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PYRI DAZI NEDERI VATI VESANDTHEI RUSEAS THERAPEUTI CAGENTS
FI ELDOFTHE | NVENTI ON The present invention rel ates

wgensroaldsy to the field of inhibitors of stearegirASoA4/024548

desat urase, such as pyridazine derivatives, and uses
for such conmpounds in treating and/or preventing
vari ous human di seases, including t hose nedi at ed by

A% AGENTS

IeveIs cardlovascular dlsease di abet es, obesity,

MLED@Fle—IBW\tEN)Ti@I\hnd the |ike. BACKGROUND OF THE

I NVENTI ON Acyl desaturase enzynes catal yze the

f or mafThe rpresfentjiou@it'@n belatks generfally toytha dieldof ddshiteesdoffstemmoyl-CoA
! S n . .

Arbffesfuba s PUOHAR Gty Py Tolrpoliif  reating

ded/at pneaeretmgo[andué hemamdisesssisnincledigy rhhcspemeedlated by steaaayl-CoA

§§ ?6} '%ég @)W Brgg%?@ %?éﬁ %%%%Il??ﬂls%%%sqgla'i@d' t% ‘elevated

dméé&uetasasho(v&ﬁ@@r dissase diimetes, dbedityembtabdlié syndheme and the
(T-Ii?e Cl0 position of saturated fatty acids. The
éferred substrat es are pal mtoyl-CoA (16:0) and

Bo&: h are converted to
%t (et Lol coyl - CoA (18: 1),

res pe%tcplvoeelsx ur; Té% r{zgﬁxgg ‘cbt%ﬁ/zéfﬂ{é%mét%% ﬂbﬁﬂe fb@h(ﬁé’ in fatty acids

aci ds e su corporation 1 nt
phowgshiodm pltm@ dlettany@loymes ioflde nomwrtﬂmises tthzer Mer.elagmgals

%HHQ%}% a@ga%?t Ve%%%ggﬁﬂ% gﬁgﬁffe Ehéill'l @&ggb Idéefnmty that
saagoze dmladctmqn @EObubleesdhattbe delktar9i @iﬂasﬁ edd fdetbarb positiens.

SRRy c adkan At AbenMinBabdes BATIEHAPRRRITER1 Weftion of

een mce
56eated (altafabtd@atThe Rrefetrechbubstraleseve ealnﬁovle(?o@%(@l@&mp stearoyl-

Y8 1) P bohor ARy B0 (4 L SA3F A 101
b@@ﬁ%ct'n\ieﬁsec‘t'nwre"sulﬁmgf mnedmmtumfaﬁw peidagee &wb@tfetesé@ A
?rllc% o‘?at%%t%%%s%’%g@gil btg§|§?(%%% h%%?éﬁl%%

e et al,
publ i Fhreuinpritof manapalandEEn gﬁne%veheeaglmedt ﬁer example, two

:y ﬁ‘éé Ré}érk?eeﬂfcldﬂe'dcﬂtbrﬁ ﬁat?@é@pysd)lﬂf URGLG %énes have been

erence in its entire Recana-nanan I sof orm
lizpdated remtrhqusded S Dild8nd, |w1dé1d Vdvilel ﬂtﬁe‘@@usféomenb@%lrr gle of SCD has

lb'eEfP ko %W%ﬁ%dhﬂﬂ@ lSRRY th fh@‘ilotse(ﬁ%%%t §2Y Lé?% %/séﬁér Science

orns It has been name

HL4) sVt pat 8l 12 AnfeencaiRd, U@@ﬂ@@)AW' 28, NO 4 pp. 285-290),
it R I @E%\yrb%%ﬁ'dﬂea lﬁm‘ﬁfu?art@d"?\ unfin &lsctaa‘égglr&;%gélés To

date, no sma nol ecu drug- e conmpoun are known
t hat fp@@gle i€ ggne, SCD1 has been characterlzed in humans. SCD1 is
described in Brownlie ef 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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inhibit or nodulate SCD activity. Certain | ong-chain
hydr ocar bons have been usedhistorically to study SCD

waaebiswiieps Known exanpl es include thia-fatty aeCugiS2004/024548

cycl opropenoi d fatty acids, and certain conjugated
linoleic acid isomers. Specifically, c/s-12, trans-10
conjugated linoleic acid is believed to inhibit SCD

W?ﬂi@lly}ﬂﬂi dtidiyt SCBr@tivigd mmrwaﬁipmdmml mfa—fgﬁjé)&cﬂﬂ\m
Il e C tran n t el acl S ..
B el Fas e v e A o By pcifcaly
mr-]s% Qﬁa@giég o@ﬁ?g@t@ﬁﬂlﬁﬂei&%&dﬁs balieﬁ/eah(? thjﬁml D kfzyme activity and
I NNI DI cCtlv X er | C.
racs the SEIEDES BEeSRLRIVE SRR, Yy ! Sheuaed tpgieic acid
aibleéi 8% %@Imé%énewdbﬁpéaﬂﬁrsmb? hepHosa gmmdan sté}cuwd enddditon
erivatl rcul. o an 0
3BRdS e BERuSHY I Dn Bl SR eY B me Sl 260 (BYa-
td&ejldglcltGﬁro@éﬁyI}w&nblc%d)E{hﬁ&‘nﬁalme ratcg (W(B—obtﬂcVGM@@pé@yl)heptanOIC
| ac | I I ac
21 o TE Rnd ¥ TBhnives Hl Siptcliny a1 halvgoy del aiids, Figectively,
@rabm@ o@gsmbsem&dMgsrmyhemmimtt)hpﬁaaot ACThadet 3genticdre delieved to
t.hi.a- t acl ds, .suc S 1 as ea
PLSER el B P e it i 3R fing A higiing
\éMe?t&Q&ie‘sgiufrénw rmm@tagienﬂéhastanammm{tmwmtvny Biclilble thia-fatty
e es se acllyVv no sert u
s o b Bie Bt o e B e R ol Seigppgd other fatty

lycms@gthcaaéulmynwldty None of the known SCD i nhi bitor
corrpo re sel

desat u % NOWE MO lé';‘? 05? Qéé)?'ﬁ?ﬁc‘g?ﬁat%???e?c“é{@\é%ﬁem%§%%f“' for
arghtied Hehsoasdd and bisardbad Itrukedltd SSD1 mgﬂ@a&betdntyl Nohe&bfthe

é?vglﬁw'ngﬁ’ctla'? L en f???teﬁt‘ g} S&{@ elg%lf% ?urases as they

pil&tﬁlhmbmgtf@ﬂbem%s ﬁmf e@fymetsh Gﬁeiﬂli)@ﬂ?atfyl abldsnbcbr’(?udaﬂédsllnolelc
b|oI0|ca actj vit str

SSBET PBPERaRE B Gee maveli s eRd SRS R whinainer usetu
td eeabohbisle 5h?d’mio@|ediltd@sés dﬁsaﬁeuhayss@cbm ihiHisitors of SCD1 biological

l. f d b
AruBhrR et iradhstEle Sess BRoJRR SLEReCTeTeses. aghouter the
SziteBt arfdl deltafell@kjersedmaf u;shtrs@pyr;mmbmtfamg@Me evi dence
iS no e | a | VI I re
|l | CBabSERcRy BPitisiot sich BB ity s @ maior
ascipntificdiid Iaedléellalsa@bomtment bBedaLav‘el avn&ht:@lsbﬁiwmﬁpelhng that SCD

qu? \d yyg g‘r%fo‘énqsﬁ: Mﬁem@%t% 3 seas@ processes See e.g., Attie,
hy.peet 4, kaeiat&msd@rbeaNeerﬂstedufbwI-G:bﬁPﬁesatL(rQQé)ﬁc)tMty/ahd pl8ma

Rlye? B tar R usafi BB R gpon) ot 49

INE SI™, pBClisene7( Q) P. ¥odl., "REE forltear®B-THA dusatizddr-Bin leptin-

Nt anmbi ,, J. et al.. " f oyLs CoA .
a0 ybiart e iegpe 0000 25ERCHLTERA 2003, om0 .o
adgli, Hask by StearfdyleCoA Nasdturade-ddundiioh prbt&ctdmide2@fd)st allipbsity”, Proc.
9 Ay T, sen ntion sol ves

t/ﬁ?ﬂs N(é?%b‘?cé?ffg #A@éwa %eﬁfév\? g‘%@%‘f compounds

t hat arhe pjesaefrminventldtheatthle @rdBEin ag prasehiingamelv classes of
rc%gnuplo%a @Iaj[ ar‘%lusellu?m mgdulatmg 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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especially plasma lipid |l evels, and which are useful
in the treatnment of SCD nedi at ed di seases such as

wdizeBsasessr el ated to dyslipi dem a and di sor der BCOfUS2004/024548

lipid metabolism especially diseases related to
elevated lipid | evels, cardiovascul ar disease,

di abet es, obesity, netabolic syndrone and the I|ike.
elsay, afkthbéliersghdromeland. th@iiteent No. 6, 677, 452 di scl oses
novel pyridi ne carboxam de or sul fonam de derivative
rReERAUMERUEBCT Publ i shed Patent Applications, WO
03/075929, WD 03/076400 and WD 03/076401 , disclose

C 0P OU 8] Pakuait Nog6 7 B 162 disdieacehgrehpyidinentdsbeiangde or

e matj c, activity. BRI EFR - he
SHEbERIde e Srige Bt eRC by PR ls el ArbiEN A WET!
oBdmbgRoe W 03/886400 dnd WD @Y/@ER40Y | digddsademapaunds baving histone

t hods of, .usi ng such derivatives to nodul ate the
g%qe\%’?&lsy‘? '@?'b'ﬁ?%g?zé'ﬁqt' g{“ﬁt&'satur ase and phar maceuti cal

g8 gbmﬁmt?ﬁ\?@NﬂW derivatives are al so

ERceRpassea. —Accordi frgry, 11 one aspect, the invention
provi des conpaun ) 4. RS S activit
W) N‘liﬁg p&s tltaY%ql%IRﬁ fprnga%ly;@d%a%d%/&éls r;(ﬁﬁ)k(}ngﬁuéﬁg the activity

an o
af stegagiiCoMdesurdsant Mgthbds 2f minggquvdegivaﬁxegﬁwg@ylaé the activity

-C(ON R1.]-,. - - o L) anchV
oEAEKEE oo BB GHIE Ao i SHHAIF i
dedetiesxantdigo awbepeesed r om t he group consi sting of

hydr ogen: Cr al ti I ' ' .
o Ayl AR bOThfo RSt oAl e )
consi sting of halo, nethyl or triflyororret hyl ; and

C2- C6al kyl optionakty subRPi%&l, th_one or nore
substituents selectgd frgmthe Rconsi sting of

nmet hoxy and hydr oxy!
d cycleal kyly R2
g ogl C%aal ky?

consi sti ng_ef
is selectelff Tr
C2- Cl2al kenyl ,

wherein:

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

W is -C(O)N(R")-; -C(O)N[C(O)R™]-, -N(R")C(O)N(R")- or -N(R")C(O)-;

V is -C(O)-, -C(S)-, or -C(R")H;

each R’ is independently selected from the group consisting of hydrogen;
C,-Csalkyl optionally substituted with one or more substituents selected from the group
consisting of halo, methy! or triflucromethyl; and Co-Csalkyl optionally substituted with
one or more substituents selected from the group consisting of methoxy and hydroxyl;

R is selected from the group consisting of hydrogen, C,-Cealkyl and
cycloalkyl;

R? is selected from the group consisting of C4-Cyzalkyl, Co-Cqalkenyl,
C,-Cqzhydroxyalkyl, C,-Csohydroxyalkenyl, C4-Cyalkoxy, C»-Cyqalkoxyalkyl,
C,-Ciacycloalkyl, C4-Cyacycloalkylalkyl, aryl, C;-Cqoaralkyl, Cs-Cyzheterocyclyl,
C,-Cyzheterocyclylalkyl, C-Cyzheteroaryl, and Cs-Cyzheteroarylalkyl;

or R? is a multi-ring structure having 2 to 4 rings wherein the rings are
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C2 Cl2hydroxyal kyl, C2-Cl2hydroxyal kenyl, Cr
Cl2al koxy, C2-C 2al koxyal kyl, C3-Cl2cycl oal kyl, C4-C

waceywsloowskyl al kyl, aryl, C7-Cl2aral kyl, PCT/US2004/024548

C3- Cl2heterocyclyl, C3-Cl2heterocyclylal kyl, C
-Cl2heteroaryl, and C3-C 2heteroarylalkyl; or R2 is a
multi-ring structure having 2 to 4 rings wherein the
nmd@snmrelyﬁdbp@dd@m the gselipecinsisting oheytchoaligt baferocyclyl, aryl and

QR34 I8 HlorS KH8T B by rFhEE RBYHoKheootlach Mo

and ere sone e rings may 'be
f us ed Fiaos saletted fromrthe @BDUPscosanmg &£ C patkyl he-Gr.olspnyl,

St @@5‘2&?@&': 9&0%@1 r"é%% ﬁ%"l‘(og% beffalk&o&a'ky'

C2-Giyaloatkyly @-K‘yicydoﬂkmlmdyaﬂ}'b@HCyllzaralkyl Cg—theterocyclyl
Kk

SRt o S

C12hetoe mqmtﬁﬁmﬁpﬁura havieg 340 ylrlagkyvherem thR3ings aee

g)encﬁérﬁlg sgfeaé‘atf %h{e?,;\fglgtﬁcc%s r#?%lk %'rcpcy&ple aryl and

are ecte e’group
cmtm'oa"yh amgi wﬁere yoﬂne@r ki bf thheings maydaleyuseGHmWachnther

et er iary rnfle MG fosiEeRty Aol rbiiy b3 MRy R ro.

fused o each ot each epe Ehit
swdtlylt methbry iffupcimoefbyl, cyehaomitio octN(&%; met hyl

rret ho gar F | 310r tah ) :

R?e RR,?R % F"g@ %8 gnﬁg gre héﬁ)de end t@%s% e%ted from
|hydr@pende6ﬁ Dyalbsé;l ected from hydr ogen or C C3a| kyl; or
R6 an £ get ! 9
RSa t%gg?%(gbﬁg {og%e ?})&RW Ege%aehljieq &ng%é.crj] Rgxtogg rdorR and
R dicigdther ateatn avvegronp, |p$owd§(ctb)13t wisrevidb #7Q)+ Bt tagether or

Iﬁ aﬂ? g{éi%aeﬁgg% ng‘t&gﬁr‘? a gg(o ég)ugl \&@Ieolﬁg %éf?]’ga%bg h}ggg R™ R,

&8 Riaaid R??cee@ea@emﬁeger@ehtgcsmbtéd tiomlydroggeor G- Qdaliy;

3al kyl; Y gé ogge I'\iné?IRG A, toé%zher%ﬁin aoftRQgﬁiahﬁg PM kﬂ form an
m an €,

one o alK yl ehe bri g
valiylese toiidge, evhilie e tpniRBNingRBA, RGRP7 R7aR® Fisga RBand R¥ araredch

FRo8h i RebRRADARch IR 1" and each Rz

is ind® srigeregen os Eh-€kalyl; andom hydrogen or Cr C 6al kyl ;

Sh:\fr ?nraceuﬁ cal r}‘degcce lt'gg%éCtgglf'{Dﬁfﬁﬁ e‘% t(ned eéﬁ%'kyp
phar macéerepisainet @np@tmmer@n tatlmmedher@pf a maudawtucally acceptable

CHERRSor By g P S PR

W L/ In gnotipgr agpRet, the igvenfiomprovides Reepbums of formula (I1):

6 7
56aRR

Rg Rg R8
wherein:
x and y are each independently 1, 2 or 3;
W is selected from -C(O)N(R')- and -N(R"C(O)-;
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wherein: x and y are each independently 1, 2 or 3; W
is selected from-C(ONR 1)- and -N(R1)C(O -; each Rl1

woOoisrdesendent |y sel ected fromthe group consPeTiusSgnoan24548

hydrogen; Cr Cb6al kyl optionally substituted with one

or nore substituents selected fromthe group

consisting of halo, nethyl or trifluoronethyl; and

(32 Coaakly IR’ aqomaewmidbwmﬂmm inore dhaviyiolnp @oesistingrad hedrogen;

e BB A R 4B SRR SRR om e o
consistitg afdate, rr(é’fhydiﬂz@’mﬂkgrbme@# @ha &a,iRakll, optionally substituted with
gw gigﬂ*y 2 Pgﬁ%@}é@éﬂs}/ﬁlg@rﬁ leilk@r)lc() BICE Iis.‘,‘(ing of methoxy and hydroxy;
C4- C1 Ry saladtiq framkipe gro,up@ﬂ)ﬁmﬁft@a)‘f&)ﬁl@ﬁbalkyl Cgl-C]gaklkenyl

2
G e RTY Erl e e g R RO Cgacoano
\me(E1e¢Wloerkglaﬂdyhg§1ﬁ®@anan«ye el gretdrgcymblladioy,echdf r om t he

tlng of cycloal kyl, heterocyclyl, aryl and
%0(91%e§§r§§ry? re sone or all of the rings may be

f used or & ésae mulit-vey strueRire Sadieg 8¢ ddinfs avetdirethgringp are

IR sBleclai (i B Rup AR aiag B kPl neterocyoly, ary and
(bféte(ﬁdé&all thl;e so@a— @lla’llaif MuB(szlskyday b&RisEd lo’Zieaohl aladrky| ,
. Cl-C , -C
Shet orol et KR o Bbhsieng |G il s c ik,
Kbt%mairqodyaﬂmldCG&éﬁwﬂ@&v@kmgﬂsaltklaﬂkquoﬁs—a%aiksxwll;y;]
t rinas erejn the
(i o e et Sl (e e T R e
ﬁQ:&IblHtem?y(Mlalk%lm,C@@@lzk?ﬁlterodwlmdf@y?lz?ttermélkﬁﬂd e
ero er or. a . the rin A
frcon B s A RuPRE] SrEfRE ndling 2o 8 ot finplelihe MR A,
sreﬁe@ehﬂhﬂﬁlBelecfe}ddmgma,grédmmmgstm@bba:y@loamyl; hyﬂerocyclyl aryl and

FEAhE) oyl SONB PR LD HaBD e D 57 ags B o

hydr ogié‘randrRs@rre €3ctl kyépendentREsalendedRBamthydigbe,rfluces, chioro,
t RB8and R8a together, or R9 and
Egﬁﬁ\ﬁ rﬁgﬁﬁ é?gr% Hlﬁﬁcbro%eghy s rag

are an p, provided that when V is
- O R R7aRt RY &’ BEeRhend ™ BeasuthRiepeogetiiasiedrd from
9@, 9T oup, whil e the remai ning R6, RG6a,
%%ro&gﬁmég %@yl R9, and R9a are each i ndependently
sel ectoe®’ BnoR°hipgethgeor Bfar@ R™ mlthqrj or Rfand R&* tofjetRér, or R® and

ol AT AR S 08 T o o

RSapd R topgther ﬂsnotFﬁ&m alﬁ@xo leldpmlaledhe reragihing R®, R®, R7, R®, R?,
FOFEEERL by SELER SR A 88 By P ESH
t her eof pn@obﬂﬁ%ﬁ%ﬁmndﬂaia ltggether 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;
including a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically
acceptable salt thereof, a pharmaceutical composition thereof or a prodrug thereof.

In another aspect, the invention provides compounds of formula (IHl):
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acceptabl e salt thereof, a pharmaceutical conposition
thereof or a prodrug thereof. In another aspect, the

wonvesntias provi des conmpounds of fornula (111) PEA/URNORG24548

R7\ R\ /| , RraA/ 'l RW - NN((IIlI)\ 1 NNIV
R 8\ y Rla RO R8 wherein: x and y are each

i ndependently 1, 2 or 3; A is oxygen or sulfur; Wis
sel ected from - C(Q4N(R 1)R5 and gN\NgR1) C(O) -; each Rl is
i ndependently sel egted f grOLngaconS| sting of
hydr ogen; Cr Cb6al ky |onal{ stltutAed with one

or nore substituen }\cted f'Fom\t he up

consi sti nqR%ef—W NtriflM thyI AL
C2- Coal kyl opti onal substitNted i th ong or nore
substituents sel ect é\%wom t herKgr on€i'sting of

met hoxy and hydroxy; R2 is '3 % ﬂom t he group
consisting of C G 2al kyl, 1 %l kenyl, C2-Ci
2hydr exgadikyl , C2-C 2hydroxyal kenyl Cr 06al koxy,

C3- C12al 5 al kyl . ,C3- l.oal
ca- CL3&) VF E?%/'h'lhﬁ‘%"?” WC 12ar al kyl , C3-C12
het er myokyde,n o@%umerZhet erocycl yI al kyl , Cr
Cl2he roa %QSQ Eeter f¢ or RR is a
mul ti YH %ﬁ‘ﬁnqrﬂ ( b% &Zﬁ%h Jigs wherein the
rings eaéhERl I%dﬁcﬂk!:i@d&éﬁtly)&e&efeeldtoaﬂtﬁergwmﬂ tmwsg;ltlngl pf hydrogen;
onsi sting of c I lﬁé L. heteroc
fearbuptorael 6= Edd i off o7 BR FLbkiEls el Nerom the orou
cusssting@f aalhmetHyesr; triﬂRibrd:rﬁetleearyd Coptalion abhgnally substltuted with
substi t ut e'ﬂﬂ&ﬁgl o‘{ge [ JTar e ubsti t uent sle ected frc%nd .
BHE O ot oL ar et Todh B G9dm e aied §f MRbrs )T Maroxy
Cr Comleydeledtdd fréshithid dralp ad)rhsydtmgdﬁ Ce10; jaliial, @atk gativer@r,
Isuf yh, ~N(RL1 Oé(?ﬁ 1 ’ﬁ@i
Cstorareatylyoreybraanklier b TRt S Crer Yy
DI hyteargl SBL-Cyg@L/@@éIKWéIkyI,KHr@N Celex,atdiiati, R3Ci.hetevdeyclyl,
v subs u p@ lg Ee{t it
?g%g [STORYP yé\eﬂ‘&ﬁ eg?%qu'gg (g fag:ﬁ%‘@ ﬂé&ﬁyem ed
from I@ydt? Cmmult‘ﬁdngmtmctuwh@n@ 2 teed higgs wh@'eimdhg ringelare
tmrcjegeHé)ern%%gngtled from the group consisting of cycloalkyl, heterocyclyl, aryl and
heteroaryl, where some or all of the rings may be fused to each other;

R®is phenyl optionally substituted by one or more substituents selected from
the group consisting of halo, cyano, nitro, hydroxy, C4-Csalkyl, C4-Cetrihaloalkyl,
C4-Cgtrihaloalkoxy Ci-Cgalkylsulfonyl, -N(R'"), -OC(O)R", -C(O)OR", -S(0).N(R""),,
cycloalkyl, heterocyclyl, heteroaryl and heteroarylcycloalkyl, provided that R is not
phenyl substituted with optionally substituted thienyl;

R* and R® are each independently selected from hydrogen, fluoro, chloro,
methyl, methoxy and trifluoromethyl;

R8 R% R’ R R% R® R® and R™ are each independently selected from
hydrogen or C;-Csalkyl;

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(0)-, R’and R" together or
R? and R® together do not form an oxo group, while the remaining R®, R®, R”, R"?, 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
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R6, Rb6a, R7, Rr7a, R8, R8a, R9, and R9a are each
i ndependently sel ected from hydrogen or C C3al kyl; or

weao@ndid®a t oget her, or R7and R7a together, oPCRI&Z@4/024548

R8a together, or RO and R9a together are an oxo group,
provi ded that when Vis -C(O-, R7and R7a together or
R8 and R8a together do not forman oxo group, while
tahk@lene et e, IvehilRbhe RGainify R®, P4, R'RR?, Rg,éRga P, aahB*RBa each

ar e ntly sel ect m_hydrogen or Cr

S Ep R, BRI LS L LG o0on or O

one ofeaas R""R8independently Ractbo fromehydadden| €npeqdikyil,dieCscycloalkyl,
whi | e th&_rermi ning R6, R6a, R7, R7a, R8, RBa, R9, and

RoY © hch i ndependent |y sel ected from hydrogen or

d- C 3al dtgrepisamdr, easatitioRiket or Eauitdmi@fnbesrdeﬁblpy\aBMCeuticmﬂy acceptable

Coeycl oal k ar
sPR e €3G maceyicah @mPesliaRToRee G oo S
t her edf ansthehaspoets thetineation poviept abrineomajstoﬂfdrmuww): a
pharmaceutical conposition thereof or a prodrug
thereof. | n another_aspect 5the %ﬁml on provides
conpounds of fornul : RLRGRG aRLRL NN
(I1v) I/ N N \ R( R8 erein: X

and y are each ndep denyly 1, 3; each Rl is

i ndependgit |y seN gr oum%i sting @)
hydr ogen; \CrCe pti opal | y\substfitute éNI th one or
mor e subst ts seINztréld fro roup Ronsi sting
of hal o, thyI or trifluoronsg {: Bac2- Coal kyl

opt i onal IW subst tuted with &e 6t|9 Rore substituents
sel ect@fdrdih.om the group consisting of nethoxy and
hydroxy; R2 is selected fromthe group consisting of
O G peadiyare eeoh mesaendenty 1. 29t 2hydr oxyal kyl |

C2- C12hyd R@Wﬁbé‘ﬁéﬁ}dént 1&3&%&9%%% con3|st|ng of hydrogen;
C3- ClZCé;ﬂ oal 2cycl oal kyl a

-GS oRy AL pitied vih AReY Bl Saighia,eleciad from the group
Qghé%tlr%%f%lal&/ lnethgf oﬁﬁﬁtﬂﬁ‘&rﬁé@@[ %hd caitlalkyl optionally substituted with

Cl2heteroaryl a Y
one or more substltuents selected from the group consisting of methoxy and hydroxy;

R?is selected from the group consisting of C-Cysalkyl, C,-Cysalkenyl,
C,-Cyzhydroxyalkyl, C,-Cyohydroxyalkenyl, C,-Ciqalkoxyalkyl, Cs-Cqocycloalkyl,
C,;-Cizcycloalkylalkyl, Cs-Cqsheterocyclyl, Cs-Cqzheterocyclylalkyl, aryl, C7-Cq.aralkyl,
C4-Cyzheteroaryl, and C;-Cqoheteroarylalkyl;

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® is selected from the group consisting of C;-C,alkyl, C,-Cq.alkenyl,
C,-Cyhydroxyalkyl, C,-Cy, hydroxyalkenyl, C4-Czalkoxy, C,-Cqzalkoxyalkyl,
Cs3-Cy,cycloalkyl, C4-Ciacycloalkylalkyl, aryl, C7-Cqqaralkyl, Cs-Cqoheterocyciyl,
Cs-Cyzheterocyclylalkyl, C4-Cyzheteroaryl and C3-Cqoheteroarylalkyl;

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, chioro,
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or R is anmulti-ring structure having 2 to 4 rings
wherein the rings are independently selected fromthe

waroespiosasi sting of cycl oal kyl, heterocyclyl, pargiS2amd24548

het eroaryl and where sonme or all of the rings may be
fused to each other; R3 is selected fromthe group
consisting of CrC i 2alkyl, C2-Cl2al kenyl,
%tmzﬂnymwam kmboroﬁ%ﬂ@l%nbydr oxyal kenyl, Cr

Cloal ket £078) konyal Koo € CLBCVEL SBLIOH) <ol@heSrom

Hyeioggenoy Cl }Ugalk)@S Cl2het er ocycl yl al kyI C d

2het er oapyl C3- Cl2het e I al k
i 4+ Rong B loRingn oAby s B Hestr o orgRns B uPadipRe or R* and
RN gRyetice aigwlepengtond,| pjoﬁ@idathhiaﬂhefrf Vis ©)- gRb;mﬂ R together or

iemor 3 eRen S Ralfamd S iy Vi hecoitge Hhey uR K R

fRPS,eRP, biod R&Cdre @tableihdeMdaﬁﬂi)/ sE&ecaécefr@awydnogde pecdegmkw

selected fr ge Iuoro Ioro t net he
ond T EPRET B T - S S P, R A Rim an
Rikyletiebridge, \atile tﬁ@fdﬁnénﬁid@ﬁlérmsérmq R”SARI8 eR¥ ef, BROR® are each

e e sa Ao Bicrbar el ¥hot her - or Rb anc

Roa t @gﬁéh@rsoﬁfeﬁ ehBnioMerdr taltomer thsicdtd pdhbahacdutically acseptable

dR7ato et her dR8ato et her do

ot Tespan AANSRG e gHahCoTRTS e e P P A ORtoa
R7, Rﬂﬁan&ﬁer &Pect, R invsrtioRProviiee cempbundsas penadin\ay:
sel ected from hydrogen or G C3al kyl; or one of RS,
R6a, R7, and R7a tqgether IQ@ 7of R8, R8a, R9 and
R9a form an al kyl ége bri t remai ni ng R6,
R6a, R7, R7a, RS, e léch
i ndependently sel ecyed om hydoggn or| d-C 3al kyl; a
st er eoi sorEt—,— N
pharmaceuti cal ® acceptable sakt thegreofH a
phar maceuti cal conp®&TtNon thé or a prodrug
thereof. In another aspect, i fyem®fon provides
compounds of fornula (Va): Rf Fﬁgﬁ\é R7 J R7aR10 R 6 <)

R2ihefin/ -N N CCI - R33 3 (Va) \ \ / HN= N{)

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

W is -C(OIN(R")-; -N(R"YC(O)N(R")- or -N(R")C(O)~;

each R' is independently selected from the group consisting of hydrogen;
C,-Csatky! optionally substituted with one or more substituents selected from the group
consisting of halo, methyl or trifluoromethyl; and C,-Cgalkyl optionally substituted with
one or more substituents selected from the group consisting of methoxy and hydroxy;

R? is selected from the group consisting of C,-Cyalkyl, Co-Cysalkenyl,
C;-Cqzhydroxyalkyl, Co-Cyohydroxyalkenyl, C4-Cyalkoxy, Co-Coaalkoxyalkyl,
Cs-Cyocycloalkyl, C4-Cyocycloalkylalkyl, Cq3-Cyoaralkyl, Cs-Cyoheterocyclyl,
Cs-Cysheterocyclylalkyl, C4-Cqsheteroaryl, and C;-Cqzheteroarylalkyl;

R3 is selected from the group consisting of C;-Czalkyl, C,-Cy.alkenyl,
C,-Cyzhydroxyalkyl, C,-Cqohydroxyalkenyl, C4-Cqalkoxy, C,-Czalkoxyalkyl,
Cs-Cyacycloalkyl, C4-Ciocycloalkylalkyl, aryl, C;-Cylaralkyl, Cs-Cizheterocyclyl,
Cs-Cyzheterocyclylalkyl, C4-Cyzheteroaryl and C;-Cqoheteroarylalkyl;
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R9a V1> RO R8 wherein: x and y are each
i ndependently 1, 2 or 3; Wis -CCONR 1)-

WORNBRMIGEEO) N(RL) - or -N(RL)C(O -; each RL is PCT/US2004/024548

i ndependently selected fromthe group consisting of
hydrogen; CrC 6al kyl optionally substituted with one
or nore substituents selected fromthe group
ggnSi RF iaﬁlﬁl Ré%rehéédhl, l?di@ieh%éntlyrsetdc;tje‘dl fromi Byabdan, fluaradchloro,
- C6a opt.j ona substitute one or nore
STSH. Toeibs TOUP BRI B HE G DR Bones st i g of
et hory, RIARNRH, RYR* AR, bad R greteadh fndeperidedtigselegted from
onS| stin f % Cl2al kyl, C2-Cl2al kenyl,
yAregorh o ‘o§ C2- G 2hydroxyal kenyl ,
G i-Cherf &@d(wa t@etEérZai Rt K gethes @E@@wRﬁ‘abgb’e}ther or R® and

cl oal kyl al kyl , C 9 aIk a
% i@gg‘ﬁg{ \Aroureet dlegﬂ é’\‘%@ycrypéﬁ)kﬁ anghR"™ together or
@Iah@Réf’rtagémén d@ﬁtﬁf@&éhofdw@bapommlmé l@ﬁhamnF@ ResR® R’, R™®, R®,

%24 %%t ed %%F’g (tazlgé &OUDH?%’(& qtg;ﬂn rom h)%rrogen or 51-E3alkyl
C2 Cl%hmdé oA Rk RY) andCFl'(7a ‘féilgféﬂiéfwnyi on€2f B, R¥, R® and R* form an

%3%5%5‘{ %Cﬁgqorﬁm%w%g g@lé@;c/:l_}_\, i) Baﬁ( Rg, and R™ are each
Clzﬁéh’dﬁi‘x‘tl?é@!@&t@ﬂgbm r@a}r@ba:wt@r@aluﬁgllt %:I ial g{l , dc -
0 an et eroaryl a an are
i utiaght oy CoGrABIGH om hydr &

each i 4 r om hydr ogen, fl uoro,

chl onlr\I @gcimzrafzhy llzrggeﬁ@rid@hﬂy $eléd§$6 Fm%mﬂgigeyilor O:;-)Gwlgyl; nitro

or - ; ] 3 1) of a- a- .

o e cHEN AR son et P EBRY G UIB SN Gy oiinonylor
@rbkYl; or R6 and R6a together, or R7and R7a

toget her, or R8and RB8a to ther

t oget AGHeTBPISORET ERBHH 5! aaf%\}?rae%re&ﬁ atpﬂm?éﬁwﬂ?@é'y acceptable

<6k %eof@@ﬁ&inﬁ%&ﬂc@[}@irﬂn&i’sn@h tiRBesfitd afBedrig gefrésfr  do
not f or m an, 0xo

r.o e the remain 7,
7a, Mo, ovpet MR imAglo Sple Bat FOT RAUBB AT TV
sel ected from hydrogen or O C3al k¥ or one of RS,
Réa, R7, and R7a ggget heRowith th of R8, Rsa, R9 and
R9a form an al kyl ene brigigeR R@ r.gmai ni ng RG,
R6a, R7 R7a, R8, R8 and( are éach

i ndependent,|] y sel e dr og orl G4 l;
R10 is hycﬁfzcﬁ‘ yN and Q ﬁ:'RIB i's ?\/ésy
i ndependent |y sel ectgd-{{r om hydr ogen orH Cr Ceal kyl ;

provi ded, however, at R2 cal\'not spyrazinyl,
pyridinonyl, pyrrolidinonylg®r ligredazolyl; a
stereoi soner, enantiomer or tautoner thereof, a
phar néd®€iginical | y acceptabl e

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

W is -C(OIN(R")-; -N(R")C(O)N(R")- or -N(R"C(O)-;

each R is independently selected from the group consisting of hydrogen;
C;-Cgalkyl optionally substituted with one or more substituents selected from the group
consisting of halo, methyl or trifluoromethyl; and C,-Cgalkyl optionally substituted with
one or more substituents selected from the group consisting of methoxy and hydroxy;

R? is selected from the group consisting of C4-Cyaalkyl, C,-Cypalkenyl,
C,-Cyshydroxyalkyl, C,-Cyohydroxyalkenyl, Ci-Cqzalkoxy, Co-Cqzalkoxyalkyl,
Cs-Cqocycloalkyl, C4-Ciocycloalkylalkyl, aryl, C,-Cqzaralkyl, Cs-Cizheterocyclyl,
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salt thereof, a pharmaceutical conposition thereof or
a prodrug thereof. In another aspect, the invention

wonresiodess conpounds of forrmula (Vb): R6 R7 R RROTNSRD4/024548

W()IS NC RB(W) / \/ HHH- VR 8a Rla RO R8
wherein: x and y are each independently 1, 2 or 3; W
is -CCONRIL1-; -NNRL)C(ONRL)- or -N(R1)C(O -; each
RL-C shetardeypyalient CyCohétendaey, érrdom Cnﬁe@rdwpalkymsi sting

f hydys . Cr . Cbhal k t
one orIRrea ap e PR fia et ke S gk
C(QF&EIWdirdS)@'amﬁll nmhymwkerqr G1¥G1Eéll_bm<lr§]/@i’fﬂ2m&alko&9@lkyl

t t ut t one or re
Saney b S BA%) fepsneRnt S Sited O BB iRG, chloro,
meéth xiyiethiogy, iyfilioeoryethB2cyamositre of EN{Rf‘Zr);g)m the group

?;gf] f;'li{?;, %o%aﬁ%&fg;lg{&l ﬁcﬁ’ﬁ'%} ng%If él?@/e]pen@ntly selected from

GilIBMQléﬁbyC1-C'§a|E3,ll,2al koxyal kyI C3 Cl2cycl oal kyl ,

2hetcézcés ll’xjééég !@ifnéh&r g{%% ks C;l.hZar all@é@d R together or R* and
Hietogerr y}e arfoxb §rdui lrbadar marwlheeﬂ kyﬁ C(6$ R§arﬁj€l1{7é@dg®d1er or
RN I N C e
@g,WZhrlyfRMflebanmbepéﬁdeﬁlly é’eiéd(@d(ircr)]mrhydrogen gr C;-Csalkyl;
C2- Cl2al kox RS ch i fden a
Sol o R Pban e S aait K auths R et HeoRiy R and R form an
rayieme)bridye | vf/HiIlth@ rmmdnyhg REYRA OR7, R'3, IRS, R¥, RN@R%R)Q?are each

a are eac

5&%@%8&%[8%?&?%@@?@8 E&ﬁgﬁ?%m%ﬁ%dé%gg ﬁ9 or O C3alkyl; or

R6 anR'RéahydagehheC,-QalkiR7amtl R7a toget her, or R8and

B2 ST oIS S Y B T U
R8and d38sasttiegibher, edx@nfmﬁerfdm’[amtaﬂelomere@f Qalm\armhd:émcéllye
aaerPiPhiRgaL st 4 PEumecy dsoF B Ry P darar aapourch frereot
C3al kyh anetheioaepeof, tHeGinverbian pRWidesmiethtds dfageatingan BCDAMediated
A8 eheenAlRiR PR TS RBLCTapl & orizn: MpSies e rpfods, ppmprise
Reimisisterieghthe ndepaalde nedy theedod ettleetabe;mmmyeffeagmamount ofa
Cc’;rom%%all‘lclll\ X* t'he invention as set forth above.

In another aspect, the invention provides compounds or pharmaceutical
compositions useful in treating, preventing and/or diagnosing a disease or condition
relating to SCD biological activity such as the diseases encompassed by
cardiovascular disorders and/or metabolic syndrome (including dyslipidemia, insulin
resistance and obesity).

In another aspect, the invention provides methods of preventing or treating a
disease or condition related to elevated lipid levels, such as plasma lipid levels,
especially elevated triglyceride or cholesterol levels, in a patient afflicted with such
elevated levels, comprising administering to said patient a therapeutically or
prophylactically effective amount of a composition as disclosed herein. The present
invention also relates to novel compounds having therapeutic ability to reduce lipid
levels in an animal, especially triglyceride and cholesterol levels.

In another aspect, the invention provides pharmaceutical compositions

10
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R10 is hydrogen or CrC 3al kyl; and each R12 is
i ndependently sel ected from hydrogen or Cr C6al kyl ; as

wa 28i5an 6635 soner, enanti omer or tautoner ther eoPCTAS2004/024548

phar maceuti cal » acceptable salt thereof, a
phar maceuti cal conposition thereof or a prodrug
thereof. In another aspect, the invention provides
reetripoisiag difie ¢orealndg obthe CBlietaateidonth sbaseand pharmaceutically

' Ln, the
SRPSAB T BeReTIR rBbSPRAE M B TR Rl
tiherreadeutical lkemapsgitinn cahprisiref 4 earbpaumdarftheninverftioa in a

t

;b gﬁﬁé’&%tlgéllg atlage;itﬁtﬁg B%ripgﬂ r?dz in ag‘uraor{}(i?lf g%ﬁgg%g% H]gaulgte triglyceride
ﬂéwl rmct@tndaatcbdeasemﬁrﬁed toodyslipiderhial andrdigaréss iofligid metabolism,

e n a 0 dit.iaon
RO A B3I o P8 e S Bhumar
dlaselats msareeroloogiassied shgh ccanpbsﬁmsthel reatienli resratesiavated lipid level,

den '
00438 ST B O B0 0L B o s
tdoeponne anhd e#id pompodesis rpeesleotjls aof anpoLen efiédtivg toreduce said lipid
Ié\%éfltl ng a disease or condition related to el evated

I'ipi'd | evels, such as plasma |lipid |evels, especially
el evatladnomegdas;peet lhﬂaenvnntuohorcelsiesméthd)@/fer Beating agpatient for, or

%26'7%?['5”& aﬁé&tle&?ﬁ&q d\é«lélg%lﬁbj CJ]dlgéaesgac%%? Jéﬁ ran%dlated by stearoyl-CoA

teri
tdeaeampeaet(SGE)I) | whichr mpﬂmnhybmpnsec@dmmlsta‘rihg ¢t apetientatfidted with

Sy \9@ ﬁ%gg%og'{ 5on8ﬂo ac%r%lt ﬁ%llogfﬁog)%qaps{ng'sﬂch erggaﬁe;%riscﬁ)naition, a
tthmaa@ﬁmall)cefﬁdahw apourd of eatumpoumqathdt inBibés activity ahSCD in a patient
zi'NrHe'ﬁBeldmIﬁ&%?é:d tﬁ% No tr i glyceride and chol esterol

Ievel ST RSOt Ret aspect, the invention provides
phar mde entvtheadspeohpesinteniing pavjpes snetgodsifer nemtmgwndag@bf

t&%als?\éﬁ%lbﬂg nﬁ% n’cl'e(:“c%bctlgi}\t IHIH%RS ¥§ Bé\yrgdsq{f& fﬁégﬁ ese%tthods

n-one
|d1ack1$ed bereirel Iatae:son_den@ thww\nﬂacﬂaata is discleag beiefri @arange of

5 C f [ e
SRReUTI e P G0y Basbd 8 BB Ehs Ry oy entiipg, fom =
érbfaext i test Qamnwddlfb aa:tbenapeqiqagent wibich eveelujates the bidlagie activity
i S t i pi i 3. ' . .

S5 B4R B 4 LA 2020 38R0 R Bt sorum
pevelseefdipldg, sudrasitaglycemdss, \(Lid{, &b L DL sarw/erdotapetiolesterol.

In an enbodi ment of such conposition, the patient has

an el evat ed | i PEFBAILERDESCRIPAICN Of ENRINENTIONR
triglycerides or cholesterol, before administration of
dfigitionsrpound and said conpound is present in an

amount _effective to reduce said lipid level. In '
anot hérerggpehemical geoupsemeddigrgin ete presedest yctisharibend notation

.ﬁcﬁ@gﬂnagh@to&%gﬁq%r éf%rarbo%rat&geﬁr%@ L@ d@e feeﬁdd @%e faREed

devel opi ng, I sease or condition ne
$hemjcgl, grogp.AFor example; C;,-Cqralkyl describes an alkyl group, as defined below,

having a total of 7 to 12 carbon atoms, and C,4-Cj.cycloalkylalkyl describes a
cycloalkylalkyl group, as defined below, having a total of 4 to 12 carbon atoms. The
total number of carbons in the shorthand notation does not include carbons that may
exist in substituents of the group described.

Accordingly, as used in the specification and appended claims, unless specified

to the contrary, the following terms have the meaning indicated:

11
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desaturase (SCD), which nmethods conprise adm ni stering
to a patient afflicted with such di sease or condition,

wonro@to1réssk of devel opi ng such di sease or condPCT@IS2008/024548

therapeutically effective amount of a conpound that
inhibits activity of SCD in a patient when

adm ni stered thereto. In another aspect, the invention
provi deethoryheftss fodthe tOEH ratizad range of di seases

i nvol yj.ng 1.1 a [ sm t| l'i zi ng conpounds

i dent i ,PV%H) efﬁ#gﬁ?ﬁam scl osed herein. In

accor duee réfsrewe -MNO,trigicsl. i s di scl osed herein a

range ,af_ conpoungs  hayi id activity, based on a

scr een?r‘fb“oégrg%\tﬁﬂf fﬁferﬁg%ﬁ\%i' Pf?éj?caﬁ'r oma library of

t est Cowwmlsto tae Hegubpttubhic agent whi ch nodul at es

t he bl,, .0gi,C C f.said SCD and is useful in
treati ﬁi}j g |"T’ﬁsnat d{‘%ol%d‘&f’) stiyeondi tion relating to

ser um"Akyie k@‘er@fto bisprbighi orramchad Hyﬂro@bbb@ﬁ rchélﬂ&‘radl&ﬁl [Bbrsisting

DL and/ r total chol esterol ED ,
@ED‘ébeﬂ %ﬂiﬁ? PRGNS ERMBIEINGHIG ll“?fﬁlgj é@”ﬁ BpYjng from one to
(t\hélma Caibog A presrablylbaees Bight @rbdireﬁl@d%d)rby&ed’o SIX carbon atoms,

ZREBEITE hacRrise Tt ot Wi Ml thd Snel PRAT Loty ety
Ohfﬂpﬁlm -n@tioleahyl E@@-pmpzmgb leutyr;ﬁhrﬁhaml1kybmca|s;ﬂéthm5bmw) and
u S I ne el.ow
T e, SRR Ol sescaitgty e Sredtiephth aodinfao mey
cbwcdpﬁahéfwlfa{ammlteg b9 uge oamed@fonm@grbe;bsa\wkyh alkeny, taalo
0 0 carbon a 1
YEBIEEH, ARG TnIPSE Bete abE LS IR Gs OC(O} R,
GH(F%)E‘,SCWRM "‘3&%)‘@9 @ct-C(@‘ NgR %R *N(Ré?%Q)@rRW hN(RJ“ )R16
rdln a e .S .
RS ERA TERa ! e BERRY Gett 18 TR ) cSRDIY gunere tis
torte 24), (dridOW((ng\l(ﬁé‘bﬁ(Svhba?/ﬁs tihe 2pwasiergach R is mdependently hydrogen,
re S the - raqgl ¢gal . .
B igloafius EroHiy B2 BEIuGr Y PriaTIY s ThERuth ppe or more
thaio grbls)s ardikgiaheterotydlfl] histepRyBIKY!, hetefeird ot ﬁetbl‘t_%rylﬂfﬁ; and
earh R i gt BeiodRuh&idatub Ao alb v f e P taases o,

Sieterogyiialion, Hateroatyest H@Yeﬂ‘b@ﬁ]&ﬂ@p ang ere dauthi of @e above
en at ons

copnsi.sting solely.o ; ,
SRS FSUGAR PRI ReRER ACHBEm one co' t el ve
C ar boriCatgatkyl" refees & @rbaliyl eadicd] as elefifidd atvb @bntatrmaﬁorw to three
to Si X ich i e
on Oaliorpﬁ e‘?ﬁ%pégﬁl&yﬁ) l%?g]ap{ e 0%’8?1 Iy sgggc‘itr}t ﬂ@ﬁﬁ*ﬁ med for an
alldyygrpup pr opyI 1- met hyI et hyl (/ So- pr opyI ), n-but yI
n- pent.,&l Cséllky}' refers ¥ é/n e“ﬁkﬁ){adléal as dey ne)d’ above containing one to six
carbon atoms. The C;-Csalkyl radical may be optionally substituted as defined for an

alkyl group.

"C1-Cioalkyl" refers to an alkyl radical as defined above containing one to
twelve carbon atoms. The C;-Cysalkyl radical may be optionally substituted as defined
for an alkyl group. ,

"Co-Cgalkyl" refers to an alkyl radical as defined above containing two to six
carbon atoms. The C,-Cgalkyl radical may be optionally substituted as defined for an
alkyl group.

"Cs-Cealkyl" refers to an alkyl radical as defined above containing three to six

12
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the like. Unless stated otherw se specifically in the
specification, an al kyl group may be optionally

weoeubwstoitassed by one of the follow ng groups: aP&yiUS2004/024548

al kenyl , hal o, hal oal kenyl, cyano, nitro, aryl,

cycl oal kyl, heterocyclyl, heteroaryl, -OR14, -OC(O-R

14, -N(R14)2 -C(O R14, -C(O OR14, -C(ONR 14)2,

- GARIVIYIOME) DR 635-GhlkRI4JiCAI Q)R optiaBRbAgUbSTitOledRis)efined for an
r isl1lto2), -S(O ORL6 (wheret is 1to 2),

“EPOPRE6 (where tis Oo 2), and -S(OtN(RL4)2 (where

t i s 1'GseCiBkyRiTefess aarhaliRl dadical amdeﬁmdmvéyoﬂrty'mbmgbme to

(e} I c | kyl al kyl , I .
ClShersattn Rt Tog Ve LR koishlRa Bh SISt sonsPllsgs deinec
a‘paarkylkyl dnetrer ocycl yl , heterocyl yI al kyl, het eroaryl or
het era | R16 i s al hal oa
cycl oafé{gﬁ? I@chrﬁfggﬁn%ﬁ%gﬁq%ﬁ ICan 9? ,geliri/egl a]%%/e conta%lng six to twelve
marlmroaiymlsy The Waisatiqy tadical kol beloptienaligsybstituted as defined for an
bﬁp(@ryl al kyl, and where each of the above
su u

ent S IS unsubstituted unl ess ot herw se
i ndi cdCedallQi"Ceted m;aﬁ alkye faatical bio dafinedl dbple catthinmg s@sen to

h b
e RN S e o Bl e RSP aRD e et cotnec
a‘sraieéﬂ(w@dodmr an aI kyI group. "CrC 6al kyl" refers to
glnxalcg' kgzh?lgkecf@s t§ sﬂgféhgﬁch %l?(i%vg gaﬁ@é?gb%gﬂ%igﬁaediéaq group
ot;mlnsemg $ofely obearbd)ruarwhmogtefatnmd cfomntanang at lbastt ope@opble bond,
| k di
0GR i S8 P b §OkE3) o " s anc
@ﬂﬂm is\ditacizat] todhe remy oftibe opiecniealbyt qsnsglbﬁiond ud.@dethenyl, prop-1-
I ers,.to .
S5 B6F 500, B2 50, BB 5L SRRl LS5 3518) QPonvice
mleblbqalmmm.sp@hiécmnmaélkgﬂlyl ga:lndIEméy reagptiveakypdubstitatddyby one
L) B8 ST 10, AUy lony, v, o,
avalind, cyshoaikiyh icyaodlkylalieyl t reterbryciyi, Umterad:w:tyhlkyThfeteroaryl,
1 d { 4wt 14
TR R RO SN R LRI U IaR PO R
aNK@ )G(@c)KDBEI l\t(R“ Ré“d mﬁzé‘b(@(@mtﬁa(wher@t IBHrteé)t-S(O)tORm

bR 91090 SR TR 28 LB TR 02

W@EQ@I R s mdeib@’ldsnﬂ)oh)a}nogdrkylkylr balpalkyl, aslodidyl, npdoalkylalkyl,
AT ek hetel B e Rieror BBy R Eengtoncn R s
cdtvl, matbaiot, casioalkytydycigalbuiplkyl; @y, @il keterocyefyt retdracyatylalkyl,
QIelfé%arry%I" I%%ro%laﬂ(q LA& %h@%oé/a%hco? meaé%lvggug’sﬁ\ﬁ?entg i
unsubstituted.

"Cs-Cyoalkenyl” refers to an alkenyl radical as defined above containing three to
12 carbon atoms. The C3-Cyqalkenyl radical may be optionally substituted as defined
for an alkenyl group.

"C2-Cyzalkenyl” refers to an alkenyl radical as defined above containing two to
12 carbon atoms. The C,-Cyjalkenyl radical may be optionally substituted as defined
above for an alkenyl group.

"Alkylene” and “alkylene chain” refer to a straight or branched divalent

hydrocarbon chain, linking the rest of the molecule to a radical group, consisting solely
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twel ve carbon atons. The C7-Cl2al kyl radical may be
optionally substituted as defined for an al kyl group.

woAbdsanss refers to a straight or branched hy#dcoaaedaen24548

chain radical group consisting solely of carbon and

hydr ogen atons, containing at |east one double bond,
having fromtw to twel ve carbon atons, preferably one
biceebghindiaydesgenatentaining thowmisatirdtion antl aatiad fom drieeto twelve

éff\ergér_w %{on{@nhs[e?eorlﬁglg/%%le/iga&p?n %}I(gnqgleigl'g ggr;%’bns?,'egg.,’ m%%h@%ﬂ&,' éthylene,
pl:tir’;?yl@né, r#blﬁiyleﬁy | andahel likd) €THe éd@ledé”l’cff@ﬂSmay at ettached to the rest of
erw ec cat

%ﬁ'§ PSB85 traye e Gpdbohiatet 36 setoSF wiB oS Bosin oprrouoh
hetioddrooisngitrgh biepsiainal kyl , ai kenyl, hal o, hal oal kyl ,

231:?’224%% neCEA Pl B g a3 PTG e

hed r@éeﬁ@bb’ thaif Bﬁlﬁﬁ@@éyéﬁldKWe, molERild to a Q|63 gikliP, consisting solely

{Iéﬁ%%; CHS'% n, Cmtﬁfc&g@%ﬁﬁ@e%%%gﬁrﬁﬁr&q%)ﬂom two to

(Wédred €arbon Stoinst 6. gZ)eih ehd, PBidny(aneen®utenyiend, dral tB¢ Jike. The

EE LRI RMERTE M I GO

ﬂ{ekrjéHma@ﬁg@giﬁddcghca{:&cﬁumﬂgtmgrorcacymI@ aﬁrkcyl Hhekydints aif yltachment of
Hs ik epp ARt i sLeldie ReBore 2 the maraCiTRgy ton 6%

ek g g Al e

het er gg?é}ap%ﬁe Rv{] rsﬁp] @?,/sgaggﬁﬂr’ byanghed B \@Xgpéﬂydrocarbon bridge,

T tv&dJ@ﬂlér‘énl (Sarbm&Ldiifﬁe §aﬂﬁe€dng $tfiRiued 2ednkistiyg Solelgoécarbon and
ﬁqo an al ke radi cal ﬁffsgo def ] ned ove cont ai

b B8er SoTgng Bl S8 PR At atoms,
Welbﬁlymtling e ynéswhﬁghttcutb@ds aé‘og dmfethy%ef ethylane propylene

aI k n e .
saiete. 303 B tkned iy ne Siias pieNg "k ay Bis ek the ring

@frgﬂﬁre TheqCZ Cl2al kenyl radl cal may be opti onal Iy

substitute e Ve for en

CA Kyl Blkee g |al{§5'8ﬁ' Soilie RIWIERR PR, Akt ragieat as

lae et wisbve Vﬁ}a alkyl pardefasasiRoxy rabdgbimay ba kptiupatihsubstisited as

cule to a.radical group, consisting

§8f"é€f‘§%qov8 9rk?6}1a"&§ﬁaqﬁ‘§?3rogen, cont ai ni ng no

unsat ucat)ga)kb@hcbfdsra\m ag alkkoxymadival 4soddfinet abovacdntaining one to six

ga onaﬁcgr{\ rab]k%&aﬁﬁf ﬁ% (Ergir,%@(? ét ca‘?%&e&%@?ﬁ%\@’ﬂ{ stituted

bb@ehhé@abdﬂbéon@ﬁ@k;&@&)uphal n may be attached to the

rest q eandtoth r.adi

one. caPEGHAIPER e Trlkehysoed BG Ereb iR S SRR ane o
wivéihe Baitbbe atdnes. NThe' sk @ast lokthe' Cﬁ@@alk@dykemyblmm mamtmihally
ST AR Rt B0 AR el oLy ogerben
gr oup,"Ce-ansikeky"ngfesotoadnyalkoxy radical as defined above containing three to
twelve carbon atoms. The alkyl part of the C;-Calkoxy radical may be optionally
substituted as defined above for an alkyl group.

"Alkoxyalkyl" refers to a radical of the formula -R,-O-R, where each R, is
independently an alkyl radical as defined above. The oxygen atom may be bonded to
any carbon in either alkyl radical. Each alkyl part of the alkoxyalkyl radical may be

optionally substituted as defined above for an alkyl group.
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of carbon and hydrogen, containing at |east one double
bond and having fromtw to twelve carbon atons, e.g.,

wethwsrmyiane, propenyl ene, n-butenyl ene, and theciiusen04/024548

The al kenyl ene chain is attached to the rest of the

nol ecul e through a single bond and to the radical

group through a double bond or a single bond. The

poi nt s'CefCyatikcagdikphtefer$ td lrealbkyaikyl mdizacdwdatinkd abbe containing

| e th dic ou
11D S et Eor B BHs0 E2 0L Bl B8 5 SR e may be
aim:mally sabiitliedas k:lefnmlsgbéibdveffmem dlioyl graafor ai ght  or
ai 1 or e RoABERLera b A SRR (&) prfied ooV containing
dbresicathangpteos. eEycroélkyi Pakian tenOsatipsyalikye radufzm ﬁfa&lb@lb dpfonally
5 aV|n fromone to twelve carbon
r%%ggn@a%g%e%ba% g%ﬁlgv?rnﬁ.' %*‘%ﬁ’{ e to ei ght carbons,
"CeiChydlkemgalkydt fefdre teean plkoyslkghadical dsudgfines ebO\aa’kﬁbntammg
t L, T kyl ene_ by i
Pt e i SrBe mp W RpalEi e eyt B ay be
raptioally sabstitited e defineal alioka fmmaikyfkgrd@ an al kyl
di cal "n qQve,.
radi cal SRy PR RERERR Byedfft Bhrul"SlofRr Vit Pl ok
favouraas dtdafmysh abavdk. CBie alkyDipart@atHecatiylsulfefy rsdi¢ad nedy be optionally
I f.ined qQve contalnlng one to siXx
PR e DB T R Bl e & | Coal Koxy
r adi cdlCOagikysuliopyll' miarslty as atkgsulfartybchdaal skedéfimed alagm/lﬁaving
f . al refers,to an oXY.
8 A R € £ AR g5 857 b Bl K
G&ﬂhﬂneQBDMEfoﬁheaMM&¥anqntumf the Cr ClZaIkoxg ]
di cal aII stltu ed,.a ed .abov
for an ol ayierg ol ehenobas i by R E PurBe B g dRgem
rcadsistidg ady dfdfydnmd:nabd\cermmldonmgmdmr@a 6tt|o Qewekbda atoms,
art, of. the, C3-Cl2al ko
FREBRIA BT colti Aol GRS g tiRLe 2BV AR HiAl 2560
fsaturatad.alPky brqyjpe um:ludéAblkt(Brg ablinitedrie hesupstsactaas ﬂlﬁbl’é@l phenyl
f ot S
TRt D Ret oSS atdFan BubS shREREL 5 el e
toes theopretd”ar-d (auTh asam bavalkilt) ie ntelaertoamdtude atraldfadlahls obt@tally
SubHBARY ot of MBS PSRN eie R 8 1B a0 spnoistng o etk
aqikenpl, hall- Icieakw dhejakenit; cyasrfoenmot arylaradityk @ygiaélkyu
cgglgglﬂylalf%@ é?tg}ggg%l qpeﬁgr%c%cgﬂ% %%%Q%ga h&%é%?rxlgi@/ -|OR14
r-B&rQ@QO)H%K} BE- Ncm*)gnari@(cs)ab“stﬁﬁm(@aonalé {Ré?-C(@IN(RB’gye
§0 ks 4
O IR RN G PR R SR BIA WS Hodeo 2
ela kﬁiﬁ))@mwheacatnh 1ab 1), -RFaB (0 ) ¥ MherefBlaIOMonadridyl
rRGL éi@)tN'(ﬁM R\ﬁh@r@tt' ongy i)ywhere each R™ is independently hydrogen, alkyl,
haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl,
heteroaryl or heteroarylalkyl; each R is independently a direct bond or a straight or
branched alkylene or alkenylene chain; and each R'® is alkyl, haloalkyl, cycloalkyl,
cycloalkylalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl or
heteroarylalkyl, and where each of the above substituents is unsubstituted.
"Aralkyl" refers to a radical of the formula -R,R;, where R, is an alkyl radical as

defined above and R, is one or more aryl radicals as defined above, e.g., benzyl,
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substituted as defined above for an al kyl group.
"C3-C 2al koxyal kyl" refers to an al koxyal kyl radi cal

waodafiiased above containing three to twel ve CRCDMIS2004/024548

atons. Each al kyl part of the C3-Cl2al koxyal kyl
radi cal may be optionally substituted as defined above
for an al kyl group. "Alkylsulfonyl"” refers to a
dipthiengnetiyl ddtethedikeruTiae aS( A2 6 thib erakyReadical anay dkeloptionally

def i ned h :
SRIRAET o8 At ABER AR e BT ailPo B FUSLRASLE s prlobcica
aedfyi beasbtiabaliyesubstituied aaldefihedyalnye. for' Lr ali@akdup. sul f onyl "

refers~ta an,al.kyl sul fonvl, radi cal . def jined ahave
ot meCefteatRL e AT AR S 8 Sl pa iR B ppven o
dwelugp carbyn boneptTherayll parisaftisd Ci-Gtachllas radiddal meg balptienally
fo | kyl sul f onyl oup. “Aryl" _refers t 0 | C
soheied peeseher Bboutio R apiptsla, 35 R hef Eyabg i Crdaratiy
}Bﬁtﬁ@él gta'ymge mgmibyallgfsubylduteg% c@ﬁ?lectailéﬁyerf%mdalkyé@tmjpgi ng
romeg.to.1 ban at ons refera . 0, 10 carbon .. .
at ons. CaneraakRerars 4o 8 etk Gigis J5Ped Bp9G SRy (pirten
sahinerer darbén)altcitrlgg.oﬂplsar:yhp%rﬁd‘eh? M—C@aml@bnﬁd:mmbﬁ He bptionally
r uch_as. upren n a n t Un] ess
SHER 3 HR dpsiion SRR T an BT Bawe; e GRBLR b B CRaralky
trditﬁceltl :felryl B'eacrmibhaltyrsubhtﬁumdelfsiddeﬁhat al?ov(es‘:mcdn iasyl ignoup.
"aral kyl ") is ant to.inc ar ical s, . .
ont LonMiakeried R 0 kg O e Tofhila R A MBI Rels anaaikeny racioal
2eldefitie@baiove mntl iR igoipr moresarglitradigale fis alkliydd atalvi cmlyith may be
hal.o, . hal oal kvl al oal kenyl , ano, nitro, arvl, .
aPlctiapV BB, pr IS Bod BB, (e ipaRi S @iy racical may
ihetoptionatig lsybstitlitgd as des@ibedmpbye foetieaosgydupl Kk alkenyl part of the
f%éé%ﬁ&@m&b%%@g%@%}Lﬁ%&éihlﬁ%\dé)dzdbo{/ﬂo?'a%:(aQeﬁyl group.
- R15- NARI&Y Ge@roRls radic&lv\ﬁf iNe Rortrl)} (AR Riltere R, is an aryl group as
- R15- N(,R14 OtRlL ere t | to, 2)... .
el LR hlAaR b oS rgaBambPhebaasalipgubstiuted as
@efezceadoves 0 to 2), and -R15-S(OtN(R14)2 (where t is
1to 2 ere ch.R14 is_ j.ndepgndent | rogen,, .
B oyl AhEEC B o AT SEBR TSR R R PR o an
abiaoghed dlkyl eadical bbyihg ohetesincybops ahdk Rl is ahetrdgoaupydttached to
r het erparyl al kyl ;. each. 5 is independently a direct
gla%%rrgpagcag%rh?réﬁ? alé)(ylarsp'gﬁaghed al kyl Igne or al>/kenyl ene
chai n;"CyeichliodicbieRlP d stalalk kph-ardrabtaahbiydcyclioyar|bigicho/hydrocarbon
cvel gal kyl.al k [, aral kvl . hetero | vl ,
SR PPl & hontish g RRFRE PEFInE Loy free g iteen
whdroe atarnd) poéfetaity ehvingeran bisee tamvetve dasbanredonnst artduttach is
" I.kyl" refers t radi cal,, of the f la
sAPaEKor ubE oo e AR RS s} Bling HdBL R 678 Bigie pon
@ng, oclopoopyl, aysibbutgddeycidpentys ciabhaxglhl datadingl, and.the Jike. Unless
b ' . t ] " I I
B s TP TheeTRR 100 St lflionh s (PG letorpif idmgent o
Grecdadtel dyekba&bméi_céle whéai a{eyolptigrgﬂu pubs‘ﬂhﬁe@bkyhe pamprepgubstituents
t g%cn[g J’oﬁ)@\?‘gﬁ&%@@é&nﬁ@ﬁ%?Falgﬂ,to%lgw,lh%lo? HQI%&I'k{/I%ﬁgaIQ&yL cyano,
nitro, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,
heteroarylalkyl, -R"®-OR", -R"-0C(0)-R"*, -R™-N(R"),, -R">-C(O)R™, -R"*-C(O)OR",
-R"-C(O)N(R"),, -R"*-N(R'")C(O)OR'®, -R"®-N(R™C(O)R', -R">-N(R'*)(S(O)R®)
(where tis 1 to 2), -R'>-S(0)OR"™ (where tis 1 to 2), -R™-S(O)R" (where tis 0 to 2),
and -R"™-S(0)N(R™), (where t is 1 to 2) where each R' is independently hydrogen,
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"Cr7-C 2aralkyl" refers to an aral kyl group as defined
above containing seven to twelve carbon atons. The

wanyis/peass of the C7-Cl2aral kyl radical nmay bePCT/US2004/024548

optionally substituted as descri bed above for an aryl
group. The al kyl part of the Cr7-C 2aral kyl radical
may be optionally substituted as defined above for an

alkyly lhalgalyip cycldalidA, @ycl@a‘kyﬂhlkyil éryr efa'H{)& Itemerad:yoiyl aiekejbcyclylalkyl,

g\g%@aﬁ% aqrgnﬁgeroa?rwgﬁblov ch bar :is? ] 5 r:lag%) gn II?E% ts alght or
tbeattiched aliplgnd er alhemylmml dhairs abdtaad:hJRé‘ds alkyldbsloalkjdecycloalkyl

ST 2 E By sBo bF sBlsfe BBy Peimei ™ ©
dhefaromrdathblosred Wbereaeracalokme apove pubstifremltsie npbbstiefted. s
toar,

dj |
al konyt > paarslovt Mgretb A Banbh sl Saertod feds appdnree to
angdarb(nthtombs Tas Od@scymllafbmde:al mhi; bb optignddig substituted as defined

optional | tltuted as descri bed above. The aryl
6§PYG ]??? t‘%‘é“@? ur?yl radi cal may be optionally

subst ¥ C@C@dyc&mll@é%ferb&ﬁa ayntostkyl cadicahasidgfinegrabope havieg three to

St e o o et Tt (Rl Rv R el naty sehatiype as
gig@ggem abo&eyérm(gycldaﬂdybgrslupo a radi cglef |OL t hgbf \?crerml'l'ﬁe
- " 4] S T
aryl pareoaad R I i B K L P RBHE: o on etk
sabsdl iab ldbmbdaaofodrtefénd ;ﬂg rlsab oyadoalkyhradicalasd6fiiddydbove efrbe s

Q

RePak et 2L PR TE AU GhioHeE o5l B enogg above
FR?r atnhcsjclaallI(@erUlcgllr g’glp adityl parheftkhe @yttlb?lé)tfl garidsma? giag(igdapglngally
OBRStgﬁgﬁﬁ %8f'qﬁ9d cfrca%/q?kygra,g(}%:l i ¢ hydrocarbon
r adi caCﬁC@pmleﬁlkyt@k)? ﬁriregééy tood ;}ﬁ};ﬂﬂiﬂﬁl?ﬁ :Zbd]?]aﬂ g?gemned above

t vin [o
B rouh i G0 6 Be G SR IGRY B Bl g e
aptiondtly shbstituted bisidefired a!uovejftgatuyclaabmllakm:graum ached to

the re a sing] e bond, e.g.,
cycl opE%IByfeférg Epob l."oro il}g?r&%h r, cycl ohexyl,
decal I"Hglbalayitireférs td akalkyUaUealsastjhfmam abevs,tthatasl substituted by

%RS %k fno;?"eih%lx réé’cél? Sc%?ﬁéé é‘&f 'dg'& tlllf[b%r?rﬁétrﬂllr dnalijorgmgthyl
\Mmhdrinomethyb QIQI Z}tldmbryueﬁlybgtﬂubtmmihyiﬂ fdlmeoeﬂhylnor e
ﬁﬁ'&ﬁf tijﬂ;btr(?]p ?58)'4 F%% %—lt%gtgrp%ro%g&lo% zrﬁneylfléen Q'hg I%ﬂkyl part of
fine lnaioalkm ydqucanwqu& thloyailycsalbkljlm,ed(aycdeﬁladad@bca/iel«fyd an alkyl group.
ES: 2: gig%/lg% %VM'F'%%?%Q%EX%%@I lr‘%@l%ﬁ:ﬁ%i %éeve, that is substituted
bRDBe Nf RMQ Balo r&iiSaI€(ad)drfitdd abde5e G, QHoRmbéthenyl, 3-bromoprop-1-
a8, Yfkatoniiid PRt i mles! manbe eetorely
]subﬁltlﬁyed as mﬁﬁﬁ(a@o{v@m&n(aMQ@up. islto 2),
?—Ige c%%gil( ;‘QS{S V\B g'qlé) 3~ t%l‘l%tlme ?gre non- aromﬁtlcdirlg radical
|\Aeh|qhm>e,qp|@t$d1f natbpntay@n@ged]framkyﬂe to Fieg bﬁbto,altqms selected from the
cfbln§¥>im tlréb%lnkgx eh%lnij fﬁl{f&’r Fof"[)@#pggés of this invention, the

erocyc e er bc
heterocyclyl radlcal may be a monocycllc blcychc tricyclic or tetracyclic ring system,

which may include fused or bridged ring systems; and the nitrogen, carbon or sulfur

atoms in the heterocyclyl radical may be optionally oxidized; the nitrogen atom may be
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heteroaryl or heteroarylalkyl; each R15 is
i ndependently a direct bond or a straight or branched

wabkbosloermss or al kenyl ene chai n; and each R16 i sprairigkgo4/024548
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hal oal kyl, cycl oal kyl, cycl oal kyl al kyl, aryl, aral kyl,
heterocycl yl, heterocyclyl al kyl, heteroaryl or
heteroarylalkyl and where each of the above

6&?@&9!!31 alendraizes; andshe setetasydlyl. radical-reaciye persipkyoriully saturated.

erer t
Efreets b u ek ShgledR o pul el BE mfiaPlor b
a@gahp@rotquwomml Inyidzadieylj rmnaeohcaeylde@tiwra@qhm\;@mé@hdmyl

EE? "[%E)I{i Ct%b@fj qolyﬁ:so %&, O ﬂﬁjlb% g@lp%'?aszl Zaoxoplpendlnyl,

lzxmbwrouamtuouxaammmvl r‘x’bmdw @mazsmsdaél-wan@wl @wrolr?ﬁvl

B\?"@F I | OE%‘ a%/o @BQIS{%{/ F}ka{q?feget@a?vgéﬁ%p?l%hylathlomorpholmyl

[rﬁeﬁh@r@holmfyl ﬂhe(oftblomohﬁlohrm Fandh‘lei!ehoRoTt@oawrmokwl Unless stated

P@\?P@%‘F s;g%cn‘gzgp ge gxgocxfgaﬁtﬁlﬂ tl%dté ﬁ?tE%‘ﬂcwgt lt@fjgeantt ;t]o include
eyelagtivyrhdicaldias ailefmmyameomqrmrampyowm§ubstmte@ by gne or more

gg&gslttt L%?‘lt%abiecg%f) Qg e %ﬁég%ﬁ%ﬂnﬁ&?gk@a&kegﬁ ehé?+ ¥gloalkyl,

ﬁébﬁl}éigﬂdt@fﬁnalsokMemmedmabmm' al@ﬂkyhm;y@lw Y, ¢Y&l§>@ﬂ<aﬂalkyl

C 14
el SRR HURY B ERLE( et oI RIS, #-OB(0)R
aRﬁNR“)’JER’@G(O)Rﬁ,C—?ﬁ -G YOR é|—Ry5+C(.cabu(F&a)z Ry Nﬂ%_f )C(O)OR16

o *5' @f/ “’@Sli‘s s?@ﬁﬁf Mﬂa%& ﬁQthS 22°R138(O)§R16 (where t is

f1ltu<zr) oRéﬁS(lcmw (w'ridaé blaIOkty 12, andf-B Fsgé(tsébd\&ﬂ 2l (wypre tis ? [too 2) where

J dﬁ&% i5 aeBQIS e&q gV%QS adé/r% tﬁl E&Béﬁdﬂt ScRAIEY chiiSalkylalkyl,
tafrylfdxrbmlyloI‘Tetbl‘opblclyldhétbmymiyfalkjﬂylhqte[qam ar bqetgm@mh@ll(yl each R" is
3h¢:§apgﬂé)rl U r&c rXildr a]stlffx 9595’%‘1&3@(‘{ ﬁ%\ﬁ% 6%@?&‘(&% chain; and

r onone ronoe
asdh w%.slawuye alkEhy‘el bdilda(glkyl paycoatifl, pmoaﬁlaﬂaila{l L @@ﬁ% al

g?efﬁg;pcygc erl‘rc?('p{g M%ﬁ%&érﬁ&r%&é@ér&ﬁﬁ@l 3RE Yhofcbachr the

ers to’an”al kenyl
raaidw@ehbst!a&ncheélunaabsatnmm that is substituted by one

or mnor, tﬁrrggy}gﬁff‘l rdferto adﬁétér%@gc )ﬁl? A a8 d%fmedkabov_?_ rk}\avmg

2- br onvét br éonopro
athieerty hwedas tarbbnst hEhen@3- 6ahkt@rqwclvladmch¢ Onfﬂy\aﬁsesubstltuted as

t fi
ReRT Bboyk B BREISVEN Gup”  Do0 SPoVP TSl 20 AN
18- neniterdoychialion oaters o a iadisal efdhe farmpls -RaReWhaefRads an alkyl
O’{?F@% bo %nﬁ% \?enf%dflﬁ @a%?er&&cj#l Vﬁ#&?é?ﬂ@ﬁe@%ova and if the

rouep consi st ? mtroq
amsersoydiylis a ﬁmpgwpmialemgdfetetrhqwm e Retemsyc yIH@ay be attached to

hf?nt X of%@lc&l at t@?r ige Cnf Ieﬂ‘% ég@n?ﬁbf o {He: hdRdrbdelyidikyl radical
may be optionally subs’ututed as defined above for an alkyl group. The heterocyclyl
part of the heterocyclylalkyl radical may be optionally substituted as defined above for
a heterocyclyl group.

"C4-Cyzheterocyclylalkyl” refers to a heterocyclylalkyl radical as defined above
having three to twelve carbons. The Cs-Cyzheterocyclylalkyl radical may be optionally
substituted as defined above for a heterocyclylalkyl group.

"Heteroaryl" refers to a 5- to 18-membered aromatic ring radical which consists
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whi ch may include fused or bridged ring systens; and
the nitrogen, carbon or sulfur atonms in the

waebwroomss| yl radi cal may be optionally oxi di zedT/usSkm4/024548

nitrogen atom may beoptionally quaternized; and the
heterocyclyl radical may be partially or fully

saturated. Exanples of such heterocyclyl radicals

iof carbole atolnst arairfeonmote td ﬁmetrmbrbatpnﬂise)e@tmirf;dm the group consisting

LSS AR, T RRRY b RS oot i

Wﬁwﬂmnnﬂmllqlbmyolax ah‘,ydlcmreke(‘.jira’wldlcylzn,g system, whliqhdmay ilnclude
2- axon 1 di ,

S SF LG s eFrsg A IRl sarnh 8 SR pista A

igteradriyidadigal, mmbaa;ﬁiondﬁwmdldlzddﬂ treziofroglinngtbm may be optionally

Eqﬁ%t%ahgeé{]ﬁ lés 1%1{4{1 hl ag%rglqoﬁw@plte odgggafny?na\éndmyl
beﬂﬂ@nddiblghbemmbzmw berﬁmﬂo[yl bedzatkadinmolgnmerzoodpmiydfuranyl,

gn ess F QLhe em\f. cally in g)he |
Bucerau, pairodinavt berooRERyt bESiaryient, bfomyenpn
|bﬁﬁiaideninebialrzoﬂymqutyl_ backotiatisyl &Sarﬂeiﬁ]idphrdrgﬂbb&ﬁzdmmzolyl
subst j. S

BeetPolP AR FP TG Blmetut Mol AP G
lﬁ@bﬂonﬁnaicmlabkcyyl imfiddzoBl, kredoyl, indzazalyh isotndolyl, tninjodmyi isoindolinyl,
g pyeoBl Bedbind g o, S araip (¥l Bdoiv, oxrany,
hﬁbmzimﬂl )dhéhd&thlazmleﬂ:ﬁer@Rﬂtﬁnyl pritbal&Xig ) pt&ididyl, purinyl, pyrrolyl,
pp@ozolgé @lr uﬁyl 1w%?ﬁy?@%@%ﬁ@ﬁ@@%a@blmyl, quinoxalinyl,
iy, R USEhRLSoquinkliby NORES)Y(, B(i49ia A1) trigadhgr tetrazdlg,
Jfrﬁézgw_yﬁza’@ tt%éﬁe?&ﬁ)e Pﬁ%g Fé\l\%ecgﬂgert&ljslessgkaﬁigalI%)ih the specification, the
+BRHES(eRDArN( Ripant (oumelude heiesoétyltrédi&:)lsaheleﬁmiaaﬁmv&%nch are

i RSRRA b B 1t SR Bel s
letbkyloal}(emwhald]@b@ekgybhlyhlaémylq&/ah@tw{bpﬂar@(b iitro, aryl, aralkyl,
et.eroar i nde

SRR lelei PP o Rl RS RTRRRE b A iFbamato
eh‘aspcnR”aAmf em;«b) RY'6-R'S-NgIRKys| R‘aug@m?ﬁ -REaC@ DR, ,

i SO KB SR I o R PR GBAPIEN R "R (s ONR™

mwnereaas ytcat)lq,FR15 sampmﬁegweereaam od 2), HR 5&6&{@” (where tis 0 to 2),

SHBSRUEANTRAE (RRIR | 4 hesp ST B RRPGHELY Frcrogen,
Iwwi ratkeniiy Baioalbylt@yelomhxylc aydimatig/lalkvhear@3ar@lkyl, heterocyclyl,
SRS el Bl G BRI B A 4 Bt b
roefaesrtralghbora)raamwadlkym‘netdnelkboylam ehaiiRaRed asiob RS iRalkyb alkenyl,
SN o e IS5 00T R oo
hret&‘fomlyml hplerowylalknyi and)g/bamcnmhaxf thierabove s siityaritsyis,

t cyclyl may be attached to the al kyl radical
L{ﬁgij%ehﬁﬂg rogen atom The al kyl part of the

het er dCy-Chyetardey}l” referisdak hﬂ’aayoajel regitaél@msalefiged above having one to
[ e

SUBEh il i 208, AbRBl B i Lo lPauGica o

siefiogrt alvalforya betbwaint gtaeg. as def | ned above for a

het er 0&}/—@1%&9%&9@ refers to a heteroaryl radical as defined above having five to

twelve carbon atoms. The Cs-Cjzheteroaryl group may be optionally substituted as
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"C3-Cl2heterocyclylalkyl" refers to a
het erocycl yl al kyl radi cal as defined above having

wohoesa1ia5t wel ve carbons. The C3 Cl2het er ocycl pCalusyio4/024548

radi cal may be optionally substituted as defi ned above
for a heterocyclylal kyl group. "Heteroaryl" refers to
a 5- to 18-nenbered aromatic ring radical which

azfisned biswfe foas hetercindeoupnd from one to five

it rog BB B ktredb P Db B B R MRS s e s

i radiealtdsatefinedabdetarddiiy/a hetecbiacy radieyl abeefingtbatouyc rrh@
icycli r lic or cyclic ri S

Pk 4t Betefie o B Py Al e o8 Betnea

rabiove e, heterobiyhgroup sThé elkylaiaess the’lhétér@al’}ﬁlleﬂ eliosl may be

radi c .be optipnallly oxidized; the nitrogen atom

@0883’-‘/&3%%"89@5 d&ﬁr}ﬁ e oilgﬁqr PEYP; ncl ude, but

ar e nO‘Cs-IO sheteedary/ialkyBi zefpisity la, hebroargliatkyl radical as defined above

h Lyl I.ndol yl
ENDGHERES s P BGL AL Bl R GR e o kv aup e
bmﬂlmlliycmbkmht,ed he rdéﬁnbdcnhow For deneropyyt=iyy froup.

ponz ot HeEGRY PaoTOf HEBn R Rt R [FPSBSR R where Ryis a
hgnlba[kﬂl rédilbm adagefifdd atibva]amd erd; elﬂyétercmam lﬁaﬂ@ﬂl yk defined above.
cAno ﬁ? zof.ura

%%C%?%VW ci)k% %l&%tﬁroﬁBXCVF'HE%VIJPX'C?' %e? gﬁ}fmélly substituted as

| di'acfmmi aboule, for adydioatiyyt group oirhedkiemydryl partdd kiezhggtbarylcycloalkyl

NP T T M —

p h enot' hlleaazoan‘ylblkemfl ‘erefeta 10 aﬂydd,lca}Dbft thelfcammeRbe where Rb is an

pai}?e&f Fﬁ’g?{: ﬁﬁ? %PR?/\Feyarﬁ@% 3{%@2? ary (5%? ﬁ%{z% ﬁ (y above. The

chaiteroargl paryof, they hetﬁﬂialryia‘lkenymﬁdi’tiatdnayl :bﬁlybbtlonally sutl)stlltuted as defined
i sogu azo t hi adi, a triazo .
BT R pan RS T e B AE fstherariiiBE8uy spcigpt may be
aiplﬁemaruyssebstneted fab daﬁﬂnqd above for aspticainli gratip.on, the term

het er,

as” dot PRA AT TaT i el CEpbE R G- B0 1h8Re o n ot

Gaacairasmyflaedsalbmbl tThe mA/Srosysb&mbenb)f eoatidched ¢y e falkyl radical on
I A LRI T
optiboalyley bstlmtysd lae dkfinddaddoyé forlaatatiybgrotpy| |

LTS A B AL e e

]o@ntarﬂ@’a@(t@)tﬂﬂvdéarboﬁ&aﬁm@( O)H\d(é’lk)&é;aﬂ of the C,-Cyohydroxyalkyl radical

e prlby SR < Rl St g rowe

- R15- SCo: Ord®xyalkd't refdrs t&rﬁhydoo@)alkyl-rﬁdiﬁalﬁ(s@)dﬁm@above

A9 s B b o DRI b
abdigal may hecoptionalhyadubatitiield, asazgeﬁh@hblkgh{e for an alkyl group.
cycl oa.bk &y@%ﬁl@l #e erg{oaérh%ld’ro y%&?lrrgg%gl qy aqq(m?d aboveh

het er ocyc e er oa eroar
RODBtairgng selepdo thegitd garlaordatpmst lee razdkybpartaofsthe &@ihydmxyelkyl

3630158y 9L SRR, Rb S BAFof AU ToPNaRATRELO

cycl odHyghoayakenyl” aefets, to arratlikgilof trraefpemjaylaJ @H, where R; is an

ﬁ} %Xﬁhygsac!éf !ad a%&;ee rﬁ@gl-ﬁ/bllrogz 8%‘%{1%@@( gf?éé%li to %gdalkenyl

each of t ové su
radical on any carbon WIthm the alkenyl radical. The alkenyl part of the hydroxyalkenyl
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unsubstituted. "CrC 12heteroaryl"” refers to a
heteroaryl radical as defined above having one to

wovelswe1@sar bon atons. The CrC 12heteroaryl gr oROT/E000824548

optionally substituted as defined above for a
heteroaryl group. "C5-C 2heteroaryl” refers to a
heteroaryl radical as defined above having five to

t groliy mag delopiiorHllg sabstifiited &5 dEflridaetbere for\dn gedyipromy. be

optional |y ,substituted asdefined aboye for, a .

ot or oSt epRaKtk e E TR B AR B 8KEow Paichy ag defined above

r guohtadisihg ofo Ejoh?fel've gmblga aid?nR[j ThdalkenyRoars obithe ajzl(ly bhydroxyalkenyl

r adi efin v n IS, a t eroar

afloaihedEe HldrAB e ERAY 4 et B ot S AR praupe

het er d'zﬂg-)ﬂ@ﬂyldsdxyalfhehwabfhermm d]:ehymlpdiﬁyakawl )fatﬁctdbsf Hé‘fﬁsﬂcbbove

as_def.i ned above, faor a t er oar roup. e Y,

Soristd e RV Eva R e - e a8 6L e Siyrgvatkeny

sabisal mhay Beio;almndlﬂzj skubeltituasiaiBSGdf dfiaed abmﬁal flsiy&n glk@r:mwlgrkoulp.

" C3- Cl2het er.oar vl': refers.t t er oar .

r adi cal y§rs°xéﬂ'é¢1rﬁ}§<§%l‘gbf?\‘§eé’s g ?%Cﬁ? A W8 g R e e Re s an

atrbnanchét alk@radit2Aetiey oaeytd aikkybops ang thetyydesxy radical is attached
supstituted as defined above for a

tional |
ﬁgtﬂé?%gm L ?n'group. "Het eroaryl cycl oal kyl" refers
to a radhalehlkgf refdre td @ aleylaadiBslRis adimee abBove, shat is substituted by

cl qal kyl. radical. a ef i ned ahbove anpd [
el YoichRorE drnd gl me BRGYEMENL Trplodprg pr the
peindloalkyl réntich etagrbeaupyibeaiiylsabstkyted madisfigdd atvye e an alkyl group.
optional | ubstituted. as define bove far .
cycl oal%lli'ﬁyat” ?@)a%yl ﬁ%rsﬁ%taérﬂ}%c}%y?@ﬁayﬁ d%ﬁﬁg above having one to
het earbam glomec I Thel GoyCotrirattiatia@l mapye bptiafily @ﬂt&ﬁtilhyed as defined
S Ltut.ed as defined above for a heteroaryl group.
"%@éf%ﬁ?ﬁ%?@@ﬁﬁmwr efers to a radical of the fornula
- RoRf "WhbalealRixy!' sefens tab kadiydl of thdifortulasORehhare R, ade haloalkyl
nd Rf i,s.a.heteroaryl. radical as,def]ned above. The

APl pSirR Bb ™, i i8R h Sar T AToCEhgPa S e iy be
ptiopdliycubstityted ab sibfitad adbva sordetrihaieatkdlpeos. f or a
het er q, roup. The al kenyl t of .the i .
et o oaryPaPRBHBrf Kot S Bk byt e efined above having
et istxutadubreesordef The 6,-dibiialodidoxyegroad ke aptiontply substituted
" I P fers,to a radical of the formula -R
%&J\ﬁéng(% f|°rs£ grij]\a[gﬁ%)ry ?34Pcal as defined above. The
hydr oxX rguluipg styctre" edféradd adnulitcytierirg dggtent esthprdded @fi two to

r i t.hin th lLkyl radical . e al kyl part of
R FiRRRERyeh bt b T Pksende Rt Stsiad Fom Tutibeiet
detetetyohykdr ladiervaryt es defined|dbple. gEaaipeycloalkyl may be optionally
" Co- L ref an hydroxyal k .
565{e B I ae (o ORI Bl o Y b gptionally
cabbignted tas riefindthab ok Kol anpayltgradp. t Bech@R:teCh @ty may paldpyibnally
radi i i,tuted as,defined above
B ifteg PReR OO R e SRR W SR PP LA
foptipradly sukstlituted ds definesisaboeé farecheddroamy| group. The rings may be
attached to other through direct bonds or some or all of the rings may be fused to each
other. Examples include, but are not limited to a cycloalkyl radical substituted by aryl
group; a cycloalkyl group substituted by an aryl group, which, in turn, is substituted by
another aryl group; and so forth.

"Prodrugs” is meant to indicate a compound that may be converted under

physiological conditions or by solvolysis to a biologically active compound of the
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containing three to twelve carbon atons. The al kyl
part of the C3-Cl2hydroxya |ky! radical may be

wopbisonedsfy substituted as defined above for amRCaiusgi04/024548

group. "C7-Cl2hydroxyal kyl" refers to an hydroxyal kyl

radi cal as defined above containing seven to twelve

carbon atons. The al kyl part of the C7-G
Zh\;&ﬂmorxy'ﬁhusytherterdi tpeddrw@lyefbfs to ptmedatadlic presulssit d)ﬂalﬂoadmaﬁd of the

k d l. k
By P8 Hhaoaibalh er bRl MR e,

aadnaihlktereﬁl to ea;dbjeal in aseditbéicnt Buttib ovvevertddn & wiocto ax ciile@smpound
bR PRI ot Bl TRy AR 4P o p A barent
hoodhmoxygd biktba invegntomn pfonexantyss, dngﬁ'uydrmyls*syn Islods t THeUredtug 8ompound
def i f

o Q815 2 Bt S e S i peeinyes eleags in 2
rraainmallarem’gaméml(m ?hmgak ;’d;@ilt[?&si%nl’t?l?o%zgsqowml pe7-9, 21-24

en art o e

2(% gr oth Eri%?ﬂ] ?agl cal yrm)lc/) be optionally substituted

as defA dlecbsabowéprfodmgans mbhwynh HiguehipT., et al., "Pro-drugs as Novel

MBI R Bl o T YA Gariers
d2rup di]aesgh,osms EdWWhel BiIRO&h@',IAnmrcbn Phatntezeutical Association and

TR Pl Re IR i e EBlboHio AR etglegp heren

" Hy dr obhel tei@ Tprediig"ads &lgo neahtao fnctudeany amateiultly béndehe:amers which
1 an

P P asie LomHEh S0t ke b v A B b3isR i B e iistered
etb bacdredalian subject drodrngs %fca;ca&dnmgun% o thé aiveﬂtidny‘hay befrepared by
PP Bl Sl RS TR B RP R Qurcyiraiinapg a wey et
ghg m,od ificatiohs ereorieztvhy, | eithdhie raltiky inap@nlatl@‘f ortbnhl eivo, to the parent
Tl Ll t

RRLARGING VRoR S Pl ey R oot R herth s Plogibin =
rryfiexg, anin@ot mereaptogrduplis berdieddb al%sgrde;ﬁ that evhab thesprodrug of the
BB ind yeion SEAd e BlelT® attifip o obisst Bofs ( om a free
thydioy, dweMIncgoro‘cqm mértaptb gravip| despactivelyf Exatndles @ prodrugs include,

. .t
A5 DS SR e ol L i
tfumdﬂahaiardupxyw the copponangs loéthe fitvieotial dng theuliiet | t ut ed as
def i d I |
Oet 1 oG B0l b N 942 et B i ompoons
dhediti ime‘afﬁ@l@oﬂyﬂrom&ﬁmwrmne isbtatien o & asdfolrdegtesne’. pulfityerddn € reaction

Sléiﬁun R@'f&?ﬂ?%g% ﬂHQ Pﬁ%ﬁlc?(‘?’ io ﬁweParE)%P (5él ?’qs %’St i tuted as

§"apo or a ‘A multi-ring
st r uct"Magimal'sheudestronsnaahd dcryled;tlccanrmakg segtsdscats, dogs, swine,

RaTRReg il Wb LRUIC Lltasyuher el n the rings are

rom cycloal kyl, aryl,
het er d'@pmrwl" O@Fon’ﬂemaélv'braewS thsf the sulisequaitp vescriad bvent of

%Eurﬂétgljﬂég rﬁgi‘/yorpr‘?ay%i b@d&?l nX that the description includes instances where
said event or circumstance occurs and instances in which it does not. For example,
"optionally substituted aryl" means that the aryl radical may or may not be substituted and
that the description includes both substituted aryl radicals and aryl radicals having no
substitution.

"Pharmaceutically acceptable carrier, diluent or excipient” includes without
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substituted as defined above for a cycl oal kyl group.
Each aryl may be optionally substituted as defined

wahesdifaas an aryl group. Each heterocyclyl mapCibais2004/024548

optionally substituted as defined above for a

heterocyclyl group. Each heteroaryl may be optionally
substituted as defined above for a heteroaryl group.
Tieitatipmgay adiyvabe car ieaeh@[demtoglnﬂahteswememmggb\g&ﬁt rddiadnt, preservative,

b f d to each .
%ﬁlo‘?ﬂ Sf%@?r é?{haﬁ't!:% usgjﬁ'fa&tgﬁtt &'gﬂgé n@i?r)f fﬁe{sirf?eqq?ng suspending
c3asin étabghkerr isdioialagsntbsrivent toe emblgifiar whiclyhasiggenapproved by the

I whi ch
ICUI‘PI e&;@ﬁé\%é FQ(EQO%R{ ﬁMg tgé{lﬁgét?agiﬁlg tya% ggng%%epgarpgeﬁt" usfr{la %gr’gans or
fdaneastic apimaliy ugs” is neant to indicate a conpound t hat

may be’PﬂQ oh%%M%%%BtaBl% s?ah’o esabo Coné(i) ns %EI’UOXSGI’[S

sol vol ysi's cal
t hei nv é’htannﬂmeuﬂmlh)saccehbbbacm abplrtlod saig refefsfte trost @alés which retain

' of, the inyentio
L B B A B B GRRE ok0E SERS oy o
i Q’(b@‘wiseelnvlmmbladmd\wbchaaredommdammqugmlc acidnaetl as, but not limited

tB qn%’amcgloh? E%IE%yﬁ%%Yo%IE ggid Ifu é(} R gr?cnacfllci]: Bbescmog;c acid and the

nvent on.
rltkp,l mdwrgam@?ﬁdﬁramu aprbuy ntvtdlmlted y] atelictdeigl, pardishioroacetic acid,

401 ol B! X0 ol SEORL e BBt B

o<¥ a@tﬁmldobertzylc atidscamphoderpeit,i daiiphby 1 @sulideicayieidcapeic eaGECapmlc

Ili’dr%gg FngjagﬁrB&Q@Q&@r@g‘n%ﬁc ﬁé} ?&%}icsq é:?'clarﬁ\lﬁeé?gr g%q%fylsulfunc

Acl, sthassil @rdigfifopic adid uetbanesuliminadits @- hydrobdy@haﬂusulfo'ﬁxc acid, formic

g/c#g’(f)usmalﬂlr% d%él'e%?ta ﬁcmﬁ%’us 8|dvﬁlué?hse¥>gtn§?a§cfdop gcomc acud
@hyourasiosadich gdtamjc Beidi gutarieatid, Rewarglit@ic 4ot biycerdpirsphart acid,
MW‘@ﬁ |% @2&3 Qér‘t])'ct?g{yhtg ?g@']%ctlg%r %aln?igglgrﬁl?%?lgrlgw&c dcid, maleic
teside malic gtid nalenic 4qid, Mrmigllc daid, allesimneeualfmctamd mekigdeid,

E"B%Shtﬁgl\éﬁé gt élélu JQ&P g?ﬁ r?a%rh{Ha%rng-Zv\éUIfSH\c/ Ia(?/ lg eﬁﬁg 8 F?C-ﬂaphthonc acid,

Ive conp entron in
priesdinia QClﬁsdgd atidi arolér anitl, pralis acEinpalinitie mcidubgnedit acid, propionic acid,

P

pﬁlﬂg;m}t'%z:c Qfig %ﬁ%?&n% %}afﬂ&h{ chdn 'Zillné/rﬁ’ E%éuagébhg%&de%etbagﬁ agid stearic
@6 W@'C@Clct testario aeidtthioeyanic asiec h-t(duenwyurfdnm adid &rifluoroacetic
'5‘391' Eﬁc?%%%léﬂ[?%m@r&\d%g%ed ei ther in routine

mani Ion or 1n vivo, to the parent conpound of the
i nvent'P bafmapm@@auyg@cemébla tesacaddiionsdl’ refers thehase\saltt whioh retain

‘M@El@l}k}&lcé etﬁ%&fvﬁﬁ(é/ss aa‘q]g%eﬁres %F(h%%&%a@& C(,kmcﬂ 3re pmgp gglg%lf:ally or

rou e CO
othervige én@esaﬁble s Thesei aaltsar@rpe@pareﬁ faomaddmcbn @fransrmrgmm base or an

BHeAKAsh b BTb ach! Sandud ey dI

nefa?ag)eo group, respecti ve[ r%r)'? lﬁoerﬁ pro S l?utare not
iliried e thersediugy gotaggium, Irhl‘iwredammonlamecaiwn magrrasw &0, zinc,
l%@ﬂ;?é?%?nd&%ééé’ AldnSin éltsaéfne%@ilke Pr&??r&?m&ﬁgﬁl gﬁ%aérﬁ the
groups in the Conpoun the I nven

ammonium, sod|um potassium, calcium, and magnesium salts. Salts derived from
organic bases include, but are not limited to, salts of primary, secondary, and tertiary
amines, substituted amines including naturally occurring substituted amines, cyclic
amines and basic ion exchange resins, such as ammonia, isopropylamine,

trimethylamine, diethylamine, triethylamine, tripropylamine, diethanolamine,
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" Stabl e conpound” and "stable structure” are neant to
i ndi cate a conpound that is sufficiently robust to

weunosinesssol ation to a useful degree of puritpCcTusm0a/024548

reaction mxture, and fornulation into an efficacious
t herapeutic agent. "Manmal" includes humans and
donestic animals, such as cats, dogs, sw ne, cattle,
sﬁi@aﬂ@langmatdgandhcﬁ deethylatimetisnol Adiidtingarhinkethanol,

d&@kloﬂ%@ damlﬁé s%t %el Kls%dm@%ffé PeaE)l’(;CGI Hyﬁjgfb gﬁ@% rCP{ollne

rcunst ance
dretpine @ethh@nuje,stmnzgihlnemthyietadwmme @iucasmmae \whethyiglacensine,

gggcggr%rglfle,cthétﬁéﬁgﬁrﬁ'iﬂ? qroﬂfe%%{n‘cl’ ng‘gﬂfnl] b@@fa%%e't pgaevw ri:?lh It
rfé&ﬂﬂéﬂPtPﬁﬁ@'“% rp@Iyarnyie resios erad therdilee. ol?arhtayerlyquefbeedborgﬁmc bases are
S A, T APAAPE ST i

Simwff@ml on. "Pharmaceutically acceptable carrier,

di | uengeor crgﬁf&hﬁtlg g)(rod[]gé gggﬁa\gotfﬂjouél \4a ‘3? ﬁ'%dr?\pe\ﬁtion. As

adj uvant, ent, | dan
a@@ﬁherem ltheetetm "goleade’ rremrss tnean at;gfég:a:hda m%nbmprﬁé%\mme or more

0B of ISR e D RRERG oy gtk Bigen. e
solvenungy bé srtantin sihidhemsh densaye magdbetn/hydn@teumltemnvely the

tpat : .
e 80 B Al P8 I Rt 5L ageentventon may
exh;aafwamdnaiec alclq,d:rma:epnalmrdeateaduhydrauaphmdnegdrbm; besuihydrate,

PRI Pod e e, o VR RRBL LR R R BBl . The

tCﬁ@pleml oighe mveemcrmuay be tres solaates pritiedn bihes cadest the compound

f .

