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PYRI DAZI NE DERI VATI VES AND THEI R USE AS THERAPEUTI C
ACGENTS FI ELD OF THE | NVENTI ON The present invention

wo edoanessyeneral ly to the field of inhibitors BET/US2004/024541

st ear oyl - CoA desaturase, such as pyridazi ne
derivatives, and uses for such conmpounds in treating
and/ or preventing various human di seases, i ncluding

thos%vﬁ‘ﬁﬁ’)x?i BRI NS PAEREBIEUS SPERAPRUTIC AGENTS

to eIevated [ipid Ievels cardi ovascul ar di sease,

TH IONet abol i ¢ syndrone and the like.
BACKGRQJND OF THE I NVENTI ON . Acyl desaturase enzynes

cat al ykee priesertanventionrelaes denasblly todneiielt of inhibitgrsad istgaroyl-CoA
d@ééaﬁggsef S0LH §%%§Iﬁfazﬂb%ﬁ/&éﬁv§,€ Y ?j%eg Ford@ich %rﬂf)o%%dts in treating

synt sisint esl ze at
t dmdéer ﬁra\twnaw@b@maﬂr@w@e@fmdwm@thong nsteidted by sigatoyl-CoA

Z@e%%h&é%é{ﬁtﬁ)&?&gg?%,gIr%f?%ng%gﬁIgéatpgggbf&?gﬁégIrglag(aqgﬁlevated
Sirichlewsis - @odlovrssulendissass, (B80BISE, obesitpduetebalicdyoiioge and the

SIII(Qd in the C9-Cl0 position of saturated fatty aci ds.
€ preferred substrates are pal mtoyl-CoA (16:0) and

ted t
Sk R CHREigh are converted 1o

respeck i Bl e oh SR L SORGTBALNEALETHI B in faty acids

aci'ds are substrate orpor
plestypth fbimpeither dietary bgurees ereds, naviegyothebiedn theyiver stlanmals

'QSXQWIIIE%Q%% a?&%gg@%sijaﬁ%véﬂegﬁﬂ%§gg %&F&ﬂﬁchg @I?@%Bfgg&ﬁc:ty that

e been
Sebayzeathd afddition SO uidsnleandsaat hebeadta-9, sleltabeand delia-Frposiions.

gﬁ%-ﬁgé %Eszﬂﬂ%(ég \I\MC\II%rI lﬁtrc%cIﬂj%e ggj%uﬁlebdo%ﬁnﬁ IIIe (2%5 Cr18Ip%smon of

een mce since t
1®Ttm‘ated(famf addst Tha?pre‘éarredlsupstEIts@aneerahﬁrtq)Wﬁ:@é (16984)J stearoyl-

+A (@SO)I’%ICII %rel c&‘r%/eggg tc@@%gﬁﬁ&g?yl Fi":IoA I; %?Ig gaiegsff‘?:oA (18:1),

breepedivelgcihy resmlng cadredurisatunated IIB’(U'I amme pubﬁawfs’r A

5k 8 aBGRHS Pfosp ST, AR BRGLS, SHALASLEEF Eolen

publ i shedmpait dntlaramallazrcSCcheneV\@a@a‘Lb@ér%dned Heor example, two

985 B34 Bl AL o oIS SRRIBARI AL Sl g oo
hacslaiedcfl@m inpube BCD UenBi ariced), Vihitk the basis bidcheinEal ®le of SCD has
I I I .
RO RS0 0 8 Bh 1 BT R REOE o Sinc
pUBB4)s Held 4 pa. €6t 1 12ppé RotenorRJ, WDIG(1988) ¥ol. 28, No. 4, pp. 285-290),

PR I)IﬂcI)r/ %tc%IItI)II 5LSH (IIre%IIy In?;In‘&‘étSQ hdilah B%egget [I)rI)géééIes
A single SCD gene, SCD1, has been characterized in humans. SCD1 is
described in Brownlie et al, PCT published patent application, WO 01/62954, the

disclosure of which is hereby incorporated by reference in its entirety. A second

human SCD isoform has recently been identified, and because it bears little sequence
homology to alternate mouse or rat isoforms it has been named human SCD5 or
'hSCD5 (PCT published patent application, WO 02/26944, incorporated herein by
reference in its entirety). _
To date, no small-molecule, drug-like compounds are known that specifically

inhibit or modulate SCD activity. Certain long-chain hydrocarbons have been used
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To date, no small-nol ecul e, drug-Ilike conpounds are
known that specifically inhibit or nodul ate SCD

w@ewswiteys Certain | ong-chai n hydrocarbons havRCTE82004/024541

usedhi storically to study SCD activity. Known exanpl es
include thia-fatty acids, cyclopropenoid fatty acids,
and certain conjugated linoleic acid isoners.
Spetoiidally & Study SCH-d@iyity. r lmmsvr Sapunig Ligaltidel tHia-Fedlyesicids,

acg/g% Iospeﬁgld f%l Lfagcl&sc ghgp %f§ﬁ[€iﬁg§%welé%ﬁ'dv§r¥%r§2 %g_eiifically,
Icis- 62 treget cdnjugates limokeid abldjxsdzehen_md to QyhithibPC D EPawind activity and
Er%{j¥%ent%§|6g§hda%%§ IE)f §?§ Wﬁ gl&;] vﬁ#lgdclié z‘%}n r@%ﬁg@?%d Iytnolelc acid
RbJesewan@yc&oprepmodefaltty aaitls OsucB-ab2hose found in stercula and cotton

I I j id d
B B CRRIOBIEND LIBHIR Se e FoP L ALl
G%ylmrdpmylmtmfomsacﬁd)@ﬂdowélva:mchc:mw\é(agm?ylcyk:?b;c%penyl)heptanoic
il e TGS St ualVeY ol e iRy PRACRBEY Y afts gospectively
i elvirlgi dyciBgidpene yingd atdha:cCQthQ/pds}ﬁiodi ITé eege 3gmr&$ act badibved to

a: esat u

t.h hi Qi.t.i .d tion...
ol SRS R p LY ol At oG iR o e Tl rPing
tdlta-d édshyuratiind Qthstadentsthat nhy adibdtesCo aamntg incidethia-fatty
A S AT AR o Bt R it St ohd cer ratty
ddidsawith @Ieslﬁixyhaﬁayact ivity are not useful for
t t t h d | t SCD1
e b SRR bt S4B b R
Ctmaﬁﬁgl fridsdiggazes ahe disortiers IDTkeBQES@DMﬁ(bIb@CQ activity. None of the

AR R Ib e DR 20 SPIRENaLer SR LOSed CPrAigRers as they

am:;cdmh@ndatmy desqiuepenand aﬁztyynac:lwl@ tmaabmadmuds aohjdgaed linoleic

I id ful
s S5 BaroPhBS B bl (BRaln e sBueler LPRRY Brasier usetul
Qaft ré&fdohable phegiblegicalaisey,idoy ard b e;bedimﬁyhndm B8 ECAt diological
taH: vniyeﬁqgergh%)h nragrﬁs(tro %grrag%e Etgrgaz EV I{jgié?grgtslesmiln garrtlcular the
oqeafubmmpwtﬁ e; @ésbﬁjr@@%sd% thd lagclarepereerfanf asigal |
nol ec nni bltors .o
Coi ont 118 2%NEF HERRIINo B e AR AR SHCH et Gy mator

| ighdic ammebllcalrtgsddpamtrﬁ@@ bachiiss dwdange i M@e E:d)rMpelllng that SCD
unman dlseas%ﬁéﬁfcesses

négw y Iﬁld{rfzgly np\p%%%fmé:'ommmrﬂyr%@q eFPrB%qs\ﬁg%ngee e.g., Attie,

A galépaﬂl *'f@ﬂéndisa@twm &edroyi-CyA abshtiraas Betivity and plasma

trl cerLades In mouse . - ..

e iBai Ranaria Bovss Riner BaRCruomia®s dotpid Ras: (2088), Vol. 43,
N@o 1111pp pwggfgg@99c&ﬁb7n PCeh&n "Réle fé@tst@droyl- Ccﬂoh&aﬁmése-I in leptin-
ste e,$ ur ase te
et diuass? Hsimrs a2 Yo Eohle B84 obnz B s lagnot o m. et
N/ artyss oﬂsteMo%/E(CoRIdesatuﬁa@ésl fahcth@asteytk nfiefagainst adiposity”, Proc.

sat ur u ro s_m ce agai nst

4@(#@ yﬁ‘ec’ ]lbﬁo‘giéé@fr’t)l\%'&%ﬁ Zohp. (11456 6(2002), Vol .

99, |\|01'he7pre§5ht inv&Afotr $blves this problem by presenting new classes of
compounds that are useful in modulating SCD activity and regulating lipid levels,
especially plasma lipid levels, and which are useful in the treatment of SCD-mediated
diseases such as diseases related to dyslipidemia and disorders of lipid metabolism,

especially diseases related to elevated lipid levels, cardiovascular disease, diabetes,
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The present invention solves this problem by
presenting new cl asses of conpounds that are useful in

wore@aloatesng SCD activity and regulating |ipid Pewes®)4/024541

especially plasma lipid | evels, and which are useful

in the treatment of SCD- nedi ated di seases such as

di seases related to dyslipidem a and di sorders of

| abeisitly, meatalhicisgndromepedithe like. di seases rel ated to
elevated lipid | evels, cardiovascul ar disease,

Relblet ddcrabaei ty, net abol i ¢ syndronme and the |ike.

Rel ated Literature PCT Published Patent Applications,
V\D 03/ RﬁBQ@QljshV@P@ErmMnmtiamﬂ}l WO 03876989 VY Od134¢1646@ and

t s TR RN o O :
o elle SR R Bt R A Pt symati
@cégit i nventi on provides pyridazine derivatives that
m)dul ate the acti vi ty of st ear oyl - CoA desat ur ase.
i UM Y QA | ves to nodul ate the

act [ V|ty of stear oyI CoA desat urase and pharmaceuti cal
conposihe masertt rvpriiasi prgvides pyrigierine alerivadiyea that aloslolate the activity

pr om {I:JPJS% Wﬁ%lﬁﬁnﬁﬂﬁuﬁgﬁﬁéﬁ\gt&&e r@ocﬁﬂétb%]e activity
djé§mmy&§9A(d@5@D}as&<ﬁﬂd\maWa@mcalson@oabmmmmgnr@ such

YRR oy B R Wherci n: X and y aro each

i ndepeimterdingly, In orke aspeBt, tWW ingention provited) @ethodNoRhibiting human

s%acpé(ll 650(&@%’aﬁ1r55é@8)%D Jac& %)%)ompn%gjck{?é%rfg a so% SCD with

-Bfapyound-of(cdyai((R1) - or -C(R11)H-; each Rl is
i ndependently selected fromt he gr oup consisting of
hydrogen, & G 2a kyl C% xyal kyl ,
C4A- Cl2cycl oal kyl al Wa, R2 is
selected fromthe gr onsi s Cr Cl2al kyl,
C2- C12al kenyl, C2-C oxyal yIX, -G
2hydr oxyal IREmywY Bl kyl , G3—@L2eRél oal(ky! ,
C4- G i 2cycl oal kyl al kyl, aryl, 7-Cl2aral kyl ,
C3- Cl2het erocycl yl, het er | al kyl
Cr Crhet eroaryl , and C3 C12heté=,;3 ar IaRl??I

R’

wherein:

x and y are each independently 1, 2 or 3;

W is -O-, -C(O)O-, -N(R")-, -S(O)- (where tis 0, 1 or 2), -N(R")S(O),-, -OC(O)-
or -C(O)~;

V is -C(O)-, -C(S)-, -C(O)N(R")-, -C(0)O-, -S(0)s-, -S(0):N(R")- or -C(R"")H-;

each R is independently selected from the group consisting of hydrogen,
C4-Cqaalkyl, C,-Crzhydroxyalkyl, C4-Cqocycloalkylalkyl and C,-Cigaralkyl;

R? is selected from the group consisting of C-Cs,alkyl, C,-Coalkenyl,
C,-C4zhydroxyalkyl, C,-Cqzhydroxyalkenyl, C,-Cyzalkoxyalkyl, Cs-Csocycloalkyl,
C4+-Ciacycloalkylalkyl, aryl, C;-Cygaralkyl, C3-Czheterocyclyl, Cs-Cioheterocyclylalkyl,
Cy-Cyzheteroaryl, and C;-Cysheteroarylalkyl;

or R? is a multi-ring structure having 2 to 4 rings wherein the rings are
independently selected from the group consisting of cycloalkyl, heterocyclyl, aryl and

heteroaryl and where some or all of the rings may be fused to each other;
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or R is anmulti-ring structure having 2 to 4 rings
wherein the rings are independently selected fromthe

w@e@sp1sensi sti ng of cycl oal kyl, heterocyclyl , Per/yb20a41024541

het eroaryl and where sone or. all of the rings may be
fused to each other;R3 is selected fromthe group
consi sting of d- C’\al kyl, C2-Cl2al kenyl ,

C2- C1Ri\igl seheylat:l i theRratoydisting ef @efysalkyl, Co-Cralkenyl,

e T

G- Ch&tadiytadigyt [ayyl, CAGaEiMYE R rOglyaterplpdiK yCs-Caheterocyclylalkyl,

e arylalkyl; or R3.is a
%2@25 F%%F%{?P(Sg'd %e%ggﬁkﬁépto 4 rings wherein the
r i ngs am® is aduﬂtenn@atrlho}urséiaemgaiowmg\sweregm theprings are

e?reﬁt I 38/ sgLe %tjé I the ogj#%uy%r% sﬁ%é ¥¥]clo )%(1 he?é?g():)/cbl aryl and

fhmdartybareﬁwheretsbme orfadl ohtie rR@sam&/ leaftbed todesmbrodent | y

ot holy i R SRR dRopdbl feie b Bt nTRodihiugg. ohioro
ReethRometHeXy, tRfaroR8thyiR8ygnoRAitraru IH{SRf)gr e each

SR SUAB 1  180 VLA 5 o

FRerdgegeirthBalﬂyl R6 and R6a together are an oxo group,

d 7 8as h 6
o e o T o

tRfe togetradr laren@w 8% gieidp, priddedRBat wREn VF@&C (0}:3) m R@aogether or

|l ected f d 8a 9
B oA PR a0 R i oAeiS Secip. whiF lorrergE 8! ik 5, R R,
e Rff arfdBR® BBacadROndepdnB9atyf sallgutahfrarh ytienen br Cagsalkyl;

whi | th QY R6 7., R 8 s R9
hon orct Baeh o e A0 R oug et vilions B o B e 6 form an
Gilkyls3el deidlge, Wik the réry@tmingeﬁ g?af RY, R?SEFSKRFE'; R&P&ﬁhd?& Bre each
e ecte rogen or
&cgqquperﬂg S%%’é’&éﬁf‘ﬁ%ﬂ% o9t g?@f gr tgut omer
t her eqt", Isaqy@kwenmmt@samw yn@ccept able salt thereof, a

h it
Phar oorch R BuinderancartdlselbeltiE hydbas BFCoPelies
met hodsstefeolsofy | aﬁgnﬂordeﬁcﬂas@tomm therabf td pﬁarmedelﬁtceny dteptable

??t@ﬁﬁ%%g'%%ﬂoféﬁ?%i%%h HieF Rrob Bt i e et e

“t her eah apothbeasteet) this Riveitiorf frevities/ methios Bf tredting a disease or

compaund of formula (| set for bove. |n another
SORBERN et S HrfrobtCoR oSt B Rl R AT b i the
(rhethb@edmprisdaeadhimibievihd @ themmarhmalih apedRitidpedia theraputically
effective amount of a compound of formula (I) as set forth above.

In another aspect, this invention provides compounds of formula (l) having the

following formula (la)

X
R?—W / \ N N—V—R®  (la)
N:
(y R8a
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R/ I Rra (la)wherein: x and y are each independently
1, 2 or 3; Wis -0, -COO, -NRD)-, -S(0O,- (where

W@ 2008001653 or 2), -N(R1)S(0) 2-, -OC(O- or -CG@usS2004/024541

is -(O-, -9-, -AONRL)-, -(OOC, -0 2-,
-S(O 2N(R1)- or -C(R11)H; each Rl is independently
sel ected fromthe group consisting of hydrogen, Gi-C
2al kylwherg@inC12hydr oxyal kyl, C4-Cl2cycl oal kyl al kyl and

Cr-Gi I . 2| te r,om t he group

consi sﬁqi’?‘ﬁfg" g%/el %?C:ﬁ%rgjle}gﬁ%rﬁ& 1Cg-ofé-3[ 2al kenyl, C2-Gi

2hydr oMyatQRy FC(@2- CNR Yl F BB)alWearglt js G2 @@i2), -N(R")S(0),-, -OC(0)-
%I_F&g)y.al kyl, C3-Cl2cycl oal kyl, C4-Cl2cycl oal kyl al kyl ,

aryl’;, 'C7- Cl9aral kyl , C3-Cl2heterocyclyl,

C3- CL2hist-6X Oy €3 ($)-at HPIN(RY-, CAh@t, eB(E)5-y FS(OMMNIR')- or -C(R"")H-;

C3-C1 1 | ' t.hat W.i s
o0 S I Bertinn Boeibd i B8 brodl et or rypgpen.
F2,4C wuhisyl e CRC4:hiydrokyadkyhgerG1-Grelcaliad byl andCT,-OkRatky] kyl |
pyrazigwy: (et I | ~or . imM-dazalyl
by R RAb goRHR P o Kl 8% - o oa o & i,
VheC ehydrotyalkyl, 83<C.ghryeraxydispmident | gikeelatiot, élaj-mgc:ymloblkyla
J. St f ~CHCl ,~het.eraocycl yl r a
PRV R Bl GP BRI EroR it S ARt ancn,
fQis@ghatercand ot Ge€ihéBrdasylalie) qubeded thamviHes WriowgO)-, R? can
isti f | k - C l.ke
SO S PR Ay Bons Sy Rl ferocen, ci-Caaty, -
Gzzazaikﬂab%mxilylill llarylldli(ncifﬁ&k Wifidﬁin@mrﬁmidazlolyl; |
cA4-Cl .0 a ar . C7-.Cl9ar a . .
ca. C1ohe S Bt s Yo Bebnund Ai Ry thg tog are
2imiEpendentlyl setente dGBrTihe2dre tie caaisting lok wycloakyl, Ridtérscyrlyl, aryl and
ti-ring structure havi 2 to 4 rings erein the
Titcpearel % Rivrd Shieriy 4 oL B afbanab s MR Kl sher.
consi Riiingelottedyohotaklgydup deekistiogyiot ¥ C .akkyly C-angikenyl,
teroaryl an re .so or | of the rj may, b
RS abie GEREH SRR as e e Terineky.
ﬁt(é@d:y{etbafhytzifmlyh)adyl,0©ﬁ01g|elifallky0 rGa-,C@I’fdt@:bchlyr,BmJﬂ%lghet;erocyclylalkyl,
t hox tri t ano, nitro or -N(R13)2;
%:&%&%{:mﬁy’l af@g{f ,epe}lé%%m%&{]and R9a are each
i ndependdig & ynustetieg starttdre daviny drtogainge whereiCirl hngs ar®r
R7, and R7/a t ther .or R8and R8a together, or R9a
KPR e R Ron 1 ormn tnsidnner SRk RElesogrh g and
heteroatgiaridhatteratseme\ériatl of the@ngs nRgandfubedtot eeghtdiesr; or
rR gﬁg?rﬁa%d};gﬁa?é;e{:h %geé‘%g‘“ gfn %nelgcr}eg )fgrgmgr{y%lrjéjgen\,ﬂﬁllmlrg, cﬁnpoero,
methyl, methoxy, trifluoromethyl, cyano, nitro or -N(R"®);
R R%, R’, R’ R? R*, R® and R® are each independently selected from
hydrogen or C;-Czalkyl;
or R” and R together, or R®%and R* together, or R%and R* together, or R® and
R® together are an oxo group, provided that when V is -C(O)-, R’and R™ together or
R® and R® together do not form an oxo group, while the remaining R’, R7, R?, Ré, R®,
R%, R® and R® are each independently selected from hydrogen or C;-Csalkyl:
or one of R%, R®, R’, and R together with one of R%, R®, R® and R* form an
alkylene bridge, while the remaining R®, R®®, R”, R’%, R®, R®, R®, and R* are each
independently selected from hydrogen or C4-Csalkyl;
R" is hydrogen or C4-Csalkyl; and
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R9a, R6 and R6a are each independently selected from
hydrogen or Cr C3al kyl; or one of R6, R6a, R7, and R7a

wo ogevhes3 wi t h one of R8, R8a, RO and R9a f or nPEIUS2004/024541

al kyl ene bridge, while the remai ning R6, R6a, R7, R7a,

R8, R8a, R9, and R9a are each independently sel ected

from hydrqﬁgen or & C 3alkyl; R11 is hydrogen or CrC

3al kyleachRitiadtddReadertlyi setbetsafoemhigroget ec@e@eélkyb;m

hydr o or. Cr (Cba omar [

aut orfereRispmst S o dafbReh HRUF o B AR Ecoeptable
tdatt tiewéof, a pphaanavectied! ccrapogibmpibsicbf ona phxe!ngaﬂwemof a

prodr anot er a on X
ot ovi deehniBef aenech i Plths RS cpethiy bbb 30 agp-mediated
alisezeadr toraiitiantin a mammal, prgferablyraatiingag whenein thevhethets comprise

OB E P by 13 e apB AEP ALY P e FereBruBRur BT Ve phgunt of o
cmmmundiobmeﬁﬁ\entnmemetdnrﬂaabmt forth above. In

t t id '
ohar ot eErsneshis e Eine PRl coipt RRPT pishactutcal
%ﬁmﬁtlbm@u@mhmﬂe@ﬁr@g pmemgwgaandwcmwaﬁxoemg ecm@hiatsb@n condition

rel ati bi ol ogi cal i Vi.ty such as th

Pt B viimic BaRay Shch &7 biaidiahesds Sariparspa by
aaftiovasoBbedisbrderssrubronstaliolioslyndiong (thekiding dlghipidemia, insulin
insulinre |st ce and obesity). In another aspect,
trﬁ%sq""ﬂ%ﬂ? % bvi des net hods of preventing or
treatiln gnathdr SPRBE tiRY inc@tidh tprovidgsaheatheds bioprelentiag @ treating a

ljpid |leve su s plasma. Ljpid | evel s, especiall

Sirse etceipny BBl R A Busle S4eB B ps i levdls,

Rabe&alty éié\fdt%dltr@@'ctwldd‘loﬁdﬂt@hasﬁir@\l@m irl @}b@i@wt afflicted with such
risin m nj sterj os

SR ava omp o psteaad fsaid Bt a disrare sy

ero@y%ﬂ%&l@le‘ffbme@n@ijrﬁ ot @&@dpb@ﬂ’ o 4 dﬁdﬁl@sd&i’ IR# €Al The present

i.nvention also re s to noveiﬁv gﬁound

TR BB &8I 19V SO BRI B SR reduce tpi

ag\eldin,anesiragl aspacidlly trgiycendes ded alﬁtdesﬁéml rSéler oI
I n anot he t he .i nventi on provid

| evel spect,,

phar n:lE}éU?‘ihE%@Sp@&[rﬂb%H”t'?’Bﬁg PERYsS Rargag Icaloq?ﬁmﬁ@gns
Wontphiging MYLEriSSUNAS of Ble ih@intibn éb@&‘ﬁortﬁ@dove and pharmaceutically
phar maceutical | y accept abl e excbgl ents.

ErBEORIRRIE FXCIPERE- IR 288 ﬁ{“%ioﬂ%‘?ﬁ‘f it p'i‘eéF'&tt'%‘ée”E'Bn ée'ates toa

?ﬂ@?rﬁ&féﬁﬂ%&l ¢ompeSiiH® sMpmg:f) lmhlp?urnﬂofah@ ?ﬁgfﬂbﬁdn af
e tnventiron 1 n armce I Ca ace apl e Cca
m&me%ﬁcﬁmﬁ?Ptg?'gééffi%@”3 8 3P ERISTEFYVG) t9@ml’[?ée triglyceride

Ilé\)éqelor t@freétcmédae@é reélhte @ as@gslipiabmizeshd &s@hﬁ@ﬂsl dPiligiematabolism,
di saorders. of %_ﬁld nmet abol i sm when ad megéééere

SgempdagrSo Brasrafias) el ARG BILPRBpyP man
fpatem. Pedr &bodinBnBdt s@ﬂ@@&hmomthespm’@npmmelbva@d lipid level,
the patient has an el evadt Lgl d |

such as elevated plasma triglycerides or cholesterol, before administration of said
compound and said compound is present in an amount effective to reduce said lipid
level.

In another aspect, the invention provides methods for treating a patient for, or
protecting a patient from developing, a disease or condition mediated by stearoyl-CoA
desaturase (SCD), which methods comprise administering to a patient afflicted with
such disease or condition, or at risk of developing such disease or condition, a

therapeutically effective amount of a compound that inhibits activity of SCD in a patient
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such as el evated plasma triglycerides or chol esterol,
before adm nistration of said conpound and said

weowpouss i s present in an anount effective toPCEHUSIDE4/024541

said lipid level. In another aspect, the invention
provi des nethods for treating a patient for, or
protecting a patient from devel opi ng, a di sease or
odredhi adnonistesel] tieesdo.by st ear oyl - CoA desat urase (SCD),

whi ch Iﬁghgﬂgfﬁ i crﬁﬁéﬂvgﬁ%rﬁr&;l%éﬁrﬁ?&h})ge‘ ’?orgrr%'égf&%ir%qge of

afflic di Sease ror
diisadeee inyplving lipidohetdbslisas etilizingoonmpiotindmidestified by the methods

itd?nf(ﬁ(ga??%te@ﬁl ' ?c%gic?ﬁ%%rMUMer@ ncﬁs tHERY Pegn a ?riq e%f

act’i vi n a’ pati € enamms
tdoempeuods havnw]saltth ectivity pesed onteesdreaning assay foroderdiégng, from a

B SR R O SRS B P Bty
e ishidd3CIY aB¢ Isusedll retreating a hursarcdisatdace doneitiemrdlating to serum
Slg\l?e 01J I?)l ?&cho%%ﬂglgg%ﬁfea g%éggﬂﬁth&s §ﬁ§%$ g)?a% cngl\e”stg

Cdent i ng (AR D BEE KON TR 2

t herapeutic age es t e brorogical

?&gn}ﬁihg of said SCD and is useful in treating a human

or condition relating to serum | evel s of

e R i R RN TR
nweatmgm ml inoimbieoofscabzart @oms dhadrare &l bayfoong ;n tfnar'mﬂc_:ated
P;ﬁ%ﬁ'n'lc% O%P] ngpgga%?p %gCr QIQ{IU@&% S22 arll'gﬁ@rdw@geg geﬁp%g below,
ihavinge totatlbicatoe®? cdrbon at@insg and m—aao:lyclealhylglkel_,desgnbes a
I l . in

SRR 5 B e Sy £1Py 73 555088 gtoms. The
@diaojmnlyerlotbadaﬂbyhalnldyé sberendoesatandypes oal ikyildd kgrbons that may

Ui By s ?tltggﬁtgﬂﬁﬁ% go{“;?ﬁ des@ﬁ%' g a total of 41to 12

carbon a ér of carbons in the
short Iﬁmcdrdumjhaas ored imabe lspecmoabblmded eapémiesi ddhat, urdess specified

t f r u .des
223:(?:”3%0 %%Jéﬁoﬁ@%%rﬁ ggg%ergl r?:gaﬂ Péjnd appended
cl ai rTé'Memmlxe‘srefewemhm -0@H; cadited. contrary, the

foll OWb %@SM él\rl]?acf?aﬁlm ng indicated: "Methoxy"

refers Cyano" refers to the -CN
r adi chltro Mﬂensdb theeiND sratlioalt he -NO2 radical.

"Tri fI.,Jrlrtqﬁu% (L:%B" S%%g???}l?t %t : radlc ([‘,FS radi cal . " Oxo"

refers
"Oxo" refers to the =0 substituent.

"Thioxo" refers to the =S substituent.

"Alkyl" refers to a straight or branched hydrocarbon chain radical consisting
solely of carbon and hydrogen atoms, containing no unsaturation, having from one to
twelve carbon atoms, preferably one to eight carbon atoms or one to six carbon atoms,
and which is attached to the rest of the molecule by a single bond, e.g., methyl, ethyl,
n-propyl, 1-methylethyl (iso-propyl), n-butyl, n-pentyl, 1,1-dimethylethyl (&-butyl), and
the like. Unless stated otherwise specifically in the specification, an alkyl group may
be optionally substituted by one of the following groups: alkyl, alkenyl, halo,
haloalkenyl, cyano, nitro, aryl, cycloalkyl, heterocyclyl, heteroaryl, -OR™, -OC(0)-R",
-N(R™),, -C(O)R™, -C(O)OR™, ~C(O)N(R™),, -N(R")C(O)OR'®, -N(R™C(O)RS,
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"Thi oxo" refers to the =S substituent. "A kyl" refers
to a straight or branched hydrocarbon chain radi cal

w@osiosteshg sol el y of carbon and hydrogen at onBCT/US2004/024541

contai ning no unsaturation, having fromone to twelve
carbon atons, preferably one to eight carbon atons or
one to six carbon atons, and which is attached to the

r-dR ) B(@ ¥R nwheru ie 1 klxy 2;3 -S(m)gmw winete t & Yto, 2)NES(OYR (where t is

3 By ot RLORIR s Y 1T /2 S BEPBY 1 o iidebty hyarogen,

Urikye Sl cstllof, eﬂclo&lhﬁrwc&al@mﬂm faryg ()d)dﬂybnially dubstituted with one or more

b8,y SRV SRR B e an

addehR/f is dﬂ@ll,maldaﬁdybaw{mw,, cyclpatkglalkyl, aryh, aralkyl] heterocyclyl,
G B2 P K O e Sy 90
d\}\shleﬂiéézﬁé @ lﬁﬂ?;llﬁstitbétbl(i Bﬂ]lg)sﬁ()(ﬁ)eR&ige ifidated). ( S( O E-R16) ”

ret Wt - er is 1 .to
'S0 RS HHelErE s e holyadicalag dEHRGT aboigeniging bhe to tree
(dai’tm’r&atbmbs The 03-Chlkyiradiealaashbdrdgtionally subsfititstead dafined for an

ﬁogfn al kyl, hal oal kyl , cycl oal kyl
c%i@ Ryl al kyl , aryl (optionally substituted with one

or rmr"e:Au}gthylgre@ers&) an alk@l nsgical eibedéﬂheﬁhﬁb\xé contamlng one to six

g%ikp%r%é gs?b? ﬁﬂceaﬁg'er% Wayolé%,gﬁs)géﬁ L}lbs? utég as gle[hned for an
N gfdulpyl al kyI aryl, aral kyI het er ocycl yl,

het er q heter ar or heteroaryl al k and

wher ¢ SxGe BRI g el aniE ediini i e to
linﬁé%aﬂfthﬁM§ eThédi-CJa8@ radfdal mepak lptionallg kebstititéd a8 defined

3I k%b "(le cal as defined above containing one to three
o HHAKGGENMP: The O C3al kyl radical may be optionally

subst i UgIO%QIIkgas reﬂi@fs it &l aﬂ<9rraaﬂalaé§‘d/éﬂnld3 abdve cdatdinig kb to six
referstoa defi ned abov econtalnln

SRParptas Qb etk R OB SHEAaI-GaA B g ngg for an

;) Igm@bly substituted as defined for an al kyl group.

