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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, referably SCDl espeC|aIIy
diseasEg rekitéillin lgldvate 4B feuel: EHES Hatdd] S

Na , e sadlirase enzymes catalyze the formation of double
bonds in fatty aC|ds derived from either dietary sources or de novo
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mono- unsaturated fatty aC|ds are substrates for incorporation into
[o1; ¥ ghiglesteryl esters. A number of
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h8COE (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
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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

haring e diseasenandgisarsis Lnkedbio SERIDIplodles) agivy.

None of the known SOD inhibitor compounds are selective for SOD or
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D T e QO B B RS, e o7 e

wm@mﬁ@@g@fmmwmp@amm@s@@mvmma@a disteises demtiagses, as they
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Patent Applications, WO 03/075929, WO 03/076400 and WO 03/076401,
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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,

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



wherein: x and y are each independently 1; W is -C(0)N(R1)-;

-C(O)N[C(0)R11-, -N(R)C(0)N(R1)- or V is -0(0)-, -C(S)-, or each R1 is

independently selected from the group consisting of hydrogen C1-Csalkyl
OBﬁ%’Eﬁ)ﬁﬁﬁ?@&‘&Wﬁm%ﬁ‘Wﬁﬁe&}@or more substituents selected from

R%}%t rgulgerga?n%sting of halo, methy! or trifluoromethyl; and 02-05alkyl

substituted with one or more substituents selected from

the argup eensising efnethoxyand ezl Biadnedladiad i e
group consisting of hydrogen, C1-Csalkyl and Cs-Ciscyloalkyl; R2 is

SLEREHBIF Fr ORTHRE i ot EBHERinG of CHitiEbafgiient brriiaisps. VWO

062 CE2hyuvaxpalkyb O Ghahydrosyaikenyl, Gd-Ci2alkespunds having histone

Co- k |, C3-C12cycloalkyl, a4C12cycloalkylalkyl, C5-C19aryl,
d‘C%D-‘%%g%aﬁg@%C?%%ﬁeiaé%r%yéafgil\{}ﬁ[yC?;-C12heterocyclylalkyl, Cr

s Z2heteraniand 03-C12heteroarylalkyl; or R2 is a multi-ring structure
having 2 to 4 rings wherein the rings are independently selected from the

T@@#ﬁ@&ﬂ%@%ﬂei eﬁeﬁﬁo@%%gwHé&&yﬁega%;%ﬁ@ét‘é%eﬁ%%méﬂrﬁ@?éb@éﬁasﬁu%gi%
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d&ri-GEil2alkexyiR2:6dalkaxyalkyl, 03-Cl2cycloalkyl, C4'
C1l2cycloalkylalkyl, C6i-C19arYI, CT-C12aralkyl, 03-C12heterocyclyl,
hTane P3RRterE eIV IdeEARe BB 4T [EafR TRIC TR (Blkyl; or R3
is a multi-ring structure having 2 to 4 rings wherein the rings are
independently selected from the group consisting of C:3-C12cycloalkyl,
03-C12heterocyclyl, C6-C19aryi and C1-C12hete.roaryl and where some
or all of the rings may be fused to eagt? ELerRFRﬂ?aqg R5 are each
independently selected from hydrogen, fluggi.ch B, methyl, methoxy,
trifiuoromethyl, cyangq, nitro or JR6, R§a, R7, R7a\RB, Rsa, R9, and R9'
are each independé?lﬂ?_é’& ected fromi hydkogen II"‘C’l\fi%_aﬁ"kyl; of'R6 and
Rea together, or R7 and RTh tog&ther, or Rea together, or R9 and
R9a together are an oxo group, provided, aLw eni7is -C(0)-, R."and
R78 together or R8 and Rs' together do not form-an oxo group, while the
WwBRigifing R6 R6a. R7, R72, R6. R6a, R6, and R92 are each

inglepeadensyrsategieddepmy ydrogen or CI-C,alkyl; or one of R6, Rs', R7,
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substituents is unsubstituted;



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,
CoNe QYR ety e e ey Rk zbst@feh@térg@;@yretemyctyeiky | Crr
C1:hi@3Eh2hetelpayeliiebnaGikikil 2heteroaryl, C12heteroarylalkyl, -OR",

or R Q%%B:"ﬁ]ﬁ %(Me }E%% 9?9-28 Rﬁ?é’fac I)B ?I.%% fw%inde erzﬁy

N(R14)C(O) 1R16, -N R16 ere

seleciyd f W@%ﬁ@?@f%ﬁw%czngwwi@kv%e%zh@@%yz Y’aﬁ(d“c ua ryl and
C-C-BEMRKRLAND (whetesbiad doaR)ovheramach R is independentner:
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tri s exlieg) C@feroc:yc ycfa(ffz iZheteroaryI or C3-G12hetercarylalkyl; and
R®, R&agh RThRS, @iadigzamw%ame@mmwmmpm hydrogen or Cy-
Cgalkgﬁf Cl2cycloalkylalkyl, G6-019aryl, Crel2aralkyl, G3-G)2heterocyclyl, C3-

. rOCYClyialkyl, G1-G32he eroar or G3-C12heteroarylalk d.
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r* 1 2RER GO GIgaand sachand paloheach.GhntglRarakytame’ r* R™ R® and

o unsubstltuted or s bsti uted one or more subs éﬁ %ts selected from the
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cach 1§ RI SOtOR16 heretls ito 2 Rls\%ﬁ )3<116 Wh%retlsomz and
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Chyvhydnadien, CHG1Zalkgl, CHCGaRhaleliky(; S3-Ctlopitpalkyl, C6-C 3anjiy!, C

thege?og/]\:g@é%lﬂyéng% 197 W@@F@Q%@Mypﬁﬁ%fﬂ%ﬁm@@M%‘h&@tltuted by one or
heteroaryl or Ca- Ctheteroan3 alkyl; eachgf;; is.inde endenty a

mare gf & BAAN B SRR o bAiNGHsa CRET YAk
nitro, C2G42ellkenflemy dhaliy! afi @abh NS0 10G Tstieytr GinG H2loalR@rO)-R™ -
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Sk g e e e e
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where.1.IS 0

TRE R ER R MU el e e L R e
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S erogycly e c r @ro 4
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1 to 2paSIDRIS isviE e 1 2alkyb CR-akal2atkgmyt, ‘Gl (whahalealkyh 2) where each R¥ is
C3-C12cycloalkyl, 04-C12cycloallcylalkyl, C6-C19aryl, C12aralkyl,
C3-C12heterocyclyl, C3-Cuhetetacyclylalkyl, C1rC12he.teroaryl or C3-
Cwheteroarylalkyl, and where each of the above substituents is

unsubstituted; and a stereoisomer, enantiomer or tautomer thereof, a
nharmaceaiiticallhy accentahle calt thearanf or a nharmaceriitical comnocitinn

‘OF ana oalkenyi cyano,



x and y are each independently 1, 2 or 3; W is -C(0)1\J(R1)-;
-C(O)N[C(0)R11-, -N(R1)0O(0O)N(R1)- or Vis -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
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ﬂyy% 07 IC i?g/drox%alkeny
loa1k P 3 eSS TR iy E7E Balfegh 2heterocycvt, C.
C@é‘-@?@ﬁé‘f@?é@)‘/&lﬁ @Stf@ﬂ@héwrwcgbl’ﬂaikytﬁms@&é}hﬂtejfﬂa%e@@@ac,h of the above
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m;n emn epen ecle om e
Pt flyfgrﬂ DA ary AN e GBS (where 1 is
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armaceutica
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C‘?E:%rzn%%%l] ionT ahéreb 6?haa]6>r% %&i@?ﬁ“%@ﬁé&@@@&%rMOtWro Co-Croaryl,
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Cszheterocylylalkyl, C;-Czheteroaryl, Co-Crzheteroarylalkyl, -R-OR™, R’ *-OC(0)-R™ -R'™-
N(R™)z, -R™-CO)R™, -R"*-C(O)OR™, -R™-COIN(R™),, -R™*-NR"™C(O)OR™, -R*.
NR™)C(O)R™, -R*-N(R")(S(O)R™) (where tis 1 to 2), -R™-S(0)OR™ (where tis 110 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-Cpaliyl, C~Copatkenyl, C+-Cyhaloalkyl, Ca-Cyocycloalkyl, C.-
Cazeycioalkylalkyl, Ce-Cearyl, C-Coraralkyl, Cs-Cozheterocyclyl, C5-C, -heterocyclylalkyl, C.-
Cizheteroary! or Co-Cooheteroarylalkyl; each R is independently a direct bond or a straight
or branched C-C,alkylene or C,-Cisalkenylens chain: and each R is C+-Cyoalkyl, Com

3b



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

nirelsebgliTienisariadted Gom. IRgmk o A, Cr

hydroxy: 2,is.selected f the group consSisting of'C/
O ST 6P, Syt < RN Mt =heteroary of G
03:CESHYaAroR{RIkeny "OBre Bachabtilydb G4 ClRtyaoadaaliibsttuted: and

04 3t&d2a ey HArGLANSIBra8Y, -C12heteroarylalkyl: or
R is 8 multi-ring structure havinQ}éll?g(%! ?:%%i %v ré%fg%at e grif'hag% g? Sptable salt thereof,
10independenty selestier THBR the §rb i eearstiferan ey Gamgticament for treating 2
HERERSSy elyiPadiicara pdinsrohby| steherg-Sameleszal- o he fing S ayemat.

fused to each other; R3 is selected from the group consisting of

03-C12alkyl, C3-C12alkenyl, C3-C12hydroxyalkyl, C3-C12hydroxyalkenyl,
03-CAAMBRY; DRI omiResRiy e JIGIoycioavids compounds of formula (1)
04-C12cycloalkylalkyl, aryl, 07-C12aralkyl, C3-C12heterocyclyl,
15C3-C12heterocyclyialkﬁﬁ C5-C1Xhe @a’fy’q &d Q3-C12heteroarylalkyl;

or R8 is a multi-ring structuxe having 2 to 4 fing frefein the rings are

independently selected frond the gtoup comnsisting of cycloalkyl,

heterocyclyl, akyl-ardy e some prallpf thexings may
be fused to each other; R.8\and R5 are each indgpendently selected from
hydrogen, fluoro, chloro, ZOHH'é'fﬁ?i, methcj}g@mﬁ@‘luoromethyl; and

R6, R6a, Fe, We, R8, R88, R9, and R9&are ea ierBSpendently selected
from hydrogen or C1-C3alkyl; or and RB8 together, or Wand We
togetheY‘,’W%and R8a together, or R9 and R98 together are an oxo
group, prevttedrthabwheridpisidetl) WapdR28 together or 25R8
andR8 € tf roup, while the remaining R6, Rea,
o, R2x b T Ro. i KOS s Eoah PGSRy etk om0
hydrogenor e 3aisi. 64 (B e of R6, r<Fe, and R29 together with
one of keciree i RARMERANIQrRRRL8 Mm 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

3¢



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
comippendsndf feriacikd (P theeyeinp xandsyiayefeacivaidepbatentycly) 2ary! and
Orhéié%)t?r(%ﬁ&?%%r@@%éw&§ §fec§‘?é: Qﬂfﬁy‘%%@é@%‘% other;

-N(R1 - each R1 is independently selécted from the group

consisting of RFET§E R B ISeIRYP PR SibstirudtiWith-oneFshsre
substituenisossleriediromithe grpsRonsistiog akhalocmethykeskyaliy!,
trifluoromethyl, and G2-Cealkyl optionally substituted with one or.more
sugbssﬁ'tﬁgﬁkélé(@btge‘%?‘g&rﬁ%%e *’Eﬁ%&%&% dis 'r'n%g;?) rr%ﬂémoxi/ dﬁBﬁ%y&’%‘a&ﬁ?’“
16RLiswirserd ol the gradsconsistinadof €3 «DeZatkyly ' @RYC, 2alkenyl,
C2-C12hydroxyaliyliCang dehyaroyalkenyliDd-{-Balliexyeir the rings are
CS-%Zalkox allg{l\, CS-IElZc %Ioallf}/l, 04-C12cycloalkylalk Iharyl,

OV TN O3S HVar Bl BT C o T o GGy Erocyeil arylns
Che42hoateroaryhands08+€a2htErvarylatkyh or R2is et multbtingther,
stiuctureshayingi2 1040005 WOSLEILIG Undsiate bolnPeadetiore. chioro,

selected from the g_toup consisting of cycloalkyl, heterocyclyl, aryl and
het&GEh TR S5 oraingt thetmgdRay HéRisked to each other; R3
isphenyl| Bpttialy sutssttutett by onedorthare subistiuenisselectedidany from

tcl;lf }%@ﬁ%ncgpﬁgﬁn@@f&halo, cyano, nitro, hydroxy, 01-C6alkyl,

aloa . 6trihaloalkoxy C1-Coalkylsulfonyl, -N(R11)2, .
-0C(0)R1, REporORT 1908(mR R )2, BOcpeliakylohBtersciiyiposther, or R® and

hetereapptiandhetereanieyloalkulirroviged RatR3 i nof phemyh R72 together o
substituted.with optio a|||g42$b5t'tUted thle%%l; R4 and R5 are.eagh _,
0 )

indlepERdently SRt TR dFo & Htidto el FRtAN ethdxy: = % R
arieftriRioromBthye each indRG:ReelR7:IRTay R8rRecrR@nand RIazre!:

each ind%@%ﬂg%w,s@%dgm%%%gm&%miﬁfo%ﬁ%@*wa R 8% form an
and R52 together, or R?and R79 together, or Wand Rae, to gther, or R9

arfl RERT S 4HE dReoRS GBS, Profided tiat wheR Vv i& -0v01L IWaHa eash

R 7TadtagethertigrR&cnd R8a: togétherrdoer ot foamyvan oxo group, while the

remainingQR?S Rﬁﬁo&%’ 57@,_8%|@§%h§9, and Fea are each
independently sglected from hydrogen or 01-C3alkyl;
each R’ Is independently selected from hydrogen or C,-Csalkyt:
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-C6cycloalkyl, aryl or aralkyl, a stereoisomer,

er ant'@ﬂt@f for r@M@B@ﬁ@Eﬁﬂ?@c@ﬁa@t’é@r maserticallypesrtable c?fq{;/d rogen;

h; al co sition thereof or a prodrug thereof In
R L DB L YLD P 6L B ORIBLRTAS SF AT T aroue
@@%man@—' 3OoNEShA gittrifiuoromethyl; 2-RiBa-RegakRigpRiondisreimisixed with
andoy ars-eachdndepandenty dye08 orouSAGHRESIBARR %% hydroxy,

selected from the group consisting of hydrogen CI-Csalkyl o
e AR A i e L AR /o i)

CCQHS@W@}WMWCﬁ&elmaﬂWxﬁfﬂlwﬁtr@@@hwo;ﬁmf?y@Reﬁﬂattﬁymmwww,
i ecte e group
cénsé? é%dao}g%a&% Q{énéj ?8%5%%%%8 (1 q?rgé <9e group

@m@s@m%@fw@lﬁlmzalkw cz 012a|keny| C2-Ci2hydroxyalkyL,

CZ Cl@lhR@r@@@m%g%&%ﬁf@KQ%M@"M@Q&@%&QM@!@@{WE rings are
2heterocyc| lalkyl, aryl,

-C12 cIoaIkP/ |, C3-012heterocyclyf C

B ST e bl Ga o dh A e TB R A M A ot and
matdticang sthacturenaving! 2ftth4 rings wihebeifLieel tings@rether;
20independentlyseirstet irom ihe Hraumcansisting gt ayeloalkuleny!
Eq%afg%%?g(lya%wl acsd&ghydroxyaikeny! Cs-Cyoalkoxy, Cs-Cyralkoxyalkyl,
Cs-Crpeycloalkyl, C.-Coscycloalkylalkyl, aryl, C;-Cyraralkyl, Cs-Cooheterocyciyl,
Cs-Cyoheterocyclylalkyl, Cs-Cy; heteroary! and Cs-Coyheteroarylalkyt;

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,
methyl, methoxy and triftuoromethyl; 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
R®and R* together do not form an oxo group, while the remaining R®, R® R’ R72 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;

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)
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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, 0lI-C12alkoxy,
C2-C12alkoxyalkyl, 03-,C12cycloalkyl, 04-,C12cycloalkylalkyl, aryl,
C7-C12aralkyl, C3-012heterocyclyl, 25C3-C12heterocyclylalkyl,
Cl-C12heteroaryl and Cs- Ctheterg)arylalk 4, _- or R3is a multi-ring
structure having 2 to 4 rfRgs wherBin g s%r dependently selected

and where some or all of i may Pe fliseq to ea other; and R5
are each ind drogen ¥ Nom, metfy],
methoxy and trifluoromet 7, R72, R8, R82, R9, and
R89' are each independently selected fr en or Cl-C3alkyl; or
R6 and R6a together, or Wand Fea tpgethge gsR and R8a together, or
R9 and R9a together are an oxo group, provided that when V is -0(0)-,
R7and ¥¥7&{%8hether or IR9 and R82 together do not form an oxo group,
while thesremainingaR6 jridapsRignRra, R8; R8', R9, and R9a are each

independ e m hydrogen or CI-C3alkyl; or one of R6,
R6a, R7, l%%%%lg%t%gg ’fg? with one of R8, R82, R9 and R92 form an

aIIcerrW B RRJBCRMTD TS ENTAIRingaRe - &) RP)R7a, RS, Rae, RY, and
R are eamwirwrem@aﬁcﬁ@kyug@a@tﬁ@dmhﬁ@@@m eér%lsﬁx’gawiyd rogéh;

ereoi ntlo mer thereof, a ceu
§6c§ﬁ§ sa?t frﬁﬁ 180 S?alip()%ﬁarmgiﬁceu cal%%?%ﬁclj'g?%ﬁefﬁa g \éfmm the group
9%@:‘@1@%&@@1‘0 Imnaiuttvetdmbisdieient, #he disClesliyboptovidihssubstituted with

SRRBPHIAS M@{lmelﬁs@a&méﬁwﬁ% S @NEN AL @@lﬁ%@d@ﬁlydmxy,
1,2o0r3,V\ |s O)N(R REI])C%N Rl or each

mdepeﬁdé%ﬁ? et {é‘?ﬁ “ﬁﬁﬁ) 'EBﬁ%lgflﬁ’g orAY oﬁéﬁ”@ﬂké‘%lkyl
Gptionailyrsuipstittit€d-Rith\ehex@siaoye Sulisiiikerys Selectakirpmkihe

@10, 2Ra0RIALIRS Sl IR G LRI o e e 284 02 el
3—the erocydylaikyl Cq theteroaryl and C;-Cyzheteroarylalkyl:

or R? is a multi-ring structure having 2 to 4 rings wherein the rings are
independently selected from the group consisting of cycloalky!, heterocyclyl, aryl and
heteroaryl, where some or all of the rings may be fused to each other;

R*is phenyl optionally substituted by one or more substituents selected from
the group consisting of halo, cyano, nitro, hydroxy, Cs-Cgalkyl, C4-Cetrihalocalkyl,
C,-Cstrihaloalkoxy C.-Cealkylsulfonyl, -N(R™),, -OC(O)R"!, -C(O)OR", -S(0O),N(R"),,
cycloalkyl, heterocyclyl, heteroaryl and heteroaryicycicalkyt, 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
hydrogen or C-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:

or one of R®, R®™ R’ and R together with one of R®, R® R® and R™ form an
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one or more substituents selected from the group consisting of methoxy
and hydroxy; R2 is 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,

E@M&%ﬁ@o@ﬁ@h&yﬁrﬁ%ﬁl@éﬁemﬁryﬂa‘famaoa-ﬁor@h@ér@rylﬁﬁqém sach

e e D AN T oy,

02 c12§1§%§3<{j?a|k§| lf@@t@msz@yﬁw‘a@@i@mw@mmkylaueyf{wym Ca-Ceaycivalkyl,

GHCa2aealkyl, 03-012heterocyclyl, 03-012heterocyclylalkyl,

01- Cthetgroar | and C3-012heteroarylalkyl; R and R5 are each

independ&n rl?%e?&féaeﬁ‘amlwgr[o%éﬁ%ﬁm% LRRIGRD, PRy AvEtHGR)lY acceptable

trifitidhermethylployanaeitrocal comiRBitR62NREcRA2a R&IRB8BIR: AN

R88: c I f drogen or.C1- 3a|k l;
R S e R AR T

or R9 and R92 together are AN oxo group, provided that when V is -0(0)-,

R7and R-88 together or nd Rae fogetiter t form an oxo group,

while the remaining;R6, R58;, R8, R. Re, R&§; R, R98 are each

independently selected from/hydrogen or 0Y-03alkyl; or o of R6, 1368,
R7, and R78 togetherwith-Gne of Fe; R9 and 684{‘; an (V)
10alkyli-ne br ile theremaining RS, Pie, R8, Rs', R9; and

R9" are each indepe&ndently Té_é’%d from yo 01 3a|ky| Rlis
hydrogen or€1-C3alkyl; and each R12 issindege derﬁy selected from
hydrogen or 01-Cealkyt; provided, however, that R2 can not be
pyrazm)‘?frl’ﬁ’yﬁﬁinonyl pyrrolidinonyl or 15im dazoly!; a stereoisomer,
enantiomandy taetemerithereaijarmpiarnmeegtically acceptable salt
o AR R AR oD NIl o B O gL o

another embodiment, the disclosure prOV| es co poun 5}%?1@3(‘37 =,
SoutrdlsihoRtignally st elickemudbateRtynere mﬂm@ts@@mm@m the group
-MRIGFCOPNRL)-r0ethy! or trifluoromethyl; and C,-Caaticyl optionall y substituted with
one or more substituents selected from the group consisting of methoxy and hydroxy:

R?is salected from the group consisting of C;-Cisalkyl, Co-Cralkenyl,

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
independently selected from the group consisting of cycloalky!, heterocycivl, aryl and
hetercaryl and where some or all of the rings may be fused to each other,

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

~J
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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
fnoethiih ergrtoopy consisting o0yl 2atkyt, C2-C12alkenyl,

CZCl qir@x Ikyha 0l 2hydr [, C1- Iko , .
C2- ClZaIkoxyaIky 03-01 yc}logalﬁ%a%@ éél%cyco y%“ff?‘éﬁ@%ﬁemcmd Trom
Cydoasriy alkyl - @@@i%eterocyclyl C3-C12heterocyclylalkyl,

Cl- cmme@@rwﬁ%&ﬁe@@h@*@f@@mﬁ@mgﬁ&ﬁ%ﬂ%@a@&%ﬁ% or RE and
%{gg C nS|st|n%of CrCi2alkyl, C2-C12alkenyl, C2-C12hydroxyalk

yarexy WSH?IQ@QEE%YW%?W(%M&& kyR’ i %’ Rogether of
M@%@Fe@aﬁh&wﬂ@mnﬂemlyrsebec@ddpomﬂa@dmg&mﬂmm@ F&‘?hb@%ﬁ? R’ RE
| k tr - F R69
pimethyl meikoxy, tiflyoromelivl.cyang, gy#%g om ol %F%o ey

RB, Rea, R9, an R98 are each indepen

C7C3aRy#s of 6 RB and R%@dtgﬁge%??WW@ﬁ@W@’ BgéfﬁaeROaWé‘hdmrm an
Begitogathere ok and RO%iagether @ie an exe group: provideddhale xch
V\r/}r&%n@%égn };%)egﬂ\/c\éenq 5%8 together oréog ndR58 together do not

orm an oxo-group, vhife the rem%lnlng 37 R72, R8, R8a, R9,

and R9a ﬁﬁ@@%ﬂﬁﬁe@@ﬁ%ﬁ%@tmommwfog@ﬁmﬁﬁaﬂhylacceptable
QERRRAIR B, FREFIRE.ARY) @é#@gﬁmhwﬁgbp&ea%%gv@%aﬁgf and

R92 form an alkylene bridge, while the remaining R5, R68,"R7, R'a, R9,

R88, RY, ifdrroarabedaehinbesisiiey sepites sompdiytiogefraonula (Va):
01-C3alkyl; 15R15 is hydrogen or C1- C3alky| and each R12 is

independently selected &6m hydrege @,{ Ccl- CE\,tzalkyl as a

stereoisomer, enantiomer
acceptable salt thereof, a ) ~ c¢emp 5|t|on‘ thereof or a

prodrug thergéf.Ingnothe \ @,m@gﬂdes rwaatpods
of treating an SCD-mediat ' r condition ima mammal,
preferably a human, wherelrthé!metho %e administering to the
mammal in need thereof a therapeutlfg%a,gj\a 5e t&ve fhount of a compound

of the invention as set forth above.
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
consisting of hale, methy! or trifluoromethyt; and C.-Cealkyl optionally substituisd with
one or more substituents seiected from the group consisting of methoxy and hydroxy:

R is selected from the group consisiing of C~Co.alkyl, C-Cyealkenyl,
Cr-Caahydroxyalkyl, Co-Cophydroxyalkenyl, C,-Cyralkoxy, Co-Copalkoxyalivi,
C:-Caocycloalkyl, Ci-Cozoycivalkylalkyl, Cix-Chearalkyi, Cs-Cyzhaterocyelyl,
CyCagheterocyclylalkyl, C.-Cizheteroaryl, and Cs-Coshetercarylalkyt:

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, C~Cioaralkyl, C;-Cooheterocyciyl
Ce-Cysheterocyciylalkyl, Cy-Coyhetercary! and Ce-Cyzheteroaryialikyl,

3
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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)? kmarnthes esboditeentdheidiseloste fpsovidesapethddsrof chioro,

R e Slvalla tiyeoride or
cholesf%ro?fev@ls R’ a%at?ent%fﬂﬁft@ﬁmﬂf LESR elavaRSTHeds selected from

gggpcpé@,r}g administaring to said patlent a therapeutlcally or

prophylactlbcally fiective amou n as g,scl ed herein. :
The prgé&ta('ﬂg SUPE IS rgrg% %ﬁ ound<'h \%ngmge her, of R and

thiérapetitic alsility mxregumeallprdwevéléehw a\rhanlma -B$pecigligriglycenigéner or
2o galeqleilievalonaol &ﬁ”ﬁ'&%W'%Mq%@%&i%%@@@mdﬁs R R®

armaceut ca COI’T]pOSItIOﬂS comprisin the compounds of t

8|sc%s@’%dac§ SE FoPRF AR HIE BhaR %‘c‘@?ﬂ‘éﬁﬂ&@’&f@ﬁﬁbﬁ exdpRnts.

In one gmpedinentrtepiesenkdissiostiee velatesdorrdhafmacemical™ form an
osmon comprising a compoune afdhe, diselo %8 oo

5% r‘fﬁ’gcberi aII Raccg%tab%aéﬁpﬁe% a(r%% |n?:ian§a?rr1(?t\’flr’ﬁiqleffzz\():tlvaéﬂ%ioR are each

m@@wﬁa@nﬂgly@é&ﬂﬂ@déﬁw brdpaeardiseasesyélated to dyslipidernia and

disordesscqf W@@@L@l@,@l@n@yt@gn@@mm@tered to an animal, preferably

a mammal, most preferably a hu ent In n embodim f such
Compo ST VAEACHRE K BRI ORISR ad Sevateo

plasmaptmglyeendeweves’nMast%?ohrbvemmanmamswwwmiﬂmd pyrrolidinony! or
na)%)g d and said compound is present in an amount effective to reduce

sal pld 10level. In another embodiment, the disclosure provides

methods ST aaRMPA BABBFITS, 3r BrESENE & Rai e TRRARSYERingcceptanle

@eﬂh&ﬁé@%@éW@@éﬂﬁ@&&&dﬂbﬁﬁi@@r%@@%deﬁwﬁ@%Sﬁ% which
methods rlse |n|st 0 e

conditbh G e b S e MR AT AR
15therapeutically effectlve amount ofaco R]%our:xd that inhibits activity of
SOD in a patient when & th\@aey) r‘fanoﬁger embodiment, the
disclosure provides methods for treating disg@ses involving

lipid metabolism utilizing ¢ po ds ideptified by the methods disclosed
herein. In aceot is dlscloseﬁhe@ﬂ%ﬂange 6fb)

20compounds having said c_tMt , based.on a gtreening assay for
identifying, from a library of test'¢ompou rapeutic agent which
modulates the biological activity of sajgk ‘Qd iuseful in treating a
human disorder or condition relating to serum levels of lipids, such as

triglyceM@&&LDL, HDL, LDL, and/or total cholesterol. DETAILED
DESCRIRFON:RRFHEANMENTIGN 25Defigitions

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
consisting of halo, methyl or trifluoromethyl; and C-Csalkyl 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{zhydroxyaikmnyE C+~Cioalkoxy, Co-Choalkoxyalkyi,
C:-Cyscycioatkyl, C,-Crocycloalkytaikyl, arvl, C~Choaralkyl, Cs-Cisheterocyeiyl,



10

15

25

30

3

o

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
bélew; halanrectvrikdf 4 +6 Lhaiarpary htemisCFhe hetar panipbrof
carbons j ﬁ@%&@a@@m%@a%g%%gse&a@cw@%aiggm thabmanexst

in substituents of the groué%/described. Accordingly, as used in the
specificRHBivaiRldp peted EiaE KGRk S shuefiPHerdor iy HAEY
followingReems haye:thecmearingnitelitgted= e thaxvefessto therc, chiore,
-00H3 radical. "Cyapna” refers to the - dical, ;;Nitro" refers to the -NO2
ra@%ﬁ‘lﬁ%ﬁ?&%’? Tﬁﬁﬁ%%é%%‘é?té%%%g A Or%ib’%ﬁ&bxo" refers to the =0
substitueit. RThiBxoR Tefdrsio the =& dbstatrensch indomryrisafersageed from
straighter Brancheddyydrocarbon chain radical consisting solely of carbon
and hydrogep atoms, containing pe unsaturation, having from_ane to
welve c&fiorFRboie. BEITRR) Bnath BighteamnAbris bronRFLIR" o R and
catffon gratmysark0amdxawhichiis attatteed tetheheest/os Hid @eléCaledby A together or
895 QI Yo G, LREOP YL GHMRIVRRIOPMD, e, =7, =7, R

sipgl

n-%iﬁ/], J-pen )él, 1,1-dimethylethyl (t-butylgé?and the like. Unless stated
otferiise2EP et TicEEATRHE Figators ST iamkJIgrdins Ras e dptibnaly !
substituted dne erebftfre fllawing g rogps: &l kyth alkenylFiakrz hefoatkeRr¥A form an
cy. nitro. aryl, cyeloalkyl, heterocyelylsheteroaryl,:-0G£0)-R14 88 .o
15@?}5%)@%20‘3’%@4?%{%%2?%(3%\1(%4?2, '-I%(R%M 0)B1E,  are each
-N(R2230(@R1 G2inRI AR (DR pep(wHeke-Eiglito 2), -S(0)"OR16 (where

tis 1 to Zp=Q(MBRAR fwhere, 1dsMid@: 2 @nd -S(0),N(R14)2 (where tis 1 to

2) where eachp%?ﬁ IS independent! hydrogen, alkyl, haloalkyl, cycloalkyl,
cycloalkyFaRy R arli RSARHERLY ﬁs%ﬁﬁ%%ﬁ &fi’fﬁ Bﬁ‘@'%?etﬂ(ﬁreq‘i"%é%yﬂps),
aralkyl, hateratycyls treterendyiaikydr betendanybothaeteroarytalkylaamdically

205&%%%’{%%% Q@Mr&@%@@é’wﬁ¥8@ﬁ%¥*’%E@il%WMr@y braag ké’s!ﬁrug thereof,

heterocy heterocylylalkyl, heteroaryl or heteroarylalltyl, and where e
edoreopther smbnsinitithe sisciosmeubsidesptiRads fhiprigy an SCD-mediate
ingieated. or condifth G3akkihreitrstdansikyliadisn) apstefinatkabetierds comprise

'COQ&%%%%E%%@ 9 4#4%9@96%9 %g%%ga;@s%ﬁ%é@gxuﬁgafg%aeaqgﬁ,mum ofa

option tituted as define alkyl grou
reférdpe ¢t akifa danealian eessbiPER@RS¥®Ntaining one to six carbon

atgmsobhe Srhifoarterir asicakaesube pptianallysubstittitas abatefavediical

an alkyl group. . , ' : . o ; .
LOMPoStGte useful in treating, preventing and/or diagnosing a disease of condition

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,
especially elevated trigiyceride or cholestero! levels, in a patient afficted 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.