198 083850 A0 BB Al ok o SO B
saole agyentilious adventi mited to, hydrochloric acid,

hyd

1y OO S Bl i i, 6010 UGBS gompgyp of o
aventien amtba medivim thelfdly axcepted lraﬂ:ue(a;’[ for the delivery of the biologically
SRR Renindl o A b BifhhaudE 4
ipbACeAceUtesllY aceppialie aﬁtrrld@bélh@otsoormmmentsahﬂiemﬂ c acid,

¢ aWh@fhe’ere%‘(tj&Jug gir‘f% ti@‘é %Qrouﬁtapéférg tc?‘fﬁ%\fjamgm 8% g‘,"ﬁ&,’”@d of the

caprtyl I c acl aci d, c¢cinnanl c aci
rt:\yfajd;famhen adﬁntmlst@red éca/tr@mrﬁaumrefeablyca humdmaisesufficient to

e%ﬁ& g%H InfePPiag d@ﬁﬁﬁ%fboeﬁ&v\? %Pgr? gbborrr\b& a%‘a'o‘#se se pr condition in the

roxyet’ hanesu for
mmalgm@&t@fa Buraan.dT hegamwrzt pta a@nmunglo@tmhmmm which

%Shscﬁtutég é“iﬁ’é}éﬁe@ieélf} eﬁg{:tWé UERRRE wAfJafy ?%GHBiﬂglﬁ ognpound the

glutaric aci utaric acid,
&enditiongingdts [spverty aad th@l agewf ihe ra@mmlal o belietiedi b:utaam de

|d@@?rhﬁe@fduﬂnel§/ B?Bﬁ’é’bf%lalﬁa@%klﬁ i thé‘%{ﬁ'hgylﬁé I'eg;‘ardﬂ%lh% Swn knowledge

aci d ic acid, malonic’acl
fed ihisslisciosiec aci d, nucic acid, naphthal ene-1

, 5-di S'H’eétﬂ'%" 6r %é ent" aa%flfsgé‘h%ﬁ] &)véﬂéltﬁé)f?ééém@ﬁt{oqthe disease or

1- hydr ox napht hoi ¢ aci nicotinic acl
sen loncgf mtqer@sta@a manynal] pr@femplma hyrag@mihaviog thei diseapandigorder of

fHidrdst, MREIGMSC aci d,

(i) preventing the disease or condition from occurring in a mammal, in
particular, when such mammal is predisposed to the condition but has not yet been
diagnosed as having it;
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pyroglutam c acid, pyruvic acid, salicylic acid,
4-am nosalicylic acid, sebacic acid, stearic acid,

weuewsiniassaci d, tartaric acid, thiocyani c aci dPCT/US2004/024548

p-tol uenesul fonic acid, trifluoroacetic acid, |

undecyl enic acid, and the |ike. "Pharmaceutically
acceptabl e base addition salt" refers to those salts

whi ch (et ailmhltblimg the dlse@mlcowlﬁmtévamag Hmdevelopment or
proper e A¢ i ds no

b1 o oglibar e afkaBe it & @8oR Baossion g g isease
p:mepna?dltm fromaddition of an i norgani ¢ base or an

organi ¢ ba e free I Jved

hor g4 e etsdn R enS oS P esheliBi 1o BEY e
Siotdrahemggabtyasrsnayie dlffedenulmthammpamumlamhledwm condition may not

JBrE S ehah cRbHhve 8053 of BRF Elp oY IR oS e Gygpana s
dharefore mpt yeo cicognizebbsis slisease batl oy aram:bermghﬂesomn‘mon or
3SR PhRbamels S PR TR fref Tut Bt difined by
tadinitiaas.y am nes, substituted am nes incl udi ng

and baleor bt R et e P SRR el oo s may
icxmtalmqn}d ammore, asyminmabidgdnéers aed neyehusydivertiseeio enantiomers,
d{ iag %rg ?Eﬁgﬁ%oéﬁhg oqoogslr?faq? ig ?da@g&%ﬁt may be defined, in terms of
MDIM dtgdeamenmew;ae(oR) 02(3)— et, fagl(BJrian Qe fummalino acids. The
Bt S E R oM b Potp e e et aples their
bemmlbanﬁ opticdiie pzmtfbmm Optidayly ectwél(amrma( ), ORM answ} re (D)- and
(b R TR Y P P R D8 BTl syRSH TSR pRigents, or resolved
Lusingt doplqaitioeal tedehméquep psuchrasiPLi@ asing a@hitlaltdoriniri. K&hen the

Fé? Eﬁ?l Pgﬁéﬁa%‘?ﬁ%ﬂg rf%&éﬁ"ﬁ‘%ﬂ%ﬁﬁ%ﬁrﬁg?ﬁlﬁ% P(grﬁﬁ%no&other centers of

tgeometrivydsgminredry, dmd:yrdésﬂme;clfiadbﬂfemisadt is veteraded that the

BB PR ALEl RO Pl 8 RuBar ] MR ft orms
taze aisd dubndEddd beerﬁc&wctedt? an aggregate that con‘prlt ses

| o
one Ogn@%rgon%rhg m)?rss t8 2 c%m%ﬁ{]ﬁé’ ﬁ%g (EIE O%Vﬂﬂe ésagﬁlégtﬁ{ns )r)ded by
l:tbe wahe bpndsbuktinaging dxi@eertt Iﬁ&e@dlmtsenna’egtrwmres wyhitthedre not

SR, g S BB RS LARE SRl Y e
aslxmrdrwtderabfeand includes feguaatnmmehy\dircatrefersjuohwd Isteregisomers whose

Wﬁ@%%gg’ z?rg%on&g?egn m&%%gng% ﬁh rcgrrlrlngggsr@fto% A8llphydrate

e cor espon i'ng sol vat ed
f or s .A Thdomertpeiercdtoat protoa shifi/fearh iooa atomy obee mivtagele to another

a%rx %ﬁ‘ fie savme' AﬁSIeELﬂF O'Hé eére&ﬂ'ﬁ & g{rié}fipglag@sotléﬂt%n?efrs Bp%‘é/ said

inventron nay rous wa
raoxtperedn f vvater pl us sone adventitious solvent. A

£ TS SRS B BLELR 3 B LB iy ang
daelyeptieel chemichlenaming featureses didized by SBhemdtaveverSIon 7.0.1 (avallable
tﬂo% %g}n%ﬁbéééoft Corp., Cambridge, MA). For complex chemical names employed
herein, a substituent group is named before the group to which it attaches. For
example, cyclopropylethyl comprises an ethyl backbone with cyclopropyl substituent.

In chemical structure diagrams, all bonds are identified, except for some carbon atoms
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15

20

active conmpound to mamal s, e.g., humans. Such a
medi um i ncl udes all pharnaceutically acceptable

woanesierass dil uents or excipients therefor. PCT/US2004/024548

"Therapeutically effective amount” refers to that

anmount of a conpound of the invention which, when

adm nistered to a mammal, preferably a human, is

sHidii areersburhed &f heebdndetieataficient fyaradehiatens tedoomsletofthe

an SCD- nmedi at ed di sease or condition in the mamm

p 5P ably a human. The anount of a conpound of the

i nventHop exapleha carnptbwltcutfmnall ' (e ag peitibitic abdve in the Summary of

fecti d ' p5 Db
ShAFEbT, BB ek, APSEP A ROGIOTRHE e
rrREAYR, Rtafo RBER', rmgabedEQTare eaain hjzmo@tet &g Pteylcldimup%létﬁi/l)end R3is
of .or | ary skKi avi regard to
o e sibeuncidh ol i Bline B Lo oot o
or "treatnent" as used hereln covers the treat nent of

the di sease or congjti i n\a mam# ,
preferably a human, ' ' '

when suc is predisposed to the condi t
has not t been di agnosed as having it; (ii)
inhibiting the disease or condition, i.e., arrg
its developnent; or (iii) relieving the dise@.e or

conditi [.e on_of .t sea 0 .
IERames B el DI SR e BB A fodtbonytc
"acmh(dtctycbpt’opgte%yt)emu&ed i nter changeabl y or may be

differ in .t rticu conditi

my. noc Bl lrali oAk kot Mg FRir Myt R poniqigy perein as
Hiakagestbepwederbieerpanis ok te cvipouadslofi the imehtlimt efavregample, in the
%elLo riec]pﬁﬂilzeﬂ, as a di sease but only as an undesirable

comdi'tq CR 3P yndrome, wherein a nore or |ess specific
set of synptons have been identified by clinicians.

The conpounds of the invention, or their

phar maceuti cal » acgept abllg sal t% gy contain one or

nore asymetric centers andR thug’agi ve rise to

enanti omers, diaster rs, - er stereoisoneric
fornms that npy be iy ter of absol ute

st er eocheniBtTy a\é_('B) o) (L) -

for anino acids. tion is nmeant to

i nclude all such p033|b e iso awel | as their
racentc and optically pure RSr ptically actlve (+)

'i) e%apé@ ‘Efs‘?’ﬁ@mg% ap QP'”%&%M@OF&@VNB PEAYRILONR')-
Qindnere¥etheddsng(OPNORS}- ioP f@(|R1q)E Cﬁ'ﬁé BeSiptiGiis et to describe
HP\tVC using a 8h| ral_.col um Y\h ] 5 ]

group atfached to the R* group as follows: R N(R )C(O)-, R>-C(O)N(R")-, or
R%-N(R")C(O)N(R")-; and meant to describe a V group attached to the R® group as
follows: -C(0)-R?, -C(R'%)-R?, or -C(S)-R®. In other words, the description of the W and

V linkage groups are meant to be read from left to right in view of formula () as

interest, and includes: Xi) pyevent ng the di sease/or
condi tion fromocchiFri ng NF=a namm parti guta
Eggnnnﬁl

ng

depicted above.

Embodiments of the Invention

In one embodiment of the invention as set forth above in the Summary of the

Invention, a group of compounds of formula (Il) is directed to compounds wherein x
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conmpounds descri bed herein contain ol efinic double
bonds or other centers of geonetric asymmetry, and

wanbesagiaspeci fied otherwise, it is intended thRCTHISE004/024548

conpounds i nclude both E and Z geonetric isoners.

Li kew se, all tautoneric forns are also intended to be

i ncluded. A "stereoisoner" refers to a conpound nade
uandoyf arelemch d g/ :atseiestebcimded:(b))N(ﬂip amid TR(R'0Ws-; leath R is

gﬁéé 154 fjgﬁtwseer ecﬁ t& ?%r%b%nﬁglg %? ggaélwité %%?ﬁsgfrom ﬂgne group
canmsistimg aﬁ@;sCmalkyloﬂﬁcwmeayu GpBrhgdranghikv, >(12L(B1%!koxyalkyl
Ee{: B)éd@gglléeﬂ %ggn tl @ﬁggydéc}aggla?kyl C§13 19ara|kyl
rﬁﬁ@ubeterdwdslaﬁxbl endrCg-Coshetencay@lalkolf eacreRaiB @blieally Aubstituted by

L 50 b 0T bOeeB B B s Bl on
PHOESIOR " | @y Eitihaloalkyladyoidalkylt hetbeptis, axlfyl aétgr@eﬁlj/lténd

' t

RIS el 6T TH BTl 08P S50hoRRd bl
maglkémtw@ﬁhmoxmildyl Ded My daxeaemly G1eC salkdky7. 0. 1

l('—%\r/ %I%))fy%lky ?rmﬁ I%ﬁlgﬁeé éﬁgﬁ%ﬁﬁy‘ﬂgﬁ@hbmg |ky‘VA)

smue@{zhetammyclgr O ghstermyelgllab@f Q€44 h@tegfao}ll ana o which

iaé -é ﬁ&%ﬂ%ﬁ@ggﬁ eacﬁﬁrﬁs 89}19'%& %LB@?%!%@@{] %lrt relngstltuents
cﬂemuezﬁ’rom theugroup eontkistigy ah€,;- C@élkylb@pd&nl@dl@alk)ﬂi,mt-(]:a‘tmr%ﬂbalkoxy,
e RS T R T A e

8 @nN{R " aryclesiuiphetercaycyinagl achliof, HetsroaryBar(d Htdroa@rycloalkyl:
Xsl%taann ya agrfaa%g%ﬂqlegeﬁ%n I)és%a%f{?n‘\nyggoglenvﬁﬂl & rt\)Nh ertﬁyl,
RActh&%y, ar%t,nﬂlﬁeﬁamemm aRI &, FE?S,, R7R8éa,, H@mgaam‘d aRA® Bare each

S e besror pfarSH L SRERE AR e PR iepiuenyy
fsetaridddronDh@irogen, lﬁ;\mdlkbzleaﬁyi or @xalkyl; and each R12.IS independently
Seldidty i Rk gPeea o per oz Loy v dazine- 3

r adi c&Df tgis@upg dfcotripeundsngfdomdda OF), 4 fibgravpesftdompoartids is
BB RS PR S T  B e
f@}@@wcmllq'ytalkymlﬁ i C)-CRikyRy GR6C ket each optionally substituted
with one or more halo groups; R* and R® are each hydrogen; and R%, R® R’, R R®,
R®, R and R™ are each hydrogen.

Another subgroup of this group of compounds of formula (ll) is directed to
compounds wherein W is -N(R")C(O)-; R" is hydrogen; R? is C,-Cy,cycloalkylalkyl: R? is
C;-Cyzcycloalkyl optionally substituted with one or more substituents selected from
hydroxy, Cs-Cetrihaloalkyl orC;-Cyalkyl; R* and R°® are each hydrogen; and R®, R%, R’,
R™, R?, R®, R® and R* are each hydrogen.

Another subgroup of this group of compounds of formula (11) is directed to
compounds wherein W is -N(R")C(O)-; R? is C4-Cy,cycloalkylalkyl and R® is
Cs-Cy2hydroxyalkyl optionally substituted with one or more halo groups; R* and R® are
each hydrogen; and R®, R, R”, R™ R® R® R° and R® are each hydrogen.

Another subgroup of this group of compounds of formula (ll) is directed to
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/| LLR W -NNV R3(I) NNRB8a R9a RO R8 Wis
descri bed, for exanple, as being -N(RL)C(O -, -C(ONR

ware0s5/001655 N(RL) C(O) N(R1) -; and V is described B6T/US2004/024548

-C(O-, -C(S)- or -C(R10)-. This description is neant

to describe a Wgroup attached to the R2 group as

follows: R2-N(RL)C(O -, R2-C(O N(R1)-, or
RNMORAYOVERMIRY)is -NERHC(@part ist lydesgoy Rbis @-%@rcwamylalkyl; R%is

LR, 08 RERLI AR A )RR R R, ana

cbafeeablphjldrhg@f the Wand V Ii nkage glfr oups a:re mlsant to

ey STl bt Al Lo LB e o

emmp@unesnwmrkanrt \Wds FHMIRS Y B(DO N RAS mtog;ear Rhlsanw@cycmambalkyl R%is
n

R 9] e BBk 8 5 T sCEBRR R Glerogry

avetecemicion. hlbi cs@semmndyr Gh‘hand?R@)all*d( Ehchl)hydm’ggnfand R®, R® R,
Oo; ndently selected from
Rarente 5w gt

hydrogen’ or’ sel ected fromthe group
consi s%naﬂgarcsﬁb@ﬁuﬁ:bﬂmislqbup th@nﬁormula (1) is directed to

%n@%ﬁﬂ rgarég‘ \E/g%w(ﬁzga%lékog%ggﬂg%{h R? is C4-Cyocycloalkylalkyl; R®is
%-@llieiyxdcw&jﬂloy@ﬂwhete@a&ﬁl Céb@aroatm')dlly substltuted with one or more
%bﬁi‘t%ﬁg ﬁh%é% oe?ﬁ\g %&étﬁ%ﬁ rﬁ%g%@h ?{%%lggl}éyl/l;or aralkyt;
RibsdiR e escts Bydroged ahd & RAeRY IRFY R ,CIQ‘ﬁsR% tahd R*0dre each
3’ 1%8 C3al kyl, -OR11l, -C(OOR11, CrC 6trihal oal kyl,
a

kyl , heterocyclyl, aryl, heteroaryl and
het er daapbibgcerobbdiyknt dR3hd mvatioacisedt fortambbeingh® $pmmary of

g@%&é{;}ﬁ i 8 )@%qﬁgjﬁ%%h%ﬁp%@ﬁg ﬁ%l;c’}ted to compounds wherein
@’BrﬁMable@mh 1; £3s Sdygah looxyttirkilis sélBetel framy-C{OM(RY) and
AEREE BB s BTG A boegn o et e
hetestedafrqm trerglo@3edrbiiting of OaCyhllyk 7,-C adlehylRB,-C3.hydroxyalkyl,
L T L e P
C.C2ayichalkyalkdyy laryl,@;-CoanalkhiaCadl Klostygroc @yl BaCkbatgrocelylalkyl,
Qﬁla(takt%@%g yg%@ &&azhgtegz%?l %YI ) théQz '&%’F %}ﬂ)ﬁinshtuted by one or
hrenre isobstitligrits selestéd framathdxytouph;ehsastﬂ@rqf lhalndyano, oxo, thioxo,
sél %:‘@r y¢$%$nlcgéh#%|geon 9 uor(g QBWﬂ ﬁ{f—f‘%g‘t '
C4-Cetrihaloalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl and heteroarylcycloalkyl; R3is
phenyl optionally substituted by one or more substituents selected from the group
consisting of halo, cyano, nitro, hydroxy, C4-Csalkyl, C-Cgtrihaloalkyl,
C1-Cetrihaloalkoxy C-Cealkylsulfonyl, -N(R'?),, -OC(O)R", -C(O)OR'", -S(0),N(R"?),,
cycloalkyl, heterocyclyl and heteroarylcycloalkyl; R* and R® are each independently
selected from hydrogen, fluoro, chloro, methyl, methoxy and triftuoromethyl; R®, R,
R’, R, R®, R®. R®, and R® are each independently selected from hydrogen or
Ci-Caalkyl; R®, R%, R’, R, R®, R®8, R®, and R are each independently selected from
hydrogen or C,4-Csalkyl; or R® and R% together or R® and R% together are an oxo
group, while the remaining R%, R%, R”, R’%, R®, R®, R%, and R are each independently

selected from hydrogen or C;-Caalkyl; each R" is independently selected from
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nmet hoxy and trifluoronmethyl; and R6, R6a, R7, R7a, RS,
R8a, RO, and R9a are each independently selected from

waydsggessor d- C 3al kyl; each R11 is i ndependeRCITAUS2004/024548

sel ected from hydrogen, C C al kyl, aryl or aral kyl;

and each R12 is independently selected from hydrogen

or d-C alkyl. O this group of conpounds of fornula
(hydyogea, @uﬁgalmmsdﬁecydn@by]ml drsaralkyleaideshchR'€ sripdepeddently

SRR bl CL e s S LAl or

C3- C1 th@rgycbup @‘ammpopndswfafbﬂnwlasumsblsmbgmdp‘M tdmpoumdelis

@e@teﬂ% SpR6URE iRk o 6 BaBR L DGR R g

ANGR @(O)s,LHSgs byirogén, tnretisy! gr eth\gl eﬁaooﬁqﬁmmd@cmﬁdépenm'@

(s.I !e)&lédég 59&@& tfl%ﬂr%ogfﬂgrlﬂ)n eﬁ&y e%hoxy andstnﬂuoromethyl and R®,
2By

C R&dﬂ?yﬂ( abky R,Qa ﬂ@ eash {D8efind2bylyg belattky from hydrogen or
Qﬂt(t%[kg |1y substituted with one or nore substituents
sél ected from hydroxy, O Cé6trihal oal kyl orCr Csal kyl ;
R4 andOfRBissubgreag bf tnovagds pf andulR§l),R6set oRZom pimds RBdirected

B eomRon B hITR eceRel LK A p R S BHBH B Bagrr mor
sgbs;tdmmw aelsctwﬂl fomi the Wdup eohlé@ir)g(faﬁfGDR“ R2-C.slkyl or aryl; R® is
eSS o PSR MR e v
mnaawngﬁ ratoecwrohnlhxodmm@gr Cadalijg, Cmaﬂhé’ﬁalkﬁ7a RS,
gl B i SRl PSR OO PEORAO B,
tand @M@oalhxalseanhd? émaneadem@I%b)e@(éa) from Ridrbgeﬂn)(m@gglm

5 CF: E)ér%l Ilgl g]yo? déalenﬁl kaéh&? lrllc%ggndgg];lzal ﬁ%ﬁgm hydrogen
R8&:-Ge8lkyland R9a ar e eacg hy?r?g?n Anot her subgr OU|to

f th
of {RcHERR Bl SRS Sl LA A (1 SER TS
mmpgummezwaq isaxkgdra Rk yd C1 -B3alkgl @ng@auéaityk%ebch optionally
SRR P4 B S R RS Ol e
RM@?Yd = )=1 e—Q@(@)RHm FOEOR BRI |W"nerﬁ5<aptloﬁ5lly debatitufed,by one
Bfﬁrolglé:@ubsﬂpu%n le%'ieed itk h%gﬂé) gc?r%lﬁtlgg (3[‘ F\fj%r (iyléllg t&cﬁ) éwdroxy

IS group o fpoun OF U
ICO'QB@WOQIIT@S’(HMQG|§YlnCWhtBhGIMIRﬂ)Qy@ﬂEeajkyEﬂJlfmmjl hM(:R‘é)gen

P OlQRCT 5 SEPK s SR PNEL o (el ol 50 BRIty
eelected fiepy l@ycmam Ct-Geaiky, @:ﬁ@gqyelndlkyllt iar;aueymmyleedptfanem
Q@lgsgnguége \gc @h r rgog]ha%’ %Jugg 8&% @Q:Ih%h %‘f@ engggé}encged
Fom M@pgaga)r&‘néke&wh hydr ogen.

‘Another set of this subgroup of compounds of formula (Ill) is directed to
compounds wherein A is oxygen; R?is C,-Cy;hydroxyalkyl, C,-Cyzhydroxyalkenyl, each
optionally substituted by one or more halo groups; R® is phenyl optionally substituted
by one or more substituents selected from the group consisting of halo, cyano, nitro,
hydroxy, C-Cealkyl, C4-Cgtrihaloalkyl, C-Cgtrihaloalkoxy C;-Cealkylsulfonyl, —N(R”)z,
-OC(O)R", -C(O)OR", -8(0);N(R"), and cycloalkyl; each R" is independently
selected from hydrogen, C;-Csalkyl, C3-Cqcycloalkyl, aralkyl or aryl (optionally
substituted with one or more halo groups); and each R is independently selected
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I n anot her enbodi nent of the invention as set forth
above in the Summary of the Invention, a group of

woanpounds of fornmula (I11) is directed to conpoumgs004/024548

wherein x and y are each 1; A is oxygen or sulfur; W
is selected from-C(ONRL)- and -N(R1)C(O -; each R1
i s independently selected from hydrogen or d-C 6al kyl;
oM Bydregercereeh-Eqatkyl.t he group conS| sti ng of &rCi

| k d
G Aol SRS Btborpii ol dorRUR6S VB i is drapiegto
CeMpoRndecoattiny is a9t R?ys:CgMedel Iwﬂere H‘reyéryl part of the
Q% éf: & oc?‘ c(*%llj 13%?5’091%!3 éﬂﬁ%ﬁ%{?é?y ﬁ‘? pr g\%e substltuents independently
@slectpzlﬁexrrehaiar &4- ﬁi;emwll -OR4% ho(r@ﬁ)on%1 , @Cstrinaloalkyl, cycloalkyl and aryi,

tit

% AR LR Lo BB R AR B T
GBh$thydnts indRIdndenty Bietdd fretﬁb(y_ﬂ))d?jz,]hale COR) GRIL-OC(O)RM; R® is
I}?g%e I@éﬁ}rfa) %subg\’ ﬁgﬁi? é{e‘ sgl%égtﬁlelﬁlséleg%ﬁlf%% %%lg’roup
lo;enswtmw Iheyuc bmiomtrp rR@ircnxy Ohesatkyl 0Pt Camadléalkyl

%ﬁ%‘rlrhtgu%taﬁ(%xg -%nﬁk éul K'a@Hbﬁ%/ (:%QF&ES}, d?)ﬁﬁﬁ &(@%%(Rm)

@nd:cﬁ@lbadWI ead:h(R f rS| IMp@addxrytly setbc@ddtan hgdrogérk (Dqsceélkﬂ

%&W%AIK)@ o[r\| E(%Pt?lf)nall%pg tgllﬁg PA&}F%&% & mo’re halo groups);
Iaec! endaRy] rsmdlepahdeyntly s@éctam troRthyaregeaat IC,iGydikplendent | y
| ect hl
ot oy ook ST SRl 1 8mRigu A SimE WL dgoted o
REmpPORYs veireteiRPais wmc—ma&ﬁ is Odegdiutg ot Cy-Cs alilesyak! faaem
QR PAE R e bl bkl PR uedi aeban ket o halo
or CECGBRiaky!; R° i pHyeomdio Rally Sl)bg'ﬂ'tliﬁd byaneR® naonel si¥ituents
e r
RpReteBonh Rl e BaRREE nall v, el RBaRy, oo,
Cndeiribaielyl, 931§eilr|baloelﬁow @ncwkidsnge?m ON(Elj);, TR,
i t r ogen
ST S HAREIIobE pEG] R o TP R Btesiedirom
y;drpg@na parichelyl, ¢:-Satyetatyl, Brakyl byahwb(@pnortaﬂy dulistiiabkwith one or
a (L]
mlor B SPABLE S0 SEORR" e MR Bens BV oRebisstta@regearsi o
Cdndkyl. are each 1; A is oxygen or sulfur; Wis
N( R1 | [Qr hyl.:. R4 an
RS or B ok ‘?t?&”'isd{%"@[@i or BB 9D BledStc
£orpewndsatiiesgio A isnekygen; Rivistangoptiamally tsubstituted edthiohy lor more
7. ac 1
?%vf&%nafen@speﬁégv@ T o R
&bg@(@@R&f -@(@ﬂi(ﬂ: ﬁ)d,scﬁeetrﬁtmimmm aytibalkyl, laetsm;y@yr aryl,

B S AR AR BB et e o
va@tnhaloalkyl or C1 Catnhaloalkoxy each R"is independently selected from
hydrogen, C;-Csalkyl, C;-Cscycloalkyl, aralkyl or aryl (optionally substituted with one or
more halo groups); and each R'? is independently selected from hydrogen or
C4-Cgalkyl.

Another set of this subgroup of compounds of formula (lll) is directed to
compounds wherein A is oxygen; R? is C1-Cyzheteroaryl optionally substituted by one

or more substituents selected from the group consisting of halo, cyano, oxo, thioxo,
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substituents selected fromthe group consisting of
-OR11, C C3al kyl or aryl; R3 is phenyl optionally

weubwstoitassed by one or nore substituents sel ecPed/uSeman24548

t he group consisting of halo, cyano, nitro, hydroxy,

d-C 6al kyl, G -C6trihal oal kyl, d-C btri hal oal koxy, Cr

C6al kyl sul fonyl, -N(R12)2, -OC(OR 11, -C(O OR11,

- G(-Cyathvi, ROR) 2 -G(REy DO@)RY, :C(EYOR'RIA(C)N(R™), and C-Cytrihaloalkyl;

i Qo . . d , | kyl "
R R R
i in drelepantiantly yelsetle_éﬁbemydmgenhszg-m@m, @-C@yﬂgﬁlfaylks(ﬂallkgl or aryl

. : conpounds ,0r
(Pl SbenRled i o BERBIHAS aibEPEF e R R BeSeasenty
| ele0tad fidta lhigiogem okG2~Caliafl.kenyl , each optional |y
substibuf.ed bye c%ﬂxepogﬁggg{]fginiu 2 I?Ibltaue tsgt_o%(e:é%%lir%sfig Airected to

the group consistim
- (OO{rOpRAS whereinGL GP RetiinanRBs sedeqidrbingrh tispgroap @bhsisting of pyridinyl,

SHERL A0 0 e S BB e B0 k) Vo,
Gsoxa@elgl, kyrbazolgr pyEbnidinplathisadideply), tiiazdDa tant pgtidedidgpxy Cr

oo L B - AR, Yo L ATE dbo o
i qodroendewhénginsk Ise:DdylgeEh;lfdeﬂCEPmdl’ lmgemtcydgl, leslmahét}él’ocyclylalkyl or
- , or ar,. | Ona .
SEero SRl sBh 2ol g pubTi? BP GRS molk aybstiugns selected
Ficen e drogtepmnsiding bihael ayane dxby iioxbydr-Ogaiyl, 6ORT, &C(O)R™,

6 11 1S ZAES bgr.ou f ounds of
PEIR PRI SloRUR s R PHORT pBlonail
eubgliated RY hab, CZ—CEHBBIde(W_)O}ﬂHl(l%Eriha@m‘kG}(y; eacr(;i R" is independently
t .ona upstitute one or
SR Srdlaen SRR ReRahvlbalob At S S CbpieTRuy
lsypbsiiteted rWithml]rCne o lutorsdz halugmls)s;dnel%ﬁld gﬁ’i@ IindebOEncwrmy Belected
cyano, nitro, r oxy,

q%gihi%’&g‘c@ CCe o kvl CBtlihal oal koxy Cr
Coal kydfsiw omplof cerhpm;sbi fm&I(aQ)llr?aﬂs kit fofth @6k, Bhother subgroup
- :eac S .
RSB SRR AH R AR tr BRRIuRTS whkelnus aryt v are sach 1: A
@9%@9CWdaI-E@)N(B?)aIH€y$ hyﬂrog&;]ry :me(tlwbb'r eihglt Ry agd R® are each

r a rou ©a eac
atbhdeth Seltbil (BRPn Rod BB hiftboBRk, iy 20
GFhlokgrhethyinandid?, RSB IR’ oR™t RY, R° IYgaruliR®aire eactpindeastsdehtly
f [ ), . ' t t ds wh in A
SSlR T hidtogeh L1 © Chare the aryl part of
t he COfdhis 2abgrbigy bf gpnuopnds aogett oboahpoungs bformulagil) Bydirected

?]g F%lﬂ 5%&%@? ?:{b ﬁs@&{iic}%@dﬁgbhém c?elll?y?at ll?yq, JarcR r(T;ptionally

cebstittiad bykg br moyecsubstitughts selbctdytom tiedyrodrecadsksyihg of -OR™,
h = Lkyl ' t | l.

RickpRln, Lo GaCncr o e BB BofblPRiiskilisroy png or more

sebwtuants salertetiromdivg grobalconsistibgldt hatod C,-Og(ityIBAlky! 2Rd

IS RBFRNaERY): 'agp alaky RSUD ﬂ%e%ﬁ@&e&}lgé%@@t%d Yor B dFogen, C,-Cealkyl,

substituents 'selected fro
C;-Cgeycloalkyl, aryl or aralkyl.

Another set of this subgroup of compounds of formula (Ill) is directed to
compounds wherein R? is C1-Cyaalkyl, C,-Cyralkenyl, C4-Cgalkoxy or Cs-Cyoalkoxyalkyl,
each of which is optionally substituted by one or more substituents selected from the
group consisting of halo, cyano, oxo, thioxo, C;-Csalkyl, -OR", -C(O)R", -OC(O)R"",
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consi sting of halo, cyano, nitro, hydroxy, C GC6al kyl,
Cr C 6tri hal oal kyl, d-Cetri hal oal koxy

wd2asaikegbsul fonyl, -N(R12)2, -OC(O R 11, - C(OpPORUS1004/024548

-S(O) 2N(R12) 2 and cycl oal kyl ; each R11 is

i ndependent|ly sel ected from hydrogen, C -C6al kyl,

C3- Coeycl oal kyl, aral k%/ or aryl (optionally

SHOVOR Uit €O Rﬁz)p HN(Ri )2, @ tritelcaaligt, eygisalkyl and agaadk?’ is phenyl

oy JUEREALE0 . 22 SihEBT DRIRRNh sosnie
dﬁdépﬂndﬁmta/ geldcted fram uydregemdmt(chatkghmﬁdﬂlodn@r ,@iralkyhor sryl
ERy s BB O ST AL e hcenty
.mmhm@nmwogem ecCe@Ga‘Ikynm hal o or C3-Cé6cycl oal kyl ;

R3 t1tut

S L BRER ecE AEh HPB SR PR Bl o
ma:inmouogiawberem R ie CGxghralkyl, opGbnali@Gabtitlited 6y one or more
%&ﬁ@%g % l%{eg)frﬁﬂ%yg@%%@s%@xg 0 C6a| ky! Su't& X C4-Czalkyl,
ﬁym 'baCi@R'", e@CtO)R1" C(:O)Olﬁdbp@(r@))ﬂ(m’lz)é wR@g:zt edc%ﬂhhﬁlbalkyl
AR Sy BB oy PR S L2 bl or
achdcamaipanmw sachiRlé rsemdt&mhﬂgnts'eslee}ctaeidrdm nmrbg@h @ eyalkyl,

sy IE B sl e WAL na roupoy
vdrelragich RA? |ssndBp§egmmly RBlecteddioyt hyrpbderna G:ngatldyst i tuted

W' t h qﬂ%ng{hep&%&(ﬁ St | guigltvesntfo%%eep %gg@\é |T%,1ee gummary of the

m hal o,
I@B{r@)ﬁ{ ahbiher Q(ID))@Rcdﬂnpour(ds@f M{riRUB) (B)) i€directed to compounds

[ oal I k het
BI85 88 Whon PELERORIELSH: 5™ Bfigpen metor
ol yloRfaEib Icyclspjbﬁylethyltoedydﬂ(yprﬁb)ﬂ}ngthyl |ﬁé||$0[fﬂ€k‘l¥| omtionéMy(Substituted by
6 nde
(}n%'ré?ﬁ*oggohtgg{%e se&cg?c{b‘y?r% tl'zf\gg 5 §§8n36%1n§ﬁ?ﬁugpaﬁﬂ?)p and
dnﬂlmrgmetbyipR omdRP yresadohithytingeot avidtRf, RFfe ROrRTOR® RFRIRS, and R
q;rggga,} &ﬁje each R12 is independently selected from

h droge & csal kyl . Anot her set of this subgroup
of codpaumtﬁer grhbddiment o thd ihvgntios aSISeE‘th aboviedn ¢clesTPoran@sy of the

AR oy SRR paliPag s s RUD R R4 tpsmpounas

séiesgn gdntinare Ehd’l tr A ispxyoers iV s -IMﬁRbC((h)a;l R’ is hiydrogen, methyl or

%6) s %%%ﬁﬁwgﬂbsﬂé@y SOBR: K é)fe)”%“oga”y
Eubsiiitted by icoa al mpres silistiiveatsesdidoted@ronChtergrbap carlsistihg of fluoro,

5 ndentd.y, 9
0 R PRLARHEA 5 SR S B AIRRRT RO ARG R 3
angIR% em&a@hdnh/dmgsmtandll:t utSdemgeh ma’myblethyborm maillmethylethyl
group (gj ?ﬁﬁ) n’% r om
hydr ogaeﬁmgtﬁgrd&@g rﬁé@t dfﬁ&lﬂ §H%gt@go gl% Lérpmary of the
floventipm anpthiey groape:)@b@npowfdsobfqnmulac(ﬁl ussdmhct@ttbe:dntpounds
wherein x and y are each 1; A is oxygen; W is -N(R"YC(O)~; R" is hydrogen, methyl or
ethyl; R? is 2-phenylethyl or 3-phenylpropyl where the phenyl group is optionally
substituted by one or more substituents independently selected from chloro, fluoro or
-OR™"; R® is phenyl optionally substituted by one or more substituents selected from
the group consisting of fluoro, chloro and trifluoromethyl; R* and R® are each hydrogen;
R’, R®, R, R", R®, R®, R® and R* are each hydrogen; and R'! is hydrogen, methyl,
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conpounds wherein Cr G 2heteroaryl is selected from
the group consisting of pyridinyl, purinyl, pyrazinyl,

wonawlogiessi ndazol yl, benzoi m dazol yl, i m dazol pCT/US2004/024548

tetrazolyl, triazolyl, isoxazolyl, pyrazolyl,

pyri mdinyl, thiadiazolyl, thiazolyl and pyridazinyl.

Anot her set of this subgroup of conpounds of fornula

(dthyl)or i sl-dimethytetityl.t O conpounds wher ei n A i s oxygen; R2

is C3-Cl2 heterocycl hetero |m

ca- G enelghFyPaRS ot Rt (o slBe fit Sty of the

dneermbn{m‘rom?lgw df eempsursl of ¢drailf Q1I0)ﬂ$ Uh@ct@d fblttfbn?pounds

? nslﬂ?ltxl_%?ié? 8 f%cr?&é a(%%gen >‘&lso) Q@@?R)ﬁi{f?ﬁh%%r? methyl or

S Bt bl S AT s

su itu . al o ri 0 0 o

P hally S B ey Do o el st R0 iret o tharpueiconsisting

f af dlorotoy dmm@mml tﬂiuo%afth%lll R* 63¢ RBapecdaehlimddpenasralylglectd from
opt i ona itu one o 72 8

Fivbasi et Shloke, HoetBin LEESe o Rnfooy Sl de £ RPoR]. R R

Wedrl%iggendaﬁam‘e@aaahk:ybgero‘ t he group of corrpounds of

f or mul a

t farth ab b

conpodfd OtgF ?%B?\ﬁﬁﬁ”?(ﬁthﬁ m‘(’}%n \lf/?i'e'raécsF Suﬂ‘g %@r@maw of the
vhmformﬁln F?foﬁmﬂ %yf@rcﬁ r?engaphun'lds oﬁfdrtﬁqﬁm((}’l!)&@ dltréMe:xSto cdcf)mpo(ljmds
- : - iS rogen . an
AR Bk arhaapB At yoan I SRl Rl atodh: methyl or
fdtngy R is ChiQakyl; Rétsmhlenylmtlb\wﬂy sabgtitited bl vpe @ﬁﬁbm’éubstituents
bt ey 0o Eisne oG b AG I MHO T BngtR’ are
tdacla nfdﬁlpgllmllI:My @électedmuﬂlﬁtBirogianSEjor@fcm&%ﬁéﬂWIS n@fhoxy and

il a rec erej

ShroBabin g kS iR AR, Koo R RS e Rhch Budiaoen:
oplt [ oﬂa?h%ythsuéltﬁzmdlmbﬂk?bﬂﬂ)e ipEntioh akBEEfos UG ih WRNSSmmary of the

el ecte om the grou

S ol el e Raf B ik @hys SRk to omapppos

optarein alddn?l mbsﬁch uted d)(yg@rli]&’v W -OW)R(RYH R id elidgen, methyl or
rom t he

SRR sy bR B B rDan S spboRed buche i more
i smdetpjeerdle gelbgtes ébecthe grdupmmhklwag)gélnoroCbrr\IQ?Zériﬁythﬂuoromethyl ;R?
%\%ggr o%% eg(f gﬁ%%ﬁﬁégy %eflec?%cfwzgyeropm rﬂ%gr HiC blé’Ecl é‘beﬂ?@

coethoxynatel tiferemathif2ans REORTIRaRKY R?, RE2-RC] 2ad R&rerk eabhi
(;ug?rlo %xy or C3-C 2al koxyal kyl, each of which is

ally substituted by one or nore substituents
sel ectlednéthenerhibaiigewniug theoingdriivh rg sef folthlabovehan® Summary of

d- C.3al k
Q%r%;—:‘rgio% 9 8( &CETpXUHsdgﬂnguﬁg\%) l)s, gll{fﬁi‘é cbcor@ounds wherein
Gaindi yhark@akck ) eadyR' i9 aydrpheraodCACHIKYI; RS is sel@d‘lednjrbm the group
b tut o C 6t
IBh@E 4 Sl Gk P ol G Cidtoatieny
fQzePhedrgakyollygin C:-Cr ﬁytﬂedzlkygﬂ C4—%e)@raqulaﬂ@{l KG4HC 1 leatardoksydlyl or
Y, t_ e or nmore hal o )
3’50(5 esqgllbbﬁd;ﬁélié%hgf%lé éZa lédyép en@@ﬁ? ‘ag?aryl andng 812heteroarylalkyl,
each R?is optionally substituted by one or more substituents selected from the group
consisting of halo, oxo, thioxo, C4-Csalkyl, -OR", -C(O)OR"!, C,-Cgtrihaloalkyl,
cycloalkyl, heterocyclyl, aryl, heteroaryl and heteroarylcycloalkyl; R® is selected from
the group consisting of C3-Cyalkyl, C3-Cyzalkenyl, Cs-Cyzhydroxyalkyl, Cs-Cis,
hydroxyalkenyl, C3-Cqzalkoxy, Cs-Cyzalkoxyalkyl, Cs-Cyocycloalkyl,
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sel ected from hydrogen or Cr C6al kyl. Another set of

this subgroup of conpounds of formula (1I1) is
wdizoesgiedst o conpounds wherein R2 is C7-C | 2ar BCKAIS2004/024548

optionally substituted by one or nore substituents

sel ected fromthe group consisting of halo, cyano,

oxo, thioxo, CC 3alkyl, -ORl1l, -C(OR11l, -OC(OR 11,

Qgﬁggﬁoﬂﬂylalkﬁ(@lmm&}%w wem@etérocsdclﬁe@g-Cnaemmowylg|ky|
quhpﬁélaé&l 35@ C%gq)fqéhet%ﬂoa@zqﬂ&] ﬁﬂféa%le%n &qr’j‘é égfove R® groups are
; dn'ah nad patikiesayby erecdr ritird substitshépseieted frymdlé gopdonsisting
rom oge I
ah Gt Cﬁ%‘ff@@ﬁ@@ﬁ Kt boaRPR Shealbion, G Gauoy
Eélguﬁého @6 rgacdxy RNER1%, iGIOsPRH ({0 (R E) corcikyr, daterocyclyl,
roge
Pt erereR ey et R R Py TERbe ot Selected
hemgrybmgt@n AP, hﬂror@rrwpylg’&\emony)mmmtﬁumrbnfeﬁrymﬂ *aRP RI,R™, R?,
|
§a |9r ecrﬁeggﬁtﬁoggc%w%ré&@v@ edxfr gy%agén o %{aﬂkyl e, R%,
RV hyﬂ; ; RRR®, R° Cared Rﬂﬁrampgmt|h<yépeouemy/c§empte@mdnmvmgen &3
oS RTh Tt sERE e 80 R kG s R e PR rogp whit the
frédai&hﬂg REhR®r R7, &t R% R Rbra@dﬂghaﬂe eddd iratepeRierdy ecleatet from
rogen, 6 7 7a a 9
AN ool PR R, i i o P8, e
Ilaﬁaﬂﬁi fofrA aaSau@ﬁaneftmﬂge,bmle thmrdrﬂmimﬁgl RAERY, RT RH&®, R®, R, and
R Sitraet e SR tiee TRET BT Ry Bad Rt )
hrﬁiﬁ@éu&eﬂﬂy s&\éb’@dfd&ﬁﬂimg'é)\— Cy- Rlz,?lkw (Dy@gaﬂg/e raryhmeata}’dyl @nd each
t, opt | ona tuted b
é)"@?pf'i‘derﬁg S%@ tﬂééﬁ%fm R)bdﬁf’g%h Sg@%lﬁ |ut 3t edyby one
or nNDIGHE thiY @ﬁidpMﬂ%Bh&o@&is&ﬂ@dwfaf(M tlsabgrpopi pf compounds is
%?{gg@t(l%l? gcgg;:}ls Ililf&%?éd g‘ll (FRSCS ndgatalilﬂg U(%;ena?ﬁg%llgﬁ@l each
RPiomand s@ﬁltlﬁé@ b? and ohmdra)gmmuamd sRlaﬂ:teldsfrdnytlh&gg@wp consisting

th )
B8 nerEin Bhat Ko i crofily sebPu il ehe o pore
%mamnm@fselbtted I'rﬁmemé igaoup c@nasmofgtam.l @1@6trmekvpktxwram

0 SRS s Lo 50500 OB B bl o
g(ygdt{)qéggaﬁalkmrbw\;hawlkyet Eyl R2 is 2-phenylethyl or
Subst IATsR Hporhe ofinp & &R ol Bl (IR dprea to
gdﬂnﬁﬁﬁlﬁds Wh@mbrpm% i1, C&dgal@ylcoaptmnaﬂﬂ@ﬂﬁﬁtﬂ@d by opdenybre
a 3.
Bbstine beBHER Moty ng S bt Psa, § el FRRS iRy R i
apréntrdplibreiyeubstiyted bRénandridte substivaots seledtadideom trrgyroup

e

lindepgbinaeitlyydetetad frorh ydrogem &3 -@satiyid Cerblacycisfaliyh @ryl or aralkyl.

| nventAno‘?her sugs}oug i thallsbé)r\éSp opco%uﬁamo}/mﬁg ( f\/‘??s directed to
compounds wherein R? is aryl optionally substituted by one or more substituents
selected from the group consisting of halo, -OR"" or C;-Csalkyl; R® is phenyl optionally
substituted by one or more substituents selected from the group consisting of halo,
C,-Cqtrihaloalkyl and C;-Cgtrihaloalkoxy; and each R' is independently selected from

hydrogen, C,-Cealkyl, Cs-Cgeycloalkyl, aryl or aralkyl.
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I nvention, another group of conmpounds of fornula (111)
is directed to conmpounds wherein x and y are each 1; A

wo0myogsn; Wis -C(ONR 1)-; Rl is hydrogen, POEUISYI04/024548

or ethyl; R2 is cyclopropylethyl, cyclopropyl nethyl or
cycl opentylethyl; R3 is phenyl optionally substituted
by one or nore substituents selected fromthe group

cons iR sArhmlgercsfubgﬁqup bthicdroop ef @mkfddn'ué bmhamatéh%hs' difdéted to
a re, each.s ngepen tLy.sel ecte rom hydr ogen,
RS BB RS R Bt i e PR kG el YRR, oach
ﬁmﬂio%ly éaﬁlaﬂtuilaa,bylaﬁa,or rl?gxrea B&&titt@ﬂ}s s’ylr]&té@li?orﬂl‘trﬁ% &3GP consisting
r n &5 8N i ment. of t i.nvention as
YRS PO R R ARy Shtofaly s Rolibien B on: b eneee
subsiituerts sahh‘p’md richen 1 g;rimm’@dnais(ilhd o hleiIcS, Acﬁ@@sﬁmaﬁﬁu@par{?v
C nds erein x .y, are eac X i S oxygen;
YRR, S esen e Rfedisgaron fselsredsfora Wgpgenbr ok,
| Gs-Cycy@6alkWydryl RRIralkylphenyl optional ly substituted by
one or, nore substi.tuents selected fr the grou
consi P iaﬂa{%Sf e?"ﬁ%‘éi?‘&f‘p%fﬁ'ﬂ%w&er&wa atsﬁe?fglﬁ 8P8Y?e'f‘ﬁ'9‘$§”’m‘ary of the
?FmerBn,aHrﬁ)ltmgi‘odprtﬂﬁplmdeMS| of f@rﬁmga‘eﬁs ]Ejlrr@éfé@ tt%dgﬂlﬁﬁhnds
yor.0, chloro, net| t ho and trifluoronethyl ; ,
TR x B cid e ey o B bxioss i
hyxén?igmﬁondllly sapﬁttlhtﬁd bg whe di l‘i‘ieﬂif stﬁ{astimlbﬁtsis@}é;%fgdi fRMn Eh‘éhgroup
set _for ve in the Su r e enti on, anot her
33y TG ot S el ek BV bl iotlch,
cefgetEadfcsn gbxﬁrbgém genfo@n dwygaﬁ@tf@aeﬁbtﬁxyi‘éﬂdﬁrim{wh@ﬁ&hg}z%nd R,
i S - 4 - S rogen, nethyl or ethyl;
iR;8 33 p?enE/QI ﬁ%’dﬁ an iaargﬁﬁgﬂs}'d%%?q'onal |y substituted
by onén _anoﬂ’re:c’ aPFmtbmbhttafﬁ:ié i&vér&ilog%ts%_@} 1|fof apd e I:t]lgalr SMgzlary of the
nsi.sting..o uor.o, chl oro_an rifluoronethyl;
JPEBN. £ §”€58WbﬁpﬁéQB@H%}?{SR}?%@PE&\Q& AFefiechipcostRoNnds
fwheoeio x agtgly(me $aa% h}dcg g{iﬁsngmrygem ¢hdltiyl % éltﬁleRétsrbélﬁtyl; R®is
n : : a , .an a are eac
EgQBicTe sHfssiiel bu Aos of Rein o kU ERES FRpsRe ot e oroup
sehsistomgt df flaboy ehlgrotdr?j t?mmmFMhW Rt Bed Rg_}a%écﬂgmde@endently
r c oun 0 rmul a is directed to
e e BTEBU S WS B ot e o arasings and R,
IRy RIgRR, Bf, REF, RE6ahk R ar&Raétshyrbgst ed from the group
gg;zlr Z@?a‘%ﬂ%er%%%%%%%&%gﬂ @%?ﬁ#f%ptx labm%si_n%e Summary of
a3 ﬁ)]z@ratldnloagdeplydf l,coﬁﬁeﬁt&(?% ¢droalkia) is dirlecjed to con&pounds wherein
- a . 4 C3. oc ., -
SEEASLE ATy 1 S ENGRAEI 5381 A oS or oo
Rfiesaecied frbm the gro0p-cCARStirgast @arbakyk Y, CaalkényR2 i S
tA bst i+t ut ed by one or re suybstituents
OB BRI BLEL 4180 0P 2 T, U0 S
tQaJ}QamploélklyICSa-l(](gcblcloaI@llijﬁylll, Gﬁ(@ﬁkﬂl1|C)3-|Cl;2heterc|>cyclyl,
tA cyclo et.er ocyc L aryl .
oG AR SR e SRR st odrorg Ml ok ¢ s
foptienalih eulgptibded byosé st inag subsi@derd 2albkel frofBhEigroup consisting
SRh&I6 W ano ko h JE 8V bR 26 [d)R?, -0c(0)R™, -c(0)OR™,
-C(O)N(R™),, -N(R"),, C4-Cstrihaloalkyl, cycloalkyl, heterocyclyl, aryl, heteroary! and
heteroarylcycloalkyl; R® is selected from the group consisting of C;4-Cy.alkyl,
C2-Czalkenyl, Co-Cqohydroxyalkyl, C,-Cyohydroxyalkenyl, C1-Cyzalkoxy,
C2-Cyzalkoxyalkyl, Cs-Cycycloalkyl, C,-Cycycloalkylalkyl, aryl, C7-Cyoaralkyl,
Cs-Cyzheterocyclyl, Cs-Cyzheterocyclylalkyl, Cy-Cyzheteroaryl and C3-Cizheteroarylalkyt;
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hydr oxyal kenyl, C3-G 2al koxy, C3-G 2al koxyal kyl,
C3- G i 2cycl oal kyl , &4-C  2cycl oal kyl al kyl, aryl,

wQ@zeBhaesal kyl , C3-C 2het erocycl yl, PCT/US2004/024548

C3- Cl2heterocycl yl al kyl, C Cl2heteroaryl and

C3-C-i 2het broaryl al kyl ; where each of the above R3

groups are optionally substituted by one or nore

S4dpILY & uptivrially slistituest by ome cbrheo@rsmbptltotentsl mactegi fofm e@roup

6al k 6tri hal oal k k
ﬁe&ﬁ% @éﬁ*%?\'t&? Mﬁfﬁiﬂ 1h§16 ﬁ‘yf ?3 a‘?%x%}/‘
om tﬂWoalkMyFﬂ,ZQ%Jkysﬁ(f@WQR‘z)z SOO)(@NRM@(@)OR” -S(0)N(R™),,

al k
SaT b IR BE e e oy R SRS e SR indspendenty
§eﬂé<§l§d femfHyarogay diuegs thickd, wosthyl, mbthoxy tnﬂmtdrydathyl cyano, mtro or

R A Rt B REE i b SRt e eRpe g rom
6@9&5? Q@LCfaikyt 634k Hnyarogaa or B6&,alRA; edRAR ' BSndeR@adently

%gqtgagﬁm&yd@genéhg ‘Pqe(%e %gcqtl sel ecfrf?g%lt(%ea?\@oerach R"%is
Réapshdaray §@gaé@ebmafyer@@nm<o:@6@luw whil e the

Cach PhitRHBAY SRS LN AV AD DR IB P! Efndtns is

Gpadikylo comipoangs wherdi RR6 &@:-RicychalkyRy L t@gaicloalkylalkyh each

O e ! B SR AL L0, PO B g

89!&’6!@”@1_ -caghnloamdgporie mJQéamloeemdﬁns phemy dptﬁgpathy gubstituted

ggglpg ﬁéh‘os%: %FR{?lSG‘eﬁ%d ﬁ'ﬁt ér&gﬁs gcl?nesgs goﬂi cyano dutro

Cg&bxm -CBikyn deuRmitentikyl, Gebetuhaldarkoxy‘rﬂwﬁléalbygaﬂfooyl <1>I(R12)2

f Qfs

B, -SIobRh S SRR, bt BoblRebinthary

B@Ieb@d%rm@%gdtrpt@l]-{%%lkgfC@e@&lﬁa&wl agl trydrakWyand embiR' is
sSupsti tute

Shcperanty sERFEHOR ot Gl SoRiL O

3al ky|Sp@l€:|flaéWboleﬁ%nt@fnlhEEQdeeQidSbmmi droupsy belbgrougseahdmsets of

gg%gé@%(?gs {Illé, (H @?@7)6%%! (?{% ag 9 c{&vﬁ?@gﬁ :g]%re% t4Re Examples set

E@robeibal oal koxy and each Rl11 is independently

l ected f
Zreyleccwe ong rﬁ%@w X1 ﬁ &%@F%aggfﬁek#veptlﬁar (ﬁr)ég eg%\&grhs the
W@&Rg@if gf@é{iﬁdnaof (d:s\:l)askesmddlf\tedttrycttearoyj{ﬁqé\ﬂmdglrase (SCD),
@ﬁ@e‘a?'gy Eﬂ%ﬁé*%%@ﬂpgefgéw o it d LB RlbiRe Y
Qﬁﬁdﬁdié?r oNipi® olism éaaléspecva[ya dis€3s leldted R3:Iévaited plasma lipid
TREDY e SRk AR BB B frome ap o ey
flﬂnﬂmst@gng éﬁbﬁgchab @gidutyi’lt ofema:bn@c@netoi‘ tHeah‘(ﬁaﬂtlklmxy and
eac IS I ndepen
C2 T eSS BRREE Rl i) LB LA A8 ey S
Shdgowpeurels df fesingartiop. bf ormompmmmsn’rotheﬂovermb@ relatey td &
Sqﬁ)Bgfotsﬁ gP tggm(ég}s Ogé‘rﬂﬁo%‘g [l i nltlgn g bhé}ﬁﬁbgqulai )yacceptable

& b |tue S selecte
tdaemgra@um aoasioshi afigctife thahajulatOriglyceridedevelu ik iypat dpg@ases
Ial?edE tgycjysl%a éen?la %lnld)élsorders of lipid metabolism, when administered to an
animal, preferably a mammal, most preferably a human patient. Inan embodiment of
such composition, the patient has an elevated lipid level, such as elevated triglycerides

or cholesterol, before administration of said compound of the invention and the
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substituted by one or nore substituents selected from
the group consisting of halo, G -C6trihal oal kyl and

wanastoidial oal koxy; and each R11 is i ndependenPCy/US2004/024548

sel ected from hydrogen, C C6al kyl, C3-Cé6cycl oal kyl

aryl or aral kyl. Anot her subgroup of this group of
conpounds of fornmula (IV) is directed to conpounds

ehapeint éd2hé mvértioniis grlskit in ak3nfolidhaftictivey &l rsiiliceddaid lipid level.
C3-C 2al koxyal kyl , each optionally substituted by one
ilityane Testis] oftte Cohspsehdscdfeite fnvemionhe gr oup

consisting of halo, -OR11 or -C(OOR 11; R3 is phenyl

opt i oimak lpyesenbiaveritioh eclatey t@n@nmunﬁer }ﬂ'lambséutibalemhq)osmons and

TR S8 RDS T e RER B R iRt ocferuiath Rt preatment

bandleppredertidnyof ls!cslee@éslededlat@mbly)sﬁihfaDQ{,&-lGoA@esﬁﬁmdzéey(ISCD) especially
- C6 r r ar

0 S (R0, e e BieSuite o AySeia ang disgugers of ipia

Stﬂwtmlf f iymloénd é}g)ebiawagﬁiseme éﬁlutié@&f elgwanemplame d]pip@emds ezpec:lally

or mu recte 0 ounas er n n
Shrolcbditidt disede, dettlés Sbeshy: BelReTeRr Ol e o
aemiesientg toR3pdtienppheryd obgidhareatrhent snlsfetiivet amdoury obaeSCD-

r.e subst.i nts selected fromthe group
MQFQW r?ﬁp@f"aliyl 'UW&@“Q CaI%GB{'O and trifluoronethyl; R4
and Rin gsreeralaihb prexdapiancteaionl pyosddses inethotifomrdayidg Ggﬁﬂent for, or

I
tl;sdrdeg efilipid mewmnstmrwlmrbmdlprdm\telsnm drhenimaly espeiciailly asiuman
l.
Bl AR b Rt s R e aBtartaet i R P goVAed plasma
GpidTever) sespbeinlbi lavels aigdellythalggomlpréfter?ﬂgcggﬁé sla&lhhpld is a fatty
t : i.s pentyl : i s phen
A R S e AR A R
sholesibedl sfublmas ivheregriuphaesisiosievelg aod elbvated or HDbicholesterol
nd, trifl nmet h are each

d
ERscre e diRbh B oY SR apd oot Ring e sei B SRS Sohditon or
ﬂ‘isbhsn(&; amrBCDnddiated dlsedia’feyd»r coadldoﬂ&prﬁﬁﬁamg B@mnﬂ&enngﬂ& an

Bk s 25 gmowd], BTy WAL S ERebl RS icaly sffestive

St of sodontgoaind Y thetinemfio@oga phiarneice oiirapoamiptssitioh comprising a
f or nu |sd|rctedtoco ounds ergin x .an

PR S0lA% B S0 e pERIRPUI IS Reelfvigd sto,
byejeraglgmuman@@’al kyl; R2 is selected fromthe group

chngl gwygncq% ??thzeéjgb tlgﬂyn&cgdgl(a Zfiq(%f%ﬁﬁly la)lblt the activity of
Gﬂxﬁxahlaﬁ)@en@me@, eélmlcledjy(yaﬂnthCDfB Cl2cycl oaI kyI C4- G

e e

mnbﬁﬂriy] dtecaatizityydfaB &Y kan badbteRaines ueipy |th£nmslay described below in

t’?:'#?l%é'etég ‘i\ﬂer@étl& r‘g?e 1 %{Fpehﬁ V%HJ% tf"[ﬁel"ceorpr‘i ouﬁg% ﬁﬁée)e(ag?é rggg}ders

roup consi St al'0, cyano, 0x0
aat! kiiseasesOray be e@(ab))slﬁed]n mddﬁ(y@t@dlald ari@a0nosdls for

demonstrating the efficacy of compounds in treating obesity, diabetes or elevated

triglyceride or cholesterol levels or for improving glucose tolerance. Such models
include Zucker obese fa/fa rats (available from Harlan Sprague Dawley, Inc.
(Indianapolis, Indiana)), or the Zucker diabetic fatty rat (ZDF/GmiCrl-fa/fa) (available

from Charles River Laboratories (Montréal, Quebec)).
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-C(ONR 12)2, -N(R12)2 C Cotri hal oal kyl, cycl oal kyl
heterocyclyl, aryl, heteroaryl and

waebwrooesyl cycl oal kyl ; R3 is sel ected from t hePQTasp04/024548

consisting of & G 2al kyl, C2-Cl2al kenyl,

C2- C12hydroxyal kyl , C2-Cl2hydroxyal kenyl, Cr GCi

2al koxy, C2-Cl2al koxyal kyl, C3-C 2cycl oal kyl

CA- ClZB}ﬁ:damaidaylHabMyé Jnsm’ryinveﬁi‘r’or(éi@&mﬁblfoyé of delta-9 desaturases

Aheret 080l BEK ey et REARO PR PUBacH e cther brganisms

opd:lud]ngibll ;hosel bsmlah Utsedsésyamwsmﬂerﬁwrﬁcrsarb%é tegtie bt Soerrant
It?%tt?%agvom %\ igr ou POQW%@%( B@lg !;q?riﬁgg%?/b?/gg@ulation of

bieita#%di&satdmseybv@o@cﬁaﬂcﬁ\yﬁ)ysul fonyl, -N(R12)2, -OC(OR

- S(O 2).2, cl oal kyl etero C
L T e Rk N B BLBSI s o
ilindiedeo deirstelaye setagitied wWhidins hyd$ regted td, codicvaseMrisease,
nitro

"%%Eﬁ%ralas %B%E)“ fl I%E}gd q:%gorggayo?&@funhlﬁ&elﬁgg{rig}ygerides,
dra(plartmmmeerdeanVL@L,SIeﬂ)EdImd fégytﬁamﬁlékaﬂ@@ﬁorornd@( (e.g. the ratio of
TR R a2 o ERHEY o o ol sty R B, Solestero,
Chd@diay cotestdeyl] hymergHolesteralelik s, welind halBteRl didosders (lncludlng
RGP Sl el PG Pl HREFRTasR) ransp i Sl cgmbined
chyppld)pndelmla sodnagycredy meemnpmjemislevdw ﬂeﬁt Redse, C3- G

Kk ona
e R A A S R KO
tiremsignbiaghentio attadk (ngA)prehﬂheﬂal vas g dlé‘@s@afarh@/kchenﬁﬂ?iétmopathy.
Tha v Reli¥ e by kst srrppindRis infisR ot of e setients peygpse HOL

tihvelgamliyr deeresiss tighgerdie kakle andadecreasd LDL. ohyéH-BBY cholesterol
%v %al kyl, CrCetrihal oal kyl, Cr C6tri hal oal koxy,
al kyl sul fonyl, -N(R12)2, -OC(OR 11, -C(O) OR 11,

-S(0O M&KIZI)rﬂedaaiteld d;sebsmbd@dndltleaelﬁoﬁﬁdudes metabolic syndrome

A T T e R—

innidep tochamenhiy, hwle&mbee}niarmm hW@@gulabmtyQ@nGaM@/k diabetes,
ove descrl

- t
SR8 AR Al R SR SEp P nees
(nhdllityjs "I(ypé’)l cartebtesyAypeal @abhtsslcﬁ&t@d%gﬂgﬁmdatmms , bbey weight
odi nen
e G T TG R e
tanestxi@®n veight Joss, bmdyvumlsmﬁexca‘ndde;ﬁﬁasle&dl’m@aaé§dn B)preferred
| -CoA d CD
EHERE i SRS Bubalor wn 8885 B b ieblherpralius and
obdsitih. sorders of lipid netabolism and gslpem ally a
di I d eve
o i QBB ey 1% BB sl S8 Ruieth gocbizat slinigal torm
sped toodescebela k:bledlilorkc&)nmns&@momtﬁﬂapnmgf '_Elyr];)eﬂf (ﬁl@l@étéé{/ /@mpaired
d. t e presen , .

BTRARS 1ol P B isEinet ma il BBsi G RpReT bagipinal o,
(h(ymrérlgfucagdemla low HDL, hyperuricaemia, hypercoagulability and/or
microalbuminemia.

An SCD-mediated disease or condition also includes fatty liver, hepatic

steatosis, hepatitis, non-alcoholic hepatitis, non-alcoholic steatohepatitis (NASH),

alcoholic hepatitis, acute fatty liver, fatty liver of pregnancy, drug-induced hepatitis,
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t he conpounds of the invention. In one enbodi nent, the
invention relates to a conposition conprising

woanpounds of the invention in a pharmaceuti caPCT/US2004/024548
acceptable carrier and in an anmount effective to
nodul ate triglyceride |evel or to treat diseases
related to dyslipidem a and disorders of lipid

éﬁtm&ﬁdpaﬂﬂprdmﬂ’pk@dm :mrsdivrerleald tisomersahemrditary preatfochrabiajosis,

b|
B ikt BreatBnos iy st ferit Ry rBRIATR ket tere
el evapa®sdD- medlaltem/céi;eassm loraditic @mhelddes byfliy vetrlimites to a

hol est er.ol f d
Shedstcorcualios bR of iaeBLaRirEr fshafteieRmm e
Ry ERlycemienma smmdaryaﬁfaeoﬂhewe\smder etlissmssasuthlaspi d

e
ab@rpapmgam defdierey r(rm;suasu/xms:llladnaacmmmd@aﬁ dejsuengy)t aned the like,
conpounds an t i L]

6 BlrRab oty SHFROGHY b AR P IO e 4 bt e by

st ear oyl SCIpMAcdiesed disese c(rSﬁ‘ﬁI):troreslpemchby aldigoedter CD

fe abl. es rel at
bl el Plrgr G (e SBRt pEl fin Ko QUp AU e not
RS é&letif Gche, @é(ﬁmaiseuelplobm fbrrpamiom ov prayvention, diseases
especi al ly cardi ovaSﬁ di sease, diabetes ak%e5| ty,

Fleted &P PrOdYG B fECEHY F%“I"H@”S BeMRIRSS 3 hg to a
Pedro8Rdatiratdaeesly @éndﬁwah dstepgitamenibe Bke. ef f ect i ve anount

aener 40 SERa Rt eeR AR e OO P Bu kel Rt Snusits

s Eahh rkﬂarﬁréﬁtt@'@%tédﬂrthrm’s preairasidicgrtaripiat dyeic fibrosis, and
devel opi ng (%I sease related to dysiipidema and/or a

cﬂﬁrg‘é‘ﬂ%{ﬁt”@q SYRHPHEvet abol i sm wherein lipid levels in

an anlp(mécomé@bis}éa@ &wasaamb@ tarsl moﬂ!d@s ®ut Sindelimited to a
normal range, (i or mal

slisepse eacwdﬁ@ﬁdvn't?f‘dﬁoOf|'%(Pé?t§? to &I}SS “8?&"?3'? évg‘lgé‘a”"y'

hh&aBgEsdd) ﬁJ?ndUPé F?ialmganr@rﬁéﬁ@ﬁMty cﬂftﬁfogeﬁ@dlsd hlep@tbmasgnd the like.
fatty acid, suc

as. a free fatt
el of yPesetasoiaing disAer g caduitin apRd e AstondEbh ingee
WheESsinddeaf BObEmbes of lebl@mbéle&hﬁa%seé assiicadsuah as is desirable in
HDL- chol esterol | evel s are. reduc ,nati

eRaE porBREc B e s GhAPSGVYBRITEY g B Tob&ies

di g8 ag RainRind am@rym%dbﬁte%@ d&ﬁ&@ﬁéya(cxm I IGHT i \aawe also included
corrprl SI ng adm nj Sterin

S.gR peamanisyra AR PHERPS RS TheT B AsgaR gy for
Qef(fnﬁﬁlgiré‘tﬁ)n&mb@ﬂﬁe Qfor@n@@lfmmdbrﬂést‘bmmnmy endam;omtherrarmnal to

aLemceber 68 s Gnae o e EI a8 SRR Bl e
aéfnlrﬁlb'ty of tSCD pr(ejflerably hurmn SCDl The corrpounds

0 e inyventi t hi b o
act i viAy ShP heas aaseen oy seoBRR S s oaBgenditon
ThecHRNEF Blreld@b Y, rféﬁrdld'mcat drfempsyrfhlame disordats, onltipte

nodul at | ng eci al .
sclerosis, eyé dlseag s, and Ierune disorders.

An SCD-mediated disease or condition also includes a disease or condition

which is, or is related to, viral diseases or infections including but not limited to all
positive strand RNA viruses, coronaviruses, SARS virus, SARS-associated
coronavirus, Togaviruses, Picornaviruses, Coxsackievirus, Yellow Fever virus,
Flaviviridae, ALPHAVIRUS (TOGAVIRIDAE) including Rubella virus, Eastern equine
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inhibiting, the activity of SCD can be determ ned
usi ng the assay described bel ow i n Exanpl e 33.

wéhowsrnetssvel y, the general val ue of the conpoRQUAISRIV4/024548

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

elneyghiafitls ViFusgWWesedrh @6uifé eRbsHHRBLNiRL, Vawelisilan regﬁi% encephalitis
r ovi | ucgse tol erance. Such nodels inclu
z{fgﬁ é'n@ﬁ%gw §anélk' forest (Ims aFIkIGsINy? YiRNSHEY 1YRRY Syengyyirss, Ross
Dawﬁws mgaro(\ﬁrugil/aﬂmmhsés ASTRAVRIDAE Hiclddi®y AstediRls, Human
betlcf Yg{@%} DF/GmCrI {allad (avai rom
Aerase Saleiiup jpelading Nfsﬁwlé'aqman%%t?e@)sw%\@ws Norwalk
GAHI® aCHIdRired, Bdvmel daRdidRls, PRVILIVIRB, Rémtitid Bl BORORAVIRIDAE
delta-9 desat urases and are useful for treati ng

dnclading Corraviniss SARS s A viemrafRstiawrbrapehiis \G?U@aﬁP‘éJW%

| dedriadliriy) GaininetddesiR VAL FRIIE HRAGES sEtfbritisSAud esm¥Rh t&Bnavirus
%gﬁ e result of aberrant delta-9 desaturase
0

HRgD canpyiusyOPet3.Whirew herstitiseingperereing epigepyc diarrhea

rmdsll Rdrtif® heinagd@Utirtiflg @ﬂé@i%feﬂ%lnt‘% WRIP&RIne A Midsible
defined herein, an SCD nedi ated di sease or

@@ﬁw??ﬁtfemlsl\'ﬁeﬁ [ReiSommavirus, Abtkey cafopayirusoRabkit axsaravirgs, Berne

GADS Bre@a vind; Q*LAWVIRPDAE%CIILRJ"S} ﬁébeftﬂ% Cc\ih{ug'\@/\éﬁtsl@llé Wus, Yellow
but not |imted

sease, g i dem as_ (i ncl
eV Wisiss ﬁioglgﬁn?ﬁnhé{ﬂa \drugy D%wt@ (rodp; figpatitis G virus, Japanese B
npesHalitiQUiMee MuﬂﬁMlleWér@eﬁhé‘lﬁb virbDlcentrat EMoé@érﬂtnck-bo;ne

Desat ur.ation Lndex e ratio of 18:

SOPERNAIEST Vig{ShEpr E%ﬁt%ry tBfebamie encortiiinuiseKyaaner brest virus

heuging)ii vitBoP&siREANirud WhéiohdthortRl i@ itls, Kumilinge virus,
I}%iperchol esterolem a, as we|l as chol esterol disorders
(

elarr rﬁbza[ﬂvg VRS ciheus ¥irgs iRostp Pipepglifie viryge Langat virus,
fF@éwlﬁJ% cBoligstird BlarrheaN3RPEHera ﬁ/iﬂurﬁ |R'|@|3ré§/@@bﬁ§ dryuleniy Group,

rlipidema, coronary artery dis
R R P § RS oL, R3S Sy inluding
dIcS(QQ(ﬂ@k Aivirgd, lM'hr"ilﬂnr?é)tHéiﬁbtlé Aﬁﬂrl?fqiintc@pﬁiild rditkCie 1 C
roean rans ent ischemc attac
éé‘?’]gﬁﬁ'é‘fsa sy 'al’ﬂ“aalpglé%’é’é“aﬁﬂxﬁ%@ﬁgn'?ﬁ) BY RBpENHuding
|Pbty’:lnrp§ G?ﬁﬁd\mtds BEslirg®. nhddlﬁ@rfﬂggitlf&@ﬁ befa dlih%sb'b‘{ @& dtiBA caused
at n evel s and/ or

gg@r Mgeéi tP.*f@@PV&WUa'%S CFL%P@ fitls B My Hegattisda ¥igus, pumgp

mamuhBlefickobe siney @llV) #xehs llke’\nTrSQleéﬁigbﬂlh%@tl&ﬁsslﬁéﬁ@e fHose
s %e°w?rp%#§§@y?%%3§$§n%”$%%%%§ SBATLOA DO FenioT e PR hepatiis

roemmx addiondly peah B8 S disbas8iot rbsdtibh Efblﬁkfé@ﬂ ,or lmked to RNA
ma, an r coagul abi | n r ome

aPREbEeeAf Tedies ira gt Bl araie@r@'aé\i%wza V5o
t ol er ameeompoundsigahtifid demensidait sﬁbdﬁkﬁh@ﬁ lrﬂ“ﬁﬂlt' thé d8saturation of
S8fiSia e S B g e b OAeSBHEPS of PGP AY) wiieh s
raotorhpwshé@ gy telta-9 hesammse@\sabw\@s s#é_ta;oycash @élsa’tu@@ﬁ 1(SCD1). As
%%ﬁfé'ag )(d‘?nélgglérgg lnq W? %96? %IPP ggvanous ?a)ity acnds and (Jownstream
metabohtes thereof. This may lead to an accumulation of stearoyl-CoA or palmitoyl-
CoA and other upstream precursors of various fatty acids; which may possibly resuit in
a negative feedback loop causing an overall change in fatty acid metabolism. Any of
these consequences may ultimately be responsible for the overall therapeutic benefit
provided by these compounds.
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enbodi nent, conpounds of the invention will be used to

treat diabetes nellitus and obesity. As used herein,
woOheostoerass " met abol i ¢ syndrone” is a recogni zedPcriuszmal24548

termused to describe a condition conprising

conbi nations of Type Il diabetes, inpaired glucose

tol erance, insulin resistance, hypertension, obesity,

i ncr ehpilg Edautcesdful GD hnhlbitymyeh@rab@ll"ith@iﬁnaeet some or all of

T L R
efficmyigiebsithes abattt 3 migikge 1, mgiEpacr &5 st98a ard the target human dose
OS8R L SPSBRHu0oh B9 gy bo
daeptablei(ireg/Kof mietys tmiligrame fof perepmundaer kitrgugmioh m@emass of the
%_I%Eecﬁ g)t \{th‘On? eér g%ﬂ? SH;% s%r@ﬁﬂ'@%a%g%&ﬁqhm&ef@r Pé{%rdf ?c%jc dose

e AoC
tbitherapéutic dmep)aahoulddw greetsr manm@ﬁathmommdy Caehipréssag by 1Cso

bl 80y SRRl S PGPt s

mn dhéiloy (\anmry Sonsntration € 6a%Lds eonqmsurmmythe amount of

o rsa B3 n 6o arbamiBiortr ot BELA0 Tsfp speoinc tme

bl in: BT hdlargddl astivith assdy. alnyhirstdse dyrtrneasuring the activity of
i cul osi s, rotein.lipas eficienc
S6biumeo e BBl av R A EMAIE, M Wiy assey
e aem@ oledd &Urﬁﬁﬁlmd yis uaestd! ih e inetheds of the invention in inhibiting said
ceri of. unknown or spegl fied .

SPGB ahi gL S R R e [ iy
Initedofes adsali F PFalemabRileqaathining aM/ feak éithrf @hl&/lylees itehn 2.5 p_M less
ﬁUFA di sorder, or a skin disorder, incl n uﬁ no

Rittidd lessothae Z80aM, lesa dhanfigMdpss thﬁer265 N%%é? an 100 M,
feQ8 IR S hMT arR RS rb?éf@r%blydés%etﬂ&‘?ﬁo Al aﬂ%dcdtﬁbound of the invention
production or secretions from nucous nenbranes,

BaY §HP IeMestiRle ahibitianyd-ey campeidive rhibiden) apd Pr%{ﬁ@btyﬁjé’es not
‘nhlbﬁ otH? lé%ﬂaﬁ@' sbRhsITRERRBIrd d6@ishbQB préfébly be no more

I ncl udes inflamyation, sinusitis, asthma,
{han@beul aneP £r tse aday onet meal tiMaseunat oi d arthritis,

cysti ¢nd idehfilafion BNSbrRME® BSthE WilenfoEH SCP.inMbitors was readily
SCD- nedi at ed di sease or condition al so i ncludes but

AeROMAlihacbesingthg S4rld BRREGANTBISRIONh a5iAY FhoFegure eﬁclgbed n

BEvAie @t hO sGFAC Whenﬁ@ﬁ@!i #thi, asBY, cBRPBGNds cﬁfﬂh@ﬁ‘ﬁléﬁm had less
tunours (benign or nmalignant), carcinog

R0 EnaiNeS S0 90K A IitepnesMiTal LIS bk orgpound,

Fﬁé?éibbly RyshHP109% Gémglﬂmgasm Betivity D1 @\'t]ﬂr@)nbé}ﬁfa‘haﬁ loﬂme test
ean mass or | ean

pema@m KSrepreerably %é.t*ﬂ@ Mrw%%wbém ?E?D/&}ﬁ ahi‘iﬁ‘p

B&HdeHirBtbn M@@etsm@ﬁp@ma émcpé@nrm@eqiréfeeemegdwmaa 20%
carnitine amtoltransferase de mencxg
goTaining acfividyyat vl gepcentration o the test eom ound, hereby

demonstrating that the compounds of the invention are potent inhibitors of SCD
activity.

These results provide the basis for analysis of the structure-activity relationship
(SAR) between test compounds and SCD. Certain R groups tend to provide more
potent inhibitory compounds. SAR analysis is one of the tools those skilled in the art
may now employ to identify preferred embodiments of the compounds of the invention
for use as therapeutic agents.
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herein. Such treatnents are useful in humans and in
ani mal husbandry, including for admnistration to

woauisra16spor ci ne or avi an donestic ani nmal s or BAY/USRI@024548

animal to reduce triglyceride production and/or

provi de | eaner meat products and/or heal thier animals.
An SCD- nedi at ed di sease or condition also includes a

di sealtheometmddiof festingithiecionipounds disgogeas hereid arealso readily

@}‘f%b% 9oqfh8§é slgflegﬁﬁ‘ctﬁec‘ art. pﬂ{&éq lr?écfdltﬁ) éac‘iQ rcgﬁt'ééﬁng'méytl bel e

M&Hpbﬁledt/ewvm lsems@uoin embndﬁmelnb ﬁadl covtacting indiep &) is
SSEBEAT4A ly lShobo Sigh b AL Bp A

ses S I NC
m’glycqirmm (trG\)eorSAenalnw @Ns‘twhnouecé@n (idplorralated disgy dersEs

bésﬁ%enﬁiﬁgae%ﬁr‘?‘é)%oﬁésr%%kﬁg a%ﬂ%vthﬁl%ng‘?@%ylnrééﬁ?émmal thereby

ruses ever viru
iHeniifying BitiderepeuticRigen wRieBi (MG@tvy Rl thaReridedT Gt angery low density

Rubel.!. VI S [
OB YRR SH 0B DDA U Sy o arumen
muhasfaaihurhampahantxafflnc&dmﬁlm SJomardqurd@eaﬂd iRinegd Dfe’%@atment of said
%S ré?r‘ Chi kungunya virus, O nyong' nyong virus, RoOSs

¢ virus, Myaro virus, Al phaviruses; ASTROVI Rl DAE
i ncl ulh spgcmsem\mdlmmis olsweln inAgva pecessesssaid change in SCD1

%At‘{rvhg sl vval I\Q/ %L%%P%Yfé&tﬁlw gngefgé%y WESBinhiS¥EH S

ne cal1civirus,
Riodulatrigcagent degs g sabstantalizjnhEdrapiglogRiaDAEtivVity of @deliﬁ;ﬁ

50 §a%§g¥(18r ddita- G%Rau}{e{se%%at@\@éa s ntsdd Ous bronchitis

OVI ne COf onavi r us ni’ne cor onavirus, Feline
i nf ecThomedpleyisteors useful trcampotidrayeligasioo maay m@jgd@g)ggare not

En{treacr \‘ﬁc{ﬁre%% \6'f vt n%g%mg@rswﬁ gl ﬁgﬁtmfcb?ﬁhéﬂh%f@ been maintained

e epirdemc diarr
hleamggi eerborgtiiatg dieh o froal lomyar darioss, inalusing peIs@isrrsiffering from

?Sk n}nﬁérpalhgecgﬁltl{nggar%%ﬁ'ag' YE'Zr aé\q @n@i\‘jFr#ﬁrom

y coronavil rus t co ona |rus VI rus
Bureda brdiasusanchi) AVt BTRILDAEoinmobusdi asipdayiea) el ¢l beiusad, Primary

|
g%@ enloer's:I :%U%PI SrrchflJrsS;B? n&%ﬁ%@a‘f%ﬁé’s‘ G l%‘g%'seféﬂ%& tin the
dtaxpamlmsie oBtheripegritiah |thre\whqsammi9ra19 uved.reige used as & source of
gnce pa{czczt Vdeﬁéj%'ay i tdé%se’él\'/vl‘%ﬁ) e{)ﬂnﬁ:lé "HA9& BEen maintained on

I rus, stern tick orne
erhwpctmbofwdet@ dlet.lto ingtpaseafiGP dcivitydn miloctpsomes @piirgta glevate

\éfagéﬁ? tnggc\,@\ﬁé Hleld ( @S heq]ésh1 88 J)hé’i}%rﬁ:atfv@l Phicd bﬁ ':al%ormal diet

Sé arov anzal ova rus,
oF Mice, wumomrmabingbfpwaia leveds wiay e usaéri\gj@lﬂse\m@@pals employmg

Elgrcrédg\lﬂcrr}‘fi%&’degg?{éd?_l%r gﬁé?'{ruggcéﬁdéﬁﬁa ’aré)zggo SR8 letnsvik 'EHéSmouse

up, Uganda
ehengme tasdbaseCRabibits moUmWISFar@AEowﬁ@ﬂUU@ﬁ aymebRedeifi e

Eﬁ%éed’ %Izl’thdg@&g?’ég:éﬂg géﬁﬁhb@ﬁ% Hﬁeé’ﬂef t&nsfer protein).

onmyoc ovi r Vi rus,
Hunan Apolhebsiitabls rmeth@dﬁzra!@mr@mﬁg vh@wwmlefmgcy vidhe BprABOUNds

BRI \hehfon RATHHIEES, mEYARY 'trfe‘i’rsimp%{@ntlhi‘ﬂﬁnﬁbﬁ ¥f §EDEAByme by

Be & disease or i nfection caused
measuring a subject’s Desaturation Index after administration of the compound.

“Desaturation Index” as employed in this specification means the ratio of the product

over the substrate for the SCD enzyme as measured from a given tissue sample. This
may be calculated using three different equations 18:1n-9/18:0 (oleic acid over stearic
acid); 16:1n-7/16:0 (palmitoleic acid over palmitic acid); and/or 16:1n-7 + 18:1n-7/16:0
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by or linked to Hepatitis viruses, Hepatitis B virus,
Hepatitis C virus, human i mmunodeficiency virus (HV)

wanaadsihessi ke. Treatable viral infections incl ede/ushumg®24548

where the virus enploys an RNA internedi ate as part of
the replicative cycle (hepatitis or HYV); additionally
it can be a disease or infection caused by or |inked
t(meléklkmgeajlabamt@nstmm ofi 1eus dssatwratiorasver nBiambzﬁatan d

SRR EEP TR S Tbbk oy aio
vlmnneasuréchhtqthercse@te(dsllpuﬁrmlonmﬁorﬁ% Valitydsftiss usatDesaturation

degh GPhQAy TRakint e SDob o DRI RN ace 1°Scon).

As sudhntihbsmeof homaoulistasenanddisordbes 4ro timaitdsol obdberrant SCD1

;’tﬁ@?@é@ .afc%{yganﬁg@%fs%ea%r%F@oré\{%g ;)r St lﬁ)ﬁg)g lSg#)qsblcloglcal activity

sis@ay tby theCapeutic apahtsiof thelinrvebtidn.and ot her upstream

f f
e S e 4B DSBS o
chembené phbsiolipids,i ad vt b ésation Anwveté of trigeerides and

gc\%n fég%?&?aﬁges%pﬁ%tfgty %cﬁtg(?rlp beo&rﬁ (ﬁ) %VP[)IE% g&lmatteqy determines
aoerpbrand Sluiditpiveralk|tye eﬁe@&omﬁ&&fouiposﬂ& ohiriglyicéridas and cholesterol

t her ent et so or .all of the
fetogl‘la r%\%?# 'lfecll?‘? pigin 'Eftége'm'f‘“ge‘i"i’?ﬁ'v shoul d be at or
above Iﬁ@%rylﬁgl butethe pombetiures fof trﬂq:ye$eht irestidriaig oftbourte B be

BB Bt sl S g 0ouE rudretite deTo quliae

m‘onulhoms arahthe like greoeot drtegadab lbe ligiitingy, th arg®@bs read so as to

Ki f. b f
TSR] R RSN Bl e o
tHedTgaqfdnteiest omadue |0ﬁhie p?ldgmmonte?(xinwrdasmat discussion is presented.
ul e greate

dor sRagbe. LR boluRty) TRBiE BhEbyRIRSeR treiegnedium for
temathet Bnarivill amhm‘versabllay, ibedtddenticaiMeanits. Mistsef kil mathé wart will

358 vuiteAMnol ol S Buch MK B HelRAREHER 35 280 be ate

tvothaohirelue expétimertatiort, tomaké sﬁﬁ}mnmtlmrtsyas il eptirgally serve their

B T Bt LRy VRSB of sto

enzymnes, preferably nouse or human SCD enzynes, may be
utilized to assay the activity of the conpounds usef ul
iFharmacawicd detsnmfsitiohe of ihedmicnbon and Adimidistatiog sai d SCD
activity. Conpounds of the invention denonstrate an

| C50 iTheagpragentinvantonmisy eidesio Pesagcaticad cefmpositibry containing

15550k e o 24 P 1180 BBy eon
lievestiomeatates ® atompesitiont doanprisiog chpoumOﬂth@hnvsmiqu? a

0 . .
?)ﬁgrrﬁ%&%‘gﬂ%llg %%%%M% cSitier H{@iﬂ %1 aeH?(lg\ﬂnq% ;E:&gﬁgg@&%ﬁglafé triglyceride

Oow rever si
devneper mttteaédlsme@welratﬂd)to ayslippiesfie rad digodieesofiiptd metabolism,

R LERG Rl (/n%geégmggwﬁmaﬁ dst kil a human

shou prefera
pa’uent Inan embodlment of such composition, the patient has an elevated lipid level,

such as elevated triglycerides or cholesterol, before administration of said compound
of the invention and the compound of the invention is present in an amount effective to
reduce said lipid level.
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t han about once or twice a day or at neal tines. The
identification of conpounds of the invention as SCD

wonbiswiicass was readily acconplished using t hep8ODS2004/024548

enzyme and m crosonal assay procedure described in

Brownlie et al, supra. When tested in this assay,

conpounds of the invention had | ess than 50% r emai ni ng

SCD adhe phaynaeutcal ndvhpasitioes tuseful bereinf alddheorttais ta pharmaceutically

3#{@0&1@&?%%% aA es%l al&l?%@ue g% r)ECéD ?ri} Wﬁuggwg{?ﬁa any
nbarmapeehiaai adent thaéslees htatrltselt)ﬂ?tduw‘duemm@cﬁﬁiﬁ)oamtlbmdlby harmful to
e lé&\étrﬁ%lgrggbgﬁﬂé h%éds? 0%&[0[5,%0(] r\AZrH%r? ﬁ\%ﬁ %ig@??@?%&%ut undue
mxncjm Rivamovesticalip bceaptaife cdfreergemludm r;rbpt)aamd]ot ?rlhmscehthuids

S e, laven
CETRRLAR) i Bk G TRRADR, L g5 BYETH Bolen o

ph@mad:eulidaéy basiptableocarderal dilkestspénd biber excipients is presented in

ggrrrl\}go%n S and Wc%glr@al n g%\&:oéi’@“ &%’ng\wlc&gent

gditien)pot ent i nhi bitory conpounds. SAR analysis is one

f th
Co | aanefrsrshily 3 Atk RudetEmBe BRI TRsE FRR
torepoundsrion (e if treamm;ethashsehmsammmémdagenhmn@ldt_ed herein.
TFABReb €311 APt TR R BB s
baseg), ori mrehrdnhlaty @ndensaiddrivaiftas ahintl stdidse Duses muist isshadficient
gk B B AR RS Vi S SAYAEED 28 ot or e
paigmt.c ihe paptarted dosage eanigedidr af drimatisd. Gﬂ1trhg/e(g to 10,000 mg/Kg,

ri | o QpLotejn
oL S M, 'R o Lo R 3R o R BEEREG rapoe may
bé anwtatrhe pTiaes desig $cgljie;mlerrmaidod encel oritwics pied day iaithdugh more
¥ sj.gf?e{?‘trhg bgg iR apeut| c agent useful in
%r ea ¢ ’?l 7 oé

ing a ceri - or very low density
| i popiboss skllKeVUJDth)e-adearatam fdmﬂlar dith defermiminghadministration

el ' h h
MRS e Bad oD O <SP ot Sh 0% B S teote
phayataceuticabéxcipsérds dnd othdemattens reipeantfio theeddlioety wétitessoafpounds
%Jggugj%ty,{ P{ge%gl%%fsses said change in SCDL activity

sal I's a decrease in activity, preferably
wher elnmersaliaingigduseotliiteanientiora diestordpamdaof the invention can be

SRR DLt S ALK B KA bt
sipat cerpamds Tise usetikin tathentof us efefbctfonrfrang e varibus diseases

gvab IJ]qummay i nclude, but are not limted to, the
use of li1ver mcrosones, such as fromm ce that have

E%r‘é@h%me@&lﬂ%g{@sl&g‘% IS hghydrate diet, orfrom
, sufferlngfrom

It is understood that in the following description, combinations of substituents
and/or variables of the depicted formulae are permissible only if such contributions
result in stable compounds.

It will also be appreciated by those skilled in the art that in the process
described below the functional groups of intermediate compounds may need to be
protected by suitable protecting groups. Such functional groups include hydroxy,

amino, mercapto and carboxylic acid. Suitable protecting groups for hydroxy include
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obesity. Immortalized cell lines, such as Hep& (from
human liver), MCF-7 (from human breast cancer) and

W@ DE0s011656 r om nouse adi pocytes) nay al so be usedT/US2004/024548
Primary cell |ines, such as nouse prinary hepatocytes,
are also useful in testing the conmpounds of the
i nvention. Where whole animals are used, mce used as

RiakQIsiyg er oianylkyiaily) el patunddimethytsilyls-paiyldigheryldigl ised

DI eyl . REF L SRULBEAE (5 RpG fb@eing aroups for
ginfnd¢ aRRIEsn dnehiind incletieiattexysassmgl, benzyloxyearberyl, and the

. j.e., the 18: 18: t : yal | | -mi
e couiigblesarotapd et B R bl R b ¢ 16LRA. anv
bearglatkyl By methoxgisshzy Mg a_nmumhel lile. @qﬂpblyinr@ectrr@mgmi for
| t ridenmia are al so

T EPIAE RO 1E e Hl A e 85t abase. Rabbi t s
and hergéeing gasusahaobaisdfad orasmavadinlacowrdanas, with standard

cially.th ' TR (. .
FERRGHE L08R sl 6L ERGRE s 82 v
det er mhaiusg of pretactiny groapeisfdeseariyeddh detad it Gresouh d¥. ayid P.G.M.

he invention is to.indir [\ re theivd { ;
Vet SR e R 0 iRsadi ARty B b PR prBteating
gastrhgpalebe bipdgmeatésn sahnasa Yiangtresin ooé 2tdidorotrityl-chloride
conpound. "Desaturation |Index" as enployed in this
§ﬁggification nmeans the ratio of the product over the

subst natig ako betdppreSEREnzihnee sislievdndhe ad dthoughasughwpeeiected

t] [ | e. Thi be.. I [ . .
devalian ol amaeong’ TR g5 sy Pl Fdketst BBl 8Baical actiy
Sk @@k, h@yCindy be 28mihistaied 6o B n{zparhai arol théreatie retgbelized in the

almtic acid);: andlor. 16:.1n-7. . .
Pea I fofm @9@%@&?&9 iﬂheg'”&?rl*mwza“é%ﬂ 3¢ pharmacologically gelivg. Such
desddtveaiagnhaere A6 dEscsibibs bis &tredrugfe st proditugs af ¢anakounds of

i.s pri ly. in L |

e oo arb o iy e sUBLofha BYBER: o o1 ner |
sel ectw@ fbliopiity Reaatibh Goberhesiliustratametiadsdp maks saepounds of this
Desat. L I | i ' t

Srehian i s PRagrPigp i GPE R tose SRRE e alt ScBid A & make
dhesr cherppuadeby Smileesathbde br apeetrads kSO ihorst Hdieddn the art. In

tivit d b | i t] fo .

A S PP R Bea B 4 R S,
ti@chdigedyntassis, InthiNabridge, MatSCBeienifice 3 €1, and frlpreghem USA, etc.

ff the fatt i d i1
hotiete a€odnd Gt BTRIBA oS, SRR ar oo o
tAdvahyeeOrgier: Giranisto Restirs| Meshanisms, Find Stactye, & edition

e

conposition of triglycerides and chol esterol esters

can affect |ipo ej ' adi [ ;

carr yi'ngende: TREC A EBL R BT ToP Bt Arteabtre s

i N(RYC(D)- canibs syntbesizedUntitervisgy tedangeal Praspvieraseleseribed in
rt%culaéebgffers, nmedi a, reagents, cells, culture

c ﬁ%ﬁ??gﬁ na'the li ke are not intended to be

limting, but are to be read so as to
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include all related materials that one of ordinary

skill in the art would recogni ze as being of interest
wonroos@iuwasi n the particul ar context in which tRaT/US2004/024548

di scussion is presented. For exanple, it is often

possi bl e to substitute one buffer systemor culture

medi um for another and still achieve simlar, if not

identical, results. ThoseREACTEIKON SCHEMEhe art will

have sufficient know edge of such systens and

met hodol ogites spsas to be able, w thoutpaundugs

experinmentation, to make such substitutigns as wl|l
optimally s€Tve their purgeges in using net hods
and pitaC res @Fs@l osed—hereir™ Rae [ o] (101)

Conposi ti ong-—ofythe Invention and Adm ni ion The
present inveqdgyon also relates to pharmaceutica
conposi tion containing the conpounds ofzthe igvention
di scl osed herein. In one enbodi ment, the\presgent
invention relates to a copgggition conpr]
conpounds of the i nvertion—it—apHRi© \tic Cl (102)
acceptabl e carrier and in an anmount effegjiye to

nodul ate tri gfREeride level or to treat diseases

rel at ed wé2 dysly piglem a and di sorders of lipid

nmet abol i sm adm ni stered to an aninalB preferably
a manmmal , st phﬁqu ly a h n pakd ent R°Rn an
embodi nent conposi ti on, p&fient "An

el evat ed b4 , such as efevaled tYigl ycerides

or chol ester bef ore &I N sai d Nebnpddedl
of the i I t he conpo t he\i,nvehtion is

present in an anmount effective edg &l roi d

| evel . The pharmaceutical conpositions useguks herein

al so contain a pharnaceutical ™ acceptable carrier,

i ncl udi ng any suitable diIuen&wor exG4 pi epbr7 Whi ch

i ncl udes a _Jugu ceutical agent t k&do s \not_-it sel f
i nduce the "production of anti bogh har %he

i ndi vi dual ré@gﬁving_thgwéo 0 apd whixh nayige
U

admi ni stered without unduB2toxNcity./ Phay nacelti cal”
acceptabl e carriers include, bun=me notLH-HKte ato,uom
liquids, such as water, saline, glyceRol" HAd etfanol

and the like. A thorough discussion of phB?H%ceuticalA
acceptable carriers, diluents, and other excipients is
presented in REM NGTON S PHARMACEUTI GAL SEFRNCES ( Mack
Pub. Co., N.J. current edition)\ Thgsgesk|llled gm the

art know h ﬁo,deternine suita
conpounds—ﬁgkﬁﬁge—hn tregp

ages any__ \,_ -3
di sorders cont enpl at ed her &1 n. peutyc dgses are
generally identified through a dﬁ%@drg i in
humans based on prelimnary evidence deri from (107

ani mal studi es. Doses nust be sufficient RoRTesult in
a desired therapeutic benefit w thout causing unwanted
side-effects for the patient. Hie prekerreabdbsage
range for an animal is 0.001 / t 6 0N0 /g,

g ngNH o Y/ xg R L]

X
(108) - / \ N N—V—R3
1— _
R'—N N=N oaf )y o
R? R9R8
Formula (1)
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including 0.5 ng/Kg, 1.0 ng/Kg and 2.0 ng/Kg, though
doses outside this range nay be acceptable. The dosing

wecehsdaiads may be once or twi ce per day, althouglTmsem4/024548

often or less often may be satisfactory. Those skilled
in the art are also famliar wth determ ning

adm ni stration nethods (oral, intravenous, inhalation,
sub- cuthensiatling meteria)s fodthteaeglpevé mfamﬁon schichddre commercially

i tt [,
PB4 L 18 O R BAAT Bk o
trRetheds dis¢ipseshhexbine imgerieva, htnsee:oofponrhﬂs ofiveeinbérstion dré Brepared in
qa&ae&v%dr%aeﬁdgnt&ﬁeﬂnava@%uo can be used in in vitro or

In vivo stu ry agents for con‘paratlve
pur pos@empounid Ag1. oAIwemoxxdanSOI'aiw@(1lme)ééaﬂ eddily be converted to

f
e e AR b OB R pkEed RSHR TR VR o one
|sfilediri br art i s under stood that bl n the Iol | owi ng

i N f Lt nts or |
desor  GhBlon 982 RSB LcoTHBILA 6P B0 0G0 Shpane e
@ndyhiosphniols @ynblpiidris icaresullydreated to mef&b(a@i B8 0enROTREFeaction
Irﬁlxt\Mc#s tﬁér’?@ocﬁe% g}ﬁioéx%gésa osgﬁgrgtggggy&h ri l?#gr%p{?&eéé h%hedresidue

process
ds theppoufedi nntpecrermaiueat Ehecprepipitatd ebnedrie edlebtédbﬁl filtration, washed

I
R A TR T T A —
d%%oxylic acid. Suitable prot ecgl ng groups for
I
(L% COarhBGIAPERA ARSI e RmdlhBidt BBIbRLAN cgpiverent
end i wnmunyllo)‘ formetar(ans')c(s enyivaleyl) in beolzytit susings Mre-
Id'inl§(9h anl gﬁllﬂ:le or%rcgtto l(ﬁ]ﬂ% B%ﬁéﬁv&gﬁjg} i %W xgg forelln}l HIOL?I’g The

I'NO 1 nC
l§@lr\12ryt| idiheoaeiovsd in vaoab. The résidues lsfawsblabdi i PsSveanslttdas

[c@%?&néat?é?gg{ &tg@ Bacl{)l;i%%t I"T?H&‘ataw%)?;%e(eﬁfylltmg §9Ip{lcgn is yaghed

Witk Watgre brirgy lan@lﬂea qmnedt'ém orggnigipbageswao coreantpansyl in acuo to
@ﬁb,@ th@%MH@urﬁj' 3?¥$rmu?er%|04 proar yl al kyl esters.

