanpHEﬁyP¥ CﬂB@HemUl€H@GH=CH®1BHEQ§51C}hc}+

(2- Me- 4- Nh@hapeﬁ%¥zaﬁﬁscﬂe a9M9h9Q€é¥Ed EMChﬁE%Q&&houngthﬁéybEEthyl
Et CO2CH2CH2- , ~ Et 10 benzyl, 2-F- benzyl

3-F- benzy|1nﬁU$19@hzyPntgameelseﬁ29ﬂ BUPFPSQHE9PS 20KEdnEARYSCUlar
2- C}+bﬁﬁzytora Ma O TS ng- 8BQagbenmBkms 2wl 4kedwAheBY khodeMe£3- CN- phenyl ,

2- Me- 4 NES- g gLy %kggf-gﬁcghghggngaceutical arts.

The dosage administered will, of course, vary

d
di
, 4
3

NI\)I\)I\)NI\)I\)(IDII\)OO_I\)NI\)I\)I\)NI\)I\)

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 frequency 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.

-122-



15 2- CHO phenyl ) 3- CHO phenyl, 2- HOCH2- phenyl, 3-HOCH2-phenyl,
3- MeOCH2- phenyl , 3- Me2NCH2- phenyl , 3-CN-4- F-phenyl, 2- Me-4- H2NCO- phenyl ,
2- Me- 4- M2@O(0205%1phenyl , 3- H2ZNCO- 4- F- phenyl , 2- Me2NCH2- 4- NE!U;TMW}?M)‘ 20
2- Me- 4- CH3C( =0 - phenyl , phenyl S-, Me2N1-pyrrolidinyl, phenyl-
benzyl - NH, (1- naphthy%) (2 naphthyl) NH-, (2 [1, 1 blphenyl]) NH, 25
(3-[1, 1' - bi phenOPRIRH- °r("!§ | POMBIORdHANS SyHtakle IfCHJnenyI) NH- |
Eg &phﬁn)éldl}mmmtr(a%%%dmﬁwlrgfﬁl&n a3 plieryd Jaldddt 100 mg of
phen -
(5 SNe- phoMATi v AnassIsH. Fe Pt 1oy SR RATAGM L Gadk
?§3C££gnyLkoNF?s&ﬁ?ﬂﬁﬁgtghemtbthHanﬁfedm&mphaﬂﬂlkﬂNHﬁbﬂﬁijmﬁﬁhenyl)-NHn
. phe
(4 CL. phongT Lok, g o, SeRin 0 iy d AR Sic pased on
(4- Ove- phettle) tltilﬁa,l @mlcnd-tphﬁn;tlh)e NIdmposh?cﬁon 5 Thel R3S WO reRYiESk27

15 S g 4 e e el

gu F- pleawrgileltt tapd e¥sdiagd3 mh@é,n S),- - m(j oy |

- di CH35phe n)éls) er]!ri"x’lr(sz %y@ug\zle @Ylls)péw's"l’orﬁz 51@ 3 ReRy e NH-,

- di CF3- phenyl) - phenyl ) - (2, 5-di OQve- phenyl) - NH-,

deJveas‘n@wa')tqsaﬁd pezqntgreﬂlyherm )sqqm 1e( é-lme-dcli%m| XS -,

- 3- CH3- pheanle)laNHn ch l&l@sﬂd%nﬁfaqwlt)tré\l%otl(\% En@@aimermd) NH-,

- 5- CF3- phenyl ) - NH %?- ph nltza O%ijﬁﬁﬂyl) NH-

LSO | - BOSSE Baga RSy MO o Seoh SRS

- di d - geenylakx-iNids, mAgdrediiGm &h@a)ﬂa)te\lH-ste(a?cﬁb @Jd-ld)he_fm s

i croaphEny Piies SR R R i Y SR BN ) et

d153F3t|abéle3tIs) NBo th( S,a.'bldalt@Fﬁnpih e:apls)x—ll‘dis- cam2 b diadMfaoitamgd) aNH- |,

' g|01 ﬁ gﬁ%gﬁHEélf%%E Egeﬁg%t %%y%%ﬁwiye &%er%ﬂgkﬂﬂy%@yl) NH-,

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. Ligquid 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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(2- F-6-CH3- phenyl )-NH, (2-F-4-CF3-phenyl)-NH, (2-F-6-CF3-phenyl)-NH,
(2- F-4- Ove- phenyl )-NH, (2-F-6-0we-phenyl)-NH, (2-Cl-3-F-phenyl)-NH,
(2-C - 4- PWEWMAAIRT NH-, (2- C1- 5- F- phenyl )-NH, (2- Cl- 6- F- pRETYUISOIMNPTS
(2-C1- 3- CH3- phenyl ) - NH- (2-C1-4- CH3-phenyl )-NH, 30

(2-C1-5- CH3- phenyl )-NH, (2-C1-3-CF3-phenyl)-NH, (2-Cl-5-CF3-phenyl)-NH,
( 2- Cl1- 3- OVEREPRF U RFal (SC TanCRONVES YhERY | 3 - NFRD dfeédc&e%eweméwt} NH- |

(2- Cl- 4- CFR3rphenyd ) £ Ntq. (2 Cl- 6- CF3- phenyl) - NH- (2-d -4- C]VE phenyl) NH-

2- Cl1- 6- Ove- phenyl ) - 35 (2-CH3-3-F I 2- henyl ) - NH-
f 180 VO 02/ osﬁ#%‘%ﬁé‘l@‘c%‘s’:ﬂc?k f&ﬁ%a%g# yf‘% iniscfatidn

(2- CH3- 6- F-gahettyd }eddpournds GB-thiE - piveayt JoNHan (e G.—Blds(ﬁatpé‘&nad;) -NH-,
"(2- CH3- 5- Cl: nyl)-NH, (2-CH3-6-Cl-phenyl)-NH, (2-CH3-3-CF3-phenyl)-NH,
(2- OHB3- cﬁﬁgﬁ%‘%@n-m, 5 (2- CH3- 5- CF3- phenyl ) - N+,

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

(ZCH34- - )-NH, (2-CH3-5-QOwe-phenyl)-NH,

(2- - )-NH, (2-CF3-3-F-phenyl}-NH, (2-CF3-4-F-phenyl)-NH,
10 (2- CF3 5- F- pfkr@ﬁl}gwl-mumir CH3- Bt pmwues»\lwan (e GreepaEd phienyl } - NH-,
(2- CF3-4- lemeﬂyd )sd\hsdal(@ &Fo? ffa ﬁwlgei\hm (Lt &P Os Cadhapyin - N+,
(2- CF3- 3- CH3- phenyl 4- CH3- phenyl ) -
(2- CH318- CF"Sl Hechy?Q FNHZ el{ezd @%’-WWWHCNHSOPEH of lactose, 50
(2- CF3- 3- Oty Rheryd 1 1Nbse ( 2 F dnMengHeasinbd -Nrbar i
(2- CF3-5- Owe- phenyl } - NH-, (2- CF3-6- Ove- phenyl } - NH-, (2 Owve- 3- F- phenyl ) - NH-,
(2- OWke- 4- F- phenyl ) - NH-, (2 OWe- 5- F- phenyl ) - NH-, (2 OWe- 6- F- phenyl ) - NH-, 20
(2- Ove- 3- CJSdﬂterwéJ)atl\slhh Ce(]:%xﬂ\&s-4 C1- phenyl) NH- (2- Ove- 5- C1- phenyl)-NH—,
(2-
(2-
(2-
(2-Owe
(2-Owe
(3-
(

Ekg 2 Eingﬁgﬁy% i#&i ( %ﬂ5 %@+a digestible oil
CNblB CHBKﬂhemw1$oyW¢an(d}KmkEdtﬂﬂﬁbqﬂdﬂqu -ddHqlive o0il can be

- AN el I A i e cispracemnt

CF3- 4 C(ptb)nm-la-rmﬂsrgﬂl)am £q zc&rﬁ-aqﬁtclg@ltﬂatrm jcagsules containing
3- CH3- 4- CO: |f.‘)hé\"Ea.Lctﬁnsd 1&%1@&&11‘.@/&9 e pgsdtEs bl h&pmpound

of formJIa (I)
be washed and drled

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 aqueous 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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WD 02/ 0S912? PCT/ USO1/~937-4 (1) or a stereoisoner or a pharmaceutically
acceptable salt formthereof, wherein: 5 Rl is selected fromCl _6 al kyl
substi t utwo osios2Z, C2 6 al kenyl substituted with Z, C2_6 RIHYSO1/49374
substituted with Z, C3_6 cycloal kyl substituted with Z, 10 aryl substituted
wth Z 5-6 rrenbered heterocyclic ri ng system containing at |east one

het er oat om sel e® @@rfendranade cpmngs idae suitgldie Norpa iStrediipn

het er ocycl kg, i e Irlétp% d with
0-2 R2, CZbg’ r@%rﬁﬁ%?u?ﬁ% gtd qféa tﬂ% Erivdd %_gll ?y%ﬁ))ﬁy sub% |tJ’:[ ﬁtgd W th
0-2 R2, arﬂctslwstmgmeéhemtt ﬁml@%RiDy y@d@%%ﬁ:{é@&f Yeodeydld ¢ ring
system conwt@xng Fhe?@d1RASnONg RAlesiQaRM 3£ UMb IRORMddee group

consi stl ng of O and S, said heterocyclic ring system substituted with
0-2 R2;°Z |t§°§’é’11&’:‘te§d fromH 25 -CHOH) R2, -C(ethylenedi oxy)R2) -0R2 - SR2
-NR2R3, 30 -C(OR2, -C( O) NRR RB, -NRBC( O) R -C(0O)OR2, -CC (O R2,
35 - CH(=NR4) NR2R3, -182 WD 02/059127 PCT/ USO1/-4937-t -NHC ( =NR4 ) NR2
R3. -S (O R, -S(O2R2, -S(O 2NR2R3, and -NR3S(O) 2R2; 5 R2, at each
occurrence, is independently selected fromCl_4 alkyl, C2_4 alkenyl, C2_4
al kynyl, 10 C3_6 cycloal kyl, aryl substituted with 0-5 R42;
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C3_10 carbocyclic residue substituted with 0-3 R41, and 5-10 nenbered

het erocyclic ring systemcontaining from1-4 heteroatons selected fromthe
group 15w0n0gwsmezhg of N, O and S substituted with 0-3 RPCI/URBI4B4 each
occurrence, is independently selected fromH, Cl 4 alkyl, C2_4 al kenyl,
C2_4 alkynyl, and 20 Cl1_4 al koxy; alternatively, R2 and R3 join to forma
5- or 6-menbered ring optionally subSLAIMSd with -O or -N(R4)-; 25 R4, at
each occurrence, is independently selected fromH, nethyl, ethyl, propyl,
and butyl; R4a is Hor Cl_4 alkyl; 30 RAb is H, alternatively, Rd4a and R4b
are taken together to form=0 or =S, @nfgsis Hor C1_4 alkyl; -183 WO
02! 059127 R6 is Hor Cl_4 al kyl; PCT/USOL/ ~937~ alternatively, R5 and R6
are taken together to forma fused 5 heterocyclic ring of formula:

~' 1~N 5~. 1n.wherebmpondsod bomsulaCkizy; -O, -S-, -S(=0-, -S(=0 2-,

-NRI 0-, -CH2CH2-, -OCH2-, -SCH2-, -CH20-, -CH2S-, 10 -CH2NR1O-, -NRLOCH2-,
--NHC(=O) -, or -C(=ONH; and nis 1 or 2; R7, R3, and R9, at each
occurrence, are independently 15 selegted om'H, halo, -CF3, -OCF3, -OH,
-CN, -NO2, -NR46R47) C1_8 alkyl, @2 & , C2_8 alkynyl, Cl1_4

hal oal kyl , Cl_8 al koxy) (Cl_4 halfba Cl_4 alkyl substituted with

ny
Jgguted with 0-3 R33, aryl

al ke

O
0-2 R11, 20 C3-10 carbocyclic resid ubs
substituted with 0-5 R33, 5-10 mi&TrbeNed R ocyclic ring system cont ai ni ng
from 1-4 heteroatonms selected fromt ggo consisting of N, O and S
substituted wth 0-3

(I)

or a stereoisomer or a pharmaceutically acceptable salt

10 form thereof, wherein:

Rl is selected from

H,
C(=0)R2,

15 C(=0)OR2,
Ci-g alkyl,
Cy_g alkenyl,
Cy-g alkynyl,
C3-7 cycloalkyl,

20 Ci1-¢ alkyl substituted with Z,
Cy-¢ alkenyl substituted with Z,
Cy-¢ alkynyl substituted with Z,
C3-g cycloalkyl substituted with Z,
aryl substituted with Z,

25 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;

C1_3 alkyl substituted with Y,

30 Cy-3 alkenyl substituted with Y,

Cy-3 alkynyl substituted with Y,

Ci-¢ alkyl substituted with 0-2 RZ,
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25 R31; OR12, SR12, NRI2R13, C(OH, CCORL2, C(O NRL2R13~ NRL14C(O) R12,

C(0) OR12, OC(0)RL12, OC(0O) OR12, CH(=NRL14)NR12R13, NHC(=NR14)NRL2R13,

S(O R12, Wp@pARN2+ 30 S(O) NR12R13, S(O) 2NR12R13~ NR14S(O) RCZFASIRLASEO0) ZR12~
NR12C (O R15, NR12C (O ORL5, NR12S (O 2R15, and NR12C (O NHRL5; - 184
WO 02/ 059127 PCT/USOL/. 1937~ R10 is selected fromH, Cl_4 alkyl, C2_4

al kenyl, C2_4 al kynylalkemylCkuwbsa knxyed Riilch D-<2IR%ted from5 H halo ,

-CF3 , -CN - NO2 o Cl 8 al 8 al keny] kynyl, Cl1_4 hal oal kyl
Cl_8 al koxy, C3-Fe-eytHodt IsuQ§F¥EP3%§H%h§%IQ_2rgéqdue substituted with

0-3 R33, aryl su t 3 Ogr2-1 nbered heterocyclic ring
Q%&n ghﬁgtW&:hheQ »iBR30-20R2; 10, nffe

systenlcontaining rom1l het er oai ons _sel ecf ed om the group consisting
of NN O and S sabét mtamioéaedn hRtergcrelics rdRY2 sYSREM CREPRDINICED) H,

C(OR1Z C(O NR12R131NRE46HE) Bé%er%@b@%%ae@%@) B%%m QaeOyPBLEe CH (
=NR14 )" NR12R13 ( NHC ( =NR14 ) Sr0) 2R1

-S( O NR12R13~ S( 0)2NRE9R§35tm4S(fd“R19+ and %Riﬂseé) ?R’EEIOE@CME rif%each

occurrence, is |ndepggg@@ﬁlgugghgghggdquqh0§ -4 abkyl, C2_4 alkenyl, C2_4
al kynyl, 25 C3_6 cycloal kyl, aryl substituted with O- 5 R33; C3-10

carbocyclic residue substituted with 0-3 R33, and 5-10 nenbered
heterocycl&clgigglgységnfg@mtaining fron11 4 heteroatons selected fromthe

group 30 conS|st|ng of n mnth 0-3 R31 ( R13, at each
occur r isih aé%éﬁﬁngﬁ}yge Qﬁdj % alkyl, C2_4 alkenyl, and
C2_4 alkynyl; 35ar¥85substituted with 2,
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-g cycloalkyl substituted with -(Ci-3 alkyl)-2Z,
aryl substituted with - (Cj-3 alkyl)-2Z, and
5-6 membered heterocyclic ring system containing at
least one heterocatom selected from the group
20 consisting of N, O, and S, said heterocyclic ring
system substituted with -(Cy1-3 alkyl)-2Z;

