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HETEROCYCLES AS CANNABI NO D RECEPTOR MODULATORS
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benefit under Title 35 119(e) of United States

Pr ovi si onal plication No. 60/531,451, filed Decenber
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wyslhtos of peti@ msmynwmstp@kssionenalgssa.anfiannaion 20sB] Sati-

éc.\lsn 9%%% SPGB OLT BB SFRPT B Gebinoid
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i pe

ahchiddnyd glicBiohahé maréa’:ﬁﬁion‘ﬁMglﬁder()]lélE&) Yanrepinmids work through
activation of cannabinoid receptors 25 results
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ere exists su anti a eVI ence canna |no
3466 2564 £1A9OY), And/EB2 beerm; et 8t, Nnndrat 36 6@#65@;85993)) The
activity by anandam d Delta-9 THC
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ﬁ? Ehr %J)éhem? b?f, Wh&t (‘lr995)). 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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of treatnent using the conpounds according to Fornula

| both alone and in conbination with one or nore

ener ol FPARACED B SCRIRT Ay SR THETVIRTION: "

i ncl ugieNesdhd appliefod IR scridRa E&ﬁRg&Hfdis ‘é@ddrddn%% EpHAblag,
salts and stereoisoners, Ri, , 25 R3, R4, R5, mand
phasmaediacst corthpabitinms epmprisig 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

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

R3, R4, R’ , m and n are described herein:
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followng definitions apply to the terns as used

wao boosieiTeut this specification, unless other WGEUS2004/042878

limted in specific instances. 5 As used herein, the
term"al kyl" denotes branched or unbranched

hydr ocarbon chains containing 1 to 20 carbons,
preferably 1 to 12 carb e preferably 1 to
8 carbons, in the norna?ﬁgﬁgﬁﬂ&éﬁ%h as, nethyl,
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B byt TrEBEV 25 hexad: iPHERRE pesfd i honetaylpepiyh octy
Q?Z,@-@ilulﬁ@ﬂ'l&}peﬁ@f Qﬂ"tﬁ@hﬁ@ F Elb Qfﬁij’a%ryﬁlg%( EQ ﬁne%.l KOEA¥! may
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tlelnaibrrhd suhgn,tutadmni any am@b])s NEROEA ,aton(ﬁ{t@bﬁ& or 1B ctional
e [ i k&bto for gr.oups .such_as

SRS GO G e DL A b SRSCHeR 23, u&a?fﬂmsai appydroxyl halo,
Zafoa T, elrtio 0GR BN 'geﬁlgyllthl% GYEfd ?yf }‘1% 1I ﬁ@[groaryl,

Unl ess ot herw se | ndi cat e e‘ter as use
learbekyl, bgtbalks;éj dartmrxamddo, parbbnydf alhmyl faﬁfyngr @m@o rﬁilﬁb Salkoxy,

to strai ﬁ}ﬂ ranch d chai.ns %é\} q 20 carb
R4S piflotSis, PySrea ton it R BIDRE SHGED 2. QROEL
c@s@msalw (O 1ROS, Bm ARG P b QAR 8 yBAR TGt BBy, 2-

chai n, such as vin

Zaﬂbutﬁ:nypyl Z{lupeatheh yhrboSymethyleoyanobyl@rdehy like.
hept enyl , 3-heptenyl, 4-hepteny

-h |,
gct Sﬁiﬂﬁesg Oﬁlﬁﬁ‘@lﬁ? o I%te&lee@ﬁwn "adkenykl@g éﬁﬁﬂ Hérein by iself or as
éaﬁ’ gg %‘Rﬁﬂéﬁlgﬁmﬁj Belrot Bl 8&%&{1&%@ gilaﬁnsaspz td B8 cArb &8s,

urt groups, | ne erern, may

pptferablzl ty lﬁeaﬂmhstanﬂ u:li(ﬁéi peeferatdny ta g @hibahd evithaddeat more
a ]géﬁnth one or npre functlonalzgroups commonl

stig thesnagga Speh asgi Bropptl, Frbutanyhi2ttagenyl, 4-
et el i s b2
ey ook ol ol Bl S .
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sicheshsink (Bush agibghitot dimiksdan %HBQhaQbki:lkﬁ?alﬁfll Zlkfoﬁy?élkynyl aryl,
carbons, _preferably 2 to 12 carbons and nore
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W@“ﬁ%‘a}ﬁ%‘g&%@ i}ﬁﬁ y n;i?lgf gl%yﬁfmo) %Q)Ior '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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-3 WD 2005/ 063762 PCT/ US2004/ 042878 pentynyl,
2- hexynyl, 3-hexynyl, 2-heptynyl, 3-heptynyl,

wd 20806370y 1 , 3-octynyl, 3- nonynyl, PCT/US2004/042878

4-decynyl , 3-undecynyl, 4- dodecynyl and the |iKke.
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S6loasud: 10 @gen, hal o, hal oal kyl, al kyI
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"aryl” d _her al.one o art . of anot
et ioay R Getpea R aRepas, B Bolimaing, pEo s
ﬁl@%émﬁ&rﬂi&' Bhio, &ubocy%ﬁo tRRI RRDS: dmylthh@aﬂd/&gan?mﬁ@ Alkyl
(such as phenyl of naphthyl including 1-naphthy

subst%ﬂbrﬁﬁOS/ 063762 PCT/ US2004/ 042878

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 I-naphthyl and 2-
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napht hyl ) and may optionally include one to three
additional rings fused to a carbocyclic ring or a

whedosneoyzl i c ring, for exanple 0~ (S o0-> |~ BCT/BSN0M42878

QS-, OO~ON S'YyOOONN"'" N OOO Further,
“aryl", as defined herein, may optionally be
sashyl) mdsuamntimn@khsem}ude one o thrgecdiisiens] rires dpssd taaich

as haI al k hal oal k al kox hal oal koxy,
SPResKsf Cﬂn%Pi?rH?}FmC}é ¥ Rﬂe al?&‘ér& oal kyl al kyl ,

het er clyl, erocyclqﬁlkyl aryl, heteroaryl, 10
aryl a , arpl oAy, ary yl, koxy x

al koxy 4arhonyl , Zar Icar ary aI enyl, | z
am noc nyl-ar 8 2 ar yl t hi rylsﬁlflnyl "aryl a%o,

het er oaryl al kyl , heteroarylalkenyl

het er oaryl het es , hetex oxy
cy rLc‘])\%’-ﬂ sul st tut e ino ——h Wﬁ
|nc- dee”1 or 2 stltuenp ith ar@ arkyl’, a yI

of the q;her aryl conpgunds nentioned in the
S T R T

yl t [ t hkoa al k

al Ryl car bony arylcarbdﬁyl al k9l arfl nocar bon{i ’
aryl am nocar | kox bonyl ,
al kyl car bony oxy ary1 c bom—y al k | catbonyl ani no,
aryl car bonyl gm aryI ra i nyl al kyl,
arylsulfonypanino or ar9|su|fonan1nocarbony| and/ or

i e Sutibriora e R RtLA: TgSpistily AE e EiBupgtwigne or
'rhco%1 ﬂﬁﬁﬁgﬁﬂ gﬁ‘iu@@ Quél afifalo, RAGA, RfoafBY tdﬂ@i’xyﬁﬁﬂé&l’kd)@f ﬁk§ny1

nmbered aromat’i ¢ ring i ncl

alkynﬁ oycldalkyé,toercloalécyhﬂwl slmmcazslyhlhetemnloalkxlj goh lmeroéryl

W h be. f
g%éqlgﬂl’ WFO%Y*?&{’ lgg%]g& arésllg’nﬁ‘?gisf M&%@Pn}’g,r%y]]c%@Pl&yd,earylalkenyl
%%Rgfebgnﬁaﬁﬂ‘ 42816 ryl8R6AV1D8lazd MettRb | 1LAKY hotbroaRlalkeny,

Conpr ehénsi ve Fbterocyc I C
Ghterdasylhgterodiyl h%rcﬁryluxy lhydrox e aitto, oy, Byimp habstgugddmino

e o Teterbeyel £ Comounds 1984, FeLgaren ey,

g%%‘ égg 8%1%? % gfé %rlgﬁﬁonedgln% ROBR{RAEB 488, 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.

-5-
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the Literature 1982-1995 1996, El sevi er Sci ence,

woO p@5/063762 r yt own, NY; and references therein. FUF/UR®N4/042878

"heteroaryl™, as defined herein, may optionally be
substituted with one or nore substituents such as the
Slobgréensm Heliemriyalded'hamwp Ii: A Rdweewodfthalrératurefl 982-1995

ituted 5 al kyl" and stituted ar Ies

e g R Y e Bt I S
Nt Dy NN e nerkinh, Mhay dtiSndty be subdtihibd
Ngtoftyk Peil iclhereid, Hhay. iigndily be subbioll %hl%*e\"*ﬁ%‘ﬁ@
BhHSItiNenﬂs sii¢h as the stubstituentsSnél@aiadbovdrim the Hefinifitve of ‘@ubstituted

erqaryl al k as used_her |n aI ne or art of
stk fod §‘¥ Rt 48&%@@@1@55 b grons includedee
havi ng a meteroaryls substi g uent V\,here sai d 15
het er oary@ )and/or{ kyl o‘gps mNoptN HI 'y
substi t ut as .detimed ab The=tf er, mx=het erg ?EI "
"het erocycl e", "heterocyclyl"” ‘or "heter ocyclic ri ng",
as used peyein, res an ublsubsti ed or
substit&;ﬁ{é" S4 t \? nbi%l— nﬁt%&eycllé}/
system h ma e sat ated K unSa?’u%te'd aff
whi ch consists of carbon atons, W|th one to four

het er oat ons sel ect _ﬂom ni-#yL oge ygen or sul fur,
20 and wherein the\ %{4 \f het er oat ons may
opti onal 'y be oxidized, an ‘ni trogen het eroat om

o oqally uat erni zed.  The heterocyclic ri
At 1) chm r tom Nobon '}9/
V\,hl C [ »- : ,st

Exanples of such heterocycllc groups i ncl ude, but |s
not Ilmte N/plp MZi NWA
oxopi peraz /bxopl dluyl&(rapg'rr M |ny
oxoazepi nyl;

)( —N

S 3D, 1) «\)

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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-6 WD 2005/ 063762 PCT/ US2004/ 042878 azepi nyl,
pyrrolyl, pyrrolidinyl, furanyl, thienyl, pyrazolyl,

w@yaned7odi nyl , i mdazolyl, imdazolinyl, PCT/US2004/042878

i m dazolidinyl, pyridyl, pyrazinyl, pyrimdinyl,
pyri dazi nyl, oxazolyl, oxazolidinyl, isooxazolyl,

azapiLalytolylypyrratidinyhditanyl, thianyl, Mrﬂzylyl, nylmzahdnhyki nmmhzolyl

ER RS Do s iR RR by TaHeUSRY) PHbdazingl, oxazolyl,
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heterocyc es destcri
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Rautrem, Readrlves, Lﬁ'ﬁzd’fe@is' uné Useda)- He@%cﬂ&lc Iﬂﬁ;@zouEJlSSE%%Pergamon
Sci ence, _I nc Tarrytown, NY: and references therejn.
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ove erocyc

WO, QI%VMSdlen&ﬁﬁlﬁf Umst@k@vl'n At/ r@ﬂei’e)ibes@ihéﬁdﬁﬁ may
optl onally be substituted as defined above. The terns

“ar y| Ahg{Arm “hetgrqayalopikarly|as usgrchereip plose ey Ay part gfsang)g@g group
Repafs Aol ds dofined R BTIRG s LRHREST Hst B ggein sia
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aryl al kyl |ncI ude, but are not limted to, benzyl,

2- pheﬁ?"’ semg  soblpforignislipyl’np H@w@ﬂlwwl" s operhioneor as part
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amtyem)aﬁwbﬂd R&ﬁbl@if)htatﬂ& eRBMbRY sﬂa@ﬁu@u [hohidénﬁht%e A28 limited
art of another group includes an alkyl or aryl group

bereayl, Reheaplsthy |3 Ph@@mlprcmyb m@hneé)avlob@}@bwrﬂte@dwnamﬁéyhneﬂwl
hel]?al ogen" or "hal 0" as used herein alone or as
par another group refers to chlorine, brom ne,

f 1 uor The terAMelkioQ§H, N&rylot hh&él@ﬁiyﬁﬁay" ChyTllylékyO or

ﬁluorlne belng pre ferred 25 The term "cyano," as
Uhstgonglabliytoxyr @8 employed heremlgxemn @s path ef annthar group includes an

h J e e BS to
e e S S R
gr oupThd- ’fwmc'ﬁﬂllégéﬂ\'dﬁr "Ralof Y wKed ﬁeﬂeupaanéo& a@,rpaﬁ%&rhn&ﬁer group
salts, which are also within the scope of

efiere i ¢hderincpheampiae silnarina) ang iedive prighbremgine, @hlorlne or fluorine
on- to? d'physlologlcally 30 acceptable) salts are
P88 BIS'SEY 1t the conpounds of formula | have, for

exanpige te@h "cyano," as used herein, refers to a -CN group.

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

Thé 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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| east one basic center, they can formacid addition
salts. These are forned, for exanple, with strong

WO p@sge3Tor aci ds, such as mneral acids, for eRENpPEm®04/042878

sul furic acid, -7 WD 2005/063762 PCT/ US2004/ 042878
phosphoric_acid or a hydrohalic acid, with organic

phaspbsyt acid ae e Hydrokalicticigs wWithi reanec earboyiciagidsciugs ant 1

el SBOR TR BBt o o B 35 il b PO e

afsubktitifca 3% ShbstinA&d, dor Sfipleaby halabet &f @lordcetic acid, such as
unsat urated di carboxylic acids, for exanple oxalic,

satimatedor vssatetiateidslicagbaxalie peids, femesample praligamplontss succinic,

terepht hal.i c.aci.d, such_.as hydroxycarboxylic¢ acj.ds..
S Syt TRt E RIS R e N G PSS Seies, or
ST h&o%ic,‘-‘%lido'li@, 1861 I maBibGhrtdsc AYitR a8, Sifoh asbfifio acids,
exanpl e aspartic or glutamic acid or |ysine or

gogexaney aspartiderghgimiceasidior lysingvdt drgingine) 2t tengait fedi @@ with

Rk su e GBSO o G tov Slrble A ERRic ST vERL s o
Hﬂsdﬂﬁhﬂ&@%_sg@s’ﬁuﬁ&ﬁ‘m SafBldwy halggegaﬂeg ek@hpRREethyl- or p-

sul foni c aci Cor respondi ng "aci dition salts can

sdlemebsulfomicamid. hawiresgonding adé sildigdn salfs caddisoibsrfatnied having,
present basi.c center. The, conpounds of fo I .
RRRGE ot dq BaBb gReseaieeBRp OF SRR o (oelp  hayips at
?éa%n%%ﬁf@ 38k Ffof’\éiaﬁlp@@@@@H)%dh LABIEm sAlstwWitbdsBs. Bafssle
are, for exa e, netal salt's, such as alkali netal or
adlisakitinbasesiatehfor eednaple.satthbsalts,cuckeanapilemetd ouatkaline earth
potaissi um or neéii um salts, or salts with 151am181ni a
gretal faltsy £t el SR, RERSSILh o FERBFIIR Salts, or Salts wi

. Line. pinerLdi ol idi _ .
SRR L0 B L0 I Ot
pembliding, ylmont, di drythizlower alkplpmay For examptershyl, fersitmtstlydiethyl,

s B O BoBREee Sh P

900, PR, Ol o
silgrm@mcthetadre bs &anm20. Kaits witiclclre wasuitableefivp bbarendceutioal uses

exanple, for the isglation or purjfjcation of free
buhykich gan bt emplopred: don exgpian & ihgiiglahaR afprudtagatign of free

I ; geln f B
S FRLRR L AR ot Phapat AL e o BUELENS B 80
gr oup Pirefedrettiaaltsofithe wdmpotuhdsraf demuly Hwhiphreentairad basic group
met hanesul f gnat e,. phosphate, nitrate o acetate. 25
prdidsrenphydiochloge, lwérogsvﬁﬂbfawd%le@@n?%ifﬁm% Rhogphagesnitrate or
ﬁgé?ét@i n an acid group include sodium potassium and
nmagnesi um salts and pharnmaceutically acceptable
or ganbesfammediedts ofl the chaippuridsadfdraiuds I whiehesoatairoareacid group

chem cal  conpound wi th capacity to either
include sodium, potassium and magnesium salts and pharmaceutically 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
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enhance (e.g., "agonist" activity) or partially
enhance (e.g., "partial agonist" activity) 30 or

Y0 mth)'b'ane. g., "antagonist" activity or" invePGBUS2004/042878

agoni st™ activity) a functional property of biological
activity or process (e.g., enzyme act|V|t¥ or receptor

ByeabisHe) as ackyetipneid} EARsdgetionpatiyvay, and/prpaypbe manifest
§@8?}§%E%§p%%occur rence of a specific -8 WO

J 2004/ 042878 event, such as
act i vahé fmobicactsveghatabdlitensciialbps HRdif R t@ Bl Rihctional

may be manifest only in particular cell types. The
goppronpisad in 4 eompauag it ile’él'lﬂfaEW@h'@rl@y@dV&i@lrcélfﬁr fuether s

%uonlséturgn Wﬁg rggu%h sggstlﬁu gjlcc%%n}é@ I d I 4 f generatfe a

Sathysduint W !f&ﬁnﬂwp fE}tdi’nlﬂéMf sﬁb{bﬁin'cﬁé'ﬁdl SbupIbf bidBRHVe metabolites
bi ot ransformation, generate a conpound of fornula I

ehipi bk arsfnog imhteﬁ tncORRH o Sugtonst gtﬂupa&smmm the hyc'irogen

bol b
T IR ocewith | RtGnal i A RO E e, “hith, wboh
Bl%ﬁbﬁ&’&%a%h %eﬁerﬁtlé@% Lopalr -3 Ahciibid) ghsup d?@3Rpbaid of

exangr upon biotransformation generat es an
L -NH functl onal group of a conpound of 10

f he .t I d

ner of By iy BB Y Sraae e%?%@cﬁlﬁgﬁ%%g%d carbonates
fo@ﬁ@& bjﬂ gea@lnﬁ‘g Stke $Fh6re *w@lro%wo? c Bsa{aa QU RGBS T Witk AyR

I kyl- al koxy, “or aryl stituted acyl ating

d@e}m QI' @Wb$ub}t1hlgedmcabedgj amtskmpirnymg ptdvedures kkavwi wdhose
e ner at

shifiei it BTt bt RSalaS, TR0 g bbpates bevgates gud the

BRd. 98B ¥stalsSRay 4164 HlRde DM aff ot ni%lte'd'tén dr&hstsAeh as phosphate
groups such as phosphate ~ esters, phosphonhate esters

¢S, Qﬂlom@tateetessplmspho@mmae esterst ml&te esterd, onlfidrate esters

T A e BRI o by B WS
Mr'&%ﬁﬁﬁé&ﬁﬁcﬂgﬂ%ﬁﬁg%u@ryﬁjblﬁ%opliﬁut@mo FalvBiabRdqueous

to-favorabl e agqueous “solubility or in vivo exposure
$ocbuh11mty o ummblewpowwmdhebtoaétmermhq)ohenti&nﬁﬂel term

her ei
f E:]gt as‘ Qélg %mpgﬁrg{i Fl A ngﬁ{duﬁ%s fugetionalization of bioactive

atblx% oa&?ﬂyggdya&i e&&a gf]éyafm;%uﬂﬁss nggg{ug %rrﬁl DO,

mﬂafobgdhuﬂhos;ﬂmrﬁlu los barﬂ:)uh}&ﬂatdeubsmmue& demvaﬁuesh Si&hld\zatzatwes are
re é’?rmed reac corrp f formula |l with
%ma@‘i TG Comgalafs g ormulan A1k a%g Scyfing

those 25§LS§IXHE’QIEFI nt ég?é}]?é%{kl%? |on g‘gkggnnééglgw;@é%

dkdltethih ahd artradlkytesioh of bmjnel of fc&lmtlmhhay fesult 80 but a¥¢ not limited

deri vat.i ves t.hat _i ncl ude,spacer uniits tq ot her, prodru
tﬁvﬁeé{vpggesgﬁ%tﬁncggd%%gqu ynifp gaot%er prodrug moieties such arl)s substltgted

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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al kyoxynet hyl -, acyl oxynet hyl -, phosphoryl oxynet hyl -
or sul fonyl oxynet hyl - groups. Al kylation of am nes of

wo 00506361 may result in the generation of quaPCEHURZNNY042878

amine salts that act in vivo to provide the bioactive
agent (i.e., the conpound of 30 formula I). The term
Egaroples gf susb pevdshignyead badowidnnilyesigude $r adzwge cditebby Ho a

BEREARE Bl LR P B0 BLOSEL VAL

449R4963/8 9ariGal/ flﬂ%%ﬁ)gﬁl/ é} 734 kARl &ﬁlti@g" $342 including

prodrugs can be found sign of Prodrugs, edited by
kﬁbse@m@'&hugl—Op(eﬁb(késnvahyesm &ﬁ)drﬁgmﬁ)r eyclit d‘h[gé pp.rHless.

Pr odr ver si bl deri vati v for | ous

Funct PRITSUROGES SHPCABHEEP OB foasia bRhers aggndant

i | 91 g

D (PP R B elra P RS Bt Thlch Bpntrug may
piso irchgle acpasir gtombeawmrth@cmﬂpmﬁldfocﬁ tfovadvda 1 anshibe phasphate

pendant . hydroxyl is phosp ted to gen rate a
B108BpTSh &3 A apetipdencosy-guyp hif\get%?@d? SEPHS Such aprofig) frore 2
@%xﬁmﬁﬁ of $oiaiiRa P&%‘@&‘é&nwﬁm%@émﬁw‘ tﬁ% adt oAUk idte PfiGhe
osphate group, such as a net eneoxy- group.
Wérbmstbmgener ate such a prodrug from a conpound of

fornmula | are known to those Skl||edll} ? and
are | Pefered RogTHEs algo Pty Gk eamBRinS\g! Tpwstief agre a pendant

b peh%’g;ﬁ a8l i’&“ﬁ@?%ﬁfé’h ﬁfall%lgtgmg%%e%gpf Q0 xﬁethyl""&er €

as a

%My&ieﬁ@rlwd- o &o1g ® yivarteSnetin adsofiind o sahr Methods to generate
| ene-, to forma quarternary anmmoni um i on

| h
Sichie PTG £ sogepErafdornyle hatg kppwaite ghoss slled in the art,
%gmg%?gdqﬁg{e% Bed e%& known to those skilled in

are |sted in the references bel ow
Any  camnpeuit@otitbthat@n bbeoﬁmneeﬁﬁ edboitd privide the bjpacinetgent
t he bi oactive a ent )g , the compound of fornula I)
(ig..d wqmcu@ldwf ¢roppla hds %ﬁw&@%\ﬁﬂmgﬁm $coppand yparit of the
{Vgl%not on. Various fornms of prodrugs are well known in
™ A conprehensive 20 description of prodrugs

and pV@ﬂbwsgfoiiﬁﬁ bFBlolM@S ary weltiossir Pebe at. Amﬁpi%ha@sﬁva:e
of Medicinal Chemstry, Camlle G Wernuth et al., Ch.
qscrlpquxmﬁ@ﬁd@gw@%gromg?@;watg@g peprleserieddr ugs,

ool et PORIARL L LAY Sl e ER
eA¢hdEmic Press, 1996);
| Design of Prodrizgs, edited by H. Bundgaard, (Elsevier, 1985);

A Textbook of Drug Design and Development, P. Krogsgaard—Larson and H.
Bundgaard, eds. Ch 5, pgs 113-191 (Harwood Academic Publishers, 1991).