Protecting groups may added or renoved in
accor G@mpowid 1065 Tanadtirrdd selotion ofitbs compowrhi afermula (104) (1

%glkﬁll%@i%gﬁvéﬁ gﬁcilelhe?‘é(&ll:llllgr%{r{er}]zat&tégtco l{retﬁﬁ%é SB@_}é‘t pgt limited to is
gdded thpeglution dia dilbrideror@remside ondeuHar(dos) (gigek{blv%hta in the
BRLRGh U RE ok D PHINREEL, LRyl e, e
feé;yltlﬁg Mihreds shrrw;\atgamb}smtrhemperature for 6-18 hours and then quenched
#itfs Na®drofid &régmg Eh%e! id %va]sﬁéd Pith wﬁﬁeé %{Heacljlierod( %}eﬂ@ﬁn such

appr eci at ed
pereatrated "d@quoé@ pijerd thf prodnq;tmﬁ frasutaf (108)i \ehitmigdattiied purified by

BRYrRARgraS 3R S sRaLfgcol ogi cal activity

Compound 107. A solution of a compound of formula (106) obtained above is
dissolved in an adequate solvent and the ester is converted to a carboxylic acid under
a standard condition known to one skilled in the art to obtain the carboxylic acid of
formula (107).

Compound of formula (l). To a solution of a compound of formula (107) (1
equivalent) in a solvent such as dichloromethane, toluene or THF but not limited to is

added a base such as triethylamine or Hunigs base but not limited to (2.5 equivalent),
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as such, they may be adm nistered to a mammal and

thereafter netabolized in the body to form conpounds
wofhodsheidsavent i on whi ch are pharnacol ogi cal | y BCTiU$2004/024548

Such derivatives may therefore be described as

"prodrugs". Al prodrugs of conpounds of this

invention are included within the scope of the

i foll@red imnthe Hdditibo bf @ vourdinéregeitisabh & he@atimeihyasatinapiepyl)-N-

PR SRR SEEL e BSE Rl b Lt toan
beowslahe at amimkef foimada (108)rpoUpdsivdlynts israddad. Tret hixtse & stirred for

b hods, known tp gne ski|led in the art.. In

gée/ a g}?? gpurgstpgp Haﬁ@edg\gﬁb\gﬂ%ﬁtégleﬁgyd 68n%1itra{elqéla VWL{?nFurlflcatlon by
5 sanluroe shrematogeapHyiay keysllitatierhirorh arsuitable solSymttdffesdssthe compound

Ir}(%. u&/aé ridge, Matrix Scientific, TCl, and

SRS USA, etc. or synthesized according to

sour cealtekmatinglyt conbpoames skiokrheld ()) f thiveinedritiof Sere W/ ig ~,

RRAED P Buee RE o ngy T BtthnieCb00g5 Seherosd

pRegudioe Schamel@scri bed in this invention. In general,
t he conpounds of fornmnu f i.s_i.nventi on where W
10 s N(RL)C(O- can be E%ﬁ&hl@'ﬁ?e‘ﬁ%@??ow ng t he

general prbcedur®® as described in Reaction Sgdene RS
1. REACTI ON\SCH 1 R4 RS R4 RIOCH H®2C >=0 RIRC-\ /o
(101) - N NH (100) POd 3 R2GL )2
R6 RO.B R7 RHRENNH (103) R 6a
-N NH (104N RO RO RB RR5 R6 R7 X- V R3/R6a
(105) R12AN—N N V- R3 R1—N\

(109) (110)

ROR7

(112) - \ / N NH
- 1— —
R N\ N—N 9%a v Réa
R2 RY R8
(113)

R R®  ROR

o R6a R?a
X—V—R3 / \ X
(114) N N—V—R3
’ 1 p—

R N N==N R% y R8a

R2 R9 R8

Formula (1)

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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N=N R9a-rar R8a (106) RO R8 Hydrol ysis HR2C (107) R5 6
R7 R6 \ R7a RIR2NH (108) </ \) NN V- RB RI-N N=N\ R

WO 2905/01R5R ROR8 Fornul a (1) The starting materi BCS/US2004/024548

t he above reaction schene are commercially avail abl e

or can be prepared according to methods known to one
skilled in the art or by nmethods disclosed herein. In
Jepibeds diselpgedhnrpibu higenrsral the dompenndsoof the mventiepare grepared in
| o LBBVARAK L EAEREOR SFARIE as fol | ovs: Compound 101.

A carboxylic acid of formula (100) can easily bg _
converé@apeundd1tsTen solutipn pheubstifliein-cllofobpidazinyh3-carboxylic

[i . ne
SRS PREFLY a5 8 4 e, oone o
cOmfpbuiet bnitediors pedgdia bysedichiasddethiemneandunigs bfalse but not

' [ : to reflux

PRS2 SaAERY el L8 DERRTD bl Shbifo-
<lipedylagrirgppror)oVistiytsashodimidte (1.4 eneivaleetl. THETesultrsy sikeure is
| SirbH e BAHNERS kELQ nbGSntedE mlng%?fopr%ﬁlgls(? Jl(?ﬁliq qguivalent) is
obtained is collected by fI15ra iron, washed ‘wi't
ssidad atheom e Ecstisned fotet €24 haunsl thérewasheidendtit watyi, elidd and

g%&ﬁ%&hg@gégaunlgglgg&da ‘;@Hﬁ%ﬁrﬂr@rﬂ l%ggg%%%?@%%ggrlaégf 8B?Ary§%ﬁ%ab{lro% from a
tShidakle Aplyent@fiordsttor pempoyntogyoreBile(dital ent) in a »
o or S MR By LEERBLA B A PO bk voten
S emeomeourdent farewin/dd2) (3 enaivalent) Tihe soleitdweh as N, N-
R s B gyl R IR s
$6lvantis thengemaued iy vaicudr Tetresidudisidissplvad éh 4 belnerdrsuetd as
HRIREEEMLAe BPARG 2BE1E BRGRIMALER. The Y&GlRg $81ution is washed
with water, brine, and then dried. The organic phase was concentrated in vacuo to
afford the compound of formula (113).

Compound of Formula (I). To a stirred solution of the compound of formula
(113) (1 equivalent) in a solvent such as dichloromethane, toluene or THF but not
limited to is added the solution of a chloride or bromide of formula (114) (1 equivalent)
in the presence of a base such as triethylamine or Hunigs base but not limited to at
0°C. The resulting mixture is stirred at ambient temperature for 6-18 hours and then
quenched with water. The organic phase is washed with water, brine, dried and then
concentrated in vacuo to afford the compound of formula (1) which is further purified by
chromatography or crystallization.

Alternatively, compounds of formula (1) of this invention where W is -C(O)N(R")-

can be synthesized following the general procedure as described in Reaction
Scheme 3.
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afford the conmpound of formula (104). Conpound 106. To

a stirred solution of the conpound of fornmula (104) (1
weaqguisxal@nt ) in a sol vent such as di chl or omet heQ®/US2004/024548

toluene or THF but not limted to is added the

solution of a chloride or bromde of fornmula (105) (1

equivalent) in the presence of a base such as

triethylam ne or Huni (REASIIENSREHRME I inited to at 0

C. The resulting mxture is stirred at ambient

t enpegfatrire for 6-18 hours and then quehcked with

WRbLJ | eRrod gani ¢ phase i s washed pa tgg’a brine,
drie then concentrated in vacuo xakford the
proguct ofuforpul a (106) whichsi spfuRf her hiigd by

chr oxat ogr aphy or XcTy%taRli zati on. Colpoun 107. A

' Rre@ conpound of formula (gk yoptgisaed above
i s di ved in an adequate sol vent angyt ester is
converted to a carboxylic acid under a standard

condi {418 known to oifd6kkilled in the 4#17)to obtain
the carboxylic acid of formula (107). Conpound of
formula (1). To a solution of a conpour®l Rf formula
(107) (1 equivalent) in a solvent gt s| __R™

di chl or onet hane, tol uene ?r,THF but n Nrnted tois
added a base such as P { i ne q4N Huni 3 but
not limted to (2.5 equivalent),follo t he

addi tion of a coupling agent such gwatlly R8a

[ V-"~-di met hyl am nopropyO L/ 1- ethyl cagbogsi mde (1.1
equivalent). The resulting m xture is stirred for 15
mnutes to an hour andifan Rhine of forfdf® (108) (1.1
equi val ent) is added. m xture is stirred for 8 -
24 hours, then m%@m—z'twer, drieg and_,  go g7
concentrated in vacuo. WaNification by\col Roa R72
chromat ography or crystallization from i t dbMe-

sol vent affords the cofpBInd Qinéﬁéﬁ?

—_\/—R3
Al ternatively, conpounds of for hi s N—V—R
i nvention where Wis - N(R1)C(O - can b¢=synt QQH#?ﬁé\R%
following the general procedure as described I'n 1,7 1.
Reaction Schene 2. REACTION SCHEME 2 R 4 R5 Hoeco R+
RIR2NH \ / N-N (109) (110) (111) R6 R7 6a-J (120)- 7a

(@]
it
Y
%
=
|
2
e

o} R® R®
RZ
Formula (1)
@]

(122)

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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HNNHR 4 R5 RGR7 R9a R8a R6, R7 a O ROR8 / \ ' X
\ (112) N NH RI-N NN R9a-{ R8a\ RR9 R8 (113) R 4 R

w6 205R1RE5L \ R7a X-V- R3 Y WMW MMH\V/ C (114pCTRSED4MR4548

N=EN-R 8\ RRO R8 Formula (I) The starting materials

for the above reaction schene are commercially

avai | abl e or can be prepared according to nethods

ethods tisclose lsdreinl dul gemeral theznompounds afthe dysniinsae seigred in

herein. ln.general .t onmpounds of the invention are

%’F 8\rl%ffaf:tr'1 #@egboa\?ggffoél\géti on scheme as foll ows:
ConpoQompoaitd 173. Eo 8 stined snutivh of tissamingtoégprmula (115) (1

6-chl orOoRyr. ' - 3- ' [

SO AR A| S e e 2 bl AR Rcs0 W addo
thelsoktien of a Ehbrideuer bromidei ofiferedila (316)(1aftib@leatiiagsolygatsuch

s L
tiethylamioe agdutigs bate fag ndk [raittidret Tiyd mstiltiop mogyte)is stirred at
bl PR A e M RGPl i aer.
a@bnie pthﬁgé isr\/vla_.$had (ith @ater1brines dued anhd ey copcerdiatad. in vaeuo to
e B e

by coCompouhndditat Agolitiory oiosoremoyst &f farpelei (d#7)fabtained above is
%l%'i@?ebcj in a%ogd\és{}:gte%tarvgﬁtdﬁ)dttng of2EBRRY 3R R FIMbRd under
standard deprotection conditions such as hydrolysis or hydrogenation to obtain the
amine of formula (118).

Compound 120. A mixture of a chloropyridazine of formula (119) (1 equivalent)
and the amine of formula (118) obtained above (1.5 equivalent) in an adequate solvent
is heated at reflux for 4 - 24 hours. To the reaction mixture is added a basic solution
such as NaOH solution. The aqueous layer is extracted by an organic solvent such as
dichloromethane or ethyl acetate. The combined organic phase is dried, then
evaporated to dryness. The crude compound is purified by column chromatography or
crystallization to afford the compound of formula (120).

Compound of Formula (l).

Method A. To a stirred solution of compound of formula (120) (1 equivalent) in
a solvent such as dichloromethane, acetonitrile or toluene is added the solution of a
compound of formula (121) (1 equivalent) in the presence of a base such as
triethylamine or Hunigs base (1 equivalent) at 0°C. The resulting mixture is stirred at
ambient temperature for 8 - 24 hours and then quenched with water. The organic
phase is washed with water, brine, dried and then concentrated in vacuo. Further
purification by column chromatography or crystallization from a suitable solvent affords
the compound of formula (1).

Method B. To a solution of a carboxylic acid of formula (122) (1 equivalent) in a
solvent such as dichloromethane, toluene or THF is added a base such as
triethylamine or Hunigs base (2.5 equivalent), followed by the addition of a coupling
agent such as (3-dimethylaminopropyl)ethyl carbodiimide (1.1 equivalent). The

resulting mixture is stirred for 15 minutes to an hour and an amine of formula (120) (1.1
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Conpound 113. A mixture of the conmpound of fornula
(111) (1 equivalent) and the conpound of formula (112)

wO2owguaiesal ent) in a solvent such as PCT/US2004/024548

N, Ndi net hyl f ormam de or acetonitrile but not limted
tois refluxed for 1-4 hours. The solvent is then
removed in vacuo. The residue is dissolved in a
squivedert!) is adtedsThi wiktiue imslirtedrat anbiest kyyhpeiaioteafioes bdd hours,
T r t [

{18 tesfog iy hlter i ohbctrel HyaBlo., PutiEalifoptdiding
cmnmetmra;the@r crystadization froraffsvitable helverairqﬁf@ hefompound of
Fo%[]]f’il(g (113). Conpound of Fornula (1). To a stirred

n of the conpound of formula (113) (1
equi vAltanafveiyn campaindsrof fgmola (8¢ o this inyeoliast dearke, synthesized

0 [
HPE S Gerell e Mo JoE B BRBATSAGITE 1) (4
equi val ent) in the pr&SACEHOMSGHBYMES such as
triethylamne or Hunigs base but not limted to at
Q0C. The resultingg xturg is stirred at anmbi ent
tenperature for 6-18, hours gand| t hen ggaenched with
wat er. The organic p with water, brine,
dried and thepg N1 vac t\,a_,a\liford the
conpound of fornmula\1) ich\is fAurther purified by
chr omat ogr aphy or cr gkernatively,
compounds of fornula (1) of this gaventi on where Wis
-C(ON(R1)- can be synthesized follow ng the general
procedure as described in {(R%ction Schene 3. REACTI ON
SCHEME 3 R6 R7 R6 R7 Rl6a Rfa 6a )c 7a R-N NH R -N

N-V- R3 X- -V R3 R9aT yr— | r RBa R9 R R8
(115) (116) (117)pR6NEFIG6 | )C 7 q%ﬁ\’]rHot ection HN N- V-
(123) (124)

R RS Ré R’

R? 0 R? R8

Formula (IV)
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 (IV):

Method C. To a stirred solution of the compound of formula of (120) (1
equivalent) in an anhydrous solvent such as DMF but not limited to is added an
isocyanate of formula (123) (3 equivalent), and the mixture is then heated to 60 - 80°C
for 4 - 24 hours. The mixture is concentrated in vacuo. Purification of the crude product

by column chromatography or crystallization from a suitable solvent affords the
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R9a h ;y RB RO R8 RmR (118) RIHN X NN R4 R5 R6 R7 '
Réa / R7a (119) RIHN- / NNV-RE NENR9al / y | RRO

wea0(sHh20rsX 0 R4 R5 R R (121) N ( ) N N V- RPETNSMOORD24548

| v | RBa OHO RO R8 Formula (1) (122) The starting
materials for the above reaction schene are
comercially avail able or can be prepared according to
comvprod ok RormuladiMine skilled in the art or bynet hods

di scl @351%(“5 £ (Mh ?&%La (1'2@?00%%%3 ObwhyHided to an

i nventron are re are Int cti'on schene as
rbe) koldwslutiGn n‘bm Rehridrigldiimidazolet (i orie . S equivalern) ipfantangydrous

SN sGonaCib Bl e RIHIALEN, thddtaRed ) Aint |
hempadsdwa andehs teagtioromixgifre és sthitedriprnatirer Br-dhihels.of\in amine of
%%ﬁ?g?%ﬁi%%éu&éeﬁﬂg ti‘@ln g&ﬁ%ﬂ t%) '?héare*?‘:\ |dﬁerﬂ d;ﬁ& %Jc‘ﬂsls l§]’urred at

ne or uene not Imted to In
anbisstiempefatare asmight chd%rsnttqgaeetaltmowhene The mﬁm‘pgmxture is

&?ﬁ %vagﬁé {R/RII\ n%ﬁj@t%c??odilﬂn b-EQ?DOBSerArH B}Que oMnHﬁ eco'nﬁentrated and

irre ture
peified bydiash tcbiemnqzbmrmtwamy to affarceine cvrmoun@ afrﬂocmpl?e@é)

| s ﬁl'ﬂ'?o tgwt?%poﬂgaﬁﬁfed IIP{HG ls%gb?:ﬂe Bf‘?r gm th? c]QmPounds of the

concentra n vacuo to uct” o
ingdntion according to the general techmques d:sclosed above, more specific details

on synthetic techniques for compounds of the invention are provided elsewhere in this
specification for convenience. Again, all reagents and reaction conditions employed in
synthesis are known to those skilled in the art and are available from ordinary

commercial sources.

PREPARATION 1
SYNTHESIS OF 2-CYCLOPROPYLETHYLAMINE
Concentrated sulfuric acid (20.66 mL) was added dropwise to a vigorously
stirred suspension of lithium aluminum hydride (764.4 mmol) in 800 mL of anhydrous
ethyl ether (40 mL) at 0 °C for at least 2 hour period. The reaction mixture was
warmed to ambient temperature and stirred for 1 hour, and a solution of
cyclopropylacetonitrile (246.5 mmol) in 100 mL of anhydrous ethyl ether was added
dropwise. The resulting mixture was heated to reflux for 2 hours, then cooled to 0 °C,
cautiously quenched with crushed ice. A solution of 38 g of NaOH in 350 mL of water
was added, and the organic layer was decanted from the resulting aluminum hydroxide
precipitate. The precipitate was washed thoroughly with ethyl ether (3 x 600 mL). All
ethereal extracts were combined, dried over anhydrous Na,SO, and the solvent was
distilled off to afford 172.5 mmol of 2-cyclopropylethylamine as a colorless liquid (bp ~
100-108 °C). Yield 70%.

PREPARATION 2
SYNTHESIS OF 6-CHLOROPYRIDAZINE-3-CARBOXYLIC ACID
To a mechanically stirred solution of 3-chloro-6-methylpyridazine (155.6 mmol)
in 140 mL of concentrated sulfuric acid, finely powdered potassium dichromate (55.40
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Conpound 118. A solution of conpound of forrmula (117)

obt ai ned above is dissolved in an adequate sol vent and
woheospnotsecti ng group R i s renoved under stan#a@raiS2004/024548

deprotection conditions such as hydrolysis or

hydr ogenation to obtain the amne of fornula (118).

Conpound 120. A m xture of a chl oropyridazi ne of

d)ovasddaed Sio9)y, the eqperaitreriejngitegpt bélew0i “fe Whert beragdiion was

0 a f
Cohiiber i idk BRMEed by AndRl Y AS'al 30 AGTTHEVRRE, Bark green
ligeiscvasihenicrolad end srusbedigeavasaasided saltipusiyn Toaceaciion mixture

WA st itNethy %%e%?%@qg?%q{?%f rTHesﬁgﬂtarcé‘ﬁee%ﬁr%ﬁs%re

organi ¢ sol vent” suc onet e or e

euwhtieace drigh everambydreds Negi. cThetrebient wasieensentratad in vacuo to
RS AT R R IE SRTROLDY (5 BHeld)
mhteriglorgroused forf naxbreagtien Yitlxlj furtbenpwifiedtiaf. Yirid Adtoam.p. 145°C

Eepht SRS 032 SO R4 €5 Ueni “tioh s

di chl or onet hane, acetonitrile or toluene is added the

sol ution of a compound E&E@%I@N(Slzl) (1 equival ent)
e such a

in the presence of a ba tTiethyl am ne or
Huni gsSYHIHEQSIS e§8-CHLOROPYRIDAZDIE-SHARBSYYLICWCID (2-

i Xt ' ti d j f 8 - 24
hmo)ljr gr Zni:lst tswelnr ;Eer@%ﬁéﬁy\%‘fﬁgﬁhéﬁgr gg:ﬂ c phase
i s watdedoluidiof@xtidoroppridazine-Hcarbdxydin@cidi{@h 8 mmol) in

trat , . A . I

TSRS Gr RS P Wk ppad PP Bor iR L& g™
isyalroebenadtfiazottsmoinehyd e @Bndmadfol ¥ asvdmi{ 3adifielhylavidn o dpi)-3-
T. [,.ut.i b Li '
Bl nBud DLRRF fivkoR ElrthsBhes s Miforl Brdertibre.
Tiod tesnking mixitiie was sitdd doral Soabetesianid 2asyctoprapytejt darine (20.2
%{Eﬂﬂl ;'I\/Palo nsd(#ggﬁg%ﬁ %ﬁlf@%‘gé@ h?ﬁ%hag ﬁ;r\ggeln?mgpepéﬁu;ebﬁme reaction
nBaute veshijibediwibptidpgrbinethapke (G0 ibbjithen wieshed with water and dried

equi_val en I- [ fi ] i ir :
T P
¢Hrothatpgrardly €8 % eittsy! ackdatd.in evanes xafforded theditle comportd (8.70
%nboile%(l]é é{;perature for 8 - 24 hours, then washed with

3 e)r, r7ed and concentrated in vacuo. Purification
by col um chromat ography or crystallization froma

sui tabl e solvent affords Fﬁ@ﬂaﬂ“‘c{'d of formula (1).
Al ternatively, conpounds o ormiula (1V) of this
i nvent BYNTHESID OFs6HhORORYRIDAZI NER3HeARBEXYelteAGID (3-

procedure as descri beg,d j ene 4. REACTI ON
procedure as escr oe e hVIRRAh GRViRE

The mixture of 6-oxo-1,6-dihydropyridazine-3-carboxylic acid monohydrate
(3.16 g; 20.0 mmol), dimethylformamide (0.5 mL) and thionyl chloride (5-7 mL) in
chloroform (70 mL) was kept at 50-60 °C overnight. The reaction mixture was
evaporated in vacuo to dryness. The solid residue was dissolved in dichloromethane
(70 mL) and added dropwise to the mixture of 3-methylbutylamine (30 mmol, 2.7 mL)
and triethylamine (5 mL) in dichloromethane (150 mL) at ambient temperature. The
mixture was stirred for 30 min, washed sequentially with 10% HCI solution, saturated
NaHCOj; and water, and then dried over MgSQ,. The final compound was isolated by
recrystallization from ether:hexanes (5:1) (19.76 mmol). Yield: 98%.
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\ / Réa R7a RIHN - \) NN V- NsNR 9a- y -R 8a RO R8
(120) CDI, R2-NCO RLR2NH (123) (124) R4 R R6 R7 R6a

WwWe20@/0RI6SRL N / \ NNV- R3 N=EN RO a/ y i RBCRUSORE24548

R8 Formula (IV) The starting materials for the above
reacti on schene are conmmercially available or can be
prepared according to nethods known to one skilled in
the art or by methods disclosed herein. In general,

t he conpounds of the in]bgiﬁg FhIOR repared in the
of\oms: égnp

above reaction schene as ound of Fornul a
(1V): SENAHESS OFd4-46-AMINOBYRIBAZIN-BY L IPERAZDN AP

b vent s, JEEOREMEIEL Bk WERTAAOHES, 0
| socyanat eTof stivedratlatiqrief3)Be@pipguaizingl (869, 1&hdnmalin
bbb ORI SRekt s PR ONet) ytaessy oo
tnhlasteichipmhatharisysotution imthetpresence gf tigtylagrine (3 mL) at 0°C.
LS A0 e AR 14 8 an e
fusrenba with 2aer (25 e Tad ergapicinhase vab waskkibith waten sagwated
SR L4 o PR S s e b
ds alpab yelret swid eised e nernyiep eagtien withauhdmtheapydigaiia.
anbi egt 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 HCl 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-amino-6-chloropyridazine (0.648 g, 5.00 mmol) and the
HCI salt obtained above (7.5 mmol) was heated at 150°C for 24 hours. To the reaction
mixture was added 10 mL of 1 N NaOH and 100 mL of dichloromethane, and the
aqueous layer was extracted twice with 100 mL of dichloromethane. The combined
organic phase was dried over Na,SOy, evaporated to dryness. The crude compound

was purified by flash chromatography to give the title compound as a yellow solid.

PREPARATION 6
SYNTHESIS OF (5-FLUORO-2-TRIFLUOROMETHYLPHENYL)PIPERAZIN-1-
YLMETHANONE
A. To a solution 1-benzylpiperizine (4.65 g, 4.58 mL, 26.4 mmol) in
dichloromethane (200 mL) was added diisopropylethylamine (4.65 g, 6.2 mL, 36.0
mmol) followed by 5-fluoro-2-(trifluoromethyl)benzoyl chloride (5.43 g, 3.63 mL, 23.9
mmol) at 0°C. The reaction solution was stirred at ambient temperature for 16 hours
then diluted with dichloromethane (100 mL) and washed with water (3 x 100 mL). After
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tenperature and the reaction mxture is stirred for
another 2 - 8 hours. An amine of fornmula (124) (1

weqguisvwal@nt ) is then added to the reacti on m XPATAIS2004/024548

which is stirred at anbi ent tenperature overnight

under nitrogen atnosphere. The reaction mxture is

t hen washed with saturated sodi um bi carbonate and

the 'snleerﬁwastrbmnyed:mnxaem rtag pxdndanln(gmi rg, fiuaditdtivefviedd)lwas obtained

counncro o) toa rdt

For WS Gt o b et o PR i dmurpgtion.

capal.e ofTha dgaus ngmbdmmtedmmadﬂanolf(wmlml_l) ane RHi®(P81 mg)

acco to the raI tech ue v .
Ao Dl 357 S R R B 38 b ARE LA T fivate

m:ymmcantmtecﬂ it eeud twyaelduGo@B QB i thalpddettsewhere in

this specification for convenience. Again, all

reagents and reaction conditions enployed in synthesis
are known to those skil PREPARATH@Nart and are

PREPRRRTESIY SF SRR AN S R T ERR AN AP (2
Concent r at ed suI f uD\@Lﬂ-‘PRDI(’YDEBISYh)A)VIImES added

o oE S PR A i BB B aflrbh boone
adidd- cy@tdperpy(ﬂiﬁyl)ahl)dea(n 29 g;sfm matol)lneasdztoﬂtrllm(ﬁo rpewascheated
%ﬁgﬂté(tefsp { Lfrgr %\&er tgﬁ Ireacgﬂra mgx'%grgl s cn%'le%n he g%}g ﬁ\tayé'rinal was
cﬁuatddgl?tm@ymametaumrbr(?d) \T,algzgﬁ?g m:jmrhl\n)atc_argﬂm miL.), dfied over
fHaSelr« Rl Rt apbn, B Wit B AR PERPlles, 198 suieqnaterial was
furigied ©9 Oblledwtnltcglrr]c@g?lﬁ‘grapayleﬁut)tmgswh dicloodraethamd (1 00%4) fﬁﬂfdmth
iendt: GRBirETs L Hap ko fedahudl Peglifide 8

resul ting al um num hydr oxi de precipitate. The

preci pitate was washed "E%{P%E%thflg%\we th et hyl ether (3
r

x 600 nL). All ethereal e conbi ned, dried
over anhy dSMN§ HBSPS@FQ-ANWOHECXGL@PRORMET&M@IL | ed

o o 8 o5 Rl Ml SRR 1108, 78
RRIBPARA Tt &hSWNDHBSI 65 1@ mmol) in MeOH at 0°C was added dropwise a

RBQXY I
R A e e R gy
ambd White SdJmNaH_preﬁlpﬂHiB@.eﬁtanl edetsLacfdJ(ﬂL&WanlL)d/yaa‘ theehgded to
SRR eREM R P BB o 0 P Rp 8RS, i an e
dee MR, tto (yreld/\aﬂltmefrrpyodnpeop)Mtharrql nhichargasaset ifonibel néxirstep
r%ngu d"("\‘%ﬁg’é‘?ﬁﬂf@% @%rglggt Q'C The vi scous, dark green

and crushed i ce was added
caut i Bus| yThélhigro cempbumhobipived pbowagasedissaoideid Mk f dry ether

S1dn 36642 phReto BBk burr] B iR duAfRhehfurEE'(6.867 3, 26.3

mmol) in dry ether (30 mL) under refluxing over 1 hour. The reflux was maintained for
2 more hours and then 2-propanol (9 mL) was added and followed by the addition of
saturated NaCl solution (3 mL). The mixture was stirred for another 20 minutes and
then extracted with mixture of 2-propanol:ether (1:3). 2-Amino-1-cyclopropylethanol
was obtained after removal of the solvents and used for next step reaction without

further purification.
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conmbi ned, dried over anhydrous Na2SO4. The sol vent was
concentrated in vacuo to yield slightly red col ored

weo-20islerapyri dazi ne- 3-carboxylic acid (106. 6 nROTNS2004/024548

This material was used for next reaction w thout
further purification. Yield 69% mp. 1450C (dec). 1H
NVR (300 MHz, DMSO-c/6) d 13.1, 8.20, 8.065.

PREPARATI ON SYNTHESI S OPREPARATION 9

%%@'[ 3 Yék%bw@@ﬁ%g@%%kﬁyc ACID (2-CYCLOPROPYL-

6- chl oropyri dazi ne CQ—HXBRDOWEE-IMAMIDES 8 mol) in

g: I02|o Q g']g EJ?’HQ © mc%pl\é‘@%z %%rboiyllc acid (375 mg, 2.37 mmol) in

hyilr shxydxene okt iadded thionyhahyritieg 20 (r@SS‘bGrmmbl)) Ahel mixture was

ﬁ%ﬁddf'gﬂg@pxrﬁ nggﬁ&%n@ggﬁ%ﬁ é/c{ ,‘,?,«’n}}rrgl en% M de (23.7

&Wmdeﬂmasnol @79 me T3 inngl )rin Stnol: ef diesanstwasrasidef] do theFesidue

g'afgéh %?{;)é}he d%ﬁilpﬁ %P%ﬁ}y%%rgx% gf"? 51(?'6)&( %gen_ﬁ‘u lﬁgi? Was@fred at

hebieat @hipeesturelowemightt Waterwast added mmednb(t;ur@ dnaviheh extracted

di.ch onet ha 100. then

B LT e Pt o e s BARIRE shey YRh Hasd 3o brine
thed/aey Ma,F0J. i Thecrasidoa afterarecwivalnd solvemtrmasq@,mpdljby (3@0%1
eth acetate .in xanes ff ed

aong iy p L SEOE Soside RO AR E PR RE v
tDAZI NE- S- CARBOXYLI C ACI D ( 3-

I\/ETHYLBUTYL) AM DE The m xture of
6- ox0- 1, 6-di hydropyri dazi ne- 3-carboxylic acid
nonohydrate (3.16 g; 20PBERARATNIONI1@et hyl f or mam de

byl ettt et o

m xt upe vvaS—TeMa@orr@trmbannow abloddé wasl aydesdropWise tselcodled (0

Eoatl Griseiseg YRl whef bl 6 FERHATRG: Gyl a2 mon

diz0lorométhare (25mn)L)axveIr 15 metubsd. aﬁhmestqlﬁwgm)xtura was stirred at

0 P ETRLRTpt B ly ABB  FREAR B 1 an

e dqukols piGisesmdsuditranted sdthutictiedmistia@es2 21100 wit)ethe Can‘@lned

e L T R A R

comdentratédeh dacu@3emPEIERARATIION iB a8y NIaIVE| Vi IDF

1, o AR 2o SRl ol e o s
atyligstemnobddindd aonwer(rlf)mmql) ine ik 96 ofjiriflagroBeetigmicid ang
dichloromethane (1:4, 50 mL) was stirred at ambient temperature for 5 hours. After

concentration in vacuo, the residue was dissolved in dichloromethane (100 mL) and
washed sequentially with saturated sodium bicarbonate, water, and brine; dried over
anhydrous Na,SO,4 and concentrated to give piperazine-1-yl-(2-trifltuoromethyiphenyl)-
methanone in 97% yield.

PREPARATION 11
SYNTHESIS OF 6-PIPERAZIN-1-YLPYRIDAZINE-3-CARBOXYLIC ACID (3-
METHYLBUTYL)AMIDE
A solution of 8-chloropyridazine-3-carboxylic acid (3-methylbutyl)amide (2.52 g,
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di chl oronet hane (50 nL) was added
2-trifluoronethyl benzoyl chloride (2.09 g, 10.0 mol)

wa0@/0diashl or onet hane sol ution i n the presencePCT/US2004/024548

oftriethylamne (3 nL) at OOC. The resulting m xture

was stirred at anbient tenperature for 18 hours and

then quenched with water (25 nL). The organi ¢ phase

vidsO mashieandwinemazing €253 §,2828 atned) ihlafﬁ‘?toni:tjiﬂé E(d) rfgu)?\ﬁ/aé/g&tbd to
n ug tp afford the desire

R S T L T AT

rdigsotved in witeh A mi L antdrextrapied iviithaidhiaromeBand (321100 ). The

g{r%érﬁkeeﬁ%@\%’?gri&bé\%ir Qﬁ@/aoggfs:/lga%ﬁ@nngﬁ%gn év%pcsapatg& The fesidue

m xture of tri uor
dvasiaspeshibroughe pessof silica gebarat cannbrtenéd toayives-piperszid-ouy-

. . h .
e oo A A L RV B e o B i s es) e
2Z8Mnd).al ly with 1 N NaOH (10 nL), water, saturated

NaCl, and then dried over MgSO™4, filtered and

concentrated in vacuo to yield piperazin-1-yl-(2-
trifluoromethyl phenyl) mPRERARATIAN € | i ght yel |l ow oi | .

Thi . : i
S R St U o
ether to the sol uti OHCbOPROPYLETHYWHMMIDE 10 nL of
and dfy oen o et Bafe 30l SRS Gioarapy et amice
§2.8mi %nmncdmrwmwatigat&% 9( m736rzg&og,ir|1 5cé16nimrl]®d1bogﬁlg was
.5 mo s heat at
WEBSE iy BFe PLOST ABRRehict Biipu bl Fushatal e
19pidue Verfs dissdivied GHwated (1000mbYL. Tiw;le aﬂ@bh@s@mﬁidm@w %(E%Esd with
t t L 0]
e R AR, (o o MEF ot REGe s iR gt Qs B
wﬁomﬁgfg ,’(hremgipTJ pad efbilioa gt ymrbsmhcefnn@tec tdigioe emaﬂlam-
. fla -t )
PR priRne S BYt bR ST BBt teRed octrikiiesl Mhiefiaoo
Viz-COORDS -7 19 FBLERENBSTHVE BBIENTL-PRIOPERAZ 4%, 10.83-0.60, 0.51-0.36,
E{H@@T(ZJQNO\E A. To a solution 1-benzyl pi peri zine (4.65

g m., 26.4 mol) in dichloronmethane (200 nL) was
added diisopropylethylamne (4.65 g, 6.2 nL, 36.0

mol ) followed by 5-flu =2- (f1l yoronet hyl)benzoyl
chloride (5.43 g, 3.63 'ﬁ%‘?@@%’f%?) at 00C. The
r eact BYNTHESIS OF6-Ciit ORGP YRIDATINBIZLE ARBOKSTITEASID! [)26(3-
for 16 hours then di,l #ﬂ,h L.chl t hane (10
nm.) and washed w t'ﬂ‘%@%égH %)%%\PH&'\A? fterthe
sol vehe awabitioraid+eldoiopyndezine: 3-tareopyiodyiet(0.69.g8 3,93 mmol) in

' ' | el was . obt.ai ned a Vi scous oi |
ARG S i ba¥ BP0 ST uRoPER By RS 0T mEut R emmon,
foliowdd myat-hgdroxyenTbiaaxdls toushyirhte @28 @i, bytragoi) Aind 1-(3-

. i, nd Pd/ ), was added. The .

AL RRN ARy o RO s 5 D e o ol v
Was stireedifon15 mineitds, fdllowea by the addition of 3-fluorophenethylamine (0.28
mL, 2.1 mmol). After stirring for 27 hours at ambient temperature, the reaction mixture
was diluted with dichloromethane (200 mL), washed with water (4 x 25 mL), dried over
Na,SO, and concentrated jn vacuo. Purification by column chromatography eluted with
dichloromethane: ethyl acetate (2:1) afforded the product as a white powder (0.205 g).
'H NMR (400 MHz, CDCls) 6 8.26, 8.12, 7.67, 7.28-7.23, 6.95-6.89, 3.80-3.75, 2.95.
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was concentrated in vacuo to yield 6.98 g (94% of the
product. PREPARATI ON 7 SYNTHESI S OF

WO RVBERAZS N- | - YL- PYRI DAZI NE- S- CARBOXYLI C ACI D £@1/US2004/024548

CYCLOPROPYLETHYL) AM DE A nmi xture of piperazine (1.48
g, 17.2 mol) and -chl oropyri dazi ne-S-carboxylic acid
(2-cycl opropylethyl)amde (1.29 g, 5.73 mmol) in
acetonitrile (60 m) weRRERSRATICHN 14ef | ux for 16

SRR PRI SRk cr

Mashetb mstlﬂned/\mlmon(cﬂ tim@wByladijoxoninimgddide 4.8/ .SE40 mmol)
bt A PR R P S¢S BB
?hhneloem_t ?E(lﬂzﬁﬂtg/h Zﬁl mlmol)@ mmmw|ManMham hquge@ evolution (30
G 4 ST B AR TBIAR037 08 e Al mpvso
@Vhﬂﬂ&d&s&ﬁ{d mapw.mmmmmmmwl@memeewsac The

L

B o B P50 RATLRE AR o tBA Sty rr
Ma@HTAE nikCenass paldedlintty tﬂzﬁmnise)f aqmmluatspblnormf)f aua(f]shlum chlonde
é}tq)r r Ih% é:o#‘lg?n \i/gg 8xtre;|<_:heed Wgr?:lé‘\}h ? 2\ SO é%%?e%%t \%5@ [‘]rled over
Ngag(?grﬁrgaitoeintﬁtamo?we&faudg pegiudt. (0. 807 m.) was then
ot o 3PS LRl b ol
tetralyydebfdraey (75 twlg; \&atey(ﬂSGplt)cqwil|'Ehi\hramyﬁrQMd|ec(ﬂ 3@as 80 swol). The
Bﬁ{nﬂrtfar\]/\%g? %c(;‘éﬁd %E& Rﬁtggﬁ {5(9"& f\gff 5 I%‘H&Jlas éf‘[)ottﬂglrl ey, ated to remove

oun

tﬂﬂtr@ﬁﬁdr&if@ﬁhﬂ Mhé adueolis dysr \@ié‘@d’[raa’@d mme‘rexadeke(d >dB(iDmN|) saeldlfled
to a stirred, slur

L i t hi 9
i Servesniraigi AN e epiiarop SEh ISP RHBIPE(S PRGIL The
@r‘Q@ﬁxcla)J%Q Was diiB@ ol NAIB OWaRe B4l o tHeasbIvedt affortied e-
ours and then 2- s added and

F@P?VGVO@H“WC‘PH@F’%%“P&'DBW"B%Cga({]1?13 &ed NaCl solution (3

m.). The m xture was stirred for another 20 m nutes

(13) 5. A o 1- cyol opPRES MK 16 R oot ai ned af t er

r esSVAHESK dRe- @%@ROP?R@NZIWGA@BO}MICS&@D PENTYLAMIDE
o e B 2L Bl %2 97 mmon
Mn&\é@b@ﬁ@%ﬂas adcd&lY DROXYENSNde) (A Pig, D@6t 388 miriodn The
B B R D SR O b RoBEh R e i o
B ntBmperdifreniiel sbivehtwadtexidvee bwastary evaporator. The gummy
black material was diluted with dioxane (5 mL) and the resulting solution was cooled in
an ice-water bath. To the cooled solution was added amyl amine (410 mg, 0.55 mL,
4.74 mmol). The resulting black reaction solution was stirred at ambient temperature
for 16 hours under nitrogen. The solvent was removed in vacuo and the residue was
dissolved in dichloromethane (25 mL). The solution was washed with water (2 x 10
mL) and the organic layer was dried over MgSQ,, filtered-off the solid and
concentrated to afford a gummy material which was purified by column
chromatography eluted with dichloromethane to yield 310 mg (57%) of the product as a
colourless solid. m.p. 98-101°C. "H NMR (300 MHz, CDCE) 5 8.28, 8.05, 7.68, 3.51,
1.69-1.63, 0.90. MS (ES+) m/z 228 (M+1).
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refluxed for 4 hours and the solvent was renoved in
vacuo. 2-Am no-1- cycl opropyl ethanol (479 ny, 4.73

wonisjo1iass5 nl of di oxane was added to the respPduaSamd/024548

followed by the addition of triethylamne (0.2 ni).
The m xture was stirred at anbient tenperature
overnight. Water was added to the m xture and then
extracted with ethyl acet ate The organic extract was
separ ated, washed with yREEk Q?,\lpq ne; dried over
Na2SO . The residue after rermv sol vent was

purified by SOVIHESISHD A EYrRIPROPYELORSF YiAMINEL hy |

ot ke A G L SRl B o o o

(@1 ‘CERARlIMERT12- mclquopmmamm@mmmm RETHRNOE ) and
%ICF\I—BIIOHGW %‘I?%lﬂifyl b?ﬂé %Qc’u&rh}n éé’as?lrr@g gfgmgfeﬂpt\é’}n%@rature

0 a coole tlrre
qv@mghtptfpeﬂdztedwltb@tmmwy W@weétmugﬁiaﬂxewmwﬂer 10%

HBI L\ialté?' b %ﬁh? Eﬂﬁrﬁ{etﬁad?i%d %%éro C[[ﬁgbro% ‘?\faz nﬂ'&Hér?eScl sa_lﬂﬁnc acid

re was st enper at ur
2ﬂvcl@orhmd¢tbyl eatarés.1(ol e@%arwps m/at@lﬂeﬁ@ﬁteamﬁrwat o sphvent and used

rpd;ﬁ@;s, s extracted with
%}ﬁ{#{ gﬁg?ﬂgﬁg\”?’%ﬁﬁ%% Eat e conbi ned organic
phas eBwas Aergkise wtolhermﬂ@wfmam Rrarclopiopwgthylester (8.1 g, 33.7

] o5 ROOGESZ Bl ol Y BBt 0.5 0

pr o Ive
IaMa:2(30 mh‘) |wa@mmdmt 08 eﬁzqyym)qht p@h@i&aﬁ@ﬂﬂ@@lﬂfbmlth@ cooled to

%bgﬂirtg%% e{trl f @8%&'&?‘?%@ ﬁﬂ'z;nd dﬂggm tz)qr"{cl)ér{ree néjntgme, and
drledigves eninidyougala:SQlr Bé@vomprmymrm@mtrléftﬁ& @t 9% Wasrolgained
%@é}rrémog%toggolgémcent ration in vacuo, the residue was

I C

Ssol hl oromret hane (100 mi) and washed
sequeft i al Conedntrateslzauiivrin 2ad Coth k) Wee addrshdioe Wisgdeér |

g&oﬁély @ﬁrredjétkan%aPé’o%t.oﬂ'H?%fMéluWy@rw@ (3.792 g, 99.43 mmol)

ncent rated
i 4enbof eibernatyd q 2The repCimy oy e wep emwarmegde RERiand

{eﬁip%%l ﬁd%tl&rﬁ&@%ﬁ%% sépuéliri QYE@ % %Iproi)lomtnle (3.085 g,
Eeqmumb)nm_e}tmm(ﬂEM) web agtileshdrgp wise. The resuliing mixture was heated
%gr‘é Wo??%%h%ag;g%gglélégé geéyéﬁocsﬁ%&’uergcly slowly quenched with

pi perazi ne
wates3Agolugion gf Na@H)(2 igrin 48 @t'—o@ﬂﬂzﬂ) mas (agdecilrﬁwd AEenigPhasR was
§dnfdd 16 thd REuiind Qi unT RtroRbe BIRLiphaR. WARRYAE wkhed with

evaporatlon e residue was I ssol V |n wat er
aiblpr Gt 28 L) a Ml ethergal noalpeanvv@reommm@@@b apg the saien s distilled

gﬁ gn? ?er?@lbérosylbfo@% |H@ﬁ/a§j Bbt%gmee\ég fa l%ﬂhYQlﬁWﬁuma%% 62 5%).

aporate e residue was passed throug
pad of silica gel and concentrated to give

6- pi perazin-1-yl pyri dazpREpARATION 17
SYNTHESIS OF 6-(3,5-DIMETHYL-PIPERAZIN-1-YL)PYRIDAZINE-3-CARBOXYLIC
ACID (2-CYCLOPROPYLETHYL)AMIDE
To a solution of 6-chloropyridazine-3-carboxylic acid (2-cyclopropylethyl)amide
(0.57 g, 2.52 mmol) and Bu,NBr (0.16 g, 0.50 mmol) in dioxane (20 mL) was added
1,8-diazabicylco[5.4.0Jundec-7-ene (DBU) (0.75 mL, 0.77 g, 5.04 mmol). The brown
reaction mixture was heated at reflux for 16 hours, then cooled to ambient

temperature. The solvent was removed in vacuo. The crude material was diluted with
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3-carboxylic acid (3-nethyl butyl)amde (2.68 g, 88%
yield). M5 (ES+) mz 278 (M1l). PREPARATION 12

WQYNBHEBIS OF - Pl PERAZI N-i - YLPYRI DAZI NE- S- CARBEXYILISED04/024548

ACI D (2- CYCLOPROPYLETHYL) AM DE A sol ution of

6- chl oropyri dazi ne- 3-carboxylic acid

(2-cycl opropylethyl)am de (7.8 g, 34 mmol) and
péthereaziatee(508n193 The sblBiommwak washediwith @atdr (3 k20M00dmdd) over

1 0.1 ef f 2 . . Th I t
SO BE EATLE  Bo FedShiie) Hporooe
| wasngolated(as0Dbmivn. gufiney matesiali®. 720d, Tl that@gseietidcised for the

i ' (9 x 100 nmL dth '
s B bncNtlny dr ous nazson, 111 Ler ed

t hrough a pad of silica gel and concertrateddto gi ve
6- pi perazi n-1- yl pyri dazihes- 3- xylic aci
(ZPC$C| opropyl et hyl ) am éé’eﬁ%%g‘%'&g{ot?@é% . 1H NWR (300
MHZSYICDEESIS @F B-[9@HDAZEPABL-BYL-FRIBAZINI3-GARRORYOIT, ACID (2-
1.77-1.49, 0.83-0.6 s , 15~ 1.
PREPARATTON 13- SynTiRGLoraSPYEETAVORMIDE
- CHLOROPYRI @A@ttN@cﬁ6@NRBﬁp)9fidhfmé\l®lda_rtﬁc&yﬁcfSacid (2-
F ET M Q a .on o o
RPN VDR B! 54, Jgh el Tk ditaher  garopp aca tore
nradyl esien (@il 8hy,a0. 66EtmhahendiGriGhyibrhineqs.0ad ;iiﬂg Of.66|5I mmol) was
[ byl ani ne 43 4.19 mol ),. fol | one
iR b RALAE BE 14 R Tk ToieptiindS ohpeyebin ySous 4 the
mesidie ead plFfiedt by flash column chromatogr;phy to yield (’;he3 r%roduct (%.2%6 g,
{-vet ] | - 3-et.hyl car.bodi j m de .30, 2.
TN Ds B BP s e SR bt g piton.
m nut €, f ofHegwedudhpbtairedatdié was diskolved iln a 2:'1\ fmixture of
35 lamne (0.28 nm, . 2.1 mol). ter .
S BRETRERR B a0l B furs B st oy Baminutes. The
rsshent was trientremevedis vdtlia tTad rwmide) \déi%dﬁ!lmadm‘ﬂi hiamenéoﬁwﬁﬁbne,

, ' water (4 5 , dried ove ,
ol g P Sphlol §6 otiied iy s Prlauptis gt hudiids Sotuton,
ahiied rmat! cgnegritratesl tatyett 641, A]deizepdrot -thjrldavﬂ\'lhﬁe-fieddﬂb’dv)\%llic acid (2-

: forded the product as a ite powder
?Cgf%@'[g%é')%y%“ﬁﬁ? (400 MHz, CDCI3) d 8.26, 8.12, 7.67,
7.28-7.23, 6.95-6.89, 3.80-3.75, 2.95. PREPARATI ON 14
SYNTHESI S OF

(E) A~ TRI FLUOROVETHYL CYCEOPROPHNEERREbXYLI ¢ ACID A To
a stir rRONBEESIS OF 662HLOROBYRYDAZINES* GARBOXYAICAEID (2-

5. 3008 was added n GrSherora BrLIER nyari de in-
mi ner &. oi ITqDs@8tiay, of 2gcloibnenetharar (4.0019, 48Jpammol) in
SRRy c S 1o JES R hRTI PR SRSy g agaiop ot -
rieluerigutivyl ghlorideRBOg, 37.8 mmol) at 0 °C. The reaction mixture was stirred
for 23 h at ambient temperature, and then diluted with diethyl ether (350 mL), washed
sequentially with water, 1% aqueous HCI solution, water and brine. The organic layer
was dried over Na,SO, and concentrated in vacuo to give the product (9.00 g, 80.7%).
B. To a solution of toluene-4-sulfonic acid cyclobutylmethyl ester (9.00 g,
37.5 mmol) in DMF (34 mL) was added sodium cyanide (5.62 g, 114.6 mmol) and
tetra-n-butylammonium iodide (0.56 g, 1.41 mmol). The reaction mixture was stirred at
90 to 95°C for 6.5 h. After cooled down to ambient temperature, the reaction mixture
was diluted with diethyl ether (450 mL), washed with water and brine. The organic
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(10 m.) was added dropwi se so that the tenperature did
not exceed 35 0C. The resulting m xture was stirred at

wazeBdMoiEsf or 30 m nutes and then at 55-60 C f 8CTAIS2004/024548

hour. The m xture was poured into 150 nL of aqueous

sol ution of ammoniumchloride (4 g). The solution was
extracted with ether and ethereal extract was dried

dJovsr "\ﬁém oxpNeSEaant catesniratedgiteémasphetserepsuwd ticgive a
Brodi®t &3 F)Jtl on of the crude product obtained above

was added etrahydrofuran (75 nL), water (38 nlL) and

i t hi dm hy dseneetisated saiBirg,acki 1 mitohl).,. 32Thenmilbasr added sropwise to

& Wl@é@gslﬁgﬂrm%lﬁ%nt& iR El‘dmrﬁ{n? h oq'}dre%% qﬁgqq%ggd'gmol) in 65 mL

evaporated to renove tetra
| A gHer @h@ *@xil h@m@ﬂOWﬂth‘ﬁevawwn(eﬁ to aﬁ‘ﬁbldmt)e,mperature and stirred

350 0 POl 270 R s pvr v

\eslged drapwissy erheNe@iidy mRérevak hefitedhe reflukVars.5 Afaha it stirred
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fir
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thiydromigle peédipitaite] G?Vm@ﬁ@af ngafvﬁtﬁ tgﬂee 58-rhb leg'Bhé of %H& All ethereal
ux or s_under nitrogen
B{Us et HBoifeR. ol Kok S Cusielon (S emtaiz i o
cheoludyiwtbplamiesas emwe@bsbmurdqtl ay, %Vﬁpgr ator. (Tge
u | ac t | oxane
o0 LR PeeTA R RG PRercllFY btom ES T Bt MdrOEéﬂ%mér3-
baltbbxyl‘ﬁcactdmomdwkjmde gobaiy,| 26 nwesl), 2EBRForANYI4 AN ne (410

i et P kO LSS i

hixinge warsdstirrediat Bogéfzbr 18he Thel regdtion \WagtuFeLRNRY 6\%pbfhté’@§7%cuo to

h
TN IR Y

dmm\lmd&dodlnegmmtlm’eloaymobmsetdylamd]eqoQW d\/@3@4nmol and triethylamine
centrated to af

gd M"ﬁ-) ﬁWd?lglﬁlgra e‘\iﬁ)ﬁngﬁbgg@ndbgrgplieg empeﬁa&yr@nﬁfter stlrped for 1 h, the
cﬂacbmramgnram@s ctdbteﬁerdthvdlctHTbrdm@hiaﬂé QT(IH RaNgnd @aéﬁe@'s@quentlally

%IQ 1ﬁgﬁgﬁ%ﬁkiwﬁ‘@r %% ewﬁ@aﬁ%éepgéj (Nlae%s -ngg lolggagg layer was

dn@Bqus N&1SOar@Pevhp6iteddin SAculvin PEﬁﬁbbtlﬂﬂS By a8mn chromatography

(oM e R 2 TR T plct s peweias (857218, 59%).

(HNRIR G003THS C®IL)s 125, 78 ahs, 6.42, 206! 203 (oG9,
sol ution of 2- cyclopropylethanol (4 00 g, 46. 4 nmol )
in pyridine (10 nL) and dichl oronet hane (60 nlL). The
reacti on m xture was stiPRERARATIGNRDENt tenperature

SYNTHESIS OF 3-CYCLOBUTYLPROPYLAMINE
A. A solution of trimethylphosphine in toluene (1 M, 60 mL, 60 mmol) at 0

ljl

°C under nitrogen was diluted with toluene (30 mL) and tetrahydrofuran (30 mL).
lodoacetonitrile (4.2 mL, 9.69 g, 58 mmol) was then added dropwise while stirring
vigorously, whereby a colorless solid precipitated. When the addition was finished, the
ice-bath was removed and stirring was continued at ambient temperature for 51 h. The

mixture was filtered, and the solid was washed with toluene and dried under reduced
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overnight, then diluted with ether (200 nL) and washed

sequentially with water, 10% HCl, water and brine and
woheos/odrdésed over anhydrous Na2SO4. Tol uene- 4- sBCTAISRM@4/024548

acid 2-cycl opropyl ethyl ester (8.1 g, 89% was

obt ai ned after renoval of solvent and used for next

step reaction without further purification. B. A

presswie.eReérystellization-fons atetoniirie @ditomi) ieydivedpe epypetriyas

¥y sodi um cyani de (5.0 g, 102
&?&rﬁss%ﬁgﬂa{l@({rab%t armo iumiodide (0.5 g) in DV (30

m) was hebe emauregmf cgcloliengmethanol Theot gatl maw!) and

e R N IR C T
mrpplpeltnl@(ap nik) @l digeproaviaiuiemine (B ®b432 mmol), and the mixture
C’y’tﬁ‘ AR QRYE RS- ORI v hdel | 1918(_3 25 gnma? %@éeq‘)?ﬁ@bﬂﬁﬁg at 97°C
ncent ate

ter Tenmpvar of solvent uric
\aas cortinugdfaranothers & dté\tat@rr(égfi wiLs end gorcenirgied dydioghloric acid (5

7L AT UGS S Ryl AV AL s
ﬂmamt.} dherorbined exbigcts hvere washeeicbrice wathidirieat dried with magnesium
. |yt i f
SR B Pl AP 0Bt ip S Behodli Yoo
et herC(10 @hl)cawa'atedckdéuhcmcnm(w SmL, ahes mesal) wasgdded dropwise
B W SRR Al R3S SR 1
ALsbkthyl ethercdt ORGORNE Zeeg:‘uoxm mb8unelwas wHB @ toasbimhd ednzenature

yzgf"i” G 18 gﬁe%n:@;ef%oqﬁt?o%” f%?cléﬁ%%&ﬁmﬁﬁlglf b? 491 @‘hﬁﬂl)‘(}g% mL
of eﬁlﬁ)errv&e)s adtletl detpingsee alThepestitionsixue avasdreataued refb,lxdqtt e and
A MR G P 285, T R SR AL L g8
HARESNARNTuEhCIBINTItHES tEr OR nekX 3y SolDioker iiydivil HYERXKIENSI89 g) in

W%%%Wﬁéé@%é@%& was decan’%ed from the resulting

suciviuor bydroxida piscipit8tecahiob xwakirinsed wih three 50-mL portions of ether.

él‘? iﬁé?ea? g&?g?@ %&@We‘?ﬂe%&) thégsog/)?g?wg%gg{ﬁ%@gofﬂg ﬁjeave 0369

aRdedf 2;@Feldbatzipipyiahtng 8s 4 colpdestdimuit- ene (DBU) (0. 75
m., 0.77 g, 5.04 mol). The brown reaction m xture was
heated at reflux for 16 hours, then cool ed to anbi ent
tenperature. The sol venPRRBARAGHIN@A i n vacuo. The

U S e RO PSR o
over MySO4. After fiOMGLABWIYLETHEI98MIZNt of the
filtrage s‘é’ﬂﬁloﬁ 89@%ﬁ8(d}yﬁ€§zk’r85 %%Qr%o%@%&ﬁjt(ﬁ"t?ﬁlobét?lleﬁutyﬁ%mlde

as a bro
ti.2 g’ D9 nus@)jlnfao;etonh@e kmLy wep addadpiperatipe { ha? g, 15.00 mmol).

PHE |fefa'cﬁgﬁ hfure %%%le t%fﬂc& overnight. The mixture was evaporated and
the solid residue was taken in ethyl acetate (100 mL) and water (100 mL). The organic
layer was separated and the aqueous layer was extracted with ethyl acetate (2 x 100

mL). The combined ethyl acetates were dried over Na,SO4and concentrated in vacuo

to give the title compound as yellow solid (1.14 g, 78.4% yield).
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SYNTHESI S OF
b- Cl . "Dl AZEPAN-i - YL- PYRI DAZI NE- S- CARBOXYLI C ACI D ( 2-

WCQYUSOPRAPYLETHYL) AM DE A. A mi xture of PCT/US2004/024548

6- chl oropyri dazi ne-3-carboxylic acid (2-

cycl opropyl et hyl)am de (0.15 g, 0.665 mmol),

[ 1, 4] di azepane- 1-carboxylic acid tertbutyl ester
(0.133 g, 0.665 nmmol) arrREPARATNOND2 Nne (0.093 ni,

The sol vONTHIRRSEs e b ol BrkREec Aty le

pur i f ilgthivoy altiéraim bydriden(7 Ao ORBI airagihwas adyedloth $dhéion of 2,2-

Dy BRI B S B ARRA T i 0 . e

pea@imtmmﬂuteawae Heatbo Wereflas foll 535 tHenaboled ta 02C, lquehatiad with water,

%f%g?l rhI o] oqgt ??Eﬁ(? | f+ uor O%rl(] egthe %ﬂ)éer an\%lﬁp S ygranhydrous
tNe8 Oy cammivdistillie dh tcy)aelldmhe ﬂﬂwcdhqmmidaq 8665 yebild (8.24). wip. 194 96 °C.H

I h sol tion was was
iR GOSN EBw B hersa it ke, redBa g 02 -
apog.entrated to yield
6-[ 1, 4] di azepan- 1-yl - pyri dazi ne- 3-carboxylic acid (2-
cycl opropyl et hyl ) am de. PREPARATI ON 19 SYNTHESI S OF
- CHLOROPYRI DAZI NE- S- CARB@RRARAACNY S 2-

ff; 3%&%’%@5 %[%%E@Oa&@ﬁlg%MBFN,ZQYL)PIPERAZIN 1-

di chl or onet hane (MJPyrIDAFRSE 3ddREBOXYLAE Aeid 10 i),
fol | owed by the addition offgtoluenesulfuryl chl ori de

(7.20"Y, 37.%° MwBIANOGgopEr Srie- Y IORY Az Ecakagic acid

sﬁ@nmdrai@@haﬁg IB1a8 mamwmadd@m%@l umandea(mkaé MEN0.59 g, 4.94
W t

di | di eth et 35

Tuhlnd ha 42198 P eaiig debiat BETC B5116¢y die product

vyl Rachier ihedeadidn naxaRWEs b@r&r doVAStoHhisientQ¥Rperature. The
and onc ntrated in vac ve the product

(C{)ysg%ﬁl gﬁler%%p 9%& d WPah glgh mel b@rgd the mother Ilquor was

to@hd@ﬂeﬁe‘b‘a\d ér?ﬁalﬁzétpagélrﬁ yrieofot ¥hndaht b lorericekolaRdWhs 4.954 g

Wm in DVF (34 nL) was added sodi um cyani de
3%0%%3'@6' 114.6 nmol ) and tetra-n-butyl anmoni um i odi de

(0.56 m, 1 Aéﬂqnd’im’@b} 6-hjb@xyBaiehEine-3rdaXsdkyRe A6S metiyl 6Q6r

. After coole t o anbi ent
Rl theve 2RO g S Y Gl o e P lp FHfiix
dérabémluretah@ ma{r&ifedrihere fongitad The ﬁéam@irﬁglxﬁﬁé whE lttﬁ&rt cogled and
nd concentrate

AT T T NSt
(ﬁmnce&hhﬁbateﬁa’@ul T pt@_c@ﬁatd wab. colledtbd by BiEraforiRkhedV@sh
RGN R AE R I A
stllda(zh@ﬂg @t79% ylé]d .The reaction mxture was warned to
anbi er& t e%ear ggll%on OQ% ch?oropyrldgzme 3-carboxylic acid methyl ester
obtained above (4.359 g, 25.3 mmol) in dioxane (145 mL) was treated with 1-(2-
triffuoromethyl-benzoyl)piperazine hydrochloric acid salt (7.80 g, 26.5 mmol) in the
presence of K;CO3 (10.14 g, 73.4 mmol) and tetra-n-butylammonium iodide (0.071g,
0.192 mmol). The reaction mixture was heated to reflux for 24 h and evaporated to
remove dioxane. The residue was purified by column chromatography to afford the
desired product (8.666 g, 87% yield).

D. To a solution of 6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yljpyridazine-
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for 1 h, and a solution of cyclobutylacetonitrile (2

g, 21.03 mmol) in 9 mM _ of ether was added dropw se.
wOoheosroessbt i ng m xture was heated at refl ux foPCBUS2004/024548

and then stirred at anbient tenperature for 21 h. The

reaction mxture was cooled to 0 0C, and slowy

guenched with water (16 m ). A solution of sodium

Brganboxylid@cidmebylgstar (4.4a8 er 11(.89 mmol) invigtshydwéuran gigml) and

I =i
G AR o ARG 1M AGEBRUE tdrofRrplet oy e nmo. The
tehciom rﬁattm;wps stifrechat amblmtﬁ@npenature &rizerheaiid the rH adlke solution

VES SiBSPRL =8 R Bth hFa B MR RS B eH 08T The migure

am ne as ess
as eorgentaieyl. Ethy! Juptate (010 mi) wwa@ﬂaﬁpttwasld@mnd the product

\gaé)él%c m§ dT?ﬁ%Q%QWJs %ﬂ%&t@@ b? lltr‘éﬁ(m)or ob%ﬁ%ﬂ? %&ny n?c_e)ta,\te and

dhiete’n hrybcﬁcm artiord dias i@t@ Qbmm)mdn(@fi@ k). ohlya aquelogs jayer yas extracted

Sl St i AL S LR RIS B ectoborion o
titeceponproond A6 g). Tﬁ@eto@banndumteai prhgeiciees ﬁD@%gl(%"d vieid).
di chl oronet hane (13 nL) and added dropwi se to the

m xture of cycl obutylethylam ne (0.47 g, 4.74 mol)
and triethyl am ne (0.8 RREPARATINRAEr onet hane (25 ni)

EAE SreERAPERNSY R ﬁb?hw%%m‘g@éi %BOB(\FthLAgﬂ? FENT-4-

reac |on m Xture was d ed Wt orome
m.) and washed sequenti al ENYWAMIDE 0% aqueous HCI

sol utjon, " sabupakedoNEHEGELAN MBLAT 4 HE ALOAMC in

| ayer Wwas dri e over evapor at I n vacuum
dlabhlpfonpaivaren(6B ynl) elagradded memen@ﬂaplh)yfoqlgwe@ by thgeaddition of p-

SRBRILEL Pkt 2% RSB T Soedh gt
21 84} aihb@bt tebpéPaturd. JBe r@addidn nlixtdds WwasBen BREPARKTIAERhy! ether

BT BB TP e e

whs Gné):ﬁomd{aasm andgmrenastedid affard tha mrbdmablnm%’i% y{eBD(8. 48 g)

Fhin b alhal gl T BB b o (42

stirrBng ng arsoludiby pf nheneldysuioiolasid| ms-d@rnw abter obtained

Fﬂ&%g@'ttl%aq[,\ﬂg 3 r}{%ve dﬂ-eIF géjaghi \%3 g@&ecf érﬂ’L”%F%ﬂTu'Q}é’b‘g?de (ammonia

was con
amtielﬁrﬁs G-30pe) a'tQ!DrreLf‘rﬁSZMnmol)Tﬁee mactian enixtare was stirred at

r| eg{ %%dae%ﬁire JQrES é%% dfh\é'arga TQ'IWT%QM afvtr" t gérgle\?/@g@nethyl ether.

r“'reducedpressure: ecr S
abetanbined ethe( sdluiﬁbnm;s driedgivee Nlak&OmJ‘rtbdmtlﬂdd apder atomophere at

S A e e iR Bpo R Pt
(&ajcamwéhmylh)rmer plmftChwrphosphonl um i Odl de (6.20 g,

o 2 PLTRE SR PLARA S Lol cloiifacte (1.0,
P A tramel), chloroform (36 mL), dimethylformamide (0. 25 mL) and thionyl chloride
(3.05 mL) were added to a 100-mL round bottom flask. The reaction mixture was
stirred at 69°C for 43 h and then evaporated to dryness. The solid residue was
dissolved in dichloromethane and the solution was added dropwise to the mixture of
pent-4-enylamine in THF prepared above and triethylamine at ambient temperature.
After stirred for 1 h, the reaction mixture was diluted with dichloromethane and washed

with 10% HCI, saturated NaHCO; and water. The organic layer was dried over
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was stirred at 97C for 48 h. Water (1 nlL, 55.5 mmol)
was added, and stirring at 97C was conti nued for

wanoisheresi8 h. Water (125 nli) and concentr at edPCT/US2004/024548

hydrochloric acid (5 nL, 60 mmol) were added, and the

m xture was extracted with dichloronethane (3 x 100

mL). The conbi ned extracts were washed once with

KaiS@,and eivepbrafet fin vampues i Rurifisatidnatyecolumit clyometnsr ariy edforded

t L duct 1. 09
BOAIRE AT R bERAH o, 86 WBRAPIOVEL Ga o)

vvas aBded To a;mlusen Dtﬁ-ahlvrowmdamey?z-saribpméld asigl n@mt—éﬁnwfamlde
h I
ST B Sy oy TR e

(Nazfng,m 4t53rrmdb)| ditie reastioe maixtureewasbleated tqr@ﬂwf overnight (Thid

Wfﬂsjlo c)aygdntﬂiéearﬁ_@( ﬁ)ag ?ﬁrlhye?é o%ggﬁ %}[néa' \ﬁa ggr#eﬁd &Y the solid

restuetwasglissolvid irea wixiutee ey aa;etatef(ﬂQQ(meanctwateath mL). The

th t t
PRERCTNE B8 sBbarBiR B ng EGRLSIAEF wbl bxfiBtuc wilfiEing acctate.
Thé bombined ethyPaaetdte lakes okt drisd ayer @ezﬁanHWdﬂQﬁ(itr@@d to yield

08 bl B el 8D sSSP Bl O €

hydr oxi de precipitate, which was rinsed with three

20 - TBESRAR s o§hPSnds ¥ i€ RISHIRR ar ALLIABS YU not limited

comnbi PR SOPVEnt Was® di st 1ed

6 BB6 fglo(BRPéxaafples- cycl obut yl propyl am ne as a col orl ess
l'i qui d. PREPARATI ON 21 SYNTHESI S OF

- Pl PERAZI N-i - YLPYRI DAZI NE- S- CARBOXYLI C ACI D ( 2-
CYCLOBUTYLETHYL) AM DE To &X@MRiE bn of

6- chloropyr\ﬂ@.ﬁl -(2-

(2-cycl obut% h‘€$ S%ﬁﬂm#ﬁﬁ?éﬂgbc ACl[P §6 [4 (2

ac etTcRiFltLﬂ@R@l\/(Eﬂ(B—l\ftiB)ENMYlédﬁBERﬁZb‘éﬂéﬂ-l]l?ﬁéRlpl’\Zifg 3gYLIAMIDE
15.00 mmol ). The reaction m xture was heated to refl ux

overni ght. The m xture was evaporated and the solid
r esi dde angisretiskkiion of [ét(ﬁydmlmﬂé@@n@ﬂs@elpﬁ@zmhﬂ'](@at er

gg{@ ro%‘egt -E)Iﬂgn o rnagg 536%8? ?ﬁﬁcﬁ} ifdet Jan (10.0mL)

ous yer S ex acet a
1e8 autlpd 4ﬁmhyiwﬁamm<da@d K:b0get- 3 em»efp&ovmd tad( ver

?ﬁﬁ%&n i agpf{lﬂ)gﬁ M‘éagrﬁo%mz é_{élgf‘@ LS. ghé’ ﬁ'ul)&trﬁ% Wdstdtifred at ambient
yéreperptuRRERARGNT OMat2pwaYRIMESIS! mg mlxture was extracted with ethyl
R T
mésnauezwasjmmlm agadl o wpalheroeur ok alftyidasetal® . Bheysoliggwhich

ﬁ&! %lta't Wo&ggg lamhlu ﬁ‘Bf l@e@ﬁe whB fitdrea Ol c?‘f'\ﬁ d?b&ﬁ#\?é%uum to give

ore then cool e
qmnmmdmtt(mlomgms, a whdie ecltdrin @8 ¥dyieldt PH MR h’gﬂo MHheCﬁDCls) 3

SaBuG. 41d bhan Pr e O ShFE TR ST R 005

B636-9i3¢) 215(,31.83-9)51, BOp. 94-96 OC. 1H

EXAMPLE 1.1
4-PHENYL-N-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZIN-
3-YL}BUTYRAMIDE

Following the procedure of Example 1, making variations only as required to

use 4-phenylbutyric acid in place of 4-methylpentanoic acid to react with [4-(6-
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NVR (300 MHz, CDCI3) d 2.68-2.53, 1.13, 1.03, 1.00,
0.70-0.61 , 0.38-0.34, -0.02 - - 0.05. PREPARATI ON 23

WO YHBHERISS OF PCT/US2004/024548
6- [ 4- ( 2- TRI FLUOROVETHYLBENZOYL) Pl PERAZI N- |
YL] PYRI DAZI NE- 3- CARBOXYLI C ACID A. To a net hanol
sol ution of 6-oxo-1 ,6-di hydropyri dazi ne-3-carboxylic
aarnidopyridained-w)pipef&ziha- )@(Z-Elﬂu@'onﬁMy)phmﬁ)rﬁe‘tdaﬁbrfeh'tf@rﬂst'lb

nuRiaB S BB 1 WP periackloBored o KaRISSHER. oo s

|C9 08|36, rass Va2l V5607 aﬁtEQS-VhZS 7.88711607.0%, X108LF8VE03-3.88,

PP S0 A SRS A TREASET ana e s~ ©

5 liquor was concentrated and crystallized again. The
total anount of product isgl was 4.954 g (100%
yield). B. A mxture of EXA%D?-E

6gf(yldnI'glﬁ@%(VPH&NYHlW\B{anI(DQWFLUDR@ME'HHB%UB‘ENZQWLQPIPERAZIN -1-
obt ai ned above an | ori de were

carefully heated Mpg’?{f@& g'e}?fg rPéM\é'P@ mai nt ai ned

t here Ffo’.ﬂbw&tgf!hélpro’Eb@thé@ﬂEkarﬁﬂem Pﬁakfn@ VAR&tidnE dnIyCRAL8Gred to

10 RS KRS BrrehHho B Geldh RSB e iibenrpimas dareact it

i [A(©-ahmired pyeidietin- 3W)ﬁlpérraeihl-pyl](aitﬁlutbﬁﬁn&ﬁillb ygdné}Manone the title
filtration, w th saturated wat er

RN 358 QA B s M PON ST (0 M) CHUNMIRS08 MHz, CDCL) &

yei4, Mgsolmd?(sé P48, 7930 779(% vigd d)rs, @95@9163%%'%1 AP 61-

I
HAET b2 DB L ST o) i v e e (145

15 nlL) was treated with 1-(2-
trifluoronethyl-benzoyl) plé)rxram ne hydrochloric acid
salt (7.80 g, 26.5 mmol ) i Pesence of K2CO3

(10 14 g, 73.4 gwRITHESNS OFel- Bangg%ﬂﬁw%m Ihgglt gg
| Xt S
{ o EF DR Tl Ry OPUaR ST b1 P ERINAZINS X BCE TAMIDE

The resi due was purified by colum chromatography to

afford the desired product (8.666 g, 87%yield). D To
20 5 sol UG 3stirged solution %f [4-(6- amlgopyrldazwq 3- yl)pnp?e¥azm 1-)yl] -(2-

an[u@fc(rﬁethﬂpﬁémmm@ﬂ%hbﬁé Pﬁm gy3. 7mrﬁ>&y RAidhickodbinane '(ét%)L) was

e isaR st £55 i folameout shy s ban3o ikza emaRahycrate
I(n 1Y) ard M@tmmedﬁlamﬁtcﬂamn)aN%tléﬁca?»roﬁlmIM(@ MLY®he resulting

The reacti o was stirred at anb

f@ﬁﬁéer%{%?fgrqd?w %mwwwae@ e Tb I REgB PEICH(5R Mikkvas added.

25  adietstiredg fop 2Fhoutd e caEien iihatre sdiamal Qfithcl 085 H@l (19N RlaOH
s concentrated. Ethy

ggétwgﬁeé(?rﬁyoov%ﬁ?r%@g%e Qu gnd gancenlrategdn gﬁqyo(tﬁ @fford the final

phndkias a \das 16w iopi TRE oil Ae pﬁ@ﬁdddoy\/@ﬁm@ri)hﬁr@%%rébhy

f((lillcl%kr)r%trr{e nainevi@es&-eld élg .’E) prg\tnglng 1616(2189t g‘tp%rg Hr?al compound as a white

solid in 89% yield. "H NMR (300 MHz, CDCl3) § 9.12, 8.29, 7.72, 7.63-7.49, 7.35-7.33,
30 6.99, 4.65, 4.10, 4.05-3.83, 3.66-3.54, 3.33-3.29. MS (ES+) m/z 500.2 (M+1).
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dried in vacuoto afford the title conpound (3.60 Q).
The aqueous | ayer was extracted with ethyl acetate,

wdriesdimser Na2SO4 and concentrated to give thecsaszmwd/024548

portion of title conmpound (0.463 g). The total anpunt
of product was 4.063 g (95% vyi el d). PREPARATI ON 24
SYNTHESI S OF - Pl PERAZI N-i - YLPYRI DAZI NE- S- CARBOXYLI C
ACI D PENT-4- ENYLAM DE AEXAMRLEBI1uti on of

d| c rglr‘ré aneﬁy'g%%ﬁq_ WARIQEU@Réﬂ\gE il g I)Fl%b?&EI%EjIAZIN1
foll owed by the adURYIRIDABIN- a{chJ}Blé'ﬁ\éBAW[DEyI chl ori de
(7.2 g, 37.8 mmol) at 0 OC. The reaction m xture was
stirred for 21 h at anbient tenperature. The reaction

rri Xt UFalowasy mb@mc@iduwcécExwﬂple 2ireaking vagiatiens ¢rapes redgpired to

165 RS SRIVEI R b AP KL ol el oo

ammmpyﬂdaamefﬁ}yﬂ)pvp@rétloﬂsyl](%iﬂponnm&tmylwhengt)%waeme (s ue

whi ch was  used for then te t t
iR Y S IBE o Wi BB e a8 5 MR o iRE oo 5
bokueBe-A6%W.96) 11149, AS007 08411004 309y3.28 51 40, 1089-088e169-0.84.
above (3.42 g, 14.3 mmol) in THF (55 L) was added
amoni um hydr oxi de (ammoni a content 28.0-30.0% (100
m., 1532.6 mmol ). The rea&EXAMPALER@ ure was stirred at

' r f : [ j '
o R R G P RRYE B e N SEER  ErHER mioaz-
solution was dried over3NapBOETAMIDHEI still ed under
at onophere at 500C to yield a THF sol ution of
pent - 4- enyl am ne, which was used for next step

r eact Folibwind lm@lﬂroéeaiutdemmdé 2 qadkingvari@tions &y ad required to

ie %%Ig%y%rco ic@.mazcﬁl')ace %m%%% @g}é\l LG acCiTE rea&%%d[ﬁ%—e
dmﬂ‘ibbklrydafzﬁ’(fj Mﬁplﬂaa(zﬁ Qﬁ](ﬁdtr)fluartﬂlnéthlylmwiyl)mbthanbnb: te3titeH

re a n. ro to
Pahpe o was shiained aae el rali D %oagor o by bog G Gpoi o
gvlepg Bﬁlt BY5 1063 ryBee Y87, Tﬁhﬂ $of3,l ?Qa-esasda.eoxﬁ&d @basmls&,ems-
i chl or sol uti on was adde r opw se

138’3t i’1é1nM§t(E§${1'67? fﬁgrg (&' ghyl anine in THF prepar eg

above and triethylam ne at anmbient tenperature. After
stirred for 1 h, the reac re was diluted with
di chl or onet hane and Washe'{:le'\g\;gtjmE , saturated

NaHCO3 and wat erz-c?h:eosmmvwﬁy@xvmes firized

over [, Macuu

Rt AR R v SRS BN ST
powder (1.08 g, 61.6%yi el d) D. To a solution of

-chl oro |neScar |c aci d nt -.4- enyl am de.

synt hECTSURS BEaveced os Katpio iaing histdnE B AR rfdtirea o
usé cydlqdromﬁemdﬁmem peld &Zplﬂ@a ¢floeRoyl@xyatdticadiartal react With [4-(6-
raﬁn?ncotplyﬁgazm leperazm-hyl?(& ‘?rdﬂuoromgtaylHﬁ(eny\é%reﬂ\a%%e (t;\reL Fﬂe
compound was obtained as a white powder (41% yield). "H NMR (300 MHz, CDCl5) &
9.17,8.32, 7.72, 7.61, 7.54, 7.35, 4.10, 4.01-3.88, 3.69-3.61, 3.57-3.55, 3.43, 3.33-
3.30, 1.14-1.08, 0.61-0.57, 0.27-0.24. MS (ES+) m/z 464.5 (M+1).
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i nindi cated the reaction was conplete). The m xture
was evaporated and the solid residue was dissolved in

wa 051 wmse of ethyl acetate (100 nmL) and wat er PCTA82004/024548

m ). The organic | ayer was separated and the aqueous
| ayer was extracted wth ethyl acetate. The conbi ned
ethyl acetate |ayer were dried over Na2SO4 and

concentrated to yield theEKAMPEECR4pPound as a yel |l ow

S AOSTE P R e R DR U E T B appERazIN--

not limted to theYL]chYRBDIAZIN-SXAFACETAMIAMVPLE 1
SYNTHESI S OF 4- METHYLPENTANO C ACI D {6-[4-(2-
TRI FLUOROVETHYLBENZOYL) - Pl PERAZI N- |

- YL] PY¥RIIc47Ag INheS‘prMbéd%Mz BEEXamsle 2f nakiad vamatishs @Alyels required to

P PR STHY RO SR o PReR B BEioseelc 2eiddaashity [4-6-

Iarn|rhcgiyrlddimdsqiﬂ)prpafaz(nlﬁy@(%thﬂudﬂ@ﬁet&?lﬂﬁ&yl)methanone the tltle
- met h|¥ Yvent anoi ¢ acid

S9MpoUNAS DR eflaR G sy Hoer F7Ph iho NBARAA0R BT, DO 5

mués sTﬁe7 muxt B8 €7 BT . S, I7rcr2ed 1@t 4@&1[3 &3 d0eHPR BB S5, 3.63-
was added Xt ure was

ni Wt er

§t,5%’§d5%3t‘h6 StHyP- 3%6\4?&?%* "P’F?e46@031@4h1éd or gani c
| ayer was dried with Na2SO4, concentrated, and the
resi due was di ssol ved agaln in a small anmount of ethyl
acetate. The solid, whichEpAMELEiZ-ated by dropwi se

addi t bgn3 gfrm@mn@TMmﬁc%LGPR@wANécmwbﬁf(L@A@m V\ﬁ? [4-(2-

vacuumto r oduct

Lo otk N}EMLB&W RSB AR 1Ry BIPALIG 0AAVIDE
8.36, 7.74, 7.63, 7.56, 7.36, 7.05, 4.03-3.98,

3.93-3.89, 3.69-3.62, 3.55-3.53, 3.33-3.31, 2.51,

1.63-1.61, 0.91. EXAMPLE 1.1 4- PHENYL-

L/ - {6anovo.a i ﬁbb&ﬁ@@@%ﬁﬁé\@q}%mﬁ’b B&%hé\loﬁry\éls]ré’\(ﬁ'ed to
DAZ| N- § BUTYRAM DE Fol | owi ng procedur e of

ERS Ay &5t PH@YW?%“FB@TQOMF 90155',“ P@a‘a Pf kepzylexyagstic acid to
%@ngw |[4b€63-é(rﬁIn@pﬁﬁda%nl-@yll?dlﬁé‘r@znﬁﬂ AN PR RY oPRAG ASHRING!)-

acCl or

W t
mpﬂc@ogﬁ,l tﬁg 6‘9? P%E?lﬁ’ld@N% 9?}@15@11 35 Ay hjte powder (48% yield). "H NMR

(Mid Mﬂztmmtlay%ms bsl ph@"wdsd ffeédﬁafr&ne,ggt JiJ©1I3' éd 9 63-3.60, 3.52-
I\é’gpoun was obtained as a white powd (9% ¥I67 236 1H

- Rt 7&bef3)- 28 1920, S £, m/? 47@3(%@
7.36, 7.28-7.25, 7.19-7.16, 7.05, 4 03- 3. 98,
3.93-3.88, 3.69-3.60, 3. 54 3,52 33-3.31, 2.70,
2.52, 2.06. EXAMPLE 1.2. (‘\MPME%XYPHENYL)

L/-{6-[4-(2- T@\@LWEKNE@B\WDIBV@W[MZ’-
YL] PYRLDAZI N- 3-Y \}( YRAM
TRIFLUOROMETH LBENZOYL)PIPERAZIN -1-YL]JPYRIDAZIN-3-YL}AMIDE

Following the procedure of Example 2, making variations only as required to
use cyclopropanecarboxylic acid in place of benzyloxyacetic acid to react with [4-(6-
aminopyridazin-3-yl)piperazin-1-yl](2-trifluoromethylphenyl)methanone, the title
compound was obtained as a white powder (32% yield). '"H NMR (300 MHz, CDCl,) &
10.07, 8.40, 7.72, 7.61, 7.53, 7.34, 7.03, 4.02-3.82, 3.67-3.55, 3.49-3.46, 3.30-3.27,

2.09-2.01, 1.09-1.04, 0.88-0.82. MS (ES+) m/z 420.2 (M+1).

69



10

15

20

25

30

35

Fol | owi ng the procedure of Exanple 1, making
variations only as required to use

wa-200s/0metshoxyphenyl )butyric acid in place of PCT/US2004/024548

4- et hyl pentanoic acid to react with

[ 4- (6-am nopyri dazi n-3-yl)pi perazin-1
-yl](2-trifluoronethyl phenyl)-nmethanone, the title
conpound was obt ai ned as EXAMPltEe2Fowder (20% yi el d).

7" 40, FPREGUAGYETE Bl opeidnecBrbifiG foB g ere

3. 70RIB.UBIROBIETHY LBEMNZOY LABIPERAZNI -PUP YRIBAZINZG 2t’S}AMIDE

1. 90, BANELE. 2 SXTHESES 62 SR it rkPad el to

uSEL]-riRYGRoDETHYIGySoMOPAGERAMGIE Fad in gate eidzenggbxpacetic afid to

S RO PELTs S BIBE R b Bpneny)-,

weibhhomey thet ﬂrtmr@n(r@mn divps whtairsdicasda white powder (16% yteld) 1H NMR

Goh AR S SRS A B 27 768 Tsbr 1Bl Boaa g, 3.71-3.62, 3.60-

3.68,(B341B1821 hphand ) dB9engb.)MS (ES+ehirdayed o) m de (2
m.). The resulting m xture was stirred for 15 m nutes
and then benzyl oxyacetic acid (1.2 nL) was added.
After stirring for 2 houEsXAMRLE 28cti on m xture was

aRpa s e e SR B PR b SR BN a2

the final am des, as—mIHBUQRmRmDKWACEFWH\MDH was

f b I h
(i criaPub R Rt < Fatgle ™ Reing yetons ey g regures to
fisen3| 3, S-aifiporopebparyjacetu doi laqdlacxé df beBSA6yhedtid. acidHo bRt with [4-
(PR o it gy Fyorinediphichdrgaidnen, e ute
io%%yg&%?_/'%;\( dﬂﬂﬁai»ﬁ@ﬁd@ a White PORdEr (604 el EXAVRIMR 230D MHz, CDCl,) &
9 P36374- (210 FISOORATET PR BERA S SR PERAR 8, §.84, 3.71-3.63,
Ybb B, BAALI3-2YEg-BUS YIRANEBE) it $aB/6 (1g+1)he procedure
of Exanple 2, nmaking variations only as required to

use 4-cycl ohexyl butyric acid in place of
benzyl oxyacetic acid to ramMPVERl® [4-(6-

ag/nl ]n?gx{éﬂ?cﬁxgK@MM%@%%%P%T%WZQWP{%WlN-1-

conpound was obt FLJRYRIBAZIN-BHLIRROPIOIAM(DB % yi el d) .
1H N

7 49, Tk e Ghopagts Of Ergnnls 2 Shakygraondy gerequired f
dj&@g{bﬂ&ﬁ(ypwﬁ%uﬂm&Ia?)eBTHéP@?ngyacetlc acid to react with [4-(6-
L/-{6-]4-(2- TRI.FL BENZ PI P - YL] PYRI
BPP RIS YRR T RoT TURR P BV D DaHGPa e Ue
&mstna Was dméqhéwas/awhﬁé ipew8eronh % yasldY. élq MR @BU0OMH3.ECDCl3) §
Suasyncel) f?ﬁfg bs, . 268, 22 3T Y P BEF 1S 230 861 B

3.54, 3.43, 3.33-3.31, 2.73. MS (ES+) m/z 438.1 (M+1).

EXAMPLE 2.10
3-PHENOXY-N-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-
YLIPYRIDAZIN-3-YL}PROPIONAMIDE
Following the procedure of Example 2, making variations only as required to

use 3-phenoxypropionic acid in place of benzyloxyacetic acid to react with [4-(6-
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am nopyri dazi n- 3-yl ) pi perazin-1

-yl](2-trifluoronethyl phenyl)net hanone, the title
woanpoundswas obt ai ned as a yell ow solid (67% PCEIUS2004/024548

1H NWR (300 MHz, CDCI3) d 9.18, 8.35, 7.75, 7.63,

7.56, 7.37, 7.04, 4.08, 4.04-3.88, 3.70-3.64,

3.60-3.58, 3.35- 3.33, 1.31. M5 (ES+) mz 438.4 (M+l).

dBAMRIEaZin3- 7 )pPeCLAPRONA-WETHIOK thyiphef@)ethémone, the title

S RS TE oati, Po0

10,0884 I7e7 427 . 6rmk5597 3417.28-7.2257.05) 6/9$l,£ 88 i éd)1t3)96 3.92-

SRR AN ARV TR PPN e R o )P 358 0T

am nopyridazi n- 3-yl ) pi perazin-1-yl](2-trifluoronethylp
henyl ) net hanone, the tit was obtai ned as a

whi te powder (41% vyi el d)éﬁﬁﬁwwoo MHz, CDCI3) d

S (AFLUBRBPHENYI:N-16-B(2- TRIBEUORGBE TH Y IBENZOYIL)P3PBRAZIN-1-YL ]
3.69-3.61, 3.57-3 4 14-1 .08,
0.61-0.57. 0.27- opg%‘[’%%"‘z%ﬁ %Pﬁ’i‘g‘g\”% M+1) . EXAMPLE

2. 4 2F4IR_wiYIgHOXMIEEHIS Y Example 2, making variations only as required to

iy S B Ty R SRC TR SoR 8T POt IR R 0 BP HdR fch Wit [4-

@tarkixappidazia;3-yikpengziv-ani] (- Inﬁu@romeltbyl;msnylmmhama; the title

use %@g%g&t%/@ (Qox%@gggt?ggc@g \ﬁg@ Pﬁ ?gﬁt\/&f(:«;oo MHz, CDCls) 8

fOTR B N, i7deZWTB-737£b)nB@,eI.M,Im8L6&5 B(9®; 8151 f 3.20, 3.02, 2.92. MS
| uor onmet hyl phenyl ) net hanone, the title corrpound was
Gortaimea’ %Z O\}fu te powder (72% yi el d). 1H NVR (300

MHz, CDCI3) d 9.53, 8.34, 7.74, 7.63, 7.56, 7.34,

7.02, 4. 16 4.04-3.89, 3.8 69-3. 65, 3.63-
3.61, 3.59-3.56, 3.46, Eé%"@’%z“%s (ES+) nlz 468.3

fMtNoX Wi 3 RIFL UOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZIN-
2,2, 3, 3- TETRAMETHYLCYCLOP XYLI C ACI D
{6-[4-(2- TR FLUOROVETHYL ERAZ[ N- |

- Y'—] Wﬁlo@% Ne Broded ivd IPExERIpleominigkind eariatioteshly 8s afquired to
, . maki n%ﬁ/arl t| ons onl

R oReais b MR Pepma Bt B e s
%%@yrﬂazbﬁwwlQé‘rﬁﬁﬁeltyl}()Z-&ﬂﬂudthiﬁ)eﬂwnylbmbihanone the title

R BOEA SEeie A s pPRESTBEY Wgil ot G o0 112 Bocr,

sbtiai pes, ‘ﬂs'zar @@Iﬁ@a posians( 48% 3/6@@31 1184, NM3, 6:3B0MS (ES+)
d'8.77, '8.28, 7.72, 7.60, 7.53, 7.34,

MHz, CDCI}
B/0465.6(M113. 85 3 63-3. 60, 352 3.45, 3.31-3.27,
1.78-1.74, 1.28, 1.20. M5 (ES+) miz 476.3 (M1).

EXAMPLE 2.6 CYCLOPROPANECARBOXYLI C ACI D {6-[4-(2-
CE:')A(AM(I%LE 2.?3 G D {6-[4-(

2-METHYL-1-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZIN-
3-YLCARBAMOYL}PROPYLAMMONIUM CHLORIDE

Following the procedure of Example 2, making variations only as required to
use 2-amino-3-methylbutyric acid in place of benzyloxyacetic acid to react with [4-(6-
aminopyridazin-3-yl)piperazin-1-ylj(2-trifluoromethylphenyl)methanone and then
treated with HC), the title compound was obtained as a white powder of HCI salt (48%
yield). "H NMR (300 MHz, DMSO-ds) 8 11.53, 8.50, 8.12, 7.84, 7.76, 7.68, 7.62, 7.54,
3.90, 3.36, 3.25, 2.20, 0.98. MS (ES+) m/z 451.2 (M+1).
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TRI FLUOROVETHYLBENZOYL) Pl PERAZI N- |
- YL] PYRI DAZI N- S- YL) AM DE Fol | ow ng the procedure of

waxersplies2, naking variations only as requi r edPCO/USS@®4/024548

cycl opropanecar boxylic acid in place of

benzyl oxyacetic acid to react with [4-(6-

am nopyri dazi n-3-yl ) pi perazin-1
-yl'1(2-trifluoronethyl phenyl)nethanone, the title

conpound was obtai ned as vvder (32% yi el d).
1H NMR (300 Mz, CDCl 3) W%ggzs 40, 7.72, 7.61,

7.53, 7.34, 5:[U),3]D|IH[§2-A3\|~82(L BEITANO!HSAGBD/{@-[@(%G

3. 3078 Oﬁg}c(ﬁ@??’@g%ﬁwéoggﬁPE&AZ&]-%%L?P@I%IDA%\I—(SE%AMIDE

| - TRI FOORONETHYIOCY T OPRERMNECARBAXNY VY iithD ohB-ds4eqdired to

e S e LR

wé)pqutazdhkyid(ﬂﬂyﬂlmometquphefdll)mthwene the title compound was obtained

bstd dfild “%Q@%@%él 0 RRREBDIAL, R o1, .47 7722984, 755,
[7435, G-Qely A 1088/84, Baz0- 315‘;3 3/59-Pi46e8.33i330 3.17-3.02, 2.59, t2 39, 1.84,
SR B L, P G SRR sk eids 0 00
n|a4me1 32389 1391215 ux:r% 2d. 23 627. 1@_1128 9371%6’128 _71 23@18528121 92,
180 o v apleh o %0 % Ty Resrod o, 210

(M&-(5S+)EXANRDE (2148 ).

