PYRIDAZINE DERIVATIVES AND THEIR USE AS THERAPEUTIC AGENTS FIELD OF THE
INVENTION The present invention relates generally to the field of inhibitors of stearoyl-CoA
desaturase, such as pyridazine derivatives, and uses for such compounds in treating and/or
preventing various human diseases, including those mediated by stearoyl-CoA desaturase (SCD)
enzymes, preferably SCD1, especially diseases related to elevated lipid levels, cardiovascular
disease, diabetes, obe5|t metabollc syndrome and the like. BACKGROUND OF THE INVENTION
10Acyl desaturase ehzye 5 ado all s edveckfrom either
dietary sources or de novo syntheS|s in the liver. Mammals syntheS|ze at Ieast three fatty acid
desaturases of diffieingt Spedificity that catalyze the addition of double bonds at the
delta-9, delta-6, and delta 5 posmons Stearoyl-CoA desaturases (SCDs) introduce a double bond in
the 09-010 position of 1%%?5?@8”f‘é(ﬁ?t%ld@a*?ﬁ@ﬁ?@f@t@ﬂ Ledsiarti aRitpaRiftsesA the:0) and
stearoyl- CoA (18:Bxtwhich arehconveitedite palratoteo € 0lefliBrluand oleaylGoA {8ty
respectlvelysTh%ta%tltseg,éng téh%@%@t%féﬁxaee@sretsd%tgb%@é%%éerateﬁ%m@sh iR

phospholipids, trﬂg 1)}/cerldes and cholesteryl esters. A number 6f mammalian SOD genés have been
cloned. For exarfipté ‘{462 @ﬁ&@&%@éﬁ%ﬁ%ﬁ?&ht&t%‘ Fo8ERIAHETEUF '8 BB Genes
have been isolat@ddrersimoasec{8SDikS 2is3aandidfalvhiletdrethasttabigchemicahrtedff8OD has
been known in rgig.and mice since the 1970's (Jeffcoat, R. etal., Elsevier Science (1984), Vol. 4, pp.
85-112: de Antueno, RJ, Lipids (1993)7 Vol. 28, No. 4, pp. 285-290), it has only recently been directly
implicated in hurBar disBasENpreressesi BRI dge SOD gene, SCD1, has been characterized in
humans. SCD1 is described in Brownlie etal, PCT published patent application, WO 01/62954, the
disclosure of which is hARSARRRIGTAST S0 By S ER%ERR W RE B IR &), IR ke GRBUR ARV SOES isoform
has recently beeteidentified, cihdrbieansecitibears littlecsequeteasihdmpiogyto aliermate mouse or rat
isoforms it has begnnamed; wuwan 2007 at:é%@&%ég%fﬂghtéaQﬁgt%ﬂt&teegtﬁemawo

02/26944, incorporated herein by reference in its entirety ate, no small-molecule, drug-like

compounds are KABWASHAR 8R4l I??HH%R%@HU%F@'%%W‘@&?E%q&?@ fEHSin
hydrocarbons havedegnlegededusioneal f osiudycSEPR activitle ¥nalvntexdiaglds macltide ¢hia-fatty
acids, cyclqeropeeetet@&%awédanf#treegst@tertémaéte%Hra%eb%tﬂfatgytseme(@e %&tf&@#% fis-12,

trans-10 conjugated linoleic acid is believed to inhib %%me activity and reduce the abundance

of SCD1 mRNA wilé o M1 COMfigasy ﬁﬁt@f&qg% G BA6EE H CYERpisentid fatty acids,
such as those fom@@nte’t@muTa%miémmee@essmmmm&ﬁrﬁFﬂbMS@@ &etivity. For example,

sterculic acid (8- (&@5%%@4%60&%6%%%0@@9&}; aaalv.ﬁaeaaq  esters,
(7-(2- octylcyclopropennyheg}tgnme amd)nan gt{?nd 01 derlvatlve te.rcul )é%é_nand aIvanyI fatty
a

acids, respzeé:tlvely, havmg cyc opronf)aenﬂe rlngs ﬁiﬁb osm soe GRS afé believed to

genes have been cloned from rat (SCD1, SCD2) and four 5(}{) genes have teen

isolated from mouse (SCD1, 2, 3, and 4). While the basic biochemical role of SCD has
been known in rats and mice since the 1870's {Jeffcoat, R. of af., Eisevier Science
(1984), Vol. 4, pp. 85-112; de Antueno, RJ, Lipids (1993}, Vol. 28, No. 4, pp. 285-280),
it has only recently been directly implicated in human disease processes.

25 A single SCD gene, S8CD1, has been characterized in humans. 8CD1 is
described in Brownile et al, PCT published patent application, WQ 01/62054, the
disclosure of which is hereby incorporated by reference in its entirety. A second
human 5CD 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

30 hSCDS5 (PCT published patent application, WO 02/26944, incorporated herein by
reference in its entirety).

To date, no smali-molecuie, drug-like compounds are known that specifically

inhibit or moduiate SCD activity. Certain long-chain hydrocarbons have been used



10inhibit SOD enzymatic activity by direct interaction with the enzyme, thus inhibiting delta-9
desaturation. Other agents that may inhibit SOD activity include thia-fatty acids, such as 9-thiastearic
acid (also called 8-nonylthiooctanoic acid) and other fatty acids with a sulfoxy moiety. These known
modulators of delta-9 desaturase activity are not useful for 15treating the diseases and disorders
linked to SCD1 biological activity. None of the known SOD inhibitor compounds are selective for SOD

or delta-9 desaﬁgf@ﬁ@aigga hEN AR PG AR SBILARRS 09 802K D8S T B dhia-fatty acids,

conjugated linoleic acids and c&clopropene fatty acids (malvalic acid and sterculic acid) are neither

useful at reasdiAINR PRSRAADGIEAPAESeaNH GPARE Y rEeditnRlsisiRsiE e Brstsdically2oactivity,
rather they demveristratensrossanhibiien bfoxhesdesatisinses; in particslantbageltahiand delta-6
desaturases by fhe cyclopropene falty acids, RNATVQRilgbcsl’g»%??r%frgq]@go%glea ule inhibitors of SOD
enzyme activity IS a major scientific and medical disappointment because evidance 1s now compelling

that SOD Activityais Bife CHYCIRSROSRSICIFREY #Fiton Ehan Hseaseprocadses Sartezgtionttie, 25A.D.
eta!, "RelationsbibelveassieaioykCansesatymsriactivity andplrsha-tiglyserdesn human and

h trig| i ia", J. Lipid Res. (2002), Vol. 43, Nq. , 1899-907; C , P.etal,
"Role for stear A ML YIS AL A IR 165 2 B GG R U 569 o
5579, pp. 240-8;ittaralsi,1 8. Mddi €. Jelivsives stesiroglHiCo A e sativasy-bfyration prepectyehice
against adiposityyi- oG 30NBln AGAGs SO (200RL YRl 99, N0 FeRR J148%:H-The present

invention solves this problem by Frese'n,tln new classes of compounds that are useful in modulating
SOD actilfty am*%bﬁ%ﬁ@w K /RT8VIBs BL SIS BIARAR R 18VER SBRIGNIEH I B4R in the
treatment of S@Mtediatadrdirensessuehoassdisgases reldde & CDdysiipideniadandigigarders of lipid

metabolism, 3 e Ise ted. \Y ipid levels, cardiovascular disea labetes,
obesity, metab%o%%gs’)gn %%iﬁr’mﬁ(? %#eg%&e%g égﬁ%@ﬁiﬁ%ﬁ%ﬁ%ﬁy%ﬁﬁ%ﬂ@g'%ﬁﬁé}\l%h%,géﬁ}e/sﬁ%é%discloses
novel pyridine g8lfSoxAice BPsuifsifdmide derivative compounds. POT Published Patent Applications,

WO 03/075929, WO GBEEG4QaNnE0Al103 07 6403, disdlase fempaundsbavingbistene deacetylase

inhi_bitir_lg1%nzy g,gat'tc a tigit ég§'§F nSde]i\/ll\/f[AeR;g(l%rée r Bt1 cg;sqloslure i(\)/vide ridazine o
derivatives tha éaalaﬁeﬁl]e aceflvﬁyo St royl- OR %e%sﬁura 8.%§%€§£ 6¥’u§r‘i%1¥ ﬁgﬁ‘ﬁerlvatlves to
modulate the activity DE&dzrByicComrgesatisrasesarreltalon ddettizal dbnipdsitons sompritiay such
derivatives are;alsq-aliGomnassehiin-R8e AzPertyiete vy ayidediing.use ol .gampanagof formula
(h): acids and cyciopropene fatty acids (maivalic acid and sterculic acid) are neither useful
at reasonabie physiolcgical doses, nor are they speciiic inhibitors of SCD1 biological
20 activity, rather they demonstrate cross inhibition of other desaturases, in particular the
delta-5 and delta-6 desaturases by the cyclopropene faity acids.
The absence of small molecule inhibitors of SCD enzyme activity is a major
scientific and medical disappointment because evidence is now compelling that 3CD
activity is directly implicated in common human disease processes: See e.g., Aitie,
25  AD. et al, "Relationship between stearoyl-CoA desaturase activity and plasma
triglycerides in human and mouse hypertrigivceridemia”, J. Lipid Res. (2002), Vol. 43,
No. 11, pp. 1898-907, Cohen, P. ef al., "Role for stearoyl-CoA desaturase-1 in leptin-
mediated weight loss", Science (2002), Vol 297, No. 5579, pp. 240-3, Ntambi, J. M., ef
al., "Loss of stearoyi-CoA desaturase-1 function protects mice against adiposity", Proc.
30  Nalf Acad. Sci. U S A. (2002), Vol. 99, No. 7, pp. 11482-5.
The present invention sclves this probiem by presenting new ciasses of
compounds that are useful in modulating SCD activity and regulating lipid levels,
especially plasma lipid fevels, and which are useful in the treatment of SCD-mediated
diseases such as diseases related o dyslipidemia and disorders of lipid metabolism,

35 especially diseases related to elevated lipid levels, cardiovascular disease, diabeies,



wherein: x and y are each independently 1; W is -C(O)N(Rl)-; -C(0)N[C(0)R11-, -N(R")C(O)N(R1)- or V
is -0(0)-, -C(S)-, or each R1 is independently selected from the group consisting of hydrogen
C1-Csalkyl unsubstituted or substituted with one or more substituents selected from the group

.~ consisting of ARSI BIRSARSYifr T ESRNE 871 %55:05alkyl unsubstituted or substituted with one or

more substit eﬂtﬁ S gctr%gu@m the group consisting of methoxy and hydro>of Ri2 is selected from the
group consisﬁgﬁqiydw{'ogern C1-Csalkyl and Cs-Ciscyloalkyl; R2 is selected from the group

consisting of C1- C1eallb-C2:Gizalkenyl2-Gaahudiomill A2-C1ahsigialkanyl C1-Cl2alkoxy
C2-C12alkoxyalkyl, C3-C12cycloalkyl, a4C12cycloalkylalkyl, 65-C19ary, C7-C12aralkyl,

03-C12heter6t) ERFTE4 ERDHBIFIRGRIRGE. CF €1 SibisrorT it G3riaatisterddrylalkyl; or R2 is a
multi-ring str@Oreshaging@ 03/4 rignwhensio the iresareiiadependentyselecieddramdhe group
consisting of ¢3- yel -Cl2heter lyl, 05-C13aryl and 01-C12heteroaryl and where
some or all o%%’hg“f?ﬁggsérzﬁ%%yp%ﬂhl%s% y{g%%%:ﬁ%gt}f/@f/; R3 is selected from the group consisting of
C1-Cualkyl, G2=GE2alkenyh 2-C12hydroxyalkyl, 02-C12hydroxyalkenyl, C1-C12alkoxy,
02-C12alkoxyalkyl, 03-C12cycloalkyl, C4' C12cycloalkylalkyl, C6i-C19arYI, CT-C12aralkyl,

03-|Ct§1_2hetFE‘rqqéé)bﬂe&%t@ﬂs%h%@*é_)ﬁv&hd%%yr@éﬁhst&éﬂ%{iQé;adt&ﬁ'&&%]ﬁgﬁﬂé[é%]@ﬁw? o R3isa
multi-ring str /i ings.w ings are i endently selecte m_the group
consisting of%g%{%l gy‘?;?éf}(%?%@%mﬁ%ﬁ%‘g{ggﬁ%éfg%ﬁ?@ﬁa "Ct %ﬁ%ﬁfﬁ?‘%ﬁw And Where
some or all oPHFERARYS TRy B flided (e O stResRE s ¢ Repardieaevdndeistridently selected from
hydrogen, flupsrichines, methyb meihexpstifiloromethyl, cyano, nitro or R6, R8a, R7, R7a, RB, Rsa,
R9, and R9' are each independently selected from hydrogen or C1C3alkyl; or R6 and Rea together, or
R7 and RTh togetREERicREEMRI REEDHHRANEE 6o afarRoz tsyetfreiade &4 oxo group, provided
that when V is -C(0)-, R." and R78 together or R8 and Rs' together do not form-an oxo group, while the
remaining R6 R6a. R7, R72, R6. R6a, R6, and R92 are each independently selected from hydrogen or
CI-C,alkyl; or one of R6, Rs', R7, and R7e together with one of RB, Rs', Fr and R9a form an alkylene
bridge, while the remaining R6, R6a, R7, W&, RS, %RW% are each independently selected

from hydrogen or C1-C3alkyl; R16 is hydrogen or Cl-O3glkyL. h Ru is independently selected from

/CrCealkyl, 01-C]2alkyl, and each alkyl part
'&I&fﬂ@ycica&ylalkyl, C7-C,2aralkyl,

ed or substituted by one or more of the

hydrogen or CI-Csalkyl; and wherein each of/C1-
of each Cr C12hydroxyalkyl, Cl-(ﬁZ‘a‘I%xy,
C12heterocyclylalkyl and C3-C12heteroarylalkgfare unsd
following groups: 01-C12alityl, C2-C12alkenyl, halo, C2:C1 lodtkenyf cyano, nitro, C5-C1Earyl,
C3-C12cycioalkyl, C3-C12heterocyclyl, C1-C12heteroaryl, o) ", -0C(0)-R", - N(R14)2, -C(0)R14,
-C(0)0R14, -CbF§R14)2, -N(R14)C(0)0R18, -N(R14)C(0)R16, - N(R14)(S(0)1Ri6) (Where tis 1 to 2),
-S(0)ORt is 1 faagdl y 2(0)Rd6 iubpeadds®ite; 2), and -S(0)N(R14)2 (where tis 1 to 2), where each R14

is independently. hy CL-n v iualievl  C3- cloalk -&l12cycloalkylalkyl,
05-Claryl (u rrg\a/ Es"tﬁig@egﬁ @zk Eub%{%{\é!%[% oﬁéﬁ%@ﬁé@%ﬁoﬁ@@%@ aralkyl,
C3-C12heterdtici{ @5CE fhkteroty/ERyiikyl, al-C12heteroaryl or CrCl2heteroarylalkyl; and each R16
is C1-C12alkylabalead-Gaapladers; GaRexaiontkykHE 4GB cyiostindaky it Sailalkyi

C7-Cl12aralkyl, C3- ﬂ%tg%tem%%l%éu% '%?%hoﬁg r&%@?@%h&tﬁ%&&%@%@%@%ﬁ he group

il
C3-C12heter5jar$y aﬁ<y, and where eac the above substituents Is unsubstituted;

consisting of halo, methyl or friflucromethyl; and C,-Cealkyl unsubstituted or substituted with
one or more substituents selected from the group consisting of methoxy and hydroxy;

R is selected from the group consisting of hydrogen, C,-Cealky! and Ca-C+scyloalkyl;

R? is selected from the group consisting of C-Cqpalkyl, CxCopalkenyl, Co-C o hydroxyalkyi,
C-Cyshydroxyalkenyl, C-Cy.alkoxy, Cx-Coalkoxyalkyl, Cs-Cocycloalkyl, Cy-
Cioeycloalkylalkyl, Ce-Cqearyl, Cr-Caaralkyl, Cs-Cioheterocyclyl, Cs-Cisheterocyclylatkyl, C-
Cizheteroaryl, and C;-Cq heteroarylaliyl;

or R? is a multi-ring structure having 2 to 4 rings wherein the rings are independently
selected from the group con‘sisting of Cs-Cyzeycloalkyl, Cs-Csheterocyelyl, Ce-Ciearyt and
C4-Cizhetercaryl 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, Co-Ciratkenyl, C,-Chydroxyalkyl,
C,-Cyohydroxyalkenyl, C.-Cqsalkoxy, C-Cqalkoxyalkyl, CoC.cycioalkyl, Car

3



wherein each C2-C12alkenyl and each alkenyl part of each C2-C12hydroxyalkenyl are unsubstituted
or substituted by one of the following groups: C1-C12alkyl, C2-C,2alkenyl, halo, C1-C12haloalkyl,
C2-C,2haloalkenyl, cyano, nitro, C6-C,i9aryl, CrCizaralkyl, Cs-C12cycloalkyi, C4-C12cycloalkylalkyl,
03- Cthe er%(é/clyl C3-C12heterocyclyialkyl, C1-C12heteroaryl, C12heteroarylalkyl, -OR",

-0C(0)-R1 188k Itk Rer < eih) bR - T NGR £y DeterrE o) 7o) B HRE ORI BN (IR 16,
-N(R14)(Sto)(RaeR(Whered i<l tey (kR 16 (where tis 1 to 2), -S(0), R16 (where tis 0to 2), and

-S(0)iNI(R £ 4 nn d d %
neloC1-C T2 G s Ral A C Py R T B R G EATAA
G3-C12h&REF i&&%%‘%@“?ﬁ@te%eﬁ%wfﬁ m@%&@a@yrﬁrmfmczﬁéﬂe@a@@wwaaﬁd each

RTh is CI-GT2atkghchalo@eGil2alkwob3-oCaReycaaliods GiCa2eyeloplkdatky hieh-019aryl,

Cre123ra%‘yhr@M@@@f%@b’én@@m@i3@@@@@%@%@'5@&@%@@2&%@@,&%@9{, methoxy,
G3- C12het roar q[la))fl and Wh re ea (Fc\gt;he above substituents is unsubstituted; wherein each

G3-C12cyd6RIRYE% ‘ncc\f %ankyf)par th 04-G12cycloalkylalkyl, each COCigaryl and each aryl
part of eah 87- Giﬁraﬂﬁyl B Wisabstilietesrastisteneerbytiyrescino feosubgtiaeptsosdlected from
the group(pgﬂ\%qstmg of G1-C12alkyl, C2-G12alkenyl, halo, GIC13haloalkyl, C2-C12haloalkenyl, cyano,

nitro, G5-C13a - C12 ralkyl, G3-02¢cycloalkyl, C12¢yclo I Ik C3-G heterggyclyt
Cs- Cthé’fe};ﬁo@ggly alk?}?e ef)l i%t%‘i%y % k%’ihg‘te oana W, \F5°06G(0)-R14,
_R15..N(R14)2e RIS 0@ @.mm)m@*e@ogemmm 16@(@9‘&0(%/\}‘2132“@15 NGRS R116,

-Rls- N(M@)@&Béﬁﬁ:@doﬁﬁf%ﬁ)@@&?&@ whered h‘érﬁgz% &'SF@(OMOQ’% kwhere kis #0:2),

-RIs-S(0)1R16 (where tis O t R14 1to 2) where each R" is
|nolepend§nt@fﬁﬁ&?&j“é‘i’f’“FEf‘éei’%i g@’iéh?%zﬂ%y &%&? oalkyl,C6-C,3aryl, C7-C12aralkyl,

C3- C,2hetemeytki, B: eizm@e%&mﬁmywtmmmﬁe%arﬂ méii?imlem@é&ryleﬂieyl; eachR's is

'ndependsmgeame%gqm%ﬁq%ﬁegﬂtaoxeabrﬁmlﬁed@@lga&we%@é&% (42alpryiene chain;
and each Ws'is G1-C12alkyl, GI-G12haloalkyl, C3-012cycloalkyl, C4-C12cycloalkylalkyl, G6-G19aryl,

C7-G12arRiRieE 308, E)ﬂ%ffé%w&fﬁ "TCa¥oheterocyclyialkyl, C1-C12heteroaryl or Cr
C12hetergdidatkylogardaniiers dich; of the above substituents is unsubstituted; wherein each

G3- Glzr‘@é‘é@ﬁﬁ'&’|n§é‘§£ﬂwﬂ@ﬁ g%%mﬂm 8k ded GrlZhetenpgyclylalkyl, each Cl-Cl2heteroaryl

and each heteroaryl part of 2heteroarylalkyl are unsubstituted or substituted by one or more

substitueMESRIRERS ot ﬁ‘@ uBTCSF@f@ﬁn% Ot eGP GG 311 BATkBh G RatE;
C1-Cl2halgalidrt @2k 1 2hdlemtkenyl, @y@qmi@wﬁf@b)@; Ditroy CEIGABayY| (ST 2804l Kyl;

o3-02cycdogliyl au3haglanlilie G CABR AR GM Lo Gheomillod, GleC2heteroary)
C302heter0ar5€|alkg/é)lg 5-0R14, -R15- OG&( R/4 -R15- N(Rl4)2 W5 &%514 -R15-C(0)0OR14,

_RIs-C(0)RiEeL ) e YIS HNRIHERD) Sreto=ail R Yayord|reny!- RIs:Nadt PIW) AHBre tis 1 to
2), -R'5-S{0)L.ORTh{whele Cisch ey, m@(@tmmee tirsa@et@@aahdgﬁfé SENFRIA)2 (where

tis 1 to 2)yyhere eqsh-R144849 @eperl Bl Rydrogem 6d¢ @;@,ﬁlk In@-Gdasalikenyl, Cl-G12haloalkyl,

Ca. Sﬁf&?ﬁ%&@%& é?é Dhelett %@%@X@%&&C@%ﬁ i ARl ey o

direct bordl ena-SHRIGHFSHbrarited §11GL Zhlkyritesaric2! bﬁmwm yisitroand €ach Rls is
C1-GL2aly . ikealkonit lﬁ'cﬁlﬁh@e@&w G8:S12pueom Il 4G R ogllabinle R C LA
C1l2aral %I CB%% ?2 zherocyc C3 C he!teLrIog %%7 r,a Cglz e teroa g%%?r Cg’s Cwheteroarylalkyl,
and wherd €SRHGE a%’t?v%rsmﬁs?ltu%ﬁtg 5 ﬁj Y §fe%%rg Aantiomer or
tautomer@hereiefo oy phiiinyadeuticaliptateriptables ﬁlthﬁ@m@f}’@l@?pﬁaﬁrﬁﬁ%ﬁé& corapasitibn thereof
I(;l the mamuifrelre Al me@ugegr@ml i, t@@!}l}f@i@éﬂ@%ﬁy‘gr@@@%ﬁ@m medigtedia) %&arow -CoA o of
esaturase SOD ammal. Accordin in o bodiment_the invention es compoun SO

formula (fj2 eNe{ l%’?@ r& r&zgeterocytgy a‘% El, 812}1 efoaryl or% 81~,he eroary?a%%

where each of the above substiiuents is unsubstituted;

wherein each C~-Cqalkeny! and each alkenyl part of each C.-C hydroxyalkenyl are

unsubstituted or substituted by one of the foliowing groups: C.-Cy.alkyl, C-Cyzalkenyt, halo,

C.~Cizhaioalkyl, C-Ciohaloalkenyl, cyane, nifro, Ce-Coearyl, C-Cyzaralkyl, C;-Cascycloalkyl,

Cs-Caaycloalkyialkyl, Cs-Cypheterocyelyl, C:-Cioheterocycivialkyl, C~-Cisheteroary, Ci-

Cizheteroaryialkyl, -OR™, -OC{ORR™, -N(R™),, -C(O)R™, -C{OIOR™, ~CIONR™y,, -

NR™C{OIOR™, -NR"™MC(OIR, -NR™“NSOWR™) (whare tis 1 to 2), -S(O)OR" (where t is

1to 2), -S(OWR™ (where tis 0 to 2), and -S(OWN(R™), (where tis 1 to 2) where each R™ is

3a



x and y are each independently 1, 2 or 3; W is -C(0)1\J(R1)-; -C(0)N[C(0)R11-, -N(R1)O(0)N(R1)- or V
is -0(0)-, -C(S)-, or each R1 is independently selected from the group consisting of hydrogen;
Cl-Cealkyl optionally substituted with one or more substituents selected from the group consisting of
halo, methyl or trifluoromethyl; and 02-05alkyl optionally substituted with one or more substituents
selected from the group consisting of methoxy and hydroxyl; R1a is selected from the group consisting

of hydrogen, ¢ cloalkyl; IS selected from the group consisting of C1-012alkyl,
02-C12a|kenﬁp%%-gg!%/#za}%%%?ﬁﬁ%f%ﬁﬁ{/%dlp&%/ rk‘érﬁﬂ[@é-‘éﬁaﬁ% g2l B3-C12cycloalkyl,
04-C12cycloafkyfaKgR AR 706 Sariky ICE8 Etahetetocy clyt Estyei2eterpayelytalieialiy, C.-

0i-C12heteroaryhaaeh83+1GA2hete seandaliodigr laﬁ’%i§£wltiigi@ﬂ?§f§é?%%{ehg%ﬂg}% IZ%% rg%gsl o
cycloalkyl; hetéroctyclyl, ary

wherein the ri re_independently selected from the group consistin

and heteroary?%%ﬁlv% ﬂe{i‘% é?é?%}@{grcéﬁgfﬁﬁlﬁﬂngé"%éﬁf efiideed5 Kelch otheieterocravs Gelected from
the group corisighitigref Clylioalkyt @21 atkehyl, DR0GH2hydeoyiily] 2020120 ysloxyalkenove
01-C12alkoxy.@2tkubradkoxyalidiQ3=012cycicalkyl, 04-012cycicalkylalkyl, aryl, C7-C12aralkyl,

03-Ctheter%¥gJ¥I CrCizheterocyclylalkyl, Cé-Ctheteroar | and C3-C12heteroarylalkyl; or IR3
. . f pue ,
is a multi-ring struc’tuFeea%halgﬁwg7?{:??)é E#ﬁ%gs%ﬁ SR ALY R el pertaenmlpalindatied fesph the
group consistinegf Efleany prietard of cigtagt-andahetetoasyiandsihace sempanakobihendngs may
be fused to eaehcoihBsiitucntRE-MI9RG B8 t%@%?d[lﬁ%%%@%%ﬂ%y&@'%t‘% Jfr?r&%jra‘?ﬁe”’ flugro, chloro,
methyl, methexg_1 tlréfl orome yhl, cyan, ni*ro or 'R6, Rba, R, R'S, R ,Hsie,‘ Zan ﬁ'g% fe€ach
independently $efected from HYOGET of CERAIRI oFRE sAty RBo togsttel, r-R7and RI9itshether,
or Wand R9Ftegethetr R, SndC hetpstweriurdarCoxe groap; peokide thahwherNis0(0)-, R7and
R7a together(gg;—@fgmmya@@;qgﬁ@qdpmm@@@%@oxg@sgg&1 hi[@etlﬁl_%e(smajni 95%105%36&37,
R7e, R5, RSI%;B(% %%9 aﬁ%% jygfé)er}%@nt%@elqud fromq‘lﬁydrgg nor Cl-C3alkyf; ' or one
of R6, R68, R7, &h 379 t6gether With I5R5, ReNRY drPHYS IR AKSIEN& Bhidgecwhike the
remaining R8,RZRT RBORBRR4wIRS; tind ROD are'eachjmiepensiently selestashfroprhydrogen or
01-Callyl; ISRy pwara G Cralyland each {312 [sdodspandeniyselected fiom fydrogen or
01-Cealkyl; c h%l%g re!o$q er elnarﬂél rggé or tautomer thereof, a pﬁa mécedtica y ce2prhbie salt
thereof, a phai‘?naceu‘ﬂ’c’a %orﬁﬁ%csﬁ’l Wn&reorGr A bURig/ iherdoraraRothepetodiment, the
disclosure plevitfisresvburds ohtdemeiaifiBikyl, C,-C hetercaryl or C3-Cyshetercaryialkyl: each R

is independently a direct bond or a siraight or branched C+-Cizalkylene or C.-Cpaikenylene

chain; and each R'® is C,-Cy.alkyl, C+-Cizhaloalky!, Cs-Cupcycloalkyl, C+-Crzcycloalkylalkyl,

Co-Croaryl, Cr-Craaralkyl, Co-Croheterocyclyl, Co-Cy;heterocyclyialkyl, C+-Cheteroaryl or G-

Cazheterocarylalkyl, and where each of the above substituents is unsubstituted;

wherein each C;-Cyheterocyclyl, each heterocyclyl part of each Cs-Cozheterocyclylalkyl,

each C+-Cyyheteroaryl and each heteroary! part of Cs-Cioheteroarylalkyl are unsubstituted or

substituted by one or more substituents selected from the group consisting of C,~C4alkyl,

Co-Cipalkenyl, halo, C+-Ciphaloalkyl, C-C;haloalkenyl, cyano, oxo, thioxo, nitro, Cs-Cyearyl,

C-Crearalkyi, C5-Cicycloaikyi, Co-Cascycloalkyialkyl, Cs-Cioheterocyciyl, Gy

Crzheterocylylalkyl, C4-Ciyheteroaryl, Ca-Cizheteroarylalkyl, -R™-OR™, -R'*-0C(0)-R™ -R'%-

NR™)z -R*-CO)R™, -R'*-C(O)OR™, -R'-COIN(R ™, -R"-NRC(O)OR™ -R*™.

NR™)COR™, -R™NR™)(S(O)R™) (where tis 1 to 2), -R™-S(O)OR™ (where t is 1 fo 2), -

R™-S(O)R™ (where tis 0 to 2), and -R™-S(O)N(R ™), (where t is 1 to 2) where each R™ is

independently hydrogen, C-Cpaliyl, C~Copatkenyl, C+-Cyhaloalkyl, Ca-Cyocycloalkyl, C.-

Cuzoycioalkylaliyl, Cs-Crsaryl, C-Coparalkyl, C3-Croheterocyclyl, Cs-Cyzheterocyclylalkyl, C.-

Cizheteroaryi or C;-Ciheteroarylalkyl; each R is independently a direct bond or a siraight

or branched C-C,alkylene or C,-Cisalkenylens chain: and each R is C+-Cyoalkyl, Com
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wherein: x and y are each independently 1, 2 or 3; W is selected from -0(0)N(R1)- and -N(R1)0(0)-;
each R1 is independently selected from the group consisting of hydrogen; 01-Cealkyl optionally
substituted with one or more substituents selected from the group consisting of halo, methyl or
trifluoromethyl; and 02-Colkyl optionally substituted with one or more substituents selected from the
group consisting of methoxy and hydroxy; R2 is selected from the group consisting of
C7-Cl2alkyl, Ca2nikenyt, DaCARMy droxyadyl, S-Ca2alk -C12hydroxyalkenyl,
C3-ClchcIoaII@! géllkg;lléqgl%aé@?lgll?él" p%;:%%%aﬂl%ﬁ%?&%%?ﬁ%%&%}g&%eaarsf}()j{ &_
C3-C12heteroaryfalkyl or iRy & 5 mUltrring StrucR I RAwRl sl srirfgs Wi tiss Gings are
10independently sttt ok tFag wdprecmibtiithofaycloaliyineterory ahdusertand heteroaryl,
where some or abtefdhieJings snayilefusesin; ; R3 is selected from the group
consisting of O%Qalggélﬁé. C3:Cl2alkenyl, C3-g%§%%glEﬁ%%éﬁ%%ﬁgx‘%{f?@%ﬁf%%@%Tfé?ﬁ’éxy,
C3-C12alkoxyalkyl, C3- %Cfcy(ﬁoa"lﬁﬁ 5’4'%% IRyiBfaaachTect ZamaritaCerC LR hetgyclyl,
15C3-C12hetefbesRHamkyerdi§on mevsatrddry stel )3 2L hesaroandatsyln) in OmRS s 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.8 and R &€ Miriaeserrrehayimsiactes ifreantioydeonete Sl uonmaindsof26methyl): methoxy
and trifluoromethyl; and R6, R6a, Fe, We, R8, R88, R9, and R98 are each independently
selected from hydrogen or C1-C3alkyl; R* or Rﬁén%d% oglether, or Wand We together, or R8and
that when V is -C(0)-, Wand R28
together or 25R8 andR88 together do no 0XO0 group, While the remaining R6, Rea, Fe, R2a,

R8, R82, R9, and R99 are e&c¢h-in g from hy WQ&-CB&&W; r+6a, or one of
R6, r<Fe, and R29 together with one of g 9 an ! R99 fofm an 6a, n
| \ y R8a

Rga F® RB

wharein:

X and y are =2ach independently 1, 2 or 3

Wis -C{O)N(R")-; -C(OIN[C(O)R ™, -NRHCOINR"- or -NRHC(O)-:

Vis -C(O}-, -C(S}-, or -C(R'®)H;

gach R’ is independently selecied from the group consisting of hydrogen;
C+-Cealiky! optionally substituted with one or more substituents selected from the group
consisting of halo, methyl or trifluoromethyvi; and Co-Cealkyl optionally substituted with
one or m?re substituents selected from the group consisting of methoxy and hydroxyl;

R is selecied from the group consisting of hydrogen, Ci-Cealkyl and
cycloalkyl; T

R?is selected from the group consisting of C4-Cqalkyi, CCyzalkenyl,
Co-Coshvdroxyatkyl, Co-Cozhydroxyatkenyl, Cy-Coralkoxy, C;—Ca,zaikoxyaiky!,’
Cs-Cizoycloaliyi, Cs-CqzCycicalkylalkyl, aryl, C--Ciaralkyl, CsCizheterocyciyl,
Cs-Cyzheterocyciylalkyl, Cs-Cyzheteroaryl, and Cg—C1gheteroaryialkyt;

2 . ‘e - " .
or R* is a multi-ring structure having 2 1o 4 rings wherein the rings are
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alkylene bridge, while the remaining R6, r<R2, R28, R8, R8e, R9, and R99 are each independently
selected from hydrogen or 01-C3alkyl; 30including 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 (Ill): wherein: x and y are each
independently 1, 2 or 3; A is oxygen or sulfur; 5W is selected from -C(0)N(R1)- and -N(R1)C(0)-;
each R1 is indepeiuentdesislectedifdimthd groupconsistitigoofhydiogen; GaxCoalicyl optionatly
subsfituted with g6 s yhsiushls seiacieeLamdhmaiauGansisliogafdple, methyl or

trifluoromethyl; and C2-Cealkyl optionally substituted with oné or more substituents selected from the
group consisting of methoRyaRA R ARy ECHR1 SEISEER b thedloliFednsRYFGY6f C1-C12alkyl,
C2-C,2alkenyl, C2-CLafydspsyalit, C2at2bydoxygikenyt. Bk Shatsoxy., S8-ldalkoxyalkyl,
C3-Cl2cycloalkyl, 04-C12cycl lkyl..aryl, 07-C12a 03-C12 heterocyclyl,
C3-C12hZ:-teroc%@%ﬁgﬁ?&%{gg&l%%%ﬁ% g\H%%g @I\éﬁlée%(f’)é&rzdéarﬁa %y%"bh?;ﬁ’%é%dﬁ’ﬁ%ring structure
having 2 to 4 rings Whegéfoheiaby lafe fhifgépendemiy Setéatbd fomiigtoup consisting of
cycloalkyl, heterocyclyloapyl jgnd-haterparhwhere.s0me ot Al @&%@%@%Mﬁx Redused to each other;
R3 isphenyl optionally Fsg?ty)s}ituted b%yone or more substituents selected from the gromgiakconsisting of

halo, cyano, nitrb SRV S ELEARL T [ ARHREART SE R E6iRRRIS o & 2 kgL fBhy

'N(R11)2, -0C(0)ERE1ra0(@)0R1e-S{O)RNERAN 12 180 cygoatkyl phétaracychdcheiérearyl and

neteroaryleycloalkyl, pravidslihat R s natphenyl sy bstiied wih pptienall subsitulad fhieny
y )

R4 and R5 are each independently selected from hydrogen, fluoro, chiloro, methyl, methoxy and
trifluoromethyl; Myl fpEhexyelrRyORTSIRG R RETaRU-RGA dre each independently selected
from 25hydrogen or 017/C3afkyR’, R™ axFeénd Retegether anRTandRIENpoathet0r\8fand Rae
together, or R9 %ngrggéa toggther are.an oxo group, provided that when V is -0(0)-, Wand R7a together
or R8 andR8a toé’ethgr do not form an oxo group, while the remaining R6, R8a, R7, R7a, R5, R8a, R9,
and Fea are each indepéfdemty Séleari@dront Ryarggen Brethesalkyiand 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®™, R, R’® R®,
R™ R® and R* are each independently salected from hvdrogen or C.-Caalkyh:

or one of R® R® R’ and R togsther 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 sach

~independently selected from hydrogen or Cs-Cralkyl,

R is hydrogen or C.-Csalkyl; and

each R™ is independently selected from hydrogen or C,-Caalkyt:

a sierecisomer, enantiomer-or {automer therecf, a pharmaceuiically acceptabie
salt thereof, a pharmaceutical composition thersof or 2 prodrug thersof,

in another embodiment, the disclosure provides compounds of formula (i1):

whersin:
x and y are gach %ndependentfy 1, 2013,

W is selected from -C(OIN{R")- and -N(RYT(O)-;
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300r one of R6, R88, R7, and R7a together with one of R8, Rae, R9 and R9a form an alkylene bridge,
while the remaining R5, R5a, R7, R7a, R5, R99., R9, and R9a are each independently selected from
hydrogen or 01-C3alkyl; and each R11 is independently selected from hydrogen, CrCsalkyl,
03-Cé6cycloalkyl, aryl or aralkyl; a stereoisomer, er,antiomer or tautomer thereof a
pharmaceutically acceptable salt thereof, a pharmaceutical composition thereof or a prodrug thereof In

another embodimentdfengisaiosuparavidgssermpaunds offgrmiyadhiesRE Rk RSO N 03 /A yI\
2 Rba Rge RgR'.w eLein: 10>Wnd y .are each independentl or 3; each R1 isindependently
n

CopbihEIRER a%ﬁa‘y&%g%?? 8?%%%1&9[%5&1%’??5}@%6?&&8{%@ TR BECR More

selected from the §F
substituents setestethfrarithe, gnetiyylcorisistingroéthaloamietnyt aritriflugiomethydbantdi€2v@ealkyl

optionally substi J Qr AT i t ISt ethoxy and
ycroxy: 13RS & Saeiet e aroup ot of Do Ly B Tsaban el

C2-Ci2hy%|roxyalkyL,PC'?-@?EQWH%Q%W%WW@!@%RB)@&%@,1%@1@@}%@5’1&%{{‘
04-C12cycloatkylalkylcy@l2heterocyotyk EkoLaheerpgyeipliobaryt 0 ;6 LRankyl, .
B SR L SR o o o e
Cs-Crshetercarylalkyl;
or R? is a multi-ring structure having 2 to 4 rings wherein the rings are
10 indspendently selected from the group consisting of cycloalkyl, heterocyclyl, aryl and
heteroaryl, where some or ali of the rings may be fused to each other;
R®is selected from the group consisting of Cs-Czalkyl, Cs-Crpaltkenyl,
Cs-Cishydroxyalkyl, Cs-Coohydroxyatkenyl, Cs-Cozalkoxy, Cs-Cooalkoxyalkyl,
Cs-Crpeycloalkyl, C.-Coscycloalkylalkyl, aryl, C;-Cyraralkyl, Cs-Cooheterocyciyl,
15 Cs-Cyoheterocyclylalkyl, Cs-Cy, heteroaryt and Cs-Cosheteroarylalkyl:
or R® is a multi-ring structure having 2 to 4 rings wherein the rings are
independently selected from the group consisting of cycioalkyl, haterocyelyl, aryt 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, fluore, chioro,
20 methyl, methoxy and trifluoromethyl; and
R®, R™ R’, R™ R® R® R® and R™ are each independently selected from
hydrogen or C4-Caalkyl;
or R® and R* together, or R’and R’ together, or R%and R™ together, or RY and
R® together are an oxo group, provided that when Vis -C(O)-, R’and R together or
25  R®and R™ together do not form an oxo group, while the remaining R®, R® R’ R7® R?
R%, R®, and R™ are each independently selected from hydrogen or C,-Calkyl;
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,-Csatkyl;
30 including a sterecisomer, enantiomer or tautomer thereof, a pharmaceutically
acceptable salt thereof, a pharmaceutical composition thersof or a prodrug thereof,

tn another aspect, the invention provides compounds of formuia (1)



heteroaryl and where some or all of the rings may be fused to each other; R2 is selected from the
group consisting of 0i-C,2alkyl, C2-C12alkenyl, 02-Ci2hydroxyalkyl, C2-012 hydroxyalkenyl,
0l-C12alkoxy, C2-C12alkoxyalkyl, 03-,C12cycloalkyl, 04-,C12cycloalkylalkyl, aryl, C7-C12aralkyl,
C3-012heterocyclyl, 25C3-C12heterocyclylalkyl, CI-C12heteroaryl and Cs-C12heteroaryialkyl; or
R3 is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected from the
group consisting of cycloalkyl, heteroc%glyl, aryl asnd he.terparyl and where some or all of the rings may
be fused to each other; and R5 are eath independest le¢ted from hydrogen, fluor, Nom, methyl,
methoxy and trifluoromethyl; and R6, Rae/ R7, R7, , R9, and R89' are each

independently selected from hydrogen ; 6 and /%a together, or Wand Fea
together, or RBand R8a together Bther are group, proVided that when V is
m an 0xg group, while the remaining

-0(0)-, R7and R7a together or IR9 and R82 together db\
R6, Rae, R7, R7a, R8, R8', R9, and R9a are each indepénd ggle@ted from hydrogen or
CI-C3alkyl; or one of R6, R6a, R7, and R7' toggther it en&of R8, R82, R9 and R92 form an
allcylene bridge, while the remaining RE, Rae, R7, R7a, R8, Rae, R9, and R are each
10independently selet¥&ITidm hydrogen or 01-C3alkyl; a stereoisomer, enantiomer or tautomer
thereof, a pharmaceuticallyyanespiabliecait tierenf,1apbatnaceutical composition thereof or a prodrug
thereof. In another erg\blgqji SQH 5I9%L91i§plosure provides compounds of formula (Va): 15wherein: x
and y are each independently 1, 2 or 3; V\I is -C(0)N(R1)-; -N(RI)C(0)N(R1)- or each IR1 is
independehtly selectelf FoipitREes fHrip &ﬁ@i@ﬁfﬁéﬁ‘?@dﬂé@@&(@i‘@%lkyI optionally substituted with
one Or more substituents selecteskiionidheygroupt29eensisiing of hatpsmgthyrontitlyeromethyl; and

02-Céalkyl Optg)ﬂ&l@lgﬂ?ﬁ %Sp If[gr%g yvglﬁgs%ituted with one or more substituents selected from the group

consisting of halo, methyl or trifluoromethyl; and C,-Cgalkyl optionaily substituted with
one or mores substituents selected from the group consisting of methoxy and hydroxy;
10 R?is selected from the group consisting of C,-Cyalkyl, Co-Croalkenyl,
C.-Ciphydroxyalky!, C,-Ciohydroxyalkenyl, Ci-Cealkoxy, Cs-Cqpalkoxyalkyl,
Cs-Cqgcycioalkyl, Ce-Cqooycloatkylalkyl, aryi, Cy-Cozaratkyl, Cs-Cy, heterocyclyi,
Cs-Cqoheterocyclylatkyl, C,-Cizheteroaryl and C;-Cisheteroarylalkyl,
or R? is a multi-ring structure having 2 to 4 rings wherein the rings are
15 independently selected from the group consisting of cycloalky!, heterocyclyi, 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, Cs-Cgalkyl, C4-Cetrihalocalkyl,
C,-Cstrihaloalkoxy C.-Cealkylsulfonyl, -N(R™),, -OC(O)R"!, -C(O)OR", -S(0O),N(R"),,

20 cycloalkyl, heterocyctyl, heteroaryl and heteroaryicycloalkyl, provided that R* is not
phenyl substituted with optionally substituted thieny!;

R* and R® are sach independently seiected from hydrogen, fuoro, chioro,
methyi, methoxy and trifluoromethyl,

R® R®™ R’, R™ R R™ R® and R* are each independently selected from

25  hydrogen or Cs-Caalkyl;

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 C,-Caalkyl:

30 or one of R®, R®™ R’ and R together with one of R®, R® R® and R™ form an



one or more substituents selected from the group consisting of methoxy and hydroxy; R2is
selected from the group consisting of Cr-C12alkyl, C2-C-12alkenyl, C7-C12hydroxyalkyl,
C2-0,2hydroxyalkenyi, C1-C12alkoxy, C2-C12alkoxyalkyl, 03-C12cycloalkyl, C4-0-12cycloalkylalkyl,
013-C1921-alkyl, 03-C12heterocyclyl, 2503-C12heterocyciylalkyl, Ci-Clzheteroaryl, and
03-012hetercarylalkyl, R3 is selected from the group consisting of CI-Cizalkyl, 02-.012alkenyl,
C.2- Othydroxwkydneimﬁg@,hyﬂﬁexyalI@ﬁylnﬁgﬁizmﬁow’ @26@1?@9&@@@@4@ E&3Gl2eyelpalkyl,
04-C12cycloal k 0 het I 03-012heterocyclylalkyl,

01- Ctheteroailﬂr}é/I[I?éa%mg%Xd, Tgt%%(ﬁ;% fﬁfﬁ‘ Og]b% P’é 85¢n independently selected from
hydrogen, fluoro, chloﬁf‘%é"thw ﬁi&ﬁ@&?‘afﬁﬁﬁﬁ@ﬁﬁ@mwr@yﬁmrn@moﬁ -CodRG RB2CRYIBARRS,
R88, R9, and R8§; @ra-amgh independently selected from hydrogen or C1-C3alkyl, or R8 and R62
together, or R7and R72 ether, or Reand R58 together, or R9 and R92 together are an oxo group,
provided that when V i3 ? )ms?iﬂ?ahcf ??@%O@g%ﬁﬁé?BWWSEH"?(&@HG’Q@W@F@@%F%Wféffﬁé‘t)‘é‘@?group
while the remaWﬁ@%@@%pMWﬂcmpr%rﬂmganﬁw MME@@C&U&H@@QHQ@@W selected from
hydrogen or 01- e d R7 ether wit of F 3, R9 and R88
form an 10alkyllqn§e rélg g%r w Jﬁﬁég ?"é‘rﬁga.%'rf.gr?g Igé%\/%é%sg%?mpﬂ%m é aﬁéd( " are each
independently selected from hydrogen or Q1- 03alkyl Rlis F_v\}/&dro%gen or Cl -C3alkyl; and each R12 is
independently selected from hydrogen oF I@% nba wdgd however, that R2 can not be

pyrazinyl pyridinonyl, pyrrolidinonyt or 15im.dazolyl; tere gmer gnantlomer or tautomer
thereof, a pharmaceutically accept@ble salt’'thereqf, a phzy‘méceitlcal caomiposition thereof or a prodrug
thereof. In another embodﬁnent thé\dﬁf:lésure pr ompou ormula (Vlywy 20wherein: x
and y are each mdependen\ﬂ% 1, 2/0r 3; W r%—q N(R1)-: -N(Rl/C(O)N(

2 RS
R o RQE R9 RB
wherain:
10 x and y are each independently 1, 2 or 3;

each R'is independently selected from the group consisiing of hydrogen:
C+-Cealkyl optionally subsfituted with one or more substituents selected from the group
consisting of halo, methy! or triflucromethyl; and Cx-Ceaiky! optionally substituted with
one or more substituents selected from the group consisting of methoxy and hydroxy:

15 R?is salected from the group consisting of Ci-Cizalkyl, Co-Croalkeny,
Co-Crohydroxyalkyl, CCashydroxyalkenyi, Co-Cypaikoxyalkyi, CaC.zeycioalkyl,
C4-Crotycloalkyialkyl, C:-Cyshaterocyaivl, Cg~012heterocyciyla§ky£, aryl, C+-C.aralkyi,
C4-Cyzhateroaryl, and Ce-Cizheteroaryialkyl; ‘

orRis a multi-ring structure having 2 to 4 rings wharein the r:ings are

20 independently selected from the group consisting of cycloalkyl, heterocyaivl, aryl and
hetercaryl and where some or all of the rings may be fused to each other,

R® is selectad from the group consisting of C4-Ca.alkyl, Co-Cizalkenyl,
Co-Cozhydroxyalkyl, Co-Cy, hydroxyalkenyl, Ci-Cazalkoxy, Co-Cozalkoxyalkyl,
Cy-Cozeycloalkyl, Ci-Choeycloalkylalkyl, aryl, Co-Czaralky!, Cs-Cizheterocyclyl,

25 Cs-Cysheterocyciylalkyl, Cs-Ciahatercaryi and Cs-Ciphetercarvialkyi;

orR’is a multi-ring structure having 2 1o 4 rings wharsin the rings are
independenily selectad from the group consisting of cycicalkyl, heterocyclyl, aryl and
heteroaryl and where some or all of the rings may be fused to each other;

R* and R® ara sach independently ssiscted from hydrogen, flucre, chiore,

~J4



each IR1 is independently selected from the group consisting of hydrogen; Cl-Cealkyl optionally
substituted with one or more substituents selected from the group 25consisting of halo, methyl OF
trifluoromethyl; and C2-05alkyl optionally substituted with one or more substituents selected from the
group consisting of methoxy and hydroxy; R2 is selected from the group consisting of
01-C12alkyt, C2-C12alkenyl, C2-C12hydroxyalkyl, C2-012hydroxyalkenyl, C1-C12alkoxy,

C2- C12alkoxyaﬂqthy@Sr@ﬂtmycémﬂIkyfjﬁimreﬁib’ihylclmdkylalkyl aryl; C7-012aralkyl, 03-C12heterocyclyl,

C3- CtheterocycIyIaI!gyI R@_’L]gl ad C J.Zheteroar Ikxl IR9 |ss lected from the
group consisting of CrCi2alkyl, C%; keny 03;% hygriﬁxi‘/glky 5‘?8% §II£§H§}I,

C1-C12alkoxy drcezmesn Zafoxyalk R9 and R5 are each mdependently selected from

hydrogen, fluoro, chlogprEmaihyl: mgtagy, drifttigremethyl Syano, nitrg pr == £6.RE9 Rés R75,
Rea, R9, and gg are each mdependenlr%selected from hydro\gen or C7C3alkyl; or R5 an R69

together, 3r Wand' P YIGEhEY, SF VARG RBIDYSGENET BT R At ﬁ@ﬁo@eﬁﬁ@ﬁaré%% Yroup,
provided that vﬂ?@m&/%a-mg&zﬁhwandmﬁ%mm@meo ard@Re/andRegsageather o REt fofnrén X0

group, while thjgsﬁe@almgﬁ%rgggéw 2nRBnR8a, éit}EQa are each ependently selected
from hydrogen or 01-C3alkyl, or on I&,“(JEZREPS1 R6 gIRt%%%ﬁ drg er WI ggﬁ R8 R88, R9

and R92 form an aIkyPéﬁ’@%%@e P?)Vhﬂ@th%%%alﬁa@ﬂl% VR%BOTF@YO?’FRa iR, W%CR‘@ “4ntrRPa are

each lndepenc@ngtrlm@lﬁm@ mhuerﬁwﬁ@amhg)k@&a#kw 15R1GtsHWdregenas€1-C3alkyl; and
each Rl;ds mdeC%e den Q/ selg}%t{eg} fTr%rrg h en or ]EC aI|[<yI as a stereoisomer, enantiomer
or tautomer thereo a pT1a maceufi caﬁy ac b’f‘e salt't ; a pharmaceutical composition thereof
or a prodrug thereof m%@m@?@ﬁﬂb@dﬁﬂéﬁm%@dwm@@mmﬁ%;:memmdsmi‘maahngeamn

SCD-mediateds ZQalisease0bcandiion.ina RARRMHAeerabiy ahyman wherein the methods

comprise administering to the mammal in need thereof a therapeutically effectlve amount of a
compound of the inventoriasrenisiingbide disclosure provides compounds of formula (Va):

RE R7

R4 RS Ga -
R / , Rt a 10
FAVAY R

‘1>< ‘
RZ—w /N N N—C—R®  (Va)
N==N

= =

(/\ Lo R
R
15 wherein:

x and v are sach independently 1, 2 or 3

W is <C{OIN(R)-; HN(R{)C(O)N(R’)— or -N(RHC(O)-;

eachR'is independently seiected from the group con'sisting of hydrogen:
C-Cealky! optionally substituted with one or more substtuents selected from the group

20 consisting of hale, methy! or trifiluoromethyt; and C,-Cealkyl optionaily substituted with
one or more substituents seiected from the group consisting of methoxy and hydroxy:

R?is selecied from the group consisting of Co-Coalkyl, Co-Caalkenyl,
Cr-Caahydroxyalkyl, Co-Cophydroxyalkenyl, C,-Cyralkoxy, Co-Copalkoxyalivi,
C:-Caocycloalkyl, Ci-Cozoycivalkylalkyl, Cix-Chearalkyi, Cs-Cyzhaterocyelyl,

25 CiCygheterocyclylalkyl, C,-Cizheteroaryl, and Cs-Cshetercaryialkyt;

R®is selected from the group consisting of C4-Cyaalkyl, Co-Cialkenyl,
Cz-Crzhydroxyalky!, Co-Cizhydroxyalksnyl, Cy-Coaatkoxy, Co-Capalkoxyalkyl,
C+-Cyoycloalkyl, C4~Cigcydoaiky%aikyt aryl, CCioaralkyl, Cs-Copheterocyelyl,
Ce-Cysheterocyciylalkyl, Cy-Coyhetercary! and Ce-Cyzheteroaryialikyl,



In another embodiment, the disclosure provides compounds or pharmaceutical compositions useful in
treating, preventing and/or diagnosing a disease or condition 25relating to SCD biological activity such
as the diseases encompassed by cardiovascular disorders and/or metabolic syndrome (including
dyslipidemia, insulin resistance and obesity). In another embodiment, the disclosure provides methods
of preventing or treating a disease or condition related to elevated lipid levels, such as plasma lipid
30especially elevatedkfriglyceride: aracholestpsobiavelssdiza patient affictedrwithcsuchiédevated levels,
comprising administering to sajd.patient e uti rpr lactically effective amount of a
composition al' d?gélb;?é’dw ﬁﬁé?l{r% %ﬁ%@r%%ﬁ ht{ |sclbs%lgjfléy§s§ @Iﬁ%s to novel compounds having
therapeutic ability to REd&ce fpidleveis i anfanfilRespecray tHyloparnderdhd eR6eiestErsl levels. 35In
another embog| 1= he diselogure provides pharmaceutical compositions comprising the
compounds of the disclogure as set f%r h above, a parnl ceutically a table excipients. In one
embodiment, the preSért AStIGsur8Yat ?és?ﬁﬁsﬁﬁ&@guﬂ% ﬁ’é)cg%p%%%%()?_nr? éﬁéq%ﬁ’n%’eﬁ%ﬁ?pound
of the disclosur&itvaspitarmaceutizallyracceptatifecandewand i ianGifouRt effectivédoethedatate
tiglyceride level Qi@ reat disass sseiainddn delpllainaand diorlars gfdipia matabglisrs when
mal; era

administered to an ani pre ly a mammal, most preferably a human patient. In an embodiment
of such compd3itidh, eJaticHERRCANNERRARERNIG HRREP SleR 4y BTedaTeer Stadmd tiglycerides or
cholesterol, before agministsation Rsa#t sampEubd=ng-sait epempprhdE présent fralamount
effective_to redyce said lipid 10level. In another embadiment, the.disclosuse provides methods for
treating g%atiéﬂ"fﬁg ,eo%rbg%?ec #1‘53 éhﬁa*if% ! r%}%%c?év%lc‘)%ﬁfg%{a‘ isé%ags{le‘%c?r ’c%%fgi%onaf%%%?acid by
stearoyl-CoA desztaraseiSGHycieHidlemhbtsbereacm prise:atiMinistering to a patient afflicted with such
disease or condition, graf ﬂ%rgfg@e,v&lqgmaw}qhagjgease or condition, a 15therapeutically effective
amount of a compound that inhibits activity of SOD in a patient when administered thereto. In another
embodiment, the disciGStire provVidEPH %%tys ??Fggﬁﬁ%%%?@@%f afs‘n‘é]‘é@ég Wolving lipid
metabolism utilizing compoemdsaeentifidtdyRimemethbdodisciogeyrareion th acrolidace!therewith,
there is qigclo§%g d%%égp a range of 20compounds having said activity, based on a screening assay for
identifying, from a library of test compounds, a therapeutic agent which modulates the biological
activity of said SCD a%éf%r%éﬂﬂlﬁit%‘iﬁ’@fﬁ%ﬁﬁ@#@@&r&gﬁﬁ%oﬁ&ﬁ%ﬁ“@ﬁﬂﬁ@aﬁg &&rFmIIaels of
lipids, such as $Hgkyeesges, PPk atibkich Dionandinotatat ehnlestesebdn g FAdkd) DESCRIPTION OF
THE INVENTION 25 efini%'ons

n anotner embodiment, thé disclosure provides compounds of formula (Vb):
4 5 =Rt R7
R R Rﬁa / I RT&
\ X l
i . :
R e\ / \ N NG ——R" (Vb)
' H
N="N {/\ 1
! Ba ¢
R \RQ R

20 wherein;
¥ and y are each independently 1, 2 or 3; ‘
W is ~CLOIN(R M- -N(RNCIOIN(R Y- or -N(RNHC(O}-;
gach R is independently selecied from the group consisting of hydrogen;
Cs-Cealky! optionally substituted with one or more substituents seiecied from the group
25 consisting of halo, methyl or trifluoromethyl, and C-Csalky! optionally substituiad with
one or mors substituents selected from the group consisting of methoxy and hydroxy;
R?is selectad from the group Qonsisting of Cy-Copalkyl, Co-Cooalkenyl,
Co-Cqohydroxyalkyl, CE-C{zhydroxyaikenyE, C-Cisalkoxy, Co-Choalkoxyalicyl,.
Cs-Cyscycioatkyl, C4~Ciocveioalkytatkyl, arvl, C~Cearalikyl, Cs-Cisheterocyaiyl,



Certain chemical groups named herein are preceded by a shorthand notation indicating the total
number of carbon atoms that are to be found in the indicated chemical group. For example;
C7-C12alkyl describes an alkyl group, as defined below, having a total of 7 to 12 carbon atoms, and
C4-C12cycloalkylalkyl describes a 30 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 subistifuentianithe ipiup Gesenbeigroary! Aecordirglyheisrosedatcitie specification and

appended claims, unlegs gnegifiedstedherconiany dhefeliquingterms ikave the, maamng indicated:
"Methoxy" refers to the -00H3 radical. "Cyano" refers to the -CN radical. "Nitro" refers to the -NO2

radical. "TrifluorGmetEorenaddt heCeRPrailEE b ko TadiORy e =0 selsHyEItY " Thioxo" refers

to the =S substituent. R* zmlIRA'zrefessHoraistemgbhdy bedmabed-bydrocasben, chairoratioab consisting
solely of cagbon and hydragen a containi upsaturation.having from one to twelve carbon
atoms, preférabweo%ng'tg' éﬁ%:%ycggﬁ%%r%@e%? lc‘)%%ﬁ(g} foﬁg%ggrél‘g% a &ms, 10and which is attached to
the rest of the moleculdRbyRa’ siglB boRd, e g RmetiyFRéthys, #RprdpyErENSEIMNcR AR Hrepyl),
n-butyl, n-pentylhgd;ﬁggﬁ%ﬂ‘[yﬁggwtbutyI), and the like. Unless stated otherwise specifically in the
specification, an aIkyI"grp p may be optionally substituted by one of the following groups: L,
alkenyl, halo, haloalkeri! )%W(% nitPS LI %/anl %hé‘?eg%i (Elﬂ,rt#e?é}% yl,t-%%(%ﬁ ?;\%@y and
15-N(R14)2, -C([@JRbacHG{ERE10xE (INLR b Pide (RE4YCE) ORS 6 SR K0 R Tapgether or
-N<R14><3€%>tR1@a(w@%ﬁ%%%g9 A @ROBIOBRLR] Bl SHAIRTS phere e o), and

-S(0),N(R14)2 (where tis 1 g 2) where each R14 is independently hydrogen, alkyl, haloalkyl,
cycloalkyl, cycloBlkyRikgneR/ T @t SERRINREY FRIFERE SR RIS YR fpst ararky,
heterocyclyl, heterocylyialing, dieteregrykor dreterGanydatk: amd 20eaciRF84asrllgadraiorlkylan
cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocyclyl:heteragylylalkyl, heteroaryl orheteroarylalltyl, and
where each of tr%kg@SVebgﬁgéti%%ﬁtéﬁi% insu ﬁﬁﬁéﬁﬁ@& %thle%)r!vx’/i%e in%)igié%%%ga I -C3alkyl"
refers to an alkyindghiearasivefpiedetbbon dortammecie-fe:tifge carbon atoms. The C1-C3alkyl

radical mayspe optionagysuhghiigd-as detinamidar an25alkyl group. — "C,-Cbalkyl” refers to an
alkyl radical as defined above,gconfaining one to six carbon atoms. The Cl—CgaIkyI radical may be

optionally substituted a&%8fRed SR ERGI Photipscted from hydrogen or Cr-Cealkyl
as a stereoisomer, enantiomer or {automer thereof, a pharmacauiically

accepiable salt thereof, & pharmaceuiical composition thereof or a prodrug thereof.
In another embodiment, the disclosure provides methods of freating an SCD-mediated

20 ~_ disease or condition in a mammal, praferably a human, wherein the methods comprise
administering fo the mammal in need thersof a therapeuiicaily effective amount of a
compound of the invention as set forth above, ‘
in another embodiment, the disclosure provides compounds or pharmaceutical
compositions usefu! in treating, preventing and/or diagnoesing a disease of condition

25  relafing to SCD biclogical activity such as the diseases encompassed by
cardiovascular disorders and/or metabolic syndrome (including dyslipidemia, insulin
resistance and obesity).

In another embodiment, the disclosure provides methods of preventing or freating a
disease or condition related to elevated lipid levals, such as piasma lipid ievels,

30  especially elevated irigiyceride or cholesterot levels, in a patient afflicied with such
slevated ievels, comprising administering to said patient a therapeufically or
orophyiacticaily effective amount of a composition as disclosed harein. The present
disclosure also relates to novel compounds having therapeutic ability to reduce lipid
levels in an animal, especially trigivceride and cholesterol levels.

3

o

In another embodiment, the disciosure provides pharmaceutical compositions
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"C1-C12alkyl" refers to an alkyl radical as defined above containing one to 30twelve carbon atoms.
The CI-C12alkyl radical may be optionally substituted as defined for an alkyl group. "C2-CEalkyl"
refers to an alkyl radical as defined above containing two to six carbon atoms. The C2-05alkyl radical
may be optionally substituted as defined for an alkyl group. 35"C3-Cealkyl" refers to an alkyl radical as
defined above containing three to six carbon atoms. The Cy-GE:alkyl radical may be optionally

substituted as defingekfag e AMIBIAR. of the JR310HZBIKKISLRTEHR LADRKN" Fﬁz‘a%%ﬂ;%@%‘?d above
containing three to t\/\{gg{g carbon atogs. The %3-012a|k§‘:?radlcal may be optionally substituted as

defined 5for an &K Groap P et CIPKISPIRTERS T 1 Aigraalrsa sad frigisabivde containing
six to twelve caBhéiaoenscFhe OBcSicakyadicel mayrheoptiohaly Subistituted as defined for an

alkyl group. "C?%]%?égélﬂ'ﬁE%ﬁ%f%é@e%&%lgﬂéﬁﬂig%%’si@%ﬁ%ﬁo%*ﬁ%%é?&&@g&i'%%o?%\’eﬁ@ %ily%évr\’.‘a!s"e
Inedad 10

carbon atoms. The 07-C12alkyl radical may be optionally substituted as defined for an alkyl group.
"Alkenyl" refers 8% Srafft Srbiantretd Raroeabalreaiteranit disgream corsisting s5rig ot carbon
and hydrogen atoirs adoritésting!a leastone! dputttediond, having fremstyed twelve garken atoms,
preferably one ight ] ich.is attached to the rest of the molecule by a single
bonc. e.0. etharsl pron 1 o BT T e e A AP ReARe. ORIEEE satedt
otherwise specﬁk‘?é]I?ﬁﬁ@l‘@?ﬁé@ﬁ%@ﬁdﬁSa’ﬁfﬁlﬁ@lﬁ)@@%ai@%yibb@éwﬁommmnm@ﬂsew one of the

following groupsyatiyliraliseiaytahedeaiaatod, hralealkenyh syane: RIQ.RLY Latalkyb cyeloalkyl,
cycloalkyé%lkyl,§het?rocyclyl, heterocyclylalkyl, heteroaryl, 20heteroaryialkyl, -OR", -0C(0)-R14,

_N(R14)2,” c(0)R14, C(0)0R14, -C(O)N(R14)2, -N(R14)C(0)OR16, -N(R14)C(0)R16,

-N(R14)(S(0)tRbS)rwrhererhistion)i - $OHRRELWhesedds higndis RIONRIG-YeredisH 12), and

-S(0)11\1(R14)3bpherey tis Ao 2hyrhers, epchR 14 &Sm%omﬁmﬁw%@@s&&é@&@&@%ﬁbl .
, he ylalkyl; an

cycloalkyl, cycloalk 1:Ialk l, ar IDaraIkyI, heterocyclyl, heterocylylalkyl, heteroaryl or eteroary
each R16 is 25%%%,%5 &aﬁﬁ%, ey iSRRG THIRSE SRMIARARIC He R Ny iafisterowiblylalkyl,
heteroaryl or heterbaiiytaiky| panshuitiene easfriekthiecaiverns BighstiiHentsis 41asUbSHIERd o
"03'01231|5e”y¥hé‘?%%§ 3ol @# &ler qj]% | ?Smd fined above, containing three to Jﬁ%i arbon atoms.
The C3-CI2alkeny ré’dica%%ay e Gp%onESWy sugsﬁﬁm%%"gé %é%?ﬁ%%‘%%f@?ﬁﬂtélﬁfe Foggatent
"02-C12alkenylrefepSiToidfaIRe Hysigical as defined above containing two to 12 carbon atoms. The
02-C12alkenyl (@Qi@&hg}%%ggion lly substituted as defined above for an alkenyl group. "Alkylene”
and "alkylene chain’ refer tg a s‘tl{aelj.‘}%thaﬁ)é{ﬁ?%?ﬁcﬁ%lé RIiV4fiss methods for ireating a réinge of
ISeases mvoving Hpid metabolism ulilizing compounds identified by the methods
disclosed herein. in accordance therewith, there is disciosed herein z range of
20 compounds having said activity, based on a screening assay for identifying, from a
library of test compounds, a therapeufic agent which modutates the biological activity
of said SCD and is useful in treating a human disorder or condition refating io serum

ievels of lipids, such as trigiycerides, VLDL, HDL, LDL, and/or total cholesterol
DETAILED DESCRIPTION OF THE INVENTION
25  Definitions

Certain chemical groups named herein are preceded by a shorthand notation
indicating the total number of carbon atoms that are to be found in the indicated
chemical group. For example; C-Cpalkyl describes an alkyl group, as definad below,
having a fotal of 7 {0 12 carbon atoms, and C4-Ciocycioalkylalky! describes a

30 cycloalkylaikyl group, as defined bslow, having a total of 4 10 12 carbon atoms. The
total number of carbons in the shorthand notation does not include carbons thas may
exist in substituents of the group described.

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

to the contrary, the following terms have the meaaning indicatad:
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35hydrocarbon chain, linking the rest of the molecule to a radical group, consisting solely of carbon
and hydrogen, containing no unsaturation and having from one to twelve carbon atoms, preferably
having from one to eight carbons, e.g., methylene, ethylene, propylene, n-butylene, and the like. The
alkylene chain may be attached to the rest of the molecule and to the radical group through one
carbon within the chain or through 5any two carbons within the chain. "Alkenylene" and

"alkenylene chain" ref; %J a strai%ht ?r ra BE{d di%alqnt hydrocarbon chain linking the rest of the
molecule to a radical §f§8 ?ﬁxgoﬁ%, ;:[?na E ?é?é of t41BGA and hydrogen, containing at least one double
bond and having froniGwantd teietsdctrbanhatedisale.g., ethenylene, propenylene, n-butenylene, and

the like. The 10alkenylgne-chain ig attachied t94hg rest of the molecule through a single bond and to
the radical group throlgigh a double bond or a single bond. The points of attachment of the alkenylene

chain to the rest of the' FbRIATIE SN 16/¢He Pdfk 2t §rdERE8n be through one carbon or any two
carbons within the chéing"Adtytene thedge'steteisdata straight or branched divalent hydrocarbon

bridge, 15linking two dliﬁ%r)%mtrg%rgqgﬁk%f ghgsﬁ%g%ﬁuré'ﬂg structure, consisting solely of carbon and
r

hydrogen, containing no unsaturation and having from one to twelve carbon atoms, preferably having
from one to eight carboi! ésjemetRyiERE NemRERSBrbpyiEpeaRBLEIRIAs2diRd FRIFRENT he alkylene
bridge may linkaisy twes85a0n% Wiibiadbe siBestiigiuairdOndkexurefers xaradeal efdhe formula
-OR3 where R,iis an alkr%l rad,{ical as Pd?fin%p above. Tt}g alkgl Qayft of the alk(%xy radicgll m%mbe
optionally substituted 8 aefMmed above for an naﬁkfll‘?’ icaf ~on @ 0“81"-‘6%“&%%‘2* Farers' @ ansalkoxy
radical a$(tefimed abovecotaimndoiie tesiridhrbonatomyTheindie/bpart of thenetCEalkbxy radical

may be optionally-susitiee 8RS 4RSS A0 veas A B AreDs Blafizalbons agferio an alkoxy
radical as defined above contalnlng one to twelve carbon atoms. The a,IkX gart of the C,-Cualkoxy
radical may be"Sptichalt EGbSiaiRE P RE iR SRSl dr i aRgFgratin™ an akWEREA Bidkoxy" refers
to an alkoxy raickoaias dibfingds tindae lpootainirtgthicd evio 8 Otwebse diyhatkatomisabhe alkyl part of the

03-C12alkoxy fagical.may _S%?EH‘&P&”%WQ?&HB&W JSled ADoue for an akyl dEgepy).R

N ,
"Alkoxyalkyl" refers to a radical of the formula -R3-0-R3 whére éach R, IS Independently an alkyl

radical a3@efinbiabové (PR oxfdEnAdom &) WEhondbiR 054 Kafoon WreittdPaTkyl radical. Each
alkyl part of theratkUyysitkyRradicalsmnayide B5optomalysithsiivied as defined @yevé fanar alkyl

group. 0 o 2), and -S(O)N(R™), {where tis 1 to 2) where sach R is independently hydrogen,
alkyl, halcalkyl, cycicalkyi, cycioalkylalkyl, aryt {optionzally substituied with one or more
halo groups), aralkyl, heterocyclyl, heterocylyialkyl, heteroaryl or heteroarylalkyt, and
20  each R™is alkyl, hatoalkyl, cycloalkyl, cycloalkyialkyl, aryl aralkyl, heterocyclyl,
heterocylylalkyl, heteroaryl or hetercarylaikyl, and where each of the above
substituents is unsubstituted unless otherwise indicated.

"C4-Caalkyl" refers to an aikyl radical as defined above containing one to three

carbon atoms. The C,-Csalkyl radical may be optionally substituied as defined for an
25 alky! group.

"C,-Cralkyl” refers {o an alkyl radical as defined above containing one {o six
carbon atoms. The Cy-Cgalkyl radical may be optionally subsiituted as defined for an
alkyl group.

"Cy-Cqralkyl" refers o an alkyl radical as defined above containing one to

30 twelive carbon atoms. The C.-Cyzalkyl radical may be optionally substituted as defined
for an alky! group.

"Co-Cealkyl" refers to an alkyl radical as definad above containing two to six
carban atoms. The C,-Cealkyl radical may be optionally substituied as defined for an
alkyl group.

35 "Ca-Cralkyl" refers to an alkyi radical as defined above containing three fo six

12



"02-C12alkoxyalkyl" refers to an alkoxyalkyl radical as defined above containing two to twelve carbon
atoms. Each alkyl part of the C2-C12alkoxyalkyl radical may be optionally substituted as defined
above for an alkyl group. "C3alkoxyalkyl" refers to an alkoxyalkyl radical as defined above
containing 5three carbon atoms. Each alkyl part of the C3alkoxyalkyl radical may be optionally
substituted as defined above for an alkyl group. "C3-C12alkoxyalkyl" refers to an alkoxyalkyl

radical as definquabo¥e coni?)ini g hree to tyvelve carbon atoms. Each alkyl part of the
B0 {6

C3-C12alkoxy&fkyFradicam R4 LGBSTIRNET SOURMHI P LB or 5P SR GoLR,

10"Alkylsulfonykkyefsesito a radical of the formula -3(0)2Ra where IR, is an alkyl group as defined
above. The alky! part.of the alyisuionyradice] ra o Qotianall sustked s dafiaed anove for an
as de

alkyl group. "Ol-(%lkylsulfon I" refers to an alkylsulfonyl radica ined above having one to
six carbon atoMEFEPPPICHRIRSIsUG iy Gretlyhiag i Bitiorrmpiiuindtitaudstisas aafisdaeshove for

an alkylsuffonyibgeougky! grdéryl” refers to aromatic monocyclic or multicyclic hydrocarbon ring system

consisting only of hydi n C n.and cpntaining,from 6.to 19 carbon atoms, preferably 6 to 10
carbon atoms, where t Ggérfﬁgg ysi'%q(r%%ntgyagea %\é}r{%i’ §gc’)rafgurﬁ§;s%%§r% R R?{‘/%?(’)ﬁ i>|(n8litj\'(‘ﬁ q}ygf)ut are
not limited to 8RS sirRFitas Hiforerlyl:Phanst ok nbpabisneihlssssitiied etheeivied Epetifically in
the specificatiam therdgpm "aryl” or the prefix "ar-" (such as in "aralkyl") is meant to include aryl radicals
optionally substituted, hy ane or more substituents selected from the group consisting of alkyl, alkenyl,
halo, haloalkyl, haloal éh%?faé }gng?gﬁft?g? gpyﬁ%‘ftaﬂﬂ ISy AP L PO AIASIRVINGeta S ey Ry,
heterocytflalkyle MeterdanylzissteroBirgl Sk 4 BY6-0MRdx, BBy R:GOC{OH R LA sR1UEN{RA) 2o d
-1R15-C(0)R 1, -R1EG(Q)ORL4, -R15-C(0)N(R14)2, -R.16-N(R14)0(0)0R16, -R15 N(R14)c(0)R16,
R15 N(R14.en icb(0)tR16) (where tis 1 to 2), -R15-8(0)tOR16 (where tis 1 to@_, -R15-S(0),R15
(where tis 0 to 2), and* /T8 SEOIFRELAF ARRERS PiMERg D viheraragr kR aslivrlglserriently
hydrogen, alkytphsikiasiyoleyictaalksooymidatiattatien, atoyharadkys hieteroeyelbnaaterony eytalkyl,
30heteroaryl o r l; IS i endently, a direct bond or a straight or branched
alkylene or amﬁ%ﬁ&@%ﬁ%@%@%ﬁ%@@ gﬁ%%f,%?ﬁgg%?ﬁ , %}}%cfga?f%/ , 83@83@%5%?? grryl, aralkyl,

heterocy&fyl, N8tEF0 eRARGH et Sas P eTsrBartaiyE sinalevhend. saghainhenel abovelsubstituents
is unsubstituteghylAratkylirefessie Raadical ek the fopmplarRaRbwhers Basisian alylarical as
35defined aboz\s/ge%f%g:al P iinstgg es;%cé tgégo%fyérgaa i%%'ﬁ 8%98@29 &bc?%’t%n%ﬁ’y'sﬂg%%'fed by one
of the following groups: alkyl, alkenyl, halo, haloalkyl, haloalkeny!, cyano, nitre, aryl,
aralky!, cycloalkyl, cycloalkylatkyl, heterocyclyl, heterocyciylalky!, heteroaryl,
20 heteroarylalkyl, -OR™, -OC(0)-R", -N(R™},, -C(O)R™, -C(OYOR™, -C(OIN(R™),,
-NR™)C(O)OR®, -NR™C(O)R™, -NR™)(S(O)R"®) (where tis 1 to 2), -S(O)OR®
(where tis 1to 2), -S(O)R" (where tis 0to 2), and -S(O)N(R™), (where tis 1 to 2)
where each R is independently hydrogen, alkyl, haloalky!, cycloatkyl, cycloalkylalkyl,
aryl, aralkyl, heterocyclyl, heterocylylalkyl, heteroaryl or heteroaryialkyl: and each R'® is
25 alkyl, haloalkyl, cycloalkyl, cyclealkylatkyl, aryl, aralkyl, heterocyclyl, heterocyciylalkyl,
heteroaryl or heteroarylalky!, and where each of the above substituents is
unsubstituted.
"Cs-Cizalkenyl” refers to an alkenyi radical as dsfined above containing three to
12 carbon atoms. The Cs-Cypalkeny! radical may be optionally substituted as defined
30 for an alkenyl group.
"Co-Cialkenyl” refers to an alkenyl radical as defined above containing two to
12 carbon atoms. The C,-Cisalkenyl radical may be optionaily substituted as defined
above for an alkenyl group.
"Alkylene” and “alkylene chain” refer to a straight or branched divalent

35  hydrocarbon chain, linking the rest of the molecule to a radical group, consisting solely
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diphenylmethyl and the like. The aryl part of the aralkyl radical may be optionally substituted as
described above for an aryl group. The alkyl part of the aralkyl radical may be optionally substituted as
defined above for an alkyl group. "07-C12aralkyl" refers to an aralkyl group as defined above
containing seven to twelve carbon atoms. The aryl part of the C7-C,2aralkyl radical may be optionally
substituted as described above for an aryl group. The alkyl part of the 07-C12aralkyl radical may be
optionally subst,rltutetgio%% gl(ﬂq 8QDaQOVe fgr an alka/l | group. m Jo d%cvllga hyl re[ter q an aralkyl
group as definéd above Containi IFfeen 10 nineteen carbon atoma. ﬁl%e arprar f'he”
013-C19aralkylatdicaienzgy beeEpaokdlfy nosiisthiced apbeserned. shove fonagrangtyrtrns. The alkyl
part of the 013fef9Rralkyl sadiealmavihr-ontionatly subsiiuiadaslafipedabavs toran alipdgroup.

"Aralkenyl" refers to a radical of the formula -ReRh where R, is an alkenyl radi aI as defined above
and Rb is one %Fr‘ﬁ‘&f%cé{ F AR Calf A8 Hetir Ab VRS YRy BR BItib i b ShitlHE s
describedtabousy The @ylqeartdhthéharalieenyl radical may 15be optionally substituted as described
above for an aryl grougy Ihalkenupafkahioraalinnd iadical gy onlionally sybstiyted as

defined above for an alkenyl group Aryloxy" refers to a radical of the formula -ORh where Rb is an

aryl group as &@ﬁﬁ%@%@%@%@ 6%‘?tf8?3ttﬁétﬁ?y|89&??éﬂﬁéalarﬁ%§/"t?é YptiBnemyStibaitHted as
defined aboveoQ@aAw’rr@&aoaadi@@ef@ﬁ&fﬁté@ﬁgwlws@bﬂr@dwmIamRihaRj nhasg fRimswag tgnbranched

alkyl radical hayin gonet cagbgns a elﬁea?]% ey attgche Ié%;hgnt&m nal carbon of the
alkyl radical. oalky " fefers 19 a taBY noh-aromatic monocy icor bicyclic eh drocarbon

radical c%ﬁsustﬁ%lge%i@rse @ﬁéwﬂﬁ)ﬁﬁa’iﬁﬁqmrﬁ‘@e‘f?ﬁt@m@? ekt ohiebe @it dn %@@@B@n atoms,
preferably having frempthies tasvelve &a&%msmwgimmsbﬁdsatﬁea@m@wmm and

cyclohenyl, ol RUETHIFE TS, Dot o eride Eaiad SURC e SHELRELEn, the ferm
“cycloalkyl" is theagthtoniaciade oyl ealkiy sadidalsankich dre optonally substltuted by one or more

substituents 30 seleciggl Qﬁé%g@?&&%ﬂ%‘%@%%@%ﬂ%@”ﬁ@é@hﬁél‘%mhﬂ{@?&ﬂvd&@!% kgnyl, cyano,
nitro, aryl, aralkyl, cycloak l, cycloalky Ialk%/ heterocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl,

-R15-0R12, -RIKIBE(65.& &r@ﬁf@rmﬂa Hhe RIBRIOFHEIAICH S SO T6)BIRE 20 IR SLCRIRRETE)2,

-R15-N(R14)CQyofRE, dldfii{i hd )atOIR1&orRi] | M\Riglﬁi(sﬁo)irﬁélﬁ))twe vavhetet istdnte, 2),

-R15-S(0),0R t t 3 N R14)2 (wh
©) ﬁeﬂe@ag gﬁa&&g% oﬁ&?o gﬂ&%%@e@?ﬁy; ﬁg %ﬁyl @g% a?kylrc% % N(R14)2 (where

tis 1 to 2) where each'R14 islindependently hydrogen, a C oalkylalkyl, aryl,
aralkyl, heteroByR4Y 3itterbeyEX 4Ry | TREtRFYARDE S HEfe FoRNIANGTY SRS RPSS YrHBpEMRIERGlY a direct
bond or a straigft@uranched alkylene or alkenylene chain; and each R16 is alkyl, haloalkyl,

cycloalk cycloalkylal I aryl ralk I heterqcyclyl, eter cyclylalk teroar or heteroarylalkyl,
and Whe}?e each of the a éove séf%st él(Jen S L|(§acltﬁ%sﬁu gj )6& 8%@25 cﬁoeﬁ re?ersa(t? 2

cycloalkyl radig&fiasdefines alivvenaviag ehiee atisky é@@tﬂ% faﬁymg.ﬁpher@@(sﬁbww@m%radlcal may
be optionally sybstitutedas @f@eg”@p@y@(jgt a cycloalkyl group.

"C4-Csalkoxy" refers to an alkoxy radical as defined above containing one to six
carbon atoms. The alkyl part of the C,-Cgalkoxy radical may be optionally substituted

25  as defined above for an alkyl group.

"C4-Cqralkoxy" refers to an alkexy radical as defined above containing cne fo
twelve carbon atoms. The alkyl part of the C,-C,salkoxy radical may be optionally
subsiituted as defined above for an alkyl group.

"CaCopalkoxy” refers to an alkoxy radical as defined above containing three to

30  tweive carbon atoms. The alkyl part of the C;-Cy.alkoxy radical may be optionally
substituted as defined above for an alkyl group.

"Alkoxyalkyl" refers to a radical of the formuia ~-R,-O-R, where each R, is
independently an alky! radical as defined above. The oxygen atom may be bonded io
any carbon in either alkyl radical. [zach alkyl part of the alkoxyalkyt radical may be

35  optionaily substituted as defined above for an alkyl group.
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"C3-C12cycloalkyl" refers to a cycloalkyl radical as defined above having three to 10twelve carbon
atoms. The 03-C12cycloalkyl radical may be optionally substituted as defined above for a cycloalkyl
group. "Cycloalkylalkyl" refers to a radical of the formula -R,R3 where Ra is an alkyl radical as
defined above and R, is a cycloalkyl radical as defined above. The cycloalkyl part of the cycloalkyl
radical may be optionally substituted as defined above 15for an cycloalkyl radical. The alkyl part of the

cycloalkyl radical may, be optjonally substituted as defined apove for an alkyl radical. .
"C4-C12cycloalkylalky 2_rei‘éarlsg%yffi}f i&/’%l%%ﬁfﬁ%?@? r%%fég\ qgg %3?%3% aﬁb%%g%éé\ﬁ%%v?ofm@ 'tW&ve
carbon atoms.i¥hécdwalyeZeyelraiylalky Fradicakyhagrbe dpticpdihyBbstitlne daaticdefimgdabove for a

cycloalkylalkyl grest i3 Qi Halplefersdorheame ehlesoafIumip Qiigsio. "Haloalkyl” refers to an alky!
radical, as defined abgve, that is substituted by one or more halo radicals, as defined above, e.g.,

trifluorornethyl, difluo'rlglﬁgiw,a{}?i‘émg%méﬂﬁﬁ, o il GrOGHIAS PHUGORRAKS 2Rl S ethyl,

3-bromo-2-fluctepeapyhd+btomoniettly kiRybrarh obthyC anktihe lilkersbhas atkyy parbef2gihe haloalkyl

radical may b%BB&@U@Q’a@”@éﬁHB?&E@Q@%?gaﬁk?/??ﬁ%- r an alkyl group. "Haloalkenyl" refers to
ubstitute

an alkenyl radical, as defined above, that is s y one or more halo radicals, as defined

above, e.g., 2-bromoettidnyR'SRBYBIRG el E 1o APl Al vk ikad TRaaIRefiyep ahayethentridatkeny

radical may betoptiabalyiselbstitatedias slefiaed akpmefopamatiykgramsxakyiatameyaivl befers to a

stable 3-to 18-m!eerp]q§red ng&-tar arr;’ac}{e(%i Hgg argglceaijo\{yhrllch“g?nssts of carbon atoms and from one to

five heteroatorns Selected from the group consisting of nitrogen. oxygen and sulfur. For purposes of
this invemfion, the hetérbelyelenadicaerasy deadipabnbbpdliemibychit) ity vlicor fetimeyclitiing system,

which may inclydafusesardiidasd ringsystemsiandhe RiasRy GAIROA Al-sWils3Ratgms in the
heterocyclyl radlﬁag?ré?g% be ﬁé}él%gaélg oxidized; the nitrogen atom may be optionally quaternized; and
r

the heterocycl§Hra Aol B4t P Examples of such heterocyclyl radicals
include, but are not lifditeChadk koKotam e det ahydraisdeguinoyy -idiid aze liefinda mtara idividg

isothiazolidinyl, i idi Hyl ~0c ' isoindal - iperazinyl,
A b e R GG E  ES  hi

pyrazolidiny!, tRfS8ifryiP R ARy ARGl E UiRRASYP Wetrahydropyranyl, thiomorpholinyl,
thiamorpholinyl, 1-oxaatgioretigheliryhnatid b oheioui: hiemarphningladplesssiated,etaarwise
specifically in ification, the term "heterocyclyl: is meant tp include heterocyclyl radicals as
defined above%%i%ﬁigegﬁgtﬁnhglfgoguegs%?ﬁtgangﬁoer}i/nedc?ro %8‘%%@8 S |t%e1n s8e 8%(t%¥?%%m the group
consisting of af§feEaRET/ICHE SaRpoIGN habalRehg| liBgaysiarandibrmatttaty anfliaralkyl,

cycloalkyl, cyciaalikvatkyhheiesosychdiaeterocyidatiyhieteropsybheterranaliodhRIRAR 14,
-R15-0 -R14, -R1 tlﬁgﬁj&@? -R%S-C(O R14is_RlSe-C(O%ﬂR'l4 -R15-C(0 N(R14§2, o
-R15-N(RT4)CUOf0RTS A RIS RRIA T ORTE! SRIBNI(RAH (3 (05 RABF twittisr 115 15 257
-R15-S(0)0R16'((hRareisar-" (such as in "aralkyl") is meant to include aryl radicais optionally
substituted by one or more substituents selected from the group consisting of alkyl,
alkenyi, halo, haloaikyl, haloalkeny!, cyano, nitro, aryl, aralkyl, cycloalkyl,
cycloalkyialkyt, heterocyclyl, heterocyciylalkyl, heteroaryl, hetercarylalkyl, -R">-OR™,

25  -RP-0C(O)-RY -R'™-N(R™),, -R"®-C(O)R™, -R"-C(O)OR™, -R'5-C(OINR™).,
RENR™COIOR™, -RE-NR™CIOIR™, -RE-NR™(S(OWR®) (where tis 1 to 2),
-R™-8{0)0R" (where tis 1 t0 2), -R"*-S(O)}R"® (where t is 0 to 2), and
-R¥*-S(O)N(R™), (where tis 1 to 2) where each R is independently hydrogen, alkyl,
haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl,

30  heteroaryi or heterocarylalkyl; each R" is independently a direct bond or a straight or
branched alkylene or alkenylene chain; and each R'® is alkyl, haioalkyl, cycloalkyl,
cycicalkylalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl or
heteroarylalkyl, and where each of the above substituents is unsubstituted.