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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25 Bundgaard, eds. Ch 5, pgs 113-191 (Harwood Academni c
Publ i shers, 1991). Hydrolysis in Drug and Prodrug

wokaoabead7ozm B. Testa and J. M Mayer, (Verl| agPCT/US2004/042878

Hel vetica Chimca Acta AG Zurich, Switzerl and;
Wl ey-VCH Weinheim Federal Republ ic of Cermany
2003) Devidpany Sy K. gt al. MWXY@ Dpyridipamefelts 48, Solmtéesl’r@drugs

o OB CE R ARIAE0 RSL 30,288 1. 73

2883- 2404 -10 WO 2005/ 063762 PCT/ US2004/ 042878

Davi dsen, S. K et al. "N (Acyl oxyal kyl)pyridinium

Sal t sSaid r@@renm%arpmdmgeéecbher@n%tr@menpt at el et

Activating Factor Antagonist” J. Med. Chein. 1994, 37
(26), 4423- 4429. Said references are incorporated

her ei AnRMiSE@LRINGT a therapitid B M o tHeadhi@ffioR indudes
therapeutic agent of the invention includes

adiminmtistiomof otherdpenticaly efpaiveiapmiuny okt egernt wé thereation. The

Brmol EERR e e oEn BT OE Aot faeia e ey PRt ofe

HHRFBESd SRR prlenfa c&mﬁ&pﬁeatme 88briiaibRRL o
or preven a cond |t|ontreata | e y adni ni strati on of

eorifosttompefshe inventodfn. Tha amouehisithmamdretsut{ivient to ¢xhibihe

. amount, sufficjient to exhibit det ect.abl t her apeut i
il Bifeenere Sopro ot o5 B g RO BT S el Ting SRFLBEY e

R ek MHiBte, tréa@&eﬁ)@ '5Pév%nt16rf &%S"é‘éiﬁd1t‘?6nsﬂfs€‘e\&q{éTré1ﬁ MriRfpridi&e

conditions |isted herein. The precise fective

efifextine amonntdosal byllgextt wiill depeshd prponl thﬁmmbjashmlwm}ddmalth, the

si ze aHd heal %dg nlgalt.ure and extent of th

REHEi AL SRR TGS coniinpeing AererasRdatiens ‘}féhe treating
%‘%ﬁ%“%ﬁ?ﬁ%ﬁw2@%@?2%%@?‘3’?%@?‘5?%% FarteRAted for
adininistiatiomt i on. st ereoi somers of the conpounds of

t he instant |nvent| n are co nplated, either in

mi xt up8 SEFEQIFPIRREP 8F G competmitor 1 ipstapf i vergioparerfpgtemplated,
SR Mgﬁm%fortul? ufdlo ?m{anuhl?y?lﬁ& lrQi, G claf‘hg)%unds of the present
asynmetric centers at an e carbon

invehtioohi dag hany asyrenéfic Oefntdirls’l et Rysafhisd ¢darb@ndtems including any one

GRERT BRefHts. droraen Efewfegv%%f%ﬁﬁ? {40 st pragtomeric
bEASOLom AR RRET5RS LY (REBPAFRYR CaTor e AR can

racemat es, enantionmers or diastere msrs as

ﬂﬁi&rrhéﬁnmtesy‘ﬂmtlodiem elraewmmers 8y stexfiap tiaoerals. CWhen
products aare prepared, they can be separated by

é‘éﬁ%ﬁmﬁﬂﬁ ar e%flﬁ@agc p@nduqéﬁ anerenareds tsyeen e awﬂéed by

LGB HUP SrettORE EH exgjﬁﬁi@, Mromatographic 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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25 fractional crystallization. The conpounds of
formula | of the invention can be prepared as shown in

W@ b@s5/0630b1 owi ng reacti on schemes and descri ptiPCI/US2004/042878

thereof, as well as relevant published literature
procedures that may be used by one skilled in the art.
Exenpl ary reagents andﬁﬁ%&i&ﬂ“&@l‘&r t hese reactions

ft th ' | es. 0
WO SGhE ORs vBreBilitscsn Pk oS vihe RERRBen Aoronles and
Ehewhede oWifg abbr eV| ations are enployed in the

Schenes, Exanples and el sewhere herein: Ac = acetyl 5
Maaﬁtﬂcetl c acid Boc = tert-butoxycarbonyl DCM =

%Wr onet hane DI PEA = N, N-dii sopropyl et hyl anmi ne DV
ﬂfrforrram de 10 EtOAc = ethyl acetate FEt3N

Bdc= ,@p,hydt@;pc%mﬁt 20 = diethyl ether HOBt =
1- hydr oxybenzotri‘azol e hydrate HPLC = hi gh performance

IDEMi <ldichloome¢tbapeaphy 15 LAH = it hi um al umi num

= hi erformace |iquid chromatography
Eﬁgﬁﬁasyﬁrﬁiélé‘f ‘%FX}ng(?C]—I met hanol MS or Mass Spec
@W&qu@gﬁgﬁq%xmw = nucl ear magnetic resonance
spectrometry 20 PG = protecting group RT = room

tFeOperatthylaceta®A = trifluoroacetic acid THE =
tE%tI\F P(et{-l}(r)lfaﬁjﬁnaen mn = mnute(s)

Et,O = diethyl ether

HOBt = 1-hydroxybenzotriazole hydrate

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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25 h = hour(s) L =1liter mL = mlliliter L =
mcroliter g = gran(s) 30 ng = mlligran(s) nol =

worioe®63Tenl = mllinmole(s) -12 e WO 2005/ 06376RCT/US2004/042878

PCT/ US2004/ 042878 nM = nanonol ar Conpounds of the
present invention nmay be prepared by procedures
inYgsnangmelir i n t he acconpanyi ng schemes. 5 METHODS OF
PREPARATI ON The conpounds of the present invention my
be prepared by methods such as those found in the

| ( o .
exenpl @fpdifnds 65HE Pred&fGhvdAGHn infthylHa rég\%gérw pﬂ&%f%gﬁﬁs&amd

and worKking exanples, as well as rel

lih tler mcompanyingetemes t hat are used by 10 one skill ed
in the art. Solvents, tenperatures, pressures, and

ot her reaction conditions nmay readily be sel ected by

one of ordinary slﬂltqu@BFlm PREP TibRY materials
a

are conmmercially avai e or can be readily prepared
by onélhsfconmpdimdsrof tiskpresent mvehdoramby beigiepared bowiethods such as

t hads. , Ex | ary reagents and_procedures for these
it %tfPWHQHéE%EWP¥% PEICRESES descbed indhe Frlloygngkschgmes and

| ) : . ;
e
lkome skilled it the astr Solfaee terhpsratexanplessuresTandl othgraeattiod conditions

P.GM Wits, "Protecting &roups_in _Organic Synthesis",
Yy reafiﬂg’\f%rﬁd%w%&?}le obousinaryplill im thedgt nYerdng madsripksare

FUTRBERL MOl OO BUSLPEBELEP ea
GeimgrkabenshatkodsOFgampinSwagdits sl proeddacdsifvi thyse reactions appear

%tgr ategy & Efficiency in Mddern O ganic Chem stry. 20
pna iilgjalﬁlﬂ e PPEdRS exqE!sso rotesiion angdeprptection in the processes

TSP 0 SRSt s S ARD B B g
& WSGheene BaPrG Ve Ry uts APibtectivit Grouphim OfganiersyniResis”, 3™ Edition,
%Vi\{\éi, 1889%: G%%g;%i renE:tth?iis Xfe orga;l%g girr?thesis 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, R?, R?, R* R®, R, R®, R are as described for a

compound of formula I.
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Functional G oup Transformations. 1st ed. 1995,
El sevier Science Inc., Tarrytown, NY.; Larock, R C.,

w@vpnedtensi ve Organi ¢ Transfornmati ons. 1989, MNeUY®0Nk(42878

NY: 25 VCH Publishers, Inc.; and references therein.
Compounds of fornula I-XVII can be interconverted to
ot her conpounds of fornmul SOHBMIEI by t hose skilled in
the art or described in the references and exanples
herein. For @&l of the schenesRand conpounds R?
describedb/belovm R, R, RBN"R4, R6, R7, R8, RO nnNe as

i nvention can be synthesized from conpounds of
formula IW or |1l wherein WAis hydrogen, halide; or
nmetalloid such as tin, 5 boron and the |ike by
reaction with a_netalloid conpound such as o
n-butyl lithium isopropylnaggifiun1ch ride, lithium

?R as desfri bed,

napt hal i de, Li TMP and tEe I S

B

Compounds of formula I of the present invention can be synthesized from
compounds of formula IT or IIl 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 IT 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 11
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for exanple, in Mngin, F. and Queguiner, G
Tet rahedron, 2001, 57(19), 4059-4090; Turck, A et

w@booset7sahedr on, 2001, 57(21), 4489-4505; to PCTWESH04/042878

compound of fornula Il where L is a netalloid such as
l'ithium or magnesium and the |ike, or such 160 rregagl 'S
exchahg@aowls oA fymwes | ofthainvewém ‘aherannes -QR%;NR°R’, or

t i anot rou
ERR I ol STt et OHPf 5§ selbiBgsof
ﬂmnhmfmherélﬁ@k@&swﬂg leaSinigk@fp, gmlohstchwaﬁletmm@in\ée
conpounds of formula I. SCHEVME Il RE R NN NN_RL O

welugrosg fonylexy- ankiherikenwith R>-Mer sm@blqgrewswr to RfM\mown

%)ftgg eos%ﬁlﬁg él}]fflg/ N eérfzgfjl ﬁéqy 70%61&%? I(J)Jhoa];s oron ?in zinc,
SHREuiBs6dRen BIEDRNRE. BiSs Mli&%%ﬁ IptioRAIBR: thtili¥ed by

coupl i ng corrpounds of formula IV wherein L répresents
@atalé%ts/ sueh ag Pd(ﬂba C@(@nﬁndabe bkd. dEtameples ¢fithese tansformations can be

tlind BB b PR, RE Bty B Lt e SPe e 2.

Y- Al mhﬁﬁde SMaﬂa‘-I eve4:.08810 BuIEY 883 q’lo@lz) ‘f“’SQCf‘S’/a%bdel-
bor on, tl n, Zi nc, copper, pOt assi um sodi um and

Rilaan, mambﬁmrﬁlbgm@dwi Oheinl, 988 68c496-5Q0; édaCb)H A.et

SR GBI ) D AR M RS
e i e

BB Ucc. ’cy@@zﬁes,oxm, 3432, 857 86Rlehso] D.Radtrbn). ReM hand

L 61, Joon-S A RS o i e R J57H, 2057-

M3t gittld; K. F gi.t alalJ Ampé’ﬁem %@ 'TQO(R? g. 226%7? 9820- 4§§§ Nikhimura, M.
805-818; Wl f

8Bl 4Jetr c&h]:&&n;l_l(ﬂl?;, 58—1&6’%79/}5@,87 Mll['_GI J. Acand l@n&ﬂl RRe,sT efrahedron
ot 4 AT, g Bty s s
SRt . oIS B9, AL 42 4020
Chan-Alo@d;a Mesdpentica, 1988, 14(1), 53-60; Matsuda, T. et al., Bioorg. Med.
Chem. Lett., 2001(11), 2369-2372; Konno, S. et al., Chem. Pharm. Bull., 1982, 30(1 ),4
152-157; Sato, N. and Narita, N., Synthesis, 2001(10), 1551-1555; 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,COs; 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. et al. 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, CI-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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et al., Tetrahedron, 2002, 58, 5779-5787; Mller, J.A
and Farrell, R P., Tetrahedron Lett., 1998, 39(40),

W@ 200506268; Mtchell, T.N, Synthesis, 1992(9)PCT/US2004/042878

803-815; Sato, N. and Narita, N., Synthesis,
2001(10), 1551-1555; Nannini, G et al., Eur. J. Med.
Chem - Chi mi ca Ther apeut i SSHEMFIIIL 14(1), 53-60;

Mat suda, T. et al., Bioorg. Med. 20 ChemjlLett.,

2001(11), 2369-2372; KSnno, S. et al., Chdm Pharm
Bull., 1982, 30(1),N-N52-157; Sato, N Nafd Narita, N,
Synthesis, 200a(10). ¥5%l-1555: ard] &niees

therein. Alternat]jvelly, compounds of lforh[rul a |V where
L is oxygen or &, can be a?kKy e,

sul fonyl ated- or agyl at ed using, for exanpl e, a base
such as K2C03 and an 25 al kyl ati ng agik’"nt such as

net hyl i odi de or an al dehyde and reduci ng agent such as
acet al dehyde and sd&di um cyanoborohydrite and the |ike

as de&gdggﬁ%}] %‘S‘S@%@“i’ﬁ‘% 13%%%11%{%%513 s‘&ﬁ asfchlohe,

ﬂ@ﬂiﬁﬁﬁ; AR sulﬁoﬁfflﬂldj'«’:hnﬂ‘ﬂw\hlw @nlbeirsactedywitin an bxyg'eh mogleophile
can be reacted with a sulfonylatln% reagent QEaig
pwémﬂ Ftagsiyme ploef tmethylslaped raydismy Y‘Pf@XIFIPR’é thelikgfo

ﬁer%/nn tm'éh%n?% glgt%%?l%lf gFQ? %s sia@ kt g):i 'nL]gl?gr basic Cé)ndmons
af thé @[‘éﬁﬁﬂl@ df an\Wigtging a@erde@ﬂh Qﬁexmedmﬂéa;l @nlbe Ifﬁi'tlfﬂﬂ dfaﬁsformed
denotes a single bond -15 WO 2005/,063762

POT CUSROGYE 04 la IophEsin |15 OrdiRy is detipad inclape 1y Exgmples
g%thﬁgec?ﬁ,ad} gor{?au cNan bAé Eﬁﬁmdwl F%‘ln aﬂa {'n Maﬁ'm"f’u é/ ggfr%}" anﬁ/Ied

erern 'S a l'eaving groupg su

Sk Ar-CABK. THek.UOTONEY (13,r53E404 Ao . UOWHQXb’em Q043 t40e(4), 457-
li ke can be reacted with an oxygen nucl eophile 5 such

460 embrefryengss fomddbgreinof tri net hyl silanol, or sodi um
hydr oxi de and the |like to form conpounds of formula I
wherein RF is b and R4 is H or, under basic conditions
in the presence of an al l§dmEMmEIvAgent, such

i nternmedi ates can be further transforned

Vi 1

‘ 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;COs 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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into conpounds of fornmula | wherein RS is 0 and R4 is
defined in claiml1l. Exanples of these transformations

we@anwses7bound herein and in: Nannini, G et alPCEUS2004042878

Med 10 Chent-Chinn. Ther. 1979, 14 (1), 53-60; Yu et
al. J Med. Chem 2003, 465&5} 457- 460 and references
found therein. SCHEI\/EIV EMBWM N-N RL f N O RL NO
Il ~1 RR2 InR Rt VI 15 Compounds of fornul a ‘,(I
can be al kylated with an elreNHpphi | e such as {_n

substituted benzyl halige, an alkyl halide, an/ar)go
hal i de] meroaryl balide ahd the like' R
presence f,h base such 3 and sol vent ,s,qh:\hdL as
DIVF, and the 1 ke,® |y catal yXéd bgh R

pal | adi um Qopper and the | ke to give conmpoun
formula I. RExarrpl es of such transformations c be

f ound her ejn and in Ednondgon, 20 S. D., Mastyacchi o,
A., Parnee, Lett. 2000, 2 (8), 1109-1112
and r @P’@P@W&S@s"f f@lﬁ@%VHI whersindeisxplesyipg giep such as chlorine,

S /
BEPSPARAAHERT SR oy PR A g
solvent RrchQis OMF, iyﬁhldn\él THPoandab ige ©f git@Edipamib bf formula VII as
wherein L is a | eaving group such as chlorine
exemplified herein and in Nannini, G. et al. Eur. J. Med. Chem.-Chim. Ther. 1979, 14
(1), 53-60 and references therein. Compounds of formula VII can be reacted with a
bis-activated carbonyl such as carbonyl-1,1-diimidazole, phosgene, and the like to

give compounds of formula VI.

SCHEME VI

X IX vill

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

-17 -



10

15

20

fluorine, trifluoronethylsulfonate, and the |like, can
be reacted with hydrazine in a 5 solvent such as DM,

w@yoosaeite2 THE and the |like to give conpounds PET/US2004/042878

formula VII as exenplified herein and in Nannini, G
et al. Eur. J Med. Chem -Chinn. They-. 1979, 14 (1),
sLUET Qe %@@fl@h@é;@f forayuls K- ]Bdh%@ﬂlﬁﬁﬁsOfdheﬂedrﬁﬁﬁﬂOanaﬂdnS

& a’r%gﬁd {nerﬁ%f ge n r%ccgla ert?cp lo Otﬁ %(\)/I%@tg%dlg cri?nrggy *]-ﬂ %8P 1{1180ns of R4
B Vig aRDAp @i&ﬂﬁ)l&foﬁsﬁﬁﬁﬁﬂn@ethﬂds c&ﬁ) b@%ﬁe}ém Qlfln@IdfnanlG et

RURL "Nl NHN2 N, 4 Rn RRn
RL Bay; Mad. Kieme-Clim. TRer. >I9V/9 |1|4 (Uaéﬁpﬁﬂmvdsrefﬁerfcmﬂrm«em x

SRS e RSB e SRS R ol dg fala
QXHI Ry1eéin s cAleRde | Ekambléd/of Simifdr @@A&Fofmatidias Man Wifotind herein

"Protecting Goups in gani ¢ Synthesis", 3d Edition,
wird gy Yu et 90g, Medh di’/wet %QBS 10 61), AnsHe0 amdlg"ferms rtheremi ng
such protecting groups are included in said reference
and citations therein. Wen P resides on oxygén, t hen
k is single bond and 1 gerdowi epbond; al ternatively,
when P resides on nitrogen, then k is double bond and

1is sinde bend. The protect //ngroup, P, in Qk P
conpound g\; formitm X cB R0 renogedyt o B

conpoundst f or-mta—+X t haf 'a e furt«hef——eenverkéo{:to
conpo ~reformula VI mh Lisale “n R?

group suclmas fluorine, chlorime, m
trifluoratfet hyl sul fonate and®fhe |ike. For exanpR¥,
the conversion of a compound of fornula X wherein P

i s an opflonal Iy substituted¥enzyl - group occursXwith
AIC 3 in -17 W 2005/ 063762 PCT/ US2004/ 042878 tol uene
to give a conpound of formulg I X _In the_course of
these transformati and may be

i nt erconvert ed h@ o) Nsel ect Q1f omt he
definitions of _iNn., Exanpl es of simlar
md Rh Nannini, G et

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 X1 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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al. Eur. J Med. Chem -Chico. Ther. 1979, 14 (1), 53-60
and references therein. 5 Conpounds of formula | X can

wheoos®esrsed with POC 3 to give conpounds of f oPOTIUS2004/042878

VIIl wherein L is chlorine. Exanples of simlar

transformations can be found herein and in,Yu et al.
S himd Phatve Rull20682, 34(6’1)(, 432-1357Aki60 Yanthimefakt,dvicas Ohta, A.,

0TS R ek T T
m X | L,AX P O LR-M I NRI-M R N 4nR
'm10 XI.B Conmpounds of fornula XIl wherein L is a

| eavi ng group such as ch$GHEME VHIoni ne and the Iike,
and P is defined |n5he di scriptionjof schene VI, ¢an
be congerted into gpnpounds of for la Xl by react|bﬁ/

of or R2-M & ly cat eciby a transi
net alll s h@s pal copper a lx,he [MTke. Mi

defiined as N-ENHy KEL OR8 such 4§ tYm Reoron, s
lithi un®&id the |ikedoor Mcan be an ?ctlvated

hydrogen thg{, is |ost upon coupli ngRt o conpounds ofR
formiVia X | or XI @Urrpounds of fommul a XI can bexu

reacted with or M optiqnally catal yzed b

trans ﬁ@ﬁ&?ﬂnﬁ%?faﬁor@%%%%Wlbeaﬁmédasma%%@egrom anchyge chlorine,
bidbint Andineae A AREP o2 ofciclith Bty AR e@agin guch

transtornmations may be fo
@nt%smeﬂ@ayﬂgcﬁﬂe&kﬂleﬂ@ﬁ)ﬂae 7)) Redclidd of ﬂ:&ﬁpothy aﬂfcmrnuN, XV I with
Suzuki, A. _Chem Rev 1995, 95, 2457- Kar nas,
asemppwrd of forpule XV jhyspzineferexamgple (Wli@ lsﬂgf@mﬁn) in

A 4 S el i R 5 IS compons

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;COj in solvents such as DMF, THF
and the like. A compound of formula XIII can be further transformed with base, such
as K,COjs in solvents such as DMF, THF and the like to give compounds of formula

XII wherein P is defined in the discussion of scheme V1.

SCHEME IX

Prodrug

I Xvil
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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Bull ., 1982,30(1),152-157; Akita, Y., Shimazaki, M
war@sobhi7ez A., Synthesis, 1981(12), 974-975; PEIUS2004/042878

references therein. SCHEME VIII OO0 OO k HN L NH

ZRA HN 4 RAB2LNR ;jm.m Rt 5 XVI XV XIV XlIII

Xli¢h trﬂcsrﬁqmwnidas oicludes i lage no¢llinvikedrte; transformataen of an ~OH group

L A S RSBt Y
%gaﬁ‘teﬁ&o SENHABEE %M@Sﬁmﬂ%%ﬁ%@@ 52h@) aANY7-1186, Design

actron’ of’ conpounds of  fornul a a conpound
@ Pﬁ@dmgk adXsd bh{d Bandgeard, (Elsewenp9 &5)(amﬂ earfereﬁdesnherem

ook of e R S0 ver Pt v A g o ioed n
fﬂaﬂ%ik eXtVsu@fﬁrfpmfer&J ¢ ng@b% rs@rzss)f @msg 0 g&ﬁh&%%fformula

fou tern and in ers, R ; Musgrav
R that San@and nitlGgeReantbeGleasted Gith .an Iaﬁqykatmg lagert 88dh as
1071-1077, A conpound of for rrula XI'V wherei.n R4

i orgethylaspiatsend She ks 0BT H2 PR B FRP RO fstRImtion, can

s K2C03 in solvents such as DIV,
?HELng éﬂ;g%@ﬁioﬁ@ﬁgﬂl . conpound of formula XIIl can be
f ur t heStaidaad pfo@erdﬂiﬁg grdviph nixgde, ussdiattany atgKa X8 siymthesis, for
sol vents such as DMF, THF and the like to give

OB PYBHIER Bnchenal GHEPAP FOPCTONEPTIEER] ¢f fofaula L to
%Vngﬁléis %ﬂﬁi)%dl\?%mﬁ’rod r ﬁgHEZ/E :R’;( 53 REB R2 N Nr Nﬁ N!QI )
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.

-20 -



10

15

20

;n- 'm 20 1 XVI1  Conmpounds of fornula | that contain
a bioactive netabolite, as defined above, can be

w@omsmeizerl to a prodrug of forrmula XVII by nethOOES2004/042878

known to those skilled in the art, including nethods
descri bed or referenced in the citati ons above.

Exanpl es of -19 WD 2005/ BEAMPLEST/ US2004/ 042878

such a orpati ons i ncl ude limted t

e Rl e A R 18 b el i Bl BHE Gt of the

DO hR Jeft ﬁlath[ed in the art, and

escr?ﬁlg'g ﬁb ten rx, RP; UIbrich-befnann, R

Tetrahedron 1995, 51 (4), 1177-1186, Design of

Pr odr ugs

ed db d El 1985 d
rAsaly i é‘?lrﬁ'%té\?léﬁhqﬁs @mﬁﬂ%%ﬂ ?ﬂaré%rﬁf%igqf Kypgbles

contal ﬁbﬁ
Tscha Pg trei théﬂﬁﬂgpég£§g§§g#%%u%§%g ngﬁ
%ﬂmﬁeﬁ&graﬁmmﬂUWd&mZMD)Mmé Bpectrotiiesdrs wimg ﬁuelfol;k)wmg methods:
nitrogen can be reacted with an al kyl ati ng agent such
as chloronethylacetate and the like to give a prodrug
[Fﬁﬁ%Ss olflﬁ) %3, 18% 8&%@ A0 s SRR thé BARATEAAOP Sgﬂ@e}mediates
SroTul ar protecting groups nmay be

W3 Q’ﬁﬁalaéon&amunﬁﬁ afithe Q&aﬁlbh‘ys Syted hethe expérithentalx anjul the iables.
mani pul ating a functional group to convert one
conpound of formula I to another conpound of fornula

| ] . i n.the. . .

%tggtg %[ I@%e%@%cﬁg Ttlof OEBX 0@% s%Wé&f;%g)gg{ me&lrg S’\élﬂ%: ]hgnn hold at

ipoey Bedi at es possess an activated reaction center:
such as but not 15 limted to, the nitrogen of the
tr|azdﬂgﬁﬁmahﬁéKWﬁﬂﬁggéﬁlof the pyridazi none, a
reacti t r| r i coupling
chem (\rlr%m%r %1%@%%% rtr e d;gg ﬁgf osr%%]%l(de coupl i ng
chen1anawfm32Q¢Mﬂh@@05/063762 PCT/ US2004/ 042878
EXAMPLES The fol | owi ng Exanpl es serve to better
iSolvent AatG2%mhosphsric acrﬁ PO%swatar, $p7¢ methagplef er r ed

di HPLC
N B R D S SR L e
Analytlcal HPLC/ M5 was performed on Shimadzu LC 1 QAS

liquid chromatographs and Waters ZMD Mass
Spectroneters using the fBXANERE het hods:

Preparation of 7 ,8-Bls(4-chlorophenyl)—Z-methyl—[1,2,4]trlazolo [4,3-b]pyridazine-

3,6(2H,5H)-dione
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Unl ess otherwi se indicated, Method Ais used in the
characterization of internmediates 10 or fi nal

w@erpoesTes of the exanples listed in the experPOBEOSZNE042878

or in the tables. Method A Linear gradient of 0 to
100% sol vent B over 4 mn, with 1 mn hold at 100% B;
W visualization at 220 EXAMPCH L&n: Phenonenex Luna
Cl8 4.6 x 50 mm Flowrate: 4 m/m nSovetﬁ 2%
phosphorkkeparatipn ofgba-Rishipro-1 Zodikudrppysidazigs: FHO

0. 2% phosphori c acid, 90% net hgnol , 10% wat er

EXAMPLE 1 Preparation of

7, 8-Bi s(4-chl orophenyl ) -2-nmetfhyINd 1, 2, 4] tri azol o[ 4, 3-b
] pyri dazine- 3,6(2H 5H)-dio HCH3 NON N NH C O
21 WD 2005/ 063762 PCT/ US2004/ 2878 EXAVPLE 1A
Preparati on of

4, 5- D"I%hal 'ilgd botiod éﬂ%lg(zv%?x& 6‘3%5[(&5%3@ ﬁl drddine® _NH

NH C o a roun OttOWl ter (170

ﬁiﬂydﬁiwldimrsall (419 gmd BH§.8 haabl) oThel eolaad)ﬁ Wélﬂ‘ﬂ.toﬁg]gr‘ﬂp reflux and
398.8 Mol ). The_sol ution was bro ﬂll%;ht t refl ux and

di@hr@mm@é\nhﬁdr&ﬁ{%ﬁg@e 3958 ney @ednf’%loﬁlWWﬁs The
260, ROL LA eI RE 307HRRC A RS ﬂ‘ﬁ@ﬁn&t Ile"sBRBh wag bbot¥d to
n. er I's t1ne, e

sol uttTon was coo

RY aridltharelid (as Scﬂld'cd:d\f@ﬁilﬁ"@ﬂldremtg&de thys titlelcomabiamat) 4t5edichloro-

qlve the title conmpound, 4,5-dich
2-dihydropyridazine-3,6-dione (65gm, 90% y1eld) as ‘white solid. MS(M+1)=181.0

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

(o)
Cl
| N
N0
(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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1, 2-di hydropyri dazi ne- 3, 6-di one (65gm 90%yield) as

white solid. MS(Mt1)=181.0 10 EXAMPLE 1B Preparation
W®@£005/063762 PCT/US2004/042878

2- Benzyl - 6- (benzyl oxy) - 4, 5-di chl or opyri dazi n- 3(2H) - one

O N Cd - N OTo ar.b. flask was added

4, 5-di chl or o- 1, 2- di hydr oBSNAMELIEC 3, 6- di one(20 gi n,

1 73.8 S

g R (o i) B R oo Dby rdasin: 3(28)-
88 56mol ). The reaction wasgggirred at 50C for 6 hrs
and then stirred at RT overnight. After this tine, the
reacti on was poured ©Chig 1.1, water: hexane m xture
(2000n.). The resultant turlp was stirred at r.t for
1 h. A solid precipitat¥ a e precipitate
was col lected by filtratj 'o/ive title 20
compound,
2- benzyl - 6- (benzyl ox 4, £ | oropyri dazi n-3(2H) - one
(23.9 gm 90% vyield) as light yellow solid.
"H(DMSO-D6) 7.45(m 2H), 7. m 4H), 7.30(m 4H),
5.26(s, 2H), 5.17(s, 2H) - 2005/ 063762
PCT/ US2004/ 042878 EXAMPLE Preparati on of
2 Benznbl a&uﬁ@%%d&h%}l “és Ed&d%%&ﬂL@&%EﬁBX Ayridazi

3(2H)- one 0 ‘a round
lduﬁlﬂcampyrﬁctaskl-&@ﬁ)Md éibl)@a,wr@ymola 4-gd prophenyyhordnis acid (19.07

R S R R FO )

é{'}gl ?@@PH‘% ¢80 té‘ﬁﬂ at Mél)? THE reatttSh wadTRtek at 1 064ERE 66N Burs.