Z is selected from H,

-CH (OH) RZ?,

25 -C(ethylenedioxy)RZ2,
-ORZ2,
-SR2,
_NR2R3,
-C(0)RZ2,

30 -C (O)NR2R3,
-NR3C(0)R2,
-C(0)OR2,
-0OC(O)RZ,
-CH (=NR4)NRZR3,

35 -NHC (=NR4)NR2R3,
-S(0)R2,
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WO 02/ 059127 PCT/USO 1/-4937-t alternatively, R12 and R13 join to forma 5-
or 6-nenbered ring optionally substituted wwth -O or -N(R14)-; R14, at
each occuwOen®8912¥ s i ndependently selected fromH 5 and CIPGI/E$WMP3I7T4R31, at
each occurrence, is independently selected fromH) OH) hal o, CF3, SO02R45,
NR4A6RA7, nmethyl, ethyl, and propyl; 10 R33, at each occurrence, is

i ndependent |y selSd&@e®&%$rom H, OH, halo, CN, NO2, CF3, S02R45, NR46RA47,
Cl 3 alkyl, C2_3 alke C2_3.al 5 cycl oal kyl, Cl1_3 hal oal kyl,
CL_3 hal oal kyl -6>§3-05 2@1{‘-553 155%%9‘15%%&?’%3 al kylthio-, CL 3 alkyl-Q(=O)-,
and C1_3 al kyl-C(=O NH; R41, at each occurrence, is independently selected
fromH CF3, halo, OH Q02H SO02R45, NRA6RA7, NOZ , CON,_ =0, 20 C2 8

al kenyl, C®“8 éFk?ﬁfP,OGEBIrgpﬁéxy}SCfE@eﬁépégpﬁﬁw eelechiad Lreibst i t ut ed
with 0-4 R43, amglicsubstituted with 0-3 R42, and 5-10 nmenbered heterocyclic
ring system contai nigg f%{)m %-4 het eroat ons sel ected fromthe group 25
-consi sting of N91€? ealkybstituted with 0-3 R44 R42, at each occurrence,
i's independentl y,sgl geked, fromH, CF3, halo, OH C02H, S02R45, SR45,
NRA6R4A7, OR48, 30 NO2, CN, CH(=NH)NH2, NHC(=NH)NH2, C2_6 al kenyl, C2_6

al kynyl, C1_4 aFReky?ikﬁﬁﬁﬂhaJoalkyl, C3_6 cycloal kyl, C1_4 al kyl
substituted with Qalafggm pryl substituted with 0-3 R44, and -186 WO

02/ 0S9127 PCT/ USG1%/°~ fgl 5-10 nenbered heterocyclic ring system
contaik®ng fronCi-¢ detlerapdtohs sel ected fromthe group consisting of N, O

and S substituted with 0-3 R44; ' 5 R43.is,63 6 cycloal kyl or aryl
substituted witA*d- sﬁE&Flﬁﬁiﬁdhﬁ”gﬁb K %Urrence, i s i ndependent!y

sel ected from Heihpd acarbddy NRASRATs i dle? Huls2i4dt ed GFBeh - ©F3R4T,Cdng 10

NO2, Cl1-4 al kyl, and Cl-4 al koxy; . ) L.
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.

’

R3, at each occurrence, is independently selected from
H, Ci-4 alkyl, Cy_4 alkenyl, Cy_4 alkynyl, and
20 Ci-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 Cj-4 alkyl;

R42 is H or Ci-g alkyl;
30 R4P is H;

alternatively, R%42 and R4P are taken together to form =0 or
=S;

35 RS is H or Ci-4 alkyl;

-128-



R45 is Cl-4 al kyl; R46, at each occurrence, is independently selected from
H 15 and Cl1-4 al kyl; R47, at each occurrence, is independently sel ected
fromH CYON28FHNYT, -C(=O NH(Cl-4 al kyl), -SQZ(Cl_q al kyl )PCHED2/4$35henyl )
, -C (=0 O (C1l-4 alkyl ) , -C (=0 ( Cl1-4 alkyl ) 20 and -C(=OH, and R48,
at each occurrence, is independently selected fromH, Cl-4 alkyl,

-(=O NH(C1-4 alkyl), -C(=0 (Cl-4 alkyl), -C(=0( Cl-4 alkyl), and
-C(=OH, 2§6p5gvhd§Q g/c[gelr 2\}, H or Cl-4 alkyl; and R6 is H or Cl-4 al kyl;
then RL is not CI1 12.7'A compound of Claim 11 wherein: 30 Rl is

sel ected from et hyI substltut ed with Z, propyl substituted with Z, butyl

substi t ut ed en bstit 1 2/ 089 27

but enyl susg' é&veﬁlyp %B a¥x§ ?‘gsuﬁgt ?%Eg V\p{aﬁhﬁﬁ §Zr 58% SUbEIS'lFI ut ed
with R2% butyl mltanchpédqmrtllmgl?bf Ecp:lmtpi@nyl substltut ed vvlth R2, and

but enyl substituted with R2; Z is selected fromH, ,- R2, 10 -OR2,
--SR2, -NR2R3, -C (O R2, -C(O) NR2R3, 15 NRSﬁ( % C(O)CRZ) -S(O R2,
-S(0) 2R2, - S( 0O 2NRZR3, and - -NR3S(0) 2R2; 20 PCT/ N 93p R2, at each
occurrence, is independently selected from phenylxgvrbstl t ut ed with 0-3 R42;
napht hyl substituted with 0-3 R42; cycl opropyl substatuted with 0-3 R41l; 25
cycl obut yl subs'gﬂih%l%%eigl_with 0-3 R41;

X is a bond, -CHz-, -0-, -S8-, -S(=0)-, -S(=0)3-,
-NR10-, -CHy3CHz-, -OCHz-, -SCHz-, -CH;0-, -CH3S-,
10 -CH3NR10-, -NRI1OCH;-, -NHC(=0)-, or -C(=O)NH-; and

n is 1 or 2;

R7 and R?, at each occurrence, are independently selected
15 from
H, halo, -CF3, -OCF3, -OH, -CN, -NO;, -NR46R47,
Ci_g alkyl, Cz-g alkenyl, Cy.g alkynyl, C;_4 haloalkyl,
Ci1-g alkoxy, (Ci-4 halocalkyl)oxy,
Ci_10 cycloalkyl substituted with 0-2 R33,
20 Ci-4 alkyl substituted with 0-2 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, 0, and S substituted with 0-3
R31.

’

OR12, gRr12, NR12R13, C(O)H, C(0)R12, C(0O)NRI2R13,
NR14C (0)R12, C(0O)OR12, oOC(O)R12, 0OC(0O)OR1Z,

30 CH(=NR14)NR12R13, NHC (=NR14)NR12R13, 5(0)R12, S(0)3R12,
S(O)NR12R13, 5(0),NR12R13, NR14S(0)R12, NR145(0);3R12,
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cycl opentyl substituted with 0-3 R41; cycl ohexyl substituted with 0-3 R41;
pyridyl substituted with 0-3 R41; indolyl substituted with 0-3 R41; 30

i ndol i nylwewpesdiguted with 0-3 R41l; benzi m dazol yl substi tPETEONHNT+0- 3
R41; benzotriazolyl substituted with 0-3 R41l; benzothienyl substituted with
0-3 R41; benzofuranyl substituted with 0-3 R41; 35 phthalimd-1-yl
substituted witNROZG(GRURLS,- NRS2C (PpOB2? 05HR S Mﬁ’ﬂﬁgﬂ #ng937- 4 i nden- 2-yl

substituted with 05 ot .3- di hydro- 1Hi nden-2-yl substituted with 0-3
R41l; indazolyl Qﬁgs‘ﬁ%@ vith 0-3 R41; tetrahydroquinolinyl substituted

with 0-3 R41; and 5 tetrahydro-isoquinolinyl substituted with 0-3 R41; RS,
at each ocggrrence, is ige endently selected fromH, nethyl, and ethyl; 10
Réa is H of Ct5458lR5FeIREEOFs H, alternatively, R4a and R4b are taken
togethey to form =Bald5 RSFis HDCR;,CLOH,alkN,; -RO2is H or Cl1_4 al kyl; 20

I ivel R Kk f i
e e BT kg oteiben Sy e dued Bagone

-ring of fornula and

25 nis 1; R7, R8, apd RAUuliaxeacitQGCHaleAtRy13bgyl, ndependent|y sel ected
fromH F, Cl, nethyl, ethyl, nmethoxy, -CF3) and -OCF3_; 30 R41l, at each
occurrence, is Cadepengdnelljtydelsubssd tutes Mith 0B R8P, OH, CF3, N02, CN,

=0 methyl, et h}fll_’,; %198)’1' ’su%lsttyi!tutneeé hv?f(é/h di—rﬁj I?ltlhoxy; -189
10 Cy_4 alkenyl substituted with 0-2 R11,
Cy-4 alkynyl substituted with 0-1 R11,
C3.109 carbocyclic residue substituted with 0-3 R33,

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

OR12, gRrR12, NRI2R13, C(O)H, C(0O)R2, C(O)NR12Rr13,

20 NR14C (0)R12, C(0)OR!2, OC(0O)R12, ocC(0)OR!Z,
CH(=NR14)NR12R13, NHC (=NR14)NR12R13, s5(0)R12, 5(0),R12,
S(0)NR12R13, S5(0),NR1I2R13, NR145(0)R12, NR145(0),R12,
NR12C (0)R15, NR12C(0)OR15, NR!25(0),R15, and
NR12C (O)NHR15;

25
R10 is selected from H,
Cy-4 alkyl substituted with 0-2 R10A,
Cy-4 alkenyl substituted with 0-2 R10A,
Cp-4 alkynyl substituted with 0-1 R10A, and
30 Ci1-4 alkoxy;

R10A is selected from
Ci1-4 alkoxy,

C3-¢ carbocyclic residue substituted with 0-3 R33,
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WO 02/ 0i 9127 PCT/ USO11. 4937-L R42, at each occurrence, is independently
selected fromH, F, Cl, Br, OH CF3, SO02R45, SR45, NR46R47, OR48, NO2, CN,
=0, et hywoO 00Me7 propyl, butyl, nmethoxy, and 5 ethoxy; REF/UHIMBThYI
ethyl, propyl, or butyl; R46, at each occurrence, is independently selected
from H 10 nethyl, et hyI propyl, and butyl; R47 at each occurrence, is

i ndependent |y th@OYédelbéﬁv-FMtﬁét W§ER étﬁyR n- ?)fii@pyl i -propyl, n-butyl,
i-butyl, -C(=0 ﬁH(s”EEmSl&ed Eét@%%%‘%;@&*ﬂ)ﬁ' }indSss §Q%£1”%Bhﬂahn1n§0§( ephyl),
-SOZ(phenyI) -C(=0 O(net hyl) ),

hyl
(=0 (ethyl), and - 9(— é))PIetR!IBa Qﬂ‘seﬁéﬂieSEEGr |f§ﬁE‘e Fsgirﬁélépendently

sel ected from 20 H, HBhBXlstlﬁéhME ND- pr, oYl Si;- BuBBY K ruteG=QkNH( meghyl ),

-C(=O NH(et hyl ), - ZO(methyI) ( O)O(ethyl) -C(=0) (et hyl),

-C(=0) (et hyl }, and CR =0) H 25 13. A conpound of Claim1ll wherein: Rl is

selected from-(CH2) 3C(=0) (4-fl uoro-phenyl), -(CH2)3C(=0) (4-brono-phenyl),
-(CH2) 3C(=O) (4- net hyl - phenyl ), -(CH2)3C(=0) (4-nmet hoxy-phenyl),

_(CH2) 3C( =R) 413 Heler e ok Bheny! ) phenyl ),

E%i gg( 8;%2 A7 Lot - o L“@“f’e“‘*f C2) 3¢ =0) (ph
I Met hoX en en
- (CH2) 3C( =0) ( 4- Emmrﬂﬁwey 2»-8 3/11 vyl Wéz}z;/@t ey 1 P y 1)1aloalkyl

(CH2)13( =O) ( 3- et hy % Qéfk butyI phenyl)
(CHZ)?S(( =0 (3, 4- dlf{:hi] %&%’yl) é%%B dg{Z met hoxy- 5-f | uor o- phenyl ),
- (CH2) 3C( =0) (@3 f ou@raarbbamamchwemdqecrszbwma)t(e@mwm 0-3 R33,
(CHz)3C( O)(4pr|dyI2) (CH2) 3C( é;pépé dyl),
- ( CH2) 3CH( OH) ( 42FY {oFBE 5%5%5? éath( ) OH) (4- pyridyl),
E CHZ; BCI(-I( Of_ll) (25 31dlh m&hbl ex¥d phéﬂﬁfbfyciw2¥?ﬁé3s§rbU@ﬁ\OcBheayhing from
-(CH2) 3S(4-f1l uoro-phen - (CH2) 3S( =0 uQro-p
- (CH2) 3S0z( 3- f | uor o- ﬁﬁéné?f?£9?@@?3%6%%%?%8%‘“ Eﬁ 9%bup
- (CH2130( 4- f | uor o- pheagklstigGEHIY 3D( phenghdl, S- 6GbRERO(Bedywiiditl P-320
-(CH2) 30( 4- pyridyl), _s{CH2) 30( 2- NH2- phenyl ), -(CH2) 30(2- NHZ- 5- F- phenyl ),
- (CH2) 30( 2- NH2- 4- F- p’ﬁerryl) - (CH2) 30( 2- NH2- 3- F- phenyl ),
OR12, sr12, NR12R13, C(O)H, C(0)R12, C(O)NR12R13,
NR14C (0)R12, C(0O)OR12, OC(O)R12, oC(0)OR1Z,
20 CH(=NR14)NR12R13, NHC(=NR4)NR12R13, 5(0)R12, S5(0)3R12,
S(0)NR12R13, 5(0),NRI12R13, NR145(0)R12, NR14S5(0),R12,
NR12C (0)R15, NR12C(0)OR15, NR125(0)3R15, and

NR12¢C (O)NHR15;

25 R12, at each occurrence, is independently selected from
C1-4 alkyl substituted with 0-1 R12a,
Cy_4 alkenyl substituted with 0-1 R12a,
Cy-4 alkynyl substituted with 0-1 R12a,
C3.g cycloalkyl substituted with 0-3 R33,
30 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 heterocatoms selected from the group
consisting of N, O, and S substituted with 0-3
35 R31;
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- (CH2) 30( 2- NH2- 4- C1- phenyl ), -(CH2)30(2-NH2-4-OH phenyl),

-(CH2) 30( 2- NH2- 4- Br - phenyl ), - (CH2) 30(2- NHC(=0) Me- 4- F- phenyl ),
- (CH2) 30(vonpiegat@y Me- phenyl }, 30 - ( CH2) 3NH( 4-f 1 uor o- phenyIPCT/US01/49374
- (CH2) 3N( et hyl ) (4-fl uoro- phenyl ), -(CH2)3C02(ethyl),
- (CHz) 3C(=0) N( et hyl ) (et hoxy), -(CH2)3C(=0 NH(4-fl uoro-phenyl), PCT/USO
1/.t937-4 -191 WD 02/ 059127 - (CH2) 2NHC(=0O) ( phenyl),

CH2) 2NMVe 4 70 € n

() N0 (BTt SRR T oG LU BaRpieaEg plecses Lron,

- (CH2) 2NMeC( =0) phem/tloﬁ@lqsmertynlt)ed Wi 02HHBE2O) (2, 4- di f | uor o- phenyl ),

CH2} 2Nve O (2,
2 (Geya(1- ot hy a5t RIS e qis RS SER R i o 00 RT3 e
E%gg § iHPinEI ?—g@mﬂe?ib)e'redf ﬁél)e&(obbkclm &Mwsmm@ion:t-a%ﬂn)ingllafrfm 3,
enzot,r , riazo
- (CH2) 2(1H1, 2, 3- benéotr?%%% -2- Se(lgg%%y?z?% ?th d%% 2H) - qui nol |>lnyl ),
-(GHR2) 2¢(=0) (4-f | uor copisdling m N( CRz) 286-0) NH(E&tflltwre@l phidgdy [0)-3
-CH2CH2( 3-i ndol yl), < 6H2CH2( 1- pht hal i m dyl),
- (CH2) 4C(=0O) N( et hyl )R mét hoxy), -(CH2)4C02(ethyl), 25 -(CH2)4C(=0) (phenyl),
-(CH2) 4(cycl ohexyl ), -(CH2)3CH(phenyl)2, -CH2CH2CH=C( phenyl ) 2,

