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The CB2 receﬁtor is also expressed on other inmmune
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THEPes of garyabingishreeenters élaveebﬂed@imr@dxqﬁat (lcaridbtiswds, disal., Nature,

o8, A4S 4R B Vil 541 A 98 205, e
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CB-1 small nol ecule -
al., Eur J Biochem, 232, 54- 61 (1995)). Agonist activation of cannabinoid receptors

results in inhibition of cAMP accumulation, stimulation of MAP kinase activity, and
closure of calcium channels.

There exists substantial evidence that cannabinoids regulate appetitive
behavior. Stimulation of CB-1 activity by anandamide or Delta-9 THC results in
increased food intake and weight gain in multiple species including humans (Williams
and Kirkham, Psychopharm., 143, 315-317 (1999)). Genetic knock-out of CB-1 result
in mice that were hypophagic and lean relative to wild-type litter mates (DiMarzo, et

al., Nature, 410, 822-825 (2001)). Published studies with CB-1 small molecule
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ant agoni sts have denonstrated decreased food intake

and body weight in rats (Trillou, et. al., Am J.

Physiol. Regul. Integr. Conp. Physiol., R345-R353,

(2003)). Chronic admnistration of the CB-1
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one conpound according to Formula 20 Land optionally
orfinake relative taddi® dallaceher apeuti ¢ agents and met hods
of treatnent using the conpounds according to Fornula
| both alone and in conbination with one or nore

addi ti onal tDETAPEED DESCRIPTIONOFCPHRINVISNTEOR t he
general_Formula | R3I NN R O N." NRRn R4 m RS
The present application describes compounds according to Formula I,
pharmaceutical compositions comprising at least one compound according to Formula
I-and optionally one or more additional therapeutic agents and methods of treatment
using the compounds according to Formula I both alone and in combination with one

or more additional therapeutic agents. The compounds have the general Formula I

N—N

including all prodrugs, pharmaceutically acceptable salts and stereoisomers, R, R?,

3 pd ps . .
R’, R%, R’, m and n are described herein:
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including all prodrugs, pharmaceutically acceptable
salts and stereoisoners, Rl, R2, 25 R3, R4, R5, m and
n are described herein: -2 DEFINITIONS The foll ow ng
definitions apply to the ternms as used throughout this
specification, unless otherwise limted in specific
instances. 5 As used herein, the term"al kyl" denotes
branched or unbranched hy@®RRINITDONSchai ns cont ai ni ng
1to 20.c ﬁons, referabl 1 to 12 carbons, and nore
pr ef er a%‘?ey‘r owing dsfiayons ﬁgply i therigrmsse vasd biFesighoutshish

aSgtDyfIEEJBQn ﬁ%@dther%s%q 1'te 1ﬁ(§géc(?{?é/ Instaﬁyésyl sec-
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2 ,4-trinmethy] pentyl and the like. Further, alKkyl
Al confaining | P?e%o ??é‘mSnPref?a%blnd) topt Fyhens, ymb@ore preferably 1

S%Q%tc' P%ﬁlgqn% Malaé/l@a'ul z§Q<l:h ethg/? e 8&’2%%% 1SS(?jﬂ'§p}qrbutyl sec-

nor e UnCtI o groups commh

Cl’tmt)ﬂSI,so-$>ut}'ﬂ1, tas-bub/w,tpeﬂqdl Hekyili, Iseﬁeiyﬂ) Hepo, thmdlﬁ\}'lpentyl octyl,
hal o to or_thio, cyano, alKkylt

cy?eiiZ 63{1!25%11;/19?@{%%%19%‘: Fugthgr,, allwég@ruaaray |deﬁn¢,dalre@mymay
c Q{p:ﬁgh'hgyﬂe’ suB?tftPE(yi %Waﬂ? ’avaﬁ rﬁ'i)i%o&%dn n% Oneac!rlgorg functional
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h gdreupsabyintotly at@dfhé@to sum(:ﬂlﬁﬂgﬁ& as; m(n@) Rﬁmted ¢ R¥ttoxyl, halo,
15 -OSC3H, and the like to forn1a|ky ?roups such as

trha%an%yll SRIEAR)® Or @nwuamymwyp, cyglo ﬂ@w@qysbwaryl heteroaryl,

c a and .t he
PSRV E BB o B BRI Do FRERD Byt S emipdory
heﬁ‘)ﬁbﬂy yylalkgloky, Hét’er@éﬁyloﬁy’ﬂraim@(ﬁ @mobteksw’r QUE(OREEIGPO;H,
to straight or branched chai ns of to 20 carbons,

profeslhand the ike & osz@@rakHaﬁgrOU@ﬁauqhﬁSérlﬁu@pewmyw lydrexybexyl, 2-
¢ RERRSb s NG R ook D P SadBT al Pt e O ™!

2 b ut e WYilless4thep@ize editated thewie nadkenyi"' zﬁQiS@dD Mérem by itself or as
3- hexenyl ., 2-heptenyl, 3-heptenyl, 4-heptenyl, 3-
o PRy pnotherrg;ﬁ@hsqfers 0 sjeaight 9r bragc}@gql(j:@g@ﬁ pf2to 20 carbons,

PR s o B OUSRG DER i SBp VI HS o

Olbuisle dohds inehSHeaial EhHigGutinas ARYI, 2pabpeabl 8- B’i@ern?PQ butenyl, 4-
atomwith one or nore functional gr oups commonl

atPeriendd3pentesyls2rbexenih Briwxeryd chrhepsenytb 3-hepsenyll, 4°rh¢m<dlyl 3-

t hal o XYy al k

s By OB ot “hmterdm Ao s 2elpppatienyl, and
CYlid e FefiRe] dkényl @Hﬁ@@%'d@ﬂhé&ere@' Ry @;mdi‘n@lly be substltuted on
arylcarbonylan1no nitro, cyano, thiol, alkylthi

aﬁay arailahlg Cbeoméorawshl onesou ipxré funetional getupe QOmh@nlM attached to
Sp &S%xa%p ?et{cﬁnélf,]ﬁ)ué Potalgtglttgdj to hapoe h%l%glmyl alkyY aYkoxy, efclk ? aryl,

arylalkyl, cycloalkyl, amino, hydroxyl, heteroaryl, cycloheteroalkyl, alkanoylamino,
alkylamido, arylcarbonylamino, nitro, cyano, thiol, alkylthio and/or any of the alkyl
substituents set out herein.

Unless otherwise indicated, the term "alkynyl" as used herein by itself or as
part of another group refers to straight or branched chains of 2 to 20 carbons,
preferably 2 to 12 carbons and more preferably 2 to 8 carbons with one or more triple

bonds in the normal chain, such as 2-propynyl, 3-butynyl, 2-butynyl, 4-pentynyl, 3-
-3-
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branched chains of 2 to 20 carbons, preferably 2 to
12 carbons and nore preferably 2 to 8 carbons with one
or nore triple bonds in the normal chain, such as
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aIHétélro@yleiép%rﬁﬁlksiﬁhéteﬁﬁrﬁawealm\ﬁn% alkﬁx&ﬁé}ﬂin‘é}’bxo acyl,

substltuent wherei n sai'd cycl oal kyl ™"
arylgarbonylasuipe, mnylootptrpmyahd) yhﬂoéagu@satlkyldn@m@sr any of the alkyl
def'n§d bove. Unl ess otherw se indicated, the term
P@?‘ Q%‘enployed herein al one or as part

The term "cycloalkylalkyl" as used herein alone or as part of another group

refers to alkyl groups as defined above having a cycloalkyl substituent, wherein said

"cycloalkyl" and/or “alkyl” groups may optionally be substituted as defined above.
Unless otherwise indicated, the term "aryl" as employed herein alone or as part

of another group refers to monocyclic and bicyclic aromatic groups containing 6 to 10

carbons in the ring portion (such as phenyl or naphthyl including 1-naphthyl and 2-
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of another group refers to nonocyclic and bicyclic
aromati c groups containing 6 to 10 carbons in the
ring portion (such as phenyl or naphthyl including

1- naphthyl and 2 -4 naphthyl) and rmay optionally

i ddi tii ' £. . 1
IS0 1 SRR HOAL NPl HISIBAR S B oo
0 cafbocy€dic ringSor 4 hdterbeyclic Binlg) for example , 0 o (x- SIB O
NOOOON S0;0 ~N ONNGOFurther, "aryl", as

define , Jmay opti ly be supstiguted wit ne
or nor ctio . rouagé/s h as |d>_alk Al D
hal oal ky|_, 0X gt oal koxy.sZal ke Al kynW- N\~ -

cycl oal kyt; cyéloa yl al kyl , heterocycl yl,

het er gcyg oalkyls aryl, heteroaryl, 10 agyl al kyl,
arylgxl a_1IOX{a| yTl_argLQT Xy _al YR onyl | N
aryl cg I, a nyl ar bonyy Lz, Z ,

arylthio, arylsulfinyl, arylazo, heteroarylal kyl,

hejpetgary] al kefylrx hete et er oaLy =

he erJ!EE oxiiwﬁﬁézﬁxyl, nilro:—eya:ﬂilaﬁingr—- ﬁf[ftl::j__
substi D¥f ed ankfio~Fnher ei am ng“ el vdes 1 X )
substituents (wakch.are al kys, aryl or_any of the

ot her aryl co ounps ntioneg Fh%Lh defyf nRti ons),

t hi ol , aIkyIth'o1LI t hi eroar yJthi-b,

aryl t hi oal kylg” al koxyarylghi®, al kyl Zarhonyl ,

aryl carbonyl, al kyl am nocarbonyl, aryl am nocar bonyl,

al koxy darthenyhryl’aas defasedhereyt, mayad ptiphaldyr teosupbtivayed with one or
anélc r bonyl oxy, alk Ic%rbon I am

ar

PIE PRSPPI URs, Suchas aloy flkl haloalkyh alkpry.rhgloalieyy, alkenyl,

ar f ' S Ry n

a1 ISAE R LA BB A oy,
Urdrdskkyltihydexni, siyldxydikeh tadalkdxtye alkexyoarvely k anddaybonyhairylalkenyl,
used herein al one or [ of anot her ﬂhﬁﬁp refers

{ Gnecarbanylarylo anvishiocary skl 28/1990n BeteRoraRR Ik heerearyalkenyl,

2’heteroarylheteroaryl, heteroaryloxy, hydroxyl, nitro, cyano, amino, substituted amino

wherein the amino includes 1 or 2 substituents (which are alkyl, aryl or any of the
other aryl compounds mentioned in the definitions), thiol, alkylthio, arylthio,
heteroarylthio, arylthioalkyl, alkoxyarylthio, alkylcarbonyl, arylcarbonyl,
alkylaminocarbonyl, arylaminocarbonyl, alkoxycarbonyl, aminocarbonyl,
alkylcarbonyloxy, arylcarbonyloxy, alkylcarbonylamino, arylcarbonylamino,
arylsulfinyl, arylsulfinylalkyl, arylsulfonylamino or arylsulfonaminocarbonyl and/or
any of the alkyl substituents set out herein.

Unless otherwise indicated, the term "heteroaryl" as used herein alone or as
part of another group refers to a 5- or 6- membered aromatic ring which includes 1, 2,
3 or 4 hetero atoms such as nitrogen, oxygen or sulfur. Such rings may be fused to an
aryl, cycloalkyl, heteroaryl or heterocyclyl and include possible N-oxides as described
in Katritzky, A. R. and Rees, C. W., eds. Comprehensive Heterocyclic Chemistry: The
Structure, Reactions, Synthesis and Uses of Heterocyclic Compounds 1984, Pergamon

Press, New York, NY; and Katritzky, A. R., Rees, C. W., Scriven, E. F., eds.
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3 or 4 hetero atons such as nitrogen, oxygen or

sul fur. Such rings may be fused to an aryl,
cycl oal kyl, heteroaryl or heterocyclyl and include
possi bl e N-oxides as described in Katritzky, A R.
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"substituted aryl" anﬁles of het®roar YT "gr op=N
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substituent, wherein“s4id - 1x-Hetero | ,and/ or al kyl
groups may optlonally be substltuted as deflned above.

The te A8t er o 0 " cIe" Eteroc N_
or "he &l i, c ﬂ' her pres aﬁ
unsubst i uted or bstii ute st bl e 4 V menbered S

nonocyclic riRg systenrmhlch may_be saturated or

unsat ur at ed, i ch '}s\o Fgt's hf b , with
one to four at,o Ccte i teQ n/foxygen
or sul fur, 20 and mhereln t he hltrogen dnd su
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GOIRAM AN RN
" . s So”

and the like.

The term "heteroarylalkyl" as used herein alone or as part of another group
refers to alkyl groups as defined above having a heteroaryl substituent, wherein said
heteroaryl and/or alkyl groups may optionally be substituted as defined above.

The term “heterocyclo”, “heterocycle”, “heterocyclyl” or “heterocyclic ring”,
as used herein, represents an unsubstituted or substituted stable 4 to 7-membered
monocyclic ring system which may be saturated or unsaturated, and which consists of
carbon atoms, with one to four heteroatoms selected from nitrogen, oxygen or sulfur,
and wherein the nitrogen and sulfur heteroatoms may optionally be oxidized, and the
nitrogen heteroatom may optionally be quaternized. The heterocyclic ring may be
attached at any heteroatom or carbon atom which results in the creation of a stable
structure. Examples of such heterocyclic groups include, but is not limited to,

piperidinyl, piperazinyl, oxopiperazinyl, oxopiperidinyl, oxopyrrolidinyl, oxoazepinyl,

-6-
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nitrogen heteroatom may optionally be quaternized. The
heterocyclic ring nmay be attached at any heteroatom
or carbon atom which results in the creation of a
stable structure. Exanples of such heterocyclic
g{%gprﬁgf ﬁ&%‘l‘} %HHﬁdlh 1 ny )Jl tg}fgg’ B%r?ilz%n'lg??r%%lgdnq% tmidazolyl,
omnp&dmhhyldinmxdhzolﬂmmﬂw byrlazﬁyﬁp?@linlﬁyhyl, Py idaginyl, oxazolyl,
lidinyl, f [, thien razo ,
py(;xglg%l:lqlé:? %ypoxq%%ggé/%p%qlldm)ilﬂmg@%g]lw{y%iazolvl thiazolidinyl,
[ r
%&gﬁ%lk tm&lhaz&%l {eg%hydr&ég A lI}Xian}o?gl{olﬁgpltlﬂorpqpholmy]

Xaz

i S@XfaxﬂbJ tﬂlalﬂ)tikphdmlyphﬂfoln&ydx,adiabd)l@ZQicb’dthertHéteaé@kleg dB3¢kibed in
|soth|azolyl thladlazolyl t et rahydropyranyl,
RErkynd] Regpd Rqeﬁﬂ%ﬁ{{r,ﬁﬁm¢wreée@u’ﬂf qraeyclic Chemistry: The

tﬁ%%r@ h@éch%Jé Sgwt%eo ampﬁ%glt ?%P ocyc e(tnprgzl%gs F&gég Pergamon

eterocycle

C Pri¥s, Nedsy orlONT eRERairitgkytiat R, qraéglc wdseméi EYF., The
Structure, Reactions, Synthesis and Uses of

HeEerehensive Hesrpersi §fwsf4ry Ihet Baview of Predgierarneay 982-1995

e 1986, o Stalgkink ey oy SR Rtvrineetsrdfr, 11

A Revi eFieatrmi h&t&b&)@l@ﬂkm@aﬁ-&%ahé&%aléﬁe dORGarttIr aRYthEf group
Science, Inc., Tarrytown, NY; and references therein.
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optlonally be substituted as ‘defi ned above. The terns
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d thyl methyl . 1€, Th..ter .l koxy",
oyl o e, SRR by oo Y
hﬁ&t@fo@gnaakﬂbkw @,kmpl@&d%@wlmeﬂe Bleiseﬁaﬁ @aﬂsﬁae%roaﬁ includes an
part of anot her group i ncl udes an or aryl group

agligépr arybigrabpae ¢ﬁn¢|d@uov¢1hrdwghhxanglomygzeygeatamm The
term hal, as _us g}here al one or_ as
bart ofttedgrndeRisennt Beisf g SEthertin Glann & Sppashhabother group
f | &iRFsl tBRhloARE, Hr@l@irféeﬂu&‘lﬁeham RARewith m&ﬁfn@ EcH¥rine or fluorine
fluorine being preferred. 25 The term "cyano, " as
ué@d@h@ﬂbnni refers to a -CN group. The term

" et hylﬁn ?érm '%‘;’/arlfos egs lI;]S% %erem re er%rtg at 8N grot%)H2 group.

The term "methylene," as used herein, refers to a ~CH»- group.

The term "nitro," as used herein, refers to a -NO, group.

The compounds of formula I can be present as salts, which are also within the
scope of this invention. Pharmaceutically acceptable (i.e., non-toxic, physiologically
acceptable) salts are preferred. If the compounds of formula I have, for example, at
least one basic center, they can form acid addition salts. These are formed, for

example, with strong inorganic acids, such as mineral acids, for example sulfuric acid,
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The term"nitro," as used herein, refers to a -NO2
group. The conpounds of formula | can be present as
salts, which are also within the scope of this

i nvention. Pharmaceutically acceptable (i.e.,

- L. [ eall: t.abl e). I re
L eBSPL aRp e S RTREL Y, BRSNS 0 Sy &
exdkqleearbartyliclaeris of One 4 kadbos atsi, ﬁfr,exbﬂﬁ?bé acatic A, Which are
acid addition salts. These are forned, for exanple,
wi NSURSHWRE OF FHopIiARde fos exarBplestichrlegeniis whloseaceids epid, such as
f ' e T [ id.or. a ..
BB B St i, IAOSEHBEIS g0 Sl i

asmalaick unesiz! plakialid & taephithalgd adid,tsacHlasciidaiycadberHic defds, for
exanpl e acetic acid, which are unsubstituted or ) )
s LR¥emple aseerbic glycelica hastie, mphc, Fratasigon circ agif.glughgsamino acids,

gg(if(ﬂ"se’xg#ﬁgl} agé%rtr%% ﬁlé gfgf{agfl? (2:1’91{1 r?g :il)ﬁs%euc{r%tr elgi&gi‘ '%?, gngz)(()}/cl eiccl:d, or with

oni c, |

Nedrgartic sdlfomd dcids, pthhBl(CE-CQY alkArer RAIfiMon e ARedsdvhishigre
as hydroxycarboxylic acids, for exanple ascorbic,

gl ypsebstiguted arsubgiituted) fog example &y ihalogen, b exampéeindthyk we jr-
i i.ds,. | e. tj |.ut ani.c .
AR50 Se, CEPERRAAID SiP BRI AU Ph B fpe pavine

origagyired sdal ddaiiohaRe pdsent Baid cétFer( Che EdhpaunkY bf ffrmula I having at
aryl sul fonic acids which are unsubstituted or

s Upast praacadigroup (fos guample AQOHArangdsy formrsakéxwith beses. Suitable

| - 10 .t ol - I faonic acid rrespondi.n
TR With el o SRR it B Fusf el R P Saline carcn
dendtaledlts, 3br @Ashpld Qaalrh YpodsS®BNSr RASIeSiufBAME or sdiREwith
conmpounds of fornmula | having at |east one acid group

( faprmeida apireorg@mrpmire sedhsas tharpholéw, théomprpholizs piperidine,
Suitable salts with. pases,are,. f exanpl e, net .
SR P0h 4oL i RRBE ApS P R FABPRE Fon! ekGrugy. diehyt
s aliisspropy trﬁﬂ'@'lm}iﬁutzp&i difethP RhRpFlatiim e or FRAMBSHiWPtrihydroxy
salts, or salts with 15 amonia or an organic amine,”

s deweraikylamingofor axamplrimnner girmitiiethanqbarpise @omesponding internal
pyr+olidin a n di, ar,.tri-lower alkylamne, for.
Cosafiine? B Po PR Romtid, Pats e fins gl i pmaciica uses
t ihueiviich.cah bt Bkipldye® folléHRiphy, Iforthe PYlA1Eh B8 puficaioNd7 Free

di or trihydroxy |ower alkylam ne, for exanple nono,

dicompoundsef iemullahomibeir hamaspuwivdily gedeptablersalts, agadlssincluded.
may fur rnmpre be fornmed. Sal i ch are unsuitable

Tor phariguetyisar ESBmoUndR Al TR S AR BbP BpuErouD

f Yficl@deafiBhdh df‘&ﬁlotri:ag, l%yﬁﬁig%ﬁét@ﬁte? heﬁﬁhbsfdlfaﬁﬁtb,o;fl]ogf)hafté, SRrate or

compounds of fornul a or their pharmaceuti ca
a@edpieabl e salts, are also included. Preferred salts

o e RS o Sh o SO a5 v
MRk dhadRasluhR R8s umhd Rikdhesiumi shi @4l fHarmAGali&dIB-acceptable
organic amines.

The term “modulator” refers to a chemical compound with capacity to either
enhance (e.g., “agonist” activity) or partially enhance (e.g., “partial agonist” activity)
or inhibit (e.g., “antagonist” activity or” inverse agonist” activity) a functional
property of biological activity or process (e.g., enzyme activity or receptor binding);

such enhancement or inhibition may be contingent on the occurrence of a specific

-8-




10

15

20

25

30

25 Preferred salts of the conpounds of fornmula | which
contain an acid group include sodium potassium and
magnesi um salts and pharnaceuti cal | y accept abl e
organi c am nes. The term "nodul ator” refers to a

Ch&)&h? gglqchca%'geﬂ Qm\%ftar}l%}ﬁff? sﬁﬁ’ct l1twha nrhr%a)‘(; g rélamfest

acti vi

ylra;bara@ﬂﬁn&tlty;&etlwty) 30 or |nh| b|t (e.qg.,
"antagoni st" activity or" inverse agonist" activity) a

f unct i oh teph opiep¢tivednetphalitg yiscemplexedihgrainy refers o gctional
rﬁ’]rglrl]% cecrﬁrﬂe%li{g@maacé%rﬁ%ﬁj%{d 9f fgr%%?aglt With Q ! Qdflzn \g%lenCE ??rﬁjglrther

on na cont I
ocsubstitaticewhéreth SIPR emlfshmtnon&aﬂ\i@ﬁh ,blc&ta@bfoﬂﬁat@cﬁ{ p¥iRdrate R
of a S|gnal transducti on pat hway, and/or may be
nefomRoyad opfprgulad. rfa(@mpmw&w ncttcm@bgrourrh@f hleacmve metabolites
[ ki d herein r ef
B o S e L e

fofambbaeﬂlad@ﬂtwitmmaﬁéhav%Mapcsac}f er-lfcygﬂzhsfeémple which, upon
substitution wherein such substitution can, upon

bi ieransErmatien gensrateseanerQll er aNFofnpldanabigionp o6 womgound of

E4? ? of such functional groups of bioactive
Hﬁ ite i nclude, but are not limted to, -OH -NH

or f UnCIheQBﬁhh "ok Tstehe g bmpldyed h&@fﬂﬂ&ﬂdesﬁe@,f&r@zﬁld carbonates
| aced with a functional group such as -PQ3H2 f

e aﬁmdeby TRAGLHIE, ommmorbhrﬁrpwisﬁ earepduods géfmamalaelsmanalkyl

- - NH funct.i onal ound

f or mJ a° Iaryl'l'ﬁ’fgsqtg'i? ac)& %ﬁ %scflgﬁ%ynp%gméﬁ‘ﬁl %ﬁﬁizﬂﬂ’wn to those
hekRied ih Al a‘ﬂﬂl@sgeﬁé{a@ra%etﬁfég IR M ARy lcdrBb R, Bdhzoates and the
reacting one or nore hydroxyls of conpounds of formul a

| likiet Predrikg esters ahalwks)@ mdudcarbyt ars mostimited &g gemswpk atdhreg phosphate
RS R Y D DL S R DD IR el bl s,

nﬁhb B‘hl@'@{aﬂﬂ&zﬁé eers Qﬂﬁl@ﬁiﬂﬁ%sﬁﬂ thalye f\l@héﬂs{i@sntlﬁé@dﬁtﬁ%roups that
esters may al so include, but are not limted t

greandss a@b@maasutpanmase sushtagtbyt n@Hmmddnd‘tmorelsle aqesous

dat e ester e esters, sulf
e SPEPURY BENE pTifi o At biald Se ESmRbRat PR Bt e
may be ThenéMerprodidg? hd ethFidydd hdieid riﬁ’dlﬁ’d’estfﬁ‘xﬁ,ttlonﬂ%tlgﬁ ofibioactive
phar maceuti cal advantage such as-but not limted

t GufiRgr o émir@xz\leﬂm@m@ng soinpurids oy farmulal toifoun ebkybsaoyk,

B}J&h eyLl]gI 8 b 85/%&}}@'?@% glgmmé}luwdile%erf%gtn};:se Suglg gg:rivatives are
f Yt ddyathdtl cBMpBindd PRGN L] wﬁman&iﬁti‘ﬁﬁ acylatfm%

hydr oxyl" - cont ai ni ng conpounds of for
aISRmelatmgyIorphosmbfxba’(yig-r;fagghtss:mpbmyhg prooedures known to those

;%& Ici] Yo {h%ta?t %E;l%tllgnu(t) acriniglgsr (I)fy f%%l\lllgi ma?l{ce:shultdlgrll)l}/t%tré 1\1/oet%1mited
to, derivatives that include spacer units to other prodrug moieties such as substituted
alkyoxymethyl-, acyloxymethyl-, phosphoryloxymethyl-, or sulfonyloxymethyl-
groups. Alkylation of amines of formula I may result in the generation of quarternary
amine salts that act in vivo to provide the bioactive agent (i.e., the compound of
formula I).

The term “prodrug” as employed herein includes a precursor to a compound of

formula I that, upon bioactivation, can form a bioactive metabolite of formula 1.
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formed by reacting conmpounds of fornula | with

al kyl ati ng-, acylating-, sulfonylating-, or
phosphoryl ati ng reagents enpl oyi ng procedures known to
those 25 skilled in the art. Al kylation of am nes of

o eE e o ¥ bSOk cofibe Rtha 30 BefiRh or P i i g
noB@idgasrdSBlieviss, B)$b$Ch§[§t§Ieﬂ"D@|1%'b/ H@Eu@y | Bioreversible

ac | oxynmet hyl -, phosphoryl oxymnet
eriyaYes fgneariops fungﬂ@uﬁégrow Ry & qrmnal@mtnam"rmsléfz including

fo n the generati Qn of art,ern any.
Rl RO . £ Bo Rl S i b s
agent (Preferred tphﬁir@gwa»asiatdofrafcoaq;ohﬁd BBfoRmbula I Wige h PEfBant

"prodrug” as enployed herein includes a precursor to a
c dngsulisgmhospherylated to genseate a phesphate daxvativat iSueh a pendrug may

BB TSRO B e i, G
edirb@s] stioh 43 2 malhpléﬂék@! rolfz! BRMoAS to de?¥Smite Q&ﬁﬁtp%drﬁg from a

"Design of Prodrugs: Bioreversible derivatives
vaﬂorrtm'ynql gﬁ@@mghdlar@kmygstodhdsecﬂkdhdaathm and e’ hqud in the
gsbgéng subsection 6 "Ri ng-Opened derivatives
rugs Yor cyclic drugs" pp. 51-55. 5 Preferred
pr odr URefefr88 pEddréfs alsoCQRPISUTE @impoRhdbt ﬂ)nlnul/ma{/l?er@a pendant
pendant hydroxyl i1s phosphorylated to generate a
p W@yp% ateh afed pxratlmq/eroulsljs; hlkzilatedowithug gramyp, sush ee mettyll-udte

d of. f
TRl R RHe. BrHR S whFmas Bt G ioh SO MBSt eenerate
Matbtod §rdd%§ﬂ&ﬁraa$0ﬁlp%'dﬁ@ oBfRRARTUZe kiRM & thgmﬁléﬂqn e art,
formula | are known to those skilled in the art, and

araad areslisset] inrthe tederenres bélemences bel ow. Pref erred

prodrugs al so con t of a conppund of fornula I where
a pendéé?ﬂ ComponRd ﬁ?EE?P %%Coéwﬁg‘? givhe Eﬁ’rﬂfﬁb‘q}’] fhe bioactive agent
al(ky.| sk REmpbidY f BHAWR aI) 8 WGRodag Wi ihe s@pe and spirit of the

acyl oxymet hyl ene-, to forma quart ernary anm)nl um ion
sanyentipet hods t o generate such a prodrug froma

l.a | k to th Killed
e ar trorons KRG o Bt Ve Fphen g e o isive

Aniés G RIBAR YU BrodRis aRd Prifus @Mt t&hre BeskiiMa i@ Provi de

the bioactive agent (i.e., the conmpound of formula I)
is a prT(ﬁdd’ugctwetoﬁﬂfedtdwmlﬁmwat@nﬂamﬂlerﬁtW@frnuthet al., Ch. 31,

ention Var| s forns of prodrugs are well knovvn in
tﬂé%ff'e lic Rr é%rh(a) ensive 20 description of prodrugs

and pr gsbsks HErbAakT, aRePbPHIBSRAdaRRI (B S vier, 1985);
A Textbook of Drug Design and Development, P. Krogsgaard—Larson and H.
Bundgaard, eds. Ch 5, pgs 113-191 (Harwood Academic Publishers, 1991).

I'g%r ena

Hydrolysis in Drug and Prodrug Metabolism, B. Testa and J. M. Mayer,
(Verlag Helvetica Chimica Acta AG, Zurich, Switzerland; Wiley-VCH, Weinheim,
Federal Republic of Germany, 2003)

Ettmayer, P.; Amidon, G. L.; Clement, B.; Testa, B. “Lessons Learned from
Marketed and Investigational Prodrugs” J. Med. Chem. 2004, 47 (10), 2393-2404.
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The Practice of Medicinal Chemstry, Camlle G
Wermuth et al., Ch. 31, (Academ c Press, 1996);

Desi gn of Prodrugs, edited by H Bundgaard, (El sevier,
1985); A Textbook of Drug Design and Devel opnent, P.

Kr ogsg r i . .

K 993300 LS00, A0 o o SRRy D Shunh o
Hysfradtor&it PlteleOn ttdvating FREOOAHGebEERDOMeINThdR. 19081 3 (26), 4423-
and J. M Mayer, (Verlag Helvetica Chimca Acta AG

zut428h, Switzerland; Wi ey-VCH, Weinheim Federal

Republ ig,: . t.t .. Am don, G

L.; d e%éﬁfsf%ﬁé;@%}ées? g‘?’gé'?a“"%@ég%%ﬁg rﬁ_fgraep?}eéd from 30

Mar ket ed and I nvestigational Prodrugs" J. Med. Chem

2004, 47 (10), 2393-2404. -10 Davidsen, S. K. et al.

"N ( Acyhogminsaipy of dtherapsiBasgest ekthsinvgntien imchdesigs

o R S 55 AL AR B o e

artern MberapaitRbRylefiestiot AmdYint" @b Q5IHeLein réfeo an amount of a
adm nistration of a therapeutic agent of the invention

i rfB¢raprIkic agentite freatraapreysniof canditinartzgatabld byaadnyinistration of a
ef fective appunt of. t ent of .the inyvention. The. .