After this time, the solution was cooled to r.t and the organic layer was separated. The

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

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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and Pd(PPh3)4 (3.2 gm 2.77mmol ). The reaction was
stirred at 100C for 36 hours. After this tine, the

W@ a6 was cooled to r.t and the organi c | apE€r/Usme4/042878
separated. The 10 organic |ayer was washed with water
(100 M), saturated aqueous NaCll (100 m ). The
ovagawrisbed Witk waa <200 héxh(riﬂgssmﬂatﬁd fiquepes WaCh{200 ml). The organic

gyg%%%aﬁ%ﬁ&dgé[@g@%h? %‘%‘Ieg rﬁt\l\@sya? ’g 4 &gg&iulnldzf g—blS(4—

LS A0 U0
the B{tRoHt-fomieer plitificstiamMBEhiHH)et 300.433Bi0ght yel | ow
solid. M5 (M+tH) = 513.1. 15 EXAMPLE 1D Preparation of

4, 5-Bi s(4-chl orophenyl) -1, 2-di hydropyri dazi ne- 3, 6-di on

e Cl / oNH NH d To %{@V@?_‘F%tomflask was added
2-benzyl - 6- (benzyl oxy) - 4, I'S

chl or opPaspalr iy bii36 DicBlozbid;Bbis(4-ddoDohenyBpydazine.
mmol ), toluene(70 mM) and alumna chloride (10.08 gm

75.54 mmol ). The reacti stigred at 90C for 2 h.
After this time, the reacti wasj cool ed to 0C and

water (200 m) was slowy added | td¥ the reaction. The
solution was extracted with gyl _atetate (3L). The
organic layer -23 WD 2005 1762 PCT/ US2004/ 042878

was washed with water ( ¥ an®l sat urat ed aqueous
NaCl (200 ml). The organic |ayer was dried (MySOH),

fi | t erledthaAd-bis(Hecdromahery])- LRalihyidropyridazinedseddione was added

B Pbey ppviss. oegermUpghersion ixre vy Brpled gy for 2.
AL NG ASned /RS %ﬁc%)n %ﬂé’i%ﬁs 't1ﬁ1e Pb@lg%&ﬂ@ﬁfové&'ﬁﬁ&@ keduced

purification.
I@mspmeafﬂodhe rf[isude was slowly added ice (250 gm) followed by the slow addition

,qf V\fqter%% % A sol?c{ pr%é‘rlpﬁgtle Qa3 rrnéﬁl &11? % Iw%g fen collec?el:d 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
{ b
l N
Cl 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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Cl { A To the
4, 5-bi s(4-chl orophenyl) -1, 2-di hydropyri dazi ne- 3, 6-di on
we2waseHerded 10 POC1l3 (50 ml ), dropwi se. The PEBUB10841042878
reaction m xture was-heated reflux for 2 h. The
reaction turned into black. After this time, POC13 was
pensl).e@hel redetion mwmdwasmtmd at £20°Tolot hé. rAdhies tldle timmsthe
slow y added ice 250 foll the slo
ERGHER BAXIUEF Wangaole tsz erﬁef %@gﬁ) a‘yaa ?(ﬁ’%ft&‘ egdid
TR St s o 5
bﬂeﬁé&@ﬂo’igﬂzé tl(eZﬁQ: ddn)poalﬁd, 1-(ecldotoud b dris(hachldtopteayldysyridazin-3-
through Celite Collect th f||t t e and
chz@ﬁ%maﬁygre, %éﬂ D 9Bl YIS ARk sol i d was
recystallized from CH2C12 (30nt) and hexanes (500 nl)
to give the title conmpound, 3,5-dichloro-4,5-bis(4-
chlorophenyl)pyridazine asgbmﬂgﬂE$Elid (5 0 gm 45%
for the 2 step l&g HL 5, 370 20 EXAMPLE
1Rrepargiomel @l hdgro-7 8-b1s(4 lorophenyl) -[1,2 4]tr1azolo[4 3-b]pyridazin-

1- (6- Chl oro- 4, 5- bi s(4-chl 0% @ﬁe‘%@)pyrldazm 3-yl) hydr
azine Cl / NHNH2 N N CI@ To a r.b. flask was

added 3, 5-di chl oro-4, 5eihj s orpphenyl ) pyri dazi ne
(4.5 25 gm 12.2 mmol), id| ,eggo m) and
hydr azi ne nonohydrate (1.394>gr -24- i WO
2005/ 063762 PCT/ US2004/ 042878 || nupl ). The reaction

m xture was stirred at 120 h. After this tine,
the reaction mxture wasscgoledito RT Water (400 m)
was then added and a s%iid pr eci pitated. The solution

was fitd £f 5 AR faad&ptHP (9G] Fald c%ﬂio%?ld%ﬁﬁda@do[e @DIpR.11

overnight to give the title conpound

T, 60aiuinol) o Adies e GDhweh bmnplpteésnojass)qém éla(QTchlosoﬁ 5-bis(4-

GM&%@X} @’n%l\%ghh}fég%%g gi?agrpo lalfnol Gas Med in4 portions

%V@i@ﬁﬁ’n 7T1§e @a&fdh wid Qrrahe Y thr b h, 2 Mdrithik @izl Se4eattibn was

pyri dazi n- 3(2H)-one
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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Cl NHNC N 10 C To a r.b. flask was added THE
(50 M) and carbonyl diimdazole (CD) (8.11 gm 50

wonwbk)e378d t er the CDI was conpl etely di ssol vedPCT/US2004/042878

1- (6-chl oro-4, 5-bi s(4-
chl orophenyl ) pyri dazi n- 3-yl ) hydrazine (3.65 gm 10
mml) was added in 4 por EXMPLE/Es 10 nmin. The

{ AsepudBopon Gaiond T Ehik hhrabhenaF2uuayhiy2 Higictols s

solution was filteredyfy§ix8n3(2d)i6he 6- Chl Oro-7, 8;
bi s(4-chl orophenyl ) - [

1,2,4]triozol o[ 4, 3-b] gyri dazi n- 3( 2H§tone to give the
title conpound chl oro- 7y8- hi s(m'dhl orophenyl ) - [
1,2,4]triazol o 4, 3-b] pyr \cia' n-3( 2M=®ne (3.6 gm 92%
yi eI d) as a solid. M5 (M |390N9 392.9; 1HNWR
(DMSO-D6) 7.39-7.44(m 4K ~2BUm 4H). 20 -25 WO
2005/ 063762 PCT/ US2004/ 0 AMPLE 1G Preparation
of
6- Chl oro- 7, 8- bi s(4-chl orophenyl -2-methyl-[1,2,4]triaz
ol of 4TGa r.b. fizsk vas added(@ehlown’s 8-t (4B repheyl)-2-methgh

B2 fir81ct 4 Bl AT R (R0 sa5,3 (7gimmoD, DMF (10 m),
géta%uﬂll Eafrb%ﬁgdegwé4%hp]4%ﬂ'lhﬁﬁﬁ) BnB{odbhefRGe (d—g@gm?Q 15 mmol)

077 m nol , ot assi um car bonat e
dhe redctB@ wrambtirrechatR T ftainlet Aftmeth{0i8e, water @00 Baljrwad :)dded to

kSR RS A Bl s lin bbb v o
ﬁ@é étzéri% Iugﬁ' t@'octhgc%r\gﬁ 8 Eﬁ@-@ﬂbf&h@ﬁﬁ) 8 GhdiBALED, Mriazolo[4,3-
b]pyrldazm-B(ZH) one (1.1 gm, 89% yield). MS (M+H)=404.9, 406.9;
'HNMR(DMSO-D6) 7.42(m, 4H), 7.28(m, 4H), 3.56(s, 3H). PCNMR (DMSO0-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,5H)-dione .
CH;
Cl N/N/
[ =0
B

NH
(J 7
Cl

To around 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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10 titl e conpound,
6-chl oro-7, 8-bi s(4-chl orophenyl )-2-nethyl-[1,2,4]triaz
WO Lk@F4A6¢B62 b] pyri dazi n- 3(2H) -one (1.1 gm 89% yP€i/up200MB12878
(MH—I) =404.9, 406.9; 'HNVR(DVSO-D6) 7.42(m 4H),
7.28(m 4H), 3.56(s, 3H). 13CNWR_( DMSO- D6 147. 95,
@qst@hto flgsng;gN H 5 Ba thergsﬂtggt sol@Bmgwas adgied gyl acetate (15 ml)

%%k}\%ggesll@% 5?213 63% ﬁ}% s%ﬁdtgp%ass s%rfed %21:85 ron}ﬂ ]’.i prec1p1tane was
golﬁct@ﬂﬂfy“ﬁlﬁraﬁ@ﬁ Qp%l%‘ WetitR: dﬁiﬁiﬂ&dﬁg ﬁS%isﬁl%ﬂO?@’iﬁlkﬁ&OﬁQSn&hyl-

pyri dazi ne- di one .
N2 4ltrigrol gy, &b]pmdazm@a mﬂiéﬁ)ﬁmﬁd @skema¥Slayitdd) as yellow

01%2 ?‘@((M* ﬁ%3§ Qh%ﬁ%@?@ﬁjﬁ@ 1280018y - (@it 12804,

o), 72348 islllﬁ?b 15(&&@{)2@5,6(},1 3§0). and potassi um

t ri met hy] anolate (1.7gm 13.2 nmol). The reaction
was refluxed for 2 hrs. The reaction was then cool ed

to RT, and the solution trated under
Eeduced pressure. The re m&r}treat ed wth water
20 t . . .
e el e A B g g AR PR AR ol Ppridagine
resultant sol ution vvas agid, Sét)dibnacet ate (15 nl)
and hexanes (15 nl) algg the solution was stirred for 5
mn. A precipitate was cgtlgctedi-tNHfiltration to give
the title conpound, 7,8-kisll4-cill opaghenyl) - 2- net hyl -
[1,2,4]triazol o] 4, 3- b] pyridazjne-8, 6(2H, 5H) - di one (1.2
gm 95%vyield) as yellow 5 L d, NhE (I\/H-H) =386. 9 ' HNWVR
(DVBO-D6) 12.60(s, 1H), [ (d, [[2H), 7.29(d, 2H),
7.23(d, 2H), 7.15(d, 2H ~46(9, 3H). EXAMPLE 2
Preparation of

7, 8- Brs (@41t lﬂla@k wph ed‘ddd)&é}ﬂlo@ ABtbis(azhledphedyIH[ pRrdldazolo[4,3-

ne- 10 3, é - di c
blpyridazin-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 1IN 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 (MgSQOy), 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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\' Il 4NNHO NNH C / To ar .b. flask was added
6-chl oro-7, 8-bi s(4-chl orophenyl )-[1, 2,4]triazol of 4, 3-

wWhp@nedezi n- 3( 2H) - one (100 ng, 0.256 nmol ), pPEPHERMA4/042878

as described in Exanple 1F, THE (5 m) and potassi um
trinmethylsilanolate (132 1.026 mol ). The reaction
15 mixture was stirred a@%@@ﬂw?ﬁl 5 hrs. After this

g S

was adj ust ed [p2441mdzhld[&43kls$b§nﬁaﬁnt§(%}m1@@t sol ution

was extracted wth Et OAc conbi ned
organic | ayers were vvashed Wi th wa m),
saturated NaC (20cmH yani ;
(MSHM), filtered an ncetrtedto give the title
20 conpound,
7, 8- bi s(4-chl or ophenyl ).
ne- 3, 6(2H, 5H) - di one ngy
solid. M5 (MtH)=372.19 7 V@ 2005/ 063762
PCT/ US2004/ 042878 " EXAMPLE 3 Preparati on of

2- (4-Tal% dlhtiert @f@khbdréb&ﬁ%é@ckﬁo&)@h@ﬂ -l §4§h§£ [QQLOF
ophenyl triazolo [4,3-b yr| azin

ltdpyrpqlamn@’i:(gh)@ne 75&| mg)1.99 mms)l)rpreapa@dl agtdﬁwlb@ﬂ in Example 1F,

A iGNt st R 6r BARY, 193 Bsifiand 4 hr epar e
(@c&hﬁ)@&ﬁé ggsledzm Eﬁé@rﬂﬂé @dol%g%, 1. L) B 1. 1PhddehctiRomBAdEe dras

K2003 & 1.95 nmol )
stitred fat é?(bfmtlﬂym@n@z}gbn bkovns@eol(eda@ Ripdiluted Rithvolter (50 mL)

T r tion X1 S. rred.at 75

o Gt SRR TSt B o e sl s el ih it L x
23@na ﬂﬂed hea sQuith Y@ £ahice 8@&511 Y to‘c glbé iR (Rbombd8nd, 2-(4-
solid was washed with water

(trifluoromethyl)benzyl)-6-chloro-7,8- b1s(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.

,N4] triazol o[ 4, 3-b] pyri dazi
95% vyield) as yellow

[2)

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

c;| r—< >—CF3
9"
/
(v
_N
O NHMe
ct
- 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 methy! 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-

W@ eoosH63162 onet hyl ) benzyl ) - 6- chl or o- 7, 8- bi s(4- cPCDUSOEM2878
yl)-[1,2,4]triazol o[ 4, 3- b]pyridazin-3(2H)-one, (990
ng, 949% as yellow powder. HPLC : 4.23 mn; M5 MH =
SotbindborgdANRlyErsiwBlicsprehed iwith w)etter (5 mL x 2) followed by saturated

%qugg\ﬁse& ﬁ(;y (JQIWO]L )2 t %555)02%@/ @%\1 xgas esﬂ(over Mgg&;f)gﬁel)éd and
klo‘hc&tpa]&&b’t% é)@%ﬁlrln o) )?;13\[% ; g;gxo@lﬂﬁ THe drudb Prolhid was Bl by preparative

&Vﬁnﬂe phase ﬁm% nEivh o) ﬁxltﬁfmym%owdglﬂ(@{mﬂﬁpﬁ);m;hﬂwlol&
& e s e
[ e)f %s ngé\@éﬁ%‘x@é%da g 1P R Wil Y884 S HE

for 12 terthlstlrre the reaction
(@D«Elg) epwas.56qaHed, I=d ORTHay d .45 i, ddJ=11.0 Hzwdt3er (2H5d, 1=10.0

83 108 S b ! &b%&ﬂé@%ﬁiéﬁ%%%ﬁ%%@%&?&%@%@, 518
- i 5 n
B A R Y 2 BRI (5" 2). e

10 organic |layer was dried over MgSH4, filtered and
concentrated to obtain a crude product. The crude

product was purified by &’E@M Eve reverse phase

;P%ﬁaxt(at%og;# 86% %ﬁsé%-chh‘?‘géﬂ%ﬁﬁ%—‘iﬁﬁ&ylé-((5-(triﬂuoromethyl)pyridin-

bi s( 4- chilymestydnyl, ) 4fr{azelold, B B1piefatide-3,42 HiIERzdiont 4,
3-b] pyridazi n-3(2H) - one (31.5 rrg, 4% as pale yellow
solid. HPLC : 4.17 m gj_ Mx 542 1H NWVR

(CDAl 3), ppm 7.55 (2H, 10.'\tT ), 7.47 (2H, d,
J=10.0 Hz), 7.34 (2H, d, 07.21 (2H, d,
3=10.0 Hz), 7.09 (2H, d, 7.05 (2H, d,
J=10.0 Hz), 5.18 (2H, 1-T9: N (1H, br), 2.95
(3H, d, J=5.0 Hz). 10 E 5 Preparati on of

7, 8- Bi s(4-chl orophenyk) thyP (Nb- (trifluoromethy
) pyridin- ~

CF3
15
EXAMPLESA

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

W War

The mixture of (5-(trifluoromethyl)pyridin-2-yl)methanol HCI salt (293mg,
20  1.4mmol) and SOCly(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-b]
pyridazine-3,6(2H,5H) -dione CH3 CI 24N -N ~O NN

W@R00BI063ZF8 15 EXAMPLES5A Preparation of PCT/US2004/042878

2-(Chloronethyl)-5-(trifluoronethyl)pyridine F / ~F
Cl N. F The m xture of
(5-(trifluoromethyl)pyri BKAMPLE) SRt hanol HCl salt

G2 3e o 5 SPE b ST (BBt i

concent
Compou % ?I)g@g HAAIR 2, ﬁ@?‘ﬁ%ﬁg [3]PHiBaifie BI6(PHISHD-dibhk e

(trifluoromethyl) pylrzxg ne HCI sal t ,CHs29 WD 2005/ 063762

PCT/ US2004/ 042878 ration of
7, 8- Bi s(4- chl or ophenyl ) - R n L 5%4b- (trifl uoronet hy
[)pyridin- 2-yl)nmethyl)-[1 A tri¥azol o [4, 3-b]
pyri dazi ne- 3, 6( 2H, 5H) - di g~ X /' I N[\ NO \ N
/ OCl N CF3 5 The sol
8- bi s(4- chl or ophenyl ) ge<eshyl -P1.24jtriazol o[ 4, 3

~ I

CFs

The solution of, 8-bis(4-chlorophenyl)-2-methyl-[1,2,4]triazolo[4,3-
blpyridazine-3,6(2H,5H)-dione (430mg, 1.11mmol), prepared as descfibed in example
1, 2-(chloromethyl)-5-(trifluoromethyl)pyridine(1.4mmol), K,CO3 (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 ethyl acetate. The resulting solution was then washed with water.
The organic layer was dried over NapySOy, filtered and concentrated under reduced
pressure. The crude product was purified using silica gel column chromatography
using an automated syétem 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).

-30 -



10

15

20

b] pyri dazi ne- 3, 6( 2H, 5H) - di one (430ng, 1.11nmol),
prepared as described in exanple 1,

wQ2qoslobsomet hyl ) -5- (trifl uoromet hyl) pyri di ne( RCHURI004/)42878

, K2C03 (620nmg, 4.5mml) in DMF (1OM), was heated at
80C for 1 h. After this tinme, the solution was cool to
RT and diluted with et hyEXAdP&Fe6 The resul ting

" optpagaronios L S RREe D R i e AR res-
under feduc?ﬁug&ﬁ%&w[ﬁs &wﬂssm@ﬁtsm dRfe

purified using ['1ca ge [ 'um chrona ography wusing
an aut onat ed systen1e|ut|ng MAth a gradhent (20-50%

Et hyl acet at e- Hex@r TRV j-Thg- Tt conpound,

7, 8- bi s(4-chl or ophe 2- "th -5-((5-
(trlfluoronethyl)pyr d : fhyl) [ 1,2,4]triazolo
[ 4, 3-b] pyri dazi ne- 3, 6( 2H, 5F%ui5 di one (110ny, 18% as
l'ight yellow solid. tion, the 0-alyl ated
product, 7, 8-
bi s( 4- chIorophenbe 2-nethy| 6- ((5-(trifluoronethyl)py
ridin-2-yl)nethoxy)-5, 6-

di hydro-[1, 2,4]triazol o[ 4, 3-b] pyri dazi n- 3(2H) - one was
obtained fromthe HPLC ESeyMPAE®A of the crude
product. 7, 8-Bis(4- chlorophenyl) 2-me

(trifl uor dAEEPALATIOMAT O lo-T,8 7%(4119}15)1:({3‘1%3'1)-2 ~((2-

v, bEAFERY G B E Gl £ A s @R one

7.49(1H), 7.29 (2H), 7. 22 7.18(4H), 7.10(2H),

6. 15(2H), 3.53 (3¢ 0 WO 2 gﬁgﬂ%§K\

PCT/ US2004/ 042878 epar ati on of

i T4 met hyl si | yl ) et hoxy) m

ethyl) [1,2,4] triaz
pyri dazi ne-3, 6(2H, 5
O 5 EXAMPLE 6A Prepg el
6- chl oro-7, 8- bi s(8-chlor ophenyl ) -2-((2-

(tri i.l yl }et hox thwl y~[1 .

{ri azby deaholpb G i siRete - fagluionslolis:
blpyridazin-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-

4,3-b
/é‘u CC NN NON NH C

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 NaSO4 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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NC C 10 To a solution of
6-chl oro-7, 8-bi s(4-chl orophenyl )-[1, 2,4]triazol of 4, 3-

whp@gnedezi n- 3(2H) - one (0.43g, 1.1mmol), prepaP@€mUsR04/042878

described in exanple-IF, in DW (8m) at 0C was added
NaH (57nmg, 1-4mol). After 15 mn, 2-
trimet hyl silyl et hoxynmet BXANVRIGE 68 (0.25nm, 1.4nmmol)

¢ Psbar e oy bR b RpEoabe- Gt eyt Reny)-
sol ution V"aglr,f;a)aﬁ&&lﬁgt,ﬁ@]fé\&ﬁ@aﬁﬁax|6(ﬁ1@fﬂt(ﬁoné_ he
s dried ov

organic | ay Na2SO4" and concentrat ed
under reduced pressure. The crude materlal was
purified by silicel-gs np-Chpomardhraphy using an
aut omat ed system el mnyh/ﬁtg radi ent of (Ethyl

acet at e- Hexanes) to eN1 tMe conpound,

6- chl oro- 7, 8- bi s(4-chl oropheny] ) - 2- ((2-
(2-(trimethylsilyl) 3 oxy)nmethyl)-[1,2,4]triazo
| o[ 4, 3- b] pyri dazi n- -ome as 20 a yell ow foam
(0.48g, 84%. -31C‘V\D 005/ 063762 PCT/ US2004/ 042878

EXAMP. t f

7, 8- bJF(E }f%oﬁﬁlgggg eny ?9 8-&3&4- Pfor%le%/l? Fyl ) et hoxy) m
@hﬁﬁé’éh)yisﬂwetﬁo@memygqogm]&ﬂazaldw 3-b]pyr1daz1n—3(2H) one, (0.48g,
8;95;1151%‘21%12&{% 2 ﬁﬁ'}%&a@kg g)ggqiélgﬁbtnmethylsﬂylomde (TﬂSOlO{) (0.25¢g,

S | ar
(o PrReh e RO E NG e i A% sariap yeppepied
R e&h@zﬂN‘H@( ?diﬁtrcﬁmﬂas dddedtBiil th r@R D Was laﬂtdilf:HB“l(e&@mmng
was added potassiumtrinethylsilyloxide (TMSOK

gdutdgywas extgsidmith etk acafateu The sorbiged ea&aéw 19¥P)r$ weredied

il AR

Fﬁﬁé@ﬂ) 1l aQleliEd1Ofn VBORAb Saphe dsing b a@ﬂbhyﬂ;ed system to give
acet at e conbi ned organic | ayers were

0
s ooob iy Sabiser Mo B o260 ey IS ey eyl
P £ 3L 103 %) SIS RILEEEE 5H)-dione, (260mg, 56%) as a yellow solid.

S

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

N/NH

o
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was purified by silica gel columm chromatography using
an automated systemto give the title conmpound,

W@ 2@5063621- chl or ophenyl )-2-((2-(tri net hyI si |yl pe1/8209)/002878

et hyl) -

[1, 2, 4]tr|azolo[4,3-b]pyr|da2|ne-3,6(2H,5FD-d|one,
(260rrg 56% as a yel | olEXAMRLE 7A5 EXAVPLE 7
Preparation of

5. (b ep Ao e TGRSR e Yenze F A CAblsraBheng =@

(i IBbEn g oy H AP R R s A st -dione
PCT/ US2004/ 042878 EXAMPLE 7A Preparatilon of
5-(4-(trifluoronet enzyIN), 77 8xbhsfBlchl or ophenyl ) -
2-((2- (trinethylsil 2t ho Ryl) [1,2,4]triazolo

[ 4, 3-b] pyri dazi ne- 3, 6&2H-5H |oe 1-1C N N/", ~

S N N Od CF3 5The|so| tion of

7, 8- bi s(4-chl or opheny -Gt rimethylsilyl)ethoxy)m

ethyl)-
b Pyri da23, 6(2H, 5H) - di one,

[1,2,4]triazol o[ 4CB
(112nmg, 0.22mol), prepared a described in exanpl e

6B, 4-(trifluoronethyl)benzyl brom de (58ng,
0.24nmol ), K2003 (91ny, 0.66mMSk) in DVF (2nm), was
heat ed, at 8QC

sol ut i-8f S%‘E"‘&ggf %g’lsc(% &%r% 5&#?6 ztegn%eﬂwlgﬁ%eltchoxy)methyl)
%9%?&&%3@83 5@%&5211{&93 s018 9H}1E11dﬁ8 (‘I\@Zin@/aﬁ QQﬂm\Ml} repared as

e organic |ayer was dried over
fdedcribedth emn@lm@;de@nﬂmremeﬂw@bcnzybbmme ﬁ&mg,d} Hmgol),
QLR 08t 1o 2rS IR (231, Has heated at 80°C for 0.75 hour. After this

time, the solution was cooled to RT and diluted with ethyl acetate. The resulting

solution was washed with water. The organic layer was dried over Na;SQy, filtered
and concentrated under reduced pressure to give the title compound, 5-(4-
(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).

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

N/NH

>

The solution of 5-(4-(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
(118mg, 0.18mmol) in 4M HCI in dioxane (4ml) in a sealed tube was heated at 90°C
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(trifluoromethyl)benzyl)-7,
8- bi s(4-chl orophenyl )-2-((2-(trinmethylsilyl)ethoxy)net

W 20054063762 PCT/US2004/042878

[1,2,4]triazol o[ 4, 3-b] pyri dazi ne- 3, 6(2H, 5H) - di one,
(160rTg) 15 EXAMPLE 7B Preparation of
for 6okt i A fteu dtio timelthle réretinly inixtyeBuis wekeddolRY, mﬂen‘yﬂ;enuenﬂy

é@:hqut?g]té & aé]? )lcgo@[edcfl@fgsslmph éﬂ hg g«% }n(gﬁ:.ng#e prbgltgt was punﬁed by
?V% }15 %%fﬁ#ﬁ@ QELONE MR REMbdunt, Gretina( frochcosombeny!) -

(ﬁlﬂgmhfeﬁiy?blénﬂgaels E;blsg‘)-nﬁbm(phém{l)l[la Aiazicdaldl oblpysididipe-

ri dazi ne i one

¥ 6CH, éﬁkd@nemﬁcyiqrﬁsefog@dﬁ%gtﬁgﬁ% vbg§ @@égl ég@fﬁ) d
v 21{1}5) / flﬁ%? M{g

f;?%(i\r{ﬁt)m s&?ﬁg{? é%?(%e ’réact’i 6?1} 1% xt u?g6€\n2?£) gool e )St 0

RT, and subsequently concentrated under reduced
pressure. The resulting crude EEOdUCt was purified by
reverse phase HPLC to gl §1e conpound, the

naI ) he .
ﬁpgt' ﬁﬁc 6: gBﬁog&% 4(-{1{1*);0’1)%?&)? £ i—(g%%?i%—??g—h’jﬂ]trlazolo[4,3-
- b] B}Hy'rﬂﬁéiﬂliﬁ\g)%n@(aau ,656htoato-8h@ chdsrophbmy ) Fs@ytiztind-yl)-
(60my,” 669 MrH=531; ' H SCDClS) d_11.46(1H),
7.70(2H), 7 55 (bRl iriazolp{4 b pyridaginpg2H)7ong ( 2H) |
5.96(2H). EXAMPLE 8 Preparati og;of

6- Chl or 0- 7- (4NThhor opNtely1 ) - 8- ( pyr NH1, 2 4]tr
i azol 0 [4,3- &Q P pydi dazith- 3(2H) - spetand =0

6- Chl oro- 8- (4-¢ |oqoph§ny|)-7-; yridi n-J - 1,2, 4]
triazol o [4, 3-bk pyrigtzin-3(2H) - O NNH N
O\ 1 ' NO NAC N/a

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

Cl o
O
Ci
G gae
cl “ and ~N
(@]

Ci

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 PA(PPhs)4 (2.26g, 1.96mmol). After 5min, 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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EXAVMPLE 8A 15 Preparation of
2- Benzyl - 6- (benzyl oxy) - 5- chl or 0- 4- (4- chl or ophenyl ) pyri

waelaws06378¢ 2H) - one and PCT/US2004/042878

2- Benzyl - 6- (benzyl oxy) - 4- chl or 0- 5- (4- chl or ophenyl ) pyri
dazin- 3(2H-one ¢l 00 NC ~1 N\ C and N C 6
Wwes eodal R iaod tlm‘leactlon mlxture was diluted with ethyl acetate. The resultant

2 Beneylooabeneyl onn) 4. S diehl or eyt g8eL L3, 20, ased
ggeiggalfo%, _Eégtg&éa a'ceﬁ&ﬁust%@qme)r YBRed ARk, PILERIR froducts

After 5mn, 2N aqueous sodi um
safdmnidicd ush silivh ,gel]c:bﬂlmm bl)romatqgtaphm eluting sdtherdgradient of 10-

LA B Bl o Py haronte 28 0 8 B,
L B S8 o i M RROSLAB MBcnp o+ hiore

Bi(#{chifogoptByliiiyirideeid-3@H ot wyich aeed atit@nedTisea megulet ant
sol uti on was washed with water, saturated aqueous
NaCl . The organic |ayer was dried over Na2SO4,

filtered and concentrat ﬁ?gﬂ%ﬁ[ duced pressure. The
crude products were purifie u%?%g silica gel colum
chr ar@pagitimhof 26B thizyhg- (beﬁzlyl(a;ygna(mMmpneﬂ;a)-s(ﬁwdm-4-

Et hyl acetate/ Hexane to give the title COI”EP

2. bﬁhmlquﬁ%p@(%d% enzyl-6-(benzyloxy)-S5-( chlorophenyl) -4-
chl oro-4-(4-chlor ) g H).one and

2- benzyl - 6-( benzy&g@%;qﬁ %%%ﬂnnséﬁgmm

5-(4-chl phenyl ) pyri dazi n- 3(2H) - ong whi ch were

obt ai ned - '

2- Benzyl - ) Y 4 chl orop : &

- yl)pyrlda2|n|3( I

2- Benzyl - g7 , --(4-43-Jal or opheRyl) >4 N
(pyri di n-gt- i dazi n- 3(2H) - one NOL N\ N\ I

i NI/ and N/ O/ O cl

To a solution the mixtufe 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(PPhs)s (2.35g, 1.17mmol). After Zmin,
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 NaySOy, 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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C /1 |/ To a solution the m xture of
2-benzyl - 6- (benzyl oxy) -5-chl oro-4-(4 15

wa@ kosoexshenyl ) pyri dazi n- 3( 2H) - one and PCT/US2004/042878
2- benzyl - 6- (benzyl oxy) - 4- chl or o- 5- ( 4-
chl or ophenyl ) pyri dazi n-3(2H) -one (9.9g, 22. 7mmol ), .
dilepphenad-(Hedor-HybayiidezirEX@one 8aa Mikture pebgl yellow solid
&&?63@3 was added Pd(PPh3)4 (2.35g, 1.17mmol). After

& 297N OEPim car bonate (45.4 m, 90.8mmol )

sol uti on was added, followed by 4-
(4,4,5,5-tetranet hyl -1, 3, 2- di oxobor ol an-2-yl ) pyri di ne
(8.5g, 41.4 mol). The EXAMRIE 86 was stirred at 100C

for 42 hour After this tine, .the reacjign mxture.