"Aralkyl" refers 1o a radical of the formula -R,R, where R, is an alkyl radical as

35  defined above and R, is one or more ary! radicals as defined above, e.g., benzyl,
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151 to 2), -R15-3(0)iR16 (where tis O to 2), and -R15-S(0)N(R14)2 (where tis 1 to 2) where each R14
is independently hydrogen, alkyl, alkenyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl,
heterocyclyl, heterocyclylalkyl, heteroaryl or heteroarylalkyl; each R15 is independently a direct bond
or a straight or branched alkylene or alkenylene chain; and each R16 is alkyl, alkenyl, haloalkyl,
cycloalkyl, cycloalkylalkyl, aryl, aralkyl, 20heterocyclyl, heterocyclylalkyl, heteroaryl or heteroarylalkyl,

and where each of the above substituents.is unsubstituted. "03-C12heterocyclyl" refers to a
heterocyclyl radi@aﬁn Em g'ﬁy{ea@ (ggﬁ L‘L{(ﬁa\jﬁs ﬁﬂﬁeg% ?3\}21\%5 %aa%%orﬁg.’ g E%%éf%%?gﬁgcyclyl may be
optionally substiteatitiias definecriabo\abfue dohateeogyaigbgrolips 2B \Heest ot Yiotytaiiipl! rede to 2
radical of the fg{é(?q!@ (-)Ig@cfﬁgﬁxlggfgﬁ%g ap alkvk dadical as defined ahoye and Re is a heterocyclyl

[

radical as defined above, and if the heterocyclyl is a nitrogen-containing heterocyclyl, the heterocyclyl

may be attached to th&aHkyPratalHP A& fitGGRMABR Prie WRYEP At VR RIS SRAGRIRy | radical
may be optionallyetibstiiuted@assdefinedrabave dothanalkyl graiky. ridiedietesoey ciyli Rpart of the

retrocycliaky gl ey apieTal b sl et v o sl groun

"03-C12heterocy kyl" refers to a heterocyclyla ove havin e to twelve

carbons. The ¢BlcAlTRRtEOOPERIAIRY FrAgitHIsRnay FETHBRoRANE Jabatitated @9 ¢efined above for a

heterocyclylalkyl groug., 38’ Hesarparytereteradaialkyltgrdpraembried semalihtingrgdigalanhich
consists of ca{g%pn zgtoms and from oneﬁ(j)eflvelhetgrof%ﬁ)n&s Iectef?( from.th? x%rgtg:é consstwg of

S
nitrogen, oxygen and sulfar. cr)lraéﬁrppsc‘)ses of thi8nven (ejn,tfﬁse”ﬁaérerga@ijir%adlcaﬁ may’ BeRd
monocydii¢, bieybhbtuecyesidercrirabyelieaing aystetratich hraglinthrfedUbed-er Brideevting

systems; and tr_%i@éhf REETHLBHABAAY %QE%E@%@H’%"&&B@B@Q%@O@%&' éﬁ_%!&?l paype optionglly
oxidized; the nitrogen atom may be optlop{%jclﬁ%%}uatermzed. Examples include, but are not limited to,
i I

azepinyl, acridinyl, beASAHRIRZOIGIBRlA OhEAGINT, Brehz SRRLGISe Sy BN Bt Roturany!,
benzoxazolyl, benefidekabylydenddlioximd, dvenaapymamyt)iben zepyeiinen b ben zdfcramgly be

benzofuranonsd.henzerbisayl erzouonhenyly BeZ iAo - henz o plicazeld glpyriciny.

carbazoI%/I cinnolinyl, dibenzofuranyl, furanyl, furanonyl, isothiazolyl, imidazolyl, indolyl, indazolyl,
isoindolyl AndaimgrisamctistiHas RS IRe ARV H RS AR ISP X atis KA Y B &2 disiny .
oxazolyl, oxiragy/ehenagioy| pheneiiszinglpheoxazings pbthalazisyeFterddinie purgiyhimpyrrolyl,
pyrazolyl pyridinyl, pyrazinyl pyrimidinyl, pyridazinyl, guinazolinyl, guinoxalinyl, 15quinolinyl
quinuclidinyl, isoquinolirﬁ{jﬁy igezglgﬁ% ?aﬁé%@,E%%zoﬁ%@taetggﬁl\@mr{%ﬁﬁﬁ agn%r%%% e%s)’ll. Unless

stated otherwis&spracaisatty iﬁﬁfﬁé@;b@@ﬁi@éﬂtm,aﬂ‘i@%ﬁéfﬁﬁii%t@maWI'Oi@iﬁﬁ@ﬁ’hﬁt@ﬁﬁ&tﬁkaﬁeteroaryl
radicals as defipgdapave,which are optionally substituted by one or more substituents selected from

araliyl, 2ycloalkyt, SAAGEIRY, RUETOSy R NeleloBachIEINs REiEi SAR e RererBaryiliy
unbranched alkyl radical having one to six carbons and R; is an aryi group attached to
the terminal carbon of the alkyi radical.
"Cycloalikyl" refers to a stable non-aromatic monocyciic or bicyclic hydrocarbon
radical consisting solely of carbon and hydrogen atoms, having from thres o fifteen
25  carbon atoms, preferably having from three to twelve carbon atoms, and which is
saturated or unsaturated and atfached to the rest of the molecule by a single bond,
e.g., cyclopropyl, cyciobutyl, cyclopentyi, cyclohexyl, decalinyl and the like. Uniess
otherwise stated specificaily in the specification, the term "cycloalky!" is meant to
include cycioalkyl radicals which are optionally substituted by one or more substituents
30  selected from the group consisting of alkyl, alkenyl, halo, haloalky!, haioalkenyl, cyano,
nitro, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocycivialkyi, heteroaryl,
heteroarylalkyl, -R'*-OR™, -R"*-0C{0)-R™, -R™-N(R™),, -R*-C(OR™, -R*-C(OYOR™,
-RE-C(OINIR™),, -RTE-NR™MCIOIOR™, -R¥-N(R™C(O)R, -R-NR™)(SO)R™)
(where tis 1 to 2), -R"*-S(0)OR" (where tis 1 1o 2), -R"™*-S(O)}R™® (where t is 0 to 2},
35  and -R-S(O)}N(R™), (where tis 1 tc 2) where each R™ is independently hydrogen,
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-R15-0R14, -R15-0C(0)-R14, - R15-N(R14)2, -R15-C(0)R14, -R15-C(0)01R151, -R15-C(0)N(R14)2,
-R15-N(R14)C(0)0R16, -R15_N(R14)c(0)R16, R15 N(R14)(S(0),R16) (wheretis 1 to 2),
-R15-S(0)tOR16 (where tis 1 to 2), -R15-S(0)1R16 (where tis 0 to 2), and -1R15-3(0)11\1(R14)2
(where tis 1 to 2) where each R1I1 is independently hydrogen, 25alkyl, alkenyl, haloalkyl, cycloalkyl,
cycloalkylalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl or heteroarylalkyl; each R15 is
independently a direct bond or a strajght or branched alkyle r.alkenyle hain; and h R15is
2k alkonyl, R GH RS SISt Aot eSO, e N,
heteroaryl or teteroarylaikiytieirawhatod each Bf tiel adrnandabibtitigingstis SoLpsabBYRaE @

"01-C12hetergaryHedess je Anstaneankradiral Rsdgingd Rb%eam@viﬂgmﬁytpc%@yw?rbon atoms.
The Cl-Otheteroagr%&group may be optionally substituted as defined above for a heteroaryl group.

"C5-C12heter65HAB RABHY b h & Sy FEEREAFYS BEHRTYEBEVR ndGisEPAVE 15 35twelve carbon
atoms. The Ch«Ed2batelodrrgrabpmaydhediftiomatlyesulistitutadsas defibettabdve for a heteroaryl

group. "Heteroa“ﬂél%%%g[@?or@fé?éj{‘&% 8&&!&%1 5%%3?5@%9@6%%&3&%’35%&%3' as

defined above and Rf IS a heteroaryl radical as defined above. The heteroaryl part o _
heteroarylalkybFaeiERPRRIPIBE ot fally- SR EE ds Shme B iy cHirbteiefhAR 8F80% The
alkyl part of thgrhetersasydatiyhiradigalimay be optionally substituted as defined above for an alkyl

group. "C3-Cl2heteroarylalkyl” refers to a heteroarylalkyl radical.as defined abave having three to
twelve carbon atoms.%@@%@%%ﬁétéﬁ%ﬁy?glEyﬁyﬁgap%raa)(/jy %%Bt%r@ﬁ@ éfﬁ%ﬁtﬁ?g&’ %\éhéee?ri}nged above

for a hetéoary¥etkyd groep) 2 Fetdroafyidycladiopikrbfescs BradiedlrbPi feHhidiREeRe where Rd
is a cycloalkyl yaglical as-defines akaya@ng&ffis a heteroaryl radical as defined above. The cycloalkyl

part of the heteroarylcycloalkyl radical may be optionally supstitute defined_above fqr a cycloalkyl
group. The heteroaryler(yffﬁ){3 8%%%’&@?%%%%%@% ?ng PHAEE Sist8AETR, 'Bs?ﬁtf% ?as defined
above for a hetatoahdsgrefiped Biidetenvaiylatke oyt vefers toliaatadicatiobthebformuléasR,R; where Re is
an alkenyl radical as defined,abave apdBi isadieteroanyigadicales defined Ahoyes JHie-Bgteroaryl

part of the heteroarylalkenyl radical may be ?‘Ftlonally substituted as defined above for a heteroaryl
group. The alkehgpadet e ReterbatPRAKEMPFEREAIN TS Bl opiRHsRlBn a1 BREa Y Yefined above
for an alkeny! groui R Hy desxyallgpsveferssto akpadicat0f the formula -Ra-OH where Re is an alkyl

radial as defined abqecThe IVAIORIJIoUp.IN3X be aiaahog k9 i i gl po gy carbon within

the alkyl radical. The of thie"hydroxyalkyl group m optionally substituted as defined
above for an Ry, MORVEREBRXGHIRA" refers4 ansiRrbXipnd rvdigrRianas Bfined above

optionally substituted zs defined above for a cycloalkylalkyi group.

20 "Halo” refers to bromao, chloro, fluoro or iodo.

"Haloalky!" refers to an alkyl radical, as defined above, that is substituted by
one or more halo radicals, as defined above, e.g., trifluoromethyl, difiluoromethyl,
trichloromethy!, 2,2, 2-trifluoroethyt, 1-fiuoromethyl-2-fluoroethyl,
3-bromo-2-fluoropropyi, 1-bromomethyl-2-bromoethyl, and the like. The alkyl part of

25 the halealkyl radical may be optionally substituted as defined above for an alky! group.

"Haioalkenyl" refers to an alkenyl radical, as defined above, that is substituted
by one or more halo radicals, as defined above, e.9., 2-bromoethenyl, 3-bromoprop-1-
enyl, and the like. The alkenyl part of the haloalkenyl radical may be optionally
substituted as defined above for an alky! group.

30 "Heterocyclyl" refers to a stable 3- to 18-membered non-aromatic ring radical
which consists of carbon atoms and from one to five heteroatoms selected from the
group consisting of nitrogen, oxygen and sulfur. For purposes of this invention, the
heterocycly! radical may be a monocyclic, bicyclic, tricyclic or ietracyclic ring system,
which may include fused or bridged ring systems,; and the nitrogen, carbon or sulfur

35 atoms in the heterocyclyl radical may be optionally oxidized; the nitrogen atom may be
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25containing two to twelve carbon atoms. The alkyl part of the Ca-Ciahydroxyalkyi radical may be
optionally substituted as defined above for an alkyl group. "C3-C12hydroxyalkyl" refers to an
hydroxyalkyl radical as defined above containing three to twelve carbon atoms. The alkyl part of the

03-C12hydroxyalkyl radical may be optionally substituted as defined above for an

alkyl group.

30"C7-C12hydroxyalkyl" refers to an hydroxyalkyl radical as defined above containing seven to twelve

defined above

carbon atoms gh&almﬁé{érﬂfz%be %’%WQFB&}'&WL%F%P% Bsr@m#oaawg

the formula -Re-OH where

or an alkyl grou roxyalkenyl" refers to a radical o

pubeitiied as

R, is an alkenrHRIEF £5 %‘é?ﬂw%@%l%ﬁﬁ%’?ﬁ}ﬁr@??%‘?oﬁbt 15y BE GHiscHEd 1 ¥RERkeny| 35radical
on any carborgwititindhasatenylyradieaizding alkedyt @it of th@tﬂnydmammlkmylazgmupymay be

optionally substituted as, defkfa%g %aboge Jora %{lﬁ?o;%l g{g&?w 2 axof %%}%py%%&

hydroxyalkenyl raalcai "B e above contai Ing two to ve carbon a

oms T

Egﬂ efers to an
eny 'part of the

C2-C12hydroxdratamytatidiiosl prascbdoptivnaliyisibsiratednad defivedapol ebedfiatkenyl group.

5"C3-C12hydroxyalkemyli rﬁfﬁﬁ%zt&@n hyerayylkepy radigal aetéefmgp@w mammﬁmee to
twelve carbon atoms. The alkenyl rt of the 3 Clzgxdﬁ)x aIk %Tr%% hﬂa)bbe@ adly

substituted as AERERBOVE f6 %HW@%@B an

" refers to a radlcal of

the formula -Rbt@HMebere &RicEam Mrdasaacfﬁledtwlkythamcm H@Wﬁgﬁ@ﬁef t@sﬂ?@@aib@m@bﬂd the
hydroxy radica|ds-aliached 10t dhe terminal carbomhchrihaloativs rpters.ie amnald radicalsas defined

above, that is substituted by three halo radicals, as defined above, €e.g., trlfluoromethyl The alkyl part

of the trlf’]QIoaIRVP?QBJEQ %ﬁ&ﬂ?ﬁt@%ﬁﬂﬁh@ﬁ}ﬁé%&ﬁﬁﬁéﬁ% Geailel 2608 15P%n HSA'S

¥bup

"Cl-Cétrihaloalkyb aeterg toyarttihatoatkidadited, as defirtid abpriediaN|ngdreitd=158ix carbon atoms.
The 01- C6tr|h%logll%yrq}any EEQB%V%MﬁURg{ }gg%laggg glﬁpﬁv%ﬁ@ thhaF@aHS)(ﬂ B8P,

"Trihaloalkoxy" refersto a radical o ormu 9 where

s 91s atrlha alkﬁug&etg) as eflned
above. The trihBIGAKR PadRF théHhaloBIKSE YR miay-BEOPBR Ay ULt (@8R fined above
for a trihaloalkyRGraKR4)C(OIR™, -R™-N(R™}(S(O}R'®) (where tis 1 10 2}, -R™-S(O)OR™ (where tis

15 1to2), -R™=-S(O)WR" (where tis 0 to 2), and -R'*-S(O)N(R™), (where t is 1 to 2) where

each R is independently hydrogen, alkyl, alkenyl, haloalkyl, cycloalkyl, cycloalkyialky!,
aryl, aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryi or heteroarylalkyl; each R™ is

independently a direct bond or a straight or branched alkyiene or alkenyiene chain; and

- each R is alkyl, alkeny!, haloalkyl, cycloalky!, cycloalkylalkyl, aryl, aralkyl,

20

25

30

35

heterocycly!, heterocyclylaikyl, heteroary! or hetercaryiatkyl, and where each of the
above substituents is unsubstituted.

"C,-Cooheterocyclyl” refers to a heterocyciyl radical as defined above having
three to twelve carbons. The Cs-Ci.heterocyclyl may be optionally substituted as
defined above for a heterocyclyl group.

“Heterocyclytalky!" refers to a radical of the formuta -R.Re where R; is an alky!
radical as dafined above and R, is a heterocycly! radical as defined above, and if the
heterocyclyl is a nitrogen-containing heterccyclyl, the heterocyclyl may be attached to
the alkyl radical at the nitrogen atom. The akkyl part of the heterocyclylalkyl radical
may be optionally substituted as defined above for an alkyl group. The heterccyclyl
part of the heterocyclylalkyl radical may be optionally substituted as defined above for
a heterocyclyi group.

"Ca-Cioheterocyclylalkyl” refers to a heterocyclylalkyl radical as defined above
having three to twelve carbons. The C;-Cysheterocyclylalkyl 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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20"C1-Cetrihaloalkoxy" refers to a trihaloalkoxy radical as defined above having one to six carbon
atoms. The ClI-Cetrihaloalkoxy group may be optionally substituted as defined above for a
trihaloalkoxy group. "A multi-ring structure” refers to a multicyclic ring system comprised of two to
four rings wherein the rings are independently selected from cycloalkyl, aryl, 25heterocyclyl or
heteroaryi as defined above Each cycloalkyl may be optionally substituted as defined above for a
cycloalkyl gr a 0 tlon F stitute 1as defined.abov for an ar Each
heterocyclyl n%f)? e %‘me Pédt?f uted as'd% n{e Ghove or{{;'aC egt%rrconaycﬁl gro éagh Heteroaryl
may be opt|oneﬂwtmntgx@de&sadefmé@ratiiﬂ@wbaa@etefrdaﬁyhge@tjpn The ha@somayrbdta@ attached

to other through.difect bonds pIis0me Ar:a h@%h@dﬂ%é@?&ﬁ@ﬁd&%@%&?ﬂemﬁ%%@ Examples include,
but are not limited to a cycloalkyl radical substituted %arylﬁ%r o oalk}/n grou substituted by an

aryl group, whithe 4Pt RTH9E S TR RTET Sy Aot P AK#Eo defS“fl fRromsin héprogrugs is
meant to indicate:enaoipaivad that taayp benetn veidect dnder35piysiwimgicayconditians:ior by solvolysis

to a biologically aeljye CampalnAAl figukavenian. HBHe128 18rmL AN LRig!s to a metabolic

precursor of a compound invention that |S§Q harmaceutically acceptable. A prodrug may be

inactive when RRiH#RISEEAY 1A Eelinissel #0bre 8 FR NP EEROMMSETIFUFR RE Al EetHre

compound of theiavertgn. Haredm@&aqneﬂyﬁmibfxrﬁﬂ1dd¢mzw@§farfy1esejmwaaqnead the parent
5compound of the |Qventl n, for example %hg/drol s |n bIo n@r druigognazgopnd often offers
alia

advantages o soI?U%Lht .sEEréZc‘?o%ap“a ifity or d ease i n orgahlsm (see,

Bundgarth H. Bz, @f@ﬂ@dﬂﬁ@@@]@&ﬁﬁ)‘mﬂ) Cﬁ@@@ﬂ&(@?@éﬂ)’érdhﬁ@@maﬁﬂ inv@istussion of

prodrugs is prayiglechin HigHehbily, BhidhzoRTontsgs AedNeyes! id0RedveRYBIRMSs B9,
Symposium Series, Vol. 14, and in Bigrev erslbg: Caﬁﬂlers inD ﬁ’}%Desﬁ’}rﬂ ed. E ward B. Roche
0

American PhatfialelitcScAaeeatiaR ing Pak PPOLs 7 TIRF BN o iATRH P8 ﬁc&lrporated in
full by referencédrexeiny, phefbisitemy!! proshuggzis \dlstinaanité ielinlieyhmyudovalamtybonded

carriers which g ﬁggjﬁ@t RN %%SQ Ing, of IR JNVERRAD; I VIXEWhS M SUGRiREQdEHY is administered

15to a mammalian subject. Prodru a compound of the invention may be prepared by modifying
functiondPgro G pHExE FLiRHE EY %GH@@HH@W%HW%% Wﬁ?otb{attﬁifé?r'ﬁ%ﬁlcatlons are
cleaved, eithetrinApytiapdtaioidation oniityistatdo tiesparant eampatnd aidhedoiieation, tReodrugs

include compauds of he-VENtRDUNGTRIN B Ndieny, Aming. o mereANS AlBk s hondes 1o any

group that, when the prodr compoun he fnvention is administered to a mammalian
subject, cleavepliorfarsafseb iogdhp i ceeiffsirtiainh erlepes FRINPPHpLERREFSESGAmples of

prodrugs inclugez Riat aneeﬁﬂt Hm&teﬁias@a&geua&ﬁaémemtembwqa@deﬁmetim of-akephol or amine
functlonalogroucpsiénaﬁ< Cyc ?%(ﬂalﬁ ?fhe e:'%‘é?']“oﬂ %Q%Es@%lykﬁy! heteroaryl, heteroarylalkyl,
R¥E-0OR™, -R¥-OC(0)-R™, -R-N(R™),, -R™-C(O)R"™, -R">-C(O)OR™,
RE-COINIR™,, -RPE-NR™IC(O)OR™ -RE-NR™C(OIR" -R™-NR™)({S(O)R")
(where t is 1 to 2), -R™-S(O}OR™ (where tis 1 to 2), -R"-S(O}R® (where tis 0 to 2),
and -R™-S{O)N(R'), (where tis 1 to 2) where each R™ is independently hydrogen,
25  alkyi, alkeny!, haloatkyl, cycioalkyl, cycloatkylzlkyl, aryl, aralkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl or hetercarylalkyl; each R is independently a direct bond
or a straight or branched alkylene or alkenyiene chain; and each R is alkyl, atkenyl,
haloalkyl, cycloalkyl, cycloalkylalky!, aryl, aralkyl, heterocyciyl, heterocyclylatkyl,
heteroaryl or heteroaryialkyl, and where each of the above substituents is
30 unsubstituted.

"C,-Cizhetercaryl” refers to a heteroaryl radical as defined above having one to
twelve carbon atoms. The Cy-Cyzheteroaryl group may be optionally substituted as
defined above for 2 heteroaryl group.

"Cs-Ciohetercaryl” refers to a heteroaryl radical as defined above having five to

35  twelve carbon atoms. The Cs-Cizheteroaryl group may be optionally substituted as
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"Stable compound" and "stable structure" are meant to indicate a compound 25that is sufficiently
robust to survive isolation to a useful degree of purity from a reaction mixture, and formulation into an
efficacious therapeutic agent. "Mammal" includes humans and domestic animals, such as cats,
dogs, swine, cattle, sheep, goats, horses, rabbits, and the like. "Optional” or "optionally” means that
the subsequently described event of 30circumstances may or may not occur, and that the description
includes insta%c?s h%rg)e said e\{jergt or clcumstance occurs and instances in which it does not. For
example, "opti %Qﬁzgs S| a?y?f%%@/ S5t the aryl radical may or may not be substituted and
that the description iricleigessbdetkslivstistée argticalickisainirand rRdibatbdraviaderay sulbdtitution.

35"Pharmaceuyjgally acgeptablscarishadiuent on exeipientdingudeswiho, imition any adjuvant,

carrier, excipient, glidant, sweetenlng agent, diluent, preservative, dye/colorant, flavor enhancer,
surfactant, we g S8 heaHiSHArSiNG agERH AUHE A EM § 'yt LML e P URBIBARY &5t Bivent, or
emulsifiefiwhicihhastbeshappravedrbythdtdnited States hoodanthBugyhdmitistratidreas being
acceptable for ' ' i ! ically acceptable salt" includes both
acid and baseegggﬁ%ﬁ%rgﬁg&U%d?%%geﬁrﬁa%e%&?gg%%g&%@gﬁeﬁg id addition salt" refers to those salts

which retain the biologicaleffeefivridsyanapioertRaBrais alke miled apKiefnareatslbiologically or
otherwise undesiiaglgraaewhisiieaser formeshvwitirinorganicraeidssyieh s oub Aesigited 10to,
hydrochloric aci i,I;%ﬂrobro Ecta igé sy lﬁlég cit\:il ?itrrig Qc{df h s%hpric acid and the like, and organic
acids such as,ol'.:))u fotlimited %o{? aceticad , ,%-%i&loro%ge ic A ,ya%fﬁ}fg'acid, alginic acid, ascorbic
acid, aspértic acid, bérgzinesulfarmiclsid, terizdicatidical addiarfidobinzaic: adidicRaiptoric acid,

CamphOF'lojSHUQBQ@@FQd%@ES Q&iﬁhe%%&i@ QSERQ%%W&%QM%Q@BQ%@@Qﬁrﬁéﬁ@@@&ﬂdda citric
acid, cyclamic acid, dodecylsulfuric 15acid, ethane-1,2-disulfonic acid, ethanesulfonic acid,

2-hydroxyethah®SGHORRILIREToThiNe SEiE 9amiaH ! FRISEERERRRICTEMRIE ShEtY e e ptonic
ac@d, gluconic a@meglabweﬁw a@a¢lgmmhgimmidT Waﬁ.ﬁmfﬂ,mm#g@mmmcg}y@kp@hosphoric
acid, glycolic aeidl hippuric.asid.isabutyric asich lRcticraeidlasiohionis. aciddqytc,agid. maleic acid,

malic acid, malonic acid, mandelic acid, methanesulfonic acid, mucic acid, _
20naphti&lene-15-distifsHRAaeRI P HREIE e 2adifshi! HgdommRrirBx 2hristhdiceEeid, nicotinic
acid, oleic aciciueficafih exalsriasidapalniiciacin, pamsicagidaprep@nicacid, meoglutamic acid,

pyruvic acid, salicylic acid, 4-amingsalicyli id, sebacic acid, stearic acid, succinic, acid, tartaric acid,
otyanic ac oSS e e B S P e S B i B el
25"Pharmace &isaiyfeicedpianieybse vielditivh Bgtmfafersai thdsssary whtvietdinaiedidgical

oo Sals a1 R o bace 16 1o froc acid. Galts
dorved Eom norgan SR L & et e AL LT (5 T e NoEedRars, Far,
ammonium, cal@iiigai,ana@ﬁesmwdven,"rz?_iﬁms@m@pgp@rp rerydemnettes Ed it ialtsdivd the like.
Preferred inorgapicsalts a6 ihe.amimeRikmasogiumypoiassiim /sl -anfdnagnasiyn salts. Salts

derived from organic bases include, but are not limited to, salts of primary, secondary, and tertiary

amines, substitlifSFaAMiFSHtIGEiRY RitrdIRPEL (iRg lsBIatEY amines, cyclic amines and basic
ion exchange resins, 'Sueh gsyamryaiig; istpropydaniieoxyatkyl radical as defined above

25  containing two to twelve carbon atoms. The alkyl part of the C,-C,shydroxyalky! radical
may be optionally substituted as defined above for an alkyt group.

"C3-Cyzhydroxyalkyl" refers to an hydroxyalkyl radical as defined above
containing three o twelve carbon atoms. The alkyl part of the Cs-Cshydroxyalky!
radical may be optionally substituied as defined above for an alkyl group.

30 "Co-Cqohydroxyalkyl” refers to an hydroxyalkyi radical as defined above
containing seven to twelve carbon atoms. The alkyl part of the C,-Cyzhydroxyalkyl
radical may be optionally substituied as defined abave for an alkyl group.

"Hydroxyalkenyl" refers o a radical of the formula -R.-OH where R. is an
alkenyl radical as defined above. The hydroxy group may be atfached to the alkenyl

35  radical on any carbon within the alkenyi radical. The alkenyl part of the hydroxyalkenyl
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35trimethylamine, diethylamine, triethylamine, tripropylamine, diethanolamine, ethanolamine, deanol,
2-dimethylaminoethanol, 2-diethylaminoethanol, dicyclohexylamine, lysine, arginine, histidine, caffeine,
procaine, hydrabamine, choline, betaine, benethamine, benzathine, ethylenediamine, glucosamine,
methylglucamine, theobromine, triethanolamine, tromethamine, purines, piperazine, piperidine, 5
N-ethylpiperidine, polyamine resins and the like. Particularly preferred organic bases are
isopropylamine, diethylamine, ethanolamine, trimethylamine, dicyclohexylamine, choline and caffeine.
Often crystalliz8fHs g decertiassiame bititécdorapetinddhéihediveatiaiiengl gsedbherein, the term

"solvate" refers to an a@g@g@&@@%ﬂ@mﬂ&%r@@wﬁ @M@#@ﬁ%@%&%%ﬁ?&%&& the

invention with one or more molecules of solvent. The solvent may be water, in which case the solvate

may be a hydrai® AREIRAN0LR MFY S SRIGAP AR Be ARFdEHY Q@W&ﬁfh?ﬁiﬂscﬂ‘ﬂéf HSRAHFHAS of the

present inventiordmayreyistaspédnadisate piniclteting al afioadydratéo dinyslkaie;l bemihydrate,
sesquihydeate, trinydr e r ng solvated forms. The
15compou?1ad of the mi@&&gﬁ?@?@éﬁﬁ%&%&%@ %Mﬁh&i{g‘? i IS§§§ Bt ggéo%liouar%% the

invention may FREFEVRSAIFESdodHRIGLSA R R ABIIe d Ralirnviraster S sbmbvdavermitons

solvent. A Fmaamaaﬁu@c@tmnommum@m teAntirapbkion of RmnPQYRERf the invention
and a medium generally, acc ] rt for the delivery of the b|oIo lly 20active compound to
mammals, e.g., humans %OX aqmédau F‘Irr]%% ég 3Ifa(¥1armaétréutlcéﬂ§} & 8%9‘1"5%{ |fgér[§ dlluents or
excipients theréfré?fa”Che'q'ﬁ&éﬁ@@fﬁéb*ﬂ?vé’f%@ﬁﬁémbmmdmiav@mumﬁmga!smdd of the
inventionmhichommﬁyn@@&d to a mammal, preferably a human, is sufficient to effect treatment,

as defined below, of g d disease or condition in the 25mammal, preferably a human.
The amount of a com pgjﬁ O@lﬁg ﬁ)ﬁr\/\%ké[hr@g}@rt%geﬁ”%?Qﬁé%tﬁﬁﬁféﬁ@éﬁ(}geé{rﬁ&unt" will

vary dependinghjﬁah@ gam@@amfmmmﬂamwmmem thesagieyobHheoitasmal to be
treated, but Carﬂrﬁ%i@&'ﬁf@@%‘girﬁ‘é&‘ﬁ%%gyoﬂﬁﬁ?y%fu%@mﬂ% %'léig?n]i@g %EO@Y&'P%J PL%I% S own

knowledge and to this disclosure. 30"T reatln% or "treatment” as used herein covers treatment of

the disease or conditior'dtilitere v arieimnin, i eferiny adirfandeingg ¢ beuaiseing Brediorder

of interest5andsinclades: £jpreverting tiidiseese oreonsitioniemoamyiiogina Ramral, in
particular, Wheg%i%pgqgmgloiéﬁ@]egq%osed to the condition but has not yet been 35diagnosed as

having it; .
“Trihaloalkoxy" refers to a radical of the formula -ORy where R, is a trihaloalkyl

group as aefined above. The trihaloalky! part of the trihaloalkoxy group may be
optionally substituted as defined above for a trihaloalkyi group.

20 "Cq-Cetrinaloalkoxy" refers to a trihaloalkoxy radical as defined above having
one to six carbon atoms. The C,-Cstrihaloalkoxy group may be optionally substituted
as defined above for a trihaloalkoxy group.

"A multi-ring structure” refers to a multicyclic ring system comprised of two fo
four rings wherein the rings are independently seiected from cycloalkyl, aryl,

25 heterocyclyl or heteroaryl as defined above. Each cycloalkyl may be optionally
substituted as defined above for a cycloaliyl group. Each aryl may be optionally
substituted as defined above for an aryt group. Each heterocyclyl may be optionally
substituted as defined above for a heterocyclyl group. Each heteroaryl may be
optionally substituted as defined above for a hetercaryl group. The rings may be

30 attached to other through direct bonds or some or all of the rings may be fused to each
other. Exampies include, but are not limited {o a cycloalkyl radical substituted by aryl
group; a cycioalkyl group substituted by an aryt group, which, in turn, is substituted by
another aryl group; and so forth.

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

35 physiological conditions or by solvolysis to a biologically active compound of the
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(H)inhibiting the disease or condition, i.e., arresting its development; or (iii)relieving the disease or
condition, i.e., causing regression of the disease or condition. As used herein, the terms "disease" and
"condition” may be used 5interchangeably or may be different in that the particular malady or condition
may not have a known causative agent (so that etiology has not yet been worked out) and it is
therefore not yet recognized as a disease but only as an undesirable condition or syndrome, wherein a

more or less SP%E%ﬁﬁﬁ%@fﬁ@@m&B@a\é&ge%}é%f&tﬁi%@b&é@lﬁ?@&ﬁs&%%&ﬂ%ﬂ&ﬁ%@f the

invention, or their Rtharmaceuticagx acceé) e salts may contain one or more asymmetric centers and

may thus give FEE TP RHG (b RGS AR LEPl ARERP1ARG othBIPSHR SR RreRR IR ¥ #iat may be
defined, in terradrofiaimselite stetgechemistiyihas (R by Synasrias iD)vord k) dotaminapacids. The
present inventjgn,s | 0 el ihle |.as.their, 15racemic and
optically pure Trees oty ) ey T e e LT G B e

prepared dsinGeRREFEYATHERE BerifPal YeaRARE. SrBLHINaT S NP eBNVERtIBARIUG 6ARTRIES such as

HPLC using a ehirabelumvavivies tiecomppurdssesepbesinese tegatainiglefinic:double bonds or
other centers of geometric asymmetry, and unless,specified ptherwise, jt is_intende he
ZOcompoundsr7|qn%[\urE_}Ir";é]Il othE and %%%éc?mug g@o%'h’ﬁ%?ﬁﬂ@&%@%ﬁ?ad% e %rﬂgﬁ% also

intended to be(feRYiREd-\RststeRsBIsOmer" refers to a compound made up of the same atoms bonded

by the same bonds byt hayisg fiffeentiees dimaasionaligiitgtures, whichare aetinterchangeable.
The present inyention contempl t%s V%igfg%%%tere isomers and 25mixtures thereof and includes
"enantiorﬁgrs", [HIER reYERTS thio-ste R iHESe Y0160 ABE L& ASHELRERMpESERBle mirror

images of onelamgtbesign, e\ Etamaﬁr%rRuefam@"ipaoyﬁha'Mﬁc&omad)ﬂemmc@f mmolgcule to
another atom @fe@@grﬁ_emeréee,'%wﬁ-bm@oqr@ﬁ%ﬂ%ﬁ@&%ea@&mzﬁ%@tpé}é%ﬁégﬁgyﬁ@d compounds.

30The chemical naming protocol and structure diagrams used herein €émploy an on the chemical
naming features as utiliZe8'By BEREVRIrSFTardBA Y0 AddairedYalsnthabapred sasrre sipch
Cambridge, MAgeksy therapiex chapucat patnesesmpily o vo when such prodrug is administered

15 to a mammalian subject. Prodrugs of a compound of the invention may be preparad by
modifying functional groups present in the compound of the invention in such a way that
the modifications are cleaved, either in routine maniputation or in vivo, fo the parent
compound of the invention. Prodrugs include compounds of the invention wherein a
hydroxy, amino or mercapio group is bonded to any group that, when the prodrug of the

20 compound of the invention is administered to a mammalian subject, cleaves to form a free
hydroxy, free amino or free mercaptc group, respectively. Examples of prodrugs include,
but are not limited fo, acetate, formate and benzoate derivatives of alcoho! or amine
functional groups in the compounds of the invention and the like.

"Stable compound” and "stable structure” are meant to indicate a compound

25 thatis sufficiently robust to survive isolation to a useful degree of purity from a reaction
mixture, and formulation into an efficacious therapeutic agent.

"Mammal” includes humans and domestic animals, such as cats, dogs, swins,
catile, sheep, goats, horses, rabbits, and the like.
"Optional” or "optionally” means that the subsequently described event of

30  circumstances may or may not occur, and 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 aryi radicals having no
substitution.

35 "Pharmaceutically acceptable carrier, diluent or excipient” includes without
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herein, a substituent group is named before the group to which it attaches. For example,
cyclopropylethyl comprises an ethyl backbone with cyclopropyl substituent. 35In chemical structure
diagrams, all bonds are identified, except for some carbon atoms which are assumed to be bonded to
sufficient hydrogen atoms to complete the valency. For example, a compound of formula (lIl), as
set forth above in the Summary of the Invention, where x and y are both 1; A is oxygen; W is
-N(R1)C(0)-; RihitRébrR9y BejuRHR, @&adﬁ?m@%nRgadﬁQ,w&t&maﬁgﬁﬁﬁlimw .| vg .
2-cyclopropylethyl and R3.is 2,5-dichlorophenyl. i.e., a compound of the following formula: Cl is name
orein 55 b 4 P R e e e R S, SoshondR
(2-cyclopropyRgRiatakdes .0Divtitraegticabyrrtps emieisompoints betTeanventiohyaiie depicted

herein as linkagqgdekuaer twoHarts-of thecamreends etihednvantsr FoneXAmpleais the following
formula (): 7 72 NN R92 R9 R9 15W Is described, for example, as being -N(R1)C(0)-, -C(0)N(R1)-,

orandV deQSWEéHCa?&‘f&%)-, -C(S)- or -C(Rm)-. This description is meant to describe a W group
attached to the R2 grothpras:fellovedy R2:BRLECL(E)"  RRHEOMINIRI) andR2:d RGO 1)-; and

meant o describe 2 -Gi4ANAELIEAIA I8 B2 AI0URAR PLONS: CLOL R CURIHR A1, COIRE

In other words, the description of thé W and 20V _Ilnka%e roups are meant to be read fr eft to right
in view of forrﬁ%}?ab(ﬂ%ab?ﬁﬁféaaéﬁé%@.ﬂd properties of the free bases, which are not biologically or

otherwise undesirable, and which are formed with inorganic acids such as, but not fimited

10 to, hydrochioric acid, hydrobromic acid, sulfuric acid, niiric acid, phosphoric acid and the
like, and organic acids such as, but not limited to, acetic acid, 2,2-dichioroacetic acid,
adipic acid, alginic acid, ascorbic acid, aspartic acid, benzenesulfonic acid, benzoic acid,
4-acetamidobenzoic acid, camphoric acid, camphor-10-suifonic acid, capric acid, caproic
acid, caprylic acid, carbonic acid, cinnamic acid, citric acid, cyclamic acid, dodecylsulfuric

156 acid, ethane-1,2-disulfonic acid, ethanesulfonic acid, 2-hydroxyethanesulfonic acid, formic
acid, fumatic acid, galactaric acid, gentisic acid, glucoheptonic acid, gluconic acid,
glucuronic acid, glutamic acid, glutaric acid, 2-oxo-giutaric acid, glycerophosphoric acid,
glycolic acid, hippuric acid, isobutyric acid, laclic acid, lactobionic acid, lautic acid, maleic
acid, malic acid, malonic acid, mandelic acid, mathanesulfonic acid, mucic acid,

20 naphthalene-1,5-disulfonic acid, naphthalene-2-sulfonic acid, 1-hydroxy-2-naphthoic acid,
nicotinic acid, oleic acid, orotic acid, oxalic acid, palmitic acid, pamoic acid, propicnic acid,
pyroglutamic acid, pyruvic acid, salicylic acid, 4-aminocsalicylic acid, sebacic acid, stearic
acid, succinic acid, tartaric acid, thiocyanic acid, p-toluenesulfonic acid, trifluoroacetic
acid, undecylenic acid, and the like.

25 "Pharmaceutically acceptable base addition salt” refers to those saits which retain
the biological effectiveness and properties of the free acids, which are not biologically or
otherwise undesirable. These salts are preparad from addition of an inorganic base or an
organic base to the free acid. Salts derived from inorganic bases include, but are not
limited to, the sodium, potassium, fithium, ammonium, calcium, magnesium, iron, zine,

30 copper, manganese, aluminum salts and the like. Preferred inorganic salts are the
ammaonium, sodium, 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,

35  trimethylamine, diethylamine, triethylamine, tripropylamine, disthanolamine,
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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 (ll) is directed to compounds wherein x
and y are each 1; W is selected from -C(0)N(R1)- and -N(R1)C(0)-; each R1 is independently selected
from hydrogen or C1-C6alkyl; R2 isselected from the group consisting of 07-C12alkyl, C3-C12alkenyl,
C7-C12hydroxyalkyl, C2-Cualkoxyalkyl, C3-C12hydroxyalkenyl, C3-C12cycloalkyl,
04-C12cycloalkylalkyl, C13-C19aralkyl, 5C3-C12heterocyclylalkyl, and 03-C12heteroarylalkyl; each R2
is optionally s ???8)(%'6“89' Sjﬁ@%’ri’%"é@%@%%@ﬁ?@@é&@&f@ﬁ%%@'consisting of halo,
01-C3alkyl, -ORyciE(e)Y9 LRI, 0566 taivalkyktcyoioatitdiiee teroayaly hyarghdeier oarytand
heteroarylcycl vl i d r SISt - Ikyl, 03 lkenyl,
C3-C12hyd rox%a!ﬁ(@f %%ﬁ%%%@%o%%%ﬂ@?g gﬁﬂ ¢ 12a é%%j(@g %Ug%(%l%? a% béf&%%g%%%@ 12cycloalkyl,
C4-C120yc|oaié?%@fﬂ'@@’-@@%%@ﬂ'@BU@Wi’QﬁFB@yEWFP%Wﬁ@f@ﬁd&Q@MWyI, 05-012 heteroaryl
and C3-Ca2heteseatylpdiineashiRBhiscoptipaaliy substituted ay nnf praRee shbstitienis.setected

from the group consisting of G1-Colkyl, 01-C6trihaloalkyl, C1-C6trihaloalkoxy, 01-C6alkoxy,
01 0BalkyrORET PR B IR ks R 2) 3 T GHRATE TS o, Sy,

heterocyclyl, a#pH epfifkge. heteroaryl and heteroarylcycloalkyl; R4 and R5 are each independently

selected from hydrogeRefludyseiicspometvdumethaxyandanfluosapstbvl-and ReRRA, B R2a, RS,
R8a, R9, and IR9a are each independently selected from hydré&en or 01-C3alkyl; each R11 is

independently SERARE FoEHG RGN A1 EEARP, ANIHH SPATRYE EriP BRERSR PPTLMA-FRNndently
20selectéd fromdwydriegen ar@isCoalkyl the in@hthis githuprefcompeundscotdorheddy iy, &lsebgroup
of compounds.js;di 0 : i IS, (Q)-; is.hy, : '
C4-C12cyc|oaﬁ§§%ﬁ§%%gg%§%%cﬁg\gﬁé%%%%&&\%ézﬁéﬁgﬁa%hao% ior%%’lly@lﬁ%%%?&% \%a?h one or
more halo gro8pYeReAHHAR PRI TR I ROgeh? dhd RS ORSAHRIOIRE PERES IRGEAD R34 are
each hydrogemrxist afmothiesisubgiotipoh thisrgroup=ef compesadsphifaanata Gikisidiyecied to
compounds wherei is :N(R 0)-: R1 is hydrogen; R2.is 04-.C12cycloalkylalkyl; R3 i

cs Ci2ocaldi s LA ACH IRhe o Elre DSt re Sk Ao Ky Rroe
C1l-CetrihaloaliyrercicebikylimRandat Raydre saelkdlyelemeriiand RbcReaeRhS0MRIBLURS, R8a, RY,
and Fee are egeihbysiogeh may ABRINELRIRARMP-AfINSerRHBfcompauRds: affarpula (1) is
directed to compounds wherein W is -N(R1)C(0)-; R2 is C4-C12cycloalkylalkyl and Ize is
C3-C12hydro>&g{n®ﬁgsﬁﬁ'm5ﬂ§f§l%vﬁﬂhted with one or more halo groups; R4 and R5 are each
hydrogen; and R6, Réd pRerR2aR8) R@apﬁwtjcaﬁdma e ’é:au‘rulayidrog’anc@ﬁAmmh@f ﬁuebgroup of
this group of C%H?%Hdénefaf‘?ﬁ'g&i'!f%(!_:1}3%Qﬁ?%ﬁe&%ﬂﬂ@%Wﬁ@@éﬁ\%\‘y‘&%@ﬂ%@@é&i{?1 IS

hydrogen; R2 is 04-C12cycloalkylalkyl; R3 is 03-C 2alko>éy; R4 and R5 are each hydrogen; and R6,
R6a, R7<Pea, RY/REYRY NSHE RO 2% Sch HHINGgean.

pharmaceutically acceptable carriers, diluents or excipients therefor.

uech a medium inciudes all

"Therapeutically effective amount” refers to that amount of a compound of the
invention which, when administered to 2 mammal, preferably a human, is sufficient to
affect treatment, as defin.ed below, of an SCD-mediaied disease or condition in the

25  mammal, preferably a human. The amount of a compound of the invention which
constitutes a "therapeutically effective ameunt” will vary depending on the compound, the
condition and its severity, and the age of the mammal to be treated, but can be
determined routinely by one of ordinary skill in the art having regard fo his own knowledge
and to this disclosure.

30 "Treating” or "freatment” as used herein covers the treatment of the disease or
condition of interest in a mammal, preferably a human, having the disease or disorder of
interest, and includes:

(i preventing the disease or condition from occurring in a mammal, in
particuiar, when such mammal is predispesed to the condition but has not yet been

35  diagnosed as having it;
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Another subgroup of this group of compounds of formula (I1) is directed to compounds wherein W is
-N(R1)0(0)-; R1 is hydrogen; R2 is C4-C12cycloalkylalkyl; R is 07-C12aralkyl optionally substituted
with one or more substituents independently selected from halo or Ol-C6trihaloalkyl; IR4 and R5 are
each hydrogen; and R6, R6a, R7, Rea, Re, Rea, Rg, and R9a are each hydrogen. Another subgroup
of this group of compounds of formula (Il) is directed to 10compounds wherein W is -N(R1)0(0)-; R1 is
hydrogen; R2 is 04-C12cycloalkylalkyl; R3 is 03-C12heterocyclylor C5-C12 heteroaryl, each optionally
substituted with one offore 'Q0BLRE &% S Ra8H Sk FRMH) WRILred BRI S e [enaasRy o
C1-06trihaloalkyl or argilkyl; RéievidgR:atieseachyhyeindgjen; andcReifGagRés:iRY 8 (R8dkeasdR9, and
R98 are each hydrggen, 15In another embodiment of the invention as set forth above in the Summary
of the Invention, a group of compounds of formula (Ill) is directed to compounds wherein x and y are
each 1; A is oxygen of*§uififi® \pigisefttBdFomses®) R yoarian(R9Ce) usedch Rl is
independeftly seleetethfromihyerogepsitk-GomlkykiR2issalectac{tmithe gsaunsonsisting of
Cl-C12alkyl, 0 -g%Zal}léeen\g][f QZJSO %hydméyflk)ﬁ], 0 2-C12Yt13/drog{<(§a|_§ergl, 01-C%Ikoxy, .
03-012alkoxyall§) 03 E S ey &V BB 1Ry SRISH 2P a7 O TS A AR E D30 RdErocyciyl,
03-C12heterociEligakg|nol Gl drs@isary and 383G e2hétentyarylatkyhdeaohiR2 dsrafitionally substituted

by one or more;sHBESiENIESl8 RO the g@éﬁf@%@%%}{grfgﬁmgyéagem@e&mé%wlRll,,
_c(O)Fei CrCsaIkx,I,-_OC(O)Rll, -C(0)0R11, -C(0)N(R12)2, -N(Re2)2, 2501-Cetrihaloalkyl, cycloalkyl,

heterocyclyl, afi!f#&BFoaryl and heteroarylcycloalkyl R3 is phenyl optionally substituted by one or
more sublituents selé¢teddromutivé gf dupicengistingr dfidiatdacyane, sy, ydioxyi0biGeadyl,

01-Cétrihaloal = i - I onyl, - = - R11,
-S(0)2N(R 12)2?%9%%3;% E%I ,Bk?ﬁg%gg%@lﬁgﬁg %&gﬁ%%rﬁ%@g%éﬁé@éhv%ﬁé%%g% %ggc eirn%élependently
30selected frorﬂ'ﬁ}&fﬁaﬁﬁﬁlﬁ%,Ogl‘ﬁb%‘?rﬁ%ﬂﬁw%f%&? ARt U SIRIERY IRBRe& R7, R7a, R9,

Rea, R9, and %mm%ﬁﬁew@a@eaﬁxa&lw@imﬁbyﬂwdﬁﬂpﬁ&hﬁ%@'&}dﬁ?@ﬂﬁ%ﬁa, R7aR13)
R8, Rea, R9, 96 are each inde ently selected from hydrogen or CI-C3alkyl; or R6 and R5a
together o1 R B0 LogHia LA b s e e B PG oL T T e, e, Rom.
R9, and RDa afasssels itepeifiddnthBssefstddptiont hyetiog)én end1-CEakgheath R1Dis and

independently gelegi@ddroMay be prepared using chiral synthons or chiral reagents, or resolved
using conventionai techniques, such as HPLC using a chiral column. When the
compounds described herein contain olefinic doubie bonds or other centers of
geometric asymmetry, and unless specified otherwise, it is intended that the

20 compounds inciude both E and Z geometric isomers. Likewise, all tautomeric forms
are aiso infended to be included.

A "stereocisomer” refers to a compound made up of the same atoms bonded by
the same bonds but having different three-dimensional siructures, which are not
interchangeable. The present invention contemplates various stereocisomers and

25 mixtures thereof and includes "enantiomers”, which refers to two stereoisomers whose
molecules are nonsuperimposeable mirror images of one another,

A "tautomer” refers to a proton shift from one atom of a molecule to another
atom of the same molecule. The present invention includes tautomers of any said
compounds.

30 The chemical naming protocol and structure diagrams used herein employ and
rely on the chemical naming features as utilized by Chemdraw version 7.0.1 (available
from Cambridgesoft Corp., Cambridge, MA). For complex chemical names employed
herein, a substituent group is named before the group o which it attaches. For
example, cyclopropyiethyl comprises an ethyl backbone with cyclopropyl substituent.

35 Inchemical structure diagrams, all bonds are identified, except for some carbon atoms
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hydrogen, C1-C6alkyl, C3-Cecycloalkyl, aryl or aralkyl; and each R12 is independently selected from
hydrogen or C1-Cealkyl. Of this group of compounds of formula (lll), a subgroup of compounds is
directed to compounds wherein x and y are each 1; A is oxygen or sulfur; W is 5-N(R1)C(0)-; R1 is
hydrogen, methyl or ethyl; R4 and R9 are each independently selected from hydrogen, fluoro, chloro,
methyl, methoxy and trifluoromethyl; and R6, Rea, R7, R7a, R8, Fea, R9, and R9a are each
independently selected from hydrogen or C1-C3alkyl. Of this subgroup of compounds of formula (Ill), a
set of compoulfd¥ isaa‘?rgéf'é'&qgadt@ g&%BBE%%EoﬁHQI 'WW%@E@%&&%MI‘&? I'SFtionally
substituted by\@moy.more substituents selected from the group consisting of -OR", C1-C3alkyl or aryl;
R3 is pheny! optionally,subsfifited, by, wdw&%%spﬁ eaisselepied rom;ig gEup-consisting of
halo, cyano, nitro, hydroxy, 01-O5alkyl, 01-Cetrihaloalkyl, i-CetrlhanaIkpxy, C1-05alkylsulfonyl, ‘
"N(R12)2, -OCIRAETHS[D)RELT %88 o RIGRRSSD 15ArRIByEIBRIN AR RE O ifdeRerideftly selected
from hydrgenRB1FCeRIRYR CRIEICY cloalki, :asyt otrarghod pandBach -Ri2ois ingdependently’selected
from hydrogen,ar % I -An tge t of, thi roup of compounds of formula (lll) is directed
to compound;h V%(g}%%r? %%ry%éem% D{é%%%ﬁélé}aﬁﬂ%ﬁggo&f?& %Qﬁle%yl, each optionally 20substituted
by one or more substituents selected gom the graup consistion;g_oj_lilo, aryloxy, -C(0)R11, -0C(0)R11
or -C(0)0R1; R3 is phenyl optionally s stitut by o ¢ or mote substituents/Selected from the group
t=&ealkyl, Ct=Cdtrihaloalkid-€t“Cetrihaféalkoxy
C1-Cealkylsulfonyl, -N(R12)2, -0CQ)311, -C(Q)OR 11, -S(O)EN R12)2 and ¢
independently 25selectef drogen, C1-Cealkyl, 03-C6cycloalkyl, aral
substituted with one or

wherein A is oxygen; R2 is 02-C12hydroxyalkyl, 02-C12hydroxyalkenyl, e 30optionally substituted
by one or mor . R9 is pf ional tituted by, one or more subsfituents selected
from the groug;S C%%]@%Qéﬁgpéﬁgoés@Z%?@}ﬁ@i&%@é@%ﬁ%ﬁ%é%ﬁy@ly Xlédeat%fﬁglgaﬁﬁg/{f,cxyec
01-CetrihaloalR6%y(ERCERIGMIFFOAMNER12)2, -00(0)R11, -C(0)0R11, -S(0)2N(R12)2 and cycloalkyl;
each R14gs independraibirselecta¢isops bydieasm fohk@alinth{Cavenryrinalidyaraliyb @iasy|
(optionally 355ybsitted Wit e OLMOLe I rBURsk. NG 23K RE2 1o Idependenty pelected

following formuia (1):

4 5 RS R7
R R Raa R?a
(%_Lx
R2—W / \ N N/ RS (1)
N=—7—N T)—‘f
( ¥ RBa

15 W is described, for example, as being -N(RNC(O)-, -C(OIN(R")-, or -N(RHC(OINRN-;
and V is described as -C(O)-, -C(S)- or -C(R'"}-. This description is meant to describe
a W group attached to the R? group as follows: R*-N(R)C(0)-, R*-C{OIN(RY-, or
R2:N(RYC(O)N(R"-; and meant to describe a V group attached to the R® group as
foliows: ~-C({0O}-R®, -C(R")-R®, or -C(S)-R®. in other words, the description of the W and
20 Vliinkage groups are meant to be read from left to right in view of formula (1) as

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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from hydrogen or C1-C6alkyl. Another set of this subgroup of compounds of formula (lll) is directed
to compounds wherein A is oxygen; R2 is 07-C12aralkyl, where the aryl part of the C7-C12aralkyl
group is optionally substituted by one or more substituents independently 5selected from halo,
01-C3alkyl,-C(0)OR11, C1-Cétrihaloalkyl, cycloalkyl and aryl, and the alkyl part of the C7-C12aralkyl
group is optionally substituted by one or more substituents independently selected from hydroxy, halo,

-OR11 and -0C(0)R11; R2 is phenyl optionallg substituted by one or more substituents selected from
the group consiEthy TEIRR! dy NG PRSI HRRY CODIBHRIKyRNE 1NUBHIREREIRFELBOE Cetrihaloalkoxy

Cld-C6a|Eylsullfdn¢{bpé&¢Féhdf 2}2%%&@3&%&3 h%{ﬂ)gaﬁlk ,W%QEM(@%Z%ZE%@QI%@L?Wéiﬁ@@%@éluis
independently selected fr rqgen,.C1-C6alkyl, C3-Cecycloalkyl, ara aryl (optionally
substituted with ‘one or 0%%%16%%&%5%8%%%&!% fz%ﬁl‘rﬁ&&%@eéﬂ%@?&@/@%@m hydrogen or
C1-C6alkyl, AnetHerkedrokvaissubdrotipoleonidunds efioimmiial gty is@ir€otecbtioyl 5Scompounds
wherein Ags oxygen, R issdisizfalkaxy or. &3;ch2lkapya yhmﬁam@naﬂm&%@gw one or

more substituents independentlé?[ selected from halo or 03-C6cycloalkyl; R2 is phenyl optionally

substituted by 8A8 Bt ARSFeYOBLHER S LRHRALLP FrhEHRE YPout eia RSt Kard Biah s Otro,
hydroxy, 01-CofRyT) OR'C 6riltalontkyhIG/L-Gtribiloatisys G/ batky Isstiamyly-M@R12)2, -0C(0)R1L,
20-C(0)0R11, T%t%)ﬂ@@é@ﬁﬁﬂ%@&@é@&d%ﬁ @%J%&L{ﬂdc%%%%ﬁﬁ%%f gelgctgg rom hydrogen,

CrCealkyl, C3-C6cycloalkyl, aralkyl or aryl (optionally substituted with one or more"halo groups); and
each R12 is independbifly setettetVftYRYdtoget ohiiByaresy bihis stibgivup of compounds of

formula (RY) is diteTtedkiaZiraMPEUNds NRBKGINCA (S, @praemk RAda arylnpdiengdly substituted with one
or more substitients independently selected from halo, cyano, C1-C3alkyl,-C(0)R11, -00(0)R11,
_C(0)OR", -C(O)ii’(gféf%r ‘i@ﬁ’ri 5%%&k@ﬁe?féﬁ%ﬁéﬁ’,’?hgfe%%{)&fy foaar*';%”, %”éjteroaryl and
heteroarylcyclo%ii@i;ﬂé@f@%ﬁ@ﬁwb@ﬁ@héﬁy%@@iﬁnat@(ﬁ@mi@ém@a}kw@'ﬁ@lﬁ@&tﬁmmalkoxy;
each R11 is independenthn salegied ramsaanydsroess ity zalyl anRGy doatkylaralind gr aryl
(optionally substituted with 8n%or morq halp groups); and each R12 is independently selected from
hydrogen or C -C%%ﬁ([kﬂ).(y’ " Bﬁm{ﬁéps%{ﬁﬁﬁ%is%%%r%@oﬁ’%ﬁ?ﬁodﬂ@s &’F&F@é%lllﬁ) is directed
to compolinds vaieeii s, axpiperticR higd Gl hetercanyk o ptioralyrgubstinsdeddayyayeidSoyimore
substituents s 0 ISt , [ Cl- I -OR",
-C(0)1R11, og%?ggf %@%ﬁ(ﬁ%&%@%&gﬁﬁgﬁﬁg}ﬁﬁ gﬁ@%ﬁ% i‘ls:a%ﬁogn%gh tionally
substituted by GELBIRAfORIRYPE Il ARABalRoxyRedth R11R - R, and R™ are each

independently selected from hydrogen or C;-Caalkyl; each R" is independently
selected from hydrogen, Ci-Cgalkyl, aryl or aralkyl; and each R is independently
20 selected from hydrogen or C;-Csalkyl.

Of this group of compounds of formuia (11}, a subgroup of compounds is
directed to compounds wherein W is -N(R")C(O)-; R" is hydrogen: R? is
C4-Ciocycloalkylalkyl; R is Cs-Calkyl or Cs-Crzalkenyi, each optionally substituied
with one or more halo groups; R* and R® are each hydrogen; and R®, R® R’ R™ R®

25 R¥™ R® and R™ are each hydrogen.

Another subgroup of this group of compounds of formula (1) is directed to
compounds wherein W is -N(R")C(O)-; R is hydrogen; R? is C4-C.cycloalkylalkyl; RY is
Cs-Cyocycloalkyl opiionally substituted with one or more substituents selected from
hydroxy, Cs-Cstrinaloalkyl orC-Cealkyl; R* and R® are each hydrogen; and RS, R®, R,

30 R R° R™ R® and R* are each hydrogen.

Another subgroup of this group of compounds of formula (i) is directed to
compounds wherein W is -N(R"YC(0)-; R* is C,-Cycycloalkylalky! and R® is
Cy-Ciohydroxyalkyl optionally substituied 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.

35 Another subgroup of this group of compounds of formuia {I1) is directed to
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is independently selected from hydrogen, 0I-C6alkyl, C3-C6cycloalkyl, aralkyl or aryl (optionally
substituted with one or more halo groups) and each R12 is independently 5selected from hydrogen or
Cl-Cé6alkyl. Of this set of compounds of formula (I11), a subset of compounds is directed to
compounds wherein C1-C12heteroaryl is selected from the group consisting of pyridinyl, purinyl,
pyrazinyl, indolyi, indazolyl, benzoimidazolyl, imidazolyl, tetrazolyl, triazolyl, isoxazolyl, pyrazolyl,

pyrimidinyl, thiadiazolyl, thiazolyl and pyridazinyl. 10Another set of this subgroup of compounds of
formula (111) is GiYCERE ¥ SOH, 6@%? Wﬁ@iﬁ(%is X Mrﬂ%e% 8%%%2%@%?@@)5%@%? Ris
C3-C12hetero&yclyaiityiar B3 0titRetescaidikyirogachaoptisfai§ sehstttitad Bjoré anmafe
substituents selgcted fra ,J;ggeg_roup consisting of halo, cyano, oxo, thioxo,-OR, -C(0)R11, -0C(0)R11,
-C(0)OR11, -C(0)N(R12)2 and 01-Cé6trihaloalkyl; R3 is phenyl optionally 15substituted by halo,
01-Cétrihaloalkyl or OG5 RASEKSR CERhIRIP i iR peHBen f) fsatdctd s Mitrns den,
C1-Cé6alkyl, C3«2Guyatoaliylsasalkylioray! omionalls substiggedvithmne, arymeshaloygreugs); and
each R12 s in n I fr rogen or 01-Cealkyl. Of the group of ¢ ounds of
formula (ll1) as%ﬁ%%%ﬂégc?\%?g%ﬁ&ﬁ%lh 5%%01\?6 Oof comt 06%%/ ks:)stgilnl%’rqmu; ;é%ﬁﬁq%%gll}r%cted to
compounds wisEfeHES SR ake EdehCel ik aoaiydnh; WA GIE) RER Ly dRagRhgdedg e Téthyl or
ethyl; R8 and R% aré edehrifdeperdesnidyeselerieestien hydrogen, fluoro, chloro, methyl, methoxy and
trifluoromethyl; and Rig 32%9 Fe, R55, F%(BSWR%, R6, and Red re}g ch indePend_entI selected from
hydrogen or C1-C3al ﬂ? 6?%%%%%8 uﬁ %?88%8%88}@%& ﬁ%%ﬁé‘ddﬁéﬂ%ﬁ la (Ill) is
directed & compoumdsdsheneiniRPis O3R 126V EIGAIKY ol Ryl Galkylalkidséathioptiorially
substituted by 0E0hERNS: SHDRLINEI SERGIE T QUDANG ok FQUSHIG PRl F3alky!

01-Cetrihaloalkyl or aryl; R3 is phenyl optionally substituted by one or more substituents selected from
the group consiSaRE rﬁ%l’B?@?%@ﬁ'm’éilﬁ%fﬁ&}F AP 30T B iAo K siHtplegtty R erlkyt
independently Sékecierf ficerehyd togeog €] (B8 atkyR 03RCoRYCIBAIRE, @l oraritiafs eachAnother set of
this subgroup %& pounds of formula (11l) is directed to compounds wherein R2 is C1-C12alkyl,
C2-C12alkenyl,"C1-Cbalkoxy or C3-C12alkoxyalkyl, each of which is optionally substituted by one or
more substituents selBcEd@thens e disaraLY Eenknaniporaast &yihabesintiex@ummary of

01-C3alkyl,-C(@MRbLer@S{OMRFbup S(OWRBLNC ENERLR) 2N B G -Ghipbatealeaygloalky!
RIL 15 mdeper ) Seten Homtehogr, Tl Eaie 3Ly oAt AFay FaR ary! (optionally
substituted witlNdREBforebAIB 'gedipe)eaerénese Ratad drimdépenatmmtiyr C.-Cealkyl; R2is

selected from the group consisting of C;-Ci.alkyl, C,-Ciqalkenyl, Co-Cyzhydroxyaikyl,

20 Cx-Cizhydroxyalkenyl, C.-Cgalkoxy, Cs-Ciralkoxyalkyl, Cs-Crocycloalkyl,
C4+-Cozcycloalkylalkyl, aryl, C;-Cyzaratkyl, Ca-Cyz heterocycely!, Ci-Cooheterocyclylaliyl,
C+-Cyzheteroaryl and Cs-Cisheteroarylalkyl; each R is optionalty substituted by one or
more substituents selected from the group consisting of halo, cyano, oxo, thioxo,

Cy-Cialkyl, -OR™, -C(O)R", -OC(O)R", -C(O)OR™, -C(OIN(R™),, -N(R™),,

25 C.-Cetrihaloalkyl, cycioalkyl, heterocyclyl, aryl, heteroary! and heteroarylcycloalkyl; R%is
phenyl optionally substituted by one or more substituents selected from the group
consisting of haio, cyano, nitro, hydroxy, C-Csalkyl, C,-Cgtrihaioalkyl,

C+-Cetrihaloalkoxy Ci-Ceatkylsulfonyl, -N(R™),, -OC(O)RY, -C(O)OR™, ~S(O)LN(R ),
cycloalky!, heterocyclyl and heteroarylcycloalkyl: R* and R® are each independentty

30  selected from hydrogen, fiuoro, chioro, methyl, methoxy and triftuoromethyl: R®, R%,

R, R R® R%™ R® and R™ are each independently selected from hydrogen or
Ci-Caalkyl; R®, R® R7, R™ R®, R™ R and R* are each independently selected from
hydrogen or C¢-Caalkyl; 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

35  selected from hydrogen or C;-Caalkyl, each R is independently selected from
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5selected from hydrogen or CI-C6alkyl. Another set of this subgroup of compounds of formula (Ill)
is directed to compounds wherein R2 is C7-C12aralkyl optionally substituted by one or more
substituents selected from the group consisting of halo, cyano, oxo, thioxo, C1-C3alkyl, -OR",
-C(0)R11, -0C(0)R11, -C(0)0R11, -C(0)N(R12)2, -N(R12)2, 01 Cétrihaloalkyl, 10cycloalkyl and aryl; R3
is phenyl optionally substituted by halo, C1-Cé6trihaloalkyl or C1-C6trihaloalkoxy; each R11 is

independently selected from hﬁ;}lro en, 01-C6alkyl, CS-C6CYCIoaIkyI, aralky] or aryl (optionally
substituted withYoHI8F rhore ﬂé@@p&#?%&%a@i’ﬁ&[?@ HSPERRTG setdbasa3rsieriydrogen or

01-Cé6alkyl. In esethet sorbadimerhalthe mpeeqtion as set for above in the Summary of the
15Invention, another roup of com ognds&{!‘(%’)ro %QHMQ &ﬁ ﬁiregtu%d gg CO?Q&%”Q%‘HQQGM x and y are
each 1; A is oxygen; W is -I\?{ﬁi@@?&-mﬁz Is hydrogen, me{ 'yl or e?hylll;pF? IS CE/)cl%propylethyl or
cyclopropylmetiifc RS iz ghiepgl ostivhalsisuiestiitedispond ok Mereatibstitiding \belkected from the
group consisting@f' fuesQ, ehipra,andtiflwerameathyinR4ranshie:argcashhhydepgsisand R9, R9'3,

IR7, R72, ice, R9a, R9, and R9a 20are each hydrogen. In another embaodiment of the invention as set

for above in th%eéqﬁﬁfjr\gﬂ?ndﬁﬂré’?ﬁoeﬂ%rﬁ; EAGYRe b BEEEHHEUAAL SPISMTHIE (ATTE directed to
compounds wiRsfeR’ xRIARY, && daicardd & Toaomyagpetn Ve i ANERL) GED) et R Tishizsidogmsm enethyl or
ethyl; R2 is Ol&_@galg%lypptionally substituted by -C(0)OR11; R3 is phenyl optionally 25 substituted by
one or more substituents selected from the group consisting of fluor, chloro and trifluoromethyl; R4 and
R9 are each hydrogeR” BY RESI@P, R PIMRBUTEEL YU Rba%re! SARMparegers AmFiRE1 is
hydrogen imethytcetbylLogd irdimethyletbylClncatothey @b agdimentyof dbetiinyventipnrassetdos above

S0uherein x ancy AL e LK e B R 0L Too1 (g Hotet, byl r eyl R2 15
2-phenylethyl @P@%h@ﬁi@ﬁﬁ%)ﬂ%ﬁf@k@%évpﬁ@l?r @ﬂ@[ﬁﬁ%@ﬁﬂéﬁﬁﬁ)ﬁ%‘@féﬁlﬁtﬁﬁ@ﬂ ﬁ}fcﬂﬁ@i@r more
substituents ingepeadentyrselesiaddromcMome flilara or-1RR 14, R3Asnbenryl optionally substituted by
anct RS are oot NNBUENSoRG WA o KTH, ROTros, Ra e RoH s ch iy bgan ‘and R11
is hydrodgén, methylycathid/oreach-Simestindetisyldintansthetehibodingnathe- itelitibn as set for
above in the SE@@%@&&Q&I@% aryl or aralkyl; and each R is independently selected from hydrogen
or Cy-Csalkyl.
Another saf of this subgroup of compounds of formula () is direcied {o
compounds wherein A is oxygen; R? is C.-Cialkyl or Co-Coalkenyl, each optionally
20  substituted by one or more substifuents selected from the group consisting of halo,
aryloxy, -C{O)R' -OC(O)R"" or -C{O)OR"; R? is phenyl optionally substituted by one
or more substituents selected from the group consisting of haio, cyano, nitro, hydroxy,
Ci-Caalkyl, C-Cetrihaloalkyl, C,-Cetrihaloalkoxy C,-Caalkylsuifonyt, —N(sz)g,
-OC(O)R", -C(OYOR", -8(0),N(R"%), and cycloalky!, each R"" is independently
25  selected from hydrogen, Ci-Cealkyl, Cs-Ceseycloalkyl, aratkyl or ary! {(optionalty
substituted with one or more halo groups); and each R is independently selected
from hydrogen or C.-Cealkyl.
Anather set of this subgroup of compounds of formula {lll) is directed to
compounds wherein A is oxygen; R? is C,-Chydroxyalkyi, C~C,.hydroxyalkenyl, each
30  optionally substituted by one or more halo groups; R® is pheny! optionally substituted
by one or more substituents selected from the group consisting of haio, cyano, nitro,
hydroxy, Ci-Cealkyl, C.-Cetrihaloalkyl, C,-Cgtrinaloalkoxy C4-Cealkylsulfonyl, —N(R’z)z,
-OC{O)R"", -C(OYOR™, -S(O},N(R™), and cycloalkyl; each R™ is independently
selected from hydrogen, Cs-Cialkyl, Cs-Cecycloalkyl, aralkyl or ary! (optionally

35  substituted with one or more halo groups); and each R is independentiy selected
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Invention, another group of compounds of formula (lll) is directed to compounds wherein x and y are
each 1; Ais oxygen; VV is -C(0)N(R1)-; R1 is hydrogen, methyl or ethyl; R2 is cyclopropylethyl,
cyclopropylmethyl or cyclopentylethyl; IR3 is phenyl optionally substituted by one or more substituents
selected from the group consisting of fluor, chloro and trifluoromethyl; R4 and R5 are each
independently selected from hydrogen, fluoro, chloro, methyl, methoxy and trifluoromethyl; and R6,
R5a, R7, IR3a, R3, R5a, R9, and IR9a are each hydrogen. 10In another embodiment of the invention
as set for abovESR e 8aMRaH Gt Invention, another group of compounds of formula (I11) is
directed to compoundswihereist efahid puavereachl;ofnisoorygen fafrisiaC0) N(RE:teR 1ois hydrogen,

methyl or ethy 2,i5,01:Chalyh RiisihenyLontienal, susiitjed by v ot toge ybsituents

selected from thegroup consisting of fluoro, chloro and triffucromethyl; R4 5 are 15each
independently Sefec@@frd P gERC TRt 0L _HIBIGCrR¥ AV, PhEIREX§ AL HFeRRFeIRYIand R6,
R5t-<8, a5R7, K& RERH, land Bga anegachiliydogenrit anothenembodimsateitheinveantion as
set for above in the Summary.of.the lnvention, another group of compounds of formula (111) is directed
to compoundsE%/vnrgl]eﬁpeelr{f‘q;%yal[i)a¥t yogﬁg%géﬁaiﬁaﬁafgyo%%%%; rftgo_r@ )ﬂ&%&qﬁ%g AYarogen “methyl or
20ethyl; R2 is 8ubRBivappyEIRBds Bhetsitoistioieilyhydstituteth byoihé armof SilStiitients selected

from the groupseRRASITHGfIfueiuisiofmarpdriluammaibyliandRe RisaardhnAegrRAdently selected
from hydrogen, fluorg, chloro, methyl, metht({)i:}?éj and trifluoromethyl; and R6, R6a, R3, Fes, R8, R82,

R9, and R99 ar& EAH RYHFGTerrY3Eh BHEHMFEMHbodinTeRt8f fheVERiRARES set forth above in the
Summarybf thé Hdeaittars!eogy dlplabbompibumds-Bf formua () A8 ‘die oo cappine s wherein x

and y are each, 1y eaeRdityis hydrooen audiLealio LRz sselaaiadfiom e aroup onsisting of
C3-C12alkyl, C3-CI2alkenyl, C3-C12hydroxyalkyl, C3-012hydroxyalkenyl, 03:Ci2a oxyalkyl,

03-C12cycloalkyr e eaadieycRsalkyl kYD ties nbtstRsfte BuE B0 DRk B PelgIaRP STy,

C7-Cl2aralkylafy-Ed2heteromnd pand-08:Chihwteraarnyalkyt eack R2-s,gptionally substituted by one

or more substituents %?IO %(
I

ted from.the group consisting_of halo, 0xo, thi 01-C3alkyl, -OR11,
L OoRiL O cam e e IR A BN PhE O i B D el

I
aryl, heteroaryl a eteroarﬁcycloalkyl; R3is

selected Tom gRMp@seshsising of com ki, ©3CeapakaryTC3:-atonimxpalily|, C3-012
35hydroxyalkepylodaiG s2akaers QarCaralkonmikylGaahacyrloaloded-Glasyalaalyialkyl, aryl,
C7-C12aralkyl, 03-C12heter cygyl, C%—Cl hetero ycl alkyl, 01-C12heteroaryl and
C3-C12heteroaryll ,@H@‘%ﬂe cH o thE: 8838@@ g%%%gg?g B Ry SIEHGRY B) B ne or more
substituents selele@ddriopmtiie group comsistiggedhait-0iatkyl N0ds Cetibalodiad-8kyC6trihaloalkoxy,

CI-Céalkoxy, GL-Balkylsulanyl. Bhaloy YRR, Bitre, AXgre N RERI2, -CiRRAY, -S(02N(R12)2,
qaryl and heteroarylcycloalkyl, R4 and Fe are each independently

cycloalkyl, heterocyclyl, aryl, heter |
selectedépom R &g(v%aé],ﬁﬂé@%%%dé,%%ﬂ%ﬂ?ﬁ*@fh&%‘?%ﬁ% tHilEOPERRARYIYRE!ISRE, TRM R72, Fe,
R8a, R9, and R9dragereath(ndiepeddentycsatdcted tim dryatrogenstion ik E3adkylidR6yitR aydRi2, Wa,

RS, RBS, R2. o RAB e A iposndently selecte i [ydroaen.oe 1003 CRallt o Re anc

Fea together or Wand R7a together are an oxo group while‘the remaining 2, RIB, Re', ROB,
R9, and R92 aFé'gaEMhdependently selected from hydrogen or C1-C3alkyl; or one of Re', Wa, R', and

R22 together with one\ghiR=2 sR8.tARG RYJasoranaliiens bridgauwhile theirepaining R6, ROB,
e, ROB D RO e s e e LT e o e
substituents independently selected from halo, cyanc, C,-Caalkyl, -OR", -C(O)R"",
-OC(O)RY, -C(OYOR™, -C{OIN(R'®),, C4-Cetrihaloalkyl, cycioalkyl, heterocyciyi, aryl,
heteroaryl and hetercaryicycioalkyl; R® is phenyl optionally substituted by
C+-Cetrihaloalkyl or Cy-Cetrihaioatkoxy; each R" is independently selected from
30 hydrogen, C4-Cealkyl, Cs-Cscycloalkyl, aralky! or aryl {(optionally substituted with one or
more halo groups); and each R' is independently selected from hydrogen or
C+-Cealkyl,
Another set of this subgroup of compounds of formula (Hil) is directed to
compounds wherein A is oxygen; R is Cs-Czheteroaryl optionally substituted by one

35 or more substituents selected from the group consisting of halo, cyane, oxo, thioxo,
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R12 is independently selected from hydrogen or C1-C6alkyl. Of this group of compounds of
formula (1V), a subgroup of compounds is directed to compounds wherein R2 is 03-012cycloalkyl or
04-C12cycloalkylalkyl, each optionally substituted by one or more substituents selected from the group
consisting 200f -OR11. 01-C3alkyl or aryl; R3 is phenyl optionally substituted by one or more
substituents selected from the group consisting of halo, C1-Cé6trihaloalkyl and C1-C6trihaloalkoxy; and
each R11 is independently selected from hydrogen, C1-Csalkyl, 03-05cycloalkyl, aryl or aralkyl.
Another subgréupCothis $EUp ¢} EDMpoREBRIOMUROR) s ifeBiea fo 250dmhinttsoaiegrein R2

is C7-012aralkyi*aptimpallycpubatiyteddyitore oy Mate.srRaiuents sclected-firmdie graHrconsisting
of halo, -OR11 or.C1-C3alk |; R% iS %Qgrnyl rjg&tionalP/ substituted by one or more substituents selected
Hiksreee sy

from the group' ¢SISisaN fo BERS a e R BB At SIRISA M Ut d5¥PRAY s
independently saléetedfrarishiidedget Gk Coalkyd, 'GB» Goayslpalkyl caryl R asaliddp3fderather

subgroup gf this.groug QQ&QWH@%Q%Q&Q@:%@,(IV) is directed to compounds wherein R2 is aryl
optionally substituted b{ione or more substituents selected from the group consisting of halo, -OR' or

C1-C3alkyl; R3 is phenyitpashalisraumintectf yoHE o imarebapkateenassidsisdesiedie group
consisting of hatepi«Getihatealkyl-anth&écstihalealkasy;and wachRbLinindppendsntispelected

from 35hydrogen,.0}- < cloalkyl, aryl or aralkyl. . . Another subgroup of this group of
compounds of ?(QH&I&? ﬁ\%%ﬁ?ibhcl;r'ﬁdcgjjg )(%d%gomﬁ%l)’baﬁdzso\ililnﬁg%gérﬁlyhﬂ‘sfé?so-lé]lztgﬁ@%gg?&i% droxyalkyl

or C3-Cl2alkopahaaeadtiasptionayrsdbutitiied by etoenedieasdistittetity'selected from the group

consisting®mf halo, -ORLbiAEr 40} IR duiRBdsbemheptionally sHbstitytedibyiene-argmore
5substituents selectedngow the %réQ‘Lig consisting of halo 01-C6trihaloalkél and C1-Cétrihaloalkoxy;
C

5 Shiet NI hididgen o1 ERRYE s e GG C 4R aralkyl. In

and each Rn isCPnrH%%Lén ently se
another embodimenthefatieineénticreal seidoalbtmvssiuted Summanyafrtheutmigndian saiwather group

of compounds w&ﬁom&u@@oﬂg};&@h@m icompaundslanherein xand y asgeach 4y each Rl is

hydrogen, methyl or ethyl; R2 is benzyl; R3 is phenyl optionally subsfltq)t,ed by one or more
substituents sel gt@i)Fﬁorﬁ%@&%up'égﬁéli\gfﬁwg)b?'?ﬁ&ﬁ?eﬁ%?@%ﬂ¥tFFfIU%F6Wfé‘th9R“FF@@'b(nd R5 are
each indépenderitlyiseiediedatont hydtoganalityose Cohinten aretiykymeibaxy ardrgitbsiesiaihyl; and
R6, R62, R7, ' d each-hydrogen, 15In another empodiment of the
invention as szgtéf%? %%oﬁ%?#ﬁgj %%é%%ﬁﬁe%%@%&é%%%ﬁbﬁ%r gr%ru%%if Sgﬁ%gumf'uds of formula
(IV) is directedX¢PeBiMisEUHHS AWRSTeRPRediioy/cspERSECANE; RaRthFR LissirReatmetsied ethyl; R2 is
pentyl; R3 is phenryhoptigralbt stibstiuiad by one or more substituents selected from the group

consisting of fluoro, c@p{o and triflyorometr}y 4f grrggu 85@% ggg ﬁlgﬂt egggvcé?gg%tggrsgh%%tgﬂ F1)‘rom

hydrogen, fluoro, chloro, rﬁ%e%oﬁ,pnqle?ﬁ@ f%ndst%‘luoromé
of compounds of formula (Iil} is directed to compounds wherein x and y are each 1; A
is oxygen; Wis -C(O)N(R")-; R is hydrogen, methyl or ethyl; R* and R® are each
independently selected from hydrogen, fluoro, chloro, methyl, methoxy and
triftuoromethy!; and R®, R®, R’ R™ R®, R® R® and R® are each independently
selected from hydrogen or C.-Csalkyl.

25 Of this subgroup of compounds, a set of compounds of formula (H1) is directed
to compounds wherein R* is Cs-Cocycioalkyl or C4-Cpeycloalkylatkyl, each optionally
substituted by one or more substituents selected from the group consisting of -OR ",
Ci-Csalkyl, Ci-Cetrihaloalkyl or aryl: R® is phenyl optionally substituted by one or more
substituents selected from the group consisting of haio, C,-Cetrihaloalky! and

30 Cy-Cstrihaioalkoxy; and each R™" is independently selected from hydrogen, C;-Cealkyl,
Cs-Cecycloalkyl, aryl or aralkyl,

Another set of this subgroup of compounds of formuia (Ill) is directed to
compounds wherein R? is C1-Cozalkyl, Co-Crealkenyl, Ci-Csalkoxy or Cy-Cpalkoxyalkyl,
gach of which is optionally substituted by one or more subsiituents selected from the

35 group consisting of halo, cyano, oxo, thioxo, C;-Csalkyl, -OR™, -C(O)R™, -OC(OIR™

31



Raa, R7, R7a, R8, R5a, Fe, and R9a are each hydrogen. In another embodiment of the invention
as set forth above in the Summary of the Invention, a group of compounds of formula (Va) is directed
to compounds wherein x and y are each independently 1; W is -N(R1)C(0)-; each R1 is hydrogen or
Cl-Cealkyl; 25R2 is selected from the group consisting of C7-C12alkyl, 02.-C12alkenyl,
C7-C12hydroxyalkyl, C2-C12hydroxyalkenyl, 01-C12alkoxy, C2- ClZaIkoxyaIkyI C3-C12cycloalkyl,

CrCronateroa ) AR eroaN i, Bac A B0y AL ST oy R85 ore
substituents sefdictealifrorpstibigdhp tonsistifgdoubhikg, Cm)iéﬁ’@@taha |ceriong; 648 BHildgl, -0R11,

-C(O)R11, -0 (@gf}% ) y heterocyclyl,
aryl, heteroarc_\:l/l and hgtegrgg j{gégefgglkyl Fgﬁli@%gleNth%Z?}E%C%g%ﬁ?%@%ﬁgé@@@‘gbazamw

C2-C12alkenyPRjRea% RYVITE 516 LA IR RPAIERP T 1209 S3MkoRY  THERORHE Y alkyl,
C3- ClZcﬁIoablejéc%@d:@chﬁa@qﬂaikﬂh arplk@7-Cl2aralkyl, 35C3-C12heterocyclyl,

Ca-CizheterooychialhylyG1 CIaNmIeran ApALGAZIRETGRRIAL, AAEh A s gptonaly

substituted by one or more substitutents selecte € group consis cyano, nitro,

hydroxy, 01-CeTRHOESEIAMITORIE Cofeatallcaikess! b RMaLikAsINOAYE ORIRIZ)2, -0C(0)R1L,
-C(0)0R11, -S{0)2h{RER) 2erysioptit: hetgrocyayhanrdietereasylsymaalind; IRdxand RS, argieach

independently | eth Lrifluor l, C ano nitro or
_N(R12)2; R6, g eéj(é% 2361 égegj@ Rg%g@ 2are%tﬁ¥¢1 GEpend ﬁté (g‘fg%fé]éé hydrogen or
C1-C3all§l; Reglesydranbars: 81:C3skyl catiehady Bibstititpehdatly Selcetauairahydrogen,

C1-Céalkyl, C3; Qﬁ%k@@éh%x?%@ﬁ aralkynaskaaehiiR 1é ixindeRandaity selested rgm hydrogen or
C1-Cealkyl. 100f this g@gﬁ@impounds of formula ( Va& a subgroup of compounds is directed to

compounds wheTgifi'R LB PP EA T RS RTINS L TR BB IR SRS Etituted by
one or more sab@tﬁa@nf%ﬂ%eleuﬁieddrﬂﬂmhes@mmmobmsmmlgogfahaaloocmtlemnhanaIkyI 01-C3alkyl or

aryl; R3 is phenyl opijonally substituted by 8%@wgﬁﬁo%%@%e?&%@&5@%6@%%&%@8#@&0ns'st'ng
of halo, c% no, nitro, 15hydroxy, OI-C6alkyl, 01-Cé6trihaloalkyl, C1-Catrihaloalkoxy, C1 lkylsulfonyl,

-N(R12) OC’(WF@P‘P” @(th@ﬁrlqm@(éﬁ?W?ES‘@%HB’:EVE}SQIW I8 AERHEC s qREepERtRNtly selected
from hydrogemﬁleﬁoa.ﬂﬁd p&@éeyﬁlmal‘kw Rl ot areikyl @igbeach FRJ@ H@dﬁﬂ@@@emﬁlﬁmyo‘selected
from hydrogen LQr p;{ !55%1 kyl opvlet ﬂeo(!:_lflcc mbé)dl ts H’]e b%v SCI‘I }%qg’) ubgroups
and sets of ZOco%bound ofol% rﬁﬁﬁ'ﬁ ), (ﬁPﬁ 8% snd 891 are égcl% eorrélanylr? 5 xamrﬁes set
forth below. ©NgrPOACEMbBEIHENt: ricaethitas drersanpannisisiie efifsted eolwerdsthe treatment

and/or preventign idiseaser nadintes by MeaarbeaA sesaturasetS@D) respecially hymen SOD
(hSCD), eferablé dlS?g% S related to dyslipidemia and 25 disorders of I|p|d metabolism, and

especially’a dideasd '§95 blevated plasma lipid levels, cardiovascular disease, diabetes, obesity,
metabolic syndrome andnibttedikertiyeddmiristeriadgranéfoctvecamoahtof a thenpaunthof théwvention.