In another embodiment, the disciosure provides pharmaceutical compositions

10
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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

gt@&mﬁ&@%&ﬁﬂﬁﬂu FRfers ﬁ%%?s%l5¥hf@%§§€%Hﬁfﬂ%%Qéa%\éepharmaceutucaIly
contai three to |x carbon aa%rﬁr:jls The Cy-GE:alkyl radical may

op(f'%erPaﬁy fﬁ{?tnea ad §8fr8 '%%t%@?&?&”t d'SC’@@HFGI?ﬁFWI 10 2
r@fﬁé‘“’t@@ﬁ@k&d@ﬁd‘lcaﬁfas defipediapevecontaininhttrertntvelve a

d%ﬁ'%%ﬁ@ﬁﬂ%aﬂ‘@*@%%?@ﬁ%r@d% may, %ﬂqemwgﬁl_lmub@t%gﬂz 2 triglyceride

fined 5for an alkyl group 'C5-C12alkyl" refers to an ical as

e e e SRR e A D o
rMealaﬂawMewﬂMaﬂwsubstltpteda asbijedineshfor-amalkybes@iBbly a human

ShEal drleisinAnalbyacal o delned aove containng SeUEn.

to 10twelve carbon atoms. T}Ee 07- carf may be op F ionally
SEESRRSEHR IS RIRET ROF BV ARG BT GU p?hDieSf‘@(me h?fb'f@f@ig’tto'wmargm said

arderianched: iy GercathapochainBEicahgroup sansiatingsolely: of-Larbor 1id jiniy

qnd hydrogen atoms, containing at least one double bond, having from
two?o twelve carbon atoms, preferably one to eight carbon atoms and

1Bwhichds attackiecktn, the mﬁl@&&?@ﬁﬂﬁ)@@@'%@bﬁ@c@'@@%@&% tiert for, or
eé'?'@iﬂ}é r@%ﬁﬂﬁ@@y}op“&ﬁvgﬁﬂpr@eﬂt&sggé’e Be&ﬂo%‘fc dienyl..and the =aroy -CoA

ke. Unless stated otherwise specifically in the specification, an alke

9?86% WESPIE ptioHAR SBERPBIPBHe 25iie Yabwit rotiest affdwed with

aatlneh)d;;@alm ham&tybmaoimvbfwwmﬂ;ﬁ%)swwd%lé)él,o@)éaﬁéﬁi&ﬂ a
ereroar

bl SRR IR PR PN, gD o pren

“C{ENRRT) 5t Wmha')@@o)omes -N(R14)C(0)R16, -N(R14)(S(0)tR15)

b e e

in epenaen Vm ' ?i'ﬁglé' “%/T'“C%TBBW SyeRRiRG TRy fhggethods

el a@écéﬁ@cmlwmvhétemnmhm@amylaaadgn of
Qﬁ&hd@ﬂsﬁd§ RHAHY lsah@'@@c“ﬂf}ﬁ Gycdaalion -cycloglylalkul, aryl A mg, from a

heteroaryl or heteroarylalkyl, and whére

r]%teroc gl hetero b% gglalk
each e PTG RS %DﬁHgﬁ@@ﬁfﬂfté‘ﬁ‘ ich mOd‘éét@lt@éH@éﬁH?@C&‘ activity
ref@@d&@@&menylu@imm asdifipedrabovedentaningdierido i28mbanserum

gtoms. FheiG3-Glrakenylradigal m\ﬁ_vdae ezeg.k nally substitted 2 %Iﬁmstnml

defined 30for an alkenyl group. enyl” refers to an alkenyl

radical as defined &lwvmt:@nm&@mpmwm% RIOENTICNR
02-C12alkenyl radical may be optionally substituted as defined above for

deealiiEagt group. "Alkylene" and "alkylene chain” refer to a straight or

branched divalent
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 exampie; C-Cypalkyl describes an alkyl group, as definad below
having a fotal of 7 {0 12 carbon atoms, and C4-Ciocycioalkylalky! describes a
cycloalkyialkyl group, as defined below, having a total of 4 1o 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:

11
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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 rad oup t rough, one_carpon within the chain or through 5any two
carbons ﬁtﬁﬁn thee % the - ki—:‘n)ﬁN and ‘alkenylene chain" refer to
a straighityendirasiehetb divateht fagtiracarbon chain linking the rest of the

moleculgfo a radical ¢rouR£easisting solely of carbon and hydrogen,
containing at least one double bond and having from two to twelve carbon

atoms, &.§ ¥PBRYIEhEEIFS SR Mfend, riaslit8hylene, and the like. The
10alkenglertecbaindsrattathetsoitkeirest of the molecule through a single

bond anﬂ1 %’eré?ealsc?d \g‘rgu thgd%reaﬂdouble bond or a single bond.

The points of attachment of e aI enylene chain to the rest of the

molecuiélisfdridaise s sartaigibeipiEarrbactivsligprarn CABB Ras cahgaRisting

€3IIpRS YuithiA mmmge%"sy&ne bdsidgﬁﬁirrgf@é@r@aa@a&ghmmla@am@me 0

ivalent h dro%arbon brid 15I|nk|n o d fere tcarbons of the sa
wely {X AMs Sr%'a ?r e% % &r’} to s1X Car on atoms,
ring stracture, consi Ing so car n an y ogen con ainingno

anéarbrdnrmnaﬁﬁdnmn@"rﬁrajmtmﬁé%nw@vei@anb@ﬁlamﬁ@rpr@ej‘amthyi ethyl,
6&#@;9(fr9mw !E’(VHocﬁr@m)S it mﬁlbéﬁlﬁﬂer sthylengyRIRRYIaNSy), and

ene, an th ike. The alkylene rrd link any two carbons
b G SH R A DM SPGB SEREAI G e 61 AL GH MY
W ergidaidy s skl teadiyad rees deéfia o labonvegDoesalkiyvp atkefthaatkoxy

Wﬂb%ﬁ’rléﬂzr 8&%’%@8"'¥r§P%?Erb‘éﬁ%raﬁéigifﬁ%eygrﬁb%%@ér@ﬁ Ay radicah) g1

'Cl C al ﬁ)y)a%_%rgfers to an alko§ra ical as defined above contarnr one

O cartsdR EonTS: (P RlkyGabthe CHLB 6 XIERG Fadichl(Fnaf

qﬂmﬁﬂ@(@}ﬁﬂlwﬁdr%a@ ﬂ&flﬂ)edamvmﬁ@r(ﬁnaa&ylggfqgm S0 )Rfs (Where e
zalk alk adr s defined bove ontainin
O RS ome TR BB SR TR S Dirosen

@ﬁﬁéﬁﬁl?@%sﬂf@i@@%’é dWiﬁé'dﬂé@bvb fof é@pamwgr@uwztuted with one or more
Kaiy GARROAY IS TeRe o e @l o EpshcRt ARdlafined AROYE ARSIy and

three 0.0ty toms, The alkyl the 03-C12alk ical
55158 op AN LABRth TeHCRL e e DO it I g eI
‘elieorypilkgIK e fevts tosmytadivalant the fnhalad- RESG-RE Wbl R, is
indeprndsotly an alvlradical as definedsaboye.a e oxygen atom may be

bonded to any carbon in either alkyl radical. Each alkyl part of the
alkoxyalkyi it FHEys0e 38atbrRAly LS HriInss 2B AEHFRYAUNBIL RS to three

apralkybgsoep. The C-Caatky! radical may be optionally substituted as defined for an
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
twelve carbon atoms. The C:-Cizalkyl radical may be optionally substituied 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.

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

12
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"02-C12alkoxyalky!" 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 optignally substituted as defined above for
S PETBp. e G A RIS I o RRLEP N SRSy R A AR a0
défhetbabove containing three to twelve carbon atoms. Each alkyl part of

the C3’@%——%‘3}!? alkyl ragical ﬁ?\?y rgﬁi9@@3‘%@*&%@?&%%&%@%@8@ to

above for an alkyl group. 1O"Aeﬁ¥ sulfonyl" refers to a radic . _
G S2RY) L Rh i Ry fe e AIKG RSB U A Getrts g stivéediry) defined
partiokthg atkytsulfonyl radical may be optionally substituted as defined

above f Lyl . "01-Colkylsulfonyl" referstoan . . .

alk IsuI%ﬁ@?%ﬂgﬁa?gg %et ined Q%g@e%%%sgd%%?é%lf %%%Jg%ag{xg%gfx.li%weéve
cAeBAlaTSuIFORG I gréup ayasicaliren iy eritsstitlited xBitgetbfinddfined for an
ahgverieipan alkylsulfonyl group. "Aryl" refers to aromatic monocyclic

or multicyclic hydrocarbon ring tem consisting only of hydrogen and

carbon ?%_ &"&%&Enﬁﬁ%@ [f?op%a@ Efﬁﬁl%agﬁ%M%?%Pé%‘fgﬁ@ﬁéa{%ﬂ%%veﬂ to
taebercatbansaighere ihe GinG sylste medisy e pasiatijconiylbusattrateds defined
AYAQEaURS,ipgiide, but are not limited to groups such as fluorenyl, phenyl
20and pa%:?th}((. Unless stated otherwise specifically in the specification,

the term ¥ JEIRE BRetiRbalRnt QURFRRE RS BVANRRRy e hida tedinel aieur
aoyisistitigalsieiptigraltysubstituted dyromeros nmoressuhstituents selegiadie bond,
isti | _halo, halqalkyl, haloalkenyl
R o e Y T e Ao Wi and
HeterdeIBRIRYI iR e &N hetBrdappialin 4sngoro, e.g.. sthenyi, prop-1-
N T N D A icop Skl otherwise
- - \ -R.16- - 1)C y F
AN ) o) Fe e 5 S SR (IS L gy one
2§ IR (His(Dp RIS EFhelfet Bleng DabntaRabG (0INERES)2 (wherertiis 1aryl,
i i b i c A e
%Wé?g%‘é&%of (’jﬁ(:—:'ate’r()(e?\?(g;lgﬁgélq;4 eﬁ\gglaﬁG%%ézpéﬂ M@% oé@%gﬁ%
ONREHRAGHOBY Draneroe EMFIEne R 4)keim)eti® chaine and each) RSAISOR ™

kvl cyelealkoyt, lal aryl..a r [
R M A0 o L R

450 S TushiadsRmnsEBR e x Ml retadliy £ valiiriy bFusoalkylalkyl,
fopmatalkRaRhanheeyRadsatalkykiadieatasdbdefisrdaboyr anshRBdsh r'¢ is
g@?%%%%wyﬂrgﬂ%%ﬂ%ﬂs c?%lgaqﬁﬂgﬂﬁpg% ,’aeréqu%g%grlbcyclyi, neterocyciylalkyl,
heteroaryl or heteroarylalky!, and where each of the above substituents is
unsubstituted.

"Cs-Cizalkenyl” refers to an alkenyi radical as defined above containing three to
12 carbon atoms. The Cs-Cypalkeny! radical may be optionally substituted as defined
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

hydrocarbon chain, linking the rest of the molecule to a radical group, consisting solely

13
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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

C%?C%bz%r%!qk #Ecal m &/npeﬂo tlonal \% |tuted S d%scfrr'gr%do%g?c\al? V\];OR, o
an aryiogroup gQ.ffkylC ar araﬂ<yF ical r%ay be optionally
§amnlﬁ‘emasmeieﬁe@hb@vwﬁpﬁhwﬁyp@@ﬁbcarbw@;teg:lrgemlgﬂe ethylene

iR AdRaR. @t@y@%ereﬂe @Re ﬁh@émeﬁeagmy@ﬁ@ra@m%Wﬂéeﬁ&&éaneteewest of
gﬁ\;bon atoms. The aryl part of the 013-C19aral gl radlc

B FoRub St F IS USSR LY ABEV R TSP 8’?91"6?611 eﬁ%‘é“ qIRyfrougn
paytteiotherBd:3: @diBardtkytmadical may be optionally substituted as defined
above fap.an alkyl.groy F"alkenré@lﬁ?\% refersd afadical A R AR Blen:

-ReRh where R, Is an alkenyl radical as defined abové and Rb is one or
m&fe%ah%ai@a&le&faeﬁ%aeab%v@ewm@%%;f%rasﬁah@weuwﬁ@ww solely
asdescribed aboweehheatylpart-ofdhe atﬁkﬁmﬂléa&ﬁﬁmm%éﬁb@from two to
PVEJEI[OHBJ substituted as d scrll?ed above foly an ar lgr%u% nThe %Ikaeny#e The

par of t eb%?a E:érﬂys/l Fadica engyege (?pr?ona flms%b”s llted as define

alseritoe i kengiteporp o the mslioxyha enersdd athaelichl o theladrndland to

tQBI‘hWBﬁ@(ﬁQ) iﬁw%@ﬁ)ﬁ dERUR: 3 e iipadaboy §oﬂ_@eﬁfé/ |p@ﬁf§sQf§ftE@ach ment of
dical be 0 tlona subs |tut d as def|

B AT SIECEOR R T O HE SR SR e laie RS

ﬁ‘ﬂW&h@t@dﬁ@lkW@WdﬂbWb@@N&twemmons and R1is an aryI

group aigchad.to-ihe-tetpinalcamenyet the,alkyheadicalicn: nyhiaaiylbridge,

refers to a stable non-aromatic monocyclic or bicyclic hydrocarbon radical
BB G SERIG U LR BEH BTG SO RatM§ b thIZ g carbon and
filteey2pcanhamaty msupsefarakly Iaamhg\rir@mrﬂmmmmeemwmm atoms,

PQFB%YE\{: ﬂ e‘(‘/@§'?rb§ns Wratesar Lnsd raée ?ﬁ&@é&%‘e hEﬂ E)%ne

e mole a single bond, e.g., cy opropy lobutyl, cyclo
EyRIBHERS, %@%M%n’&%élm@neﬁe&eﬂwwgea@tfa%@ %@@ﬂﬁcwwlﬁhthe ring

the.spesification, the term "cycloalkyl" |s meant to include cycloalkyl

radicalg hlch are o |onaII 4 r more bstituent
selectedp‘\?{(on}/ the? ré;uopacrec}n&s |H§ch]) a?f(ml ken;?l“h Slc %#als an(aﬂﬁ radical as

Idafmﬂ@mve;yém@ aiktyop2ttydf ﬁmlk&fpﬁyw@mym@ycﬁwlmm substxtuted as

Q@W&pg@y@e%pegg)%yl@@gyg;heteroaryl heteroarylalkyl, -R15-0R14,
-R15-0C(0)-R14, -R15-N R14212 R15 0)R14, -R15- %}%ORM
I

-R15-C )WH_‘W RS |\R|§ j}’&@jd g ﬁageW@g Yg)ﬁ)féafnmg one to six

RIDNRDS)(SOHBRES)part ¢ihthers, msamm)ramem#@)b@ Rt (wihesetisstuted
142 BLEROLRE ANhETRL Rbs 0 to 2), 35and -R15 S(0)N(R14)2

(where tis 1 to 2) where each R14 is mdependentl\é hydrogen, alkyl,

haloalkyt; &cﬂ%}é%ﬂ ESfErSakramd P arACkalidn FRERSFHBYER, sontaning one fo
mwQMbdalb}dﬂf@temmprph&tefmmmuwgae&m Rilizis inslepengeantlyily

a tb stral ht or branched alkylene or alkenylene chain; and
gé% I%li%gls aﬁ?@n aloa?kyl{%ry%o ﬁ?ﬁ/ﬁl cy%?oalkylalkyl aryl, aralkyl,

heterocyehyt; ifé%@?@cy@fyrélt@ﬁmeﬂemmﬁtﬁaheﬁeﬁ?@&rﬁﬁémva@@rﬁmev@ three to
eeeiwt:ﬂa@oamm§ub$;tét@ﬂ<ryt§;gﬁmw@$tin@¢2@ Ikoxy réelcbioeygloalrionally

refer dical. as def d above having three to six carbon

oms l’i(fle“r?i % eg %lyc%%“%/‘ Ofa@c%?ﬂgy b optionally substituted as
defined alvovgdbyia iefelodtky Irgemap of the formula -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

optionaily substiiuted 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., cycloalkyl part of the cyclgalkyl radical may b tionall .
substitu ezd%ééa gﬁﬁ%ﬁ@b’@\%ﬁ oar}4 a%ﬂ(gffg%a}%/?%fcﬂ’c%f %ﬁéﬁ)%cf@?%?{aen%fﬁammg
e tyticarRytatdioatamy benoptivnhibasubstituted as efinaldyabmiesforay be
aptikyhyadicalted 2CAsf2CY IRyl Uik tgis.Ip a cycloalkylalkyl

radical as defined above having four to twelve carbon atoms. The o
CA-C1265 SRk Iy TR 81 71 &) B BfbrRligE s titlined a8 usrrrjaining
dbovefora eyctoalkytalkydleyougt 20ttalntiefeys ity beaing, wblpre, dhorealy

Qﬁﬁ%ﬂﬁnéh'Q?@é‘f%‘é&%@@é‘?@?’%ﬁ% },{ aagéﬁg!’ as defined above, that is

substituted by one or more halo raﬁc s defined above, e.g.,

trifluorofrieths? kA RIUMERTRTE iriamateneahil 2oicalaRgsiambove containing
%{J&wf@m@ﬂiﬁiﬁbfw@mﬁbﬂ E3d 3@@%&@@@ Qﬁ(é(l:lq zalkox%/zzlky;] radical may be
1-bromomethy.l-2-bromoethyl, and the like.,The a part of 25the

ﬁg}%}&?{@ %gé%§¥%§ﬁs£e§5%’ﬁ%?y %u%%?ﬁ‘u%g((i] e%rocV ined above for an

alkyl grévgyisulfori{arsaikdn i pefers abtiam falkewgl-B(dicdl , ad defifed an atkyl
akaveaihakiscsubsiimted-Ryme erenalg ragicals agdeingdabRvenaly
e.q.,.2-bromoethenyl, 3-bromoprop-1- enyl, and the like. The alkenyl part
8*%%3%3 ﬁﬁgﬁ%ﬁ?éﬁgg}'%‘fgg/%éagﬂk@ﬁ%ﬁrsubstituted as defined above

for an d&yﬂgwyﬁﬁﬁ@w%}mww @fﬂw%wﬁa@i@&i@éﬁam&aﬂb%&tﬁvmg
BRB-Rrematicsing radicathich-capsistaraffiaren ﬁ'&gyr\gﬁagg%f%%‘aéﬁmed

five heteroatoms selected from the group consisting o en, oxygen
aRdinRs BB RpRsaR UFHRNMEREBN, the heterocyclyi radical may be

a monogyglicelicynlia; dreyelimonseikaryslim ing\aystepa- whieh may system

[ f ridged ring.systems; and the nitragen, carhan or sulfyr
O e O T B SRR o
Rigtyaatom 1 apben Ghtiosaly eeatesnize ¢y aismtheh s paciely| ratiital
Ry Bedantially-ondulliciaduraleds & xampias tsHrLPeRIsF e YLREIERIS heny!
incéur(}:lae, l%#t! a@npotslirpiﬁ%a t% dioxola%¥l,.de?giahgdroisoqu.%nolt\l{l, N
PSRN IR ORI S SRS oRe R A I BRERT P I BRdg e "ary!
octabydedntoty | soctahy dromeindolys, Resxo piperdzinyd 2 @i peridioyhily
g-RuRRYErQlidiny b oxaroldinl RIpE iRk RIRSIAZHY L ARIPES 'I By of alkyl,

pyrrolidinyl, pyrazolidinyl, thiazolidinyl, tetrahydrofuryl, trithianyl,
Moﬂ '8y‘érlu‘§fl’,nmicﬁﬁ%hﬂﬁﬂyﬁ%‘fﬁrﬁ?ﬂ?ﬁn@ﬁﬂyﬁrfIWo%@ﬁ%thoIinyI,

ayclabtyditoo-teiemoyplyol st ronleigttitated etherwiseapesificaliy irieoR ™
specHieatinnsthe, term-heteroeyelyl -is mear igludehe A
sRecop e expuTptagelchyido mes o S oA,
TostNRiteHE SBlectBd M e iBup Cormdiéting(Bf QN1 JdnBaa, talbte 2),
ha;dbamdaﬁi@uk@wk i@Y?ﬂ:OﬁpXRf m@flg?aliﬁt«wgaryh ;ar@lm@r/]ﬁ)%tpalrxl/k |

. rocyclyl, rocyclylalkyl,heterqaryl, heteraarylalkyl,
S B R R R R R gy TYrCaoh, i
Ripsdi(oygRadkyR SB-REtNER LY 7Y LRIS M REBDOOOR Iesterocyclylalkyl,
kel R ANl QURL B R BaN(REA (RELBAM AL te-£48 ot 9h 2 straight or

-R15-S R16 (where ti .
branche@)a?kyﬁén or aTkenyﬁene 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

defined above and R, is one or more aryl radicals as defined above, e.g., benzyl,
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151 to 2), -R15-3(0)iR16 (where tis 0 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

R16 Ik | Ik |k| | k |
S o TR JRe B e SR N P APl B0ty
Wét}é@th&ﬁ@h@r@bd\@m@m@em@lgmb'éhmé@l part Of the aralkyl radical
N3, Cl2netanvsLitaiarsioaheiemerelybradicalas defined above

having three to twelve carbons. The C3-C12heterocyclyl may be
optionalty SUBREIEd 48 FRMEPABEVSoHR %?@FB&}&@}F@Y@&B”W”*“Q seven to
2b¢Hetaraeychitatkyl Tteters/to i radical Of theafalimputadiBa Reswbe e iReddy

g me}é'[e glical 35 'Qﬁﬁv%%ygna %u's%goﬁf}roge%%‘g%{g#g%g(’as%ara'ky’

OVG an eteroc

m@%w@wqﬁ@fm%éyeﬁﬁm@ ;ﬁ%éiafﬂf@éhéaowtf% Aglagiearat the

nltrogem;%?&@all%ﬂd@atb @mtbmm@tq;mmcaé@lkyhé@dé@@bmaynb@n;ng thirteen
g on?llé/ sub tltut d as |ned abovef a&p

r
ErecyElyP30paf o rfﬂt%e h&&%c&}cﬁll ky? raﬁlcdfan%a% Prad;ctal m‘?ﬁ&/be optionally
subsiiitiirsteasigetiifed! above for 20 st weyelyTgwalyy! part of the Cq5-Craralkyl

93 &ﬂ@ﬂ?tﬁé%%}é@l%ﬂutﬁ%ﬁfﬁa@aé befeercyshyali sadigad @goggflned

above havm% three to twelve ons. The C3-Cl2heterocyclyialk 3/
radical M3 HRYOPEGHAIN éd’ﬁ tﬁﬁ 8HTAE BERMG RedvdRsaR: s an alkenyl radical
heteebioyclylaiky =g i .18 bld eteroaey Bryefedictosaa5-ciedif8dmmbnveeradch may be

aromall QD&?M@@E‘Q’B@EEB@&'%&%‘E carban atoms,And H%’Req{‘y?ré%tfd‘c’a?may

heteroatoms selected from the group consisting of nitrogen, oxy%jben and

SaiRRinsHp S HESHELST 7RIS SATAPRDALHVE FritaRoRIFRYeal gyl part of the
m@ﬂ\@@yc'ﬁdibﬂyﬁﬂ@ bsicyslie arteUasylicd ngdeyBiems suhicbomayamshilgroup.
fused ar, brd a Jin stems; and.the. nitroge on of.sulfur atoms in

the Shete c{)a | Fadi %a?ign?a&? fgaipfﬁna ymgg’é%lzeg theeﬁﬁr% en ator m%mf/p &
BestordIkE quaR Al arEiAhsRed e rgc DA dnopliniiady sobstituted as
azeRwhacedinyl, benzimidazolyl, benzthiazolyl, benzindolyl,

benzothiadi enz thofura oxazoly d|o Iyl,
benzodl/é%? "bebl Bpyrar § banad ﬁgﬂaﬁf O%H??%Fa% ere R 1s'an
hehzofaran ool leeivad thieing (Jbertzcﬁhlopﬁerwlprt@éﬁzt@tﬁammgroup attached to
19benzol4 6Limidazahl 2:plpysidinyl, carbazolyl, cinnolinyl,

dibenzofuranyl, furanyl, furanonyl, isothiazolyl, |m|dazo$%l indolyl,

|ndazol)fl:y§8ﬁ48’6ly73f?rﬁ$ﬂrﬂ/ft?§’ H}Rﬂlﬁ‘{ﬁ’ 8|Eﬁﬂﬂc}’ Siﬁ(’ﬂgﬂydfc hydrocarbon
ma@bﬂnyudmlm@xamazzmﬂybrzmxaadégmyb@xambd paitanyophtnez nyifteen

%h%f%tmt%%%@y rBHe?QB ?ﬂg%ﬁlﬂ l%'@% @SNQ'Q%! bBH%%A@ %ﬁ%’)ﬁ!mbh s

pyrazoly pyri nyI pyr zin yrimidinyl, pyridazinyl, quinazoliny

@@tﬁ&ﬁéﬁﬁrgﬂumsﬁerﬁéﬁmwﬁatmfaﬁ%wth%aﬁﬁﬁé#?@dm@i%pzéwqw a single bond,
thigdiazniphotsiazelylotetrazelylo H@&M)ﬂy@ﬁﬂéﬂO@é@@VzhyUma&ﬁém@dun less
offierwise spegficalein. fhe speciication, e dorm helgroany s meantie

inc u'a\éshe eroaryl ra |ca¥ as CFGFP] d gbove W ?I are 8 Poné{l
srum@@imwaimh@@pmv@mb@m@@ﬁ@%m@@mm meoglmgrpmore substituents

GRNSIBLING K %@ér@ﬂ@e&%el@% B@é%lkﬂ»k@amhwy{a%m 9X0alia¥O cyano,
nitro, aryl, ar [, 20c alk ¥ kyl, heterocycy
Wét{gr@é%l?/'ﬁa&kﬁ W&g %&aﬁygﬂhg iﬁﬁtmracyciy heterdcyciyialkyi, heteroaryl,
heteroarylalkyl, -R'*-OR™, R“‘oc (O)-R™, -R™NR™),, -RE-C(OR™, -R"™-C(O)OR™,
-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},
and -R"-S(O)}N(R™), (where t is 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)OR16,
-R15_N(R14)c(0)R16, _R15 N(R14)(S(0),R16) (wheretis1to 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, haloalky cloalkyl,
R P S B Ko s Mseszr =i
IS e roay Rl kpteecrihl RI08; isaei Bpelidentiyeadinsit deireco Parstieiigritgiont or

Mm@%ﬁéﬁwgr%s@ékgexkeeﬁa%maéﬂdmf@@@hiB&@Qr,s ldaikenybalkyt,
haloalkyl, cycloalkyl, c%/c

oalkylalkyl, aryl, aralkyl, heterocyclyl,
RBRIE R GIATRS . R It RGN Al BT BELH 6f the
ddove:substituenisysc30 eastbstitutetove U004 Rhetaroaubtitefeds to a

heteroaryl i ' '
e AR e LA e BN S e
w C 9=

AL GRERST BiPiaterd AR Faro Kyl racied) nap hetapdanaierdrlityied as defined
hetescaryd radicalkasglefined above having five to 35twelve carbon atoms.

The CR-C12heteroaryl.qrou ay be optignally substjtuted.as. defined

above 157 SR Gt © B e Lo e s S I tree o
el forpauran RiRwhere Relisasamiy Fsaiie! asaddtinediapabesahaiRigs as
ahaterappl adicalasdefingd @bove. The heteroaryl part of the

heteroarylalkyl radjcal may be optignally, substituted efined Sabove fo

 ote PR A S AT R IBH I8 e oy B
eplichalycsiibstitatenasraeRneeatioiesfiof andilkykgiriped above. The
E%&a%%'}%}ﬁVQP{%%M'S&&WF%&% H%?waﬁr%lﬂé'n calirsdelngtined anove

above having three to twelve carbon atoms. The 03-C12heteroarylalkyl
RIb AT Gigtwally StBdttrad a5 oefmiedalbyvattramté aryRmY

grosiuR Heteroarylayoleaikybrefeystaiaaadical of the formula -ReR,

where Rd is a cycloalkyl radical as defi '

el G T e e R L R S g ehve

FadicalfmayoeelyasRangsatestitutt s defissel el sk radgel sampe

grRuRaikha betarearyk prit-eithe dietespanieysioalkyiagiaal may be
optiona,ua/g u,bs%itut(;f\d as definqd abﬁve for a heteroaryl group.

15"Hete Oryfg E@%ﬁ"brréjfg?s (fg 3'Pa f‘(i:(%lﬁoo?rtf?éj formula -R,R; where Re is

an alketidlpatlivhirafs defirrdaind vedigrl RS ischnivetetowey thaditad dstituted by
defingd-abousicTheihaternandpar s the hetereandalkanylragicalsavhe

optionally substituted as defined above for a heteroaryl group. The alkenyl
B&ﬁ'Bffoeﬁéfﬁé%e%o?a?yﬁ%ﬁﬁeeﬁ%ﬁ@énéaﬁ*%ﬁé%@é%ﬁdmﬂfﬁf‘éﬁwstnuted as

de:f'med);ﬁamwr@yiaﬂeerwhgmmtpywmwmyalkgh'drﬁfeﬁﬁ(m ahadiéal pht of
Lﬁ%ﬁgﬁm BaQHwhere Be.is.ap alkradisakanAefined RRave - Theyi aroup.

ydroxy grou mf;% be attached to'the alkyl radical on an%Qcarbon within
the alkyreefdit Trhéesiky than ke Hodicaly angrinst Rrag besdprisrakjuted
sybstutes as definediabiovedaean-alkyageouny . C-Gidryeksaxy alkybmoprop-1-

reenfyel,rseut‘% %‘e%%f%%%”é)ﬁa%qiﬁé“k%? tgxeeﬁi%]e%ga%(be%\{/? radical may be optionally
substituted as defined above for an alky! group.