5 wBreparappRal 4-&4-§¥f°5ﬁaﬂwlh$-gﬁy@%4-851?&#"‘3*&/&?3?&“{%&3’6'
resulting solution was washggupwi th water and
saturated aqueous NaCl. The organic |ayer was dried
over Na2SO4, filtered ang ?ncantrated. The crude
product was purified by siliga gel colum
chr omat ogr aphy usi ng an automated NMystem and el uting
with a gradi ent of 20-50% 25 Et hyH acet at e- Hexane to
give the title conpounds R-bdnzy][-6-(benzyl oxy)-4-(4- .
chl orophenyl ) - 5- (pyri diC Iy ) py®@i dazi n- 3( 2H) - one and
2- benzyl - 6- (benzyl oxy) -5- (4 -35 WD 2005/ 063762
PCT/ U33Q0b/1:8188 87 8-benzyl-6-(benzyloxy)-4-(4-chlorophenyl)-5-(pyridin-4-
chl oyophegéIHB%-(p ridi n-4-g| ) pyridazi n- 3(2H) - qne as_dag
whRyridagin-32H)-oahand 2bersyl-6dbengyloxy)-5y4-chlpsgrhgpyly fpgjdm-4-

\VPLE. 8 Pre atid on .
o ek gphans ot S A ki et 415 0
Q@.@nﬁm&?. AR BETin®alN80°C B BbImiNHA fiet thitiae Shé téaction mixture
2- benzyl - 6- (benzyl oxy) - 4- (4- chl orophenyl ) - 5- (pyr.i di n-4
way cyplpd toBY iand 3¢mHyvalshwanpdled. A precipitate formed which was

2-b l.-6-(Db I -5-£4-chl - I . diyne 4
s
(Benai3prb ey eiaskiM-853ibe Was obt@ndvidd yello fodvder
stirring at 80C for 30 min. After this tine, the

15 (kagtG30m. m xture was cooled to RT and 40mM water was
added. A precipitate formed which was

EXAMPLE 8D
Preparation of 3,6-Dichloro-4-(4-chlorophenyl)-5-(pyridin-4-yl)pyridazine

20 A sealed tube with of 4-(4-Chlorophenyl)-5-(pyridin-4-yl)-1,2~
dihydropyridazine-3,6-dione (0.1g, 0.33mmol) and POCl3(0.3ml, 3.2mmol) was
stitred 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.

25  The organic layer was dried over NapSOy, filtered and concentrated under reduced
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subsequently collected by filtration. The title
conpound, 4-(4-chl orophenyl) - 5-

W@ pyosioaizez 4-yl ) - 1, 2- di hydr opyri dazi ne- 3, 6- di ONBCTVES2004/042878

obt ai ned as a yell ow powder 15 (1.1g, 63% . EXAMPLE
8D Preparation of
Pretsuld mrgxwthe Ahtl(e 49mpbvmdo ﬁlﬁeﬁwh)Or6-4((6;ﬂh1Q§©phﬂny1W5)(pyndma4-
2 ne Moo hiich s RERh b 48 RS
Smcesin bnEn PPy 80ps) phisPrva G ol Kt fultiion.
di hydr opyri dazi ne- 3, 6-di one (0.1g, O. 33nnDI) and
POC13(0.3nl, 3.2mml) was stirred at 135C in an oi
bath for Ih. After this EXAMPILE&8Esol uti on was cool ed
and poured into 1.5

1ﬂmraﬂonm HyCh &6@17a(4e°%"s°l’§88gg8r@5’“¥iﬁ’eg ﬁ’é)sar%gﬁ'im"‘“ [4,3-

sol I -

e e AT S RN el

Na2SO4, filter ¢H2aAwisaolhiedib]pyddazmd@raduced - 36

WD 2005/ 063762 PCT/U82004/04287% pressure to give the

title conpoungs N—NH N—NH

3, 6- Di chl or o- -chI/orjprtenyI) 5- i di - 4>=o0

yl ) pyri dazi ne oan1(90E&A i chifwasN used
(figation VPLE

wi t hout further S 54breparat|on
of |

6- Chl oro- 7-( orophenyl ) - 8- (pyridim-4-§1)-[1, 2, 4] tr

i azol o[ 4, 3-7 b] pyri dazi n-3(2H) - one and

6- Chl Q‘b@'sghﬁlﬂn@hB@tdlémefbyﬁ X4—Zhl()mphbﬁi5il)454p}yid)m- -yl)pyridazine
[1,2,4]triazolo [4 pyridazin-3(21{)-one N/ l—|
(9.69¢, RHngnol\in ahang! émlmwaﬁ adgedcydrazfuie cponplyydraeh]-4bon

24 gmaliloé% |T(]51F: 6ea£t1?12lwg% Ft(l)rrr%dp 80° {orslh After dhls t1ﬂ1ey e ICr)t;/arcltlo
Alid@re Whs &&céﬁﬁtcd&nﬂﬁfﬁéﬂﬁcdd@r@sﬁﬁn Gjhe Q:h@ip)rodeWaﬁkﬁeﬂ
hydr azi ne nonohydr at e%l 2ml, 24. 7nmo] )T The reacti on
wrependadrin a8 Faandg00l (1 3pe.| Srmmppavasiadied. Thggeactiprp turned to

Ii)r(:"oa\lxc/:lfnsh dear 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;SOy, 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-y1)-[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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m xture was concentrated under reduced pressure. The
crude product was then suspended in THE and

weDiog6B¥6y, 8.4mmol ) was added. The reacti on tPRCTES2000042878

browni sh cl ear solution, then to a suspension agai n.
After stirring for 20 mn, ethyl 15 acetate was added.
The resulting sol uti on WEXAMERED with water and

Nazebepars e (FaRag e PG R P B BEotor -
pressure. The cr udﬂé,?ﬂ(ﬁﬂn@g’g@ﬁ,gmcmﬁ,h@d by silica

gel colum chromatography eluting with a gradient of

5% 10% net hanol - di chl or @

chl or ophenyl ) - 8- (pyri di ng4

1,2,4]triazol o[ 4, 3-b] pyri - S(IIQZH) -one as a brown 20

sold (0.52g) and NH

6- chl or o- 8- (4- chl or ophe 7-(pyridin-4-yl)-[1,2,4]tr

i azol o[ 4, 3- b] pyri daz%)l -¢he as light brown solid

(0.27g). -37 WD 2005/063762 PCT/ US2004/ 042878 EXAMPLE

9 Pr epatiat Jotitiodlof 6=didorcti-or-eitie plvdnyh) B-(p3yidind4-91)d- yl ) -
1,2,4] triazolo [4, 3-@@ pyri dazi ne- 3, 6(2H, 5H) - di one .
24 triagop[4.3-Np e GH)-one 138 gy & &/Smpeoly prejgared as described

BrEgR BB ban ey ORI BB datbliige, rvsox.
Q(&%S OP8mol Pr BlRArea st RSmE@S6 fab ectluxied fdrXialigu e ASRr thigtime, the
HE (3m) was added potassiumtri net h%l si | yl oxi de,

TNEiRe wag Byl toR T2 Shipsolutioniwasreaeantigfed nder educgd ressure.
fluxed for. 1 hour. Afte his ti [ Gt .
e retane anics bedhive bliind BrSuie Bisnt BR3P el BB
EQHPGAA ,W(@%ﬁl@f(ﬁ)heﬁﬁ)-'ﬂ(@yﬂicﬁﬁulglb-D]gz,_f&]tﬁﬁﬁ)lqﬁlgdbﬂ?yrim&]e—

purified by reverse phase HPLC to give the title
8.6M@IbaH-dione, (8mg, 22%) as a yellow solid.

7-(4-chl orophenyl)-8-(pyridin-4-yl)-[1,2,4]triazol of 4,
3-b] pyridazi ne- 3,6(2H, 5H)-di one, (8ngy, 22% as a

yel | ow solid. EXAVPLE 10g%anNrPERapati on of

8- (4-chl orophenyl )-7-(pyridin-4-yl)-[1,2,4]triazol of 4,
3-  Preparation of 8-(4-chlorophenyl)-7-(pyridin-4-yl)-[1,2,4]triazolo[4,3-

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

anentsH gi ve 6-chl oro-7-(4-

cl N—NH
=
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 lmmol), 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-y1)-[1,2,4]triazolo[4,3-b]pyridazine-
3,6(2H,5H)-dione, (12mg, 32%) as a yellow solid.
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b] pyridazine-3,6(2H,5H) -dione C NNH O i NNH NO
To the sol ution of

W@®@2@h/063762 8- (4- chl or ophenyl ) - 7- (pyri di n- 4-yl ) - PCT/US2004/042878

[1,2,4]triazol o[ 4, 3-b] pyri dazi n- 3(2H) - one (29ny,
0. 081nmol ), prepared as described 20 in Exanple 9, in
THE (3nl) was added potassiumtrinethyl silyl oxide,

TMBOK, (36ng, 0.28mmol) ion was heated to
refluxed for 15 mn. @W# the sol ution
V‘Pﬁg%?ﬁli(ﬁpoit@(( 4—61“@1'({[)@@3&])-@%@1}25’1-’9 [EdORS-8- (pyr1dm-4-yl) -2,3-
concentrated under reduced “pressure. The crude

mat e rdiksy droe[3, 2] triidzoba]4 Byb]perid azis-HOH}w 1) preticy Y hengonigrile

the title conpound,

8- (4-chl orophenyl ) - 7- ( pw#1 o n- 4N—yN) [1,2,4]triazol of 4,
3-b] pyridazine 25 3,6(2 5 ) - di bng\pé 12rrg 32% as a

yell ow solid. -38 WD 200%/ 06 76$ PCT/ US2004/ 042878
EXAVMPLE 11 Preparation of

-yI)-2, 3- di hydro-[ 1, azél g
[4, 3-b] pyridazin-5(61)-yl) nmet hyl)
/" N OCI 5 CN The solution o
7- (4-chl orophenyl) - 2- met hyl - 8- (pyr gdi n-4-yl)
[1,2,4]triazol o] 4, 3-b] pyri dazi ne- 3, 6(2H, 5H) - di one

( 10 rnghé)chuZt&m*ﬁﬂ 7)—(4 &ﬂorbbh@m)@hﬁmyl-ﬁe(pgmhhw jrlbe (7 rrg :

0. 036nmol ), mg 4ol )
(e ol B e e " Fpvaiome 8 oppiagiolt e

dh!
[FAG PSR R S B LD EB Mo v
g@ 51ﬁ1) V\ﬁésﬁ{eate-ﬂfae SONVRMADRO nliayLfteB tihid, gk rey¥@ionNaREEE was
i1tered and concentrated under redyced pressugts,h(e The

M@th&Bmﬁbdﬂ%WﬁbﬁhYﬂ agetaly Tl rpying pelydonpp

atter. The organic layer was dried over Na,SO,, filtered and concentrated under

onitrile N \ | \

8 washed

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; '"HNMR
(CD30D) & 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-yI)-2,3-dihydro-
[1,2,4]triazolo[4,3-b]pyridazin-5(6H)-yl)methyl)benzonitrile

CN
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title conpound,
4-((7-(4-chl orophenyl) - 2- et hyl - 3, 6-di oxo- 8- (pyridin-4

WO 20054083782 PCT/US2004/042878
di hydro-[ 1, 2, 4]tri azol o[ 4, 3-b] pyr.i dazi n-5(6H) -yl ) met hy
I)benzonltrlle( 5mg, 40% as 15 the nono trifluoro
ac et ale theaolutian o 7yéichipnophshy 8- RytidinzByl) {i B4R 7010 [4,3-

a(% 25@?% g‘%@%‘ﬁ Mﬁn@&%ﬁ%ﬁfﬁf@éﬁw&ﬁ%ﬁxwh

9’ in DMEF (0. 3m1|) was added K>CO; (5mg, 0 O36mm01) followed by 4-
(7 (4Choropheny7) 39 i OXO0- 8- (pyridin-4-yl)-2,3-

@mwmomyﬂber@mﬁ}ldlimg,dk@ﬂi@nmol) After 15min, the reaction mixture was

e DR BRI bl 34

‘P%"éf bv@i‘dx@efd over Na,SO,, filtered and concentrated under reduced
| or ophenyl) fpyrldln- 4-yl)-[1,2,4]triazol o] 4,

ﬁekﬂup&y Tihel amida @r@uby( \2&5 EiffiedibyrrevdrSnghas® HF2 8htogive, the title

e M e e SRS
@?ﬁ%ﬁgﬂx@@ I on m@kﬁp{e)msy di | ut edk tgo/ﬁ)y > 8 mone

Rickbataeetatbiielt aes ydltoanfoasnl MBS MmnHwd 4t P&(@D&HSID)%&SVSB@M) 7.71-
ani c |l ayer was dried over Na2SO4,

755@&)eﬁz%ﬁaﬁ)a%¥f&%ﬁfar Y¥under reduced pressure. The

crude product was purified by reverse phase HPLC to
give the title conpound,
4- ((7-(4-chlorophenyl ) - XTXAVIPKB18- (pyridin-4-yl)-2, 3-

di hydr o-
[ Ir,ré?arrjgtipn af #1(Gr ¢ Chlorpphrenyl) 3. A-Bee]-(pynither4ryD2otAlygro-

LT S R RS DR

8.68(2H), 7.71- 7.65(8K) Hy 7 20(2H),

5.94(2H). EXAVPLE 13 Pré i

4- ((8-(4-Chl orophenyl) -3 dhoxXon\7-(Pyridin-4-yl)-2, 3-
]

di hydro- 15
[1,2,4]triazolo[4, 3-b]p
itrile CLNNHO NN y

CN

To 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 NaySQy, 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-y1)-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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N OCN To the solution of

7-(4-chl or ophenyl) - 2- et hyl - 8- (pyri di n-4-yl) -

WO 2008/06762 i azol o[ 4, 3-b] pyri dazi ne- 3, 6( 2H, 5H) - dPCTES2004/042878
(12nmg, 0.034mmol ), prepared as described in Exanple

in DMF (0.5n) was added K2CO3 éﬁgg ,0. 05mMmol )
trifluosweefaieaalsgs a yeliro fasmet Myl YisBimdoni Hr(AROMDA..66(2H), 7.71-

oS ad 7 ARG 530t o “The resul tant soluti on vas

washed with water. The organic |ayer was dried over
Na2SO4, filtered and concentrated under reduced
pressure. The crude FEXAWL%SHMHM ed by reverse

hase. .HP ve the title

o CoTPor R e ERIPS were o heasE s A g P drsihogls g ppncedures
ghRpdro 25

[1,2,4]triazol o] 4, 3-b] pyri dazi n-5(6H) -yl ) met hyl ) benzon
itrile, (3.5nmg, 18% as a nono -40 WD 2005/063762

DOT/LIC2NNANLNA2Q7Q + ri 'Fl uaroacrot ata ol t S~ \lt:| | O

O OO U O T 0T O TUI_UM?GL AT C oA €

fsamPlViNpRElss.  BPuger3OD) Begntiop 41~ Mass Specs
7.65(6H), 7.34-7.31(4H), 5.93 2I—|)T1HE>(AMPLES 19Dbpeyvad (g-+H)

~ 0

met hods and pfoc 5 ve] Exanpl e Nunber

The f aldl owi ng| EX | es renp epared?@ccordl ng to 545
edule
Structure HPLC REIE n Mass| Specs Time (Min)

W144 1 545 1 ~0C CFrilg9 eji Ny i~
4.21 988 NI 1° *@% 16 3.582%02 17 3.94 5%
482 93 48

18 a \ '~ 3.66 8 NN
16 f 3.58 502
17 pd 3.94 546
‘Oi P
L (

18 et 3.66 482
i
St

19 55 3.76 488
. O \‘
r

20 L 3.72 518
'Oi
e ,‘S’"

21 ) Q@ﬁ( : 4.19 545
S

22 . 4.27 559
SN e
S

23 O 3.85 528
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20 3.72 518 21 ar~FF 4.19 545 V, -0 22 a Nr FF

4.27 559 23 3.85 528 -41 WD 2005/ 063762

wEOns0826004/ 042878 Exanpl e Nunmber Structure HRITZUS2004/042878
- Retention Mass Specs Tine (mn) Cbserved (MtH) 24 4.1
687 25 3.67 530 26 3.9 544 27 2. 98 573 28 C [ NN

FanpleZSudBdr | ~O SGubtuye 29 F| 4AHPZ.CHRGemtion N, C 3as8 Spées
482 "a INC O 31 4.24 603 " F|F /TimdNn@np \ |0 @sanda (M-+H)
AT T N abp33 N |[F F 446 989 N ( kg7-
o 3t F ka6 o “ 8
25 3 3.67 530
o ?
o
26 o 3.9 544
IA:IE:
27 el 2.98 573
3
28 . ~O 423 531
) cl O QN
29 . O 427 545
I/N
[} H,c’o
30 ; ., 3.86 482
Q) L~
o H,c’o
31 ; asd 4.24 603
) L=
ST
32 . i 4.55 587
Q A=
a o/\/t‘ca,
33 . (C©—( 4.16 589
J Aoms
ST,
34 . 4 3.36 601
St '
S e
. 423 600
35 ’ .’}£°©7<
a(':)
36 . ~OH, 4.29 558
g A
a H,(:’N‘cw=
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~N at 35 4.23 600 ~1) C~O36 ar FF 4.29 558 10 ~

-Na' Nc' NaS -42 W 2005/ 063762 PCT/ US2004/ 042878
wez@spbIeNunber Structure HPLC Retention Mass BpEUS2004/042878

Time (mn) Cbserved (MHH) 37 a , F F 3.59 545 a iN

t] 1' N~ 3 74 473 38 N-O G/ N239 4 12 546 NENF

ElandyleNumber 3. 95 Fafictdd 3. 82 HBEC Retentiod2 a iMEsSpecs
4.36 559 ,i IN a g)JA 43 a/|N Nlinke fmif) 06 550bserved (M+H)
37 ] Q@% 3.59 545

L~
@
a N‘Nﬂ,
38 LT 3.74 473
(
c O rLz\‘o
cH,
39 LT, 4.12 546
T
[ O "‘\ro
40 L 3.95 530
i\lg,ir"
41 . L 3.82 486
SUiOa
I/N
JI T
42 . Q@ﬂ( 436 559
J A=
ST L
43 ‘ o4 4.06 550
id
JIY
44 OIS 3.61 532
AP
45 \gﬁ@. 3.72 532
46 O :Nxo\_“: 3.66 546
oY
47 °>;_/ £ 3.79 546
uH,c’:N
48 o . 3.76 532
WSk,

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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iN/ tl 44 3.61 532 453.72 532 .;g T 46 a\, F F

3.66 546 NAOI a1l CF% / O47 a \F F 3.79 546 [/ |
WOROMe376218 a N, F F 3.76 532 ./ ~ .moo N CaheEs2004/042878

conmpounds of Set A beI ow, in which RL varies, R2 is

4-chl orophenyl, R3

2 daubief bandy mmebh ytepptyd ibgtione skilledria th«;' prt brahe methpdhdascribed

nis sj Ie bon n 2005/,063762

bene b restedbs Rt o Sos s phs R g vt

RARSKiahdl &OFAd mﬁe HokiRY ekdigplBRANGS Tﬁ@ s&hpRaMs of Set A are

above. Furthernore, the variations of denonstr at ed

et to forther Bdbustwtethe sebpaiof the iRgention Wxthanﬁbemg lowithgiin any

t he wor ki ng exanpl es above. The conpounds of Set A are

WAnt to further illustrate the scope of the invention

Wi thout being limting in any 5 way. Set A N-N .N

& CF3 NNCF3 N~\ I1.NO
~r
CF
o\ /%

Set A:
! \/%o

cl . Cl ,
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NNF\ 1 ! NONO
WOR00s0F36D. CF3 N N-
ONN NN~ CF3 CF3 /
0a | -44 WD 2005/ 063

3

FSCN-N/C(FDB F39;<-=—.'§)_CF N~ 1 N/ 1/
®Gs N N N-N \_/ “Fs FsC O~ N/N/—<\:/)-CF3
N [ =0 N M g
~ ~
cl © o ©

7]/
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| / ONF N NC CF3 ~ /| CF3 N-NNNNN\V -- ON
wWOL05/063262 N~ NIl C, OC / OCI N F N CF3 QPGr/us2004/642878

HONN\Y / NN NONNO NI NI C 4/ OCI OF NN

CF3 F CF3 N \ N

5, ™NNFN N-
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Cl / OCl O-46 WD 2005/ 063762 PCT/US2004/042878 N N
NN\ / CF3 NN\ / CF3 aj NNONNHi C O0C O

wo bbosmeMeN \ / CF3 N- NN\ / CF3 S N N>-- O PeT/NB2004/042878
C OC I / ONN NN/ CF3 NN/ CF3 S N>0o S N-O

N, 0 OCd ONN CF3 NN\ / CF3 NC S NON-ON- |

N~ C O0d O N 3CF3 FNN\ / d NNO N O N-
@00 Q |/ O/ 5 N/NCRN GFS/NFSC.SNN"W§FNN~O

I

\ / °Fs ne

N - N-N
U™ P
B N
(Y ™
Cl © ,CI o
.

As noted above, Set A consists of compounds that differ from one another
only in the identity of Rl with R? fixed as 4-chlorophenyl. Set A may be considered a
one dimensional library of example compounds. Were one to vary both R'andR% 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.
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3hd0 G I / OC | |/ O-47 WO 2005/ 063762
PCT/ US2004/ 042878 N NHO- ~CF3 FN-N~CF3 NON
WORMN®063Z52 O CI ON _N CF3 NC 24NN CF3 O NCrO®USINCH42878
OC NN :5F3 CF3 O~ NC Od O5 As noted above,
gt A con3|sts of conpounds that differ from one
Rioanents difley Bin the identity of RL with R2 fixed as

4- chl or ophenyl. Set A may be considered one
ensy onal | ik Y of e conmpos dsy V\ere one A\
‘j)oth RI il R2, di mensiiong I|brar
\. | e gaamounads V\DF,I eSU|tM S th@c

di mensi dnal 1i br ary that consists of all pgernut atl ons’
of all of t\\he vari ants of 10 represent ted in Set A

t he exanpl es set of/@@rl ants i -.
Set
%’Q@Hf uor one\@?‘r?ﬁ}jzpyrl di n- SI—W%t hy R4 |Mezﬁ'|991
R5 is 0, nis single bond and in is double bond. The
conmpounds of Set B may be prepared by one skilled \
i@f

the art b e, met hods des e\gﬁ@pove The conpo

of Set H arg neant toer he Scopeo0

tReNEAYE on W g-ring limting any \@{\] 15
2005/ 063762 PCT/ US2004/ 042878 RZ variants of ?

5 {J\l Jﬁ Jﬁ Y@
Segprs Vg
N l\
SN AN Kf e
~ Me \
N N I S S
FSCJU/ ’MeJU/ ’MeOU ,HOU ,NC/U ,
A W W L
)J,&C\F ’Meo\i‘: ,MeO \Cl |

10  FaCCH0
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Further, as noted above, Set B is the two dimensional library that consists of
all permutations of all of the variants of R’ represented in Set A and a set of R
5  variants listed above with R? fixed as 2-(trifluoromethyl)pyridin-5-ylmethyl. Were

one to vary R! and R? and R?, a three dimensional library of example compounds
would result. Set C is the three 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, and a set of R3 variants listed below. In Set C, R* is methyl, R?is O, nis single

10  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.

R3 variants of Set C:

HZCOCFg HgCOCI HZCOF HZC-Q—
15 % , % , % , % ,
cl
<L R R N
s O N
HZCON _ \H\QC { ] HC N
\/\- V4 v

\.-
“»
“

20 X
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N~N~1T NNFI ~~N M NMONK<L N Further, as

noted above, Set B is the two dinensional |ibrary that
wa@oemsioed7s2 of all permutations of all of the vBCT/ER1084/042878

of Rl represented in Set A and a set of R2 5 variants

listed above with R3 fixed as

2-(tri oro hyl ) pyr n-5-vyl . V\ére to
vahg mﬁ\ﬁ ndﬂz@?@@hr B£Ld

exanl npounols would’resttt. Set Clg\f ree ,
di mepsi onal library that consi sts of all per rrut ations

of &R of the vart of Rl repr esent edH
of /TN |ans 0 for et nd a
% of\R¥ vgﬁﬁaﬁ?g I \st/d @?kb

methyl, RS is 0, nis S|ngle 10 bond a in |s doubl e
bond. The conpounds Set C may be prepared by one

skilled in-the art b he net hods descri bed above.
The coppounds of Set+QC are meant to further
I IH,0s¥r ate theH e of the invention w thout being

I tioy in anye waydH R3 variants of Set C H2C\ / CF3
H2C\ / O H2C\ / F HC'\ 15 C H2C CN H2C OCHF2
H2COCF3H2C\/F N~NNOONHCNC/C\N /T VI N

| C CFglah%h%f a‘lélznco: %T'%%RIVGN_ t ﬁ iglgg?tgref dﬁlﬂ.ﬁsyn&%&g@gg{ coﬁﬁs’cs of
eﬂlé)e?&u%oﬁg gb4IP éf?’t?l@ &aﬁ’éﬂfé bﬁi%ﬂ&é&&? & Sy AHAG Wiants dF R?
represented in Set B, and Vanants 11sted above with R* fixed as methyl, R is O, n is
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 Varian’tsI
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.

