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Comprehensive treatment programs, therefore, focused on behavior modifications to reduce caloric

intake and increase physical activity using a myriad of systems. These methods have limited
efficacy and are associated with recidivism rates exceeding 95% (NIH Technology Assessment
Conference Panel, Ann. Intern. Med. 119:764-770, 1993).

35 Obesity has also been treated by administering specific agents, for example, anorectic
agents, to obese subjects. However, anorectic agents such as dextroamphetamine, the combination

of the non-amphetamine drugs phentermine and fenfluramine (Phen-Fen), and dexfenfluramine



Surgi cal interventions, such as gastric partitioning procedures,
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DETAILED DESCRIPTION OF THE INVENTION
25 The invention relates to substituted imidazole derivatives that have utility in the treatment

of obesity, said derivatives having Formula I

wherein

30 R! and R? are identical or different and are selected from



R3 is hydrogen, (Cl-GC6)al kyl, benzyl, chloro, or bromb; ONRS5 25 Xis Ra
where R4 is hydrogen or (Cl-C6)alkyl; R5 is selected from30 (C2-Cg)alkyl
or (Cr7-Ciwpmsoyuabpal kyl, each of which may optionally be ®argatSor/sisesl with
one or nore phenyl, hydroxy, benzyloxy, (Cl-0C6)al koxy, (Cl-C6)alkyl- am no,
bi s[ (C1-C3)al kyl]-am no, 1-piperidinyl, 1-pyrrolidinyl, 2,3-dihydro-1, 4-
benzodi oxi n- 2a;nh;anyhg@ﬂmgtw§eﬂbssfub‘@tmt@%w foanes yugradipogen (CHLCaakyin€-3 wo
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benzocycl opent each of whic y i ona ~be substituted on _one of
the al kyl carb@ﬁ@xG@wﬁ&ﬁ&ﬂ#@&@@ﬂﬁ@ﬁ%yﬂgxg@ﬂbﬂamﬁ?d?ﬁﬁyﬂf%ﬂm¥fﬁg¥ﬁ@i, and
optionally substituted on the phenyl ring with one or 5 nore hal ogen,
(C-C6)al kyl, (Cl-C6)al koxy, trifluoronethyl, cyano, hydroxy, benzyl oxy,
or ditro, pipdeidienrlkalyl, piperidin-3-yl, or pyrrolidin-3-yl, each of which
may optionally be substituted on the nitrogen atom of the piperidine or
pyrrolidine ring wth (ClL 10 C6)al kyl, hydroxy-substituted (Cl-C6)alkyl,
(Cl-C3)al koxy-oydblsqxvltQ]Ptie@lly@ahsti@@ﬁd‘ﬁﬁ)(pr%)éﬁiig (Cr-goallserantpifluggrpdal | y
substituted w one. : 1= C6)al kyl, (Ci1-0C6)al koxy,
trifluoronethf%,(%ggmg{mﬁ§%§€§§?&%%%zyloxy, nitro, or halogen, 15 -NR6k7
where R6 is hydrogen or (Cl-C6)alkyl; R7 is (Cl-C4)al kyl; or phenyl

optjienal Iy subgsfi W 1%111 Gt Hal B8R witfhaBh A dalkyl, (C—
hydggxy-substF&%#gﬁ&ggf%%% aﬁk@?, (%ﬁ{cé)albeyag%%g$bst?%%ﬁédl

(C1- C3) al kyl , Gedleopy, trifiyatemsthyl. ¢reangt oxy, (Cl- C6)al koxy, trifluoromet hyl,
cyan, nitro, or a halogen atom or R6 and R7, taken together with the

nitrogen atomto which they are attached, forma 5- to 10-nenbered
saturated or heaal optionally swbstisptesborcthe phenplgingivigh opp prRotedalomn Gratbeaikyl

substituted byor L Qudedrleif ) @lckyb, (Cl C6) al koxy, hydroxy-substituted
(C1- C3) al kyl, %%E%%§§§¥ony-sub§$%tﬁ%ﬁh’ (C1-C3) al kyl, benzyl, phenyl,

hydﬁbxy, benzyl oxy, or fluorine; or 30 R4 and R$, taken together with the
ni trogen atom g} Wi GBnbReY s-AliRe@blAchEted FEBRRIIPradic opRoliB @dted

saturated or unsaturated heterocyclic radical optionally substituted with
one or nore ofwith fiwsringdCr-Corlkys (Gi-kyplkoxycriflegpmpthsk gr cyele) 20d06) al kyl - ami no,
bi s[ (C1-C3) al kyl ]-am no, trifluoronmethyl, hydroxy, hydroxy 35 substituted
(C1-C6) al kyl, phenyl -substituted (Cl-C6)al kyl, cyan, a 5- to 10- 4 WO
03/ 040107 PCT/ajS02 1 Bosmbered aromatic monocyclic or bicyclic heterocyclic radical optionally

20 substituted with one or more halogen, (C;~Cg)alkyl, (C;—Cs)alkoxy, trifluoromethyl,

cyano, nitro, or phenyl;

R is hydrogen, (C;—Cg)alkyl, benzyl, chloro, or bromo;

25 Xis R*
where R* is hydrogen or (C1—Cg)alkyl;

R® is selected from
30 (C2—Cy)alkyl or (C~Cyy)bicycloalkyl, each of which may optionally be substituted
with one or more phenyl, hydroxy, benzyloxy, (Ci—Cs)alkoxy, (C,—Cs)alkyl-
amino, bis[(C—Cs)alkyl]-amino, 1-piperidinyl, 1-pyrrolidinyl, 2,3-dihydro-1,4-
benzodioxin-2-yl, hydroxy-substituted (C;~Cg)alkyl, or fluorine,
3



menbered aromati c nonocyclic or bicyclic heterocyclic radical, or phenyl
optionally substituted with one or nore (C -C6)al kyl, hydroxy, benzyl oxy,
(d - Co6) awbasyp401dT i f | uoronet hyl, cyano, nitro, or hal ogenPCFu02/3054#N S Ri 0
Xis Hwhere R10 is (Cl1-C9)al kyl optionally substituted with one or nore
phenyl, hydroxy, 10 benzyl oxy, (C1-C6)al koxy, or a fluorine atom or
phenyl , benzocycl ohexyl or benzocyclopentyl optionally substituted on the

phenyl —ring with gug,en ﬂﬂéﬁﬁ tefyl @e&@%%h&xyh&ﬁfeﬁi@éycl@ﬁﬁ@y b2%)6f which ma
(d -Co)al koxy, or halgﬁ har macéutical salts and esters thereof.

Anot her enbodi ment aptionafz bg ﬁibétﬁtlﬁeéﬁn ersred thetatiybgarhoms With BYEoRe PingRpxY, 85
having Formula | whglgl 28 )ﬂwlaﬁq Figon% PsubHRREA Githe El'ien?l dde8fi@Mne 8nd are

sel ected from a phenyl group optiona substituted one or nore
hal dgen, (O - C6) al kydre hﬁlexen @j%bakl@kjclﬂ)plﬁcpmﬁrémtwrhyl YRR IRy r o,

(CG-C6)al kyl carbony F%ﬁﬂ5q?’tﬁ Cl- C6) al kyl am no-carbonyl -am no, or phenyl,
25 (C2-Co6)al kyl, cyc ex opfionally substituted with (C -06)al kyl,

(d -Co) al koxy, trlfluoronethyl cyano, or with one or nore fluorine, 30 1-

or 2-napht hyl Opt'%?én'd&aﬁ bs5; ﬁdﬂ&? 1, O Srofl@h @08 Neack{ & vl Bhykpkionally b
(C1- Co) al koxy, tr| or o , orgcya]'gn)tc?)rO V€@0§?046ﬁ07 P Jg%z 38545

benzyl optionally wb%ﬂwdﬂnéhe @ﬁogehéltopm,frﬁl&q plpmﬁ@emywogﬁ@egpg Wik €1hal ogen,
(ClpgC6) al kyl, (D - 13) bmy-bulblsfiths e (b, c?rcgyama«msu@néfedk@l_

10- nenbered saturate unsat ur at ed heterocy c ic radical optionally
substituted 5 wit rcsbang@rhewl of phiengigptpnely submlted:wtamwynorﬁ pf @ruor omret hyl |

or cyan, and a 5- t ahQﬂ r(@m&{aﬁ(gxy%@fﬁﬁ}dnﬁétﬂw Q%Mcﬂyd‘f‘oxsﬂbegiﬁéé@' hiffo, or

het er ocyclic radlc optlon Subst it ut one or noré hal ogen,
(d-Co6)al kyl, (C1- G@%ﬁ@koxy, trlfluoronethyl cyano, nitro, or phenyl,
with the proviso that R2 is not an unsubstltuted 4-pyridyl or an 10
unsubstituted 4- pyrlnl glnyl group; R3 is hydrogen, (d-0C6)alkyl, benzyl,
chllro, or brono; 4 Xis R 15 where R4 is hydrogen or

(Cl-Ce)al kyl; RSis phenyﬁ SROS hidrbiead: Wt LB aRe or more (C -C6)al kyl,
hydroxy (Cl-C6)al kyl, (Cl- ot 8,16
R’ is (C1—Co)alkyl; or phenyl optionally substituted with one or more of
(C—Ce)alkyl, hydroxy-substituted (C,—Cs)alkyl, (C;—Cs)alkoxy-
20 substituted (C;—Cs)alkyl, phenyl, hydroxy, benzyloxy, (C—Ce)alkoxy,

trifluoromethyl, cyano, nitro, or a halogen atom, or

R® and R’, taken together with the nitrogen atom to which they are
attached, form a 5- to 10-membered saturated or unsaturated heterocyclic
25 ring which is optionally substituted by one or more (C;—Ce)alkyl, (C;—
Cs)alkoxy, hydroxy-substituted (C;—Cs)alkyl, (C1—Cs)alkoxy-substituted
(C—-Cy)alkyl, benzyl, phenyl, hydroxy, benzyloxy, or fluorine;

or
30
R*and R®, taken together with the nitrogen atom to which they are attached,
form a 5- to 10-membered saturated or unsaturated heterocyclic radical optionally
substituted with one or more of fluorine, (C;—Cg)alkyl, (C—Ce)alkoxy, (Ci—
Ce)alkyl-amino, bis[(C;—Cs)alkyl]-amino, trifluoromethyl, hydroxy, hydroxy-
35 substituted (C—Ce)alkyl, phenyl-substituted (C;—Ce)alkyl, cyano, a 5-to 10-
4



C6) al koxy, phenyl, hydroxy, benzyloxy, trifluoronethyl, or hal ogen, or 20
a 5- to 10-nenbered aromatic nonocyclic or bicyclic heterocyclic radical
opt i onal I'woulstint uted with one or nore (Cl-C6)al kyl, (ClLPCa)umokaosys or
trifluoronmethyl; 25 or GH2 R9 N Xis R$ where R8 is a hydrogen or
(Cl-C6)al kyl; 6 WO 03/040107 PCT/ US02/ 30545 R9 is a (d-C9)al kyl or

(C7- C 1) bi cycl oal ky Megrsisp arogigtimanooyplicen bicyclis petetonpdlicyadinab ot pieugled Wi t h

one or nore of phenyhiodaies ;éi@ﬁh r rne,
benzyl in which the bheny{(j ?%te?gﬂ%g%%#g{?lsuﬁ stl’?%éy’%eﬁiogﬁébbr nor e
of (G 5 C6)alkyl, kydkexy rifferomathykyyanoctireRy halkgery, trifl uor onet hyl ,
cyano, nitro, or halogen, or phenyl, benzocycl ohexyl or benzocycl opentyl
optignally substituted on the phenyl ring with one or nore of a phenyl,
hydr oxy, Benzyl oxy, (C -C6)al koxy, or 10 halogen; or R8 and R9, together
with the nitrogen atomto which they are attached, forma 5- to 10 nenbered
saturated or unsaturated heterocyclic radical optionally substituted with
15 one or nore of OCK C6)al kyl, benzyl, hydroxy, benzyloxy, (d -C6)alkoxy,
hal ogen, a 5- tu mber ed saturated or unsaturated heterocyclic radical;
or phenylioptionaily substituted with one or nore of (C -C6)alkyl,

hydr oxy, benzyl oxy, (Cl-C6)al koxy, trifluoronethyl, cyano, nitro, or

hal ogen; 20 or O 1'ill 11 Xis '~ R where R11 is (C2-C9)al kyl optionally
substituted w & Ofc.0 gﬂ%h . nzyl.0xy,. (.Cl- C6) al koxy,
or f]uorine, pﬁgﬁgﬁ‘fﬁ&%ﬂ?%ﬁhﬁﬁ p %%%%gﬁgéﬁwygé%ﬁ??%ﬁa?*?%th ¥Ptuted with
one'dr nore of (Clbegylakk(Fi-Chgliieroxyr a herizgatomyr ( Cl - C6) al koxy,
trifluoronethyl, cyano, nitro, or halogen, 30 benzyl, 2-phenyl-ethyl,
benzocycl ohexyl or benzocycl opentyl, each of which nay be optionally
substituted on one Bienylhkenzparglohexyt dsdarzogicidpentyldptisne]ly sehstityted Xy the@henyl

Al ogern, - 7 VD 031 4o B tRba sehat SRt B Rl ony

trifluoronethyl, cyﬁﬂ%?nhydroxy, benzyl oxy or nitro,

15
and pharmaceutical salts and esters thereof,
Another embodiment of the invention consists of imidazole derivatives having Formula I
wherein
20 R' and R? are identical or different and are selected from
a phenyl group optionally substituted with one or more halogen, (C1—Cealkyl, (Ci~
Co)alkoxy, trifluoromethyl, cyano, nitro, (C;-Cg)alkyl carbonyl-amino, (C1-Cyglalkyl
amino-carbonyl-amino, or phenyl,
25 (C—Ce)alkyl,
cyclohexyl optionally substituted with (C;—Cg)alkyl, (Ci—Cg)alkoxy, trifluoromethyl,
cyano, or with one or more fluorine,
30 1- or 2-naphthy] optionally substituted with halogen, (C;~Cg)alkyl, (C 1—Cg)alkoxy,

trifluoromethyl, or cyano,



or a 5- to 10-nenbered aromati c nonocyclic or bicyclic heterocyclic
radical; 5 and pharmaceutical salts and esters thereof. The terns

i denti fi edoabBowaohave the foll ow ng neani ng t hroughout: POT/USal/sFen"” neans
fluorine, chlorine, bromne or iodine. The ternms "(Cl-C3)alkyl",

"(d-co)al kyl:, ™ - al kyl ", "(d-C9)al kyl”, and " - C9)al kyl " mean
Cl-C3, Ci-Gs, b@&%@@é@?%&#& e s ltBPn%?ranmf%%O%P«(%}r Flitbs,
respectively, (Chatalieyy, alfhorontlyljdecyansycl i ¢ al kyl radical as part of the
al kyl group. For example, this includes groups such as cycl opropyl,

cycl ohexyl, cyclopropyl-nethyl, and cycl oheptyl-nmethyl 15 groups. The
preferred al kyls- grioupsntara saltafedlor ugbiiyiad HefeRiRydlic radich] bRRBLIBAMbstBQLPS -

"(Cl- C3) al koxy" d."(C1- | koxy" an (C1-C3)al kyl -oxy and

( 01?5(:6) al kyl - 5%2%0% &e&g%}@%%fﬁs@gm@%%@a}%ﬂﬁ|c vafeans a G r-Cl1

bi cyclic al kyl group, such as octahydro-2- pental enyl,
bicyclo[2.2.1]hePt-2-%h@ nd bicyclo[3.2.1]oct-8-yl, that is optionally
subst it ut ed wrh'© Bongrhsresaronatic MeRedyGIc Ghdyplis heteresyeliGradioad optiggally - nenber ed
saturated or uyisafuted MiBdnb 6t 60 EME6EnC(T;ACtHah, (CIEgAkory, imRebmeyl,br | dged,
nmono-, bi-, or tri-cyclic, non-aromatic hejerocyclic radical which may

contai n one t §YARPHEER opPhanKle WH the PERYISE AR Ri 1 pelgBnsebriityed 4-pgHdE 9T #ur . These
radocal s incIuﬂ@bﬁﬂ@afmb%@ﬂhﬁ§1§QQ£caIs, for exanple, pyrrolidin-1-yl,

pi peridin-1-yl, piperazin-1-yl, azepan-1l-yl, norpholin-4-yl, 25

hexahydr ocycl opent a[ c] pyrrol -2(1H)-yl, and thionorpholin-4-yl. The term "5-
to 10-HERﬁﬁﬂ@dm@ﬁgugLC@mgﬁnQﬁ%thmngbrEbﬁwp|iC heterocyclic radical"” neans
a 5- or 6-nenbered aromatic heterocyclic radical or a fused bicyclic
aromatic heterocyclic radical, which nay contain one to three of the

het er oat ons ni t©®ogen, oxygen, or sulfur. These radicals include the

fol |l ow ng radhgﬁls;éfor exanple, furyl, thienyl, isoxazolyl, pyridyl, 30
pyri m di nyl, béniﬁ;uranyl, and benzot hi enyl. Wien any noiety is described
as bei ngXssbstitWed, it can have one or nore of the indicated
suq§tituents that can be | ocated at any avail able position on the noiety.
Whéh there are two or nore substituents on any noiety, each termshall be
defi ned i ndepende®’ isyhydfogany (6-0gelkiln each occurrence. 35 Representative
salts of the conpounds of Formula | include the conventional non-toxic
salts and the quaternary ammonium salts which are formed, for exanple, from
i norgani ¢ or & gahenyl sbstited Bith 401G TndROD, USRIYB BSdibxy @ iGmlloL, (Bases by

means wel |l known ip.the art. r,.exanpl S aci ddj tion salts include
acetate, adipate, gf)ﬁfiﬁﬂ)?f’ Bﬁengfs:g}édrr%xé'tgeg) Eigx a?l}%glf)ré)fne é’g%%ato ot O
bed@enesul fonate, bisulfate, butyrate, citrate, canphorate,
canphor sul fonate, c¢i ¢l opent anepr.opi onat.e i gl yucopnat e,
dodecyl sul fate, et ﬁgﬂ@ggﬁ%ﬁbae%é,&%%ﬁ%ng?%cgdb Oﬁcbcﬁcélbc"thae%(r)%?' éeh,C tadical
gl ycer ophosphat e, hgimnsliy fubstiytebwitteqtean oateg C-HR)atltyh € £ Coalkdsyoohl or i de,
hydr obr om de, hydr&ﬁ&ﬂﬁ%&h - hydr oxyet hanesul fonate, itaconate, |actate,
mal eat e, nmandel at e, net hanesul fonate, 2-naphthal enesul fonate, nicotinate,
nitrate, oxal ate, panpate, pectinate, persulfate, 3-phenyl propionate,
pi tate, jpival ate, propionate, succinate, sulfonate, tartrate,
t hiocyanate, tosylate, and undecanoate. Base salts include al kali netal
salts such as potassium and sodiumsalts, alkaline earth

CHz  RY

C

X is R®

where R® is a hydrogen or (C—Cg)alkyl;



10 netal salts such as cal ciumand nagnesium salts, and anmoniumsalts with
organi ¢ bases such as dicycl ohexylam ne salts and N-nethyl -D gl ucam ne.
Addi t i onawby3/olpas? ¢ nitrogen containing groups may be quaCarusozawg4iv t h
such agents as | ower al kyl halides such as nethyl, ethyl, propyl, and

butyl chlorides, brom des and iodides; dialkyl sulfates |ike dinethyl,

di et hyl, and difbift34Cr-alyAeCrndbigydenityl gioi, saebeof whishds aptianatly vaistitied such
as decyl, lauryl, mgiinsd¥br aod r &£%$ i N i.d 1d. i odi des,
aral kyl halides |ike benzyl an§§g%§%é%%$%§bro %%gﬁgﬁagggﬁgfgimg & esters
in the present invention are non-toxic, pharmaceutically acceptable ester
derivatives of t he. %E&%hﬂlvﬁli&fthé: ﬁfeﬁ}llrﬁg lis opﬂ&ﬁl?'sﬁb%ﬁd%ﬂ%tﬁ%‘ﬁg b n(%Ioergl 4 @Lt 1ves
prepared from acetic benzoi c, nmandel ic, "steafic, lactic, sallcyP| s

hydr 8xynapht hoi ¢, glCutebtib Br&eTse bengrigxy KCic 6o irfluoroTiethyh byzohalitr orpounds
of Formula | may bepggt&rbdied by a variety of conventional procedures 20

i ncludi ng reacting the appropriate anhydri de, carboxylic acid, or acid
chloride with the al cohol group of the Fornmula | conpound. The appropriate
anhydride is reacted,w ' f..an acyl ati o

catal yst such as 1,g-%?%hﬁ%ﬁé?ﬁ@%ﬁﬂ@hﬁ%?ﬁ%%ﬁ?ﬁ&f ﬁ%E%SS%WR &Pﬁ#ﬁpﬂhang

di et hyl am nopyri di &% Vithquegsprasp pf anbeny dryldmxy, tieozyiey o Orely)diexy,@act ed Wit h
theial cohol in the pprgsence of a dehydrating agent such as

di cycl ohexyl car bodi i m de, 1-[3-di methyl am nopropyl]-3 25 ethyl carbodiim de
or ot her water %ol ubl e dehydrating agents which are used to drive the
reaction by the renoval of water, and optionally, an acylation catalyst.
Esterification_pmay glso be reached wusing the appropriate carboxylic acid
in the presenc® ¥ }rlogsthes mathcharicossn tparth ddichitty opstattachadl,| form a Hyto i@k ne, or

in the presence of NoNnGad DanMbdbi kAR ol b 6100, 9 an

di ne
acig chloride with the al cohol nmay be carried od?%&#%ﬁgg%mggsiafﬂg%Wﬂh

cat B yst such as DV &massefi(Gitealkylberapehwkotyl eaiziloxyt Ha—Gpalkosyul d readi |y
know how t o successfisthded, £Ak8 Yo-RhbdBESRAS é!i%!néauﬂétecf’ﬂé?&&%,ﬁﬁ%%%%f of

esterification of alcohols. Sensitive or reactive groups 6ﬁpound of
Formula | may needPigylswtionally sbsiiyted withene ermyore pf (CheCadioldydrethods f or
form ng esters, andp bBCtd,ng QURSI : ed by
conventi onal nethodgﬁ%EIﬁpiﬁomgdg% fheugg%éﬁghgggggwgﬂg&%@ﬂ%%T/U802/30545
It will be appreciated that diastereoners and enantioners of the
exedplifi@d structures will often be possible, and that pure isoners
represent preferred enbodinents. It is intended that pure stereoisoners,
and m xtures thereof, are within the scope of the invention. The conpounds
of this inventi@n may, either by nature of asymetric centers or by 5
restricted rotqﬂ{qu be present in the formof isonmers. Any isoner nay be
present iXigthe (RR, (S)-, or (R S) configuration, preferably in the (R)-
or (S)- configuration, whichever is npost active. Al isoners, whether
separated, pure, partially pure, or in racemc mxture, of the conpounds
of this inventiler R & Enanyumabseonaliytstbsititddyiscai r Abretphés1ilp¥eRy i on. The
purgsfication of sa&p Hgoqﬁfs gld theéﬁe aration of said isonmeric m xtures
may be acconpl i shed By SV alTdard LFy1% ﬂgﬁhes known in the art. Geonetric
i soners by nature of substituents about a double bond or a ring nmay be

present in cis (= 4-),0r trans (= E-) form and both isoneric forns are
enconpassed Wi t hin pt%ﬁ]?éyl Zogeh @'F pﬁetnPiF‘l‘zgi IE%WP?Ig'ﬁPbST‘H’éedp‘&Fh_L e or AP ocess to
be utilized in the (Ci-ehpaikt hpdronf, bédigloeR (PEUNEEHS triffibSmiethyE Bfan® hitrdl5
depends upon the SQ&@&LH% conpound desired. Such factors as the sel ection
of the specific noie ee™ and t he specific substituents on the various
noﬁ@tiesz all play a role in the path to be followed in the preparation of
E ggoz |F1)|e§ LLI ¢ conmpoyjl Syl,(}]iphter%;l-Se’chlylr;'ggnggcI:y%{;l)hex-gIYI grsbeen;oggglc%regtyf rezﬁ:hro%\?vghiilclll )nlnay

be optionally substituted on one of the alkyl carbons with hydroxy, benzyloxy, or

hydroxy (C—Cg)alkyl, and optionally substituted on the phenyl ring with halogen,



by one of ordinary skill in the art. For synthesis of any particul ar
conpound, one skilled in the art wll recognize that the use 20 of

prot ecti mryogsowpas? nay be required for the synthesis of compaursdy3esaent ai ni ng
certain substituents. A description of suitable protecting groups and
appropriate nethods of adding and renpving such groups nmay be found in:
Protective G oups &gk é&s%%l}ﬁ@% tgifluesapgthyl, AR ibgroxy, PenzglpXyprddlie,  John
Wl ey and Sons, New:York, 1991. In the Reaction Schenes bel ow, one skilled
in the art will recognize that reagents and 25 sol vents actually used may
be sel ected fromseveral reagents and solvents well known in the art to be
effective equival entssio MAGANRRECHEh&ichRABGRLIS orWicyS Bt NeRbHcldy Bdisdtown in a
Reaction Schene, therefore, they are neant to be illustrative exanpl es of
conditions desirable for the execution of that particul ar Reaction Schene.
Abbr evi ath@pSrifleuti@rRit IiRGelsteALEoNPanying text are listed later in this
di scl osure under "Abbreviations and Acronyns."” 30 Another object of this
invention is to provide nmethods of meking the conmpounds of the invention.

The conpounds TR YerReidefiERALES e hhRThe RA Y nR¥Bhd BRIugndmBt erial s by the
met hods outlined in Reaction Schenes 1 and 2 bel ow, and by obvi ous

nmodipf i cat i ons <ghRE&E Aneadd BoRhE SRBLind, BRI Rbdik! ates to the use of the
conmpounds of this invention for the trea bulim a and obesity

f t ment_ of
i ncl udi ng assothedeay “Hystdkden(@antkdt: ndF Syt 'y (Cakealig!”, and “(Cr-
overwei g P .QPE | ' C hn@8,d, Bheaf ¥R Bed | grol
gal | st on(r;-@sg?an?aﬁ%%?(:?e. . ll_ggttgjlzf)wr}és ﬁ'%g VO 63?040107 PCT/ U%%g}ggygg&S rectum
pr ost at e reBeENely, thay ey glso inglderd eydlia mkylaadical zs pagtaf ths 2Hatigeur- §AExBmPs: duct ),
menst r ualiis fRRAEBbdpk 5ih as bydfoprdpyl, b}chhemlcy&M&B}!r)]ﬂ-n@ﬂ@Uaﬁé cycRBbRAaRdINI tis,
and sl eep apnea, as well as for a nunber of other pharmaceutical uses
asddci at &PuPheFharepredaliyhergepsiapromethy gt Bsepyb rdispRrr 8°4P  f ood i nt ake,
dysl i pi demi a, {ypehhikdgh YESHCASYaRoxPHMR QOEBCHIINRS ahd (FLahsbesyy,
(non-insulin 5 dlependent di abetes), atherosclerotic di seases such as heart
failure, P&V pi demia, hyperchol esteremia, |ow HDL | evel s, hypertension,
car di ovascul ar(@dLegmasclohRal hehR@ C,at NekRIehREDEbS, skfhobMhydleart di sease,
coronary artery disease, and hypertensi onéé cerebrovascul ar . di sease and
per i pher @Fntolgad diicygioleh HaertPrid aad kisutioid<- 1dtet- 1l dhat petieneliy substifuiad wih pe
usebul f Qhe oﬁlﬁ&ggﬂea@g@l\@i ol ogi cal disorders related to, for exanple,
regul ation of insulin sensitivity, 10 inflammtory response, plasnma

triglycerides ThRfm “Prip IGvembrrse sdrated pr ynsgiwieied BegropyedC radical” meams adBiffounds
of For rruIXabﬁdgga, ﬁ?ﬂos; bi—PMQﬂn-%&déi!a, ﬁih%r&%fdﬁe %_&t@l@pﬂidﬁc Eh’ﬂ_icﬁﬁhl!ﬂélbxln@}a @ﬁtaiﬂtﬁéﬁpegt i ]9
agents. Accordjngly, an enbodi nent of this_inventjon inc s.a nmethod o
treat i ng RO AT ReRatoRIREe SR S EESRY SHHET Lhess frkralsimriuge bhftufiﬂ&wnﬁ(ﬁgﬁleﬁadi ng
mammal s) Mx@ﬁpl@,%bﬁcﬁ%&-y%@meﬂﬂﬁtleﬂj ﬂiﬁbfréz%-wa:aapalaﬁtiﬁgmo@om??mpsi tion s
contai nin n, anoynt t ungd .0 ornula_.l that is effective in
trgéti ng bgﬁg‘y‘?rﬁ?yﬁg)%’e’%%ﬂm"?‘iﬁ@gl. %rﬁ’i‘ Ehﬁ‘ﬂ%orﬁl?oqyﬁb‘lr'%l a | may be admi nistered
?:l) ﬁge or in cgmbitdmt“@saallwéﬁdmb@ge gﬁhaﬂ@ﬁa@goc@&lﬁ}d’r biofdic hEtbﬁ)EﬁﬁebHdioﬁl”ag?nt is

Ination therapy Inc es a nistration of .a si.ngl.e armaceut | ca
dosage f & %ti% ‘Wbé‘i‘?gé’iﬁ’maﬁ? ergeye %ﬁ%‘ﬁﬂd’r%f‘“?‘i 1W%L‘éarf’g‘ﬁtr’1°ofleffﬁ%yﬁlf° mor e
Eddi t: on?adiéanmemyg:@mg%@n& ﬁ),thlias ofr/]bﬁé het@Sat@Riftdgeh) Al b@Nohlfih@heenpound of
ormul a nd .eac itian er apeut i ent.s In, its . separat e
phar naceﬁ?‘ﬁ‘if‘gl m‘g%gé]seefoﬁ%"i‘%f ’t"g]é#r %?glgxédﬁ%@?ny =ésoéﬁ??ﬁ'&tﬂ¥ﬂgﬁ? Formul a |
andoa t heyapealidyl Geagainylayd hezapieyli st ered to the patient together in a
single oral d e conposi tion such .as tabl et or capsul e, or. each agent
ey be oo ni STaaay Pogs e 46 pet wheleh feptiava pheptwore S

indicated substituents that can be located at any available position on the moiety. When there are

two or more substituents on any moiety, each term shall be defined independently of any other in
each occurrence.
35 Representative salts of the compounds of Formula I include the conventional non-toxic

salts and the quaternary ammonium salts which are formed, for example, from inorganic or organic
8



Wher e separate dosage fornul ati ons are used, the conmpound of Formula | and
one or nore 25 additional therapeutic agents nay be adm nistered at
essenti alwg oslogoisane tine (e.g., concurrently) or at sepacatsvy3sutaggered
times (e.g., sequentially). For exanple, the corrpounds of Formula I may be
used in conbl atign with ther .therapies an fuI or t he

t r eat ment2igf © %Y Vatn o "Ye Fnetgef‘rﬁ 38 \d F‘ﬁﬂg‘%\?\ﬁdtaa fopssa t%l’&‘fjﬂﬂ%r ecept or
agoni st s a5¢igb), adipatela e, %Brba@r aspd&taeeoaaizmé iberixedstlfonate it iipaaed t hat 30
nodul at es _ di gestl on and/ t abol.i sm such as drugs, that é;ﬁdU| ate

t her moge &S Sarpitey &y, 0 onafgirnappts, cyelopentarepPpieRais, dighisaralert j ety. In

addi t i on,dolidt91s610AE) SRSl fatt ufkibR, %ud&é@tﬂ@at@%d@to@h&f}% hémigglfded, nat i on
with one or nore of the fol] ow ng for thetreatnent of

1 ot og Hoptapan i gicale Ghlon, B P e, AT B Be P iHag oen e

et f or M NtadnaRUb&4E] hileasd) hfafdbydd) h@ﬁqsne%wma@sz %h&ﬁ@h&ﬂl@ﬁaﬂ@ ﬁ&)tmate,
chl oropropam de, tol azam de, tol butanide, yburi de, 9 pi zi de, glycl azide;

or any Firagporate pariepie. peetingia@srssliee 5 -Phok @PPIP?%% PicF %B’c‘,’?lé"leelﬁﬁﬂelg‘és uch as,

for exanph&inatee@@Bhdtd)itdeataMoRabRg kdshlaEand¥hdRatlapec 0Si dase i nhibitors such
as acarbose, voglibose, or maglitol. Al so, the corrpgunds of Fornula | may

be used in cdifbt R4t mslﬁdwlka%lmmsé& sacly s pgapsin andligmesgliss alk lkdpgerts), bile

aci bi ndhdd sai@Shdhas Qﬁlcﬁﬂnt%h& ﬁmg@ﬁ?ﬂuﬂ s8R, hnePndrvSurhk Shltk WIRh OM@nit h@seé éuidh 6k
profile of subjects wt ounds_of Fornula 5 I may al so be

used in céwpiokawl a&lﬁpwlf%ﬁn&évemtgylﬁr&ww@aﬁ@ déuml&pém%ireﬁ?ne@ltamg

i nhi bi tor o Emaﬁlﬂegq&ie@rﬁﬁdd&ﬂth(%ﬁéﬁ\/@éﬁtk %oﬁ%ﬂ?ﬁhzﬂﬁ@f@uch 4s3ndthyR CHIBN, propyRI Ci um
channel gkers therm)re ﬁlféé)rrpounds i

t he pre t invention were
ot or i s DY) s, PO AP EAp GRS R I A&l g {1 cant
c 0 nc entr %h{f&ié‘%?dl &aﬁlblestutgétad , Tong tIﬁh%I {ﬂi‘ll@ésesucﬁ &seafe@ﬂ TRAVINASTiNY] and metaryn Inve ntion

ave 111 e [.rea 0 y OT vall ous entra ner vous
sys]t Oﬁespgrﬁ’éﬁ%F i Ladifles g%ﬂé‘é]ﬂie ?E%?ﬁ‘iz%@n‘i P\@n?ﬂﬂggf%&ﬁs 2pd o8Bt ance
OL behaVI or al Bﬁ@ét@rﬁ iOfe plawﬂt fnbgtiod ﬁt‘iaﬁﬁrﬁﬂk @Janda\osmcdw @c@ﬁmd fs&f ﬁd with
the use o chatro tanc | KEW Se, oun of tnhis
i nventi ori; ﬁgﬁ}x’ éheL?E‘io ‘i’1 Pﬁs%ﬁnu]ﬁﬁe%%ﬁg‘?ﬁ?ﬁ’?r %ﬁﬁ'aatt%g@ Qﬂa‘i‘?%nl tion
and  Meneizoil, SRAEE, Stearld) BrcGE RHRYING Syd@bxynaihfsicd glucdhBtosit, $ad BRcdtlid dcidzed, i n

free base.formor in c sitio research an
di agnost ?%?a[if’hoigow&q%% %fxg?yeb?ceéteg?%&v&getygﬂ&ontv%lopaﬁ RECSHEch are
weld0  Kknauéhdify fedtgingite apffhlﬁ{a&fdﬂhﬁindb herbpx@iseait, dravid thlofde wittCthel gleshol

conposi ti ons i e.conp an in arrier a n effectiv
anount ofgr%{lpé’\éxﬂi‘?g;éﬁlﬂﬂﬁ H‘Eﬂsj%ie aprgpprigte ‘{“d?)fs reRsted v 'gdlé aé‘é’g 1%% i nert
carrier ipsesamty off@i a&ylaﬁd)n sl B hsudiogst , $vois| dirhdteiatibo mbphthaleheordOMPOUNNV-t 0 be

carried ich nds support, ns_.of onv n tr bl e
ot ot e lomeB e S BB ke SRR HE TR0 SRy e B
anount ofprésb@eQomymdtmgSagbﬂnaﬁchaﬁaumom;dehbcpﬁmdm e$3—&mteéﬁlab:ﬁnc@fop@b§6ﬂ s an

f h t | b d t ted
> pr od U aRHE L P s SE O ST vRR: et e felrur i n
e ?ﬁ?‘?ﬁgﬁm?mﬁ%‘?’f&? @ﬂ%?g"m““??’ﬁé’mmﬁ??“ e T ho
et o dieacorab e R A e Rreg B oo Rk Sy B 0T B 1 o

better dipstidinguwk &dhe Weﬁcd’&&tﬂf—lcgtb@ﬂkﬁﬁhﬁﬁzﬂe st pgzﬁdlhe’ Heattdn\vo atSac&iy stem are

| et i t
For mut ar iy AR P afedfo! Hy B FRESGe 01 i PRy S TRn PSS RPN For
exeﬁgpl e, @mmthmsmdsmcﬁr; whad rea&srnmbwrho?ammgessfmy camty onnthese Iaydelbas;dtt)hegr oups
maybe convert.e sters c es ring one .or more carbox
hy)(;r oxyl ogﬁf’%%%ﬂﬁﬁqﬁlﬁg of h8ﬁ g?né W?/&rr%‘(l‘c)}% @gléﬁs Oﬁlﬁ%/esﬁog]lpolbnld(?gﬁ 4fal ues

or are cloesineel toye protected during any of the above methods for forming esters, and protectmg

groups may be added and removed by conventional methods well known in the art.



30 endogenous esterases orlipases in vivo. See for exanple U S. Patent Nos.
4,942,184; 4,960,790; 5,817,840; and 5,824,701 (all of which are

i ncor por awed3jeriei n by reference in their entirety), and pcafisSozsses
therein. An object of this invention is to provide a nethod of inducing

wei ght | oss i ndi vi.du adm ni stratjon of co d of the
"hvention. Tha w&bﬁalaprscrlat?fﬂ%at %@W@&ﬁ o At iie %@ﬁ%ﬁﬁ%ﬁﬁ%@m%@ Bilhn
i ndi vid U@he@bet edisip et maﬂ)drylse&lé@ eapkag@lt BreRdHRY eﬁf)ocﬁﬁneﬂtﬁ asis igacleC apand of

the 12 WD 03/040107 PCT/ USO 0545 Hventlon or rodrug thereof, which
i s suffi CIEREORES ¥t RodRef P P‘Bé’@thmﬁ SRR IB‘ﬁenfl ‘ther conprises a

net hod of previastédighune @Hiilis Bédtioh Fadlkith& by bl keadf a@r)ﬂn@éﬂxﬁﬂ Sty 'bgag an
anoynt of at Ieast gne co ound of _the invention, a prodr g( h&geof
5 Ren

whi ch i s T&tHfgdEpialin. PoPpTed fripomegs, A 1 @“ééﬁ’é}‘ ¢ Preyeahin
Conpoundsyr @i, s)kefifigdkAioh, ﬁ&emaymdﬁle OF)- GOSIEb¥i duraBbR wWhidRPRd: @dndyactivyari ety of

nmet hodol ogi es. The sel ctlon of the partlcul ar nmethod to be used depends
upon such f actASHisomEs. msther ssparated: ppiey Pagfally gpte ofs if Heenis pa¥iienyf thevat er i al s,

conpat i blcbmpcwnasf offthi8 Glvi@1da lareBnOdHRsasIM ithinRe oERATMiSinVSRdn. BRChutifeatidht | mat e
structural esent in _the final conpaund bein repared. It

feature
will be &ﬁaa& iSprayE amlt ﬁ? %@gféﬂ%nmf|swé&°¥nﬁm{% %@aﬁh?&eCW%*mflﬁaﬁw met hod

mayi0 i N SEREL ﬁ@mnmehmful for the prepar ation of i ndi vi dual conpound
exanpl es of For mul a | general , th rrpoun Formula | are prepared

fromthe int eﬁ?ﬁ’&?%‘f’é“’@&ﬁ&éﬂ@ﬁ‘%}fecﬁf SuhSBWﬁm apoy a blFll?énqw%ftaHH’éénaéh‘i’F Prsd i n

React i on iSeRENE.) 8 trdnb €= £9 TRAIME Both ik@hdhelfemYlard ehedipabied RathRdhdtopdtE Met hods
outlined |n Reaction Scheme 1, by one of the two paths as shown. For the
compound$MdFVEEPRul as 1a-d and 11-XI11, unless specifically defined

ot herw se, R, TRe pifidulardistessXo BE @ilRsd sakd p}qﬁra@b@uﬁhé afmﬂiaﬁdﬂﬂfand mvéhﬁoﬂ/\o
03/ 40107 P /USOZI}%O _‘%G@Reactlon Sche 1 Path CN 3 O

(depepdgprog t sl depiried Sugitaqipss agdhe Beé%orwf tEf %PF”F?C PPges Vi )
R2Y  basend fRe NaIER sGbsBtuBntbh 3 GAZdss mdicty, alRBlafdiRrold inthe Mith be Btlowed in

the preparation of the specific compounds of this invention. These factors are readily recognized
by one of ordinary skill in the art.
For synthesis of any particular compound, one skilled in the art will recognize that the use

20 of protecting groups may be required for the synthesis of compounds containing certain
substituents. A description of suitable protecting groups and appropriate methods of adding and
removing such groups may be found in: Protective Groups in Organic Synthesis, Second Edition,
T. W. Greene, John Wiley and Sons, New York, 1991.

In the Reaction Schemes below, one skilled in the art will recognize that reagents and

25 solvents actually used may be selected from several reagents and solvents well known in the art to
be effective equivalents. When specific reagents or solvents are shown in a Reaction Scheme,
therefore, they are meant to be illustrative examples of conditions desirable for the execution of
that particular Reaction Scheme. Abbreviations not identified in accompanying text are listed later
in this disclosure under “Abbreviations and Acronyms.”

30 Another object of this invention is to provide methods of making the compounds of the
invention. The compounds may be prepared from readily available materials by the methods
outlined in Reaction Schemes 1 and 2 below, and by obvious modifications thereto.

The present invention relates to the use of the compounds of this invention for the
treatment of bulimia and obesity including associated dyslipidemia and other obesity- and

35 overweight-related complications such as, for example, cholesterol gallstones, éancer (e.g., colon,

10



R~ (M) (MII) (IX) Path 2 R = Hor lower alkyl R' = lower alkyl Y =
hal o, OIs or OM Preparation of Internediates of Formula VI (Reaction
Schenme 5 wop Batd101, an im dam de of Forrmula N is preparedPoy/usezstssdpn of an
am ne of Forrrula [l with anitrile of Fornula Il. This reaction is either

conducted usin rong base such as a,6 G| rd rea ent Et MgBr) in
a neut r alEEPP a 52t greﬁst ovair§ndametiig, Gef i gall l%’i“ﬁ?’feand(ﬂl \fxil}“ft}aglﬁ %I}‘éw s Acid
(e.g., Ab@ﬂ&hlalht[bs Afeitilie), bolsSlsNEMaribs odeoarthi@lsU@iAR)cepbgnba, REREIL fFor o he

' is then allowed to react w ha 3- br gnopyr uvat e of

product, i
Formul a "%errﬂ \%ﬁ{f}%’&&?‘ﬁ@? L yses aawcaa}?é #ter%ths%lph/ gul@twn BmsESESr THF)

Wi th opt ifedieihtalds aydliBlemtaOhiled@glydde ddnilb, C%,mloﬁe XNtyPE MREHbBkS (neh-insigd-mul a VI .
Thi reactlogenrtrg be fyrther facilitate the additjon of a base (e.g.,

propyl arfFpradent digpgtein FOSGFFQP%dlse&FFd Spqheas h?az*efyﬂ% bypstiRidend% cess HBr

produced hgferéhofds@RmM, RFHADL 1é\letseﬁy@aﬁényi@h,>bardlavﬁl@uﬁpalye%&@ﬂemdﬁg IV to VI nmay
be acconplished in a stepw se manner, e., first Car@él ng out the 14 WO

03/ 040 1o7ﬂth§@f9 £IRHS CA9BUTE e%daieeﬁeowr@aarn aptery] difeasy, AAYPLSRI GRtebtovesBlat r ude

product, daashe bRERrpRilivagel diRade ThélbtBnpdbdd of s ln%n%ﬁmﬁpﬂmnﬁeﬁﬂoac etic
acid corrpl ete the cyclization to imdazole VI. In path 2, ketoesters of
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acid/water, while coolin roduct VII1 is then heated with an anine

of fornula R N2 C?‘HP%‘n%Scﬂ diornanlp Lefiihis dyyeiog aresxRectsdite bg Yadhablegs hesosidie t he

i m dazol eg&s. PchMdindlyl 2 enhtiodmhdny of ths SivBieHoh inéhdeya MBMoDEF tietidgl tRva@idhs DY
t r eat ment !35{1, I X with a base and a_ conpound of forrmula RZY, where Y is a

| eavi ng PP iHERtERd abongy ipy @pfiontnclidmeanangpaly) gdinb copprisey pdmipsteringichnay

when t he sk phtfenfd ydmpobition SonG@BEY A dnyoudibf AetcbMpéidd of FEhRGLITRR R difeéive in
hal Qar ene such as 4-hal oni trobenzene or a 2- or 4-hal opyridine, capable of

101 nder JERHE hrfa1ee'soRdiHio% ar omati c substitution reactions. The conpounds

of Fornula Vi ,Co!ndibotﬁﬂis 6PF&Rmuiad nkdy bBB&rBﬁmeBd@kfn%@fﬁntobﬁbﬁQﬁHh%fhdﬁm @f mofeOr mul a
VI in whﬁg sakyl by es%er hy 5|srrehods well known in the art.
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20 additional therapeutic agents in its own separate pharmaceutical dosage formulation. For example,
a compound of Formula I and a therapeutic agent may be administered to the patient together in a
single oral dosage composition such as a tablet or capsule, or each agent may be administered in
separate oral dosage formulations.

Where separate dosage formulations are used, the compound of Formula I and one or more

25 additional therapeutic agents may be administered at essentially the same time (e.g., concurrently)
or at separately staggered times (e.g., sequentially).

For example, the compounds of Formula I may be used in combination with other
therapies and drugs useful for the treatment of obesity, for example, in combination with Bs-
adrenoreceptor agonists such as CL-316,243, or in combination with a drug compound that

30 modulates digestion and/or metabolism such as drugs that modulate thermogenesis, lipolysis, gut
motility, fat absorption, and satiety.

In addition, the compounds of Formula I may be administered in combination with one or
more of the following hypoglycemic agents for the treatment of diabetes or diabetes-related
disorders: insulin; biguanidines such as metformin or buformin; sulfonylureas such as

35 acetohexamide, chloropropamide, tolazamide, tolbutamide, glyburide, glipizide, glyclazide; or any
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R2,N~ NR2ZN //NRL /RBRONH Rl H (X111) (XI) or 1. DI BAH R11wmyZz

(R3) 4Sn 2. RBRONH or Pd(OAc)2 NaBH4 R11 Li Ar3P O OO R3 ~NR4AR5 R3
CH2- NRSROWB33/040MBIS02R10 R3 - R11 R2-NY // N R2, NY N R2, N~iPClW/URB2/B0SY5 N R1
R1 IRL Y, (Ia) (I'b) (lc) (1d) R11IMyZ or RIL1Li Z = halogen R = H or |ower
al kyl R = |ower alkyl Pre{l)aration of Conpounds of Fornula I (Reaction
Schene 2) oferhesuligseaseiegndse oikch Fofarekanpld, reppglephrednasslishieyor viglyRedati on

Scheme 1, uﬁﬁ’){to}skéﬁ&hﬂeacaryisg E%osé %Fm?%‘teoq aAﬁ%) tﬁ@cfo%{rpoﬁ ogﬁ&'&%w} aa/%e 35 %r mil a
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1009 boaPRRFAB R paT S G s ot R of Fhobe ARG AOBYIOD: SR hyl am ne.
and 1- hydtrestyent-of dizarien zsbdiitaieitiethe 3seaif pysicharobRdibstncta. n;kame kheor i de) or as
Fol | oni ng AR OmY SR SR 3B0 AL I b B e A R Rent S qggtengd

conpl ete tnhmoryehmrdem to t he For mul a Ia corrpound 01e pot varl atlons of
this conversi 01} Oun O{E |ed oy for by m x & coupling

reagent such as SBWbZSGrH’Ej g’r@é’ﬁﬂ“‘l" By ounds
of Edrmul aellas mgseablsandbbagpoﬂpsmed aﬁaﬂ}omlﬁﬁhfpmi&mdﬁdamﬁs b@rthelile, WhichherellR =

oo RSB RS U RIS SOTRUDL, 00 TR Bl U Dy
For mul a Vin ingh eargerR8d ais efﬂ;cmzwanidumsdf ahaﬂnpcgﬁﬂ af Fargulaleorianhie @z et thayeost amn d ard
reens. (o e 88 Bl SRR LB 180D B PP bl BV X
lends support, means of conveyance, bulk, traceable material, and the like to the compound to be
20 carried. An effective amount of the compound is that amount which produces a result or exerts an
influence on the particular procedure being performed.

It is anticipated that prodrug forms of the compounds of this invention will prove useful in
certain circumstances, and such compounds are also intended to fall within the scope of the
invention. Prodrug forms may have advantages over the parent compounds exemplified herein, in

25 that they are better absorbed, better distributed, more readily penetrate the central nervous system,
are more slowly metabolized or cleared, etc. Prodrug forms may also have formulation advantages
in terms of crystallinity or water solubility. For example, compounds of the invention having one
or more hydroxyl groups may be converted to esters or carbonates bearing one or more carboxyl,
hydroxyl or amino groups, which are hydrolyzed at physiological pH values or are cleaved by

30 endogenous esterases or lipases iz vivo. See for example U.S. Patent Nos. 4,942,184; 4,960,790;
5,817,840; and 5,824,701 (all of which are incorporated herein by reference in their entirety), and
references therein.