L/-{6-[4-(2- TRI FLUOROVETHYLBENZOYL) PI PERAZI N- 1- YL] PYRI
DAZI N- 3- YL} - 2- (3, 3, 3- TRI FLUOROPROPOXY) ACETAM DE

Fol | owi ng the procedure &xAMRUBLE52, naki ng

(3 53 i1 vor Barspam o EE MG -t of
bé'ﬂRzﬁnlwa@waTmemu)PmAmmYmPYRlDAZlN ~3-YLJACETAMIDE

6-
(O CEBRR) YRR ARRAITE et eny e reauired o
@gﬁﬁé@myclmpyjbmaxy)mhaﬁcﬂl imblaice opbaviglox(addte utiglte Yeact with [4-

%é_l E%IWPQ'Z%%“I;%—%QP g%gli' )1'ﬂ](%gqéb@gﬂe:%y'@l?ngg@g%agom the title

8ompoB1b8as Gotsite@as8 write 36HB(BB6 R.436: Reldf.'HVBR ES00 MHz,

B30, Sy 2t o P oS, POPERAZPRT-5.89, 3.64, 3.57-
ST RELKE 5 4t SO e 3 Ly o o)
P R LA NN LN AN
behzy1 283 ace, ¢2a8] TROD M8BCY20 ¥012[46.4 %55 45.1, 41.2,34.5, 7.8,

2% P@%{Sr 9a2| g?%ﬁé\"ﬁ@)l Sﬁ;ﬁ;z/: ?nét hanone, the title

conpound was obtained as a white povvder (11%yvyield).
1H NWMR (300 MHz, CDCI3) d _9.44 31, 7.74, 7.63,
7.55, 7.36, 7.02, 4.02-3.5&A VpLggs 3, 89, 3.73,

EBYNFHESIS, 0B 694 ISOXAZOLE-5-CARBONYL )PIPERAZIN-1- -YL]PYRIDAZINE-3-
CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE
To a stirred solution of 6-piperazin-1-yl-pyridazine-3-carboxylic acid (3-
methylbutyl)amide (277 mg, 1 mmol) in dichloromethane (15 mL) was added
isoxazole-5-carbonyl chloride (1.0 mmol) as a dichloromethane solution in the
presence of triethylamine (0.4 mL) at ambient temperature. After 1 hour the mixture

was evaporated and the residue was subjected to column chromatography. Final
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3.54, 3.43, 3.33-3.31, 2.73. M5 (ES+) nfz 438.1 (M1l).
EXAMPLE 2. 10 3- PHENOXY-
wQL20¢581 685 ( 2- TRI FLUOROVETHYLBENZOYL) Pl PERAZI N- BET/US2004/024548
YL] PYRI DAZI N- 3- YL} PROPI ONAM DE Fol | owi ng t he procedure
of Exanple 2, making variations only as required to
use 3- phenoxyproplonlc acid in place of
beaastivas)issetd as aciold (0107gofeld29%). 'H NMR (300 MHz, CDCls) 3 8.34,

é;‘o@(?g%@ SR SepL e P DREL BN, 6 1971 o m

mgh. was obtained as a white powder (52%yield).
1HNI\/R(300I\/Hz CDClI 3) d 10.08, 8.40, 7.74, 7.61,
7.55, 7.34, 7.26-7.22, 7.05, 6.93, 6.88, 4.34,
4.01-3.96, 3.92- 3.86, 3.BHANMPED3.13.55-3.53,

3 [%?Q ﬁﬁﬁﬁ%@%&g@&gﬁﬁrﬂﬁ AEVRAAVEL. c AR BrfeERAZIN-

L/ - { 6-1-#LFRYRBAANICRDARBYXBENZATL) 63- HEFRHZLEUIYMMM!DE

Ez?rrgézﬁozl\b‘%rﬁlﬁ} E:rgg: ZQ{}A %E@pgel ,ymgggg atfoeng (%eng%\g r&ﬁuwed to

gsé 4= rﬁéthylfﬂéﬂﬁhmydn)etbﬂyBﬁH@pnazolam -chrbonyb Iclaloede)l'n place of isoxazole-5-
enz tic aci

CEa Gt teasty Mity: BRRestA TP Is P PR e RO
dewlw )awlec?éyd aneo itk %}irﬂim)uhd wes abmmum% white pbwdem@d%ageld). 'H
Roa ety CoChbs B8aks 831 50 8 bONTH7 S Y 58 3 6PN 1 F5-1.62,

3 &501 48-0da. M @8?%/92154.2.(912.1).!\/5 (ES+) miz 502.7
EXAMPLE

2 BUTbXY N-{6-[ 4- (2- TRI FLUOROVETHYLBENZOYL) Pl PERAZI N- 1
-YL] PYRI DAZI N- 3- YL} ACETAQ&,QEPEEBIZ)V\A ng the procedure

| Ki
o i PRI BRI ST e e o
to react \é\ﬂthdAéRE(cﬁxvquolD (3- METHYLBU'{YL)%All\/IIDE t
am no rraazli n erazli n- 1- - r
oy Foleias Sirarotedsie BB gt GarayBrs P AE kebrRa to
\ggli télﬁn@tﬂ%bgi@éra(zﬁr@ -B84rko) dilorideIn¥dde(c? xdxddie-5CRMEABY! dhloride to

seapf Wlﬂjl_ 6621periaLZ|g;§ yl—@yrggazn@s? E@ég)}y?lﬁ]agld 43@%&3{!%% amtge 'the title

% THY%L&aé-ébtamed as a whlltlezszowder %7_192& LleBlg)NZ‘H \;\JMR (300 MHz, CDCls) &
B, B @Rﬁl W 3. %L@@%@Lﬁ%ﬁﬁ?@é% %J %1 75-1.62,
FRodd, @vgznmtd&%wwg@@mw@f) Exanpl e 2, making

variations only as required to use

2-am no- 3-net hyl butyric acid in place of
benzyl oxyacetic acid to regraiMPMEtdR[ 4- (6-

6-(4-BENZOYLPIPERAZIN-1-YL)PYRIDAZINE-3-CARBOXYLIC ACID (2-
CYCLOPROPYLETHYL)AMIDE
Following the procedure of Example 3, making variations only as required to

use benzoy! chloride in place of isoxazole-5-carbonyl chloride to react with 6-piperazin-
1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title compound was
obtained as a white solid (92% yield). 'H NMR (300 MHz, CDCl3) 5 8.04, 7.97, 7.44,
6.98, 3.99-3.62, 3.55, 1.50, 0.80-0.66, 0.48-0.42, 0.11-0.06. MS (ES+) m/z 380.2
(M+1).
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am nopyri dazi n- 3-yl ) pi perazin-1
-yl]1(2-trifluorornethyl phenyl)rnethanone and then

wonre@toethssi th HCl, the title conmpound was obt aPQeaSa®4/a24548

white powder of HCl salt (48%yield). 1H NVR (300 MHz,
DMSO-c/6) d 11.53, 8.50, 8.12, 7.84, 7.76, 7.68, 7.62,
7.54, 3.90, 3.36, 3.25, 2.20, 0.98. M5 (ES+) mz 451.2
(M+1) . EXAMPLE 2. 14 5-[ 1, BXAMRIERBAN- 3- YL- PENTANO C

T &%%ﬁ%f@é@t%ﬁ@%%ﬁ%ﬂ%B'é?omc%?{%f"{% XYLIC
-@YCLOPRKIRYH.ET Mibs i d

PO gpetd 10 plase of shensl pxvacer | cogeid tooreact
QORTOF RERsGbTg 2 ERdyBle 3 Haking Vafiafiorls

wth Zin-

%(éhée zlite;p?rbammﬁﬁlgﬁ'dri]é (nZaId;crei dg{is?amgeﬁmmhghlgrmtﬁmmm 6-
i i el e T R

dorfBound. ek, obtaidd as/a BMite Zol(71%. HddB. 'BANMB. (300 BlHE7 CDCls) 8
3078 305600, 3 85730 3570, 38 L 215901 {1 SesbpagieBio.ss, 0.10.

U2 ESe) mkp37hM+157. 94, 150. 00, 134.42, 132. 38,
129. 45, 127.79, 127.29, 127.14, 126.93, 126. 88,

126. 82, 121.92, 116.27, 56.34, 46.47, 45.65, 45.33,
41.25, 40.26, 38.49, 37. BXAMRLE43,5 28.85, 25.14. M

g%EQ@@%%E%E&“W@@}%@PYRIDAZINE-s-CARBOXYuc
TRI FLUOROVETHYL BENDQPLO REIRBRAZPME ETHYL)AMIDE
o LTI AT OF £oLL00 0l BHRSE 4R o
g%cﬁﬁldh%x&&’é‘dfﬂwwmﬂécﬁ?bwyl)aa@ ot i:sfxeaoizeﬁ-ba(rbam;&cbloritﬂe to react
enzyl oxyacetil Cc acl react, W | - . .
PBD FRS By v ol py et T BT BRI FHCA2 IO PRV P e e
)éb@ﬁ&gmd \A/éaléétgéiﬂg@ 835 gtmhﬂetj'tfﬁ/d @8@/pr|@94 n;‘nilr MRIR (ago adHe CDGL) §
a ite soll . , % vyle .
81561 5955 80.1585.61 5 .08, 38,2 50 8% 159, 5481008 2+ E5, 076,
0:4%, 0400Mis (QSQZ,,,;&Z:%(N&1 4, 3.57- 3.54, 3.32-3.29,
1.57-1.51, 0.85-0.75, 0.52-0.48, 0.09-0.07. 13C NMR

(75 Mz, CDCI3) d 168.8, 167.5, 158.3, 148.3, 134.4,
132.3, 129.3, 127.7, 127.BXANMRIE3.6 127.1, 126. 8,

G, F4dE RIPLORBVATHOX SRENION BIPgREZ N i Bl AE -

e-"- ZOLE- S \ | - YL] PYRI DAZI NE-
ARBOX VP ewingths Rrec L'%%T‘W% @Enq—gargngﬁ Prﬁg gs required to

$8b vltinbrethethoRibeaz tilorldeyih-prceiof Eokamie 5 cartoaylydhiaide to
gq(a:ql\g% wg;ggr@ng%g l@-qgti-gy 3@%@-2&55@3@ ’acn% (gpn?eltpuylkl)uqyl)amide, the title
compound was obtained as a white solid (83% yield). "H NMR (400 MHz, CDCl;) §
8.06, 7.85, 7.53-7.32, 7.01, 4.12-3.36, 1.75-1.66, 1.54-1.48, 0.98. MS (ES+) m/z 466.2

(M+1).

EXAMPLE 3.7
6-[4~(5-CHLORO-2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-
3-CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE

Following the procedure of Example 3, making variations only as required to

use 5-chloro-2-trifluoromethylbenzoyl chloride in place of isoxazole-5-carbonyl chloride
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i soxazol e-5-carbonyl chloride (1.0 nmmol) as a
di chl or onet hane solution in the presence of

wonrbwstonwsam ne (0.4 nL) at anbi ent tenperat ur e PCAMUS2I04/4024548

hour the m xture was evaporated and the resi due was

subj ected to col um chromat ography. Final product was
isolated as a solid (0.107 g, yield 29%. 1H NWR (300
{oHizact @G| Bpiperadin3kyl-Brio8zine? 3-8arboxyl G cids(388ethglb 99 3nigle, the

élfg&dﬁio,@ﬁq) _as%%éasg%wﬁgg %%@??O‘%).%%p. M 4 558) 'FIR (400

MMz TEIC, 55 BRIGFZ B6ORONE THYA-7150, 7.35, 7.01, 4.05-3.34, 1.73-1.46, 0.98. MS

ESITIBREBIINE 5 chrpoxvL] C ACi D

(3- METHYLBUTYL) AM DE Fol | owi ng t he procedure of

Exanpl e 3, neking variati ﬁzl\ﬁlgl;% as required to use
1-met hyl -5-trifl uoroneth razol e- 4- car bonyl

chl ogi[4l2-TRIRUUEOROME THY0BERZ DL JRIPERAZ NN YIGAY RIDATENE -

hora (3 A BRY 00 b RO P ROPARESHIE A

Obt ai Aelbwasy mewﬂmdeelumn(ok7%ryalgiggﬁaélaﬁdrhm ?f%fm;uzed to
s grilgipriefpbenzoushichy i Rl agsoridlarpdyy Bipgctto reac
#iH 6Dirkdvidin- 1—)E-}§9M%izﬁe33 2arbokylic Gdid VETYhIbRb PHEAZ)AEdE, the title

ESTRERVTAS SR AL DR P SO (05 218 TP BCRatr o R (300 iz,

ED@H?B% (% 7rgskimg 7/@547%2 o135, elgby4 a&srzeqwﬁseme 0.805@67, 0.48-
yazine-1-car on& |oride in

4- e ace of

BB S B N, Gt & 7B Owfath0. 148,47 134.2, 1323

?2@5}3132762'1'27'1 Ybs. Qy{md@zm% $1£87 hx V4 5 4a, d1.2, 30.6, 34.5, 8.6,
$\,16,l¥ w)d@ de, the title conpound was obt ai ned

4. M g;@;p)é Mrdds yiel d). 1H NVR (300 MHz, CDCI 3)

d 8.01, 7.83, 6.96, 3.77-3.73, 3.51-3.44, 3.42-3.38,

3.36-3.33, 2.44-2.41, 2.31, 1.75-1.62, 1.48, 0.92. NB
(ES+) nfz 404.4 (Ml). BLB 3P

6- ( 4BQWQWEW%ROBENYBWMDP@RN@I\W CARBABAANE-3-
ACI D (2- CYCLODRODYLETl—NQTéﬁM DE Fol | ow é-slﬁ

procedur e JFARRAMFHE ACH ?MQLQBR%YLEH%Y MIDE

requi FfbwiRg H}%%r@(%%%’bf E‘o!é'ngjlé Q%émn@{/aﬂrié‘ﬂonﬁ only as required to
i soxazol e-5-carbonyl chloride to react wt

659 Qﬁgpgqﬁﬁm%pb?pz%g;hlg{gg iR @Iage@gl}ss@aﬂlq e ca@oayl chloride to react

Wik AYA 3 88sbokilie akidt(Rey6ie Boh ide, the titl
g@??ﬁ%&aggﬁqg%l te solid Eé?%% |e(l d)y ﬂf@@&‘l Y00 o

FPPORISOVas ORjaiged as amite so gegy ms. b%“ é %Néf!ﬁ (300
Mla’f)é)cdh I\ﬁ% G, 960 7448 7037427 1107 b3- Po®&.oMB.34ESSS- 1nd62 0.79-0.68,
o 48 o 42 0. 11 -0.06. ‘30 NMR (75 MHz, CDCly) 5 165.7, 163.0, 160.0, 159.7, 145.5,
136.7, 131.5, 127.1, 125.3, 117.8, 115.2, 112.5, 46.0, 44.8, 44.6, 41.2, 39.6, 34.5, 8.6,

4.2. MS (ES+) nm/z 432.2 (M+1).

EXAMPLE 3.10
6-[4-(3,3,3-TRIFLUORO-2-METHYL-2-
TRIFLUOROMETHYLPROPIONYL)PIPERAZIN-1-YL]PYRIDAZINE-3-CARBOXYLIC
ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 3, making variations only as required to
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6- [ 4- (2- ETHYLBUTYRYL) Pl PERAZI N- | - YL] PYRI DAZI NE- S- CARBO
XYLI C ACI D (2- CYCLOPROPYLETHYL) AM DE Fol | om ng t he

worosadwse of Exanpl e 3, nmaking variations onl pCagiS2004/024548

required to use 2-ethylbutyryl chloride in place of

i soxazol e- 5-carbonyl chloride to react with 6-

pi perazi n-1-yl - pyridazi ne- 3-carboxylic acid

(12 (/3 8-tjfluopy2-etdiiyl-Reriflubeomethiglprdpidny! ederisieun alage of isoxazole-5-
obt ai n ' L L1900 Vi .Y, (SN (2-
W&?WJ;%@P@(‘)?@ b rég‘gg'ﬁth?h'&gra%{%gﬁ?' dé’.ﬁg%%'%e. 33,"’“ 2 g‘?’e, AT

Bydispro/iesifylainidk) thel tittocomBBind Wag ®ptainersas awhite sqid (35% yield).

%ﬁﬁ%@@éaﬂ%&@w@%@zﬁw 3.75, 3.58, 1.68-1.48, 0.78-0.63,

0. 48)P2FI0DAZY DIE- NS CARBOM 468. 24EH-E1).

(2- CYCLOPROPYLETHYL) AM DE Fol | owi ng t he procedure of
Exanpl e 3, making variations only as required to use
cycl ohexanecar bonyl chl oEXadRLUE plléace of

ST PR o BB A SR e o coaoe
(2-cycl opr opy! et AgID (2a0Y AeOPROEVLETHY Lydviipliund  was

o1 g5 B P EATE AR N ot
3s66,2-dmbthylptofiohyl clddridelin $8ck .o Boxdzokst5-Laddnylkhitside to react
Ot bk Dbt bt oeh R R s, v
E%(r:n %ﬂ%ﬁ@n%@@hﬂblﬁid\@m (i8I ERHYIRWIIOQ MR OBCls) 5
315 B0 oRIBoh B34S g%»zﬁ? 8 1A 70, JBEDIY, 0.16-0.12. M (ES+)

2/t B66.byer-eret hoxybenzoyl chloride in place of
i soxazol e-5-carbonyl chloride to react with

6- pi perazi n-1-yl - pyri dazi ne- 3- carboxylic acid
(3-net hy! butyl)am de, the&EXAMPEE 8dgpound was obt ai ned

whi t | Do

?—gﬁ@g@%5?3?2—&%%%%&%%8%‘2%%, B SRk RIoAzINE-
. 54- 1. 48, 3ABONBLICSSE QYBHEOPROPVEETHYEYMWIRIEE 3. 7

6- [ 4- %&% CHLORO"- TRI FL iD(M‘—I’I—IY BENZOYL PI)rPE | N- 1 .

L] PRI Y (48 PR FEORATEEIAG: BRS8 FE HIPTBORYEs ke ed o

\h;;‘g% :5$ﬁ|dgﬁ.2tthmc%|ﬂéﬁhglbéﬁzdiyf chifridepih @lade ofrslokanaple-5-carbonyl chloride

A Eartbi g SRR AR O PE Grer TP ap ARy pmice,
[tﬁ?mgafgiﬁ]o?{n? a\{afsmbgdinmm vt olic 68% Viekdh m.p. 164-166 °C. H
PB LR Wb GECkR BT 7B T PO TSR RIS iR 8T8, 048

B4R OMULG. 63 N i(ES£ BRM482m m+1348- 151C. 1H NWR (400

EXAMPLE 3.13
6—[4~(5-FLUORO—2-TRIFLUOROMETHYLBENZOYL)P!PERAZIN—1-YL]PYRIDAZ|NE—
3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 3, making variations only as required to
use 5-fluoro-2-trifluoromethylbenzoyl chloride in place of isoxazole-5-carbonyl chloride
to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide,
the title compound was obtained as a white powder (65% yield). "H NMR (400 MHz,
CDCl,) & 8.05, 7.98, 7.74, 7.27-7.24, 7.09-7.06, 7.00, 4.08-3.96, 3.94-3.68, 3.55, 3.36,

76



10

15

20

25

30

MHz, CDCI3) d 8.06, 7.85, 7.67, 7.54-7.50, 7.35, 7.01,
4.05-3.34, 1.73-1.46, 0.98. M5 (ES+) miz 484.3 (M1).

wexsisPLEssS. 8 6- [ 4- (2- TRI FLUOROVETHYLBENZOYL) Pl PERARR(N4/024548

- YL] PYRI DAZI NE- SCARBOXYLI C ACI D

(2- CYCLOPROPYLETHYL) AM DE Fol | ow ng t he procedure of
Exanpl e 3, nmaking variations only as required to use
250r0.79-06000@8H4H OriAeq.09.chl ori de i n pl ace of

i soxazol e-5-carbonyl chloride to react with

6- pi perazi n-1-yl -pyri dazi ne-3-carboxylic acid

(2 cycl opropyl et hyl ) am dEXAMRLEt3.14e conpound was

%gzl{%‘i@ Dﬁ%@%@hgﬁgﬁg@'ﬂlgﬁg@ﬁg 1W4LHPYRﬁJ/9ﬁNg(2% C%\HBN)@LIC

6 99, 4.08- 3. 22 AQIDIB-AYQAEPROBYLETEYLYAMIBE. 0. 42

(1)6(1)009 1%21\@194 efg%ggw g%mp%r@klrggz\%a@%n@ms éfﬁ%agreqwred to

0262 8-diflidiot@nzdy 8higridd inlage af@qxazalq 55cartzmyhchlorpego react with

Eosdts ool bt o B S e

coth WBl\chH‘tEﬂ&:ARB@m{EIp@NA@I ®4% yield). "H NMR (400 MHz, CDCI3) 5

R e T g 9 peaseisonn 1

3-16H. mmrﬁmwoma@ermowmmm&m de in place of

i soxazol e-5-carbonyl chloride to react with

6- pi perazi n-1-yl - pyri dazi ne-3-carboxylic acid
(2-cycl opropyl et hyl ) am dEXAMRLE Btlbe conpound was

TR REIoE - BRBgN rRPEEMFgLIBYRIpAE RERRBOXYLIC
1 7 03, 7.00, 4.ACHB(2BaYCLOBROPYLEIHYL)AGIIE 68,

163 O%oﬁ%@ngihlei@gcgfﬁrelé )g)ampi%énga}'é@gxa%gz}nq a%@équ?red o
1135 p§rrolibh_érﬁcarbﬂa5yl 2hlofide inBylactfoflsoxadol8-5-catb @)yl dhioritle to react
w,\ﬁg@gergzdfﬁ g p[y&é?zgnegals at%s?y_l{@gga %ﬁwy‘% Yamide, the title
EBh b LRRAES B INBRERIAMLS) (RIREREZINyiEId). 'H NMR (400 MHz, CDCl;) &
LY GBORBPYTRTHIE) A BEOFSP ol Fid Bnd B B8LGTR 0040

Exanplbs. 3, nmaking variations only as required touse
(3,3,3-trifluoro-2-nethyl-2-trifluoronethyl propi onyl
chloride in place of isoxazole-5- carbonyl chloride to
react with d-piperazin-i-BXAMPLE @al6 ne- S- car boxylic

el OB OB RO B ks ESIRIBaeo
Mz, CDCl 3) CARBYLIC AZHD (B-CYCLORRAPBLE B YIASEDE

= 58_ 1Follgwm8 the8 proceg’dre of Example 3, making variations only as required to
use 2,5-bis-trifluoromethylbenzoyl chloride in place of isoxazole-5- carbonyl chloride to
react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the
title compound was obtained as a white powder (50% yield). "H NMR (400 MHz,
CDCl;) 5 8.08, 7.99, 7.92-7.9, 7.85-7.84, 7.65, 7.02, 4.13-4.08, 3.95-3.71, 3.57-3.55,

3.38-3.36, 1.57-1.44, 0.8-0.7, 0.48-0.46, 0.16-0.08.
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0.48-0.43, 0.11-0.04. M5 (ES+) mz 468.2 (M+l).
EXAVMPLE 3. 11 6-[4-(2, 2- DI METHYLPROPI ONYL) Pl PERAZI N- |

wo YLSRYRISDAZI NE- S- CARBOXYLI C ACI D PCT/US2004/024548
(2- CYCLOPROPYLETHYL) AM DE Fol | ow ng t he procedure of
Exanpl e 3, making variations only as required to use
2, 2-di met hyl propi onyl chloride in place of
i soxazol e-5-carbonyl chl BXAMPLERS.#€act with

2é’L4°§{z?éI§Té Lﬁﬁ%’(?M%ﬁ*@'YﬂBEﬁz@ﬁL?ﬂ%%ﬁA“zn@‘%' JPYRIDAZINE-3-

opro e conpoun
obt ai ned a§P$WY@CSMD|M2(@ﬁ%®PBD®YLE%EYNWIP@0

1, e o e ey Ay Ay e o

nsez2,36(ks-DiflgdremethyeakIl Ehigridein place of isoxazole-5- carbonyl chloride to

eﬁ%{\’&&%%—&%WT%@?&@Q@%@I@Wtwlﬂarﬁf&e the

fﬂb @NGICOPRGRYIABTINAG) T8 BEIF Dbt (AR )pr I MR (400Hz,
EEET o8 0% ol Mg TR 387 BB e g 077

0gdx@20l0etb ociarbmotmyl chloride to react with

6- pi perazi n-1-yl - pyri dazi ne- 3-carboxylic acid
(2-cycl opropyl ethyl)am de, the title conpound was
obt ai ned as a white sol i &EXAbE%E/B.48d), mp. 164-166

N
o 14-0.08. N5 ( ES3D (RCYGSQPROPVEETHYEXMRIEE 3. 13

6Y[L]4 P%%I‘ r%ﬁe@%@é%ﬂ%ﬂ g%{/ Iélé lreq uired to
Uge Q;‘ﬁ@iﬂﬂ%‘ﬂ%\ﬁlz&ﬂ[ IdhloyiddyIrDiadeodflisnMangieiGhearponyt clilonide tofreact with
B T By S Bhp R 2e 8 3o tv R Pt YT dmidh, iR e
b@r@l)s@llrﬁi waSolstainboay b wiitegoivder (33% waid). i NIR (400 MHz, CDCly) §

GBS 25707 Yo ke Wi PR S 26 du 000 04000

olgo=w.0£d as a white powder (65%vyield). 1H NVR (400
MHz, CDCI3) d 8.05, 7.98, 7.74, 7.27-7.24, 7.09-7.06,
7.00, 4.08-3.96, 3.94-3.68, 3.55, 3.36,1.50,
0.79-0.69, 0.48-0.42, 0. ExAMPLSE 3EABAVPLE 3. 14

?%?@é}%b%ﬂ@ﬁ%@gﬁ@@i@ﬁ@%&ﬂmPERAZIN-1-YL]PYRlDAZINE-

(2- CYCL@F@@XREM)MM(?@M@H@RWR@B%W!@Eof

EX gn'g: ||%I}gp€ﬂ'&g§9%’&& ons It]-(a) ﬁ %ﬁgﬁg(/%&thg gnlg/%stilec‘&lred to
IS @ % Gdre- 25tﬂﬂwrbme§Hylbehtcm tlllerideinmpdsetof eoixazole-5-carbonyl chloride
to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (3-cyclopopylpropyl)amide,
the title compound was obtained as a white powder (28% yield). 'H NMR (400 MHz,
CDCls) & 8.07, 7.89, 7.76, 7.28-7.24, 7.10-7.08, 7.02, 4.06-4.03, 3.90-3.86, 3.82-3.72,
3.51, 3.37, 1.76-1.70, 1.30, 0.70-0.67, 0.44-0.40, 0.03-0.003.

EXAMPLE 3.20
6-[4-(2-CHLORO-4-TRIFLUOROMETHYLPYRIMIDINE-5-CARBONYL)PIPERAZIN-1-
YL]JPYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 3, making variations only as required to

use 2-chloro-4-trifluoromethylpyrimidine-5-carbony! chloride in place of isoxazole-5-
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6- pi perazin-1-yl - pyri dazi ne-3-carboxylic acid
(2-cycl opropyl ethyl)am de, the title conpound was

wohv@inedsas a white powder (44%vyield). 1H NVRCTABR004/024548

MHz, CDCI3) d 8.07, 8.07-7.99, 7.44-7.38, 7.02-6. 96,
4.0-3.99, 3.86-3.83, 3.58-3.50, 3.39-3.38, 1.52,
1.15-1.10, 0.77-0.74, 0.49-0.45, 0.11-0.08. EXAMPLE
Sarhényb ehldrdPREG MDhNERiberagARBOMYLIY StiRERAZIGXYIiC acid (2-

- YL] PYR St I 0
BRIV e SR BB oL Fakiobianeg sy whio povuer (35%
ﬁmamﬂHeNﬂR (el My, CBGIA B80S 8A8), V. 9357 ﬂéq@%édﬁ& 3.56s53 39, 1.50,

Lro [ C chloride in place of
Sﬁéﬂa;zfo%e&‘so %%'r(ﬁ{)(£§%¥’chl oride to react with
6- pi perazi n-1-yl - pyri dazi ne- 3- carboxylic acid
(2-cycl opropyl et hyl ) am dE }’Eﬁ“; Hee conpound was
obt ai ned as a white powd ?( é/ ld). 1H NWR (400
itz (2-FDOOROBENZ OV, )PTRERAZIBL- BY L |FY RIDAZBNES S CARBOX L UBACID (2-

o o os " Banm £ GrolOrRBPN EfHvR)ANTDR: 46

0.10- 0. 09. EXAMPLE
6-[ 4- Faucﬁvnﬁg fHre PR deldUREVER MYLEBEMZARIfg) RirRESAZOMY hs hMduiryd to

RI D I NE- SCARBOXYL 2 CY! Rq:’ T
p%q rﬁ egwpgp%rg%dﬂAgcgp Eg)éﬁ;%f (—?- I’T}EY ch%lnzi@M Bgct with 6-
}é@éfa&.tri WSp}?ildanaS daﬁlﬁpxgliceabld ®- cm:@propylethyl)amlde the title

tri uor onet enz
Padzatrt) wEsoRERRARS P MNP GPraY €5 roust T pRIREBo iz, coo)
@*amtper%zv mw-‘lmd TR6-T.9d8 7. 17 DOcapbox 953(78a8i5d-3.5, 1.54-1.47,
é cIo erthI)amde the title conpound was

42\/\% @ %owder (50% yiel d). 1H NVR (400
MHz, CDCI3 d 8.08, 7.99, 7.92-7.9, 7.85-7.84, 7.65,

7.02, 413408 3953%%@3&%3%55 3. 38- 3. 36,
1.57-1.44, 0.8-0.7, 0.48 8- 0. 08. EXAVPLE 3. 17
Y[A%%%@AIEP%E@EHERUMMEB THYLBENZOYL)MPERREM-N-YL]PYRIDAZINE-
(2- CYQ_OPRQMWK EY Qﬁ@v&)ggolp HEESHSLLNIPE of

Exaﬂplp%né’wm?% BYBcatRiré 8t EXeinspl®B) aking vartptione dnly as usguired to
2,4-bis-tri onet

IU§%g’af&‘Srqéz'ér'fE'QWQY'Q%HPHH%'%M? iy plgéj%gﬁaﬁ»i%&e%cargonyl chloride
o RicREWM Blb‘lpb'ré(im Y- pﬂ&iénzme -Bearbsyix yitit ¢2-agdlabropylethyl)amide,

i Bl e P arch wpSSaR a2 TR g 00 i

Mﬂicue,)@&béﬁ)? @7 8’ 6% 58. 71020 7.8 6.90, A05-3954,8973.03, 3.54, 3.35, 1.50,
86, 72.3.57, 3.36, 1.52, 0.77- 0.74,

@@0@14%48@41?20606790 'EXAMPLE 3. 18
6-[ 4- (2, 5- DI FLUOROBENZOYL) PI PERAZI N- |

- YL] PYRI DAZ| NE- S- CARBOXYLI
: " S CARBO EXC}AMPLE323

6-[4-(4-FLUORO-2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-
3-CARBOXYLIC ACID (3-CYCLOPROPYLPROPYL)AMIDE

Following the procedure of Example 3, making variations only as required to
use 4-fluoro-2-trifluoromethylbenzoyt chioride in place of isoxazole-5-carbonyl chloride
to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (3-cyclopropylpropyl)amide,
the title compound was obtained as a white powder (49% yield). "H NMR (300 MHz,
CDCl;) & 8.04, 7.87, 7.45-7.3, 6.99, 4.09-3.98, 3.89-3.67, 3.49, 3.33, 1.75-1.66, 1.28,
0.69-0.62, 0.43-0.37, 0.04-0.03.
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ACI D (2- CYCLOPROPYLETHYL) AM DE Fol | owi ng t he procedure
of Exanple 3, making variations only as required to

wageosd15s8i f | uor obenzoyl chloride in place of PCT/US2004/024548

i soxazol e-5-carbonyl chloride to react with

6- pi perazin-1-yl -pyridazi ne-3-carboxylic acid
(2-cycl opropyl ethyl)-am de, the title conpound was
obtained as a white pomder (53% vyield). 1H NMR (400

MHz, CDCl3) d 8.08, E%Aﬂglﬁf%#%97 03, 4.02-3.92,

385383 3.59-3. 5, 15 0. 46- 0. 40,
8- [@-QS-@EFDA)R(E—XN\HEEEU@RID\/IETHYLBENZOYL)PIPERAZIN -1-YL]PYRIDAZINE-

o BT A SR RPN

(3- CYEHﬂmR@:tME IBR@@WJ)e/WIEEEmBlmI 3, ovakirg \tametupmmd@ﬁ gequired to

S s TR PP B B8 o8 S5 e iy e

ioyeaazoihe-pipermrinohyllpydtidsme-deathoxylEaasid Wﬁmlopfopylpropyl)amlde
er

B S5l L 0 36 i 5508 PR s ssoo vz

obtm p8h523.88, WBB17669) B\E3ET.5,(1288/6y9% Ud)5-3.98] NBAR3 6708.52-3.46,

Vit B e a0 Finds B0 375300 B, Polg BB

éDt%%@ 1%&9 1628Q 199.9/ 046.46738.8, ¥8%-9B, 405.9012387,01.28(3 128.4, 121.4,
612.6.463, A, HRBFALBREAME AU D) ME (SSORREAN0S B+ 1)-

| PERAZI N- 1 - YLJPYRI DAZI NE- 3- CARBOXYLI C ACI D

(2- CYCLOPROPYLETHYL) AM t he procedure of
Exanpl e 3, nmaking vari at rEZ)(ﬁgA &%%Egs required to use

gah gdf’?idnganU"} fhmugjmmETHYLBENZOW&)FSP:—:aAzmwaéPYRlDAZlNE-
i ace o

eact with - BiuraORrLEAGE I aRIPRER LARRE '

aci d E3novias treriresadurs sHExLaPIEI8, makisy vartatiensompas reuired to

was obtained as a white 3%6y

vsp b-fivpEe-2 -@ﬁ@@jﬂe&hy@eﬁoy ghl@gdegug of | %ﬁ)azgllegecaéb%gl chloride

%x%'éM%tL\étrg@g fbgéﬁhﬁ -A\Ridazifd-3- &r%cy@c 43d (@nub(hy[beﬁﬁd)amlde the

2- FLUOROBENZOYL ) PI PE% I\I-Q
Ilﬂq?@mmzmm@alm' te sl @O?leeld) MR (300 MHz, CDCls) 8
%@-%BOWBETW koM BE 77687 oWl 698, theo- Brgecsdumemfs 46-3.40, 3.36-

. _maki'ng vari'afions only as required t
293, 061 Ghah 8- 2 ot i Ry {TRdlH5{CDOR) 5 166.0, 28 G626

189%a 7 £- T’%G‘%?"‘HQQ 7‘3@'@"7'70'612*79 ﬁ@ﬁ@tm@'éhz% 116.8, 116.5,

pI pet azin- 1- a2| ne- 3- car box

(124@yé1‘b9,rb1@)8 éﬂﬂ)’il P51 465, 4 41i% )Ié@ cé@rﬂo‘%é e 22.5- MS
%g)l %4%4?,,% te powder (20.3%yield). 1H NVR (300
, 8.04, 7.98, 7.47-7.40, 7.26-7.21,
7.15-7.09, 6.99, 3.95-3.78, 3.58-3.5, 1.54-1.47,
EXAMPLE 3.26
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (4-METHYLPENTYL)AMIDE
Following the procedure of Example 3, making variations only as required to
use 2-trifluoromethylbenzoyl chloride in place of isoxazole-5-carbonyl chloride to react
with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (4-methylpentyl)amide, the title
compound was obtained as a white solid (65.5% yield). "H NMR (300 MHz, CDCl;) 8
8.03, 7.86, 7.74-7.72, 7.62-7.54, 7.36-7.34, 6.98, 4.08-3.98, 3.92-3.65, 3.47-3.4, 3.35-
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0.78-0.69, 0.48-0.42, 0.11-0.05. EXAMPLE 3. 22
6- [ 4- ( 3- FLUORO"- TRI FLUOROVETHYLBENZOYL) Pl PERAZI N- |

WO YLSRYRISDAZI NE- 3- CARBOXYLI C ACI D PCT/US2004/024548

(2- CYCLOPROPYLETHYL) AM DE Fol | ow ng t he procedure of
Exanpl e 3, making variations only as required to use
3-fluoro-2-trifluoronethyl benzoyl chloride in place of
3.80x08DH 5351 @ariadin Yl86c HICAMMBE 75 MHz &ECIa)StI67.5, 162.9, 159.9,

%2‘30 % 134%93637, ﬁ%{jﬁzzgﬁgé‘? e @ﬁ?"gg? 72618k, 463, 445, 443,

ohp BNEB5EE 2. WY Me2howWieS (HS3) Y/y 164 5)(M+1)—| NVR ( 300
MHz, CDCI3) d 8.05, 7.97, 7.65-7.59, 7.29, 7.12, 6.99,
4.05-3.99, 3.89-3.72, 3.54, 3.35, 1.50, 0.76-0.71,
0.48-0.42, 0.10-0.05. EXAXRMPLE 237

ey TR R RBE E iriO P P SRR vRiDAZIN.

(3 CYCLODRQB)KIHBW[U()?MIDEZ-IHMOL@WR@PYhEﬂleo)éNUDEe of
LS RS R ToBh LST e

USOx-Haoroe- ﬁﬁlambﬂﬂwlbeahdm chidede in plaxzadf issixéole-5-carbonyl chloride

ER s RS A S

ﬂbttmbmempaémcaww bbteinpd \wd erwiikodiy (&9, 8%. yield). NVRMR3(300 MHz,

S5 § 806 XA 48747, 730780 B4 4787, 38433, 159351, 3.36-

@ 3&31 @33717 @7% g2 @%8@%{9 $.084*C NMR (75 MHz, CDCl;) § 166.7,
TR FLUORQVETHYL BENZOYL) Pl PERéAg) Ndg 1147,

s e DBoRo1595 T BRI D, 16,7, T
G$4 SYELBRPY PRORYA) AMADE A1cd, 130\, B8 41 88, Pn OB ) O/z 466.1

Exanpl e 3, making variations only as reqU|red to use
tht oro- 2-tri f1 uor onet hyl benzoyl chloride in place of
i soxazol e-5-carbonyl chloride to react with
6- pi perazin-1-yl - pyrlda2|ne 3-carhoxylic acid
(3- cyclopropylpropyl)awn@% MRl& 8281 e conmpound was

OBt[@J(ﬂWTﬁéBENZ@Y‘LﬂD@ERMN 13001y VRIDBZINE!3-OMRBOXRQIC ACID (3-
3) d 8.05 7.86 .53-7.5, 7.35,

6 99 4. 05 3 99, 3. 89MEHHY '—%JE\QL)SWL% 3.37-3. 34,

1. 75-
Tae N'{:/I%@o 7uégfﬂeﬂro%’%&re@G)f@%«:\% 3, Makédry Qar%?lon@o@?a@r&ﬁured to

V3 20Nl s65n s s oA b sy B 1 ke i

%i’p%re@an 4?IE;gyndéﬂm5 -3~ é’a%é’%yhéécl@ (3-3%t®lbu%il)aﬁudd%e'5mle1®nfpound
mz 496.3 (Mr1), EXAVPLE 3

9 b AR P DEHOMEA (1 DA (SPO NG N §.24, 8.07,

{\ﬁtﬂ PYRl PAZI Ney ﬁopﬁFﬁOﬁé £7861d8 3,50, 3.41, 1.65-1.76, 1.52, 0.94. MS
VETHYLPENTYL) AM

ES+) m/z 427 (M+1).

EXAMPLE 3.29
6-]4-(2-CHLOROBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-CARBOXYLIC ACID (3-
METHYLBUTYL)AMIDE

Following the procedure of Example 3, making variations only as required to
use 2-chlorobenzoyl chloride in place of isoxazole-5-carbonyl chloride to react with 6-
piperazin-1-yl-pyridazine-3-carboxylic acid (3-methylbutyl)amide, the title compound
was obtained as a white solid (94% yield). "H NMR (500 MHz, CDCl;) § 8.05, 7.85,
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Fol | owi ng the procedure of Exanple 3, making
variations only as required to use

we-20d5mwaress 2- t ri f | uor onet hyl benzoyl chl ori de i nPpiraseooan24548

i soxazol e-5-carbonyl chloride to react with

6- pi perazin-1-yl -pyridazi ne-3-carboxylic acid

(4-met hyl pentyl)am de, the title conpound was obt ai ned
ak4u T el 1819040, d-Q01 8%y £0,B) 75-3. B4 NWVBY-BF20 1 8Bz, 75, D23 D.94. MS

75-7.71, 7.26-7.22. 7.08-7.04 6.98,
Z(E?’E)'%/Zg‘gmg@” 1§ 3.70. 3.46-3.40, 3. 36- 3.33,

1.61-1.50, 1.28-1.20, 0.85. 13C NWR (75 MHz, CDCI 3) d

166. 0, 162.9, 162.6, 159. 36.8, 129.7,
127.6, 127.7, 127.2, 125. %XAI%%@E% 301121 4, 116.8,

116-8- (Z:ﬂilalcrﬁLQ&QBBNZQIB)FQPEMZIW-YwD\BlensE 34@ARBOXYLIC
41.3, 39.7, 36.0, 2{cfh %&E?HYE%U%‘YLWA&ES*) mz 482.4

(M+1) EXAVPLE 3. 26
6- [ 4- (@I|MHELWWDBENZ®IE)3PHEERQZBNBtIonS only as reqUIred to

OHZ(E; \Tmar?%e 2 oce @%J'n ooga(‘%igf %a%ézgg E%ﬁ I\F\ﬂrc}r%e to react with

Veapipeneziorsylenrigazise-Beguioxgit etom {Bsmethylbutyl) amlde the title compound

3ol 0SS STELBHL S50t SBAPY s 990A B BB Bbow o 07, 0

-4, ﬁe'ﬁail%- 1.0¢) 4.09-4i 000 3173€3.83,33HBLY) 1.65-4(501.52, 0.94. MS (ES+)

pentyl Jam de, the title conpound was obt ai ned
WZ%@R be solid (65.5%yield). 1H NVR (300 Mz,

CDCI3) d 8.03, 7.86, 7.74-7.72, 7.62-7.54, 7.36-7.34,
6.98, 4.08-3.98, 3.92-3. 47-3,.4, 3.35-3.31,
1.62-1.53, 1.28-1.21, O. %Aqgéﬁ (75 MHz, CDCI3) d
16XCETICLARIMD2Z-{4-H8(20CY CUOPROPYETRY LEARBAMAZOPYRIDAZIN-3-YL]-
127.0, 126.7 44.5,
44.3, 41.2, 39iﬁiz%%zé%512¢/x§]s@\1]\7%ﬁ%§wz E%EE'%ESH 2
464. 5 Holnting tie@ivBedurd oPExample 3, making variations only as reqwred to
Ql\(%%ﬁ% M&h@%ﬁ %?LF é%%%%car onyIFc):E ori eto react with 6-
(PIeBADL- G]?Rp)]ﬂdak ETiehd-gabb:DiEc Ball (26 cigorobgsthylResidelr ke afie
e 3 in variation e
TOPRU s PR o utle O (S0 Vil o7 MU Pbog o o
|850@;82(10)L 2-05; z:avbmw 20hv.asj @gSt@O%S&QrBWOWSdZ .28, 1.52, 0.76,
2 i he-3-carboxylic aci
?)ZL%C oéﬂ%&%?&ét’f’él“f’ggﬁ é{] the title conmpound was
obt ai ned as a white solid (83.5%yield). 1H NWVR (300
VMHz, CDCI3) d 8.05, 7.97, 7.39-7.29, 6.97,
4.07-4.01, 3.89-3.67, 3. 5@2@\?&%‘33;}«; 36- 3.32, 1.53-147,
05-E6(50CIBRORO-2F RIFI4AHROMETHYLBENZIBC NVR RAZN MEZL JPYRIDAZINE-

T2 4 1ol A6 G B uahliod

114. 4 Folldwin@ e prib@edure éﬂE)éhm;AéSﬁnaléﬁg Qar|a4|bn§onl§%s(§equ1red to
ﬁé'eé ch%ro-? (tnfluoromeﬂgy%geplzoq ghlond% in p‘a'é:/lg%} |SO)’<%§%|V‘? -car onyl

chloride to react with 6-piperazin-1-ylpyridazine-3-carboxylic acid (2-cyclobutyl-
ethyl)amide, the title compound was obtained as a white powder (71% vyield). 'H NMR
(300 MHz, CDCl;)  8.07, 7.81, 7.66, 7.51, 7.34, 3.86-3.66, 3.40-3.34, 2.33, 2.03, 1.86-
1.57. C NMR (75 MHz, CDCl;) § 166.0, 162.8, 159.8, 145.5, 138.9, 135.9, 129.8,

128.5, 127.5, 127.3, 125.6, 125.2, 112.7, 46.4, 44.6, 44.5, 41.3, 37.6, 36.5, 33.7, 28.3,
18.6. MS (ES+) m/z 496.5 (M+1).
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6- [ 4- (2- Nl TROBENZOYL) Pl PERAZI N- |
- YL] PYRI DAZI NE- S- CARBOXYLI C ACI D ( SMETHYLBUTYL) AM DE

weoéabdsmmasyg t he procedure of Exanpl e 3, maki ng PCT/US2004/024548

variations only as required to use 2-nitrobenzoyl
chloride in place of isoxazol e-5-carbonyl chloride to
react wth 6- piperazin-1-yl-pyridazine-3-carboxylic
acid (3-nethyl butyl)am de, the title conpound was

obtai ned as a white solid %1¥?%3j 1H NMR (500
CDCl 3) d 8. 24, 807%'&@ 6, 7.63, 7.44,

%Itzi‘i (5-FLYORD-2g RIAYGROMIE HYY. BEINZ QY IARIPERAZN1- YEIPYRIDAZINE-
1.52, 0.94.3 J@d@&u@%&%ﬁ%}%w?@ﬁ#ﬁﬁﬁ%

6- [ 4- (2- CHLOROBENZOYL) PI P
- YL] PYrlpyping e snme)xf{ﬁx@w@lmasmmtmmy 2s\veQired to

E%b'WoP&ZI(ﬂﬁu&B% b&n2 SRR p %Foro ole-5 ?rbonyl

vari ations onl QUI red to use enzo
hiowide dereast wqﬂa@@lp@raalrsa»y!azyﬂd@zzaeé’accaybwhc otitl ¢2- de to

I 0
fc%élebutgfeﬁg{ 3 Id%h?\%rt ¢ 'r%Brém o@l’rll%\%é bB’t?ﬁ,eH%s% \ﬁrﬂ{?%\)’dek?m % yield).
obitNiv éaOQaMH; (&ﬁasés 8413, 8.8894PA, \i.26], )06, GH5I\WR1($88}3 67, 3.40-

1, ST AT 2ok s fodb o2, 0 4

0394, 188, (E52)128(17421.6, (16:9,) 116E5XANBIOE1 B4.30112.6, 46.4, 44.6, 44.4,

01 PR A0 Retr S CABVEP GeRG) B DM BUTYL) AV DE

Follomnng the procedure of Exanple 3, nmaking

variations only as requir 2 4- dlchlorobenzoyl
chloride in place of isoi%gngLéﬁg%rbonyl chloride to

r@,xafb-(s-mHmRﬁymmtaz@mewmnﬁammemmlIélomyL]iPs/RIDAZINE-
i d (3-nmethyl but yl)a it nd was
obt ai gedrrgs % whi ?ba%(?%”c'%%y %%f%y.f/? MR (500
MHz, EoBhv8hg theBprodedure BEExampld 3, Making varléi&ns 6nlYlas required to
50 5 HA R Sig ey sk ipLiecs ofisoKezels B Cagyepy chioride
2o (ehc] Gitl{ ammm@wyrmmemm}mambm&hNeStméLu}le
Pl PE NE- 1 RBONYL } PHENY
SpERRT B Poiapai e & wtemiieg (e Ve ort R oG ooy s
raat?u‘rraedme use, mmorsﬂaloopglaa%d e@m@;{sds 1. Gz—ﬁ'%qu 38f1.27,
orl de 0O reac W t

8(p};e(r a(gwg(&%agnéégc %G%O’c%ﬁzkﬁ)ﬂﬁﬁﬂ%ﬁdms 9, 135.9, 129.8,

(1286y¢:lm9rm abbyl 1281 01 8 haot7 hb g 4?4361343!”@%9"@931 5, 29.5,

%Blfab%%d‘g§ EASV\P St+?ms/g|4$|9éj2§(39%)) yield. TH NVR (

EXAMPLE 3.35
6-[4-(5-FLUORO-2-TRIFLUOROMETHYLBENZOYL)-[1,4]DIAZEPAN-1-
YLIPYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 3, making variations only as required to
use 5-fluoro-2-trifluoromethylbenzoyl chloride in place of isoxazole-5-carbonyl chloride
to react with 6-[1,4]diazepan-1-ylpyridazine-3-carboxylic acid (2-
cyclopropylethyl)amide, the title compound was obtained as a white solid (60 % yield).
1HNMR(CDG&3m)MHa880178577176,12}10&69468&634631424
4.12, 3.98-3.73, 3.67-3.36, 3.29-3.25, 2.19-1.73, 1.53-1.46, 0.81-0.68, 0.48-0.4, 0.11-
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8.06, 8.00, 7.00, 7.47, 7.34-7.29, 7.18, 6.98,
4.00-3.72, 3.60-3.48, 2.28, 1.52, 0.76, 0.48, 0.10. M

wWOBEBrj01ms2 438 (M+1l). EXAMPLE 3. 32 PCT/US2004/024548

6- [ 4- (5- CHLOROM- TRI FLUOROVETHYLBENZOYL) Pl PERAZI N- |
- YL] PYRI DAZI NE- 3- CARBOXYLI C ACI D
(2- CYCLCBUTYLETHYL) AM DE Fol | owi ng the procedure of
EX @I @NYIR (RRCIng 50dHERS 163, 16712 165. 7r e@mn re82.9,0623£158.9,

5r5%*li %982144 fé? r19§'%tﬂ§'r£ q%z%ﬂ@ azgr ¢ W§t1 AR 3%Fig 6,

i Soxazol e- on 1 ori
611|§+4oéﬁ@2; ih1419 yl%& |1dlé,ﬁt hed.3-tldrdhdx yI3i 48.8c4816, 47.6, 47.5, 45.8,

BnLoRRRERAY 20 9 4298 LB RE T 00
MHz, CDCI3) d 8.07, 7.81, 7.66, 7.51, 7.34, 3.86-3.66,

340334 2.33, 2.03, 1. 13C NWR (75 MHz,
d 166.0, 162.8, 15%'31?;%45 138.9, 135.9,

1§‘Z§N§?‘|E§F§805 6- (EEBEBZYUJ%IPERAZ]M-E ¥, ) PYRIDAZINEIZ CARBEXYA.IC ACID

(EsD) iz 496 5 (M) CRBRENBYTRgaMiBE> 196 TP
6- [ 4- (PESHRIEOOMEINrET & G-LhIORONITEMCREDT B PLEIIRAZ & Yibutyl)amide

ARG ATy o e

iR €2BMIn@RBAME) drat 1,8ntiazabicylcas.4.Glgndecetieh® (1598ng, 1.0

TSR S AT AR o RIABH e 0B

@Vm%éﬁeazﬁ?ﬂslquwvva@yeatddzwth 93metiranokiy Miaterde$b ehL( 2Fhe solid, which

gJYéH a&tgvﬁdy l/vgg Hh’é Btf%ﬁg/dhgg I'r%\ljatclu_oe“_ig: &%qggw\/\@ly%bt al lgf)\d the title

¢oBpodd if. 75% yiem‘H NKR2GB00MIOG CIECIHS, 7.98, 0187, F. 887326594, 3.76-

37013, $8u574g 200 B0 e ge S B, Gy s ST A2

mw)z 125.1, 121.5, 116.9, 116.6, 115.0, 114.7,
112.6, 46.4, 44.6, 44.4, 41.3, 37.6, 36.5, 33.7, 28.3,
18.6. M5 (ES+) mfz 480.5 (M+1l). EXAMPLE 3. 34

6- [ 4- (5- CHLCRO" TRI FL OYL) Pl PERAZI N |

YL] PYRI D DE Fol | owi ng
the pr ocedur e o T e SR R APV b Bhi7 as
r equTREdUQR@METBYtBrENZOW)F(lPERNzu@n ML@thlDAzeNML}UREA
I.soxazol.e-5-carbon

oot T a8 BB Bl N P B
al¢nymesydnane (:nezs rhé,€0.85 trineol cin MR (2D, 0vers ) @b abided(cas a
BB Ly A R o B Sl
8velTight. A8er doobag, 1hé ByixtdreIBsIpaifed BtcBbatelGCONNE. tHSwWhite solid,
Wﬁ%h g%% éidw%\g ﬁrté)rted %ﬁ%ng dn%g in vdcuumsto give]tﬁ’e ht?e product (162
mg) as a white solid in 90% yield. "H NMR (300 MHz, CDCl3) 6 8.01-7.97, 7.73, 7.60,
7.55,7.32, 7.22-7.10, 7.06, 4.00-3.95, 3.87-3.86, 3.62-3.52, 3.43-3.41, 3.25-3.22, 2.85-
2.82,2.14-2.10, 0.91-0.86. MS (ES+) m/z 511.2 (M+1).

EXAMPLE 5.1
3~(3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1 -YL]-PYRIDAZIN-3-YL}-
UREIDO)PROPIONIC ACID ETHYL ESTER
Following the procedure of Example 5, making variations only as required to
use 3-isocyanatopropionic acid ethyl ester in place of (2-
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128.5, 127.5, 127.2, 125.6, 125.1, 121.5, 112.7, 46.4,
44.6, 41.3, 39.5, 31.5, 29.5, 26.6, 22.6, 14.0. M

wWOBBsj01ms2 498. 2 (M+1l). EXAMPLE 3. 35 e- PCT/US2004/024548

d- FLUORO a- TRI FLUOCROVETHYLBENZOYLHI ~DI AZEPAN-i -

YL] PYRI DAZI NE- 3- CARBOXYLI C ACI D

(.2- CYCLOPROPYLETHYL) AM DE Fol | owi ng t he procedure of

BRIy ClapsrivhgeRZeNE 40 reastwith [4y(6samineppridesid-3-y)pirseazin-1-
3-HRUSoATekIYI leofiBb@hd Hs G& Lhhi

S ))JHeHQ;rﬁgf@EIFBéﬁre?g{gﬂ% co 89'[“3\,. g’?ﬁ BtafledSR ihite

| soxazol e-5- car bon tore
rowren{d/ayieldan HINMRAGO0 bikizi GECE) & 8ri2oX el €.74cT.62,(7255, 7.36,

LR A0 SR AR
300 MHz) d 8.07-7.85, 7.71-7.6, 7.23-7.08, 6.94-6. 88,

6.34-6.31, 4.24- 4.12, 3. %.%f‘ﬁf;%%g 67-3. 36,

3.29-3.25, 2.19-1.73, 1.5 ©81-0.68, 0.48-0. 4,

01-PENT YO B-{6:3C21 A L GDROBIE THY BN Z QY L)PTPBRAZIBE1-Y1JPYRIDAZIN-
165.7, 163.1, 162.9, 162. 33_%A 158. 4, 144.8,

144.6, 137.1, 129.7-129.2,7127.2477°127.2, 125.0, 121. 4,

116. 7,Follaging thelprecadurg oBESGMIE 5, Sakibd 4aBatiohd 4nky,as required to

8ot iy Bt Ty e

NG dazin-Styl)pipe BRI 24riBINTHESYIBh @y )methanone, the title

e B R eRe e fAlhsSoS L8 P& T BMECE00 e, cociy
060, B:88pY.7# 0613, Ve657cH0; BABRYT 36, BOS,H.29, 4.0-4.09, 3.85-3.95, 3.50-

%?7&%?4'6%.2#@%%?%,‘1?6@-(?%{,1?@_9;51 .%.%33855: MS (ES+) m/z 465 (M+1).

benzyl pi per
t et rabut yl ammoni um brom de (27 ng, 0.084 mmol) and

1, 8-di azabi cyl co[ 5. 4. 0] unlgfé- é E%es (152 ng, 1.0 mmol)
was heated under reflux i 'ivI k& e (10 nL) overnight.
ThBENZN L SAl6-[¥e2- TRIEN SO ROBIE THYLBIFNTD Yo BI FIEF%R R -Wi_ JPYRIDAZIN-

2% met hanol in water (25 gg% %sol i d, which
precipitated, was filtere “SHY dried in vacuo to

gi ve E8Bwing (. [B3Cdumb)Exaintid8, malihg vaenpasibely a8 rdffifed to
YhEhbnpyt IRyt W0t (3l ety blog e to react with (e
2 ®pRridRin-3-yjdipdrad; 1-H](3diflLiodBnetbylfenyNBel(Habohe, The title
ORI e BbRomYY S ST Fid). ' NUR (500 Mz, CDOL) 5

TROFS QEROBE TH-IT, BEOY, O32) PI2BEROZI7INA, 4.54, 3.85-3.91, 3.69-3.76, 3.28-
ﬁlo] ggl‘«’_l?}D I NS-YL) UREA To a sol ution of

P'4-( - am nopyri dazi n-3-yl ) piperazin-1-yl](2-trifluorom
et hyl phenyl) methanone (123 ng, 0.35 mmol) in DWVF

(20.0 nmL) was added (2- i ocycl opr opyl ) benzene
(111 ngy, 0.7 mol). The @@%%?Q%@ stirred at 600C

1-(4-FLUOROPHENYL)—3-{6-[4-(2-TR!FLUOROMETHYLBENZOYL)PIPERAZIN-1-
YL]-PYRIDAZIN-3-YL}UREA
Following the procedure of Example 5, making variations only as required to

use 4-fluorophenylisocyanate in place of (2-isocyanatocyclopropyl)benzene to react
with [4-(6—aminopyridazin-3-yl)piperazin-1-yl](2-triﬂuoromethylphenyl)—methanone, the
titte compound was obtained as a white solid (32.3% yield). '"H NMR (500 MHz, CDCl5)
8 12.0, 8.20, 7.53, 7.64, 7.59, 7.39, 7.33, 7.16, 6.91-6.98, 3.96-4.04, 3.83-3.90, 3.52-
3.65, 3.37-3.45, 3.20-3.26. MS (ES+) m/z 489 (M+1).
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overni ght. After cooling, the m xture was poured into
water (120 nL). The white solid, which precipitated,

woasosfoliaser ed of f and dried in vacuumto gi ve PO®/USRE0HB24548

product (162 ng) as a white solid in 90%yvyield. 1H NWR
(300 MHz, CDCI3) d 8.01-7.97, 7.73, 7.60, 7.55, 7.32,
7.22-7.10, 7.06, 4.00-3.95, 3.87-3.86, 3.62-3.52,
3.43-3.41, 3.25-3.22, 2.85- 2.82, 2.14-2.10,

0.91-0.86. M5 (ES+) niz 5#%65@( EXAMPLE 5.1

3-& - (6-[4- (2- TRI FLUORQVE L) Pl PERAZI N- |

- YI(2-Pi HENSY I 3-{6-14Rt2+ TRD FRORICOMNE TH W@ ENETUYIPIPERAZIN-1-
ESTER Fol | owi ng t he pf%ﬁ’?ﬁ(\;ﬂﬁﬁzﬂ-&%ﬁﬁﬁ’é& 5, making
variations only as require use

3-i soc:y%iﬁwméﬁh%améﬁqﬂ@e@éE&afeplhyﬁl mekingvariatiqris anly asfrequired to
(l?s'e'ﬁmﬁb{ﬁ%&%\é%r%% Plgﬁféﬁfe)bcﬂ'@ %@#r%tﬁc?@l%bro%lt)@enzene to react with

6- am nopyri dazin
31141( @quwn@ﬁﬂrbawt nlyer@ﬁ@nwl)(aﬁmfh@mhylpm@ymmdateanone the title

SaREU S RIS IR A1 BRI oo s
77 953.30, BBY, 774,763 765, 73495.16-790, 715007,3.984914885-3.92,

33%62&? §g1%4§32211; ;1.61, 0.94-0.93. EXAWPLE 5.2

| FLUOROVETHYLBENZOYL) Pl PERAZI N- 1
- YL] PYRI DAZI N- 3- YLJUREA Fol | ow ng the procedure of

Exanpl e 5, nmaking variati s required to use
pentyl i socyanate in pl aceEQ?"V'(E)rl]—L'Ey"S-él

(2- 1%ﬁ}ﬁlﬂiﬂ@?@*ﬁﬂ%ﬁ@l&U@METHMLBENZOM -PIPERIAZIN=1-YL]-
am nopyri dazi n- 3-yl) pi
-yI ](2-trifluoronethyl pheny ;NnétﬂgHgﬁ@ the title

npounedowiag trhipracerkue aSExampie Bemakxhg tafiationd Unlyiaglréquired to

#E%?—Wyggg%ygé%ﬁan%g&lac% %32 ‘? Ecwa prﬁlogro(%l)benzghe to react
itpq4-80-eBincRyBilRzirB3-ypip&agia- By Z-trifBioREm&h@APhenyl-methanone, the
hﬁ? %p@%&@ﬁ&ga@% as Jvitite Zoid (19¥2yi6EY i IR (880 MHz, coot,) 5

Y-BEXBY| 7.84{ B68 4.8 2 -7TR-FRYORGNESISEV Y BENZ €)Y 13) 49, BEBLAZbd\-3120-
\gzl] 5%@' DAZI N 3- YLJUREA Fol | owi ng the pr ocedure of

ng anple’ 5, making variations only as required to use
benzyl i socyanate in place of

(2-isocyanatocycl opropyl) to react with [4-(6-
am nopyri dazi n- 3-yl) pi per%g’&@ggg)ﬁf(z trifluoromethylp

HedyHLUQROBRNA¥.)- 12 {42t TRIFLOOROMIEBT MesBENZ @Y DIPBRARIN-1-YL]-
12 0 828 780, 7 6P RIDABNENEORER 3Ty 5 )0

4. 54, Fell@Bng@irelproGedsts & BBample 28maldng! OarialioRd oy 48 required to
E%@Nﬁh&o%e%ylisocyanate in place of (2-isocyanatocyclopropyl)benzene to react with
[4-(6-aminopyridazin-3-yl)piperazin-1-yl](2-trifluoromethylphenyl)-methanone, the title
compound was obtained as a white solid (56% yield). "H NMR (500 MHz, CDCl3) 6
8.13,7.78, 7.66, 7.60, 7.33, 7.21, 7.09, 6.83, 4.50, 3.91-4.00, 3.73-3.80, 3.34-3.48,

3.05-3.22. MS (ES+) m/z 503 (M+1).

EXAMPLE 5.8
1-BUTYL-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZIN-3-
YLIUREA

Following the procedure of Example 5, making variations only as required to
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1- ( 4- FLUOROPHENYL) - 3- { 6- [ 4- ( 2- TRI FLUOROVETHYLBENZOYL) P
| PERAZI N- 1- YL] - PYRI DAZI N- 3- YL} UREA Fol | owi ng t he

woros@dwse of Exanpl e 5, nmaking variati ons onl pCagiS2004/024548

required to use 4-fluorophenylisocyanate in place of
(2-1socyanat ocycl opropyl ) benzene to react with

[ 4- (6-am nopyridazi n-3-yl)pi perazin-1

-ype]updisedyrhaierin plec 9f (2Heenybhataetdnpnamblbendeae tto tdagt with [4-(6-

AR S, BIRLD5 1A AebOlhdf Btk Shehne

Toppound g@s obtaB®d ap.al 8hitessdlid { B2%9 §ield. BENMROE00 MHz, CDCl;) &
% 88T ?Wif%é%%ﬁ,ﬁé@%_45&7-4.%7,4?.88-%.9%93%4%. 6," A E5)3 07

B3R - 1FIJOROPHENY140; B-80 6MB4ES2) MR AA1YORAVETHYLBENZOYL) P
| PERAZI N-1- YL] - PYRI DAZI N- 3- YL} UREA Fol | owi ng t he
procedure of Exanple 5, nmeking variations only as
required to use 2-flurophEXpMPRL&ES@Nnate in place of

L (R PR G R PSR Gy A ENSS Y rmPE B

et hyl phenyl ) - met hanor\ﬁ.,]P‘t’HQl@AtZilNBeYlQUWund was

v CoapanodhighEuteg! Bxingde syl yagony ool 2 yeaired to

THSQ @ydoﬂ%tyl%o@hnateﬂﬁf plaBe 9(24is0dyan3to8eiGréRlbdntdme3o 6&act with
4=

T iRyt T Ao e U S ety panagee tle

cinbothd wa?MEilanalkl—afimNte}ddH’E@Qﬂ@ |yleCdM g m(wmﬁﬁl UDMSO-ds) &

e A IR N O R U

(32+1-8.06y' B8 @8y ¢ J4epir & W 30brne.ans (IES+)rrﬁ/&0451V(M+h)

[ 4- (6-am nopyridazi n-3-yl)piperazin-1-yl](2-trifluorom
et hyl phenyl ) - net hanone, the title conpound was

obtai ned as a white sol i &EXAdBLEEalod). 1H NVR (500

785 S e ariudr s Bz iap bt s g vRibazin-s
2.86. EXAVPLE 5.7 YLJUREA
| PERAZPER Y] B f%@ﬁ# CREANESATORIH G 6 rodired o

pmse tnex},dnsecyaﬁaféxmmabe ob(2- .a@iyen@tovmapadspw)aénmlbyo 8sact with [4-(6-
te.In ace

e Eede e e by B P her eyl o e
(cambBumimvanpytaindd b a-higl dopidoe(5azd fieit) yI'H(NMR (300 MBIZOOD,0D)

S 19% T T B0t 5oy T B0, S (55167, 1.26-

NHB, 082W.89. KIS (ES+) m/z 479 (M+1 ).

EXAMPLE 5.11
1-HEPTYL-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZIN-
3-YL}JUREA

Following the procedure of Example 5, making variations only as required to
use heptylisocyanate in place of (2-isocyanatocyclopropyl)benzene to react with [4-(6-
aminopyridazin-3-yl)piperazin-1-yl](2-trifluoromethylphenyl)methanone, the title
compound was obtained as white powder (46% yield). 'H NMR (300 MHz, DMSO-ds)
$9.12,7.82,7.75, 7.65, 7.50-7.57, 7.35, 3.69-3.80, 3.45-3.60, 3.38-3.43, 3.28-3.34,
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8.13, 7.78, 7.66, 7.60, 7.33, 7.21, 7.09, 6.83, 4.50,
3.91-4.00, 3.73-3.80, 3.34-3.48, 3.05-3.22. M5 (ESt)

wohasBass§ V1) . EXAMPLE 5. 8 PCT/US2004/024548

1- BUTYL- 3-{6-[ 4- (2- TRI FLUOROVETHYLBENZOYL) Pl PERAZI N- 1-
YL] PYRI DAZI N- 3- YL} UREA Fol | owi ng t he procedure of
Exanpl e 5, making variations only as required touse

b3i29-Bi 2803 8ral & 146, Bl 14eB2810.85. _

(2-1socyanat ocycl opropyl ) benzene to react with [4-(6-

am nopyri dazi n- 3-yl ) pi perazin-1 _

-yl ]1(2-trifluoronet hyl pheyAYREERatONE, th(?/t!tle

. b0t 382 Wi . ! _
(500 I OERr I Fa gy FE BRANE RS s A AhprPERazin
7.08, 4.00-4.07, 3.8BYB-RYRIDAAN-RBYBEREA 42- 3. 46,

3.27- &, Ig\gqx)g]’chégg&%ﬁ;@ér%& é)gar%plé% ngak?’ng varlatlgns o)xly as required to

m z451
1US@Y@L4€§¥EF{HTVQGFBZ-V{®C§’&H$Q lﬁmlmwmyamﬁmgmﬂlﬁ%tene to

PYRI ace
gfééég-x; I\G\é&% k| ng va}b}%ﬁgﬁ%m& razlg rggg"tmé’ar%e ﬁphenyl)-
ug@theweomtltw p@nwlmdawes pbtajpled s wrute powder (44% yield). '"H NMR

(God AEY ARSI SRECR) DSBZ201. £ 7 PREL1 MUy 725 20 0

e':t quB@ﬁeaﬁK))s ﬁ%@tmam 313A€3.38,13.23-820POUBB. IMS MS (ES+) m/z 553
QR ned as a white solid (91%yield). 1H NVR (500

V\ﬁé ‘DMSO-Cf6) d 9.02, 7.82, 7.75, 7.65, 7.58, 7.51,

7. 34 3.91-3.98, 3.67-3.80, 3.46-3.58, 3.36- ’(3 445 ?ﬂl
1-3.35, 1.80-1.88, 1.46- 7, Q-1.40. M5 (ES+ z

451 (M+1). EXAMPLE 5. 10 Bliwece %

1- @Y&W{%{&W@LWW&MM@%}P&@%\M%YL}-
YL] PYRI DAZI N- 3- YL) UR procedure o

Ex!arrpl e 5 nmking varia %'fgﬁ‘?%{la'}ggﬁﬁeqw red to use
hexyl |F$)6@\ylag #heepriopeqiiracbExample 5, making variations only as requwed to
nge C ﬁsto%gé/r%lte? P»)p%)éél gf HPSrZ?ce:)_/Taenattoocy(r:lgpropyl\%lenzelge to react with

amn ridazi
14r(8- @'%%/ﬂopylﬁdazm’-iﬁ}WIWbphdﬂﬂ](z-trﬁlubmmmwlpﬁdh?l)iﬂdthaﬁlone, the title

FORAHR WOl o8 aRins baRatflah RGNS NER B4 B2 bmso-a,
B.940B, 778239 743788; ASHX,.58.768, 3595079,3.263384835-3.42, 3.20-3.26,
%nﬁ% 1567 ?/é@é%f’%l% 107842098, , 5@ (ES+) mz 479

- HEPTYL- 3-{ 6- [ 4- ( 2- TRI FLUOROVETHYLBENZOYL) Pl PERAZI N- 1
-YL] PYRI DAZI N- 3- YL} UREA (ﬁ?ﬁé\'\@%ﬂ@g the procedure of
Exanpl e 5, nmeking variati as required to

SYNTHESIS OF 2-PHENOXY-N-{6-[4-(2-

TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZIN-3-YL}ACETAMIDE:
To a stirred solution of [4-(6-aminopyridazin-3-yl)-piperazin-1-yi]-(2-

trifluoromethyl-phenyl)methanone (105 mg, 0.300 mmol) in dichloromethane (10 mL)
was added phenoxyacetyl chloride (56 mg, 0.32 mmol) followed by the addition of
triethylamine (0.15 mL) at 0 °C. The mixture was stirred at ambient temperature
overnight. Water was added and the mixture was extracted with ethyl acetate (2x15
mL). The combined organic layer was washed sequentially with diluted HCI, sodium
bicarbonate and brine solution, then dried with Na,SO,, concenirated. The residue was
re-dissolved in small amount of dichloromethane and purified by column

chromatography. The title compound was isolated as a white solid in 34% yield (50
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use heptylisocyanate in place of
(2-isocyanat ocycl opropyl ) benzene to react with [4-(6-

warmesgpyss dazi n- 3-yl ) pi perazi n-1-yl ] (2-trifl uorPomeiSkophp24548

henyl ) met hanone, the title conmpound was obtained as

white powder (46%yield). 1H NWVR (300 MHz, DVsO-c/6) d
912 7.82, 7.75, 7.65, 7.50-7.57, 7.35, 369380

3ng5 HBNIR (VOG- CIBC1;)3. 288,38.38}, 73752063, 266, B396- 34, U5, 4.01,
]3 3 15-1.28, 0.85. EXAMPLE 5.12

1-(3,74- DI CHLOROBENZYL) - 3- { 6- [ 4- ( 2- TRI FLUORQVETHYLBENZO
YL) Pl PERAZI N- 1- YL] - PYRI DAZI N- 3- YL} UREA Fol | owi ng t he

procedure of Exarrpl e 5, jations only as
required to use 3, 4-di chrE%é@gjﬁ)[é%l socyanate in place
of (2-i socyWY@WPANEZﬁRB@WLﬂ@&@DMI h

4- ( 6-
!yl ]((Za{nr P?FXE:F%@WM§SA YL{G4-tit] e

ozip%iEhuom/lmmmmaﬂm&mnwmuﬁmmzlNEBML;AM)E AND

NMVR (300
7. 59( e W@O%éggﬁﬁc%%@%éé%a o
ﬁ/s 50'EB[F@QJORDI\gEgBYﬂB[iNZOS’{%)FSPERAZB\J -23A 3P PRIDAZINGS-A.) AMMDE
y4
1oy Beleh 1 5rab it o Bt Erdiki verstiozennly s peried t
IuNe 2-phighylcRIGIrBpetica Dol chidEde Eo;blb@e/\omehb@aaé@p&ﬂhﬂd@ to react
SRy S0 2h BRI S anone, b
(Cﬁmpsommaemywmagﬂrmﬂie) l’réalitmnE-W@nylemﬂpr&ﬁdnﬁcarboxyhc acid (2—
a ra

R R e BT R B SRR Ahesiay inrsarin i govridazin-a
(yt}atpmiewahsnedambtb&g)mra&r&v'ﬂatbgrafmwdﬁntmé MW‘E&’G;R%géxanéEhOﬁO

PB b sl 5%y Resladngiel. iRalo bites O 5 7.7, 762,
3 50073426.2237.16,77.4, 584, 3.9653 8284.63 13.58-2166 D, 31 1.76, 1.38. MS

E MPLE 6 SYNTHESI S OF
%Eé{}%@’o {(/\/} {1é]% % %nLy cyciopropanecarboxylic acid {6-[4-(2-trifluoromethyl-
mﬁyu@aéwﬁwwﬁﬁmfmw}l%m& isol¥teldfyRoki Bhremdtobfaphy
sol. u
8 wiEI OB P TinerhE 80 31y ShieBien zsiavaiqquden (16% viela) '
NME (300 HELCYCE Y em 36, )8®§ i‘mmm(i%? 784, 70183@012@232) 3.52,
%gl 8 t hane %/QSO was added Ehenoxyacet yl

%%1%? P fﬁﬁ)*l))m/fzép@ SWMIThy the addition
of triethyl am ne (O 15 n) at 0 OC. The m xture was

stirred at anbient tenperature overnight. Water was
added and the m xture wass®¥PbE®ed with ethyl acetate

(2 X HEXAROIC Ab® @gmznwkwcgﬁomﬂmgmmm\ﬁﬁi&%zm -1-
sequentially with | ut ed d
YL]PYRIDAZ!N 3-YL}JAMIDE

Following the procedure of Example 6, making variations only as required to
use hexyanoyl chloride in place of phenoxyacety! chloride to react with [4-(6-
aminopyridazin-3-yl)piperazin-1-ylj(2-trifluoromethylphenyl)methanone, the title
compound was obtained as a white solid (30% yield). "H NMR (300 MHz, CDCl;) &
11.65, 8.62, 7.75, 7.65, 7.58, 7.46-7.53, 7.37, 4.08, 3.88, 3.52-3.78, 3.30-3.40, 2.63,

1.72-1.79, 1.24-1.40, 0.90. MS (ES+) m/z 449.7 (M+1).
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bi carbonate and brine solution, then dried wth

Na2SO™4, concentrated. The residue was re-di ssolved in
weoensilsloisspunt of di chl oronet hane and purifi ed BgTASRMAN24548

chromat ogr aphy. The title compound was isolated as a

white solid in 34%yield (50ng). 1H NWVR (300 MHz,

CDCI3) d 9.28, 8.38, 7.75, 7.64, 7.56, 7.35, 7.04,

4,65, 4.01, 3.68, 3.34. EEXWPIHLED6.3

% HEH\(%E@%@%@%%Wﬁ_E%ngBBE%I_ZOYL)PIPERAZIN-1-YL]-

( 2TRI FLUOROVETHYL BENRAGYDARINRERAZBENFAMIDE

2YIE)]HEY '%%ﬁ@%@%&%@ﬁ% aabm@é/a latIO(lﬁ only as required to

TReF-IORAMET oY (CBIBNZOVL) I8t cRiTRMEhbKylacetyl chloride to react with [4-(6-

SRR Bt S LA S OB RSB S, Bhave
ZoppRuKY e Ioaerre@aa%%p@hb W Sk %2% Sicld). PHAGARR%00 MHz,
engxyacet chl_or eto react wt
qﬂ\/l % % 7r§§iz¥zﬁn-7§-6yl7)56b béﬂa§2ﬁ7ﬁ5 3.10-3.80.
-yl ] (2-tri fI uor onret hyl phenyl ) - net hanone, both

conmpounds were obtained fromthe reaction.
2- Phenyl cycl opr opanecar boxgXAmPaEi7zd ( 2-

DDy LK BRI SRR MR BBl EEA AN T

by col um cMLIRYERIDHZENGEY LECARBAMIGIAICID BUTYL ESTER

yi ol )"0 A R 360 SRR 4Begioats MibinsTesht wﬁ@A‘ o

Infﬂwrorﬁetﬁﬂ sphenfiBnetRaiche (608 #g, 8.289 mrBoI&& dlcﬂmlcﬁSmeﬁBBS {5 mL)

%\Iagﬁaéirc]jé Cyc t)é Brzlgroé rgcaie bd\%#q%sr dn %e presence %Mlﬁe%hylamme (0.313

{n@nplz),a’( FQ riHe resultmemixure s ajiirgd at ambient temperature for 24 h and

d | at ed
Lty WAL CREPLI Thelorba: Restiies Res RSty oraier.
aatzura;tbd &Iaﬁie diriad oaeerIg$@4 podthen cbﬂ(ﬁé}’ﬁmteelllﬁl)/acdbl'tlo Hhﬁd the desired

prool'SE 4 s Skt @.055:57 Paoediela, ' kit (spig Mgz o) sy 10, 7.73,

7.6347.5957 (355}})4 . 79, 4085-8.00 \.89-3 IBXARRLIGE 35 HEBANRL 1 64-
3 OEP> ﬂ%d - TR FLU(POVETHYLBENZOYL) Pl PERAZI N | -

Y Aﬁ ~YL} AM DE Fol | ow ng the procedure of
Exarrpl e 6, naking variations only as required to use

hexyanoyl chloride in pl enoxyacetyl chloride
to react with [4-(6- ELARPLR YT

ﬂm nlqgsyat (:ﬁmmmwmmﬁrramazmomwl]bemm ﬂl\tLQngEIAB{N@-
enyl ) met hanone ained as a
Wi 1€ sol 14 (3on HeraPAMG AR AR RS Teko0 ) 4
11. 65 Folbovag thé dScedereﬁ&f Exaniple 77m446n§ vér%tloﬂs Smy aé réifdired to
% %Em §r %u?or fo ate 310 3 4/9— él g‘i E}a ]l

P: glogpate iPlaee?) MRyl GdomRlets f@@mﬂﬂié‘*@ 3
aminopyridazin-3-yl)piperazin-1-yl}(2-trifluoromethylphenyl)methanone, the title
compound was obtained as a white solid (72% yield). "H NMR (500 MHz, CDCl3) 8
8.10,7.73, 7.62, 7.55, 7.37, 7.04, 4.14, 3.96-4.02, 3.88-3.94, 3.61-3.66, 3.52-3.56,
3.32, 1.66-1.75, 0.98. MS (ES+) m/z 438 (M+1).
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4- FLUORO
L/ - (6- [ 4- ( 2- TR FLUOROVETHYLBENZOYL) Pl PERAZI N- 1- YL] -

WOYRISDAKSH- 3- YL} BENZAM DE Fol | owi ng t he procedBC®US2004/024548

Exanpl e 6, making variations only as required to use
4-fl uorobenzoyl chloride in place of phenoxyacetyl
chloride to react with [4-(6-

am nopyri dazi n- 3-yl ) pi per EXAMPLET.R2(2-tri fl uoronet hyl p

Ihlegﬁlt gs;r}[glt Fow s 3?0*36?'5%‘ %L%wmﬂm#ﬁm@%@&

d 7.78-7.85, 7.7YLICARSMIL AQID IBOBYTYL BSTER35,

61?43,?@%%5%%%%%L%5€w‘1ﬂ%3 only as required to

\q§p RYRehaEragyBehierporraiaNn glas€obnBUllY thi&@sTdERaEotoaeact with [4-(6-

f’%ﬁ“?‘%@ﬁﬁfﬁ"g % yl)?g)gggzhn %y}; -tnﬂuogcr)rg%thxlptfew )meér_lanone, the title
toonfpoundt wae dhiginep fas rayWhitesd dlid (407 %6 y(eéd)o "HINMR (RBEMABRDEDCL,) §
. a i

Yo A RS P s s i g 061905, 052
396 8182, 4194204, 0.951 BRI+ nak 46Z(M¥he resul ting

m xture was stirred at anbient tenperature for 24 h

and then quenched with water (10 mL). The organic
phase was washed w th wat EKAMPAEW.&t ed NaCl, dried

Che PRI SO BB P A Pl

yield). 1H NVR ( 590}OARBANIDCAG)D BTRYLGSTER'3, 7. 63,
7.55 4,19, 3. 96-4_0

3 61 gzgcg&h%z@goﬁgc%}re gf mq{e é 4mél_fl|ng~5arl%lo§% only A§ required to
(D!:S@ Sthymtoﬁnateln O&ck 4f H-DulyREhloroformate to react with [4-(6-

. - YL) P] P N- | .
P APRO PP M T v B nee. B
cheppuutedsoldaintd Bx artigheyslowrsakd (w%/gueidat 1wNMR)(r:BJOU Misz, DMSO0-

55188 DI TR SOATE £ 1bA B S ey o

&virhopyri dazi n- 3-yl ) pi perazi n- 1- yI](2 trifluoromethylp
henyl ) met hanone, the title conpound was obtained as a
white solid (72% yield). 1H NWVR (500 MHz, CDClI 3) d
8.10, 7.73, 7.62, 7.55, 7EXAMALPE, 4.14, 3.96-4.02,

5 583, 9 Aot ittt B o foL
( 6- [ ARIF2UTRONMEORIMBENY OBENIRFRAPINPERATP WRIDAZIN-3-YLIUREA
FZH Emlﬁgﬁzhgpgf\( I%Fi I%era@gﬁ@(%?gaomt@henyl)methanone

(200i rag i & mondl ywaeess|ovelg uddedltot an igs eold-saRitiby bpT,epy |
Egﬁjb&[l)%u% ﬁ% Ze go rrllga}%e68%fmrl?16 ll'ﬁ thygpclu%rd?gh orrgr‘%g%ane (15 mL).

react
The temperature was then raised to ambient temperature and the reaction mixture was

stirred for another 4 hours. 3-Cyclopropylpropylamine (48.5 mg, 0.569 mmol) was then
added to the reaction mixture which was stirred at ambient temperature overnight
under nitrogen. The reaction mixture was washed by saturated sodium bicarbonate
and brine solution, concentrated and purified by flash column chromatography to yield
the product as a white solid (23 mg, 8.5% yield). '"H NMR (300 MHz, CDCl3) 6 10.2,
7.68-7.83,7.72,7.65, 7.63, 7.55, 7.36, 7.04, 3.95-4.02, 3.83-3.95, 3.50-3.68, 3.40-
3.50, 3.26-3.38, 1.60-1.72, 1.17-1.30, 0.71-0.80, 0.44-0.50, -0.06-0.013. MS (ES+)
m/z 477 (M+1).
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am nopyridazi n-3-yl)piperazin-1 -yl](2-trif
| uor onet hyl phenyl ) net hanone, the title conpound was

wohv@inedsas a white solid (47%vyield). 1H NVRPCBMS2004/024548

MHz, CDCI3) d 8.09, 7.73, 7.65, 7.63, 7.55, 7.36,
7.04, 3.96, 3.95-4.02, 3.88-3.94, 3.61-3.65, 3.52-
3.56, 3.32, 1.94-2.04, 0.96. M5 (ES+) miz 452 (M1).
EXAVPLE 7. 3

(6-[4-(2-TRI FLU(R(]VETHYL:\BF%;\%%P% ERAZI N- |

- YL] PYRI DAZI N- SYL} CARBA HYL ESTER Fol | owi ng

t he pi&tedif-BIRUGRARENEOYL)RIBKRAZINAFVIIPYBIBAZINIS Y EIS3-(3-
required to use ethyl M@Lﬁz{\q pl ace of

n-butyl chloroformate to react WI?LERI'EQ (6-

ani nogpllewiagithe grogedyse peEsample 8, yiaking variations ontyrestraglifed to

et e s B R MR Lt e

@Migopyidaan-37y)8ipemzB6 1 -yi(2A6difldoreFheriyl B2 thanosd,, thettitkkbcompound

il o5 1 A il e CBEGTS 875, 700

TRZFLUSROVE B-89-BENZEBE YRIOPBRAZ. 76, 11.40-1.65, 0.89. MS (ES+) m/z 432.8
-(YLF]g YRI DAZI N- S- YL) UREA

%I - Ami nopyri dazi n-3-yl ) pi perazin-1-yl](2-trifluorom
et hyl phenyl ) net hanone (200 ng, 0.57 mml ) was slowy

added to an ice cold solu A ?.%%2
car bonyl di i m dazol e (110 % b mml ) in anhydrous
d1m(ﬁmﬁ®ﬁ}iﬁﬁE(HS’Lfﬁ_{ﬁ [4AT1bg RIEMXBR@MWWNZE’YL)PIPERAZIN-
rai sed to anbient tepn action m xture
was stirred for anot P’%ﬁ%ﬁ?@\lﬁg \}L%EE
3- CyclFolowipy ll‘@rwpwm n’eE>(atﬂxaalé 8n@ak|ﬁg & ihtion® bhly\&@&‘reqwred to-
e
LR By @SSRl A AT b 7 b b Bt iaas Bl ebbiiin (-e-
nagmnyod\azm Riylpieersam- Ml}(lﬁenflLknyomahylphm@/W&ﬂfbnu% the title
e rine .solu e
SbfRpARAE oRAfeR ok Ay <ohis Bt RS R P o8 Rz, gooi) 5
[radei64, 7a37 &.08hiutoF-%08,i10H A-.38 W 52-8. 6% wi7al 2. .md tEsNg%/z 449.9
wg MHz, CDCI3) d 10.2, 7.68-7.83, 7.72, 7.65,
.55 7.36, 7.04, 3.95-4.02, 3.83-3.95, 3.50-3.68,
3.40- 3.50, 3.26-3.38, 1.60-1.72, 1.17-1. 30,
0.71-0.80, 0.44-0.50, - OIQ)?AI&PE&%B MS (ES+) mlz 477

(M+1) . EXAMPLE 8. 1
11 (33{D4MEIHB’LBUH5MUER@ENZQWRI):EUWEN-IYLBENZOYL)PIPERAZIN 1-

the procedure of Exalhle BOPIEPNITUBHRat i ons. onl v as

requi Feltbwing treep@cediira \df lHxapiple 8 Neaking Pladistorefonly as required to
ﬁsé: )3% & R{eﬂ%&ﬁé)rﬁ%lea}rm prl1aecet 81‘ é cy&opropylpro[)ﬁalg'nne to react with [4-(6-
aminopyridazin-3-yl)piperazin-1-ylj(2-trifluoromethylphenyl)methanone, the title
compound was obtained as a white solid (56% yield). '"H NMR (400 MHz, CDCl3) &
8.04-7.54, 7.37, 7.09, 4.08-3.16, 1.52-1.44, 0.88. MS (ES+) m/z 479.3 (M+1).

EXAMPLE 8.4
1-(2-CYCLOPROPYLETHYL)-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-
1-YL]PYRIDAZIN-3-YL}UREA

Following the procedure of Example 8, making variations only as required to
use 2-cyclopropylethylamine in place of 3-cyclopropylpropylamine to react with [4-(6-
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am nopyri dazi n-3-yl ) pi perazin-1-yl] (2, 5-difluorophenyl
) met hanone, the title conpound was obtained as a white

weoeabisth1(edF% yi el d). 1H NVMR (300 MHz, CDCl 3) d ®9CTAIS2004/024548

7.68, 7.32-7.43, 7.07, 6.89-7.00, 3.85-4.00,

3.25-3.75, 1.40-1.65, 0.89. M5 (ES+) nfz 432.8 (M1).
EXAMPLE 8. 2

ANERONORREP BN ETREvaZiB 1y - Wil @o MRINFIPUOROVESTRBABENZ OYthy title

F%o??éﬁﬁé gbag]}obééhé’a( Bk %IN\A&SJ (e @@?ﬁgf Ru‘&ns""'o %}pﬁ)g@ H NMR (300
r"éidZu CRal)t ¥7. 13 . 684(% %r?o’;k@l?rﬂ?t, Hy(4aTDOES. gmsrﬂgae@m 56, 3.47-3.45,

RLSEOrT AR B0 5 Do, DickT00 S oo iaise Mty

henyl ) met hanone, the title conpound was obtai ned gs a

white solid (50%vyield). 400 MHz, CDCl 3)

7.80-7.54, 7.37, 7.09, 4. %gio‘w& .12-0. 98,
0-E2ASOPRPOXZETHY RR23-{6/B-(2EFRIFLUDRCMETIY I BENFOYL)PIPERAZIN-1-
EXAVPLE 8. 3

1- (3, 3- DI METHYLBUTYL) 3. Y RIDAEIN3-MIaUREAOROVET HYL BENZOY
L) PI PE@@MN@ the potbEd(RE DRAZX e \gl_mbREé\vEﬁétloﬁw:oﬂQ dshequired to
t n as .
e o G S e B i bracS P BlaRf st s o Saet with 14-6-
mwyapmp}ﬂfy@pmpgdzam ﬂ@(Ztthoneméthy\lphém{l)me(ﬂ@anone the title
BB A A L g e o
iz QDR WA 590 D16 MBR] 7261, A. 3608 106-359, |3d744§é%3/wt3d1)4 3.3b13.19,

?“@é 9%, 8% 06 PO P el T g S g gy e gro e

EXAVPLE 8. 4

1- ( 2- CYCLOPROPYLETHYL) - 3 %&@&28} TRI FLUOROVETHYLBENZO

YL) Pl PERAZI N 1- YL] PYRI D ®REA Fol | owi ng t he

Hr (G IDROXYT4, ECAMETH YBPENENL pe-{6-p1- (@TRM@GR@ME@HYLBENZOYL)

d to use |n pl ace of
el oor opyl or B REI PR BAZ L UReR
[4- (6F HHDW‘??JWG ﬁ*ﬁmdﬂﬁéeﬁ’ﬂiﬁaﬂhm@B aﬁbmné-vane;tlﬁns tonI%/ as required to

one e title

)é%%(*ﬁﬂt&rx{%é‘ t@@ﬁ XJLP %FY‘%BORFWJBWPBQ?'BTG to react
maith [4-@6361@(ﬁop§trhdidﬁwFB—§/I$@ﬁerb{Ha 1 Wr&lﬁoroﬁ?@tﬂﬁpheﬁ f2nethanone, the
il s O 4 o e A e o
0V0870(M01). VB (ES+) nlz 463 (Mr1l). EXAMPLE 8.5
1- (2- | SOPROPOXYETHYL) - 3- { 6- [ 4- ( 2- TRI FLUOROVETHYLBENZOY

L) Pl PERAZI N- 1- YL] PYRI DAZI N- 3- YL} UREA
EXAMPLE 8.7

1-(2-CYCLOPROPYLETHYL)-3-{6-[4-(2-FLUORO-6-
TRIFLUOROMETHYLBENZOYL)-PIPERAZIN-1-YL]PYRIDAZIN-3-YL}UREA
Following the procedure of Example 8, making variations only as required to
use 2-cyclopropylethylamine in place of 3-cyclopropylpropylamine to react with [4-(6-
aminopyridazin-3-yl)piperazin-1 -yil(2-fluoro-6-trifluoromethylphenyl)-methanone, the
titte compound was obtained as a white powder (48% vyield). 'H NMR (400 MHz,
CDCls) & 8.14, 7.58-7.54, 7.43, 7.38-7.34, 7.10-7.05, 4.01-3.94, 3.58-3.32, 1.46, 0.72-
0.67, 0.45-0.39, 0.08-0.02.
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Fol | owi ng the procedure of Exanple 8, making
variations only as required to use

wa-2psaprapoxyet hyl am ne in place of PCT/US2004/024548

3-cycl opropyl propylam ne to react with [4-(6-

am nopyri dazi n- 3-yl ) pi perazin-1
-yl](2-trifluoronethyl phenyl)net hanone, the title
conpound was obt ai ned as EXAMPLB®&Ssol i d (15% yi el d)

B, 2909 OG-l AGpReR it O 56 0
3. AFRIFAIQROMETHLBENZDIQ-PIPBRAZIN-45/13P ¥RIDAZIA- PLIREA
2. O(I\)/P%(EI gfréglﬁ'xzznrc;ceéﬂre 01f é§(§mphé58 @Tﬁg \rlgnzaltl@ﬁéor(l%@eqwred fo

dse( BcyPraprRapiYetaylamiDieNE Plave RERFTYCIpPrRpyigropyliamineTiRIrEacioitoNA-(6-

5%&% %}gf)p E%rggﬁﬁrzy fi @EYEW@%M%WIPR%anone the

tvtﬁemmimlacm!nd wmslqlotalsed asja vhidel p@\Mers(éO% yield). TR (400 MHz,

éo@ fsg‘\%boép} Ao et Dy et vk %6‘? 9\‘/7\4%.% acsy Afes.3.45, 3.88-3.40,

pr opylam he t'oreac
i 26{1624 0. Te@¥8, @la4 0330 P6)004er azi n- 1
-yl1(2-trifluoronethyl phenyl)-nethanone, the title
conmpound was obtained as a yellow solid (32%yvyield),
mp. 218-221 0C. MS (ES+)EXAMPEERB® (M+1l). EXAVPLE 8.7

TR R Y HEN B e B DR UDREBER OV LPIPERAZIN-1-YL-

- YL] PYRI DAZI N- S- YL) URM%AZMW@.}WREApr ocedur e of
EX 232 81&9“8%%@&]@?6 E’%?n;qleogl %algr?g LGBEbhEEnb Os Y&tfRiired to

dse ymb/dppropylb’mmapyd\emm p1m:etcrﬁ Srayalopropyipropyken(iss to react with [4-(6-
ani.n og i da

gwr]o(p ?ﬁ%?'gﬁ%‘p?%ﬁ%‘%@ﬁ %é(# ﬂ;q}% en I Tetha{'n% e the title cﬁmpound
ik lodtarsapsLInghiasowddr i et yeldya ’ I\MNM% (MMHZ ((31218% 8 9.16,

{5y 7, 5, B M PR 380800 220010

3.3660.70-0(85, 01 60.370.650@339, 0. 08-0. 02. EXAMPLE 8. 8
1- ( 2- CYCLOPROPYLETHYL) - 3- { 6- [ 4- ( 5- FLUORO- 2-

TRI FLUOROVETHYLBENZOYL) - Pl PERAZI N- |

- YL] PYRI DAZI N- S- YL) UREA EXAMMLENG.10he procedure of

Exanpl e 8, i vari at| ' use
2-cycl opr opaﬁgf%'a@i[’%@bb(ﬁa %pg’?g—g%g-[ﬁ-?ﬁm_ﬁsgﬁd-?-
3- CYﬁleDUWMEDIﬁYLBENZGYLPPmZIWﬁ ﬁL][:W-FﬂlBAZIN -3-YLJUREA
am no |da2|n 3- azin- (S
onot BIHEAYTE Srabediis BERbila & ekhd valaiRiS g s madted o
Qbé M-(@ﬂnﬁﬁp%d&hint—@}ylmﬂpﬂezm(ﬁﬂﬂ/ﬁ ylflebnb)netliwmﬂ)r('ndmenone in

y 3) d 8.30,.7 -7. 71 0-7. 06,
%G-Og.?‘gﬁ‘g'@'.“ﬁﬁ-‘l@%é%g g réz"lé'y‘]gsgg‘éor%lﬂo 1.26-1. 24,
Grifldrdné@BylperdtrmtBon® tdeabt With 3- Eywmh;ﬁllfﬂosylamme the title
compound was obtained as a white powder (15% yield). "H NMR (400 MHz, CDCl3) &
8.32-8.31, 7.76-7.73, 7.76-7.73, 7.25-7.22, 7.13-7.06, 4.14-3.98, 3.95-3.85, 3.68-3.52,
3.40-3.32, 1.70-1.60, 1.28-1.21, 0.65-0.62, 0.40-0.36, 0.03-0.02.

EXAMPLE 8.11.
1~(4-METHYLPENTYL)-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-
YLIPYRIDAZIN-3-YL}UREA

Following the procedure of Example 8, making variations only as required to
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1- (2- CYCLOPROPYLETHYL) - 3-{6-[ 4- ( 2, 6- DI FLUOROBENZOYL) PI

PERAZI N- 1- YL] - PYRI DAZI N- 3- YL} UREA Fol | owi ng t he
wonroseduise of Exanple 8, making variations onl pCa&IS2004/024548

required to use 2-cycl opropyl ethylam ne in place of

3-cycl opropyl propylanmine to react with [4-(6-

am nopyri dazi n-3-yl ) pi perazin-1-yl](2, 6-difl uorophenyl

l)srem-mlathymentygm_ne int placeofrfpensinpronyéipremtamine do eschwihi4 (&
SRSkl ol i DN SRS,
@nEBuBd 5B Blalred3asy white SolidI 0889 g3 29%-yipld)g, H NMi (300 Mhz,
Cobty B A Do ol 5 PR Biaen souc,
%gﬁ%@ﬁg&@%&mwmﬁm%mm 2,-0r83. PACRNDIRZ|TR-N8H 2 1GDCls) 8
VP R b0 S 08 PLOPSYE Al (A Bo 1B s, 121

#+.% 6r1am, aepy 16.0274518, %03, 361 P26 37 1.8 123.5] MIS{EB# f hulrATOM
&I‘%' phenyl ) net hanone i n place of

-('6- am nopyri dazi n- 3-yl ) pi perazin-1-yl ] (5-fl uoro- 2-
trifluoromethyl phenyl)net hanone to react with

3-cycl opropyl propyl ani ne, [ ée conmpound was

obtained as a white pomdelfz%'g;%é/ eld). 1H NWR (400

g@gngéglz§D;CB-?L@ZB-EICS&LOI?OBENZO?(&)PIPER&-ZW—?IQ{L]PYRIDAZINE—B-

340332, 1 PORBDILIGAIDISIETHNEITgBMIEE 46 o 36

(1)- 02- &n?_it-urdéé‘%f&agmlgyl-%ridazine-3—carboxylic acid (3-methylbutyl)amide

-(4- \ -3-{6-[4:(2: TR F

{ F‘H—Bqﬁ\?ﬁ%ﬂ&hﬁé@_ @@wb%?ﬁgﬁ%‘éﬁ?ﬁ?@ : ib%cﬁac-?-

Elﬁ@@@ﬂ?ﬂl@fa@x’ihﬁreﬁi&ﬁnmﬁie}mlmiae (@A% momdlyind3MF (2 mL) was

requjre oyse 4-net nt. ] '

LS SRS, LBy Bl Sl o

a8 ﬁgg))btfiiirﬁ];ﬁiléi(o.63ﬂyihblp}/v9€ thiazl: audéd. The mixture was stirred at ambient

- -trifluorone en ' .

e Lo RSN\ TRADRR0RE LRSI i aquos

vhtalaldd NAHCHYR? & 200niHnd baRE(3) 24 nil). Thel Grganic extract was dried

S bite oo teinioi. S5l 3y oo by e
% 3 :

D g g i AT BB g o0

829, 8.3512.627,401 789144.01 2408 3.7753.93, 3.33-8.58, 186:1475, 4§2%99.94- MS

?%%m/%%?i 6.1, 28.3, 27.8, 22.5. M5 (ESt) mz 479.4

E 9 SYNTHESI S OF
6- [ 4- (2, 5- DI CHLOROBENZOYL) Pl PERAZI N- |
- YL] PYRI DAZI NE- SCARBOXYLI B¢ AfaPPe(g31 METHYLBUTYL) AM DE

6-[4-(5-METHYL-2-TRIFLUOROMETHYLFURAN-3-CARBONYL)PIPERAZIN-1-
YL]JPYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
Following the procedure of Example 9, making variations only as required fo

use 5-methyl-2-trifluoromethylfuran-3-carboxylic acid in place of 2,5-dichlorobenzoic
acid to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (2-
cyclopropylethylyamide, the title compound was obtained as a white solid (53% yield).
m.p. 128-130°C. 'H NMR (500 MHz, CDCl;) § 8.08, 7.99, 7.01, 6.15, 3.89-3.94), 3.77-
3.82, 3.52-3.60, 2.39, 1.52, 0.71-0.80, 0.45-0.49, 0.08-0.13. MS (ES+) m/z 452 (M+1).
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A m xture of 6-piperazin-1 -yl-pyridazine-3-carboxylic
acid (3-nethyl butyl)am de (0.255 mmol ),

wa 26051 0435 or obenzoi ¢ acid (0.31 nmol), PCT/US2004/024548

1, 8-di azabi cyl co[ 5. 4. O] undec-7- ene (0.51 nmol) and
1- hydr oxybenozotri azol e hydrate (0.31 mmol) in DW (2
m.) was stirred at anbient tenperature for 15 mn.