"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

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

ﬁ&%ﬁ%@zﬁt@ﬂ%&f QR R feelosbusiran iz yefe rp?aFﬁaW or fuizy saturated.

ydroxyalkyl radical as defined above containing seven to twelve carbon

%t@ﬁ‘i@‘eﬁ sHEN peiRreRrlY corieals iRy QM Araaridimiay i distisizan
@@@@’rrtuterécamdemerdn@bmtprxa:mdaﬁs@ricgmupaothrazcbrlsmdrydxmikenyldmyr
refer arad fth omI | I
e e B e o S A LA S 9068 Ry
Zamaapwrarhyoeaa@b@rwitmmrre%mkeﬁppraar&w 4rresiReRy ﬁaﬁqérfitﬁﬂ
By@ﬂmlrerﬂmaﬁwmm@yrm@mfgmllemﬁtrtwmmdgfw@@awmphomyr

an alken 2 rox I re ers to
TR AT ST BB e TS bl o, sated
atbmrsﬁrwaﬂr@wyplath@fsﬂm:r(m;@mmwmmén@ﬁmméasm&ab@o Includ R

RQ%QQQ%VQ@U%% @é@%@%@@%é@%@ RSOt Lted by one or more
ydro>§/alkenyl refers to an hydro r#/alkenyl radical as de¥|ned

SRS ARIRY IR B RIER e BS R M e LIk B Rl ARl
Sﬁc@ﬂx&hyﬁi mpay@lk@rwltraﬂrcahmayéaﬁ aptibyaltysubkituted esidefikgd

Vi kyk to-Asl 14
SPRESSRATAN, e RS R el
ALy S I I B e o el o
qameR*ztﬁ(@b@awyﬁ:?&ﬁ@m?@eai@ﬁm% (?dlﬁ@i as1definedkdbeve)thattisvhere tis
ubstitu e ic s defi rruormthl

jgpa%i’cé e AR BabA s poTOrR L AR ORI ) where

eeﬁhéd abowdsfomdaridklygroopn. @kﬂaﬁn@wawarefer@/@@alismhmmyialkyi

ical a8, definsd boyebav 1551 68FNQN REQINSar TRy each R is
(%qig CGtﬁ‘h%éloalkyl rcrz?is%l9 be optl%ﬁa %%Jstltuterd asg defined atr)gi%/e};c A

BRSNS O AU SR B R IR (52 PAGTLAI G FbAKGRY TR and

- wherteRR 9sisiaytribealkylagretip asydefitied apdvelkVhtkytirajbakykyad of

loal
t trﬁfﬁ@qg ‘lﬂ%@%@@u@rw heaptigyally RUBRIIHH As Aefnad-aRae Mfine
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-Cotrihaloalkoxy" refers to a trihaloalkoxy radical as defined above
having one to six carbon atoms. The CI-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,

3l Foheterociclon neteroapyi A efned ahove. EEh XEORO TR g

ovetor & cyC oalky grou
@fryltmmewpaomwm@tutﬁ@é@wm@d%m@mb@@,rﬁmmj@@wy! radical

Fachbsteracygyhmpxhe ortionalnsubsiityted as,dsfingd above fafanciude

heterocyclyl group. Each heteroaryl may be optlonallé supstituted as

SRR ABER PR HEtEoR RN GBS T Pinb Ay be 5y Ai0RdY
ethenthyouglhcdireet hends ionspneeidizall; af thetrings miay: besdusedpdonaily

g@ﬁrgrﬂ%ﬁ %&ampﬂs& W&ﬁ%ebgf’&r%r%&(?wl%ﬁ% 0.2 syoloaly radical

stituted k)?/ary group; a cycloalkyl group substituted by an aryl group
ReiER MRt ResahEratddsyARder RaYFeidaTaaAy's %ﬂﬁ‘aph hofrany!

bBregxdgs! ylsﬂﬁmcﬁﬁéd@dlﬁéﬁwmpp%@di@@}rm@y bercopvestesynder
SSIQQ%SloI %al co ditions OEﬁ] %zol¥/§$ é[a?lz% lO| a# acr{%?nazol

compound o he |nven?o¥1 erm prodr oameta%iblic

bﬁéé@i@@ﬁ@@@@&h@ﬁ]mf@ffﬂﬂeqwm mawrphaﬂb@l@éﬁﬁww furanyl,

RESRBEIPIR o RERHTUGREY PR, Ima@tweimges@d@&mgme%@bwubaa@q{dannyx
need thereof, bUtE}i converted.in vivo tﬁ; ctive com nd of

nkRlon. BRearant ARR WMESIRY FpiarAraster eRARR 8?6‘?/?8%'1%”3”5”
pazentibgbmipouticafithie mﬂenﬂ@nm‘&hrmamewbww@howsmmwlmrmy

Jﬂ%ﬂ?ﬁ%@ G0 wgﬂrﬂ}x %%ﬂﬁﬁ%ﬂ@%@%&ﬂww tiSSHSxaliny!,

compatibility or defayed release in a mammalian organism
Bindgaiaarinugisiigh Sepritainys (2eash pht aid@ZQEylztﬁ i@%«ﬁ% azolyl,
i‘hﬁ)@f@rdﬁﬁﬁ)’c%MSIMQEQMW&@N&W@@mawIQUmh@ siddfication, the
?P MR atdr a@é‘%"%‘ LODSIvery Sy %e”é% AlaDasy gwarda’g%g m\fo‘%'-are

vers arriers in rug esign, ed

Wﬁ@ﬁ@'&fﬁphﬁﬁ?ﬁéé&m@aﬁRé%%ﬁéﬁ%ﬁéﬁﬁér@@ﬁ%ﬁﬁ Piesghe ey eRTBFting
WHHER a&mﬁ@rﬁgr@tﬁgmm byibeireeRcRNIeiIRxo, thidRE e, YRy,

08 ISP R BN T o R CIRH st L Merreaaiy
eaihipRtered 15@@)%%%?1‘&%@%&&%&0@?@55& @%@ﬁmd of the
inventienNnay De prepaEed Momag WL@QSWW%%QE@WYWIQWWQ ther™)

compound of the invention in $ﬁuch a wat/sthat the m@dlflcathps are

&‘f@f\?@& 'BitHR i TOUENE ¥ARID ST brin Hiv, 16 the'parent Uofadhd t© 2)

aftheifhaa)on FPYe dwingsdn diut e compeundsaf rieidnveatiendaniir éiydegen,
{0 | erc tQ, ARY. the
T L e R

ﬁ%ﬁﬁﬁﬁ‘dﬁb’r‘ﬂ@‘dh@@fe@é%@é RSRSARE Al BparoRy, frée aRTRGeSH ragirect bond

meé%l@igtﬁr@u&amﬁ@a@mﬂyﬂ&sﬁm{&%i@ﬁ@m@mg@zm@weaﬁﬂrsaﬂeym@nkeny
rqlt ﬁt ac teﬂ(e format enzopate I&Ierl%aﬁlves of zfllﬁ;]olt"uol or m|

f.a0g.penzp B
Punc %é\lC tr:o(:'uap Celagor}lla dnde’of the myvention and the Fﬁocycya Y
heteroaryl or heteroaryiaikyl and where each of the above subsmuen‘{s is

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

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,
b|t e like. "Optiopal” or "optionally” means that the

% b@e ﬁ%%\fﬁ/ de8 Eﬁg% BVeRtBP30circumstances may or may not occur,

and thétﬁﬂ'i@d@s'dﬁzibfiémh@dd@erahg%@wfmmr&é%Mwﬁ Rs is an alkyl

%B@éﬁﬂé&%&%@&%@é@%mt@g%tﬁaﬁkﬂﬁ%&Qgﬁésﬂ%ﬂr'fé%{ %@p*ﬁhe

tionally substituted aryl" means that the aryl radical may or may not b

Eﬁ £oReREAN thatRE'FE5EABHURHALTEY hetARpattEasHvt %&%Q%f ined
abdarfy radicalehaiingunno Shbstltytionrt 36 R denaceuticallyradeeptablee

SRIHRLyJlgnnoF excipient nclidesauitiout fimitgiion any adjuvant,

carrier, excipient, g%ant sweetening agent, k(\iA rgent preservative,
dye/col&'aﬁt2‘]1%%@%%ﬁ%&é@@[ﬁﬁé&aﬁﬁtﬂﬁéﬁﬁ@”@éé?ﬂ‘céisife%fﬁ@ﬁ@@ﬁt’,e
BHSRgNHng Ww@%ﬁbéﬁ%ttﬁﬁ@%@gﬁ% sedveakonemusifieriel
B@?@Rg Cer%g%) E}% bg é QI'[ %V%t (Fot%goanqal&r Admlnlstratlon as

ruse |n umans or omes

Pharma@é@m@awmmabﬁ@altb A chgded bbﬁhﬁé@rmai@d%macﬁti@mis a
salsalky! rabRarmagettically arceniables acid-addition salts; fséeééfﬁ%tzh QS6ve.

salts which retain the blolc%gfcal effectiveness and roperties of the free

bABSYCRATNA BRE REINSORGICANY BirGAEViE G dear BB Ie iR LRSS fyted as
farined avitlvérforganiclaeikis such a3 hbutatetdimitedrl Otahéyetectdofic/ cloalkyl

ﬁéﬂ%aﬁ‘%%?@éo%'&oﬁ%ﬂf Sillurigard, é‘é‘iﬂ%@%ﬁo%“?&%‘ﬂ%%‘é’@%}g%‘e

like, and organic acids such as, but not limited to, acetic acid

2 2-dicHiisisERakery s deia rafial ohkia faspdibiRdtidasp B an
am@a@e@@eawlﬁ@nw@a@ﬂe\t@@m&a@whét@mmmmmmd above. The
gamphoric %%'d amphor 10:sultonic_acid, capric ac'%n&f’r%b 8&"3@@ 2s defined
caprﬁ ag carponic acﬁ Cinna IC acl IC aCI cycl mic acC
ab@@wg@lmtéf@@aémroeﬂhaﬁbelamwhmﬁ|@fébﬁjh@ﬂ¢r§ﬁeé@ﬂf@ﬁv¢ ragiigal may be

SoavHEpyyRihanesulianiasid, JoaMa s, émaa,wcg agigd, galactaric acid,

ti id, id, lut
ocid, ol S5 Co LA E R U e PRSP AT Bjednen =1
aanid;dhWdﬁﬁﬂ&dl@b@@u@l@a&dﬁmamw@eteﬁ&nhecﬁoldﬁetaajkw gcldal on
nalelsacidyaiGacHmalpaic agid, é&?ﬂﬂ%@%ﬁ@!g HREENSARSHIRNIS may be

acid, mucic acid, 20naphthalene-15-disulfonic acid
ﬁﬁB‘PﬁﬁMe?‘r@% %ﬁ%ﬁ%%f’élﬁe‘im?o‘;@ %”r%[ﬁﬂtﬁ@t‘%md nicotinic acid,
oleic acit;-Orgtiianigaiaydliefacido palmiticoagidy pamvialaci disfirepiabis/e

'71‘8 an'%g%%“&fé%dcgr Wvie a6, salicyl %85‘? éltﬁwoé !%C%%é%lﬁg/ radical

acic dcid, stearic acid, succinic acid, tart ric aci thlocyan acl

ﬁ%l@éﬁ&@ﬁ@ﬁl’c%ﬁ thipd g @é@’%?ﬂi&fy%ﬁé%@@ and the like.

25" Phaf@}&@@ﬁ?@ﬁi%ﬁl&?ﬁ@&ﬂ@@tB@BI‘@dQﬂ?QI?@&Ha@QT@@s@éh@@@ Sats
reta{ the bolggllcal egfectlvenes§and|£ free CIdS

n? inin Itw atoms ] é) 1{“1 eﬁ oxya[ky!
?1 g no ?%l(?loglcaﬁy or oﬂ1erW|se undeS| a ese §a
mépaié@awm eRiditely cLaptinerg apiddinse @bawzd’ﬁ@mu@lbﬂwwnhe free

acid. Safis @eHverbiipmynomaainhaseniRsl ey byt Aot dmitaciRythe

sodjum, potassium, lithium, FEmmonlum caIC|um magnesium, iron, zinc,

SOEBH SHRGR e SRR ERts iy MRS Bribfehraty rorgamIE!!

satisanme dhdaophioniliyns gadiumd petdstna atalcuion, angkviagnesium
salts. Saltfssived fem.eraanic, bases, inclide, i are neflimited ©, salis

of primary, secondary and tertiary amines, substituted amines including
ﬁ&ﬁﬁ&’ll?é%ﬁ%@@ﬂﬁgtﬂﬁ%a aﬁ‘i‘mégd%@faﬁﬁﬁ%yd?ﬁj%f@%w the aikeﬂy‘
exdhange 4eginssuchihmanaadaiay isaptapymiaesnyl 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,

@EpedRimey 15 NrbigApipeigiteigsorzdnliine s af tealiianyPartioularly
preferedorgghiaRAseRain iseRanyIami e AiUNANIng: SN AnglAMIeSoove

trimeth ,Iamine,E dicyclohexylamine, choline and caffeine. Often
FOBIANY GRS B E R LR S1EBF the eSS0 RSk i fnverttigh dacvalkeny!
used-Herein ptherterna M oluatéttrefers tefardggregate thabizemprsas.one

or more-20mo @@Q&&%@FQQ% %tnﬁd@@g}@%%é e rc@f?ré%ia%bove

molecules of solvent. The Solvent may be"water, in w case the s e

S B8 BOEREHE MIBSRARTY, IENSolVét M Weran orlunic-Sohartoxyalkeny!
Thugatheaguspeubdsiofdisesentiaanianmay xishasahydrats,

includin onphydrate, dihydrate, hemihydrate, sesquihydrate, .
trihydrakt'qe-{?}'fjcg1 r%%%?gft% %ﬁg t%geﬁﬁe% gsr%ié%ggatﬁe@ée ?Sraé“gﬁd Hi#%‘ LGy s an
fofPe T RediBcg rifsbem d of iy entipreanagrisestrd éheolyatesy whilezins attached

athgr-Gasesdhegayppound of the invention may merely retain
adventitj_?HgaYé%@ng t?e a mixtur%ﬁf water plus some adventitious

solvent. RECR B OGSO P SRR 2P psFmiiaia 5 drsgituted by
dbrap dandrefitrsinve dabimed b avm edgunrifenenakyrat ce@pteslin thetart tfos

hﬁq%wemﬁyaﬁrp' i%gige%%sﬁafﬁ?%tﬂl}lﬁs@@e%% nals :

t W] g
rad alkyl group.
humans. Such a medium includes a P armaceutica Yy acceptaob e yo P

carriers, dilceniaiadNtigriRs iparksiorioalkyltadicahatidetingeaeer/gaving one to
amauntbrefessto thiad anrount abalicomeeundpfitheinwenianuhish cuhen
aeggg\i;gi%ﬁeraeg”ﬁ%@ armzpép(}a&/preferably a human, is sufficient to effect

efined Below,

treatment, as of an SOD-mediated disease or condition in

the 25mafiifiap eeverasitysdhammaitat etagnonmtsf Bampeuntdos thirihaloalkyl
igueuHion a&hr@?‘m@t .Utﬂ’aﬁearﬂﬁrl?ﬁfﬁia?llﬁ:ﬁi@w pliastive-amoy %Fdﬂ#‘ Mépybef
deg%%ﬂgfp%ﬁ}? %{ Sté:tgranspgufpn%, ta cvonfdltlon ﬁlng%%i;eventy, and the age o

B MAMMArD De treated but can be Yt Yosidly by one of
ordinar;'/'%kmahﬁhﬁ@dlhoha\/fﬁ@mgaainb&i@thmkadi{védgeimmatﬁﬁse having
diselasyres30Heating” @Hé@é@ﬁ%i%&?&F_b%{ﬁﬂéipyg%ﬁéﬁ?;ly sybstituted

treatment of the oflisease or condition of interést in a mammal, preferably a
TSN RRIRRY THE AL EB L YK AR GHPPof interest, and includes:
(i)prevettingtherdi stasticr ' cefwititnAronitiogclisring kyadnasomati=sed of two fo
RBIHSHEL RO PR MArmAL B ZRAP LR e N RS 1R ot
yet been 35diagnosed as having It;
heterocyclyl or heteroaryi 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
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

physiclogical 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
(iirelieving 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

phRlamn has Rotelheen watedaul and itdsIerelare Nok- Y8k compound of the

recognized as a disease but only as an undesirable condition or
@ﬁ&?@%&%%ﬁ%ﬁ?&?@%‘y BB S RIS & MBYdIR RAbE pdsh
miemiificer &y tolmiiajes H0THe! ﬁmqmﬁ,dmﬂs’ssafc_ﬁh\&ﬁmmtm or dheittive compound
BM’@?ME%@'MM@Q@%&%QW@%& %@fS el MRS t%%Xe%“ I%E[”ce:aﬁent

centers and may thus give rise to enantiomers, diastereomers; an

SRETBBIESRE e foMREiEnafon aXPRt e dU TR vIR1R Bpapsolierodrug compound
stereoaberaisiyi AR -sol (S ofisass(B)npaiblifor aprnefeidssd hea

resent,invention is meant to incl such sible is , as well as
B L e e e 24
Hres(Sr, AnEBYdamd (L)- isomers may be prepared using chiral synthons

or chirgl rpaqesiss ef srplwrddisiBgsanyantipes! technigues sYehass Nove!
EPLC u?g&g a chira!glceglt%mn. When the compounds described herein

SHYE SIETRTSdotibe boHERBHBTHET GhtePs &f FEBHL B Qg minfetrgiers in
@Iﬂﬁt}@ﬁewspé&ﬁbcﬁmtﬁhﬁdsbe,iﬂm%mdﬁédﬁhﬁdﬁai@@mmmnd
ﬁ&#&%&f’ﬁﬂe’és?@gé,%W%ﬁi@%ﬁcdr&@r‘é@é@ir@ﬂéﬁ%@t%‘?é'r‘?céoﬁg}éag,

are also intended to be included. A "stereoisomer" refers to a compoun

made UP'BfFHB SARTEUSIRRIISmaaTE By vk /<8R IseKIs Ut ieagRRcartiers which

differantrthreevdimensionalstructuressiovhichiareinet ierchenagablrintifigterad
resent invention.contemplates various sterepisomers and 25mixtures

R e e OB B R o S Beres by

WRESENS leeites! sresraepernpbseaieprireorithaivs dicore sumbtheray that

hetaametionsiars de Aesotanahit Fomanaaomish a MoIRRIR 1Re parent
another @tgft of the g.ame olecule. resent invention includes
0

h .
TR B S B BIHAS, S ERUTRHCSE i BFBtORS v =

ny sai
strdictareadimgranizeosedcenein isrbpicedindarsly o thisathemsic éanamming of the

fﬁﬁ'ﬁ%&%@%ﬁﬂ@%ﬁ%ﬁ%ﬁE@é@%ﬁ%%%@iﬁ%m&%Y@H%JE@'&eaves to form a free

Cambridgesoft Corp., Cambridge, MA). For complex chemical names
les%gyetgee amino or free mercapto group, respectively. Exampies of prodrugs inciude,

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
that is sufficiently robust 1o 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
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.

"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

exRanpiesrd eamRoiinchatdo R Met|); RS retiridh-alpQ VR Bhthe M BIaEYrvative,
ft e Inv n ond Wherexand retbot 1 A is ox %en%WB N;Elgj%goz-'_

7 50 R SR R R AR e HReLT DL AER hyaianIng

RS QW&I@W@W@V@@Q%H %@@@tz%@mﬁw‘r@ph@ﬁylhae hesoampovettiofthe

O i é;b@ ﬁ@kﬁéﬁb@@@%mg acceptable for use in humans or
%[W%f 5-DichlorobenzoyDpiperazin-1-yl]pyridazine-3-carboxylic acid

SMWIéthyl)amlde 10Certain radical groups of the compounds of
the invétitiomare.degigtect feintie as!tinkdgis: betiveein twd pastszotitie: salts.

compoudsof theayeatian, tﬁ%%?&?d%‘&u&%%“ &

f %@V\Q@@tﬁ%@@@%&%hmﬁ%tam
NN R92 R9 R9 15W is descrlbed for example, as bein

s BiReBrcianss ekerred a8 o) freftieg§e%rwt§(:hﬁ1)e Iphgiologically or
clesakipt @mdsmﬁﬁa@,t éﬂ@@ﬁ@l@ﬁw@u@mﬁa@mw@dbg RAWOURIBSC! fimited

t%) lt’l Fich ﬁnc Cﬁ \z;mbagm? J}{Jmcf ac;één re :)i%:EgP) % 1?18{%na%id and the

t to escr e a’Vv group att ache o] roup a WS:
h@(OE)DFtQ{g@nR%W%ﬁEM R limitethier W&safmb Yesteiptomestihacid,
m@e@@@\é@mk@g@icgrmw@ﬂ@eag&é@i@gcﬁ@agaﬁ.%négtﬁ%ﬂ%dnb\é%ic acid,
2 ];:%r‘{re?nlqjllgog [%%’ge lgtec%r%g E}/I”IC acid, camphor-10-sulfonic acid, capric acid, caproic
acid, caprylic acid, carbonic acid, cinnamic acid, citric acid, cyclamic acid, dodecylsulfuric
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,
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.

"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,
copper, manganese, aiuminum salts and the like. Preferred inorganic salis 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,

trimethylamine, diethylamine, triethylamine, tripropylamine, diethanolamine,
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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 (Il) 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-Cé6alkyl; R2 isselected from the group
consisting of 07-C12alkyl, C3-C12alkenyl, C7-C12hydroxyalkyl,
ebeeREREy ARGNCCs- TSRy HERRIkE! Ssiehpapssigano!
0yCbReydioaily) alkyle GEF-CE aistikyle 5E8Cik2heteripey clydedicghnanrd choline,
-C lalkyl; 2] ' ubsti n .
e e e A e
les@yrmne, [dathesaiialRaIk e a6 aNe P HitsroBRAAZER/I PIRetEiBary|
anstheipeaaniisysioaliit=R&isselectad fremrbeiananp sensisting@hic bases are

C3-C1l2alkyl, 03-C12alk [, C3-C12h lkyl. C3-C12 Ik -
R R O o A e LA i e CRER I e
al cAffriyeloalkylalkyl, 07-C12aralkyl, C3-C12heterocyclyl,
C3-C12haterocyeliaikyhOo-Qhzbaterpand andC3stadheieroamialkvlion. As

each R8 is oggonally substituted by one or more substituents selected

HesiHl HRaetolls EOHSiSRRG ST Clesolvy” G atAtlBaligITPrises one or more
@ diOteb akoahory 04 Coalkonye iticdbalkytsufonylphatooeyaie, dlitrdyent. The

Qé(%?%%éb‘Q@%@%ﬁ%%ﬂ%ﬁr&&éfﬁé%%@%&6@’8'99&%%?‘%@%95%&%@, the

aryl, aralkyl, heteroaryl and heteroarylc%/cloalkyl; R4 and R5 are eac _
MBhBS SBIBERAFRAN $Ydrogen, fEGOBRIBIITIEMN PReeaTdLV anan may

iikicromeibykianddReirGamBao 2B &iRERa B MnenthiRAae KAy drate,

independently,selected from hydrogen pr 01-C3alkyl: each R11 is

o e R T e B R ST sl sgipms. e

earRRI2 & thaepearidentpa0telsetcerivaiashydrisgerrteC tagsally.compound

BRI YEMMB PR EOMRILNdsta-frmLi: (M) s By BHRWOMP SFEAMBYUINGRS plus

direct%g to com our|1ds wherein W is -N(R1)C(0)-; ER1 is hydrogen; R2 is

eAE gﬁgfgﬁ §|%WPFR3 is C3-C12alkyl or C3-C12alkenyl, each

optionally Hutostitceetoaittoome tionbrefbal dogr dapsyiEsoand &RBcarpoeachs the

e A

E’Wﬂ? GBS CIRFUTAGS %'QF&WW% NEiRH ":’f!?ei“ RENTG r%}bgn;
R&;}m@é&@t%yelmﬁkgalkwaﬂ&iﬁ ORI oy elaatkeh t(3|fitterali_15(.1 slubsltltuted
with ony . . -Cetr

orCi-Con Rl S S e SRl S SRREI o e
IRESTIGE YRG a AT B e R Grotenmal, Pralisethlr sty rsu s st fifent to
gredprebeaspasisintdosanda i isstirectedita-commpouads wheligh Wik

-N(R1)C(0)-; R2 is C4-C12cycloalkylalkyl and Ize is C3:-C12hydroxyalk
R S BB TR o O MR R GBTRe e K REIPE Btk

RYORbiyErs, arfiermeRics IFeffR2Ee RE RBaWMRYaandeRzcine @eltk compound, the
bysiegen-3RAnethessubaraungt his.graumelcomerunds-obiprayia (1)

is directed to compounds wherein W is -N(R1)C(0)-; R1 is hydrogen; R2
FEEATEISLRBERY RNGTE RBAEHICTOhIREXS SR A AP raard fadthown knowledge
hydiogbn;dsnbR6zR6a, R7, Fea, R9, Rea, R9, and R9e are each

hydmgeﬂ@aﬁﬂg“ or “freatment” as used hersin 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

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 OI-Cé6trihaloalkyl;
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 (W) is dVeRIE® {50 BEERSF QRIS HHreheif VI TERIERS) druslopmest or

hydrogeiii) R2 is@i@l Peyiiteaty lalkylh R is 03-Cl2heiesoeyehdarof the disease
GPGhdiheteroaryl, each optionally substituted with one or more

substituents independently selected from halo, 01-Cealkyl,
C1-06trivaléaRryIBer g e e aﬁ@%ﬁ%@r@a@@wﬁmgmy&%tﬁ@d R6a,

W%F&g@nﬁe%bﬁfﬁﬁ’ RSy BadiRI8ane Qﬂﬁ]hH%ygéﬂﬁ@%ﬂrﬁHb%Mﬂdmon may not
mbodiment of the inventio t forth above in the Summar

I%Hventlonﬂ% Jrotp o?vc?oa r}% 3 %? FSHAGR gﬂ?f@%ﬁ%ig&? Yo’ é%éo%b@”d itis
Wi rani o st é@@oga@l@qamsﬂ%@@@rbm SUifus Wh isrslelsiciel fronalition or

QA’Q)W)wﬁ@%rwm@T@@@%«é@i'ﬂ'@é@ﬂ@@%%%@&tﬁé’eﬁ%ntmed by
ch)fdro% n or C1-Coalkyl; R2 isselected from the group consisting of

'E1%3 kyl, 02-C12alkenyl, 02-012hydroxyalkyl,
2002-CI2hyarogyatkenyliralirCatkioxy 08101 Zatkoxyalkidally acceptabie salts may

Q,%%%Ca/ﬁéoé}"éé(br%s%%%éoéékﬁ}’é%ké{hﬂé{é %@éﬁﬁﬂ&%’ o LhdHdmers,

heterocyclyl, 03-C12héterocyclylalkyl, 0I-C12hetero
G?@@tfﬁfé“f@r"éa%ﬂgmm%%i@@ﬁ?qg‘%ﬁ5?(&]1? Sigbstrtiterl 4810 b wioe of
sifstituenisrseleeied frorastie) group)consistimg-ofhalo syanmox@ds. The

thioxo,, 01R11 ICl’ a [.,-OC(0)R11, COORll C 2
R s S e R Rl S e bl é?ire"r
dﬁa@ﬁ@fe?@érymgﬁ@&awpFé@ﬁ@pt%@imaibt@iawshbs@tmed’«’bya@dd@)r or (D)- and

motessiAhstit sselestaddrom QQQW@% %
?jro M%?'Jiltlk P gC6tr|halc§))}z;1tﬁi1 C6tr|ha;{{)§?k§§?€ L&}&%gn&%@%ed

e 5>, HCGTRT. rBYRA £ S(BpRLyBen the

G;@memhétemfpﬁdyieaﬂd betéaariddyciahlkile RdrandbRaraneceaths of
independe ngnﬁgéﬁlg%ﬁg § %Esfygéei@@@ o@HQﬁstghlpz@orn%ﬁH@é! ’i%ﬁﬁgxy

and trlﬂuoromegg 6, Rea, R Rea, RY, and R9a are each
iFARRSHAERRFLEIB AR kARG RRIBRILT BantesaIkykawes RBk v oRer) forms
R8s Riea, ROncauthiR96 iatk:each independently selected from hydrogen or

Cl- C3a|}5\ylstgpé%§saﬁgr3%?&9%t§%5@5?@@9%3 %ﬁoﬁgeﬁther A& ALY onded by

group, while the remaining R 9 %nd RYA are

éﬁ%ﬁ‘ﬂﬁ@%ﬁéﬂ@%ﬁﬂifwwé&@@ﬁe%wﬁ?diwf@ﬁ@lﬁmmﬁ SauERI et
lﬂd@r&ﬁﬁd@@ﬂ&!@ﬁi@@%@eﬂ@mmventlon contemplates various sterecisomers and

mixtures thereof and includes "enantiomers”, which refers o 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.

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.

In chemical 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, methox

W G OB O RBOReR Yo O KB it OB R e
eaehdmdependently selected from hydrogen or C1-C3alkyl. Of this

subgropp- QfsAmROUNAS BRI AHLI2 Gl 9k CemBRHRER I8 dirfRledmmary of

10to compounds wherein R2 is C4-C12cycloalkylalkyl optionally - i Rt R RS

L StHEREa DY BRE Sranbrersaibsttubriid SRIvERY ok thé gl
BohSiStiRG ok EOR", '] B3atky bor asyk: Ridis pheny! rptionatysuhssifietd R® is

16 0r. more supstit elected, from,the group consisting of halo,
gﬁ)/éa%%&r%gr&gg ﬁ?/]gt‘o};%’, %]S%ﬁ% #ﬁ?@?&%@%\i\gﬁ%ﬁl&cetrihaloalkoxy,
C1-05alkylsulfonyl, -N( 1, -C(0) -S(0)2N(RI12)2
15and cycloalkyl; each is independently sé‘lectea\from hygdrogen,
01-Cealkyl, C3-05cycloal Nd each i

independently selected.ffgm hy r érCe\aJkyI. / Anot
this subgr of cgmpounds of formula (Ill) is directed to com
wherein Alis'oxygen; R2 is 01-C12alkyl or C2-C12alkenyl, eagh optignally
20substituted by one or more substituents selected from the gr,
consisting of halo, aryloxy, -C(0)R11, -0C(0)R11 or -C(0)0R4;/R3 is
tiopall i stituents selected.from .

B e i e 2o
eadastfrarramylietYbeatdRaloalkoxy C1-Cealkylsulfonyl, -N(R12)2,

-0C(0) HREhir C8)ARd-bup3 () 2N (B @t cyelealiodngashl dspicted herein as

ndependently 25selected from hydrogen, C1-Cealkyl, 03-C6cycloalkyl, |

R T BB o S S AR I SRE B RS Bho EFBGRRT AR the

&sdichviRd 2oisnimidelpendently selected from hydrogen or C1-Cealkyl. Another

set of this subgroup of compounds of formula (lll) is directed to

compounds wherein A is oxygen; R2 is 02-C12hydroxyalkyl,

02-C12hydroxyalkenyl, %a.ch SOOBgonallyRsuQstituted by one or more halo

groups; R9 is phenyl opti b

selected from the group ¢

01-Cealkyl, C1-Cetrihalogtkyl, O3sCettifialoalk x&}ﬁ&gﬁkyls |I§onyl,

-N(R12)2, -00(0)R11, -C(Q)OR1 N(R12)2 and cycloalkyl; each R11

is independently selected fiomthydroger; ealkyl, C3-Cecycloalkyl,

aralkyl or aryl (optionally 355ubstitut§gia th ane Bfmore halo groups); and

each R12 is independently selected R™ R

W is described, for example, as being -N(RNC(O)-, -C(OIN(R")-, or -N(RHC(OINR -,
1

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

V linkage groups are meant to be read from left to right in view of formula (i) 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)0R11, C1-Cé6trihaloalkyl, cycloalkyl
and aryl, and the alkyl part of the C7-C12aralkyl group is optionally

SUBLYRR 83 In¥OP FrRIESHBSTLEHR MN TR pent iR éBleeron R is
Eﬁiﬁ%@bﬁﬁdéﬁﬂ@,S@&éé@ﬁﬂmQ@éﬁ&B@ibR@i@%ﬁﬁymﬁi%}é}ﬂk§q@i@|@§mup
one.or e substit ts.selecte om the group consistin alg,
S o o CRarye O o RSB e ARy
Ql=Codikgisuifeligh UNIRI2)2y:0E{0) R 1 S-S0 B2 N(RA 2)2=dind

ayclonlets.eagh frdyis dadenendenilyselpsied. kA K98RNl substituted b
C1-Coalkyl, C%-C@gy cloalkyl,sar%IkyI or akrﬁyltfoﬂptionally su%gs%tu?gdy v?/ﬁhsmme /

SHE SF e S BHo05 S Bl R LA RIS IEN I EPRHEEMIG dalc fea Frafy! -OR”
h@dfaget! 'oCC O ballodiknotternist, didhissytigraup dfaeropgunes of
f is dikected | i IS ; I
o o B e AT O R e e
&Sﬁ%?@“ﬁf%tiﬁ}éﬁ:ltshmévpéﬂg n@@@@&@é%ﬁ%‘#ﬁﬂﬂt&g@@a@wdomky|;
]fﬁzmtsqmieﬁwmm@flmms;tﬁm},e,dmmm@ﬁmgi@ub@mgl%@t%{fglﬂ,ected

the group consisting of halo, cyano, nitro, hydrox -Colkyl,
T B G R i
Be)re s ovE(ByoR 2 (B)20terRl2 ubadWdbalkyE eativR Blbstituents
inelepeRceR\selaciad framshndraaenciitepatkyl Gasoaneloalerlirinaloalkoxy,

anlﬁyl l%r ary (ogqulléfubitgu ed with one or more halo %ggupsg; and ..

SEeH BRI, rcrspaRAEHIy DICREIHORR YRGS Ao st GRS
s@@@w@&bmm@m ds h_uft&nm:wﬂa_l ,(Ell')yisadériﬁgt_,elﬁbte r%_qﬂ)mﬂbhlﬁdszarylcycioalkylg
WREHGINA 5:0xy0e th R A5 A PRLRDAIlY RUDSHIMIECL W), ONE QIARS Gethy,

substituents independently selected from halo, cyano, .
FEERNE RPN oML L -B0)IR R E@NTR1R)22nd R™ are each
Ghfmribatoglkylecyelaalkyhieterocyelgl-arglicneteraan/! anthdependently

I . Iceds | optionally, substituted by:> . . ,
e e T P AR R S5 aigpenconty
ssected fromh Bohoarsger: c3sa58Ikyl, C3-C6cycloalkyl, aralkyl or aryl
_(ogtionaﬂmmig@ml el ;s&th;s@nﬁadwn@fmadqxgéwi%@ﬁ @aebn%la%h s is
independently selected from. hydrogen.o -CGalky|. Another set
e T B O RS T e BB B Bunds
VWhebeirypldsloxaden: R 25 £0C-c RN stefadbyl distivnatiysubistitnadyl Hybetimted

3o m@r&%@@im@a@ﬂ)@q@@aﬁemﬁew&m@& ing Qf halgyseyan,gre g
, thioxo, C1-C3alkyl, -OR", -C(0)1R11, -0C(0)R11, -C(0)ORi1,

%%0)‘&(@%)5 ARPCEESN Ry 1: R3 is phenyl optionally substituted by

C1-CéetrmakbatkyloyGliCatithalpalkory ceach Rt 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,
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.