An object of this invention is to provide a method of inducing weight loss in an individual
by administration of a compound of the invention. The method of the invention comprises

35 administering to an individual a therapeutically effective amount of at least one compound of the
12



i nternedi ates where R3 # H, using such nethods as Pd-catal yzed organotin
coupling reactions (e.g., when R3 is nethyl), Fornmula X conpounds nay al so
be converwedswwivhe am des of Formula Xl under the same ®cmdisn2/sss

descri bed above for conversion of Formula VI compounds to Fornula IA The
resulting am de of Formula XI nmay then be converted to_a For rrulﬁllnga 25
conpound,invehigmeorREpradrip theseofparhich tsesufficiet torinfipat FiaNt e g vFEgR 198/ .
Formula 1b co i b I a¥hinGOHRE e lfounflof A€
presence Co]?’pn%gggl%&% C r?r%%buﬁ%\%ggt%%ﬁr{ﬁ%%égggﬁlﬁunder' reguct ive .

condi ti oniest dfkheomRanil sf fy thverjien, ora pradorthereobhichigseifipgnt i regenRveighl| |y

is first partially reduced to the al dehyde with, for exanple,

di i sobut ﬁ%éﬁ um num hydride (DI BAH), the R8RONH compound is added to form an
imrme 30 internediate in situ, which is then reduced with sodium

bor ohydri de. en | ] [ [ al kyl ati on may be acconplished in
one step gﬁgﬁ%ﬂﬂﬁ%@%&%ﬂé%ﬁﬁ ﬁg%%%‘gg?i t hi um al um num hydride by using
the procedur e Gegonidsed Foynukianeprepreddly a vatisy af methpdolagies. dbgselegdorsyf therpe

acyl sul f onam des .of . Far ; toif Sbhr&riafeRRrt@r nul a
U compatia vomeRes ¥ T e i B R R o e D
facil it atredderays, eongmtipilityng furtHonaleroaysovithterepems usgrmidbustingg sFctitlch as,
for, gxam a N N .- di ko) UG R [stoll B GoSRN I in the

car (F(;di i n%le%%res %ﬁ%ﬁéngﬂg@g%gﬁgg@}ﬂgﬁ %aegr'pﬁgv,lﬁ%cl\}l\%g%%grn%l a |.d conpounds
may be prephstebréihacomwmetsidomayoin same ey be ieb fusharspnarstien pEadiKgual For mul a
Xlil, prepared as de I ve fromVl (where R = H) and SOCl12, to an
am de of B EOF %"@?ﬁﬁ%&ﬁﬁ% is then allowed to undergo reaction wth a
or ganonet al | i dinreeasg@nthe senfouads,of Fomuladeamprprareddfrpy thejntergiedigiespopgund 5 r g
reagent of, FOl%%Ib?t]ﬁ]l& butﬂﬁefﬁgﬁ“k@&ﬁpﬂ s damd camidardst forntdkevigsul ting
pr oduct i'sTHheé ket one o ormula Id. This Forhula I'd ketone y al so be
prepar ed prparsibyithamethedsovilioed iofReagtiph Schemed), Ry eretoh hgii'e BABERSOWE JOR as,
for example, RLI1Li, -\ i Xyl : | RRAMErRisé, R, RARBemdwher e
RARSNH i stlh 9%”51];’6’%3#(#‘5 g\#g%n&i%q %@gﬁﬂghu%?%pﬁg%gﬂ%&i tuted conpounds of

For mul a | ¥ardads defired abowd fordFormulglf ferently substituted Fornmula | conpounds
maybe carried out using standard functional group conversion chem stry.
For exanple, keto substituents may be reduced with reagents such as Na2BH4,
to the correspondi ng hydroxy substituted conpounds. O her such exanpl es
are 1) the conversion of nitrophenyl substituent to the correspondi ng

am nophenyl substituent, and 2) 0- or N-al kylation or 15 acylation of CH or
NH substituents to give the corresponding 0- or N-alkyl or 0- or N acyl
substituted conmpounds. EXPERI MENTAL EXAMPLES The foll ow ng specific
preparative exanples are included as illustrations of preparation of 20
speci fic compounds of the invention, and are not to be construed as
limting the scope of the invention in any way. NVR net hods: Proton (H)
nucl ear magnetic resonance (NVR) spectra were neasured with a General 25
El ectric G\ Orega 300 (300 MHz) spectroneter with either Me4Si (6 0.00) or
resi dual protonated solvent (CHCl3 6 7.26; MeOH 6 3.30; DVBO 6 2.49) as
reference standard. Carbon (13C) NVR spectra were neasured with a General
Electric G\-Onega 300 (75 MHz) spectroneter with solvent (CDC13 6 77.0;
d3-MeOD; 6 49.0; d6-DMSO 6 39.5) as reference standard. 30 LG MS

i nstrunment ati on:

13



(a) a Glson HPLC system equi pped with two G |lson 306 punps, a Glson 215
Aut osanpler, a G lson diode array detector, a YMC Pro C- 18 colum (2 x
23mm  120wA)o3/oard7 a M cromass LCZ singl e quadrupol e nass pspdasoz/siset er Wit h
z-spray el ectrospray ionization. Spectra were scanned from 120-800 anu
over 1.5 seconds. ELSD (Evaporative Light Scattering 35 Detector) data was
al so acquired as an anal og channelReacti® Spfer@l 040107 PCT/ US02/ 30545 (b) a
Hew ett- Packard 1100 HPLC equpgeipgd With a quaternary punp, a variable

wavel ength detector set at 254 nm a YMC pro C 18 colum (2 x 23 mm 120A),
and a Finnigan LCQion trap S spectronmeter with el ectrospray

i oni zation. Bpectra were scanned from I2Z0- 1200 anu using a variable ion
time accordi'ng to the nunber of ions in the source. 5 HPLC conditions. In

t he Exanpl es and Tabl es provi ded bel ow, data are given with

retention tinmes (RT) determ ned by usig gafgt‘,the fol |l ow ng net hods:
Method 1. R'u@Ms were A: 2% acetonitrile An er with gs02%JRA and B
2% water in (lacetonitrile w th 0.02% TFA. Elution conditi dns consi sted of a
flowrate of 1.0 ni/nip wighnan nd0 initi &) hold at 10%Byfof 0.5 minutes,
foll owed by gradient elution ffom 10 over 5 nutes, foll owed
by a final ghojgd at 95% B for ORE minutes.baFetal run time wad 6.5 mnutes.
Met hod 2. Eluenfs as above; elution at a flowrate of 1.5 piL/mn with an
initial hol d®t 10% B for 0.(%)mi nutes, followed by gradi éﬂ elution from
10% B to 90% B over 3.5 mnutes, followed by a final holj a2, 90% B for 0.5

m nutes. Total run tine was 4.8 m nutes. 15 Abbreviations |and Acronyns Wen
the follow ng abbreviations are used herein, they have the PHFl owi ng
meani ng:  BI NAP 2, 2' - bi s(di phenyl phosphi no)-1, | -binaphthyl CD30D

met hanol -d4 @0 GCel it e( i at ormaceous earth filter agemg® Cebike Corp.
DVAP 4- (N %\I—Mh |an%(‘%{}5 ?gyi dilhe JIDVE N, r&hH'r'zret hyl f or ma}qei:e(eb'zDMSO

di met hyl sBT f oxi deORDA 1- (3- Bi metihy @i nopropyT T - 3- et hyincasipodi i uni de
hydrochl ori de 25 ELSD evapor ati\Nao i ght scattering det ec\tﬂ)r Et OAc et hyl
acetate Et OHnpgfyhanol (100% Et20°diethyl ether Et3N trRét hyl amine 30 h
hour (s) HATU é) (>7-azabenzot riaZzdil |-yl )-N N, N N -tetranethyl uroni um
hexaf | uor ophosphate HPLC hi gh performance liquid chr omat( raphy LC- M5

| i quid chronmat og\@hy- mass spectroscopy 35 min mnute(s) 19

N

Path 2

R'=H or lower alkyl
R" = lower alkyl
Y = halo, OTs or OMs

Preparation of Intermediates of Formula VI (Reaction Scheme 1)

5 In Path 1, an imidamide of Formula IV is prepared by reaction of an amine of Formula I
with a nitrile of Formula II. This reaction is either conducted using a strong base such as a
Grignard reagent (e.g., EtMgBr) in a neutral solvent (e.g., THF) at room temperature, or with a
Lewis Acid (e.g., AICl) in an inert solvent (e.g., toluene) with heating. The product, imidamide
IV, is then allowed to react with a 3-bromopyruvate of Formula V by mixing together in an inert

10 solvent (e.g., toluene or THF), with optional heating, to give the imidazole intermediate of
Formula VI. This reaction may be further facilitated by the addition of a base (e.g., propyl amine,
sodium carbonate, and the like) to remove excess HBr produced as a side product. Alternatively,

the conversion of IV to VI may be accomplished in a stepwise manner, i.e., first carrying out the

14



WO 03/040107 PCT/ US02/ 30545 mlz mass-to-charge ratio MeCN acetonitrile M
nmet hanesul fonyl NBS N- bronobsucci ni m de 5 NW 4-net hyl nor pholi ne OV
met hanesuvbaagpholoxy OTs 4-tol uenesul fonyl -oxy PS-DI EA Peicyratsyr/aises bound
di i sopropyl ethylamne Rf retention factor (TLC) 10 RT retention tine
(HPLC) rt roomte%p rature THE tetrahydrofuran TFA trifluoroacetic acid
TFFH FI uorgeiemet A Riith\eanddsalating pf e prads ipdHct: mﬁ@felahqau@gt@pm@mmlethew fTLC
thin | ayeR'hHf @mpoea! @Rbic Tsid fodNbe BRI A QI 926% w1 Prepar ation o
2, 4-di chl oro-N-(4- chI or ophenyl )blselnzen?gar boxI mu?& e 20H "J a, NNH C
C ¢l Under afiesth2.Aeortiep yla &Ik e gonverted3@amoxing bompeasd @ﬂF@vaa added to
Et MyBr (5%1min aLtMtvﬁh Jddhum BRitdAn n was
MBr ( Yre i um ;)rotf&%Bfrvlbxﬁnty%fbﬁgf acé%fc%?%/v{_)a&? vﬁﬁl) "&)61:9{1

stirred f% 4- di chl or obenzoni t Was Cadded.
The 5 esul tgl‘i’l@m@%ﬂ MIi[ Bribspehsated Witl expmipe @fifo%ﬂa)]&é‘&blll@hpolar'shb’emtemhtason ni xt ur e

was car ef uéekchtﬁléeﬂagﬁﬁ@de%é 1%1&@61@ bf Pd}ﬁuﬁ)ﬁ(r @gﬁaﬁ;ﬁ I\Y‘éu“o&t&}olﬁﬂagt gﬁ%?é Gtk pyNe

organi c | ayer was_dried over fered, and concentr
product  {FeameE oflX with 8 bessend %%P&E%n@fﬁwzm where foaaleaning prowasichised

wi t hout pﬂélbédnclﬁw%kﬁfé BIQE)S{M?@ F&?Eﬁﬁs (})aﬁltw% ~wikely 2'15‘@%1 ﬁgsggeggaw_%)a)btn; faention

time 1.75 mn .09-7.51
(7TH, M. %c‘iephm) b@wmseqh @éﬂh@bg@@bg@mraexmeéopznmnepammo@n of

N- (46 chl otRRRMYIN:cIdspiRichYRME absiEH efGond] N NH C 5

The compounds of Formula VI, in which R' is H, may be made from the compounds of

Formula VI in which R' is alkyl, by ester hydrolysis methods well known in the art.
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To a solution of 3-nethyl butanenitrile (250 ng, 3.0 nmol) and AI C13 (400
ng, 3.0 mol) in toluene (6 nL) was added 4-choroaniline (383 ng, 3.0
nmol ). Thworeeswlid?i ng solution was stirred at reflux for 2chusde/Bosted wth
wat er, and extracted with Et OAc. The aqueous | ayer was neutralized with
saturated NaHCO3 sol ution and extracted with Et OAc. The conbi ned extracts
10 were dried over MySO4, filter edeagtipn Schemaht r at ed. The crude product
(364 ny, 58%yield) was used for the next step without purificgtion.
Exanpl e 3 Preparation of et hy 3

| - (4-f 1 uor ophedy! ) C2:R2! @Wﬁ@?%ﬁhenyl) } (‘%5azoggcg c:arbox'%_L@}\tLéCI 1500
NIXI NF C To sol uttomof——Trude

2-chl or o- N- (g&-N 0 he.n;d_)_bfmzenec%r’b Ni dami de (6.8 g, R37N ol ) in
toluene (100 nm.) |, et hyI (RHggppyruvate (815 mk, 27 mmol) was aggded. The
resulting sol utlon vvas,Jgj Cd at 115C for 90 m nutes. The reaction m xture
was cooled to rt,., Propyla 20 (2.2 n1_ 27 mmol ) was added,, The reaction

m xture was dil uQ%d wi t V&t hyI acet at eAnd washed with sat Pl ed NaC
solution. The organic |ayer was dried over MgSO™4, filtered, and
concentrated. The residue was purifi fl ash chromat ography over silica
gel (30 %ethyl jacetate in hexang) t gi ve the product (3.4 '\ﬁ_g@pver al |
yi el d fromprfrPlmor oani | i ng¥r@gy 4 |ight yelll ow soI id: LCM nalz
(MH), retention tinme 2.78 min/nmethod 1);\Rf = 0.20 (30% Et OAc i n hexane).
"'H NI\/R 25 (300 , CDC13) 6 1/38-1./43 (3H, t, J = 6.9 Hz), 4:39-4.46 (2H,
g, J = 3.9 Hz), 6.98-7.52 (8H ,21 WO 03/ 040107
PCT/ USOZ/ 30545 anpl e, 4 Preparatipn of et hyI 1%4 chl orophenyl -2-(2
4-di chl or ophefyl ) R dazof e- 4- ¢ r boxyl at O ONeN CRd NR@Me5 To
a solution of de 2, 4-di chl oro- phenyl ) benzenecarbqxi m dam de
(10.3 g, 3@ 1) intquene(lO m), etihyl bronopyr ygat M.3 n, 34.6
mol ) and Na2CO/ 3 (7.3 g, /41.6 8R“’I\ﬂﬁare added. The resulting solution
was heated at rgfl ux for h. The /nagction xture was cool e'a toit. The
yent was evaporated. The r@&iPdue was 10
verD licalgel (40 % ethyl aetqgeln
hexane) to g| ve|the product (7. oover@all yield from R"MgZ
4-chrol oaf’lsBne) as a I/ight yell yH LC- M8 iz 395 (M), | retention
time 3.91PdOAckmet hod A); np 143 144@¢Bfﬂaf 0.63 (50% Et OAc i n| hexjpe). 1H

NVR  (300adbiz, 13) '8 1.39-1.43 (3H t, J ='7.2 Hz), 4.39-4 46 (2H q, J
= 6.9 Hz), 7.04Y7.08 (2H, ), 7.25-7.50 (5H, m), 7.89 (1H, s)’
3 Q Q Q
R>__8LNR4R5 R CH,NROR® RWNHSOZRW R?;_?\R”
RZ/NYN RZ/NYN RZ/N\(N RZ/NYN

(Ic)

R“MgZ or R'Li

Z =halogen
= H or lower alkyl
R" = lower alkyl

Preparation of Compounds of Formula I (Reaction Scheme 2)

5 The compounds of Formula VI, prepared as shown in Reaction Scheme 1, may then be
used for the preparation of the compounds of Formula I. To illustrate the methods which are

useful for the preparation of the Formula I compounds, synthetic routes are shown for the more
16



15 Exanple 5 Preparation of ethyl 2-(2-chlor

henyl )-1-(4-chl orophenyl -5-ethyl - 1Hi m dazol e-4-carboxylate O ONN C '
Cl 20 A woloawmian7 of 2-di chl oro-N-(4-chl or ophenyl ) benzene®amrhise/sisdam de
(10 g, 37.7 mol) in THE (100 nm.) was treated with K2CO3 (5.2g, 37.7 mol)
fol |l owed bg/ the slow addition of ethyl 3-bronp-2-oxopentanoate (10.1 g, 45
mol ) ovefPesiiis comppundsofdioraa F, by Ips an STQQSB fque skrusturgstrepresemitin \ghitnts dhe

solid WaStHefmﬂndlat&% hRfFheARA t oZﬁiz ﬁéﬁ% %ﬁgﬁ; the ;resi due (20
g, 37.7 25 mmuol) was pﬁl ssol Sed még iC aci fgb )an }ﬁeaatned at reflux
for 1 h. ?ﬁé))ﬁea@ﬁneefhvem xture 22 WD 03/040107 PCT/US02/ 30545 was cool ed
tort, dilut edTﬁé§yﬂth\é@51%5théd%qgrtﬂ@%repa@ﬂféﬁ%}(égcﬂgftﬁgse%e&ts S By podS e1t gte. The

orgagl c layer was washed ueous l'ayer was neutralized
Wi t h” sat uPRRdRriCEBstrated dn Reactiencicheme @i t h et hyl acetate. The combi ned
extracts were @ nt resi due
was purified by ?‘nﬁg%%\hgﬁ}rﬂggn%&%ds o%?%@%}agf&@g%ﬁgl 1{[3% e‘%"ﬁ?‘f ae?bd:t ate in
hexane) t &°gp {Fdirs} agtiyated ppenpstd felids(eg,, uﬂh@%@@hloaTFFH) agll dutsequently treated with

4- chr ol oagtéd SN)‘I%L 9 M ention
time 3.31 m nlw(ﬁ)lrrd\e?ngﬁndki ;ﬁ‘*ﬁ sju8§8 1?14%%3 Eje {(\:@i:}%g tgita a‘fm{e ‘ﬁ;ﬁﬂ%{ﬁ&

VHz, CDc:1@Plyetﬂenehmllldﬂigqumﬁylethylamme) 7ABerkitively]thd Beid mdyibd RHyated ash = 2 Hz),
2. 899 2. 92c4rgddi L

7 007 a1 ppy o agd o (eAg e d?nel%a pitGolopit tﬂg@gmﬁf Gk lﬁlé’?%‘i?f"j 7-

-(4-chlor Wﬁh’é‘ﬁﬁpﬁm@éteﬁw%mﬂéllml}dﬁ pedrochfiridg) or-ab Hh‘maﬂdaaphlemlésterc(@rebmmm de O
N N H  hohlnet@l. u n 8 3 mol )
in CH2C12 (15 r?L)or\(/)v%% ngﬁm@%@@tbr ang&ﬁﬂ% ‘%‘Vfgntmnu%&“%%u%‘g rese% *f ?Iﬁ“gf’&‘?{ 23
mol ). Af 149¢d forrampeterthe reacfign tosthe Fq’l‘é’@ afle porgpdBingy, Ome-pad whrisibwsrof difis e:tnhgtlslon .
2 (2 chI ORPNEIWH i boxyl at e

? 4@93 nmol )ﬁée(ri]()%—g)?:% 10 %@mvé E%dégcf‘g%tgh %}gg—tAﬁ%na %‘ﬁ& ure was
hea %d at Wl&’?mf’%ndthhe%t%ol ed to rt. Water was slowy added dropwi se
to the reacti oQofoshds'd F@Pmlﬁ)ﬁa%hty'also e gfgg{lr@d 483 ¢ éﬂp%gpéﬁ%maﬂ V\gﬁere [ig' xture

was dried oyver Myj2SO4, filtered, entrate e résidue
purified "b?*”‘?llbé@ﬁat@ﬁﬁ%ﬁ@f’%? B%M@Pomdlanémmﬁyla(lmnﬁmt hen 60% et hyl
t at h r 4 | te
Tt AT At BN e dodulofld SR TAN LS,
C, Rf oWhFAe ](\Ets Bapy firsyhalogemting the imidazoladpGi@iiard ngagge.£., OBS(08 BD.EL,) to Zive Hz)
1. 3% 1. 37thé Rd‘l'bunﬁﬂazolélroﬁ%‘réulzgi (Wdie tH int@mbdiate n%§ bg ﬁé‘éﬂ tgr?)repa@e PZQrmYllae\QI (8H, '

7.84 (1H,. s). 23
111termed1ates where R” = H, using such methods as Pd-catalyzed organotin coupling reactions

(e.g., when R® is methyl), Formula X compounds may also be converted to the amides of Formula
XTI under the same conditions described above for conversion of Formula VI compounds to
Formula IA. The resulting amide of Formula XTI may then be converted to a Formula Ia
25 compound, where R® = H, by Pd-catalyzed organotin coupling reactions.
Formula Ib compounds may be prepared from Formula VI compounds in the presence of
an amino compound of Formula R*’R°NH under reductive conditions. When R%is hydrogen, a
Formula VI compound where R' = alkyl, is first partially reduced to the aldehyde with, for
example, diisobutylaluminum hydride (DIBAH), the R*’R°NH compound is added to form an imine
30 intermediate in situ, which is then reduced with sodium borohydride. When Rg# H, the reductive
alkylation may be accomplished in one step with the R*R*NH compound and lithium aluminum
hydride by using the procedure described by Khanna et al., (Synthesis 607-608, 1975).
The acylsulfonamides of Formula Ic may be prepared by reaction of the Formula VI

compound (where R' = H) with a sulfonamide of Formula R'°SO,NH,, facilitated by a coupling
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WO 03/ 040107 PCT/ US02/ 30545 Exanple 7 Preparation of 1-(4-chlorophen)lLl)?2
4-di chl orophenyl | -5H i m dazol e-4-carboxylic acid O OH\ NN C | O d
To a sol wbaea/oafioet hyl PCT/US02/30545

1- (4-chl orophenyl) - 2- (2, 4-di chl or ophenyl ) - 1H-i mi dazol e-4 5 carboxylate (1.1
g, 2.79 mol) in MeOH (20 nL), a solution of KOH (2.2 g, 39 nmmol) in H20
(20 rL) oeest sdelesdior Prrannky, )%tZ\W edl’?%i}ﬂ chbadiggidasuch @GV.NodicgclphexTlverbpdiggitle on

m xture MeOH was evaporated. HC1(1N) was added
until a tag&gér%glll%él){({ar{e}éa orrre The solid was filtered off, and dried
under vacuum Tereupsrlddompoynds malgbe 198%radi bylcdiversirg of b adidheldorats ra)rwhiltbcbby

T50- 151 LR PG Arob toppte S VL (gle Sxf A BOcL WWEh BRRe i) P
Exanpl e 8Fmmulra¥Is wah asf theine a(lmwewoomd‘prg@qutmz-\x(l@ adrghnahdtalioagany suchlas, for
(4- mor pho E)}aﬁ%f)l ba.tfl';!_%)'fl r& gr?lz@h&aﬁf regéﬁtb&)ﬁ%‘%lﬂae R“ﬁggr prepg}‘ed t‘y Sténdélfd n:tect:ﬂlodg;I c

15 To a so
1- ( 4- chl ol bpiseuide)praductis thedietohd ofifiophenid. ) ThiEdrmild & koitaednay ailtsb bx piepoedici d

120l a norhaiFa Bichol B iy e akniabasent, suchas. o oxpmples Roki 40 FoBiXTh, 164
mmol ), 1 Omﬁalofynﬂﬂabalbedezmhme R/BIN {s4epipagido®. 164 mmol ), and
tri (fé hyl ami ne (Zg]ﬁéf Egn)oﬂﬁ%rs ?sg%?egi%onﬁgﬁ% o%ﬁ%@m@éﬁ %,irh%isld% Pfffereegtlf or 15

m nutes, 4- norpholi nam ne (0. was added. e reac M xture was
stirred asubsmtu‘@d/&nnuwcommmdimay@: OGN G RERAUS AR BOBUS oupvasiiesiomi t h

The' resi it Fbr obple D il o Mokl Bl e B0 RETERL 1 0
10- 90% CHe@NspondingByrFRAsubRQuted ¢omipaurds @thgr sueh exaenpies ety the(codversinn of 6%

Ut hod 15 ol g Blley e sdBbruttauncelil st AP EAED ' Readiialy ¢

2. 9¥5 3. 00aqykption of OF orNHL sbstigents 8 @86 the Bor8pdndislg O or Y-atkylioOHrN-acgl 04 - 7. 39

(8H m, Exanpl e 9 Preparation of ‘
2-(2-chl o?“g’B %ﬁ%‘?ﬂp‘) %: chl orophen |)-N-(3-p ii 1)-1Hini dazol e-4-

carboxam de O N NH
EXPERIMENTAL EXAMPLES
The following specific preparative examples are included as illustrations of preparation of
20 specific compounds of the invention, and are not to be construed as limiting the scope of the

o

invention in any way.

NMR methods:
Proton (*H) nuclear magnetic resonance (NMR) spectra were measured with a General
25 Electric GN-Omega 300 (300 MHz) spectrometer with either Me,Si (8 0.00) or residual protonated
solvent (CHCl; § 7.26; MeOH & 3.30; DMSO § 2.49) as reference standard. Carbon (*C) NMR
spectra were measured with a General Electric GN-Omega 300 (75 MHz) spectrometer with
solvent (CDCl; & 77.0; d3-MeOD; 8 49.0; dg-DMSO 6 39.5) as reference standard.

30 LC-MS instrumentation:

(a) a Gilson HPLC system equipped with two Gilson 306 pumps, a Gilson 215
Autosampler, a Gilson diode array detector, a YMC Pro C-18 column (2 x 23mm, 120 A), and a
Micromass LCZ single quadrupole mass spectrometer with z-spray electrospray ionization.
Spectra were scanned from 120-800 amu over 1.5 seconds. ELSD (Evaporative Light Scattering

35 Detector) data was also acquired as an analog channel.
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r -~—- NNNC C 10 2-(2-chl orophenyl) - - (4-chl orophenyl) -

1H i mi dazol e- 4- carboxylic acid (403 ny, 1 2 mol) was dissolved in

di chl or orwDlane105 nl) and treated with O (7-azabenzotri aPalrAlSoyBYs45

N, N,, N, N -tetranet hyl uroni um hexaf | uor ophosphate (HATU) (459 ng, 1.56 mmol)

d N nethyl ol . Th t tirred
inder. ar gon’ 1 0P Ass Bk dA0bBPCr BB A gH P HE PR WS & mrol ) was

added. Stvakéledpth @kectdr sAB23GM, i rvaved rocmqeg po1gh 2 menmgmc)m Qali':ld mF
t hen adsqrbed onto S|I|ca romat ogr ap hgd (2-3% 2012) to

af ford 2R CRIER BRHSASHTPN te’('ﬁ%b%F%ﬁoﬂﬁWéﬁVF")uoﬂl- E@§trﬁ§yfﬂied?"r‘i‘9? % dazol e-
4- car boxamEignd v 1 Bwiabié #n\inkl addordibgoMe Mindberd¥ond in thek&iéd. on time 2.43 min
(method 1). 20 Exanple 10 Preparation of

2- (é-chl orophenyl ) - 1- (4-chl orophenyl) N-[2-trifluoromethvl)phenyl]-1H

i m dazol gt ccanBabkd ﬁ]@ﬁi’e@ﬁamﬁgs 4nd @ables Moviéd telow\ LOGIE Gdta bk gfvkn w?tﬁ VO

03/ 040107 PCI/US02/ 30545 In 20-nL screwcap vial, 100 ng (0.3 nmol)

2- ( 2- chl GFiEpIeRAEICY (%T)@ﬁteE‘HP?ﬁrWdH%‘ﬁypﬁOff]P‘F-fOH’i"Hé%B‘F@O : carboxylic acid, 87 ny
(0.33 mol ) ThirdthddAd VEaRG@An&H BN & Bstonkile 18 Whied Rith 0.5 TFANshdB: BuBRAtEMn

PS-DI EA (Ar gonaut yaut_ Technol ogies. Inc., San Carlos, CA) (I oadi ng.level : 3.50

mol /g, 499°Hgle Withs0- Ay Ty wiop gondisigns ¢pngistpd ofd f@waaﬂférod%v%@ g 35¢
overmni ghtinitiditeldt (@4 BBb @F nﬂiute%cﬁblloxf/éd%rglrédlféni/‘ﬁﬁndﬁ[min{ o6 d t9y5k 8- 3.30 the
-(triflyoromethy hydr azi ne

t 1. h I
\T/a)s( gégedma%: qlﬁéyvﬁ%%%ﬁ’%h%léﬁi?ﬁﬂ(mgé%&ﬁe@%%‘?@ﬁt Ota#ﬁ@luqﬂ'ﬁiﬁg e Sfiitered

through a fil U\@éth&d@%lﬁ&@la%%&@yélﬁfbﬁ af 4 flow ra@ W 1B Adid WitRbeinwaBhay apor at ed
under reduced pressure. The crude product was redissolved in 1 nL MeOH and

pur i T ed 18 B fragararey SpeEby gagiy el Somgogr to 90% B over 3.3 mintics

2-(2-chl Q‘Blﬁﬁ%ﬁ'ﬂ?’ b ¥mdi-Ho#t o bbR RN B YWiutdY. Thidl il time was 4.8 minutes.
(tr| fl uoronet hyl ) phenyl ]-1H i m dazol e- 4- car bohydr azi de as the

trilPl uoroacetate salt (light yellow solid, 23%yi eI d). 1H NWR (400 MHz,
%%3% d8 A%)bl?_ci)ﬁ}1a€1§nsaiidﬂhon7m§5 (s, 1 H% 7.45 (m 2 , [.20- ZC3§/B(2 64';)11 5

: : - z
(M), ret entW]bei‘i‘ ths f?ﬁ.o‘ﬁmé lz_g‘ﬁ?‘ﬂat’(’%‘irﬁbﬁg{ é&lnﬁﬁav l?aefétj*eﬁééo@%qﬂ%ﬂws the

product vENA®bt ai ned by xtiss@ipHeidpHobghinblA 1SBihdphthyl 15 di chl or omet hane,
washi ng v&%g sat ur at ed aqueous sodi um car bonat e sol uti on and wat er,

f ol | owed Daryi ng t he BFHRAT% phase with magnesium sul fate, and

evapor at icyite®f t he or ganjigohdtass m{eragegﬂ@ggﬁegb@ssure The hydrochl ori de
salt formof the product was obtained by treating the free base in

di chl or oPdfABne with 1. d-@iNFurdylanenrytiotle i n diethyl ether until no nore
preci pi t aspgr was forned,y alihewRtbrdmigyaporati on of sol vent under reduced

pressure DMSO dimethylsulfoxide
EDCI 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
25 ELSD evaporative light scattering detector
EtOAc ethyl acetate
EtOH ethanol (100%)
Et,0 diethyl ether
Et;N triethylamine
30 h hour(s)
HATU O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate
HPLC high performance liquid chromatography
LC-MS liquid chromatography-mass spectroscopy

35 min minute(s)
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20 Exanple 11 Preparation of

1-{[ 2- (2-chl orophenyl)-1-(4-chl orophenyl)-1H i m dazol - 4-yl | carbonyl }-4-[4-
(trifluorwomBioyd1)7 phenyl ] pi perazine O -~ - F NN F F CPcTuso2soskh a
20-nlL screwcap vial, 100 ng (0.3 mmol)

2-(2-chl o;ﬂ?%henyl )-1-(4-chl orophenyl)- 1H i m dazol e-4-carboxylic acid, 87
mg (0.33 1) TFFH, andM3sHogguesiatips- Dl EA (1 oading |evel : 3.50 mml /g,
429 mg, 1Meowol) were hgatgghilen 8 nmL 1, 2-di chl or oet hane at 35C overni ght.
30 The fo tion of acyl fluoride was nonitored by LC-MS. To the m xture,
1.1 equi vS(76 ny, 0.33 mEHaggrlimyba0107 PCT/ US02/ 30545 ol )

1- (4-triftwgrnet hyl phenyh) yRinReIRZIMEe Was added and the reaction continued
over pi ght he mxture was filtered through a filter tube (pol ypropyl ene
frity, an e filtrate feetsdupshalined under reduced pressure. The crude
product wessr edi ssol ved iRinhndthiedMpdd,and purified by preparative HPLC to
give 45.9 ng of 1-{[2-(2-chlorophenyl)-1-(4-chlorophenyl)-1H i m dazol-4 5
yl ] carbon®t¥-4-[4- (trifl Gé?lbﬁ?éﬁ‘ﬂgfymlwﬁényl ] pi perazi ne as the
trifluoropgeipie salt (yel i 9 i I1H NVR (400 MHz, CD3COCD3)
87.95 (s, 1 H), 7.60 (m%Q,%e?é]‘l’?%%@?{%’%%b?%ﬁg}l%@, 7.25 (d, 2 H, 7.05
(d, 2 H),Rﬁ.5 (bs, 2 H), refengonfapfer (TAQH) | 3.35 (m 4 H); LC-MS n/z 545.3
(MNO rerention tinme 4. 2l bNihdRiPIQY 2). 10 Exanple 12

2- (2, 4-di chl orophenyl )-N-(trans-2-hydroxycycl ohexyl)-1-(4-net hoxy_phenyl) -
| HimdaZol e-4- carboxaffoHde@pepie H NON CI Cl 15 In a 20-nL screw cap
vial, 182ty (0.5 mml) gZubidddrgdhehl orophenyl)-1-(4-

met hoxyphﬁ;}él ) - 1H i m dazo| e-'4-carboxylic acid, 145 ng (0.55 mml) TFFH, and
5.0 equi v:*PS- DI EA (| oatiiflygropestiencid 3. 50 mol /g, 716 ng, 2.5 nmol) were
heated i nTAEH nL 1, 2- di chiRbReV NANG"- el I ipon of acyl
fl Uf i de C? noni tored by LC M5. goé%r?]nﬁ%%)%%@n%he%%%@o% 1Ljerrg, 0. 55
mm§ t r afts= 2- am nocycl o laYFéphfﬁl}l@FF)gélPhYori de was added and the reaction 20
conti nuedrover ni ght. Thesfdniufoys filtered through a filter tube

(pol ypropylene fit), and the filtrate was evaporated under reduced
pressure. The crude product was redissolved in 1 nL MOH and purified by
preparative HPLC to give 53 ng of 2-f2.4idi chl orophenyl)-N-(trans-2-

hydr oxycycl ohexyl) - 1- ( 4- met hox hejgyl ) - EIEFFl m dazol e- 4- car boxam de (anber

oi |, 23%yield). “rSparalOmOf 2 Adidiiazo-Nolre pphegyhbengeneearbokinkiflamide 30- 7. 50 (m 4
H),200.10 (d, 2 H, 6.90 (d, 2 H, 3.85 25 (s, 3 H, 3.80(m 1 H, 3.50 (m
1H, 3.25 (bs, 1 H, 2.0 (m 2 H, 1.75H(m 2 H, 1.30-1.50 (m 4

Cl é/Cl
Cl

Under argon, 4-chloroaniline (6.67 g, 52.5 mmol) was slowly added to EtMgBr (52 mL,
1 M in THF, 52 mmol) portion wise. After the solution was stitred for 0.5 h, 2,4~

dichlorobenzonitrile (9.03 g, 52.5 mmol) was added. The resulting solution was stirred at rt

25 overnight. The reaction mixture was carefully quenched with water and extracted with ethyl
acetate. The organic layer was dried over MgSO,, filtered, and concentrated. Crude product
(16.26 g,) was obtained as a sticky brown foam which was used without purification for the next

step. LC-MS m/z 299.3 (MH"), retention time 1.75 min (MDLC 1); "H NMR (300 MHz, CDCly)
6 4.92 (2H, br), 7.09-7.51 (7H, m).
30
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H; LGMs mz 460.2 (M+'), retention tine 3.31 mn (nethod 2). 27 WO

03/ 040107 PCT/ US02/ 30545 Exanple 13 Preparation of

| -{r2-(2-wbloanephenyl ) - 1- (4-chl orophenyl ) -1 H i m dazol - 4- ylpLaarsonsnshi - 4-
piperidinone ON C ~-NO a Gl 5 Step 1. Thionyl chloride (0.66 nL, 9
mml ) was added to a solution of 2-(2-

chl orophenyl)-1-(4-chl orophenyl) - 1H- iBxiuipled| e- 4- carboxylic acid (1 g, 3
mmol) 10 tol uene (10 pRblliog e MoKl Sl hEhMERNGRE aoon for 1.5 h
and concentrated to provi -
chl orophenyl ) - 1- (4- chIorophenyI)-lH—inidazole-4-carbony| chl oride, which
was used in the next step wthout purifhgation "H NWR (300 MHz, CD2Cl2) 6
8.40 (s, 111), 7.69-7.09 (m 8H). 10 St en Nfri ethylamne (1.46 nL, 10.45
mmol ) was added to a suspensi on of péﬁi%;pone trifluoroacetate (0.76

g, 3.58 mol) in CH2A 2 (10 nl) 0 sol ut of 2-(2-

chl or ophenyl ) - 1- (4- chl or ophenyl ) - FLlnldazoI -4-carbonyl chloride in CH2d 2
(5 ) was added. The mixture was stirred at rt under argon for 17 h,
diluted with CH2C12 (50 nL), washed with water (2 x 50 nlL), dried over

MySO4, and CO”Q‘Bafstlaﬁ&ﬁofBQnﬁlh takehilrde fz%o &3l 90 aér, (4botng, 3.0 mmol)
chlorophenyl i m dazol - b[Lcarbon % peri di none as a yel Iom/solld
(0.96 g, ¥ ne Rl pees é‘éﬁefi GeBPrpniling (853 e Ommql)NWﬂze (esuiunwutwwzaz) 6

(7580 (2 S, dtibed a’? refiux fOr 20, &ﬂﬂted%, wazeroﬁld etrd0Qd Wih O c. "ﬂhe%uéc% layéj?bas 3.92
»

5- But yI 2“(“?”&4‘??‘8?%;5??@{??}1 Na%@s é?hl%}ﬂ@sﬁé’ﬁwt)ed Nth FiQ e r Theicaypbingd ¢xtiaefaz ol e- 4-
car box am Oere d@e@"/eNMgSOL" filferel AN €dncbira@ia® hd erud@prBdiR 0436k hl%nSS% yield) was

5- but yl - %é hhoro enyl)-1- (4 chl orophenyl ) - 1Hi m dazol e- 4- carboxylic
aci d (438 forthemsx WﬂWWFmH1°¥@Puene (3'nmL), at rt was added thiony
chloride 25 (401 L, 3.4 mml). The solution was stirred overnight at rt,
and then heated at 110C for 5 h. 28 _WD Q3/040107 PCT/ US02/ 30545 The
resulting reaction was cooled to rt, Lxgeple Be sol vents evaporated, to give
5-but yl - 2- ( 2 PrephiaOsO@eiyy | Y4-fudréple1Ps-onbeay bRendif HXndRZOE 8- 4neaihony!

chl $ide (455 ng, 1009%, which was wused in the next step w-thout
puritication. LCM niz 407 (MHO, retention tine 3.62 min (method 2). 5
Step 2. To a solution of 0

5-butyl - 2- (2- chl or ophenyl ) - 1- (4- chl or ophen b{IH—inidazole-4- car bonyl
chloride (227 ng, 0.56 nmmol) in CH2C12 wer e added 1-am nopi peri di ne
(113 nyg, 1.12 mmol) and Et 3N (23 nnDI) The solution was stirred
overnight at rt, and then the g

To a solution of crude 2-chloro-N-(4-fluorophenyl)benzenecarboximidamide (6.8 g, 27
mmol) in toluene (100 mL), ethyl bromopyruvate (3.5 mL, 27 mmol) was added. The resulting
solution was heated at 115°C for 90 minutes. The reaction mixture was cooled to rt. Propylamine

20 (2.2 mL, 27 mmol) was added. The reaction mixture was diluted with ethyl acetate and washed
with saturated NaCl solution. The organic layer was dried over MgSO, filtered, and concentrated.
The residue was purified by flash chromatography over silica gel (30 % ethyl acetate in hexane) to
give the product (3.4 g, 37% overall yield from 4-fluoroaniline) as a light yellow solid: LC-MS m/z
345.2 (MH), retention time 2.78 min (method 1); Rf = 0.20 (30% EtOAc in hexane). "H NMR

25 (300 MHz, CDCl;) 8 1.38-1.43 (3H, t, J = 6.9 Hz), 4.39-4.46 (2H, q, T = 3.9 Hz), 6.98-7.52 (8H,
m), 7.89 (1H, s).
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sol vents were evaporated under reduced pressure. The residue was purified
by preparative reversed-phase HPLC, using 20 to 100% MeCN i n water as

gr adi ent ,woe3jpuoavi de 125 ng (48 % of 10 PCT/US02/30545

5- butyl - 2- (2- chl orophenyl ) - 1- (4-chl or ophenyl ) - N- ( 1- pi peri di nyl )-1Hi m dazol
e-4-carboxam de as a white powder. 1H NWR (400 MHz, CDCl13) 8 7.49-7.27 (m
8 H, 2.93 (t, 2 H, 2.82 (bs, 4 H) Examplef 1 71 (m 4 H), 1.46-1.37 (m 4

H, 1.25-1.p aﬁa%ok%et 1{ 4(:1tﬂoro helfy1) oo WRiHl Foghérdst R B {Mdhzole-4-airgiiyiagn i me
2.88 mn (e reparation of N-exo-bicyclo[2 2

| | hept-2 yl1=2- (2 chlorophenyl) 1 (4-chl orophenyl) - 1H

i m dazol e-4-carboxamide ONH / --~- NINC _Step 1

2- (2- Chl or ophenyl ) -1-(4-chl orophenyl ) - 1H-i '@éEBIe-4-carboxylic acid (1.5
g, 20 4.5 nmmol) was di ssolved in dichl met hane (40 ni).

1- (3- D net hyl am nopropyl ) -3 et hyl boqlj i ;Iyde hydrochl oride (EDCl, 946 ny,
4.95 mmol ) and triethyl am ne (500 4. 95 mol) were added foll owed by
pent af | uor ophenol (815 ny, 4. 3¢ TmeF

gixture was stirred at rt under
argon for one hour before it was vvashe h 5% HCI, sodi um bi carbonat e
solution, and then brine. The organic

er was dried (MgSO™4), filtered,
and concentrated to give the crude 25 prduct (1.26 g) which was

chr omat ogr aphed over silica gel (20% Et QAc in hexanes) to afford

pentsaf | uor ophenyl

Tobyt el dy L el G R DA SRR s SRR AR 1095 & o

2. The pewtéafunok) imtpherq]l 0esiy ethyBRomepyreateZ4.Amdl, 4 éﬁdncémdﬁbz%r A &m ne )
40 , 2

( g alﬁié%mt)!ig ex)e a\ﬁgeéle Z’l[g gegl(ﬂ rm%ﬁ%gdti%n Wg?ﬂéa%rd g%hﬂ?f&?ﬁl THé‘)eactlj(oﬁ gﬁ'%_tﬁl@ Wit

triethyl tirr rt overni
m Xxture weas cbdsiectnomaéll’hedohd wis fB%ed qlfeodithe pigient sieeiéaneraied TS red 4?@‘107

(LIJ (? (I’)I(ZI /é)ﬁlfqlr%&eydg aSE’u r tgjl%n %éf%%}%pgvglt R ggﬂgo Qréﬂ%g acetid BGekMRORve teigrd b

b| cycl o[ A73. glme prerdl yibld Frofr4-cirbloandipteband sht vellawshlids Lo 4 395 {MH ki dazol e-
4- car boxa n%en On\Q@n 1 §1P}H§‘ (%8&@& E}e%ﬁeﬁﬁ . ME 1519_/@ éx ?0@? EtolAQ VRxahd) ZHAGARL

(M), re {7%0n e Preparation of

N-{[2-(2- (amm{zp@Eﬁy)é)lBQ(MMH srloph2Hy), )13914416@Idtaz61=5@1%)4 - BHAH - 4-

(trifluor | e amde O0- F HS11 FF ONX NOd C In
a 20-nL slggz\t/zv-?%:ﬁa%(%ﬁa ) 9%28}{951(0 75 mmol )

2 (¥ chl or ophenyl ) - 1- (4 chl orophenyl )- 10 1H i m dazol e-4-carboxylic acid,

18.3 ng DVAP (0.15 mmol ), 1.25 g PS-%Minide (1.5 mol)

(pol ystyrene- supported cycl ohexyl carbodiitm de Ar gonaut Technol ogi es Inc.

San Carl o<Prepatatipn ofladleyl Av(2-ghlaropheny )l Hdwhloraphenyl g H) -carboxylats

and 12 nL dichl oronet hane were added and the reaction mxture was nixed

by orbital shaking at rt overnight The resction

o

20
A solution of 2-dichloro-N-(4-chlorophenyl)benzenecarboximidamide (10 g, 37.7 mmol)
in THF (100 mL) was treated with K,COs (5.2g, 37.7 mmol) followed by the slow addition of
ethyl 3-bromo-2-oxopentanoate (10.1 g, 45 mmol) over 3 h. The reaction mixture was stirred at 1t
overnight. The solid was then filtered off and the solvent was evaporated. The residue (20 g,37.7
25 mmol) was dissolved in acetic acid (100 mL) and heated at reflux for 1 h. The reaction mixture
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m xture was filtered through a filter tube (polypropylene frit), and the
filtrate was evaporated 15 under reduced pressure. The crude product was
redi ssol vwao 3f04@0L MeOH and purified by preparative HPL@Ctralsgt/ms4539. 3 ngy
of N-{[ 2- (2-chl or ophenyl ) - 1- (4-chl or ophenyl ) - 1H-i m dazol -

yl]carbonyl}-4-(trifluoronethyl)benzenesul fonan de be| e solid, 10%
yi el d). 'wds m@«tammIWltkm@&ﬂﬁs% argl extyaqtefl with qthy a@tagcs Tbs orgpnigy aye1°7 75
(s, 2H), aFn %J%sh% h(&%}eﬁ 6l“lfl_ei)aauf-.fémé;f_%ye(rtwas %ed'pahzedlw\;;fh%ufﬂea I\@ﬁ@dﬂ\ﬁﬁl}l extfRic@Nt i on

time 3.3 Prepar ati on of é@é]

(2-chl or apﬂnamace@e( Zn"henmbl@qﬂr%mqts-vme ArgdcryeoMeSOy filtered: Besheangenirated 7The
ORISR s ) M e bitaet e |

pi péri di ﬂbﬂEO((L@t@ Sg%, 4@%2%16@%@?1(1 ﬁf@rre‘bdcrrelaaralgne&i@%achghbwowolé AfpYiE ”i%:;g% n THE
(4 ) \ggﬁfl 8?&&1&01% 9111\4@39%{119 ]90%1 1??&”*@982(46‘95&5Ac ﬂflféﬂé(ﬂe? thNMlQ (soel ution of

4-f 1 uor magnesi um brom m xture was

stirred AfHz GRCH)r.05-hla Gt &F7GHED. t49- Wﬁﬂfbbi‘l:d@@@ﬂ@d@ﬁ? é?tl’basNFMCl( 3

m) was d {0  Bsif 3y7L) . The mixture was extracted
with ethyl is*dt'géteyv%?ﬁQlj %ngy?andcﬁrl(ed o)ver MySO4. The product (0.056 g,

46 % was |soI ated by colum (50 %ethyl 5 acetate in hexane). M
(Ell®ctrospray) 510.1 (M+; 1H NWR (iﬂm&ﬂﬂé CD2012) S 7. 81 (s, 1H)
o . ¢ AH)

Pr epar ati on of carboxamide

1-{[ 2- (2-chl orophenyl ) -1-(4-chl orophenyl) - 1H im.dazol - 4-yl ] car bonyl }-4-(2-f
uryl)- 4-piperidinol O C NI NOHNO dC @Li (0.875 m., 1.40 nmol, 1
M solution in THF) was added slowy to/ a ol unign of 15 furan (0.106 i,
1.45 mmol ) in THE (2 nL) at -78C, and Y he/mMture was stirred at-78C for 1
h. A sol ution of ={ H

1-{[ 2- (2- chl or ophenyl ) - 1- (4- chl orfophen¥N1H i mi dazol - 4-yl ] car bonyl } - 4-

pi peridi none (0.3 g, 0.68 mvlg—i HE (|1 was added slowly. The m xture
was stirred at -78C for 2 h and saturgfeg"NH4CL(3 nL) and water added. The
m xture was extracted with ethyl acet@ (3 x 20 nL) and dried over MySO4.
The product (0.142 g, 61 % was isolated by colum 20 (ethyl acetate). M
(EI ectrospray) 482 (M+; 1H NWR (300 WMHz, CD2Cl12) 5.7.85 (s, 1H), 7.51-

(m 7H), g 0 % $.29 (s,
|_le|5 4.68 ( br u%oa 05 %B?Hg)é% ](Zéggé rrﬁ}noﬁ CHSJ%@S r)w‘lt de
2.26-1. 9]1ﬁ(rmhy141-d)mmiﬁ)(am§|rﬁL € M %h hexane, 23 mmol) After the mixture was stirred for 0.5 h,a
solution of ethyl 2-(2-chlorophenyl)-1-(4-chlorophenyl)-5-ethyl-1H-imidazole-4-carboxylate (3.0
g, 7.7 mmol) in CH,Cl, (10 mL) was added. The reaction mixture was heated at reflux for 2h and

cooled to rt. Water was slowly added dropwise to the reaction mixture at 0°C until no more gas
20 bubbled out. The mixture was dried over Mg;SQy, filtered, and concentrated. The residue was

purified by flash chromatography over silica gel (40 % then 60% ethyl acetate in hexane) to give

the product (2.4 g, 64 % yield) as a white solid: LC-MS m/z 443 (MH"), retention time 2.95 min

(method 1); mp 208-209 °C; Rf = 0.74 (EtOAc). 'H NMR (300 MHz, CDCl5) 6 0.98-1.03 (3H, t,

7.8 Hz), 1.35-1.37 (2H, m), 1.58-1.70 (4H, m), 2.77-2.88 (6H, m), 6.70-7.30 (8H, m), 7.834 (1H, s).
25
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25 Preparation of t-butyl 2-hydroxyi m no-3-oxobutanoate O OO tBu NOH
t-Butyl acetoacetate (5.0 g, 31.6 mmpl) was dissolved in acetic acid (4.5
m.), coolwooby4@En7i ce water bath, and treated w th sodi umpairtusor/sos¢2. 45 g,
35.5 mmol) in water (5.5 nL) while the internal tenperature was kept at
<10C (see, e.g., U S Patent No. 4, 743,5862. After the addition 31 WO

03/ 040107 PCT/ US02/ 30545 was conpl m xture was stirred at rt for
30 m nutes Pef e Wb 84 lidRoRiny1)Was 4afldeHophBh RE A irdidBaol X ELBGE ORI T h
ether (3 x 25 nL), which was washed wth water (10 nlL), sodi um bicarbonate
solution (3 x 10 nL), and water (20 niL), gave t-butyl

2- hydr oxyi m no- 3- oxobut anoate as a white lid (5.52 g, 93%: 1H NMR (300
MHz, CDC13) 8 8.61 (s, 1H), 2.39 (s, 3H), '58H(s, 9H). 5 Exanple 20
Preparati on of t-Butyl

2- (2-chl oropheny) -5-net hyl - 1H-inid Ng_rboxylate O OtBu H\N~ N/

krC 10 t-Butyl 2-hydroxyim no-& tanpate, (0.50 g, 2.67 mmol) was m xed
with 2- chlorobenzyl amine (0.34 nL, 2.82°Mx i n anhydrous acetonitrile
(10 nL), and heated at reflux for 3 h. n cooling, the suspension was
filtered, and the filtered material was wiashed with a snall anount of
acetonitrile to afford a white solid (0.309 g). The filtrate was
concentrated and the residue chronmatographed over silica gel (25% EtOAc in
hexane) to gi lorophenyl)-1H-imidazole-4-
chl or ophenyl )\ﬁ%asot?lﬁ&%% el%hi- ?n(%ggl%ﬁogheﬂy%%r%ztdﬁh 1€ g%y )a ym[n a(%)Zv?/ef oamg2 262
g 52% c catboxdae (lyl &R2dP mmdl) MW@ @D Nz S@D@ﬁ@fK@Hl@ 242339 mmoD) in§1,0 L9 (m
o33 19 h é&%ﬁu?elw%g Seepat ation
of t But %ﬁ)r@a(s%@eﬁ] %P%I% gﬁ%ﬁ{%ﬁe&%&)@c% (4 er:ﬁ(trop eln%/ °
)- 1H i m dad tiedeDE wabonydraed HC) (10D wwdd%ﬁunﬂlamhﬂmw@l etfopmypdy [The solid
2-(2-chl aggﬂngrgg boe-am %@Mdﬁ aglﬂﬁrplﬁei)réﬂﬁ{:tg?éél @i@/??q@l S)Wgyobtegne%‘lls aomld was

m xed wt uor’o- 1I-nitrobenzene pot assi um
car bonat eolid6.CadS nazifﬁ’@ﬁf Dnmtr)tlonﬁmdrﬁﬁ ﬂ\@ne(mthnéélmléﬁ) 1§Q(§C HOMBR h. The
m xtour e ed to give a yellow solid which
vvas1 chr omat og raﬁﬁgl)\égvﬁééfh |caﬁgd8jd(4ig§/§)Et QAc in hexane) to afford a 32
WO 03/ 040107 PCT/ uso2/ 30545 yellow solid (72 ng, 73%: 1H NWR (300 MHz,
CDC13)6 8.20 (in, 2H), 7.51 (m 1H),Bxmple§ m SH), 2.45 (s, 3H), 1.66 (s,
9H). Exanple 22

Preparation of 1-(4-chlorophenyl)-2-(2,4-dichlorophenyl)-N-(4-morpholinyl)-1H-imidazole-4-

carboxamide

Cl

15 To a solution of 1-(4-chlorophenyl)-2-(2,4-dichlorophenyl)-5H-imidazole-4-carboxylic
acid (50 mg, 0.137 mmol) in CH,Cl, (5 mL), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (58 mg, 0.164 mmol), 1-hydroxy-7-azabenzotriazole (40 mg, 0.164 mmol), and
triethylamine (1.5 mL) were added. After the mixture was stirred for 15 minutes, 4-

morpholinamine (0.164 mmol) was added. The reaction mixture was stirred at rt overnight, and
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5 Preparation of

2- (2-chl orophenyl ) -5-nmet hyl -1-(4-nitrophenyl)-1Hi m dazol e-4-carboxylic
acid O wO@BI%0INON O02N-O 2N |1 C t-Butyl PCT/US02/30545

2- (2-chl orophenyl )-5-nmethyl -1-(4-nitrophenyl)-1H i m dazol e- 4- car boxyl at e
(69 ng, 0.17 mol) was dissolved in dry dichloromethane (2 nL) and treated
dropwi se Wiethed Fifh rfater. %%&@éﬂﬁi@f&éi‘ @qdzvml\)lgsw fikareds piick qopepgtrated.r Thef or 2 h,

chi or opheng ) S RAGEOf HPLEOME BIOKE IS €15 150 200 s colyma, 109096 LN o

a yel l ow 1‘% )r“ﬁF %mﬂééo givethe podird I‘lﬁ%l}’@@.@)la@ﬂYﬁﬂ@WdlbLﬁFMﬁaf/@.‘tilon of

Exanpl e 23viEXaRibLiRd t

2- ch!P_\loropheﬁIEX 51met y?éjlﬁm% ni torﬁ(%?)g{gﬂ NF@G n‘?‘ggi%q ca o] e(l)r(%l de ON
OZNMHZEZp hed e Q7 BV BT id Pbb)t3aﬁ3ﬁe3;|86r #Hnt, Exd@rﬁm 720_4 Was39 (B a0 ved

in dry di ghbeferpt hane 20 (3 m_) cool ed by an ice water bath, and treated
with 1-(3-di methyl am no)propyl -3- ethyl carbodiim de hydrochl ori de (39 nyg,
0.20 nmmol ) and di net hyl am nopyr|d| ne (46 ngy, 0.38 mol). The m xture was
stirred at rt for 1 h before cyclohedympiefle (23 L, 0.20 nmmol) was added.
The sol ut i on Meswiohbf £6b.0NGH AR 1-Aehibiobth: ¢ PBLAANG, gashed

w th water and ammoni um chl ori de sol ut : Te S and
filtered. The filtrate was concentraﬁﬂm_QS afford a yell ow oil (70 ny)
whi ch was chr omat ogr aphed over silica gel (35@ t OAc in hexane) to 33 WO

03/ 040107 PCT/ US02/ 30545 give N
N-cycl ohexyl - 2- (2- chl or ophenyl ) - 5- et hyl - % (4 rophenyl)-1Hi m dazol e-4-c
arboxam de as a yellow solid (50 ng, 67 Ng 217-220C;, 1H NMR (300 MHz,

CDC13) S 8.20 (d, 2H), 7.41 (m 5H), 7.12 (m 1H), 3.95 (m
1H), 2.55 (s, 3H), 2.00 (m 2H) N11), 1.61 (m 1H), 1.30 (m
5H); LGMs nlz 439.2 (M), re¢| t 41 mn (method 1). 5 Exanple
24 Preparation of tert-butyl

OchI orobenz_yl)-2-(2-chl orophenyl) thyI -1 Him dazol e- 4- carboxyl ate
a 001 -NOtBI ~N O 10 t-Butyi

2 (2- chl or ophe®ky{a- 91ﬂcﬁomhﬁy[l+(m%hiaﬂ)p]h@y1§—1ﬂahiﬂd»z<)lbatc@rb617ﬁlcr£ﬁld(@3% mwol ) was

m xed wt I Z rom ( pot assi um

car bonat %gm 3 dis ?‘fg ”Y%Q@P“’“’Fﬁa%i’r@ m&@g{l%ﬁ?aﬁﬁ."fl 50 %@7 “Hevenzefgatosdvdy at

refl ux Ovﬁwgﬁttetra'ﬁ’m&yhﬁmnu;rd hyxaflactdptokshasl (HATU) (459 mg, 1.56 mmol) and N-
methylmorpholine (NMM) (182 mg, 1.8 mmol). The mixture was stirred under argon for 15

15 minutes before 3-aminopyridine (349 mg, 3.6 mmol) was added. Stirring at rt was continued
overnight. The reaction mixture was then adsorbed onto silica gel and chromatographed (2-3%
MeOH in CH,Cl) to afford 2-(2-chlorophenyl)-1~(4-chlorophenyl)-N-(3 -pyridinyl)-1H-imidazole-
4-carboxamide (266 mg, 54% yield): LC-MS m/z 409.3, retention time 2.43 min (method 1).