- CH2 e
BB e TRy ent O T SR ALNAER: B Ao, on
- (CH2) 3C(=0) ( 2- NH2- pEeny|31kyl CHYBG( 20keryAlH2 aBdF- p‘laenyal)kyracn USOll~937~
-192 WO 021059127 -(CH2) 3C( =0) ( 2- NH2- 4- F- phenyl ),
- (CH2) 3C(=0) ( 2- NH2- 3- F- phenyl ), -(CH2)3C(=0) (2- NH2- 4- C1- phenyl ),

- (CH2) 3C( =0 t2rNHRi4eD, pREAYARG B3 (FaHA) I xR -INHP- 4o1Br6 -phanitydned

CH) 3( 7 F 11 FABHL BPEAORITY CRRBFSEATCR TAtnazoPes iAo

-(

-(CHZ)

-(CH2)1I¥ & Br-1H i ndazol - 3- yI) - (CH2) 3C( =0 (2- NHMVe- phenyl ),

-(CH2) 3(1-b t hi 1H.i.nd

- (CH2 §3E5 Eigzﬁgf‘ﬁlﬁgpe |§‘ 1 %lz%mz)‘“é*t"é‘ F“"lztn qb%‘%y%%“ﬁ‘i%’ Rl - 1-y1),
-(CHz) 3(5- F- 2, 3edmbyded- tH ifodol al9y| pr 10CHR2NBegel bicyeddic- 3-yl ),
-(CH2) 3(5-F-1H 2 l; 0

-Ecm% BE o por hggakngxh}&fégg %‘?g%eﬁ %?Lnlt%qglng ¥rbm 423

-(CH2) 3(6- F- 1H-hﬁaazoat3m§|FeleGGHQ)SGPEOFbE-NHQ@@N@D@SES@h@gybﬁ N,

- ( )

CHz ) A =0 (2- BHCLREQ) ¥e- gnExRRANKLY A 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 Cp-4 alkyl;

at each occurrence, is independently selected from
H, Ci1-4 alkyl, Ca_.4 alkenyl, and C3-4 alkynyl;
30
at each occurrence, is independently selected from
H, OH, halo, CN, NO;, CF3, SO,R%45, NR%46R47, -C(=0)H,
Ci-4 alkyl, Cy_4 alkenyl, Ca-4 alkynyl, Ci-4 haloalkyl,
Ci1-3 haloalkyl-oxy-, and Cj-3 alkyloxy-;
35

R31, at each occurrence, is independently selected from
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- (CH2) 3C(=0) (2- NHC( =O) Me- phenyl ), -(CHz) 3C(=0) ( 2- NHCO2Et - 4- F- phenyl ),

- (CH2) 3C( =0 (2- NHC( =O) NHEt - 4- F- phenyl ), - (CHz) 3C(=0) ( 2- NHCHO- 4- F- phenyl ),
- (CH2) 3C(wO)0eAs0RE 4- F- phenyl )) 30 - (CH2) 3C(=0) (2- MeS- 4- F- pemy$0)1/49374
- (CH2) 3C(=0) ( 2- NHSO2Me- 4- F- phenyl ), - (CH2 ) 2C (Me) CO2Me,
- (CH2) 2C( Me) CH( OH) (4- F- phenyl ) 2~ - (CH2) 2C( Me) CH( OH) ( 4- C1- phenyl ) 2,
PCT/ USQOL/ -t 937 H19®H, WB1@2/ 0F327SOg ) DR ®¢ =8n@ACE- phashgt) ;,

- (CH2) 2C( Me) C(=0) ( 2- Me0- 4- F- phenyl) -(CH2) 2C( Me) C(=O) ( 3- Me- 4- F- phenyl ),

- (CH2) 2C( Me) C(=0O) ( 2- Me- phenyl ), -(CH2) 2C(Me) C(=O) phenyl, O _~N1 / N~ O
10 ON F @3RN, 4a€)eaehhbbbuﬁkenaad PETLWIEbENABRELF Me16cENAOENoand Réda i s

H, R4b is H 15 aI %%B\égL?N X 2buE§R4b§§21§4§ a%&qskgget h& (50 form =0;

‘R5 is H, rrethyl
5 phenyl Ci1-g alkyl, Co_g alkenyl, Cp.g alkynyl,

. C3-g cycloalkyl, Ci-4 haloalkyl, Ci-4 haloalkyl-oxy-,
Ci1-4 alkyloxy-, Cj;-4 alkylthio-, Ci-4 alkyl-C(=0)-
Ci-4 alkyl-C(=0O)NH-, C3-4 alkyl-0OC(=0)-,
C1-4 alkyl-C(=0)0-, C3-g cycloalkyl-oxy-,
10 C3.g cycloalkylmethyl-oxy-;
C1-5 alkyl substituted with OH, methoxy, ethoxy,
propoxy, butoxy, -SOR%5, -NR46R47, NR46R47C(=0)-, or
(C1-4 alkyl)CO3-; and
Cz-6 alkenyl substituted with OH, methoxy, ethoxy,
15 propoxy, butoxy, -SO;R45, -NR46R47, NR46R47C(=0)-, or
(C1-4 alkyl)CO3-;

R4l, at each occurrence, is independently selected from
H, CF3, halo, OH, COzH, SO3R45, NR46R47, NO,, CN, =0;
20 Cp-g alkenyl, Cy_g alkynyl, Cj;.4 alkoxy, Ci-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 hetercatoms 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, CO3H, SO;R45, SOR45, SR45, NR463SO,R4S5,
30 NR46COR45, NR46R47, NO,, CN, CH(=NH)NH3,
NHC (=NH) NH,,
Cy-¢ alkenyl, Cz.g alkynyl, Cji-4 alkoxy, Cj-4 haloalkyl,
C3-g cycloalkyl,
Ci-4 alkyl substituted with 0-1 R43,
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R6 is H nethyl, ethyl, propyl, or butyl; alternatively, RS and R6 are
taken together to forma fused heterocyclic ring of formula: ~"~N~: n
wherei n: WO OXOFH27CH2-, -O, or -S-; and -194 WO 02/ 059 IFM/US01/49374
PCT/ USOL/.1937-4 n is 1; R7, R8, and R9, at each occurrence, are

i ndependently sel ected from 5 hydrogen, fluoro, chloro, brono, cyano,
methyl, ethyl, propylsubssdsrged witht -3 RPButghd nitro, trifl uoronet hyl,

met hoxy, et hoxy i1 $0 lefd h O -
met hyl O( =0) - e%‘:’m}?’cg'r gpered g“e't &L %E-f,ﬂ:. %%Po%?% w’"qé%ﬂwibm 5?%3
i sobutyl O(=0) -, sechdty @@£@)mat1°é\5tt§lﬁ Omp%wy

net hyl C(=0) N+, et hyl6hz@shhing, oFf”prbC( -asi-))lesL ,sub‘étlﬁweraom@(rr@)ﬁ
‘n-butyl C(=O) NH-, i sobLJtyI ( 0) NH- secbutyl C(=O N+, tertbutyl C(=0) NH,
phenyl & =0 NH, net h{d i no-, et hyI am no-, propylam no-, isopropylam no(
n-butyl am no-, isobutylam no-, secbutylamno-, 20 tert butyI am no-,

phenyl anm no provi ded t hat tvvo of substltuents R7, Re, and R9, are

i ndependenﬁrl?/ 38| Cotee§YCAOmlkydr 6FeRryil §OPs L iNteCowitthofo3 &Mno, net hyl ,
ethyl, propyl, isopropyl, butyl, 25 t-butyl, nitro, trifluoronethyl,

met hoxy, et hoxy, I SOpr opoxy, and trifluoronmethoxy. 14. A pharnmaceuti cal
conposi ti oR4‘tonpt i sach acpharenceut isaihgependpnbbyesedected &ndmaH,
therapgutically ef fecti 4§1Qp1mt f.. a Loppeund-~acco g ta.one of

d ai ns pﬁ&lj h%q‘ gﬁl 1(ﬁ?{8 9, Cd) S% Eg pha(r:%%lcetﬁy%al I§ Accept abl e
sal t ther eof 15102A pbagrm]dmﬂtl cze:id cmrmoailkoﬂy conprising a 35

phar maceutically acceptable carrier and a therapeutically effective anount
of a conmpound according to one of Clains -195 WO 02/ 059127 PCT/ USO
1/937-4 11gr412,i@rc.l3, aQkyd ;pharmaceutical ly acceptable salt thereof.

15 R4%6, at each occurrence, is independently selected from H

and C;-4 alkyl; and

R47, at each occurrence, is independently selected from H,
C1-4 alkyl, -C{(=0)NH(Cj1-4 alkyl), -S02{(C1-4 alkyl),
20 -C(=0)0(C1-4 alkyl), -C(=0)( Cq1-4 alkyl), and -C(=0)H;

provided when R> is H or Ci-4 alkyl; and R® is H or Cj—4

alkyl; then at least one of R7, R® and RY must be either 1)

an aryl group substituted with 1-5 R33; 2) an arylmethyl-
25 group substituted with 1-5 R33; or 3) -NR!2R13 wherein R12

is an aryl group substituted with 1-5 R33,

2. A compound of Claim 1 of formula (I), wherein:

30 Rl is selected from
H,
C(=0)RZ2,
C(=0)ORZ?,
Ci-g alkyl,

35 Cy_g alkenyl,

-134-



16. A nethod for treating a human suffering froma 5 disorder associ ated

w th 5HT2C receptor nodul ati on conprising admnistering to a patient in
need t herwofo2/astiler apeutically effective anount of a conpd@éTdUNEEMTdi ng to
one of Clainms 1, 2, 3, 4, 5 6, 7, 8 9, or 10, or a pharmaceutically
acceptabl e salt thereof. 10 17. A nethod of Claim116 for treating a human
suffering from aCarsrHeM¥ssoci ated with 5HT2C receptor nodul ati on wherein
the conpound is @,5HEZE13@amkat,. 15 18. A nethod for treating a human
suffering froma disofder asSociated with 5HT2A receptor nodul ation

conpri si ng adm nCsteraXigyl csubsgtat twered i witleed-2 R% eof a therapeutical ly
effective anount of a o und .accordi ng to .one of ainms 11, 12, or 13, or
-a phar naceut i cal F?‘Q@ﬁ@gg’gt agdikésgeﬁ‘{t‘?%é’fje'i}'f. _?Q.R% met hod of Claim 18 for

treating a humancgy{ fering f rama g pasderi @ssecs aged W th SHT2A receptor
nmodul at1 on wherein the corpound is a 5HT2A antagonist. 25 20. A nethod for
Ytreating obesityacgipsubshgtatednwitar 0rg RE, aapdtient in need thereof a
therapeutically effegct] rdi . f..Cains
12 a 405, Y of -G kg AE R O TIT NG, 688 Donk R IR Bt B0
thereof. 21. A nethodefhst pneahiengroaitioropsielenitedc dmem $ihey gadmioni st eri ng
to a patient in need.tpereefing befareut hoal ky &hhectare Mt O3y
conmpound according to 35 one of Clains 11, 12, or 13, or a pharmaceufically
accept®bl e salt ther sybtemlggbstiougefosdth7 0PETRASO 11 - 193p 22. A net hod
for treating depression conprising admnistering to a patient in need
thereof a therapeutically effective anount of a conpound according to one
of Clains R, ap eachligecurrenphar racéndepahtignsliceepesbed £apm t her eof .
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R46, at each occurrence, is independently selected from H

and Cq1-4 alkyl; and

R47, at each occurrence, is independently selected from H,
C1-4 alkyl, -C(=0)NH(C1-4 alkyl), -SO3(Ci-4 alkyl),
30 -C(=0)0(C1-4 alkyl), -C(=0)( Ci-4 alkyl), and -C(=0)H;

provided at least one of R’ or R® 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
35 aryl group substituted with 1-5 R33.
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20
R8 is selected from
H, F, Cl, -CH3, -OCH3, -CF3, -OCF3, -CN, -NO;, NR12Rr13,
R11;
methyl substituted with R1l; and
25 phenyl substituted with 0-2 R33;

R? is selected from
H, F, Cl, -CH3, -OCH3, -CF3, ~-OCF3, -CN, and -NO3;

30 Rl is selected from
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;
35 2-(HC(=0)) -phenyl- substituted with R33;
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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;
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;
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;
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;
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;
4- (i-butoxy)-phenyl- substituted with R33;
4- (H3CCH2CH,C (=0) ) -phenyl- substituted with R33;
4- ( (H3C)2CHC(=0) ) -phenyl- substituted with R33;
4~ (H3CCH,C (=0) ) -phenyl- substituted with R33;
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phenyl- substituted with 0-5 fluoro;
naphthyl- substituted with 0-3 R33;
2- (H3CCH2C (=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- (H3CCH2CH(OH) ) -phenyl- substituted with R33;
2- (HOCH;) -phenyl- substituted with R33;
2- (HOCH,CHy) -phenyl- substituted with R33;
20 2- (H3COCH;) ~phenyl- substituted with R33;
2- (H3COCH,CH3 ) -phenyl- substituted with R33;
2~ (H3CCH(OMe) ) -phenyl- substituted with R33;
2- (H3COC (=0) ) -phenyl- substituted with R33;
- (HOCH2CH=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;
2- (F3C) -phenyl- substituted with R33;
30 2- (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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4- (H3CO) -phenyl- substituted with R33;

4- (ethoxy) -phenyl- substituted with R33;
4- (i-propoxy) -phenyl- substituted with R33;
substituted with R33;

substituted with R33;

4-(i-butoxy)-phenyl-
4- (H3CCH,CH,C (=0) ) -phenyl -
4-( (H3C),CHC(=0)) -phenyl- substituted with R33;
4- (H3CCH,C (=0) ) -phenyl- substituted with R33;
4- (H3CC (=0)) -phenyl- substituted with R33;
4- (H3CCHyCH2CH(OH) ) -phenyl- substituted with R33;
4-( (H3C),CHCH(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;

substituted with R33; and

substituted with R33;

4- (cyclobutyloxy) ~phenyl-
4- (cyclopentyloxy) -phenyl-
methyl,

is H, or ethyl;

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

ring selected from pyrrolyl, pyrrolidinyl, imidazolyl,
piperidinyl, piperizinyl, methylpiperizinyl, and

morpholinyl;

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
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R33, at each occurrence, is independently selected from
H, F, Cl, -CH3, -OCH;, -CF3, -OCF3, -CN, and -NO,.

provided at least one of R7 or R® must be either 1) an aryl
group substituted with 1-5 R33; 2) an arylmethyl- group
substituted with 1-5 R33; or 3) -NR2R13 wherein R? is an

aryl group substituted with 1-5 R33.
4. A compound of Claim 2 of Formula (I) wherein:

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,
4-methylpentyl, 2-fluoroethyl, 2,2-difluorcethyl,
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,
cyclopentyl, cyclohexyl, cyclopropylmethyl,
cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl,
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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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3,4
3,4
3,4

2,4,
2,4,
2,4,

-dichlorophenyl, 3,4-difluorophenyl,
-dimethylphenyl, 3,4-ditrifluoromethylphenyl,
-dimethoxyphenyl, 3,4-ditrifluoromethoxyphenyl,

6-trichlorophenyl, 2,4,6-trifluorophenyl,
6-trimethylphenyl, 2,4,6-tritrifluoromethylphenyl,
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,

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

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

2,4,

4-ac

S-trimethyl-phenyl, 2-methyl-4-chloro-phenyl,

etylphenyl, 3-acetamidophenyl, 2-naphthyl;

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-
2-Cl-
-diMeO-6-F-phenyl, 2-CF3-6-F-phenyl,

2,4
2-Me
2,3,

3-Me-phenyl, 2-Me-4-EtO-phenyl, 2-Me-4-F-phenyl,
6-F-phenyl, 2-Cl-4-(CHF;)0-phenyl,

S-phenyl, 2,6-diCl-4-MeO-phenyl,
4-triF-phenyl, 2,6-diF-4-Cl-phenyl,
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S#10% ! & () -fy- Mdﬁ(nﬁ)-@m&%e&ﬁ, H3CCH2C( 0) -4-MeO-phenyl,