Invention, anothar group of compounds of formula (i) is directed to compounds
wherein x and y are each 1; A is oxygen; W is -N(RYC(0O)-; R is hydrogen, methyl or
sthyl: R? is C,-Csalkyl optionally substituted by -C(C)OR'": R® is phenyl optionally

25  substituted by one or more substituents selected from the group consisting of fluore,
chloro and trifluoromethyl; R* and R® are each hydrogen: R®, R®? R7 R™®, R® R™ RY
and R* are each hydrogen; and R"" is hydrogen, methyt, ethyl or 1,1-dimethylethyi.

in another embodiment of the invention as set for above in the Summary of the

Invention, another group of compounds of formula (IIf) is directed {o compounds

30  wherein x and y are sach 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 subsiituents independently selected from chioro, fluore or
-OR": R* is phenyl optionally substituted by one or more substituents selected from
the group consisting of fluoro, chioro and trifluoromethyl; R* and R® are each hydrogen;

35 R R™ R, R™ R’ R™ R® and R™ are each hydrogen; and R"" is hydrogen, methy,
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The present invention also relates to pharmaceutical composition containing the compounds of the
invention. In one embodiment, the invention relates to a 30composition comprising compounds of the
invention in a pharmaceutically acceptable carrier and in an amount effective to modulate triglyceride
level or to treat diseases related to dyslipidemia and disorders of lipid metabolism, when administered
to an animal, preferably a mammal, most preferably a human patient. In an embodiment of such
composition, the patient has an elevated lipid level, such as elevated triglycerides 35or cholesterol,
before admini&fRHH ?)ﬂs%lfa%hlﬁ%ﬂnd of the invention and the compound of the invention is present

in an amount effectivinteretiucersaidilipidlevelc HildytandaEesting abthe Gampeumnds=ef tiemknvention

The present |qv%gt|98ﬂfeégg%§ 0 compQunds eutical sitions .and methods of using the

et{ rou oc%ucnmﬁéph rmoe%(%ormu% @ﬁ))ni]ggrec ec?to CoMmpo gs
compounds and p armaceutlca?cor%posﬁlo €or the treatment and/or preventlor‘f3 of diseases
mediated by stRRERCEAHESERAYR (SODRwssEcIAlE NHRINEOD fhSOD)pesferaisidiseases
related tolysligidenia;andgisprdaesaf liRidspesphalism andrensigliva diseaseteljted to elevated
plasma lipid levels, especiall cafrj;jiovascular disease, diabetes, obesjty, metabolic syndrome and the
ke, by acmin QRGN 4 P A et Gr B HBAUHERE AT S UG BB RIEH SR SO
10modulating, dspecialyivibittjfagennethy!; IR ‘gemeRil stleeeprbsent rrvdrtion sEeviddsranmethod for
treating a patienhfahor RIRIGCEARA RALSR! THomdeyelopinguadisease Lalated jo-dyslipiderpia and/or

a disorder of lipid mgtabolism wherein lipid levels in an animal, especially a human being, are outside
the normal range’ (Ce.28BRorrA& RRRT IBUECERRN as elevated plasma 15lipid levels), especially levels
higher thielh normal, pireteratblyr wineteisedeliichis iafatticacid ssuelr asadreetios complexeds fatty acid,

riglycerides, ospholiids,or.cglesterol.auch foyhsie kDlmholesiero levela aie elevated or

0
HDL-cholesterol levels are reduced, or any ination o , Where said ﬁ%’f&QPe[fg &d condition or

disease is an SOPaReHRG B8RS di AoRARET cOMISHSHE RYMihidterin g erageommmdiosuch as a
mammal, espegiglly ¢ maopaient: & therapeigicainelestiveameaushobacorpouatelihe

invention or a pharmaceutical composition comprising a compound of the inyvention wherein the
compound mo%%%%?s tr%meﬁ[:%tlev f/OOP §8§383P é?a%i?%uﬁ%gor{cg%ﬁ! uorome%{?ﬁle‘%oﬁﬂﬁgénﬁr&? of the
inventiori nodakxte ipfeferatsiytinkiitcnkaetvingof@shlinmn. SO ensindsnespagiahdhuman SCD1.
The general valigg GhHesampausdsef e iveptionsn mogulating, espreiallyiphibiting, the activity of

SOD can be determined using the assay described below'in Example 33. Alternatively, the general

value of the compourl@<HPHHEAGAY BORIE Y M tisSHLRSmER) IR BRPYRIIRHER RiTRERSHY dEndard
animal modeld rioe3Bne moststrating the efficacy ot cdriypownd dlin itreatiog ohesdy diadgdes or elevated
triglyceride or I 0 imprQvi s to 1sugh, incl er obese
fa/fa rats avaigpﬁ%ﬁﬁggn@dgaﬁieséé%ﬁgﬂ%%\ﬁg# mﬁ%dﬁg@gg& ,)Sl’n iagwgfg tth;é Hz%?:’ﬁgf? I(}:i<iabetic

fatty rat EZDF/EWE RN RAIRISIRV nERAFRS FavePalabslatEitad RioPireal "tRigbec)).  The
compounds ofdhestitgtant swiectiarirare tnthitors i-deltad desaturases apderd useinkiaytrrating

diseases and disorders in humans and other organisms, including all those human diseases and
cisordrs which B 8 (S P SEETeant AaTe Ao LAl L 0 U of By bo
ameliorated byrswnasod bilserieet desatifse BidfogRal Betitity.R", and R™ are each

hydrogen.

25 In another embodiment of the invention as set forth above in the Summary of
the Invention, a group of compounds of formula (1V) is directed to compounds wherein
x and y are each 1; each R’ is hydrogen or C,-Csalkyl; R*is selected from the group
consisting of Cs-Chalkyl, Cs-Crealkenyl, Cs-Cqohydroxyalkyi, Cs-Ciohydroxyalkenyi,
C-Cyqalkoxyalkyl, Cs-Cozeycloalkyl, C.-Chzcycioalkyialkyl, Cs-Cqheterocyciyi,

30 C3-Cyzheterocyclylalkyl, aryl, C+-Cyqaralkyl, C-Cizheteroaryl, and Cs-Coheteroarylalkyl:
each R? is optionally substituted by one or more substituents selected from the group
consisting of halo, oxo, thioxo, C-Caalkyl, -OR"", -C(OYOR™, C,-Cgtrihaicalkyl,
cycloalkyl, heterocyclyl, aryl, heteroaryl and hetercaryicycioalkyl: R® is selected from
the group consisting of C3-Cralkyl, C5-Cioaltkenyl, Cs-Cishydroxyatkyl, C4-Cyn

35  hydroxyalkenyl, Cs-Caalkoxy, Cs-Cyoalkoxyatkyl, Cs-Ciocycloalkyl,
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As defined herein, an SCD-mediated disease or condition includes but is not limited to a disease or
condition which is, or is related to, cardiovascular disease, dyslipidemias (including but not limited to
disorders of serum levels of triglycerides, hypertriglyceridemia, VLDL, HDL, LDL, fatty acid
Desaturation Index (e.g. the ratio of 1018:1/18:0 fatty acids, or other fatty acids, as defined elsewhere
herein), cholesterol, and total cholesterol, hypercholesterolemia, as well as cholesterol disorders

(including disarders characterized by, defective reverse cholesterol transport), familial combined
yporlipdem i CoRNAR I i Blst Sl e It e - o CUASEA Heease
(including but GeClithitdcer stevkeTisChivlie sarvladaihansre sasient ibetrimie Rttacku(i39)e peripheral
vascular diseasg,30flISGREMit-FEUPaRathy it Risleiier s mhodisnsrs CRmBRMRIS AL KR nvention

will, in a patient, increase HDL levels and/or decrease triglyceride levels and/or decrease LDL or

non-HDL-chol8sterbiieeis mreSeBcR{edidted diiisrIgr¥o faifioRlsh&d inelers Re{RBYlc syndrome

20(includihg butinptjumitedito dysiipide migR Ghe sityCanmkinsulifOiesistincey bippnte nsienpcyclyl,
roalbuminemi ) : e . . sl - |

decronsed gl EaLd raH SRR A RO RO %ﬁ?ﬁﬁﬁﬁﬂ%ﬁﬁ?ﬁ@ié@?%gﬁ'S e

diabetes, diabB sykipReatiEHE HERPRe AT YIsBIRIGR IR ARy Barsstinftei to BbeRIy
overweight, caghexia anfrinarexalr2huaightsoss Lashianassringdexcard ertinaelaiadrdiseases. In a

preferred empﬁai%nﬁsc%@gpﬁundsdg{gme inventiorc‘ é"’ign%% ;ﬁed lio Cttréeﬂ dial%eges mellitus and obesity.

As used herein, the term "mietabolic synarr%r%aé(mi;sna F cognlzé’d‘3 efitical 18m Used ) describe a

conditiodl @omprisiarjiotimbRiatioh &S Typer ardbetes Smtedrstiajlatose wieainde Whklireresistance,

hypertension, Qhesity reressegrabdommalgint, 3hyedriolcsridamianiam i Dbs hyparyricaemia,
hypercoagulability and/or microalbuminemia. An SCD-mediated disease qr condition, alsg includes

fatty liver, hepa¥ S#EAt05kFepktits™ 156-21cdhdlic hepatd ,n&ﬂggfé"&ﬁ&‘li@&%%Rﬁﬁ%pﬁitisﬁ(NASH),
alcoholic hepatitis Rt titerfattyaleenfatiydase mofipriegrancyindm§inaticed  epatitis 358fy tmohepatic

protoporphyriaxicap.0yedaad diseders, desediapuhemachigmatesie. iepalic itrosi, hepatic

cirrhosis, hepatoma and conditions related thereto. D-mediated disease or condition also
includes But isHEPRAARY (P8 areAEe B e AN wifichky! dr isrélsterty pritalsy!: and sach
hypertriglycerigémian@sjayerritig ksetigemiersagondasy 30 @notherydisorder or disease, such as

Shyperlipoproteinemigs, g NS0yl Fe oS R BRI D RS & IS IR NS inas is
diracted to compounds wherein R? is C;-C.,cycloalkyl or C,4-Coocycloalkylalkyl, each
optionally subsiituted by one or more substituents selected from the group consisting

20 of -OR™, C,-Cjalkyl or aryl; R® is phenyl optionally substituted by one or more
substituents selected from the group consisting of hato, C;-Cetrihaloalky! and
C-Cetrinaloalkoxy; and each R'is independently selected from hydrogen, C;-Csalkyl,
C4-Cyeycloalkyl, aryl or aralky!.

Another subgroup of this group of compounds of formula (V) is directed fo

25 compounds wherein R* is C-Cqaralky! optionally substituted by one or more
substituents salected from the group consisting of hale, -OR"" or C,-Cialkyl; R®is
pheny! optionally substituted by one or more substituents selected from the group
consisting of halo, Cy-Cgtrihaloalkyl and Cy-Cgtrihaicalkoxy; and each R is
independantly selected from hydrogen, C4-Cealkyl, Cs-Cscycloalkyi, aryl or aralkyl,

30 Another subgroup of this group of compounds of formuia (IV) is directed to
compounds wherein R? is aryl optionally substituted by one or more substituents
selected from the group consisting of halo, -OR™ or C-Caalkyl: R® is pheny! optionally
substituted by one or more substituents selected from the group consisting of hailo,
C,-Cetrihaloalkyl and C-Csfrihaloalkoxy; and each R" is independently selected from

35  hydrogen, C,-Cgalkyl, Cs-Cgeycloalkyl, aryl or aralkyl.
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apolipoprotein deficiency (such as ApoCll deficiency or ApoE deficiency), and the like, or
hypertriglyceridemia of unknown or unspecified etiology. An SOD-mediated disease or condition
also includes a disorder of polyunsaturated fatty acid (PUPA) disorder, or a skin disorder, including but
not limited 10 to eczema, acne, psoriasis, keloid scar formation or prevention, diseases related to
production or secretions from mucous membranes, such as monounsaturated fatty acids, wax esters,
and the like. An SOD-mediated disease or condition also includes inflammation, sinusitis, asthma,

pancreatitis, osteoarthiASShEHaERBRICAHIFIHE 6y SliEHBROSIEIa R PrEds MéhStiiacSMitome.  An
SOD-mediate¢ shiseaseioneensiion alsn-Dekikas DuCisettryieditorTdiseasefpanditien which is,

or is related to cancer, ne sia,, malignancy, metastases, tumours (benign or. malignant)
cercinogonestS ReTAN s Aol T ot e ceai ReLLe St oA B A o
condition wher¥ ReipicréBsing tedrbadly: ifassiheranphonely massisebbitenestichas is desirable in

enhancing; perforaanea:tryouah awssle-building cMyepathies-and tpid myeRatkies:riich as carnitine
palrnitoyltransferase deficiency (CPT | ar CPT 1l) are also included herein. Such treatments are useful

in humans andiR AP AISE LI SACILAING 18P SRFRRREH A G o6 JAAL EERERE: 5t Avigh tlomestic

animals or anyﬁ‘etﬁgryatdaﬂaﬂ,ta@ﬁoe@u@éyﬁrigcherio_le production a_n_d/or proyide leaner meat products
and/or healthier animals,, . AL RORBAMIIED ASeaRe, Uscondiion AlsqIncliegs & JiseRse, of

condition which is, or is related to, neurological diseases, psychiatric disorders, multiplé sclerosis, eye

diseases, and MRIIAE: AEBIHRTErBHA0 SOBMRH AP HEEALE bIPHIFHEST LB PRINGES a disease or
conditioni whichvierein is setatesktosairal disenseSionirfeetonsdseliudingtbut rotdindted iealkpositive
strand RNA viruses, coronaviruses,.S virus, SARS-assqciated coronayirus, Togaviruses,
Picomaviruses EOlNa L TS Pt srod L R PR (ORAVIRIDAE)
including Rub&lfiiRg FHSterh. eqififfe BEEREBPIRaNaE Virtls, ané Steaterfin & eneepiriiis virus,
Venezuelan e%‘éi@@t&ﬂﬁ@ﬁhﬁijgﬁng&m$Lu§i6d@%$ovdmﬁeﬁi?mmi:fﬂfﬂﬁwﬁlﬁ$ﬁl&F&lﬁh&g%wﬂ?/héﬂ,s,
O'nyong’'nyong.virus, R@ass giver.virds, aro virus, Alphaviruses; ASTROVIRIDAE including
Astrovirus, Human As ov?ﬁjsefss;’ AL?%@%R@&E%@I ﬁ%gg'ésicular exanthema of swine virus,
Norwalk Virus, CalicivinusidBovieebalicivinis)f g taleifivnsaHepdtitisHey € D ROISAVIIRIDAE thecluding

Coronavirus, SARS i AENEs UPUs HERDRBLTS: Yitis. BoMe. oyt SafyBpipg coronavirus,

Feline infectious peritonitis virus, Human coronavirus 299E, Human coronavirus 0C43, Murine
hepatitis virus,"B6FERe EPRIKATE GRETHEZINUE, BIRHBIRIMAGYMENEEHRY <R cBptRIBinelifis virus,
Porcine transnpissilylergisteogrieniit visd syRakcoronayisussTuekey seranavirus, Ralbit.goronavirus,

Berne 10virus, Bredgr fhfdr@’é%%%%ﬁﬂb‘%ﬂ%%ﬁ PRUUR A, é@&?ﬁ%@%éﬂﬁé%ﬁgﬁ”ow Fever

virus, St. Louis encephalitis virus, Dengue Group, Hepatitis G virus, Japanese B encep gis virus,
Murray Vlley 8pEESHANE VIYGEoTanitePPurblamtriborrisny ety irmethdr exdtm
tick-borne encephatitisVirgs, Iyagahunioréstyireschoypiagdh virus, Powassan virus, Omsk
hemorrhagic fever virus, Kumilinge virus, 15Absetarov.anzalov. r virus, llheus virus, Rocio
encephaits vinus, Laoat ints SPRAUTES, Boa a i DA T S el v Groun,
Tyuleniy GrouhdrRK Growpd9gaia S Sreifs Moot GrolR; P rTeradAVIRIIRENH R dkngn
Coxsackie A vifus,dRhirowisus,ikiepatits Ay irugy Enegrhalenyyacandifis Minys-Mengedrus, i virus,
Human pzcgj)lowru,s, 1, Coxsackie B; POTYVIRIDAE |nclud|rcllg
R*is selected from the group consisting of Cr-Crealkyl, Co-Crzalkenyl,
C+-Cizhydroxyalkyl, Co-Cishydroxyalkenyl, C.~Cypalkoxy, C,-Csralkoxyalkyi,
Cs-Ciooycicalkyl, Cs-Coacycloalkylalkyl, Cs-Cooaralkyl, Cu-Cozheterocyclyl,
C,-Cioheterocyclylalkyl, C:-Cyzheteroaryl, and Ca-Cioheteroarylalkyl; each R? is
optionally substituted by one or more substituenis setecied from the group consisting
30  of halo, cyano, oxo, thioxo, C,-Csalkyl, -OR™, -C(OIR™, -OC(OR" -C(OYOR™,
-C(OIN(R™);, -N(R™),, C-Ceirihaloalkyl, cycioalkyl, heterocyclyt, aryl, hetercaryl and
heteroaryicycloalkyl; R® is selected from the group consisting of C;-Cy.aikyl,
C,-Ciralkenyl, Co-Cashydroxyalkyl, C,-Coshydroxyalkenyl, Co-Cqzalkoxy,
C,;-Cyzalkoxyalkyl, Cs-Cizeycioalkyl, C4-Cooeycloalkylalkyl, aryl, C;-Cysaralkyl,
35 Ci-Cyheterocyclyl, Ci-Coheterocyciylatkyl, C,-Cosheteroaryi and Cs-Cyzhetercaryialkyl:
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20Potyvirus, Rymovirus, Bymovirus. Additionally it can be a disease or infection caused by or linked to
Hepatitis viruses, Hepatitis B virus, Hepatitis C virus, human immunodeficiency virus (HIV) and the
like. Treatable viral infections include those where the virus employs an RNA intermediate as part of
the replicative cycle (hepatitis or HIV); additionally it can be a disease or infection caused by or linked
to RNA 25negative strand viruses such as influenza and parainfluenza viruses. The compounds
identified in the instant specification inhibit the desaturation of various fatty acids (such as the C9-C10
desaturation &%‘f@%ﬁ%&'ﬂ’)‘%ﬁi%%b&‘“%%%%f?&ﬁe‘a’ B'ipff‘eﬁ%\%i’@tﬁ%@g’fﬁr?s?égt,ewE%g‘thml-CoA
desaturase 1 (SCHg)ndhst suth tlyese, compoudasynibit thigfomnatiorafoskious fatty acids and
downstream 3 ' ' lead tg-an tio royl- 12
palmitoylCoA §ﬁ?§%@%%§?%@ﬁ%ﬁé%ﬁ§%@% f’vglhgguas)zf:t?%;@}ﬁs Wﬁig%%?/‘p%@i%ﬁ (‘E{as)ﬁ’lt ina
negative feedEIRTIBY BRIy AN B0EMMeIRERYVF Taltty! aRicPRTE BbusARCAABPEResatly
consequencessarayadtiroatelteseespopsible taothecaveralidhesgpeitichenshl pravde d s these
compounds. 3 icallys a,su fulL,eCR.inhibitory therapeutic. agent will meet some . or all of the
following criter—?i(%r | g/a?.fabﬁ;%;w d%eg ar%{]c;)’raaﬂgsoi\:/{e SG%EKnilrrﬁa prﬁ@%%?@ff?%%?? Ifé%@ than about
2 mg/Kg, 1 mgdipern® elkgatidRiiéstaygerdameas dbseliyibeavedh '50 inder2b0anty70 Kg,

although dosesspuipideahthiziFande may Ak acesrtablad=my/Keymeansiligramsipkeompound per

kilogram of body mass of the subgaect to whom it is being administered). The therapeutic index (or ratio

of toxic dose tHFEFASENE SREEFEHBUTN S GREAEF fiaksf0d The potency (as expressed by IC50
value) siéuld be lessihae oo phreferablydbelibivrinpidM \dad armstopoeferdblydpelond50&:nM. The 1050

Cinniotory CoRenuatoBomiBih b enmire,Qt e amaunk flgermround seaiae fodehiove S0%

inhibition of SCD activity, over a specific time 10period, n an biological activity assay. Any
process for mERSARRY FHOSEHAY BY SRR PIERETISNG BRESEBR RS ORERInes, may
be utilized to asdayidhe, acliviigioate compoondsaisgfut irih@methadsiofthemyentiemindahibiting
said SCD actiyijty, Compounds of.the inventio manstrate an IC 50.in a 15 minute microsomal assay
ot preforably 1ean T DU oL s £ h ATl T B B Tt RS e e 80 i 750 T
less tharl 00 Arairdeys Ganaso. vt Odgsalealk 106 nisiribso aisa s Cnid: 2lnd sbunpreférably less than
20 nM. The campgune of the imenticnmay Vs rryersibiadphibitior (... irermPRIHive, inhibition) and
preferably does P%i i%t}ibitv%thgr iron l%ingi%%ﬁgo#ei s. The h% uire? dosage should preferably be no
more than abdiit BHCE B TWide 84FAY St Sl eSS0 PHY i R AR bPESTREURYS DF the
invention as SC&Ejrsititoly yeiecreddityranctmplishe uSadihe SCD enzyme and microsomal assay
procedure described i Brawplie, stile stunsprhsnested in 1his 3352Y s ORI Y sl dhe jnvention

had less_than 50% remaining SOD activity at 10 |_JM concentration of the fest compound, preferably
less thar 09 FREAREHTNG SOBEUAAY 4110 MIEBHRAPAR GIPEPBRS GRETSECRRBEREPIRD '

preferably lessdahlam&0% remaining SCD activity at 10 pM concentration of the test compound, and

even more preferably S5 b7 200 EMIANING SODAEIIN. 249 L cqpcentalion o e test

compound, thereby demonstrating that the compounds of the invention are potent inhibitors of SOD

activity. 30The&AHRSItSIHViAEHTS s HreATER SIS RiPR Rirtlernu deadigeratiots i BAR)
between test caippaunds.ansh I0D. (CBOBIN ReGEei g derGdepravide Mers RMIertiinkikitory
compoungds. SAR analysis is,one of the tools those skilled,in the art may now employ to identify
preferreg gem b%ﬁ%cééﬁfs%i ﬁiwde né'gﬁqﬁ%%ﬁr élsagfj tﬁ%oﬁl{%}gir%i%rgj foru ger%ﬁlg %Ogtroagyegﬁ’ |%@gé3 Zﬁ@ @g Bﬁwr
methods of testirgjaheetbpnpatinasdiselesatiaisiem abesdisonelatityic syndrome and the like by

adminisiering an affective amount of a compound of the invention.
The present invention also relates to pharmaceutical composition containing

the compounds of the invention. In one emboediment, the invention relates to a

30 composition comprising compounds of the invention in a pharmaceutically acceptable
carrier and in an amount effective to moduiate trigiyceride level or to treat diseases
related to dyslipidemia and disorders of lipid metabolism, when administered to an
animal, preferably a mammal, most preferably a human patient. In an embodiment of
such composition, the patient has an elevated lipid level, such as elevated triglycerides

35  or cholesterol, before administration of said compound of the invention and the
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available to those skilled in the art. Thus, in addition, said contacting may be accomplished in vivo. In
one such embodiment, said contacting in step (a) is accomplished by administering said chemical
agent to an animal afflicted with a triglyceride (TG)- or very low density lipoprotein (VLDL)-related
disorder and subsequently detecting a change in plasma triglyceride level in said animal thereby
identifying a therapeutic agent useful in treating a triglyceride (TG)- or very low density lipoprotein
(VLDL)-related disorder, In such embodiment, the animal may be a human, such as a human patient

afflicted with sGRRECHROAIGIIMIERRELY FETEATREH FPSHM ﬂmﬁ’grtﬂfﬁﬁ%ﬁeﬁfﬂ:“@iﬂ%‘@ments of

such in vivo prgg@?aen ? ﬁ Sq“gggp&% in %ﬁ%ﬂm%%t'vfl% in {e\%lgu%?lmal is a decrease in activity, preferably
wherein said ibit the biological activity of a delta-5
desaturase, delta-6 d@ﬁ@%@%@ﬁ@ﬂﬁ@p@@w@@@ﬁﬁﬁméneﬁs.lrﬁxémeaué&%cf%smeund

evaluation may include, but are not 15limited to, the use of liver microsomes, such as from mice that

have been malRE4IRES 8?1”3‘%ﬁ%ﬁ%ﬁ%ﬁ?@ﬂ%?@ﬂ@?ﬁﬁ%&?@@ﬁﬁ@Wﬁéﬁﬂ&ﬂ’?gtrﬁ@g@ﬁ% suffering
from obesity. Immantalizeshtet tihdsgsueh asdepG Ry fem dtyntial heegiuMEGE {2 (bomdmenialy breast

cancer) and STk {om mewss adiponuesl makalsobessed, Smanreeldngs, sushag mouse

primary hepatocytes, are also useful in te e 20compounds of the mventlon W
animals are us@8iaARIE TsBr £ Resklica 6‘56ﬁﬁ$&’ﬁ}¥%‘ﬁ)§kﬁi§i’é‘%@l@?ﬁﬁ&ﬁ dRE BERIBREIRTESIN the
mice have beefurorivdaines on<:fighicased) ystiadeyiekiaibrieanaroad Aelivityjie Mpyocrosomes

and/or to eIevatg n;])Ias‘{'na t“%'yaﬁré%% evels % . E;[h raa{l{}?o Q, ratl%g Eternatlve rX rpli(igeé)&ja normal

diet or mice wiff normal o & levelsmay be Use Usé modsls 8mploying Zotransgenic mice
designed for th@iﬁ*ﬁjl?@e@Mﬁ?h@hﬁw@@v@ﬂ%ﬂe as is the mouse phenome database. Rabbits and

hamsters are also USQM@%@WEHQW&%% Sn@éﬂﬁ&iﬁﬂ%mfé%ea%&%@iﬂg F=lR/(ehaigsteryt ester
transfer protei Another sujtable me hod for determlnl %8%6 in vVivo efflcab%;‘of the compounds of

n
the invention |§)'i8t?r?8f?%3ﬂ%?éﬁ e ﬁ‘?éll? PR Cori SRRTRItIDA 6f SOY%R 80hRasuring a
subject's Desatigatiten thtiex aftéeadmimistration bbithie\compaunshihiDe.satnratioiy dexzas employed

in this specificgiin, ”é‘?é‘%ﬁt%ﬁ%%%% Hﬁé’é’ﬁ@@ﬁﬁ@ﬁwﬁi‘?ﬁ%ﬁ%éﬁ)rs@&w%@Qe‘?)%@’cﬁ‘}ﬁa%ﬁwa

measured from aijglven tissue sample. This may be calculated using three different equations

18:1n-9/18:0 (4R ‘%‘@(‘fb\?éP%Fé%%%’&@h%“irﬁhﬁié‘@’(ﬁélrﬁ’ﬁ%?é?@ééi‘ﬂ‘%%?%ﬁl’t‘ﬁiﬁésa%féjtyand/or
16:1n-7 + 18: lmﬂl@&fa%(m&aswnrm@:&h&imed@mpmdﬁm@&g&é:@@sd@&a&ﬁmmver 16:0 substrate).

Desaturation Indei s primarly mepsyiecn el arplasta igveerides, byt ey alsa pemeasured n

other selected |p| ractlons rom a variety o tissues. Desatur dex generally speaking, is a tool
for plasma lipidByRiFiRAg reduces, RUATHEPST RS G’Ifs@%és‘fd?ﬁj@d%’e@d@r@ -“repqesliiosf dberrant

SCD1 5bi0logi@ele@@tw'gmmbm@ymee@mewaéedamea@&aﬂﬁﬂnQihs'fpﬁfgpédmm;@gjﬂaé a@téwty using the
therapeuti agents f the invention. Inhibition of SCD expres |on . ma ffe e fatty acid
i ) ;RS

composition of them raur?g Sﬁospﬁq%l STHEWE yaastf)?ig u ot'ne'g) Feve?s cye? |\z"aend

cholesterol estampTHefatopacilodrapbsitioreofphosphdipiisatiticataigrdeteitninegi@imembrane
fluidity, while the gffects ansthe fRmRasiia-shtiglvesrdes-andchalesterdl activity of SCD,

preferably human SCD1.
The compounds of the invention modulate, preferably inhibit, the activity of
25  human SCD enzymes, especially human SCD1.

The general value of the compounds of the invention in modulating, especially
inhibiting, the activity of SCD can be determined using the assay described below in
Example 33. Alternatively, the general value of the compounds in treating disorders
and diseases may be established in industry standard animal models for

30  demonstrating the efficacy of compounds in freating obesity, diabetes or elevated
iriglyceride or cholesterol leveis or for improving glucese tolerance. Such modeis
include Zucker obese fa/fa rats (available from Harlan Sprague Dawley, Inc.
(Indianapolis, Indiana)), or the Zucker diabetic fatty rat (ZDF/GmiCr-fafa) (available

from Charles River Laboratories (Montréal, Quebec)).
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esters can affect lipoprotein metabolism and adiposity. In carrying out the procedures of the
present invention it is of course to be understood that reference to particular buffers, media, reagents,
cells, culture conditions and the like are not intended to be limiting, but are to be read so as to
15include all related materials that one of ordinary skill in the art would recognize as being of interest
or value in the particular context in which that discussion is presented. For example, it is often possible
to substitute one buﬁ?r system orﬁult%lre medium for another and still achieve similar, if not identical,

results. Those of skill iNGFEBRANIFRQVE SURRLASHIRIFSIRERYE SH g sphasir RAaSRIAS Iogies so

as to be able, aawamm@nﬁmtammmmmam mm@mdh Bub@imﬁer:lsaa&mdﬂgaptﬁmlly serve
el purbosesiipising e mehonsAnderacedien diRglassihie/ el FOATACUISAl Sompositions

of the Invention and Administration The present invention also relates to pharmaceutical composition
containing 25tHEGompeifide st Hetarehaehviiseiosdmeriharsrbrer bR PpRisent
invention felatesite-a cerapesiionsempisisgeempounds of the invention in a pharmaceutically

acceptable carrier and .2 ameunt efleciue.to modulate idlyceride leyel o o reat diseapes refated
to dyslipidemia and disorders of lipid metabolism, when admiinistered to'an anlmaﬁ preferably a
mammal, mostififisfe tatsyiigerinan o @atenthivhas enboelrirshtcotsudhveompsitraesthe patient has

an elevated lipigdgviab s eipvaiad Higlyaeades arshielesiereh hefore adminipicatigasof said

compound of the inver]tion.and the compound of the invention is present in an amount effective to

reduce said lipitl T8UEE R BHE R A cohtpodRion& s ERAHERIT IS8 Tolf&in & pRdtRaceutically
acceptabile cartiei/igcludingeainis saitabler e atios exeiéngdeiseh/hchidesanychheateaceutical

agent that doegpof{tself Indyce:the, predustion af-antibadigs, harmful o, the H?Qé\%%?é"(i'{%‘?&&\ﬂgg the

composition, and which may be administered without undue toxmlt%/. Pharmaceutically acceptable
carriers includé8 SR reChatamAEG IRV ideivE sl 88 s el iengRrérdratirbaRaRINeEnd the
like. A thoroughyglistinesionsotphazmasesdtically aeceptable darrigss hdiventszasd other excipients is

presented in R 'S, PHARM T SCIENCES ck Pub. Co.,.N.J. current edition).
Those skilled ir['l%?f%él[lj.\rl ﬁ%@ﬁﬁéﬁ%ﬁdﬁﬁﬁﬁﬁé _s‘d%t% ?g%'o%uioo%l\{l??éelﬁéh?n%&%r ééfoarhﬁi;e in treating
the disedses alfidngigotHereavntinplatBd heperipEhar apkttier dbmasarengtisersiiyiddetitisieatthrough a

dose ranging stigyBrveaens hased anReHRInasedencsdsrved fromanimalsiudies HBoses
must be sufficient Fo re%JItdip a desired ther;(ii)qutic bengﬁt without ¢ Lﬁin% unwanted side effects for
ey 4 e

the patient. Th& prafaned dESEGe Fang Tar & Shim e B o6 T RRs K 0'00 ngRY 98 #eluding

0.5 mg/Kg, 1.0avgjig and 2.0 mg/Kg, though doses outside this range may
An SCD-mediated disease or condition also includes metaboliic syndrome

20 (including but not limited to dyslipidemia, obesity and insulin resistance, hypertension,
microalbuminemia, hyperuricaemia, and hypercoagulability), Syndrome X, diabetes,
insulin resistance, decreased glucese tolerance, non-insulin-dependent diabetes
meliitus, Type i diabetes, Type | diabetes, diabetic compilications, body weight
disorders (including but not limited to obesity, overweight, cachexia and anorexia),

25  weight loss, body mass index and leptin related diseases. In a preferred embodiment,
compounds of the invention will be used to treat diabetes mellitus and ohesity.

As used herein, the term "metabolic syndrome" is a recognized clinical term
used to describe a condition comprising combinations of Type Il diabetes, impaired
glucose folerance, insulin resistance, hyperiension, obesity, increased abdominal girth,

30 hypertriglyceridemia, iow HDL, hyperuricaemia, hypercoagulability and/or
microalbuminemia.
An SCD-mediated disease or condition also inciudes fatty liver, hepatic
steatosis, hepatitis, non-alcoholic hepatitis, non-alcoholic steatohepatitis (NASH),
aicoholic hepatitis, acute fatty liver, fatty liver of pregnancy, drug-induced hepatitis,

35 erythrohepatic protoporphyria, iron overioad disorders, hereditary hemochromatosis,
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be acceptable. The dosing schedule may be once or twice per day, although more often or less often
may be satisfactory. Those skilled in the art are also familiar with determining administration methods
(oral, intravenous, inhalation, sub-cutaneous, etc.), dosage forms, suitable 20pharmaceutical
excipients and other matters relevant to the delivery of the compounds to a subject in need thereof.

In an alternative use of the invention, the compounds of the invention can be used in in vitro or in vivo
studies as exemplar éa{\gen,ts for comparative purposes to find other compounds also useful in

treatment of, oPHBtEdtBRS o RERRLCVATIURS BE35Hd GBREH IS ERR B dRRlRfion of the
Compounds of the InvenBi6D-meditisdutidesstoodcthvatiithafolioningsdesctpiio nntembinations of

substiients apgllossapbien LINGAGPICsr (i a1 perhiRaible ANk et cgntibutions result

in stable compounds. 30It will also be appreciat y those skilled In the’art in the process

described beloWRRETEMEREABI T SGHS wEmtE et e depippLridtisrrsenedeh tésbe protected by
suitable peotediifg:gisipsi-buchi funclional geoupgineiudedyermys dminapmeraaniaand carboxylic

acid. Suitable protecting.qro for hydroxy include trialkylsilyl or diarylalkylsilyl (e.g., .
t-butyldimethylsﬂ?{ﬁ[ptqgﬁ%%aq r%r?ﬁﬁ&ﬁ%ﬁ%%? C)%ar% e%ﬁg)/@lfy(%ﬁé r3¥>§/8 F&%ﬁgﬁiﬁ%{%gﬁ%@h %detfﬁei'ﬁ%.
Suitable protedtiriy RpBlpkFoldaTTiTofamidinenaridgaasidiag dlclade. t-butoxycarbonyl,
benzyloxycarbonyl, apg therilkee Ratialie froiesting, arins 8T BRIEAPIORGIHER5C (0)-R” (Where R is

alkyl, aryl or arylalkyl), p-methoxybenzyl tritfxl and the like. Suitable protecting, groups for 5carboxylic
acid include alé%ﬁ“é%gﬁ 3&%&& B5HeEUF ) BRSYERInG' G SlipstRayee ‘Qaﬁ'gﬁ"%lbl’&‘ﬁwgﬂl‘tﬁ?
accor_daﬁ&e with stanuhercteehpquiesjwkitticeseaveirkatumdotiosatkilldid dadbe aitiadas
described hergifbauotioh/ 1 Use:ofprotRAHNG BEokRR I descrbeddn detalip Gegh.f.gnd P.C.M.

Wutz, Protective Groups in Organic Synthesis (1999), 3rd Ed., Wiley. The protecting 10gréup may also

be a polymer @i stiér §8terswanythesincor a 2-chlorotrityl-chloride resin. It will also be

appreciated by those skittebinqdw=ast akbesgbraushipteierteddrriativeseheanpermnesef this
invention may SS harmacological.activity as, such, they may. be, administered to a mammal
and thereaftergr:%‘ta bP%Z%'%’laﬁég’ g%ec? ﬁgt%%’rm%%nﬁ%gilﬁla shgg%{hg%n\'/ceﬁ?fgﬁ'%\’ﬁréﬁ Ae
pharmacﬁogidﬁWﬁéﬂﬁﬂéYBéW@erivatives may therefore be described as "prodrugs”. All prodrugs of

compounds of this inyeniomare dnekileduiibio the-seref e inyentionis not iHhesfpliowing Reaction
Schemes illustrate methods o make compounds of this invention. It is understood that one of those
skilled in the a?f%gﬁ?dolgé%{ﬁgl% W_l &C%IS, or is related 1o cancer, neoplasia, malignancy,

metastases, tumours (benign or malignant), carcinogenesis, hepatomas and the like.

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

20  increasing lean body mass or lean muscle mass is desired, such as is desirable in
enhancing performance through muscle buiiding. Myopathies and lipid myopathies
such as carnitine palmitoyltransferase deficiency (CPT | or CPT il} are also included
herein. Such treatments are useful in humans and in animai husbandry, including for
administration to bovine, porcine or avian domestic animals or any other animal to

25 reduce triglyceride production and/or provide leaner meat products and/or healthier
animals.

An §CD-mediated dissase or condition also includes a disease or condition
which is, or is related to, neurciogical diseases, psychiatric disorders, multiple
sclerosis, eye dissases, and immune disorders.

30 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 ali
positive strand RNA viruses, coronaviruses, SARS virus, SARS-associated
coronavirus, Togaviruses, Picornaviruses, Coxsackievirus, Yellow Fever virus,
Flaviviridae, ALPHAVIRUS (TOGAVIRIDAE) including Rubelia virus, Eastern equine

35 encephalitis virus, Westsrn equine encephalitis virus, Venezuelan equine encephalitis
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20these compounds by similar methods or by methods known to one skilled in the art. In general,
starting components may be obtained from sources such as Sigma Aldrich, Lancaster Synthesis, Inc.,
Maybridge, Matrix Scientific, ICI, and Fluorochem USA, etc. or synthesized according to sources
known to those skilled in the art (see, e.g., Advanced Organic Chemistry: Reactions, Mechanisms, and
Structure, 5th edition 25(Wiley, December 2000)) or prepared as described in this invention. In

?e”neral, thhe c«)m@oml| @fg@a@g@rgm@fdﬁ&%mrf@wi@mm@@w {#us, om;;&@;h?&@&«ﬂ#t}g%@' ot
ollowing the general procedure as described in Reacti 1. .__The starting materials for
the above reath AR MEVAIS Lo ardall SVl B oL DL BB RBR o HE¥ods
known to one &kiiled irstse ma&wm@mﬁd@wstmn@rQﬁmxmm@ﬁ théneompaidsiekthe
invention are preparediin, ihe aBQNEd BAROR SChEME RRAQIOWS , o1iis EORRAUBR A0k ) garboxylic acid

of formula.(100) can easily be converted to an ester of formula (101) following a standard procedure in

the literattre KREWHTE GRECSRNMEE irr RSV IS ACHMPGEHA E0Z CACHiR U 2P Efpound of formula
(101) obtained-ahoweiard Phoispharouswixycilgiideiisccaraftibye eatedinsethoafon 208dnauiFas The

reaction 10mi [ C Syh oxychlaride is removed. The residue is
Xyee IsHhan 8@&%@&%%&% r\ﬁm‘?ﬁé’&%@%ﬁﬁﬁs 6%9%%? g

. CIng ep ic diarrhed
then poured into ice water. The precipitate obtaine ectel llitration, wag’he. with saturated
NaHCO3 and Yafer”affinth BAEREIMB I8 SReIAlaRitst fornmarcisl asmissiitel 104. A mixture

of the compougskpbéorariia (102)H3: egrivaleniy, Thare,therepmposinasehiosmuln(#03) §3gguivalent)
in a solvent such a - dimethylf rm$@ r acetonitrile but not limited to is.refluxed for 1-4 hours.
The solvﬁ:}@t is‘?ﬁ%snsfggﬁq%v\élw iH \%(’:L?J\é. h!ésj 'ﬁ% %é’ ?iﬁ ii_‘se %Htlf??%{@&\/erﬁ%ﬁélﬁ $€4ic %[%%ethane
or ethyl acetateshyat Mt dinftebtos Fheemliting rsslutiontisanarshed Wetiitiateryvibnnelsaadabei dried.

The organic pRase waicANceNNiates) i MRGUIR A0afierd ihe eampernheEiormula 104).

Compound 106. To hal%@tjrre,d solution of the compound of formula (104) (1 equivalent) in a solvent such

np 1L ) (
as dichloromethSABM B HFeHE B T E I8 ST thY SO RRGH BR L Mgt fu & AR IBE S iihula (105) (1
equivalent) in thepresénteoifpiyassasuchiasreth ylemmne ayitHieng s basaautingidinited to at OC.

The resyling mpduyte 15 Zpstied ?WR]?HMSU%R%FB&%%‘?%E @hﬁ%éﬁ%ﬂﬁ% angsthen auepched with
water. The organic phase Is washéd with water, brine, dried and then concentrated in vacua to
estivirus , Bovine viral diarrhea, Hog cholera virus, Rio Bravo Group, Tyuleniy Group,
Ntaya Group, Uganda S Group, Modoc Group; PICORNAVIRIDAE including
Coxsackie A virus, Rhinovirus, Hepatitis A virus, Encephalomyocarditis virus,
Mengovirus, ME virus, Human pofiovirus 1, Coxsackie B; POTYVIRIDAE including
20  Potyvirus, Rymovirus, Bymovirus. Additionally it can be a disease or infection caused
by or linked to Hepatitis viruses, Hepatitis B virus, Hepatitis C virus, human
immunodeficiency virus (HIV) and the like. Treatable viral infections include those
where the virus employs an RNA intermediate as part of the replicative cycle (hepatitis
or HIV); additionally it can be a disease or infection caused by or linked to RNA
25  negative strand viruses such as influenza and parainfiuenza viruses.

The compounds identified in the instant specification inhibit the desaturation of
various fatty acids (such as the C8-C10 desaturation of stearoyi-CoA) which is
accomplished by delta-9 desaturases, such as stearoyl-CoA desaturase 1 (SCD1). As
such these compounds inhibit the formation of various fatty acids and downstream

30 metabolites thereof. This may lead to an accumulation of stearoyl-CoA or palmitoyi-
CoA and other upstream precursors of various fatty acids; which may possibly result 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.

35 Typically, a successful SCD inhibitory therapeutic agent will meet some or ali of
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afford the product of formula (106) which is further purified by chromatography or crystallization.
Compound 107. A solution of a compound of formula (106) obtained above is 30dissolved 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 (I). To
a solution of a compound of formula (107) (1 equivalent) in a solvent such as dichloromethane, toluene

or THE but noﬁ@:&ﬁmﬁﬁ%ﬁaa%@ ba@a?wghsa%mr&%@y@wg%&remsmﬁz%&Qt limited to

2.5 equivalent),. follow the ition of a coupling agent such as

N Gchmeny TR T B oI (18 B r e FoL N ARk R 98 for 15
minutes to an hdw‘t\aﬁ@’laﬁi}M@fﬁ@ﬁﬁj@(iﬁ@%@ﬂ@@ﬂ&glﬂﬁ@d&&tﬂﬁi@_@nﬁbmp(mre is stirred for 8
- 24 hours, thep.washad with watsredrieds apgrancepiated, i \5@9%5?5!{41'8@5'85\(%%%0%%

chromatography or crystallization from a suitable solvent affords the compound of formu
Alternatively, SSHBOURIY SRR HTRSHR o FHSGERF LS IR jer @ficahiBdsipithesized
following the gensadproteduse as deiscoibgckindReactiontScheme2ndPREAGHENSGHEME 2 N-N

(109)(110) vaagel)qgh%gl%%é%'élsw}lxgnlIﬁ?ﬁr\ﬂR,geré) er(%sz/)beiow 1 uM and most preferably below 50
nM. The ICs ("inhibitory Concentration — 50%") is a measure of the amount of
compound required to achieve 50% inhibition of SCD activity, over a specific time

10 period, in an SCD biological activity assay. Any process for measuring the activity of
SCD enzymes, preferably mouse or human SCD enzymes, may be utilized to assay
the activity of the compounds useful in the methods of the invention in inhibiting said
SCD activity. Compounds of the invention demonsirate an ICg in a 15 minute
microsomal assay of preferably less than 10 uM, less than 5 pM, less than 2.5 M, less

15 than 1 M, less than 750 nM, less than 500 nM, less than 250 nM, less than 100 nM,
less than 50 nM, and most preferably less than 20 nM. The compound of the invention
may show reversible inhibition (i.e., competitive inhibition} and preferably does not
inhibit other iron binding proteins. The required dosage should preferably be no more
than about once or twice a day or at meal times,

20 The identification of compounds of the invention as SCD inhibitors was readily
accomplished using the SCD enzyme and microsomal assay procedure described in
Brownlie et al, supra. When tested in this assay, compounds of the invention had less
than 50% remaining SCD activity at 10 uM congentration of the test compound,
preferably iess than 40% remaining SCD activity at 10 uM concentration of the test

25 compound, more preferably less than 30% remaining SCD activity at 10 M
conceniration of the test compound, and even more preferably less than 20%
remaining SCD aclivity at 10 uM concentration of the test compound, thereby
demonstrating that the compounds of the invention are potent inhibitors of SCD
ackivity.

30 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 empioy to identify preferred embodiments of the compounds of the invention
for use as therapeutic agents.

35 Other methods of testing the compounds disclosed herein are also readily
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(113) Formula (I) The starting materials for the above reaction scheme are commercially available or
can be prepared according to methods known to one skilled in the art or by methods disclosed herein.
In general, the compounds of the invention are prepared in the above reaction scheme as follows:
Compound 111. To a solution of substituted 6-chloropyridazinyl-3-carboxylic acid of formula (109) (1
equivalent) in a solvent such as dichloromethane, toluene or THF but not limited to is added a base

such as triethylgming.qr %%’%@%éﬁ?e%%@%é‘%‘"?ﬁ&% 0 ééﬂ%ﬁﬂugﬁgn%é%gﬁ’ﬂ% yfhe addition of a

coupling agent such as N-(3- dimethylaminopropy1)-M-ethylcar ide (1.1 equivalent). The
resulting mixtAESRTSHReRFBr WO afesst-Bs RetF Birdas Afh i ar o U8R 19) §1.1 equivalent) is
added. ThefmBﬁ%ﬁg&ﬁiﬁ'&m@ﬁﬁini@ﬂeh@@lﬁﬁaidhﬁﬂr\‘mﬁhﬁgbmt{bWﬂ@ﬁhﬁéi%ﬂfgﬁ.ﬂé&l.@ﬂ@&%ﬂt?teﬂ in
vacuo. Purificatign by column chromatography ar crystallization from a sujtable solvent affords the
compound of THHGE AL o Bt TG PR ottt B & Mt (11) (1
equivalent) ansiitre@omipodaisdirfomritiancel P) (8ssga ivgliyner wedssiviernadd ehiagiAlideby

d'methyh‘@fmaﬁu%f_gf@%qmgglguh&gagﬁé imited foriesefioedidnclrbibeotes. Ihahssqiveniig then
removed in vacuo. The residue is dissolved in a solvent such as dichloromethane or ethyl acetate but
not limited to. TSN NG RolufiHIGE WERIEE WALFRRT MR SahdhEA BREE2Y 1% 6riumR bhase
was concentratechinsvacuoto aiftechtlhélicted potimelof o dsulal €1 28} iC orgabofidetFrarhuilsa(d). To a
stirred solutiora]%m rpompound of formula 20(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 (P14) (1 equivatentfiin ERPRFESEROHFIBAE ¥adH S HIEh JRIMATE BISHURES base but not

limited to at 0Gcig resultingimitivre is:stirsed atambignslieaperatuserfon 62183 ouors and then
quenched with water The orgapie phase iswashed with water brine, drigd, andl thep 2gconcentrated
in vacua to afford the Cgm%oundpo?p%rmufzéﬁ)nw Ch IS u\ﬁher pu |ed y Cl%omatography or
crystallization.desaturase, delta-5 desaturase or fatty acid synthetase.
The model systems useful for compound evaluation may include, but are not
15 fimited to, the use of liver microsomeas, such as from mice that have been maintained
on a high carbohydrate diet, or from human donors, including persons suffering from
obesity. immortalized cell fines, such as HepG2 (from human liver), MCF-7 {(from
human breast cancer) and 3T3-L1 (frem mouse adipocytes) may also be used. Primary
cell iines, such as mouse primary hepatocytes, are also useful in iesting the
20 compounds of the invention. Where whole animals are used, mice used as a source of
primary hepatocyte cells may also be usad wherein the mice have been maintained on
a high carbohydraie diet to increase SCD activity in mirocresomes and/or to elevate
plasma trigiyceride leveis (i.e., the 18:1/18.0 ratio); alternatively mice on a normal diet
or mice with normai triglyceride leveis may be used. Mouse modeis employing
25  transgenic mice designed for hypertriglyceridemia are alsc available as is the mouse
phenome database, Rabbits and hamsiers are alse useful as animal models,
especially these expressing CETP (cholesteryl ester transfer protein).
Another suitable method for determining the in vivo efficacy of the compounds
of the invention is to indirectly measure their impact on inhibition of SCD enzyme by
30  measuring a subject’s Desaturation Index after administration of the compound.
“‘Desaturation Index” as empioyed 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 calcuiated using three different equations 18:1n-9/18:0 (oleic acid over siearic
ac‘;dj; 18:1n-7/16:0 (palmitoleic acid over palmitic acid); and/or 16:1n-7 + 18:1n-7/16:0

35  (measuring all reaction products of 16:0 desaturation over 16:0 substirate).
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Alternatively, compounds of formula (I) of this invention where W is -C(0)N(R1)can be synthesized

following the general procedure as described in Reaction Scheme 3. REACTION SCHEME 3
R7 R6aR7a R6 R7 R5aR72 X R6aYR6a R9 R8 (117) R6 R7 ReaR7a HNV-R3 R9R8a

10

15

20

25

30

Desaturation Index is primarily measured in liver or plasma triglycerides, but may also
be measured in other seiected lipid fractions from a variety of tissues. Desaturation
Index, generally speaking, is a tool for plasma lipid profiiing.

A number of human diseases and disorders are the result of aberrant SCD1
biological activity and may be ameliorated by modulation of SCD1 biclogical activity
using the therapeutic agents of the invention.

Inhibition of SCD expression may also affect the fatty acid composition of
membrane phosphoiipids, as well as production or levels of triglycerides and
cholestarol esters. The fatty acid composition of phospholipids uitimately determines
membrane fluidity, while the effects on the composition of triglycerides and cholesterol
estars can affect lipoprotein metabolism and adiposity.

In carrying cut the procedures of the present invention it is of course to be
understood that reference to particular buffers, media, reagents, cells, culture
conditions and ihe like are not infended to be limiting, but are fo be read so as to
inciude all related materiais that one of ordinary skiill in the art would recognize as
being of interest or value in the particular context in which that discussion is presented.
For exampie, it is often possibie to substitute one buffer system or culiure medium for
another and siill achieve similar, if not identical, results. Those of skili in the art will
have sufficient knowledge of such systems and methodoicgies so as to be ahle,
without undue experimantation, to make such substitutions as will optimally serve their

purposes in using the methods and procedures discicsed herein.

Pharmaceutical Composiions of the Inveniion and Administration

The present invention also relates to pharmaceutical compoesifion containing
the compounds of the invention disciosed herein. In one embodiment, the present
invention relates to a composifion camprising compounds of the invention in a
pharmaceutically acceptable carrier and in an amount effective to modulate triglyceride
ievetl or to treat diseases related to dyslipidemia and disorders of lipid metabolism,
when administered to an animal, preferably a mammal, most preferably 2 human
patient. in an embodiment of such compesition, the patient has an elevated lipid level,
such as elevated ftrigiycerides 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 fipid jevel,

The pharmaceutical compositions useful herein aiso contain a pharmaceutically
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R9 R8 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 117. To a stirred solution of the amine of formula (11S)(1 equivalent) in a solvent such as
dichloromethane or toluene but not limited to is added 5the solution of a chloride or bromide of formula

(116) (1 equivglenina EQ:‘YSF"%:%#SEH:?&Q\?@Qﬁgm@@%ﬁf%t@%%{)%m% niteddqiy the presence

of a base such as triethylamine or Hun % s base but not limited to. The resultmg@mlxture Is stirred at

ambient tempBrRTE Y iR Aeeqh B pefidaeinacish b SRS R FERPYRSOBFGAAIR phase is
washed with Wl@éehdnrim%idéleﬁ\ﬁ@tml@e:rommmamﬂﬂ iwhiaic weatonkOadfaid dheespredustaidfommula

(L), 0 SRR, SO chcomasund aEOMYIALIAD sbiaings shoye fygiasolved n an

adequate solvent and the protecting rou S removed under’ stan e rotection conditions such

as hydrolysis éiﬂ!ﬁy@ﬁo‘gé'ﬁ?én%ﬁ"f@ Mﬁﬁﬁ%@"@lrﬁiﬁé@ﬁ fopmiha (e8> 1@@@@5%% A mixture of a
Ch|0r0pyr|daZ|Bﬁa@ﬁé’é@ﬂk&lﬁa@%@iéé‘@ﬁé%é’rﬂeﬁs adammesa@am@ta&wmw@rmg»%@ﬂw above (1.5

equivalent) in %ﬁ %Tﬁi eé the actlon mlxture is added
a basic solutl %%F}{@%M{& 35%4!‘ éfﬁé% lézles %g@[%d%b Q[ Orggénlc solvent such as
dichloromethae@tmﬂethyl acetate. The combined organic phase is dried, then 20evaporated to

dryness. The crude cpmpounglds pusifiechin SRIMAP £hicmakw AR aRssialization to afford the

compound of formula (120). Compound of Formula (I). Method A. To a stirred solution of

compoun of WW&T?L?@){@S@@N%?@H@ iRedssivant e08iP 5L ERITIGRREIR N B8& Bnitrile or toluene
is added the soh#iapsafia 2ocanpoyad-ofiointunaic2hy¢lgguivadentrigithesprbsernoerafa base such

as triethylaming, or Hynigs pase (1 cauivalent:at 0C, e FesUHREDIXISE IS SHed Qlitficient
to result in a desired therapeutic benefit without causing unwanted side-effects for the
patient. The preferred dosage range for an animal is 0.001 mg/Kg to 10,000 mg/Kg,
15 inciuding 0.5 mg/Kg, 1.0 mg/Kg and 2.0 mg/Kg, though doses ouiside this range may
be accaptable. The dosing schedule may ba once or twice per day, although more
often or less often may be satisfactory.
Those skilled in the art are also familiar with determining administration
methods (oral, intravenous, inhalation, sub-cutaneous, etc.}, dosage forms, suitable
20 pharmaceutical excipients and other matters relevant to the delivery of the compounds
to a subiect in need thereof.
tn an alternative use of the invention, the compounds of the invention can be
used in in vitro or in vivo studies as exemplary agents for comparative purposes fo find
other compounds alsc useful in treatment of, or protection from, the various dissases

25  disclosed hersin.

Preparation of the Compounds of the Inveniion

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

30 [t will also be appreciated by those skilled in the art that in the process
described below the functional groups of infermediate compounds may need o be
protected by suitable protecting groups. Such functiona! groups include hydroxy,
amino, mercapto and carboxylic acid. Suitable protecting groups for hydroxy include

trialkylsilyl or diarylalkylsityi (e.g., fbutyidimethylisilyl, t-butyldiphenyisilyl or
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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 30the 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), f J%?%Eﬁﬁ&%ﬂyg%é}%%ﬁn%ﬁ%@%B_ttﬁé’_‘ﬁPe"?‘ %QH@?M?&W@%%%‘}SW'

carbodiimide (1,1 equivalent). T result ture is stirred for 15 minutes to ur and an
amine of form@lai{e28y{dine acdvedsifing Haues. IneomicaFany shffey ax amient e Erature for 8 -

24 hours, thenixeasbgiehwihwalernghes apdoconseatatedinwacya,) Purilicatior by eplumiay|
chromatograpgy or crvs

allization from a suitable sqlvent affords the compound of formula (1).
e O B B D N oo e enerat
proceduré as gederivbednidRieattisraishame . REACTESRISCHEME 4 R2-NCO (123) R1 R1IN-V -R3

NN ReaYR rcr R20R8/B8Gararia M Ihestaring snaterialsifor sheabave rpactionssheme are

commercially 10 available or can beé)regared accordingg to methods known to ong skilled in the art or
by methods diIBLEH e e A Gerelin e I8 As5GaY Rt Ih L RIbhas 855 EaR8IF the above
reaction scheme as foHewss ComgeuatrbafrBommislagbd)ibed in detail in Green, TW. and P.G.M.

Wutz, Frotective Groups in Organic Synthesis (1999), 3rd Ed., Wiley. The protecting
10 group may also be a polymer resin such as a Wang resin or a 2-chlorotrityl-chloride
resin.

It will alsc be appreciated by those skilied in the art, aithough such protected
derivatives of compounds of this invention may not possess pharmacological activity
as such, they may be administered {o a mammal and thereafter metabolized in the

15 body to form compounds of the invention which are pharmacologically active. Such
derivatives may therefore be described as "prodrugs”. Ali prodrugs of compounds of
this invention are included within the scope of the invention.

The foliowing Reaction Schemes illustrate methods to make compounds of this
invention. It is understood that one of those skilied in the art would be able to make

20  these compounds by similar methods or by methods known to one skilled in the art. In
general, starting components may be obtained from sources such as Sigma Aldrich,
Lancaster Synthesis, inc., Maybridge, Matrix Scientific, TCl, and Fiuorochem USA, etc.
or synthesized according to sources known to those skilled in the art (see, 2.¢.,
Advanced Organic Chemistry: Reactions, Mechanisms, and Structure, 5th edition

25  (Wiley, December 2000)) or prepared as described in this invention.

In general, the compounds of formula (1) of this invention where W is

-N(R"C(O)- can be synthesized following the general procedure as described in

Reacticn Scheme 1.
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Method C. To a stirred solution of the compound of formula of (120) (1 15equivalent) 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- 80C for 4 - 24 hours. The mixture is concentrated in vacua Purification of
the crude product by column chromatography or crystallization from a suitable solvent affords the
compound of Formula (1V). Method D. A compound of formula (120) (1 equivalent) is slowly added
to an ice cold solution of 1,1'-carbonyldiimidaz&EAC B ON2SE B@liialent) in an anhydrous solvent such
as dichloromethane. The temperature is then raised to ambient 5 temperature and the reaction
mixture is stirred for anottrgr 2 - 8#fours. An amine of formula (124)F (1 equivalent) is then added to the

reaction mixture which is stixted at ambient temperature overnight under/nitrogen atmosphere. The
reaction mixture is tie}en waghed with saturated sé¢ium Qic%[ ogate and ineosolution, concentrated
and purified by flasA-@OTumn,. chromat graphy to afford the compouid of formula (IV);“% Although

anyone skilled in the art is cpabllé of preparing the compounds of th&iiéntion according to the
general techniques disclosecﬁ@Bbve, more specific details on synthetic techniques for compounds of
the invention are provided elsewhere in this specification for converience RAgain, all reagents and

reaction conditions employed in synthesis are ﬁeﬁn to those skille e art and are available from
ordinary 15commercial sources. PREPA HESIS PROPMERETHYLAMINE
Concentrated sulfuric acid (20.66 mL) was added dropwise to a vigo y 20stirred suspension of
lithium aluminum hydride (7644 ®imol) in 800 mL of anhydrous ethyl ether (40 mL) at O C for at least 2
hour period. The reactiorThixfure \wasitarmed to ambient temperature and stirred for 1 hour, and a
solution of cyclopropylaceto#itrite (46.5 mmol) in 10%gnL of quydroy@@thyl ether was added
dropwise. The resulting mistture wagihegtedjto reflux fog 2 hourstaen/cogledte.0 C, 25cautiously
guenched with crushed ice. olution of 38 g of NaOH mL o?é};g&was added, and the organic
layer was decanted fromRifie redu ting@fumin% by ide precipitate. The'precipitgigyvas washed
thoroughly with ethyl ether (3 R6®0 mL). All ethereal eXtracts/Avere combi d, dried over anhydrous
Na2S04 and the solvent was distilled off to afford 172.5Ynid| o 2-¢yGipproppethylamine as a
colorless liquid (bp - 30100-108 C). Yield 70%. PREPARATION 2 SYRNIHESIS OF
6-CHLOROPYRIDAZINE-3-CARBOXYLIC ACID To a mechanically stirred solution of
3-chloro-6-methylpyridazine (155.6 mmol) 35in 140 mk.of concentrategk galfuric acid, finely powdered
potassium dichromate (55.40_g) waszadded slowly, the tempeyatyse bging keptrbelow 50 C. When the
addition was complete, stirring continued for anoth urs a NI'he viscous, dark green
liquid was then cooled and_uu&-ice_was agded reactionypixtyre mas extracted with
ethyl acetate (6 x 400 mL). The ethyl acetate extracts

N==N Roa y REa (1086)
RER®
R4 RS RORY
Rﬁa R?a
X
Hydrolysis
= = MO-C / \ N N ——R3
N=— o
Roa y R8a
RIRE {(107)
R4 RS RORY
Rea R?a
RIR*NH ; 7
(108) . / \ N NMVWRS
L =
R'—N NN o T e
RZ R9R8

Formutla ()

46



5combined, dried over anhydrous Na2SO4. The solvent was concentrated in vacua to yield slightly red
colored 6-chloropyridazine-3-carboxylic acid (106.6 mmol). This material was used for next reaction
without further purification. Yield 69%. m.p. 145C (dec). 1H NMR (300 MHz, DM50-d6) 6 13.1, 8.20,
8.05. 10PREPARATION 3 SYNTHESIS OF 6-CHLOROPYRIDAZINE-3-CARBOXYLIC ACID (2-
CYCLOPROPYLETHYL)AMIDE To a solution of 6-chloropyridazine-3-carboxylic acid (15.8 mmol)
in dichloromethane ($henatgrivasnastdes diisapechydethydantioe ¢dbemhmaneyodrmiteially
hydroxybenzotriazgle monohydrate (23.7 -(3-di iInQpr. 3- iimide
(23.7 mmol) u%\@é%%%rgégﬁnaéé%gge&éﬁ?g %&ﬁ%ﬁ%ﬁ%@%@%@@ r%%% tlnégrin%(ﬁ]?e)élvﬁg{s stirred for
15 minutes arfteheyeloisepststhgraimning 02 2hiisoRas AeHERTARR FYEIIN RIEIBIRGRE &t ambient
temperature, the AGHQR NN ERAMAR diligdwith dichloromethane (100 mL), then washed with water

and dried.20over anhydrous N%% 4ATh soly.ent was gemoxﬁe%gi&jggH%gwif'caggrqv\é L !}umn
chromato%raphy (30 oom%i?: tate in' (TEXEKE éf&ﬁ%r&eﬂﬁ‘e“* ftie ¢ mpouna (% 0 mmor@. leld 55%.
PREPARATICN 4s253¥ NTHESI S O Fofe@b GRBPYRIDAZINES-CARBEAUIEACHD [3one
METHYLBUTYLIAMIPE: 4+ The mixture of 6-oxo-1,6-dihydropyridazine-3-carboxylic acid

monohydrate (3.16 g; 20.0 rﬁmog dimethylformamide (0.5 mL) and thionyl chloride (5-7 mL) in
chloroform (70 mL) vRKERHEE 8H%0 CHUERigH. W@ﬁﬁi%fﬁ’ﬁ%ﬁﬁéﬁggog@'@@ (B¥afed in vacua
to dryness. Thas@lidsesstuesnas dissiaky édasrefichlorestethanef(B0fon L) éanolsel d€dedregwise to the

mixture 0hS methvidyiacing (38 mmal 24 muand Eieyanioe o akradehiaeneligoe (150

mL) at ambienTtemperature_. e mixture was stirred for 30 min, washed sequentially with 10% HCI
solution, saturatieNapCT3umiFNaEe anfaRERcHTBERER DRSO 40 asef Y EERIBuNENAE isolated

by 35recrystalization fraet etherme@nes d&d )2tk fonmmal fioYirid: 188 Yo PRI ARBIHIN 5
SYNTHESIS ’a@i{(G-AMINOPYRIDAZIN-3-YL)PIPERAZIN-l—YL](Z-

TRIFLUORO YL-PHENYL)METHANONE 5A.To a stirred solution of 1-Boc-piperazine (1.96 g,
10.5 mmol) in dichloronveteurel(S4mb) ey raddébecaifineromettigibers o\l Brioraei(2'edy, 10.0

mmol) age dichjoramethang solutianinithe Rspeense;ef ighylaaune (3sik & AGy.The resulting
mixture was stirred at ambient temperature for 18 hours and then que %egi zg(vit}g&watirhcg% mL)

> . Th
organic phase RRINVISHBANIAR haRS 8 dilF 8L PONELS ?dﬁé%%@&éﬁ% ‘the oncentrateg in

vacuo to afforddherdéesiteshpenanctd jin vacuo. The residue is dissolved in a soivent such as
dichloromethane or ethyl acetate but not limited to. The resulting solution is washed
with water, brine, and then dried. The organic phase was concentrated jin vacuo to
20 afford the compound of formula {104). |
Compound 108. To a stirred solution of the compound of formuia {104} (1
equivalent) in a solvent such as dichloromethane, toluene or THF is added the solution
of a chioride or bromide of formula {105) (1 eguivalent) in the presence of a base such
as triethylaming or Hunigs base but not limited to at 0°C. The resulting mixture is
25  stirred at ambient temperature for 8-18 hours and then quenched with water. The
organic phase is washed with water, bring, dried and then soncentrated in vacuo to
afford the product of formula {108} which is further purified by chromatography or
crystallization.
Compound 107. A solution of a compound of formula (108} obtained above is
30 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 {I). To a solution of a2 compound of formula {107} (1
equivalent) in a solvent such as dichloromethane, toluene or THF but not limited to is

35  added a base such as triethylamine or Hunigs base but not limited to (2.5 equivalent),

47



as a pall yellow solid used for next step reaction without further purification. B. A solution of the
compound obtained above (10 mmol) in 50 mL of a 14 mixture of trifluoroacetic acid and
dichloromethane was stirred at ambient temperature for 5 h. After concentration in vacuo the residue
was dissolved in dichloromethane 15(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-y1-(2- trifluoromethyl{ghen hmethanone as a light yellow oil. This oil was converted into
HCI salt by thd AUEdR6IERRH" 'W?Kﬁﬁ@fﬁhngtﬁg?@rﬁfﬁ Y- GraARRIERIHER e solution of
the compoundsdthiiBanodifraittih| Ot onaetinanie nl henw hieusdlig toxmedisvas20fiienadand el irckto yield
the HCI salt. C ixture. of 3-amino-6-chlorapyridazine. (0. amel : | salt
obtained abovg%r.gi nﬁﬁ%l %gg é@é}?ﬁj@% gl%%%@oqr gﬁﬂ%ﬁ?s%)]% %@g %jcﬁg%%% r%%%é%%?d%d 10
mL of 1 N NaGH &hdlage. fEbMaRImeraietite Sard Bhsl aquednisalagen wad/extradtieationdy with 100
mL of dichoromgthanenrbhacombinedr- 2pprganigiphasenas iied avelNaZB M, 1By aparpteddo
dryness. The c‘?réyéie cqmﬁound was purified by flash chromatography to give the title compound as a
yellow solid. PHEBARATON 6 SYNTHESIS OF

(5-FLUORO-2-TRIFL BEERGMETTHINRI ENG IO/ PHPERAZ) NIThBONMISNIETHARN® ME-To a solution
1-benzylpiperagipe, (465 gadaBsinG-Ammmeliindishisamsthane (A0 was aged
diisopropylethylamine (4.65 g, 6.2 mL, 36.0 mmol) followed by 5-fluoro-2-(trifluoromethyl)benzoyl
chloride (5.43 52388 MiS"$8'6 fmol) at 0C. The reaction solution was stirred at ambient temperature
for 16 holfis 35then diluted with dichloromethBA€ (106 BICHEMEWashed with water (3 x 100 mL). After
the solvent was removed @vaouo,&@e product (9.81 g, quantitative yield) was obtaiiggd as a viscous
oil which was used for next'step reaction without further purification. B.TRe visgous oil was diluted
in methanol (100 mL) and P 81 mg) was added. The mixture w i r H2 for 16 hours.

After filtration, the filtygt rated intvagup to.yield,6.98 g ( ¢ty
PREPARATION 7 SYNTH SIS O 6-PIPERAZIN-l-YL-PYRIDA}%IN% -C BOX LIC ACID (2-
(109) (110) R% 1)
RERY
Rﬁa RTa
X
HN NH
R4 RS R6R7
ag B3 6a 7a
RV R o Ré2_, | R
R9R8 - X
(112} N \ / N NH
R1-~N\ N—N o dly 82
R? RYRS
{(113)
R RS~ R°R’
RGB\VAJ(R'I'E
o
X—V—R3 X
g R1_N N==N RQ& Y RSa
R? RORS
Formula ({}

The starting materials for the above reaction scheme are commercialiy

available or can be prepared according to methods known to one skilled in the art or by
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CYCLOPROPYLETHYL)AMIDE 10A mixture of piperazine (1.48 g, 17.2 mmol) and
6-chloropyridazine-3-carboxylic acid (2-cyclopropylethyl)amide (1.299, 5.73 mmol) in acetonitrile (60
mL) was heated at reflux for 16 hours. After the reaction mixture was cooled, the gummy material was
diluted with dichloromethane (50 mL), washed with water (2 x 20 mL), dried over MgSO4. After
filtration, the filtrate was concentrated in vacuo. The crude material was 15purified by column
chromatography elutin% with dichloromethane (100%) then with methanol: dichloromethane (1:9) to

obtain 1.18 g (FBU2) 5t & BPEHIE &L a SOIRNPREPARIRABING SYRE L mpre prepared in
2-AMINO-1-CYElLbBRaRYlidnTddANMOH a20AIdwsa stirred mixture of cyclopropanecarboxyaldehyde
(1.009, 14.3 mmol) apd nitromethane Q. 14 ' 1 0C. was added dropwise a
solution of NaOH (O.gg@%ﬁdvn\igtg?%rh{é%ré%%tilgotﬁ}nm%g@%@g% fgé%?@t??éﬁg% %%rzin@ggrc and )ér%\}véhite solid

was precipitatédicclaleian dedfi8ddid 0 8ovsml JwasdHen sddedisiticrivairehopivises The organic
layer waseextrastedwitbathee 3¢ skkant-dded 2hoyet Madhiay ildigqritreakcygloryopylethanol

hich d for th t st i it t further. ification. B.The nit d obtained
ove was iSLBIBE A MRS A el A R P BB SPopaS 5 LR S
aluminum hydritec{0y88Tip26r8 ImifeihincdrpatireidS [ mLywundse nbflixiageeviing ot T se reflux
was maintaineg);faf:382 1Hae haurs aRd hen 2aRiopanet & minwasadsed aod folRwsdby the

addition of saturated NaCl solution (3 mL?. The mixture was stirred for another 20 minutes and then

extracted with Hi&Hrd '8t PUBIEFaRSHEREIY153) 2% Haihd e R WAS PRSPy BT A& GBSined after
removal t} thecsoheentstan thused doP nefitstep seactionnwithouttathetpunificatianz 3o PREPARATION

9 SYNTHESIS, O £ CHI ORORYRIPAZING % SARBAXLIGAPID (2-CYCLOPROPYL.
2-HYDROXYETHYL)AMIDE To the solution of 6-chloropyridazi e-3-carbox%/hc acid (375 mg, 2.37
mmol) in Compound 113. A mixture of the compound of formuta {111} (1 equivalient)

and the compound of formula {112} (3 equivaient) in a solvent such as N, N-
dimethyiformamide or acetonitrile but not limited to is refluxed for 1-4 hours. The
15 solvent is then removed in vacuo. The residue is dissolved in a solvent such as
dichioromethane or ethyl acetate but not iimited to. The resulting solution is washed
with water, brine, and then dried. The organic phase was concentrated in vacuo to
afford the compound of formula {113).
Compound of Formutla (1}. To a stirred solution of the compound of formula
20 (113) (1 equivalent) in a solvent such as dichioromethane, toiuene 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
guenched with water. The organic phase is washed with water, brine, dried and then
25  concentrated in vacuo to afford the compound of formuia (1) which is further purified by
chromatography or crysiailization.
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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55 mL of dioxane was added thionyl chloride (420 mg, 3.56 mmol). The mixture was refluxed for 4
hours and the solvent was removed in vacuo. 2-Amino-1- cyclopropylethanol (479 mg, 4.73 mmol) in 5
mL of dioxane was added to the residue and followed by the addition of triethylamine (0.2 mL). The
mixture was stirred at ambient temperature overnight. Water was added to the mixture and then
extracted 10with ethyl acetate. The organic extract was separated, washed with water and brine; dried
over Na2S04. The residue after removal of solvent was purified by column chromatography eluted
with ethyl acetatelhexane (70:30) to yield 5§Zﬁ‘f\g(331]% %\@T{gi}qgs%red product. 15PREPARATION 10
SYNTHESIS OF PIPERAZINE-1-YL-(2-TRIFLUOROMETHYLPHENYL)IMETHANONE A.
2-Trif|uoromethyltgen oyfci:hloggde was added dropwise to a co%LeﬂO ) and stirred solution of
1-Boc-piperazin5€ I} and triethylamine (0.12 mol) in dic y Ane (250 mL) over 15
minutes. The resulting mixture was stirred at 20ambient temperature fo ﬂQ}lLsRyVater (100 mL) was
then added to the Mixture Ahd the+aqweeu3/pha§e was extracted with djchloromethane (2 x 100 mL),
the combined orga Was washed with water and brinﬁgg(ﬁ%wo}évgg52804 and then
concentrated in vacugsto afford the product in quantitative yield. ¢ BLA solution of
4-(2-trifluoromethylbenzoyl)piperazine-1-carboxylic acid t- 25butyl ester obtained above (10 mmol) in a
mixture of trifluoroacdfiéSicid and dichlordithane (1:4, 50 mL) wa $fitred at ambient temperature for
5 hours. After concentration in vacuo, the residue was dissolved in dichl,promethane (100 mL) and
washed sequentially with saturated sodium bicarbonate, water, an ori e; dried over anhydrous
Na2S04 and concentrated to give piperazine-l-yl-(2-trif|uoroﬁl6§\§§pb%rﬁ - 30methanone in 97%
yield. PREPARATION 11 SYNTHESIS OF 6¢EHRERBZIN-1-YLPY; IDA INE-3-CARBOXYLIC ACID
(3- METHYLBUTYL)AMIDE 35A solution 6F 6-chloropytidazine 3 carboxlic 4¢id {3-methylbutyl)amide
(2.52 g, 11.0 mmol) and piperazine (2.83 g, 32.8 mmol) in acgtgr Fggg_) was heated to refluxed
for 2 hours. The solvent was removed by evaporation, the residue s;éjissolved in water (50 mL) and
extracted with dichloromethane (3 x 100 mL). The organic extract was dried over anhydrous Na2S0O4
and then evaporated. The residue 5was passed tfifough a pad of silitE4el and concentrated to give

6-piperazin-1-yl-
PP Y rin—C H—x

NEN R4 RS Ra 'R7
Rﬁa R?a
118 X
(113) = RN \/ \ N N—V-—R3
N==N Rga % RS&
R% RS
(120)
X
R2~<
9] R4 RS Re R7
(121) . Rea Ria
i R»! \

. \N / \ N ) N—V—R3

2 s P é} 3 /
R N N Rga I y RBB
Ot

Formula (1)

v

RZ

O
(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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pyridazine-3-carboxylic acid (3-methylbutyl)amide (2.68 g, 88% vyield). MS (ES+) m/z 278 (M+1).
PREPARATION 12 10SYNTHESIS OF 6-PIPERAZIN-1-YLPYRIDAZINE-3-CARBOXYLIC ACID (2-
CYCLOPROPYLETHYL)AMIDE A solution of 6-chloropyridazine-3-carboxylic acid
(2-cyclopropylethyl)amide (7.8 g, 34 mmol) and piperazine (8.93 g, 103 mmol) in acetonitrile (100 mL)
was heated to refluxed for 2 hours. The solvent was removed by evaporation and the 15residue was
dissolved in water (100 m é} The aqueous solution was extracted with dichloromethane (5 x 100 mL)

and the organi®&kpdeidisosr_isesr dnesarias Na2enrowRerct thdugn HopRIDPSRERHN and
concentrated tmglg@cﬁg)rggtaamsiheymyméazlm@ carboxylic acid (2-cyclopropylethyl)amide (8.2 g,

88%). 1H NMR (300 MHz CD%@%\%?ﬁ g@ﬁ[‘%ﬁﬁ%ﬁé Ela?eoar%u]igc%?orMU ,§J1§)9 0.83-0.60,

0.51-0.36, 200.15-0.01° PREP)
6- CHLOROPY@I@NZ@N@@@@R@@WI@A@W@W@@H@P@WENW@EWWEWMI@@Q@TO a

solution of;6- CW@@BM&@%F@@T@&E@MHF@%&(& 2-euk- 9 mmobdndichionenmelhana(isch mL) was
added dusopr Ieth Iamlne 0.73m mmo foII wed 81 -h dro% % ﬁﬁ_rlazol monohydrate

, 4.1
(0.28g,2.1m ﬁ“é grerest 'Fﬁe%gﬁ iiffo H?Sﬁy n@'ig oy b ﬁ*?ol) The
resulting mixtuigetras stineedrfoudi§mhiassas)t folloiwateBychehaddiiomafrBftucr apbienatailamine (0.28

30 mL, 2.1 mmoh.:A :Aﬁtﬁ%ﬂéﬂ%@rf@aﬂ%éq%?éﬁMéﬁ%oﬁﬁ@W& e reactonimbdme yas diluted

with dichloromethane (200 mL), washed with water (4 x 25 mL), dried over Na2S0O4 and concentrated

in vacuo. PurlfﬂfWW%ﬁﬁdﬁ}W@WWﬁ%é@ﬁﬁW@ﬂ?ea'Wﬁf?ﬂ?cﬁ%’i‘d?ﬂ%?ﬁﬁﬁ@te@tﬁill’%{é‘féfé (2:1)
afforded the profisict ias aradite piderder4Q:205.9). 1F1 NMR (400 MHz, CDCI3) 6 8.26, 8.12, 7.67,

7.28-7.23, 6.95-6.89, 3,80-3.75,.2.95. 2EPA
(E)-2-TR|FLUOROMEél%q\ﬁ_oé’@%%ggzgg%iﬁf\l%é%égﬁﬁ%@g%gFﬁlﬁ %;aéngt?n?g = iStion of
trimethylsulfox8isrAtyseditan 285y a0 el th DRESEEE D Hil P Uh fe FifB§ERCEEPI30C was added
a dispersion ofssaelidra hygridechim riRefa@il(@:888, r%%mmi)dnr@@mgaﬁahbm@ coraplation of

hydrogen evolutlo‘Ré o?formu&a (118).

15 Compound 120. A mixture of a chioropyridazine of formula {118} (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 mixiure is added a basic soluiion
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

20 evaporated to dryness. The crude compound is purified by column chromatography or
crystaliization to afford the compound of formula (120).

Compound of Formula {i}.

Method A. To a stirred solution of compound of formuia (120} (1 equivalent) in
a solvent such as dichioromethane, acetonitrile or toluene is added the soluiion of a

25  compound of formula (121} {1 equivalent} in the presence of a base such as
triethylamine or Hunigs base {1 eqguivalent) at 0°C, The resulting mixture is stirred at
ambient temperature for 8 - 24 hours and then guenched 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 suitabie solvent affords

30 the compound of formuta (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
agernt such as {3-dimethylaminopropy!)ethyl carbodiimide (1.1 equivalent). The

35  resulting mixture is stirred for 15 minutes te an hour and an amine of formuia {120} (1.1
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minutes), a solution of ethyl 4,4,4-trifluorocrotonate (3.36 g, 3 mL, 20 mmol) in DM60 (10 mL) was
added dropwise so that the temperature did not exceed 35 C. The resulting mixture was stirred at
25-30 C for 30 minutes and then at 55-60 C for 1 hour. The mixture was poured into 150 mL of
aqueous solution of ammonium chloride 10(4 g). The solution was extracted with ether and ethereal
extract was dried over Na2S0O4 and concentrated to give a crude product. B. To a solution of the
crude product obtained above was added tetrahydrofuran (75 mL), water (38 mL) and lithium
hydroxide (3.36%:88aningIRcTRe mikeursxivis Strtegant debirn togoTforsierfourd hndthen

evaporated to [gE}ONE shateliahyefurR 4R *auesHs e Was RXtIBGIRE IR Hexanss (2 X 30 mL),
acidified with concentrated HCI and then extracted with dichloromethane (3 x 100 mL). The organic

layer was dried 0P RS RENUTAFEH 1 SoNR ft Afrorieyent affords the compouhd of
trifluoromethyldyctopeofane-carboxylic acid (1.53 g). 20PREPARATION 15 SYNTHESIS OF

6'CHLOR@PYR'DAZW@E@&%@%@&&Q@%[PoPn%'\%TB(I\;fm{HEi?{\%ﬁgﬂﬁs&%‘%ﬁ%’mﬂ%mzea |

6-chloropyridazine-3-carboxylic acid (375 mg, 2.37 mmo loxane (5 mL) was added thionyl
chloride (420 nfjf!QY8 thE BB FnPRoTE IHFR BT ORFrHTRELIR RRRSHRATEE R 8 hours under nitrogen
with stirring. After cooling to 25ambient tempatatreOteSelizemE was removed by rotary 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 afimé (410 mg, 0.55 mL, 4.74 mmol). The
resulting black reaction solution was stirr brent temperatdre for 16 hours under nitrogen. The
solvent was removed in vacuo and the re as 30dissolved in dichloromethane (25 mL). The
solution was washed with water @'ix ganic layerwasdried over Mg504, filtered-off
the solid and concentrated to afford a gu aterial yvhichy'was purified by column chromatography
eluted with dichloromethane to yield 310 mg (57%)@?{% brodiR¥as a colourless solid. m.p. 98-101C.
1H NMR (300 MHz, CDC13) 88.28, 8.05, 7.68, 3.51, 351°69:1.63, 0.90. MS (ES+) m/z 228 (M+1).
PREPARATION 16 SYNTHESIS OF 3-CYCLOPRQBYLPROPYLAMINE A. p-Toluenesulfonyl
chloride (7.20 g, 37.8 mmol) was added to a cooled (0 C) solution of 2-cyclopropylethanol (4.30g.
46.4 mmol) in pyridine (10 mL) and dichlorom L). The reaction mixture was stirred at
ambient temperature overnight, then diutegwith ether (20 mﬁ?'and washed sequentially with water,
10% HCI, water and brine and then dri ver|anhydrous &P8OH Toluene 4 sulfonic acid
2-cyclopropylethyl ester (8.1 g, 89%) was obtgined after re oVaftbf solvent and used

Ré RS RG R7
RBa R?a

R \N / \ N ) N—V—R?