20 Example 10
Preparation of 2-(2-chlorophenyl)-1-(4-chlorophenyl)-N'-[2-(trifluoromethyl)phenyl]-1 H-

imidazole-4-carbohydrazide

F
e FUF

O
ZT
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15 chl orobenzyl brom de (10 ng, 0.05 mmmol) was added, and the reaction
m xture was again heated at reflux overnight. The next day, water was
added to wbasoeabed m xture, which was subsequently extr &crasomsdshs Et OAc.
The extract was washed with aqueous NaCl, dried (NaSO4), filtered, and

concentrated to give a colorless oil (113 ng). It was chromatographed over
silica gel (25% E2&ME scraw-¢rewiahd 0 mg (BB fronad) 3-@rchldyerthghyl)-1-(4-chlorophenyl)-

1- (4- chi oneREREMSL 42 fiRdx _ 29

ot boxyl ot g SLRbe ol ARINERI Ll P AR oo 5) ¢

7.48 (d, AP, am 5dequivaPS-DIA (Augpraut Fechaepgiestnd Bap CarlohiCA) GoFing level: 240, 5. 33

e 3. 2 el (e s ol elegronls s Rist ey i DBhiaty 1605 °°

Pr epdr at i demstionsefiagyl finotideswias-nhonjtared hy bEBHeRythp n@xt(i2, 1.1 equiv. (58 mg, 0.33

4-di thyl -(ifi. r- - y e e ion. cqntin oani .I ~65

Et h;/lmel- {4-.ch o%to%ﬁ{a!r)]y tgﬁ?ﬂ%@ﬂ ﬁydé?%égﬁ%/l}é%%g%‘? S%) i%tf% g}zgcz))lle%l-%- c%hr?br(‘g%l(yl ate

(1523 g, 1BxuUE wasdlitsreditisouth sdifEntabl (polyBoHerelE!) o}l therfdirdte wastcgdpomecht o

N- br onosu iHEfQ! . [N at r or

3 h. Vat e?ﬁ%ﬁg{g%g%;@t%afﬁdg%;mth%fegﬁiéﬁgﬁéfﬁéag&ﬁ%nﬁwﬁgﬁ%s t hen

washed wi PHPNETE {0i &y, gofh(Zenhbmgrbemsd)-1-6H-¢hlorephegy)-NF2r i f i cati on by

col 15 ‘i.g3‘%@‘%"%%%@&‘%ﬁﬁﬁ%@d%é%%g‘%ﬁz%%?%%%%ﬁé%f%%%%%ﬁﬁ (gt 5800 *"

il—lzl . (7i oo;ﬁiﬁ ‘z”%ﬁgel . BENMR (490MH24CE>@13}’{§1§.ZQ§5)}H),Z;Sz&s,(lﬁi): ﬁﬁﬁ _(lﬁ,z.ﬁm(zg,a’ 3;2,
: : : z :

15 Exanpl e’ %ﬂﬂ P?_egg'rl\{gt(?qolnmg? %@h%%@?ﬁ?h@bﬁ%@%ﬁ%’ %ﬁér@ %[h)

4- di met hy Fgseneiay time 402 jopa (agtledde)) 4- carboxylate O O Et N,N 20 Ethyl I

5- br ono- | - ( 4- - - di : <1 ki i le-4-carb t

romo- | - ( C%@ﬁ@é)&?@m ogmggroﬁqu%ﬂ%%%\g%s%lglnﬁ{ ez g - 4- carboxyl a

e (430 ng, 0.99 mol) was dissolve ina pressure tube
and 1fr eat dghigranethane taghies Wijh saburated aqwequs sodiurd Barbamete)solupier duddvatem falletedt e (9

my, 0.04 BFRln {d SHaQs v ' , . Th
m xture was heagtted %étrﬁdlplh%% \?%Hr)ﬂn%%\)@nﬁﬁr?]3@%&@@%%%0@%%%&@@3%%} %ﬁ%%@r
PCT/ US02/ 398ee9 pragsuxe. uFhe hxdroclderidesalt foomof the peoduet was shtsidelty tfcatingthy fresThe
m xt ure i | ' {2 - the. ani c
Phase nas meenad e rpiie i £ SRRARELIANS i dplyichellpka 10RA B RN G
to give a"piipHnedofdipryedby evergmationyf solpmmt infderrgticedpisssushr omat ogr aphy

20

Example 11
Preparation of 1-{[2-(2-chlorophenyl)-1-(4-chlorophenyl)-1H-imidazol-4-yl]carbonyl} -4-[4-

trifluoromethyl) phenyllpiperazine
e /M F
N N F
— _/ =
N__N

.

In a 20-mL screw-cap vial, 100 mg (0.3 mmol) 2-(2-chlorophenyl)-1-(4-chlorophenyl)-
1H-imidazole-4-carboxylic acid, 87 mg (0.33 mmol) TFFH, and 5.0 equiv. PS-DIEA (loading
level: 3.50 mmol/g, 429 mg, 1.5 mmol) were heated in 8 mL 1,2-dichloroethane at 35°C overnight.

30 The formation of acyl fluoride was monitored by LC-MS. To the mixture, 1.1 equiv. (76 mg, 0.33
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over silica gel (33%EtOAc in hexane) afforded ethyl

1- (4-chl orophenyl)-5-nethyl-2-(2,4 5

di et hyl pWwermloye1bH- i m dazol e- 4- carboxyl ate as a white foamCTA®82/8@45 93%
yield): 1H NMR (300 ©MHz, CDClB) 6 7.30 (d, 2H), 7.00 (m 3H), 6.85 (m
2H), 4.41 (q, 2H), 242(s 3H), 2.23 (s, 3H), 2.06 (s, 3H), 1.41 (t, 3H).
Exam | i e pmoi)d- @t@ﬁm@ﬁhﬂnh@yl)-plperazme was added and the reaction contmued overnight. The

5- br ono- 2; Q@my [ zole 4
car boxami g]%am% Wa?ﬁﬁé} C)hglh RI@%?&%{ Q@&gﬂ?&%ﬂ&xﬁﬁtg ﬁL W&# W e'véBora?ed

2- (2-chl oﬂ@ﬁﬁh@d\}qeﬁp@sm éﬁhb@rlldphl@db}dt)’vaiﬁ lieldllssnﬂ\ddzml mIAMe@Hlmdwhnﬁ:edbyS acid

é?ﬂe?ﬁw R A G e e RtV L

purified 15513}0aﬁqogﬂéﬁg[ﬂf(tyélupﬂ@m@thwbp@nﬂ@q@razme as the tnﬂuoroacetate salt (yellow oil, 23%

br ono- 2- ( | of acid
as a whi tglefsagl i d Eg{gé@m ééé’%‘& QE%E%E? }9’%‘*1@ qm%ibér et'ént | O{Zubgl
2.70 min (GBENOHOSAY, 2 B),d(F (Bs, 24D, 38&Mds,i 2383 pF 6w,idoils LE-NIS rm/Bda sV L4,

5- br ono- 2: 4 20 chl orophenyl)-1H i m dazol e- 4-carboxylic
acid was E%ﬂegﬂ%%@?g%@@eéﬂr?gzg (2-chl orophenyl ) -1-

(4-chl orophenyl)-N-(1-pi peridinyl)-1Himdazol e-4-carboxam de. LC-M m z
49349 (MH), retention time 2.63 m#ag gft;god 2). 1H NWR (CD2Cl12, 400 MHz)
6 7.29 (m 6H, Ph) 705(m 2H P (m 3H plperldlne) 3.36 (m
2H, piperi d@ehd NI pErdxg¢velehe il Feimiidhizoley-
03/ 040107 PCT/ USOZ/ 30545 Exarrpl e 28 Bt

-chl oro- 2- (2-chl orophenyl ) - 1- ( 4- chIGrO‘p#‘éAlrry%- H-| mi dazol e- 4-carb oxyl at e
O a0 X-OCEt I A\ N,N C Ca 5 To a solutio ethyl

2- (2-chl or ophenyl ) - 1- (4-chl orophenyl ) - 1I-|-|dn d e- 4- carboxylate (270 ng,
0.75 mmol ) in CH2C12 (5 nlL) was added =6 nmL, 20 nmol ). The m xture
was heated at reflux overni ght and d| devl t@Hwat er. The organi c |ayer
was dried over MgS™4, filter WpcRntrated. The residue was purified
by flash chromat ography over s i a—gel (33% 10 Et CAc in hexane) to give

et hyl 5-chl oro-2-(2-chl orophenyl)-1-(4 | azlophenyl ) - 1H i m dazol e- 4-
carboxylate (60 ng) in 20%yield as a e solid: LCGMs in/z 395.0 (MH),
retention time 3.45 mn (method 1). Tt i nternedi ate, which is an exanple
of Formula X in Schene 2, was convert@d into

5-chl oro- 2-(2-chl orophenyl ) - 1-(4-chl orophenyl)-N(1-piperidinyl)-1Him dazo
| e-4- carboxanmi de (Table entry 21). 15 Exanple 29 Preparation of

2- (B chl or ophemyl 20-tht fckevcbivigipieanyd (0-sNndst) bex-dihsedphylyt)l Hal m dazol e- 4-

methoxyphenyl)-1H-imidazole-4-carboxylic acid, 145 mg (0.55 mmol) TFFH, and 5.0 equiv. PS-
DIEA (loading level: 3.50 mmol/g, 716 mg, 2.5 mmol) were heated in 10 mL 1,2-dichloroethane at
35°C overnight. The formation of acyl fluoride was monitored by LC-MS. To the mixture, 1.1

equiv. (84 mg, 0.55 mmol) trans-2-aminocyclohexanol hydrochloride was added and the reaction

20 continued overnight. The mixture was filtered through a filter tube (polypropylene frit), and the
filtrate was evaporated under reduced pressure. The crude product was redissolved in 1 mL
MeOH and purified by preparative HPLC to give 53 mg of 2-(2,4-dichlorophenyl)-N-(trans-2-
hydroxycyclohexyl)-1-(4-methoxyphenyl)-1H-imidazole-4-carboxamide (amber oil, 23% yield).
"H NMR (400 MHz, CD,Cl,) 6 7.90 (s, 1 H), 7.30-7.50 (m, 4 H), 7.10 (d, 2 H), 6.90 (d, 2 H), 3.85

25 (s, 3 H), 3.80 (m, 1 H), 3.50 (m, 1 H), 3.25 (bs, 1 H), 2.0 (m, 2 H), 1.75 (m, 2 H), 1.30-1.50 (m, 4
H); LC-MS m/z 460.2 (MH"), retention time 3.31 min (method 2).
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carboxamde ON O-/ \ N~NC C 20 A solution of

2- (2-chl or ophenyl ) -1-(4-chl orophenyl) -1 Him dazol e- 4-car bonyl chloride
(4.71 g, wB.08/omrot , prepared by the nethod descri bed i n Eramulise2/iB4s step 1)
in 10 nL dichl oronet hane was added to a solution of N,

G- di met hyl hydr oxyani ne hydrochloride (1.44 g, 25 14.7 mmol) and
triethylamne (5.6 nL, 40.2 mmol) i Bxgopled3 di chl or oet hane in an ice water

bath under P?Jp%ﬁoafmh{[ﬁ.gz Embﬂaghenl ¢-(D2kBro qmmzm & ion of
addition. Stirring was 0545 conti nued for 1 h.

Water was added and the mi xture waskipsidizgieed with ethyl acetate. The
organic |layer was dried over Na2SO4 and Qpncentrat ed down under reduced

pressure. The crude product was purified |ca gel, eluting with ethyl
acetate to yield 2-(2-chl oroBhe -1-
i zol

chl orophenyl ) - N- net hoxy- N- e
solid (4.20 g, 5 83%: Rf= 0.22 (ethyl
[ 2- (2-chl orophen |y)-1-(4-chl orophenw & i m dazol - 4-y1] (4-fl uoronhenvl) -
methanone 10 O/ F NNC I/~ C % & solution of

2- (2-chl orophenyl ) - 1- (4-chl or ophenyl )= N- et hoxy- N- et hyl - | H

i m dazol e- 4- caﬂt@]xamhdﬁylgﬁﬁn& (m&rﬂh,andmms)adderdtdasolnﬂipn'laﬂlz-(@das added a 1.0

ar gon at kRS PR RS SHETRS Rl PRRHs e 1 dhomadh BTG 50°"

m nut es anich. The adirtiira wasl refig keiouser edon tfordrd loimdthacfe‘ﬂltrataisto@ctd@d:bZ -2The m xture

and concaeRrEl WCu R gRiay e PP e i PR Bl

gi ve [ 2- (sip without punﬁcatlon 'H NMR (300 MHz, CDzClz) 5 8.40 (s, 1H) 7. 69 7.09 (m, 8H).

chI ophenyl) 4 hl.or opheny, 1 nyl ) - met hanon
e a solid (%%L% liagg a‘ﬁ“ﬂ“ g‘()gg] 1 et %a/efi ace‘{ g%hgiroﬁgﬁgxanes) 20
Exarrpl e Jlpcdmpas tﬂ’ﬂum'rlacﬁfate (O 76 g, 3.58 mmol) in CH2C12 (10 mL) and a solution of 2-(2-

[2m(3t2 hg_gloﬁjé’ogpge ),-\?-ﬁl oro pRasl e r cargcr)%r ctide éﬁzél' ﬁnﬁbl Jds2aaddi enyl)

The mixture was stirred at rt under argon for 17 h, diluted with CH,Cl, (50 mL), washed with

d @r boxam de as an off-white
acet at e) Exanpl e 30 Preparation of

, water (2 x 50 mL), dried over MgSO,, and concentrated to give 1-{[2-(2-chlorophenyl)-1-(4-
15 chlorophenyl)-1H-imidazol-4-yl]carbonyl}-4-piperidinone as a yellow solid (0.96 g, 77 %). MS
(Electrospray) 414 (MH"), "H NMR (300 MHz, CD,Cl,) § 7.80 (s, 1H), 7.37-7.20 (m, 6H), 7.06-
7.00 (m, 6H), 4.47 (br, 2H), 3.92 (br, 2H), 2.46 (t, 4H).

Example 14

20 1-piperidinyl)-1H-imidazole-4-carboxamide
N
= H

/©/N - N

Cl E Cl

Step 1. To a solution of 5-butyl-2~(2-chlorophenyl)-1-(4-chlorophenyl)-1H-imidazole-4-

carboxylic acid (438 mg, 1.12 mmol) in dry toluene (3 mL), at rt was added thionyl chloride
25 (401 pL, 3.4 mmol). The solution was stirred overnight at rt, and then heated at 110°C for 5 h.

28



38 WD 03/ 040107 PCT/ USO2/ 30545 To a solution of 2-bronothiophene (0.22 g,
1.36 mol) in 2 nmL THE was added 0.84 nL of a 1.6 Msolution of BuLi in
hexane umaerosasgon at -78C with stirring. The stirring wa®cTamsar/osued for 1
h. To this was added a sol ution of

1-{[ 2- (2-chl orophenyl ) -1 - (4-chl orophenyl) - 5-

et hyl - | Hlharesalzing reactioh [waa easdaip Jt. andherelverts penerated: to eive SPREL-F#E resul t ant

m xture Wﬁmggoﬁ,hédgﬁ (gg;hﬁy%bhgﬁﬁ}jﬂﬂﬂnﬁaz% A@wﬁonkjpch\x@fdexm nsgnoa%)owmmw@t The

reaction wi th saturated aqueous the m xture was
extract edlse:d mﬁle@@ﬁwtepm‘@pﬁﬂ?@nﬁmén oG /z198y Q\J%Eetenﬁ‘éﬂﬂa‘%"n% PHBEd and the
crude pra %gas purified by HPLC to yield [2-(2-chl orophenyl)-1-(4-

chl oropheny et hyl -1 H i m dazol - @l(Z t hi enyl ) - met hanone as. a soI id (60
ng, 531%: Rf= gmmzs To(athontxen h/3- b‘éﬁle?i @ croghenah 64-chlargphepyhnhHdmigezole-4-

Preparat i (?_?} ﬂﬁ?fﬁl)]ﬁ CH,Cl, (5 mL), were added 1-aminopiperidine (113 m
1-(4-chl 6:?%8 eﬁv §‘ {%@3}320 e- mcar 02><(a de)hde H-- pr N C ﬁ é
To a sol uti2onmol amst EyN (234 ul, 1.68 mmol). The solution was stered overnight at rt, and then the

hi i )
IR i 0 B R M e R R SR AR §§|°8e22

d r 0 pvm S e revEined-phase FPLA gusing 20ttp 400 %0 Cht i ivetselasegradient, tey B’@ﬁ’éﬁ &¢h Me {48 “aNtHa
™ iﬁ—@gﬁézg&g:gg%&he ﬁﬁ‘)le’ ﬁ{“;%}‘?%gf_ﬂ@%ﬂfﬁ (Y“p{pﬁnéd}&lﬂg{ ﬁfaaiﬂlé 4—c£l56>@ﬂn&va§r

, residue mas |e | ash
chr omat ogrelptepovBaYs HENGR (400 Mite &REY:) § 348128 (mh&%r %7%’ 43896 20
yield). LGM,j 17,4016 ) tent i 5 yge;tyhggil\l])r 39 WO
b 0401071%{@6%@0%132&%&%%@3&2%2?%&fﬁL@’m B

of N-{ [ 2- (Btentidnding@@fmyin)(methodi2c hl or ophenyl ) - 1Hi mi dazol - 4-yl ] net hil -
cyclohexylamne Q-HNN C CI 5 To a solution of

2- (2- chl orophenyl) - 1- (4- chl or ophenyl -1H-i m dazol e- 4- car boxal dehyde (62
nmg,150. 20 nmml) in rret hanol (7 ) cycl ohexyl am ne (58 L, 0.5
mol ). The ] J v a8 AfophNaRh#y- (40 ng,
1.1 nmmol ) wa ) .

concentrated. The reS| due was diliia amide) 2 washed with brine,
dried over MgSH4, filtered, and concentrgt ed The resi due was purified by
preparative TLC (50% Et OAc i n hexane) t

N-{[2- (2-chl orophenyl) - 1- (4-chl or ophen azol -4- yl]methyl}

- N-cycl ohexyl am ne (65 nyg, 81%y I\/IS 400.7 MR), retention tine
2.32 mn (method 1). 15 Exan&)

Step 1. 2-(2-Chlorophenyl)-1-(4-chlorophenyl)-1H-imidazole-4-carboxylic acid (1.5 g,
20 4.5 mmol) was dissolved in dichloromethane (40 mL). 1-(3-Dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride (EDCI, 946 mg, 4.95 mmol) and triethylamine (500 mg, 4.95
mmol) were added followed by pentafluorophenol (815 mg, 4.37 mmol). The mixture was stirred
at rt under argon for one hour before it was washed with 5% HCI, sodium bicarbonate solution,
and then brine. The organic layer was dried (MgSOy), filtered, and concentrated to give the crude
25 product (1.26 g) which was chromatographed over silica gel (20% EtOAc in hexanes) to afford
pentafluorophenyl 2-(2-chlorophenyl)-1-(4-chlorophenyl)-1 H-imidazole-4-carboxylate (0.73 g,
32% vield): LC-MS m/z 499.0 (MH"), retention time 3.93 min (method 1).
Step 2. The pentafluorophenol ester (60 mg, 0.12 mmol) and exo-norbornylamine (40 mg,
0.36 mmol) were dissolved in dichloromethane (2 mL), treated with triethylamine (49 mg, 0.48

30 mmol), and stirred at rt overnight. The mixture was then washed with 5% aqueous HCI, sodium
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Preparation of 1-{[| -(4-chlorophenyl)-2-(2

4-di chl or ophenyl )-1H i m dazol -4-yl | net hyl }-4-4- net hyl phenyl ) pi perazi ne CN
N, N CI Clwo208/0@l1070 a suspension of |ithium alum num hydr ipde/((SB4305g5 0. 54
mmol) in THE (2 nL), 1-(4- nethyl phenyl )pi perazi ne hydrochl oride (32 ng,
0.13 mml ) was added. After 10 m nutes, sol ution of ethyl

2- (2, 4- dibidattongpsrdution pnd bring, érlrﬂdcmgﬁﬁénfylre}ed1md| RRYEFHEE PAIT%&F’EFbxyI ate (39

ng, 40 WB g{e A eéﬂ% - %T’z%?n@ﬁl’o 9&64121) 1%4%%&1%@!)&@@@&816%&6@&11@9%@

dr opwi se. re-wa rredf 10 m nutes and dil uted by
wat er . Thinsobtiei (30rag SP%widd)ikC-AES wizei26. ), repqnpipriiaei3- A4 min @sthodridr at ed.
The residue was purified by HPLC (YMC-packed Pro C18 20 x 150 mm col um,
10-90% CH3CN in H20/ TFA, 25 ni/mn) to give the product

1-{[51- (4- chI orophenyl) 2- (2 4- dICh| @i@pﬂé&&l) 1H 5

i m dazol - .h

LCMS mz 5

MHz, CDC13) 8: 229(3H ludrpmeil Sugsulipnamiag : :
(11H m, 7.54 (1H, s). Oher Procedu(_r)es 18 In certgin cases, the products

and intermedi ates prepared by the expe rqeglt S descrl bed in
Exanpl es 1-34 were converted |nto tig ducgs, by applying the
appropriate additional che Th se addi ti onal exanples are
descri bed bel ow. Exanpl e 35 chI or ophenyl ) -2-(2

4-di cWor ophenyl )-N-[ (1R 2FQ)1 C CI ohex~l| -1 H i m dazol e- 4-
carboxamde O-NHOH N X, N 20 To a solution of N[ (1R,
2R) - 2- (benzyl oxy) cycl ohexyl ] - 1- (4- rophenyl) 2-(2,4

Gﬁ

accor di ng o e 0GR EERLPEs el PBO T AT Lok T Ay BPIBRE o 1
mggi% i ? hﬁtﬂagaazo(em {'H;l)oxy{[é\@hd 14, Btmmmo 1y nsiolan2y g PECatboditmide (ol % vas
adae e e was Stir er.
The  of ganteo) gptisnae sarouts Siefonisatihih Pk il St R PG o
?I_e?lzlduﬁl aR), EE@ n h@ﬁabﬁﬂtﬂfr@—@%lﬁﬁnbyﬁoﬂ'dnﬁie( @t 70Am)ol), andatX k. dichloromethane

C or opheny

di chl or opw@rﬁyqiqedmn{i(&fmeaz@n @Wﬂ?"%’&‘ﬁ%\’%ﬁ’@%} Fhaking af Hoyay ghte The 8798 ani de
(56 My, G4%uryived ﬁﬁer@ﬁh@ugflﬁd ﬁlw\/uﬁ)@ dpSteNBfip A thElu3te(Wdslpyappmtednt | on

time 3.19 mn (method 1) / UsQ2/. 5

(Et Brc); unde Ce@,UGSSMSlzT %ﬂéi%l?m Ciwisévgssgg' ? &‘%(1“’%1“& gﬁ%"é %ﬁf %ZH n,
1.98- 2 02 I%Qalfbuvb MPLC tS givé 383 3% of M [2-0-chl&opidni)-8Q4-CHlbtophmnyl)- 3HIPidz@8H- ( 1H,
. 6.96- yl]carbonyl} -4 (tnrHuoromeglyl)‘Senzenesx)lfonamlde (beige solid, 10% yield). "H NMR (400

MHz, CD3COCD3) § 8.25 (d, 2 H), 7.85 (s, 1 H), 7.75 (s, 2H), 7.20-7.40 (m, 6 H), 6.95 (t, 2 H);
LC-MS m/z 540 (MH"), retention time 3.36 min (method 2).

20
Example 17
Preparation of 1-{[2~(2-chlorophenyl)-1-(4-chlorophenyl)-1H-imidazol-4-y1] carbonyl}-4-(4-
fluorophenyl)-4-piperidinol
(0]
= N
OH
C'—@N =N
Cl
F
25 A solution of 1-{[2-(2-chlorophenyl)-1-(4-chlorophenyl)- 1 H-imidazol-4-yl]carbonyl}-4-

piperidinone (0.1 g, 0.24 mmol, prepared as described in Example 13) in THF (4 mL) was added
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Exanple 36 5 1-(4-chl orophenyl )-2-(2 4-dichlorophenvl)-N[(1S 2S)-21h dro
ccyclopent |1-1Himdazole-4- carboxamde Op NH~bH NXINC ' ~C d

To a sol wbaa/oafiby [ (1S, PCT/US02/30545

2S) - 2- (benzyl oxy) cycl opentyl ] - 1- (4- chl or ophenyl ) -2-(2,4 10

di chl or ophenyl ) -1H-i m dazol e- 4- car boxam de (Table entry 282, prepared

accor di ngdrapwiskéo 2 selusien afd-Esordphsaylinpgndsivm bEoraidp(OesmLY. @}mL)lat)—ﬂ(Tlg“hag 0.22

Uirted aft s PeoveraRt - an i trelond it ool e, gk HELE R 6, e

over MySO#as fdded doely,folinved bpmaen{3rmaLe d?he Thigtue@sik dxitactsd Svith ethivf dcedteliy x 20

t
D Cacn of TaRatsetos st The Pafhon 0u4591e 4604 pasdsolsieg bysofn 50 % ety
hydr 6xycya¢e¢memthyxa}1e)1m4$ (Bletangira) 41CAQNOXANMR (S&OMPB, CIBZY) 378l ¢, 18y a

white foa - n .0 ntion tj : ] hod 1); Rf

= 0. 45 (5810%0?6@ N ?ég’éﬁg)@n ﬁﬁ\lﬁﬁ%ﬁ% %%H%ﬁ%@l@%% PUEH m

3.97-4. 151HRR,15)r, 2H), 083 @, 21).(7H, n), 7.86 (1H, s). Exanple 37 20

2- (2-chl orophenyl ) -1 -(4-chl orophenyl)-N-(4-piperidinyl)-1Him dazol e-4-carb

oxamide NH ONH ' ~ N,NC C 42 W 03/040107 PCT/ US02/ 30545 To a

sol ution of ethyl 4- ({[2 (2 chl oroph m@d (4 chl orophenyl) 1H-1i mdazol 4
I. . 0 9

yI] rbon%g}ar y

mxture was heated at refI ux for 3 m,plﬂe_tri Ed by rret hanol and
concentrated. The residue was dissol ved in, met hanol and NaO\/e (0.62 mmol ) 5
was added. The m xture was concentrat ed a purified by flash
chromat ography (2M NH3 in et hg NE : 85) to afford the product
2- (2-chl or ophenyl ) -1 - (4- chl ofbpk OH
piperidinyI)-II—l—in1dazoIe-4-carbmd 180 ng,
415.3 (MH), retention tine 2.22 m ms\élhodl' = 0.25 (1:1 Et OAc/2M
NH3 in McOH).'H NWVR (300 M1z, CDC1l 1735-1.5T(2H, m, 1.91-2.15 (3H,
br), 2.63-2.78 (2H, m, 3.03-3.09 (2H " nm, 3.97 10 4.15 (1H, m, 6.96-7.52
(8H, m, 7.81 (1H, s). Exanple 38 2-(2-Chlorophen I)-1 (4-chlorophn D-N|
1- 2- pyri di nyl )]-34-.p5§%i & | -1Himdazol e-4- carboxam de 15 e-1 -N N
uLi (0.875 mL, 1.40 mmol, 1 M solution in THF) was added slowly to a solution of

%yield): LCGM nfz

15 furan (0.106 mL, 1.45 mmol) in THF (2 mL) at —78°C, and the mixture was stirred at —78°C for
1 h. A solution of 1-{[2-(2-chlorophenyl)-1-(4-chlorophenyl)-1 H-imidazol-4-yl]carbonyl} -4-
piperidinone (0.3 g, 0.68 mmol) in THF (1 mL) was added slowly. The mixture was stirred at
-78°C for 2 h and saturated NH,ClI (3 mL) and water added. The mixture was extracted with ethyl
acetate (3 x 20 mL) and dried over MgSO,. The product (0.142 g, 61 %) was isolated by column

20 (ethyl acetate). MS (Electrospray) 482 (M)"; "H NMR (300 MHz, CD,Cl,) 5.7.85 (s, 1H), 7.51-
7.31 (m, 7H), 7.10-6.98 (m, 4H), 7.17-7.10 (m, 2H), 6.39 (s, 1H), 6.29 (s, 1H), 4.68 (br, 1H), 4.28
(br, 1H), 3.94 (br, 1H), 3.57 (br, 1H), 2.26-1.91 (m, 4H).

Example 19
25 Preparation of #butyl 2-hydroxyimino-3-oxobutanoate

O O
/U\[([ko-tBu
NOH
t-Butyl acetoacetate (5.0 g, 31.6 mmol) was dissolved in acetic acid (4.5 mL), cooled by
an ice water bath, and treated with sodium nitrite (2.45 g, 35.5 mmol) in water (5.5 mL) while the

internal temperature was kept at <10°C (see, e.g., U.S. Patent No. 4,743,586). After the addition
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O tNH | NZI NC C A flask was charged with 2-(2-chl orophenyl) -

1- (4-chl orophenyl)-N-(4-piperidinyl)- 1H i m dazol e-4-carboxam de (Exanpl e
37) (100 wp,0304@47 ol ), 2-bronopyridine (0.55 ng, 0.22 2QTNI80L/30545
Pd2(dba)3 (38 ng, 0.24 mmol), B]NAP (1.18 ng, 0.0019 nmol), NaGQBu (33.6
mg, 0.35 mmol), and toluene (2 nL). The reaction m xture was heated at

refl ux ov&fapreglete, daynixtire was gtirredpidt forlB0 minaths hifore vEH CIEML)TWas addddi o firas
filtered ofyf extrm%n%ﬁ{hve%} (PSS BY ARAIANRY v Hag v)itﬁ%&a%%'ﬁlg%b 1 Bt onRit

flash chromat ogr aph S Et OAc i n hexane)
2-(2-chl Ols@pt}t@r@ K) 1() mL and water (20 mL), gave z-butyl 2—hydroxy1m1no—3 -oxobutanoate as a white

1- (4-chl ot [ - 4- car boxa
M de (55 a%?“i?%%%.%#@@%@%@ B B e T e P 20
(metfod 1); Rf = 0.33 (50% Et OAc in hexane). 43 WO 03/040107
PCT/ US02/ 30545 Exarrpl e 39 2-(2-chl ogpphenyl)-1-(4-chlorophenyl) (
1- met hyl - 4- pi peridi nyl)-1H i m dazol e- - xamde O UNH N ,NC ~C 5
To a sol uti on oPreparation of #-Butyl 2-(2-chlorophenyl)-5-methyl-1H-imidazole-4-carboxylate
2- (2-chl or ophenyl) - 1- (4- chl or ophenyl ) - M; (4- pi peri di nyl) -1 Him dazol e-
4- car boxam de (Exanple 37) (80 ng, W |n CH2C12 (6 nmL) was added

(

col ed

CH3l (28.4 ng, 0.2 mmol) and Et3N 0.22 mmol ). The reaction

m xture was heated at reflux for to rt, and washed with brine.
The organic | ayer was dried over flltered and concentrated. 10 The
residue was purified by'flash chroma gr hy (2M NH3 in nethanol : EtOAc =
1:10) to afford the product

2- (2-chl or ophenyl ) - 1- (4-chl or ophenyl (I-nmethyl -4-piperidinyl)-1Him dazo
| e-4- carboxam de (24 ny, 28%yi eld): LCGCMS mlz 429.1 (WMH), retention tinme
2.27 min (method 1); Rf 0.31 (EtQAc: 2M NH3 in MeOH = 9:1). 15 Exanple

40 1@- (2-chl or ﬂBiﬂ@l’Q/—h}dr&xyﬁrﬂm@BLdkb@Lﬂé'@ﬁﬁé l(0.50\s [2t67%ﬁlr§ol¥vva¥mﬂ}é@{3vﬁl?f29y

t hOX)C/:? SyCl %]egymhmmgk%é gZ lgﬁlpﬁar bo}}sc?rmlsdacet%nn[l)é (IONmFI ), nd'heatledbat relz\flluL(I N
of 2-{[tr aﬁﬁ-321- ([.{pr cdoﬁn@,hhﬁu%ﬂﬁﬁﬂ%isﬂlte(‘e@ &1l Ry PIRRRINYtdrial tad WAsHRZ W 4-

yl ] car bon am no cl oh y}-ethyl acetate (Table entry ,
0.06 rmol % ‘?f(age eal)é&} Wgtaé’r‘hﬂeéf’hﬂ QEY° fadbs flete ‘K%%@Pwe{ﬂaﬁt%aﬂdo 13
nmol ) por the Gs3iiue du&\dﬁbgr&pﬂ&d%érhllibﬁl el (25% EtOAc in hexane) to give #-butyl 2-(2-

15 chlorophenyl)-5-methyl-1H-imidazole-4-carboxylate as a yellow foam (0.262 g, 82% combined
yield): "H NMR (300 MHz, CDCls) 6 10.43 (br, 1H), 8.29 (m, 1H), 7.38 (m, 3H), 2.52 (s, 3H),
1.60 (s, 9H).
Example 21
20 Preparation of #-Butyl 2-(2-chlorophenyl)-5-methyl-1-(4-nitrophenyl)-1 H-imidazole-4-carboxylate

O

»_Q\O-tBu
OoN cl

t-Butyl 2-(2-chlorophenyl)-5-methylimidazole-4-carboxylate (70 mg, 0.24 mmol) was
mixed with 4-fluoro-1-nitrobenzene (27 pL, 0.25 mmol) and potassium carbonate (66 mg, 0.48
25 mmol) in dry DMF and heated at 120°C for 4 h. The mixture was diluted with water and filtered to
give a yellow solid which was chromatographed over silica gel (40% EtOAc in hexane) to afford a
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44 WO 03/ 040107 PCT/ US02/ 30545 tenperature kept bel ow 20C. The m xture was

stirred at rt overnight, cooled to 5C, treated with acetone (1 nL), and

t hen concwotmsat|dr The residue was dissolved in CH2C12 anecwmashzshes t h

brine. The organic | ayer was dried over MgSO4, filtered, and concentrat ed.

The residue was purified Qy flash chromatography (2.5% nethanol in EtOAc)

to give t helogroldcr me, 73%5 éNMR&%ﬂQMZ,)CIlCI()M@ﬁ (ror BPhdhly (m),-1KD,[ 7(26Rm,

2S) - 2-(2- I Ve hexyl]-1 H i m dazol e-4- carboxam de (7.5 ngy, 26%

yield): BM%&%X?%??&%%X%Q retention time 2.91 min (nethod 1); R =

0.17 (Et OAc). Exanple 41 10 2-(2-chl orophenyl

(4-chl orophenyl)-N-[trans-2-net hoxycg_cg 1ex% | - 1Hi m dazol e-4- carboxam de

ONH O /--~ NNC //~C 15 A flas] harged wi th 2-(2-chl orophenyl) -
(5, chl orlsgnaesgi ; foveph@nyl)-5-methyl-1-(4-nitrophenyl)-1H-imidazole-4-carboxylic acid

hydr oxycycl ohexyl ] -1 Hi mi dazol e- 4- carboxam ¢g (Table entry 336) (35 ng, 0.1

nmmol ), benzene (3 nmL), 50% aqueous NaCOH_( 2. , and Bu4NHSO4 (17 ng).

While the m xture was stirred vigorouslwat” 10C, CH3l (19 L, 0.3 mml) was

added dropwi se rapidly. The m xture we irnged for another 30 mnutes,

and diluted wth water (5 nL) and hg 0 nmL). The organic |layer was 20

dried over MgSO4, filtered, andOncertrated. ¢The residue was purified by

flash chronmat ography (75% Et OAc i n hexa 0 give the product

2- (2-chl orophenyl ) -1-(4-chl orophenyl) N [l

met hoxycycl ohexyl ] - 1H i m dazol e- 4- car boxam de (23 ng, 63%yield): LCGMs nmz

444.2 (M-1+), retention tinme 3.24 mn (nethod 1). 45 WD 03/040107

PCT/ |USO|2/ 30545t.3aymlmt dfhlﬁoﬁ%nﬁ’) 5 loek - 037 Bt rofaenyl) I F3HRRAMML-4 Ea@¥ky#8e @ N N N
util o

, 57T
4-{[2- (2-B&1D 70%1?8139‘137 dlfSOé‘éfd&%%szH?é?mﬂ)anaﬁw 4 septedidrppyisayidony| }

t hi ooror phﬁiﬂuﬂ@a&eﬁaﬁﬂl@(ﬁﬂL)’ YAfile? @mfl & riar 2 Q; th?%hﬂ'@B ks bdhce%ﬁﬁfe@ Regile-{-) ., was
added 30% The resulting solution was stirred at

H202 0.
rt for 36‘:}H°rg 111(1| (f}\éft’é’l’ eny difimidazoled-caibeRyiiarides? yellow festr act ed

wi t h CH2GiRich %eum g@tﬂ(blﬁ phidfjcationiaShefrépRehtioy S EMs23. 10 filtered, and
concentrated. The residue was purified by flash chromatography (20% MeCH in

Et OAc) to give the product
4-{[2- (2-chl orophenyl)-1-(4-chl or ophemyple2BH i m dazol -
hi o

(i ret.

-ME.mz 434.5
-1 H-imidazole-4-

The carboxylic acid obtained from Example 22 was dissolved in dry dichloromethane
20 (3 mL), cooled by an ice water bath, and treated with 1-(3-dimethylamino)propyl-3-
ethylcarbodiimide hydrochloride (39 mg, 0.20 mmol) and dimethylaminopyridine (46 mg, 0.38
mmol). The mixture was stirred at 1t for 1 h before cyclohexylamine (23 plL, 0.20 mmol) was
added. The solution was stirred overnight, diluted with dichloromethane, washed with water and
ammonium chloride solution, dried (sodium sulfate), and filtered. The filtrate was concentrated to
25 afford a yellow oil (70 mg) which was chromatographed over silica gel (35% EtOAc in hexane) to
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2.55 mn (nmethod 1); Rf= 0.47 (17% EtOAc in hexane). 15 Exanple 43 N [(1
S, 2S)-2-(bent y)cycl ohexyl | -5-brono-2-(2-chl orophenyl)-1- 4-chl orophenyl -

i m dazol ewo-osasdioxamide OBr N H NNPh C CI 20 A solP(l'triusmlmf54$\l-[(I

S, 2S) - 2- (benzyl oxy) cycl ohexyl ] - 2- (2-chl orophenyl ) -1-(4- chl orophenyl)

1H i m dazol e- 4- car boxam de (Table entry 276) 3. 80 and N-
br onos uccgilema@hew%%chlerOn@enbﬂ%ér@ew 1cﬁ47’9§fclﬁ’i)?tfygrl1}gﬁlg@é‘ﬂ(e§" %{?De%'é stirred
ﬁﬁ : (7|508f %Esfl §euoqﬁébﬁd (5016, $PIoW k1 79R6°CR Ut Niire ob XEps, EpaRb 86 (4BRS; 141 gi ve
(benzyl oX§) b@bﬂéﬁé&ﬁﬁ)»%l%@bﬁfﬁb 2.954mg Hilo 2 6 e A £-09 (042001 -7 GRIERAL 1 i i
dazol e- 4 A67\D30 19@1»&9%/@9%/(131@@4?& 661 Baxaal ge @edadwhi te solid (196
ny, 86% (mLC-) nﬁﬁ%g ; retentloerll1 time 3.72 m@% (\rdr,het hod 2).
Exa|§ple 44 5 5- Br ono- 2- (2 chI orophenyl)-l-(4 chl orophenyl)-N-[ (1S

2S) - 2- hydroxyc cl ohexyl]-1Him dazoIEQaméeQ@r boxam de OBrN Fi OH NNC

[/ ~ C 10 As descrlbed preV| ously for n’g N[(2
S, 2S) - 2- ( beBreparat tert-lyih (fichigrobengv)-2-(2 loroohenvl) 5-methyl-1H-imidazole-4-

2-(2-chlor ophenyl) 1- (4 chI or ophenyl, rbbf%ﬁdté“ dazol e- 4- car boxani de (Exanple
43) was de- benzylated by treatnment wih iodotrinethylsilane to give
5- br ono- 2- (2- chl orophenyl )-1-(4- chl orophenyl) N

[ (1S, 2S) - 2- hydr oxycycl ohexyl | - lf+ i m dazol & 4- carboxam de. LC-MS nmiz 508.1
(MT"), retention tinme 2.96 mn hod 2) W FHgNVR (CD2C12, 400 MHz) S 7.43
(d, 1H, Ph), 7.27 15 (m 5H, Ph . 06 2H, Ph), 3.70 (m 1H CI1OH,
3.44 (m 1H, CHN), 1.95 (m 2H, ohexage), 1.64 (m 2H, cycl ohexane),

1.24 (m 4H, cycl ohexane). Exanple 45

1- (4- Am nophenyl ) - 2- (2- chl or ophenyl ) - 5-

ridinyl)-1Him dazol e-4-carboxam de O
10

h

&

t-Butyl 2~(2-chlorophenyl)-5-methylimidazole-4-carboxylate (70 mg, 0.24 mmol) was

gl N (1-piep
H N,,, NG H2N 20

mixed with 4-chlorobenzyl bromide (50 mg, 0.24 mmol) and potassium carbonate (66 mg, 0.48
mmol) in dry acetonitrile (3 mL) and heated at reflux overnight. The next day, additional 4-

15 chlorobenzyl bromide (10 mg, 0.05 mmol) was added, and the reaction mixture was again heated
at reflux overnight. The next day, water was added to the cooled mixture, which was subsequently
extracted with EtOAc. The extract was washed with aqueous NaCl, dried (NaSQy), filtered, and
concentrated to give a colorless oil (113 mg). It was chromatographed over silica gel (25% EtOAc
in hexane) to afford tert-butyl 1-(4-chlorobenzyl)-2-(2-chlorophenyl)-5-methyl-1H-imidazole-4-

20 carboxylate as a white foam (61 mg, 61% yield): 'H NMR (300 MHz, CDCl;) § 7.48 (d, 1H), 7.40
(m, 1H), 7.27 (m, 2H), 7.17 (d, 2H), 6.78 (d, 2H), 5.33 (br, 2H), 2.55 (5, 3H), 1.50 (s, 9H); LC-MS
m/z 417.1 (MH"), retention time 3.23 min (method 1).
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A sanpl e of

2- (2-chl orophenyl ) -5-nmet hyl -1 -(4-nitrophenyl)-N(1-piperidinyl)-1H

i m dazol ewo-0sasioxam de (Table entry 41) (111 ng, 0.25 mPCI/usay3@died as a
suspension in ethanol (5 nL) to Degussa-type palladiumon carbon (10% by
wei ght, 12 ng). The m xture was 47 WO 03/040107 PCT/ US02/ 30545

hydrogenated at atnospheric pressureﬂﬁﬁ@uii.for 2 h. Filtration of the
mxture thr Lt RY S 188¥ Biazole-4-

1- (4- am nophenyl) -2- (2-chl orophenyT) - 5-
pi peridinyl)-1Hi m dazol e- 4- carboxanﬁd@ﬁab_a yeIIom1foan1(104 nmy, 1009 .
This material was wused wi thout purification for the preparation of
conpounds of the invention, such as Exanple 46. 5 Exanple 46

2- (2-chl orophenvl)-1-(4- { [(ethylanino{;:iggnyl] am no }

phenyl ) -5-met h1- N- (1- pi peridinl)-1H i Rikdazpte-&- car boxani de
trifluoroacetate O (ND NH ON"'-'"NO1- "NNC HHI10

1- (4- Am nophenyl ) - 2- (2- chl or opheny eyl - N-(1- pi peridinyl)-1Him dazo
e-4- carboxam de (Exanple 45) (& 0.18 nmmol) was dissolved in dry

di chl oronet hane (2 nlL) and added to et hyt™N ocyanate (20 L, 0.25 nmmol).
The solution was stirred at rt for 6 h Eglﬂ e nore ethyl isocyanate (30 L,
0.38 nmml) was added. After stirring overyight, the m xture was heated 15
at reflux for 1 h. The solvent was evaporated to give a yellow solid which
was chromat ographed over silica gel (3% MeOH in EtQAc) to afford sem -pure
product (21 ng This material was  further purlfled by HPLC (YMC-packed
Pro C 18 15 x 36% %‘@Eﬂfeﬁ%%nylh%(%%%wwﬁ | i Aarpls-4-cegbaryletei(h 23 2t 0 gi ve

2- (2-chl o3, arpﬂﬁﬁy)lvOas biskdhved if RSN A0 RAY &@d%é@i%}zﬂ zeraniBQq}oQ QﬁﬂM& 5, 7.02
met hyl - &ng % |n |)-1Hi m dazol e-4-carboxam de trifluoroacetate as a
1

white sol “2’6 Wf?} sfrret g for 31hC Wteri s 2dded 1 Extraciigny with dieldpromethand, ne
2. 360 m n yhel W@ﬂh&ﬂ washécﬁwﬂm\IQ@l/ s@l‘ﬂl@&p éa\P Gh/okdRB24oBAPAM o)EPRARLBoddy

| -[4- (acet Iaqlno heny 12 ) d% .
1) - 5- met hKSAFREQE2 ﬁ@“rfusﬁicﬁe? |( q/HEi cda heee) affordsd p g tangelid G.2RIeN8%): O N
N N C  HSMR (300 MHz, CDCL) § 7.35 (d, 2H% 7.03 (d, 2H) 7 00 (m 1H), 6.86 (m, 2H)i 4.44 ﬁ 2H),

1- (4- A i h . dazol
e- E,r m n? %1 (e nﬁ-&) 2. %O gs 3 915 tp enZC-MS m/z 433){ (MH+ ), reteglltlgg ‘[11|ne|3%>1/ min (metllmrgl] 420
1). ‘

15

Example 26
Preparation of ethyl 1-(4-chlorophenyl)-5-methyl-2-(2.4-dimethylphenyl)-1H-imidazole-4-

carboxylate
0
O-Et

N___N
cl

20

Ethyl 5-bromo-1-(4-chlorophenyl)-2-(2,4-dimethylphenyl)- 1 H-imidazole-4-carboxylate
(430 mg, 0.99 mmol) was dissolved in dry DMF (5 mL) in a pressure tube and treated with
tetramethyltin (1.3 mL, 9.38 mmol), palladium acetate (9 mg, 0.04 mmol), and tri-(o-
tolyl)phosphine (26 mg, 0.085 mmol). The mixture was heated at 110°C for 15 minutes. After the
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car boxam de (Exanple 45) (51 ng, 0.12 nmol) was dissolved in dry

di chl oronethane (2 nL) and treated with acetic anhydride (14 L, 0.15 nmol)
dr opwi se.wolg/0sabuti on was stirred at rt for 4 h, 10 and trhErUSHnB8d| vent
was evapor at ed to give an anmber oil. It was purified by HPLC ( YMC packed
Pro C 18 15 x umm, 30-90% CH3CN in H20/ TFA, 20 nlL/nin.) to afford
an of f - \/\hln}”éme"@lsc?lo ?d%g Hpaten % %add‘i’_%zﬁ/@lﬁi Theqmixtuge yaaspiragtesteifit i on tine 2. 31

m n (et hdithibjomdtheast 7625418L)15ndthe organic phase hed with water, dried (Na,SO
(2- Chi or oplje ¥11 Lyl (2 (et hyl sul TonylTam nol phen 5 (S0

( | - pi peri aPﬁl-Fonc?Wia IgB’ 4 hé%trbé‘é)%ﬁli (ﬂ‘é6 me)-fFuiidice inady gh@m@toga]phm \ H
"~ N Dverhilica gel @@QEtbAAnﬁQﬂaﬁ%F&%f@éﬁ }th% 1(-(3r c‘ﬁt’.)h% Wﬁﬁlﬁl ﬁ( 4%) (52 ng

azol e-4-" car boxam

-mat?yl |1 eridi -1Him
|51£]eﬁéf§v Sl étald?%?lwxyarmwmeoqsawémﬁm @38 mg)93% mld) eIdI\MRé&OOl ce
t bat MEAGD, t t d
e g R L L 2 L

stirred a #)- and then the soI vent was evapor at ed. The resi due
was purified by HPLC (YMC-packed Pro C 18 49 WD 03/ 040107 PCT/ US02/ 30545
15 x 200 mm col um, 30-90% CH3CN in H20/ TFA, 20 nL/mn.) to afford a |ight
tan solid (21 ng, 27%: LC-MS n/z 4AB®mplgdHt)  retention time 2.29 min
(met®od 1 PrepkrsReid & -8 2f(dchidrdp iBeridi i

| phenyl ) - 1Hi m dazol -4-11 car bony pheny
NN C 10 A 30-ng sanple of carboxamide
1-{[ 2- (2- net hyl phenyl ) - 1- (4- chl or ophenyl ) - 1I—|—n\i(ajjazol -4-

yl ] car bonyl } - 4- phenyl - 4- pi peri di nol (Tabl g entry 414), was dissolved in 20

mL di chl oronet hane, and then 5 niL 2 n @kher was added to the
solution. Evaporation of the sol vent 'tl_eg’ﬁ tenperature (ca. 70C, 16 hr)

ina nmultiple sanpl e evaporator eV Ue 1-{[1-(4-
chl orophenyl ) - 2- ( 2- met hyl phenyl ) -4-yl] carbonyl}

-4-phenyl -1,2, 3, 6 15 tetrahydro d| n Iow solid). 1H NWR (400 Mz,
CD3COCD3) 8 8.31 (s, 1H), 7.05-7.35 (m 6.05 (s, 1 H, 42 (m 2
H, 3.85 (m 2H), 2.5 (m 2H), 2.0 (s, ; LC-I\/B n/z 454 (M#), retention

time 2.92 mn (method 2). Preparation of Internediates 20 Experi mental
procedures for the preparation of chemical reagents that are not

gog}f;'r’rgl g' Liog%ggisglu%&ﬁ%céﬁb%96ml Y- chio%p%gﬂﬁ)diﬁ E.tgldaZOF éﬂé/arboxyhc
acid (50 mg, 0.15 mmol) and N-bromosuccinimide (88 mg, 0.49 mmol) in dimethylformamide
(5 mL) was stirred at 75°C for 3 days. The solution was purified by preparative HPLC to give 5-
bromo-2-(2-chloropheny1)-1-(4-chloropheny1)-1H—imidazole—4-carboxy1ic acid as a white solid
(30.7 mg, 50%). LC-MS m/z 411.2 (MH"), retention time 2.70 min (method 2).
Step 2. As described previously for Example 14, 5-bromo-2-(2-chlorophenyl)-1-(4-

20 chlorophenyl)-1H-imidazole-4-carboxylic acid was converted to 5 -bromo-2-(2-chlorophenyl)-1-
(4-chlorophenyl)-N-(1-piperidinyl)-1H-imidazole-4-carboxamide. LC-MS m/z 493.0 (MH),
retention time 2.63 min (method 2). 'H NMR (CD,Cl,, 400 MHz) § 7.29 (m, 6H, Ph), 7.05 (m,
2H, Ph), 3.68 (m, 3H, piperidine), 3.36 (m, 2H, piperidine), 1.88 (m, 3H, piperidine), 1.57 (m, 2H,
piperidine).
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R3f OBt 25 O This brono pyruvate was prepared by oxidative brom nation of
the correspondi ng hydroxyesters, by the procedure described by Plouvier et
al ., (Hetwoposyeiles 32: 693-701, 1991). In a simlar mannePCTAISNYB0545

3- br ono- 2- oxopent anoat e and et hyl 3-bronp-2-oxohexanoate were prepared. 50
WO 03/ 040107 PCT/ US02/ 30545 Internmedi ate B Et hyl 3-bronp-3-c

ccl | opropyl - 2- oxopr opanoate | Br | O Exanmple28 The procedure was simlar to

that reported iyl RenibiclBrAhrSoHs i g ] - 506,
1972). Step 1. To a sol Ut{OI’l 01@0 Bﬁﬁﬁ1 {Eelihre hlml g {HE S CHC13
(180 m.) heated at reflux was added dropvm se, over a 1-h period, a
solution of 1, 3-propanedithiol (22.7 i, 0.@27 10 nmol ), foll ovved by et hyl
di et hoxyacetate (40 g, 0.227 mmol) in @IﬁClS tr’r1_ The resulting m xture
was heated for 30 m nutes, and then cool F The cool ed sol ution was

NS l

,at ed aqueous NaHCOB, and then

washed 2 tinmes wth water onceﬁ’; ur

re-washed with water. The conbi ned an € phases were dried over MgSO4,

t hen evaporated to give 41 g (9&‘% ofF et 13- di t hi ane- 2-carboxyl ate as
a yellow oil, which was used in the next p without purification. 1H NWR
15 (CDC13): 8 4.24 (2H, q, J = 7.2 Hz), (1H, s), 3.46-3.39 (2H, m,

2.6452.58 (2H, m, 2.18-2.01 (2H m, 1.30 (3H t, J =7.2 Hz). Step 2. To
a suspension of NaH (95 % 2.8 g, 111 nmmol) in dry toluene (120 nlL)

stirring at OG:O\AIaSlu’ddsmqﬁ\Aﬂ@’BZ eetestopRug)- l@c}m)@ldﬁeﬁ?l,) -1 8- imabd1é-00arBbxylate

3t ni e B2 BRI alchneRts 5w oskes SRR nin 2hmymobn e mircwe s The

20 ice bahbatadem; raﬂamﬂglamdtdnaewimwaﬂ mergsamcrl@eﬂwevcefea b@hgdo, . Vater
was added
filt

he,sol u has S wey e separ ated. The_organi c phase
was dried %?/rg‘? ttrta??gnT e\fﬁ?ﬁ‘ﬁ) TYas gui \ff? h qeorgategranhy gyer giticagsh (3%
2-(&9cl opEtﬁlA(d mbmb))te gwaetuyltmmre 222 CRlbRPKHy B 16(4- dMUr(S}JBe lﬂﬂﬁxﬁﬂlazblé 4-he

t st = 7.2 Hz
5°50- 3. 23 BEDRE PH) 10ghE s bl 1@%@%%@5@ relgniy g 4% 5 L
6.8 Hz), mMmiDlnethod1). (Tlhls mlfé)mecﬂatéﬂvhicﬁhb ari exainple o2 Borfw X‘BJ)SchQn@ﬁst 86 (1H, m,

2 (oycl op? SRR T Siorleabl (S BBesheat b oo 18 whersiery 1

CH3CN ( 20carbyxaméds (Edbdednyryadided, over 30 minutes, to a wel | -stirred
suspension of NBS (N-bronmosuccininide) in CHSCN (210 nL) and water (55
m.). After the mxture was stirred for 1 h, the resulting red solution was
poured into an i ce-cold CH2C12- Hexame@ggkumlon (1:1 30 500 m.). The

resul ting he )

col or| ess g% ga tﬁnW(mv%gﬁlgrévﬁ P(ﬁ?ghtloro ony )N ; H-imidz

and water. The organic phase was dmmedmmﬂﬁr wgscn then evaporated to give
6.88 g (55% of ethyl 3- cycl opropyl -2-oxopropanoate as a yellow oil. 1H
NVR (CDC13): 8 4.29 (2H, q, J =8 Hz), 2.71 (2H d, J =9 Hz), 1.35 (3H,

t, J =8 Hz), 1.05-0.98 (1H, n), 0.59-0.540(2H, nm), 0.17-0.14 (2H, m. 51

/7
N
\
FQX\ 00—
/®/N _N
Cl ol

20

A solution of 2-(2-chlorophenyl)-1-(4-chlorophenyl)-1H-imidazole-4-carbonyl chloride
(4.71 g, 13.4 mmol, prepared by the method described in Example 13, step 1) in 10 mL
dichloromethane was added to a solution of N, O-dimethylhydroxyamine hydrochloride (1.44 g,
25 14.7 mmol) and triethylamine (5.6 mL, 40.2 mmol) in 60 mL dichloromethane in an ice water bath
under argon with stirring. The bath was removed upon completion of addition. Stirring was
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WO 03/ 040107 PCT/ USO02/ 30545 Ste 4. To a solution of ethyl
3-cycl opropyl - 2- oxopropanoate (4.75g, 30.44 mmol) in CCl4 (60 nL) at rt was
added NBSWO33060197 33. 49 mMmol ). The resulting m xture was Rreatusd2/ats4s ref | ux
overni ght, then cooled filtered, and evaporated to provide ethyI
3- br ono- 3-cycl Propyl - oxopropanoate; 1H NVR (CDCl3): 8 4.46-4.32 (3H,

, 1. 41 cpmigued for ) h=Vterwps a e@eldoheelwwawﬁaee%‘”@se%‘ﬂeoe”(t% H he;grganic
0.07-0. 03 a[eg\lflt? s dBed oV} 4%@%&%‘%\6@% USE S uMiek R@wed pitsufd, @b b froduct he

preparati conmpoun £ 0f the invention such a

1- ( 4- chl oves phwifiegdion-siticg gelcuting sphethy cepe(tq vield 2- @ chlorophenyl)-1-(4-

pi peridi Q}ﬂo}o ﬁen%%% %th)%y N’rﬂnﬁi}!’l M%@z@le‘li GARAXAIR o&‘ﬁ/ﬂlﬁ%hﬁ&@l Mg, (Tabl e
entry K a manner, ethyl 3-brono- 3-cycl obutyl -2-oxopropanoat e
and5ethyw3%ﬂﬂhoﬁbzﬁkﬂ¥bnﬁ@W) 2- oxopropanoate were prepared. 10

I nternedi ate C Ethyl 3-brono-2-oxohetanoate Br 0 O Step 1. To a
suspension of Lil (23.61 g, 176.44 mol) in THE (200 nL) at rt was slowy
15 added CUZBrZ (25. 30 g, 88. 22 mmoBxample g9 gor ous exot hernic reacti on

occurred, ag A 1eh -lﬁ%da?o@-m ARERESeEN)-br oni de

005 "q; n‘lﬂ

(2M 36.76 “ as 'S - fol l onwed soon
after by ethyl chIoro(oxo)acetate (EQ§Em23252 nnol) The resul ting
solytion was stirred 10 m nutes at -78C, then quenched by dropw se addition

of water. The m xture was allowed to marn1to rt, and then the organic
phase was separated, dried (MySO4), 20 aRd ,morated Purification by
flash chromat ography using 9:1 hexane/ Et (¥ elplant gave et hyl

2- oxoheptanoate as a colorless oil (3./6°, % . 1H NMR (400 MHz, CDCl13) S

4.33-4.21 (m 2 H), 2.82 (m 2 N 1.59 (m 2 H), 1.63-11.19 (m p
H, 0.9-0.83 (m 3 H); LC M 9.21 ( ), retention tine 2.42 mn
(nmethod 2). Step 2. To a cold solutio hyl 2-oxoheptanoate (2 g, 11.62
mmol) in AcOH (20 nL), 25 was added (596 L, 11.62 mmol). The m xture

was stirred 20 mnutes at 0C, then the m xture was allowed to warmto rt.
After the m xtp4 £so@n st 24(I-&dorbslienyd)--(4-vieb@pheaptNChB IR -Nveethybtfided.  The

ot byl - DRoGEIS copRaapRres A3 LRt bt Sf NARRERLET peds st

5 05- 5. Olﬂl(d%phényhﬁlagnésnﬁﬁbfbnﬂ& (0127 1., 0By mna’hl)]l&dér a%n(amt wath isfirring.. Vi 1. 57 (m

1. 48- d
Wi né)ut p‘iﬁ?‘% t HH%W%SE?’H?%@ gﬁrréﬁl}ié%é‘f oarfa%lf eda u%)&?l Q‘m 8 r(’g?ﬁﬁé[‘r‘klgnvent | gﬁ such
as  1- (4-th mikepheayxracted(vathodilyd aepie rme))fghhmc l&ypn mrdndd oxer NafSOp endy | -

H i mi dazol e- 4- car hoxam de ro e (Ta WO 03/040107
PCT/ US02/ %$@sigateq R‘f‘@% YA 4t E}II‘T:)“‘H e#?rﬁ‘i‘%’:g ongle # e‘?%%’% ﬁ‘)ee[tz?g fe ON HTFA
5 A suspeddrophetil)-t (b etigtopbngi)y-0F- lmmamml-yl](mﬁuorapltm»dymﬂhenqnies gsolid (¥ nol )

in trlfluoro s stirred rt overnight and concentrated
to give alfa e/%y]%ﬂ"l %%Cégl ﬁ(tllﬁ?%k’}ez(é{%xanes ar ude) .