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-C6alkyl. Of
this set of compounds of formula (I11), a subset of compounds is directed
to compounds wherein Cl CtheteroaryI is selected from the group

conS|st|n r|d| azinyl, indolyi, indazolyl, s
enzoimida ée”"n ﬁ%&p oIV, fﬁﬂ(ﬁ%%g%bg ﬁlﬁ“"&?ﬁ&%ﬁﬂ’ky[a!kyi R%is
ﬁ;erﬁataihykytﬁihcaazd{ylathma@tﬁhmﬂdgwlaazirﬁiﬂ RUAROtRE, &6t BFTHAS, and R*

%l,@gggm.]% ,qounds of formula (lll) is directed to compounds wherein
A is oxygen; R2 is C3-C12 heterocy FN)//I C3- CtheterocycIyIaIkyI or

03-C1 2RI ERARAKGH A B SRR SRIBBRHIEY By SR @ Hidralirected to
mbﬂ“ueﬂimaﬂfﬁmm(ﬁhbtq@ypﬁca@mtmg;eﬁham CYaDQcPABalkylalkyl: R? is

R e
@@L@e&?ﬁﬁwaahawﬁ@m -Osiiltratsdikoky; wHLR RIS ﬁ?ﬁﬁd@@ﬁ@i@htﬁﬁd R®, R% R,

wkq@@ﬁ%mghyﬁm@mrgéa@@ﬂkﬁ@a Cécycloalkyl, aralkyl or aryl

(opti ubstituted with h d each R12 is
intepe NI SBCIRE I hSERHE S o D2 A BT e ghon = o

@@mp@wmv@ﬁeftﬁmmas(m\) (BSYSéDTarth abovesogrottittisubgtoup@okylalkyl R is

eamnginds ofdormuta. ¢il) i@@v dI0- £ UBROMIILS WhEHE] M{hd&ﬁ@@ more
each 1; A is oxygen; W is - N(R1)-; R1 is_ hydrogen, methyl or
ﬁ%baﬁt&%sé?é%gfé’ﬁ‘ﬁﬁ%ﬁéﬁ& BIBatRdGrdm r&gé%ﬁ“?ﬁﬁi?@”ﬁ%fb"rara'ky'

Retmyl Rhetheacamgdrifbsromethyl RAHRRG Radf, RE R85:RE2 R8as Réa:h
@Ig gie%are each independently selected from hydrogen or C1-C3alkyl.
250f this subgroup of compounds, a set of compounds of formula (lll) is

directedNtEEBRFH SIS Sh Fly 8 13xcyel danitypbpve in the Summary of
@-Gleeystoallyialisyd: eashopmiensliysubstituted By-2n8;06 Hﬁ%gounds wherein

substituents selected from the group copsisti k
@6¥rﬁ1aloaﬁ%yfb%é?y‘? 55 ISO?Jhgﬁ%/zi ggﬁ%ﬁé}%f%%%%?m&%ﬁﬁgﬁ o":t‘ml
nﬁ%ﬁFé $ibstiteenbsFseeitteebfros e @bgp@émhm@f@@mm Ci-Cealkyl; R?is

Ghibatinedaating gReB0kisBliBatoatkoxy. aned each R ydroxy(aikyl
§F§D ndentl a%eleied from h)ﬁ/drogen C1-Chalkyl, 03-C6¢ ?oaf(yl ar
a

RYfroX et tis Sbgialip aritg &1@%)’6 alihula (1)
i llrectetbkgtitgbandsWvitaraialiR2 &@lﬁﬁa@'ﬂfﬁ@?@ﬂaﬂeﬁnwcyciylaIkyl

@ S5k Qf Grarelaalkaxya QQ?*EQEHVF%EE %ﬂgﬂﬂﬁﬁ“%% l?gdone or

y one or more substituents selec om the 35group consisting o
&%rﬁos%?&“tﬁm%&@&?ff@éé{w“@(@')@%TlCOO%%éﬁ‘QPiha@(@y@mpxo o,
«:eo:)@umzmweem?*cbammﬂéloa:lwmﬁlommmw BryINRS,

Qe AR Ul s S B
CNeCB AR eYCEEyEGEIRYIY avien W@M@ﬁﬁ@@r@w@tﬂmﬁd{emﬁm%w
ebmeith haiorere UpRInandieaeh R isindenrpdentty, trinaioalkyl,
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
selected from hydrogen, fluoro, chiore, methyl, methoxy and trifluoromethyl; 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

selected from hydrogen or C4-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)0OR11, -C(0)N(R12)2, -N(R12)2, 01
Cétrihaloalkyl, 10cycloalkyl and aryl; R3 is phenyl optionally substituted by
RAfOE CorhnaloRIt br8 RE AN 365 A G RIACR TrdlEpReRTIRETY
selected fronmhyarggen: 01-Caaligyl, C3-C6cycloalkyl, aralkyl or aryl
(optionally, substituted with one or more halg.groups); and each R12 is .
indepont T LB e A Ha g B LA Sy oS i
giffistelinfe prioPthEdRVERIGI asaset feralseve i this Suraaaey Bfitie Vv is

1lrvgniinD, rnethe-opRKPRE soMPeUAdsEf formia UiDds direstrd denty
compounds wherein x and y are each 1: A is oxygen; W is -N$R1)Cg(l))-; 5
RELE R BN OBy PG 22 ) loBTBR M P TioTomety dnct R
&RI0ErapYImEtRYT, RS mpihyireptiohdtijendrstiuted &y dee fosrmoyerogen o
gjtggg nts selected from the group consisting of fluoro, chloro and
trﬁ‘luorométhyl; R4 and Fe are each hydrogen; and R9, R9'3, IR7, R72,

ice, ROS! RY BicPIRYR S0zRERAMH RYIIGGEH!A N hinStReT ErRbiBaRHBRE Srdirectsd

the-twventiads aghsetifor alaavedn, theiSummary efttbeipveniton,aneihene or more

r ompoun ff ula (IN) is direct fel s wherejn, .
B R S Lo P o e b
ohemyPrtonalig BbshIKaGRIGNEaIY StpstRuisdbene EbRed;Rmife group
?Bﬁ@)ﬁ#ﬁ@%@ﬂ@lb{ @é@bﬁﬁi%@\mmﬁr@%@d@ygl s\loskitnentsiselected

(0] e grouyp consisting of flyor, c ,an romethyl; R4.an .
JetlohtsS oMot il ety (il ote 18- Gl o AN N
laydrogers yldeRe & Hydndgeandrethyssttbigicoirdyl ko byl b saiky!,
anotheremiodimant-of e inyentgn a8 et foraowe e SYmIMay ffdrogen

the Invention, another group of compounds of formula (I#I) is directed to
O5p&uREE 3owherein x and y are each 1; A is oxygen; W is -N(R1)C(0)-;
1:21 is hydtegess: miatiykobegtbyl K2 isrPqpenybe thyhor3dfihanyipogyko

t group i jopally substi ope e -
R e Fors Sh it i oy SRl Eegygionaly
SHERILGRiBRAME SUibaSE P B GHESoraRE IR SUPBtitR Ae S rst@sife Rl halo,
theigroucormsistimgreditres ablonmant kifluaremetbplidi4igrdiRetae by one
each hydr : 35Re, Rba, R7, R7a, R8, Fea, R9, a 9a are eac
SO LY TRy, Mmoo Ao a e i e
&ndtheten bogifiatostitre nedttion eaikeuy for-Soale iy ifheyS utmaty of

thec(0)R™, -C(O)OR", -S(0),N(R %), and cycloalkyl: each R'" is independently
selected from hydrogen, Cy-Cgalkyl, Cs-Csrycloalkyl, aratkyl or aryi (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
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

substituted with one or more halo groups); and each R'? is independently selected
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Invention, another group of compounds of formula (ll) is directed to
compounds wherein x and y are each 1; A is 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
?&?JH@ﬁOQﬁ%{)%Céf%?g‘%ethyl methoxy and trifluoromethyl; and RS,
R5a, RAnHRZa sB3;REa,skR8gand tROarase eashohimrogen |l Mdnjaadteio

emhodimentplihe mvseggg asieeLfpr gb ¢ r%iuw g@alliéﬂﬁ%%@t@%ﬂ%ﬂhe

Invention, another group of compounds of rmul

Sorhpotinbi Wisrih RPERBIP RS RsHad RViguxpaaieeIbsgINERgependently
Bel!é&ibddﬂ’@ﬁ&ﬁ}dneth&!aﬂkﬂthﬂml@(@ﬁ,\ﬁ@@3'IQ/L(B&H@EBE%W'@@M@WMM aryl,

tut n sub tituents selece fom
e B e e R S e el s or more
ﬁd@ﬂ&ﬁéﬁtﬁﬂ%@%@@ﬁﬂﬂ@ﬁi@lﬁ%ﬁé@@h hitdiesrey: mlgroométhyti FSIH ' R’ is
%ﬂgn’@ HHME@V@}B&/ in@Bd BPoRPh 8o BHsR38nR3E%80¢ 988G oup

each é‘/" rogen. In another embodiment of the invention as set for above

RS &9 SPHEHUERGBY SRt er GraGH: o corBSIRRISYof formula
(w)cl:smm@cwd:x@ eam@maytdsimhﬁremR%)ad-gb@f@ﬁé&h@m@%ky@e@; WR12)2
IS 6QMNERY)- B I8 ydrng r(HSthE'M' QbR 15 358 He@}/I@rg

R3 is phenyl optionally subs uted b Bg one or more su stltuents select

frorahe \gRtth BEHSISORGt fmaﬁva" HI@I"@%HH’[?Hf}M@?d%ﬂ%My’I“%”ﬁd‘ﬁS gieps);
e&dfemﬁlﬁaérw&mé‘péﬁdmﬁeﬂé@wﬁéﬂ/dm@e@deQoﬁk[lqll@aaﬂﬂﬂthw

methox rlfI aoromethyl; and R6, R6a, R and R99
are eac/}<1hrcljz/%I rogen f%%]ﬁn é}rf?g{ﬁePeﬁ% r%uenn so e%@eﬁﬁ@n askgcéttefjor?h
SRR TR VERIRIMAN oK TS ition; @gloup of Cofpsliadsadiforntia
eyf)dﬁéiw%@ﬂ@gﬁq&pmﬂoHHQ%Ms@M@m@bﬁ@rﬁ&%@ha@&@%@e@from halo
é(gre en or Oé%j:glégl R2 ||sselect from th rgup consisting of )

€ AT 053 WHP&% PEB L IoRYRHER S
Gsm%mya&grOOBM@MkawI@@s@ﬂ:@cyﬂoaﬁwiedkyl Cq-Csalky!,

| +Gh«E12 14
& §f§ﬁ§%§§fﬁ%§g§§%91’%382&‘36}%@%&’% N ot

fbRUtited By ORE &Y BRI S el waﬁpﬁﬁ@amnﬁelected from
(t@’d&lgmg@:f BadtkyoX0s-Troxds 8tyC 3adkyll cORL o E)OR IsLibstiiuted with one or

%r%%%ﬁ%'%%!&fi' &X&'QQMW‘?&%‘&%}S@X&eﬁ SRRISHORR AN 3 o gen or

heteroarylcycloalkyl; R3'is selected from the group consisting’o
E368Palkyl, 03-C12alkenyl, C3-C12hydroxyalkyl, C3-012

35hydrexysaticeayt, &3%%5@% @Bcsaqgaufwsyadkmn@%mmy@h@@tgml to

04- C12 /cloalkylalkyl, 12aralkyl, 03-C12het
6%”@?50 gr%ci//c %;??r %81 hestaéé%ar '3h &@U\Eﬁ% @é‘p%gf‘ﬁgﬁ(o more
Whieiteardh ioflere ndsovly F@Ggmdpfsoméwaipngmw Substiirgd-BRONECHDIR ',

DSt stity iseleetedfipmthe-gre Fih“é?é‘é ing, e805oalky iyl, aryl
gl Cetnhaloa%ﬁ%@r CGﬁal?;g]lkg)gy C%{ @ 106a}?kylsulf8?1¥/cy e

FRECAYAAS! AR R AR T2)2 p*@(@ﬂdﬁﬂ‘i”ag’(@%%ﬂ‘i%?
Eyelvdtiog|chttg el tangdichétexparplaitl heterrarytcizcionbalh dRA dmnd:
d
ﬁ%ﬁ??@i‘%’?ﬁ??ﬁ?&érnetﬁ*@%% TS A, e T Wit Lon or
SR é?ﬁ‘yl%@é?f&é%tl@@e?@@ﬂé fr&ﬁ%&@ﬁ%@ie@?&m&ﬂ”ﬁé’cﬁrﬁ%w
WaiRHyR88, R2, and R92 are each mdependently selected from

hydrogen g, 1004 Sﬁ\]&w rﬁ?p%'%’%{ ato ﬁg‘ﬂ ack reget Gf

are an oxo group while the r maining §"and

R@@%ﬁér@adﬁﬂﬁfs&p%rﬁéﬁmeéb|%cté@fr§mh%@é¥p@?f@@l€ysaw§mﬂéed by one
enenefRaibWaeRls 88 R22 teaetheyysith epRsehiRyZREa, apaR9aErMoxo,
an alkylene bridge, while the remaining R6, ROB, R2, We, R8, ROB, R9,

and R92 are each independently selected from hydrogen or 01-C3alkyl;

each WI is 15independently selected frot hydrogen, C1-C6alkyl,

C3-Cealkyl, aryl or aralkyl; and each
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R12 is independently selected from hydrogen or C1-C6alkyl. Of this

group of compounds of formula (IV), 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

donsigtiag. oPRalo: GOIBEHIRICRIT T artdl QLB Btrif&ialkdky; amdtl @aChirinaloalky!;
RElsighadgnandently salesied droponveeasnakir6salk rinaloatkoxy: each R
03-05c cloalliﬁll, aryl or aralkyl. Another subgroup of this group of
RO SCOTY SRR U3 e CHCHER 16 DeB b e VRGN ety or ar
C-tdrzahalivstiptionaliyhsulsstitutedsbyadmeronmprensubstitUents selestedently
fg@@&g@ gwﬁﬁggﬁigfg@f_@g%pRll or C1-C3alkyl; R2 is phenyl

optionally substitutéd by one or more substituents selected from the group

consistig BRI ligmiHa Eh- e stirrsbaikempangieicirected to
R&&zmmﬂemﬁ@eﬁﬁ?&elgﬁfcf&wE@ﬁ@g@@éﬂ,ﬂ@h%&bp consistér}g of pyridiny!,
-CHC - rar ..30Another, subgroup,of this grou .
I A Rt R T 088 o
dpticrall. substrite sy sheybiinfsieziysthizanty sefboteid &dny/the group

consistingofidrale; oRRs L cdrE3alkubRbisBhenyd entianallysubstivsed
%one ordmoHe substituents selgigted fro Wa%w%e}egroug consisting of ha

halo,
SR SAIRTT 34 TP B0k REKo it RGN g v o
Setdetba oy 85yt reepmoBibCoalkyhOBE6 oycloalky imaryl orbatalkyits selected

com our?gggv{hereiqjl? iS Féé%? %%B%%qg%%y%}%%@l i : Et(%%&@,

3-0
TR IG anH OINGE S B AGH oA & gyl optionaly
swbstitmﬂts;sem,téﬁ-fz@trlmﬁmgerpm mﬁ&m%a%kbajpemw’qé independently
- . itut one,or mo .
S B R S X eprenatii
SHBsEHIEGHIHRRE 5 EnPERBiP s Isand Gsehdenily serastedefityrelectad

yshiageinodt Gealkyl, A3t Cocycloalkyl, aryl or aralkyl. In another
embodlgﬁgg 9 ct>he vention & ssgft f]:JOrr %?O%ﬁijglﬁtg%fﬁ%gggégéggther subgroup

Invention, angtrhéjlpgorotﬁof)ngfoggmpoun SO

EOFHoDRER s Oiviveraire X Hhig yiereleshshobrerasin (x1vibdvgaragem, yrethyhch 1, A
08 Sk RS benzyliR3is Rheny) eetiepalhesHpstitiies BY one ©F Moe, -,

suf?stitulalnt sel ctgd féom the group consisting of fluoro, chloro and
{RHGBFORTEHY £ 1R Shd 425 M @it THREp SRS SEIL g HaK and
tyirorpene thiub rnccRfo i Nty rRétiRikyrandrfRid romethyl e R Gently

RO2RY RBienR%JR5a !ﬁ@ﬁ??aﬂ%ﬁaa are each hydrogen. 15In another

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

Inventié, ERGIHRT 'GHELES 6PEBRITSIINASSBt FhRTIRCHNYStirsetea th!) is directed
compopngisivhereinxnd g.a08.epsbalkeacitRE. ishyekegrnymnedi obtonally
S S el A B R IR o
friftbordiethyl>dtihalna b draneath ingbpeyidaioy d0salestidddony ons or more
Rydsogem:dleerstshivse hethupeshoxyng: kiflyoromethyk sk R
Ci-Cetrihaloalkoxy; and each R™ is independently selected from hydrogen, Cs-Caalkyl,
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

group consisting of halo, cyane, oxo, thioxo, C4-Caalkyl, -OR", -C(O)R™, -OC(OR™,
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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 CI-Cealkyl; 25R2 is selected from the group consisting of

Ik lkenyl,.C7-C12hyd kyl .
e g@%ﬁy&%”&gﬁ? (@@éf?a(ﬁ&bé%f@%(@gé%%'&%ﬁ‘%,a“d aryh, R™is phenyl
GR@aPepoloikyk Oy 0D cPetbalkiihitiglk ARG Ddrimkigalkoxy; sach R is
.%f;é%ww%v&&yéd%mg&%@éacwwﬂwg €l @lﬁggisrm%kaww aryl

C3 CtheteroaryIaIkyI each R2is optlonally Substi by qne or more

QryshRl YR iea B the" JrolD CHRSIERS BROFHET & afbingggendently
thioxeisG3alkybgdRL L -C(BRL1, -0C(0)R11, -C(0)0R11,

-C(0) Nﬂ\'ﬁ%ﬁ?&* SQ@%&&% %Q@Sﬂé%én%%‘?%‘ﬁﬂu@e RIOSYEIML M

heteroaryl and heteroaryl elected from the’group

CORBRYTRP RO P akd” @@a@q AIREHSN - B PsHiydReManga, or more
%ﬁmyﬁ@@@%ﬁ}éh%@&ﬁ@@ﬁ‘éss%@ﬂ-ﬁé‘i'&%ﬂb@l&lbxo thioxo, C-Caalkyl,

-Gl alky 120 lalkyl Ik
%3’-%%@%&0@%?)%0 é %I%rbg@ gﬁyl %é:?ﬁﬁ %érgétrrflrll%ﬁalky!
mi@m@:@r@m@m pleeivh IR pohallistsubstiuted Gy Grshetanlbyé or
@%WMEQQ&%%%!?@E@WfW“ﬂsﬁhﬁﬂQH&HB&Q@%@ﬁ%@éﬁM?h?é{%nnktfocsalky
hydroxy, 01- Ceelkx{l 01- C6tr|haloalkyl 01-05trihaloalkoxy
o %@Z‘ﬁ&ﬁ&i}ﬁoﬂﬂ TRA) 2°0PBRBR T1PSEHETERAT, 0@@}2"&&?@1‘55’ groups);
gydleatkyR hétendepelydiarity hetertaryioycloaltodeRe GndREkgre each

indepepdently selested;from Wﬂ@(ﬁ&%nﬂm &Q&%& ge;%b@!n%%twmaw of the

trifluoromethyl, cyano, nitro or

AMENEOD. ZROBSER Fﬁa%ﬁéﬁ%@ﬁﬂy%%ﬁ tfé?t‘]nf%?n H%%Ef@ﬁt%? @1‘2@989&57!@5
m&&whydn@gear@re%@SAIlsybx@gsh R\lﬂsIS\lﬂd@@@Dﬂeﬂﬂ}’s?@l@r@@Qﬁfrﬁ@ihyl or

agen, Cl C6alk C C6c cloalk Io aral l; a ach R12
g%}l%ben e%ﬁ/ospef)epery r?c? rogg ea é(f(éféf%“} onali subs ituted by
RUPPOU AR HIRSHivRNE (c\fféﬁ)cf@%img“réh@ @)’p@@m@m@fcﬁw@m@h@ro aﬂd
somneHRds WReraghy R2 4Gk IkeyelpalkyharrC4=CGl2cyploalig/lalkylRe ang R

each (B h%nallé substituted by one or more substituents selected from the
%ES ?é? 8 of halo, C1-Cetrihaloalkyl, 01-C3alkyl or aryl; R3 is
phenylipptiotadysobstitoted d\iunevenoresubsfiuentyselebedfromary of the

(RGegRnP £RARISHIG ﬁ&%@@mﬁrﬁ%&éﬁyﬂr?w&g&é@w&om ounds
01-Cétrihaloalkyl, C1-Catrihaloalkoxy, C1 Ceallgé/ sulfon N(R12

%E@Mf”dd(éj@ﬁi‘ih 5(j %ﬂ’(#@ﬁé}z‘f&ﬁﬁj Bo& dﬁ ?é’Piqg@” methyl or
muﬁpéﬁehemmwmmmwwmdmgemm @m}@RUSFGS@mekwbtwwhiiy
Qut?srt%l.l ?9%9@%‘? rﬁc}rg QJ!‘QQ?LP Q%B Q&%@h 'T%%m&?aﬁf igsq&xgo%of fluoro,

pecific em ments of the above-descri ps, .
%h‘BQ?&Jrﬁéfgﬁd?%éf@%Wb(ﬁb@ﬁéﬁlrﬁf@ SRR ERY () FaV)F’anai(i@ e’ R,
giscRsedhesetnrpdthgdrxampies sehiartybelovethyi «tf0ae EmbpstmeRrtny:.
the me{hods gf }heemlgv&mle afr%dlirr%:te toward he rg\%trlrr]ﬁ gﬂ;}l on[1 arv of the
prevention o* diSeases me&a ed eby S earo P%o%\ eSaturase ?@ Sn y
Essedrilyenahandsep qh@@mptmféiférrbf@wl@e(a@eg féeiad fo compounds

dvshipideirianstLadisarders of)ipid: metabolisn @nd eSREGIAINGen, methyl or
dlg ?flrelat dto el vate%Basma Ilpldglevels cardiovascular disease,

SoRER B Bb o Sy BT AT e By AL ) e
effedtiveedmount of momrpibeiidaftthedepentiontly seiected from chioro, fluoro o

-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;
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
lipidemia and disorders of lipid metabolism, when administered to an
%%%8[ breféradiy'sthyAmmal, most preferably a human patient. In an
embodImQ%mESeG’le@szﬁsﬁfQﬁeﬁheefmtiﬁrﬁém & elevateclipigevebry of the
uch as eIev ed tr| CE &%es 350r che%%ster cgRﬁforgft tmgntlstratlon of

nvention, ano ou;“}d PiTiLila § compounds
said corripoundeo? g invention and the comp € nvertion 18

preseiit iead a@r@mﬁceffecﬁwﬁe%v@e@uaé @anﬂ?(i@ UYL mtiﬁwyﬁﬁwﬂr’@e‘)ﬁ‘?@@w
efﬁhe@w@,wwéwfe&w "&V@?@Eﬂ)@cﬁbylmeﬂ}ﬁ @rewaﬁem@eﬁw F@*@é%éeyz

compoHnds armq?ceutlca com OS%OHS and met of usin

CB AL a0 SHLAH e B AT ARG P SHE LS =it
ptéuentiormofdsebsdsmediitet BY stedfoyar€ eActiesdtprase (BOR)ecied from

ﬁ?%geHyfmé%aeh%me%ana@mw diseasestrlatedd®e v R7 R R®

dxstggdemla gnd disorders of lipid metabolism, and especially a disease

Felafed f'eIBvatéd $Aa8Me G Tevels, especially cardiovascular disease,
d|abete!s ohesilyemieidbodict symcsomerant thedikeotaybadminisiedngtary of the

Qg&‘fi:equsr &}n%lé %V%‘%H%ﬁaa Blilsna%cﬁ ﬂ%ocl’-:)om ounds

emE tlng agent. genera epre

}HW@FMB \ViCRES Qaﬁi‘eﬂwe?dlﬁfdp’i‘h‘@ﬁﬁn@’aspa@%btﬁ br%rméwmﬁ@geﬂ methy! or

emwrm?n@rn d%y@l@wg@ln@pﬁdiéeﬁ&@femﬁp f@&y&@@@m@?dé%@ substituenis
id metabolism, wherein lipid levels in nima S Q

B D R e A R TR e gl are

asaieveeedplastinadblijsd 1eveIeydemmﬁurpﬂe\ﬁét@mghemwamamaland

pfieraRl¥MhesR SRl tipidis afatfy agid, ﬁw%eﬁaaafée@@gcﬁqmmeéeﬁ
fatty amdég;glycerldes phosphoilplds or cholesterol, such as wher

DL -cHEN SSRHT T UEIGAE B U AR e PHST £ S R B RGls HfsS mmary of the
hederoedh, mnaﬂwcgmm‘@ftmmbthe&eewmmelsald lipidirealaie chcamaltitomn dy

9\)ﬁ&%§ﬁ 15,80 ?9’9 éQ@r‘F'@tﬁq %gﬁ WXGL n@ Bﬂd(?? R{ilsilggydr I%ert methyl or

admlnlsterlng oan?2 anlma Suc asamammal especia Iya u

Bt AStReR APBURCRK: Eftdthne norir s surmpotattfane fiventon
ellssphaimaseytical @@mm@t@n;mmmm@ & ﬂOﬁﬂ@%ﬂﬂ@@Eﬂiﬁt#mM@%@@thyi; RY

ghrgbesenpant s e e aleon e oy e

€ compo e |nven (o]
mﬁtb@xmadﬂﬂnyr@mmmaﬁ %bﬁ dZyries, %sﬁ’eouéify FhTAN eeeach
#he-general value of the compounds of the invention in modulating,

especi IIy inhjbitin activity of SOD can be determined usin
oty QLR BRI ER e BEo M PO hE GR ol Gagpary of
the tomposmdsindreativgrdisorderst dothdiscéides iaytbd establishetimwherein

BE‘QHétWa%aéQ@W @&%@H?@J%ﬁgﬁemen&ugt@g,%%f&e@%% the group

compoundas In treatlng o) eS|ty etes or eleva

ed tr Cerl e or
F G it M it O AN il S
makemabmwaﬁamec(waﬂk@ledmngM@ma@ue Bavewsrtagciy,

%nVal ap wgm;a Ig{ @gczu%‘ﬁ‘g:.gge‘(ﬁ;, '];% ford Zggg%%ﬂg%rfg;ryialkyl;

iver Lafoorat ontrea uebec

86RtHBU rﬁjepepﬂ@éwﬁ%ﬁtt%%ﬁﬁme@ RISiRH2H etk B geisst fiersdse group
aedsagqus@ﬂbf@rctkeatmexdlseaega@nd@ha@rde:r@u@hﬂmene@ﬂﬁaﬁﬁaﬁryi

nisms |nclud|n all those hum nd| ases an whc ar
B R e P AR TR G B rom
Hee el i ratesds byaned Gutticrikist @dé&&%@emtﬁfﬁem@@@ewac’ﬁyrﬁyz

hydroxyalkenyl, C5-Cialkoxy, Ce-Ciralkoxyalkyl, Cs-Chocycloalkyl,
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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

cids, or, other fatty acid defined elsewhere herein)..cholesterol, an
pepv L i deeiele itesertl i leslett b
(inClutirigroisprdedseRaractienioan bY defdotivesmversdhetioseerolgroups are
srarsparty famiial.combined hypedipidemia: corpnacy %ﬁﬁh@iﬁﬁﬁ?gcmsistmg

atherosclerosis, heart disease, cerebrovascular disease (inclu ut not

ﬂﬁ%ﬂéﬁﬁ?&kgh&é%&?é%‘é%tfakg%W&ﬁif@%aﬁ%i&if%@ﬂﬁéwc%ﬂ%@g‘&ﬁ%‘j‘?“yi:

patphensd vasoularddisgase|rand, isolizinR ' fetii@pathR ' h acprefakecheierocyclyl,
bod vent L e

gem, 9%5?8%@gi%@ﬂg{évgﬁa‘@gﬁééwrﬁ%#&' (5175‘% %%Eﬁ%u%%ﬁggﬁlﬁ%ected

els and ecrease tri evels and/or decrease L

fiem-PiS el d9rsroldegeds M gChehediared Hideassnstndnaiien ako R R,
ieielydte s inetahaticessndreme:A04ne] udingrbutingt lidteddn sysligiderviar®, R,
besity insudin resistance, hypertensio icroalpuminemia
N s et RS S M G
fesisaindepdBtrauasBd dhuetw wBrance? Ndndakelimidepende ataliahets the

roslityag Frped diabgtes:Mype kdiabetes; diahelic, conplications sBRd from
weight disorders (including but not limited to obesity, overweight, cachexia, _,
AR5 Bk ), 2Bl 155> Hddy mass FidfeR anddeifh $aafly o' R R R

discREdsrinan plefemededusodinie itecempoung RbfRAL Riveltick viRfitha®, and

?{%&éoe%@%@?&%WEE%&%@B%QW?{%O en Afcisedferein, fhe temm

"metabolic syndrome" is’a recognized clinical term used to describe a
sl aRItt CONSIRTIRS CEMUM AR o T8 ki bisbétedkinBaiken ricdsand each
wieninge pirsidiniyesirianadrdiypedensianrabesitykincreased abdominal

girth, 3 ertriglyceridemia, low HDL h&tp ruricaemia, hypercoaqulabilit
andor e L R AR R a R

Hisloiges Faey Rl frephitestdhtsis Repatitea o n dedhalithiatakyl, each
PeiAORelicsiaatobepatitly WASEHhalceheichepalitisorciie Jasly beisisting

fatty livs f , drug-i hepatitis, 35erythroh ti
L P S LRy Ao
helpticdits osis chmphitior direhpsisy hepsitdna driidicofdifietit aglated and
@e@%{ﬁhaioalK%Qy?‘%gﬂ@@eqs‘imgéwg@@&éﬂﬁ%mqy%@:Q‘rftc-ﬁ—cealkyl,

not limited to a disease or condition which is, or is related to primary

hypetrgRAEHIRMiI" 8Fi§Pertriglyceridemia secondary to another
disordexrat'tiseasg; suchf ds Shyperbp aprateineiasicianibial Vij st aoythed to

E%frk%%(aﬁlés m%%%t%@ igpésvﬁggr%(ﬁi&flg}ﬁﬁonally 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, C-Cetrihaloalkyl and C,-Cetrihaicalkoxy; and each R is
independantly selected from hydrogen, C4-Cealkyl, Cs-Cscycloalkyi, aryl or aralkyl,
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

hydrogen, C,-Cgalkyi, Cs-Cyeycloalkyl, 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

membrAfESEGERHS RAGh TR S5t ATRRP dRitis WRK B Y) lrfdiraied to
isenpAoraOwrmediate i disenselion Aditeycalsganclustes., iafl aoratiog, each
%‘élllé%ml ’ subs%%@g]d%gi %rgg %el”anq%rsé Oteon %%glgé@ﬁ%%gsﬂ@%é%g%aonsisﬂng

S rosis, and pr menstrual syndrome.

disuiec QR Copdifidh A8 intiuriesand rohon filirdstitaieisaagaapr more

copdiienwhich e PhisTelatgrhip cansehndesMariacalignareYy! and
metastases, tumours (benign.or malignant), carci%gﬁeginesis hepatomas
|

TR S B R 7 L ST A e C -Ceali

m@mhﬂr@g@imkyhg_lean body mass or lean muscle mass is
desired, speiR-as 15 (esiabie b AERANGING-PEIOLMBPSEIN QLA BUSHR ry of the

building. Myopathies and lipid myopathies such as carnitine
M%ﬂ@?ltﬁ&ﬁgﬁfﬁé%ﬁ@&w&@ 9f dprespip I(I*)Véﬁé dISs Ricio e ReraRs
@uekeireatmentsrareaasefud iz mans @ndan aninsl busbandey idnelugingz® is
for administration to ine, porcine ar avian domestic animals or an
o e B R B SRR i arous
asaisinsorideaindrbidie Rkl menenrihy!. RApndBDasscRafcndisendendy
@@r&&%r{ra}ﬁgwugm %Gié,e_@ﬁi@r@d[ ﬁ%%@ti%éﬁlﬂﬁ? éﬁ»atlntﬁiﬁ;@e&aﬁ@ﬂww,and R®,
eur ical diseases, ps tric disprders, multiple sclerosis, eye
Ise se%, a ’iﬁﬁ‘lu e%]g defs> 36R hééfﬁgﬁﬂsdiated disease or
c_onditidrm msﬂﬂmmmw%@nwm@ﬂmwméhriebovéSq@haté@mnary of the
Y&%ﬂi&%ﬂr'&?@&ﬁ%%éﬂ%ﬁgm memd!mgw Lo ROS YRt ds

RNA viruses, coronaviruses, SARS virus, SARS-associated coronavirus, .
Y"Saaﬁ}ﬁﬁs%%‘f PRIGIFAGHIsEECT Bx SR ENREVRES, Pt HE&Iar vifus pentyl R™ is
blaariyingéen AlyRiHAVIIRYSHT 06 AViRIBAE)dhtledingfRedied & aiitse group

| 5 lifis. v e ine enc [tis Vi
A R S
eI fiRyaiIFisg e nierig ry/anE VirgE R G88 oYY ntidiuairrstorugnd R,
ARiphavirses: AST ROVARI DA laciuding/Asifeyirus, Human Astroviruses;
CALICIVIRIDEQ\E incydér}g V{es]j(%HIarnexa,[nthema c%ffsmﬁn virusrl MOrg\/alk ;
virus, dglﬁcrf\{?lruesr, ov?n('a cea |CO|V|rl?si, ?6' é%rfc?\ﬁr%%, epg |ﬂ\§eé' € summary o
e ROMNNYIRIDAE N GaMgCors ravTRyISAVES widisdaddn tefeptonds wherein
Rronehitisviing, Ra¥nsserapaviius GarRNE eorosaviiys. & aling Jdeeieusc alky!:
peritonitis virus, Human coronavirus 299k, Human corgnayirus 0C43,
MUl FEFARTIHIR SPIRIF ST o vites, PBIGRE:
Kerfagglimatithgl ede€hhalomyalitisnitus; -Pominerahsthissilobe/ alkyl,

stro itis, ViFuS~ R IS Turk VKU '
e B R e o i)