2-CH3C0O,CH2CH;-4-MeO-phenyl,
(Z)-2-HOCHyCH=CH-4-MeO-pheny1l,

15 (E) ~2-HOCH,CH=CH-4-MeOQO-phenyl,
(Z) -2-CH3C0O,CH=CH-4-MeO-phenyl,
(E) -2-CH3C0O,CH=CH-4-MeO-phenyl,
2-CH30CH2CHy-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-HOCH;-phenvl, 3-MeOCHz-phenyl,
3-MejNCHy-phenyl, 3-CN-4-F-phenyl,

30 2-Me-4-HyNCO-phenyl, 2-Me-4-MeOC (=0)-phenyl,
3-HyNCO-4-F-phenyl, 2-Me;NCH;-4-MeO-phenyl-,
2-Me-4-CH3C(=0) -phenyl,

phenyl-NH-, (l-naphthyl)-NH-,
35 (2-naphthyl)-NH-, (2~[1,1’-biphenyl]})-NH-,

-146-



n| [: NA410! 10
,1"10% & () -
10% '
#9:' 10% ' & (
39M 109&& ()

3- "10%'"

#H&' 10% &} &'
3(- #10% #& (
L’ CH109& () -
109&&' (% CF5@
w. 110% " & ()
*& Y 10988 ()

1" 1098 () -

1" 1098 () -
% "10% #l & ()-4 levU410!
& (WO 03advi20% '

3 V,/"10%#c& ()-

9:' 10%28&z& ()- 3Y

& ()-

1" 1098 () -

10%"' & ()- 3Y

& ()-10@@o@@o@@ 3; - Lov@ @ () - y'PGmthpmmo;
| 1109 ()-2z3 31! 10%& ()-23 31"10% & ()-Y 3 |"10%’

3N 1006€ () - Y

tL U101 [+ "10%$& ()-3 3$#1090 & ( 3 d: " $#10% "' & ()-3
$#10%+#& ())(33 hlti[ Il\io%l@e(fgyllﬁh%/%% Qé(()§ 1b1>qf§€£ﬂ¥111 Y
)1204 (ﬂkﬁi &Hﬁgigzgygﬁﬁﬁe )%?12%2)% g) 3| 18 /&21?;%; 3&' ()-
>7 0 U5 & VR&' -
P%@wﬂ&“%“}*u 3B H&&l"‘g{j’ “3U410! 3 (- #10% && () -
) B NH - 23(2&c1\il{&8er{91>41&10-/ﬁ&'() f
sv 0 u410| 3&D 10% " %W&x 10! &I &I 10! & 3 zF910% & & () g3 38
&)?éze(l)yf 'F\“’('#l PPAY-HIt 3 31110% ' & ()-
(Z_p% 18 mHB Of3LQ%- ;&léﬂ 13 RHO% | & () -
(%vzp 10! | #:” 1ocy% -3 5 Fek0%B& ()-33 th#: 10%,
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10

15

20

25

30

35

(3-OMe-phenyl) -NH-,
(3-OCF3-phenyl) -NH-,
(4-F-phenyl) -NH-,
(4-CF3-phenyl) -NH-,
(4-OMe-phenyl) -NH-,
(4-0OCF3-phenyl) -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)-NH-,

(2,5-diCH3~phenyl) -NH-

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

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

(2-F-3-CH3-phenyl)-NH-,
(2-F-5-CH3-phenyl) -NH-,
(2-F-3-CF3-phenyl)-NH-,
(2-F-5-CF3-phenyl}-NH-,
(2-F-3-0OMe-phenyl) -NH-,

(3—CN—phenyl)—NH-,
(3-SMe-phenyl) -NH-,
{4-Cl-phenyl) -NH-,
(4-CH3-phenyl) -NH-,
(4-CN-phenyl) -NH-,
(4-SMe-phenyl) -NH-,

{(2,4-diCl-phenyl) -NH-,
{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-,
(2,6-diCH3-phenyl) -NH-,
(3,5-diCH3-phenyl) -NH-,
(2,4-diCF3-phenyl) ~-NH-,
(2,6-diCF3-phenyl) -NH-,
(3,5-diCF3-phenyl) -NH-,
{2,4-diOMe-phenyl) -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-CH3~-phenyl) -NH-,
(2-F-6-CH3-phenyl) -NH-,
(2-F-4-CF3-phenyl) -NH-,
(2-F-6-CF3-phenyl) -NH-,
(2-F-4-0OMe-phenyl) -NH-,

-147-



P & ()-3 ! 1098& ()-Z s!10% & ()-Z Msi {m Q01 N& 109%F&& ()- 10WW 10W W
TOWW ! #: ' 109N W & ()-3 } 1#: ' 109KLIX& ()-3 5 | #: ' 10%, ' p& () -3

| #: ' 1091002089127 R [ Q01 N d° S#1099&’ () - W SO S#1098&' () - PCHISHOEST) -
FLONE@ ()- 38" 109%&& ()- 0&"10% 7#. & ()- f|[:_Q0L N 3)1"109%&& () - SW
+1$10% & & ()-S 3, #109R& ()- 31's! 109%&& ()- L"10%R& () -

31 9109&&’ () - f {2-F €910Me Irlema by®MH{ ) - (2 3Bga o0Mer pyxenm) tNBXFEXE () - &

3f01- 109&&' ()- & 37109%8& ()- 3Y- 109&& ()-SAAVUAL | 109%& ()-m 3Y10%' & ()-
3F 910% ' & () - 3910% & ()-10810810& 3 109 () - g VUL y#109%& () -
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0-) (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-C1-3-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-CH3-phenyl)-NH-,
(2-CH3-5-CF3-phenyl) -NH-, (2-CF3-6-CH3z-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-CHj-phenyl)-NH-,

35 (2~-OMe-5-CH3z-phenyl) -NH-, (2-OMe-6-CH3-phenyl)-NH-,
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10
R2, at each occurrence, is independently selected from
F, Cl, CHyF, CHF,;, CF3,
C1-4 alkyl,
Cy_4 alkenyl,
15 Cy-4 alkynyl,
C3-¢ cycloalkyl,
phenyl substituted with 0-5 R42;
C3-1p carbocyclic residue substituted with 0-3 R4l, 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;
R42 is H or Cji-4 alkyl;
25
R4P is H;
alternatively, R42 and R%P 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;, -NR#%6R47,
Ci-g alkyl, Cy.g alkenyl, Cy-g alkynyl, C;-4 haloalkyl,
35 Ci-g alkoxy, (Ci-4 haloalkyl)oxy,
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"H#10%&R%
Cy-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
1-4 heteroatoms selected from the group

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

OR12, gr12, NR12R13, C(0)H, C(0)R2, C(0)NR12R13,
NR4c (0)R12, C(0)OR12, OC(0Q)R12, OC(O)OR1Z,
CH (=NR14)NR12R13, NHC (=NR14)NR12R13, S5(0)R12, S5(0),R12,
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0, ! - 0, 0, !
310%&& () Ol/é&&se(.’eected Po{n&S& O-fY

H, halo, -CF3, -CN, -NOj,
10 Ci-g alkyl, Cy_g alkenyl, Cy_g alkynyl, Ci-4 haloalkyl,
Ci-g alkoxy, C3-19 cycloalkyl,
C3_1p carbocyclic residue substituted with 0-3 R33,
aryl substituted with 0-5 R33,
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.

ORrR12, grl12, nNr12R13, C(0O)H, C(O)R12, C(0O)NR12R13,

20 NR14C(0)R12, C(O)OR12, OC(0O)R2, OC(0)OR1Z,
CH(=NR14)NR12R13, NHC(=NR14)NRI12R13, 5(0)R12, S(0);R12,
S(O)NR12R13, 5(0),NR12R13, NR!45(0)R12, NR145(0),R12,
NR12Cc(0)R15, NR12C(0)OR15, NR125(0)zR15, and
NR12C (O)NHR15;

25
R12, at each occurrence, is independently selected from
Ci-4 alkyl substituted with 0-1 Rl2a,
Cy.4 alkenyl substituted with 0-1 R12a,
Cz-4 alkynyl substituted with 0-1 Rl2a,
30 C3-g cycloalkyl substituted with 0-3 R33,

aryl substituted with 0-5 R33;
C3-190 carbocyclic residue substituted with 0-3 R33, and

5-10 membered heterocyclic ring system containing from
1-4 heteroatoms selected from the group
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3 1? &{erLLleellg &M and Ry§:301n(go)for£5a 5- ég élmembered

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
20 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

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 R15, at each occurrence, is independently selected from
H, Cj-4 alkyl, Cy_4 alkenyl, and Cj_4 alkynyl;

R16, at each occurrence, is independently selected from
H, OH, halo, CN, NO,, CF3, SO3R%5, NR46R47, -C(=0)H,
35 C1-4 alkyl, Cp.4 alkenyl, Cy_4 alkynyl, Ci-4 haloalkyl,
C1-3 haloalkyl-oxy-, and Cj_-3 alkyloxy-:
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10

15

20

25

30

Cy-4 alkyl substituted with 0-1 RA43,

aryl substituted with 0-3 R44, 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
R44.

4

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, SOzR45, -CF3, -OCF3, -CN,
NOs;, C1-4 alkyl, and Ci1-4 alkoxy;
R45 is C3-4 alkyl;
R46, at each occurrence, is independently selected from H
and Ci-4 alkyl; and
R47, at each occurrence, is independently selected from H
and C3-4 alkyl.
6. A compound of Claim 5 of formula (I-b)
R
R? N’
. £/\
7 R4a
R N Réb
x )
(I-b)
wherein:
X is -CHz-, =-0-, -S-, -CHCHz-, -OCHz-, -SCH3-, -CH0-,

or -CHyS-;

Rl is selected from

H,
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Cy_a alkynyl substltuted with 0-2 R2;

10

R2, at each occurrence, is independently selected from

Ci-4 alkyl,
Cy-4 alkenyl,
Cy-4 alkynyl,

15 C3-¢ cycloalkyl,
phenyl substituted with 0-5 R42;
C3-.10 carbocyclic residue substituted with 0-3 R41, and

5-10 membered heterocyclic ring system containing from
1-4 heteroatoms 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%2 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;, -NR46Rr47,
Ci1-¢ alkyl, Cy-g alkenyl, Cz.¢ alkynyl, Ci-¢ haloalkyl,
Ci-6 alkoxy, (Ci-4 haloalkyl)oxy,
35 C3-10 cycloalkyl substituted with 0-2 R33,
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OR12, grl12, NRI2R13, C(0)H, C(0O)R12, C(O)NR12R13,
10 NR14C(0O)R12, C(O)OR2, OC(0)R12, 0OC(0)OR1Z,
CH (=NR14)NR12R13, NHC(=NR14)NR12R13, S(0O)R1Z,
S(0),R12, S(O)NR12R13, 5(0),NR12R13, NR145(0)R12,

and NR14S(0),R12;

15 R8 is selected from
H, halo, -CF3, -OCF3, -OH, -CN, -NO2,
Ci-¢ alkyl, Ca.g alkenyl, Cz-5 alkynyl, Ci_¢ haloalkyl,
C1-¢ alkoxy, (Ci-4 haloalkyl)oxy,
C3-10 cycloalkyl substituted with 0-2 R33,
20 C1-4 alkyl substituted with 0-2 R11,
Cy-4 alkenyl substituted with 0-2 R1,
Cy_4 alkynyl substituted with 0-1 R11,
C3-10 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.

I3

30 OR12, gR12, NR12R13, C(O)H, C(O)R12, C(O)NR12R13,
NR14C(0)R12, C(O)OR12, OC(0O)R12, OC(0O)OR1Z,
CH(=NR14)NR12R13, NHC(=NR14)NR12R13, S(O)Rlzl S(O)gRlz,
S(O)NR12R13, s5(0),NR12R13, NR!45(0)R12, NR145(0),R12,
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#1096! & () -4 @ " 8&10%cH &RE4) 1@111%3 _mnqmngmlos(o@R@lo% L& () -
CH10% & () - 4 #10%&() 4 100 & 411#10% A e
@ #10% H : & () - 4MNOFj(DARY? 2§ 0986400 pNREBR'3, NR14S(0)R1Z,
and NR14S(O)2R12,
20
R12, at each occurrence, is independently selected from

Ci-4 alkyl substituted with 0-1 R12a,

Cy-4 alkenyl substituted with 0-1 R1l2a,

Cy-4 alkynyl substituted with 0-1 R12a,

25 C3-¢ cycloalkyl substituted with 0-3 R33,

aryl substituted with 0-5 R33;

Ci_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;

R12a, at each occurrence, is independently selected from
phenyl substituted with 0-5 R33;
35 C3-10 carbocyclic residue substituted with 0-3 R33, and
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@L0%ESR ()- BDL0%ERE () - 10&10&10& @ 10%& ()- @(M 10%&& O-"11: vU410 @

@oveas (PR 10RE @dTe (1 To 1t o ¥ (3 oM e () F
10

ring optionally substituted with -0- or -N(R!4)-;

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
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 RI16;
20
R14, 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, Cj-4 alkenyl, and Cj-4 alkynyl;

R16, at each occurrence, is independently selected from
H, OH, F, Cl, CN, NOj, CF3, SO3R45, NR46R47, -C(=0)H,
methyl, ethyl, methoxy, ethoxy, trifiuoromethyl, and

30 trifluoromethoxy;

R31, at each occurrence, is independently selected from

H, OH, halo, CF3, SO;R%4>, NR46R47, and Ci.4 alkyl;

35 R33, at each occurrence, is independently selected from
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" &igg?e&&'&(p[%ﬂl?w : %6‘(1) oYy 83002%‘3 502 95&/@%& 70@%&%%&&' ()-
iR )L BN G cmpivets Onsn, Sl
& () Ca.g cycloalkyl, Ci-4 aloalkyl Ci-4 haloalkyl-oxy-,
Ci-4 alkyloxy-, Ci-4 alkylthio-, Ci-4 alkyl-C(=0)-
5 C1-4 alkyl-C(=0)NH-, Ci-4 alkyl-0OC(=0)-,
C1-4 alkyl-C(=0)0-, C3-g cycloalkyl-oxy-,
Ci-g cycloalkylmethyl-oxy-;
Ci-g alkyl substituted with OH, methoxy, ethoxy,
propoxy, butoxy, -SO;R45, -NR46R47, NR46R47C(=0)-, or
10 (C1-4 alkyl)COy-; and
Ca-¢ alkenyl substituted with OH, methoxy, ethoxy,
propoxy, butoxy, -SO3R45, -NR46R47, NR46R47C(=0)-, or
{C1-4 alkyl)COy-;

15 R41l, at each occurrence, is independently selected from
H, CF3, halo, OH, COsH, SO3R%45, NR46R47, NO,, CN,
Co-g alkenyl, Cs_g alkynyl, Ci-4 alkoxy, Ci-4 haloalkyl
C1-4 alkyl substituted with 0-1 R43,
aryl substituted with 0-3 R%2, 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 R%2, at each occurrence, is independently selected from
H, CF3, halo, OH, COzH, SOR45, NR46R47, NO;, CN,
CH(=NH)NH,, NHC(=NH)NH3,
Co-.¢ alkenyl, Ciy_¢ alkynyl, Ci-4 alkoxy, Ci-4 haloalkyl,
C3_¢ cycloalkyl,
30 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
consisting of N, O, and S substituted with 0-3
35 R44;
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R47, at each occurrence, is independently selected from H
and Cq1-4 alkyl.
15
7. A compound of Claim 5 of formula (I-b):

20 wherein:
X is -CH;-, -0-, -S-, -CHaCHz-, -OCH;-, or -SCHj-;

Rl is selected from

25 H,
Ci-4 alkyl,
Cy-4 alkenyl,
Ca-4 alkynyl,
C3-4 cycloalkyl,

30 Ci-3 alkyl substituted with 0-1 R2,
Cz2-3 alkenyl substituted with 0-1 R2, and
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; 10%-#8&' () R4D 1 #10%~#~&' () --; S<<' =U=r>?| [:vU4/ h', 9#10%X#b& () -

q . O#109KXHK& ()- ,9#10%\z& ()- Y 109%#& ()- " @10% & ()- @

@ 10%#& () - @E@AOMBB| [ vU4/ s-#10% & ()-° {} s-#10%X#u&' ()-"