20

Example 31
Preparation of [2-(2-chlorophenyl)-1-(4-chlorophenyl)-5-ethyl-1H-imidazol-4-y1]( 2-thienyl)-
methanone
Q s

/®/N N
Cl

25



M5 (El ectron spray) 100 (MN, free am ne; 1H NWR (300 MHz, CD3CD) S
3.27-3.12 (m 4H), 2.01-1.86 (m 4H). 10 Internediate E trans- |

- Am no- 2-Wwodsoxoabndan HO , H2N This conpound was prepar @dTasodssaes i bed by
Thonmpson et al., (J. Med. Chem 35:1685- 15 1701, 1992). To 1 liter of 12 N
NHACOH cool ed tg 0C was added 50 g (0.235 nol) of 2-brono-1- indanol. After
stirring for 30°RSAHEQOL 2ritemothiophang (Wese, 4136 sveedd) in@ mla THF vamaddeth 884 stli r r ed
for 24 hegd 56 M Butibh st BiE: iﬂvﬁécaﬁ&‘ﬂfa%%&ta‘?%éﬂﬂ fh sﬁ%ﬁcﬁﬂe GRS L0
renove excess anmmonia and then allowed to stand open~at r over ni ght. The
mi xt ur e watiFRonkE; Fo thistwas addpy alsglutiettiotili- (h2+(Eh1@0BhendBiH(4-cliiotoplkniyh-5an i ce
bat h, andethiliRigdazoR resi j i Ba_vacuum oven at. 60C 20
over pi ght , %,he desirt g%&géaé%@glt} f\@g 0 to\é}?%e%jégﬁg{ 'E} gﬁressglfaindmf(%ﬁeg?s %‘ﬁ@/g .

| nt e? medi #tderpuailsallowed fwaronap-to itanemighin e reabDnHRN quénch@Ewitll s@urdtal | owi ng

t he procegi i i ahed L tr : 1559: 1562, 1996, trans
2- br ono- 1%%5%%@% %A(%%ge fn&m;;g%é mmf@%@&%’{még%?%j SREBEYCEYAL) and

sodi um azfAen3teg andsthe v&mp@m@wesmmsa bISOPLG @58 d [27(P-chdorbshenyipl J4-was added
dr opwi se. chl8pAshMt-5 VRS St f.ad 1 or .1 h and.t he d,to .70C
and st 17 o PR SL A kb S i Rl de ST il L iR v
added, antd &byl aeqtaie)/ hewhnen). et her. The ether was renoved and the crude (412
ng) jgas di ssolved in THE (15 nL). This solution was added to Pd/C (41. ng)
and stirred under hydrogen at rt for 3 days. The reaction 5 m xture was
filtered and the filtrate was concenfxaipld2down to provide the desired
product, whi ; > 6h_Wi I oPuri fil I te diiate G trans-
" i o 2" hy e R B Bl BB e G
conmpound was prepared from di hydronapht ha;?igaccor ding to the procedures

described by Bellucci et al., (Tetrahedron: Mmretry 8:895-902, 1997). 15
Internediate Htrans-(2R 3R)3 [(2 4-Di net vbenzyl)amno]-1 2 3

4-t et rahydro- 2- napht hal enol OH Owe N0 This conmpound was prepared by
foll owi ng the procedure descri begi ang etCI al ., (J.
15 To a solution of ethyl 2~(2-chlorophenyl)-1-(4-chlorophenyl)- 1 H-imidazole-4-carboxylate

(200 mg, 0.51 mmol) in toluene (10 mL) at —78°C was added DIBAH (2.0 mL) in toluene

dropwise. The resulting solution was stirred at t, quenched with IN HCI (0.5 mL). The organic

layer was washed with 1IN HCI (5 mL), dried over MgSOy, filtered, and concentrated. The residue

was purified by flash chromatography (50% EtOAc in hexane) to give the product (62 mg, 38%
20 yield). LC-MS m/z 317.0 (MH"), retention time: 2.75 min (method 1).
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Med. Chem 40: 3905-3914, 1997). Internediate | 25 (1 S 2R 3S 4R)-3-Am no-1
7 7-trimethyl bicyclo[2.2.]11 heptan-2-ol OH NH2 54 WD 03/040107

PCT/ US02/\8034/4010Ni s conpound, and its enantioner, were ofpcaiuse3dsys Li Al H4
reduction of the respective canphorqui none 3-oxines, by the procedure
descri bed by Gaw ey and Zhang, (J. O g. Chem 61:8103-8112, 1996). 5
Internmediate J Ethyl [(trans-2-am no&ammndky] | oxy]acetate NH2 0 10 To a

sol ution of tﬁﬁﬁéﬁgn@fw@%-(g;éﬁjo% %@oﬂ (4% G4R aQy.mmol ) in
THE (7 nlL) was added sodi um hydri o r . The
m xture was stirred at rt for 12 lﬂd&hﬁiﬂ@m&l@hyl br onbacetate (500 ng, 3.0
nmol ) was added, and the solution was stirred at rt for another 12 h.
After filtration, the solution was concentrated and the residue taken up in
CH2C12 and washed with brine. The organic |la was separated and
concentrated. The residue was 15 purified by chr omat ogr aphy over
silica gel (ethyl acetate) to afford the d ed product (51 ng, 8.5%
yield): LGMs mz 202.2 (MH), retentio Imp 0. 73 mn (nethod 1); Rf =
0.23 (ethyl acetate). Internedi at i 2S) - 1- Ami no- 2- pi ep

ridi nyl]nmethanol C N', NH2 [(Zgij- Am 1fo- 2- pi peri di nyl ] met hanol was
prepared according to the neth descri 25 Rosling et al.,

(Het erocycl es 95-106, 1997). Ina sim!l nner were prepared

[ (2Ry-1-am no-2 piperidinyl]-nmethanol,
[ (2S)-1-am no-2-pyrrolidinyl]nmethanol, and [(2R)-1-am no-2-
pyrrolidinyl]nmethanol. 55 WO 03/040107 PCT/ US02/ 30545 Internediate L
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was carri gimebyl}-Pycyamhexylantiee (65 mg, 81% yield): LC-MS m/z (400.7 MH), retentlon time 2.32
min (method 1).

15

Example 34
Preparation of 1-{[1-(4-chloropheny])-2-(2.4-dichlorophenyl)-1H-imidazol-4-yllmethy1}-4-(4-

methylphenyl)piperazine

—
= N\\/NQ\
N__N

Cl/©/ cl

20 Ci

To a suspension of lithium aluminum hydride (21 mg, 0.54 mmol) in THF (2 mL), 1-(4-
methylphenyl)piperazine hydrochloride (32 mg, 0.13 mmol) was added. After 10 minutes, a
solution of ethyl 2-(2,4-dichlorophenyl)-1-(4-chlorophenyl)-1H-imidazole-4-carboxylate (39 mg,
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H,O/TFA, 25 mL/min) to give the product 1-{[1-(4-chlorophenyl)-2-(2,4-dichlorophenyl)-1/-
5 imidazol-4-ylJmethyl} -4-(4-methylphenyl)-piperazine (1.4 mg, 2% yield): LC-MS m/z 511.1
(MH"), retention time 2.94 min (method 1). "H NMR (300 MHz, CDCl3) &: 2.29 (3H, s), 3.42-

3.49 (8H, br), 4.39 (2H, s), 6.85- 7.41 (11H, m), 7.54 (1H, s).

Other Procedures

10 In certain cases, the products and intermediates prepared by the experimental methods
described in Examples 1-34 were converted into additional products, by applying the appropriate

additional chemical steps. These additional examples are described below.

Example 35
15 1-(4-chlorophenyl)-2-(2.4-dichlorophenyl)-N-[(1R.2R)-2-hydroxycyclohexyl]-1H-imidazole-4-

carboxamide

Jue

OH

/®/N _N
|
© Cl

Cl

20 To a solution of N-[(1R, 2R)-2-(benzyloxy)cyclohexyl]-1-(4-chlorophenyl)-2-(2,4-
dichlorophenyl)-1H-imidazole-4-carboxamide (Table entry 278, prepared according to the
procedures described in Examples 13 and 14) (100 mg, 0.18 mmol) in CH,Cl, (2 mL), TMSI
(iodotrimethylsilane) (60 pL, 0.42 mmol) was added. The mixture was stirred at rt overnight, and
diluted with water. The organic layer was dried over MgSOy, filtered, and concentrated. The

25 residue was purified by preparative TLC (EtOAc) to afford 1-(4-chlorophenyl)-2-(2,4-
dichlorophenyl)-N-[(1R,2R)-2-hydroxycyclohexyl]-1 H-imidazole-4-carboxamide (56 mg, 67%
yield) as a yellow solid: LC-MS m/z 464.3 (MH"), retention time 3.19 min (method 1); Rf = 0.67
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Ch = N P3978%0Q8) £, 5.708 501118, ), 8994 b6 itk o), $96-7.37 (8H, m), 7.78 (1H, s).

Example 36 _
5 1-(4-chlorophenyl)-2-(2,4-dichlorophenyl)-N-[(18S, 28)-2-hydroxycyclopentyl]-1H-imidazole-4-

carboxamide

Cl

To a solution of N-[(18, 25)-2-(benzyloxy)cyclopentyl]-1-(4-chlorophenyl)-2-(2,4-

10 dichlorophenyl)-1H-imidazole-4-carboxamide (Table entry 282, prepared according to the
procedures described in Examples 13 and 14) (119 mg, 0.22 mmol) in CH,Cl, (4 mL), TMSI (0.2
mL, 1.4 mmol) was added. The mixture was stirred at rt overnight, and diluted by water. The
organic layer was dried over MgSOy, filtered, and concentrated. The residue was purified by
preparative TLC (EtOAc) to afford 1-(4-chlorophenyl)-2-(2,4-dichlorophenyl)-N-[(18S, 2S)-2-

15 hydroxycyclopentyl]-1H-imidazole-4-carboxamide (80 mg, 82% yield) as a white foam: LC-M$S
m/z 450.0 (MH"), retention time 3.24 min (method 1); Rf = 0.45 (50% EtOAc in hexane); "H NMR
(300 MHz, CDCl) 6 1.22-2.24 (6H, m), 3.97-4.15 (2H, m), 7.03-7.42 (7H, m), 7.86 (1H, s).

Example 37
20 2-(2-chlorophenyl)-1-(4-chlorophenyl
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g r5t Mvaszddeg. Mmmu(gq.)vamonpengatv@ andrpupﬁpd by ﬂas}a chlgqnatography (2M NHjin
methanol : BtOAc = 15: 85) to afford the product 2~(2-chlorophenyl)-1-(4-chlorophenyl)-N-(4-
piperidinyl)-1H-imidazole-4-carboxamide (180 mg, 36% yield): LC-MS m/z 415.3 (MH),
retention time 2.22 min (method 1); Rf = 0.25 (1:1 EtOAc/2M NH; in MeOH). '"H NMR (300
MHz, CDCly) § 1.35-1.51 (2H, m), 1.91-2.15 (3H, br), 2.63-2.78 (2H, m), 3.03-3.09 (2H, m), 3.97-

10 4.15 (1H, m), 6.96-7.52 (8H, m), 7.81 (1H, s).

Example 38
2-(2-Chlorophenyl)-1-(4-chlorophenyl)-N-[ 1 -(2-pyridinyl)-4-piperidinyl]-1H-imidazole-4-
carboxamide
15
7\
N =N
0
NH
N ~ N

A flask was charged with 2-(2-chlorophenyl)-1-(4-chlorophenyl)-N-(4-piperidinyl)-1H-
imidazole-4-carboxamide (Example 37) (100 mg, 0.24 mmol), 2-bromopyridine (0.55 mg, 0.22
20 mmol), Pd,(dba); (38 mg, 0.24 mmol), BINAP (1.18 mg, 0.0019 mmol), NaO7Bu (33.6 mg, 0.35
mmol), and toluene (2 mL). The reaction mixture was heated at reflux overnight, cooled to rt, and
diluted with CH,Cl,. The solid was filtered off. The solvent was evaporated. The residue was
purified by flash chromatography (33% EtOAc in hexane) to give the product 2-(2-chlorophenyl)-
1-(4-chlorophenyl)-N-[1-(2-pyridinyl)-4-piperidinyl]}-1H-imidazole-4-carboxamide (55 mg, 47%
25 yield): LC-MS m/z 492.1 (MH"), retention time 2.47 min (method 1); Rf = 0.33 (50% EtOAc in

hexane).
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To a solution of 2-(2-chlorophenyl)-1-(4-chlorophenyl)-N-(4-piperidinyl)-1 H-imidazole-

4-carboxamide (Example 37) (80 mg, 0.2 mmol) in CH,Cl, (6 mL) was added CH;I (28.4mg, 0.2
mmol) and Et;N (0.031 mL, 0.22 mmol). The reaction mixture was heated at reflux for 5 h, cooled
to 1t, and washed with brine. The organic layer was dried over MgSO,, filtered, and concentrated.

10 The residue was purified by flash chromatography (2M NH; in methanol : EtOAc = 1: 10) to afford
the product 2~(2-chlorophenyl)-1 ~(4-chlorophenyl)-N-(1-methyl-4-piperidinyl)- 1 H-imidazole-4-
carboxamide (24 mg, 28% yield): LC-MS m/z 429.1 (MH"), retention time 2.27 min (method 1);
Rf=0.31 (EtOAc: 2M NH; in MeOH = 9:1).

15 | Example 40
2-(2-chlorophenyl)-1-(4-chlorophenyl)-N-[trans-2-(2-hydroxyethoxy)cyclohexyl]-1 H-imidazole-4-

carboxamide

20

To a solution of 2-{[trans-2-({[2-(2-chlorophenyl)-1-(4-chlorophenyl)-1H-imidazol-4-
yllcarbonyl}amino)cyclohexyljoxy}-ethyl acetate (Table entry 286) (31 mg, 0.06 mmol) in THF
(7 mL) and water (0.7 mL) was added NaBH, (5 mg, 0.13 mmol) portionwise over 1 h with the
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5 chlorophenyl)-1-(4-chlorophenyl)-N-[(1R, 28)-2-(2-hydroxyethoxy)cyclohexyl]-1H-imidazole-4-
carboxamide (7.5 mg, 26% yield): LC-MS m/z (474.8 MH"), retention time 2.91 min (method 1);
Rf=0.17 (EtOAc).

Example 41
10 2-(2-chlorophenyl)-1-(4-chlorophenyl)-N-[trans-2-methoxycyclohexyl]-1 H-imidazole-4-

carboxamide

15 A flask was charged with 2-(2-chlorophenyl)-1-(4-chlorophenyl)-N-[trans-2-
hydroxycyclohexyl]-1H-imidazole-4-carboxamide (Table entry 336) (35 mg, 0.1 mmol), benzene
(3 mL), 50% aqueous NaOH (2.5 mL), and BuyNHSO, (17 mg). While the mixture was stirred
vigorously at 10°C, CH;I (19 pL, 0.3 mmol) was added dropwise rapidly. The mixture was stirred
for another 30 minutes, and diluted with water (5 mL) and hexane (10 mL). The organic layer was

20 dried over MgSO,, filtered, and concentrated. The residue was purified by flash chromatography
(75% EtOAc in hexane) to give the product 2-(2-chlorophenyl)-1-(4-chlorophenyl)-N-[(1R,2S)-2-
methoxycyclohexyl]-1H-imidazole-4-carboxamide (23 mg, 63% yield): LC-MS m/z 444.2 (MH),

retention time 3.24 min (method 1).
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To a solution of 4-{[2-(2-chlorophenyl)-1-(4-chlorophenyl)-1 H-imidazol-4-yl]carbonyl}
thiomorpholine (Table entry 176) (30 mg, 0.072 mmol) in acetone (2 mL), was added 30%
aqueous H,O, (0.09 mmol). The resulting solution was stirred at 1t for 36 h, diluted with water,
neutralized with NaHCO;, and extracted with CH,Cl,. The organic layer was dried over MgSO,,

10 filtered, and concentrated. The residue was purified by flash chromatography (20% MeOH in

EtOAc) to give the product 4-{[2-(2-chlorophenyl)-1-(4-chlorophenyl)- 1 H-imidazol-4-
yl]carbonyl}thiomorpholine 1-oxide (17 mg, 54% yield): LC-MS m/z 434.5 (MH"), retention time
2.55 min (method 1); Rf = 0.47 (17% EtOAc in hexane).

15 Example 43
N-[(18,.28)-2-(benzyloxy)cyclohexyl]-5-bromo-2-(2-chlorophenyl)-1-(4-chlorophenyl)-1H-

imidazole-4-carboxamide

20
A solution of N-[(18,28)-2-(benzyloxy)cyclohexyl]-2-(2-chlorophenyl)-1-(4-
chlorophenyl)-1H-imidazole-4-carboxamide (Table entry 276) (198 mg, 0.380 mmol) and N-
bromosuccinimide (88 mg, 0.49 mmol) in dimethylformamide (5 mL) was stirred at 75°C for 3
days. The solution was purified by preparative HPLC to give N-[(1S,28)-2-
25 (benzyloxy)cyclohexyl]-5-bromo-2-(2-chlorophenyl)-1-(4-chlorophenyl)- 1 H-imidazole-4-
46



20 Jr Nrrrrr az 0ce) EO NO Oco(0CC L(VMNco NNNoO
ON(~O NOCNCc-VO OxO'+d VtO0O:nVCQ0OJ OO0 (DWNQN
LOQ (D NQVHN 03@4@WV co Q/\Z O O 03: (fl NNN d C N preTiS0t/305n3 r a)
CO dLO Q| dam co M OLC) Lan)> C+a) a)l NEcu-5 cBt 2c ~
:0 N61 CC NX~~~ "~ -00 ECQI NVNW(OLEpPpX:EpLO
X N E GL¢a OXW& Nadﬂhﬁmswd@%«m&@%)ac MSgn/s 5981 MB), Se@ity nd B.R m@ t C ¢ Z
Q.0 c Q (method)y ¢ fI > a) ~-QCG4 ENI 0 E5 CQ pdv OOQUN.~
XN OO>~Ufl vN> U V" =NTfI ’\ochoI O0ozcoz (NIT ~~~
> ~4 Lc, CL Oc.ca) O O*-00-0010cc NUOONUCQ(G()C()
NCpNCOUN, Tl 2> NQ N i i Eag%ep XNd QN Q:0 X ~QO @
N9 OQQ2
vQ E 5 Br(c;‘)mo 2-(2-chlorophenyl)-1-(4-chlorophenyl)-N-[(18.28)-2-hydroxycyclohexyl]-1 H-imidazole-
4-carboxamide
g S
Br z
_/§ on
Cl cl
10 As described previously for Example 35, N-[(1S,2S)-2-(benzyloxy)cyclohexyl]-5-bromo-

2-(2-chlorophenyl)-1-(4-chlorophenyl)-1H-imidazole-4-carboxamide (Example 43) was de-
benzylated by treatment with iodotrimethylsilane to give 5 -bromo-2-(2-chlorophenyl)-1-(4-
chlorophenyl)-N-[(18,28)-2-hydroxycyclohexyl]-1 H-imidazole-4-carboxamide. LC-MS m/z 508.1
(MH"), retention time 2.96 min (method 2). 'H NMR (CD,Cl,, 400 MHz) 6 7.43 (d, 1H, Ph), 7.27

15 (m, 5H, Ph), 7.06 (m, 2H, Ph), 3.70 (m, 1H, CHOH), 3.44 (m, 1H, CHN), 1.95 (m, 2H,
cyclohexane), 1.64 (m, 2H, cyclohexane), 1.24 (m, 4H, cyclohexane).

Example 45

-5-methyl-N-(1-piperidinyl)-1H-imidazole-4-carboxamide

20

A sample of 2-(2-chlorophenyl)-5-methyl-1-(4-nitrophenyl)-N-(1 -piperidinyl)-1H-
imidazole-4-carboxamide (Table entry 41) (111 mg, 0.25 mmol) was added as a suspension in
ethanol (5 mL) to Degussa-type palladium on carbon (10% by weight, 12 mg). The mixture was

47



OOr E O-COQv=v Z204T EO. ,vrr ~+ -
CCC NN"OOa'0'o0 Qd) .2- a) a) .2- d) Q) 640 .2 p.
wo 7rrrrr La) =d 0 NnNaaallPCTwsoaBid4d) U ZZ W
~hdd daaaaaado UUUUUU NNNNNNaZNNNMMM
1 WD 03/040107 PCT/US02/30545 NO-aCddXMr C6Cr 00c6 Wr rr
| r hydrogenated at ptmasplgyic pregyucand ey . Filt@ton ofithe mixigrthrpugh Celiteehd) U - w

7Q gco&%t&ﬂonvﬁheoﬁlgate an)é/ IQ()ﬁl—anﬁ%pﬂn%)-ZF(ZQh}éFop\ﬁ\érEﬁP)-é\-lmgh%-N-g-O O E} N

piperidinyl)-1H-imidazole-4-carboxamide as a yellow foam (104 mg, 100%). This material was

QOO0

X
O (
U

used without purification for the preparation of compounds of the invention, such as Example 46.

Example 46

»__QX‘N/H
o N__N
/\NJ\N/©/ é/CI
H H
10
1-(4-Aminophenyl)-2~(2-chlorophenyl)-5-methyl-N-(1-piperidinyl)- 1 H-imidazole-4-
carboxamide (Example 45) (52 mg, 0.13 mmol) was dissolved in dry dichloromethane (2 mL) and
added to ethyl isocyanate (20 pL, 0.25 mmol). The solution was stirred at rt for 6 h before more
ethyl isocyanate (30 pL, 0.38 mmol) was added. After stirring overnight, the mixture was heated
15 at reflux for 1 h. The solvent was evaporated to give a yellow solid which was chromatographed
over silica gel (3% MeOH in EtOAc) to afford semi-pure product (21 mg). This material was
further purified by HPLC (YMC-packed Pro C18 15 x 200 mm column, 30-90% CH;CN in
H,O/TFA, 20 mL/min.) to give 2-(2-chlorophenyl)-1-(4-{[(ethylamino)carbonyl]amino} phenyl)-5-
methyl-N-(1-piperidinyl)-1 H-imidazole-4-carboxamide trifluoroacetate as a white solid (12 mg,
20 13% yield): LC-MS m/z 481.4 (MH"), retention time 2.35 min (method 1).
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1-(4-Aminophenyl)-2-(2-chlorophenyl)-5-methyl-N-(1-piperidinyl)-1 H-imidazole-4-
carboxamide (Example 45) (51 mg, 0.12 mmol) was dissolved in dry dichloromethane (2 mL) and
treated with acetic anhydride (14 pL, 0.15 mmol) dropwise. The solution was stirred at rt for 4 h,
10 and then the solvent was evaporated to give an amber oil. It was purified by HPLC (YMC-packed
Pro C18 15 x 200 mm column, 30-90% CH,CN in H,O/TFA, 20 mL/min.) to afford an off-white
solid (13 mg, 15%): LC-MS m/z 452.3 (MH"), retention time 2.31 min (method 1).

Example 48

15

20 1 -(4-Aminophenyl)-2-(2-chlorophenyl)-5-methyl-N-(1-piperidinyl)-1 H-imidazole-4-
carboxamide (Example 45) (52 mg, 0.13 mmol) was dissolved in dry dichloromethane (2 mL),
cooled by an ice water bath, and the mixture was then treated with methanesulfonyl chloride (12
pL, 0.16 mmol) and triethylamine (21 pL, 0.15 mmoL). The solution was stirred at rt overnight,
and then the solvent was evaporated. The residue was purified by HPLC (YMC-packed Pro C18
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5 _{Jl -(4- Chlorthenvl) 2-(2-methylphenyl)-1 H-imidazol-4-yl]carbonyl}-4-phenyl-1,2.3.6-

E
C
a

tetrahydropyridine

10 A 30-mg sample of 1-{[2~(2-methylphenyl)-1-(4-chlorophenyl)-1H-imidazol-4-
yljcarbonyl}-4-phenyl-4-piperidinol (Table entry 414), was dissolved in 20 mL dichloromethane,
and then 5 mI. 2M HCl in ether was added to the solution. Evaporation of the solvent at high
temperature (ca. 70°C, 16 hr) in a multiple sample evaporator (GeneVac) gave 1-{[1-(4-
chlorophenyl)-2-(2-methylphenyl)-1H-imidazol-4-yl]carbonyl}-4-phenyl-1,2,3,6-

15 tetrahydropyridine (yellow solid). "H NMR (400 MHz, CD;COCD:s) 6 8.31 (s, 1H), 7.05-7.35 (i,
13 H), 6.05 (s, 1 H), 4.2 (m, 2 H), 3.85 (m, 2H), 2.5 (m, 2H), 2.0 (s, 3H); LC-MS m/z 454 (MH"),

retention time 2.92 min (method 2).

Preparation of Intermediates
20 Experimental procedures for the preparation of chemical reagents that are not

commercially available are described below.

Intermediate A

Ethyl 3-bromo-2-oxobutanoate
Br O

Rs OEt
25 O

This bromo pyruvate was prepared by oxidative bromination of the corresponding
hydroxyesters, by the procedure described by Plouvier et al., (Heterocycles 32:693-701, 1991). In
a similar manner, ethyl 3-bromo-2-oxopentanoate and ethyl 3-bromo-2-oxohexanoate were

prepared.
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The procedure was similar to that reported in the literature (see, e.g., J. Org. Chem. 37,
505-506, 1972).
Step 1. To a solution of BF3.Et,0 (57.5 mL, 0.454 mmol) in CHCl; (180 mL) heated at
reflux was added dropwise, over a 1-h period, a solution of 1,3-propanedithiol (22.7 mL, 0.227
10 mmol), followed by ethyl diethoxyacetate (40 g, 0.227 mmol) in CHCl; (40 mL). The resulting
mixture was heated for 30 minutes, and then cooled to rt. The cooled solution was washed 2 times
with water, once with saturated aqueous NaHCO3, and then re-washed with water. The combined
organic phases were dried over MgSOy, then evaporated to give 41 g (94%) of ethyl 1,3-dithiane-
2-carboxylate as a yellow oil, which was used in the next step without purification. 'H NMR
15 (CDCl,): 6 4.24 (2H, q, J=7.2 Hz), 4.17 (1H, s), 3.46-3.39 (2H, m), 2.64-2.58 (2H, m), 2.18-2.01
(2H, m), 1.30 (3H, t,J = 7.2 Hz).
Step 2. To a suspension of NaH (95 %, 2.8 g, 111 mmol) in dry toluene (120 mL) stirring
at 0°C was dropwise added, over 10 minutes, a solution of bromomethylcyclopropane (15 g,
111 mmol), and ethyl 1,3-dithiane-2-carboxylate (17.77 g, 92.58 mmol) in dry DMF (40 mL). The
20 ice bath was removed and the solution was stirred overnight at rt. Water was added to the solution
and the phases were separated. The organic phase was dried over MgSO,, then evaporated to give
19.6 g (50%) of ethyl 2-(cyclopropylmethyl)-1,3-dithiane-2-carboxylate, which was used in the
next step without purification. "H NMR (CDCly): & 4.26 (2H, q, J =7.2 Hz), 3.30-3.23 (2H, m),
2.69-2.64 (2H, m), 2.16-2.11 (1H, m), 1.96 (2H, d, J = 6.8 Hz), 1.91-1.81 (1H, m), 1.34 (3H, t, J =
25 7.2 Hz), 0.93-0.86 (1H, m), 0.52-0.47 (2H, m), 0.20-0.16 (2H, m).
Step 3. A solution of ethyl 2-(cyclopropylmethyl)-1,3-dithiane-2-carboxylate (19.6 g,
79.67 mmol) in CH3CN (20 mL) was slowly added, over 30 minutes, to a well-stirred suspension
of NBS (N-bromosuccinimide) in CH;CN (210 mL) and water (55 mL). After the mixture was
stirred for 1 h, the resulting red solution was poured into an ice-cold CH,Cl,-Hexane solution (1:1
30 500 mL). The resulting mixture was washed with saturated aqueous NaHSO; and water. The
colorless organic phase was carefully washed with saturated aqueous K,COj; and water. The
organic phase was dried over MgSOys, then evaporated to give 6.88 g (55%) of ethyl 3-
cyclopropyl-2-oxopropanoate as a yellow oil. "H NMR (CDCls): & 4.29 (2H, q, ] = 8 Hz), 2.71

(2H, d, T =9 Hz), 1.35 (3H, t, ] = 8 Hz), 1.05-0.98 (1H, m), 0.59-0.54 (2H, m), 0.17-0.14 (2H, m).
51



CLzCLQ> 201
CNpQ s?a NU
N 5 Z U wouwsf40161

0. Cl. 0O 0. QQQOQ
UdO 40 40 UO 4C/NQ 40s

eco 0) m t ItM@WIHWQOMW@CMWGM&m@@'ﬂm%?]ﬁé@ 44mrdd) @ 0

co 00

ti v= L=

10

15

20

25

30

CebC@ 0(6@ G rt frbs éﬂdech(IBS {5.96 %33 eoresukm%.n%t% Nvaﬁlhﬁ?tecgt =h

reﬂux overnight, then cooled ﬁltered and evaporated to provide ethyl 3-bromo-3-cyclopropyl-2-
oxopropanoate; 'H NMR (CDCL): § 4.46-4.32 (3H, m), 1.41 (3H, t, J = 8 Hz), 0.96-0.86 (1H, m),
0.55-0.50 (2H, m), 0.07-0.03 (2H, m). This compound was used without purification for the
preparation of compounds of the invention such as 1-(4-chlorophenyl)-2-(2-chlorophenyl)-N-(1-
piperidinyl)-5-cyclopropyl-1H-imidazole-4-carboxamide hydrochloride (Table entry 22). Ina
similar manner, ethyl 3-bromo-3-cyclobutyl-2-oxopropanoate and ethyl 3-bromo-3-isobutyl-2-

oxopropanoate were prepared.

Intermediate C

Ethyl 3-bromo-2-oxoheptanoate

Step 1. To a suspension of Lil (23.61 g, 176.44 mmol) in THF (200 mL) at rt was slowly
added Cu,Br; (25.30 g, 88.22 mmol). A vigorous exothermic reaction occurred, and the mixture
was then cooled to —78°C. Pentylmagnesium bromide (2M, 36.76 mL, 88.22 mmol) was slowly
added at —78°C, and followed soon after by ethyl chloro(oxo)acetate (10g, 73.52 mmol). The
resulting solution was stirred 10 minutes at —78°C, then quenched by dropwise addition of water.
The mixture was allowed to warm to t, and then the organic phase was separated, dried (M gS04),
and evaporated. Purification by flash chromatography using 9:1 hexane/EtOAc as eluant gave
ethyl 2-oxoheptanoate as a colorless oil (3.0 g, 23%). "H NMR (400 MHz, CDCl;) 6 4.33-4.21 (m,
2 H), 2.82 (m, 2 H), 1.63-1.59 (m, 2 H), 1.63-11.19 (m, p H), 0.9-0.83 (m, 3 H), LC-MS m/z
279.21 (MH), retention time 2.42 min (method 2).

Step 2. To a cold solution of ethyl 2-oxoheptanoate (2 g, 11.62 mmol) in AcOH (20 m1.),
was added Br; (596 pL, 11.62 mmol). The mixture was stirred 20 minutes at 0°C, then the mixture
was allowed to warm to rt. After the mixture was stirred for 3 h, water and CH,Cl, were added.
The organic phase was separated, dried (MgSO4), and evaporated to give crude ethyl 3-bromo-2-
oxoheptanoate as a dark oil; "H NMR (400 MHz, CDCl3) 6 5.05-5.01 (m, 1 H), 4.45-4.20 (m, 2
H), 2.18-1.94 (m, 2 H), 1.74-1.57 (m, 2 H), 1.48-1.17 (m, 5 H), 0.95-0.82 (m, 3 H). This
compound was used without purification for the preparation of compounds of the invention such as
1-(4-chlorophenyl)-2-(2-chlorophenyl)-N-(1 -piperidinyl)-5-butyl-1H-imidazole-4-carboxamide
hydrochloride (Table entry 20).
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5 A suspension of t-butyl 4-oxo-1-piperidine carboxylate (10 g, 0.05 mol) in trifluoroacetic
acid (10 mL) was stirred rt overnight and concentrated to give a pale yellow solid (11.26 g, crude).
MS (Electron spray) 100 (MH"), free amine; "H NMR (300 MHz, CD;0D) & 3.27-3.12 (m, 4H),
2.01-1.86 (m, 4H).
10 Intermediate E

trans-1-Amino-2-hydroxyindan

This compound was prepared as described by Thompson et al., (J. Med. Chem. 35:1685-
15 1701, 1992). To 1 liter of 12 N NH,OH cooled to 0°C was added 50 g (0.235 mol) of 2-bromo-1-
indanol. After stirring for 30 minutes, the mixture was allowed to warm, and then stirred for 24
hours. The mixture was concentrated under reduced pressure to remove excess ammonia and then
allowed to stand open at 1t overnight. The mixture was made basic (pH >10) by addition of 20%
KOH, cooled in an ice bath, and filtered. After the residue was dried in a vacuum oven at 60°C

20 overnight, the desired product was obtained as a tan solid (24 g, 69%).

Intermediate F
cis-1-Hydroxy-2-aminoindan

H

H2N“"

8‘\0

25

Following the procedure described in Tetrahedron: Asymmetry 7:1559-1562, 1996, trans-
2-bromo-1-indanol (500 mg, 2.35 mmol) was dissolved in DMF (5 mL) and sodium azide (305
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vuuUaa 1(111‘[1(91' was a%de':‘é 10 Pd/d (4i mg) and stirred under hydrogen at rt for 3 days. The reaction
) mixture was filtered and the filtrate was concentrated down to provide the desired product, which

was used without purification.

Intermediate G
trans-1-Amino-2-hydroxy-1,2.3.4-tetrahydronaphthalene

10
NH,

This compound was prepared from dihydronaphthalene according to the procedures
described by Bellucci et al., (Tetrahedron: Asymmetry 8:895-902, 1997).
15
Intermediate H
trans-(2R.3R)-3-[(2.4-Dimethoxybenzyl)amino]-1,2.3.4-tetrahydro-2-naphthalenol

OH
o
H
OMe

This compound was prepared by following the procedure described by Efange et al., (J.
Med. Chem. 40:3905-3914, 1997).

20

Intermediate 1
25 (1S.2R.3S.4R)-3-Amino-1,7,7-trimethylbicyclo[2.2.1Theptan-2-0l

Z%"”
NH,
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1 [(trans-2-aminocyclohexyl)oxylacetate

NH,
O:IO/\H/O\/
6]

To a solution of trans-2-amino-cyclohexanol hydrochloride (455 mg, 3.0 mmol) in THF (7

mL) was added sodium hydride (78 mg, 3.25 mmol) under argon. The mixture was stirred at rt for

12 h before ethyl bromoacetate (500 mg, 3.0 mmol) was added, and the solution was stirred at rt

for another 12 h. After filtration, the solution was concentrated and the residue taken up in CH,Cl,

and washed with brine. The organic layer was separated and concentrated. The residue was

purified by flash chromatography over silica gel (ethyl acetate) to afford the desired product (51

mg, 8.5% yield): LC-MS m/z 202.2 (MH"), retention time 0.73 min (method 1); Rf = 0.23 (ethyl

[(25)-1-Amino-2-piperidinyljmethanol was prepared according to the method described by

'ClSO.~) .COO- UcU
LOOO CDLOtoww wZ6©6
MMMM MVOU3MWOIDY ~ "t 3
CVY N Jp O- 0O- O O
0)) M~? 't codd C1
9-m a)
C O~
t ON p
61:8103-8112, 1996).
5
10
15
acetate).
20
25

Intermediate K

[(2S)-1-Amino-2-piperidinylJmethanol

N
“NH,

Rosling et al., (Heterocycles 95-106, 1997). In a similar manner were prepared [(2R)-1-amino-2-

piperidinyl|-methanol, [(2S)-1-amino-2-pyrrolidinylJmethanol, and [(2R)-1-amino-2-

pyrrolidinyl]methanol.
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5 This nitrile was synthesized the procedure described by van den Haak et al., (J.
Heterocycl. Chem. 18:1349-1352, 1981.

Summary of Examples

Using appropriate starting materials and the experimental procedures described above for
10 Examples 1-49 and Intermediates A-L, the following compounds in Tables 1-18 were prepared. It
will be understood by those skilled in the art that some minor modifications to the referenced
procedures may have been made, but such modifications do not significantly affect the results of
the preparation.
LC-MS characterization of compounds, as listed in the tables, was carried out by using the

15 instrumentation and methods set forth above.
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Evaluation of Compound’s Efficacy on the Reduction of Food Intake in Lean Overnight Fasted
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Rats
5 Fasted-Refed Acute Feeding Assay

The purpose of this protocol is to determine the effect of a single dose of an unknown

compound on food consumption of lean overnight fasted rats. The fasted-refed rat model is
frequently used in the field of obesity to identify compounds with potential for anorectic effects.
This animal model has been successfully used in the identification and characterization of the
10 efficacy profile of compounds that are or have been used in the management of body weight in
obese humans (see, e.g., Balvet et al., Gen. Pharmacol. 13:293-297, 1982; Grignaschi et al., Br. J.
Pharmacol. 127:1190-1194, 1999; McTavish and Heel, Drug 43:713-733, 1992; Rowland et al.,
Life Sci. 36:2295-2300, 1985).
A typical study includes 60-80 male rats (n=10/treatment group) with an average body
15 weight of approximately 280 g. Rats are kept in standard animal rooms under controlled
temperature and humidity and a 12/12 light dark cycle. Rats are single-housed in suspended cages
with a mesh floor. Water and food are continuously available unless the animals are being fasted
for the study.
The vehicle test: The rats are grouped based upon their performance on a vehicle test. The
20 vehicle test is performed between 2 and 7 days before the efficacy test. The rats are fasted
overnight during the dark phase (total of approx. 16-18 hrs). The animal is dosed with 0.5 mL
deionized water. One hour after dosing, pre-weighed food jars are returned to the animal home
cage. The rats are allowed one hour of feeding time. After 1 hour, the spillage is returned to the
food jar and the amount of food consumed is determined. The rats are assigned to groups so that
25 the mean and standard error of the mean of 1-hour food consumption are similar between groups.

The efficacy test: The rats are fasted overnight during the dark phase (total of approx. 16-

18 hr). The animal is dosed with an assigned treatment (2 mg/ml). One hour after dosing, pre-

weighed food jars are returned to the cage. Food intake is recorded 30, 60, 90, 180, and 240

minutes post-food return. At each time point, spillage is returned to the food jar and then the food
30 jars are weighed. The amount of food consumed is determined for each time point. Difference

between treatment group is determined using appropriate statistical analysis.

Compounds of the present invention were found to be active in this fasted-refed acute
feeding assay. For example, when the imidazole derivative 2-(2-chlorophenyl)-1-(4-
chlorophenyl)-N-[(18,25)-2-hydroxycyclohexyl]-1H-imidazole-4-carboxamide was dosed at

35 10 mg/kg p.o., food consumption was reduced (relative to the food consumption observed for the
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Likewise, when the imidazole derivative 2-(2-chlorophenyl)-1-(4-chlorophenyl)-N'-[4-
(trifluoromethyl)phenyl]-1H-imidazole-4-carbohydrazide hydrochloride was dosed at 10 mg/kg
p-o., food consumption was reduced (relative to the food consumption observed for the vehicle

control group) by 31% to 53% when measured at time points from 30 to 240 minutes.

Evaluation of Compound’s Efficacy on the Reduction of Body Weight and Food and Water
Consumption in Obese Zucker fa/fa Rats

Chronic Feeding Assay

The purpose of this protocol is to determine the effect of chronic administration of an
unknown compound on body weight and food and water consumption in obese Zucker fa/fa rats.
Obese Zucker fa/fa rats are frequently used in the determination of compound efficacy in the
reduction of body weight. This animal model has been successfully used in the identification and
characterization of the efficacy profile of compounds that are or have been used in the
management of body weight in obese humans (see, e.g., Al-Barazanji et al., Obes Res. 8:317-323,
2000; Assimacopoulos-Jeannet et al., Am. J. Physiol. 260(2 Pt 2):R278-283, 1991; Dryden et al.,
Horm. Metab. Res. 31:363-366, 1999; Edwards and Stevens, Pharmacol. Biochem. Behav. 47:865-
872, 1994; Grinker et al., Pharmacol. Biochem. Behav. 12:265-275, 1980).

A typical study includes 60-80 male Zucker fa/fa (n=10/treatment group) with an average
body weight of approximately 550 g. Rats are kept in standard animal rooms under controlled
temperature and humidity and a 12/12 light dark cycle. Water and food are continuously available.
Rats are single-housed in large rat shoeboxes containing grid floor. Animals are adapted to the
grid floors and sham-dosed with study vehicle for at least four days before the recording of two-
days baseline measurement of body weight and 24-hr food and water consumption. Rats are
assigned to one of 6-8 treatment groups based upon their body weight on baseline. The groups are
set up so that the mean and standard error of the mean of body weight were similar.

Animals are orally gavaged (2 mL/kg) daily before the dark phase of the LD/cycle for a
pre-determined number of days (typically 6-14 days) with their assigned dose/compound. At this
time, body weight, food and water consumption are measured. On the final day, animals are
euthanized by CO, inhalation, and the body weight is measured.

Compounds of this invention were found to be active in this chronic feeding assay. For
example, when the imidazole derivative 2-(2-chlorophenyl)-1-(4-chlorophenyl)-N-[(1S,25)-2-
hydroxycyclohexyl]-1H-imidazole-4-carboxamide was dosed once a day at 10 mg/kg p.o., on day
6 of treatment the increase in body weight from baseline was approximately 2.4%, representing

approximately 50% reduction in body weight gain as compared to the vehicle control group, where
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treatment the increase in body weight from baseline was approximately 1.8%, representing
5 approximately 60% reduction in body weight gain as compared to the vehicle control group, where

an approximately 4.6% increase in body weight from baseline was observed.

Measurement of brain exposure
Male obese Zucker fa/fa rats were administered compounds, typically at 10 mg/kg p.o.,
10 and then brains were collected at 2 hours post-dosing for determination of brain concentration.
Brains were weighed and homogenized with 4 mL 10 mM ammonium acetate buffer (pH 3), and
the brain tissue homogenate samples were extracted via protein precipitation with acetonitrile.
Samples were vortexed, centrifuged, and analyzed by liquid chromatography utilizing mass
spectrometer selective detection (LC/MS/MS) using the heated nebulizer interface. Samples were
15 quantitated using weighted (1/x°) linear internal standard calibration curve. For example, when 1-
(4-chlorophenyl)-2-(2-chlorophenyl)-N-(1-piperidinyl)-5-butyl-1H-imidazole-4-carboxamide was
dosed at 10 mg/kg p.o., a brain homogenate exposure level of approximately 200 nM was
determined; when 2-(2-chlorophenyl)-1-(4-chlorophenyl)-5-ethyl-N-[(1S,2S)-2-
hydroxycyclohexyl]-1H-imidazole-4-carboxamide was dosed at 10 mg/kg p.o., a brain

20 homogenate exposure level of approximately 200 nM was determined.

Demonstration of additional biological activities of the compounds of the present
invention may be accomplished through in vitro, ex vivo, and in vivo assays that are well known in
the art. For example, to demonstrate the efficacy of a pharmaceutical agent for the treatment of

25 obesity-related disorders such as diabetes, Syndrome X, or atherosclerotic disease and related

disorders such as hypertriglyceridemia and hypercholesteremia, the following assays may be used.

Method for Measuring Blood Glucose Levels
db/db mice (obtained from Jackson Laboratories, Bar Harbor, ME) are bled (by either eye
30 or tail vein) and grouped according to equivalent mean blood glucose levels. They are dosed
orally (by gavage in a pharmaceutically acceptable vehicle) with the test compound once daily for
14 days. At this point, the animals are bled again by eye or tail vein and blood glucose levels are
determined. In each case, glucose levels are measured with a Glucometer Elite XL (Bayer
Corporation, Elkhart, IN).
35
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Method for Measuring Triglyceride Levels
hApoA1l mice (obtained from Jackson Laboratories, Bar Harbor, ME) are bled (by either
eye or tail vein) and grouped according to equivalent mean serum triglyceride levels. They are
dosed orally (by gavage in a pharmaceutically acceptable vehicle) with the test compound once
5 daily for 8 days. The animals are then bled again by eye or tail vein, and serum triglyceride levels
are determined. In each case, triglyceride levels are measured using a Technicon Axon

Autoanalyzer (Bayer Corporation, Tarrytown, NY).

Method for Measuring HDL-Cholesterol Levels

10 To determine plasma HDL-cholesterol levels, hApoAl mice are bled and grouped with
equivalent mean plasma HDL-cholesterol levels. The mice are orally dosed once daily with
vehicle or test compound for 7 days, and then bled again on day 8. Plasma is analyzed for HDL-

cholesterol using the Synchron Clinical System (CX4) (Beckman Coulter, Fullerton, CA).

15 Method for Measuring Total Cholesterol, HDL-Cholesterol, Triglycerides, and Glucose Levels
In another in vivo assay, obese monkeys are bled, then orally dosed once daily with
vehicle or test compound for 4 weeks, and then bled again. Serum is analyzed for total
cholesterol, HDL-cholesterol, triglycerides, and glucose using the Synchron Clinical System
(CX4) (Beckman Coulter, Fullerton, CA). Lipoprotein subclass analysis is performed by NMR
20 spectroscopy as described by Oliver et al., (Proc. Natl. Acad. Sci. USA 98:5306-5311, 2001).

Method for Measuring an Effect on Cardiovascular Parameters
Cardiovascular parameters (e.g., heart rate and blood pressure) are also evaluated. SHR
rats are orally dosed once daily with vehicle or test compound for 2 weeks. Blood pressure and
25 heart rate are determined using a tail-cuff method as described by Grinsell et al., (Am. J.
Hypertens. 13:370-375, 2000). In monkeys, blood pressure and heart rate are monitored as
described by Shen et al., (J. Pharmacol. Exp. Therap. 278:1435-1443, 1996).

In addition, to demonstrate CNS activities of the compounds of the present invention, the

30 following in vivo assays may be used.

Method for Testing Task Learning and Spatial Memory
The Morris Water Maze is routinely used to assess task learning and spatial memory
(Jaspers et al., Neurosci. Lett. 117:149-153, 1990; Morris, J. Neurosci. Methods 11:47-60, 1984).