\ _
/N N==N Rga ¥ RSE

R? 0 R RS

Formula (V)
The starting materials for the above reaction scheme are commercially

10  availabie 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 Formuia (Vi
Method C. To a stirred solution of the compound of formula of (120) (1

15  equivalent) in an anhydrous solvent such as DMF but not limited to is added an
isocyanate of formuia (123} (3 equivalent), and the mixture is then heated tc 80 - 80°C
for 4 - 24 hours. The mixture is concentrated in vacuo. Purification of the crude product

by cotumn chromatography or crystallization from a suitable soivent affords the
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10for next step reaction without further purification. B. A mixture of toluene-4-sulfonic acid
2-cyclopropylethyl ester (8.1 g, 33.7 mmol), sodium cyanide (5.0 g, 102 mmol) and
tetrabutylammonium iodide (0.5 g) in DMF (30 mL) was heated at 90 C overnight. The reaction mixture
was then cooled to ambient temperature, diluted with ether (200 mL), washed with water and brine,
and 15dried over anhydrous Na2S04. 3-Cyclopropylpropionitrile (3.2 g, 99%) was obtained after
removal of solvent. C. Concentrated sulfuric acid (2.73 mL) was added drop wise to a vigorously
stirred ethereafSORAGIFSY IRARRHYRIGMInuM hydride (3.792 g, 99.43 mmol) in 40 mL of ether at 0 C.
The reaction mixture Was e Waoneddonarobient 2@terape atuseiandralirseshioy hwtaﬁ\aﬁ&plutlon of

3- cyclopropylpro |ondtrll 308 18%% Cpeetk%g ‘%t &eﬁ;g;va% led.d dro The resulting

mn §)
mixture was heated at reflux for fhours then coo seque Iy s SW quenched with

water. A solutipi¢FRadH €2 divlegmetisma2O)tes pddéd aitdivryaaikeghasenviastdecanted from
the resulting ahgminsmn hydroxide pIssiBitaigcwRichWas ashedmaty 25etherd3 20k )sAll ethereal

portions were omblned and the solvent was distilled off and 3-cy clop é)ylproylamlne Was obtained

as a light yeIIo TReR (1?6)1 458y PREFRRATION 1 reacy &hia Is stired at

6-(3,5-DIMET Hi¥flbiBPhPERAZ M I YW HPNEIDAZEN BHBoGARBOOEY hiG:= 30ACHER clion mixture is
(2- CYCLOPR%‘H%@H@@MW&B%&% EBMMBQ%BEQ{&E%%%%%%@ Sabaxylic acid,

(2-cyclopropylethyl)amid mmol) and Bu4N 0 mmol) in dioxane (20 mL) was
added 1,8- dmﬂtﬁi@%@{@'ﬂﬂﬁﬁ%@@f@ﬁ@“aﬁﬁww 7@?#9"%“7@ ‘@rﬁp@ﬁqﬁrﬁﬂ?r%’éﬁﬁ #Wwn reaction
mixture was heated atreBuytemnibriosiisethencosted xpatent3stempensiuwen theaelyemcwas
removed in vacua The crude material was d|I Ith L cetate (50 mL). The e luti n.vas
washed with wé%’er g)% %;OF?E? d%r%l)e 0 epillagé%ﬂﬂ H}tér%i%%gt%%gg%lvneﬁtte ithe ﬁtra &'Wwas
removed in va@ﬁ(ﬁWH@Wéﬁm*W|§6I§@§@Q§@%@Wﬁgﬁ‘fﬁﬁ’igﬁﬁﬁﬁeﬁ%ﬂ\ﬂG?PQE‘Q:‘;EM%)E‘tHa‘ﬁWaS
directly used f%@m@%@t@pd@ﬁb@%ﬂ@h@@wifm@@e@ee&%mmnﬂd&&mw QF

6-11,4plAZEPAN L-PYRIDAZI 3-CA XYLIC ACID (2- CY PROPYLETHYL)AMIDE
A. A mixture of%”&%\ TGropYFi 53%%%%8?‘80??‘%8 ‘&é}“ art and are VaaD rom o nary
15 commercial sources.

PREFPARATION 1
SYNTHESIS OF 2-CYCLOPROPYLETHYLAMINE
Concentrated sulfuric acid {20.86 mlL) was added dropwise to a vigorously
20 sfirred suspension of lithium aluminum hydride (764.4 mmol) in 800 mL of anhydrous
ethyl ether (40 mL) at O °C for at ieast 2 hour period. The reaction mixiure was
warmed te ambient temperature and siirred for 1 hour, and a solution of
cyclopropylacetonitrile (246.5 mmol) in 100 mL of anhydrous ethyi ether was addad
dropwise. The resuiting mixture was heated 1o refiux for 2 hours, then cooled to 0 °C,
25 cautiously quenched with crushed ice. A soiution 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 800 mL). All
ethereal extracts were combined, dried over anhydrous Na,S50, and the solvent was
distiiled off to afford 172.5 mmoi of 2-cyclopropylethylamine as a colorless liguid (bp ~
30  100-108 °C). Yield 70%.

PREPARATION 2
SYNTHESIS OF 8-CHLOROPYRIDAZINE-3-CARBOXYLIC ACID
To a mechanically stirred solution of 3-chioro-6-methylpyridazine (155.6 mmol)

35 in 140 mL of concentrated sulfuric acid, finely powdered potassium dichromate (55.40

53



10cyclopropylethyl)amide (0.15 g, 0.665 mmol), [1,4)diazepane-1-carboxylic acid tert- butyl ester
(0.133 g, 0.665 mmol) and triethylamine (0.093 mL, 0.665 mmol) was heated to reflux in toluene for 18
h. The solvent was removed in vacuo, and the residue was purified by flash column chromatography to
yield the product (0.226 g, 87%) which was used for the next step reaction without further purification.
15B.The product obtained above was dissolved in a 2:1 mixture of dichloromethane/trifluoroacetic
acid, and the mixture was stirred for 15 minutes. The solvent was then removed in vacuo. The residue

was diluted witB)i@SIGrEIRRHarY, HivitenerrssinimpiomiRRt Rriswalshed WiR LB adslilksuyasodium
hydroxide solutiompisiedsainthganes piiatesktoryield £4ds 4 elinrepasalgl-pyidazines3-eanbgrdic acid

(2- 20cyclopropylethyDamide. PREPARATION 19 SYNTHESIS OF : .

6 CHLOROPY A S B T RET o NA BRTU Eb TESABEBER A solution
of cyclobutanemediritsictacDoity a6y maiely (8 didAlbromethamet(60ariipiwastaaried pywidine (10 mL),
followed by the-additien oiielueaesHins chiRrde (7-20:0s /e ML Rt i 2B G roaetion, mixture

was stirred for 23 h at ambient temperature, and then diluted with diethyl ether (350 mL), washed

sequentially withelFats7 " 184 S008I S ARSI qiater SAPERAE. A (GPGanERRILr 30as dried

over Na2S0O4 anetestmcerrraded inrvaot ceteigiventhieopt datice( §:00icptiB0. 706)d 65% B po & Sulution of
toluene-4-sulfopjg . cigl %;%anﬁwgyﬁ@%”&%%%q %’13735:5“%‘89 in DMF (34 mL) was added sodium
MR J DR T 820,

cyanide (5.62 g, 114.6 mmol) and tetra-n-butylammoniumiodide (0.56 g, 1.41 mmol). The reaction
mixture was stirred at 90 to 95C for 6.5 h. After cooled down to ambient temperature, the reaction
mixture 3fywas diluted with diethyl ether (450 mtpwaghed withzwater and brine. The organic layer

was dried over Na2SO rated at Suyr \V r t (3.50 g). C.

Concentrated sulfuric a%%R&ﬁﬁgﬁnﬁ%f%gn%n%%%ﬁ%%%%o%%%m@E)%b%@ tirred solution of

lithium aluminum hydride (2.47 g, 65.1 N6l PREE Y LE ofigthédBDa C. The reaction mixture was

warmed to ambient tempgiciuf A stibisy ddand aseliipe sy slobubiagelenirile (2 9, 21.03
xtu

mmol) in 9 mL of ether was added dropwise. The resulting mixture was heated at reflux for 3.5 h and

then stirred at SfBREMPEFART & Yor YA RIfRE PSRRI HAMIRMINESE8dI8AM8'D &, and slowly
qguenched With hyatexyhénmit)izAce kmbon otissei (o Aydroxidend BB girrivgtaniGddpnb-swas added,

o the organit s R decaoier o RS SHIRG.AUBBUN D diosde. pdliale yich wes

rinsed with three 50-mL portions of ether. All ethereal portions were combined, and the solvent was
distilled off to Ida\fe" 83 PURY EHBUIG IR IRt As'a BoBhas SMigddd PPy ey /lamine2fg a 100-mL
round bottom flagkeBvaxobiéedinyeterryiriag fe-8 hooarboxisactmenehydrate (@fdieh 3.6 mmol),
chloroform (14 L), dimethylformemide (G 1 ml ). and figpvl cploride, (12 i) were added, The
reaction mixture was stirred a or . The reattion mixture was evaporated in vacuo to
20  over anhydrous Na.S0,. The solvent was removed in vacuo. Purification via column
chromatography (30% ethyl acetfate in hexanes) afforded the title compound (8.70

mmol). Yield 55%.

PREPARATION 4
25 SYNTHESIS OF 6-CHLOROPYRIDAZINE-3-CARBOXYLIC ACID (3-
METHYLBUTYL)AMIDE
The mixture of 6-oxo-1,6-dihydropyridazine-3-carboxyiic acid monchydrate

(3.16 g; 20.0 mmol), dimethylformamide (0.5 mL) and thionyl chioride (5-7 mL) in
chloreform (70 mL) was kept at 50-80 °C overnight. The reaction mixfure was

30  evaporated jn vacuo to dryness. The soiid residue was dissolved in dichloromethana
(70 mL) and added dropwise o the mixture of 3-methylbutylamine (30 mmot, 2.7 mb)
and tristhylamine (5 mL} in dichleromethane (150 mL) at ambient temperature. The
mixture was stirred for 30 min, washed sequentially with 10% HCI solution, saturated
NaHCO; and water, and then dried over MgSO;. The final compound was isolated by

35  recrystallization from etherhexanes (5:1) {18.76 mmal). Yiekd: 98%.
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dryness. The solid residue was dissolved in dichloromethane (13 mL) and added dropwise to the
mixture of cyclobutylethylamine (0.47 g, 4.74 mmol) and triethylamine 20 (0.8 mL) in dichloromethane
(25 mL) at ambient temperature. After stirred for 1 h, the reaction mixture was diluted with
dichloromethane (100 mL) and washed sequentially with 10% aqueous HCI solution, saturated
NaHCO3 and water. The organic layer was dried over Na2SO4and evaporated in vacuum. Purification
by column chromatography (silica gel, hexane/EtOAc (2:1)) afforded the product as a white powder
(0.572 g, 59%). 251H NMR (300 MHz, CDCI3) 5 8.25, 7.97, 7.65, 3.42, 2.36, 2.08, 1.91-1.59.
PREPARATION 20 SYNTHESIS OF 3-CYCLOBUPARPROPYEAMINE A.A solution of

trimethylphosphine in telugre, £k M, (99 H‘k@ SQmmely 89306, yq@ﬁl@ggg\%nwﬁ/gﬂgted with toluene

(30 mL) and tetrahydrofuran (30 m Iodoacetonltrlle 4.2 mL 8 mmol) was then added
dropwise while stirring wgorously, ﬁé#é@?@'@%lﬁﬁé’és ﬁ@ﬁ%@ﬁ%ﬂ%en the addition was
finished, the ice-bath was remoyedrasntlssiifting wasmpm@be(mg@@t "tel‘Bpﬁﬁﬁigﬁﬂ for 51 h. The

mixture was filtered, and the s %.I) Wash W toluene dried err d ure.
Recrystalllzatloc% ﬁorﬁ'? I}a“((:fte onit @ﬁ? mSL?CFO gl\geq{ﬁg%rgmr%ﬁ dinb nzOa\:/ofor eglss@crys gjsg 9 g, yield:
70%). B. Ton® brixtardidfepcishiaancaietivanoltl(C. 86asg)a0ahivi)damine (3 mb) atD C.

(cyanomethyb m@%gulm@mg@%d%%@f%%}&% RmpBehuners addediapsapipaiirile (20 mL)
and diisopropylethylamine (5.5 mL % rE %lé and the xture was s(bmed at 97C for 48 h. Water (1
{rndg-at

mL, 55.5 mmofj W3S Sade! 4ALPS %‘P/v%%r&% Atied $5r SrORRIME WA At (1Z8mL) and
concentrafed hyefschifiricoseith {36k 260 thenatpiereiratitb, s dHe Afixtdismdes extractéddith

dichloromethang (31 00,8} Lo 08 LOMRAINEd SXLARls WEFaWASHED ANcS Wi Brine, dried with

magnesium 10sulfate, and concentrated at atmosphere pressure to give the product (1.09 g).

C.
Concentrated sulfuric 3cid (S EPMHCTEY. B AP Wak hdrBaREpYH & Yoy 8t SR stirfe i%olution
of lithium alumhﬁwmﬂay@‘frtdm@o’ﬁ&@c]dc?ad&ﬁmmt)wInrﬂa&métﬁﬂn@ﬁ:@:h;h&&teamrﬁﬁieiﬂtenﬂmcﬁmnamlxture

was warmed tqarghientlemperaluis and e fat 1 Andasalutianof vsiohytiprapignitie (1,09

g, 10 mmol) in'T er was a ropwise. The resulting mixture was heated at reflux for 2

h and théﬁ?surr(éa%mm@mehﬂ@eﬁﬂu@v@ﬁww ThENagdtioH mildureisassabsretdiad,; ard slowly
quenched Withtﬁ@i@fr@e?d@‘é;)l\f@%Luﬂﬁé\"&ﬂ sedidphbyetrerdden(5-89 Ol @iwat@bé'égzmmw@g added,

and the organl hase w ed from the resu It| umini xide precipitate h was
rinsed with thr é%FHW_GME P%‘?Wearn%Aﬂ n*gllg] 8%8# 5% 28"%%%&& g ai’ﬁ% kgvent was
distilled off to lealteoD 186 giBR96)oHT! Qmmw@/m&bwﬁhﬂnePe;‘s?é)@m@rléwhqdrdupﬂwma’lON 21
SYNTHESIS %s‘éﬂ?ﬂﬂﬁ%@&\'ﬂ olhE YRIP AL B ESrioARRREN. 1 ene Wk éZolid formed was
25CYCLOBUTYLETHYIB)
20 filtered an dned to vieild the HCI salt.
C. A mixiure of 3-amino-8-chloropyridazing (0.648 ¢, 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
agueous layer was extracted twice with 100 mbL of dichloromethane. The combined
25  organic phase was dried over Na,S0O,, evaporated to dryness. The crude compound

was purified by flash chromatography to give the titie compound as a yellow solid.

PREPARATION 6
SYNTHESIS OF (5-FLUORO-2-TRIFLUOROMETHYLPHENYL)PIPERAZIN-1-
30 YLMETHANONE
A, To a solution 1-benzylpiperazine (4.65 g, 4.58 mi, 28.4 mmoi} in

dichloromethane (200 mL) was added diisopropyiethylamine (4.65 g, 8.2 mL, 36.0

mmol} foliowed by 5-fluore-2-(trifiuoromethylibenzoyl chioride (5.43 g, 3.63 mL, 23.9

mmol) at 0°C. The reaction solution was stirred at ambient temperature for 16 hours
35  then diluted with dichloromethane (100 mL) and washed with water (3 x 100 mL). After
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To a solution of 6-chloropyridazine-3-carboxylic acid (2-cyclobutylethyl)-amide (1.2 g, 5.00 mmol) in
acetonitrile (40 mL) was added piperazine (1.29 g, 15.00 mmol). The reaction mixture was heated to
reflux overnight. The mixture was evaporated and the solid residue was taken in ethyl acetate (100
mL) and water (100 mL). The organic 30layer was separated and the aqueous layer was extracted
with ethyl acetate (2 x 100 mL). The combined ethyl acetates were dried over Na2504 and
concentrated in vacuo to give the title compound as yellow solid (1.14 g, 78.4% vyield).

PREPARATIOREZ 8N VAT S8R D aSHARTSHY PENESEP ROP R DA R P E B AN btaINgGthium

aluminum hydege; (fséd.8, &t dcmmna)uves raddeg e seldion aftBadt further purification.
dimethylcyclopropanecarboxamide (10.0.g, 88. ol) in THF L).atO,C. eaction mixture
was heated to reflux %oc'r 5h,t en !%%%fé’&) {%""6‘8,‘33 Sﬁ?érﬁéﬁé‘a%ﬂﬁﬁ* évlzﬁgrdn ?re‘ X r%g?é]a?g vg[tihmcﬁ thyl ether.
The combinedvethediigfer Wesrdvibdeoves shHpdrotieNE2 804 Gahebidistifiéar titjash thiectiltatompound

in 36% yield (32994196 £ vBEINMR (B2 MHZAEDEIBB2:68:2:53, 1.13, 1.03, 1.00,
0.70-0.61, 0.38-0.34, -0.02-0.05. 10 PREPARATION 23 SYNTHESIS OF

6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1- YL]PYRIDAZINE-3-CARBOXYLIC ACID
A. To a methanol solution of 6-oxo-1,6-dihydropfadasd-Babarboxylic acid 15monohydrate (5.00 g,

31.6 mmol) was adgeg-Hyen)d ehiogids (B30l QPBYAIAANBOLCHRGISRENIRD Aphtre was heated

to reflux at 80C for 16 h. The product crystallized after the reaction mixture was cooled down to
ambient temperature. The crystals were'colieEtBREnd Waldnéb i Rethanol and the mother liquor

was congéntrated and enystabizedingainehe wotal amauntef pseductiselepgdisaisd Do4rge2((3 00%
yield). B. A mixture of 6-hyd ridazine:-3- oxvlic.acid methyl e obtained above and
Foshhorous GURNEGE A A R e o Ty LA a o5
The reaction mitkigfexVas théw ol éden e Rasorat e \Faeas tevmdle excwas PrRESEhBAChIoride,
and the residugi\yas then 2eneryeddniadqeivaterwERe dregipitaiewascalleatedihyfilvation, washed

ith saturated O water, and dried und tq yield th duct I lid
(1355 5, 7906 YRy AR A T P SRR ER o PR S By Fo B HEMRDPLRS
obtainedl&bove (4i88Py <263 munciyiat aticxenes(ddmith wab reatethait (1Q2%)30en with
iflsoromethyl-henzoyRRIBEIRE PPN 86idsall(l £0 528 omal the praggnce of K2CO3

(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 (SF&B8ARABTDNIRId).

SYNTHESIS OF 2-AMINO-1-CYCLOPROPYLETHANOL
20 A. To a stirred mixiure of cyclopropanecarboxyaldehyde (1.00 g, 14.3
mmol) and nitromethane (0.765 g, 14.3 mmeol) in MeOH at 0°C was added dropwise a
solution of NaOH (0.57 g) in water. The reaction mixture was kept stirring for 1 hour
and a white solid was precipitated. Glacial acetic acid (0.807 mL) was then added to
this mixiure dropwise. The organic layer was extracted with ether (3 x 7 mL) and dried
25  over MgSQ, to yield 2-nitro-1-cyclopropylethano! which was used for the next step
reaction without further purification.
B. The nitro compound obtained above was dissolved in 4 mL of dry ether
and then added dropwise to a stirred sturry of lithium aluminum hydride {0.297 g, 26.3
mmol} in dry ether (30 mL) under refluxing over 1 hour. The reflux was mainiained for
30 2 more hours and then 2-propanol (9 mL) was added and followed by the addition of
saturated NaCi solution (3 mL). The mixture was stirred for another 20 minutes and
then extracted with mixture of Z-propanol:iether (1:3). Z-Amino-1-cyclopropylethanol
was obtained after removal of the solvents and used for next step reaction without

further purification.
35
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35D.To a solution of 644-(2-trifluoromethylbenzoyDpiperazin-1-yl]pyridaz ne- 3-carboxylic acid methyl
ester (4.436 g, 11.25 mmol) in tetrahydrofuran (50 mL) and water (25 mL) was added lithium hydroxide
monohydrate (2.30 g, 54.81 mmol). The reaction mixture was stirred at ambient temperature for 23 h
and the pH of the solution was adjusted to -3 with concentrate hydrochloric acid (5.3 mL) at OC. The
mixture Swas concentrated. Ethyl acetate (100 mL) was added to the residue and the product was
precipited. The solid was collected by filtration, washed with ethyl acetate and dried in vacuo to afford
the title compound (3.60 g). The aqueous Iayepiﬁ\EaDsAe%cﬁB@éﬂ%lth ethyl acetate, dried over Na2S04

and concentragdNDHERSItrseamdrurorRebitleconprrEdR 463 gicThe totat amerairof product
was 4.063 g (95% yield). 10 PREPARATI |
6-PIPERAZIN-l-YLPYRIDAZINE-3-CAR§£@%§K§J§%§§E@E§%NYLAMIDE A. To a solution
of 4-penten-1-ol (4.8 riLiPa soujionesd tafrerpiyiddicisiGrombthalie 160 ML was Addedrpylidine (10
mL), followed byrtheaddition ake-Jeluanasmiimmshierided 78 & 3 Brmmohat QG hg eaction

mixture was stlr%ﬁg( for 21 h at ambient temperature. The reaction mixture was then diluted with diethyl

ether (350 mL}® ?ﬁéﬂrseﬂﬁgﬁt?&]@mﬁ?}\yﬁgrwf@ TRV SRy AR b ME 'rganic layer was dried
over Na2S04 eyutbpormeasitrated (#Y &ffogs4He prodlichif 8R%f\ield(8:48-g)20utiehtwassises for the

next step reacting inou W%H@ra%%‘?%'ﬂﬂethylanﬁﬁng ezl t'%@“&f?x‘dﬁ@&v&é‘%ﬂ%& 2

pent-4-enyl ester gbtained ahove (3.4 3 mmol) in THF (55 mL) was added ammonium

hydroxide (amATOHF CEMEREDE D %‘@@%Wl@@?ﬁ@’%?ﬁ@ﬁ%&ﬁ The tERBoH B GdFe SR stirred at
ambient témperiatustfor & tays Tﬂae;rga@nmmmtw@swamﬁwmswm diethydiether Badde

combined ethg{r%@%%ph\!&a&gneg aZS Arf%r%g d'?“'%esofi’/ \gvaagomuﬁ{) %%' e at 50C to yield a THF
solution of pent-4-enylamirie WhIC “was used for Rex ep feaction without Tarther pun?catlon C.

6-0x0-1,6- dlhy@?w?maﬁﬁéys}%&éﬁ@dﬁ(w chyieestrisipgrite (10680y o108 dimholy, dHiorofdiin (36 mL),
dimethylformagaigie=(0p280) and thionyl chloride 30(3.05 mL) were added to a 100-mL round bottom
flask. The reaction mixture was stirred at 69C 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-eh§lamine in THF prepared above andfRiethRaditeNat @mbient temperature. After stirred for 1

h the reaction sy wasclipck i lbiovemehans BeshiRbeEh A A satated

NaHCO3 and water. The organlc layer was dried over
~Trifluoromethylbenzoyl chloride was added dropwise to a cooled (0

°C) and stirred soiution of 1-Boc-piperazine (0.100 mol} and triethylamine (0.12 mol) in
dichloromethane (250 ml) over 15 minutes. The resulting mixture was stirred at
20 ambient femperature for 6 hours. Water (100 mL) was then added to the mixture and
the agueous phase was extracted with dichioromethane (2 x 100 mL), the combined
organic phase was washed with water and brine; dried over Na,50, and then
concentrated in vacuo to afford the product in quantitative yield.
B. A solution of 4-(2-trifluoromethyibenzoyl)piperazine-1-carboxyiic acid -
25  butyl ester obtained above (10 mmol) in a mixiure of trifluoroacetic acid and
dichloromethane (1:4, 50 mL) was stirred at ambient temperature for 5 hours. After
concentration in vacuo, the residue was dissolved in dichloromethane (100 mlL.) and
washed sequentially with saturated sodium bicarbonate, water, and brine; dried over
anhydrous Na,S0,4 and concentrated to give piperazine-1-yl-(2-trifluoromethyiphenyl)-
30  methanone in 97% yield.

PREPARATION 11
SYNTHESIS OF 6-PIPERAZIN-1-YLPYRIDAZINE-3-CARBOXYLIC ACID (3-
METHYLBUTYLYAMIDE
36 A solution of 8-chloropyridazine-3-carboxylic acid (3-methylbutyl)amide (2.52 g,
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Na2S0O4and evaporated in vacuum. Purification by column chromatography afforded the product as a
white powder (1.08 g, 61.6% yield) D.To a solution of 6-chloropyridazine-3-carboxylic acid
pent-4-enylamide synthesized above (1.08 g, 4.79 mmol) in acetonitrile (39 mL) was added piperazine
5(1.25 g, 14.5 mmol). The reaction mixture was heated to reflux overnight (TLC indicated the reaction
was complete). The mixture was evaporated and the solid residue was dissolved in a mixture of ethyl
acetate (100 mL) and water (100 mL). The organic layer was separated and the aqueous layer was
extracted with élhyreapetasadThescarilsiied thyl a8 atae laperoriortasdd s Nag Seamhtd

concentrated te:yigld l@theilecompoimnbasxeiens alid (L0288 67 vigld)e WasThe syntheses
of compounds é)f th‘s Eventlon are illustrated b% but not limited to the O"OWI %examp es.

15EXAMPLE FEYNFRESIEBEA- MY lokipopaigpe (3 x T00mL). " The
TRIFLUOROMETHYLBENI @¥s P ERAZ YL SLNARIDAZ - S LyAMtDESTo Arstireattiselution of

[4-(6-aminopyridazin: L Lpiparazin M%m@&%ﬁ\%@%ﬁ% &%H%B@f@@;%%%?@;g 0.645

mmol) in tetrahydrofuran (10.0 mL) was added 4-methylpentanoic aci 4.30 mmol) followed
by (3- dlmethy@fﬁﬂ?éﬁi%ﬁngtﬂw&%@oﬁmwb@% e arS Ay elitedat ERbIERE

temperature oveight1)Vater was added and the mixture was extracted with ethyl acetate. The
combined organic layer was dried with Na2S04, concentrated, and the 25residue was dissolved again
in a small amount of ethyl acetate. The solid, which precipitated by dropwise addition of hexane was
filtered off and dried in vacuum to give the title“ptodaét40!070 % as a white solid in 24% yield. 1H

NMR (3000MHz, CR@AGTGEBAS I8P Bk 203 ABRVEBEAZINE. 4. 0313:9805.93/889, 3.69-3.62,
3.55-3.53, 3.33-3.31, 2.51, 1.63-1.61, Oé%ﬁg%gl\é# Lgﬁ%%],
4-PHENYL-N-{644-(2-TRIFLUOROME YURIPERAME-YLIPYRIDAZIN-
3-YL}BUTYRAMIDE A solutiorFoliBwing dherjiasediire obExdinpladl 2reakimy omiisthghsnadly as
required to 35ysey4phepyiiure prid-inRlaes ©f 4-meshyiReRtANQICaeid o reachh4-(6-
heated to refluxed for 2 hours. The solvent was removed by evaporation and the
15 residue was dissolved in water (100 mL). The agueous solution was extracted with
dichloromethane (5 x 100 mL) and the organic extract was dried over anhydrous
Na,SO, filtered through a pad of silica gel and concentrated to give 8-piperazin-1-
ylpyridazine-3-carboxylic acid (2-cyclopropylethyliamide (8.2 g, 88%). "H NMR (300
MHz, CDCly) 6 7.90-7.87, 6.89, 3.78-3.5C, 3.12-2.90, 1.77-1.49, 0.83-0.60, 0.51-0.38,
20 0.15-0.01.

PREPARATION 13
SYNTHESIS OF 6-CHLOROPYRIDAZINE-3-CARBOXYLIC ACID [2-(3-
FLUOROPHENYL)ETHYLIAMIDE
25 To a solution of 8-chloropyridazine-3-carboxylic acid (0.31 g, 1.94 mmol) in
dichloromethane(15.5 mL) was added diisopropylethyiamine (0.73 mL, 4.18 mmol),
followed by 1-hydroxybenzotriazole monohydrate (0.28 g, 2.1 mmol) and 1-(3-
dimethylamino)propyl-3-ethylcarbodiimide (0.37 mL, 2.1 mmol). The rasulting mixture
was stirred for 15 minutes, foliowed by the addition of 3-fiuorophenethylamine (0.28
30 mL, 2.1 mmof). After stirring for 27 hours at ambient temperature, the reaction mixiure
was diluted with dichloromethane (200 ml), washed with water (4 x 25 mL.), dried over
Na,S0, and concentrated in 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, CDCly) 3 8.26, 8.12, 7.67, 7.28-7.23, 6.95-8.89, 3.80-3.75, 2.95.
35
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aminopyridazin-3-yhpiperazin-1-y1R2-trifluoromethylphenypmethanone, the title compound was
obtained as a white powder (9% vyield). 11- NMR (300 MHz, CDCI3) 6 9.13, 8.36, 7.74, 7.62, 7.56,
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, 3.33-3.31, 2.70, 2.52,
2.06. 5 EXAMPLE 1.2.
4-(4-METHOXYPHENYL)-N-{644-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1- _
Y11PYRIDAZIN-3-YLIBUTYRAMIDE Following the procedure of Example 1, making variations only as
required to 10 use 4-(4-methoxyphenyl)butyricfa€iEFaRtaderf 4-methylpentanoic acid to react with

[4-(6-aminopyridazin-dadmperazin-d-y, trifly thyl vQ-= B ' nd was
obtained as a white pov%%g?ZO%;@/_ieldf%}{l&ﬁﬂRgg%}gMI&%@%@_ ;Wé%@?gg@ﬂ# 49,
7.30, 7.01, 6.98, 6.73,73.95-3'912 856381t of SieeiyssiioapusmBpizioddssa. 259 roms) 1.96. 15
EXAMPLE 2 SYNFHMESIGOR 2BENAYLQXY N2 442 (2was added a dispersion of sodium hydride

TRIFLUOROMET, PIRERAZIN-1-YL1-PYRIDAZIN-3-YLIACETAMIDE 20To a stirred
solution of 4-(6@&51%%5%@62?%%— lgéi[%rpé) Ny HTIOrSPe §'I%'P|§’E KRRRHTAIE 208, 3.7
mmol) in dichloPftéesare @oten pirikvhddet dilsopporiiathiv 4Pnite (B Srd), 20 llowel inyDMSO

1-hydroxybenzotiazolevaonaiuelipilst 83 and Ne(Z:Hipeiaviaminaprapydld Tetylcarbodiimide (2

mL). The resulting mixture was stirred for 15 minutes and then benzyloxyacetic acid (1.2 mL) was
added. 25After%etlgﬁr{?ﬁr&gfg}')i%%ﬂgstﬁgﬁr% i6R rixtare Wi WAdRe e pRoFOL lfRFabH and
water, dried ové&pahhytecnsNaE2&BLanc g aroetifatdddhapevodaaifisd thefinadmioeasigdark

yellow oilsFhe il é{»@%ﬂgrsl;ﬁﬁ@iMMWMBWW&W%&%%?%%%%W%G%g 38;2) providing

1.64 g of pure final compound as a white solid in 89% yield. 1FIN C%?% 9.12, 8.29,
7.72, 7.63-7.499:35)9 398 iS5 aiegs0 AN U048 B IE6-3.54, 3.33-3.29. MS (ES+) m/z 500.2
(M+1). EXAMPLE 2.1834-CY ChQHEXMr+ M-{he] (R RUUIQBONETA S LB HAZYLIPIPERAZIN-1-

tetrahydrofuran (75 mL), water (38 mL) and lithium hydroxide (3.36 g, 80 mmol). The
mixture was stirred and heated to 80°C for 5.5 hours and then evaporated o remove

15 tetrahydrofuran. The aqueous layer was extracted with hexanes (2 x 30 mbL), acidified
with concentrated HCI and then extracted with dichloromethane (3 x 100 mL). The
organic fayer was dried over Na,S0.. Removal of the solvent afforded 2-

trifluoromethylcyclopropane-carboxyiic acid (1.53 g).

20 PREPARATION 15
SYNTHESIS OF 8-CHLOROPYRIDAZINE-3-CARBOXYLIC ACID PENTYLAMIDE
To aflask containing 6-chloropyridazine-3-carboxylic acid (375 mg, 2.37 mmol)
in dioxane (5 mL) was added thionyl chioride (420 mg, 0.26 mL, 3.56 mmol). The
brown mixture was refluxed for 8 hours under nitrogen with stirring. After cooling to
25  ambient temperature, the solvent was removed by rotary evaporator. The gummy
black material was diluted with dioxane (5 mL) and the resuiting sclution was cooled in
an ice-water bath. To the cooled solution was added amy! 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 vacue and the residus was
30 dissolved in dichioromethane (25 mL). The solution was washed with water Z2x10
mL} and the organic ayer was dried over MgSQy, 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, CDCl,) 6 8.28, 8.05, 7.88, 3.51,
35 1.89-1.83,0.90. MS (ES+) nv/z 228 (M=+1),
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YLFYRIDAZIN-3-YL}BUTYRAMIDE 5Following the procedure of Example 2, making variations only as
required to use 4-cyclohexylbutyric acid in place of benzyloxyacetic acid to react with [4-(6-
aminopyridazin-3-yl)piperazin-1-y1](2-trifluoromethylphenyOmethanone, the title compound was
obtained as a white powder (18% vyield). 1H NMR (300 MHz, CDCI3) 8 9.04, 8.32, 7.68, 7.56, 7.49,
7.30, 7.04-7.00, 3.99-3.23, 2.40, 1.89-1.83, 1.69-0.84. 10 EXAMPLE 2.2 _
2-ETHOXY-N-1644-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN -1-YL]pyRIDAZIN-
3-YLI-ACETAMI DE 15Following the procedu &2 é’nakmg variations only as required to
use ethoxyacetic acid in place of benzyloxyacetlc acid to react with [4-(6-

aminopyridazin-3- ypplpera2|n&%@ﬁ@%@@?&‘@ﬂ@l&%ﬁ%bﬁ%BﬁéﬁﬁMle compound was

7,04, .08 404308 270304, 300358, 3 20833 131 M8 (Co8) s 43014 (VD) EXAMPLE
+
53 2-CY%LOI£Q26 WN}IYEDFIQIBWCI@?%}H ee?aml %4 %O g, 484 mmo!(m p rircﬂnzm %30 m!_( } an )

TRIFLUOROMIENNBENAO YD) PIE E RAZ It BRI AN 8-¥H A GE DANMI R 25 ature Following
the procedure SLFHAMRAIRA AP PIRIoNs R e I UsEHIBRPIAAER saceti acid

in place of benzyloxyacetic acid to react with

aminopyridazifi3-WperasiRS 22 fﬁﬁm%?éﬁwa‘fﬁmﬁwwsﬁw?aﬁ@ne plEsitrsteripBisRfdas
obtained as a why@mmmwa@ww 3 13bDMR G300 MId2, BEICER) & 30947y 8:83nd 761, 7.54,

(5% i a6d % (M AN S BRI Oy N6 (o TRI
FLUOROMETHYLB@QZOY&)@]ﬁEﬁAM&@~4 -sulfonic acid 2-cyclopropylethyl ester (8.1 g, 33.7
mmol}, sodium cyanide (5.0 g, 102 mmol} and tetrabutvlammonium iodide (0.5 g} in
DMF (30 mL) was heated at 90 °C overnight. The reaction mixture was then cooled to
ambient temperature, diluted with ether (200 mL), washed with water and brine, and
15 dried over anhydrous Na,S0,. 3-Cyclopropylpropionitriie (3.2 g, 99%) was obtained
after removal of solvent.

C. Concentrated sulfuric acid (2.73 mL) was added drop wise o a
vigorously stirred ethereal solution of lithium aluminum hydride (3.782 g, 95.43 mmol)
in 40 mL of ether at 0 °C. The reaction mixture was then warmed o ambient

20 temperature and stirred for 1 hour. A soiution of 3-cyclopropylpropionitrile (3.085 g,
32.47 mmol) in ether (10 mL) was added drop wise. The resulting mixture was heated
at reflux for 2 hours, then cooled to 0 °C, and subsequentiy siowly quenched with
water, A solution of NaOH (2 g in 18 mL of H.C) was added and organic phase was
decanted from the resulfing aluminum hydroxide precipitate, which was washed with

25  ether (3 X 20 mL). Ali ethereal portions were combined, and the solvent was distilied

off and 3-cyclopropylproylamine was obtained as a light yellow liquid (2.01 g, 62.5%).

PREPARATION 17
SYNTHESIS OF 6-(3,5-DIMETHYL-PIPERAZIN-1-YL)PYRIDAZINE-3-CARBOXYLIC
30 ACID 2-CYCLOPROPYLETHYLYAMIDE
To a solution of 6-chloropyridazine-3-carboxylic acid {2-cyclopropyiethyl)amide
(0.57 g, 2.52 mmol) and Bu,/NBr (C.18 g, 0.50 mmol) in dioxane (20 mL) was added
1.8-diazabicylco{5.4.0lundec-7-ene (DBU) (0.75 mL, 0.77 g, 5.04 mmo!}. The brown
reaction mixture was heated at reflux for 16 hours, then cooled to ambisnt

35 temperature. The solvent was removed in vacuo. The crude material was diluted with
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YL]-PYRI DAZI N-3-YLIACETAMI DE 5Following the procedure of Example 2, making variations only
as required to use (2-methoxyethoxy)acetic acid in place of benzyloxyacetic acid to react with [4-(6-
aminopyridazin-3-yppiperazin-1-y1112-trifluoromethylphenyl)methanone, the title compound was
obtained as a white powder (72% yield). 1H NMR (300 MHz, CDCI3) 5 9.53, 8.34, 7.74, 7.63, 7.56,
7.34,7.02, 4.16, 4.04-3.89, 3.80-3.77, 3.69-3.65, 3,63- 103.61, 3.59-3.56, 3.46, 3.34-3.32. MS (ES+)

iz 468.3 (WLl PYANRLES 52,25 3 TETRAVETIY, CY L OPROPANECATELXYLIC ACID

{6-[4-(2- TRIFLUOROMETHYLB NZOY PIPERAZIN-1-YL]PYRIDAZIN YLIAMID

Following the pY§cEdure’sf EaiHle!?® seaianpdhriibionRedsTeyandd ayse The product
2,2,3,3-tetramemylmm@mm@c@m@qyﬂmmmr@a@ﬁmlfgﬁeawb)q:ﬁg%@@técia@@w%a%ﬂv@ﬁ@ .
4-(6-aminopyridazin-3-Apiperazin: 1-y11(2-trifluoromethylphenyl)- methanone, the title compoun
\[Na(S obtaine%ya%%%v%?%e"@owﬁ'éﬁe@%ﬁ%p%ﬁﬁ’Tﬁ NMR (300 MHz, CDCI3) 5 8.77, 8.28, 7.72, 7.60,
7.53, 7.3496.99, 4.01-3.85, 3.63-3.60, 3.52- 3.45, 3.31-3.27, 1.78-1.74, 1.28, 1.20. MS (ES+) m/z
476.3 (M+1). EXAMPLE 2.6 25CYCLOPROPANESARBOXNLIE ACID {6-(4-(2-

TRIFLUOROMET, OYL)PIP -1-YL1PYRIDAZIN-3-YL)AMIDE Following the
procedure of Exa%@%ﬁiéé \%Plé%@@?ghégb 1&1 %ﬁi%&{%ﬁé%ﬁ?&)ﬁ&g}%ﬁé acid in
place of benzyloxyacetic acid to react withy [A-@PROPYLETHYL)AMIDE

aminopyridazin-3-yppiperazip-1: -teiyor ) ) .the title 30compound was
obtained as a white pgp\)vder gzﬂ%%%dlﬁe%g;8;@%%%%%@%@3&@%@%@%7 8.40, 7.72, 7.61, 7.53,

7.34, 7.0394.05Y8'87 R 8y BaTaddsi 2 g, 888291970, hbAdrzepai1 GarPEEID B (G- (ES+) m/z
420.2 (M+1). BXAMBIE (2,735 §RIFLE OROMEEHNEIELRRB OPANE CABBRN¥LI@ACID {6-[4-(2-

TRIFLUOROMETHYLBENZON HRIRERAZIN 1LY RIBAZIN:Z-YLIAMIDE Follguing the procedure
of Example 2, making variations only as required to

residue was purified by flash column chromatography to yield the product (0.226 g,
87%) which was used for the next step reaction without further purification.

15 B. The product obtained above was dissolved in a 2:1 mixture of
dichloromethane/irifiucroacetic acid, and the mixture was stirred for 15 minutes. The
solvent was then removed in vacuo. The residue was diluted with dichloromethane,
and the resulting solution was washed with 10% agqueous sodium hydroxide solution,
dried and concentrated to yield 8-[1,4ldiazepan-1-yl-pyridazine-3-carboxylic acid (2-

20 cyclopropylethylamide.

PREPARATION 18
SYNTHESIS OF 6-CHLOROPYRIDAZINE-3-CARBOXYLIC ACID (2-
CYCLOBUTYLETHYL)AMIDE
25 A To a solution of cyclobutanemethanoi (4.00 g, 46.4 mmol) in
dichloromethane (60 mL) was added pyridine (10 mL), followed by the addition of p-
toluenesulfuryl chioride (7.20 g, 37.8 mmol) at 0 °C. The reaction mixture was stirred
for 23 h at ambient temperature, and then diiuted with diethyl ether (350 mL), washed
sequentially with water, 1% agueous HCI soiution, water and brine. The organic layer
30 was dried over Na,SO, and concentrated in vacuo ta give the product (9.00 g, 80.7%).
B. To a solution of toluene-4-sulfonic acid cyclobutylmethyl ester (2.00 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. Affer cooled down to ambient temperature, the reaction mixture

35  was diluted with diethyl ether (450 mL), washed with water and brine. The crganic
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5use 1-trifluoromethylcyclopropanecarboxylic acid in place of benzyloxyacetic acid to react with
[4-(6-aminopyridazin-3-yl)piperazin-1-y11(2-trifluoromethylphenyl)- methanone, the title compound
was obtained as a white powder (16% vyield). 1H NMR (300 MHz, CDCI3) 6 8.62, 8.18, 7.74, 7,63,
7.56, 7.34, 7.01, 4.03-3.89, 3.71-3.62, 3.60- 3.58, 3.34-3.32, 1.54-1.52, 1.39-1.36. MS (ES+) m/z
487.9 (M+1). 10 EXAMPLE 2.8

N-{6-[4-(2-TRIFLLIQBOMED Bud: RENES) ¥kl s BAGNG 1o AR YIRHIAZIN Ik td ive a
(3,3,3-TRIFLUOROPRogDXY)ACETAMIDE Following the procedure of Example 2, making variations

only as requweocﬁ%ufts{]gs (§ 3,3-trifluoropropoxy)acetic acid in place of benzyloxyacetic acid to react
with [4- (6-aminopyridazin-3Sd)piperazd-duidi=wiforohrethyigHemytim etharcde thetittectompound

was obtained %%%WQHQ(SP&W%%@MW@'% it HMRAFA% M. @Dﬁg) 8% 038137, 5 e 763,
7.56,7.37,7.03, 4.13,4.03-3.98, 3.94-3.89, 3.84, 3.71-3.63, 3.60-3.58, 3.35-3.32, 2.56-2.48. MS (ES+)

tn/z 506. ﬁ(Mﬂﬁetf@r@?ﬂWLﬁ‘? gaction mixture was warmed fo ambient temperature and stirred

3-METHOXY-h{6- Mé@d&%&hh@%@%ﬂ%&l&&kﬂ&@%@ﬂ?%@@mﬁ& ) in 9 mL of ether was
YLIPYRIDAZIN%[Bd YLIPROPIOI}I{_?\I\/'[I@IIS?u ,“l;o InQ]W %theéo oc d&l ?rofﬂEx rpgg% ma ﬁ’ avarla ions only
as required to? sed§ “Méthox oplonlc e |n place of %enzy o?y%’&ecﬂc Aciy A6 rEREt WitH %4 (6-
aminopyrida2|la%:ﬂwlb)mptamlveﬂa—iyﬂ&(mmUmrd’meﬂ&yipimnyﬁ)ahmeﬁhmn@qlmﬁmlﬂé@oambsjnvxﬂwas

obtained as a }%ﬁh&?ceﬁ’é’é(\(ﬁ% {1k Mgl 1 MR (3Q0 ME\E@&@&?‘% %ﬁﬂx watl ‘} 4eb3, 7.55,

7.36, 7.02, 4.02-3.98, 3.94-3.89, 3.73, 370361 3.57-3.54, 3 73. MS S+)m/z
438.1 (Miléfl) ﬁLEWﬁ\WEdZ :ir@j the organic phase was decanted from the resultmg aluminum

3-PHENOXY -Nyt44id(@ orBdpl: o ROMBEFHY I -BENGOME)RAPIERAZINHIoNs of ether. All ethareal
portions were combined, and the soivent was distilled off to ieave of 2-
cyclobutylethylamine as a coloriess liquid (1.9 g, 91%).
D. To a 100-mL round bottom flask, &-oxo-1,6-dihvdropyridazine-3-

15  carboxylic acid monohydrate (0.64 g, 3.8 mmol), chioroform (14 mL),
dimethylformamide (0.1 mL) and thiony! chioride (1.2 mL) were added. The reaction
mixture was stirred at 8C°C for 16 h. The reaction mixture was evaporated in vacuo to
dryness. The solid residue was dissclved in dichioromethane (13 ml) and added
dropwise to the mixture of cyclobutyiethylamine (0.47 g, 4.74 mmol) and triethylamine

20 (0.8 mL) in dichioromethane (25 mL) at ambient temperature. After stirred for 1 h, the
reaction mixture was diluted with dichloromethane (100 ml) and washed sequentially
with 10% agueocus HCI solution, saturated NaHCO; and water. The organic layer was
dried over Na,30, and evaporated in vacuum. Purification by column chromatography
(silica gel, hexane/EtOAc (2:1)) afforded the product as a white powder (0.572 g, 59%).

25 "M NMR (300 MHz, CDCH;) § 8.25, 7.97, 7.65, 3.42, 2.36, 2.08, 1.91-1.59.

PREPARATION 20
SYNTHESIS OF 3-CYCLOBUTYLPROPYLAMINE
A. A soiution of trimethylphosphine in toluene (1 M, 60 mL, 80 mmol) at0
30 °C under nitrogen was diluted with toluene (30 mL) and tetrahydrofuran (30 mL).
lodoaceionitrile (4.2 mL., 8.6¢ ¢, 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 fillered, and the solid was washed with toluene and dried under reduced
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YLIPYRIDAZIN-3-YL}PROPIONAMIDE Following the procedure of Example 2, making
variations only as required to 35use 3-phenoxypropionic acid in place of benzyloxyacetic acid to react
with [4-(6- aminopyridazin-3-Apiperazin-1-y11(2-trifluoromethylphenyl)methanone, the title compound
was obtained as a white powder (52% vyield). 1H NMR (300 MHz, CDC13) 10.08, 8.40, 7.74, 7.61,
7.55,7.34, 7.26-722 705, 6.93, 6.88, 4.34, 4.01-3.96, 3.923,86, 3.68-3.60, 3.55-3.53, 3.29-3.27, 3.08.

MS (ES+) mlzé@@sﬁr@“ﬁ& SEMAMBL B dntdcetonitriie (37.5 mL) to give the compound a

3-(4-FLUOROPHENYL)-N-{6-[4-(2 TRlFLUOROMETHYLBENZOY%)PlPERAZ N-1-YL
PYRIDAZIN-33PSERGPISREMATE oSG tie procedure of Example 2, making variations only as

required to 10use 3- (Q4Iuordrmlwnyibmmmﬁnmiabldaﬁ@l@@ﬁa@bb@lwmgyw@%@p%tp react with [4-

(6-aminopyrid I 7in 2-trifluoromet hano e the itle compound was
obtained as a%é@t:o é%‘) % t%}’}/%&fhoﬂﬁrﬂ &‘%é%wgégeé %%f? .78, 7.67, 7.60,
7.36,7.147. oyoaieﬁfféeg@%m BPiomyeiasiESH ik, 5’@2‘W1’(M+@91d]i5€EXEAM1ELE 2.12

2-BUTOXY -N-{6344:(Z=tRIFAO ROMET HYELBENZQ Y 3R RERALIAL Lt YRIRAEHS -2t 97°C
3- YL}ACETAI\/IIDE FoI10W| the % g%é[ %g%E%?rq%e 2, ma |n variations only as required to 20use
ic

butcxyacetic aCI%SIﬁO&é%%e ABEWAICTA 4 (%Cemrated hydrochioric'acid (5
aminopyridazimB; ﬁ@mpeoazmwﬂiéﬁtaﬁddh@meﬁmi@mwmeﬂmme dizhiditteresmpeysd was

obtained as a w@u%gwﬁs%ﬁ%%%% i) LK M @4%%% Wk gﬁ'ﬁ%}iﬁ gl dghésidr> 15
7.03, 405 3.94, 3.60, 3.31, 1.64, 1.43, 0.93. MS (ES+ 46 )
10 suifate and concenirated at atmosphere pressure to give the product (1.09 g).
C. Concentrated sulfuric acid (3.15 mL, 60.05 mmol) was added dropwise
to a vigorously stirred solution of lithium aluminum hydride (4.35 g, 113.8 mmol) in 114
mL of ethyl ether at 0°C. The reaction mixiure was warmed to ambient temperature
and stirred for 1 h, and a solution of cyclobutylpropionitrile {1.09 g, 10 mmol) in 15 mL
15 of ether was added dropwise. The resuiting mixture was heated at refiux for 2 h and
then stirred at ambient termperature for 48 h. The reaction mixture was cooled to 0°C,
and slowly quenched with water (12 mL). A solution of sodium hydroxide (5.89 g) in
water (52 mL) was added, and the organic phase was decanted from the resulting
aluminum hydroxide precipitate, which was rinsed with three 50-mL portions of ether.
20 All ethereal portions were combined, and the solvent was distilled off to leave 0.36 g

(32%) of 2-cyclobutyipropylamine as a colorless liguid.

PREPARATION 21
SYNTHESIS OF 6-PIPERAZIN-1-YLPYRIDAZINE-3-CARBOXYLIC ACID (2-
25 CYCLOBUTYLETHYL)AMIDE
To a solution of 6-chioropyridazine-3-carboxylic acid (2-cyclobutylethy!)-amide
(1.2 g, 5.00 mmol) in acetonitrile (40 mL) was added piperazine (1.29 g, 15.00 mmol).
The reaction mixiure was heated to reflux overnight. The mixture was evaporated and
the solid residue was taken in ethyl acetate (100 mL) and water {100 mL). The organic
30 layer was separated and the aqueous tayer was exiracted with ethyl acetate (2 x 100
mL). The combined ethy! acetates were dried over Na,S0O, and concentrated /7 vacuo

to give the title compound as yellow solid (1.14 g, 78.4% yield),
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EXAMPLE 2.13
2-METHYL-1-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZIN-
3-YLCARBAMOYL}PROPYLAMMONIUM CHLORIDE Following the procedure of Example 2, making
variations only as required to 30use 2-amino-3-methylbutyric acid in place of benzyloxyacetic acid to
react with [4-(6- aminopyridazin-3-yl)piperazin-1-y1](2-trifluoromethylphenyl)methanone and then
treated with HCI, the title compound was obtaigehas:a white powder of HCI salt (48% yield). 1H NMR
(300 MHz, DMSOde)61153 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+) miz 451.2 (M+1) S EXAURSHE 9M12 S48 MG AN SRACBENYEN BYEAAGI (644-(2-
TRIFLUOROM ETHYLBENZM)RME%BNHW BYRIDAZ M Vb dHRE to a Sopltmnibgzihe

procedure of RVR:2. VBSOS RIS EaU s R IAGF 3681 1 PREPE! v

benzyloxyacetic acid to re aminopyr

Apiperazif-1-y 2 anfistEn by RFEATIS W@fh&rf@hé ﬁ%@ﬁlé%ﬁ@@%@v@@mﬂwm%ﬂwmte solid
(vield 8%). IHINMEB(30% e @&Qﬂ%)%@ﬂ@ﬂéc&%n@ﬁ@th@r@éygr A3 038 LM oAARS

Viti, COC13)\ B3 TR P GE 8P B e FaH ¥ 381 95 95 A ot 3%%‘6@ o
126.93, 126.88{MR6BR, Pﬂ]E*t.QZZDGEIh@EQZ,GBGZ%, 46.371 45,66045033)- 615253.63«.26,438)492, 37.05, 34.74,
28.85,25.14. g5
10
PREPARATION 23
SYHTHESIS OF 6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-
YLIPYRIDAZINE-3-CARBOXYLIC ACID
A To a methanol solution of 6-oxo-1,6-dihydropyridazine-3-carboxylic acid
15 monohydrate (5.00 g, 31.6 mmol) was addsd thionyl chioride (0.36 mL, 0.59 g, 4.94
mmaol). The reaction mixture was heated to reflux at 80°C for 16 h. The product.
crystallized after the reaction mixture was cooled down to ambient temperature. The
crystals were collected and washed with methanol and the mother liguor was
concentrated and crystaliized again. The total amount of product isolated was 4.954 g
20 {100% yield).

B. A mixture of 6-hydroxypyridazine-3-carboxylic acid methy! ester
obtained above and phosphorous oxychloride were carefully heated to reflux
temperature and maintained there for 2.5 h. The reaction mixture was then cooled and
evaporated in vacuo to remove excess phosphorylchloride, and the residue was then

25  poured into ice water. The precipitate was collected by filiration, washed with
saturated NaHCO; and water, and dried under vacuum to yieid the product as a yellow
solid {4.359 g, 79% yield).

C. To a solution of 6-chloropyridazine-3-carboxylic acid methyi ester
obtained above (4.358 g, 25.3 mmol} in dioxane (145 mL) was treated with 1-(2-

30 triflucromethyl-benzoyl)piperazine hydrochloric acid salt (7.80 g, 26.5 mmol) in tha
presence of K.CO; (10.14 g, 73.4 mmol) and tetra-n-butylammonium iodide (0.071g,
0.182 mmol). The reaction mixture was heated to refiux for 24 h and evaporated to
remove dioxane. The residue was purified by column chromatography to afford the
desired product {8.666 g, 87% vield).

35 D. To a solution of 8-[4-(2-trifluoromethylbenzoyl)piperazin-1-yllpyridazine-
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MS (ES+) m/z 540.1 (M+1). 15EXAMPLE 2.15 2-(2-CYCLOPROPYLETHOXY)-N-{644-(2-
TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLI-PYRIDAZIN-3-YL}ACETAMIDE Following the
procedure of Example 2, making variations only as required to use 5-(2-cyclopropylethoxy)acetic acid
in place of benzyloxyacetic acid to react with [4-
20(6-aminopyridazin-3-Apiperazin-1-y1)(2-trifluoromethylphenyl)methanone, the title compound was

. 1zIn-S- iyl o | g
3béilgeg3a§%gggﬁ§§%&§%ﬁ1 3&5‘?)@3?/%%%%3%&5@8 é?’%%lg‘ fg*%%ﬁ@%ﬁ%éﬁ(gogfé %?%% 0.52-0.48,
0.09-0.07. 13CRIMR TSR Caess) iR i diends Mesehviiga (330 8 55813 mm 3 The7 7,

127.5, 127.2, 12%ioh2608,25026 $tirfRbaBaid2bedt tMp8rdiAMI90A15 5Haikd Pe TH2f4eds AGidn 45.1,

41.2,34.5,7.8 4. 1) m(z.478.3 (M+1), EXAMPLE 3 . . .SYNTHES| .
6[4-(1SOXAZOV\I%I§§{§A‘§A%%I)\I$L %ﬁlﬁ%%é |ﬁ%-@§fﬁ%¢?fﬁ?ﬁﬁﬁ d -@bb{gé%ﬁl@ﬁt‘ffb
(3-METHYLBUTSALJRMED Eated. ﬁMﬁﬁ?&ﬂ%@@%ﬁ%mw@&ﬁﬁxnhwpyridam@ma:am;aﬁic acid
(3- methylbutyhamisie da#dangné samohds sigblesarpethangotl nainewasaddean isexazales5-carbonyl

chloride (1.0 mmaol) as a dichlorgmethane solution in the presence of triethylamine (0.4 mL) at ambient
temperature. At é?al’%gﬂ%ﬂ "rﬁﬁ?ﬁ%"%@%&%@%w&{éﬁ%@mﬁ%é%ﬂ?& S EGE R ES umn
chromatographyifFiiay peethiet wisslisotatde. 88 amulida(0:£07 s Vieldi20%}k dd¢diMPBo(BAOIVHZ,

CDCI3) © 8 34 felontoBind (s &80, O3 ARI ARl b2 DT Qidey MS (ES+) miz
373.3 (M#1). SEXAMPLE 3.1 6-[4-(1-METHYL-5-TRI FLUOR OMETHY

L-1H-PYRAZOLE-4-CARBONYL)PIPERAZI N- 1-YL]-PYRIDAZI NE-3-CARBOXYLIC ACID
(3-METHYLBUTYL)AMIDE Following therpBeadureioihExample 3, making variations only as

required to use lspgiEpotrurempexkH-RyBTRlRAARPAMLEIRIAS R plags abiRqxazole-5-
ENYLAMIDE
A To a solution of 4-penten-1-of (4.8 mL, 4.00 g, 46.4 mmol) in

15 dichloromethane (50 mL) was added pyridine (10 mL), followed by the addition of p-
toluenesuifuryl chioride (7.2 g, 37.8 mmol) at 6 °C. The reaction mixture was stirred for
21 h at ambient temperature. The reaction mixture was then diluted with diethyi ether
(350 mL), washed sequentially with water, 1% HCI, water and brine. The organic layer
was dried over Na,S0O,4 and concentrated to affors the product in §3% yield (8.48 g)

20 which was used for the next step reaction without further purification.

B. To a solution of toluene-4-sulfonic acid pent-4-enyl ester obtained
above (3.42 g, 14.3 mmol) in THF (55 mL) was added ammonium hydroxide (ammonia
content 28.0-30.0%) (100 mL, 1532.6 mmol). The reaction mixture was stirred at
ambient temperature for & days. The reaction mixture was extracted with diethyl ether.

25 The combined ether soiution was dried over Na,SO, and distilled under atomophere at
50°C 1o yieid a THF solution of pent-4-enylamine, which was used for next step
reaction without further purification.

C. 8-Oxo-1,6-dihydropyridazine-3-carboxylic acid monohydrate (1.60 g,
10.1 mmolj, chloroform (36 mL), dimethylformamide (0.25 mL) and thionyl chioride

30 (3.05 mL) were added to a 100-mL. round bottom flask. The reaction mixture was
stirred af 69°C for 43 h and then evaporated to dryness. The solid residue was
dissoived in dichloromethane and the solution was added dropwise to the mixture of
pent-4-enyiamine in THF prepared above and fristhylamine at ambient temperature.
After stirred for 1 h, the reaction mixture was diluted with dichloromethane and washad

35 with 10% HCI, saturated NaHCO; and waier. The organic layer was dried over
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10 carbonyl chloride to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (3- methylbutyl)amide,
the title compound was obtained as a white powder (47% vyield). 1H NMR (300 MHz, CDCI3) 6 8.04,
7.82,7.54,6.99, 3.97, 3.90-3.54, 3.51-3.44, 1.75-1.62, 1.53-1.46, 0.92. MS (ES+) m/z 454.3 (M+1).
15EXAMPLE 3.2 6-[4-(4-METHYLPIPERAZINE-1-CARBONYL)PIPERAZIN-1-Y14PYRIDAZINE-3-
CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE Following the procedure of Example 3, making

variations onlynas, sesjuirRckie s dametRdpiperazingekikal *B?%&«N@B'Hr%éﬂ FER) afforded
¥ -

isoxazole-5-carbongll chloride to 20react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid

(3-methylbutylj8mPIE b aRR MBI FUE W LEtaied’ad g White powder (79% yield). 1H NMR (300
MHz, CDCI3) 8.01, 7183, 6.96; 8 908/ B8¢f05drBiby 80421338+ 3:B6xBid Hcki 44124 Xr3Mhide 75-1.62,

1.48, 0.92. MSS(F{:T%)S%E 4044 {() . 81% %%%Llﬁ gcgtanitfiklaé%g\érflﬁg egc:ﬂs added piperazine

6-(4-BENZOYLPIPERAZIN-1-YL)PYRIDAZINE-3-CARBOXYL .
CYCLOPROPYLETHYH AR Thepsmsimng thésroretiresr tx & preosemiaiking Variations only as

requirled toduseriai&rmeyléﬁélta;fm&dn \pﬁcaaﬁlfpimé(ﬁlzwlﬁz?nﬁ@ﬂb@ﬂ&s%ﬂ@ﬂﬂ@f@drga@&w&bﬁ@iDert’éllZin-
301vl.Dvridazine.3. i (o de. the i o
whits ol (oo A R Co b Ty depiete W6l SSTRelepbtAs e aber o5, °

0.80-0.66, 0.48Baf0¢ (R I9-0/ @M HES-ANG I B80LUE(NEHE) e was extracted with etEXAMIMLE 3.4

6-[4-(2-ETHY LAY R ¥R BERAZRNL-KAP Y BID AN E73 RARBXLIG AGH R ted to yield
(2-CYCLQPR PY;LQETHYL AMIDE Fol’owmgatgap{sgéx%j%e of Example 3, making variations only as
Z

required t0 5uSEEHSIBIRYII GRS G ot 5 ¥56ny! chloride to react with 6-

piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title compound was obtained

as a white solid (71%yigld). A1 NMB00 MIEZGROIR):A B0 %-SiA% 10 3 86320375 3.68.
3.57,2.57,1.70, 1.50-1.55, 0.90, 0.45, 0.10. MS (ES+) m/z 374 (M+1). 10
{0 the following exampies.

15 EXAMPLE 1
SYNTHESIS OF 4-METHYLPENTANOIC ACID {6-[4-(2~
TRIFLUOROMETHYLBENZOYL)-PIPERAZIN-1-YLIPYRIDAZIN-3-YLIAMIDE

To a stirred solution of [4-(6-aminopyridazin-3-yl)piperazin-1-yl}(2-

20 trifluoromethyl-phenyfimethanone (0.228 g, 0.645 mmol} in tetrahydrofuran (10.0 mL)
was added 4-methyipentanaic acid (0.500 g, 4.30 mmol) followed by (3-
dimethylaminopropylj-ethyl carbodiimide (1.0 mL). The mixture was stirred at ambient
temperature overnight. Waier was added and the mixture was exiracted with ethyl
acetate. The combined organic layer was dried with Na,S0O,, concentrated, and the

25  residue was dissolved again in a smail amount of ethyl acetate. The solid, which
precipitated by dropwise addition of hexane was filtered off and dried in vacuum to give
the title product {(0.070 g) as a white solid in 24% vield. "H NMR (300 MHz, CDCly) &
9.15, 8.36, 7.74, 7.863, 7.56, 7.38, 7.05, 4.03-3.98, 3.83-3.89, 3.69-3.62, 3.55-3.53,
3.33-3.31, 2.51, 1.63-1.61, 0.91.

30

EXAMPLE 1.1
4-PHENYL-N-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZIN-
3-YL}IBUTYRAMIDE

Following the procedure of Example 1, making variations only as required to

35  use 4-phenylbutyric acid in place of 4-methylpentancic acid o react with [4-(6-
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EXAMPLE 3.5 6-(4-CYCLOHEXANECARBONYLPIPERAZIN-1-YL)PYRIDAZINE-3-CARBOXYLIC
ACID (2-CYCLOPROPYLETHYL)AMIDE Following the procedure of Example 3, making variations
only as required to 15 use cyclohexanecarbonyl 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 (58% yield). 1H NMR (300 MHz, CDCI3) 5 8.06, 7.99, 6.99, 3.88, 3.79,
3.68, 3.56, 2. %niﬂxc@ﬂ/ribl&n B%p]p@ﬁamzmzf%trmmp@@tﬁy&ﬁ@%ﬁﬁdtﬁﬁ%@m/ﬁ@%dMﬂ) 20

EXAMPLE 3.6 644- RIFL OMETH RAZI Y, #BAé
CARBOXYLIC A’&ﬁ‘b ( ME‘[%%@S'?YL Cﬁ%%%\é%%v yl ieg)pr"c})%re ure gm le 3, nzlaklng
variations only &8 réqdiréd fo "Qﬁasé-Qﬁtrﬁ'lﬁ@ré’rﬁ&ﬁé@ﬁeﬁ%@yﬂ@th?@é‘{ﬂ%%% §f93 -3.88,

isoxazole-5-carbenykehipgele tyreaet with 6xpipesazin-lag-pyridazine-3-carboxylic acid
(3-methylputyhamide, the title compound was obtained as a white solid (83% vyield). 1H NMR (400
MHz, CDCI3) 6 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). 30 EXAMPLE 3.7 EXAMPLE 1.2.

644-(5-CHLORD:2-FRATIMQROMIETH KL BTNEOIIR BERAGIN I LY BIBAZIEBGARBOXYLIC

ACID (3-METHYLBUTYL)AMI D ollowing th ﬁfrocedure of Example 3, making variations
only as required to 35use 5-chloro-2- fﬂfﬂﬁ’é’r%@@@%b% ?%ngﬁ?ﬁplace of isoxazole-5-carbonyl
chloride to react Wltm&mma@atzmﬂr@dewr@aiEbeaffowarbommﬁgmdr(ﬁmmetbylbu@f)amm@ei ithe title

compou _ﬁ was Ob‘{; hlte oI|d %%i{% P %4%%% Ig’% g?qz?'\gm 8[3@13) 8 8.06,
7.85,7. &p 7 S %‘Jﬂ mf"é? eﬂy 4y é’%fg Sy miz 4845 (M+1
4-(6- ammopyradazm -3-yhpiperazin-1-yl}(2- tz’ﬂuoromethy!phenyl) methanone the title
compound was obtained as a white powder (20% yield). 'H NMR (300 MHz, CDCl) &
9.14, 8.29, 7.67, 7.55, 7.49, 7.30, 7.01, 6.98, 6.73, 3.65-3.91, 3.86-3.81, 3.70, 3.61-
3.55, 3.48-3.45, 3.26-3.24, 2.57, 2.45, 1.96.

15
EXAMPLE 2
SYNTHESIS OF 2-BENZYLOXY-N-{6-[4-(2-
TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]-PYRIDAZIN-3-YLIACETAMIDE
20 To a stirred solution of [4-(6-aminopyridazin-3-yi)piperazin-1-yl]-(2-

trifluoromethyiphenyhmethancne (1.30 g, 3.7 mmol} in dichloromethane (60 mL) was
added diisopropylethylamine {1.5 g}, followed by 1-hydroxybenzotriazole monohydrate
(1.1 g) and N-(3-dimsthylaminopropyl}-N -ethyicarbodiimide (2 mL). The resulting
mixture was stirred for 15 minuies and then benzyloxyacetic acid (1.2 mlL) was added.
25  After stirring for 2 hours the reaction mixture was washed with 10% HCI, 1 N NaOH
and water, dried over anhydrous Na,S0O, and concentrated in vacuo to afford the final
amide as a dark yeliow oil. The oil was purified by column chromatography
(dichloromethane:MeOH = 98:2) providing 1.64 g of pure final compound as a white
solid in 89% vyieid. "H NMR (300 MHz, CDClg) 6 9.12, 8.29, 7.72, 7.63-7.48, 7.35-7.33,
30  6.99,4.65 4.10, 4.05-3.83, 3.66-3.54, 3.33-3.28. MIS (ES+} m/z 500.2 (M+1).
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EXAMPLE 3.8 6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE Following the procedure of Example 3,
making variations only as required to 10use 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 solid (92%). m.p. 95-98 C. 1H
NMR (300 MHz, CDCI3) 68.05, 7.96, 7.74, 7.65=%.Riupf-8% 6.99, 4.08-3.22, 1.55-1.46, 0.80-0.67,
0.48- 0.42, 0.10-0.97 \;,%C I\bll\é%)(LélMHz CDCI%?_S 167.6, 162.9, 160.0, 145.4, 134.2, 132.3,
151295, 127.2, 1 55 A 3l Y 3 OME R BENES V3o 8 8R4 Ble 4.2, ms
(ES+) m/z 448.2 (|v|+1) EXAMPLE 3.9LIPYRIDAZIN-3-YL}BUTYRAMIDE
6-[4-(2-CHLORO-5-FLUOROBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3- 20CARBOXYLIC ACID
(2-CYCLOPROPYLETHYL)AMIDE Following the procedure of Example 3, making variations only
as required to use 2-CRIGE AR IIBERTYN hichawrlR placaBrsGKazane: Q%ﬂﬁdﬁﬁlwﬁ%?me to react

th)th 6- péperazmﬂéybwﬁld@éﬁlmeﬁﬁr%aémmwiaaﬁ(ﬁg@g)?lf&mymwmmc{mmﬂag%grc))cgur;dgvf\s/as
t .
7.41-737.7 i%@é’i’%&%'” 5 raf{é?g;{ﬁfg]fg 78588 AR ?%%T%%gigg%MR (75 MHz,

CDC13) 6 16331888, ww@ota@@cﬁiaa_a%ita%wa@(ﬁ %%M@Id}, H&MRL(ED@MH}S 20112.6, 46.0,
44.8, 44.6, 415798%6,,34.8p87054 . 2. MS S 1)02/Z 4322041, 305XAMPLE 3110 84,
6-[4-(3,3,3-TRIFLUORO-2-METHYL-2-
TRIFLUOROMETHYLPROPIONYL)PIPERAZIN-1-YL]PYRIDAZINE-3-CARBOXYLIC ACID
(2-CYCLOPROPYLETHYL)AMIDE Following thexghteducexof Example 3, making variations only as

e 0 eI BB R SBlOne o R o LBRle

carbonyl chloride to react iperazin-1-y

cyclopropylethyDamide, the title compound wés &8awhite solid (35% yield). 1H NMR (300
MHz, CDC13) 8802, 7.96, 6.80, 3.91-3.75, 3.58, 1.58-1.48, 0.78-0.63, 0.48-0.43, 0.11-0.04. MS (ES+)
m/z 468.,2-(M+1) EXAM

6-[4-(2,2- IMETHYLE’?Q&%%WL?EEI‘!HR?%ﬁaWﬂﬁ%ﬂﬁ%?ﬁ«@@%ﬁ@%ﬁL%%@?&

(2-CYCLOPROPRHLRYRCETAMIDEN place of benzyloxyacetic acid to react with [4-(6-
aminopyridazin-3-yl)piperazin-1-yl}(2-triffuoromethylphenyl)methanone, the title
compound was obtained as a yeillow soiid (67% yield). "H NMR (300 MHz, CDCl,) &
8.18, 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-

20 3.33, 1.31. MS (ES+) m/z 438.4 (M+1).

EXAMPLE 2.3
2-CYCLOPROPYLMETHOXY-N-{6-[4-{2-
TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]-PYRIDAZIN-3-YLJACETAMIDE
25
Foliowing the procedure of Example 2, making variations only as required to
use cyclopropylmethoxyacetic acid in place of benzyloxyacetic acid to react with [4-(6-
aminopyridazin-3-ylpiperazin-1-yi](2-trifluoromethyiphenyi)methanone, the title
compound was obtained as a white powder (41% yieid). "H NMR {300 MHz, CDCL) 5
30 917,832,772, 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).

68



10Following the procedure of Example 3, making variations only as required to use
2,2-dimethylpropionyl 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 (64% yield). 11-I NMR (300 MHz, CDCI3) 3 8.05, 8.01, 6.98, 3.86-3.73, 3.57,
1.57-1.48, 0.79-0.70, 0.52-0.45, 0.16-0.12. MS (ES+) 15m/z 360.0 (M+1). EXAMPLE 3.12
6-[4-(5-CHLORO-2- TRIFLUOROMETHYLBENZ%%;I EE&AZIN -1-YL]PYRIDAZINE- 3-CARBOXYLIC
ACID (2-CYCLOPROPYLETHYL)AMIDE 20Folléwing the procedure of Example 3, making variations
only as required-tg-teTbieH s ol B eii{iotoitréthaddnz o Cmontiel in Hacd! s bYRTHIE S bonyl

chloride to react with 6-piperazin-1-yl-pytigezingsFgarpexyheasid@-gyclopropylethyl)amide, the title
compound was obtained as a white solid (58% yield). m.p. 164-166 C. 1H NMR (300 MHz, CDCI3)
68.07, 7.96, 7.69, 7.54, 7.02, 4.07-3.35, 1.52, 0.79-0.68, 0.48- 250.43, 0.14-0.08. MS (ES+) m/z 482.1
(M+1). EXAMPLE 3.I3liowing the procedure of Example 2, making variations only as required o

GAi-(5 FLUORTRIE QB ANETHYL SENFOXLIPIPERAZIN I YRYBIDAZING GARBOXYLIC

ACID (2- CYCLOP OPYLETHYL E 30Following the procedure of Example 3, making variations
only as requ|r@d“ﬂﬁ%é’@aﬁiﬁb?’o\l’épfﬁﬁ[ﬁ%‘ﬁﬁéﬂﬁ?rﬁ%ﬁ?%@ﬁﬂ@ﬁ%@%@%ﬂ%xﬁfb@% -carbonyl

chloride to reagbwilbuBdPiRes aZitihayl -y Hdaaib 3R RVHG R c&mwmgpwaymm the title

7 72111 28 T08 7 00, 100 11005 06+ 6413 G S 513 58, A8 079,669 BBz,

0.11-0.090  3.61, 3.58-3.56, 3 AEXAMPLE MR (ES+) m/z 468.3 (M+1).
644-(2,6-DIFLUOROBENZOYL)PIPERAZIN-1-YL}PYRIDAZINE-3-CARBOXYLIC 5ACID
(2-CYCLOPROPYLETHYL)AMIDE Followin rEf%,thegrocedure of Example 3, making variations only
as required to use 2,6-difluorobenzoyl chloride i Oxazole-5- -carbonyl chloride to react with

6-piperazin-1-yl-pyrida2ire’ rearabfic-adic (2 cycioribopynet byl Rmdaie ] tnesitie ¢oqp@ind was
obtained as a Wh”%?#%%gﬁﬁg{ ¥ﬁ§@%ék%§¢ﬂ'§:8ﬂ%@<wi%m&ﬂ%%ﬁ%&% S9AMgR: 7-44-7-38,

702696 4.0-3.99, 3.8 58-3.5 1.52

Following the procedure of Example 2, making variations only as required to
use 2,2,3,3-tetramethyicyclopropanecarboxylic acid in place of benzyloxyacetic acid to
react with [4-(6-aminopyridazin-3-ylpiperazin-1-yi}(2-rifluoromsthyiphenyi)-

20  methanone, the title compound was obtained as a white powder (48% vyield). "H NMR
(300 MHz, CDCI,) 8 8.77, 8.28, 7.72, 7.60, 7.53, 7.34, 6.99, 4.01-3.85, 3.63-3.60, 3.52-
3.45 3.31-3.27, 1.78-1.74, 1.28, 1.20. MS (ES+) m/z 476.3 (M+1).

EXAMPLE 2.6
25 CYCLOPROPANECARBOXYLIC ACID {8-{4-(2-
TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZIN-3-YLIAMIDE
Foliowing the procedure of Exampie 2, making variations only as required fo

use cyclopropanecarboxyiic acid in place of benzyloxyacetic acid to react with [4-(6-
aminopyridazin-3-vhpiperazin-1-yli{2-trifluoromethylphenylimethanone, the titie

30  compound was obtained as a white powder (32% yieid). 'H NMR (300 MHz, CDCl,) 8
10.07,8.40,7.72,7.61, 7.53, 7.34, 7.03, 402-3.82, 3.67-3.55, 3.48-3.48, 3.30-3.27,
2.08-2.01, 1.09-1.04, 0.88-0.82. MS (ES+) m/z 420.2 (M+1).

69



1.15-1.10, 0.77-0.74, 0.49-0.45, 0.11-0.08. EXAMPLE 3.15
6[4-(PYRROLIDINE-1-CARBONYL)PIPERAZIN-1-YLIPYRIDAZINE-3-CARBOXYLIC 15ACID
(2-CYCLOPROPYLETHYL)AMIDE Following the procedure of Example 3, making variations only
as required to use pyrrolidine-1-carbonyl 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 (54% vyield). 11- NMR (400 MHz, CDCI3) 208.04, 7.98, 6.99, 3.79, 3.56,
3.47-3.45, 3.40, 1.87-1.85, 1.52, 0.80-0.72, 0.48548.2320.09. EXAMPLE 3.16

2 gll éz( 25 g\l(sc Eglp FLUW@@W@&&@EM@MBd&R@ﬁWF@%RBOXYLIC
rocedure of Example

variations only as i%ﬁi%{lﬁﬁ%é‘h%? %@SE %%%?@,L%@%@%&}r‘gh 8%&9@%’@6%&}AMEQE

isoxazole-5-carbonyl Chigrdestth eeproadiir 6 9fiperazite B-yipiiidazinet@catbdxylicatited to

(2-cycl lethy! o s Id).'H NMR
(40%3/& %pzrggéf %é&)%/ A)&ﬂgﬁggr m@w@mw@ﬂmwe@&e As e Rewds R gld),

644-(2,4-BIS- fﬁ?ﬁtﬂ'@é‘oﬁ@r@%”?%@ﬁ%@)‘?ﬂﬂ@i#ﬁﬁ%{zWW{E&WP( EEAINERSOARBOXYLIC ACID
(2- CYCLOPR@%‘mﬁﬁh{e‘(lﬂ)@m&i@&mpoﬁmllmng)tbawmﬂuﬂat@f;ﬁmwé\p les3; making-variations only

as required to I thyl I IS 5-carbo ride to
react with 6-p|5e§rﬁ) azin-1- %t)t?lrldgg]r%% gglcg%gé%hg %(?::’?ldgj (%é %%o%%de%@i)grg?dg ?{1 §l¥e?b%§1pound
was obtained é’s@vﬁ%%@ﬁlde@‘@g@@ yiekd)1 1§ WRQ@@DMH@C@@B)’IB 8.08, 8.02-7.98, 7.91,

7.54, 7.0833.97-3.86, 3.85-3.72, 3.57, 3.36, 1.52, 0.77- 0.74, 0.49-0.46, 0.12-0.09. 10 EXAMPLE 3.18
6-[4-(2 -DIFLUOROBENZOYL)PIPERAZIN-1-YLé;P<I\§\RA£DI?_éZZIIgE-B-CARBOXYLIC

N~-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZIN-3-YL}-2-
(3,3 3-TRIFLUOROCPROPOXYYACETAMIDE
Following the procedure of Example 2, making variations only as required to
15 use (3,3 3-trifluoropropoxy)acetic acid in place of benzyloxyacetic acid to react with [4-
(6-aminopyridazin-3-yipiparazin-1-ylj(2-trifluoromethyiphenymethanone, the title
compound was obtained as a white powder (50% vield). "H NMR (300 MHz, CDCI,) 8
9.03,8.32,7.75,7.63,7.56, 7.37, 7.03, 4.13, 4.03-3.98, 3.94-3.8G, 3.84, 3.71-3.63,
3.60-3.58, 3.35-3.32, 2.56-2.48. MS (ES+) m/z 506.5 (M+1).
20
EXAMPLE 2.9
3-METHOXY-N-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-
YLIPYRIDAZIN-3-YL}PROPIONAMIDE
Foliowing the procedure of Example 2, making variations only as required to
25  use 3-methoxypropionic acid in place of benzyloxyacetic acid to react with [4-(8-
aminopyridazin-3-yl)piperazin-1-yli(2-triflucromethylphenylimethanone, the titie
compound was obtained as a white powder (11% vieid). "H NMR (300 MHz, CDCl3) 8
9.44,8.31,7.74,7.63, 7.55, 7.36, 7.02, 4.02-3.98, 3.94-3.89, 3.73, 3.70-3.61, 3.57-
3.54, 3.43, 3.33-3,31, 2.73. M8 (ES+) m/z 438.1 (M+1).
30
EXAMPLE 2,10
3-PRENOXY-N-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-
YL]PYREDAZ!N—B—YL}PROPEONAMIDE
Following the procedure of Exampie 2, making variations only as required to

35 use 3-phenoxypropionic acid in place of benzyloxyacetic acid to react with [4-(8-
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ACID (2-CYCLOPROPYLETHYL)AMIDE Following the procedure of Example 3, making variations
only as required to 15use 2,5-difluorobenzoyl 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 (53% vyield). 1H NMR (400 MHz, CDCI3) 6 8.08, 8.0, 7.17-7.11, 7.03,
4.02-3.92, 3.85-3.83, 3.59-3.5, 1.52, 0.74-0.69, 0.46-0.40, 0,09-0.04. 20 EXAMPLE 3.19
6-14-(5-FLUORQ-2-TRIFLUOROMETHYLBENZQYL)PIPERAZIN-l-YL{PYRIDAZIN_E-

3-CARBOXY 138 i@z Yol gprenyl pRSBUL MR PSRV thesrse &%t Example 3,
making variatignsmnlipssequitacktoR5 s % Hunte2arfugimethyiberzopbahiordeniolplace of
isoxazole-5-car ygc lori act.with 6-pi in-1-yl-pyridazine-3-car, ic,aci

(B-oylopomy HHRIAIAE. the e Cohpatid Ws DBrainCH Al Wi Bomir Ty e 1H NIR
(400 MHz, COHEI8) 58D7,60.8957-3657 2897227, B.L8- NOB(E502 h208°4.03)3.80-3.86, 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. 30 EXAMPLE 3.20
6-[4-(2-CHLORO-4-TRIFLUOROMETHYLPYRIMIDINE-5-CARBONYL)PIPERAZIN-1-
YLJPYRIDAZINE-3-CARBOXYLIC ACID (2-CYEVOPREPYLUETHYL)AMIDE Following the
procedure of BxanleGRMBKIBY YiaFatiGAg O =—S refiRe o BUSENZOYL)PIPERAZIN-1-YL]

2-chIoro-4-trif|uoromethylpyrimidine-SWKﬁlﬁmwg%W%ﬁ Rfisaxazole-5- carbonyl chloride to
react with 6-piperazin-l-yl-pyridazine-3-carbo>%lic acid (2- cyclopropylethyl)amide, the title compound

was obtained as a whREWOVEIEE EHIEFERIP, FXERIAR (ST NHEEHTBP RS 77 'HI0EEY97, 7.01,
4.06-3.68) 3.5653 B9 -4 h€RyQpfdpiBri84:didn @d00:0be hzyioxyacetic acid to react with [4-

(6-aminopyridazin-3-ylpiperazin-1-yli(2-trifluoromethylphenyl)methanone, the title
compound was obtained as a white solid (58.5% vyield). "H NMR (300 MHz, CDCls) &
10.33, 8.40, 7.78, 7.67, 7.60, 7.36, 7.14, 7.08, 6.85, 3.90, 3.51, 3.20, 3.02, 2.82. MS
(ES+) m/z 502.7 (M+1}.
15
EXAMPLE 2.12
2-BUTOXY-N-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]JPYRIDAZIN-
3-YL}ACETAMIDE
Foliowing the procedure of Example 2, making variations only as required to
20  use butoxyacetic acid in place of benzyloxyacetic acid to react with [4-(6-
aminopyridazin-3-yl)piperazin-1-yli(2-triflucremethyiphenyl)methanone, the title
compound was obtained as a white powder (40.8% yield). 'H NMR (300 MHz, CDCls)
§6.19, 8.35,7.72,7.55, 7.33, 7.03, 4.05, 3.94, 3.60, 3.31, 1.84, 1.43, 0.83. MS (ES+)
m/z 465.6 (M+1).
25
EXAMPLE 2.13
2-METHYL-1-{8-4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZIN-
3-YLCARBAMOYL}PROPYLAMMONIUM CHLORIDE
Following the procedure of Example 2, making variations only as required t¢
30 use 2-amino-3-methylbutyric acid in place of benzyloxyacetic acid to react with [4-(6-
aminopyridazin-3-ylipiperazin-1-yl}{2-trifluoromethylphenyl)methanone and then
freated with HC, the titte compeund was obtained as a white powder of HCI salt (48%
yield). 'H NMR (300 MHz, DMSO-ds) 6 11.53, 8.50, 8.12, 7.84, 7.76, 7.68, 7.62, 7.54,
3.80, 3.36, 3.25, 2.20, 0.98. MS (ES+) m/z 451.2 (M+1).
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EXAMPLE 3.21 644-(2-FLUOROBENZOYL)PIPERAZIN-1-YLFYRIDAZINE-3-CARBOXYLIC ACID (2-
CYCLOPROPYLETHYL)AMIDE Following the procedure of Example 3, making variations only as
required to 10use 2-fluorobenzoyl 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 (20.3% yield). 1H NMR (300 MHz, CDCI3) 6 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, 0.78-0.69, 0.48-0.42, 0.11-0.05. 15 EXAMPLE 3.22
644-(3-FLUORO-2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE- 3-CARBOXYLIC
ACID (2-CYCLOPROPYLETHYL)AMIDE FollowitdvtHetpeotédure of Example 3, making variations

only as required to 20use 3-flugro-Z-irfieiomethylbenzeyhsiatide-in place of isoxazole-5-carbonyl

compound was oblAHER B WA SLRRSE 1o e AL KR So0 N DI 805, 7.07,

7.65-7.5% 7.29, 7.1Z B8.00in4. 0% 398898 .7 2318184 23188kih 0766 7lly 2:d 8:Qu42¢Ac10-0.05 25

e S SR (Dhe R QRO T LB NG QU2 R At LIEXRIDAZINE-

3-CARBOXYLIC ACID (3-CYCLOPROPY OPYL)AMIDE Following the procedure of Example 3,
making variatbiPEi B! redfaiieduer goaisernanyB:olian aotoMe fREmRRtthRte bR PRite of

isoxazole-5-caghonyichieride e ceast Withngripesazink-ytpyridazine-8-garboxytic aeid 7 53,
(3-cyclopropylpropyl)amide, the title_compo ng was ohtained as a hi; %er %490/ leld). 1H NMR
(300 MHz, C[fcﬁ%’));a%oﬁ?%éﬁ‘%?%@%%a% ,6a3db@3%98§. ,%:%@ﬂ-ﬁ:é%‘, g&,ggvsg) 3 %i%.%a, 1.28,
0.69-0.62) 0.4873375®.04-0.037. °C NMR (300 MHz, CDCl,): 172.52, 167.57, 157.94, 150.00,

134.42, 132.38, 129.45, 127.78, 127 .28, 127 14, 126.93, 126.88, 126.82, 121.82,

116.27, 56.34, 46.47, 45.65, 45.33, 41.25, 40.26, 38.49, 37.05, 34.74, 28.85, 25.14.