S sl e i 8 liafioe o abeimeconmingiee o six

(Catbbl dtyins I arae CalC amy rhdicambaopabionsmpsibstititéras@efined for an
?fl ned for an alkyl group. "C2-Ceéalkyl” refers to an

VB'OURdi cal as defined above containing two to six

car borrcaiay syl terddd- a@ea?llkWYédlcEaﬁlés aafmdwebob@ cORBirMathtas to
subst ituted as defi neg agﬁ(y an. al ky
1

"teevesaIRp Aot EReCy biekiee! Y P% apticrialhyswisiiied as defined
FooMealk rghajpnl ng three to six carbon atons. The

C3- Coa|l radi cal may be optionally substituted, as
defi ne&(;-%_‘mallghlrgfe@tp %‘r%’@ﬁ fdlca? as defined above containing six to twelve

carbon atoms. The C¢-Cyralkyl radical may be optionally substituted as defined for an
alkyl group.

"Cs-Cyoalkyl” refers to an alkyl radical as defined above containing seven to
twelve carbon atoms. The C;-Cqjalkyl radical may be optionally substituted as defined
for an alkyl group.

"Alkenyl" refers to a straight or branched hydrocarbon chain radical group
consisting solely of carbon and hydrogen atoms, containing at least one double bond,
having from two to twelve carbon atoms, preferably one to eight carbon atoms and

which is attached to the rest of the molecule by a single bond, e.g., ethenyl, prop-1-
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"C3-Cl2al kyl" refers to an al kyl radical as defined
above containing three to twelve carbon atons. The

weoS0Pmbkyl radi cal may be optionally substitRPCEUSHS4/024541

defined for an al kyl group. "C6-Cl2alkyl" refers to an

al kyl radical as defined above containing six to

twel ve carbon atons. The C6-C 2al kyl radical may be

oem:vi dwilttenyk pertti-eny, mn&1 detiemybdntidne bire. dUidgs$s ated ptherwise

s@écﬁ&g@} lm(ile sﬂe% flgéﬁ% 8n ar&e l@%upgrgrgggglogﬁ%nﬁgf gq.t?;égiﬂjted by one

talni ng
Qi tigs fo:HaWInglgrcma:@r alhw ai’agnymwamohiabakm halsallssiyltayaeal ritso, aryl,

d{ﬂ‘afk?] %{Jﬁkﬂr&gabﬁmgalggowemc Ilﬂeﬂ%’[leroc9(§3églf<@a{1&er%a LP/ b
dm’oenoeltylaﬂgll sORE], yOB(0)eRY bdHiR iind-CRIRY g O30BITs ; C(O N(R™),,

CRRCICEIBRE Lot e, U Foioe (RN 1105, WByon

divbere tHnd o), cB(Q)R %\(medn big Q 1o Z)mnd SO)WR havhere tis 1 to 2)

D L T L D D o

Iarklearawryl @etersdyalyb@emmwalm reperoarfyl araldtgroanylalkdye and each R'6 is
R o BRu b eRyiyf iy Ry <Ir bRl aferocyeivato
ahek@nydyl orﬁmmr,oah/wnqraldnyl lwhehabadd dfahy Bboveyametituants i,

al,kyl, cycl oal kyl, cycl oal kyl al kyl,
6@%?8“ %‘?f’ het erocycl yl al kyl , heteroaryl,
het er d'@@-}ﬂ@dlkeﬁlyl" ref€R1td an-aBEh@) ralicikgs ddiinBd 4h@ve edotdhiRy three to

A g Gy Ry B R Prisebeah SUbsihytgd g defined

-f&(@al@iﬁg(aﬂpere tislto?2), -S(O R16 (vvhere t is
" 4
cach_ RP1 e REbeRaan e AR Bg SSiatpPs afbyesrieghing two to

Cbmdabbd)d(a‘ﬂomscymb@l@yélleédyy#adloar iy baro@hdmdllly substituted as defined
cycl eterocyl yl al kyl, heteroaryl or

H%’to %%WF groUrd each R16 is al kyl, hal oal kyl
cycl oa'IAHger,ne’Cami taadyiey\ba;hkml' refartyla, st@igﬂt Ky branched divalent
Hybgo:cg %}P[&rekter Cﬁ yot%ﬁélégtﬂeﬁqﬁé?aéﬁ%%group consisting solely
sofleatbioh wedthydiogen,tontziting no edsatliGBorCaddhkeny fromraekas svelve
t o .an n defi ned. ove contain
RrEh Sty Findon he S BE S Batndio e dpe. ethylene,
ayp eneo ptbiutyiend, yné tHeslikiet Uhe:éll@lianfd&héineﬁlayf o aﬁbhed Ito the rest of

kenyl qroup. " a refers, to an n
T ool tneroleat et Mipuatt S g v e Gier througn
aingnwo caenEiithin tRathemy! radi cal may be opti onal |y
substi, as, def.i ned abo‘\fi%f f.or, an al ke

I

te up. . ..
" ky 1 e a7 el et Rl staon ccBratiag duptent
hyarechebndindil liBRihg the rest of the molecule to a radical group, consisting solely

of carbon and hydrogen, containing at least one 'double bond and having from two to
twelve carbon atoms, e.g., ethenylene, propenylene, n-butenylene, and the like. The
alkenylene chain is attached to the rest of the molecule through a single bond and to
the radical group through a double bond or a single bond. The points of attachment of
the alkenylene chain to the rest of the molecule and to the radical group can be
through one carbon or any two carbons within the chain.

"Alkylene bridge" refers to a straight or branched divalent hydrocarbon bridge,
linking two different carbons of the same ring structure, consisting solely of carbon and
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hydr ocarbon chain, linking the rest of the nolecule to
a radi cal group, consisting solely of carbon and

whiy@soges; contai ni ng no unsaturation and havi Pgr/UsmM/024541

one to twel ve carbon atons, preferably having from one
to eight carbons, e.g., nethylene, ethylene,

propyl ene, p-butylene, and the |ike. The al kyl ene
cﬂwmgelmayorthmnmlgtr@ojmdtutailoh lagd thasing dfont dres fottivelvalcarbandchtoms,

th n ar
ol Aol o bRbPiPang o TomRlet’ st Bropyiere.
" Abltylenk carel' thallikle." Ghk alkylbeanbridgeanay linkedrartwbaaebons within the ring
s%ra' ht or branched dival ent hydrocarbon chain
I?WI?# % the rest of the nolecule to a radical group,

consi SWIl@gy‘Smfea‘s o @tfadicai biothe orch ulwd)mgmere (i a alkyigadical as

2‘;@'88&3 ? l1lgyl pangtoﬁgﬁ g g?a\ﬂ&ag et ‘gfénélf’y stuﬁgtlit\u/teed as
rdéﬁiubeayd)\mfer alﬁlaﬁkyltrbélcéll ke The al kenyl ene ﬁhai ni sI

tt h t t, of ' .
bond. o GeakPRE EH o SRy as Srhipaite Zobsthcone to six
acagborghtembo mtle a]HyEpapDoffthé OpfCqalkbaoaaratmay bé bptionally substituted
al k&??i\él $n§ chfa @Ithe rest of the nolecule and to
t e HEY EPVEPHED A&

'8¢t hr ough one carbon or any two
car bon©1w1§d1kcn<y't I‘were tamalkoy teylcanss dsfinéd@boveetitainihg one to

oA TE TR % SRS B

sdubsititliedess defingd abdvedosan akyt ggéuhp:ar bon andhydr ogen,
cont ai o upsaturation and havin one to . .
Eel veCeRrtipalt B oo plpRRg eALas degned Ghovs eoriaining three o
eiveive caiionaiems.eThe a|kwqidﬁwfmos-etzbwbwl@dnd@l ABY beptionally
%ﬁ nd t he t] al kyl ene brldge may |ink
aﬁ’fg caﬁrd& Red Q\P‘fﬁfﬂr ?rh%"qf Y Pst ructure. "Al koxy"
refer S‘Atl@x?allkﬂ%ﬁéﬁé tc0d rddieil bmmﬂdrmm@m @\M@meFéaeécshhms
3l (ﬂk%glgyr Cagllaﬁlll? T?Iégg glingd bov Bglf)? g;pﬁ@g(grtgéﬁay be bonded to
Ctm;yl dafsbnak @Hléaerfantyl Adioal. kEécihfaﬂl@ll féa&t of ’[hécfall?%lkywé(dlcal may be
refer oxy_.ragdica i ned above
%W BatgHt@dtaﬁ déf'@(e %Q%Sﬁoraﬂ%ﬁéy | IfH®- al kyl part of
t he CroBnldi@xyalk@dictart ey alRexy2iXyi @Gﬁlﬂd a/s ééfbféﬂlabbﬁé?é’ontammg

ipds il ool RSRp. (D U PR HPe Rt ol radical may be

Cc?jﬁbﬁallylsﬂlstﬁm%dfa@ defgdd/gbava Féram aakwgﬁoupThe al kyl part
of the

Kk radi ca e tionall
Subst | CAIIAIEETeTd0 8 BoB IR Tt PRGFISgve contaiing
tﬁ%e@éﬂﬁin@érﬁs Eatieakyltpartan il BRKoxyak)! @é’dlcaﬂﬁle@fﬁe' dgﬁdnauy

ve contajning three to twelve carbon atons.
§‘i’tw§§rat5 J&f'”?q{%%b% fer amalkd @48HPr adi cal nmay be

Opt I onal oy, amaRkgdlk il uiersts asaflakbrefkypldanal dPdefBd abkye containing
%l%lé% twelve carbon atoms. Each alkyl part of the C;-Cy,alkoxyalkyl radical may be
optionally substituted as defined above for an alkyl group.

"Alkylsulfonyl” refers to a radical of the formula -S(O),R, where R, is an alkyl
group as defined above. The alkyl part of the alkylsulfonyl radical may be optionally
substituted as defined above for an alkyl group.

"C4-Cealkylsulfonyl” refers to an alkylsulfonyl radical as defined above having
one to six carbon atoms. The C4-Cgalkylsulfonyl group may be optionally substituted
as defined above for an alkylsulfonyl group.
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" Al koxyal kyl" refers to a radical of the fornula -R
-O R where each R' is independently an al kyl radi cal

w@goodeiiesed above. The oxygen atom nmay be bondedI/Us20841424541

carbon in either alkyl radical. Each al kyl part of the
al koxyal kyl radical may be optionally substituted as

defi ned above for an al kyl group. "C2-Cl2al koxyal kyl"

r ef er s"Ary” eeferalianoyretik ynonoaytilic aF maticyeicinydcathoneing system

' g@'ﬁ% ﬁ'g @ﬂ&%%ﬁgg%’nﬁdv ﬁ?arfr}(g{d?réﬂq cﬁ{té?ﬁm% frgﬁf:t? 1 é(%(%rb@l‘?éttoms

smbferattlyjﬁ &l 1 Qusartien o, suhereethk oing amstatnkryay be parmally or fully

g#l?rla%% X?@'{/}@%Ugs lﬁélﬁées bbp?r%rho?l'r]ﬁ é% l llfpsr &Qk%@lfﬁgﬁenyl phenyl

I ne ntarni'n
adridynapbtt. ldmle$sh$fa’(é@ajﬂkwwgsalﬂpytlﬂ¢ﬂd|Iﬂ:’@le spagifitadion, the term "aryl”

g&rgtll&é) Bv%lfl%:s g&t%l‘Lés ih® ra?/&. ; é#'ée%r%g tclalgglg{ﬁe éﬁ{l( E)a%ca?ﬁ(%lonally
rubsiitatedasy qﬁeformmm‘e abbsmau&nbemseieMemgomhhfegrowp cbms'a’wrl@koflalkyl,
2

B Bl [P Barki Rtra, Bied, AR AR AE A E N B ov e

fcryploatkylalkk(y heigramyplyl, h@ﬂekqayslylbﬂ@hyéfércraeylgnestemanmlkw -R™-0OR™,
14t 18 1 14

gr ouéelsg)o%ef :@ewngvzg ili’?l@% W@PBOL:“ S"t?ﬁerb (@)I)h%ﬂ ),

aR@NG?fF)D()@)@Rf&W%N 1ﬁ)ﬁ;(om%16 “1 NMF)(S(@W?Kﬁ??bﬁwbl aw 2),

or,

SRS R i o G RS R A ahd e
haRV3-8(D )N B”Dzdwsh;ave darbhoad) whe'tﬂsmtacﬁ'lﬁé“ n@m@e@bkdérslylwyomygbn alkyl,
|

e L e Y e b T e oS G e
neteroyig drchederoamyidikyt; \eakch &'y d’fd@pandimnﬂy midgchtysidesna straight or

P e e P e S
actyohsal,k%/mw arvi, raealkyl,r@tsmsyc&yh Hmob;ezl;gmk)tl In rﬁtér?bam ?rg ul | y

ur a
IRusThaN Bk 2hd wiio i arthe Hise s bl
st at ed'AndlkyY r‘&il’ast@@ﬁ]dlcfal oﬁt?!a Yorimuld JIRQIE@Wﬁﬁnef Rfigtahailkyl radical as
t t " e prefi "ar-" ch,as 1n
'diib g B Yt R oo BE RS rliacRhis st i Aove!e.q., benayt,
afwphiengiatdilyyl and ¢id ket dthelzyyl @ag ob thermalkylsadisalinbaleld Sptionally
Sl apRRute R For Y Byt o e o Bt g Bk raccal
anay by bptichaity Qﬁislﬁ‘wlted &y défimal Iajzsbﬁé ﬂtoy bn alkgtg@oosycl yl ,
t er oa eter,0

"R CREE gkl e # S aeodf o el Shetb cepigipo seven o
]Mfelve Bafbob@rR THe aryFiié"c G(t@ KGR, talRyl radical may be optionally

%ltN{e%%d%%%&%@%gYe qm@raé ltgrq}lg) qﬂx%eﬁé/? part of the C,-Cq,aralkyl

rE’dnEalS‘wﬁ@ bébfimnaiaubstitutddsaslddfined hboveibbabaiYtdrddp.
Lo S SHer RIS e LR S AE I dARa B ganaining Seven to
aliketéen carbon atoms. The aryl part of the C;-Cyaralkyl radical may be optionally- .
substituted as described above for an aryl group. The alkyl part of the C;-Cyzaralky!
radical may be optionally substituted as defined above for an alkyl group.
"Ci3-Coearalkyl” refers to an aralkyl group as defined above containing thirteen
to nineteen carbon atoms. The aryl part of the C43-C,garalkyl radical may be optionally
substituted as described above for an aryl group. The alkyl part of the Cy3-Cygaralkyl
radical may be optionally substituted as defined above for an alkyl group.
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hal oal kyl, cycl oal kyl, cycl oal kyl al kyl, aryl, aral kyl,
het erocycl yl, heterocyclyl al kyl, heteroaryl or

whedsoomsy| al kyl ; each RL5 is independently a POT/E81004/024541

bond or a straight or branched al kyl ene or al kenyl ene

chain; and each R16 is al kyl, hal oal kyl, cycl oal kyl,

cycl oal kyl al kyl , aryl, aral kyl, heterocyclyl,

het er oéyakgnylll rkfgrs tohetadicahofithe fmminket -&:BawhéralReys$ an alikdnyl radical

S SH50p L %, B ISR ORI 1 ma o

wipgiosally substitnted|dsydescritdidcatiovas THe Biyvhpart ablbe eralkehyRadical may

S0 ooy Sy e AR A IR Prlporppan o ne
tdrelkanyIrddital neeyi beadptinagllyseibsiitiedrssl definsdigixdvietfort @dalksnyl group.

descri, vie f.or . ar vl oup, e al part qf
he nr AR P8 oA oY no i -OBE w8 Ry B Bhtard group as
dasffinae dbeNwo VEhef @yl peant clltiey arylpxg wqudical @&y EkZptiahdlylsUbstituted as

r ef.er o an aral kyl group as defined above contai ni ng
soze\];@ﬁgfaémf%l ve carbon atons. The aryl part of the
C7- G "2aylalGdalkyidefers to magdibal of fid forralilb yRgRbsieére (R, élan

p R T TN T T T e
Sthb $driving eia#bas oﬂﬁ?id@draﬂhmﬂe f o:r kaln al kyl gr ogp% ;
"C7-C], [ . i,
above SRBAIN el B 2 i i Bingl SRS fiEif fiarocarbon
anglicalmntistg $diely EFedtha@aaad kdrogarthtomis, hayndoeom three to fifteen
SRR, prefeily b of Ty TR ik P bGY figny pidwhicn is
][mihreald cjlnElylséIeramII érﬁ{%ftdcged; _tdamtairéslntl?efh"eafﬁolfdaflé ped siyfy/ieond,

or an,a r Oup. - a refers. to.an
LG B ShroW a8 R, eYRlope e CoBk e #rd hBRE pnless
gitn@mml v ta:tag _bpérfifaiaom. thd bﬁ(taé_iﬂiqahio?,ahé taght"_t:jt?tﬁc%éﬂgﬂ'-iﬁneant to

ar.a r C he opti.on sybstituted as :
SRS bR G el il arlie Rl sloSitERlink s s fore ubstituents
td@gecfékﬁft > f(fﬁﬂ%@bkp’ torisigling @ alkply alkend Mal®maldalkyl, haloalkenyl, cyano,
supst i t.ute

TS E kb R e BaREC herB ooy hetgrooyalvialiyigheteroany,
-Hetdrbamtaikyt -RE-OR™ iR '20krOYR'Y, SRIPOHR 85 -RIBO(OWI aRBve(0)OR™,

'%%GMR%’G' f‘l\'@gﬁ?@%g&t DDA R

b t iTheo ay, ﬁwf’faot)toéwﬁ wrerar ie!ﬂge gy,l-grﬁasi(i@w (meréaeils 0to 2),
opt.| titute escCri pne Ve or n_ ar

B DN By heists T30 I REE R ARER B0 Tadsbrdihiftyarogen,
keekyo Prailc2illaf, Icyclsaliog t dyclobikgiabl, defl,i nairyl aae@cidM, lfterocyclylalkyl,

Tt SBonn i kaste R Tkt e oSk Mstraight or

ahenehed Biglene)r afkanjletd clidie amwagm“? ig dilkyR halsakyb eycloalkyl,
I ne a

BRI RHT Ak e PEy g e SR ORIKb BBl o
-HaterBarylalier, @nBivhiefe @athusileasdedudstitiénts Rdirsabstidyd.ng
one t q‘C?—' ecfc?oramglpsrefaepsdtoF'\;\léysclo%ﬂy?rra%!calggsoég?ingéta g\peer?avﬁn% three to
six carbon atoms. The C;-Cgcycloalkyl radical may be optionally substituted as defined
above for a cycloalkyl group.

"Cs-Ciacycloalkyl” refers to a cycloalkyl radical as defined above having three to
twelve carbon atoms. The C;-Cy.cycloalkyl radical may be optionally substituted as

defined above for a cycloalkyl group.
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the term nal carbon of the al kyl radical. "Cycloal kyl"
refers to a stable non-aromati c nonocyclic or bicyclic

whyasocmshon radi cal consisting solely of car bpCIT/E8mH04/024541

hydrogen atons, having fromthree to fifteen carbon
atons, preferably having fromthree to twelve carbon
atons, and which is saturated or unsaturated and

at t acH&ycloelkylnky¥ esfersdd atradicalnlf drafosmbig -B.Rsi witgre Rb snath alkyl

gr;e/\gil'calacsy ARG 3By, eaw§g8%%’03|kﬁyrgh% (}gfme bove The

hex deca ess 0 ervvl
stabekhtylsqmbmfﬂhe: a}'dlqalkyh radival sy befqptleruallmspbsthuied es defmed above

5 R e o R AR b6 b
swbstitutederstdefised eb¢®do:f ampalkyllvadigaloup consi sting of

al kyl, C’i|d< J}X%@g?]%l}l;&l" 838 ;c/lPallﬂgil?@(?!l ﬁ Eé’ll lqie¥|ﬁgc? above

nitro, ‘ S84
Heivmgo‘oyrdbywelv@ earboo aymhsyl 'Ehd(@li—pmbmlmllqdaw raducal may be

BT g e oS

- R15- CHB)oNif&letsAp Drom&IchiaNg, RILGJCHOp R 16

-1 Rélg y 4 Cg?%% 651 27 \Il\légg;rlai) gscfeg% (}Mg?lsesubst%ta’ted by

-dﬁb&rﬁ@@};ﬂw@lﬁradm&abra dieflned @bbwe, 2)g., mfmbromethyl difluoromethyl,

R OIS friadebSi 2y, cach 14

d}#bﬂoﬂﬂi-kﬂhorlopwgb/b alblxmthhmlyL-Z-arqrﬂloetl@rl 8dridyth<|a like. The alkyl part of
. {
e BoBaIgrdmman! AR Rng e B Ereistb S foep e oroue,

bond d Haa)aiktehyll gﬁérsddi ab aikenyieddiedikyd edtmedabaldk et liesnstituted

%yacin%aqrﬁﬁc?rgl 2 radlg?@1 as §f5¥Q€P89%%?éT%bV@%?henyl l§br()moprop—1-
heiyle Bad yed I)Idealﬂhyelalkelmgltpymﬁmyé halbalkeniye Feiiday haly gl optiedly
St‘g @% 6% §A1 ; ve sulgﬁtltuents I's unsubstituted.

‘89 RSt @ ‘?ng LY & YPel oal kyl radical as
defi neﬁlemowelyﬂadﬁemtotdﬁtalﬁemtcm Smeatbaeat lairQMma'ﬂ‘Jﬂng radical
ﬁl&ﬁ%ﬁ%&; a|% r\g ng aegg%glgfqg; tfjldg gggrgatgr%g Sstelegtlégj?rom the
"druCdcteistihg af Kistbgert, ekgyes dnal sulfaly afavalukpdses aflhizahvemsion, the
%?gl ned bove havi n% three to

| ve, b t ... Th
COSYE O TR P eanSalF. BBl MeHaieIe) Yok ripe dystem.
athiclefniap @dirledused drrbrlaged/ ﬂthg)and{e)fJns and the mtrogen carbon or sulfur

| t
e in, R Refocibiatieel maEhS RPigiy qun eaf e Piropph atom may be
muml@r{qﬂuaﬁmz&, anntdym:fc l@eftﬁﬂoyyclyl i’ziahhcali(ﬂnl]@/sbdéﬁrtlél@d)r ablg\éaturated
e CycC a ar 0 . C oa radl C
Soerbi ot beBricke =88 BB ab e a5F s fsto. doxdiany,
Cb}é@bm&ir&yd)qmaﬂylctﬂildaz&'hﬂ/l amlepkoliiv, isdthibheidmyr; isorZoNbinyl,
bstituted as de Jne? above

raerpERng Pl raaoaP Soev b RSbytH o St Paag. £ aRapBSing,
tZOO)&)p%rOlidlm}I kaxa2dligiy!, pisdriciall, pipetteiny acbigdHavaylNgxionginy

| ngge{zegq? nyjra\/@nagghdp lbtg{1 ahydrorpsryl Ithaﬁ teilrgﬁyd(l:'opyrl k)X I'[hlomoi/pholmyl,

thiamorpholinyl, 1-oxo-thiomorpholinyl, and 1,1-dioxo-thiomorpholinyl. Unless stated
otherwise specifically in the specification, the term "heterocyclyl" is meant to include
heterocyclyl radicals as defined above which are optionally substituted by one or more
substituents selected from the group consisting of alkyl, alkenyl, halo, haloalkyl,
haloalkenyl, cyano, oxo, thioxo, nitro, aryl, aralkyl, cycloalkyl, cycloalkylalkyl,
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optionally substituted as defined above for a
cycl oal kyl al kyl group. "Hal o" refers to brono, chloro,

wo bawswoless i odo. "Hal oal kyl" refers to an al kyPCT/US2004/024541

radi cal, as defined above, that is substituted by one

or nore halo radicals, as defined above, e.g.
trifluoronethyl, difluoronethyl, trlchloroneth
Zjeﬁerﬁeyaiylfhanfaboyaﬂ)hqlkyl Hetéroanyt, (bletameyMaQ(yf Lmﬁm‘% hwf’ OC(0)-R"™,

R R Rt SR o DPR SRR R N RegroR

nqﬁag}5 NER'HOIRA -RYP- N(Rfé)($ mﬁé“d (siserddfid hed2)aRV-S(ORORE(Where tis

h D o IR AEN b 21 T RS SRU e g iociig 2 where

o&acmﬁélshadiependelmtwa'l)&rom alkylj mbehyabrammye cgcloalkyl cycloalkylalkyl

AT ersycl B RIRGEP BT PeRtean i helg)SaradaliSh eddiFR™ s

apdepzndéhtly sdibst bond eda afsaigietfdr bexhcabo ukkylene oaalkahlatie chain; and

ar.o ef er o,a stable 3- t

Rl st er s riselD R By BbARYRI D aob Aot

dfﬁt@ab)hxgmfrwt@ﬂeycmjmwl Igerong| brdwe‘témerytwtf yE rpdtwheie each of the
ected .fromthe onsi sting of nitrogen, oxygen

%&vgay?sdlltuen,t%l,s “ﬁ'ﬁgtbsggﬁggof this invention, the

het er ocy@ Hetarachobal refmytdmhaermpﬂylyadjpb@l astdeﬁyl@d! bove having

N SN T NIV TR

rddfnhé@eﬁovedarbﬁete@cscyelyl dgroup.atons in the heterocyclyl

:rgsi gg'h&g?a%&'ﬁ&lq?& % %%@ngﬁfgﬂ% f{tgrtr]ﬁl@? gﬁ%eglg%ﬂa&a%n an alkyl

rrfadlbﬁlaaiﬁ dhmMe@EbWéndakJ i¥ adfetdrobyicyy! Eafical as adﬂne'@(aaiaspé efnd if the
suc et er

cl r.adi S in de
Tasoean § < BRGUSH Sy pnnadelotilt 6% te Ricyfv mdy be atiached to
Itma aiylobdieyl at thevhidtagen atdmnthe alisdbhit az blei Htdrytyiclylalkyl radical

Id%%é ?Z,ggl)l g E}%/ ﬁ%n&tgéﬁ 35 gé]%ﬁp ﬁgct a{éﬁ%ﬁ%ﬁk@fj\cﬁ’ﬁoﬁh’ The heterocyclyl

aammh@ﬁétedjcwylalkal rediognaobe Optityblly SURERIdChIYefined above for
erl dlcg | perazinyl, 4-piperidonyl, pyrrolidinyl,
AsorY Y'@y‘l’ P-thiazolidinyl, tetrahydrofuryl,

t rithi a);lé,duheitabdiﬁiwaliwméfe_ﬁi@w a héteraeyEIyIaIRgI radithl as defined above

0Xx0-1 hi rphol i nyl, and . ]
TG RRE %0 e parhens e CprBeere Sialo sl magbe optionally
Sd@l@@ﬂltﬁledais@éflhéd bib®eSoes hblerytipaikyltdreup.er m

"heter, S mean i ncl ude het eroc;
radi ca réi'ef‘?fﬁ@&oé‘b%\y%?mweé?‘éa@mq tig i ﬂl'%‘d'cal which consists

t&s:batuoh tatt@ﬁls bid RO® dMe tﬁﬂbfﬂ@t@bﬁt%&@é}ém@ ebeahé drdup@dhsisting
relruthoRy oraar aas Ruflyi ForputptesiaiTe Fvbeits: Tin hetesoary radical
&ﬁw be arnﬁirb)t Gllchﬂ@)VdﬂaHKWchc or tetracyclic ring system WhICh may include
cIoaIk IaI het er oc i, heteraocyclylal
feéjr ?L’Hr Hé@ EY%%\’P?I aé%éﬁb nitroggs_Gappon or spifuy. %ﬁ(’?)}”
Jl"ﬂatero ﬁawcaﬂﬁ\h be Bborfa(i{PbRdikdd; th&hroge®Phidil fhay be optionally

ﬁ%my m'udem@(am D

dehﬁlngdazofbe%n%@)zbmﬁnﬁNWl Q)énzbﬁnahléz@lyl?)oenzonaphthofuranyl,

5 tR16 (wher

50@((1@{% R(epaqw%o %@Péoc{'mﬂ%v? 1be¢n60@>ya%é%e@zowranony'
benzofuranyl, benzofuranonyl, benzothienyl (benzothiophenyl), benzotriazolyl,
benzo[4,6]imidazo[1,2-a]pyridinyl, carbazolyl, cinnolinyl, dibenzofuranyl, furanyl,

furanonyl, isothiazolyl, imidazolyl, indolyl, indazolyl, isoindolyl, indolinyl, isoindolinyl,
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each R14 is independently hydrogen, alkyl, alkenyl,
hal oal kyl , cycl oal kyl, cycl oal kyl al kyl, aryl, aralkyl,

whedosnoeyxl yi, heterocyclylal kyl, heteroaryl oPCT/US2004/024541

het eroaryl al kyl ; each R15 is independently a direct

bond or a straight or branched al kyl ene or al kenyl ene
chai n; and each R16 is al kyl, al kenyl, hal oal kyl,
oydxblamlykjﬁloxaqudlnmht&whdﬂnk&bxacﬂazply 2a¢>a1|ak9ﬂ>myl oxazolyl oxiranyl,

1351 o BB SR M X LGP, o,

Syloaoilyd, lmndlsyu pyramsyibpyrinvidingld pyridading, 42hera@inglc yaingkalinyl,

S R RBASE 5G] e AR S ey

neigzilg, amitthmpbdmw wﬂ&sﬂtme@thasmde‘specddzaﬂjoWBe Epecification, the

*:}g (Eref r’heﬁé(rg X/{" |ngn%gRt tollm&%ﬂ%ﬁr&%& %ld%‘s asrceeff%r ﬁ‘?é?ve which are

rcmﬂlonaily salbstdetbd oy dbnalwo veorandbReuants saalélﬂdsdafrmnybé yroup consisting

b0 aneRun s RE Bros Tty by f SBRRE KA b o
_ik_wcbb tkglc lby&xtbaikylajm;ﬁltémtydyf ?ﬁ?cyfﬂyli ke heitdroagke lrnrergirmbr}élalkyl
E’t% g‘lIyrR@%CgQSNUt 'SS"i@ea R TIR oy ? 2(2&151 kyl
gR&I@(O)m”)aeﬁ?-u@% G(0)pRI%t Rff-mmié)cr(@t)aiﬁo@iﬁ NYIR Y B§,(D)tR16

-G T 2PN PR AR AR BB AR o,

rafde R3°-§( @)au R@pze(woegecﬂ iy’ ad RyWheraobacalR“als intizpeneshtgbgugen,

DR eVl oo, Paiciing 2V ORARy eI Sl aial reterocyaiy,
Shdﬁ@fbcydlmaﬂdll &&t@’@éﬂyh@d}@@ﬁd@l&ﬂl@d Seach esztlag mmepbydi@éwl direct bond
" t -t -

e S e S R T U e S
antbalityh reyclosiky! Ocyfcldaﬁ(ym«tye mOALaraRylS led;terzicszdylf hamdcpaylalkyl

tin nitr n n n
TS BaE Lot ATy, At VR ol e BRR R ot Ty

thabs{tmlite@ycllc bi cyclic, trlcycllc or tetracyclic
ring s ste

in de f d por bridged ri .
syste Ra 0 TR P ek HekaCts felinet ebaie fibing one t
tth/elvbeb&foaatcyhs r gk cabdma;ermlcmbmp)m@ylby opKoHlizedbstitited as
n i e at.om Eal% be optl onal 'y quaternized. Exanples
%'Pﬁ OV P A PRCMAVIG R ed to, azepinyl, acridinyl,
benzi Wﬁ.}@%ﬂieyéroarble REFEr taadieﬁérﬁa?maloadéd (}’éﬁned above having five to
s e R

h%ﬁz@wb@mnwé hetefsaa g fgrsa) benzof uranonyl,
benzot zotri

penzol Hetoar GLIOfetos. tg]%?{%& A R 3 et . s an ek
Q’bﬂlﬁﬂl dsiydiinedlhif@RZOUR 3 hetetotramidical fagrdenegy dbove. The

gtralarca)}[z lry <|)f’ th% g]ﬂ%?%zﬂ%lllgl}()’gdl ﬂg%ln%wtfel (? %{Zgglll)gsquw ituted as defined
Iaﬁ:f@v@mbWeterﬁé@hgl’@Mpl Uhewlky! @tﬁﬁltﬂd Bétgfoarylalkyl radical may be
op?loneﬂFy SBBS tuted %)é ZP nélcj abo?/)é fcgraany alkyl group.