35 In this assay, animals are placed in a water pool which is divided into quadrants. One platform is
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the hidden platform within a predetermined time. During a number of training trials, the animal
learns the location of the platform and escape from the pool. The animal receives multiple trials in
this task. Total distance traveled, number of trials to locate platform, latency to find platform, and
the swimming path is recorded for each animal. The animal’s learning ability is measured by the
length of time or number of trials required to find the hidden platform. Memory deficit or
improvement is determined by the number of trials or the latency to find the platform at
predetermined delay time afier acquisition. Leaning and memory may be measured by the number
of times that the animal crosses the quadrant where the platform was located durihg the acquisition

phase.

Method for Testing Drug Dependence

Self-administration in animals is a predictor of a compound’s abuse potential in humans.
Modifications to this procedure may also be used to identify compounds that prevent or block the
reinforcing properties of drugs that have abuse potential. A compound that extinguishes the self-
administration of a drug may prevent that drug’s abuse or its dependence. (Ranaldi et al.,
Psychopharmacol. 161:442-448, 2002; Campbell et al., Exp. Clin. Psychopharmacol. 8:312-25,
2000). In a self-administration test, animals are placed in the operant chambers containing both an
active and inactive lever. Each response on the active lever produces an infusion of either the test
compound or a drug known to be self-administered. Presses on the inactive lever have no effect,
but are also recorded. Animals are then trained to self-administer compound/drug over a set period
of time by having drug access during each daily session. Illumination of the chamber house light
signals the beginning of the session and the availability of the compound/drug. When the session
ends, the house light is turned off. Initially, a drug infusion occurs with every press of the active
lever. Once lever-pressing behavior has been established, the number of presses to produce a drug
infusion is increased. After stable compound/drug sélf-administration is obtained, the effect of a
second compound on the drug-reinforced behavior may be evaluated. Administration of this
second compound prior to the session can either potentiate, extinguish, or produce no change to
the self-administrating behavior. Tests are conducted every two days, and the order of the

administration of the test compound doses is controlled.

Pharmaceutical Compositions
Based on the above tests, or other well known assays used to determine the efficacy for
treatment of conditions identified above in mammals, and by comparison of these results with the

results of known medicaments that are used to treat these conditions, the effective dosage of the
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can vary widely according to such considerations as the particular compound and dosage unit
employed, the mode of administration, the period of treatment, the age and sex of the patient
treated, and the nature and extent of the condition treated.

The total amount of the active ingredient to be administered may generally range from
about 0.001 mg/kg to about 200 mg/kg, and preferably from about 0.01 mg/kg to about 200
mg/kg body weight per day. A unit dosage may contain from about 0.05 mg to about 1500 mg of
active ingredient, and may be administered one or more times per day. The daily dosage for
administration by injection, including intravenous, intramuscular, subcutaneous, and parenteral
injections, and use of infusion techniques may be from about 0.01 to about 200 mg/kg. The daily
rectal dosage regimen may be from 0.01 to 200 mg/kg of total body weight. The transdermal
concentration may be that required to maintain a daily dose of from 0.01 to 200 mg/kg.

Of course, the specific initial and continuing dosage regimen for each patient will vary
according to the nature and severity of the condition as determined by the attending diagnostician,
the activity of the specific compound employed, the age of the patient, the diet of the patient, time
of administration, route of administration, rate of excretion of the drug, drug combinations, and the
like. The desired mode of treatment and number of doses of a compound of the present invention
or a pharmaceutically acceptable salt thereof may be ascertained by those skilled in the art using
conventional treatment tests.

The compounds of this invention may be utilized to achieve the desired pharmacological
effect by administration to a patient in need thereof in an appropriately formulated pharmaceutical
composition. A patient, for the purpose of this invention, is a mammal, including a human, in need
of treatment for a particular condition or disease. Therefore, the present invention includes
pharmaceutical compositions which are comprised of a pharmaceutically acceptable carrier and a
pharmaceutically effective amount of a compound identified by the methods described herein, or a
pharmaceutically acceptable salt or ester thereof. A pharmaceutically acceptable carrier is any
carrier which is relatively non-toxic and innocuous to a patient at concentrations consistent with
effective activity of the active ingredient so that any side effects ascribable to the carrier do not
vitiate the beneficial effects of the active ingredient. A pharmaceutically effective amount of a
compound is that amount which produces a result or exerts an influence on the particular condition
being treated. The compounds identified by the methods described herein may be administered
with a pharmaceutically-acceptable carrier using any effective conventional dosage unit forms,
including, for example, immediate and timed release preparations, orally, parenterally, topically, or
the like.
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solutions, suspensions, or emulsions, and may be prepared according to methods known to the art

a
>
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O
N

for the manufacture of pharmaceutical compositions. The solid unit dosage forms may be a
5 capsule which can be of the ordinary hard- or soft-shelled gelatin type containing, for example,
surfactants, lubricants, and inert fillers such as lactose, sucrose, calcium phosphate, and corn
starch.
In another embodiment, the compounds of this invention may be tableted with
conventional tablet bases such as lactose, sucrose, and cornstarch in combination with binders such
10 as acacia, cornstarch, or gelatin; disintegrating agents intended to assist the break-up and
dissolution of the tablet following administration such as potato starch, alginic acid, corn starch,
and guar gum; lubricants intended to improve the flow of tablet granulation and to prevent the
adhesion of tablet material to the surfaces of the tablet dies and punches, for example, talc, stearic
acid, or magnesium, calcium or zinc stearate; dyes; coloring agents; and flavoring agents intended
15 to enhance the aesthetic qualities of the tablets and make them more acceptable to the patient.
Suitable excipients for use in oral liquid dosage forms include diluents such as water and alcohols,
for example, ethanol, benzyl alcohol, and polyethylene alcohols, either with or without the
addition of a pharmaceutically acceptable surfactant, suspending agent, or emulsifying agent.
Various other materials may be present as coatings or to otherwise modify the physical form of the
20 dosage unit. For instance tablets, pills or capsules may be coated with shellac, sugar or both.
Dispersible powders and granules are suitable for the preparation of an aqueous
suspension. They provide the active ingredient in admixture with a dispersing or wetting agent, a
suspending agent, and one or more preservatives. Suitable dispersing or wetting agents and
suspending agents are exemplified by those already mentioned above. Additional excipients, for
25 example, those sweetening, flavoring and coloring agents described above, may also be present.
The pharmaceutical compositions of this invention may also be in the form of oil-in-water
emulsions. The oily phase may be a vegetable oil such as liquid paraffin or a mixture of vegetable
oils. Suitable emulsifying agents may be (1) naturally occurring gums such as gum acacia and
gum tragacanth, (2) naturally occurring phosphatides such as soy bean and lecithin, (3) esters or
30 partial esters derived from fatty acids and hexitol anhydrides, for example, sorbitan monooleate,
and (4) condensation products of said partial esters with ethylene oxide, for example,
polyoxyethylene sorbitan monooleate. The emulsions may also contain sweetening and flavoring
agents.
Oily suspensions may be formulated by suspending the active ingredient in a vegetable oil

35 such as, for example, arachis oil, olive oil, sesame oil, or coconut oil; or in a mineral oil such as
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preservatives, for example, ethyl or n-propyl p-hydroxybenzoate; one or more coloring agents; one
or more flavoring agents; and one or more sweetening agents such as sucrose or saccharin.

Syrups and elixirs may be formulated with sweetening agents such as, for example,
glycerol, propylene glycol, sorbitol, or sucrose. Such formulations may also contain a demulcent,
and preservative, flavoring and coloring agents.

The compounds of this invention may also be administered parenterally, that is,
subcutaneously, intravenously, intramuscularly, or interperitoneally, as injectable dosages of the
compound in a physiologically acceptable diluent with a pharmaceutical carrier which may be a
sterile liquid or mixture of liquids such as water, saline, aqueous dextrose and related sugar
solutions; an alcohol such as ethanol, isopropanol, or hexadecyl alcohol; glycols such as propylene
glycol or polyethylene glycol; glycerol ketals such as 2,2-dimethyl-1,1-dioxolane-4-methanol,
ethers such as poly(ethyleneglycol) 400; an oil; a fatty acid; a fatty acid ester or glyceride; or an
acetylated fatty acid glyceride with or without the addition of a pharmaceutically acceptable
surfactant such as a soap or a detergent, suspending agent such as pectin, carbomers,
methycellulose, hydroxypropylmethylcellulose, or carboxymethylcellulose, or emulsifying agent
and other pharmaceutical adjuvants.

Tlustrative of oils which can be used in the parenteral formulations of this invention are
those of petroleum, animal, vegetable, or synthetic origin, for example, peanut oil, soybean oil,
sesame oil, cottonseed oil, corn oil, olive oil, petrolatum, and mineral oil. Suitable fatty acids
include oleic acid, stearic acid, and isostearic acid. Suitable fatty acid esters are, for example,
ethyl oleate and isopropyl myristate. Suitable soaps include fatty alkali metal, ammonium, and
triethanolamine salts and suitable detergents include cationic detergents, for example, dimethyl
dialkyl ammonium halides, alkyl pyridinium halides, and alkylamine acetates; anionic detergents,
for example, alkyl, aryl, and olefin sulfonates, alkyl, olefin, ether, and monoglyceride sulfates, and
sulfosuccinates; nonionic detergents, for example, fatty amine oxides, fatty acid alkanolamides,
and polyoxyethylenepolypropylene copolymers; and amphoteric detergents, for example, alkyl-
beta-aminopropionates, and 2-alkylimidazoline quarternary ammonium salts, as well as mixtures.

The parenteral compositions of this invention may typically contain from about 0.5% to
about 25% by weight of the active ingredient in solution. Preservatives and buffers may also be
used advantageously. In order to minimize or eliminate irritation at the site of injection, such
compositions may contain a non-ionic surfactant having a hydrophile-lipophile balance (HLB) of
from about 12 to about 17. The quantity of surfactant in such formulation ranges from about 5%

to about 15% by weight. The surfactant can be a single component having the above HLB or can
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o 12 %lus?rativce) of surfactants used in parenteral formulations are the class of polyethylene
sorbitan fatty acid esters, for example, sorbitan monooleate and the high molecular weight adducts
of ethylene oxide with a hydrophobic base, formed by the condensation of propylene oxide with

5 propylene glycol.

The pharmaceutical compositions may be in the form of sterile injectable aqueous
suspensions. Such suspensions may be formulated according to known methods using suitable
dispersing or wetting agents and suspending agents such as, for example, sodium
carboxymethylcellulose, methylcellulose, hydroxypropylmethyl-cellulose, sodium alginate,

10 polyvinylpyrrolidone, gum tragacanth and gum acacia; dispersing or wetting agents which may be
a naturally occurring phosphatide such as lecithin, a condensation product of an alkylene oxide
with a fatty acid, for example, polyoxyethylene stearate, a condensation product of ethylene oxide
with a long chain aliphatic alcohol, for example, heptadecaethyleneoxycetanol, a condensation
product of ethylene oxide with a partial ester derived form a fatty acid and a hexitol such as

15 polyoxyethylene sorbitol monooleate, or a condensation product of an ethylene oxide with a partial
ester derived from a fatty acid and a hexitol anhydride, for example polyoxyethylene sorbitan
monooleate.

The sterile injectable preparation may also be a sterile injectable solution or suspension in
a non-toxic parenterally acceptable diluent or solvent. Diluents and solvents that may be

20 employed are, for example, water, Ringer’s solution, and isotonic sodium chloride solution. In
addition, sterile fixed oils are conventionally employed as solvents or suspending media. For this
purpose, any bland, fixed oil may be employed including synthetic mono or diglycerides. In
addition, fatty acids such as oleic acid may be used in the preparation of injectables.

A composition of the invention may also be administered in the form of suppositories for

25 rectal administration of the drug. These compositions may be prepared by mixing the drug with a
suitable non-irritation excipient which is solid at ordinary temperatures but liquid at the rectal
temperature and will therefore melt in the rectum to release the drug. Such material are, for
example, cocoa butter and pblyethylene glycol.

Another formulation employed in the methods of the present invention employs

30 transdermal delivery devices (“patches”). Such transdermal patches may be used to provide
continuous or discontinuous infusion of the compounds of the present invention in controlled
amounts. The construction and use of transdermal patches for the delivery of pharmaceutical
agents is well known in the art (see, e.g., U.S. Patent No. 5,023,252, incorporated herein by
reference). Such patches may be constructed for continuous, pulsatile, or on demand delivery of

35 pharmaceutical agents.

166



10

15

20

25

30

35

U)
CY)Cr
oV oV

(@)

to d d d et W152 WO 03/040107 PCT/US02/30545 N Cp O Z Q

+5.+ X C) MM Wo CLr rrr 2dEOOCcooco 000 IL
0030010 Cao ZCcooC LU dvcu O X CY)PChuw28540p0 _1 O
OONWCONW f-volLLIl r E+ Qj QI © CD04co (0 5co CuG
lrzCcn~zZzzZ CNd'" ' C CIh) cOOzC CQj ENEE 0z Otiz
C Nom I:_Itmay bddirablEodeceSidry tolihtfodyceNhapt@rmicewicd dymiosifono g v Co O O
m

Cpa jent v1a 4 meghamcc:a d(ghvery gev(ge The con%rucﬁc% anz:lgsgof%cﬁ)argcal delivery devices

for the delivery of pharmaceutical agents is well known in the art. For example, direct techniques

) _
W
OWN N
~1

for administering a drug directly to the brain usually involve placement of a drug delivery catheter
into the patient’s ventricular system to bypass the blood-brain barrier. One such implantable
delivery system, used for the transport of agents to specific anatomical regions of the body, is
described in U.S. Patent No. 5,011,472, incorporated herein by reference.

The compositions of the invention may also contain other conventional pharmaceutically
acceptable compounding ingredients, generally referred to as carriers or diluents, as necessary or
desired. Any of the compositions of this invention may be preserved by the addition of an
antioxidant such as ascorbic acid or by other suitable preservatives. Conventional procedures for
preparing such compositions in appropriate dosage forms can be utilized.

Commonly used pharmaceutical ingredients which may be used as appropriate to
formulate the composition for its intended route of administration include: acidifying agents, for
example, but are not limited to, acetic acid, citric acid, fumaric acid, hydrochloric acid, nitric acid;
and alkalinizing agents such as, but are not limited to, ammonia solution, ammonium carbonate,
diethanolamine, monoethanolamine, potassium hydroxide, sodium borate, sodium carbonate,
sodium hydroxide, triethanolamine, trolamine.

Other pharmaceutical ingredients include, for example, but are not limited to, adsorbents
(e.g., powdered cellulose and activated charcoal); aerosol propellants (e.g., carbon dioxide, CCLF,,
F,CIC-CCIF, and CCIF,); air displacement agents (e.g., nitrogen and argon); antifungal
preservatives (e.g., benzoic acid, butylparaben, ethylparaben, methylparaben, propylparaben,
sodium benzoate); antimicrobial preservatives (e.g., benzalkonium chloride, benzethonium
chloride, benzyl alcohol, cetylpyridinium chloride, chlorobutanol, phenol, phenylethyl alcohol,
phenylmercuric nitrate and thimerosal); antioxidants (e.g., ascorbic acid, ascorbyl palmitate,
butylated hydroxyanisole, butylated hydroxytoluene, hypophosphorus acid, monothioglycerol,
propyl gallate, sodium ascorbate, sodium bisulfite, sodium formaldehyde sulfoxylate, sodium
metabisulfite); binding materials (e.g., block polymers, natural and synthetic rubber, polyacrylates,
polyurethanes, silicones and styrene-butadiene copolymers); buffering agents (e.g., potassium
metaphosphate, potassium phosphate monobasic, sodium acetate, sodium citrate anhydrous and
sodium citrate dihydrate); carrying agents (e.g., acacia syrup, aromatic syrup, aromatic elixir,
cherry syrup, cocoa syrup, orange syrup, syrup, corn oil, mineral oil, peanut oil, sesame oil,
bacteriostatic sodium chloride injection and bacteriostatic water for injection); chelating agents
(e.g., edetate disodium and edetic acid); colorants (e.g., FD&C Red No. 3, FD&C Red No. 20,
FD&C Yellow No. 6, FD&C Blue No. 2, D&C Green No. 5, D&C Orange No. 5, D&C Red No. 8,
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limited to, acacia, cetomacrogol, cetyl alcohol, glyceryl monostearate, lecithin, sorbitan
monooleate, polyethylene 50 stearate); encapsulating agents (e.g., gelatin and cellulose acetate
phthalate); flavorants (e.g., anise oil, cinnamon oil, cocoa, menthol, orange oil, peppermint oil and
5 vanillin); humectants (e.g., glycerin, propylene glycol and sorbitol); levigating agents (e.g.,
mineral oil and glycerin); oils (e.g., arachis oil, mineral oil, olive oil, peanut oil, sesame oil and
vegetable oil); ointment bases (e.g., lanolin, hydrophilic ointment, polyethylene glycol ointment,
petrolatum, hydrophilic petrolatum, white ointment, yellow ointment, and rose water ointment);
penetration enhancers (transdermal delivery) (e.g., monohydroxy or polyhydroxy alcohols,

10 saturated or unsaturated fatty alcohols, saturated or unsaturated fatty esters, saturated or
unsaturated dicarboxylic acids, essential oils, phosphatidyl derivatives, cephalin, terpenes, amides,
ethers, ketones and ureas); plasticizers (e.g., diethyl phthalate and glycerin); solvents (e.g., alcohol,
corn oil, cottonseed oil, glycerin, isopropyl alcohol, mineral oil, oleic acid, peanut oil, purified
water, water for injection, sterile water for injection and sterile water for irrigation); stiffening

15 agents (e.g., cetyl alcohol, cetyl esters wax, microcrystalline wax, paraffin, stearyl alcohol, white
wax and yellow wax); suppository bases (e.g., cocoa butter and polyethylene glycols (mixtures));
surfactants (e.g., benzalkonium chloride, nonoxynol 10, oxtoxynol 9, polysorbate 80, sodium
lauryl sulfate and sorbitan monopalmitate); suspending agents (e.g., agar, bentonite, carbomers,
carboxymethylcellulose sodium, hydroxyethyl cellulose, hydroxypropyl cellulose, hydroxypropyl

20 methylcellulose, kaolin, methylcellulose, tragacanth and veegum); sweetening e.g., aspartame,
dextrose, glycerin, mannitol, propylene glycol, saccharin sodium, sorbitol and sucrose); tablet anti-
adherents (e.g., magnesium stearate and talc); tablet binders (e.g., acacia, alginic acid,
carboxymethylcellulose sodium, compressible sugar, ethylcellulose, gelatin, liquid glucose,
methylcellulose, povidone and pregelatinized starch); tablet and capsule diluents (e.g., dibasic

25 calcium phosphate, kaolin, lactose, mannitol, microcrystalline cellulose, powdered cellulose,
precipitated calcium carbonate, sodium carbonate, sodium phosphate, sorbitol and starch); tablet
coating agents (e.g., liquid glucose, hydroxyethyl cellulose, hydroxypropyl cellulose,
hydroxypropyl methylcellulose, methylcellulose, ethylcellulose, cellulose acetate phthalate and
shellac); tablet direct compression excipients (e.g., dibasic calcium phosphate); tablet disintegrants

30 (e.g., alginic acid, carboxymethylcellulose calcium, microcrystalline cellulose, polacrillin
potassium, sodium alginate, sodium starch glycollate and starch); tablet glidants (e.g., colloidal
silica, corn starch and talc); tablet lubricants (e.g., calcium stearate, magnesium stearate, mineral
oil, stearic acid and zinc stearate); tablet/capsule opaquants (e.g., titanium dioxide); tablet
polishing agents (e.g., carnuba wax and white wax); thickening agents (e.g., beeswax, cetyl alcohol

35 and paraffin); tonicity agents (e.g., dextrose and sodium chloride);
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03/040 107 ﬂ,/ M&Qﬁée@lg&éé povidone, sodium alginate and tragacanth); and wetting agents (e.g.,

heptadecaethylene oxycetanol, lecithins, polyethylene sorbitol monooleate, polyoxyethylene
sorbitol monooleate, and polyoxyethylene stearate).

5 The compounds identified by the methods described herein may be administered as the
sole pharmaceutical agent or in combination with one or more other pharmaceutical agents where
the combination causes no unacceptable adverse effects. For example, the compounds of this
invention can be combined with known anti-obesity, or with known antidiabetic or other indication
agents, and the like, as well as with admixtures and combinations thereof.

10 The compounds identified by the methods described herein may also be utilized, in free
base form or in compositions, in research and diagnostics, or as analytical reference standards, and
the like. Therefore, the present invention includes compositions which are comprised of an inert
carrier and an effective amount of a compound identified by the methods described herein, or a salt
or ester thereof. An inert carrier is any material which does not interact with the compound to be

15 carried and which lends support, means of conveyance, bulk, traceable material, and the like to the
compound to be carried. An effective amount of compound is that amount which produces a result
or exerts an influence on the particular procedure being performed.

Formulations suitable for subcutaneous, intravenous, intramuscular, and the like; suitable
pharmaceutical carriers; and techniques for formulation and administration may be prepared by

20 any of the methods well known in the art (see, e.g., Remington's Pharmaceutical Sciences, Mack
Publishing Co., Easton, Pa., 20" edition, 2000)

The following examples are presented to illustrate the invention described herein, but

should not be construed as limiting the scope of the invention in any way.

25 Capsule Formulation

A capsule formula is prepared from:

Compound of this invention 40 mg
Starch 109 mg
Magnesium stearate 1 mg
30
The components are blended, passed through an appropriate mesh sieve, and filled into hard
gelatin capsules.
Tablet Formulation
35 A tablet is prepared from:
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5

The ingredients are mixed and compressed to form tablets. Appropriate aqueous and non-
aqueous coatings may be applied to increase palatability, improve elegance and stability or delay

absorption.

10 Sterile IV Solution
A 5 mg/ml solution of the desired compound of this invention is made using sterile,
injectable water, and the pH is adjusted if necessary. The solution is diluted for administration to

1-2 mg/ml with sterile 5% dextrose and is administered as an IV infusion over 60 minutes.

15 Intramuscular suspension

The following intramuscular suspension is prepared:

Compound of this invention 50 mg/ml
Sodium carboxymethylcellulose 5 mg/ml
20 TWEEN 80 4 mg/ml
Sodium chloride 9 mg/ml
Benzyl alcohol 9 mg/ml

The suspension is administered intramuscularly.
25
Hard Shell Capsules
A large number of unit capsules are prepared by filling standard two-piece hard galantine
capsules each with 100 mg of powdered active ingredient, 150 mg of lactose, 50 mg of cellulose
and 6 mg of magnesium stearate.
30
Soft Gelatin Capsules
A mixture of active ingredient in a digestible oil such as soybean oil, cottonseed oil or
olive oil is prepared and injected by means of a positive displacement pump into molten gelatin to
form soft gelatin capsules containing 100 mg of the active ingredient. The capsules are washed

35 and dried. The active ingredient can be dissolved in a mixture of polyethylene glycol, glycerin and
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O U | Jnmegiate Release Tablets. Capsules
These are solid oral dosage forms made by conventional and novel processes. These units
5 are taken orally without water for immediate dissolution and delivery of the medication. The
active ingredient is mixed in a liquid containing ingredient such as sugar, gelatin, pectin and
sweeteners. These liquids are solidified into solid tablets or caplets by freeze drying and solid
state extraction techniques. The drug compounds may be compressed with viscoelastic and
thermoelastic sugars and polymers or effervescent components to produce porous matrices

10 intended for immediate release, without the need of water.

The structures, materials, compositions, and methods described herein are intended to be
representative examples of the invention, and it will be understood that the scope of the invention
is not limited by the scope of the examples. Those skilled in the art will recognize that the

15 invention may be practiced with variations on thé disclosed structures, materials, compositions and

methods, and such variations are regarded as within the ambit of the invention.
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wherein

R! and R? are identical or different and are selected from

a phenyl group optionally substituted with one or more halogen, (C,—Cg)alkyl, (Ci—
Cgalkoxy, trifluoromethyl, cyano, nitro, (Ci—Cg)alkyl sulfonyl, (C;—Cg)alkyl sulfonyl-

amino, (C;—Ce)alkyl carbonyl-amino, (C;—Cs)alkyl amino-carbonyl-amino, or phenyl,

(C2—C6)a1ky1,

cyclohexyl optionally substituted with (C;—Cg)alkyl, (C;~Cs)alkoxy, trifluoromethyl,

cyano, or with one or more fluorine,

1-naphthyl or 2-naphthyl optionally substituted with halogen, (C—Cy)alkyl, (C1—

C¢)alkoxy, trifluoromethyl, or cyano,

benzyl optionally substituted on the phenyl ring with one or more halogen, (C~Ce)alkyl,
(Ci—Ce)alkoxy, trifluoromethyl, or cyano,

a 5-to 10-membered saturated or unsaturated heterocyclic radical optionally substituted
with fluorine, (C;—Cg)alkyl, (C;—Ce)alkoxy, trifluoromethyl, or cyano, and

a 5-to 10-membered aromatic mbnocyclic or bicyclic heterocyclic radical optionally
substituted with one or more halogen, (C;—Cs)alkyl, (C—Cs)alkoxy, trifluoromethyl,

cyano, nitro, or phenyl;

R? is hydrogen, (C1—Cs)alkyl, benzyl, chloro, or bromo;
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Bi ol ogi cal Activity Evaluation of Conmpound's Efficacy on the Reduction of
Food I ntake in Fean CNernlght Fasted Rats 5 Fasted-Refed Acute Feedi ng
Assay The pur p Ndi this protocol is to determne the effect of a single
dose of an unkriown, conmpound on food consunption of |ean overnight fasted
rats. The&fasted-Fefed rat nodel is frequently used in the field of
obesity to identify conmpounds with potential for anorectic effects. This
ani mal nmodel has been successfully used in the identification and
characterlzatﬂ@wﬂdil%h@mﬁﬁneﬁ@%d%%99$roflIe of conpounds that are or have
been used in the managenent of body weight in obese humans (see, e.g.,
Bal vet et al., Gbn Phar macol . 13:293-297, 1982; Gignaschi et al., Br. J.
Pharsmacol . 127R’ 1&@@0@4@4111 1999; McTavish and Heel , Drug 43:713-733, 1992;
Rowl and et al. ( £ Csﬁlky o”}QC §b133%%91ky119§ﬁ)0f Wﬁlcﬁ)ﬂa& thkonﬁﬂ}‘%&ubs@ﬁltéﬂjes

60- 80 nal e rats (n= lf)ltreatrren gfoup) with an averag

wei ght of
approxi mat el y 280 gvittresesr apxe nhepl, hwérogxaémloa%éﬁn%)ra&%bﬁérﬁ °
controlled te”per%ﬁ@bégél—wwl]%@nﬂpﬁeﬁ@ﬁﬁzl {)j'rﬁml p.ng #£1,4Rats are

si ngl e- housed i n suspended cages” Wt food are
conti nuously avai l éi@h@dwle%xl hﬁ@xaﬁphﬁﬁt%eddﬁe%)éﬂﬂb OTﬁ‘éﬁr’é‘ﬁa for t he study.
The,yehicle test: The rats are grouped based upon their performnce on a
vehicle test. The 20 vehicle test is perfornmed between 2 and 7 days before
the efficacy test. beheliZaphsnyrethyl henzaeyclogest. or BWOQ}’GIPP‘?%YH%@ efarhichypays

(total of approx. Jc@n&%u%élubstﬂ}@d éﬂbxﬁwftﬂe%ugpmn\é\«vhﬁ h9d1~5waenz9h%k;%r Zed

water. One hour after doSin e-weig ars are returned to th
ani mal hone hydroxy (C;— 6)alEy1 and opt1ona11y substltu ed on the phenyl ring with one or

more halogen, (C;—Cg)alkyl, (C;—Cg)alkoxy, trifluoromethyl, cyano, hydroxy,
15 benzyloxy, or nitro,

piperidin-4-yl, piperidin-3-yl, or pyrrolidin-3-yl, each of which may optionally be
substituted on the nitrogen atom of the piperidine or pyrrolidine ring with (C;—
Ce)alkyl, hydroxy-substituted (C;—Cg)alkyl, (C,—Cs)alkoxy-substituted (C;—

20 Cs)alkyl, benzyl, or phenyl optionally substituted with one or more of (C;—
Ce)alkyl, (C—Ce)alkoxy, trifluoromethyl, cyano, hydroxy, benzyloxy, nitro, or
halogen,
~NR°R’

25 where R® is hydrogen or (C;-Cg)alkyl;

R’ is (C;—Cy)alkyl, or phenyl optionally substituted with one or more of
(C—Cg)alkyl, hydroxy-substituted (C—Cs)alkyl, (C—Cs)alkoxy-
substituted (C,—Cs)alkyl, phenyl, hydroxy, benzyloxy, (C,—Cs)alkoxy,

30 trifluoromethyl, cyano, nitro, or a halogen atom; or

RS and R7, taken together with the nitrogen atom to which they are
attached, form a 5- to 10-membered saturated or unsaturated heterocyclic

ring which is optionally substituted by one or more (C;-Cg)alkyl, (Ci—
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cage. The rats are allowed one hour of feeding tinme. After 1 hour, the
spillage is returned to the food jar and the anpbunt of food consuned is
det er m newoO 03logo1pat s are assigned to groups so that 25 thecwamaz/ansds
standard error of the mean of 1-hour food consunption are simlar between
groups. The efficacy: The rats_are fasted overnight during the dark phase

(total of approx. 16- 18 Ysikoxyyhudrani-svhstitited Goseirlnili(R&nalexy-gbsiifuted
treatment (2 ng/m). One@dodhail S&hnzAotend, c&lﬁ%%%%&%ﬂﬁam are
returned to the cage. Foéd igta e Fgﬁﬂg%gghéngE, 60, 90, 180, and 240

m nutes post-food return. At each tinme point, spillage is returned to the
food jar and then the food 30 jars are wei ghed. The anount of food consuned
is determined for each tine point. Difference between treatnent group is
Qeteﬁn?ned using appropriate statistical analysis. Conpounds of the present
invention wer erf giane, ﬁ%ﬂ@ﬁ%}bﬁfﬁtﬂe'ﬁiﬁo@&?a@lﬁ% Gich & gre@r%%’c‘h@d, feeding
assay. For exanple, when the imdazole derivative 2-(2-chlorophenyl)-1-(4-
chl or ophenyl ) - N- [ ( 1fesm23y tolGmpempbsrgespraideot yhiaturgted hetatecrolicradical aptuelr de
was dosed at 35 10 pupdifieR with ond Q6b:E BARMERE @R CNRR, T RAUESHL LK Elati ve to

t he food consunption Sbsgryedo?or tﬁe 158_Vé)b3%%%61§% #%%yﬁgdg?30545
vehicl e control gr obpykpyamgnodisi Cethyalipidmminen tifluewpmethyt, ipdroso hydrexyt-r om 30
to 240 minutes. Likewised @he Hef1 e AhfedtelIc/ Rl Y ~t0 10-

2-(2-chl or ophenyl ) -1 -(4-ch|(%\{?o%?1ﬂéﬂ% )eﬁ?N—[Af_- _ el 6)%1?%@7’“0’“ fo 10
(trifluoronet hyl ) ph@siEbgred sompticragispyclig otkieystip heteragicle radiedl othensli de was
dosed at 10 n0/Kg  BptRnally QOGNS RelP WA, I Eelydrb S/, 8z the food
consunpti on observe fS?){he behigle SOCogﬁﬁof(%ggﬁﬁ)wﬁysélwbygxgggomhen
nmeasured at tine pofntkors biflugomedyh armesniite, eshelogeyal uati on of Conpound' s
Ef ficacy on the Reduction of Body Weight and Food and Water Consunption in
bese Zucker fa/fa Rats Chronic Feeding Assay 10 The purpose of this
proﬂ%col s to deternine the effect of chronic administration of an

unknown conpound on body wei ght and food and water consunption in obese

Zucker fal/fa rats. (Obese Zucker fa/fa rats are frequently used in the
det ermi nati on ofy c8mfound efficacy in the reduction of body weight. This
ani mal nodel ha erg®uccessful |y used in the identification and

characterikzati on ¢f the efficacy profile of conmpounds that are or have been
used in the 15 managenent of body weight in obese humans (see, e.g.,

Al -Barazanji et al., Obes Res. 8:317-323, 2000; Assinacopoul os-Jeannet et
al ., Am J. Phygd@R! i@ 1834 BB ; Hor m

Met ab. Res. 31:363- 366 1%)9%%y Sphiokia suﬁﬁlﬁ%@dﬂ%@i%ng@%ﬁ?}#;%ygﬁyd@f Bchem
Behdl. 47:865- 872, bergdory, irdkoxgs orgfluoringaiemettol . Bi ochem Behav.

12: 265- 275, 1980). A typical study includes 60-80 nmal e Zucker fal/fa

(n=10/treatnent groyp) with an average 20 _ body weight of approximtely 550
g. Rats are kept idﬁ§ﬁﬂﬁ%ﬁFﬁw§Wﬁﬁﬂ+mﬁﬁﬁﬁf“ﬂ%ﬁé | réiqaliysplestitutqdemilsr at ur e and

hum dity and a 12/ lghehylgik wilBloke 631adr€ of d¥HeRY1, BRIl OBduAbREAMBIRHOMS Y
avai l able. Rats ar§h§ ﬂgég-housed in |large rat shoeboxes contai'ning grid
floor. Aninmals are é% ’Kgrfhﬁmnﬁ%Pﬁm@%§6rs and sham dosed with study
vehexl e for at |east four days before the recording of two- days baseline
measur enent. of bodyﬁxeight and 24-hr food and water consunption. Rats are
25 assi gridd PRgmArRateH sas 8nq oSty thaFRl gr oups based upon their body wei ght on
baseline. The groups are set up so that the nmean and standard error of the
mean of hody ight were simlar. Animals are orally gavaged (2 ni/kg)
daily before ?ﬁg%ﬁﬁP%mﬂﬁgékmﬁﬁ=W#%@%Iycycle for a pre-determ ned nunber of
days (typically 6-14 days) wth their assigned dose/conpound. At this

é;ggyaﬁ?ﬂétggéggkqméaggmgggm' éﬁ{hconsunptlon are nmeasured. On the final

I
X is R*
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30 eut hani zed by CO2 inhal ation, and the body weight is neasured. Conpounds
of this invention were found to be active in this chronic feedi ng assay.
For exarpbej/owhen the i m dazol e derivative PCT/US02/30545
2- (2-chl or ophenyl ) -1-(4-chl orophenyl )-N-[ (1S, 2S) - 2-
hydr oxycycl ohexyl ] - 1H-i m dazol e- 4- car boxam de was dosed once a day at 10
ng/ kg p.o., omwhdmR'ishydfoger edCmélalkyhe i ncrease in body wei ght from
basel i ne was approxinmately 2.4% representing 35 approxi mately 50%
reduction in body weight gain as conpared to the vehicle control group,
where 159 WORI3 ®k0@ORHoRCT/ USO2/ 30545 an approxi mately 4.6%increase in
body wei ght from baselA 0 : i i : My :
dor ] vati Ve 2- (2 chitot SORBTI Tt IR kS AEhof i HaY abildany U H5RAR
N-[4- (trifluoronet twithqukenpbiephedyl, ihyirdsy bbnzyloxy 4€ b&Ry ez (GeChgliirlochl or i de
was dosed once a day.at,.l K P . : : jncrease
in body weight fr or%%%%oé BFREQQI\?\)/S%Y@p%}nSX?ﬁQ‘?%# ﬁ ’1f.) q‘ﬁﬁ@r’ g§ %J%YP%SI%
approxi mately 60% rbesuedioxm-ylnhyldoeky-swestititad (GaiCa)abkyl, ovilypained to the vehicle
control group, where an approxinmately 4.6%increase in body weight from
basel i ne was observed. Measurenent of brain exposure Mal e obese Zucker
fa/fa rats were adrtieniystephentyletn benzdsyclobgypyl, oabéngocyrlon@tylrgerlyofvhich may10 and
t hen brains were caoll.ect.e - i - ' ' f
brai'n concentrati ono.leO Elggﬁg}b\%%#ég\g\ﬁe%e%g?eﬁﬁ%%%%ggﬁyﬁzlg%g{vﬂﬁ&%bﬁntOfio vl
anmoni um acet at e buiyflexy (HC33lkylzand optidnellpsubbtituted esibe phrosodevatbeons ahpl es
were extracted via protein prechpitat o W | Sdd | @Qfg; es were
vortexed, centri fugngo ?Lglﬁ ) Cgf(;f%l]el{}’?tg{;l pf)%(?%”gﬁﬁ%%eg{&ggﬁ% atil |£”zi ng nmass
spect ronet er sel ectheusylaket @aition (LC/ MS/ MS) usi ng the heated nebulizer
interface. Sanples were 15 quantitated using weighted (1/x2) linear
internal standard calibration curve. For exanple, when 1- )
(4-shl or ophenyl ) - 2-figeridh-bylopheitj-3-yNof tyryligiard-di eagh YL vghighmes antippallybgazol e-
4- car boxam de was - . ' ; sure

AP5 B hr yRA G B e Ao ik b PATRIRRRLE AR

| evel of approxi mte )

2- ( 2- chl or ophenyl ) -AxdlkA diytiorppibstiyiell (G—Eohkyl, (:f¢:lellgxg-sybstituted (Cr—

hydr oxycycl ohexyl ] - L7 | e-A- Wl : / kg p.o.,
a brain 20 hom)gena(f%zg lgg’]pbgs r’eO?P léete\lll ]lagpggﬂ%gggﬂrl%%u{r/rggt%v é@&ﬁggrorﬁ%ﬁ/%%adgg

det er mi ned. DenopnstCaelkdnCofContkdiky, itifmronisitoll syinoalydseyi Rengyley, giotde
conﬂlounds of the prt?a?o%@ﬁ i nvention may be acconplished through in vitro,
ex Vivo, and in vivo assays that are well known in the art. For exanple,
to denonstrate the efficacy of a pharmaceutical agent for the treatnent of
25 obesity-rel ated digprders such as diabetes, Syndrome X, or

at heroscl erotic di sease and rga'l ated disorders such as hypertriglyceridem a
and hyperchol est ereni a, Whase Rok hpdipgrg oatGayaalldybe used.  Met hod for
Measuring Bl ood d ucose Levels db/db m ce (obtained from Jackson
Laboratories, Bar Harbor, M) are bled (by either eye 30 or tail vein) and
gr otfped according to equRvial n€9)¢®dmrl§>h@b’i;01§109@b’§éb§t@\§@|‘§1?h"Fﬁéf/ma‘?eé’fdosed

orally (by gavage in a p@}i‘i@gagﬁg‘,thiy%?ﬂtf-ﬁub%ﬁ@@E@lbtgalﬁﬁﬂ@l(%?aﬂwﬁh t he test

conpound once daily for ] iIs point, the animals are bl ed again
by eye or tail vein and wbgidediCcordloheryd hydwexy, derzslomy-{euCoprtkoBach case,

glucose levels are measuggdo Wb lf,ig@n&%ifﬂ%@iha@g\eﬁﬁo%l—or( Bayer Corporation,
El khart, IN. 35 160 WO 03 04010% CT/’US02/ 3054 Met hod for Measuri ng

Triglyceride Levels
30 R® and R’, taken together with the nitrogen atom to which they are

attached, form a 5- to 10-membered saturated or unsatu;ated heterocyclic
ring which is optionally substituted by one or more (C—Cg)alkyl, (Ci—
Cyalkoxy, hydroxy-substituted (C;~Cs)alkyl, (C1—Cs)alkoxy-substituted
(C1~Cs)alkyl, benzyl, phenyl, hydroxy, benzyloxy, or fluorine;

35

or
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hApoAl m ce (obtained from Jackson Laboratories, Bar Harbor, ME) are bled
(by either eye or tail vein) and grouped according to equival ent nean
serum triwybysmuilde | evel s. They are dosed orally (by gavage/isaz/as4s
pharmaceutically acceptable vehicle) with the test conpound once 5 daily
for 8 days. The aninmals are then bled again by eye or tail vein, and serum
triglyceride levels are determned. In each case, triglyceride levels are

d usi - : .
Tarrytonn. Y. - wethal Rorel Bl e SRHANEE LR Hhid AIUAIRL 1y
pl asma HDL- chol est erseko lwnahlxxedmmmd arugetugated h@tee@bydwda@wbgm@dalw th

| ent | hol ly d d
equi val ent mean p aﬁb”? wifh bhe %?zrn&reokﬂﬁo @l—ﬂgﬁvﬂ'{(@ C%El?%:% 1y COSE

once daily with e or test co npoun | ed again
on day 8. Plasma i Cepiigl-ymind, Hm[(&%aﬂqd]wma&tteﬁmmm@h}dgnyﬂimy,$y¢1mhy-on

Veasur i ng Total Crol BIERGL T RIS ERTRLpEi & (el ol AR R0 T e

Level s | n anot her membﬁred@rm&amonmbdwrrmmxl@ysteechclblr&iqal tOhﬁntnyir ally dosed

once daily with vehic 0 _ d agai n.
Serumis anal yzed f8 orfa Ys st %8?"%@{%? 5Ing°rf-|g{1 éﬂé’iﬁgg}@m Qf)% {é& ?ﬁr. des,
and gl ucose usi ng tGplisynctifiemonithyli ayado, Byret @rimlofddx4) (Beckman Coul ter,

Ful 0erton, CA). Lipoprotein subclass analysis is perfornmed by NVR 20
spectroscopy as described by Qiver et al., (Proc. Natl. Acad. Sci. USA

98: 5306- 5384 phariR@ifjcal saketrhicdtefsaberddfasuri ng an Ef fect on Cardi ovascul ar

Par anmet ers Cardi ovascul ar paraneters (e.g., heart rate and bl ood pressure)
are also evaluated. SHR rats are orally dosed once daily with vehicle or
test conpound Thero@paeékSClalBt dorhepiressure and 25 heart rate are determ ned
using a tail-cuff nethod as described by Ginsell et al., (Am J.

Hypertens. 13:370-375, 2000). In nonkeys, blood pressure and heart rate are
monist or ecR'aR?, adéBbare Befthetbys Bidsimet al ., (J. Pharnacol . Exp. Therap.

278: 1435- 1443, 1996). In addition, to denonstrate CNS activities of the
conpounds of the present invention, the 30 followng in vivo assays may be
used. Method fof Testing Task Learning and Spatial Menory The Morris Water
Maze is routing NLRsed to assess task |earning and spatial nenory (Jaspers
et al., Neurosci. IL_ett 117:149- 153, 1990; Morris, J. Neurosci. Methods

11: 47- 60,X1984) . R35 In this assay, aninmals are pI aced in a water pool
which is divided into quadrants. One platformis 161 WO 03/040107

PCT/ US02/ 30545 hidden in one of the quadrants. The aninmal is placed in the
wat er pooW ¢hd is expected to locate the hidden platformw thin a

preget er m ned g4 0B R% ikh BetBer WAL nifbgch bRkl Yo Rhidathd afo atleéliRdani mal | earns
the location of the ’platformand escape fromthe pool. The ani mal recei ves
mul tiple trialfem ms-tpAPscpbeied sabeeisf ontinsatumied beteracrstie sdicAl pleRLlS trials to
l'ocat e pl at f ordghsibaddemiayode @r fnbféd)fﬂh@ﬁrfe C&il@l QC aﬁcﬁkﬁf@Pga)ﬂﬁstlh i's
recorded for each animal. The aninmal’ ar n| ity is measured by the
l ength of ti mengRo, h@KQmCslgﬂcy{]ﬁma}%mf@qwmﬁ%l B ?’?Ydthﬁ‘@‘YﬁP'EF&gFFddpﬁt form
Menory defi citgy Ikyl lpﬁé}{y@mﬁ;m{l{edl(él—d%mﬁmyaﬁtdatsytotﬂoanéhwmrar&{au&rI als or the

| atency to fnd Cﬁﬁatformat et erm ned I me after acquisition.
Lea#i ng and mERYOGY 9b‘@°¥?§9§?ﬁ?réﬂ’cb?m@]ﬁ@ et OPtE’Paliy sYegitutedayith 49& OBni mal
crosses the quas aftcyheyienydiiy SHMONES) A1k A B Hudshéthg, dyd, Ag@UdrSi tion
10 phase. Method g(ﬂ esting Drﬁdﬁ%gpendenc)e Se?f adm ni 1gstg:lratl on in ani mals
is a predictorhages conpound' s abuse potential in humans.

and pharmaceutical salts and esters thereof.
30

4, The compound of Claim 3, wherein

R!, R?, and R are defined as in Claim 1;
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Modi fications to this procedure may al so be used to identify conmpounds that
prevent or block the 15 reinforcing properties of drugs that have abuse
pot ent i alwoA3perpound t hat extingui shes the sel f- adm ni stPcatison3asis a drug
may prevent that drug's abuse or its dependence. (Ranaldi et al.,
Psychopharnacol 161: 442- 448, 2002; Canpbell et al., Exp. din
Psychopharnacol 8: 312 25, 2000). In a self-admnistration test, aninals
are placed in Lﬂe dberant chanbers containing both an active and inactive
| ever. Each respo §e on the active | ever produces an infusion of either the
test 20 cbipound Br a drug known to be sel f-administered. Presses on the

i nactive | ever have no effect, but are also recorded. Animals are then
trained to sel f-adm nister conpound/drag over a set period of tine by
havi ng drth§access during each daily session. |llunination of the chamber

house |ight si‘gpaRs tatk@@to%@cgérwme ]safmgeﬁ%to%wlﬁum@c&rémc@ual lability of
t he compound/drug. \When tfhe session ends, the house lig is turned off.

Initially, a deuepinesin-gnl goueraging viereupepjionsiiz sebstipted I‘i"éthQB? prseorost | ever .
Once Iever-pr%% @ebgmcﬁr@a@)a%% (@M}ahdyﬁaﬁﬁo mdr@:lﬂ@gsamsn] -#hinpf €sses to
un

produce a drug usion is iIncreased er “stabl e conpound/ dr ag

sel f - adnln|stﬂaﬂWEWnﬁkﬂdb@&ﬁﬁéﬁdﬂﬁhémﬁﬁmﬁéﬂcbﬁaékﬂs@Eﬁﬁdm bssU&e on t he
drug-rei nfor C%iézahl@b QYA 2 FRY 18RV akY %ﬁﬁm A1k Bi) i h@tteroamls second
compound prior to the session can either potentiate, extinguish, or produce
no change to T™¢eal.gs Phenzﬁb?ﬁflﬁ?%%’rs‘étsflw&dﬂ\é‘fl?éw BF morgdSrSoalky. cted every

t wo;days, and _ RS SEhRY, b, &fhalob&; t est conpound doses
is ggntrolIed}kﬁéﬁggﬁggégfzcaﬁt%%%posfgriﬁé Based on ?ﬁ% above tests, or

ot her well known assays used to determine the efficacy for treatnent of
condltloq&dgggﬁgkﬁ&QQMQQQm%gd%ﬂ@ﬁgmals and by conparison of these results
with the results of known nedi canents that are used to treat these
conditions, the effective dosage of the 162 WD 03/040107 PCT/ US02/ 30545
conpoundsgof t1HeRohpARALE ORIk A WHeRAdi |y be determ ned for treatment of each
desired indication. The anount of the active ingredient to be adm nistered
in the treatment of one of these conditions can vary wi dely according to
such consplder afdi®Aarearfibdits RAChint Yl ar conpound and dosage unit enpl oyed,
the node-of administration, the period of treatment, the age and sex of the
patient 5 treated, and the nature and extent of the condition treated. The
total anount ofcthe active ingredient to be adm nistered may general ly
range from abqﬂ; 0R001 ng/ kg to about 200 ng/ kg, and preferably from about
0.01 nmg/kg to about 200 ny/ kg body wei ght per day. A unit dosage may
contain fxem abouR®0. 05 ng to about 1500 ng of active ingredient, and may
be adm nistered one or nore tinmes per day. The daily dosage for 10

adm nistration by injection, including intravenous, intranuscul ar,

subzut anegiese and parenter al injections and use of infusion techniques

Ty be {1 om 0.br B°3tich Ryrtg ui borinenany hermudat SRR BB (oo ™

concentrati on pipeyaziel M"@bupr@ﬁumaﬂl@du‘tisﬁtufeﬂlantﬂaanmoatmtawﬂﬂyorré@s motfof{€om 0 01 to

For aach pati HRHEr S AR P e i) By Eof 0 B R A AR SRR

condition as qe]bﬁ;ﬂmmaﬁite}d)@{—@e)aﬂtﬂt e&cho r]g -nghinfbgred atomatlam;mocyd:i@ aabicyalict y of

e Ene ] o RO R O Byt Mo BB RS Mok e ot 1
excretion of Uhenﬁm¢mﬁmymmm10@amhmmaﬁnﬁmumnmwmyUdmam mmbsnthgmdeS|red node
of treatnent and nunber of doses of a conpound of the present invention or

a pharmaceutically acceptable salt thereof nay be ascertained by those
ski |l | ed iandiphemadceiticsd satg andBtecsaharenft | onal treat ment tests.