MS (ES+) m/z 540.1 (M+1).

15 EXAMPLE 2,15
2-(2-CYCLOPROPFYLETHOXY)-N-{B-[4-(2-
TRIFLUOROMETHYLBENZOYLYPIPERAZIN-1-YL]-PYRIDAZIN-3-YLJACETAMIDE
Following the procedure of Exampie 2, making variaiions only as required to
use 5-(2-cyciopropylethoxy)acetic acid in piace of benzyloxyacetic acid {o react with {4-
20 (B-aminopyridazin-3-ylipiperazin-1-yi}(2-trifluoromethylphenylimethanone, the title
compound was obtained as a white solid (0.056 g, 41% yield). "H NMR (300 MHz,
CDCis) 6 ©.15, 8.32, 7.73-7.7, 7.61-7.53, 7.35-7.33, 7.0, 4.07, 3.87-3.89, 3.64, 3.57-
3.54, 3.32-3.29, 1.57-1.51, 0.85-0.75, 0.52-0.48, 0.09-0.07. °C NMR (75 MHz, CDCls)
5 168.8, 167.5, 158.3, 148.3, 134.4, 132.3, 129.3, 127.7, 127.5, 127.2, 127.1, 128.8,
25 126.7,126.3, 125.4,121.8, 120.8, 115.5, 72.2, 70.2, 46.4, 45,5, 45,1, 41.2, 34.5, 7.8,
4.2 MS (ES+) m/z 478.3 (M+1).

EXAMPLE 3
SYNTHESIS OF 8-[4-(ISCXAZOLE-5-CARBONYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
30 CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE
To a stirred solution of §-piperazin-1-yl-pyridazine-3-carboxyiic acid (3-
methylbutyliamide (277 mg, 1 mmol} in dichloromethane {15 mL) was added
isoxazole-5-carbonyi chioride (1.0 mmol) as a dichloromethane solution in the
prasence of tristhylamine (0.4 mlL) at ambiant temperature. After 1 hour the mixture

35  was evaporated and the residus was subjected to column chromatography. Final
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EXAMPLE 3.24 6-[4-(5-CHLORO-2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-
3-CARBOXYLIC ACID (3-CYCLOPROPYLPROPYL)AMIDE 5Following the procedure of Example 3,
making variations only as required to use 5-chloro-2-trifluoromethylbenzoyl chloride 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 solid (73% yield). 11-l NMR
(300 MHz, CDCI3) 6 8.05, 7.86, 7.68-7.65, 7.53-7.5, 7.35, 6.99, 4.05-3.99, 3.89-3.67, 3.52-3.46,
103.37-3.34, Presicevas3nokeisd a5 seligd00 95D ¥ielh 55, 03 AR RIS Mbstoicts) 6
165.9, 162.9, 8%59.9; 8457400, 3388, 339954 3659,3129,4,128.621283}1 1421 4. 02118,(846.8,44.5, 44.3,
41.3, 39.2, 3&%&(}9%}?&5 4.4. MS (ES+) m/z 496.3 (M+1). EXAMPLE 3.25

156-[4-(5-FL 0-2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-
3-CARBOXYLIC ACID (4-METHYLPENTYL)AMIDE Following the procedure of Example 3,
making variations only as required to use 5-fluorge2sitfluorpmethylbenzoyl chloride in place of

(methy oG ARG ol Sorhsa L e B Tt S ooy YENMR (300
MHz, CDCI3) 6 8.04, 7-86}-7 YA TAZINE - 26-ARBUK0B4T. 04,18, 98 MET 02,68 BYOOABIIDE: 3.46-3.40,

3.36- 3.33, 1.61-1.50 48l 2Re 03k MM B EMRAHE. GRGHSLELEEH %ﬁﬁ-%s%@%@r@%&
145.5,136.8, 129.7, 127.6, 127.7,127.2, 125.1,123.3, 121.4, 116.8, 116.5, 114.9, 114.6, 113.9,

112.5, 46.3, 4455, sty Birlysroge b7 PyRac s AecaiRe b ARSHS b RIBSUAINFRIFZERAMPLE
3.26 6-145(2- TR BLUO RGIMEE HYL BENY Qi) PERERAZN- 1- NP EIDAZI D3 x{@ARBWX Y3:IC ACID
(4'METHYLP%¢I\&%\§“E}@%W%%, the title compound was obtained as a white powder (47% vyield). H

NMR (300 MHz, CDCls) & 8.04, 7.82, 7.54, 6.99, 3.97, 3.90-3.54, 3.51-3.44, 1.75-1.62,

1.53-1.48, 0.92. MS (ES+) m/z 454.3 (M+1).

15 | EXAMPLE 3.2
B-[4-(4-METHYLPIPERAZINE-1-CARBONYL)PIPERAZIN-1-YL]IPYRIDAZINE-3-
CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE
Following the procedure of Example 3, making variations only as required to
use 4-methylpiperazine-1-carbonyl chloride in place of isoxazole-5-carbonyl chloride to
20  react with B-piperazin-1-yl-pyridazine-3-carboxylic acid {3-methylbutyl)amide, the title
compound was obtained as a white powder (79% yield). "H NMR {300 MHz, CDCl3) &
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. MS {(ES+) m/z 404.4 (M+1),

25 EXAMPLE 3.3
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 benzoyl chloride in place of isoxazole-5-carbonyl chloride to react with 6-piperazin-
30  1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyljamide, the title compound was
obtained as a white solid (92% yield). "H NMR (300 MHz, CDCl,) § 8.04, 7.97, 7.44,
5.98, 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
(M1}
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30Following the procedure of Example 3, making variations only as required to use
2-trifluoromethylbenzoyi 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% vyield). 1H NMR (300 MHz, CDCI3) 6 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- 3.31, 1.62-1.53, 1.28-1.21, 0.86. 13C NMR (75
MHz, CDCI3) 6 167.5, 162.9, 159.9, 145.3, 134.2, 132.3, 129.4, 127.0, 126.7, 126.2, 125.4, 121.7,
112.5, 46.3, 44.5, 44.3, 41.2, 39.6, 35.9, 27.7, 274 MBLE WM& (ES+) m/z 464.5 (M+1). SEXAMPLE
3.27 644-(4-FLUORG 24T RIETHOROVMETHYEBENZONL) FMPERAZINZINK LI R X R BIAZNE-

3-CARBOXYI__}\%§% #Qd@&&gkgﬁﬁ%ﬁﬁwﬂ\% MIDE Following the procedure of Example 3,
y o use 4-

making variations only as require uoro-2-trifluoromethylbenzoyl chloride in place of

isoxazole-5-carbonylcHigde o reerd wath e-pasertz ih-TSALDY NaEINEBo0d BE Xt aeidio
EZ-cyclop@pylsém)@mmmﬁ e comport was bizined -as-8onhite el (83004 Vigld- LhINMR
300 MHz, CDCI3) 68.05, 7.97, 7.46-7.42, 7.39-7.29, 6.97, 4.07-4.01, 3.89-3.67, 3,58-3.51, 3.36- 3.32,
1.53-147, 0.7620887 0748 6P45 8180 (58 ﬁ%@*ﬁw ??Wﬁr%pé'&%%ﬁ)@’fé%ﬁhfé%, 162.8, 160.6,
159.9, 145.4, 8060 IRDES1OMDNAd 8572 WHBstsAILA(B] BlyieT))1 5 HIMMR 138088 HE1 25 CAs &, 44.5,

44.3, 41.3, 395,344, 8.6 fh 13 MS((ESH) /2 486LUIMSLY, 4 70 4 50 4 55 090 o EXAMBLE 3.28

644-(2-NITROBENZOYOPIPERAZIN-1-YLIPYRIDAZINE-3-CARBOXYLIC'ACID (3-
20METHYLBUY (BAKMIDE 374 @6iibiving the procedure of Example 3, making variations only as
requiredp use 2-nitrobenzoyl chloride in place of isoxazole-5-carbonyl chloride to react with 6-
piperazin-1-yl-pyridazine-3-carboxylic acid (3-mg§§x}@%yé)§rgide, the title compound was obtained as a
white solid (72% yield). 1H NMR (500 MHz, CDCI3) .24,'8.07, 257.84, 7.76, 7.63, 7.44, 7.01,
4.12-4.26, 3.75-8.95C3 600BIAAANBEARAS) N B2 10 BDAAKE-(ES P ik 27 L1 ARBOXYLIC

ACID (2-CYCLOPROPYLETHYL)AMIDE
Following the procedure of zxample 3, making variations only as reguired to
15 use cyclohexanecarbonyl chloride in place of isoxazole-5-carbonyl chloride to react
with 8-piperazin-1-yl-pyridazine-3-carboxyiic acid (2-cyclopropyiethyl)-amide, the title
compound was obtained as a white solid (58% yield). "H NMR (300 MHz, CDCl;) &
8.06, 7.99, 6.99 3.88, 3.79, 3.68, 3.56, 2.50, 1.87-1.84, 1.48-1.60, 1.24-1.34, 0.786,
0.47, 0.1G. MS (ES+) mvz 388 (M+1).
20
EXAMPLE 3.6
6-{4-(2-TRIFLUOROMETHOXYBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE
-oliowing the procedure of Example 3, making variations oniy as required fo
25  use 2-rifluoromethoxybenzoyl chioride in place of isoxazoie-5-carbonyl chioride io
react with G-piperazin-1-yl-pyridazine-3-carboxylic acid (3-methylbutyhamide, the title
compound was obtained as a white solid (83% yield). 'H NMR (400 MHz, CDCl;) 8
8.06, 7.85, 7.53-7.32, 7.01, 4.12-3.36, 1.75-1.66, 1.54-1.48, 0.88. MS (ES+) n/z 466.2
(M+1).
30
' EXAMPLE 3.7
6-[4-(5-CHLORO-2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-
3-CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE
Following the procedure of Example 3, making variations only as reguired fo

35 use 5-chloro-Z-trifluoromethyibenzoyl chioride in place of isoxazole-5-carbonyl chioride
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EXAMPLE 3.29 644-(2-CHLOROBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-CARBOXYLIC ACID
(3- SOMETHYLBUTYL)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). 1H NMR (500 MHz, CDCI3) 5 8.05, 7.85, 7.43-7.46, 7.31-7.40, 7.00,
4.04-4.10, 3.75-3.94, 3.34-3.52, 1.65-1.75, 1.52, 0.94. MS (ES+) m/z 416 (M+1). EXAMPLE 3.30
56-[4-(2,4-DICHIEBR OBERP DY ETPP BRRAZIA 1 3B YRINA L REIIORRBERY R ide e
(3-METHYLBUYRYd)AMIRE was biedawingsheyprrcesivresotbxampledd, makingvanatqasmnly as
required to us 4&0@{ r g é( hloride i rf fiso le-p-c r}g{ yl.chlorid react with

6 piporazin1 L Hy RO S DO Bcid LAy ILty i des s Tne domtius Yo obtained
as a white solitt 0% yietd) SHNNMR (500 MHz, CDCI3) 8 8.07, 7.85, 7.47, 7.35, 7.28, 7.01, 4.02-4.09,
3.75-3.935 3.33-3.52, 1.65-1.75, 1.52, 0.94. MS (ES+) m/z 450 (M). EXAMPLE 3.31 15ACETIC ACID
2-{446-(2-CYCLOPROPYLETHYLCARBAMOYLZ&YRIDAZIN-3-N-
PIPERAZINE-1-CARBONYLIPHENYL ESTER E*AMidifowifig the procedure of Example 3, making
variations only as requirednRiBse@reyisaiiCyl@t KEoNdeRPplase b isexizoibacarsonyl chloride to

react with 6- piperazin-1-yl-py¥i %.B?ﬁ" - jc-agid (25 hamide, the title 20
compound was obtained as%i%x%nte SO |] %{gﬁéiglﬂe d). J&%E?g%%%%@gg& 6 8.06, 8.00, 7.00,
7.47,7.34-7.29, 7,18, 819819 G 3 p2e8 608 2828 31 mEkng 82041810 A1) RS ¢HEEr Tz 438

(M+1). EXAMBLE3:3 R 0romethylbenzoy! chioride in place of isoxazole-5-carbonyl chioride to react
25644-(5-CHLORO-2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLEYRIDAZINE- .

3 CARBOXY LI ACTE e CY BB A E Tr oL IGE 0 DB Example 3,
making variatictrspniycs regiikated asse Briklerd (R Mliorom o éhZ oy Netforsde Miptace of

isoxazole-5-caxbpnyl chlgeidedp reagt with 6-piperazing Lylpysidazine3searbexyligagig(Zyayclobutyl-
30ethyl)amide, the titie compound was obtained as a white powder (71% yield). IH NMR (300 MHz,

CDCI3) 6 8.00-4288, 0660751 MIdR, 3 BBld660540:3187-9. 4828054 B642.471388 MR, (75 MHz,
CDC13)16;16619¢ 162:8; 158:8,1145501881% 438.9, 1298,45.3, 44.5 44.4, 41.2, 396, 34.5, 8.5,

4.2. MS (ES+) m/z 448.2 (M+1).

EXAMPLE 3.9
6-{4-(2-CHLORO-5-FLUCROBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
20 CARBOXYLIC ACID (2-CYCLOPROPYLETHYLIAMIDE
Following the procedure of Example 3, making variations only as reguired to
use 2-chloro-5-flucrobenzoyl chioride in place of isoxazote-5-carbonyl chloride to react
with 8-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyciopropylethyliamide, the title
compound was obtained as a white solid (94% vyield). m.p. 194-196°C. "H NMR {300
25  MHz, CDCly) & 8.05, 7.96, 7.41-7.37, 7.11-7.03, 7.00, 4.07-3.34, 1.55-1.48, 0.79-0.68,
0.48-0.42, 0.11-0.08. °C NMR (75 MHz, CDCl,) § 165.7, 163.0, 160.0, 159.7, 145.5,
136.7,131.5, 127.1, 125.3, 117.8, 115.2, 112.5, 48.0, 44.8, 44,5, 41.2, 39.6, 34.5, 8.6,
4.2, MS (ES+) m/z 432.2 (M+1).

30 EXAMPLE 3.10
6-[4-(3,3,3-TRIFLUORO-2-METHYL-2-
TRIFLUOROMETHYLPROPIONYLPIPERAZIN-1-YLIPYRIDAZINE-3-CARBOXYLIC
ACID (2-CYCLOPROPYLETHYL)AMIDE

Foliowing the procedure of Example 3, making variations only as required to
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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). EXAMPLE 3.33

644-(5-FLUORO-2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL)PYRIDAZINE- 3-CARBOXYLIC
ACID (2-CYCLOBUTYLETHYL)AMIDE 5Following the procedure of Example 3, making variations only
as required to use 5-fluoro-2-(trifluoromethyl)benzoyl chloride in place of isoxazole-5-carbonyl chloride

to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (2- cyclobut Iethyl%gmide, the title compound
was obtained A8 A whid RAeF (720 yrett UDEP RFIRY P560 RF2 VD) BiEE6S FREFORLE7 20,
7.06, 6.95, 4.0%iHBA-30fide. 40DrH03:28; 2-Bipeladdr-1-57o 3G NMR(300ckiHz 280 CI3) 6 166.0,

162.8, 162.6, é§5??g§g8]:p4§%%ﬁ§%%§sﬂé 'tiasg.g::gmégémé'_ ¥ &té@m@@a&%@v@téé@i& 34 Ligde 0. 404,

44 .6, 44 .4, 41. m/z 480.5 (M+1). EXAMPLE 3.34
156-[4-(5-CHL B OB ERIFVHD RONE THYIBEREEOFIPERAZIN-10v [ JBY RIBAZTRE-C3,

3-CARBGXYI4GAECH HEXELAN Es+) Rodowing e procedure of Example 3, making variations
only as required to use 5-chloro-2-(trifluoromethyl)benzyl chloride in place of isoxazole-5-carbonyl

chloride to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid hexylamide, the title 20compound
was obtained as a white powder (55% vyield). 1EFRMRLEBG01MHz, CDCI3) 3 8.07, 7.86, 7.66, 7.51,

7.34, 700, 4.00: 3,883 BB AT R SobRA SRISEAT OAT 1D MM T MRERDGE) 6 166.0.

162.9, 159.9, 145.5,138.9, 135.9, 129.8, 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, 149 PMS G EHPRIFUDE-S (MY WEHEXAMPLE 3.35
6-[4-(5-B0UORO-2-T Rtk QREMEET dd¥fihB ENZM ) B AR kARG ERAN chs only as reguired to

YLIPYRIDAZINE 3 CARBOXILIG ACIR (76 Y CLOPROBYLETLXLIAMIDE Following the procedure
i to 30u - -triffluoro y

ugse gimet a R
of Example 3, making vanations only as require se 5-fluoro-2-tri methylbenzoyl chloride in

place of iSoxawi*@Bjmm‘%cyﬂ@wj@azin@-&carboxyiic acid {2-cyclopropylethyl)amide, the title
compound was obtained as a white solid (64% yield). "H NMR (300 MHz, CDCl3) §
8.05, 8.01, 6.98, 3.88-3.73, 3.57, 1.57-1.48, 0.79-0.70, 0.52-0.45, 0.16-0.12. MS (ES+)
15 m/z 360.0 (M+1).

EXAMPLE 3.12
6-[4~(5-CHLORO-2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-
3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
20 Foliowing the procedure of Exampie 3, making variations only as required to
use B-chioro-2-trifluoromethylbenzoyl chioride in place of isoxazole-5-carbonyl chloride
to react with 6-piperazin-1-yl-pyridazine-3-carboxyiic acid (2-cyclopropyiethyl)yamide,
the title compound was obtained as a white solid (58% vyield). m.p. 164-166 °C. H
NMR (300 MHz, CDCls) & 8.07, 7.96, 7.69, 7.54, 7.02, 4.07-3.35, 1.52, 0.79-0.68, 0.48-
25 043, 0.14-0.08. MS (ES+) m/z 482.1 (M+1}.

EXAMPLE 3.13
8-[4-(5-FLUORQO-2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL.]JPYRIDAZINE-
3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

30 Following the procedure of Example 3, making variations only as required to
use 5-flusro-2-triflucromethylbenzoyl chicride in piace of isoxazole-5-carbonyl chloride
to react with 6-piperazin-1-yi-pyridazine-3-carboxylic acid (2-cyclopropyiethyljamide,
the title compound was obtained as a white powder (65% vield). 'H NMR (400 MHz,
CDCls) & 8.05, 7.88, 7.74, 7.27-7.24, 7.09-7.08, 7.00, 4.08-3.96, 3.64-3.68, 3.55, 3.36,
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to react with 6-11,41diazepan-1-ylpyridazine-3-carboxylic acid (2- cyclopropylethyl)amide, the title
compound was obtained as a white solid (60 % yield). NMR (CDCI3, 300 MHz) 8.07-7.85, 7.71-7.6,
7.23-7.08, 6.94-6.88, 6.34-6.31, 4.24- 4.12, 3.98-3.73, 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- 0.03. 13C NMR (CDCI3, 75 MHz) 6 167.3, 167.2, 165.7, 163.1, 162.9,
162.3, 158.9, 158.4, 144.8, 144.6, 137.1, 129.7-129.2, 127.4, 127.2, 125.0, 121.4, 116.7,116.6, 116.4,

116.3,
1.50, 0.79-0.68, 0.48-C.42, 0.11-0.08.

EXANMPLE 3.14
8-[4-(2,8-DIFLUOROBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-CARBOXYLIC
5 ACID (2-CYCLOPROPYLETHYL)AMIDE
Following the procedure of Example 3, making variations only as reqguired o
use 2,6-difluorobenzoyl chioride in place of isoxazole-5-carbonyl chioride to react with
G-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyljamide, the title
compound was obtained as a white powder (44% vyield). "H NMR (400 MMz, CDCls) 3
10 8.07, 8.07-7.99, 7.44-7.38, 7.02-6.96, 4.0-3.99, 3.86-3.83, 3.568-3.50, 3.39-3.38, 1.52,
1.15-1.10, 0.77-0.74, 0.49-0.45, 0.11-0.08.

EXAMPLE 3.15

8-[4-(PYRROLIDINE-1-CARBONYL)PIPERAZIN-1-YL]IPYRIDAZINE-3-CARBOXYLIC

15 ACID (2-CYCLOPROPYLETHYLIAMIDE
Following the procedure of Example 3, making variations only as required to

use pyrroliding-1-carbonyl chloride in place of isoxazole-5-carbony! chioride to react

with 8-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyllamide, the title

compound was obtained as a white powder (54% vyield). 'H NMR (400 MHz, CDClg) &
20 8.04,7.88,6.99 3.70, 3.56, 3.47-3.45, 3.40, 1.87-1.85, 1.52, 0.80-06.72, 0.48-0.48,

0.10-0.08.
EXAMPLE 3.16
6-14-(2,5-BIS-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
25 CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Exampie 3, making variations only as required to
use 2,5-bis-trifluoromethyibenzoyl chioride in place of isoxazole-5-carbonyl chioride to
react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyciopropylethyl)amide, the
title compound was obtained as a white powder (50% vield). "H NMR {400 MHz,

30 CDCl;) 58.08,7.99, 7.92-7.9, 7.85-7.84, 7.65 7.02, 413-4.08, 3.95-3.71, 3.57-3.55,
3.38-3.36, 1.57-1.44,0.8-0.7, 0.48-0.48, 0.18-0.08.
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114.9,114.8,114.6, 114.5, 111.5, 111.3, 48.8, 48.6, 47.6, 47.5, 45.8, 45.7, 44.1, 39.6, 34.5, 26.8,
25.4, 8.6, 4.2. MS (ES+) m/z 480.1 (M+1). 5 EXAMPLE 4 SYNTHESIS OF
6-(4-BENZYLPIPERAZIN-1-YL)PYRIDAZINE-3-CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE A
stirred mixture of 6-chloropyridazine-3-carboxylic acid (3-methylbutyl)amide 10(0.113 g, 0.5 mmol),
1-benzylpiperazine (90 mg, 0.5 mmol), tetrabutylammonium bromide (27 mg, 0.084 mmol) and
1,8-diazabicylco[5.4.0]Jundec-7-ene (152 mg, 1.0 mmol) was heated under reflux in dioxane (10 mL)
overnight. The solvent was evaporated. Residie‘ME treatdd with 2% methanol in water (25 mL). The
solid, which pre@gitaizd,Bias Riteredefbarereriad pnesvn) ke F38-my (RS REoRmEE-of the title

I 0, i - -
3.50.3.46, 2.60-2.58, 174108 LS L He. 014N (L8] s 468 T BcavipLe 5
Following the procadure of Example 3, making variations only as required o
S use 2 4-bis-trifluoromethylbenzoyl chioride in place of isoxazole-5-carbonyl chloride to
react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyllamide, the
title compound was obtained as a white powder (29% vyield). "H NMR (400 MHz,
CDCIy) 6 8.08, 8.02-7.98, 7.91, 7.54, 7.03, 3.97-3.86, 3.85-3.72, 3.57, 3.38, 1.52, 0.77-
0.74, 0.49-0.46, 0.12-0.09.
10
EXAMPLE 3.18
6-[4-(2,5-DIFLUOROBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-CARBOXYLIC
ACID (2-CYCLOPROPYLETHYL)AMIDE
Foliowing the procedure of Example 3, making variations only as required to
16 use 2 5-difluorchenzoyl chioride in place of isoxazole-5-carbonyl chioride to react with
6-piperazin-1-yl-pyridazine-3-carboxylic acid {2-cyclopropylethyl}-amide, the title
compound was obtained as a white powder (53% vield). 'H NMR (400 MHz, CDCls) &
8.08, 8.0, 7.17-7.11, 7.03, 4.02-3.92, 3.85-3.83, 3.58-3.5, 1.52, 0.74-0.69, 0.46-0.40,
0.09-0.04.
20
EXAMPLE 3.19
6-[4-(5-FLUORO-2-TRIFLUOROME THYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-
3-CARBOXYLIC ACID (3-CYCLOPROPYLPROPYL)AMIDE
Following the procedure of Example 3, making variations only as required to
25  use 5-Fluoro-2-trifiuoromethyibenzoyl chioride in place of isoxazole-5-carbony! chloride
to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (3-cyciopopylpropyllamide,
the titie compound was obtained as a white powder (28% vyield). "H NMR (400 MHz,
CDCly) 6 8.07, 7.89, 7.76, 7.28-7.24, 7.10-7.08, 7.02, 4.06-4.03, 3.80-3.86, 3.82-3.72,
3.81, 3.37, 1.76-1.70, 1.30, 0.70-0.67, 0.44-0.40, 0.03-0.003.
30
EXAMPLE 3.20
B-[4-(2-CHLORO-4-TRIFLUOROCMETHY LPYRIMIDINE-5-CARBONYL)PIPERAZIN-1-
YLIPYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
Foliowing the procedure of Example 3, making variations only as required to

35  use 2-chloro-4-triftucromethyipyrimidine-5-carbonyl chloride in place of isoxazole-5-
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20SYNTHESIS OF 1-(2-PHENYLCYCLOPROPYL)-3-{644-(2-
TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLFYRIDAZIN-3-YOUREA To a solution of
[4-(6-aminopyridazin-3-yhpiperazin-111](2-trifluoromethylphenyhmethanone (123 mg, 0.35 mmol) in
DMF (20.0 mL) was added (2- isocyanatocyclopropyl)benzene (111 mg, 0.7 mmol). The mixture was
stirred at 60C 250vernight. After cooling, the mixture was poured into water (120 mL). The white solid,
which precipitated, was filtered off and dried in vacuum to give the title product (162 mg) as a white
solid in 90% y{ieﬂltﬁ)onb‘l MNNORAS B rvtiaiz w8 DESR) 68101+ 597y e T80 F-B0a BBy IIE.82id7122-7.10, 7.06,

") m/
g101023(5|3/|5+ 1?3 8§ s ’%@F@ }%n%e“%h% e 3cAmp3 i R Rt Pak i anhe Bl 885HS (ES™) miz

3-(3-{6-[4-(2- e UBRBAETINBE GEE YL §RBERCBIN B 1) P RASAAR-3.54.13.39, 1.50,

UREIDO)PRQPIONIC ACAR ETH YL ESTTER Following the procedure of Example 5, making
variations.only as required to 35use 3-isocyanatopropionic acid ethyl ester in place of (2-

isocyanatocyclopropyl)benzene to react with [4-(6-aminopyridazin-3-yl)piperazin-1-
y1](2-trifluoromethylphenyl)methanone, the titlé=¢dvivppthimd.#as obtained as a white powder (37%

yield). 1H NMR { @%@ Mt B ERY BB P20 71441 ?Q%Yhﬁ%i&ﬁé F-3ARBOR 31854329359,
3.49-3.40, 3.28, 2.36-2.33, 1.63-1.61, 0,94-0.93. 5 EXAM

1-PENTYL-3-{644-(2- TR|FLUOROMET%\WB%PN%DW&)%W%&H@% YLFYRIDAZIN- 3-YLJUREA
Following the procedtinécnfi ik draple & dnakoid varatio Asroakras eegtinesl doly B secpéntytisocyanate in

place Of"i@ 'S%@Q%R%%‘EJQ%E%?NQ%P&@W 86@%? é’g,@zﬁe@' carbonyl chloride o react with &-

aminopyridazin-3-yl)piperazin-1-y1](2-trif uoromethyl henyl)methanone, the title compound was
obtained as a RUPFEZ0IH Y22/ E953/ - CORRIVIR &P&C‘W@tw gorigestherta 7.13, 7.63, 7.56,

7.52, 7.36, 7.08y:30n4 W=4.09:28:86-3 WwBite(hoivder 34034188, 251 kR 135060, ArikA;1.36,
0.80-0.92. MS(EE?%%%Q??(MZI&)?ZG?N 7.15-7.08, .99, 3.95-3.78, 3.58-3.5, 1.54-1.47,
0.78-0.69, 0.48-0.42, 0.11-0.05.
15
EXAMPLE 3.22
6-[4-(3-FLUORO-2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-
3-CARBOXYLIC ACID {(2-CYCLOPROPYLETHYL)AMIDE
Following the procedure of Exampie 3, making variations only as required to
20 use 3-fluoro-2-trifiuoromethylbenzoyt chioride in place of isoxarole-5-carbonyl chloride
to react with G-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropyiethyl)amide,
the title compound was obtained as a white powder (31% vield). "H NMR {300 MHz,
CDCly) 6 8.05, 7.97, 7.65-7.50, 7.28, 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.
25
EXAMPLE 3.23
B-[4-(4-FLUORO-2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-
3-CARBOXYLIC ACID (3-CYCLOPROPYLPROPYL)AMIDE
Following the procedure of Example 3, making variations only as required fo
30  use 4-fluorc-2-trifluoromethylbenzoy! chloride in place of isoxazole-5-carbonyl chioride
to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (3-cyciopropylpropyliamide,
the title compound was obtained as a white powder (49% yield). 'H NMR (300 MHz,
CDCi;) 8 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.

79



15 EXAMPLE 5.3
1-BENZYL-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZIN- 3-YL}JUREA
Following the procedure of Example 5, making variations only as required to 20use benzylisocyanate
in place of (2-isocyanatocyclopropyl)benzene to react with [4-(6-
aminopyridazin-3-yl)piperazin-1-y11(2-trifluoromethylphenyl)methanone, the title compound was
obtained as a white solid (45.6% yield). 11--I NMR (500 MHz, CDCI3) 12.0, 8.28, 7.80, 7.67, 7.62,
7.32,7.23,7.02-7.14, 4.54, 3.85-3.91, 3.69-3.76, 3,283.40, 2.94-3.10. 25 EXAMPLE 5.4
1-(4-FLUOROPHENYL)-3-{644-(2- TRIFLUORCE%E #g@}lZOYL)PIPERAZIN -1-
YLI-PYRIDAZIN-3-YL}UREA Following the procedure of Example 5, making variations only as
required to 30uUsE*4CThaTbpieideyaHad Gvisiat bEEIMEOCaREtEE SldPrdpfOBERZeAé td-react with

[4-(6-aminopyridazin-3-yl)piperaziseieyl)i2-iftuoramethyvipirenyd)-mretranopgsthe title compound was
obtained as a white solid (32.3% yleld Hz, CDCI3) 6.12. 0 .20, 7.53, 7 4,7.59,
7.39,7.33 7.16, 6. 9188%“ g é‘1‘§§ %P%a%‘ﬁ% SEeking yafizHons 5 §%%r?\$1%* 4y miz 489
(M+1). EXAME’ELEE55GB§OFO 2-trifluoromethylbenzoyl chlonde in place of isoxazole-5-carbonyl chloride

1-(2-FLUORORHENY, ﬂ?’d/%%ﬁe@zmLELMQ&QM@E%%%EMZQCY&?E @E%Mﬂropy; Jamide,

YLI-PYRIDAZIN-3- YL}UR Following the procedure of Example 5, mak mg variations only as

required to usé- flh?cfﬁ’ﬁ%?@iﬁ%%n%q@‘lﬂeﬁléééa&Qﬁe@%?a{ﬁﬁ(ﬁé’ﬁ@pr M react with
[4-(6-aminopyridazin-8-&/bpipesazinekld K2-riluoremetty|premylsnetanae s the titlecormpound was

obtained,as a white,solid, (32% yigld). 161 NMR{(p00MHz, €DGIR) 1 55 w0 nur (75 MHz,
CDCly) 5 165.8, 162.9, 159.9, 145.4, 138.8, 135.93, 135.8, 120.7, 128.6, 128.4, 121.4,
112.6, 46.3, 44.5, 44.3, 41.3, 39.2, 31.9, 20.5. 10.5, 4.4. MS (ES+) m/z 496.3 (M+1).

EXAMPLE 3.25
15 6-[4-(5-FLUORO-2-TRIFLUORCMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-
3-CARBOXYLIC ACID (4-METHYLPENTYLIAMIDE
Following the procedure of Exampie 3, making variations oniy as required fo

use 5-fluoro-2-trifluoromethylbenzoyl chioride in place of isoxazole-5-carbony! chioride
to react with B-piperazin-1-yl-pyridazine-3-carboxylic acid (4-methylpentylyamide, the

20  title compound was obtained as a white solid (10% vyield). "H NMR (300 MHz, CDCL) &
8.04,7.86, 7.75-7.71,7.26-7.22, 7.08-7.04, 6.288, 4.10-3.98, 3.90-3.70, 3.46-3.40, 3.36-
3.33, 1.81-1.50, 1.28-1.20, 0.85. "*C NMR (75 MHz, CDCl;) 8 1656.0, 162.9, 162.86,
158.9, 145.5, 136.8, 128.7, 127.6, 127.7,127.2, 1251, 123.3, 121.4, 1186.8, 116.5,
114.9, 114.6, 113.9, 112.5, 46.3, 44.5, 443, 41.3, 38.7, 36.0, 27.8, 27 4, 22 5. M3

25  (ES+) m/z 482.4 (M+1).

EXANMPLE 3.26
6-{4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID (4-METHYLPENTYL)AMIDE
30 Following the procedure of Example 3, making variations only as required 1o
use Z-rifluoromethyibenzoyi chioride in place of isoxazole-5-carbonyi chioride to react
with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (4-methylpentylyamide, the iitle
compound was obtained as a white solid (65.5% yield). "'H NMR (300 MHz, CDCl3) &
8.03,7.86, 7.74-7.72, 7.62-7.54, 7.36-7.34, 6.98, 4.08-3.98, 3.82-3.65, 3.47-3.4, 3.35-
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7.90-8.30, 7.99, 7.75, 7.63, 7.57, 7.34, 7.10-7.17, 7.01-7.07, 3.94-4.01, 3.85-3.92, 103.56-3.66,
3.41-3.49, 3.24-3.29. EXAMPLE 5.6
1-PHENETHYL-3-(644-(2-TRIFLUOROMETHYLBENZOYL)-PIPERAZIN-1-YLI-
PYRIDAZIN-3-YLIUREA 15Following the procedure of Example 5, making variations only as required
to use 2-phenylethylisocyanate in place of (2-isocyanatocyclopropyl)benzene to react with
[4-(6-aminopyridazin-3-yhpiperazin-1-y1J(2-trifluoromethylphenyl)-methanone, the title compound
was obtained asa wbmaﬁﬁlm(m%memﬁalHMNW@@Wz,@m 3) 7. 921@@),@@9 7.58, 7.37,

1 (& FLUGRORENZ VL) & (6 (P LOBRORIET B AV PP ERAZIRIE L. 4

PYRIDAZIN-34YLE) @QEASQ%@ITGWE@ theépfoddduiiecof BxampletS Mmaking variations only as required
to use 4-fluorobezylisocyanate in place of (2-isocyanatocyclopropyl)benzene to react with
[4-(6-aminopyridazin-3-yl)piperazin-1-yl](2-triflugromethylphenyl)-methanone, the title compound was
obtained 3s a white solid (56% yield). 1H NMR %860\t eDCI3) 6 8.13, 7.78, 7.66, 7.60, 7.33, 7.21,
7.09, 6.83, 4.56;[3-01FH.00R3)7/3-B-80| B3RS SUBRIINFZ2YMB (ERA 41z SO VR IDAEKAMPLE 5.8

1-BUTYL-3-{6-[4-(2- TRIFLL%%@%&RVLY&%%@Y&}%IE@%NL]E%QW%&A%ZIN -3- YLIUREA

35Following the procedure of Example 5, making variations only as required to use butylisocyanate in

place of (2- |socyanat%mﬁﬁdﬁ?lﬂ5%?%ﬁé B FEAEIRIAHR . [Z1g6Ing variations only as required to
aminopyridazins3-ypiperazimiloyde2r-ifilueropnethytpiacnyl)metbaBone: Jaestitessnppaunchwas
0btained1 g° a%vgétg wlsj% g?%%’e z'aezllg)’i ~Yi-0 NyMcBa&?n%QMclggﬁ&BgIggig(2»~cyciopmpy%ethyl)amide,
the title compound was obtained as a white solid (83.5% vield). "H NMR (300 MHz,
CDCls) 6 8.05, 7.97, 7.46-7.42, 7.39-7.29, 6.97, 4.07-4.01, 3.89-3.67, 3.58-3.51, 3.36-
3.32, 1.53-147, 0.76-0.69, 0.48-0.42, 0.10-0.06. "*C NMR (75 MHz, CDCl,) § 186.7,
163.9, 162.8, 160.6, 159.8, 145.4, 129.6, 128.5, 127.0, 119.7, 119.4, 114.8, 114.7,

15 114.4,114.38, 112.5,44.4, 445 443, 41.3, 39.6,34.4, 8.6, 4.1. M3 {ES+) m/z 466.1

(M+1).
EXAMPLE 3.28
6-[4-(2-NITROBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-CARBOXYLIC ACID (3-
20 METHYLBUTYL)AMIDE

Following the procedure of Example 3, making variations oniy as required to
use 2-nitrobenzoy! chioride in place of isoxazole-5-carbonyl chioride to react with 6-
piperazin-1-yl-pyridazine-3-carboxylic acid {3-methylbutyllamide, the titie compound
was obtained as a white solid (72% yield). 'H NMR (500 MHz, CDCls) & 8.24, 8.07,
25 7.84,7.76,7.63, 744,701, 4,12-4.26, 3.75-3.95, 3.50, 3.41, 1.65-1.76, 1.52, 0.94, MS
(ES+) mvz 427 (M+1).

EXAMPLE 3.28
6-{4-(2-CHLOROBENZOYLIPIPERAZIN-1-YL]PYRIDAZINE-3-CARBOXYLIC ACID {3-
30 METHYLBUTYL)AMIDE
Following the procedure of Example 3, making variations only as reguired to
use 2-chlorobenzoyl chioride in place of isoxazole-5-carbonyl chioride o react with 6-
piperazin-1-yl-pyridazine-3-carboxylic acid {3-methylbuty)amide, the title compound
was obtained as a white solid (94% yield). 'H NMR (500 MHz, CDCl;) 8 8.05, 7.85,
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7.84,7.74,7.63, 7.56, 7.36, 7.08, 4.00-4.07, 3.88-3.94, 3.54-3.66, 3.42-3.46, 3.27- 53.36, 1.51-1.57,
1.30-1.40, 0.89. MS (ES+) m/z 451 (M+1). EXAMPLE 5.9
1-CYCLOPENTYL-3-{644-(2-TRIFLUOROMETHYLBENZOYL)-PIPERAZIN-1-
YLFYRIDAZIN-3-YOUREA 10Following the procedure of Example 5, making variations only as
required to use cyclopentylisocyanate in place of (2-isocyanatocyclopropyl)benzene to react with
[4-(6-aminopyridazin-3-yOpiperazin-1-y1)(2-trifluoromethylphenyl)-methanone, the title compound
was obtained ag a e solid €91 % ooeld . NIMRAS8®ME 03006586 992, 5288,94 785 .65, 7.58,
7.51, 7.34, 35%%%?(%@5&7 ﬁﬁ% 3.46-3.58, 3.36-3.44, 153.11-3.35, 1.80-1.88, 1.46-1.67, 1.30-1.40.
MS (ES+) m/z 451" (M+ AI\/I)PLE 5.10
1-HEXYL-3-{644-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZIN-3- YL}JUREA
20Following the procedure of Example 5, makipg xgiiations:only as required to use hexylisocyanate in

lace of (2-i | ith [4-(6-

Bminopyriiasin RS NG g e O A RRAZNE 1S AB BB ifhvas
obtained as a white powder (50% yield}CHINBAREBOG INBHZ MCPBOD6 7.83, 7.76, 7.69, 7.52, 7.44,
7.39, 3.87-4.00, 3.66; 3 5(h A bdRelrd dr B kathp8 22 nlffoQ 84:0:28- M 4ER5LMig 479 (M+1).

EXAMPLE 5.11 S _ . X
1-HEPTYL-3-{6:34 ZHRipIbSTRONMETHIVE BENEES PLFSICERA SRR PYRIEAZ RS YITUREA
30Following tliepsecettureohbixammple-3,cnakingvadationsaniytas/fequitedite tise deppyisacyanate in
place of (2-isocyanatocyclopropyl)benzene ta react with [4-(6-

Bminopy s LS R Mphe  GRaMS % SRS 8 5t was
obtained as whitg podkdl et 28690 yietd)2 4. GaVIR7(BOG M B2 BMBD-UBY 09/ 82 2B D 4751 (65;)
7.50-7.57, 7.35,3 6% %80, 3.45-3.60, 3.38-3.43, 3.28-3.34,

EXAMPLE 3.31
15 ACETIC ACID 2-{4-[6-(2-CYCLOPROPYLETHYLCARBAMOYL)PYRIDAZIN-3-YL]-
PIPERAZINE-1-CARBONYL}PHENYL ESTER
Following the procedure of Exampie 3, making variations only as required to

use acetylsalicyloyl chioride in place of isoxazoie-5-carbonyl! chioride to react with 6-
piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title

20 compound was obtained as a white solid (39% yield). 'H NMR (500 MHz, CDCl3) &
8.06, 8.00, 7.00,7.47,7.34-7.28, 7,18, 6.98, 4.00-3.72, 3.60-3.48, 2.28, 152, 0.75,
0.48, 0.10. MS (ES+) m/z 438 (M+1).

EXAMPLE 3.32
25 B-[4-(5-CHLORO-2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-
3-CARBOXYLIC ACID (2-CYCLOBUTYLETHYL)AMIDE
Foliowing the procedure of Example 3, making variations only as required to

use 5-chioro-2-(trifluoromethytbenzoyl chicride in place of isoxazole-5-carbonyl
chioride o react with 8-piperazin-1-ylpyridazine-3-carboxyiic acid {(Z-cyclobutyl-

30  ethybhamide, the title compound was cbtained as a white powder (71% yield). H NMR
(300 MHz, CDCIs) 8 8.07,7.81,7.86, 7.51,7.34, 3.86-3.68, 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 486.5 (M+1).
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3.20-3.26, 3.06-3.17, 1.45, 1.15-1.28, 0.85. EXAMPLE 5.12
1-(3,4-DICHLOROBENZYL)-3-{644-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN51-YL)-PYRIDAZI
N-3-YLIUREA Following the procedure of Example 5, making variations only as required to use
3,4-dichlorobenzylisocyanate in place of (2-isocyanato-cyclopropyl)benzene to react with
[4-(6-aminopyridazin-3-Apiperazin-1-y11(2-trifluoromethylphenyl)- methanone, the title compound was
obtained as white powder (44% vyield). 1H NMR 10 (300 MHz, DMSO-d6) 6 9.38, 8.30, 7.85, 7.77,
7.67,7.59, 7.52-7.57,7.39, 7.29, 4.38, 3.70-3.82, 3.50-3.62, 3.42-3.47, 3.34-3.38, 3.23-3.29,
3.15-3.20. MS (ES+) m/z 553 (M+1). EXAMP E%)Eﬁﬁ%

151-CYCLOHEXYL-3-{644-(2-TRIFLUOROM LI':El\l%g)%(L)PlPERAZIN 1-y1-
PYRIDAZIN-3-¥RRENOR=gHbRINGRE BhéeebureSsiN=ifip el BE Rakilg! v\éﬁafr&i%m%s

required to use cyclohexylisecyaraie Hyplace®i(2:ispayanaiosysleniopylXagnzene to react with
[4-(6-ami opyrlda2| -3- zin-1- 1(2t uoro nyl)-methanone, the title 20compound
was obtaifed as whELENE CAREGHaHS TR 00 KOS Gy gb S5 A4 B4, 7 65
7.55, 7.52, 7.35c3060:8.72- 3 if1doBcbB;{By85eB4%| 8I20-8:26, Babd-8{ 18)xbxBe 1784 rbobg+1.67,
1.47-1.55, 1.10r1, 35, EXAMPLE&anRYNTHE &l aAnaBEN X AN A6

TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZIN-3- YL JACE LkrAlvllDE To a stirred
solution of [4-(&- %{%HWWM&‘Z?H@ N l?eﬁ’ﬁ?iﬁoi‘%]“’?f ‘fﬁfﬁ%‘?@rﬁ%ﬁlwrﬁﬁéﬁy@ﬁﬁﬁ%dﬁé {105 mg,
0.300 mmol) IMI@!@!W@@@M&%@@@W@)W adder phempxyacetys ellofide, (56amgs 0. szmnmol)

(emperailte oJoAMENEAET ks AGHLN BN MR TAAL QPR P ARy EstalB R 15 mL).

The combinediGigani€ fayet nas dfashezh sequiériiallyositt thlixett KTl 1sadivm Bicttisorate, and brine
solution, then dried yith g@g? cz%nge{grgtqgsTg% ;«;%,lgyg e¥§ ke +q|)ssolved in small amount of

dichloromethane and purified by column 350hromatography The |tIe compound was isolated as a
white solid in 34% yield (50 mg). 1H NMR (300 MHz, CDCI3) 89.28, 8.38, 7.75, 7.64, 7.56, 7.35, 7.04,
4.65, 4.01, 3.68, 3.34. EXAMPLE 6.1 52-PHENYLOYEGIEFOPROPANECARBOXYLIC ACID (2-

15 B-[4-(5-CHLORO-2-TRIFLUCROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-
3-CARBOXYLIC ACID HEXYLAMIDE
Following the procedure of Example 3, making variations only as required to
use 5-chloro-2Z-(trifluoromethyl)benzyl chloride in place of isoxazole-5-carbonyl chloride
to react with §-piperazin-1-yl-pyridazine-3-carboxylic acid hexylamide, the title
20  compound was obtained as a white powder (55% vyield). "H NMR (300 MHz, CDCl,) &
8.07,7.88, 7.66, 7.51,7.34, 7.00, 4.00, 3.88-3.86, 3.47-3.33, 1.62-1.53, 1.38-1.27,
0.85. *C NMR {75 MHz, CDCl5) & 1656.0, 162.9, 159.9, 145.5, 138.9, 135.9, 128.8,
128.5, 127.5, 127.2, 125.8, 125.1, 121.5, 112.7, 46.4, 44.6, 41.3, 39.5, 31.5, 29.5,
26.6, 22.6, 14.0. MS (ES+) m/z 498.2 (M+1).
25
EXAMPLE 3.35
B-[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
30  use 5-iuoro-2-trifluoromethyibenzoyi chiloride in place of isoxazole-5-carbonyl chloride
to react with 6-[1,4]diazepan-1-ylpyridazine-3-carboxylic acid (2~
cyclopropyiethylamide, the title compound was obtained as a white soiid (80 % vyield).
"H NMR (CDCls, 300 MHz) & 8.07-7.85, 7.71-7.8, 7.23-7.08, 6.94-6.88, 6.34-6.31, 4.24-
412, 3.88-3.73, 3.67-3.36, 3.28-3.25, 2.10-1.73, 1.53-1.46, 0.81-0.68, 0.48-0.4, 0.11-
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PHENYLCYCLOPROPANECARBONYL){614-
(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLFYRIDAZIN-3-YL}AMIDE AND
2-PHENYLCYCLOPROPANECARBOXYLIC ACID {6-[4-(2-
TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZIN-3-YLIAMIDE 10Following the
procedure of Example 6, making variations only as required to use 2-phenylcyclopropanecarbonyl
chloride in place of phenoxyacetyl chloride to react with

[4-(6-aminopy ddsgziftSypinepein- 1yl tufisoremethylphemy 1) spethesmpel oth csgnpounds were

obtained from I%% reqct 0§' {‘g [E%%Z{rlf u@f!}p 953{99?2/“ f}cﬂdq%o 12}4 1

phenylcyclopropanecar ony oromethylbenzoyl)piperazin-1-yl pyrlc]azm- - 16?3yllam|qe was
isolated by colﬂ:ﬂﬁrﬁcﬁﬁ@ﬁaﬁ@r@ph%@uﬂﬁg with! £ Adtexané 408D AE 6btdited /a8, & Wwhite powder

(20% yield). "NMR A30QdiHZ, GDLIB) 5747867 62, (184E630mf- 48071 1fi+A04, 6.84, 3.99, 3.82,
3.63,3.28, 2.62, 2.31, 1,76, 1.38. MS (ES+) m/z 640.3 (M+1). 2-Phenyicyclopropanecarboxylic acid

{6-[4-(2- trﬁluoromethylbenzoyl)plperazm 1-yl]pyridazin-3-yl}amige was isolated by column
chromatography 20 eluting with EtOActexane=5&88./&fd®lktained as a white powder (16% yield). 'H

NMR (300 MHz, E@é&%\%@ %%%5 BeNAED P FIRT L VR@AZI&%-%cgﬁm%é%ﬁ%?ﬁérégg 2.64,

2.30, 1.34. MS T 496.3 |v|+1) EXAMPLE 6.2 25HEXANOIC A
(644-(2-TRIFLUOROMETHYLBENZOYL)IBER AZINZYT YEENMEHTAZIN-3-YL}AMIDE Following

the procedure of Examplgréd making vesiatipnsonly-amsegiuachiolusehexyarayshigsisgeisa place of
phenoxyagetyl I ide react W

Do s 0 s RS e AR 68 M pound was
obtained as a Wihiteidso(idl (3008 yiedd) it NMR: (BOUeKEEiLyCDIE B BI1de6S -87621 727%J7 68, 7,58,

7.46-7.53, 7.3% AP wB B8 B2R1RcE8 13 Q1R 48x 231 Ad-Lol@rdeRt-F10s 020t M3 (ESH) m/z
449.7 (M+1). EXAMPLE 6.3

4-FLUORO-N-J¥3R (3 RIMUMRERE PR SERZE RSPRIRRASREL (g nL)- The solid, which

PYRIDAZIN-3p/t)BENZAMEBEltered of aifolwinigrtire pracetuyaof EXan e amakiigofaniatitas only
as requirgd to pyse 4:flugroBenzayl chiqloe: InpAER9! PRENYYACEIV ghloride togeactwith,{d-(6-
3.74, 3.57, 3.50-3.46, 2.60-2.58, 1.74-1.88, 1.52-1.48, 0.94. MS (ES+) m/z 368.2
(M+1).

EXAMPLE 5
20 SYNTHESIS OF 1-{2-PHENYLCYCLOPROPYL)}-3-{6-[4-(2~
TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZIN-3-YLJUREA
To a sclution of [4-(6-aminopyridazin-3-yi)piperazin-1-yl}2-trifiucromethyl-
phenybmethancne (123 mg, 0.35 mmol) in DM (20.0 mL) was added (2-
isocyanatocyclopropylibenzene {111 mg, 0.7 mmol). The mixture was stirred at 60°C
25  overnight. After cocling, the mixture was poured intc water (120 ml.). The white solid,
which precipitated, was filtered off and dried in vacuum {o give the titie product {162
mg) as a white solid in 80% vyieid. "H NMR (300 MHz, CDCl,) § 8.01-7.97, 7.73, 7.60,
7.55,7.32,7.22-7.10, 7.06, 400-3.95, 3.87-3.86, 3.62-3.52, 3.43-3.41, 3.25-3.22, 2.85-
2.82, 2.14-2.10, 0.91-0.88. MS (ES+) mv/z 511.2 (M+1).
30
EXAMPLE 5.1
3~(3-{6-[4-(2-TRIFLUOROME THYLBENZOYL)PIPERAZIN-1-YL}-PYRIDAZIN-3-YL}-
UREIDO)PROPIONIC ACID ETHYL ESTER
Following the procedure of Example 5, making variations only as required to

35  use 3-isocyanatopropionic acid ethyl ester in place of (2-

84



aminopyridazin-3-Apiperazin-1-y1](2-trifluoromethylphenybrnethanone, the title compound was
obtained as a light yellow solid (62% yield). 1H NMR (400 MHz, DMSO-d5) 37.78-7.85, 7.77, 7.66,
7.52,7.44,7.25-7.35, 3.10-3.80. 10EXAMPLE 7 SYNTHESIS OF
{644-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1- YL]PYRIDAZIN-3-YL}CARBAMIC ACID
BUTYL ESTER To a stirred solution of [4-(6-aminopyridazin-3-ybpiperazin-1-A(2-
trifluoromethyl-phenyl)methanone (100 mg, 0.285 mmol) in dichloromethane (5 mL) 15was added

n-butyl chiorofesgaale 40285 MRl darberesece SkATBIDYamine (AR 06 The resuling

mixture was stirred at ambient temperature for 24 h and then quenched with water (10 mL). The

organic phase W&s WAGRE FHRISHN BatiRARRE NEe tarRevar g R iReth R 2 8flEntrated in
vacuo to affordstheddesired pergudttassrwbite splie (O0095 g ardoryild). 41 BMR 4500 3dHz, CDCI3)

68,10, 7.73, 207.03,7555, 130,09, 19,399,002, 369395 3 61:3.66 32356, 332 164

1.70,1.38-1.4
{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZIN-3- 25YOCARBAMIC ACID
PROPYL ESTER Following the procedure of Exgimiptes/; making variations only as required to use

propyl chloroformate in place of n-hutyl chloroformate to.react with [4-(6-
Bminopyridazin JObor AT B G B ekl e A e SR AT s
obtained as a white solid (72% yield). 1H NMR (580'MHZZEDCI3) 6 308.10, 7.73, 7.62, 7.55, 7.37,

7.04, 4.14, 3-96'4-02’%1%%%%3 0dedfbs 3053 e%%%a%ﬁi%r?a‘%a%@ém 2:(Egh)dp/e 438 (M+1).
EXAMPLE 7.2 {6-[4-(2-TRIFLUOROME THYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZIN-3-

YLICARBAMIG B SOmYAn#e HSTER RbibliRiy e procealRayoPEsErnpe TeashRiy fations
only as requireghitnbpigei 2-meathyisrepytehiorgfomraiertmainge bé nyhriy-chiofefarmate to react with

S Gl e s ORI e fappound wes
10.60,7.82, 7.74, 713, 7.63, 7.56, 7.52, 7.36, 7.08, 4.29, 4.0-4.09, 3.85-3.85, 3.50-
3.70, 3.40-3.47, 3.25-3.36, 1.50-1.60, 1.22-1.38, 0.80-0.82. MS (ES+) m/z 465 (M+1).
15
EXAMPLE 5.3
1-BENZYL-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]IPYRIDAZIN-
3-YLIUREA
Foilowing the procedure of Example 5, making variations only as reguirad io
20  use benzylisocyanate in place of (2-isocyanatocyclopropylibenzene to react with [4-(6-
aminopyridazin-3-ylpiperazin-1-yll{2-trifluoromethylphenylimethanone, the title
compound was obtained as a white solid {45.6% yield). 'H NMR (500 MHz, CDCl;) 8
12.0, 8.28, 7.80, 7.67, 7.62, 7.32, 7.23, 7.02-7.14, 4,54, 3.85-3.91, 3.68-3.76, 3.28-
3.40, 2.94-3.10.
25
EXAMPLE 5.4
1-{4-FLUOROPHENYL)-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-
YL-PYRIDAZIN-3-YLIUREA
Following the procedure of Exampie 5, making variations only as required to
30 use 4-fluorophenylisocyanate in place of (2-isocyanatocyclopropyl)benzene to react
with [4-(6-aminopyridazin-3-yl)piperazin-1-yl}j(2-trifluoromethylphenyl)-methanone, the
titte compound was obtained as a white solid (32.3% vield). "H NMR (500 MHz, CDCl3)
8 12.0, 8.20,7.53,7.64,7.56, 7.3, 7.33,7.16, 6.61-6.98, 3.96-4.04, 3.83-3.9C, 3.52-
3.85, 3.37-3.45, 3.20-3.26. M3 (ES+} my/z 488 (M+1).
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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. MS (ES+) m/z 452 (M+1). 10 EXAMPLE 7.3
(6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-NPYRIDAZIN-3- YLICARBAMIC ACID
ETHYL ESTER Following the procedure of Example 7, making variations only as required to 15use
ethyl chloroformate in place of n-butyl chloroformate to react with [4-(6-
aminopyridazin-3-yl)piperazin-1-yl](2-trifluoromethylphenyOmethanone, the title compound was
obtained as a light yellow solid (35% yield). 1H NMR (300 MHz, DMSO-d5) 5 10.30, 7.82-7.85, 7.76,
7.67,7.52,7.37, 4.15, 3,15-3.85, 1.10. MS (ES)y/gid24 £M+1). 20 EXAMPLE 8 SYNTHESIS OF

1-(3-CYCLOPROPYLPROPYL)-S&}E}M-(Z-

TRIFLUOROMETHYLBENZOYIDB IBERAAN - VR EY RN I VL RFRER YLPIPERAZIN-1-
[4-(6-Aminopyridazin-3-yl)piperazin-1-y1]{2-HifieibAidtindphienimethanone 25(200 mg, 0.57 mmol)
was slowly added to an,ice.col Lt - Idjippi le (: , 0.6 ) in
anhydroué5 dichIoromé?ﬁfgﬁé@l@%ﬁ)&%ﬁg%érﬁ%é%ﬁt?%iﬁ%ﬁﬂ%%%é@% g}fﬂ’blgégn't%géﬁrﬁgﬁéture and

the reaction mié&%Pe%@@ﬁﬂﬁ@%)’%ﬁférplPﬁ%@st?ﬁS@SfWéﬁFéW%W?ﬁ}ﬁﬁ@%ﬂeE’ G069 mmol)
was then addgd-te-theireaation:mistueivdrichwag stirad, stanebionhtemperatHie sherpightsOunder

nitrogen. The reaction mixture was washed by satu sadium, hicarbonate and brine solution,
Coneontiatea AR BEVHAIEy TRGEUE TG Sl A T el R g s e sold (23
mg, 8.5% yield).S013INMRBE00 MHLCDE3Y 64,0.2,07(687783(-7.72, 7 B641633.255,92,36, 7.04,

3.95-4.0203.83-895 53.5073.68,3.494 3,59, 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+)

EXAMPLE 5.6
1-PHENETHYL-3-{6-{4-(2-TRIFLUCROMETHYLBENZOYL)-PIPERAZIN-1-YL}-
PYRIDAZIN-3-YLJUREA

15 Following the procedure of Exambpie &, making variations only as required to
use Z-phenylethyiisocyanate in place of (2-isocyanatocyclopropylibenzene to react
with [4-(6-aminopyridazin-3-yl)piperazin-1-yl](2-trifluoromethyiphenyl)-methanone, the
title compound was obtained as a white solid (18% yield). "H NMR (500 MHz, CDCl) &
7.62,7.60,7.64, 7.58, 7.37, 7.13-7.24, 7.02, 3.96-4.03, 3.82-3.89, 3.40-3.56, 3.22-

20 3.34,2.86.

EXAMPLE 5.7
1-(4-FLUOROBENZYL})-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL)-
PYRIDAZIN-3-YLLJUREA

25 Following the procedure of Example 5, making variations only as reguired o
use 4-fluorobezylisocyanate in place of (2-isocyanatocyclopropyl)benzene to react with
[4-(6-aminopyridazin-3-yl)piperazin-1-yl](2-trifluoromethyiphenyl)-methanone, the title
compound was obtained as a white solid (56% yield). 'H NMR (500 MHz, CDCl.) &
8.13,7.78,7.68, 7.60, 7.33, 7.21, 7.08, 6.83, 4.50, 3.91-4.00, 3.73-3.80, 3.34-3.48,

30 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

35 Following the procedure of Example 5, making variations only as required to
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35m/z 477 (M+1). EXAMPLE 8.1
1-{6-[4-(2,6-DIFLUOROBENZOYL)PIPERAZIN-1-YL}PYRIDAZIN-3-YLI-3-(3- METHYLBUTYL)UREA
5Following the procedure of Example 8, making variations only as required to use 3-methylbutylamine
in place of 3-cyclopropylpropylamine to react with [4-(6-
aminopyridazin-3-yhpiperazin-1-y1)(2,5-difluorophenyl)methanone, the tittle compound was obtained
as a white solid (27% vyield). 1H NMR (300 MHz, CDCI3) 8 9.75, 7.68, 7.32-7.43, 7.07, 6.89-7.00,
3.85-4.00, 3,263 Bl e r39a M ES b eptn A2 BN RXAMRLER it [4-(-
1-CYCLOPROPYLMETHYL- :§ r2 TF§I - QBQMETH%XE% PIPER I}l

1- YL)PYRIDA?WN”@F:W; RE ﬁ‘l—l o%frﬁg t prrc')cueO 4reo xaerﬁ m e '?r‘?’g vgrlatlons only as
required to useooysiopropyhEtwdech rves wiplace of @é%l}ﬂpi@pwpmylaﬁ@méﬂtﬁmmﬂmm [4-(6-

aminopyridazin-gzy bfpf%erﬁaéﬂq“flé@]f’(%et“f'%58@%@@6‘?'"%%‘@@&“@%%”? gfhe; title-composind was
obtained as a white solid (50% g\qeld ). IEIN (5 0 MHz, 00013) 6 7.80-7.54, 7.37, 7.09, 4.07-3.18,

1.12-0.9820.53-8%6; %)?21756 2b¥id 6@8@)9%1)&"% BG4S, @kAMPLE 8.3 1-(3,
3-DIMETHYLBUTYL)-3-{6-[4-(2- TRIFLUOROMETHYLBENZOYL)P IP ERAZI N-1- YL]PYRI

- DAZIN-3-YOUREA 25Following the procedure CE making variations only as required to use

3,3-dimethylbutylamine in place of 3-cyclopropy propy amlne to react with [4-(6-

aminopyridazin-3-yHpiffekadEyi) (2-tiitrorohrethyisHeritm EthbRB Ne (et e bt odrid was

obtained as a white solid (56% yield). 1F1yNMRH{AQOAHZ.\990%3):8 8.04-7.54, 7.37, 7.09, 4.08-3.16,

152:1.44,0.88. MS 5,1z 4783 4

use cyclopentyiisocyanate in place of (2-isocyanatocyclopropylibenzene to react with

1).
re? of Example 5, making variations only as reguired {o

[4-{8~aminopyridazin-3-yhpiperazin-1-ylj(Z-trifluoromethyiphenyl}-methanone, the fitie
compound was obtained as a white solid (91% vyield). "H NMR (500 MHz, DMSO-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, 3.36-3.44,

15  3.11-3.35, 1.80-1.88, 1.46-1.67, 1.30-1.40. MS (ES+) m/z 451 (M+1).

EXAMPLE 510
1-HEXYL-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYLIPIPERAZIN-1-YLIPYRIDAZIN-3-
YLIUREA
20 Foliowing the procedure of Exampie 5, making variations only as required 1o
use hexylisocyanate in place of (2-isccyanatocyciopropylibenzene o react with [4-(6-
aminopyridazin-3-yhpiperazin-1-yij(2-trifiuoromethyiphenyl)methancne, the title
compeound was obtained as a white powder (50% yield). "H NMR (300 MHz, CD,0D)
57.83,7.76,7.69, 7.52, 7.44,7.39, 3.87-4.00, 3.68, 3.50, 3.25-3.43, 1.53-1.67, 1.28~
25  1.48,0.84-0.98. MS (ES+) m/z479 (M+1).

EXAMPLE 5.11
1-HEPTYL-3-{6-[4-(2-TRIFLUOCROMETHYLBENZOYL)P{IPERAZIN-1-YLIPYRIDAZIN-
3-YLIUREA

30 Foliowing the procedure of Example 5, making variations only as required o
use heptylisocyanate in place of (2-isocyanatocyclopropylibenzene to react with [4-(6-
aminopyridazin-3-ylpiperazin-1-yij(2-triflucromethyiphenyl)methanone, the title
compound was obtained as white powder (46% vield). "H NMR (300 MHz, DMSO-d:)
69.12,7.82,7.75, 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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30 EXAMPLE 8.4
1-(2-CYCLOPROPYLETHYL)-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-
1-YLFYRIDAZIN-3-YL}JUREA Following the procedure of Example 8, making variations only as
required to 35use 2-cyclopropylethylamine in place of 3-cyclopropylpropylamine to react with [4-(6-
aminopyridazin-3-yl)piperazin-1-11](2-trifluoromethylphenyOrnethanone,thetitle compound was
obtained as a yellow solid (65% yield). m.p. >300C. 1F1 NMR (300 MHz, CDCI3) .67.73, 7.62, 7.55,

7.36, 7.07, 4.04:3609 8. %08.89% 736453 5653 45 345, 3.40-3.32, 1.46, 0.69-0.66, 0.47-0.38,
0.06-0.00. MS (ES+) m/z 463 (M+1). 5 EXAMPLE 8.5

1-(2-ISOPROPDXYETHYL)-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-
YL)PYRIDAZIN-3-YL}UREA Following the proc&diiiBl.Exaniple 8, making variations only as required

to 10use 2-isopro iRl  of 3- "oﬂgzﬁgyl ine t i (.
aminopyridazinfg-@%%ﬁgﬁzin-1-y1%%?t% Ifoﬂ'%lr%%gh I en‘%%gmgﬁ,e[‘% e it g’ Lor{rép%%ﬁ ”\\/Jvas

obtained a% a yellow solid (15% vield). m?pYQg%b%égﬁfWi{mﬁﬁHz, CDCI3) 67.69, 7.60-7.56,
7.51, 7.35, 3.98-3.92 (3l §4h3 . rchddie3 3 &2k 13. B9 2 Adn @ 2012865 28¢-3s/ foliP ko 4,

R N TR o ———
PIPERAZIN-1-¥ERYRIDARIN-3-Y GuRBRINOpyridazin-3-yl)piperazin-1-yll(2-trifluoromethylphenyl)-
methanone, the title compound was obtained as white powder (44% vield). "H NMR
10 (300 MHz, DMSO-ds) 6 9.38, 8.30, 7.85, 7.77, 7.67, 7.59, 7.52-7.57, 7.39, 7.29, 4.38,
3.70-3.824, 3.560-3.62, 3.42-347, 3.34-3.38, 3.23-3.29, 3.15-3.20. MS (ES+) nvz 553

(M=+1).

EXAMPLE 5.13
15 1-CYCLOHEXYL-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]-
PYRIDAZIN-3-YLYUREA
Following the procedure of Example 5, making variations only as required to
use cyclohexylisocyanate in piace of (2-isocyanatocyciopropyl)benzene to react with
[4-(B-aminopynridazin-3-yl)piperazin-1-yl}( 2-trifluoromethylphenyl)-methanone, the titie
20 compound was obtained as white powder (34% yield). "H NMR (300 MHz, DMSC-ds)
698.05, 782, 7.74, 765, 7.55,7.52,7.35, 3.68-3.79, 3.44-3.58, 3.35-3.42, 3.20-3.26,
3.11-3.18, 1.75-1.84, 1.58-1.67, 1.47-1.55, 1.10-1.35,

EXAMPLE 6
25 SYNTHESIS OF 2-PHENOXY-N-{6-[4-(2-
TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZIN-3-YLIACETAMIDE:
To a stirred solution of [4-(6-aminopyridazin-3-yl)-piperazin-1-yl}-(2-

trifluoromethyt-phenyl)methanone (105 mg, 0.300 mmol) in dichloromethane (10 mL)
was added phenoxyacetyl chloride (56 mg, £.32 mmol) followed by the addition of

30 ftriethylamine (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 (2 x 15
mL.). The combined organic layer was washed sequentially with diluted HCI, sodium
bicarbonate and brine soiution, then dried with Na,SCO,, concentrated. The residue was
re-dissolved in small amount of dichloromethane and purified by column

35  chromatography. The title compound was isolated as a white solid in 34% vield (50
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Following the procedure of Example 8, making variations only as required to 20 use
3-hydroxy-4,4-dimethylpentylamine in place of 3-cyclopropylpropylamine to react with
[4-(6-aminopyridazin-3-yl)piperazin-1-y1](2-trifluoromethylphenyl)-methanone, the title compound was
obtained as a yellow solid (32% yield). m.p. 218-221 C. MS (ES+) m/z 470 (M+1). 25EXAMPLE 8.7
1-(2-CYCLOPROPYLETHYL)-3-{644-(2-FLUORO-6-

TRIFLUOROMETHYLBENZOYL) PIPERAZIN-1-YQPYRIDAZIN-3-YL}JUREA Following the
procedure of Exampl&!BIRiaRMYy kariglitis orly28stSquitadd1d 6de 256y AdBropYeth§arifé in place of

3- cyclopropylpg%ylgrggne to react with [4-(5-
30aminopyridazin-3-yhpiperazin-1-A(2-fluoro-6-trifluoromethylpheny1)-methanone, the title compound

was obtained as a white powder (48% vyield). 1H NMR (400 MHz, CDCI3) 58.14, 7.58-7.54, 7.43,
7.38-7.34, 7.10-7.05, 4.01-3.94, 3.58-3.32, 1.46E8402F016%,10.45-0.39, 0.08-0.02. EXAMPLE 8.8

1-(2-CYCLOPROPYLETHYL)s35 B}gﬁp

TRIFLUO OMETHYLBENZ&@D&%W Wﬁ?ﬁfﬁﬁ QS%E)A %ollowmg the procedure
of Example 8, making variations 8H§%§#@&Q%Dﬁ%@@%%@%ﬁy &t§tamine in place of

3- Cyc|0|0r0py|D(st#@mm@mawm%@aw PIPERAZIN-1-YLIPYRIDAZIN-3-YLIAMIDE AND

W2 Obtained as 2 wihits peTeE (UDoE ek %&F\Mf&%%@g?%@@%t?é A
7.10-7.06, 4.00-3. 9W§91@W@@5¥3QENZ@EL3F‘43EEB@M 24Y OFT4R0687101:44¥0. 43/10:05-0.04. 10
EXAMPLE 8.9 1-(2-GidRR QP LEHTNLOr E48rk2sE AR Y QROBENZQ YA RIRERAGN-1-YL]-
use 2-phenylcyclopropanecarbonyl chioride in place of phenoxyacetyi chloride to react
with [4-(B-aminopyridazin-3-yhpiperazin-1 -yl 2-triflucromethyiphenyl)-methanone, both
compounds were obtained from the reaction. 2-Phenylcyciopropanecarboxylic acid (2-
phenyicyclopropanecarbonyl){6-i4-(2irifluoromethylbenzoylipiperazin-1-yljpyridazin-3-
15 yllamide was isolated by column chromatography eluting with EfOAc:hexane=40:60
and obtained as a white powder (20% vield). "H NMR (300 MHz, CDCls) 6 7.73, 7.62,
7.54,7.34 7.22, 7.16 7.04, 6.84, 3.89, 3.82, 3.63, 3.28, 2.62, 2.31, 1.76, 1.38. MS
{(ES+) m/z 840.3 (M+1). 2-Phanyicyclopropanacarboxylic acid {8-{4-(2-triftuoromethyl-
benzoylpiperazin-1-ylpyridazin-3-yl}amide was isolated by column chromatography
20 eluting with EtOAc:hexane=50:50 and cbtained as a white powder (16% vield),
NMR {300 MHz, CDCI;) 8 10.36, 8.39,7.76, 7.64, 7.57,7.34, 7.18, 7.12, 3.92, 3.52,
3.37, 3,18, 2.64, 2.30, 1.34. MS (ES+) m/z 486.3 (M+1).

EXAMPLE 6.2
25 HEXANOIC ACID {8-]4-(2-TRIFLUORCMETHYLBENZOYL)PIPERAZIN-1-
YLIPYRIDAZIN-3-YLIAMIDE
Foliowing the procedure of Examplie 6, making variations only as required fo

use hexyanoyl chioride in place of phenoxyacetyi chloride to react with [4-(6-
aminopyridazin-3-yl)piperazin-1-yli{(2-triflucromethylphenyiimethanone, the title

30  compound was obtained as a white solid (30% vield). "H NMR (300 MHz, CDCl3) &
11.85, 8.62,7.75, 7.65, 7,58, 7.46-7.53, 7.37, 4.08, 3.68, 3.52-3.78, 3.30-3.40, 2.63,
1.72-1.79, 1.24-1.40, 0.80. MS {(ES+) m/z 448.7 (M+1).
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PYRIDAZIN-3-YL}UREA Following the procedure of Example 8, making variations only as required to
15use 2-cyclopropylethylamine in place of 3-cyclopropylpropylamine to react with [4-(6-
aminopyridazin-3-yl)piperazin-1-y1](2,6-difluorophenyl)methanone, the title compound was obtained
as a white powder (14.1% vyield). 1H NMR (400 MHz, 00013) 5 9.16, 7.89, 7.62-7.52, 7.37, 7.26-7.21,
3.81-3.78, 3.58-3.52, 3.44-3.37, 3.32-3.28, 3.24-3.18, 1.36, 0.70-0.65, 0.42-0.37, 0.07-0.03. 20
EXAMPLE 8.10 1-(3-CYCLOPROPYLPROPYL)-3-{644-(5-FLUORO-2-
TRIFLUOROMETHYLBENZOYL)-PIPERAZIN-1IEXAMPNRIDAZIN-3-YLIUREA Following the procedure

of Example 8, makingmMaliatens,qalysas requiresie GRHse v BENZOYL)PIPERAZIN-1-YL]-
[4-(6-aminopyridazin-3-ylThiperazin-1-yl 2-tnf|uorometh3§%hen lYmethanone in place of

14-(6-aminopyridazin-3-yl)piperazin-1-y T8 HGEN-5- thitidb %henyl)methanone to react with
3-cyclopropylpropylaritiepthe titkerconepondf\Easrobiathedsasa whitepowder 43586yield)jo1H NMR

368-3.55 2303 5, S g po el g, e Bt e e A B 11
1-(4-METHY LBPENPRY 8622 R PRIET O ROMEUI N BENOS L PTRERAZIN e title

YLPYRIDAZIN: Sy Sbaiiouing e proesdyepl raamplad, maklag/aigfians only as

required to use 4-methglper;rté/lamine in place of 3-cyclopropylpropylamine to react with [4-(6-
aminopyridazi8§infakbazit1-pP1 2 fifil6RorhethylifHefydmecthakdfes-fe title compound was
obtained as a white solid (0.039 g, 29% vyield). 1F1 NMR (300 MHz, CDCI3) 8 10.7-10.2, 7.85-7.77,

7.73, 7.65-7.5, 7.35, 7.1-7.07, 4.08-3.95, 3.94-3.83,
10 EXAMPLE 7

SYNTHESIS OF {6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-
YLIPYRIDAZIN-3-YL}JCARBAMIC ACID BUTYL ESTER
To a stirred solution of [4-(6-aminopyridazin-3-ylpiperazin-1-yl](2-
trifluoromethyl-phenylimethanone {100 mg, 0.285 mmoi) in dichioromethane (5 mL)
15 was added n-butyl chloroformate (0.285 mmol) in the presence of triethylamine (0.313
mmol) at 0°C. The resuliing mixiure was stirred at ambient temperature for 24 h and
then quenched with water (10 mL}). The organic phase was washed with water,
saturated NaCl, dried over MgSQ, and then concenirated /p vacuo to afford the desired
product as a white solid (0.095 g, 74% yieid). "H NMR (500 MHz, CDCI;) § 8.10, 7.73,
20 7.83,7.55,7.36,7.04, 4,19, 3.96-4.02, 3.89-3.95, 3.61-3.66, 3.52-3.56, 3.32, 1.64-
1.70, 1.38-1.46, 0.95.

EXAMPLE 7.1
{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZIN-3-
25 YLICARBAMIC ACID PROPYL ESTER
Following the procedure of Example 7, making variations only as required to

use propyl chioroformate in place of n-buty! chioroformate to react with [4-(6-

aminopyridazin-3-yhpiperazin-1-yl}(2-triflucromethylphenylimethanone, the title

compound was obtained as a white solid (72% yield). "'H NMR (500 MHz, CDCl3) &
30 8.10,7.73,7.82,7.55, 7.37, 7.04, 4.14, 3.96-4.02, 3.88-3.94, 3.81-3.66, 3.52-3.56,

3.32, 1.66-1.75, 0.98. MS (ES+) m/z 438 (M+1).
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3.64-3.52, 3.48-3.38, 3.35-3.21, 1.6-1.45, 1.25-1.12, 0.83. 13C NMR (75 MHz, CDCI3) 6 167.5, 156.8,
155.8, 151.7, 134.4, 132.3, 129.4, 127.2, 126.8, 126.7, 125.4, 121.8, 121.3, 118.4, 46.4, 46.02, 45.8,
40.3, 36.1, 28.3, 27.8, 22.5. MS (ES+) m/z 479.4 (M+1). 10EXAMPLE 9 SYNTHESIS OF
6-[4-(2,5-DICHLOROBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3- CARBOXYLIC ACID
(3-METHYLBUTYL)AMIDE A mixture of 6-piperazin-1-yl-pyridazine-3-carboxylic acid
(3-methylbutyl)amide (0.255 mmol), 2,5-dichlorobenzoic acid (0.31 mmol),
1,8-diazabicylco[5.4.0]Jundec-7- 15ene (0.51 mmotkamd Ehydroxybenozotriazole hydrate (0.31 mmol)

in DMF (2 mL) was m -3-
ethylcarbodiimide (O%l%ﬂ%ii?@gg%ﬁl@%ﬂﬁﬂ %@%Qg%%é%ﬁ$e§ S'Eg L%nqg]e@%%e&n{gerature
overnight, and then diluted with EtOXEGEREEMAAdWHShe@Withdgugdbsisaturated NaHCO3 (2 x 20
mL) and brine (2 x 20pgkdy, g GRUE EXHAF WSS Hlied cOp @}@f@@é%@@lwmmd

and purified by flash chromatog rzggh y to give the title comp oun as a white solid (10 9 % yield).
11-1 NMR {500-ffHz MESHERPRYS #Or?f%%“aﬁ%i“ 7362 *?fdkbﬁtﬂf’ﬁ%gfoérﬁ%t%tgée%ﬂé‘g‘tﬁ r.65-1.75,
1.52, 0.94. MSefaiBspyribzAbBMbiberazin-1-yl}(2-triflucromethylphenymethanone, the title

compound was obtained as a white solid (47% vield). *H NMR (500 MHz, CDCi5) 8
8.09, 7.73,7.65, 763 7.55 7.38,7.04, 3.98, 3.95-4.02 3.88-3.94, 3.61-3.65, 3.52-
3.56, 3.32, 1.84-2.04, 0.96. MS (ES+) m/z 452 {(M+1).
10
EXAMPLE 7.3
{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZIN-3-
YLICARBAMIC ACID ETHYL ESTER
Following the procedure of Example 7, making variations onty as regquired to
15 use ethyl chloroformate in place of n-buty! chloroformate to react with [4-(6-
aminopyridazin-3-ylipiperazin-1-ylj{2-iriflucromethyiphenylimethanone, the title
compound was obtained as a light yeliow solid (35% yield). 'H NMR (300 MKz,
DMSO-dg) 8 10.30, 7.82-7.85, 7.76, 7.67, 7.52, 7.37, 4.15, 3.15-3.85, 1.10. MS (ES+)
m/z 424 (M+1},
20
EXAMPLE 8
SYNTHESIS OF 1-(3-CYCLOPROPYLPROPYL)-3-{6-[4-(2-
TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZIN-3-YLIUREA
[4-(6-Aminopyridazin-3-yl)piperazin-1-ylj(2-trifluoromethyiphenylimethanone
25 (200 mg, 0.57 mmol) was slowly added to an ice cold solution of 1,1'-
carbonyidiimidazole (110 mg, 0.683 mmol) in anhydrous dichioromethane (15 mL).
The temperature was then raised to ambient temperature and the reaciion mixture was
stirred for another 4 hours. 3-Cyclopropylipropylamine {(48.5 mg, 0.568 mmol) was then
added to the reaction mixture which was stirred at ambient temperature overnight
30 under nitrogen. The reaction mixture was washed by saturated sodium bicarbonate
and brine sojution, concentrated and purified by flash column chromatography o vield
the product as a white solid (23 mg, 8.5% vyield). "H NMR (300 MHz, CDCls) 8 10.2,
7.68-7.83,7.72,7.65,7.63, 7.55,7.36, 7.04, 3.95-4.02, 3.83-3.85, 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+}
35 m/z 477 (M+1).
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25EXAMPLE 9.1 6-[4-(5-METHYL-2-TRIFLUOROMETHYLFURAN-3-CARBONYL)PIPERAZIN-1-
YLIPYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE Following the
procedure of Example 9, making variations only as required to use
5-methyl-2-trifluoromethylfuran-3-carboxylic acid in place of 2,5-dichlorobenzoic 30acid to react with
6-piperazin-1-yl-pyridazine-3-carboxylic acid (2- cyclopropylethyl)amide, the title compound was
obtained as a white solid (53% yield). m.p. 128-130C. 1H NMR (500 MHz, CDCI3) 6 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). EXAMPLE 9.2 EXAMPLE 8 1

(2-CYCLOPROPYLETHY ST AR08 boLLuur Bt Skl o Mg raons only as
required to 5use 2-chloropyridine-3-carboxylg-d¢id im3plaée) bfRZ,5-dichlorobenzoic acid to react with

6'PiPeraZi£"1'y'F’Y“dafzéﬂSv\?ﬁg%F% ICa6d £y, eoayfk%nméa&gm@on@&m £Orpaungdyas
obtained as a white solid ﬁ44ﬁ) yield). 11-1INMR (500 MHz, CDCI3) 6 8.50, 8.08, 7.99, 7.71, 7.37, 7.02,

4.05-4.13, 3.7858 g5y bAFEMIRg Inydiace G0t BYA S ARy e iBM s e frE Withid M5 (M+1). 10
EXAMPLE 9.364o(@ET H LR BRI ORDMET RGN AT ORE i GARBENYIE) RIPERAZIN-1-YL]-

PYRIDAZINE-3-CARBOXYLIC ACID (2- OPRORY I lowi cedure of
Example 9, mé’&?ﬁgoeé:ar]% %ﬁ% %ﬁ&%ﬁé‘&é&’%g?ﬁ&s? ﬂg\é@%ﬁ%ﬁﬁ%ﬁ%g?%4-carboxyhc
acid in place of 25-tichlérobehisic . aeid185redit Withoe> pipetatint £ pPfdddiné=3-Carbosyliciacid (2-
cyclopropylethyl)amide, the title compound was obtained as a white solid (58% yield). 11-1NMR (300
MHz, CDCI3) 38.05, 7.98, 6.99, 3.75-3.95, 3.50-3.59, 2.55, 1.51, 0.71- 0.80, 0.45-0.49, 0.06-0.12. MS
(ES+) m/z 453 (M+1)

EXAMPLE 8.2

1-CYCLOPROPYLMETHYL-3-{6-[4-(2-TRIFLUOROMETHYL.BENZOYL)PIPERAZIN-
1-YLIPYRIDAZIN-3-YLJUREA
15 Foltowing the procedure of Example 8, making variations only as reguired to
use cyclopropylmethylaming in piace of 3-cvclopropyipropylamine 1o react with [4-(5-
aminopyridazin-3-yl)piperazin-1-yli(2-trifluoromethyiphenylmethanons, the title
compound was obtained as a white solid (50% vield). *H NMR (400 MHz, CDCls) &
7.80-7.54,7.37,7.09,4.07-3.18, 1.12-0.98, 0.52-0.46, 0.27-0.22. MS (ES+) m/z 4488
20 (M+1).

EXAMPLE 8.3
1-(3,3-DIMETHYLBUTYL)-3-{8-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-
YLIPYRIDAZIN-3-YLJUREA
25 Foliowing the procedure of Example 8, making variations only as required o
use 3,3-dimethylbutylamine in place of 3-cyclopropyipropylamine to react with [4-(6-
aminopyridazin-3-yhpiperazin-1-yl]{2-triffucromethyinhenylimethanone, the iitle
compound was obtained as a white solid (56% vyield). 'H NMR (400 MKz, CDClL) &
8.04-7.54,7.37, 7.09, 4.08-3.16, 1.52-1.44, 0.88. MS (ES+) m/z 478.3 (M+1).
30
EXAMPLE 8.4
1-(2-CYCLOPROPYLETHYL)-3-{8-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-
1-YLIPYRIDAZIN-3-YLYJREA
Following the procedure of Example &, making variations only as required o

35 use 2-cyclopropyiethylamine in place of 3-cyciopropyipropyiamine o react with [4-(6-
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20 EXAMPLE 9.4 6-[4-(2,6-DICHLOROPYRIDINE-3-CARBONYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE Following the procedure of Example 9,
making variations only as required to 25use 2,6-dichloropyridine-3-carboxylic 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 (19% yield). 1H NMR (300
MHz, CDCI3) 6 8.06, 7.97, 7.65, 7.37, 7.01, 3.70-4.10, 3.29-3.61, 1.52, 0.68-0.80, 0.42-0.49, 0060.13.
MS (ES+) m/z448:0Wrtddz 8B EXAIMIPLAR 9.5} 2-irifiuoromethylphenyl)methanone, the title

6-[4-(1-BENZYL-5-TRI R L-1H- . ILES C QN

P IPERAZIN LV RO I A R G AR (AT LU L ! MR 600,
the procedure\HEGRTkS B7 AakiripyArg riborP As84uired 5 B5ag9. 3.64-3.56, 3.47-3.45,
1-benzy1-5-triflueramethykd h-Eb 2 Bltrigzeler4carkexylinagid e place elidBavdichlorobenzoic acid to

react with. 6-piperazin-1-yl-pyridazine-3-carboxylic acid (3- methylbutyl)amide, the title compound was
obtained as a white powder (32% vyield). 1H NMR (300 MHz, DM50-d6) 6 8.03, 7.81, 7.33-7.27, 6.86,
5.92,5.39, 3.71, 3.47, 3.05, 2.63, 2.43, 1.65, 1.E& 082 OEH(ES+) miz 531.2 (M+1). 5 EXAMPLE 9.6

644-(3-BENZYL-H1ERI HOROMETH -%iﬁiériil(fg—ﬂgflﬁﬁ_léé@bﬁﬁéTHYLBENZOY[\.}PEPERAZ]i\i»’i»

CARBONYL)PIPERAZIN-1-YL)PYRIDAZINE-3-CARBOXYLIC ACID (3- METHYLBUTYL)AMIDE
10Following the procedure of Example 9,%512(%%@5‘{?@%@4@% required to

Foliowing the procedure of Example 8, making variations only as required to
10 use Z2-isopropoxyethylamineg in place of 3-cyclopropylpropylamine to react with [4-(6-
aminopyridazin-3-yhpiperazin-1-yl}(2-trifluoromethyiphenylimethanone, the litle
compound was obtained as a vellow solid (15% yield). m.p. >300 °C. "H NMR (300
MHz, CDCl;) 67.69, 7.60-7.56, 7.51, 7.35, 3.98-3.92, 3.74-3.64, 3.45-3.44, 3.38-3.19,
3.08-2.87, 2.05-2.86, 2.84-2.77, 2.00-1.74, 1.77-1.74, 1.38. MS (ES+) m/z 470 (M+1).
15
EXAMPLE 8.6
1-(3-HYDROXY-4 4-DIMETHYLPENTYL)-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL})-
PIPERAZIN-1-YLIPYRIDAZIN-3-YLYUREA
Following the procedure of Example 8, making variations only as required o
20  use 3-hydroxy-4 4-dimethylpentylamine in place of 3-cyclopropyipropylamine 1o react
with [4-(6-aminopyridazin-3-yl)piperazin-1-yl}(2-trifftuoromethylphenyl)-methanone, the
title compound was obtained as a yellow solid (32% vyield). m.p. 218-221 °C. MS (ES+)
m/z 470 (M+1).