¢ ol QR il B BEPhud: irhduht §UE SR et

I efegic@abledthalpaiiRWipréventativé besmdlRithtive (FB8NThE effbdte@dy include,
or prevent a condition treatable by adm nistration of

a fenexaslo diepingmt of prewentionod thd comditiphatistadrbensin. iThe preeise

a nt suffici.ent to exhjbit det ectabl g t herapeut.i

o TR S s E T RS up g SbBieaii sl g g Bl
| Hatusélgnd extert of MR GIngitioh bR A RAtedOfecHMBNRIIHRAB oPiheltREting
conditions listed herein. The precise effective

arphisicianmnddhe tgrapentiasior combinetion afibaraphgics ublpeted for
siaéeialgtgatp%al th, the nature and extent of the
c ST S Pei ng treated, reconmmendations of the

treati ng) diereBlR¥ilets GFithe @Mbdun8s bI@E ARek ih8n@6n are contemplated,
combi nati on of therapeutics selected for

acither ismizturor infure ot wbstantéadiyeuse foirmt ke conpowdsisf the present
the instant, invention. are conte *. ted, either in.
i GYCEHER §71 b SEHBmSHic SSRerMErUPI G iban fisya inghiding any one
C QFRRUR dsbstituehReCBARG BEHily, LW SRNUIOBf AAuRA 8N exist in enantiomeric
asymmetric centers at any of the carbon atons
i 9¢ Hiadferapmenig fomas @0n ofixtupes tRersofb$he proeedsss for preparation can
Lol : ;
gglglﬁgg%ﬁ%}llﬁ%é, e%grﬁpo?rlljqu or &gstgr%rrgélrs%s sta%t?n% nelétlefcigls.l \R’hen
diastereomeric or enantiomeric products are prepared, they can be separated by
conventional methods for example, chromatographic techniques, chiral HPLC or
fractional crystallization.
The compounds of formula I of the invention can be prepared as shown in the
following reaction schemes and description thereof, as well as relevant published
literature procedures that may be used by one skilled in the art. Exemplary reagents

and procedures for these reactions appear hereinafter and in the working Examples.
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or diastereoneric fornms or in mxtures thereof. The
processes for preparation can wutilize racemates,
enantioners or diastereonmers as starting materials.
When diastereoneric or enantioneric products are

prepared, they can be sepah Ab%oﬁ?nventi onal
nmet hods for exanpl e, chromatographic techniques,

chiral HRfGllowinbabbiatdtionsate eiplsyedlih a8 dhemes, Bd@mples and
conmpounds of fornmula | of the invention can be

prdysarhsee kgeishown in the fol lowing reaction schenmes
ang. gedg&?i ption thereof, as well as relevant published
literature procedures that may be used by one skilled

i NAtOH =addetic Exi@npl ary reagents and procedures for
these reactions appear hereinafter and in the working
ExBPfoT é&&t-butggycatbongBBREVI ATI ONS  The fol | owi ng

a Lat | npl oyed in the Schemes, Exanpl es
a%&ﬂél gEeJh (g}?rél@{%lg?egi n: Ac = acetyl 5 AcCH = acetic

achIPH20€ N;Ntdifsbplopyietytaatineonyl DCM = di chl or onet hane
DI PEA = N, N-diisopropyl ethyl am ne DWW =
N, IRV Tl Nydimethidprmepenide Et OAc = et hyl acetate Et3N =

tr L amine . Et 20 = diethyl ether HOBt =
1- t)%ﬁ%x%gﬂazcg%aﬁ azol e hydrate HPLC = hi gh performance

I imw&tﬁaﬂ&g}mmiﬂfgr aphy 15 LAH = lithium al um num
hydride LC/MS = high performace |iquid chromatography
arféh:Grasdetbpleatheronet ry MeOH = net hanol MS or Mass Spec

SO0 RS S Bl N i) 5 et © resonance
HPLC = high performance liquid chromatography
LAH = lithium aluminum hydride
LC/MS = high performace liquid chromatography and mass spectrometry
MeOH = methanol
MS or Mass Spec = mass spectrometry
NMR = nuclear magnetic resonance spectrometry
PG = protecting group
RT = room temperature
TFA = trifluoroacetic acid
THF = tetrahydrofuran
min = minute(s)
h = hour(s)
L = liter
mL = milliliter
pL = microliter
g = gram(s)
mg = milligram(s)
mol = moles

mmol = millimole(s)
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RT = roomtenperature TFA = trifluoroacetic acid THE
= tetrahydrofuran mn = mnute(s) 25 h = hour(s) L =

liter mL = mlliliter L = mcroliter g = gran(s) 30
my = mlligran(s) nmot = noles nmol = nmillinole(s) -12
NMN D08 ug Compounds of the present invention nmay
be prepare y procedures illustrated in the

acconmpanyi ng schemes. 5 METHODS OF PREPARATI ON The

conpounds of the resent invention may be prepared
met hodsCRUBPHNLS of thedueseniignention fPWebee‘%éPPﬁngPX/procedureS illustrated

PriAGES oS m! gﬁ%ﬁﬁégﬁg”wp the foll owi ng schenes and

wor Ki ng ex as well as relevant published
literature procedures that are used by 10 one skilled

in the art. Sol vents te eratures ressures, and

ot her reaction con Sl PRERARATION | ect ed by

one of Eti ter|

e RO i A D S

bythosecfomnid iartheé Bﬁern)/plsl’fylﬂrd)cebs’bsfdb@r@é@ in e lf@ﬁ)v{ﬁﬂg"élfhemes and
met hods. Exenpl ary reagents and procedures for these

r e‘ﬁ‘l‘!‘lfkgrf-‘é‘a@ﬂ?éazrs walbasaFleanntaublishediliteratves m@fetdurf@ that are used by
eéﬁxb%}(ﬁl%d nE {h%ta?tCtSBR/ nt@&gmg)%%gu%sg(ﬁteégug ! 81%& &tZlﬁ P gﬁ(‘,:tfcip condltlons

may be carri

k naayredilyt Hi‘déseilﬁcted(k@&ﬁxe of OFdif@BRillEin thelarkV StEF B Hatétials are
P.GM Wits, "Protecting Goups in Oganic Synthesis’

3 c@mesre iy availapleay can b@ gaadllmwearsri byeng Qﬂgrdmarmlghlmm the art
SYI q&lloévn &h%cﬁn E—f)éle/ﬁl Srr(])%ecﬁléﬁ or 81656 reactlons appear

f oun

Odiémiﬁff%ﬁ shd/ B thOwdalihe e lB@SF’r%tec% ged deprdt¥etion in the processes

Strategy & Efficiency in dern Organic Chem stry.
below may be carried out by procedures generally known in the art (see, for example,
T.W. Greene & P.G.M. Wuts, "Protecting Groups in Organic Synthesis", 3" Edition,
Wiley, 1999). General methods of organic synthesis and functional group
transformations are found in: Trost, B.M. and Fleming, 1., eds. Comprehensive
Organic Synthesis: Selectivity, Strategy & Efficiency in Modern Organic Chemistry.
1991, Pergamon Press, New York, NY.; March, J., Advanced Organic Chemistry:
Reactions, Mechanisms, and Structure. 4th ed. 1992, New York, NY: John Wiley &
Sons; Katritzky, A.R., Meth-Cohn, O. and Rees, C.W., eds. Comprehensive Organic
Functional Group Transformations. 1st ed. 1995, Elsevier Science Inc., Tarrytown,
NY.; Larock, R.C., Comprehensive Organic Transformations. 1989, New York, NY:
VCH Publishers, Inc.; and references therein. Compounds of formula I-XVII can be
interconverted to other compounds of formula I-XVII by those skilled in the art or
described in the references and examples herein. For all of the schemes and

compounds described below, R', Rz, R, R4, R6, R7, RB, R’ are as described for a

compound of formula I.
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20 1991, Perganon Press, New York, NY.; March, J.,
Advanced Organic Chem stry: Reactions, Mechanisns,
and Structure. 4th ed. 1992, New York, NY: John Wl ey
& Sons; Katritzky, A R, Mth-Cohn, O and Rees,

C. W, eds. Con‘prehenswe O unct i onal G oup
Transf or mati ons. st ed. %%Eiﬁgew er Science Inc.
Tarrytown, N3 Larock R C, (ﬁérrprehenswe O gani cRs
Tr ansf or mathilobps 1989, New Yq,r.ku, NY: 25 VCH d f
Publlshers I ; and refserefice herei n. Conpoungds

f or mul ab 4 &an be ielat b >o\\
conpounds) of nformira T=-XVI
art or Lde 'canb d in theref&eices and exanﬁf es
herein. Forfall of the sche and conpounds
described Below, R, R2, R3, R4, R6, R, R8, R9 &re as
described fjor a conpound of, formula I. 30 -13 Sq:HEI\/E
1RBRRRRI , N~ R NNN-~ R N14 L ON -~ N
OLNRMMLNRMRNRE Yn;m R R-1Il1 IIAI R3
NNL I /~- O R2 N R4 11B RrREonpounds of fornula I
of the present ir’?\h\tlion canNs@ synt h;eé/ged from
conpounds of formulaN| qr LI Jskgreisd L i s hydrogen,
halide, or netalloid such @ tNn, 5 boron and the I|ike
by reaction with a netal]ofrd. ound such as
n-butyllithium isopropyl ma lesi um chl oride, lithium
napt hal i de, Li TMP and the [i as descri bed,

=z

B

Compounds of formula I of the present invention can be synthesized from
compounds of formula II or Il wherein L is hydrogen, halide, or metalloid such as tin,
boron and the like by reaction with a metalloid compound such as n-butyllithium,
isopropylmagnesium chloride, lithium napthalide, LiTMP and the like as described,
for example, in Mongin, F. and Queguiner, G. Tetrahedron, 2001, 57(19), 4059-4090;
Turck, A. et al. Tetrahedron, 2001, 57(21), 4489-4505; to give a compound of
formula II where L is a metalloid such as lithium or magnesium and the like, or such
metal is exchanged for another metal such as zinc, tin, palladium and the like.

Reaction with another group L , R'-L or R>-L gives compounds of formula II that can

be further reacted under similar conditions to give compounds of formula I.

SCHEME II
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for exanple, in Mngin, F. and Queguiner, G

Tet rahedron, 2001, 57(19), 4059-4090; Turck, A et
al . Tetrahedron, 2001, 57(21), 4489-4505; to give a
compound of fornula Il where L is a netalloid such as

i t hi ung: me%r» uﬁanldofttF@mlvEﬁ?On Phers 'Reh %ﬂ?ﬁﬁw Sr

exchange anot

paJrN&‘iﬁ(omRﬁmhytmqarépdtm as depRedd mrScm:rha II&@CHohpﬁngde?ﬂ;Ebunds of
L or -L _gives con&gunds of formula Il that can
efomvlﬁﬂ‘é!rwfreé%letlerapwm Hing &Foupe pefihtas shloring, fijorime,

SO Y s AN S B P B

Canplasadkilled irf tie et whdre M istHyardgsi 6ntnc@Molt e &8%Bokdn, tin, zinc,
-OR6, -NRBR9, or _ -NR 8S( O%PRQ may be prepared as
déﬁPE%reaotﬁw%ﬁ@ﬁwm andye disepl hingoupbing saydptignally be facilitated by

f oé'ag%{s?s duth %‘P{i@g rblke)ra‘iﬁ e l? ! SE)%rA %Vdfq 58 rtr%HBRgne#hogs can be

as orine, tor 65Ul FonyT oxy

| ifisend kértin arRB-il Wagzay, BlahdBuehwdl€SILS O OF % dRen\ 1906 VY (21),
5 to those skilled in the art where Mis dr ogen or

rrepépﬂgi“@j Kenon Seef abet Germ. Rhanm. Bulke 198% df é{152 157; Abdel-

u S d. th Thi
ook OB RPN i ol Jo62 B kg 1.0 o
Cul.| Jndeel iR i 1998, ﬁmrmhmlm WBI@’@QH eBd1S LRE AR Res., 1998,
can be found herein and in: W aw, S. and Buchwal d,

S.3L1.(1,2)J805€$198 Veplan P. eode,). @ng Lpm., 2p00.05574)41] 58bHHo Hartwig,

S. | R 2. 3 5

AR eitA'%OC r? 13@%{3‘?&(@ g?a?%qlkf\qoﬁo B(/%Zﬁtﬁﬁ galg Chem.,
dmw,67¥9@7558%6ﬁ944&ﬁ éQQN%a@;uzﬂlAz\ @hema!Rev 19*9@' 85y7), 2457-
J Chem . 1098, 37B, 1142-1148: el f

02683dhl§k¢ AREset al.1$98m. Clgr( Soy., 2@!15182(87) ‘4@2@-60281 Mishimura, M.

et ?f .Tetrahﬁ? ﬁg 20@5% éﬁé%%ggge,g\% %91’9%1]('%% R P., Tetrahedron

85@1:86998 @9@41;90727@ 7@78eM1@he11 TIN. @yﬂhe@qwz(sy %@@%15 Sato, N.
67(46), 5588-5594; yaur a, N. and Suzuki, A,

Repd Natign ., H8(/eyis, %Q{BVI 0151 PA8$S51 Nanrkiei, GAeal., é?w ail Med.

TR W S A G . o s

57(7»&»52&7 20011 Br 2365-28 72aRAnAR 'S, 8 4L, CReE} PhJﬁﬁ BRivedoen 30.1),
Lett., 1998, 39(40), 7275-7278; M tchel

Q,lﬁt?hlégl §ato,1l‘§gagw@9§ar1tg@$, S}yghessa%j)l(w) 1551 1‘»55 and references

therein.

Alternatively, compounds of formula IV where L is oxygen or nitrogen, can be
alkylated-, sulfonylated- or acylated using, for example, a base such as K,COj3 and an
alkylating agent such as methyliodide or an aldehyde and reducing agent such as
acetaldehyde and sodium cyanoborohydride and the like as described, for example, in
Abdel-Magid, A. F. etal. J. Org. Chem. 1996, 61 (11), 3849-3862. Or compounds of
formula IV where L is oxygen or nitrogen can be reacted with a sulfonylating reagent
such as phenylsulfonylchloride, Cl-S(O)pR9 and the like, or an acylating reagent such
as acetyl chloride, methylchloroformate, and the like, to form compounds of formula I

wherein n denotes a double bond and m denotes a single bond.
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and Narita, N., Synthesis, 2001(10), 1551-1555;
Nannini, G et al., Eur. J. Med. Chem -Chim ca

Ther apeutica, 1979, 14(1), 53-60; Matsuda, T. et al.
Bi oorg. Med. 20 Chem Lett., 2001(11), 2369-2372;
Konno, S. et al., Chem Ph I 1982, 30(1),
152-157; Sato, N. and Nari ?éﬁl%ﬁﬁ Ignt hesi s, 2001(10),
1551-1555; and referencgs therein. AIternap?ver,
conpounds of formula |Y where L is oxygeg-far nitrogen,

can be al kyl ated-, gulfonyl ated- or1acy/?Equu3|ng,
Qs K208 and™gn “N25

for exanple, a
al kyl ati ng agent s s nmethyliodi deg raun pldehyde

and reduci ng ageRf ’&ﬁRés acet al deffyde TaRdRsodi um
cyanobor ohydri de andL®™he |ike as describgd, for
exanple, in Abdel-Magid, A F. et al. Org. Chem

1996, 61 (11), 3849-3862. O conpounds qf formula 1V
where L i s oxygen or nitrogen can be reacted with a
s ul f onyFempoimnds ééﬁmiwla ¥ ivdigreaas Lohe frgalvmgl groupysuchlaschldenpe,

and n ac agent such
it ERYPREWSI G St e R P P R R e Rtetophite
| | d6€h ad ﬂlefp@fa@élﬁﬂfﬁﬁﬁ R et Em&hyc 4o R sbdlum"t?y@%ﬁ"'dé"and the like to
denotes a doubl e bond and n1denotes a single bond. -15

SApEVEOMppurRs offormylaN wheyeinFR’ i©0 ; arﬁ R'Ns Hoor, madex basic Rﬁndltlons

" 35 sk Pl b RAREE ST Rlecb e e b B! Parstormes
t lihiol deRpRSHdd kRN 1 wherkid R&id d l{iﬁd Ra'fb Reinke ﬁf:élgi% YV' EQamples

an oxygen nucl eophile 5 such as the potassium salt
t rafiileash yrarsfommasions oan lsa)fwmudrhhydrmm ioleNamnit Geetl dl kigurt xz& Med

e S Phks 7% GG T YRRl Mgl Trna 2o (9. a57-

al 469l a8 iréterea8@bundeRid Nt er medi at es can be further
transfornmed into conpounds of formula | wherein RS is

O and R4 is defined in claiml. Exanples of these
transformati ons can be fo and in: Nannini,
G et al. Eur. J. %SH%%E&

Compounds of formula VI can be alkylated with an electrophile such as a
substituted benzyl halide, an alkyl halide, an aryl halide, a heteroaryl halide and the
like in the presence of a base such as K;COj; and solvents such as DMF, THF and the
like, optionally catalyzed by palladium, copper and the like to give compounds of
formula I. Examples of such transformations can be found herein and in, Edmondson,
S. D., Mastracchio, A., Parmee, E. R. Org. Lett. 2000, 2 (8), 1109-1112 and references

therein.
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10 Chem -Chim Ther. 1979, 14 (1), 53-60; Yu et al. J.
Med. Chem 2003, 46 (4), 457- 460 and references found
therein. SCHEME IV R3 NNHNNRL ORL N=O R2 n Ra

R2 ARR mmR5 R5 VI | 15 Conpounds of fornula Vi
can be al kylated wth an e /| e such as a
substituted benzyl halide, an al'kyl halide, an aryl
hal i de, a heteroaryl halide and the I|ike in the H

2and sol vents sushNas

presence of
ly catal yzea'by ! J=~o
' f

DVF, THR!
pal | adi um
formul a ge- | ‘angt or mat i ons D e
found herein|rand i n, Ednondsorm 20 S. D., MAst r Gehi o,
A, Parmee, @ R Og. Lett. #000, 2 (8), 1109-}s12

and references therein. -16 SCHEME VH L HN-NH2 N-N
RLNRLNRYW-ONRz N,RRRW " 'Ra Rz NRa 4 In¥n Rs
Rt Rt C@Iﬁﬂqu\ﬂié oNfomQﬁ'm@lLWﬁié‘eiﬂfL fs%rlg%{}i?% %40[1#)3 Es@hibrine,
L is a |leaving group such as chlorine, orine,

t luorinertofeotopieshyllfubfoaste, andrthe tike chi kereaciad With hyeleaziredn a

ith hyd [ ' 5 h . DVF, ridine,

AR Rl B 1 25 SEluenC sugh a8 O puidine Ly
o ¥ ) i t !

ﬁ/)é:g%g}]g%?ﬁe—r@i {a%a %Tﬁgl?r‘llhf{ g;g?éligbn {%@8 ﬁﬁégbcﬁﬁ’g THer. 1979, 14

r €1 o 53160end réfercates. th&oimp diongsouadls dOformthila WI tarclerebged with a

reacted with a o .
?s-actlvated carbonyl such as carbonyl-1,1-diimidazole, phosgene, and the like to

base such as
the 1ike, '

give compounds of formula VL.

SCHEME VI

X IX VIH

Compounds of formula X are described wherein P is defined as a protecting
group known to those skilled in the art; many examples of P can be found in, T.W.
Greene & P.G.M. Wuts, "Protecting Groups in Organic Synthesis", 3™ Edition, Wiley,
1999, and methods for installing- and removing such protecting groups are included in
said reference and citations therein. When P resides on oxygen, then k is single bond
and | is double bond; alternatively, when P resides on nitrogen, then k is double bond
and ! is single bond. The protecting group, P, in compounds of formula X can be
removed to give compounds of formula IX that are further converted to compounds of
formula VIII wherein L is a leaving group such as fluorine, chlorine,
trifluoromethylsulfonate and the like. For example, the conversion of a compound of

formula X wherein P is an optionally substituted benzyl-group occurs with AICl; in
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bi s-activated carbonyl such as carbonyl- 1, |

-di i m dazol e, phosgene, and the like to give

corrpounds of forrrula VI. 10 SCHEME VI OPOL 1 ~11
-N NH | NNRz-,nRaRz-,nRaRz-,n

are escrggeg% v\ﬁé?%‘?&n&é‘)m"lﬂé I%(?Er‘?‘g{% dx%e% g}" C{}‘ux}?gonnatlons R,

grRYm dnd emval de tifterenedtiel|t€ BthiePglofs Sldcied oM (RX@TRiRShs of R,
of P can be found in, T.W 15 Geene & PG M Wits,

" AR oted inhgEgraplps of fnm@alg@mh@dsa‘}qmbﬁ:efgu@ hergiat andiin Nennini, G. et
W |, e 1 nd t h d remyv

suin: & e G T PP ST, TR 0 Tag Rt
al’(dorﬁpdh&idls oNforfu€f B{ thn BéhestE WRE |P®€513 Qi PXYERPountd 8Nformula
k is single bond and 1 is double bond; alternatively,
wh¥HI wherehy le isschiniingi Exasaelas of sﬁ@ﬁaktrquxmbp@s dsorhg fowmtherein

l An% olﬁ’n t% %g@ﬁ’u a?ens(@bgg elgét )4& S?ééﬁz@\?gg r?fgreafvetherem.

conpounds of formula | X that are further converted to
conpounds of fornmula VIII wherein L is a | eaving
group such as fluorine, cH(GHENE VII
trifluorongthylsul fonate and t@e | Lke. For exanpl g

t he conver gken Pof abcon'po d ofk-~formula X \Nh%IiEI

i RbMitute

is an T 1y s yI gr dﬁpMoccur *Nh

Al C13 in]- 7Ntol uene to givela npound of for ’,h)\(
In the olUFgeRSf these traMsfofmafions, R4, “ang’
m may be inl'erconverted to oth gr oups sel ect ed flgom

the defini® ons of R4, R5, nfnd m Exanpl es of
simlar ngyhods can be found Rerein and in Nannin

et al. Eur. J. Med. Chem -Chim Ther. 1979, 14 (ﬁ
53-60 and references therein. 5 Conpounds of formula

| X can be reacted th POCl3 te gi ge conpgunds of
formula WVIII V\her\g&é i schl \?l/ne. Exzw%lues of
simlar transformdtwmons can he;™hund hérdim

X1.B

Compounds of formula XII wherein L is a leaving group such as chlorine,
bromine and the like, and P is defined in the discription of scheme VI, can be
converted into compounds of formula XI by reaction of R'-M or R>-M optionally
catalyzed by a transition metal such as palladium, copper and the like. M is defined as
a metalloid such as tin, boron, sodium, lithium and the like or M can be an activated
hydrogen that is lost upon coupling to compounds of formula XII or XI. Compounds
of formula XI can be reacted with R'-M or R>-M optionally catalyzed by a transition
metal such as palladium, copper and the like to give compounds of formula X.
Examples of such transformations may be found herein and in: Matyus, P. et al.
Synlett 2004, (7), 1123-1139; Miyaura, N., Suzuki, A. Chem. Rev. 1995, 95, 2457-
2483; Karmas, G. and Spoerri, P.E., J. Am. Chem. Soc., 1956, 78(10), 2141-2144;
Matsuda, T. et al. Bioorg. Med. Chem. Lett., 2001(11), 2369-2372; Konno, S. et al.,
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and in,Yu et al. J. Med. Chem 2003, 46 (4), 457-460

and references therein. SCHEME VII ONPR-MR ONP
RR-MRONP LLN.RALN 42N 4 nRRnNnR 4m
kn R Rs R XII XI.AX O L R-MI NR-M R2n _R4
Cndie PHOri| B RIDINN5I 500 shORRM, & XlirmiDR A adt bt A.
a leaving group such as”’chlforihe, ’bron ne and the

| iSvethesind M1 {12),0FH9VScandrefdrencdi 8RFdilt i on of schene

VI, can be converted into conmpounds of formula Xl by
reaction of R-Mor R2-Moptionally catalyzed by a

transition netal such as @QH Wy corper and the
like. Mis defined as 15 gelrl;ie a 0|I<§ such as tin,

boron, sgdium lithiuvmand the |ike or Mcan be an o _ _p
acti vat hydrogen that is | ost wpon _coupling te ;\/
conpoundsy offornul § : ar_ X, olfhds—of £ or fjui &'

i NRga M or ignally | AoN-oa

Xl c reﬁlgﬁ'?dl_ _

catalyzeg oy a transiftion metal suchmas palladi um
copper and the |ike t0 give conpoundgsof formula X g
Exanmplxgs of &Mch traggformations may be found herein
and in: Matyus, P. et al. 20 Synlet® 2004, (7), Xi

1123- 11Ghpdviniiasf Rrma, X VU HEkEn 1Ais agb_%mataiégrouﬂ 98¢ as chlorine,
95, 2457- 2483; Karmas, G and Spoerri, P.E, J. Am

cihepminggad thelldemnd 78is {Hyr Nateidorpmdrtjally layaisabdia or Fan legt
2369-

al_. Bl oor.g. d. m .Llett.  2001(11 72; .
cotnBest ity G G i - R RGeS g8 orgiylx V1 wit
12Zodpbundsf foﬂnufﬁ-XVﬁ?d?&%&kﬂor e)Mmﬁ}Q?wlg}E &* idhydrogen), in a
Synthesis, 1981(12), 4-975; and references therein.
solvent such as DMF, water or THF, or in the absence of cosolvent gives a compound
of formula XIV. Examples of such transformations can be found herein and in:
Chambers, R. D.; Musgrave, W. K. R.; Sargent, C. R. J. Chem. Soc. Perkin I, 1981,
1071-1077. A compound of formula XIV wherein R* is hydrogen can be converted to
a compound of formula XIII with base, such as K,COj5 in solvents such as DMF, THF
and the like. A compound of formula XIII can be further transformed with base, such
as K,COj in solvents such as DMF, THF and the like to give compounds of formula

XII wherein P is defined in the discussion of scheme VI.

SCHEME IX

R3

—Prodrug

RS

XVl
Compounds of formula I that contain a bioactive metabolite, as defined above,
can be converted to a prodrug of formula XVII by methods known to those skilled in

the art, including methods described or referenced in the citations above. Examples of
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SCHEME VIIIl O0OOOP LLLL ZNHNHI' NH L )4z
LNRALNRILNRa ORA O}n 'mRs R 5 XVI XV

XIV XII'l XIl Conmpounds of formula XVI wherein L is an
activat ed group such as chlorine, brom ne and the Iike

synt Eelj}slﬁsztg‘al? tlowf ﬂ%@ ed% 5K | C%pqldr%%%etgghn%oﬁngc?r? Sﬁ fOH group

c appqihosishaas b)f DEgiaknowin 10 thbse sauréarmqu:ruﬂt ahd fléb&ﬂ’b'édim
hydrazi ne for exanmple (where R4 is hydroge in a

%%féﬂ“é@ﬁlb RsJdhrighs HoffmanpgR efetesthediqm, 1986 §1n( g hlel77 1186, Design
(?rugg, Safted h)\/ F[nbug %?d Elcs‘tgi)vr@r()lll gja a(r)l{;l of cﬁr&nﬁegr %efrﬁm

es of “suc ans |ons ¢an

al’(dompbundﬁbﬁfﬁﬁﬁhﬁﬁa,l that dantald\:ﬁiﬁgﬂ H\@oupNantbe sRifatedas 8&0Eibed in
J. Chem Soc. Perkin 1, 1981, 1071-1077. A

R.
coTﬁﬁb%mhFroT Bueithy ariexoanpier $990, R4 (1)s Shi -85S geampenndsef formula

0 und mul l.1 wth base,
S HEebti Lo BeSLERR It blh B oyl ol BuctiG®; 1
| Ic.‘rh(ﬁbro1:(’1etfh(?rﬁﬁétkeﬂédin@fthdc 1K | giveXd }Brbdﬁ%mﬁeuﬁdﬂlr&@@e{nsformanon can

transforned with base, such as K2 I n solvents such
asre]DRFCOTIT}HIDUQ‘#ﬁCPﬂfh@mNBII:e to g| ve conpounds of fornula

1 Sk AR s MG ASHEE Rl SR o
- l%fx@ﬁhblégn nidhipuldtthg ﬁiné]tldﬂaﬂgroﬁp tdRonVert Bae GordBolnddfifbrmula I to
another compound of formula 1.

Parallel synthesis may be employed in the preparation of compounds, for
example, where the intermediates possess an activated reaction center: such as but not
limited to, the nitrogen of the triazolone, the nitrogen of the pyridazinone, a reactive
heteroaryl chloride for Suzuki coupling chemistry or a carboxylic acid for amide

coupling chemistry.
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Compounds of fornmula | that contain a bioactive

nmet abolite, as defined above, can be converted to a
prodrug of formula XVII by nethods known to those
skilled in the art, including nmethods described or
referenced in the citationgxggg gxanpl es of -19
such transformations inclu ut are not limted to,

t r ansf ofeafollowirgf ExampléHegreat bett¢rdllastfaig Sphadteintiy, some of the
nmet hods . known, to those skilled in the art, and
dEREAMPACIMet R ABONEN U br i ch- Hof f mann, R
Tetrahedron 1995, 51 (4), 1177-1186, Design of
Prodrugs, edited by H Bundgaard, (Elsevier, 1985) and
r eApalgticd HPhErMethodS Eagpippedn s Chhrd@érizdtionl oftRxaimples

contain a can be_ sul fated as described in
Tschanb@pa ytrcar'H% Pé’plﬁrrvasyerfﬂepe# %%rn@éz%@dO@dI%ﬂ

Rk -

as chl oronet hyl acetate and the I|ke to give a prodrug
that upon biqtransformation, can rel ease conpounds

of r16$5rﬁ§h%rwrse indjcatedy Methed pris e inthe ehasstrsizatgn plintermediates

us&_ch f oﬁ‘lﬁ??lethg xarngl]é )’igﬁeg'ﬁls he ’exé)e(?fmen?c)ﬁagptnethé Bibles.

mani pul ating a function

conpound of formula | to another conmpound of formula
. Parallel synthesis may be enployed in the

prhélstélpﬁﬁ dringdr geashigis 9hB 40 16Q5% so n@ﬁ’atn% prer 4y avithhlemin hold at
Q@@ngdlates possess an activated reaction center:

such as’but not 15 limted to, the nitrogen of the

t ri azolOvieisualigationtat 22®Amof the pyridazi none, a

reactive heteroaryl chloride for Suzuki coupling

cheni st¢glugp: FhengraeneyLiusa £e1&1-6 sr50aninde  coupl i ng

chenrstlg % LES The foll owi ng Exanpl es serve

to better “iftFusira € but not linit, some of the

prefiesnt ad mz%qﬂbmhs abid, dve Wd’t\étem%%bthﬁlol-\nw ytical
HPLC Met hods Enpl oyed in Char act eri zati on of Exanpl es

Anelyant Ba|0. ?ﬁmp@fwéomagmée?%mﬁé@n@h 180 weldzu LC | OAS

liquid chromatographs and Waters ZNVD Mass
Spectroneters using the foll ow ng nethods: Unl ess
ot herwi se indicated, MthoxXAMPLESed in the
characterization of internediates 10 or final

c dtrsparadionai 7§ Bisgdghlor ephdnybrZthethylt[hd, Hininzolatddthlpyridazine-
or in the tables. thho§6ﬁﬁlgk3%? %radient of 0to
100% sol vent B over 4 m AP hol d at
cl CHy
U
| N)ko

NH
cr‘ °
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100% B; WV visualization at 220 nm 15 Col umm:
Phenomenex Luna C 18 4.6 Xx 50 mm Flowrate: 4 m/mn
Sol vent A: 0. 2% phosphoric acid, 90% water, 10%

nmet hanol  Sol vent B: 0. 2% phosphoric acid, 90%

met hanol, 10% water 20 Eﬁ%ﬁﬁ I eparation of

7, 8- Bi s(4-chl orophenyl ) - 2-net yIL-]'i EAZ 4] triazolo[ 4, 3-b
] pyri dazi PeepaBatidi2éf £5)Dichlons 1,2Cdihid P pyiritl azine’s,6ldiorfel
O -21 EXAVPLE 1A Preparation of

4,5-Di chl oro-1, 2-di hydropy ridagine-3,6-dione 0 cl
NH NH CI 0 To a round bot% sk was added wat er
(170 mM) and hydrazine 5 dihy roch’mbori de salt (41.9
gm 398.8 mml). The soluti@ s brought to refl ux
and dichl oromandel i ¢ anhydri deo(66. 6gm 398.9 nmol)

was added portionwi se.. The reaction_was stjrred. at
refl uxdf(b? POS‘@d Wﬁ?mﬁgﬁ'é wap gidediwater (179 el sand hydgzingas
¢ QfthylodiforidZhaR 141 6 Bh. SOL5 kB, GRE LAEHGH WY bropen
fil tﬁg(t)i o()r]rltcnsag:ave§?’ﬁlé tglgtl e c n’poun(g, %?g-g%ll)rgﬁgotrt%-reﬂux and
1,d2ehdoropindglicrand pdriideq 68.66md BH$ 8 n{rbdly Mas 9ddedy petidhwis. The
white solid., (M+f1[) =181.0 . 10 EXAVPLE 1B .
reaction was stirred at reflux for 30 min. After this time, the solution was cooled to
RT and the solid was collected by filtration to give the title compound, 4,5-dichloro-

1,2-dihydropyridazine-3,6-dione (65gm, 90% yield) as white solid. MS(M+1)=181.0

EXAMPLE 1B
Preparation of 2-Benzyl-6-(benzyloxy)-4,5-dichloropyridazin-3(2H)-one

o)
cl
cl 2
o)

To ar.b. flask was added 4,5-dichloro-1,2-dihydropyridazine-3,6-dione(20 gm,
73.8 mmol), DMF( 200 ml), potassium carbonate(20.36 gm, 147.6 mmol) and
benzylbromide (15.14 gm, 88.56mmol). The reaction was stirred at 50°C for 6 hrs
and then stirred at RT overnight. After this time, the reaction was poured into a 1:1
water: hexane mixture (2000mL). The resultant mixture was stirred at r.t for 1 h. A
solid precipitate formed and the precipitate was collected by filtration to give the title
compound, 2-benzyl-6-(benzyloxy)-4,5-dichloropyridazin-3(2H)-one (23.9 gm, 90%
yield) as light yellow solid. 'H(DMSO-D6) 7.45(m, 2H), 7.35(m, 4H), 7.30(m, 4H),
5.26(s, 2H), 5.17(s, 2H)
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Preparation of

2- Benzyl - 6- (benzyl oxy) -4, 5-di chl or opyri dazi n- 3(2H) - one
OC N N C O To ar.b. flask was added

4, 5-di chl oro- 1, 2-di hydr opyri dazi ne- 3, 6-di one(20 gm

15 73.8 mmol ), DMF( 200 rr:qg“m,gqgs ~um car bonat e( 20. 36
gm 147.6 mmol) and benzyl brom de ? 5.14 gm

88 .Préparakipn of ReBenzgl6-i(benzybuxy 4|5+ bie@-ctilotipheh gl pyaridazin-3(2H)-
and then stirred at RT overnight. After this tine, the
reaction was poured into a 1: PM€water: hexane m xture
(2000nmL). The resultaf_ mxture was stirred at r.t for

1 h. A solid precipitat
was collected by filtrat
compound,

2- benzyl - 6- (benzyl oxy) -4 .
.(23.9 gm 90% vyield) a ght yel | ow sol i d.
"H(DMSO-D6) 7.45(m 24), .35m 4H), 7.30(m 4H),
5.26(s, 2H), 5.17(s, 2H) -22 MPLE 1C Preparation of
2- Benzyl - 6- (benzyl oxy) - 4- chl or ophenyl ) pyri dazi
n-3(2H)- one C / OOO N Cl / 65 To a round

b benzy! 4
i el orspgrad BRro e Bey gv&ﬁgg‘fﬁé(?g'?ﬁ b IRRR Ik 4.5
4-d3 1 HopRRERM- RO e gftfg?&j 5%34%1;931) ﬁggﬂlofoiailler%f?lr uene%% §19:07

2N sodi um car bonate(1
n1g)n 12h @ 8 ParBPH3Y 4oc(18m2agmna@( l'ﬂrﬂml , 249 Bhemobawlieas(200 ml)

tirred t 10QC for 36 hours. After this tine
¢ 780 S b3 desn. oliramol o The reagiien whestisregeh i 0076 hours

s TSP U .

organic layer was washed with water (100 ml), saturated aqueous NaCl (100 ml). The

—|
Cz-=z""
=
5
o
~—+
~—+
~—+
)
N
o

azi n-3(2H) - one

organic layer was dried(MgSO,), filtered and concentrated. The crude material was
recrystallized from methanol (150 ml) at -25°C. The solid was collected by filtration
to give the title compound, 2-benzyl-6-(benzyloxy)-4,5-bis(4-chlorophenyl)pyridazin-
3(2H)-one, (19.5 gm, 70% yield) as light yellow solid. MS (M+H) =513.1.

EXAMPLE 1D
Preparation of 4,5-Bis(4-chlorophenyl)-1,2-dihydropyridazine-3,6-dione
cl
9@
NH
| |

NH
(J 7
Cl

To a round bottom flask was added 2-benzyl-6-(benzyloxy)-4,5-bis(4-
chlorophenyl)pyridazin-3(2H)-one (15.5 gm, 30.21 mmol), toluene(70 ml) and
alumina chloride (10.08 gm, 75.54 mmol). The reaction was stirred at 90°C for 2 h.
After this time, the reaction was cooled to 0°C and water (200 ml) was slowly added

to the reaction. The solution was extracted with ethyl acetate (3 L). The organic layer
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organic layer was dried(MSH), filtered and
concentrated. The crude material was recrystallized
from methanol (150 ml) at -25C. The solid was
collected by filtration to give the title conpound,
2-
@mﬁheg r»]\(lem%xﬂ (gzsa)mflafgf }%‘nﬁ& fa 9&&@5?%&%{1‘& ORYA! $8E brganic
s ollaycﬁL deEar(eW[(MgBOa) 51]13re1:l and Eo@éANE’deE The Bile papdur@n4 Gtbis(4-
- Bi s( 4- Bhlorophenyl) 1, 2-di hydr opy

%rPH]ée“g eL-¢ridaydropyyidesingp, 6pq].l.pne@v\@|s olytgingd 2 g selid and used in

enzy L %Bg\ﬁi‘y?ﬁg&?" 4M§ (MHP 3349, 333.0

chlorophenyl)pyrlda2|n 3(2H)-one (15.5 gm 30.21
mol ), toluene(70 M) and__alum na chloride (10.08 gm
75.54 nmmol ). The reacti on EReAMPLE IBd at 90C for 2 h

et or (280 BonbPE ARGl & ?s{‘f OBt Biyfliing

solutlon was extracted vaI- acetate (3 L). The
organi c | ayer -23 was mashe| th Yater (200 nl) and
saturated aqueous NaCl (200 ™)y fhgyorganic |ayer

was dried (MySO4), filtered and gongentrated. The

title conpound, 4,5-bis(4- dr opitenyl ) -

1, 2- dlhydropyrlda2|ne 3, 6-o'ou=, wes obtained as a

solid and used in the wi%hout further purification.

MS (MtH)g the 33 bR¢4- aﬁgrogh&yﬁxﬁm%d%ﬁ)ﬁ%ﬂﬁé 36l (ﬂancoivas added
3, 6-Di chl oro-4, 5-bi s(4- chloropheny pyri dazi ne.

N PQCL: K50 @i), d)lomeset H‘@e resultant reaction mixture was heated reﬂux for 2 h.