30 6. The compound of Claim 5, wherein

R!, R?, and R® are defined as in Claim 1;
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The conpounds of this invention may be utilized to achieve the desired
phar macol ogi cal effect by admnistration to a patient in need thereof in
an appr opwoasehorof or mul at ed pharnmaceutical conposition. ARCpatSOBHLS4S for the
purpose of this invention, is a mammal, including a human, in need of
treatment for a particular condition or disease. Therefore, the present

i nvention includes 25 pharmaceutical conpositions which are conprised of a
phar maceutical | y acceptable carrier and a pharnmaceutically effective
amount of a coppoungs i dentified by the nmethods described herein, or a

phar maceuti cal 1y "Hccept abl e salt or ester thereof. A pharnmaceutically
acceptabhgmcarriek4is any carrier which is relatively non-toxic and

i nnocuous to a patient at concentrations consistent with effective
activity of the active ingredient so that any side effects ascribable to
the carrig,do not 30 vitiate the beneficial effects of the active

ingredient. A Qharngceutically_effec;ive amount of a conpound is that
amount whi ch pgt addRedaken tagstherwithy theritrpges atom forthidhdheyearotaphed, foEm 8 cul ar

condi L on bl gt el el TR, CRSRAUNERLCBBLLLR bi L ade, desor bed

herein may be ere harmaceutical | y-acceptable carrier
usi ng any ef f ddalipd bydievembsdnigt (GoSagkylupienylfsabsifited (pnéﬁl?HiYh g-pyfidipyl,
exanpl e, i nmedj. : b i : € 1y,
opi cal 1y, o e BRI, S A SRR v s e e

admi ni strat i orlydrone (Eoeletkens thfipravestiydoenoarite, drfelegesol i d or i quid
preparations such as, for exanple, capsules, pills, tablets, troches,

| ozenges, nelts, powders, solutions, suspensions, or enulsions, and may be
pr epar ed 286 gbarahosyticabsalie anrbastersdhesopt- to the art  for the manufacture of
pharmaceutical conpositions. The solid unit dosage fornms may be a 5 capsul e
whi ch can be of the ordinary hard- or soft-shelled gelatin type containing,
for exanple, hercpapeumdrEClamyprwheagits, and inert fillers such as |actose,
sucrose, cal cium phosphate, and corn starch. I n another enbodi nent, the

conpounds of, this invention nmay be tableted with conventional tablet bases
suck as |BeRogad Rsye defined apiflairlast arch in conbination with binders such
10 as acacia, cornstarch, or gelatin; disintegrating agents intended to
assi st the break-up and dissolution of the tablet follow ng adm nistration
such as potato arch, alginic acid, corn starch, and guar gum |ubricants
intended to i Mé?the flow of tablet granulation and to prevent the
adhesi on of taBIeE4nateriaI to the surfaces of the tablet dies and punches,
for exanﬁ¥@, talc, stearic acid, or magnesium cal ciumor zinc stearate;
dyes; coloring agents; and flavoring agents intended 15 to enhance the
aesthetic qualities of the tablets and nmake them nore acceptable to the
patient. W tabl e excipients for use in oral liquid dosage forns include
di lenlt S SECP mm?f,e{]ke?u@em{ncﬁﬂﬂhsmtrﬁgdarat@(@hMi@,thﬁtdﬂamdbdl;edpieﬂﬂy:c al cohol ,
and pol yethylene alc s, either . r thout the additio a

phar naceut i calHllffraﬂ:“ég'ﬁf %B‘Fpeol’%‘ﬁ‘?aﬁlé(émihwea%gﬁé'rli’aflﬂ?f‘?ﬁ e or Wree#ﬁﬁ?'é"l fying
aggn; . Xar i (ﬁb@)dmty{[l,eifydm&-&?ﬂsﬂh&d ng)elkﬂ[ &Seylf ordBerdaitiong s sﬁlbstitligeidoi/iﬂer Wi |S|e
nodi fy the physical farm t 0 a nit. For instance tablets, pills
or capsul es néVGBEm@55§§6ng?ﬁﬁgﬁ@p@&gﬁggﬂggyﬂ wﬁgP‘B%’ﬁﬁg%gﬁg?ﬁie powder s
and granul es amapgseiji table for the preparation of an aqueous suspension.
The¥;provide the active ingredient in adm xture with a dispersing or

wet 1 ng agent, a suspending agent, and one or nore preservatives. Suitable
di sper si n@d @hariv@deitidal)saltg et Stedileresfuspendi ng agents are exenplified by

t hose already nentioned above. Additional excipients, for 25 exanple, those
sweet eni ng, flavoring and col ori ng agents descri bed above, may al so be
present. 8.The THaabmpamdbf Chim ¢ompeEati ons of this invention may al so be in
the formof oil-in-water

30 R! and R? are identical or different and are selected from
a phenyl group optionally substituted with one or more halogen, (C;—Cg)alkyl, (Ci—

Cy)alkoxy, trifluoromethyl, or cyano;
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enul sions. The oily phase may be a vegetable oil such as liquid paraffin or
a mxture of vegetable oils. Suitable enulsifying agents nay be (1)

nat ur al | ywoas#ribng guns such as gum acacia and gum trag®carnisa/3qs2j
natural ly occurring phosphatides such as soy bean and lecithin, (3) esters
or 30 partial esters derived fromfatty acids and hexitol anhydrides, for
exanpl e, sorbitan nonool eate, and (4) condensation products of said
partial est e i anpl e, pol yoxyet hyl ene sorbitan
nnnoolea?% q%ﬁ%gml E#g%%ﬁgga a]%%ﬁ%éﬁpgﬁﬁ sweet eni ng and flavoring

agents. Oy suspensions nay be formul ated by suspending the active
ingredient in ajvegetable oil 35 such as, for exanple, arachis oil, olive
oil, sesane oil | or,scoconut oil, or in a mneral oil such as 164 WO

03/ 040107 PCT/U%GQ#§0545 I|qU|d paraffin. The oily suspensions may contain
a thlckeg#ﬁg agen§4such as, for exanple, beeswax, hard paraffin, or cetyl
al cohol e .suspensions nmay al so contain one or nore preservatives, for
examspl e, ethyl or n-propyl p-hydroxybenzoate; one or nore coloring agents;
one or re flavoring agents; and one or nobre sweetening agents such as
sucrose or saccharin. 5 Syrups and elixirs may be formul ated mnth

sweet eni ng ag éﬁ‘ tasd Blitdrempgetherwithtbamiregen atpiyte sthish theyeenjtachsd fgmyeol |

sorbi tol, or Ea(%ﬁlel 1?1’&% d)fpa&fm#r sRRd Pike @!?5&1&1%&13&@ o@m&%r@ﬁ t@le nt, and
preservatlve avorlﬁ co Ing agents. The conpounds of this

i nvention nay(akﬁolbgmadmwﬁﬂwn@déﬁ—@é@bﬂﬂéﬁ@ﬂMyPhﬁﬁh%mpgmyS@ﬁB@ﬁﬁdﬁ@busly,

i ntyavenously, C| € all e dosages
of 1o 10 corBsaramE e Rl by B PR ONER ikl 2P,

phar maceut i calhabgemi er whi ch nay be a sterile liquid or mxture of |iquids
such as water, saline, aqueous dextrose and related sugar solutions; an

al cohol such as ethanol, isopropanol, or hexadecyl al cohol; glycols such as
pr opy| enemnd gharmadeuiagal spdb yrat dsigrsdhazeqs] ycoI . glycerol ketals such as
2,2-dinmethyl - 1, 1 -dioxol ane-4-nethanol, ethers such as

poly(ethyleneglycol) 400; an oil; a fatty acid; a fatty acid ester or

gl yBeri de, orTHNCQGPQE@pﬁChﬂ@&'WmX¢W acid glycerlde with or wthout the
addi tion of a pharmaceutically acceptable surfactant such as a soap or a
det er gent, susgendlng agent such as pectin, carboners, nethycellul ose,
hydr oxy prid il Réerydesidal o diferentand era stlesisdrfothy | cel | ul ose, or emul si fyi ng

agent and ot c¥eh, (€ 1 &o,whi ch can
e e e th%ar e%gdgpaﬁwmaﬁﬂubaﬁatwaﬂﬁém drlositalaabh \€,-ef)alid T,

fornulations of this invention are 20 those of
petrol eum ani¢Ralkoxydrjleapiethyloer c33net hetic origin, for exanple, peanut oil,
soyhean oil, sesane oil, cottonseed oil, corn oil, olive oil, petrolatum
and nlneral oi | . SU|tabIe fatty acids |nclude olelc acid, stearic acid,
and |sosﬂéaﬁhﬁm%@m@MMS&WﬂWMQQW%%MWnéEWH esters are, for exanple, et hy

ol eate and i sopropyl nyristate. Suitable soaps include fatty alkali netal,
ammoni um and triethanolanine salts and suitable detergents include

cationic deterg for exanple, dinmethyl 25 dial kyl amoni um hal i des,
al kyl pyridiniu aRldes and al kyl am ne acetates; anionic detergents, for
exanpl e, al kyl, and ol ef m sul fonates, alkyl, olefin, ether, and

nDnoegcéXF%e sul ates and sul fosucci nates; nonionic detergents, for
exanple, fatty am ne OXIdeS, fatty acid al kanol am des, and

pol yoxyet hyl enepol ypr opyl ene copol yners; and anphoteric detergents, for

exanpl e, "Iyl - bet a- am nopropi onates, and 2-al kyl i mi dazoline quarternary
ammoni um-sal t sp* a8 RVBhiten @spetfieack it 6 nitrdGen Bidn tbaﬂﬁcﬂitﬁé}adre stonipdsiotmhens of this

invention may typically contajn ron1ab ut . 0. bout 25% wei ght of
the active |ngW@HF%%Eﬁ’ﬁ“@%ﬂ%?F%&suﬁm' FV§?4J@§‘%%H%%W$¥EF?I q3Chlso be

used advant agegyaky; hyixpsaittituted (O1-ThalkFIS byl Sbriphibriybitionally sibinged with t he

site of injection, such . ‘
J one or more (C;—Cg)alkyl, hydroxy, (C1—C¢)alkoxy, trifluoromethyl, cyano, nitro, or

30 halogen;

and pharmaceutical salts and esters thereof.
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conpositions may contain a non-ionic surfactant having a
hydr ophi | e-1i pophi | e bal ance (HLB) of from about 12 to about 17. The
quantity wboswsdiart ant in such fornul ati on ranges from abecT/15%2/354% 0 about
15% by wei ght. The surfactant can be a single conponent having the above
HLB or can 165 WD 03/040107 PCT/ US02/ 30545 be a m xture of two or nore
conponents having the desired HLB. Illustrative of surfactants used in
par ent er fo | at | .t ss of polyethylene sorbitan fatty acid
esters, ?gr eéggﬁﬁé#ﬁgigg?%gﬁhﬁgﬁggleate and the high nol ecul ar wei ght
adducts of ethylene oxide with a hydrophobic base, formed by the
condensak@q@ %LH?%%ﬂ@ﬁﬁﬁkéﬁkﬂﬁnwjth 5 propyl ene glycol. The pharmaceutica
conpositions’nmay be in e formof sterile injectable aqueous suspensions.
Sucli suspensions may be fornul ated according to known nethods using
sui table dispegsing or wetting agents and suspending agents such as, for
exanpl e, sodiu ,cagboxynethylcellulose, nmet hyl cel | ul ose,
hydr oxypr opyl met cel lul ose, sodium al ginate, 10 pol yvi nyl pyrrolidone,
gun1tragg@§ntggi2§1gun1acacia; di spersing or wetting agents which my be a
natural | y occurring phosphati de such as lecithin, a condensation product of
an al kylene oxide wth a fatty acid, for exanple, polyoxyethylene
stearatewﬂévpondensation product of ethylene oxide wth a |long chain
al i phatic alcohol, for exanple, heptadecaethyl eneoxycetanol, a condensation
product of et R eh®’, takeniogether with theanitwossh atontte whish they et aftashetba fatty acid
and .a hexi tol ch .as. : J; ; a

1(9 £5rHS d{}%?é}#é 5-29%%4%%5&){1&%{{&1&% Riith Qe FORGRLEALRine AT,

condensati on pro ene oxide with a partial ester derjved

froma fatty &blatkyhf@—Eon&sts, 6h-Godlidrimine, bislée-Exalpil-ampe) fidugemsivene

sorbitan mon ?lg%rlﬁg;t gg?r&ﬁs&&t%&& &:}@J)ﬁ&ﬂ%@l@ﬁ&%feagt QU )aRY!, 3286, abe 1A

sterile injec ution or suspension in a non-toxic parenterally
accept abl e di |lQersmberedgrsimatiamongyyrlireqspicyelisdetsricydisiradicah oF Phpayl gplionsdy
enpl oyed ar e, i fHAR e o RbIc, RYARSE hiurSG! bhl-0Bxy, OACHARGGNI ¢ sodi um
chloride solution. In addition, sterile Tixéd oils ‘are conventionally
enplsoyed as sdtiffunnersethyl, cyarpaitigi 9idales’ a. For this purpose, any bl and,
fixed oil nmay be enployed including synthetic nono or diglycerides. In
addition, fatty acids such as oleic acid may be used in the preparation of
i nj ect ablasd phasmecsntirebsalis and astersithpsedfnyent i on may al so be adninistered in the
form of suppositories for 25 rectal admnistration of the drug. These
conpositions may be prepared by mxing the drug with a suitable
non-irri tldt i orfhexenpauad of Gaing H0.vdesl i d at ordinary tenperatures but |iquid
at jhe rectal tenperature and will therefore nelt in the rectumto rel ease
t he drug.lsqﬁh maferial are, for —exanple, cocoa butter and polyethylene
gl ycol . Aokherd Roradefied ahindddimdyed in the met hods of the present
i nvention enploys 30 transdernal delivery devices ("patches"). Such
transdermal patches may be used to provide continuous or discontinuous
i nfusi on of thecboggpunds of the present invention in controlled anounts.
The constructiDH\ﬂ use of transdermal patches for the delivery of
phar maceut i cal ° agent s is well known in the art (see, e.g., US. Patent No.
5,023,252$mincorporated herein by reference). Such patches may be
constructed for continuous, pulsatile, or on demand delivery of 35
phar maceuti cal agents. 166 WD 03/ 040107 PCT/ US02/ 30545 It may be desirable
or #ecess to introduce the pharnaceutical conposition to the

R* and R, taken together with the nitrogen atom to which they are attached,

form a piperidin-1-yl group optionally substituted at the 4-position with one or more of
fluorine, (C;—Cyg)alkyl, (C;—Ce)alkoxy, (C;—Cs)alkyl-amino, bis[(C—Cs)alkyl]-amino,
trifluoromethyl, hydroxy, hydroxy-substituted (C;—Cg)alkyl, phenyl-substituted (Ci—

30 Cg)alkyl, cyano, a 5- to 10-membered aromatic monocyclic or bicyclic heterocyclic
radical, or phenyl optionally substituted with one or more (C;-Ce)alkyl, hydroxy,
benzyloxy, (C;—Cg)alkoxy, trifluoromethyl, cyano, nitro, or halogen;
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patient via a nechanical delivery device. The construction and use of
mechani cal delivery devices for the delivery of pharmaceutical agents is
wel | knowwoiog/osdie7 art. For exanple, direct techniques forcadrsonBesteri ng a
drug directly to the brain usually involve placenent of a drug delivery
catheter 5 into the patient's ventricular systemto bypass the bl ood-brain
barrier. One such inplantable delivery system used for the transport of
agents to ecifi n ns of the body, is described in U S
Pat ent ff iﬁ%sasﬁg%g%%?égggphereln by reference. The conpositions of
t he inventlon nay al so contain other conventional pharnaceutically

accept ab co oundln e generally referred to as carriers or
dlluentsIlf e ou&imaﬁl%gldgéﬁ?%d Any of the conpositions of this

i nvention nay be preserved by the addition of an antioxidant such as
ascorbic su bl e preservatives. Conventional procedures
for pregaﬁinﬂ%' ﬁ(ﬁ% (%§ﬂ%¢%%%&|n appropriate dosage forns can be
utilized. Comonly used pharmaceutical ingredients which may be used as
appropriate to fornulate the conposition for its intended route of

adm ni stration jnclgde: acidifying agents, for 15 exanple, but are not
limted to, élanaCId citric acid, fumaric acid, hydrochloric acid,
nitric a%!? and;@lkalln|2|ng agents such as, but are not limted to,
amoni a Sol ution, ammoni um car bonat e, d|ethanolanine, nonoet hanol am ne,
potaSS|un1hydrOX|de, sodi um borate, sodium carbonate, sodium hydroxi de,
trlgthano ine, trolamne. Qher pharmaceutical ingredients include, for
exanple "0ut are not linmited to, adsorbents 20 g., powdered cellul ose
and acti vat ed%hﬂ%o@k?ntoa@h%mt#ﬁmﬁnéﬁm@(’Vélcé they @grafathedli oxi de, CCL2F2,
F2C1C- CC F2 ap &mﬂlg m.ﬁwgrgu Sk g&ﬂg@&b@uﬁ&eaﬁﬁe ?oguonmﬁcsﬂadeﬁmm argon) ;

antifungal preservative nzoi c acid ﬁﬁfaraben et hyl par aben,

nethylparabenﬂMQMUpyLﬁ%@dhédCr{kbﬁmdhﬂgeﬁidéﬂéymma SWsyHramino,
preservati ves (g, fome %}%@{okﬁ% m;ﬁ%grthﬂé@ C %7 fmhﬂ@hbsﬁﬁkeqr(cde benzy!
m 0

al cohol , cetylpyrl or'i de, ‘chl orobu an henol , phen

al cdéhol , 25 plﬁ?e)anreY@g,rQ -pyrisiny tryriding. +-RYBERGAIP enYé?RqOB@é YR 15”6(%%61
ascorbic aci d’on@ﬁﬁﬁerK 1_@%51184 Rfdfoxy, gwyyg,? @,@ﬂ&yﬁﬁﬂh&%@hﬂb&%ﬂd at ed
hydr oxyt ol uene, hypophosphorus aci d, nonofhi oglycerol, propyl gallate,
sodi um ascor baites, oglaétizemh bi sul fit e, sodlun1fornaldehyde sul foxyl ate, sodi um
nmetabisulfite); binding nmaterials (e.g., block polyners, natural and

synt hetic rubber, polyacrylates, polyurethanes, silicones and

styrene- bndﬁ@meﬁemeeb@ﬁyﬁek§?mﬂﬁﬁﬁﬁering agents (e.g., potassium 30
nmetgphosphat e, potassi um phosphate nonobasi c, sodi um acetate, sodium
citrate anhydrous and sodiumcitrate dlhydrate) carrying agents (e.g.,
acaci a syBup, Theeempduad efFlaim 12 7desti ¢ elixir, cherry syrup, cocoa syrup

orange syrup, syrup, corn oil, mneral oil, peanut oil, sesanme oi
bacterlostatlc sodlun1chlor|de |nject|on and bacterlostatlc wat er for
i nj ecti oR; Rcled Riarndefingdaia Claim 1y, | edetate di sodi um and edetic acid):

colorants (e.g., FD&C Red No. 3, FD&C Red No. 20, 35 FD&C Yell ow No. 6,
FD&C Bl ue No. 2, D& C Green No. 5, D& Orange No. 5, D& C Red No. 8, 167 WO
03/ 040107 PCT/ Ug02/ 30545 caranel and ferric oxide red); clarifying agents
(e.g., bentonij Nz%nulsifying agents (but are not Ilimted to, acacia,
cet omacr o ol, cetyl alcohol, glyceryl nonostearate, lecithin, sorbitan
non®ol eatels pone hyl ene 50 stearate); encapsul ating agents (e.g., gelatin
and cel | ul ose acetate pht hal ate); flavorants (e.g., anise oil, cinnanon
oil, cocoa, nenthol, orange oil, peppermnt oil and 5 vanillin);
hunectanﬂ@ﬁﬁé.g., gl ycerin, propylene glycol and sorbitol); |evigating
agents (e.g., Kﬁaﬂekaltalehtogatndvgthmemragenamﬂts v(lﬁchgheyaadfatahh@d foirth 2 4 ner al
oil, olive oil, peanut $ ylsesane 0|5

e

nent bases
(e.g., |anoli MYIRAPBEHTRY! gioHP ARtifpally %ﬂﬂ 396% “L%Wﬁ
30 Ce)alkyl, phenyl-substituted (C—Cy)alkyl, 2-pyridinyl, 3-pyridinyl, 4-pyr1d1nyl or phenyl

optionally substituted with one or more (C;—Cg)alkyl, hydroxy, (C—Ce)alkoxy,

trifluoromethyl, cyano, or halogen;
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petrol atum hydrophilic petrolatum white ointnment, yellow ointnent, and
rose water ointnent); penetration enhancers (transdermal delivery) (e.g.,
nonohydr owg oa/04@of yhydr oxy al cohol s, 10 saturated or unsatraratsez3dsaity
al cohol's, saturated or unsaturated fatty esters, saturated or wunsaturated
di carboxylic acids, essential oils, phosphatidyl derivatives, cephalin,
ter penes, am des, ethers, ketones and ureas); plasticizers (e.g., diethyl
pht haI ate rhangac\éﬁ:t%af&t ant %lstgﬁ%{le%o%e g., alcohol, <corn oil, cottonseed
oil, cer? I sop ﬁ l'co m neral oil, olelc aci d, peanut oi
purifled mater mater for injection, -sterlle wat er for |nject|on and
sterile q@terfﬁwcminﬁ&ga%éﬁﬁg?ﬁ§&&£%an|ng 15 agents (e.g., cetyl alcohol
cetyl esters wax Crocrys ine wax, paraffin, stearyl aIcohoI, white
wax 5and yel | ow wax); suppository bases (e.g., cocoa butter and pol yet hyl ene
glycols {es nzal koni um chl ori de, nonoxynol
oxtosgh% 1§%of5%‘xmgﬁ&ﬁnégﬁgﬁgﬁgghryl sul fate and sorbitan
nDnopaInltateﬁphau$g@ndbmgmdgembsmﬁ@YQMQmaganmﬁﬁeh%@mK@e@dd&ﬂh&hers,
car boxynet hyl qu sodi xyet hyl cellul ose, hydroxypropyl
cel I ul ose, g?%' 6¥§%ﬁWH &%%fﬁ¥%%§1lulose kaol i n, methyl cel |l ul ose,
tragacant h and veegun) smeetenlng e.g., aspartane, dextrose, glycerin,

i tol 3RIQ | ene.glycel. . sa c um sorbitol and sucrose); tablet
antra dier® Ogﬁéﬁg kg &ﬁ iy %gg%fgk%nd talc); tablet binders (e.g.,
acaC|a, alglnlc aci d, carboxynethylcellulose sodi um conpressi bl e sugar,
et hyl cel | ul ose, gelatln | iquid glucose, nethylcellulose, povidone and
pregel atini zed tabl et and capsule diluents (e.g., dibasic 25
cal ci um phosphat N aolln | act ose, mannitol, mcrocrystalline cellulose,
pomdered)ggllulos§4 preC|pitated cal ci um carbonate, sodi um carbonate,
sodi um phosphate, sorbitol and starch); tablet coating agents (e.g.,
| i qui d gl ucose, hydroxyethyl cellul ose, hydroxypropyl cellul ose,
hydr oxypr, ﬁg met hyl cel | ul ose, nethylcellulose, ethylcellulose, cellulose
acetate pht alate and shel l ac); tablet direct conpression eXC|p|ents
(e.i§., di basi R cadRi,takeniegstheratitthe nitipgeaptog toivwhichdheyrraataghed.dogn a 4| gi ni ¢
acid, car boxyq@t assp@kﬁaﬂl 988 oo slstmuﬂls%rs%mgdagt {Heaepoaabﬁ witp@g+

polacrlllln m sodi um al gi nat'e, sodi um starch % ycol | ate_and
starch); tabl éia)@gb}tyﬂ ohenyssybstitgted (@10136)@Jlfﬂa3-PYr§114}11:c3apyr’éWh PyEdieH, Fpdewal c) ;
tablet |ubri Caaéshgpa(@s&smuaawhm SLERE At e MRANBRALIA) @ 88Jdlogy, M neral

oil, stearic a zinc stearate); tablet/capsule opaquants (e.g.
tltanlun1d|oxﬂdﬂwﬂmmﬁhﬂevmﬁbpf@%Mﬁ@aagents (e.g., carnuba wax and white
Waxj)g, thlckenlng agents (e.g., beeswax, cetyl alcohol 35 and paraffin);
tonicity agents e.g., dextrose and sodlun1chlor|de) 168 WO 03/ 040107
PCT/ US02/28: Bhgmwvm§@b@W€WQQﬂ%%ﬁﬁﬁ¢b agents (e.g., alginic acid, bentonite,
car boners, carboxynethylcellul ose sodium nethylcellulose, pOV|done
sodiun1a;g|nate and tragacanth% and wetting agents (e.g.

hept adecd@t hy| EseomrapadraRlsin 14.8drteli ns, pol yet hyl ene sorbitol nonool eat e,
pol yoxyet hyl ene sorbitol nonool eate, and pol yoxyet hyl ene stearate). 5 The
conmpounds_identjfied by the methods described herein may be adnministered as

t he2s sol R phdrBreceidentedl ondidfrensiend aresslepieddfomdn with one or nore ot her
phar maceuti cal, | e adverse
ef fects. For efﬁ%%ﬂgﬁ)pggﬂ n%gﬁﬁgﬁgpkﬁﬁﬁ#ﬂﬁn%ﬁ%%ﬁ%?%gcggﬁﬁ%gpggﬁblned W th
known anti - obeSdalkoxy.driflygrometkylowneyanet i di abetic or other indication agents,
and the like, as well as with adm xtures and conbi nations thereof. 10 The
conpounds identified by the nmethods described herein nmay also be utilized,
in free Raskydiegemmmthyl rethybmpoeiyl.icondutyl;n research and di agnostics, or as
analytical reference standards, and the like. Therefore, the present

i nvention includes conpositions which are conprised of an inert carrier
and an effecti;ﬁ;annunt of a conpound identified by the nethods descri bed
herein, or a s R°

RSN
|

4
X is R
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or ester thereof. An inert carrier is any material which does not interact
with the conmpound to be 15 carried and which | ends support, neans of
conveyancwp Bokdp7 t raceabl e material, and the like to thePCrarsposnsdsto be
carried. An effective anount of conpound is that anmount which produces a
result or exerts an influence on the particular procedure being performed.
For nul ati ®H&esui tabl e for subcutaneous, intravenous, intranuscular, and the

like; suitabl er* phtReaUbipR} wﬁﬁ-fhre'nﬁfo%en 9:6'19 td @&bﬁlth@ﬁﬁ% a&e%ea‘ filation and
admi ni stration may be prepared by e nmethods well known in the

th
art (see, e.g.hydRxyhipgrisi %Y]F&ﬁmé@%?ﬂb’ éé‘P subgtitaiee atghe %@SP@OHPG@I (Cshi ng Co
Easton, Pa. 2@ E'lkﬁd%)ﬁénﬂfbubsggf?@ (CTRE)H81, bYW BPyEX: 29??&1%51 n@%ﬁﬁ%ﬁ%ﬁﬁﬁeﬁ

illustrate the invention described heréi’n, ~but e construed as
limfing the sewjosalbrsubstisntedvidneresnmors BmCobsyl. hz@ooa@u%auamym ation A
capsul e formnul %ﬂugmg{egﬂprcﬁgmf&ggﬂo Lompound of this invention 40 ng Starch
109 ng Magnesium stearate %0 The conponents are bl ended, passed

t hrough an appropriate mash SI eve, and filled into hard gelatin capsul es.
Tabl et Fo ik Q8ut8al shitsd AR bRdrs nsrebf €Pared from 169 WO 03/ 040107

PCT/ US02/ 30545 Conpound of this invention 25 ng Cel lul ose, mcrocrystaline
200 ng Colloidal silicon dioxide 10 ng Stearic acid 5.0 ng 5 The

i ngnedi enyg ar epdiongdud ¢ GaRRLesRed,t o formtabl ets. Appropriate aqueous
and non- aqueous coatings may be applied to increase palatability, inprove
el egance and stability or delay absorption. 10 Sterile IV Solution A 5
mg/ m sol Rtarfarwqfeﬁé]ﬁlcgi%%u&ﬁ@nﬁamqa@c@éﬁésﬂ;" s invention is made using
sterile, injectable water, and pH 1s adjusted if necessary. The

sol ution is di Pbayl growp %ﬁﬂaﬁygtﬁhsﬁmteé withene grmporpilpgenifGrCanaliehi(Ce 5%
dextrose and i g ey MrElu6logRn po@(g,alllo\/ i nfusion over 60 m nutes. 15

I ntranuscul ar suspensi on The | ow ng i ntranuscul ar suspension is
prepared: Conpound of this i nventl on 50 mg/ M Sodi um

car boxymeihyly F@«béélﬂ ,ggtgy15etﬁg/ﬂri,rogﬁ o ERN180 4 ng/ M Sodi um chloride 9 g/ m
Benzyl al coho e suspension s admnistered intranuscularly. 25

20 where
R* and R, taken together with the nitrogen atom to which they are attached, form a 4-
hydroxy-piperidin-1-yl group also substituted at the 4-position with (C,;—Ce)alkyl or with
phenyl optionally substituted with one or more (C;—Cg)alkyl, (C;—Cg)alkoxy,

trifluoromethyl, cyano, or halogen;

25
and pharmaceutical esters thereof.
17. The compound of Claim 2, wherein
30 R', R?, and R are defined as in Claim 1;
(0]
. 5
,\\/U\I'I\l/ R
X is R*
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Hard Shel | Capsules A large nunber of unit capsules are prepared by filling
standard two-pi ece hard gal antine capsules each with 100 ng of powdered
active i ngoadiogntv7 150 ng of |actose, 50 ng of cellul ose PamdSB2/sF4Df
magnesi um stearate. 30 Soft Gelatin Capsules A mxture of active ingredient
in a digestible oil such as soybean oil, cottonseed oil or olive oil is
prepared and inject ed by nmeans of a positive displacenent punp into nolten
gelatin to fo @ t es containing 100 ng of the active

i ngredi ent. é‘“&? su g@geglr&éra ﬁg%h% and dried. The active ingredient can
be di ssol ved in a mxture of polyethylene glycol, glycerin and 170 WO

03/ 040107 PCT. US()SzllegtOéé sorbitol to prepare a water m scible nedicine

m x. | mredi at eF€4se  Tabl et s/ Capsul es These are solid oral dosage forns
made by conventi on{x@z—ﬁgjaﬂkyl@vé@rﬁrl)imeslsdkyl Slesbwhieh may opsionally be akbshtutedal | y
wi t hout water for di ate d| e é‘rﬁﬁi}h@atl on. The
active ingredient |mﬁ13 % & ?rﬁpa |q¥1dr§fpy¢§%gﬁl K(\! 6%261%&? eraft such as sugar,
gel atin, pectin andnnmy\m{'((éméf)slkyllihmme, -plqmmlwl,drwr@bdmﬂl 2.3-ddhyfmtlet-sol i d
tablets or caplets free I n d, t Lpaction techni ques.
The drug corrpoundsb gdi é %%essga&sgfu%%blsggg éf&lfg&)and t her noel astic
sugars and pol yrmers or effervescent conponents to produce porous matrices
10 i ntended for di e el of W&h

st r'dct ur es, mat erlméE fi hen otr)l%%céﬂgyerg%{’%e%fs %gdgée‘n}gﬁé {1eor ein are
intended to be r eppmmwsubemexchmnesﬁ the atkirecarbouewith bysroxynkeneslossh Pt be
understood that the sc dinB¥%ithRge scope of
t he exanpl es. ThosZl & f&égﬁ a]ky? Qéﬁ&hwlslubérﬁz%%wérﬂdzlée@ehﬁ ?he 1156|§nvent| on
may be practiced winidne haacvgem,t(Cmﬂs)abqyl (@neCdalkwiyowéJdomtnﬁth&h ayess hydgmksri al s,
conposi tions and %Eﬁzh pds, .and such variations are regarded as within t he
anbl t of the i nventPB AL 03/ 040107 PCT/ USO2/ 30545 What is cl ai med:
1. 1A conpound of For mul a I, RBR X H R-N NRL 5 (lI) wherein Rl and R2
are identical or different e I 1P Jh QURoRRL benal |y
substituted with ofé: oqu r;}quﬁj ogeﬁl Lrep%%gg%%‘ 3%!“ ?c Igiy P C §/
trifluoromethyl, cysalmltutadlomnl@mi(r@bn@@mflﬁwplmﬂmenwyrm(l e%\&ﬂk

sul fonyl - 10 ami no, _ S\ ktiMied (C
anm no- car bonyl - am ndfa%’ gg%{girfb?gmt&%%g (lf‘g‘ﬁ%’lr@i cc%/fc;?k %xyl opt | olnal |y
substituted with (ChaBs) akdkyl, or IQI@mﬂ@el)uaﬂlallDwstﬂtltﬁd ith ercorrerdgof (Cr15 cyano,
or 2’(\{‘ th one or norg ia ?rb N@)alkoxy, trifluoromethyl, cyano, hydroxy, benzyloxy, nitro, or
halogen;
and pharmaceutical salts and esters thereof.

25 18. The compound of Claim 17, wherein

R', R?, and R? are defined as in Claim 1;

|
Xis R*
30
where R*is hydrogen or (C;-Cg)alkyl;

R’ is selected from
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1- napht hyl or 2-naphthyl optionally substituted with hal ogen, (Cl-C6)alkyl,
(C1- ©6)al koxy, trifluoronethyl, or cyano, 20 benzyl optionally substituted
on t he phwoyB/osilnyg wi th one or nore hal ogen, (Cl-C6)al kyl PCT(US02/86)¥&l koxy,
trifluoronethyl, or cyano, a 5- to 10-nmenbered saturated or unsaturated
het er ocyclic rad| cal optionally substituted wth fluorine, (Cl-C6)al kyI

( Cl1- 08) al koxy, tri {Cu6s)ake dprionallyrsulsyisate, withnie 2B5mgrephertyd hy@ro: fhpRsy

aromati ¢ nmonocyclic.o C C C )
R S IS AL ec?ia?ge%ﬁ &%}éitlé% ﬁ%&@ E’%%’" p?fgu& !
trifluoronethyl, cpymodmhnyt;|hydmxy—mfostphie¢h§01—caﬂk§haorlfblomfdr ogen, (Cl C6) al kyl ,
benzyl, chloro, or brono; 172 WO 03/040107 PCT/US02/30545 OS5 RN '4
Xis R where R4 is hydrogen or (Cl-C6)alkyl; 5 R5 is selected from

(C25C9) al kyl or ( Cher2y] Riphenyt-bibgl hnzocyelabexybbr henrashclopeptybsadio abich ey
substituted wth one o e h , XY,
(C1-C6)al kyl - ami n8P® QSIa@’[ ?%fgf%)q%(r%yﬁe %‘%ﬁ%ﬁ&ﬁ fpo g’?%ért?@drnﬁygnd%mdam
1-pyrrolidinyl, 2, Sumtnlu;edronﬂib p&enyd)angwdh ong mnﬂqulqlogw,dﬂﬁﬁy)aﬁwbéfﬂﬂ—t ut ed

(C1-Co6) al kyl, or f i 0 benzocycl ohexyl, or
benzocycl opent yl , 8h‘° W\% (ﬁnet ycyoptlﬁ)}c})ﬁ% 1Y e substl tuted on one of

the al kyl carbons with hydroxy benzyl oxy, or hydroxy (Cl- 06) aI kyl, and

(CHloGDy al Kyt (L ARG P S s g Rl BLEHBIED 1 oy
or nitro, piperidimydoyy- subpmtpted (Cdi—ﬁs)ﬂkyyll Cclfﬁz)a}ﬂsovcy@hﬁstiﬁu‘wd@yps)a]éﬂeh of which
vrroli dime 1 ng. witHYE ciPeE apRpY Sllihds A ot B of €7 GIBLEDE
(Cé EB% aIt kgxy_ ;sﬁbstdslauctoegzl tﬁﬂﬁlor?ﬁb(tlg&)carg))yhslfdi@?mm?%lorggl)ogﬁlnﬁnyI opt| onal iy
substituted wi one or nore o - al kyl , - al koxy,
trifluoronethyl, cyano, hydroxy, benzyloxy, nitro, or halogen, NR6R7 25
vvhteyse Rfilahﬁpﬂiwbﬂzti@?tﬁzjtalsghs@?hbstﬁﬁﬁwlréoﬁl; R7 ics E% gg a: ty: or phenyl
optionally substituted wi one or nore o - al kyl ,

hydr oxy-substituted (Cl-C6)al kyl, (Cl-C3)al koxy- substituted (Cl-C3)alkyl,
phenyl , hydr oXghe chepmnd ok@lain{ UL wG6km koxy, 30 trifluoronethyl, cyano,
nitro, or a halogen atom or

R!, R?, and R® are defined as in Claim 1;
20

|
Xis R*
where R*is hydrogen or (C,—Cg)alkyl;

25 R’ is selected from
cyclopentyl, cyclohexyl, benzyl, 2-phenyl-ethyl, benzocyclohexyl or
benzocyclopentyl, each of which is substituted on one alkyl carbon with hydroxy,
and optionally substituted on the phenyl ring, if present in R®, with one or more
halogen, (C;—Cs)alkyl, (Ci—Ce)alkoxy, trifluoromethyl, or cyano;

30

and pharmaceutical salts and esters thereof.

20. The compound of Claim 17, wherein
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R6 and R7, taken together with the nitrogen atomto which they are
attached, forma 5- to 10-nenbered saturated or unsaturated heterocyclic

ri ng whi cwoios/oepd7 onal | y substituted by one or nore (Cl-Co®ralusy/305¢< - 173
WO 03/ 040107 PCT/ US02/ 30545 (C6) al koxy, hydroxy-substituted (d -C3)al kyl,
(d-C3)al kog}r/-substi tuted (d-C3)al kyl, benzyl, phenyl, hydroxy,

benzyl ox\R', R, afid Rioaré definedps in%lddh land R5, taken together with the nitrogen
atomto which they are attached, forma 5- to 10-nenbered saturated or
unsat urated heterocyclic radical optionally substituted with one or nore
of fluorine, (CP-C6)alkyl, (d-0C6)alkoxy, (d- C6)alkyl-am no,

bi s[ (C1- C3) al k)(,llLL-&Rﬁ no, trifluoronethyl, hydroxy, hydroxy 10 substituted
(d -Co6)al kyl, phe'ﬁyl -substituted (Cl-C6)al kyl, cyano, a 5- to 10- nenbered
aromat i ¢ ¥wnocycl Rc or bicyclic heterocyclic radical, or phenyl optionally
substituted wth one or nore (C -C6)al kyl, hydroxy, benzyloxy, (d -

C6) al koxy, trifluoronethyl, cyano, nitro, or halogen; 15 or ;. NRoO X is H
wherse R10 is (vakred®)ishydydgenmpt i onal |y substituted with one or nore phenyl,
hydr oxy, 20 benzyl oxy, (C -C6)al koxy, or a fluorine atom or phenyl,
benzocycl ohexyl, or benzocycl opentyl optionally substituted on the phenyl
ring with one Riiis seeceddfora phenyl , hydroxy, trifluoromethyl, benzyl oxy,

(Ad-ce)alkyl, (A-Cp hal ; d@@@f i tis and
esters thereof. 2. e%oggﬁﬁl’ gfh9(%§§f%a%e§%ler [ M%H%%&% ??l%}ela’nld R3 are
defined as in d ai rhy@rox@2\-dhydtet1KiindeR 2122 -Worex3 254 dipiro-bEindsgdsy13h545

where R4 is hydrog ( ) i85 selec I Lt kyl or
(7 %11) bi cycl ol k%@%ﬁé%@vﬁﬁé A BHS%P%IhJé'ﬁcyﬁg"é‘gslg‘{t’?s’f el o
one or nore phenyl nahylzlexy, benzyl oxy, (Cl-C6)al koxy, (Cl1-C6)alkyl- am no,
bi s[ (C1-C3) al kyl ]-am no, 1-piperidinyl, 1-pyrrolidinyl, 2,3-dihydro-1,4-
benzodi oxi n-2-yl, hydroxy-substituted (Cl-C6)al kyl, or fluorine, benzyl,

2- pheny| -asd phdrmadzeticed salts kuchestepd thereef. benzocycl opentyl, each of which may 10
optionally be substituted on one of the al kyl carbons w th hydroxy,

benzyl oxy, or
15 21. The compound of Claim 17, wherein

R' and R? are identical or different and are selected from
a phenyl group optionally substituted with one or more halogen, (C—Ce)alkyl, (Ci—
Cyalkoxy, trifluoromethyl, cyano, nitro, (C;—Cs)alkyl sulfonyl, (C;—Cs)alkyl sulfonyl-
20 amino, (C;—Ce)alkyl carbonyl-amino, (C;—Ce)alkyl amino-carbonyl-amino, or phenyl;

R? is hydrogen, (C1—Cs)alkyl, benzyl, chloro, or bromo;

1
Xis R*
25
where R* is hydrogen;

R’ is selected from
2-hydroxycyclopentyl, 2-hydroxycyclohexyl, 1-(hydroxymethyl)cyclopentyl, 1-
30 hydroxy-2,3-dihydro-1H-inden-2-yl, 2-hydroxy-2,3-dihydro-1H-inden-1-yl, 3-
hydroxy-1,2,3,4-tetrahydro-2-naphthalenyl, or 2-hydroxy-1,2,3,4-tetrahydro-1-
naphthalenyl;
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hydroxy (Cl-C6)al kyl, and optionally substituted on the phenyl ring with
one or nore hal ogen, (Cl-C6)alkyl, (Cl-C6)al koxy, trifluoronethyl, cyano,
hydr oxy, wbeamydioxy, or nitro, 15 piperidin-4-yl, piperidiPaT8r592/305a3
pyrrolidin-3-yl, each of which nay optionally be substituted on the
nitrogen atom of the piperidine or pyrrolidine ring wwth (Cl- C6)al kyl,
hydr oxy-substituted (Cl-C6)al kyl, (Cl-C3)al koxy-substituted (O - C3)al kyl,
benzyl , I I tuted with one or nore of (O - C6)al kyI
(C1- Co) al %ﬁ%ﬁﬁ cre}lt ngﬁé(;%lgteéteﬁ%%%{?gno hydr oxy, benzyl oxy, nitro, or 20
hal ogen, NR6R7 where R6 is hydrogen or (Cl-C6)alkyl; 25 R7 is

(Cl-C9)aI r ubstituted with one or nore of

(C1- Co) al E 1% 88%&9%!% &%fn?ut’g}gxrfél Co6) al kyl, (Cl-C3)al koxy- substituted
(C15C3) al kyI phenyl hydr oxy, benzyl oxy, (Cl-C6)al koxy, trifluoronethyl,
cyano, nihr or _a nd R7, taken together wth the
nitrogen Igatom tare%/eﬁgt?%aﬂg%%e%n?%da?{%ef,egﬁﬁz% orma 5- to 10-nenbered

sat urat ed or wrmanyllg@updptmalbraubgtmlwct:wﬂhwm@r mhiedialogen, (pit-Coalkyll (Crsubsti t ut ed
by one or 1- K ) al koxy, hydroxy-substituted

(C1-C3) al kyl , %iﬁ%% CQ‘)I °6§{m‘?ts’(lt?’;ft° gg’ted (Cl-C3)al kyl , benzyl, phenyl,

hydr oxy, benzyl oxy or fluorine; 35 or 175 WD 03/ 040107 PCT/ USOZ/ 30545 R4
and R5 et 0 tomto which they are attached,
form a mg F)\Q%g' %ngga%}h%goofg%%@atur ated heterocyclic radical
optlonally substltuted with one or nore of fluorine, (d-C6)alkyl,
(C1-C6)al koxy, g 5 C6)al kyl -am no, bis[(Cl-C3)alkyl]-am no,

trifluoronet hyI hych oxy, hydroxy- substituted (Cl-C6)alkyl,

phenyl - substitt N’ Cl- C6)al kyl, cyan, a 5- to 10- nenbered aromatic
nmonocycl isg;.or b| cgtlic heter ocycl ic radical, or phenyl optionally
substituted with one or nore (d -C6)al kyl, hydroxy benzyl oxy, (Cil-

C6) al koxy, trifluoronethyl, cyano, nitro, or halogen; 10 and pharnmaceuti cal
salts and estgfg.d §ﬁ'§9ﬁ‘ogen3 The conpound of Claim2, wherein 15 Rl, W
and R3 are deflne asinCaiml, ORS N '"4 Xis Rwhere 20 R4 and R5,
takb¥n together with the nitrogen atomto which they are attached,

R’ is selected from
2-hydroxycyclopentyl, 2-hydroxycyclohexyl, 1-(hydroxymethyl)cyclopentyl, 1-
hydroxy-2,3-dihydro-1H-inden-2-yl, 2-hydroxy-2,3-dihydro-1H-inden-1-yl, 3-
hydroxy-1,2,3,4-tetrahydro-2-naphthalenyl, or 2-hydroxy-1,2,3,4-tetrahydro-1-
20 naphthalenyl;

and pharmaceutical esters thereof.

23. The compound of Claim 17, wherein
25
R! and R? are identical or different and are selected from
a phenyl group optionally substituted with one or more halogen, (C;-Cy)alkyl, (C1—
Ce)alkoxy, trifluoromethyl, or cyano;
30 R? is hydrogen, methyl, ethyl, n-propyl, or n-butyl;

1
Xis R*
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forma 5- to 10-nmenbered saturated or unsaturated heterocyclic radical
optionally substituted with one or nore of fluorine, (Cl-C6)alkyl,

( C1- C6) alwWox3/0401€1- C6) al kyl - ami no, bi s[(CLl-C3)al kyl ] - anm ®@;I/US02/30545
trifluoronethyl, hydroxy, hydroxy-substituted (O - C6)alkyl,

phenyl - substituted (Cl-C6)al kyl, cyano, a 5- to 10-nenbered aromatic 25
nmonocyclic or bicyclic heterocyclic radical, or phenyl optionally
substituted w re (Cl-Co6)al kyl, hydroxy, benzyl oxy,

(C1- Co) al koxy,"&ht@felof?ﬁsu rdf)or%}t?’hyl, cyano, nitro, or hal ogen; and
pharmaceutical salts and esters thereof. 30 4. The conmpound of C aim 3,
wherein R1, i ae%gteg%oﬁre defined as in Caim1l; 176 WO 03/ 040107

PCT/ US02/ 30545 'O , 4 Xis R where R4 and R5, taken together with
t he 5ni trogen at om t2shydhixytycldpentyla2-bydotyapdiaaxyl5] -thydroxpmeshylpeyélapentyl, 1- - y|  or

pi perazin- 1 -yl gno opt, |1 Yo ik ut LHh )byl 1Qfi 2
fluorine, (Cl-C6) alhiyygll% fy-?éiﬁ%@foaﬁ%?ﬁ&(y%%@ggo\gp%% %‘ggﬂ}ﬂeﬁ 10;1’ 3

bi s[ (C1- C3) al kyl ] - dwyilray-1,2t3;4-fetretydmrzhdphthaletiyl dor @xdyydroryd s2c34r tetraliysitd-1-ut ed
(C1-Co6) al kyl, phenyl tieSt&'t uted (A - ©6)al kyl, cyano, a 5- to 10-nenbered

aromati ¢ nonocycl i cnagt?[H |n8’ycl ic heterocyclic radical, or phenyl optionally

substituted with one or nore (Cl-C6)al kyl, hydroxy, 10 benzyl oxy,
(C1: C6) al kox trifluoro , cyano, nitro, or hal ogen; and
pha}onaceuaplggg %cae}ltfcs?y%s&leé%é{éée@fs thereof. 5. The compound of C aim 4,
wherein 15 Rl, R2, and R3 are defined as in daiml, O,R5 N'4 Xs R

20 where R4 a RS, take r wth the nitrogen atomto which they are
attached,ﬁforPrﬂlgco%P%lg?é)gana%gT&’%ﬁemggroup optionally substituted at the

4-position with one or nore of (C- C6)al kyl, (d-GC6)alkyl-am no,

bi Cl- | kyl ] - am. ' d (Cl-C6)al kyl,

pIhZEn(/I - s%)sa??g%&égﬁ%?%#%%%@d%gge-%&'{etg%f& m(enber eZ:Iaargmati c nonocyclic or
bi cyclic 25 hetgrnd goup optiadilcabstitged witleene or oyrd e Ca(stik (fied with one
or nore (Cil- %?lg&%’,tﬁﬂg&g&%ﬁbﬁgﬁ%yl oxy, (Cl-C6)al koxy, trifluoronethyl,

cyano, nitro, Of hatogen: a mateutical salts and esters thereof.

R? is hydrogen, methyl, ethyl, n-propyl, or n-butyl;

|
20 X is R*
where R*is hydrogen;
R’ is selected from
25 (R,R)-2-hydroxycyclopentyl, (R,R)-2-hydroxycyclohexyl, (S,S)-2-
hydroxycyclopentyl, or (S,S)-2-hydroxycyclohexyl;
and pharmaceutical esters thereof.

30 25. The compound of Claim 1, wherein

RY, R?, and R? are defined as in Claim 1;
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30 6. The conpound of Claimb5, wherein Rl, R2, and R3 are defined as in
Claim1l; 177 WO 03/040107 PCT/US02/30545 OR5 N '4 Xis R where 5 R4
and R5, twban/ot@get her with the nitrogen atomto which thegrarsezatstached,
forma piperazin-l-yl group optionally substituted at the 4-position with
one or nmore of (Cl- C6)al kyl, hydroxy-substituted (Cl-C6)al kyl,
phenyl - substitu ed)\\(//@ -C6)al kyl, 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, or
phenyl optiona| smti%&i tuted with one or nore (Cl-C6)al kyl, hydroxy,
(C1- Co6) alkkoxy, ‘trﬂfl ubromet hyl, cyano, nitro, or hal ogen; 10 and
pharmacedtical salts and esters thereof. 7. The conpound of C aim 6,
wherein 15 R, R2, and R3 are defined as in daiml;, ORS N '4 Xs R
S

where 20 R4 ane r i ich they
are attached, 'f er% 15( %@r%(% auy\é\qlbsgr Sag‘”@p %gﬁlg I?L%Bth?lt ted at the
4-position with oné)enzylomr(élﬁﬁs)a@@ky, of:@ﬂad)rhgelatonhyodr oxy-substituted

(d -506) al kyl, benzyl, or phenyl optionally substituted wth one or nore
(C1-Co) al kyl, hydroxy, (Cl-C6)al koxy, trifluoronethyl, cyano, nitro, or

hal ogen; 25 and phahamcetiocallolsst]bsbarabyelopaityd optivaplsofubstitged aittbe plsmplound

of Cla|m7 wher ein. 30 f
sel ected from a pherW 530888”8%’%%%%%3“?@%&6&& 1fm(ﬁtlllmghﬂe{h?ii"]Son ! (m)re
hal ogen, (Cl- C6) al K¥dalkyl,@Cr—CoB)kakk oxhalogen;i f | uor onet hyl, or cyano; 178 WO
03/ 040107 PCT/ US02/ 30545 R3 is hydrogen, (Cl-C6)alkyl, benzyl, chloro, or
brono; O.R5 N 14

10 and pharmaceutical salts and esters thereof.

26. The compound of Claim 25, wherein

R!, R?, and R® are defined as in Claim 1;

15
o)
I
:\\ N S ~ R1 0
X is H
where R is (C1~Cy)alkyl optionally substituted with one or more hydroxy or fluorine, or
20 phenyl, optionally substituted with one or more of a hydroxy, trifluoromethyl,
(C1—Cg)alkyl, (C;—Cg)alkoxy, or halogen;
and pharmaceutical salts and esters thereof.
25 27. The compound of Claim 26, wherein
R', R?, and R’ are defined as in Claim 1;
o)
A
:\\ N I~ R1 0
Xis H
30

where R is (C~Cy)alkyl, or
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Xis R5 where R4 and R5, taken together with the nitrogen atomto which
they are attached, forma piperazin-l-yl group optionally substituted at
t he 4-poswbiodn4mnt h one or nore of (C - C6)al kyl, hydroxypsalasoe/sesued
(C1-C6) al kyl, benzyl, or phenyl optionally substituted with 10 one or nore
(C1-Co6) al kyl, hydroxy, (Cl-C6)al koxy, trifluoronethyl, cyano, nitro, or

hal ogen; and pharmaceutical salts and esters thereof. 15 9. The conpound
of Claim8, wherein and. ! 41 C [ | ect ed
froma phenyl gr oupplggﬁill’ %ﬁlgﬁtﬁlﬁ gﬁ%&?@%ﬂtﬂhe%%\?mp%ﬂggfrﬁfgﬁ%(rﬁ&%?{gﬁﬂlgplgglzﬁ,
(C1-Co)al kyl, (Cl- Gyeddkty(CrtGsafdospnoohaedsyd , or cyan; 20 R3 is hydrogen,
met hyl, ethyl, n-propyl, or n-butyl; O . RS N 14 Xis R 25 where R4
and R5, taken together with the nitrogen atomto which they are attached,
forma pindeharziapeuticalsaltgrapdigstesptheronial | y substituted at the 4-position with
one or nore of (O - C6)al kyl, hydroxy-substituted (Cl-C6)al kyl, benzyl, or
phenyl optionally substituted with one or nore (C -C6)al kyl, hydroxy,

( C1- C6) al Xoxy, The doidpoendafélidim|27, wheseio, nitro, or 30 hal ogen; and
pharmaceutical salts and esters thereof. 179 WO 03/040107 PCT/ US02/ 30545
10. The compound of Caim4, wherein R, R2, and R3 are defined as in Claim
1; 5 O R'4ydR2Bre identical 4r RfferontRnd wiveselectéMframd R5, taken together with the

ni thggen atom § g, il £l diidnafl €23 WA ond G AL Halggeﬁj(@g{d%%:% group

optionally subs e Oor nore o uor1 ne,

( C1- C6) al koxy, CH@oxastyiflnapmeths, eyano,ite], (G1C Rk Isidfanlyl, §i-Goalkyl sulfonyl-
trifluoronethyl._. dr XY= t |t dofSels | | .
phenyl - subst i t%?lggftt?bl-é g%ﬁﬁ%%&ﬁgél gs) -7to 1ca8@r?girﬁg%{rl%8r eVt c

nmonocyclic or bicyclic heterocyclic radical, or phenyl optionally

substi t utﬁgi)%ég,&rggegp&jl_c&)gﬁg,q,%&%-Cﬁ(a‘l)o%llgg)mo;hydr oxy, benzyl oxy,

(Cl1- CB) al
15

)

/U\ O\\ //O
PN N’S\Rﬂ)
X is H

where R'® is (C;—Cy)alkyl, or -

20 phenyl, optionally substituted with one or more of a hydroxy, trifluoromethyl,
(Ci—Cglalkyl, (C—Cg)alkoxy, or halogen;

and pharmaceutical salts and esters thereof.
25 29. The compound of Claim 28, wherein

R' and R? are identical or different and are selected from
a pheny! group optionally substituted with one or more halogen, (C—Cg)alkyl, (C—
Ce)alkoxy, trifluoromethyl, or cyano;
30 |
R? is hydrogen, (C 1—Cs)alkyl, benzyl, chloro, or bromo;

0
T
:\\ N/S\R'IO
Xis H
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15 trifluoronethyl, cyano, nitro, or halogen; and pharnaceutical salts and
esters thereof. 11. The conpound of Caim 10, wherein 20 Rl, W and R3 are
defined awoimo@iaiml, OR5 N '4 Xis R 25 where R4 ane@CRAJS02/3i5eh
together with the nitrogen atomto which they are attached, forma
piperidin- 1 -yl group optionally substituted at the 4-position with one or
nore of fluori ne (Cl C6) al kyl , (C1l-C6) al koxy, (Cl-C6)al kyl -am no,

bi s[ (C1- C3) al )@lf(gruoromat hyl , hydroxy, hydroxy-substituted
(C1- 06) al kyl , enyl ubs%utut ed (C1 30 CG) al kyl, cyano, a 5- to

10- nenber ed ar OITB.tI ¢ nonocyclic or bicyclic heterocyclic radical, or

phenyl optionally i GERXY,

benzyl oxy, (Cl-C6) gﬁ%ﬁ’i Obtw (Tl f%%@gﬁﬂ%ﬁﬁ’?n@&%&@%ﬁ%? lfﬁéﬂrluOifl(gﬁ{ogy{ei)n 180 WO
03/ 640107 PCT/ USOZKGﬁEé)Elkyla(Qi @d)ﬁékqmwth@iogﬁlla salts and esters thereof. 12.
The conpound of Claim1l, wherein 5 Rl, W and R3 are defined as in Caim
1;, OR5 N "4 Xis R 10 where R4 and R5, taken together with the

ni t r ogen aad prrthaewtivhicialty dndestens thezgof.ached, form a piperidin-1-yl group
optionally substituted at the 4-position with one or nore of fluorine,
(C1-C6) al kyl, (C1-C6)al koxy, (Cl-C6)alkyl-am no, bis[(Cl-C3)alkyl]-am no,
trifl uor éfet hyllhe chmymbuokyf ClhipddSo whersimbst i t ut ed (Cl- C6) al kyl ,

phelrayl substituted (CL 15 C6)al kyl, cyano, 2-pyridinyl, 3-pyridinyl,
4-pyridinyl, or phenyl optionally substituted with one or nore

( Cl1- 0B) aIHiyxhdR’intdrd@wald:eitfﬁeyﬁbn@marf(@le%éﬁamkoxy, trifluoromethyl, cyano,

Compound of - cra ot B BRRT g Rk G B R e DR O Gaim 1,

. R Ce)alkoxy, tnﬂuoromethyl or cyano;

R? is hydrogen, methyl, ethyl, n-propyl, or n-butyl;
15
0]

S
:\\ N’S\Rm
Xis H

where R is (C—Co)alkyl, or

20 phenyl, optionally substituted with one or more of a hydroxy, trifluoromethyl,
(C1—Cg)alkyl, (C—Cg)alkoxy, or halogen;

and pharmaceutical salts and esters thereof.
25 31. The compound of Claim 1, wherein

R!, R?, and R? are defined as in Claim 1;

30
where R*is hydrogen;

R’is
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N 14 25 Xis R where R4 and R5, taken together with the nitrogen atomto
whi ch they are attached, forma 4- hydroxy-piperidin- 1 -yl group

opti onal IwoaBmeisubstituted at the 4-position with (O 30 PCEEbX§ISLS

phenyl - substituted (Cl-C6)al kyl, 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, or
phenyl optionally substituted W|th one or nore (Cl-C6)al kyl, hydroxy,
(Cl1- 08) al koxy, tri-NR®Tonethyl, cyano, or hal ogen; 181 WO 03/ 040107

PCT/ US02/ 30545 and phar, t. ters thereof. 14. The
conpound of C aim 13, m@%ﬁ‘lé@%k?f%ﬂ’%&m%gmﬁ dentical or different and
are selected froma phenyl group optionally substituted with one or nore
hal ogen, (Cl-C6)al kyl, (&1- I i 1 ; R3 is
hydr ogen, (Cl-C6)al kyl, ésn(z%?%&gﬁ'ﬁlﬁg{l&@rgplgy%ﬁr%g @S@(‘%ﬁﬁggﬁgsﬂ}ﬂm%%g R
wherse 15 R4 and R5, takdﬁl—t(]@)g&whhydrmytdubumemﬁﬁﬁ@@ékyl d€olakoxthi ch they are
attached, forma 4- hydr

substituted at the 4- p05| |on d\%ﬁ Cd%?jyl %%fé’?af“g‘[‘wb‘ﬁﬁﬂ"’?y% ?%%&éd
(C1-C6)al kyl, 2-pyridi nytiflucerpathyldiyayd, pited; gyatialgendtomar phenyl  optional ly
substituted vvith one or nore (Cl-C6)al kyl, hydroxy, (Cl-C6)al koxy,

trifluoronmethyl, cyano, or hal ogen; 20 and pharmaceutical salts and esters
thereof. 15. The corrpOlRfdmd)R7 @ikai togdther withgheiiog2 aRin tarvhidRtheyrace | dent i cal

or different and are sel %cq(h&? fron% aCO?&%%%GQ%W?tE@Bﬂ&I@%%?ﬁé{g%g}ldl t ed

wi th one or nore hal ogen uor orret or
cyano; R3 is hydrogen, n'etghglhqhmbm;ohallyrsupmmm‘;dbyomponﬂlbllsrt(?i—cs)a@@l ©R5 N ‘4

Xi's R 182 WO 03/ 040107 RCLAHSO( 3029 Rubstituted (Ci~Caalkyl, (Ci—Ca)alkoxy-substituted
(C1—Cs)alkyl, benzyl, phenyl, hydroxy, benzyloxy, or fluorine;
15 and pharmaceutical salts and esters thereof.