"Cs-Cqoheteroarylalkyl" refers to a heteroarylalkyl radical as defined above
having three to twelve carbon atoms. The C;-Cysheteroarylalkyl group may be
optionally substituted as defined above for a heteroarylalkyl group.

"Heteroarylcycloalkyl" refers to a radical of the formula -RyR; where Ry is a

cycloalkyl radical as defined above and Ry is a heteroaryl radical as defined above.
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phenazi nyl, phenot hi azi nyl, phenoxazi nyl,
pht hal azi nyl, pteridinyl, purinyl, pyrrolyl,

w@yapoleyd , pyridinyl, pyrazinyl, pyrimdinyl,PCT/US2004/024541

pyri dazi nyl, quinazolinyl, quinoxalinyl, quinolinyl,

qui nucl i di nyl, isoquinolinyl, thiazolyl, thiadiazolyl,
triazolyl, tetrazolyl, triazinyl, and thiophenyl.
Urtleegysiogtiyt pait oftthe hellesmrdpyetdalkytsadioal nay bheptionally substituted as

. . . n h n H
SRS BEA 0 ol 5 8 OB SO e Pt
opdicalmasy e splizsally substitutsd ameefmed mboes bulas‘rtetetru@Et g;o&l,lp.

I , . , .
el o FEIOMILIBRYSIHR ST R Tufit iy g s an
rilkany| radicgl as definb# pbovecymd Bais layHeterognyl radicklasaddiipbed above. The

| . .

HEELAGY Eartbrapd RO RIBEYIR o ni 8 RO Sy supsiiuigglgs defined
labpge forRlst@payRIUp- Rhé aRea)I@artlof ;tl"g Egﬂﬁ(@f{s«rﬁ( r]F\a)él)cal may be
" R15- - R15- N( R14 - RL5-
1%?%%%@%’\%{ Shlined VR roarb%',%rl WUR O t ORL6
( wher €' Hydiogydlkyl'orefrs to &RidsS( \M?) mam;m_(ummﬁm wr&\;\eﬁRL i3 an alkyl

i : < 4).2 r S .
SRR £SO ety b kgt gl recca o
Fesnly @aldoyl witl“(irymlecmdykl;ddica:: y}iihef)zzk%d)pbalotkgie,ogyfirclydyglrkw@blkg/ may be

. l,, a
TSRS bssig 26 SRR BN AT BB Y o 1 ec
bond JC&,gtydeixgdikyl'orefdrs &na hgdroaydill esxtkicadas défirraydbene

h RL6 I

gcgﬁ{aﬁgrl]q?g\% t%?@gllv% gflrlp)?ﬁ g?qlzﬁ l Théﬁfa l@lFﬁ rgr\éi:tzﬂf B}aﬁl 8?!35%3'@ roxyalkyl radical
med\eseoptioinglly subatimteaicascdefinad kigbve f?ebﬁemgrgfbumr
het er qar | kyl nd ere each o e, above _ .
Subet | eyl Tets e BT Ok Eiar 8 ferppabove
reehizirsnd tree foetvelve aar;blonraaﬂh@a‘rheaslk;aclquahrtﬁ dﬁ@@@@%h?@ﬁkmyl
one to twelve. carbon atpons. The [ et er oar
3P a5 o B R e Ry B e BovaohEh FE iRy e
for a "Ee()aﬁwawoyj/allgn'wmés ’ft'ﬁhgdraiég@m@l ﬁaaiic)al as lf.‘i@”fr@ﬂ%bb@e a
heteroaryl radjical as, defjne ove, hayi jve to
CRRRUIE SR80 iR ErRelbaeS IR alo B o1 g Conf-hdyaraiy
opdical madyl bye sptiosalivt subetituis! aia{e'ﬁlﬁédilam\/f?r @8Ik group.
het er qaryl gr.oup, "Heteroaryl a " refers to a .
r adi Caﬁy%]oxy?aﬁléengg refgiedo -aQQ#aW Eﬁ/eefo?@“'?s"ﬁaﬂﬁ"awiﬂ‘?fﬁ R is an
micénglabdias adafdinedlasdey a"mrrﬁdi%;)](yigﬁo@ rhely pé @ﬂzﬁoﬂe]g to ;}he alkenyl
radi cal as defined. above. The heteroar art of the
a2 ATV sPn Wi D8 A keayl et e aneny ekt g hekaevalkeny!
agouparhiaybe oaﬁmta&y é&HstifixtétEﬁfdéf&ge_}Mab?V@ft@ agﬁh@ntﬂ! d%’h

art q h et eroary radi cal  ma pti.ona
P bt e AB R a0 d POF SRk e 85 geed dbove
'b@ta(ﬁlrﬂjwmol Gtg m?élyé ?rls%h "atdhﬁ;‘. eTHe atueehna/l ;ba% @rrt?aullcﬁgﬁymrogyalkenyl
radi ca S fi ve havjn ree to ve carbon
2l oyt <efoealbiruBafiGeye detied b oray Ahen ofoup.

"Cs-Cq2hydroxyalkenyl” refers to a hydroxyalkenyl radical as defined above
containing three to twelve carbon atoms. The alkenyl part of the Cs-Cy.hydroxyalkenyl
radical may be optionally substituted as defined above for an alkenyl group.
"Hydroxyl-C4-Cs-alkyl" refers to a radical of the formula -R,-OH where Ry, is an

unbranched alkyl radical having one to six carbons and the hydroxy radical is attached
fo the terminal carbon.

"Trihaloalkyl" refers to an alkyl radical, as defined above, that is substituted by
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optionally substituted as defined above for a
het eroaryl al kyl group. "Heteroaryl cycl oal kyl" refers

wo e00s/0tmsi cal of the formul a - RARf where Rd i SPEI/US2004/024541

cycl oal kyl radical as defined above and Rf is a
heteroaryl radical as defined above. The cycl oal kyl
part of the heteroaryl cycl oal kyl radical may be .
dpteedradd radicaish @s idefinasicabmye de g, hifidowbwifleylf dhe alkyl part of the
The. . rt{ .
0Bl S v RENE BRI BB derfba bifye for an ikt group.
subst i Qutatiinabpatiel irefers talsavikalbalkyl siadiedl @s cleafiydd gprayepaving one to

gg@wﬁ%@%‘@ﬁ@& cetﬁnlﬁegéaﬁw e e acgﬁtlgﬁéllygupg tgﬁ%{%o@éﬁﬁed

aatgvRforisstrinaloslk@ravauy! 'radi cal as defi ned above. The

het eroéﬁl‘ﬁgl Rbxy" éf FJ}S ar} big5iQ rté]%t’ 8|§ber ieFeaf-IQQ ig%ytrihaloalkyl
PF sy SEY g °3r¥ vé Tor a

be optiona
harbep aadgﬂmegirahmpe Thetrdiialoahwl qu’aoftth@thalwlkoxy group may be

CFREDAPRL OIS AR B Gt SFARHGTER. o ou,
" Hydr d%jﬁlekyiaibarkef()érrsfer&toea riadioalkbxyofadidabad defimet! abe‘Fé havnng

5 R Sl PR, Rt TS

aasydefiaeth ahove fbharlnrtdlmallanlxyygroupadl cfal The al kyl part of
the hy'g\rrggygbgyirug%l re %emg '89 ﬂlngla gys%éjgsctolmtplrjlgee of two to

as define

"fQ2- B2 whebreir yliad kyds'are efdependemtla sblgdied Xypad kmcloal‘lqd |acyii,l
TR SRR BT S £ S R oty
rsmﬁstl:taiedms)déﬁeed)pbm@rfan‘ & yycsmduglé gtdwbeltEaaF ad&ﬁ}ayexé apltionily
" r .
Bl ad  Rue ke P aba0e Erekiday dpdionally
tsmbBMBiedasamﬁbMalam@rfer a Hﬂaterc&lyklyll grpap.t Eadh t?;haoté@: fday be
ona su i tuted

r.adi 0 a
P b liep3F Eed Bavedorh he@R@n Bisiy dms. s ey be
re&ifaehaj to(l)tlaerl’tynhugb(ylaéét)bbndsidn omhe aﬁalbtﬁfthmﬁnﬁbsah?y Be fused to each
nt aini n seve t wel ve.car bon at . The o
p Ip?r [T% %yfﬁrg)&?gprg (?db ‘%aeaci:y&%%ﬁw{ﬁglalg@ﬁsuﬁlntuted by aryl
apbum raadylcyoawb@bm shletituted ledn agtig@bpmenitiarin ammairs] kystituted by
royp. "Hydroxyal ke " refers to a radical of the

f ﬁfﬂrgry_l Q”&—%R}éw%?{é%ho is an al kenyl radical as
def i né’E’ralimgsé is méamnt kyyiddioaty agoaippundihabmanbé acieded ander

di cal

h| A the al k
e B R naRReR py SPPPs 4 REtayabae wenghng e
nmyenben. o'ﬂ’GUSptmaltdarph Ept&wlig tdreefésdo asnatetidlio @d?oab;@k/@f d @mpiind of the
al kenyl oup, " hydr o re tg a
B Pk Ay SoRebR AP ite o Herer vy hemo
tapintinistened te arsh:aj:ctam naad thdieef, alikie ﬁglﬂlveﬁad in \ﬁu‘ro tbl@ active compound
Cl2hydr oxyal ken | ona

SHEHRE SBoieR HrbPBTe TR amoBReR ol el the parent
o@Bwp@ﬂlﬁmyﬁih@Wehtmnw éxan®fle& by hiyorofysisyitiblesy. aftheprstirug compound

?t%“n% ersaa%lvad %ages oq S&Ublllty tissue compatibility or delayed release in a
mammalian organism (see, Bundgard, H., Design of Prodrugs (1985), pp. 7-9, 21-24
(Elsevier, Amsterdam).

A discussion of prodrugs is provided in Higuchi, T., et al., "Pro-drugs as Novel

Delivery Systems,” A.C.S. Symposium Series, Vol. 14, and in Bioreversible Carriers in

Drug Design, ed. Edward B. Roche, American Pharmaceutical Association and
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containing three to twelve carbon atons. The al kenyl
part of the C3-Cl2hydroxyal kenyl radical may be

wo@piosonabd y substituted as defined above for aPCHURK®NY024541

group. "Hydroxyl-CrCe-al kyl" refers to a radical of
the formula -Rh-OH where Rh is an unbranched al kyl

radi cal having one to six carbons and the hydroxy
rl%mgamqm Presat 198¢ heath tbwhibieatednaarpasidted ér fobh hy reference herem

"Tri hapaglloy l'procfrﬁ%%% 3 sB?n @llllﬁ{dd %gf%%'e @lsooﬁged %agrlers which

above, that i's su ute three o] ra
d@lraiamthe apimeecompoynd of ﬂmeﬁnvaohrcrmnemy WheT sechaprogiug fadministered

g nbé?nﬁléﬁei?\aéugﬁlg{(yﬂ’roﬁrglgé gove OL}?IS o?ﬁ"tek@fé?igé% r@sy be eFe@ared by

stituted as or an
GWGIMHQ darickignal graspe presenot iatherdohylouad &fithe madintiomlin asch a way that

I5L AR 0 08 0BG B ERRRRR PSS porn
cefripoen eflibe imvériiona Prodriwd ioellide/tongpaamgs of the ]!nvenhon whe(r%n a
or -
(REtoR0: B Bl pherc Bt yeS pBrdeBlh S8y offup T s Brosig o the
tqompawmhd)ﬂ‘tm inpamttona$ adrhieistaredtal amhrhnmeyargsuhm;t rasaveeto form a free
91?/5}09?% NG ni?iHcp 8:1 #rée%g% @%@?@ph%ﬁ%g%cﬁ %gl%y Ex?rgpl(g? gf Qr8drggs include,
thut &zl r@allrhlmdytor awtaial forasatalad btﬁlioadbl(dfevdtla&% oftalcmel drgalmme
e
JuteE R BB DT oty e ReR SRRSO i O ™
tri haI"waleoocymgnmdband Astahié struatiretyast mearit te E\dloh%‘ &tSmpound
A e o A ST -
frnigtore; ol éarhrkydtion dmty lan elffejal enoosmadeuﬂt ab@‘tter olar yl as
ona
Subst | VaR deo T 5600 5P e ani it GUR G cgfbotngs. svine,
Eattlh, shegp, gmjs bersegtrabm{aj and theiligd i t ut ed als def i ned
may he
opt | ondPiorE of ke hee’in e biaaauent seSabed Svent of

loztensianyek yhaygr ongy. noEacdur e emai #ieydesamptionendypics Gm@nlcys where
for a

FHE S ligt R R 200 Basbre P oL =tor e hampe
bmt@salmsubstnmw arydll ri|1ea)fs thdtehe amlgsdlﬁmynéy&rzmlﬁﬂ%t be s@Rfitited and
les.inclu mte

Bt ey Pt TgRE b S poliefagy Aopt r 0 rodpelt having no
sybﬁtmbkyl group substituted by an aryl group, which,
in tur

d h | up; d.
for t h Phasr BT IEEl JS R FaRg el &f o i iy
ﬂrmyaﬁm an@ravjmwémd%aﬂhef%xcﬂﬂys i litlarg) @iﬁetéiﬂfgﬁaidégﬁ I?ue{hlt ed%éervatlve
ound o
AR/t el Bt ety dfne Aok SRBPE T og, Stepending
laigembsibbmzep Hetoni <Sagjermfsoaleﬁt96rp@ﬂlﬂ1§iflé}fwrﬁérﬁ13$rbé%ﬁ tab@rﬁbved by the

Uﬁﬁ%ctl ?%&é’s&%@ﬁ%ng lﬁ,— ldrln}/nls?ra? c?rP asak?élr?g acceB{aglerfgrguse ||¥ humans or

domestic animals.
"Pharmaceutically acceptable salt” includes both acid and base addition salts.
"Pharmaceutically acceptable acid addition salt” refers to those salts which retain
the biological effectiveness and properties of the free bases, which are not biologically or
otherwise undesirable, and which are formed with inorganic acids such as, but not limited
to, hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the
like, and organic acids such as, but not limited to, acetic acid, 2,2-dichloroacetic acid,
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adm nistered to a subject in need thereof, but is
converted in vivo to an active conpound of the

WO pwsnticsh. Prodrugs are typically rapidly trapsf/oswedo24541

in vivo to yield the parent conpound of the invention,

for exanple, by hydrolysis in blood. The prodrug

conpound often offers advantages of solubility, tissue
cipicadibicldiniyacid, asedrhiceatid; espeaticeadich banzenssuliongracid, benzoic acid,

BBy st ee g A ier e, PO Soulp Rt Rapric acid, caproc
dHcislc captylisracigf carbonle agid, ¢inngprioadideilric acithi qydemic ack, dodecylsulfuric

R s o B e 5 2308 B s aci, o
@aid; fuprasicianid Dpalectdissacith gewriibic daitygludoBptdRicaid, gAmenic @aid,

PRI, S 305 b0 B0 B0 B8 3Bt porc i
teyrcelicacidl hippties acid, psabdiyig 'a_ci'd slaetlcsa_o:id;rba’wbiohim aci; laude acid, maleic
Zagiér %%M@écﬁ@%é{(ggcg gaﬁ%grﬁfeﬁlé § if§, %hgﬁshﬁgn%a%czdn%&%acid,

ve conpoun he“invénti'on 1 n VI vo
mapihalgné-4 , Sedistilnnis taeide vl ihthadeneedvsioniaracisly bjhgdroxy-2-naphthoic acid,

Pr .uas..of,_.a ¢ . of e inventt on. . . .

T B e IO S S [P i e o

eyrmghutamdic atidt hyeuvinaaditsabeylic acidutammovaligylicterid, sétcic acid, stearic
ro

A A —

iacidedeopleniPacid he filed. ud d f the i ti

et Gl B VATOX A Be or ToTLaDt 0 Group. | 'Eﬁehoh .

to any g?rgﬁé N?g@/y, AR F%@S%?%‘ﬁﬁcﬁ‘gsagf re?e;ggtoctg%eo I Whych retain

o e e e

cl.eav ; . . .

FUFRUSE SNt TRErerlP Vi PR B ACde gl anunpigenic base or an

ionganicdesse haithediee acilt Jaltsdededtiom iacekait ®asdsinsade; batdfe not
uncti ona

ger{z Et der,j vatives ofl.tgl cohol or am Ine f I .
PO D T PR BRESTHES ™Y ARMoRlEhErISH M, RFORRUT; g, Zinc,
cSp;azb] rpacgampse) atlmiaued sakd am:l tae fiker. LRItigfred irfganitesalts atedthe
P, Doy PSS h Salap, A hadiss Ui S5 BHGE geripg from
roegetild tesesinelude ehut allflaid"ldt tinhlmi it salis of pliraargseebhdaracinduertiary
TP Fubelfrhes iR nauldl o o iRt Bingseovotic
Qhﬁm,arglcmbis,iod‘m«cs@mge releihb,isiush aaa?llqtorl%{ lﬁsbiﬂep)tl)lamine, N

" Opt " ar,"optiopna " .means at, ubseguen
ybith B ire. Sty SBineC PRl o i d otk ins. et e ur
attehnblaating, Hearaé Ledimpthylmindetiande 2-dislisiamninesthagr e sai d
A VRS BB Ao RSP SRR b thone
e e, bévathdnhiee, deyikathiad) atimerrs@iantiie, Ry osmhing 8nethylglucamine,
iﬁjb tit.ut S@etﬁqnd t hat .t he descri pt.ion jncludes bo

RFSEIDe: nofeming;togiedhamiae. fes RRFEzINS: Weg! 4 no
ussyIpibatidies) polyamine resins and the like. Particularly preferred organic bases are
isopropylamine, diethylamine, ethanolamine, trimethylamine, dicyclohexylamine, choline
and caffeine.

Often crystallizations produce a solvate of the compound of the invention. As
used herein, the term "solvate” refers to an aggregate that comprises one or more
molecules of a compound of the invention with one or more molecules of solvent. The

solvent may be water, in which case the solvate may be a hydrate. Alternatively, the
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"Pharmaceutically acceptable carrier, diluent or
exci pient” includes without |imtation any adjuvant,

W@ 2005/0€x653 exci pi ent, glidant, sweeteni ng agentPCT/US2004/024541

di l uent, preservative, dye/colorant, flavor enhancer,
surfactant, wetting agent, dispersing agent,

suspendi ng agent, stabilizer, isotonic agent, solvent,
aolventingy be@n argarehsdieentbdbus, dippcovpeliryg of the poasdnd thvention may

}%&%&S?aﬁ@%ﬁ%?ﬁc&@é&? ’ﬁﬂc{]n"oﬂkirta{eatd@gﬁlra Slhg%a rat sesqunhydrate
‘tmhwiralac’etrahymaﬂe}anddkr@ [teqlab evedi @lstthe cciméapdad;ng) ed)Ihatad fatms. The

%ﬂg)%ﬁg f‘ﬁl'g lﬁ\}e?lp?r'? ﬁﬁl g:f‘)e trlﬁé s%'i CeH/HI aﬁtétﬁerac%gﬁg tt@%’ lgc;ﬁ?rﬁpound

I on sa ers to t 08 & S Whi'C
tdﬁ (Hweblnmderd@n cady rebfeboreiare adgmtitng wateper ttd @ mixdéiretdievater plus

e [ h are not biologically or otherw se
esz?o%%ﬁﬁtlou\é@ & ich are fornmed with inorganic acids

s u ch &' phatrhaceaticdl |cnn1pesit|d>r0’ releysdtoca:imkmullauoracﬁ alcompound of the

h b ' I: | d
AR TR TANTEN S NI ER CE e —
émtzi\_/dom?ptgjéndgg Q@fdglﬁpe gahemlags gfuch a medium lncgjg:ez all

TR gb3REL SR E e B RS Sreorts BieferBEe

benzoi "d’haapmhcéuyaeﬂettam arhnmmt\'zefers tathad amoantdi ardompaomdllof the

10r - 0- f .
SRR G St 26l S R iR i brctent o
affedt reajradraMsadefingédibelolo, (iﬂtainSE(]f:D-fdeiatecadllsdaseedrlb@ﬁ@ltldn in the

nesul ni c

,2-dis | f oni aci d, e E
starRh Rl 8 Bten TS ARPHN  BrBousd of the ipyeptio which
a;onshtutgah ‘o‘(hérapemlcaw afech@MMSIre” vt sy d@b&tm’@ecm a8 lc@mpound the

St P el sy 1k o Gefinel iy o e dufiastie
aietedmnr@by@nhelg bgehd of tridipatyr skill id€Hethrt heamyUbydrt € /S odn knowledge

| actobionic acid, lauric acid, maleic
5’@%3}0 ﬁ‘l‘?&??cidséf&‘? d. malonic acid, mandelic acid,
met hariesatifgor Uraaaheht” BIGied Heedinl comtmbhr@bmﬁm &f the disease or

sul f ani ¢ acid a ne-2-sul fonic a
PR AR R ShEiciErediy 6 Somanchatiiodné fgsse or disorder of
attedst, an@tnblcldes:l d, oxalic acid, palmtic acid, panpic
acid {))roplonlc 1 d,,. pyroglutamc_acid ruvi ¢ aci

salicyVic é)rf?v(?nt"?ﬂcthﬁuﬁgé%q c%?PS’EO%?'H chlgﬁ n@ mamgal, in

phaedtlarg \Amen ductsmasinial & phedishost@td e kendiinthut hid Bstyaibden
Cld uenesul foni ¢ aci d, trlfluoroacetlc aci d,

gﬁde?ﬂ VIGity  and the Iike. "Pharmaceutically

acc ept(ﬁa)bl e mimmgadél utsem srabohditiorg .e) arréding R986veidtnient; or

whi ch et algI t he b $ |cal effectiveness and

pr opeftl] es "gieVing&he dizeasg Oof qANAitRR; 4y %ﬁ“émﬂé?gress'on of the disease
lor obriaftional | y or ot herw se undesirable. These salts are
prepared fr.om ad Jon Q an |, norgani ¢ _base or an

b gant® Ussddeta s iscts” 554 Fbfier by Or o

Ilméﬁcgarﬁgéébl}'&&eﬁay t&ﬁdjlﬂ&%nt lhlllﬁatah@pm&ulé# whkagd of SonditlR may not
pot

I um assi.um li m cal ci um
Rt B EhafR CAveA v bast (o b e ot S8l Besarkeshgut and itis
sRdremranst ybhfecbgl’rﬁ@ed &y @H%@é@edbut@ﬂyg@%rcuﬁciﬁstrébléﬁ:@n&d‘@l or

niu SO ot assi u calcju and magnes
§ngeg\gmr§u%mo o lF?%?ﬁer(rl]lfIC set og symptoms havegbeen ldentlfled by

clinicians.
The com’pounds of the invention, or their pharmaceutically acceptable salts may

contain one or more asymmetric centers and may thus give rise to enantiomers,
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organi c bases include, but are not Iimted to, salts
of primary, secondary, and tertiary am nes,

wGaasoitess ed am nes i ncludi ng natural |y occur rPemUS2004/024541

substituted am nes, cyclic am nes and basic ion
exchange resins, such as ammoni a, isopropylam ne,
trinmethylam ne, diethylamne, triethylam ne,
tdiagberepykeayiane other etehenirsinzariciermsethaimey beidefined] évteohs of
et ] h I - di | A . .
SRR AL AP RE Rk o LB OF SEL i igo acis. The
caesanit myenimmae aiqae] tohpcduddalhsuoh, poshible isemelsetavakkas their

IERTR M e PO GuBE oL BERE ATHAT R 861 O an
t(Lp iesinteasimay, beurepared usipg sbiral syntbpnpopehiiatiicagents, or resolved
i S el P B PRl G B Eiral Afumh Ginen the
icoopoapyd dedcnibed deretinhgdnéaim olefinietbalvie lbandser, other centers of
tr hyl ami ' |.oh L.am hol i d

PPEIRASE Py. E0g Uafr PR T Byl 5 5eB8 ek ngy
tobmpoonqbsf)imlddebom][EalhahZ@ebinemc isﬁksnertsedi{lfw:‘@i, all taukegneric forms
t " vatg" refer 0 an aggregate that conprises
oﬁ%ég%?s"ﬁ%?@e(fﬁg b@dﬁﬁ‘é@edtof a co%'gougd of the incgnti on
Wi t h onistereoisomer” nefeesctu laecrgfound imeietup offtiee sarhy atoimsBohded by
A 85a brody b oo G Een Mia AtSiorly e Ssohhere not
Titeschabdeea bt Mpe pretendihvédtion o aenlates vaitdus Gerediyoraaissind

as._a hydrat i ncl ydi hg a. nonohydr ate, djhydrate,.
RIS RE and BELRS HaRusmes iefurplers ek Bpisprers whose
?ﬁtﬂec&h&% éla;r"ek@nsmrwvgiob?aﬂe hiveordmages piosidl arptisen] vat ed

orns., ., compound, of the invention may be true
o vairk g RoIR o erb LT 100 i ol it another
iafore Bf thersafmaymoetale yTHesprasentaheatidn inclodss Rt hersof gy Said
m xture, of water plus sone adventitious solvent. A
CBRRPHES:ut i cal conposition” refers to a formul ation
of a Cwepbenticabharhing protees) tana Btractdreadiagdmismsga mefsih biyiploy and

35 BL Sieat Py e kB S by Elapien Ugion 7 hprgtiie
WCamﬁﬂ@@estﬂiom.udembadj@e, A rmeﬁuhbl@alcﬁem@emﬁrﬁéd &émployed
uents or ex lLents t

arriers i C erefor, .

P31 S neluat T goln Roarirl i e bl fe pbichd afaghes. For

@uamd wple, teicl@écgfymbyll’d:dnmﬁséd‘@'] ét?ylmﬁgrmeﬂiimbycldﬂm_ | substituent.
m ni stere 0. .a nanmmua erer . uman, 1S

bR S PR aES, Ao s ArS idkttied cHEp L S5ie rbon atoms

amichGlde R SUrALE (b I5H b t6 sufdeivnt Hydasyehhtd e to@imMte the

preferably a human. The anpbunt of a conmpound of the

|

IVABRY-i on whi ch constitutes a "therapeutically

ef f ectFov examiplend compbundvafornilen@))de et forth bBeve RO B0fmary of
he co dltlgn and its severit

.. a he age of the
Frtcs. hBSriihatdY i ocka b BLRDrY AeETot e, R
yid Rier@tad jydieden; BRIRF, RNRINKE R, Rband g regaaéh hRirogen; R?
r|]sI E-pﬁgﬁylénﬁwpﬁgn%ﬁ\yl); R®is 2-trifluoromethylphenyl; i.e., a compound of the

following formula:
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and to this disclosure. "Treating" or "treatnment" as
used herein covers the treatnent of the di sease or

w@oemdiotiesh of interest in a mammal, preferabl yPeEr/nsaved024541

havi ng the di sease or disorder of interest, and
includes: (i) preventing the disease or condition from
occurring in a manmal, in particular, when such mamal
i s predisposed tds&he co on b S not G etk bekn
di agnosed as havi ng\jit /(i )\ itin 3

condition, i.e., arfestNng i¥s de el op
-sease orNEE%H|t|o§L—+/£?

relieving the g
herein, the Terns "di sease"” and "condi tion he
used int S\ changeably or nay be different

causative agent (so that etiology has not yet been

o pread barejn anif-ist(Methvi-penativf-enie)-pyddaziegodjriipardaziag -yi-(2-
qnmjo'f,&ﬁ@tﬁ yitHenPet@shoRB. undesirabl e condition or

syndrone, wherein a nore or |ess specific set of

synpt éristainipgicabareupsielibe £omEowdscfithe ipvention aTé depicted herein as
GARRRSHEREN {WdGar\6F TH c%‘?npo%dé Bfthé |rR}éﬁﬁc5WCIe&téx891|gle, in the

acceptable salts may contain one or nore as
dellowinasfogndarily t hus give rise to

enanti oners, di astereoners, and ot her stereoi someric
forms that may be dgifi ned,Ra n tepqﬁnﬁ of absol ute
stereochenistry, as (R - pr R ,R&® (D)- or (L)-
for am no acids. The ent | |on is nmeant to

include all such posgi bl rs, as well as their
racenic and optida ONTE. TOATTR actfve (+)
and (-), (R - and (S)N.,: r (D¢ (L)- isoners may
be prepared using chiral synth L i ral reagents,
or resol ved using conventi ol @ i'qgues, such as

R A e S -

@Btbemgc EOMNR af Tigje destripiion &smmmm gesazibd aulN|gesp attached to the

RS RS MR SRS bk 7 pFEIPRUEES: o

lgl’@lnfms folldve: n@(@)NeR‘awé*o In othendedst thellkéscrﬁpﬂou @eche W and V
nﬁwe:a%@%%pe G158 B 1 B BRI ) o copiced

dbb¥eer ent t hree-di nensi onal structures, which are not

I nt erchangeabl e. The present invention contenpl ates
arhodingerds eftbeilm@nmors and ni xt ures t hereof and

i ncl udes "enantioners", which refers to two

st er edi sumembodimestof the invention, compounds of formula (la), as set forth

above in the Summary of the Invention, are directed to compounds wherein x and y are
each 1; W is -O-; V is -C(O)- or -C(S)-; R* is selected from the group consisting of
C4-Cazalkyl, Co-Cyaalkenyl, C,-Cyshydroxyalkyl, Ca-Cizhydroxyalkenyl,
Co-Cyoalkoxyalkyl, Cs-Cyacycloalkyl, C4-Cyocycloalkylalkyl, aryl, G,-Cqgaralkyl,
Cs-Cyzheterocyclyl, Cs-Cozheterocyclylalkyl, C4-Cysheteroaryl, and
C3-C12heteroarylalkyl; R® is selected from the group consisting of C4-Cy,alkyl,
C,-Cyzalkenyl, C,-Cyohydroxyalkyl, Co-Cyohydroxyalkenyl, C2-Cjzalkoxyalkyl,
Cs-Ciacycloalkyl, C4-Cyocycloalkylalkyl, aryl, C;-Cigaralkyl, Cs-Cyzheterocyclyl,
Cs-Cyzheterocyclylalkyl, Cq-Cizheteroaryl and Cs-Cysheteroarylalkyl; R* and R® are
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nol ecul es are nonsuperinposeable mrror inmges of one
another. A "tautoner" refers to a proton shift from

wor®satwsl of a npl ecul e to anot her at om of t hePCHIB2004/024541

nol ecul e. The present invention includes tautoners of
any sai d conpounds. The chem cal nam ng protocol and

structure diagrans used herei n enpl oy 9and rely the
cershinyeiogaarandRT RSt R R aR%, R, IR’ a0d R3Yareresastihadrogen.

ver si : id.ahl r ' Dy L2
(o S PR B8 MR AR AR Bl v -0 e
Her-€i-aralky! entioselivt substitutpddayoriesormaaere dubsiituards sélectgd from halo,

t ieh hes., Opr | 3.
St Rl RS0 5 AR BUELOBLIRILADN: s pheny
saptienallyseihstituted bylearior alorg subsiitugnts stilendgdinem tleé brompedssisting

ldenti fied, f one ton l,ch, are
Bl B bES HoER L, R T eRI AR B BT BN B
conpiattysutforyl, Bl RAey-O R Ex-EHP)@R'*a-StOMDIORITY, ofcloalkyl,
f I i ry ,of the
R ety P g B R BB A B T eyerioBoy
i lec®ddyom hjdrogen, tCralkyl, R4-Caoytiddikyh reeyl @eaatalkty.dr ogen;
R6, R%x . R n are each. _,.
hydr ogen% %°5§7“%E? ‘gﬁ"é'ﬁ_\? ?”2‘%°Hﬁe“?8ﬂee§’2ﬁ°ﬁ”§? W&?rei"%R IS
LACiatalkgr aptiet iy quibetityted by.ame, or anare sploatintbntd sdléeted from halo,
f ol ' f : ' rein 3. .
G SRR B i oG o9 Bl R s phepy sptiwnaly
i subgtitytiel bl Dnetor nfdrel eulmatitenid setdutet/irom ithed ranp rensisting of halo,

rtaj ' oups, _of the conpounds of the

iqﬁ\'/&éﬁnt'rl%cl)({na%%? ér%dggl e 'E%’Oﬁ%?@'i' n as |inkages between two
par t s Arfothenembodineent dsthisf erhbalimantené compodirals vexasipl\eis -C(0)-;
g .t he fallowng.formula{l); R 6a. R6 R/ - N N V-
% it R GaouRhaMuR S Pheth Sfiony Guituiedly gl pmore
-Np RISt Opdected mdm\the gralpswnbibtiey offailo, @xamy Initro, &gdroxy,

[ - CLOAN | = . This, description. i nt tq, i
JEAIE R B bl e conbaRahoB, SesBrBaET, R
f-0I0(0)R'?, -REOYI(FRL)-S(@LRER )a ey cloeikil hétorodesigl héteraary and

roup attached to th . qrou s follows: -C(O NR
BB T AGIRE, it s schtafenl Rsle el g iRy
C,4-Csalkyl, C3-Cscycloalkyl, aryl or aralkyl.