'la&?e% légglrxlrlng O d] E{E]IXH() A]ﬂe% tl%ls E}lnd[ 88&; “d/aaSZI‘IelrI]l%ng End%r reduced

pressure. To the reisude was slowly added ice (250 gm) followed by the slow addition

of water (250 ml). A solid precipitate was formed which was then collected by
filtration to give product as dark solid. The crude product was dissolved in CH,Cl,
(250 ml) and the solution was filtered through Celite(30 ml). Collect the filtrate and
concentrate to give brown solid. The crude solid was recystallized from CH,Cl,
(30ml) and hexanes (500 mL) to give the title compound, 3,5-dichloro-4,5-bis(4-
chlorophenyl)pyridazine as beige solid (5.0 gm, 45% for the 2 steps). MS; (M+H) =
368.5,370.5

EXAMPLE 1E
Preparation of 1-(6-Chloro-4,5-bis(4-chlorophenyl)pyridazin-3-yl)hydrazine

cl O NHNH,
~N
|
N
cl O Cl
To ar.b. flask was added 3,5-dichloro-4,5-bis(4-chlorophenyl)pyridazine (4.5

gm, 12.2 mmol), pyridine (20 ml) and hydrazine monohydrate (1.494 gm, 30.49
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10 POC13 (50 m), dropw se. The resultant reaction

m xture was heated reflux for 2 h. The reaction
turned into black. After this tinme, POCL3 was renoved
under reduced pressure. To the reisude was slowy

a t ddit i . of
vvadltqg{r%u 2%<r§%%09@1x{u|% g'gy\gtg'(r:éayat IQ (,s h)‘?vi’ }?o'gﬁéelj &Rﬁvmt}ng% the
Vvaneactthmnnﬁmlrb &ak edolby to RTl Waddr (400 ﬂhg »gas\me:pmda ahd @Solid

dark solid. The crude product was di ssolved in CHC 2
15pregiptiatad.) Thepletn wey %lﬁqr%awda@e splid waseplteried @gH air dried

J)\}ehﬁéI%QO% thgﬁ lJe 8&{'1%5 !Stcfll%? é%ntgs@ c%'i](i/rg qnplf)g%r azin-3-

cfu € SO wWas' rec

f rﬁmyfmmez?, Ter081% ya¢ld) Hexstids MSOU-+)>-34400 gi ve the
title conpound, 3,5-dichloro-4,5-bis(4-
chl or ophenyl ) pyri dazi ne as beige solid (5.0 gm 45%
for the 2 steps). M, (Mt 1§ﬁ§ 370.5 20 EXAMPLE
1E Preparati on of @XA élF

1- Peeparation oft6- CHlbFd- 4sq;hk(qr¢mmfmha,ny 1,2 hﬁziaaolamj-bwldazm-
razine ClI / NHNH2 ~ |
was added 3(2H) One
3, 5-di chl or o- 4, 5- bi s(4-ghl orophenyl ) pyridazine (4.5
25 gm 12.2 mmol ), pyridiT 0 mM-)NHand hydrazi ne
nmonohydrate (1.494 gm 30.49 Al mﬁzﬁb The reaction
m xture was stirred at 120C for| 1 . After this tine,
the reaction mxture was edglechA® RT Water (400 m)
was then added and a soli c@ gpitated. The solution
was filtered and the so¢iird ¥as coll ected and air dried

1" (o cniten bk Brek od o cERERM sprtemudiimidpagte (DD (8.1

I r I
(iipsmaine A TEDRI B gl o4 i

6 Oﬂﬂr@lvlt?nYl)B%rbiaSM Ehhysiragiec(3yds) g, 11 2mdiol ¥ waszalded # Spbrtions
] poX/ 9(?rznllr|;]._ Tl::’&e( re'&gtlon was sgrregv a{\p'l‘ for 2 h. After this time, the reaction was

poured into water (300 ml). The solution was filtered to give product 6-chloro-7,8-

bis(4-chlorophenyl)-[1,2,4]triozolo[4,3-b]pyridazin-3(2H)-one to give the title
compound chloro-7,8-bis(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one
(3.6 gm, 92% yield) as a solid. MS (M+H) = 390.9, 392.9; '"HNMR (DMSO-D6)
7.39-7.44(m, 4H), 7.28(m, 4H).
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NN C 10 G To ar.b. flask was added THE (50 ni)
and carbonyl diimdazole (CDI) (8.11 gm 50 mmol).
After the CDI was conpletely dissolved,
1- (6-chl oro-4, 5-bi s(4-
chl orophenyl ) pyri dazi n- 3- e (3.65 gm 10
mol ) was added in 4 port%ﬂ%‘gwﬂ{)\%r&m m n. The
r ea®reparatian of b+ Clile do-38- IRI(#ﬂﬂo&phenﬁD-QaheﬂlhI-{Sl 2 I4]fhazolo[4 3-
the reaction was 15 poured into water (300 nl).
solution was filtered Uﬂpﬁﬂﬂéuﬁﬁﬂaﬂ%Pns chl or o- 7, 8-
bi s(4-chl orophenyl)-[ 1,2, 4]
triozol of 4, 3-Db] pyrl dazi® -on,g/,no g| ve the title
conmpound chl oro-7, 8-bis(4 rohe % [
1, 2, 4]tr|azolo[4 3 b] pyri da h&ﬂ: (3 6 gm 92%
yield) as a solid. M5 (MtH) = § 392.9; "HNMR
(DVMBO-D6) 7.39-7.44(m 4k . m 4H). 20 -25
EXAMPLE 1G Preparation of cl
6- Chl oro- 7, 8- bi s(4-chl dt'ophényl )-2-methyl -11, 2, 4] tri az
°| of 4 3l’o 9} bpﬁisﬂ(%'aﬁd%gwrop@? g%s@ﬁlorﬁpﬂenw)-ﬁne{ﬂyl-

To ar was ad
6 [dtﬂ ﬂtmzﬁl($4 Bitd pykidakined(@Hreny (1208-mg BEG77-mmol), DMF (10 ml),

S P b4 DTS O CECET 3,62 el bt PR ALSY £ 645 mmol)
g rﬁ‘he“re@&loms)stm‘@@ di RP qﬁ{m h%?[‘é{; s lil%ﬁ,%?lﬁﬁéé {rﬂrg'lag added to

The reaction was stirre ter
tithe reamﬂcbxeamda?ﬁﬂndrﬂréap%echdﬂ&dsohd wais hellécﬁéﬁilﬁy filradionl tégive the
d preci é)l tated. The solid was coll ect

f .trtlercmp@ﬁn $-ghlgwe-1, ﬁ@lsférchhomr@eeﬂhﬁduﬁbyl [1 2 X Jtriazolo[4,3-
Ol tri az
olbﬁPW%a? G ne {1 SR SRR S (L gms by dogdy
NHRMROBMBO-B66 7942(m, 4H), 7.28(m, 4H), 3.56(s, 3H). '3CNMR (DMSO D6)
147.95, 147.08, 136.18, 135.51, 133.95, 133.37, 131.85, 131.65, 131.20, 128.86,
128.09, 128.01, 32.95.

EXAMPLE 1H
Preparation of 7,8-Bis(4-chlorophenyl)-2-methyl-[1,2,4]triazolo[4,3-b]pyridazine-
3,6(2H,SH)-dione
CH,3
Ci N/N/
[ J=o
I N

|
NH
O o
Cl

To a round bottom flask was added 7,8-bis(4-chlorophenyl)-2-methyl-
[1,2,4]triazolo[4,3-b]pyridazine-3,6(2H,5H)-dione (1.2 gm, 3.29 mmol), THF (15 ml),
and potassium trimethylsilanolate (1.7gm, 13.2 mmol). The reaction was refluxed for
2 hrs. The reaction was then cooled to RT, and the solution was concentrated under

reduced pressure. The residue was treated with water (20 ml) and the pH was
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"HNVR(DVSO- D6) 7.42(m 4H), 7.28(m 4H), 3.56(s, 3H).
13CNWR (DMVSO-D6) 147.95, 147.08, 136.18, 135.51,
133.95, 133.37, 131.85, 131.65, 131.20, 128. 86,

128. 09, 128.01, 32.95. 15 EXAMPLE 1H Preparation of

7, 3 yl ; ' - m
Bl o0 QUM b S b fy G MR 15
\ akid hekarf@s (CI rrﬂx)an'ﬂclhascrlomdndwbmttrmm fol fiakin WaAspragigiedle was

7, 8- blsé hl or oph. eny] ) - 2-ne

[ 1coHeqtEd by -,!tafftwmo 8l tbwﬂ%%nmu@ B8 his(41qhloapricaylp-2-methyl-

g 234]% o1 anoq]gyfh'ﬁia%%é;%rﬁbkls U@ioRé’{lafg,ﬁP“%% ield) as vellow

vva@hdeMSJ(MdH)@}% @ HI\IEMRTDMS@@H)IIQIEO(/@SBHI) esu(@orie d.29(d,
and the solution was _concentrated under

re%lﬁ)e&;%’r @8Ryt B ATH). B d)mas treated with water

(20 M) and the pH was -26 adjusted to 5 using IN HCI.

To the resultant solution was added ethyl acetate (15

m) and hexanes (15 m) apXAMEBLEdQ ution was stirred

for 5 mn. Aprecipitate was collected by filtration

to gi ygenq{gtlpp of %,SC%lﬁﬁoqjﬂgrophenyl) [1,2,4]triazolo[4,3-b]pyridazine-

7, 8- bi s(4-chl or ophenyl)

[1,2,4]triazol of 4, 3- b] pyr%l TN “$BF 2H, 5H) - di one (1. 2

gm 95%vyield) as yell ® [id. l\@I(I\/H-H) =386. 9 ' HNWVR

(DVMSO-D6) 12.60(s, IH), 7 d, 7.29(d, 2H),

7.23(d, 2H), 7.15(d, 2H), +6( 57 0EXAI\/PLE2

Preparation of 7,8-Bis(4- chI or dphe

1,2,4]triazol o[ 4, 3-b] pyri

A/ V1 NNHO

EXB 6(2H, 5H) - di one

Cl

To ar.b. flask was added 6-chloro-7,8-bis(4-chlorophenyl)-[ 1,2 4]triazolo[4,3-
b]pyridazin-3(2H)-one (100 mg, 0.256 mmol), prepared as described in Example 1F,
THF (5 ml) and potassium trimethylsilanolate (132 mg, 1.026 mmol). The reaction
mixture was stirred at 85°C for 1.5 hrs. After this time, the solution was cooled to RT
and the reaction was diluted with water(25 ml). The pH of the solution was adjusted
to 4 with IN HCI. The resultant solution was extracted with EtOAc (3 x 20 ml). The
combined organic layers were washed with water (20 ml), saturated NaCI(20 ml).
The organic layers was dried (MgSO,), filtered and concentrated to give the title
compound, 7,8-bis(4-chlorophenyl)-[1,2,4]triazolo[4,3-b]pyridazine-3,6(2H,5H)-
dione (90 mg, 95% yield) as yellow solid. MS (M+H)=372.9
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N NH/ O C To ar.b. flask was added

6-chl oro-7, 8-bi s(4-chl orophenyl )-[1, 2,4]triazol of 4, 3-

b] pyri dazi n-3(2H) - one (100 ng, 0.256 nmol ), prepared

as described in Exanple IF, THE (5 m) and potassium

trinmethylsilanolate (132 ). The reaction
"BRANBER T

15 m xture was stirred at hrs. After this

t i rirephRRioRf QLT rifhsoro arkigd)Heazy1)-6-chilékot 1)8-bist2€hio?Bphenyl)-
was diluted with water(25 nl). The pH of the solution

was adj usted t oll2.4ltriazelei4ieb]pyridazined@H)aene sol uti on

was extracted with EtOAc (3 x 20 ni The conbi ned

organi c |l ayers were_washed with wet {26F4 ),

saturated NaCl (20 n’l:'). ’i- orgami c +afers was dried
(MSHM), filtered and gentlt apeg to give the title

20 conpound, 7, 8-bi s(4-thl ofjoplenyl ) -]

1,2,4]triazol of 4, 3- b] pyr&dazinb- 3, 6( 2H, 5H) - di one (90

ng, 95%yield) as yell $0l icg. M5 (MtH) =372.9 -27

EXAMPLE 3 Preparatio
2-(4-(Trifluoromnet hyl

s )bnzyl,)-6-ch| oro-7, 8-bis(4-chlor
opheny! 52 2 palutomet ¢-eligsay Sfs(4-chigsgrhicaniHl h2 3 trigolokie3-

d idazi 1 | uti on_of
o-IplidazirE Gtont (750 Mebs o2 enih. peredisSRLin Framte 1F,
b]ip\DMB g0 i3 (2khd @K ,AODQ 70%ng, 1.932niBDIahd 4pr epar ed

as described in Exanple IF in DMF (10 nl) was added
tBioromethypbenzy i ompidsy ()46ng, 492 mmol). The reaction mixture was

(tibdl ugmesperhy! ri ﬁxfde%% %'5%09{ ;ig”;w%se ccgo‘ig o d?t%t?ﬁ Iw"lﬁl"\'ﬁ%{greqso mL)

The reaction mx rre

Aragdnhe $dlidwess coliedtediby filtRTiof] THE SslidMvhdwieNe fvithSRatBl (RS mL x
10 and the solid was collected by filtration. The

so)iaad deied i vasguigi aven ab S qveBight t give the title compound, 2-(4-
(trifluoromethyl)benzyl)-6-chloro-7,8-bis(4-chlorophenyl)-[1,2,4]triazolo[4,3-
b]pyridazin-3(2H)-one, (990 mg, 94%) as yellow powder. HPLC : 4.23 min; MS:
M+H = 549.

EXAMPLE 4
Preparation of 2-(4-(Trifluoromethyl)benzyl)-7,8-bis(4-chlorophenyl)-6-
(methylamino)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one

cl CF,
sWeay

I =0
| N

~-N
O NHMe
Ci

A mixture of 2-(4-(trifluoromethyl)benzyl)-6-chloro-7,8-bis(4-chlorophenyl)-
[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (50 mg, 0.091 mmol), prepared as
described in Example 3, and 2.0 M methyl amine in THF (0.4 mL) was stirred at
reflux for 12 h. After this time, the reaction mixture was cooled to RT and diluted

with water (5 mL). The resultant solution was extracted with EtOAc (5 mL x 3). The
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2) and dried in a vacuum oven at 50C overnight to give
the title conpound, 2-(4-
(trifluoromethyl)benzyl)-6-chloro-7, 8-bis(4-chl orophen
yl)-[ 1,2,4] triazolo [4,3- b]pyridazin-3(2H)-one,
9(%9[1_8?%(19&@%& %%Q{éé@%a epa?ha\t)vlla_{g h@o?lL%c Aol Wed B@saturated
2-qqheQuErN4C 16 mdore 2y Thdenpayic Yayér 8ab dﬁédﬂfo‘&iﬂ INOESIPA) Eiltydel -and
nmet hyl am 4] triazolo [4

6-
p)FPS"ﬁed‘E’ia ddp QBsa"b%eméf ProducicESe cyde prod@cwawwiﬁed@y ppeparative

A
> P PR HPLG o give th titl compaund, 0-(d-qriflugromethybbopryl:7.8-
0dﬁs{ﬂwﬂl}morﬁfﬂﬂnﬂ)*ﬁ}(trﬁdtmﬂhﬂioﬂBQJéltnﬁidldWl* B}ﬁ(la@m@(&H) -one (31.5
(50 o,0- 0 prepared as .described in n‘g@{

mg, /2)36 e@@!‘ﬂww% LGy 4rHEmin MStMyHmg44t N

at f Al 1 t4,0 -
i CPCA Hbn” B3Ry, JEA O T T B 1L MR TR o, 3-100
m.Hz) Tﬁe(llé,sdJIJ#a(mO m)mm @H i $=EX0 Hay t7e05 @, 4, F10ACHz), 5.18
b i ned orgbnlc | ayers were
W&@HG%P il D1~ %\]a(lfﬂ b()52|"ﬂ§ (;2H£9l JF8U Baed by saturated
aqueous NaC (5 nL x 2). The organic |layer was dried
over MgSOH4, filtered and concentrated to obtain a
crude product. The crude ExXAdMPLBSES purified by
preparative reverse phase HPLC to give the title

coRFrRRMRAtiomof 35 (Risrahlenophenyly 2ymeshyl, 5 e @r-guoromethyl)pyr-dm-

] o) pyr i Aainacpi) 2 kB Y STSRRdne 2B SIOGPRG,

solid. HPLC : 4.17 mn; MS: MH = 54eH; ' HNI\/R

(CDC13), ppm 7.55 (2HC 10. u-H), 7.47 (2H, d,
J=10.0 Hz), 7.34 (2H, d, 0.0 JHz)sg. 21 (2H, d,
J=10.0 Hz), 7.09 (2H, d, v , 7.05 (2H, d,
J=10.0 Hz), 5.18 (2H, s), 4 1954-R1 (1 H, br), 2.95

(3H, d, J=5.0 Hz). 10 Pr eplar ati on of
7, 8- Bi s(4 chl or ophenyl ) hyl O5- -(trifluoronethy
I)pyrldl n- - |

CF;

EXAMPLESA
Preparation of 2-(Chloromethyl)-5-(trifluoromethyl)pyridine

cl N F
The mixture of (5-(trifluoromethyl)pyridin-2-yl)methanol HCI salt (293mg,
1.4mmol) and SOCI,(1.5ml) was stirred for 10 min. After this time, the solution was
concentrated under reduced pressure to give the title compound, 2-(chloromethyl)-5-

(trifluoromethyl)pyridine HCI salt.
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2-yl)methyl)-[ 1,2,4] triazolo [4,3-Db]
pyridazine-3,6(2H,5H -dione CI N CH3 O Ni N Cd O
N CF3 15 EXAMPLES5A Preparation of
2-(Ch|oronethy|)-5-(trif|uoromsthyl)pyridine FF C

N F The m xture of
(5-(trifluoronethyl)pyridi r%(AZMyII) nel?hanol HCl salt
( 2PBeymrati@dofl7, 8¥Bi®d4}clﬂmd)pﬁ€§§ﬂ¥-(liméﬂhﬂl) SW(tﬁmw’oPﬁﬂeﬂh?l)pyrldm-

10 mn. After this e solution wa
concentr QtﬂH“?fHMBT[I@éﬂ%‘é’@l‘ﬂf'éslﬂm/@dﬁﬁng'l% 2Hifd )t dipne

conpound, 2-(chl oronethyl)-5-
(trifluoromethyl)pyridi HS

Preparati on of U
7, 8- Bi s(4-chl orophenyl ) -2-Tretl
[)pyridin- 2-yl)nmethyl)-[ 1,2,
pyri dazi ne-3,6(2 H,5H)-dig
N CF3 5 The solution ofl
8- bi s(4-chl orophenyl)-®'methyl -[1, # 4N riazol o[ 4, 3

N

sal_y- 29 EXAVPLE 5B

-5 ( (5= (trilluoronethy
thiazol of 4, 3-b]
~O 214N NN d

/l

CF;

The solution of, 8-bis(4-chlorophenyl)-2-methyl-[1,2,4]triazolo[4,3-
b]pyridazine-3,6(2H,5H)-dione (430mg, 1.11mmol), prepared as described in example
1, 2~(chloromethyl)-5-(trifluoromethyl)pyridine(1.4mmol), K,CO; (620mg, 4.5mmol)
in DMF (10ml), was heated at 80°C for 1 h. After this time, the solution was cool to
RT and diluted with ethy! acetate. The resulting solution was then washed with water.
The organic layer was dried over Na,SOy, filtered and concentrated under reduced
pressure. The crude product was purified using silica gel column chromatography
using an automated system eluting with a gradient (20-50% Ethyl acetate-Hexane) to
give the title compound, 7,8-bis(4-chlorophenyl)-2-methyl-5-((5-
(trifluoromethyl)pyridin-2-yl)methyl)-[1,2,4]triazolo[4,3-b]pyridazine-3,6(2H,5H)-
dione (110mg, 18%) as light yellow solid. In addition, the O-alylated product, 7,8-
bis(4-chlorophenyl)-2-methyl-6-((5-(trifluoromethyl)pyridin-2-yl)methoxy)-5,6-
dihydro-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one was obtained from the HPLC
separation of the crude product. 7,8-Bis(4-chlorophenyl)-2-methyl-5-((5-
(trifluoromethyl)pyridin-2-yl)methyl)-[1,2,4]triazolo[4,3-b]pyridazine-3,6(2H,5H)-
dione: MS, M+H=546; '"H NMR (CDCl;) § 8.75(1H), 7.90(1H), 7.49(1H), 7.29
(2H), 7.22-7.18(4H), 7.10(2H), 6.15(2H), 3.53 (3H).
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b] pyri dazi ne- 3. 6( 2H, 5H) - di one (430ng, 1.11mmol),

prepared as described in exanple 1,
2-(chloromethyl)-5-(trifluoronethyl)pyridine(l.4mmol),
K2C33 (620ng, 4.5mmol) in DWF (ICn1) was heated at

80C for 1 h. After this ti ggaNp Eﬁ@lution was cool to

RT and diluted with ethyl acetate he resulting

sol uPieparatem bfﬂ?,&-hiﬂé-h:hI:bm{)hdfnyl\)almr(tlﬂlﬂleﬂibﬂml}ﬂ}}ﬂmx@f)methyl)-
| ayer was drled over Na2SO4, filtered and concentrated
under reduced [LpAlEagele[4, Fhlpyridaring3 SEIESHjzlione

purified using silica gel colum chronatqgraphy usi ng

an automated systengel uting with_a gr di gt (20-50%

Et hyl acet at e- Fbxane) N-Nhe ? € conpound,

7, 8-bi s(4-chl orophenyl ~yL}§e((5-

et hyl ) - [

a3, 6( 2H, 5H) 15 di one
(110ng, 18% as Ilght olid. In addition, the
0-al yl ated product,ci?; 8
bi s(4-chl orophenyl ) -2-nethyl -6-((5-(trifluoronethyl)py
ridin-2-yl)nethoxy)-5, 6-

di hydro-[1, 2, 4]tr|azolo[4E§%$&ﬁ¥J 9§2|n-3(2FD-one was
ation

obt ai ned fron1the HPLC sep f the crude
product. 7, alrspﬁn(ﬂmﬁmfatanmmmsﬁumldmbhényﬁ)(ix((z-

(trifluoronethyl)pyridi %nethl
L 5 ot ethps iy oo s hHBASIDI, Sbpy rhtaziti-36280)-one
NS MtH=546; | H NMR (CDC13) S 8.75(1 FD 7.90(1 H),

7.49(1 H), 7.29 (24) .22-7.18 G(ZFD
6.15(2H), 3.53 (3H) F\ui\ r e ara\tuon of
7, 8- bi s(4-chl or ophenyl thyl silyl)ethoxy)m
ethyl)- [ 1,2,4] triazolo [H, 3 b]
pyri dazi ne- 3 6(2H 5H) - dirqne W NNV O N \ NH /
O C 5 EXAMPLE 6A Pre tian of
6- chl or o- 7, 8- bi s( 4-ght vebphe®I ) - 2- (( 2-
(trlnethyIS|IyI)ethoxy)nEth l) @£ 1,2,4] triazolo

(4 lolrophen)‘g[) 4Bl ,2.4]triazolo[4,3-

b]pyridazin-3(2H)-one (0.43g, 1.1mmol), prepared as described in example 1F, in
DMF (8ml) at 0°C was added NaH (57mg, 1.4mmol). After 15 min, 2-

trimethylsilylethoxymethyl chloride (0.25ml, 1.4mmol) was added. The reaction was
stirred for 0.5 h at RT. After this time, water was added. The resulting solution was
extracted with ethyl acetate. The organic layer was dried over Na,SO4 and
concentrated under reduced pressure. The crude material was purified by silica gel
column chromatography using an automated system eluting with a gradient of (Ethyl
acetate-Hexanes) to give the title compound, 6-chloro-7,8-bis(4-chlorophenyl)-2-((2-
(2-(trimethylsilyl)ethoxy)ethoxy)methyl)-[ 1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one as
a yellow foam (0.48g, 84%).
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N VN / A C 10 To a solution of

6-chl oro-7, 8-bi s(4-chl orophenyl )-[1, 2,4]triazol of 4, 3-
b] pyri dazi n-3(2H)-one (0.43g, |.Ilnmol), prepared as
described in exanple IF, in DM (8nl) at 0C was added
NaH (57ng, 1.4mol). After)ég I'E 6B"
trinmethylsilylethoxynethyl ch rlde (0.25mL, 1.4mmol)

was Bukgadatiothef 7. &M«ﬂ-@hlo\mphenyl)l-l-((eettlflﬁfetl@lﬁlﬂ)eﬂioxBTmethyl)-
After this time, water was_ ad . .The resulting

sol ution was IZ4lr PQ@PW'\MRMT“&ZHW 3,5¢H aHg-diomee
organic |l ayer was dried over Na2SO4 and ;concentrated
under reduced pressgre. .The crudem rlgk’mas
purified by silica ge ol unN—Bhr &Pt ogr aphy usi ng an
aut omat ed system el uti'sg W th\a gradi ent of (Ethyl
acet at e- Hexanes) to give thg tijtle conmpound,

6- chl or o- 7, 8- bi s(4- chl erqpheqyNi- 2- (( 2-
@ xy) met hyl ) - [

(2-(trinmethylsilyl)et
1,2,4]triazol o[ 4, 3-&}p dazin-3(2H)-one as 20 a

yeIIOM/foan1(O 489, 84% . -31 EXAMPLE 6B Preparation
o the solution of 6-chloro-7,8-bis(4-chlorophenyl)-2-((2-

t(ﬁf ffq tﬁ;’ l?ﬂg!%éﬁ(ﬁ?&?gﬂglgg F t&%é(glégd % pﬂld%lh%l(éﬁ)t -on OXYa Hég,

Py mmbnen 3}@((2%5)Wa@dae@ p&fassidm ArirgethNsilylofdde (TMSOK) (0.25g,
Cl 5 To the solution of
6 le$remel)7 The Bolytian was beasgshiergflyx. QA@QQO 5 h, the solutlon was cooled to

h h 4] t
it 8 DR B RSUFEE N i r b RERL O MR
W&Slualdd edhsRRIra&sed With ktyMBdebitd. SThe\ebAwid ok ddMR Ky ers were dried
(0. 25 1.95mmol ). The solution was heated to reflu

Afover NepS©ahfilterad aad sanceuiratedhundsd iidaged pressmie. aFf drNid-l@Qduct
%éﬁtdu?ﬁga\%g sn"silg? gg coli]umn ct he 0%22%)51& %g\hn%vaﬁrsl gfalﬁ)wated systlg:m to give

resul ion Was exf

acké afl€conpRind ORI AL cRIogsHHefyl)-2Y ET-BrivREH 153Ky )Bfhoxy)methyl)-
[1,2,4]triazolo[4,3-b]pyridazine-3,6(2H,5H)-dione, (260mg, 56%) as a yellow solid.

EXAMPLE 7
Preparation of 5-(4-(trifluoromethyl)benzyl)-7,8-bis(4-chlorophenyl)-
[1,2,4]triazolo[4 3-b]pyridazine-3,6(2H,5H)-dione

N/NH

@
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over Na2SO4, filtered and concentrated under reduced
pressure. The crude product was purified by silica

gel colum chromat ography using an automated systemto

give the title conpound,

7, 8-bi s(4-chl orophenyl) - 2« 2pfp1ffk AR hy! si | yl) et hoxy) m
ethyl)

[1, 2,P#}:pmamIoﬁ544Qtrbﬂlmﬂonthaﬁyln&naylﬁ(ﬁ}kbﬁw-clﬁibmenyl) 2-((2-
(260nmg, . 56% EXAVPLE

Pr étrggpeat{lyh”yaghoxy)methyl) [1 2 4]trlazol0[4 3- b]pyrldazme 3,6(2H,5H)-dione

5-(4-(trifluoronethyl)benzyl)-7,8-bis(4-qhl orophenyl) -
[1,2,4] triazolo [4g3-bl. _pyridazine- gﬁbé #fSFD di one
Cl 24NNNHO N N QY@ 20N/§i
Preparation of !
5-(4-(trifluoromethyl)benzyl) - N 8- bi s(4- chl or ophenyl) -
2-((2- (trimethylsilyl o et hyl )-[ 1, 2, 4]
triazolo [4,3-b] pyrida 31 6(4H, 5H) - di one CI
2ANNN-ON N O CFg [ £
7, 8-bi s(4-chl orophenyl)-2-((2-(
et hyl) -
[1,2,4]triazol o[ 4, 3-b] pyri dazi necg, 6( 2H, 5H) - di one,
(112ng, O0.22mmmol ), prepared as described in exanple

5 6B, 4- (The folutpmefdt$bhisiderapphénybrd-(@-((hidethylsilyl)ethoxy)methyl)-

e Rolsu P Bt o, o2y Frepared s

. Sledériea 1H@§arﬁﬂ@|6§d41(91fﬁ5r@}ﬂgh hibdAL R r¥nfd (gﬁllﬂ 0.24mmol),
697

acetate. The resul tlng sol uti on was washed
Wdﬁﬁ(h (Fhaago®.gamimol) 1a)DMF Vi&isl ) dwhebeatadent S8R 00,75 hour. After this
ter

gi %e,ttﬁeesqlgt?qdnev%gsgq%% { atReIg rll'(q;fg Furtec{ \%gllil gt% gcretea%es lJ’[‘hee rte(s)ultmg

10 (tdolftlonrRrBLshYd WREREGYd:) THe &g@r‘ué ﬁa‘bep%%@m b 3?04( Gfered
-(trinmethylsilyl)ethoxy)meth

and concentrated under reduced pressure to give the title compound, 5-(4-

et hyl silyl) et hoxy) m

(trifluoromethyl)benzyl)-7,8-bis(4-chlorophenyl)-2-((2-(trimethylsilyl)ethoxy)methyl)-
[1,2,4]triazolo[4,3-b]pyridazine-3,6(2H,5H)-dione, (160mg).

15 EXAMPLE 7B
Preparation of 5-(4-(Trifluoromethyl)benzyl)-7,8-bis(4-chlorophenyl)-
[1,2,4]triazolo[4 »3-b]pyridazine-3,6(2H,SH)-dione

N/NH

The solution of 5-(4-(trifluoromethyl)benzyl)-7,8-bis(4-chlorophenyl)-2-((2-
20 (trimethylsilyl)ethoxy)methyl)-[1,2,4]triazolo[4,3-b]pyridazine-3,6(2H,5H)-dione
(118mg, 0.18mmol) in 4M HCI in dioxane (4ml) in a sealed tube was heated at 90°C
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[ 1,2,4]triazol o[ 4, 3-b] pyri dazi ne-3, 6(2H, 5H) - di one,

(160ny). 15 EXAMPLE 7B Preparation of

5-(4-(Trifluoromnethyl)

benzyl ) -7, 8-bi s(4-chl orophenyl)- [ 1,2,4] triazolo

E\I"'foﬁl() @%Iuﬁy rAi’E@[,ﬁllgggo 0?1(%%10%15“ nHkRAEWSH cooldd b KT, 4Na MibLquently
5-doheértraitdd umieorsdtibed présozy [ The fed tirigsdrddecrb i e pyitified by

-((2- 20 . .
(2t %g?fé? PRass HRHG toraivsts tigle wpmpopnd, shesfingl peodyris f443- b] p

RSB SO 0 SR e

90135(213{351ﬂpmoﬁe he eobrled foamn (mag, ae‘m)e MShe+HessL:i' BCDCI3) d
o T ool s 3 Bt g e TS S06tDs 5060285,

crude product was purified by reverse phase HPLC to

give the title conpound, the final product, 5-(4-
(trifluoronethyl)benzyl) TEXANMBLE-ghl or ophenyl ) - [

1, 2, 4] trlazoldg yrlda2|ne 5 3, 6(2H, 5H) - di one,

as Pc,rSP%fraIt'@§é’f16 HO( hdxgraphemgd)-RHpreidin-4-yl)-[1 Gatitrdyzolo[4,3-

ISt A e A

6- Chl or o- 7- ( 4- ch[1g2,aafvamlb )4, Bb(By¥idadih3 ﬂé}Ldne[l 2,41
triazolo[4,3- 10 b]pyridazin-3(2H)-one an

6- Chl or o- 8- ( 4- ophqeyh) - 7- (pyt! -ylh/hHl 2, 4]
triazolo [4,3- pyrid Zhh:a(z H) -0 H—NH
N~O N N and | N/CIadCI 15

n

Preparati on of _N N
2- Benzyl 6- (be Xy)¥ 5-chl oro-4-( rc or ophenyl ) pyri
dazin- 3(2H); | d ci Ci

2- Benzyl - 6- (%enzyloxy) 4- chl or o- 5- (4 chlorophenyl)pyrl
dazi n-

EXAMPLE 8A
Preparation of 2-Benzyl-6-(benzyloxy)-5-chloro-4-(4-chlorophenyl)pyridazin-
3(2H)-one and 2-Benzyl-6-(benzyloxy)-4-chloro-5-(4-chlorophenyl)pyridazin-
3(2H)-one

Ci
o]
o]
N Ci
SRS o
Cl 2 and ~N
0 T
o

Cl

To a solution of 2-benzyl-6-(benzyloxy)-4,5-dichloropyridazin-3(2H)-
one(11.8g, 32.7mmol), prepared as described in example 1B, in toluene (200ml) was
added Pd(PPhs)4 (2.26g, 1.96mmol). After Smin, 2N aqueous sodium carbonate (65
ml, 130mmol) solution was added, followed by 4-chlorophenylboronic acid (7.16g,
45.8 mmol). The reaction was stirred at 100°C for 6 h. After this time, the solution
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3(2H-one C O VI NI V' N C iNand iNOI |
Cl O16,-,-,1 To a solution of
2-benzyl - 6- (benzyl oxy) - 4, 5-di chl or opyri dazi n- 3(2H) 20
one(11.8g, 32.7muvl ), prepared as described in exanple
1 6

‘ﬁas doBfetinTJ? Af t eﬁh@%@e{&%ﬂgﬁ arﬁ\?%@ﬂ&%ﬁ%ﬁﬁ%ﬁgﬂ%onﬁ @lz%gesultant
m s,ollitiﬂ)ﬁrwasl\&asheﬂ with mte&vasatladtéd dqudoak Na@kdThy organic layer was dried
4-chl orag Y ronic acid (7.16g 45.8 mol ). The
r SXEE Na#p gtgrte ApQ gongentrateRupdsy Tesluged pessare escrpgrproducts

t
B T T S ——
sA0% Edty] nesatevblekatt toigive thetide compouidaf BBer&ﬁ}UGQbénzyloxy) 5-

: |
F1APEP D et Tl SRHone e s Pan sy lowid-chloro-

e EEBHEl o UL dr S, e o B Hm ™
Et hyl acetate/kbxane to give the title conmpounds,

2- benzyl - 6- (benzyl oxy) - 5-
chl or o- 4- (4- chl orophenyl)EﬁAMngnsE(Zl—D one and

2- ben I -

5 (. EHmY AR RE YRR OBy ch chlgppulhengly s pyridin-4-
obt aiylypgiridszia-32HYene anEIBEp1-85 ba&yli’dstt(atdm&o@henyl) 4-
2- Benzyl - 6- (benzyl oxy) - 4- (4-chl orophenyl’) - 5- (pyri di n-4

- yl) pyri dazi n- 3( 2Kpyrddia- mapyrldazm-S(Z )-one

2- Benzylg 6- (benzyl oxy) - 5- (4- chl or ophenyl ) - 4-

(pyridin-4 pyr Pdazi n- 3(2H) -one clIn loO N\ N

N and \
N

Cl

To a solution the mixture of 2-benzyl-6-(benzyloxy)-5-chloro-4-(4-
chlorophenyl)pyridazin-3(2H)-one and 2-benzyl-6-(benzyloxy)-4-chloro-5-(4-
chlorophenyl)pyridazin-3(2H)-one (9.9g, 22.7mmol), prepared as described in
Example 8A, in toluene (136ml) was added Pd(PPh;), (2.35g, 1.17mmol). After 2min,
2N sodium carbonate (45.4 ml, 90.8mmol) solution was added, followed by 4-
(4,4,5,5-tetramethyl-1,3,2-dioxoborolan-2-yl)pyridine (8.5g, 41.4 mmol). The
reaction was stirred at 100°C for 42 hours. After this time, the reaction mixture was
cooled to RT and diluted with ethyl acetate. The resulting solution was washed with
water and saturated aqueous NaCl. The organic layer was dried over Na,SOy, filtered
and concentrated. The crude product was purified by silica gel column
chromatography using an automated system and eluting with a gradient of 20-50%
Ethyl acetate-Hexane to give the title compounds 2-benzyl-6-(benzyloxy)-4-(4-
chlorophenyl)-5-(pyridin-4-yl)pyridazin-3(2H)-one and 2-benzyl-6-(benzyloxy)-5-(4-
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N/ OocCll / .O [/ |1 | To a solution the m xture of
2-benzyl - 6- (benzyl oxy) -5-chl oro-4-(4 15

chl or ophenyl ) pyri dazi n- 3(2H) - one and

2- benzyl - 6- (benzyl oxy) - 4- chl or o- 5- ( 4-

O R o 85 T st i

(1@og1)9%awoatkgsd Pd(PPh3)4 (2.35g, 1. I7nnn|). After

2m n, 2N sodi um carbonate (45.4 m, 90.8muol)

sol uti on was added, followed by 4-

(4,4,5 5-tetranethyl -1, 3, ' g | an-2-yl ) pyridi ne
(8.59, 41.4 mml). The 20 Teaction s stirred at 100C

f orPréparmdionsof Wﬁehlo&bpﬁedyu)n&(p)tﬁkﬁnwﬂmll L0 8iHyd¥6pyridazine-3,6-
was cooled to RT and diluted with ethyl acetate. The

resul ting solution was washedligh¢ h water and

sat urat ed agqueous Nad . The prgani ¢ | ayer was dried

over Na2SO4, filtered and con|ent'a1ed The crude

product was purified by siltea
chr omat ogr aphy using an autonateo s*Ften1and el uting
with a gradi ent of 20-50% - MHcet at e- Hexane to
give the title conpounds 2- 6- (benzyl oxy) - 4- ( 4-

chl orophenyl ) - 5- (pyri di nei4- pyridazi n-3(2H) - one and
2-benz

chl or oﬁ?e?ﬁﬁ )'UCQPZ{HF?;;E%/’%& E62€iﬂz§l§§ﬂﬁé‘£ Chlompheyy s adpyidin4-
mﬁ)’ﬁgﬁ@aznﬁ-§gHF)’%He ang |2L&Wz§l% (nzf18xP%- (428%{9)}0Y§Her8ﬁ)efp§}3yrldm 4-

LE 8C r epar ati on of

4 y@)@y@m aaﬂame)(zsg(:'ga&mnmmmemm)e{ajm})wammed MICdadg,
o&% 2Iﬁmol) Ager stlmng at 8% é\l for 30 min. After this tim-|<-eo thae rgz?cltllcj)gl Inglgture

2+ V{;&;&égiﬂi goa (}?ﬁiﬂg%ﬁ?ﬁbﬁ Wa‘te‘l‘ vt élﬁﬁéd? 'R Brb%w!aie 3erh P ivh o i

2 sblmzyctnt@ Opﬂecnzcybx)ﬁypatﬁn( Fhehitlo coppamgd], ¥-(4-chjpyophahyl)-4-

Pt S 2B tloaes s ot yas abfimesto 3 el apwder

SQ[ﬁFI@Qé pt 80C for 30 mn. After this tine, the
reaction mxture was cooled to RT and 40mL wat er was
added. A precipitate formed which was

EXAMPLE 8D

Preparation of 3,6-Dichloro-4-(4-chlorophenyl)-5-(pyridin-4-yl)pyridazine

A sealed tube with of 4-(4-Chlorophenyl)-5-(pyridin-4-yl)-1,2-
dihydropyridazine-3,6-dione (0.1g, 0.33mmol) and POCI3(0.3ml, 3.2mmol) was
stirred at 135°C in an oil bath for 1h. After this time, the solution was cooled to RT
and poured into 1.5N NaOH-ice water (9.3ml, 14mmol). Ethyl acetate was added to
the resultant solution. The organic layer was washed with saturated aqueous NaCl.