—_——

N.
e,

R, R’nand m variants of Set D are depicted as Rs" , a fragment of
T
A{T 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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H2C / CF3 H2C CF3 H2C H2C OH OH H2CG---O H2G----O OH

~:. OH5 Further, as noted above, Set Cis the three
walkovsoeizenal |ibrary that consists of all perpor/asioonss2878

of all of the variants of Rl represented in Set A all

variants of R2 represented in Set B, and variants

R'sRéd saldoaevanianks d¥Sdtilked as methyl, R5 is 0, nis

single bond and mis doubl e bond. V\ére one.i,o vary Rl

and R2 and R3, a three dimensiondl of npll e
conpounds woul d result. Set D N
di mer]S| onaI I i pra y that cd)nS| st ‘ er t ns
r epreése ted i =
of the|_I!22vr| sI| ted abor Set’ >R aII

th R3 variants [I1sted ove for Sét °C and a set of
R4, RS, n and mvariantsdisted ow TheJcrrpoundL
ofr S bé prep dlby on IIed he art

t hod Nscri bédyaboye.

aregnmeant todurfher |qu rate CDh cope(p 5 theo
invet/i0| vvithu/tlelng |rrit|ng|nalyvvay n|R4

R4, Nand m Nants t D are-Hepi ct

a fragment of for I (fogp exanpl e,

depict °6h," 0 repMesents a éon‘pound of »f or rruI%Hla ;
wher ei n R4|s thyI R5is 0, nis single bond and m
i's Fbl e . -51 MOOS/ 063762 PCT/ U82004/ 042878

arla ts of Set D “N~~OH N
NH OO/Nop a /yN -|| I~
Ol OO cl

b4

aa a aé

N“ "NH
\—/ ,

,«@m 83 AWP N AU\OH jl

~
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NNNN CF3CNCF3i0OHO4 N1l NII /JyNfIN1
[ IN1 Q OO¢cl cl c12 TI I IN /NIIyNIlI NIl NO
w@205@653762 O 0 F 5 CN 1- r NNNII NII N p iPCT/051004/042878

5
NN NNHCNJ/ -N\W\ NONNN * yN/NN p~ON O OH
10p p O OH -52 WO 2005/063762 PCT/ US2004/ 042878
Bi ol ogi cal Eval uat i onBagigal Bealaati@itept or Bi ndi ng

renb anes. pr epatdpBie B HRoE e SURLD S0
C ells %%Ji@ﬁg&ﬂ%ncﬁﬂ%’_ét@&&s eeOsdhidand itmeRibrdiBs prepared from

1 Cel otal assay volune for the bindin
Slhmehediamasr @@W(CH@)@em thap@yaseapEess wepBbBaBLYHR

5|
(}Q&ﬁ%é I -ﬁg:lgll 5032322% um@l\’%e%%e?ﬁ %@éé@g lg@ gls 718 of
BoAbrantfGretl %ﬂ% up ! HHANESuRIOE 9B 1€ WAtUBiatag BMffeh (25 mM

compound or hicle. The binding reaction

1({?1;%5%1 )iﬁmblyl\laﬁ‘k,d?.aﬁ diMiCaf Lo fl EMAMgEln 8RS BHBSR) S e gagted
nTo
membranes were }))remcubated with a compound or DMSO vehicle. The binding

reaction was initiated by the addition of 2 nM final 3H-CP-55,940 (120 Ci/mmol) and
proceeded for 2.5 hours at room temperature. The binding reaction was terminated by
transferring the reaction to GF/B 96 well plates (presoaked with 0.3%
polyethylenimine) using a Packard Cell Harvester. The filter was washed with 0.25x
PBS, 30 pl MicroScint was added per well, and the bound radiolabel was quantitated
by scintillation counting on a Packard TopCount Scintillation Counter. The CB-2
radioligand binding assay was conducted identically except thﬁ£ the membranes from
CHO-CB-2 cells were used.

For a compound to be considered a CB-1 antagonist, the compound must
possess a CB-1 receptor binding aftinity Ki less than 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 HCL The
total intracellular cAMP concentration was quantitated using the Amersham cAMP
SPA kit.
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bi nding reaction was termnated by transferring the
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AetRbMhaiRGtyl Preféekiy GBnipotedld of ths ipragest isysuon possess activity as

accunul ati on assay., CB-1 cells wer rown i.n_ .2
YBagqslists pr lvewe taéorﬁﬂggﬁ,l@rﬁﬁ"d afRiorend ey 8%95381““ Pﬁgtrea“nent

functional .. : [UI%; i d 100
PS8 PP U BB MBS 38
i sobuicoldingey, ¢ ¥anpdiinde bf the PreBptnvertivpnadd bd administered to

Co d dded to the Assay buff i | ut.ed
FDG I I ARG ERAberTReR 41 DI SBHIEOP b1 o

DULES ;DI Bt behd reaking | R&s well as
A A R E o L ot
EQ I &R Res A eidintetibslict dsoriera) (. mpesityp dabieies,i on of
0.1 NHC. The total intracellular cAVMP conce tﬁati on
s iagalanesis, dBeraSioRgPAIHeY B SN AeRINBTd SRR R o 15EasS

2005063762 RCT. .
AT R TR R T TR
R d1eftedlnia ARpRRIi gt etideatignihotel itakis atdosieep dirdars)
I icl ude conpounds which are, for exanple, sele tige
agpmlipidgmupmndlmnsa‘@@nn@t@qusg,@J@qi g@nﬁl&élﬁ? gftng disor ers) or
ant nists or pantial ] : : hi3 Qi
FRLOBRD) Sl R0 ATk OB S SpLad Span sy
sSSP HrOMa MBiesb Bompiirids cbuld dldvebd vised forethe improvement of cognitive
prevention of diseases and disorders associated wi

Guptiondp g dhritatatetafileBicAba.dnClping gHBRIREY T GEa5S, S Ort term
;E%Q%rﬁ bés%égldca%ggt%'lnnge%cﬂfdiéol?gerg)li 686 0kedeA¥Y BT BBoRORIEES
Parkinson’s Disease, cerebral apoplexy and craniocerebral trauma) and hypotension
(e.g., hemorrhagic and endotoxin-inducd hypotension). 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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10 antagoni sts or inverse agonists of the CB-1
receptor, and may be used in the treatnent of

wale@saeds2 or di sorders associ ated with the actPei/U§2004/042878

the CB-1 receptor. Accordingly, the conpounds of the
present invention can be adm nistered to mamal s,
@nithia-Riotry simdrems; cahoer; tdrdadtdennatisist alddrgis riviaitiseayd isfhemic or
condi tions and disorders, including, but not limted

B ULBYYMY: and eating disorders as well as 15

condi &i DO o> o

obesi %ﬂ%gu a%et e?ﬁ%ﬁeﬁe}aﬁgﬁﬁt&? g@i& ééifﬁvﬁ 3|(/) g 2{0? e%tgoin%fﬁs'&ders

eghlpydsires tvamyurde segss cabahyirateasiedhal onlrsgsmae more
g@%&?@ (r;(;] gir:g{ﬂt%étg Iﬂ?éjqeﬂrnﬁn‘%%gé‘g% é 12\%1@ ke%‘?srvgfl%rl Rédonic value. Tn the present

al L a, tfid i j o
R L LR g R IS B R oo isanipe
distrdersiagusciatbd hniithi acsubstava@smdass pectallypiiuss v edhttangs and/or
&SR SrcE A BRESETOR coBR DBk orhefaPee i hose isble to
L

for eagan® Mhedirestanirention thexeferd ifmtheflrdlbiel tethe siscloS2@Bel, receptor
short term nenory | oss and attenti gn def

jcit, .o
Rtagsnisd P yuveRie Lo Bishion dicdtsajpc o hrlera ar{CL&‘&?lW» including

Par ki ! i , X c e .

RS B0 2 RIS LS Fop PSRRI i), o more
beaRpl i hag discapsdreguldag axihe-patetddchyipotaasiagit. Obésitgeas
conpounds could also be used for treatnent o

f
deseribrst hiexain; i deSinpd by poRdwmass PPk Uieamy) Ay fearicitr Bnmay be

n vent il atar - . i ac

o e kb pHen R Ir ot R e el g g
pYlega), goiaicyésticarvatyl difeass aFticthahygesrha, dabderoWilli Syndrome,
congestive heart failure); and inprovenent of the
meg@h’s Sputesrearlype Uriiehesns; stomdh sprmghe deficisagy, dimer’s

heunat oi Q. arthyitis. |41 - SCl LS, : o
SR Qo8 TR B e B 5 AR B0 metticaciviy o
fldses®ier gyl exgrhlitre diagtueeld ytheeamnse td the uilitdessdasthed herein,
psoriasis; asthma; Hashinoto's thyroiditis;, -54 WO
etsr0BsRsngPoT isoeYy] eaperRssesveation Rartieballeviation, or cure

syhdr.one; cancer. gont act r i tis; .al '
PEREEREe GRS, SRR he PRkt R o provent

458l & ustical covirbis JfoBadifefichek agpRedcldrosi€ Tope IT diabetes,
noti vational disorders regulate desires to consune

polgeistic ovanbtisapde. sawkiovaatWatdiseass, oficogihriiise derpiatological
ener al tpo r.equl at.e the, consunptd gn..of (i redi ents
PR tR iy Bs S P DR S R BER ARl on andin
bR rigleBicBE ded i ShdlblitkRsTip kRep FisefRrdinder st ood as
neani ng: disorders associated with a substance and

especatippunpuinshe pregens ienting enasrdyodre usgbip ndeatiog sebstance
%g g%};ﬁ%&?,’én%&%& Csil%&an%]; d%f%‘éﬂd@ ceboerha Ui ihot %B?s%lgyc&

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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cause excess weight, irrespective of its origin, for
exanpl e: bulima nervosa, craving 10 for sugars. The

w@e@soed76t nventi on therefore further rel ates tBCT/OS2008@42878

of a CB-1 receptor antagonist or inverse agonist for

the treatnent of bulim a and obesity, including

smﬂmrne;s aaslswbitatedindiced anyissy oy mapddiserdsr with onset during
n- |g€ulln dependent di abetes), or nore generally

8ﬁ§ ase resulting in the patient becom ng

over V‘@bﬂlyoun@ﬁsthé Yres@ inREH6H kG behbl fh trdating ald

by a body mass index (kg/nR) of at least 26. It may

fkbpatmeent and eygritusdisonimst Hae cgehteqn of memevimpehment lél

é}ggggg y}.?xéﬁéeat | ?’gﬂggagﬂgy %cp egxcpeli;e r}f%{x]‘n}/aévt | Cgpﬁéﬁlélmab1llw
Jg)r I%Baldi éljgcy %#rlg{rﬂg@mfgﬁ’rpﬁoh' VihRbe r%nﬂén@‘ﬁah pi@EROR iptom of

I Cl ur ner ndronme and er pat hol ogi cal
déaéen mhlauaamlserbezaesyrr@]omadmwedmtth vath d;ws@s agi Alghgimer's
reduced. ene é;ﬁldlture As sed with. gé
fliseasgy ﬁchmp 5eg's Héﬁe@%en upngtns ‘éF%es ?gaﬁ}sﬁf&ﬁ

F‘cfutiﬂéﬁafaﬁ@ﬂ tthse%@?@%’@?a?ﬁ%v&bﬁ]}é@ AiskQR, aﬁ@ﬁédda&auma as well as

evi atl1on, or cure the di sease or di sorder.
bgo-teleed cogridtanbnlinefDahesiat yro chs@xq:xethatadclu@e memenkoss and

progressi on of nedical covariants of obe
B e Dl dmpryment o gl BB Sem ey Cribingkgesor
FoRBBRG, pER A NAREH] H U EAREni RS PRI kit o attentionl
defdist arbess dnypiscdeficitstienrddren a, 25
hypertri gl yceridem a, chol el.ithiasis and

i ot GeptonesgbR SR IDTRtaP a1 TSR onCreiggses

|
R L
DiyaiOAndoiubsiancelsinge dsurﬂars Buikdisans’e Dishsais aseuiaieheratdve
al cohol , anphetan1nes or ﬁg&hetanlng I|ke
mgtnawccbgtyrdex:ﬁ?ar@twe OF bragkinesia gag frggo

hal | V0GRS ord VAL BRI, (A0 S%B%un??“he present

phencyclTdin ency cl

sodatio &éﬁlﬁﬁ&t useful O6r th@ esxadhazeppreestioand raphetory diseases
unknown) substances and conbi nati ons of. t he above
e dtsevd)ﬁfss "Repiatony: diseases for gihieh eropabingideecepiprmpfiudators are

S B A P RSO e e

ahpheha0 bsthBRdartt 151@ﬁdﬁﬁs Wb bildicios lantibinaid receptor modulators
wi t hdr awal . rrFounds in the present invention my be
(&

sk dhe aotivetienof hpereitalipl cellsdal masiias saehesalisrgic ageats,
R BEp Sy o B i eI pITPRL EETfkin, Et@idines, and

IcRéRbITRLY, @R selbetvely ffrlhﬁntﬁr[galhhg bp%eliabcdlbmlvhmm evi ousl y

| earned i nformation. Menory airment is a primry

synpt dMerepver, the compounds employe 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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denmentia and can al so be a synptom associated with
such di seases as Al zheiner's disease, schizophrenia,

we@akiogen' s di sease, Huntington's di sease, PiB&I/BES2004/042878

di sease, Creutzfeld-Jakob di sease, HV,

cardi ovascul ar di sease, and head traunma as well as 10
age- r Bhaptie cognounds ef tecpresmt imsnen fordreating lukeeyées

t hat d di;t]

et el R P SR e fle R 09 i RO e iR o rone
FodudradRiacRY tradspRuPEuEE 8k BlgahRrah kSt Ahit€ @GMkplany,e
inpairnments related to attentional deficits, such as

mrto@nmmtoemtmograﬁmb@mgraﬁo@mb ah waempiorwemph«m@mtment))

|nv ntion ?P\e useful in.treating di seas
BT foh St Shitoetthipn ity Hef ps SR Re of

ég»@&@ﬁ@n s hnc%ﬁe&’aﬁémg’@%n&ran%@ﬁaﬁ@n,aﬂybcaﬂﬁﬁtlﬁﬁﬁﬁm, stroke

use disorders. Parkinsons's Disease is a ]
orecthodensssatrinsplantetiorivbertandd sdrdien; @ﬁlan‘a% (S@rﬂil aethebyatoid

b k at
SR PR Al i ds SRR P B eis’ Bty and
HEAMRRLIQRs AL ﬁdﬁﬁd&ﬁuﬂﬁﬁﬁﬁhﬁé@tﬁ hfshid bERRBN p@Rdnary

prevention of respitatory di seases 20 and dlsorders
Hesgse (GOBDY, almﬁlem bfomchiths, etd eanmedspmatory disteesp Bmdrome

RS i Seind o e (SRR iR Sl g s

gRtdeay ?M dsﬁérﬁ’i@ G lefrth SRR S vs. %M@a@@'ﬂcell mediated

recepto [ators DBl ock the™activation of |ung

Byperentitiaity distdsss, meluwiie cestastihypemsnsitivier, deleyalempe s,
%Anf | anm@t ory

Kk Kk by. |
e o e DEEE P L0t comac
3&hiaki lﬁﬁ!:l}éd*}g hidpirhd ﬁq:)oké‘&gnﬁg' H{RIh&b: s%"}lrblmns S{ or%en S

activation reover e conpounds enpl oyed in
phasent; Autvienhimetypeyhgdidisingtech dsiabest Disgagailddisys's disease

i b L o AL o
RN SRR IS, o

acnes; ‘nnhgcr,@nmmman@hmpumataxﬁﬁl &uill gin-Bhuetsyndroote; other
inflammatory nmedj ators. "Epjthelial cell actjvation'

PROHRIMIRRY SRt BioRCHY ORI IS ST SO8HS: HGATH: a%?rBIC&ﬁseases |

ST @%8@?08%‘?‘%&%%%%%@5?%2&E@%‘aﬁ%ﬁ%‘es

sfl erbierne:n mpeusisifingbided) acntecindatniamtg ahd eespiratory respdriseg(such
| eukocyte activation-associ ated disorders is

@wﬁfﬂ TeppiEary JistpssyRdromy and ishehemig/geperfugign gy
{1 }pc;s tgl ﬁgg%ﬁf %eact (‘tﬂ]rgﬁ.\tc a‘éﬁﬁ@%@ §t1s( &E%Hxaaﬁeﬂéegé&sease,
rans p e tran

X€no ransb or
Pedtelosig pamﬁogMntdﬁﬁnwdaMa (cah@Bnas; $&a@r’$§ymiﬁﬂne Atdpit N

glér?n%%igesj;nstygt)emic schlerosis; and morphea. The term "leukocyte activation-
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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5 rejection; protection fromischemc or reperfusion
injury such as ischemc or reperfusion injury

WO p@an06362 duri ng organ transpl antati on, nyocarBCEUS2004/042878

infarction, stroke or other causes; transplantation
tol erance induction; arthritis (such as rheunatoid
ar t hiGanpabingid sedeptsirs angrimportapisindhe weplabian phF¢ gimima receptor

bRl B R SR OSE S L S8 RELAL QPate A ac BHIHIBAALN invention inibit
tROBE batfinh VpdddbAREAYCtbE ofl TIERSIBhA RRan RERGY SR MBacrophages.

bronchitis, and acute respiratory distress syndrone

Tharbdity to imhibairteegaorma prvgplor depandset mognsyigdindgnacrophage

A P e 675 bfen compomes
THEREAY isTesBRUAIIBIN 62 for SRS B0B AN hladhBESS Escases

i ncludi ng contact hypersensitivity, delayed-type
soylpas arthmigis tor niftegmatnty bpiwel elisegeen & partieulen ther mpsenbyompounds

R Sl B

%Mérﬁio%ﬁﬂrﬁis_ iRREAI 89 RpoSUAIS OB HuMAERATBRAEN the kidney that
perthyroidism suCh as G aves' D sease; Addison's

tdgsee &s gamprmutaiptruespoisssdestng fo kideeyadimaagal gl ands) ;
Aut oi e | ygl andul ar di sease, (al sg .kno
it ol NGOy P Bt aP et Ghipe B hifie These cells are
r84BRE FleTor RE S SIAUSE T@&ﬁé‘bﬁ’d inflaldohdt@9cy RIkRs TORBRABKines in the
hypopi tuatarism Guillain-Barre syndromg; other 20
long @idreameithes dits edee Snvgbahiyrthe gemgpitidn dusl pregresmon of respiratory
i ckness; uticaria; allergic diseases .such as
et Gaisphingid gseglampdunr oz A RV e S2ppangqus and the
s?iHiu‘[Htéd Oﬁﬂ)d@crtioﬁl%'fﬂotﬂ 1{11@51% 82d cytokin€s. AHUE NBh cOMBORR are useful
ungoi des; acute I nf armator))rtan respiratory
in espionpsesifagirg And pd naomatedisesps mahuding, AORD,eSRDS, and
Séngr,oms and i shchem a/reperfusion injury);
By Bomyositis; al opecia areata; chronic actinic

der ' : X : ' : i

el oy e caR SRR - ENES méy £ SGRRS 20 p RS Sl ond
hehapiegula@eytolinetand msyis perductisic hdemas bs pf elivdcatorsp re@eating
.The term "| eukocyte activation- associated" or
IHH%‘_E}R@M%@%%& TPl sty SeBRRb TR gergRORsoT, glsg expressed on

C .

ek IR R ARy, THRE ARG L BRE RO AUAGRSAE
ialabi BumdsT-ofll ddtieativre Seolifetativanhd diffaestiatival Thuf sich
treating the aforenentjoned, 30 exenpl ary, di sorders

copaupisviiling useiul mdreativgiayioipnung tiscassaithal dayodvs sither y

SEab iy SR SO U R
any Gh additomkamexbieid rarproicgolacteths FcepsiloM@eceptor and

2005/ 063762 PCT/ US2004/ 042878 _ Cannabi noi d receptars
cheraokipe yduestt degranulagiona gast pls agel basonhilsnhese playtigyportant

rhies ROJSHNT, %ﬁ?ﬂgg&gﬂ{iﬁse 2nd %ﬂbeﬁrt%ﬁ&%@‘&ge%e. YRR Retbrs are

e presert ntion I nhibi
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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the Fc gamma dependent production of TNF al pha in

human nonocyt es/ macrophages. The ability to inhibit
w@-e00gaTe2 r ecept or dependent nonocyte and nacrpEhag®0H042878

responses results in additional anti-inflammtory

activity for the present conmpounds. This activity is

eospangs- Iy paticylar, dles preesnt eappiueds drqusefelafor trgating asthma,
Ll ry J(diseases su as. arthritis or
#%?%gﬁﬁ %%T%K%%ﬁ%ﬂn%?§€%g%5kFﬁw F¥¥F%ul ar, the present

conpounds are useful for treating autoi mune

| omerul onephritis and other instances of
%Dmhm‘aﬂﬂgﬁephri tis induced by deposition of imune
conpl.exes in the kidn that,10. . trigger Fc ga .
recep _erprf%egbmglétéoq lg%ﬁﬁgwft@%twggg ng.rg&ggutmcom@smons
SARBRRIGNEN th ABGERAL R LHRAPARSAN ORclivDEmBRhIdFel Iddlt one

cells. These cells are responsi bl e for the secretion
offtherenpreinds df forfaharelony ¢ sytamkbinasinchighnalphaesacentiddd @arrier

| un h [ [ ly involved i h
aRed Pofoiny. btoamids Sohe abeseat Breion n rvedsloge. in
SoaiiadioRQlith SB&ERAbLe W&ﬂe@&i{é Iy etgg Qé’é%f i tﬁ@ﬁgat%ﬁg% (tn%the

spontaneous and the 15 stimul ated production o
aforsinesticned desorddcs melndifgh esti-abesity axenpso amilgisbetic dgeiky) bppetite

in treati respitatory and pul ry .di seases .
PRBIeEHR Ry B R Ve d5im Bl Teising g cognition

X '@Fgéé%%%msea@o @&yn@&maé%n%ﬁa%ﬁﬂ &%ﬁll%hﬁese% fo freat

epithelia ells and hence regulate cit

mspgiatory comitiddrisoageatsdisatiio theatdfowel tisbriets, us@-inflammatory agents;
treatin 20 inflammatory dj seases related to the gut.
aéHFﬁ’i‘ékﬁ“g%%"'&tsi %‘EES?IHF%S%?@“&’I@@%%%% agrnty gardiac glycosides; and
anhRRBEYiAR, a subset of |eukocytes. Thus, cannabi noid
receptor nodulators will inhibit B and T-cell

act L\&Eh other ﬂrgnipeﬁ‘iecr a%eint(@ mfayl lbel laflférislicdairiop fo, siftiSaneously
s.uc ounds wi_ Il | be useful in treating autoi nmune

vty 95 Sl Ve he pdpRp s EtiSR Ok Ehe canmebiei resepiempdulators in

EHH A E iR P Ve RSosuUch as mul tiple sclerosis and
I

upus. 25 1 n addition, cannabinoid receptors regul ate
t he Mxaspéislofruitabtemitbobeing agelte farkiss én tarabi@edon with the
degr an I?tion of mast .cells and basophils. Theseﬁglay )
comperrds At the eseat myendningluds melarcertimyeaentps(MGAR) agonists,

) : . ! )
RS L5 SRS ook PRIl AR 6 orpie
speretagogueireoeptol (GHSR) hitapénistapgalfitin e@@btor Mnddutie8 Jorexin
degranul atjon responses, including the basophil cell
aP?ﬁ%%‘}lstPeéECKﬁeomﬁ@ GbPt} agpnisss, iopd ioa}er Pre-pioghicpgen-derived

CERE - C phil .r.esponses, .
AR O SRR 08, RSO 9208
reledsingafabter gionisss hisvirhie tREptdrs @I 36sHulatoBBanhibitors, PPAR
2005/ 063762 PCT/ US2004/ 042878 conpounds. In
gpmma refulgtorsy RRARdelia modelstprsuaretyl 4o carboxlaged ACC)

iﬁiﬁﬁ;ﬁ{)}sf‘ 91 -E-Sﬁiiﬂ?l inhibitors, adinopectin receptor modulators; beta 3 adrenergic
agonists, such as AJ9677 (Takeda/Dainippon), 1750355 (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 5,48 8,064, 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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allergic rhinitis, and other instances of allergic
di sease. Conbinations 5 The present invention

WO p@boaEs2 Wit hin its scope pharnaceuti cal conpPST/USIINE042878

conprising, as an active ingredient, a therapeutically
ef fective anount of at |east one of the conpounds of
oA TLHI42 K Alizyro)esepstonin receplyir agpiiets, @-2.hBYXT-933 (Biovitrum)),
phar maceuti cal .carrier r .diluent. tignally,.
DR OUREE Bk b BIUS Brie e AEF DR 5 ob FHeE B one,
. Dt i . e ¢ UL _
A o D R ARy G AaRRkine
cdofoed elsteimmepsicitgex, aittutranies ideyamplestamsine, phentermine, ,
anti-di abeti ¢ agents,_ appetite suppressants;
BayesemspelmRe el Rgrese Aess Pish 4 dpaiFigeta slohpson &

| 4 i ' : U8 o
RS TR RS eI B Bt BRI Rnkl ERef el BONE (brain
SSRGS he@REoplag Etst), UsREh dnd 1épthatecbsisemodikrslesScannabinoid-1
anti-infl arrmatoryé agents; anti-anxiet

n 2§

agent s;
OSSP ca R LB (Denive SgEATS (St ac
gl ycosi des; d. 15 anti - - S Of k .
Phor apetites SGRieTe b AR S ui¥ b BARwith he
§6rﬂ%ﬂu¥n@§‘ 8Pmhe E){esemﬂ' ihventioh ifcdide Msan kbg@eagdsgues ot fabiion
of the cannabi noid receptor nodulators in accordance

sensiizensewhigh arayiioiudeshigvapides, sifonyl wiens. @lugesidagpiabibitprs,
ents.for use .in {nati on w th the 20.conpoun

SR spclise TRb e BTk R dkoris ARG O TP RRaRY BP AR o

B B e B R oD flsts, PPAR oy

gt ngdagegiuel-HSTe p intribi(desiSR)epaidybpeptidaseslV (P 4rinhibitors,

é@ﬁﬁﬁé&pi%,%@%@@&ﬁ nggﬁ%ﬁg{ia org,l asntd?o’r ch%ﬁtinides, as well as
r - [ Hdes i NRY, : _

e S cp SRR AR PRl RO B G B e i or  PTE I

Inlitgs (fotelat@inegdorpintase-1Biiahiitor)e recept or-3 (H3)

nodul at ors, _aP2 inhibitors, PPAR._ gamma nodul ators

PPAR dBe enfidighetic aeet @2y be @b pral mhhERerBlyRynsAgepiagelerably a

A )  nhibi ‘ . .