Another embodiment of this embodiment are compounds wherein V is -C(O)-;
R?is C3-Cyacycloalkyl or C,-Cypcycloalkylalkyl; R® is phenyl optionally substituted by
one or more substituents selected from the group consisting of halo, cyano, nitro,
hydroxy, Cs-Csalkyl, C;-Cstrihaloalkyl, Cs-Cgtrihaloalkoxy, C;-Cealkylsulfonyl, -N(R12)2,
-OC(O)R"?, -C(O)OR", -S(0),N(R2),, cycloalkyl, heterocyclyl, heteroaryl and
heteroarylcycloalkyl; and each R'? is independently selected from hydrogen,
C4-Csalkyl, C3-Cscycloalkyl, aryl or aralkyl.

One embodiment of this embodiment are compounds wherein R? is
C4-Cyzcycloalkylalkyl; and R®is phenyl optionally substituted by one or more
substituents selected from the group consisting of halo, C;-Cgtrihaloalkyl and
C;-Cetrihaloalkoxy.

In another embodiment of the invention, compounds of formula (la), as set forth
above in the Summary of the Invention, are directed to compounds wherein x and y are
each 1; Wis -S(O)- (where tis 0, 1 or 2); V is -C(O)- or -C(S)-; R? is selected from the
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| i nkage groups are neant to be read fromleft to right
in viewof fornmula (1) as depicted above. Enbodi nents

wo@boosheiskhventi on I n one enbodi nent of the i NnVREIK/USIV04/024541

conmpounds of fornula (la), as set forth above in the
Sunmary of the Invention, are directed to conpounds
wherein x and y are each 1;Wis -O; Vis -C(O- or
-grpsp congigting ©f EeiCasiiotl Grmlkenyl, goduphydonyilsyli ng of Cr

28l : | 1@ 28Y.80 ¥
g TP ey S RUSY BRI O covcloatiali,any,
B Cram|l, datTuyheteroayayl. 28y ei-betiefagyelyirikyl, CatOyiheteroaryl, and

- 1 3 r . e _
& G ) SRR R latiroun consiging of Gr-Cralky
R-Cralkendr GaryphydrxalkyRE -1 Grhydrayalkeanylr Gt i-aklsoxyatiyh

i St f [ ' |
D W T ee—
s-Chbelekasyginbkyl C:-Caheterosryl aral Gy T -ha@araaiylalkyl; R* and R® are

| R /xC |_KWl0a
R S, R By R afor eybt afie fachdydrogen.
Cl2het @noamppdimedt ct3hisienttiodinesrs arey tamhpaunds Ribeeainl VRS -C(O)-; R is

. \ , R .

T TN T A TR
enyBodi nitem thyerosy, conpallyt £ vhineloalkyl arsl CEC)iRaloRRoNys R’ is phenyl
SHOSEAR A2 S P A 0 o RS oot
of dhetex gyancs niealydydxy, Ci-Ogaikyli Balsahdydlkynd,-Cytrihaloalkoxy,

t ki XNrBR3 | ay| L 0N: pstituted
o SRl N A ENRC U PRR ST PINTRE B
deterpsyadlyhdretérodrgl and fefenerylaytibalayl; aydleactyR'? @ independently
- i hal . = i_hal oal koxy, Cr
R o Frohén. Ty G b Cy b el Byt 5
- S( O) 2\{uRb2) embedimentadfilyib enibetierent yd gdmpduatie mbareit R? is
h ) cl kvl an ch R12 .is
e aRB AN LBy & Pl Rl s gqpgated rom halo,
C3-Crbyt I dlskinkloalylandaC-Gtalhdiyd Ikox@nandeRbie ghemyl optidnally
thi.s,: [ r Q ds erein,R2 is -
RGBSR 2 prE R AR G i ikl sprsiing of halo,
SubSdtiitalmstitys askCeCttadalbalkoyhal o, Cr C 6al kyl, CC
6trih ri.hal oal kaxy: . and R3 is phenyl . .
opt | orRis EmpBBfhert ofRb 3R SR ikl ERoMpeyBetRein vis
s6( @kt Ris {0 @nalkvk ogCetpatkengj Bl is phenyl optidrally Enbstituted by one or
[i r.i hal oal koxy. ot her .
ThbB L RRRR B So RN Kt hislp BPe Er oG Mine pronhytron.
IG-Gdaky), Ci-GrRihabalRyICCI-ZatrikgloalaoxyCl,GeaRablinyl, -NR3%)i, s
P oPH by ls6,ut ed by onpe or re
s@?@%%bem@@gl ’eé@gﬁﬁgﬁn Ctyﬁ'8a%}"o %e'@%gﬁs??tﬁﬁ)aw and
ihetesparylggcioalkyli dndagach Rt isiydepend &gl seidctedGrom hydrogen,
tLi Kyl cetri hal oal koxy, Cr
GtaeoL SPrctitoa AR 5§ IM9E & Ko - o0 oraz,
- S( O) DifeRIAh&imentadf tras kybodiheneaeapepounddwheremaRits phenyl
%‘Bﬂonally substituted by one or more substituents selected from the group consisting
of halo, C4-Cgtrihaloalkyl and C;-Cgtrihaloalkoxy.

In another embodiment of the invention, compounds of formula (la), as set forth
above in the Summary of the Invention, are directed to compounds wherein x and y are
each 1; W is -N(R"); V is -C(O)- or -C(S)-; R" is hydrogen or C;-Cgalkyl; R? is selected
from the group consisting of C-Cy,alkyl, C,-Cizalkenyl, C,-Cyohydroxyalkyl,
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het er oaryl cycl oal kyl ; and each R12 is independently
sel ected from hydrogen, C C6al kyl, C3-C6cycl oal kyl

wa@eops/oowsar al kyl . Anot her enbodi ment of this ePtDUS20041024541

are conmpounds wherein Vis -C(O-; R is

C3-Cl2cycl oal kyl or C4-Cl2cycl oal kyl al kyl; R3 is

phenyl optionally substituted by one or nore
s@da@bh!dlema&ewll @@{Ceﬂlwov(mﬁ‘rk)tlhés -gr-oygioatiomh $3.5¢ -eygloatkylalkyl, aryl,

tr gﬁr%?@g%’g (ﬂﬁe{@@@)ﬁr 3- an{d@/(bl C%1zheteroaryl and

GBaaCKW’ESmaMaiWI RYisi(sRERYER, frm@mcons@(uﬁ:g QRL2Cqzalkyl,

byl het

ORI 2 Lo NGO o VR AR, o€ LERBR Ky,
[ %peymtalkyll ﬁ&b@&ctoad(ylaikzyhﬂlrw dlBye@aaraIk&t C@&hbheyérpcyclyl
- EhEIRI1, ér-ﬂé%%{ or A A ¢ CTREIRRMIRG Yot Sl R are
aaébblth@dﬂobyh,edddyﬁiﬁ REHR’, FB”‘l R?, ﬁ%ﬁ?landﬁfi‘ aneaédcythyddrofgen

i ent s ed, fr .

She or O StpBmBArahis ERIEREH LI WM RS MRETSTEY S &0 R is
Catirddealon & Kaakky!; Rzlsaﬁvdﬂhmalk@'rdqmdlnaIMUbeﬁtutefid)y one or more
LT BTy, 253014 o n
O APyiihatisalvdxgr B is pher@rh dptycrmtlyesmtutéd WY bise eiSh6)elsubstituents

SHREIR tprb st i S e S oo iRy @yfeas?
- C(fgirﬂaildeéi{w'IQ mw@wnwty oy@daylsulfonyl, -N(R'),, -OC(O)R",

%ﬁ(@;ﬁ%‘ %géf@b% @)n bl@%%xl&é%%%kc&é%a %[o,ar)glagg ,heteroarylcycloalkyl;

@ﬁd@hzan%? is\ihdep€RddritiRselceteddond Hydrogen, Cy-Csalkyl, Cs-Cecycloalkyl,
C3- IClZEail% Zrocycl yl al kyl, C Cl2heteroaryl, and

GRY' L3 y'roaryl alkyl; R3 is selected fromthe group
consi ShnegmbbdifentGif2aib kyibodigrenCaZaddeegtinds wherein R®is phenyl

%’n ailg)é é%g Q)p}fl’oh%g% @Cf:%égg %@&éﬁ%:s??ewéd from the group consisting
Mh@bZCyd@mablballkyﬂldnyﬂQ (’a‘gtryiﬁjoai%xyﬂZiar al Ik)lél I

C3-C1 t A , O N
Grohe CUPY T FrEgiiPeos SRS HERSH SaPidieb) e Auoatiicssherein Vis
e@(ﬂ)l) f&ﬁs@g&r@gemndCR@ealmaRZ IRT, -Gk, R&r 1%!@@n)JRQ33&D1gcycloalkyl

OB Doy B RO e S p ety Bttt Getpypns opgorq substituents
GéleCiddranh kel grops cartsistihy ofsbﬂastaytaub atlir®hyarRy,oC,-ORIIG/,

f@é“feh‘ ; V%@r ?c'%% Effﬂa O%Hﬁf"&o ?q?ﬁ%affan? gﬂ%‘tﬂz “OC(O)R™,

(F@OR'habE),KEX);, dﬁa;)alayl?mwb:cy@w n&afe@l.arw afdi heterdanwfi@@loalky!:
ZHA 0GR S idRnaiT . pHIRES (R B ehah Gy oy S Bgioat

@ryl ofatalkyhal oal kyl , G - C6t r| hal oal koxy Cr

Rl O N SLORAZ AR ) ot
abdvdipttre Sanyhary of ma“h\wntlom@e Gﬁ@d‘lecRﬂo%dn‘ipounds whereln x and y are
| ndrbgqyi'gg& l{g;?(?)l e gl({)gloé ! Ogﬁ is hy%rogen or é/ Cealkyl; R%is
selected from the group consnstlng of C4-Cyaalkyl, C,-Cyzalkenyl, Co-Cyohydroxyalkyl,
C2-Cyz2hydroxyalkenyl, C,-Cyzalkoxyalkyl, Cs-Cyocycloalkyl, C4-Cqacycloalkylalkyl, aryl,
Cr-Crzaralkyl, C3-Cqzheterocyclyl, C3-Cyoheterocyclylalkyl, C4-Cqzheteroaryl, and
C;-Cyzheteroarylalkyl; R® is selected from the group consisting of C4-Cyalkyl,
C,-Cyaalkenyl, C5-Cyzhydroxyalkyl, C,-Cqzhydroxyalkenyl, C,-Cqzalkoxyalkyl,
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A further enbodi nent of this enbodi nent are conpounds
wherein R2 is C7-Cl2aral kyl optionally substituted by

wWOR@®s011680r e substituents sel ected from hal o, PET/US2004/024541

Céal kyl, C-i-C6trihal oal kyl and C-i-C6tri hal oal koxy;
and R3 is phenyl optionally substituted by one or nore
substituents selected fromthe group consisting of

hé4-6 2cxtioalian.rGHal.cpddaylationt] atyl, CECrataityb &:kDxlyeterocyclyl,
SRR FRRAUIS € tleRipBoPiits CIEEHL SRR & apd R aro
Gacindidgenyand R3 R%S Rﬂhaﬁle,cﬁSi,i%’muwgf’a srebedhthytiegehy
: ' t N roup.,. a1
cons PHPERLBUR BHER iR fieers LORRUR WHsRR vz 010 R i
rydegeni dndl: sk lkyl R? & CBi:pikilaCo&hdatkenyl, Cs-Ci.cycloalkyl or
P B Poucelesyibet B e @rare pubstivents
_aﬂedbdtmi fewmmwd,;r@yplcoastiﬁyig;of held, egnb, Rird, hysiroxy, Ci-Cgalkyl,
G RGP E R i O I AR B N B SR QR ™
t-h]t(@)@ﬂj‘lﬁﬁéﬁ(@iéw( l?é}zecwmp@d L helisemodyelzlg :ugteRﬁa brj/l fa_ntn hen%rd)arylcycloalkyl;
ontj 9 1y [ 0
s%deec%%gcli-\l ?%sﬁ'sﬁl#%sﬂ?é‘h%'ﬁ@usﬁp%é)e ﬁfolﬁl hﬁ%og?n’ﬁfﬁf ’ah%t?;-czcycloalkyl,
Irar laedliodl Kyl d C Cotri oxy. | n anot her

%g}éi Y g 1 ﬁg invent i E)I aCoa oungs of formula,. )
(1o G mBoqitnfn o8 HeiioeiR T fithaney e WP R o C-Cunaiiy
|andeRitis phenyhptiatially stisstititer bpopoondsredubstitusnts seledted from the
e AT P b hradhi denk b, o
CONSi Sﬁﬁdﬂ@r@?nt@dﬁ?éntbatHe)db.ovﬁ?%ﬁﬁbdif?rf(dnke;:@ydompounds wherein V is

v hyd | k -G dr a nyl .. .
%ﬁ@}%@%ﬁ%&@é@@ﬁ C%?_s%ylégilg|C%2§1@pl?yl)ép_’u@ally substituted by one or
Zogrelsobstiydras kylbcted fpm hdly -0gada mittds Yiydroxy, Cy-Cealkyl,
LA L e i P r
Sabrecsumtlit[hérﬂﬁr}sélbeteg froopthe @I’tﬁjpsdo:nigtimﬁ oﬂﬁag;b?@ﬁdswtno, hydroxy,

-C_, 2 ) - C ) N 12
Sl SRRl e S e BB Cr kel MR
COOQD R1§’,C"CQ‘3)@@1:2,6\13|(<®}2N(R’fi)é,LcyCBZ}kSBl Bietéfﬂc:ygbl, heteroaryl and

- Cl2het -6 t erqc a ,

ineBUERRtand cort Shapreaio B1pceq oo Rudrmgens: o
aaebealkyll CagRoyclaaid/!, Byl oraealkyR7, _R?a, R8],c R8_a, RO and
B T N R -
hiy thecfgkowing Reactidhed dhphnies BAdiExafapieel 2ar al kyl optional I'y
ﬁ;lbzt Ihaétgﬁtgerb %’pg&ﬁmgh&, g%&}%?t%g%s g#é%%rqu/tﬁﬁt’iosr%rgcdﬁrggteg E[(?wn;rds
Gedthodradfaraling aadass odnditoa inesidtex By si8ardys-CoAeRYAturase

one or nore substituents

lonal |y substitut g.b X
3B LT P e mErER: HesrBindhn Mey e RGOt FURINLeTG) & danammal in
miekd ther&yfdr bxtapeQidallpbkydtive GoGht ¢fidhednull lof fdahula (1a) as
Cé%t&rl hal oal koxy, GC-rCeal kyl sul fonyl, -N(R12)2,

X r&eala%ove.

In another embodiment, the pharmaceutical compositions of the invention are
directed towards pharmaceutical composition comprising a pharmaceutically
acceptable excipient and a therapeutically effective amount of a compound of
formula (la) as described above.

In another embodiment, the methods of the invention are directed towards the
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-C(OOR 12, -S(O2N(R12) 2, cycloal kyl, heterocyclyl,
heteroaryl and heteroaryl cycl oal kyl; and each R12 is

w0 pbspersent |y sel ected from hydrogen, Cr C6al Rgi/pS2004/024541

C3- Coeycl oal kyl , aryl or aral kyl. One enbodi nent of

this enbodi mrent are conpounds wherein R3 is phenyl
optionally substituted by one or nore substituents
dedagoeridntiios pravestigr oudisessas imsdiateyl lyf stharogl-CoA desaturase (SCD),

S SPhRPSttbogny bRl b s o o fehlehia an
whsaresra otlipid me@(b@nsm fd e@eh?uy oglisease ralateo:ﬁaelbyduted msma lipid
e Gy Sl ARS8 ooe, AR e e oy
SWipsnisteting dn bffedive aproumboiea sarbsaundud thesinseritioot Sd from

r.0X -
tCPe C%gﬁté&rgé)%? tn%%bquhﬁ% 0%1\2?%}8? toc%?al?%ggéml% | 68g{]pz§8§|9n %@tamlng

Gﬁabmb@mwmﬁme lnvemm.Z)rQone @ﬁb@)nﬁ&ﬁt theGO@rDBN t&ates to a
éyéﬁé%é‘lsn%%rﬁﬁdﬁél ’of "g‘é %ﬁ&&ﬁa Pgh%ta%regt%%\ﬁy acceptable

|qach§1) end éman gmeentedfieetivef tommdmjaje oipdyeeridy le@ladriky treat diseases
SR IR R Mo Rler R bRl Sinefasiministorod o an
(anm)ual prsfesatly & ovdnimab st preferaigly Slhmtmh)paoéntt e an embodiment of
D B PG oS IRPHIE TS Sl Voearces

Rt chele$tychl, bgéme adm@ist@diah loy baid Bampsurakbfais Eﬂeiﬁﬁdﬁmrtdhﬁe

%ﬂpné?ﬂ tf’th()g( ;ﬁ tyonf ISC ésefgz al k%Q?}ﬁ]{%gﬁ%We to red¥|cé said lipid level.
YEMShr al kyl |

G-C1 2het L al kyl - "
C"het%ltg]r% Pre %%y%g%rlgloagéﬁggﬁ{[ gpﬁrgﬁ@% ﬁ?[far!acééﬁqagcomposmons and

swedtieadsedl ubingring bempowulp andnbashacegticd] cGnBbsi@aiskyt the treatment

%d@%gﬁelvgﬁﬁ%l of d%%ag% 2m\é81a e yI sligelarbyl—CoA desaturase (SCD), especially

roxyal Keny
(DBFY@IIJ&B[D( d)@@)kpteféﬁ@bl@ﬁ&eyséﬂald@d to dysllpldemia and disorders of lipid

e T 0 TR ——

Carliepecwaandiseasd, 842 obesityo meyétmlllkyi'ndr&#e and trRBlll@r By

gg@*ha%r{éﬁﬂ t%ean%atgﬂgm%%bd ﬁgucéﬁg R7a§ﬂ R%fe F ciiys .‘gmount o? an SCD;

erlrtnmtatnng,rﬁspamellwompmug,obngemer ein Vis -C(O-; RLis
hydr o C 6

C2-Cl epsﬁ%eﬁ?/!?the&gﬁ% Wgrﬁiﬁogl R@Y'&%Sra mem/od ' for treatlng a patient for, or
Prot@iting acpadiahidydrabkydlopiRy & disqusenylatenitd idgsipideynia and/or a

BB R S P B BB S B bS5l S

@m@fi‘b@ksl'?@he"ﬁbhﬂ' thad:;Leg(algkyabnor@fgl ﬁﬁﬂl Ievbalsogi é%éﬁﬁ\éat@j plasma
n - - - .

T3 a5 eyt s el o RETER G g1 e is = fatty

anid, sieherscaiirgd 0ryc&inqﬂé>&eﬁlfattyaa‘nﬂd Etﬂgiltrce%@s iphospholipids, or

6@3% glesgutgrll é§, PN%EI%CIESIEI c%lgsrperoy %v&g aré elevateg%r LIBY_—cholesterol

levels are reduced or any combination of these, where said lipid-related condition or

disease is an SCD-mediated disease or condition, comprising administering to an
animal, such as a mammal, especially a human patient, a therapeutically effective

amount of a compound of the invention or a pharmaceutical composition comprising a
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aryl or aral kyl. One enbodi nent of this enbodi nent are
conpounds wherein R2 is G -C 2alkyl; and R3 is

w@hb@splieapt i onal | y substituted by one or nore PCT/US2004/024541

substituents selected fromthe group consisting of
hal o, G -C6trihal oal kyl and Cr C6tri hal oal koxy.
Anot her enbodi nent of the above enbodi nent are

- ceompeund of thedrwsintiorvwhsreirdhe)comprang sodylgtasgbe activitgiof SCD,

dg;@@ygw hurf@n 68p$7- Cl2ar al kyl optional Iy substituted
y 0

ne or nore substituents sel ected from hal o, .cyano,
ni t r o, Theyehmepopnd<of thedulekijon modulay, pieaferbblylidybit, dredaddivity of
oLt ' l; I ionally substituted
by oénﬂ%?%lgg%g%ﬁb ?‘%@H@ﬁts s%?gi't ed fromthe group
consi sthergenefal halue of theznempownds of thiyreobign in@rodbdainkyéspecially

BiiBhbo. 1 AENKY br sCh e k' Weis e 6 asepugespibed betow in
-Bg)pie R(AREpydivelyyibegehksal valhe pEthecpoipplindsietiertieg gisorders and
|. : i .

iEheRE0 e e B R a5 RoBREA it foqgs for gpmonstrating the
C3fiaasy ptearapduyids irairgatingrobasity, KigbeteSpe ele_ﬁ/iateld enigjgmﬁride ot S

.of - t e n
Aol RRR HSr b e 0K bR BE S sl FoPRE Tndlfle ber
a:gb@Bhé;/fawbddVaibhlE,frdnhHaﬂM Bp[mueDaMm/, Ir!mvélndiiiampaﬁs,andiana)),
i 2k QR L OO R TRl el 332 C sy River
d-atrarataies (MostréalpQuéteechet hod conpri ses adni ni stering
oft ect ToeRmAslndegrtne MR inBal JrarBailof o dgtespdesaturases
desicare beefuldboveating dissasehiand eifmbx?ﬁrmn lrntjma?@end otrher organisms,

e i.nvention a
TALIREE roSEhub AR el ot BT U eSHE or aposn
ajeﬂh@rdesemmde(i&d)légifaai @;emia{kdravrﬂnr?hp%/ bafamﬂd'a&ddby rpodulation of
| | fective anount of a conpound o

Héﬁ%%ﬁo}%%{u%asea%o@%g% raich\@@' above. In anot Egr
enbodiAweddfined hereirg th SBD-ofedidted diny®set drapnditien dicluees Bdt is not

t.owar.ds _thetreat pent. and/ qr. prevent.i of di seases.,.
1BHRATE BEhaT LB oR i B Y e Refprd BT sgpse.
flystipideBUEs (id@g bpirret émited jo dsadases serialkeels bbtriglycerides,

slipidem . a _an ' r f.. 1 1pi t abol | s an .
DRy oL AT Pl Boibtet LRk P g rato o
l1ével &0 fatyratidsy asathérefattyl bcids 58, defined elsemhere h@sdif )y cholesterol,
net.abol i.c, syndrone an he |i.ke by adm njster.ir n . .
SFp 308 DT P B esiBlstin Bsrialize Sl ierolsibrdiie (nduding
plisesders charaetetiraaibyadefoctive lrateese tilgh@bnarepbit); &dmilial combined

0 si.tion containing.the cogpounds of  the jnvention.
PP b B eREd b RrenaTBIP P Erasre boRs clpobes
cerebrovascular disease (including but not limited to stroke, ischemic stroke and
transient ischemic attack (TIA)), peripheral vascular disease, and ischemic retinopathy.
In a preferred embodiment, compounds of the invention will, in a patient, increase HDL
levels and/or decrease triglyceride levels and/or decrease LDL or non-HDL-cholesterol
levels.
An SCD-mediated disease or condition also includes metabolic syndrome

(including but not limited to dyslipidemia, obesity and insulin resistance, hypertension,
microalbuminemia, hyperuricaemia, and hypercoagulability), Syndrome X, diabetes,

insulin resistance, decreased glucose tolerance, non-insulin-dependent diabetes
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conposi tion conprising conpounds of the invention in a
phar maceuti cal » acceptable carrier and in an anount

webdosoticse to nodul ate triglyceride | evel or tRBCT/D8BD4/024541

di seases related to dyslipidem a and di sorders of
l'ipid nmetabolism when adm nistered to an ani mal,
preferably a manmal, nost preferably a human patient.
Imelitns ehiped| diebrtes Typad Hiabeiepodialatisreontplieativat, oy wWedght

et reidbtlc hY el 6 R3S, BEN o, cochoinang
swogexiaheighd lask, bdvdy masssndéxcandiaptirt fetated diseased. kmga priegerred

[ ' ' [ : t eff [ 1 1
ST L raBRS B e ite e o oot Biifs and
@besihe | nvention The present [ nv_en_ti on relates to

oo ARG e R B B MR o
fused tdeedcriba iroentiitiom déroprigiiesenbinationefof TysensR®etes, impaired
iR Bl s e fosiainn et SAS cbort) dpciiteed abdominalgirn,
dypéritrjglybentemian bwdHBbr @esirieheriap hgbereszaiaribiliganddd
%ilgg)%gzalml. a disease related to elevated plasma |ipid

%ial |y cardiovascul ar disease, diabetes,

obesi tAn SOBimduiited disgass ongnaltidn bl ihdlkdas faMly liver, hepatic
L ni.steri nt in need o

admi to at i f such treat ment
SRS rEboR A ORo BRbatd, B Alaholt SiebicrpaliS (lasH)
iafdohblid hmtiti@@ﬁmﬁ-f?tﬁwlivt@@ ﬁ@ﬂttﬂiver bh;ﬁetﬁﬁ@r&?rl«?rubnvcﬁmu bé BBpatitis,
rovi des .a met hod, for .treatin i ent for, or _
B QiobSsart, ShaTPRNE. 1o A BrsP ik e Bsbgochromatosis,
mebattboacld)_rmsbs,%ﬁhﬂi@idﬁ?ﬁi@_hﬁﬁ?ﬁbﬁfﬁ anddiopartiees _réPétIer tHerdlo.
met abq i rein. lipi evel s jn.an animal,
es pec%ﬁ'l @\?bﬁﬁfﬁmﬁ%gﬁ@? or CQPQ'%B'&@EP(&%C'W%@ by sraat limEedyte a
i@!se_&se ?lackuml rtnialeidrﬁis,_Cbrli]ﬂéHﬁted %ﬁ@{h{:@;@g@b@’t’r@h ﬁﬁri@érﬁ@{@r
i pid. levels), especia evel s hi gher than normal,
by BB A Sihe ECERRY o oty Glsarti B dioges Ut as a
hyestiiopreteimehrass danﬁiﬁél thystiagyitid ,reﬂduicﬁlr]sy HSpré8 M lipase deficiency,
or ¢ erol, such as

hosphol.i.pi ds,. | es , where _

@B@P@Rm@@sﬁ@?“qyéé\é&a%@%| defictengy 8F ApeE defirdgneyt epdithe like,

bekglestriglyeerideshis efluni@owarty uassBifikatdiongpl these, where
condition or djsease is an

said Lipid-rel ate !

SO0 i SRR LEL ISR BB RSO S & digprder of
poiyumistliratddigtiy 4cid (POPAYEdord&ri6ha 8iSin AisdRiB B heluding but not
Espem ally a human rgxat | ent lagjt her apeutical l'y i .
R T R A rESivp LRI ArTREMATOR OF iPeRVesition, diseases
PAREEES BotUGtN ¢F REBREbAY s GRIEBLE RieRbras@MBeynst of the

i nventi on wherein the congS ound nodul ates the activity

gronggisatypieddatinagids wex e endthelik€orpounds of t he
| NVenAhGTOHRB A Eaiseds2 stcBRbiVon BBb Mdudek M¥IRFMaYIbRYsinusitis,
of human SCD enzynes, especially human SCD1. The
gelihenay Papgreatitlss OptROAEWISISU HRYIreAtoicharthritisneyssie filsrosis, and
PRAcRstgl syipsfical |y
An SCD-mediated disease or condition also includes but is not limited to a
disease or condition which is, or is related to cancer, neoplasia, malignancy,
metastases, tumours (benign or malignant), carcinogenesis, hepatomas and the like.
An SCD-mediated disease or condition also includes a condition where

increasing lean body mass or lean muscle mass is desired, such as is desirable in
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inhibiting, the activity of SCD can be determ ned
usi ng the assay described below in Exanple 7.

w@\dosonsss vel y, the general val ue of the conpoReESion4/024541

treating disorders and di seases nmay be established in
i ndustry standard ani mal nodels for denonstrating the
ef fi cacy of conpounds in treating obesity, diabetes or
ednbaatieg perforgiance thrdegromustie beidireg. diiydpeiidés and ligid myopathies

AR &Y Bt el ol PPl orp e (7 o CPF IKE& posypguces

Deertiey Sutireatfriemtk ama.;sejul B, hdMsmd)nb aniatal h})ﬁak?lﬁdﬁj%,( #cluding for
DF/ Gni.Cr |
SRE SR by B Pl oS e Pale i bR efy ok el o

cedpeuridigcafdet freduatish andl/or proeideileameaneat ploidacts @hd/ophealthier
del.ta]-9 desat urases and are useful for treating
'¥898es and disorders in humans and ot her or gani sns,

i ncl umm@CDLmedlbmmldeabr cirsiitimmesscincudksatidesse whiohbition
aretheres f aberrant delta-9 des

Brb G ef e Vo FaIodi dhthis BeiarC TS s grutiple

reetbubsid, icge dizkaded, tapd Inthesatisoriees. bi ol ogi cal activity.