The organic layer was dried over Na,SOy, filtered and concentrated under reduced
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subsequently collected by filtration. The title
conpound, 4-(4-chl orophenyl) - 5-
(pyridin-4-yl)-1,2-di hydropyri dazi ne- 3, 6-di one was
obt ai ned as a yell ow powder 15 (1.1g, 63% . EXAMPLE
8

3, BB oy e Fie cpBenh 31 Pichlorgrd (4 chlorophenyl).S-(pyridin-4
zi ylgpyridazin€a bidwn folim (@Dmg) which 243 u%e<$ edtheat further erﬂﬁhatlon
of 4-(4-Chl orophenyl)-5-(pyridin-4-yl)-1, 2-
di hydr opyri dazi ne-3, 6-di one (0.1g, 0.33mml) and I
POC13(0.3m, 3.2mml) was t 135C in an oi
bath for 1h. After thlsizEgAA{ﬁgggglutlon was cool ed
to lR"Epamldbnpﬂ'lﬁFéHlerG(ﬂclﬂMolﬁh@]rylb-Gﬁ(pyXﬁﬂﬁf-4{y®)—ﬁtﬂ 4]triazolo[4,3-
14mmol ) Eth | acetate was added to the resultant

sol utli’]BBir 1 ?’HB %?E&‘HFE apﬂﬁe?hlﬁﬁ%'sv(és‘lm opheryly-dt(pyrdingd-yl)-
NacCl . over
NeSor 111t er cal gl Ean| 2 eﬁfm 36

pressure to gives
3, 6-Di chl oro-4-
yl ) pyridazi ne a
wi t hout further
of

6- Chl oro-7-(4-
i azol o[ 4, 3- B pyridazi n-3(2H) - one and

[61 Cgl Z]r 2{%‘ 1&{5@%8}%&?& )4 4 Eﬁnyg - e&R?nIQI-Q\I fryBpyridazine

pur i |Eg5|on BEeVPLE 8E b Pﬁ?paratlon

10 N(Nfd9gl\t“ﬁn¥no\lj\ln@tha@6ﬂ(10ﬁﬂﬂwﬂé adde@hy&hmhb dabhydrate(1.2ml,

15

20

24.7mmol). The reaction was stirred at 80°C for 1h. After this time, the reaction
mixture was concentrated under reduced pressure. The crude product was then
suspended in THF and CDI(1.36g, 8.4mmol) was added. The reaction turned to
brownish clear solution, then to a suspension again. After stirring for 20 min, ethyl
acetate was added. The resulting solution was washed with water and saturated NaCl.
The organic layer was dried over Na,SQy, filtered, and concentrated under reduced
pressure. The crude material was purified by silica gel column chromatography
eluting with a gradient of 5%-10% methanol-dichloromethane to give 6-chloro-7-(4-
chlorophenyl)-8-(pyridin-4-yl)-[1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one as a brown
sold (0.52g) and 6-chloro-8-(4-chlorophenyl)-7-(pyridin-4-yl)-[1,2,4]triazolo[4,3-
b]pyridazin-3(2H)-one as light brown solid (0.27g).
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To a solution of

3, 6-di chl oro-4-(4-chl orophenyl)-5-(pyridin-4-yl)pyrida
zine 10 (0.69g, 2.1 mmol) in ethanol (1 OM) was
added hydrazi ne nonohydrate(1.2m, 24.7mol). The
reaction was stirred at SoﬁkﬁﬁﬁPPﬁ' After this tine,
the reaction m xture was concentrated under reduced
pr ess uPkeparationcefUriel- thﬂuphen@a)ssi(bmdmwgnqm et tridkoldil,3-
and CDI (1.36g, 8.4mmol) was added. The reaction turned
to brownish clear sldPMlelBﬁne'@kféﬁHﬁH)adeugpenS| on
again. After stirring for 28 mn, ethyl 15 acetate was
added. The resulting sol uyionl wa Washed with water
and saturated NaC . The Organ er%was dried over
Na2SO4, filtered, and concentratediunder reduced
pressure. The crude mater iaRy oY fi ed by silica
gel colum chr omat ogr aphy uti dg with a gradi ent of
5% 10% et hanol - di chl or@fetffane to gi ve 6-chloro-7-(4-

yr1 oaer 16 BEstpah Bt bl fechissonssnab wledBin o ) °

6-[al, mriazgro@ﬂﬂﬂ)ﬁrdaﬁhemh “oe (IR, @'msflmydq) Ipieipar%d"a]shéscnbed

|azolo[4 3- b] pyridazin-3(2H)-one as |ight own sol
( onixgmple&? IEXAVRC | pwey eq@iad abtassiunftrimethylsilyloxide, TMSOK,

T B G S oAk i Tt AR e,

NHofdtioflwa cdBlell RERTO e 1O 1B trated
6-chl oro. 7 c(4ech | or opher?y )l W(agﬁlllcglnrﬁa_le nger reduced pressure.

[ IThe, rajultingacrotioprddBetbiasypurifiad by +SeRk)phasedIP28 @ give the title

BRI TR B S P EST  ERERP Sa ardine.
TMKHH, 5}()3&3% (ng %3 y-ETISw Hagtion mxture was

refluxed for holUr. After this time, the solution
was cooled to RT. The sol uti on was concentrated under

reduced pressure. 10 The [ rude product was

purified b¥ azx;kfe ph;seﬁﬁfﬁhigggﬂﬁéf tze r;tle

comooup at Lan FiasH-a:yy- -
4] tﬁpgzol o[ 4, 3(2{)] pyﬁ}%llgz?,ﬁ @y ridin-4:y1y-1, 4itr1azolo[43

b]pyridazine-3,6(2H,5H)-dione

Ci
N—NH
/ ):0
r o\
| N NH
N_ _~ (o]

To the solution of 6-Chloro-8-(4-chlorophenyl)-7-(pyridin-4-yl)-
- [1,2,4]triazolo[4,3-b]pyridazin-3(2H)-one (29mg, 0.08 1 mmol), prepared as described
“in Example 9, in THF (3ml) was added potassium trimethylsilyloxide, TMSOK,
(36mg, 0.28mmol). The solution was heated to refluxed for 15 min. After this time,
the solution was cooled to RT. The reaction mixture was concentrated under reduced
pressure. The crude material was purified by reverse phase HPLC to give the title
compound, 8-(4-chlorophenyl)-7-(pyridin-4-yl)-[1,2,4]triazolo[4,3-b]pyridazine-
3,6(2H,5H)-dione, (12mg, 32%) as a yellow solid.
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3,6(2H, 5H) - di one, (8ng, 22% as a yellow solid.

EXAMPLE 10 15 Preparation of

8- (4-chl orophenyl)-7-(pyridin-4-yl)-[].,2,4]triazolo[4

, 3- b]pyridazine-3,6(2H 5H) -dione ci -NH >=0 N NH

N O To the solution of

6- Chl or o- 8- (4-chl or ophenyl ) -7-(pyridi n-4-yl) -

[1 2 4]tri azol o[ 4, 3- b] pyr iENAMPI3E 2H) - one (29rrg,
ared_as described 20 _in_ Exanp

THEP'(e:Bmt“ina%f éﬁaée %Pmeuwﬂrmﬁ@wm%dloyp&xﬁparéldm-4-yl) -2,3-

TNBOK, i (1 3, AR, 3 1y St r;g@mﬁ SR fbnd Bnitrite

was cooled to RT. The reactiQn n1xt
concentrated under reducedy
material was purified by
the title conpound,

8- (4-chl or ophenyl ) - 7- (pyr i-d™s 1,2,4]triazolo
[4, 3-b] pyridazine 25 3, 6(} -eong, (12nmg, 32% as
a yellow solid. -38 BEXAAWPLE 11 Pregpanati on of
4-((7-(4-Chl orophenyl) - 2- net hyl - 3, 0X0- 8- (pyridin-4
-yl)-2, 3-
di hydr o- [1 2 4] triazol o[ 4, 3-b] pyri daeNn- 5(6H) -yl ) met hy

L) Penz kel Ghitfon of 7¥-chRbrGphehly2-éni-8- (idin A%1)-

7- 1 ]
[ﬁ%ﬁ]t‘rgagpggg gnﬁﬂ?)rrd%zﬂE 3*‘6(2H%1{)Rﬁbﬁéj€10m@ % b)>8mmol) 4

ri dazi ne- 3, 6(
( ](bmgnormetbﬁ%mmr)ltnldﬂmg) rOd?ﬁﬁmcbiyl mﬁraz(mag;@ 0834r(1ﬁ’1ntj in DMF

(8% erwePs’heaﬁz g;%g é()l’ér{gr 2(9 min. Am tl)ns tlmeDM; reaction mixture was

cooled to RT and diluted with ethyl acetate. The resulting solution was then washed

: The crude
n HPLC to give

with water. The organic layer was dried over Na SOy, filtered and concentrated under
reduced pressure. The crude product was purified by reverse phase HPLC to give the
title compound, 4-((7-(4-chlorophenyl)-2-methyl-3,6-dioxo-8-(pyridin-4-yl)-2,3-
dihydro-[1,2,4]triazolo[4,3-b]pyridazin-5(6H)-yl)methyl)benzonitrile (6.5mg, 40%) as
the mono trifluoro acetate salt as a yellow solid. Rt=2.78, M+H=469; 'H NMR
(CD30D) 6 8.81(2H), 7.71-7.60(6H), 7.32(2H), 7.07(2H), 5.96(2H), 3.57(3H).

EXAMPLE 12
Preparation of 4-((7-(4-Chlorophenyl)-3,6-dioxo-8-(pyridin-4-yl)-2,3-dihydro-
[1,2,4]triazolo[4,3-b]pyridazin-5(6H)-yl)methyl)benzonitrile

CN
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(0.5m), was heated at 80C for 20 mn. After this

time, the reaction m xture was 10 cooled to RT and

diluted with ethyl acetate. The resulting solution was

then washed with water. The organic |ayer was dried

over : ungerr Hr )

or ssur & rglttioh 8 74 A fbrGARAED Bt 1L 2P e
pftﬂp;&rldﬁh@-?t 6281, Sllé) dlbﬂe (8mg,|0€023mm@10m1ﬂepared as described in Example

§n I%](/Ii-‘ (%hjl g\Bls ad ed KZCOr?E(tSng, 0. 036mm|oP)Xf81108w<$(i3 g/)f éll-dl n-4

di O}
l)@gcﬁg%@qﬂﬁeﬂz%ﬁlhggng&ﬂyo gzs%ﬁafq . fﬁﬁ} Psnrgf% e rXJF(])nggtrngXture was
aahhmdawﬁhl Ielhyhaa:eaat@l €T heonesid it sbluthrF\ﬂasm}en Maklmﬂﬁﬁth whter. The

b 8.81(2K) 7. 71-7. 60(6H).
7 mez ayelswg%qrﬁq)ovee gy filteresia E@cmrw@weatrwbﬁed

4_p(r?s?}1r(e4:FE% F%JFS OedH§/ \SvasspLglf' gd b))(f ore\éer?e FPhase HPLg t§)/ lgjv_efl%ptle
di d’oyrq:roﬂnd 23((7-(4-chlorophenyl)-3,6-dioxo-8- (pyrldm -4-yl)-2,3-dihydro-
41tri azol qL4 %TIdaZIn 5(6H) - )neth | ) benzon

|t[r1r21 ﬂlﬂazﬂlq&ﬂq?’mlnyrrdazler 6R)-yDmgthy b@rpg@ngmeuﬁ 2.5%2%) as a mono

(bS58 ATH  PUa s eba  § GaErA Bk, .-
4yl m
2&732%6?2‘2%%8<%E?;§T”82%é€2m”"?0ﬁ oved by 4- ) "
(bromonet hyl ) benzonitrile (5nmg, 0.025mmol ). After

15m n, the reaction m xtur uted with ethyl
acetate. The resultant soﬁ%@ggﬂﬁdgigthen washed with
wat BrepaFion 6f H4BLA-CRYES dpﬂ/&ijl)@” 6-atbxeVE(pyYREFDy1)-2,3- dlhydro-

filtered and concentrated under reduced “pressure.
crude pr otﬂhéﬂ]txmow%&fh]pxmbgzm-é(@{)sﬂ)lphﬁwé)blemltrde

give the title conpou
§ o(n«yﬁkgggwidin-4-y|)-2,3-

4-((7-(4-chl orophenyl) -
di hydr o- o
[1,2,4]triazol o[ 4, 3-b] pyri dazi ff 5(8H) - yl ) met hyl ) benzon
itrile, (4.2ng, 32% as a _mQo~0 N(ifluoroacetate
salt as a yellow foam MS||MrH=454; 1H (CD3CD) 6
8.68(2H), 7.71- 7.65(6H),Nz=28(20) 20( 2H),

5.94(2H). EXAMPLE 13 Preparation o

4- ((8-(4-Chl orophenyl) - 3, 6-di oxo- 7- ridin-4-yl)-2, 3-
di hydro- 15

[1,2,4]triazol o[ 4, 3-b] pyri dazi n- 5(6FD yl 1) met hyl ) benzo
ni tri | elo the solution of 7-(4-chlorophenyl)-2-methyl- 8 (pyridin-4-yl)-

[1,2,4]triazolo[4,3-b]pyridazine-3,6(2H,5H)-dione (12mg, 0.034mmol), prepared as
described in Example in DMF (0.5ml) was added K,COs (7mg, 0.05mmol) followed

by 4-(bromomethyl)benzonitrile (8mg, 0.041mmol). After 15min, the reaction mixture
was diluted with ethyl acetate. The resultant solution was washed with water. The
organic layer was dried over Na,SQy, filtered and concentrated under reduced
pressure. The crude product was purified by reverse phase HPLC to give the title
compound, 4-((8-(4-chlorophenyl)-3,6-dioxo-7-(pyridin-4-yl)-2,3-dihydro-
[1,2,4]triazolo[4,3-b]pyridazin-5(6H)-yl)methyl)benzonitrile, (3.5mg, 18%) as a mono
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CLNNH N N NOCN To the solution of

7-(4-chl or ophenyl) - 2- net hyl

- 8- (

pyridin-4-yl)-

[1,2,4]triazol of 4, 3- b] pyri dazi ne- 3, 6(2H, 5H) - di one
descri bed in Exanpl e

(12ny,

diluted with ethyl
washed with water.
filtered and ¢

The crude pr

Na2SO4,
pressure.

0. 034mmol ),

¢ oriGushCenid 463 kRS

prepared as

acet ate.
The

W foali Rt Dor 2y HRETR

0. D43@ry) ).34-A30 efH)L 50B{2H). t he reaction m xture

The resul tant solutlon was
organi c |layer was dried over

SRS Tty 8

Qpa 58. 66(2H) 7.71-

reduced
by reverse

p hase HGoliowd \@xahﬁﬁest wirk %repﬁ%&@éﬁ}%ng to methodls )an% p%ocedures

(8-(4- chloropheny ) -

d| He:o 25

3, 6-di ox

0- din-4

7-(pyri

)

[1,2,4]triazol o] 4, 3-b] pyri dazi n-5(6H) -yl ) met hyl ) benzon

itrile, (3.5ny, 18% as a nmono -40 trifluoroacetate
Sagk eangl%‘g ow_T Oa%‘({?re'v*“:‘* \ég Mass S
i pecs

f)/\g‘?vl?i?_z‘)c" 14 ] 'I'r:[\ 7 65 ¢ 7 3 ;bléiing( A Y Served (M+H)
dr epar ed*accor dj and pro%ghures aboveﬁ45
Bxanpl e Nunber Retenti on Mass $pecs
Time (mn) Cbse tf 4.21 545 15(4.21 588
é:b 16 ?558 562 18 S.GG4§§2 1913—76 %ﬁ&

16 3.58 502

17 3.94 546

18 3.66 482

19 3.76 488

20 3.72 518

21 4.19 545

22 4.27 559

23 3.85 528
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20 3.72 518 21 ~=(= 4.19 545 22 4.27 559 23 3.85
528 alb :~r} y.~ -41 Exanple Nunber Structure HPLC
Retention Mass Specs Tine (mn) Cbserved (MtH) 24 4.1
687 25~"?= 3.67 530 26 3. 9 544 fill 27 2.98 573 28

A\' A AL la¥Wal V. Na¥al

4?5 1T ; DU J. 00, 202
3h Zfalgal]é(%lgnﬁed n N g?ctélre P Hf’EC“Reg(?n;nonél 55 Bigss Specs
133 ~ 4 16 580l 24 ti 3 238 601 aslimefmiphq |3&€bseryed (M+H)
558 -424Exanpl it S re HPL@.Retentijon Mas687
Specs
25 3.67 530
26 3.9 544
27 2.98 573
28 4.23 531
29 4.27 545
30 3.86 482
31 4.24 603
32 4.55 587
33 4.16 589
34 3.36 601
35 4.23 600
36 4.29 558
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Time (mn) Observed (MrH) 37 t 4 3.59 545 38 3.74

473 39 4.12 546 rr R ~ N | 40 3.95 530 41
3.82 486 42 s’ F 4.36 559 43 4.06 550 ter: 44 3.61
532 45 3.72 532 46 3.66 546 47 Et { 3.79 546 =1 |
W#FE Ullpuunu etgw, |
(52‘{ €hl or ophgr;%cﬂeﬁg]tlop Mass Specs
(trifluaronet n-5-y| [me (pan) g \Orl’?\?‘Frved (M+H)
is 037n is si ng d m -43 389doubl ¢ bond,545
may be prepared by ed |n the art by the
met hods descri bed rthernore, the variations
a » denrpn Sit-@ n—b COI’mI ned—wi-t-h R2- RO
n and nP¥ound ijn t§ exanpl es>-dbove. The 473
gonmpounds of Set Al t to further illustrate
tlhe scope of the i thiout being limting in
gny 5 ey - SettA: N —EF3 ,.“\51\12/ EF3TNO {“46
40 3.95 530
41 3.82 486
42 4.36 559
43 4.06 550
44 3.61 532
45 3.72 532
46 3.66 546
47 3.79 546
48 3.76 532

The compounds of Set A below, in which R' varies, R? is 4-chlorophenyl, R
is 2-(trifluoromethyl)pyridin-5-ylmethyl, R* is methyl, R® is O, n is single bond and m
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NMNO NV N C OC ON~-N NNNV / CF3 CF3
NNN\ 'OV / OFNON_- NN G OC | ONN N
NN\ / CF3 OO N NN\ / CF3 NCINNON~N 10 G /
0, C ONN NN\ / CF3 CF3 N NO NON-N C OCd

0l 55 g 0 B8 e R e
NQHNve ~Fidthermore, the variations of R! demonstrated herein can be combined with
R?-R’, n and m found in the working examples above. The compounds of Set A are

meant to further illustrate the scope of the invention without being limiting in any

way.

Set A:
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NNON d 0Cl 0 5-NN --~- CFCF3 3 F3CO NN O

O N NI I NC O 0O -47 NN -N\ ~CF3 FNNN

\ CF3 HONNONO NN G I / O / ONN [/ ,N\ [/

CF3 NC-NCF3 _ONONNN YN-1 N OC 1/ C O
/

N FNN\/ CFBOCR\ | /| NNFN--0OQNO N N
a od O /—@C%F N o=

—N —N
CFs CFy
_0 N 7 NC N\ 7
[ D=gq I =g
X @
oS o
cl ° . Cl ° ,
=N /—N

As noted above, Set A consists of compounds that differ from one another
only in the identity of R! with R? fixed as 4-chlorophenyl. Set A may be considered a
one dimensional library of example compounds. Were one to vary both R! and R?, a
two dimensional library of example compounds would result. Set B is the two
dimensional library that consists of all permutations of all of the variants of R!
represented in Set A, the working examples, and a set of R? variants listed below. In
Set B, R® is 2-(trifluoromethyl)pyridin-5-ylmethyl, R* is methyl, R® is O, n is single
bond and m is double bond. The compounds of Set B may be prepared by one skilled
in the art by the methods described above. The compounds of Set B are meant to

further illustrate the scope of the invention without being limiting in any way.




5

5 As noted above, Set A consists of conpounds that

differ fromone another only in the identity of R

with R2 fixed as 4-chl orophenyl. Set A nay be

considered a one dinensional |ibrary of exanple

comaggﬂgﬁtso\l\? ngne to vary both R and R2, a two

di mensi onal rary of exanple conpounds mould result.

x the two drﬁen5|onal i brary that conS|sts of\
aII var|a~ o

@ A t rk| ng ex and pt

i st ed fbel Bw. | n, Megt R3|§‘IC

2- (tr|fluoro -thyl)pyrldln-

-yInEthyI ‘R4 is net hyl ,

S descri bgdcabowe~ The N

of Set B are nEant to further illustrate the Scope of

the invention without being limting in any way. 15
OCH.

2

-48 R2 variants of Set B: M
HOCH2 Me2 Oo\/
I NI O N N~ NON /
, MeNCHi MO MeQ Me®Q 37| ,
A N A\ \
<?I O N 0
N/ ,N\ I ,O/ ’N\\/IN
N N\ \ N
H
< - C“Q L T
\ > N/ 2 /N b \ N b
N
.\ .\ .\ MeO | ‘\
O | .
Bu MeO =
. Me
‘o
S AL X
, N Ve SC;T/ Nx \\I FX
FaC Me™ XX MeO™ X HO™ XX CNCTY
\ N/ \ N/ \ N/ \
« | F3C MeO MeO™ X
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NNI NN F3C MO MO 10 F3BCCH2ZOF F C , , , , -49

NN NN F\VI\VON O'" ~~N M N MO N Further

as noted above, Set B is the two dinmensional library

t hat con3|sts of akl pernutatlons of all of the

vari a ent ed | \\A and a set of R2

var i Ilste afjove with B3 fii xed as /«:r/
2-€ uoro )p r| nethyl r oneOL%/k
vary and nd hree dlne l'ibr

exanpl e conpounds moul result the th

di mensi onal l|ibrary that consists of aII pernutatlons

of all of the variants of R represented in Set A,

al | of KurtheR2swatedabbee, ISesB ésithalvev dithéisicnal libéry Baictodsists of
set. of R3 vari nts listed below. In Set C, R4 is

et hpArmuagions okpll of the variaigt of R orepisaentethia Jet Asandcusst ef R’
Rl L T e

Thmeao vpgR'dmddt> a‘ﬁGtR3§.h dirée divRAtiohdl libraHy b€Xample compounds
|IIustrate the scope of the invention wthout being
| i WUl epultn Sehy isdg threg dippgrsipnaldibsary hat cepsnmf diperapGitions of

v mg K%ﬁ%%ﬁh%pr&%%\% §é?g %:HF %e'@ varlants 11!;{28) agove for Set

B, and a set of R? variants listed below. In Set C, R*is methyl, R’is O, n is single
bond and m is double bond. The compounds of Set C may be prepared by one skilled
in the art by the methods described above. The compounds of Set C are meant to

further illustrate the scope of the invention without being limiting in any way.
R? variants of Set C:

o oo e e
7 , \/\‘

b

Cl

b
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NN NN N NO HCCFSHC\ / NHCNONNNGON
HC\ / \ I HCCFR3 HC\ / \'I NN-NNONH2C
NJH C C C F3 20 -50 H2C N~ H2CG- Q0 H2C O H2C OH HO -O
-NtN H2C CF3 H2C CF3 H2C H2C OH'. OH O O H2C- -

in Set A all variants of R2 represented in Set B, ’

H2CG OH =. O 5 Further, as noted_gpove, Set C_ig the
thrge .@} wonal IQZQL@hahz Si of Hﬁ@_@,()
pergut atighs ofMNal K of va] ant f R «épr tecrI

and vaio ants |isted—above with R4 fixed as neth R5
is 0, n) singl e bopgNand mis doubl e bond one
t 0 Kl \R‘/ off; RH \RS/ &Ft hriee —di rremtg@: al rary
of “éxa conpoUids d resukt. ®Set TCis OHe four
10 dinensional library that consists of all

permutations of all of\the variants of R represented
in Set A Oéﬁ of the variants |isted above for Set
B, ,_%b f the Ao iants listed above for Set C and
a sgt opyR4, RS n @pd myvariants listed bel ow. The
conpounds of Set D nmay be  prepared by one skilled in
the art by the nethods described above. The conpounds
of Set D are nmeant to further illustrate the scope of
15 t he Furthentas ontediabéron) Seb@iinthe lthrae dinmegpsionaldityarwalyat consists of
R4 . R4, RS n gf?q rrt]Kariants y Set D are depicted as s
all of t

, aél ng}?gﬂfls e variants o represented in Set A, all variants of R
represented in Set B, and variants listed above with R? fixed as methyl, R’isO,nis
single bond and m is double bond. Were one to vary R! and R? and R>, a three
dimensional library of example compounds would result. Set D is the four
dimensional library that consists of all permutations of all of the variants of R
represented in Set A, all of the R? variants listed above for Set B, all of the R> variants
listed above for Set C and a set of R?, R®, n and m variants listed below. The
compounds of Set D may be prepared by one skilled in the art by the methods
described above. The compounds of Set D are meant to further illustrate the scope of
the invention without being limiting in any way.

——

r/hl!fR4
''m
R*, R® n and m variants of Set D are depicted as Rs , a fragment of
I
N\
formula I (for example, the depiction O represents a compound of formula I

wherein R* is methyl, R® is O, n is single bond and m is double bond).
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N1-1 formula I (for exanple, the depiction O
represents a conpound of fornmula | wherein R4 is
nmethyl, R5 is 0, nis single bond and mis double
bond -51 R4, RS n and mvariants of Set D. /,y NI

/) NIl pOp NN NNNNN
Ilii iﬁwwég%t[&NNN CF3CNCF3iOC]—|C]—|
|~~|| N/y NOONIIN 1l yN | OOyCI—‘—NN/Iy~N
NNpOOOHO OOF 5 CN I~N

|

R L

0

T T T T T T
SN AN YN AN A
O = | O . | O / ' O =z | O . O
N ~_N N N N IN
CF3 CN CFy 0O OH OH
T
A

%Mw @ej
@%@ Top Mﬂ
o T

N” "NH
\—/ ,

%%OH gikmkkmwl o
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NIl Il NONNONI~IN OpOHO1O0OO,-N -52
Bi ol ogi cal Eval uati on Cannabi noid Receptor Bi ndi ng
Assay Radi ol i gand bi ndi ng studi es were conducted in
menbr anes prepared from Chinese Hanster Ovary (CHO
cell s that over-expresspreconiigant human CB-1 5
(CHO- CB-1 cells). Total Bg’z%%{g;qvl{]o‘iaﬂl%'@or t he bi ndi ng

studi es was 100 | CahngbiabidREGHAIEBinERILANagUght up to
a final_volume of 95 | with Binding Buftfer (25 n

HEPES, Raslioligendhmdingstadieapversconduciednimmanapranesprogysd from

BSA): ' rei ncubat.ed wth
conh IRt (CTROP AN e TR Sy My -
| IOHGICBA1 byl1s) MEotaldibdyl vhuraé fo? tn@bmgﬁglst@k&s@aﬂ@o%% ug of

(120 G /ol ) and 10 proceeded for hours at room

t engrabranes were braught wiltogyfina a/@tqmpﬁ/%sult\}eiathrmaﬁr@jBWer (25 mM
i ' GE t .
B R! S3ERR, CEAPMR D Arop B rhe e

Patikabnésolére IpadiN@bhed withecdrpdudtl opBMYOSRRRIMNThE binding
0.25x PBS, 30 I McroScint was addeq per well, and

t Heagsign s iritikied &b ehe additiomadn? nMafieal "HHYP-$6i940 i(130€i/mmol) and

[ kar d Sci illation Co ..
ST e
| dentfefrald the P8 tot BB 6 RelMBR:IPRSodkED With@ ¥ CB- 2

cells were used. For a conpound to be considered a
Ceolyethvlengoiey using A Lackand Galh dlamester. Thodttes svaa washel with 0.25x

r r bi.nding . affinity Ki | ess than 13000 As .
a5 AP B sy Fol ol meE e b BB i Pe s quantitated
I &58pinAllatdCHunbngon ¥ Patlesd Tbp@OuHf ISRt ASPLESte0 The €B-2
fall within the range of 0.01 nMto 10000 nM
CaadialigandibindReg assayowascomclucted adenficallyvixicgpt Alsa dlye membranes from

F i I -1 inverse agonist activity of test
c%@h@%? (\ﬁggwaléet%gﬁ?ﬁ ned in CHO-CB-1 cells using a
CAVP aqy Heb@bb@it @ea¥nsidéitl $o Bl %ﬁiagénig\egg cggwg?d Fhust

25 96 wel | | ates to near confluence. On f
t mssesﬁw@EBoﬁeﬂcemgsbiydingraﬁﬁmity Kieldssthan 13000 nM. As determined by

the assay described above, the CB-1 receptor binding K; values of working Examples

1-63 fall within the range of 0.01 nM to 10000 nM.