1- (3- Di net hyl ami nopr opyl EXWMRItEhYRcar bodi i ni de (0. 31

TS dspetiahe dha oL pretehlie e s

Et OAc (50 mm&owm%a m\fcm@emaﬁwmwamam

\ac el BEPREle o B Amdl g ler iy Sriearia o

umerz émleud)pmduﬂé as:brhohvl@rancblgrmmwft2c5-glplvlerqbﬁ@zm¢ a¢igh to react with
d

CORBAEE TS iy e 5087
nfboufd Qs o'btéfﬁed%a:@é& whie 85X 48%, yidld)p % NN (500, M8z, CDCly) 3

%5548 ?wm Teit EPO R BB S ABN P RO

@ublol 49, 008l PYRINIBGE ME- 84~ GABRIXY).| C ACI D
(2- CYCLOPROPYLETHYL) AM DE Fol | ow ng the procedure of

Exanpl e 9, making variations only as required to use
5-met hyl -2-trifl uoronmet hygXAMRBKE 3:3car boxylic acid in

R a TH PROBET A R e RO Prperaziv -y
cycl opyRMAZNEYE-LARBOXYLIO @\GIDKQQY@JWBYI\@B—!YL)AMIDE
(1)E|t al eg as %ﬁ\gﬂ te sol IE% &5%@ e@gg Vaf[%gr)s éﬁ?'@%?’e%%ed o
ﬁsegﬁﬂi’eﬂ%fi-}irtrlﬁjo?ameﬁ&yﬁﬂazo& -B2athoific RiBH, pldcesd 2,5-dichlorobenzoic
?Wﬁ-i‘) re@%gwgg—%&egazﬁn ’l-pryndazTn%% cawgmg)}f;r? gyzid '& z.452

YRR RhtitNEe dBn SOAIRB@MYSLObRIREERAZ & INhite Yol|dR$RYLyield).

AT 0 Gl B e i 1.7

U%’O' Qb QMD, OU6Y0.83. IS QRS+ Eel/A453UBE1).
2- chloropyrldlne 3-carboxylic acid in place of
2, 5-di chl orobenzoic acid to react with

6 p| per azi n-1-yl pyri dazi nex8mpaEl®okyl i c aci d

-C cI o rop .de, .t tit )
o st DUSPRO R B BB & bRy PR AR FBoAzine 3
zl\L/Hés SD?S:%)CNRSOS(QLICBAgﬂ) gﬂgggLOPlRD;YlE}WL)RMﬂE
0. 45- 609@"'”@)‘*@8”80%‘;'?6 Rfsé’tf’@ﬁ’lﬁ 5; Qk'ﬂ%&"ﬁ\)ﬁ?ﬂ? gnﬁ%ixmlﬂed to
%sé’>2 6-dichloropyridine-3-carboxylic acid in place of 2,5-dichlorobenzoic acid to react

e o o R BE s SORRNIE 5 e

ngEXMMtbﬁéH‘éb)a%ﬂ@%oﬁ@mey@w)t hENPIRGO0 WHz, GDCls) 3

EXaMDI 2 65 RKL NGy 2514818 28 4, 3% EH & o'-0.49, 0.06-

0.13. MS (ES+) m/z 449 (M).

EXAMPLE 9.5
6-[4-(1-BENZYL-5-TRIFLUOROMETHYL-1H-[1,2,3]TRIAZOLE-4-CARBONYL)-
PIPERAZIN-1-YL]PYRIDAZINE-3-CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE

Following the procedure of Example 9, making variations only as required to

use 1-benzyl-5-trifluoromethyl-1H-[1,2,3]triazole-4-carboxylic acid in place of 2,5-
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use 2-nethyl-5-trifluoronethyl oxazol e-4-carboxylic

acid in place of 2,5-dichlorobenzoic acid to react
W@i2005/0d1435 per azi n-i -yl - pyri dazi ne- S- car boxyl i cPatiud2q02/:24548

cycl opropyl ethyl )am de, the title conpound was

obtained as a white solid (58%yield). 1H NVR (300

MHz, CDCI3) d 8.05, 7.98, 6.99, 3.75-3.95, 3.50-3.59,

dciBérobanzl; add tolread: vith, 6-Dipagazi- 1yl-pytidegner31carbaweliq aoid (3-

iMoot et e gy (93 v
NRROBE0 Nmzsomw &:om @1 @acmzc@m%mﬁm B/, 3.05,
oB Al ofee JUg DRETA PR T T 1O

2, 6-di cht oropyri di ne- 3- carboxyllc acid in place of
2, 5-di chl orobenzoi c aC|d bgMth

6- pi perazi n-1-yl - pyri da2| ne- '\4, car boxyl ic acid
(2- cycl ega¢pBENAYYHY-ARIFLLIOROMET HYLe3 e Bin S1TIRIAZRISE-4-

0L M ] PO IR0

3 29- 3. 61 1.52, 0.68MEBOLBUML)OMUE 0.06- 0.13. MS

S EEKI)Z %E%&%%gw%ﬁs Qnagléné Variations only as required to

Z.Q ?—Bbﬁﬂ%&ﬁﬂmml;@h!- [1F2, BEmzleM-parboxyhc acid in place of 2,5-

HD & g)A'?Z!ﬂ%'\" ?ﬁﬁﬁ?%}p%ﬁﬁ ?%—gg%@EHXLSB%XHMQE (3-

mhyatutyb)ammm Iﬂ)e titke coproiung Was(mbt,ee@d as a white powder 37% yield). H

ﬁﬁ%{é@ﬁ M7, S OHE] gg@%}w 8317 551728, 6 699,569, 3.94,3.84, 370, 3.46,

2,75-16 1 hl. 49, oleAN 208 CESE) rd/ztamme(mnvm th

g- pi perazin-i-yl-pyridazine-S-carboxylic acid (3-

nmet hyl butyl )am de, the title conpound was obtai ned as
a white powder (32%vyi el dEXAMPALEMGEY (300 MHz, DMSO- d6)

§ 3.0, el Ty bl ottt R ot

( M+1) .CARBORYE)FIPBRAZIN-1-YL]PYRIDAZINE-3-CARBOXYLIC ACID (3-

e e BB b

- YL] P¥Biidadd M- 1o CARBOAMYEIG D DnbBing MaFTaivh oMY lap ARquUDEd to

3% P BAGoREREAR 2 AR SrodBl B i o o 25

BidpRinaEnzbic aidf tb veaad with Byipe bzif-1l -2 pSidazireez icarbaxdigraigish 3-

Yh l@flg\?}yl?qmlg Qbﬁgﬁ%%‘;rﬂ%qu d VS’éstbté’ ég&fﬁgég\}hﬁe%%&/gett@ 5% vield). 'H

AR (£6 MAR] byiSloudy 5)8208, df&3 vime wle,ld @9%?{37&(3};0 %1 .75-1.68,

%brﬁitkgaloré%g@%(%\wd"}é 2B 7 56T 7 2. 6,09, 5. 69,

3.94, 3.84, 3.70, 3.46, 1.75-1.61, 1.49, 0.91. M5

(ES+) mlz 531.2 (Mt1). EXAMPLE 9.8
6-[4-(5-TRIFLUOROMETHYL-3H-IMIDAZOLE-4-CARBONYL)PIPERAZIN-1-

YL]PYRIDAZINE-3-CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE
Following the procedure of Example 9, making variations only as required to

use 5-trifluoromethyl-3H-imidazole-4-carboxylic acid in place of 2,5-dichlorobenzoic

acid to react with 6-piperazin-1-ylpyridazine-3-carboxylic acid (3-methylbutyl)amide,

the title compound was obtained as a white powder (48% yield). 'H NMR (300 MHz,
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EXAMPLE 9.7
6- [ 4- (2- METHYL- 5- TRI FLUOROMETHYL- 2H-[ 1, 2, 3] TRI AZOLE- 4-

WaARBOMNMS PLPERAZI N- 1- YL] PYRI DAZI NE- 3- CARBOXYL PCTASR([D4/024548

(3- METHYLBUTYL) AM DE Fol | owi ng the procedure of
Exanpl e 9, making variations only as required to use
2-nmethyl -5-trifluoronethyl-2/7-[1,2,3]triazol e-4-carbo
BMISCEd 683, .86, 476, ©99,23.80, 3HE HL - bBR 248,091 MSHBS+) m/z
é@a% Wl t h 6-pi perazin-1-yl-pyridazi ne-3-carboxylic

'é met hyl butyl )am de, the title conpound was
obt ai ned as a white powder (15%yvyield). 1H NVR (300
MHz, DMSO-d6) d 8.05, 7. o*- 28, 3.97-3.67,
3.51-3.45, 1.75-1.68, 1. %(A@D@%Q MS (ES+) mfz 455.2
( M+18-[4-BHANPEENESBLFONYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-

21N 1. vL) PYRE ORERE G ARG T g e DR P PERA

(3- NEFMMSB@WEWBBEGWEXQWPW’M“W Griationmseordy as required to
Ex , I varlratio 0

TR MPRrLRE bl b8 20l BRI FOIESL b ot win

plbel@emcrf-yl&)yﬁdalimémwarﬂmylmm @cmdthybutyéamtdev\mehltle compound

(a® RBERGA s lfaeln FO7h Seid), FEVBRT MR o Do hug o

”5a%§?6§’@3“‘2‘3%§”@3®§?" 6050, 3 80, 3 ag A

61!\/'*715) 1.62, 1.48, 0.92. N5 (ES+) mz 440.2 (M1).

EXAMPLE 9.9 6-[4- (2- METHANESULFONYLBENZOYL) Pl PERAZI N- |

- YL] PYRI DAZI NE- 3- CARBOXE% A&E@%& &3 METHYLBUTYL) AM DE

Fol | owi ng the procedure & 9, nuking

Z@J(?ElmWTWLBUfWHYQWIPER@ZI?’W1 UHE%RIDAZ#NE% -CARBOXYLIC ACID
S-di el o obenzol E-GEr O PROP BT EEE

2, 5-di chl or obenzoi o %

p| per ggidwidg e- mweddﬂaz?fh@ca?npdm_ I 9 roaiihd cargmbnis onl;t; tas required to

am de e ompound was, 0 ip
P A L e i

Jip8ralih-1-§ipQidaziheSS carboxiflic Acidd 2-cycldBropieBzhamiaa, tha ting,

e s gignpdat 3 viTrspler bt by DIRAOGHR Cboi

8\651 BRI §8Z| NEp_S76ARBDA 6 ¢.58CD 02, 0.80-0.72, 0.49-0.45, 0.14-0.08. MS
E%CYCLCPRCPYLETHYL) AM DE Fol i owi ng the pr ocedure of

||9rg variations only as required to use
2, 2- dlnethylbutyrlc acid in place of
2, 5-di chl or obenzoi ¢ aci dES&Mﬁ?& 1Wl th 6-

6-[4-(2,2-DIMETHYLPENTANOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-CARBOXYLIC
ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 9, making variations only as required to
use 2,2-dimethylpentanoic acid in place of 2,5-dichlorobenzoic acid to react with 6-
piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title
compound was obtained as a white solid (61% yield). "H NMR (300MHz, CDCl,) §
8.05, 7.96, 6.98, 3.85-3.72, 3.56, 1.64-1.45, 1.23, 0.96, 0.82-0.62, 0.49-0.45, 0.12-
0.07. MS (ES+) m/z 388.2 (M+1).
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pi perazin-1-yl pyri dazi ne- 3-car boxylic acid
(2-cycl opropyl ethyl)am de, the title conpound was

wohv@inedsas a white solid (46%vyield). 1H NVRPCBM@S2004/024548

MHz, CDCI3) d 8.05, 8.01, 6.98, 3.86-3.73, 3.57,
1.68,1.52, 0.92, 0.80-0.72, 0.49-0.45, 0.14-0.08. M
(ES+) mz 374.3 (Mr1l). EXAMPLE 9. 11

6-[ 4- (2, 2- DI NETI—NLPENTAI\E)(’AMPI—EMI NI

- YL] 3 - 3
%%?W%E’E@ HOPIPERAZIN-1-YLIPYRIDAZINE-3

Exarrpl e 9, GM«B%YMgrA@Dl Q&YW@RSEYLEEQYFW@E use

2, 2- d#@’ﬁ) i Ot@@ ﬁz%gah@ cﬁ?xgmlpfé Epln%g(\fanatlons only as required to

2, 5-di c acid to react
wie@flacror-meipoxybpnreia acidén elaéapbaﬁgdtworamramc acid to react with

éé %Y%érgﬁ) Pﬁ}fld%lhyﬁ%&ighc %&i@/ (3- b}% %sr&ﬂ@%%mmsthe title

CahAnddva. digingt] 862 WBI’[@SQMB(GS%\BGW)Z H 3IMj& (30D, Mh’zleQGIe,)

405198 BRopRa SRRt 4 93P 1, ool b Mo M0.4EB 0. s

G349 nt/54E8. WO 2 - METHOXYBENZOYL) PI PEF?AZI N- 1- YL] PYRI DA
ZI NE- 3- CARBOXYLI C ACI D (2- CYCLOPROPYLETHYL) AM DE

Fol | owi ng the procedure of Exanple 9, making

varl ations only as requi EXAMRLES&3

5 AR AR S BEREBYE PR AN R YRIDAZINE-3-CARBOXYLIC

ZOf C aC|
6- pi pera2| n- 1- yl AQIDr Re2¥CRPROPNELBDKYL)AMIBE d

(2-cy opyl ,
ot o FABHE YRV EEmpS rhaing e BIRRG Rl 4G fpauired o
Wbtz 2- dﬁﬁﬁhﬁaammoaem;c aci@’, placeld-265-0ihlombeaz@c 8did to react with 6-
PI@%%Z? - -¥I’ Wé‘gg%m?'%i%&&%ﬁg& %é)?'cfpyle%ﬁ')gnﬁdel%e
BomBourid- iRk MTELINEd\NS RIGBEBZGNL JGRPPERALI'N-NMR (300 MHz, CDCls) 5
] PYRI - S-

b LB B S GABORD E0T R 11 o R 0 072007
Exanpl e 9, nmeking variations only as reqU|red to use
2- di met hyl am nobenzoi c a e
2, 5-di chl orobenzoi c aci d%wﬂaeg% q&n t h 6-
pB& 2THLORQ-E-HMETHHL IAMINGBENZTDAYPIREREGINY-1-YL]PYRIDAZINE-3-
(2-cycl opr
obt ai ned as‘g%‘l{%&yfl; @Igb&?(z(é?é/l‘yl EI ﬁw}(’%o
MHz, EbEvdhg theGorOesdure SAExampB69,maABng VarBfioBs Odly as required to
gIS% é-cglogg—&cé&%%gﬁél%%lfﬂgmg Qéig '|n7g\aceootA27,5-9Icﬁ%’robenzoic acid to react
6vith %~ §ige rGkih ORD S RIAMETS ANk NOBENA Ny} PpieB Ry Namide, the title
%:gr_%% ] E@?&é%é%%&%ﬁé\g3% yield). "H NMR (300 MHz, CDCl) 5
8.04, 7.96, 7.39, 6.94, 6.66, 6.55, 4.14-3.32, 2.93, 1.52, 0.75-0.69, 0.48-0.42, 0.11-
0.05. MS (ES+) m/z 457.4 (M+1).

EXAMPLE 9.15
6-[4-(2,5-DIMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-CARBOXYLIC ACID
(2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 9, making variations only as required to
use 2,5-dimethylbenzoic acid in place of 2,5-dichlorobenzoic acid to react with 6-

piperazin-1-yl-pyridazine-3-carboxylic ~ acid  (2-cyclopropylethyl)amide, the fitle

99



10

15

20

25

30

Fol | owi ng the procedure of Exanple 9, making
variations only as required to use

wa-20isle1ass 5- di net hyl ami nobenzoi ¢ acid i n pl acePof/US2004/024548

2, 5-di chl orobenzoic acid to react with

6- pi perazin-1-yl -pyridazi ne-3-carboxylic acid

(2-cycl opropyl ethyl)-am de, the title conpound was
airhpoumedas obtainkitas 3 othitd SOBEYB6 aliel). 'HHNMRR3080GHZ, CDC) 5

W05, 75857 o7 o, Moot gnadofh fob aglo s Syoe, odeoa

0.105.05VIMS ESH) mr 20883 (V41 Mr1) .  EXAMPLE 9. 15

6-[ 4- (2, 5- DI METHYLBENZOYL) Pl PERAZI N- |

- YL] PYRI DAZI NE- S- CARBOXYLI C ACI D

(2- CYCLOPROPYLETHYL) AM DEXAMHAL&®.Mg t he procedure of

a@f‘ﬁki@ﬁ@ﬂﬁéﬁ%E Qﬁaﬁﬁ@q‘?m POPYRIAIRE 3 & ArdOxXVLIC

2, 5-di chl or obenzACI® ae(EYjCII@PRéa’G’LEYﬂHVh)A@AIDE

?Izpi;gi)lw%ﬁ/ﬁie é{’? ! I d %S(ag}oﬁeaé,%%ﬁ%(@c&ar%%% o%as required to

okd 2j5rdichl@sbenzofti acej |ﬁqnllaoé of Bfﬁaﬁlymledod%zo]d-ad}m ea0owiti-6-
A5, 7.

a7 E-atdie 5 sBbyi G ity iyyilts. e e

QorhpokhdObas dain&bas a White 408 @6tMield). 1H®MIMP\B(E) BIHEECDCL,) &

8@5“;,&@; %g%@ﬁ@ﬁ%%% @5@55?@5-'0’.\5?, 0.51-0.38, 0.16-0.06. MS (ES+)

2z YL ORROPYLETHYL) AM DE Fol | owi ng the procedure of
Exanpl e 9, nmaking variations only as required to use
2, 5-di chl orobenzoic acid in place of

2, 5-di chl or obenzoi c aci dexeMAEd.1W th 6-

T T T Ty e
Ic\)/lk—)|tz ai ned gscmgbg(gm(};,@giDi(zsﬁﬁgh@PRm’)YLEgHYNW\A([B};OZ3
1" 50, Folaspteleprogu o By d ki eraopstal af gitired o
448 1 ndiMph)H- pﬁb@%\/?lcﬁr&xgllz: #id iA-plake-dfB BEtRIbrobenzoic acid to react
WE Ep?@%rg%m R %%%E%R@Z :&@F BCld (2-cyclopropylethyl)-amide, the title
gmwﬁcﬂgMXEIE§thWIt%oﬁﬂbi (@lmaﬂ/g yiehi. fH DRI (508 Mifiz, CDCls)
{ t
P D 40 7 B4 A B 6" e

#7/23d3 ghtpr obenzoic acid to react with

d- pi perazin-i-yl-pyridazi ne-S-carboxylic acid

(2-cycl opropy!ethyl)-am de, the title conpound was
obt ained as a white powd@ExAMHLEBSogi el d). 1H NVR (500

e T Pkl BroBol ol pbedingtr G b
1 77/ 2383 ( MBARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 9, making variations only as required to
use 4,4, 4-trifluorobut-2-enoic acid in place of 2,5-dichlorobenzoic acid to react with 6-
piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title
compound was obtained as a white powder (19.6% yield). 'H NMR (500 MHz, CDCls)
8 8.09, 8.00, 7.00, 6.81, 3.96-3.88, 3.78, 3.57, 1.53, 0.76, 0.48, 0.10. MS (ES+) m/z
398 (M+1).
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EXAMPLE 9. 18

6-[4- (4, 4, 4- TRI FLUOROBUT”- ENOYL) PI PERAZI N-1 - YL] PYRI DAZ
wORESBCARBOXYLI C ACI D (2- CYCLOPROPYLETHYL) AM DECT/US2004/024548

Fol | owi ng the procedure of Exanple 9, nmaking

variations only as required to use

4,4, 4-trifluorobut-2-enoic acid in place of

2, 5-di chl orobenzoi ¢ aci dEXBMPé&AR. 1% th 6-

?ézﬁg{@% QRQ>%/ Cﬁﬁ%ﬁ%@%&\ﬁ% N t)fl-l’l'P“EFé\leq 1-YLIPYRIDAZINE-3-

e Co
obt ai ned aCARBOXY e CoaRiie@2- Q\@L(BP/R@PQ(LE{)THY!LH'\NQE (500

1%, Ryl Bt on i g BpBis g gt

(lMlhytﬂiXNd?hlEp@)pa@ecarboxyhc acid in place of 2,5-dichlorobenzoic acid to react

P R AR N SR B o e

Earhpawidngast dteaipedasd white pbwEsr(@BI4& Feldiraltd NYIR (500 MHz, CDCls)

(BT B LS e 7,0 a0 o

26&Hphl or obenzoic acid to react with

6- pi perazi n-1-yl - pyri dazi ne- 3-carboxylic acid

(2-cycl opropyl ethyl)am de, the title conpound was

obt ai ned as a white powd&XAMIBE929i el d). 1H NVR (500

%/%(34 %LL@O%)O Z@ﬁg&&é\( ﬁ?&lﬁéﬁpﬁ)@EﬁvL@(gg@Rﬁﬁ@Emzm

ORATAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
6-[4- (4, 4. 4- TRI FLUCRO S TRI FL
YLg Pl PERA NS PrYAd #’WP [5%%%@ %W% SRS o
(e @ﬁ@fﬂﬂﬁﬁ?&&l@&%&y}ﬂ\wla&roﬁwmmtmlcmd ippece iz &- of
o T 0 R A SR -

agdicbropylgthpReniod, e Bﬂe chrofpdumd elasrobtaicedhes al whie pewddzr (45.6%

Sl o RO LR M el R BT B A RS RO A £ R b, %o, 1 55,

@Wb%%g) ag. H*OINMRG( 81 6(3455162/65/1@ 81)1453;1%% g@g&ﬁz 45.5,
Wagoad 1, §0b Bt 290 86, 18, MS LSNP BLEH Y 1055
162.8, 159.8, 145.8, 127.3, 112. 5 45 5, 44.5, 44.1,

41.3, 39.7, 34.5, 27.2, 8.6, 4. M5 (ES+) nlz 484
( M+1) . EXAMPLE 9. 21 EXAMPLE 9.21
[64 4(41 A4 4RTRL@R@%@!$DW§HE§MMMRMBMEER«YL}-

e PO A ARSI e AR o e

EX ZWTF{%II&/%/T&% mcémﬁé at Eml@gl rysalaﬁg wa«uﬂohgdnry@smé@wed to
ri uor o

;slﬁaéé’r Hrifipoes- %fhwp@{xdr Ox%gl?tgyrm In [I]glce ot 2a§d|chlorobenzom acid

to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide,
the title compound was obtained as a white powder (50.1% yield). "H NMR (300 MHz,
CDCl,) § 8.07, 7.96, 6.98, 6.23, 4.05-3.52, 2.90, 2.47, 1.53-1.43, 0.76, 0.46, 0.09. MS
(ES+) m/z 430 (M+1).
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to react wth 6-piperazin-1-yl-pyridazine-3-carboxylic
acid (2-cyclopropylethyl)amde, the title conpound was
wohv@inedsas a white powder (50.1%vyield). 1H RYRUS3®0/024548
MHz, CDCI3) d 8.07, 7.96, 6.98, 6.23, 4.05-3.52, 2.90,
2.47, 1.53-1.43, 0.76, 0.46, 0.09. M5 (ES+) nmlz 430
(M+1) . EXAMPLE 9. 22 6- (4- CYCLOBUTANECARBONYLPI PERAZI N- |
- YL) PYRI DAZI NE- S- CARBOXYEXEMRCE®.22

%A%WGK@@% (PERADN y’f‘g% é\@f&l@ﬁ?@? W Eaboxviic

4 cycl obut anecaertdwm(EY(adDmOﬁYpEﬁld‘éLW\/HDE

en20| aci.gd.t
p| per E@P)wlrp SP}? Pb%el H%ezqf%é(_a%p egﬁlb oxmqt\;éngtlonc? only as required to
(s= ¢¢¥dlﬁmﬂmbﬂi0hwic)m idlacehé 215-ditidorobemzvimatidwesreact with 6-
obt ai n

R 22y 35 e o3 Sl R sz Aoy iely i g i

SorAfound. wid-chitaied ds 2 vhe PEwRe25 5%Bicld]. SONMR (260 MHz, CDCly)

3 f‘o% (3170 ORGSO ANCARBOHE ERRAG -5

b 75Y0.he, ORI MBZENE) gAML C ACI D
(2- CYCLOPROPYLETHYL) AM DE Fol | owi ng the procedure of

Exanpl e 9, making variations only as required to use
2-trifluoromethyl cycl opr epamriaE ®agylic acid in place

f 2,5-d [ ' '

6. sz a AL OSBRI b RRobRRE AR pPERAZIN 1L
(%t CyPVmewEashb%MRmm\d_eo AP (15451\{ce_0nm| a mnﬁmms)Ag/lcl)gE
obt ain ite po r % Vi e

E@?ﬁ%wg fegropstfe g5 e gyont oy B feied to
é;i%grfﬁmgﬁnkitﬁyﬂ@o&oﬁec&ba@hc Nﬁd(ml_:&a):e of 2,541Idrdbenzoic acid
& [eacWithyS-RIPPRIZHL L RRY Yo AR PLAaFR NSRRI Bl et s piide:
ot ol |t p e e oo Mt

0

EPSIPE. TRk T, 9371t A, dity 190 T2 P4, BgBe ms
~/(1E§+)4mjzr411bl MQFIP 3-trifluoromethyl but-2-enoic acid in
pl ace of 2,5-dichl orobenzoic acid to react with

6- pi perazin- 1 yl - pyri dazi ne- 3-car boxylic acid
(2-cycl opropyl et hyl ) am desxAnNwe g pizhe conpound was

OB et A DokE AT AOGE YL Bl B oerazi-t
isg 8 N%]Qpﬁ@amz% -3 %B@XV%%A@@ (ZCC‘A@:QPR@PYQEIBIW)AO\BIDE

135. 1 FOH‘W”@ ’fhelmc%dur‘i?fz >9am91%95maﬁ'29 yar 'aj'i?”%O”'X@séeq”" ed fo
386 Z;4 éﬁfhﬂ@oro&%-ﬁiﬂuéro?rletlﬁ#ﬁ)t(t-.@%doldﬁczd lﬂaﬁﬁadel\dlf ]2)5 EXW(NHbEnzmc acid

ts(é%ﬁm s FLU@%THY B%\ oxyh g(I:IcFi) —cyclopropylethyl)amlde
the title compound was obtained as a white powder (45.4% yield). '"H NMR (CDCl3) &
8.07, 7.97, 7.10, 7.01, 3.87-3.74, 3.58-3.50, 1.54-1.47, 0.78-0.68, 0.48-0.42, 0.10-0.05.
G NMR (CDCl3) § 162.8, 161.1, 159.8, 145.8, 135.2, 135.1, 127.3, 124.5, 112.7, 45.5,
44.4, 44.3, 40.9, 39.7, 34.5, 8.6, 4.2. MS (ES+) m/z 466 (M+1).
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CYCLOBUTYLMETHYLAM DE Fol | owi ng the procedure of
Exanpl e 9, nmaking variations only as required to use

wa-200si0filiessr onet hyl benzoic acid in place of PCT/US2004/024548

2, 5-di chl orobenzoic acid to react with 6-

pi perazin-1-yl - pyri dazi ne-3-carboxylic acid

cycl obutyl net hyl am de, the title conpound was obtai ned
as a white powder (45.0%¥AMRIE. 9.2H NVR (CDCl 3) d

3 o yreaTRELybRoE FAYTRERZOfs HipERRy 4 IPYdiigE-s-

(CDCI 3) d 167ARBOXBRICGACHEOYELOBYT YAMETSWLAMIDE?. 4,

12 g il b gyl g e

BMRIBEo@nRBhylbenzoic acid in place of 2,5-dichlorobenzoic acid to react with 6-

YA B B B K Or Y RO Rt

was bioteined abhaaNnnl’eqmdier @m%b_pdrﬁpplé NMR (@RCRhYS 8.04, 7.83, 7.72,

{3 P ST AP RStk P8R g, pp T 8 g1 7. O VR

Beigi ctd7or, ouiaergz 0588451, 11341224824 296, 127.4, 126.9, 126.8, 125.4,

? perazin-1 p i.dazin rb

CSPhORE Wl ] OB 7 RS 20 B oy

obt ai ned a)s 3 \ghloge §0I9|7d (778 7% vyield). 1H NMR (300

MHz, CDCl3 7- , 7.53-7.48,

7.39-7.35, 6.96, 3.91, 355’9'@3 g§6636 3.58-3. 51,

( 7{?312-12 ARIFIJTROMEGH YL PHESNL. A@ETQL]PGPMBIN 1LYCINVRDAZINE-3-

13,0, 131 GARNORYHLACH G CYBL0BROIEG R BE" >

126. 2Follbindthe btasedurddst. ampts 9, mddngvaribliods 0@ aérequired to
Zz ,462.

kB e R T tsR G o oac

v(x:lyﬂcr:}é (@%MLWQBMWX@IMKD(Z é.’yclopropylethyl)—amlde the title

ROPYLETHYL) AM DE Fol | 0

EXARpHNS! veas %tﬁmﬁ% ag aMfH?.sanWéﬂ% V! @3&%’% Seizeocn o
éo@)’?@?bﬁameﬁ acslsd7 i8) 7dar.85 .98, Do iz 969 weea8i6¢ 3.58-3.51,
acid to react with pl perazi q3

153t L4610 T8 B 0. 381%2;0@)3%] (6.43G MR (75 MHz, CDCl5) 5 168.8, 162.9,
(ng §V13450@f1%@>d %M' )?f@ d@e EI h?s b' iiﬁz G@TRP“IQ@E/‘&@@S 2,125.5,

t'ai ned te sol'id Sy d). 1H é
-3, MI‘B‘W d“r482 652 396737 37’-‘(7-1173’74'21 89, 8. MPEESH) m/z462.2
§M5g).755 7.53-7.43, 6.99, 4.3-3.94, 3.88-3.85,
.58-3.51, 1.49, 0.78- 0.65, 0.48-0.37, 0.16-0.02. 13C
NVR (75 MHz, CDCI3) d 166.5, 162.8, 159.9, 145.3,
%ig 2 183 S 133. 04 12%)@«MF’L&:'79@7 127 03 116 8

1 46. 4

it (Q@Y/(\rg@ajzmpzw}mgtzmzmﬂ)YL]W@@lng@g:ARBOXYuC ACID (2-

6- [ 4- (4- TRI FLUOROVEGAYLBEROPVNETEYEARRMEEL) Pl PERAZI N- |

Following the procedure of Example 9, making variations only as required to

use 2-cyanobenzoic acid in place of 2,5-dichlorobenzoic acid to react with 6-piperazin-
1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title compound was
obtained as a white solid (25.8% yield). "H NMR (300 MHz, CDCl;) § 8.05, 7.97, 7.76-
7.72, 7.69-7.66, 7.58-7.55, 7.53-7.43, 6.99, 4.3-3.94, 3.88-3.85, 3.58-3.51, 1.49, 0.78-
0.65, 0.48-0.37, 0.16-0.02. "*C NMR (75 MHz, CDCl3) § 166.5, 162.8, 159.9, 145.3,
139.3, 133.3, 133.04, 129.9, 127.6, 127.03, 116.8, 112.4, 109.9, 46.4, 44.7, 44.6, 41.6,
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YL] PYRI DAZI NE- S- CARBOXYLI C ACI D ( 3- METHYLBUTYL) AM DE
Fol |l owi ng the procedure of Exanple 9, naking

woanisaniaas only as required to use PCT/US2004/024548

4-trifluoromethyl pyridi ne-3-carboxylic acid in place
of 2,5-dichl orobenzoic acid to react with

6- pi perazi n-1-yl - pyri dazi ne- 3-carboxylic acid

1B6,ret 4)\8.8ut 1| MSESe) nthd05.2t(Me1Eonmpound was obt ai ned
as a white powder (69%yvyield). 1H NWVR (300 MHz, CDCl 3)
d 8.87, 8.69, 8.05, 7.82, 7.62, 7.00, 4.10-3.69,
3.51-3.44, 3.38-3.35, 1.EBAMPGES.2852- 1.45, 0.90. M5

64 O g Mo TEE RDl CARS Y BIRRBRIY *

- YL] PYRIFEYR DNE N IARBORBOK L ICADIT B-METHYLBUTYL)MAIDEE

Fol | ow .th d f le.9 ' .

o S AT o By 2 i o

dsed4-iflubiohletioyimyridiness-barbbmlie eidmoplacaof 2 5idichiralsanzoit acid to
or oben

@ag \% Cgﬂpﬁr%n’yf—ywyfrfc‘laélg?%—caéb%b%%@a h?-megylbéltyl)amide the title
&&n;ﬁ&mhyfbd@ttibféub.ma@ whith @olvilén (69%oyigoN Md NMR (300t MHAELDCly) &

TN A I SRR G R

8.4620.80.6f1s (Es4<$m/24@113 (M+75-1.62, 1.49, 0.92. M5 (ESY)
mz 414.4 (Mrl). EXAMPLE 9.30 6-[4-(1

- TRI FLUOROVETHYLCYCLOPROPANECARBONYL) Pl PERAZI N-1 - YL] -
PYRI DAZ| NE— S— CARBOXYLI C AKIAMALE vBIHYLBUTYL) AM DE

ARV p%r °C?v&g|‘d$ﬂ?£éﬁ R PrPERALRE: vL1-PYRIDAZINE-3-
1-trifluor ombhudac»dmgmmnmmhmﬂwwmwmmo react

ith 6- -carb
(- meb Al SRRl RGP & el e fealyed to
g%sﬁol)é@hi £ Anemes-3iaahyivited-ehoic At MVBRaé86IR, SAdichlo@ienadic acid

.05, 7.83, 6,98, 3.90-3.80, 3.48, 1. 48 .

© r§99t1"!”§5§'p’.[’.eﬁ?él“l?s‘ﬁl?yr'ﬁ?‘§§?'§l\9§rt(°é§% agig @%fMUEymW& the
U astotlidind PYRE BIMED o WAERERPSLYid PERAKIRKI00 MHzZ,

YL P$RI DAZI NE- S- CARBOXYLI G A

Y CEPRGS ENE AN DO PO G - HPBA AL bl 75162

E&@npbg 98 ( Eékhﬁﬂzmﬁw4@m+gns only as required touse
pyrldl ne-2-carboxylic acid to react wth

b- pi perazi n-i -yl -pyridazi ne-S-carboxylic acid
(2-cycl opropyl et hyl ) am dexaApmLg e8be conpound was

obt ai ned _as a whi te ovvder I

i ncarh L GoOnis R e QRO CARB DM ERAN-1-vL-
7. 13- 7. IBYRIDAANE- %ARQO&&L!@A@%&% %TI—B(L@MTYL)A’MIDE
0.78-0.69, 0,47-0.4 é) g QS 2 381.2

(MF1) Followmg the procedure of xample making variations only as required to
use 1-trifluoromethylcyclopropanecarboxylic acid to react with 6-piperazin-1-yl-
pyridazine-3-carboxylic acid (3-methylbutyl)amide, the title compound was obtained as
a white powder (72% yield). '"H NMR (300 MHz, CDCl;) & 8.05, 7.83, 6.98, 3.90-3.80,

3.48, 1.66, 1.48, 1.39-1.35, 1.18-1.14, 0.92. MS (ES+) m/z 414.2 (M+1).

EXAMPLE 9.31
6-[4-(PYRIDINE-2-CARBONYL)PIPERAZIN-1-YL]PYRIDAZINE-3-CARBOXYLIC ACID
(2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 9, making variations only as required to
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EXAMPLE 9. 32
6- [ 4- (2- TRI FLUOROVETHYLFURAN- S- CARBONYL) Pl PERAZ] N- |

WO YLSRYRISDAZI NE- 3- CARBOXYLI C ACI D PCT/US2004/024548

(2- CYCLOPROPYLETHYL) AM DE Fol | ow ng t he procedure of

Exanpl e 9, neking variations only as required to use

2-trifluoronethyl furan-3-carboxylic acid to react with
yme!mazz carbexplic pyiditol ezrichwittB 6- pirgardincyt Hyil-pyridaizihe-3-carboxylic

{43 S GBS LB b By TR 198 povcer

(vieize ynéIB)pFa)NmmsmnMHz OBC,Y5 BBO-T58)®,0%5 798, 736%- B, 7,73-7.71,

T T

1962 0G+1)138. 14, 137.57, 127,15, 121.74, 120. 54,
112. 54, '110.88, 46.33, 44.59, 41.43, 39.67, 34.52,
8.64, 4.23. MB (ES+) mz 438.2 (Mrl). EXAMPLE 10
SYNTHESI S OF 6- [ 4- ( 5- TRl EXMUROEETSYL- SW |

N TR A T RN BB NEL I BRI LIALRIGAZINE:

( 3 NETWL:BU'AWMLHEACID (2- CYCLOPROPYLETHYL)AMIDE

B | 5-trif t
car boﬁélo)@’n% ?ﬁ?‘?‘?rdfre ‘%&BW’ g%ﬁ%@%"%@ g Sk%'?égae&uﬁed to
(se Zﬁﬁiflﬂ&t}dmiétwmjmsiearbech@mdﬁo f'r‘éadtrwtﬁh B- m;@aaﬂns%pyﬁdhzme -3-
s of..acetic

in 10 . d 0.2 .
03048 PR SO AR OP R IS P G AEipee fs d wnie
HOEST ('ﬂWol'Wéld)ph-EﬁlMN @00MHER ca}cn@rzm ent7.O& MBS, AL100[ e 54 3.9-3.7,
over ni After filtration the reaction m xture

S bebr B0 (0GP, 0. 600¢aa0 DPLetC RVR e Mrba Gt ie 1 7
ﬁ@&bi’%@'dde%@éioé @ 43, Wh7 8f, B8, 491 ghveolsd) 148 54 36 88,

EQB?&LE 99, M1 89BT n3A-53318.§4 A2 MS (ER2dréz 438 akMdhY1 ) - p
i perazi n-1-yl]pyridazine-3- carboxylic acid

(3~nmet hyl butyi)am de as a white powder. 1H NWVR (500
Mz, Acetoned b) d 8.18, BXANPLE 18> 3 92-3. 72, 3. 45,

1 67 -
S5 B A Y RO JF 2 oL

VL] PYERBREMA S B Y OAC I@A(zwwggwmpﬁz(%

m xture of -piperazi n\MeBHYIBUNIIAMIBE S- car boxylic
acid (3-nethyl butyl)am de

(0. 255 ol ), o
St 11 BT B IR BRI h-F R SR -farpyy isiezin- -
}lgpgjrldgilﬁé—éwapdﬂ ?IQ{ a%t&(%é!ﬁ?l%ﬁtyﬂaﬁﬁ% (6! 1% b. /8 Mbl)Was dissolved

iI'rred and over e reaction

i 1 Wk MeOH with éldlrQRSé%i aﬁﬁtt‘ha 0 @Eo‘%f 109 Pdibavamadded- The
matcho@m&@sma%%gf B Re nmm%s@ar@bfzg afrbanbaarmdtdm enguie?

The organic | ayer was dried over

WBBH“ %f&ﬁf é*&?ﬂ“%#@dea%im RES Was erRporigd Hﬁcrj]eh%educed pressure
&hé ﬂ%@l@ﬁé‘%lﬁ ré@#ﬂélﬂﬁedﬁhﬁn Binkll 6f EOMRWNE B2 rAg (8% §ield) of 6-

sol | 1H NVR CD%I

- @o’mﬂuoromn%yl 3H-[1, 2 3 trlazole 4-carbonyl)- ﬁ)lperaz in-T-yljpyri aznzxe%
carboxylic acid (3-methyibutyl)amide as a white powder. "H NMR (500 MHz, Acetone-
de) 5 8.18, 7.91, 7.32, 3.92-3.72, 3.45, 1.67, 1.52, 0.92.
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7.86, 7.82, 7.65, 7.55, 7.37, 6.95, 3.74-3.79, 3.73,
3.46-3.52, 2.62, 1.65-1.76, 1.52, 0.94. M5 (ES+) mz

wa36os5(ovkesy . EXAMPLE 11.1 PCT/US2004/024548

6- [ 4- (2- TRI FLUOROVETHYLBENZYL) PI PERAZI N- 1- YL] PYRI DAZI N
E- 3- CARBOXYLI C ACI D (2- CYCLOPROPYLETHYL) AM DE

Fol |l ow ng the procedure of Exanple 11, naking
variations only as requi reXAMBLIggé

0 P! PRREHESIS e BYALAPRIPIBORGAERAYY BERZIEIFIPERAZIN-A-
P YA TR oRoRERAYY

(2- cyc opr opy
6- pi perYﬂPYRIDPSZlINWGJAIBBDKé’LBZ 6@?%65(ME|T EY4BUd YL)AMIDE

(3- "eﬁ\rﬂ%!dpﬁ% %#f% @gbg%lntp%l ‘gﬂ&%zxﬁ% §Qa%ox¥llc ac:d 3- meth()jllbutyl)amlde

trifluoro t he oun
(256 meol)a?- trﬁlummeéhxétmnzm qhBpide (9.85% el ) andd@-losoc

@n’é‘gé)‘lYBé&@%Q 0%90'9%‘736 72 ngrggl? 5/%8 gﬂrrelc? %rg@hea?e@ét 6030%5/emight

Uhél BaRtiddmixpure 3ve6. taBdiluig WESE)O/M QOﬁsz)(amd ash@(ﬂﬁ@@gueous

Hy el B LR Bl FHGENT LRI BEBAGA St over

@E'X%WLE)W&%AM ,Pmd mrlfleﬂ,\pm@ath@rm@i@gr@ghgtqglve the title
ST vhis FG Ryt Bonisr B BRUMITE Crtusf3re.co

28@7%?@69@55% eyl 3hlaord, derd 6.466082, 264, 1.65-1.76, 1.52,
erazin-i &%W” dazi ne- S-car boxyl ic acid

?46 S Gt o pyd Tami de, the title conpound was

obtal ned as a white solid (40%y| el d) 1H NMR (300
MHz, CDCI3) d 7.95-8.01, 7. g 04, 6.95, 3.79,
3.71, 3.56, 2.64, 1515 11‘043 0. 51,

g Fg e%lgﬂg TN@LU@&@METHYE@@NZ%P)PWEYL}P‘&IDAZlNE 3-

PYRI DAZI NEU%%@{&LELW%Q%@M@W@QM o

Fol | owpMavifid) relbro6R1dEY 6F E)Ian’@@ﬂm'rﬁaldﬂg vdrakibmgonly as required to

variations only as re U|re h 8
1450 P(HRSSaB0 T -PYGRREL T PR 9O ABTPRIBPYIRghaIRIde ft lace of

% gipdrhLina [Wﬁdﬁﬁrﬁe@g%{)o@“b @E:qus-rﬁéih)rlﬁﬁyli)amw@ ko react with 2-
erazin i dazi car
e e e RSV ShSSL L b St ol 025
?ﬁiz&}' %1 @@-1@8*@“#1%@@55@ Mﬁ%"/@mcsj 8¥. 97381)4\IM:3& 3@B, 7.55, 7.37,
695377 b, $56:5.6% T, D7 14880, A0 496108, 185 Mso(%g;%? m/z 434
gMQ )-0 13. M5 (ES+) nmlz 452 (Mm+l). EXAWVPLE 11.4
[ 4- (5- CHLOROM- TRI FLUOROVETHYLBENZYL) Pl PERAZI N- |

- YL] PYRI DAZI NE- SCARBOXYLI C ACI D
( 2- CYCLOPROPYLETHYL) AM DEEXAMPLE 11.2

6-[4-(5-FLUORO-2-TRIFLUOROMETHYLBENZYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 11, making variations only as required to
use 5-fluoro-2-trifluoromethylbenzyl chloride in place of 2-trifluoromethylbenzyl chioride
to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide,
the title compound was obtained as a white solid (40% yield). "H NMR (300 MHz,
CDCl,) § 7.95-8.01, 7.57-7.68, 7.04, 6.95, 3.79, 3.71, 3.56, 2.64, 1.51, 0.68-0.82, 0.43-
0.51, 0.06-0.13. MS (ES+) m/z 452 (M+1).

106



10

15

20

25

30

35

Fol  owi ng the procedure of Exanple 11, making
variations only as required to use

wo-20islerass 2- t ri f | uor onet hyl benzyl chloride i n pCams2ft/024548

2-trifluoronethyl benzyl chloride to react with

6- pi perazi n-1-yl - pyri dazi ne-3-carboxylic acid (2-
cycl opropyl ethyl )am de, the title conpound was

obt ai ned as a white soli dEXABPLEI1613). 1H NMR (300

(LR S8ROD- .97
P EGRf R ROME L (a5t PP briy B L riBazing o
0.07-0.13. MARBEEMLIGACIRGS-QYGEDPREAMPLHEY 1)AMIDE
2 L g by B PR TR D 8
rise 1 ‘otorer 21t operotbbers ybehietidenp piack bf 2+wifliongmethylbenzyl chioride
054 MRS SRR BBl s eoigioprnyietnyamie, e
ditle cpmpoancwas biyibined 2y la witilecrolid €38% yierR.CH NMRN300 MHz, CDCly) §

; et et e Lie aci
BT TRl N SO L et hd qgmoss. 0.0
SR R0HS0.48. MS\{BSt)en&at5dME25% yi el d). 1H NVR (300
MHz, CDCI3) d 7.92-8.03, 7.38-7.50, 7.06-7.14,

6.88-7.03, 3.68-3.78, 3.62, 3.46-3.58, 2.55-2.69,
1.42- 1.54, 0.68-0.80, O0.EAMPUD11@. 02-0.13. M5 (ES+)

% iégﬁgaﬁﬁ&[%@ﬁ%émqm%maN-1-YL]PYRlDAZlNE-s-
- YL] PYRI DAZCARBSXTARBORMD [ Z2CXCLDPROPYLETHYL )AMIDE
(2- CY T Fol.l ow ng .t he procedyre of
R o T A
2sG 5_dihlﬂ11¢-élfttiﬁhmnwyéth§zlbblrzw ﬁl;ﬁorii@diplpm dﬁfZ—t;iﬂuoromethbeenzyl
; C or.l de O r,eac .
Spibfide IHRB0TRINY bRSREN 1 Hlh Mk aRe S2ahiBiA o @i o
cecleyropyigthdiarhide Hié Jitertatepourkiavds dbt@inedap e winide WBIRI (48% yield).
. ! : Qvas
SsAIEA S AL B 7ok dd 435 1 s 8 W C0,
3.5851.518a.70-3.8840.43-061, 0076013, M8.(E$+ PRz 4]685(M+1% 70-
0.83, 0.43-0.51, 0.06-0.13. M5 (ES+) mz 434 (M.
EXAMPLE 11.7
6- [ 4- (5- FLUORO"- TRI FLUOREGMERKMIEBENEYL) P) PERAZI N- |

“YL] P i - LBUTYL) AM DE
ol | o ry PHEOR St Bk RSB PR N R TR RIDRZINE
\slaH ations m?(l)xyuow?in (legCYOLOERolPYL_EgHYL)AMllDE f

- u - 4= | orone enz cniLorirae .1l n ace Ofr
o gt B LA L, LBl 7SS e
BSQJ?-phszﬂiﬂudropénqyjéchldaﬁi in ?a’&ra@ﬁQh@fMﬂrd)rgetﬂﬂb&wzg{ ch_loridde to react

- ! . e, e 1 1.1 e | oyn S 0Dt al ne .

L T L S M R T
corBp@d Wasewanidzas amiﬁfe Eolgs(,zs%s;?&dg .’giwlﬁ ﬂﬁ)El\éﬁz?%DCl;g) 8
Z.gé-%(c&iZ?a%’-?.go,@.oe-}:ﬁ, 5.58- %3, 3637478 365, 398-3.5. 3 500 50, 1.42-

1.54, 0.68-0.80, 0.40-0.49, 0.02-0.13. MS (ES+) m/z 418 (M+1).

EXAMPLE 11.6
6-[4-(2,5-DICHLOROBENZYL)PIPERAZIN-1-YL]PYRIDAZINE-3-CARBOXYLIC ACID
(2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 11, making variations only as required to
use 2,5-dichlorobenzyl chloride in place of 2-trifluoromethylbenzyl chioride to react with
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EXAVPLE 11.8 6-[4-(2, 4- DI CHLOROBENZYL) - Pl PERAZI N- |
- YL] PYRI DAZI NE- S- CARBOXYLI C ACI D

WO 20 BHCLEAAPROPYLETHYL) AM DE Fol | owi ng t he pr oce#ddrasefo4/024548

Exanpl e 11, nmaking variations only as required to use
2, 4-di chl orobenzyl chloride in place of
2-trifluoromet hyl benzyl chloride to react with

-piPpeziaz 1 -wl-pyrigazipg Biagshaxic Fid E-tysiopranylethyldmide, the title

eSS BRI oo it RBIR oo iz goo o
(B@@Smﬂ SBDCIGY. 3($ B. 9953 358284, B.6443.58, 282 27711 3,536193, 0.70-
6 65, 1.50, 0.74,
%‘g 03‘63@?13?/@8?%:9 ?"Sn(%éjﬁg ?%FE&'\?) EXAMPLE 11.9
6 [ 4- (5- FLUOROM- TRI FLUOROVETHYLBENZYL) Pl PERAZI N- |
- YL] PYRI DAZI NE- SCARBOXYLIEE(@WDPE
(3- CYCLOPROPYLPROPYL) AM ol Fowi 'ng t he procedure of
E&d¢r3-ELWOROT&RIRIG- WQRDOMEToHE BENZY LRI PERANTIN-deY It ]B Y REBAZINE-3-
5-fluoro-2-tri | ' ace of
2-tr iuf | uor omslt%é#%ggﬁf@%(hﬁgﬁ%lngrggﬁ)ww
- pi perfalipwingtye progeduiaof RrarBple drlbmeiihg vadatiods only as required to
e Qun
e Ao IR AL higdiitn Wi gy R A e iRgpe choride
(t3 osRci/mith 6€ujxe|ra;m-d -VI- pgmazme%parBoMe Bcidq3- rﬂetﬂylbtﬁyl%mde the
168- Q. .17 0
L8 B e el B apifigiacls £ el udRsbiHitiz, opci o
@.Q%-?(&Q—FQMI N \7.08] FDWYLI CBECGZIY?)BSW?EE@NYWLAM S‘ér 1.78, 1.51,
y&%‘ﬁﬁ% o) t)ﬁzgﬁgﬁggu e of Exanple 11, making
variations only as required to use

5-1‘Iuor_o-2-(trif|uororretDér/x%l\laﬁgllg%al chloride in place

of 2-trifluoronethyl benz ® to react with
B-Fi-(2e+-BICHI-OR@BENZYH pPIFERAZINar- WORPYRIDAZIGIEI3-CARBOXYLIC ACID

pent - 4- enyl ami de, It bt ai ned as a

white powder (17. M?.YQLW%WM cDCl 3) d

7. 99, Foll@ging thergrocdd e pf Exahiple 1100akibg 9dridbionS only as reqwred to

%ég% Aﬁ%l%%?é %%e%hlfgﬁs_ge l‘% %Zthfi%cgorfe%xlégniyl cl'ilgridqato react with
Bedparazih6ioylpyridatfines 3- céﬂﬁxﬁgc abﬁﬁ(z&yclbﬁl%pfjlethmémﬁie the title

Saftpbung e Suighed e 1ohlyghongibliy oot iefip g {boings ooty

SYNIFHEBR S7 .OF, 7632[347226&@ BIGBENZD N.9(PB BERABA, N 60-2.65, 1.50, 0.74,
YLFJ I(:)’}()gl H%ARE;)N LJ.C ACI D (3- METHYL BUTYL) AM DE
4 razin-1
-yl ] pyridazi ne-3-carboxylic acid (3-nethyl butyl)

EXAMPLE 11.9
6-[4-(5-FLUORO-2-TRIFLUOROMETHYLBENZYL)PIPERAZIN-1-YL]JPYRIDAZINE-3-
CARBOXYLIC ACID (3-CYCLOPROPYLPROPYL)AMIDE

Following the procedure of Example 11, making variations only as required to
use 5-fluoro-2-trifluoromethylbenzyl chloride in place of 2-trifluoromethylbenzyl chloride
to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (3-cyclopropylpropyl)amide,
the title compound was obtained as a light yellow solid (34% yield). 'H NMR (300
MHz, CDClz) & 7.98, 7.88, 7.55-7.65, 7.2, 6.93, 3.68-3.85, 3.50, 2.60, 1.70, 1.25, 0.65,
0.40, 0.09. MS (ES+) m/z 466 (M+1).
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am de (100 ng, 0.235 mml) was hydrogenated with 10 ng
10% Pd/ C as catal yst at anbient tenperature under 1

wabnmsfoeres24 hours. The mixture was filtered thrPougisS2@4/024548

celite cake. The filtrate was concentrated and
purified by flash chromatography (ethyl acetate) to
give a white solid (83%yield). 1H NWR (500 MHz,
CDClI3) d 8.05, 7.86, 7.19-7.23, 7.10-7.13, 6.99, 4.40,

3.74-3.88, 3.50, 1.65-1. . .94. MB (ES+) ml

397 (M+ 1). EXAMPLE 13 s@%@s‘?i%@ (Esn) mz

(SN BHEASTHF BHUCREMEDR- R B ROMEAM BENZOYL)PIPERAZIN-1-
YL] PYR! W}@ﬁgﬁ?@%@%&ﬂ@ Re®y BENFLEGEENIDE

ESTER To 'a
[ 4- ( 6Falivimmgpie ipceedncel FExppilset ta paking- varipiionstani aaicagied to

DRI AR el i SRt Bty
d?qric@. t6 Teantrmiith Gariperezinsirdpyridezinedd-eanboxyligpedd apuirenylamide,
, - t - o (A7E.
el oARpILES ool oTE LR e rrohs 41, SRR 00
abdedls a0, Tiee, T.@RpeRailut b vals 5.91-648, 5.0981005CA4.0BR&65, 3.47-3.27,
Xt 3
AT o B B e e Mie R Biipe " fd 2Tz, 1627, 1602
qzi%&ﬁ,lt 1@BArERban ?2€(.6,0Q9l'6,)‘|,16&[1 dué%smmm ,vmgl@f, _112\||41H(5.3,(@h4< 41.2,
satu X it

B mé -E%@z@%ﬁ%f%%ﬁ%@dor ga?ﬂ 3next Irggt a/a\évl
dri _esl_ o:;e[) anhlydr oushl\la2804, concenlt r at Sd, _ aﬂdht hen
purirtie columm cnro t t .
et hyl acet Z\t e (1:2). Thga%?%@%%%\%gsuogt a;Mned a:xgne
\E\)hNiS g&(r;lg';l;ila;jsislgﬁ@B-[m(?Z-ANd%(gBENEDYL)H%PENRZ(N%@O(U}MRIDAZINE-3-

- . B7, . 7.47,
4.14, 3.10-3. @@?BE%@?CM@?S@Z&K%@H%AMB@
(6-L [ ggﬁfr(ﬂR:tﬁbSbﬁmﬁY C:EEMZEEW@M gd)éegﬁéwrwch acid (3-methyl-
- . - CY YLET
R a5 | G0 2 O e P oo Bl . 50 ThEk PR o
Uﬁéiy@tltét@ﬁﬁaiéﬂﬁ tempsatuagunded &t faisBt hours. The mixture was filtered
Graich E0RE faitr R Bivgle sy Xiefiratpd ang pursd by fiash
E&ﬁﬁoﬁ?mgr%pgﬁ'z(bmﬁageiét@j tpehaza while yoIiH(@3%ryidid)uth bivR (HE0PMHZ,

en nmet hanone, t i d

R b E 357 3050 Fa 07 15 R o e B a8 B s, 1.2,
8.041MSTES3) mfz %7 (V+H3, 7.55, 7.36, 7.04, 4.25,
3.95-4.02, 3.88-3.94, 3.61-3.65, 3.52- 3.56, 3.32,

1.58, 0.71-0.80, 0.44-0.50, 0.05-0.013. M5 (ESt)
m z464 (M+l). EXAMPLE 14 EXNUIFHESI1S OF

VL] P R RS S CRERO VR FE RO EL PR RV R

YLJPYRIDAZIN-3-YL}CARBAMIC ACID 3,3-DIMETHYLBUTYL ESTER

To a solution of [4-(6-aminopyridazin-3-yl)piperazin-1-ylj(2-trifluoromethyl-
phenyl)methanone (200 mg, 0.57 mmol) in 10 mL of dioxane was added
trichloromethyl chloroformate (112.7 mg, 0.57 mmol) and stirred at ambient
temperature. After 30 minutes 3,3-dimethylbutan-1-ol (175.5 mg, 1.71 mmol) and
triethylamine (57.6 mg, 0.57 mmol) were added and the temperature was raised to 80
°C. The mixture was stirred for 3 h under N, and then concentrated. The residue was
dissolved in dichloromethane (100 mL), and washed with 1 N HCI (2 x 20 mL),
saturated NaHCOj; (2 x 20 mL) and finally with brine (2 x 20 mL). The combined
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A m xture of TFA salt of
6- pi perazi n-1-yl - pyri dazi ne- 3-carboxylic acid (3-

worbisoikssyl ) ami de (100 ng, 0.25 mol), PCT/US2004/024548

4,4,4-trifluoro-2-nmethyl butyric acid (47.8 ng, 0.31
mol ), 1, 8-di azabi cyl co[5. 4. 0] undec-7-ene (77.8 ny,

0.51 nmmol ) and 1-hydroxybenozotri azole hydrate (41.4
organio egttacimais dried obiFanhzdneuy NagSOg tconeasirated, antihentpurified by
tenperature for 15 mnutes. i

qalyrgo Ei"’ﬁﬂﬁtﬁﬂ%?hyrfg%‘% Wﬁ‘?é@r&}- RMEaTRGI(T A-aLhq arpdget was
MBtainBd 34 2 WRL)so@BaAgert 9% Qield)i '$1 BRIRUBOO MHZ] DRIS0-ds) & 10.38,
reaction mxture was stirred at ambient tenperature

688 WY Tadb R Kt 61 ut-ddh i 93-99% hyP- @88t ate (50 ni)

and washed wi th aqueous saturated NaHCO3 (2 x 20 nlL)

and finally with brine (2 .x 20 nL). The organic

extract was dried over aﬁK@MPéEé 2S04, concentrated,

and e 2Pt UBRANE TGV ILBENZOY RIFab BRAZINLY-YE RN R AFIN 13-

hexanes: et hyl acetate (1:2). The product was_obtai ned

8 whi L& T IGRSBANIS ACI & ec L SeBPRYLER YRR IR (500

Mz,  EbeWig tﬂegx&éduﬁe &%xa%gﬂah 3,%%%@9@@& &fly aSreblired to
21,°1.70, 1.50, 1.25, 0.95

2.80, 2.21, 50, 1.25 0. 95, (ESH) mz 416
pma-yy@mmﬂghqmpl in place of 3,3-dimethylbutan-1-ol to react with [4-(6-

Smlrtbp mﬁsn%&@igw.%%wmmw IIRERAZLAE, thlide?
YRI DAZI NE- SCARBOXYL1C ACI D (3- METHYLBUTYL) AM DE

Fohpomidvgas daipebes d whie spliciaitplyieldls, H AR fgO MHz, CDCl;) 5
g."’}j! ﬁﬁ?ﬁ“ﬁ%é’ 7955, &%ﬁ;?.@ﬁ%ka 4168402, 3.88-3.94. 3.61-3.65, 3.52-

uor 0- 3- ne utyric acid in place of

3,58, A3, 1.58,100F 00.80n® D 59, 0\P5r GO bt i MSHBSH bt 46 MM 1)-
6- pi perazi n-1-yl - pyri dazi ne-3-carboxylic acid
(3-nethyl butyl)am de, the title conmpound was obtai ned
as a white flaky solid (6BS\WPEEdY. 1H NVR (300 MHz,

1482 .4 40 )03 -
e s
m z41 SYLOWR»DAMMERﬁ@XQ/L]C ACID (3-METHYLBUTYL)AMIDE
6- [ 4- _ Sir ) PiBE . i
2 phii (e BT e B caneoad (e
msithyBwitygridre( 190 ed d2%emetol B¢ 4ifpiriduarg-2-malby iytyric acid (47.8 mg,
g%ﬁi’ﬁ'ﬂ’ﬁ'ﬁ?g%‘ﬂ ccg[S.Q%]lﬁrﬁid%ciIﬁer@?.S mg, 0.51 mmol) and 1-hydroxy-

uoroputyri c acl place o . .
hemozptriazple|hyeiate (4 Trbmay P8ty Pelk ndeMb (2 /L) aaestivipd at ambient
i =1 - i Zeh; 6. dé _— 47.6 ’
[ShRERRK Br 15 Hnts, CRIDRINIFRNITUEN) S AfMrbodimide (47.6 mg
Qs31anmﬁ?§w8fapdﬁ@ tosthisi s@Utienod e egagion mixtugryqssiyefias ambient
g&@&%\tu% &erfight ard2ner! difRed Wit dihyBa@ate g>07r2\L) anPashed with
T Y BT T 90 YT B0, 0. 95, VS (ESH) iz 402 _
@nMEoUs sEfuspipd BNatiC @ (2 x 20 mL) and finally with brine {2 x 20 mL). The organic

B4t Wiz Gk PBETARNRHRES NaAEBONYhe&lRER AéhdNtHen purified by column
“YL] PYRI DAZI NE- SCARBOXYLI € A@l D (3- METHYLBUTYL) AM

chromatography eluted with hexanes:ethyl acetate (1:2). The product was obtained as
a white flaky solid (80 mg, 75% yield). 'H NMR (300 MHz, CDCl;) § 8.07, 7.85, 7.01,
3.60-4.00, 3.50, 3.15, 2.80, 2.21, 1.70, 1.50, 1.25, 0.95. MS (ES+) m/z 416 (M+1).
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Fol  owi ng the procedure of Exanple 14, making
variations only as required to use

woehsmopsyri di ne”-carboxylic acid in place of PCT/US2004/024548

4,4, 4-trifluoro-2-nmethyl butyric acid to react with

6- pi perazin-1-yl -pyridazi ne-3-carboxylic acid
(3-nmethyl butyl)am de, the title conpound was obtai ned
as a white flaky solid (EZA0ALEIEHT 1H NVR (300 MHz,

S A TRASRE B ERR LT Ry PRERABT B YRIDAZINE -

( M+1) EXAMPLEARBOXYLIC ACID (3-METHYLBUTYL)AMIDE

- YL] F@PMS@@%@&%@%H&' I%B’ﬁgeié}'\'slonly as required to

(2 m@um\zmhmmm BB Foplhombindy4 BHefyroedethgbutyric acid to

iz th %yg[&ﬁﬁ QPo)RGLAL fl"éé?bogégl idadd (& ﬁm%‘t‘r{é/ib?&)taﬂn&bs %he title

dordpatintinias| ujmmeclzasnew:ye Baktyysailid (2% dftedﬁ)r HABIMRAMI08 MHz, CDCl3)

JRDT68) ok aH 0k B e BRORM € o a0 05 s

@simed1agvalwhite solid (60%yield). 1H NVR (300 ,
MHz, CDCI3) d 8.08, 8.00, 7.00, 3.50-4.00, 2.70, 2.05,
1. 20- 1.90, 0.90, 0.75, 0.45, 0.10. Ms (ES+) mz 400
(M+1,). EXAVPLE 14.5 EXAMPLE 14.2

?ﬂﬁqmmﬁ&mﬁwmP\'/LF]’E%A\ZNE-&CARBOXYUC
( 2- CYCLOPROPYL ETHYRCAM DEIERGIMLBM TV AT ocedur e of
3?( %@k@]o&\% @a K cgc%g\é%ﬁéjg(xéﬁgie ﬁfﬂ :nﬁgakilar}sg \fra%gﬁl ! ec?nl); gs re%{urred to
28844 4-4Ltflfltﬁdrdlilit§mc23d1iemw¢dmﬂf)4{4 ,&-tréfltiocb-2-onetiediaitynid 4did to react

- erazi.n car,box
OO BFE R B b e Poplle SBR P inBilddadne e
chmpoumedvagsottaindd dLa swite Aaky2sthd Y42 ¢)eld)1 FHNNIR (3WOMHz, CDCls)

@%@ 735520015 8 4658 740063, 3805250567518, 13085401 (£

+1z 400 (M+1l). EXAMPLE 14.6
[4 (4- THYLCYCLO—|EXANEC‘ARBO\IYL) Pl PERAZI N- |
- YL] PYRI DAZI NE- SCARBOXYLI C ACI D
(2- CYCLOPROPYLETHYL) AM DExXEpAL®MNY t he procedure of

X o TS L SRS BRa Y G AL e o
4,4,4-trifl uomﬂaamtm&wmnxsmwmwwmamewi th
?ZDLSE&%}J%}J@]F}& d;ll d ne- Ee‘&fl l I C CI d %gs required to
0§ @ichieebpyAdiAe Bhdalifoxgid hald (n‘kﬂ%eymfei d%—trnf&jdrd\lﬁ%e(tﬁﬂ&tync acid to
@ag%w&ggl ﬂ;?eéangv %b)érgazTeésgcargéggc Tcr%éﬁ? n@?@@butg)agide Qhe title
Bordpourd. Wi olfdaité€d advB whESfixkydatid402% (iétd)) ."H NMR (300 MHz, CDCl,)
$ 8.05, 7.87,7.82, 7.70, 7.43, 7.00, 3.80-4.00, 3.50, 1.70, 1.53, 0.95. MS (ES+) m/z
417 (M+1).

EXAMPLE 14.4
6-[4-(2-METHYLCYCLOHEXANECARBONYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 14, making variations only as required to

use 2-methylcyclohexanecarboxylic acid in place of 4,4,4-trifluoro-2-methylbutyric acid
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EXAVMPLE 14.7
2-(4-[6-(2- CYCLOPROPYLETHYLCARBAMOYL) PYRI DAZI N- S- YL] PI

wWOBHADINES | - CARBONYL} BENZO C ACI D METHYL ESTERI/US2004/024548

Fol  owi ng the procedure of Exanple 14, making

variations only as required to use phthalic acid

nmononet hyl ester in place of

b, réact-withi 6-pipemoin2-yhyHgd dng-§+cab oagicccido 2rayalopropykethyl)amide,

BTS2 0 5 oo e
obth) Hemsas.e, 7. ;)ggﬁ féwgg)bpmggm.g@l ;ém;/oexsais e Bg)% (7)5,@7%.10 MS
&3%8'”%9%% gz 4.02, 3.54, 3.33, 1.49. 0.74, 0.45,

0.08. MB (ES+) mz 438 (M+1).EXAVPLE 14.8

6-[4- (3, 3, 3- TRI FLUORO- 2- THYLPROPI ONYL) PI PE
RAZI N- 1- YLJPYRI DAZI NE- 3%% ACI D

( 26- Y @-KMRRERY CHOHILEAMNDE ARB ORYL JRIPERAZIN-00 JRiY RIDHZINE-3-

53,5 tri IO PHE R E VR aPS LSV AR ™

pl acer@lfowthgdthé prddetilitet Examplretd ydringyariaticsi dhiyt & required to

(T OR SeE T  —

phtattvath Gpiparavii 1-8-Babatnd-52%bokalchcidi2ecyclbBiloplBEGI)amide,

t%tlc_elg' g/go%ngggw%é ot%)'ggg )aigs%itgébgi(%ﬁfs gigldglz-éﬁll\/ﬁ?@go MHz,

d;@@lawﬁ c(675 9MB 99@@; 33)791 3¥6573.22, 31§§ 2155 160-8s, 104§9 4.92, 0.75,
127. 112.5. 76.8-75.6 (q, J = 117 Hz,

@419¢=5‘0 M§(E3+297/274003@A%1) 20. 5, 8 5 4.8 NB (ES+)
m z416 (M+1). EXAMPLE 15 SYNTHESI S OF

6-[ 4- (2- TRI FLUOROVETHYLBENZOYL) P| PERAZI N- | -

YL] PYRI DAZI NE- 3- CARBOXYL FCANHELE 142 cYCLOPROPYL- 2-

WM@EWMM@H@(A%NE@ANBONWLWIPERAZIN 1-YL] PYRIDAZINE—3—
6- chloropyrlda2|ne carboxylic acid clopr yl - 2-
rydr oxyet R AR SO ET VM e

vvas apgiRbidg f%c%@al@&lﬂx‘é bk 4, %ékii@&%r@h@%&nrﬂﬁash%&urred to

plpera2|n- 2- trlfluororreth | ph ).met hapone

9%%4%%@/'%'0@9@%? oxylig aBid4anp'aCa ohg:t %464 rﬁf?swfthy[h%vrlc acid

9 rehstvRthv@ pipBrRainelyialyridfake-8\ardbxgint acn @fcld{b&ﬁaywﬂ%dmlde,
and the m xture was. extracted V\Atﬁg ﬁm é@m{

s tWE)com?ﬂ%n%W@%.ﬂbtam@shaﬁgdﬁ(h'm'% bl £ z,

U@bls) feldowed. Pysbi sardpnaten-sobus 56 40md 6ol 4 88-1.581€N50-1.62,

dried over Na2SO4 and concentrated. The residue was

8i99s@ LV U 7H.1P- 4:§n§’ﬂo M (B +)av/z408KMSH brret hane and

purified by col um chromat ogr aphy eluted with ethyl

acetate to yield the product as
EXAMPLE147

2-{4-[6-(2-CYCLOPROPYLETHYLCARBAMOYL)PYRIDAZIN-3-YL]PIPERAZINE-1-
CARBONYL}BENZOIC ACID METHYL ESTER:

Following the procedure of Example 14, making variations only as required to
use phthalic acid monomethyl ester in place of 4,4,4-trifluoro-2-methylbutyric acid to
react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the
title compound was obtained as a light yellow solid (97% yield). "H NMR (300 MHz,
CDCls) § 8.02-8.06, 7.96, 7.88, 7.60, 7.48, 7.30, 6.98, 3.72-4.02, 3.54, 3.33, 1.49, 0.74,
0.45, 0.08. MS (ES+) m/z 438 (M+1).
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white solid (35.5 ng, 32%yield). 1H NWR (300 Mz,
CDCI3) d 8.24, 8.02, 7.73, 7.58, 7.34, 6.98, 4.04,

wa0.28/018552, 3.33, 3.10, 2.60-2.41, 0.95, 0.52pCOUS2004/024548

Ms (ESt+) mz 464.3 (M+1). EXAMPLE 15.1

4- METHYL- 2- ({ 6- [ 4- (2- TRl FLUOROVETHYLBENZOYL) PI PERAZI N-
1-YL] - PYRI DAZI NE- 3- CARBONYL} AM NO) PENTANO C ACI D

METHYL ESTER: Fol |l owi ng the procedure of Exanple 15,
making variations only as ﬁ@gg to use

2-[(6-chl oropyri dazi ne- 3 car j am noj - 4- met hyl pent a
n0| &[4, 3j3-ﬁ’RﬂMO%@E%HYDR@)@C?.LMETHYLPROPIONYL)PIPERAZIN -1-

(2 P AR R RS A A B P S L ORRQEYLET YLAMIDE
p Ih 2 er ??l:omr@ the p(dZ:et!unefdf rampiet Hy hmkmyAaylammtsh?]lhmaerqu:)red to
Ter ap R aty s BoRBE o B B AR brs 2
meﬁr@}bﬁtyﬁﬁ acig.t@ 8eact wild 6-plpeB2zid-1A4T-pyddakihe - %boxyhc acid (3-
Rt P, S St Qo e B e s o mo

18fL]| SFR. DANNME SEARBOXYDCGACE DZY CI0OPROP VA8 T3-64-281 DES55, 1.74,

Fal | owi ng. t he C of
ot S1Orhe. Bapy0 88 Tt be VB2 eECys 1875 8.1, 1600, 1454,
1237nh sz@mlrmdgzn@ﬁ‘mvbewlw1a¢HQ C-"F), 44.6, 39.7, 35.3, 20.5, 8.5,
cIo 1é/lmethlamdelnplaceo 6-
§b§/§ )d@(%l"fﬂ (Md4*BPar boxyl i ¢ aci d
(2 cycl opropyl - 2- hydr oxyet hyl )am de to react wth

pi perazin-1-yl-(2-trifluoronet h henyl ) net hanone, the
title conpound was obt ai e\ 4sL %hl te solid (31%

¥' ggd%Y%ﬁEI;M%F (MIF@M@MHWLM@&)PWER@ZW 1-
1 07 1. oBLRYRIBABNE - CARRE DY 8 AR RRE KEPROPYL-2-

6-[4-(2-TRI FLUO?OVETW[B&DXQX@{PL)}E}RBEI N- |
- YL] PYRI DAZI NE- SCARBOXY LI C A

[ 2- (4T RETOHRIPLERNS LY Efﬂwﬂ%&meokcariﬂerxr"svacw&twopmpy' -2-
ﬁyd?@wé a@amdeﬁ&am@j ©.2UmmBB K NI 3T DMF @BS addd/1,8S
us

B s e A S GELpo L © o1

ﬁiﬂb@rbﬂfé%ﬂpﬂ@ﬁ}dﬂﬁetﬂag@fet(%{lh . (9%3 ﬁhmotl) and Bu,NI (4 mg, 0.01 mmol).

CyCl opro e e (0]

e, Bt ARelecabEDy & UG P Wl e e e g st was

bktfdc@ed?\ﬁlﬂ?létﬁl N%cé@ﬁe @bt 86 Mey T cigaMid &araaoWhslwadRdd with diluted

Mok sSllyes By biaaionate Sasnion g e gtoen driaghdiet Ne-SQ1 dag

go&}:ntrggﬁwr?}:eﬁelﬁué w_lqs dlssolve% $Lsmall aFr)réount of\lc_lllchloromethane and
D06 e BRI N T SENRRIAR DY PRI PV ERIE Iriskd hepopect as a

ke @&Mdr(gs %hﬁ? mz%:ﬂ@lu; éH aliviksomliez 1oDChpks 29, 8.02, 7.73, 7.58,

vari ati ons on uired to

734 608404385, 352, 3335116 2.60-2.41, 0.95, 0.52, 0.32. MS (ES+) m/z

464.3 (M+1).

EXAMPLE 15.1
4-METHYL-2-({6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]-
PYRIDAZINE-3-CARBONYLIAMINO)PENTANOIC ACID METHYL ESTER:

Following the procedure of Example 15, making variations only as required to

use 2-[(6-chloropyridazine-3-carbonyl)amino]-4-methylpentanoic acid methyl ester in
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use d-chl oropyri dazi ne-S-carboxylic acid
( 3- phenyl propyl )am de in place of 6-

wohbwroepmssi dazi ne- 3- carboxylic acid PCT/US2004/024548

(2-cycl opropyl - 2- hydroxyet hyl )am de to react with

pi perazin-1-yl-(2-trifluoronethyl phenyl)nethanone, the
title conpound was obtained as a white solid (15%

plaed df 6-cHibtodRIazBREB-MioxyiDaLia X 2-dySospy!-2-t9slroxyethgl)amide to

%?gévyiih?@gg@ﬁy%@%&o&é’tgfylpl@én%-’me"thgr?dn%; t%%’titlg 'cglg\pound was
Gbthihied s BRI YJORDABTHYEBENEOMMRPIPERAZL, IGOCI;) § 8.16, 8.04, 7.85,
]
S5 AR PERER T T SRESFT oy Pl 03-0.95.
procedure of Exanple 15, nmaking variations only as
required to use 6-chl oropytf| i hes 3-carboxylic acid
[ 2- (4- chl or ophenoxy) et hyg%émg {5ﬁ2 pl ace ofy6-
((:gl 06411'1: TRMﬁO&?@EHVbIgﬁNLﬂ%’ERAZIN 1-YL]PYRIDh/-\ZINE -3-
o azi n- 1EHREORHI A R SR TR E A e
pi perazin-1 ln F 'X' t he
titl eFelpating pmdoﬁﬁlmemp%1amdklrtga/aaallord dn]y’%% required to
z;%egérgh?rqunda;zu —C%l’bg/l_%? aggcclygl)oa@pylgweg@ll%mg%in place of 6-
éhl@r%p@mc&%me%ﬁh@h&écnﬂ (2-cyclopropyl-2-hydroxyethyl)amide to react with

6'\?%']6‘5&?%3 @;P{% W@%@%&é%&&%ﬁe&émpound was obtained as

é%m(tégaw@?%%wm IEM'H\(EM\MFEECBIBIJ) 0\8. T637.88, e7I 75, 7.68-7.46,
rocedur e ia s.only as
?ééu? P@'d4ﬂ-€)3t§5§e3g?c°’h 1% c%nfpéigg@hg 44, @3&@&% [ Z acid
[ 2- (4-fluorophenoxy)ethyl]am de in place of 6-
chl oropyri dazi ne- 3- car boxyl i Cj
(2- cyc%pr opyl - 2- hydr oxyé%ﬁ‘b’l%’%n’lﬂ% to react with
ItOIh pe?qf:(mTﬂafBUudr@(?jMErerEENMW|pERmzm mal]mmmit;g -3-

e title_conpoun
yield). TEARRRREGo Rl Bl B Pua i el g
7. 63, Fdlicufing ﬁ'\e?gﬁoceﬁlu%fﬁzxgﬁxple&fﬁﬁe&:r@lvanaﬁon&%ﬁw é?@reqwred to
550 B BIOPN HARS R P IBEREG L F IRRRBP R pthylamide n place of 6-
cgbﬂogy@%ﬁ%tﬂsa@@ms@&mé%ﬁ\( {)@;}Ar%%é hydroxyethyl)amlde to react with
EP&%@M Ca @rt%P y'f%en Hﬂlétwoosrf &f '%F%“@?H’G Wgs obtained as

étwmtb rs@ﬁti G1Q%Jﬁéld§5-1ﬁmm@m MH@Z@D@@% e@ubpRy) 7.24,5663) 7.56,
% | uor ophenyl ) et hy h>?y% am de 1 n place of
@h?é?o@??’l &8k 434853 Byt ¢ aci d

(2-cycl opropyl - 2- hydr oxyet hyl )am de to react with
pi perazin-1-yl-(2-trifl uor onet % %enyl ) met hanone, the
title conpound was obt ai Féd ite solid (33%

é I 8'46114 (ZJTRlFL@?ﬂ%dMéTQQLBéNZUVB) PrHER AR, 1 - A0EYRIDAZINE-3-

33803 32, 2. %RB%Y%%S%%Q%ZP%%@Q%%E%?’Yﬁ B 15 8

Following the procedure of Example 15, making variations only as required to
use 6-chloropyridazine-3-carboxylic acid (3-phenylpropyl)amide in place of 6-
chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with
piperazin-1-yl-(2-trifluoromethylphenyl)methanone, the title compound was obtained as
a white solid (15% yield). "H NMR (500 MHz, CDCls) § 8.05, 7.93, 7.74, 7.63, 7.56,

7.39, 7.29-7.13, 6.92, 4.12-3.29, 2.68, 2.02-1.83.
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6- [ 4- (2- TRI FLUOROVETHYLBENZOYL) Pl PERAZI N- |
- YL] PYRI DAZI NE- SCARBOXYLI C ACI D

WO 20B/DIGSETHYLBUTYL) AM DE Fol | owi ng t he procedBC®US2004/024548

Exanpl e 15, nmaking variations only as required touse
d- chi oropyri dazi ne- S-carboxylic acid

(3, 3-di nethyl butyl)am de in place of 6-
chloropyridazine-3-carboxy|ic acid

(2-cycl opropyl - 2- hydr oxyg¥ to react with

pi perazin-1-yl - (2- trlfluororret &rrethanone t he
title[ethpBinGREMBBH Y BENZY L}a/Plﬁﬁ \Z/ dHLIP(RIPAZINE-3-

7. 6a, 7 SHRARLOAAGER AR ORch iRy i e

3. 37- BolBwingithg pracedgre, of Exedplevs, (ERiIFg veriatianspnly gsveqyired to

o B RAPR B RO Bl iR Rptylamice in place of -
chioioRYRH @ -Rica SOARBAX (R yalopmpyl-2-hydroxyethyl)amide to react with
PR R ARt il o s
a adpiie selg (t16‘7dmdd)6 Id INMR WMU&Z@@@EBES 8arb®»RYI 7. ¢4, a8 7.57,

d I f
BT e L ToRED BRI Coacid” o °

(2-cycl opropyl - 2- hydr oxyet hyI )am de to react with
pi perazin-1-yl - (2tr|flu5( vﬁenyl)rrethanone, t he
title conpound was obt ai ne as a White solid (25%
yi el 64-(ZFRMN/KRQROETHY | BEBZO3) )RIPBRAZING103,JP YRIDAZINE-3-

& 00: 3. 35 PREQECEOB A 16k UbRbRHRS VR iR

m z SE6loviridhg )prodedieRif Exatple015, making variations only as required to
S%?—E@éf%ﬁ%&h&%ﬁ%&%gE@%ﬁé&%ﬁbg%%o%kthyﬂamide in place of 6-
(13010 BliERREPRLAROBNL RN DEY draprbpyti2dy drdxyethypareide te rezict with
éﬁé%{%l& 10 %l (r 81 1 :rﬁge%ﬁét&%@@gﬁﬁhgnéﬁé g’% tftl@%%”p%gné QadBbtained
4S8 amhite aplico@ghpyieldy I'H MR ¢500nMplz aCBCRS § 8:28, 8.05, 7.74, 7.63, 7.56,

|o ri.dazine;3-C ylic acid
?g5c§§$§p%gﬁ7[§8ﬁfo@éggét hyl)am de to react with
pi perazin-1-yl-(2-trifluoronethyl phenyl)nethanone, the
title conpound was obtalg ite solid (28%
yield). 1H NVR (400 MHz, "38.04, 7.89, 7.73,
7. 656-[F (5$RlFLLEIROMEQIBIYLBE&ZOGY.LGFTIPERAZH\J-?,MQI?YRIDAZINE-3-

3. 39-3. A . 34- = - 6,

0. 06- 0. A RN EE AR G &P st PRrds e i Janipe”

4- [ 6- FaHowXity DRROREdETEHOf ERARPAMIY o) 4R gl Wii%ﬁn&ﬂaﬂeﬁm%d to
AZl NE; CARBO) S i he .

6 Sehrapv g Eoru PG A Rash Ptk in piace of
B-ehloroaddasne-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with
piperazin-1-yl-(2-trifluoromethylphenyl)methanone, the title compound was obtained as
a white solid (33% yield). m.p. 179-181 °C. "H NMR (400 MHz, CDCl,) § 8.04, 7.91,
7.75,7.61, 7.37, 7.30-6.89, 4.09-3.66, 3.38-3.32, 2.88. MS (ES+) m/z 520 (M+1).

EXAMPLE 15.8
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (3,3-DIMETHYLBUTYL)AMIDE

Following the procedure of Example 15, making variations only as required to
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use 6-chl oropyri dazi ne-3-carboxylic acid
(2-cycl opropyl ethyl)am de in place of 6-

wohbwroepmssi dazi ne- S-carboxylic acid PCT/US2004/024548

(2-cycl opropyl - 2- hydr oxyet hyl )am de to react

Wi t hpi perazi ne-1-carboxylic acid f-butyl ester, the
title conpound was obtained as a white solid (47%
ysech-diloropiAidduRe( 3 68rbMtic aCiDCB 3 dimehybatyl)adie ig piire of 6-

188 Bier et iAoy B Bt

Bip¢raziO TENRAHIDREPURAND heDARBENMnP RS, PERINEI ¢¢nipound was obtained as

- YL] PY NE-, SCAI I D
3 ShbS RGN D RO RPS) £ 8057 3T 4 5 77,
E380& 4100-3.88K38.60-3vH; BaT7FHBS 1067-9.52,50. 8@ gMSH(ES+) 0/21464.6
@ﬁhl or opyri dazi ne- 3-carboxylic acid
- éycl opropyl ethyl )am de in place of 6-
chl oropyri dazi ne- S-car boxylic acid
(2-cycl opropyl - 2- hydr oxyEgP\ ] to react with
pi perazin-1-yl-(tetrahyd - 2-yl) met hanone, the
tit | e[4EPRIFMUOMRBMEDHILBENZOY L IPIRERAZIN-0HYLAP Y RIDAZINE-3-

4 oo s GENGLICBE e RO, Bl ot Bt i Ao

1. 52- BolB8iinddth84rdte@idre &) Ex@mPle3 s, naking-\ari@fonshaly &Sejjuired to
ni z 374.3@%1 .~ EXAVMPLE 15

g osisiop PRBERB ST B Heiga g methybermide i place of
6-XhibRH i NE-cSBARBIOAN¢d (2-0%Copropyl-2-hydroxyethyl)amide to react with
2-(3-F SHENYL) ETHYL] AM Fol | .pw. th d

ol T e R U eV 8o B Qe o

élgsﬁhéte @?lliop(rze%yﬁéldﬁlzl;t W@rm@azy¢D0|3?&8@g-%.os, 7.76,7.64,7.57,

- (3-fl_uor ophenyl ).et a in ce. of . _6-
%ﬁﬁo?-%%‘;?’r% gz1i7fye_23_7cgr-%g§yzﬂ1p§§§gi, 118255, Y4738, 1.01-0.96. Ms
(E39y6k 8po agyi4 - hydr oxyet hyl )ani de to react with

pi perazin-1-yl-(2-trifluoromethyl phenyl)net hanone, the
title conpound was obtained as a white solid (71%

yield). 1H NWR (400 MHz,EXAXIPBE 16.1®. 05, 7.93, 7.74,

7.64-7.56 7- -7, 24 -0, 10 ,
5. sob o TRELLEHONE THI BENZ DY PERagty [t AzE:s.
6;([L]4-P (2- EZ!%IERBGRWET HEUBENZ QUL IORFRRERAZIROPYL)AMIDE
- . E- SCARBOXYLI1 C A . - .
[ 2+ { 4P P DBRBRBKFRST P B APISE 1A RGNS PP RRMRHEed to
0ée &gﬁl@’ﬂilp@rid&indlgiebm@xwardcm (igm’yelloprdpylp_ﬁtg)yr)@rqldiemeﬂlab@ of 6-
use d-chl oraopyridazi ne-S:carboxyl.i.c aci X ,
SRS RO E BRI R B P e EfieiginyBamide to reactwit
pivkerzpiyi-@ariiueemebgiphenyynethanond, the title compound was obtained as
2-cycl opropyl .- 2-h oxye am t.0 C it h
b soih B yeh. ¥ (PR B tarh dha e o5 5e,
trjsts} ﬁ-ggp‘fﬁ,@ﬁm’ mgbm, @i.m@.aa,?) .az-wsmie% g.sngv%iag 0.7258068%.45-0.36,
i e . , .05, [7.92,
b.0540 h7hS (ﬁg&’% %Q?%ég 7.34, 7.20-7.14, 7.0-6.94,
4.10-4.02, 3.92-3.84, 3.80-3.68, 3.37-3.36,2.90.
EXAMPLE 15.11
4-[6-(2-CYCLOPROPYLETHYLCARBAMOYL)PYRIDAZIN-3-YLIPIPERAZINE-1-
CARBOXYLIC ACID T-BUTYL ESTER
Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid (2-cyclopropylethyl)amide in place of 6-
chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with
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EXAMPLE 15. 15
6- [ 4- (2- TRI FLUOROVETHYLBENZOYL) Pl PERAZI N- |

wo YLSRYRISDAZI NE- SCARBOXYLI C ACI D PCT/US2004/024548

[ 2- (2- FLUOROPHENYL) ETHYL] AM DE Fol | ow ng t he procedure

of Exanple 15, nmaking variations only as required to

use 6-chl oropyri dazi ne- 3-carboxylic acid

pirerazinet iuearoptybngeiyl ¢yl ¢sien, the title conperngdvag obtained as a white

I a f
A R A A e
Di3pelr 287 i0r7:210.§2,-0.45-036f 0.06:0die MB/(ESHe nyk ﬁﬁ@emwﬁahe, t he
title conpound was obtained as a white powder (70.7%

yield). 1H NWR (400 MHz, CDCI 3) d 8.04, 7.95,
7.75-7.72, 7.63, 7.55, TEREPIEZA3-12. 15, 7.05-6.97,

&%@%&WéF@ﬁAN%—&%R%ML)&%Iﬁ—zl’-YE]P%IDAZINE-s-

6- [ 4- ( 2- TRIGAREROKETHYCIBERADYC). PP RERXZENHIYL)AMIDE

i \2(L]( Z@SWE iﬁ%@ﬁ%ﬁ %Rf%&%: |"’lk'”v% vana (P]ns onr% as, Eie&urred to

o$e &xhlmﬂpgnda'zlnaq&lcanngwaracait(meslopmbyleﬁreyl)amqim in pdce of 6-

@grpgyrgc%zg{eg?#erh&ﬁ@b ?ﬁd %f %ﬁélgﬁ%%{% H2Eh @gcjé@g}hygamde to react with

pihbmrzhmpyylr(tHJzam@oﬁ}rwaEb/bmlhamoa@|tble titte compound was obtained as a

- cycl | =27 thyl ) au Cl Wi
b 3RO ST B T bRt Sy R hefones4ap. 395
8i4p) 2565 ANG-18G; 104-230,01849.62, DISGHL 38; @1 TONOBOMERES+) m/z
(DM o1 d) - 1H MR (500 Mz, CDAI3) d 8. 10,7795,
48515, 7 58, 7.35, 7.25, 7.15, 7.00, 410,
3.95-3.66, 3.38, 2.90. EXAMPLE 15,17

6-[ 4- ( 2- TRI FLUOROVETHYL PLBPERAZI N- |
I ERLS

- YL] PYRI DAZI NE- SCARBOXY
[ 2- ( 844H-TREPHENRQYETHYLBENZDN LIRIPERAZIN- 1t P pRUDATINEES-

se o onl GRERpATRE: AR TR ePRIt e TRALABE" ©

[ ﬁl ( 3F0|m“m1:j@mb$ﬂ®'d€)detd1®f|ﬁ>@lr11pdae15 rm:jaldlrmcmnaflor&-only as required to
3 ' ' Co

o SRR TR RS RRIID S b tepbanyetnypenjicpip piace of o

phipepgddazink-3tarbaxic Bﬁﬂddmﬂﬁmmwlfﬁqumbyeﬂtyhammeo réduewith

bt PR ol e P B eRerdap S g EonBA ROV Botained as

Z white solidb@1%/yisld). "M RVIR (A0Q®IHZ CBYGI) 519005, 7.94R 7.74, 064-7.56,

25—3[]727-?§7%‘&%%2@7&%&&%%%@%@%@@%%le DAZI
NE- SCARBOXYLI C ACI D ( 2- PHENYLPRODYL) AM DE Fol | owi ng

the procedure of Exanpl e%%E EEK' variations only as
required to use g-chloro Mg - carboxylic acid

(2- pB@#H{i—WRWMUQMIME&" HYDLBENZCY L()PIPERAZIN-1 -YL]PYRIDAZINE-3-

D o oDy E B SR P bRy BR L ENY LB TYLIAMIRE

Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid [2-(4-fluorophenyl)ethyllamide in place of 6-
chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with
piperazin-1-yl-(2-trifluoromethylphenyl)methanone, the title compound was obtained as
a white powder (59.8% yield). "H NMR (400 MHz, CDCls) & 8.05, 7.92, 7.72-7.76,
7.66-7.54, 7.38-7.34, 7.20-7.14, 7.0-6.94, 4.10-4.02, 3.92-3.84, 3.80-3.68, 3.37-3.36,
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pi perazin-1-yl-(2-trifluoronethyl phenyl)nethanone, the
title conpound was obtained as a white powder (63.2%

weielstiiiesiH NVR (500 MHz, CDCl 3) d 7.97, 7.80, PCTAB2004/024548

7.57, 7.50, 7.30, 7.24, 7.20-7.12, 6.92, 3.98, 3.80,

3.74-3.60, 3.53, 3.28, 3.00, 1.28. EXAMPLE 15.19

6-[ 4- ( 2- TRI FLUORQVETHYLBENZOYL) Pl PERAZI N- |

2.90] PYRI DAZI NE- SCARBOXYLI C ACI D

( 2- Bl PHENYL- 4- YL- ETHYL) AM DE Fol | owi ng t he procedure

of Exanple 15, nmaking variations only as required to

use d-chl oropyri dazi ne- $%vBOxbi16 aci d

(2- by gﬁgﬂﬂgmﬁuﬁ (g\% ?‘ME‘E’EHQOVD)F%@R&ZN 181IPYRIDAZINE-3-
ridazine-3-c¢

chl or arboxylrc ac
(2 cycl oﬁ@@?DXZLl@/éiﬁ@(LQe(tZI‘ﬁML)%@BHEt\WLI)FeBdYL]MM[hE

P! P Rkt plckchl!df KL ARRLY LORAANHAREAANYE robfifea to

title co obtalned as a e po
ygech- ql)loropyndqztae(%g@bme}ilp adp@R-83-fldorgplenyl)@thggmide Feplace of 6-

%l@épg@g?ﬂeé—%beéhg é‘_"’id m{péé@/é-%a}apoxyéﬁwg;@amiﬁe g’c? react with

Bprazin-THRE-MiflVOROMETYIVIBENE aN Pha ERAIeNsdmpound was obtained as

- - SC 3-
SRR 4 Bl A Yo o5 o
V.88, Abd,an36, Gril2y7.45, 1510197 o4 07-¢.01%5 8.89-3.83, 3.79-3.67, 3.35-3.32, 2.96.
- chl oropyri dazi ne- S-car boxylic acid

(3-nethyl butyl)am de in place of 6-

chl oropyri dazi ne- 3- car bd&XAMBLEREAGEJ6

PR EAL e el i el R MO G A sl e

tit : S C ONPARBOXWAKS ABtIh[ZF(éGCHmEOWHEI\é(Lpl?”WS\ét]A(\/BBEZ%

! e Foyol QNWP iR exbggle 15, kg Ypudupli pobydsysauired o

@se3®-chltropfridakire3-carbdxylic BMANPY4chlbraphenyl)ethyllamide in place of 6-

4- | E | . .

R TR SO T R 2 OO BRI ot it

}Epéﬂawhgj (th‘ltprm@dwpleerryf)mléi&mmphe th&fitleedonpryind was obtained as
B Sphay Pt taE S AL oRMIR Bifyre. coc) 3810, 795,775,

'(.65}175/58 X3 TL2H, Yars de0) 110 A8B-3G6, 3.38, 2.90.