As def her SCD- nedj ate di se
condi t .fbﬁgP @a@g ditbese & ston %Oéaclv Fsa isgasae Gopdition
agrieh isj os vélateh to,Sirabdisdases of fetlohLinclodingibay AGailiRE to all
di sease Llpldemas lnclud|§ gut ngt limted to
oS PR St RNaRI RS B ettt SRS Vs ats-Basociaed
fmﬁﬁfawrusg Tyg&virudes] Facor}*{b,\lfi)luse#@otxsé@hefvwfljgt\%ﬂfgﬂ%@?r \tn{us
saturati io 0 atty
5@%\@,”5 AEFH&W?F?%@O%&VE@%AES Inglidingeuialia dike Feastern equine
h@képﬁb)ltls Olhikl G\‘Eés%rﬁ|equﬁ6@nbfdh@hltlé:\hﬁisleVélSéleb}andequmedencephahtls
er est er as .we s chol esterol disorders
VRS S T, PRk dorREyitie: GrhRoaiingg Vies, Supyapg nyons virus, Ross
rREeViRg, M@Qér@s\ﬁrﬁéQ&Iphé\mﬂ%@rASTR(gWRIbAE'mé]@(!llﬁ’g R8Gbovirus, Human
er i sea

ﬁsﬁ@yuh&% %&?@IV?@I@%%%%épi ggygsmel@f Waf syyine virus, Norwalk

diirg €, aSaticlvirts; |Bd§lr’@§1:ah®lhrd;*,01:’ld dalivied, F—I@paﬁftlé EKECOROMARIRIDAE
stro (g%&nd tranS| i.schem c attack (TIA)),

grongyELs, S Sd\r'%'éa%\éan QFRP“P%%E@HP@?'? ¥tysnBpwtay .

|o@rc:ﬁhapii’rtét'@c SahRié FdHRAEIre lFehn&ﬁf&éﬂ@u@ﬁer%nlﬁ$ﬁrdsnM@ﬁbh @Bronavirus
\39,98}5 in a patient, _increase HDL | evel s and/o

eHumap cPNawits Qe4s Nine oGSy Vs (P ei510€ apislemyf diarrhea
N 0s, Hidrcifd Bb@abGLMating At Sphafiny 2 RA] ﬁb%&kaﬁ%ﬁﬁ&:ﬂi&

condltlon al so includes_metabolic syndrome (including
SaeraRRtetisHie Rt SOrRpaViTys: durey COES’B@%'F{Sy Rahbit perepavings, Berne

rv&§$ Brade @IrushWL@(\llWFﬁDAEundlﬂdMgfﬁé@é{ﬁ‘s r@\m@; West Nile virus, Yellow
eryri cgem a, and h?/percoa abilit Syndronme X,

cfy Qﬁrewré@ § hewp eRCoRbe]itis s el e%@r%@gedH@W@ééBekus Japanese B

te‘hb@ér%'ﬂﬁ@wru%o Niulra§ Nﬂalléy &ﬂﬁﬁﬁﬁﬁi@ tyirGd %@ﬁ@ﬁﬂ@obéé#ﬁck borne

L VR b hackporin Sesoiits i Kiesanr et i,
neLipihy M Vi, PowaddBAVirhy, OrRsteERRbBgic feR&h s ak@hfinge virus,
Absetarov anzalova hypr virus, llheus virus, Rocio encephalitis virus, Langat virus,
Pestivirus , Bovine viral diarrhea, Hog cholera virus, Rio Bravo Group, Tyuleniy Group,
Ntaya Group, Uganda S Group, Modoc Group; PICORNAVIRIDAE including
Coxsackie A virus, Rhinovirus, Hepatitis A virus, Encephalomyocarditis virus,

Mengovirus, ME virus, Human poliovirus 1, Coxsackie B; POTYVIRIDAE including

30



10

15

20

25

30

anorexia), weight [oss, body mass index and leptin
rel ated di seases. In a preferred enbodi nent, conpounds

wo@toosheieshventi on will be used to treat di abetB&I/US2004/024541

mellitus and obesity. As used herein, the term

"metabolic syndronme” is a recognized clinical term

used to describe a condition conprising conbinations
dtotyMjipe, RymeliraleBwsovifusp Aiddiidnagjlyitesmera @ Hiseasecer, infection caused

. 4 e q
L3R 3\ DAL NS 50y R DB
Hmpmngdﬁ‘ﬁfmv alru9n§111w schthel likbi Wretaﬁemwab infections include those
r@a@é’ ;rcHn S{ﬁ'r% d}?\%lﬁ%&ﬁtgﬁﬁé s % &%Srlgél’ic%g\r/]éj é)}dleophepatitis
imsyb&‘t/ ad@tlorraﬂm Jtallaodlleaca dlsedraep:anmfect@n qaosechb)cm’rituik'ed to RNA

{ ute
FEBE AR e AR Rl Ohd AR Frp B
hepat i hescompoytds mlbemfm:h i trperlosstepknqebmcatmm imhilbihithe desaturation of

S4gl i, 015814 AEEBS ANy pin
conaihplisbag by delid-Sdiesaterases, sueh aS@Eéalrmxﬂ-lmtAetésdhﬁmE(SﬂDﬂ As

E'rgl[hte'sg %or%b&?n sqﬁrgﬁg\% fgﬁﬁatlo% E arlous ya?cé%s ?'bd downstream

I'Seas€e or |t| 14158
pmetafaﬂljeshygreof rThi$ ynegeattioian, acoumbiapien bﬁstgdarwle(tda/d enpaimitoyl-

hypeg%aé %rﬁlg)[ gn%riuihré%uqlscfsrgﬁf %ra%rs ﬁ%@fﬁ%@%{m@H may possnbly result in
raetegativeoteedbadki lpmpeatsaigran ovessiechdagé i fattg sicid metabolism. Any of
%Je% Eg%c&eﬁé?n '%%%" I en%g// P% éeﬁpoQ%lBIeggr tﬁle overaTl therapel}ﬂc benefit
ipyqnmiddrbyghysfecomtmmrﬂsof unknown or unspegl fied I

i ol SCD- d di t al so
el udabeaR SRR Chun b E R ahee ic Aap e ML afegt Some or il o
(ﬂliéUiéH()Wldg sotedar Oralravailatiity sithusdbel er or dbooé @AY Arimibl Medel

f}c é%ss%aerg%@% &mg{ﬂ@ a ik 232 IO?Serlngﬁ{ggérfdotﬁg S?e{rget human dose
lemiweem 601 and 25@ a1g#T0 Kgsalthoogh dosee WsitdidRGITtRE @SngeSieNbe
T L
isnigiectde svhionf it &g a:dTrnl?]steﬂeds)l {Ths, theﬁé;ﬁé’lﬁ‘g,lndex rsor ratio of toxic dose

t toi,d arthri
8 BErB2 o e SROdRRe sreathihen 10K T Rerpefidas preseed by 1ca
S6l0e sHbiuat edieds BRASID [N, (roReibly @éloxahw Bhe M&ﬁprem#ébly Below 50
a dj sease or condltlon which is, or is
Bt JE*@QCM iehfiGy € Caneapiration s, S4va) isghieagure péhesaraauy of
bumpblurﬁj fefaifdid hieBI50giARbtion @ﬁBGD@QQ@igﬁ&/& a specific time
the |ike. An SCD- nedi ated di sease or

(a:f ?qn%ris S@olpglegltﬁfggltyaa%ay,dﬁpy Beca#relioe measuring the activity of

SCD enzymes, preferably mouse or human SCD enzymes, may be utilized to assay
the activity of the compounds useful in the methods of the invention in inhibiting said
SCD activity. Compounds of the invention demonstrate an ICs, in a 15 minute
microsomal assay of preferably less than 10 uM, less than 5 uM, less than 2.5 uM, less
than 1 pM, less than 750 nM, less than 500 nM, less than 250 nM, less than 100 nM,
less than 50 nM, and most preferably less than 20 nM. The compound of the invention
may show reversible inhibition (i.e., competitive inhibition) and preferably does not

inhibit other iron binding proteins. The required dosage should preferably be no more
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I ncreasing | ean body mass or |ean nuscle nmass is
desired, such as is desirable i nenhancing performance

wo boosogtesaruscl e bui | di ng. Myopat hi es and | i pi dPCT/US2004/024541

nmyopat hi es such as carnitine pal mtoyltransferase
deficiency (CPT I or CPT Il) are also included herein.
Such treatnents are useful in humans and in ani nmal
Hbamabelstynce acivict mday or atadedlinsisr at i on t o bovi ne,

por ci Mhed Oﬁer?t?flé:?fkc gcé%@gﬁ\tp'oﬁn%“bﬂﬁé hv8ht; Ooeﬁnéls §éB hétﬁ{g)rs Was readily

to reduce e producti on ‘and/ or provi
Iamnmplls’r@dtuspngdtjel SCP enmyimerardeaictdsosal asaaymr&:edm described in

%Hﬁ@é@éle Wgﬁ tc%’%eoc QQHllstalsgéb %!)%Bgﬁjrﬂfs og%ie lnventlon had less

gase or’ ¢o
riban 60%g“emalnlng SR selyityp y 0 iMaconcentlationrad ehiestesmdnhpcmine

. . . , q T
SRR Boe PR DB Ing 3 o TRV 'S LBt of the st
diosgmsiad Unonecmelfeta'bMiesmﬂ]eIh 3086 rematl)mltsg SEDediatidityt at, 10vaM al

| ud n
SePea e o 5 MR SR ) bl B g
\remasunﬁ@is-aah\sty-t d0ed carvcenttionust thel egawmma thereby
RSB RO Y o el AR bl orsco
fachétyl. a virus, Eastern eqw ne encephalitis virus,
encepnlIseeTeoLr PSR RbBHS irabsis SR sifuoRes B Featonsnip
\(BAER$ be@elehmasngunmaomdstald SChy megamwgg)ups i, to IBEBAde more

X H]Y‘HPEJ’[%ZYS‘E a§véﬁﬁmﬁ§g}§a \él(}f][) gﬁ@g gools ’I\ose sﬂlecﬁm the art

GAdyl dviveiRpRMHD ideatifyirafgrrde smbubidtenexsmbd espaUnds W tH invention
i rus, I\{ﬁrwal kt.vi rus, Calicivirus, Bovine calicivirus,
@rg”*"@aﬁs ViePELIC998A5 i ti s E; CORONAVI RI DAE i ncl udi ng
Cor onadthemraethSAREH Msﬁngstheéwncwgﬁumdsf(ﬁﬁleseu&ebélﬁ @Eé;éllé(b feadily
r vir nine coronavirus, Feline
e BEOR B et S iR S Faitee ing ooRS

Heommnplished navive. us oﬁ&éﬁch éﬁdbd)cllmeht? Qalﬂlcbhfécmg' HStep (a) is
Por ci ne arhe Vi rus,

R aRER b e dh Rl cliicR adenl o) dhcanimel afficied with a

ﬁmgiymnrue $T6)-or gagticw eshsiyilibbsrotdin PALDLRaélaRaArANIIAnS,
Rabbi t. cor Ber ne. vi rus

B SR S Ha A P AP B Qi e b o FaidErTaljaereby
mwmg therdpesitic Xgdrit oveftibmareating aﬂiglﬁendegm or very low density
SRESROL AR ARy SR B BB, b Ao e,

encteain alhutias patientaffliéied witalsubiv b ARRATEr tahg lin ROSIE treatment of said
encecgeEaI itis virus, Far Eastern tick-borne

alitis virus, Kyasanur forest virus, Louping ill
Vi 1 us,In Bsuifsanbodimersts ofBEdk /h@rvarp”r&e@ses %Qw@haf«{gé IABCD1

SR P B s B S G, St gt 30 S
Resfuiatihg ugent ddey InBEqusfa&hklaI@A iakibh e, blb‘l@@lcﬁl%hﬂfya)f\@ deits-5
IcDTIesaturas.e deﬁraoéJ gesatn}/rgseegr fgtty amé}1 synthetase.

The model systems useful for compound evaluation may include, but are not
limited to, the use of liver microsomes, such as from mice that have been maintained
on a high carbohydrate diet, or from human donors, including persons suffering from
obesity. Immortalized cell lines, such as HepG2 (from human liver), MCF-7 (from
human breast cancer) and 3T3-L1 (from mouse adipocytes) may also be used. Primary
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Nt aya G oup, Uganda S G oup, Mdoc G oup;
Pl CORNAVI RI DAE i ncl udi ng Coxsacki e A virus,

woRiosoviesds, Hepatitis A virus, Encephal onmyocardi/usm04/024541

virus, Mengovirus, ME virus, Human poliovirus 1,
Coxsacki e B; POTYVI Rl DAE i ncl udi ngPot yvi r us,
Rynmovi rus, Bynovirus. Additionally it can be a di sease
cell lingse stichoas owuse drilgrydrephiociied, 4re a‘lﬂnaieml irstegiingutbes,
!
RS oL higor] DR pPieCantngilEre (R g uegiqes souroe of
\orinedry heyatogyite nallsimay alde be hesewhbeirethe maice hamb@mhmyimmed on

. . t
N NN T [ ST -
elasin ieiglycendeclavede (. ehythe 8: I11 1r8t<03dat|bp afBthatiadyatioeson a normal diet
5 G L A8 0 580 S PR o
Sr;aesgénmz mideadesigmed lﬁmrthyphﬂrlgjwdemnai arenalsof avaidiblods is the mouse

bl oD B b e moce
@esatlaliyatbesaa expuedsingsCETR (aa‘rmjdst@w/ést&?@hﬂfeﬁﬁl@téln)( SCDl)

or. na
var + odolray i B ol Bilhltind Ak iy Bt the compounds
ohtvedofentidh ||$tonwrdcﬁpmebmramha01mmd { ?rth inaiitidh of SCD enzyme by
at.her.. up
HiERl 5 S0Pl pySR A HarpErionts g
FBesdttration bder'g emﬁlo?ﬁﬂdglale kpé@m:rt]lﬁﬂmatﬁg tifdra@y ef @klproduct
{

BURBE bl tof % pCP RIS sbehaastfiih G pdn e ispsample. This
me&yrbii ¢a|¢d|mmpang itredelflefdnit eguistions ad: 1pyd/1 §1e$8leic acid over stearic

gﬁ)o]geﬂ-l f/ggg)gg?]l{mf\ﬁ/efq %@E\?egzgﬁ%#%ﬁmgﬂan%r ?ﬁén 7y+ 18:1n-7/16:0

tmbésunmg gl ceadtien ippoduCtsalf 18\0addsatirdtidnyoveh 08lodubsiraat). or
ess than about 2

. d
RN e AN
bs nieetsueeinin Dthersdie22a hmg/ﬂ%@tl&m fréth bhewety ol 85ams0 Wesh@ation

t hi t abl /' Kg" means
ek e P RBip gt A LD R SRR PE by s of
the s lAb]Lentterto@ hwhandistasess drei digardéiﬁ'lafﬁda ﬂieaéte@lﬁ of ab@frant SCD1
bREGIRE Ay aBS &y Rtaut otsted b RSN RT S8 bisiesical activiy
psihgﬂwthé@eampawﬁsﬁfﬂh%.ﬁv@&ﬁbmal ue) shoultd befl eszI
h ow and nos referably
bet owBuPTin St bREEHIoT mAY BISCaH P CBREEM AR FsmPasHion of
E&%@ramépmmaﬁpﬁs‘a adfveli e p&;ﬁwgﬂc%n &f Ie@&éftﬁpﬂﬁ@@cérﬁﬁ;@'ahﬁd

on 0 acti vi

EEPIor e e Rty GoMrsseobpapsalpbaids dippightgetermines
amstyanadMydipf, Gmm@ﬁweféﬂecmtﬁﬁblé chMpbé]ﬁ‘orﬁ@ﬂthylyééhd@& am®Eholesterol
q Ffera ulgﬁ or n SCD enzymes, nay be
B PIS c?é‘oaf@S lpog e'%iﬁ‘ée AR fﬂ?’ PASH¥ conpounds usef ul
in thin ceetyiredsut@fe pl’@e?dUBﬁﬁﬂﬁth@@rés@nt :ﬁgérhbhlutpgof&&seﬁ@%
the .inventi on denonstrate an
F'C%gt:ohg (ije?ge oeﬁg? ;())artlcular buffers, media, reagents, cells, culture
conditions and the like are not intended to be limiting, but are to be read so as to
include all related materials that one of ordinary skill in the art would recognize as
being of interest or value in the particular context in which that discussion is presented.
For example, it is often possible to substitute one buffer system or culture medium for
another and still achieve similar, if not identical, results. Those of skill in the art will
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m crosomal assay of preferably |ess than 10 nM | ess
than 5 MM less than 2.5 MM less than 1 nM |ess than

waadsMes3 ess than 500 nM | ess than 250 nM | PEFUBIVEA024541

100 nM less than 50 nM and nost preferably |ess than
20 nM The conpound of the I nvention may show
reversible inhibition (i.e., conpetitive inhibition)
diayre ppiitientiiniopleftgesofsoch sysiterhs and methodologiestsorad tadpe able,

R/Ulﬁ’\toﬁLlﬂﬁiueTe}EeﬁrﬁgHﬂaﬁ&g t? Pr?a@g guérhgwsﬂtd%ﬁg 508 Qi c%’phﬁ]%ﬁ? serve their

nor et han about once or

Thepasge in vsing thei roethofis emﬂrpr@gmme@ﬁlsclheed hereint i on as

SCD i nhi bitors was readl 'y accorrpl i shed using the SCD
aymaceitidalibamensifians ofthe add Admigsicationed i n

Brownlie et al, supra When test ed in this assay,

conpoutgPresent Inveniianeaise taietbaitd phaswatddica5@vsosiian cbigining

%@c@rﬁﬁé ¥t ?‘fe u]lgerﬂ% %%%E)@ @1%81, nln%fnetel}lr?bodﬁ% the present

onpound, prefera €ss t Yo T €mai ni NQ
a@\ﬁnv@ft SB@@S o mmp@mwmqrmrnsm ampolieds efthe roeptiamid,a

PRt m\}:@a{u %‘gﬁ dt S8 SEH% aﬁtﬁ%’% e&ﬁb@g%ﬁﬂ tgﬁt}]oldj\/@%}{lglyceride
neyetoptiodreat élbia@zselserel@tmmmmmaand Idisgrcee?ofaqmd Rietagpolism,
?heﬁ%dmwgtg%etetarnaértrﬂgl @rfefér g IPI%% o%ﬂefeﬁere@x%ﬁ%&nan

enonstrating that
patienit 1n ain embt)dlmﬁnbf)f SCh CaU‘IPDVIiItDIy, thd patsnt hes ah eevated lipid level,

| N
B Sl AL 20PN, bl S e comoon
©bhedovesomadd mcmmdlaﬁtrﬁ lgvenmps id jEresleritdn pn amodet effective to
rl'r?&? {dq@)?d Ie?%l bi tory conpounds. SAR analysis is one
of the

ose skilled in the art may now enpl oy
t o i dgheiphgrpacesiutical edmeoitichisnesefid hefeirt Aleo compinunpisarmkceutically

FRCorue B BE Mot P Qi REARE e & PBBRL S Tlagecony

®hgmnacediidall ygemahdtaiobe noatsel dsleics khd predudtiontdi@niiddies harmful to

Tﬁwlﬁdlvfd[]aﬁggélwhg §1uec§0% epr%ﬁg)ﬁth%ﬁ{ wﬁ’g% pﬁcb(enngvglms{%eé \%{Rﬁodut undue

mxepiy( ﬁ’jlarrnecaautlcca‘rtplalcsdmﬂbleyamdm mcled:l@rbutl gresiwot imited to, liquids,

BILE s, 3y 24Pt L FSHs A g gspussion o
plvaflbia)oetIMaﬂy eccapitaiie dameandnl@ntss end ethicl gxdsibris tis n@s@qted in

REATRE o8 AL EBTICA, SIS il S ok

edidan)iing a triglyceride (TG- or very |low density

erbodi s NI HElAEGoRts ik EHan s doses £ isman
pampeurtdsdérf usedn eeating theslisehses alisdiscreersasppitdniplaes tefdin.

118 ke 3 e PSR bR 5 S

based on preliminary evidence derived from animal studies. Doses must be sufficient

to result in a desired therapeutic benefit without causing unwanted side-effects for the
patient. The preferred dosage range for an animal is 0.001 mg/Kg to 10,000 mg/Kg,
including 0.5 mg/Kg, 1.0 mg/Kg and 2.0 mg/Kg, though doses outside this range may
be acceptable. The dosing schedule may be once or twice per day, although more
often or less often may be satisfactory.

Those skilled in the art are also familiar with determining administration

methods (oral, intravenous, inhalation, sub-cutaneous, etc.), dosage forms, suitable
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activity in said animal is a decrease in activity,
preferably wherein said SCDL nodul ati ng agent does not

waasvawss al |y i nhibit the biol ogical activityPOf/Us2004/024541

delta-5 desaturase, delta-6 desaturase or fatty acid

synt het ase. The nodel systens useful for conpound

eval uation may include, but are not limted to, the
uharoécdutiod expipentssaesthersusttera selévamtrionthe eletiveay ohthe@ompounds

t}g%rgugﬁcpﬁ]q;egg%quofa hi gh carbohydrate diet, or from
human

onors, “includi ng persons suffering from
obesi thy anlaifemetied useed theirvehiiongthe cugivuads bep&nvehtiantan be

%g&r}i \?t% er lrr7m Ml?g) eJué:ﬁdégy; %%{ewgggﬁlﬁtfor Cp%i%talgnp%rposes to find

anermompeUhdd als@psefsllo treatnand 0f @r pratedtipy floey eeoearioes diseases

ful in testing the conpounds of the
%}S\e/ceo%tagﬁ}gr\%ere whol e aninmals are used, m ce used as

% SOME 5 Hin P EL R AeRARO XL Rl | S may al so be used

Qi ned on a hi gh

::narbor]y,g ﬂh&s%' gtthét‘?n ‘[H?ffr r?%§%3 i, ¥ Pmémﬂgﬁgfsubstltuents

ocr oSones ! o' ePevat
|egadier yariables. Qf thén demetedl/fdrmw}aeraelpe)mlsalbteemw Bt gontribtgions

ﬁg?}gﬁ i@g%‘g@é %Og,iwﬁotungg mce with normal triglyceride

Mouse nodel s enpl oyi ng transgenic
m ce desilglsedef apprépjgied by ittgisg ckilled antha adrtieatdh $@ process

%‘ég&ib%%' %(Iao?\zthgfﬂéﬁctlﬁ S%D gﬁé@qsp crr} wgrn&eﬁj ?}glﬁégléncga may need to be
eascptect?dlby)suutdhdnspromqhnggﬁoupg Sﬁwg%mﬁmiaegtcmpy linchfleeydroxy,
ot he uj e

RS BB R o bTIG AR Sttab e Eiie nnlin muorgpy incluce
ttlhEékylmlybo‘rtdlamlalkylsﬂ)o (6. gd lt—ba’g/tdllryetl’rﬂelw rte)ut)mﬂpﬂieriy@ﬁ(dr on
By SR e ee AR Ferl, R T U shitaE biectho groups for
@oipn andding Bed gtiamidind uhrrcldded&)dto?SareUWI Oc)e(fjtdylbmydai’t'b(ﬁwyh and the

Lficatio ns t rati o.o gt over, 1

IRE o pRfolRE0RuES Trfibud nc B PLAPKE i€y b, ary
fjo'r fafanlﬂk)d;)apmahox'l]be&wlrgytyb@ﬂcbtab dikid. aS?da_Ulépmgadchhg @fups for

i fferent tions ol eic acid over
SPEIAY'E a8, ‘fg%“d‘i%'?%' an) Ygarya Ekﬁ ol ei ¢ acid over
pal mi ﬂr@eﬁmgﬁrouwrﬂbp be hﬁdémdeﬁremoifde ikga%:bgc&nee with standard

. tion .produc esat uratio .

SBRRIES Qi arpr o PR B R P in 2Rt 418 o esiiba herein
meas ufTéd use of protacting griups ieddschidd/ inaletlids Groeri, Y and P.G.M.

5130, 25 RSy W OO 5 bS5 abl e L) P roteing

genprrahy giss peakiongneriresia stciods & Wvary rasiator ki PéKlorotrityl-chloride
prsofi ling. A nunmber of human di seases and di sorders

the result of aberrant SCDl1l bi ol ogical activity
and rrﬂtymlbelsalhselappr@ta@lj by thaee gkitdd ipnh®hrt $ﬂllﬁbugh such protected

?rv%ﬁ a{t acti vtgtg nﬁe hether eutic ents
R RO E R bt h LI YU st ek Brasess pfityolsdig! actviy
ab kadi, thidyaméyabé ydmmisierednpasidrmmal 2d thereafter metabolized in the
body to form compounds of the invention which are pharmacologically active. Such
derivatives may therefore be described as "prodrugs”. All prodrugs of compounds of
this invention are included within the scope of the invention.

Although anyone skilled in the art is capable of preparing the compounds of the

invention according to the general techniques disclosed above, more specific details
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determ nes nmenbrane fluidity, while the effects on the
conposition of triglycerides and chol esterol esters

can affect |ipoprotein netabolismand adi posity. In
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il s that one of ordinary skill in the
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acceptable c rler and 9 qngﬁ % effectlve to

modul df §59§P R?c‘@m%) nP%QE rrgyta fhisipveyitiopydiege Wis S and Vis

I- tca)t e@(co;; dy@(mﬁ)rdejasha)eamdtr@s*@@a (b ®ingfthé bBhdtal procedure as

g%ﬁw$ (gpn1n stered to an animal, preferably

eﬁﬂ' Un Oﬁﬁ B¥ably a human patient. In an

enbodi nent of such conposition, the patient has an

el evated lipid level, such as elevated triglycerides

or cholesterol, before adm nistration of said conmpound

of the invention and the conpound of the invention is

present in an anount effective to reduce said lipid

| evel . The pharnmaceutical conpositions useful herein

al so contain a pharmaceutically acceptable carrier,

i ncluding any suitable diluent or excipient, which

i ncl udes any pharmaceutical agent that does not itself

i nduce the production of antibodies harnful to the

i ndi vi dual receiving the conposition, and which nmay be

adm ni stered wi thout undue toxicity. Pharmaceutically

acceptable carriers include, but are not limted to,

| iquids, such as water, saline, glycerol and ethanol,

and the like. A thorough discussion of

pharmaceutically acceptable carriers, diluents, and

ot her excipients is presented in
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REM NGTON' S PHARMACEUTI CAL SCI ENCES (Mack Pub. Co.,

N.J. current edition). Those skilled in the art know
whowsooleset er mi ne suitabl e doses of the conpouPdiBEUSIN4/024541

use in treating the di seases and di sorders

contenpl ated herein. Therapeutic doses are generally

identified through a dose rangi ng study in humans

based on prelimnary evi dRBAETION BCeEME dm ani nal

studi es. Doses nust be sufficient to result in a

desired them@ipgati c benefit w thout caygi pg unwant ed

si de- ef f e&fy, f qr Rfthe pptiept The pr &fgr gdr¥Fosage

range for apZam mal is O(.1g9 ng/ Kg to 0 ng/ Kg,
i ncl udvag-N. 5 wg\dﬂﬁg,—l—O—HﬁiKg—-a. neg2-{ g/ Y-hargh

doses outsi this range may be accept)ypl e/ The dosing
schedul e o) e or tw ce per dia%d t h nore
of ten or N esd géten may be satisfactoryw® Rhose skill ed

in the art ¢nal so famliar with deterppning
adninistrat?gn)nethods (oral, intravenégggiinhalation,
7

sub- cut aneous, etc.), dosage forns,gs

sui t abl ephar naceuti cal exci pi ent Régnd |ofRfier matters

rel evant to the deh&xggéb f the co ds to a subject
i n need thereof. i4L4mquLﬁgrnatng use jef_{/hegs

i nvention, the conpounds of the in¥entyon can be used
ininvitro or in vivo studies as_xExe .y agents for
conparative purposes to find ot Rer o oonds al so
useful in treatnment of, or protecti from the
various di seases diBtl o$&d herein.(gﬁgbaration of the
Compounds of the Inv on It is understood that in
the fol | owi ng desgrKpti drAr-xconpunati ges gf g7
substituents and/or waN abl es oN the depfd|ct ddrfor nmul ae
are perm ssible °n|X1b§ such co TQUt i O sult in
stabl e conpoundsr—LL—MLlLaal Q! at edy-hy, these
skilled in the art that in the process cr/bed bel ow
the functional groups of i nt er meldi at e 6 ,may
need to be protected by suitable proté%?kﬁgRgHBups.
Such functional groups include hydrox am no,
mercapto and carboxylic acid. Sui tab('é’eﬁr ot ecting
groups for hydroxy include trialkylsilyl or

di aryl al kyl silyl (e.g., f-butyldim%thylmilyR? R’
f-butyl di phenyl sil yIRZgH t ri met hyl s\l , RY R’

t et rahydr opyr anyl , zigfgl, agd the/l i Rg. Syi‘xkabl e
protecting group moR*afidi ani dNmoV—R3

i ncl ude f-but oxycarbonyl, benzyl ox
i ke. Suitable protecting groups for mer )
-C(O)-R'" (where R' is alkyl, aryl or arylalRyIR®
p- met hoxybenzyl, trityl and the I|i k?on%‘ﬂlilé f’l?' e

protectin roups for .
The starfing materials for the above reaction scheme are commercially

available or can be prepared according to methods known to one skilled in the art or by
methods disclosed herein. In general, the compounds of the invention are prepared in
the above reaction scheme as follows:

Compound 103. To a stirred solution of the amine of formula (101) (1
equivaient) in a solvent such as dichloromethane or toluene is added the solution of a
compound of formula (102) (1 equivalent) in a solvent such as dichloromethane or

toluene in the presence of a base such as triethylamine or Hunigs base. The resulting
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carboxylic acid include al kyl, aryl or aryl al kyl
esters. Protecting groups may be added or renoved in

waewsndmsre with standard techni ques, which arBCT/US2004/024541

wel | -known to those skilled in the art and as

descri bed herein. The use of protecting groups is
described in detail in Geen, TW and PG M Wit z,
Rnixtuee is stiere@rad apbidnt teDipgdatue Sy h@eqL&te( ﬂrﬁ@@bmo&ﬁﬁ’d then

sl B weles TR 5Pl el RiPashBd 9.0 Brife Rl ver anc
Zheimnconeentratedlin eaduarto daﬁ’onrdetlse prodbtt oﬂfbrimﬂd (Bkmspe

ted b th h .
Pt cce SnpaupY BeCS Sutlfin skl SR bie 3 IIREAPRES bove i
ndigsohet ipas sesgudid aolm@ndgme:pﬂot@ﬁhg yidup RS issefldved bsyer

TRt FORoT i isly 206 Fopis Sl B RECatr g o obtan the

| amiaa of fanmulai(¢04)ar e phar nmacol ogi cal Iy active. Such

AT preaguRs ok ofisiike 8Fa PRIEZnA sempounl af Brds 10s) 1
|erwﬁva¢m) anidtthée nombeursmp@rma (1log) ostdipet iabbve ALY B@Wment) in an

RRARaR 3 e e Rt L b ordto B By 5 YR TGogiaRaRure s added

telbdund ml@t&)nd:l&ﬁ |aefN%tDHib@uﬁ)n ﬂDfe%cFﬂ@@@é fazér ig %&@éété@ﬁy an organic

SR s itehasS ok ST SeeIR . The afiblsd pagants phase s

cwr@memtaﬁm@poré@alt@ dryabss. rm@@ﬂme&oﬁrpd)uh@@cmrmed by column
s are known to thaose

nditi ons e
P eBORRNT ARCat Esbndt SGaNE SEMBOUTA I 0.
Commr%rﬁboﬁﬁdlbﬁﬂﬁmuﬂ"ﬁ)fNHl)ﬁWel“tQ cgﬁ:@@hm& 08§ Nes®Bvalent), a thiol
unds of

illustr e C
GRRENS Aol TR TOR A eSRanY HBY GRBe ch Reckutog hmitad to,
l%dhﬂﬁﬁhyﬂi’rbxﬁ@(ﬂ'e@uh@leﬁbhrﬁarﬁ aniRksust JoR&At, GOBM 8! LS nEMimited to,

known to one skKill ed in

Ry RrorTER, hamiene, s e P Eomanet e SaggPyEILIe s cooled,

aliti@idvesh vi4temasiaifiet Shes Brtfacisd it AR oRYadld sQJmenL@né@éé ut not
| nc. I\/Iabrld Matrix Scientifi

ntnesit g
iﬁategﬁ%&WeWPt%ﬂe e Og%n'%wﬁrv]se%%pf&te@@e%ﬂa%avqr@nhydrous
IMBOLB J}m@mb@;ﬁM%rrﬁmhl(l)%eww iBesadnd V $LL(0F-, B5(0),- or -
gtgl anced Organic Chem stry: Reactions, Mechanisns, an
'f'ure 5th edition (W] ey, Decenber 2000)) or

pr eparA&!érrﬁa‘-‘uvéﬁ%tﬁé'cbﬁ@ohﬁdsth |f(§’rﬂd§’%6f'tﬁ§1nvbﬂt|6ﬂ"'\ﬁhere W is -O- and
f I I )ng React | on §che R5,