Cannabinoid Receptor Functional Activity Assay

Functional CB-1 inverse agonist activity of test compounds was determined in
CHO-CB-1 cells using a cAMP accumulation assay. CHO-CB-1 cells were grown in
96 well plates to near confluence. On the day of the functional assay, growth medium
was aspirated and 100 of Assay Buffer (PBS plus 25 mM HEPES / 0.1 mM 3-
isobutyl-1-methylxanthine/ 0.1% BSA) was added. Compounds were added to the
Assay buffer diluted 1:100 from 100% DMSO and allowed to preincubate for 10
minutes prior to addition of 5 uM forskolin. The mixture was allowed to proceed for
15 minutes at room temperature and was terminated by the addition of 0.1 N HCI. The
total intracellular cAMP concentration was quantitated using the Amersham cAMP
SPA kit.
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was aspirated and 100 of Assay Buffer (PBS plus 25 mM
HEPES / 0.1 nM 3 isobutyl -I-nethyl xant hi ne/ 0. 1% BSA)
was added. Conpounds were added to the Assay buffer
diluted 1:100 from 100% DVSO and al | owed to

prei ncubate for 10 mnutes prior to addition of 5 uM

forskolin. The m xture was allowed to proceed for 30

15 minutes at rooWTHAJJESIAND GONMBENATEONSnhat ed by
.?gdition of 0.1 NHCI. The total intracellular
'Chcentration was quantitated using the Amersham

CANP SPhe &drhpoundS oftht lptekbhIn R PPENAIBi SIS receptor modulators,

Uilities The conpounds of the present invention are
c ataibrlade @Iommnds whighogesl fat exagple, Selactdvq agohistbepartial agonists,
ounds are tive I sts,
oo TR BT gt aaBb s oEPaTiEflintui B ot tigaP oy dichtor.
paAEé(ﬂlim@B't e RBpbanddfoftRepre&np ﬁ*%ﬁ‘t%rﬁmﬁf 6& Q§e@t‘il -for the treatment
Accordingly, the conpounds of the present invention

megr HI@VQerﬂ of diseases 4rel disad¢nvessociatd vitheGeproieomeanipled cannabinoid

dlsea ﬁ g; agFrs asso gdvvlth Goprotein

coﬁﬁﬁ? ﬁﬁ HBir ﬁtgf ,F%fesﬁlt%ﬂs S RIPSEP! INprRdOD ROSPeyS activity as
COARABINEAS @intdi&e RORRRNYS thOWBLH FREptBO §§&3§n% B€ ke fnfh@featment
10 antagoni sts or 1nverse agonists of t éB

r eafaiscases cadisordeys dssodiated wiith thhactivitgaf tt&r(fB lakceptor.

dlsease or .disorders a ed with the activity of
the OB ASCHURRRY GF ComRBEM AL ﬂgﬂrgfesephgwe@mﬁlﬂég agminipfgred to

Pragafiald, preRhbIQ ‘Buﬁﬁﬂs l?@r i %ﬁh&hﬁéﬁgva%r%mhﬁmns

preferably humans, for the treatnent variety o
cotishirérsnigclading, dlitsiot hmited td metabiolicnand dautxg rlrsbrdersmstvﬁll as

tabolic .an n rders a
© Cotioan assedBa A Cdpeie de: ¢ e-doevibagiabciope. o.
Ob‘ﬁ%nbyclex‘%@t}%@ﬁensﬁ{n gél&&%ﬁk 'd?sea{% SIS AR LR disease,

pol ycystic ovary di sea car ascu |sease
osteﬁmrth!hm, demmatolegicalt chi;argers,diypdnt@nsrouhe irsulin resistance,
insulin . resistance

t
JBvZ?F@ﬁaf étg%é%@wgﬂ“&%%rfc{em@@elg fithiasis apd sleep disorders,
chglpetlipidinie b&&%ssblﬁﬁﬂla%e%rsg fhPeom ulflgﬁ% Ldeh g(h?wr&ers) or

conditions, bulima nervosa and conp Ive ea
di Wcldarls)dlsordei:{) spayasisubstance aisodefgesions almhetg,Smama and

sub ce abuse, depression, an y. .mania and
ﬁ% PRIA; eserﬁ%‘geme’é‘ﬁﬁa'ﬂﬁa@ cX%‘MS%d for &y impronement of cognitive
t r@\se TR ﬁmﬂ
t rfgg‘%dr?e?ln \éof de?fagrfr!llte Ilgtgqraie%% tﬁad |lrt %ﬁgzlh%g?&ss’ E‘%geé Short term
s hoerhotydosw andarrertionl dedisit dnﬁrdﬁi)Qﬂiﬁdr@h:géh&fratmetdlsorders (e g.,

d d d t d d
' orlﬂg{pﬁg leg‘%gre%ggkgs%gﬁ;(ggncbérggqgégegggrgﬁgauma) and hypotension

c r(@.%'.,%@ﬁl%ﬁhﬁ@l: ahd AHBRdxi ARy B%cﬁ&?ﬁo‘?ﬂ These compounds could also

be used for treatment of catabolism in connection with pulmonary dysfunction and
ventilator dependency; treatment of cardiac dysfunction (e.g., associated with valvular
disease, myocardial infarction, cardiac hypertrophy or congestive heart failure); and
improvement of the overall pulmonary function; transplant rejection; rheumatoid
arthritis; multiple sclerosis; inflammatory bowel disease; lupus; graft vs. host disease;

T-cell mediated hypersensitivity disease; psoriasis; asthma; Hashimoto's thyroiditis;
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25 (e.g., henorrhagi c and endot oxi n-i nducd

hypot ensi on) . These conpounds could al so be used for
treatment of catabolismin connection with pul nonary
dysfunction and ventil ator dependency; treatnent of

C i ' . ciat.ed wth val.vul ar, . .

o Q- FUOE MHGhAAR ot copPESSANER Al AP IS 0 isghomic or
corgedhdisteingsrt failure); and inprovenent of the

overal |l pulnonary function; transplant rejection;

r heumrat 6P@Pgendsusef] inj the treaimenipicappetitévequimetivational disorders

in ' e s, graft vs., host
o e QEEYSh Rl SBRT bR E e RO P i B more
PSginieablly 36 regatdidhie chiRuipidh @f sndrédiémts diithikgdonic 94lue. In the present

CQuill ai n-Barre syndrone; cancer; contact dermatitis;
al feseraptionrandrin thesclaigndanpstinendisorders arepdetsieddas meaning:

I N. . f in_the tr.eatnent of

st SRR S SlelonC b bR B8 o bty prsor

t odepRildanaF ofi d @abstance difsiByd batfmg Rh&HAGR! especifilhdsetible to
more 5 generally to regulate the consunption of

i USRS cAsssweiRhth irFpsplentive of 5 omgin) for ekamplecydimia nervosa, craving

descri pti and in the clai etif] i sorder

ar B b 3P B e stfe Ry e B rehles o e 6 6 Bt receptor
a HPhR06LInIede B5RERS feH thy raltHRat S budinik Bl sRGRy ARA@ing
dependency on a substance, disorders of eating

bethgsitnassociatep adthaype/I1 dinbstes (nambinsulirdependmi debetes)s or more
wei ght . irrespective.of. its origin, for exanp|e; .
puteTeRedY Riy JRESE reshling i icp i etstpmin o vpRee B ic Dbrsity as

| NSEYibedmetdi i HOARd by BHRy nhiRb AldeR (KPmP)EE #$@sCS6. & may be
CB-1 receptor antagoni st Or inverse agonist for the

t rdugiterany cayise,ovhieithr genatid oo lsavirenmenital cinoliiding ovetzating ynd

associated wth type.ll diabetes -

T R oYt B eeasP ot A pryigeory Eradegal B Sypgrome,
arptoRliGeaS thdr&he! TypR Al difbdike cRAth BBImARGRALRcy, Turner’
overwei ght”. Obesity, as descCribed herein, is define

bySyadiswaky/andsas beri pathologidal staky chiracterizedadytre@Ged Intetatmyic laetivity or

her . ' L
e s B bR oS B Erenge g DUl ot erein

di Be M, "treAaY" QP NRENRMSMO BReonPaRE8 prdehiidn, PHARAT ARiation, or cure
Frohlich's Syndronme, Type Il 'di abétes, growth hornone

deffited diseage offdiserder. urtByrnueatmentanfdbesityds exmected|to grevant
states characterized by reduced netabolic¢c activi ol ..
;AR B SRV roE OO, SEh P AR sCieBrstindYpe § diabetes,
t iR 1y btid dVaBPdideREdaRBGV RGNS diseadld ,oEtQ@arHﬁft{Q de{r&%ﬁ)tlééwal

or "treatnment” enconpasses prevention, partia
aldiserdess.ihypsrtamsiopuinsulirofesistaece] hgpasteolesterdiesda, der .

Fyrther, treatment of obesity is expected to prevent
priBBrrEely ‘&ﬁ‘%ﬁ?“%ﬁé‘i’lelétlh‘aé’é\?ﬁij SRR disgideBhesi ty, such as

L1 AL b TRy U T G s

debnset dsardérs.ahcluding substance dependence or abuse without physiological
dependence. Substances of abuse include alcohol, amphetamines (or amphetamine-
like substances), caffeine, cannabis, cocaine, hallucinogens, inhalents, nicotine,
opioids, phencyclidine (or phencyclidine-like compounds), sedative-hypnotics or
benzodiazepines, and other (or unknown) substances and combinations of the above.

The terms “substance abuse disorders™ also includes drug or alcohol withdrawal
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di sorders, hypertension, insulin resistance,

hyperchol esterol em a, 25 hypertriglyceridem a,

chol elithiasis and sl eep disorders. Conpounds in the
present invention may al so be useful in treating
u%ﬁ %@ an@@ﬁﬁ?angé ‘T’x&fugﬁcf Ex{xiétﬂ %l‘ Hl%' 49is3H eﬂ)ﬁfﬂ onset during

de nce or abuse w thout physiologica ependence:

Subﬁmﬁﬁwes of abuse include al cohol, anphetan1nes (or

anphetan1ne- | i ke substances), caffelne cannabi s,

coc ai neCOMBPYNgs iith g aviesent invelitiontaay by ussful iretreatipg memory

h@oun Sfﬁh%;@gﬁ{tivg 'dikﬁrée?i T%h%QSé‘lPMbgh%% : H% R paiment is

notics or enzo

andamfdseﬂ depuiﬂiﬁeﬂt\/wf)théaﬂiﬁtyaﬁm aewl 11ﬁ’6ﬁﬁ’dtfb@tdnﬂ}b$ tif inability

t he abgve. . The terns "substance abuse di sorders" also

i rfe|r€@élsprwg'gslbleameé errfennwomhMeam lmgasngwmmx@amﬁormptom of
u 0 er. with o

SBSANR 55 DAMAEE Pt PR LA SRSy R

lTBd/lsda@e yeldfophréria, tPagidhdons JIRARY, Y{untl @h’§ aRBdse aPEk's disease,
c%%ﬁltlve di sorders. The condition o nMenory

p?ZfﬁéMak@» dsagem HIYs t:e@dlowcplap dlsﬁmnﬁnfbheqdﬁeauma as well as
i, nabi

abd rE:% e%l gl dg ine Ige ts aﬁe:? cg?%g%sqg#lgﬁfé%mmog tss and

eca Pevi olisi y 1edrred

I r@ldltfdﬂi&nhtdlléctaalﬁfﬂpﬁﬁﬁﬁénﬁééﬁﬁﬁférﬁ&ﬁ meRRIFR N tdrRaBineidGeeptor
al so be a symptom associ ated with such di seases as

Alpodylaters may @iﬁ%b%l@f@fuls@ Heatigrmoghitiae ilPpaiknergorelated to attentional

di sea Hunt i Pi ck' s di sease,

Cﬁ%ﬁ ﬁ?@Fﬁl éﬂ%%a %Bé(§(¥@v cardi ovascul ar di sease,

and heaGorhpAHdR irfthe \pﬁéskntalﬁvelﬁoﬂﬁﬂiﬁ'raﬁoadeel@eﬁl@ YirddtiB diseases
decline. Denentias are di seases i ncl ude nmenory

| sgocaater] withdiysfiosiion of brain Hemrmabrgquyaﬁenmlch ge Bankatsen s

no nqi d atars
b REF AR Wb ERRGTring Sty PORTonpat PieRta: arapairegive
atrhevinean aisordeﬁéhaeadt&lzea Be Braiykinbiig Bhd @emeef i cit
di sorder. Conpounds in the present invention may al so

be usefAs mpdulpiospef thecatingingidseceptoraths sonpoetiswif the present

dy.sf uncti o bra dopa i c ,syste uch a

oatateh ARl theishl (R TGt o MNP Bl Shlay diseases
Panldidipediss. SR & RERFLEdisSasds B8 WhRHEARAMIANE recBP6E ARAlators are
di sorder characterized by bradykinesia and trenor. As

rmtsgifuhtr@hsieolfuttamnqt dmmtedito.ahdonie pelptonary qusufu@omchmm
of t he %ﬁese i nventi.on are. further usef

© a3, AR B facitn. Bt sserdiy moators
aMlodti thO hétRation BERBY kAN CHIS %mté%ucmls Qller glc agents,

cannabi noi d receptor nodul ators are useful inc
bunflammateny cytpkinescat snwkecthereby tmptingmeleaseyofobedin, unytdkirees, and
dlc%emol%nés or selectively inhibiting lung epithelial cell activation.

Moreover, the compounds employed in the present invention may stimulate
inhibitory pathways in cells, particularly in leukocytes, lung epithelial cells, or both,
and are thus useful in treating such diseases. "Leukocyte activation” is defined herein
as any or all of cell proliferation, cytokine production, adhesion protein expression,
and production of inflammatory mediators. "Epithelial cell activation" is defined

herein as the production of any or all of mucins, cytokines, chemokines, and adhesion

protein expression.
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enphysema, asthma, and bronchitis. In addition,

cannabi noi d receptor nodul ators block the activation

of lung epithelial cells by noeties such as allergic

agents, inflammatory cytoki nes or snoke, thereby

[imtin b K |
S e e
Ceddtivaidr-ybeiated diordRey8lexerhplfi&bby 6unid siotlimkey 85 trefiting a range
the present invention may stinulate inhibitory

pa? derp guchedst ansplant (sueh ag organ Hansplanb @gute sransplany.

L L N LI

defejdation;protttion RSmasthedic @ ep&fustolihjupy Qlchfaglikhémid or

cyt oki ne production, adhesion protein expression, 30
an@pgrfsdRItiniwsy insurred AnEpgergan rapsplansationsmyog@sdinhiafaretion, stroke
ce ti on" i in ei.-n_as.the production, .
LB YA Pl 8RR S RS s
addreteitieNpsopia et Sithtitexdlosesahtitis);2fuldpR seferde r&pIROHNAR

of the present invention for treating |eukocyte

acRulmanary disgases dncduding butwt Haritsd e clugpigpbbtricsie pylmanary

I s:not . b ahted t treating..a range  of .djsorders such
oS [P BRSP4 ARG S LRSS SHESme
t I QRIS R iNiflamni@BBL B Bl seake, REludRizan Qg4tdletcofis and Crohn's
honograft (such as is enployed in burn treatnent)) 5

r efisgess; dwpusyisystesuic lupys eryshamatesionietiorns. haspdistassi bieell mediated

injury such as ischenjc.or reperfusian inju

| RS e aieo Mo i sk Bipergns v dslaipdipype

| Nfypesthsivitys hﬁ@glﬂten%nﬂiibéént%F%§ (CHRIBRhRN RAb}iNIs; contact
tolerance induction; arthritis (such as rheumatoid
ardemmatitis(ingheding that dueatotpeisoniigy)pHagsmetedsr thymoidifis; }Sjogren's

mul ti,pl e sclerosis;.respiratory and ul ary T
i ‘SB0a: PRI TTATRG HErtRp Yy ke QR Diicese: Addison's disease
oh@titoifiinui€ dRedsaBR BieYadidha Pl RBSEA itolaiine SITPEINERIE disease (also
bronchitis, and acute respiratory distress syndrone
( AFDSR; asiapfdimmyac pelyglaodalir yindeaes; alteipinutieradopecia; pernicious
ulcerative.colitis and Crohn's. disegse; | upus )
(B i puo i AR e B grsnty GGG Bariby fdrome; otter
di REARunE diRhdesBImBhRShep RS sERASEEINELS; YitiBhrPL aB&Dic diseases
i ncl udi ng contact hypersensitivity, delayed-type
hygueh aerespirdtenytajiergigsdasthma dray Swes intlerge rhimtitgy) op skihyllergies;
(Celiac disease):.psariasis;.contact 15 dermatitis
(e PR vBESioe D ar b Ty ongid rrpigiosy responses (such
t N¥Taehdirdspfrator) @GR 'sPndreB 4h@ BhcheMib/Rt F™E®n injury);
Hypert hyroi dism such”as Graves' Disease; Addison"s
di deerastemypsitis;cil openiaeirelits; ehswiodctintvaleaniatiting ecaghmn Bsheet's disease;
Aut oj mmune . pol ygl andul gr di sease (also ,kno as .
aﬂf%}w‘ﬁw@&ﬂ%ﬁﬁeaﬁ QIOHr™A SRR TSR 5_55%%? Fne; atopic
2l QERSE; sREC SEREDsis A @xiphé‘d.tT'hle't&ﬁi " ALY E TN ation-
hypopi tuatarism Guillain-Barre syndrome; other

associated" or ""leukocyte-activation mediated" disease as used herein includes each

of the above referenced diseases or disorders. In a particular embodiment, the
compounds of the present invention are useful for treating the aforementioned
exemplary disorders irrespective of their etiology. The combined activity of the
present compounds towards monocytes, macrophages, T-cells, etc. may be useful in

treating any of the above-mentioned disorders.
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20 aut oi mmune di seases; gl onerul onephritis; serum

sickness; uticaria; allergic diseases such as

respiratory allergies (asthma, hayfever, allergic

rhinitis) or skin allergies; scleracierm; nycosis

f ungoi X ] : espj r.ator

r espons eampBfi et B Aol sl AEEBULRMP RN T gamma recepor
Symsiions®s dflinoriosiel and aatreprddesl T apdunidsibFthe present invention inhibit
der mat omyositis; al opecia areata; chronic actinic

detheie ispmgna depenrdent pednction of TaVisdlabein menan penficyteisnacrophages.
p . [+ S r Sezary' s ndr ome;

B IR iy Y OG0T Rect B U RGeS e

Thespopkes rebutigke additomt hhﬁ@ﬁﬂﬂﬂnat@?ﬁ&ﬁﬂvﬁ& €6t 'th@present compounds.
"'l eukocyte-activation nedi ated" disease as_used )
hetldp Activiy| g epscialy: f valpe, forexapiple i seatingnelammpionndiseases

or_disorders. lnsa rticul ar,.enmbodi ment .. the

oS BRAREAPS i o BBkt BT AR L et (R srgsent compounds
t rgatbdigl fohgeatingraatimbhiuns bni@uRKesmtR a)d Sthee [dfhses of
irrespective of their etiology. The conbined activity

of glemerulgnephitis induepd dyrigposibome tisnmunecoynpdexes in the kidney that

r T-cells, etc. may be useful in treating
e R i eoieniirker ERtng Bab 8% et ot o

r ecept aCsnnabiRoid TRESpias birdl dxprdised' BAUh@bpieieliaf cekis. TREEBells are
receptor responses of nonocytes and macrophages.

Conrgroupibls fof thersecrpiieseinmu¢iny and infamimatirp icytokinkae/cliemokines in the

mra_dependent. producti,on, of ., TNF al.pha i,n human ;
L R B RAGBHS SR Blane bonefae Rl Ao r o of respiratory
0 aliMsdseCaRiaBnotERBEHS ho IR AREY e BulaR b olRGE QPRSI 08s and the
responses results in additional anti-inflanmtory

actimpilated production qfrhetiemucios apbeytolsines. This sedt ¢ompopnidsare useful
especially of valu or ex le,.in.tre

e S g puln gy A5EsSs ipfPpinecCOPY ARDS, and

i rdrbaokieat ory bowel disease. In particular, the present
conpounds are useful for treating autoi mune

gl oner Uiusthep lsannabimoithrgcentprsmayrist expoassedafn gut epithelial cells and
glomer ul onephritis_ induced deposi tion of i ne . .
OB Fe SRR inqandTRYiE Real b P be- Qisibuse in treating

I Q6R#RhRhtor L RORELRIMEPD thE ghtOCKkhBGI HREERE!s are also expressed on
Cannabi noid receptors are expressed on | ung epithelial

c dymphocyessesubstt| of leukecytes Jhossatmabirfond rachposmodahioonwill

of. ins d i nfl ammat ory. cyt oki chenmoki nes in the
P B A e T AU BEEH g T, sach
gRBRIPBLAR WAL RERY i@tséatmg affoihfRAE a@t%%yglaﬂﬁ%%é Qfther
Cannabi noi d receptor nodulators regul ate both the

s potibedycw sl amadiatérbresponses sweh as sultostilerbsis andfupbst h
muci ns anaﬂggtokin S. .Thus, such cort oggds,are usef ul

in tredt AAYUPRSANIRIG TR PR e b ersilew geceptor and
| RALMEKIRE indueEPiegfiRdPitioA S md3f Q1S Ahd bSsophils. These play important

roles in asthma, allergic rhinitis, and other allergic disease. Fc epsilon receptors are
stimulated by IgE-antigen complexes. Compounds of the present invention inhibit the
Fc epsilon induced degranulation responses, including the basophil cell line, RBL.
The ability to inhibit Fc epsilon receptor dependent mast cell and basophil responses

results in additional anti-inflammatory and anti-allergic activity for the present
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Furt her, cannabinoid receptors may be expressed on gut
epithelial cells and hence regul ate cytoki ne and
muci n production and may be of clinical use in
treating 20 inflammtory di seases related to the gut.

i QI | d .
BRI, I PEAERRE 1% BEEnTLARAGIRE SRIRERP Por rcating anghme.
r elRpdio Fhiniid ldndtotlics imdtdrces biruﬂeéhgit: dBeaad T-cell

activation, proliferation and differentiation. Thus,
such conpounds wi Il be useful in treating autoi nmune

dlggﬁﬁﬁﬁn%ngt i nvol ve either antibody or cel
nmedi ated responses such as nultiple sclerosis and

| upus. e preseatthiventh infladesawitiiaiid steeghafhscel8EH tahBositions
the Fc_epsilon receptor and chenoki ne induced

despmpsising aoan astiveingredient] stherapewicalp ffeesive ot of atyeast one

[ rales.in thma, allergic .rhinjti and . .
orapé &ty SEpobu@Y: A8Fe afoicPhhubiVi PigrBRteutica carier
stdrifuaiteOd phiynal g Fcifdua 8§ o COEPLR%RSnveERABR eaBS ut AldiR, in
present invention inhibit the Fc epsilon induced

desgmbingtignivath etherpuitalels theransutic pgapts usefith ars thetiehtnognt pf the
li RBL. 30.The ability to.inhibit Fc epsi.lon .
- AsrisPonss ikl il bl s O e caeps. appeie
I &aPprieSsah; bl stdrONBid 26\ érid g HgeARTBDOLMisfpthgents, cognition
anti-allergic activity for the present - compounds.

| renpancingagents, agents ysed toetingat oeurpdegsderatiors ageds usedfto treat

treati asthma, allergic rhinitis,. and other

| ey B pimls PR e BeiiseiBorsvion g flemenacory agents;
Pragsiemkicty YRRt Aiti-HEHEIIRS; it pRriddsiveSEORS; cardiac glycosides; and
phar maceutical conpositions conprising, as an aC%IVG

i righgumenagents. t her apeutically effective anpbunt of at

| east e f t.he conpoun of formula |, alone qQr |n
conbi natieh e MR apepLHraLaL TR bf S Pt Pnalfincousl
Ontitt b kd1owi O THR QMRS s@4tiont T R @9RMindi0 YERbIR hdRM&S in
used alone, in conbination with other suitable

t lreergdenseivothae imventesf ul in the treatnment of the 10

af orenent i oned .di sqorders jncluding. anti-obesity .
agent s A1 G SWEICUBabeLy A8t Bee mgpiimatin ith the
Chelpshfdsf/hd prestnk SWRAHiHinBIIAE i anbEdriih R pRY (PLARY Seonists,
cognition enhancing agents, agents used to treat
nanglandegenentraiinghoragen reseptoe (MCHIR raptagonisssgrionat borynone

condi ti ons, agent d to treat bowel disorders, .

e PG O FuteEaRif o BRI e e guators, orexin

a %taggﬂ%,e@@whg@hi sANGLPIYRRNIEN 8hY Sthélgﬁ‘gfﬁgglﬁ@a{%gh%rived
an ch” ot Irer

gl ycosi des; 15 anti-tunor agents. S
t Ipeptages NP Y 1 g &Y sntagonsisie NI A andNRY 4 chadulaurs,tcorticotropin

TS ATEOHE it S L e AT S8 SR, prae
gamma modulators, PPAR delta modulators, acetyl-CoA carboxylase (ACC)
inihibitors, 11-B-HSD-1 inhibitors, adinopectin receptor modulators; beta 3 adrenergic
agonists, such as AJ9677 (Takeda/Dainippon), L750355 (Merck), or CP331648
(Pfizer) or other known beta 3 agonists as disclosed in U.S. Patent Nos. 5,541,204,
5,770,615, 5,491,134, 5,776,983 and 5,488,064, a thyroid receptor beta modulator,
such as a thyroid receptor ligand as disclosed in WO 97/21993 (U. Cal SF), WO
99/00353 (KaroBio) and GB98/284425 (KaroBio), a lipase inhibitor, such as orlistat
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accordance with the invention. Exanples of suitable
anti-obesity agents for use in conbination with the 20
conmpounds of the present invention include

mel anocortin receptor (MZAR) agoni sts,

oL RS RA L LORBR RRA G58 Y g v,

( Gribi)angifit gPiks ishibigab NieleasiBg AREMAE, sTBIUAY RhAGEmine,
orexin antagonists, CCK agonists, G.P-1 agonists, and

ot ¢fxife Iﬂ@éﬂl@lﬂ&gﬁlqy@ég@medﬂwxﬁ@ae peeqretidesert ve,lchmrpmwsmine,
S P modul ators orticotro

25&{?%?%&& hg T N X’tl%)“r:lli]oara)éinsl WHamigg, gf’é%ﬁl%%lnélee’ﬂ)?'swe 1ne,

( HhenyBElPanslamene GHirazindvl RinbRictic ag¥RfuchH @E"ﬂﬁnramate (Johnson &

nodul ators, PPAR delta nmodul at ors, acet
calolbaswll),a@ﬁ"ff AGtyry nepiatiophicdactor) 1Axeki Rbgemﬁno@; BDNF (brain-

BT BB oE Bl B T B oA o B Sgabinic
( '\@E@ﬂfara an@argogip éséﬁﬁ%s S({PT4IZ7QSXSQfoﬁ?BP§LVkﬂ@ oﬁgg)a
agoni sts as disclosed in U S "Patent Nos. 04,

30 5, 7 7oxapibes of, subdbld 8dtj-dmbeiGa28s fandseﬁnéBx&bﬁﬁﬂon avith the

d t eta mpdul ator,. such as a thyroid
TP iR, st i et b ok ipes e Earsaeyqy or aagulin

SFQensM@rs SHiO0 R iddhtle YRt BhidR8 SuffBRd/ u% é,"’%?u&@_@g%ﬁ)ﬂors,

l'i pase inhibitor, such as orlistat
( Alldasy mﬁ)u,ctasemhﬂntmlrs;] PPaRepagonisagaith sk shiadodidhedioBdS] PPAR o
(Biovitru nmonoam ne reuptake inhibitors or
r qu@a@tsr( g)é,ﬁbglc agidcderizatives h PPARadrpmtagonists or agonists, PPAR ay

LT BB LPESPECH o
Pi SGIL T Bhibi®rd) glycagen hosplorAaRAhBNbACandPHaNE AR, asEWell as

phenyl pro anol ari ne or nmzindol, anorectic agents such
slmittyb @uc(ag@hﬁgener&ldesbfﬁ{s%rh) GIdNTRg¢wistl ang/or a PTP-1B

n okin egeneron), BDNF
(E}r{@?}ﬁgro reort?'\l}é lne}’g?sﬁg%tﬁ?e'% 3%:}1’%’%9 leptin and

| epti n TiRGRHURbeRbhehaY Be aPbral Ait3BE i Bfefdbl
ant agonj st s, suc% SRjleﬁ%lGra Sano ﬂgp]‘gr SL@éﬁtcﬁ va

( Sogupaide. sue aspridermsin os phandermen anﬁaltSth{b@ﬂ; prefeagdy metformin

f tion w.th.th 10 co

pr ik Sherd 0 ERABRsCRetlas 4 onich LoEEPBPATHR gBlncgpsen
I riﬁ‘anltan Wi BS einpldyed in Mielpht FRDS th Bigutsige Wlﬁi&ﬁﬂ‘lb J&e from about
sul fonyl wureas, glucosidase inhibitors, aldose

r A Boeaborhiodi prefesablpfram apoutyd Al dtte abas: las

h el PPAR i fibric
aci d adr VAT BaR espl it aon?%g%n&' B b STy freecsdth & alyburide
PRA '
d:? go tﬁfl %V;I/II1 Qé;gébteflglg?g&?f?l 4) |Wf%?@@12%ﬁt (N9 4379.785),

pmdeo ghiclazjfly @lo@ﬁwpmmlmflﬁo pihleakrowmil friny bireas oa ntﬂeo r

rreagl f]};plepgll}qc%%hc agen\{w’a'wincfjll act on the ATP-dependent channel of the beta-cells,

with glyburide and glipizide being preferred, which may be administered in the same
or in separate oral dosage forms. The oral antidiabetic agent may also be.a glucosidase
inhibitor such as acarbose (disclosed in U.S. Patent No. 4,904,769) or miglitol
(disclosed in U.S. Patent No. 4,639,436), which may be administered in the same or in

a separate oral dosage forms.
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i nsulin, and/or glucagon-like peptide-1 (GP- 1),
GLP-1 agonist, and/or a PTP- | B inhibitor (protein
tyrosi ne phosphatase- | B inhibitor). The antidi abetic
agent may be an oral antihyperglycenic agent

phent or rescareRbly 8 BreSuf o AP g ' Busbinse fy pomiigation

HGAith YWPPAR * Agondtkhch @thethlaﬁol?(ﬁﬁéﬂloﬁesorﬂl Qitigdiﬁﬁﬁtféeageﬁtrlﬁ other
conpounds of the present invention will be enployed in

a eylgheensitizere (Which heemineid inyiensitimity hﬁfeqt anyeDPMopatients) such as

e e MieCrte) (idgped in U
Prdit AL, 5,998.076)5015IW LIcBiES UGB, EaRisbhdRCP-68Y 20 Pizer)

known as gI i benci ami de glimepiride (di'sclosed in
U. & darditagene (OP-84335% Pfi zas)saghtazorgl (MITZi8de, JTJ1-5 @1l @RNTEP&U), L-

PRy BORERPE Rt BraBlunitoa PR N Yon 5edy Rhoor Pla-4s0

ATRa8RAENNEY) prefit ftad & Be. With
gl yburl dlé angrg ?%P?édgtaec{hgggp?efgﬁﬁzgde, whi ch may be

admi ni sTlerclmhponndSth tbapesemiinventise pay dt empi@ied GkoﬂxagEPARa/y
ent may al so bhe

OC{PgE%%Og‘gSE él?crlﬁa*{% @(ﬁgﬁ%gé eéfé%lfiwsré ag é?@&lb@%m K.nYajima,
U e®:al PQWUtPAr}'onl 4Ergzgéré% %{[g%{b g E%(% Eg'plbéil%b§ﬁl 22%2

in US Pa
ac(msaglﬂam e@stranzedem saesceibed i BaLJaﬁgwt ail o.J.Qlipid RE9S 43€1855-

el 303577 GBI P PR eSPned 1 L BHPSIS. Sk
as a thy | nsuh‘ hH@sddeHée L Iﬂféhﬁ%rggﬁg% efh ﬂ%@{ﬂn &mbination

ot her n senS|t| ers

sewigh antithyperlégidania algénthjldi)@é&rnﬁitm,eﬁﬂb $eatieFiostderosis. An example
r03| glitazone (SKB), litazone (Takeda),

M &R bR rm%ermwgss*lw G AHEMG GoAueductasepplpibiter Weich includes,
( ébg?gsg%g?nltsﬁu%%v\éﬁhﬁﬁg%dr r;e (P%%Zo E?@S%@%ﬂés%égﬁ 0,5, Patent

| Mg 13198321d0¢elo¢Adtdtin)@vinolih afDikl (tPOMFo%lls ad dis@8%=84H U .S.
I\{)Erckﬁr R. 119702 (Sankyo/ W), NN-2344 (Dr. Reddy/NN),
atgpt Nepd-24 ¥8%%rpé%v@ﬁtia§m apg @flfé%ﬁmpwés glpqhtaaziem sgshm U.S.

p'f% n't N%Z@ P§6 25&1%11&]2%?3%%%@&68 ?gmi d%% d{sgl\é ncf in 11.S. Patent

e enployed 'w t agonr'st suc

aSNd‘dK4 168,/7 SRR P9 ZS(Q Ver. C®{HéyHIM(B Co@SredﬁtSt@sfel ingiditbi, which may be
et. al., Physi ol . Endocrinol. Metab.

zgmplce@é@emmch@em i nep it b agirin, dlosed in U, Patent

510 3RO g TORUNEY 9 E xSy Ehoq a0,
t heoreaminutisitosde St Ui dtennNGIS 46816893, §,241.99 9(523,851@@ and

c ounds of the present invention may be enpl oyed in

c orftSion Q4 pigavastatin (Nissan/Sankyo’s nisvastatin (NK-104) or itavastatin),
disclosed in U.S. Patent No. 5,011,930, Shionogi-Astra/Zeneca rosuvastatin
(visastatin (ZD-4522)) disclosed in U.S. Patent No. 5,260,440, and related statin
compounds disclosed in U.S. Patent No. 5,753,675, pyrazole analogs of
mevalonolactone derivatives as disclosed in U.S. Patent No. 4,613,610, indene
analogs of mevalonolactone derivatives as disclosed in PCT application WO
86/03488, 6-[2-(substituted-pyrrol-1-yl)-alkyl)pyran-2-ones and derivatives thereof as
disclosed in U.S. Patent No. 4,647,576, Searle’s SC-45355 (a 3-substituted
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15 with anti-hyperlipidem a agents, or agents used to
treat arteriosclerosis. An exanple of an

hypol i pi dem ¢ agent woul d be an HMG CoA reduct ase

i nhi bi tor which includes, but is not limted to,

me {1 I . as .di scl osed i.n U. S
e AP VBB FATRINER, R RERRRY oy aBhoacon
r easedisdloed i UMt pHSatidinSWOBH07 058, YcsboxattyioxWpropane-
4,231,938, pravastatin and rel ated conmpounds such as

di Basphenic peid dersvativgs mpdiseleseNidn Frengh BatzatNo s2,59a39%Li%n

an . nds disclaosed in U S Paten
oG pERTE ARG Sl B ShRe AP G B GsptSRu Y Epsnpgan Parent
i NApplidatibs Ne 0211 078Yndp@thye skl 6pses n&ARINBlakidnt B @isclBd in U.S.
are not limted to, fluvastatin, disclosed in US,

PaPaieit NoNg,688,235 goctatyydrapaphthalsnes suph d$ dis¢lossddnilhS [ Pagnt No.

Pa . 5. 006, 530 and..5 177,080,  atorvastatin

i EP5288 Yeuo gl BEe RIS el s 308155 Hheiban Paten
5, ABHliQ&n aWch, B, B1ORS, abld4uirdiling YA pidife derivatives disclosed in
(Ni ssan/ Sankyo's nisvastatin (NK-104) or itavastatin),

di Y¢l. Betent Nps. 9,396,238 taed 15,690,323, €14ddiGen, phosphinic acid compounds
2009 L RS SUAEE B RS o o

repaysggystatin conpounds disclosed in U S. Patent No.
5,753, 675, pyrazol e anal ogs of neval onol act one

“der i vat Theesjuakenel synthetase dnliibitdys Suitable fon usdNmereid i 8deb bOt are not
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o BB g R a b PR St o 5Ly im! Ro. 5972356, those
6-k:2< t: -A- | - . .
ot ey Be L Harcar el cH R 8 O g Mprenia

4, (@Adsphitty]-nfseian JphosphBatdSaHEell as @halidivntsquslene §hthetase

pﬁgh nedigic aci d dq;%%ativeb di_ chl or oacet at e

PRGOS AFBBE: YRS ohbt SERHENoGE 541 48] ukh9PH024 and
PGh BiR8Y, 552t NedenVBWHYE K24 onpipom, M.M., and Poplter, C.D., Current

3- car boxy- 2- hydr oxy- pr opane- Bﬁbsﬁhonlc aci d
dePharatacargsabBesigrs QL b=0d1996)Fr ench Pat ent No.