A 1 et ol EienfoBRi b QIS M ACUTARRELNY metformin

HE 1 AVB6ré thé draxldeabatiDagent rosipuanidsaBSeorhenrclk of therpresent

CP331648._ (Pfizer) .or other known beta 3 agonists as

mvspisswil beenplayedigpargighiaatio &) Bigyganige wit %{eimegfi%? about
, . t0i d receptor

@&6 g%%gﬁ?%? %Z,}a@efgxﬁgﬁffggn gbéﬁ&@ﬁg@ g‘?:‘;e‘%?olﬁ [i gandpas

di scl paeantidiaBaBc AZ¢R 1290 PrefepdblShe a sifdnyd ArdEBEB as glyburide
EKar oBi 0) and (GB98/ 284425 (KarqoBio),_ a lipase
2 lgtovaras dlibenclamidg), glimenitide §disgiosehimd/ § Batgnt No. 4,379,785),

gﬁ:&{zﬁg,zgqg%ﬂz%ﬁzo%%ﬁlorpropamide, other known sulfonylureas or other
antihyperglycemic agents which 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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EB6BTRO0RE); nivitdl]#dza6)or (i @ngloindyderiibed BIOS parhas a1l Bo2.
i nhibjtor). The antidiabetic agent may be an or al

ant i h%éqompye@dﬁ theypnseeny rréfﬁ@wbmayépe eipjerediio eombitation

B henf orm n.or
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invention will be enployed in a weight ratio to

it e Ligdtedita, Imhayasthdn 16 eomnpdyongs as dlscmed.umlé S Patent

Sy B I LA S B 8

P&itérﬁ WY 4,281,938, prSAs@tin Ghy RMtEACMPALRR skOPHGidSosed in U.S.
|'i bencl ami de glinepiride (disclosed in U S. Patent

nt Nog4,.944, mm@@tagn.apd zélated cgmpohlads agalisplosed in U.S. Patent

S0, B RE s B OGO 8512 Dy e

eﬁi'ﬁ?o%ﬁ PeRULHtivab N ate Rt iR @@tﬂI\%@ﬂahﬁ dlsé’HﬁeB in U.S. Patent
13@ yburi de and g|IpIZIde bei ng preferred be

may
i /7 8y eerivasiatirhdisgdesed in &F.S. |Hat@6@\§nsaﬁ,@064530 anl«héalgé 080,

i BEIeF 1 o PalRESh 38930, FlaBpir safs aiend,

S8 (SISl 0 5k

dasgtaised ot @SeBatent Ndved,3ld A3 OpBhionogiaA stegfZemice rosuathstatirs age
(v1sasr‘£m{1n (ZB-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 derivatiyes 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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WD 2005/ 063762 PCT/ US2004/ 042878 The conpounds of the
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mevast atin and rel at ed conmpounds as di scl osed in U'S

Bisclosed byBille €083 /1hod. Clornsilal P69~ BN (RIS chadiog isoprenoid

d d di scl
(ot R B & b eivm s sveetase
Hihdsoss est éxamylesas &Qd&’@ﬁ%ﬂb ff\kPateﬁt Rib64291, 7291 AMaIAL02% and

and related conpounds as disclosed in U'S. Patenf
Xosiller S44.8 Negensalmalantled 50, Rotpipo@i, MM HRGA Conlters ALl t Swerent

hi bitors i.ch e | oyed herein include, but
gp@”}ﬁ?ﬁ” f6a tegﬁ”’t%niyﬁﬁ Qﬁg@pat?/n di scl osed in U.S.
Pat enty addtion? o‘@éﬂsqs 4Rne §ﬁﬁﬂe‘fﬁ§ tnﬁﬁh'fbrg ls8ifthine @6k sB hbkes include

Pat ent Nos. 5, 30 and 5, 0, atorvastatin
the sepasad pymphb$hat@aﬁls¢ibseﬁldns P @rﬁs de M@nteﬁamﬂ 8t 899, Med.

Clieoah mamo R8T &ty aPhagbas Aol 4 ad mesarinye

%ﬁ%}%& Bfe (BSMPP) alab gt dRtosatt Bildo23Gind Volante, J. Am. Chem.

I'onogi - Astra/ Zeneca rosuvastatin (visastatin
@@}9852@1)—15@935((1%6;)e;jhospmhjyl$hosphbmws iportbd Pe 0lefA6rd, RnW et

A B A S b o .

P'ﬁf)'dYs%&ﬂta\ﬁ%ﬁ e 9! 9%@@'1\1 éﬁléﬁq W8k Ohh,Wobstidic®F 316 19

I ndene 30 aha 0 s of actone derivativeés as

@ostehto sl 6, rl7PtDF4b,mSI-5]cSUmnmyl\D 86/ 03488,

geE ?véﬁ? ubst I utgf:%g? %éél?sl s_ulltable )fora}llsle( ¥1e1)e£)1>{ rlri:rllu e_ Qteasfe ngt imited

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 DEA E-Sephadex (SECHOLEX,
POLICEXIDE) and cholestagel (Sankyo/Geltex), as well as lipostabil (Rhone-
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disclosed in U S. Patent No. 4,647,576, Searle's
SC- 45355 (a 3-substituted -61 WO 2005/ 063762
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R e
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el R s oBfrediires2{ady!s
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ﬁ;ﬁ?& 6 %&SIF&%S’[ ﬁ% Aﬁ'(h ok L 1tdrn@ }@1 f‘& e'fﬁ@@%eﬂﬁhg p13e5ent1on an

onates as well as ot her known
s&gu@smﬁ SM‘IIcffeﬁt}as:&ak bR ibhdmsters” flﬁrcohmacmﬂ e Athgsosclerosis

Kkannp T 137 (D673 CRBBBSb e otonal BORIR Pt 27677: 2

bRy iyl fiyuyh Ot ie CRALTREIHICAY seoctive
sipréssioass theldpatit suctetisn iof AlpbB1 (D(Dbom:aﬁuﬁgehmproﬂenﬁl thselh
20 the terpenoid yrophoiPhates dISC|OS

&iéarwgﬂpeqjqﬂdm’asc’e rug Rev. 316 (b d.o-30HAe8 %g’ ’sz/lgg Qh@a\raﬂable
% lin yﬁ Hg;heig}élﬂg 3#019};‘56?%@@88&@&%@ &%ﬂ Bzoorg Med.

Squaren
dreml e (Y, 403H 996} AOAdTihkibitdrsAphysiblegic. mecﬁamsms for

98, 1291- 1293 (1976 phasphi nyl phosphonates r.e
by blEIcEmid anfayi-abetoseotc g Hc URGHPOBe Al A0 EaRAuSe ot

B o RO SERRaE g (PR e 2

WabaroRORdthags, 17388 €995), PﬁblﬁﬁheﬂtcmeBocba,zatmﬁ FI40<ABAT

48- 51, Summar Q her hypolipidem ¢ agents swta | e
fhibigere: nvsensia anth@th@ra@lerm ot nSHHOVH ALl Chg: Med. Chem., 1

fhhLat €,
é%)ﬁ?{)%ggg ‘ifiMSj ors ?§ acyg gr&%}eas?%& bR gl sgerase (ACAT) as
%&pmblégfeeél@mmeﬁtb es Thk Girst agdselble Amm el with lipid-
onpounds as disclosed in
regulatmg activity. Inhibitors of acyl-CoA:cholesterol acyltransferase (ACAT). 7.
Development of a series of substituted N-phenyl-N’-[(1-phenylcyclopentyl)-
methylJureas with enhanced hypocholesterolemic activity”, Stout et al., Chemiracts:
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 1.Y295427 (Eli Lilly). The
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30 U.S. Patent No. 3,674,836, probucol and genfi brozi
being preferred, bile acid sequestrants such as

w@eb@smel7yr am ne, col estipol and DEAF- Sephadex PCT/US2004/042878
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At her os 05|

st SE RS HohE Ao bt SaR e i ge e Shiagt FRoitein
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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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met hyl Jureas with enhanced hypochol esterol em c
activity", Stout et al., Chentracts: Og. Chein., 8
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Co. Ltd), as well 30 as F-1394, CS-505, F-12511,
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addictive disorders. Therefore, combination of cannabinoid receptor modulators with
agents used to treat addictive disorders 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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“conbi nation with the conpounds of the present

i nvenExanplenef sutablepatinsxshpiic agsaisdasusei cambmpfion with the

R A R G G
EREGI LMD RE Sacethbﬁa@mmeﬂqgﬁﬁazsﬁes paipeizaeiand
recept or nodul ators. 25 Cannabi noi d r ecept or

triftueipgraging). tbipxandhine échbprpeatiixenss ﬂtl@thgm@s heterecythigse or

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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addi ctive disorders. Therefore, conbination of
cannabi noi d receptor nodulators with agents used to

wo e@anexei cti ve di sorders may reduce the dosePCT/US2004/042878

requi renent or inprove the efficacy of current

addi ctive disorder therapeutics. Exanples of agents

used Combimdipn sfithstcampeumalsis theqrresedtiinwtition wlitls osmesi$onal

are: gel.ective rotoni n. reuptake jnhibitors_ 30

BBy SHOUE S s AR A BB B A FRBSHBETSPTHE chfvat Tor the

RURERR! GchiTHRRARE ARbRefE Q@@%Qﬁbém%b@f&rlﬁarﬂ@éﬁ SAANCAs used

anxi ety or depression; therefore, the conpounés

blers cschizephrienictdivosdeapiptiudaparanocidpdisdrganizel] cathtonic,

conhi nation wth anti-. -65 WO 2005/ 063762 .

F@#ﬁ%ﬁ%@@ﬁ¢Gégﬁﬁéuﬁéﬁ%?@ﬂ?mﬁééﬁ@@qﬂﬁmﬁﬁFﬂﬂ@Hﬂé@%ants.

._af : Sui . o= i ef. 3 in .

ERERRESN R cie W Rl brsBlat) Sk FRERAE diBhadtSha byonori

disvreat nanpedifiéd) Beambplez oflsvizblel andpsycheti@dmgsforz2epdiation with

| orazepam oxazepam . al prazol am chl ordi azepoxi de,

e sAmpaRRs n thereeniapention indpde s anipsyehqsica zegptisged above,
. g | R

LRS! SR RI00 51k SoImp QU L08Ry i, T2

wOoEtocoitagpists dndlSEHIAIdofaadhOfecé iR antagont B0 asia$ agonists

Exampl es of suitable classes of anti-depressants for

G qlanzepims; HEipTarPIGitisReridone, EpRpEORIs of the present

i nveni j ' hrine.r ake. i nhi bi.tor

(vort e b Sesbh AP AEIF b EHRORE1A B RS fance

the effects bf cogitunadtdandiby Hichey SuchGs G&SHRACRIlidebletR¥ BihitiRrs (e.g.,
fl yvoxam ne, paroxetine and sertraline), nonoam ne

igiiRfAsBUSGaHRICEPeeaios- | (agmusts)(e.gi. o trarebiog h icgtinic agonists,

P r o sel eqi line reversi bl
Bl F0 s AL O S PR R
Siefcetany) l¢vetifdetany MRRMPER T ishiga bl ClhRiRleB fbrtidddhtR0$ Alzheimer's
(%iSNRI s). (venl afaxine), corticotropin releasing factor

R aibeaspitbic diserdsgolor yssin cambanatian vetothe cempounds of the

IStS,. an typical 15 anti deptes S
EREPERETIS B BlatBHaF rmerie - hERES AT b ppgoma seoretase
Mhibes Rz b&te becrdihe i8MIBRORASK Charliel BloSIRRY, M d0Blockers, and
ant :(gs chotic drug with a CB-1 receptor antagoni st
EeiQs thecdksrsenhance synptom reduction in the treatnent
of psychosis or mania.. Eurther, .such a ¢ i nation
coul o RniE R0 ip O LI B ssh b od g ghhance
theetedtObf £RAANIsE] frtB&rERMenvéITAraRidPSHEERL ExBHBRL Bf agents
Such a combi nation could 20 al so reduce the effective

usad ipkas Retkinsod vddissase)inchueeievadope sutht drnwjttiont a EMME
-pr.ohabi | i.t.y, of  devel opi.ng the nmotor dysfunction .
BRREL e ateRuRiy Safl FlrnBer ey SN ERERE “RRgH es
tagdHistsaRbIe a PihI RN C B bleGnRPSHTESE, Sikh a¥8fitreRone, other dopamine
conbi nation with the

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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conmpounds of the present invention include the
phenot hi azi ne (chl orpromazi ne, 25 nesori dazi ne,

W0 iosioedezi ne, acet ophenazi ne, fluphenazi ne, PCT/US2004/042878

per phenazi ne and trifluoperazi ne), thioxanthine
(chl or prot hi xene, thiothixene), heterocyclic
pirgraerna 2dqproren®; IGekebpin®, Vioke®), €pilnet-Bnagonists/antagonists, CD40

B85 e RS e i) v
oo = i i s. Gth

o PRl 2 B S o A YA Rl o R MR e Rfron

a8 antagirists TCAMM, tdndrhrcosR R dIN ahlagomse 688!

jnventjon_include | oxapine, sungride and
Wﬂé’ﬁ’é\ﬁ%%é?g‘h 55w bYE radiisrslibiers) weh 69 renolrpsaai-TNF

knat | ds in th i t]
AR SAC A0S FATBERS, b LSRG LBt
@iroNhdeorRapRRBrad lehes@Ray (Ave))] ;§6§ta§1915diﬁ Eﬁ_lthes(ijs inhibitors,

t r eat nent of.sphizggprenic di sorders, as describe
Riilesanides elofazimined Ch1 483, D Aentagomists (eeg. gyriliximab), p38 mitogen-

schi renik ¢ disorders include .paranoi e
FEOBIBRTS R ok BRERS PSR PERBNR ong gions.
i a r,
| S Pp RO RN, Beahll FaRNAC PO AR e, Zeinormo
PEYWEGtH® apesars sech anbosesschetd i Udi BaealeNo. 184,231 B1).
specified. Exanples of suitable antipsychotic drugs
for Riagy 108 suchi qther therapawbispstmivghich mayebegised ingombination
' ' ' Is ' tioned above,

A St ORI B RINECIRL BB IFE S RSPR Y E:
ayeloegiror A gotHE2srecdtBrA A ntioT 4c3,eapiCD4 3R, g8 DL, SndCD3

(gg%ﬁAidopanine nece&ior_anta oni sts or partia
18 £RU-(T, gnti-(p () 28286, monpelpnal antieody OK T3, agents

: . . . ds . b .
AR Aot bR AR PO ol B IR SRR G poE e o
@b4(eatddorafp36 ¢ige)] CDOM )L ARBINCHr6@ine $6RLSicted YEdM ED40 and gp39

cetylcholinesterase inhibitors (e.g., tacrine),
@Pé‘@@% D3 g38ptivhibitorsgmieh a5 Buqlenr granslpgatiamintiipiggrs, of NF-

' ieni c- ' | ' cid.receptar (AMPA .
REPR R RRaE 3 Sread bR BTbR G ic e fERREIE, dyfibtelterative
apeitasehamdibottikaledBES 06 tacrERA0R) (Peseref), BiédpAbhdlate mofetil,

therapies for treatnent of Al zheiner's diSease and

YOS fxpgs snckow deribipriae and eyqlephesphaimide, ianticyiwkinestsheh as
t | i on i.ncl ude, d i |
PRI bl R ot BATPI Sl LG N5RE bk e

PTkhinh{tiorsdisdieded is @Ry follanmg B Kitdo "aﬁ}glicﬁﬁoﬁsb adRlorated
bl ockers, Maxi-K bl ockers, and 20 K bl ockers. The

hewsipbuITiscRRede Kheé)‘“e@tﬁﬁﬁ $re. o VA7, 338y BlediTon. léomf]%; Ser. No.
OBFELONT, FERTOE s, 1 98; S BBl PPERL O Bihlser

No. 09/262,525, filed Mar. 4, 1999. See also the following documents and references

cited therein and incorporated herein by reference: Hollenbaugh, D., et al., "Cleavable
CD40Ig 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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used to treat Parkinson's D sease include: |evadopa
wth or without a COMI inhibitor, antiglutamatergic

waeleagd®ey7ezrant adi ne, riluzol e), al pha-2 adrener pPCT/U04/042878

ant agoni sts such as i dazoxan, opiate antagonists, such
as nal trexone, other dopam ne agonists or transportor

Aotivibt BMBO ¢ (iglanst)s pilA), pbd ‘b313cﬂ'32|&; (Breqrebes 189Dk and

RERIGL SDRY rel ey iR imBloi it ¥Rl aseombipans,

1R R SRR INdCPISRNEACRI ReBdpst (P?5UBEBudith PLAIRI MW B ?gzandJ of

wth suitable anti-inflammtory agents. Exanples o
Meddical, 83 AM)] pp.3814147 KEIHTht ory agents for use in

conbi pation with the canpounds,of th esen
 ovent PbALq YA BRI ADSSTRSHAT BEHE: “HER SBINRL Gheombination with the

rﬁ#(ﬁﬂ?&é’ g?ﬁi%ﬁﬁﬁéemh%ﬁtﬁhsmﬁx}'r b@usedq@(eﬁaxﬁﬂ@/ BlthédMhndunts

tors s , aspirin, indomethacin,
irblmatadha the PhyGicial® DMB%@@&Y@ZPD@/otJ&@@WﬂQ@@mmed by one
pi.r oXi cam Na xen(r), Celebrex(r), Vioxx(r)),
Qﬁ'@ﬂ&l%s ﬁ@ta@ ant agoni sts, CD40 |igand

ant ag %gé §%rﬁ5) s WfdrﬂﬁﬁM} StRe 1@%1’?&11%%@% %feﬁto@aﬂy or

(Cell Integrin ‘antagonists, al pha-4 beta-7
paes@rally, amhag eubcstmpoustyt dr indvespasly,ias ielli as dy siasal application,

Interferon. gapmgma ant agoni st | CAM turm% %ﬁ‘%& h
regeallyror (Stmri)gua%f( Eywioas mapgalian SpeCqsy Suc
AL, B0, LA LA  G" dd phaany o 200 m

elcad preCaly (B0 fe iGra)rpgimea pAsipgientwd i foot divided daﬂy doses
Rapanune) and | efl unom de Aravg% prost(?gﬁ Pth
synt hd&p somppnnisiabile formplg drgpgsyersd ey of the uses

%N{cn%e(? ﬁere%vﬁjsft gﬁ&ﬁé fefing r%xamﬁfe {?]‘!EE%’ N&RBY as fi38e form of

ogen- proteln I nase I n tOI‘S roteln

tt%l&@oﬁpsuk&sﬁ@ﬁﬁu]@:?ﬁﬁ)owddm batlogsally; Kikcdl G, pmhnﬂaral]gr gich as by
and therapies for the treatment of irritable bogﬁl§
SYbriFmaRIS, ENRRVenons| MERMPISUIaERY INEsterngl A eeham 188h

h I
S OBRE LSRR s S B S Sl 8
@ﬁsgéﬁﬁgns) MR indddinnadihinistreasnatthe aasdl nﬂﬁépmes such as by

| ators include the fol]ow ng: cyclospaorins g
ayhelasiopopray; inpicaliisicl ps ip thetospraSi Cro PLOHENENG o xdbtaly such

ant i R

3R] DERRT S RPb e in B S forkdei otipip A doneihe
haekichgtidalle atdpebacishivleshe dileans. ChEOpraseat g@ﬁﬁourﬁlﬂ cim, for
as anti bodies specific for, CD40 and/ or ¢

eparsple, bg mmrstwbtnea fosm surble ﬁ%ﬂ@&l@fi’fa&ﬁe%%“ﬁée“&ﬁ%@l@%e-

SN0, Q0 PP AR s BBL B Gy 36 o
PG REuERD MWMhbﬁpﬁ@ﬁ@he Ig@deﬂt mnmuﬂsj Sy, particularly in
antiproliferative 20 ag)gnt s such as nethotrexate,

rhes@ee of egensicdrrelsasephytie aisg of deyicsp Meshats sHoyRseeNs implants or

osmotic pumps. The present compounds can also be administered 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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cytotoxic drugs such as azathiprine and
cycl ophospham de, anticytokines such as antilL-4 or

WO 2604/06336Ept or fusion proteins and PDE 4 i nhi bP€DIS2004/042878

such as Ariflo, and the PTK inhibitors disclosed in
the following U S, patent applications, incorporated
phosehte. [5iar¢he Magaesiwn ﬁwa@%&ﬁ/@dﬁqtqw@ta}ld/%@ﬂler mxplents binders,

R A i e
édrﬂqﬁﬂnﬂhﬁf fodrbula 1928 alke e SeliveredNBro /RS beARity bl |s@l511ngual

4, 1999. See al so the foll ow ng docunents” and

a:r@fc& baeesd gdmmt@@on hivioddad tablgtsi erpoprpsedtablbtherfedenc-dyied

| l.enb bl
LB R e AR e
tNBieﬂ@ﬁﬁul(aﬁi@é e ﬂr@@ﬁ%mp@@ﬁd{@ﬁvﬂh Bt déso]wﬁgﬁﬂuer&sssuch ich as

1995); Hol | enbaugh, D., Human
mmm@é damgsucmsmﬂer CWIOdeh‘em’st@emelu&@dmnl sylph fc&malatlons

ek e L ERLSARL n S
@’@@6 BT rdaRead Qﬁ?ﬁg&nclﬁ% b bty 1ent%ﬁ ucosal
( Engl and 11 (12), pp. 4313-4321 (Dece nd

adbf:semam a hyd«pxze progiyl qell‘uihse &HB@); ﬂlydxfoxﬁpmpghme’thgﬂ cellulo se

BTG ettty B el TR D s s esvspmen

(8- g ‘Efantré%dh&l NRnts3IS Lokt relBRe shéhls séﬁya@ %a)}aol?mgp@ g.

above ot her therapeutic agents, | oye
(casherioh §84)o douhticints, kb dag fiasarsdsolofing hgentsraad stabilizers may also

d,, f | th t
e o e A B Cid s hoek. Rt er ente. (POR) or
as OUHRmMES c88p&sHd1Re8E: @éa%?oso?f)r flﬂgxﬁh@f %dnﬁﬁsltrhtldrpmclude

the art. "The conpounds of fornula I nvent
sobwtioheinadinamivbichreed contail| for @Kamﬁl@ lpmuzﬁnaﬂc&jhal dnpthauahable

R A o BB e AR DT s g o gher
SYRILHIDHSS m&m&élﬁg;a H@%&%M@%e Qi3 4 ect to such

mal adi es rrans In an ctive anount up to 1
gr ai Exepiplire cahbmlmstfor Z0énterg] adminiseafiseieludb injedigbl&0

re |nen 0 or four divided daily
SEE%ES OF ﬁ?&g %J%C?Iﬁél (riPEPles Juitebls npa-toxic,
u 13 jgﬁ c |
M%%%Fﬁﬂ%ﬁ%%%ﬁ PhRAS, SRR s IR SRR hter,
Rihgerfsaohatiofy, ant iadtbeic sodmmp:ﬁﬂ:dnﬁiﬁ sogrtﬁslﬁud)ﬁﬁh@ fsuidabiel @¥spersing or

sublin uaIIy bucal | y; parenterally, such, as bg
sprading sepftdndiding sythelin Benn-4x dighyeerides, and fatty
abRLIASbERRRleil ATk RBnhdk N uSi on | techni gues (e. g. .
as steri I nj ect’abl ueous or non-aqueous sol utions
or $ixemelusy mmpqsﬂ:nms ﬁd)ﬂ r¢ctal aivhindiragoraioiudt sippakitaies behich

t he nasal nenbranes, such as, by
can contain, for example, 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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20 inhal ation spray; topically, such as in the form of
a, creamor ointnent; or rectally such as in the form

wo@RosSpesi t ori es; in dosage unit formul ati onsSPCT/US2004/042878

cont ai ni ng non-toxic, pharnmaceutically acceptable

vehi cles or diluents. The present conpounds can, for
mxhidplgghe beivatymif thestpecifid compeurfdomnpleyad; tislmeetitaic stability and
j di.,ate rel ease or extended rel ease. | di ate

leBPB e B R Guporel dwetian o6 thoh Peiby SyonrRealibescs
Sd &b Jrahl Suibseet, RRALITAC &4 fifabf SRRRRSfibR RS ©P BRLBAd) drug
the present tonpounds, or, particularly in the casé
afmisrstemd e seebetysd thdpyartihdarwsaditibndevi ces such as

subcu e i mpl ants _.or _Qsnptic pumps.. The present . .
conp ol i uan&gmfiﬂ&awbﬁ? gﬁwaﬁ}%g BFR 4e§9r_1bed herein in
EHEIDf He¥ife Baiﬁﬁén%‘&t b iRdlai2dith hfb%&ﬁ&én?é“arla BESUSES by
suspensit ons I C can contail n, for exanpl e,

wey oDitloytsdtinl df e geaktall prisdpleosf theparhiiorg ahd ke, inedrgionii€not

acid qr .30 sodium al ginate, as a suspendi ng agent,
Wé@ﬁ?{l@érmmdo@ére&s %ergal% pedificptinsiad variations dn any given

f i . i :
USRS K20, A0S YD ARR MORID et
the attavithout Gepaetikanipdra therirgy piritesiiatdpertd tiepresdn0E®ention, and

di cal ci um. =69 WO 2005/.063762 PCT/ US2004/ 042878
dhecpraqdificatios and variagasihorlddecsnsidercd wathar the seanscd the

ggﬂgq at%ﬁg&excipients, bi nders, extenders,

Irsintegrants, diluents and |ubricants such as those
known in the art. The conpounds of fornmula (1) can
al so be delivered through the oral cavity by
subl i ngual and/or buccal adm nistration. Mol ded
tabl ets, conpressed tablets or freeze-dried 5 tablets
are exenplary forns which may be used. Exenplary
conmpositions include those fornulating the present
conmpound(s) with fast dissolving diluents such as
manni tol, |actose, sucrose and/or cyclodextrins. Also
i ncluded in such formul ations may be high nol ecul ar
wei ght exci pi ents such as cellul oses (avicel) or

pol yet hyl ene glycols (PEG. Such fornul ations can
al so include an excipient to aid nmucosal 10 adhesion
such as hydroxy propyl cellulose (HPC), hydroxy propyl
nmet hyl cel lul ose (HPMC), sodi um carboxy met hyl
cellul ose (SCMC), nul ei ¢ anhydri de copol yner (e.g.,
Gantrez), and agents to control rel ease such as
pol yacrylic copolyner (e.g. Carbopol 934).
Lubricants, glidants, flavors, coloring agents and
stabilizers may al so be added for ease of fabrication
and use. 15 Exenplary conpositions for nasal aeroso
or inhalation adm nistration include solutions in
sal i ne which can contain, for exanple, benzyl alcoho
or other suitable preservatives, absorption pronoters
to enhance bioavailability, and/or other
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solubilizing or dispersing agents such as those known
in the art. Exenplary conpositions for parentera