RIORIC(Rg)H-regR, beﬁgn%\ﬁaz%&"awméée geqralRiocedure as
Q@SbﬁbeuhﬁRgggﬁar{$meom unl ess specifically defined
otherwise; X is selected fromd or Br; and PGis a
protecting group, such as BOC, benzyl and the like. In
general, the conpounds of forrmula (1) of this
i nvention where Wis Sand Vis -C(O-, -S(O2- or
-C(R11)H can be synthesized follow ng the general
procedure as
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described in Reaction Schene 1. REACTI ON SCHEME 1 R6 R7
R6 R7 R6dk L R7a 7a X VR3 Ra. R (102) PGN NH PG N

WORMS/ORS53 ,/y R 9a RO RO | R8a R ba (101) (10B)T/BS20R¥024541

R6 k | R7a deprotection HN NNV- R3 L RBa RRO RR4 R5
(104) RR6 R7 R6 L R7a R8a R9 R (106) R5 R6 R7 R2SH
R6 k I R7a (107) N-V-R3 09a R8a RO R8 Fornmula (1) The
starting materials fortheRBRGVIEON 8&ttiEMIN2schene are
commercially available or can be prepared according to
met hods known to one s | | egsi n.gther7art or by net hods

di scl osed herein. In geqerat, Rk domidbunds of the
i nvention are prepared gn X
' X N N—V—R?
N=N 7 .
9a Rea
(106)
R'OH
(108)
4 5 6 R7
R R RGaR R R7a
X
R?—0 /N N N—V—RS3
N==N 7
Rga Rg R8 R8a
Formula ()

The starting materials for the above reaction scheme are commercially available
or can be prepared according to methods known to one skilled in the art or by methods
disclosed herein. In general, the compounds of the invention are prepared in the above
reaction scheme as follows:

Compound of formula (l). To a mixture of compound (106) (1 equivalent) and
an alcohol of formula (108) (1 equivalent) in an anhydrous solvent, such as, but not
limited to, benzene or toluene is added 60% NaH (1 equivalent). The reaction mixture is
refluxed for 1 - 4 h with stirring, then cooled to ambient temperature, diluted with water
and extracted with an organic solvent, such as, but not limited to, ethyl acetate or
dichloromethane. The organic layer is separated, washed with water, dried over
anhydrous MgSO,, filtered and concentrated. Purification by column chromatography
affords the compound of formula (1) where W is -O- and V is -C(O)-, -S(O),- or -C(R"")H-

Alternatively, the compounds of formula (1) of this invention where W is -NR'-
and V is -C(O)-, -S(0),- or -C(R"")H- can be synthesized following the general

procedure as described in Reaction Scheme 3.
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t he above reaction schene as foll ows: Conpound 103. To
a stirred solution of the amne of fornmula (101) (1

weowsvalesnt) in a sol vent such as di chl or or het PEIFESIN4/024541

tol uene is added the solution of a conmpound of fornula
(102) (1 equivalent) in a solvent such as

.di chl oromet hane or toluene in the presence of a base

such as triethylam ne or RiGACHONSCEIEMENE

resultingm xture is stirred at anbient tenperature for
an adequate tine perigd and:4 heps ggenched with water.
The organi c phase is shed wWR R’2bri ne, dried
over and then concentr in ugq to afford the
product of fornmulax und v-RSol uti on of
compound of formula of ) olX,ai ned above is

di ssol ved i n an adequa ol vgnt/ya khe protecting
group PG is renpved under stRndr? drdd€pr ot ect i on
condi ti ons such as hydroly;ﬁ gr hydr ogenation to
obtain the am ne of formnul P? 4) . Conpound 106. The
m xture of a pyridazi ne conpoynd of formula (105) (1
equi val ent) and the conpound o¢f faoymila (104) obtained
above (1.5 equivalent) in an adedtid¥d solvent is
heated at reflux for 4 - 24 hour@09yo the reaction

m xture i s added a basic solugi on such as NaOH

sol ution. The aqueous |layer i$ extracted by an organic
sol vent such as dichl glonet lkgne RY Rét hyl acetate. The
conbi ned organi c gphase \s i G\t h 7%vaporated to

IS ki Ni ed by col um

dryness. The crude\co
chr omat ogr aphy or cK Non t oNaf¥otRP t he

conmpound of for nulé =\ Conp of formula (I). A

m xt ure of con‘pouﬁd (106) (1 eedlyalepts, a thiol

conpound of forrmula (107) (1 eqLR%aRsent) and a base,

such as, but not limted-to isog}um hydr oxi de

(lequivalent) in an anhy'él?fmgas vent, such as, but

not | iThietstattingmatesialsdhyithe @bavareactionisaiemesare comsercially

r.efd r - f ' ] [ S.;
GPIPEE0, s ochrpedeo e IRpd SRR kbith i St B artor by
orejaerdscdiseidsedritereig.utrhgensralbthe camipolinds afdik ingention are prepared in
| jc layer is separated and
3”?‘?25%35?&&%%?%5?3%%% to yield conmpound of

f or mulGempyundhef formulas(i). To aggtirey sokitioCoiBompousd ¢ G6) (or

AP s B 0 SRR e T s

S8EIORS -bup not- iRy 19 Hcetoae dye-ujandh ssadded 2f-08 equivalgnttdiacid in

‘ %@P F%é?%@&%ﬂg;e@g%gt '&5 %&g{gﬁfﬁﬁ@@ {r2R cS5RE T ambient

temperature and the solvent is removed in vacuo. Purification by purified by column
chromatography affords the compound of formula (I) where W is -NR'- and V is -C(O)-,
-S(0),- or -C(R")H-.

Alternatively, the compounds of formula (1) of this invention where W is ~S(O)-
(where t = 1 or 2) and V is -C(O)-, -S(O),- or -C(R"")H- can be synthesized following
the general procedure as described in Reaction Scheme 4. |
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N-V-R3 Rla ' R R 8 R8a (106) R1IOH (108) R5 R6 R7 R6 L
R7a N-V-R3 Formula (1) The starting materials for the

w@b@seirwsnct i on scheme are comerci al |y avai | abdBUS2004/024541

can be prepared according to nethods known to one
skilled in the art or by nethods disclosed herein. In
general, the conpounds of the invention are prepared
in the above reaction scheBCa¥N SIOHEME 4Conpound of
formula (1). To a m xture of conpound (106) (1
equi val ent) and an al cahol ofs f orimi’a (108) (1
equi val ent) in an anhydNous/sd®%gnt| Rétch as, but not
limted to, benzene or xafded 60% NaH (1
equi val ent). The R i e i sNref+®Red for 1 -
4 h with stirring, I ent tenperature,
diluted with water and extracge %AS R&N Or gani c

sol vent, such as, but not Iinitéﬁaﬁb, et hyl acetate or
di chl oronet hane. The organi c | ayer isgeparated,
washed with water, drj
filtered and concen
chr omat ogr aphy af f4rds the conpound of for
where Wis -O andeVdrs -(O -, -S(0 2, or

t hen

5 6
-C(R1 t er patgegpl yj, gtche conpoun forFr"mﬂz@R(l RO4
thisi]c?'wve ' Is -NR1l- anIVi = -V
- S( H ﬁuldNERSynti%ﬁg ol ng tlgey—rs
general pkocedure)as described in Rg el
3. REACTION'S E!\é@% R6 R7 R6k I R7a X, B3
N=N ROa Rb R8a T10®) rRIR2NH R™ RO Re

(110) (111)

The starting materials for the above reaction scheme are commercially
available or can be prepared according to methods known to one skilled in the art or by
methods disclosed herein. In general, the compounds of the invention are prepared in
the above reaction scheme as follows:

Compound (110). To a solution of sodium periodate (1 equivalent) in an
appropriate solvent, such as, but not limited to, MeOH and water mixture is added the
thioether compound (1 equvalent). The reaction mixture is stirred in an ice-bath for 4 -
8 hours and then diluted with an organic solvent, such as, but not limited to,
dichloromethane. The organic layer is separated and washed with water, dried over
anhydrous Na,SO,, concentrated in vacuo. Purification by column chromatography
affords the compound (110).

Compound (111). A mixture of the thioether compound (1 equivalent) and an
oxidizing agent, such as, but not limited to, m-CPBA (2 - 4 equivalent) in an
appropriate solvent, such as, but not limited to, dichloromethane is stirred in an ice-
bath for 2 - 4 h, and the stirring is continued for another 12 - 24 hours. The reaction
mixture is diluted with an organic solvent such as dichloromethane, washed with a
basic solution, such as NaOH solution, and brine. Organic layer is separated and dried
over anhydrous Na,SQOy, then concentrated in vacuo. Purification by column
chromatography yields the compound (111).

Alternatively, the compounds of formula (I) of the invention where W is -NH-
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(109) R5 R6 R7 R6 k L Rfa N-V- R3 Formula (1) The

starting materials for the above reaction schene are
weowetiessanl |y avail abl e or can be prepared acceedUSIO4/R4541

nmet hods known to one skilled in the art or by nethods

di scl osed herein. In general, the conpounds of the

invention are prepared in the above reaction schene as

fasld \biss-C(@pmSQhe onfC(RODIutam e ynthBsizad $eliomirepthe general

3;?5 duPef‘?é’E &8@?&’%@&8@&9%8@»‘“ valent) and an am ne

orrru ? equi valent) in an organic

sol vent, such as, but notREAGTIONISCHEMECEt one or

n-butanol is added 2 - 3 equi valent of acid in water.

The rearligh is refluxed for 8 - 16 h,mhil

tRBarg,
t henroog) efl_Re= anbi gt wenperature ant\ th ﬁs;_—@ yg l | g§7a

renmoved/ixn\vacuo. Pu cation by puri

chperat ogr apRy af ROS m (1) N—PG
wher e -NR1- and NFNS -C(O-, - or

- O( RR¥)HY %rnatively, the conpounds$ of 1Rt RSP
of thi sRf riRfent i on wher e WIS - S(O4- (where t R® R8or
2) and -C(O - -C(RILH c e

synt heS|Yze fol |l ow néﬁf e gener al pr ocedur@%ﬁ

described in Reaction Scheme 4. REACTLON S Mr#t R 4 R
N:

5 RRRT\/ Rk LRaR, JLNNV- ak7R
R8Ba R4 R5 R6 R7T R5 R6 R7d89mec'or§< L R7a J L
NNV-R3 NNV-R3 NEN R 8a&—3>0 N NH
N=N Rga y RSa
R® R®
(115)
4 5 R6 R7
X_V_R3 R R RGa R7a
(116) X
> OzN / \ N N—V—R3
N=N Rga y RSa
RY R8
(117)
R RS ROFK
RGa R7a
d . X
reduction - HZN / \ N N—V—R3
N=N R9a y 8a
R® R8
(118)

RZCHO (119), RO R7a
reducing agent

X
ron—( N N—V—R3

R R®
Formula (I)
The starting materials for the above reaction scheme are commercially

available or can be prepared according to methods known to one skilled in the art or by
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RO R (110) (111) The starting materials for the above
reacti on schene are commercially avail able or can be

w@e@pares accordi ng to net hods known to one skPCT/E8820041024541

the art or by nethods disclosed herein. In general,

t he compounds of the invention are prepared in the

above reaction schene as follows: Conpound (110). To a
sottintiedisdbsebltiraim (e génetal; the(congmungabithe jnventi@nare prepared in

atﬂgraBBYé l%tagtl&oéc\‘nglpl% as g@dg thebUt not limted to, MeCOH

m Xt ure t hi oet her conpound (1
equval @wnpoufﬂthdm eTa:ca siimedsotttipneof ittee mrhine g tbrmplag(r112) (1

\}a?ewfﬁ |I] soﬂ’/ nt s%c“%lércﬁch gme{?% %Y e% i lagleoatﬂe solution of a
SFRRROI A gt ol gt 7

ani ¢ 'so
dihddriderod fmmblaar(éw)'l(h eequrvgbnt)cn h ayle/enh szucls ap dichtoeoimathdne or

V@ﬁl@ﬁg nV‘f'h% g res: B&g of ad%asggeﬂfc% @%‘F%% e E—? OABase. The resulting

concent n-vacu
chixbmatsodjirrag lay ambieot témptekaiurecfmpmuadiaduﬂaiﬁl)me ﬁemmmrrtdthen

( m f th etrher
s T i g BB SR TR, g orpgver e
[then tetenvated in w¥eBA t¢ 2fferddhe qmd\aai af idrnuian(1d4).
appro such .as. but n Lim 0,, . i
o o S RRBWIRATE R softthier2BmeSit fhupiE b i) Sotgingd above is
afigbotved irsain ndéquaite solvan and lﬂﬁzdprbterctlcamgxtobarPCig remdded under
urs. here ction.mxture i ut ed th an organic
it I3TekeaE (ePDiuPhs ST s Rt Almtp garploR kEotdain e
sohing bbiormsla¢M®s NaOH solution, and brine. O ganic
| ayer is _sep an ove anhydr oys A,
tnan CTRBRETE LA TR Ol St Rin<Ctsh e e 119 ¢
cdmluwamht)glhdpﬂfa/ccyn@hdﬁl df Iﬁﬁnﬁﬁm(ndﬁ)’l(d G é(liul\)a(lerst in an adequate solvent
er.n v t 0 of formula (|
ThDEHER s it tos i SR it PrectBopeylind i agdpda gpio souton
-sUERAE NdOH soluthod. Syetdyesoueiydras oivadig byhen B-aAIcAolvent such as
edur as desc Ir| b%% React.ion Sche 5. ,R&_ACTIO\I
Shiapshahe pg SRy CoBRRCRETGRAICRIRE o FEPS. 1)
NvBbbrated-to drwcl&s CPie crlidé cbinpourktGs IahifidBiey ddfurin BRM$Edgraphy or
crystAIhza?on to afford the compound of formula (117).

Compound 118. The nitro compound of formula (117) can be reduced to the
corresponding amine compound of formula (118) using a standard hydrogenation
process known to one skilled in the art.

Compound of formula (I). Reaction of amine (118) with an appropriate
aldehyde of formula (119) in the presence of a reducing agent such as, but not limited
to, sodium borohydride in a solvent such as, but not limited, ethanol affords the
compound of formula (I) where W is -NH- and V is -C(O)-, -S(O),- or -C(R"")H-.

Alternatively, the compounds of formula (1) of the invention where W is -O- and
V is -C(0)-, -S(O),- or -C(R"")H- can be synthesized following the general procedure as
described in Reaction Scheme 6.
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R8 RO RO R8 (112) (113) (114) RA R5 R6 R7 Réa Iv_UR 7a

deprotection 2N / L N NH N=N R9a- tyr ~p-- R8a RO R
wo2085/0R853 eduction NNV- R3 R 9a-y T R 8a RO RB8PCILSY00F024541

5 R6 R7 R2CHO (119), R6aJ ) c¢ R7 reducing agent R2HN N

N V- R3 R9a-y 3TT R8a RO R8 Formula (1) The

starting materials for the above reaction schene are

commerci al ly avail abl e orREAGTION BCEEMEE according to

nmet hods known to one skilled in the art or bynethods

di scl osed herein. In ggheralgs thgécqnpounds of the

i nvention are prepared \n thegabdve|redeti on schene as

foll ows: Conpound 114. [

am ne of formula (H

such as di chl or onet hane \p&y

solution of a chloride of forRA (1 equival ent)

in a solvent such as dichl oronet RdnB® or tol uene in the

presence of a base such as tgi®jhyl am ne or Hunigs

base. The resulting m xture i§ stirred at anbi ent

tenperature for an adequate tijme period and then

guenched with water. The organi c phase is washed with

H2O, brine, dried over and

R R5 RS R’

AcO / \ N ’ N—V—R3

R RS
(120)
R4 RS R R7
R6a l l R?a
X
R20 / \ N N—V—R3
N=N R9a’\<|>y |,\R8a
R® R8
Formula (1)

Reaction of amine (118) with sodium nitrite in the presence of a Lewis acid
such as, but not limited to, boron trifluoride diethyl ehterate in a solvent such as, but
not limited to, N,N-dimethylformamide, generates a diazonium intermediate that can be
converted into the acetoxy compound (120) by quenching the above reaction mixture
with acetic anhydride. Hydrolysis of the ester compound (120) in the presence of a
base such as, but not limited to, sodium hydroxide, produces a hydroxy intermediate
that can be converted into the desired product of formula (1) (W = -O-) with an
appropriate R®X in the presence of a base such as, but not limited to, sodium hydride

in a solvent such as, but not limited to, tetrahydrofuran or N,N-dimethylformamide.
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then concentrated in vacuo to afford the product of
formula (114). Conpound 115. A sol ution of conpound of

wo erosol&msdf (114) obtai ned above is di ssol ved PCI/ES2004/024541
adequat e sol vent and the protection group PGis
removed under standard deprotection conditions such as
hydr ol ysis or hydrogenation to obtain the am ne of
f or nul Altefriatiz®ly, Bergpowodndsiar.forfinda () aft the nvehtian wiyere W ie—S(O)-

0 o L valeht h , .
JarRa ot or 214 Cisbek (ORI R e Mifpesized otowing
dble gererel yotedune as desrribed th Beactieh|Sekefer7.4 - 24 hours.
To the reaction mxture i iL-sol ution such
as NaOH sol ution. The aqu%%@ggﬁklgpp@%;tract ed by an
organi ¢ solvent such as dichl oronpt hane or et hyl
acetate. The conbined okgani®® phBs&'is_ dried, then
evaporated to dryness. T r &d und is purified
by col um chromat ogg tal yzatizen to afford
t he conpound of fornula ). und 118. The nitro
conpound of fornula (117) canRgely IR%d to the
correspondi ng anmi ne compound of FRoMRrula (118) using a
st andard hydrogenation proced¥8known to one skilled in
the art. Conmpound of fornula %In). Reacti on of am ne

(118) with an appropriate al dghyde of fornmula (119) in
the presence of a reducing aggnt such as, but not
limted to, sodium borghydrigde irsagsol vent such as,
but not limted, ethang] af &gias thg c ound of
formula (1) where Wis and - C(O -, -S(0O 2-
or -C(R11)H. Alterg '/6el>\ thg/ co _l_J__sRQf formul a
(1) of the invention re [ O and I's -C(O)-,
-S(0 2- or -C(R11)H caf Dl syw ifzegk.f 0l | owi ng the
general procedure as described i gsRgacti on Schene

6. REACTION SCHEME 6 R4 R 5 R®1R7 R6a-J\ | R7a H2N- / \
N NNV- R3 N=N ROaW-] R8a RO R8 (118) R R 5 R6 R7 p6a

| | p7a
R4 R5 R6 R7
RGa R7a
X
N=N Rga y R8a
R® R8
(122) \
R4 R5 R6 R7 R4 R5 R6 R7
0 RBa R7a o RGa R7a
I X I X
R?—S /N N N—V—R®  R?—$§ / N N—V—R?
N=N M g N==N 5
9a 8a 9a 8a
R Rg RB R R Rg R8 R

(110) (111)
Reaction of amine (118) with sodium nitrite in the presence of a Lewis acid

such as, but not limited to, boron trifluoride diethyl etherate in a solvent such as, but
not limited to, N,N-dimethylformamide, generates a diazonium intermediate that can be
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AcO/ > W MN-\V/-PR N=N Rla- | ,y Rba RO R8 (120) K K
"' NNV- N=EN_R" 9a - Ay r " R8a RO R8 Fornmula (I)

woe@sviwm of am ne (118) with sodiumnitrite iPCL/82004/024541

presence of a Lewis acid such as, but not I[imted to,
boron trifluoride diethyl ehterate in a solvent such

as, but not limted to, L/,L/-dinethylformm de,
genegrtedgstozcodirmzodi(121) by toeenehiigihe abbes re:aatiorbmixture with acetyl

&&gi\ﬁg gtﬁ l&eac f {%ﬁth%‘ég{e%ym%&{@c( @t"l(' ir?ea%rﬁ?%}c% G20 ch as,
Hyudi notl lyaited tofsodhen bydrexnde,qnpdnmd a(tmzu)wtermeqﬂataa tpa’emrbzae

f 1l :
RonferRfroite Hadiea Miflaeabald Ma2F b DRV ATSH with o,
wpmia@d?%m dhe presdircs mf@d)ame@dluh as,dfut hot limiteal 16} s)odjl)M :hydride
SIIQ(é: ﬁofg/éﬁtrkg%ﬁ a@p rt%g | rsgecfj FZ étraﬂ&érhﬁ;}rﬁbgr nlg)%?qo?f%[
smhetewformaahdaag redjmmnfnﬂ‘tcompmundamzmwlth ieh roa{m‘l;qzﬂfgaégﬂnaﬁuch as, but

d Al t t

2t e o yPord B AR & Byl SRR o bl atopss dhe
S(B)xide th(mmdt(ﬂl&) (Brmiilaqt), B) = e$(D)Y. AlgerndiVO)y; the-sulfidk 2ompound
Dz Sl e e GRuP Pl SR 48D wB bhose phafe B sovent
SCHIENE biit ﬁbmﬁtelaﬁb Jdifforamathare ta ghig ke Kuliondl phbdudt (183)

Wohin(Tatf, W £%5(87,-°

PREPARATION 1
SYNTHESIS OF [4-(6-CHLOROPYRIDAZIN-3-YL)PIPERAZIN-1-YL](2-
TRIFLUOROMETHYLPHENYL)METHANONE

A.  To a stirred solution of 1-Boc-piperazine (1.96 g, 10.5 mmol) in
dichloromethane (50 mL) was added 2-trifluoromethylbenzoyl chloride (2.09 g, 10.0
mmol) as a dichloromethane solution in the presence of triethylamine (3 mL) at 0°C.
The resulting mixture was stirred at ambient temperature for 18 hours and then
quenched with water (25 mL). The organic phase was washed with water, saturated
NaCl, dried over MgSO, and then concentrated in vacuo to afford the desired product
as a pall yellow solid used for next step reaction without further purification.

B. A solution of the compound obtained above (10 mmol) in 50 mL of a 1:4
mixture of trifluoroacetic acid and dichloromethane was stirred at ambient temperature
for 5 h. After concentration in vacuo the residue was dissolved in dichloromethane
(100 mL) and washed sequentially with 1 N NaOH (10 mL), water, saturated NaCl, and
then dried over MgSO4, filtered and concentrated in vacuo to yield piperazin-1-yl-(2-
trifluoromethylphenyl)methanone as a light yellow oil. This oil was converted into HCI
salt by the addition of 10 mL of 2 N HCI in ether and 100 mL of anhydrous ether to the
solution of the compound in 10 mL of dichloromethane. The white solid formed was
filtered and dried to yield the HCI salt.

C. A mixture of 3,6-dichloropyridazine (0.25 g, 1.678 mmol), piperazin-1-yl-(2-
trifluoromethylphenyl)methanone (1.483 g, 5.034 mmol) obtained above, water (0.85 mL)
and hydrochloric acid (37%, 0.035 mL) was heated to 80-100°C for 36 h. The reaction
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(118) ?6 p RR5 R R7 6aJ )c R7 AcS /' MN MH\V/- R3
NEN R9ay R8a RO R (121) R5 R6 R7 Rl6a R7a HS L

WO 200R81MesN R9aa My | " R '8a RO R8 (122) R R POI/US2004/024541

NNV-R3 R2J- SL NV-RE NENOR9a R8 a RO RO R8 (110)
(111) Reaction of amne (118) with sodiumnitrite in
the presence of a Lewis acid such as, but not limted
troixtuppwahcealéd towosm dempkiratutey cortehtsatad é1 vavua, dilotedevith water. The

RSk PB oridel G Lbuin 2 svaotsalon e he mivure was her
i Enctremmé mtlad@trtyhahero(an( 15enb)1 Ve brydnichdayer wasrpmdwzmd dantgntrated in
yl .
e RE 0 AERLFof R R TIA B Gbi s 0.25
tg;é8‘fé>r)e@@)nce of a base such as, but not Ilmted to,
sodi um hydr oxi de, produces a thiol internediate that

can be converted into the desired sul fide product
(122) (formula (1), W= -SEXAMPLE an appropri ate R2X

SN ST N N IR R S Bera
to, tetr ahydr\di}&(EJRIFllU@RdJME(ﬁMLRHENYL METHANONE

an ox G L B erenv EEERET e SPTYEG thicrbminnen
pesthantateq 01072 g, 01124 umreolpf Nreéth@rbphenyibtwidreine 46.062 ds0.388
tml']r‘flﬁol), ammonium chloride (0.01 g, 0.194 mmol) in n-butanol (4 mL) was refluxed for
48 hours. The reaction mixture was cooled to room temperature, then added 10%
potassium carbonate solution, and extracted with ethyl acetate. The organic extract
was dried over anhydrous Na,SQO,, and then concentrated in vacuo. The residue was
purified by column chromatography to yield the title compound as a white solid (10 mg,
11% yield). "H NMR (400 MHz, CDCls) § 7.73, 7.61-7.64, 7.53-7.56, 7.36, 7.26-7.29,

7.19-7.21, 6.91, 6.75, 3.95, 3.75, 3.30-3.50, 0.92. MS (ES+) m/z 470.3 (M+1).

EXAMPLE 1.1
SYNTHESIS OF [4-(6-PHENETHYLAMINOPYRIDAZIN-3-YL)PIPERAZIN-1-YL]-(2-
TRIFLUOROMETHYLPHENYL)METHANONE
Following the procedure set forth above in Example 1, only making variations

using 2-phenylethylamine to replace N-methyl-2-phenylethylamine to react with [4-(6-
chloropyridazin-3-yl)piperazin-1-yl]-(2-trifluoromethylphenyl)methanone, the title
compound was obtained as a white solid (11.8 mg, 15% yield). '"H NMR (CDCls, 400
MHz) & 7.74, 7.62-7.68, 7.52-7.57, 7.33-7.37, 7.28-7.32, 7.40-7.46, 6.83, 6.18, 3.95,
3.68-3.70, 3.30-3.50, 2.96. MS (ES+) m/z 456.4 (M+1).

EXAMPLE 2
SYNTHESIS OF PROPANE-1-SULFONIC ACID {6-[4-(2-
TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZIN-3-YL}AMIDE
To a mixture of [4-(6-amino pyridazin-3-yl)piperazin-1-yl]-(2-
trifluoromethylphenyl)methanone ( 0.10 g, 0.285 mmol) and triethyl amine (0.037 g,
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sul f oxi de conmpound (110) (fornmula (1), W= -S(O-).
Alternatively, the sulfide conpound (122) can be

wo e@anedswi th trifluoro acetic anhydri de and hpCir/o§m®n4/024541

peroxide in a solvent such as, but not limted to,

di chl oronet hane to gi ve the sulfone product (111)

(formula (1), W= -S(0O 2-). PREPARATION 1 SYNTHESI S

OB ume!) ML OROPRFRIIAIGE D INe havie jpPD FERAZ BNEad MpTddsulphonyl chioride

ng]' E%F WW@E?@%P@O%W%@& s?ﬁeqatsrfgornr t@ﬁ'&perature for 4

diogrd andotiven Hiduie hydochiblic asid saldti@dwas added (20 mL). The mixture was

bbbl YRR BRI IERERLY Img B (ﬂ%‘h!cﬂg)fe&évag%a%he&%tg S8 dried over

aneé solu resence
tanhgdrhys sedivre spBhate) thet cdnoehtra'ré:éinr\wubt Thgresidueuwas matied by

SR R0, YBIRRE IR FONiS 00ROy, soom

wixddje dHWIIVIR (420 BiHz, €BIOIY) at7eth, NG 6?!,;7 Wg??\ﬁev SWQS@O'G .99, 4.04-
e desire

rod%@%g&@gg%rﬁtggpogﬁégr 81bgeg f8¥ next step

reaction without further purification. B. A solution

of the conpound obt ai ned mml) in 50 nL of a
1:4 m xture of trlf|u0r0ag€>t?X@P<E:l% d and

d| chl o8 UNEHASIBORAS-[6-{2-PHEN YA E TRIANESUL RONWISPYRID AZ IN0S-

ai a5 ol AP ERAGTE U A E RS RERBE YL BREN SR Panone

sequemnt midury onrtGPBANKD.Bady, §.26 nﬂ’hdl) aN@I4e(l6 sat ur at ed

ggﬁ@%tn)?§'-ﬂ{agalpwﬁj6\;%€ gﬁQlBey%rhylb 2p’5§'ﬂg%rpmeih_yWhepzl)methanone in
25 il wh aiehRidiydthaenyhs Wétﬁét&ﬁ@md@m@eﬂatu@@bvé’r&hd;rﬂwmé Ireaction

IR e R

eddidue dilﬂalh?ﬁaﬁéﬂ rén‘_il_wﬁw dPbolvbet \mgmanﬂa@i b&é Bol@v@mfﬁhr&ﬁatography to
met hane e Was

Shei B SoEPGH 2 % MO o, A 2R el bR (450 Mtz

@tﬁalglsdw@r?om/mai:ale@ei §R7%, 9.3817.638 781%116-7 20, 6.94, 4.07-4.10,
erazin-1- 2- trifluoronethyl phenyl) met handne

44%§3g33%3(§§4 #Af14¥%-obt ai ned above, water (0.85 ni)
and hydrochloric acid (37% 0.035 nL) was heated to
80-1000C for 36 h. The reactionm xture was cooled to
room tenperat ure, concent rafAMPLtR4vacuo, diluted with

vwfeTHEé“i@eopl{h - (Z#ﬂﬁENWEVHﬁNE@%JLbTMb‘(R‘i@ABN éirL}e’MAbERAzm-

N NaOH sol ut1on_and ture was 'then extract

VVI th di et hyl-Yét %FR{@UQH@MEITWYLWY&)MEEHAN%r was
dri edTang 15@8&688[1@&?51‘ éd&ldﬁ@ﬁé‘lﬁbdaﬁ‘&) Gflssg? g}“?z r‘\fﬁ%l) in 1:1 mixture

purified by colum chromat ograp
ggwﬁtgr @@d g@@e@ol \g@/gqqeéﬂ [6)(6 p Igjlfgnylpyndazm 3-yl)piperazin-1-yl}-

(2-trifluoromethylphenyl)methanone. The reaction mixture was stirred at room
temperature over night, diluted with water and then extracted with dichloromethane.
The organic layer was washed with water, dried over anhydrous MgSO, and then
concentrated in vacuo. The residue was purified by column chromatography to yield
the title compound as a white solid (41 mg, 69.2%). *H NMR (400 MHz, CDCl3) 6 7.86,
7.75,7.63-7.66, 7.56-7.59, 7.37, 7.25-7.28, 7.21-7.17, 7.07-7.09, 4.04-4.10, 3.83-3.91,
3.70-3.80, 3.45-3.35, 3.26-3.30, 3.2-3.15.
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SYNTHESI S OF
(4-[ 6- ( METHYLPHENETHYLAM NO) PYRI DAZI N- S- YL] Pl PERAZI N-

wa2008p1%623 TRl FLUOROVETHYLPHENYL) METHANONE A i RETIDE2004/024541

[ 4- (6-chl oropyridazin-3-yl)piperazin-1-yl]-(2-trifluor
ormet hyl phenyl ) - net hanone (0.072 g, 0.194 mmol),

L/ - met hyl - 2- phenyl et hyl am ne (0.052 g, 0.388 nmmol),
amoni um chl ori de (0.01 g, EBAMPAE™®I) in n-butanol (4

et REESls S8 PRI Do P IROR R AP RERA R v o
pot assi um car bGRﬁLéJ&BDNETWL-IaHENRfk)MEBﬂANONE h et hyl
Nazsoft MR AR R A 950 b 8. PR MRl oreny

wasthpuaTief | GA7Hy, G20Lmmobh ephenyiptiapiol(0ta2syd, @l 202theol) and

h@ﬁl %4@8{%86@ %;)é/\m'l_ ?@L%n?%l%r%% atfc}q(g% Yo d%\ture fdr 1

hoB6,and.tR@én eflaged dvetight. The réadibn nixtdibs was 9®|6(3t07r50m
éﬁﬂégﬁ% ﬁ%‘eg 20 mM.So{ 5 Jé) aWd %hé"n7gxtr%c{e'g|+w&h et%ce a?e lThle