25 EXAMPLE 8.7
1-(2-CYCLOPROPYLETHYL)-3-{6-[4-(2-FLUORQO-G-
TRIFLUCROMETHYLBENZOYL)-PIPERAZIN-1-YLIPYRIDAZIN-3-YLIUREA
Following the procedure of Exampie 8, making variations only as required to

use 2-cyciopropylethylamine in place of 3-cyclopropylpropylamine to react with [4-(G-

30 aminopyridazin-3-yt)piperazin-1-yi}(2-fluoro-B-triflucromethylphenyl)-methanone, the
titie compound was obtained as a white powder (48% vield). "H NMR (400 MHz,
CDCis) & 8.14, 7.58-7.54, 7.43, 7.38-7.34, 7.10-7.05, 4.01-3.94, 3.58-3.32, 1.48, 0.72-
0.67, 0.45-0.38, 0.08-C.02.
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use 3-benzyl-5-trifluoromethy1-3H-[1,2,3]triazole-4-carboxylic acid in place of 2,5- dichlorobenzoic
acid to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (3- methylbutyl)amide, the title
compound was obtained as a white powder (37% yield). 1H NMR (300 MHz, DMS0-d5) 6 8.04, 7.83,
7.36, 7.28, 6.99, 5.69, 3.94, 3.84, 3.70, 3.46, 151.75-1.61, 1.49, 0.91. MS (ES+) m/z 531.2 (M+1).
EXAMPLE 9.7 6-14-(2-METHYL-5-TRIFLUOROMETHYL-2H-[1,2,3]TRIAZOLE-4-
CARBONYL)PIPERAZIN-1-YLFYRIDAZINE-3-CARBOXYLIC ACID (3- 20METHYLBUTYL)AMIDE
Following the procedure of Example 9, making vagiafigns=only as required to use
2-methyl-5-trifluoromethy1-2H41.2,3 triazole-4-carbo>'%¢ic acid in place of 2,5- dichlorobenzoic acid to

react with 6-piperazin-l-yl-pyria"é%i‘rq -%%Mﬁ&%-g @-‘?ﬁ@[ﬁﬁbﬁf}l}é%@é?the titte compound was
obtained as a whitel povid D RIB%E Vidd) B ENZ5RINR EORAHIEZ | DMIBORIBABIB- G5y (18R A.00, 4.28,

o (5 TRIFLUOROVE TV E S MDAZOLE 420 RRECKV IR ERKIRE 1) o =it

6-[4-(5-TRIFLUOROMETHYE-3 DA, ‘
30YL]PYRIDAZIR B:-3CPaEuiiy KD PRMETFrer serrviyRippEmine ipgrawingHé-frocedure of

Example 9, malgneyaniadiansonlyiss seauirem orusecss tifiueiemethybrayimisazale-decarboxylic acid

in place of 2,5:dichlorobenzoic acid to react with .6-piperazin-1-ylpyridazine-3- @gl_i'c acid
(3 methybuty DA G T 2 H0LRG (s ABLB B S AP Sonrdar LBV B 2 MR (300
MHz, DMSO-86)®88.03, 3088, 76-70{ 6.9233800-3.46, £.06-1.B2,319483.602. M1S (ES S aZ 440.2

(M+1). EXAMBLE; 9.9 56642 METHANESHEEQNYLBENZOYL)PIPERAZIN-1-YOPYRIDAZINE-3-
CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE Following the procedure of Example 9, making

variationéQ)nIy as required to use 2-methanesulfonylbenzoic acid in place of 2,5-dichlorobenzoic acid
to react with 6- piperazin-1-yl-pyridazine-3-carbaxyhieiacid 3smethylbutyl)amide, the title compound

. . . o i
e A MR R M SRR SR P 75
PYRIDAZIN-3-YL}UREA
Following the procedure of Example 8, making variations only as required to
15 use 2-cyclopropyiethylamine in place of 3-cyclopropylpropylamine fo react with [4-(6-
aminopyridazin-3-yl)piperazin-1-yi]{2,6-difluorophenyl)methanone, the title compound
was obtained as a white powder (14.1% vield). "H NMR (400 MHz, CDCls) & 9.18,
7.89, 7.62-7.52,7.37, 7.26-7.21, 3.81-3.78, 3.58-3.52, 3.44-3,37, 3.32-3.28, 3.24-3.18,
1.36, 0.70-0.85, 0.42-0.37, 0.07-0.03.
20
EXAMPLE 8.10
1-(3-CYCLOPROPYLPROPYL)-3-{6-[4-(5-FLUORO-2-
TRIFLUOROMETHYLBENZOYL)}-PIPERAZIN-1-YLIPYRIDAZIN-3-YLIUREA
Foliowing the procedure of Example 8, making variations oniy as reguired to
25 use [4-(B-aminopyridazin-3-yl)piperazin-1-ylj(2-trifluoromethylphenymethanone in
place of [4-(B-aminopyridazin-3-y)piperazin-1-yi){5-fiuoro-2-
trifluoromethylphenyl)methanone to react with 3-cyclopropylpropylamine, the titie
compound was obtained as a white powder (15% vieid). '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,
30  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-(A-METHYLPENTYL)-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-
YLIPYRIDAZIN-3-YLJUREA

35 Following the procedure of Example 8, making variations only as required to
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1566[4-(2,2-DIMETHYLBUTYRYL)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-dimethylbutyric acid in place of 2,5-dichlorobenzoic acid to react with 6-
piperazin-1-ylpyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title 20compound was
obtained as a white solid (46% yield). 11-1 NMR (300 MHz, CDCI3) 6 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. MS (ES+) m/z 374.3 (M+1). EXAMPLE 9.11

256-44-(2,2-DIME J]_:_%Iﬁ% NTANOYL PIP RAZ -1- YiLIPYRIDAZ NE-3- ARB% E g:fCID
(2- CYCLOPROW \L?EN/T n “]:% 8\%%9 tﬁ%c 0,%@@3[% %\f @5\% 1 G i ﬂ1 grlatlons only
as required to uweiZeRydicsetnyipdnianciciadidi @ﬂ@“@@ﬁ@%i%ﬂmdbwﬁm@aeme fidact with 6-

piperazin-1-yl-pyidaziner dsamppmic acid (4:pydopronysthy)amide. the fiflq 290 cempaynd was
obtained as a white solid (61% yield). 1H NMR (300MHz, C CI3 O 7.96, 6.98, 3.85-3.72, 3.56,

1.64-1.45, 1.230/98) 6.8210622 0/ 46:0.45; 6. i?z 0% fag (@51)%%5?’80@@/&51)3 ExeARPLE 9.12
?44-\((5&'6%%% Q%EHQ?EY%@EQX@EPEBA&IBI 1*2@-IFYB|@8~ZIN@*@SM@/§%&%Y?§G‘MP$?
2-C ng the procedure variatjons only as
required to 5us£€g7l}%§3§o§ g%n% b%?%z aC| 8% ggﬁcﬁg%b@%c :‘grélﬁ t%zre ct with
6-piperazin-1-yigyriddZing: 3t drrex§hcAct (2- Gyéﬁlmd@/&&ﬁ/l& -&nitldyithetitte cumptiad was
obtained as a V\(mnel olid (61% yield). 1H NMR (300 MHz, CDCI3) 6 8.03, 7.96, 7.10-6.98, 6.86-6.84,
4.03-3.37,1.51, 0. 8§0 72, 0.49-0.44, 0.15-0.10. MS (ES+) m/z 428.1 (M+1). 10 EXAMPLE 9.13

6-[4-(2-DIMETHYLAMINOBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-CARBOXYLIC
10 EXAMPLE ©

SYNTHESIS OF 6-[4-(2,5-DICHLOROBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-~3-
CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE
A mixture of 6-piperazin-1-yl-pyridazine-3-carboxylic acid (3-methyibutyl)amide
(0.255 mmol), 2,5-dichlorobenzoic acid {0.31 mmol), 1.8-diazabicylco[5.4.0Jundec-7-
15 ene (0.51 mmol) and 1-hydroxybenozotriazole hydrate (0.31 mmol) in DMF (2 mL) was
stirred at ambient temperature for 15 min. 1-(3-Dimethylaminopropyl)-3-
ethylcarbodiimide (0.31 mmol) was then added. The mixiure was stirred at ambient
temperature overnight, and then diluted with EtOAc (50 mL) and washed with agueous
saturated NaHCO; (2 x 20 mL) and brine (2 x 20 mL.). The organic extract was dried
20  over anhydrous Na S0, concentrated, anc purified by flash chromatography to give

 the title compound as a white solid (102 mg, 89 % yield). "H NMR (500 MHz, CDC) &
8.07, 7.85, 7.32-7.40, 7.01, 4.01-4.08, 3.77-3.93, 3.35-3.55, 1.65-1.75, 1.52, 0.94. MS
(ES+) m/z 450 (M+1).

25 EXAMPLE 9.1
B-[4-(5-METHYL-2-TRIFLUOROMETHYLFURAN-3-CARBONYL)PIPERAZIN-1-
YLIPYRIDAZINE-3-CARBCOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
Following the procedure of Exampie 8, making variations only as required to
use 5-methyl-2-trifiluoromethylfuran-3-carboxylic acid in place of 2,5-dichlorobenzoic
30  acid to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (2-
cyclopropyiethyliamide, the title compound was obtained as a white solid (53% yield).
m.p. 128-130°C. "H NMR (500 MHz, CDCl,) § 8.08, 7.98, 7.01, 6.15, 3.89-3.94), 3.77-
3.82, 3.52-3.60, 2.3¢, 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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ACID (2-CYCLOPROPYLETHYL)AMIDE Following the procedure of Example 9, making variations
only as required to 15use 2-dimethylaminobenzoic 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). 1H NMR (300 MHz, CDCI3) 6 8.04, 7.96, 7.36-7.25, 7.05-6.94,
4.17-3.40, 2.80, 1.51, 0.80-0.73, 0.47-0.42, 0.12-0.07. 20EXAMPLE 9.14
6-[4-(2-CHLORO-5-DIMETHYLAMINOBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3- CARBOXYLIC
ACID (2-CYCLOPROPYLETHYL)AMIDE Felaviiirg.Ehe. procedure of Example 9, making

variations only as @@%%ﬁ%ﬁ%&xﬁﬁ!@ifm@)ﬁi@m\g@b%@%wﬂ \L@.]@?%%ﬁzm& 3-

2,5-dichlorobenzoic acid to react 25 with 6- %perazm 1g{ﬁé)§n azine-3-carboxylic acid

(2-cyclopropylethyl)-amide, théFHE EdirbobeRias-olst Q5 Ahhite stitti8B% yield). 1H NMR
(300 MHz, CDCI3) 8 Buldwih9the/ 39:6:0¢ 6f60ambl, #A.AdidrdPy #4980 B2)0:65469:D:48-0.42,

o.F-(2.5-DIMET IS HENB RO TP ERARE L SPPR AR SRR R A v
(2-CYCLOPROPYEEFAVILYRMI ¢ B e-3-Carpelpiing dHe-protsdory e ehamipie Yertitking variations

only as requireg ig,use:2veipeinxiPeazoitacidiniRlact ok b-dichiarobenzRinAcigg feact with 6-
35piperazin- 1% yridazine-3-carbox IlcaC|d(2 cyclo rltz%%lethyl amide,thetitle co 7|oound was
R

obtained as a White%sid’ (8896 yikldy "il—f MR ?% Epenyet 507 081 £16-P$9, 7.03-6.97,
4.12-3.67, 2.28,45:224 5RO 0MEY (DAS-0142,16. T40.05. MS (ES+) m/z 408.3 (M+1). SEXAMPLE
9.16 644i-é2,5-D|CHLOROBENZOYL)PlPERAZlN -1-YL)PYRIDAZINE-3-CARBOXYLIC ACID
(2-CYCLOPROPYLETHYL)AMIDE Following the procedure of Example 9, making variations only as
required to use 2,5-dichlorobenzoic acid in placg)gf\ﬁ’i%’-@c%%robenzmc acid to react with 6-

B-[4-(2-METHYL-53-TRIFLUOROMETHYLOXAZOLE-4-CARBONYL)PIPERAZIN-1-YL}-
PYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
Following the procedure of Example 8, making variations only as reguired to
15 use 2-methyl-5-trifluoromethyloxazole-4-carboxylic acid in place of 2,5-dichlorobenzoic
acid o react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid {2-
cyclopropylethyl)amide, the title compound was obtained as a white solid (58% yisid).
"H NMR (300 MHz, CDCl;) § 8.05, 7.98, 6.99, 3.75-3.95, 3.50-3.59, 2.55, 1.51, 0.71-
0.80, 0.45-0.49, 0.08-0.12. MS (ES+) m/z 453 (M+1),
20
EXAMPLE 9.4
8-[4-(2,8-DICHLOROPYRIDINE-3-CARBONYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
Foliowing the procedure of Exampie 8, making variations ohly as required to
25  use 2 8-dichloropyridine-3-carboxylic acid in place of 2,5-dichlorobenzoic acid to react
with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropyiethyhamide, the fitle
compound was obtained as a white solid (19% vield). "H NMR (300 MHz, CDCI,) &
8.08,7.97,7.65, 7.37, 7.01, 3.70-4.10, 3.28-3.81, 1.52, 0.68-0.80, 0.42-0.48, 0.06-
0.13. MS (ES+) mvz 448 (M+1).
30
EXAMPLE 9.5
8-[4-(1-BENZYL-5-TRIFLUOROMETHYL-1H-[1,2 3]TRIAZOLE-4-CARBONYL)-
PIPERAZIN-1-YLIPYRIDAZINE-3-CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE
Following the procedure of Example 8, making variations only as required to

35 use 1-benzyl-S-trifluoromethyl-1H-[1,2,3ltriazole-4-carboxylic acid in place of 2,5-
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10piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title compound was
obtained as a white solid (56% yield). 1H NMR (300 MHz, CDCI3) 6 8.05, 7.96, 7.38-7.30, 6.97,
4.12-3.23, 1.50, 0.80-0.67, 0.51-0.38, 0.16-0.06. MS (ES+) m/z 448.2 (M+1). 15 EXAMPLE 9.17
6-14-(1 -METHYL-1H-PYRROLE-2-CARBONYL)PIPERAZIN-1-YQPYRIDAZINE-3- CARBOXYLIC
ACID (2-CYCLOPROPYLETHYL)AMIDE Following the procedure of Example 9, making
variations only as required to use 1-methyl-1H-pyrrole-2-carboxylic acid in place of 2,5-dichlorobenzoic

acid to react 20wt GrRipgsRZHMA -RWHI0AAINS-5; émg%mhﬂ%%ﬁd@%wﬁxcéo@g%wﬁmw@@de the title
compound was obtained as a Whlteé)owder (51.8% vyield MR (500 MHz CDCI3) 8.07,8.01,

7.00, 6.75, 6.40°8"{2 1 tryidse (e 58 FYBPELE "t’)a&é) NS @%"ﬂfrﬁ?f"é%é e BB AMPLE
9.18 6-[4-(4,4 WRI{EDDJ@R@BlME@nEAN@&’Iﬂ)PIPERAZH\I?JQYLE}F%RMAZ’ME -3-7GARBOXY4,IC ACID

(2- CYCLOPRQPg?I;ELﬁ I 0.92 Fﬂléo @9{:?‘%9 (ﬁf Example 9, making variations only

as required to Us uorobut-2-enoic aC| ace o] hbrobenzoic acid to react with 6-
30piperazin-1-yl-pyridazine-3-carboxylic acid (2- cyclopropylethyhamlde, the title compound was
obtained as a white powder (19.6% yield) 1H NME& §0-MHz, CDCI3) 8.09, 8.00, 7. OO 6.81,

3.96-3.88, 3.78, 3.57, 1. +1 XAM
6-[4-(1-HYDROXYCYCL%6]—Q)%§\ &%@%@%@% %L)%?ﬁ iﬂtE’- - CARBOXYLIC
ACID (2-CYCLOPRO®SAEBDNYL)AMHIE HoHowihiy tie prabidfufe@f BER@MPIEC0AMAK{Rg variations
only as required to METHYLBUTYL)JAMIDE
10 Following the procedure of Exampie 9, making variations only as reguired io
use 3-benzyi-5-triffuoromethyl-3H-[1,2,3ltriazole-4-carboxylic acid in place of 2,5-
dichlorobanzoic acid to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (3-
methylbutyljamide, the title compound was obtained as a white powder (37% vyield). 'H
NMR (300 MMz, DMSO-ds) 6 8.04, 7.83, 7.38, 7.28, 6.29, 5.68, 3.94, 3.84, 3.70, 3.45,
15 1.75-1.61, 1.48, 0.91. MS (ES+) m/z 531.2 (M+1).

EXAMPLE 9.7
6-[4-(2-METHYL-5-TRIFLUOROMETHYL-2H-[1,2 3ITRIAZOLE-4~
CARBONYL)PIPERAZIN-1-YLIPYRIDAZINE-3-CARBOXYLIC ACID (3-
20 METHYLBUTYL)AMIDE
Following the procedure of Example 2, making variations only as required io
use 2-methyl-5-trifluoromethyl-2H-[1,2 3ltriazole-4-carboxylic acid in place of 2,5-
dichlorobenzoic acid to react with 8-piperazin-1-yl-pyridazine-3-carboxylic acid (3-
methylbutyljamide, the title compound was obtained as a white powder (15% vield). 'H
25  NMR {300 MHz, DMSO-ds) 8 8.05, 7.83, 7.00, 4.28, 3.87-3.67, 3.51-3.45, 1.75-1.68,
1,49, 0.92. MS (ES+) m/z 455.2 (M+1).

EXAMPLE 8.8
B-[4-(5-TRIFLUOROMETHYL-3H-IMIDAZOLE-4-CARBONYL)PIPERAZIN-1-
30 YLIPYRIDAZINE-3-CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE
-ollowing the procedure of Example @, making variations only as reguired to
use 5-trifluoromethyl-3H-imidazole-4-carboxyiic acid in place of 2,5-dichiorobenzoic
acid to react with 6-piperazin-1-yipyridazine-3-carboxylic acid {3-methylbutyl)amide,
the title compound was obiained as a white powder (48% yield). "H NMR (300 MHz,
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5use 1-hydroxycyclopropanecarboxylic 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 (53.4% vyield). 1H NMR (500 MHz, CDCI3) 6 8.07, 8.03, 7.01, 3.98-3.73,
3.58, 1.53, 1.16, 1.02, 0.76, 0.48, 0.10. MS (ES+) m/z 360 (M+1). 10 EXAMPLE 9.20
6-14-(4,4,4-TRIFLUORO-3-HYDROXY-3-TRIFLUOROMETHYLBUTYRYL)PIPERAZIN-
1-YL)PYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE Following the

procedure of E e9, ' rigti ly.as.require S
4,4,4-trifluoro-éﬁ@%ﬁd@-%ﬁ%&@%eﬁ%%%%%ﬁ%iﬁ%pIggg—grg;,’ %'é?cfﬂbgrzdbgﬂnsz !?(?’ gszg/fo react

with 6-piperazifdt:yd-pftitlazine-3-carboxylic acid (2- cyclopropylethyl)amide, the title compound was
obtained as a white powder (45.6% yield). 1H NMR (300 MHz, CDCI3) 6 8.08, 8.03, 7.98, 7.00,
3.95-3.71, 3.56, 2.89, 1.55, 0.75, 0.48, 0.10. 13C_NMR (CDCI3) 5 168.5, 162.8, 159.8, 145.8, 127.3,
112.5, 45.5, 2044.5, 44.1, 41.3, 39.7, 34.5, 27.2, 8 GMI> B\ (ES+) m/iz 484 (M+1). EXAMPLE 9.21
6-[4-(4,4,45TRIFLU@GRO-3-H¥DRANGS BLMENMYRBUTYR YR IFHRERAZINCLFYY R DAZINE -3~

PYRIDAZINE-3-CARBOXYLIC AgA%é%WL%QEB}QgMEETWFW pfeollowing the procedure of
uo

Example 9, making variations only as required to use 4,4,4-trifluoro-3-hydroxy-3-methylbutyric acid in

place of 2,5-dichlorobERZeNErEcibad st -Fath GApEtEn Nl Meraline s30aar BB X§HE ERddO
(2-cyclopropyletby/yamigieasibeutite\nempeundivasnhtained asiamdiedrender(® e xelw.sLH NMR
(300 MHz, CDCI3) 8.8.07, 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
30(ES+) m/z 4&)08\%_ ."‘i g%é{ﬁﬁ?f@%%garboxyho acag éz—r‘n@'i yfbu’tygémg& %he%ftle cofhmpound
10 was obtained as a white solid (87% vield). 'H NMR (400 MMz, CDCL) 6 8.11, 8.03,
7.85, 7.74-7.82, 7.38, 4 32-3.33, 3.27, 1.73-1.62, 1.52-1.48, 0.94. MS (ES+) m/iz 484.3

(M+1).

EXAMPLE .10
15 6-{4-(2,2-DIMETHYLBUTYRYL)PIPERAZIN-1-YLIPYRIDAZINE-3-CARBOXYLIC ACID
(2-CYCLOPROPYLETHYL)AMIDE
Foliowing the procedure of Exampie 8, making variations oniy as required to

use 2,2-dimethylbutyric acid in place of 2 5-dichicrobenzoic acid to react with &-
piperazin-1-ylpyridazine-3-carboxylic acid {2-cyclopropylethyllamide, the title

20 compound was obtained as a white solid (46% vyield). "H NMR (300 MHz, CDCl;) &
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. MS
(ES+) m/z 374.3 (M+1).

EXAMPLE ¢.11
25 8-[4-(2,2-DIMETHYLPENTANOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-CARBOXYLIC
ACID (2-CYCLOPROPYLETHYL)AMIDE
Foliowing the procedure of Example 9, making variations conly as required o

use 2,2-dimethylpentanoic acid in place of 2,5-dichiorobenzoic acid to react with 8-
piperazin-1-yi-pyridazine-3-carboxylic acid (Z-cyclopropylethyllamide, the title

30  compound was obtained as a white solid (61% vyieid). "H NMR (300MHz, CDCls) &
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. M3 (ES+) m/z 388.2 (M+1).
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6-(4-CYCLOBUTANECARBONYLPIPERAZIN-1-YL)pyRIDAZINE-3-CARBOXYLIC ACID
(2-CYCLOPROPYLETHyL)AMIDE Following the procedure of Example 9, making variations only as
required to 5use 4-cyclobutanecarboxylic 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 (45.6% vyield). 1h1 NMR (300 MHz, CDCI3) 68.03, 7.97, 6.97, 3.82-3.64, 3.57-3.49,
3.26, 2.43-2.27, 2.22-2.05 2.02-1.81, 1.50, 0.75, 0.46, 0.08. MS (ES+) m/z 358 (M+1). 10 EXAMPLE
9.23 6-[4-(2-TRIFLUOROMETHYLCYCLOPROPANECARBONYL)PIPERAZIN-1-YL]-

PYRIDAZINE-3 CARBOXYLIG ACIP (2-CYELORROBY] EHLIANIDE Follping fhe procedure o

Example 9, making variations only as requiréd to 15use 2-triflioromethylcyclopropanecarboxylic acid
in place of 2,5-dichlorobenzdié.B&ig X0 kéa i With(8-pipera#iR Oy iy fidazimdvBdarboxylic acid

(2-CyC|0pr0I0y|ethy|)a%ﬁ&uﬂ%ﬁﬁ@%%@ﬂ%% Lainech AR A WATR-RWHR {3 Q0hanald). 1H NMR
(300 MHz, CDCI3) 6 8.03, 7.98, 7.00, 3.97-3.57, 2.20, 1.65, 1.50, 1.26, 0.75, 0.46, 0.09, MS (ES+) m/z
412 (M+13. 204ER AN g gthoxybenzoic acid in place of 2,5-dichlorobenzoic acid 10 react with
6-[4-(4,4,4- T REFhibOED3-TRiFlidiGO ROMETHOY B UAEI@ {ENYLy BIPERNZ B He, the title
YLFYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOP YLETHY IRE-FQllowi procedure of
Example 9, mgﬁfﬁ %Jgrla\f“%%g %r%?/@asaﬁeémiﬁt%og%&%y efd rif u@r@%-@n Iuﬁla%hgﬁggﬁgz-enoic acid
in place of 2,58dih|6#hen7die 26 S re & wills 6 giper&Zin B pRidasing-3dcarbarkylie. dérd
(2-cyclopropyigthyl)amidedhe title compound was obtained as a white powder (45.4% yield). 1H1
NMR (C (§3I3) 6 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,
0.10-0.05:13C NMR (CDCI3) 6 162.8, 161.1, 159.8, 145.8, 135.2, 135.1, 127.3, 124.5, 112.7, 45.5,
EXAMPLE G113

B-[4-{2-DIMETHYLAMINOBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-CARBOXYLIC
ACID (2-CYCLOPROPYLETHYL)AMIDE
Following the procedure of Example 9, making variations only as required to
15  use 2-dimethylamincbenzoic acid in place of 2,5-dichlorcbenzoic acid to react with 6-
piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropyiethyhiamide, the title
compound was obtained as a white solid (61% yield). "H NMR (300 MHz, CDCl;) &
8.04,7.96, 7.36-7.25, 7.05-6.94, 4.17-3.40, 2.80, 1.51, 0.80-0.73, 0.47-0.42, G.12-0.07.

20 EXAMPLE 9.14
B-[4-(2-CHLORO-5-DIMETHYLAMINOBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
Following the procedure of Example 9, making variations only as required to
use 2-chloro-5-dimethylaminobenzoic acid in place of 2,5-dichlorobenzoic acid 1o react
25  with B-piperazin-1-yl-pyridazine-3~carboxylic acid {2-cyclopropylethyl}-amide, the titie
compound was obtained as a white solid (53% yield). '+ NMR (300 MHz, CDCly) &
8.04,7.96,7.38,56.94 686, 6.55,4.14-3.32, 2.3, 1.52, 0.75-0.89, 0.48-042, 0.11-
0.05. MS (ES+) m/z 457 4 (M+1).

30 EXAMPLE 9.15
B-[4-(2 5-DIMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-CARBOXYLIC ACID
(2-CYCLOPROPYLETHYL)AMIDE
Following the procedure of Example 9, making variations only as required {o
use 2.5-dimethylbenzoic acid in place of 2,5-dichlorobenzoic acid io react with 8-

35 piperazin-t-yl-pyridazine-3-carboxylic  acid  {2-cyclopropylethyllamide, the fitie
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3044.4, 44.3, 40.9, 39.7, 34.5, 8.6, 4.2. MS (ES+) m/z 466 (M+1). EXAMPLE 9.25
6-[4-(2-TRIFLUOROMETI-IYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3- CARBOXYLIC ACID
CYCLOBUTYLMETHYLAMIDE Following the procedure of Example 9, making variations only as
required to 5use 2-trifluoromethylbenzoic acid in place of 2,5-dichlorobenzoic acid to react with 6-
piperazin-1-yl-pyridazine-3-carboxylic acid cyclobutylmethylamide, the title compound was obtained as
a white powder (45.0% yield). 'H NMR (CDCI3) 6 8.04, 7.83, 7.72, 7.64-7.51, 7.32, 7.00, 4.10-4.01,

3.90-3.66, 3.43032 4SOz bbiainkk b6 & IRk MR Q@%'g’ﬁk@fﬁﬁ-m&ﬁ%@@éﬁ@% ety 1842,
132.4,129.6, 127.4, 126.9, 126.8, 125.4, 10121.8, 112.8, 46.4, 44.6, 41,2, 35,1, 25.7, 18.3. MS (ES+)

miz 448 (M+15 EXAMBLE 456 11, 7.05-6.97, 4.12-367,'2.23,'2.22,'1.52,70.62-0.69, 0.48-0.42,
6-(442-(2-TRIBLUQROMETH SEPHENYE YAGET Y LIPIPERAZIN-1-YLIPYRIDAZINE-3- CARBOXYLIC
ACID (2-CYCLOPROPYLETHyL)AMIDE 15Following the procedure of Example 9, making variations
only as required to use (2-trifluoromethylphenyl)acetic acid in place of 2,5-dichlorobenzoic acid to react
with 6-piperazin-1-ylpyridazine-3-carboxylic aci- {2 eisptdfylethyl)-amide, the title compound was
obtained as a whitge4sglig (18 {0 rielENZONMR KBOOMNZ; -CDEY3I B 8203k BIATARETKFBH 7.53-7.48,
7.39-7.35, 6.96, 3.91, 3.87-3.67, 3.66-3.6,.3.58- 53-1.46, -0.64, 0.48-0.42, 0.10-0.06.13C
NMR (75 MHz, CDCI3) 6 168.8, 165\68@%@89%%‘?@%@%1%%)%% 1 128.5, 128.2, 127.2, 127.0,
126.3, 126.2, 125.5, foepoginbioe 44072442 o Bx8r30l6 9 3Maldn @ VI Bfignso@y6a 2t MSA ES+) m/z

462.2 (M+1). ?t%%éﬁ‘,’w?clh%r%ggnzoic acid in place of 2,5-dichlorobenzoic acid to react with 6-
6-[4-(2-CEANOBENZOYL}PIPERAZIN-l-YLI-PYRIDA;INE-3-CARBOXYLI,C ACID,QZ-
i piperazin-1-yi-pyridazine-3-carboxyiic acid (Z-cyclopropyiethyamice, the tifie

compound was obtained as a white solid (56% vield). 'H NMR {300 MHz, CDCl,) &
8.05, 7.96, 7.38-7.30, 6.97, 4.12-3.23, 1.50, 0.80-0.67, 0.51-0.38, 0.16-0.06. MS (ES+)
m/z 448.2 (M+1).

15 EXAMPLE 8.17
6-14-(1-METHYL-1H-PYRROLE-2-CARBONYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
Following the procedure of Example 9, making varniations only as required to
use T-methyl-1H-pyrrole-2-carboxylic acid in place of 2,5-dichiorobenzoic acid fo react
20  with 6-piperazin-1-ypyridazine-3-carboxylic acid (2-cyclopropylethyl)-amide, the fitle
compound was obtained as a white powder (51.8% vield). "H NMR (500 MHz, CDCl3)
8 8.07,8.01,7.00,6.75,6.40, 6.12, 4.00-3.80, 3.58, 1.52, 0.76, 0.48, 0.10. MS (ES+)
m/z 383 (M+1).

25 EXAMPLE .18
6-[4-(4,4 4-TRIFLUOROBUT-2-ENOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
Foliowing the procedure of Example 8, making variations only as required fo
use 4,4 4-trifluorobut-2-enoic acid in place of 2,5-dichlorobenzoic acid to react with 6-
30  piperazin-1-yl-pyridazine-3-carboxyiic acid (2-cyciopropylethylamide, the title
compound was obtained as a white powder (18.6% yield). "H NMR (500 MHz, CDCl)
§ 8.08, 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).

100



CYCLOPROPYLETHYL)AMIDE 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-
301-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title compound was obtained as a
white solid (25.8% yield). '"H NMR (300 MHz, CDCI3) 6 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. 130 NMR (75
MHz, CDCI3) 6 166.5, 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, 39.6, 34.4, 8.6, 45 MB(ESe )i p/z 405.2 (M+1). EXAMPLE 9.28

644-(4-TRIFLUQROMETHYLPY, -3- N 1
5YLIPYRIDAZI%@é@ﬁ%&ﬁ%&%@&%bﬁ%&wiN_Eghéwﬁéﬂ% g”ﬁ]r%gédure of
Example 9, making variation$°éiip Q¥ Yeduitédd 11Ser Gt tamethyipykihivela=carboxylic acid in

place of 2,5-dichlorobenzqif-acickig reachwity Bspipeiazintduryiidazines3earboxylicaeld
(3-methylbutyl)amide, the title compound was obtained as a white powder §69% yleld),le NMR (300
MHz, CDC13) 608 YIS 86V B0 T207 624 O 4,105 80 03 1A S S5 /8 £ 1 52-
1.45, 0.90. MSWESs-pinéz 451 By(Myddazine-3-carboxyiic acid (2ZEXAMIRIPEISI29amide, the title

6-4-(4,4,4-TRI é%%ﬁi%%ﬁ%%ﬂf&ﬂe%%?@ﬁ'ﬁ?ﬁf&)ﬁé?Fs%." ONfié|a?1F]*ﬁWQ€§dblm, O

15CARBOXYL CID (3-METHYLBUTYL)AMIDE Following the procedure of Exampleaé, making
variations only &8 PEqbifsd fdlisé 86 dsE34 454 tiifGorb I8 niciRy b (e Lol Heidis phatd 617
2,5-dichlorobenggiggcid to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid
(3-methylphutyl)amide, the title compound was obtained as a white powder (62% yield). 11-1 NMR (300
MHz, 20 BCIS) 58.05, 7.83, 7.00, 6.55, 3.86-3.83, 3.80-3.73, 3.62-3.60, 3.48, 2.01, 1.75-1.62, 1.49,
0.92. MS (ES+) m/z 414.4 (M+1). EXAMPLE 9.30(AMPLE 9.20

644-(1-TRIFLUOROMETHY ECYSRORROBANRCARBON YO RIRERARNL Ny L )PIPERAZIN-
25PYRIDAZINE-3-CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE
1-YLIPYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
Following the procedure of Example 8, making variations only as required o
15 use 4,4 4-triflucro-3-hydroxy-3-trifluoromethylbutyryic acid in place of 2 5-
dichlorobenzoic acid to react with 6-piperazin-1-yi-pyridazine-3-carboxylic acid (2-
cyclopropylethyhamide, the title compound was obtained as a white powder (45.6%
vield). "H NMR (300 MHz, CDCl,) & 8.08, 8.03, 7.98, 7.00, 3.95-3.71, 3.56, 2.89, 1.55,
0.75, 0.48, 0.10. ™C NMR (CDCl,) 3 168.5, 1682.8, 158.8, 145.8, 127.3, 112.5, 45.5,

20 445, 44.1,41.3,39.7, 345, 27.2, 8.6,4.2. MS (ES+) m/z 484 (M+1).

EXAMPLE 9.21
6-[4-(4,4 4-TRIFLUORO-3-HYDROXY-3-METHYLBUTYRYL)PIPERAZIN-1-YL}-
PYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
25 Following the procedure of Example 9, making variations only as reguired to
use 4 4 4-trifluoro-3-hydroxy-3-methylbutyric acid in place of 2,5-dichicrobenzoic acid
to react with 6-piperazin-1-yl-pyridazine-3-carbeoxyiic acid (2-cyclopropyiethyl)amide,
the title compound was obtained as a white powder (50.1% yield). "H NMR (300 MHz,
CDCI;) 8 8.07, 7.98, 6.88, 6.23, 4.05-3.52, 2.90, 2.47, 1.53-1.43, 0.76, 0.48, 0.08. MS
30 (ES+) m/z 430 (M+1).
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Following the procedure of Example 9, making variations only as required to use
1-trifluoromethylcyclopropanecarboxylic acid to react with 6-piperazin-1-ylpyridazine-3-carboxylic acid
(3-methylbutyl)amide, the title compound was obtained as a white powder (72% yield). 1FI NMR (300
MHz, CDCI3) 6 8.05, 7.83, 6.98, 3.90-3.80, 303.48, 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 35Followinggthe pnocedupe of Example 9, making variations only as

required to use pyridines2-car i ' ith 6-piperazin-1-yl-pyridazine-3-carboxylic acid
(2-cyclopro pyletﬁ%ﬁrz%eg,%ﬁ%g%%r%%%é r?\éﬁvqﬁé) \gb%%& 5@ %éé@\/%%rg (?60%%5}1 H NMR
(300 MHz, CDC13) 8 8.60-8.58, 8.03C1108-¢ 86LDPROr3-2THY 7)BMHDS5, 6.98, 3.96-3.83, 3.54,

1.50, 0.78-0.69, 0.47%m9@&@-%owér@§m%w%wﬁh R3NP %53?e€us§e8 19

6-[4-(2-TRIFLUOROM THYLFURAN-3-CARBONYL)PIpERAZ -1-YLTYRIDAZIN CARBOXYLIC
ACID (2-CYCLBPEOBHE AR RRIBE AR DIBRAT e Procdaineesr e anitle sarbwiyfrariations
only as requirgdpr age- 2-yHfluodenetiiAfaranxgicarkidxglicyatigispreacythide, the titie
6-piperazin-1-yl-pyridazine-3- car ' i (2- ropylethyhamide, ti 0 as
obtained as a%lvorﬁ?g%%ﬁg%rg) %%%{;H)%%%Caﬁ}ﬁ% 1:N lﬁ%&%?%d%%éz% 8%@?3?@&5% é%(gm&&;%g‘ 6.54,
3.9-3.7, 3.6-3.3 81949/ § 79 66°-847-9143,50-5948. (¥28. 3CAMARTIDOMHE TOE1FH 6 162,78,

15160.01, 145:60; 145605,0E38 i (187 574 128, 18- 121.74, 120.54, 112.54, 110.88, 46.33, 44.59,
41.43, 39,67, 34.52, 8.64, 4.23. MS (ES+) m/z 438.2 (M+1). EXAMPLE 10 SYNTHESIS OF

644-(5-TRIFLUOROMETHYL-3H-[1,2,3]TRIAZOLE-4-
20CARBONYL)PIPERAZIN-1-YLFPYRIDAZINE-8*E&RBOXYLIC ACID (3- METHYLBUTYL)AMIDE

6-[4-(3-Benzyl-54rifyer 2eSAtHaz0l i 10:1= ridazing-3-carboxylic
acid (3-methylbutylga%id@e%g\%?é%@%kmmoI &Zgggg\i@qﬁ%ﬁﬁ_égy I\Lﬂjyép(%—;l{g v%\lffhﬂ§ Ejjzrr_z)?ol‘ “of acetic

acid and 0.2 g of 10% Pd/ SR FHE S5l AGEN Riki(Fé- RRB REM-GHBAGMIAFpressure of H2

at ambient temperatufellowing the procedure of Example 9, making variations only as required to
15 use 2-triflucromethyleyclopropanecarboxylic acid in place of 2,5-dichiorobenzoic acid
to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid {(Z-cyclopropylethyllamide,
the title compound was obtained as a white powder (30.9% yieid). "H NMR (300 MHz,
CbCls) 6 8.03, 7.98, 7.00, 3.97-3.57, 2.20, 1.65, 1.50, 1.26, 0.75, 0.46, 0.09. MS
(ES+) myz 412 (M+1).
20
EXAMPLE ©.24
6-[4-(4,4,4-TRIFLUORO-3-TRIFLUOROMETHYLBUT-2-ENOYL)PIPERAZIN-1-
YLIPYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
Following the procedure of Example 8, making variations only as required to
25 use 4,4 4-trifluoro-3-trifluoromethyibut-2-enoic acid in place of 2,5-dichlorobenzoic acid
to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (Z-cyciopropyiethyllamide,
the titie compound was obtained as a white powder (45.4% yield). "H NMR (CDCl.) 8
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.
C NMR (CDCls) 3 162.8, 161.1, 159.8, 145.8, 135.2, 135.1, 127.3, 124.5, 112.7, 45.5,
30 444,443,409, 397,345, 88,42 MS (ES+) m/z 466 (M+1).
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overnight. After filtration the reaction mixture was evaporated under reduced pressure and the residue
was recrystallized from 3 mL of EtOH to give 120 mg (36% vyield) of 6-
[4-(5-trifluoromethy1-3H-[1,2,3]triazole-4-carbonyl)-piperazin-1-ylipyridazine-3- carboxylic acid
(3-methylbutyl)amide as a white powder. 1H NMR (500 MHz, Acetone- 30d6) 58.18, 7.91, 7.32,
3.92-3.72, 3.45, 1.67, 1.52, 0.92. EXAMPLE 11 SYNTHESIS OF
644-(2-TRIFLUOROMETHYLBENZYL)PIPERAZIN-1- YLIPYRIDAZINE-3-CARBOXYLIC ACID
(3-METHYLBUTYL)AMIDE A mixture of 6-pigeérdIthELS/2pyridazine-3-carboxylic acid

(3-methy|butyl)amide-(&@‘smnoﬂm%ﬁ@m&m@mﬂ@@ﬂmm%@%ﬁg%@h;ﬁ%@' .
diazabicylco[5.4.0]lundec-7-en é%é? L?% sélvr d and heated at 60C overnight. The reaction
mixture was then diluted with I§ c a%g]m %Q@rﬁ% %§h9§WEK%§E§J%W§ted NaHCO3 (2 x 20
mL) and brine (2 x 20ROV TRE 6 garriedayerivasdniss Dvesidanbyeiouns Na@HOA eengeatrated, and

purified bysflash=ghramategraghy:te g i | ite solid, (80 mq, 72%, yield).
1FINMR (500 MHz, CDCI )680%,,7%%%%?2% %@%&g@%@gg;&@g@ﬁfé}%@%%%%%%§52 2.62,

1.65-1.76, 1.52 06 MY PEISFE256 7MY & AN e bUvImes B atyia R tite compound
FLUOROMETH¥4 BENZX 3p HRERAZWA- UG RYRIMAZINERrCARBOMYAG AGHD 7 75

(2-CYCLOPR LETH E lowing.t ocedure of Example 11, making variations
only as requir((e?dl':% fgg ’613%2?4%&11%4;)@:’@?%& %ngrrﬁ%igl%ga%i@ﬁfyc%ﬁﬂoﬂ)ﬁéth% dWMdfe in place

of 6-piperazin-EApyridtzing-85eRbdRgIic 4643t avethyibaiyarnide torreactavithi2s 20 125 4,

trifluoromethylbenzylchieride,4hestitle;ec un ai white solid (32% yield). m.p.
106-108C. 1H NMR (500 Msz: CDCI3) gz'?ggqéé%%%%@?@%d@%g 91%7242%@ 77, 3.73, 3.56, 2.63,

1.52, 0.71-0.80, 0.45-0.49, 0.08-0.13. MS (ES+) m/z 434 (M+1). 25EXAMPLE 11.2
6-[4-(5-FLUORO-2-TRIFLUOROMETHYLBENZXY)MRIPERAZEN-1-YHPYRIDAZINE-3- CARBOXYLIC

1D 2 CYCLORROSEH By RSl s P L TRV L kg

variations only as required to use 5-tfluoro-2-trifiluoro

2-trifluoromethylbenzyl chlorfeRSRfta et AP ipEraMRRY P idas e BAtaEboXylic acid
(2-cyclopfbpylethyl)amittewithettige eampaunst wasohianahkas oféfhgﬁo%g'%(ﬁg‘s’/%/&?é'igé%%“ NMR (300
MHz, CDCI3) 8L _fﬁﬁ gﬁ, 7.5 -7|. Sé 7.94 t%..95, 3.79,3.71, 3.56, 2.64, 1.51,70.68-0.82, .%,3- 0.51,
0.06-0.13. MS (ES) i3 4%5‘3 KW?L : nyljacetic acid in place of 2,5-dichlorobenzoic acid to react

with 6-piperazin-1-ylpyridazine-3-carboxylic acid (2-cyciopropylethyli-amide, the titie

compound was obtained as a white solid (78.7% yield), "H NMR (300 MHz, CDCl,) &

8.03,7.97,7.67-7.64, 7.53-7.48, 7.39-7.35, 6.96, 3.91, 3.87-3.67, 3.66-3.6, 3.58-3.51,

20 1.53-1.48, 0.78-0.64, 0.48-0.42, 0.10-0.06. °C NMR (75 MHz, CDCl;) & 168.8, 152.0,
158.9, 1453, 133.2, 132.0, 131.5, 128.5, 128.2, 127.2,127.0, 126.3, 126.2, 125.5,

112.3,45.0,44.7,44.2,41.2, 39,6, 37.13, 37.11, 34.4, 8.6, 4.2. MS (ES+) m/z 462.2
(M+1),

25 EXAMPLE 8.27
6-[4-(2-CYANOBENZOYL)PIPERAZIN-1 ~YLI-PYRIDAZINE-3-CARBOXYLIC ACID (2~
CYCLOPROPYLETHYL)AMIDE
Foliowing the procedure of Example ©, making variations only as required to
use Z-cyanobenzoic acid in piace of 2,5-dichlorobenzoic acid to react with G-piperazin-
30 1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title compound was
obtained as a white solid (25.8% vield). "H NMR (300 MHz, CDCl;) 8 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, CDCis) 6 168.5, 162.8, 159.9, 145.3,
139.3, 133.3, 133.04, 129.9, 127.6, 127.03, 118.8, 112.4,109.9, 46 4, 447 448 4186,
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EXAMPLE 11.3 6.14-(4-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 5use 4-fluoro-2-trifluoromethylbenzyl chloride in place of
2-trifluoromethylbenzyl chloride to react with 6-piperazin-1-ylpyridazine-3-carboxylic_ acid
(2-cyclopropylethyl)amide, the title compound was obtained as a white solid (38% yield). 1H NMR (300
MHz, CDCI3) 6 7.96-8.04, 7.81, 7.36, 7.20-7.29, 6.96, 3.76, 3.68, 3.56, 2.61, 1.51, 0.68-0.84, 0.43-

0.51, 0.06-0.13MSHES €)aniz A58 ENEE)) HVEXAMPIE 114
6-[4-(5-CHLORO-2-TRIFLUOROMETHYLBENZYL)PIPERAZIN-1-YL]PYRIDAZINE-3- CARBOXYLIC

ACID (2-CYCLOPROPYLETHYL)AMIDE Following the procedure of Example 11,_ making variations
only as required to 15use 5-chloro-2-trifluoromettiiibéridylchtoride in place of 2-trifluoromethylbenzyl

chloride to react with G-piparazifFlobRysidezine: TeaIbRie acid £256ye fhamide, the title
compound. was obtaineﬂ(fj&ggawhite solid (48% éield . NMR (300 MHz, CDC )@% -8.05, 7.87,

7.58, 7.34°6.97, 3.80, 3.70, 3585 B -1-58RESX - roAs-43 (6 WD 8L B0 7D AR RES (ES+) m/z 468

(M+1). 20 EXAMPLEFjoﬁmmﬂﬁa-@bﬁf@a@-éf-Ekuﬁ}mﬁmzmgwﬂ%ﬁaﬁzdmglaﬁéfﬁgﬁ@&%z'?153-
CARBOXYLIC - P ! THYL)AMIDE. Followin procedyre of Example 11,
making variatiéﬁg g%@%%&éﬁ)g@ t%?%g_g%%:%%A}}S-%‘ﬁular%%gﬁZgﬁ% TgP?géofﬁ pﬁ%%%co?cgggo

2-trifl uorometh")?JlB%‘trW%/)l7 @rﬂ’dﬁﬁi@%T%ébPWlﬁ@%Gﬁrﬁe‘Pﬁﬂ?ﬁXylsﬂWﬁd&zﬁﬁ%%@iﬁbmﬁ@&bi@ title
(2-cyclopropylethamideathesisincompoundaasehiained s whits slid@sipmeid) 11+ NMR

(300 MH%OCDgga), 2.69, 8.05,7.82,7.62,7.00,4.10-3.69, 3.51-3.44, 3.38-3.35, 1.75-1.61, 1.52-
1.45, 0.90. MS (ES+) m/z 451.3 (M+1).

EXAMPLE ©.29
6-[4-(4,4,4-TRIFLUORO-3-METHYLBUT-2-ENOYL)PIPERAZIN-1-YL]-PYRIDAZINE-3-
15 CARBOXYLIC ACID (3-METHYLBUTYL)JAMIDE
Following the procedure of Exampie 9, making variations only as required o
use to use 4,4 4-trifluoro-3-methylbut-2-enoic acid in place of 2,5-dichiorobenzoic acid
to react with 8-piperazin-1-yl-pyridazine-3-carboxylic acid (3-methylbutyllamide, the
title compound was obtained as a whiie powder (62% vield). '"H NMR {300 Mz,
20 CDCl) 8 8.05, 7.83, 7.00, 6.55, 3.86-3.83, 3.80-3.73, 3.62-3.60, 3.48 2.01, 1.75-1.82,
1.49, C.82 MS (ES+) m/z 414.4 (M+1).

EXAMPLE 9.30
6-[4—(1—TRIFLUOROMETHYLCYCLOPROPANECARBONYL)PIPERAZ%N-1-YL]—
25 PYRIDAZINE-3-CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE
Foliowing ihe procedure of Example 9, making variations only as required o

use 1-trifluoromethylcyciopropanecarboxyiic acid to react with B-piperazin-1-yi-

pyridazine-3-carboxylic acid (3-methylbutyliamide, the title compound was obtained as

a white powder (72% yield). 'H NMR (300 MHz, CDCl3) § 8.05, 7.83, 6.98, 3.90-3.80,
30 348, 1.66, 1.48, 1.39-1.35, 1.18-1.14, 0.82. MS (ES+) m/z 414.2 (M+1),

EXAMPLE 9.31
8-[4-(PYRIDINE-2-CARBONYL)PIPERAZIN-1-YLIPYRIDAZINE-3-CARBOXYLIC ACID
(2-CYCLOPROPYLETHYL)AMIDE

35 Following the procedure of Example ¢, making variations only as reguired to
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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, 0.40-0.49, 0.02-0.13. MS (ES+) m/z 418 (M+1). 30 EXAMPLE 11.6
6-[4-(2,5-DICHLOROBENZYL)pIpERAZIN-1-YL]pyRIDAZINE-3-CARBOXYLIC ACID . o
(2-CYCLOPROPYLETHYL)AMIDE Following the procedure of Example 11, making variations
only as required to 35use 2,5-dichlorobenzyl chloride in place of 2-trifluoromethylbenzyl chloride to
react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title compound

was obtained a2 i ol AR HHAMR EUUMHE DGR ALIRE0L 108 [ 16733
6.96, 3.75-3.84, 3 6?1, 3.?6, 2.62-2.70, 1,53, 1.511 0.70- 0.83, 0.43-0.51, 0.06-0.13. MS (ES+) m/z 434
(M+1). 5 EXAI@EEF& 13Y5lopropy ethyl)amide, the title compound was obtained as a white powder

6-[4-(5-FLU0F{@%T>H@@LU@R@MEmﬂm&ﬁmmzzg)B%@@A&Zﬁ@,-@ﬁ@?ﬁy@@e@im%%RﬁQXTLIC
ACID (3-METHY. IDE. Eollowjng t r re of e ing variations only as
requir((ad to 10?5’%%%@- %-/Itr%‘)lg%%#n?m\l%yl (3%@ %ﬁ%#d%%ﬁp?ﬁg%ﬁéﬁ@@%ﬁ%ﬁ%&?ﬁ/&monde
to react with 6-#petd¥inii-yl-pyridazine-3-carboxylic acid (3-methylbutyl)amide, the title compound
was obtained as a white solid (34% yield). 1H NMR (300 MHz, CDCI3) 8.02, 7.82-7.92, 7.57-7.68,
7.00-7.09, 6.96, 3.79, 3.71, 3.50, 2.64, 1.64-1.78, 1 51. 0.94. MS (ES+) m/z 454 (M+1). 15 EXAMPLE
11.8 644-(2,4-DICHLOROBENZYL)-PIPERAZINYAMHBY RiFPAZINE-3-CARBOXYLIC ACID

(2-CY CLOPRGPMHETIRYELANRDBESHOGRIGRAGI S oREBRNT EREPESA AN mEkiry REDAHHIS.only as

required to 3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

10 Following the procedure of Example 9, making variations only as required to
use 2-trifluoromethylfuran-3-carboxylic acid to react with 8-piperazin-1-yl-pyridazine-3-
carboxylic acid (2-cyclopropylethyl)amide, the title compound was cbtained as a white
powder (71% yieid). 'H NMR (300 MHz, CDCls) 5 8.04, 7.96, 7.56, 7.00, .54, 3.0-3.7,
3.6-3.5, 1.49, 0.79-0.66, 0.47-0.41, 0.09-0.04. "°C NMR (300 MHz, CDCl) § 161.78,

15 160.01, 145.60, 145.05, 138.14, 137.57, 127,15, 121.74, 120.54, 112.54, 110.88,
46.33, 44.59, 41.43, 30.67, 34.52, 8.64, 4.23. MS (ES+) m/z 438.2 (M+1).

EXAMPLE 10
SYNTHESIS OF 8-[4-(5-TRIFLUORCMETHYL-3H-[1,2, 3] TRIAZOLE-4-
20 CARBONYL)PIPERAZIN-1-YL]-PYRIDAZINE-3-CARBOXYLIC ACID (3-
METHYLBUTYL)AMIDE
8-[4-(3-Benzyl-5-trifluoromethyl-3H-[1,2, 3ltriazole-4-carhonyl)piperazin-1-
yilpyridazine-3-carboxylic acid (3-methylbutyl)amide (0.4 g, 0.75 mmol) was dissolvad
in 10 mL of MeOH with 3 drops of acetic acid and 0.2 g of 10% Pd/C was added. The
25 reaction mixture was kept under normai pressure of M, at ambient temperature
overnight. After filiration the reaction mixture was evaporated under reduced pressure
and the residue was recrystallized from 3 mL of EtOM to give 120 mg (36% yield) of 8-
[4-(5-trifluoromethyl-3H-[1,2, 3jtriazole-4-carbonyl)-piparazin-1 -yllpyridazine-3-
carboxylic acid {3-methylbutyl)amide as a white powder. 'H NMR (500 MHz, Acetone-
30 de) 88.18,7.91,7.32, 3.92-3.72, 3.45, 1.67, 1.52, 0.92.
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20use 2,4-dichlorobenzyl chloride in place of 2-trifluoromethylbenzyl_ chloride_ to react with
6-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title compound was
obtained as a light yellow solid (75% yield). 1H NMR (300 MHz, CDCI3) 57.95-8.02, 7.44, 7.38, 7.23,
6.93, 3.70-3.77, 3.60-3.63. 3.54, 2.60-2.65, 1.50, 0.74, 0.45, 0.08. MS (ES+) m/z 434 (M+1). 25
EXAMPLE 11.9 6-[4-(5-FLUORO-2-TRIFLUOROMETHYLBENZYL)PIPERAZIN-1-YQPYRIDAZINE-3-
CARBOXYLIC ACID (3-CYCLOPROPYLPROPYL)AMIDE Following the procedu_re o_f Example 11,
making variations only as required to 30use 5-fluBroARAHifltIonomethylbenzyl chloride in place of

2-trifl thylb i {with SrpiperazInskrRridazing: -FQ;E% jcpcid
(3-zyg%r§r?§ylgrog;]|§;%§f ﬁ%ﬁ%l?ﬁ?m[%é%r%ﬂ vk\%s obtaimégﬁsq %W?ow sof%((;é m/o yield). 1F1
NMR (300 MHz, CDCI3) 87, 5815 88Nz S5CABE XY LACoACH 568185 HY 5 BUZ BD)AMIDEL. 25, 0.65, 0.40,
0.09. MS (ES+) m/z 466r(MuE) o EXAMREIR-1 1y A0y BYNTEBEIS KRy iic acid (3-methylbutyhamide

6-[4-(5-FLEJORG- Y, NZQYL)PIPE -1- YLIPYRIDAZINE-3-CARBOXYLIC
A([ZAIrD( PENS'JI'-4- é?%%ﬁ%%%%vﬁ%ﬂ ﬁ%‘ﬁpﬁ%@&ﬁﬁ%@ Eg?h%\‘ ?Ihgl%é’@ériations only as .
required to use RFRISFI G HdbrotaREtFYNSRZYT chiopkieas ptacel ofe-rifliedom etigibearybshloride to

t with 6-pi Bk riglquz 6 Areqylamide the fi was
obtained 25 o whte. o L B R NGO o
7.00, 5.91-5.787%96%2%%%a%-?e‘é%ﬁ%@%,b%@z@éé@ﬂ?&.qi%@f?wf‘l@dﬂw RAT SV DCI3)
6 166.1, 165.72189doruelzp STR0@NLa55 kB804 b%f@,dﬂ%@fﬁ'\sﬂﬁaﬂgﬁEﬁﬁ%gEaL;iéﬂyiltZSfési%ﬁT%ﬂgégé o
112.4, 46.3, 44.4 8.7,31.1 28.9, MS (ES+) m/z 466,3 (M+1).
644-(2-Aq |No%%@é@%ﬁ%@tﬁiﬁﬁﬁ(ﬁ{%ﬁ%/@ﬁ@s- A R Y550 Wiz, Coct) 5 8,00

7.86,7.82,7.85,7.55 7.37, 6.95, 3.74-3.79, 3.73, 3.46-3.52, 2.62, 1.65-1.76, 1.52,
0.94. MS (ES+) m/z 436 (M+1),

EXAMPLE 11.1
15 8-[4-(2-TRIFLUOROMETHYLBENZYL)PIPERAZIN-1 -YLIPYRIDAZINE-3-
CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
Foliowing the procedure of Example 11, making variations only as required fo

use &-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyljamide in piace of
G-piperazin-1-yl-pyridazine-3-carboxylic acid (3-methylbutyl)amide to react with 2-

20 trifluoromethylbenzyl chioride, the iitie compound was obtained as a white solid (32%
yield). m.p. 108-108°C. "H NMR (500 MHz, CDCl;s) 6 7.97-8.04, 7.83, 7.65, 7.55, 7.37,

6.96, 3.77, 3.73, 3.56, 2.63, 1.52, 0.71-0.80, 0.45-0.49, 0.08-0.13. MS (ES+) m/z 434
(M+1).

25 EXAMPLE 11.2
6—[4—(5—FLUORO—2—TR§FLUOROMETHYLBENZYL)PIPERAZIN—1—YL}PYREDAZINE-S—
CARBOXYLIC ACID {(2-CYCLOPROPYLETHYL)AMIDE
Foliowing the procedure of Example 11, making variations only as required fo
use S-fluoro-2-triflucromethylbenzyl chioride in place of 2-trifluoromethylbenzyl chloride
30 toreact with 8-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethylamide,
the title compound was obtained as a white solid (40% vyield). "H NMR (300 MHz,
CDCls) 6 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).
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CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE
644-(2-NitrobenzoyDpiperazin-1-yllpyridazine-3-carboxylic acid (3-methyl- butyl)amide (100 mg, 0.235
mmol) was hydrogenated with 10 mg 10% Pd/C as catalyst at ambient temperature under 1 atm for 24
hours. The mixture was filtered 20through a celite cake. The filtrate was concentrated and purified by
flash chromatography (ethyl acetate) to give a white solid (83% yield). 1H NMR (500 MHz, CDCI3)
58.05, 7.86, 7.19-7.23, 7.10-7.13, 6.99, 4.40, 3.74-3.88, 3.50, 1.65-1.75, 1.52, 0.94. MS (ES+) m/z 397
(M+1). 25EXAMPLE 13 SYNTHESIS OF {6-14-%@%@%?METHYLBENZOYOPI_PERAZIN-l-
YLFYRIDAZIN-3-YLICARBAMIC ACID 3,3-DIMETHYLEU YL ESTER To a solution of

[4-(6-aminopyrF&é‘%ﬁ%—f—%@&@é%im!Eﬂ]’@ﬁ%@?&ﬁé@@%‘éh&@ﬁ@ﬁ%bﬁé&@@’rﬁ@?%ﬁEfrfmol) in
10 mL of dioxane was added3Qaizh }Ommef&hytﬁmtﬁQf@Lm@ﬁefﬁiil%%m%%\% WOlI)) ano(ljstlrred at

bi . . inut 3-dimeth tan-1-ol (175.5.mg, 1.71 mmol) an
ethylamine (7.6 md Db S s Aades ARG AR A VS R0 5 BB 18 mixture
was stirred for 2SR fridernN2 v wieaterheony afddridhe r@smef\&aﬁtdissmmdyibaﬁzwomhgne
(100 mL), and waéaad/mﬂ@_biblelfé@ih@%%@i%z)né”-%ﬁéé%%%ﬂM@%@@M%@%@%TH&?WMW

brine (2 x 20 mL). The combined organic extract was dried over anh drous Na 4, concentrated,
and trfen purifiggeoff%BWH YRDAMERFA PRV eliisusRith (ReXaiie!Bthyl NERatR0PL M) 2TREBroduct was
obtained as a WiSiteSsbiid? (80, Mg 11 %0yietd) SN MRE(306MbEs DM$C-65) 630884 1288.7.83, 7.77,

7.67,7.54,7.4%,4.1403.40:3.9Q, %@%@@5 PLE 13.1

{614-(2-TRIFLUOROMETHYLBE -1-YL]PYRIDAZIN-3- YLICARBAI_VIIC ACID
2-CYCLOPROPYLETHYL ESTER Following the procedure of Example 13, making variations only as

required to EXAMPLE 11.4
6-[4-(5-CHLORGC-2-TRIFLUOROMETHYLBENZYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
Following the procedure of Example 11, making variations only as required to
15 use S-chioro-2-trifluoromethylbenzyl chloride in place of 2-trifluoromethylbenzyl
chioride to react with 8-piperazin-1-yl-pyridazine-3-carboxylic acid (2-
cyclopropyiethyl)amide, the title compound was obtained as a white solid (48% vyield).
"M NMR (30C MHz, CDCls) 5 7.96-8.05, 7.87, 7.68, 7.34, 6.97, 3.80, 3.70, 3.58, 2.84,
1.83, 1.51, 0.70-0.83, 0.43-0.51, 0.07-0.13. MS (ES+) m/z 468 (M+1).
20
EXAMPLE 11.5
6-[4-(2-CHLORO-4-FLUOROBENZYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
Foliowing the procedure of Example 11, making variations only as reguired to
25 use 2-chloro-4-fiuorobenzy! chioride in ptace of 2-triflucromethylbenzy! chloride to react
with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyllamide, the fitle
compound was obtained as a white solid {26% vield). *H NMR {300 Mtz, CDCl;) 8
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, 2.55-2.60 1.42-
1.54, 0.68-0.80, 0.40-0.49, 0.02-0.13. MIS (ES+)} m/z 418 (M+1).
30
EXAMPLE 118
6-[4-(2,5-DICHLOROBENZYL)PIPERAZIN-1-YLIPYRIDAZINE-3-CARBOXYLIC ACID
(2-CYCLOPROPYLETHYL)AMIDE
Following the procedure of Example 11, making variations only as required fo

35  use 2,5-dichlorobenzyl chloride in place of Z-trifluoromethyibenzyl chloride to react with
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10use 2-cyclopropylethanol in place of 3,3-dimethylbutan-1-ol to react with [4-(6-
aminopyridazin-3-Apiperazin-1-y1](2-trifluoromethylphenyfimethanone, the titte compound was
obtained as a white solid (8.3% yield). 1lb1INMR (500 MHz, CDCI3) 5 8.11, 7.73, 7.65, 7.63, 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.
MS (ES+) m/z 464 (M+1). 15 EXAMPLE 14 SYNTHESIS OF
6-[4-(4,4,4-TRIFLUORO-2-METHYLBUTYRYL)PIPERAZIN-1- YL]PYRIDAZINE-3-CARBOXYLIC ACID
(3-METHYLBUTY¥ R} - rixdarenef Sresabsatiofes:ipi ferazinpleplymynid xrines3thataxylic acid (3-

20methylbutyl)aside o4, 4=kl ug -meth ' id (47. ,.0.31 mmol),
1,8-diazabicylco 5%5@(3)&%3);92%% Z?f?gcg %ﬁdéoéﬂgrgﬁg%%’é% 1-ﬁ%§g§§8@?}%ﬁ%ﬁ;&z§)ﬁ%amdrate (41.4

mg, 0.31 mmol} I B @FALT Weid StrB §Rrhffoichi térfipetaifird f#-15 tninbted. 51, 0.70-
1-(3-Dimethylamfiapprapyl) 8-etbglcarborlibnite«4+./6 mg, @33 mmol) was added to this solution. The
reaction mixture was stirred at ambient 25temperature overnight and then diluted with ethyl acetate
(50 mL) and washed with aqueous saturated NaHCO3 (2 x 20 mL) and finally with brine (2 x 20 mL).
The organic extract was dried over anhydrous Na¥8dZ%;cdricéntrated, and then purified by column

B R e e e e
soli mg, 75% yield). . .
221, .70 150, 1.95, 0.95. MS @@%&M?@ﬁ}&ﬁ?@%&%%hﬂEDE
6-[4-(4,4,4-TRIFLUOROIGYNIE TREYIIBLERVR YL fRUR BRAZINFaNhipyRUDAZINEHBa CARBGXMLIC ACID
(3-|V|ETHIYJLBL&EX%)Fh,z'\d@@triﬂugf%u%%étﬁﬁﬁ@%%’é%%g&@g??ﬁr' ﬁb@%?%%%ﬂ%%?@%@%g as

required to use 4,4, 4-triflugro-3-methylbutyric acid in place of 4,4,4-tritluoro-2- yric acid to
react with 6-piperaaii A I GoReS - B ApBRAE AR IR MER AT L (A piab U gtfdctsorsound was
obtained as a vithiteofigyusdligd & 3%eytiele s TN MR 6RIQMIAZi GH CI3NGR 070 18Pz 7 998 69-3.98,
3.67, 3.50, 3.0 . P 1 _ 1.0, 85 | { +§m/z 415((%M+1). 10 EXAMPLE 14.2
644-(4.4,4-TRﬁrﬁ%gﬁggé%ﬁz%ﬁ%%éﬁﬁ%-l@%@?ﬁ[) ZINE=S-GRRBOXYLIC: 151,
0.94. MS (ES+) m/z 454 {M+1).
15
EXAMPLE 11.8
6-[4-(2,4-DICHLOROBENZYL)-PIPERAZIN-1-YLIPYRIDAZINE-3-CARBOXYLIC ACID
{(2-CYCLOPROPYLETHYL)AMIDE
Foliowing the procedure of Exampie 11, making variations oniy as required to
20 use 2,4-dichlorobenzyl chioride in place of Z-rifluoromethyibenzy! chioride to react with
B-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyllamide, the titie
compound was obtained as a light yellow solid (75% yield). 'H NMR {300 MHz, CDCly)
67.95-8.02,7.44,7.38, 7.23, 6.83, 3.70-3.77, 3.60-3.63, 3.54, 2.60-2.65, 1.50, 0.74,
0.45, 0.08. MS (ES+) m/z 434 (M+1).
25
EXAMPLE 11.9
6-[4-(5-FLUORO-2-TRIFLUOROMETHYLBENZYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (3-CYCLOPROPYLPROPYL)AMIDE
i-ollowing the procedure of Exampie 11, making variations only as reguired to
30 use 5-fluoro-2-trifluoromethylbenzyl chioride in place of 2-frifluoromethyibenzy! chloride
to react with 6-piperazin-1-yi-pyridazine-3-carboxylic acid {3-cyclopropylpropyhamide,
the title compound was obtained as a light vellow solid {(34% yield). 'H NMR (300
MHz, CDCl) & 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,
0.4C, 0.08. MS (ES+) m/z 466 (M+1).

108



ACID (3-METHYLBUTYL)AMIDE Following the procedure of Example 14, making yaria_tions only as
required to 15use 4,4,44rifluorobutyric acid in place of 4,4,4-trifluoro-2-methylbutyric acid to rea(_:t with
6-piperazin-1-yl-pyridazine-3-carboxylic acid (3-methylbutyl)amide, the title compound was obtained as
a white flaky solid (49% yield). 1H NMR (300 MHz, CDCI3) 68.07, 7.85, 7.00, 3.91, 3.82, 3.72, 3.67,
3.50, 2.50-2.67, 1.70, 1.50, 0.95. MS (ES+) m/z 402 (M+1). 20 EXAMPLE 14.3
644-(6-CHLOROPYRIDINE-2-CARBONYL)PIPERAZIN-1-YL]pyRIDAZINE-3- C_ARBOXYLIC ACID_
(3-METHYLBUTYL)AMIDE Following the procedure of Example 14, making varlatl(_)ns (_Jnly as requ[red
to 25use 6-chloropyridine-2-carboxylic acid in pBgW‘; 4,1 -t{gluoro-2-methylbutyr|c acid to reag:t with
6-piperazin-1-yl-pyridazine-3-carboxylic acid (3-me ylbutyl amide, the title compound was obtained as
a white flaky soffd ({29 $lel@F A NOHRLEOGR iz RIBCISRE 8105 Y 8BERBRYLFIP ZRBZINOD,

A OMETNLCY e 1'5&@@@%&%@?9@%&%%%?&% Q)|_] RlE)%AZ||\|E’Q:5}/i 'CARBOXYLIC ACID
644-(2-METHYLCYCLOHEXANECAR “1-yL]pyRIDAZINE-3- ,
(2-C\((CLO ROPYLE%?I@‘II‘S’R%/I%?EWDCG ure %é\ﬁﬁﬂﬁ‘%@p%%@ﬂ%ﬁ@%ﬁ%rﬁﬁiéa%{er%léﬂk%’g*%ariations

only as requiredstoBbuse-2-éthyloyeithtkanegarhioxylkiciaiddn M@EiMDrometh%IbenFyl y
4,4,4-trifluoro-2eneiy UG aaidstaiseactivith Aipinstazins L-ylmyridazine -3-carboxylic aci
(2-cyclopropylethybamide, the title cglrélppund vr}//a?s»%btained as ab%gu)lte _SOIEI?CP ?é‘cé% yi 351." B NMR (300
MHz, CDCI3) 8§ §8E §UBP2-08 "EaEAMEDarcR winks ROy 407 §B0/8Ws, 0. MBIR CONMHES+) m/z
400 (M+1,). 5 CDCl3) § 7.99, 7.92, 7.77, 7.27, 7.11, 7.00, 5.91.5.78, 5.09-4.95 4.08-3.65, 3.47-3.27,
10 218-2.11, 1.75-1.65. ™C NMR (75 MHz, CDCls} 6 166.1, 185.7, 162.9, 162.7, 160.2,
145.5, 138.0, 129.3, 120.6, 129.5, 116.7, 114.9, 114.8, 114.6, 112.4, 46.3, 44 4 412,

38.7,31.1,28.9. MS (ES+) m/z 468.3 (M+1).

EXAMPLE 12
15 SYNTHESIS OF 6-[4-(2-AMINOBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (3-METHYLBUTYLJAMIDE
6-[4-(2-Nitrobenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (3~-methyl-
butyh)amide (100 mg, 0.235 mmol) was hydrogenated with 10 mg 10% Pd/C as
catalyst at ambient temperature under 1 atm for 24 hours. The mixture was filtered
20 through a celite cake. The filtrate was concentrated and purified by fiash
chromatography (ethy! acetate) to give a white solid (83% yield). "M NMR (500 MHz,
CDCls) 6 8.05, 7.86, 7.19-7.23, 7.10-7.13, 6.99, 4.40, 3.74-3.88, 3.50, 1.65-1.75, 1.52,
0.94. MS (ES+) m/z 397 (M+1).

29 EXAMPLE 13
SYNTHESIS OF {8-{4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-
YLIPYRIDAZIN-3-YL}CARBAMIC ACID 3,3-DIMETHYLBUTYL ESTER
To a solution of [4-(B-aminopyridazin-3-ylpiperazin- 1-yl](2-trifiuoromethyl-
phenyl)methanone (200 mg, 0.57 mmol) in 10 mL of dioxane was added
30 trichloromethyl chioroformate (112.7 mg, 0.57 mmof) 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 dichioromethane (100 mL), and washed with 1 N HCI {2 x 20 mL),
35  saturated NaHCO; (2 x 20 mi) and finally with brine (2 x 20 mL). The combined
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EXAMPLE 14.5 6-[4-(3-METHYLCYCLOHEXANECARBONYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE Following the procedure of Example 14,
making variations only as required to 10use 3-methylcyclohexanecarboxylic acid 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 white solid (27% yield). 1H NMR (300
MHz, CDCI3) 68.06, 7.99, 6.99, 3.89, 3.79, 3.65-3.72, 3.56, 2.55, 1.20-1.86, 0.99, 0.92, 0.75, 0.47,
0.10. MS (ES+)ig#Ri4@at R+ VRIS EX AN PREN 1A @IS Na,SO,, concentrated, and then purified by

6-[4-(4-METHY R YL)PIPERAZIN-1-YLIPYR] NE-3- CARBOXYLIC
ACID (2-CYCL%§§%%@§5‘?X@$%§@I I?Eé)el@'o\ﬂlgwﬂ?é the Erogjéaﬁ%eato Iﬂx%?nzﬁpree ﬂ?%g{k‘i%agsvariations
only as require@bieinetise 2 éthytdyc(8RexanttarbeidlicadiVii (lagdibtz, DMSO-ds) 6 10.38,

4,4,4-trifluoro-Z-methyhUtyrie acid te raaet with 6zpiperazigrl-ylspyrdazine-3-carboxylic acid
(2-cyc|opgpylethyl)amide, the title'compound was obtained as a white solid (43% yield). 1H NMR (300
|

MHz, CDCI3) 68.07, 7.09, 7.05, 3.89, 3.79, 3.64-3.70, 3.56, 2.40-2.60, 1.65-1.88, 1.50-1.62, 0.99,
0.91, 0.75, 0.48, 0.10. MS (ES+) m/z 400 (M+1)E2EMEXAMPLE 14.7

2-{446-(2-CYCL0Pg%f%g%h‘ﬁ@%%@g? il BQEﬂM?&ﬁHﬁWﬁﬁ%ﬁﬁz:Na-

CARBONYL}BENZ ID ME wing the [;)rocedure xamplé 14, making
variations only as required to"30u48 BiHElA&¢k HrfonbhtetiyPEsteEH PaESSER

4,4,4-trifluoro-2-methylbrsykieasigfibcedure of Example 13, making variations only as required fo

10 use 2-cycloprepylethanol in place of 3,3-dimethylbutan-1-ol to react with [4-(6-
aminopyridazin-3-ylpiperazin-1-yl](2-triffuoromethylphenylimethanone, the title
compound was obtained as a white sofid (8.3% yieid). 'H NMR (500 MHz, CDCl) &
8.11,7.73, 7.65, 7.63, 7.55, 7.368, 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. MS (ES+) m/z 464 (M+1).

15

EXAMPLE 14
SYNTHESIS OF 6-[4-(4,4,4-TRIFLUORO-2-METHYLBUTYRYL)PIPERAZIN-1-
YLIPYRIDAZINE-3-CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE
A mixture of TFA salt of 6-piperazin-1-yl-pyridazine-3-carboxyiic acid (3-

20 methylbutyl)amide (100 mg, 0.25 mmol}, 4,4 4-trifiuoro-2-methylbutyric acid (47.8 mg,
¢.31 mmol), 1,8-diazabicylco{5.4.0lundac-7-ene (77.8 mg, 0.51 mmol) and 1-hydroxy-
benozofriazole hydrate (41.4 mg, 0.31 mmol) in DMF (2 mL) was stirred at ambient
termperature for 15 minutes. 1-(3-Dimethylaminopropy!)-3-ethylcarbodiimide (47.6 mg,
0.31 mmol) was added {o this solution. The reaction mixiure was stirred at ambient

25  temperature overnight and then diluted with ethyt acetate (50 mL) and washed with
aqueous saturated NaMHCO; (2 x 20 mL) and finally with brine (2 x 20 mL). The organic

extract was dried over anhydrous Na,S0,, concentrated, and then purified by column

chromatography eiuted with hexanes:ethyl acetate (1:2). The product was obtained as
a white flaky solid (80 mg, 75% vield). 'H NMR (300 MHz, CDCI,) § 8.07, 7.85, 7.01,
30 3.60-4.00, 3.50, 3.15, 2.80, 2.21, 1.70, 1.50, 1.25, 0.95. MS (ES+) m/z 418 (M+1).
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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). 1H NMR (300 MHz, CDCI3) 68.02-8.06, 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).
EXAMPLE 14.8 6-[4-(3,3,3-TRIFLUORO-2-HYDROXY-2-METHYLPROPIONYL)plIDERAZIN-1-
YL}IPYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE 5Following the procedure
of Example 14, making variations only as required to use 3,3,3-trifluoro-2-hydroxy-2-methylpropionic

acid in place of 4,4,4-trifluoro-2- methylbutyric %%Aﬁﬂﬁ%%q yvith

6-piperazin-1-yl-p ridazine-3-carbox%lic acid %3 met ¥I ugh’amide, the title compound was obtained
as a white solid (5391t fg-U8R2s3WETH YBIR (S0 NRIZEBHEIS) ' 8BLY7Y D8 ZiNGL 34.86,
3.92-3.81, 3.55, 1.74, 101.51, 0.81QE8X0:46, A08.(BI@NMR_E5MHZMGREI3) 6 167.2, 163.1,
160.0, 145.4, 127.1, .3,.122.5, 112.5. 76.8-75.6 =117 Hz, C-11), 44.6, 39.7, 35,3, 20.5, 8.5,
48 Mis (B miz 41 WL ERABRL T Cah ik T veriore chy 35 edirbct
644-(2-TRIFLUOROMETEN B BNEDY L FIF E RAZINCiOF I PYRIDATINE-3CARBOXNG FCIAGID
(2-CYCLOPROENLwtHHEYRRXKE TS L IAMIRES carbR A Salition ok 8- chtRRWIdazing drrarboxylic
acid (2-cyc|opro§%1-2- Q){gdr%%ryl) mide (58 %0.24 mmol) in 10 mL of DMF was added 1,8-
20diazabicylco[b AXORHEES~ &ﬁf@@dy Bz PRy 232 Wt SR IGRE R RS tiane (86.7
mg, 0.33 mmol &/d, BUBENT @oniy58-0Benmel),. Tbe, mbdurewas. beatethat 80C1 ovemight.\¥ater was
added and the mixt racted with ethyl acetate (2 x 15 mL). The organic extract was washed
with diluted H %%ﬁﬁ%vﬁﬁﬁgﬁbonate solution and brine, then dried over Na2504 and

25concehttated. The residue was dissolved in small amount of dichloromethane and purified by
column chromatography eluted with ethyl acetatedanyield theproduct as a white solid (35.5 mg, 32%

{0, 1 R OO RO 2N T e IO LS AT B AR A 10
ACID (3-METHYLBUTYL)AMIDE
Foliowing the procedure of Example 14, making variations only as reguired to
15 use 4.4 4-trifluorobutyric acid in place of 4,4 4-triflucro-2-methylbutyric acid fo react
with G-piperazin-1-yl-pyridazine-3-carboxyviic acid (3-methylbutyl)amide, the title
compound was obtained as a white flaky solid (49% yield). 'H NMR (300 MHz, CDCls)
68.07,7.85,7.00, 3.81, 3.82,3.72, 3.67, 3.50, 2.50-2.67, 1.70, 1.50, 0.95. MS (ES+)
m/z 402 (M+1).
20
EXAMPLE 14.3
6-{4-(6-CHLOROPYRIDINE-2-CARBONYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE
Foliowing the procedure of Example 14, making variations only as required to
25 use 6-chioropyridine-2-carboxylic acid in place of 4,4, 4-trifluoro-2-methylbutyric acid to
react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (3-methylbutyllamide, the titie
compotind was obtained as a white flaky solid (12% vyield). "M NMR (300 MHz, CDCl;)
68.05,7.87,7.82,7.70,7.43,7.00, 3.80-4.00, 3.50, 1.70, 1.53, 0.95. MS (ES+) m/z
417 (M+1).
30
EXAMPLE 14.4
6-[4-(2-METHYLCYCLOHEXANECARBONYLIPIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
Foliowing the procedure of Example 14, making variations only as required to

35 use 2-methylcyciohexanecarboxylic acid in place of 4,4,4-trifiluoro-2-methylbutyric acid
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4-METHYL-2-({614-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-11]-
PYRIDAZINE-3-CARBONYL}AMINO)PENTANOIC ACID METHYL ESTER: Following the procedure
of Example 15, making variations only as required to 35use
2[(6-chloropyridazine-3-carbonyhaminol-4-methylpentanoic acid methyl ester in place of
6-chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with
piperazin-1-y1-(2-trifluoromethylphenyb-methanone, the title compound was obtained as a white solid
(36% yield). 11t riMRWZOD Dittdra G DGCYBY BBih6iN8-04artRby Tc6a:id. BcycRBr dhpRt fBardér

4.14-3.68, 3.58;3 - 3= . o ;

6-[4-(2-TR|FLSFC%§§'>?\A%§§ ﬁ%\?@%ﬁ;ﬁ%@gﬁ%@ gg@%{?@ﬁj@%ﬁﬁ% e3NYRHE e aciD
CYCLOPROPYAH#ET #§-CANHBE Foflowiriyy4hs ptodedubé of EXArApled BB, makirgiahatibongdnly as
required to 10use;6y¢hipranyridazine-3-carboxylic acid cyclopropylmethylamide in place of 6-
chloropyri(%azine-3-carboxy|ic acid (2-cyclopropyl-2-hydroxyethybamide to react with
piperazin-1-y1-(2-trifluoromethylphenybrnethanone, the title compound was obtained as a white solid
(31% yield). 1H NMR (500 MHz, CDCI3) 8816- E83MFLE, 7468-7.46, 7.18, 7.00, 4.17-3.64, 3.21-3.12,

1.07-1.00, 0-61'06454- %#QQL&EM%%%‘&RBONYL%{P&?S@&E%—_Y EXBISGZINE %D

614-(2-TRIFLUOROMETHYLBENZOVL)PIPERAZIN-T-VLF
[2-(4-METOXYPHENYL)ETHYATAAIDE ESifolvifd thebreRERIFE 0F ExdmHM! D5, making variations

only as required to 20tsi>&ichivropyridazinesBroaipewytia aciskRs(d-metoxyBhsybeathyllamide in place
(I;ifp?a r;rz]llr?{ ?gylr%ﬁ%ﬁd%ﬁggﬁé%%ﬁ%%?%%%%@%%ﬁﬁg %[%Or%%%%% #g %rgfljsq T’J%gﬁgg Egv}\é/% fifite solid
(12% yield). 1HONKAR (4EDNRPE ST B 18/ 80 SBCa Tk Vi3 (36 7/860p IR 6182niB:8 1,
4.08-3.46, 3.33n2 16 compound was obtained as a white solid (27% vield). 'H NMR (300 MHz,
CDCl3) 6 8.06, 7.99, 6.99, 3.89, 3.79, 3.65-3.72, 3.58, 2.55, 1.20-1.86, 0.99, 0.92, 0.75,
0.47,0.10. MS (ES+) m/z 400 (M+1).
15
EXAMPLE 14.6
6-[4-(4-METHYLCYCLOHEXANECARBONYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
Following the procedure of Example 14, making variations only as required to
20 use 4-methylcyclohexanecarboxylic acid in place of 4.4 A-frifluoro-2-methylbutyric acid
to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyllamide,
the title compound was obtained as a white solid (43% yield). "TH NMR (300 MHz,
CDCls) 6 8.07,7.09, 7.05, 3.89, 3.79, 3.64-3.70, 3.56, 2.40-2.60, 1.65-1.88, 1.50-1.52,
0.82,0.91,0.75,0.48, 0.10. MS (ES+) m/z 400 (M+1).
25
EXAMPLE 147
2-{4-[6-(2-CYCLOPROPYLETHYLCARBAMOYL)PYRIDAZIN-3-YL]PIPERAZINE-1-
CARBONYLIBENZOIC ACID METHYL ESTER:
Following the procedure of Example 14, making variations only as required to
30 use phthalic acid monomethyl ester in place of 4.4, 4-trifluore-2-methylbutyric acid to
react with B-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethylyamide, the
title compound was obtained as a light yeliow solid (97% yisld). 'H NMR {300 MHz,
CDCly) 8 8.02-8.06, 7.98, 7.88, 7.60, 7.48, 7.30, 6,98, 3.72-4.02, 3.54, 3.33.1.48, 0.74.
0.45,0.08. MS (ES+) m/z 438 (M+1).
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25 EXAMPLE 15.4 6-[4-(2-TRIFLUOROMETHYLBENZOYL)-P1PERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (3-PHENYLPROPYL)AMIDE Following the procedure of Example 15, making
variations only as required to 30use 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-y1-(2-trifluoromethylphenybmethanone, the title compound was obtained as a white solid
(15% yield). 1H NMR (500 MHz, CDCI3) 68.05, 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. EXAMPLE 15.5
644-(2-TRIFLUOROMETHYLBEN7OYL)P1PERAZIN-1-YLIPYRIDAZINE-3- CARBOXYLIC ACID
[2-(4-CHLOROPHENOXY)ETHYL)AM1DE 5Folfatiiftf tre f&cedure of Example 15, making variations
only as required tosuge(8;8BlarRPitaRID: 3Hvarhoxyiicavid TR (drehiurapRengxyp etybiamide in place
of 6- chloro-pyridazi I ie acidy(2= r - -@y Y g% j [
piperazin-1-y1-(2-trif u'%%fr}ﬁ'e[?ﬁg%ﬁm%e%y f‘n%%ﬁ%%lg@e(??géﬁtl cg)%%osun Bﬁtﬁgﬁl@%ﬁiﬁ a‘g‘ white solid
(13% yield). 'H NMR @0owir e meotsy sy, Bom 7y, 7i6king. 570a0nSeniy. 25 /P20 00,

6.85-6.82, 4.02r2323 BXAMELE By droxy-2-methyipropionic acid in place of 4,4 4-trifluoro-2-
ERAZIN-1-YLIPYRIDAZINE-3- CARBOXYLIC ACID

644-(2-TRIFLNOROMETHYLBENZOYL)P1 ( . .
[2-(4§FLUORO%?%%W@FHEH&W&&E& SEBROGTHY e PSR SPEXRMINE T8 (Faking
variations onlyrastretuidistoidesdie: SHipropyritaxivess -gadiosy lic acidh {2-64itLgiohesidxyjethyllamide
in place of 6- cifarapyridazinggreasheyic.acid &2 cyglepronyd-2-hydiexyetyamide Lo reagt with

piperazin-1-y1-(2-trifluoromethylphenyl)-methanone, the title compound was obtained as a white solid
(49% yiel®). "H'NMR Bb6 fiH2,EDTI3) 68\ PaRe 05 MHZACRSR), § 86, 201635, 768%6.956.6.87-6.81,
4.02-3.30. EXAMPLE126.3 1225 112.5. 76.8-75.6 (g, J= 117 Hz, C-'°F), 44.8, 38.7, 35.3, 20.5, 8.5,

4.8. MS (ES+) m/z 416 (M+1),

EXAMPLE 15
15 SYNTHESIS OF 6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-
YLJPYRIDAZINE-3-CARBOXYLIC ACID 2-CYCLOPROPYL-2-
HYDROXYETHYL)AMIDE
To a solution of 8-chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-
hydroxyethyllamide (58 mg, 0.24 mmol) in 10 mL of DMF was added 1,8-
20  diazabicyico[5.4.0jundec-7-ene (0.109 g), piperazin-1-yl-(2-
triftuoromethylphenyl)methanone (86.7 mg, 0.33 mmol) and BusNI (4 mg, 0.01 mmol).
The mixture was heated at 80°C overnight. Water was added and the mixture was
extracted with ethy! acetate (2 x 15 mL). The organic extract was washed with diluted
HCI, foliowed by hicarbonate solution and brine, then dried over Na,S0O, and
25 concentrated. The residue was dissolved in small amount of dichloromethane and
purified by column chromatography eluted with ethyl acetate to vieid the product as a
white solid {35.5 mg, 32% vyield). "H NMR (300 MMz, CDCl,) & 8.24, 8.02, 7.73, 7.58,
7.34,6.98, 404, 3.85, 3.52, 3.33, 3.10, 2.60-2.41, 0.95, 0.52, 0.32. MS (ES+) m/z
4643 (M+1).
30
EXAMPLE 15,1
A-METHYL-2-({6-[4-(2-TRIFLUOROMETHYLBENZOYLPIPERAZIN-1-YL]-
PYRIDAZINE-3-CARBONYLIAMINO}PENTANOIC ACID METHYL ESTER:
Following the procedure of Example 15, making variations only as required to

35  use 2-[(8-chloropyridazine-3-carbonyl)amino}-4-methylpentanoic acid methy! ester in
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6-14-(2-TRIFLUOROMETHYLBENZOYL)P1PERAZIN-1-YLFYRIDAZINE-3- CARBOXYLIC ACID
[2-(2,4-DIFLUOROPHENYL)ETHYLIAMIDE 25 Following the procedure of Example 15, making
variations only as required to use 6-chloropyridazine-3-carboxylic acid
[2-(2,4-difluorophenyhethyllamide in place of 6-chloropyridazine-3-carboxylic acid
(2-cyclopropy1-2-hydroxyethyl)amide to react with piperazin-1-y1-(2-trifluoromethylphenyhmethanone,
the title compound was obtained as a white solid (33% yield). m.p. 179-181 C. 11-1 NMR (400 MHz,
CDCI3) 38.04 pla94 o8&y abeidazdé; F30:0:89: 4 08-3 6 cd 3813132 hZB8x B (izbijertlz 520

CARBOXYLIC R B TRV B D B o e S dr ot Eva s,
making variatiohsbi a8 2etitreertis (36861eitlbropy NYEZHEBMHm Gl aEiBl 16, 8.04, 7.85,

(3,3-dimethylbutyhamigle;inplace, of 8- chiarapyrdagines 3xarbpxylizacich 1 03-0.05,
(2-cyclopropyl1-2-hydroxyethyhamide to react with piperazin-1-yl-(2-trifluoromethylphenyhmethanone,

the title compound was obtained as a white solid (17% yield). 1H NMR (400 MHz, CDCI3) 6 8.05,
7.83-7.72, 7.64, 7.57, 57,38, 6.98, 4.09-3.66, 3.58/85,E3.8¥23.34, 1.57-1.52, 0.96. MS (ES+) m/z

464.6 (M+1). EXAM%@Q«S&!FwORQMETHYLﬁENZOYLPP;PERAZ;NANL]PYR!DAZINE»B-
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-yllpyRIDAZINE-3-"10CARBOXYLIC ACID
|

(2-PHENYLCYCLOPROPYLMETHYE)YARMDED CYEHfo heMed b8 Example 15, making
variations only as regeiieshiadise: erebianapysidazine-@-carbexlig agithtions only as required fo

(2-phenyjeyclopropylmethyhamide in, place of 6-chloropyridazine-3-carboxylic acid )
(2-cyclomapy L 3y AN B TARAS 15 Taet iR i as S D e L e iathyish&hyhmethanone,
the title compotiner HREidHtaRedcas eRaindtie SoliaiRBRRYield)y JIRIRY (4009 Hy =B DiB) 6

8.09-8.03, 7.76uieRéir (- (B3R iR HpAehiirkdn /B8 Aeb B8, il DR B8udcat - 86iaindd =k 38,
1.01-0.96. MS (ES+) m/z 510.4 (M+1). EXAMPLE 1

510
206-{4-(2-TRIFLYORENEFIPLEENZ VN ISTEREAYINE 1Y OP YRIDAZIRE R © ARBORILIC ACID
(3-CYCLOPROP¥LPRORY)ABMDE21-3.1 Followingthe precedureast-Egample 15, making variations
only as reguired to use 6-chloropyridazine-3-carboxylic acid (3-cyclopropylpropyl)amide in place of 6-

chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with
EXAMPLE 15.3

6-[4-(2-TRIFLUOROMETHYLBENZOYLYPIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID [2-(4-METOXYPHENYL)ETHYLJAMIDE:
Following the precedure of Example 15, making variations only as required io
20 use B-chloropyridazine-3-carboxylic acid [2-(4-metoxyphenylethyilamide in place of 6-
chioropyridazine-3-carboxylic acid (2-cyclopropyi-2-hydroxyethyllamide to react with
piperazin-1-yl-(2-triflucromethyiphenylimethanone, the title compound was obtained as
a white solid (12% vield). "H NMR (400 MHz, CDCl,) § 8.04, 7.93, 7.74, 7.63, 7.58,
7.368, 7.12,6.82, 6.81, 4.08-3.46, 3.33, 2.87.
25
EXAMPLE 154
B-[4-(2-TRIFLUOROMETHYLBENZOYL)-PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID (3-PHENYLPROPYL)AMIDE
Following the procedure of Exampie 15, making variations only as required to
30  use B-chioropyridazine-3-carboxylic acid (3-phenyipropyl)amide in place of 6-
chioropyridazine-3-carboxyiic acid (Z-cyciopropyl-2-hydroxyethyllamide to react with
piperazin-1-yi-(2-irifluoromethyiphenylimethanone, the title compound was obtained as
a white solid (15% yield). "H NMR (500 MHz, CDCls) & 8.05, 7.93, 7.74, 7.83, 7.58,
7.39,7.29-7.13,6.82, 4 12-3.28, 2,68, 2.02-1.83.
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25piperazin-1-yl-(2-trifluoromethylphenyhmethanone, the title compound was obtained as a white solid
(28% yield). 1H NMR (400 MHz, CDCI3) 5 8.04, 7.89, 7.73, 7.65, 7.58, 7.38, 6.99, 4.08-3.67,
3.54-3.46, 3.39-3.31, 1.77-1.66, 1.34-1.23, 0.72-0.62. 0.45-0.36, 0.06-0.04. MS (ES+) m/z 462.2
(M+1). 30EXAMPLE 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-cyclopropylethypamide in place of 6-
35chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydrox ethyl)amide to react with
piperazine-1-carboxylic acid t-butyl ester, the tit ﬁf}é as obtained as a white solid (47%
yield). 1H NMR (406 ¥z GDEIB) 6 W THOA. 607, V6 2F3r52R A A0-1 .44 |84k 2840.7.2-0.6 2,

g-?i(%é?R%&igggF“ﬁ%%@@ﬁéé é@ gﬁﬁ%ﬁ%é@é@ﬁﬁﬁ%@%soxv|_|c ACID

(2-CYC|_cfPRoPYLE?WMAMW@W@@&%W@@@@r@ﬂ@kfﬂgamrméor@ enixkingasiEions only as
required to use,=chlgiRRysidRENR= Lathoxyic asid ﬁ@d ygma{ﬁ@géﬁm?{{%ﬁy@%melﬁ&a&fe%w
roxyethyhamide

chloropyridazine-3-carboxylic a id opro to react with

Piperai1oy1 SRR o A HE e B AT BEA ARl L2 A solc
(47% yield). 1mlmm(4%mﬁ\@mmyﬁwmqme®m4t@é HI600BPBHRAR LR As
2.10-1.93,1.5 ( ) MPLE 15.13
a2 TRIF LU ey DB A R s B it TR B aci
[2-(3- FLU@ROT—’WEKI\?E)E?QVL@RW@@ﬁ:%ﬂcﬁf\ﬁﬁgfftﬁ*@ procedure of Example 15, making variations

only as required to

EXAMPLE 15.6
6«[4«(2-TRIFLUOROMETHYLBENZOYL)P§PERAZiN-1~YL}PYREDAZ!NE—3-
CARBOXYLIC ACID [2-(4-FLUOROPHENGCXY)ETHYLIJAMIDE
15 Foliowing the procedure of Example 15, making variations only as required to
use B-chloropyridazine-3-carboxyiic acid [2-(4-flucrophenoxy)ethyllamide in place of 6-
chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxysthyl)amide to react with
piperazin-1-yi-(2-trifluoromethyiphenyl)-methancne, the fitle compound was obtained
as a white solid (49% yieid). "H NMR (500 MHz, CDCH) & 8.28, 8.05, 7.74, 7.63, 7.586,
20  7.35,7.038.82, 6.87-6.81, 4.02-3.30.