S- #10%#&' A) terfat1¥BYE ) #HRE& (An@ RN peittaiidn -tBgether to form =0 or

hl*, 9#10%" b& () - BCCCCCUO\ COvUA/ " 10%h& () - @ &L0%#&' () - 3"910%#& () -
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"10%4" & () L @HHQI Vg JIJIJ Oq%4/ L1093 G&' ()-10~#10~#10~# h . 0%#& () -
c @100 (32 B GADRE o REAcR, A5d (TdSeiRdRiklvi e IR e (-
L10% & & ()- 10GEE8G GLOG G ; 1093 G& ()- ! 10%3 G& () -
3" 910%G G () - KKLNINOP [ ubl/ 9" 10%08QE () - Y& - ° 9" 10WGEVE () - Y4
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"9 109%C&CE () -Y4 T 9L10%4& () - YA ‘9519?@?L&i$ -Y4
' 9' 10%D#QE () - YASSSF AT Ragi e haloalkyl)oxy,
C3-10 cycloalkyl substituted with 0-2 R33,
C1-4 alkyl substituted with 0-2 R11,
C3_10 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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T#10% u& & ()- c,_4 alkenyl substituted with 0-2 R11,
Ca_4 alkynyl substituted with 0-1 R11,
C3-10 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 heterocatoms selected from the group

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

,

15 OR12, grl2, NR12r13, NR12C(0)R15, NR12C(0)O0R15,
NR125(0)3R15, and NR12C(0)NHR15;

R1l is selected from
H, halo, -CF3, -CN, -NO,,
20 Ci1-4 alkyl, Ca_4 alkenyl, Cy_-4 alkynyl, Ci-4 haloalkyl,
C1-4 alkoxy, (Ci-4 haloalkyl)oxy,
C3-10 cycloalkyl substituted with 0-2 R33,
C3z-1p 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.

s

30 R2, 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 Rl2a,
C3-¢ cycloalkyl substituted with 0-3 R33,
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, "H#H10% & () - 1-4 heterocatoms selected from the group
consisting of N, O, and S substituted with 0-3
R31,;
15
R13, at each occurrence, is independently selected from
H, Ci-4 alkyl, C3.4 alkenyl, and Cj.4 alkynyl;

alternatively, R12 and R13 join to form a 5- or 6-membered

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

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
25 heterocatoms selected from the group consisting of one
N, two N, three N, one N one O, 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 R16;

R14, 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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R33, at each occurrence, is independently selected from
10 H, OH, halo, CN, NOz, CF3, SO2R%43, NR46R47, -C(=0)H,
vhenyl, Ci-g alkyl, Cz-g alkenyl, Cy-g alkynyl,
Ci-g cycloalkyl, Ci-4 haloalkyl, Cj;-4 haloalkyl-oxy-,
Ci1-4 alkyloxy-, Cj-4 alkylthio-, Ci-g alkyl-C(=0)-,
C1-4 alkyl-C(=0O)NH-, Cj;-4 alkyl-OC(=0)-,
15 C1-4 alkyl-C(=0)0-, C3.g cycloalkyl-oxy-,
C3.g cycloalkylmethyl-oxy-;
Ci1-6 alkyl substituted with OH, methoxy, ethoxy,
propoxy, butoxy, -SO3R4%, -NR46R47, NR46R47C(=0)-, or
(C1-4 alkyl)COy-; and
20 Cy-¢ alkenyl substituted with OH, methoxy, ethoxy,
propoxy, butoxy, -SOzR45, -NR46R47, NR46R47C(=0)-, or
(C1-4 alkyl)CO2-;

, at each occurrence, is independently selected from

25 H, CF3, halo, OH, COzH, SO2R%5, NR46R47, NO,, CN,

Cy-4 alkenyl, Cz_4 alkynyl, Ci-3 alkoxy, Ci3-3 haloalkyl,
and C;-3 alkyl;

R42, at each occurrence, is independently selected from
30 H, CF3, halo, OH, COyH, SO,;R45, NR46R47, NO,, CN,
CH(=NH)NH2, NHC(=NH)NH;,
Cy-4 alkenyl, Cy-4 alkynyl, Ci-3 alkoxy, Ci-3 haloalkyl,
C3-¢ cycloalkyl, and Cq.3 alkyl;
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109& ()- &L!110% & ()-R2~| [: NA41010 . “*110% & ()-f 5%10%R R& () -

109 ()- 10%'j& ()- ° '10% % & ()- ' 10%' e& ()- ~|[ NA41010' 10' 10'
- 109% & ()wWolesins & ()- 0Y4' 10% }&' ()-f 1310% & () - PCT/US01/49374
CL10% & () -#: >|[: NA41010 , 0%&t&' , 109%& ()- P 10% % & ()-F

#10% &t & Y10% & 109 ->K' NA41010 < #10% $& ()- G
\ #109% 9t &'( %‘)’Q' S { ‘6 ’g‘%l?Yé Acéﬁ \("3; li%%’%&yi) gyFlo SHL )

@0% & & ()-R 4§ﬁéh&NA4&;919§(&t1&9tL&t b@t:&t sub@s‘lﬁl&h&e(d) with 28BOHHE}; & () -
| £2&10% | #\ & ()- #1098& ()-G +#109&& () - G7U4|[ NA41010 hx S&LOY&E () -

S&10% Tr & () - S&10% $\ & () F Z10% &t & () - 10% &t & () -
9N|109&&1&h49;4aﬁ|éé&ﬁwééﬂﬁkfeﬂé89@ié)in&épendently selected from H,
5 halo, -OH, NR46R47, COzH, SOR43, -CF3, -OCF3, -CN, -

NO;, methyl, ethyl, propyl, butyl, methoxy, ethoxy,
propoxy, and butoxy;

R45 1is methyl, ethyl, propyl, or butyl;

10
R46, at each occurrence, is independently selected from H,
methyl, ethyl, propyl, and butyl; and
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,
C1-4 alkyl,
Ca-4 alkenyl,
25 Ca-4 alkynyl,
C3-4 cycloalkyl,
C1-3 alkyl substituted with 0-1 R2,
Cy_3 alkenyl substituted with 0-1 R2, and
Co-3 alkynyl substituted with 0-1 RZ2;
30
R2, at each occurrence, is independently selected from
C1-4 alkyl,
Cy-4 alkenyl,
Cy-.4 alkynyl,
35 C3-g cycloalkyl,
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f10% & & ()- F 10% &t & ()- 10% & & ()- F s10% &t & ()-  S&10% 5& ()-
(?][: NA41010 < !"109%g& ()-M h!"10% & ()-M a! "10%t& ()-M < 1" 10%8& ()-M
k!" 109 #tWO(OROMIRE10% & & () - ?{| 0bU410 910% #' & () - 10t & 10RCGAUSNAH374
;10% & & ()- 3 L9s10% & & ()- 196210% & & ()-g \1"10% \!t& ()- M| [: bU4L0
\"10% # & ()- A."10%& ()- . c"10%/& ) %#'&'()- " 1098 () -

"910% #' &'()-_qmFPYt} Stst“%eﬁo%%&’()o 5A 10%&'() ' #10%E! E& () -

0 #1094 #] & () - #?-Oc@ﬁr}é%(:yélléor/é sfale- QKL £ ZHPEYR 1R th +H#19%REL | &ild -
+#1096:& ()-- +#18 Y- Y +H#10%& ()-- L*Q10% # & ()--13 Fl0be %L

& ()--SqP/ | 169kemembermd hegeppgyclic Fiepo@EvEten condrisniar')y,) 2.10 O O
10 O or 3 heteroatoms selected from the group
5 consisting of N, 0, and S substituted with 0-3

rR41.

R4a is H;
10 R4b is H;
alternatively, R42 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 -NO,,

R8 is selected from

H, F, Cl, Br, -CF3, -OCF3, -OH, -CN, -NO;,

20 Ci-4 alkyl, Cz_4 alkenyl, Cy-4 alkynyl, Ci-4 haloalkyl,

Ci1-4 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 R11,

25 Cz-4 alkynyl substituted with 0-1 R11,
C3-10 carbocyclic residue substituted with 0-3 R33,

aryl substituted with 0-5 R33,
5-6 membered heterocyclic ring system containing 1, 2,
or 3 heterocatoms selected from the group
30 consisting of N, O, and S substituted with 0-3
R31,;
OrR12, sr12, NR12R13, NRI12C(0)R15, NR12C(0)OR1S3,
NR125(0)2R13, and NR12C(0)NHR15;

35 R11 is selected from
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O 10 O O +#10% O O% ()-S),|[:qP/ 3 f)n 10%&& ()-S . " Y@109%&& ()- " 8
AY@L096#& ()- 10% & & ()-Of 10% & & ()-z & ! 109R&RE& ()-gTW +ij|[:-/10&
@ : 109RAVO)U@BBL0% & & ()-" 159&10% & & ()-f Ol f 2 10YR&RPATYUSHD49374
10% & & ()- @ 109%&& ()-fj kly(ZbA 10& @' 10% & ()-M 5' 109R$RE& ()-M |

10% & & ()- Y LL0% &L &' () -, 91094,&1 & ()-10&108Z74] | [: A/ 10& y 10% &1 & () -

H 10% & & ()-M 11899 &<Fp: M“N0s™% ()-M kI' 109& () - M

' 10%%4& () - M ol] f i AV HPR, FE) /,820ERY (L) - O -4 |d REBW B} & { - Baloat kPR’ () -

0" #1088 ()~ 8 "#109%&' ()- )\ "#10% /% & ()-dvi1q F'L10%" & ()-

910%' & () - 10t & 10t &F16¢ & 1kA¥¥4 giGe ) haloalkyl)oxy,

C3-10 cycloalkyl substituted with 0-2 R33,
S C3-10 carbocyclic residue substituted with 0-3 R33,
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, 0O, and S substituted with 0-3
10 R31;

R12, at each occurrence, is independently selected from
Ci-4 alkyl substituted with 0-1 R12a,
Cy-4 alkenyl substituted with 0-1 R1l2a,
15 Cy-4 alkynyl substituted with 0-1 R12a,
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 hetercatoms 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;
C3-10 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
30 R31;

R13, at each occurrence, is independently selected from

H, Ci-4 alkyl, Cj_4 alkenyl, and Cy-4 alkynyl;
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|/ &109% 5& ()-m vOl/&10% & & ()-ma|[:vU4l0 ~"10%' & ()- 10%' & ()- |
“10%' & ()-s s'10% & ()- >'s' 10%3' & ()- s 10%& ()-aVv?|[:vUus410

C% #10% eWPR2PINE " 10%' & ()- 8 4"10%e' 2& ()- . 97" 10%5e'PE/IS01/49374
10%' & ()- ) "10000& ()- ?& -|[:-410e' ;10% & ()- 910%" & ()- 310%] &

! 0, ! - O 0, 0, 0,
@001 109 g0 Lok (o 188 10/ bAIE, o YE 10%
&M 10R &' () - 10Q1$Q606bhbné4196subs@ﬁk@%bd’& th -9-Q6X0%N (R14) =; <

Q410901 0& ()- VIOWR & ()- YCs' 109& ()-p ~ YCs' 1098&& () - pb/ JT|[: A410e’

| 4109R & ()- A4AMIOYR & ()-L ~ O@10%R & ()-S s-109R & ()- *109R & () -
XHLIOMR & Gltkehb4l9edd0%R13 4nd1RR MR QR tadHER o (N -mdy be

5 combined to form a 9- or l0-membered bicyclic
heterocyclic ring system containing from 1-3
heteroatoms selected from the group consisting of N,
O, and S; wherein said bicyclic heterocyclic ring
system is selected from indolyl, indolinyl, indazolyl,

10 benzimidazolyl, benzimidazolinyl, and benztriazolyl;

wherein said bicyclic heterocyclic ring system is

substituted with 0-1 R16;

R4, 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 R1l6, at each occurrence, is independently selected from
H, OH, F, Cl, CN, NO;, methyl, ethyl, methoxy, ethoxy,

trifluoromethyl, and trifluoromethoxy:

R31, at each occurrence, is independently selected from
25 H, OH, halo, CFj3, methyl, ethyl, and propyl;

R33, at each occurrence, is independently selected from

H, OH, halo, CN, NO;, CF3, SO;R45, NR46R47, -C(=0)H,
phenyl, Ci_-g alkyl, Cz-.g alkenyl, Cy_g alkynyl,

30 C3-¢ cycloalkyl, Cji-4 haloalkyl, Ci-4 haloalkyl-oxy-,
Ci-4 alkyloxy-, Ci-4 alkylthio-, Ci-4 alkyl-C(=0)-
Ci1-4 alkyl-C(=O)NH-, Ci1-4 alkyl-OC(=0)-
Ci1-4 alkyl-C(=0)0-, C3.g cycloalkyl-oxy-,
C3-¢ cycloalkylmethyl-oxy-;
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109R & ()- 1 7109R & ()- 6:109R & ()-t7|[:bU410 Y 10%' & ()-Y
&Y' 10%-& ()-Y "Y 10%' & ()-Y Y 10%"& ()-Y Y 10% & ()-Y
F'910%' &V0)2NEYIRT bUA10 7" 10%e& ()-f ; @10%' & ()-I R@TIOSAR/H0374 |
" @10%' & ()-I @10%& ()-1 P @100y W ()-1 1Xo| [:bU410

@@ 10%ce' G& * 1004 0% YSes 0%3 &' : D10%' & ()-f )
" 10901 0& () - fo rN/f%f%‘i]g‘é%s ’%‘@e %kﬁ&o‘(’) %3 ROXY: T 52810% #

& ()-- @2810%G cy@,lgo doxy, W@A09e’ gs@w»;s{a-qu_mqmasww(&on Zor&l 3
&LOUR & ()-f S100R & ()-_.Y 100R & ()-- 3"9109%R & () -
9109R & ()-56Q [ N&1te161&v1) €80popanf)-F A "10% 5& ()-F A

Cy-g alkenyl substituted with OH, methoxy, ethoxy,
5 propoxy, butoxy, -SO0;R45, -NR46R47, NR46R47C(=0)-, or
(Ci-4 alkyl)COz-;
R4l, at each occurrence, is independently selected from
H, CF3, halo, OH, CO3H, SO3R45, NR%46R47, NO,, CN,
10 Cy-4 alkenyl, Cz_4 alkynyl, C;-3 alkoxy, Ci-3 haloalkyl,
and Ci-3 alkyl;

R42, at each occurrence, is independently selected from
H, CF3, halo, OH, COzH, SO3R4%45, NR46R47, NO,, CN,
15 CH(=NH)NH,, NHC (=NH)NH,,
Cy-4 alkenyl, Cy_4 alkynyl, Ci-3 alkoxy, Ci-3 haloalkyl,
C3-6 cycloalkyl, and C;-3 alkyl;

R43 is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
20 phenyl, or pyridyl, each substituted with 0-3 R44;

R44, at each occurrence, is independently selected from H,
halo, -OH, NR46R47, COyH, SO,R45, -CF3, -OCF3, -CN, -
NO;, methyl, ethyl, propyl, butyl, methoxy, ethoxy,
25 propoxy, and butoxy;

R45 is methyl, ethyl, propyl, or butyl;

R46, 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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"10%R 5& ()-F A "10%#5& ()-F "10%8& ()-F Y 109R & ()-zCK|[: NA41010 A
X2#10085& () - A X2#109585& ()- |0109R & ()- S)#10% R & ()- )#10%
s' 100R &WO0EMPYr | obU410 9109R & () - 10R 10R 10R 6: 100RPET(YSHI/H9374
AMLOYR & ()-L X2#109& ()- KX2#109R & ()- 7°r|[:bU410 1Y ' 10% ()-
"100R & ()- 1Y "T109R & ()- 1Y '10%$ & ()- f10MR & ()-T

F'O109R & ()-rl|[:bU410 L!"109R & ()- 9109R & ()- |Y '109%& ()- 51Y
'109R & ()X ibY-CHPYH& @Y, O Y-S10UR & ()- I k~>x|[:bU410 i 4t' 109R & ()- @
| #109R & ()- <

10

15

20

25

30

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

R2 is C3.g cycloalkyl;

R4a is H;

R4b igs H;

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

R8 is selected from R1l1;
methyl substituted with R11;
phenyl substituted with 0-2 R33;
OR12, sr12, NR12R13, NR12C(0)R15, NR12C(O)OR!3,
NR12S(0)3R15, and NR12C(O)NHR15;

R1l is selected from
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;

2- (H3CCH (OH) ) -phenyl- substituted with R33;

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

2- (HOCH,CH3) -phenyl- substituted with R33;

2- (H3COCH3) -phenyl- substituted with R33;
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5/ #10%R 0& ()- 3 *m10% R ' & ()-g s' 109R & ()- 3 L!"10%" & ()-
OKYZgwr Q01 |~ 109R & ()- 3"9109R & ()- 910%R & ()- 10:: 10:: 10::!