6- chl or opyri dazi ne- 3-carboxylic acid

(2-cycl opropyl - 2- hydr oxyet hyl )am de to react with
pi perazin-1-yl-(2-trifl wExaveLBybddenyl ) met hanone, the

yi el Sy F TR RN R BEREDY) TP roene B v igne o
763, 7. STARBORTLIGAOH [24306H ORBEHENAIE B BIAMBDE

(R) - s, OB R BleN oIS HopRHA Y TS g ©

M-bﬁoﬁ)pyﬂMB@X%halﬁoAﬂlb Beid [2-(3-chlorophenyl)ethyljlamide in place of 6-
((,h%oropyrl azine caHgox H‘c ac':_jg l(‘%—cyclopropyl 2-hydroxyethyl)amide to react with
piperazin-1-yl-(2-trifluoromethylphenyl)methanone, the title compound was obtained as
a light yellow powder (59.6% vield). "H NMR (500 MHz, CDCl;) & 8.05, 7.94, 7.75,
7.64,7.57,7.37,7.26,7.24-7.19, 7.12, 7.00, 4.10, 3.95-3.66, 3.38, 2.90.
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Fol  owi ng the procedure of Exanple 15, making
variations only as required to use (/

weodewshhosspyri dazi ne- S-car boxyl i ¢ aci d PCT/US2004/024548

(2- hydr oxy- 2- phenyl et hyl ) am de i n place of

6- chl oropyri dazi ne- 3-carboxylic acid

(2-cycl opropyl - 2- hydroxyet hyl )anm de to react with

pi perazin-1-yl-(2-trifl JotAvietbydgBenyl ) met hanone, the

g TR ST By PR A
7.64, 7.58, TARBOXEIC ACIDY2-PHENYLRROBYLAMBE

3.92-

(6. Ao STR PIoRR ot F PR Ty BB a0 only o reauired to
use G-PhRioppti e SELRBOXME Ia@dAzalpbenylpropyl)amMe in place of 6-

élﬁ @gﬁgéxe%@g ma§| %é—gg?r_fc I| on |2| @mﬁgeﬁqggu'ﬁlﬁggg%g cEwith
mswael&LﬁHQMmeﬁprymeuqIth@tl'm:qijnpound was obtained as
el BBy CARIT LS. BIOHS ol PR 07 07, 7.00, 7.8, 767,
1.30.C5/80,a124) (7y20- 2.4 )R192))3,88, 13yH0) armdci6a, 3.5% 318, 8i00N1.28.

pi perazin-1-yl-(2-trifluoromnethyl phenyl)nethanone, the

title conpound was obtained as a white powder (64 5%
yield). 1H NWR (500 MHz,EXZAMPBE 16.18. 28, 8. 05,

: 836-&47-(5%‘?%5%‘@éﬁHYK)é@@Eei"yﬂﬂr';ﬂé%ﬁ“ eﬁ%ﬁ%%}ﬁ%é
15. 24 4- (( GARBARYII AL DORGVEREMY BENDIGHETHR! LE%EIWEIB N- |

YL DAZ| BUTYRI C
STER HO NSRRI B ERaIPE B MEKeLater dl fepgauied to
vsy G-ablompgridaring- fasarrbewjlb red (Rdipreayl- 4-yl ethyl)amlde in place of 6-
éﬁ %&PY%‘%{'QP%Q%WB ('égg %%%9&833'/1 )28hr9dr o)Jyg%/Marr'n%qu react with
pibéarinpyyii(dddiivoesrBetb@pbangy)miethamonel the title compound was obtained as

Sy RoRREBY o uBHST HYER S AoRale PEESt 2 d 7o, 702

¥ 6D 765 grEo rsd- 218G 7001, 4i0606.8853.82868, 8.360der (37. 8%
yield). 1H NWVR (500 MHz, CDCl3) d 8.05, 7.96, 7.75,
7.65,7.57, 7.37, 7.00, 4.16-4.04, 3.92-3.70, 3.56,
3.36, 2.40, 1.25. MB (ESZYAMPEEA940( MF1). EXAMPLE

P D e,
( 3- HYDROXY- ? SARBEHYC WYR)\MFDH_HEDTYLQWt he

r t
S TR RS T Y .
(S ﬂwﬁlbmpyfldaﬂjadBmmbyylpmmb)mahylbunyryamidamepla&e of 6-
LRSS e erct v
pippmzam -pi-(2-thiflucr@mithiyipherotaretidmphp thatitly oehpaumdness dbiained as
LS pSOTBORE%oMES 4) TH NMR (500 MHz, CDCly) & 8.05, 7.98, 7.75, 7.64,

7.57,7.37, 7.00, 4.06, 3.89, 3.82-3.64, 3.49, 3.36, 1.70, 1.50, 0.95.

EXAMPLE 15.21
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (4-HYDROXYBUTYL)AMIDE
Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid (4-hydroxybutyl)amide in place of 6-
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obtai ned as a white powder (39%yield). 1H NWMR (500
MHz, CDCI3) d 8.18, 8.05, 7.74, 7.63, 7.56, 7.36,
w6 203/014:585, 3.92-3.67, 3.45-3.32, 3.26, 1.76, PCTAS2004/024548
0.88. M5 (ES+) niz494 (M+1l). EXAMPLE 15. 26
6- [ 4- ( 2- TRI FLUOROVETHYLBENZOYL) Pl PERAZI N- |
- YL] PYRI DAZI NE- SCARBOXYLI C ACI D
¢erbiypiRBKYie 3-OAETCRVIBRIY I 3-ayalapEopsdi2Huymrgethbigarpide de tactwith

ﬂé Egﬁmp}/ISZ %&Iuo@hétﬂﬂgﬂ%{ygﬁ{egh%ﬂa?@ %é( tlt?esccfrﬁﬁ’dﬂnﬁ %s dBtained as

4 Sy dowdsr- (39%9,11@@) HHtNMRéﬁ@QJIMHanEC@é 8415, 8.98, 7.75, 7.63, 7.57,

FI B WL S L0 S olie 1o react with

e eompound was 0bt &lacel g5 b Lo howdor (46, 4%

y: el d). Tﬁ. NVR (500 WW%%% 30, ps 05, 7.75, i

7. QR)-67452-TRTFI3TOROMETH YA BESIZ O/ L3BIPERAZING -9 P Y RIBAZINE-3-

3 03 3%adeSRYLIL Kb (brfbRERVIZPHENVLETAYR) AMMBE -

EXAVPLE
6- [ 4- FQlowRigRhEPRETitdNA Eib%@éL‘bﬂi’h%RgZJaNailons only as required to

R IR P E ey Wb R b RN BE n piace
M&r c}abnopmda‘zme}e earboxe(jo lacldcd2¢c;aclmepyl 2-hydroxyethyl)amide to react

hlg'?’ rﬁ APy I 'P{C‘%tgﬁqog%r%g ngﬁgriy@%be&aélone the title compound was
6““‘3@@@ By i kA B GAIOYIEd)C AOIMR (500 MHz, CDCly) 5 8.26, 8.05,

o) h
b Bl &1 roh AL T T o8I VB hee AeoR ks Shattarice, ¢ he
title conpound was obt ai ned as a white powder (24.8%
ield). 1H NMR (500 MHz, .18, 8.07, 7.76,
y 25,)7. 58, 7. 3%, 7. 00, ﬁkﬁé.‘g@, 3.83-3.65, 3.60,
g. F(%g-ésgﬁﬁ]m]smow?E(Tfﬁ‘tBBNZD\LLIE)EIF(EIMINEmMPMEm,&zm&-&
PV PYR R SN B VPR S EYIRG ng
t he pFoRAGY BeProdadarsdiesxhmpleTee lmmmgaranatmsmlpaﬂ seqaised to
TSRy e e o P BTG AT A B P PRI )R n place
6&36 bl?éswp%lﬁda‘zme% (:&bcmb apikiqRytyel@propdrohysedtygthybainidie tb ceact
ac W

1-
Vi Plogtii o har bR bR methangae, the e eqmpauves
?gtgm?gtgglanﬁteq&we 4ts%§:@|d)d I QIR yB 0D MHz NTIPCI,) § 8.28, 8.05,

7.85, 7.
193753558 S INE 0300, M6 <R h) 4008 0801 D6 1nFes
AyBRodNBBY) 1.37-1.33, 0.95-0.81 . 13C NMR (75 Mz,
CDCl 38 d 167.6, 162.9, 160.0, 145.5, 132.4, 129.5,
127.2, 127.1, 126.9-127. 8,

EXAMPLE 15.24
4-({6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBONYL}AMINO)BUTYRIC ACID ETHYL ESTER

Following the procedure of Example 15, making variations only as required to
use 2-[(6-chloropyridazine-3-carbonyl)aminolbutyric acid ethyl ester in place of 6-
chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with
piperazin-1-yl-(2-trifluoromethylphenyl)methanone, the title compound was obtained as
a white powder (37.8% yield). 'H NMR (500 MHz, CDCls) § 8.05, 7.96, 7.75, 7.65,
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112.5, 77.2, 46.4, 44.6, 44.4, 41.3, 39.4, 29.3, 29.1,
22.4, 14.0. MB (ES+) miz 450.2 (M1), 472.2 (M-Na).

wexsisPiLEs53 5. 29 PCT/US2004/024548

6- [ 4- ( 2- TRI FLUOROVETHYLBENZOYL) Pl PERAZI N- |

- YL] PYRI DAZI NE- SCARBOXYLI C ACI D

( 2- HYDROXY- 3, 3- DI METHYLBUTYL) AM DE Fol | owi ng t he

DPbOCcedir .00f 4B6ahphe3.93:3.1hk3.5¢ ¥.86) av0on25onMB dsS+) m/z 494
+qlﬁi red to use 6-chl oropyridazi ne-3-carboxylic acid

Q\;- ydr oxy- 3, 3-di met hyl butyl )am de in place of

d- chl or opyri dazi ne- S-car boxyl ic acid

(2-cycl opropyl - 2- hydr oX %8} l)f%mr; to react with

pi perazin-1-yl-(2-trifl uor one enyl ) met hanone, the

tit | &[4eerpRihtORGMBDHLBENZQY L}PlBEBMIN, OHYLIP(RIBHZINE-3-

7 G0, AR Aty (myiRoRen f eV pERE Y b

7. 30, Fellothg tBe ptocedidrd, of Ex48wpk. BR magirgOsarigtidnsionly?asgrequired to

Sl BB SN ) R g

oNa-¢HRYRP PRTEZNE-3-GarBaRBONL [ Z cpedbdopyl-2-hydroxyethyl)amide to react

\&%Belgg%%\( 1 yr-@gld&Tﬁ%QwY@)ﬁwt%oﬁg | thg\ﬁ'hggo Q&md was

ure o vari ations on
sistgined ed atvmmasm)v\ﬁiec(ﬂgefx vipid.i H—aNMﬁeeBBOMﬂb@Qﬂzlg)cs &ats,B.05, 7.74,

LB b e b derds 18 PleSithas e o

2z eycivpinopyl - 2- hydr oxyet hyl )am de to react with

pi perazin-1-yl-(5-fluoro-2-trifluoronethyl phenyl)net ha
none, the title conpound was obtained as a brown solid
(51%yield), mp.: 186- IBANMBLEXIE28VR (300 MHz, CDCI

D 3o v brduEtyagRegs Firekadiu 9y Rp e o

CDCI 3) d CARBAXYLGAACID (36dYDROXFRS- MET]:B(D.BUTW.XA?MDE
116.9

. 6.6, 115. 0, 1 12_4, . 79.4,. 46.
a4, 3. FolpWS e pioeesyregr Bydpls (i Masdel FpiShsgin 5y Bpuired o
RA8ehiordbyriddzine-3-carboxylic acid (3- hydroxy—3 -methylbutyl)amide in place of 6-

9%.]05%9%& CYEC%\@D w’%ﬁléy%@rﬁpyl hy rox@éélyl\léhde to react with

(Jﬁe@!&@%ﬁﬂdﬁ%ﬁﬂéﬂwﬁl%@@l)ﬁ@thmeghe titte porop@harveasodbtained as

Exanpl e ar i
BB 555 A PRSP B, ot 6 84 9 455 e
1 37cY.8Y ono®ybd& IR, BT 369,364 1304023.82, 180, 1.64, 1.30. MS (ES+)
(,gzg % idam ne- S- car boxylic acid
= éﬁt )opyl - 2- hydroxyethyl)am de to react with
pi perazi n-1-yl - (2- net hyl cycl opropyl ) net hanone, the
title conpound was obt ai te solid (88%
yield). 13C NVR (75 M E%gy@§§%gW§§7 1, 163.5, 159.5,
144, 81[4—131RB?LLWOM4ETHM§BENZ@{ L‘JPIPERAZIN&QYIQPYBMD&INE-S-
37.2, 353, 3%)'A?<B(§)?YL%C A@D?Z-E%%O%(Yéﬁ—'l\?l’_)Aﬁ/llgE 4.2.
Following the procedure of Example 15, making variations only as required to
use 6-chloropyridazine-3-carboxylic acid (2-ethoxyethyl)amide in place of 6-
chioropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with
piperazin-1-yl-(2-trifluoromethylphenyl)methanone, the title compound was obtained as
a white powder (24.8% vyield). 'H NMR (500 MHz, CDCl,) 6 8.18, 8.07, 7.76, 7.65,
7.58, 7.38, 7.00, 4.07, 3.90, 3.83-3.65, 3.60, 3.52, 3.36, 1.20. MS (ES+) m/z 452
(M+1).
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M5 (ES+) mz 360 (Mr3). EXAVPLE 15. 32
6- [ 4- (5- FLUORO"- TRI FLUOROVETHYLBENZOYL) Pl PERAZI N- |

WOYLSRYRISDAZI NE- 3- CARBOXYLI C ACI D PENTYLAM DEPCT/US2004/024548

Fol  owi ng the procedure of Exanple 15, making
variations only as required to use

-chl oropyri dazi ne- S-carboxylic acid pentylam de in

pl ace of 6-chl oropyridazi ne-3- carboxylic acid

(2- cyclopropyl 2~hydr ox to react with
SINh e AN 98

f | uB-p+-R-TRIFLUORCGMET HYLBENAQY ). JRIPBERAZIN: 1 -YILIRY RIDAZENE-3-

162 Toac  1iPAREOR3bE NEP PERRAMMPE 0L 5 0

7. 24, Fdllo@ihg the PBhcedure®f ExS0ple3l 3 haBing6/arigtiohs  ond. a}s'c':r,equired to

e gonRyidsankbeBoghe dod btk gt rfioforbiabane o

catboxylic adid (chddﬁo@l Z%Wdﬂ;xydiﬁyk)amldé i readdwith pigéradin-1-yl-(2-

o8y ke OV Rt B BE e TBPMRIaY Rfed as a whte soid

(QX'MJ B). DAS. NE3-SCHRBOKYMME (A0 MHZ CEETHISISRENT A5) AR DES4,

35, aﬁ‘% "hd B8 §§§%d6§q § A2 BAARAS k21 STH441D.05.0.81. "C NMR

smmh@rsmg)laiﬁ@z melﬁaecas@oxwis& 1@2!411295 127.2, 127.1, 126.9-127.8,
4 nmet hyl pent | ace

H-9rd ﬁ%ﬁ) 4@40431(% 9. %89& 22.4,14.0. MS (ES+) m/z 450.2
815 @ﬂgop(mé) 2- hydroxyet hyl )ami de to react with
pi pérazin-1-yl-(2~trifluoronethyl phenyl ) net hanone, the
title conpound was obtai ned asa white solid (36%

yield) mp 43 45 c 1Hmp§@q5wz cDal 3) d 7. 71,
!

3. 536 [43 ZIBRIF:I}U%‘\’OI‘QE'@@YL@Eﬁgoy L@%PEBA@H\? j_%LéPYRI%AZINE 3-

1. 26- 1. EARBMERIC J\&@) YOROXMH3, 3 mmvmum AMIDE
166.9, 166.2, 159. 58.9, 149. 149. 4, 134.

132, abolipairicahe Brasegirer) Expiples . §1okE gAY as required to
Qé]eZG éhlo%¥ﬁa%§c3§6)§%c b (thﬁ/éfbxéﬁ Biéln%thyfﬁ?utﬁ)anﬂée B, place
qfsé @ﬂlomw(d@swue wékrbw&c éme NA-EycloprgRyl2- *ew\lwft y&amﬁr@q%feact
\?dﬁ'\ §|@>erazm 1- ¥I (2 tnﬂuorometh'glpherJIyﬂ%\r(nLeéI%al\rI]ZoB?( I_t)hg Ih’g% &oArgf)ound was

B PYRP BAZPRESOIEL CAREE: Mo D A0S NETREGRMHYGRO)

Fobl pesRord '?%Df PE ey e8f 7 Exarl @ 3b54.208Kb1\G 73, 3.43-3.32, 3.20-
varlatlons on as regwredto use

8-12n2-81 opyhi MR (ER R a/848¢ (MEaci d

(3-nethyl butyl)am de in place of 6-

chl oropyri dazi ne- 3-car boxylic acid

(2- cycl opropyl - 2- hydr oxYe*WPLERPERY t o react with

FH-HG(%%UDﬁoéQ-Téf#LUURUME?HVLBENzgmeEmhznemwojmm#r_ui\zuNE-

none, the title co tain
povder (GAERGHE BB RS T e s Samine

. 86, Following the procedure of Example 15, making variations only as required to
use 6-chloropyridazine-3-carboxylic acid (2-hydroxy-3,3-dimethylbutyl)amide in place
of 6-chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react
with piperazin-1-yl-(5-fluoro-2-trifluoromethylphenyl)methanone, the title compound
was obtained as a brown solid (51% yield). m.p.: 186-189°C. "H NMR (300 MHz,
CDCls) & 8.20, 8.04, 7.75, 7.22, 7.07, 6.98, 4.06-3.98, 3.91-3.71, 3.47-3.23, 2.45, 0.96.
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7.78-7.75, 7.28-7.22, 7.12-7.08, 7.02, 4.08-4.01,
3.91-3.86, 3.82-3.68, 3.55-3.46, 3.38, 1.73-1.65,

wa 2606/01148, 0.94. EXAVPLE 15. 35 PCT/US2004/024548

6- [ 4- (4- FLUORO ~- TRI FLUOROVETHYLBENZOYL) Pl PERAZI N- | - YL

] PYRI DAZI NE- 3- CARBOXYLI C ACI D ( 3- METHYLBUTYL) AM DE

Fol |l ow ng the procedure of Exanple 15, naking
VamMRi(omMHanCPCa3 5 166:6i ted1,t1B0us ¢60.0, 130.1, 127.2, 116.9, 116.6,

fﬁ@;ﬁrﬁg}f’mégl ) R, I‘%%r%%g}:ﬂeztg.fg?‘%{ .Qi 34.4,25.7. MS (ES+) m/z 498

@h10r opyri dazi ne- 3- car boxylic acid

(2-cycl opropyl - 2- hydroxyet hyl )am de to react with

pi perazin-1-yl-(4-fluoro-2-trifluoronethyl phenyl)netha
none, the title conpounEXmdPObt&i3ted as a white

p%gg?ﬁ #Eﬁ@@@%&%@%@ﬁ#@%&%ﬁ? Y EIBAZINE-3-

3. 95-3. 88, CB\I%}D)SYIGE AGDH2-GYAE0PROBY L ETHYBYAMIOE,
1. 51,

5. 1. TJopf RSPl | ENabIBg R IR AR reauired to
Héé.@—@MEh‘dbMddﬁEte iB-Cﬂbmbﬁ@A@blmm(oﬁyWﬁngﬁYbPbeﬁ

TR oRr b aER P e RIBRUZ o BAY Hénie to react with
ﬁperfalzmbﬂy(@imiﬁh?lcwlo@rwl)bmmdriooe abeé title compound was obtained as a
&EI& Bdbgﬂz%%%)?%@wfgz;ﬂy@fﬁ cﬁoésesym 163.5, 159.5, 144.9, 131.3,
(Z5. ¢yﬂlsopr4enyh5(2 Be%jld,rmymz |3)5?37md® 0. 9{] 2?16{126/\5 |t2)‘34 she 4.2,
uoro- 2-trifl uoronet hyl phenyl ) net ha
ﬁ'én(gs 5@%@% onmpound was obtained as a white
powder (16.8%vyield). 1H NWVMR (400 MHz, CDCI3) d 8. 06,
7.85, 7.57-7.55, 7.39-7. 4. 04 3. 94,
3.86-3.79, 3.49, 3.44-3, égw%'-%%”as 1.52, 0.94.
@‘{Q]NBLFE_lﬁﬂ?@-@-‘ﬁ?lﬂzéUORC&%ETHYLEBQBEMZIP(EERAEE\RA\Z;U}PYRIDAZINE—
- YL] PYRI DAZI NE- S UTYL) AM DE
Fol | owi ng t he pr %&gL%FéﬁIggX
vari ananngb)pr@&dbwl Eb@dmlemﬁm@klng varlatlons only as required to
9 Chh@{'ﬁlﬁ% U %%r}en g@%?ﬂlkc)%)é C%en&\?gnjg%e in place of 6-chloropyridazine-3-
cdirbompmudaayﬂeprgpym ch)lﬁ/emyb)amgie to react wnth plperazm -1-yl-(5-
pro et e tor
e 2R SRy EhSd oS BTV P paibPriifies ihlled as a whit
sdlidl (31%%@ N?/gp w&gomt@ heduvag(:movmém ecrm;w:m 0642.82%.24, 7.07,
¥ o9 po.5g10, 505358 b 5% 19506554361 30815 NIR 475Mi, CDCH)

316‘@111@279 1%0&)1,14979429 BEXAYPLE14D9, 3656, 115.0, 114.7, 112.6, 77.2,
3- TETRAVETHYL CYCL OPROPANECARBONYL) Pi PERAZ

ﬂ5|4 4‘%@ 44, ﬁwﬁl DA2NE 3. EARESRE 149-ACI D
(2- CYCLCPRCPYLETHYL) AM DE

EXAMPLE 15.33
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (4-METHYLPENTYL)AMIDE
Following the procedure of Example 15, making variations only as required to
use 6-chloropyridazine-3-carboxylic acid (4-methylpentyl)amide in place of 6-
chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with

piperazin-1-yl-(2-trifluoromethyliphenyl)methanone, the title compound was obtained as
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Fol  owi ng the procedure of Exanple 15, making

variations only as required to use
weoeehsmopyr i dazi ne- S- car boxylic acid PCT/US2004/024548

(2-cycl opropyl ethyl )am de in place of 6-

chl oropyri dazi ne- 3-car boxylic acid

(2-cycl opropyl - 2- hydroxyethyl )ani de to react with

Hvpre 8dlid38%Wield)2mp. 33343 . r1&nNMﬁy(1309 Mo CRISH) BrieT harks-7.52,

PEuA L8 4l L B compauRd s, Qb aigedas @ Waklessdl idl o
1.26%, 1280%5 GCSWR%wM*r& @DCI§55%7 61166.9, 16619, 1590 158.9, 149.5,
‘(4@,1)134&/1@%&512@55 380. 2 137. 2 VTR g, 12’6\3/% (1%6 1{% 51 4048 8, 46.4,

@4 %444(4? -AhRY. Bl WORONETARY LRENZQYS, LBIBRAZLONT) 22.5, 22.3, 14.0, 13.9.
PYRI DAZI NE- SCARBOXYLI C ACI'D

M?( THW A DRV IMENAM DE Fol | owi ng t he
procedure of Exanple 15, making variations only as
required to use 6-chl oropyr.idazine-3-carboxylic acid
(2- met hyl cycl opr opyl net fﬁ%‘)hﬂﬁ%@ 1% pl ace of

&- [@Qb%@@ﬁ@@aﬂw@u@m@mﬂsmmm PIPERAZIN-1 -YL]PYRIDAZINE—

(2-cycl opro dr oxyet h

pi per azi ﬁ 1p§rCQ@B%SP(YHCZ M&F%Néh@ﬂ&ﬁgﬂh ne t he

tit : SF& R I\/gR phRedoRlIERERH %Sﬂiin%ikirfga/aﬂghcbﬁi c(n%ﬁéé required to
I e %Ipr@gnqazg@ ?? ggr(gquhg agial (3- q@hyl@utglgargldggm place of5 6-

éﬂl@r%pgﬁ&%me% é’aﬁbé’xyﬂ@ acid- ﬂ—%yclépr@ﬁy]-i’n ?iim@leﬁ@ amlde to react with

0. 25-
plpﬁ@;ln—%@pﬂygol%trL{Igoromethylphenyl)metha&one the tl7é compound was

65tb§xe£é%%§§(ﬁj§%¥#@% W}G%)TEJF({RFM gghﬁﬁ/ LG REIPERAGS NEss,

| proseturel SRl 051B02 ARG v A Fo BOOREY, 355346, 338,

ullé 601 4§ §1.chl oropyri dazi ne- 3- carboxylic acid
2 utylYamde in place of 6-
chloropyrlda2|ne 3-carboxylic acid

(2-cycl opropyl - 2- hydr oxyg()wb)_gqgcg% to react with

erazi ne car boxylic aci ester e title
G i A GRG0 BR T WR GMEEH PR Y LIFIPEB AN fory iz
NVR (500 MHz,3. @Rﬁhé)(m@A@%a ii N@’H\QB@J_'TYN%AM
3.56-3.63, 3.49, ( ES+)

m 237§ol(qwu]g themﬂdgg qﬁxg@p@ Pﬁmajqng-\a{anatlons only as required to

YL] s %’J‘%—E‘l\\%%}g%ﬂ; Xﬁﬁ%ﬁ (N‘ﬁwethylbutyl)amlde in place of 6-

cloopgiERITPS- EﬁﬂW'AﬁP‘QEZT%P'PEMf’Wg? byskopedybatide greact with
g?b@Fq%m YPea-iRKd- QQrIfK@Fdrﬁéthﬂﬁﬁer@/Uh%t@&oﬁ@ qhé GRScdrApdifa was

or opyri dazi ne- 3- car

ptztamema@mww%mmdeyéﬁﬁ & yiq*g)m laé\MI%K‘K@ MHz, CDCl;) 5 8.08, 7.85,
?rlisof fﬁ&ﬂ?é?”?o% £66- E%y%bﬁ -3960, 8 80-3.68, 3.52-3.45, 3.35, 1.73-1.68,

2-cycl’opr opy 'ydr oxyet Yam'de to react with
PigdeP&%i n- 1-yl - (2-tri fl uoronet hyl phenyl ) met hanone, the
title conpound was obtai ned as

EXAMPLE 15.36
6-[4-(2-FLUORO-6-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-
3-CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE

Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid (3-methylbutyl)amide in place of 6-
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a white powder (47%yield). 1H NVR (300 MHz, CDCI 3) d
8.02, 7.74, 7.73, 7.57, 7.35, 6.98, 4.03, 3.89-3.66,

w0 2434031633, 2.36, 2.09-2.00, 1.92-1.57. 13C NVRCY/TS52004/024548

MHz, CDCI3) d 167.6, 134.3, 132.4, 129.5, 127.2,
127.0, 126.9, 126.8, 126.7, 125.5, 121.8, 112.6, 46.4,
44.6, 44.5, 41.3, 37.6, 36.5, 33.7, 28.3, 18.6. M5
(ERDFYPYidazing - cariiovyllc) acidEiRAdRIdprddyl-2-ydroxyethyl)amide to react with

o R AR S sappgns vos
tditaipgchaea white pbwisrdipIoEs Vidld). MRKNKIR (460 iV, Q)lIiCIQ@' avo@$7 85,
Kool SR B a%a%z% BRI 1 523% 2 000
carboxylic acid (2_ cycl opropyl - 2- hydr oxyet hyI )am de to
{(re;aﬂ u\cl)mrz)rr]reltthIergﬁleﬂyll)y CAM &%1,5'??1e title conpound
wa$-gHR AHDIEH UDR GBEME O ¥L yporErRAZIN Y4 JAvai DAZINES NMRBOXYLIC

300 MHz, CDCI3) d 7.34. 6.97
E1 00, 3.90- 3. 621 3%1@2(? “Q%J?QXL%%TZ%HA;@B 0.85. 13C NMWR
(75 Mo)lovBBEIR) prdcddiife 6f EXBEpI® 15 1A8kiAy I&Ratibns éﬁl’ﬁ} ad ,re6quwed to

$35 5t g S ooy apia (g PyubRaiden isoe s
(CES*prmﬂaZ"(é;@ céfolMlab)d (2E¥ANPYdpy/ ﬂ@hﬂ(ﬁoxyethyl)amlde to react with

W@% ‘&@{%WBE OYLQDL PFtRéA‘gompound was obtained as a

@mt@v@uwm%?ﬁam.)wwm (#ob Mm D3NS 860 GeHI740f 38 7.03-

%é?r;r?i aseies %%ﬁéb%@ﬁ SNy 83 geauired to use

(3 cycl obut yl propyl )am de in place of 6-
chl oropyri dazi ne- 3- car box I i c aC| d _
(2-cycl opropyl - 2- hydroxy% rﬂl5d$to react with

pi Bea2j2r8, 3 TEWR@RAEWHYLML@MWJANE@ME)OWE)@W]@AZINDP-YL]

ty: o oF IR SO I AT B i PRSP YR T MIDE
. 57, Faliiving theWocetiutbof E3<a8fﬂ)'le31@%a%@na@o@@n@agéquwed to

f%eig é:hfcl)i%)zhgazwﬁé cg%oiﬂg agid (@Mc@prqulgﬂwl)amgj@ ig place of 6-

ﬂ:lﬁrobynda’&&e% cdrBbxylic aditid2 Eyclé@roﬂyl 24I4y'\>cg@ (yégwyﬁamﬂj% t8 reacé with

PW‘BZW] E%Z(M%B%@r%etﬁylcyc?opropyl)methanone the tlzle compound was

ot PRI SOMNUENE M350 70

- | NE-

i B T b1 S1B, e AhAA Lt RSCoNIS )
nemm+Bd to use d-chloropyridazi ne-S-carboxylic acid
heptyl am de in place of 6-chloropyridazi ne-3- _
carboxylic acid (2-cycl opropyl -2-hydroxyethyl)am de to
react with piperazin-1-yWxAMPLE 15.39

s SR TR BB PR S VSN
CARBOXYLIC ACID (2-METHYLCYCLOPROPYLMETHYL)AMIDE
Following the procedure of Example 15, making variations only as required to
use 6-chloropyridazine-3-carboxylic acid (2-methylcyclopropylmethyl)amide in place of
6-chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with
piperazin-1-yl-(2-trifluoromethylphenyl)methanone, the title compound was obtained as
a white solid (26% yield). "H NMR (500 MHz, CDCls) 5 8.06, 7.96, 7.75, 7.65, 7.58,
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(41%vyield). 1H NVR (300 Mz, CDCI3) d 8.05, 7.85,
7.72,°7.58, 7.34, 6.98, 4.03, 3.94- 3.64, 3.47-3.28,

W 263/0116532- 1. 25, 0.84. 13C NWR (75 MHz, CDCl 3PCT/US2004/024548

167.6, 162.9, 160.0, 145.5, 134.3, 132.4, 129.5,

126.9, 126.3, 125.4, 121.8, 112.6, 46.4, 44.5, 41.3,

39.4, 31.7, 29.6, 29.0, 26.9, 22.6, 14.1. M5 (ES+) niz

4738, 7.QIvib DA-4. H A\8-8:9353.89:3.83, 3.25-3.42, 1.12, 1.05, 0.71-0.80, 0.64-0.72,

i T TSP =

(4- CYCLOPROPYLBUTYL) AM DE Fol | owi ng t he procedure of
Exanpl e 15, maki ng vari ag @_n{élzl@s required to use
6- chl oropyri dazi ne- 3-car | c acid

(4- cy btehe-bill %WBYMA&BAMDMLEURBAZN -YLIPIPERAZINE-1-

chl oropyri dazi ne-3aRARRYNIE A@I@?'%TYLhESTER
(3 cycl obutyl popy )am de to react pi per azin- 1-

( 2-Follewing dheoprecenire phiexaphplerd b hvaaling yaridtiens poly @s required to

NI\/R (300 Wag% ‘%%é@ & %Cémﬁ’gg‘%g’%ﬁ&%ﬂf(y é’l'a%l?@éﬁ HH

@hgvsopymd%ne -3-cathogylE i 248/cRPRIDY-2-hgdrotyeyl)amidkoto react with

955y 55t Ay Sy g T s o
2 0) @3"/@_5@6Id9 HI_BMR?(5OQM'121 COA) 58.03, 72865 6.46 345, 3564,63, 3.49,
S 81,52 B9 s A 0. 6

4 I\/ETHYL 2-({6-[4-(2- TRI FLUOROVETHYLBENZOYL) Pl PERAZI N-

1- YL] PYRI DAZI NE- S- CARBO\IE QM Fgl}spﬂ\ﬂ' ANO C ACI D
hydr

Li t hi um hydr oxi de nono 0.595 mmol ) was
added-Hd2d @ﬂd@R@MEﬂHYLBENZOYL PIPERAZIN- 1—YL]PYRIDAZINE 3-

ir ;ﬂ m. dazclglﬁaeééxgélﬁb'&b'q Q%ggnf?%%ﬁ%gﬁﬁﬁ%lr%ﬁ{@@g azi n-.
et hyIFoewieg thel@0cenyre of E)Eﬁﬂinp‘rertbﬁ)malnng edriatibysloaf as aequired to

%e @Leh ﬁgﬂ/n\ﬁ%ﬁé 3(c]a{t?onx_gl‘i'c)r ac(n& {becyfbg)%ﬁyeﬂ%yu)@snx e%h?pl%\m%sof 6-

mbmmddagmaeﬁ-apmoayllcm;d (Chyciopsipglit@hydrexyathyl)amidk toiredct with

RO BELR S BV ERBH e el e b la e porained os

&Bnmlwmw\eim (4Tt giekdd 'BfMMRA300 MHz, CDCly) & 8.02, 7.74, 7.73, 7.57, 7.35,

5 105, 3 Bt g 0 by R G, Ve oo RMPEBGUT:.

r@cmzs%a? 6l M3MBR1 §249 01 29ty .1 2CRCH 3).0,01 28. 917126% 026.7, 71268, 121.8,
D08 fo 3 d 885 A Y aBiods B kb lsTesDadiaee s e

17 SYNTHESIS OF 6-(4-[1

- (2- TRI FLUCROVETHYLPHE E%EMBIE] Pl PERAZI N-1 - YL)
PYRI DAZI NE- 3- CARBOXYLI C OPROPYLETHYL) AM DE
HY DROJ4I(SRRIE UOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-

CARBOXYLIC ACID HEXYLAMIDE
Following the procedure of Example 15, making variations only as required to
use 6-chloropyridazine-3-carboxylic acid hexylamide in place of 6-chloropyridazine-3-
carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with piperazin-1-yl-(2-
trifluoromethyl-phenyl)methanone, the title compound was obtained as a white powder
(35% yield). "H NMR (300 MHz, CDCl3) § 8.02, 7.85, 7.72, 7.56, 7.34, 6.97, 4.00, 3.90-
3.64, 3.48-3.28, 1.58, 1.29, 0.85. **C NMR (75 MHz, CDCl,) & 167.6, 162.9, 160.0,

126



10

15

20

25

30

Ti tani um i sopropoxide (0.6 nL, 2.0 mmol) was added to
a solution of 6-

woipisriardsa- 1- yl - pyri dazi ne- 3-carboxylic acid PCT/US2004/024548

2- (cycl opropyl ethyl)am de (282 ng, 1.02 nmol) and
2-(trifluoronethyl)acetophenone (0.23 nL, 1.53 mol)

in THF (3 nL). The resulting m xture was stirred at
ahi$i-BriB4teipeBaldt:d 124616, 12haut26.9,388i4uAb.4, 44.6, 44.4, 41.3, 39.4,

CypBoRps oD 14 30T ol hag added. and

stirring was conti nue or ano Aqueous
sodi um hydroxide (2.0 nL, 1.0 l\/p vvas added. After
stirred for 5 mnutes at erature t he
reaction m xture was dil ut V\ntheh acetate (50

m.), %W(&T@ELWQBWEWYEE\P&Z@YLMBEBAMM-YEI%YRiD@leE 3-

Layer vas deencanBsRHCIESRA ARy,
concentr at egj urifi cz{tlﬂo Vi a as hr olﬁ\é )@g%laphy
af f or deadlowing the procedure of Example 15, making variations only as required to

%éeﬂs bl ﬁyr‘it{g‘zfnlekf-éé}ﬁ?iﬁé{g&a FE6) S bR S W pidee drl-
(qﬂnymr@QZIop@k@trWyycaam@& ¢vcRprony)-2-hytioxygthyihnude tarsact with
‘:ﬁ |§e°'r9£1M Qdy m(r% trﬁdggn‘?etﬁ Hgng@rﬂgthgﬁné rt‘neetlit[é Jon(pou% w%s %btamed as

was t
A Whlfﬁ)p@mert(%&ﬂfoe'reki)urjld NMR (300HdHE SCDTRES &J@BI E85 7 73 7 57, 7.34,

851404 6 85 L1 b DY 11|63 b A RREt v,
i@m@bmmﬁas H8)i168. (95@454! 13U 1694, )225‘;’/5)'126'[21)126.@18%6.7, 112.7,
= . , C , .

5 . 4o kg 36 P K g0 BpeT 48 s sty 4 o)
0.72-0.58, 0.40-0.32, 0.023-0.02. M (ES+) m z 374.3

Mr1- HCl ). EXAMPLE 18 SY
gs- [ 4-(2- )TRI FLU@WETWLB%B%P%%M N- |
Y;] g@?%HREi%WH lBEIS_dl_m‘ﬂ_)PIPEl?AZIN—1-YL]PYRIDAZINE-3-
g- [4-(2-trifluor o%%@%gﬁ%?%ﬁ%ﬁ%ﬂ@é yl ] pyri dazi
ng- 3- 7l%lﬁbhi{:1)gygé proalediun‘fe (oﬁEk@dﬁpile)QﬁS &?ﬁhgwhatohy bhigdsdequired to

. . . | oro an
e e ondidped ea oo e PSP SRR PR St loromyidgzine-3-
nearfdxyh3adq (m?&lcmdmuzmydm?;aemmaﬁm@mtdmdetrwm piperbAg-1-y-(2-

e ter ,stirre

Aafifor Rl EinB i ahar. 4 isE e nd nER pBieliRy Hoarigte powder
i(@m%swelcﬂ)t‘léHrmRt(B(OUIMszCDC%) waeasdv Isat Bd2 .56 meerw 4 03, 3.94-

HOE G TnoBil Bk vut 25 BT, ERIR 138 Mo i 367 s, 962,

SEOLT, aU88, RSSO, zsnggmiu @C@G@OFIQSQ {2?198 miq)ze 1BQ, 44.5, 413,
was extracted w rrL The

. BaPe 2 Rl Do Ak (HE SRS O iz ot (e NaHOCB
(2 x 15 nL) and water (2 x 15 nlL). The conbi ned
aqueous washes were then extracted with ethyl acetate
(2 x 80 nL). The conbi ne*6Mak B-phases were dried

over @W@@RlandohdmETH\JLBE:@OWW%RAMMMuﬁwmmw@éis-
i n vacuo. gﬁ{}%r ude roduct was i ed by col

chr omat ogr a A\%@ (&4 %@EV‘-WD\’@GWE h
hexanerofibhink ﬂt’r’@@*o@&(ﬁjré &f BYample 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid (4-cyclopropylbutyl)amide in place of 6-
chloropyridazine-3-carboxylic acid (3-cyclobutylpopyl)amide to react with piperazin-1-

yl-(2-trifluoromethyl-phenyl)methanone, the title compound was obtained as a white
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35

hexane: et hyl acetate (1:2) and pure ethyl acetate. The
product was obtained as a white powder (0.261 g, 51%

weizadsdiijesm p. 196- 198C. 1H NVR (300 MHz, CDCl 3pCT/US82002/024548

7.97-8.06, 7.74, 7.47-7.66, 7.36, 6.99. 4.96, 4.02-4.1
1, 3.70-3.92, 3.27-3.42. 13C NMR (CDCI 3) d 193. 4,
167.7, 163.4, 160.0, 145 1, 134.6, 134.2, 134.0,
Twder (2190yield).1 H8NYIR (828 MHz, TIXCID). 5 8.85,. 7986, yz;@ 8,58 N 34 6.98,

SR el aditety Lo 4fdabeokB, £550ad 6od R iR 7 mi,

CFEIENYL6726,(168-9, 460.2; T4 4, HBWIW@@EN&@\Q-M?&% 7, 125.4,

Al Pm%ﬂ%pﬂ g@'zg%' Neo & YL AN 107) 4.4. MS (ES+) m/z

G’r?pzn @2-1)ri f I uoronet hyl benzoyl ) pi perazi n-1-yl | pyri dazi
ne- 3- carboxylic acid (2-hydroxy-2-phenyl ethyl)am de
(50 mg, 0.1 nmol) in chloroform(2 m _), acetic
anhydride (0.25 nl), trieekaviemes (0.25 nL) and

SIS SR aaER Pl G, MOR JBROG Y stV prERAZIN

react i on TnYKIRMHDMB\IEZlBlGAIEbMNU?\WN@bEﬂ?ﬁg@g(SQF]A@O
drie

h
Na2 so\ﬁﬁ“r‘ﬁ‘e yﬁr t m’%%"g@wéf'deoﬁf’dﬂ%@%ﬁ mgtoEsAdged ¢ a solution
tohé-nseihyl-@A{ 6B E-tpiflidr ﬁm@myb)énfdyl)blﬁéré“zm %ﬁ%ﬁﬁ@% -carbonyl}-

SSRGS Rl e et s Qs Rimal) i raByrgiiap mL) and
Mtd\dKAR5(rﬁlQOtH&hiéact65)@hlﬁﬂjrdjw§s étﬁredg’at@ﬂ)bl%t Ye'?npe?atﬁlfé for 3 hours,

§1E Juasfiiovia 5 bvaporgionyfse esidie Was adsieg ith)3% ebavsictto pH
3Bout GAGRT HillitéCivith Bthl JAhdEd HYAsh3d (ih~fter s81d brine. dried NSO)

N-| - YL] - PYRi DAZI NE- SCA
HEEPICeRY )t%a%er% B TR N L Y DA o
Biaynpaznd-8, caﬂmﬁyr}'@nma;peatanam CRIVOY R 7USIUTH REIR Q10038Hz,

RO b3 ol 2T ROV Rt o5, B7ack Wy g ricd 44-3.21,

1179p1.06;6.38-1.19, 1.03, 0.99. . .

6-[4-(2-trifluoromethyl benzoyl) pi perazin-1-

yl ] pyridazi ne-3-carboxylic acid _ _

(2- hydr oxy- 2- phenyl et hyI)@mmaLEqﬂeact with acetic
und was obtained as a white

%mﬁéﬁg@f 6?@1&{& FRIELNOR QMEHHXHPHEMYOEIH AP IPERAZIN-1-YL}-

8. 01 PYRIEY@ZINE@@ARB@(WLI@ A@TD (@@%LGP@PY@%S)AWDE
3.81-3.67, 3.58, 3.36,

508 (M+1). EXAMPLE 20 si‘m?*ﬁﬁ Q"}‘l

6 [ 4- Ti?anTl% W BE{E_NZQYMI)Wd% ko a solution of 6-
PYRI g CARB%(OEYLI C A D
E’E "ot \P)/g ZIp5-RepPrBIgPAY Afgyplerropylethyl)amide (282 mg, 1.02

mmol) and 2-(triflucromethyl)acetophenone (0.23 mL, 1.53 mmol) in THF (3 mL). The
resulting mixture was stirred at ambient temperature for 4 hours. Sodium
cyanoborohydride (130 mg, 1.96 mmol) was added, and stirring was continued for
another 13 hours. Aqueous sodium hydroxide (2.0 mL, 1.0 M) was added. After stirred
for 5 minutes at ambient temperature, the reaction mixture was diluted with ethyl
acetate (50 mL), and then washed with water and brine. The organic layer was dried
over anhydrous Na,SQO, and concentrated. Purification via flash chromatography
afforded 6-{4-[1-(2-trifluoromethylphenyl)ethyllpiperazin-1 -yl}-pyridazine-3-carboxylic
acid (2-cyclopropylethyl)amide (126 mg). This product was dissolved in CH,Cl, (2 mL)
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To a solution of
6-[4-(2-trifluoronethyl benzoyl) pi perazin-1-yl ] pyridazi

waeesB/10&a5 boxyl i ¢ aci d PCT/US2004/024548

(2- hydr oxy- 3, 3-di et hyl butyl )am de (81.6 ng, 0.17

mol) in THF (1.0 nL) was added sodi um hydri de (5 0

mg, 0.19 mmol ), followed by nethyl iodide (15 m, O0.26
ambHY] inEileri(é 4 i dmlni 4tmmel) was theni added. Hhis mmtiirentas kept at

ér%B?%ﬁ{ %Fn&ﬂ?ﬁatur%rforlf h&ﬂ%’ r'ﬁmewwsgpﬁﬁg 3%9 |c¥ﬁ’v{1ﬁed’ﬁﬁﬂltratlon and

eri al
Wasfhsldommahhmr@l qriedrin yacugds yisttl ihiettitie wamepuridasca white olid (104

e T

0.8 5l7.6403.49ubj7 0 &) 1168, c@lsuwzmao ﬁalOd@B&rﬂMfieﬂ) 02.8dS
en A thyl acetate: hexane (1:1) and

ﬁé}l }5924% t%ﬂ%lg't ain 25.3 ng (30% of the product

as solid, mp. 65-68C. 1H NWR (300 MHz, CDClI 3) d

7.73-7.69, 7.62, 7.53, 7'%%/&M§L%%86 93, 4.18-3.59,

3.48, 3.41, 3.37-3.26, 3.1%, 2.98, 1.76, 0.98,
0. 75. SYRTHEBRE 05 evi4z(2-TEDEL BPROMTH Y, BENAO VI, ) PIFERAZIN-1-

}‘2‘8 ?L]PJY%?,D/gZINgé @Wcﬁ@%ﬁ @é@% ﬁrgg[&%ﬁEéiYh)Amme
52. 7, Tb2 Djutidh ofi6-[4HR-Tifludrénethyibenzoyl ihelazink1-yBpyribazine-3-

SO 2 8535y e B8 35175 {ooMBAR") 12
BichBrdm&h MO, ( 2 ﬂﬂﬂbwwqmmmt@mmwwommv)me

< YRl DAZI NE- S- CARBOXY
%‘&g@gﬁ@ﬂ%ﬂﬁpﬁ(ﬁ%ﬁw q&m StCOId wat]er bath. After stirred in a
6@!6 yalberdiatiefonyt b pmplﬁeaammthbn-ay hinpient tamenau®-foa? bowy] the

I h 1) i
Bt P R N e @S o0 s s Bite R kel into o
eblh?c})raoﬁ smellL(TOthlﬁfuma;tg 01.486 gL?r' 42 nﬁﬁolhmmla)uréteﬂ laqvmllbskspdelm
uor.o
hiasrotge e Tan M T0E bt o et vl s RodgeThog e
mnﬁilaYdr%sfv(Mshéﬁ whith gatiratad apoeousNaHE®; (@od th mwaj and water (2 x
The or ganl c | a\kl/er was e

10 nL it
17 Mo BAEOAIEY COHoRS VATRE® NEEF L RSP gfutpcstate (2. 80
shutrheBodbinka Hpéaﬁlo( ;ﬂ'\aéeé-Q/efé-dne@rtﬂ/ed Nbgi@%fﬂlt%ﬂ%e solvent
After filtration, the filtrate centr at in
e den ToIoves (TcHar T STUCREESIHEr VoS BHTED Ty deTe
%Eu{dﬁi%@ggﬁp Wucﬂ'Wétsl sléﬁluéwﬂahy @Tuhééi vzn&ClG;&@hé e(h)w&‘)étatb ¢1:1),
obtai n rl ess soli %

Y sepion1-A] a8 purereiyl soptai The daducliips ORiaAd as a
@vhﬂg'p@wgér (05269% 54%3;991&) 32@ 1@661@8 8. 551@/4&4(7300 MHz CDCly) &
ST %s@mwﬂﬂ( 7547@6 @@6@9 49504 0@ 2es 7& 5.9 y-3.42. °C
ngcoéﬁgs 393. 13116797 135891 460 é2194531 133,2?3 234 221734%5 132.4, 129.6,

4359, 129061277 185 520035, 16,5 4684 64 79083, ExANRHES) mz 498

ESI S OF
?WN?_IS DI METHYL- 4- ( 2- TRI FLUOROVETHYLBENZOYL) Pl PERAZI N-
1- YL] PYRI DAZI NE- 3- CARBOXYLI C ACI D PENTYLAM DE

EXAMPLE 19
SYNTHESIS OF ACETIC ACID 1-PHENYL-2-({6-[4-(2-TRIFLUOROMETHYL-
BENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-CARBONYL}AMINO)ETHYL ESTER
To a solution of 6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-
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To a m xture of 6-chl oropyridazi ne-3-carboxylic acid
pentylam de (304 ng, 1.00 mmol) in 2-propanol (12 nl)

woasosaddass 2, 5- di net hyl pi perazine (1.37 g, 12. 8Cmuskgo4/024548

The reaction m xture was refluxed for 2 days. Another

0.25 g of 2,5-dinethyl pi perazine and 1.0 nL of
triethylamne were added to the reaction m xture and
treboryhgasia $2-bydioxhZrebiemdethyasmite (502mg Hy T ynolnntcelorefagn (2
S A AR L R ki 8020 L) s TR @ Briine
(dBaig)oveseretitrech AftasIstitredat apbienidempargéuradardy hars, dporegcton

RGP SE R ) B oo L AOTRL Sk 905 v
aried awedNajR0 ¢ ditei condenprotiuat ebieérsdsifier raowal ofihbiseivent was
B34 Bl oDt R RGP Y BfaEsy st - 1
and 12 104bveiGlwhitdrpceden{4Or6 MQMS%Aﬁ&IéX "H NMRA50®MHzt Q@Clg) )
ATt Y I N O el R
2Hby MSESHnhez 60004 1)to afford 300 ng (31%yiel d) of

the product as a colourless solid. 1H NVR (300 MHz,

CDCI3) d 7.74- 7.43, 7.36-7.24, 5.17-5.04, 4.91-4.79,
4.52, 4.52, 3.68-3.57, 3ERAMPLEA9.8.39-3.1 1, 2.93,

2.85-2.71, 1. 36;0‘%*5?}'}(3 A%fll?fth-'Dﬂ\?ETl-}YLz-g:(eS—[gf-S(Z- EXAMPLE 23

SYNTHESI S OF
2- (4- [ GRIFUDCDMERERY BERACYCHRBARDYILYAYRL TARINASWE-3-

S R B
§O|{ zt F@tl_ﬁ)\/\m‘fgcthglprocegurel oftEﬁ(arggarwé makling va;iia’gonzsi Or?-'y ?S rlequi_red to
s R S S e e
@9drbxy—$-&tdla{lbtﬂyl)ahﬂ?aim ldde crﬁ6_}[4a(tﬂdriﬂ_?m't:c&netgﬁl?enz))zls)p:jibgraﬁd-1—
Dl e o BER s Ue RSy R DO RS LB T B B
ﬁfhl’)ydriﬁ@,uhé ﬁilebwﬂpdwldmidﬁi dbita\jmedaés ﬁ%&%bowdén,(BD%mield). H NMR
PR i Y 4HE o BLirG0 NB T R2er S B Sab Ao 7. 358,

gizeht .06 0net Nase MsdEBexans30stmathel d 0. 107 g of the
title conpound (42%yield). 1H NWMR (300 M4z, CDCI 3) d
8.67, 9.07-7.87, 7.54, 7.41, 7.26-7.24, 6.95,
4.12-3.27, 1.55-1.40, 0. 7@xAMe4E 20. 50-0. 34, 0.13-0.01

155 SRR W25, B9 S Aot SR i

M IPYRIDPZING-3-CARBOX YA ACIBHER-METAHDXY -3 3DINMETIHIBUTYL)AMIDE
gYﬁITH ¢ %\%0@0& %? é'-)[4—m-§iﬂ\Aj'grgfn%thg/wé%;éyl)%?;()Ae%gll“n% -%/ﬁpyridazine-?;-
Barbéxyii2 atidl (BLharsVE Bt B MO RIiRERAA MNg) 0.47 mmol) in THF (1.0
(\%}) %?%%M%Mgm %gvzn‘m%)_, followed by methyl iodide (15 mL,
0.26 mmol). The reaction mixture was stirred at ambient temperature for 16 hours and
then the solvent was removed. The gummy material was diluted with dichloromethane
(5 mL), washed with water (2 x 2 mL), dried over MgSO, and filtered off the solid. After
the solvent was concentrated into dryness, the crude material was subjected to column
chromatography eluted sequentially with ethyl acetate:hexane (1:1) and ethyl acetate
to obtain 25.3 mg (30%) of the product as solid. m.p. 65-68°C. "H NMR (300 MHz,
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To a solution of
6-[4-(2-trifluoronethyl benzoyl) pi perazin-1-yl ] pyridazi

waes@/10as boxyl ic acid (1.00 mmol ) in di chl or oreTAZ®4/024548

(20 m.) was added diisopropylethylamne (0.8 niL, 4.60
mol ), 1-hydroxybenzotriazole hydrate (0.203 g, 1.50

mol ) and

¢pCR) 87 msthed,ané2)7-53; 138 §.98-6c33) vl 1823. 5@ H.48713dk, 3.37-3.26, 3.18,

Ao s 098, 078 G BIUR 7 HE. Thigly 5 162577884, 8.0, 1408,
{48, ﬂetdm qsghomm@wzbrmtmybamme 129.21496 92617, 51917083, 1, 61.7,
was ad rring was conti nued fﬁr ggg 515 %

B 4T$?e7 r%”a%t"i@d‘n‘lwx%ﬁe“%s‘*% 140t d v 82 3,35.0, 26.0,
ok shpor s e rehA@dsTii1). Wwashed sequentially with

wat er and brine, then drl ed over anhydrous Na2SO4 and
concentrated. Purification by flash chronatography
over silica gel (ethyl acetmuip)eand recrystallization

GBS s o B b e By 52 AL Wi S eeraziv
Q/HZ?, 21 glgbﬁgklrg%%@&RQ@XYﬂ@ﬁC?D Cg@ls_g)@RCﬁD\ﬁfEﬂ-l\ﬁgAMlDE

0. 50- 8° a@ok@onet@(%dm@bylmma@w wa&yﬂdw%caep%*w geid (2-

1
%%p?@pﬁeﬁ%d%mnﬁ?} 4 g, 13$ %mo}[ﬁﬂ dizhlotctfethand 2 6. nZI(L)) vgas added

Qmomropzbetéylaweéo 3&@ ? 461€L & 6%"109@'}%?#?%22 (Mr1)

!—%{belazo lchlonde 0. 31 RIZ 0.22 mL, 1.46 mmol) at ambient temperature.
[4 (2- OYL) Pl PERAZI N-

]’Wﬁ&gﬁ@rm@ptf@_vmmq hqayr$and poured lntcl) cold water (10 mL). The
6%a?ﬁidh&9°eHEJ§s 2xitthctéd Wﬁhﬁ%%&ﬁbh@wonsutm WHsPe tith &aturated

gé@t%?qunga B g} 2l Ig{?ﬁ}dlrfg/g? p{l%%@;cgfs %fflﬁl%tlon tﬂe 1i}ll?rate was

gm&eﬁ%tﬁt@bﬁ‘]}{%c@)ﬁcfﬁwérﬁ%’ Ha'f@tahwbélﬁhﬁfédtw doﬁ.ﬁl@r’( chbinAtography
rifluorone

Bisting b Bty Aoeeata R TR RGN 0 48 oEt o HeSvanio (BT A piREh. H
Rﬁn@&é@@'nﬁﬁz Rﬂy\@igfs 4. 6@%94' ?'7@) 7 6éJ7| NVR 323@©9M125 5@@%33)9 4.22,

3.6033.55:34. 8. 3§53 % @ EETI TS Py W\»Q% omz 0. WMB (75

W BCi93 1he.01 36 8; 1608 124.91 432 4, 1534 2o, 413,@96 127.2, 127.0,

126.85111% 50,4, 49,1648 2445, 4612,315. 51(31593 39@, @461\@ %E@é 8.6, 4.2.
mz 490.0 (Mtl). EXAMPLE 24.2

6- [ 4- (2- TRI FLUOROVETHYLBENZOYL) Pl PERAZI N- |

- YL] PYRI DAZI NE- SCARBOXYL| EXAWPbE 22

(s%@xﬂe%i?g) Pf@HNMQTMHI)_WzDﬁQIEEUb@é@l\W@Tﬁ‘?@BBﬂ?@?Q}MpERAZ!N-

24, 'maki ng variatl ons on as re uired
use 3-an nbyemﬂnaAa&wwwm%é@ePw LAMIDE |

o ! SR UL SRERPY R A e RS
und) @&*W@RWQ' ¢ ?ameww pdded i/ wm%thﬁ@laﬁ@zmsﬁ ggtgaﬂ%@dnmol)
Fhe Fedibh FrRAWARSs eBHRNifE! Sl¥aysl HnDIMBr 6.38@ d¥Hizs-diffetHybiperazine
and 1.0 mL of triethylamine were added to the reaction mixture and heating was
continued for another 24 hours. After the reaction mixture was cooled to ambient
temperature and the solvent was removed by rotary evaporator. To the
dichloromethane solution of the crude material (20 mL) was added the solution of 2-

triffuoromethylbenzoyl chioride (0.63 g, 3.00 mmol) in dichloromethane (20 mL) and the
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d 10.75, 8.62, 8.06, 7.75-7.50, 7.36, 7.03, 4.12-3.76,

3.36. 13C NWR (75 Mz, CDCI3) d 167.7, 162.2, 160.1,
wa3dos@116552. 3, 143.8, 134.1, 132.4, 129.7, 129P6T/US2004/024548

127.3, 127.2, 126.94, 126.88, 126.7, 120.7, 112.2,

46.3, 44.6, 44.3, 41.3. M5 (ES+) miz 492.1 (M +

1) - EXAMPLE 25 SYNTHESI S OF

Eegcliorf MiXTReFYASGRORME BHYDBENZGYIpDpRIMERAZIANhdurs. The organic layer

@%%%é%%@ﬂg%@ tB%r% Swgﬁg?dt \{virt]h 10% HCI, dried over

paSad iAﬁf&nﬁltreﬂnrﬁ Sefilirdie 3vasroohgenivatedad dvect/a. dha caleunaterial was

Lrlf%d[ b§lr fllrgrenﬁ‘% &ﬁz;}h&/lelutmg with eih)g/ raj;etate ( aOO%%to agford 300 mg
bm&ymem)aem p(r@dlﬂ,j/ei; emobp;!dess&ollmyfﬁlrm&e(ﬁm MHCOE,) 6 7.74-

A N S e o e AL

@id52. 2t mBa-h.3¢f hgr-1aidet @8el.05equenti al |y washed with
10% Na2S233 sol ution, saturated NaHCO3 and brine. The
organic | ayer was dried over anhydrous Na2SO4 and
concentrat ed. The resi dueEXAMPLErA i ed by flash

e e AN N AL

y| el d (o 43 gyL]mpEmNBm@mmNmamzmc&mas 41,

g 83 i—“@jﬂ Wdiog( df r_nﬁndhi/g fgeA' - 0901§ rﬁ%ﬁl)?w;’qﬁé%@;g & a solution

GDQSI{@»IG (2 @&Mﬁ)py[bﬁﬂl(ﬁrbatﬁcajl)ﬂ)yndbliﬁt—ﬁyl];iéékaﬂne—]l Ihrkhnylibenzoic

ffé "iéthl_ll fﬁtej (0. %é? g)in jf%‘ %‘ygl’@ﬂﬂ%n { @4m§)2a6nﬁwiter c:l‘[%'n%) stirred at

Ainblent MonddeStie ouemidgi@2TIOF (el T¢mokedAlhE ) heSeRIBHESIaS dissolved

o ¢8| eselats RN AR EHIBIG! P TP HRY TSRz REIeth

IEB@(\dnleﬂioﬁéil dnhydroE NS B HNA_ ok REatdd Tae residue ohd recrystallized

zr 5lf*§0rﬁg}eﬁgaﬁg ﬁﬁ‘f’#‘&h?ﬁeéetﬂ y &/q ()) 69{)@?5%'3 tltl? compound (42% yield).

WH]NW (3tzliiRe - Spchy H8sy) 9.07-aw@7d 7(53 MUWQ%JUIM 93@51 @lez 3.27,
ool ed was

ﬁ%ég?s 0,17 mm1|€) in 5 rrL_q;
{0, %E@%@@ﬂu%@ ¥ Pde-4-8h0 NNLR (7§.MH>, %’pbs ﬁ% 168.2,
r1e§l2| 115919 ’msm qe¢ 7TVES3, $t13r1r28d299r 149 Moyt Q§6 @t 1406..46.2, 441,

tes at _ambi ent tenperature. The
e 20338 by L2 (£S5 B0 420 M0 Suai n i hen
tributyl borane (0.255 ni, 0.255 mmol) was added. The
m xture was stirred at anmbient tenperature for 30
m nutes, then heated to rBKAME 18 h. After the
mi xt urswwrgs@@@#e@g@ ﬂ%ﬁLU@%M@Tﬁ?@é@QE@YW!ﬁERﬂEm 1-

hydr oxyl am ne-o-sul foni ¢ aci wer e ad

The mi xture wasYdPYRIDALINGT3- @Aé"rBOAWéHC?H@ID did-ut ed with
ethyl acetate, WL\MMW@P?EMQTﬁW}ME

bi car bonat e, br| ne, dried concentrated i n vacuo.

The r dSiaRltinaes ﬁdﬂq(? irélaowqtmy&@ngﬂ}gpﬁﬁazm 1-yl]pyridazine-3-
%be%ﬂﬁfc%[oa(ﬁmo rH§\bﬂ§h e rRidanRl (2b Misthaxkladaegt ate to

yield the title 8ro uct
diisopropylethylamine (0.8 mL, 4.60 mmol), 1-hydroxybenzotriazole hydrate (0.203 g,

1.50 mmol) and 1-(3-dimethylamino-propyl)-3-ethylcarbodiimide hydrochloride (0.384

mg, 2.00 mmol). The resulting mixture was stirred for 15 min, then 2,2-
(dimethylcyclopropyl)methylamine (0.149 mg, 1.5 mmol) was added. The stirring was

continued for another 24 h. The reaction mixture was diluted with dichloromethane
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(0.033 g, 42%yield). 1H NVR (300 MHz, CDCI3) d 8.58,
7.98, 7.81, 7.75-7.68, 7.64- 7.58, 7.43, 7.10,

wa 208/03188, 3. 78-3.59, 3.21-3.20, 3.152-3. 147, PCT/US2004/024548

1.65-1.50, 1.46-1.35, 0.85. 13C NMR (75 MHz, CDCI3) d
170.1, 165.5, 161.7, 146.3, 139.1, 137.3, 135.5,

131.3, 130.9, 128.8, 127.9, 114.4, 45.6, 45.2, 44.96,

49006mL B YasSheBse®ientily Withagater andS{ries:+hemdried 6Qerianhirbls

o5 e e TPl b RS qpRy over sifca gel (ethy

ﬁE@@FRBMd@&@ARB@XML&tW AChBte( andlixaREPHENe] INWIHDE

te LR PR 1 347, IR R (8 P s o
@-9047.8@-1.75,17.6457 S2FT. Bzgtlaom]zmﬂ 3.8 pet Bl (sz , 0:80-0.p9.r0.5&0i46,
Beierd e B 1 f6z0q0fl S dofe ThratyBPR. g g autyea
Tike.5r e2wL,) 196.871125.4( ¢21/\a,s11$t£{ [j‘??’;‘ﬁ? ﬂlwﬁ 4ms, 2751,18315, 19.9, 18.7,
3?’%'1}‘%?&5% maggéfﬁﬁb{?ggpgr aO. 60 nmol) was then added.

After stirring at arrbijielnt terrp_erﬁt u[ﬁ Ifo;cégathé t(?go

Lﬁ?m :/\gghg]dxfmutrﬁ ﬁfer %&&%@ﬂ%?“zd gver anhydr ous
?ﬁ?imfgmﬁf RIIQMJ@ROMEWLSB‘ENZHYLQBFBRAZ)M -f-YEPYRIDAZINE-3-
acet at e/ %e%@?“&r&%} &aﬁ'”fﬁﬁéé\?g ajﬁp'gﬁﬂgLM'QE%

yi el d Followlifg tr@) prodétﬂdf&/& E)&Qﬁblé/lzll mQ@G‘é arigtiols d9y a8 réifliired to

3,93-3.68
gsgé-’[h@gl@w ?tﬁglamlqke |n é Qé @ylcm_r%y])my&mine to
ekt ith 3116~(2-,tnfﬂ48&n?ethﬂl%zéyl)ﬂﬂé?aﬁn 1132]8yp'£’dazi'n%93-&arboxylic acid, the

7, 12 4, 121. e
ﬁ% C@mpa@dawé%ib%ameﬁas 3 White pow f%M)%@Aﬁ'gMé?ﬁﬁ\é% (300 MHz,
Od) SSE%ANP}@E?%E ¥.34,7.12, 6.98, 6.90, 6.84, 4.03, 3.89-3.55, 3.33, 3.12. °C
NP(&T - TRI FLUOROVETHYLBENZOYL) Pl PERAZI N |

HAZ-RELSTARBEXYEA- © 18010p145.2, 141.1, 134.2, 132.4, 129.5, 127.2,
(157@H|+§€R§P\é%| @'1&'3% 121.8M 1255, 7814, QWG”EM Lher BrAre By @5 (ES+)

,_making variations only as required to use
@WEQBQQ(UH&hIoropyrldlne in place of 4-chloroaniline,
the title conpound was obtained as a white powder (36%
yield). 1H NMR (300 MHz, CDCI3) d 10.32, 8.32, 8.27,
8.08, 7.83-7.47, 7.36, 7.0AMBLE2424 03, 3.92-3.71,

3.364. [lﬁ@ﬂ%ddﬁOM#fHﬁ@@t@Oﬂ)ﬂiﬁ%@Zlﬂaﬁlvlgjpvi@@A@lNE -3-
149. 4, 146 144

127. 2. 12606RB% '—8’5 AEHB (GrCH}@@Qf‘Yﬂ'@fZH\I -39 JAKIDE

(1%/5_ 1)2 FoﬂEcg(NAlﬁ/%tLlée"%rgc%ddcﬁfe 8 E)éeﬂ‘n;ﬂe Zmnéﬂ%%aﬂgtlénégﬁy Qs required to
615¢ 3-3nInqRr bl URRNTIVEAIRE INBEAGEOV| S P diprikyicxelppropyl)methylamine to
Tt R/MR%QMQ%@WMZ@W)piperazin—1-yl]pyridazine—3—carboxylic acid, the
title compound was obtained as a white powder (8% yield). 'H NMR (300 MHz, CDCls)
3 10.75, 8.62, 8.06, 7.75-7.50, 7.36, 7.03, 4.12-3.76, 3.36. "*C NMR (75 MHz, CDCl;)
8 167.7, 162.2, 160.1, 154.0, 152.3, 143.8, 134.1, 132.4, 129.7, 129.6, 127.3, 127.2,
126.94, 126.88, 126.7, 120.7, 112.2, 46.3, 44.6, 44.3, 41.3. MS (ES+) m/z 492.1 (M +

1).
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ACI D (2, 2- Dl FLUORG 2- PYRI DI N- 2- YLETHYL) AM DE Fol | owi ng

the procedure of Exanple 27, nmeking variations only as
woemsinedst ouse 2, 2-di fl uoro-2-pyridi n-2-yl et hpCamiSmm4/024548

in place of 4-chloroaniline, the title conmpound was

obtai ned as a white powder (49% . 1H NWVR (300 MHz,

CDClI 3) d 8.65, 8.27, 8.01, 7.81-7.46, 7.38-7.32, 6.96,

4.43-4.31, 4.12-3.64, 3. 2XANBLEMSR (75MHz, CDCI 3) d

1§ Srieds 8 deli-dolepitbgolitran
126]R¥RIDABINE -3 TARBOXYTRIE. ACIDIR25CYCLARPROFY L-Z2OXCETHYL)AMIDE
120, oty ol di5fo iy Pt

ERddBE B heBzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (2-cyclopropyl-2-

9@?@@@%@%@%&%%{?%@&5@%&&% mixture was stirred at

§2b2nDkFipeERDeToHENNRIETHNE] Wih BibyFaddtaies seguehtilly washed with
ddre of Exanpl 1 [ i atl o .

PeA R BBl Bt s S HRle, e e loe s cred over

ahradeousfNaSOh bod camidnirated. Therdsidubavesapibedbly hesh

CeaPefpd Do Rl GaRet fim St oy HEh G 8B e

GorBFound. id 87%. \idd (R488). 3HAGVR B3EBMHZ3CDRIVFS 8 Z5-H, 8.02, 7.72,
67.8, 3 9 44..6 : -

T8 71, 758 4 o0y 4 482 A2t 8t e it P00 *onwr s

%&;3@0{\/0%%524.4,1%@7.6,, 165115'1(351\9/}?’1124'9” 13%@,?3253?.129.5,41@%0, 127.5,

. 3; + z : .

213 oo R LRV, BT M Bekhi 15 6.7, 114, MS (ESY

02D AN | NE- SCARBOXYLI C ACI D

[2-(3-FL HENYL) - 2- HYDROXYETHYL] AM DE Fol | owi ng t he

procedure of Exanple 27, making variations only as

required to use 2-am no- lIEXAmPLE@BOPhenyl ) et hanol in

L5 G20 BEA T BRI, o
’7\"\/3'35( gogsl\/H? iﬁﬁl@é@@ivmlc&x@@w&@ﬂwﬂsﬂ?nﬂa@%?. 52,

331, TaSeaed seiler o @ricinanerulohisn2a BiRan-1-
Uhridazid$9-cBrbokgit dkid Bdhethylblfamidel@478.g, 832.dmol) in 5 mL of
Th cgoleg s Addeagialhy Tpgngsiugishionide {47 % mLy§ 213 mmol). The
ﬁsagmg ﬁitageﬂ?\//asslétgrgf, fomii ﬂni5n,1uggs &,O':;ﬁ?arﬂi thé6 38 iini|4142“t,e5 at ambient
SPRePLRISIeS b 1R (D PR RISV BERPOVE] TiBUiborane (0.265

Q#EF%?KMN\'\&J) wit hbBYR!. DAL Iniidu e WAREPEdLdt @ndidriDtemperature for 30

U D14 B ALIOTRUOHOT D RSB Btz oS £glefdg B Gapdium
BEstdte, Watdpaxy hiydrorgadineb-4iong, ackl @B 7gYWere wadedadihednixture
P8 T R 8PS R o e apoc 1 Sfuraiggksodium
Blcsibahete\WBine, dried and concentrated in vacuo. The residue was purified by flash
column chromatography using 20% methanol in ethyl acetate to yield the title product
(0.033 g, 42% yield). "H NMR (300 MHz, CDCl;) & 8.58, 7.98, 7.81, 7.75-7.68, 7.64-
7.58,7.43, 7.19, 4.03-3.88, 3.78-3.59, 3.21-3.20, 3.152-3.147, 1.65-1.50, 1.46-1.35,
0.85. C NMR (75 MHz, CDCl;) § 170.1, 165.5, 161.7, 146.3, 139.1, 137.3, 135.5,
131.3, 130.9, 128.8, 127.9, 114.4, 45.6, 45.2, 44.96, 42.6, 39.5, 38.8, 27.1, 22.9. MS
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evaporated and the residue was dried overnight. The
dried residue was dissolved in dichloronmethane (8 m )

wa0@n1easd chl ori de stock sol ution for the nerRCTASED4/024548

reaction. To a solution of 2-am nopyridine (0.038 g,
0.395 mmol ) and triethylamine (0.1 L) in

di chl oronet hane (2 nL) was added above acid chloride
SESUNEABat Ght100. 1315 M 2 ni, 0.263 nmol) dropw se
at anbient tenperature. The reaction m xture was
stirred at anbient tenperature for 4 h and then
diluted with ethyl acetat BXAMRLER7), washed

sequely H'Eélﬁ\'dﬁb-}g%'g@m%ﬂéo@’dnﬁ VB RE SN PER SN 1-

r|e over nd evapor
p ro d ucYLIRARIPHZING-SEARB@OY L &A@E’r(éf@ﬂld@;R@BhlﬁNYm)AMlDE

AR S ol 8 LR,ABIRHAS 1 10,105, D APt s bl o o

zo@ed (0 %)) solutigs of G-[HER-Bifle@ometibeszOR)pir®r&m-3-yiiyridazine-3-

tatoyd Wb oWy Bl Vs

TPiF.(20 mieThe reactongnixiups wes stirded &, 0°C1for 8 mirl 4nd then at ambient
gérwﬁpﬁatu@;gm h34: éLgTIO{éaml%e (6307%5 g'\@ 6()%%11&) Waé the% o%ed. After

gtirfiag eQamRemLtmmmmmydabmwe lwas diluted with ethyl
- Y
e e
omqeatra’r@d sPificptiesby fasbi qhecdnatograsby ayd _radwstahhzathd faor mthy!
L& ﬂe%?aﬁés JBeYi %;Gbrﬂ ol ih 9% V%ﬂf 68 19%% L3R (300

uor onmet enzoy erazi
Mirtan ED ) 6.09. 7a,ea 08,17e32-V 5b£7.864TRB Ad2nA s 0ehbd®i3resd3.a8, 335. '°C

U AGPSEDL . 0% g, M 00 o, B, 10
429.6; R78%),128.94026. $SQGWR263D@2NB|Z12@G|13)6, d6.8644.8, 44.3, 41.2.
@E%M)mo%o ﬁl 16 144.1, 132.4, 129.6, 128.1,
3. é 112.1, 43.4, 44.6, 44.3, 41.3. NS
(ES+) miz 458.3 (Mrl). EXAMPLE 28.2
6- [ 4- ( 2- TRI FLUOROVETHYLB RAZI N- |
- Y[L] Pg(RI DAZI NE- SCARBOXYL%%.%P 2
(2- PG’-:{%I—[DIZ-?RB:LYJLIET@ME)FHNLBENEQYTLQWHERMN 1PYIQPe R\ AZINE-3-
Exa e (o) use
S oyrt di ne SARSORIHEEAGE e GROPYRBIER S he
to rleEcltowmg ‘helﬁl?f%déd(lﬂ??f Example 27, making vanatloras only as reqwred to
[ - nzo | I N- | dazl ne
s Rt shiiReynERE T bbb B AT baa e P B et wad
mlbttalhed pe\admte(pgﬂ%)er (8% y.erb511H1r5raRQ§oo MHIZN&Bd3$@Q oleza 32,
57 6h So gbes 5 nT 900500 el A Dp. &0 5t o9 e MRERANbtz=CDC)
2967.6, 161.4, 160.0, 149.4, 146.9, 144.4, 137.8, 134.1, 132.4, 129.5, 127.2, 126.9,
126.8, 126.7, 125.4, 121.8, 114.5, 112.2, 46.3, 44.5, 44.3, 41.2. MS (ES+) m/z 491.0
(M+1).

EXAMPLE 27.2
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (2,2-DIFLUORO-2-PYRIDIN-2-YLETHYL)AMIDE

Following the procedure of Example 27, making variations only as required to
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SYNTHESI S OF
6- [ 4- ( 2- TRI FLUOROVETHYLBENZOYL) Pl PERAZI N- | YL]
WOYRISDAZISHE- S- CARBOXYLI C ACI D ( BENzZJ 1 PCT/US2004/024548
, 3] DI OXOL- 5- YL- METHYL) AM DE A. A sol ution of
6-[4-(2-trifluoronethyl benzoyl) pi perazi n-1-yl]pyri dazi
ne-3- carboxylic acid (0.300 g, 0.789 mpl) in
dse Rl2glibmse-Ranyddini2ylethylagmine migRceef krohlaed@ilieotheditle gompound

6Jf%é\:ro be e%:hﬁy%ﬁ%gﬁ'% ?Egé\fse ac}gx%@ohrqﬁg‘faﬂljg i)%;%.;?% 8.27,8.0,

W&BHGH‘ 46,037 62,(@96,0943}}4 3@ X.89-308%)13)32. KCt MR 75MHe dCRCI,) 6

o7 Botod et Tihg b o b TR 4 e Tods. o7,

d2B.2012629 1i26.8)1 267 otZB 128 1260, 124).9%8 11181 e1ﬁD¢5 ut2008) 118.7,

8555 P T €ta Aad walheh.as p IR B etr i

into a 100 nL separation funnel. After quickly
separated from water, ayer was evapor at ed
at 10 C. The dry resi due%\?\@@m%e%él ssolved in dry

di chbga-@ERIRINORONMETHY LBEN20A0F I PERAZIRXLYISPYRIDAZINE-3-
reaction i n j

sol uti onC!(\ge’@g%LW S@?‘ﬁfﬁ@%ﬁgm%m@fwm

sol ut Fonowlig fepeocstyitasi Bample 27 ohélomgnvatdﬁameorﬂ@a§ reMunred to
lent. . te

043 £ By e e TS B RR Shoun vs
bR\ Whitedsowder (6397 &1 NIMR (80D Ma:z megm at1ed8 endr.71, 7.64-
dri ed under reduced pressure to he titl

E S G £ 605y e B, Corerag0 o 35 EXGMMIE (HME7GRE) 167.6.

%3@ 125 6 2rahRy. 15&@0%1\/’&%!%8%@@\@9% PERAZIDZ B 127.2, 126.8,
PYRI DAZI NE- S- CARBO

R BN 22013, WE?M’)ZA‘&/I@@ A5n?1 %@r é4.8f MS (ES+) m/z 520.2 (M+1).

6 [4-(2-Trifluoromnethyl benzoyl ) pi perazin-1-yl] pyri dazi
ne-3- carboxylic acid neth ester (O 099 g, 0.25
mol ), pyridin-2-yl-net hy %‘M 047 nL) and sodium

cyanigg.( ;éQR%QJ@ROQH#HV[‘B‘ENM)}SFPERA@ANHILYEJWAZINE 3-

terrperature over ni ght and ur|

chr ofFiUHPAPHE A% SparLeR QP'ﬂEEYbb Q%OWEE‘E!%]AM'DE

é' eld F()ﬁ)ov@ﬁ% i) ;ro&&nrégﬁﬁréﬂe Y WN@C&%gﬁéi%nly ngq@red to

mse?, armnq? {(3-flggrophenyethenel 'Nniace%wlor@m@) thg titlg ?Orepound

i“’%‘% o?rtatriegigasoa w%@@pémd&é@ti%) n4§51 - 1119%0 By Nkﬁré glébo MHz, CDCls) §

82548981732, AR+ 351‘7223*17114(-MQ,56 mmsmggm @5331 3.31.%°C
Sob LRSI R E b Wb, 1440, 1045, 1o,
3]3@30)@10 512019, EP9IBL) 20, D275 1R 64 He.9nE26p%, deeduii26.41121.8,

Fpanila 19 %%MHHQ% Ygé*zaﬁz%%sqnw 5387, bewgfﬁgsm.éaa@.z; MS

thyl anine in
|6I\§f$+)dnfz5283ﬂ(moﬁt1hyl am ne, the title

EXAMPLE 28
SYNTHESIS OF 6-[4-(2-TRIFLUOROMETHYLBENZOYL) PIPERAZIN-1-
YL]PYRIDAZINE-3-CARBOXYLIC ACID PYRIDIN-2-YLAMIDE
To a solution of 6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-
carboxylic acid (0.400 g, 1.052 mmol) was added DMF (0.03 mL) and thionyl chloride
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conpound was obtained as a white powder (99% . mp.
162-164C. 1H NMR (300 MHz, CDCI3) d 8.02, 7.89, 7.72,

W6 2005/01155, 7.34, 6.97, 6.72-6.63, 5.89, 4.10-BCBRS2004/024548

3.34- 3.31, 2.81. 13C NWR (75 MHz, CDCI3) 5 167.6,

163, 159.9, 147.7, 146.1, 145.2, 134.2, 132.4, 132. 3,
129.5, 127.2, 127.1, 126.9, 126.8, 126.7, 121.6,

{43 nmd). TiigoreactichO8ixitre 180 rfluxd® aBB70°CHob]7.84. Ahetdixidre was

é%{@%ﬁ gﬁ&g@egiﬁﬁ' )Nagidﬁeg %\g?er%ig%{w 'Ilhe) drie%ylgﬁgw%% dissolved in
gichiprgraetnane{8UORCNERTHAGIT Eh OBENSIGH $FNIREBRAZIhRINEXE Sikg Feaction.
PYR DAZLNG o ARBOR Y 5ridlb .63 §YPSSERARHTHYRMMRR (0.1
L) 2ndichidreroetbaee (Bmbpwaogddei gheve acidehlbridastook gbiution (0.1315
B zenls e Hinth) fidiite St nigSulompatalllhd el miggre was
hdraecbal anbiergfiémperature for 4, h antttheh diluted nite ethybbedate Th@d mL),

' . jiof f h I .ch t h
DEAE SR P e T B8 S Bl e e hzso,
end beapdrated.at hel ctude fordaluicl/wae ptrified (08.Bny chféitatogidghiidRafford

NHz o 7,64 7 54 7 53-4.

el ohpotialiidrab i broph o3ein fivmad i G st s
8.—0@2?17546‘.6/5% GreSRE 5. 35)i700926126y4.) @Mgﬂ azgizfa)em-acm BOMMR (75

ci t- s er : e . mol) in
firEn EDciuter e Tanh 11 Marodued; B gslzBhe, 1241206
WeB.25134.9,eb6 7, 125B] @am.%tﬁm?ﬂ M.U{ ﬁme[relrf]ki, Qlate, 45.*3?41.3. MS

vent s re renove evapor ati on. e residue was
Eé%@d?%éé\?’i%n(ﬁ/gﬂﬁyl acet Z\te, gnd washed with aqueous
sat urated NaHCO3and brine, dried over anhydrous Na2SO4

d trated t '
Sinpe?ggicﬁ?lf;ll Ea( 2- ?r |g|f Yﬁm%?%ﬁenyl ) met hanet hi one
(tl. 4E—[g§%$RﬁUURXDMEWNQBFMSJYFH_?)FBI@ENC'NZWA 11_LYIE]PVRIDI$Z<INE~3-
step withou r I ificatjon._C. m xture o
pi pgr azin-1 - yfg-p‘%%?ﬁwﬁgMB%ﬁQﬁE%ﬁﬁLﬁwpﬁanet hi one
(1.1 gollowity MePrdcedbrecdtl EXEARYE 28l 3dAKIRy vErRBEROINY b€ required to
acid - cy.cl ole'rop%l t hyl ) am de ég 98 g, 3.98 mmol),
KRRyl EaEIE Y osa ) 2 SR Re ochier 6ot
tdirf]loma:ﬁ%tf(yltibtnﬁb%l)—mér_la_ﬁmai—ﬂybyﬁ@aﬁrﬁ-h%érB‘o@?l_ c%(]jorige, B8 l@ktle
en_concent rat ed. .residue U e cal um
AP ORR PG A Pt SPUPFTY o MK SN (SR8, £DCk)
and.sheg.apes 70,8, 64, frogrdz bher 89,16 95, aomre80®B a6 PEAIMREBE0 MHz,
7-120 OC. 1H NWR (300 WMHz, CDCI3) d

%1.42 %). mg. 117- 120 ,
Digsy) 5766, 162.8516071,548.67 14411, 1822412860828 4, 627-21.126.9, 118.3,

- . 147, - fA49. 35, 0.07-0. 01.
T i e e e 0™ "as e

140.2, 132.4, 128.8, 127.2, 127.0, 126.9, 125.5,
124.8, 124.4, 124.0, 121g&apEheE 53250.4, 47.6, 44.2,
43.6, 40.0, 39.6, 34.4, 8.6, 4.2. M5 (ES+) niz 464.0
( M1 §-4-EXARIBILE QSOMREHIY b BENKOYS RIB “¥lRYRIDAZINE-3-
synt hesi zed gaREdYRYIEHAS! (LPWHIDAESSATTEHYL)AMIDE

Following the procedure of Example 28, making variations only as required to
use 2-pyridin-2-ylethylamine in place of 2-aminopyridine to react with 6-[4-(2-
trifluoromethyl-benzoyl)piperazin-1-yllpyridazine-3-carbonyl chloride, the title
compound was obtained as a white powder (30%). m.p. 151-154 °C. "H NMR (300

MHz, DMSO-dg) § 9.07, 8.78, 8.43, 7.99-7.61, 7.52, 7.34, 3.79-3.60, 3.35-3.14. MS

137



10

15

20

25

30

descri bed above: _ _ _ _
6-[4-(2-Trifluoronethyl benzoyl) pi perazi n-1-yl ] pyri dazi

waees@/eesboxyl i c acid (2- phenoxyet hyl)am de; PCT/US2004/024548

6-[4-(2-Trifluoromethyl benzoyl) pi perazin-1-yl]pyridazi

ne 3-carboxylic acid [3-(4- fluorophenyl)propy)]an de;
1-(4-Fl uorophenyl Yethyl]-3-{6-[4-(2-trifl uoronethyl

k{E 2’&)91/6153‘5{3%%21 n-1 - yl]pyridazin-3-yl}urea;

1-[ 3- (4-Fl uorophenyl ) propyl]-3-{6-[4-(2-trifluoronethy

| benzoyl ) pi perazin-1- yl]pyridazin-3-yl}urea;

3-Cycl opent yl - EXAMPLE 29

L SR IS O B4 PP\ RHBAE THRLBERZENE PR .

6Y HIPYRIDAZ] do -F SRR BARIBY BEPZOS, A OXOLYA- YbMETHWI)AMIDE

b

R L I T A ————
rrarpxylier asisk (0. 309 @@;7@139(r6mol) in dichloromethane (12 mL) and THF (6 mL) was
tcbbfeh l(fg O%TF&N%?%@L Fdhh% ﬁj (ﬁ‘% g)%pSegrrg?Pn was charged, followed by
dnyHV]GW agriban ipboint b‘d@(lybfqrmauac(Odl 004y, 0.789 mmol). After stirred at at
@Q@@ﬁﬁﬂﬁé&%mﬁﬁtﬁm eerr]aztgrel fs)r1 B 4. the mixiure S WRSSVaRprgied The

@S'@J%‘&@%@ﬁwlmﬂ la@i(lﬂlo(f Qine’fbamebéﬁﬁmmeirtyé )saln’nmiewas cooled down
@o b‘dC (@faTé'r E B'etﬂé Qb «ﬁ* Qteg'(l [#» emlxture was soon

pyri d | ne Car I'Cacl of
@”ﬁ[s re(dzmtpra ﬂ@QmL@ﬁearaWrb@nzeiy |After pmclay sepatated from water, the
b
SRS T L i
@f @H@%@R@/ﬁﬁdnbkﬁr@ ready fpr aertdtep reaction. ]

6-[ 4- T Iy t [ Y a
ne[ 3- (q:agr b:):(ﬁ)l ﬁé%ﬁ%é@sﬂﬁ@é% ngﬁyﬁégﬁﬂ é)eégs ,\ﬁ 51 (E 6 263
61pa) as Er@lqiefd 3 s@viomeaf ividepenyleoying i gehlemimettine (0.5 M, 0.52 mL,

[
Bidg]prgmﬂ gﬂc;bz\knggn aﬁar‘ﬁ@%ﬁ%%ﬁfb%t&% ifls (if. The reaction was stirred at
B rjeieAoy16 bi pbe sbitwrelwas evaporated and dried under reduced

r [ I
P’ﬁ?é?‘% pﬂ; ggﬁ RenE SRR SaRSieh (otas o)
6-[4-(2-Trifluoronethyl benzoyl) pi perazin-1

-yl Jpyri dazi ne- S-carboxylic acid (2-
i sopr opyl phenyl ) am de;
6-[4-(2-Trifl uoronet hyl belﬁ)é'ﬁMP).Elqﬁeram n-1-yl ] pyri dazi

ne 3- senpAKYld @F%angd(ﬁ-( IFCHOREM l\?ZEleI_e)PIPERAZIN 1-

enzol p perazin

Trifluoro
yI ] @Pﬁlﬂ%@%@m@m@ é@l[@j(P(mlDlN -2-YL-METHYL)AMIDE
A mixture of 6-[4-(2-Trifluoromethylbenzoy!)piperazin- -1-yllpyridazine-3-

carboxylic acid methyl ester (0.099 g, 0.25 mmol), pyridin-2-yl-methylamine (0.7 mL)
and sodium cyanide (0.245 g, 0.5 mmol) was stirred at ambient temperature overnight
and purified by column chromatography to yield the title compound in 48% yield (0.057
g). m.p.179-181°C. '"H NMR (300 MHz, CDCl;) 6 8.81, 8.59, 8.12, 7.78-7.50, 7.37,
7.21-7.13, 6.93, 4.83, 4.17-3.66, 3.37. *C NMR (75MHz, CDCls) 6 167.6, 163.3, 160.0,
156.5, 149.0, 145.3, 137.0, 134.2, 132.4, 129.5, 127.2, 122.5, 121.9, 112.3, 46.4, 44.6,
44.4, 41.3. MS (ES+) m/z 471 (M+1).
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cyano- 3-fl uorophenyl ) am de;
6-[4-(2-Trifluoronethyl benzoyl) pi perazi n-1-yl ] pyri dazi

woeeB/aesboxyl i c acid (2,4- di nethyl phenyl ) am 8eT/US2004/024548

6-[4-(2-Trif!uoronethyl benzoyl) pi perazin-1
-yl ] pyridazi ne-3-carboxylic acid (2,5-

di net hyl phenyl ) am de;

6-[ 4- (2 TrifIuoronethylbE%AMHD&ﬁ@érazin 1

iy'j 38 “tls @E’??Mb‘eﬁz@?ﬂpﬁ%R‘?\ZlN 1-YLJPYRIDAZINE-3-

me phen

-[ 4- ( ZCPTRBG)XMrlﬁnBéIIWQ{ﬁE’NZQ[n ﬁDl@@@ZﬁWLiEWY@ﬁMlEZI
ge[ 2 E‘%ﬁcﬁmég }He Opr%ﬁ%dtgﬁé e]?r ang {?(5 Wéllﬂgb?\?%ilaggﬁg &ﬁy as required to

uge ]Zﬂ);enm{aﬁl]dmo%fymtmme (9] ;aiece:iof(yg/,nain-z—ylmethylamine, the title

e e . ' o o 1
oL R e TR E's oot (Op)p s 192:164°C. H NMIR (200
344'"2] DGl 3A.0% maﬂﬁOXﬁHﬂC’S']&(ﬂ@ 6.9746 72-6.63, 5.89, 4.10-3.63, 3.34-
Ine

8. 4a B BB SIS RbERGPGER2 46T Pt 1g30n147.7, 14011, 145.2, 134.2,

‘1312 I4py32 glazzgrss@? Qaf:bioxwlze@ agsd, {#5.7, 121.6, 112.4, 109.0, 108.4,
G005, IBBTIN 1k e 9B 5 Y EELIAAZBA M)

-yl ] pyridazi ne-3-carboxylic acid (2-

et hyl - phenyl ) am de;

6-[4-(2-Trifluoronethyl beﬁ%ﬁMP)‘—Elfﬁeram n-1-yl ] pyri dazi
geS\Z‘NthE?CB(%EF:63[45(QlT¢2tI#I§jORUME‘I?ﬂa_TWBDBENEUﬁﬁWPIPm 1-YL]-
) yg] ot CRIGATINE SRR AN vﬁggcxzq‘jﬁ (é A Bk EPYLETHYL)AMIDE

f 1 uor @ 4- maf Rctupd eny @-ﬁlﬂﬂ)@@methylbenzoyl)plperazme 1-carboxylic acid

?fL ﬁﬁéf@%%grﬁoé}%@ 'gweq%éqgg)eg CF) rr%égents (2.12 g, 5.2 mmol) in
fidiuereOwZs REdtEy lorBRMYfo) aMi 8led then concentrated. The residue was purified

A T N e s RN
@aEb‘Jax&l% aErd fehtk Swe@bholzl deqzew)) m nw@@bo MHz, CDCL,) § 7.64, 7.54,
7y4£@9 dazi ne- 3- car O)a(%%l c acid (3-

i 47or X154-Ratdif. Ay 19 ahd 4é 25, 1.42.

6- [ 4- @- Trixf ddnsion '@hﬂﬂtﬂﬂﬁl@&ﬁr‘/éthﬁ!h%@ﬁidmplbebélzirﬁy’f-bﬂﬁékyhc acid
ne- 3- carboxgllc aci d -fl uoro-phenyl

erf-autybesteri( {1@,5&4@@90 maq!fgl@j9q0)'rtﬂtrﬁ?é\e@ﬂdﬁufiuoroacetlc acid (30 mL,
Y Jrgrdtictad bﬂﬁn@eﬁﬁéﬁh@ébﬁtur@ o@éﬂnﬁbh( 2he solvents were removed by

f 1 uor o- phenyl ) am de; (2 i T

|eugpqgﬁ{45;my'[r§éﬁ§|que )"E? 6§§gx$q]mfthyl acetate, and washed with aqueous
B A £t Nﬂlﬁl@(ﬂ%ﬂ@ bERE, RIP%Y loler a’iﬁ'yé’roﬁéNaQSO4 and concentrated to give

fl uoro-
piperazin- yl ( tr%luorome‘chylphenyl)methanethlone (1.47 g, 5.36 mmol) which was

d
6

used directly for next step without further purification.