GepastRiTonyay Ak Quie IR o7l ot Suck vitals et @lpd each R is
entephialitisbénuseDengue Groups Hapaltitis s vsus dapanese Broup consisting
halitis vi . litjs  VirLs, 11

R A e e

KyHSBHE Toreb Rirls, obgipinaiisc minaiesareiarasy skl heteroaryl and
M@f@ﬂfﬂﬂ@gl jeifeaey Vit i@miﬁag?mrw@ dehbssiaruranzatnva, hyey,
irus, llheus virus, Rocjo en itis virus, Langat virys, Pestivirus ,
Rt ey o TG st o o ety iy
GrgupaieeyalGiolp Qulgaridalis!Gretp,Mudaittrtub PICORNARIDAE
incleding roxragkie Aoyinte RBIRGWIKS, HERAIRISAMASING C.-C. heteroaryialky!
Encephalomyocardifis virus, Mengovirus, ME virus, Human poilowrus 1,

Coxsackie B; POTYVIRIDAE including
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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_he a disease or.infection caused by or linked to RNA 25negative

SRR G VPRI RIS HE SR 24 AR %Mﬁlﬁ%&%é&e'eﬁ%%%“ the group

comizdinpas tdéntfiedanrtie ihgtankgpe cifigation inHikititadiesaturation of
vartous ERNARIS (UchaR dne-Gd- e despiupyiam of Slepipu CoM)) (R,

which is accomplshedb delta-9 desatuféses, uch as stearoyl-Co

sedalirdsheisreent) an %ﬁ@@ﬁf@%%ﬁﬂ?&éﬁd@ﬁﬁrﬁﬁ@%@%ﬁ*rﬁm@f&%ﬂy
valdots fabhy agmlagmd R sirean ﬁr&m&tmm@tktm@of@rﬁetﬁymayal@@dmm or

royl-CoA or aJmlto nd ot er ups
prgq%n ?%ors \/ar|0us f’a&%ﬁgg?ds& W%|chﬁmaa'f/xeposspbf1 ST i negact‘ﬁlra from
Wémqbﬁm@adgmg%nz@wmmwg@ iy faliy! a@m:%nrié*[abongnpamdyrﬁry
haseLonsenRRcesMay ciltimately. be-rerpansible for heigyesall sach R is

thera eutic benefltﬁ)rowded by these com ounds 35Typically, a
COSSSRIYEHITRBITSY R8N Sgéstlil meet some or all of the

foIIownﬁ@c timmrauﬁ)cébavmlabtﬁa/@ﬁomdﬁbdmpe&bmgeozﬁ%ﬁ dundpalnds is

medel efficany s q3S Jhanapeu Fszdn@{K% %K(g L ©.8.5. malkg ANk Ihe,, o,

target human dose is between 50 and Kg, although doses

PRSI O P RGP %éﬁé%tz’ﬁﬁb%/ﬁ@@%%%ﬁgfﬁwm@ FARYP GPnsisting
oorpmundRethiilogrgm-oRBodY: /ossis obthe uRjestsRaniasptib s Besigstituted
AR g B e BN S

se) d be greater cy (as expresse

bam@;»sﬁbu@dqwle%@sammwl &e‘@ﬁiﬁl@“bﬁi@ﬂﬂ%i@a&ﬁ@fﬁ%@ﬂyl -NR™),,
roesenaRly, below 0 nig dhed0S() £iahikilonkEopsentatian aldadds:d

f th f 50% inhibit
SR, r o Cpeaeclhie Lopar i S éer%?raséncéﬂaia%\'é’%‘ﬁ%
uskapnAa)ipredesefdroneagiogrtie Getbagfipl SCD enzymes, preferably
mouseggé&ym@&@%%g%y&p% Eﬂﬁ»\(/@%éé@f%?é{ij mys%%r%ﬁg\é'yngfsets of

the compounds useful in the methods of the invention in inhibiting said
LB AR ComMPd NS 5r the m%rﬁ%’ahaa%ﬁ‘faﬁgﬁa?é‘%?lmdﬂm Bragples set

foitruteimicrosomal assay of preferably less than 10 pM, less than 5 p.M,

55 13032 Mo I8SR ACTIER LM Jes3ban, ot degs e s00 o

less than 250 nM, less than 100 nM, less t most preferab

fesaimenh 2ivPreHetiem potisaasEm B RRIRHGY ﬁffa?fgmbﬁpfév@ﬁﬁm@se SCD)
m@dmgyv ﬁ@nmmmwfemhm@rgrgmdlw@wﬁgdmo&a agaéuﬁiaj@hﬁ@taﬁ@
nain roteins, The requjre asage oulda pr I
L el A e R SRR g e i
tﬁy@ipo@mdoﬁqﬁéahda@ﬁ@ﬁ a8 T ERirHibiity srorisheladiyndtwomplighibe like by

HENG: HierRg Ehenaime aRth THCHPSOmA RRsRY JPracedugrdgscribed in
Brownlﬁpet al, sgé)ra When tested in this assé%i compounds of the

inventiddhaF S hETSOYE PRIt S BB AtARAE G2 RO RRFition containing
tencenratiots aff tie test dompdunds me’rm@bky%dﬂd:hamﬂ@% reimaming
%@&H&(ﬂlﬁ%ﬂjgw COREBOHALIB AL thERRl 2RCOMRAHNA MRSy acceptable

preferably less th 0% remaining SCD activity at 10 pM concentration

BT Y oA S et raRs H%%V&BW%@@ ﬂﬁéﬁ 20% femalisrrpes
%&amm&wmmmm&m Ob%mmﬁkﬁ@wﬁﬂpmﬂ@d dbenakyered to an
%@%‘égﬁ\%%?%g%%%ﬁ’mﬁ&& Sfe @F Si navﬁ[} on ar Q[teptf%%]hlbltgra ment of

ese results provide the baS|s SIS 0

StiticRABRICHNAR Faﬁaﬁdr@ﬁubq%m@&ﬁééw@ﬁv&rﬁpdﬂuﬁ@l@lamatgbm!ycendes
GestaiR R0 upR N 0 O YIdE: BB PR IR EOIYCOANPRBAGHSAR
analysis is one of the tools those skilled in the art may now employ to

identify preferred embodiments of the compounds of the invention for use

as therapeutic agents 350ther methods*®f testing the compounds

disclosed herein are also readily
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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
tn lyceride level in said animal thereby |dent|fy|n% a therapeutic agent

PSR a M RS RIE TR0 6P RS oW HERLHS pisiiutgireid fiid level

(Y!*n '-Qnﬁf ted disprder. In such embediment, the animal may be a
h a disorder and in need

of treatm%r}sr@fsgﬁa%dmr&%%@é@ @@&ﬂﬁ&fﬁb@%@%@&ﬁ&mmﬂwfmm and

processes, said change in SCD1 activity in said animal is a decrease in

%ﬂx‘?u Sﬁife‘l‘é’r%b JRAarB R B RIPEE B3 A SRyEReHbReEaE the treatment
suldgtaptalgninhibit dlve dretogiedizdeti \bn/stﬂeacdfem ﬁtmwme(mmﬁs pecially

qgﬁ%ﬁ'@é %é %Qesr)é@) 9%1@%2% g‘%ﬁ}%@% cI %sor??lrs of lipid

compound evaluation may include, but are not 15| ite to the use of liver
ﬁﬂ@ﬁ%‘ﬁf@s&‘%ﬁéﬁ%‘ﬁ%ﬁ rﬁ‘ﬁ%aﬁ?aﬁﬁ’é@@ Eb@ﬁvﬁﬁﬁ%fﬁﬁ%‘&ediﬁ“ﬁ l%‘ﬂs especially
earbiohyeraler diek-ek fmabbuwn athdanorastashidiagpessanssuffering, ftgm

Imm rtallz d cell line ch a man_live
A A e B S R A A ot on s
m&?%@é@%&%@ﬁa'mﬂﬁﬁ@?&imllam such as mouse primary hepatocytes,
are alsg usafelan fesHng e iA0samRQuBHaLf é%ém@réﬁn@ﬁ }Mﬂ%’ﬁt for, or

animals are used, mice usef as a soyrce of nma ato te cells

R e BRI YeIoE T osre A RSt SR K anor

carbyoley didiadietEbricreaseSOD iactilahein m&nmsmhes;mu#tby tohuman
%@M@t%x@%%'@%ér HQ’HSHHSI lexels (-6, bRoH8:A/ &ﬁooié%P)sn?dﬁeégae‘i‘é/\?A}’ed plasma

mice on a normal diet or mice with normal triglyceride levels may e used

VRS i BT & BIONIY R R BRG HERI O PR d%@f@ﬁﬁ%ﬁ/fwhere said lipid is a fatly
lameréugﬂyseademmateraimavaatqb&;ast@th&musgmmmms or
g%ﬁlgﬁgﬁ)l %@I?R é% %J%%Jé‘i eétsigifé?% qf—‘-lil/%?sf lélrg Se%va e%lr or%jﬁlst olesterol

especia y those expressing esteryl ester transfer protein
Ksther SRGRIInfEtABY FordEIaeImh g 856 i Ve efficiel veiged condition or

@@@@wmmmmwggégsj@@H@@HM:%@awﬁﬁam@h@mmﬁﬁélﬂng 'to an
|nh|b|t10n of SOD en ? bg 30m as r|n a su % esaturgtlon I

a]ner admlnls?ra |0n Oi |I€ COH’?C[a esatﬁra OI’\? )r(apa{:)SU IC"I%HO e(? Ne

- thisospé cifie atiom sedrs the im@@tmrtné producteevetithecoutstraierfoptherising a

SEEDHERRY MRS AERFIHELHERIT: &-IKBM SSHE SRR His MRYiRes scp,
calculated usi agthr% e different equations 18:1n-9/18:0 (oleic acid over

HEFIEBY B AR 7/16:0 (palmitoleic acid over palmitic acid): and/or
16:1n- ﬁhelﬁ)ﬂnpﬂdﬂs6so:>85(measumg rabbdelactigngieoshigtsobi 60 activity of

%ﬁ‘?‘iH@&@"@%‘éEﬁn%@ %%@%ﬁ gs&a&%@tlon Index is primarily
measured in liver or plasma triglycerides, but may also be measured in
other sél @%@*ﬁﬁ&%&&.eh@ﬁéﬁné)%rﬂr&t%mw@%ﬂ%@@d@éﬁ@ﬁ%@@@maﬁy

genisikally sr@@dﬂm;gj is sdookior m&amdtmadmemme assah BeplesObeiow in
man d| § mgls%ders are the rest of aberrant CDl 5

ca
ac ?\ﬂ@l meliorated %ral Val dalati |on 7 6P SEDT Bio tgri%% ngc?%ﬁ{AGrS
@ﬁﬁ@ﬂ@@%ﬁéfﬁ@ééﬁ@ﬁj@ﬁ@@@ ﬂﬁennvmné?@ndafdmnwmbmﬁe@dm’

%?éprﬁéﬁh§t$mng@%@é$@c”§ff§i‘é‘i‘té'tgﬁ@é%@@'ifx@@Qﬂﬂfgﬁl tmsefmj %@M@r@ elevated
oliplas we uction or e\[es Il yc riaes an

e e R e Bt Y e s SRy’
mwﬁlﬁesktﬁmmfaﬁe thiscliayaikdiile fteendffatts Spitheuedbapositior:of
iglysesidlss andsholesterd zucker diabetic fatty rat (ZDF/GMICH-faka) (avaiiable

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 r. nize as eln of interest or value in the particular context in
Wwhich thEF GREEBGLTA @ PEdEER P LRE ARSI SRel SRS tghurases
sobistitute enefduffertsystisassecutul dimvedbmmirfoanmthendndhstibrganisms,
Aeiene InyRLJnetidenoal-eahifaithaae RERILIL e LKL NAE car

sufficient knowledge of such systems and methocﬁilﬂogles So as to le,
?@Uﬁtﬁ&ﬂsﬁﬁﬂﬁ%ee%éﬁ@ﬁfﬁ@rﬁ@ﬂ‘ﬁﬁ 0 HidKE BRERS AF RS @érwrmuiam of
aptimalieseivadbeibpidipasasiutsing the methods and procedures
disclosed hefeln, fharnacelical Gomagsiions of fhe Iventenand uu i no
ministration The present invention also relate % p armacedtica
donpsbiitofieranaining Zhthe wHiahduridsorthedive nithctisetobediseass,

bseiadmeag; ﬁanmqigraa%o&hmw&me&o& RIS S0 A COMRARIEARe s,
Eomprm&g com %sﬁof the invention in a harmaceutlcallﬁcceptable

HPrETd E%Hdg teffectivito ROUBRAteRTEEHAR YRR &t ta4ptio of
dised<es mlateddo, dyslipidéatia ants dsordére O Blipidmetatzolish civiestero!,
QHH%‘Q %F%%EQ@%‘I %WB%%B(@&%%*P&%%%@%J‘&R&e%‘%%ﬁ%(%@é{r@ers mcluding

human 30 patient. In an embodiment of such composition, the patient

S UIRISECPTRRITRRT, RUEH e R H esifiRGnEReT starl abéwémed
agpainistiation oémdrmrfmm@metﬁm@&l@maﬁdﬁé@mm@nd of the
é‘ﬁr%BF%é%tﬂé?%%ﬂ IQ %ch né] %f gfec Iyml ?o Strok%allgé%g’ulg \s/%flok-ghaend

armaceutical COI’T]pOSI ions u erein a SO containh a

BRaFRECsaterly adeskidhie esrberciasmiariyersrisieditebamds retinopathy,

ﬂ%@i@@mrr\é@m%@tm VW PHERRAEEHECAL B8N INRLiHeesAahISeH case HDL
induce th%rE) ductlon of antl%?& fs harmf | to the indivi c;_Jual recelvm the

RGO, At FTCRINS b8 Kl eI RGO (g ORciy onolestero

Rivalsmaceutically acceptable carriers include, but are not limited to,

liquids, Ssueibas watels saling-alyceraliand £hangl, @diBetikee yndrome

thorough dlscussmn of pharmaceutica m}éacceptable carriers, diluents, and

s R e B IR EAINETOKRE PRREVRR ERFFRo AL Peension,
%EN@E@I’@W&BK@HBR@O{BSMJQ aud eénbedition)iabhioge Skilieshir thedatbetes,

know-hewda detesmine, suitable doses of fhe %Qﬁ?mBP#B%Bth&éﬁ 4{Bbetes

treating the diseases and diSorders contemplated herein. Therapeutic

asdbenrbygenriaReigentinied tHiRRRrjRs ¢BRetarryiicttiapsnrdinyaignt
basedson (preliminphyddeneediervessiomvanisighstedieexRasesdnbieiia),

bes cient to resultln deS|r fthera eutlc benefit |thout aus
We aIEl!O(SjSS%) ed%%c?s %retﬁe pati et%dke eFred dvc;{sag rg%réeear;%rngw'mem

éﬁmuéats.gbtt‘mgnegft@wwlbb)@ ¥Agrkg tEsIndiRichtRs 06 gy kg d Dioesity.
mMg/Kg ABe=-0 R {RILEN dases QLisidRIthiSSaRge BBYnized clinical term

used to describe a condition comprising combinations of Type Il diabetes, impaired
glucose folerance, insulin resistance, hyperiension, obesity, increased abdominal girth,
hypertriglyceridemia, tow HDL, hyperuricaemia, hypercoagulability and/or
micrcalbuminemia.

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,

erythrohepatic protoporphyria, iron overload 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
i%gccom ounds to a subject in need thereof. In an alternative use of

HRIGH SRRSO IIGES of tRERIERSh AR ERG SER A NG or in

vivo stuthe3Cas-exeinfanisageatsr fosretitinpasaivie qudpe $es itonfindnotbero a
| intr r protection fror e.yarious

P b i o
WRERtTISHY ceridRTYA PRISIBEO At T e e RS diesemptivich as
mﬁmimgliemméﬁ#m@tfﬁm@sW@twﬁ@mgﬁ,%g@m cﬂ;&gmél@@e@_ ::»gj -
permissible .only if such contributions result in stable compounds. 30It wi .
e et (R Gnac TR aB o et 5nd the fce
aesyrpaddsieivezphctisnalvgrolpssotmntiethséidiagy compounds may

need to\hesprotReiedaY skitabledprolesting arayRsividehs funstignals
girgg‘kj@ps include hgdroxy 0iatmlno, mercapto and carboxylic acid. Suitable

bl
BiRG §Y50 R PHYdFxy i Ela0E tiafit sy N oF e TalR§IEIq & g, not fimited
tcbatyleimethylsilyk drbaiy/l dgitid raglsiljbonatiimethyisiyhy detriibyskopyeanyt to
B%&Yclti@rﬁ]grtggcliigﬁo I%LHI@W% BEBE%%%FQHQQ fﬁcﬂ@?%oﬁ%%gﬁi%%gd fatty

guanidino include t-butoxycarbonyl, benzyloxycarbonyl, an

SHapER RN GBI for mercapto include -C(0)-R" (where R" is

alkyl, anyt s ytalid)e o dnethexbenzytidntylsanddhediesiSuitatien, sinusits,

puoseing.aeL LobacRmNLC Addnelide Al a0 orarylello] esters.
rotecting groups thay be added or removed ih ACCordance with standard

fEERRIGESyIitRGre well-known to those skilled in the art and as

describgd SereiediatcliRisEseiRISteRIN0-MoURF sHAasaribedindeiails o
in Green, T.W. M. Wutz Frotcgctive Grou§s in Organic Synthesis

and P.G. , )
e AR e CE AT S S
resinsdegte asaWan@peekin orrasliidoroaybicbiengeisesepatomas wilbiatsolike.
be appraciates hxhpse gkilled in s akoAtVERISHED PSSR where

derivatives of compounds of this invention may not possess

PRATATASDIGEIE APEEIVRY Y SRR SRRPBE AisliRfbteHed 6 & rsiiabig in
andahengaftefametabelizedigh thestsbodydtadoumceampaundsipitheyopathies
W&PQQE&’P’M{%%@Mﬂ%ﬁ%%%?%%%%@féﬁ’@ |%?@@$‘Yﬁ%s@%¥? inciudeo
therefore be described as "prodrugs”. All prodrugs of compounds o fhls .
HV&rtion e lisefipstis@nircaie! opearen hiertior! husbpheioliowingng for
ReactionsBehemasiflusiate-methaimtadnake compausisal thiser animai to
invention., It is Lénders&o d thatdgne of thé)s skilled in the grt Wouléj bq]ablg,
{gdni%g eriglycen € producton and/cr provide leaner meat products and/or healthier
animals,

An SCD-mediated disease 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.

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

encephalitis virus, Western 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

@htﬁnméﬁblﬁo%%%i@@nﬁﬂﬁ@@d iiﬁl?:jl,% , AHSHHGHYES,iRLD %@@?@@WWMS Ross
December or prepared as de i tion. In genera
Vgrc\g%%ounﬂas %)fv orgr'hu N ORIR G ﬁ%&fﬁ%ﬁ%ﬁ?@ E ing A r%‘ﬁW?)eHuman
Ayhthisizes! ToROWING MB AT TeratiTocetivel aedestietdhsReactions, Norwalk
AeReMEilivirus, BdRSNaftRg. matesials fofthe BiLQACHONSSNRMR MR E

commercially available or can be prepared according to methods known to
O SRESPITIRE AR SR BT AY BREGEE P tRRERCTHIg eHeralBaivE e
compnunds Of tie iosentionuard-pliepanéstinthealiovidiseactionsehenerasavirus

g@@auman%emﬂg\m %Ofm@%%@)%@ﬁ@& ormula (100).can easily

e converted to an ester oliowing a standar proce ure
W R TREFEE RERIRSWHIOAE R SRARKY Homuakifts wusc%%@@ﬁmmmble

el elraicorporBt-etdarmila, (Fokkohisined ako ve.apd RIesRRAIOUSerne

oride is car Jor flux for 2- urs, The
ﬁni%u rg is'then %f(%'é%esgﬁ% e%%%s%ﬂ%g‘peﬁaor{g& yéy'éﬁlé&%g tifle virus, Yellow
rerivedsThe Fosidwadsnheiiipotirsd Ritdce Getter, Theaphedpitate, Japanese B

shéainegiis spllectad-By it é}%dﬁ@ﬁ@ﬁ%%@@%@g@% PfANbme
water, and then drled%g?lel the compound of formula (102) Compound

SR B R &Bﬂm%m&R&@*ﬁ)ﬁ(&raamﬁﬂya@aﬁﬁ Vs,
compuouitidiof foRmuts$203)r (3, cguisialent)antasolenrt sirch, aGJN;nge virus,

Hgya%mv%mmm%aﬁﬁmM%ﬁéﬂ%—ww&y@ % g% ju!g)léf ds%S &n% J virus,

hours. The solvent is then rémoved In vacua. The r ved in a

BBRIMHSuCR A GiKiR rERTERRNE Sy EtRlpracdtete o Bt diffietrtd yrisaly Group,
Mswiﬁgos@luﬂgm@avmsﬂ@qawmbmtard@ﬁneP@@QRWM%ETM%Q@M

hase oncentrated in vacua,.to 20afford he C ound of ormula
TR e S o S
Menaaauo M v editiisat) W@ﬁtﬁw‘eﬁt @Qéﬁaéﬁi@l @hlebWéﬁEﬁﬁéEtm@mﬁg

poilRds redediihe gglﬁaﬂm@f asxgamdsmp&la@nmgg aistormulaittORlt caused
quwal esence o ch as triethylamine or Hunigs
PP IHSRAL o AP I S ) A S st B AT Bribient
n@mpec@j&ﬁ@éocﬁvmaﬂéuxé and thehkguelichetbiwitivalafer:ii®he ioratddchose
@h@ﬁz\eﬂ%\%@g%%ngs%tﬁwﬁr?%ﬂ%ﬁda@@stla&@ GOREEBYIAUEH, I XA B e patitis
or HIV), additionally it can be a disease or infection caused by or linked to RNA
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
metabaolites thereof. This may lead to an accumulation of stearoyl-CoA or palmitoyl-
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.

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

ﬁ@ém@\m@%f}iter;a. o@oa;@%mp&m?nmt)_ @)-J;a&;igly@ﬁm @frfnal model
caompouna o rmuila quivalent) In olvent sucn as

R e R e B TEree s R Bt e ggipuman dose
susthaseithytanEhe el igsatasediutomsdimitedeoi®6 emgeatenthe
fllowed by-therdditionof & FQURINGRIBIHRUENRS Kilogram of body mass of the

N-(3-dimethylaminopropyl)-/\VVethylcarbodiimide (1.1 equivalent). The _
PEEIAENHG HATHE 18 RERE G908 Rttt fo tHATRBRIFSHAEY APhiicef toxic dose
fortharbp€l08)ItE4) enuilalentrisaddesh The, MbdusetisslinedSasr8ss@4 by 1Cs,
hours, then washed with water, dried and,cancentrated in vacuo.
e e Sy Pl A o P TRl pelow 50
Bblvdriedfferddrthiditimpeonernbeformulfd W)) is a mitesnetivbtpscommpotintls

shripunia LY fdhisinvaRtesmaarsi s oNERD GiMnFan Besysthesizad,
follﬁ%girg %Fgﬁgrene_ral rocedure as described in Reaction Scheme 2.
A

79 SEIEME 27NN PR68Y(116Y PrORESRY REZRFAHRIRACtivity of
REARWRB{ LB erably 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
than 1 uM, 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,

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
compeound, more preferably less than 30% remaining SCD activity at 10 uM
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.

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.

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

9%%%%[893 f %g%}l’%ﬁg%g%m%ﬂicﬁ%?% forguia (ébé%%)c@nf‘a%ﬂhéaﬁgﬁ)d@ a

solvent such as c romethane, toluene or THF but not limited to’is
BRREIPEShadds(Eh 43 SRBRYIArRTARCSITFRINI F& BaE Gt RpINiFiRe 40 2.5
senivRMd ofelleweathdheyaddition of icayping agemtsuchmsidt (3th a
imethylamingpropyl)-M-ethylcarbodiimide uivalent). The resulting
T L T T i e e B s 0
fUiE eV arR)astiadded T Ige mixteseistddivee e Bvanivainsninen thereby

W@éﬁ?@ﬂg‘@%%&?éu%%@e%@gs%%%‘%%ﬁﬁéeg ﬂ@g\@%fé-ﬂ@eﬁ'ﬂ@f)m@iﬁ’é}?b%w density
r (0]

column chromatography or cgstallization om a suitable solvent affords

tReREBIRpAYRE o PRIFRAL EPIA ' SEBhrRbRE TR, AR Bighes @ human,
socheunduot dorpatitent B3 EH eqginealent) dindrtize gotnpowed of featont of said
&Qo%&é? equivalent) in a solvent such as A1N- dimethylformamide or
acetonitrile but not limited to is refluxed for 1-4 hours. The 15solvent is

then ref8ReTih SREQEIMHES ESRIGE (8 Ui ARSETRSS st AhIAS CD T
dighlarenathaneren eihylegetale ihucnatlimied b e sesulting sgotion

is washed with water, brine, and.then dried. The gragani ase was
e s R R
Genaipoiatd GFiRdPraate e O U BilredisclutinsEbthe compound of

formula 2043 dyequivalent)iinasahenhaushraeiarpmeatianet are not

toluene or THF but not limited to is added the solution of a chloride or

BROIRTdE: SRForRTUTA AT I QRIS IR thESE SRR E R R e EulR 'giginsd
trieghyitanuiame arvdiatigdidtase fhut motdinitech tosat @ diyepsrsaitngfExtg dom
is,etirteshahamiisn &%m;ﬂ?e@ty&@ﬁ%%ﬁé@@ém%mﬁz%ﬂnw.wmm

water. The organic %hase is washed with water, brine, dried and then _
DEEBRCERESEANTFPULRTRA 30 Sito I PHe TEOrTARIRCSY ePnlRY @PRRREHIgd: Primary
ttheepuikadbyrchiremakagrapby o onsialiizadlen usaful in testing the

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
transgenic mice designed for hypeririglyceridemia 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
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

(measuring all reaction producis of 16:0 desaturation over 16:0 subsirate).
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Alternatively, compounds of formula (1) of this invention where W is
-C(O)N(R1)can be synthesized following the general procedure as
described in Reaction Scheme 3. REACTION SCHEME 3 R6 R7
R6aR7a R6 R7 R5aR72 X R6aYR6a R9 R8 (117) R6 R7 ReaR7a
HNV-R3 R9R8a

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

él&@ﬂbﬁe%%ﬁ’éﬁﬂﬁc@ﬂcﬁv%%ﬁ?@ﬂéﬁ%%ﬁl SHeRlGrometaane, AIIHENg Wy

not limited to is added 5the solution of a chloride or bromide of formula
PhaBypEetGRI AT Theh QAT dRer K9\ SEHIT ohering 8F tfikasephprmiul to
metilimiteddoréndhin prasenceebaitiasensudkias e tbylamingsestuinigeout undue

pasg PNt imited 1o, The éS%‘HFé”%Eﬂ%}%‘{SI d%“%%%’a%%’%%’i‘éed i, Jiquids,
empératureiFor an adequate time perio an&t en quenched with water.
THS Gigae phaite igWsRba Wit watbrapfiftee Hifed i@t discussion of
cRAcRAtEIRGIN Yasinded Oafierd tha predustioddamiadth® is presented in

SOIRRO L Aien s areaup U G40 b b

eemoved under standard deprotection conditions such as hydrolysis or

hydrogepationin-ahtainton RIING O i aua L8k daGompound #20. A

mixture of a chIoer){ridazine of formula (119). (1 equivalent) and the
SRAIRR I AR UEP (110 P IRE (SBBYRS (18 ShON RSP oA iRy 5te ™
Sohreptigibeated atagbuxrtolyddedifed tsiolg tredesctommixdtueyis humans

SQQ&QO% d%‘?‘@i%ﬁ%'#gié{ﬁd%%%% gé%@@#@ﬁﬁ%ﬁﬁ%ﬁ I@ﬁi .“%%%éé@% é‘fiﬁe sufficient

extracted by an organic solvent such as omethane or ethyl acetate.

P RdhibmEEsERGEiR PradE ResERON e pasbrasanie HRFResgeTiRdor the
@ﬁﬁ@@t.cr?[m@%fdri@@uﬁ@gbwiﬁ@&ﬁg@ﬁ@@mm@%@)M@@/&{gs@mI@z,mi@mgmg,
afford the. compoun ormula . C und of Formula.())... .

ARG 0 St BALRLA S 2OnTobema S RhiGra (RS0y (L 1 ranoe may
bg@ivedetabih dbeldesingirchem ichirdmetisare lasstositdiey ortbhusieigre
afded tha seltion &f s-2oarmpeiynd of formula (121) (1 equivalent) in the

presence of a pase such as triethylamin_? or Hunjgs base (1 equivalent) at
0C. Thg}?%ﬁjﬁm]&ﬂf&m?e% §fﬁr@|80aftam' far with d&termining administration

methods (oral, intravenous, inhalation, sub-cutaneous, etc.}, dosage forms, suitable
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

disclosed herein.

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.

It will aiso be appreciated by those skilled in the ari 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

qui i | ichl hane, r THE i
) R B P TR 5 ARG SO R e or
Fined GGG AN 8 Slshrg ey BRSO iRy 1 BRTBOPFOERBE Y and the
w.b@djik%@pﬁ—ﬁ:é@ﬁgzg%@ﬂﬁ -fa'ﬂlﬂffé@&uilt'iﬂ(gdéi@@@@“%?efw Jbalkyi, aryl
minutes tp an r and an amine of formula (12 .1 equjvalent) is
T AR AR AR A DR T8 ROk b R e,
vrdehadicvtioviatbid el skl arrd corsgistiateg @rvacua. Purification by

COMmrPP&E%T@%%@BEYn%?‘W%@H&?HPF@Fﬁ%%@iﬁ%@%@aﬁ%&%’é@%‘%ﬂ%rd
fo ). S5Alternativel ounds of formulaégsle\g of

the compound o rmulaﬁ% , com ,
RO B B S RELDA0 FROR M d GERGaFFO BT
describéd imsReaptimacSchemes REACTIONISGHEMEARA-NCO 4428) G.M.

ﬁ/ﬁtgw{)}éém I&%ﬁﬁ?ﬁ%&g&;ﬁ@@ﬁ%ﬁgg ﬂ@@gsaéllé(tgh%\ﬁ@tlﬁgi\e protecting

materials for the above reaction scheme are commercially 10 available or
BENBEBIHRE&F ARINANTH TP SHISHRIG WWIVIT B LdedifPiRE hproride
Rsimethods disclosed herein. In general, the compounds of the invention
ﬁgﬁrﬁﬁg\?ﬁ@% 1 1e ahove Jeagion, schemp a3 allows: SATRAMAL R rotected
derivatives of ;:Ompounds of this invention may not possess pharmacological activity

herein.

as such, they may be administered {o a mammal and thereafter metabolized in the
hody 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
these compounds by similar methods or by methods known to one skilied 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

(Wilsy, 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 soREaCAffoNIS GieEREpound of Formula
(V). Method D. A compound of formula (120) (1 equivalent) is slowly
added to arrice colgsolution of 1,1'-carbonyldiimidazole (1%°to 2.5
equivalent) in\apn_anhydrous solvent such as dichlororgethgne. The
temperature j5 then raised to ambiént 5 tgmfg‘%r%tur and the reaction
mixttr&2s stitved for another 2 - 8 hours. An armine okformuia 24) (1“01}
equivalent) is thef'Hdded to the reaction mixture whichis™¥tirred at
ambient tempé?gg}re overnight under nitrogen atmosphere. The reaction
mixture is then washed with saturated sodium bicarbopate and brine
solution, concentrated and purifi:ﬁ@( flash column ch tography to
afford the compound of for - thalgie 9 i in the(asp)
is capable of preparing the compounds of the inventiomnaggording to the
general techniq&#&&disclosed above, more specific details on synthetic
techniques? mpaLiids of the invention are provided elsewhere in this
specification for conwenience. Again, allkgeagen sand reaetion conditions

employed iniSynthesigiidrerkrspwn to those skilled rethe/artiand ate
available fro indry 15commercial soyrees{ PREPARATON 1
svm%&%‘%@?bmqygb =TH gncentratgd sulfiyig
acid (20.66 mL)RY&S added dropwfse to awigovdusly 20stirr uspension
of lithium aluminum hydride (764.4 mmol)¥iBY0 kst aiy ethyl
ether (40 mL) at O C for at least 2 hour period. The reactiogsmixture was
warmed to ambient temperature and stirred for 1 hour, and a solution of
cyclopropylacetonitrile (246.5 mmol) in 100 mL ofanhygaes ethyl ether

was added dropwjse. Ehe resulting mixtuxe wa h@aiww@r 2

hours, then cool 0 C, 25cautiously q d with/Creisked ice. A
solution of in 350rw,,

d, andthe-grganic
layer was decanted from the resulting alu hydroxide pfecipitate.