4t 10% : QVQ)2AEI1AT " 1095&& () - BMPZ| [: r QD1 109K & ()- 10%'-!'/'850(1/)49374
L1I0WR & ()- 1Y 100R & ()- 1Y 109%& ()- 1Y 10% & ()-2d{ |[:rQ1 A

$" 109%6R 58& () - q$"1 Ypes | L" 10%& 8, L"10% z L"10%& () -z
C109R & () - N| [ 2 18 1%2)’%?*2?‘235 éL)“?S*i oREed § Fi}hgk%" 10988 () - El)

109 & ()T - m/éémamz) UL 10)- sﬁygéltﬁteam&& k33 3"910% & () -
L10% & ()- Y, 10% & 101010 , 2"109%& ()-4 J#[[:vU4l F 10‘VQ/&'() & K
lO%U%&f()-& P 2—(H3COC( =0)) phenyl— substituted with R33

2- (HOCH,CH=CH) -phenyl- substituted with R33;

5 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;

10 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;

15 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;
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- (H3CCH2CH,C (=0) ) -phenyl- substituted with R33;
4-((H3C)2CHC(=0) ) ~-phenyl- substituted with R33;
4- (H3CCH>C (=0) ) -phenyl- substituted with R33;
4-(H3CC(=0))-phenyl- substituted with R33;

30 4- (H3CCH3CH2CH(OH) ) -phenyl- substituted with R33;
4- ((H3C)2CHCH(OH) ) -phenyl- substituted with R33;
4- (H3CCHCH(OH) ) -phenyl- substituted with R33;
4- (H3CCH(OH) ) -phenyl- substituted with R33;
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109@29% ()-& A 10% & ()-3 A 10% & ()-3 A/ 10% 9% ()-3Ky| [ NA4L 10' 10' 10'
- 10% & ()- Y 8GL0% & ()- Y F7gl0% & ()- 'Y 510% & ()- 10%&& ()-& !9 [: Nadl
10  SHL109%® 0RPsORT SH109E ()- % | &10%' & ()-L | &L0Y8& () - L PCTOUSHIBOR: () -
&10%' & ()-j |[NA4L 10> 10> 10> ;10%' & ()-  SH10% #& ()-%

S#10%' & ()-%  SH10% %&' 109&&' () - % NA4 1 10 Y&LQUWAE! () - W
GY&10% & 8 w' Y&fé!&:lgpﬁf&w{%%g ngf( 10 S&‘%Jf%%&‘ R0
910%"' & ()-vyag, Kh[(N&@lobﬂt91&§@ﬁﬂgﬁédyﬂ) é&H@&HE%&d@-@&tHZi3M 1Q%B & ()-y
L 10%' & ()-  Y&LO% & ()-w' _Y&LOW& ()-W'v 1 109 B& (

| 109% & ()-z #'*éfof%loaep)wlgmoyorpézwlrm 51@9%9t6d10%ﬂ&3(3§3 i9p| [ vUal
hz#1096+' 5& () - z |10% & ()-g | :10% & ()- .  g#l0% & ()-z g#1l0%

% ()-2 1%§ *% vU41 3 10%8S& ()- "3 ' 10%8a& () -
3" 1098 + Ref(3s ﬁgleq o@ f¥om  o5100 & ()- z#109& ()-zvWal 10% & ()-
T10% & () - "10%he&yQ% aﬁﬁ%tl&ukktﬂQﬁt%Dﬁ—Eﬂfluo&Q&& & ()-Al[:vual

9" 100 ()-- 8 f#100 & ()-- |10% & ()- | 10% & ()- "109" & ()-

| 10%+ & ()- 7| [: reehthydg #EWM&&W Wl@@ ProoRComs ()-, #FL09%& ()-

#F10%" & () - Y 309, 8ch)c Ci8 =8y ﬂ%ﬁeéyil--éﬁbg'zkw%é wE'&ﬁlfi% & ()-

&100/(> &' () 10+ 10+ 10+ FL6#109% &F & (

f& ( |[:vUsz- (H@@le%9&ph¢nylsloy&&s(c)1tusea%~&th) R31W&&' ()-
Ff#locy 268 Ff #10% vU4L . 31FE106$1& () -~ /10%" &
Y. 109+ %: ()()#s Ié@&&*?ﬁ‘%@ﬂ&(}%&s SEILYERPO YT 5)3@0@1 ()

@O 109 () - So VAR, EHKOHFR.phefyl033substituted with RI;
2- (H3CCHCH (OH) ) -phenyl- substituted with R33;
2- (HOCH;) -phenyl- substituted with R33;
2- (HOCH2CH;) -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- (HOCH,CH=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;

4- (NC)-phenyl- substituted with R33;
4- (fluoro)-phenyl- substituted with R33;
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[:rQ1

010%#& ()-e S hA@g@s) Bia@ & (buls@iQUtedl (m)lt@ R3810%K#& () 010%#& () -

$109%k#& ()- $109KHE (

“9100k#& () -

1 G 10%& () -
P| [ : bU410 y9*
t F10%t&' () -

10

15

R13
20

8410%#&) cpheayle%#&b@upppe@um@h 'RH@O/#&' () 10948&'

04t R 04t R 5" & 04tL -
8%@%6 xy% éﬁ%l() fsu st%élfutgéd( w1th R]39 ;/(#& )

4- (H3CCH2CH,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;

4- (H3CCHCH,CH(OH) ) -phenyl- substituted with R33;

4- ( (H3C),CHCH (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;
4-(cyclobutyloxy)-phenyl- substituted with R33; and
4- (cyclopentyloxy)-phenyl- substituted with R33;

is H, methyl, or ethyl;

alternatively, R2 and R!3 join to form a 5- or 6-membered

25

abp| obUA10 9109%#& () - 10k#10K#10k# ; 10%K#&' () -
()-

Y1098 109%:8 9- 10% | 10041 F 10%& ()-
'&3510‘V#<(&')()Sf . 1‘%2%? P#’s? %o %0’&9‘?9 ("&lth& 094&' () - L S/?[

: bU410
33@%&&p¢bp03@0%&1&n@ﬂ- 1 slwt&t(u)t-ed uﬂl(l%i&3(3) $ 10% & ()-V

ring selected from pyrrolyl, pyrrolidinyl, imidazolyl,

piperidinyl, piperizinyl, methylpiperizinyl,and
morpholinyl;

alternatively, R!2 and R13 when attached to N may be

30

35

combined to form a 9- or 1l0-membered bicyclic
heterocyclic ring system containing from 1-3
heteroatoms selected from the group consisting of N,
O, 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 R16;
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3L3y&10% & ()- 110% & ()- & . 10% & ()-f | +10% &
& #10%% ()-z Ftradlpgrepethyigypng Epifluoromethoxy;

R33 is independently se

-CF3, -OCF3, -CN,

, at each occurrence,
H, F, Cl, -CHi;, -OCHs,

10 10.

wherein:
15 Rl is selected from
n-propyl,
2-propyl,
2-methylbutyl, 2

hydrogen, methyl, ethyl,
t-butyl, n-pentyl, n-hexyl,
2-hexyl, 2-methylpropyl,
2-ethylbutyl, 3-methylpentyl,

4-methylpentyl, 2-fluoroethyl,
2,2,2-trifluoroethyl,
3-methyl-butenyl,
cis-2-pentenyl,

20
2-propenyl,
trans-2-butenyl,
trans-2-pentenyl,
4-methyl-3-pentenyl,
25 trans-3-phenyl-2-propenyl,
cyclopentyl,
cyclobutylmethyl, cyclopentylmethyl,
-CH=CH-CH3, -C=CH,

-CH=CHy, ~CH3-CH=CHj,
and -CH3-C=CH;
30

R4a is H;
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A compound of Claim 5 of Formula (I-b):

n-butyl,
2-butyl, 2-pentyl,
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()-.Y-vual
and

lected from
and -NO3.

s-butyl,

-methylpentyl,
3-methylbutyl,
2,2-difluoroethyl,
2-methyl-2-propenyl,
3-butenyl,
4-pentenyl,
3,3-dichloro-2-propenyl,
cyclopropyl, cyclobutyl,
cyclohexyl, cyclopropylmethyl,
cyclohexylmethyl,

C=C -CH3 ’
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cl 16" { an eac occurrence, are independently Selected
from hydrogen, fluoro, methyl, trifluoromethyl, and

methoxy;

R8 is selected from
10 hydrogen, fluoro, chloro, bromo, cyano, methyl, ethyl,
propyl, isopropyl, butyl, t-butyl, nitro,
trifluoromethyl, methoxy, ethoxy, isopropoxy,
trifluoromethoxy, phenyl,

15 methylC(=0)-, ethylC(=0)-, propylC(=0)-, isopropylC(=0)-
, butylC(=0)-, phenylC(=0)-,

methylCO3-, ethylCO;-, propylCOs-, isopropylCOx-,
butylCO3z-, phenylCO;-

20
dimethylamino-S(=0)-, diethylamino-S(=0) -
dipropylamino-S(=0)-, di-isopropylamino-S(=0}-,
dibutylamino-S(=0)-, diphenylamino-S(=0) -,

25 dimethylamino-SO;-, diethylamino-SO3-,
dipropylamino-S0O3-, di-isopropylamino-SO3-,
dibutylamino-S0O5-, diphenylamino-SO;-,
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-trifluoromethoxyphenyl,

3-chlorophenyl, 3-fluorophenyl, 3-bromophenyl,
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4-chlorophenyl, 4-fluorophenyl, 4-bromophenyl,
4-cyanophenyl, 4-methylphenyl, 4-ethylphenyl,
4-propylphenyl, 4-isopropylphenyl, 4-butylphenyl,

10 4-trifluoromethylphenyl, 4-methoxyphenyl,

4-isopropoxyphenyl, 4-trifluoromethoxyphenyl,
4-thiomethoxyphenyl,

2,3-dichlorophenyl, 2,3-difluorophenyl,
15 2,3-dimethylphenyl, 2,3-ditrifluoromethylphenyl,
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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2,4,5~trimethyl-phenyl, 2-methyl-4-chloro-phenyl,

methyl-C(=0)NH-, ethyl-C(=0)NH-, propyl-C(=0)NH-,
isopropyl-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-NOz-phenyl, 2-NO;-phenyl,
2-Cl-3-Me-phenyl, 2-Me-4-EtO-phenyl, 2-Me-4-F-phenyl,
2-Cl-6-F-phenyl, 2-Cl-4-(CHF;3)0O-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(QOH)-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-phenvyl,

30 2-HC (OH) -4-MeO-phenyl, 2-H3C(OMe)-4-MeO-phenyl,
2-H3CCH,CH (OH) -4-MeO-phenyl, 2-H3CCH3C(=0)-4-MeO-phenyl,

2-CH3CO,CH;CH, -4 -MeO-phenyl,
(Z) -2~HOCH2CH=CH-4-MeO-phenyl,
35 (E) -2~HOCH;CH=CH-4-MeO-phenyl,
(Z) -2~CH3CO2CH=CH-4-MeO-pheny1l,
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$10%#&' () - *(-Cl-phenyl)-CH=CH-, (3-Cl-phenyl)-CH=CH-,
5 (2, 6-diF-phenyl) -CH=CH-, -CH2CH=CHj,
phenyl-CH=CH-, (2-Me-4-MeO-phenyl) -CH=CH-,

cyclohexyl, cyclopentyl, cyclohexylmethyl,
EtCO,CH,CH2-, EtCOCH;CH2CHz-, EtCOCHCHRCH2CH2-,

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-HOCH;-phenyl, 3-MeOCHz-phenyl,
3-MeyNCHy-phenyl, 3-CN-4-F-phenyl,
2-Me-4-H3NCO-phenyl, 2-Me-4-MeOC (=0) -phenyl,
3-H3NCO-4-F-phenyl, 2-MeyNCH;-4-MeO-phenyl-,

20 2-Me-4-CH3C(=0) -phenyl, phenyl-S-, MesN-
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’-biphenyll})-NH-,
(2-F-phenyl) -NH-, (2-Cl-phenyl)-NH-,
(2-CF3-phenyl) -NH-, (2-CH3-phenyl)-NH-,
{2-OMe-phenyl) -NH-, (2-CN-phenyl)-NH-,
(2-0OCF3-phenyl) -NH-, (2-SMe-phenyl)-NH-,

30 (3-F-phenyl) -NH-, (3-Cl-phenyl)-NH-,
(3- CF3-phenyl)-NH-, (3-CH3-phenyl)-NH-,
(3-OMe-phenyl)-NH-, (3-CN-phenyl)-NH-,
(3-0CF3-phenyl) -NH-, (3-SMe-phenyl)-NH-,
(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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(3,5-diCl-phenyl) ~-NH-,

(2,4-diCH3-phenyl) -NH-,
(2,6-diCH3-phenyl) -NH-,
(3,5-diCH3-phenyl) -NH-,
(2,4-diCF3-phenyl) -NH-,
(2,6-diCF3-phenyl) -NH-,
(3,5-diCF3-phenyl) -NH~,
(2,4-diOMe-phenyl) ~-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-CH3-phenyl) -NH-,
(2-F-6-CH3-phenyl) -NH-,

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

(2-F-4-OMe-phenyl) -NH-,
(2-F-6-OMe-phenyl) -NH-,

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

(2-Cl-4-CH3-phenyl) -NH-,
(2-Cl-6-CH3-phenyl) ~-NH-,
(2-Cl-4-CF3-phenyl) -NH-,
(2-Cl1-6-CF3-phenyl) -NH-,
(2-Cl-4-OMe-phenyl) -NH-,
(2-Cl-6-OMe-phenyl) -NH-,

$L0%K#&' () -

$10%K#& (WO OLANSBLIDIKHE () -

$LOUKHE () -

$LOUKHE () -

$10%K#&' () -

$LO%K#& () - *(¢ Wﬁ@i&dﬁenm s S (LJ)-dfCE%WMH
$LOUKHE () -

(3,4—d1Cl—pheny1)-NH—,

5 (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-,
(2,3-diCH3-phenyl) -NH-,
(2,5-diCH3-phenyl) -NH-,

10 (3,4-3iCH3-phenyl) -NH-,
(2,3-diCF3-phenyl) -NH-,
(2,5-diCF3-phenyl) -NH-
(3,4-diCF3-phenyl) -NH-,
(2,3-diOMe-phenyl) -NH-,

15 (2,5-diOMe-phenyl) -NH-,
(3,4-diOMe-phenyl) -NH-,
(2-F-3-Cl-phenyl) -NH-,
(2-F-5-Cl-phenyl) -NH-,

20 (2-F-3-CH3-phenyl) -NH-,
(2-F-5-CH3-phenyl) -NH-,
(2-F-3-CF3-phenyl)-NH-,
(2-F-5-CF3-phenyl)-NH-,
(2~F-3-OMe-phenyl)-NH-,

25 {2-F-5-OMe-phenyl) -NH-,
(2-Cl-3-F-phenyl) -NH-,
(2-Cl-5-F-phenyl) -NH~,
(2-Cl1-3-CH3-phenyl) -NH-,

30 (2-Cl-5-CH3-phenyl) -NH-,
(2-Cl1-3-CF3-phenyl) -NH-,
(2-Cl-5-CF3-phenyl) -NH-,
(2-Cl-3-OMe-phenyl) -NH-,
(2-C1-5-OMe-phenyl) -NH-,

35

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

(2-CH3-4-F-phenyl) -NH-,
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(2-CH3-3-CF3-phenyl)-NH-, (2-CH3-4-CF3-phenyl)-NH-,
5 (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-,

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

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-CH3-phenyl) -NH-, (2-CF3-4-CH3-phenyl)-NH-,
(2-CH3-5-CF3-phenyl)-NH-, (2-CF3-6-CH3-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-OMe-4-Cl-phenyl)-NH-,
(2-OMe-5-Cl-phenyl)-NH-, (2-OMe-6-Cl-phenyl)-NH-,
(2-OMe-3-CH3z-phenyl)-NH-, (2-OMe-4-CHj-phenyl)-NH-,
(2-OMe-5-CH3z-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(0)CH3-phenyl)-NH-,
(2,3,5-triCl-phenyl)-NH-, (3-CH3-4-CO;Me-phenyl)-NH-, and
(3-CHO-4-OMe-phenyl) -NH-.