EXAMPLE 157
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID [2-(2,4-DIFLUOROPHENYL)ETHYL]AMIDE
25 Following the procedure of Example 15, making variations only as required fo
use B-chloropyridazine-3-carboxylic acid [2-(2,4-diflucrophenyi)ethyllamide in place of
B-chioropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyamids to react with
piperazin-1-yl-(2-{rifluoromethylphenylymethanone, the titie compound was obtained as
a white solid (33% yield). m.p. 178-181 °C. 'H NMR (400 MHz, CDCly) & 8.04, 7.91,
30 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-YLIPYRIDAZINE-3-
CARBOXYLIC ACID (3,3-DIMETHYLBUTYL)AMIDE

35 Following the procedure of Example 15, making variations only as required to
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20use 6-chloropyridazine-3-carboxylic acid [2-(3-fluorophenyhethyllamide in place of 6-
chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with
piperazin-1-y1-(2-trifluoromethylphenyl)methanone, the title compound was obtained as a white solid
(71% yield). 1H NMR (400 MHz, CDC13) 6 8.05, 7.93, 7.74, 7.64-7.56, 7.37-7.35, 7.26-7.24,
7.01-6.90, 4.10-4.03, 3.89-3.70, 3.36-3.33, 2.92. 25 EXAMPLE 15.14
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3- CARBOXYLIC ACID

2-(4-FLUORO . | ing.. ocedure of Example 15, making variations
E)nl(y as requireg%%%ﬂrgé% éﬂﬁ%@&%ﬁ?ﬂ%ﬁr&%ﬁﬁ%%ﬁ%‘%ﬂt-ﬁﬁaoﬁép%‘é’rﬁiﬁ%?h%/ amide in place
of 6- chloropyritfiZIREYSEHIFE Xy FEREW 2258l bproBi PRy R SRy thyBHMide idereatstagitivitn

piperazin-1-y1-(@-ifizieromethylimberyhaeiinsapsxythe dillheompausd wassohtainad as.a uhite
powder (59.8% yiel DCI3) 5 8.05, 7.92, 7.72-7.76, 7.66-7.54, 7.38-7.34,

. 1HI 400 MH
7.20-7.14, 7.0-8.54?%%‘-‘% i gt WD GEB Mg I 5 8O EXRRIBLE 18487 5.
6-14-(2-TRIFLUORGME ADEL-BEN Z0VL) PIPERAZINA1HYAFY RIDAZN S ECARBONY 16 C ACID
[2-(2-FLUOROWB\IYL)ETHYL]AMIDE Following the procedure of Example 15, making _
variations only as required to use 6-chloropyridazine-3-carboxylic acid [2-(2-fluorophenypethyllamide
in place of 6- chloropyridazine-3-carboxylic acid (2-cyclopropy1-2-hydroxyethyl)amide to react with
piperazin-1-y1-(2-trifluoromethylphenyl)methananes; the: title xompound was obtained as 10a white

powder (70.7% yield). 11-1 04,.0,95, 7,75-7 7,99, 7,36,
227 15, 7.05-607 4 07,00 HE6 U5 5 7ob 7 4w s 0 AR B
6-[4-(2-TRIFLUOROME PARBEENZG VIG B pERAZNACYIQ PYRROKZINEESHYSZARBOX Y LIC ACID
[2-(4-CHLOROPHEN¥L)BHHY WIAMHEGure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid (2-phenyicyciopropylmethyljamide in place of
B8-chloropyridazine-3-carboxylic acid (2-cyclopropyi-2-hydroxyethyl)amide to react with
piperazin-1-yl-(2-trifluoromethyiphenylmethanone, the title compound was obtained as

15 awhite solid (25% vield). "H NMR (400 MMz, CDCl,) § 8.09-8.03, 7.76, 7.64. 7.57,
7.36,7.28-7.21,7.17-7.12, 7.07-6.96, 4.09-3.32, 1.02-1.86, 1.47-1.38, 1.01-0.96. MS
(ES+) nmvz 510.4 (M+1).

EXAMPLE 15.10
20 B-[4-(2-TRIFLUOROMETHYL.BENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID {3-CYCLOPROPYLPROPYLIAMIDE
Foliowing the procedure of Exampie 15, making variations only as required to
use 6-chioropyridazine-3-carboxylic acid (3-cyclopropylpropyliamide in place of 6-
chloropyridazine-3-carboxylic acid (2-cyclopropyi-2-hydroxyethyl)amide to react with
25  piperazin-1-yi-(2-trifluoromethylphenyl)methanone, the titie compound was obtained as
a white solid (28% vyield). 'H NMR (400 MHz, CDCls) § 8.04, 7.89, 7.73, 7.85, 7.58.
7.38, 6.98, 4.08-3.67, 3.54-3.46, 3.39-3.31, 1.77-1.66, 1.34-1.23, 0.72-0.62, 0.45-0.38,
0.06-C.04. MS (ES+) m/z 462.2 (M+1).

30 EXAMPLE 15.11
4-[6-(2-CYCLOPROPYLETHYLCARBAMOYL)PYRIDAZIN-3-YL]JPIPERAZINE-1-
CARBCXYLIC ACID T-BUTYL ESTER
Following the procedure of Example 15, making variations only as reguired to
use 6-chloropyridazine-3-carboxylic acid (2-cyclopropylethyl)amide in place of 8-
35  chloropyridazine-3-carboxylic acid (2-cyciopropyl-2-hydroxyethylamide to react with
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Following the procedure of Example 15, making variations only as required to use
6-chloropyridazine-3-carboxylic acid [2-(4-chlorophenypethyllamide in place of 6-
chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with
piperazin-1-y1-(2-trifluoromethylphenyl)methanone, the title compound was obtained as 20a light
yellow powder (46.5% vyield). 1H NMR (500 MHz, CDCI3) 68.10, 7.95, 7.75, 7.65, 7.58, 7.35, 7.25,
7.15, 7.00, 4.10, 3.95-3.66, 3.38, 2.90. EXAMPLE 15.17

6-[4-(2-TRIFLUQRQME THY BE Z:%@EEB@F%%N}F@%MQ&%!%ﬁm%ﬁ\(ﬁa'?o%%ﬁf%@?g)ﬁ% ACID

[2-(3-CHLOROPI—_IENYL)ETHY!_ AMIDE Following the procedure of Example 15, making
variations only ¥d'9dqaitedadiuse BMRIGHEpyIbEzZ e Bt arbakylicPactiy?-Bientoréphéfyléthyllamide

in place of 6- chlgropyridaziner3carkexylis agigdsl@-cxcinpropyly 2wy drexyethyljamide to react with
piperazin-1-y[-(2-trifluoromethylphenyl)methanone, the titte compound was obtained as 30a light
yellow powder (59.6% yield). 1H NMR (500 MHz, CDCI3) 6 8.05, 7.94, 7.75, 7.64, 7.57, 7.37, 7.26,
7.24-7.19,97.12, 7.00, 4.10, 3.95-3.66, 3.38, 2. 90X ARKARPEE 15.18

644-(2-TRIFLUOROMIETHHABENASK LIARERALIE IR FX BIRAOGNE 37 GARBRROYCACID

(2-PHENYLPROPYL)AM1DE Following the procedure of Example 15, making variations only as
required to use 6-ch|oropyridgﬁﬁ§%¥c\§r%g&§ﬁ d%l“@@b@é:r@wal YamiiHE ! Blace of 6-
chloropyridazine-3-caftayiiegabis (2cydloprd a2y droxyethyd aaridedesreqetayitbquired to
piperazin-1-yl-(2-trifl . Nyl it was obtained as a white powder
(63.2% yield). %éé h%%r?ls]gg‘ il\/lg %&%%%%%@%%%%&%@9%%F}i"ol%%mjid%” 9%‘2’19, 9%-7.12, 6.92,
3.98, 3.8003. 74Epvsidine Seca bR viingsid d AP Ry 1B ngdroxyethyl)amide to react with
6,44'(2-TR|FL@@B’%&W%EB&N&@??@R@&M&n@n&lﬁ%?@%@%&l oQﬁBk%Qé?{é&%M'D I
(2-BIPHENYL-4-YL-ETH MIDE E I e procedure of Example 15, making variations only as
required to 15u%%§t§-%(é1[f8rz ?}%iéﬁ' ?ﬁe@gﬁgfﬁ?ﬁc@%ﬁj &bhéﬁyﬁsz geﬁ%aﬁﬁéé‘i’iﬁ%lécgegbf 6-
chloropyridazirie43-cafbekyiic adict { B8y tIopropyl 2 syt @xye tiy)ahide! i FEactwattES+) m/z

piperazin-1-y1-{2;teif gwethylphenyl)methanone, the title compound was obtained as a white
powder (?g.Z% yield). 1H NMR (500 MHz, CDCI3) 38.07, 7.98, 7.76, 7.64,

EXAMPLE 1513
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID [2-(3-FLUOROPHENYL)ETHYLIAMIDE
Following the procedure of Example 15, making variations only as required to
20 use B-chloropyridazine-3-carboxylic acid [2-(3-fluorophenyliethyllamide in place of 6-
chloropyridazine-3-carboxyiic acid (2-cyclopropyl-2-hydroxyethyljamide to react with
piperazin-1-yi-(2-trifluoromethylphenylimethanone, the title compound was obtained as
a white solid (71% vield). "™ NMR (400 MHz, CDClL) & 8.08, 7.93, 7.74, 7.64-7.58,
7.37-7.35,7.26-7.24, 7.01-6.90, 4.10-4.03, 3.89-3.70, 3.36-3.33, 2.82.
25
EXAMPLE 15.14
B-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID [2-(4-FLUOROPHENYL)ETHYLJAMIDE
Following the procedure of Example 15, making variations only as reguired to
30 use G-chloropyridazine-3-carboxylic acid [2-{4-fluorophenyl)ethyljamide in place of 8-
chioropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyhamide to react with
piperazin-1-yl-(2-trifluoromethylphenyl)methanone, the title compound was obtained as
a white powder (59.8% vield). 'H NMR (400 MHz, CDCl,) & 8.05, 7.92, 7.72-7.76,
7.68-7.54, 7.38-7.34, 7.20-7.14, 7.0-6.94, 410-4.02, 3.92-3.84, 3.80-3.68, 3.37-3.36,
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7.60-7.52, 7.44, 7.38-7.30, 7.00, 4.06, 3.88, 3.82-3.68, 3.36, 2.98. 20 EXAMPLE 15.20
644-(2-TRIFLUOROMETHYLBENZOYL)P1PERAZIN-1-YLFYRIDAZINE-3- CARBOXYLIC ACID
(3-METHYLBUTYL)AMIDE Following the procedure of Example 15, making variations only as required
to 25use 6-chloropyridazine-3-carboxylic acid (3-methylbutyl)amide in place of 6-
chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with
piperazin-1-0-(2-trifluoromethylphenybmethanone, the title compound was obtained as a white powder
(63.2% yield). 2HNMR (500 MHz, CDC13) 6 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. 30 EXAMPLE 15.21
6-[4-(2-TRIFLUOROMETHYLBENZOYL)P1PERAZIN-1-YL]PYRIDAZINE-3- CARBOXYLIC ACID
(4-HYDROXYBUTYL)AMIDE FollowindedhelhrbEetiard of Example 15, making variations only

as required to 35usesGachionairidiaring8-taremiic asit Hemmioxybuty demide kniace of 6-

chloropyr daz ne-3-carboxyli id (2-cyc -2- thyl | I ith
piperazin-%-yl-(Z-trifIuoro%&%@%%ﬁ%mﬁ%%&%%ﬂéﬁ%? fgﬁlﬁ?mm&m%d as a white
powder (30% yield). 1H!NMRY(BEOPMERS CD C13)6®/05,57 188k 82172680 BTy 23706189, 14.06, 3.88,

3.82-3.67, 3-5%5%@%%@?%%&%45’%%%&%& acid [2-(2fluorophenylisihyliamide in place of &-
(R)-6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL)pyRIDAZINE-3- CARBOXYLIC ACID

(2-HYDROXY- 2 BHENPFE TR Y CRARMYEC BoiR iy 08 BRycedire o Ekahpiids ety Yariations

only as requirederazin-1-yl-(2-triffuocromethylphenylymethanone, the title compound was obiained as
10 awhite powder (70.7% vyield). 'H NMR (400 MHz, CDCL) § 8.04, 7.95, 7.75-7.72,
7.63,7.55,7.36, 7.22-7.15, 7.05-6.97, 4.07-4 02, 3.88-3.83, 3.79-3.67, 3.35-3.32, 2.96.

EXAMPLE 15,18
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
15 CARBOXYLIC ACID [2-(4-CHLOROPHENYL)ETHYLIAMIDE
Following the procaedure of Example 15, making variations only as required o
use B-chloropyridazine-3-carboxylic acid [2-(4-chlorophenyl)ethyilamide in place of 6-
chloropyridazine-3-carboxylic acid (2-cyclopropyi-2-hydroxyethyllamide to react with
piperazin-1-yl-(2-trifluoromethyiphenyl)methanone, the title compound was obtained as
20 alight yellow powder (46.5% vield). 'H NMR (500 MHz, CDCl3) 8 8.10, 7.95, 7.75,
7.65,7.58,7.35,7.25, 7.15, 7.00, 4.10, 3.95-3.686, 3.38, 2.90.

EXAMPLE 15.17
B-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
25 CARBOXYLIC ACID [2-(3-CHLOROPHENYL)ETHYL]JAMIDE
Foliowing the procedure of Example 15, making variations only as required to
use G-chloropyridazine-3-carboxylic actd [2-(3-chlorophenyi)sthyllamide in place of 6-
chloropyridazine-3-carboxyiic acid (2-cyclepropy!-2-hydroxyethyl)amide to react with
piperazin-1-yi-(2-trifluoromethyiphenyl)methanone, the title compound was obtained as
30  alight yellow powder (58.8% yieid). 'H NMR (500 MHz, CDCls) 5 8.05, 7.94, 7.75,
7.64,7.57,7.37,7.28, 7.24-7.19, 712, 7.00, 4.10, 3.95-3.66, 3.38, 2.90.
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10use (R)-6-chloropyridazine-3-carboxylic acid (2-hydroxy-2-phenylethyl)amide in place of
6-chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with
piperazin-1-y1-(2-trifluoromethylphenypmethanone, the title compound was obtained as a white
powder (64.5% yield). 1H NMR (500 MHz, CDCI3) 6 8.28, 8.05, 7.76, 7.64, 7.58, 7.44-7.32, 7.29, 7.00,
4.96, 4.08, 3.92-3.68, 3.61, 3.36. 15 EXAMPLE 15.23
(S)-6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-yL]pyRIDAZINE-3- CARBOXYLIC ACID
(2-HYDROXY-2-PHENYLETHYL)AMIDE FollofdvRefpidcé@ure of Example 15, making variations

olnly anrgqurHed to %é{u%gfﬁgfﬁn@@m@dﬂw@@q%@mwlm@@@hmiwzm?m&ﬂejhyl)amhide in
place o chloropyridazine-o-C Cl 0 Ide to react wit
piperazin-1-y1-(2- tnfluoromethy%p%%?ém ﬁé}%@’%&%ﬁ%ﬁéﬂ% %mﬁgﬁ)tamed as a white
powder (64.5% yield): dileNMRHS OB MHEZCDEIB) $18. 28, B0%)J VEBiaT6%, ThB8;s7dd-7:8207.29, 7.00,

96, 4.08; 3.
vo [44(28%'RI§%§C;§§8%/I ﬁ@?e“EMN%z%&L‘?" RGN it hpite ofe-

CARBONYLIAMRIENBIFYIaC AT RaPel EsHERMERY Wﬂ%%@*ﬂ%ﬂ'ﬁ?e%f%r\ﬁ% 15,
making varlat|pn&mﬁy&&ajrqquﬁm@bt@msm@p{tﬁ@r@hi@a’@pyﬁd@alm&&&ﬂmd@@md)amlmﬁ'bbtymeaew ethyl

ester in place of chloro gs% 2{\)(?{ I“%%) e to react
with piperazin1% Grl E(aﬁj?\q( uor Z%anyp %(rm&tﬁ%%rée 9%5 #éogu% was'o a?r:%lg as a white
Sowder (37 8% I EH RIMR 2660 WO TDOE8 057 4.5607 75 1165, 767 17287 7.00
4.16-4.0493.92-3.70, 3.56, 3.36, 2.40, 1.25. MS (ES+) m/z 494 (M+1). EXAMPLE 15.25
5644-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-NPYRIDAZINE-3- CARBOXYLIC ACID
(3-HYDROXY-4,4-DIMETHYLPENTYL)AMIDE-*AMPLE 15.19
B-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-

CARBOXYLIC ACID (2-BIPHENYL-4-YL-ETHYL)AMIDE
Following the procedure of Example 15, making variations only as required to
15 use 6-chloropyridazine-3-carboxylic acid (2-biphenyl-4-yl-ethyllamide in piace of 6-
chioropyridazine-3-carboxylic acid (2-cyciopropyl-2-hydroxyethyljamide to react with
piperazin-1-y-(2-triflucromethyiphenyymethanone, the title compound was obiained as
a white powder (83.2% vyield). "H NMR (500 MHz, CDCl;) 8 8.07, 7.98, 7.76, 7.64,
7.80-7.52,7.44, 7.38-7.30, 7.00, 4.00, 3.88, 3.82-3.88, 3.36, 2.98.
20
EXAMPLE 15.20
6-[4-(2-TRIFLUOROMETHYLBENZOYLYPIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE
Following the procedure of Exampie 15, making variations only as required o
25  use 6-chloropyridazine-3-carboxylic acid (3-methylbutyl)amide in place of 6-
chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyllamide to react with
piperazin-1-yi-(Z2-trifluoromethylphenylimethanone, the title compound was obtained as
a white powder (63.2% vield). 'H NMR (500 MHz, CDCl) 8 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.
30
EXAMPLE 15.21
6-[4-(2-TRIFLUCROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (4-HYDROXYBUTYL)AMIDE
Eollowing the procedure of Example 15, making variations only as required to

35  use 6-chioropyridazine-3-carboxylic acid (4-hydroxybutylamide in place of 6-
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Following the procedure of Example 15, making variations only as required to use
6-chloropyridazine-3-carboxylic acid (3-hydroxy-4,4-dimethylpentyhamide in place of
6-chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react 10with
piperazin-1-yl-(2-trifluoromethylphenyhmethanone, the title compound was obtained as a white powder
(39% vyield). 11-I NMR (500 MHz, CDCI3) 68.18, 8.05, 7.74, 7.63, 7.56, 7.36, 6.99, 4.05, 3.92-3.67,
3.45-3.32, 3.26, 1.76, 1.55, 0.88. MS (ES+) m/z 494 (M+1). 15EXAMPLE 15.26
6-14-(2-TRIFLUGRDMEZE-BENZQYII) BIRERAZIN oYk HaYIRADSZ ENEAR I ARB @YX MERACID

o PRETHY LA S M on T ERB IR O S e A AT AlEc I aling

variations only as required to use 6-c orgpyrida2|ne-3-carbox IC aci roxy-3-met utyl)amide
in place of 6- Z0MWER SIYRRIZFEBYIEFhoXITEMRIE@RA e proyL-2-Bydrox§8tHyRaniigs. to Féact with

piperazin-1-yl-@2ztrifomomethydphenyhimetranane ihg title gompound was obtained as a white powder
(46.4% yigld). 11-1 NMR (500 MHz, CDC13) 6 8.30, 8.05, 7.75, 7.65, 7.57, 7.37, 6.98, 4.06, 3.88,

3.81-3.69,73.64, 3.40-3.32, 1.80, 1.64, 1.30. MS (ES+) m/z 466 (M+1), 25 EXAMPLE 15.27
614-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZINFLEY LE¥RIDAZINE-3- CARBOXYLIC ACID

(2-ETHOXYETHYRAMADE TRllawingkhapresadsieq o applerkds Making asmiong,enly as
required to 30use 6-chloro xrldazme-B-carbox lic acid (2-etho;%ﬁeth I%amlde in place of 6-

chloropyridazine-3-carboxyti d(&-l&éiglg?d ﬁj@w&?é? j\é g%%@%h
piperazin-1-yl-(2-triflubodovetiyylphenylunethahBrerthie tite raarmpunthnas; oblaineekasiryvhite powder
o\

04 00 1 R GO eI LA T, 58 010
of 6-chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethylamide to react
with piperazin-1-yl-(2-irifluoromethylphenyiymethanone, the title compound was
obtained as a white powder (64.5% vyield). "H NMR (500 Miz, CDCly) & 8.28, 8.05,
7.76,7.64, 7.58,7.44-7.32, 7.29, 7.00, 4.96, 4.08, 3.92-3.68, 3.61, 3.38.

15
EXAMPLE 15.23
(S)-6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (2-HYDROXY-2-PHENYLETHYL)AMIDE
Following the procedure of Example 15, making variations only as required o
20 use (S)-8-chioropyridazine-3-carboxylic acid (2-hydroxy-2-phenylethyl)amide in place
of 6-chloropyridazine-3-carboxylic acid (2-cyciopropyl-2-hydroxyethyllamide to react
with pipsrazin-1-yl-(2-trifluoromethylphenyl)methanone, the title compound was
obtained as a white powder (64.5% yieid). "H NMR (500 MHz, CDCl,) & 8.28, 8.05,
7.78,7.64,7.58, 7.44-7.32,7.28, 7.00, 4.96, 4,08, 3.92-3.68, 3.61, 3.36. MS (ES+)
25 m/z 500 (M+1).

EXAMPLE 15.24
4-({6-[4-(2-TRIFLUOROMETHYLBENZOYLYPIPERAZIN-1-YL]PYRIDAZINE-3-
CARBONYLIAMINO)BUTYRIC ACID ETHYL ESTER
30 Foltowing the procedure of Example 15, making variations only as required to
use 2-{(6-chloropyridazine-3-carbonyl)aminojbutyric acid ethyl ester in place of 6-
chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyllamide to react with
piperazin-1-yl-(2-trifluoromethylphenyl)methanone, the title compound was obtained as
a white powder (37.8% vyield). '™ NMR {500 MHz, CDCl;) & 8.05, 7.96, 7.75, 7.65,
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644-(2-TRIFLUOROMETHYLBENZOYL)P1PERAZIN-1-YL]pyRIDAZINE-3- CARBOXYLIC ACID
PENTYLAMIDE 5Following the procedure of Example 15, making variations only as required to use
6-chloropyridazine-3-carboxylic acid pentylamide in place of 6-chloropyridazine-3- carboxylic acid
(2-cyclopropy1-2-hydroxyethyl)amide to react with piperazin-1-y1-(2- trifluoromethylphenyl)methanone,
the title compound was obtained as a white solid (94% yield). m.p. 123-125C. 1H NMR (300 MHz,
CDC13) 6 8.03, 7.85, 7.62, 7.54, 107.35, 6.97, 4.06-3.99, 3.91-3.69, 3.44, 3.33, 1.62-1.55, 1.37-1.33,

196.9-127 5, 1125 173, 460, 4.5, W1, W5 35 4°555 512304, £ WS (ES) M 488 2

(M+1), 472.2 (MMNR). 15SEXAMPLE 15.29
6-[4-(2-TRIFLUOROMETHYLBENZOYL)FIPERAZIN-1-YL]PYyRIDAZINE-3- CARBOXYLIC ACID
(2-HYDROXY-3,3-DIMETHYLBUTYL)AMIDE 9&9@%%% the procedure of Example 15, making
variations only as required to use 6-chloropyridazine-3-tar o§§5llic acid
(2-hydroxy23,3-dimethiAEaIimide ROHNECE-DOS BNHIOf O RERATEB cdL i XA D AZINIE -3-

(2-cyclopropyl-2-fydrogyeipbiamine Kieaetibpivgiazi-Bive Ay orerpetiyihenyh methanone,
the title compound was gbtained as a brown solid (75%3/ield). m.p. 236-240C. 1H NMR (300 MHZ,

CDCI3) 6 7.90, 7.83-7. 28PWiRg ey ogasyre gEE¥asmRie 55, 1189ng sayialiens oty a3 sendied 18 20- 3.11,
2.81, 2.77, 0.9bsMS (EiGrop mitza4B@ -Vl o2 E XAMPLEY 2,304 4-dimethylpentyarmide in place

6-[4-(5-FLUORQ-2- ET PlIRERAZIN=1-YL IPYRIDAZINE- 3-CARBOXYLIC
i (- DR T R e S e e 158 kg
variationd Bnly Walréiaresng 0 Eushrsrepyrieeiimetmperylitadite compound was

(2-hydroxy-3, 3¢limaily uiyharaidewuelasenthasehloranyridazins rearboxlic6ids, 5.05, 7.74,
(2-cyclopropy1- -hy%r ye?ﬁ/l amide to react wit
u

piperazin-1-y1- 5y . %%n%t%@lﬁh%?ﬁﬁe%ﬁ%’g’ng’tﬁ@‘?iﬂy@brﬁééuH(ﬁ@\/ayzétff:a%éd as a

10-2-t
brown solid (51#ézydeyMmip.: 186-189C. 1H NMR (300 MHz,

15 EXAMPLE 15.26
§-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (3-HYDROXY-3-METHYLBUTYL)AMIDE
Foliowing the pracedure of Exampie 15, making variations only as required to
use B-chloropyridazine-3-carboxylic acid {3-hydroxy-3-methylbutytlamide in place of 8-
20 chloropyridazine-3-carboxylic acid {2-cyclopropyl-2-hydroxyethyl)amide to react with
piperazin-1-yi-(2-trifluoromethyiphenyl)methanone, the title compound was obtained as
a white powder (46.4% yield). "H NMR (500 MHz, CDCI;) & 8.30, 8.05, 7.75, 7.65,
7.57,7.37,6.98, 4.06, 3.88, 3.81-3.69, 3.64, 3.40-3.32, 1.80, 1.64, 1.30. MS (ES+)
m/z 466 (M+1).
25
EXAMPLE 15.27
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (2-ETHOXYETHYL)AMIDE
Following the procedure of Example 15, making variations only as required fo
30 use 6-chioropyridazine-3-carboxylic acid (2-ethoxyethylamide in piace of &6-
chioropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethylamide to react with
piperazin-1-yl-(2-trifluoromethyiphenyl)methanone, the tile compound was obtained as
a white powder (24.8% vield). "H NMR (500 MHz, CDCls) § 8.18, 8.07, 7.78, 7.85.
7.58,7.38,7.00,4.07, 3.20, 3.83-3.85, 3.60, 3.52, 3.36, 1.20. MS (ES+) m/z 452
35 (M+1).
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CDCI3) 88.20, 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. 130 NMR (75
MHz, CDC13) 6 166.3, 164.1, 160.1, 160.0, 130.1, 127.2, 116.9, 116.6, 115.0, 114.7, 112.4, 79.4,
46.4, 44.5, 44.3, 41.9, 41.3, 34.4, 25.7. MS (ES+) m/z 498 (M+1). 5EXAMPLE 15.31
644-(2-METHYLCYCLOPROPANECARBONYL)PIPERAZIN-1-YLIPYRIDAZINE-3- CARBOXYLIC
ACID (2-CYCLOPROPYLETHYL)AMIDE Following the procedure of Example 15, making variations
only as required to use 6-chloropyridazine-3-carboxylic acid (2-cyclopropylethylyamide in place of 6-
10chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with
piperazin-1-y1-(2-methylcyclopropyl)methanone, the title compound was obtained as a white solid
(88% yield). 13C NMR (75 MHz, CDCI3) 6 177:1“4'88l5 18628, 144.0, 131.3, 126.4, 115.1, 49.7, 45.2,
39.5, 37.5, 37.2, 353[B46/RTFI9)CEONMIBIBH V2 BENT. O Y4 12| MREZH) 10z 38R MEBNELS-EXAMPLE

15.32 6-[4-(5-FLUORO-2-TRIFLUOR%IXI% HX#BE%%%E&%@B%%LYLIPYRIDAZINE-

3-CARBOXYLIC ACID PENTYLAMIDE Following the procedure xample 15, making variations only
as requiredl to 20use BOHRASSpYEdRPFRAB - AfFasaMmB acid peainamrdeinTsland/ ¢fs required to
6-chloropyridazies:readgxdicaecic (xevsionrapylnérydiaxeinylamidesterie agiwibzine-3-
piperazin-1-y1-%5rB{1;Iug.rcoé%i-érkf%gorolmerthagle?ﬁ%%met%‘a lone, the title go_ ound was ol?talned as a
white solid (3198 yiald)" frp. 162-164¢! o0 RS COC 58 B P89 -4/ 447, 6.99,
4.08-3.99, 3.90 66 B8Ry IB@EY hi6atia66,d., 8- 1 BOCEEO NMRWFS MidineC PCISYaE6 <t66.1, 162.9,
160.0, 145.7, 1357 A% 2nAd 6,05 8.8 115 Oklfedo A8 cHcdy 4954148544 o 4153, 394, 293

29.1, 22.4, 14. EXAMPLE 15,
6-[4-(2-TRIFLUGRGME T+ BRENZ V1) B ERA 2R3 ViPVERID AT INESB SRFCARBERWNME ACID

(4-METHYLPENTMEAMIDE) 5 167.6, 162.9, 160.0, 145.5, 132.4, 129.5, 127.2, 1271, 126.9-127.8.
112.5,77.2, 48.4, 44.6, 44.4, 41.3,39.4, 28.3, 29.1, 22.4, 14.0. MS (ES+) m/z 450.2
(M+1}, 472.2 (M+Na).

15 EXAMPLE 15.29
8-[4-(2-TRIFLUOROMETHYLBENZOYLYPIPERAZIN-1-YL]PYRIDAZINE-3-
- CARBOXYLIC ACID (2-HYDROXY-3,3-DIMETHYLBUTYL)AMIDE
Following the procedure of Example 15, making variations only as required to
use B-chioropyridazine-3-carboxylic acid (2-hydroxy-3,3-dimethylbutyllamide in place
20 of 6-chloropyridazine-3-carboxyiic acid (2-cyclopropyl-2-hydroxyethyl}amide to react
with piperazin-1-yi-(2-trifluoromethylphenyl)methanone, the titie compound was
obtained as a brown solid (756% yield). m.p. 236-240°C. "H NMR (300 MHZ, CDCls) &
7.90,7.83-7.79, 7.75-7.73, 7.69-7.85, 7.54-7.52, 7.30, 4.29, 3.91-3.73, 3.43-3.32, 3.20-
3.11,2.81,2.77, 0.85. MS (ES8+) m/z 480 (M+1).
25
EXAMPLE 15.30
6-[4-(5-FLLUORO-2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-
3-CARBOXYLIC ACID (2-HYDROXY-3,3-DIMETHYLBUTYL)AMIDE
Following the procedure of Example 15, making variations only as required to
30 use B-chloropyridazine-3-carboxyiic acid (2-hydroxy-3,3-dimethylbutyl)amids in piace
of 6-chioropyridazine-3-carboxylic acid (2-cyciopropyi-2-hydroxyethyl)amide fo react
with piperazin-1-yi-(5-fluoro-2-trifiuoromethylphenylymethanone, the fitle compound
was obtained as a brown solid (51% yieid). m.p.: 186-189°C. "H NMR (300 MHz,
CDCls) 6 8.20, 8.04,7.75,7.22, 7.07, .98, 4.06-3.98, 3.91-3.71, 3.47-3.23, 2.45, .96,
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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-y1-(2-trifluoromethylphenyl)methanone, the titte compound was obtained as a white solid
(36% vyield). m.p. 43-45 C. 1FINMR (300 MHz, CDC13) 6 7.71, 7.66-7.52, 7.34, 6.96, 4.06-3.98,
3.87-3.68, 3.63, 3.53, 3.19, 3.25, 3.09, 1.65-1.58, 1.36-1.33, 1.26-1.12, 0.85. 130 NMR (75 MHz,

00013) 6 167.6: A6k 09789158 Aeld5 1496 1306 132441295 129 1272, 1269,

126.8, 112.6, 112.5, 51.4, 48.8, 46.4,544.7, 44,4, 41.3,37.8, 34.8 1, 26.7,
22.5,22.3, 14.07128,9. 1S (B4 mPZ46a.5 (M1 48642 BvdNa)34.4, 25.7. MS (ES+) mEXAMPLE
15.34 644-(5-FiA4OR0-2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-
103-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 63 chloropyridazine-3-carboxylic acid (E64biohfopp132-hydroxyethyl)amide to react with

piperazin-1-y1-(5 M%%vmwgmmvmwmﬁﬁm?%wmzqmﬂwg@%%%ﬂ@@&ed as a
white powder (28.3% yield). 1H NMR %Loo MHz, 00013) 5 8.05, 7.86, 7.78-7.75, 7.28-7.22, 7.12-7.08,

5
7.02, 4.08-4.01, 3.91-3.86, 3 BOTEEE H-EsACAR (368 G- PP R QR Y hisH Y 44N 0F. EXAMPLE 15.35
20644-(4-FLUORO-2 AR tFLLOROMIETHYE BENZOYE) PP ERAZINHMRYRDAZNG red to

3 CARBOXYI ICACIRMETHILBUTHLANIOE (oo Ealloning.ihe mipcachrs o Syaumole 15

making variations only as réquired to use 6-chloropyridazin Ic acid (3-methylbutyl)amide in
place of 67 chIGRPRYES AFinS-3aBBRMBcRGH (2-cyelapropy RIvarayeihpiaaithres seaibwith
25piperazin-1-yibdi-finorgi2drifleprasietbipbanypmetbanons e tike campordwanebtained as a
e T P
6-[4-(2-FLUORE®BA4T RIBLIUGROKNET BY EBENZOY L) BIRERAZINA & PIPY REICAZINE 8.6, 4.2.
MS (ES+) m/z 360 (M+3).
15
EXAMPLE 15.32
B-[4-(5-FLUORO-2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]JPYRIDAZINE-
3-CARBOXYLIC ACID PENTYLAMIDE
Following the procedure of Example 15, making variations only as required to
20 use 8-chloropyridazine-3-carboxylic acid pentylamide in piace of 8-chloropyridazine-3-
carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with piperazin-1-yi-(5-
fluoro-2-trifluoromethylphenyl)methanone, the title compound was obiained as a white
solid (31% yield). m.p. 162-164°C. "H NMR (300 MHz, CDCl,) § 8.05, 7.87, 7.24, 7.07,
6.99, 4.08-3.99, 3.90-3.65, 3.45, 3.35, 1.65-1.55, 1.37-1.30. *C NMR (75 MHz, CDCl,)
25 §166.1, 162.8, 180.0, 145.7,129.7, 127.2, 116.9, 116.8, 115.0, 114.7, 112.6, 77.2,
46.4, 446, 44 4, 413, 39.4, 29.3, 28.1, 22.4, 14.0.

EXAMPLE 15.33
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
30 CARBOXYLIC ACID (4-METHYLPENTYL)AMIDE
Following the procedure of Example 15, making variations only as required to
use B-chloropyridazine-3-carboxylic acid (4-methylpentyl)amide in place of &-
chioropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyllamide to react with

piperazin-1-yl-(2-triffluoromethylphenylymethanone, the title compound was obtained as
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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- chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with
piperazin-1-y1-(6-fluoro-2-trifluoromethylphenyl)methanone, the title compound was obtained as a
white powder (16.8% yield). 1H NMR (400 MHz, CDCI3) 6 8.06, 7.85, 7.57-7.55, 7.39-7.36, 7.01,
4.04-3.94, 3.86-3.79, 3.49, 3.44-3.36, 1.73-1.68, 1.52, 0.94. 5 EXAMPLE 15.37

6'[4'(216‘D'FLH%%%%’E!SAE@%XW&%EW%%P( L3Py R %@N?ﬂé?&ﬁﬁ%@&%@ﬁ?'%awz52.

(3-METHYLBUTYL)AMIDE Following the procedure of Example 15, making variations only as required
to 10use 6-chlrdpyRdRzimEE 2B bdxyiic 88idP B3methyiBUfiyartde it plate bP8. 1.36-1.33,
chloropyridazin(ezaé:%aflb,omﬂ% a@%&@@%’%@@%ﬁh{ﬁth}y@ f@W@Fhﬁégﬁ@i@@aég, rﬂ?@rabvviték.ghmes, .
piperazin-1-y1-(2,6-difluorophenybrnethanone, the title compound was_obtained as a white powder
(o206 yieic). TEINMRLAO0 Wty Qo0 3010 .08 F it o 3 &ioh, 4 .86, 386,583
3.52-3.4851.734. 6 A5 % RO E5FCAMPALERA3,33.0, 28.7, 27.1, 26.7, 22.5, 22.3, 14.0, 13.9.

6 1+(2.23.3 TRERAMETIQUCHOTRER

_ %W%BONYL)MPERAZIN-l-YL]-
PYRIDAZINE-3-CARBOXYLIC ACID ( CLOPROPYLETHYL)AMIDE Following the procedure of

Example 15, making variations only as required to 20use 6-chloropyridazine-3-carboxylic acid
(2-cyclopropylethybamide in place of 6- chloropyridazme-3sasboxylic acid

(2-cyclopropy1; '{%@fﬁ%@@%’ﬂjﬂﬁ%@%%ﬁm%Nz%\g.gp1PERAZEW~YL PYRIDAZINE

piperazin-1-y1- 2:2,3 3-fetrame ylcyclopropy anone, itle compound ained as a

white soli (35% yield). 1H NMR-@OB RN L EDERPIE-HE 601 BL0Y 3911389, 3.81-3.65, 3.57,
1.21, 1.19, 0.79-.072, A thihd € Opkd B P ME(ESHlemME, 2o40UMariFXAMPLE £8:384 to

use B-chloropyridazine-3-carboxylic acid (3-methylbutylyamide in place of 6-
chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyljamide to react with
piperazin-1-yi-{5-fluoro-2-rifluoromethyliphenylmethanone, the titie compound was

15 obtained as a white powder (28.3% vyield). 'H NMR (400 MHz, CDCl;) & 8.05, 7.86,
7.78-7.75,7.28-7.22, 7.12-7.08, 7.02, 4.08-4.01, 3.51-3.88, 3.82-3.68, 3.55-3.45, 3.38,
1.73-1.65, 1.56-1.48, 0.94.

EXAMPLE 15.35
20 B-[4-(4-FLUORC-2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-
3-CARBOXYLIC ACID G-METHYLBUTYL)AMIDE
Following the procedure of Examiple 15, making variations only as reguired to
use B-chioropyridazine-3-carboxyiic acid (3-methylbutylamide in place of &~
chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyhamide to react with
25 piperazin-1-yi-{4-fiuoro-2-trifilucromethyiphenylimethanone, the title compound was
obtained as a white powder (63.8% yield). "H NMR (400 Mz, CDCI;) & 8.08, 7.85,
7.48-7.46,7.41-7.32, 7.02, 4.08-4.05, 3.95-3.88, 3.80-3.68, 3.52-3.45, 3.35, 1.73-1.68,
1.51, 0.94.

30 EXAMPLE 15.36
8-[4-(2-FLUORO-6-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-
3-CARBOXYLIC ACID 3-METHYLBUTYLAMIDE
Following the procedure of Example 15, making variations only as required to

use B-chloropyridazine-3-carboxylic acid {3-methylbutylyamide in place of 8-
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644-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3- CARBOXYLIC ACID
(2-METHYLCYCLOPROPYLMETHYL)AMIDE 30 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-cyclopropy1-2-hydroxyethyl)amide to react with piperazin-1-y1-(2-trifluoromethylphenybmethanone,
the title compound was obtained as a white solid (26% yield). 11-I NMR (500 MHz, CDCI3) 5 8.06,

7.96, 7.75, 7'6%?1?0%?3 l?dggng—gjcaf]bgﬁ}%ﬁc)lgcéét}%?%?gbr pﬁfﬁ%ﬁéﬁsﬁm%% %d lleigg)t’ \ngii’gl_o'So’

0.64-0.72, 0.39-0.45, 0.25-0.30. MS (ES+) m/z 448 (M+1 i
416-(3-METHYRBEFH CARBANRS Y £ WRIDARZINB e UDIPEHRAPINELS ERRBOPODICHAEID

T_B%Tth ESTE;Btaige@il@wﬁmget?@m%cs(e@g%%f;ﬁaﬁTﬂlwﬂé@ _m@é-sinw?%@@gys@%e,aﬁ gequired to
use 6-chlorop -3= [ id (3-me tyl)amide in place of 6-
chloropyridaz%r(}e'- -”(":Lgl ofﬁ%ﬁ?‘é %Z%gyééﬁfgp %%%%érggyétﬁ%%%o%% redct With 152 0.94.

10piperazifie-1-carboxylic acid t-butyl ester, the title compound was obtained as a white solid (83%
yield). 1H NMR (500 MHz, CDCI3) 6 8.03, 7.86 £ 2s3.£5,53:96-3.63, 3.49, 1.65-1.76, 1.52, 0.94. MS

(ES+) m/z 378 (M+1). EXAMPLE 15.41
156-[4-(2- TRIFLUBROMERIT YL BEBNBENE SPIPERALRCANY L BIRIBIRARIEEBS CARBOXAC ACID
(2-CYCLOBUTYLETHYL)AMIDE Feloning-therprecedore of xample 15, making variations only

e o SR BT BRI Rl
20piperaZifi-1- g S whiasiememprepsimatraacic theticsonpoigtinaie shtiired as a white
powder (47% yigldyopjHti MR 1320M e GRECIBH RO i TA NS lBin Erame8I8AQR:3-89-3.66,
3.40-3.31, 2.36 i2.0§-?9@,%§§_—éf§7. %3&2 NI\{IR@&%; I\éIHz,, FC):Dgcll3%f%?1§)67.6 &v34'3bt132'4’ 1295, 127.2,
127.0, 126.9, 12687156 7, 125 8 908" 1% 51 46ch 5. d"afTle Gprpoyntvag 8bigksd 383 18.6. Ms
(ES+) m/z 462 BH{i\d-+was ERAVRLENS5 4PNMR (400 MHz, CDCl) 8 8.07, 7.85, 7.44-7.38, 7.03-
6-[4-(2-TRIFLUDROMES by LBIENZGAY LIDIRERAZIN1-YUR X RIDAFINE-3-
15
EXAMPLE 15.38
8-[4-(2,2,3, 3-TETRAMETHYLCYCLOPROPANECARBONYL)PIPERAZIN-1-YL]-
PYRIDAZINE-3-CARBOXYLIC ACID {2-CYCLOPROPYLETHYL)AMIDE
Following the procedure of Example 15, making variations only as required to
20 use B-chloropyridazine-3-carboxylic acid (2-cyciopropylethyllamide in place of 6-
chloropyridazine-3-carboxylic acid (2-cyclopropyi-2-hydroxyethyhlamide to react with
piperazin-1-yi-(2,2,3, 3-tetramethylcyclopropyl)methanone, the titie compound was
obtained as a white solid (35% yield). 'H NMR (400 MHz, CDCl,) 6 8.07, 8.01, 7.01,
3.91-3.89, 3.81-3.65, 3.57, 1.21, 1.19, 0.79-.072, 0.49-0.48, 0.11-0.10. MS (ES+) m/z
25 400 (M+1),

EXAMPLE 15.39
6-[4-(2-TRIFLUOROME THYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID (2-METHYLCYCLOPROPYLMETHYL)AMIDE
30 Following the procedure of Example 15, making variations only as required to
use 6-chloropyridazine-3-carboxylic acid {2-methylcyclopropyimethyhamide in place of
8-chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyllamide to react with
piperazin-1-yl-(2-riflucromethytphenyl)methanone, the title compound was obtained as
a white solid {26% vield). 'H NMR (500 MHz, CDCL,)  8.08, 7.98, 7.75, 7.85, 7.58,

125



CARBOXYLIC ACID HEXYLAM1DE Following the procedure of Example 15, making variations only
as required to 30use 6-chloropyridazine-3-carboxylic acid hexylamide in place of 6-chloropyridazine-3-
carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with piperazin-1-y1-(2-
trifluoromethyl-phenyl)methanone, the title compound was obtained as a white powder (35% yield).
111-INMR (300 MHz, CDCI3) 5 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. 113C NMR (75 MHz, CDCI3) 6 167.6, 162.9, 160.0, 145.5, 134.3, 132.8, 129.5, 127.6,

127.2,126.9, 1288474644 448, 44 45415 3339.40 313, g%g32@61)?&5%%%mfg\((‘%ngmRUnggﬁ\fsg
(M+1) EXAMP 4 4-(2-TRIEL OMETHYLBENZOYL -1- -3-
CARBOXYLICbAEC?} g‘&g@%déﬁjégu%@%ﬁ%ﬁ&%@% ollowing the procedure of Example 15,
making variations only as required to use 6-chloropyridazine-3-carboxylic acid

(3-cyclobutylpropyl)amide in place of 6- chloropyyiggaing-3=cagboxylic acid
(2-cycloprppy1-2-hydroxyethyl)amide to react with y ‘
10piperaz%-l-yl-(z-tfl'fﬁ%?é Iﬁ'yYﬁéﬁ?ﬁWéfﬁW@y thE i’iﬁé%‘&] WSS BHEIED as a white
powder (28% yield). 1H NMR (300 MEEREDXIBYSA803,T785T V. A8 757, 7,34, 6.99, 4.05, 3.89-3.65,
3.45, 3.33, 2.27, 1.99 - - . : I 167.6, 162.8, 159.9, 145.4,
134.2, 132.4, 1295, fé?’gé%‘i%g%]pl%%e;ﬁ %ﬂ“ﬁ%ﬁ‘%ﬁ%&e5&%@?&%@8&?@%@? SR 27.2,
18.4. MS (ESHSRA A1e oriidagnes eermmpliEariiqg-methylbutyhamide in place of 6-
644-(2-TR|FLL&@&@MEJA%B}E&&Z@MPABEW.JNOMME%W&A@&%@&%l %%%L\L@drACIEO
HEPTY IDE, Following the procedure of Example 15, making variations / as required to 20use
6-chioroytica e LSS O A Pty AL T phed b GoEIRET bRy R ELaE e & & whis

solid (83% vield). "H NMR (500 MHz, CDCl;) 8 8.03, 7.86, 6.67, 3.75, 3.566-3.63, 3.49,

1.65-1.76, 1.52, 0.94. MS (ES+) m/z 378 (M+1),

EXAMPLE 15.41
15 8-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-Y]PYRIDAZINE-3-
CARBOXYLIC ACID (2-CYCLOBUTYLETHYL)AMIDE
Following the procedure of Example 15, making variations only as required to
use 6-chioropyridazine-3-carboxylic acid {2-cyclobutylethyljamide in place of 8-
chloropyridazine-3-carboxylic acid (2-cyclopropyi-2-hydroxyethyllamide to react with
20 piperazin-1-yl-(2-trifluoromethyiphenyl)methanone, the title compound was obtained as
a white powder (47% yield). 'H NMR (300 MHz, CDCly) 8 8.02, 7.74, 7.73, 7.57, 7.35,
6.98, 4.03, 3.88-3.66, 3.40-3.31, 2.36, 2.08-2.00, 1.92-1.57. *C NMR (75 MHz,
CDCly) 6 167.6, 134.3, 132.4, 129.5, 127.2 127.0, 126.9, 126.8, 126.7, 125.5, 121.8,
112.6,46.4, 446, 44,5, 41.3, 37.6, 36.5, 33.7, 28.3, 18.8. MS (ES+) m/z 462.3 (M+1).
25
EXAMPLE 15.42
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID HEXYLAMIDE
Foliowing the procedure of Example 15, making variations only as required fo
30 use B-chloropyridazine-3-carboxylic acid hexylamide in place of G-chtoropyridazine-3-
carboxylic acid {2-cyclopropyl-2-hydroxyethyl}amide to react with piperazin-1-yl-(2-
trifluoromethyl-phenylmethanone, the title compound was obtained as a white powder
(35% yield). 'H NMR (300 MHz, CDCl,) 5 8.02, 7.85, 7.72, 7.56, 7.34, 6.97, 4.00, 3.80-
3.64, 3.48-3.28, 1,58, 1.29, 0.85. C NMR (75 MHz, CDCls) § 167.6, 162.9, 160.0,
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carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with piperazin-1-y1-(2-
trifluoromethyl-phenyl)methanone, the title compound was obtained as a white powder (41% yield). 1H
NMR (300 MHz, CDCI3) 38.05, 7.85, 7.72, 7.58, 7,34, 6.98, 4.03, 3.94- 3,64, 3.47-3.28, 1.58,
1.32-1.25, 0.84. 130 NMR (75 MHz, CDCI3) 6 167.6, 162.9, 25160.0, 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. MS (ES+)
m/z 478.2 (M+1). EXAMPLE 15.45

?j‘lc-\((ZéTnglFleHI@gﬁ@NL*jﬁiTiﬂ;fgﬁngé@Xib)ﬁ%{E@M!NQB-EQ@?B!%Z!FE@-@%AR@%%UC ACIID

- ollo e procedure xample 15, making variations only as
required to usg%gzﬁgrgﬁigg\gh\ggcér&@&ﬁ?@cﬁfﬁ%&ég%r(g%ymtyl)amide in place of 6-
chloropyridazine-3-carboxylic acid (3-cyclobutylpopyl)amide to react with piperazin-1-
yl-(2-trifluoromethyl-phenyl)methanone, the title campoungd-was obtained as a white powder (21%
yield). 'H NMR (300 MHz, CDCI3) 68.03, 7.86, 7.72, 7.58, 7.34, 6.98, 4.05, 3.89-3.62, 3.48-3.31,
1.64-1.4151.20, 0.66:16-65 1540 U6 BoMBH NS ML BB 1916 1eDLNe 8, 145.4
134.3, 132.4, 129.5, 127.2, 126/ 02& (112518, 3218 UDRIBTH0RR AR, Adui)d].2, 39.5, 34.4, 29.4,

27.0,10.7,4.4. MS ( 476, +1) YNTHE. E .
4-METHYL-24{6-[4-(%@%@%&%%¥ﬁ%8@@¥§$5é%§E%Z%é{&? only as required to
1-YL]PYRIDAZRSE-SIEARB GRY RAMIROyPER FAN CGreyAeipiamiamnisidiorideerbhohydride (25
mg, 0.595 mmgl)Jnas,Ageedda 2 50D 8fid (2-cyclopropyl-2-hydroxyethyliamide to react with

4-methyl-2-({6-[4-(2-triflyoromethylbenzoyl)piperazin-1-yllpyridazine-3-carbony|}- ami entanoic acid
Mk R o2 R b o e G et T
was stirred_ at amﬂbi@pt&vﬁpefﬁﬁ%wi@dﬁ ﬁﬁ@ﬁkﬂﬁﬁp%ﬁmmaﬁéﬁl &ﬁ.@@aﬁ@@tﬁnﬁatﬁ@ﬁeﬁdﬁe was
adjusted with R LitfigACiGE0-pEL 153B0yLE, Qﬁ%ﬂ'}é@d’i with £y} acetate. \yashed yyitj water and

brine, dried (Na2S04) and concentrated to affor

A-methyl-2-({6 GREAHURDF SmEIRYIbERZ Gy NAfperasth A-132.4, 1285, 127 2, 1269, 126.7, 112.7,
46.4, 44.6, 44.5 412 39.4, 35.7, 34.1, 28.3,27 2, 18.4. MS (ES+) m/z 475.9 (M+1).

15
EXAMPLE 15.44
B-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID HEPTYLAMIDE
Foliowing the procedure of Exampie 15, making variations only as required o
20  use B-chloropyridazine-3-carboxylic acid heptylamide in place of 6-chloropyridazine-3-
carboxylic acid (2-cyclopropyl-2-hydroxyethyhiamide to react with piperazin-1-yl-(2-
triluoromethyl-phenylimethanons, the titie compound was obtained as a white powder
(41% vyield). "H NMR (300 MHz, CDCl,) 5 8.05, 7.85, 7.72, 7.58, 7.34, 6.98, 4.03, 3.94-
3.64, 3.47-3.28, 1.58, 1.32-1.25, 0.84. "°C NMR (75 MHz, CDCls) & 167.8, 162.9,
25 180.0, 145.5, 134.3, 132.4, 129.5, 126.9, 126.3, 1254, 121.8, 112.6, 46.4, 44,5, 41.3,
394, 31.7,29.6,20.0, 26.2, 22.6, 14.1. MS (ES+) m/z 478.2 (M+1).

EXAMPLE 15.45
G-[4-(2-TRIFLUOROMETHYLBENZOYLYPIPERAZIN-1-YL]PYRIDAZINE-3-
30 CARBOXYLIC ACID {(4-CYCLOPROPYLBUTYL)AMIDE
Foliowing the procedure of Example 15, making variations only as required to
use B-chloropyridazine-3-carboxylic acid (4-cyclopropyibutyljamide in place of 8-
chloropyridazine-3-carboxyiic acid (3-cyclobutylpopyliamide to react with piperazin-1-

yl-(2-trifluoromethyl-phenyhimethanone, the title compound was obtained as a white
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yl]pyridazine-3-carbonyllamino)pentanoic acid (94 mg, 74%). 'H NMR (400 MHz, CDCI3) 68.17, 8.02,
7.78, 7.66-7.53, 7.38, 6.99, 6.72, 4.88-4.73, 4.25-3.60, 3.44-3.21, 1.79-1.06, 1.33-1.19, 1.03, 0.99. 20
EXAMPLE 17 SYNTHESIS OF 6-{441-(2-TRIFLUOROMETHYLPHENYL)ETHYLFIPERAZIN-1-YLI-
PYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE HYDROCHLORIDE
25Titanium isopropoxide (0.6 mL, 2.0 mmol) was added to a solution of 6-
piperazin-1-yl-pyridazine-3-carboxylic acid 2-(cyclopropylethyl)amide (282 mg, 1.02 mmol) and

2- (trlféuorom%tmdmtpm@@m@ (0R23imk.( %e’igmmm@m%ﬁ?s 6%)3&'7‘%26%%”8651%%% was

stirred at ambie re urs. ooadium cyanonoro riae mm was
added, and stlrrrk% \g‘aé;g c,sa % gé ?30? O1a%ti1§r 13 %ﬁ&é%&l&%ﬂ§@0&l@ﬁl ﬁ%rﬁ%&(@ MH’?L 1.0 M)
was added. Aftebstisréd 65re5 ntindgtesatamisient temperatiue; teesreactipm pwxgunesvasidiuted with

ethyl acetate (50 ), and tyen washeg with wates and bring, Th oranie layen g died over

anhydrous Na2504 an oncentrated urification via ash chromatography-aff
6-{4-[1-(2-%riflubrénieidyibhenybethyl]piperazin-1-y1}-pyridazine-3-carboxylic 35acid
(2-cyclopropylethypamide (126 mg). This product was dissolved in CH2CI2 (2 mL) and HCI in ether (7
M, 0.2 mL, 1.4 mmol) was then added. This mix\}\%me%at ambient temperature for 2 hours. The
white precipitate was collected by filtration and h'ether and dried in vacuo to yield the title
compound as &WhitélEal8 AD4-ME,TPMe JiERH4rEpT REFS1E380 MENNR EED0 M2 FINSAZINS) 6

12.10, 8.81, 8.67, 57.90-7 8 by A Ao 883 3108, 1 hdBu 8 AR08 8140:8 g2, 0.023-0.02. MS
(ES+) m/z.374.3 (M+1-HCI). EXAMPLE 18 SYNTHESIS SR

6-[4-(2-T FLUOROM@TWEE@WSWBE%@{?Nblmﬁo%ﬁﬁvmit\mﬁ@%d%ﬁ@@xmcr@ ACID
(2-0X0-2- PHENN&EE%YELQAMHEEZ%W‘FL]Iabcmhytmﬁyl)p!perazm 1-ylipyridazine-3-carbonyl}-

6-[4-(2-trifluor %@g (ppi gr%mé}@gg : dlf%‘?bom% 1N ?e‘%'ra(%dmmran (3 mL) and

(2-hydroxy-2-p nert amlde 0.517 oromethane
1,1,1-triacetoxyata i @H@ﬂ@lﬁ%@ﬁi@ﬁé&'@@@(ﬂ@%ﬁi@@(@tEwg)aﬂfd@fﬁﬁéﬁﬂuwéwémﬂ@n under

stirring in a COWNW@S%FHOM&EB)SBV%f@t%ﬂ-Qﬁ‘éwe‘é@L@ Rathaiondadinytes anegthen af gmbient
temperatlrge for GP tJSI r%hg]gﬂut@d with ethy! acetate, washed with water and brine, dried (Na,SO.)}
and concentrated to afford 4-methyi-2-({8-{4-(2-trifluoromethylbenzoy!)piperazin-1-
yllpyridazine-3-carbonyl}amino)pentanoic acid (94 mg, 74%). 'H NMR (400 MHz,
CDCls) 6 8.17, 8,02, 7.78, 7.66-7.53, 7.38, 6.99, 6.72, 4.88-4.73, 4.25-3.80. 3.44.3.21,

1.79-1.06, 1.33-1.19, 1.03, 0.99.

20
EXAMPLE 17
SYNTHESIS OF 6-{4-[1-{2-TRIFLUOROMETHYLPHENYL)ETHYL]PIPERAZIN-1-YL}-
PYRIDAZINE-3-CARBOXYLIC ACID {2-CYCLOPROPYLETHYL)AMIDE
HMYDROCHLORIDE
25 Titanium isopropoxide (0.6 mL, 2.0 mmol) was added to a soiution of 6-

piperazin-1-yl-pyridazine-3-carboxylic acid 2-(cyclopropylethyl)amide (282 mg. 1.02
mmol) and 2-{trifluoromethyl)acetophenone (0.23 mL, 1.53 mmol) in THF (3 mL). The
resulting mixture was stirred at ambient temperature for 4 hours. Sodium -
cyanchorohydride (130 mg, 1.96 mmol} was added, and stirring was continued for

30  another 13 hours. Aqueous sodium hydroxide (2.0 mL, 1.0 M) was added. After stirred
for & minutes at ambient temperature, the reaction mixture was diluted with sthyl
acetate {50 ml.), and then washed with water and brine. The organic tayer was dried
over anhydrous Na,30, and concentrated. Purification via flash chromatography
afforded 6-{4-[1-(2-trifluoromethylphenyljethyljpiperazin-1-yi}-pyridazine-3-carboxylic

35  acid (2-cyclopropylethyl)amide (126 mg). This product was dissoived in CH,Cl, (2 mL)
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reaction mixture was diluted with diethyl ether (20 mL). The mixture was poured into a solution of
sodium thiosulfate (1.176 g, 7.44 mmol) in saturated aqueous sodium biocarbonate (29 mL). The
mixture was extracted with ethyl acetate (100 mL). The organic layer was washed with saturated
aqueous NaHCO3 (2 y 15 mL) and water (2 y 2015 mL). The combined agueous washes were then
extracted with ethyl acetate (2 x 80 mL). The combined organic phases were dried over Na2S0O4 and
filtered, the solvent was then removed in vacuo. The crude product was purified by column

chromatographyndigihvasssenwentiallyielytecwith %@ﬂ@#%@%&%&%}e%@@%yl acetate
(1:2) and pure etr&/ cetate. T e %%ug(t)}v%g btalned as a 25white powder (0.261 1% vyield). m.p.

196-198C. 'H M 6TREF D 2 YIHE B egPralp MAg sOTesE Ot é“’%@%ﬂ B6h.4.11,
3.70-3.92, 3.2Tas20 180 NMR AQDEIS) 6 1084, (b67eT, 163ite 16000 Mt5ab, 4 B4if, aH: 2| (134.0,

132.4, 1296, 139.91126.0,121 2, 199.8:120 8, 1B3 4048 e L3NS (ESyPHRlz 498

(M+1). 30 EXA THESIS OF ACETI

1-PHENYE-2- ((Ggfhf(ﬁ”rn?e@3{Jdﬁ@MEﬁWLB@M@?L@F?bQﬁMIM%WW@@@M?N@% CARBONY
LIAMINO)ETHMs ESHE R7E03q ek tigmof 644-(2-trifluoromethylbenzoyhpiperazin-1-yliloyridazine-3-
carboxylic acid (2-hydroxy-2-phenylethyl)amide (50 mg, 0.1 mmol) in chloroform (2 mL), acetic
anhydride (0.25 mL), triethylamine (0.25 mL) and 4-dimethylaminopyridine (18 mg) were added. After
stirred at ambient temperature for 6 hours, the reattibtriiixt@re was diluted with ethyl acetate (100

mL), washed with wate(@ci anbang ssisd axsn NaRRO Taerpdo st ohjained after
removal j)éthe solvent was purified b 3y column chromato raph eluted se(ﬁ% ?%Wlth hexane:ethyl
et SOy

acetate 1 and 1:946 E Va4 %@pﬁf%ﬁﬁﬁj’ e b féDCIS) 6
8.10, 8.04, 7.75, 7.65T% 5%;312114&?):‘28 Qanﬁtﬁﬂmﬁé}ﬁyrséﬂpﬁi%@a&%& 68p3r36z24.8- MS (ES+)

'rIpF/{ZI FSI?SC()'\IQBJI-\% éJIBH Blégé Jﬂ’g é%%&%@@%é%)é@é%@%@3 @A@égNQL}AMINO)PROPYL
ESTER dichioromethane ) 1.1, 1-triacetoxy-1, 1~-dihydro-1,2-benziodoxol-3(1H)-one
(0.53 g) was added in one portion under stirring in a cold water bath. After stirred in a
15 coid water bath for 15 minutes and then at ambient temperature for 2 hours, the
reaction mixture was diluted with diethyl ether (20 mL). The mixture was pourad into a
solution of sodium thiosulfate (1.176 g, 7.44 mmol) in saturated agueous sodium
biocarbonate (29 mL). The mixture was exiracted with ethyl acetate (100 mL}. The
organic layer was washed with saturated agusous NaHCO; (2 » 15 mL) and water (2
20 15 mL). The combined agueous washes were then extracted with ethyl acetate (2 x 80
mL}. The combined organic phases were dried over Na,30, and filiered, the solvent
was then removed in vacuc. The crude product was purified by column
chromatography, which was sequentially eluted with hexane:ethy| acetate (1:1),
hexane ethyl acetate (1:2) and pure ethyl acetate. The product was obtained as a
25  white powder (0.261 g, 51% yield). m.p. 196-198°C. "H NMR (300 MHz, CDCl;) §
B.72,7.97-8.06,7.74, 7.47-7.66, 7.36, 6.99, 4.96, 4.02-4.11, 3.70—3.92, 3.27-3.42. °C
NMR (CDCl;) 8 193.4, 167.7, 163.4, 160.0, 145.1, 134.6, 134.2, 134.0, 132.4, 129.6,
128.9, 128.0, 127.2, 126.9, 126.8, 112.3, 46,4, 44.7 44 4 41.3. MS (ES+) m/z 498
(M+1).
30
EXAMPLE 19
SYNTHESIS OF ACETIC ACID 1-PHENYL-2-({6-[4-(2-TRIFLUOROME THYL-
BENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-CARBONYLIAMINO)ETHYL ESTER
To a solution of 8-[4-(2-triflucromethylbenzoyl)piperazin-1-yljpyridazine-3-
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15Following the procedure of Example 19, making variations only as required to use
6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yl|pyridazine-3-carboxylic acid (3-
hydroxy-3-methylbutyl)amide in place of 6-14-(2-trifluoromethylbenzoyl)piperazin-1-
yl]pyridazine-3-carboxylic acid (2-hydroxy-2-phenylethyl)amide to react with acetic anhydride, the title
compound was obtained as a white powder (80% yield). '"H NMR 20(500 MHz, CDCI3) 58.05, 8.01,
7.75, 7.65, 7.57, 7.37, 6.99, 4.06, 3.88, 3.81-3.67, 3.58, 3.36, 2.06, 2.01, 1.52. MS (ES+) m/z 508

(M+1). EXAMEREBE B BNE HESIS OB (2 ERIFCHIR OB EigH ¥ i BENZOYY thRHBERAZIN-1-
colion of 6 L B bty g a L o e e . ety UPFrne T€ 2

(2-hydroxy-3,3-Hifisthysa s iapid &8 Brsy, B. AT HRACIEIMPEIEL(E O HRLWEs B§deacésaium hydride
(5.0 mg, 0.19 mmabs {ellowrabymetiynliedisietla MLy 0) 2@ danaaviihedeactiom mixturg-was stirred

at ambient temperature for 16 hours and 30 then the solvent was remov$d. The gummy material was

diluted with diGRIRPSHRAGR_ (s m0f WHIREFRIH QREPT2 FEHEN YR VB PRIGEOY %N filtered off

the solid. Afteril&isolventiwas conseatrgtedhntadeghess ehatiiudemateral atiag suidmeted to column

chromatograp uentially with et " 'l t in 25.3
0 (30%) of 1 ar A e Sl R R MR o0 M. COl ey i g R RE T 6
7.33, 6.98-6.98, W1885078.4803. 45,73 84812833 18, 3.63-2.98, 1.98, D8 35325 F8CINVIR (75 MHz,
CDCI3) 6 167.5,146644, E58-0mkA8c% 44913, 134.3, 132.4, 129.5, 129.4, 129.3, 129.1, 127.2,
126.9-126.7, 112.7, 88.1, 61.7, 61.4, 52.7, 52.0, 46.4, 44.7, 44.6, 44.5, 44.4, 41.3, 41.2, 40.5, 35.8,
35.3, 35.0, 26.0, 525.9, 25.7. MS (ES+) m/z 508 (M+1). EXAMPLE 21 SYNTHESIS OF
6-[3,5-DIMETHYL-4-(2-TRIFLUOROMETHY LBENZGY.E)PFPERAZIN-

1-YL]PYRIDAZINE-3-CARBOXYLIGAGIR (2-GY CLORRERNAET HY LIAMIDE 10To a solution of
6-(3,5-dimethylpiperazin-1ﬁ)éllg)cgﬁr{dazine-3;carbo>%/lic acitg 2- cyclopro (géleth llamide (0.40 g, 1.33
mmol) in dichlorometha i (48 ThLY Wab AHKSENHRd Ry FtASIAMNEAG S5 AL, 2.66 nnmol)
followed by 2- trifluoromethylbenzoyl@hRidE YQBLGNO)ZRMEYL. A6 TEROol) at ambient temperature.

The reaction solution | f r red int . . anic layer
was extr(i?ted with digﬁﬁ%ﬁ%ﬁgﬁéo}gﬁ%ﬁa%%gﬁ% ggv&% S t%’ %%?g%l%??gﬁ%g%%ﬁ%oo{% (2x10
mL) and dried ¢¥ef ifg8dfluarespeimdbiorz IHerieme way bontEfrecRiRaetia 30e Gude material

was purified bygiaus-cheapatagnaptive in place of 6-[4-(2-trifluoromethylbenzoyl)piperazin-1-
yllpyridazine-3-carboxylic acid {2-hydroxy-2-phenylethylamide tc react with acetic
anhydride, the title compound was obtained as a white powder (80% vieid). "H NMR
20 (500 MHz, CDCl3) 6 8.05, 8.01, 7.75, 7.65, 7.57, 7.37, 6.99, 4.06, 3.88, 3.81-3.67, 3.58,
3.38, 2.08, 2.01, 1.52. MS (ES+) m/z 508 (M+1).

EXAMPLE 20
SYNTHESIS OF 6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-
25 YLIPYRIDAZINE-3-CARBOXYLIC ACID (2-METHOXY-3,3-DIMETHYLBUTYL)AMIDE
To a solution of 6-[4-(2-irifluoromethylbenzoyl)piperazin-i-yljpyridazing-3-
carbexylic acid (2-hydroxy-3,3-dimethylbuiyllamide (81.6 mg, .17 mmol) in THF (1.0
mL.) was added sodium hydride (5.0 mg, 0.18 mmol), followed by methyl iodide (15 mL,
0.26 mmol). The reaction mixture was stirred at ambient temperature for 16 hours and
30  then the solvent was removed. The gummy material was diluted with dichloromethane
(5 mL), washed with waier (2 x 2 mL), dried over MgSQC, and filtered off the solid. After
the soivent was concentrated into dryness, the crude material was subjected to column
chromatography eluted sequentially with ethyi acetate:hexane (1:1) and ethy| acetate
to obtain 25.3 mg (30%) of the product as sclid. m.p. 65-68°C. 'H NMR (300 MHz,
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eluting with ethyl acetate (100%) to obtain 0.189 of colorless solid (28% yield). 1H NMR (300 MHz,
CDCI3) 88.03-7.91, 7.70, 7.63-7.49, 7.32, 6.99-6.95, 5.00, 4.39-4.22, 203.64, 3.55-3.47, 3.39-3.17,
1.51-1.38, 1.24-1.14, 0.76-0.67, 0.42, 0.05. 13C NMR (75 MHz, CDCI3) 5 168.0, 163.0, 160.9, 144.9,
132.3,131.9, 129.4, 129.3, 127.2, 127.0, 126.8, 111.5, 50.4, 49.1, 48.7, 48.5, 48.2, 45.5, 45.3, 39.6,
34.6, 20.2, 19.5, 8.6, 4.2. EXAMPLE 22 25 SYNTHESIS OF
642,5-DIMETHYL-4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN1-YLFYRIDAZINE-3-CARBOXYL

IC ACID PENTYLAMIDE 727 49 2 mixjuse of £:Chlgropyidazine; gashexylig acd peniamige (304
mg, 1.00 mmol) in 2-propanoi (12 mL) was added 2,5-dimethylpiperazine (1.379, 12.0 mmol). The

reaction mixture as P&flinEd F¥22 Bidys. AndMBr62H g ChE dimafTyfbibehdzinas3darP 80 mL of
triethylamine were addedioithieseaesignmidureand featingyas cantinyesfor anpther24 heurs.

After the reacti ixture was le ient te rature the solvent was remo by rotary
evaporator. Togtﬂ'ga%#orso\grﬁeéga‘%’e%é?u%%r?b{%hée %!r%%e% rﬁgté%{]a%(ﬁg%é%\ﬁa%g:%d%gdarh%gs lution of
2- trifluoroet3Aserzoy] BdRde 0163588310 mol) in dichloromethane (20 mL) and the reaction
mixture was stirred at ambient temperature for 16 hours. The organic layer was diluted with
dichloromethane (50 mL.) and then washed with 10% HCI, dried over MgSOA4. After filtration, the
filtrate was concentrated in vacuo. The crude ma@?%a% 6&rified by column chromatography eluting

with ethyl acet&eNTOIGB)I@&fo(E, ITDMEY B3 1% (gialat) raf tierprodict wssE Ralowt s setinz ik NMR

(300 MHz, 00013) § 7R % 13967 2AcHLL 504 AF .79, A 55452, 363357 3,54 344

3.39-3.11, 2.93, 2.85-2.71, 1.36-1.31, 1.27-1.15, 1.23-1.05. EXAMPLE 4ESIS OF
2-{4-[6-(2 &Y CLOPROPYBEWIALE ARBANOYL ptryRBAZNVEPyridazine-3-carboxylic acid (2-

cyciopropyiethyllamide (.40 g, 1.33 mmol) in dichloromethanea (15 mbL) was added
diisopropyl ethylamine (0.34 g, .46 mL, 2.66 mmol) followad by 2-
trifluoromethylbenzoyl chloride (0.31 g, 0.22 mL, 1.46 mmol) at ambient temperature.
The reaction solution was stirred for 16 hours and poured intc coid water (10 mL). The
15 organic layer was extracted with dichloromethane (50 mL) and washed with saturated
solution of NaHCGC; (2 x 10 mL) and dried over MgSQ,. After filtration, the filtrate was
concentrated in vacuo. The crude material was purified by column chromatography
eluting with ethyl acatate (100%) to obtain 0.18 g of colorless solid (28% vield). 'H
NMR (300 MHz, CDCly) 6 8.03-7.91, 7.70, 7.63-7.49, 7.32, 6,99-8.95, 5.00, 4.38-4.22,
20 3.64,3.55-3.47, 3.39-3.17, 1.51-1.38, 1.24-1.14, 0.76-0.67, 0.42, 0.05. *C NMR {75
MHz, CDClL:) 8 168.0, 163.0, 160.9, 144.9, 132.3, 131.9, 128.4, 129.3, 127.2, 127.0,
126.8, 111.5, 50.4, 49.1, 48.7, 48.5, 48.2, 45.5, 453, 39.6, 34.6, 20.2, 19.5, 8.6, 4.2.

EXAMPLE 22
25  SYNTHESIS OF 8-[2,5-DIMETHYL-4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-
1-YLIPYRIDAZINE-3-CARBOXYLIC ACID PENTYLAMIDE
To a mixiure of 6-chloropyridazine-3-carboxytic acid pentylamide (304 mg, 1.00
mmol) in 2-propanol (12 mL) was added 2 5-dimethyipiperazine (1.37 g, 12.0 mmol).
The reaction mixture was refiuxed for 2 days. Another 0.25 g of 2, 5-dimethyvlpiperazine
30 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 evaporaior. To the
dichloromethane solution of the crude material (20 mL) was added the solution of 2-

triffuoromethyibenzoy! chioride (0.63 g, 3.00 mmol) in dichioromethane (20 mL) and the
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YL]PIPERAZINE-1-CARBONYLIBENZOIC ACID Lithium hydroxide monohydrate (0.066 g, 1.57
mmol) was added to a solution of
2-{446-(2-cyclopropylethylcarbamoyl)pyridazin-3-yl]piperazine-1-carbonyllbenzoic acid methyl ester
(0.230 g) in tetrahydrofuran (10 mL) and water (5 mL) stirred at 15ambient temperature overnight. THF
was removed in vacuo, the residue was dissolved in ethyl acetate (100 mL), neutralized by addition of
5% HOT solution, washed with brine, dried over anhydrous Na2S0O4 and concentrated. The residue

B L e
yield). 'H N . , . .07- y (- 41, 7.26-7.24, 6,95,
201.55-1.40, o%&’%ﬁ%fﬁ'{gg'ﬁ{%‘?ﬂﬁwﬁf &%%'Mw%ﬁwag&%@ﬁ qu.*ﬁjri%’ 3 21832,
159.9, 145.0, 18350135 Er 13BN 207 (127 9/26 2D AT RGI6 L1 2465146 Phet drlid nd{e38I Ty:34.4, 8.6,

4.2, MS (ES+) A4 c@(hw-%W@%@ﬁ%ﬁﬁ%@%ﬁé@@gﬂaie (100%) to afford 300 m
644-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1- YL]JPYRIDAZINE-3-CARBOXYLIC ACID 2,2-

(DIMETHYLC Y& 0 BROPY N0 ErHY 2V BriouriespeglidoliitibBr (300 MHz, CDCIy) 8 7.74-
6-[4-(2-trifluoromeghylbernzeymipesain-1 ayl)pyridazine 435 caglopxylsragid4B0Q mmall iy 2 93
dichloromethariesgg I}qL)T\Ié Sla‘%ng%ggd%l o%@?xla ylamine (0.8 mL, 4.60 mmol),

] C ydrate (0. g, I5 '

1-hydroxybenzotriazole'hy 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- (dimethylgyglaprepydimethylamine (0.149 rig, 1.5 mmol) was

added. The stirrin in for anather 24 h. The reaction mixture was diluted with
Gichiororndthane 100 HILJ Rt Bce L i s el o b G U2k &crous
Na2S04 and concentrated. PurifitdtidtzRAHASB-CHEGRan NN oversiliialDel (ethyl acetate) and

recrystalizaton from el acsiaiaen dexanes.afiecdsd (e We sompouad (083 & 497, p

132-134C. 1H NMR (300 MHZ, CDC(?%68.0 -8.02,51.90%7.80, 7.75, 7.64-7.52, 7.34,6.98, 4.05-3.33,
1.11, 1.04, 0.88{G 78 680 ucip oPY OIS DS NNIY (Ga7 iy Pt Rsy B 1676 AuBENEse 9, 145.4,
134.2, 132.3, 12%5naR91 251268232840 124=8yd A pad 618,148 6nddhi A0S T ks 2t 19.9, 18.7,

442 TRIFL UBR B O RSB B IPE R AZR T VLS MR 13 kB SRR
(2-THIOPHEN 2 afy Eaoate o ANIIDEL ), neHsHitremhg i pliobed e b xatmiihe 24ashattinghvariations
only as requireghirsusRed tiophan @ atketinleming inslace pir2-fhimetyleyaoprepylmptayamine to

from dichloromethane and hexanes to yield 0.107 g of the title compound (42% vield).