The precipitate was washed thoroughly with ethyl gth&r|( @fnlL). MP6)
ethereal extracts were combined, dried over anhydrous &2S04 and the
solvent was distilled off to afford 172.5 mmol of 2-cyclopropylethylamine
as a colorless liquid (bp - 30100-108 C)R>(ield 70%. PREPARATION 2

SYNTHESIS OF 6-CHLOROPYRIDAZINE-3-CARBEXYLIG AGIR
Toa mechanicallé stirred solution of 3-chl fdazine (155.6
mmol) 35i 5 entrateds powdegredy g3

potassium dichromate (55.40 g) was added slowly, thestempgrature being
kept below 50 C. When the addition was cB’rﬁEféteRy' riftg gontinued
for another 4 hours at 50 C. The viscous, dark green liggigkwas then (1)
cooled and crushed ice was added cautiously. The reaction mixture was

extracted with ethyl acetate (6 x 400 mL).R'I;he eth%sacetaga@ @extracts were

Rea R?a
122
Py ANIVARNIVAS
(108) . N N~V ~—~R3
| e
R N N N RQa y Rﬂa
RZ R9R8
Formutla ()
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5combined, dried over anhydrous Na2S0O4. 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-CHLOR @RYRIDAZINE oL AR BEDVY LB ACHRdReme are commercially

aélalﬁo %BC:OIEELE !rlé)g‘ %%l%m ?1@%I'§t9c]i'§t %\Bﬁlc%fme skltlﬁd in the art or by

azin IC ac mmo oromet ane 9

?ﬁﬂ_blﬂvﬁé§1§§&§§(ﬂh§fﬁj%dy|@ﬁma}h%@ @GETPRATE)Itheligvention are prepared in
Rydiexybenzatiazele monohydiae (23.7 mmol) and

1-(3-dimeth Iam opyl)- -et Icar o mlde mmo
o  AENBAE ol AHETEA! (oA pTe, T oL AL Soagered ©
stirrsefof Thminltéd pledod4rpciopropidetiyleratheg 202eniwisilvgasrown to one

%%%dm/hf;@éﬁtlrrlng for 36 hours at ambient temperature, the reactlon
mixture was diluted with dichloromethane (100 mL), then washed wit

water &UTHHRSGEFerAAHE R RGIEeni Y Gk WAY m%%l qrove
M&ﬁ:;i&d%pﬂﬁﬁﬂlmyt&%oahmm echedmatogpaphy (200 ethyidbetate ifhe reaction

@%e% fﬁrﬁ%’c‘%%?eg‘gg%c%’@ A Cﬁr@J&@@QQmY&%@ﬁér{f’oved The residue

ION 4 YNTHE
6 @mm@ﬁmWZ‘INELBI@ﬂF?@GW@FCOR@IDe@-S collected by filtration, washed
MEBY EBLUTNADAMIRRG wateT herdixdwrer@dd to yield the compound of formula
ﬁ; 0-1,6-dihydropyridazine-3-carboxylic acid monohydrate (3.16 g; 20.0
1), dimethylformamide (0.5 mL) and thionyl chloride (5-7 mL) in
chloroformzaiml j §das keptaesy-66 cooveerighe! THeweacibh migtigaient)

mr%%sm%%%%w@% y@éﬁﬁ;a@ﬁ)iﬁ@s@%%dﬂﬁ%gi@‘SNJVGd
in dichloromethane (70 m H{H)ﬁran dded dropwise to the g%%ture

RN TSI CSG RTAF 207 FRL ) Aoy RIIRE & i fers: The
sholdot tsrtbthasen (150 mh}satcambaerasténmpaeramyémm mixtivenivagh as

été%g fac %% "ar@%ﬂ?%@?@%ﬁméﬂmﬁé%%Q%Hé%si&!{h‘; SAOURIGE shed

water, and then dried over MgSO4. The final compound
wﬁs%%%éww S5REERTSHEIRZan bR W&ﬁﬂé‘tﬁ%&aﬁ%m@mﬁt@@w Y#RgH o

Yirld: 98%onPRERARBTHON 8 YNTHESIS OF

TRIELUOROMET 0L NV VERINOE BA 4 38% CBa 5
eBbelpipeiazine (206N 1 BifTHETis aRMFo FBlvRIAAAd (BOmRASARALe solttion

added 2uiflupremethythenzaykahieside 640089400 ﬂ%’ﬂﬂ@é@@e of a hase such

P LRI I 6 T8 A Rt hered A T P BLR A

t(femperature or ours a
Hiereg) aéacﬁmhwmmmaéur(@ﬁmﬂ_).BMWgadumph@s@mésdwﬁh@@Wtﬁhe

wagnSaded LANaC)fried overMoSRstantd then caneemrsaladiVacuo to
vacuo to afford the desired product
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
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

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

o sl By G SOH R R e Coheftt e RS Aeliots §iaigminopropyl)-N-

pipekazirediyldE2- trifleororaetityl phengsmetbanoneas atliedd feltdroiutes o an
is Qi e into H t iti 0 I

B T SR B ] dhole e or

$0 AfLhereRcHIBFoNTSHRehe T HERhits 8B [RT forATEE Wate2ORIa@® angification by
dueehioririehtheyHchsalt crystalfzafiomirbaresafuitable soivent affords the compound
3-amino-6-chloropyridazine (0.648 g, 5.00 mmol) and the HCI salt

8@?8%&‘1%{ ove (7.5 mmol) was heated at 150C for 24 hours. To the
reactioflinixtiheslyascatiomad ahionf N INaDMsandh00mib ek W is -
dighlorenethane, apddbe AGUBRMEIRY B AR &4 BRIENMCE LR HAR

of dichloromethane. The combined 25organic phase was dried over

N52%6%, %05pb4ted to dryness. The crude compound was purified by

flash chromatography to give ®isAlitld CoinfitdiEias a yellow solid.
PREPARATION 6 SYNTHESIS OF 4

R5

Ay dichlo laped20Q;mL).was added Cl
diisopropylethylamine (4.65 g, 6.2 mL, 36.0 mmol) followed b A /

5-fluoro-2-(trifiliorothethyl)benzoyl chloride (5.43 d?13.“6§\mL, 23'9"ol)
at 0C. The reaﬁ@y solution was %gged at ambient tempegature for 16
hours 35then diluted with dichlor(om thane (100 mL) and washé&t With
water (3 x 100 mL). Aftgrgthe solvent was removed in vacuo, the product
(9.81 g, quantitatpee yield) \waszebtained as a viscous oil which was used
for next step reactionymi t further purification. B.The viscous oil was
diluted in methanaly100 mLjand Pd/C (981 mg) was added. The mixture
was stirred under H2Xor 16/hours. After filtratiogs the filtegte Swas R’

concentrated in yjetd §:98 g (94%) of the productrea / R7a
PREPARATION 7 SYNEHESIS OF < E— X
6-PIPERAZIN-l-YL-P\(l]RRIBAZINE-S-CAR N NH

1 —
R N\ N—N 9 v R
R? RERS
(113)
R4 RS RBR?
RGB\VAJ(R'I'E
O
X—V—R3 / \ X
e\ f 3
= 1__ —
R 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

48



10

15

20

CYCLOPROPYLETHYL)AMIDE 10A mixture of piperazine (1.48 g, 17.2
mmol) and 6-chloropyridazine-3-carboxylic acid (2-cyclopropylethyl)amide
(2.299, 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.

PREEATIESHIGREA RIS 1 BIRRTREE 0D @ GRITRO WIS PRy Y R AR PERATed In
thehdbtomethane €:06%g¢ trefowiilz.methanol: dichloromethane (1:9) to

btain 1, 9%).qf t i PARATION 8 .
TR A R R SIS R R e o e
ARt O (G PO pArRsEArBISRY AT B IRpHE T DOY, audprenhens, toluene or
mu{wmth@cn@n(é%ﬁ%ga%@@mae i%MﬁQﬁr?étﬁ@éﬁﬂﬁe&ﬁw i k@Qtexét@é%t not
oluti alnr . waler. e reacton.mixture. was Kept strrin

g R R B o M e OB P
pine togiantisvpacitler Yoatis eaikedierdiepilisesTheatrganicdayperivag mixture is
extracted mith; sthey @%%%Fhﬁa%ﬁﬁ%g@\fgfm%& Miﬁl%qui\_/alent) is

2-nitro-1-cyclopropylethanol which was used for the next step reaction
oLt e G REHGH B Fhedfit 6 EdrmptunaBInainby upisie it and
disseivested 4 wicob drydthercand/ thenraddachdrapaisetto @ stigedishiioy from a

QLB AL IRLOXIOAS fclif O ER AT dry ether (30 mb)

under refluxing over 1 hour. The reflux was maintained for 302 more hours

and th&rPD1preRshbl foAvinidivae eldbe sunacfenewe@yiRd Hdditioptefvalent)

antUIeied asuhadatiom(fn)2Tenixuiewas:sipeshtaanether 20
ingissand.then extacted,with, mixtue of -propanolether (L3, o 1ie
A i i
-Amino-1-cyclopropylethanol was obtained after remova of the solvents

anidanséttien nextasted reaetioh Withmiduetiediparifiedtiom 8ovent such as

RESARATARN? éW}NE&%&%@'ﬁot iimited to. The resulfing solution is washed
6-CHLOROPYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYL-

?"WWF@@R@T@MBW B8 d RsLKNIfgpe was concentrated in vacuo to
éfchtoitepyeidarzinmes Sidarboiy (¢ Bid (375 mg, 2.37 mmol) in

Compound of Formutla (1}. To a stirred solution of the compound of formula
{113} (1 eguivalent) in a solvent such as dichioromethane, toluene or THF but not
limited to is added the solution of a chloride or bromide of formula (114} {1 equivalent)
in the presence of a base such as triethylamine or Hunigs base but not limited to at
0°C. The resulting mixture is stirred at ambient temperature for 6-18 hours and then
guenched with water. The organic phase is washed with water, brine, dried and then
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 separateﬁ,%ggﬁg(ﬁlﬂ\%%M@Sand brine; dried over
Na2S04. The residue after removal of solvent was puyrified by column

chré)am 0 aphy eluted with ethyl acetatelhexan%a(7 :30) to yield 58 mg of
the ifed product. 15PREPARATION 10°S OF

PIPE AZ| -1-YL-(2-TRIFLUOROMETHYL%I:I_E Lﬁ\/l E‘\JIfiA _Og;gE
R 2Nrifluor ethy%enml—@h%oﬁﬁe was added dropwisesto a cooled (0
C}? i glution of 1-Boc-piperazine (0.1%(33 trigthylamine

(0.12 mgl) ichloromethane (250 mL) over 15 mintges.eThe resulting
mixture was stirred at 20ambient temperature for 6 hours. Water (100 mL)
was théhi&lided to the mixtli¥&8nd the aqueous pha$é¥hs extracted with
dichloromethane (2 x 100 mL), the combined organic Epha;e was washed
with water and brine; dried over Na2S0O4 and then cincéntrated in vacuo

to afford the product in quantitative yield. B.Rgf%?a
4-(2-trifluoromethylbenzoyl)pipesaziagich-carboxylic cidl t- 25butyl ester
obtained above (10 mmol) in & mixtire of trifluorddbetic aghi and
dichloromethane (1:4, 50 mL) was stirred at amggg alure for 5
hours. After concentration in vacuo, the residue was gissglved in
dichloromethane (100 mL) and washed sequentially with saturated sodium
bicarbonate, water, and brineRdriedRGver anhydrous N304 and
concentrated to give piperazinesI-yl-(2-trifluoromethylpheny1)-
30methanone in 97% vyiBld PARATION 11 SYNTHESISOF Rs R
6-PIPERAZIN-1-YLPYRIDAZINE-3-CARBOXYLIC ACID (B- Rea R7a
METHYLBUTYL)AMIDE 35A s, Ilgjgpn of 6-chloropyri
acid (3-methylbuty|)amide—(—2é§g,—l%9—mrrml)l [
32.8 mmol) in acetonitrile (30 mL) was heated to reflixed,for 2 hoirs. The
solvent was removed by evaporation, the residue was dissolv&®in water "R
(50 mL) and extracted with dichloromethane (3 x 100 mL). The orgdhick’
extract was dried over anhydrous Na2S04 and then evaporateghThe
residue 5was passed through a pad of silica gel and concentrated to give
6-piperazin-1-yl-

X
R2~<
0 4 5 RE R’
{(121) R R Rea‘(%_%am
L R1 \
\ X
e N / \ N N—V—R3
oo RE < N==N Rga EI )y "‘-RBB
O 0 RY w8
2
R Formula (1)
(122}0

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% yield). 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

M?&&%ﬁ%@ﬂ@@@h%ﬁ?”ﬁ@ JBREATRAS RO BYEaYap GratRyRPared in
anddbevieesithiessasdissotyishig water (100 mL) The aqueous solution

was exg;acted Wlw %jg rom th@ 3 ti}éﬂlop g 5@%9%$ éc]é %r(a}ct

was driéd over anhy rouos Na2 st litere roug apa I'and

conbeigraled %cﬁg'N@’Bﬂpﬁfe%éﬁmoﬁﬂDWW %@fﬁb&yheﬁdi@ﬂted to is added

(BeCySIoRspRYIShDAmBIgEe HB e 880 mkik NME (3R IMHEBS m@olvent such
87.90-7.87, 6,89, 378i %}élZZ‘f %7149 0.83-0.60, 0.51-0

ﬁéﬁgfggﬁ'ﬁfeww& WinaUiiE i & g presence bfabase such as
G ORORY RIDWE| MESCARBDMELIC. AGEDH:4([Bg mixture is stirred at

F%QR@@%%Y&%&J@%HMLB% Aty ﬁ%%@tﬁ’én uenched with water. The

6-chloropyridazine-3-carboxylic acid (0. 1.94 mmo

@.@%&foﬁh‘@ﬁ%ﬁmwwjm%%aﬁ.f%t?&aﬁ9lgiﬁ9|a?ﬁﬁ%“t@% fRlvacuo to
éﬁ&mm&@@we&bmuﬂahwmxybenzotrlazole monohydrate (0.28 g, 2.1

mmol) ?%‘ﬁdn%?e X'%HRM%)PB?BX@@H%Q%‘P%IEWPQ%&(%@&H  Adve is

mmol). su tlng mixture was stirre minutes, fo

SRR ESIIpIREn etiyrahARE (0228 OBTIRY gzoym%tﬁ)f@mwleg HPR)

fapRd e v Alrambiessdempey atie a ey rragtiRnomistiteg wyasishvieshwiththe

dlchloro etha i mL), washed with water (4 x 25 mL), dried over
é’r%“% rated in vacuo. Purification by column

chroma(b’gmméldﬁb Avithixtlioh loternitiangridakyicadidtane (2: () Eifdtdeghivalent)

t
B O U B AN R Re i

WEQ A‘sl-r@jlmxja:g@\(@q-'q%%@ﬁhe reaction mixiure is added a basic solution
(E)eR-dRIBOSCRIOME THY EYCLOR RO RAMELCAR BOXybIGaAC Edivent such as

%mﬁ‘f’oﬁcﬁgﬁg ‘%#PQ{?{}PJC% imethyjsultoxpnium, igdide (489 420, r%‘i@ﬂ')

under nifrogen at 25-30C was added a dispersion of
s%’d’m%ai*%?ﬂjérﬁ‘?ﬁsrﬁlﬁ@PaFEHﬂEOCQWOZ@ﬁ*ﬁ?rf?}l'f‘ﬂ??)@bft|%?i§”lﬂ‘p%ﬁomatogfaphy or
compietandef foysfogeneyotttieomBer 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
cempound 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
the compound of formuia (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

resulting mixture is stirred for 15 minutes te an hour and an amine of formula {128} (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 Na2SO4 and
GsnieaEics a0dgive Bherudd\ proguitred at BIpisal sempigiatofaierdudd hours,

@mu@mw RheYenas addeshielrahysioiuran &/ SHDka RIS H(3&iumn
g{aand lithium h drOX|de éB 36 80 mmoli%l The mixture Was stirred and

SERGP OB SRS GRd B SVAPRI RN T &iirgge (he compound of

Iﬁmmn&h&ﬁrofuran The aqueous layer was extracted with hexanes (2 x 30

mL), aC}Q{Bﬁ%W@ CQ&%@QH@&@%H&WQ& Q)% Ealﬁtfé#z%mc;an be s n‘themzed

dichloromethane (3 x 100 The or n|c er was dried over Na2S04.
R f@?tﬁ@@éﬁ/@ﬁ%f&&f Eieﬁ‘f'f" EIGPTsPaRé-carboxylic
acid (1.53 g). 20PREPARAT|@NAk5mrN$HESﬂ&QF
6-CHLOROPYRIDAZINE-3-CARBOXYLIC ACID PENTYLAMIDE To a
flask containing 6- chloropg(mdazm@{-é% carlyixyie acid (375 mg, 2.37 mmol)
in dioxane (5 mL) was add ide (42&mg, 0.26 mL, 3.56
mmol). The brown mixture % hours under nitrogen with
stirring. After coolimjHu ratureNthevselgént was removed
by rotary evaporator. The gt black rial was diluted with dioxane
(5 mL) and the resulting solution wasiéboled ih aRite-water bath. To the
cooled solution was added amyl amine (4‘190 rﬁg 0.55 mL, 4.74 mmol).
The resulting black reaction solutiomg@s stirred at ambient temperature
for 16 hours under nitrogen. The solvgnt was removed in vacuo and the
residue was 30dissolved in dich (25 mL). The solution was
washed with water (2 xgQ.mk)and the organic r was dried over
Mg504, filtered-off the S%l!gﬁnd concentrate Fo% d a gummy material
which was purified by column cHromatography &léféd with
dichloromethane to yield 310 mg (57%) of thi product 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+) mf 228 (M+1).. PRE ARATION 16
SYNTHESIS OF 3-CYCL®PROP A.
p-Toluenesulfonyl q@,londef? 20
C) solution of 2-cyclopropy than | (4.30g. 46.4 mmal) in pyridine (10 mL)
and dichloromethane, L). Thé‘lrea{%tlorg{ i satirred at ambient
temperature overnight, therigdiluted with ether (260 asL) and washed
sequentially with water, 10% HCI, water and brine and then dried over
anhydrous Na2SO4. Toluene 4 sedfanigiagigr)2-cyclopropylethyl ester (8.1

g, 89%W@%@R¥é§‘ﬁ%@ﬁ§%f%m%aé@é\n?#ggeﬁ&ﬂ%éﬁ% are commercially

available or can be prepared according to methods known to one skilled in the art or by

deq/ to§3cooled 50

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
equivalent) in an anhydrous solvent such as DMF buf 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 Na2S0O4.

§@WHB%‘H§E§W@%MN§ (3.2 g, 99%) was obtained after removal of
solventitetho& DCanganitaied SUbtTica¢itz(3. ﬁ%qmaa/m &dd%@@@@ded to an

Wlset orou tirred eth rea sol um alu u

: Sog@ nfnlpilésl) |ne9l ifmf‘ ather a@OS%Q 5r*ne r uév%o?lrsmlx ﬁ%gnlh drous
ﬁ@mmﬁaarmécawimlﬁr@mem@@mﬁémf@rémat@mnedm eised l’f.DAlfgth!@ﬂbn
@éﬁ;@@m{w Rrenionitidle (3088 8. 3%4d mnabinethes CLOM L)J\M"Q@nne of

dded drop,wise. The resulting mixture was heated at reflux for 2 hours
R A L M S 5o St P B B Aar & ST o
sotbion eiiteCid(2 greTrigminoéH2O)owa s axicedharsd Urgasiciphaséxture is

W% decanted, Ewgﬁtﬂ}ﬁté%%ﬂﬁﬂgn%%ﬁ%Hé@%%ﬂﬁe“éSﬂi?éW@o%&Wated and

was washed with 25ether (3 X 20 mL). All ethereal portions were

eoitsAéy, Ed ﬂ‘i’é‘@m\%ﬁ%ﬁ@@f%ﬂﬁéd%ﬁf&ﬁé BecGRIBRRERY B EVIEH IR
was obxa-madgasﬁagrgm sieHenitiauich(2 10 b RO FRERARAIIODbAAdS of the

DT ve BEROe VRIS RO E P kRS R et
POATIIFCAYDLOFRGP FRETHYEYANNENventts arsolRidrrgfelsewhere in this

gps“éummx?ﬂdaz%@niﬁ@m%xfﬂ aaﬁicéM@gﬁé@fg@(?mleé@é{)@fﬁgueﬁo@o%%mpzoyed in
. mmo u mmol) INn dioxXan m
ST A RO e e A S5 oAt Tor e

mﬂmﬁemmm\msreactlon mixture was heated at reflux for 16 hours, then
cooled to ambient 35temperature. The solvent was removed in vacua The
crude material was diluted with ertj{gjl:’acetate go mL). The solution was
washed with water (3 x 20 mL), Aa. After filtration, the
solvent of the filtr&teNTatErEmh aved-Div@EocDe RIbRYuB tbTLABRSNSOlated as

T g N R L
6114 SHSPEmSAN- 2L hipy RIS EI R BT oA & BO@ML of anhydrous
CHOLDRRAPYILE RHY1)AMUERIRast 2 Ao PRSAIETOT reaction mixture was

% %Pn'woeé’?é’%% Zulenn ‘tsér%&rap elalcag gt {’red 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,
caufiously quenched with crushed ice. A solution of 38 g of NaOH in 350 mL of water
was added, and the organic layer was decanted from the resulting aluminum hydroxide
precipitate. The precipitate was washed thoroughly with ethyl ether (3 x 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 ~

100-108 °C). Yieid 70%.

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

in 140 mL of concentrated sulfuric acid, finely powdered potassium dichromate (55 40
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10cyclopropylethyl)amide (0.15 g, 0.665 mmaol),
[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

Srotfe PolRtrderAn 08 WA AIZLBR/REINY A3 HRIRKUPE df VWhen the addition was

dishiprasetirangAvifluosenaaitc faciEhane the fbdurswvas. stifeddes kb dark green
mu&es T esolv nt Wag then removed i |n|£¥(? o Ther Si ewas diluted
o]

W%HI dlcﬁfor%eﬁe% aﬁg agndc tHe res'ﬁﬁlﬁvga Ség %ggov{fl%ghed Wi ﬁ1 i@%mix{um

Aepreaxisastriiumthgndadelals|(Risr (drimd anthecriterieatetd it were

64 flctiazanalduy-aridaginesd eashoxyic 86idd2was concentrated in vacuo to
20cycl(%@)ylethyl amlde PREPARATION 19 SYNTHESIS OF

B EORUP YRIBRENE P RRBEREVEC arsh e acid (108.6 mmol). This
@W@B@rm&a’wnmmmﬁmmma gohitiopoficatiob it aashanel 145°C

g 6 s added pyridine (10
% foﬁfv%gd b the a |t|on of p?or}@gﬁés%%%)ﬁgﬁbride (7.20 g, 37.8

mmol) at 0 C. The reaction mixture was stirred for 23 h at ambient
temperature, and then diluted withrdiethylsether; (350 mL), washed

organc 1y SORE Qe S NRA S e e DA e
give the product (9.00 g, 80¥6PPROMBEY & ¥bjafitRiof
toluene s %Jéf&m@oeeﬂacxﬁmwlmml :@%%G:}q% gm?ah% @mmbmw F

(34 mL) was added so |umcyan|e5 62 g 6 mmol) and
AL B ARG |8’&®é°i@)e§6j§sﬁpff}ﬁlﬁﬁmbaﬁi”ﬁé e BM Rixture
Vgsrstiptechab 901019 5C fom@izia Aftar coatdddowsr Iaiambigatinopropyl)-3-

t80§ﬂ%£§é%ﬁ%grﬁ%“&%°f'%%%%§$¥¥%%W'Q%%%ﬁ%@r@'ﬁ%%ﬁ% 1R rature.

water and brine rganic er was dried over

NagsesylHng BhReentratediaeaifiosh Aure Bredatirc R GRS RY YD (3. 5802
Phmol) wes mnkﬁ&@tﬁﬂﬁgﬁ'@raﬁdﬁ@%kﬂﬁmﬁarﬁ @Hrpanas, @Q@i%’acﬂon
dro wise to a.vigo red sqlution thi Ium|n m [
o P G B R TR R gl S are
vvaﬁme@lwmbiléﬁﬁ@npﬁireta@é/emﬁrf@mme@ rm @ Boliitkatiof via column
%&Q%@ﬁ%@w 106, 19 2L L3 NAEbnAdNkiotatheryvar adarfbund (8.70
dr?}%)\g)l he resultlng mixture was heated at reflux for 3.5 h and then

a\tlg lﬁgﬁ"[ temperature for 21 h. The reaction mixture was cooled
to 0 C, and slowly quenched with water (16 mL). A solution of sodium

hydroxide (7.85 g) in water (69 19mEbWas fded, and the organic phase
was decanted from the resultlng aluminum hydroxide preci |tate WhICh

was rinsed With frree Sb-Fnt g%R NEtss

combined, and the solvent wagidititted off 1o Jervpof 2-

lobutylet | 1
T00umL oo o o %gﬁi'?f“@%ﬂ%%iﬂ%%aﬁ%%'Cfescammr’xdra’fe
asid %r?&%?ﬁt@'k@ﬁﬂeé’ﬁ@“ R chlersforan{ taienyhchioride (5-7 mlL) in

dimetbydfermamide (QsLkap:)-an0- HUGGYBG@#H@%@ (1 rebiiweresddedvas

Ze\r/\]/aea rgrrag tlgr{lﬂrr\\l//%ct:gget Wg 3 r%lsr?drﬁg soli dfpers]l' ug V\-/raged}’s?s% \%)dnn[an (!f( cH[grgvnggthane
(70 mL) and added dropwise to the mixture of 3-mesthylbutylamine (30 mmoi, 2.7 mi)
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

recrystallization from etharhexanas (5:1) {19.76 mmol). Yield: 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, hexare HEtORE T2 X)) -afforded the product as a

white POWGEF{QR12 B 5@%@ - ANONVIRAAINMEZ, O)@I%‘é@éﬂ% 35«%@7

7.65,3.42, 2.36, 2.08. 1.91-1.59. PREPARATION 20 SYNTHESIS
3-CYCLOBUTYLPROPMIARMVE RHY SSition o Wirl&thlphbsphine in
tolueneA1 M, 6Q mmﬁ&mmlmwﬁ%cwd@;ramiﬂ@geee/\gaa ditutechanith

rah 30mL). | aceto tril
SRS Ao A A R B AR e 02 e 6. 100

Mfe@@tgs@ @&b@é@@@‘bﬁ@q)rf@éﬂpnat@dhﬁm@sah@eﬁdﬁﬁihM%Wﬁw@15&) at 0°C.

tﬁﬁé@@s@ﬁﬁ#@%ﬁtu@éﬂ@é’@@t%@ §Ei"aﬁﬂ9}¥¥@$eﬁ%’gﬂéﬂ§g afagbignt and then
temﬁerat re for 51 h, Thehgl ﬁjre was f||t red, and the solid was was

WHRGGENE SRR dEPUR 81?&’@8”&8 SiFe RRSERIS d’}ﬁaf%n?at“rat@d
atetonitrde (3r9vipEPiamgivhtinecconspdaimtas cotoddssitoydtals @s8eqproduct

weldn4 ia i @Iiow soft JR& %P%%&FS%MQMHWWQWQHQM tﬁﬁ&:&rcﬂ‘p

mmol) and (cyanomethyb trimethylphosphonium iodide

6.
mmol) Were adoBdUSHropidritaRReHRL P RN BHSE 6D Qtﬁ&ﬂ%lﬁé%@ ofat4
miixt32 mindl)caretEhe mixtare wasistisrest adr@raafostdah. é#\éatMe(ﬂi memperature

[ o] n
8oy T G A R Al s UL Y ARGl hane
WEIR Bddend arasire ﬁ@ﬁk‘t’@fé‘%ﬂé%ﬁtﬁbb‘té@%ﬂ ”tﬂdﬁldrd\‘ﬁ@théﬁ@(?ﬁ&dﬂw@ and
MMeh a&@dmbm@xmwwewa@e%@é%Wﬂ&uer@a@@dﬂi%wﬁam 1-yl-(2-
rﬁg nesmr&]1 qu nd concentr ? atmo ere ressure 'Eé%glve ‘o 1O
the product ¢1% S”d e a&"‘?’fo%cen §'SQifrtic WE R B 0% e
redidly Weesedddied didpwiseofd dviarousliyestaned: @@Iwﬁmf efilighitans ether to the
alyiHBH W&'E&%rﬁ&%@ th 1438 el dfotddtipheofrathyhaihes iRt @fmed was

The reaction mixture was warmed to ambient temperature and stirred for 1

Hilgrer 20Itesh Br&EAIgBuR Y #ionitrile (1.09 g, 10 mmol) in 15 mL 150f
ether wés addéddrapwises-aimenreSuttingomixiteeivea® Beatedcat Feflunolfarnd the

e A0dh than;suy Sgo%at'?‘? ﬁ{%éﬂmgrﬁ&é\'{% U 4§d“c¥9?i§ﬂ8b9§ ?H%Hér?eacﬂon

was cooled to 0C, and slowly quenched with water (12 mL). A solution of
JSHOR WdrasiRs (8ol @/ Dhdters 27H L YR idieh armea g e the
mmgmm@dﬁmdhﬁ;wmgwmlaﬂﬂbhmmmﬁéeaméa&embmed
vgrrnch Waﬁ rinsed with Ctfhree portlo ereal

alic a3E Was i’l@ over Qp evabora 8§ ?f ZOA” cr O“’]pGUﬂd
portions Were ¢om bined; and t?fe sélvent was distifledl it to 'Ieaveu(sj?%é
(B@%&)’WMWIBb%hﬁbf@fﬁﬂ@@f@@aéca%tﬂdﬂééﬁi%GQIHPWEFaARAEF'IQ)’NSQELd
SYNTHESIS OF 6-PIPERAZIN-1-YLPYRIDAZINE-3-CARBOXYLIC ACID
(2- 25CYCLOBUTYLETHYL)AMIDE. | —

SYNTHESIS OF (5-FLUORO-2-TRIFLUOROMETHYLPHENYL)PIPERAZIN-1-
YLMETHANONE
A. To a solution 1-benzylpiperazine (4.65 g, 4.58 mi, 26.4 mmol} 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
then diluted with dichloromethane (100 mbL) and washed with water {3 x 100 mL). After

55



10

15

20

25

30

35

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

JOECE M. T EBIRIRALA GIRYPlbEtaTed k(R Btiga BRIt B gisidhyas obtained

eencapiRlediinvasuade @m tberiiie seppoisnd ragirell@wusekd tlridgion.

78.4% yjeld). PREPARATION 22.SY THE SO

3 o (DIET VT E VT bb RSP BRI TAURRE U190 [iiand &G se me)
M tisl€. 77Ny ©ixBdenimebtivas added tofarsélitinnsof Zier filtration, the filtrate
dinelbyleyraRIORRNSSHROYRRIGDELY @ 0/.883Hamel ia: THF (200 mL)

at 0 C. The 5reaction mixture was heated to reflux for 5 h, then cooled to
0C, quenched with water, and extracted with diethyl ether. The combined
ether layer was dried over anhydtgas ANaR502Nand distilled to yield the

title compoUNY iN36%y, '@Q:((A?z%\g) ﬂpp%ﬁﬁﬁrr\i‘@% NMIRG00 MHze - (o

CDCI3) 82.68-2.53, 1.13, 1.03,1.00, 0.70-0.61, 0.38:0.34,'-0.02-0.05. 15 !
PREPARATION 23 SYNﬁ%@P@@P\ LETHYL)AMIDE

6 [4-(2 ﬂRi%M@Mﬂ%KB&N@GY@WHEI&M@ &héaropyndazme 3- carboxyiic

Jc? Rc“?: ZrIcI}IEigtC aml W‘ig u{% mrn Tgc%tmettr e sl E}voa% eaied

(g % dn tﬁ)opyﬁ{dazme “garboxylic Ac mono ydrat {é
31 r@%*ﬁ@%@é?a@de%ﬁﬁmrw&%@wt% WﬂLS 00584, W@aumwmﬂa‘tﬁ@ai was
@%@é@ﬁ%‘fﬂ%ﬁéﬁ%ﬁﬁ%ﬁ@%@ ﬁ%ﬂ%a’@%@@vf@f@@té} @?ewﬁgﬂ_l)',cﬁiried over
| rtne re n mixture was coole own to en .