C. A mixture of piperazin-1-yl-(2-trifluoromethylphenyl)methanethione (1.1
g, 4.0 mmol), 6-chloropyridazine-3-carboxylic acid (2-cyclopropylethyl)amide (0.98 g,
3.98 mmol), K2C03(0.83 g, 6.0 mmol) and n-BusNI (0.010 g) in dioxane (10 mL) was
heated to reflux for 21 h, and then concentrated. The residue was purified by column
chromatography and recrystalization from ethyl acetate and hexanes to afford the title
compound in 76% vyield (1.42 g). m.p. 117-120 °C. "H NMR (300 MHz, CDCl;) & 8.05-
7.93, 7.65, 7.55, 7.44, 7.24, 6.98, 4.61-4.40, 3.98-3.40, 1.51-1.47, 0.73-0.64, 0.44-

139



10

15

20

25

30

35

6-[4-(2-Trifluoronethyl benzoyl) pi perazin-1
-yl jpyridazi ne-S-carboxylic acid (2, 4-

wdi2bdsweraaphenyl ) am de; PCT/US2004/024548

6-[4-(2-Trifluoromethyl benzoyl) pi perazin-1

-yl ] pyri dazi ne-3-carboxylic acid (2,5-

di fl uor ophenyl ) am de;

6-3540.02-0101. FTAUNMBEFEMHZD EDD0Y b 1PV 0e 1628 n5D-6/ U 14682, 132.4,

4% 5. (B4 Bt B sy o TR 8500, 476,442

4816] PY.0j 8N3, 314, 3.6 ay hoM@l (ES+pev4q420 Qd+1).

di fl uor ophenyl ) am de;

6-[4-(2-Trifluoromnethyl benzoyl) pi perazi n-1-yl] pyri dazi
ne 3-carboxylic acid (2, 6EXdMPLE®B20phenyl ) am de;

211 py e dlomna SRR B o b Bed B Dithetis propgsiesas

defctibé@ aboid: | uor onet hyl benzoyl ) p| perazin-1-yl] pyri dazi
ne- 3-

61 - DA P REVIB O R By i FlBipene roppisasic 2
paer&weﬂhpmmblec aci d indan-1-yl am de;

ne- 3. BAA UG RET B RA LD PHR T o ooy 83 [o-(a-
BudrépkehyNpiobliemiaeet hyl be_nzoyl ) pi perazin-1

i 31/ l ?2 pﬁ}['{ -??—%Fé ;%»}zﬁﬁ%?l?x%%&[ﬁ&kgﬂ u(o%ol_rlﬁ ethylbenzoyl)piperazin-1-
SHdidaZn Brylfukesnr omet hyI benzoyl ) pi perazin-1

nélt ]h)% [?2%%5@%@ @ m]oée% ﬂ bqm{uoromethylbenzoyl)plperazm 1-

S yHdé2nBrylfuresor omet hyI benzoyl ) pi perazin-1

mglt ]hsy(#}gg%pg @' I%Iég%‘?gmﬁalg%ma?hyqbe%zoyl)plpera2|n 1-yl]pyridazin-3-
ghprépioRarhidef | uor omet hyl benzoyl ) pi perazin-1-yl] pyri dazi
o1 4. AP SRV THND 66 7 R AR 3 carbonyic acd
phenayyiadiaiz] ne- 3- car boxylic acid (5-

nmet hy

614 'Pﬂ?@-fﬁ{if'@Pﬁ?f'&ﬁ@%'ﬁ%%%@?@ﬁiﬂfﬁrbé’ﬂp&?ﬁ%ﬂ%—%cﬁm}/'@ﬁw &
mrifturopeetindpgyidine2-gigardidpyr i m di n- 2-yl am de;
oS BB PSR BB Sa Sl o
Icard»aomlphmh;b)enml ) pi perazin-1
-yl ] p%r[!ofﬂé‘ ?rnp uoromef’?‘mr E) Xoy )plperazm { -yl]pyridazine-3-carboxylic acid (3-
carbamoylphenyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine~3-carboxylic acid m-
tolylamide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid p-
tolylamide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid o-
tolylamide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl)pyridazine-3-carboxylic acid (2-
propylphenyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl}-pyridazine-3-carboxylic acid (4-
propylphenyl)amide;
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met hyl - pyri m di n-2-yl ) am de;
6-[4-(2-Trifluoronethyl benzoyl) pi perazi n-1-yl ] pyri dazi

waees@/eesboxyl i c acid (2- PCT/US2004/024548

0Xx0- 2, 3-di hydropyri m di n-4-yl ) am de;
6-[4-(2-Trifluoromethyl benzoyl) pi perazin-1

-yl ] pyri dazi ne- 3-carboxylic acid (6-

0Xx0- 16-4-(H-TyfiliocpyethyibehzoyRpigerpziniledipyridazine-3-carboxylic acid (4-
6;|[)4§)2h Tr L)fl uar onet hyl benzoyl ) pi perazi n-1
SOPPRYPTGAZTNESs- car boxyl i c acid (2-

0x0- 16-y-(i-adfalrayethypénzbyl)dpérexin3-ginyddarineasrcadoxylic acid (2-
6-%4-§}ZHTr bfl Lpr onet hyl benzoyl ) pi perazi n-1

SOPPRY PR ZPHES3- car boxyl i ¢ acid (5-

0x0- 4654-(i-Tyftlocerié¢thpizemzgl)pigerakinanyipyridazine-3-carboxylic acid (2-

-[4-(2-Tcifluoronet hyl benzoyl) pi perazi n-1-yl] pyri dazi
%@g@:‘%‘ﬂ%@%{w?’c acid [1,3,4]thiadi azol - 2-yl ani de; _
6- [ 4- 6-24-T-Tfiflusosroatbybghvehipsrayipt PYlariarine-3-carboxylic acid (2-

-yl I dazi nes3-carboxylic acid thiazol-2-yl am de;

&ﬁ%@%ﬁ%ﬁ%%ﬁ%t hyl benzoyl ) pi perazi n-1-yl ] pyri dazi

ne- 3- 4@ Xiliccoraeingibemabyhpiperaizan-dipyridazine-3-carboxylic acid (2,4-
-[4-(2-Trifluoronmethyl -benzoyl ) pi perazin-1-yl ] pyridaz

SW@@S‘%}?PM‘I%%@% aci d pyridi n-2-yl ani de; o

6- [ 4- 624-12-Thifluoomathybyghlehgipgiayipr Pyirgrdarine-Jcpipryligasd (2,5-
e-3-carboxylic acid pyridin-3-ylam de;

g'-"reih@gle-ﬁefﬁmﬁ& onet hyl benzoyl ) pi per azi n-1-yl ] pyri dazi

ne- 3- g Ayiflicomeingibpyzdaytpiperbzint bptiinyedazine-3-carboxylic acid (2,6-

=[4-(2-Trjfl uoromet hyl benzoyl ) pi perazi n-1-yl ] pyri dazi
Sé‘gébﬁéﬁe&é&?md& acid (6- oxo-1,6-dihydro[1l o
, 3, 5] BHU42-TriflGbrymp tyibeezoyhpipdragzih-TFylijfyridazine-3-carboxylic acid (2,3-

l,uor t hyl\benzoyl ) pi perazin-1

ﬁW?tﬁ%ed&b?'ﬂ@-zeB- carboxylic acid (5- o

f | uor e-[py(2-Taflupramgthytenztey])piperazin-1-yljpyridazine-3-carboxylic acid (3,5-
6: [ 4: (,2- Tr i\f | upr oret hyl benzoyl ) pi perazin-1
-M%B@Pri‘eﬁgb?'ﬁ‘éd%& carboxylic acid (4- o

cy ano-6hdaTirijlasrochethylbenzoyl)piperazin-1-yl)pyridazine-3-carboxylic acid (3,4-
6:[4: (,2-Trifl ugromet hyl benzoyl ) pi perazi n-1-yl] pyri dazi
rqg{'%th@%{%%ﬂr?@é’aci d (2- cyano-phenyl)ami de; o

6- [ 4- EA4TeiTriluaooettyibehbampipelazyi-petryridazine-3-carboxylic acid (4-

%_gxri gazii e-3-carboxylic acid (3-

- %rﬁ' ﬁ(/nl am de;

6- [ 4- (24T eiTriflucrooettybenbempivgrdi- hetruridazine-prqasyeytimegd (2-

%?ﬁy?—bﬁgrﬁy%%ﬁ@é;c acid (5-cyano-pyridin-2-yl)am de;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (3-

fluoro-2-methylphenyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl)pyridazine-3-carboxylic acid (2-

fluoro-4-methylphenyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (4-

fluoro-2-methylphenyl)amide;
6-[4~(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (2-

fluoro-5-methylphenyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (3-

fluoro-5-methylphenyl)amide;
6-]4-(2-Trifluoromethylbenzoyl)piperazin-1-ylpyridazine-3-carboxylic acid (3-
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6-[4-(2-Trifluoromethyl benzoyl) pi perazin-1
-yl Jpyri dazi ne- S-carboxylic acid (4, 6-

wdizostonspyri m di n- 2-yl ) am de; PCT/US2004/024548

6-[4-(2-Trifluoronethyl benzoyl) pi perazi n-1-yl ] pyri dazi
ne- 3-carboxylic acid (2- chloro-pyridin-4-yl)am de;
6-[4-(2-Trifluoronethyl benzoyl) pi perazin-1
féqp)cl])-)pyem)di)amldae- 3-carboxylic acid (1Hi ndol -

yl) g g8mn-£ - - -
o 4 ¢ B Fiugromethybenasylpiporpsin: Lulpydasing Siopbonyi acd (2
fer@pbemiaryda;c aci d (1H ndol - 4-yl)am de;
o L3 6t fd #&f}u%?&rﬂ&ﬁgﬂ%ﬁ%g %.nlpﬁwa&.ﬁe Ylchmykjidaid (4-

ne-3-¢C oxyl 1 c acl am de;
Budrd-ph@ayliairfidajor omret hyl benzoyl ) pi perazi n-1

-yl Ipyr] ine-S-
S A e S e
dijildrophérgainite; S- car boxylic acid (4-

et hy%—’i@—'ﬁ- ﬁdor&mﬂh@lﬁ I‘S)S/aglge a)zm ~1- gl p ndazme—3 carboxylic acid (2,5-

6-[ 4- ["uor one zin-1
difildrppherddamive; 3- car boxyl ic acid (5-

geE Qy %-ill—?é ﬁﬁdo&%g%é%lﬁ%%o&&glger%zm- pgl p ;lld?]z_me -3-carboxylic acid (3,4-
figlpdnmpherm)am@ 3-carboxylic acid (5-

I oxQ-4, 5=
e T e
Ué'UGFOOHGMNWIdec acid (1/-/- ben20| m dazol - 2- yI )ani de;

6-[4- Ll'; IL%)Q‘ &Eﬁéh?cﬁ/ﬂéﬂé HRY- Pgﬂ@ﬁbﬁzﬂe -3-carboxylic acid (2,6-

-yl]p a2| ne-

niﬁlub:;dppgmyl)aazde‘,l 3 yI )am de;

6y|[ I4p§2[4;ga2| iﬁ%&é@\%ﬁ\&@%}b%@ﬁétﬁgﬁ?—gﬁﬁﬁl'dgzn]re -3-carboxylic acid (7H-
patiméxypynidedazi n- 3- yl ) am de

6-[ 4-
ne[ 3- %ﬁ‘lgo;f{/ IerBQgﬁgﬂ%b ro ph2r®ﬂdg2"1@tgl LRGP
(f»y{amn(z—ylfﬁmldd uor onet hyl benzoyl ) pi perazin-1

“yl] p)ér Zr'nﬂg?rgw%ﬁ{yﬁ%%)} d)g iR h-{ pyridazine-3-carboxylic acid

chloro
@ac[a«m-*(ﬁamrdefl uor onet hyl benzoyl ) pi perazi n-1-yl ] pyri dazi

ne- 3- canboxyhl Grorhilidetzod i1 APV HBER AGcid (11
%a{ rlxl?f Illyl geni;cg)(é %

6-[4-(2 ['uorome pl péerazi n-1
+gtrdz0i-b-ytlamidee- 3- car boxylic acid (2, 5-

di chl %{[Q,RE—GTWILgr%me@%ﬂbenzoyl)piperazin-1 -yl]pyridazine-3-carboxylic acid (2H-
[1,2,4)triazol-3-yl)amide;
6-[4—(2—Trifluoromethylbenzoyl)piperazin-1—yl]pyridazine-3-carboxylic acid (3-
methyl-isoxazol-5-ylyamide;
6-J4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid (5-
methyl-isoxazol-3-yl)amide;
6-]4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (1H-
pyrazol-3-yl)amide;
6-[4~(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (5-
methyl-1H-pyrazol-3-yl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid
pyrimidin-2-ylamide;

142



10

15

20

25

30

35

6-[4-(2-Trifluoronethyl benzoyl) pi perazin-1
-yl ] pyridazi ne-3-carboxylic acid (2-

wohbwroetdss net hyl phenyl ) am de; PCT/US2004/024548

6-[4-(2-Trifluoronet hyl benzoyl ) pi perazin-1

-yl ] pyri dazi ne- 3-carboxylic acid (2-

chl or o- 6- net hyl phenyl ) am de; o o

6- [ 4- §-p-(E-TiiflusoomoetbylbgnoebripsraXipt Ipdloatdarine-§CahpKylig ££id
@ﬁ-iﬁ__lgﬁ%¥lic acid (4- chloro-2-nethyl phenyl)am de;

-f -% - 1r1 71 uor onet hyl benzoyl ) pi perazi n-1-yl ] pyri dazi
ne- 3 6-EuXyfliotoraeihubeuoy bpipeTEn-YHEYFAGIR PRI Ig@cid (4-

- LA (2= Trd ] t hyl benzoyl ) pi perazin-1
g‘ﬁhybé)ﬁ”gg‘?idn@%g%r boxylic acid (3- o
chl or &{4(2-heftuopsrpetbyenzemriperazin-1-yljpyridazine-3-carboxylic acid (2-
- [ 4xn( 2= Tr i f l-HekonE .henzoyl ) pi perazi n-1-yl ] pyri dazi
géc{'g'?’gzoir}y&égﬁ'ﬁ‘g&gg&dﬁ%ﬂé&chI or o- 4- met hyl phenyl ) am de; |
6- [ 4- 6-24-12-Triflupsoroetby hghasyhpiograyipt bulrarifiarine-FHepihpxyligasid (6-

Ne= 3=C LG AGL .chl oro-5-fl uorophenyl ) am de;
8)%{i6 (@@?ﬁ%‘hﬁ'@%&ﬁ%nzoyl ) pi perazi n-1 o
- ﬁl ] p§ﬂ41ﬁl?frim@r@netavlbew;qyl)mpar@m-‘(—yJ}pyrldaZIne-3-carboxyhc acid (2-
[507: 2o 1€hamida-
é)-“}-i’-?’ &%ﬁb## @é%?ﬂﬁ@%%?la%eﬂ? %/T')dg’l erazin-1 o
-yl % pgﬂ.ﬁaﬂm@@ng@ybgagqyi)g|pg@z@- -pljpyridazine-3-carboxylic acid (5-
of: ; o

J({ﬁ%(éQW?-?r}fﬂﬁ%gﬁg?’ﬁyﬁg]édﬁzoyl ) pi perazin-1 o
-yl ] pgd-gadritheoremethylboRzavi)piparsiztn- -glirgridazine-3-carboxylic acid

j Je\A Lde;
gffgjﬂﬁé&%kﬁ?l %%)@@]errbt hyl benzoyl ) pi per azi n- 1-yl ] pyri dazi
ne- 3- 6.@[#4()2}>Tyiﬂlilcufomeihdlb(eﬂzoyl)pipﬁtazimrgmﬁlwﬁ'y'%h%ﬁ;ﬂaiwléfe%md

=1 45 62 Tr..f] uor omet hyl benzoyl ) pi perazin-1
91)}%%(‘))&/5@(%%’%- 3-carboxylic acid (4- o
trifl 6d#<§21=ﬁ'tifﬁl;drprhneﬂwlb)eazﬁy@g'r,perazin-1-yI]pyrldazme—3-carboxyllc acid

-1 4-(2-Tri fluoromet hyl benzoyl) - pi perazin-1-yl ] pyridaz
S“r#gﬁ?-(ﬁ%ﬂquw ic acid (3- trifluoronethyl phenyl)ani de;

. : . y de,
6- [ 4- pd4TRTHilumpoethyhietzrenxuperaznderlryicazineyd-Fapexda 2cid
-~ 3- G xyl i ¢ acid phenyl am de;
@%‘i”?éﬁgﬁﬁ({% uor onet hyl benzoyl ) pi perazin-1 )
( prp 1 n- :
-yl ] pﬁr[nda-ﬂiriﬁ@orgn@ﬁw[b@;amyl)@lpgtqzm-(-gl]pyndazme-3-carboxyhc acid
QL ( '-;ﬁa'rﬂﬁ hoxyphenyl ) am de;
%%@E((% - Tr %I uor onet hyl benzoyl ) pi perazj n-1 .
- yI | ppritdadirifiecrametintieryoypipgeazin- (-2 lpyridazine-3-carboxylic acid
' he nyl ) am de;
%'y{@h?@féﬁ?@g uor omet hyl benzoyl ) pi perazin-1 .
- yI | pritdadirifleorsmetivieryoypingeazin-(-gllpyridazine-3-carboxylic acid (6-
oxo-1,6-dihydro[1,3,5]triazin-2-yl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (5-
fluoro-pyridin-2-yl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (4-
cyano-phenyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (2-
cyano-phenyl)amide;
6-[4—(2—Triﬂuoromethylbenzoyl)piperazin—1-yI]pyridazine—S-carboxylic acid (3-
cyano-phenyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yl}pyridazine-3-carboxylic acid (5-
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chl or o- 4- met hoxyphenyl ) am de;
6-[4-(2-Trifluoronethyl benzoyl)-pi perazin-1
woybjspyrdsdazi ne- 3- car boxylic acid (4- PCT/US2004/024548
nmet hoxyphenyl ) am de;
6-[4-(2-Trifluoromethyl benzoyl) pi perazi n-1-yl ] pyri dazi
ne- 3- car boxylic acid (2-nmethoxyphenyl)amn de;
Grahd-pyadim2-fl)amide;omet hyl benzoyl ) pi perazin-1
-y py! M—ﬁﬁﬂlf[ﬁ&ér&nééﬁylf?@r?%g/l')&péﬁh 1(§?leyr|dazme 3-carboxylic acid (4,6-

met hox
dimefteidydmicin-Zramids: omet hyI benzoyl ) pi perazin-1-yl ] pyri

dazin
4- ({6§ f’(%‘i}rfﬁm% omst ‘F enggal ?pl g%%e:]%ka%kﬁﬁ%ff Iid &
5 diaroryrigineyllganige;} ani no) - benzoi ¢ aci d;
2 ({6 (i?nfTIo'ré RYIB8 W P&%ZIHV1' Nyyﬁ&éz% Blc&rb)swlméfcld (1H-
e

dazi né-3-"car enzol c acid nmethyl ester;
Ddol@yl)-amids; Tr| fI uor omst hyl benzoyl ) pi per azi n 1-yl ] pyri

dazi n§ %ﬁﬁf‘? nﬁ?ﬁw&éﬁ%%w@g%?hq -AyHaazine-3-carboxylic acid (1H-

5-[4 ['uor one pi perazin-1
ingbl}pylandidei ne- 3 car boxyl ic acid (3,4-

di chl
0 3 {1 PP TSI ey sre e TR (O

Inenzakp-y jeinpde; az i n yI ]- pyridazin-3-yl }urea. EXAI\/PLE

Rt R AR oo

MdaROBSNEBdShe i dentification of conpounds of t he

i nven ir® el : g -

st g Ot S B i B i e PR ARl (4
15 dwlm_i-tf‘ml -Rryl)@misienl i e etal, PCT published patent

appl i gaki9R. .

W or oS ARy B ERa o L SRR actd (o

frethydittéazol-ntlemide; ght hal ot hane (15%in nineral oil)

anest §3§ é? Tﬂﬁ rﬁlﬂ‘éfh'yf;?gﬁﬁ%tl)PMe@i.ﬁ@F \9kyRah%ifE 3CHaFHJXJlic acid (5-

peri o enz Lrvers are
ithiorsed, étded1y¢rcr-1 Hd&a. ‘Wlﬂpl-@m‘)é 1899% NaCl sol uti on,

20 Weig h%ﬁe gﬁ %f@%&%@ h bEHzoS/B FQ’ZﬁH -@%ﬂyru@éﬂﬁ@-@%a%xﬂf@ecnd (1H-

perfor | ed erw se. Livers are
henzsimidiazel-yljansideiol ution (1: 3 w v) containing 0.25 M

S ucr O%e[% ((:? %’nﬂ%ﬁﬁ%ﬁ@?ﬂe%@ﬁ%@%?—y@b&fﬂﬁﬁflné-@%a?b&llhc %CId (6-

acet'yl eyst ei ne,
@eIthE@ZIAajﬁ)aﬂyd% strokes of a Potter-El vehJ em

ti SSUR.[4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (6-
25  methoxypyridazin-3-yl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid (3-
chloro-phenyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (3-
chloro-2-methylphenyl)amide;
30 6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (2-
chloro-3-methylphenyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (2,5-
dichlorophenyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (2-
35  chloro-5-methylphenyl)amide;
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35

honogeni zer. The honogenate is centrifuged at 10,400 x
g for 20 mn to elimnate mtochondria and cel |l ul ar

wdesiig1653he supernatant is filtered through aPB8TiUay®A/024548

cheesecloth and centrifuged at 105,000 x g for 60 mn.

The m crosomal pellet is gently resuspended in the

same honogeni zati on solution with a small

gl ass/ Q‘[@f&oﬁﬁ'@ﬁ@@@ﬁmﬁ@nzgﬁmnﬂr@ﬁ@d-}dip)’ridazine@-céfbmylic acid (2-
aprReeemeth ?B&ggggmggial contam nation is

enzynaticay y assessed. The protein concentration is

neas urd-@sirilgotmatinibenaey pireratimi ryllayidakine - carbanytic acid (4-
Idﬁwg@t,{]@tﬂwgﬁem%@eu ver Mcrosones wth Test

Conpounds: * React’ions are started by adding 2 ng of

ni cr oSolfe(R-Toiflgeromethyibapzeypinarzin-d¢/pyrisesine dnataabamiytigacid (4-
Ghitfo-HrhetRiIpkdigampat rate fatty acid (1-14C palmtic

acid) at a P_i naI' concentration of 33.3 mMMin 1.5 m of
honogéhli¢Agt irfiHorealethvitenzodpinesdain-heyllagidakinbgrcarboxg e aditi (3-
thRfpe-AaRRHAphdnyBaideATP, 1.0 mM NADH, 0.1 mM coenzyne

A and a 10" nM concentration of test conmpound. The

t ubes Gl 2visiiberegtiyibgorespipgrazin 1-oflpwidadibe s carboxylic acid (2-
IcARMRALHQRYIbRER)SRRE Ng wat er bath (37 0C), the

reacti ons are stopped and fatty acids are anal yzed.

Fat t y Cdéi{ds irerometivipeadodipiverddretwypyidezine detarimxylic acid (2-
ThictaLE S|yl 8RMRhfided Wi th 10% KOH to obtain free

fatty achgﬁmhichﬁgge further nethylated using BF3 in

met ha®di-(2-8ugrameihyienzoyeipeydzire $ypysidariee-rairymegtit dyd (5-
I@hg)tb_g_eﬂ[,g% &mlidgdui d chromat ography (HPLC) using a

Hew ett Packard 1090, Series Il chronatograph equi pped

wi t h &-ldi(ddéfleerpaptyibeszaybpipstazinat -ylosidanme-&-carboxylic acid (2,5-
GRdbRIpRehIRAmiget ector (Mbdel 171, Beckman, CA) with a
solid scintillation cartridge (97% efficiency for

14C- dEtldd2iTaRyoramgthalbeaza)pperstzin & YIS da0nd-8)caBexilivearid (2,6-
arhisRBpHeAPanRe X 4.6 mMmi.d.; 5 mmparticle size)
attached 1o a precolum wth a nBondapak C-18

( Beck Refrf2iTrBegremeihylbenzaybbigerazinniyrysitiezise-graarboxylic acid (2-
gﬂggf@ﬁ&@ﬂ,@@gﬁ;ﬁdggl ly with acetonitrile/water (95:5

viv) at a flow'rate of 1 nL/mn and are identified by
conpaPilédér iflyaomatneanzay!)siparaaiar tyllpyAtazineratcavmixylic acid (4-
tr%b%n@mﬁbﬂgﬁg,mr{ﬂdg’st ers may be anal yzed by capillary

col um gas- chr omat ography (GC) or Thin Layer

Chr onfitlo§#-dphyeremettylbempybpipskatin-d i lpwidarmesd-caraowylic acid (3-
&m&@nﬂj‘th}%ﬁéﬂp¢§hmepf nodi fications to this assay that
can be useful "for neasuring inhibition of stearoyl-CoA
desat Grl%é& TERaremethyibanzaybpipeisains-#ipyridazine depthonyis. acid
Restyemans.at i ve conpounds of the invention showed

activity as inhibitors of SCD when tested in this

assay -7t THRaremehyierzoybpiperaging nyinyridezing-3 wa®oRylic acid (5-
amgmngn@mdxyg,ﬁéhygmgpi ng at the desired concentration

of the test conpound. i ]
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-ylJpyridazine-3-carboxylic acid (2,5-

dimethoxyphenyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-ylJpyridazine-3-carboxylic acid (2-
chloro-4-methoxyphenyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)-piperazin-1-ylJpyridazine-3-carboxylic acid (4-
methoxyphenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-ylJpyridazine-3-carboxylic acid (2-
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* ALl of the U.S. patents, U S. patent application

publications, U S. patent applications, foreign
woabesmsssf or ei gn patent applications and non- paraise004/024548

publications referred to in this specification and/or

listed in the Application Data Sheet areincorporated

herein by reference, in their entirety. Fromthe

hethegyphegyl)amidel | be appreci ated that, although

speci f kg, £ Ly -

SBEC! LRI R alo ol BT diRKE DemBontc acd o

methokymhenylgargidesny be nade wi t hout deviating fromthe

spiri -$-

- hvert @SR Bl Bch YRDELRRI- foRBTAMIR - calttyamino)-

Ixr)]ﬂraoweacw-mﬂhveemm MED IS 1. A nethod of inhibiting

uman r
compr e o R e P L o e
énzbravid;a (1): F?2-WV ((/' v)S MN MN -\V/ RR3 (1)

Wher g% 36 I\E(%' F@ m%@@%@ﬁ%&%}%ﬁ%ﬁﬂ}ﬁ?ﬂSllll‘)yr@?%(geo@,[ca%on\w}ammo)-

%einzpm(a%jg l@@tb)ylestar, is -C(0)-, -C(S)-, or -C(RIO)H each
is
of hy%#@ﬁ@ﬁg ﬁ?ﬂ?{}%@ﬁeﬁ@}b@%@s@g@ yr{ gghg{r@taﬁFi g»fbgdvar%riyl]ﬁlmmo)

bwomacmbre substituents selected fromthe group

consi t | d -
Co- ol R ah gy FEL Y e Berck b BROMMSS car Ao acld (3.4
dishistapheeryljasnidesl ect ed from the group consisting of

met ho i
consi 1 B PBHER TR0 B R SR e o AR o1
pwrideeine®yiperedlr om t he group consi sting of Cr Cl2al kyl,
C2- Cl12al kenyl , C2-Cl2hydroxyal kyl ,
C2- C12hydr oxyal kenyl, Cl-Cral kOxy, C2-Cl2al koxyal kyl
(233 G 2cycl oal kyl , C4-a EX,QMP@Ey%yI al kyl, aryl, C7- G
I
AP TER RO ORI A MBI ADRNS TN ot TesT

a multi-ri n@WPQUNﬂﬁSMM@JQELB/EgW%éSml n Ithe
rings E‘Fdénﬂﬁl 8H@?&?rb%®@h%ﬁh%qn\fernﬁm hecey IHHBItorS was readily

consi s |ng of cycloa eterocyclyl, aryl and
|ae¢cemdahydi usingl thehSER enayrResRNINICrEsoNah asaYRIRCERHIP drscribed in

56t @ £ 3T AihEhed patent application, WO 01/62954.

Preparation of Mouse Liver Microsomes:

Male ICR mice, on a high-carbohydrate, low fat diet, under light halothane (15%
in mineral oil) anesthesia are sacrificed by exsanguination during periods of high
enzyme activity. Livers are immediately rinsed with cold 0.9% NaCl solution, weighed
and minced with scissors. All 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 KCl, 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
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R3 is selected fromthe group consisting of Cr
Cl2al kyl, C2-C 2al kenyl, C2-Cl2hydroxyal kyl
wQ20BK2es8r oxyal kenyl , Cr Cl2al koxy, C2-Cl2al kegyaiskgoh/024548
C3-CG 2cycl oal kyl, C4-Ci2cycl oal kyl al kyl, aryl,
Cr7-Cl2ar al kyl , C3-Cl2heterocyclyl,
C3- CtheterocycI yl al kyI C-C 12heteroary| and
I@nc@bmzet andsipyedtkypiC. oThmbse@ceow'tWhﬂﬂW@ ceplagwnaiies is

I!n@lgc 1y Qs éksbl N9he il icBnddMEatiog ne¥sBred using bovine serum
& ?y I

e en sel ect romthe group consisting of
aiy\mhmaalsléye stahé@rdrocyclyl aryl and heteroaryl and
V\/nere sorre or aII of the r|ns ma be fused to each

H1 HogsERBIVe : SPEaS &t ected from
hydrogen fI uor o, chI oro, nethyl, rret hox .
tri f | Beaaiines Ak sta@gpbbmadqmg 2 ;doef mlpq@pargyéarotgg\ topggrincubated

o BRn{TBi0, 0, e ARy S8 pRC digRE RGN Iina

togehirgtion BB3RAMth RBanltobhemnheenizadion Relkutien, R8ataining 42 mM NaF,

b33 aicrREISAan M A CP: B M RARL T R ot By ang 2 10 v

%ﬁtﬁﬁﬁﬁ df%%&ﬂpoldm Nie tﬁmmran/oamdgngmpuslmmd afterié min
|
B6TRP LB &G 13toE BHOIELCT RGP D LRGP andtafly acids

5}%84,{@}923(1 or one of R6, R6a, R7, and R7a together with

\%ﬂ?l gthItR;ZaquEe,ST%e,ﬂnﬁgzeggas 8f S Thé Eefxg: |cl>( exr’c]%ggsr éq_@%iﬁed (\:Jiwth

E@% Kme t@@l@taml f%&ﬁ@hégﬁé Witich ekeemdr memmatgddmwaon methanol.

SR N RT CA  C

i (’6)Yl¥smgaa Elﬁﬁre‘ﬁq?eﬁzﬁﬁfﬁﬁ,olgenséﬁesdhmromatogaaplhmqarpped with a diode
ereo arnmaceutical” a t

BMaY Aot PRE 205 Ao &1 4 B0 RS ABGF b MaCkh Bl e, €A with a

Eblﬁ{j&‘tﬂftﬂlat%n %nﬁtegé&@fr owEffitienat ﬂoﬂ @‘(Hjeie(ﬁlea)smdaa reverse-phase ODS

condi tion nediate stearo d

i hHaS kAT B0 et hB Ve bhp oL SR b BTy 0 pre-

E?Ip%%lm&nde@ak‘ eefb tHekah) lﬁsérh eFéi@:%&d ﬁﬁ@{hlyb/esters are

ective anmount of a conpound
repaRated iswgsatically wittvacatonitrig/water @5\@\' 7') '=H acf lQ\W/ ak? ‘Pﬁ\l m@(’)"” and
Ié% entified by comparison with authentic standards. Alternatively, fatty acid methyl

esters may be analyzed by capillary column gas-chromatography (GC) or Thin Layer
Chromatography (TLC).

Those skilled in the art are aware of a variety of modifications to this assay that
can be useful for measuring inhibition of stearoyl-CoA desaturase activity in
microsomes by test compounds.

Representative compounds of the invention showed activity as inhibitors of
SCD when tested in this assay. The activity was defined in terms of % SCD enzyme

activity remaining at the desired concentration of the test compound.

* ok ok kK

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
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-(1) N==N} - D8ar \ RIVR9 R8 wherein: x and y are

each independently 1, 2 or 3; Wis -C(ONRL)-;
woI@PMBSEO R 1 ]1-, -N(R1)C(O N(R1)- or -N(R1l)eCOus200¥024548

is -C(O-, -C(S)-, or -C(R1O)H, each Rl is

i ndependently selected fromthe group consisting of

hydr ogen; Cr C6al kyl optionally substituted with one

nocorponatecshfbsmibtywefntence,eihélaﬁie@wtwtmm the group

ConS| r|to|[(nn egér{ag ggft \AFTFB X{Jpr?&?{eg taétuﬁl{ Egltu Qefé(}tflcaé}gbodlments of
ma kimtentmehzn\ae tmln@@eermerdrrmnem ) pgrmps obMusteatiphgrappus

BBH AR BB R gt Re Ry P 6 R R SR p B vention
Ascosdihgly tthel irfveotinrt ik @otirsites! @cast @t bydbe @pp‘éﬂd@d%mﬁy I
C2-C 2al kenyl, C2-Cl2hydroxyal kyl ,
C2-C12hydroxya|keny|, Cr CﬂZaIkoxy, C2- Cl2al koxyal kyl ,
C3-Cl2cycl oal kyl , C4-Cl2cycl oal kyl al kyl, aryl, C
Cl2aral kyt, C3-d 2heterocyclyl,
C3-Cl2heterocyclylalkyl, G -G 2heteroaryl, and C3-C
2heteroarylal kyl; or R2 is a multi-ring structure
having 2 to 4 rings wherein the rings are

i ndependently selected fromthe group consisting of
cycl oal kyl, heterocyclyl, aryl and heteroaryl and
where sone or all of the rings may be fused to each
other; R3 is selected fromthe group consisting of &C
12al kyl , C2-Ci2al kenyl, C2-Cl2hydroxyal kyl,

C2- C12hydr oxyal kenyl , Cr Cl2al koxy, C2-Cl2al koxyal kyl
C3-Cl2cycl oal kyl, C4-Cl2cycl oal kyl al kyl , aryl,
Cr-Cl2ar al kyl , C3-Cl2heterocyclyl,

C3- Cl2het erocycl ylal kyl, CC 12heteroaryl and
C3-Cl2heteroarylalkyl; or R3is a nmulti-ring structure
having 2 to 4 rings wherein the rings are

i ndependently selected fromthe group consisting of
cycl oal kyl, heterocyclyl, aryl and heteroaryl and
where sone or all of the rings may be fused to each
other; R4 and R5 are each independently selected from
hydrogen, fluoro, chloro, nethyl, nethoxy,
trifluoronmethyl, cyano, nitro or -N(R12)2; R6, R6a,

R7, R7a, R8, RBa, R9, and ROa are each independently
sel ect ed
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from hydrogen or G -C3al kyl; or R6 and R6a together,

or R7and R7a together, or R8and R8a together or RO and
weestoegss her are an oxo group, provided that ROBWSAW0US24548

-C(O -, Rrand R7a together, or R8and R8a together, do

not forman oxo group; or one of R6, R6a, R7, and R7a

together with one of R8, R8a, R9 and R9a form an

al kyl ene bridge; R10 iwﬁxgqé)éﬁ't@‘e%?% C3al kyl ; and

each R12 is independently se rom hydrogen or Cr
Coal kyl ; a [ qﬂg‘qg .
t her eglf a AE gpﬁgcozmﬁ%h ac cdesq?gj%wgé%%ﬁ%g%?ﬂ%ge Q}SCDa? activity
pﬁmpﬁﬁ'é’@ gentaslindcapes of IR mith @cﬁontnouad of twanulg (1):

thereof. 3. The nmethod of Caim2 wherein the mamal

is a human. 4. Thegget hod gf C a3 wherein the

di sease or conditioR i erf romgrae group

consi sting of Type | i ired glucose

tol erance, insulin nce,/oBes\ty, fattg liver,

non- al cohoRPe—8¥ SN dysl i pdamm-aRand (1)

met abol i ¢ syndrone \fy conRi.natyon of these. 5.

The nmethod of Caim H_vvﬁ\lerei n ¢ @hsease or condition

is Type Il diabetes. 6. The g %d fREf ai m 4 wherein

t he di sease or condition is %beﬁt? 7. The met hod of

Cl ai m 4 whevrergint he di sease or condition is nmetabolic

syndrone. 8. The nethod of m 4_wherein the disease
or conditi &Y efrﬁtﬁh I'r]d%?n ey 'yjrh%ohgt hod of laim4

wher ei ﬂ t haved -masre(m; mom[b(com1ﬁ]sfnmﬂ7clad@?|tl?1l))i &RN(R1)C(0)
t t e a ornmul a

oa 6 Ry LY '§7§(0)o E@w “'{38:;*5}%:N R8a R9a R9 R8

wher ei n:  x eabldl RY isain@ephabntysbpesttesth e droup cfisisting of

hydrogen; C;-Cgalkyl optionally substituted with one or more substituents selected from

the group consisting of halo, methyl or trifluoromethyl; and C>-Csalkyl optionally

substituted with one or more substituents selected from the group consisting of
methoxy and hydroxyl;

R™ is selected from the group consisting of hydrogen, C;-Cgalkyl and
cycloalkyt;

R? is selected from the group consisting of C4-Cypalkyl, C,-Cioalkenyl,
Co-Cizhydroxyalkyl, C»-Cqzhydroxyalkenyl, C4-Cyqalkoxy, Co-Cqzalkoxyalkyl,
Cs-Cyzcycloalkyl, C4-Cyacycloalkylalkyl, aryl, C;-Cyqaralkyl, Cs-Cyzheterocyclyl,
Cs-Cyzheterocyclylalkyl, C4-Czheteroaryl, and Cs-Cyoheteroarylalkyl;

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? is selected from the group consisting of C4-Cyealkyl, C,-C.alkenyl,
C2-Cyzhydroxyalkyl, C,-Cqzhydroxyalkenyl, C,4-Cqzalkoxy, Co-Cyzalkoxyalkyl,
C5-Cyzcycloalkyl, C4-Cy cycloalkylalkyl, aryl, C;-Cqqaralkyl, Cs-Coheterocyclyl,
Cs-Cyzheterocyclylalkyl, C-Cqoheteroaryl and C;-Cozheteroarylalkyl;

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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Wis selected from-C(ONRL)- and -N(R1)C(O -; each

R1 is independently selected fromthe group consisting
wohodsodiasgen; Cr C6al kyl optional |y substitut edCWiuSE004/024548

one or nore substituents selected fromthe group

consi sting of halo, nmethyl or trifluoronethyl; and

C2- Coal kyl optl onal |y substituted with one or nore

subst i t uentR’ andl Riare ¢ath indepéralegtpseiected Fpsthydpgeh, fluoro,

d 1
LA TS Ay e o
C7- Cthydr Xy RFKRI, RER cﬁﬁaaRﬁ,@(yidkgﬁyare each mdependently selected

C3-Ci 2cycl oal kyl
g%"ﬁl'oaﬁé'fa ?'#3%“% 13-Ci 9aral iyl csyo
2het er ocyclqr IPaIaklsiIR tagdthes-oCR aicleR@rtwﬂWrabkmand & ®@ether, or
i b I 7a
PR e Brcii B efip e Pl B, (T R OB Bl
degrihertdriij ané RY/lopethbkyd notﬁma@oy@gmup, winild thamemaining R®, R®,

72036 V8 I

PR Ry ST aTgttn oo dlashlipdbled ﬁé%hp@ﬁogen or
darfsielyi ng of C3- Cl2al kyI C3- Cl12al kenyl ,
C3- Cl2hyd a 9a
G3- G 122l Irl<c®§"?§x)‘l”:ﬂa(lé,‘gh6 o4 kox aua EQQL@%@G °f| R andR
@rnmmawleoebm}geamw theaema;nnr@mtfé%lm R{ R Rf‘a R9 and R% are

i

nul ti-ringRY Isdwmgenlmaﬂﬁﬁ?galzylt@ﬁdl ri ngs wherein the

congi st ng BT & of SRRUEHIEELELC IR hifodhi iy ok

het er oaryl aasierenisemer, soasticoneralr tauwdmehiberesioh gsphaayadzitically

f

PG <P Bl hhariiacdf %sﬁgifﬁiﬁ%t‘éﬁgﬁ‘ewﬁ%%%% trYereof

nmet hoxy and tri fI uoronet hyl; and R6, R6a, R7, R7a,

R8 : d

y 3“) . al B@g@ﬁ?&ﬁ@@ gg&%%ga?ggna tléfn Reras d%gétéa%y. CoA
aﬁuraaeéseagmawmamnw Rgaeid tmmetmgmhmrleewadmlsmmg to the

t pat
TR R B R e SHPRE O BB of e
0t form an oxo group, while the remining R6, R6a,
R7, R7a, R8, RBa, R9, and ROa are each independently
sel ected from hydrﬁ@en or _@- R7 or one of RG,
R6a, R7, and R7a toget herleR ne ofg7R8, R8a, R9 and
R9a form an al kyl ene e remai ni ng RG,
R6a, R7, R7a, RS, a gre each

[ ndependenRF dr ogerNoe+Ve—R3al ki) ;

i ncluding a stereoi soner / enanXi,o or tautomner

t hereof, a phar maceutlic |y acggp e salt t hereof, a
phar rraceutl cal conposition t %f QrR

wherein:

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

W is -C(O)N(R")-; -C(O)N[C(O)R"?]-, -N(R")C(O)N(R")- or -N(R")C(O)-;

V is -C(O)-, -C(S)-, or -C(R")H;

each R' is independently selected from the group consisting of
hydrogen; C4-Cgalkyl optionally substituted with one or more substituents selected from
the group consisting of halo, methyl or trifluoromethyl; and C,-Cgalkyl optionally

150



prodrug thereof. 11. The conpound of C aim 10 wherein:

x and y are each 1; Wis selected from-C(ONR 1)-
wanws/mi(di) C(O) -; each Rl is independently sel ecrag2004/024548

from hydrogen or Cr C6alkyl; R2 is selected fromthe

group consisting of C7-Cl2al kyl, C3-Cl2al kenyl,

C7- Cl2hydr oxyal kyl , C2-C 2al koxyal kyl

%%%Mmtmdmmlsubﬁﬂu@ts Salgctbd ﬁbmythe gop@onsisting of

cl oal k | k Cl13-Cl9aral kyl, C3-Gi
élDéYBQ %Y@P’é\%{kyl and C3- Cl2heteroaryl al kyl ; each R2

| s opti onaRlays selbatbi fratettle b;ouprwnsstmgnfdnyglﬂigsm@u@ml@d and
seI eﬁ(t Fdfrom the group consisting of halo, Chalky!,

C(O OR11, O Cetrihal oal kyl, cycl oal kyl ,
het er ocycl RP ;s seitected fhoeh ﬂreogmw cca‘rmbtmg of C4-Cysalkyl, C,-Cqzalkenyl,

Eohonadiongide. CacesipRaIReneE E5aan o T ialkorgaRAP
@ogbga?iikw&acmmomwwr @*%b#eﬂfw |Gs-Coheterocyclyl,
- OX

Sr oo ST e Cadn S Gy et oHRlaRgl V!
ﬁ3t Cl2het ebpRYislayhulti@hg Glruathe leavirgyZ toy4 Bihdeywherel-tigh riggs are

N e
ﬁ@ieﬁfdrﬁ@nﬁ fowrd SEme boalpoftioe sngst imagbefused tceadtkgther; Cr C
60t621: E;‘: 23: %me?&ﬁ%cf%omgﬁl oghkg Slst%hgga d“gﬁ%ﬁd C,CrCmalkenyl
dglgd;’%wg)g&xxlyallﬁﬂ Oﬁ@alazﬂaydreﬁl(e@)elaw( ﬁlﬂi)nz%,!kuxy dl:ﬂéizklwxya'kyl

r t
beEraabatl Er Bttt g S P S Caheleroquly)
%ltCﬁgtewo oésgdvmwfme@@metfrﬁbuﬁam Cel: retsroarpiatiyl
Xy an L fl uor.one ;

R8a, R9, afl : 22 r&@cﬁﬁ%“%‘é}%ﬁe 'ﬁ%%ﬁﬂg%ﬁég‘?'@gﬁp 7 gﬁ sare
hmlébe?mup Eeldctﬁd gr@hkmb ;grascdonBisiing of dynideliin u@tmdcyclyl aryl and

el ec ro
Tt e SRE SE AN o Aot Bt e rus sk BBH Y1
or Cr C 6al RHland¥2.ard hecmmd@mmdnw se@cmdrﬁrqm hmr@geh rfluoxy,
éiﬂ'oﬁi%’&%eﬁ %Wi‘gjf@ﬁ" SIS0 High PR 3. g
2al kenyl , @8cR¥pp(, |R5”h&{8l, R¥sBh sndtRif e aachhndﬂpenmnﬂw@el@cted

r}n%lmoh%rou& dré?Caa R5 are each hydrogen; and

or R®and R‘Sal 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(0)-, R'and R
together, or R®and R® together, do not form an oxo group;

or one of R®, R®, R7, and R together with one of R®, R®, R® and R*
form an alkylene bridge;

R is hydrogen or C;-Caalkyl; and

each R'? is independently selected from hydrogen or Cs-Cgalkyl;

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
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R6, Rb6a, R7, Rr7a, R8, R8a, R9, and R9a are each

hydr ogen. 13. The conpound of C aim 12 selected from
woheosgnosp sel ected fromthe foll ow ng: PCT/US2004/024548

6-[ 4- (2- Et hyl butyryl) pi perazin-1

-yl ] pyri dazi ne- 3-carboxylic acid (2-

cycl opropyl et hyl ) am de;

GrdmitheJrayBednsisting of BypR-Ihdiabsies, 2npairdd glocoserolananpe,dpsudin

?%é%tsglf&(?eg %rag%{)}f \éﬁtt\lz hH)ryMrggﬁb%%c%tea?o%reggtxt}él H§slls‘ae9ua and

Bné¢tgbdliz, sgndometdng gy epmbimglippofieeszi n- 1- yl ] pyri dazi ne-
3-carboxylic acid (2- cycl opropyl et hyl)am de;
6-[4-(2, 2-D et hyl butyryl ) pi perazin-1
-yl ] pyi dazlihegm&@hodipbGlrinh # evhacdin the2lisease or condition is Type Ii
@Y’{d 0 ropyl et hyl ) am de;

2, 2- Di et hyl pent anoyl ) pi perazi n-1
-yl ] pyri dazi ne- 3-carboxylic acid (2-

cyclo opyl . ,

o 4 Bt AT HehBILES R 4 whersin s s oh o gondp ey

zi ne- 3- car boxyl ic acid (2- cycl opropyl et hyI )am de; and

6-[4- (A, 4, r

per aZ|7f1r 1. ;AIIII‘% ﬁéthé&';gép%lé %Fﬁe% %@F&I éégg é} conofftlo ls)ne?abollc

(sgndrpoieopr opyl - et hyl ) am de. 14. The conmpound of C aim

11 wherein: Wis -N(R1)C(O-; Rl is hydrogen; R2 is

CA-Cl2cycl oal kylal kyl; R3 is C3-C 2cycl oal kyl

opt i orfal | y ThebstthodivieClaim 4 wherein e disrase subariditiands fatty liver.

sel ected from hydroxy, CC trihal oal kyl orG -C6al kyl ;

R4 and R5 are each hydrogen; and R6, R6a, R7, R7a, RS,

R8a, RO, anidheR9ethad ef Glairh4 hpereiyte. disease Bheoretitigndsindn-alcoholic

% r?ep%t‘ilsd' selected fromthe group consisting of the
4o ng:

6-[4-(1- Fydroxycyclopropanecarbonyl)plpera2|n 1-yl] pyr

i dazi cycl opr opyl et hyl ) am de;

6- (4- E@cl obu anecdgp%gﬁ&%glaéﬁ}a

-yl ) pyridazi ne- 3-car boxylic aC|d (

cycl opropyl et hyl ) arf de; R5

6-[4-(2-Trifluoromeyhylc cI Bfﬁoqgl)plpera2|n-
1-yl] pyridazine-3-c _ |IC é

(2-cycl opr &@yl_% hyl { an

N=—N ( R®

wherein:

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

W is selected from -C(O)N(R")- and -N(R"C(O)-;

each R is independently selected from the group consisting of
hydrogen; C,-Csalkyl optionally substituted with one or more substituents selected from
the group consisting of halo, methyl or trifluoromethyl; and C,-Cgalkyl optionally
substituted with one or more substituents selected from the group consisting of
methoxy and hydroxy;

R?is selected from the group consisting of C;-Cyoalkyl, C5-Cysalkenyl,
C;-Cyzhydroxyalkyl, C,-Choalkoxyalkyl, Cs-Cq2hydroxyalkenyl, Cs-Cqacycloalkyl,
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6- (4- Cycl ohexanecar bonyl pi perazin-1
-yl ) pyridazi ne-3-carboxylic acid (2-

woyalsoprapyl et hyl ) am de; PCT/US2004/024548
6- [ 4- (2- Met hyl cycl ohexanecar bonyl ) pi perazin-1
-yl ] pyri dazi ne- 3-carboxylic acid (2-
cycl opropyl et hyl ) am de;
6-1f QuegyB Loty Iy (ad-Chesadityb €ar®evepdrppyahdalisuti andiCs-Cooheteroarylalkyl;
czlc% g%: |Odazd ?ﬁ ﬁ?‘ ﬁﬁﬁtpl‘ﬂ@@t}u%tﬁ& hgv IQ&Z to 4 rings wherein the rings are
mqmo%%ﬁhkﬁb@ﬂdtthm@m¢mwm pi gyeloalkiyl haterocyclyl, aryl and
cyc%rgé{ épyﬁ}é‘%nﬁe) &aé'llgb‘?)ﬁyé lefgs%é)gbé %sed to each other;
6- [ 4- (2 l\/btlhyd %q}mt@bfr@fpah@gr@UDGQWI3tmgrxéGaﬂwaﬂsw ﬁs}@;yalkenyl
633f<2112<(>@lozll®l @4 T‘eiqydnelkﬁglkwyMyb @ﬁ@ﬁﬂdkﬂr BGobyhetprqueciplzi

€
'%k%ﬂ%t@r%ﬁ%@%lkﬂ CiS) 39?53%%&10?{%% Eheteroa r?'daué\fl daim
11 wher ei n:orRiisa nN(tRir)gﬁ(h@):tqre Raving 2 to 4 rings wherein the rings are
I

P ERH T BBy b W bR o FIBARLT YRl arvt ang
mt@iwyl%ldamlmreagmemau obtba ringmthaR®e fRGal, toR@ch Bihar; RS,
R8 5 J r
of 0 ai m 16 Sop 2t e FAE HapRIoBARTkcidefon IR HEHBEH oro,
@hlodo, (rastityl Anthioky et tifl@eronetiok ang- tri f I uor omet hyl but yr
yl)pi perazig- %Gay 1y 'F&*aé"anﬁg nd e Qr%xégch(fno%%ggdenﬂy selected
(2-cycl opropyl et hyl') dm de
ropuihydeogenior G Gdalkyk o- 3- hydroxy 3- net hyl but yryl ) pi pera
?'ch ;C?llo]pfg):)'lﬁd%ﬁg'ﬁf %ﬁq&tg[arb QX dén% F@eltéjgether or R®and R® together, or
6R’[and (RS B108tEr Aifd aromt-grohy; dzrw@pdzthammgn Y isoi( Oy Riapid ii®

(et LR R GO 86t s e
TeR&IRT, RV and Ri(are p@frondeperuently W@gﬁe@n hiRrogsn or
(JC;&%CI oal kyl al kyl ; R3 is C3-Cl2al koxy; R4 and R5

are ‘each hydrogen; and R6, R6a, R7, R7a, R8, R8a, RO,
and R9a ar @reaehf RS d°ad¥nand 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;

including a stereoisomer, enantiomer or tautomer thereof, a
pharmaceutically acceptable salt thereof, a pharmaceutical composition thereof or a
prodrug thereof.

11. The compound of Claim 10 wherein:
x and y are each 1;
W is selected from -C(O)N(R")- and -N(R"C(O)-;
each R’ is independently selected from hydrogen or C;-Cqalkyl;
R?is selected from the group consisting of C;-Cyalkyl, C3-Cyzalkenyl,
C;-Cyohydroxyalkyl, C,-Cyzalkoxyalkyl, Cs-Cyzhydroxyalkenyl, Cs-Cqscycloalkyl,
C4-Cyacycloalkylalkyl, Cq3-Cygaralkyl, C;-Cyzheterocyclylalkyl, and Cs-Cysheteroarylalkyl;

each R? is optionally substituted by one or more substituents selected
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19. The conpound of Claim 18 sel ected fromthe group

consi sting of the foll ow ng: . . .
wa-2pG/1 Bsket hyl but yl car banoyl ) pyri dazi n- 3- yl | pPOeUa200me24548

-1-carboxylic acid f-butyl ester; and _ _

4-[6-(2- Cycl opropyl et hyl car banmoyl ) pyri dazi n- 3-yl ] pi per

azine-1 -carboxylic acid f-butyl ester.20. The

desmdieratowt calisisting vilhaibeCeCatkyW-OR"'; MYRIQR]'OD:-CetRhalbalkyl,

I Cr-Gi
PRIl R AR SR, O
subst i t uentR’is ﬂejecpiechﬂemtthg gsmb&uoheelnrfgrdﬂﬁghabalkw:jchﬂ:malkenyl
t r an
e HEhORpI Lo a0 R (SRS CE oGRS,
zQs C1m10@&wb@41ﬁzlzayﬁoalkﬂalkyl207 Oﬁhamﬂkw,,CsﬁC&Het{arﬁd(ﬂyl
B ?16@@ rgggél)ﬂé(llqg l )h%%ﬁagljy %}cg@g(g gteroarylalkyl
cycl opr opyleach R’ )sacppmeally&ﬂlbsﬂthkadcmymmemndmdaé stibstituantslselected
S o et ot Cli, S RIS R oo dispy.
@ Qe‘ﬁlk.QXYlé31e@eekvljzwforebhhIoop%jeimnaltrbyh)fiub@ft 4|N(3529=2d wd)bR“
i, N en sel ec
o NG PR RERLT M RATE SR heler Ry Pt e oatyt
R5 are eaclR Wdr@@e@eamudd@ﬁandaﬁw se‘l%zc.ted%'?@m hﬁﬁifgga?&l,uoro
n The conpound o
bglr(?n ar{] ?)@‘?é\f mm{%ﬁ%%ﬁ]ryoﬁﬂgcony sting of the
fol | owi ng R% R®, R’, R™, R® R® R9 and R* are each mdepzndently s%lected
}‘dPﬁy rbonyl ) p| per azi n-1-yl ] pyri dazi ne- 3-
cabﬁh Xy qudarcl%feg??%% cycl opropyl et hyl ) am de;
6-[ 4- (2- Tt eaéh Bbrl@mehgmdamtlyaaelécteafrbmHWd)qyepecazgamkyl -afyl or
ii£@zi ne- 3-carboxylic acid (2-
cycl’opr opyl et hyl ) ami de; o
6- [ 4- ( 2- ChleaeloR%-is mdbperateatiyséiyttpy fromi Mjidrogeh-oe & -mayyi)
pi perazin-1-yl]pyridazi ne- 3-
12. The compound of Claim 11 wherein:
W is -N(R"C(0)-;
R" is hydrogen;
R? is C4-Cycycloalkylalkyl:
R®is Ca-Craalkyl or Cs-Cyralkenyl, each optionally substituted with one
or more halo groups;
R* and R® are each hydrogen; and

R’ R®™ R’, R™ R® R® R® and R* are each hydrogen.

13. The compound of Claim 12 selected from the group selected from the
following:
6-[4-(2-Ethylbutyryl)piperazin-1-yl]pyridazine-3-carboxylic acid (2-
cyclopropylethyl)amide;
6-[4-(3,3,3-Trifluoro-2-methyl-2-trifluoromethylpropionyl)piperazin-1 -yllpyridazine-3-
carboxylic acid (2-cyclopropylethyl)amide;
6-[4-(2,2-Dimethylpropionyl)piperazin—1-yl]pyridazine-3-carboxylic acid (2-
cyclopropylethyl)amide;

154



carboxylic acid (2-cycl opropyl et hyl )am de;

6-[4-(5-Methyl-2-trifluoronethylfuran-3-carbonyl) pi per
waz2des/011685 ] pyri dazi ne- 3- carboxylic acid PCT/US2004/024548

(2-cycl opropyl et hyl ) am de;

6- [ 4- (2- Chl or opyri di ne- 3-car bonyl ) pi perazin-1

-yl ] pyri dazi ne-3-carboxylic acid (2-

G EHE - Bvydtetiputyrybpiperazin-1-yljpyridazine-3-carboxylic acibd (2—I o

6-[ 4- (R I i £l uor onet hyl oxazol e- 4-car bonyl ) pi p

er gzi g&il-wé'lto}ayl%h%%@zdrehe- 3- carboxylic acid

(RHelg-Binadipypartanoly)piperdein- 1-yl)pyridazine-3-carboxylic acid (2-

6-[ 4- - ) i di ne- 3- b | ) pi perazin-1
2yl PR e e (2

&y EHE P bbyllusroiyut-ReeriogBpiperakia- {-Ppyriddimdi-Brearboxylic acid (2-

-carb ' I n-1. -yl ] pyridazi ne-3-carboxylic acid

(o cyRpotpnglRtetor ande
@-[44(4(414-WéfﬂLlwd>-31ﬁﬂtmycumeﬂhelbQt—Z—anM)qgibér]atipelr-ﬂ]pigmlda)izir)d-jé—pyrboxylic
ridazi - l i.d_(2- cycl opropyl et hyl)am de;

and 6#?%?%?@?%%%%%?3%&2 car bonyl) pi perazin-1

-yl ] pyridazi ne-3-carboxylic acid (Z;j f

cycl opr,opyl j hod of treating a

diyseaglél' g?/ @%%le%ghgrgrfe%%g? éﬁ“%‘?e%rt]'ear oyl - CoA

desat ur ase WSGDYR)E(@)-mamual , wherein the nethod

conpri ses ol .ng to a mammal in need thereof a
t her apeut i glq% Hi/dzrwéer{aive amount of a conpound of

Clai m 10. Ris S Fhayreakylalkgal conmposition conprising

Chrapeatt duit o GheRaoRRY BB YRR A o oppore
Gubstiverts sdectedfromrydoxy, Gf-Citonatudleyl OFCGealkp R6 R7 \

; | R7a / %g@&ﬁgééhﬁydﬁg&také) NOVNN () 1 Ne

r R8a R
R% R%™, R’, R™ R® R® R and R* are each hydrogen.

15. The compound of Claim 14 selected from the group consisting of the
following:
6-[4-(1-Hydroxycyclopropanecarbonyl)piperazin-1-yllpyridazine-3-carboxylic acid (2-

cyclopropylethyl)amide;
6-(4-Cyclobutanecarbonylpiperazin-1-yl)pyridazine-3-carboxylic acid (2-

cyclopropylethyl)amide;
6-[4-(2-Trifluoromethylcyclopropanecarbonyl)piperazin-1-yllpyridazine-3-carboxylic
acid (2-cyclopropylethyl)amide;
6-(4-Cyclohexanecarbonylpiperazin-1-yl)pyridazine-3-carboxylic acid (2-
cyclopropylethyl)amide;
6-[4-(2-Methylcyclohexanecarbonyl)piperazin-1-yl]pyridazine-3-carboxylic acid (2-
cyclopropylethyl)amide;
6-[4-(3-Methylcyclohexanecarbonyl)piperazin-1-yllpyridazine-3-carboxylic acid (2-
cyclopropylethyl)amide;
6-[4-(4-Methylcyclohexanecarbonyl)piperazin-1-yl]pyridazine-3-carboxylic acid (2-
cyclopropylethyl)amide;
6-[4-(2-Methylcyclopropanecarbonyl)piperazin-1-yl]pyridazine-3-carboxylic acid (2-

155



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

is oxygen or sulfur; Wis selected from-C(O NR1) -
wanws/mi(di) C(O) -; each Rl is independently sel ecrag2004/024548

fromthe group consisting of hydrogen; Cr Cb6al kyl

optionally substituted with one or nore substituents

sel ected fromthe group consisting of halo, nethyl

or t r i fevglepempriety)amigeda?- Coal kyl optional |y

i j i t |.ect.ed .
?‘i‘%‘fﬁ%%%@%ggﬁemﬁg?f°ﬁ§”%<%ae#ﬁ§é@é%%@-Ey'ﬁo‘?va%%m Fepboyii
sel ectas oprapyigiiipmidensi sting of Cr Cl2al kyl ,

C2- Cl2al kenyl , C2-Ci 2hydroxyal kyl
C2- C12hydr oxyal kenyl , Cr C6al koxy, C3-Cl2al koxyal kyl,
c3-Cc1 cl olekspmpogad of Slajre b avhieydial kyl , aryl ,
C7- Cl2ar al Kyl o316 2. het erocycl yl
s AR

C3- Cl2het eraocyc , d-C-"heteroaryl and

2

C3- C12het erfvds udhioytloalsylalRg and a nul ti-ring structure

having 2 t ' ' ] ' \ .
o ZenT SRS Al b} S5 R58 iy pp orore e
dgfe¥rsal kyl , heterocyclyl, aryl and heteroaryl, where

sone or al |R4oindtétearéie?&ﬁg)(r%é?%?fﬁwsed to each ot her;

R3 is phenyl6 optlgnag ed by one or nore
subst i t uentR¥, B&l BGtRIE R B RAeangrRiB preceausitstiraggnof

hal o, cyano, nitro, hydroxy, CC alkyl, CC

6tri hal oal d- C btri hal oal koxy, Cr C6al kyl sul fonyl,

kyl ,
- N( RLT2, J}dlng(ogyrmomuc,l of Clai) (RslecteSFONPING Ribyahg:
Liaa Kyl Dt € avil . o

o PR SRS e PR R ety 1-vaiggeine->-
subst icathoxdiogach(2egyciopraplylefhydatmids; t ut ed t hi enyl ; R4

1N 2\ R =1} hvd )
T PTRIERE S rhBERP SIHERY b SPRREIEH | BrHEb RSB0
R6, R&&ld (RTyclpmepyiRby)msde; M8l and R9a are each
' Jer KX g . L kyl : .
B llo 2 P GIEA & rhe AL 9o Bl v Ty féhie Rerbonytc
R8a t @§t(BeyclopoprethsbemiRea t oget her are an oxo group,
provi ded that when Vis -C(O-, R7and R7a together or

R8and R8a together do not form an oxo group, while the
remai ABng RS cReRCURYOT Glai) 1RBheBrn, RI, and R9a are

each i ndepgpdeRikycgsl.ected from hydrogen or d-C
3al kyl ; or neN%fMRg:?J'RGa, R7, and R7a together with

one of R8, FR&xhydR@pemnd R9a form an al kyl ene bri dge,

whi | e the RemaENENgVdIKk . R7, Rra, R8, R8a, R9, and
ROa are eac |i n‘aeb?e%dent){%j?ysl’el ected from hydrogen or

G - C3al kyR issdCrzalkoxy;
R*and R® are each hydrogen; and
R®, R™, R’, R R%, R®, R®, and R* are each hydrogen.

19. The compound of Claim 18 selected from the group consisting of the
following:

4-[6-(3-Methylbutylcarbamoyl)pyridazin-3-yl]piperazine-1-carboxylic acid t-butyl ester;
and

4-[6-(2—Cyclopropylethylcarbamoyl)pyridazin-3-yl]piperazine—1—carboxylic acid t-butyl
ester.
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each R11 is independently sel ected from hydrogen, Cr

Coal kyl, C3- Coécycl oal kyl, aryl or aralkyl; a
webters@oiagoer, enanti oner or tautonerthereof, RBCT/US2004/024548

phar maceuti cal » acceptable salt thereof, a

phar maceuti cal conposition thereof or a prodrug

thereof. 27. The conpound of Claim 26 wherein: x and y

are e2th 1Theocqrepmmg>é@laym 1§u4/l?em¢m Wis selected from

-C(ONR 1‘)\,863{]& 1) C(O) -; each Rl is independently

sel ected fromh d ogen or C-r cBal kyl ; R2 is sel ected

fromthe gRblamydmghstl ng of O C 12al kyl

C2- Cl12al kepyl al kyl, C2-C
2hydr oxyal nﬁ“ 1&%%“?[?%}1 C3- C12al koxyal kyl ,
C3- Cl2cycl B%usk@vmu@atkyhcmyealbraaula9ﬂltaﬂeréwth Gfyeyar mare sgpstituents

t
%ﬁe?eﬁh%%? %ﬁ{% %&%yg rg}a%plﬁl and
C3- C12het eRoang BteﬁaChéHdWQRQ angl optionally
substi t ut egs hysa ggreqor phmse [FURSY Rpa‘*‘a?rgte§cl$ﬁ¥@r6é@rd from

t he group caonsi stfng of’ 'hal o, cyano, o0xo hi oxo, Cr
C3al kyl, -OR11, -C(OR11l, -OC(OR 11, -C(OOCR 11,

-C(O R 1%}&0%&3‘:@1& Ciiin fd'”n%h%g‘ gakkta. cycl oal kyl,

het er oc cl et er oar
h‘eﬂlmrmaa’ghbllpy@myb)apktylﬂplpepggzmg ﬁxﬁ)gmgﬂzw@p@-p@rﬁg}(yhy acid (2

ﬂ&ggr})@%tﬁg%ﬁy gone or nore substituents selected from

nS|st|ng of hal o, cyano, nitro, hydroxy,
a CGaI kyI G -GCotri hal oal kyl, d-Cetri hal oal koxy, Cr

Coal k klsul gﬁg%m%,]lhl(ﬂf %m %Q}elﬂll -C(O QR 11,

-S(0O et erocyclyl and

het er oaryl YV isl-bERRG(Q)- R4 and R5 are each independently
sel ected fipm ,I;W(g en, fluoro, chloro, nethyl,

nmet hoxy and tri romet hyl; R6, R6a, R7, R7a, RS,

R8a, RO, afd IS?QaCaEEC'@lm'ﬁlk)ﬁdependently sel ected from

hydrogen oigs , Réierd3 4, e&8 oftdAallyRibstituted
and R9a are g’;\c??é Ihgt}eélroecr@gl T 5308% ecetredf?‘f‘?omcl)wFR ﬂ@gyen

ovith@ne @B aldty FubstitueRB la@\@eﬂeant yogtackast fresp hRlg, &
K‘é%“&‘éka@ﬁo %@%o group, whil e the remaini ng R6,

3, and R9a are each
i ndependentR ymsiéi @G@@dchfﬂmgﬂﬂd?%en or O C3al kyl;

each R11 i si paegengens Measgbeaqlgemag,reoggch HRYBA. Cr
Coéal kyl , C%cygl ggl 'kyl, aryl or aral kyl; W Qg each
R12 is independently selected from hydr ogen or Cr

Céal kﬂs-. The compound of Claim 22 selected from the group consisting of the
following:
6-[4-(Pyridine-2-carbonyl)piperazin-1-yl]pyridazine-3-carboxylic acid (2-
cyclopropylethyl)amide;
6-[4—(2-Ttriﬂuoromethylfuran—3-carbonyl)piperazin-1-yl]pyridazine-3-carboxylic acid (2-
cyclopropylethyl)amide;
6-[4—(2-Chloro-4-triﬂuoromethylpyrimidine-5-carbonyl)piperazin-1 -yllpyridazine-3-
carboxylic acid (2-cyclopropylethyl)amide;
6-[4-(5-Methy|—2-triﬂuoromethylfuran—3~carbonyl)piperazin-1 -yllpyridazine-3-carboxylic
acid (2-cyclopropylethyl)amide;
6-[4-(2-Chloropyridine-3-carbonyl)piperazin-1—yl]pyridazine-3—carboxylic acid (2-
cyclopropylethyl)amide;
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28. The conpound of C aim 27 wherein: x and y are each
1; Ais oxygen or sulfur; Wis -N(RL)C(O-; Rl is
waypdsogess met hyl or ethyl; R4 and R5 are eachPCT/US2004/024548
i ndependently sel ected from hydrogen, fluoro, chloro,
nmet hyl , nethoxy and trifluoronmethyl; and R6, R6a, R7,
R%a, R8, R8a, . and R9a are each |ndependently
[%@f'\éﬁthf"r%ﬁﬂﬂHWF@ﬂMPXézolw -@BRAYPIPBZINT hid-oWirsainees-
of O ajamddlicad e-8ycl Olgzor;y;seﬂ%a%ycl oal kyl al kyl
ég{ onal%% subst it uted by one or nore substituents
“eersdichlogRytifiBe gr b ybipreEin i yitryriderue 3-carboxylic acid (2-
C3al kydyciepropyéthy\Faides Phenyl optional 'y substituted
J%Wﬁ e or, nore substltuents sel ected fromthe group
S

FYrPlpest CP%OE¥'>%%n -1 wllfvrﬁaim&@agoxm agg4eky!l ,

Elb a id tri hal oal koxy,
Fal C%SUF?E%WH&M N(RL2) 2, -OC(O) RL1, -C(0) ORLY,
6§(4C§)1 j\,{ﬁtmzy—ép)gmje gsﬁ@r@@yl}g}peraélaﬁlhyIMr_[dazgwe -3- carboxyhc acid (2-
|ndepeﬁagﬁbF¥e§@bgﬁhgda&;on1hydrogen G Ceal kyl,

cl oa , or aral k{v]L and each R12 is
|6nL§e(6@¥yﬁ%!é'ﬁfcrfyfa§eﬂ e piperazing liyiinysdadne-Breadsuyio/cid (2-
30. Th@dggﬁpggmﬁngﬁwglaln129 sel ected fromthe group
consisting o e foll ow ng
6- (4- Benzoyl pi perazi n-1-yl ) pyri dazi ne- 3- car boxylic

aCl d (22: cyd @BtheRYF {%M eﬁtﬁh%rsepor C(e)?%{tz'?nnmfd?fetdyb% sé%aerﬂ-CoA

%@ %ﬁ Chl or o- 5-f | uor obenz [
éje HESBORGPY B %@?W”QGZ-W'W@F@E? wpYiodtchyIpyises administering to a
Bndrdmbibin FRE@ tHrebr tarthérbHéUtféHW Mcﬁ\%@rﬂ}fur}t@f BebARbIRd ¥ Eiaim 10.

] pyri dazi ne- 3-car boxylic acid
cycl opropyl et hyl ) am de;

6- [4 (B, 6- Wﬁﬂa‘r‘rﬁéé@lﬁ@él%%‘sﬂ@ﬁ @%Brns"ngapharmaceutucally
@9@? yridazine-S-carboxylic acid (t

Qg?)trl% 5W|@§Wﬁnpagﬁhg@-peutlcally effective amount of a compound of Claim
Go[ 4-(2,5-Bis-trifluoronethyl benzoyl ) pi perazin-1-yl]py
r|da2|ne 3-carboxylic acid (2- cycl opropyl et hyl)am de
6-[4-(2,4-Bis-trifluoronethyl benzoyl) pi perazin-1-yl] py

ri dazippe- 3ACumMl bEfoRfid (13- cycl opropyl et hyl) am de;
6-[4-(2,5-Dif l'uorobenzoyl)pi perazin-1

-yl ] pyri dazi ne- 3- carboxyllc aC|d &5

R9 R9 R8

wherein:

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

A is oxygen or sulfur;

W is selected from -C(O)N(R")- and -N(R")C(0)-;

each R'is independently selected from the group consisting of
hydrogen; C;-Cgalkyl optionally substituted with one or more substituents selected from
the group consisting of halo, methy! or trifluoromethyl; and C,-Csalkyl optionally

substituted with one or more substituents selected from the group consisting of
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cycl opropyl et hyl ) am de;
6-[4-(5-Fluoro-2-trifluoromethyl benzoyl) pi perazin-1
woypbjspyrdsdazi ne- 3- car boxylic acid (3- PCT/US2004/024548

cycl opropyl propyl ) am de;
6- [ 4- (2- Fl uor obenzoyl ) pi perazi n-1-yl ] pyri dazi ne-3-carb
oxylic acid (2- cycl opropyl et hyl)am de;
Befhoxy 8adehydsexys 2-tri f | uor omet hyl benzoyl ) pi perazin-1
Czlc% g%: 'Oda 2IQ%e%cl‘é@rﬂ%ﬂ"?(ﬂ‘lle'g‘?otﬁ‘)cédns&gng of C4-Cyzalkyl, C-Cyialkenyl,
eg-p:aehydroxyaw mwdrcwakeméx GryFisliexsy Py BipPaAivl 1

é %g(lf'gég IB(‘FE% » d%‘ﬂ%g)é'lky? a @7 é%aralkyl C4-Cy; heterocyclyl,
Cu@ﬁzbﬁ@rwpliy@ﬂw ihedareaty np Ca-Cyzheteroarylalkyl;

-yl 1 pyri dagj g3 rﬁé’lf h’lﬂ?%b}ﬁu%q{a@mg 2 to 4 rings wherein the rings are

(2- et hyl cycl opr opy ) am de;
@d[emer(d{snﬂy s@i@@e@fm@tth@gmyg ,q:g@yqst)qg, g &ygoaliyl.sheterocyclyl, aryl and

Flé(t%}o%yl \F/P?Zré Qﬁmé of %ﬂ B\Oﬂ%ln‘n@s Al Belfdsed to each other;

cyc
6-[4-(2- D| erlsrp;nleayhom@@liz@ybgtnﬁ;t%pﬁgp@]oqmore substituents selected

erJn]tHé( Prlo@gzc'oﬂﬁsﬁctﬁrhgﬁxléﬁn% Rifrb Shyldfoxy, Ci-Cealkyl, Ci-Cetrihaloalkyl,

ycl o
Gwmt\aloejhpm S Sealiviggiiopylari(Ro e n28(PIRY ! pefQBR 1S(Q)N(R ™).,

idl(%éﬂé{ dpy b&% yfh%@r@éﬁflydn'd%e?&bﬁ'ykgcloalkyl provided that R® is not

eh¢ny @@sﬁtmmmymt@@ﬁwbﬁbﬁuﬁ@rta@nw 1

-yl ] pyrida ﬁd %?é Qél?ﬁy hh&heRGédlly(sétected from hydrogen, fluoro,
cycl opropyl et
6hlprp, (B, m@howw@éﬁﬁw@mgﬁhwbr azi n-1-yl ] pyri dazi ne- 3-

carboxyli c K2R7C 8| @RI R0 %hE RAbacH fidependently selected
6-[4-(2-Tr |%a1 uoromet hyl benzoyl) pi perra2| n-1- ;Fe%yernlyge;?ce

ﬁen@)@mgwwﬁ&saﬂfvld cycl obut yl met hyl ami de; Acetic

acid 6a 7a 8 8a
nd R® together, or R’and R’ together, or R and R together, or
2-{4- [6 2 ﬁopro y?et hyl car banoyl )g- pyrid ?

Fﬁ@néﬂ nt@ggther QRrANOMP| I P BYQVidekthat when Vis —C O)— and
@o éhér%r EB Lhd R%Qg@ﬁ&ydowﬂ?&m arpéﬁedr@ﬁﬂ) Rghlle the remaining R%, R%,

a2| ne- 3-carboxylic acid (2-
@/clRopRo @/T - BYHIR G e B A1 lpgq}ﬁe‘g\gently selected from hydrogen or
aﬁ(gl- Trifl uor omet hyI benzoyl ) pi perazi n-1-yl ] pyri dazi

f boxylic aci E( .
phenyl cycl ®pPopyl lﬁe ﬁ  a#RdR" together with one of R® R®, R®and R*

Qovh“ar( glk Ehd bﬁ@%ﬁ@%@b@ﬁé%ﬂ@ﬂ@ ReT pZi R~ 1R% R R, and R* are

azin carboxylic acid (3
mnge@ﬂbg@lpytgﬁrg@ hydrogen or Ci- Csalkyl and

6 [4 (2- W%‘é@l’?ﬁwlgmcﬁe@é&%n@?‘séleéted from hydrogen, C-Cgalkyl, Ca-
é.{ﬁgy yridazi ne- 3-carboxylic acid (2-

dpaliohAnd o praleti de;

a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically

acceptable salt thereof, a pharmaceutical composition thereof or a prodrug thereof.

27. The compound of Claim 26 wherein:
x and y are each 1;
A is oxygen or sulfur;
W is selected from -C(O)N(R')- and -N(R")C(O)-;
each R' is independently selected from hydrogen or C4-Cealkyl;
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6-{4-[2-(2-Trifluoronethyl phenyl)acetyl]pi perazin-1
-yl Jpyri dazi ne- S-carboxylic acid (2-
woyalsoprapyl et hyl ) am de; PCT/US2004/024548
6-[4-(4-Fluoro-2-trifluoronethyl benzoyl) pi perazin-1
-yl ] pyridazi ne-3-carboxylic acid (2-
cycl opropyl et hyl ) am de;
6-[ 4- (5- ChRbis selzCiediffom ibe enerrgansishisn 9l G pP pakdz FrCralkenyl,

%%//Q RYd Q@eﬁ%}" %@W&%ﬁ/ﬁikbﬁyl 868, dIdxy, Ca-Cyralkoxyalkyl,

es-p&,cﬁckwkum%&zaycﬁozaﬂwlaw @6 oreCnp1alyh Loyt PRBEICHSYn-

%@&@Q Iﬂﬁ/r %1-Qignrlfé@é%ér‘yFarﬁ‘JCC3dC12heteroarylaIkyl

2-{4-[6- (Zewdpm adly Rybstitterhogng pRIRPEPRtitgests pplpcted
] 11 1

@Sr{njﬁ% Q@% HROR o ydf}wﬁr%”é gg)z%q @hu%t E':Y cgﬁﬁyliIOR -C(OR",

-QCI0)BYr i EORE- @(@Né%x)yl NER a)24 @1 @gmhaloalkyl cycloalkyl,

gé{t% f%?@%yérygyg?éraarﬁ@nqQvetero rglg;r/cloaarlrlé)ll ') - pyri dazi n-3-y1 ]

- pi per azi nR - mgﬁyjmyq)l}allbéhtzséqtlgeg@y gne or more substituents selected

ﬁfn%ﬁﬁé gro lzc‘ahgeﬁstﬁﬂgt(ff hilou é?ﬁeﬁlmﬁl hﬁ?&@oy} L AkRNet agitinaloalkyl,

car OX I C a({! 11 11 12
C2Celyibhlobloxy. Cet%yllk)'ls‘dfﬁndle -N(R™),, -OC(O)R", -C(O)OR™, -S(0):N(R™),

g%kfé'llé/;r’/ HeHBER: g?%ﬁé hebHERATRIBKY:, Denzoy! ) - pi per azi n- 1

carboxyli'c acid (2-
cycl obut yl Réahq ﬁ apmead: independently selected from hydrogen, ﬂuoro

AP ) e L

6 [4 (5- FI ®rR™2RE R'% IR n%% H?ﬂﬂ)e@f?ﬁpb‘l qdépg,r}qﬁngﬁggcted
Bﬂn @d rerFlZé gﬁﬁ carboxylic acid

d
6-[4-(2-Tr |R‘61 rlanﬁ%aﬁamﬁ%‘ﬁie Bhend &/ gremagh indeppndently selected
ﬂ%H chdgﬂaozr'cfl%? glar boxyl ic acid (2-
6- [ 4- (2- Triof Ru@ﬁd)ﬁﬁeatﬂagethgreq’fz%ﬁryd R frgiether grejan oxo group, while
W Jen@l’r‘flh 'lﬂe F@ Rar ROXyh | 'F@" 86d B%(4te each independently selected

cycl oprop cg zwam de; 'and
@o[mhs(dzogmqu% Bl hyl - benzoyl ) - pi perazin-1-yl]-pyrid

azi ne- 3- carRex yii ¢ jRfebBndehii¢ selected from hydrogen, C4-Coalkyl,
di met hyl - cycl opr olpy mks)t?}yl )gam de. 31. yTheg corr%)oan of

Caebenyienlitheardion aralkii@ngxygen; R2 is G -Cl2al kyl or
C2- C12al kenyly, R%@%%B&M&?ﬁ}/ L¥ietelSoht iopsheayor @ amkyl.

nor e substltuents sel ected tromthe group consisting
of halo, aryloxy, -C(ORll, -OC(OR1l or -C(O OR11;

28. The compound of Claim 27 wherein:
x and y are each 1;
A is oxygen or sulfur;
W is -N(R")C(O)-;
R' is hydrogen, methyl or ethy};
R* and R® are each independently selected from hydrogen, fluoro,
chloro, methyl, methoxy and trifluoromethyl; and

RS, R® R’, R™ R® R®, R®, and R* are each independently selected
from hydrogen or Cy-Csalkyl.
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R3 is phenyl optionally substituted by one or nore

substituents selected fromthe group consisting of
waabw/o1mpano, nitro, hydroxy, C C 6al kyl, CrC PCT/US2004/024548

6tri hal oal kyl, d-C btri hal oal koxy, Cr C6al kyl sul fonyl ,

-N(R12)2, -OC(OR11l, -C(OOR 11, -S(O 2N(R12)2 and

cycl oal kyl ; each R11l is independently selected from

hydr ogfn, The ggapduyd of Clircesydieseinkyl , aral kyl or aryl

(optional | l%ltbséh a}dto%‘ﬁ(& kﬂbﬂse?l su’Eth@teBQJy%ngro‘P%ﬂﬁé

and each epen cte from hg
mbsmuems:@alelcsad frmthem@un:mm@un@jobfo a{»?m@@!ky ted

fromthe
6- [ 4- ( 2- N???%g’g%g@? ﬁ%rlﬁﬁg sQﬁstfﬁH@d BPbhOWYE RBFe substituents selected

frgm]ﬂm/gnodaz:pmst@@@éhal@xwam ratfodwy@s:xue@m}bw yhyGatingdoalkyl,
b i 12

S ipkaaile Shemmpens; ooldr e e

@qq ayc{c@|iyk; Di chI or obenzoyl ) pi perazi n-1-yl ] pyri dazi ne- 3-

carboxyl i cg h el -

6.1 4 )((g :Am%?)i)er;zéomfi pl gélb eYé_c%tL@d"i’nSJrﬁ hydrogen, C-Cgalkyl,

Cyp}wmw@ka%oeare&wlbawl iC aC| d (3-net hyl butyl)am de;

6-[4-(2-T
- yl[ ] p§/r I dgé%éngﬁg%gg%%xy Ogé?%fﬁ%‘y@rﬁen or Cy-Cealkyl.

chl or ophenoxy) et hyl ] am de;

6-[4-6g- Trirfd H%B%W%Bzﬂé&%t?ﬁr&% ltMe droup consisting of the

-yl ] pyri dazi ne-3-carbo I C acl
folllq\mngphenoxy) et hyl ] am de;

L %e(qgoyggf%érjaﬁﬂ r1°W§)>IE 4.2y bl)gyl?%rcfﬂz(b ydiopropylethyl)amide;

I ne-3 I C aci
G-}[W Ejnlowﬁylupmbed@yl plperazm -1-yllpyridazine-3-carboxylic acid (2-

6- [4 (:fc] rb;wé{ﬂ Carigyl benzoyl ) pi perazin-1

azine- oxylic acid pentyl am de;
-[H@qrm-z-tnﬂuorcpm@thwh@mzwl meer@évwwlpfy@@%zzn%?@a@pywﬁmd (2-

da2| n g&%ﬁg@p& no) butyr| c acid ethyl ester;

I uor onret Ibenzoyl)plpera2|n 1-yl
Pfi‘HZ a&ﬂmo@r@ay!m@yazmalﬂpﬂl%ém;a -ggfpeylic acid (2-

& CradirbbliRlARLEY! benzoyl ) piper azin- 1

-yI] py zi'ne-3-carboxylic acid $4-
e 3, E@ﬁtrjlpg)mayylbenzoyl)p;perazm- -yllpyridazine-3-carboxylic acid (2-

6-[ 4- ngcklé:f; Ié?thg)énﬁlb | uor onet hyl benzoyl ) pi perazin-1

-yl]p ne- carboxylic acid $3-
ﬁﬁﬂ-mg: |4tﬁ|$uy1ﬂygmn@hylbenzoyl)plperazm -1-yllpyridazine-3-carboxylic acid (2-

6- [4 (sgck%é?i)%é g§m§gzoy| ) pi perazin-1

-yl ] car boxylic acid (3-
ﬁﬁﬂﬁg/ Ek{mtlgqrptg@ﬁzggl)pu@rfuzm-(l syilwyridazine-3-carboxylic acid (2-

7 TR L),

6- [4-(5 Fluoro 2—tr|ﬂuoromethylbenzoyl)plperazm -1- yl]pyrldazme -3-carboxylic acid (3-
cyclopropylpropyl)amide;

6-[4-(2-Fluorobenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid (2-
cyclopropylethyl)amide;

6-[4-(3-Fluoro-2-triflucromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (2-
cyclopropylethyl)amide;

6-[4-(4-Fluoro-2-trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (3-
cyclopropylpropyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (2-
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phenyl et hyl ) am de; Acetic acid
1,1-dinmethyl -3-({6-[4-(2-trifluoronethyl-benzoyl) pi per
waz2des/011685 | pyri dazi ne- 3- car bonyl } am no) pr opyl PESUS2G04/024548
6-[4-(2-Trifluoronethyl benzoyl) pi perazi n-1-yl ] pyri dazi
ne- 3-carboxylic acid (2- phenoxyethyl)am de;
6-[4-(2-Trifluoromethyl benzoyl) pi perazin-1
-yl ] plyleﬂ‘dkxzclnwoaylmamybam!dec aci d hexyl am de;
r |
g y{ {%plfllralor aéz Hne yben: E%@f&éﬂé{ 1)-@]'p?ﬁda§\?der3 _darboxylic acid (2-
nmet hytw@prguy)wml)amwde
t I
%%/—f%@?né: Mé’ré?\oger{){o li)}“)’é)r'éﬁﬂel dmbg(ﬁ é—%?ﬂbeﬁfh@za'cﬂ (% y

yl'pentyl)
6-[ 2, Sfclnplmlyl‘gtﬂlyl)én(@t rifluoromet hyI benzoyl ) pi per azi n-

ST IR PAble SRS ai b B 2@%@?@@% boxio agid (2-
azi nee@#apmnydptlwnamlml d Ihept yl am de;

S ST BRRA0BERERN VAR Tedroninadd 2

am degyclopropylethyl)amide; _ .
e x-é%gmsza%f@-ﬂ .
6-[ 4- (:3K>Ioﬁr0|jylétb|yj)aomm hyl - benzoyl ) - pi perazin-1
g%f%—f%@ﬁ%dﬁsﬁﬁétﬂg@gn e?h@??ﬁé&i’nq @fdyﬂdéz?ne -3-carboxylic acid

4- Tr i tydaiubrmetrylamidd; 4- (2-tri f | uor omet hyl - benzoyl ) - pi p
?\égt;zé%]chci[ ?J{Jé;hﬁ[ %%Qc%%ﬂ&&%i@]cg?t?a[n%vf)ywrﬁaﬂﬁ%% piperazine-1-
d- Fl uoarbonyliphehylestenet hyl benzoyl Jpi perazi n-i -yOpyri daz
e et U @wm SeatRYe iR
2hydr px@@r&Wl-z-MFmemyldelﬂgal kenyl , each optionally
BRSSO PR E RiRNR s B e
sel echchryolmptdwlnga‘tm(h}aﬁndﬁm sting of halo, cyano,

%éﬁ r(? Trlrf%q r?\é%ylb%%éﬁ@ilg%; Qgilﬁé Rl AN acid9-

kox
- N( Rlzycﬂomﬁm(l@pﬁwhm!d@( @) (P 11 S( O 2N(R12) 2 and

%&g%&g—g&é?{&b&&%y%%z,irjvﬁ-)jl]ﬂmgﬂg@%rMoﬁ/ﬁé g&hesl from
cyclopropylethyl)amide;
6-{4-[2~(2-Trifluoromethylphenyl)acetyllpiperazin-1-yl}pyridazine-3-carboxylic acid (2-
cyclopropylethyl)amide;
6-[4-(4-Fluoro-2-trifluoromethylbenzoy!)piperazin-1-yljpyridazine-3-carboxylic acid (2-
cyclopropylethyl)amide;
6-[4-(5-Chloro-2-trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (3-
cyclopropylpropyl)amide;
6-[3,5-Dimethyl-4-(2-trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid
(2-cyclopropylethyl)amide;
2-{4-[6-(2-Cyclopropylethylcarbamoyl)pyridazin-3-yl]piperazine-1-carbonyl}benzoic acid
methyl ester;
6-[4-(2-Trifluoromethyl-benzoyl)-piperazin-1-yll-pyridazine-3-carboxylic acid (2-
cyclobutyl-ethyl)-amide;
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C3- Coeycl oal kyl, aral kyl or aryl (optionally

substituted with one or nore hal o groups); and each
werdsigidsadependent | y sel ect ed from hydrogen oPCTUS2004/024548

6al kyl . 34. The conpound of C aim 33 selected fromthe

group consisting of the follow ng:

6-[4-(2-Trifluoronethyl benzoyl) pi perazi n-1-yl ] pyri dazi

1 &4-B-(2aC ymtopy bpyi-e tuylcd radroyhypgrideaim Oyl pjrenazirs - 1-carbonyl}-benzoic

6-[ 4- C2-_Tri fl uor omet hyl benzoyl ) pi perazi n-1

-yl ]p Hvdazine-s-carboxylic acid (3-hydroxy-

@A dChistdagrantoy etlayibeezoyl)-piperazin-1-yll-pyridazine-3-carboxylic acid

6-[4-(2-Trif hyl.benzoyl ) pi perazi n-1

-yl] pé?%fyg([? i‘{ﬁ(gg‘ég'ggh'a‘%;exyl i c acid (3-hydroxy-3-

®apt-( By Flnartoy2-riflod benett6A-pdn{a@t) Piperazin-1-yl}-pyridazine-3-carboxylic acid (2-

| uor onet h | ).pi.perazin-1

-yl ] p%’f%ﬁb’?g{@j@@%@ﬁ oxylic acid (2-hydroxy-

8B Tmirtohyrhéttiylybenaoy] ggiperarid-1-yl]-pyridazine-3-carboxylic acid (3-

6-[4-(5:Fl uoro-2-trifl uoronethyl benzoyl)pi perazin-1

-yl ] pé\ﬁ“)&’gﬁ’? ré)-p§‘)'@§])(§)edxyl ic acid

6-24-t6Bluovoy2-Bifldedinmethyirpk by} ) didiarepards -y iyddeznp dweatboxylic

of O ai.m.28 L ej n; [ )xygen; R2 is C7-Cl2aral kyl,

wher ea?'%é‘?cgwg{/\éfjp?%%ll'fethgﬁ'atnﬁ%&C?- Cl2aral kyl group is

o4pt-{ hdilloyorsethgitthibbe ey pipenazire i -yitgyedadines $-caberylis acid (2-

[ ndepengo%gég%e%%%% ed fromhalo, G -C3alkyl, -ORl1,

- (0 Bk trindl oal kyl, cycloal kyl and aryl,

et (2-Meflumir drpéthperenzofl)-piheradn- ICHRayradakink-3geasiogxylic acid (4-
optionally substituted one or nore substituents

[ ndep@ﬁcaoé%?qyyggtgpgmlg% a?'%éom hal o, -OR11 and - OC(O R11;
&34 BT pihenyrhethpthicomay!)-yipsnakiat 1-yiiip witlabipe Shearboxylioadd (2,2-
substituents sel ecte Qm.the group consisting of

hal o, S 'Fyﬁ?RrS@‘m%?&D%@9§&0 _Ceal kyl, o'C

6tri hal oal kyl, CrC btri hal oal koxy, C C6al kyl sul fonyl,

-N(R12) 2, - R1 - = S(0) 2N(R12) 2 and
cyclo ?'kyl T%‘gﬁpﬂ%ﬁj cl’fg‘%??ﬁ‘ ep‘éﬁe ent | y selected from
hydr ogen, £ris @aekyl, C3-C6cycl oal kyl, aral kyl or aryl

and each RGNS PHARHE s PR, Bap B EnaR R iRty one or
arorals@skiaiekisl seleded fitine tscgrpom pehsidtingiofhalo 35Yiowy. e GIAR",
DR AT ERR Gret hyl benzoyl ) pi por azin- 1
-yl Jpyri daif isept®nylamtiongilyi substiuted pg-ong onmore substituents selected
from the group consisting of halo, cyano, nitro, hydroxy, C;-Cealkyl, C4-Cstrihaloalkyl,
C:-Cetrihaloalkoxy, Ci-Cealkylsulfonyl, -N(R'?),, -OC(O)R", -C(O)OR™, -S(0),N(R"),
and cycloalkyl;

each R" is independently selected from hydrogen, Ci-Cgalkyl,
C5-Cgoycloalkyl, aralky! or aryl (optionally substituted with one or more halo groups);
and

each R'? is independently selected from hydrogen or C4-Cgalkyl.

32, The compound of Claim 31 selected from the group consisting of the
following:
6-[4-(2-Nitrobenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid (3-methylbutyl)amide;
6-[4-(2-Chlorobenzoyl)piperazin-1-yl)pyridazine-3-carboxylic acid (3-methylbutyl)amide;
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fl uorophenyl)ethyl]am de; 6-[4-(2-Trif

| uor onret hyl benzoyl ) pi perazin-1
woypbjspyrdsdazi ne- 3- car boxylic acid [ 2-(2- PCT/US2004/024548

fl uor ophenyl ) et hyl ] am de;

6-[4-(2-Trifluoromethyl benzoyl) pi perazi n-1-yl ] pyri dazi

ne- 3-carboxylic acid [2-(4- chlorophenyl)ethyl]am de;

6-[442(4Dithicfdbeorameipkydzire hyiyiridpripeBaaroxylic acid (3-

chi o S OB o, ¢ o 1208
@[MQ(%WObéﬂzuyibmwmaﬁy-ﬂQé]pzmxgdz)rpi?p}emraXylie Acid (3-methylbutyl)amide;
(%;L ()%ylrriﬂg%mé%rxﬁ)&%%ﬁﬁ%réﬁn "?%I\]gyr‘d%zme 3-carboxylic acid [2-(4-
6 [ 4- (CzlloTtbpffehqw)eﬂmlideb,enzoyl ) pi perazin-1

@l@mm ?r%irh%wfﬁe%%ﬁ)%’u%réz‘%n-ﬁ‘%\]Syrfd%'zﬁ%%@?%?%iyuc acid [2-(4-
(f ?) - Bluprbpperdyjethyilarmidest hy| benzoyl ) pi per azi n- 1-yl ] pyr
iéj@Z(bnﬁ'ﬂgofBﬁ'r tﬂw Eg I?)?deqazg ~1-yllpyridazine-3-carboxylic acid (3,3-
(S) 6- C{met(nﬂlbtﬂyl)émlqier omet hyl benzoyl ) pi perazin-1-yl]pyri

Qgﬁrfé%@%g%ﬂﬁ%n% e)?ﬁ) )ﬂ%’razm -1- épyr Rgélpfa 63 %agb%f(yllc acid pentylamide;

]Arq;{ﬁ%ga-ﬂﬂm(o{cﬁneﬁthyll()@?ztoyli)mpezrezlomeyllpywlddmmza}ybrbopyl}mmnaa)butync
6 [4 )(Qf]"[T)é(tF‘)f'%@Fel ne-3- carbonyl }am no) et hyl ester;

["uor’omet hyl benzoyl ) pi perazin-1
Gyl pyHuaaitritugdeomathplbryidydpiaeiadinf Bylpyridazine-3-carboxylic acid

fluor $w: ropyl ] am de;
6-[ 4- (()p%n ri ?UOr onet hyl benzoyl ) pi perazin-1
-Gyl4H(ByirifidapimetybenaoWpiperaain-4i]pyrid2zide t-ddrbarybe acid (4-

2- phe and
6-[4-( q%étﬁipﬁt%lgé}%ne’t hyl benzoyl ) pi perazi n-1-yl ] pyri dazi
rfef43 2 Fudrowyttilwrametyp2ri@t)piperazin-1-yllpyridazine-3-carboxylic acid (3-

fI uor droxyet hyl ] am de. 37. The conpound
%&ﬁg%u’[%%ggn: A is oxygen;, R2 is C Co6al koxy or

@3[48:2zaummaemapwlgpla@rehindpyupgmazirp Subboiylicteett (3 t h

one or tuents independently sel ected from
hal o or%gﬁlﬁﬁpéal kyl; R3 is phenyl optionally

@Mﬂﬂfﬁrﬂn@unwmz@ﬂ)pwwmm{yﬂpyrtdaeme§ caeb@ytiedcifl {0xo-2-

the gr ng of halo, cyano, nitro, hydroxy,
?‘ERYI&H%%@%H hal oal kyl, CrC btri hal oal koxy, Cr

@@@nkycng unf -dimgthyl- 3mmgyacif|wmm®mmnzemp@ecmm-ynpyridazine-s-

|- ﬁt(j(e))pgc%lﬁrﬁ?%%n@g é@%&gé&% (l;?/nl ’hygsgger?,lldr SCGaI kyl ,

@34 clyiinoramieitylbearey foideragin-anilpyridepine Srearbgxylic acid (2-

subst ip%ghg)g,emybgm%g? or nore hal o groups);

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-ylJpyridazine-3-carboxylic acid hexylamide;

6-[4~(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid (4-
methylpentyl)amide;

6-[4-(5-Fluoro-2-trifluoromethylbenzoyl)piperazin-1-ylJpyridazine-3-carboxylic acid (4-
methylpentyl)amide;

6-[2,5-Dimethyl-4-(2-trifluoromethylbenzoyl)piperazin-1-ylJpyridazine-3-carboxylic acid
pentylamide;

6-[4-(2-Trifluoromethyl-benzoyl)-piperazin-1-yl]-pyridazine-3-carboxylic acid
heptylamide;
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and each R12 is independently selected from hydrogen

or d-C 6al kyl. 38. The conpound of C aim 37 sel ected
wonraso s gr oup consi sting of the followi ng: PCT/US2004/024548

6-[4-(2-Trifluoronethyl benzoyl) pi perazin-1

-yl Jpyridazi ne- 3-carboxylic acid (2-

et hoxyet hyl ) am de;

é-[4a(2(Sulfapol HurszowPing fazin -l by ridazimes® carbaxylic acid (3-methyl-

-yl ] PWs Liag- 3- carboxylic acid (2-methoxy-

3, 3-di ma){i y @_utyl )ani de; and

B-[AA5ciorept-Bifyeromettyihynaayl) - Giedazired 4yflipl Hidarire@chyoxyie acid

nzoyl )ﬁeqylgﬁeﬁ in-1-yl]-pyridazin-3- yl}-acetan de. 39.

The conpound of C aim 28 wherein: Ais oxygen; R2 is

&l (2ol fluenesietiy-bemzoy ) tninesarin! tyli-nyridazime-Bamarboxylic acid (2-

subst i & HeposLIssRe ] h\% el ected from hal o, cyano,

Cr (_ZSaCItykyP, 6&"@?}?%@?% e} -OC(O R11, -C(OOR 11,

A ifyurarnetyl B-[4cR Gaftuorsragtbdtbeploy! eyipsraainkhyi]-pyridazine-3-

het er Qg ) . A a

het er oar ylxgycq?%{a k'i‘/‘F@@t?z%?&gﬁd optionally

Salidbituared-tojuaspmeibyioenzdybpibkiazinet-yifryridazine-3-carboxylic acid

Cotri )y} ~each RL1 is independently sel ected

from R%h%ggﬂ?%@&a%al kyl , C3-Cécycl oal kyl, aral kyl or

aryl (optionally substituted with one or nore halo

groups; a i Sl ently sel ected from

hydr oggn o?ﬂgr%@gﬁﬂ(@ﬁ éﬁwg&%g%ﬁﬁpound of C aim 39

sel ect ed f AomoKy@eENgr oup consi sting of the follow ng:

6- [ 4- (2- Tr il upr. | ). pi in-1- vl 1 pyri dazi

ne- 3-car bo>l<-\§/2 I'éljg2 g@&%@ﬂfﬁ%ﬁ%@%ﬁ”ﬁe ach optionalty
Lpsfitytad By phe gomerehalg biweingoy | ) pi per azi n- 1

C;’L ]bg?/nr)lyldaﬁi rékﬁg)%ngfn&g@ﬁéﬂw ﬁlb@‘ﬁ’(h%d(bdy'one or more substituents selected
douthe Zroup dongistineneftitayd, lsgarco pltiop hyrroxz i0-Chalkyl, Ci-Cetrihaloalkyl,
%Ldggﬁglfﬁ ghg%ﬁ;eg@ggﬁ%ﬁ NEERT BBIO)R™, -C(O)OR™, -S(O),N(R™),
@nf gyglgalkyli f | uor omret hyl benzoyl ) pi per azi n-1

-yl ] pyri dagi 8- [ j I ) den
o/ Lo T Py e iR Kently Sk e bR gPBeCe Cuat,
GriGepylaadierk iandkyd ot amybiepyionatly aubslityed oitly oaeioderore halo groups);
and- Tri fl uoromet hyl benzoyOpi perazi n-i-yljpyridazi ne-S-
carboxylic acid, o-tolylam de;

each R is independently selected from hydrogen or C;-Cgalkyl.