30
11. A compound of formula (I):
R
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*5110%' & ()- C1#10%' & ()- A 1#10%& ()Y . "109% & ()- ) "10%&' ()- #10%
x'h & ()- EYEEEEkEEbblsUmer‘ dris ph¥ghag@utlically 4s'cEpMabd'e lsaltl

4s' 10%&' () - f¥%%éAﬁﬁkﬁ% w&g%%géwf'(?-s + , { #10%& () - BFFFFFFFFVGQP/ 3

-&10%F'F&f() 3 ME ()- 91098 M& ()- 10A'A" 10A"A"
10A"A"1'1°3 4s' 1007 A" & () - VEZC{IXFHHNH|[:qP/ | 1098 M& ()- 91098 M& () -

'&IlO%' &' )_ f Aéﬂ%&% f" Ilo%\/ll\/&()
-&100 H qP/ -nﬁO%?&'() -nl0%vVE () -" Y*109M M () -
109 MR () -" y&ZiQ%dW]( )subsm»mw (vyltt-lll BZBHI JIKILIMI sf Y8
ChN! 10%I'#T&' ()- - N$8 sul%% é) g)%M M&' () - -nl0%+ +& () -
-nLO%VEME () -11J 33@0 3 “?d@% ()-M SH10%#& () -
Cz-5 alkynyl substituted with Z,
C3-g cycloalkyl substituted with Z,
10 aryl substituted with Z,

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

15 Ci1-g alkyl substituted with 0-2 RZ2,

Cz-¢ alkenyl substituted with 0-2 R2,

Cy.6 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)RZ?,
-C(ethylenedioxy)R?,
-OR2,

-SR2,
-NR2R3,

30 -C(0)R?,
-C(O)NR2R3,
-NR3C (0) RZ,
-C(0)OR2Z,

-OC (0)R2,
35 -CH (=NR4)NRZ2R3,
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A #1098N& ()- K <#109KHXH& ()- 09 1109% & ()-) Kl KKK; LLL| [:fY8
\Foy#10%! & ()- T Fy#10%Za& ()- $ Fuy#10%A#1& ()- Y FWy#10%tf& ()- |
Foy#10% "We'oepso12f #10%+& () - gLyM MVWMMVWLT3 3" 910%' & () PCT/US01/49374

910%' & () - 10#$10#10# y; 10%+& ()- | FAy#10% / & () -

C Foy#10% #( & () - MVVBNNML, OFE SH10% 9& ()-' F #10%& ()-' K K#10%

& ()-' f 10<Vd>z'Na1&((=}“Ry)N %&' ()-y f 10%& ()-vV. OCPZPLPPP|[ uT3 F  #10%

& ()- #10%8&' Qo) RE, #109& ()- #10%WNVE& ()-  #10% & ()-
> #109%' & () - 'P+ PRRR RRI[NA4 10x' 10x' 10x' f;109%' & ()- 3S2 940% & ()-m
352 %0%' & ( O)lgROox' & ()- F #10906& ()- RRROSYSSS|[:NA4 10
ALO%#& () - c‘ ) 3 0%, { 1096& ()- Y 109%& () -
891 109%& () - STTA% ﬁ/&w‘ R ‘i ﬁ%%&%’ "()-s A

5

R2, at each occurrence, is independently selected from
Ci1-4 alkyl,
Cy-4 alkenyl,
Cy-4 alkynyl,
10 C3.¢ cycloalkyl,
aryl substituted with 0-5 R%2;
C3_1p carbocyclic residue substituted with 0-3 R41, 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.

’

R3, at each occurrence, is independently selected from
H, Ci-4 alkyl, Cz-4 alkenyl, Cy_4 alkynyl, and
20 Ci1-4 alkoxy;

alternatively, R2 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,

methyl, ethyl, propyl, and butyl;
R42 is H or Ci-4 alkyl;
30 R4b is H;

alternatively, R42 and R%b are taken together to form =0 or
:S;

35 R3 is H or Cj-4 alkyl;
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>$-#10% ;& ()-s "10%& ()-z #10%!y& ()- Y #10UBHS& ()- A #10% ;& ()- PWN
XXXXXEXAXVUA  3"910% #' & ()- &10% #' & ()- 10#10#10# S: 10%&' ()- 7

7SH1094# MOOPODITE@ 10%& () - SAXI XXXLYi YY| [ vU4 A #109PET(USO1ABI # & () -
10% # & ()-g s10% # & ()- !10%& ()- '10%!' & ()-Ydzz, [[\ \|[:vU4
+(f#1000HQR () - (T#10% 1" & ()- NHIOW& ()- #10%& ()- ~ #10%& ()-

#10%"& ()- \\\@F]GH 1]1V]|obUs L10% & & ()-10'# 10' # 10' # f;

10% # & () R6 Bs2B#RY@HIL 4)kyl; 20#10%07 O () -

YO10% # & ()-VIF]]EMAN[:bUA — 110% & & () - F10% & & ()- 3 - &L0%A ()-
-810% & & ()- 4310% & & ()-z F'L10% & & ()-~______|[:bU4 y#10% " & ()-Z

! 1096&-&'éhte¥n$Q%b&1%4(h§ 40% 858t - taﬁeh198@&tﬁe£)t6 $6rm a fused
109%8& ()-f__° 3 3RL0% & &' 110% & & ()-  y#10%&& () - Z
yH#H10%H#R () -2 h&#fé@&y(c)llz m;?ﬂlé’ﬂﬁo 1A~ gaaaavUs  F'L10%H& () -

910%4& ()- 10: & 10: & 10: & y;10% & & ()- {4 10%: & L)h-~ K {4
1098 () - ~a?aabb%b| [ : vU4 m' 109%& ()- 3310% < E10%1& () -
q #10% " & ()-f #10%& ()-f #10%& ()-fbbbcucce|[” Xu(i))” K

n

wherein:

X is a bond, -CH;-, -0~, -S-, -S8(=0)-, -S(=0)3-,

~-NR10-, -CHyCHz-, -OCHz-, -SCHy-, -CH0-, -CH,S-,
10 -CH,NR10-, -NR10CH;-, -NHC(=0)-, or -C(=0)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,
Ci-g alkyl, Cjp_g alkenyl, Cy-g alkynyl, Ci;-4 haloalkyl,
Ci-g alkoxy, (Ci-4 halocalkyl)oxy,
Ci1-4 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, 0, and S substituted with 0-3

25 R31;

OR12, sr12, NRI2R13, C(O)H, C(O)R12, C(0)NRIZR13,

NR14C (O)R12, C(0O)OR12, OC(O)R12, OC(0O)OR!Z2,

CH(=NR14)NR12R13, NHC(=NR14)NRI12R13, S(0)R12, $(0),R1Z,
30 S(O)NR12R13, 5(0),NR12R13, NR14S(0)R12, NR145(0)3R12,

NR12C (0)R15, NRI2C(0)OR15, NR125(0)2R15, and

NR12C (O)NHR15;
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"100KK& ()-m K "109%KK& ()-m "10%# & ()-m O “"10%0& ()-m {"10%& ()-m
F> m'10%  !'f& ()-cdiddebeze|[:vU4 O 109%& ()- :+#109471& ()-z
CH#109R WO > +#10% #1 & ()-z N +#10%! ~& () -z PCT/US01/49374

& 10%t& () - zeeeeeeeef vU4  5Y 10%& ()- Y 10%& ()- F"910%& ()-

910%t&' 10 10#10 1094 @ yf f Z9 10%t& 1° #109&'
2 #10%’5?3#9& )l &e %‘g&é‘r(é'%‘ '510%1#&(%)19‘% 1@%&4 ?15 ﬁhh 14 v 0
(#10% & ()- 3 ~ a#kOPEN DE&ahl- C)_4 EEH& ()- Y 10%#&' ()- A L10%B"a& ()-

10% & () - ijjjjjjj | obU4 LlO%k'&'()-lO#lO#lO# f;10%t& () -
Nl 410%#n& ()-S ~(#10%&' ()- g (#10%#& ()-jjk~klll-nm[:bU4 "10%' & ()-S 7
R1l is selected from
5 H, halo, -CF3;, -CN, -NOj,

Ci-g alkyl, Co_g alkenyl, Cz-g alkynyl, Ci;-4 haloalkyl,
Ci1-g alkoxy, C3-19 cycloalkyl,
C3_19 carbocyclic residue substituted with 0-3 R33,
aryl substituted with 0-5 R33,
10 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.

15 OR'2, sRr12, NR12R13, C(O)H, C(O)R!2, C(O)NR12R13,
NR14C(0)R12, C(0)OR12, OC(0)R12, 0OC(0)OR1Z,
CH(=NR14)NR12R13, NHC(=NR14)NR12R13, 5(0)R1Z,
S{0)aR12, S(O)NR12R13, 5(0),NR12R13, NR}45(0)R12,
and NR145(0),R1Z;

20
R12, at each occurrence, is independently selected from
Ci1-4 alkyl,
Cy_4 alkenyl,
C2-4 alkynyl,
25 C3-g cycloalkyl,
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 heterocatoms 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, Cj-4 alkyl, Cj;_4 alkenyl, and C3-4 alkynyl;
35
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#109%28&' ()- F °  #10%08& () - #10%T#c& ()- f 10%' & () -y
3"L10%" & () --nmm¥#nn(oo| [:bU4 3+940%" & ()- >3+%d0%' & () -
M 10% WOOROFITT T ST FHI0W X' 1 & () - S TA#LOYWPYR () - C 109 PETYS0EH9374
ppppppOppv4 "10% 'q & ()- F'9109M M& ()- 9109 M&' ()-10x' 10x' 10x' f;

10%" & () - _3+%0% & éépp garic|l,vU .  N# O%WV#Ngf( - 1109 M& () -
24100r Uk BLECEISITBbEe B TRA8Y 1 1O e 1) 9% (e sheted vus
1'YA109%' 5& () - f rOnGOSDLMENL) 1T bubi@YWUNEA( Wi t&" LOUVOME -(0)(R1E) 109M M () -z
Of #10% ' f & () -t uuuu uuOuGuvU4 10%>& ()- | G 10% ' & ()-
910% ' " & ()-10M MLOM MILOM M S; 1098 M&' ()- L9109 M&' () - Gurmuuuuuu] [ : vU4
10% ' " & () rR14 R1H6éach (dccubPence, ()s 1dddpéndeftly el8&t&A(from H
'10%‘""% O)- uuqvvg}é)%[ Y C 910% & ()- 10% & ()- K 109 ()- qlOo%& ()- c
"10% &()-f " 1896 “¢)2 ]\/\’fxxxxxxx| obU4  &10%#& ()-10"' 10" 10 "' S
10% ' & ()- T (310% & ()- F " (310%&& ()- g(310% & ()-x
R31l, at each occurrence, is independently selected from
H, OH, halo, CF3, SO3R45, NR46R47, methyl, ethyl, and
propyl;
10
R33, at each occurrence, is independently selected from
H, OH, halo, CN, NO;, CF3, SO;R45, NR46R47,
Ci1-3 alkyl, Cz-3 alkenyl, Cy-3 alkynyl, C3_g cycloalkyl,
Ci1-3 haloalkyl, Cj-3 haloalkyl-oxy-, Ci-3
15 alkyloxy-, Ci-3 alkylthio-, C;-3 alkyl-C(=0)-, and
Ci1-3 alkyl-C(=0O)NH-;

R4l, at each occurrence, is independently selected from
H, CF3, halo, OH, CO3H, SOzR43, NR46R47, NO,, CN, =0,
20 Cy-g alkenyl, Cy.g alkynyl, Cj-4 alkoxy, Ci-4 haloalkyl
Ci-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

25 consisting of N, O, and S substituted with 0-3
R44;
R42, at each occurrence, is independently selected from

H, CF3, halo, OH, CO;H, SO3R45, SR45, NR46R47, ORA48,
30 NOz, CN, CH(=NH)NH;, NHC (=NH)NH;,
Cy-¢ alkenyl, Cz-.¢ alkynyl, Ci_4 alkoxy, Ci-4 haloalkyl,
C3-6 cycloalkyl,
Ci-4 alkyl substituted with 0-1 R43,
aryl substituted with 0-3 R%4, and
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yyzz3{{|[: bW  ya 10% ()-% T @O%& ()-~ Y 10%vy& ()- Y B 10%#y& ()-

10% & ()- 3" &L0%H& ()-{"||}~~~~~ I[NA4  10#10#10%# f: 10%t& ()- F a

1096 #f & (WOMRMH210%T7#08& ()-% Y a 10%y& ()-%c a 10% & (PCTVGSerE®B)] | NA4
10y 10% & ()- &10% () &10% ()- | -10%:& ()- 3"910%:& ()-

910%#& 8< 0 0109%#& - T 10%}a& ()-. Y

10% # &'(%) ' Dot pemBpr R hebsbboyeic Sisbcavbioh eogtaupang £rom

910%4& ()-10#10#10# 11 40%&e@>atsmglew&c(c)ed Orbml @Uetg&op * R z} | [ ; vU4

$ 10%#& ()- | "10%*& ()= 0% _" q 1k ()

" 10%Xp& ()-}, df Y8+4%§SQS é&éﬁ&g}g) N DB fuggii(l)%‘fﬁfg&éigéo §

C 3+#10%8S&' () - 9! x3+#R6)%14&' ()-9 CY% 10%*& () - @5m<bA410# 010%t&' () f
C#H10% # & () - #10%!' (& ()- 10% # & ()- 9L!10% #' & () - 10#10#<kx| [ : A410#
10% #' & ()- ~&109%& ()- {&10%s& ()- 0&10%VH& ()- 1J0&10%e& () -

F10% #' & (R4WDSY/ ¢{-cAd¥0EH0aYR¥D%0#' &ri)l- s@Bstituted with 0-3 R%4;

R44, at each occurrence, is independently selected from H,
halo, -OH, NR46R47, CO;H, SO,R45, -CF3, -OCF3, -CN, -
10 NO3, C1-4 alkyl, and Cji-4 alkoxy;

R45 is Ci-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,
Ci1-4 alkyl, -C(=O)NH(C1-4 alkyl), -S03(Ci-4 alkyl),
-S02 (phenyl), -C(=0)0(Ci-4 alkyl), -C(=0)( Ci1-z2 alkyl),
20 and -C(=0)H; and
R48, at each occurrence, is independently selected from H,
Ci-4 alkyl, -C(=0O)NH(Cji-4 alkyl), -C(=0)0(C1-4 alkyl),
-C(=0) ( C1-4 alkyl), and -C(=0)H;