[otgdric Bb’ENEé'Q—WhﬁMdWMtWhBH SvifigriPlyéoReZbdiuin sulphate,

sPhkaEies GOy THE To00E el PP EoTu B AP TRRp gy  vield

\the titd amsounslisRda \ahlpalmw(s& higl, eporg. t'E NI\#FR'(MIEMHZ CDCl3) 6 7.73,

BT S0y FPaT P8y 1 P o Al Ay B2 B8 A4 Gt o By 5T,

|34 yk) 3ek@mnpne, the t|t| e conpound was obt ai ned as
a white solid (11.8 ng, 15%vyield). 1H NVWVR (CDCl 3, 400
Miz) d 7.74, 7.62-7.68, 7.52-7.57, 7.33-7.37,
7.28-7.32, 7.40-7.46, 6.8BxaAfFL% 53. 95, 3.68-3.70,

SONMIEERES GF ribsin CLORR LK} ETAGKY) %Rf%zw S iPiERAZINA-

TRl FL UO?GVETYMHEH@QYU&)QOREBHZY[EPHEN%WWDN@ YL} A

pyr i d}%uﬂWl@g)}hg Bro'cj%qhgé ISﬁt fgrtg) |aP0\(82m Example 5, only making variations

t&lnblm@;de@ﬂwdtww repRESs Qmﬂ%léth@nél% 9@&\(‘,@%!&6@4 (GID' )

d:gd[pﬁqt);{y;ﬂ %ﬁ@@lp&faz&gtgﬁgg grg[gl&ggnethylprhgnyl)methanone the title
AérmipooRy Way belagiadl 81 WRitdsblid Q50 A, 94.8% Adid). ”TFPNMR (W@@ MHz,

reacti on_mxture was stirred at roomtenperature

Kdfr's) a2t - Elieﬁd 82 hy ®PolRPof-P3. @8T.d- b3 '0319%53555 3.46 -

adsted 4129 gal) 79 T 4ToXBUR18VRS Xpract ed with
di chl oromet hane. Thé organi ¢ | ayer was washed with

brine, dried over anhydrous sodi um sul phate, the
concentrated in vacuo. Thea(@miggg% was purified by

col uim _chr onmat ogr a \E/ |eldthet|tle conﬁound as a
RN TS OF T R ETHEL UL BANY U Y RIBA NS DRI RRAZINA1-YLI(2-

2084_3) d 7. 75 TRIEYJOROMETHR PHENA ) METRANONES: 6. 99,

A mixture of [4-(6-chloro pyridazin-3-yl)piperazin-1-yl}-(2-trifluoromethyiphenyl)-
methanone (0.089 g, 0.240 mmol), 2-phenylethanethiol (0.049 g, 0.36 mmol) and
sodium hydroxide (9.6 mg) in 5 mL 1,4-dioxane was heated at 100-110°C overnight.
The reaction mixture was cooled to room temperature, diluted with 20 mL of water, and
then extracted with dichloromethane. The organic layer was washed with water, dried
over anhydrous sodium sulphate, then concentrated in vacuo. The residue was pirified

by column chromatography to yield the title compound as a white solid (50 mg, 43.7%
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4.07, 3.85-3.89, 3.71-3.78, 3.35, 1.96-2.00, 1.1.
EXAMPLE 3 SYNTHESI S OF

W@ 2005611623 PHENYLETHANESULFONYL) PYRI DAZI N- SYL] PCT/US2004/024541

Pl PERAZI N-1 - YL) - - TRl FLUOROVETHYL- PHENYL) METHANONE A

m xture of m CPBA (0.044 g, 0.26 nmol) and [4-(6-

phenet hyl sul f anyl pyri dazi n-3-yl) pi perazin-1-yl]-(2-tri
flield). OrENKNR (@0e MH2), BECI) BaMES, 70627 .55N1.4017.48, 7.27, 7.12-7.22, 7.03,

T IR M e T TR

solution, extracted wt h di chl or onet hane. The resi due

obt ai ned after renoval was purified by

col utm chr omat ogr aphy to )ﬁ%@\'%ﬁt%@ itle conpound as a
WSYNT HESIBOK 2L[6A8- MEJBI—IYBBUTEIL@LFANYINWWB@ZINVBWL]PIPERAZIN-

Sy 56 Py Sy bRaheiang et MerdadBys

3. 30- 3=0446wm§ tﬁ@p&cé&uremhEbév&\ﬁl‘ﬂ'ﬂdﬁﬁil§6%l making variations

(ugM&z ENYLET SULFI NY PYR' EAZI R_m ﬁJ@ch gﬁ]R,[AZ(I(SI_\I

i mopyrrdamleuyl )pﬁmar@?fn-s %L(gmufm@mrﬁ@taylshér@l)G%ﬁmona tﬂ18 title

EpeunR s DR i S8z P ) B il TR (400 Mz,

(@3@9 § 8.00! poBtd19d, B BloeBUBA NS, 40Th 5L £8¢L1.99 0.72-0.80, 0.46-
xture was stirred at room tenperature over night,

d?‘l‘%tOeQPQ\n Ph water and then extracted with

di chl or onet hane. The or gam c layer was washed with

wat er, dried over anhydrous N@ISOAr and t hen

concentrated in vacuo. TheEX8MPYEE was purified by

COUIEABURING @tmmhmdﬁpDESR*rth@E lN'l—ﬁ ﬂaﬁn@n@ W\VﬁvaéF A TEST

white solid éé QJ /% é 3)

7.86, 7.75, Nﬂ-’éUS’rN eM(?Uéﬁ LIVE BMICRO@DME%

7.21- 7|'h197derﬁ|ﬂ@gﬂo71 (@%om o%sdofjcr% inverftidh3sBED %h?t%or?s\%% readily

3.45- 3. EXAMPLE 5 SYNTHE

[a&CfereplthﬂlmmL@@ﬁDm@mpw@ MY PSQUERABE AL mroce}ctqre described in

SIS RIRARE A 60 |\,

ErBbdRlidH GMMbUse LIRS MAG888Més: 0 075 g, 0.202 mmol ),
Z-phenyT et hanol" (0.025 g, 0.202 mmol ) and sodi um

hydr i dgalé %FQ%QCeg)on'a’Thl%h %fb@ﬁydr%u%ﬂﬁfam& Shir l@ﬂt {#iothane (15%

room terrper ature our and f | uxed
Y BYRArYra) aﬁ??éhqséaa%fﬁséﬁ”ffﬁeﬁtbureési’/%"'@@@'ﬂ gringperiggmof high

PERAE AL, LAEECste %Qm%laféiy MBI withedti & BIINSEE SRR dweighed

W th et hdy acetate.
and minced with scissors. AII procedures are performed at 4°C unless specified

otherwise. Livers are homogenized in a solution (1:3 w/v) containing 0.25 M sucrose,
62 mM potassium phosphate buffer (pH 7.0), 0.15 M KCI, 1.5 mM N-acetyleysteine, 5
mM MgCl,, and 0.1 mM EDTA using 4 strokes of a Potter-Elvehjem tissue
homogenizer. The homogenate is centrifuged at 10,400 x g for 20 min to eliminate
mitochondria and cellular debris. The supernatant is filtered through a 3-layer
cheesecloth and centrifuged at 105,000 x g for 60 min. The microsomal pellet is gently
resuspended in the same homogenization solution with a small glass/teflon
homogenizer and stored at —70°C. The absence of mitochondrial contamination is
enzymatically assessed. The protein concentration is measured using bovine serum

albumin as the standard.
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organic layer was washed with water, dried over
anhydr ous sodi um sul phate, concentrated in vacuo. The

wo embduwsnas purified by col um chromat ogr aphyP€DUy1004/024541

the title conpound as a white solid (58 ng, 62.9%. 1H
NVMR (400 MHz, CDCI3) d 7.73, 7.61-7.64, 7.53-7.56,
7.36, 7.22-7.30, 7.20-7.24, 7.02, 6.86, 4.64,

3ngubadion ®f MeLSY Livar MBr@ob@s with3est GomboulsAMPLE 5. 1
SYNTHESI S OF

(4- [ 6-Repativis: QRRGMEETHEINPY RIGDADIdoSA] RbRERAZIrcubated

R PR AN E S0 e

vaohicaittia0iod ofl S3.8gu\2irCY.6 It pf Benibgaredtioh sbltiére RoAting 42 mM NaF,

| et hanol to react w
T PO paraide. SR T r o MW AP, O mbteaenayne Aearisa 10 i
|cﬂnh*1@@n‘t}a)t|6ﬁfoh%@9&ﬁnp6mﬁ tink | 1o EOIFB Qe 09%\&53,» %@15 min
a white solid (56 748%|eld) 1IH N 400
apgyjbgyionyina eij_aklnp \g@tet bath §37 °G), the reactions are7$t95ped7argi3fatty acids

3.91 - 3.98, 3.55, 3.46 - 3.50, 3.31,

%r@%na}gzé?lg - 0.84, 0.43 - 0.46, 0.11 - -0.79. EXAMPLE
6 SYNTHty esideare analyzed as follows: The reaction mixture is saponified with

oSS ESATODABNGN 5B

['Ehe(feﬁy;ﬁq:l@ methyl esters are analyzed y high performance hqmd chromatography
RVI‘P'L@?‘&@HQ 3 H’év@l@t’t PQEI@&?& H‘OQO 3§e]ne§ A bfdrﬂtb@%ﬁﬂs&mﬂb&mﬁma diode

- met hanone

A T e Al Sragiisodapeose o blosiek T, Sodkruen, CA) with a
@6116 9Xh IR ti6P cArridgh (Qf%‘refﬁgren%y %rd“@ﬁ@(éﬁtuy}?sana ea%@&s?éaase oDS

-1 100C overnig The reaction mxture was co
t(@ T&)&Wkreﬁrperplamur(éSO ohim ¥ éammi itdy Remrplartefe sm)attaclamuto a pre-

h
P A5 e b b R e Fraura Sl oty e
sebptatddisodrhiioally oitb enttoaitréelwater ‘(/95:51 o.v) aheflswe satd @e 1 Wﬂ_Smm and
T TR R Y,
(e&&@s Mely beGDEly23d Hy Cafiflary ZolE&rnbaE&:hrcﬁnéké’grﬁprB(G@‘) & Thin Layer
22 phg(ﬂg(?)g6 76, 3.89-3.94, 3.79-3.

Srbgndogfa 510 3 4B, 3 17.3.28, 307 EXAVPLE
6. 1 SYINobESKkiEdOR the art are aware of a variety of modifications to this assay that

THYLBUTYLSUL EANYL ).PY! YL] Pl PE
e S NN T e P AN TR T
pniomsduee by édst Eanpsurrilsove in Exanpl e 6, only making
\Z/alglhgt ﬁ%g’%ﬁﬁfagy% Fgmp?wwq%é)gﬂ}eqafe 0[1 & ?\%ed é&iv&? g!s ﬁl%ebitors of
cS‘GD)wpry tdstkarin this aysgypiTheraavity- vﬂaedéﬂheé #r fefrh$ of % SCD enzyme
acP vutcngrtnla% n% a% rWel giesweg %gr?ge%‘traﬁon oft tne test compound.

* kK Xk k

H'Ig BFSfm methanol.

All of the U.S. patents, U.S. patent application publications, U.S. patent
applications, foreign patents, foreign patent applications and non-patent publications
referred to in this specification and/or listed in the Application Data Sheet are
incorporated herein by reference, in their entirety.

From the foregoing it will be appreciated that, although specific embodiments of
the invention have been described herein for purposes of illustration, various

modifications may be made without deviating from the spirit and scope of the invention.
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conpound was obtained as a white solid (24.3 ng, 26.4%
yield). 1H NWMR (400 MHz, CDClI3) d 8.04, 7.98, 6.99,
wW@2009/018556, 3.45-3.47, 3.40, 1.85-1.87, 152, PCT/US2004/024541
0.72-0.80, 0.46- 0.48, 0.09-0.10. EXAMPLE 7 MEASURI NG
STEAROYL- COA DESATURASE | NHI BI TI ON ACTIVITY OF A TEST
COVPOUND USI NG MOUSE LI VER M CROSOVES. The
Aendihgly cag irventidn is ooplirmitstsexakpt dseby the @ppéndedseiai®sD
inhibitors was readily acconplished using the SCD
enzymes and m crosomal assay procedure described in
Brownlie etal, PCT published patent application, WO
01/ 62954. Preparation of Muse Liver Mcrosones: Mle
ICR mice, on a high-carbohydrate, |ow fat diet, under
i ght hal othane (15%in mneral oil) anesthesia are
sacrificed by exsanguination during periods of high
enzyme activity. Livers are inmediately rinsed with
cold 0.9% NaCl sol ution, weighed and mnced with
scissors. Al procedures are perfornmed at 4C unl ess
specified otherwi se. Livers are honogenized in a
solution (1:3 wv) containing 0.25 M sucrose, 62 nmV
pot assi um phosphate buffer (pH 7.0), 0.15 MKC, 1.5
nmM / V- acetyl eysteine, 5 nM MjCl 2, and 0.1 nM EDTA
using 4 strokes of a Potter-Elvehjemtissue
honogeni zer. The honogenate is centrifuged at 10,400 x
g for 20 min to elimnate mtochondria and cel |l ul ar
debris. The supernatant is filtered through a 3-1ayer
cheesecl oth and centrifuged at 105,000 x g for 60 m n.
The m crosomal pellet is gently resuspended in the
same honogeni zation solution with a small gl ass/teflon
honogeni zer and stored at - 700C. The absence of
m tochondrial contam nation is enzymatically assessed.
The protein concentration is nmeasured using bovine
serum al bum n as the standard. | ncubati on of Muse
Li ver M crosones with Test Conpounds: Reactions are
started by adding 2 ng of m crosomal protein to
pre-incubated tubes containing 0.20 nCi of the
substrate fatty acid (1-14C palmtic acid) at a fina
concentration of 33.3 mMin 1.5 nml of honogenization
sol ution, containing 42 mM NaF, 0.33 nmM ni aci nam de,
1.6 MM ATP, 1.0 nM NADH, 0.1 nM coenzyne A and a 10 mM
concentration of test compound. The tubes are vortexed
vigorously and after 15 min incubation in a shaking
wat er bath (37 0C), the reactions are stopped and
fatty acids are anal yzed.
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Fatty acids are anal yzed as follows: The reaction
mxture is saponified with 10% KOH to obtain free

wo 20059163 ds whi ch are further nethyl ated usi nBCBES20041024541
nmet hanol . The fatty acid nethyl esters are anal yzed by
hi gh performance |iquid chromatography (HPLC) using a
Hew ett Packard 1090, Series Il chronmatograph equi pped

with a diode array det nm a

radi oi sot ope detector I\}Bldellé%‘fmg E CA with a
solid scint

14C det[sect |'}E\)n e%ddgd}aﬁﬁﬁe@iér @%‘;ﬁalﬁ}%’% é? °%B§b&88§%¥ra§§é ?r%rn)) activity
casimprising260tastinga go@cenaf h8CD vﬁthmrcqmpdundloéfqrnw@)( I):

attached to a precoILJEmn vvltg a nB%ndﬁpak G 18

(Becknan) insert ty acR est7$rs are
e/water (95:5

viv) at a flowrate ' are identified by
conparison gtth [ ards. WA terna avelq)f
fatty acid nmethyl e be anal zed by capillary
col unm gas- chr omat ogr (&0 | in Layer

¥d| Mptche art are
skt o this assay that
can be useful for neasuring inhibition of stearoyl-CoA
desat urase &®0ity in mcrosomes by test compounds.

Repr esent atxmﬁmn%e%n@m ifnyepsi on shovved
activity as inhibitors of SCD when tested in th

assay. The H¢& 1@ t5(Qiels -HER Imed An W'@W%'Sd} Togr Q(EBN(R1)S(O)2-
eQLO® crctiop;ty remaini ng at the deS| red concent rat| on

of the test conpound. * atents

pat ent appl¥ @anF%h 49 1@&9 "Jfﬁs) ‘Q@)O'p -3(0)2N(R1)-0f
apmi'gptions, foreign patents, foreign patent
applications and non-patent publications referred to

in this sp&ech ﬁ:ait'P@?P%'ﬁ'GPWSQ'?@‘F%HOWﬁhQ HOUPSENSistig @ n
ytiRdgSheet C@télﬁyl' 0cer P ar%&f%kwettﬁeacwoaf I@fa@(ﬁé‘ﬁc?crbngaralkyl

their entir From regoi ng it

appr eci at e® t'%.aﬁt'edﬁ‘lj {frRBLGS gé%@tﬂoﬂﬁlé’['@ﬁdar%@ikﬁ ©f-Cintkenyl,
m&@myd%kyﬁmymp@%yév%&%lk&@ﬂ d}ﬁf&élkbxfysﬁ%lpé @0%9aoétf<y|

| lustration, various nodifications
\94t¢ne<i}‘9'°aléivtaliwi Agyl fCF?o(ﬁnS@'ﬁH‘Y‘s &sﬁwheéma%@b'b&e %rfththrecyclylalkyl

IIMEMdt&Bait GRHE NeteroBRIdirention is not limted
gqxce%t asam SItSJILenee %c lg)ltlrrvs VWHAT IS CLAIMED | S 1.

A met hod ofOr Rnrﬁ %wﬁhrgtgﬂw&wr@heun@wo ¢oinge wharein hieaings are
Gﬂh@ deHilly 's&!ebﬁéd‘?'l%ﬁpfhbijr&ﬂ) &S?fétsﬁﬁ b cfbaﬁR(gP 98%5% ?Isgﬁl and

a conpound formula (1):
Netegow qne\whghe ﬁ@iﬂﬁ or all of the rings may be fused to each other;

R is selected from the group consisting of C;-Cyzalkyl, C,-Cyalkenyl,
C2-Cyzhydroxyalkyl, C»-Cyphydroxyalkenyl, Co-Cqzalkoxyalkyl, Cs-Cyscycloalkyl,
C4-Cyacycloalkylalkyl, aryl, Cr-Cyearalkyl, Cs-Cizheterocyclyl, Cs-Cyzheterocyclylalkyl,
C,-Cyzheteroaryl and C3-Cysheteroarylalkyl;

Chr omat ogr aphy (TLC). Those ski
aware of a variety of nodifi&dti

or R% is a multi-ring structure having 2 to 4 rings wherein the rings are
independently selected from the group consisting of cycloalkyl, heterocyclyl, aryl and
heteroaryl and where some or all of the rings may be fused to each other;

R* and R® are each independently selected from hydrogen, fluoro,
chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or -N(R'®),;

R®, R R, R™®, R%, R®, R® and R* are each independently selected

53



x and y are each independently 1, 2 or 3; Wis -0,
-C(OO0, -N(RD)-, -S(O - (wheret is 0, 1 or 2),

WO NORD) 15600) 2-, -OC(O) - or -C(O-; Vis -C(O -,PCTR004/024541
-AONR1)-, -AOOC, -5(02-, -S(O2N(R1)- or
-C(R11)H; each R1 is independently selected fromthe
group consisting of hydrogen, C Cl2al kyl,
donChpdrpdernry@l-Kydlkyl;C4- Cl2cycl oal kyl al kyl and

C7- Cl9ar al kyls7 75 t eqssf fhe aroupe %
consi sting %rfR (3%% qusg%q%?’ (%%? &&(ggh thH?/tﬁ?r 6PR°and R* togetner, or
- CLoR dogetiyealakey bn 002g9OLRhyrdvidzy tat @igh V is -C(O)-, R’and R™

i | Jey _C | gal kyl ) R
GRS I SRS el S0 PSR okl graynypie the remaining R, R,
5 BIZ2R&tRY deYanid/R®* a@8e@Pinaémandeyit} sdledtdéa/from hydrogen or
%[C%‘%pet eroaryl, and C3-Cl2heteroarylal kyl; or R2 is
a'ntAtP-ring structure having 2 to 4 rings wherein the
rings are iordepenB&RF)R'sahe & edgéthenvitthengoioRih R®, R® and R

LSt f .cycloal kvl , hetergeyclyls & W .
TRTRE b JRng ned P e Bt porbinay REAF- e RPY Kooty o R are
faask thdeperdaritiy stleeted fildth hgiregdremt@dCfallgn t he gr oup
consi sting of . Cl2al kyl , - Cl2al kenyl ,

C2- Cl2hydr yéﬁq‘rk)@f‘,’ge&é’féﬁ?%k"o??‘; kenyl .
Cr- ClLacyoh oa k) ALy gl G ricrpoen or Or sl

- cycl oa a ,ar - ar a , _
C3- Cl2het e rao%tﬁpéo?PF%éﬁnéT%B‘?re?r&@;BWT lﬁeﬁeﬁf a ghapmpceutically
2lee¢mala syl trancbfG3 pkriRaetaticabtomhpddition; th&@eof¥ d Srodrug thereof.
multi-ring structure having 2 to 4 rings wherein the

rings are independently selected fromthe group
ﬁo?Si King ﬁoﬁlgﬂ‘\bl\oh@kﬁ&bkwg,a Bi@é&i’@@'}%l ; h?illtqion aevlatatel stgaroyl—CoA
et er oar ere sone or ‘ e rjings nay be
PRSI Xas B A Her T aveerainiBe medhod i sae pemmeiging o the
sedrebkid nked thdysiraagenpediticaty effedtiné arm@untaitdddmpound of
%HE%@) trifluoronmethyl, cyano, nitro or -N(R13)2;
, " R7, R7a, R8, R8a, R9 and R9a are each

i ndependently sel ect edf rom hydrogen or CrC 3al kyl; or
R7 and R7a togethegr# or R@and,R&F Réget her, or R9and

R9a toget her, or R6\and a Rogét hér rlfe an oxo group,
provi ded that when i (O - d R 7a together or
R8 and R8a_t,oget her an axo g/rou 5 While

a, R9,NROY, and(lR6a

t he renmai nfng :
are each independent hydrogen or Cr
73, together with

C3al kyl ; or one of ,
one of R8, R8a, RI and R >!Q3ga g)gganRal kyl ene bri dge,
a, R8, R8a, R9, and

while the remai ning R6, R6a, R7,
R9a are wherein:

x and y are each independently 1, 2 or 3;
| W is -O-, -C(0)0-, -N(R')-, -S(O)- (where tis 0, 1 or 2), -N(R")S(0),~,
-OC(O)- or -C(O)~;

Vis -C(O)-, -C(S)-, -C(O)N(R")-, -C(0)O-, -S(0),-, -S(0)N(R")- or

-C(R™H-~;
each R' is independently selected from the group consisting of
hydrogen, C-Cyaalkyl, C,-Cyshydroxyalkyl, C4-Cyocycloalkylalkyl and C;-Cigaralkyl;
R?is selected from the group consisting of C4-Cy.alkyl, C,-Cyzalkenyl,
Co-Cyzhydroxyalkyl, C,-Cyzhydroxyalkenyl, Co-Cyaalkoxyalkyl, Cs-Cqacycloalkyl,
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each i ndependently sel ected from hydrogen or GCi

- C3al kyl ; R11 is hydrogen or C-i-C3alkyl; and each R13
Wo gooshdispendent |y sel ected from hydrogen or CrPQBEB1094/924541

a stereoi soner, enantioner or tautomer thereof, a

phar maceuti cal » acceptable salt thereof, a

phar maceuti cal conposition thereof or. a prodrug

(cpeqze;aﬂoauazlalmmylh Got- CpdaralkydaC4-Bghetethoydlils €:-6izheterocyclylalkyl,

0 e CoA desaturase (SCD) in
ﬁ@hﬁfgfoa%grgcg& e ﬁéte%ﬁgg%t‘:onprl ses adni ni st( eri )ng
t ?f the manomiR? ism meleﬂhng lstrpetofe lavirtge? topé tingscwhergin the rings are
effectiv
Reerendstty s9eceg i e BETRAGo o oY ElemyhtercByt 491 and
hatgepandat ihgrelsorde or alBof the fisgs 1@ay be G{sEi@ saciNgtRey; -

- O)C(O) (Wﬂsr ec&dd%m%e&rgﬁg bon%t@ﬁ?&? LN (%zélkenyl,

C?%gdrﬂxyafﬂ@@ @J\EBﬁydroxyalke@{{lR(Eimajkow:aihyl leg-q:&cycloa kyl,

%,., age\ ﬂa%yl E%{Zgﬂgar%gﬂq&gzﬁ fgrg%g@ca/?ﬁzpﬁg 12H2996r8£yclylalkyl

@Cghgtéf@émlaéﬁﬁwﬁtlgyétarMWKM%r alkyl; R2 is selected
fromthe grogp cons [

C2- G 2al keflyT, 'SE&D i gsgrblg{yéeic{@\{ﬂnglté(x Irihgs wherein the rings are
Fﬁ&esérzﬁyady Qél&ﬁétbﬁ enm the @%L@]@ﬂbkww dygloalkyl, heterocyclyl, aryl and

Clchng% 3/ @%ﬁ%ﬁ'ﬁ?ﬁﬁ%@@éﬁkﬁae lbié%Sed%)élach other;
g gﬁﬂe: eRé@MG W:a&k CET) mdb@nﬂeﬁﬂ]ﬁsm@@d fybm hardibgen, fluoro,
e
ﬁ'él@f%@“eﬂ“ gﬁkxsmeéhﬂ hlo ?’?{ﬁmgf G strueture
i ndependeni¢ yR@ eReeRf RBPRY fred B?acam eacmiidspentgntlf selected

cycloalkyl eter cyclyl, aryl and heteroaryl and
fiRey hydeagiae’ a5 ?(%/therlngs may be fused to each

ot her; R3 |0$R§§h@Rt7"’etdgéthérrIbt Réargir R pogutins| etR%agd & Bgether, or
12a|)2'1.] @gg@g%&a’zal kx%n 0 li%{:ﬂi/) (j%lna{/ & IC(O) R’and R™
y P thé%‘f at

%e@i'e?‘bYRp aRd R¥ together do not form an oxo group, while the remaining R’, R”l
R8, R®, R%, R®, R® and R® are each independently selected from hydrogen or
C4-Caalkyl;

or one of R®, R® R7, and R™ together with one of R?, R®, R® and R*
form an alkylene bridge, while the remaining R®, R%, R’, R, R®, R*, R®, and R™ are
each independently selected from hydrogen or C;-Csalkyl;

" is hydrogen or C-Csalkyl; and
each R" is independently selected from hydrogen or C,-Cealkyl;
a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically

acceptable salt thereof, a pharmaceutical composition thereof or a prodrug thereof.
3. The method of Claim 2 wherein the mammal is a human.

4, The method of Claim 3 wherein the disease or condition is selected
from the group consisting of Type Il diabetes, impaired glucose tolerance, insulin
resistance, obesity, fatty liver, non-alcoholic steatohepatitis, dyslipidemia and

metabolic syndrome and any combination of these.
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C4- Cl2cycl oal kyl al kyl , aryl, C7-C garal kyl, C3-GCi
2het erocyclyl, C3-C 2heterocyclylal kyl, Cr

wCidkstwsdaryl and C3- Cl2heteroaryl al kyl; or RBCT/BESH04/024541
multi-ring structure having 2 to 4 rings wherein the
rings are independently selected fromthe group
consi sting of cycloal kyl, heterocyclyl, aryl and
het er oar yl and where sone or all of the rings rray be
fused to e d R5 are each inde nt
sel ectéed fr gg’ 88@5’3"30%’25'?%6'"5%‘? g'ﬁ%, wtqqgﬁmon IS "'%e I
natdidetesy , trlfluoromsthyl cyano, nitro or -N(R13)2;
R6, R6a, R7, R7a, RS, R8a, R9 and R9a are each
i ndependently sel ected from hydrogen or C C3al kyl; or
R7 ands.R7a Thegetthed of CraiR@anskr&8and @g@éd@%r,coﬁﬂltlwwﬁbesny
R9a together, or R6 and R6a together are an oxo group,
provi ded that when V is -C(O -, R7and R7a together or
R8 and’. R8a Tthegatéthed oflClami4 vﬂﬂir@ih@hb O Sa @ SHdNndivibh |stmetabolic
thedremai ning R7, R7a, R8, R8a, R9, R9a, R6 and Rb6a
a¥BYCY¥n i ndependently sel ected from hydrogen or Cr
C3al kyl ; or one of R6, R6a, R7, and R7a t oget her vvith

one of R8 8a, form | kyl ene bridg
whi l e & he r@\?&?ﬁ'ﬁgﬁ Eeg'a"f-‘zgé("he\f?/‘“ % Orﬁgad'f'@ig's faibefiver.