B e e N R et Retrate gl was
theifeothe chiuon wasretmeaiiated dnd oriysthlizedagtiniend @6ta) then with
m%ﬁ&%%%%‘&m‘%%m%é o%l’isan‘g‘?% P%?%’ %ﬂ%he proo%cﬁa@éf‘é%‘fﬁ

of 6-hydroxypyridazine-3-carboxylic acid me]ﬁgyl ester obtained above and
phosphorous oxychloride were carefully heated to reflux temperature and
maintained there for 2.5 h. The reaétfosRAIXMNe Svas then cooled and

evaporated in ¥W§%‘&S’f‘-’ 6 RARAS. RhosehesvieRatderand i

residue was then 25poured into ice water. The precipitate was col Ected
by filtrafion, washedtiiRe iRl NaleTerRaperPee dptydfied Yhdel 4.3

vamwrart@ N@M@f@@@%asgawwidm (4359 g TQAvpieldded dro@wise a
solu zm -3-carboxylic acid methyl e

D PR R B D e T S R oo

tam@rwm@tlsyh%mmwpé@é&dnéﬂmﬁd)@ﬁﬁjmaa@idos&m?nsnvgesz’@@w added to

m%%%@%:@%%@ceﬂ%fe'ﬁ 3 rlxﬂrs& 3 enaiabgher (3 x 7 mL) and dried
tetra-n- bl@glammonlum iodide (0.071g, O. 192 mmol). The reactlon mixture

WA hedest 16 Y&t B! W&ﬂapé%%‘a%éa t%W&%‘H@é HRERARE et Step
nesichiven wiéth quuirifiedeb pedliaatiorchromatography to afford the desired

prOdUCtE:(.8'666TQe§17i€/8 Xmound 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
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
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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 %%mL) at 0C. The mixture 5was
concentrated. Ethyl acetate (106 RfthAWASTAEEH to the residue and the

BrodusEwEs Presipited Rbe sridavascoliepira X filtratinnipvashed vathr oYL -

ethyl acetate and dried in v W&q#%@rm$%&%% pound (3.60 g). The

agueous layer was extracted acet ried over Na2S0O4 and
concentrater| woli¢iva ﬂi@%@ﬂﬁyﬁéﬁmﬁcﬁ tidebosripeaind $046®.g).3Femol) in

ol amaekref @@%@@%.&9%%&5"(@2@!@% 0P RERARAI QNG \was
E%NTH SIS OF 6-PIPERAZIN-1-YLPYRIDAZINE-3-CARBOXYLIC ACID

NPUOERRARABE e SCXSF IS EHRRIFSF A Y56HIE N1 A8 mL, 4.00
gyd6pdopyieti v lBdigndgreniéthana )(605miL) wakoxdde dvpyridices thtmal:sidue

followed,y the:additian.af tﬁ%@@ﬁwng1&9@@%@%&%@%&% %ﬁaatt

0 C..The reaction mixture was stirred for 21 h at ambient temperature

PEdRBhiAMRRIE AL tRETPalua Rt dietir eiRdhreIBbinEe PRddERE X tracted

seguenialbewith Wateordsaidietravatesanshbrined THesOEIRRIt: I@m&r\&aa brine;
O4.and co rated toafost e roductl 9

b DN RN A IR Sat B Ry S

Emeﬁsrﬁphy elgfetﬁdvai’s%ﬂhmicﬁ@@ﬂt@lh@@a@@@wmmo\o@&umeﬁw white
esteeabliaingd ahove (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 5

days. The reaction mixture wasRE@ERSRATWIN digthyl ether. 25The

coppined efhar spbaionas. ﬁ’fﬁd(é“*ﬁi&lh’é@§ﬁéi§ﬁ@fﬂ@uﬁ%HWﬁ\n THANONE

atomophere at 50C to yield a THF solution of pent-4-enylamine, whic

was used for Aexd Q{EE?'?é%{EY @ﬁ%ﬁlﬁ'o‘iﬁ@u’ﬁﬁé’i‘%?ﬁi@%‘?lS’FPpWBe € @ cooled (0
B0 it eadviopynidéd 2B stashaxyt ¢lachd manantiraie (1. 60hg, (GJO! A molin
AR %wg@s@?ﬁg'okfeg%%M@qn@rmdﬁeéﬂ[@g%%%%g *Qfted at

chloride 30(3.05 m re added to a 100-mL roundbottom flas

?@é@ﬁﬁh‘fﬁﬁ%@% frhayiat SUETor 99 mahweschasvagrraiedhe mixture and

thyressolpieaiciasiduenag d&ssatue@ﬂandé@ﬁé@@meth@nmmdﬁe%om bined
solutlon as added dro |s{c?1 t\gé{%@ mg(%re of pegt -4- e ne naTHF
am

%@F a%\\'/veasaﬁvﬁne Wfamlnea et empé)F’aetrure eF S for

quiicﬁﬁér ?é%tﬁbvﬁﬁﬂﬁt‘i@r@f@o&éfﬁﬁmmﬁiuﬂthﬁdﬁ@ﬁrﬁiﬁ@m&rmﬁ@ and washed
35withd 0% HCLoaaturated aliaerd Ang WAL T s raanic Jayaryasic acid +

gutyﬂest@r 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)-

methanone in 97% vield.

PREPARATION 11
SYNTHESIS OF 6-PIPERAZIN-1-YLPYRIDAZINE-3-CARBOXYLIC ACID (3-
METHYLBUTYLYAMIDE
A solution of 8-chloropyridazine-3-carboxylic acid (3-methylbutyl)amide (2.52 g,
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Na2SO4and 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 Mkt e IhBiksgBtratedPand IR solipheisidaetonisdis3o wbd waa heated to

RIpER) @&ezma@gew@ EHAR M land wates (109 BokaliBe HeRRIGIY Rhs
\‘g 9?8 rated and the a%ueous la %er was extracted with ethyl acetate.

Hih¥G Gty dBktate S7EPere it DIRPRIEb SR GhY 100 mL). The

mgmnteatatftwyaedhil%mnlﬂm@dmpemmﬁwI!:Omnmlncb(alaiﬁg G he residue
%\ﬁa@%%é%‘&'}hro ﬁﬁéf%mﬁ%ségl coRRoHads,af éQ'&'Q%’EA@&&r&m 1-yi-

illustrated by, bu not limited to the following examples

SYNFHESICE R EPEN TANE B TAEID4684(85% vield). MS (ES+) m/z
TREFMIOROMETHYLBENZOYL)-PIPERAZIN-1-YLWYRIDAZIN-3-YL)AM

IDE To a stirred solution of [4-(6-aminopyridazin-311)piperazin-1-y1](2-
20trifluoromethyl-phenyl)methanone (0.226 g, 0.645 mmol) in

tetrahydrofuran (10.0 mL) was added4=meétyipthtanoic acid (0.500 g,

4. ﬁ? WTh htgiﬂmd b;ﬁeaﬁ@bmmwlamwmm m@@@%@@@%ﬁ&vﬁ%@@ (2-
m e mixture was stirr ernig ater

was added and the mixtur %@z@%&ﬁﬁﬁ@@(ﬁ? tate. The
combinadoganicl yerevasyddediveith-dal2SOu; scnd@ntyateccandthd)amide
%5@ idyevas dissolyed a0aindnog @mﬂiéw p;rpg@gma.m% hDEwas

WhICh precipitated by dropwise addition of hexane was filtered off

é’ﬁ&’faﬁéﬂ f%ﬂyé%a (P 1d'gHE tﬁ@%ﬁ@ib?aa%@(b?w% R ey aRstRiSsIRNMthe
248id yieltk<liHsAMBA 30@ dviir 27 (RDRIR) 6h. 3518036, sbitdo 63 €:8Gicted with

%lggl_bfcﬁetﬁa&%_g}o%%i@m%% tfg %?Sa%?c gx?r%?:% '\15v %rssegd %Vse:zlf azn éyldrous
NeSEN fiereddeyotmried GOHOMETHIPLBENZON EJRPER A7Pperavin -
I?héﬁ%l@a%ié\ls%a\‘tbéwa‘éad\ml%lopropyietﬁ@jmt&g the @rQQﬁQU”@NMR (300

DL O JoTeBDenanale 2o o e it a2, 053080/ W10 30

015001

PREPARATION 13
SYNTHESIS OF 6-CHLOROPYRIDAZINE-3-CARBOXYLIC ACID [2-(3-
FLUOROPHENYL)ETHYLIAMIDE

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
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.
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aminopyridazin-3-yhpiperazin-1-y1R2-trifluoromethylphenypmethanone,
the title compound was obtained as a white powder (9% vyield). 11-1 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)PIP
ERAZIN-1- Y11PYRIDAZIN-3- YE’IFBE&PWRAWNEEOIIOWing the procedure

of ExRmnisls @ﬁ‘f!f;gz"\aﬁﬂimé@@ SO W ECARBOXYLIC ACID

4-(4- methoxyphe lbutyric acid in place o met ylpentanoic aC|
react with Toa stsrred solution of trimethylsuifoxonium iodide (4.85 g, 22 0 memol)

[m(ammmmdazm&yi&mnerazﬂms.a{immgl@@matbwé@&%}mfpﬁggﬁmm hydride
tl ht d as a white er % vie

S R 2 R B L R P E oton o
60?39@@53359@@@%@ "8423’[81"@@!1(32@5?@%(«’8% 3BA6LI 28 B, in DMSO

4@@9%@@&%&%&@%%%@%@@ Bt E N HOXY NG 4rd21e
TRI%UOROMETHYLBE ZOYL)P PERAZIN-1-YL1-PYRIDAZIN- 3-YLIAC

EER llrﬁggl_:r%l.lwg g"%ﬁﬁ%‘}ﬁe oﬁS&S’n C for 30 minutes and then at 55-80 °C for 1
[Mﬁﬂaﬁﬁ*h@dpw;d“amBQprpérm}ZmiiWL(Qﬁ aqueous solution of ammonium chioride

troﬁllé@fwgtwlﬁmwgmﬁ?%%%ﬂw %@ﬁer%%o@%g )a%r g(%%%r%eg?%g over
(60 m@xﬁas added diisopropylethylamine (1.5 g), followe

1’\@& B%ﬁ%fﬁ&?é?@qﬂeﬁaﬁyaﬁf@mog%d
N-(3- durﬁiethyla"fmraqmﬂowribﬁhethwearb@diumldaté&x@&i-ébﬁh@\}:@gtﬁﬂagd

If r ben id
was ag ﬁrzﬁé{Af grrfﬂgf rr| EH%P#& 2§ 'S tag&e‘%@tl mlxifjré i %05 - The
V\Vﬂﬁtﬂﬁﬁd"ﬁﬁmﬁq N&@]ﬂ%ﬁ@i t\?\’/ﬁ@lc difictl Dhevrmrytitous Wa@@@‘&thhdremove

craceRtRReLIN WQ&%@TIQ@MMQ@Q@Q@%@ dads yelow xog{)-m% Uhidgified
was purified by column chromatogra% é/ (dichloromethane:MeOH =

PG 288 GO BLASHiRA SNSRI MY SR BSIaaRBEs Jieddnl): The
IdrNMRI300WdH DO NG BITR, 82%9107@ &f 1h8XohADt &RRdeds.

308 %A)E(QEW%%%#Q 83,3,0013.54, 3,333,29. MS (ES+) m/z 500.2

(M+1). E
4 CYCLOHEXYL-N-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN

-1- 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
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
dissolved in dichioromethane (25 mL). The solution was washed with water (2x10
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,
1.69-1.63, 0.90. MS (ES+) m/z 228 (Mi+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% yield). 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, 1.6%; LE 2.2
2-ETHOXY-N-1644-(2-TR|FLU%%%%@I%%E@@ ZOYL)PIPERAZIN-1-YL
IpyRIDAZIN- 3-$NACEFIRMVIDEQASE6IGRRL té probeddrd bEExample

2, making varjatigns aslyias jeaMbagI oSS SBPR/RFSNS ASIHIRdIAES Dlooled
RGBS TR B (o0 P G RARLABIS
thentittercempou(®d wés. obtai nestBsnanyelloe setid 628wy ietd) ichiHidiMBrature

&%Q%"H%‘é%ﬁéﬁ \%rﬁﬁetﬁe?'ggﬁoﬂﬁtga% el 8o feBital Ot water 10%
2.04-3.88, 3.70-3.64, 3.60-3.58, 3.35- 203.33. 1.31. MS (ES+) m/z 438.4

[ WEIRARAS LENS 87 E\ee COBRIBME T PHO X9 K6 [Ir(gene-4-sulfonic acid
TRYEPORECME BéE BENZ @Y1 RIBERAGN A=XeR¥RIVALNGv¥ b Adehised
TAMIOE 25 ... Golowing e progedus of Example 2, making variations

only as required to use cycloprop met%oxyacetic acid in place of
benzyl&xyaceficaeidr o alsenstd {2 (Bnic acid 2-cyclopropylethyl ester (8.1 g, 33.7

mm@gf@amﬁi@@g@@iw@zi aokdyad{antaﬁy%@%;ﬂyéﬁﬂ;}myﬁﬁﬁg(m %) in

itle compound was obtained as a. white. powder (41% yield). 11-
el e s e P T i
389316 RS ABIE5HBILS) BiB3:tBc302001ML]), 08;3DB1 V016 T2 BQi2Hine, and

[ +) . B ionitr o, .
g{(%z%nﬁﬁ%{%égﬂrﬁ%%@w% 4!%@324}%%&0;) onitrile (3.2 g, 98%) was obtained

BRI RONES 1P BENZOYL)PIPERAZIN-1-

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
{emperature and stirred for 1 hour. A solution of 3-cycicpropylpropicnitrile (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
ether (3 X 20 mL}. Al ethereal portions were combined, and the solvent was distiliad
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
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

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,

t@mgutgecg@@ a’%@ééf&%%@ wgéwewmﬂe%;/%g%%e&ﬁA%Mcﬁover

MHz C C|3 9.53,8.34, 7.74, 7.63, 7/
ﬁ%éﬁgré@rﬁfw $igsolvest of 6 Tiyatgvassempaed 41460803 4T38product

MSS(E&&?@@E’S%&&A(N@M@WQE @8 g, 74%) that was directly used for the
-TET YLCY.C ROPANECARBOXYLIC ACID {6-[4-(2-

%éxgﬁu gmyﬁwﬁh%’l\l%éﬁ%lmmzm 1-YL]JPYRIDAZIN-3-YLIAMI

DE 15 Following the procedure of Example 2, making variations only

as required to use 2,2,3,3-tetrampethylgycleprapapecarboxylic acid in place

-5 AN e AN RN HARB A0 -

methanone, the title compo¥td WAk ©BMdiRdtHAS A Miite powder (48%
yield). 14 NMRR @%M%FSQH&@){%@&Z%}E%%FEO&@?IJ L 553, 7.34,

6.99, 4.01-3.85, 3.63-3.60, 3.52 8-1.74,'1.28, 1.20.
%igggﬁwiﬁr}}yﬁ?@?@?,@&% SEQRRISTEY) 6l 1. 4]diazepane-1-carboxylic acid fert-

Zﬁ!@‘f(é?dt@R%RQB@NE%%@M%h@MQa{@(@-(Q-O% mL, 0.665 mmol) was
TRlELORONETHYLBENZ QY PIPERAZIN LS LIRYRIDAZIN S LA
ollowing e proce ure of xamp “making variations 6nty as

ﬁ@ﬁﬁk@&@ﬁ@ﬁ%léﬁ@@ﬁﬁ@éﬁfﬁb@@wmwrﬁrﬁm@ \0¢5éheymdratdfie26 g,
W%}Q\/F@@@Mﬂ@%d@:r the next step rea?l’uon WlthOﬁ‘{ ifu;’]thmr urlflfhatlon
aminopyridazi 3y tri uoro et ylphenyl)methanone,

the title%Ocom%%uHD(E éﬁ?é“ﬁég%gvg wﬁﬁ BT (33 &) LiRigrer
MMRO(QU@W/@@@@?@MD@% &40 tiﬁ?ﬁmm&lwﬁﬁm’e@zﬂorﬁﬁwmutes The

40¢2318FasiBdnI ot 97348, 03 "3963@57@?@%3@ &%té’d@?ﬂ]l Q%hloromethane
O 88 O 82 MS ES+) m/z 420.2 (M+1),

HYLEFRLRS ‘fmEé@ﬁ%m?é'w@mo{@wwoiutm,
Emﬁma’R@Wfﬁyﬂmﬂﬂmgﬁﬁﬁﬂ\iﬂz%kﬁiﬁ&@ﬁiﬂﬁf&)@dlé\%xd 2-

Q;'r:t:IEB M\ngmgrgrggedure of Example 2, making variations only as
required to
PREPARATION 18
SYNTHESIS OF 6-CHLOROPYRIDAZINE-3-CARBOXYLIC ACID (2-
CYCLOBUTYLETHYL)AMIDE

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
was dried over Na,30, and concentrated in vacuo to 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
was diluted with diethy! ether (450 mL), washed with water and brine. The organic
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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%
yield). 1H NMR (300 MHz, CDCI3) 6 8.62, 8.18, 7.74, 7,63, 7.56, 7.34,

B 0318 D3 Maty, ah8@odceBirdidd-3t 3tmdspheldged 3P ke3ive a

MS (ES+) m/z 487.9 (M+1). 10 EXAMPLE 2.8
Rf-‘{%‘ﬂ[ﬂ-éf’%hUOROMETHYLBENZOYL)pliPERAZlN-l-YL]PYRlDAZlN
-3-yL}-2- (3,3, 36TRiFI: I GRORRORDXY)ACET AMIDE Follovamgdtied dropwise to

QW?SMQ)P&%@B‘I&@F& maKIRG-Y alaHRNS-ON% AR 'BUIEAHS LRHSE) in 65 mL
(3,3,3-trifluoropropoxy)acetic acid in place of benzyloxyacetic acid to react
Wigiae at 0 °C. The reaction mixture was warmed {o ambient temperature and stired

(ﬁramirmﬁyéi@@ﬁjﬂoa-w)@}@l@myga&eﬂdﬁ&ﬁ&@@[@dm@mbﬂI&hﬁmﬁlmf‘tﬁmmn was
the title compound was abtained as a whjte powder (50% vyield). 1 MR .
R ras S BTG B e S BEDORESB Y Pl Ml e

41 EBiO3: B 08cB04<3(BX BIB4T B:728:63; 816048:58353:856k3132,C °C, and slowly
éafé@%é@\AWV&EQFQ?%‘%%OI%%MMR-&Q@%MEP\/H%%% (7,85 q) In water (69

-METHOXY-N-{6-[4-(2- TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-
PLIPVER [BSRZ NS N PRERDIORIERA HESFRERARY TrebitscEfiEnss aluminum

Exaayde &rén@lmgwamaﬂm PRBEaSvegtHred 5@—2{5U§3_rtions of ether. All ethereal
?&?g&_%hso&%% QRiopic acid 1n place, of henzyigxypcelis acid 1o react with
antinbpiytriaviaaop psipetalpine ssy Ry il srométhylphenyOmethanone,

the titleccomporid was Abiained @sa-whisdevuser (31 parld)rbeNMBR

300 MHz, CDCI3 944,831, 7.74, 7.63, 7.55, 7.36, 7.02, 4,.02-3.98,
%?éﬁ@é%@z,aé%?%?? V8l 089555 f@rz@)eés%.@%&ﬂfé%ms (ES+)

ifzed38idniMaide 30 EXNAMPEENRAW chioride (1.2 mL) were added. The reaction
ARIdENGK NP4 (2 RIFHOROMEI YL RENAOX HRRERAE N 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
(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% 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%).
"H NMR (300 MHz, CDCly) 8 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
°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,

difle-compaindwas.ahtained as s &@mﬂg@@%%&%@%%
300 MKz, CDC13) 10.08, 8.40, 7.74, 7.61, 7.55,7.34, 7.26-722 705,
835 Bevaials (4.69.% 9614 69% 86, 3.68-3.60, 3.55-3.53, 3.29-3.27,

3.08. M5 (EST) miniafdP3ofMydpnbtimeAditbio? (b6 g, 10 mm%i) and

-(4-F PH -N-{6-[4-(2-TRIF OMETHYLBENZOYL)PIPE
R R o e S R e o] B P
BfEPiiHHRe (20 rvakinet\aisaneray ity 'ag e (firedrie B8usemol), and the mixture
%ﬁ@f@@@hgmy@ pseRIRIC\AE inplacesefpenzyinsyacelic acid dafedtt ar o7°C
WI - . .
e SR AT R 5 e ELSy £ 175 Pl TG St AR sesivsieec (5

mtheshtteroompeundddes, abththedrasaaninte Safieb(&8 6% yiehih:chibINAR (3 »

BRONM : 7, 1.60.7.36 7.14, 7.08. 6.85. .
3.90 3!?32{?}%%%@?%2&%%%0 %45’9?%& e @85%9‘{@4-%1%?%§%?Aﬁggéghesmm
suffaie, and concenirated at atmosphere pressure to give the product (1.09 g).

2-BUTQXY-Ne{6hde (- BIRAORONME 5."1'Hhﬁ?@@g&ﬁdi@%&.&&é&bbwi%
YRIDAZIN- 3-YLIACETAMIDE Following the procedyre of Example 2,
R RS R L S R R S T D m 1
BenglinyaieacaididCo Fégoerdtiv[4aieiure was warmed to ambient temperature

amj@@ﬂﬁﬂ'd@z'mr@aﬂ)paogé@&iaﬁlovég&%ﬂti{wcﬁﬁa%wg%y@m%tmﬂem 15 mL
té}'(\aﬁ&tle co;rc;égnd was obtaipned as a white powder (40.8% yield).

1H
WIOMAL CBerd| € .1 é‘-?é%*,’f'?%,%%yvﬂ%é?%%?hf@%f@i@m% hand
8160 583:681 4t 6hbledBicDrd3r N Bo(EB 4B In/ZT 465 {NrlniRbre 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.
All ethereal portions were combined, and the sclvent 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-
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
layer was separated and the aqueous layer was extracted 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- PREPAR;;\ITEON 22 h | h
aminopyridazin erazin-1 trifluorome enyl)methanone

o e S s A
powdet.ifikte baattitd8 9o yielsh . LHNVR 10 MbizwBMiciD=0e) 6 3di5dn of 2.2~

r%Qt ciZ g4 nZ? £881( 8201694 %@%’%rﬁg:)§ﬁ%@&800m%§'awbs°c The
4515 Pl

MT). EXAMP
m‘fmmmwﬁmsﬁw@éwmﬂm%tmw(@d to 0°C, quenched with water,

M%ktgﬁfé@wﬁw%\ﬁh%mzmr@Em@al@{hmgfgmg\aw&wmuamus
oliowin rac Xam only as _ .
SRR SN e KU Sver e i =R

N‘V(B DNl B8 2.68-2.53, 1.13, 1.03, 1. oo, 0.70-0.81, 0.38-0.34, -0.02 - -
Apiperazin-1-y11(2-trifluoromethylphenyl)methanone, the title compound
was obtained as a white solid (yield 8%). 1H NMR (300 MHz, CDC13) 6
10.11, 8.37,7.72, 7.61, 7.53, 7.35, 7.04, 4.08-3.84, 3.70-3.57, 3.56-3.46,
3.33-3.30, 3.17-3.02, 2.59, 2. 3R H8AA0NDB 256, 1.51-1.37. 13C NMR

(300 )17

(o045 18T TS 0 56 o TR RO M e PRy -
56.34, 46.47, 45.65, 4\5[«:§%YEH.D£@,'M@’Q@%MQ%@W@E‘?\@WQ 28.85,

25.14. p, To a methanol solution of 6-oxo-1,6-dihydropyridazine-3-carboxylic acid

monohydrate (5.00 g, 31.6 mmol) was added 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
{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
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-
triflucromethyi-benzoylypiperazine hydrochioric acid salt (7.80 g, 26.5 mmol) in the
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).

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}AC
ETAMIDE Following the procedure of Example 2, making variations
only as required to use 5-(2-cyclopropylethoxy)acetic acid in place of

bepaoxyRCRlg ARG, J&@FH’VA@B[ 11.25 mmol) in 1¥;ea1:rah cirofu an 50 mL) and
20(6 amlnogﬁrldazm- Aplperazm- ‘y1)(2- trlfluoromethyl hen methanon

fraliamRinel adds mRreReliato@ss §; &%1 Vi) The
'l‘d&MﬁR (30N W25 GRS p 6o iHe B, B2n Ber3iiid fof. 8347 D3l habH 33ne solution

7 -3 4, 357 2-3.29,1.87:1. 0.
S8 Sl B sl SR A O e 1% 16 g
]Mﬂ“@.§PTQ@K?§?§2.itM@.Qfa@KWQT#B\{@Q?@m. 15’3612’63@9%%1@6@ product
126 3rdA5itéd 1258 séﬁ@v&szsléeﬁ@@t@@@y 1025 AP Fhadfer i btdh-dcatdid and

7.8, 4.2. MS 3 (M+1). EXAMPL SYNTHESIS OF
A%’éé%@&é%{ﬁ%f@ﬁ Bﬁﬁvﬁwﬁp@%@i.ﬁsﬁ%wzw@w extracted

00 ARBORABIE ACIDGNETHY:LBIY TYh)ANHDE! to gife thestisraohd portion of

%@@EQ&Q&@T@'W&@%‘Q L-yhpyridpzing frcarhonvic acid 3s; 4 Stk i)

methylbutyl)amide (2 mg, 1 mmol) in dichloromethane (15 ™
added isoxazole-5-carbonyl chloride (1.0 mmol) as a dichloromethane
solution in the presence of trietiyfEmAc 0 KbmMk).at ambient temperature.

Af 16-35) W J N
to %I%ﬁ%ﬁ%%@%@aphy%iﬁ@gﬁgg v’A\v%:Q‘,q éh$ate as’a 801?35}?]@ E%O%TJ{
g, yield 29%). 1H NMR (300 MHz, EB¢3YE¥:34, 8.05, 7.83, 7.00, 6.86,

3 90-3.84, 3. 5:1:0'3@4@)@455& 633e1:n@a-1 A6 @MLMﬁoffgSnbrm%%g e

T 5 TRIF UO
T\ic} >%Za g E?Pq 21% j.'Yﬁ?jl ?W?F?I AfF addition of p-
W&M@@XMQI@@N@I@Q(@METHMDBilUEWGL)NMdaI)Eact:on Frokiowve vgethetirred for

@Pﬁ%ﬁﬂ%ﬁ@étﬁ%@%@aﬁw@aﬁ(mﬁ%ﬁawmyﬁ% ﬂ'ﬂ#’r d %gdql? iethyi ether
1-methy1-5-trifluoromethyl-1H ﬁyrazole 4-carbonyl chloride in place o
%ﬁ \gashed sequentially with"water, 1% HCI, water and brine. The organic tayer

was dried over Na,S0O,4 and concentrated to affors the product in §3% yield (8.48 g)
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.
The combined ether solution 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
{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

with 10% HCI, saturated NaHCO; and water. 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% yield). 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

Beids; METS X b S RERA AN Rt CARBENALIR RRERACNHELARIRIRAorded
%INEG- CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE ~ Following

& Prodedh e DVRIARMIES, hiRiAgRAA%iYRSbnly as required to use
4-meth¥lpiperazinesd:tarboh§ctitondeine pleee-abivoxazote:b-sanbarytylamide
e e e T AT e B pperazine
%?9% ity THRIMRB6RPRIAR TTBe Ry 8esERog b yyusg (TLC
315@@&17%&%&&&8@5603’#3&‘[3)44‘%2@4}1&&%w&ﬂ&rép@?atéeﬂ%@tﬁ@-sMﬁ

St)m/z 404.4 (M+1). 25EXAMPLE 3.3
N R TR SR oI R b BVE AR TS The
CYSNORRDOPYY FERELIIARND e aqumsliswaygthepestiediae i Extwiplectate.
Q,h@lalsh?gn%/@éiaimgf@ﬁ%quy@t%mﬁ?@éﬁgeﬁmégmamiQ@n%ei%q@oo@‘o yield
1ISOXazole-o-carbonyi c rde 1o react wi -plperazin-
gﬁ%%p%%%ﬂé)-%@a}’ﬁﬁ%ﬁ i%ogléi@(é@@y%@éré%wéfﬁﬂ)l)amide, the title
compound was obtained as a white solid (92% vyield). 1H NMR (300 MHz,

CDCISKE 8Os & AP IR B8 2B arPiB82Q88y but not limited

0.48-0.42, 0.11-0.06. MS (ES+) m/z 380.2 (M+1).

Wﬂwﬁg]i_@@_g{ examples,
6-[4-(2-ETHYLBUTYRYL)PIPERAZIN-1-YL]PYRIDAZINE-3-CARBOXYLI
C ACID (2-CYCLOPROPYLETHYLQM\IH,IE;F llowing the procedure of
Example 3, making variations only as required to 5use 2-ethylbutyryl

chloride in placeYbflisGaZdle: 5dardhYI CRISMAR I Gt vithi(2-

piperezirtLiyryNazine S=parbmylic peic A2syelopropvietadlanide  JagiDe
titte compound was obtained as a white solid (71% yield). 11-1 NMR (300
MHz, CDCI3) 6 8.07, 8.00, 7.00, 3.86-3.90, 3.76, 3.68, 3.57, 2.57, 1.70,
1.50-1.55,20590¢e0 a8 (o0l AS §ESHeniziGZA- (B yikazin-1-yl}(2-

trifluoromethyl-phenytymethanone (0.226 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
residue 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 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.