25
provided when R3 is H or Ci-4 alkyl; and R® is H or Ci-g4
alkyl; then Rl is not Ci-g alkyl.
12. A compound of Claim 11 wherein:
30
Rl is selected from
ethyl substituted with 2,
propyl substituted with Z,
butyl substituted with Z,
35 propenyl substituted with Z,
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10% # & ()- 410% # & ()- " !SHI0% & ()- ! SH109AHE& () -
| SH10984:0& () - fghi vwU40 109%#& ()- "910%t& ()- 10%& () -
L1096& ()WOR2ASMET # 10" #' : 10% # & ()-BVX|[:vU40 10%& () -PCTIVSHEIYTY -
SH10%& ()- #SHI0%"& ()- | SH10% y& ()- K 109%#& ()-*TO|[: vU40
Y4" 109 ()- . &10%& () - . glg%t&'t%d- *1006€ ()-f (10%& ()- " 10% & ()- vU4O
s10% & ()-- 3" 9PYsERY(L) SUBEGHELER Y5 # 10 # :10%# & ()-
Y4" 109& () - yX| brr40subigutlrd WAWBER2()-T ~10% & ()- ~SFI0%I& () -
SF1098@& ()~ yz10%& ()- /"] %:,vu40 *109%9&& ()-S y)10% & ()- (10% & ()-
30409 && () - @ #ROWEL( FUbssdfREed) WItRRRYZ[ | [ NA4010' 10' 10" : 10% & () -
L6810% ] &t & () - @14330%,Bis€ ) tu@E00RaEH( k2S /10% & () - [ hy6| [ : NA4010
al10% % & ()-T al 10% x' . & ()-T Y 10%' & ()- 10%' & ()- F"910%' & () -
9109%' & () - ZEM PrRR&@oYd #rbswiguteds witho@E: (PR #1009$& ()-f Y100K' & ()-T
3100’ & ()- F- 1Q984& () - SNEA56 ZL,ehlA0: L WZr20% & () - 10x' 10X’ 10X’
3f510%' & () - 3??%%&&%‘?)- #%O@S&T()}f #1098& ()-fU']|[:bU40 \ 10%$h& ()-%
10%%& ()-% 10%$c& ()-% 10%' & ()- 9Y "10% M & ()- iyZ"10%
“& ()-19] [ HA4Q1Q5Y 405L A0, of* HL0YB! & () -# 1 *Y10% & ()-# | *Y10% ! & () - #
y)B10% ' "& ()- & 10% & & ()-S|[: NAA010 L10%#& ()- f)10%t& ()- !'10%t& () -
1094& ()- 10%&CHYOH) RO0#& () - s3y|[: NA40L0 f&IO%& () - SHs10%4& () - f
310%7681'(§)- 10%F8RY - @ ys10%& () -z S10%F& () - Xr|[: NAAD10 10% & ()- °
10%t&! () - 10%1& ()° @ 10%1& ()-@ 10%"& ()-@ "&10%& ()-0>|[:NA4010 03
109%#& ()- 0 1098B5()- 010%t& ()- ,10% & ()- @10%t& ()- 10%t& ()-vU40
1 10% #' & () - ‘9;{3%%%5 & ()- 10#10#10# y: 10%& ()- &s910%& () -
@L09%t& ()-ys|[- V4D 'S 10%E G& ()- @' T 1093#U& ()- T 109%KH#K& ()- T
10%!" & ()- uSy20¥®ERE)-m Syl0% & ()-msv7:Yf|[:vU40 p 1410%# & ()-
| 3T10% #' & () - 1@8&%& %g)- L 10% # & ()- S 10%# & ()-@S
109KH#K&' () - @115 55100 & ()-z ,LLI 10% " & () -
LL! 10968 ()-' 101N&BG(GPR2, | 410%! & ()- N | 410%#& ()-;Jq| [: vU40
#10% ' & ()-@ = #10%WHI& ()-@ #10%>' & ()-@ #10%& ()-@
-C(O)OR ’
—S(O)R2l
-5(0) 2R?,
-S(0)oNR2R3, and -NR3S(0)3RZ;
20
R2, at each occurrence, is independently selected from
phenyl substituted with 0-3 R4Z;
naphthyl substituted with 0-3 R42;
cyclopropyl substituted with 0-3 R41;
25 cyclobutyl substituted with 0-3 R41;
cyclopentyl substituted with 0-3 R4%1;
cyclohexyl substituted with 0-3 R41;
pyridyl substituted with 0-3 R41;
indolyl substituted with 0-3 R41;
30 indolinyl substituted with 0-3 R41;
benzimidazolyl substituted with 0-3 R4l;
benzotriazolyl substituted with 0-3 R41;
benzothienyl substituted with 0-3 R41;
benzofuranyl substituted with 0-3 R41;

35 phthalimid-1-yl substituted with 0-3 R41;
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y10% #' & ()- A “ylO%#u& ()-zq|[:vU40 3 * 10% # & ()-g y) 10% # & ()-
| (10% #' & ()- “#10% #' & ()-f #109%K& ()-f
@Lo% #' &'wp@mwz@[wow' # 10" # 10'# ;10% # & ()- F7G JaWesos49y4f ~ F7G

10% & ()-f Y . 10%t& ()- 10% & ()-@ ?{Z9NA4010 :' 10%R&& ()- kN
£ 10% & () - 09%9:.$0 10% '~ &.()- ' 9f &LOUBBE () - -

#of &10%/'( {/&' ()--@]@a“‘r io%)@bsfsi&“rﬁefo% g“() '% %%?ogr@c& 8 z 10% & ()-
10%C C& ()- = @72 @W&y@m-m 1n1;1%%1-24&1( )sub@&tllt[dMMth 03 p0; 0 f
10% ' & ()- 8@0% "& ()- |4 10%1 H& éﬂ 1310%,,° & ()- 1. 10% Y& () -

fpr|[:NA4010 F" SHPG%O&N& SpbR A GR EashRd e Orp- RS #10%< & ()-f

'3"910@& & ()- 3%@%%aﬁy@koq%§%6&1&yﬁ)Eﬁ&ﬁkhtN@@@ﬂ%i%h 0-3 R4l; and

5 tetrahydro-isoquinolinyl substituted with 0-3 R41;

R3, at each occurrence, is independently selected from
H, methyl, and ethyl;

10 R42 is H or Cj-4 alkyl;

R4b igs H;

alternatively, R%2 and R4P are taken together to form =0;
15

R> is H or Ci-4 alkyl;

Ré is H or Cj-4 alkyl;

20 alternatively, R> and R® are taken together to form a fused

;r“M'Mh:

heterocyclic ring of formula:

wherein:
X is -CH;-, -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 -OCFj3;

30

R4l, at each occurrence, is independently selected from
H, F, Cl, Br, OH, CF3, NOz, CN, =0, methyl, ethyl,

propyl, butyl, methoxy, and ethoxy;
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&H#1098&' ()- Y #10%84" &&' ()- #10%& ()- Y 10%' & ()- L!10%' & ()- O

L! 109%0&& ()-m [: NA4010 30@109R&& ()- 30@L0WSBE ()- #10% & ()- 3

0#10%K' & WO-02WEHIDVESEE () - Y #109R&E () -, <vU40 , S109%' & (PCTYUSLLO94TS & () -
&10%' & () - 10x' 10x' 10x' y; 10%' & ()- 30@10%& ()-Lk|[:vU40 “#10%' & ()- <
#10%l& ()- F Z"1098& ()- OF Z"10%8x' S& ()- F Z'1099& ()- F Z"10% & ()-
W{|[:vU40 ) "~ -#10% & ()- Y -#10%8x' &&' ()- A "10% & ()- N "10%& ()- q
"10%8>&' (R42, AA0QKEE ddcikpbRBE, S19%hABHENAARYL F0XE108 8 E0UK' & () -

S910%"' & ()- ~~3L6310UK x' K & () - T - #1098 -Ir&%: U4, #10%$>& ()- F
1090 V&' ()- 51086 &F¢) CL. oB8% O.Q' gfsz 5016{5/4 r\g‘l(s)'- §E&‘.’L&M (N9,
Xq| [:bu40 . CN, =0, methyl, ethyl, propyl, butyl, methoxy, and

5 ethoxy;

R45 is methyl, ethyl, propyl, or butyl;

R4®, 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 ~-S02 (methyl), -SOp(ethyl), -SO3(phenyl),
-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

20 H, methyl, ethyl, n-propyl, i-propyl, -
C(=0O)NH(methyl), -C(=O)NH{ethyl), -C(=0)O(methyl), -
C(=0)0O(ethyl), -C(=0) (methyl), -C(=0) (ethyl), and -
C(=0)H.

25 13. A compound of Claim 11 wherein:

Rl is selected from
- (CH;)3C(=0) {(4-fluoro-phenyl),
- {CH3y)3C(=0) (4-bromo-phenyl),
30 -(CH2)3C{(=0) (4-methyl-phenyl},
- (CH2)3C(=0) (4-methoxy-phenyl),
-(CH2)3C(=0) (4-(3,4~dichloro-phenyl)phenyl),
-(CH3)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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- (CH2) 3C(=0) (4-pyridyl),
- (CHz) 3C(=0) (3-pyridyl),
- (CH3)3CH(OH) (4-fluoro-phenyl),

10 - (CHy) 3CH(OH) (4-pyridyl),
- (CH3)3CH(OH) (2, 3-dimethoxy-phenyl),
- (CH3)3S{(3-fluoro-phenyl),
- (CHy)38(4-fluoro-phenyl}),
-{CH3)38(=0) (4-fluoro-phenyl),

15 - (CH3) 3803 (3-fluoro-phenyl),
- {CH2) 3803 (4-fluoro-phenyl),
- (CH2)30(4-fluoro-phenyl),
- {CH32) 30 (phenyl),
- (CH2) 30(3-pyridyl),

20 -(CH3) 30 (4-pyridyl),
- (CH3)30(2-NHy-phenyl),
- (CHy)30(2-NH;-5~F-phenyl),
-(CHy)30(2-NHy-4-F-phenyl) ,
-(CH3)30(2-NH3-3-F-phenyl),

25 -{CH3)30(2-NH;-4-Cl-phenyl),
- {CH3) 30(2-NH3-4-0OH-phenyl),
- (CH3)30(2-NH;-4-Br-phenyl),
- (CH3)30(2-NHC (=0)Me-4-F-phenyl) ,
- (CH2) 30(2-NHC (=0) Me-phenyl),

30 - (CHy)3NH(4-fluoro-phenyl) ,
- (CH3) 3N (methyl) (4-fluoro-phenyl),
- (CH2) 3CO3z (ethyl) ,
- (CH3)3C(=0)N(methyl) (methoxy),
-(CH3)3C(=0O)NH (4-fluoro-phenyl),

-191-~



109’ & ()- 13109%' & ()- 310%' & ()- /4eo| ZONA41010
0" 34$10%" & ()-g! 34$10%&' ()-g OYOS 10%' & ()- X9*10%' & ()- F% 109K&K& ()-Z
F9% 109’ SVO/EBUYIK: VU410 y3#10% & ()-y( y3#L109%0& ()-y' PCTACYI/EI(Y -

910% & ()-10x" 10x" 10x' f;10%" & ()-:D _|[:vW410 Y s!109%0W& ()- "

s! 10%/ %& () - %& () "10% &-()-T TGLO% & ()- y3#10% & ()-y:"|[:vU410

p +10%jc" q& (‘)‘-‘J'Z‘lﬁ?%g@é(’P&"Pg‘?ﬁlllofy&' ()-Z (10% & ()- T @ "10%' 4& ()- @
"109%R8&' ()- - EvdHL) ,NMEOY-Q) (bhenyR10%#&' ()- Syl0% # & ()-

910%"' & ()-10001000100%? Q. +10%00K! 9'5'54 |[:vU410 dF -10%' & ()- nF

- 109 &( & () - S GH2) 2bbE #9&'(%} WETOTROER¥LY- ~ 10%' & ()- | 10%' & ()-G

1 () *7VUALD QB fMec (Sa1Q%8E1 (bro-BHEHY1&, () - 10e’ 10e' 10e' f; 10%' & () -
"910% ' & ()-0O | V0410 3@ 10%r\& ()-YG 3@ 10%h& ()-Y 41 310%8& ()-' >l
310%' & ()-' CICH1oMWHE (£P) (4cf lypgorplenyl) . 6<=>?M/U410 af 109%A' A& ()-Y
910% & () - 10X’ 40"\ L PrbO%% &1 (hvn_m&LA%) & () -
3@ 109%Xx' X& ()(%%&éﬁﬁ?\(/:m%g(g %,1(11%)’(%’0 &%’?‘ﬂ) ' 10% & ()-> H 10% & ()-
H 1098 & () - -XI05H) SNET{ =81 109A-A& 1 poyo<pheNX4d1010' 10' 10' f; 10% & () -

"&10% & ()- 810% & (- %, VY&l ) - %, +& () - <Wbgj | [ 1 NA41010
Y109% #: &'(%)- ‘]1‘%252@?2‘18&9:2/&4( fﬁfi%gf&ff?ﬁ%@f- 'kysmo/#&gj(“

10% #: & () - j o) B BA4AADAYI0YR () - &L0% f& ()- &MOY& ()- &MLO0%t& () -
T 10% 4 & ()-9  s10% & &-g[g%im # "109& ()- S10% #~ & ()-

s100E1Be () - ACHedokd PRthydr4Td .&15)- 10%#& ()-' *T|[: NA41010! S2

10% #: & () - Y @) 10%&nabal1FS, 10% #: & ()- - 10% #: & ()- Ff)10% #: & ()- y#
"10% #: & () - EvU4£0°9M 10% ' $)& ()-: \OM 10% & ()-:10: #: 10: #: 10: #: S;

10% #: & ()- INYFHYe(d-ind@l inyllpog#88&' ()- YESS|[: vM410 y#10%WME () -
y#10%J U& () -_ U84 BRf )3 51 4. & ()-s & W% ' & ()-

9409 () - f %] [@\7%%31 %%65?%%?%?%}10% & ()- vS "10% & ()- VS, "10% & ()-
# " 10%A5$AS ((CHE)3108BLE8E3 (Pezotanagolslovd) 10U K& ()- @0%' “& ()-@

0 ) AR I R 18 05l e
-(CH3)>2(1H-1,2,3-benzotriazol-1-yl),
-(CH3)2(1H-1,2,3-benzotriazol-2-yl},
-(CH3)3(3,4 dihydro-1(2H)-quinolinyl),
- (CHy) 2C(=0) (4-fluoro-phenyl),

20 - (CH3) 2C(=0)NH (4-fluoro-phenyl),
-CH3CH32 (3-indolyl),

-CH7CHz (1-phthalimidyl),
-{CH3) 4C(=0)N{(methyl) (methoxy) ,
- (CHz) 4COz (ethyl),
25 - (CH2) 4C (=0} (phenyl) ,
- (CH3) 4 (cyclohexyl),
- (CH2) 3CH (phenyl) 2,
-CH;CH,CH=C (phenyl) 2,
-CH;CHCH=CMe (4-F-phenyl),

30 - (CH3)3CH(4-fluoro-phenyl),,
-CH7CH2CH=C (4-fluoro-phenyl) 3,
-(CH2)2(2,3-dihydro~1H-inden-2-yl),

- (CH3) 3C(=0) (2-NHy-phenyl),
- (CH2)3C(=0) (2-NH;~-5-F-phenyl),
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-(CH3)3(5-F-2,3-dihydro-1H-indol-1-y1l},
-{CHy)3(6-F-1H-indol-3-yl},
-{(CH2)3(5-F-1H-indol-3-yl},
-(CH2)3(5-F-1H-indol-3-yl),

20 - (CH3) 3 (9H-purin-9-vy1),
- (CH3) 3 (7H-purin-7-yl),
-(CH3)3(6-F-1H-indazol-3-yl),
- (CH3) 3C(=0) (2-NHSOz;Me-4-F-phenyl),
- (CH32)3C(=0) (2-NHC(=0)Me-4-F-phenyl),
25 - (CH3)3C(=0) (2-NHC (=0O) Me-phenyl},
- (CH3)3C(=0) (2-NHCO2Et-4-F-phenyl),
- (CH2)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-NHSO2Me-4~-F-phenyl),
- (CHjy) 2C(Me) COgMe,
- (CH2) 2C (Me) CH(OH) (4-F-phenyl)
- (CHz) 2C (Me) CH(OH) (4-Cl-phenyl)a,
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N ; an

R4a is H;

d

R4b is H;

15 alternatively, R% and R%4P are taken together to form =0;

R> is H, methyl, ethyl, propyl, or butyl;

R6é is H, methyl, ethyl, propyl, or butyl;

20
alternatively, R> and R® are taken together to form a fused
heterocyclic ring of formula:
.
F%N’-’-:
o,
n
wherein:
25 X is -CHz-, -0-, or -S-; and
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n is 1;

R7, R8, and R9, 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, R®, 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 5HT2C receptor modulation

wherein the compound is a 5S5HT2C 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 obesity 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.
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