'H NMR (300 MHz, CDCls) § 8.67, 9.07-7.87, 7.54, 7.41, 7.26-7.24, .95, 4.12-3.27.

20 1.55-1.40, 0.77-0.64, 0.50-0.34, 0.13-0.01; °C NMR (75 MMz, CDCl,) § 170.7, 168.2,
163.2, 152.9, 1450, 137.7, 133.1, 131.2, 128.2, 127.9, 127.2, 126.6, 112.6, 46.2, 441,
41.4,38.7, 34,4, 8.6, 4.2, MS (ES+) m/z 424 2 (M+1).

EXAMPLE 24
25 SYNTHESIS OF 6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-
YLIPYRIDAZINE-3-CARBOXYLIC ACID 2,2-
(DIMETHYLCYCLOPROPYLMETHYL)AMIDE
To a solution of 6-[4-(2-trifluoromethylbenzoyl)piperazin-1-ypyridazine-3-
carboxyiic acid (1.00 mmol} in dichioromethane (20 ml.} was added
30 diisopropylethylamine (C.8 mL, 4.60 mmo}), 1-hydroxybenzotriazole hydrate (0.203 g,
1.50 mmol} and 1-(3-dimethylamino-propyl)-3-ethylcarbodiimide hydrochloride (0.384
mg, 2.00 mmoi}. The resulting mixture was stirred for 15 min, then 2,2-
(dimethyicyciopropyl)methylamine (0.14% 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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15react with 644-(2-trifluoromethylbenzoyDpiperazin-1-yl|pyridazine-3-carboxylic acid, the title
compound was obtained as a white powder (40% yield). 1H NMR (300 MHz, CDCI3) 5 8.01, 7.73,
7.58,7.34,7.12, 6.98, 6.90, 6.84, 4.03, 3.89-3.55, 3.33, 3.12. 13C NMR (75 MHz, CDCI3) 6 167.6,
163.1, 160.0, 145.2, 141.1, 134.2, 132.4, 129.5, 127.2, 127.0, 126.9, 125.3, 123.9, 121.8, 112.5, 46.4,
44.6, 44.4, 41.3, 40.9, 30.9. MS (ES+) 20m/z 490.0 (M+1). EXAMPLE 24.2
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3- CARBOXYLIC ACID

6 CHLOROP YA QNARE RIS A S a0 varetons
only as required to_yse 3-amino-6-chlgrapyridazine in place of 2,2-(dimethylcyclopropyl)methylamine
to react with 6- %él-éfr‘i 561?8%’8@?&[63%2%%&%%&%'}i?#ﬁ?%b%ﬁ)é‘iﬁ% PRV Sgide e
compound waszobtaigeahdsecwhitdipgioddro@%tyit kb ettt MR ¢300ah HitoGRICHS) 1614 0.75, 8.62,

8.0, 7157 Dednifinf 0 B3+ 60y 330, 135 IMIL (13 Nt Cooak) SORLET {138,100 1,

154.0, 152.3, 143.8, 134.1, 1324, 129.7, 129.6, 127.3,127.2, 1 1112.2,
46.3, 44.6244.3 -99- BBUS (BSHHinT5293. 34N 98 EXGMPIE D8 'SYIIFHERSS. O 0.50-0.486,

644-(2-TRIFLUQRQMETELY NBEENZOMLIP TRIERAZ s YIdPY RIBAZING-3-GARBGXY4IC ACID
(2-CYCLOPRO@ELg-Zfﬂ%(O%ETHYL)AMIDE Dess-Martin periodinane (0.55 g, 1.3 mmol) was added to a
=" Btr

solution of 6-[4-( oﬁ%@tﬁy&?@n@o%bﬁreﬁ%iﬁ*—f@ﬁpﬁﬁ@aﬁf‘ré&ﬁ%ﬁ’r x§/li8%éid19'9' 18.7,
(2-cyclopropy14Z-hydfotgethyhamide((0:3091 1.07 mmol), the resulting reaction mixture was stirred at
ambient temperature for 2 h, then diluted with ethyl acetate, sequentially washed with 10% Na2S203
solution, saturated NaHCO3 and brine. The organic layer was dried over anhydrous Na2S0O4 and
concentrated. The residue was purified by flash B8&MEHa®shiaphy and recrystallized from ethyl

acetate-hexanes to give-therfilieL conmuoned 8 B¥nzelt (O3 ALRINMR (308 MikizNEDRCI3)
38.45-8.41, 8.02, 7.72, 7.63-%§%BZJ§¢L?COQC?D4@LT4HA}&%”%;QR-_:!E.?@Y%)%%}DE, 1.10-0.82. 13C

NMR (75
Faollowing the procedure of Example 24, making variations only as required to

use Z-thiophen-2-yl-ethylamine in place of 2,2-(dimethylcyclopropy!ymethylamine te
15 react with 8-[4-(2-trifluoromethyibenzoyl) piperazin-1-yllpyridazine-3-carboxylic acid, the
title compound was obtainad as a white powder (40% yield). "H NMR (300 MHz,
CDCls) 6 8.01,7.73,7.58, 7.34, 7.12, 6.98, 6.90, 6.84, 4.03, 3.89-3.55, 3.33, 3.12. '*C
NMR (75 MHz, CDCly) 8 167.6, 163.1, 160.0, 145.2, 141.1, 134.2, 132.4, 128.5 127 2,
127.0,126.9, 125.3,123.9, 121.8, 112.5, 46.4, 446,44 .4, 41.3, 40.9, 30.2. MS (ES+)
20 m/z 490.0 (M+1),

EXAMPLE 24.2
B-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID (6-CHLOROPYRIDAZIN-3-YLYAMIDE

25 Following the procedure of Example 24, making variations only as required to
use 3-amino-G-chioropyridazine in place of 2,2-(dimethylcyclopropyl)methylamine to
react with 6-[4-(2-triflucromethylbenzoyl}piperazin-1-yljpyridazine-3-carboxyiic acid, the
title compound was obtained as a white powder (8% yield). "H NMR (300 MHz, CDCI.)
8 10.75, 8.62, 8.06, 7.75-7.50, 7.36, 7.03, 4.12-3.78, 3.38. "*C NMR (75 MHz, CDC,)

30 §187.7,182.2,160.1, 154.0, 152.3, 143.8, 134.1, 132.4, 129.7, 129.8, 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 4821 (M +
1.
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MHz, CDC13) 6 204.4, 167.6, 163.1, 159.8, 144.9, 134.2, 132.3, 129.5, 129.0, 127.5, 127.2, 126.9,
121.8, 118.1, 112.4, 49.5, 46.3, 44.6, 44.4, 41.2, 18.7, 11.4. MS (ES+) 15m/z 462.0 (M+1). EXAMPLE
26 SYNTHESIS OF 6-[4-(2-SULFAMOYLBENZOYL)PIPERAZIN-1-YL[PYRIDAZINE-3- CARBOXYLIC
ACID (3-METHYLBUTYL)AMIDE 20To an ice-cold solution of
6-[4-(2-methanesulfonylbenzoyDpiperazin-1- yl|pyridazine-3-carboxylic acid (3-methylbutyl)amide
(0.078 g, 0.17 mmol) in 5 mL of THF cooled was added methyl magnesium chloride (0.071 mL, 0.212
mmol). The resulting mixture was stirred for 15 mingtas-atz065 and then 30 minutes at ambient

t ture. Th 0 then tributylb 255 25 mL, 0.255
ol was added, Te TKURE Wes ot IR N el a5 LI it heated o
reflux for 18 h. AREHME IRBEINE a6 ABBIRK Y0l 0C, GIGLIART HELRRR BREF 2WKOE THYL)AMIDE
hydroxylamine-o-sulfanic-aqifh (0t gl uere @dsed. Themisievasslined 3k, and fie diluted

with ethyl acetate, washed with saturated sodium blcarbonate brine, dried and concentrated in vacuo.

The residug wds EHSV ﬂ@@tﬁyiﬂﬁgﬁ%%@?ﬁﬁﬁ%ﬁrﬂ?ﬁﬁ“ﬂ@@?ﬁ%ﬁ“@é‘fﬁ@’gb@/@ﬁ*féﬁﬁéfY@iQﬁr@ﬂﬁﬂllzacetate to
yield the title prioghrok(@:033amaRM0yield). 116+ MM 300 MELZiiDEd ) dh b8urk WslaBled £#5-7.68,

ik (75 M S S e e A SR S R SR 10 o,
114.4, 45.6, 45187486342 601909, seigater NatiGDMed(EHe) e 46081IENEYE). VR AR 7

SYNTHESIS Obrfiddds RIS QROMEEHYABENEOXL RIBERALINGLY by flash
5YLIPY AZINE3 ARB XYLCACI%%B HLOROPHENYL

)
2-Chloro-46-difnetHERGH B BYHARSIRE 6 @CW&%%@%@H%@ 855818 solution of
644-(2- tnﬂuoromtwmmmgﬂpﬁg@wm%g}wﬂmmammmm@apma(@m@g,, @.50, mmml) and

meIMOrpOlg 0 61 mia S3gnnal nHE L Bb: Thescion mistue was sl at0C for 15

min, and then at ient 10temperature for 4-Chloroaniline (0 mmo hen

added. After stitirg Ml@ﬁpﬁemﬂéffa@ﬁ@%? 26 &hdfelctioh ndadrd MR Tillie @ Wil &thy!

f;cetfate (10% mfmvmaafz%obmtiwsa:ﬁra b:lrﬂez dﬂ@@'l?vsé Q”?M%f%iﬁr]4’\llﬁ?§%7;]”q Panﬁg}iﬁfsﬂd i
urificatiq Yy tograpny and recrystallization from ethyl acetate/hexanes afforded the title
ERAT

compouna in 6 g). 1b1 NMR (300

EXAMPLE 26
SYNTHESIS OF 6-[4-(2-SULFAMOYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE

20 To an ice-coid solution of 8-{4-{2-methanesulfonylbenzoylpiperazin-1-
yllpyridazine-3-carboxylic acid (3-methylbutyl)amide (0.078 g, 0.17 mmol) in 5 mL of
THF cooled was added methyl magnesium chioride (0.071 mL, 0.212 mmol). The
resuiting mixture was stirred for 15 minutes at 0°C, and then 30 minutes at ambient
temperature. Tha reaction mixture was cooied to 0°C again, then iributylborane (0.255

25 mL, 0.255 mmol) was added. The mixture was stirred at ambient tamperature for 30
minutes, then heated to refiux for 18 h. After the mixture was cooled to 0°C, sodium
acetate, water and hydroxylamine-o-suifonic acid {0.067 g) were added. The mixture
was stirred for 3 h, and then diluted with ethyl acetate, washed with saturated sodium
bicarbonate, brine, dried and concentrated i vacuo. The residue was purified by flash

30 column chrematography using 20% methanol in ethyl acetate to yield the titie product
(0.033 g, 42% yield). 'H NMR (300 MHz, CDCl;) 5 8.58, 7.98, 7.81, 7.75-7.68, 7.54-
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, CDClg) 8 170.1, 185.5, 161.7, 146.3, 139.1, 137.3, 135.5,
131.3,130.9, 128.8, 127.6, 114.4, 4568, 452, 44,96, 426 395 38.8, 27.1, 22.9. MS
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15MHz, CDCI3) 8 9.79, 8.08, 7.82-7.55, 7.36-7.28, 7.02, 4.10-4.00, 3.93-3.68, 3.35. 130 NMR (75
MHz, CDCI3) 3 167.6, 160.7, 160.0, 144.8, 136.2, 134.2, 132.4, 129.5, 129.2, 129.1, 127.2, 126.9,
126.8, 126.7, 125.4, 121.8, 120.7, 112.6, 46.3, 44.5, 44.3, 41.2. MS (ES+) m/z 490.1 (M+1)
20EXAMPLE 27.1 644-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID (5-CHLOROPYRIDIN-2-YL)AMIDE Following the procedure of Example 27,
making variations only as required to use 2-amino-5-chloropyridine in place of 4-chloroaniline, the title
compound wag28ebaingd@s gahite powder (36% yield). 1H NMR (300 MHz, CDC13) 3 10.32, 8.32,
8.27, 8.08, 7.83-7.47, 7.36, 7.02, 4.11-4.03, 3.92-3.71, 3.36. 13C NMR (75 MHz, CDCI3) 8 167.6,
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 (ESAMRIZ491.0 (M+1). 30 EXAMPLE 27.2

6-4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN I BXRIDAZING 35 CARBOYLIC ACID

(2,2-DIFLUORO-2-PYﬁIDIN-2-YLET )JAMIDE Following the proce ample 27, making
variations 8nly as requifeiPioR M E R RR OBy HHin S RetinAatnRRGR PRk lofddEPforoaniline, the

titte compound was obtaiRefas g whiserpawder {49364 td. N¥MR, (360 Mhz) GRCi3h6868, 8.27,

8.01, 7.81-7.46, 7.38-7.32, 6.96, 4.43-4 .12-3.64, 3.32. '3C NMR (75M CDCI3) 5 167.6, 163.3,
1500, 1554, TP ES et SaRer B e R et 106 TR S 26,2,
126.3, 125.4, 1o5oxyid 8% 121819 12806120, Bntil@athits: 5ol 2e4(046 30U A0S Adw o 3nd, 43.0,
42.6, 41.2; MSfﬁ{ST) m;?%@ Mz mixture was stirred at 0°C for 15 min, and then at ambient

10 temperature for 1 h. 4-Chioroaniline (0.0785 g, 0.60 mmol) was then added. After
stirring at ambient temperature for 20 h, the reaction mixture was diluted with ethyl
acetate (100 mL), washed with water, brine, driad over anhydrous Na,S0, and
concentrated. Purification by flash chromatography and recrystaliization from sthyt
acetate/hexanes afforded the title compound in 67% yield (0.164 g). "H NMR (300

15 MMz, CDCl) & 9.79, 8.08, 7.82-7.55, 7.36-7.28, 7.02, 4.10-4.00, 3.83-3.68, 3.35. °C
NMR (75 MHz, CDCly) 8 167.8, 160.7, 160.0, 144.8, 136.2, 134.2, 132.4, 129.5, 120.2,
129.1, 127.2, 126.8, 126.8, 128.7, 125.4, 121.8, 120.7, 112.6, 46.3, 44.5, 44.3, 41.2.
MS (ES+) m/z 490.1 (M+1).

20 EXAMPLE 27 .1
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (5-CHLOROPYRIDIN-2-YL)AMIDE
Following the procedure of Example 27, making variations only as required to
use Z-amino-S-chloropyridine in place of 4-chloroanitine, the title compound was
25  obtained as a white powder (36% yield). "H NMR (300 MHz, CDClL) § 10.32, 8.32,
8.27,8.08, 7.83-7.47,7.36, 7.02, 4.11-4.03, 3.82-3.71, 3.36. "°C NMR (75 MHz, CDCl)
8 167.6, 161.4, 160.0, 148.4, 146.9, 144.4, 137.8, 134.1, 132.4, 129.5, 127.2, 126.9,
126.8, 126.7, 1254, 121.8, 114.5, 112.2, 46.3, 44.5, 44.3, 41.2. MS (ES+) m/z 481.0
(M-+1).
30
EXAMPLE 27.2
6-{4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID (2,2-DIFLUORC-2-PYRIDIN-2-YLETHYL)AMIDE

Following the procedure of Example 27, making variations only as reguired to
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EXAMPLE 27.3 6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLJPYRIDAZINE-3-
10CARBOXYLIC ACID (2,2-DIFLUORO-2-PHENYLETHYL)AMIDE Following the procedure of
Example 27, making variations only as required to use 2,2-difluoro-2-phenylethylamine in place of
4-chloroaniline, the title compound was obtained as a white powder (53%). 1FI NMR (300 MHz,
CDCI3) 6 8.17, 8.00, 7.71, 7.547.50, 7.41-7.27, 6.97, 4.17-4.01, 3.89-3.66, 3.33. 130 NMR (75 MHz,
CDCI3) 6 167.6, 15163.2, 159.9, 144.6, 134.6, 134.1, 132.3, 130.3, 129.5, 128.5, 127.3, 127.2, 126.8,
125.3, 121.8, 1i20.3,21difubrd- 2254463 18Uy | 4dhibe 44 532 M BSMorAn A0, 2HeMitid ) e SrAMRLE 27.4
6-[4-(2-TRIFLUORC&]METHYLBEN OYL)P|PER%|N'}\EY PYR\I}@ ZIN§-3- 20CARBOXYLIC ACID
LB IR

[2-(3-FLUOROBHERFI}S: SRRHSY bradedure & Exdhidte 27,
making variatiGris ehi6as. secuir0ae6)se2-aminot 1R fuornpheligpemanobinHpaceof,) 5
4-chloroanilin titl n in hite d 49% . 7- C. 1H NMR
(300 Mr1z, 000D S S5 5 Bar oo a g B s Geihod o3 31, 331
130 25NMR (75MHz] 8081398 8.6726,716453.162003 163.3, 130%P. 144.8, 142083 144.5, 1331, 132.3,

130.0, 129.9, %29.5, 127 £,4627 .24 B2%4 4128 9, 426,82126.7 21 RE4cE21 8,42114; 4447, 114.4,
113.0, 112.7, 112.4, 73.1, 47.5, 47.0, 46.3, 44.5, 44.3, 41.2; MS (ES+) m/z 518.3 (M+1). 30EXAMPLE

28 SYNTHESIS OF 6-[4-(2-TRIFLUOROMETHYLBENZOYL) PIPERAZIN-1-
YLFYRIDAZINE-3-CARBOXYLIC ACID PYRIDHEN2MEAMIDE To a solution of

6-[4-(2-trifluoromethylbenzepniperazivt nilpy HeRzine-Braaoxylic. acid (9,498 g» 1852 mmol) was
added DMF (0.03 mL) and thlon%rlq/chlorl e he reaction mixture was refluxed at 70C for 17.5

de (0.5mL). T
h. The miXture was evapgﬁsf?@? _éi“‘[ﬂéﬂ‘t%@o@ezﬁéé’df@ﬁ%ﬂ%?ﬁ@ﬁ&ﬁ@dﬁé&“%@gue was dissolved
in dichlorornethane (& mibyiag &neasictebilotdé Stecksokition fointhesriextisiemieastion.ifel @solution of

2-ami idi 3 let ' . in.dichl t 2.mL
adiod above S50 SROHS ek ST (0 L4181 2 el 0 D65 AN e R e BaEs

temperature. THRABER RSRMIGROES StPdD at BNBR BBt aERE f0P £ H Arfdheh il utéd-with

ethyl acetate (169 mly; washedyseguentially with waterangd beingyFhe giganiciayer wag ied over
Na2S04 gnd evaporated. The crude product was purified b¥ column chromato rap%y to afford
1 163.2, 159.9, 144.6, 134.6, 154.1, 132.3, 130.3, 129.5, 128 .5, 127.3, 127.2,126.8,

125.3, 121.8, 120.3, 117.1, 112.4, 48.3, 45.3, 44,5, 44.3; MS (ES+) m/z 520.2 (M+1).

EXAMPLE 27 4
6-[4-(2-TRIFLUCROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
20 CARBOXYLIC ACID [2-(3-FLUOROPHENYL}-2-HYDROXYETHYL]JAMIDE
Following the procedure of Example 27, making variations only as required to
use 2-amino-1-(3-flusrophenyl)ethanol in place of 4-chlorcaniline, the titie compound
was obtained as a white powder (34%). m.p. 117-119 °C. 'H NMR (300 MHz, CDCly) 8
8.25,8.98,7.72, 7.64-7.52, 7.35-7.23, 7.14-7.10, 6.97-6.78, 4.93, 4.05-3.31, 3.31. °C
25  NMR (75MHz, CDCly) § 167.6, 164.5, 184.3, 161.3, 168.9, 144.8, 144.6, 144.5, 134.1,
132.3, 130.0, 129.9, 128.5, 127.5, 127.2, 1271, 126.8, 126.8, 126.7, 125.4, 121.8,
121.4, 114.7, 1144, 113.0, 1127, 112.4, 731, 475, 47.0, 48.3, 44.5, 44.3, 41 .2; MS
(ES+) m/z 518.3 (M+1).

30 EXAMPLE 28
SYNTHESIS OF 6-[4-(2-TRIFLUOROMETHYLBENZOQYL) PIPERAZIN-1-
YLIPYRIDAZINE-3-CARBOXYLIC ACID PYRIDIN-2-YLAMIDE
To a solution of 6-[4-(2-trifluorormethylbenzoylpiperazin-1-ylpyridazine-3-
carboxylic acid (0.400 g, 1.052 mmo!) was added DMF (0.03 mL) and thiony! chloride
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10the title compound in 37% vyield (0.044 g). 1H NMR (300 MHz, CDCI3) 6 10.30, 8.35, 8.09,
7.75-6.69, 7.65-7.52, 7.35, 7.09-6.96, 4.10-4.02, 3.92-3.71, 3.35.13C NMR (75 MHz, CDCI3) 6 167.7,
161.5, 160.1, 151.1, 148.3, 144.8, 138.2, 134.2, 132.4, 129.6, 127.2, 126.9, 126.8, 125.5, 121.8,
119.9, 114.0, 112.2, 46.4, 44.6, 44.3, 41.3. MS (ES+) m/z 457.3 (M+1). 15 EXAMPLE 28.1
644-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLFYRIDAZINE-3- CARBOXYLIC ACID
PYRIDAZIN-3-YLAMIDE Following the procedure of Example 28, making variations only as required to

20use pyridﬁzltgesmlgnma@ ladlase mﬁ@uaégu@@wﬂgm gﬁ V@?@Lﬁfﬁ/ﬂtﬁé@[ﬁr@hle mixture was e
trifluoromethylbenzoyl)-piperazin-1- ridazine-3-carbonyl_chloride, the title compound was obtaine
st o R e e R e G PR S s
7.39, 6.95, 4.16<8i80@®4G13 3 NNMRaE00 MiH 2 ODEI 8)c6 KL 67111 c1623hE 6@, s1ef8r6adibh 1, 132.4,

129.6, 128.1 127.2, 1250 Jlf3 AL daito 'ém%‘}&oéélgwﬂ%é% MadiESH Mie, éﬁw%@@p'
EXAMPL%ZS.Z 6-[4-(2-TRIFLUOROME THYLBENZOYL)PIPERAZIN-1-YLFYRIDAZINE-3-

CARBOXYLICTACID (SIBYRIISIRESS/PETH VERGAASE Btr6IRtmg e sraiosh sri-gpe@hpla 28,
making variatibhs only @g6@aquined thases2-pytidinehylethytnatine. impacaafl-amtoapyrdine to react
i L2 e s RS P e compoin
8.43, 7.99-7.61278 spaverdiaty vl vaiss and bripes TESRIaanc486:3 R EDorm PieeSED
and evaporated. The crude product was purified by column chromatography to afford
10 the title compound in 37% yield (0.044 g). "'H NMR (300 MHz, CDCl,) 5 10.30, 8.35,
8.09, 7.75-6.69, 7.65-7.52, 7.35, 7.09-6.96, 4.10-4.02, 3.92-3.71, 3.35. *C NMR (75
MHz, CDCls) 6 167.7, 181.5, 160.1, 151.1, 148.3, 144.8, 138.2, 134.2, 132.4, 129.6,
127.2,126.8, 126.8, 125.5, 121.8, 119.9, 114.0, 112.2, 46.4, 446, 44 3, 41.3. MS
(ES+) m/z 457 .3 (Mi+1).
15
EXAMPLE 28.1
B-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID PYRIDAZIN-3-YLAMIDE
Foliowing the procedure of Example 28, making variations only as required to
20 use pyridazin-3-ylamine in place of 2-aminopyridine to react with 8-[4-(2-
trifluoromethylbenzoyl)-piperazin-1-ylipyridazine-3-carbonyl chioride, the title
compound was obtained as a white powder {17.3% yield). "H NMR (300 MHz, CDCl3)
&10.81,9.05, 8.70, 8.13, 7.87-7.57, 7.39, 6.95, 4.16-3.80, 3.40. “C NMR (300 MHz,
CDCly) 6 167.7, 182.3, 160.1, 148.6, 1441, 132.4, 128.6, 128.1, 127.2, 126.9, 118.3,
25  112.1,43.4 448 443 41.3. MS (ES+) m/z 458.3 (M+1).

EXAMPLE 28.2
B-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID (2-PYRIDIN-2-YLETHYL)AMIDE
30 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-
triffuoromethyl-benzoyl)piperazin-1-yljpyridazine-3-carbonyl chloride, the title
compound was obtained as a white powder (30%). m.p. 151-154 °C. "H NMR (300
MHz, DMSO-d;) 6 9.07, 8.78, 8.43, 7.89-7.61, 7.52, 7.34, 3.79-3.60, 3.35-3.14. MS
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SYNTHESIS OF 644-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-
5YLFYRIDAZINE-3-CARBOXYLIC ACID (BENZO[1,3]D10XOL-5-YL-METHYL)AMIDE A A
solution of 644-(2-trifluoromethylbenzoyhpiperazin-1-yl]pyridazine-3- carboxylic acid (0.300 g, 0.789
mmol) in dichloromethane (12 mL) and THE (6 mL) was cooled to 0C. N-Methylmorpholine (0.806 g,
0.789 mmol) was charged, followed by dropwise addition of isobutyl chloroformate (0.109 g, 0.789
mmol). After stirred at OC 10for 20 min and at ambient temperature for 1.5 h, the mixture was
evaporated. The sesigesgasdigsalved in dichloromethane (60 mL) and the solution was cooled down
to OC, Water (5 mL) was added to the solution at stirring. The mixture was soon trasfered into a 100
mL separation funnel. After quickly separated from water, the organic layer was evaporated at 10C.
The dry residue was then dissolved in dry 15dicHigrbMEtaae (15 mL) and ready for next step

reaction. B To UhsyRhouesreixod annysliarsiod salition D8ER MA [l Bgbdpimol) was
added a s utlo%@IDg%% nylamine in dichloromethane mL, 0.26 mmol drop wise at

ambient te per H B S W MQ&?%@%FMH&*P %Péfétﬁ/lie% V) A fixture
was evaporated and dkied urderivédocéd-POptaessucedosivattertitlo componrdyin 3% Ateld(0.136 g).

EXAMPLE 30 = Y

25YLIPYRIDA§%\IBIIEJ)§’%%§§%§($E&( ﬁg% W@[ﬁ |!\§|(I %@?_ 'ﬁ‘ﬂ%ﬁ%%&? gl':g n%%i\yrﬁuxtu?e of
6-[4-(2-Trifluor6RTAVIHEHzoyMBETEHALRDAIFGriB A Rer Eﬁﬁaﬁb@ﬂﬁ weRl Hetesd dstiem@erdn9 g, 0.25
mmol), pyridin-Zrhnssiadanine(&doml) m@@mm@(@m EhrReD Ml wascstireed at

ambient pe avern t an rified b omatography to yield the title.compound in
48% yuelﬁno oé& gge g mp: %@T@i%% %]F‘ ?‘{s‘%"éﬁs BB ?é 5‘0 %48-7.50, 7.37,
7.21-7.13, 6.933i85: we_ﬁdass@vgiav dlfg@DMVI?RﬂWBMf@@ 100028y 61¢67I611169/3; Q@@e@i 45615, 149.0,

1453, 137.0, 1362 1971248 AL 2682216 A209.42 3 Ao e ML AMRIES ) 2
N

644-(2- TRlFLé@%ﬁ%ﬁﬁﬂ@@WEﬁfﬁ%ﬁwﬂﬁ EISYRIPY A2 ARSI ERBBERY e ACID
(2-BENZO[1,3|Di@X0 leyslak Briph) At BEBellowWing dhe rerbeswees dfidxdswleaDinmaking

variationg nly @sHigAiEA4Re (15 mL) and ready for next step reaction.
B. To the above mixed anhydride stock solution (0.053 M, 5 mL, 0.263
mmol) was added a solution of piperonylamine in dichloromethane (0.5 M, 0.52 mL,
0.26 mmol) drop wise at ambient temperature in 5 min. The reaction was stirred at
ambient temperature for 16 h. The mixture was evaporated and dried under reduced
20 pressure to give the title compound in 83% vieid (0.138 g).

EXAMPLE 30
SYNTHESIS OF 8-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-
25 YLIPYRIDAZINE-3-CARBOXYLIC ACID (PYRIDIN-2-YL-METHYL)AMIDE
A mixture of 6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-
carboxylic acid methyt 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 vield the title compound in 48% yield (0.057
30 g). mp.178-181°C. "H NMR (300 MHz, CDCI;) & 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, CDCl;) & 167.8, 163.3, 160.0,
156.5, 140.0, 145.3, 137.0, 134.2, 132.4, 129.5, 127.2, 122.5,121.9, 112.3, 46 4, 44 6,
44.4, 413 MS (ES+) m/z 471 (M=+1).
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5use 2-benzo[1,3]dioxol1-5-ylethylamine in place of pyridin-2-ylmethylamine, the title compound was
obtained as a white powder (99%). m.o. 162-164C. 1H NMR (300 MHz, CDCI3) 58.02, 7.89, 7.72,
7.64-7.51, 7.34, 6.97, 6.72-6.63, 5.89, 4.10-3.63, 3.34- 3.31, 2.81. 130 NMR (75 MHz, CDCI3) 6
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, 112.4, 109.0, 108.4, 10100.8, 46.3, 44.5, 44.4, 41.2, 40.8, 35.5. MS (ES+) m/z 528.2 (M+1).
EXAMPLE 31 SYNTHESIS OF 6-[4-(2-TRIFLUOROMETHYLTHIOBENZOYL)PIPERAZIN-1-YL]-
PYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOGPROPYEETHYL)AMIDE 15A.A mixture of

4-(2- ”if'UOfomethy'b@%%%ﬂ%@@ﬁ%%ﬁ?%ﬁ%%ﬁ%@%ﬁ o1 (3EOQ-IOR ) and

Lawesson's reagents 5.2 mmo In toluene was heated to reflux for 4 h

concentrated. The resnd@é'\ OPtikedbiPrisRERRTh 3R S Rbgrang [61ieliMIDE

4-(2- tnfluoromethylth@bmzagl)p@@aﬁa@meelomaxb@w@Q%aCidaﬁeﬁgMyéﬁsmero@yBas%a@%&i t31-1 NMR
(300 MHz.CDCI3).6 7.64, 207 4 1.453- 4 45 4.27-4. . B. A solution
of 4-(2- trlf?uorom%t%ﬁﬁfu}zoﬁgr@%@) B%be%aeg%% lci:“}z;ler %ﬁ% é’gu%y{e‘% 23 eﬁt’gr @ Te ﬂ%eé' l@mmol) in
dichloromethafierapeHtrflweroddetiedcie %Wﬁp%%@ﬁ%krédpaﬁﬁ%ﬁ%&emwdf@@)vermght the

solvents were [RmOYESHhY §¥aRoraiany The residus wasdisseived n iyl agetale jangivashed with

aqueous 25 saturated N HCO3and brine, dried over anhydrous Na2504 and concentrated to give

piperazin-1-yl- ?’Z%Tlf}’u%?on%tNMBH@ﬁQﬂh‘Fetﬁ%bh%6@7@ 41736 5586 nithol)- viffeh Was isEif directly for
next step withowfurther purificatiany 2, 12€. 1/Amedureefs 126.7, 121.6, 112.4, 109.0, 108.4,

-1- fl h I
e B e 116 S¥2 %5 908 o, o005

g, 6.0 mmol) and n-Bu,NI (0.010 g) in dioxane (10 mL) was heated to reflux for 21 h, and then

concentrated. The residue was purified by colurr@matggraphy and recrystalization from ethyl

acetate and hex;ae%a togéford the title compound.in 76% vyield (1. 42 m.p. 117-120C. 1H NMR (300
i ¥ U AARSY

MHz, CDCI3) 6 985, 5itsa Bl H 50 NE ThTE L 14 eP kO TERAENY 107758-0.64,

0.44- 0.35, 0.07-0. OJP‘SIBCDNX/IRH%MOMB)MIXEDM@P@WWHAM@ELSZ.4, 128.8,

127.2, 1320, 126.9, 125.5, 124Gy 128rh. iﬁ%ﬂu&%%%@ﬁy%@eﬁz&ﬂ épé?a@mé“wzca‘}??o gf"coa% i39-6, 34.4,

8.6, 4.2. MS (ES+) m/z 464.0 (M+1). 5EXAMPLE 32 The following compounds are synthesized by
the synthetic p% £sleye éﬁ&& Ggperol) and Lawesson's reag@nts (2. 12 g, 5.2 mmolj in

644-(2- Tnfluormmeﬂwkbsmeythmm@r?azumhy&wr@wm@&sa@amgﬁm&%@haamﬂmﬂaﬂnide;
6-[4-(2 Trifluor

fluorophenyl)p;ggpytgpr{#?quory%g(g Zm I&\%Q rllj%%d ]%%{ Hﬂr%/“c %ﬂ%r@rbnge%ﬂl}gn% f'n%gfa2|n |-

carboxylic acid ten‘mbutyf ester (2.87 g, 76%). "M NMR (300 MHz, CDCIl3) 6 7. 64 7.54,
20 7.42,7.21, 4.53-445 4.27-4.19, 3.71-3.25, 1.42.
B. A solution of 4-(2-trifluoromethylthiobenzoylpiperazine-1-carboxylic acid
tert-butyt ester (2.1 g, 5.61 mmol) in dichloromethane and trifluorcacetic acid (30 mL,
2:1) was stirred at ambient temperature overnight, the solvents were removed by
evaporation. The residue was dissolved in ethyl acetate, and washed with agueous
25 saturated NaHCGC; and brine, dried over anhydrous Na,S0, and concentrated to give
piperazin-1-yi-(2-trifluoromethylphenylimethanethione (1.47 g, 5.36 mmol) which was
used directty for next step without further purification.
G A mixture of piperazin-1-yl-{2-trifluoromethyiphenylmethanethions (1.1
g. 4.0 mmol), &-chioropyridazine-3-carboxyiic acid (2-cyclopropylethyhamide (0.88 g,
30 3.88 mmol), K,CO5(0.83 g, 6.0 mmol) and n-BuyNi (0.010 g) in dioxane (10 mL) was
heated to refiux 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% yield (1.42 g). m.p. 117-120 °C. "H NMR (300 MHz, CDCI) & 8.05-
7.93,7.85,7.55 744, 7.24, 6,98, 4.61-4 .40, 3.98-3.40, 1.51-1.47, 0.73-0.64, 0.44-
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yllpyridazin-3-yl}urea; 1-[3-(4-Fluorophenyl)propyl]-3-{644-(2-trifluoromethylbenzoyl)piperazin-1-
15yl]pyridazin-3-yllurea; 3-Cyclopentyl-N-{6-[4-(2-trifluoromethylbenzoyl)piperazin-1
-yllpyridazin-3- yl}propionamide;
644-(2-TrifluoromethylbenzoyDpiperazin-1-ylipyridazine-3-carboxylic acid phenethylamide;
20644-(2-TrifluoromethylbenzoyDpiperazin-1-yllpyridazine-3-carboxylic acid (5-
trifluoromethylpyridin-2-yl)amide; 6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic
acid (4- carbamayglphenyl)amide; NMR (7518H4- @ETifluoramethybenzeg pipesgindsy]ng2.4,
dazine-3-carbgxyli id (3- a 0 %1 n ide; -[4-(2-Trifl I oyl)piperazin-1
ipyrndarine Lieosas Lermeg e T b oy oA T ey Iy
ridazine-3-carbéxylit Heidpolytamitld; 306-MIAETifluolonfetyberizoyl)piperazin-1
-yl]pyridazine-3-carboxylic acid a- tolylamide; 6-[4-(2-Trifluoromethylbenzoyl)piperazin-1
-yl]pyridazine-3-carboxylic acid (2- propylphenyl)amide;
6-[4-(2-Tritluoromethylbenzoyl)piperazin-1 -yl)-p WFHEE-SS-%arboxylic acid (4- 35propylphenyl)amide;
6-[4-(2-Trifluoromethylbe fatow)piperarinsh dscpropyhprsmaihnyides synthetic processes as
6-[4-(2-Trifluorquuethylbepzoyl)piperazin-1 isopropylphenyl)amide;
56-[4-(2-Trifluoromethylbenzoyl)piperazin-1 chloro-phenyl)amide; 6-[4-(2-Trifluorornethylbenzoyl)p
perazin-1 cyano-3-flusiSphenifilntae iy RezorhniRssriethyibRmseFvsSeradisy lic acid (2-
10dimethylphemdjamjdeiy amiad4-(2-Trifluoromethylbenzoyl)piperazin dimethylphenyl)amide;
10 6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid [3-(4-
fluorophenyl)propyllamide;
1-[1-(4-Fluorophenyl)ethyl]-3-{6-[4-(2-trifluoromethylbenzoyl)piperazin-1-
yllpyridazin-3-yilurea;
1-[3-(4-Fluorophenyl)propy!]-3-{6-[4-(2-triflucromethylbenzoyl)pipsrazin-1-
15 yllpyridazin-3-yliurea;
3-Cyclopentyl-N-{6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yl]pyridazin-3-
yiipropionamide;
6-[4-(Z-Trifluoromethylbenzoyhpiperazin-1-yllpyridazine-3-carboxylic acid
phenethylamide;
20 8-[4-(2-Trifluoromethylbenzoylpiperazin-1-yljpyridazine-3-carboxylic acid {5
trifluoromethylipyridin-2-yhamide,
8-[4-(2-Trifluoromethylbenzoyl)piperazin-1-ylipyridazine-3-carboxylic acid (4-
carbamoyiphenyhamide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-ylipyridazine-3-carboxylic acid (3-
25 carbamoylphenyhamide:
B-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid m-
tolylamide;
B-[4-(2-Trifluoromethylbenzoyhpiperazin-1-ylipyridazine-3-carboxylic acid p-
folylamide;
30 6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-ylipyridazine-3-carboxylic acid o-
tolylamide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid (2-
propyiphenyilamida:;
B-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yli-pyridazine-3-carboxylic acid (4~

35  propylphenyhamide;
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6-[4-(2-Trifluoromethylbenzoyl)piperazind methylphenyl)amide; 156-[4-(2-Trifluoromethylbenzoyl)p
dimethylphenyl)amide; 6-[4-(2-Trifluoromethylbenzoyl)piperaz n-1 dimethylphenyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 20dimethyl-phenyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 ethyl-phenyl)amide;
6-14-(2-TrifluoromethylbenzoyDpiperazin-1 ethyl-phenyl)amide;
256-[4-(2-Trifluoromethylbenzoyl)piperaz n-1 fluoro-2-methylphenyl)amide;

6-[4-(2- T”ﬂUorometh)dQﬁf(%OMlmBﬁfﬁa@ﬂﬂb@%@@fﬂmﬁ@@&ph@mp%@ﬁe 3- carboxyhc acid (4-
6-[4-(2- Tnfluorome@@gnzo f%E‘@grazm -1 30fluoro-2-methylphenyl)amide;

6-[4-(2- TrifluorSité 2 razin-1 fluoro-5-methylphenyl)amide;
6-[4-(2- TrlfluoromethyﬂﬂéﬂZe‘W)‘plpm@ﬂnﬂbﬁuac&%&w&rﬁph&ﬂyh}aﬁaﬁe& 3-carboxylic acid (2-

35644-(2- Tnflqg@mg%@@ggﬂ perazm -1 -yllpyridazine-3- carboxyllc acid (4-
yllpyridazine-3-carboxylic acid (2- -yllpyridazine-3-carboxylic acid (2- -yl]pérldazme -3-carboxyl ¢ acid

(2- ylpyridaz n -3-cafbéxiAid 4 rWtWB%Wiﬁﬂ’é’%"%?bwgﬁér KE@12;8-5Bordis 2R Kcarboxylic
acid (2,6- yi ¢ ahldr62pBenyllpynidezine-3-carboxylic acid (3,5- -yllpyridazine-3-carboxylic acid (3,4-

e oa e RS A 0 Py ez e s
cyano- B-fluomphenyl)amsde
6-[4-(2-Trifluoromethylbenzoylpiperazin-1-yljpyridazine-3-carboxylic acid (2,4-
10 dimethyiphenyhamide;
B-[4-(2-Trifluoromethylbenzoyl)piperazin-1-ylipyridazine-3-carboxylic acid (2,5-
dimethviphenylamide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (2,6-
dimethyiphenyllamide;
15 6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (2,3-
dimethylphenylamide;
B-[4-(2-Trifiuoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (3,5-
dimethylphenyhamide;
5-[4-(2-Trifluoromethylbenzoyi)piperazin-1-yllpyridazine-3-carboxyiic acid (3,4-
20  dimethyl-phenyhamide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-ylpyridazine-3-carboxylic acid (4-
ethyl-phenyhamide;
5-[4~(2-Trifiuoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (2-
ethyl-phenylyamide;
25 B-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl|pyridazine-3-carboxylic acid (3-
fluoro-2-methyiphenyliamide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-ylipyridazine-3-carboxylic acid {2-
fluoro-4-methylphenyljamide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (4-
30 fluoro-2-methyiphenyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (2-
fluoro-5-methyiphenyl)amide;
6-14-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (3-
fluoro-5-methylphenyi)amide;
35 &-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (3-
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yl]pyridazine-3-carboxylic acid (2- -yl]pyridazine-3-carboxylic acid (3- -yl]pyridazine-3-carboxyl c acid
(3- fluoro-phenyl)amide; 6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl|pyridaz ne-3-carboxylic
acid (2- fluoro-phenyl)amide; 644-(2-Trifluoromethylbenzoyl)piperazin-1-ylipyridaz
ne-3-carboxylic acid (4- 5fluoro-phenyl)amide; 6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yrloyr
dazine-3-carboxylic acid (2,4- difluorophenyl)amide; 6-[4-(2-Trifluoromethylbenzoyl)p
perazin-1-yllpyridazine-3-carboxylic acid (2,5- difluorophenyl)amide;
10644-(2-Triflnreanetiwabeazeyd)piperazin-1-yljpyridazine-3-carboxylic difluorophenyl)amide;

caa-(2 TriluoromethyTBe 2oy AR Ry UA e oGS e ZSEToI OB RE e
644-(2-Trifluorbmestiyisanzayiyiperazin-1-yl]pyridazine-3-carboxylic purin-6-yl)amide;
644-(2-TrifluoromethylhenzoypRipeiae Aylo¥lRyiisazingS-cashexviic Acid PyEazinA-ylanpide:
206-[4-(2 riflygromh%}rglbgnzo I)plpergz n-l-yllpyrlda2|ne-_3-c.arboxyllc acid indan-1-ylamide;
6-[4-(2-TrifluorometHyii8NZdY1piperazin-1 tetrazol-5-yl)amide;
6-[4-(2-Trifluoromethyiiéri2oyifpipenazitinlb2bibyR)diteezot:3-yDaynitejne-3-carboxylic acid (2,4-
6-[4-(2-Trifluorg RenzavhRiperazin-1 methyl-isoxazol-5-yl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperaz n-1 methyl-isoxazol-3-yl)amide;
306-[4-(2- TrifluorometrifisénZaYisases ke gRYaRReseyiNaimitieyridazine-3-carboxylic acid (2,5-
diftuorophenyl)amide;
10 6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (3 4-
difluorophenyhamide;
B-[4~(2-Trifluoromethylbenzoylpiperazin-1-yijpyridazine-3-carboxylic acid (2,3-
diftuorophenyljamide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (2,6~
15 difluorophenylyamide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-ylipyridazine-3-carboxyiic acid (7H-
purin-g-yhamide;,
8-[4-(2-Trifluoromethylbenzoyl)piperazin-1-ylipyridazine-3-carboxylic acid
pyrazin-2-ylamide;
20 6-14-(2-Trifluoromethylbenzoyl)piperazin-1-yijpyridazine-3-carboxylic acid
indan-1-ylamide;
6-[4-(2-Trifluoromethylbenzoyi)piperazin-1-yljpyridazine-3-carboxylic acid (1H-
tetrazol-5-ylamide;
B6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-ylpyridazine-3-carboxylic acid (2H-
25  [1,2 4}triazol-3-yl)amide;
6-14-(2-Trifluoromethylbenzoyl)piperazin-1-ylpyridazine-3-carboxylic acid (3-
methyl-isoxazoi-5-yl)amide:
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (5-
methyl-isoxazol-3-yamide;
30 6-{4-(2-Trifluoromethylbenzoyl)piperazin- 1-ylpyridazine-3-carboxylic acid (1H-
pyrazol-3-yhamide; 7
G-[4-(2-Trifluoromethyibenzoyl)piperazin- 1-yl}pyridazine-3-carboxylic acid (5-
methyi-1H-pyrazol-3-yllamide;
B-[4-(Z2-Trifluoromethylbenzoyl)piperazin-1-ylipyridazine-3-carboxytlic acid
39 pyrimidin-2-ylamide;
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6-[4-(2-Trifluoromethylbenzoyi)piperazin-1 methyl-1H-pyrazol-3-yl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 35pyrimidin-2-ylamide;
644-(2-Trifluoromethylbenzoyppiperaz n-1-yl]pyridazine-3-carboxylic acid pyrazin-2-ylamide;
6-[4-(2-Trifluoromethylbenzoybpiperazin-1-yllpy dazine-3-carboxyl acid (4-
methyl-pyrimidin-2-yl)amide; 5644-(2-Trifluoromethylbenzoybpiperazin-1-yl)pyridazine-3-carboxylic
acid (2- oxo-2,3-dihydropyrimidin-4-yl)amide;
6-[4-(2-Trifluoromethyitén2oyifpiparazihvibplipyyitiirre 23 cabipwyiiczior I8arboxylic acid
oxo-1,6-dihydrgpysitiginrg-yhamide;
6-[4-(2-Trifluoromethylbenzaybpiperazin-1yUpyridazine-3-carboxylic acid (2- S
1Ooxo-1,3-diazabicycﬁ5t§'.@.2. ]H@g@%iﬁym?dgplperazmd~y1]pyndazme— -carboxylic acid (4-
644-(2-Trifluoraragtyiydpemiybpiperazia- 1-yllpyridazine-3-carboxylic acid (5-
0x0-4,5-dihydro-1H-pyrgzel-3-} ide; -[4-(2-Triflyoramethyvibenzow)pi i (9
1-y|]pyrida%ine-&carbgo%% i@l{(@ ?@gﬁﬂﬁfgﬁﬁ“ﬁ%’% I@é{l%ﬁe?rgﬁéy .@%@ﬂ)gygg%c acid (2
156-[4-(2-TriflusterhethlIveresyNefariitigRpyridazine-3-carboxylic acid thiazol-2-ylamide;
o -(2-Toro ety oo e LTS Bt S 20my e S
-[4-(2-Trifluoromethyl-benzoybpiperazin-1- /ridazine-3-carboxylic aci pyridin-2-ylamide;
644-(2-Trif|uor8xmgé'§i’t§//"i%§e z@y%’ﬁ%@giéﬁw?ﬁﬁg%azine-3-carboxy|ic acid pyridin-3-ylamide;
6-[4-(2-TrifluoromethyibériZotfpiperazihyibplipy anbes vcdrybxylidgid-gysiiredyidaanid é2-
25644-(2rgriflugromethyibenzoyipiperazin-1-ylnyidazing-3-carboxylic acid (6-

oxo-l,6-dihydro[1,3,5!5triazin-2,- Oamide; , ) o o
4-(2-Trifluoromethylbenzoyi)piperazin-1-ylipyridazine-3-carboxylic acid (5-

oxo-4, 5-dihydro-1H-pyrazol-3-ylyamide;
B-{4-(2-Trifluoromethyibenzoyl)piperazin-1-ylipyridazine-3-carboxylic acid
[1,3,4]thiadiazol-2-ylamide;
15 B-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yijpyridazine-3-carboxylic acid
thiazol-2-ylamide;
B-[4-(2-Triftuoromethylbenzoyhpiperazin-1-yljpyridazine-3-carboxylic acid
indan-5-ylamide;
B-[4-(2-Trifluoromethyl-benzoypiperazin-1-yllpyridazine-3-carboxylic acid
20 pyridin-2-yiamide;
G-[4-(2-Triflucromethylbenzoylipiperazin-1-ylpyridazine-3-carboxylic acid
pyridin-3-ylamide;
6-[4-(2-Trifiluoromethylbenzoyi)piperazin-1-yl]pyridazine-3-carboxylic acid
pyridin-4-ylamide;
25 &-{4-(2-Trifluoromethytbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (6-
oxo-1,68-dihydrol1,3,5]triazin-2-yhHamide;
6-14-(2-Trifluoromethylbenzoyl)piperazin-1-yiipyridazine-3-carboxylic acid (5-
fiuoro-pyridin-2-yhamide;
&-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxyiic acid (4-
30  cyano-phenyllamide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yilpyridazine-3-carboxylic acid (2-
cyane-phenylamide;
§-i4-(2-Trifluoromethyibenzoyl)piperazin-1-ytlpyridazine-3-carboxylic acid (3-
cyano-pharyDamide;

35 G-14-(2-Trifluoromethylbenzoyh)piperazin-1-ylpyridazine-3-carboxylic acid (5-
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6-[4-(2-TrifluoromethylbenzoyDpiperazin-1-yllpyridazine-3-carboxylic acid (5- fluoro-pyridin-2-yl)amide;
644-(2-Trifluoromethylbenzoybpiperazin-1-ylipyridazine-3-carboxylic acid (4- 30cyano-phenyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid (2- cyano-phenyl)amide;
6-[4-(2-Trifluoromethylbenzoybp perazin-1-yl]pyridazine-3-carboxylic acid (3- cyano-phenyl)amide;
35644-(2-Trifluoromethylbenzoybpiperazin-1-ylipyridazine-3-carboxylic acid (5-
cyano-pyridin-2-yl)amide; 6-[4-(2-Trifluoromethylbenzoyl)piperazin dimethylpyrimidin-2-yl)amide;
644-(2-Trifluorevasthylbemnzoyhpipedazin- Schloro-pyridin-4-yl)amide;,

6-[4-(2-Trifluorometh kL Npiperazinindol1-6-y1)-amide; 6-[4-(2-Trifluoromethylbenzayl)p
perazinind01-4-yl)am)|gd g;_%og{%ﬁ%qﬁnﬁﬁa@rggr'ﬁzé{%ﬂ%%%%r%% %?ﬁgf?géﬁn%(zfﬁ8%28?%’%}?@%1?&@ é‘é{
6-[4-(2-Trifluordmethyeizioy ipbeazive indazol-6-yl)amide; 644-(2-Trifluoromethylbenzoyhpiperaz n-

15methyl-thiazol-2-ylyamideraHdst2 i enzayl 1 methyl-thiazoel-2-yhamide;
644-(2-Tri uorogmethg}lb%r%%&i%peraziny t%%{fg@%i%ihydroa-%ﬂg{?éﬁﬁfig%%ﬁgn%%&?w

206-[4-(2-Trifl VSR ABER2ZABPBRrazin- benzoimidazol-2-yl)amide;
644-(2-Trifluoromethyihénzelifpiperazitnyibenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid {1H-

indol-6-yl}-amide;
6-14-(2-Trifluoromethyibenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (1H+-
indol-4-yNamide:;
10 B-[4-(2-Triflucromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid {1H-
indazol-5-yliamide;
B6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-ylipyridazine-3-carboxylic acid {1H-
incazol-6-yliamide:
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (4-
15 methylthiazol-2-yl)amide;
6-{4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxyiic acid (5-
methyl-thiazol-2-yhamide;
8-[4-(2-Triflucromethylbenzoyl)piperazin-1-ylipyridazine-3-carboxylic acid (5-
thioxo-4,5-dihydro-1H-{1,2 4ltriazol-3-yamids;
20 8-[4-(2-Trifluoromethylbenzoyl)piperazin-1-ylipyridazine-3-carboxylic acid (1H-
benzoimidazol-2-ylamide;
6-[4-{2-Trifluoromethylbenzoyl)piperazin-1-yilpyridazine-3-carboxyiic acid (6-
methylpyridazin-3-yl}amids;
8-14-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (6-
25  methoxypyridazin-3-ylamide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yijpyridazine-3-carboxylic acid (3-
chloro-phenylamide;
6-{4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (3~
chioro-2-methyiphenyljamide;
30 B-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (2-
chioro-3-methylphenyliamide;
6—{4—(2-Triﬂuemmethylbenioyl)piperazin—1 -yllpyridazine-3-carboxyfic acid (2,5-
dichiorophenylhamide;
6-{4-(2-Trifluoromethylbenzoyl)piperazin-1-ylipyridazine-3-carboxylic acid (2-
35  chioro-5-methylphenyhamide;
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methylpyridazin-3-yhamide; 6-[4-(2-Trifluoromethylbenzoyl)piperazin- 25methoxypyridazin-3-yl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin- chloro-phenyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin- chloro-2-methylphenyhamide;
306-[4-(2-Trifluoromethylbenzoyl)piperazin- chloro-3-methylphenyl)amide;
644-(2-Trifluoromethylbenzoyhpiperazin- dichlorophenyhamide;
644-(2-Trifluoromethylbenzoyhpiperazin- 35chloro-5-methylphenyl)amide;
644-(2-Trifluoromethydkéri2elDipiperazthybytpyyigdzine=Br-dayhoxytieAcid32arboxylic acid (2-
chIoro-6-methﬂmg@g%@?%henylﬁé%— -Trifluoromethylbenzoyl)piperazin-1-yl]pyridaz
ne-3-carboxylic acid (4- chloro-2-methylphenyl)amide;
56-[4-(2-TrifluorometRyifidAzoViysiseramiac)RpY RIBS AR IcAlBYSRE aRier parboxylic acid (4-
chloro-3-methyipbenyhasideshanyi@did2- Trifluoromethylbenzoyl)piperazin-1-ylipyridaz
ne-3-carbgxylic acid (3- -4-meth enylamide; . o L
6-[4-(2-Tr Iuoromethg{" eﬁ%%ﬁ%%@%%@ib ?y’ﬁ%yﬁ:%’z%ae@@:éé‘/r' &Qiﬁ%zgﬁa?’(%rboxy“c acid (4-
10chloro-4-metfiiiphériyhivirienyl)argiqa: (2-Trifluoromethylbenzoyl)piperazin-1

-yllpyridazine-3-carbaxyligagigh(Zrohora BRI MYDAM I8y yridazine-3-carboxylic acid (3-
644-(2-Trifluoromethylben oPé?é)lperaz,ln-l -yl]pyridazine-3-carboxylic acid (5-
chloro-2-f|uoro‘6ﬂ%ﬁﬁ§ﬁ% e @W)l@@'-dleriﬂuoromethylbenzoyl)piperazin-l -ylipyridaz ne-3-carboxy c
acid (2,5- d luorophetylafhidiefl & [4r(2tFyilacroniethytbeinzoyl] piperazive-B-ydlpysidazings 3zcarboxylic

acid (2,61@ich@gp&gﬁgw%r@géhg%griﬂuoromethylbenzopriperazin-1-y|]pyridazine-3-carboxylic
acid (2- ‘
( B-l4-(2-Trifluoromethylbenzoyl)piperazin-1-ylipyridazine-3-carboxylic acid (2~

chloro-5-fluorophenyliamide;
6-{4-(2-Trifiuoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxyiic acid (5-
chioro-2-fluorophenyliamide;
15 6-[4-(2-Triflucromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxyiic acid (2,5~
difluorophenyljamide;
B-[4-(2-Trifiuoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid (2,6-
dichiorophenylamide;
6-{4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (2-
20 trifluoromethyiphenyhamide;
B-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yilpyridazine-3-carboxylic acid (4-
trifluoromethylphenylamide;
6-[4-(2-Trifluoromethylbenzoyl)-piperazin-1-yijpyridazine-3-carboxylic acid (3-
frifivoromethylphenyl)amide;
25 B-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yi]pyridazine-3-carboxylic acid
phenyiamide;
8-[4-(2-Triflucremethylbenzoylpiperazin-1-yilpyridazine-3-carboxylic acid (5-
chioro-Z-methoxyphenyllamide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-ytipyridazine-3-carboxylic acid (2,5-
30 dimethoxyphenyljamids; '
B-[4-(2-Triffluoromethylbenzoyl)piperazin-1-ylpyridazine-3-carboxyiic acid (2-
chiore-4-methoxyphenylamide;
6-{4-(2-Trifluoromethylbenzoyl)-piperazin-1-yipyridazine-3-carboxylic acid (4-
methoxyphenyliamide;

35 6-14-(2-Trifluoromethylbenzoyl)piperazin-1-yilpyridazine-3-carboxylic acid (2-
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20trifluoromethylphenyl)amide; 644-(2-Trifluoromethylbenzoyl)piperazin-1-ylipyridazine-3-carboxylic
acid (4- trifluoromethylphenyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)-piperazin-1-yl]pyridazine-3-carboxyl ¢ acid (3- t
uoromethylphenyl)amide; 25644-(2-Trifluoromethylbenzoyl)piperazin-1-ylipyridazine-3-carboxylic acid
phenylamide; 6-[4-(2-TrifluoromethylbenzoyDpiperazin-1-y1)pyridaz ne-3-carboxy c acid (5-
chloro-2-methoxyphenyl)amide; 6-[4-(2-Trifluoromethylbenzoyl)piperaz n-1-Apyridazine-3-carboxylic
acid (25- 30dimettexympihenyl)amiste;

644-(2-Trifluoromethy i in-1-vllloyridazine-3-carboxylic acid.(2- o
chIor(o-4-methoxyphe%%ﬁ%ﬁf%%ﬁ%%ﬁ%%g ‘gfﬁ?fﬁé'ﬁz_?ﬁﬁﬁ%ﬁ%@%&?ﬁg19§/ffpofr¥3%§i%§g-(§:carboxyIic
acid (4- methoXypiRerypaenidenyss: [4-(2-Trifluoromethylbenzoyl)piperazin-tyl]pyridaz ne-3-carboxylic
acid (2- methOXypheWtﬁf{ﬁC@LTriﬂuorome%hyibenzoy[_)piperazin-‘i—yl}pyrédaziﬂe-S—carbonyl}amino)— _
6-[4-(2-Tri uor%[erlzr]ezt{k}g)élb(anzr(r)1 Werazm-l-ylIpyridazme-3-carboxy Ic acid (3- methoxyphenyl)amlde;
4-({644-(2-Trifliorométhylben Iﬁﬁ%@razin-l-ylipyridazine-3-carbony|Iamino)- 5benzoic acid methyl
ester; 4-({644-(2-FrifRibrdnrethivibonzayl)ibperazimiteyipyritatineidscexborydFanmipi mivenzoic
acid; 2-({64drzsitriflupromethylbenzoyhpiperazin-1 -yl]pyridazine-3-carbonyl}am ino)- ber_lzoic
acid methyl ester; 102 (5644-§2-TrifluoromethPélbenzo hp p azin-1-yllpyridazine-3-carbonyllamino)-

benzoic acid: 2- 16-[4-(2-Triffucromethylbenzoyl)piperazin-1-yijpyridazine-3-carbonyl}amino)-
benzoic acid methyi ester;
10 2-({6-[4-(2-Trifluocromethyibenzoyl)piperazin-1-yljpyridazine-3-carbonyllamino)-

benzoic acid;
8-[4-(2-Trifluoromethylbenzovl)piperazin-1-ylipyridazine-3-carboxylic acid (3 4-
dichlorophenylamide;
1-[1-(4-Fluorophenyl)ethyl}-3-{6-{4-(2-trifluoromethylbenzoyl)piperazin-1-yl}-
15 pyridazin-3-yljurea.

EXAMPLE 33
MEASURING STEAROYL-COA DESATURASE INHIBITION ACTIVITY OF A TEST
COMPOUND USING MOUSE LIVER MICROSOMES.
20 The identification of compounds of the invention as SCD inhibitors was readily
accomplished using the SCD enzymes and microsomal assay procedure described in
Brownlie ef al, PCT published patent application, WO 01/62954.

Preparation of Mouse Liver Microsomes:

Male ICR mice, on a high-carbohydrate, iow fat diet, under fight halothane (15%
25 inmineral oil) anesthesia are sacrificed by exsanguination during periods of high
enzyme activity. Livers are immediately rinsed with coid 0.9% NaCi solution, weighed
and‘minced with scissors. All procedures are performed at 4°C uniess specified
otherwise. Livers are homogenized in a solution (1:3 w/v) containing 0.25 M sucrose,
82 mM potassium phosphate buffer (pH 7.0), 0.15 M KCI, 1.5 mM N-acetyleysteine, 5
30 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-layar
cheesecloth and centrifuged at 105,000 x g for 80 min. The microsomal pellet is gently

resuspended in the same homogenization solution with a smal glass/tefion
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644-(2-Trifluoromethylbenzoyhpiperazin-1-yllpyridazine-3-carboxylic acid (3,4- dichlorophenyhamide;
1-0-(4-Fluorophenyhethy11-3-{644-(2-trifluoromethylbenzoyl) piperazin-1-yl]- 15pyridazin-3-yOurea.
EXAMPLE 33 MEASURING STEAROYL-COA DESATURASE INHIBITION ACTIVITY OF A TEST
COMPOUND USING MOUSE LIVER MICROSOMES. 20The identification of compounds of the
invention as SCD inhibitors was readily accomplished using the SCD enzymes and microsomal assay
procedure described in Brownlie eta!, PCT published patent application, WO 01/62954. Preparation of
Mouse Liver MiwosgmeseMale sCRdice7 0fCa Nighsiashaty orairotavHiatdietundpelighthalothane
(15% 25in min t [ (?é) san ination durln perJ of high enzyme
Botiity. Lvers opo mon A TGt s ol 0 590 LT b ahe SHelSHo S MREad
scissors. All pré3dufessiie ﬁé?ﬂﬁ‘?ﬁéd at 4C unless speC|f|ed otherwise. Livers are homogenized in a
solution (113 w/vg ontalnl ( O 25 M sugrose, 62 mM otassmm phosphate buffer (pH 7.0), 0.15 M
KCI, 1.5 mM N"ac Seysta FE IR=ulnel ?..f-'-s 4 strokes of a

Potter-Elvghjem tlssuwgéﬂg%afé%gﬁgs E%O%%?gat% e”.%ﬁ%;s% b R S R oot

eliminate mitochondria and cellular debris érnatant 18 fitered rough a
and centrifuged“2€3 05680 RY TIPS hithi B bsfcaos Gatinlasel| &t- |§Cgeawme$tmb)atcbeimm the same

homogenizatioe&@@ﬁ&eﬂ;mtef%@aunglaﬁtﬁﬂ%@ hBRBIYSDARL M S ed Al G 4 bhgpRgnce of

mitochondrial contamination is enzymatlcal assessed. The protein concentration’is measured using

bovine serum &b AHBAERGRIArE. TR AR Ich DIMMGUAE tive i it csenmeswith-Tidst TCorpounds:

5Reactions are:stadet:hyadding am@@iﬁalcmﬁoﬁ@é@@%ﬁ@@@v @M&%H&P%&%@W“g 0.20
pCi of thq@ubsgat 33.3 pMin 1.5 ml of

%atti)( i%ca%d 1 14C Im|t a?\‘pa@ ggﬁﬂmal concentration o
homogenization Solition, Gantaming 42 T{Ar?\?a?éﬁﬁn%f&eﬁ?ﬁp@%%ﬂw&ﬂ%'ﬁw NADF-I,
0.1 mM coenz@ifeeRaayida 10 44 concentratlon of test compound. The tubes are vortexed vigorously

and after 15 min 10inpubglion i Ashalipawalenhal (Shle ledragions are.slanped gpd faty acids

are analyzed. P Y Eﬁ}g acids are analgze as follows: The reaction mixture is saFonl with 10%
ed

KOH to obtain SeridRihig R Bf@rffr?érwéﬁﬁﬁa%a%h@@%ar%@m% TIherifg abid
methyl esters arecdntilyaeid byethigrepierfoanancsliguid chromaagiapRye liquid chromatography

15 (MPLC) using a Hewlett Packard 1090, Series || chromatograph equipped with a diode

array detector set at 205 nm, a radioisotope detector (Model 171, Beckman, CA) with a
solid scintiliation cartridge (87% efficiency for “C-detection) and a reverse-phase ODS
(C-18) Beckman column (250 mm x 4.6 mm i.d.; 5 um particie size) attached to a pre-
column with a pBondapak C-18 (Beckman) insert. Fatty acid methyl esters are
20 separated isocratically with acetonitrile/water (95:5 v:v) at a flow rate of 1 mL/min and
are identified by comparison with authentic standards. Alternatively, fatty acid methy!
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
25 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.
30

* ok ok ok ow

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 Appiication Data Sheet are
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15 (HPLC) using a Hewlett Packard 1090, Series Il chromatograph equipped with a diode array
detector set at 205 nm, a radioisotope detector (Model 171, Beckman, CA) with a solid scintillation
cartridge (97% efficiency for 140-detection) and a reverse-phase ODS (0-18) Beckman column (250
mm X 4.6 mm id.; 5 pm particle size) attached to a pre-column with a pBondapak 0-18 (Beckman)
insert. Fatty acid methyl esters are 20 separated isocratically with acetonitrile/water (95:5 v:v) at a flow
rate of 1 mL/min and are identified by comparison with authentic standards. Alternatively, fatty acid
methyl esters &g b HRAI2ERI DY dafIargc Ui gsieromatography (GC) or Thin Layer
Chromatography (TLE)em the fdlagsmghilian e theartiareanareelavarish-ptoedifisations te this
assay that ZSCt%n be u efui{@gr measufgsn%i%li ition of stearoyl-CoA desaturase activity in microsomes
by test compotids S R EEMEsAFTAIE ESMRBAGHHS 6 the" (R YRBAEE @A as inhibitors of
SOD when testeetlificthisrasseay. ehes ststivity sua slelefitiad v te thesspfrieSOR erzyhiesactivitjaemaining
at the desged aeRGRMMENIANLING HBSLSAMARMAL Shept 8'bOHIRS S RAISNE,Y-S. patent
application publications, U.S. patent applications, foreign patents, foreign patent applications and
non-patent publications referred to in this specification and/or listed in the Application Data Sheet are
incorporated herein by reference, in their entirety. From the foregoing it will be appreciated that,
although specific embodiments of the invention have been described herein for purposes of illustration,
various modifications may be made without deviating from the spirit and scope of the invention.
Accordingly, the invention is not limited except as by the appended claims. CLAIMS 1. Use of a
compound of formula (I): wherein: x and y are each independently 1; W is -C(0)N(R1)-;
-C(O)N[C(O)R1]-, -N(R1)C(O)N(R1)- or Vis -0(0)-, -C(S)-, or each R1 is independently selected from
the group consisting of hydrogen; C1-C6alkyl unsubstituted or substituted with one or more
substituents selected from the group consisting of halo, methyl or trifluoromethyl; and C2-C6alkyl
unsubstituted or substituted with one or more substituents selected from the group consisting of
methoxy and hydroxy; R1la is selected from the group consisting of hydrogen, C1-Cealkyl and
C3-Cl5cyloalkyl; R2 is selected from the group consisting of C1-C,2alkyl, C2-C12alkenyl,
C2-C12hydroxyalkyl, C2-C12hydroxyalkenyl, Cl-C12alkoxy, C2-C12alkoxyalkyl, C3-C12cycloalkyl, C4-
Cl2cycloalkylalkyl, C5-C19aryl, 07-C12aralkyl, C3-C12heterocyclyl, 03-C12heterocyclylalkyl, C1-
Cl2heteroaryl, and C3-C12heteroarylalkyl; or R2 is a multi-ring structure haying 2 to 4 rings wherein
the rings are independently selected from the group consisting of C3-C,2cycloalkyl,
C3-C12heterocyclyl, C5-C19aryl and C1-C12heteroaryl and where some or all of the rings may be
fused to each other;
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R3 is selected from the group consisting of Ci-C12alkyl, C2-C12alkenyl, C2-C12hydroxyalkyl,
C2-C12hydroxyalkenyl, CI-C12alkoxy, C2-C12alkoxyalkyl, C3-C12cycloalkyl, C4- C12cycloalkylalkyl,
C5-C19aryl, C7-C12aralkyl, 03-012heterocyclyl, C3-C12heterocyclylalkyl, CIC12heteroaryl and
C3-C12heteroarylalkyl; or R3 is a multi-ring structure having 2 to 4 rings wherein the rings are
independently selected from the group consisting of C3-C12cycloalkyl, C3-C12heterocyclyl,
05-C19aryl and C1-Cuheteroaryl and where some or all of the rings may be fused to each other;

and R5 are each independently selected from hydrggeniiioro, chloro, methyl, methoxy,
trifluoromethyl, cyano, nitro or R5, R6a, R7, Rla, R5, R5a, R9, and R95 are each independently
selected from hydrogen or CIC3alkyl; or Ize and Fee together, or Fe and R75 together, or Re and R5a
together, or R9 'd7RIGRGEEHOHE FrEBAWKE)group, provided that when V is -C(0)-, Fe and Fea
together or Fe and R9a together do not form an oxo group, while the remaining R6 R6a, R7, R7a, R9,
Rea, R9, and R95 are each independently selected from hydrogen or C1-C3alkyl; or one of R6, R65,
R7, and R7a together with one of R9, Rea, R9 and R98 form an alkylene bridge, while the remaining
R6, R6a, Ice, R76, R9, R5', R9, and R95 afe eachan 7ntl;/a selected from hydrogen or
C1-C3alkyl; R15 is hydrogen or C1-Csalkyl i @ndently selected from hydrogen or
C1-Csalkyl; and wherein each of C1-C3alky, Cl\ Salkyl, €1 C12alkyl, and each alkyl part of each Cr
C12hydroxyalkyl, Cl-OlZaIkoxy,%‘Z‘-“d\iZa oxyalkyl, C4-C12 §}6I6\éTk—)}Falkyl,(t):?-ClZaraIkyI, C3-
Cl2heterocyclylalkyl and C3-C12heteroarylaiiyiiare ung ituted or substituted by one or more of the
following groups: C1-C12alkyl, C2-C12alkenyl, halo, “l @aﬁ)gﬁlkenyl, cyano, nitro, C5-C19aryl,
C3-C12cycloalkyl, C3-C12heterocyclyl, C1-C12heteroaryl, -OR", -0C(0)-R14 , N(R14)2, -C(0)R14,
-C(0)0R14, -*®R(R16)2, -N(R14)C(0)0OR15, -N(R14)C(0)R16, - N(R14)(S(0),R16) (where t is ito 2),
-S(0),0R16 (whete kis kad) inSdp2bRaGI¢where t is 0 to 2), and -S(0),N(R14)2 (where tis 1 to 2),
where each N de ; Cl | 1-C +&3-Cl2cycloalkyl,
C4-C120yc|o§?l%lla @R@g 1&3?%%@0%%Ut§5%?§%@§%§2# \r/v'lii@({)ﬁ(é{(o more halo groups),

C2-C12ara|kM,i%@@Xhh@f@ﬁo@fdﬁ RE3HC 2heterocyclylalkyl, C1-Cuheteroaryl or

C3-C12hetereatylalky rarp@atinR1&iscil CdRatey/ brbatossh4itiRgkyhydddash2cyaipalikyl,
Ce,C12cycl vl C6- . ¥e - CI2F - lylalkyl,
G C onten B AN e et A e s e SR SR e oy Y

unsubstitute FARFIEVEIE SElP e DaIREIA NP EN LR RiKemH-p i GhaeksiiCEEAREEKRSKERY are
unsubstitutechbas subsiituteddient ekihadolmningeasaupsc&kEiiaticyh B Claalkerybxialo,

C1-C12halo I - I it - ryl - , ©2- loalkyl,
C4-C120yc|(?éﬁﬁa%éyeﬁétggjﬂégﬂﬁi%grtggég%%’%ﬁ%l%ﬁg%%%%I%ﬁ%%%%ﬁgﬁgfé?@égy%%3- ’
Cl2heteroaryRaIik§FE6REE OT {05 RP4P-SHIRIELTS ctofR1aKVE OySREkery (O RawPoxyalkyl,

N(R14)C(0)0816 MNIREHKNR LG, -DIBIKSNS OMR L) dylatng, 10s-C toyR)oafk(0)EIR16 (Where tis to 2),

-S(0),R16 ' =S(0), 4 IS, IS tl
ybgen, Co R B e e R T B ISR ™
C2-C12aralk§i 0SBt Eydyeeisreayfdidiocyclylalkyl, CIC,2heteroaryl or
C3-C12heteroaRylalkyhatidiapstRi fds &g 2 adky rihgd o@ibrEih 2atkyth o€ BReyieleptndently

at-et Zoyelodldaloh M st Eicdrpraie.Cfckagierckil G alieterecyalialy!

01-Ctheteroa7tlr\%: or C3-C12heteroarylalkyl; and whére each of the above substitients |
unsubstituted: WheheiRreavhand vhereRIgmIaH Ak st eyrIgampRa feTsHerre ety loalkylalkyl,

each Cr Cl9a\iksanrtbeadranykipadrofigachsGing Zatalkylake UDsThstitated or-subsiitutediy one or

more substityer e ar istn lkyl, C2-C12alkenyl, halo, Cr
CthanaIkyt@érg\-?éﬁisﬁgﬁ%%ﬁ%lt&éyg%ﬂpﬁi%r%ﬁgéjEgil%%l%)% ﬂ%&? I?%aﬁ%%?%@(:“&cycloalkyl, 04-

Ci2cydloalkyaiRyR ks Helerey e CaCCAIBIReSoRISIRAE b feBRRRA YA Cr
Cl2heteroarylalitdierRaryt @GR £ .-R1befEf@)yRE4| -R15-N(R14)2, -R15-C(0)R14, -R15-C(0)0R14, -
15 CONRN 2 R yNRLUCINIRA IR RIBNRIAGOIRID) (ihere Lis
Ito 2), -R15-S(0)10R16 (where tis 1 to 2), -R15-S(0)1R16 (where tis 0 to 2), and -R15S{0)N(R14)2
(where tis 1 $8'%HhEra ¢8R HR12 58 TREERR AbErTy AYEREH, S1CCRoRIRAY YL ExshaltARA
C3-C12cycloalkyl. it iRt yrioalkyiallepn€ 3-GL 9atk CihAntatkiykddde Eddhetesocyclyl,
C3-C12heterocyclylalkyl, CrO12heteroaryl or C3-C12heteroarylalkyl; each R15 is independently a
direct bond or a straight or branched C1-C12alkylene or C2-C12alkenylene chain; and each R16 is
01-C12alkyl,03-C12cycloalkyl, arC12cycloalkylalkyl, 05-C19aryl, C7-C12aralkyl, C3-C12heterocyclyl,
03-C12heterocyclylalkyl, C1-C12heteroaryl or C3- Cl2heteroarylalkyl, and where each of the above
substituents is unsubstituted; wherein each 03-C12heterocyclyl, each heterocyclyl part of each
C3-C12heterocyclylalkyl, each 01-C12heteroaryl and each heteroaryl part of C3-C12heteroarylalkyl
are unsubstituted or substituted by one or more substituents selected from the group consisting of
C1-C12alkyl, C2-C12alkenyl, halo, C1-C12haloalkyl, C2-C12haloalkenyl, cyano, oxo, thioxo, nitro,

C6-C19aryl, C7-Cl2aralkyl, C3-Cl12cycloalkyl, C4-C12cycloalkylalkyl, Cs-C,2heterocyclyl, C3-
Cl2o2hetarncviviiallenyl C1-C12hetarnarvyl CR-C12heataroarvialiev/l -RI1G-OR1A4 -RI1G-0C(ION-R1A4
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a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically acceptable salt thereof, or a
pharmaceutical composition thereof in the manufacture of a medicament for treating a disease or
condition mediated by stearoyl-CoA desaturase (SCD) in a mammal. 2. The use of Claim 1 wherein
the mammal is a human. 3. The use of Claim 2 wherein the disease or condition is selected from the
group consisting of Type Il diabetes, impaired glucose tolerance, insulin resistance, obesity, fatty liver,
nonalcoholic steatohepatitis, dyslipidemia, acne, and metabolic syndrome and any combination of
these. 4. TheRblseoRClained:whergiarihentiicedsetar tonditionie T ypelb diaketesedy hetigsof Claim

3 wherein the[rq!ﬁgwe%}pca%gg@rﬁﬁoogeﬁ%qp§ The use of Claim 3 wherein the disease or condition

is metabolic syndrome, Claim 3 Wherein the disease or condition is fatty liver. 8. The
use of Claim B wRerdin the: eFé e dr oAdRtioR 7R BRSAIIHE Bty SR RBISEATRIN PYRESAZINE-
DERIVATIVESAND THEIR USE AS THERAPEUTIC AGENTS ABSTRACT Methods of treating

an SOD-medlated gisaseor fandifon i@ rammalepreferably bymag. are d %ﬁg%wherem the

methods comprise administering to a mammal in‘need thereof a comp where

X, v, W, V. RIIRBERACIRE 8 IRE®, RPVIReH Ral Wrd R antPRoB’ a?%dcféflﬁé@eﬁt%ﬂﬁ *and
Pharmaceuticr ¢cogapasitiomsidompesiogotbeaompaeids refdfaimma & { IR Erealsé* distladek®, and

R® are each independently selected from hydrogen or C,-Caalkyl;

or ane 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,-Csatkyl;

R is hydrogen or C,-Csalkyl;

each R'? is independently selected from hydrogen or C,-Cgalkyl; and

wherein each of C-Cialkyl, C4-Ceaikyl, C-Cyzalkyl, and each alkyl part of each C,-
Ciohydroxyalkyl, C,-Cyzalkoxy, Co-Ciralkoxyalkyl, Cs-Cicycloalkylalkyt, C--Cqzaraikyl, Cu-
Csheterocyclylatkyl and C;-Cizheteroarylalkyl are unsubstituted or substituted by one or
more of the following groups: C-Cqalkyl, C,-Cizalkenyl, halo, C,-Cishaloalkenyl, cyano,
nitro, Cs-Cisaryl, Ca-Ciacycloalkyl, Cs-Cioheterocyelyl, C-Cheteroaryl, -OR"Y, -OC(O)-R™, -
N(R™),, -CIO)R™, -C{OYOR™, -C(OIN(R™),, -N(R™)C(O)OR'®, -N(R™)C(O)R"®, -
NR™)(S(O}R®) (where tis 1 to 2), -S(O)OR'® (where tis 110 2), -S(O)R'® (where tis 0 to
2}, and -S(O}N(R™); (where tis 1 to 2), where each R" is independently hydrogen, C;-
Cizalkyt, haloC4-Cyalkyl, Cs-Coacycloalkyl, Ci-Coacycloalkytalkyl, C-Chearyl (unsubstituted or
substituted with one or more halo groups), C+~Cizaralkyl, C;-Cizheterocyclyl, Ca-
Cizheterocyclylaikyl, C4-Cyzheteroaryl or C4-Cyzheteroarylalkyl; and each R is C,-Calkyl,
haloC4-Cralkyl, Cs-Cyaeycloalkyl, Co-Cyscycloalkylalkyl, Ce-Cisaryl, Co-Cyparalkyl, Cs-
Cizheterocyclyl, C;-Ci heterocyclylalkyl, C,-C,zheteroaryl or C:-Cisheteroarylalkyl, and
where each of the above substituents is unsubstituted;

wherein each C-Cyyalkenyl and each altkeny! part of each C,-C;hydroxyalkenyl are
unsubstituted or substituted by one of the following groups: C,~Ci.alkyl, C,-Cralkenyl, halo,
C-Cqzhaloalkyl, C~Ci haloalkenyl, cyano, nitro, Cg-Cisaryl, C,-Czaralkyl, Cs-Cqacycloalkyl,
C4-Cioeycloalkylalkyl, Cy-Cozheterocyclyl, Cs-Cisheterocyclylalkyl, C-C i heteroaryl, Cs-
Cizheteroarylalkyl, -OR™, -OC(0)-R™, -N(R™),, -C(O)R™, -C(O)OR™, -C(OIN(R"),, -
N(R™C(O)OR™, -N(R™IC(O)R™, -N(R'")(S(O}R'®) (where tis 1 to 2}, -S(0),OR"® (where t is
110 2), -S(O)}R™ (where tis 0 to 2), and -S(O)}N(R™), (where tis 1 to 2) where each R™ is



independently hydrogen, C;-Cpalkyl, haloC.-Cysalkyl, Cs-C.scycloalkyl, C,4-
Cizcycloalkylatkyt, Co-Crearyl, C;-Cioaralkyl, C-Cyzheterocyclyl, C4-Cizheterocyclyialkyl, Cs-
Cizheteroaryl or C;-Csheteroarylalkyl; and each R is C,-Calkyl, haloC-C..alkyl, Cy-
Cascycloalkyl, Co-Cocycloaikytalkyl, Cs-Ciearyl, Co-Cooaralkyl, Co-Cozheterocyeiyl, Ca-
Crzheterocyelylalkyl, C-Cyzheteroaryl or Ca-Crsheteroaryiaikyl, and where each of the above
substituents is unsubstifuted;

wherein each C;-Cycycloalkyl, each cycloalkyl part of each C,-Cq,cycloalkylalkyl, each Cg-
C.qaryl and each aryl part of each C,-C,aralkyl are unsubstituted or substituted by one or
more substituents selected from the group consisting of C,-Coalkyl, Co-Czafkenyl, halo, C -
Cizhaloalkyt, C,-Cyzhaloalkenyl, cyano, nitro, Cs-Casaryl, Ci~Cigaralkyl, C5-Coycycloalkyl, C,-
Cqecycloalkylalkyl, Cy-Cioheterocyclyl, Cy-Cosheterocycelyiatkyl, C4-Csheteroaryl, Cs-
Cizheteroaryialkyl, -R™-OR™, -R™-0C(0}-R™, -R*-N(R™),, -R™*-C(O)RY, -R"5-C(O)OR™, -
R™-C(OIN(R™),, -R"-NR™C{O)OR™, -R*-NR"™C(O)R", -R"-NR™}(S(O}R") (where t is
[to 2), -R™-S(O)OR'® (where tis 1 to 2), -R"-S(0),R* (where tis 0 to 2), and -R"-
S(O)N(R™), (where tis 1 to 2) where each R" is independently hydrogen, C-C.alkyl, C,-
Cizhaloalkyl, Cs-Cyzcycloalkyl, C.-Cyocycloalkylalkyl, Cs-Ciearyl, C-Cyraralkyl, Ca-
Cizheterocyclyl, C5-Cheterocyclylalkyl, Ci-C.zheteroaryl or Cy-Cozheteroarylalkyl: each R
is independently a direct bond or a straight or branched C,-Czalkylene or C,-Cyzalkenylene
chain; and each R™ is C4-Cy.alkyl, C;-Cizhaloalkyl, C5-Ciocycloalkyl, C.-Cooeycloalkylalkyl,
Cs-Crearyl, C,-Cyearalkyl, Cs-Cyheterocyclyl, Co-Cosheterocyclylalkyl, C4-Cysheteroaryl or Cs-
Cioheteroarylalkyt, and where each of the above substituents is unsubstituted:

wherein each Cs-Cy heterocyclyl, each heterocyclyl part of each C;-Cysheterocyclylalkyl,
each C4-Cyzheteroaryl and each heteroaryl part of C4-C;pheteroarylaikyl are unsubstituted or
substituted by one or more substituents selected from the group consisting of C,-Cy,alkyl,
Co-Cyzalkenyl, halo, Ci-Crhaloalkyl, Co-Cizhaloalkenyl, cyano, oxo, thioxo, nitro, Ce-Ciearyl,
C7-Czaralkyl, C5-Cypeycloalkyl, C,-Coycycloalkylalkyl, C;-Cioheterocycivl, Co-
Cizheterocylyialkyl, C+-Cysheteroaryl, Ca-Cizheteroarylalkyl, -R™-0R"™, -R"5-0C(0)-R", -R™-
NR™), -R*-C(O)R™, -R"*-C(O)OR™, -R'*-C(OIN(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(O}OR'® (where tis 1 to 2), -
R'*-S(O)R™ (where t is 0 to 2), and -R™-S(O)N(R™), (where t is 1 to 2) where each R" is
independently hydrogen, C,-C.alkyl, C.-Cyealkenyl, C,-Cyhaloalkyl, Cs-Cycycioalkyl, Cy-
Cracycloalkylalkyl, Ce-Cioaryl, C7-Chzaraliyl, Ca-Csheterocyelyl, Ca-Cysheterocyclyialkyl, Co-
Cizheteroaryl or C,;-Cosheteroarylalkyl; each R is independently a direct bond or a straight
or branched C,-Cy,alkylene or C,-Ci.alkenylene chain; and each R'® is C;-C,alkyl, Co-
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Czalkenyl, Ci-Cyzhaloalkyl, C5-Cypeycloalkyl, Ci-Coocycloallcylalkyl, Ce-Coeaiyl, Co-
Crparatkyl, C;-Cysheterocyclyl, Cs-Corzheterocyclylalkyl, C-Ci heteroaryl or Ca-
Cizheteroarylalkyl, and where each of the above substituents is unsubstituted; and

a sterecisomer, enantiomer or tautomer thereof, a pharmaceutically acceptable salt thereof,
or a pharmaceutical composition thereof in the manufacture of a medicament for treating a
disease or condition mediated by stearoyl-CoA desaturase (SCD) in a mammal.

2. The use of Claim 1 wherein the mammal is a human.

3. The use of Claim 2 wherein the disease or condition is selected from the group consisting
of Type !l diabetes, impaired glucose tolerance, insulin resistance, obesity, faity liver, non-
alcoholic steatohepatitis, dyslipidemia, acne, and metabolic syndrome and any combination
of these.

4. The use of Claim 3 wherein the disease or condition is Type I diabetes,

5. The use of Claim 3 wherein the disease or condition is obesity.

8. The use of Claim 3 wherein the disease or condition is metabolic syndrome.

7. The use of Claim 3 wherein the disease or condition is fatty liver.

8. The use of Claim 3 wherein the disease or condition is non-alcoholic steaichepatitis.
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