2,596, 393, .2, 3- disubstituted pyrrole, furan and o

t hi ophéﬁ‘é‘dd’é‘topv%fg?rvsélgal&%e Winkhetass slibitpresiHghledar wagthergin include

5 HPRIrh&GREd Sopids ﬂ)aggsjtgggfoseg%?ntﬁ @Héz &pgioﬂgﬁlag ctal., ). Med,

meval ohol act'one a I scl ose at ent

4, Gledn. 287, 243248101270 rthe Furiasl lediposphath andogl ig&mkiq)‘iwdluhlene
U. S. Patent . 4,499, 289,  keto anal ogs of nevinolin

(1 RyyeRhogphaty 3}’%&-8?55@ @ Aisclessdfycaprepand Nolante, J. Am. Chem.

| oatian. N ’ ’ . .
R 1 Pt 765 oS p B AR R M Glard, R W. e
5,808, 22 Chkavd So¢.6909,3324 (1987nakl ¢ycwprogahesepoiédbyaCapgton, T.L.,
cor[{%gunds 10 useful in_inhibiting HU CoA reductase

SUi

pEeraypn.Jyae.Hap &iloepir Medi henmp dbaf Vighasbstzeo Jable of
Tf&,ﬁgﬂgl@% ?%rhf(b)_ {ag8g;! g{l}hglla}yqrs suitable for use

hereir n 1’ncl ude,” but”’areé h
Other hypolipidemic agents suitable for use herein include, but are not limited

to, fibric acid derivatives, such as fenofibrate, gemfibrozil, clofibrate, bezafibrate,
ciprofibrate, clinofibrate and the like, probucol, and related compounds as disclosed in
U.S. Patent No. 3,674,836, probucol and gemfibrozil being preferred, bile acid
sequestrants such as cholestyramine, colestipol and DEAE-Sephadex (SECHOLEX,
POLICEXIDE) and cholestagel (Sankyo/Geltex), as well as lipostabil (Rhone-
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limted to, a-phosphono-sulfonates disclosed in U S.
Patent No. 5,712,396, those disclosed by Biller, et
al., J. Med. Chem, 31, 1869-1871 (1998) i ncl uding

isoprenord 15 (phosphi nyl - met hyl ) phosphonates as wel |

for.
oD SHTHE). 1SRN 90 0 R SH RS a0 1S5, i groE-
4,824, t@&dh)ﬂﬁdlpstann BTHLstigmaAtany SBUS PEERIBOERS (SP, Roche),
Ponpj po and Poulter, C. D., Current

Ph%mrrﬁ%meémn @egrlzjrsel@kulmUwrrm@e)l 8 14 fazdetietdenimative),
P LMEfinAAHE| SRR IEAFS8IIN Ailedlctn EULTAR P1L0F7.08Fana cr-

herein inc érpendi d pyrop

di 283, pisadishystifute@utdazleti@atMeB), alcotinme, acﬁlt(nﬁb a!:rprﬁ@fd acifran,
Chem , 20, 243-249 (1977), the farnes d|p hat e
arffoBly cinAp: arran@rsabﬂém&i ésrarin p;ﬂlrdgmasgm séar(ure @p)atwes such as

ke 35laTsd, RYsE Dpalhadlanke.
pmﬂﬂhlalﬂyldﬂhaﬁplaﬁm@drﬁ&n rcﬁ%ﬂépﬁldhbné\%%@hdas discWse@in U.S. Patent
Chem Soc., 109, 5544 (1987) and

cylﬂ@ cfp@%?p%ﬂﬁ’egnd elper krwwnmapb@nsteml lowering agérs.
987,
Abt r achte o tPEFoi o aen iRy A CiY oy Swiyef o has

1, anﬁmbwler&lb@étr\mﬁgﬁldh% demo@e@memrﬁgssa;rth@mﬁré 08, 9-15
use herein includ ut are not |imted bric

adil 9YetA xasimibe) “ThméﬁAéfsllﬂllhnt@f,l(Hf 14Xl is gféfrmwb rrovhre Iprevention and

SR S B s Rl RS S BB oo
di(sahmwadirély) 136 (Y, $7-8831 698); %he ﬁﬁaﬁﬁé’ooﬁﬁg%al BfoMIGOECE 27677: a

and genfi brozil belng preferred bile acid

sequesAE Adtishibitehwith poteot kxpolipaninieactivty exdiasal bysetective

(SRR SRRt hetalie Sespion A papeO Py s GEPrORy T Ohiseli,
Pcmrbmelb, CEraswas.,E M?Q?e(;ams NXS ushict 9gsgo-rat MeIea! 2ABidAGailable
X1

derivative), i mni tetrahydrolipstatin

(?Nry)lsulﬁrssthdgmylangdapﬂgécpmaml ibao T’ Smltl( ShG:t aRpBive)g. Med.

(AP NE LI o P8 A Ibilora By gy m g for

8ry9§l5p1deﬁﬂ§%rdnﬁ At MR efbifelactVified fre:@RfAmEhtaPar gl%lss Hrause et

(disubstituted urea derivatives), nicotinic ac

( ral. aEdutgr(s)al&ufrﬁq)lnanbeat;Rf ﬂra,rHolllng&Jrrykanmfred A. Inﬂammatton

pd‘?{ﬁ"g‘? @fﬁry‘fﬂ’lf ﬁﬁgﬁ@%@ﬂwg}%ﬁéﬁ%ﬁw Raton, Fla.; “ACAT

diiglibRs8 dpdtéhtidl shti-BRERBEINIfic afenfIsHAIWi AL, )e@g,qr Med. Chem., 1

am ne pol y(dial |yl di met hyl anfroni um chl ori de
i §BeBB4-28 (E9P4a:s Taliibitdrs € acyil €A :SholdsdrelnD-acNdransferase (ACAT) as
4,027

AT RO T T U

AGéSIATHYI R1tiViBY. [AMbBIGS 0RASP-A¥@Scholesterol acyltransferase (ACAT). 7.
Development of a series of substituted N-phenyl-N’-[(1-phenylcyclopentyl)-
methyl]ureas with enhanced hypocholesterolemic activity”, Stout et al., Chemtracts:
Org. Chem., 8 (6), 359-62 (1995), or TS-962 (Taisho Pharmaceutical Co. Ltd), as well
as F-1394, CS-505, F-12511, HL-004, K-10085 and YIC-C8-434.

The hypolipidemic agent may be an upregulator of LDL receptor activity such

as MD-700 (Taisho Pharmaceutical Co. Ltd) and LY295427 (Eli Lilly). The
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anti-atherosclerosis activity) such as disclosed in,
Drugs of the Future, 24, 9-15 (1999), (Avasim be);
"The ACAT inhibitor, O-1011 is effective in the
preventi on and regressi on of aortic fatty streak area

Mﬁg@tdg{nfc ae%e;‘w &1%%@? Eoleggrog%bsgﬁglrggfﬁnE{f(?]rz)rg’ferably Schering-
phlabngc@ Sogi48a61 wz@tﬁmib@) & wEiChs $h68/discldseldGn AP schebslis 115, 45-

inhibitor with potent hypolipidemc activity nmediated

byo3s@PBerande) A@dpﬁh@%s‘}loﬂ%fl%ﬁb hepatic secretion of
gp gr?c;r e (&&%ﬁ V%ent o %E ol %%u\}ating%ler?tf?ay PieGa ge?lesteryl transfer
( 1288 mTliB?tor (7(311"513} sugh Bé PAXRs|@R529.414 as well as those disclosed in
Ik | sul finyl-diphenylim dazol e ACAT i nhi bitor"
NVOH0038722 ard i1 EP 8 %r(gaym@nd ERRE2496L end Phasmpadip’s SC-744 and

1996 s: physi ol ogi ¢ nechani sns
foréggg h%?&q)l aﬁi@gﬁf :ilb[l Zﬁ at herosclerotic
activi tT&Sh 611?1 4eaid dgﬂttxﬂhy Sé‘hrﬂﬁéai Na+/*6[l@%i§1@ cBlranspbrter inhibitor
Edi tor(s) ol o, Robert , Hol | i nger,

I\/Eﬂ‘mlfl a%@llssn\osedllnﬂ)ragmftth@ﬁuturdx/édu 45&5e435£) (waewys AT Gt@® lyase

B eh BB i ol ok RSB b ekl gnay include,fo

Sldxaiﬁ W, fho@é didtlosedHNU.S. M&m@h%mw 954, (3), 204-25
(1994); "Inhibitors of acyl-CoA cholesterol O acy]

t r ansf eFhesashqr Aidrygeat algs inejuyslos h phpeestrogeecompagersuish as
e Y PR AL o St
a%hcéﬁ@;ﬁie@}%bf fbeF &l waryd 4 1mv%ﬁé§&h8ﬁ%€ﬂltemz daidzein, glycitein

Devel opnent of a series of substitute
N-qm hemll eﬂ\phyfc(sﬂsrqﬂb,qﬂytcrsganbb@antqth&nol ae tisylopad 1aaw O/Q(IOD/OI 5201;

CRURET Betea RGPS ShP S uor s dfilasgiyn £ 75714; an

T .
ﬁ%gﬁlpﬂ Eslagdgguag%a a{zﬁgi%?lftaggﬁgtoggi)&ﬁ_ (%%c)lgmgﬁaéﬁ@}dr an #x38 agonist;

Yla@- m 4821b01i‘5'heprb§rptﬂr ispehosndiclasgé it ERE922%92a#8 sodium-proton
?.pﬁréf: i 1?{%@&% z}s(fgwi%gg &; 1@5@%%2]_8 gg g@jjrse(:g}%r? i(r)lgucer ora
'—'s'rér&hal g;iyt%sm@%u&modlko‘%s%ﬁf?ﬁe LGPt 1B Eﬁs 327.and GB 2304106

chol este absorptlon In Itor prefera

Planugh' oxidaGHARAGE bétazatdtereDascortic 1&d |a-&£cobl|i@61&>r retmol as
di scl osed in Atherosclerosis 115, 45- 63 (1995) and J.
Misisclased i WAL 94/05392 asgud) as WiremigtGrand an it oa@emelm agent such

[ I ] 0 t.r anst
SRR b BB AR L BT B S fpctoed
asn wed |97@557QQS@10185&€61Q5§&‘MK5}1 1MQQ%§WCﬁUQA|S?ntﬁ%e inhibitor,
818448 (Bayer) and EP 992496, and Pharnmacia's SC- 744

alda lzg@stpgg demethylast indigbiOETS dmclasﬂgl 1 WORYH#870hea PPAR & agonist
Cg r té E :aysé}plc?egxﬁ?%qr{m erolerengla{mg g]em’érl?t+l)/11k1)cill1ge px%%cleln-l (SREBP-1)
as disclosed in WO 2000/050574, for example, a sphingolipid, such as ceramide, or

neutral sphingomyelenase (N-SMase) or fragment thereof. Preferred hypolipidemic
agents are pravastatin, lovastatin, simvastatin, atorvastatin, fluvastatin, pitavastatin

and rosuvastatin, as well as niacin and/or cholestagel.
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such as disclosed in Drugs of the Future, 24, 425-430
(1999). The ATP citrate |yase 10 inhibitor which may

be enpl oyed in the conbination of the invention may

i nclude, for exanple, those disclosed in U S. Patent

No. 5, We] |.so hncl.u .
phyt oest b poubIEalihg Blesthih el ey Bl (Ve ESmBination
OOWBD G- hiy prertenisiive ggd e | Brtadeh1S0)f sQRable Bhtdh§petten§iO¥ agents for use
protein, concentrate or soy flour as wel|l as an )
i siBfeEPéREon ith the copeppuds iof theqesgpinmentipnyingluds beta gdrenergic

or t , r . toeqntrienol .
OcoSES, PGB LB SRUT ! G b,
¢ haifedlifling, ainladipiae phd aiybefiidi)] diofetiss!@e. a¢hlstodldA&ed in

EP 675714, an HDL upregul ator such as an LXR agoni st,

a Ipdrgehiprahingide; lumathinziden hydepflumethiazide, bepdraffymethiazide,

c ' ter iLsclased.in EP 1022272 a . .
PR SRR S AR R B R AORR LB i e
DErit8maRahlorttinlidbhe, fRGSHIdE, risligRhe, Buntades rinfttcdehe,

gl ycosi de such as disclosed in U S.  Patent No. .

5, Boidoriey spiregolagiongl renirs inhibitera AGE tnhikitens (esucdaptopril,

b - . SC L. cid, .a-toco rol .or retinol. .
i e e e A A T
anramiprilNSRERHR), AT e ré@pidr afitdEbhistd fe.g.OlossrtaAC irfesaftan, valsartan),
folate, Vitamn B6, Vitamn Bl2 and Vitamn E

i Sohregeptar ayagnésts GLecbitakseniap, 8ryeaBs 26¢d camppwidsshisstosed in U.S.

a fon: b ki t t hase i nhi bitor,
SRR NS 6o AR a RO TN B (e ciofisounas

| 1didfos3d ArfB/(0 §0/023 AR BraPERIdStidab OINEE )8 AkibNSEs, vasopepsidase
dyslipidenma; or a sterol regulating el enent binding
priphiditors|(dyabNEBPACE inhibitdis3 (4.9 semiapatriMDagd gohop061a4), and
far, exanpl e, a sphingolipid, such as ceram de, or

nendr?etgﬁ‘ sphi ngonyel enase (N Svase) or fragnent

t her eofCanRbRLRT fe€&ptdbiROdI RbAVBUR bS]l $n BERing other diseases
pravastatin, lovastatin, sinvastatin, atorvastatin,

f lagsagiated With opesitaiashudingrslecp @lisonders. oBherefoteathiervomgounds
ot PR NS B35k BB i or
Cc ardatingble@disideR, @Rﬁl’nPM BEEUiRBRI thErapiRe WrSreafRfBE 88eping

of suitable anti-hypertensive agents for use in

c shgsirdeas fasriseunt ¢combrirativonpiduthd sompowrts g thesmrsent invention include
I T T o -

d idléduﬂ’algxm I)\IX'ﬁDRFP@(!ngr mdRlak&8] RéineedMIPH rBleBfor dlulators,

nybefra , diuretics (e.g., chlorothiaZide,

hydgparoinc@gonibiis and deexirf teaepgoimaduilaters.

hydr of | unet.hi azi de, . bendr of | unet hi azi de, .

met hy| (%%?%Pwﬁé%eag)r n%qdiu 9IS srEeqHCs oF a@::llorate substance abuse or

Plichi@dissi@ersD ahételidraZiodhin oA 3F L ¥iHa6ind I‘ice(:ﬂtor modulators with
tricrynafen, chlorthalidone, furosen de, nusadlim ne,
bagentanseddo treati aldictiza diserders may reduce the dose requirement or improve
the efficacy of current addictive disorder therapeutics. Examples of agents used to
treat substance abuse or addictive disorders are: selective serotonin reuptake inhibitors
(SSRI), methadone, buprenorphine, nicotine and bupropion.
Cannabinoid receptor modulators may reduce anxiety or depression; therefore,

the compounds described in this application may be used in combination with anti-
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am | oride, spironolactone), renin inhibitors, ACE

inhibitors (e.g., captopril, 10 zofenopril
fosinopril, enalapril, ceranopril, cilazopril
del april, pentopril, quinapril, rampril

L zﬁ‘lxw ﬁéén}s A‘ﬁﬁ&eﬁr@&%& OEX?I‘E’IQ%? gpélg?ﬁlre(eagggﬂ}'néirety agents for use in

| osartan; irbesartan, valsa

antomginnatinswigtethg .compbtiuadssEnhapresent irsenticindlide benzodiazepines
conmpounds disclosed in U S Patent Nos. 5,612, 359 an
6, (6:£3, D¥pSpPamOgEIZepam. QXazepiih g przolant. chiprdiazepeyisienelgnazepam,

di [ / | ' .
550, B o V0 SIHPRRL LTSS, oo,
NEResAfok an, rgepiroticodmns])ip{apirgne), @A paiticolrépin a¢l6asing factor (CRF)
genmopatrilat), and nitrates. Cannbi noid receptor

805tSs coul d be useful in treating other diseases
associ j ' [ i i.sorders. .. .
o0t S LI SR sk NP Bl L raion v

| nthe ndmpourele bl thelireseaeidvemiondntludehdrepin¥phrihe reuptake inhibitors
therapeutics for 20 treating sl eep disorders. anmpl es
of (tetiany 28( scqondary gmdne frigycliosh selaelive sefotenipeqyptake inhibitors

di I . j ' Lon with the.conpounds of
TR M T i e
nehRibisisTMAORPliSscastvikaga pehslzinkl tranyiypaing { selegENBH
receptor . nodul ators; NVDA receptor nodul ators,

hil§YpPled nhibtersyof manepmine axidase BRIMAS) (mpsjsdrinide), serotonin and

L T -
anfattoO(CRIE) re¢pidran @ ofibid SApat-adrastittCeptot AnfbsR6E - atypical

Therefore, conbi nation of cannabinoid receptor _
noditifenressante bupropig dithiums sefazedone dzazodenti andi wlexazine).

di sor degs .reduce the dase.reqguir Nt or .iL nprove

the. ef fIELQyoapateh of 8 spmuetpaal Py Bljelope with T8 receptor

t hataapgist doutd albx aifahes syl ptafabdiictiof tlthe Arealni@@bf psychosis or
subst ance abuse or addictive disorders are: selective

s dnytid Adjupthe sprhakeombingtisintconksl @pblesami symptonheedueton, reducing

b rhi;ne.. ni cotine.and..bupropi on. nnabi nqi.d .

AR SRR SRS I gBYRLAR Gy SRAEEfon cout
t htdoat@ic the éffeti00 BRMLDEIOLIRADSE FelgBlerhéht! Bbfting in reduced
application naY be used in conbination with anti- -65
arProtabilits gbdevelapingthe imthderr dysBmatien typicahe] absorndé antipsychotic
Sl{itgbll1 anti-anxi ety agents for use in conbination

Wi TR TH " conpounds of the present invention include

benzodipaspldieT suitdldantipdyHeEP a58ntd RF AZERITMbMRABE RAH the
al prazol am chl ordi azepoxi de, cl onazepam

cispmpaurdsaféhe prascat syanticmidclude theghepothBElfik Achlepepharine,

agonists.(e..q.,.. buspirone, 5.flesinoxan, gepirone and

i 32%8{1&5%%) HROridF2 0 FGeIRAF s IBPRERERG FREReBRERR)

antiAGEPkaFiR), thioxanthine (chlorprothixene, thiothixene), heterocyclic
dibenzazepine (clozapine, olanzepine and aripiprazole), butyrophenone (haloperidol),
dipheyylbutylpiperidine (pimozide) and indolone (molindolone) classes of
antipsychotic agents. Other antipsychotic agents with potential therapeutic value in
combination with the compounds in the present invention include loxapine, sulpiride

and risperidone.
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Exanpl es of suitable classes of anti-depressants for
use in conbination with the conpounds of the present
i nvention include norepinephrine reuptake inhibitors
(tertiary and secondary am ne tricyclics), selective

seroto nbﬂmﬁ)ﬁﬁghfi‘ KEthle Qghllﬁgﬁrgf[ss n 31% }gar%%r%eﬁ‘?vergt“nu\gffﬁ L4 tional

f | uvoxam ne, aroxetine an nmonoam ne

oxardgsgchotiodiigs could a{viicheille ah sRtRAtaDNaADEUtIc effect for the
phenel zi ne, tranyl cyproni ne, seleﬁgll ne), reversible

i nHFmeERr sehizorenifiliverdsss, andesciifgdvakeye faroeanip disprdets, As used

se i . ' 9] pt- i.nhj bitors

( SR Sho@RPnie AoRRI BN Barab TR i B Bofact or
( Gintdiffereapédiandaretidgalnckizophratip alhi2eplabRf@aLMsader,

ant agoni sts, and atypical 15 anti depressants

( bRhstzopttesiive disordenrdelysignal digonder. briebpsydhntis dismdder and psychotic

i b ' ' Fon a.conyent i ona I .
LR, A boecThgy FRILASEF AlcBle BGRAKPAL 430k papnaion v
c othk dombsend3 i deqReseiBl AT onGHEIG8E B8 ahfipdyBBotids @RinfIBALd above,
of psychosis or mania. Further, such a conbination

c ol el baradnipemingyeee pigrrABtaganistsdmusgasinic neespteriaggnistshaHT2A

' t _wi.th t hotic agents. .
o Efert S ag SR ool S R B i R PR ARl S R Gomiss
anteigdolatrepinG, HAiputard€Hsperidite; ziFﬁ§i'dbﬁé)ng in reduced

probability of developing the notor dysfunction
t ypi cal Tl campoyndedesatibgssipdhropresent inventioreeruld Bx usedlte snhance

o e ARG IR e Bpbperae nivor e
| nedéxiviel) Gfiudcafihid d&:eE_ﬂﬁ- lfﬂgﬁﬁf@{sr('b%.z, infifant iRk R hROARRZBRists,

25 nesoridazi ne, thioridazi ne, acetophenazi ne,

f | glplaavicadich eccepier P AzanddNMEMA X mpdulatope amd nongiopic agents (e.g.,

t hi.oxant hi ne..(chl o ot hi xene, . thi ot hi xene), .
ot B B VBl B Bt e SO et of Algheimers
ardifdabé &%0doghitive i SOFRBH RN ABEin(ddA BRRToh AtH the compounds of the

di pheyyl but yl pi peri di ne (Flnnzlde) and i ndol one

( rsesentivivorion in¢luds denepézil, savrinpspvastigiainea GHAD sgan@nh eecretase

ST B e PIR o SRR Y AR B om
| IRENQYs®lodkBkl ude | oxapine, sul piride and

risperidone. -66 Conbination of the conpounds in the
pr esent Therppapounds deseribedan vierpressntinvestivin qoejdbrotsed to enhance

d I I id n en ced therapeutic

e PEETEREp et S b e LR B P Betes Srgmples of agents
asuse@ &ftrd 0 PArkAREN S [DisastRilude deSIPE With ASviRGaHa CONE

schi zophreni ¢ di sorders include paranoid,

diiskibtjem antiglutamatesgio diugs (Snaniatding, eil_ezuié)aalﬁl_lia-a adrenergic

' ea%ita%gg{stsssﬁci i eroigril,abpigt%hain%aog xl?lrstes,n élfc ragn na Itr%)?cgn%?gther dopamine
agonists or transportor modulators, such as ropinirole, or pramipexole or neurotrophic
factors such as glial derived neurotrophic factor (GDNF).

The compounds described in the present invention could be used in
combination with suitable anti-inflammatory agents. Examples of suitable anti-
inflammatory agents for use in combination with the compounds of the present
invention include prednisone, dexamethasone, cyclooxygenase inhibitors (i.e., COX-1

and/or COX-2 inhibitors such as NSAIDs, aspirin, indomethacin, ibuprofen,
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shci zoaf fective di sorder, delusional disorder, brief
psychotic disorder and psychotic disorder not

speci fied. Exanples of suitable antipsychotic drugs
for conbination with the conpounds in the present

KA O AP, O L. cov
reﬁ H%hta@GﬁﬁﬂsSMPDﬁl'ﬂlﬁﬁlt&Q 5&5%958'50&%56&%]1@6&@ integrin

Al dopani ne receptor antagonists or parti al
ag@mia@tnssts akphg-4, betd- A mtegyimantagonists, pelhadiiesion inhibitors, interferon

d ' . The | d i.b in
¢ nee d8REo it B AN Bk oS SHH 3 N R eRniSt fet
ef in€i6liMmabf OR OTHY, {rcARH S TRPGIAG iRGBRLR; stRHGE t@Rdap, anti-TNF

acetyl cholinestérase inhibitors (e.g., tacrine
nuatbodies or sabatep TOW-récapyarsust as tengyeept (i baehd))] n@émycm
i i, ni t d MPA
1o tgllﬂ'@m %om e %n]aslgﬁ{ﬂrlqu{@agmg 2@%(\:%))aéggﬁgglaﬁén gynthesw inhibitors,
pi a )
PSSESAR LIS, O] ) e, s s
c opiivhted pradein dirdee mhitdtors) peotein tprosine kidtabe(PTH tikhibliers, IKK

conpounds of the present invention include donepezi
a'gBibﬁers ard thgtapigs £@rﬁbe treaymgnt @faﬁﬁablgéew& godrome (e.g., Zelnorm®

|nh| LLors bet a seret se j.n

o1 SERPE R NG SRERPER dflpsob INE RS EIRAr B4 2B ).
CONPOUNEheenstRH§ I REh diRertth&apdu®i %%@&ntk Wﬁ!ﬂtdl%nbé:&% ¢h &nbination
used to enhance the effects of agents used in the

t righ mbmﬁldﬂmdgtqrsmdléatmssads@ thEfelhprieg: ctybloagarmss{e g,

ymssfﬁlo%gorw gﬁ &UF "ﬁi nsort]ors(él%tl ean'n”(ﬁ]b%%,( gqnel -CD3
draasT-S RERAIEY, i o) Zaﬁh@ms@lnm%cl%na%%&!ﬁom%5?Feﬁts

ant agoni'sts such as idazoxan, Opiate antagoni'sts,
asbl lmg @ dnteracerhstwaop@hitfiend gpithisetheasantibodiesspecifiorfor

neur o CB%" %p%ggg% ? @Pg g%u E‘ﬁgog‘lsﬁgﬁef"aslcgﬂgﬂcvegﬁmm 40 and gp39
n QGDWOI@W(H CD8 Qfg‘)? rmmﬁ%\{Fr such 3§ nﬁ@%%’iﬂg&ﬁ%qm&lgﬁ&s | §F NF-

the present invention cou be used nbi nat i on

wi kappa Bifuadiion, awhlas dWXyamrgmaim;(D@@engcdd cﬁnampids,saxmﬁ)rohferatlve
sui tabl e ,anti - in ory..agents r use.in

c bR stoR gthsionl: ERIIR USRS HrBerBrayfphenolate mofeti

| RGO Arigd SR RERININEANE dsm@sm h
cy\gﬁgo;ygeﬁgse i nhi bi tqj(?)rs [ % ncyt((%nes such as

| reintibi ﬂ@r $L4uedepts fiNSA ﬁEtellasquldrRDE 4iimtd bitext kaahi 43, Ariflo, and the

Cel eb D,
iR CiStors b Bscibw LAt Sa e Gbelicasnt inerepinigd
a'He?&l‘P Bj/ %@mnéé\{ﬁ%lf ey L QL SN0 SHHHo BS3 Mﬁ&lpﬁ'lﬁnpé qt)g& Ser. No.

(Cell Cept(r)), integrin “antagonists,
i AOA 197 afiled Jomi ISt $99& Sket. Naod 084178413, rﬂiedb Ocorls, 1998; and Ser.

%oe. r0f9f2r68,%25, filed Mar. 4, 1999. See also the following documents and references

cited therein and incorporated herein by reference: Hollenbaugh, D., et al., "Cleavable
CDA40Ig Fusion Proteins and the Binding to Sgp39", J. Immunol. Methods
(Netherlands), 188 (1), pp. 1-7 (Dec. 15, 1995); Hollenbaugh, D., et al., "The Human
T Cell Antigen Gp39, A Member of the TNF Gene Family, Is a Ligand for the CD40
Receptor: Expression of a Soluble Form of Gp39 with B Cell Co-Stimulatory
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ganma ant agoni sts, | CAM1, tunor necrosis factor (TNF)
antagoni sts (e.g., 5 inflixinmb, ORL384, including
TNF-al pha inhibitors, such as tenidap, anti-TNF

anti bodi es or soluble TNF receptor such as etanercept

E al | [ anmune d
AR M PR ) ST L 331 ) TRROIE o3
| nkfobdlaral; £, W _Rugles' ma@kﬁem@f@tﬂ@ammbnsmtmls WitH 3, Reéebthbinant
ant agom sts (e.g riliximab) %538 m t ogen- acti vated

ertl@M NIMeE CIiOﬁﬁingmbRgcepmrdP b Kusiasi Protdin, idew England J. of

the %’ "ghé?)(t 111{('1(4’;‘&9'392' bitors, and therapies for

&%t ren ‘irrita owel syndrorre (e.qg.,
Zel nor nfhe aboa®d 6tH¥BHierd§(eﬁﬁc ARARCHheS bh log§d I\ Q@%ébination with the
di sclosed in U. S. Patent No. 6,184, 23
Bmmoalﬂgis off the ntqﬁerétlh‘eqntlmen@p@msed fay exetnsplmIl d:llmscraylounts

i.nat i

e sLoR RIS HERNY R BeRaGitROPR] Bt SiiBfiRs fosergined by one
Cy@ﬂ&g@@lgrlslkllﬁh th@ﬂﬁl -1L-2 receptor (Anti- Tac)
anti-CD45RB, anti-CD2, anti-CD3 15 (OKT-3), anti-CM4,
ant i - CDBlee commqun@%fonmladbloé kel mzamttlot)@dly b@&d’lﬁ;mslgedbmlly or
bl ocki.ng,,t he i nt eract i bet and 3
PSPt et B SRy S S eabor B8 by nesal application,
CLE&dly of sifblli C&dﬂy‘lb QhiSusGRAAMalST §cles Qfﬁmb@éiﬁjegpt%gsuch
(CD40l g and i nhibitors, such as nucl ear
t riapledies #tg. drumamm lnuan@ffggtn@farmﬁmt kp pgp b gBi, pmefeiably, up to 200 mg,

h | DSG d ds
P PP RRIPRILE 5 afehven o mifble dvRar ROY doadeddaily doses.
FKS06 (TcdoMpoiHgs ofthe erﬁmfu)at %%%Q@Hﬁﬁl%?edrfgf gyl dfthe uses

cytotoxic drugs such as aza rine and
cydssapted heteambylany amtablcyn@hs rfesemtnie asallyasidhl ds-id therform of

I t r fusi elns nhi bitors
be‘ﬁ SRRV, @rm’glﬁi b Rawgebf LBF’ DE‘?%cahY RAFBEE LY, juch as by
t habéRhARW, NBtrddeRous?] f’htn%musaﬂﬂj bFfRtrhQBal 1nj75‘€9519 8f Ak&Shn

herein by reference in their éntirety: Ser.

09egdarques &.2.f a9 setild imectdlde aqi@08s oSem- aq\keouszﬁ)lutlons or

09/ 094, .797 u 1998, Ser 09/ 173, 413

£ 1SR pasalls gog g Adimiisration 1 Bis e msgebranes gigh as by

Mahhal4ionlspes; to%‘?@all? steh b g he iV Noc L4 %F@Hﬁrﬁelﬁngrbr;:ctally such

references Cited therein and incorporated hereihn
r efsen thederm Islﬁsup@nbtmg:h 1nldosa$tunalfomﬁlﬂlmwabﬂamlngﬁb’kﬁiognc

P d t . I mmunol
PP Kyt S TIN
1 i tsu r
%?%gﬁ"'@é Ecﬁflﬁ?slt‘él\}/gc?rb rg} foo s ﬂéblgl_ fo':r-mdgr}]égyzg‘gm «Tagip o %x(l?%{ded elease.

Ldgmmudhaft@reletdseomctaxdeﬂeedmt can b&aghiesd ibgnhofiseaf Soitabdd e
For m of 39 with B Cell CoStlrruIatory-68 Activity"
E,@grrjace%? 5%9051t1q15(cggl’3r151'9§t qggg:ngmpqlmgémlcularly in

19§@éa5e 3F %(terll\&'a%l@{i‘sg b)!-tthﬁ\ﬁée geco es sucT{ a%ashgammegfls implants or

Rheunmatoi d Arthritis’ w bt nan
osmotic pumps. The present compounds can also be admmlstered liposomally.

Exemplary compositions for oral administration include suspensions which
can contain, for example, microcrystalline cellulose for imparting bulk, alginic acid or
sodium alginate as a suspending agent, methylcellulose as a viscosity enhancer, and
sweeteners or flavoring agents such as those known in the art; and immediate release

tablets which can contain, for example, microcrystalline cellulose, dicalcium
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Human Tunor Necrosis Factor Receptor (P75)-Fc Fusion
Protein, " New England J. of Medicine, 337 (3), pp.
141- 147 (1997). 5 The above ot her therapeutic agents,
vvhen enpl oyed in conmbination with the conpounds of

BBORET VSIS0 PSSR Sy, biners

Reéxiéxﬁreese d{sPieEdrams, cmslemg Bﬂd Wibsieartte biths ieske Mo RASn tHfart. The
ordinary skill in the art. The conmpounds of fornula

(1 gorapouinpgof oyl (Brrag alsotbe dghivered Breuahdhe prl ba}mtyrby sublingual
ggﬁn%ﬁc?r%ugléell 3éltim‘;f’]ﬁélgtg tl%zp ) (98%{{ e 5%9 US| Eeaﬁelflgatlbg?at\s/ %p Prgeszeydrled

S Uﬂablefmabkanﬁl@ry\faﬁh@wmc Aaayedel 1 38d. SEﬁ&hlﬁﬁrykd&%%sfft@npﬁlclude
subject to such nal adies, ﬁﬁg humans, in an
S

ef thage fopmulating e mgﬁetlbcozn@ua ) piithffast dissglving dilyemsGuch as

R 65, Sy S SRR SR ptions

f ofay b@h{gh)m@mmam%meab@t&tmcﬁ ¢ cAMYose$ (atvtt%l)tb'i $dlyethylene
15 descri bed herein any suitabl e neans,

ex%lmﬂl%(f’liﬁ)alﬂuyh f@fmﬁatms can alh@lrfcmdmaofexmpmbt @tzsd mucosal

ca S ranul.es or ual |
o aPRTER vt MRy BloB ) El Bl FER LIS nbomd B Eetutose
| WM?%HH@B} caboxythétBIRNIIRke (SUME 'rﬁilelgrmlhﬁri&%'cgﬂolymer
technl ques )364? as sterile injectable aqueous or

g agq

intsrie cgntrolgglgmrssclmqulyzrca}slai dopplymer (e.g.