32. The compound of Claim 31, wherein

R!, R?, and R? are defined as in Claim 1;

20
)i
\ . [?5
,\\ Il\“
X is R*
where R* is hydrogen;
25 R’is
~NR°R’
where
RS and R’, taken together with the nitrogen atom to which they are
attached, form a 5- to 10-membered saturated or unsaturated heterocyclic
30 ring which is optionally substituted by one or more (C;-Ce)alkyl, (Ci—

Ce)alkoxy, hydroxy-substituted (C;—Cs)alkyl, (C1—Cs)alkoxy-substituted
(C1—Cs)alkyl, benzyl, phenyl, hydroxy, benzyloxy, or fluorine;

and pharmaceutical salts and esters thereof.
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where R4 and R5, taken together with the nitrogen atomto which they are
attached, forma 4- hydroxy-piperidin-1-yl group optionally also

substi t utwo caw4dibe 4-position with (Cd- C6)al kyl, phenyl - ParatSor/sises

(A -06)al kyl, 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, or phenyl 5 optionally
substituted with one or nore (d -C6)al kyl, hydroxy, (d -C6)alkoxy,
trifluoronethyl, cyano, or hal ogen; and pharnaceutical salts and esters

t her eof . 310 The : im15, wherein Rl and R2 are identica
or dlfferent éﬁ cé&% %ggggéggxgﬁgé%%'phenyl group optionally substituted

wi th one or nore hal ogen, (O -C6)alkyl, (O- C6)al koxy, trifluoronethyl, or
cyano; 1 1 y.dr - ethyl, n-propyl, or n-butyl; ORS N 14
Xis R 20§V\7he|’e %gage%gﬁgda & en tbget her with the nitrogen atomto which
they are attached, forma 4- hydroxy-piperidin-I-yl group also substituted
at the 4-positign with (d-C6)alkyl or with phenyl optionally substituted
with one or g% C6) al kyl, (d -0C6)al koxy, trifluoronethyl, cyano, or
hal ogen; 25 andﬁph maceutical esters thereof. 17. The conmpound of Claim 2,
wher ei n §$g R and R3 are defined as in daim1;, OR5 N '4 Xis R
183 WO O 40107 PCT/ US02/ 30545 where R4 is hydrogen or (Cl-C6)al kyl; RS
is selected from5 (C2-C9)al kyl or (C7-Cl1)bicycl oal kyl, each of mhlch may
optional Iy be s %é@g%@%ﬁ% W th one or nore phenyl, hydroxy, benzyl oxy,
(C1- C6) al koxy, % y? am no, bis[(Cl-C3)al kyl]-am no, 1-piperidinyl,
1- pyrrolidinyl 2, 3-di hydro-1, 4- benzodi oxi n-2-yl, hydroxy-substituted

(A ,C6) al kyl, f gg%dl '1- V\#%Qroﬁglﬂﬁyh-aze%am P2 Gﬁé‘i‘lyclxym%ﬂ GyEbRBsMy! . or

benzocyclopentyl opti'onally be substi uted on_one of

the al kyl carbons WR$»2hwﬂmﬁxmﬁhﬂéﬁiynﬁxvﬁddkmmhydﬁwkﬁ1¥%ﬁﬂ@ﬁWEV¥VW1O%nd
optionally substityted eR.JpeRAEPYoli(N@- th one or

and pharmaceutical salts thereof.
15
34, The compound of Claim 33, wherein

R! and R? are identical or different and are selected from
a phenyl group optionally substituted with one or more halogen, (C;-Ce)alkyl, (Ci—
20 Ce)alkoxy, trifluoromethyl, cyano, nitro, (C1—Cg)alkyl sulfonyl, (C,—Cs)alkyl sulfonyl-

amino, (C;—Cg)alkyl carbonyl-amino, (C;—Cs)alkyl amino-carbonyl-amino, or phenyl;

R? is hydrogen, (C;—Cg)alkyl, benzyl, chloro, or bromo;

25 X is R*
where R* is hydrogen;
R’ is 1-piperidinyl, 1-pyrrolidinyl, 1-azepanyl, (2R)-2-(methoxymethyl)-1-pyrrolidinyl,

30 (28)-2-(methoxymethyl)-1-pyrrolidinyl, 4-morpholinyl, 4-methyl-1-piperazinyl, or
hexahydrocyclopenta[c]pyrrol-2(1H)-yl;
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nore hal ogen, (Cl-C6)alkyl, (Cl-C6)alkoxy, trifluoronethyl, cyan, hydroxy,
benzyl oxy, or nitro, 15 piperidin-4-yl, piperidin-3-yl, or pyrrolidin-3-yl,
each of vWomb/omay7 optionally be substituted on the nitrogen/isowsnsed the

pi peridine or pyrrolidine ring wwth (O - C6)al kyl, hydroxy-substituted
(C1-Co)al kyl, (Cl-C3)al koxy-substituted (Cl- C3)al kyl, benzyl, or phenyl
opt i onal |apd shenssdettinabshltaibereobne or nore of (C 20 C6)al kyl, (Cl-C6)al koxy,
trifluoronethyl, cyano, hydroxy, benzyloxy, nitro, or hal ogen; and
pharmaceutical salts and esters thereof. 25 18. The conpound of Caim 17,
wherein 3R® , WheaodpdBdaf €laged4,médres in CCaiml, ORS N '4 Xis R 30
where R4 is hydrogen or (Cl-C6)alkyl; R5 is selected from 184 WO 03/040107
PCT/ US02/ 30545 (C2-C9)al kyl, optionally substituted with one or nore
phersyl , IR/andRYare xentioal ondifferert @1d @6 ydcledsisom ( C1- C6) al kyl - ani no,

bi s[ (C1-C3)al kyl.]-am ng, .1-pi i.di - i di y _
hydroxy-substf%%%%@gfﬁﬁp 1§#£§¢?9%§¥§W%%FTﬁé?kﬂgkﬁgﬁ?%ﬁ?9%¢§h$%y|-ethy|,
benzocycl ohexyleallexy bhefiemoypehypanryado; each of which nmay optionally be
substituted on one of the alkyl carbons with hydroxy, and optionally
substituted on the phenyl ring with one or nore hal ogen, (Cl-C6)alkyl, (Cil-
C6) al koxyR® it hydidgan (G mekaiklyl, benzginchlothypdbromy; or nitro, 10 piperidin-4-yl,
opthpnally substituted on the nitrogen atomw th (Cl-C6)al kyl,
hydroxy-substituted (Cl-C6)al kyl, (Cl-C3)al koxy-substituted (Cl-C3)al kyl,
benzyl, or pheqﬁl optionally substituted with one or nore of (Cl-C6)alkyl,
(d - Co)al koxys, i3 uoromret hyl , cyano, hydroxy, nitro, or hal ogen; 15 and
pharmaceuti cal ‘sal}s and esters thereof. 19. The conpound of Caim 17,
wherein Ris, W aRd R3 are defined as in aim1; 20 OR5 N 14 Xis R
where R4 is hydrogen or (Cl-C6)alkyl;

where R*is hydrogen;
15 R’ is 1-piperidinyl, 1-pyrrolidinyl, 1-azepanyl, (2R)-2-(methoxymethyl)-1-pyrrolidinyl,
(2S)-2-(methoxymethyl)-1-pyrrolidinyl, 4-morpholinyl, 4-methyl-1-piperazinyl, or

hexahydrocyclopenta[c]pyrrol-2(1H)-yl;

and pharmaceutical salts thereof.

20
36. The compound of Claim 35, wherein
R! and R? are identical or different and are selected from
a phenyl group optionally substituted with one or more halogen, (C;—Cyg)alkyl, (Ci—
25 C¢)alkoxy, trifluoromethyl, or cyano;
R? is hydrogen, methyl, ethyl, n-propyl, or n-butyl;
O
5
,\\/U\I]\I’ R
Xis R*
30
where R*is hydrogen;
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25 R5 is selected fromcycl opentyl, cycl ohexyl, benzyl, 2-phenyl-ethyl,
benzocycl ohexyl or benzocycl opentyl, each of which is substituted on one
al kyl carworvsmidib7 hydr oxy, and optionally substituted onPChaiSonasyd ring,
if present in R5, with one or nore hal ogen, (Cl-C6)alkyl, (Cil-0C6)alkoxy,
trifluoromethyl, or cyano; 30 and pharmaceutical salts and esters thereof.
20. The conpoBAd lefipeidaiyinlpgrrolidiaylel-mepd5l, (BB Q3 iororetPAF vBodidgobas R1,

R2 , and R3 are def.i i i : ) ) j 51 4_1S
hydrogen; RS is SQ%??(@%&%%%% o%@%?glﬁlg%&é%h[oéfl ylgﬁﬁégrﬁ%)?@%%ﬁgh%ﬂxyl :
1- (hydr oxynet hyl ) chetabpintyglopentalclbyrdd @ W], 3 - di hydro-1 Hinden-2-yl,

2- hydroxy-2, 3 -dihydro-1 Hinden-1-yl, 3- 10 hydroxy-

1,2, 3, 4-tetrahydro- 2- napht hal enyl, or 2-hydroxy-1, 2,3, 4-tetrahydro-1-

napht hal emipharraaeutiphlsemdesters leredtll t s and esters thereof. 15 21. The
conpound of Claim 17, wherein RL and R2 are identical or different and are
sel ected froma phenyl group optionally substituted with one or nore

hal ogen, 3(.Cl- &} adripund ¢flainC®) whéwemy, trifl uoronethyl, cyano, nitro,
(C1-Co) al kyl sul fonyl, (Cl-C6)alkyl sulfonyl- 20 am no, (Cl-C6)al kyl

car bonyl -am no, (Cl-C6)al kyl am no-carbonyl -am no, or phenyl; R3 is

hydr ogenR! IR GHY alehtidal orldeffezant andcid teoted fombrono; O N5 14 Xis R 25 where
R4 is hydrogen;, RS is selected, f. = hydr enty, _

2- h&?dr oxycycl 8 Wg?&?'?gr o® ?ﬁ?ﬁ%@xﬁ%@%ﬁ ‘%‘Ehy%{]? 8%@%%’% fo@% E@Obé)alkyl’ ©

hydr oxy- 2, 3- ditQ)atkory, lthifluoneheatky2,-oy byan@;- hydr oxy- 2, 3-di hydro-1 H i nden-1 -yl , 3-
hydr oxy- 1, 2, 3, 4-t et rahydr o- 2- napht hal enyl , or

2- hydroxy-1, 2, 3, 4-tetrahydro-| - naphthal enyl; 186 WO 03/ 040107

PCT/ US02/R3 @54/8rogem thefityh etimt; eptdpyhbr shityls and esters thereof.

15 Xis R?
where R*is hydrogen;

R’ is 1-piperidinyl, 1-pyrrolidinyl, or 1-azepanyl;

20
and pharmaceutical salts thereof.
38. The compound of Claim 31, wherein
25 R!, R?, and R® are defined as in Claim 1;
O
. 5
A\/U\Il\l/ R
Xis R*
where R*is hydrogen;
30
R’ is
—NRR’
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22. The compound of Claim 17, wherein 5 Rl and R2 are identical or
different and are selected froma phenyl group optionally substituted with
one or nowe oakagen, (Cl-Co6)al kyl, (d- C6)al koxy, trifl umcansongisss or
cyano; 10 R3 is hydrogen, (Cl-C6)alkyl, benzyl, chloro, or bronb; OR5 N
"4 Xis Rwhere R4 is hydrogen; 15 RS is selected from

2- hydr oxycycl opentyl , 2-whedrRbylkydcdgehexi@i-Celaliiiy dr oxymet hyl ) cycl opentyl, 1-
hydr oxy- 2, 3-di hydr o-| Hi nden-2-yl, 2-hydroxy-2, 3-di hydro-| Hinden-1-yl, 3-
hydr oxy-1, 2, 3, 4-t et rahydr o- 2- napht hal enyl , or

2- hydroxy- 1, 2, 3, 4- t et r alR/ds E+Go)aliyL, ma phenbibdpéingdlly selrstitupsidaritreose ot erglof est er s
t hereof. 23. The conpou im17 |~ ne e identica
or different and are seRggggﬁﬁ$?gqhgnﬁﬁ§%§%8%¢%uﬁaggéﬁghgkﬁgmg%bstituted
Wit one or nore hal ogenspbgi@itedTE)-&l:Jeikyl, phe@yt h@Byat, kenzyloxy, (Ef-Coalkomet hyl , or

cyano; 30 R3 is hydrogen,..nmeth et hyl. n-npr .n-butyl; O.R5 N
L B 150 Wb 05 0a0: QBRSO hydrogen; R5 is

selected from5 2-hydroxycycl opentyl, 2-hydroxycycl ohexyl,

1- (hydr oxynet hyl ) cycl opent yi - hydroxy- 2, 3-di hydro-| Hinden-2-yl,

2 hyir oxyHa Pk pL AR e e 3

hydr oxy- 1, 2, 3, 4-t et rahydr o- 2- napht hal enyl , or

2- hydroxy-1, 2,3, 4-t et rah 0-1s _napht hal enyl; 10 and pharmaceutical esters
t helleof . 94, C@BW%8§H§8%¥H%§§?ﬁ$f7, wherein R and R2 are identical or
different and are selected from 15 a phenyl group optionally substituted

W th one [arpMore halﬁ%ﬁﬁdaé%kjﬁgh?lkyl1 (G- Cg)al koxy, trifluoronethyl, or

cyano; and R™ are
@)
. 5
,\\)J\ rl\l - R
Xis R*
15
where R*is hydrogen;
R’ is
—NR°R’
20 where R® is hydrogen or (C,—Cg)alkyl;
R’ is phenyl optionally substituted with one or more of (C;-Ce)alkyl, (C1—
Cy)alkoxy, trifluoromethyl, cyano, or a halogen atom;
25 and pharmaceutical salts and esters thereof.
40. The compound of Claim 39, wherein
R! and R? are identical or different and are selected from
30 a phenyl group optionally substituted with one or more halogen, (C;—Cy)alkyl, (Ci—

Cgalkoxy, trifluoromethyl, cyano, nitro, (C1~Cs)alkyl sulfonyl, (C,—Cg)alkyl sulfonyl-

amino, (C,—Cg)alkyl carbonyl-amino, (C;—Cs)alkyl amino-carbonyl-amino, or phenyl;

R? is hydrogen, (C1—Ce)alkyl, benzyl, chloro, or bromo;
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R3 is hydrogen, nethyl, ethyl, n-propyl, or n-butyl; OR5 N '4 20 Xis R
where R4 is hydrogen; R5 is selected from25 (R R)-2-hydroxycycl opentyl,
(R R) - 2- woroaryayt| ohexyl , (S, S)-2- hydroxycycl opentyl, oPCT/US02/30545

(S, S)-2-hydroxycycl ohexyl ; and pharnmaceutical esters thereof. 30 25. The
conpound of Caiml, wherein R, W and R3 are defined as in Claim1; 188
WO 03/ 040107 PCT/ US02/30545 OO0 0 NNSR~-0 X is Hwhere RLO is (C-C9)al kyl
optionally subsgituted with one or nore phenyl, hydroxy, benzyloxy,

(C1- Co) al koxy, sf luorine atom or 5 phenyl, benzocycl ohexyl or
benzocycl opent- yﬂn%%. onal ly substituted on the phenyl ring with one or
nor e of ?&Qhenyl ,rhydroxy, trifluoronmethyl, benzyloxy, (Cl- C6)alkyl,
(C1-C6) al'koxy, or hal ogen; 10 and phar maceutical salts and esters thereof .
26. The conmpound of Claim 25, wherein Rl, W and R3 are defined as in
Caim1; 15 0 4 0 Xis HWnereR10|s(C109)aIkyI optionally
substituted V\Aw%rfsc%ulas]%Jhk golqutla hydroxy or fluorine, or 20 phenyl, optionally
substituted with one or nore of a hydroxy, trifluoronethyl, (Cl Co6) al kyl ,
(C1- Co) al koxy, sgsr hal ogen; and pharmaceutical salts and esters thereof. 25
27. The conmpound of Cla| m 26, wherein Rl1, W and R3 are defined as in
Caiml, K NS R -XRB'H 30 where R10 is (Cl-C9)al kyl, or 189

where R® is hydrogen or (C;—Ce)alkyl;

10 R’ is phenyl optionally substituted with one or more of (Ci—Ce)alkyl, (Ci—

Ce)alkoxy, trifluoromethyl, cyano, or a halogen atom;

and pharmaceutical salts thereof.
15 41. The compound of Claim 40, wherein
R! and R? are identical or different and are selected from

a phenyl group optionally substituted with one or more halogen, (Ci—Cyglalkyl, (Ci—

Ce)alkoxy, trifluoromethyl, or cyano;,

20
R3 is hydrogen, (C;—Ce)alkyl, benzyl, chloro, or bromo;
o)
5
,\\/U\ rl\l - R
X is R*
where R*is hydrogen;
25
R’is
~NR°R’
where RS is hydrogen or (C;—Ce)alkyl;
30 R’ is phenyl optionally substituted with one or more of (C 1—Celalkyl, (C—

Ce)alkoxy, trifluoromethyl, cyano, or a halogen atom;
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WO 03/ 040107 PCT/ US02/ 30545 phenyl, optionally substituted wth one or
nore of a hydroxy, trifluoronethyl, (Cl-C6)alkyl, (Cl-C6)alkoxy, or

hal ogen; WwWoan@4q@har maceutical salts and esters thereof. P8T/UBB3@asrpound
of ClLaim 27, wherein RI and R2 are identical or different and are sel ected
from 10 a phenyl group optionally substituted with one or nore hal ogen,

( C1- C6) abhdpharnfaCautic@Bplés theygaf, trifl uoronethyl, cyano, nitro, (Cl-C6)alkyl
sul fonyl, (Cl-C6)al kyl sulfonyl- am no, (Cl-C6)alkyl carbonyl-am no,
(C1-Co) al kyl am no-carbonyl -am no, or phenyl; R3 is hydrogen,

( C1- CB) akRyl , Thepaydopnddfl Grim 4lowhdseionp; 15 OO0 ~O X is H where R10 is
(C1-C9)al kyl, or 20 phenyl, optionally substituted with one or nore of a
hydr oxy, trifluoronethyl, (Cl-C6)alkyl, (Cl-0C6)al koxy, or hal ogen; and
phasmace® mokR’ saidesicalnd déktat andtatrerelsoted fro@5 29, The conpound of C ai m 28,
wherein R1 and re identli if: i .om a phenyl
group opti onalalpgg R ﬁ%rg‘fql’ &E&é%ﬁ/\?s\n{l?sﬁ&ée%é; 1%1‘3{11%@% %gﬁglalgé%h@(%%%’)(gf kyl, (Ci-
C6) al koxy, tr idslalkoxy miftuoydmetiyt, ocyvane; 30 R3 i s hydrogen, (C1-C6)alkyl,
benzyl, chloro, or bronmo; OII O ,0 ,\JkNs5 Rbo X is H 190 WD 03/040107
PCT/ US02/ 30545 where R10 is (Cl-C9)al kyl, or phenyl, optionally

subst i t uRéds hyidtogerp methot, etipk; e-pufpylohybetplky, trifluoromethyl, 5

(le Co6) al kyl, (C1-C6)al koxy, or hal ogen; and pharmaceutical salts and
est@ s thereof. 30. The conmpound of Claim 29, wherein 10 Rl and R2 are

i dentical or diﬁer ent and are selected froma phenyl group optionally
substituted w{ /@ or nore hal ogen, (Cl-C6)al kyl, (O - ©8)al koxy,
trifluoronethyl’, o cyano; R3 is hydrogen, nethyl, ethyl, n-propyl, or
n-butyl; X85 lOIR O~ 0 '"J~-NS'RI0 Xis H

where R*is hydrogen;
15 RYis
~NRR’

where R® is hydrogen or (C;—Ce)alkyl;

R’ is phenyl optionally substituted with one or more of (C—Ce)alkyl, (Ci—

20 Ce)alkoxy, trifluoromethyl, cyano, or a halogen atom;

and pharmaceutical salts thereof.

43, The compound of Claim 42, wherein
25 R! and R? are identical or different and are selected from
a phenyl group optionally substituted with one or more halogen, (C;~Ce)alkyl, (C—
Cy)alkoxy, trifluoromethyl, or cyano;
R? is hydrogen, methyl, ethyl, n-propyl, or n-butyl;

30

L4
X is R
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where R10 is (Cl-C9)al kyl, or 20 phenyl, optionally substituted with one or
nore of a hydroxy, trifluoronethyl, (Cl-C6)alkyl, (Cl-C6)al koxy, or

hal ogen; wod3pEpmaceuti cal salts and esters thereof. 25P8T/USHBOse®Npound
of Caiml, wherein Rl, W and R3 are defined as in Caiml;, OR5 N '4
Xis R 30 where R4 is hydrogen; RS is 191 WO 03/040107 PCT/ US02/ 30545
NR6R wher e Rehérs Rhisdwdgesn; or (Cl-C6)al kyl; R7 is (Cl-C9)al kyl, or phenyl
optionally substituted with one or nore of 5 (Cl1-C6)alkyl,

hydr oxy-substituted (Cl-C6)al kyl, (Cl-C3)al koxy- substituted (Cl-C3)alkyl,
phenyl , hydroRyis benzyl oxy, (Cl-C6)al koxy, trifluoronethyl, cyano, nitro,
or a halogen atom Qkef6 and R, taken together with the nitrogen atomto
which they are 10 attached, forma 5- to 10-nenbered saturated or

unsat urat ed heterocycl i ehereiRids hydiogen oranasbstli onal |y substituted by one or
nore (Cl-C6)al kyl, (Cl- C6)al koxy, hydroxy-substituted (Cl-C3)alkyl,
(C1-C3)al koxy-substituted (Cl-C3)alkyl, benzyl, phenyl, hydroxy,

benzyl oxy, or fluorine; Ri% pheud] phizamatiscabstiteed wislhpresr metp afdtidyosondilsile of .

32. The conpound of d ai i R, R, and R3 are defined as in
daiml; 20 0.R5 N° '°gan%;3r§%a%§d1%?%’ R4 is hydrogen: 25 R5 is NR6RY

where R6 and R7, taken together with the nitrogen atomto which they are

att.ached - it -gﬁﬂbered saturated or unsaturated heterocyclic 30
ri nlg whi gﬁc{lﬁ{samé%?]lﬁgﬁla ﬂts;g%u stituted by one or nore (Cl-C6)al kyl, (d -

44. The compound of Claim 1, wherein

15 R! and R? are identical or different and are selected from
a phenyl group optionally substituted with one or more halogen, (C;—Cg)alkyl, (C1—
Cg)alkoxy, trifluoromethyl, cyano, nitro, (Ci—Cg)alkyl sulfonyl, (C;—Cs)alkyl sulfonyl-

amino, (C;—Cs)alkyl carbonyl-amino, (C;—Cy)alkyl amino-carbonyl-amino, or phenyl;

20 R? is hydrogen or (C—Cg)alkyl;

|
X is R*

where R* is hydrogen;
25

R’ is selected from

piperidin-4-yl, piperidin-3-yl, or pyrrolidin-3-yl, each of which may optionally be
substituted on the nitrogen atom of the piperidine or pyrrolidine ring with (C;—

30 Ce)alkyl, hydroxy-substituted (C;~Cyg)alkyl, (Ci—Cs)alkoxy-substituted (Ci—
Cs)alkyl, benzyl, or pheny! optionally substituted with one or more of (C1—
Ce)alkyl, (C1~Cg)alkoxy, trifluoromethyl, cyano, hydroxy, benzyloxy, nitro, or

halogen;
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C6) al koxy, hydroxy-substituted (Cl-C3)al kyl, (Cl-C3)al koxy-substituted
(C1-C3) al kyl, benzyl, phenyl, hydroxy, benzyloxy, or fluorine; and

phar maceuwwDaalo4@al t s and esters thereof. 192 WO 03/ 040107 PRTNSUSOBA80545
33. The conpound of Claim 32, wherein Rl, R2 , and R3 are defined as in
Caiml;, 5 ONS5 14 Xis R where R4 is hydrogen; 10 R5 is 1-piperidinyl,
1- pyr r ol iagl pldrmaceuticed grdimgnd estepRhergof( et hoxynet hyl ) - 1- pyrrol i di nyl,

(2S) - 2- (et hoxynet hyl ) - 1- pyrrolidi nyl, 4-norpholinyl,

4- et hyl -1 - pi perazi nyl, or hexahydrocycl openta[c]pyrrol-2(1 H-yl; and
phar maceutSi cal A sathppognd bigfasmflal, 15 34. The conpound of Claim 33, wherein Rl
and R2 are identical or different and are selected froma phenyl group
optionally substituted with one or nore hal ogen, (d-C6)alkyl, (C 20

C6) al koxy, trifluoromethyl, cyano, nitR%, KCl1-C6)al kyl sulfonyl,

(Cl-C6) al kyl sul fonyl - amino, (Cl-C6)aljy carbonyl -anino, (Cl1-C6)alkyl

am no- car bonyl - am no, or phenyl; R3:2L-8l hywdr ogen, (Cl1-C6)al kyl, benzyl,
chloro, or bronbo; O.R5 N4 25 XIS R\%/ere R4 is hydrogen; R5 is
1-piperidinyl, 1-pyrrolidinyl, 1-azepanyR'

(2R)s 2- (et hoxyrret hyl ) - 1- pyrrol idinyl, 30)

(29)- 2- (rret hoxynmet hyl ) - 1- pyrrol i di nyl, 4-norpholinyl,

4- net hyl -Yhegiiber azi nyl , or hexahydrocycl openta[c]pyrrol-2(1 H-yl; 193 WO
03/ 04010&‘%@&%2&&9&{1& d1ﬁél@nt%@£r€§&é‘dt€difﬁﬂ salts thereof. 35. The

conpound of C aim 34, wherein Rl and Rz are identical or different and

are sel ected f3Rh§nd gﬁﬂ?@ﬁ?‘lml’@}lﬁbﬂ%s"&ﬁtﬁl Bithprror sypehalessnd sy fe—or nore

hal ogen, (Cl- (%ﬁi Imﬂﬁ&amet &k hitro, L, LEHatRN @ﬁ%&lg,y Lhmin®] (CEMRRByl R3 1S
hydr ogen, (Cl- benzyl, chl oro or brono;
10 ammo car onyl -amino, or phenyl,

(Cr—Ce)alkyl,

cyclohexyl optionally substituted with (C;—Cg)alkyl, (C1—Cs)alkoxy, trifluoromethyl,

15 cyano, or with one or more fluorine,

1- or 2-naphthyl optionally substituted with halogen, (C;—Cg)alkyl, (C;—Cg¢)alkoxy,

trifluoromethyl, or cyano,

20 benzyl optionally substituted on the phenyl ring with one or more halogen, (C;—Cs)alkyl,
(C—Cg)alkoxy, trifluoromethyl, or cyano,

a 5- to 10-membered saturated or unsaturated heterocyclic radical optionally substituted

with fluorine, (C;—Cg)alkyl, (C1—Cg)alkoxy, trifluoromethyl, or cyano, and

25
a 5-to 10-membered aromatic monocyclic or bicyclic heterocyclic radical optionally
substituted with one or more halogen, (C;—Cy)alkyl, (C,—Cs)alkoxy, trifluoromethyl,
cyano, nitro, or phenyl, with the proviso that R* is not an unsubstituted 4-pyridyl or an
unsubstituted 4-pyrimidinyl group;

30

R’is hydrogen, (C1—Cg)alkyl, benzyl, chloro, or bromo;
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NNRAS5 4 Xis R where R4 is hydrogen; 15 R5 is 1-piperidinyl,
1-pyrrolidinyl, 1-azepanyl, (2R)-2-(nethoxynethyl)-1-pyrrolidinyl,

(2S) - 2- ( rwphlvaoyoret hyl ) - 1- pyrrol i di nyl, 4-norpholinyl, PCT/US02/30545

4- et hyl -1 - pi perazi nyl, or hexahydrocycl openta[c]pyrrol-2(1 H)-yl; and
pharmaceutical salts thereof. 20 36. The conpound of C aim 35, wherein Rl
and RZ are idem@ical or different and are selected froma phenyl group
optionally sub; it.@Ped with one or nore hal ogen, (Cl-C6)alkyl, (d- 25

C6) al koxy, trifl Lihrorret hyl, or cyan; R3 is hydrogen, nethyl, ethyl,
n-propyl Xier n-bityl; 10 ,R5 ~ NA'4 Xis R 30 where R4 is hydrogen;
194 WO 03/ 040107 PCT/US02/ 30545 R5 is 1-piperidinyl, 1-pyrrolidinyl,
1-azepanyl, (2R)-2-(nethoxynmethyl)-1-pyrrolidinyl,

(2S) - 2- ( et howhereRAsIhydrbegnyar(GH byl ,  4- nor phol i nyl ,

4- et hyl -1 - pi perazinyl, or hexahydrocycl opentalc]pyrrol-2(1 H-yl; 5 and
phar maceutical salts and esters thereof. 37. The conpound of C aim 36,
whesei n Rl an®’ Rphenyé substiégnteil with ong ordidré € e@daliandhydroay §a-etled: CGrom 10 a

phenyl group optiopal i i - r k1, RehAGRR, or (O - C6) al kyl,
(d- Co6)al koxy, tr ?%F%%’r(%#gﬁlyw&rgg %n%ﬂggp%ﬂﬁorsﬁ%ylﬁr’ogen%n&rhyl , ethyl,
n-propyl, or n-butyl;, OR5 N '4 15 Xis Rwhere R4 is hydrogen; R5 is
1-pi peridinyl, 1-pyrrolidi - Yiio angdiphasmeguti cal salts
t hereof. 38. The cyérsrp%ulr?%%%{ﬁeﬁd%%l%l?ﬁmr e(ior{b?%% R, and R3 are
defined as in O ai optignally substituted with one or more (C;—Cy)alkyl, (Ci—Cy)alkoxy, or

10 trifluoromethyl,
or
\ ~ C H 2 - Rg
\ ~ Il\l
8
Xis R
15

where R® is a hydrogen or (C;—Cg)alkyl;

R’ is a (C1—Cy)alkyl or (C—C)bicycloalkyl group, each of which is optionally substituted
with one or more of phenyl, hydroxy, benzyloxy, (Ci—Cg)alkoxy, or fluorine, or

20
benzyl in which the phenyl ring is optionally substituted with one or more of (Ci—

Ce)alkyl, hydroxy, benzyloxy, (C;—Cs)alkoxy, trifluoromethyl, cyano, nitro, or

halogen, or

25 phenyl, benzocyclohexyl or benzocyclopentyl optionally substituted on the phenyl
ring with one or more of a phenyl, hydroxy, benzyloxy, (Ci—Ce)alkoxy, or
halogen,

or

30 R® and R’, together with the nitrogen atom to which they are attached, form a 5- to 10-
membered saturated or unsaturated heterocyclic radical optionally substituted with

one or more of (C;—Cs)alkyl, benzyl, hydroxy, benzyloxy, (C1—Cs)alkoxy,
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OR5 N 14 Xis Rwhere R4 is hydrogen; 30 R5 is NR 6R 195 WO 03/040107
PCT/ US02/ 30545 where R6 is hydrogen or (Cl-C6)al kyl; R7 is (Cl-C9)al kyl,

or phenylwomBioemnati |y substituted with one or nore of (CLPCEEbX§IS4S

hydr oxy-substituted (Cl-C6)al kyl, (Cl-C3)alkoxy 5 substituted (Cl-C3)al kyl,
phenyl , hydroxy, benzyl oxy, (CI-CB)aIkoxy, trifluoronmethyl, cyano, nitro,
or a halogen aton1hahgaphérmﬂ@@umm@ad%mawbémanﬂ“@@@éh§@®Hﬁ$eﬁﬁwﬂ-@0 39. The

conmpound of Claim3 Claim1; O
o TN s R e ORI o 8 ﬂ‘t%%%“hgdr?fg R R QEEIs ARl o' T
hydr ogen or (Ci-Cﬁkmmwykm(RF{kBmpHBMMhmumuﬂUh&V$yimumsthﬂgﬂﬁd with one or
nore of (Cl-C6)al kyl, (Cl- C6)al koxy, trifluoronmethyl, cyano, or a hal ogen
atom 25 and pharmaceutical salts and esters thereof. 40. The conpound of
Cl aism 39,orwherein R1L and R2 are identical or different and are sel ected
from 30 a phenyl group optionally substituted with one or nore hal ogen,
(C1-Co) al kyl, (Cl C6) al koxy, trifluoronethyl, cyan, nitro, (Cl-C6)alkyl
sul fonyl, (Cl-C®) al kyl sulfonyl- am no, (Cl-C6)alkyl carbonyl-am no,
(C1l-Co)al kyl a gﬁcarbonyl am no, or phenyl; R3 is hydrogen,
(C1- Co) alks ¢l , ben chloro, or bronp; 196 WO 03/040107 PCT/ US02/ 30545 O
R5 N

where R is (C,-Cy)alkyl optionally substituted with one or more phenyl, hydroxy,
10 benzyloxy, (C—Cg)alkoxy, or fluorine,

phenyl in which the phenyl ring is optionally substituted with one or more of
(C1—Cg)alkyl, hydroxy, benzyloxy, (Ci—Cs)alkoxy, trifluoromethyl, cyano, nitro,
or halogen,
15
benzyl, 2-phenyl-ethyl, benzocyclohexyl or benzocyclopentyl, each of which may
be optionally substituted on one of the alkyl carbons with hydroxy, benzyloxy, or
hydroxy (C—Cg)alkyl, and optionally substituted on the phenyl ring with halogen,
(C1—Cg)alkyl, (C;—Cs)alkoxy, trifluoromethyl, cyano, hydroxy, benzyloxy or nitro,
20 or

a 5- to 10-membered aromatic monocyclic or bicyclic heterocyclic radical;

and pharmaceutical salts and esters thereof.
25
46. The compound of Claim 45, wherein

R!, R% and R® are defined as in Claim 45;

o)

\ 5
,\)J\N/R

Yo
30 Xis R*
where R*is hydrogen or (C;—Cs)alkyl;
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"4 Xis Rwhere R4 is hydrogen; 5 Rs is NR6R7 where R6 is hydrogen or
(Cl-Co)al kyl; 10 R7 is phenyl optionally substituted with one or nore of

( C1- C6) alwwlo3/oga@b? C6) al koxy, trifluoronethyl, cyano, or @ChaiSozas4mt om
and pharmaceutical salts thereof. 15 41. The conpound of Cl aim 40, wherein
Rl and R2 are identical or different and are selected froma phenyl group
optional ly suﬁéislpﬂamséshbmmﬂed witk ony ommmre (hal gglen, hy(loky Ca)-&brYL, (rd -

Co6) al koxy, trifl uor 04 5% @3 Exgq ) al kyl ,
benzyl, chloro, orcﬁ(?yphe@yf @&ﬁf P k ere 18%&phalg%%;}dorq:ggen 25 Rs
is NR6R where R6 i s hydrogen or (Cl-C6) aI kyI 30 R is phenyl optionally

: lrj|bfS | :Jf)lrjf)(rargt \rlmmylt h On§nor1°"mem °F|ed1ag‘“%arﬁ“’é‘%°%gég’¥fi“9°f(%°16‘%%%§'gl§y%%ﬁall US02/ 30545

andsphar maceut i cal oﬁﬁﬂahﬂy mibetrtuiadwnmane &h@r@@fﬁb&)ﬁh@ﬁﬂr@ehﬁ%ﬂbr wherein 5
Rl and R2 are identt fg |fferent and are selected froma phenyl group
optionally substi t Ut U(?W‘i one or nore hal ogen, (Cl-C6)alkyl, (d -
C6) al koxy, trifluoronethyl, or cyan; R3 is hydrogen, nethyl, ethyl,

n-propyl, c?pharma{%léllgt}éalsaltslegld%stf@?therl\ldof 4 Xis R where R4 is hydrogen;

10 47. The compound of Claim 46, wherein
R!, R? and R? are defined as in Claim 45;
:\JJ\ - R5

|
X is R*.
15 where R*is hydrogen or (C;—Cg)alkyl;

R’ is phenyl substituted with one or more (C,—Cg)alkyl, (C—Cg)alkoxy, hydroxy,

trifluoromethyl, or halogen, or
20 a 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 2-pyrimidinyl, 4-pyrimidinyl, or 2-
pyrazinyl, optionally substituted with one or more (C1—Cg)alkyl, (C—Ce)alkoxy, or

trifluoromethyl;

and pharmaceutical salts and esters thereof.

25
48. The compound of Claim 47, wherein
R! and R? are identical or different and are selected from
a phenyl group optionally substituted with one or more halogen, (C—Cy)alkyl, (Ci—
30 Cgalkoxy, trifluoromethyl, cyano, nitro, (C;—Cs)alkyl carbonyl-amino, (C~Ce)alkyl

amino-carbonyl-amino, or phenyl;

R3 is hydrogen, (C;—Cg)alkyl, benzyl, chloro, or bromo;
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15 R5 is NRGR where R6 is hydrogen or (Cl-C6)al kyl; R7 is phenyl
optionally substituted with one or nore of (Cl-C6)al kyl, (Cl- 20 C6)al koxy,
trifl uor owetodpkgroryano, or a hal ogen atom and phar maceut iP€alUSOZBGS3S

t hereof. 43. The conpound of Claim42, wherein 25 R1 and R2 are identi cal
or different and are selected froma phenyl group optionally substituted
with one or nor@ hal ogen, (Cl-C6)al kyl, (d- C6)al koxy, trifluoronethyl, or
cyano;, R3 is h §n, nethyl, ethyl, n-propyl, or n-butyl; 30 OR5 N '4
Xis R 198 WO 03/ 0107 PCT/ USOZ/ 30545 wher e R4 IS hydrogen Rs is NRGBR 5
where R6Xiis hydrdgen or nethyl; R7 |s phenyl optionally substituted with

one or nore of &reFRt Ssq?éi‘%g%t%g)(&,_cag or a hal ogen atom 10 and

phar maceut i cal e corrpound of Caiml, wherein 15 Rl
and R2 are identical or different and are sel ect ed froma phenyl group

optional |y su?ﬂsi&%r m%%b\é@t%{éd QRE oRE orrﬁ?drg(@at% Ly Rkl ?&Joxy (Cl-

Co6) al koxy, tr cyano, nitro aI Kyl sul fonyl

(C15C6) al kyl sul f otrjfluorcarithyb or hadage@syral kyl car bonyl - ami no, (Cl- CG) al kyl
ani no- car bonyl -ani no, or phenyl; 20 R3 is hydrogen or (Cl-C6)alkyl; QRS
N, 14 Xis Rwhere R4 is hydrogen 25 RS is selected from pi perldl n-4-yl,
pi peridin-3-yl, or a@ypyndinmﬁmy@dlyyl 4-pyidinyb2-nasinedin Yy LB EABHaM Y b

substi t ut ed onthe 109 r r Ld:i]Ié‘o ld;}gvmth
(G750 Oy al Ryl npuraf Sl RIB TR kG B BRTH RORICRLIRNS, RhL DR

(C1- C3) al koxy- substtmﬂuwtwﬂ(y@l
10

and pharmaceutical salts and esters thereof.
49. The compound of Claim 48, wherein

15 R! and R? are identical or different and are selected from
a phenyl group optionally substituted with one or more halogen, (C;-Ce)alkyl, (C—

C¢)alkoxy, trifluoromethyl, or cyano;

R3 is hydrogen, (C,—Cs)alkyl, benzyl, chloro, or bromo;
20

:\/U\ - R5
X is R*
where R*is hydrogen or (C;—Cy)alkyl;

R’ is phenyl substituted with one or more (C;—Ce)alkyl, (C;—Cs)alkoxy, hydroxy,

25 trifluoromethyl, or halogen, or

a 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 2-pyrimidinyl, 4-pyrimidinyl, or 2-
pyrazinyl, optionally substituted with one or more (C—Ce)alkyl, (C—Cg)alkoxy, or
trifluoromethyl;

30

and pharmaceutical salts and esters thereof.
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C3) al kyl, benzyl, or phenyl optionally substituted with one or nore of (Cl-
C6) al kyl, (Cl-C6)al koxy, trifluoronethyl, cyano, hydroxy, benzyl oxy, nitro,
or hal ogwn;030980WO 03/ 040107 PCT/ US02/ 30545 and phar naceamiusat/3@sas t s and
esters thereof. 45. A conmpound of Fornmula I, R33 X H R 2,N NRL 5 (I)
wherein RL and R2 are identical or different and are selected from a phenyl
group optSPonalThy cempemi p{fleih 43, vhetsile or nore hal ogen, (Cl-C6)al kyl, (Cl-
C6) al koxy, trifluoronethyl, cyano, nitro, (Cl-C6)alkyl carbonyl- anino

(C1- C6)a|ky| 10 am no- carbonyl am no, or phenyl, (C2-C6)alkyl, cyclohexyl
opt i onal IR} as&iB%sare idepiéad] evidiffer¢nCandzay Slldqﬁld frofC1 - C6) al koxy, trifluoronethyl,

ubst 1 tut ed vtk RAEeRRp TP iR e RalTRRRN O CORRIR. Ly o

cyarfo, 20 benZX)allopy.itofmrénpetbyboscyangt ed on the phenyl ring with one or nore
hal ogen, (d -C6)al kyl, (Cl-C6)al koxy, trifluoronethyl, or cyano, a 5- to
10- menbered saturated or unsaturated heterocyclic radlcal optionally

subst i t utRéds hydicghn, fohetion iefie], n@pylLeY mbityl;, ( Cl- C6) al koxy, trifl uoronet hyl,

or cyano, and 25 a 5- to 10-nenbered aromati c nonocyclic or bicyclic

het erocyclic radical optionally substituted with one or nore hal ogen,
(C1-Co) al kyl, $j% %alkoxy, trifluoronethyl, cyano, nitro, or phenyl,
with the provi Rt Rz is not an unsubstituted 4-pyridyl or an
unsubstituted 4- p&glﬁldlny| group; 30 R3 is hydrogen, (d-C6)alkyl, benzyl,
chloro, c¥isbrono;™ 200 WO 03/ 040107 PCT/US02/30545 O5 RN Xis R4 where
R4 |s hydroge ]Q;I@q; &va{5 k311 S phenyl substituted with one or nore
(Cl-Co)al kyl, ydroxy (C Cﬁ)alk (C - ©6)al koxy, phenyl, hydroxy,

benzyl oxy, trlfluoronethyl or halogen or

R’ is phenyl substituted with one or more (C,—Cg)alkyl, (C;—Ce)alkoxy, hydroxy,

trifluoromethyl, or halogen, or
15 a 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 2-pyrimidinyl, 4-pyrimidinyl, or 2-
pyrazinyl, optionally substituted with one or more (C,—Cs)alkyl, (C;—Cg)alkoxy, or

trifluoromethyl;

and pharmaceutical salts and esters thereof.

20
51. The compound of Claim 50, wherein
R! and R? are identical or different and are selected from
a phenyl group optionally substituted with one or more halogen, (C,—Cg)alkyl, (C—
25 Ce)alkoxy, trifluoromethyl, or cyano;
R® is hydrogen, methyl, ethyl, n-propyl, or n-butyl;
o)
5
Ly
Xis R*
30 where R*is hydrogen;
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a 5- to 10-nmenbered aromati c nonocyclic or bicyclic heterocyclic radical,
optionally substituted with one or nore (Cl-C6)al kyl, (Cl-C6)al koxy, or 10
trifluorowetlaphgroor CH2 RO N [$ Xis R 15 where R8 is aPoydrsoysns4dor
(Cl-Co)alkyl; RO is a (Cl-C9)al kyl or (C7-C11)bicycl oal kyl group, each of
which is optionally substituted wth one or nore of phenyl, hydroxy,

benzyl oxy, (CR’ Gohelykmbytituied with ooe ¢rmegre 6¢-QQelisd Ly iCelafkomnibgrothe phenyl
ring is optionally ' iLth. one or nore of (Cl- C6)al kyl, hydroxy,
benzyl oxy, (C1-C6)gﬁﬁ§§%%§ V??F%%E%hethyl, cyano, nitro, or halogen, or 25
phenyl, benzocycl ohexyl or benzocycl opentyl optionally substituted on the
phenyl ri with.one phenyl, hydroxy, benzyl oxy,
(Cl-C6)aﬁwgé?ﬁmggnmagﬁgggﬁ?ggﬁakﬁgiR8 and R9, together with the nitrogen
atomto which they are attached, forma 5- to 10- nenbered saturated or

unsat ur at.ed het erocycl i i ionally substituted with one or nore
of (Cl-C%?alky ?C%nﬁ%?%%xﬁégyggg@gﬁénzyloxy, (C1-Co6) al koxy, 201 WO

03/ 040107 PCT/ US02/ 30545 hal ogen, a 5- to 10-nenbered saturated or
unsat ur at,ed,het exocyeld c.radi ,c0r  phenyl optionally substituted with
one or r@Rﬁfn{%H?%ﬁs%f%?%gcﬁé%ﬁgky, benzyl oxy, (C1-C6)al koxy,
trifluoronethyl, cyano, nitro, or halogen; 5 or O Xis R where R11 is
(C2-C9)al kyl optipnaldy substituted with one or nore phenyl, hydroxy, 10
benzyl oxy, (Cl ﬁ?oxy, or fluorine, phenyl in which the phenyl ring is
optionally substit %ed with one or nore of (Cl1-0C6)alkyl, hydroxy,
beny!| oxy is( C1- C6) Bl koxy, trifluoronethyl, cyano, nitro, or halogen, 15
benzyl, 2-phenyl -ethyl, benzocycl ohexyl or benzocycl opentyl, each of which
may be optionally substituted on one of the al kyl carbons w th hydroxy,
benzyl oxy, or whexdCaxyhydizefoo) @ +Gralkyknd optional |y substituted on the
phenyl ring with hal ogen, (Cl1-C6)alkyl, (Cl-C6)al koxy, trifluoronethyl,
cyano, hydroxy, benzyloxy or nitro, 20 or a 5- to 10-nenbered aromatic
monocycl i ¢ or Riicy©+G)dtiel er @@ |)bicyd@aikyt glopp, each of which is optionally substituted

15 with one or more of phenyl, hydroxy, benzyloxy, (C—Cs)alkoxy, or fluorine, or

benzyl in which the phenyl ring is optionally substituted with one or more of (Ci—
Ce)alkyl, hydroxy, benzyloxy, (Ci—Cs)alkoxy, trifluoromethyl, cyano, nitro, or
halogen, or
20
phenyl, benzocyclohexyl or benzocyclopentyl optionally substituted on the phenyl
ring with one or more of a phenyl, hydroxy, benzyloxy, (Ci—Cs)alkoxy, or
halogen,
or
25
R® and R’, together with the nitrogen atom to which they are attached, form a 5- to 10-
membered saturated or unsaturated heterocyclic radical optionally substituted with
one or more of (C;—Cg)alkyl, benzyl, hydroxy, benzyloxy, (C;—Ce)alkoxy,
halogen, a 5- to 10-membered saturated or unsaturated heterocyclic radical; or
30 phenyl optionally substituted with one or more of (C—Ce)alkyl, hydroxy,
benzyloxy, (C—Cs)alkoxy, trifluoromethyl, cyano, nitro, or halogen;

and pharmaceutical salts and esters thereof.
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and pharmaceutical salts and esters thereof. 25 46. The conmpound of Cl aim
45, wherein Rl, R2, and R3 are defined as in Caim45; IOR5 N 30 Xis R4
where R4 weo oagdiriogen or (Cl- C6)al kyl; 202 WD 03/040107 PCPCUSG2Z/33%25 RS

i s phenyl substituted with one or nore (Cl-C6)al kyl, hydroxy (Cil-0C6)al kyl,
(C1 Co6)al koxy, phenyl, hydroxy, benzyloxy, trifluoronethyl, or hal ogen, or
a 5- to 18- neffbecetboandoiilaion Ppwbeyiel i ¢ or bicyclic heterocyclic radical,

5 optioanlly substituted with one or nore (Cl-C6)al kyl, (Cl-C6)al koxy, or
trifluoronethyl; and pharmaceutical salts and esters thereof. 10 47. The
corrpoundethhmjRﬁaﬂﬁdeﬁmhéasan@lalﬂﬂﬁ R2, and R3 are defined as in daim45; O
RS N "4 Xis R15 where R4 is hydrogen or (Cl-Co6)al kyl; RS is phenyl
substituted with one or nore (Cl-C6)al kyl, (Cl-C6)al koxy, hydr oxy,
trifluoronet hyLCH@r Hfal ogen, or 20 a 2-pyridinyl, 3-pyridinyl, 4-pyridinyl,
2-pyrimdinyl, “4-pMrimidinyl, or 2- pyrazinyl, optionally substituted with
one or rrg{e (Cl Copgal kyl , (Cl C6) al koxy, or trifluoronethyl; and

pha macedtfcal salts and esters thereof. 25 48. The conpound of O aim 47,
wherein Rl and R2 are identi cal or different and are selected froma phenyl

group optional L,;bst ut ed 3% e.or nore hal ogen, (Cl-C6)alkyl, (Ci-
30 CB)al koxy, " ﬁﬁ‘ ‘fgﬁ’j}f’r\,\fé % Lnitro, (Cl-06)alkyl carbonyl -anino,
(C1- Co6) al kyl am' no-car bonyl - am no, or phenyl; R3 is hydrogen,

(Rg ) (N:G) alkyl, Rla ?snaz(}/}ll—’cggarﬂlygro%ﬁon%{ly lsjurb(s)trirtl&t’.ed WZLQ :c)’)nevé\q moo:;’é Qfdho}%l%ch ggﬂo%@ %/ 30545 O
10
benzyl in which the phenyl ring is optionally substituted with one or more of (Ci—

Ce)alkyl, hydroxy, (C;—Cs)alkoxy, trifluoromethyl, cyano, or halogen;

and pharmaceutical salts and esters thereof.
15

54. The compound of Claim 53, wherein

R! and R? are identical or different and are selected from
a phenyl group optionally substituted with one or more halogen, (C—Cgalkyl, (Ci—
20 Cg)alkoxy, trifluoromethyl, cyano, nitro, (C;—Cg)alkyl carbonyl-amino, (C;—Cs)alkyl

amino-carbonyl-amino, or phenyl;
R? is hydrogen, (C;—Cg)alkyl, benzyl, chloro, or bromo;

:\/CHZ Rg

\ \Il\l
8
25 X is R

where R® is a hydrogen or (C;—Cg)alkyl;

R’ is a (C;—Cq)alkyl, optionally substituted with one or more of hydroxy or fluorine, or
30
benzyl in which the phenyl ring is optionally substituted with one or more of (Ci—
Cg)alkyl, hydroxy, (Ci—Cs)alkoxy, trifluoromethyl, cyano, or halogen,
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"4 Xis Rwhere R4 is hydrogen or (Cl-C6)al kyl; R5 is phenyl substituted
with one or nore (Cl1-C6)al kyl, (Cl-C6)al koxy, hydroxy, 5 trifluoronethyl,
or hal ogewp 08/04@02- pyri di nyl, 3-pyridinyl, 4-pyridinyl, 2Poyriset/sisnyl,
4-pyrimdinyl, or 2- pyrazinyl, optionally substituted with one or nore
(C1l-Co6)al kyl, (Cl1-C6)al koxy, or trifluoronethyl; 10 and pharnmaceuti cal
sal t s andnegttaenaentivelselyf and eggrs thpeef.conpound of C ai m 48, wherein 15 Rl and
R2 are identical or different and are selected froma phenyl group
optionally substituted with one or nore hal ogen, (Cl-C6)alkyl, (d -

C6) al koxys. tr iThe conmwed piFlainot4, viereis; R3 is hydrogen, (Cl-C6)al kyl, benzyl,
chloro, or bronb; 20 R5 N, '4 Xis Rwhere R4 is hydrogen or
(Cl-C6)alkyl; R5 is phenyl substituted with one or nore (Cl-C6)al kyl,

( C15C6) alRk exd/R” dvg ifiewsiop] or different puifd agoselsetstlfipl, or hal ogen, or a 2-pyridinyl,

3-pyridinyl, 4- hdi . 2= L mdi ny: - LA PN 1R razinyl,
optionally su% %%%%ggy§?¥ﬁﬂ’ﬁ%b%%gﬁg%g“?%f?%%§gkg§%¥h%c§9%6lh Koxy, or
trifl uor onmet hyls)alk8gy,mdopdreatishowgyaneal salts and esters thereof. 204 WO
03/ 040107 PCT/ US02/ 30545 50. The conpound of C aim49, wherein RL and R2
are identical or different and are selected froma phenyl group optionally
subst i t ufRdds hyidtdgem 1@—6)alipls benrgl] ddgee, or POMOCE) al kyl , (Cl- 5 C6) al koxy,

tri&ﬂuoronethyl, or cyano; R3 is hydrogen, nethyl, ethyl, n-propyl, or
n-butyl; OR5 N 14 Xis R 10 where R4 is hydrogen or (Cl-C6)al kyl; RS is

phenyl substityuCétd v h one or nore (Cl-C6)al kyl, (C1-C6)al koxy, hydroxy,
trifluoronethyl, dw hal ogen, or

8
X is R
where R® is a hydrogen or (C1-Cgalkyl;
15 R’ is a (C—Cy)alkyl, optionally substituted with one or more of hydroxy or fluorine, or

benzyl in which the phenyl ring is optionally substituted with one or more of (C;—
Ce)alkyl, hydroxy, (C—Cg)alkoxy, trifluoromethyl, cyano, or halogen;

20 and pharmaceutical salts and esters thereof.
56. The compound of Claim 55, wherein

R! and R? are identical or different and are selected from
25 a phenyl group optionally substituted with one or more halogen, (C—Ce)alkyl, (Ci—

Ce)alkoxy, trifluoromethyl, or cyano;
R? is hydrogen, methyl, ethyl, n-propyl, or n-butyl;

:CH2 R®

' N
lg
30 X is R

where R¥is a hydrogen or (C—Cg)alkyl;
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15 a 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 2-pyrimdinyl, 4-pyrimdinyl,

or 2- pyrazinyl, optionally substituted with one or nore (Cl-C6)al kyl,

(C1- C6) alworg/o4an7 trifluoronethyl; and pharnmaceutical salPC3/tzazi3@sss er s
thereof. 20 51. The conpound of C aim 50, wherein RL and R2 are identical
or different and are selected froma phenyl group optionally substituted
with one or mié (@-eGmikyl,(optiongy sibktithted with onexs 18y ef Hydsessy o fioring 6F orret hyl,
or cyano; R3 is hydrogen, methyl, ethyl, n-propyl, or n-butyl; O5 NR' 4
Xis R 30 where R4 is hydrogen; 205 WO 03/040107 PCT/U802/30545 R5 is
phenyl substitut ed bmzwhmommclnhe phend ring@is-opedelly yibstiped wiboae kiorgre ohikdr oxy,

trifluoronethyl, C ers thereof.
5 52. The conpound 8 ﬂ%?%§&bﬁ?ﬂgwgg &%J%g&§%§$@§ %ﬁ%39g§§ éefined as in
Caism45; CH2 RO N 1$ 10 Xis Rwhere R8 is a hydrogen or (Cl-C6)alkyl;
RO is a Qn&gm%&?m%cmlﬁhs%glﬁg%%&9&9y0|oalkyl group, each of which is

optional I'y one or nore of phenyl, hydroxy, benzyloxy,
(C1-Co6) al koxy, or fluorine, or benzyl in which the phenyl ring is

optionally substitute re of (A- C6)al kyl, hydroxy,
benzyloxf¥ (C?%' 3 ‘%mdm%&? ?fuoro%gthyl cyano, nitro, or halogen, or 20

phenyl , benzocyclohexyl or benzocyclopentyl optionally substituted on the

hepy! droxy, benzyl oxy,
(Cai%0s) aitk Sy R Al Pl B RERBomg” L 0024 o7 L Lhe it ragen

atomto whic h atphenyyl glroep apﬁoaalbeadbstﬁmdwﬁl Gre of motehalogemiiar-Ealkgt Ghat ed or
unsaturated h c [ a jonally substituted with one or nore
of (Cl-Cs)al ky 6ﬁm%m (mﬁmgkggnfgﬁéhzyloxy, ( C1- ©6) al koxy,

R® is hydrogen, methyl, ethyl, n-propyl, or n-butyl;

15

CH2 R?