R9a are each |ndependently sel ect ed from hydr ogen or

Cr C 33 kyl ; pgen or al kyl ; and each

RIS | 2 ndé&?@r{a et 9¥ gé‘f’ggt"ﬂlfr?'mﬁ%?%&ﬁoﬁﬁm@ is non-alcoholic
Gealtdhdpatitis. St er eoi soner, enantionmer or tautoner

t hereof, a pharmaceutical ™ acceptable salt thereof, a

phar maceuti cal conposition thereof or a prodrug

t her eab. BAJd}ﬁdeﬁijhﬂ%rﬁfulaqfl@i m 2 wherein the manal

Is a human. 4. The net hod G aim3 wherein the

di sease or conditiopn is selectedgfromthe group

consisting of TypeR[Il di Bet,@ aired gl ucose

tol erance, insulin i iRy, fatty Iiver,

non- al cohol i ¢ st eat it sN pi dem a and

nmet abol i ¢ ' The
nmet hod of Claim4 t he\di se '\g-ngr condl ti @r?
Type Il diabetes. 6.NF&a net hd Claim4 wherein the
di sease or condition is obesitA\Y 7| & nethod of

Clai m 4 wherein the di seaseRd? Rérﬂﬁtl on is netabolic
syndrone. 8, The nmethod of Caim4 wherein the disease

or conditi on % fatty liver.
x and y are each independently 1, 2 or 3;

W is -O-, -C(0)O-, -N(R')-, -S(O)- (where tis 0, 1 or 2), -N(R' )S(0).-,
-OC(0)- or -C(O)~;

V is -C(O)-, -C(S)-, -C(O)N(R")-, -G(0)0-, -S(0),-, -S(0),N(R")- or
-C(R™H-;

each R’ is independently selected from the group consisting of
hydrogen, C;-Cizalkyl, Co-Cyohydroxyalkyl, C4-Cacycloalkylalkyl and Co,-Cqgaralkyl;

| R? is selected from the group consisting of C4-Cyalkyl, C,-Cyralkenyl,

C,-Cyohydroxyalkyl, C,-Cyzhydroxyalkenyl, C,-Cizalkoxyalkyl, Cs-Cq,cycloalkyl,
C4-Ciocycloalkylalkyl, aryl, C;-Cygaralkyl, Cs-Cqzheterocyclyl, C5-Cizheterocyclylalkyl,
C,-Cyzheteroaryl, and Cs-Cyzheteroarylalkyl, provided that, when W is -C(O)-, R? can
not be Cs-Cgalkyl substituted by -S(O)}R" where R' is hydrogen, C;-Cgalkyl,
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9. The method of C aim4 wherein the disease or

condition is non-al coholic steatohepatitis. 10. A
weowpouss3 of fornula (la): 6 D7 R5 6a R R 7a PCNUR004/024541

(la) 92" Raa R R wherein: x and y are each

i ndependently 1, 2 or 3; Wis -O, -C(OO, -NR1)-,

-S(O - (wheret is 0, 1 or 2), -N(R1)S(O2-, -0OC(O) -

OF-Ci fataMyl, . pyrédirsyl, pii@henyl - {8)idionyl Of DyidgRAY;-, - C(O O,

-S(O 2-, -S(2N(RL).-. or, - : is . .
i ndependen?rl(é) S & 'E@i‘g@géfrg%%gﬁgo%g)a{grﬁ{%]\g*%ﬁg 1he rings are
inmsmém@ﬁﬂ;l/ Q’?ifé‘?ﬁ?wfyre g@rp@bﬂkiyﬂi’rgm‘y:a(:l:aglkyl, heterocyclyl, aryl and
CA- Cl2cycl o a Ci- r ; ' :
Selpaenaant poRa e ol Pnnnds PaY B ks «€adoter
C2- Cl2al keRyls, sefsttdalizdy dieogrpap kyhsisting of Ci-Cyalkyl, Co-Cioalkenyl,
C2- Cl2hydr al kenyl . C2-C 2al kox |
CaCaraapRyRT i CroteresgRkeoy s G CprlBik Gy Precycloatio,
g{%}; ﬂbé!k;héﬂkyl, &1 Clﬂ]i&irelkxdpgzgt))z@lﬁeterocyclyl, ng—théaterocydylalkyl,

- eterocycl yla , y eteroaryl, an
ExCatsirepay! %#Rb%foﬁf%l‘ﬁed t hat \m)e/n Wis
- ( O)vvl-ﬂ, R2oﬁRﬁismﬁuh&ir@strOGﬂafé(Mvh?zybliﬁ 4& tiugsedhde)yﬁintﬁelcmgs are
R14 er 4 | ogen Cha /= C
bsiPastiply SsetER DS 3ol PSRRI, SRRV, 2yt and
a%te%r%%n% whekd sorhé B%l?bfghe tiug&mblﬁ%'e Iﬁlgsleﬂ to @adh pihegs

erein the,rings are independe s te t
gr oup consﬁélapﬂgg@fe 8340 'B§‘$ nﬂ?%e%&%%{@?@%ﬁ%ﬁ%’ fg‘ﬁ’a" ’
Pﬁbﬁ{a ﬁf&Wl rﬁilﬁowﬂﬁ@oﬁmﬁm_ hyf c;lahb, mn‘(;o fbh-e\}(RiBMS may be

used to ea [ glected fromthe gr

consi sting Rg’fR%Rg 7al%q<ay'iqi§’ %ﬁ%ﬁ%a)%%ﬁ??, mgﬁg%a%Hﬁy selected
%Mﬁ%nlgylcm@lgn@ghydr gxyal kelnyl I
C2- CI2al koxya -C 2c 0 a
C4- Cl2cycl @éRk;\%%Rﬁaytpg%ps,p?ﬁ%p%éd%ﬁm%yqrﬁgand R together, or
ﬁ-atﬁé w%@fe@;@ygjeygsn %@rﬁ@ rm&majlcmiaikwTai Wy -C(@)CRTand R™

et er oar an - eteroaryl a ;. Of. s a. a
et o1 Riaad FardSaptEe IR oD 0 $eHas likareramapipe R’ R
HENg®, _Y &% ndepartentd sachah@peaderftyaaiccted fgmotipdrogen or
consi sting of cycloal kyl, heterocyclyl, aryl and

Keterbdi y| and where some or all of the rings may be
fused to eagbn&bhrRY, R® R’, and R™ together with one of R%, R, R® and R*

form an alkylene bridge, while the remaining R®, R%, R”, R™®, R®, R%, R?, and R* are
each independently selected from hydrogen or C,-Csalky};

R'"is hydrogen or C;-Csalkyl; and

each R is independently selected from hydrogen or C;-Cealkyl;

a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically

acceptable éalt thereof, a pharmaceutical composition thereof or a prodrug thereof.

11. The compound of Claim 10 wherein:
x and y are each 1;
W is -O-;
V is -C(O)- or -C(S)-;
R? is selected from the group consisting of C4-Cq.alkyl, Co-Cqzalkenyl,
C.-Cyohydroxyalkyl, Co-Cyshydroxyalkenyl, Co-Cyzalkoxyalkyl, Cs-Cyocycloalkyl,
C4-Cyacycloalkylalkyl, aryl, C;-Cqearalkyl, Cs-Ciaheterocyclyl, C3-Cysheterocyclylalkyl,
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R4 and R5 are each independently selected from
hydr ogen, fluoro, chloro, nethyl, nethoxy,

wao eooSlouesdret hyl , cyano, nitro or -N(R13)2; REPCRE82004/024541

R7, R7a, R3, R8a, R9 and R9a are each independently
sel ected from hydrogen or O C3al kyl; or R7 and R7a
together, or R8and R8a together, or R9and R9a
t@eferihateroany, dRE G0 MGardandaker are an oxo group,

provi ded - s W0RBey lofh 6 fhin o E%ﬂg%gfgt?ﬁfg%’gﬁ%Iﬁr-g‘?zralkenyl,

R8 and R8a togQ man o
tGreCplmydroxyiatiyl, Rz-C:RyeroxiR@kerRs .- CRalkealkyRE s &hstyBlbalkyl,

[ I f
2% SORbMRE L BBOF S IO 90 Bt
dheCplfietl®aryR8ad CREdnetbreWylafikgl m an al kyl ene bri dge,
while the r I ma%ggch W&S%%@P 7a, R8, R8a, R9, and

R9a are each 1 ndependent d from hydrogen or

Cr C3al kyl ;RRRY, RS, Ri§,dR% §&%Hh ROmn@R*Caal dagh hydmdeach

R13 is independently selected from hydrogen or GCi

- C6al kyl ; a stereoi soner, enantionmer or tautomer

t her edf2, a Theaompoeond pt@laim dd¢ odeteilrl e salt thereof, a
phar maceutical g&r}positi on thereof or a prodrug

t hereof. 11. Tﬁ conpound of Claim 10 wherein: x and y
are each 1;R\¥ Cs-Gy@ralky opfer@(IDsubsBtutedCopne oRRoreSsubstituents

ted fromthe gr.ou onsi st j.n f 12al kyl
%%l_e‘é%élgffq(né h%lp,’ cy@gg%qn@a,ﬁy@lso&yé]-bﬁlfy?, C1%etr%a%oalk)>( ahd
G-Cirtajadikoxy,al kenyl , C2- Cl2al koxyal kyl ,
C3- Cl2cycl qal kyl -Cl2cycl oal kyl al kyl, aryl (- Ci
gar al kyl g Jﬁh%ﬁp&@ge? Cﬁtgp[s?tut%i_% or}é or morg sUbs%tuents selected
Hoat EE%L}IW (;dnalslldly%; ofidld, kY bed, eites> dydilox A I -Cqalkyl, C;-Cetrihaloalkyl,
- teroar C 1 R3 e f,om, i gr
G RORa L G REP B BT8R YBce,
@elﬁélWyl@b’tmxt%dlﬁjﬂeter@aryﬁﬁmyiétémlayﬁdl:)}c&ialldyl; and
C2- Cl2al kox . . CG3-Cl2cycl o
Ci- Clooyol SHPRS b kPl <8Befh iom hydggqen. Cr-Caalkyt
C3-Cot el cryiadr wralkyl3- Cl2het er ocycl yl al kyl , Cr
Cl2het eroaryl and C3-Cl2heteroarylal kyl; R4 and R5 are
each hydrogen; and R6, R6a, R7, R7a, R8, R8a, RO and
R9a arie. eadheltpepogedof Gl2im Thehemmound of Caim 11
wherei n: desls Cg&%)a_rdlkyl optionally substituted by one or more substituents
selected from halo, C;-Cgalkyl, C,-Cgtrihaloalkyl and C,-Cgtrihaloalkoxy; and
R®is phenyl optionally substituted by one or more substituents selected

from the group consisting of halo, C;-Cgtrihaloalkyl and C4-Cgtrihaloalkoxy.

14. The compound of Claim 13, namely, [4-(6-Phenethyloxy-pyridazin-3-yl)-
piperazin-1-yl]-(2-trifluoromethyl-phenyl)-methanone.

15. The compound of Claim 11 wherein:
Vis -C(O)-;
R? is C;-Cyzalkyl or C-Cy,alkenyl;
R%is phenyl optionally substituted by one or more substituents selected
from the group consisting of halo, cyano, nitro, hydroxy, C;-Csalkyl, C-Cgtrihaloalkyl,
Ci-Cetrihaloalkoxy, Ci-Cgalkylsulfonyl, -N(R'?),, -OC(O)R", -C(O)OR'?, -S(O),N(R"?),,
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R2 is Cr7-Cl2aral kyl optionally substituted by one or

nore substituents selected from hal o, cyano, nitro,
whgasoxys3 Cr Coal kyl, Cr C6tri hal oal kyl and  PCT/US2004/024541

C-| - Cotri hal oal koxy; R3 is phenyl optionally

substituted by one or nore substituents selected from

the group consisting of halo, cyano, nitro, hydroxy,

@ycloslkllk heteraty cylshetiehmind ahll peter@rylCpdloalkydl aval koxy, Cr

Coal kyl sul f [tz - o &LO 2
-S(O 2N(R1 ,R ci;scwf' %ﬁé%’?ﬂyhse e%oﬁ{/%lﬁwc,'rgﬁg%’ﬁéé‘ﬁ%w’
welCiopcloalsyr giybyraralaylkyl ; and each R12 is

i ndependently sel ected from hydrogen, Cr C6al kyl,

C3- Coeycl oal kyl, aryl or aral kyl. 13. The conpound of
G ai m1B2 whBree¢ampdRBdio$ CEIm Q1 2etreméiky| optional |y
substituted, f%éq?a 2, or nore substituents selected from
hal o, C Ceal’kyl';” CrC tri hal oal kyl and Cr

C6t r i hal oal Roix Cs-GapmyciBalkiior ghetvydyclatiiyaigl; | y

substitute .. u ituents sel ected. from

the group g%ﬁ% P@‘%ﬁgp tboirﬁghgf'fs)o,sgé'&?& 501 WY& %@F“"aﬂgs selected

GronChergroap Otaisliagng of El]dlo, chaeo,ating diydibxof C%gﬁlm,lﬁsttﬁhaloalkyl,
- (6- net oXY- j2dazi 0-3-l ) < 12

S g P e Pt BBy ORI RIPRENGHONR ™,

I§clodlkyg, betemoyciyd, odte@anil and hetehwrgdeytioakyl: andC( O) - ; R2

is O Cl2alk 5. C2- C-i 2al kenyl ; [ henyl

optional |y es%hﬁ i Bvsken erg&eseécterﬁ%én EX&Q@?%&‘&G@'WL

sel@cydoblkyl camytdraarglkypup consi sting of hal o, cyano,

nitro, hydroxy, C GC6alkyl, G -C6tri hal oal kyl,

C- Cetri hal oal koxy, C C6al kyl sul fonyl, -N(R 12) 2,
- OC( O1R. 12, The@o®)pobnd 3f Clafh @p whiS(drd:2) 2>cycl oal kyl ,

het er ocycl yl,,. heteroar _heteroaryl cycl oal kyl ; and

each R12 i Zi'ﬁgé'éz%?éf%ﬂ%lli(){)g]ggl ¥ ed from hydrogen, Cr

Coal kyl ) C??gapr_ymytlwtmbuy Qubglituisd B ot mordBubsiigents selected
o) und o ai.m erein: IS - - R

RS Mot proeld eafiloalify it ycstopfooy

phenyl optionally substituted by one or nore

substi,tuen sel ecte om the grqup nsisting of

hal o, 1%yang’?1€rﬁ°fr}p8,”n‘ﬁ9{j¢'8§§/,1 g’cﬁag@\él{fgﬁ(’)j(i @@Op"%py"ethoxw‘

pyiideedroalyRypiper&Xits 161 Rhafioadietyl-pHehyiCaalitetope! f onyl

-N(R12) 2, -OC(OR 12, -C(OOR 12, -S(0O 2N(R12) 2,

cycl oal kyl, heterocyclyl, heteroaryl and
het er dar yl dyelocoaipuhd oB@idim 10 wherein:

x and y are each 1;

W is -S(O) (where tis 0, 1 or 2);

V is -C(O)- or -C(S)-;

R?is selected from the group consisting of C4-Cyaalkyl, C,-Cy.alkenyl,
C2-Cizhydroxyalkyl, Co-Cqshydroxyalkenyl, C,-Cypalkoxyalkyl, Cs-Cqacycloalkyl,
C4-Cracycloalkylalkyl, aryl, C;-Cqraralkyl, Cs-Cioheterocyclyl, Cs-Cyzheterocyclylalkyl,
C4-Cyzheteroaryl, and C;-Cysheteroarylalkyl;

R®is selected from the group consisting of C4-Cyaalkyl, C,-Cylalkenyl,
C2-Cyzhydroxyalkyl, Co-Cqohydroxyalkenyl, Co-Cypalkoxyalkyl, Cs-Cqacycloalkyl,
C4-Cyocycloalkylalkyl, aryl, C;-Cyqaralkyl, Cs-Cyzheterocyclyl, Cs-Cyzheterocyclylalkyl,
C4-Cyzheteroaryl and C;-Cqoheteroarylalkyl;

R* and R® are each hydrogen; and
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each R12 is independently sel ected from hydrogen, Cr

Coal kyl, C3-C6cycl oal kyl, aryl or aralkyl. 17. The
weewpousss of C aim 16 wherein: R2 is PCT/US2004/024541

C4- Cl2cycl oal kyl al kyl ; and R3 is phenyl optionally

substituted by one or nore substituents selected from

the group consisti ng of halo, C C6trihal oal kyl and Cr

6t ri hal oalReRY, RLER"TRE RED RS and R°dare@arhmydibgenane! v,

{4-[6-(2-Cycl opropyl et hoxy) ~

pyri dazin-3-yl]-piperazin-1-yl}-(2-trifluoronethyl-phe

nyl ) - @&t hanideezoni®undloé Ceompdwiereifh: Cl ai m 10 wher ei n:

x and y ar %a%);l Wis -S(O)t- (wheret is O 1 or

VIS-%{ ) -C(S)-; R2 is selected fromthe
gr oup consiR%is ﬁ‘g—QaiarﬂIkyl@bﬂmidﬂy lsubsTRut€d Balokie by more substituents

%[eg(%%f@ﬁé'éf l o, @gg&%g" XY ghﬁxﬁjﬁ/' k&-éethhaloalkyl and

- Q’Elrmajaalll@aykyl al kyl, aryl, C7-Cl2aral kyI

ghgtléqugta?yl?qy éljl%]y&oqgéf%ﬂ}é th)lsﬁtgfeﬂy %al K e sy st(f‘uents selected

ir@heme@dotf;rmnstsheg gf lalg, ayans irsttd, gdoky, @;-ChB@, Iyl Cytrihaloalkyl,

Rl G R UM B b PBRIR -CIOIOR™, -SIOXNR™),

@el@l@dytm:tmb}«yyl hardroﬁnyl 2o bétemlakyidyalosyl; apgy! |
Cr7-Cl2ar a et

C3- Cthete%gha 'Féﬂqz?ﬁF“‘?eﬁ%yéﬁﬂeéﬂ?gtf@”bB¥‘{ng%h&1 -Cealkyl,
C3-Getritatiion, cmyl;draké{w R4 and R5 are each hydrogen;
andR6, R6a, R7, R7a, R8, R8a, R9 and ROa are each
hydrogen. 20. The conpound of Claim 19 wherein: Vis
-C( O 21. R2Thsc6ﬁ‘rp6ﬂlﬂ(abﬁad3lhmh2©ﬂhbfmﬂ||y substituted by

one or su tu s sel ect hal o, cyano

nitro, hyd%é 8 E%lé}}i Rbona S% L‘lt?fgll%an?(?r maw%s@uents
Selecﬂaarfmai IkajcxyC1 %Ikyﬁ th@srrjriammyl b |-g tahAsdikénit 880 by
one or opg B Suhect f romthe

consi st ng FYtHigd byyARe P ynor %5@%‘&!% selected

€oma6é gidupl crmalsnlsyrhg oﬂﬁalcf}@ﬁ@shmb@alﬂy% C@gfnhaloalkoxy

6al kyl sul fonyl, -N(R12)2, -OC(OR 12, -C(O ORL

-S(0O) 2N(R12) 2, cycloal kyl, heterocyclyl, heter oar yl

and heper oafhglcom@bmﬁd &iﬁ(blamazlﬁs@éﬁbd Rbeh thé group consisting of the
%que%endent |y selected from hydrogen, C-i-C6alkyl,

[4-(6-Phenethylsulfanyl-pyridazin-3-yl)-piperazin-1 -yl]-(2-trifluoromethyl-phenyl)-
methanone; .

{4-[6-(2—Pheny|-ethanesulfinyl)—pyridazin-3—yl]-piperazin-1—yl}-(2-trifluoromethyl—phenyl)—
methanone; and

{4-[6-(2-Phenyl-ethanesulfonyl)-pyridazin-3-yl]-piperazin-1-yl}-(2-trifluoromethyl-
phenyl)-me’;hanone.

23. The compound of Claim 19 wherein:
V is -C(0)-;
R? is C4-Cysalkyl or C,-Cyalkenyl;
R?is phenyl optionally substituted by one or more substituents selected
from the group consisting of halo, cyano, nitro, hydroxy, C;-Cgalkyl, C4-Cgtrihaloalkyl,
Cs-Cetrihaloalkoxy, Cs-Csalkylsulfonyl, -N(R'?),, -OC(O)R", -C(O)OR™, -S(0),N(R"2),,
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C3- C6eycl oal kyl, aryl or aral kyl. 21. The conpound of

Claim20 wherein: R2 is C7-Cl2aral kyl optionally
wGaasvitess ed by one or nore substituents sel ece@US20041924541

hal o, C C6al kyl, G -C6trihal oal kyl and Cr

Coétri hal oal koxy; and R3 is phenyl optionally

substituted by one or nore substituents selected from

tW@logtthabeembM ha@raﬂrylIaaﬂdjlete@barﬂey¢ld>¢1hylxm1d<yl and Ci

-C6trihalo 2
sel eclt ed f?%ér(cnﬂﬁe ls%ﬁde el?@%'(rﬁt [ S;ZPI ng ﬁémﬁgm%fl’l%ﬁﬁ?ﬂ?y"
[G-Coyeihalkyt aryl smaralayiyl pyridazi n-3-yl)-pi perazi n- 1-yl

]-(2-trifluoromethyl-phenyl)- nethanone;
{4-[6-(2-Phenyl - et hanesul finyl)-pyridazin-3-yl]-pipera

zi n- 1-24.} - (Thet carfipaund efreldig 23pttenyin R’ isphdryhoptonaiynslibstituted

{ n rlda2|n i pera
Ao oSl PaRlel fPbR DI Gbee i s
'ICheCatrdm!maJkWaod CalGafrimalbalkadaer ei n: V is -C(O-; R is

C G 2alkyl or C2-C 2al kenyl; R3 is phenyl

optionally substituted by one or nore substituents

sel ect2éd f riOra ¢dnepoynd wp Claim 2i4s hamgly ofd-[B4B MetoydGisulfanyl)-

kyl . Cr i h l.kyl, Cr
Ao e R aroe ko D Rp e
-OC(O R12, -C(OOR12, -S(O 2N(R12) 2, cycl oal kyl,
het I t t I | oal kyl ; d
net o 9B1c! e GEHSRRER P lEaRE ¥ oyl cal ki an
Coal kyl , @(@Etyadecalchw,, aryl or aral kyl. 24. The

conpound of,,,C 3 wherein R3 is phenyl optionally
substi t ut ea/V@Q\gE‘ nore substituents selected from

the group dblssC(;(D) rcog (C(TS)haI o, Cr C6trihal oal kyl and Cr

Coétri hal oal und of C aim 24, nanely,
(a6 (- i Parion SCErETR:
pyr i dazi n- Rzyi; ]selpctp&lfram the Grotp}congistirid &1 @PCQH%IhEL -Chlatkenyi,
nmet han oo d. of Clal 0 erein:
¥l SRS o Crin iR RRPR AP Sahry ik by Cramobalky,
-CI;(CS)cyploalkylalkyl aryl, C;-Cyaaralkyl, C5-Cyzheterocyclyl, Cs-Cyoheterocyclylalkyl,
C4-Cyzheteroaryl, and C;-Cyzheteroarylalkyl;

R® is selected from the group consisting of C4-Cy,alkyl, C,-Cy,alkenyl,
C,-Cyohydroxyalkyl, C,-Cqohydroxyalkenyl, C,-Cozalkoxyalkyl, Cs-Cyacycloalkyl,
C4-Cqocycloalkylalkyl, aryl, C7-Cyaaralkyl, Cs-Cizheterocyclyl, Cs-Cyzheterocyclylalkyl,
C4-Cyzheteroaryl and C;-Cyzheteroarylalkyl;

R* and R® are each hydrogen; and

R% R%, R’, R, R% R¥, R® and R* are each hydrogen.

27. The compound of Claim 26 wherein:

Vis -C(O)-;

R'is hydrogen or C-Cgalky;

R?is C;-Cyaralkyl optionally substituted by one or more substituents
selected from halo, cyano, nitro, hydroxy, C4-Cgalkyl, C4-Cytrihaloalkyl and
C;-Cgtrihaloalkoxy; .

R®is phenyl optionally substituted by one or more substituents selected
from the group consisting of halo, cyano, nitro, hydroxy, C;-Csalkyl, C-Cytrihaloalkyl,
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Rl is hydrogen or OrC 6alkyl; R2 is selected fromthe

group consisting of G -Cl2al kyl, C2-Cl2al kenyl,
wW@20080Ptey3r oxyal kyl , C2- Cl2hydr oxyal kenyl , PCT/US2004/024541

C2- Cl12al koxyal kyl, C3-Cl2cycl oal kyl, C4-C

2cycl oal kyl al kyl, aryl, C7-Cl2aral kyl

C3-Cl2heterocyclyl, C3-C 2heterocyclylalkyl, C C ”

@heliarncdidxy, Bnd.ARyISiRhar NBH)Y FACIR R3(PORE-SE@MNR ),

fromth roup, consistin f.C L.

osbetoh e By EBORISHY Fd Ry Ry s Ao and

C2- C12hydr gaghak R @nintiepebdemihZadidated Bbhyydrogen, C-Cealkyl,
C3-Cl2cycl oal kyl - Cl2cycl oal kyl al kyl, aryl,
@IC@I’EIQBP@VIWTVTX@J?@'%H e)r/ocycl y?/, CSYO' d

2heterocycl yl al kyl, Cr Cl2heteroaryl and

and FE5- RoMS bRy of Eimrwha 1S 1 BOe R substiuted
by shogaRore2ibsiitients @sleoietdront thelgroup edhsidtiag ef naloV i s
'C&O).-; RLis . h déa?;ﬁ%F r Cr Cealkyl; R2is

er @TQ@P%)M)ﬁndégt qa@m&rbst ituted by one or nore
substituents selected fromhal o, cyano, nitro,

hydr oxy, C-|-C6al kyl, C trjhal gal kyl .and Cr i

Chir i B oaTReRyoPedd o G St §° SrBuereping of e
RYowig: or nore substituents selected fromthe group

C e eSS B e o -

o o BRI BAT | el ey heterotyclyl  het broary

- cycl ga ., heterocyclyl, Qar n
ooy PRy catBtiARy vo) et cr gt SRR Py T
sel echrghyiaamBisiogen, G CBal kyl, C3-C6eycl oal kyl,

aryl or aralkyl. 28. The conpound of C aim 27 wherein
R3 is phenyl optionally substituted by one or nore

subst bb.uenfrﬁe_%sinﬁsamﬁoffm@im pd@nhereap consi sting of
hal o, C C 6tri hal oal kyl and d-C 6tri hal oal koxy. 29.

The conpouNdsof(QUf:ai m 28 sel ected from the group

Do b Phoaa s add] b O, o y1) - in-1-yl]-(
- (6- Phenet,hyl am no- pyri dazi n- 3-yl ) - pi per azi n-1-yl | -

2-trifluor &tzré% ﬁypnemﬁépﬁuqﬁmhﬁé—éﬁa&qa‘r@ or

t{};d&-ygwgﬁ(g%{kyphenet hyl - am no) - pyri dazi n- 3-yl ] - pi peraz

in-1-yl}-(2,tri

s STet phen%éld)b_y om%tor}an%)rggi;bstituents selected

R’is phenyl optionally substitu
from the group consisting of halo, cyano, nitro, hydroxy, C1-Cealkyl, C4-Cetrinaloalkyl,
C,-Cytrihaloalkoxy, C-Calkylsulfonyl, -N(R'2),, -OC(O)R™2, -C(O)OR'?, -S(0).N(R™)z,
cycloalkyl, heterocyclyl, heteroaryl and heteroarylcycloalkyl; and

each R' is independently selected from hydrogen, C;-Cealkyl,

C,-Cscycloalkyl, aryl or aralkyl.

31. The compound of Claim 10 wherein:
x and y are each 1;
W is -N(R"S(Q);
V is -C(O)- or -C(S)-;
R' is hydrogen or C-Cealkyl;
R? is selected from the group consisting of C4-Cyzalkyl, Co-Coalkenyi,
C,-Cizhydroxyalkyl, C,-Cqohydroxyalkenyl, Co-Cypalkoxyalkyl, C3-C4,cycloalkyl,
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30. The conpound of C aim 26 wherein: Vis -C(O-; Rl

is hydrogen or G -Cealkyl; R2is G -G 2alkyl,
w@2e0sPmbkenyl , C3-Ci2cycl oal kyl or PCT/US2004/024541

C4- Cl2cycl oal kyl al kyl ; R3 is phenyl optionally

substituted by one or nore substituents selected from

the group consisting of halo, cyano, nitro, hydroxy,

Cr+-Caaydiaalkylatkyl,@Ylr Chehaediiy; Cs-Crltbtacitipl] GalCkbrterodyclylalkyl,

ah Kk f - >- OR 12, -C(O OR12,
%?%%%\%M%Adc?%g%%bﬁm??&lm ocyclyl, heteroaryl
and het er odrYis spiekedlfiop theamdureemtsisRi@ of €,-Ciealkyl, C,-Cysalkenyl,
iRd I | ydr age d~C 6al kyl
CECBRRIFRI, T G sy RPN G R0 i biklaatiy
@ﬂgﬁmaﬂffy@@hmry|XCﬂ6@aﬂﬂ"Q4L@s?faﬁﬂri]\etgﬁocwli'lSCTN(dzRécﬁeﬁﬁ@):lylalkyl,
. - 4 Ol - - .i's hydrogen or d- .
291&12?;143’%?3&%%lcg-&%h%%%:%?ﬂaﬁ%@ group consisting of d-C
i 2al kyl, CX-atRi drerepbh h@oGai2 ydr oxyal kyl |
C2- C12hydr bKeAYh7 L2+6d dal yal kyl -d
2cycl oal kqu%{%%- C%Z’c%c’l%ﬁwlél%é%ﬁ gri'eﬂa’ch h%rogen.
C7-Cl2aral kyl, C3-Cl2heterocyclyl,

C3- C12pet ergcycl vyl al CrC.12het.eroaryl, and
C3-C1 éter@é%lcﬂnﬁogmﬂ%Q?'mgwé]eé%'f"ed from the group

consi sti ng Wbk -C(Og 2al kyl, C2-C 2al kenyl,
C2- C12hydr gxyal kyl , C2- Cl2hydr oxyal kenyl ,
C2- C12al ko%e{? b\}‘?’r?g%%c-’régﬁég%‘fyéa| kyl ,
O Loyl Mgk ron iy
- ter Lyl - et erocycl yl al kyl',
gfzcﬁé%gggﬁy@%gnd C3-Cl2heteroarylal kyl; R4 and R5 are
each hydr og%lj’mshp}aaml ﬁﬁbn??ﬁsu_ﬁ??tute@@ on%gor n?ﬁ%suﬁﬁitgéliﬂs selected
re _eac ydr ogen. . e c ound_ o aim
ﬁg}t&eﬁmu\p (i:ogsgég’r(u%?ﬁakhfy?%o,mm, géﬁ X% Cicqalkyl quﬁrri’haloalkyl,
m-@csmrvalo@llwoxgimlkwlalkylréarf@mam‘ﬁml q@%@%g?@ﬂ'zméw%m“»,
- ycl.oa X en ptional l'y
SRl 08@%3295%@9(@@ Gelbentkelybandct ed
each R is independently selected from hydrogen, C;-Caalkyl,
Cs-Cecycloalkyl, aryl or aralkyl. ‘
33. The compound of Ciaim 32 wherein:
R?is C-Cyzalkyl; and
R® is phenyl optionally substituted by one or more substituents selected
from the group consisting of halo, C-Cgtrihaloalkyl and C;-Cetrihaloalkoxy.

34. The compound of Claim 33, namely, Propane-1-sulfonic acid {6-[4-(2-
trifluoromethyl-benzoyl)-piperazin-1-ylj-pyridazin-3-yl}-amide.

35. The compound of Claim 31 wherein:
Vis -C(O)-;
R'is hydrogen or C;-Cgalkyl:;
R?is C;-Cyzaralkyl optionally substituted by one or more substituents
selected from halo, cyano, nitro, hydroxy, C;-Cgalkyl, C;-Cetrihaloalkyl and
C4-Cetrihaloalkoxy;
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fromthe group consisting of halo, cyano, nitro,
hydr oxy, C-i-GC6al kyl, Cr C6tri hal oal kyl,

w@e@snrichnl oal koxy, Cr C6al kyl sul fonyl, - N(RL2PQI/US2004/024541
-OC(O R12, -C(OOR12, -S(O2N(R12)2, cycl oal kyl,
het erocycl yl, heteroaryl and heteroaryl cycl oal kyl; and
each R12 is independently selected from hydrogen, CC
6al kyl , C3RUSoHemyabligrally aulydtituded by ahkgt mogssubslilgents selected

d of d ai wherein:. i C ;
AR SR Rl SR bl g, SR oo
S HbghhdloaRsxy, SelteakgslibngmN(RE)grOGHO)ROH SCE)OR], 68(0)N(R™):,,

hal o Cotri hal oal kyl a ' ; xy. 34.
%ba&%ﬁ?ﬁ%‘wﬁwe &%fﬁ%?,ﬂgﬁg%?%k%@%g&g@?suI fonic
aci d {6-[ 4eddh-R" is independently selected from hydrogen, C;-Cgalkyl,
trifluoronmethyl -benzoyl) - pi perazin-1-yl]-pyridazin-3-y
@%‘QW@Q&Vlsgfyyqrﬁa@?ﬂ'npound of Caim31 wherein: Vis
-C(O-; RL is hydrogen or & C 6alkyl; R2is

C7-Cl2aral kyl .optignal.ly substituted,.b
subst *R-uen é“eéié‘%{e?:ftqée@t'?gar‘#ﬁ?ﬁ% or 8%0\45’?' rﬁ%e'?tg,& b Bicaroyi-Con
J!%@hﬁé%e 13@[?)%alrkalrhma$wﬁe&m }Heahetabdtydlarlnam]bsbaﬁdministering toa
-C6trihal o OXY, IS e tiona ubstit ut :
BT MR L b AT SEPEEA p T F REMBRUESH ctaim 10,
consi sting of halo, cyano, nitro, hydroxy, C C6al kyl,
CrC 6trihal oal kyl, G -Cbtrihal oal kox .
Coal k3w P aRgiTaceisel 5730o8 Ry G arBne apbyagsutcaly
aRePBN Blhicht ol altherbisaticaesftotioy aplint diet@npaupd of
and heteroaryl cycl oal kyl; and each R12 is

lkpgendent |y sel ected from hydrogen, CrC 6al kyl,
C3- Coeycl oal kyl, aryl or aralkyl. 36. A nmethod of
treating a disease or condition nedi ated by
st ear oyl - CoA desaturase (SCD) in a mammal, wherein the
nmet hod conprises admnistering to a mammal in need
thereof a therapeutically effective anount of a
conmpound of C aim 10. 37. A pharmaceutical conposition
conprising a pharmaceutical ™ acceptabl e exci pi ent and
a therapeutically effective anount of a conpound of
C ai m 10.
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