W@dws/06362 at i on i ncl ude injectable 20 sol uti OPCT/U82004/042878

suspensi ons whi ch can contain, for exanple, suitable
non-toxic, parenterally acceptable diluents or
WHAFISICLAIMEDES:nanni t ol , 1, 3- but anedi ol , water,
Ri nger's solution, an isotonic sodiumchloride
solution, or other suitable dispersing or wetting and
suspe dlng §&¥] Jigiuor synt heti c nono- or
dlglygerldggg&ﬁﬁd g??i ag?%s i ncl udi ng ol eic acid,
or Cremaphor. 25 Exenpl ary corrposRsti ons for rectal
adm ni stration include suppositgfies which can
contain, for exanple, a suit non-irritating
exci pi ent, such as cogpa butjter, ynthetic glyceride
esters or pol yethylen whi are solid at
ordi nary tenperatures, ui fy and/ or dissolve in
the rectal cavity to rel e drug. Exenplary
conpositions for topie 'nlnght|on i ncl ude a
topical carrier 30 such as |[Pmasti base (m neral oi
gelled with polyethylene). IRe will be understood that
the specific dose |evel and fregquency of dosage for
any particul ar subject can be varied and will depend
uphmhrag albphicemycenficsllyacesiable srlipangd goBOTERTER

/ US2004/ 042878 including the activity of the
§’€@P¥|c conpound enpl oyed, the netabolic stability
and  Renglcpld Mt tRNrétp éd?@ishﬁ%ﬂﬂ%@n &80 sdiled] ﬁﬁenyl

age, body wei ght, general healt sex and diet of the

siippdctyclaatierl, rydealpidikyl, rketeocfcyaldlnhmemozvalwl@ﬁvl argh arytstkyl,

d
R T A A T R Y A P SO
DR} ENEAEDR HWCUNR*"R@S i, HESOUARRITE ORISR’

terns 0 ecific enbodi ments set ggrth in deta|
sNRFS( Fﬁeﬁﬂésébbo eséﬁ@%@”ﬁ&RJMay of illustration

nvents Sroares Toadfom fecBu G dhiisting of PRGE SPpp AR sl
QH%%% Sgﬁg taﬂgr? (%@Qal‘f@faﬂ@‘i '}fewfodyely@ 'Héteﬁcbdy@lﬁf}d]@ﬂ ez[rbflalarylalkyl

hem cal” formila w | é 80
aatﬁﬁmeyl; heterotryladiey], skylbkyg Beferparyl oxy, FRER T, G«ptz]iﬁou ONR'R’,

BERPRR RO, el ATRREE oSG

B sPhauh (e ORORSH desash MRk n the scope of
V]ﬁk %)m§t Eg{{t f(oﬁ)l ow. -71 %‘)mosi 063762
PCT/ URZ 694l @427 @n thardup SorGistingyBOH] gkyl, 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%, NR3R,
-OCONR®R’, -NCR®, -NCO,R? and -NRgS(O)pR9 when m is a single bond,
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1. The conpound of formula l, R3 N-NRL/O N NR2
~ nNnR4 m R5 5 including all pharmaceutically

wWaewsptHht e salts and stereoi soners, wherei n: PRI/UBR04/042878

sel ected fromthe group consisting of hal ogen, cyano,
al kyl , al kenyl al kynyl, cycloal kyl, cycl oal kyl al kyl,
het er whereinythe Rhetomp ey & malestiley weight of lesaibgn 30Q glomic mass
het eroaryl, heteroarylal kyl, aryl oxy, heteroaryl oxy,
UIRRBRI, - CO2R8, - CONRSR9, 10 - OR8, - NR8COR9,

NRB RY e NRBCRRBAD1e HORENRBRI, - NRBS( O) pRY, _

- NR8S(O) pNR8R9, - NRBS(O) pOR9 and - OS(O) pNR8R9; R2 is
sel ecREahd Rbare itepepdenfly sdextéd frpmd.oflkharplghnl, crslaalsyl,
al kyl, al kenyl , | kynyl, cycl oal kyl , cycloal kyl al kyl ,
h@?@ﬁﬁéﬁcﬁ@?%&%@%ﬁ%‘k 9?‘%%&?? @<§¥§?{03§ij1 kyl |

het er gagyd g9 gt b KUl 5. @y MembRat IREQBEMXMg or a 5
- NR8R8, mc%z%gﬂtsgé%ﬁ%m, 18 ZGRB, - NRBCOR, gefpiing or
HRBEENRSIRE heteR@BEERIRY, - OCONRBRI, - NRBS( O) pR9,

- NRBS( Q) pNR8R9, - NBP‘EE{?OAPOQQ and -OS(O) pNRBR9; R3 is
sel ecidg 2ppglp qrigiou B%consi sting of H, alkyl,

al kenX'iSaﬁlﬁf%Bﬁg?ublgM&ﬂ ’al kyl, cycl oal kyl al kyl ,

het er oCyc erocyclyl al kyl, aryl, arylal kyl,
het er @ty is asthghebaidpaisyd ddubld borl) R4 i s absent when
nis a double bond, R4 is selected fromthe group
consi $MphE 5p dH}lblﬁbeS}qis,nlélaI@@?%j‘? l,’mg]i’ chyl ., cycl oal kyl,
cycl oal-kyl . h rocyclyl, heterocyclylal kyl,
aryl, %éér(%%]gljfe%]{ (,bf]h(g]{%r oaryl and heteroaryl al kyl when
nis asingle bond; R5 is selected fromthe group

consi sting of hal ogen, -ORB, -NR8R9, = 25 -(OCONRSR9,
- NCR82- NCOERgcemepunastaypado fam myhereitsi ngl e bond,

- 72 Q1 2000/ 083762 1RETLHRAN0AGAS 684By1, cycloalkyl, cycloalkylalkyl,
heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, arylgxy,
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, cycloaﬂcylalkyl, 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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wherein the R5 group has a nol ecul ar wei ght of |ess
than 200 atomc mass wunits; R5 is O when mis a

walewbioes7bond; R8 and RO are independently sel ertBUSI0E0M2878

H, al kyl, arylal kyl, cycloal kyl, 5 heterocyclyl,
heterocycloalkyl aryl heteroaryl and
heternwr%/ﬂ‘»laglkivbnd R8 and RO can together forma 4, 5,
6, or 7 nenbered heterocyclyl ring or a5 or 6
menbered heteroaryl ring; mis a single or double

bond; 3 n i $hacShping 20EordRghb €1 whikimhen mis a
Si ngI e bond, n is a double bond; when mis a double

bond, Rhisi ssleatedifrogh thelgsonh ccalﬁkst1n$)0ﬁ @ksdrpﬂcmaégférwdﬁalky lokkyl,

BSOS SEE HS LR R pPES R, ablos,

éltgll (rg%h&%lr yﬁ)ﬁyﬁﬁﬁﬂpal kyl, heterocyclyl,

ete ary] aryI al kyl, heteroary
het er aé:swewctewﬁomtm gyenyy corlisting o%alwlmwloalmgyalnalkylalkyl

- NR8RO9; IS s lected fro ou onsi st

R TEIEh B BRI a1 et RN Oy A 2oy
$ 3 aryl al kyl , heteroaryl,

Eete?%ﬁ f‘#& %¥12F§$gxy, 20 heteroaryloxy, _OR8 and

- NRSR®? iR@ldcsedSaine dteartody aomststing gf Bugdkdoewiellihgndf H,

al kyl, al kenyl, al kynyl, cycloal kyl, cycloal kyl al kyl,
h@?%ﬁﬁ@%klyl heterocyclylalkyl aryI aryl al kyl ,

het er Raﬁsygaec@a%m&r%?ay&@lsm% 0 alﬁylsak@m eﬂksfrfyp

the group consistin al kenyl, al kyny

eyctbaiagikysicl oatiytdliod) ]he}d:ratycjm hdmb@cbdglkylydwyl arylalkyl heteroaryl
het er ocycl%bal kyI aryl, arylal kyl, heteroaryl and

R5 is 0; R8 and RO are independently
selec e ron1H al kyl, arylal kyl, cycl oal kyl,
het er ocycl'yl, heterocycl oal kyl, aryl, heteroaryl and

het er @dayd B kid indGRnRStlgrdleRed dm Hp@kylhmylaﬂlqdmyalodl,kyl,
r 7 menbered heterocyclyl r or 6

h@ﬁﬁ§ﬁ&ﬂlh@?@ﬁﬁ@?§$y#FWEIEH¥W§ﬂémQB@%¥ %ﬁﬁ* and -73

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.

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 -NR®R’.

5. 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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WD 2005/ 063762 PCT/ US2004/ 042878 n is a single bond.
3. The conpound according to Caim?2, wherein: RL is

w@elsose2 from t he group consi sting of al kyl, PCT/US2004/042878

cycl oal kyl, cycl oal kyl al kyl, 5 heterocyclyl,

heterocycl yl al kyl, aryl, arylalkyl het er oar
het er Bgtswleémcgl |fronaﬁ5¢| amouyp, conbistieg @fyallexl yCYCIQ@éS’Land

S 5, BB G e 259 AfERE, B o
E&gl%glg,@( ghyl al kyl, aryl, arylalkyl, heteroar yI
eter yl al kyl, aryloxy, heteroaryl oxy, -OR8 and

-NR8R9 10 R3 is selected fromthe group consi sting of
H, al cl oal k and .. het er ocyc R4 is selected
from he gff U POTED d@l“?‘ﬁﬁmgg Eﬁang\ll ﬁﬁer Fkenyl |

al kyngt i efe\é&h%dm{e grs\y;p&o@@isﬁ %{@ﬂésyll hetBRjaB oe&w@kyl
eterocyﬁy I al ky , a% aryl al heteroaryl  and

hetémagm}ma])lk dnd DR is O RS and RO are
|ndepe9den

selected fromH,. a | al,kyl .,
cycl o8 k&€’ e"%/eﬂ Py congisting 8{%3 b B%F g %/W&?f(?"

o, hehasspa ryI al kyl; R8 and R9 can together
pgtgleorg zf%) R aﬁ!%r 7 menber ed heterocyclyl ring or a5
or 6 REideicettdifeine tiearytp cinsiglin@of I alkylacybbesbisd apdnd:
and n_is a single bond. 4. The conpound according to
beigrasvdyh wherein: R2 is sel ected fromthe group

consi gk E}ﬁ;]ﬁ I 25
aryl, X 5%13‘3{( e%gﬁgqﬁsgﬁgggfgggy Q’L %myellr yl oxy,
bﬁdlaﬂbﬁal}cyk) K@terocﬁﬂﬁl, hetdroeMRABYy!, afyl, afylelkyh ﬂuptamwyl and
according to Claim4, wherein: RL is selected fromthe
bestsrddkyi sting of heterocyclyl, heterocyclylal kyl,
aryl, RAEY al kyl , heteroaryl, heteroarylal kyl, aryl oxy,
het erdaryl'bxy, -OR and -NR8R9. 30 6. The conpound

accor g ngd RO afdl indepehdentlyeelected fronvH, WOy 209HIIG63F6Ralkyl,
PCT/ US2004/ 042878 R4 is selected fromt k%r_oup
befiesacyelyhetsrocyelogliply pryl, bgteressyligpd heteroaryla

R® and R can together form a 4, 5, 6, or 7 membered heterocyclyl ring or a
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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cycl oal kyl al kyl, heterocyclyl, heterocyclylal kyl,
aryl, arylalkyl, heteroaryl and heteroarylalkyl. 5 7.

wab@soeTpound according to Caiml, wherein: RPCT/ES2004/042878

sel ected fromthe group consisting of aryl,
heteroaryl, aryloxy, heteroaryloxy, -OR8 and - NR8RO9;
R i sRAi selctsd fran heimennyteostion el st kg Csoali) pnd
Eet er oquyl , aryloxy, heteroaryloxy, -OR8 and - NRSR9;
BRTE sel ected fromthe group consisting of H

al kyl R3ey@l oal kyl and heterocyclyl; R4 is selected

fromthe group consisting of H_alkyl, cycloalkyl,
cycl oRf WG%B? kiplindependendy yelegted e I alkyle frylalioglydycloalkyl,

ryl, arylal kyl t.er | an [ oar [ kyl; 15
Restrov ! bentlpoal BT 5T B and RO ERRIEL Y o
al kyl r¥apy RakbkylogetbcoRalalay ks, 6, dgtesmBated Heterocyclyl ring or a 5
het er ocycl oal kyl ,; aryl, heteroaryl and

be6 ercodeydddickerdarylR&gand RO can together forma 4, 5,

6, or 7. nme d heterocyclyl ring or a 5 or 6
nenbefrb’&af#g’fb‘g#ggpghmgi ng; 20 mis a double bond;: and
nis g;shggbe yeppd. 8. The conpound according to daim

1, wherein: RL is selected fromthe group consisting
of al kyl, cycl oal kyl, cycl oal kyl al kyl, 25

het erqcycl yl, heteracycl yl al kyl.,. l,, arylal kyl,
hetergaryl%%ﬁéwgP% C&Fﬁ§@f°§#§?€&§@kxﬂ%teroaryloxy,

- OR8 @Adk s NRRIR% o rfthe L&Gls8dg b RSRABEIA BétBrocyclylalkyl,
consistin% o aFLyI, %@%ﬁoalﬁ&l% cyclogfigfalk k? Y ky89
apf, envielkyl, heterdaet cretayatylaliall layyloxy ﬁryte,roaaylyxw-k)ﬁ and -NRR”.
het eroaryl, heteroarylal kyl, aryloxy, heteroaryl oxy,
-OR8 and -NR8R9; 30 R3 is selected fromthe group

consi Sif)i ngﬁ;%pﬁ%%@dccoﬁkr%@?ﬁla@,%&n: cycl oal kyl,

cycl oal kyl erocyclyl, heterocyclylal kyl,

aryl , RAnyseddctad frorheeroap yonsisting ofib¢teroopelyl, hétkspkyclylzlkyl,
WD 2005/ 063762 PCT/ US2004/.042878 R4 is sel ected f 859
e BB BEi 1ot BegeraR LRy - By e TRy -G and TR

11.  The compound according to Claim 10, wherein:

R3 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 -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 H and alkyl;
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heterocyclyl; R5 is O; R8 and R9 are independently
selected fromH, alkyl, arylalkyl, cycloal kyl, 5

whedosneoyzl yl , heterocycl oal kyl, aryl, heter oapgT/uszud4/042878

het eroaryl al kyl ; R8 and RO can together forma 4, 5,
6, or 7 nenbered heterocyclyl ring or a 5 or 6
menbeRew Miet er oaryl ring; mis a double bond; and n

bond, 10.9. The '
'cf’a? bt ?‘?fiepﬁ?de?gyégf’ SRR R RV g shtoalio,
Eﬁ%bfc‘l VNt Qb RES B H G, MbteroBST %@B&éﬂoﬁy&ﬂkyﬁj aryl,
ary het’er oaryl ﬁeter oaryl al kyl , aryl oxy )
het er B.I}d Rk gan togBeromn aMREG of 71153r11@re¢rhﬁéer@®f¢bd Gig or a >

accordin Caim9, wherein: R is selected fromthe
éHﬁ“@S’%éﬁ@feFWﬁyld?nghet erocyclyl, heterocyclylal kyl,

aryl nﬁg)élde{lglglbon@%groaryl heteroaryl al kyl, aryl oxy,
heteroary oxy, -OR8 and _NRSR9. 11. The compound

accor diswgsihgleGbad.m 10, wherein: 20 R3 is selected from
t he group consisting of H, alkyl, cycloal kyl,
cycl oal kyl al kyl, heterocyclyl, heterocyclylal kyl,

aryl , {aryl A t@@qlm hetelegany! al kyl . 12.
The cé%pou%gggé:% %Fﬁdg&?g ai mrf vvhé:rel n. 25 RL is

sel ecRéds feteotadtffven grequpuromsisiing nfalissl, ayojdalkyl, cycloalkylalkyl
Petcrosy Qe bieaa OB AB LrUapYL ORe ey P gL Aoy,
E%Iel S se’%gJ c?edx‘# rom ﬁigeéfggzr %:llo(r)lé?/st i S;So?nlql QIIRERQ
cycl oaf kydelecRd foym magmw adnsisting hEalylo cyaddalityl, cycloa ﬁcylalkyl
CSESSH i ] A W P S os
BB AR | L5 00 2000 oo
i ndep@ddesdcyedsiedmn chicegtofs omshdfing bk alkal, wikehdydlkynyl,
%gc(::llogllacl}lllkcycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, heteroaryl
and heteroarylalkyl;

R*is absent;

R’ is selected from the group consisting of halogen, -OR®, -NR*R’,
-OCONR®R?, -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 ora 5
or 6 membered heteroaryl ring;

m is a single bond; and

nis a double bond.

14.  The compound according to Claim 13, wherein:
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W® 2006/06376renber ed het erocycl yl

heterocycl yl, heterocycl oal kyl, aryl, heteroaryl and
heteroaryl al kyl; R8 and RO can together forma 4, 5,
ring or a 5 5 PCT/6S2004/042878
menbered heteroaryl ring; mis a double bond; and n

is a single bond. 13. The conmpound according to
1 \mBr &si selected frRim the seymeqnsiyting @ﬁhqtﬁecsgﬂséulgﬁterocyclylalkyl

LS I P o SRR L 4 Nt

heteroaryl het eroaryl al kyl, aryl oxy, heteroaryloxy,
-OR8 and NR8R9 R2 is selected fromthe group
consi §.i ngTb¢ ceragund a@wﬂmﬁk;ﬂ laimclfs Mdgrakgyl al kyl |

ES: S: e¥ lc’f?gtl}g g‘%ﬂ% (lilqar{s{(sﬁp%lpﬁé{erbc@%l ﬁlétlér\() cyclylalkyl,
éﬁdﬂ ﬁ&xrom@ﬁ?etés&yié!ﬁ@mryloxﬁ%eﬂeﬁoa@ﬁbﬁﬁLew bAOANRER®.

€ group consisting of H, "al kyl, al kenyl, al kynyl,
cycloalkyl cycl oal kyl al kyl , heterocyclyl

heter ycI al kyl ryl eroaryl and
heter TyI ﬁJIhR %PM%I%C%FG%#%%“ ESVY%S? "™ ected from
the giRo | e, 1, MR85yl
N e R R N T R T
sycr]gellleylbltkylj hetatveydil hethmcmylgﬁwh msﬂmlallwblm@maaﬂ and
wei ght o ess than 200 atomc mass wunits; R8 and RO
aele rqaﬁé%l%@ndent ly selected fromH, alkyl, aryI al kyl ,
cycl oal kyl, 125 heterocyclyl, heterocycloal kyl, aryl,
het er oaryl and heteroarylalkyl R8 and R9 can together
form a74, Eheﬁompouﬁmmgdqwnel@mqm ring or a5

oo B drees oo coming gkt SRR o™
d ai n@%{ﬁ%}? 7%0\11) hdsa hBe2BBPWOER G 3ess than 200 atomic mass

PCT/ U R2 is selected fromthe group
@afigi sti ng of heterocyclyl, heterocyclylal kyl, aryl,
aryl al kyl , heteroaryl, heteroarylalkyl, aryloxy,

het er oaryl oxy, -OR8 and - NR8RO.

18.  The compound according to Claim 1, wherein:

R! is selected from the group consisting of aryl, heteroaryl, aryloxy,
heteroaryloxy, —O‘R8 and -NR®R?;

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;

-78 -



15. The conpound according to Caim 14, wherein: 5 Rl
is selected fromthe group consisting of heterocyclyl,

whedosneoyzl yl al kyl, aryl, arylal kyl, heteroarpeT/US2004/042878

het eroaryl al kyl, aryl oxy, heteroaryl oxy, -OR8 and
-NR8RO. 16. The conmpound according to d ai m 15,
wher eimis aRiglebeusl; I?ed fromthe group consisting of
H, al kyl I 10 cycl oal kyl al kyl ,
het or Bag A fgible ¢ Ry, rocyclylalkyl, aryl, arylalkyl,
het eroaryl and heteroarylal kyl. 17. The compound
according to Claim1l6, wherein: R5 is selected from
t he giBup Efbnsompowgiwﬁdamgsdﬁmedﬁlm 15 wherein
the R5 group has Dl ecul ar wei ght of Iles han 200
glomc mass ' 18, Thg,_conpound ac @ o,
my, V\,NelNeln |ssee ch fravr
si_stli ng /of):abyl het er oar ary
het eroar o%ﬂ/ “OR8 and - NR8RO; R2]|s,sel ected from
the g pCOMSi sting of aryl, heierqa o aryl oxy,
d -OR38 and - NR8 ﬁ ng Qcted from
up i sting of H, cal Ry I kyl , ,
cycloalkylalkyl het er ocycl yl , heterocyclylalkyl

aryl, arylal kyl, Her oaryl and 25 heter i al kyI ;
R5 is sel ecte \om/ sgr @Up_goNnsi st ng‘@@@fa
- NRS & R5 gr oup}fha:f a molecul ar” wei ght of

| ess S 'n'.o- mass UNkLS-_R8 OR9 are
i ndepend sel ected fromH, alkyl, yarylalkyl,
cycl Q oal kyl, aryl,

C ohet erocycl yl,
het ¢ het er oaryl al k 3 ,_r%9 can toget her
farma 4, 5, , or 7 menhePled Heterocyclyl ring or, a 5

or 6 nenbered hetergaryl ring; -78 WO 200 63762
PQT/ US2004/ Odf(el@ié,\,a si ngl e bond; Lo
d@h%t’é bongy-N[9 conpoung=of O gi-Ni 1 ct ed
r

f o\|N\//’\Cl:)F§O “ [ /=0
i I U
~—~ N\
o N~NH o NH ’
O ’N)Qo O ’ N)to
|} -
PR ve v
ci \ ¢ NN ,
ava J
cl NN 3 ¢l NN \
/ N)Qo 4 N>§O
P L
SRe o7
O
cl O~ _cl ,
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WO 205@037€N O NNNNNNL NI I NO\ | | NeQ®EUSN04/H42878
C Ocl I/ ONHZ G N- N C NNC NNHI NONp N
N\ I Ncl I/ O G ONOA O O r CF3CN-N C NN

I

N~OC / NNN"O8H NNNH N\ '

X ! N>§o
B
o N~NH
N= [ =0
\ 7 ©Fs r N
=0 (7
L cl @
cl N CFs |
Cl
Cl

CF3 CF3 | CFy
cl Z N cl = N cl
N N
CI:);E Y
cl E} cl

CFa CF,



111\ cl Ocl O\I

NNNNNNHNNN NO~NON \ NNN
OINNN CF3 CF3 Ck3

o)

Cl

OS5 NCNCN -8
2005/ 063762 PCT/ US2004/ 042878 [-COH N-
wWORNSEFEB62 N\ NFN N O C \ NO (@
CFS N -N A\ N~ N NOC Ol NON «C
cl

e

[\

20.  The compound of Claim 1 selected from:

ﬁ< >—CF3
NN Cl

cl
O | =0
|
Noge
0
cl ~

>

N—N
{
O hIl)to

I

O
Cl

- -82-

O~N



C NNHC / I NNC ONC

OCl N/ I \\\ N NH OY N
WO 2005863960 N N O N N CT/US2004/642878
CF3 CF3 CF3 -81 WO - NH
N4N / | OY N N-N N~ON N
I d 1/ o d 1 [ N
Ic Oi N O

c
NH,

Cl
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OH ONNNNI1INO N C , / O5 20. The conpound of
Claim1l selected fro O N N-N\V/ CF3 A NNV /
-82 WD 2005/ 06376PCT/US2004/042878
Cl N\ C N-NNN N XNNO
NNN\/ CF3 N~ONI 1 NO

m
w0 200506672 N NN C OC O
PCT/ US2004/ 042878 N_N
NN C C O NNCF3 O
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The compound of Claim 1 selected from:

21.
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NNONNcllle /NO le cl le NN CF3 CF3 CF3 ON
NNNHO~NNNO~NN NHN~ONI ~p NI 1 NNONNI N
wWo2005/0683762 e ONCI | e ONC | e Ol \ | \ NCIEBES20CHB2878
CF3 -84 WD 2005/063762 PCT/ US2004/ 042878 O N NN N

N>-- O N N CF3 21. The conpound of Claim1l

5 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:
10  atleast 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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NNNHNNN:::" OO\VN\IN1CF3 CF3 CF3 -85 WO

2005/ 063762 PCT/ US2004/042878 :':: | CNCNOO I | C0CO

WO 2005M6376€F3 CF3 CF3 H ~J?N-N O~ N I N-NH O 5BCTMUS20BH/02878
ONNCIONCIONCIUO‘~I\I\NCF3CF3CF3
O~N/ NN NN)- NC ON CF3 5 22. A

phar n&beut Aémth@cbfep @@ﬂmmmcar@ewp@ldgpcr@@wr aedisseddisense or

d di to.Cl
SRR HmPriasy et Gank Bl Shdief e ot B8 el Fuvessgoutigally
SiRRLiE eRBlhGE cORMBASI AdcOfiinERPkingiNg: 10 at | east
one conpound according to Caim1l; at |east one other

t herapeutic agent and at I east one pharmaceutically

acceptabl e, di| uent or eF s oSS N0 2 05/06SZ 3
PCT/ 00 41}\ eutical com 1n 100 compnsmg a pharmaceutica

composition of Claim 22 and a therapeutic agent selected from anti-obesity agents;
appetite suppressants; anti-diabetic agents; anti-hyperlipidemia agents; hypolipidemic
agents; hypocholesterolemic agents; lipid-modulating agents; cholesterol-lowering
agents; lipid-lowering agents; HDL-raising agent, anti-hypertensive agents; agents
used to treat sleep disorders; agents used to treat substance abuse and addictive
disorders; anti-anxiety agents; anti-depressants; anti-psychotic agents; cognition
enhancing agents; agents used to treat cognitive disorders; agents used to treat
Alzheimer’s disease; agents used to treat Parkinson’s disease; anti-inflammatory
agents; agents used to treat neurodegeneration; agents used to treat arteriosclerosis;
agents used to treat respiratory conditions; agents used to treat bowel disorders;

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; NPY?2 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; 11-3-HSD-1
inhibitors; adiponectin receptor modulators; beta 3 adrenergic agonists, including
AJ9677, 1750355 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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24. A nethod for treating a cannabinoid receptor
nmedi at ed di sease or disorder, conprising:

w@diwsneFbEring to a patient in need of treat mEPCT/ES2004/042878

therapeutically effective anount of a conpound
according to daiml. 5 25. A pharnaceutica
aguniits) andheting BVIr-D3%; mepreapherreeeiet mblévntorwwplsgsmg egents,

ot g A BB P TSR M

g&&a @lﬁ@%h@m@&ﬁfﬂesoloﬁ%d clovte@hint Riiderta saaeahsne,
ypo I pi.derhi ¢

agents; hypochol esterol em'c agents;

Héﬁ@hﬂﬁﬁﬁh@@hﬂ@eﬁm&ﬂmnﬁm&)mlwm%ahdmzmdgl aageenticagents,
i d-1owering agents;

lawi)qdnpg,t'gg}x@@ﬁ@* 1%%‘?\‘?%“0%1&‘32}?' n ?@&g&g\g Axgkine, hyain-derived
AbGS RO oA iR BRTI Bl RO b aRors Al B ARNARAA-1

Bi'sor de ; I -anxi ety agents;
aqtbptotl emagssan iscluding BRpMIbeandSBYeri®s; cognition
enhanci ng agents; agents used to treat cognitive
di sorders; agents used to treat Al zheiner's disease;
agent gguse %%I%ng’xgcee%hcﬁ AbKibiRa8n §f @la?ﬁagewherem the anti-diabetic
anti-infla agents; agents used to treat

RS ARBRRAM BRI ditulif gﬁiﬁétﬁgdgﬂesj insolih semdtizers; anti-hyperglycemic
arteriosclerosis; 15 agent s used tregf respiratary, .
eBoTs; tbnw cugelionylysae slbcosidest dog trepgase nfiibitors;