I Strati n to,the n
n&ffy Sugg 9o R R Py T APy SRS 48 Sdpibdtes may also
f deradabd for®hQA0P fBbricatibh BRdhge, O rectally such as in
the formof suppositories; in dosage unit fornul ations

o nt ai rﬁxegnpimwcpmppsnonqoﬂwa nasat aarosot at in;hakatlom pdrahimratnon include
ent s. The. pr.esent

di |
G R AR T R E B b s
i rﬁl‘@ﬁtk@{tﬁei @Bﬁﬁﬁ%xﬁﬁro%te@@%ﬁﬂe%&laﬂlg?gegdc@(sleother

rel ease or extend rel ease can be achiev by the use

ofsobubiilizing er dispending agentasuck as$ tlmm'rhwn mdhsaxctorrpr i sing
e, gase

t he present .conpounds artl ul ar )
of ot atpIfiS PREEES s Mo o Ekbral fd Rinidfrain ingligedacciable
S URAIoAY BOHRpér¥RIng WHicHdan BRIARL, 6 eR R, smﬁfeq{&%%%,

conmpounds can al so be admi nistéred |i posonal
Exenpitenly awseptoblcdiloergs dosolwmed, sedhrasmsital, il ;Snblitmdduﬂ,ewater,

S ensi ons. whi ch can gont for exanple, . . .

i R SRl HESeiRR0RE FRPds Svmr hensuitable dispersing or
aGidh [ |

ot Ffil and s Py aRheh Ay ANRACAGRS R Ui0RRIes, and fay
sweilsemeludingrol€it asidy orrfremgplmirs such as those known in

the art; a i medi ate rel eas t abl et.s whi ch can
cont ai @XCW?%Q%WB?%“O% fox E?EP;%‘!‘B’I“F%‘WEO%@Hcillﬂeég@os‘tones which

dicGRLEAtHN £ %xample, a suitable non-irritating excipient, such as cocoa butter,
synthetic glyceride esters or polyethylene glycols, which are solid at ordinary
temperatures, but liquify and/or dissolve in the rectal cavity to release the drug.
Exemplary compositions for topical administration include a topical carrier
such as Plastibase (mineral oil gelled with polyethylene).
It will be understood that the specific dose level and frequency of dosage for

any particular subject can be varied and will depend upon a variety of factors
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phosphat e, starch, magnesi um stearate and/or |actose
and/ or other excipients, binders, extenders,

di sintegrants, diluents and lubricants such as those
known in the art. The conmpounds of fornula (1) can

al %?lugglggﬁé lic\{%r %f ‘i F‘l t grﬁl]pﬁl{mc{eﬁr%& gﬁiy tl}t\%'fl%tg%olic stability and
t al@hgh%;f aetwmmsmdnipabh@ttﬁe Qjécifs§ e9e, %o@%x\&%‘i’glﬁ geablaBhé&alth, sex
are exempl ary forns which may be used

ptraf ghassubjret, mlmemoﬂmybnmepﬁanlratmsw@nomeatproésemuon drug

COQH%” s) . with fas di ssol iJ uents such as

manni g?q& Sc%'%my él?e agt “X C%Pg'@)?& odextrins. Al so

i ncl udeg slhdhldi b€ indeR$tbdH Mt WABe thiPvERion HAE bBEH &GHHiBYd herein in
wei ght exci pients such as cellul oses (avicel) or

polesres ﬁ@ﬁpéﬁﬁc embyémnﬁglﬁ( SIBEEQ)rth lslsﬂchulf suc ymdoidmenteam presented by

al XCi pi e . 10 hesi on. .
SR SORLIERISR D G Lt G B TRt St apd b Toroion s no
W&id@b’ésaﬁ@'lhﬁh&&ﬁtﬁere{d"mam ﬁl@ﬂiﬂéﬂﬂl&%rﬁﬁﬁﬁrlﬂﬁﬁﬁ){ﬁ any given
cellul ose (SCMC), nml ei ¢ anhydri de copol yne

Gam@tﬁéel) progess stepenrchemisakiomill WIiléieea@blyappareatsto those skilled in

POty A it SRR TESm b s AR g oot L Rpesent fpyention, and

S t @Abduch ARSI CRAYn PARIOyariBo NS HId RN coR faEre@ with@Pihke %@(hieQiT the
and use. 15 Exenplary conpositions for nasal aerosaol

orclaimsahaitfollow.admi ni stration include solutions in
sal i ne which can contain, for exanple, benzyl alcoho
or other suitable preservatives, absorption pronoters
to enhance bi oavailability, and/or other solubilizing
or dispersing agents such as those known in the art.
Exenpl ary conpositions for parenteral adm nistration

i nclude injectable 20 solutions or suspensions which
can contain, for exanple, suitable non-toxic,
parenteral ly acceptable diluents or solvents, such as
mannitol, 1,3-butanediol, water, Ringer's solution,
an isotonic sodiumchloride solution, or other
suitabl e dispersing or wetting and suspendi ng agents,
i ncl udi ng synthetic nono- or diglycerides, and fatty
acids, including oleic acid, or Cremaphor. 25

Exenpl ary conpositions for rectal adm nistration

i ncl ude suppositories which can contain, for exanple,
a suitable non-irritating excipient, such as cocoa
butter, synthetic glyceride esters or polyethyl ene

gl ycols, which are solid at ordinary tenperatures,
but Iiquify and/or dissolve in the rectal cavity to
rel ease the drug. Exenplary conpositions for topica
adm nistration include a topical carrier 30 such as
Pl asti base (mneral oil gelled with polyethylene). It
wi |l be understood that the specific dose |evel and
frequency of dosage for
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any particul ar subject can be varied and will depend
upon a variety of factors -70 including the activity
of the specific conpound enpl oyed, the netabolic
stability and length of action of that conpound, the
S PRAN i ght, general health, sex and

di et %? §he éHﬁ?@%ggethe node and tinme of

adm nistration, rate of excretion, drug conbination,
and severity of the particul ar condition. 5 It should
be undel-st ookhe ¢paepanmilof fariuda Lnvent i on has been
descri bed herein in terns of spe0|%jc enbodi nents set
forth in detail, such enbodi nents e presented by
way of illustration of the gengraN principles of the
invention, and the invention ig no necessarily
limted thereto. CertaiR\.godi fi cati and vari ations
in any given material, protgss sNep or chenica
formula will be readlly ap rent[to those skilled in
10 the art wi thout deparji f.r Hmlh@ true spirit and
scope of the present i n¥enti o, "and® all such

nodi fi cations and variations ghBul d be consi dered
within the scope of the clainB that follow -71 WHAT
IS CLAIMED I'S: 1. The conpound oflformula I, R83 NN

: ' [
Rinutng M shafh 2ot Bl R LI SSIRALL
whelierein: R is selected fromthe group consisting of
hal ogen cyano alk |, al kenyl, al kynyl, cycloal kyl,
cycl oal Ky a¢lRsted frgey ¢ gEappIopnsisting eftiglogen.ayanaeplkyl, alkenyl,

aQX |

q{yggg’ ¥ﬂ§%1§ 6arcl§hﬁ>ﬁ£lﬁﬁh¥{§w9%@0§%§% %wl, arylalkyl,
heteroaryl heteroarylalkyl aryloxy, heteroaryloxy, -NRsR9 -CO,R®, -CONR®R’,
-OR®, -NR*COR’, -NR*CONR®R’, -NR*CO,R’, -OCONR®R®, -NR*S(0),R’,
-NR®*S(0),NR®R’, -NR?$(0),0R’ and -OS(O),NR*R’;

R? is selected from the group consisting of halogen, cyano, alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, aryloxy, heteroaryloxy, -NR®R®, -CO,R?, -CONR®R®,
-OR®, -NR*COR’, -NR®*CONR®R’, -NR®CO,R’, -OCONR®R’, -NR*S(O),R’,
-NR®*S(0),NR®R’, -NR?S(0),0R’ and -OS(O),NR*R’;

R is selected from the group consisting of H, alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl
and heteroarylalkyl;

R* is absent when n is a double bond;

R* is selected from the group consisting of H, alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl
and heteroarylalkyl when n is a single bond;

R’ is selected from the group consisting of halogen, -OR®, -NR®R’,
-OCONR®R’, -NCR?, -NCO,R® and -NR®S(0),R’ when m is a single bond,
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10 - ORB, -NR8COR9, -NRBCONRSBR9, -NRSCO2R9, - OCONRSR9,
-NR 8S(O PR9, -NR 8S(0O) pNR8R9, -NR 8S(0O pOR9 and
-OS(O) PNRBR9; R2 is selected fromthe group consisting
of hal ogen, cyano, al kyl, al kenyl, alkynyl,

re o oc ATTTEEIT SR Sihgrdf B g oo womic mas

heardtspar yl al kyl , aryl oxy, heteroaryl oxy, -NR8R9,
-C02R8 CO\IR8R9 15 -OR 8 NRBCOR9 NRSCONRBR9 NR8CO R9
OOONRSRB” INF8 3hey BRS | a douiiR @3@0) PNRBR9, - NR 8S( O) POR9

2225; st n%&“’?&% mcﬁﬁ +dsen ‘g%ct)}f:e(gfrfg{"ag]’rﬁ}?ﬁ %&Gﬂ&&ﬁ&lﬁfﬂ,@ls

cylteratyeyyl ahdarbeydidal ¢ hatbroakye bed Re©hiiAk Ny |
a?/yl %y ,21:1 kyl, v hetlglrlg%/l ror?g@het er oarwl al%gl 20

R4 i s alsanstRugaariogethes fam@le&bﬁ,é l@bﬁdﬂenm:mdsh%@b@@d)édmg ora$l

h ooy isting of H alkyl, alkenyl,
yn{l/1 l%bg%%l'g HAXI"MMEsy el oal kyl al kyl . het erocycl yl |

heter oCGs ¥ kidgleydr.doablébondr Y1 al kyl , het er oaryl and
het eroaryl al kyl when n is a single bond; R5 is

sel ect edisfasongle h’éd@bdm‘ppndonm sting of hal ogen, -ORS,
- NR8R9, 8 and -NR 8S(O) pR9
when mW‘%e“m‘sﬂaﬁnée%g’HS nlsaf? n the R5 group has

a nol ecwhafmweaabﬁbl%oﬁﬁsshlaﬁxglea%daém C mass
units: R5is O when mis a d l e bond; R8 and RO are

i ndepeﬂﬂ@r@ﬂllyteS@lcédtCE@ fromH, alkyl, arylalkyl,
cycl oal kyl, 5 heterocyclyl, heterocycloalkyl, aryl,
heteroaryl and heteroaryla.lkyl; R8 and R9 can

t oget her, f ormhecofnponnd ﬁccoi’dmgtcfr@m}ﬁrle@hgﬁfrﬁr ocyclyl
ring or a5 or 6 msnbered héteroaryl ring; mis a

si ngl e Rrisddette fonritie grquplcsnas@gr@aﬂc)d),rcydbalkbrb chdoalkylalkyl,

b doub bond
s BRiSoS iR SR aake Ryt ditron pudhamios,
| rﬁew&{rymfxy,low add -RR®Ahe conpound according to Claim

1, wheregjn
R’ is selected from the group consisting of alkyl, cycloalkyl, cycloalkylalkyl,

heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, aryloxy,
heteroaryloxy, -OR® and -NR®R’;

R is selected from the group consisting of H, alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl
and heteroarylalkyl;

R? is selected from the group consisting of H, alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl
and heteroarylalkyl,

R’ is O;

R® and R® are independently selected from H, alkyl, arylalkyl, cycloalkyl,
heterocyclyl, heterocycloalkyl, aryl, heteroaryl and heteroarylalkyl;

R® and R® can together form a 4, 5, 6, or 7 membered heterocyclyl ring or a 5
or 6 membered heteroaryl ring;

m is a double bond; and
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15 R is selected fromthe group consisting of alkyl,
cycl oal kyl, cycl oal kyl al kyl, heterocyclyl,

het er ocycl yl al kyl, aryl, arylal kyl, heteroaryl,

het eroaryl al kyl, aryl oxy, heteroaryloxy, -OR8 and

- NR8R9; ted fromthe group consisting of
aIkyI,nf?%éﬁlgg%(fcycloalkylalkyl het erocycl yl ,

het er ocycl yl al kyl, aryl, arylal kyl, heteroaryl,
heteroarylalkyl aryloxy, 20 heteroa“égoxy, _OR8 and
- NR8R9; 3 R3 i Shescomnouad agqosding keClaim 2o Wheresit:st i ng of H,

| kyl | | | al k
net or ocScrorepd RoR R e QAL o TS RENEY feSigtaney
hétieedrogyiciyl, hewdcﬂ&Bﬂﬂkﬂaﬁxyl ablwnk{l B&eﬂoaryqs ﬁe&%ﬁﬂaﬂ(?@méyéoxy,

yr,

the group consigstin al kenyl , al kyn
c\heteEaary P‘}’ -OR1asd ?\I%? kyI heterocyclyl

net o T ML bon g B ey BEA R0 a3t
S eletzb&lyl, rlﬁferdrbyc@hdiyﬁ, argl, MIKW het@%ﬁx‘y@@ie{@f&arylalkyl aryloxy,

het erocycl yl , eteroaég oa ,aryl, heteroaryl and
héﬁ@ﬁ@ﬁY@K&IQﬁ-aHQGN and R9 can together forma 4,

menber ai WSTERBFGM F R rerasipaantf B dudoadiine

nhe&r@cyalymgl e bond 3. The corrpound according to Claim
2, wheregin: Rl is selected fromthe group consisting
of al k)R is gglegterhfrripl the group sansistingl dfyH, alkys, alkenyl, alkynyl,

fpeditiels F%‘%aé{?@?%éﬁ%tsm@@yk BisroRdyragl st s g peteroaryl

QBSh@ﬁﬂmnNB R, R2 is selected fromthe group
consi sting of "alkyl, cycloalkyl, cycloalkylalkyl,
het er od/db @; heterocyclylalkyl aryl arylalkyl

het er oaJsyl et er l,al kyl tero ryloxy
-OR8 a Rll%ﬁ@e ! et sseéqcéeéit h glky f 1@@2% pycloalkyl,
CQiéﬁalr&beB'Q h@feré‘éfyc@blk%i arﬁ}’riélté?@&rﬁ’ind%@eroz{}ﬁaﬁ(rypcyd yl;
R4 is select rom group consisting of H alkyl,
al kenyIR @ﬂl&/ﬁ—?ﬂ togethec favml &4l 5, 6¢gcT mahibytedlhlegei‘qcyclyl ringoras
Eetgrqa¥ nximﬁg%ggrgggclylalkyl aryl, aryl al kyl,
m is a double bond; and

n is a single bond.

4. The compound according to Claim 3, wherein:

R? is selected from the group consisting of heterocyclyl, heterocyclylalkyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, aryloxy, heteroaryloxy, -OR® and -NR3R”.

S. The compound according to Claim 4, wherein:

R' is selected from the group consisting of heterocyclyl, heterocyclylalkyl,

aryl, arylalkyl, heteroaryl, heteroarylalkyl, aryloxy, heteroaryloxy, -OR® and -NR®R”.

6. The compound according to Claim 5, wherein:
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and heteroarylalkyl; 15 RS is O R8 and RO are

i ndependently selected fromH, alkyl, arylalkyl,
cycl oal kyl, heterocyclyl, heterocycloal kyl, aryl,

het eroaryl and heteroaryl al kyl; R8 and RO can together

forma ﬂis5gel edcffonY tl-l%m&{ S&SE%EBP ﬁygﬁ(y o{fb‘?aqbg’gng >

or 6 ne ere eteroa

andyclda]kﬂalhylshétgtloeytbyinﬂetexécyc'filﬁlkﬁjl)ﬁ@ﬂ’tﬁ?ﬁlamp Betdagyltadd
Claim3, wherein: R2is selected fromthe group

cohgropiikdf het erocyclyl, heterocyclylalkyl, 25
aryl, aryl al kyl, heteroaryl het eroaryl al kyl , aryl oxy,
heteroaryloxy, "OR8 and -NR8 R9. 5. The compound

accordi ig t oTht edripshindwloesrding:to Rlaims],Saeesihed fromthe
group cop3|st|ng of heterocyclyl, heterocyclylalkl
aryl, aRylsaelegied from teqmpyn consisting ebaryl, Aetesaaryl sarylosyy |

he -NR8R9. 30 6. The conpound
ac@%%%gﬁML§xX@faln1gﬂp erein: -74 R4 is sel ected
fromt hR fprselepted drveh tHeighcupddonkistind K¥aryl, ﬁb’t‘é}da@ll lwyloxy,

cycl oal kyl al kyl . het erogyclyl, heterocyclylalkyl
ar bgterogmy xﬁl@waﬂﬁiei‘aggpryl and het er oaryl al kyl. 5 7.

e ETRIULSERGE A 18 T oL B

hehea¢roayetyl; aryl oxy, heteroaryloxy, -OR8 and - NR8R9;
R2 is sejected fromthe group consisting of aryl,
het er oaRyis, Se'@ﬁsedcﬁwyl thelgequpr easiptinsyt H, aRd, exetbalkykRsRo:

S AR ST MBI AR, Bl on

frma@ﬁ) A§la6eup consisting of H alkyl, cycloalkyl,
cycloalkylalkyl het erocycl yl , heterocyclylalkyl,
aryl, aRyisddkyl, heteroaryl and het er oaryl al kyl ;

R® and R® are independently selected from H, alkyl, arylalkyl, cycloalkyl,
heterocyclyl, heterocycloalkyl, aryl, heteroaryl and heteroarylalkyl;

R®and R® can together form a 4, 5, 6, or 7 membered heterocyclyl ring or a 5
or 6 membered heteroaryl ring;

m is a double bond; and

n is a single bond.

8. The compound according to Claim 1, wherein:

R' is selected from the group consisting of alkyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, aryloxy,
heteroaryloxy, -OR® and -NR®*R’;

R? is selected from the group consisting of alkyl, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, aryloxy,
heteroaryloxy, -OR® and -NR®R’;

R’ is selected from the group consisting of H, alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl
and heteroarylalkyl;
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15 R5 is O R8 and RO are independently selected from
H, al kyl, arylal kyl, cycloal kyl, heterocyclyl,

het er ocycl oal kyl, aryl, heteroaryl and

het eroaryl al kyl ; R8 and RO can together forma 4, 5,

oo TR AU AR 00 B, Bl an

n h&edcydlylgl € bond. 8. The conpound according to Caim
1, wherein: R is selected fromthe group consisting
of al kyR] isQicl oal kyl, cycl oal kyl al kyl, 25

het er ocye het.er oc al k ,
heteroa#y%xiﬁglgﬂ%a y%%?ﬁ¥§de%?$pg§§ﬁ mﬁ% %7%§¥yﬁgﬂyykﬂ’
cgﬁfg?ﬁl}g@a&%fyc&%mﬁ &?l laé:ﬂél(%)(aryﬁc cl %al kyl aHlE I

het er othgilT}d R’ mtegesbgrcfpw a|4k§,| 6, oaﬁymembﬂrgd hﬂtmbyclyl ringora$

hete I er al kyl', aryloxy, heteroaryl oxy,

@%Iﬁ§§ﬁ% z@ﬁ é@ i s selected fromthe group
con3|shhngag5umgbgh&yhd al kenyl , al kynyl, cycl oal kyl,
cycl oal kyl al kyl, heterocyclyl heterocyclylalkyl

aryl , amgﬁlaeﬂlkgltbolhbteroaryl and het eroaryl al kyl ; -75
R4 is selected fromthe group consisting of H, aIkyI,
cycl oal kyl and heterocyclyl; R5 is 0; R38 and RO are

i ndepenglent | yhes@Ingsdugd af:éo?dl‘ihé'to eldinls, whedigl kyl
cycloal kyl, 5 heterocyclyl, heterocycl oal kyl , aryI

het er oaRyIS salndedu &var thagydup. dohyllst;ngif lmtnﬂo@@lyct,a‘mterocyclylalkyl

i g el Riog Brisiactioel Bpatey hepioRgioh 1k band -NR'R’.

doubl e bond,; and nis a single bond. 10 9. The

compound according to Claim8, wherein: R2 is selected
from t hE. gr ol wonmiusd acaoyrding tneCtalim@y ehhytejn:

het er ocycl yl al kyl., ryl, l.al hetero

ot or odtyiarRsHd tigm B purioluin insitgoc e bfgisspeyivtalkyl,

- NRARSrylalkyl, heteroaryl, heteroarylalkyl, aryloxy, heteroaryloxy, -OR® and -NR®R’.

11.  The compound according to Claim 10, wherein:

R? is selected from the group consisting of H, alkyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl and
heteroarylalkyl.

12. The compound according to Claim 1, wherein:

R' is selected from the group consisting of aryl, heteroaryl, aryloxy,
heteroaryloxy, -OR® and -NR®R®;

R? is selected from the group consisting of aryl, heteroaryl, aryloxy,
heteroaryloxy, -OR® and -NR8R9;

R? is selected from the group consisting of H, alkyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl and
heteroarylalkyl,

R* is selected from the group consisting of H and alkyl;
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15 10. The conpound according to Claim$9, wherein: R

is selected fromthe group consisting of heterocyclyl,
het erocycl yl al kyl, aryl, arylal kyl, heteroaryl,

het eroaryl al kyl, aryl oxy, heteroaryl oxy, -OR8 and

- NR8R9. R’ klp: The conpound according to Caim 10,

wher ei n: 20 RB is selected fromthe group consisting

of H, aRf@'rhd chdellmwpklydently s@eétexiafrbmllﬂJéi}y)l'l arylalkyl, cycloalkyl,

het het kyl | al kyl
e GrBa Bierocy by et 25d hirngethiguna
accor di R, PRC A t?%e'thervfgﬁﬁ glns @3r Rmérﬁtfe?&l & ﬁ%cfl)glqmg ora$

t he group consi st of ar heteroary

hetrefi mampbier heterdaRA rmgd NR8R9 R2 is select ed from

the group consisting of aryl, heteroaryl, aryloxy,

heteroa@VF6§9u e%ﬁﬁgéﬁe NRSRO: R3 is selected from

t he gr $ 55% dg of H, alkyl, cycloalkyl, 30

cycloa ﬁ? et erocycl yl, heterocyclylalkyl,

aryl, arylalkyl het er oar yl and het eroaryl al kyl ; R4

IS selected fron1th%R8roup consisting of H and aIkyI

-76 R5 1% o; aggosding tRplamdathgres| ect ed from

H, al ky Iis o) I

o erocﬂ;(: H}ék@%l %k th@é&L féﬁééé@y;l &gafrl]l%fl Géfdalyi, cycloalkylalkyl,

hGIMrOerCWIHid(@tbcycB&alhyidaxRH apddlkylobetivaryl fl&tem)étylﬁlkyﬁ aryloxy,
or 7 nmenbered hete@ogyclyl ring or a5 5 or

wéﬁﬁEP@dkﬁétéﬁ%éWQ RRg: mis a doubl e bond; and n

|5 s O SROR of i IS SRR ARERT 5 0ILR SLAl i,

c diesdrséyichd, eteradyciyllalkgly slyRahiatkyl, Bét@ﬂo@@*'l Kﬁéle@d)éf}’lhlkyl aryloxy,
het er ocycl yl , Qeterocgc%ylalkyl aryl, aryl al kyl

hetetsrouylony, R andaN Blkyl , aryl oxy, het eroaryl oxy,

consi ot i3 “picy i he eRp RS M ATy WS HEHRY atkm

20

25

30

heatyeloalkyt; lcytlpalkgikkyh hyetoclyelyk Ylbtercﬁyylb'lall@'ﬂ,)drﬂl feylalkyl, heteroaryl
het er oar yl , heteroarylalkyl aryl oxy, 15
hetndrsierdargzlkyl;- org and - NR8RO:

R* is absent;

R’ is selected from the group consisting of halogen, -ORS, -NR®R,
-OCONRPR’, -NCR?, -NCO,R?, -NR®S(0),R’ when m is a single bond,

wherein the R® group has a molecular weight of less than 200 atomic mass
units;

R® and R’ are independently selected from H, alkyl, arylalkyl, cycloalkyl,
heterocyclyl, heterocycloalkyl, aryl, heteroaryl and heteroarylalkyl;

R®and R’ can together form a 4, 5, 6, or 7 membered heterocyclyl ring or a 5
or 6 membered heteroaryl ring;

m is a single bond; and

n is a double bond.

14.  The compound according to Claim 13, wherein:
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R3 is selected fromthe group consisting of H alKkyl,
al kenyl, al kynyl, cycl oal kyl, cycl oal kyl al kyl ,

het erocycl yl, heterocyclylal kyl, aryl, aryl al kyl,
heteroaryl and heteroarylalkyl; R4 is absent; 20 R5

' ?R Zel ?ﬁl ﬁ@efef:t@mﬁtotﬂ?thg [r%gé{ﬁ) %C%%ﬁéé k@%ﬁ%@cﬁﬁ{\%&%&%?%cyﬂélkyl

whal, my|lz£1kysl b&terghmyl bmdoawmmblarymmhasmgr}m hAR® and -NR®R’.
nol ecul ar wei ght of |ess than 200 atomi c mass units;
R8 and R9 are independently selected fromH, alkyl,

aryl al kyd , | on Yﬁé ?ﬁﬁﬂ@ﬁhfj acﬁ)zdllﬂ tt@b 8014y Wherein:

het er ocyc ary oary and
het er oaRg/isahneyﬂed fifdgh 'dnn@rcRQ) mmsﬁ@@ﬁﬁbﬁroé}mtyh l&téirocﬁlylalkyl

6, ered h terocy ring

M%Lﬁa&aqgﬂb@tﬁaw hmeff@rylﬁﬁﬁws B IG gﬂeroaarlm«y, R and -NR'R’.
is a double bond. 30 14. The conpound according to
Caim13, wherein: -77 R2 is selected fromthe group

consi stifg oThermnqmmﬂy@qurdmged Cramyisl whedeley! , aryl,
arylal ky], heteroqaryl, heteroarylalk I, arylox

het er oaﬁy'lséﬁl)?"ted @Q@ ‘Qﬁ @TURFRY stingrof i‘iﬁf

acsRIARIb A hBSLEIR, B aﬁylaﬁﬁheﬁét@r%afﬁ oM

rou onsi st
hehemfromylalllgw al kyl, aryl, aryl aI kyI het er oaryl ,
het er oaryl al kyl , aryloxy, heteroaryloxy, ~OR8” and
-NR8R9. 16. The conpound according to d ai m15,

whereln p I.sting of

H, alky 7 cyg?o %bﬁ@h&%ﬁf%ﬁc ?Eﬁﬁgﬁkwﬁggﬁh

het er o CB(-‘Clls ¥tlectbé fronOby @k@dpaJoKMhtlngadfbes any LeRKA;

heteroaryl and _heteroarylal kyl. 17. The conmpound

accor di Whereis tley Bi gioup hask srodachilar might of less i 409 pigmic mass
%BOUD consi sting of -OR8 and -NR8BR9; 15 wherein

the group has a nol ecul ar wei ght of |ess than 200

atomic mass wunits; 18. The conpound according to

G aim1l, wherein:

18 The compound according to Claim 1, wherein:

R' is selected from the group consisting of aryl, heteroaryl, aryloxy,
heteroaryloxy, -OR® and -NR8R9;

R? is selected from the group consisting of aryl, heteroaryl, aryloxy,
heteroaryloxy, -OR® and -NR®R®:

R? is selected from the group consisting of H, alkyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl and
heteroarylalkyl;

R’ is selected from the group consisting of -OR®, -NR®R?;

wherein the R’ group has a molecular weight of less than 200 atomic mass
units;

R® and R® are independently selected from H, alkyl, arylalkyl, cycloalkyl,
heterocyclyl, heterocycloalkyl, aryl, heteroaryl and heteroarylalkyl,

R® and R® can together form a 4, 5, 6, or 7 membered heterocyclyl ring or a 5

or 6 membered heteroaryl ring;
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Rl is selected fromthe group consisting of aryl,
heteroaryl, aryloxy, 20 heteroaryloxy, -OR8 and
-NR8R9; R2 is selected fromthe group consisting of
aryl, heteroaryl, aryloxy, heteroaryloxy, -OR8 and

- NR8R9; R34k, pee[% dmat gt fromthe group consisting of H
al kyl , cycloa# cycl oal kyl al kyl, heterocycl yl,
heteromyrslaycﬂcajbl@lbqndaryl, aryl al kyl , heteroaryl and 25
heteroaryl al kyl; R5 is selected fromthe group
consisting of -OR8, -NRBR9; wherein the RS group has a

mol ecul gy vver@goélqg $F cidigh %@&t&fdg C mMass units;

R8 and are 1 ndepen ently selecte romH, alkyl,
arylalkyl cycloal 0 heterocyclyl,

heCer osycl oal ky “Chet edlagny _ CFs
heter | al yI R8 and RO can ) s N[/g\\orm a4, 5,
6, - epbenéd et erocycl yl Oor 6

menber ed hetegoaryl ring; -78 mjs

nis @ ¢ hond. 19. The co @iml
se fromeNCl NN &CF3 \ L
NN NN ~1 1 ~-05CYNNGC NNHN~N NNN

\/ CF3 ON NN \/ §|>- OCNNNO N---ONQCI
NNH O NNH O brl ON N NN ON oF
N/| N—N \ * 0 / w 3

x ’)§o
};O

N\NH
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The compound of Claim 1 selected from:
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NCI NN NOC / NN/OHN N

NN C OC O INp 5-NCNOCN, -

1t CNCF3 CF3 N N-NH N

l[:: NC C NI C |

-NH N N>-- O
N

21. The compound of Claim 1 selected from:
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Cl I/ ON CF3 21. The conpound of Claiml selected
from C NN~-Cl Oo0o NNN-OH Nom NNHyLo XNON Cl O
NCl OC CF3 CN Cl NNNH C N-N NO O NO
NNN C I / O LI NN 5

CF3cN-NEL N N

a o /

NCI

o
Z
Z
z
=

o

22. . A pharmaceutical composition, comprising:

at least one compound according to Claim 1; and

at least one pharmaceutically acceptable diluent or carrier.

23. . A pharmaceutical composition, comprising:
at least one compound according to Claim 1;
at least one other therapeutic agent; and

at least one pharmaceutically acceptable diluent or carrier.
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NNNOI NONN -O V' NV NNC I/ ONC NO \
\' 1\ N CF3CF3 CF3 ON- I NNNNN=~- O N d I
ON CF3 5 22. : A pharmaceutical composition,
conprising: at |east one conpound according to C aim
1; and at | east .one pharmaceutically acceptable
diluent or carrier. 23. . A pharnmaceuti cal

conposi 24. on, Uskostar dosipognd ad Olaithed i@@hin® NEorahdRAHMMECcture of a
according to Claim1; at |east one other therapeutic
ag‘é?ﬂ‘cafﬁ‘ﬁﬂ fofithe grgaimeptyef apcf?apﬁm@dtwatqrweé@é@pﬁww disorder.
diluent or carrier. -86 24. Use of a conpound as

clainmed in daim1 for the manufacture of a

medi carEnt fAphamectitiat éﬂ&ﬂl‘binﬁﬁoxﬁcdﬁﬁﬁﬁﬂ@ dysHadmb&EEP410T

medi at ed dlsease or disorder. 5 25. A pharnmaceutica
cdwmmampeﬂ i 3 sandg ther@ﬁwtménrmetegned froomprispbesiy agents;

anatpge es%grqs nttl (ﬂg&?%%%&%\t e’ad% gﬁlg ace:%neig aéern?smhypohpldemlc

an

ardgentdj Wthcﬂes@@@l&hﬁc ag”dﬁts hbwplﬂbﬂllllﬁﬂl lefits2fl®IMsterol-lowering
hypol i pi dem ¢ _agents; {Eochol esterol em c agents;
| |%P'é$5#ﬂlidrll%1wrﬁ‘$ aggaist HDLciaisingsagsno Rnli-byariensive agrots; sgents
[ S

a8 I} BT HERR BRI et R0 sl pag padicive
S|d&§ﬂdéils S&ﬂhdﬁnb(f&t Q@:ﬂ&t §ntU8@&e§s@nt§’f it psybiRstic 3 eMs 2ddgaRion
and addictive dysorders anti-anxi ety agents;

arfnhanging wgﬁn@&entsaﬁpd tqgat Regritivendjsorders; agggmqscabw treat

en nts.; ent Use reat..co nl L
LTI RN
agesits; d¢p8eE ukal fortat né?ﬂ(ﬁd@g@ﬁé?ﬁho% diSRASR to treat arteriosclerosis;

anti-inflamuatory
agents used to treat respiratory conditions; agents used to treat bowel disorders;

I
/

cardiac glycosides; and anti-tumor agents.

26. A pharmaceutical combination of Claim 25 wherein the other
therapeutic agent may be administered prior to, simultaneously with, or following the

administration of the pharmaceutical composition of Claim 22.

27. A pharmaceutical combination of Claim 25 wherein the anti-obesity
agent is selected from melanocortin receptor (MC4R) agonists; melanin-concentrating
hormone receptor (MCHR) antagonists; growth hormone secretagogue receptor
(GHSR) antagonists; galanin receptor modulators; orexin antagonists; CCK agonists;
GLP-1 agonists and other pPre-proglucagon-derived peptides; NPY1 or NPY5
antagonists; NPY2 and NPY4 modulators; corticotropin releasing factor agonists;
histamine receptor-3 (H3) modulators; aP2 inhibitors; PPAR gamma modulators;
PPAR delta modulators; acetyl-CoA carboxylase (ACC) inhibitors; 11-B-HSD-1
inhibitors; adiponectin receptor modulators; beta 3 adrenergic agonists, including
AJ9677, 750355 and CP331648 or other known beta 3 agonists; thyroid receptor

beta modulator; lipase inhibitors, including orlistat and ATL-962; serotonin receptor
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agents; agents used to treat neurodegeneration; agents
used to treat arteriosclerosis; 15 agents used to

treat respiratory conditions; agents used to treat

bowel disorders; cardiac glycosides; and anti-tunor

ag ] i . . o .
sogppss. BRI R iy AL agens
adinichidatgeferfiurpmire; déxfenfhiramideafleasxahiina)iffubxetiie, paroxetine,
follow ng the 20 adm nistration of the pharpaceutica

c oS Iney gHopherierming. pioforex, clartamypeni@|freX glbutramine,

coO . . S| .
omnrPRbERR, pher i ARSI BardinfiElaha BRERIL gpgrectic agens,
agimoiuging; topiedraate;neitiaryaentataiphivgfacto g limadiding A&6KINSS brain-derived
(MCHR) antagoni sts; growth hornone secretagogue o

r RAsetEPhisiaciopdentingd gptin weeptoyapdHatery @§cannabinoid-1
no, : | [ : ists; GP-1

oo Slraeg I L A AT Bl 3 D, S et des:

NPY1 or NPY5 antagonists; NPY2 and NPY4 nodul ators;
corticotropin rel easing factor agonists;, histamne
recept 0#83 (fAPharrasgutigabeembiaption ofifilgin 8p svhepmmthegatirdiabetic

no ; - t O[.S:: vyl - CoA .. ]
TS PRI T T ——
I ndpiehist bipBanidelt pOafRe! ureas; @ghrpsidsse B bitéds 04180seFeditade inhibitors;

adrenergi ¢ agoni sts, including AJ9677, L750355 and o
CA3AR 28 2eniststinaduding Busrobdingd®negyy BRAR ¢ agerists.dneluding fibric acid

or 7 aess REA R A PutkoRl Br o R PRRR s il gponign| pdfho-1

| NhibttoRY BV B3 BeptRSORN HighifRY FST@"& inAiiBlst BlyRodh

rel easi ng agent’s, 1 ncluding fenfluram ne,

d eptfosplidrylaseminhibjtofst meghidmides instilinyotedagne-likp pestidet 1; pdycagon-like
sertr.al ine, .chl orphenterm ne, cloforex, clortermne,

pi %?PP@? i)?,go‘gFtBiﬁ“flé’irr?tﬁ’é‘, tyro&'é')‘?é’l‘?ﬁf’Pg’f’?ﬁ?'ﬁg,‘mﬁh’é?fFer m ne,

phenyl propanol am ne and mazi ndol ; anorectic agents, 5
including topiramate; ciliary neurotrophic factor,

i ncl udi2fy AxAlphammacbutaiaheaebinatésh ofi(Hlamo? 8 ehbrein thaahti+diabetic

IC S\%tﬁiﬁrglﬁ ﬁg l((j)gll-l 3 ttili‘.yg)g E%ifcg%tigirl&ego d écgqtdg{rgrp ﬁlqulaigiqugées, metformin,
Shhbtfofrhth, atdforhi B&PanPStherdaREBlepREEUL I Cal

conbi nation of Caim25 wherein the anti-diabetic 10
agent is selected frominsulin secretagogues; insulin

sensitizers;,anti-hyperglycemc¢ nts; bi guani des;

sul f onyfo' ur &@B@%ﬁ%&agﬁabmﬁmn& {dpism 29 phgiin the other

r i i:bi . i i | i .. .
B B s ce s R RekoRRBMALECHR 1T administeredin
ad weightemtiv & the diguaRidaWithimtHeagge fsdrs absut Nt Istosbout 10:1.
PPAR a/y dual agonists; 11-(3-HSD-1 inhibitors;

di pepti dyl peptidase IV inhibitors; SGT2 inhibitors;

glycogey, A pharmaceutical combination of Claim 28 wherein the sulfonyl ureas
are selected from glyburide, glibenclamide, glimepiride, glipizide, gliclazide,
chlorpropamide, other known sulfonylureas or other antihyperglycemic agents which

act on the ATP-dependent channel of the beta-cells.
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15 phosphoryl ase inhibitors; neglitinides; insulin;
gl ucagon-1i ke peptide-1; glucagon-like peptide |
agoni sts; and protein tyrosi ne phosphatase-1 B
i nhibitors. 29. A pharnaceutical conbination of Caim
28 whergj n t | T
anti hyper al ygz)hglgﬁ%acsgﬂﬁ%pgwlglg? e r((:)lrz}?ﬁtl 2? v‘g{e%ﬁ%ﬁhecf Og‘l’blnatlon of
methe compound A Ipine hfod tersul for]fupeanis adidistared uﬁJtH&Q;ame or separate
salts thereof. 30. A pharmaceutical conbi nation of
O AphdoseesdoEPEi n the other therapeutic agent is a
bi guani de and the conmpound of Caiml wll be
adm nistered in a weight ratio to the biguani de
Wi t hi n 3he rAmphemiacentiabosthbitlaidhlofIClaim apakerel®iht. gldsidase
phar maceuti cal conbi nation of C aim 28 wherein
t h‘éh’é’HW ’c§r$9\eCthi &rom acarhose apdprglok r om gl yburi de,
gl i bencl am de, glinepiride, glipizide, gliclazide,
chl or propam de, other known sul fonyl ureas or other
ant i hyper. gl yA ehtuenagetivab coribiaixionsftClaiin B h@&vherein the combination of
ATP dependent channel of the beta-cells. 30 -88 32. A
phie remaeundof|Claighhapd the ghucesidaseinhibger isiadminipteredan the same or
coﬁgpérgt%tdrglrhog; ef{)prg compound of Claiml and the
onyl urea adm nistered in the same or separate
or al dosage forms. 5 33. A pharmaceutical conbination
of Claim 28 wherein the glucosidase inhibitor is
sel ect et f r ofnpharmagedticabenmbinatian ofl Claidz 28 wherein the PPAR y

phar ma eut, nat i m 33 wherein the
co%?ﬁg hlaa?llf?ﬁﬁo%o%lﬁ?ﬂo&%l?et‘@ag?% 1 and the

gl ucosi dase inhibitor is admnistered in the sanme or
10 separate oral dosage forns. 35. A pharnmaceuti cal
conbi nall. on Aphaimsicentts] einebinationt df¢1ARNES whemgothe stsulis

a thi.azol.i din ne or. anti etic nt.