\ \rl\l
Xis R®

where R® is a hydrogen or (C;—Ce)alkyl;
20 R’ is cyclohexyl or 2-hydroxycyclohexyl, or

benzyl in which the phenyl ring is optionally substituted with one or more of (C;—
Ce)alkyl, hydroxy, (C;—Cg)alkoxy, trifluoromethyl, cyano, or halogen;

25 and pharmaceutical salts and esters thereof.
58. The compound of Claim 45, wherein

R!, R? and R® are defined as in Claim 45;
0

N

11
30 Xis ~ R

where R is (C,—Co)alkyl optionally substituted with one or more phenyl, hydroxy,
benzyloxy, (C;—Cs)alkoxy, or fluorine,
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hal ogen, a 5- to 10-nenbered saturated or unsaturated heterocyclic radical;
or 30 phenyl optionally substituted with one or nore of (Cl-C6)alkyl,

hydr oxy, wbeamydioxy, (Cl-C6)al koxy, trifluoromethyl, cyan®@CTrisoz/sys4dor

hal ogen; and pharmaceutical salts and esters thereof. 206 WO 03/ 040107
PCT/ US02/ 30545 53. The conpound of Caim52, wherein RlL, R2, and R3 are
defined as in Cdaim45; CH2 RO N 5 Xis vanere R8 is a hydrogen or

(Ci1-Co)alkyl; RI9 is C one or nore
of hydroxy or fl uopher‘tnlé’f %no%%gé E%Jﬁtge ttﬁg lmfé %‘#tzé é)ldﬁc?phwﬁéﬁ

optional |y substi t beeglowy, (@ ,-Cgelkoxy, trdlueroaxietl(yl:lcyan@ﬁ)l‘ad) onhalomtdr OXYy,

(C1-Co6) al koxy, trifluoronethyl, cyano, or hal ogen; and pharmaceutical salts
and esters thereof. 15 54. The conpound of O aimb53, wherein RL and R2 are

i destical or diffebeiyl, amﬂergzt-ethﬁldbeamogdohmmré)elphewyipelqyb@qshof)whielmalh:i/y

bstituted th )
tS lrJ| fS I :Jolrjoﬁet \#yl , O@Sﬂ@,{(’nﬁrﬁﬁsg%%%%t onc%l)e%ﬂlne I%\éhi/wﬁ% ’ % ?%‘ %%?gﬁykyl
ami no- car bonyl - am hgdrooyr (QaH& iyl a%optmnﬁhchub@mmd (nGlie pl@)lﬂlﬂagmith@ehggd

(o al kyt - o 1 SREIRRYEG g r STy oo e Sl ef oty e

of hydroxy or fluowrtne, or 30 benzyl in which the phenyl ring is
optlonally substituted with one or nore of (O - C6)al kyl, hydroxy,

(d OCG) al koxy, trifluoronmethyl, cyan, or hal ogen, 207 WO 03/ 040107

PCT/ US02/ 30545 and Sptnall()nraﬁﬁbﬂadcaaimaialntoaoamlic edtieyckc hdmoayolic radgal; The
conpound of Claimb54, wherein 5 R and R2 are identical or different and
are selected froma phenyl group optionally substituted with one or nore
hal ogen, afdihaEgcabticyl salt{ £dd-est@6 Ylakdobxy, trifl uoronmethyl, or cyano; R3 is
hydr ogen, (Cl-C6)al kyl, benzyl, chloro, or bronpo; 10 CH2 RO

15 59. The compound of Claim 58, wherein
R!, R? and R? are defined as in Claim 45;

O

\)J\ 1

xis R
20
where R is (C,—Cy)alkyl optionally substituted with one or more phenyl, hydroxy, (Ci—

Ce)alkoxy, or fluorine,

phenyl, optionally substituted with one or more of (C;~Cg)alkyl, hydroxy, (Ci—
25 Cy)alkoxy, trifluoromethyl, cyano, or halogen,;

and pharmaceutical salts and esters thereof.

60. The compound of Claim 59, wherein
30
R! and R? are identical or different and are selected from
a phenyl group optionally substituted with one or more halogen, (C1—Cg)alkyl, (C—
Ce)alkoxy, trifluoromethyl, cyano, nitro, (C1—Cg)alkyl carbonyl-amino, (C1—Cg)alkyl
amino-carbonyl-amino, or phenyl;
35
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N I$ Xis Rwhere R8 is a hydrogen or (C-C6)alkyl; 15 RO is a

(A-C9)alkyl, optionally substituted with one or nore of hydroxy or

fl uori ne,woros/olanzyl in which the phenyl ring is optional IPgTSIS0%80584t ed

with one or nore of (O - C6)al kyl, hydroxy, (d-C6)al koxy, trifluoronethyl,

cyano, or hal ogen; 20 and pharnaceutlcal salts and esters thereof. 56. The

conpoundeﬁl@ﬂmgmnGE—C@ﬂgﬂgmquMh@mdoﬁ@bame identical or different and are

selected from 25 a phenyl group optionally substituted with one or nore

hal ogen, (d -C6)al kyl, (Cd - Co6)al koxy, trifluoromethyl, or cyan; R3 is

hydr ogen, nmethyp, ethyl, n-propyl, or n-butyl; CH2 RO 30 Xis R where R8 is

a hydrogen or - 1q:6)alkyl 208 WO 03/040107 PCT/US02/30545 RO is a

(C1- C9) alKly! , 0pt|onally substituted with one or more of hydr oxy or

fluorine, or benzyl in which the phenyl ring is optionally substituted with

one or nore of (CLl- C6)al kyl, hydroxy, (d -Co6)alkoxy, tr|fluoronethyl

cyafo, or hal @@emR”51sé@ﬂ%ﬁkﬂm@%ﬂm@sﬁtyﬁﬁw aneloreaere Paeny b Bydssw, (C157. The

conmpound of Cla|n1§§) ggg Q Rl and R2 are identical or different and

are selected froma pﬁl | group’ optionally substituted with one or nore

hal ogen, (Cl-C6)al kyl, (d- C6)al koxy, trifluoronethyl, or cyano; R3 is

hydr ogen, nethyl, , I Xis R

where R8 is a hydr gﬁé}ﬁ, Op%fxgi}p%é%m e W,ﬂh g%g%mﬁr%&%% @ﬁ‘lek% hycg‘(r)xyl ,

2 hydroxycyclohexyK%ﬁbmxb@ﬁ@whﬂmﬁnmﬁwawa@H@kﬁﬁ%nyl ring is optionally
tituted with one or nore of (O - C6)al kyl, hydroxy, (d -C6)alkoxy,

tri | uor onet hyl, cyano, or hal ogen; 25 and pharnaceutical salts and esters

t her eof . andphariiireutzohpbivand esfrs@esdofn 45, wherein R, R2, and R3 are defined

as in Caim45;, 0 30 Xis Rwhere R1 is (C2-C9)alkyl optionally

substituted wth one or nore phenyl, hydroxy,
61. The compound of Claim 60, wherein

15 R! and R? are identical or different and are selected from
a phenyl group optionally substituted with one or more halogen, (C;~Ce)alkyl, (Ci—

Cyg)alkoxy, trifluoromethyl, or cyano;

R}is hydrogen, (C;—Ce)alkyl, benzyl, chioro, or bromo;

20
I
N 11
Xis TR
where R is (C,—Co)alkyl optionally substituted with one or more phenyl, hydroxy, (Ci—
Ce)alkoxy, or fluorine,
25
phenyl, optionally substituted with one or more of (C1—Ce)alkyl, hydroxy, (Ci—
Cg¢)alkoxy, trifluoromethyl, cyano, or halogen;
and pharmaceutical salts and esters thereof.
30

62. The compound of Claim 61, wherein

R! and R? are identical or different and are selected from
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benzyl oxy, (d -C6)al koxy, or fluorine, 209 WO 03/040107 PCT/ US02/ 30545
phenyl, optionally substituted with one or nore of (C -C6)al kyl, hydroxy,
benzyl oxywo(0@04036) al koxy, trifluoromethyl, cyano, nitro, @CThsbvgesm; 5
benzyl, 2-phenyl-ethyl, benzocycl ohexyl or benzocycl opentyl, each of which
may be optionally substituted on one of the al kyl carbons w th hydroxy,
benzyl oxy, or aphangt oagp ¢pGonalF)sabskipted vethcno pt inow &blogens(thsCaallot.d€ion t he
phenyl ring w-th, hal n - kyl, (C1-C6)al koxy, trifluoromethyl,
cyano, hydroﬁ%?mggﬁ%y 5§§m§$%%f%?%£$’or 10 a 5- to 10-nenbered aromatic
monocyclic or bicyclic heterocyclic radical; and pharmaceutical salts and
esters thereof. 15 59..The co und of .Cl aim 58, wherein Rl, R2, and R3
are defi%é&ﬁlgmgﬁhgfgyhgggfn'ﬁB%fguﬁﬁn%O where R' is (C2-Q9)al kyl
optsonally substituted with one or nore phenyl, hydroxy, (Cl- C6)al koxy, or
fluorine, phenyl, optionally substituted with one or nore of (Cl-C6)alkyl,
hydroxy, (Cl- 2p C6)al koxy, trifluoronethyl, cyano, or hal ogen; and
pharnaceg%fcaL\s f's and esters thereof. 60. The conpound of d ai m 59,
wherein Rl and R2 are identical or different and are selected froma
phenyl group optionally substituted with one or nore hal ogen, (d -C6)alkyl,

(d - Co6)al kox riif .l yer vl ey - I | -am no
(CL- o) At kyl - ekt i KO ETa i Pl i b oA s YRt o

PCT/ US02/ 30545 R3 Gsplkaydoofeaine( C1- C6) al kyl , benzyl, chloro, or brono; 0
X iy R5 where R11 is (C2-C9)al kyl optionally substituted with one or nore
phenyl, hydroxy, (Cl- C6)al koxy, or fluorine, phenyl, optionally
substituted with ombenyt, optimmellpsubgtittednitapiedr mopsefEx{satkgh hydogyalCkoxy,
trifluoronmethyl, c : %ﬁﬁﬂ; .maceutical salts and esters
thereof. 61. The g%ﬁ%%ﬁ%g“@%k al#f%%??ﬂﬁgggﬁ% 15 Rl and R2 are identica
or different and are selected from

and pharmaceutical salts and esters thereof.

15
63. The compound of Claim 62, wherein
R! and R? are identical or different and are selected from
a phenyl group optionally substituted with one or more halogen, (C;—Cg)alkyl, (C;—
20 Cs)alkoxy, trifluoromethyl, or cyano;
R® is hydrogen, methyl, ethyl, n-propyl, or n-butyl;
I
N 11
Xis TR
25
where R" is (C,—Co)alkyl,
phenyl, optionally substituted with one or more of (C;—Cg)alkyl, hydroxy, (Ci—
Ce)alkoxy, trifluoromethyl, cyano, or halogen;
30

and pharmaceutical salts and esters thereof.

64. A compound selected from the group consisting of:
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a phenyl group optionally substituted with one or nore hal ogen,

(C1-Co)al kyl, (Cl- Co6)al koxy, trifluoronmethyl, or cyano; R3 is hydrogen,
(C1- Co) alwgloz/oanzyl , chloro, or bronp; 20 0 X is R whePeTRISL2/B(S45
(C2-C9)al kyl optionally substituted with one or nore phenyl, hydroxy, (d -
C6) al koxy, or fluorine, 25 phenyl, optionally substituted with one or nore
of (Cl- 06) al kyl 1-{f3-@-dngrophedi)-1-C3ddrephepyl)- Hiiffdaenl driglcappaylicdftho, or

hal ogen; and phar euth gal. s and esters thereof. 30 62. The conpound
of Claim®61, mhzl}lgl]%ﬁheﬁll)gﬁ)&)eﬁgﬁglfe identical or different and are sel ected

from 211 WO 03/164B0chIRGHNLSH 2ABc8daspheayhhBripidagnl duplcahoisdndd4-y

substituted wt ngl?’%h‘%rgﬂ%%i %Iopgen, (C1-C6)al kyl, (d- Co6)al koxy,

trifluoromethyl,” or c I's’hydrogen, methyl, ethyl, n-propyl, or
n-butyl; 5 0 X-{[Z(Rhloroptieeyle 1 Ridhloople@eh-UB)imideydl-daplcadomsill-¢-[Bubst i t ut ed

wi th one or nore _phen dr.o; .Gl - C6) al koxy, or fluorine, 10 phenyl,
optionally subs?tpﬁﬂlioé%lh\m)%n%lﬁ:é)ﬁgjreg%?lé of (d-C6)al kyl, hydroxy, (Cl-

C6) al koxy, tri f l1uf2-Eretidrgphengy-dutbchloopleaypdErimidand-daiketpaesdlfi4al salts and

esters thereof. .15 63.. The ¢ nd..of.,. Claim62, wherein RL and R2 are
i dentical or dif¥ %Oéorﬁetlg’%&p%g?}ggg"gﬁgg?’g@’ froma phenyl group optionally

supst ituted wt h-{qméz-dﬂom]ﬂreeylh@(@glﬂmop}@e@glg-Q:H)imndayc}l-,4-3(lmpbom}-@@-a| koxy,
Wbutyl o x 1 SR R L o) A kol . phenyl | optional iy
substituted w t H-H-dromplreaylpd -({-GlloopheayByicthyhidrimidpzol4C1- C6) al koxy,
trifluoromethyl .cvano. Of: Bal:99&M-#Biperidinol;
1-{[2-(2-chlorophenyl)-1-(4-chlorophenyl)-1H-imidazol-4-yl]carbonyl }-4-(3-
fluoro-4-chloropheny!)-4-piperidinol;
1-{[2-(2-chlorophenyl)-1-(4-chlorophenyl)-1H-imidazol-4-yl]carbonyl }-4-[3-

(trifluoromethoxy)phenyl]-4-piperidinol;
2-(2-chlorophenyl)-1-(4-chlorophenyl)-N-[ 1-(2-pyridiny])-4-piperidinyl]-1H-
imidazole-4-carboxamide;
[2-(2-chlorophenyl)-1-(4-chlorophenyl)-1H-imidazol-4-
yl](cyclohexyl)methanone;
2-(2-chlorophenyl)-1-(4-chlorophenyl)-N-(4-pyridinyl)- 1H-imidazole-4-
carboxamide;
2-(2-chlorophenyl)-1-(4-chlorophenyl)-N'-[2-(trifluoromethyl)phenyl]-1H-
imidazole-4-carbohydrazide;

2-(2-chlorophenyl)-1-(4-chlorophenyl)-N'-[3 -(triﬂuoromethyl)phényl] -1H-
imidazole-4-carbohydrazide;
N'-[2-chloro-4-(trifluoromethyl)phenyl}-2~(2-chlorophenyl)-1-(4-
chlorophenyl)-1H-imidazole-4-carbohydrazide;
2-(2-chlorophenyl)-1-(4-chlorophenyl)-N'-[4-chloro-2-
(trifluoromethyl)phenyl]-1H-imidazole-4-carbohydrazide;
N'-(4-chloro-2-methylphenyl)-2-(2-chlorophenyl)-1-(4-chlorophenyl)-1H-
imidazole-4-carbohydrazide;
N'-(2,4-dichlorophenyl)-2-(2-chlorophenyl)-1-(4-chlorophenyl)-1H-
imidazole-4-carbohydrazide;
N'-[2,4-bis(trifluoromethyl)phenyl]-2-(2-chlorophenyl)-1-(4-chlorophenyl)-
1H-imidazole-4-carbohydrazide;
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and pharmaceutical salts and esters thereof. 64. A conpound selected from
the group consisting of: 212 WO 03/040107 PCT/US02/ 30545 1- {

[ 2- (2- chiwpaplheny? ) - 1- (4- chl orophenyl )-1 H i m dazol -4-y| ] Pecarusonsdsys - 4- (4-
f1 uorophenyl) - 4-pi peridinol; 1- { [2-(2-chlorophenyl)- - (4-chl orophenyl) -
1H i m dazol -4-yl] carbonyl} -4-(4- chloro henyl -4- p| er| di_nol ;

[ 2- ( 2- chl or oNkErhloye- &-cyanomtﬂnmlb@p(h@hlytop eni) i s myyrl]%ar bonyl } - 4- [ 3-
i f1uromethyl enyl i nol; 1-

-(2-chlor oph’}enﬁg %lifgbﬁkcp%%éjhen | )-1H-i m dazol - 4-yl]car bonyl} 4- (4-
f1 uor onet hox?%dﬂyﬂopheﬂlywlﬁ@chldrombﬁnyl) -Ni~(2,4-dichlorophenyl)-5-methyl-

(2-chl orophe 45 apyl) - 1H—|mdazol 4-yl] ¢ arb onyl }

(3 - quorop 1311 Oi% erl}@ﬂ%oFl

(2- chI or opheiw4- ;chlampm@nal}lzdmmtmghe@méﬁhwpmldlmzl} -Hildaideralet- yl] ¢
bonyl -4-(3 ctgl oro&)henyl) -piperidinol; 1- { [2-(2-chlorophenyl)- 1
4-chl orophenyﬁ) % dazol - 4-yl] car bonyl - é3 -

uor o- 4-chl or op)-lqen'[;dbl)opldenp])-ﬁe(ﬁwlﬂomhcnyﬂ)-N-(1-piperi inyl)-1H-imidazole-4-

2- (2-chl orophengf)%1 1 (4 chl orophenyl ) -1Hi m dazol - 4-yl ] car bonyl }-4-[3-
r

(

{
‘
2
i

1-
(t
{[
tr
[ 2-
- 4-
[ 2-
ar
- (
il
{[
(t

i fluoronet hoxy enyr] 4- pi peri di nol ;
2-chl or ophen3]{4(A}-elilox(oph@lyl)ar(@phbrqphénylﬁﬂ (llplp@‘lqy}bﬂ) byl dH-4- pi peridinyl] -1
i m dazol e 4 car boi@fp arrfoxa (2-chl orophenyl ) - 1- (4- chl or ophenyl ) -1
i m dazol - 0 fet hanone;
(tz) chl o(r:I opheny4(4}-elile(oph@iy1)@|=(@§hlfrﬁ%plj9nya)rN-(Mplﬁwdﬂlaglhzﬁt)lyl—lﬁ H-i mi dazol e- 4-
r boxam de Q chl or opheny -
(trifl UOI‘OfT'eEIFIIdF eh‘{ :PP%%e i m dazol e- 4- car bohydr azi de;
(2-chlor Ophenyjr@—bﬂmio@h@iyl)@‘@ﬂﬂlmh)mmlg (]-giperidinyl}-f-ayloHEt hyl ) phenyl] -1
i m dazol e- 4- carbo {j %qﬁ‘ N - [2-chloro-4-(trifluoronethyl)phenyl]
orbphe

2-

H-
H
2-

ca
[ 2-
2-

H iddzo,

-2-(2-chl orophenmJI Slz nyl)-1 H i m dazol e-4- car bohydr azi de;

2- (2-chl or ophenylr()l-chlo(o@hcﬂyl)@r@@h@mpﬂlyny&\]-lﬂ-[(hpl@pm@mﬁ) -9methyl-1H-
(trifluoronet hyI Jl—]carB M-édem dazol e- 4-carb ohydrazi de;
N - 4ch|or02rreﬁ hen%’a

(2-chl orophenly )-1-(4-chl orlfPhenyI) 1 H
-pip

|
- (
i m dazol e- 4-car be(hy@pmpy]@benyl)& -(2-chlorophenyl)-N-( eridinyl)-5-ethyl
- (
d

2, 4-dichlorg Q%;{é ){_D%B&gmg&lorophenyl) 1- (4-chl orophenyl) -1 H
i mi dazol e- 4- carb

N -
N -[2,4-bis(tri Qk(a@hbmhmyﬂ))lpﬁeqlﬁwrc}phzny(l)QN@h*@V@B%@th)ta[1]13(1210113hI or ophenyl ) -
N -

1H i m dazol e- 4-¢ d 4%%1?’6 %[Q” 93/ 040107 PCT/ US02/ 30545
-(2-chl oro-4- cya}§§h ﬂﬂa (ge chl orophenyl ) -1 - (4-chl oro?henyl) -1 H
2-(2- chlorophenyl) -1- (4 chlorophenyl)-N' -[4- (tmﬂuoromethyl)pheny

imidazole-4-carbohydrazide;
2~(2-chlorophenyl)-1-(4-chlorophenyl)-N-[(15,25)-2 -hydroxycyclohexyl]-
1H-imidazole-4-carboxamide;
2~(2-chlorophenyl)-1-(4-chlorophenyl)-N-[(1S ,28)-2-hydroxycyclopentyl]-
1H-imidazole-4-carboxamide;
2-(2-chlorophenyl)-1-(4-chlorophenyl)-5-ethyl-N-{(1S,2S)-2-
hydroxycyclohexyl]-1H-imidazole-4-carboxamide;
2-(2-chlorophenyl)-1-(4-chlorophenyl)-5-propyl-N-[(1S,25)-2~
hydroxycyclohexyl]-1H-imidazole-4-carboxamide;
1~(4-bromophenyl)-2-(2-chlorophenyl)-5-ethyl-N-[(1S,25)-2-
hydroxycyclohexyl]-1H-imidazole-4-carboxamide;
1-(4-bromophenyl)-2-(2-chlorophenyl)-5-ethyl-N-[(1R,2R)-2-
hydroxycyclohexyl]-1H-imidazole-4-carboxamide;
1-(4-bromophenyl)-2~(2-chlorophenyl)-5-ethyl-N-[ (cis)-2-
hydroxycyclohexyl]-1H-imidazole-4-carboxamide;
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i m dazol e- 4-car bohydr azi de; 2-(2-chl orophenyl)-1-(4-chl orophenyl)-N -(2,
4-di chl orophenyl)-5 -nmethyl- 1 Him dazol e-4-car bohydr azi de;

1- (4- chl owophemub) - 2- (2, 4- di chl or ophenyl ) - N- ( 1- pi peri di nyPCTWSkR/Bosutlazol e-
4- car boxam de;
1-(4-chlorophenyl)-2-(2-ch|orophenyl)-N—(l-piperidinyIﬁ-IF#inidazoIe-4-
car boxanm de; 1- (444ehl-ordpdrephehyl)-243,2dichlommbgrtydriyd-imiddzel-4-- pi p eri dinyl)-5
-butyl-1 H imdazole-4- amde; ..o

1- (4-chl or ophen)?’?] ?Ig?”(yg}-’g'ﬁ{f’g@op ebg%"f“-“iif’(affipi peridinyl)-5-ethyl -1 H

i m dazol e- 4- car Bepafit-(Peghlorophenyl)-1-(4-chlorophenyl)-1H-imidazol-4-yl]carbonyl} -1-

1- (4- bronmophenyl) - 2- ( 2-chl or.ophenyl )-N- (| - pi peridinyl)-5-ethyl-1 H
inidazole-4-cart§%}%§%{1ﬁ;1gﬂgf;%‘3 @%%@%hlorophenyl)-2-(2-ch|orophenyl) -N-(1-pip
eridinyl)-5 -nmethyl-1 H i m dazol e-4-car boxam de;

1- (4-isopropyl phenyl)-2-(2-chl orophenyl)-N-(1-piperidinyl)-5 -ethyl- 1H

i m dazol e- 4- car boxam de;

2- ( 2- chl ®50phenytaymdoeftibatdviposidrenyipyisihg freeffeatrdraomynt of peompduod pielail 1, 2( 1
H)-yl-1 Himdazg] e-4-carhoxam.de: . I .
2-(2-ch|orophéﬁ?P%FT@T%}%@'3?3%%§%§¥W¥ﬁﬁ?f%¥T¥¥?F?TRW%ﬁ%Fﬁ$P)phenyl] -1 H
i m dazol e- 4- c phivohyaitiadiycecep@ble2arcibd. or ophenyl ) - 1- (4- chl orophenyl ) -N-[ (1
S, 2S) - 2-hydr oxycycl ohexyl ] - 1H i m dazol e- 4- car boxam de;

2- (2-chl orophenyl )-1-(4-chl orophenyl )-N- [(1 S, 2 S)-2-hydroxycycl opentyl]
- 1 H i mi6dazoleplbrmarehiiseberingpesition comprising an effective amount of a compound of claim

2- (2-chl orophenyl ) -1-(4-chl grophe )ziD= € - = 2.

hydr oxycycl oh e4>3 y(f%a-p%ﬁéqaﬁ? kit géﬁél aggeﬁ{-}%% rs%lg?(raeﬁsng%ég?%i{’ fkolfbilitith a

2- ( 2- chl or ophehyinacdricadlychteptableloemiyt. ) - 5- propyl -N-[ (1 S, 2S) - 2-
hyd{oxycyclohexyl] -1 Himdazol e-4-car boxam de;

1- (4- bronmophenyl ) -2-(2-chl orophenyl )-5-ethyl-N-[(1 S, 25)-2-

hydr oxycyd! ohexyhdmadeutiar champobitenicopmribiog amefthstive amount of a compound of claim

1- (4- br omophenyl ) -2+ (2- chl.or -z : )zl

hydr oxycycl oh @(ﬁ y%r] a-pfjlglﬁﬂl1 a%}uélgglg'lpag-ge@é@aersgltogée?n%%jﬂelf&egé HRofeBhiafon with a

1- ( 4- br onopherphbimaeutizaltytdceapbleemyied. - 5 - et hyl - N-[ (ci s) - 2-

hydr oxycycl ohexyl ] - 1H i mi dazol e- 4- car boxam de; 214 WD 03/ 040107

PCT/ US02/ 30545 4-(4- )

1- (% chl dBophehphdmaep@salicatipokitior eptpeisipg yn dfféctive agzorol of4 cpmpevad pbelgim L 1 -

pi per azi nyl ) be itrilea: - {14+ : ot :
[2-(2-ch|oropﬁg%§ﬂ?ﬁfg%§?gﬁﬁgﬁ16lgﬁ§$¥FTmﬁE?%¥€gggT?%?g?fm%g}bonyI} -1-

pi per azi nyl ) bahzomceutichlly, acgpiablk cpiniar andoae oi werk hypogpeghicagMisconpri si ng an
effective anount of a conpound of claim1, or a pharmaceutically

acceptable salt or ester thereof, in conbination with a i
69. The pharmaceutical composition of claim 68, wherein said hypoglycemic agent is selected

20 from the group consisting of insulin, biguanidines, sulfonylureas, insulin secretagogues, o-

glycosidase inhibitors, and B;-adrenoreceptor agonists.

70. A pharmaceutical composition comprising an effective amount of a compound of claim
45, or a pharmaceutically acceptable salt or ester thereof, in combination with a

25 pharmaceutically acceptable carrier and one or more hypoglycemic agents.

71. The pharmaceutical composition of claim 70, wherein said hypoglycemic agent is selected
from the group consisting of insulin, biguanidines, sulfonylureas, insulin secretagogues, o~
glycosidase inhibitors, and ps-adrenoreceptor agonists.

30
72. A pharmaceutical composition comprising an effective amount of a compound of claim

64, or a pharmaceutically acceptable salt or ester thereof, in combination with a
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5 pharmaceutically acceptable carrier. 66. A pharmaceutical conposition
conprising an effective anmount of a conpound of claim 45, or a

phar maceuwpaalokogpoaccept abl e salt or ester thereof, in conpcmaiSovsswith a
pharmaceutically acceptable carrier. 10 67. A pharnmaceutical conposition
conprising an effective anobunt of a conpound of claim 64, or a

phar maceut i calghyrnacexiptlhiceepibletcanmier @dtoes otthae byfoglycemicogdsisnat i on with a
pharmaceutically acceptable carrier. 15 68. A pharmaceutical conposition
conprising an effective anount of a conpound of claiml, or a

phar maceumi cal The pharmepdusitd]l eosmisition pf daitnd2, wheeeie sdid hypoghyosnut ageni isseledtadn a
phar maceuti cal cceptabl e..cars.i er. and o 0 1 epts.
Bo. The phar melcREFEae Sopuss o i p R el SRty R G R BRL S o
agert i s sel ecdlpsida® irfhitotorst dvd Peradregwrexepter appnisilg. of i nsul i n, bi guani di nes,
sul fonyl ureas, insulin secretagogues, a- glycosidase inhibitors, and
(33-adrenoreceptor agonists. 70. A pharmaceutical conposition conprising an
ef f ect i ve7danousphafacuiabimpositiof canlpaising ad &fective anquntofmmomneund af ¢lgim 1,
acceptable salt or ester. thereof,. in, conbi 0N W i har maceutical ly
accept abl e carc?‘riaé’ﬁia EPUG A GrecRighi S%y%c?%? Vg%%ﬁfgmﬁé\%{r)\l? %t.?on%t.hpaThe

phar maceut i cal phanmpesictliyoieceptablel cairier 0, onwviemerie agsis sdlettypiigh flseamdup agent i s

lected f t he. i sting.qf..i N ' di . _—
Sl ROyt ur cas. HGEChEE PRR LbbRR RS, hlaRLBU AR RR it derivatye

[ i 3- adr enor eceqitlagenathatiegitlates 3Per®dsiold phar maceuti cal conposition conpri sing
an effective anount of a conpound of claim 64, or a pharmaceutically
acceptable salt or ester thereof, in conmbination with a 215 WO 03/040107
PCT/ US02/ B0545A pphmncentienl tonymbikiyn eooxeising bh effective ansountofth compound ofiplpim

hypogl ycem ¢ agents.. 73. Th har eyt j L] im72,
wherein said h p8lbal I%Iénﬁcte:utlé;ggﬁ Cc?pga% gee#fég'tp%lc?r &?&gﬁnﬁi %?gl%%}agénp&%%%\si sting of

i nswd i n, bi guaphachsesicalidctepmpleaams and one ot more sgatssekgod frem thegroup

gl ycosi dase i nhi bitor %ﬂﬁ? 33- adr . . i ivati

phar maceut i cal co@%ﬁﬁlgsﬁ% i onegéfr%lru ?tg‘“ieﬁ%&%ﬁ"%g’% g{:lfl ?@gﬂg%ﬁ%tﬁ%é? ad:?t& %egr‘r,%évﬁhd of
claiml1, or aandhgenrtheewpulated hypertansiept abl e salt or ester thereof, in
conbination with a pharmaceutically acceptable carrier and one or nore
agents selected fromthe group 10 consisting of HMG CoA reductase

i nhi bi t or76.bi | & paaindcdoiiced corgpositiem tomifrising ian effiestive ahequinyefia cpmpoundred claigent t hat
reguyl at es hypegt ensj.on. . C ] Al b RRSPRRE 4 Si ng an

ef f gé:ti ve am)uél 0 I!’hgg%%:rzr%gﬁ@d& g‘?prt%%asﬁ%gé %%k th%%ﬁg p‘%?ar mac1 eu??%: ally

accept abl e sal phagnacesicelly dchentablsf carrienamslomp oniaptie@geni selectad frompliesgrorceut i cal |y

acceptable caryier.. Hgg@ q%ﬁﬁ edinbt B Wi ¥Rivative,
consi sting of h@%&lﬂ%%gre ugtgééé(;&a?tﬁﬁ I t%)?’,bﬂg%ﬁggag}nga%%di n(g:g z;gentvfj1 nﬁ bric
aci d derivati vayd agentthatigewistes Inmertansignl at es hypertension. 76. A
pharmaceutical conposition conprising an effective anmount of a conpound of
claim 20 64, or a pharmaceutically acceptable salt or ester thereof, in
con®i nat i Bh wi Atphermagshiticaraerenssition Fdnyprisine ap elitstize anewf efa mgowref glithbr e
agents sel ect eg, Jgﬂhgﬂarc%{ﬁic%fygagl&gtagfgggﬁ §ldsidbingibof MeofBRkdaASE 1 nhi bi tor,

bil e acid binding agen aci erivative,
pharmaceutically acceptable carrier and one or more agents selected from the group

consisting of agents that modulate thermogenesis, lipolysis, gut motility, fat absorption,
and satiety.
30
78. A pharmaceutical composition comprising an effective amount of a compound of claim
45, or a pharmaceutically acceptable salt or ester thereof, in combination with a
. pharmaceutically acceptable carrier and one or more agents selected from the group
consisting of agents that modulate thermogenesis, lipolysis, gut motility, fat absorption,
35 and satiety.

79. A pharmaceutical composition comprising an effective amount of a compound of claim
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and agent that regul ates hypertension. 25 77. A pharnmaceutical conposition

conprising an effective amount of a conpound of claiml1, or a

phar maceuwpaalokogpoaccept abl e salt or ester thereof, in conpcmaiSovsswith a

pharmaceutically acceptable carrier and one or nore agents selected from

the group consisting of agents that nodul ate thernogenesis, |ipolysis, gut

motility, fat Gbsarphbineneuticalydceatabletylt or3te7Beredl; pramirmetéuntwithed conposi tion

conpri sing an ffectlv anou of .a CaTROUN

phar maceut i calP5RERES 15’5‘110 Ceep{égllecan&Fraélsteerort Oerfgfg egl J[S%I%eﬁ?r%nllﬁl% oh with a

phar maceut i caldoysisting eﬁt@hﬂs thatapdulae themohgenesisdipolysis czubgetility, fg@bmtm, from

the group consisti of agents that nodul ate thernogenesis, lipolysis, gut

notility, fat &S%‘lﬁﬁgi on, 35 and satiety. 79. A pharmaceutical composition

con@i sing an effecti ve armunt of a corrpound of claim 216 WO 03/040107

PCT/ US02/ 30545, 64 har mace o reof

in combi nXti orf>&EHPS on § e&hf ecéi"’ry aa(t%lg%pat Ogllpgun?é)r%%aMP 552{1{3& eEtQF

agent s sel ect atleréafomcoBingtionuyith aa doegticstrieng of agents that nodul ate

t hernogenesis, lipolysis, gut notility, fat absorption, and satiety. 5 80.

A conmposition conprising an effective anmount of a conpound of claiml1, or a

sal t or ester Atdmyosiviby ccbnmrfsmgiah afftdtionaméunhofzacompenttd of alain €%, or 84alt of\
rTPole on con& SI ng f te(g:t‘?!%e ano camerf a conmpound of claim45, or a

10 esPHFhp gxocro ntailc}l LT With an inert carrier. 82. A

corrp05|t| on conpri si ng an effective anobunt of a conpound of claim 64, or a

salt or ster,there n onbl n i nert A

net hod ofgezt rea‘%‘c?‘lﬁpoﬁg@g °?’§%Pré§H1§ ggscltl%’ ?/al}loeqng?faacf P& g?%{n!égl oF &§a1tn0%

step of adm néset thetent)in cmbinatdn witlt an inern@edert her eof a phar nmaceut i cal I y

effective anmount of a conpound of claim1l1. 84. The nethod of claim 83,

wherein said obesity-related di sorders include dyslipidema, 20

hypesx t ri g8y cerA dethod of thepfieg dtesisi ad obaitgdoddtebdisdBymslcompeisixg thetstepobscl erot i ¢

di sease, cardiovascul ar di.se S e rebr er al

vessel di sease R %? BitenyA Infeedﬁgeﬁ%og a%}é%%%%ruaca#gng?&%g 8%& l(?)fr)e?natl ities,

infertility, paimpowsitdfclaovaries, osteoarthritis, and sleep apnea. 25 85. A

met hod of treating obesity and obesi ty-rel ated di sor der s conprising the

step of admnistering to a patient in need thereof a pharnaceutically

ef f ect i veSdanouhite nm&fthqal of claimpSﬁJ mdterein seid abesits-BelatBbdisoFtes hnelnlﬂmysmid@hia,i m 85,

wherein sai d obhesi t ate C I

hypéérat rigl yce(r)tl1 & ce]i"ll emélarlt ésrié%{ll g]‘sibéb& gh%&égragh%%q Se%%scl erotic

di sease, car daauizmmlaadls@hss eas‘@pvaseﬂ@ldrseaﬁmupmal dcssddssease p&é@lpqmelr al

vessel disease hol est er r QlfiBki ties,

infertility, p%alugtogest(:%%ce&\%rn th% Ab%él?%gg?sf% ]ﬁg po%g%tcgy%igsb%g%nea {1%5 87. A

met hod of treadndslgepiwsd.ty and obesity-rel ated di sorders conprising the

step of

25 85. A method of treating obesity and obesity-related disorders comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a

compound of claim 45.

8e. The method of claim 85, wherein said obesity-related disorders include dyslipidemia,
30 hypertriglyceridemia, hypertension, diabetes, Syndrome X, atherosclerotic disease,
cardiovascular disease, cerebrovascular disease, peripheral vessel disease, cholesterol
gallstones, cancer, menstrual abnormalities, infertility, polycystic ovaries, osteoarthritis,

and sleep apnea.

35 87. A method of treating obesity and obesity-related disorders comprising the step of

administering to a patient in need thereof a pharmaceutically effective amount of a
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adm nistering to a patient in need thereof a pharnmaceutically effective
anount of a 217 WD 03/040107 PCT/ US02/ 30545 conpound of claim64. 88. The
met hod ofwoloaiom187, wherein said obesity-rel ated di sorder CISORBBS45
dyslipidem a, hypertriglyceridem a, hypertension, diabetes, Syndrone X
atherosclerotic disease, 5 cardiovascul ar di sease, cerebrovascul ar di sease,
peri pheral veswapowidpsgan64hol esterol gal | stones, cancer, menstrual
abnormalities, infertility, polycystic ovaries, osteoarthritis, and sleep
apnea. 89. A nethod of regul ating appetite and food intake conprising the
step of ai¥ni niBreardthng of elain 87 Whergini seidtobesifymeletgd dipudepicldedushiideraiat i cal |y
effective anoufpedfyfoGRMEYIkRhsiGl dabid slront NERAAGLHE GaUlaling
appetite and f it ake conmprising the step of admnistering to a patient
in need t her ecfardiovesratandisenss. icerehrpyasefidraliseqso.coeaphsia vesstl digeaseipBolgsielolf cl ai m
5. 1591 A JRLBRd Aled SULAL] HoARRALY b ARG JoBRfL RIAHKS SeRALAL NG the
step of admnisStering to a patient 1n need thereof a pharmaceutically

ef fective anousmd sleép 2pnednpound of claim64. 92. A nethod of treating
bulima conprising the step of admnistering to a patient in need thereof
a pharmaceutically effective amount of a conpound of claim1. 20 93. A

nmet hod of8% r eat imethoB of Tesilatingrnprtitesdnd doad-etaks eoppesing thastiep of ayminigening tg 2
patyent In ne tierk%rrﬂee?ﬁféhg?eg???ﬂa%&%ﬁﬁdaﬁ?&ﬂf&ti% doffbd #8 ¢ BP&U%H oPElaith E]?”pound

of claim45. reating bulima conprising the step o

adm nistering to a patient in need 25 thereof a pharmaceutically effective
anount of co I . . . ; i Lt t8Rd
obesity- r9e “at e%?%g v gifeegglld%iog%&fhg %g _f?dr?eﬂ%{{%&%gg Eméagﬁlg{ﬁ%) gtgaecgigﬁab_t%g a
patient in neeptictiénr eesfl therqofiaphrapecgtictly pijecErs aeauntef agappeindef claim onpound
of claim1 in conbination with one or nore hypoglycem c agents. 30 96. A
met hod of treating obesity and obesity-rel ated disorders conprising the
steps of Hdmi nhstedod efregelatingsaptisnandifpodinieke qomprisiag thy sisp af AEEREETREP Py

ef fective amoup:. of Bﬁgng - ai iSRRI M b8 undok Rlai@\éy. or nor e
hypogl ycem c g%%ﬁ@§?3§%%%%9@§ net%?g&%yy%ééigfng obesitygand
obesity-rel ated disorders conprising the step of admnistering to a
patient ig nee i s f Jr@Ghinkria R Patibtt ifnee@ 18 WO
03/040107@%CTf%§%§%g%g%%ﬁmggaﬁgg%%%%fﬁ%f%¥ﬁ?g%%in conbination wth one or
nor e hypogl ycethfeofagbamaceugallysiisetivsamoptt of p eeppnaygd efsdadntly and
obesgjty-rel ated disorders conprising the step of admnistering to a
patient in need thereof a pharnmaceutically effectjve anbunt of a 5 conpound
of clai m®B-in damtiodaf irensingpylimia pemprisingdhestepyd admInsHEPS IFRAMISH & ¥edest i on
and/ or et abol j5hf ABarntdBut RIS aSlodtBr §Bomp¥agd 6f dimaisd agent s t hat
nodul at e di gestion and/or netabolism include agents that nodul ate

t hernogenesis, lipolysis, gut notility, fat absorption, and 10 satiety.
100. The gpt hog yRfnoalonirBaiRQ buie Esthpishithh AGRIThEm ek inFRtibatitR ithegest i on

and/ or metabolism include 03-adrenoreceptar agentg. )
25 thereof a pharmaceutically effective amount of a compound of claim 64.

95. A method of treating obesity and obesity-related disorders comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a

compound of claim 1 in combination with one or more hypoglycemic agents.

30
96. A method of treating obesity and obesity-related disorders comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a
compound of claim 45 in combination with one or more hypoglycemic agents.
35 97. A method of treating obesity and obesity-related disorders comprising the step of

administering to a patient in need thereof a pharmaceutically effective amount of a
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15 101. A nmethod of treating obesity and obesity-rel ated di sorders
conprising the step of admnistering to a patient in need thereof a

phar maceuwDaalohopoef f ecti ve anount of a conpound of cl ai mp¢F/tisa2/aw@abHi nati on
with one or nore agents that nodul ate digestion and/or netabolism 20 102.
The nethod of claim 101, wherein said agents that nodul ate di gestion and/or
met abol i sm i nohpdedad elatos 64 inapmhipatidnatith dnk er morgdwieeglysemiciagetysi s, gut
notility, fat absorption, and satiety. 103. The nethod of claim 102,
wherein said agents that nodul ate digestion and/or netabolism 25 include

( 33- adr erf8r ec efptethodgfindating di@dity ahd wbeskipaelaed disaeders epgpoibiag iheyten Al
obesity-rel ated di.sorders risi . ], [l | 0 a
patient in neeagmf‘tﬁsg?nen&% %1p%%g?%géedﬁ??r%%%Ip%rgl??eg%%aiuggf%%ﬁErllrtﬁwg gfaZLI conpound
of o ai m 64 i rcomputoidrdiciainm 1 wi ¢ombomtorowithoresr sxpeerrgsnts that mervdhtd digastielt gest i on
30 and/or netab isn%abcilhos%' The met hod of claim 104, wherein said agents
that nodul ate B ﬁélsn’[el on and/ or netabolism include agents that nodul ate

t hernogenesis, lipolysis, gut notility, fat absorption, and satiety. 35

106. The peth of .cl.ai-m 10 erej ' t hat.. gestion
and/ or metabol 1AL f\cl@nbgz}’dv\g‘h g7 P%B%?%%&%? @%\%C{;%ggﬁo%aawh%

( 33- adr enor eceiptlode agenthst mddikte Bemmpiérests, dipolysie ani mefilith & iabsprpging, and

obe?d ty-rel at edtid[i sorders conprising the step of admnistering to a
patient in need thereof a pharnaceutically effective anount of a 5 conpound
of claim1l1 in conbination with one or nore agents selected fromthe group
consi sti ng,.of HVG rreductase 1 nhj hi i i i ndl .nf 1 bric
acid deri 8)8“ vﬁfe m‘%%’@ Ogﬁféjlh bgﬁaﬁe}eihg%@] ag%{éssth%ynlbog}l%%n(g%egﬂ#@%g% ﬁ%@lﬁ%{s Iﬁod of
treati ng obesi ingludefti-adiveseteptor egeatsed di sorders conprising the step of 10
adm nistering to a patient in need thereof a pharnmaceutically effective
anmount of a conpound of claim45 in conbination with one or nore agents
sel ext ed f0lom Ahetlgrofippeatiog nissity amigbedity HMBeCditordersicampaisiag thetsiepiof or , bi l e
aci d binding agent... fibri ' j i ates
hypert ensi on. 11116@1? PEAC r@r%f1 %gl:[jﬁil@? g({ {Péérg(%fl aﬁ% 0 agésﬁﬁtc éggg%dfgg géllolgnﬁ gjlr:jée | at ed

di sorders conpednpionyl dflviis 46 p @hbination witlsensror mgretagends {hattpedutaty digasidey

t her eof a phar tical ef fective amount of a conpound of claim®64 in
combi nati on V\A%@%gﬁlé:{ag?hsrrwbre agents selected fromthe group consisting of
HMG CoA reductase inhibitor, bile acid binding agent, fibric acid

der bg( at| V@% apg, ﬁ%ﬁdhtoftcﬂﬁﬁ 16@%&%&%&&%&% &@ 'ﬁﬁJgeﬂate,ngthtﬂqLQnd/& ABERAGnOf
treating S di'sorders conprising the step of admnistering to a patient in
need t her eof ainplude sgaute thai wedulate Gffumeeresis, lipalysintevbpotlity dahsbipationsand| ai m 1.
111. A nethod gf. treating cognition and menory di sorders conprising the
step of 25 admnistering to a patient in need thereof a pharmaceutically
effective amount of a conpound of claiml. 112. A nmethod of treating

substance;ar beflayiplAlr REH 163, WABref QIR kS Wat nRuBltRetion and/or metabolism

25 include B;-adrenoreceptor agents.

o

104. A method of treating obesity and obesity-related disorders comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a
compound of claim 64 in combination with one or more agents that modulate digestion

30 and/or metabolism.

105.  The method of claim 104, wherein said agents that modulate digestion and/or metabolism
include agents that modulate thermogenesis, lipolysis, gut motility, fat absorption, and
satiety.

35

106.  The method of claim 105, wherein said agents that modulate digestion and/or metabolism
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adm nistering to a patient in need thereof a pharnmaceutically effective
anmount of a 30 conpound of claim1l. 113. A nethod of treating CNS

di sor der swoanjpu#iisi ng the step of administering to a pati emCTiUs02/805¢d

t hereof a pharmaceutically effective amount of a compound of claim45. 35
114. A nethod of treating cognition and nmenory disorders conprising the
step of admi ArcdydePi-pdfenoiecaPtASEERt i n need thereof a pharnmaceutically
effective amount of a 220 WD 03/040107 PCT/ US02/ 30545 conpound of claim
45. 115. A nethod of treating substance or behavioral addiction conprising
the step 187 dumethedeldrepiing qbesity apd phesintrelapdfisorlersrappdsngthp sk Haceut i cal | y
ef fecti Ve am0yfhisffefly (o SRR Wer ot At Roeudchly ool Bt T €at | g
CNS di sorders conprising the step of adnministering to a patient in need

t hefeof a pharcpameantcfelpiny! sfopabrupticn vHhHwAPr BereasRbRstsoiNd Tom the HPW 64. 10
117. A met hod .gfdiheaf e COORELAR iiitorBIA Bhans SRAS AGRRID &fivdivkhe
step of admnistering to a patient in néed thereof a phar maceutical I'y

ef fecti ve anp@pd agspt that regyipiRsipRPr6Rsien ai m 64. 118. A nethod of treating
substance or behavioral addiction conprising the step of 15 adm nistering
to a patient in need thereof a pharmaceutically effective anount of a
conmpound 188. cl4amathediof tgeating obesity and obesity-related disorders comprising the step of

10 administering to a patient in need thereof a pharmaceutically effective amount of a
compound of claim 45 in combination with one or more agents selected from the group
consisting of HMG CoA reductase inhibitor, bile acid binding agent, fibric acid derivative,
and agent that regulates hypertension.

15 109. A method of treating obesity and obesity-related disorders comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a
compound of claim 64 in combination with one or more agents selected from the group
consisting of HMG CoA reductase inhibitor, bile acid binding agent, fibric acid derivative,
and agent that regulates hypertension.

20
110. A method of treating CNS disorders comprising the step of administering to a patient in
need thereof a pharmaceutically effective amount of a compound of claim 1.
111. A method of treating cognition and memory disorders comprising the step of
25 administering to a patient in need thereof a pharmaceutically effective amount of a
compound of claim 1.
112. A method of treating substance or behavioral addiction comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a
30 compound of claim 1.
113. A method of treating CNS disorders comprising the step of administering to a patient in
need thereof a pharmaceutically effective amount of a compound of claim 45.
35 114. A method of treating cognition and memory disorders comprising the step of

administering to a patient in need thereof a pharmaceutically effective amount of a

220



10

15

WO 03/040107 PCT/US02/30545

115.

116.

117.

118.

compound of claim 45.

A method of treating substance or behavioral addiction comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a

compound of claim 45.

A method of treating CNS disorders comprising the step of administering to a patient in

need thereof a pharmaceutically effective amount of a compound of claim 64.

A method of treating cognition and memory disorders comprising the step of
administering to a patient in need thereof a pharmaceutically effective amount of a

compound of claim 64.
A method of treating substance or behavioral addiction comprising the step of

administering to a patient in need thereof a pharmaceutically effective amount of a

compound of claim 64,
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