E’ﬁ COS g :thid 1cflﬂled1 negﬂfAﬁ% stszﬁlcl mg fibric acid

I hatl on o eréin

%ﬁ%uveé h%ﬁ@s%tagoﬁ&@ of ag@;ystép PPARTHSY R PA RS, I1®¥B-HSD -1
si mul t aneously w th, | ow ngbt he 20

auhibindrs;tdipdritiopl pﬁpuﬁm Iy hahlha@@u‘s 3P idobigsi glyensenf

f. ' .
e S T WS T T e
{nﬂéolc%'otnis@s L&& gfbttéiﬁ t}(rmhﬁﬁﬁﬁhﬁtﬁ3 inhibitors.

ani n-concéntrating - hornone receptor (MCHR)
ant agoni sts; grow h hornDne secretagogue receptor 25

(oot 3R Shsen B D B 7 LRl BO LR B e
s BEbGL B{tﬂlgb&%gg&ﬁlc htVs%fécfé@ Bt 8% bid¥RAYIde8 m&F¢in,

%tagonlsts PY4 nodul ators; corticotropin
rpbbefarhingmitotmin Higmidstlssr salks therenf.ne receptor-3 (113)
nodul at ors; aP2 inhibitors; PPAR ganma nodul at ors;
PPAR del ta nodul ators; acetyl - CoA car boxyl ase ( ACC)

i nhi bijhors; s éﬂaar?xamc% 1 cothtifioRIF @l Sim BHvRERRChE Bther

receptor mod ors; beta 3 adrenergic agonists,
itherbpeaitio ggerAIOSFignanidsA8HEe amﬂpdiﬁfﬂ&ﬂf@iallm i voll reradmoirdstered in

F&e‘%gglét rgﬁ%gp%%ﬁ g%géltagflr mll?}eﬂ ﬁ%e Orfgq%?bo&ﬁ g%i#ba@@gbm 10:1

serotonin receptor -87 WO 2005/ 063762
PCT/ US2004/ 042878 agoni sts, including BVT-933;
nmonoargine rephiraleecitichl dointhinaionrof C34ien28 whersgethe sylfonyl 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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i ncluding fenfluram ne, dexfenfluram ne, fluvoxam ne,
fluoxetine, paroxetine, sertraline, chlorphenterm ne,

w@b@soek2 clortermne, picilorex, sibutram nePCT/US2004/042878

dexanphet am ne, phentermnm ne, phenyl propanol am ne and
mazi ndol ; anorectic agents, 5 includin% t opi ramat e;
ciliaBy. nemmmﬂnc sowbmatipmef Glimg A&lmm@e combmatlon of

s o Sl g ol ool S8 R el 189 e Beparate
ﬂaﬁ é%lﬁls i ncl udr ng SR- 141716 and SLV-319. 28 A
a

rm eut|cal conbi nation of Claim25 wherein the
ant|-d| abetlc 10 agent |s seI ect ed fromlnsul in

secretagog _insuli i ze er ceni
agent $9- bi At 1%33 W“ 18‘?82@”&%} %ggge HES U fise
LR 5 QhPectdd S0 BcdrBOCGhASSalifili bi tors; PPAR'y

agoni sts 1 ncluding thiazoli d| nedi ones; PPAR a

agoni sts, including fabric acid derrvatrves PPAR 8
antagonlsts or agoni.sts; PAR aI gfum

t
11 (93D B Dhemmeeiop SO0t h B LR (e pombination of
Lc%*us %%@ gg g%ﬁll dgfat he glh%s?d S8 MRS s Q(ﬁmmstered in the same or

|t|n|des I nsulin;
gh&mﬁgoﬂﬂﬂb#@eﬁﬂﬂmlde 1; glucagon like peptide 1
agoni sts; and protein tyrosine phosphat ase- 1B
inhibitors. 29. A pharnaceutical conbination of C aim

28 wh %é glr SIA rl?an%%éutlgél%%ﬁltb ratioft %?ﬁlaﬂn%t&%h&%&ﬁ Ithe: P%Pélé Y

anti hy REm ¢ agent se ecte om t he bl guan

RS A6 15k PhiazohidiRIRAE Oflufiti-diwdefiongann HCl and ot her
salts thereof. 30. A pharnmaceutical conbination of

d ain129 mherein t he other therapeutic agent is a

gid ?nu ‘;’]‘Ig g tor 2% dl?%%%e%mﬁ 1090 g‘i'% %1 i'gb\!vhergﬁ the insulin

Wb dhiARr {i8lecRAGR N fd%igh@tz@ﬁé p@o@ﬁézoi;e tMCEbSﬁﬂ; Gmazsm,s
31. A pharnmaceutical conbination of Caim 28 wh

halisurofybiiaraus isoiteosel Uck-6aL fir S160y B P A, NN-2344, and

%’Ibﬁfd' clasm de, glinepiride, glipizide, gliclazide,
C @ropam de, other known sul fonyl ureas or other

anti hypergl ycem c agents which act on the
ATP- dependent channel of the beta-cells. 30 -838 WO
2005/ G376 A p’mmmmal/ommlon@i Clwrp?fﬁawhqe@uw BBARa/y dual

SR AL Blectardion M7 Bvig SR g G and pal e "

adm nistered in the sane or separate oral dosage
forms. 5 33. A pharmaceutical conbination of C aim 28
wher ei38. t heA gharoaséutimslecombination 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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inhibitor is selected fromacarbose and mglitol. 34.
A pharmaceutical conbination of C aim33 wherein the
wa@ ooobiosErs: on of the conmpound of Claim 1l and tPET/US2004/042878
gl ucosidase inhibitor is adm nistered in the sane or
10 separate oral dosage forns. 35. A pharnmaceuti

I
mopdvierosmhonist acel darivafgesnR Srd FubsHRECAIVARIS, aaam? ?monf@ne

thi.azol i di.nedi gne al anti-diabet] 361 A
G PR PR enasplaia SR
BRI 0P 1ova8AG hld@ZREvihslis Queliae ahd pyridins dgivatiaes) ard
pi ogl i tazone, MCC- 555, -262570, englitazone,
slasphintcazsimmposadd. i t azone; JTT-501, L- 895645,

R-119702, NN-2344, and YM 440. 20 37. A

pharmaceuti cal conbination of C aim 28 wherein the

PPARa4y dUgls,haaRQeRhiRds cRhBing@d Lot Cdinh RORherein the hypolipidemic
MK- 767/ KRP- 297, tesaglitazar and nuraglitazar. 38. A

ahat Facquilboadynthetdse irdibitn sdectal &om @photnboae-sulfonates;
hypolipidemc agent is an HMG CoA reductase inhihitor
§@pr@a@1é&phqsehmﬁle‘@a@wtﬂiﬁﬁpheaﬁﬁ% S%B%“Oé PF&P@?%’@”F%QM&YI

. i.0. vast.atin: ' i ds rel ated
R S e e e
plesEphpBosphbaited ahd cyprleprasdnet. n; simvastatin and
conpounds related to sinvastatin; fluvastatin;
cerivastatin; atorvastatin; pitavastatin;

ni svaghati g Ha%rﬂ%p%?ﬁ@'ﬁ L Ombin3a4Y 88ERkh D5 Wiepds idd Ryolipidemic
conpounds rdl ate 0 rosuvastatin and visastatin;

By 7l Bl daihafivemlatanbbadtmribrater goveitiroal clofibrate;

i ndene anal ogs of 30 neval onol act one derivatives; 1
beqafibastitssup bbre s lRPAPENC g Pcok R FyBPPUReE selgRa Lo migfucol
derivatives thereof; SC 45355; 3-substituted

pentanedi oi ¢ acid derivative; dichloroacetate; )
i m dazop| e w»%ﬂamsceaﬁcmmbmﬁbmf Ohém 25 wherein the hypolipidemic
3-car box_g- 2-hydroxy -89 WD 2005

, 063762 . .

PG isSpoilracdd SEestiapt ﬁé@&ﬁ?&-%@%ﬂ&ﬁﬂ@nﬁ%ﬁ;&oleﬁmoh DEAE-
et Lveas: om i . _ o

e

RBMAb IR AR REves Oigtanlnil tanapiiotipitatie sstighetsanylphad-ogs
of lovastatin and nevinolin; quinoline and _%r.i di 08 <2 035
gberiylceplines gmirgyclogeraapnifib b4 aeriane Serbeiives melinagiden58-035;

a It C ThiNakd ' L ;8 h@acin:
Rl PROpUEoat SRR O AL, MO B,
iBRiRbL; Crifsal Benedid, pamiacpiiogikhaid-aspitihopaly@sallylmethylamine)
i soprenoi d (phosphinyl -net hyl ) phosphonat es; t.gr'penoi d d
pyrivplvesphiateasary mgmqg@y,[(dmﬂylmmethylanmomum chloride; 10nenes; an

other known serum cholesterol lowering agents.

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)methylureas; 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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di phosphat e anal og A and presqual ene pyrophosphate
anal ogs; 10 phosphi nyl phosphonat es; and cycl opr opanes.

wdoshehar maceuti cal conbi nati on of C ai m 25 MIEUS1004/042878

the hypolipidemc agent is a fibric acid derivative

. selected fromfenofibrate; genfibrozil; clofibrate;

bezafi brate; ciprofibrate; clinofibrate; probucol; and

conmpounds rel ated to probucol ‘ . . .
phar nég‘{;eut{\é%ma&ﬁ%t?%gf?% nm%tjfdnd)f;(?l %%%ZL%S & grein the hypolipidemic
A@épﬂh Rh IRl aB@RRod iBhidith neludiigtze@gibest r ant

se

ected from chol estyram ne; col esti pol; DEAE-
Sephadex; Sechol ex; Policexide; chol estagel;

l'i postabil;, E-5050; .N;substit ut et |.am ey

der i vati veé;PEFH%%F%“‘ra? C?%ﬁwﬁ%%&g‘?%‘% g?‘?‘ﬁ%% fe tipid

il gme 1sRN9S12R R RAh ML ChldBhikawt fexed BaaxTIR-529,414;
11\%&%1 ; é\%g}/gne deri \r/}gt [ ves;mrrel i nam de; 58-035;
QL-727750925; CETR83ar8d T-disubst i t ut ed urea

derivatives; nicotinic acid; niacin; acipinox;

acifran; neonycin; p-aminosalicylic acid; aspirin;

pol y(gh al | Xl FBihydeaftN8dmbEaLibY 8t CMES 25 WIRESH TRMypolipidemic
am ne pol y(di al I'yl di met hyl anmmoni um chl ori de; ionenes;

agedlt iseiblikal Kadbite sit cotranbpiress iwvlifor] ower i ng agents. 25
42. A pharmaceutical conbination of Caim 25 wherein

the hypolipidemc agent is an acyl CoA: chol esterol
0-acyhstra }%ﬂ& HENBinb RIS e beCaad 26 abrsib st iybuligidemic
N- phe%’@il - I\rlg‘slf -p gﬁ%gycl ogelnt yl) net hyl ] ur eas; P
1&nPB2in ATH 3Brbie IgGEeSAlibIter. 12511; HL-004; K-10085; and

YI C-C8-434. 30 43. A pharnmaceutical conbi nation of

C aim 25 wherein the hypolipidemc agent is an

upr egyk at ot {60 2B BEnaA6h b¥ Cla¥m 2BGH KA hMBid00.

-90 V\% '200@7%%‘1&%% %@20%‘4/ O42878m 44. A )
plyanlmEee ubétsdre selottbd Abonplofiodiragen @Bpshad e¢lectedigom isolated
hypol i pidem ¢ agent is a chol esterol .absor

tion Dy
EEIPISNENLCTIN SAYRPIFEP RORSERTFRIG SOV BOuls SORAYS, g“é‘&sg‘ﬂﬁ daigzein,
cpubinati.on, o | ' jtRdrd1; Sl tahg
§§'gﬁ?m;%§§ SN g{r%ﬁ?’tﬁrﬁg ol %Pg(t)%ediug&%}fhi bi t or ,
sRblesiéretasogmonRnii8Rord i HDISGhrégdatoS@letest fra@i in LKR aganist, a
JTT-705. 46. A pharnaceutical conbination of daim 25
RRReagomst andsel R geowist an bDhgatpolism Bomqierap S‘P\‘g]“m"ﬁmmn

/e)kgci:ﬂa%gea f:ni,tucl)i‘&)?;t e{n%f?grécteg{or ih{HHcglj; LQfidal glycoside; an anti-oxidant

selected from beta-carotene, ascorbic acid, a-tocopherol, retinol, Vitamin C

nd

antihomocysteine agent, folic acid, a folate, Vitamin B6, Vitamin B12 and Vitamin E;
isoniazid; a cholesterol absorption fnhibitor; 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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47. A pharnmaceutical conbination of C aim25 wherein
the hypolipidemc agent is an ATP citrate |yase

w0 ndosiosizezr . 15 48. A pharmaceuti cal conbi nat i oPCD1S2004/042878

Claim 25 wherein the |ipid- nodul ati ng agents are
sel ected froma phytoestrogen conpound sel ected from
i solated soy bean protein, soy protein concentrate,

o eatbi . SrBRRRaY rebinagh BLoARhHS Sitrein Hkhl 1 ©
Bﬂ%%ﬁé&@%ents@s R8lRed RGh AR e@i?&ie@@& BlockergtIs-efpRich@mhel blockers

bitor; an HDL upregul ator selected froman LXR
sdenédfromalilibzepRAR@amgonifetipiandudadipir 2ad arybefradil T-type

LDL, cat abol.i onpt e dlun} rot.on nge

FAIR §gpel ipokbie SEtep o e Torgrah A fnlodipine

EM& ORI, BRrdHil kel ott P abh chRRbRCHLAL, hiyd@8ehlorothiazide,
ta-car ot éne, ascorbic acid, a- tocopher ol, retinol,

Vuhathiavide, h@bﬂmmmgdeebmqumblamdm InethElphiIOrCéhlaZﬂe

rebiae e R b0 FURNEA ST FORT R B4 Brrafn
g@%&ﬁﬁ}ﬁX wb@ﬁxﬁ%de{ﬁgl}lgﬁlﬁﬁhe Ringetadidd) @8 @lene, amiloride and

ase in a PPAR S agoni st for treating

ap&sdnonawtem @hinankibeoe! A()Eeghﬂbabrsrsgleeﬂeérf@m c4yitopdilragfenopril,

protein-1 selected fro h ol.i eramd

FestnaRad, onaBFTi GO G EEoR - $91 S Hehre e e semigril and
af\i@eQlrfintahe valsart

B e B e e

IBIvieSdpacdt amtagbhimsasieatd frompditr sednemidratrsértan a&tabETfAH

pl1 tavastatin rosuvast a niacli n an chol est age
e 5 ST BB PR bR OB e Ipioofs ad dual NEP-

i G DAt f g@ile\’éhﬁ{demﬁ tkde
aﬁ yplfeg):}r éée%!& \?e ag gnt ks)gtﬁéaq e ec‘tﬂ%g from bet aa
adrenergi c bl ockers; L- type channel bl ockers sel ected

fromdiltiazem verap ni f edi awiod
e

nybef Padi | A phapgesuicel sombinaien sl st gd 1
tr oy di | q
ALl 81T LRI AP IRLOR, ko R o

hyfEesibls OvOt B agotlsts; GABmeéptarzmd@iators NMDA receptor-
hydr of | unet hi azi de, bendr of | ynet hi ?]é d
meadwaterns) kistemieay (Iva@receptp}" edBlatns paa.rf}naélgomsts and orexin

pol vt hi_ az benzt hi azi de, ethacrynic acid
?%%ﬁ?ﬁ%?ﬂg&nschlorthal|done furoseni de, nusolim ne,
bunet ani de, triantrenene, amloride and 10
spi ronol actone; renin inhibitors; ACE i nhj

bito
sel ect5@d f rd phegg@@%pah conma@ﬁgﬁf Q aim 33, 11 t{xq: agent used to
A3 b THERPIpocyEHBEAR s kel ??%%%ﬁ" tve sggotgnin
negRMcahhidibRgRBhalces Bhlﬁeﬁcﬁﬁ}uhéﬁmdm&amtchbupropmn.

i rbesartan and val sartan; ET receptor antagonists
sel ected from sitaxsentan and atrsentan; Dual ET/AlI

53. A pharmaceutical combination of Claim 25 wherein the anti-anxiety

agent is selected from benzodiazepines selected from diazepam, lorazepam,
oxazepam, alprazolam, chiordiazepoxide, clonazepam, chlorazepate, halazepam and
prazepam; SHT1A receptor agonists selected from buspirone, flesinoxan, gepirone

and ipsapirone; and corticotropin releasing factor antagonists.
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ant agoni sts; neutral endopepti dase inhibitors;
vasopepsi dase i nhibitors and dual NEP- 15 ACE

WO piusio63761 s sel ected from omapatril at and genopet/Usioa4/042878

and nitrates. 51. A pharmaceutical conbination of

Cl aim 25 wherein the agent used to treat slee
di sor 8érs Aspheshacsutical fcombingiemebhiam 28 avhsgrin the anti-depressant

nmel atonjn r tor . ant agoni B

PEL Bl Rt Ar PR R rube b bfre e AR A erP i
Bl3haH, ARir 4idRlc8CRRAYe g@&umatrméﬁakeqm@mmem@a ifhs
and orexin receptor nodul ators A pharnmaceuti cal

ootstimat flowxemning, aamx@tmmé sefaling encngemina exédpse gnhibitors

treat substance d. addi ctive disor
st Bert s e yBoCiR R o SethE B Rt reversibte
HiR:L OF ﬁoné@ﬁﬂﬂ@ gﬁﬂﬁse BHRARR AR HbRRdd s€@tdniandand

upr opi on. . A pharmaceuti ¢al combi nation of O aim
Abrephe pledine mmammmm ipthpding genﬂtafav(mes e¢r@e¢te®nﬁ radeasing
benzodi azepi nes sel cted from dj a 0
R o R B B R
GhY &E}?@S@ﬁﬁg Slecid i?@rﬁﬁb giogﬂﬂl @A, %@&%an@ Hadlone and
receptor agonists sele d from buspi rone, flesinoxan,
gHpkaxee and i psapirone; and corticotropin rel easing
factor antagonists. -92 WO 2005/ 063762
PCT/'US2004/ 042878 54. A pharnaceutical conbination of
G ai ms25 whe éﬁr&a&%cﬁ%&nb@&ﬁBﬁ%@@[Elm%eﬁﬁerélﬁ tﬁ@iuﬁilf)@@hotw
from norep| nephrine reuptake 1nhibitors selected from
ta@érit I1meyeca1doﬁorﬁ @hanﬂhmzma aeleded from;chlqrpmmasmle,emmoy@azme
seraotoni n reupt ake i itors sel ected

fipigestazing acetophepRA Gy fﬁé%»&@ﬁh’?@a%ﬂ%a%‘&f‘@s?ﬁ’rﬁ%m
TRRQAMNE s&é(gg@ﬁﬁm Jﬁﬁ%r?f&lﬁ%&e%nﬁ%@ﬁﬁﬁ%ef KedPbeyclic
i'Socar Doxaz franyl cyprom ne an

sEbcpgidebine seleereé fishbtlezapineh blahtepine anfl ammmazmﬂm dutyrophenone,
oxi dase i ncl udin nDcIob m de; ser%ﬁﬁnln and

nml@tbpg] é@lﬁp@rhﬁ@l{ g@mﬂa@ PiReHlRG g Blaqxq;bde indolone and
[ e r
e s e
Qfo‘ﬁ&hﬁﬁ'rece@fﬁr Iadﬁ@blﬁstﬁ amtiscatigiceedeptbr hg @it A tm:;:ptor
l'ithium nefazodone, trazodone and 10, vil.oxazi he.

Anmanmﬁc@ﬂrzz@&op@@%.rwr% AnlgeoTasts M Dastiokrgpar seRgied from
ant i C om phenot hi azi ne
3D Rl Sl P LB T P

t hi ori dazi ne, acetophenazi ne, fl uphenazi ne,

per phenazi ne and trifl uoperazj ne; 5 thloEanth

sel ectd®d f risphamasepicat eptipRtionnd G( HiothivRerg. the Cogm“on'
ein%er % a%%'nf: is 3916?[8&] FRRERe ch%gh%@rﬁ‘s@ ihLiBdE! i92RRINGRacrine;

aripiprazo henone
muscarinic receptor-1 agonists, including mﬂamehne mcotlmc 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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phasurageptic Hatorcinoinlingtglishdaivethaimotraphinsastai n t he

agent used to 30 treat Al zheiner's disease and the
agent used to treat cognitive disorders are selected

f T om dgnepezilambatiibd SombBUass baCakAYs Wik tgam
secretase inhibitors; beta secretase inhibitors; SK
eitemmahtob) aelkieis seledvkirol frédnidone sdexamedthd@Mescyislovskeangse

e, ST LR ST PP R Py v

' ; | x8n, H3@RSEa actes4-1
FREMGHESE thidrEE HrokRh, HER0En, CAAROC OV BTN Te
Apbhigh whd ARhENgts; QDA0dipand hnppedstsy MR RIFamtibitirs schniing

riluzol e; alpha-2 adrenerg 5 antagoni sts i ncl udi .
e B 215 SRR BRGNS SIPGaTh o THEE AR ecel adbesion
e e T e
fsaletted Srohn@iudingly, QiR 1 384, UNFialgith inkibitotsringhdiog temidapy anti-TNTF

.59. A pharnaceuti cal conbinatjion of C aim25 whe

erBbedies orsolubler INheeepiols nglafing ctangicrrl trémﬁgﬁeie%!‘eﬁ from

predni s : | - i Pi. de:
R R AL RBERAS: pEPRCHISABRS LB 0o
NRALBimSne; TN 1408, CDi atnpsdifte dichdingpylixdfiah; p38imivegensativated
Naproxen, Celebrex and Vi oxx; CTLA4- I nists and

arotaimdanase snhilgiore Drotgiaryrosine kinsas g%ﬁéb:ﬁgorf ' mlﬁf%}t%ﬁst Bdpgents

inc) udin ivod ' IS 4Rt Maxi-K
P00 DB oL B 1O AGRSEE - gocners
inhibitors; interferon gamma antagoni sts; | CAM 1,

tunor necrosis factor antagonjists _selected from

i nf I i X60mab, A oRrgeeeutivalom hon oh A Por s WRHER dRe prher

teni dap, anti.- TNE t1 ' -Of. A NE e CEREQ St
rbaR gR R st SRRt 3Pt AP PRE S
Sinfict DABIEB A -G panureD3 ¢OKamdrhste Chel asti-@ 8naithCDS6;
synthesi s 1 nhibitors; budesaonide; . .

monoclonal antibody OKT3; agents blocking the interaction between CD40 and gp39;

antibodies specific for CD40 and/or gp39; CD154; fusion proteins constructed from
CD40 and gp39; CD40lg; 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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PCT/ U$3004/104 2878od axcotdingitor@aiepé brwifersi the diseases ersdisorders

PDE 4 inhibitaors including Ariflo and PTK, inhibitors.

61e myigbolipdingdectatngidigr s BdgPRBIe ({;ﬁé‘i‘e&?ﬁ“‘flﬂémg treatment

i K iabetes

SRR oBps FiDOpE A Rl ERAGHSLE] RN e,

aeefostlaagsis, hyfirednsiot lpolydysticovary fiseadt seabegasounlar disease,

di sorders _are hulinia, obesity or, an i sease

ostegpthrts, ﬁwﬁgogﬂaﬁ} d&wg%?e Mﬂ?&ﬂ%ﬁ%%@%ﬁ?‘.ﬂa&%@ 63.

0l J . . S
3BeFENGEo RGNS, EhiGieR oy Shol MRS, B SEsMistaeS:
diypefigriemiaoshdajyme] bulinvie ndivese abdrcompiutsiveumiiting disorders.
treatnment of the conditions associated with those
di sorders, such as obesity, diabetes,
arterigscl elrh%%&ho@ X(f%%f&irgé‘t%' A%m B wWiftsth 'ﬂ%]&*éé‘e{s& or disorders
di sease, cardiovascular sease, osteoarthritis,
des PBdsRy age Ragendiis or dridnmbitplaratessincludingrswekdating and bulemia,
resi stance, 15 hyperchol esterol em a,

Iphesyesticgvoretiseatricrniharyaesont Axdsr-Jlli Syndrpme, Frohlich’s
' car der y i i . e g

SRR v DABCIL DR Gy fapdtinguiny, Rihi 5 pscesa

afEQ i dicl Shb thadctendhd tgirahicheéndtabohs estivity or reduced

di sorders _are obesity due to genetic or environnental

CAEEFSXPENNIRi ng overeating and bulemia, 20

pol ycycstic ovary di sease, crani opharyngeona
Prader-WIIli Syndrone, Frohlich's Syndrone, Type |

di abetgss, Orewh&hbeaetdRdng &f Claing 6Cywheteinnes diseBgndr diverders

and ot her pathol ogical states characterized gy

ragel peyshiatrict ngﬂﬁé seleeted froy pstacg abusp, addictive disorders,

depression, anxiety, mania and schizophrenia.

66. A method 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, Parkinson’s Disease, cerebral apoplexy and craniocerebral trauma,;
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defined in aim A nmethod for the treatnent
ebnrdtsaanib pslel@atyetysfimotivrcatdaokilaon depend@myn cetdiah

sstimon. TS St PO B g s BERRRTY O
]cgng'%gt%tié k%?rt éfa%ﬁ{r L EhspIARGE teétﬁﬁp}‘hé?ﬁnaﬁd%ﬁﬁlﬁi@sshhﬂ F&eﬁ[drosw

ur e; ant rejection; rheumatoid art hri
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| upus; graft_vs. host .disease; T-cel

hmﬁ@é%m ispasy: BOBAUS @S IR, Hoshifigto' @?Wh‘ﬁtls Guillain-Barre
Lot ! HniBardng iscARR! SRperfusion

S%Ihdgome c%%?} ra%%ﬁ l(te?érrrg{aﬁns’ }a%l‘?{er gll cr hllsnl tis; anp ;
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compound as defined in Caim24. 69. A nmethod for the

treatment of substance abuse or dependence di sorders

i n whigoh subgiktioddsr thé trazilﬂﬁﬁt aff sutigiperdbneridapeudince disorders

al cohol , anphet am nes, eta ne e, subst ances,
damhighrebstenpen ababyise ero‘%«?@ie NCH I @!lﬁs’g\%‘né‘mpﬁl‘?‘fﬁﬁ}%?ﬁ s,

25 N t;:'?‘g‘{ 'egﬁﬁe &1% t%)c%§ ca%ﬁ@cé’a%hhﬂh NSeaine, hallucmogens inhalants,

e conpounts, sedat ve-"hypnotics,
mcotme opioids, phencyclidine, phencychdme—hke compounds, sedative- hypnotics,

efined in

benzodiazepines, other known or unknown substances, ot combinations of the
substances of abuse, which comprises administering to a mammalian species in need

of treatment a therapeutically effective amount of a compound as defined in Claim 24.

70.  The method according to Claim 69 wherein the substance abuse or

dependence may occur without physiological dependence.
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dermatitis; systemic schlerosis; and morphea, which comprises administering to a
mammalian species in need of treatment a therapeutically effective amount of a

compound as defined in Claim 24.

73. A method for the treatment of inflammatory diseases, including

arthritis, inflammatory bowel disease and autoimmune glomerulonephritis, which
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