A SRR fO5 e BobRRg MRS G 28050,
l rbslghtaaones aﬂ’ghiabé&r lﬁagllﬁ%&cy?ﬂsbl Ay SsusIRL EBFONENN-2344, and
pi oglitazone, MCC-555, G- 262570, engl i t azone,

da¥Mr440azone, isaglitazone; JTT-501, L-895645,
R-119702, NN-2344, and YM 440. 20 37. A
pharmaceuti cal conbination of C aim 28 wherein the

PPARa/ ysdual o pRAaRESIR A PEnRIRARGIFE 1 herein the PPARa/y dual
VK- 767/ KRP- 299 t esagl |at azar and eralg ?gtgz%rrem © iy cha

agonists are selected from MK-767/KRP-297, tesaglitazar and muraglitazar.

38. A pharmaceutical combination of Claim 25 wherein the hypolipidemic
agent is an HMG CoA reductase inhibitor selected from mevastatin; compounds
related to mevastatin; lovastatin; mevinolin; compounds related to lovastatin and
mevinolin; pravastatin and compounds related to pravastatin; simvastatin and
compounds related to simvastatin; fluvastatin; cerivastatin; atorvastatin; pitavastatin;
nisvastatin; itavastatin; rosuvastatin; visastatin; compounds related to rosuvastatin and
visastatin; pyrazole analogs of mevalonolactone derivatives; indene analogs of
mevalonolactone derivatives; 6-[2-(substituted-pyrrol-1-yl)-alkyl)pyran-2-ones and
derivatives thereof; SC-45355; 3-substituted pentanedioic acid derivative;

dichloroacetate; imidazole analogs of mevalonolactone; 3-carboxy-2-hydroxy-
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38. A pharmaceutical conbination of Caim25 wherein
the hypolipidemc agent is an HMG CoA reduct ase
i nhibitor selected fromnevastatin; conpounds 25
related to nevastatin; |ovastatin; nevinoli n
i [
prgg\%géﬂtbdﬁha Ior ﬁlgcﬁﬁd@g%& ﬁgxlb n i?gr 2r3a?15gl§%tut9@§i// aftﬂrarr]l and thiophene
SI darbatiads; naniay] aﬂﬂib@)@ﬂlﬂévdl@iodﬁc%et octsliyava@siphthaRhes; keto

}%Jl‘\%g%tsatl n; cerivastatin; atoryvastati n pi t avast at i n
St iqvastatin gadmay aliny unaling @ad piridipe derdvativesi and
%@Q rosuvastatin and visastatin;
émg{ﬁe ang 0g %‘gneval onol act one derivati ves;
|ndene anal ogs of 30 nevalonolactone derlvatlves
6-[ 2- (substltuted-pyrrol-l-g1551 -al k pyran- 2- ones and
derl vat?¥es Arbaspdceutsal gorg atl(?ﬁ% trh 2 pdgrein the hypolipidemic
&%ﬂp% %' s%ugle aeCsI %th%?arsé Vr%tlrlyorli 8?15(%?% Ergz%ro? %%ospeﬁoné sulfonates;

azol e *ana
3 @a;sxb@mu(&dsmhnxmm 8 pﬂbﬂm@fiﬁeﬁlﬁé}’é&hﬁd‘F oaﬁésghates farnesyl
derivatives; 2, 3-disubstituted rrole uran and

t hqileb%@h@te apalpg xﬁaand\mssqunlapnphyp esphato gealogs;

octa ona ht hal enes; keto anal ogs
ofﬁf%ge lgﬁ 3%3&esr‘r§ $¥yoc| f’nol i ne and pyridine

derlvatlves and phOSphInIC aC|d conpounds. 5 39. A
pharnaceutlcal conmbi nation of Claim25 wherein the
hypol i pt@eni 4 phaxgmwutml aorabpnaulcemaf @lymn A&wderein the hypolipidemic

I nhi b tor. sel ect from uI f onat
i s"&SPeﬁ&fﬁ’ '(cr?ﬁ]éis 'lvﬁS’/'Ye Sﬁ@%cff‘@qfdp%ﬁ Wi%tggg’f f‘ézlllpélﬁgpffte
PYbRITaRN 8ipRTibrata! @S ¥ibratd 'pmé&h ﬁﬁ@c@ﬂ?ﬁdu‘ﬁ% 128810 probucol.
presqual ene pyrophosphat e anal ogs:
phosphi nyl phosphonat es; and cyg opr opanes 40. Ah

har macguti cal , conbi nat on a er el . .
Eypol i pfdem ¢ PhAEGEu °§1 %\OI?I?‘B?T‘H‘ ‘%f&lama fel?'bé’ hypolipidemic
selgefti€d bile abidfseqRisiriitatReted Sibh &fo@@s’t)lrammeoédl&rtlﬁbﬁ DEAE-

bezafi brate; ciprofibrate; clinofibrate; probucol; and
co$qpbe|¢m ScmomeBOh@xmeoMcﬂtagel 1#poabil;/£-5050; N-substituted

bR fevalgERimaai ety didindtebd gprusv phos-
3%lﬁ?}l&%lfm@%iﬁb@cﬁeXfrﬁWA@%l405%1ﬁ§k'deﬂk/at1%lmam1de 58-035;

Sephadex; Sechol ex; Policexi de’ chol est agel
I |(|E)b€t7a682 CIE28B586; disubstitmtadturéaderivetivesn olcatininacid; niacin;
deeratlves i mani xi,l; tetra oI| statin;

SHCIRIMQE: AT REAM BN gk Wwoéﬂilﬂy Ify é‘“ #PHBE pelvidiahmethylamine)
AlicBldiiv? GhiiNAbdl Ehls
CL- 2771V082611Ll CL- args é4%ﬁd Y@y W M foni ot cRibtide: ionenes; and
dertherdmnpowaserum dullésterel lawkdng ageatsi n;

42. A pharmaceutical combination of Claim 25 wherein the hypolipidemic
agent is an acyl CoA:cholesterol O-acyl transferase inhibitor selected from substituted
N-phenyl-N’-[(1-phenylcyclopentyl)methyl]ureas; TS-962; F-1394; CS-505; F-12511;
HL-004; K-10085; and YIC-C8-434.

43. A pharmaceutical combination of Claim 25 wherein the hypolipidemic

agent is an upregulator of LDL receptor activity including MD-700.
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soy fl ot

aci pi nox; acifran; neomycin; p-amnosalicylic acid;
aspirin; poly(diallylnmethylamne) derivatives;

quat ernary am ne pol y(di al |yl di met hyl anmoni um
chloride; ionenes; and other known serum chol estero

| owering agents. 25 42. A pharmaceutical conbi nation
of Claim25 wherein the hypolipidemc agent is an
acyl CoM.c hoAqﬂxhﬁﬁz(deu@aathbinﬁﬁdﬁSf)ﬁClaﬁﬁ 26 WHekdih e hypolipidemic
sel ect ed fron1subst|tut

N- #g58hi12-gtoleptenal 3 wm@y@hw@hwlu)dm dglimibeeas

TS-962; F-1394; CS-505; F-12511; HL-004; K—10085; and
YI C-C8-434. 30 43. A pharnmaceutical conbi nation of

A ai m 245.wheAgharrdteutioap obrhbindesr 6f CREENE wWieredf the lipid-
up regulator of, LDL receptor activity including NM>700.

ulating ageRt wachalesieri! trapsien mateinbwhéntocs@ﬁmct@om CP-529,414;
wh Y, ) ent is a chol esterol
ab%?4?i%§e’.9ﬁh@%fﬂ’&?n"’€ffu "o ezetimibe. 5 45, A
pharnaceutlcal conmbi nation of Caim25 wherein the
l'i pid- nodul ating agent is a cholesteryl transfer

pr ot ei n*4-nhi diphamagseytie! eembinatiercr Glain 23 avheregothie hypolipidemic
S%gggél’s aﬁ:lﬁ-gél 4 ée}i%dac dZTtrzosgp ét%r6 mth%é%har maceut | C-al

I'natton o ﬁypol i pidemc 10
agent is an ileal Na+/bile acid cotransporter
inhibitor. 47. A pharmaceutical conbination of Caim

25 wher®i-n tAehpypaseutisabieembinatinnesfiClain 25 whErirthe hapelipidemic
l'y I nhibigor. 15 48, . har maceuti cal conbi nation
ofaag%ﬁtdl‘s%n?sbﬂﬁvﬂ{er?tgﬁ%asf’ Hg"@f 1 d- nodul ati ng agents are

sel ected froma phytoestrogen conpound sel ected from
i sol at ed sog bean protein, soy protein concentrate,
@hamn'etlcabmmlslnetm ofdlnigz 85 whereg1 theiliped-n
t ost anol

L h
t oco‘?‘llri?t(leﬂ E}gemp gt C§ele ec eggf]{odﬂ,]a pg 8F%go(ggp 8?m8%1§161rs§{elcgﬂ from isolated

| nddly IbledrOproteid) sbiPbraddin @ndeatre, 5! Rk asoffdvere %@mls%ﬁ daidzein,
agonl st, a 20 PPAR a-agoni st and an FXR agoni st; an

mywtra@fcﬂqlughpppl@mt@pls phydestanelrapd wcotmienely 8 batnd@ctam
| ngfloﬁ:s{eg;{l abéel I} tgoDLmBFblto gaﬁtrHI_l)Q gglggg{ﬂélg)rfSF %eg ?rom an LXR agonist, a

gl YCOSI I'- oXi

bePFAIQ&L B@andaéprR' ofiSt; dn LB &%n%?}rom&g 'arkghrum -proton
Vi tam n ant i honocystei né agent, folic acid

f cﬂxahangewltlhlmrnarBBDL\fﬁthlnmncﬁlcm sB:midM glymsstdefan anti-oxidant
' azid; chol est erol absorption inhibitor;
I S | If%3ﬁ3§érotq§ﬁ q)sp@)r@?(: acgd i ocopherol retinol, Vltamm C

antlhomocysteme agent, folic acid, a folate, Vitamin B6, Vitamin B12 and Vitamin E;
isoniazid; a cholesterol absorption inhibitor; an HMG-CoA synthase inhibitor; a
lanosterol demethylase inhibitor; a PPAR & agonist for treating dyslipidemia; a sterol
regulating element binding protein-I selected from a sphingolipid, ceramide, neutral

sphingomyelenase or fragment thereof.
49. A pharmaceutical combination of Claim 25 wherein the hypolipidemic

agent is selected from pravastatin; lovastatin; simvastatin; atorvastatin; fluvastatin;

pitavastatin; rosuvastatin; niacin and cholestagel.
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25 | anosterol denethylase inhibitor; a PPAR S agoni st
for treating dyslipidema; a sterol regulating

el enent binding protein-1 selected froma

sphi ngol i pid, ceram de, neutral sphingonyel enase or

fragment thereof. 49. A pharmaceutical conbination of
Claim25 wherein the hypolipidemc 30 agent is

sel ect efi0.f r oro phaausztiaddl 0ombidash af Claim s Wasdiathdunti-
atorvastatin; fluvastatin; Fitavastatin'

r OBYRFEIERSAYS 3Eenisiinsglertethionhslacasrengegic blogkersl-type channel blockers
ph ' - j L an . [ erein.the,...
R T T

adeaeiamgihantil bikckers selbeted ROnCAinaBeh, Wrasdl, Sife8iplRCaMbdipine
fromdiltiazem verapam |, nifedipine, anlodipine and

myBekmxkafradilydipgagies selecied-fromm chlnspthiazids) hidrechiorsthiazidesd

T S B AR P e

hydlichlohdraetatabidezpdlpthiazide Ubeizttidded thacrynic acid tricrynafen,
hydr of | umet hi azi de, bendr of | unet hi azi de, o
ne¢tgmthabidens dwosemide, musoliming, bumetanidea riagesrenene, amiloride and

0, Lazl de, nzt-hi. azi .et.-hacryni c id . .
FrintP b BECAE RRTIBAAS, A0R PR kfiad Pofhceptopri gtenopril
bufseinapiig enal&[fril,aéﬁrzirﬁiﬁﬁ[lQilaﬁiﬁri'l,qeiéﬂ)ﬁégi%ﬂtokgl, quinapril, ramipril and

I n

spi.ronol actone; renin inhibitors; ibitors
s eliseansd; ATdneeenieroipitdgonisisstleatsg fiom losartan, frbgsartan and valsartan;

et S8eblor R 1ters o Bof Brsshtan S BPieins PualgT/an
I efidonlstsA RERED BhadpepSdise Gt tdrs: Ak dRpAHAR Anhibitors and dual NEP-
i rbesartan and val sartan; ET receptor antagonists

sefeEtinkibiters selseted froanemepatiildt and gemopatrilabDaad nitmtesl |
ant agoni sts; neutral endopeptidase inhibitors;
vasopepsi dase i nhibitors and dual NEP- 15 ACE

i nhi bi tors sglppgineleti@manmRaddd éfatlamhnds SARRARHE iab&itiused to
and nitrates. 51. A pharmaceutical conbination of

Cl gatleep disendetsns sdlecterdyizpm medatdninginalogsanelgtoaimpeceptor

di sorders i ected fr nmel at oni nal Qgs,

e RIsh: Mi DR GPhRG, Pl B Riods R IImA woerapa

I e6e@il forsTRitinah&s $H3 MMPtdr @RI Rbrs 28b ! &HoffsE and orexin
hi st am ne-3 (H3)receptor nodul ators; dopam ne agoni sts

arfgcepteninedulatersept or nodul ators. 52. A pharmaceuti ca
conmbi nation of Claim25 wherein the agent used to
treat substance abuse and addictive disorders is

sel ect esp. f r ophg@inRebuticd] SRARhAYN LI TaihE PP WAKRIN the aéent used to
i nhi bitors; methadone; buprenorphine; nicotine; an

b uprab pubstancgghuspaphaddietivedisorddrs serlscted fioomsabdcti@e a¢rotonin
25 rein.,the anti-anxiet agent is.selected from
A S R LT R AR S

53. A pharmaceutical combination of Claim 25 wherein the anti-anxiety
agent is selected from benzodiazepines selected from diazepam, lorazepam, |
oxazepam, alprazolam, chlordiazepoxide, clonazepam, chlorazepate, halazepam and
prazepam; SHT1A receptor agonists selected from buspirone, flesinoxan, gepirone

and ipsapirone; and corticotropin releasing factor antagonists.
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oxazepam al prazol am chl ordi azepoxi de, cl onazepam

chl orazepat e, hal azepam and 30 prazepam 5HTIA

receptor agonists sel ected from buspirone, flesinoxan,

gepi rone and ipsapirone; and corticotropin releasing
factor t agemni = 150 . .
conbi n a?zlp' on %?B a?cr%ut%al %@P@l‘aﬁ&?ﬁg@%ﬁ# izl-5 e pe s gg:n"}ml depressant
agagent isseleeled dioadndrepineploine peueiker inhiditoSupleatee from tertiary and
inhibitors selected fromtertiary and secondary amn ne

t r fcgRdary aminedrigydlicyseleati v sretanip seypiahednhifipisiselgpted from
se f o) [ I, L1 he. and

s o fplefile ARBharblrdORELRRG ahl KA, HfonoRBLESRIARE blors
f r silectetioeen ispcarbofazid) (pheed1 Zine\arank Iegpiphii ¥ ¥efgilaRd reversible
sel egiline; reversible inhibitors of nonoam ne

oxmag%ﬁ@ra fanensiaping o Efess dngludng mwectobemide; sergtonin and

no > i i bl . di . _
Ve RERRIe  URA fons TR L AR Boqugpinpelspsing
anfag@e ficeptdr amth@idsts) AlphacidegRRicoptoRmitagiMNts taad aBpikal
atypical antidepressants sel ected from bupropion,

| i ¥Ridapressaatsasiseisn drom buprepiendithiven, nefagpdangatrazedonsmnd
A,ﬁﬂg&gﬂgeutical conbi nation of Claim25 wherein the
anti-psychotic agent is selected from phenothi azi ne

sel ected from chl orpromazi ne, nesori dazi ne,

thioridazine, acetophenazine, fluphenazine,

per phendzi neAaharmacenticabpembinptien ofiGlainy 26 xdwrefin the anti-psychotic

se fr hl gr pr ot hi xen t hi gt hi xene; oy
e b BBl R R ot Mo B B, prosaridacine,
ol @nzRIpkiAe, RBGpRériaRink! flgheh&ind) peipheRAIRAUAS trifluoperazine;

i ncl udi ng hal operidol ; dipheyylbutyl piperidine, =

i niblaxanthgeselesteil deom chldgirethixeanand thisithineud; beteracyelis es

Lo AL AP B i RS burophencne

migcladingiHalopeeglt %’i})h@%ﬂtﬁbﬁ)ﬁi&iﬂ&%ﬁdﬁ@ﬁ@ﬁ)‘itﬁbzia@, indolone and
antagoni sts, S5HT2A/ dopami ne receptor antagoni sts and
panelidolengaassessof aatiasyehetit pgents; doxapinspsulpiride; risperidone;
aripiprazol e, risperidone and.ziprasidone, A
oA R Bror BRI RES P B e Bl 2SRt SRR gecptor

C Ogifdgoh3fs; SHTDANpBGiRASEptdranfgbists @Hd hh@#l agonists selected from-
acetyl cholinesterase inhibitors, including tacrine;
25lanrspiaei aripipreedepispetidonggod iziprasiddanec| udi ng

m | amel i ne; nicotinic agonists; glutamc acid

receptor nodul ators; and nootropic agents sel ected

from pig@acet Aiphamchcb@UBl EdrAGRARIA of 4im 2% wherein the cognition-
pharmaceuti cal conbi nation of Caim25 wherein the

acfahanaegeendis sgiocted am Aepthaiolivesterast iskibgersamdluding tacrine;
aqgnt used to, treat cognifive di sorders. are sel ecte .
uscarinic receptor-1 agonists; including milameline; nicotinic agonists; glutamic
acid receptor modulators; and nootropic agents selected from piracetam and

levetiracetam.

57. A pharmaceutical combination of Claim 25 wherein the agent used to
treat Alzheimer’s disease and the agent used to treat cognitive disorders are selected
from donepezil; tacrine; revastigraine; SHT6; gamma secretase inhibitors; beta

secretase inhibitors; SK channel blockers; Maxi-K blockers; and KCNQs blockers.
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from donepezil; tacrine; revastigraine; 5HI6; ganma
secretase inhibitors; beta secretase inhibitors; SK
channel bl ockers; Maxi-K blockers; and KCNQs bl ockers.
-93 58. A pharnmaceutical conbination of Caim25
wherein the agent used to treat Parkinson' s di sease
is selected fromlevadopa with or wthout a COMI

i nhi bi t$8.; Arphaghadeatiai eérgbﬁlaﬁlénJGSCl%ﬂh o6 tviérdif &P agent used to
amant adi ne and riluzol e; pha-2 adrenergic 5

anft e SArkénsenisiliseass lﬁéelie%‘i &éahle‘/@ﬁmpat‘@thaﬁtvﬁémﬂt 8 COMT inhibitor;
| ngly ﬂlt%at@?%méﬁlég ?ezecté)cf Hg ag%%Pa%'fﬂe%%d"%ﬁ o%nolleS tazpnh&[%j adrenergic

tran portor rs |nc ng roprniro

pr amagoaistd iacludingiéaroar; @piﬁt@aﬁt@é&n@téﬁnblﬂl@ldgdiaﬁfbx@hé'aJther
deri ved neurotrophic factor. 59. A pharmaceuti cal

coTRPRRMRS ageNiStS anddrarspstopmradaiators ircluding ropinirole; and pramipexole
I t. t
oS aRTRL Bk AR inBaiRE eREL BRI RIBEEH FRRF 4i g
COX-1 and COX-2 [ nh| bitors selected from NSAID s,

aspirin i ndonet haci n, i buprofen, piroxicam
Napr ox e OeA@ba@a@cawaW@n inalfom ¢EL lnign 25 ydwiein theantl-

anﬂxﬁ%ﬁ{ﬁ%ﬁ n‘% sgLegﬁa%r}gon? Eaﬂ%ggs}‘%td%ﬁ?‘a%{g?ﬁ‘)&?’ chf%oxygenase

al 1|ﬂh1®1térshﬁélad171g IOUXgrdnﬂ GOX 2iaRib%bes sefeleld fﬁﬂl’ﬂ&@A‘lD sl Aspirin,
inhibitors; interferon gamma antagoni sts; | CAM 1,

t URBeMerha¢ipgibuprpeat mromﬁln,g}‘éaﬂr@xm Celebesstand WipxmCTLA4-Ig

h Ludi
t erobisl e o RS, AP HBHRLE NS TP DA R Bt Be e
I r}ﬁy@hﬁﬂ)lﬂéﬂﬂw’gﬁﬁ RhtagbABaBIFhaY b&hechRgrih raﬁﬁgomsts cell adhesion
sirolimus and Rapamune; efl unom de; prostaglandin

synhlibégtsslm@ifﬁrm gn®a ahiaderssn; If&M- I wherziesiasis; factor antagonists

O RPN A DRI LB R, s

Praatibdies M DRI TKIF8&Ptdre HeRidinY Ganerddht;| ﬁBhﬁ&&lﬁ Is€lected from
and agents for treatment of irritable bowel syndrone

s elirobima and Bapaneune pﬂmrmddwmrostaglaprm eyrshesmaﬁhlbﬁms budesonide;
ceut i ation 0 .m 25 .wher ei

P ARS8 B i il PRURIELS Pk iiPessactivated
C)ﬁbl@ﬁﬂﬂhas@ ifhibAdkk] prbielr?t FRGRAGMse mlgﬁit&E‘tIK‘I%ﬁﬂ%rs and agents
anti - CD2; anti - CD3’ g anti-CD4; ant’i - CD8
arfer trexbment ofipiakle bﬂwbl %mdllomwleﬂﬁfﬁ;onaéelnbsn bhabMap(ng openers.
the interaction between CD40 and gp39; anti bodies
specific for CD40 and/or gp39; CD 154; fusion proteins
constrigpt ed £ Pﬁéﬁna%ga%lﬁﬂﬁ%n JFledho2s @P&gﬁﬁ&e other
nucl ear translocation inhibitors of NFkappa B
f Wherapantic ae%xglsymegmxbm nyclgsnodns,mypkospm‘m A; anti-IL-2 receptor;

O e S N T R —

MigSHIRRAA] ﬁﬁﬁo?’bﬂ"ﬁl %&13@ BIbRShE tdriRQmctisk bakes! CU4@r5‘nd gp39;

azat hi prine and cycl ophospham de; anti cyt okl nes
santibedies Specific dort CDHO and/or gp39; CD1 54; fusion proteins constructed from

CDA40 and gp39; CD40Ig; CD8gp39; nuclear translocation inhibitors of NF-kappa B

function; deoxyspergualin; gold compounds; antiproliferative agents selected from
methotrexate, FK506, tacrolimus, Prograf and mycophenolate mofetil; cytotoxic drugs

selected from azathiprine and cyclophosphamide; anticytokines selected from antilL-4
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-94 or |L-4 receptor fusion proteins; PDE 4 inhibitors
including Ariflo and PTK inhibitors. 61. The use
according to Caim 24, wherein the diseases or
di sorders are 5 associ ated mﬁth the activity of t he

r
oS ERERAY sl prok s 5 FGAB RSO R R Sha P
olakibityrsor any di sease resultlng in the patlent
becom ng overwei ght. 10 63. The use according to Caim
61, wherein the diseases or disorders are netabolic
di sor deyg;s, | appetitive.di sorders
i ncl udle(ﬂg treg{aetl[r%gﬁ?é&ghg%glaé%gzéf one tggggg?sgf 8H§Wftdﬁrs are
t heseidlédswith eliesactisitg bf the GlEb@Séde)étordl abet es,
arteriosclerosis, hypertension, polycystic ovary
di sease, cardlovascular dlsease osteoarthrltls

der mat cg ogi o@{g %e %ggor 8% éo ?Y ér(e)nnn’ the Ialseases or disorders are

reS|stance erc

hytdindis, m@bs@ecrrlaﬂg Hls@asec‘reﬁiltﬂ{g Mhaﬁatﬁ:nas&oﬁhn@éemrwel ht.
di sorders, hyperlipidemc conditions, bulima nervosa
and conpuIS|ve eating di sorders. 64. The use accordi ng

to d a'6'§] 61, "l{h\gh Egcc(orélplg dg%\” { n‘ﬁ'«gr dl grgggzré%s or (%sorders are

obesi ty  due ene

| fdtatstl RAi Y@ Q:bhﬁ@dl@&@el@éhﬂ Appetitivé lelaﬂie)@: Yﬁﬁdlﬁg treatment of
ovary di sease, crani opharyngeona, Prader-W|

sthqmlenonslammaeqd witlsthess diserderFyish ias omsam;edlelseztes
Tur ner

0 RO St B Pevat b URY dPe b Orasgie disease,

m@bmnrﬁlsaeéﬁdatdlggleﬂ dﬁs%?d&ﬁ%yp@r&%lgﬁ B3ARNELsHh&, 25
65. The use according to O aim 61, wherein the

d |h§eqsb<§es§¢r0thnsmr hbmestrlalryeerurwyemlmtahﬂuasﬂs sk deapsdisorders,
1 efron1§§bst e .abuse, addi ctivye disor ers(I
5 BIOSIC CAGKIETYP Wﬂﬁ R PRy eTRtiae dggrderss
of a conpound as clainmed in claiml for the
manufacture of a 30 nedicanent for the inprovenent of
cognl tiode f Jrh@tusmccardjngr’er@hayn ohpehereipribe dis¢ased erdlisngders are
Iected fromdenentia,

f di
Bt A TR Bl L 6 ARG o 5 el GEaling 3nd bulemia,

a"pb@@?ésﬁﬂ odﬁ&'d%eﬁsedbﬁﬁfo’éﬁiﬁn% G4 P%Gﬁ“ﬁfl?&"n\ﬂ?ome Frohlich’s
di sorders - ar ki nson’ sease, cerebral apdpl exy

ar$dnd:nom¢|, Byper b Biaketes, rgrowth; homyipod éefmlfcmy, Tureers Symlgmme and
1son!

P e BRSO RS iR B Eeipid eabpfSaady or educed
C%@ykgggwgmg@%pb di sease; head traumm; and age-rel ated

65.  The use according to Claim 61, wherein the diseases or disorders are
psychiatric disorders selected from substance abuse, addictive disorders, depression,

anxiety, mania and schizophrenia.

66.  Use of a compound as claimed in claim 1 for the manufacture of a
medicament for the improvement of cognitive function and memory impairment,
including the treatment of diseases selected from dementia, Alzheimer’s disease, short

term memory loss and attention deficit disorders; neurodegenerative disorders,
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cognitive decline. 5 67. Use of a conpound as cl ai ned
inclaiml for the manufacture of a nedi canent for
the treatnment of diseases associated with dysfunction
of brain dopam nergic systens including Par ki nson' s

D' Iszﬁ‘ﬁl‘?lg C{?Qﬁls% Q:SE& lg‘r?il 3}% f&x}%}'ﬁ ? 1(}0 rebra?}]rg*ugg,ﬁﬁflpgf%g?lon

nmpound as C al

a hmﬂrhagmu eh@dstokﬂhemam@awpmnmn Pasl@aons GRh&S HRdtington's
frogm catabolismin connection with pul nonary

dydisaasesthieks diprpsedrrentzipldbiakebsiseasen bad teaumi; and age-related
d%% Hﬁagdgan1valvular di sease, nyocardial infarction,
car g ac hypertrophy or congestive heart failure;
transplant rejection; rheumatoid arthritis; nmultiple
sclerosis; inflamatory bowel 15 disease, Iupus -

graft & hodse efiasompound ag elpimedeigiciaimd for the manufacture of a

hyrggélgaq{;'gﬂt %r thé %’rgelgtglseﬁfa (?fe dl%ﬁﬂ.? Ss%é%o%lsalécsq, Wﬁﬁ gﬁgﬂ)c&% of brain

Caﬂfg‘)ﬁﬁnnsigifitsﬁétéms ﬁl@hﬂﬁig' RarBinsd’$ Disghde anfisfbstdrve aBid disorders.
i schemc or reperfusion injury. 69. Use of a corrpound

as clainmed in claim!l for the manufacture of a

medi camgnt f.or e treatment of buse

dependgﬁge J?%H?& ogmmﬁnaﬁ?@ﬁ"néﬁ f gég g ’EﬂW@gugFOfa

depediemnf forthé HeRmMBhCRdcasRPIREEA Mo Satabolism in connection with
anphet am ne-|i ke substances, caffeine, cannabis,

c qudinpeary dxsfincionagd iysntilaton demnﬂsqcyncardﬂac dsesfummiooj wayular

CARREN sl FHEEHE o Toaer ey OF Giestve oo e

u ﬁlﬁﬂl@ﬂ?ﬁntsr@}%ﬁ(ﬂﬂ ¢RSimd¥id aRARIE @ﬁdlﬁﬁl% s@I@szﬁe irTURBAARG DD wel
of abuse. 70. The use according to Claim69 whefein

IibSGQSﬁb&hlmlﬁﬁgaﬁb(sd@S’odlSeaSe;p"l"endbmcélatcd)hypcmazrrsxtwmyhhm’ase

SIO|O | endenc e.of a co und as

Bl B R G e i S g evairons: Gancer: contac
nﬁiéhﬁékﬁﬁbnhllérgfc rhin@is; AEPfsERMic OF rdpeHUsiOh ifhsohol
wi t hdrawal syndrones and substance-induced anxiety or

nood di sorder with onset during wthdrawal. -96 72.

Use of conpound as clajned .in.clajml for th

rmnuf acPor o e 8 & wpuSh v A Tt Al 1A thengfacture of

| enkdRcamiedt fsrlthe/ ﬁédtﬂ@nﬁﬁ%ﬁsétﬁ'fc@ dbilesR H@%’éﬁeh&%&b%é}g in which
rejection due to organ transplant, acute transpl ant
x@nbﬁtmms of abhise Ohéttpendnycafrtclmh@lcohoha@phémmlrms crqutetannne like

i sche r reperfusion u sug s i schem c
o TR PSP O U AT 3G BICOURe, Opioids,
t iARBSdYc R R Rey cIMAE Hid IcBIpb I AT &dh@¥b-hynbREE benzodiazepines,

other known or unknown substances, or combinations of the substances of abuse.

70.  The use according to Claim 69 wherein the substance abuse or

dependence may occur without physiological dependence.
71.  Use of a compound as claimed in claim 1 for the manufacture of a

medicament for the treatment of drug or alcohol withdrawal syndromes and

substance-induced anxiety or mood disorder with onset during withdrawal.
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or other causes; transplantation tol erance induction;
rheumatoid arthritis, psoriatic arthritis and
osteoarthritis; nultiple sclerosis; chronic
obstructive pul nonary di sease (COPD) enphysena

bronchi 44 s, pgéjo@;fég@pc{)%ﬁ% % {din Cllal Fior él?é/ Q}gmﬁg&ure of a

(ARDS) ; i nf sease Ul ceY

C omkedicameddoGhe eatineiit SLlREIRGcyteyftiOatidh- is'd@di@ted— Bisorders including
erythematosis; graft vs. host disease; T-cell nediated

hyﬁﬁ&cg%gi‘? qo\,qrga},n @ansplagk gcute trﬁet’rmtn@n@@msabm heterograft and
hylp(ﬁﬁc?‘é t;él:lrlé/n frgr?xll@ﬁgglu% ?Y]rpr%ggﬁﬂfggﬁslgﬁl% %L!lc iSchemlc or

| ut ent er opa

pSrepérfissi i 1njlﬁffl irRQtred dnfiRd biigh® trairépSdhitaihOmSocardial infarction, stroke
thyroiditis; $Sjogren's syndrone; autoi nmune

hy?fé}ﬂl*q{f%ﬁeélﬂ t&ﬁsplgm@homgol@wegducmpseréag@matomlgms, psoriatic

dul.ar ., di
R and ST, ARl AR AR NGRS e
at(mmy emphyseaial breatiafis, St abite lrés@irﬁ}ro%amg@ess §yrm§6@€€ARDS)

ot her aut0|nnune dlseases gl omerul onephritis]; serum
si ieRpmatory bpwekdisgase, aleratire Chh*y:‘: @nde@roha'ls Idtﬂtgﬂecsystemlc lupus

bR R Rl FRET e aRA APl S dseases

r Qﬁﬂ@ﬂﬁl@%onﬂaaﬂ{ eisBigkitag it Gelﬁﬁeﬂ%b@hﬂfdseﬂélﬁwtﬁsg%ten sensitive
syndrone and i shchem a/reperf usion 1 njury;

d eftfmi@mﬁ%@ld C@lacahs@p@c psoraisreaccartacz dertatiting Idashohotals ¢hyroiditis;

pa Jﬁ%rlgp gﬁ}/%qrﬁ?rﬁé,eau . tyg%ﬁgﬁ—s ase PUSt(Jg’}.ages" Blsease

SYAGUiSTBs disdasd |aﬁto‘i’tﬁf1ﬁﬂ§ bblyglandMat (ﬁ%age §1C:§J'nﬁfo‘ﬁ§é %utoﬁfﬂﬁllune
mor phea. 73. Use of a compound as clained in clalm

f cllopehia; mwﬂ(alstaucmlaoWltdlgOZ@thdnmwiwprlhmtartshe Gulllam Barre

SRR 0By LA Bk 26337 B i

0l L) heyferd dllekSe rhiflifis and skin allergies; scleracierma; mycosis fungoides;
acute inflammatory and respiratory responses, including acute respiratory distress
syndrome and ishchemia/reperfusion injury; dermatomyositis; alopecia areata;
chronic actinic dermatitis; eczema; Behcet's disease; Pustulosis palmoplanteris;
Pyoderma gangrenum; Sezary's syndrome; atopic dermatitis; systemic schlerosis; and

morphea.
73.  Use of a compound as claimed in claim 1 for the manufacture of a

medicament for the treatment of inflammatory diseases, including arthritis,

inflammatory bowel disease and autoimmune glomerulonephritis.
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