34. The compound of Claim 33 selected from the group consisting of the
following:
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid (4-
hydroxybutyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (3-hydroxy-
4,4-dimethylpentyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid (3-hydroxy-3-
methylbutyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (2-hydroxy-
3,3-dimethylbutyl)amide; and
6-[4~(5-Fluoro-2-trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (2-
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6-[4-(2-Trifluoromnethyl benzoyl) pi perazi n-1-yl ] pyri dazi
ne- 3-carboxylic acid (2- propyl phenyl)am de;
wo-2pes/0i 853 i f | uor onet hyl benzoyl ) pi perazin-1 PCT/US2004/024548
-yl ]-pyridazi ne-3-carboxylic acid (4-
propyl phenyl ) am de;
6-[4-(2-Trifl uoromet hyl -benzoyl ) pi perazin-1-yl]pyridaz
i ne- 3-YEFXY:3/3-Ainediavlipptydamide.opr opyl phenyl ) am de:
6-[4-(2-Trif |uoronethyl-benzoyl)pi perazin-1
-yl]pyridazine-3-carboxg|[c acid (2-
i sopr &&W ph'lg}wqo;mua@pf laim 28 wherein:
6-[4-(2-Trif lslt&g@éﬂ?t hyl benzoyl ) pi perazi n-1
-yl ] pyridazine- 3- carboxylic acid (2-chl orophenyl)
am de; 6- [ B(2CrGaralsylomkara fhevamizear 9fihe Er-&aianallyl group is

-opkibiIy isElBtitited By GAE Bk &&ﬁfu@nt@%ﬁd@b@ﬂ@érﬁl’y selected from halo,
fl uor ophen& ,) am de,

& Gafal PR} S PIRRL h Gi-Geliibalgalkyli grstoalkyrant aryl, and the alkyl part

a)i‘{ hiﬁ%@géﬁallemnyﬁ;r)%gﬁn ?s{j g@?&“élifsﬁgfitgteﬁ 4y%bine or more substituents

) | -p ,
-'Td@P(ngem'V_fSPl%ie@rfm9@'9@%%9%@@(@8?1n- 1

-yOpyri dazigies shé&dl Q&?&Yllaﬂ}pﬁfﬂsﬁtu{e%’ B} one or more substituents selected
di net hyl - phenyl %iam de; ,

fom tho oreyr ¢qrsisiing: oAl eiarsy INjtisi, prdraxy, ©14Csalkyl, Ci-Cetrihaloalkyl,
Oldmmaicdikekpe: henaerd "o "o

Ol _gﬁgﬂylﬁﬁﬁ%g?ﬁ&lw, NAERS -OBBIR", -C(0)OR™, -S(OLN(R™),
apd cygoatkyls | uor onet hyl benzoyl ) pi per azi n- 1- yl ] pyri dazi n

1 D g L SO G

Co1Gepyaiaadiasianalk d ok apbmpfipnally so

dhget hyl - phenyl ) am de;

-[4-(2-Trifl uorgmet hyl - benzoyl ) pi perazin-1

-yl ] pyri da??ﬁéR%gﬂ‘ldééﬁmeindy a@leeted fom-hydrogen or C-Cealkyl.

di met hyl - phenyl ) am de;

-[4-(2-Trifluoronethyl -benzoyl ) pi perazin-1

-yl 1 pyPi daZhasompeandbehipint3ae¢iected fremiie prassmdopsisting of the

#Modlvg: - [ 4- (2- Tri fl uoronet hyl - benzoyl ) pi perazin-1

-yl ] yrr_i dazi ne- 3-car boxylic acid (2-ethyl phenyl)

Qf{fl-(gg-; rifluoromethylbenzoyl)piperazin-1-yijpyridazine-3-carboxylic acid [2-(2,4-

- [ 4- (RudibphétynE@yRimMLbenzoy| ) pi per azi n- 1-yl ] pyri dazin

e-3-carboxylic acid (3-fluoro-2- nethyl phenyl)am de;

Srld(£-2rifyqrema by beszaw)piperaziny 1 -y inypeazips-R=carboxylic acid [2-(2-

- Y1 ] psttidreprayBeByahinexyl i ¢ acid (2-fl uoro-4-

m?t hy!l Phenyl ) am de; . _ o o

o1 %!¥E-'%qr?maww@wqulsewzw1 “yliRypidazing-A-carboxylic acid [2-(4-

- Y1 '] peflbbprEMBinfamkexy!l i c acid (4-fl uoro-2-

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-ylpyridazine-3-carboxylic acid [2-(3-
chlorophenyl)ethyllamide;

ghitytgd B4th one or more halo groups);

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-ylJpyridazine-3-carboxylic acid (2-
phenylpropyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (2-biphenyl-
4-ylethyl)amide;
(R)-6-[4~(2—Triﬂuoromethylbenzoyl)piperazin-1—yl]pyridazine—3-carboxylic acid (2-
hydroxy-2-phenylethyl)-amide;
(S)-6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (2-

166



met hyl phenyl )am de; -[4-(2-Trif
| uor onret hyl benzoyl ) pi perazin-1
woybjspyrdsdazi ne- 3- carboxylic acid (2-fl uoro-5- PCT/US2004/024548
met hyl phenyl ) am de;
-[4-(2-Trifluoronet hyl benzoyl ) pi perazin-1-yl]-pyri dazi
ne- 3-carboxylic acid (3-fluoro-5- nethyl phenyl)am de;
- [ 4- ( 2vsr¥iZoRiemetitaseigeioy | ) pi per azi n- 1
-Adelic BYIE 1dSHENDE2- BB gAY ' h-ehAnhid; 8N bVridazine-3.
am de; - [ 4- |§5? A R et A YT dazine-3
-yl ] - peromaRBoRtid esteky| i ¢ aci d (2-fl uor ophenyl )
R uorometty benzodpera 15 P pidezine: - qerbopl A6 345
e- 3- carBERPEMdPsRAVHamidef | uor ophenyl ) ami de;

N e S N R

am de:2-Phenylethyl)amide; and

R b RER Y 1 Wb BERERL O B AL

-[4-( é'uwpp¥¢W%meeﬂmﬂz@me) pi perazin-1

-yl ]-pyridazi ne-3-carboxylic acid

(3,4-difluoro-phenyl)am de;

- [ 4- ( 377r i flihaseowetny PifeairbYd Whersinrazi n- 1

-yl - pyri dagisReygeear boxylic acid (2, 3-

di f I uor o- phgnyl )ani de;

- [ 4- (2- Tri i ipFokelksyis Sadytalnxgalkgzéathioptionally substituted with
: ; : o 1] wor _

S e P b ety b or SRR

-yl ] pyri daly frePtenybemiiorgliy ssibaiithigd(by-angamophie sybstituents selected

#BiiBe grdubdofsidlind n P& akliNeLe

Jid i?ir ufh dofsi g'l'q:aft%?)%?%ﬁygg@dﬁﬁb’y;gﬁ?ﬁ%wyﬁ Cetrinaloalkyl,
g;Yn- Eu, aloalkoxy, Ci-Cealkylsulfonyl, -N(R'?),, -OC(O)R"", -C(O)OR™, -S(0),N(R"?),
ahdc{doalityif | uor omet hyl benzoyl ) pi perazi n- 1-yl ] pyri dazin
e-3-carboxylic_acid (3-cyano pheny!)am de;

-[4-(2-Tri ?P%Roﬂ%tﬂdﬁipﬁé{éﬂﬁw&)'mt@@f@m hydfogen, C,-Cgalkyl,

10806 dfkQ7 IaRSRy3 OF B PEHYOH b g@h -
oIS o 5 OB Bt Sl S5 % R bl grovp
?W] pyri dazi ne- 3-carboxylic acid (3-chloro-2-
et hyl phenyhdipRi24€independent -
-[4-(2-Trifluor orre{nhgrl)ebner?g o)sl/ﬁ'%(l;t%%];rg?i hﬁ/d fogen or Cy-Cealkyl.

-yl'] pyridazi ne- 3- carboxylic acid (2-chloro-3-
et hygghenyhd 88hpsind of Claim 37 selected from the group consisting of the

following:

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (2-
ethoxyethyl)amide;

6—[4—(2-Triﬂuoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid (2-methoxy-
3,3-dimethylbutyl)amide; and

2—(2-Cyclopropyl-ethoxy)—N-{G-[4—(2-triﬂuoromethyl~benzoyl)-piperazin-1 ~yl]-pyridazin-3-
yl}-acetamide.

39. The compound of Claim 28 wherein:
A is oxygen;

R2 is aryl optionally substituted with one or more substituents
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-[4-(2-Trifluoronethyl benzoyl ) pi perazin-1-yl]pyridazin
e- 3-carboxylic acid (2,5- dichlorophenyl)am de;
wo2dos(02168si f | uor onet hyl benzoyl ) pi perazi n-1 PCT/US2004/024548
-yl ] pyridazi ne-3-carboxylic acid (2-chloro-5-
met hyl phenyl ) am de;
-[4-(2-Trifl uoromet hyl benzoyl ) pi perazin } yridazin,
md@er@ebmwmeca&@m heip, @Yﬂf@r 64-Gaalifdt 1R pngzg l-?anP@éO)R

ngfb lsﬂr H)N :%ltvﬁ% f Pﬂ@ﬁk;ﬁzhéﬂéﬂacyc 23{!, aryl, heteroaryl and

hi -
memry@yeb;;k;bm de; hore
LA (2T RN ﬁb&ﬁl BMét)tlE’tleQ%S/@%le&trﬂa’abﬁa] y&ri dazin

e- 3-car boxyI| | or o- 3- net hyl phenyl )am de;
cl- @stflﬁalafalkcb)twororret hyl benzoyl ) pi pera2| n-1-yl]pyridazin

e- 3- car boxyl i frag ﬂgé&bem@ryﬁ&mmmy@%ew@@@gaﬂ@l

-[4-(2-TrifTuoronet erazin-1

CyChqygloatikal aradkyd ocanybiorijeriagy a@bsaltt(tczd wiih 8pgoumore halo groups);
hyl phenyl ) am de;

nF -(2-Trifluoronet hyl benzoyl) pi perazin-1

-yl ] pyri dazaeieRBizndbosndenty seleeeq frowHiygrages.or Ci-Cealkyl.

f 1 uor ophenyl ) am de;

-[4-(2-Trifluoronethyl benzoyl ) pi perazin-1-yl]pyridazin

e- 3- cabbox§he comppund &-Gaimppbselected {fomdpa aiapP)cRRFIEG of the

ﬂhé &§ Tri fl uoronet hyl benzoyl ) pi perazi n- 1- yI]pyrldaZ|n
-cdr boxylic acid (2,5- difluorophenyl)am de
6{[4-(2-Trifludremathybanzawipberaziy1-y inysdpane3: C}.arboxyhc acid (4-chloro-

-yIJp S-carboxylic acid (2, 6-
dlchlérorg@énhﬂ%amde -[4-(2-Trif
Bqﬁ.i(mflmwbmetﬁwwwqyl)p@pfﬁimi-yl];()jyn(dgzme -3-carboxylic acid (4-
-yl ]p = 3= xylic aci -

trifl éé‘ibgme#/ E@fe%ﬁg%fagam de;

6E[|41(2 A nﬂ‘mcprbl‘netiwthZM)Db)@lrﬁZ@yﬂ )’Bﬁé)ﬁl?iéﬂ?ﬁ carboxylic acid (3-
-ylhlp = xylic aci -

trifl }J%'t %rre E@'éwg%%am de;

OH4<(2-a+ lﬂfmrbmﬂ‘lymﬂl’mm@%yﬂ Wi @rr‘g@zlagﬁpaib%y!mp?qlqi Aytolylamide;
%e[ﬁ?(% gﬂﬁd%ﬁé It%ﬁkﬂlﬂ(o eréi - fl |yHWrF?i‘3§|hBAGLcEH? lig Qcmi Qﬂolylamlde

onet enzoy perazin-1- %/ P dazi n
@-[8-(2§wlﬁwymedﬂytt@|naoyﬁ)pm¢yngm1Tyﬁpyrldazme 3-carboxylic ac:ld o-tolylamide;

6%] ézl'rl?— 6:%%9{@3?&5% ggﬁf’g‘z‘w ch Wb a%%bfk darboxylic acid (2-

a2|ne- -ca I ¢ aci (5-chl oro- 2-

met hoW@ﬂV@Wh Raride;;

6Ll?l (ézﬁ'l}- %@ﬁg@%&% gﬁi}jel'?i}c i gﬂ/ﬂﬂé‘ﬂhélfi—'barboxyhc acid (4-
d| met rmsmﬂﬂ’f@‘iyll)qraldﬁde

6-[4-(2-Trifluoromethyl-benzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (4-
isopropylphenyl)amide;

6-[4-(2-Trifluoromethyl-benzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (2-
isopropylphenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (2-chloro-
phenyl)amide;

6-[4-(2-Trifluoromethylbenzoy!)piperazin-1-ylpyridazine-3-carboxylic acid (2-cyano-3~
fluorophenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yllpyridazine-3-carboxylic acid (2,4-
dimethyl-phenyl)amide;
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-[4-(2-Trifluoronethyl benzoyl ) pi perazin-1

-yl ] pyridazi ne- 3-carboxylic acid (2-chloro-4-
wortdsanygshenyl ) am de; PCT/US2004/024548

-[4-(2-Trifluoronet hyl benzoyl ) - pi perazi n-1-yl ] pyri dazi

ne- 3- car boxylic acid (4-nethoxyphenyl) am de;

-[4-(2-Trifl uoronet hyl benzoyi ) pi perazin-1

6-{A-plrifludeonieieyiizerzaylininerario-1adipyridazine- -3-carboxylic acid (2,5-

T ho%%%?ﬁpguo@gbne?h%bbenzoyl )I%Mper azin-1

6 j,4 quWfiugmqibylmrggyl grexie-Tadlipyrigagine-3- carboxylic acid (2,6-
met ho

-({6-14- %lrﬁpﬁoromat hyl benzoyl ) pi perazi n-1-yl ] r| d
G- é?eTrﬁtuoennmeithbqrm/lr)mpereénﬂoyllpya@am%%pﬁr;bpxsé@taé&d (

({6 éé’ @] gﬁérM m;dérret hyl benzoyl) p| pera2| n-1-yl]pyrid

Zi ne- am no -ben20| c acid
@{4 62~Tntfh1(3mrﬂ¢th?'b@rmowlﬁmpﬁyklbénﬂlwwEp?i'fp?e3—éﬁrbﬁx)1m3ﬂcjdd9rﬁ d

a2| ne % i}%}&’ fen0) - benzoic acid nmethyl ester;
?‘gj I uoromet hyl benzoyl ) pi perazi n-1-yi] pyrid

&24—(%T|®‘l®mrb@hyl+k}eaﬁ¢yh)@)pem@1yﬂp)g agine-3-carboxylic acid (3,4-
[4 (g,m CJJQIF gﬁﬁdyl benzoyl ) pi perazin-1

carbox lic acid (3, 4-
m[@m-amfwmgthylmna@yl)pmprazmé YipYrisisane-Josarepuiinpgg (4-ethyl-
V\/nere r@ %'% fxygen; R2 is Cr Cl2heteroaryl optionally
subst e2 by one or nore substituents selected from
G-Ih‘é(Zgifmerﬁbvlshanﬁgyll@lpelﬁ%mW-YBQHI%Z“W@%CWP%YB& acid ¢z-ethyl-
3a| ky -C(OR11, -OC(OR11, C(O)CRll

%QJY andCr Co6trihal oal kyl; R3 is
6;54 (Z}Waﬂluoyomaihzlbemzwémpwzu1 zimyrlﬁmm%aw@;hoxmc aa*d (3-fluoro-2-

Cotri H‘%Mhlé%ya&‘g%gh R11 is independently sel ect ed

from | kyl, C3-C6cycl oal kyl, aralk or
6442 (fofﬂnqr@naﬂhwpeezmﬁplpeww Wiryrdaziee-grcarradicag (2-ﬂuoro -4-

gr oupg) 2 is independently sel ected from

hydr og enygﬂj &?%@d? 42. The conpound of C aim
MH%TnﬂL@fomﬂ_an@teamy pysrazgl bylnyeidadne- Btﬁaftt%mga%ﬁd‘ “fluoro-2-
consi inyl, purinyl, pyrazinyl, |ndonI

[ ndazgfek[pr'%fnw% Pngdazol yl, im dazol yl, tetrazolyl

B1{#-620) rnf}woromgtbvxbzmqw)ptppgﬁzmzbvg}nyndBym—ﬁﬁatrwwc aC'd (2-fluoro-5-
t hi adh%ﬁﬂ)léﬂenyl‘)%l@é?' yl and pyri dazi nyl .

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]-pyridazine-3-carboxylic acid (3-fluoro-5-
methylphenyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]-pyridazine-3-carboxylic acid (3-fluoro-
phenyl)-amide;
6—[4—(2—Triﬂuoromethylbenzoyl)piperazin-1-yl]-pyridazine-S-carboxylic acid (2-fluoro-
phenyl)amide;
6-[4—(2-Triﬂuoromethylbenzoyl)piperazin—1—yl]pyridazine—3—carboxylic acid (4-fluoro-
phenylamide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (2,4-difluoro-
phenyl)amide;
6-]4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid (2,5-difluoro-
phenyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yi}-pyridazine-3-carboxylic acid (3,4-
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43. The conpound of Claim 42 selected fromthe group
consi sting of the foll ow ng:

w6-2pes0iBs3r i f 1 uor omet hyl benzoyi ) pi perazin-1 PCT/US2004/024548
-yl'] pyridazi ne- 3-carboxylic acid (5-chloropyridin-
2-yl)am de; 6-[4-(2-Trifluoronethyl benzoyl) pi perazin-1
-yl Jpyri dazi ne- S-carboxylic acid (5-
trif | dibuaowhbyyamideli n- 2- yl ) ani de;

Sy T S BN Do s e

yl )andlﬂmroﬁ)hpﬁylxamd'el f 1 uoronet hyl benzoyl ) pi per azin-1

%ﬁ_bﬁ?&@u%??zr? ? &ﬁrﬂﬁ oL gn@é/ilr?ezi% %al%ochadaod@ 6-difluoro-

enzo perazi n-
yl]- piysmydamndee 3-car boxyl iC aC| d (1H-tetrazo|

é—&zﬂ%@ﬁl%ﬁ%%@@l@eé&yﬁﬁ L}é lalgglrP@gh%ﬁ@é%i&%ﬁ&%ﬂ@tbﬁno-
[1, 2, éﬂéén_ls_/ir)ﬁ?de ;3~yl ) am de;

By S b A B BEE L RE R Ratboto g e o
5-yl) pherd@-amide;

e e e T
6-[ 4- bﬁeﬁyl)aﬁildﬁororret hyl benzoyl ) pi perazi n-1-yl] - pyrl daz

%{lg-(%i%ﬁ;\;qq&ﬁfgwgllbgﬁio&”é EEa%?ZﬁL@‘?@ |8¥é%|é§?‘nééﬁooxyhc acid (3-chloro-
-yl]- pyemyh)amldee 3-carboxylic acid (5-nmnethyl-
F-ﬁre% ;faﬁ??rﬂnﬁﬁw H%%@Plggaazzg]y yélgzraggle r? Cfrboxylic acid (3-chloro-2-
-yl]- mmmmnylearﬁfd_ear boxylic aC| d pyrimdin-2-
LA b PPN L0508 o o>
- [ 4- ( Zmelnyipanghamieehy| benzoyl ) pi perazin-1
'§}-’ﬂ§)%(;grﬁl{ﬂcgr;%rzn'eﬂ%ﬁb%h%@ﬁ)%é}’ézjirh-@ﬁ&ﬁid@%ﬁé‘%ﬁ%&épﬁ& Hhd(0s-
-[ 4- (%ciﬁz)d:bﬂ)hlmymwhyl benzoyl ) pi perazi n-1~yl ] - pyri dazi
gi—[ﬁjaclalﬂ %e&h&llb%?}%%%ﬁ)g%'é%yﬁﬁyridazine-3-carboxylic acid (2-chloro-5-
-[ 4- (Zné‘thylpmalgf)mnkiphyl benzoy!) pi perazi n-1-yl ] -pyri dazi
%F[%ag-rc%ﬁlg(gr)rél}qr%'tl&lbnaeﬁz%fp;pg?n&gg}-W]Syridazine-?)-carboxylic acid (2-chloro-6-
- [ 4- ( 2ngthylphergt)amistehy | benzoyi ) pi perazin-1-yl]-pyridazi
r23%[_4?’(_2-C|“@nrﬂGSr)&Welﬂ'?ylIt?e‘?ﬁ&/l)piperazin-‘l -yllpyridazine-3-carboxylic acid (4-chloro-2-
methylphenyl)amide;
6-[4—(2—Triﬂuoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid (4-chloro-3-
methylphenyl)amide;
6-[4-(2-Trifluorome’thylbenzoyl)piperazin—1—yl]pyridazine-S-carboxyIic acid (3-chloro-4-
methylphenyl)amide;
6-[4—(2-Triﬂuoromethylbenzoyl)piperazin~1—yl]pyridazine—3-carboxylic acid (2-chioro-4-
methylphenyl)amide;
6-[4—(2~Triﬂuoromethylbenzoyl)piperazin-1-y|]pyridazine-3-carboxylic acid (2-chloro-5-
fluorophenyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid (5-chloro-2-

fluorophenyl)amide;
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[1, 3, 4] t hi adi azol - 2-yl am de;

-[4-(2-Trifluoronet hyl benzoyl) pi perazin-1

woypbjs/wpwss dazi ne- 3- car boxyl i ¢ acid thiazol -2- pCamiSe®/024548
-[4-(2-Trif luoronethyl-benzoyl ) pi perazin-1

-yl ] pyridazi ne- 3-carboxylic acid pyridin-2- ylamde;
-[4-(2-Trifluoronethyl -benzoyl ) pi perazin-1

6-Y4-| P YrfludeamnetaylBerzayhwperbiio- ladipgrigazineddrgankoguic w2 Je
-[4-(25Trifl uoro hyl - benzoyl ) pi perazi n-1

-yl p@ﬂ‘i‘?ﬁ%‘%ﬁ‘%ﬁ‘@%’?ﬂ@%v boxylic acid pyridin-3- ylanide;

64X riflliordrhethylbereypibeazioyi-)ipy pdazine-Jrearboxylic acid (2,6-

-yl ] pyridazine-3-carboxylic acid pyi din-4- ylamde;

[ 4- (éPWPﬁpf‘ﬁ%\’PSFPé yl benzoyl ) pi per azi n- 1-yl ] pyri dazi n
&8z athoxthétbylbenmbylEpersoindl -Blpyridazine-3-carboxylic acid (2-

di hydrg-[1,3,5]triazin-2-yl)amde; -[4-(2-Trif

| uor oﬁ@f"{‘fﬁhﬁm&@&nggéazi n-1 o

6y4-1 pYriiudacrhettylBerzay Dopsrario- ayinyridzind-gropdeyylicdicist (4-
2-y!):am de; .

-[ 4- (Eﬁﬁ‘?ﬁ"f*i%.‘p&%@i"hay“i“ﬁ’%enzoy| ) - pi perazin-1

6y 4-32-Pyiflu clermé thetb Shangh) ipipeydaire 1 atfpytidegineytagasboxylic acid (3-
pyridin-2-yl)-amde; ..

-14-( %EIWrioﬁe}lW?pm%?%/r?@%’enzoyI ) - pi perazin-1 _
6_5{11—](zwmdila‘n@ai’t’ny}b_@nmr)bipmyabin@ -alapydd@ﬂmﬁ?)-ca.rboxylic acid phenylamide;
gﬁg&%ﬁé{lLi_f{f%fr[n%@M@%%%%Déi}%@?giﬁﬁljp]}/?igigz'ilgg—B—-@éHfoxylic acid (5-chloro-2-
-yl ] - methaksghenghdmicar boxyl i ¢ acid (2-chl oropyri di n-

-yl )-am de; . : o o i
ST P e PN Petain: byIRYd7ine Ssprbopyic acid (25
-yl I - pinétb@zphenyBanidehoxyl i c acid (1/-/-indol -

-vl)- i de: . . . . : i - -4-
S T Bl s AR AP by rderine Srbopyy o (ot
azi nengtieayplosnyl)amideci d (1H-i ndol - 4-yl)-ani de;

-[4-(2-Tri fl yoromet hyl.- s, ik eyl -
BT R P T bR Aol o ilethory
6- [ 4- (pRedytjahlidmr omet hyl - benzoyl ) - pi perazi n-1-yl ] -pyrid

i ne-3-carbo i c [ - : ~BL 4810
SRR e Tblbelsai LyinRaR skatbd s RGE 2
-yl ] - pysthalgphered)amase; boxyl i ¢ aci d (4-net hyl t hi azol -

S e SRR Sy PRSP SoeAre gl IS (3

azi ne-detbarypbaryamideci d (5- net hyl t hi azol - 2-yl)-am de;

A-({8-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yl]pyridazine-3-carbonyl}amino)-benzoic
acid methyl ester;

4-({6~[4-(2—Trifluoromethylbenzoyl)piperazin—1—yl]pyridazine-3—carbonyl}amino)—benzoic
acid;

2-({6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yl]pyridazine-3-carbonyl}amino)-benzoic
acid methyl ester;

2-({6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yl]pyridazine-3-carbonyl}amino)-benzoic
acid;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (3,4-

dichlorophenyl)amide;
41. The compound of Claim 28 wherein:
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6-[4-(2-Trifluoronethyl-benzoyl)-pi perazin-1-yl]-pyrid

azi ne- 3-carboxylic acid (5-thioxo- 4,5-dihydro-1
woeRkpas02185t ri azol - 3-yl ) -am de; PCT/US2004/024548

6-[4-(2-Trifluoronethyl benzoyl) pi perazin-1-yl]-pyridaz

i ne-3-carboxylic acid (1Hbenzoi m dazol - 2-yl)-am de;

6-[4-(2-Trif | uoronethyl benzoyl) pi perazin-1

-yl ] pyri dagiise«@eg;ar boxylic acid (6-

met hyl pyri dazi - 3- L Enti ituted b bstituents
o (2 T R G R Sationlysubstituted by one or more substiuen

selbdtpy fronhazée peuB-coasisimoydfinaloacyaho( exo, thioxo, C4-Caalkyl, -OR",
XY RYL 871 Rs dikiam eew Rad e .

R YR, A TR a0y gt

-yl ] - pyri dRZisrheBylomtibaatly Isubstieted by S+€hirbaopiit dazi n-

%)ee( a]m lﬂce). .44. The conpound of C aim 28 wherein: A
I7g é”)vagﬂ, is C3-Cl2 heterocyclyl, C3-C
2het er ocyckgdralRKys indepetgieasrieciedbion|nafiogen. Gaetnlkyl,

t | ' . . - )
RO ALY )RR EBNIRY s bl RS ooupe
aK®, thioxo, O C3alkyl, -OR11, -C(OR1l1, -0OC(O R11,

- O (Pll, - > H . | .
oheryl opt PERAT o BEEEHFEEeP g SRl TBRRReA bt G el
Cotri hal oal kyl or G -Cé6tri hal oal koxy; each Rll is

i ndepggdeng}jé §§558&5q8gf lgmmﬂge%g]g@?cm eﬁ@ﬁﬁ'r%ﬂ selected from

C3- Cecyel o aral Kyl'"or "aryl "(optidnally o
shebgrolp wbresisting toh pyritinyh rpurioy! epytiatioy! gneely sipdazahd, keggpimidazolyl,

R12 is ., ndepe s i
aBpregy. JRERE R RSO R, PRERD Ribo, friszoly
@nawyricadsd.sti ng of the foll ow ng:
6-[4-(2-Trifluoronethyl benzoyl) pi perazin-1-yl]-pyridaz

I ne- 3-carboxylic acid indan-1- ylam de; o

6- [ 4- (42- Tr iThewompoendhyl Gleinz 43 s§lpited fram the grapp] copgisiingaef the
iq - 3- carboxylic acid (2-oxo-1,3- diaza-bicyclof 3.

IQETﬁ - 3-en-4-yl ) ani de; o

G- U4 2(ifiTorofethylteneepidesarioyllpirideriagBreatbgnylic agid (Rtghloro-
i ne- 3-car.h [ cid (5-oxo-4,5-

di hydrpgf"i'f’%%ta{‘@&%l -3-yl)ani de: _ o

&[4 2(RifToiofetiothemeo Hpinsearin g 1y)lpiriseriagidrearbgyylic pyid (az

A Vo o
(B @-TrBubonfdthydreaey! Injderarm 2 oilpyridsziper3agarpaxylic geid (7H-purin-6-
yhamide;
6—[4-(2—Triﬂuoromethylbenzoyl)piperazin-1-yl]pyridazine-B—carboxylic acid pyrazin-2-
ylamide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yl}-pyridazine-3-carboxylic acid (1H-tetrazol-
5-yl)amide;
6-[4-(2—Triﬂuoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid (2H-
[1,2,41triazol-3-yl)amide;
6-[4—(2-Triﬂuoromethylbenzoyl)piperazin—1-yl]pyridazine-3-carboxylic acid (3-methyl-
isoxazol-5-yl)amide;
6-[4-(2—Triﬂuoromethylbenzoyl)piperazin-1—yl]—pyridazine-3-carboxylic acid (5-methyl-
isoxazol-3-yl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yl}-pyridazine-3-carboxylic acid (1H-pyrazol-
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pyri dazi n-3-yl }-am de;
6-[4-(2-Trifluoronethyl-benzoyl) - pi perazin-1
wopbis/apysss dazi ne- 3- car boxylic acid (2- PCT/US2004/024548
t hi ophen-2-yl -et hyl)-am de;
6-[4-(2-Trifluoromethyl benzoyl) pi perazin-1
-yl ] pyridazi ne-3-carboxylic acid (2-
benzog-yahidepxol - 5-yl ~et hyl )am de;

%~éﬁ£—€§2:—£ ip%%%tﬁ@{)%g%gﬁ% %grgﬁﬁq It@rﬁgﬁﬁé 'Brl:a?'b&yilcpé(&él ?@Hethyl—
2- pyrnmpyraaey$-glodTyiH%am de; . .
géi %iﬂ“ﬁé ?tH@E%&r%%HP% E&S%ﬁ%}(m%ﬁgﬁl 5'3”0?11?&5!#(9&?6 gz\ghidin-z
6-[ 4- &lam'BerfI uor omet hyl be_nzoyl ) pi perazin-1
e
are eﬂem|® Ais oxygen Wis -C(ONRL)-; RLis

Pﬁ% gﬂ'ﬁ&ﬁ?ﬁ"?‘%&? ragqu]Rﬁy E\g’dRémg %agrr;i‘%@n% acid (4-methyl-

met hy pyrimi@inkyiyanaide; trl f | uor onet hyI and R6, R6a, R7,

e B e oo AR B B SRR oRedatib o 0 crp 25

of C aihwréQ)ymmlel)Emdes C G ZCycI oal kyl or C4 C|

é‘ingg)&g r%rg?W{thH%o glgfe % % F rlds#ﬁﬁté Eéjrhgﬁlip)écig M6-oxo-1,6-

consi ghyth- mtrmm_’v_lyl)a@d@al kyl, C Co6tri halpoal kyl or

L

of haln3,4fniafiatslihgbrameky| and Cr Cetri hal oal koxy; and

%3%{2%5% tlfu%gmeg‘ué(%ﬁ%% Eip:eyazﬁwe ?ﬁ-g?ﬁdaé;z aﬂ%r% Pé(r@ﬁ%g @[%cndqﬁlazol -2-

conmpoynehig@d; Cl ai m 47 sel ected fromthe group

TR PR atprr s ars >

I n- 1- ylanpys;i dazi n- 3- yl }butyram de;

%Gét(g-fl%i_ﬂJgr%Fnaem%Bgrhz%%igg%%ﬂ-ainﬁ]%%m-éﬁaI@Bi(ﬂic acid pyridazin-3-
ylamide;

6-[4—(2-Triﬂuoromethyl-benzoyl)piperazin-1—yI]pyridazine-3-carboxylic acid pyridin-3-
ylamide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yl]pyridazine-3-carboxylic acid pyridin-4-
ylamide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yl]pyridazine-3-carboxylic acid (6-oxo-1,6-
dihydro-[1,3,5)triazin-2-yl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3—carboxylic acid (5-fluoro-
pyridin-2-yl)-amide;

6-[4-(2-Triﬂuoromethyl-benzoyl)—piperazin—1-yI]-pyridazine-3-carboxylic acid (5-cyano-
pyridin-2-yl)-amide;

8-[4-(2-Trifluoromethyl-benzoyl)-piperazin-1 -yl}-pyridazine-3-carboxylic acid (4,6-
dimethyl-pyrimidin-2-yl)-amide;

6-[4-(2—Trifluoromethyl—benzoyl)-piperazin-1-yl]—pyridazine-3-carboxylic acid (2-chloro-
pyridin-4-yl)-amide;
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trifluoronethyl benzoyl ) pi perazin-1-yl]pyridazin-3-yl}a
m de; Cycl opropanecar boxylic acid

wo@e(sM(adstri f | uor onet hyl - benzoyl ) pi per azi n- 1- pCTpgedoda24548
zin-3- yl}am de;
1-Tri fl uoronet hyl cycl opr opanecar boxylic acid
{6-[4-(2-trifluoronethyl benzoyl) pi per azi n-
164A-(Polriflugepmeathyd-benzeyhitpiresrazimd -yi]-pyridazine-3-carboxylic acid (1H-indol-
2- Pheqykﬁgﬁt fpropanecarboxylic acid {6-[4-(2-trif
| uor one enzoyl ) pi perazin-1 -
VA Ha(y?rTrdlsdQiqm@hwbpamyﬁempm@szwg -pyoitazing8-cafboy i avidi@ H-indol-
wher elgpy, ides O G 2alkyl, C2~C 2al kenyl, GC
al koxy 0 ? - Cl2al koxyal kyl, each of which is
dbta-@ntiflugromeiiy-beuzayt- l:mer@mremaﬂ pyddazisa:Bshbongintid (1H-

sel ect; roup consisting of halo, cyano,
0Xo0, %gf(;[)@”]&%@ﬁggl kyl, -OR11, -C(OR11l, -OC(O R11,

6@(4@2@1@0@@((!@) N(alﬁzoyg)pz)eremf R13)12yriaziis 8calmkgrl dcid (1H-
cycl Oahlxé‘a\é'ol é‘&ﬁ aﬁ{& R3 is phenyl optionally
a

substi tuted d, G -Co6trihal oal kyl or Cr
@Hr(ﬁhﬁiflaanont@ﬂwl bewmaslyl)Riperazin- -yl qyedatemd-8agekgictaed (4-methyl-

from coal kyl, C3-Cé6eycl oal kyl, aral kyl or
WIQE&W} ?@sbbstltut ed with one or nore halo

opti ona
é—@éﬁrrﬂugr@meélydyheml)mg)elram@ﬁ'ﬂdﬂnﬂdlzynesmcemogyd|cferctar(15 -methyl-

hydr o Iﬁ@@l kyl . 50. The compound of C aim 49
sel ec?@g (Q ﬁ group consisting of the

feolH@vlirilger2redEhenmoy Holpef &-2-y(lpytidadne dransekylicl derinBahioxo-
) pi acet am de;

> %E{)h%aﬁy&}fgiﬂﬁlﬂ %’%ﬁr‘gé}?ﬁ-&%%gﬁ% 'hyl benzoyl ) pi per azi n-

1:1 (P pyiFucramethybeprddipipeaarie -yl Dy @aireps-opyporpic iy H-

L/-{6 f thylb I 1-yl
et RO OIRRA IRRRIR 2 e hoxybt howyy -

L6f[4{(6-T[nﬂucqrgmethyfuenmxb)mmemmrbwzwld)aznpeﬁmlzonyhdaqrdi leyr

I dazi
L/ - I:T&hy'%\} &?@QI I"u ?hyl benzoyl ) pi perazi n-1-yl ] pyri
@a{ﬂr(ﬁ flwr})mzﬂ(yg)eBZQM)ptneréfZﬁmwkmmdpuw)Saaaelﬁcmyilcda;ld (6-

3- Met I?,gg@(o)gg\z,l nzgﬂg gl rh.ﬁéfér}am onet hyl benzoyl ) pi perazi n

- 1 yl l'fpé propi onam de;
PHEr o wwﬁlyfb@nmd)tmpérlauoﬂeyﬂemmwbbeerzmplrbqowpeam(enehloro-

% )Elalu% g%ész?ﬁ%gn[% %Hﬂ?ﬂjg?gg‘e?ﬁyl benzoyl ) pi perazi n-
1-yl ] pyridazin-3-yl }acet am de;
44, The compound of Claim 28 wherein:

A is oxygen;

R?is Cs-Cy2 heterocyclyl, Cs-Cysheterocyclylalkyl or
Cs-Cqoheteroarylalkyl, each optionally substituted by one or more substituents selected
from the group consisting of halo, cyano, oxo, thioxo, Ci-Csalkyl, -OR", -C(O)R",
-OC(O)R", -C(O)OR", -C(O)N(R"®); and C,-Cgtrihaloalkyl;

R® is phenyl optionally substituted by halo, Cy-Cgtrihaloalkyl or
C4-Cgtrihaloalkoxy;

each R" is independently selected from hydrogen, Cy-Cgalkyl,
Cs-Cecycloalkyl, aralkyl or aryl (optionally substituted with one or more halo groups);

and

each R is independently selected from hydrogen or C;-Cgalkyl.
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2-Methyl -1-{6-[4-(2-trifluoronethyl benzoyl) pi perazin-1
-yl ] pyridazin-3- yl carbanoyl } propyl am ne;
wa-200smn sy - N- { 6- [ 4- (2-trifl uoromet hyl benzoyl ) pPOeUa20m024548
1-yi] pyridazin-3-yl }acet am de;
{6-[4-(2-Trifluoromethyl benzoyl) pi perazin-1-yl]pyridaz
i n-3~yl }carbam c acid butyl ester;
{6-[4-(2-Trifluoromethyl benzoyl) pi perazi n-1-yl]pyridaz

in-3-yi} C;‘ﬁ' lgg o@(ﬁ;ﬁddof Qﬁéfﬂyfﬁ seefl"éc‘?éd frc{nq ’dLe gr(oap I&'\sﬁstmg of the

| uoro
ﬂmmegrlda2|n 3- yI}carban1c aC|d i sobutyl ester;

S TRTEREBE BT RO EU b RPRRE Barbo s B icah-1-
{ 6- [ 4yladides i f 1 uor omet hyl benzoyl ) pi perazin-1
R e e ST S e
1-yl] dpya-bd@zlo[&’se]ybai Bemzép)ateide;

bR PLASTER I ot et ey
{dI AAdﬁydmmemEOIWYImvmd@ywl perazi n- | yl Jpyri da2| n-S

- r.han c Th
e R R e
opt i oplahlige;substi tuted by one or nore substituents

S5 A 05 B0 109y s g

C(O) ORida zin-E PaN(idRS 2) 2 N( R12)2, Cr C6tri hal oal kyl ,

?J% é? qJ{Iﬁ%f(ggmg yﬂg%{rlzbylgﬁee ﬁgﬁ ggﬁféz?r%n@lz%ﬁoxyhc acid (2-

- C6t rltmmmm@lxe;thy&)aamldm1 [ s [ ndependent ly sel ected
ST SRR Port RRp el MG 08 st gl ey 2-Of
gr oup$>)anzc£[md]okaca«nhS-R]Lchyls)amldel,ependent I y sel ected from

r )

B8 o ROt S T PP 22 o
4- ( 4A- epynidiyDhiethyl)yamide;

d[é}z((lé ﬂ@uér%pe&ﬂ&de%géﬁ@ewé RE! gﬁ%,dérlﬁ%%op )&ﬁslaéﬂi [ RYridin-2-

L/ {6 y[e:lhy(l)zmide falnd_or onet hyl benzoyl ) - pi perazi n-1-yl ] - py
gﬂ% 13Soromehﬁfb%%&g&?eg%gﬁgf%!]pﬂl?ﬁzﬁ@@(%‘ﬂ&yﬁé alH fdymdin-2-yl-

methyl)amide.

46. The compound of Claim 27 wherein:
x and y are each 1;
A is oxygen;
Wis -C(O)N(R")~;
R' is hydrogen, methyl or ethy};
R* and R® are each independently selected from hydrogen, fluoro,
chloro, methyl, methoxy and trifluoromethyl; and

R® R% R’, R, R% R® R® and R* are each independently selected
from hydrogen or C4-Csalkyl.

47. The compound of Claim 46 wherein:
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A is oxygen;, Wis -N(R1)C(O-; Rl is hydrogen, nethyl

or ethyl; R2 is cycl opropylethyl or cycl opropyl nethyl;
we2o0is1pisenyl optional ly substituted by one or PADMUS2004/024548

substituents selected fromthe group consisting of

fluoro, chloro and trifluoronethyl; R4 and R5 are each

hydrogen; and R6, R6a, R7, R7a, R8, R8a, R9, and R9a

are each hRUsAet CcyBbalkTher Cobnoxamiiyfaliel, giaph setionally

sel ed fromt i,Skd f i N 1
SR b SR LR ot B b o
Cy—lC%qﬂw,i CagitriesiGalioapbayy| i ¢ acid (2-

cycl opropyke : . .

6 - (5- I oo sl suesiyiph b oos o more iafyoqt ioce
fromrthel goiup eoBsistingod ogloi, €1-&elritialpakyl and Cy-

cycl opr opyl et hyli) ami.de; .
6-[4-(2-Tr F%hu%r c')ssrempg‘feﬁrggﬂ o@?‘?%?%g?rgzqyﬁ[of? ?/’I ?b?‘ﬁ'k é’lzi
0e-C3eychalkyk vyl or aikgl. cycl opr opyl net hyl am de. 55. The
conpound of Claim31 wherein: x and y are each 1; Ais
oxygen;Wis -N(RL)C(O-; Rl is hydrogen, nethyl or
et hyl 48R2 The GompBarickyf|Claipt 4 bsei¢dtgd Eabdhe graupgonpsisting of the
-O%%QQM; R3 is phenyl optionally substituted by one
6 P2 substituents selected fromthe gr oup
de(?&loﬂ;mky\g\l—(ﬁ—[#(I2ttxjfdtm,romhihy)lbenmyﬂPipﬁﬁazlnubvlm}'éﬂ@%im-?' R4
and R5,are_each hydrogen; R6, R6a, R7, R7a, R8, R8a,

, '&b%gmiorceg each hydrogen; and R11 is hydrogen,
e, hgiTetramieiHylayclofropankaasidxyfceadiy {6-[438- The conpound

o ot BE B b auh NS BRI IYRARIGEN O Of the

@yMbbmpbné’c-a(rk@cﬁeyﬁa‘rac(iQ{6—[4—@#’([]&!(16@93%&/!-&%’!2@&11igqﬁﬁé@ﬁa/ﬂpwidaZin'3*
1-yl]- B%ridgazi ne- 3- carbonyl } am no) pent anoi ¢ aci d

met hyPV &89t ; 6-[4-(2-Tri f

lumriflooehisthbemcopydpepegebaiinadid {6-[4-(2-trifluoromethylbenzoyl)piperazin-
-yl ] pyridazine. 3- xyljc acid (3-

et by BT FafanRsnd

2-Phenylcyclopropanecarboxylic acid {6-]4-(2-trifluoromethylbenzoyl)piperazin-1-

strihaloalkoxy; and

yllpyridazin-3-yl}jamide.

49. The compound of Claim 46 wherein:

R? is C,-Cqalkyl, C-Coalkenyl, C4-Cgalkoxy or Cs-Cysalkoxyalkyl, each
of which is optionally substituted by one or more substituents selected from the group
consisting of halo, cyano, oxo, thioxo, Ci-Csalkyl, -OR™, -C(O)R"", -OC(O)R",
-C(0)OR", -C(O)N(R"?),, -N(R"?),, C4-Cstrihaloalkyl, cycloalkyl and aryl;

R is phenyl optionally substituted by halo, Cs-Cetrihaloalkyl or
C,-Cgtrihaloalkoxy;

each R" is independently selected from hydrogen, C4-Cgalkyl,
C5-Ceeycloalkyl, aralkyl or aryl (optionally substituted with one or more halo groups);
and

each R" is independently selected from hydrogen or C;-Cealkyl.

50. The compound of Claim 49 selected from the group consisting of the

following:
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6-[4-(5-Fluoro-2-trif |uoronethyl benzoyl) pi perazin-1
-yl ] pyridazi ne-3-carboxylic acid (3-
woRbiFiiss yl ) am de; PCT/US2004/024548
6-[4- (4-Fluoro-2-trifluoromethyl benzoyl) pi perazi n-1-yl
] péri dazi ne- 3-carboxylic acid (3- nethyl butyl)am de;
an
Z-BShhiply-12-{§-{B Hflidremethyibanzayhpipeydzbe hyisyrippzipSrdziceiamide;

yl : st .
Ao ol B Ab AR LR ERS Yot
ZxO'ysIompglmthWiM{@M(Rﬁbiﬂl(db@methﬁbenzpyhmem@mr1 -Yhipyridakzin-3-
or emgalﬁé aR2 4.s 2- phenyl et hyl or 3-phenyl propyl where

t he oup is optionally substituted by one or
m-MeﬁtdxséthbM -&5- [4F(dém&mneﬂ1ylbereioeybtpé:wrazimmyﬂhyrﬁa@in -3-
fl uor@} ¢ OR11; R3 is phenyl optionally substituted

by on PaﬁB‘?e substituents selected fromthe group
NQS&E&-Q—Tnngomémﬁmylbemoybmbenamna’n;zl]ayndfﬁzlmréfy@%tm& R4

an -are each .h n, R6, R6a, R7, R7a, R8, R8a,

RO gﬁ'&l”‘#&@%"&?@%‘ggﬂgﬁ‘gurogen and R11 is hydrogen,

By xy- (G- (2eirifldaramelhyibeisdyBbipgtazBe]-yineideginBound of

fC'olai 0%?7 sgrl]aerﬁlged fromthe group consisting of the

B-F{hén6&Nﬁ6{4-®nﬂmhwtmmnm1)pmep@ﬂraiiyﬁ-pylcigaq'?rp?f i dazi
ne- 3- C@)rrbOX¥ g aci d phenet hyl am de;
6-[4-Y ?onethylbenzoyl)plpera2|n 1

23AukgxyFN-{B - (2etriuarambiygipen oy pipdrafzih- {-4pyridazin-3-ylyacetamide;
hyl i de:

ERARSEB YR AR rissirray ppyriazin o

- y| ] pylcarttamiopiger8pyiamninexyl i ¢ aci d [ 2-(3-

Hﬁf\%bo h&agﬁ%-ﬁz-gg\flp%rgn‘gg} abze?ﬁl)@pgp%r;-{irl]-tl -yllpyridazin-3-yl}acetamide;

{614} @yFrifidaminrethydeenaoyi pindrazin-deflJdyridgzin-3-yl}carbamic acid butyl ester;

??4(_&' -g’{fhorls%{l? 3?21\/‘] e%égf)ﬂ&q% é%zg% l)ﬁl]B}lndazm -3- xl}Cfrbamlc acid propyl ester;

(p!yTnfkdanrmmfﬂa&raowmgdramn-aml]gyr[@z(ms -yl}carbamic acid isobutyl
fI uoro thenyl )ethyl Jam de. 59. The conpound of C ai m 47
wher ePRA<"x" and y are each 1,
{6-[4-(2- Tnﬂuoromethylbenzoyl)plperazm -1-yljpyridazin-3-yl}carbamic acid ethyl ester;

Hexanoic Acid {6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yl}-pyridazin-3-yl}amide;

4-Fluoro-N-{6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yll-pyridazin-3-yl}benzamide;

{6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazin-3-yl}carbamic acid 3,3-
dimethylbutyl ester; and

{6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazin-3-yljcarbamic acid 2-
cyclopropylethyl ester.

51.  The compound of Claim 46 wherein:

R? is C;-Cyzaralkyl optionally substituted by one or more substituents
selected from the group consisting of halo, cyano, oxo, thioxo, C4-Csalkyl, -OR",
-C(O)R™, -OC(O)R", -C(O)OR", -C(O)N(R™),, -N(R"?),, Cs-Cqtrihaloalkyl, cycloalkyl
and aryt;

R?® is phenyl optionally substituted by halo, C4-Cgtrihaloalkyl or
C,-Cetrihaloalkoxy;
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A is oxygen;, Wis -C(ONRLl)-; Rl is hydrogen, nethyl

or ethyl; R2 is cycl opropylethyl, cycl opropyl nethyl or
woyalsopessyl et hyl ; R3 is phenyl optionally subsCrtustmd024548
by one or nore substituents selected fromthe group

consi sting of fluoro, chloro and trifluoronmethyl; R4

and R5 are each independently sel ected from hydrogen,
fluoro, chlieach R nistirdapendentlyselecteddram hydragen aiCaikyl,

aﬁ‘sdcﬁ%baﬁ%\ afgﬁ( 'Cﬁ?ﬁ(f‘y n‘&?ﬁﬁa% B@Ptr??@gfh% rrcgrlrnsc?rg%al% groups);

hydr ogen e co
fﬁr@ycl opent yI - L/ {6-[4-(2-

trifluor On%ééﬁlﬁjeﬁqv‘i’&’ég)eﬁaa‘ﬁlkgéle feéfVcJ %cgbgﬁnzé)lrbs %Qéyp

ropi onam de. 61. The conpou erei’n
and y are eachl AIS oxygen; Wis -C(ONRL)-; Rl is

hydr oggn, gbh@éhmg% Eéle&%d toRl :grcﬁ% coﬁmstmg of the

phenyl optlonally substituted one or
Jollowding:uent s sel ected fromthe group consisting of

f4. MQVIchoWHh%ﬁﬁ)—W:{@-[%l é:? ftrifMBIr ﬂﬁgﬁy%inez%ﬁf'ﬂ%g%zﬁ% —?lﬁﬁ%/&l?%qur? 3-

I ndependent | y” Sel ec rom uoro,
met hy|Y3bwigtansts; andd trifl uor onet hyI and R6 R6a, R7,

%7 *FIE@(O I@ﬁd I@?ﬁn’{ 2 :rlm%ﬁorﬂéﬁxﬁ?)gmypgﬂ %}/ggggn 3-

npound of nanel n0|
{6- [4_y(}gtop|onam|de
trifluoromnethyl benzoyl)-pi perazin-1-y!]pyridazin-3-yl}
am de. 63. The conpound of O aim51 vvhere| n: x and vy
are e&h 1;Tha compeundenClain 28 whered):N(R1)-; Rl is

hydr ogen, ryeatnlay}Jarg ag,t\la]yl R2 i s 3-phenyl propyl; R3 is
phenyl optionally substltuted by one or nore

subst i t uentsis¥y@a ed from the group consisting of
fluoro, chhgso g técg j-fluoromethyl ; R4 and RS are each

i ndependent |y sel ed from hydr ogen, fl uoro,
R"is hydrogen, methyl or ethyl;

R? is cyclopropylethyl or cyclopropylmethyi;

R%is phenyl optionally substituted by one or more substituents selected
from the group consisting of fluoro, chloro and trifluoromethyl;

R* and R® are each hydrogen; and

R®, R®, R’, R, R?, R® R® and R* are each hydrogen.

54. The compound of Claim 53 selected from the group consisting of the
following:
6-[4~(2-Trifluoromethylbenzoyl)piperazin-1-ylJpyridazine-3-carboxylic acid (2-
cyclopropylethyl)amide;
6-[4-(5-Fluoro—2—triﬂuoromethylbenzoyl)piperazin-1-yl]pyridazine-B-carboxylic acid (2-
cyclopropylethyl)amide; and
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yllpyridazine-3-carboxylic acid
cyclopropylmethylamide.

55. The compound of Claim 31 wherein:
x and y are each 1;

A is oxygen;
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chloro, nmethyl, nethoxy and trifluoronethyl; and R6,

R6a, R7, R7a, R8, R8a, RO, and R9a are each hydrogen.
woe4o00shhessonmpound of C aim 63, namely PCT/US2004/024548

4- Phenyl - L/ -{6-[4-(2-

trifluoronethyl benzoyl) pi perazin-1-yl]pyridazin-3-yl}b

utyram de. 65. A nethod of treating a di sease or

condi ti on WesliNGREXC(BY; st ear oyl - CoA desat urase (SCD) in

a manmal , er e nprises adm nisterin
to a mm%hlsﬁgﬂ@g%&h%ﬁ@%?gg&?her apeuti cal | )
ef fective Ia%'rielmtcsekyla)pcﬁomikywnustﬁlﬂtembai-@(@)@.R%6. A
phar maceut iLcal [ L] § &I :
phar maceut '%Qc' |p|h§ﬁ)%r§§fei’<%r}agg Plé&:eﬁ){(uglédplﬁ)éﬁ% grnrgo%e substituents selected
%dnﬁ tiapgrotp cahdigting fof fadrd vehlaoeod trifobrametoytpound of

aim26. 64, € rmula (IV):R4A RS R6 R7 \
Réa ¢ Rl ?\Pdﬁ?m%g%%)%ﬂ%y&foﬂg’& YNN-/ R3/ R 8a R
RO R38 wherRi R® R’aRM, R’ &% RRamid Rfidepeactehidrggen; and or
3; each RIS, LN n y. I € e grou
consi st ngRof'S h{f%(?@%eﬁ%“@r] K apﬁgﬁe%@%{hgfr% y P
substituted with one or nore substituents sel ected

f i SLi -
tri 11 B onde g ioany S s S Bh e g8lnpersisie gie
folipwingne or nore substituents selected fromthe group
I St OXV i |

ARt o A
C2- Clé.’mgmyb}mdeWéntamG &«ie me;tfmiﬂyt&t;kenyl :

- ox - A , L
Er- SR bame b bes AL ARy it oo aci o
C3- Clﬁ'ieﬂ’[yﬂmtgft)gam@dc;jal kyl, aryl, C7-|C| 2aral kyl, Cr

roa n - : - LS aa .
PR FE RS MR oSS o2 Pl b aggac o
ri ngsmetreldutdiapédedent |y sel ected fromthe group
832—%A-ﬁulopo(32-?rfiﬂugyo%eqmlgéﬁzoyl%%e%ﬂﬁﬁgyll]}ﬁbrida‘%rn%b-@é}goxylic acid (3-
methylbutyl)amide; and

4-Methyl-2-({6-[4-(2-trifluoromethylbenzoyl)piperazin-1-ylJpyridazine-3-

carbonyl}amino)pentanoic acid.

57. The compound of Claim 35 wherein:

xand y are each 1;

A is oxygen;

W is -N(R"C(O)-;

R' is hydrogen, methyl or ethyi;

R? is 2-phenylethyl or 3-phenylpropyl where the phenyl group is
optionally substituted by one or more substituents independently selected from chioro,
fluoro or -OR";

R? is phenyl optionally substituted by one or more substituents selected
from the group consisting of fluoro, chloro and trifluoromethyl;

R* and R® are each hydrogen;

R®, R% R’, R R% R% R and R* are each hydrogen; and

R is hydrogen, methyl, ethyl or 1,1-dimethylethyl.
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het eroaryl and where sonme or all of the rings may be
fused to each other; R3 is selected fromthe group
woanmsigidsag of Cr Cl2al kyl, C2-Cl2al kenyl, PCT/US2004/024548
C2- Cl12hydroxyal kyl , C2-Cl12 hydroxyal kenyl, Cr

Cl2al koxy, C2-Cl2al koxyal kyl, C3-C 2cycl oal kyl ,

C4- Cl2cycl oal kyl al kyl, aryl, C7-Cl2aral kyl,

C3- Ci 2heter ocycl yl, C3-Ci 2heterocyclyl al kyl, Cr

Cl2h d h t k
CLoneLr Oahl e LR e FhufBhlfg o e
fliowgipgar e i ndependent |y sel ected fromthe group
R N o Rl A e L
f usedphgnedfdmiosher; R4 and RS are each |ndependently
AR e PP TSR DT R IRy fRs g o agi2-(+
R8 ReethoRPphenpetiRnade each i ndependently sel ected
h ;
G SR e B sl B s SRR e o
and RAgorbgrsiyhethylRinidgn 0Xo group, prow ded t hat V\:hﬁn
to er
Bt T e BB VP BRI A e a7 o B ORI e
R6a, azenylfg}apy])a&.dec{aad R9, and R9a are each
Bk (o SOy bROEoY ISR LA <P RS AD ot
R8a, ﬁ@or@ﬂ!ﬁbr@@&hﬁ/l@wﬁman al kyl ene bri dge while the
remai ning R6, R6a, R7, R7a, R8, R8a, R9, and R9a are
each i ndependently sel ected from hydrogen or Cr
C3al kgb; aTsteo@poEEGlaieTdhivhensler or taut oner .
thereof, a ph rrraceutlfally acceptable salt thereof, a

phar rraceut FCAF Y 1on thereof or a prodrug
t her eof . 6&|s$h@eaprrpound of Claim®67 wherein: x and y

are each 1; hydrogen or C| -C6alkyl; R2 is
sel ect ed f%fﬁ f&éﬁéﬁmzp consi sting of C3-Cl2al kyl,
C3- Cl2al kemylis hydBedeh? methybaryethyy | |
C3-Cl2h dr aI Kk aI koxval kyl .
& Clocyel RGHERSpETL BRI IR bt ovolopentylethyt
C3- Cl12het elFéttsymaHyl opfidnéllyZuetitnedynyl opealr kydre salrsfityents selected
/- Cl2ar al k het roar
Eorcitis aesisr pasisig 2yore SR un§bmeng;
substi t ut eR*layd M@r@éaamnée;mmbemﬂw smutezd fsarh bgdrede,flonto,
t ro con stln Qaf hal t hi oxo, Cr C3al kyl,
Fﬂ?i‘g u‘%(‘ 'EEEH%?rPWﬁ&ybgpgyl cycl oal kyl ,
het er ocycl WS, R%?r RT, R'hé&PeRBaRy landRi® are each hydrogen.
het er oaryl cycl oal kyl ;
60. The compound of Claim 59, namely, 3-Cyclopentyl-N-{6-[4-(2-
trifluoromethylbenzoyl)piperazin-1-ylpyridazin-3-yl}propionamide.

61. The compound of Claim 49 wherein:
x and y are each 1;
A is oxygen;
Wis -C(ON(R");
R' is hydrogen, methyl or ethyl;
R? is C4-Cealkyl;
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R3 is selected fromthe group consisting of

C3-Cl2al kyl, C3-Ci2al kenyl, C3-Cl2hydroxyal kyl, C3-Cl12
waypdsoiywas kenyl , C3- Cl2al koxy, C3-Cl2al koxyal kpCT/US2004/024548
C3-Cl2cycl oal kyl , C4-Cl2cycl oal kyl al kyl , aryl,

C7-Cl2aral kyl, C3-C 2heterocyclyl,

O G- "*heterocycl yl al kyl, CrC*heteroaryl and

C3- Cl2het eRrbigmpykayl Ioptionam eulsstibedbybne bemateoudsiRBents selected

are opti.onal subst it ut nor e
@ ﬁq TERLL sgséllng&f h%orf’r rf) [Rad rq%‘%%ong%ﬁgi sting of O C
6al kyl , CrR' &id Rﬁaﬂecmlchymdep@aq!erﬂﬁtselehtah dairkiaydyogedy, fluoro,
al kox G ,-Cba ul fo , | o, cyano, nitro,
iPofy i Ry o et ol o o ki) 2
cycl oaI kyI RS IRSt, &' pRYPC RS, IR, &RQyiand R&taze eactyhychwgian
het eroaryl cycl oal kyl; R4 and R5 are each i ndependently

sel ected from hydrogen, fluoro, chloro, methyl,
met hogy, antihé corhpalodaielidipl 61, RémeRGaleRY! lpeRBagicRBId {6-[4-(2-

are e sel ected from
H@H?VBBQHW&E”@R%C%’BWW ﬂbovn%fé’an g&gg}n% RS, R8a, R,
and ROa are each |ndependently sel ected from hydr ogen
or Cr 0 her or R7and R7a
t oget ﬁgrg 5568?1‘“8%‘@@3%% 'é‘g'? We remmining R6, R6a,
R7, R7a, RB,anR&@re%ch fnd RO9a are each i ndependently
sel ect ed from drogen or d-C 3al kyl ;or one of RG,
Rea, R7, ahd®®#9Pogether with one of R8, R8a, R9 and
R9a form aw &l Io(oeM@'pri dge, while the remaining R6,
R6a, R7, RZa, R R8a R9a are each
i ndependen &%Ygfo&?f‘eﬁ‘e yb(ﬁr]eﬁ rogen or Cr C3al kyl ;
each R11 |Rzismep@1wﬂ'ﬁ;byly sel ect ed from hydrogen, G

- Coal kyl
R12ai syi ndgéﬁwﬁlﬁ%&lg}) '08f &cﬁuggt't%reg%&ﬁ%%%rﬁe oy &ﬁﬂ&%eleoted
%ﬂﬂ élg brOL?&olnE bm]g:mfrmomé(lihlofo a@ldanﬂncﬁimaﬂwk ein: RRis

- Cl2cyc
ont onal |y Cat Al g HySGREBRYREIE B o e, tuore
8Rlbas; ey, rmambkyea@tmllpnromemysandlg of -OR11, CrCM kyl

or aryl; tR%'u% p,g pkgao galalné{ lfugl%té.atch'%gﬁo dn ON€ or

nore subs ted romthe group I'sting
of halo, G -C6tri haI oal kyl and CrC 6tri hal oal koxy;

and eagh IS 1nde 0 ogen,
o okt kyl'] eé@’”@%%’;‘/ ?@?k {5 “Zaﬁ*ﬁ” %ﬂgé;gmﬁ“ﬁﬁd(% The
wmnmnﬂhwber@oal)mpe&@znaem}wwzm Sniibutgragridaip

consi sting of the

65. A method of treating a disease or condition mediated by stearoyl-CoA
desaturase (SCD) in a mammal, wherein the method comprises administering to a

mammal in need thereof a therapeutically effective amount of a compound of Claim 26.
66. A pharmaceutical composition comprising a pharmaceutically
acceptable excipient and a therapeutically effective amount of a compound of Claim

26.

67. A compound of formula (IV):
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fol | ow ng:

1- (2- Phenyl cycl opropyl )-3-{6-[4-(2-trifluoronethyl benz
wopbyspipss azi n- 1-yl ] pyri dazi n-3- yl }urea,; PCT/US2004/024548

1- Cycl opentyl -3-{6-[4-(2-trifl uoronethyl benzoyl) pi pera

zin-1-yl]-pyridazin-3-yl}urea;

1- (3- Cycl opropyl propyl)-3-{6-[4-(2-trifl uoronethyl benz

oyl ) pi perazin-1-yl | pyri da2|R|5 3 WG RY ea;

1- Cycl opropyl net hyl - §-{6- [A4 (E [ fI ugg’enet hyl benzoyl )

pi perazin- 1-yIRpyrida yl }H o)

1-(2-Cycl qpropy\et hy -[ 4- 2-tr f1 uoy/onet hyl benzo
yl ) pi per &%i n- 1- i i =Nyl }ur ; (V)
1-(2-Cyclo o et hyl 6-[ 4- oro- grifluorone

t hyl benzoy}) pi Ner azi n=1- "Y1 ] pyr' I ﬁurea
1-(2- C,yclgﬁpropy@thyl) 3-{6-] -f‘?gjoROZtrlfluorone
t hyl benzoyl ) pi perazi n-1- yI]pyrléﬁz n-3-yl }urea;
1- Cycl ohexyhegsifis- [ 4- (2-tri fl uor omet hyl benzoyl ) pi per az

I
|1n(% )C/,y!:%gr%%y%t %ﬁ\ék‘}@{ an(fefﬂk'i %odl Tl uor obenzoyl) pi

per azi n- 1- ydach W' isiadepsréeyily seleded ford the group consisting of

é@ﬁ%@% (r:](; 8?{3‘%&?5@0&9%} gtib%ﬁﬁ_lfeo{ \ﬁ‘ Irgcgnze J)r s%b%t@géntg %elggyed from
Th@g@@np‘gumdlr@foﬂﬁlam me@®/ ahtefledrometRyl; Iasd CZ—CI;aIkﬂaipabmanh/
%tﬂ{ﬁ@é I\A%fth %%Q X v Holr'é ggbg? Yue?r&ese?e{cﬁég)ﬂ?m Eriqbértolu;t) lé@eﬁstlssugp of

gr oup consi st
@@@alawilhyd%yl s phenyl opt i onal I y substituted by one

or more s ; ofﬁé %&?&é&@rﬁéﬁ%%ﬂj ;{2; o ¥ %iPalkyl, C-Cizalkenyl,
@it@ﬂzh}@f@@ﬂk@k(};—%hdd@&gﬂk%ﬂ, CfgeCﬂzaIkthyeIhyle@g Rj:cycIoalkyl
T E R B R o e 5 Gl S T T e e
f(?mﬁﬁnhd’wogwbwddbfﬁmwemgry@ﬂkw he fol | ow ng:

1-[1- (4-Fl yorpphe mlﬁllt r’f‘quéﬁt Jcttﬁe {1gwl1%2(tg|4tnrn:g£ INnge?nnFﬁtet}%gs are

benzoyl ) pi per azin
indepederty selecish drop yretgan cc&s{sﬁng af @@Iqaﬂqyf hatercmyelylhytyl and

T RS D BMEG Pl A B
| benzoyl) p| a$ sedected frgm|thg gradi@zionsisting of C1-Cyaalkyl, C,-Cyalkenyl,
C2-Cyzhydroxyalkyl, C,-Cy, hydroxyalkenyl, C4-Cyqalkoxy, C,-Cqalkoxyalkyl,
Cs-Cyacycloalkyl, C4~Cqocycloalkylalkyl, aryl, C;-Cyaaralkyl, Cs-Cyzheterocyclyl,
Cs-Cyzheterocyclylalkyl, C4-Cqzheteroaryl and Cs-Cyzheteroarylalkyl;

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 and trifluoromethyl; and

R% R%, R’, R™, R® R®, R®, and R® are each independently selected
from hydrogen or C4-Csalkyl;

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®, R®,

R’, R™®, R®, R®, R’ and R* are each independently selected from hydrogen or
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3-yl }ureas;

1- Phenet hyl -3-{6-[4-(2-trifluoromnethyl benzoyl) pi perazi
wa-200501]65pyri dazi n- 3-yl }ur ea; PCT/US2004/024548

1- (4- Fl uorobenzyl)-3-{6-[4-(2-trifluoronethyl benzoyl)p

I perazin-1-yl]pyridazin-3-yl}urea; and

1-(3,4-Dichl orobenzyl)-3-{6-[4-(2-trifluoronethyl benzo

@l-Cplipgr azi n- 1-yl ]| pyri dazin-3- yl}urea. 73. The

conmpound of O ai.ms68saWHEer i Rs7a ' h© I 9a
substitut edf Waoén'ﬁe, %r }Aﬁrmrag'bslhubs F{hﬁﬁt%bgg%‘%g%{ﬁ&rﬁd R
fohre agratiyfenedmsgshilg toé rdmadioing RORE, BT, RE, R*ABE! RYland R3® are

: henyl , ) b
S apeReen AR s ey R b SLee s ol ot hg of

hal 0, O CétterdmidamadrkgrantiosieCor B6tomen dasedikarharmaggutically
each

1 is. independen .sel .

SR b B RRRL el AR A RBRBp ot
compound of Claim 73 selected fromthe group
consi stingpf th ol 1.0mi.n0ox -~
1-(4- uorl-ggi]q%ﬁgﬂ)?ﬁrig?\%‘%giZ\:ﬁrfﬁ uoaomet hyl benzoyl ) p
I perazi n- 1xghd ypye e ;n-3-yl }urea; an
1- (2-Fl uorophenyl )-3-{6-[ 4~(2-trifluoronethyl benzoyl)p
I perazi n- 1?5? %ylPi)hHirzoggq %E §/3I‘ %ﬁér!%yalf. 75. The conpound of
d ai m 68 wRéiseselectdddrdns ther@ip 2ersksfing of Cs-Cyalkyl, Cs-Cyoalkenyl,
R
Sgi0eeyedalkylalkyll Oe Cghelepoayolls CstC-sigtarboyeiiatyl,-20R1T-Graaralkyl,
-C(O 11: R3 |-S (onally substituted by one
E%n%ﬂggér%%'s??‘? Eé'r??%%[s%%)ae@? }é(gf')f romthe group
consi st i ngeath Raiswpti@rall@Btbstinattd hy lope camdrassudstituents selected
PrBifR ghPas ot BBt e WS e IERRETIORY, X ORoR™:
& -@skipbloalk§l, cydimlion hetuodyclyf, a0l diaterparysandietearieysioalkyl;
L 9701 SORSLHa Bt R b5 S Lot
ViG] gwidroxgaliey)} Os-6i-doppxgakemyl, CaCizalkexyh {b-Casikonyalkyl,
ﬁ %g%;&'?lé§|§§rﬁ¢%é§a%§%éégﬁ|élk‘ﬁ,r QUPELY ReARAYE) 81 REERE L
Do reterocybiidipgl,)G.3C Lstprbaty ad CsQudhetarearipienzoy | ) - p
i perazin-1-yl ' | N=43- II:%@ : . .
1-{6-[4-( 2,‘1%'-6 HJ%(%&S go?gﬁb&e%b}c\)/él #p Az Ny anya]lligtﬁsihy atl(;? tr)1¥ one or
Broyé bulBstifUniesdigdtdaliryrh the grapp consisting of C4-Cealkyl, C4-Cetrihaloalkyl,
C4-Cetrihaloalkoxy, C1-Csalkoxy, Cs-Csalkyisulfonyl, halo, cyano, nitro, hydroxy,
-N(R'?),, -C(O)OR", -S(O)N(R"),, cycloalkyl, heterocyclyl, aryl, heteroaryl and
heteroarylcycloalkyl;

R* and R® are each independently selected from hydrogen, fluoro,
chloro, methyl, methoxy and trifluoromethyl;

R® R% R’, R R® R%¥ R? and R* are each independently selected
from hydrogen or C4-Csalkyl;

Ré R® R’, R R® R® R® and R* are each independently selected
from hydrogen or C;-Cjalkyl;

or R® and R% together or R’and R" together are an oxo group while the
remaining R®, R®, R’, R”, R®, R®, R%, and R* are each independently selected from

hydrogen or C4-Csalkyl;
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1-(3,3-Dinethyl butyl)-3-{6-[4-(2-trifluoronethyl benzoy
| ) pi perazin-1-yl]pyridazin-3- yl}urea;

wa-20@/0183pr opoxyet hyl ) -3-{6-[4-(2-trifl uoronet Rgrhsomwep24548
|') - pi perazin-1-yl ] pyridazin-3- yljurea;
1- (3- Hydroxy-4, 4-di met hyl pentyl) 3-{6-[4-(2-trifluorom
et hyl benzoyl ) pi perazin-1- yl]pyridazin-3-yl %ur ea, o
1- Hexy| - 3- ¢reorfedof (3, R¥i R, wod &ifetoggtheewitbpng of BBRS%iRS-apd R*

prehi g e dnd, ifelfle remaining & h§7abe2532|’%"p$8;e$22."ﬁ
egdh] !preuildemtry s®legtadrara hydmden or Ci-Csalkyl;
1- (4- Met hyé&ﬂwglg &%ﬁ%{aé&éé@b}ﬂr BR8] dear

i perazin e conpoun o
Clacloalkyl, atyboradralkylxamhd y are each 1; each Rl is

hyd 12 . I
hyrogen, BEATRE b Bl oot Hagl of eea

selected fromthe group consisting offluoro, chloro

and t éfl uer o gdnd%}@%}ﬁ] é%'swﬁérg each i ndependently

sel ec ed from rogen uor o, [oro nmet hyl ,
met hoxy anB® tsr(BsF@M@)romwtyhyﬂ Qréndyd?@lky%‘&" eRrh oRtienallRs,

7 1
r R SR o SaEcho s 0RE ‘ﬂm‘ fig ofdlh GREREHS -OR",
CriChalgpmoaet;hyl benzoyl ) pi perazi n-1-yl ] pyridazin-3-yl}u

79. T

reggh 1 ea%ﬁ'sﬁ{&gﬂ%aﬁ%ge uﬁétmutgﬁ b ?:E%lr ﬂ}?r%( ﬁ%gitdén%" $elected
fremttié OroRB cossigthngmyf Ihatﬁlpﬂﬁi‘rawmakba&mit%ldl Qm@eérdﬁadﬂﬁlm ad
nor e subst 11 t
of 1 uor o, e By o REFEIEHN SR Fobl oA e BN
éa@acydmwwelactént anplkykl ect ed from hydrogen, fl uoro,
chl oro, nethyl, nethoxy and trifluoronethyl; and R6,

R6a, R7, R7a, R8, R8a, RO, and R9a are each hydrogen.
80. Tﬁf@ c offhe sompotindafiiain78n selegied {rom the group consisting of the

%olloﬁr[ﬁt -3-{6-[4-(2-

or omet hyl benzoyl ) pi perazi n-1-yl ] pyri dazin yl}u
rga-PrenylcyclopsopueB-{F-14t (Retrtuangmeathsiiosazoy 8p@era@mhﬁvﬂny@ﬁa21n 3-
medi a&ﬁ&[e?y st ear oyl - CoA desaturase (SCD) in a mammal ,

wher e ‘e met hod conprises adm nistering to a
1-Cyclopentyl-3-{6-[4-(2-trifluocromethylbenzoyl)piperazin-1-yl}-pyridazin-3-yljurea;

1-(3-Cyclopropylpropyl)-3-{6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yl]pyridazin-3-
yljurea;
1-Cyclopropylimethyl-3-{6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yllpyridazin-3-
yl}urea;
1-(2-Cyclopropylethyl)-3-{6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yl]pyridazin-3-
ylturea;
1-(2-Cyclopropylethyl)-3-{6-[4~(2-fluoro-6-trifluoromethylbenzoyl)piperazin-1-
yllpyridazin-3-yl}urea;
1-(2-Cyclopropylethyl)-3-{6-[4-(5-fluoro-2-trifluoromethylbenzoyl)piperazin-1-
yllpyridazin-3-yl}urea;
1-Cyclohexyl-3-{6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yl]pyridazin-3-yijurea
1-(2-Cyclopropylethyl)-3-{6-[4-(2,6-difluorobenzoyl)piperazin-1-yllpyridazin-3-yljurea;
and
1-(3-Cyclopropylpropyl)-3-{6-[4-(5-fluoro-2-triflucromethylbenzoyl)piperazin-1-
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mammal in need thereof a therapeutically effective

anount of a conpound of Claim&67. 82. A pharnmaceuti cal
woanpadidss on conpri sing a pharnmaceuti cal |y accepraiskm4/024548

exci pient and a therapeutically effective anount of a

conpound of Claim67. 83. A conpound of fornula

(Va):R4A R5 R 6a R6 R7 R\ R7aR1I0 R2 W J ) NN C-\

R3 (Va)lpyridazin-3ylNee® 0 r-C \ y R9a p 9 R8 wherein: x

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

-AONRL)-; -N(RL) XON(RL)- or -N(R1)C(OQ-; each Rl

i s i nddpenddetdopnpoghe of €ini 68 mhiehedn:gr oup consi sting of

hydr ogen; #Gs @ald(%é'ra&ﬁ é&?%ub%( :f[l‘ptﬁtl g%"g%B'W mtore soubstltuents

or more subst?tuen
@elestesitirang theforbuen eqnsistingpf halo, -DR' buOr-Graditylhy! ; and

C2- Coal kyl d vvlth one or

subst it uentFésméé Eﬁé@ b%fm?' H@f&{b%gﬁjgr ?Hp%rﬁngDtglfxents selected

ﬁ@ﬂh@ﬁ)@r@lmCdW@tlwW helR G15£3e$ré1amalleldarﬁd 6ncgthbalgaalmq and

consi stin o I ken

C7- C12hy d?ox aﬁ< F@gﬁeﬂ%%@% |fﬁegh§>rdr°%n Ci-Caalkyl,

@k&pmbo@kyl @le(graeﬁ”wd)xyal kyl, C3-Cl2cycl oal kyl,

C4- Cl2cycl oal kyl al kyl , C13- Cloar al kyl ,

C3- Cl2het erocycl yl , C3- C 2het erocycl yl al kyl, C G

2het er’dar y [ThegatpaBrdaBieiner baelpttal kpht thBgroup @ebietiteef the

fchlBer{ghe group consisting of CrCral kyl, C2-C 2al kenyl,
2hydr oxyal kyl , C2- C12hydr oxyal kenyl Cr

Gﬂzéﬂfmp@zylmm&&ew?wﬂuorﬁlﬁeﬁmevmwmpbsdzm -1-yllpyridazin-3-

A- Cl%ﬁ goal kyl al kyl, aryl, C7-Cl2aralkyl,

C3- C12het erocycl yl C3 Cl2het er ocycl yl al kyI

43¢ fh@[@qh@aylgqthkdll‘@{ﬁﬂ-((z tﬂﬂlﬁtmnemw»baidmblpeﬁémaﬂgﬂ]rR&dazm 3-

are eggt} éndependent |y selected from hydrogen, fluoro,

chl or met hyl, nethoxy, trifluoronmethyl, cyano, nitro

arl3 (Nﬂqugm}enﬂﬁ)romaﬁ {6_A- (2F&7f&40r@8ethﬂ83nzd§29plpemdmR9§ll]pyndaznn-

are egg}"}u}égdependent ly selected from hydrogen or Cr

C3al kyl;

1- Phenethyl 3-{6-[4—(2-tr|ﬂuoromethylbenzoyl)plperazm-1-yI]-pyridazin-B-yl}urea;

1-(4-FIuorobenzyl)-3-{6-[4-(2-triﬂuoromethylbenzoyl)piperazin-1—yI]pyridazin-B—yl}urea;

and

1-(3,4—DichIorobenzyl)-3—{6-[4-(2-triﬂuoromethylbenzoyl)piperazin-1-yl]pyridazin-3-
yliurea.

73. The compound of Claim 68 wherein:
R%is aryl optionally substituted by one or more substituents selected
from the group consisting of halo, -OR" or C;-Cjalkyl;
R® is phenyl optionally substituted by one or more substituents selected
from the group consisting of halo, C4-Cgtrihaloalkyl and C4-Cetrihaloalkoxy; and
each R" is independently selected from hydrogen, C;-Cgalkyl,
Cs-Cecycloalkyl, aryl or aralkyl.

74. The compound of Claim 73 selected from the group consisting of the
following:

1-(4-Fluorophenyl)-3-{6-[4-(2-trifluoromethylbenzoyl)piperazin-1 -yi]-pyridazin-3-yl}urea;

185



or R6 and R6a together, or R7and R7a together, or

R8and R8a together, or RO and R9a together are a n oxo
waroeswiigssovi ded that when V is -C(O -, R7and RZ&US2004/024548

together or R8 and R8a together do not forma n oxo

group, while the remaining R6, R6a, R7, Rr7a, R8, R8a,

R9, and ROa are each independently selected from

hydr ogesh or Cr C3al kyl; or one of R6, R6a, R7, and R7a

gﬁg oﬁ%ol'\‘\%}.nggg Ffé\ll\-ﬁj- rfﬁﬁ?rﬁeﬁ% }r@dag?\ﬁé\ﬂ)gy pgg&lﬁéggﬂbg@amﬁ 3-y|}urea

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

f d hyd Cr
Caat ks aAideBhn{in ot it do el Y L O8C a' ¢ rom

hydr ogen oR?&rCBatlkyll Cx-BrbydraurhlkyhoneyEraalkekyakyReaghn
Eﬁ{io %ﬁ%%t{sﬂﬂt&y t%y oY rﬂ&%%rﬂl}ﬂgntué}%@, Akl %Wthe gFoulp consisting

er eol sONer, enant| oner or
bhbatleoDR%orpﬁé@)@Réuﬂ cal #/ acceptable salt ther eof, a

phar maceut 'R@ %T%h%?\gp R%bﬁél@%u%&@]t%ﬁfbyg)é H{o?é’ E\S&tltueng selected

t her eof .
&om tbagmuprmegemr@emfm:ajp G- Oéﬁuhsloamylml)ﬂ@ﬁ%iﬂhmxmaﬂ

hydr ogen or the p
consi sting o&{ @%@X#@c@%ﬂé&al%ﬁi@ﬁ&ﬁqﬂ FO%% 6 “CRHIRY,
Co-Cetytinyedityty ey lok gitalkyC2 - C12hydr oxyal kenyl, GCi
- Cl2al koxy, C2-Cl2al koxyal kyl, C3- ClchcI oal kyl ,
C4- Cl2cycl oal kyl al kyl , G 3- Cloar al kyl ,
C3- Cl1ZBet efl beyodnpbuncm‘ -@aigheh eeledgd frymdhﬁwoup@onS!Stmg of the
g‘é'(%m’%t eroaryl, and C3-Cl2heteroaryl al kyl; each R2 is

OFal | y substi t ut ed by one or nore substi t uent s
SeB614R-Trituorderhethgbengeybripsiagin: g l-pyridazines-yikyyside)propionic acid

oxo t@g_‘g&era C3al kyl, -OR11, -C(OR 11, -OC(O R 11,
Y C(ON(R 12)2, -N(R12)2, Cr
@%wtylhﬂ{ﬁe[aﬂ(Rymﬂuouyndatbﬂbkrgzloyl)Mmrexioijyj]pyridazén—?{yl}urea
n(,{h?(ﬁ&&[hwgg-g& 1?{12?:}@ rX#n‘é%&lb%ﬁ%Sé pl%&%ﬁlhsl SipYREA3-yiures;
62{6@4-23.5@fh§drobe®zomp|®ngzim-dxyﬁgyrﬁqazm -3-yl}-3- (3 -methylbutyl)urea;

L

C7- Cl3Bumbkyl , C3- Cl2heter ocycl yI

- | . } . (A
AL SLRRITYy ny BogMAMRAE ORE b e
subst iviluteed by one or nore substitutents selected from
th r | St A4-
ok CORCS  E S e LN
C6al kyllpyridaginyd-ylluréd;R12) 2, -OC(O R 11, -C(O OR 11,
W%Qy%@&&&lzztriﬂuoromethylbenzoyl)piperazin-1 -yljpyridazin-3-yljurea;
1-Heptyl-3-{6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yllpyridazin-3-yljurea; and
1-(4-Methylpentyl)-3-{6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yl]pyridazin-3-yljurea

77. The compound of Claim 71 wherein:
x and y are each 1,
each R' is hydrogen, methyl or ethyl;
R? is benzyl;
R3 is phenyl optionally substituted by one or more substituents selected

from the group consisting of fluoro, chioro and trifluoromethyl;
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cycl oal kyl, heterocyclyl and heteroaryl cycl oal kyl; R4

and R5 are each independently sel ected from hydrogen,
wohousroeiesshl oro, nethyl, nethoxy, trifl uoronet RgI/US2004/024548

cyano, nitro or -N(R12)2; R6, R6a, R7, R7a, R8, R8a,

R9, and R9a are each independently selected from

hydrogen or C C3al kyl; R10 is hydrogen or Cr C3al kyl ;

each R11 i B*andlBpersdeathlindepehdarttiydefectsa ftopa hytyegen, @uoro,

| kyl - y.Cl y r aral kyl; and each
%groi, ﬁ"e.‘“ﬁ(gi“eé‘n nﬁqﬂdqaﬂée e”&?tggl’ %rr'cgm hydr ogen or
C-i - Coa! kyR%88°, RhBR"cBAIRIAR?, afd B airmeddh hyrrogem: R2
is C3-C|2cycl oal kyl or CrCrcycl oal kyl al kyl, each
optionally substituted by one or nore substituents
sel ecgd f Thercohpoydni Clamn&l, saimely loBemzai-8{6-(3-(2-

R A I g S ST

substituents selected fromthe group consisting of

hal o, ,gyan nj - [kyl, CC

6tri h5§'oal EW 05@5@:%d{‘ér4f&g§ﬁ%7§ \8%%?%' d- C 6al kyl sul fonyl
-N(R12) Z, x@af@arRdiéach G(O OR 11, -S(O 2N(R12)2 and

cycl oal kyl ; h is i ly selected from

hydr ogen, @%a'ﬁ@%ﬁoggﬁ’-@%ggygg{%yl , aryl or

aral kyl ; aRfisgmaityR12 i s i ndependently sel ected from

hydr ogen o | Ky Ii;

sel ect ed fEggqq%@g%h%a'@%%%@?ﬁg%g gt% ﬂg‘%}%%%&h{uﬁgg selected
Geoindhé¢ grolipi cohsistirgnas tfhgiob elrenpl Gneli ipkurcaanethyl;

-yl T pyri daﬁh?ﬁa %’5%% %&@ﬁ%h&e%eﬁ&érqu(s%bcted from hydrogen, fluoro,
cycl opropylethyl) am de;

6hiprb; (riettisl, netbexd-dndi tfillucsoroetdyihghdenzyl ) pi per azi n- 1-yl ]

pyri dazi ney3-gar ] L€ &G %

cycl opr opyﬁe’t‘?@’l F)Qgﬁyda , R Fg’ GAd R® are each hydrogen.

6-[4- (4-Fluoro-2-trifluoromethyl benzyl) - pi perazi n-1-yl

1 pyridazi ne; 3- 1,G..:ACH ATH AR IA(D.

A og;ﬁ.opyﬁg%ﬁéilrﬁg)gm;dalﬁﬁ@ nbfiely 1-Pentyl-3-{6-j4-(2
GifudrofrsiiGhidarzoy Pitarafin-deflpyrtakint bphued.) pi per azi n- 1

-yl ] pyridazi ne-3-carboxylic acid (2-

cycl opropyl et hyl ) am de;

6- [ 4- 82- ChiAonethdd bf ertiob ertisdapeiop eeredition-rediated yistearoyh-CoA

Bepsi SO B LBt i B ABLE SHDMAIR Sfictering to

avdporgllin oeetihgreopa therapeutically effective amount of a compound of Claim 67.
82. A pharmaceutical composition comprising a pharmaceutically

acceptable excipient and a therapeutically effective amount of a compound of Claim

67.

83. A compound of formula (Va):
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cycl opropyl et hyl ) am de; _
6-[4-(2, 4- D chl or obenzyl ) pi perazin-1
woybjspyrdsdazi ne- 3- car boxylic acid (2- PCT/US2004/024548
cycl opropyl et hyl ) am de; _ _
6-[4- (5-Fluoro-2-trifluoronethyl benzyl) pi perazin-1
-yl ] pyridazi ne- 3-car boxyl i cdaci d6(3-
cycl opropyl propyl )@4ni de; as R® R7 _ _
6¥{ 4- Fl- ?)?i Trifl uol§4nnet hyl pie ) e hird pi perazin- 1
-yl }-pyridazi ne-3-c [ - R
cycl opr opy gt hyl ) ar

I 7. A/methdd of [treating a
di sease orRGom# by st eare@—BA  (Va)
desaturase (SCD) in ——rTth , ergin tHe net hod
conprises adm ni sterfng'to ama( n 8need thereof a
therapeutically effective agg nt ,ofg aB@prrpound of
Cl aim83. 88. A pharnaceuti cal BOrFE)OS| tion conprising
a phar maceuwvherainl y acceptabl e exci pi ent and a

[ f i, t d of

Q2 m 63, 600 B EBAREF RS 4o %) . R R ReaRLO
\;Rﬁ W -J N @ iIRC(OWIR™)-; lN(Hf)ﬁngbN(\r?{)- gﬁl\ﬂ&?@(g)-gf 3w

rein: Xx are eac , .3
s - (O N F?h%;w "‘i_a N?ﬁi%r@%bﬂwegg‘%‘g & -t%( REYeceisingRin
RiydragennGefeaiklé npmqnaﬁ;efm?ﬂed W?Tmmi@brg?ri@;mpgmnﬂtf Eél@gted from

- | l.ona .

e 8Kth 1806 o 3, P B B dbane e tyrbupotonany
cumsiitstedvgthainetainmre setiytentr seldtdd fuarn anegroMp comsisling of
%tﬁpﬂ’ éwd h)%%)é onally substituted with one or nore
SUDS S

tUent’s sel ected fromthe group consi sting of
met hoxy andRHy delestyd B the gaipenheistify 6iG,t gl ,00PC, alkenyl,

I St Nal kyl o C2-Cl | kenyl

gn%f@%; 8)% 'aﬁ{%?‘y@%’??ﬂ'ﬁﬂ)’gﬁj@aﬁmk%‘&y?g'cgilkéx)ﬂh&’bxy,
@=@20@Mak@kﬁa4ﬂq;dyilo.€18ylﬁlkﬂlcQQEC(;@AW_KN(ZL C3-|Cl1(2h|eterocyclyl,

-£1 l.oal kyl aryl - ra Mg
G asrRe o Cne Bichnu Gy el dioadiians o
2het er oar yIR’ insele@ad GaRlbe gravarcphsibting of d%&:&@k%_&tﬁ@&@lﬂenyl,
;(%%élh&%@éﬁylpCg-%?zﬂlgllok{/]aqw%fyl, Z-_ 12alk20§<|y,k(¥ l-CmgﬁE)xyalkyl,
C3-C1gcyclo’alkyl, C4-Cqocycloalkylalkyl, aryl, C,-C.aralkyl, Cs-Cysheterocyclyl,
Cs-Cyzheterocyclylalkyl, C4-Cysheteroaryl and Cs-Cyoheteroarylalkyl;

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
from hydrogen or C;-Calkyl;

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(0)-, R"and R™
together or R®and R®* together do not form an oxo group, while the remaining R®, R®,
R’, R™ R®% R%, R®, and R* are each independently selected from hydrogen or
C+-Cialkyl;

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 C;-Cjalkyl;

R is hydrogen or C-Csalkyl; and
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met hoxy, trifluoronmethyl, cyano, nitro or -N(R12)2;

R6, Rb6a, R7, Rr7a, R8, R8a, R9, and R9a are each

i ndependently sel ected from hydrogen or C C3al kyl; or

R6 and Rﬁaeé&gﬁtz@mdegsﬁndaﬁmléf&@d frog elybegen or CRBgalkl;
R8a toget her, or et er are g loup,
provi ded tH‘é’ﬁ"d\‘Rﬂe‘?PW?Vﬁé th%%o ngyt&ehayr%igyt%@r}qu

Bﬁ%]ﬂ,nggﬁdrqgi%Mﬂ do not form an oxo group, while the

remai ni ng R6, Ro6a, R/, R7a, R8, R8
each i ndepgﬁé@éﬁqlf;cgm%rep%}tlg@ef Pbﬁ\”%%ﬁ&o? I:a%rmaceu’ucally

Ge@pkatie saMf theref, af phidemaddilical BémpasidorRthardod ged bridruyg thbreof.
one of R8, RBa, R9 and R9a form an al kyl ene bri dge,

while the remai ning R6, R6a, R7, R7a, R8, RBa, R9, and
Roa apg ea¢Hechﬂ96@rmﬂ‘rclélm seWreerd from hydrogen or

Ci-C3alkyl; R10 is hydro C3al kyl ; and each
R12 i s i nd&FEAdEne £3C 'Qp%rgq”gﬁntm%m hydr ogen or Cr

C6al kyl ; agy @ -sRhHE@)SONer, enantionmer or tautoner

t hereof, a phar ceuticall cceptabl e salt thereof, a
pharmaceut eaglt R cl? SéquP(S’ﬁX“ﬂ@?lggf or a prodrug

thea e?f 92 as“se?@géwﬂomfthé §10a lcagsAI@tgglcﬁemzazau{yl Cg_-Cmalkenyl
condlrtion neal ate aro es as
Gl xR Er-Eozhyiro %%ﬁl@é& Ltnakabdih, "

k:g - dJRIBERY, Cnmﬁé?Qoélk')%lEﬂfCé-G heaRpect- Cq:zabie)focyclyl
fective anmun a conp

et RO DI G N P BRI Goamalit;

phar maceut ieagh RY isasfiepaipubsiauiet I@ly@ﬁta o Rtbr@substituents selected
t@%g{ ’qalﬁg%ggédpcg)lnls%étlr?g I)fehcatlé \é?/ar?orr%%g t‘[hloxo aC H ngqu -C(O)RM,
-OC(O)R", -C(O)OR"", -C(O)N(R™),, -N(R™),, C1-Cetrlhaloalkyl, cycloalkyl,
heterocyclyl, aryl, heteroaryl and heteroarylcycloalkyl;

R? is selected from the group consisting of C4-Cypalkyl, C2-Cyzalkenyl,
C,-Cshydroxyalkyl, C,-Ciohydroxyalkenyl, Cs-Cqzalkoxy, C,-C;qalkoxyalkyl,
C;-Cyocycloalkyt, C4-Cyocycloalkylalkyl, aryl, Cr-Cqaaralkyl, C;-Cqzheterocyclyl,
C,-Cyoheterocyclylalkyl, C4-Cyzheteroaryl and Cs-Cyzheteroarylalkyl;

each R® is optionally substituted by one or more substitutents selected
from the group consisting of halo, cyano, nitro, hydroxy, C1-Csalkyl, C-Cstrihaloalkyl,
C,-Cytrihaloalkoxy, Cq-Cealkylsulfonyl, -N(R'?),, -OC(O)R"", -C(O)OR", -S(0),N(R"),,
cycloalkyl, heterocyclyl and heteroarylcycloalkyl;

R* and R® are each independently selected from hydrogen, fluoro,
chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or -N(R'?)y;

Ré R% R’ R R® R® R% and R® are each independently selected
from hydrogen or C,-Csalkyl;

"% is hydrogen or C4-Caalkyl;

each R" is independently selected from hydrogen, C-Cealkyl, Cs-
Cecycloalkyl, aryl or aralkyl; and

each R" is independently selected from hydrogen or C;-Cgalkyl.
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85. The compound of Claim 84 wherein:

R? is C3-Cy,cycloalkyl or C4-Cyocycloalkylalkyl, each optionally
substituted by one or more substituents selected from the group consisting of halo,
C,-Cgtrihaloalkyl, -OR", C;-Csalkyl or aryl;

R? is phenyl optionally substituted by one or more substituents selected
from the group consisting of halo, cyano, nitro, hydroxy, Cs-Csalkyl, C;-Cetrihaloalkyl,
C,-Cytrihaloalkoxy, Ci-Cealkylsulfonyl, -N(R'2),, -OC(O)R", -C(O)OR", -S(0)N(R"),
and cycloalkyl;

each R" is independently selected from hydrogen, C4-Csalkyl,
C3-Cgcycloalkyl, aryt or aralkyl; and

each R is independently selected from hydrogen or C,-Cgalkyl.

86. The compound of Claim 85 selected from the group consisting of the
following:
6-[4-(2-Trifluoromethylbenzyl)piperazin-1-yl]pyridazine-3-carboxylic acid (2-
cyclopropylethyl)amide;
6-[4-(5-Fluoro-2-trifluoromethylbenzyl)piperazin-1-ylJpyridazine-3-carboxylic acid (2-
cyclopropylethyl)amide;
6-[4-(4-Fluoro-2-trifluoromethylbenzyl)-piperazin-1-yllpyridazine-3-carboxylic acid (2-
cyclopropylethyl)amide;
6-[4-(5-Chloro-2-triflucromethylbenzyl)piperazin-1-yljpyridazine-3-carboxylic acid (2-
cyclopropylethyl)amide;
6-[4-(2-Chloro-4-fluorobenzyl)piperazin-1-yllpyridazine-3-carboxylic acid (2-
cyclopropylethyl)amide;
6-[4~(2,5-Dichlorobenzyl)piperazin-1-ylJpyridazine-3-carboxylic acid (2-
cyclopropylethyl)amide;
6-[4-(2,4-Dichlorobenzyl)piperazin-1-yljpyridazine-3-carboxylic acid (2-
cyclopropylethyl)amide;
6-[4-(5-Fluoro-2-trifluoromethylbenzyl)piperazin-1-yllpyridazine-3-carboxylic acid (3-
cyclopropylpropyl)amide; and
6~{4-[1-(2-Trifluoromethylphenyl)ethyl]piperazin-1-yl}-pyridazine-3-carboxylic acid (2-
cyclopropylethyl)amide.

87. A method of treating a disease or condition mediated by stearoyl-CoA

desaturase (SCD) in a mammal, wherein the method comprises administering to a
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mammal in need thereof a therapeutically effective amount of a compound of Claim 83.
88. A pharmaceutical composition comprising a pharmaceutically
acceptable excipient and a therapeutically effective amount of a compound of Claim

83.

89. A compound of formula (Vb):

4 5 6 7
R R Réa R™R R7a
X I
R*—W / \ N N—C—R®  (Vb)
H
N=—N (
y R8a
wherein:

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

W is -C(O)N(R")-; -N(R"YC(O)N(R")- or -N(R"C(O)-;

each R'is independently selected from the group consisting of
hydrogen; C,-Cesalkyl optionally substituted with one or more substituents selected from
the group consisting of halo, methyl or trifluoromethyl; and C,-Cgalky! optionally
substituted with one or more substituents selected from the group consisting of
methoxy and hydroxy;

R? is selected from the group consisting of C;-Cy,alkyl, C,-Cyzalkenyl,
C2-Cyzhydroxyalkyl, Co-Cqohydroxyalkenyl, C4-Cyzalkoxy, C,-Cqoalkoxyalkyl,
Cs-Cioeycloalkyl, C4-Coacycloalkylalkyl, aryl, C,-Cyaralkyl, Cs-Cysheterocyclyl,
Cs-Cyzheterocyclylalkyl, C-Cyzheteroaryl, and Cs-Cizheteroarylalkyl;

R? is selected from the group consisting of C7-Cyalkyl, C,-Cyralkenyl,
C2-Cizhydroxyalkyl, Co-Cqohydroxyalkenyl, C;-Cqpalkoxy or C2-Cyralkoxyalkyl

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
from hydrogen or C;-Czalkyl;

or R® and R* together, or R’and R together, or R%nd R® together, or
R® and R* together are an oxo group, provided that when V is -C(O)-, R7and R"

together or R® and R®? together do not form an oxo group, while the remaining R®, R®,
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R’, R™®, R®, R®, R% and R* are each independently selected from hydrogen or
C4-Cialkyl;

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 C;-Csalkyl; and

each R"7is independently selected from hydrogen or C;-Cealkyl;

as a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically

acceptable salt thereof, a pharmaceutical composition thereof or a prodrug thereof.

90. A method of treating a disease or condition mediated by stearoyl-CoA
desaturase (SCD) in a mammal, wherein the method comprises administering to a

mammal in need thereof a therapeutically effective amount of a compound of Claim 89.
91. A pharmaceutical composition comprising a pharmaceutically

acceptable excipient and a therapeutically effective amount of a compound of
Claim 89.
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