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

use 4-phenylbutyric acid in place of 4-methylpentanocic acid o react with [4-(6-
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EXAMPLE 3.5
6-(4-CYCLOHEXANECARBONYLPIPERAZIN-1-YL)PYRIDAZINE-3-CAR
BOXYLIC 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
getetpyiibiGipipaiadipe a3k pyridi@zintg8-carsbyigleagithethanone, the title

L
B0 83687 346,-87950, 76673684 28:452. 01 22461 385 0416:-0.97, I03.83,

Mep (E&0 Blz 386 (V1) 20 EXAMBLE 36
644-(2-TRIFLUOROMETHOXYBENZOYL)PIPERAZIN-1-YLFYRIDAZINE

-3- CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE Following the
procedure of Example 3, making wafistidiris daly as required to 25use

C%TH-'H@W BRRZOYISRIRNIEE 1R Fﬁ@%@{dﬁ%‘?ﬂ@*@éﬁé@?@& PERAZIN-1-

hloride to react with 6-piperazin-1-yl-pyridazine-3-carboxylic aci

(3-methylbutyhamide, thelfitl& urid W2t bbBMMESEs a white solid
(83% yieldwibh INMRALMHZECREIB) 16 18 4677 \85iaTH3- 38227 @yired to

@%ﬁg@%@%ﬁééy&bﬁ@%e4a%moﬁ%%-gM? SERHLM7,480:RM2 ) BQsact with
BAB-ErORRORT-PRIPISCROVEY RV B ENTZe Y phrR R A2 RRTOnE Hips title
RIDAZINE: 3 GARBX L GAE IR 3 METY LBIT Y4 MR BEO Mz, CDCl) 5

Following the procedure of Example 3, making variations only as required
fo145i 5LcHlofce - Ffdofometnyibendoyb cHitr e plaag BF 0 - 2 10. 561
soxazdie-h4carhpmyd . ehidrise 1eitedciGyith
6-piperazin-1-yl-pyridazine-3-carboxy ic acid (3-methylbutyl)amide, the

title compound was obtained as a white solid (80%). m.p. 148-151C. 1H
NMR (400 MHz, CDCI3) 8 8.06, 7858 7E254-7.50, 7.35, 7.01,

4.05-3.34, 1.73-1.46 0GB N6R(E8 1) BERABAK MY 1B 3-(2-
TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]-PYRIDAZIN-3-YLJACETAMIDE

To a stirred solution of [4-(6-aminopyridazin-3-yhpiperazin-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.
After stirring for 2 hours the reaction mixture was washed with 10% HC! 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,
6.99, 4.65, 4.10, 4.05-3.83, 3.66-3.54, 3.33-3.28. MS (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-pyrigazing=gscarboxylic acid

(2-cycloprop lYamide, the title compound was obtained as a white
o AR R e LA Ao | D ce) € 601 e A2 -
7.65-7.52, 7.35, 6.99, 40F3IRE)AZES-1-46; B BORMEH|TEA8- 0.42,

0.10-0.07. 13C NMR (75 MHz, CDCI3) 5 167.6, 162.9, 160.0, 145.4,
134.2,132.3, 15129.5, 127.2, 127.1, 126.9, 121.8, 118.2, 112.5, 46.3,

44.5, 4PHOUH'D thioRs0arregoh Exam Ris A salying yasaiop iy j2s required to
=% AMPLERS&butyric acid in place of benzyloxyacetic acid to react with [4-(6-

-[4-(2- ORO-5-FLUOROB YLYPIPERAZIN-1-YLIPYRIDAZINE-3
R R T A D B e AT on e, e e
Fotlowing s plgsinddrasol Ehierpiedent4Riny eitiatio METh ek Vituitdal,) 6
sousg Zochigro-pluarabenzeyhchioridg in place of ispxazale-paaarbeny g

chloride to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid
(2-cyclopropylethybamide, the title compound was obtained as a white
solid (94% yield). m.p. 194-196C EMAMNPER (300 25 MHz, CDCI3) 68.05,

O I BRI T ey Py o
159.7, 145.5, 136.7, 131.5, 121 4250 AMIBE 152 1125, 46.0, 44.8,

44.6, 41.2, 39.6, 34.5, 8.6, 4.2. MS (ES+) m/z 432.2 (M+1). 30EXAMPLE

3.10 6-[4:(3,3,3-TRIFLUQRO-2-METHYL-2- - _
TRlFLfE?ﬂ‘E’e‘éﬂ HRP %l@%ﬁ%ﬁ?ﬂi‘fﬁ‘%@@ﬁ%@&ﬁﬁ g fo
RBOXYNS A BL(@ T S0P RPN ETERNL )20 DE d2oH witing tite

(€0 FXRTHIR B Ak VAFBHRNR ARNLAS TARHERD A0 USEie 1
(3,3,3-trifluoro-2-meth I-é-trifll%gr%methtg??p?&gl c;ﬁgﬂde in p?ac’:e Sfme
i (v} .

o5RHIE Bag ABIRA RIS By el yield). 'H NMR (300 MHz, CDCls) 8
G-{iperEin-15yFmsidazing-37carbaxyliveacid 42 syclioprapylethyDanmige; 35-

§hﬁt% omég d obtai 63615 a white solid (35% yield). 1H NMR
(300 e?—Tz, %%33\1@%2 g : +@, 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).
EXAMPLE 3.1 EXAMPLE 2.3

SOXYLICAcID (2 CYCTOPHORILENIAtICE -

TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]-PYRIDAZIN-3-YLJACETAMIDE

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
917,832, 7.72,7.61,7.54,7.35,4.10, 4.01-3.88, 3.69-3.61, 3.57-3.55, 3.43, 3.33-
3.30, 1.14-1.08, 0.61-0.57, 0.27-0.24. MS (ES+) m/z 464.5 (M+1).
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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% vyield). 11- NMR

(300 MHz, CDCI3) 3 8.05, 8.01, W 43 3.57, 1.57-1.48,
=+

0.79-0.70, 0.52-0.45, 0.16-0.12. 15m/z 360.0 (M+1). EXAMPLE
FH2-METHOXYETHOXY)-N-{6-]4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-

6-[4-(5-CHLORO-2-TRIRLYORAMEAK X LBENZOMRIBERAZIN-1-YL]PY
RIDAZINE- 3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

20Following the procedure of Example 3, making variations only as
requiredadwse; Skehboroc2idrelubEaane iy Ibemzayichioidt erin pigcasotquired to

lﬁ%x mgfﬁo%éw gpfl:%@%%Jgoaﬁ%égvﬁ%en?/ioxyacehc acid to react with [4-(6-
6- plperazm 1-yl-p rv&g azme 3 carboxg ic acid clopropylethyl)amide,

EHHRRY BB AR b AN RIRR Fhtaindt 2 LWH%E@%BY’(H’ BRIV oR the title
$6HHREwAE INMRLBAO MirticClafz) @ﬁz@? yi&i89, A 6UR - Bbo MM, CDCL)

P e ey 34T 6204 U3 B8 YRR BB S8 % o

844+(B-FE-BORG-26T RO ERUM EERHY LBEMBOYMPIPERAZIN-1-YLIPY
RIDAZINE- 3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
30Following the procedure of Example 3, making variations only as
required to use 5-fluoro-2-trifluoro é‘ﬁl\% @I chloride in place of
isoxazdle-3-saraoRydADHYECY WMWANECARBOXYLIC ACID {6-[4-(2-

6- p'p?ﬁ%m.léﬁéb‘ﬁg@?%"v‘i?ééﬁﬁ@f? %&% EY kﬁ'&z&[fcfd EL%QP\HDE

the title compound was obtained as a w |te powder (65% yie
(400 MHz, CDCI3) 6 8.05, 7.98, 7.74, 7.27-7.24, 7.09-7.06, 7.00,
4.08-3.96, 3.94-3.68, 3.55, 3.36, 1.50, 0.79-0.69 0.48-0.42, 0.11-0.09.

EXAMFF’_J(_)

3.14
2-(o ORI GRS A BIBERR 7S AT RIBRARE 2 EoRiip
BRYALIC SASBN2ICNCL OPRAFECREEPHYL I DElace FEdlipwitigyiasstic acid to

PEQEERIRE Al EXRAMBIS 1t APRKING ¥ HERHARSI 0N ASTESIRRAHA IS 1) -
2,6- d|quorobenz%l chloride |W)Iace of isoxazole-5- carbon?/l chlori e to

ragbARRRs A SRR Ry MBS AR S ARG Agwaer (48% yield). ). "H NMR
(ZQWMHnrdw@mﬁl)thﬁzmé’tme TEMPOEBITVEES @bined-as8a, \8iiges 60, 3.52-

ST RS T

EXAMPLE 2.6
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
compound was obtained as a white powder (32% yieid). "H NMR (300 MHz, CDCIy) 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).
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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-CA
RBOXYLIC 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*3iBabexylic acid
(2-cycloprepyletindemictes the tite cormpamd Ww@&@m@ B1-(2-

370, 36 IR AR P kL g 5 o -0 oA s it oY AMIDE

0.10-0.69! ExmMiRE B S:g6ure of Example 2, making variations only as required to

Grld-(4FmRISrldRh W&kfﬁét@(&@ﬁcw o SR gP Eﬁ&%‘&kz}@g%? LRI to

ZINE-3- 25CARB PROPYLETHYL
FARBWIRG e FotR grEctine s 2riaring \?&V@H@WW'&@@@ﬂhlred
tmatiaermﬁebisetmﬂamnmmydbem@w@hmae inplasefider (16% yield). 'H NMR

G- % fq%n 'Qr% E/"%Ié"’%e 03 d s S GRaides 62, 3.60-

-plperazm- -ylpyridazine-3-carboxylic acid’ (2-cycloprop
tﬁéﬁutfé%ﬁ@%uﬁ@%ﬁa@%ﬁté&é&ésﬂéwﬁ@bmlwvield) 'H NMR
(400 MHz, 30 EXAMPLE 3.17
644-(2,4-BIS-TRIFLUOROMETHYLBENZQYL)PIPERAZIN-1-YLFYRIDAZ
INE-3- CARBOXYLIC ACID (2-CYCYOPRBPYLETHYL)AMIDE
FoNeliidg ThERprbc &ot ehiE Eahifiiei B0Maitiieprasiationsyaqtyy asregitrady )-2-

to use 2,4-bis- tr'ﬂu0(9@9tﬁfﬂmra}@wcﬁbh%%m}?é§ﬂmDE

isoxazole-5-carbonyl chloride to react with
6-pipera2iPIRA- K7 iBEesmd s CATBRIRE 2 i @By e p ROy R EYY) aRmieruired to
thestitle mmwaﬁmpbtwmdm;a pibdke groyweley 629%eatelddidlid MR yith [4

R R B R A U B e e Rone, e st

EXAMPLER 818U as a white powder (50% yield). "H NMR (300 MHz, CDCI3)
DIELYOROBENEQ YLIBIPERAZIN- L YA [P ¥RIDAZ NG 3 GARBLGYHG g3

3.60-3.58, 3.35-3.32, 2.56-2.48. MS (ES+) m/z 506.5 (M+1).

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
use 3-methoxypropionic acid in piace of benzyloxyacetic acid to react with [4-(6-
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).

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

use 3-phenoxypropionic acid in place of benzyloxyacetic acid to react with [4-(6-
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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% yield). 1H NMR (400 MHz, CDCI3) 6 8.08, 8.0, 7.17-7.11,

FTRORY 923103 Beesas 3-8 % 514 0EamB Wy 0 e 18R E0 109 10104,
FrpSAMREE Selbhed as a white powder (52% vyield). "H NMR (300 MHz, CDClg) &

bR Oé%ﬁéfé%%%éé@%ﬁ%% oz

Fefownty 1168 pidcediine @fZExhﬁYplé 3B ki vartaEéns eriyiHs required

to 25use 5-Fluoro-2-trifluoromethylbenzoyl chloride in place of
isoxazole-5-carbonyl chloride to react with

6-piperazin-1-yl-pyridazine-3- cargémgla%a Eé -cyclopopylpropyl)amide,

the itle Qomapatib Yiasvolstidned Tas R Bt poRideY (B89 A0RIH) P IHHE RINIRN-1-YL ]
(400 MHz, CDCI3) 58.04y %84 AN 8. VL?@R@%@K!AQHZ’)@8 7.02,

4.06-4.03, 3.90-3.86, 3.82-3.72, 3.51, 3.37, 1.76-1.70, 1.30, 0.70-0.67,
0.44- O%‘P@’ﬁﬁg @_@g@c@it@gﬂﬁ\,ﬁzﬁ@@@z@ making variations only as required to

65432 AL ORO i TERIFkHIO RAMEFHALA CRIMIBIMESHCARBONNL)RIR [4-
RAZIN 1-YL RIDAZINE-3-C XYLIC .
CRA ROV PRSI (O g Reymebenre, op
Exompli3yanalimivaristiondisnisos (etGHeraBERsEMR (300 MHz, CDCL) 5
?0%'05046 tf'%oﬁoéﬁetf‘¥ﬁ3yf'§@d#’?4570@éb@®§ chigyidesin lagexay 292, ms

isoxazole-5- carbonyl chloride to react with
&-piperizirRd-JI¥yridazine-3-carboxylic acid (2- cyclopropylethyl)amide,
the title compound was obtained as a white powder (35% yield). 11-1 NMR
(300 MHz, CDCI3) 88.77, 8.08, 79,401 4.06-3.68, 3.55, 3.39, 1.50,

0.76-0.71, 0.48-0.42, 0.10-0.05.
2-BUTOXY-N-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZIN-

3-YLIACETAMIDE
Foliowing the procedure of Example 2, making variations only as required to
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).

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¢
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-CARBOXYL
IC 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% vyield). 1H NMR
(300 MHz, CDCI3) 6 8.04, 7.98, Rx4WF4B, 7 126-7.21, 7.15-7.09, 6.99,

3.95-3.78, 3.58:3:5 -l Q. I8-0.698- 15
SO0 315 P 2iP Rl Al IR O.F2NFARNS AN E 102

644-“{5-‘5w%ﬁ&@?ﬁiﬁ%ﬁ%‘ﬁhﬁﬁ%’éﬁﬁz@@ﬂﬁ PERADIN-T VR BYE

RIDAZINE3:C R BOXNLIE KACHR:(Z:E Y CheRROBVEBIHMAL AMIBEired o

llawi _ 6.3, . o -
R B LRl R e ey s e
M@,Bt}@gfwﬁ_@gﬁggﬁw@mmﬁyl@w%&w%%anone, the title compound was obtained

%h@iW@%kxﬁ@ga@%inﬁ-marbmwlmr?_gi@m:%yglapmﬁyé_.eilhybmidﬁ 1Fé 7.53,
the title compound was.o In a wnliteg po [ 9 | .

1350 e QB Ban B s oy Fosap oh oy Solr T 508, 4 052 68, 164
B7B91HE2] 364, 35CINBIR 0306-0172, OABK). 42 252010705725 FXAMBLEC,

3437 13238, 120.45. 127.79, 127.29. 127.14, 126.93, 126.88, 126,82, 121.02
6-[4-(4-FLUORO-2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PY

RIDAZ A3 EARBERYLIE Reft ARV EEOPREPYLBREPA RMDES. 14
wollesingthesameethie of Example 3, making variations only as required
to 30 use 4-fluoro-2-trifluoromethylbenzoyl chloride in place of
isoxazole-5-carbonyl chloride to react with
6-piperazin-1-yl-pyridazine-3-carbOWit ldeid- {3-cyclopropylpropyl)amide,
the title compound wag abtainesre awiEtepnwvde(- (4990 yield). 1H NMR
g NP A LV SO NE Ea  at
S R T S o R0 2 G o o vl inoe
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-
(B-aminopyridazin-3-ylpiperazin-1-yi}{2-trifluoromethylphenylimeathanone, the title
compound was obtained as a white solid (0.056 g, 41% yield). "H NMR (300 MHz,
CDCl;) 8 9.15, 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, CDCly)
& 168.8, 167.5, 158.3, 148.3, 134.4, 132.3, 129.3, 127.7, 127.5, 127.2, 127.1, 128.8,
126.7, 126.3, 125.4, 121.8, 120.8, 11585, 72.2, 70.2, 46.4, 45,5, 451, 41.2, 34.5, 7 .8,
4.2. MS (ES+) m/z 478.3 (\Mi+1).

EXAMPLE 3
SYNTHESIS OF 8-[4-(ISCXAZOLE-5-CARBONYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
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

was evaporated and the residue was subjected to column chromatography. Final
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EXAMPLE 3.24

6-[4-(5-CHLORO-2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PY

RIDAZINE- 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

BQsiHer AR ARG AR Yoty e Ber? (3:cfL IR A St BfiHatils) © 824,

shestites gompmuesb\vas ®htamedsastaddhite salisk( 7398-yiekl)0 B2-INNMRS+) m/z

?gg{'g/@ﬁ,)CDCB) 6 8.05, 7.86, 7.68-7.65, 7.53-7.5, 7.35, 6.99, 4.05-3.99,
.89-3.67,'3.52-3.46, 103.37-3.34, 1.75-1.6, 1.31-1.24, 0.71-0.62,

0.43-0.37, 0.02-0.03. 13C NMR (75 MHz, CDC13) 6 165.9, 162.9, 159.9,

145.4, 138.8, 135.93, 135.9, 129.Zxh3@6£128.4, 121.4, 112.6, 46.3, 44.5,

%@2@%{%@%’5%%&%&%RAE’T‘&@‘?/LMﬁﬁ%ﬁﬂ&ﬁ%ﬁé@é@mP;PERAZIN-
156-[4-(G>EHBOROAZIF-OSREME THYABENZOV LI PERAZ MIGIVE]
F’YR'D%N%éf%ﬁ%&%‘@ﬁ&%%é@%ﬁék& %MEY&B)T%MW&S required to

Followin th(]:;_ procedure of Example 3, making variations only as required
15 udd Yo HIDRRS S HYIBERZON CriGHRN I Pliatkipn place of isoxazole-5-
isoxeddledhoataonyl chlarideto reapipmithyin-1-yl-pyridazine-3-carboxylic acid (3~

e T

BOB P MEBCT)®:808.0%.86582. 7551, 18.99. 2677, 20 847 92 619, 1.75-1.62,

449888 0%90n R T@ 31673 484 3.36= 333, 1.61-1.50, 1.28-1.20, 0.85.
13C NMR (75 MHz, CDCI3) 6 166.0, 162.9, 162.6, 159.9, 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, 44.5, 48 8AKHPBE3D27, 36.0, 27.8, 27.4, 22.5.

'V'%?ﬁ(%tﬁﬁfﬂ}g%éé%%ﬁ%&%%@PERAZiN-1 YLIPYRIDAZINE-3-

6-14-(2-TRIFLUOROME THYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-
3- CARBOXYLIC B&REPAKIT AP P ENH EHXWRYE YL 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
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),

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-
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
titte compound was obtained as a white solid (65.5% yield). 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. 55 NB4EBép-1 53 1.28-1.21, 0.86.

13C NEHR(25cNHY | BDCIRY6) PETER ABRLO,- Yo RIRIBABNESACARBXYLIC

4 y 1.7,112.5, 46.3, 44.5, 44.3, 41.2,
G R O s L dens (VL) SEXAMPLE 3.27
644- (4O TR WEROMETRIE LB ERFACY M PER AZINES Mg gFed to
Eﬁ%@%{ﬁﬁfﬁ@%ﬁfﬁ%ﬂ93‘6@@Hé%g@%%@-@ﬁ%‘ﬁ%ﬂﬂé{é—)@\%@ﬁwﬂg B-

-Ollowin e proceaure o Xa e o, akKing variations. only.as require

e R e R ot S R Al bl R
isoxazate-BaadbbriykdhisrdentbteofeattMithield). 'H NMR (300 MHz, CDCly) &
Brpipsragin- Aoy pysaging fscarheny i asig 2royelopsonvistiybamide, o 1o

the title compound was obtained as a white solid (83.5% yield). 1N INMR

BB EDC RS 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. 13C NMR (75 MHz, CRClI .7, 163.9, 162.8, 160.6,

159.9, 145.4, 129.6, 129.5, 127.0%%%."%]{:61%%, 114.8, 114.7, 15114.4,
18488 MAXH A G534 9 Y URIBESH B! 184 X L 90 RIDAKIBHESHARBOXYLIC

466.1 (M+1). ACID (2-CYCLOPKAMPLE 28 amIDE
644-(2-NITROBENZOYOPIPERAZIN-1-YLIPYRIDAZINE-3-CARBOXYLIC

ACID (3°SUKNETRRPBEPFYISRMIE P! EaidiliAg Bhetisvstantasspauired to
Eanyplehdxamakapvayiattnsie mypis: eerfused: tolase @mdrothehizoyle to react
ﬁmp@%d@r%q-9f—ﬁﬁ’?&%&ﬁl«@@-'%%%_%@r@?cﬁl5%?&53“@%9){%’—3@(13 the title
piperazin-1-yl-pyridazine-3-carboxylic ‘acid (3-met 1beutyI amide, the title
EBMRpRIIKINRES B ARE S Uik el 'SolRd 17 23 Yield. NIVFNRIR (40D MPg)) ©
EBCIBP6 8.24, B.69, 253,84 76067580 71484 1.04, A4k214861 345-305,76,

330 4 SEL 0 5B S (ES) miz 427 (M+1)

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
use 2-trifluoromethoxybenzoy! chioride in place of isoxazoie-5-carbony! chioride to
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).

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

use 5-chloro-2-trifiuoromethyibenzoyl chloride in place of isoxazole-5-carbonyl chloride
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EXAMPLE 3.29
644-(2-CHLOROBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-CARBOXY
LIC ACID (3- 3SOMETHYLBUTYL)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
edRsbUHE %&sosmaméwhgyﬁ%ﬁif@ﬁcﬁafb@mcy?é}@) GaaimiRyEbe s, the
8D €A 0k BDiaihdB =646y i3 Lofid (B 0800 0448 15 13T SHBIMIR (400

i 28T 7 ed Yol FEMIEP R VR AN, TIANEER 0. ws

& -(ZABPACHMOROBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-CAR
BOXYLIC ACID (3-METHYLBUTYL)AMIDE Following the procedure
of Example 3, making variations only as required to use
2,4-dichlorobenzoyl chloride in plg&%\wggxéfole 5-carbonyl chloride to
reactawith B-piperairmOVEyHdainez8reayp Uy e\t 1 - YL]PYRIDAZINE-3-

(3-methylbuty t t ite solid
(90% yild). LRI 00 TR s 8 o b AR Ae

7.01, £05ouing BermmedIs, 9@%65’2% 8538 V8P atood oS %E@ﬂw% to
@Z(M) LEEMM@ME%%!WEJWM%? isoxazole-5-carbonyl chioride to react

446-(2- CYC ROPYLE HY BAMOYL RIDA

RS IR AR BORVCPHERIL ESTER /o EaTai Y Wi e e
mw@dur:bwﬁsa)taﬁmd 35 maknifg siricl§BRs) omly a5reg iPe dHdvlER (300 MHz,
éE)%f saliyloyl ghleride ingalaoe,0f @8%@%50@%%' shlodedaengy o.4s-

with plperazm -1-yl-pyridazine-3-carboxylic acid

P212yR1 0BT BYIetivy A dE5 tMETiteD e oo Endtnds bidindttat Aid 322,
$0did (39%0Yieltt) 1 112ENMB (809 MHz; CDCIR 6 §96, 8400,440038.4734 5, 8.5,

{/%4&%2 %i%ggg&%%@ﬁﬁfg?g 2.28,1.52, 0.76, 0.48, 0.10.

25644-(5-CHLORO-2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLF
YRIDAZINE- 3-CARBOXYLIC AGHRARHG XCLOBUTYLETHYL)AMIDE

et et e b fr R

isoxazole-5-catBGBOeMoritla@dread WithOPROPYLETHYLIAMIDE

6- pnper;%mv&n\g% %m@%ﬁ@% d@%ﬂmﬁeagl%%(%%?%n§%@§%‘émeﬁecﬁ to

the title co C%)un was obtained as a white pow 71% vyie
{@9(?19#?1@' O @FB?%GS‘W' ?’@.L"'d? SBP*?‘BiIO '%Qi‘a:?%% @ngz’wbcgigade to react

Ri36-2i08r2kiB6H-pYrid 4 NV Ba(ESMid 26D C 1331 6p166,R:162.8idk5 88, title
g’érﬁp%u%%@wgaslo%%sﬁec?as g4 white solid (94% vyield). m.p. 194-196°C. "H NMR (300
MHz, CDCl;) 6 8.05, 7.96, 7.41-7.37, 7.11-7.03, 7.00, 4.07-3.34, 1.55-1.46, 0.79-0.68,
0.48-0.42, 0.11-0.08. "*C NMR (75 MHz, CDCl,) 8 185.7, 163.0, 180.0, 159.7, 145.5,
136.7,131.5, 127.1, 125.3, 117.8, 115.2, 112.5, 48.0, 44.8, 44.6, 41.2, 39.6, 34.5, 8.6,

4.2, WIS (ES+) m/z 432.2 (M+1).

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-FLUORO0-2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL)PY
RIDAZINE- 3-CARBOXYLIC ACID (2-CYCLOBUTYLETHYL)AMIDE
5Following the procedure of Example 3, making variations only as
required to use 5-fluoro- 2a(trlfluoromethyl)benzoyl chloride in place of

‘1'*§8)@&%t@ﬂ83%'3ﬁme&¥6 dd %Ofggﬁwmroplonyl chloride in piace of isoxazoie-5-
Epiperazitoildylipys dmﬁrB-pw@axyhd ammtmmebuwlmwlbmmd é2the

L A T
'3140URA3028VPIBES BEHY- B %@%é@ﬁwﬂ@@o@ MH 2, @DE1358-166.0).78-0.63,

128.8,4368. 61 100 OnibHEB | A70adD o d27)2, 125.1, 121.5, 116.9, 116.6,
115.0, 114.7, 112.6, 46.4, 44.6, 44.4, 41.3, 37.6, 36.5, 33.7, 28.3, 18.6.

MS (ES-f-) m/z 480.5 (M+1). EXAMPLE 3.34
156-[4-(5-CHLORO-2-TRIFLUOROMEIPLEY BBENZOYL)PIPERAZIN-1-YL]

Py [31'WW&E?MB@Q%&N%@&#%@E%M%W]@?%DAE@J@W'&Q«%XYUC

procedure of Example 3, mak |r%g variations only as required to use
5-chloro-2- (trlfluoron@@fﬁ)ﬁeﬁ ﬁleq%i:c’)ﬁ@g YH—EI e lof&zole-5- -carbonyl
ChIorldledi(bvi\ﬁiﬂ@ﬁwtﬁﬁcpmﬁéaﬁ%ﬂaxyh:wr}daiaﬁe@mﬂimll@ﬁca required to

e T R B TR O A AR R B e
wiH(-8188-F 66| -3lzr>miagn@ BEA BT 27- 00 BE PareRIMR T Mpe ttle

é&%&%@ #98-Ooikfed ed 3k DR @é@@ é%? 9108 (38BMri e ) 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

5% E19105:4% ?58@4-:? friz 4283 %IZHﬁgQ%?%KPPEé?SQS%S 0'18-0.12. MS (ES+)
B3 BLIWOR0-2-TRIFLUOROMETHYLBENZOYL)-[1,4]D1AZEPAN-1-
YLIPYRIDAZINE-3-CARBOXYLIC ACID

(2-CYCLOPROPYLETHYL)AMIDE Following the procedure of Example 3,
making variations only as requird@’t6'40L5e> 12

BipsacR+trifioronmetirylberop chloridesnpiace) piHswEzelerS CRpRIYAZINE -
chloride -~ \RBOXYLIC AGID (2-CYCLOPROPYLETHYL)AMIDE

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-
0.43, 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

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,
CDCl;) 6 8.05, 7.98, 7.74, 7.27-7.24, 7.09-7.06, 7.00, 4.08-3.958, 3.54-3.68, 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 (CDCIS3,

75 MHZ) 6 167.3, 167.2, 165.7, 163.1, 162.9, 162.3. 158.9, 158.4, 144.8,
129,68 139891480148 9. 155.09127 2 125.0 121.4, 116.7,116.6, 116.4.
116.3,

EXANMPLE 3.14
8-[4-(2,8-DIFLUOROBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-CARBOXYLIC
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
8.07, 8.07-7.99, 7.44-7.38, 7.02-6.956, 4.0-3.99, 3.86-3.83, 3.58-3.50, 3.38-3.38, 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
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) &
8.04,7.98,6.99, 3.70, 3.56, 3.47-3.45, 3.40, 1.87-1.85, 1.52, 0.80-0.72, 0.48-0.45,
0.10-0.09.

EXAMPLE 3.16
6-14-(2,5-BIS-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
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,
CDCly) 6 8.08, 7.99, 7.92-7.9, 7.85-7.84, 7.65, 7.02, 4. 13-4.08, 3.95-3.71, 3.57-3.55,
3.38-3.36, 1.57-1.44,0.8-0.7, 0.48-0.48, 0.18-0.08.
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35

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 Wﬁﬁﬁblﬁtetrabutylammonium

brewmide {271 870R1F084 ROH Tand. BB niiarar\ert s Z110]undgpyRenaz INE - 3-

(152 ma, 1.0 gl yuas peaeguadey e s dipane (10, overnight.

The solvent was evaporated. due was treated with anol in
water [ZHaning repsefieicviRiehpravipratetalias firerddnsibaldrdrieuined to

MRCHa 19 OINBLLASTBGR SR Mgt thestile Locompeund. iy iRy Yieldride to
1H NME 300 MHz, CDCI3) 67.98, 7.87 ?-7.%%6.94, 3.76- 3.74, 3.57

. 7. ,
SEO SRS DRUZ B8 PATE RN S5V P F MS (L aigetagiamide. the

{iM-eDmEXANREEDDtained as a white powder (29% vyield). "H NMR (400 MHz,
CDCI,) 8 8.08, 8.02-7.88, 7.81, 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.

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

use 2 5-difluorobenzoyl 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.

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
use 5-Fluoro-2-triftuoromethyibenzoyl chicride in place of isoxazole-5-carbonyl chioride
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.

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

use Z-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-YOURE
A To a solution of
[4-(6-aminopyridazin-3-yhpiperazin-111](2-trifluoromethylphenyhmethano
ne (123 mg, 0.35 mmol) in DMF (20.0 mL) was added (2-
isocyanatocyclopropyl)benzene (111 mg, 0.7 mmol). The mixture was
siredyati60Gi25oveantghith Aftepesaling  theyniaaire-Fas pouytid datd (2-

afes kR mib) a%hf‘ev‘fﬁg%t@ﬁgn%ﬁﬂiﬂh WQ&'QE@ZEQ@ a3 %ﬁ(@ﬂ&%ép 5%

rie |n vacuum to give the tlt|e roduct (1 as a white solid in 90%

YR 1 NWR(E86 ﬁzC‘é‘?d@ $68. ééﬁ’i g7 787405768, 7.32,3.39, 1.50,
F 226774007466, 4200-3:9508.87-3.86, 3.62-3.52, 3.43-3.41, 3.25-3.22,

2.85- 2.82, 2.14-2.10, 0.91-0.86. MS (ES"-) m/z 511.2 (M+1). 30

EXAMPLE 5.1
3-(3-{6-[4-(2-TRIFLUOROMETH¥KBEREZOYL2/PIPERAZIN-1-YL]-PYRIDA

I @z\@ﬁﬁ%ﬁé@@%‘?@ﬁ@éﬂﬁﬁ@@ﬁﬁ?ﬂﬂﬁ%ﬁ@a CARBCXHOWIAG D (2-

the procedure of Example 5 makln&vanatlons on| as required to 35use

3-isocyanatopropionic acFaY&hQ%% Y&E‘Q‘é@aﬁ D

isocyafiatoeyctiire pytiizenze né feaeact Withaking variations anly as reguired to
tLée@ %%%%QQ?%HT&M@WP&%%ﬂsoxazme 5-carbonyl chloride fo react with 6-

y1](2-trifluoromethylphenyl)methanone, the title compound was obtained

RBS{ AT HM&@?@M%@BXM Wé@@%@?y@w}@w 19e7it
FoholiGRWADELEiR6 Bsld whiEs pdveB(90,3%50:13)49-BMARI AR MHz, CDCIy)

N A R A DR P BRSPS v

YRIDAZIN- 83Y14U REA-FSlfowing the procedure of Example 5, making
variations only as required to 10use pentylisocyanate in place of
(2-isocyanatocyclopropyl)benzene to react with [4-(6-
aminopyridazin-3-yl)piperazin-1- )FWFHE&&%ethyIphenyl)methanone
thrtithe FIANQIROFY VRIS LAbTRCRARETS -y INbiite 20N (@5 BRAYikd) - mﬁwmmAz;NE—

+:20,4,0:300 TR E 08 L8010 Sl a0 L S g

1.22- 1@@&0@\/3;@_@7923rm3d(£gm) %xpz‘rz;@g %Mmgb)mg variations onl y as requwed to
use 3-fluoro-2-trifiuoromethylbenzoyi chicride in place of isoxazole-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.

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
use 4-fiuoro-2-trifluoromethylbenzoy! chioride in piace of isoxazoie-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.
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15 EXAMPLE 5.3
1-BENZYL-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]
PYRIDAZIN- 3-YL}UREA 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%@3,5?% 7.32,7.23, 7.02-7.14,
4.54, 3.85-3.91, 3.69-3.76, 3,283.40, .951-3.1 . 25 EXAMPLE 5.4

B O ORSHEHERRIF -8 8RB THRIFB B ME R RAZEN £ VP FRIBAZINE-
RAZIN-1- YL&RXRHAZINSAG B EA Eottowingtheomiopadyre b=

E , maki iati ired to 30use, .
oS i T SAce o7 1 Fob el AR ST FongEhanseri
teachwhithro-2-trifluoromethylbenzoyl chleride in place of isoxazole-5-carbonyl chloride

R g e

R R Pt CCrse )18 es! G520 58117 647 59
69016.98, HI6-460%.63.8%3, 905852 B85, 3587H0453 320 326.6M: 52-3.45,

+ 4 + 5 ,3 13
R BE E  LT ed E b RN R B E R 204R Bz
REZIN-A159.6PYRIDAZIN-ZAAIURBEME, 135R8I0wmne, thebprotadare 28.4, 121.4,
Example 3, making Yagiatons onty as RQUIrRAs0USes (=5+) my/z 496.3 (M+1),

2-flurophenylisocyanate in place of (2-isocyanatocyclopropyhbenzene to
react with
[4-(6-aminopyridazin-3-yhpiperazixAMp(Etafkoromethylphenyl)-methan

one el compaund wes TSR AR AAIFLSBIERRAN R M onz e
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
title compound was obtained as a white solid (10% yield). "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
(ES+) m/z 482.4 (Mi+1).

EXANMPLE 3.26
6-{4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID (4-METHYLPENTYL)AMIDE
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

$6(6-nernopyridagin: 34y brpetazinmFy TR ArHEUomDg hy phenyd)-metmg,

RS (SO0 MIE COUED 4o 0. Pk 3 otr 21, 1 147 o4 70815 44

8196-2908,28.8243.892.3.4043.56 5\332(282‘038214@48% (BXAMPLE 5.7
1-(4-FLUOROBENZYL)-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPE
RAZIN-1-YL]- PYRIDAZIN-3-YLIUREA 25Following the procedure of
Example 5, making variations onw irefl'to use

S{HoIoHSIPIRD AR RN BT ORIVt DTy SROP) BErZENaRIDAZINE-

react with 5 ~ARBOXYLIC ACID (2-CYGLOPROPYLETHYL)AMIDE
[4-(6-aminopyridazin-3-yl)piperazin-1-yl](2-trifluoromethylphenyl)-methano

ne, the flleEBmPEUNEHELBIET RS & m&@%ﬁar@@w@ W23 NAR to
(560 -Midzo QDB 2) 6-8: 3406 Syl @r@mﬁ@@ﬂnk%&@ﬁﬂéo%@&e&i&%r%@l chioride

91 4 oo@%%‘?’p%rgcz)msﬁs pyrigég’lgg car %xl\{rlfs E%+)2r{r:]{r{z:igpg)r%gg'\{le%%gd)amide,
i:hﬁBWWQB:Bﬂ@@LrM 2T RO ROME TG ¥RIBENZ O VP ERARIR- (394 -z,
¥BERAZENGS- YSHUREASDF ollgwingdhe progesiureel Exampie B spaking 3 36.

variations only as reqéuwed to use buté/llsocy%nate in place of

1B Bdeyandto Y ERprepyiénzéretd Feabbwith PAMB-(75 MRz, CDCI:) & 166.7,
RINONFPGAZ B0 3y peperazss 1 yblé2 1pfl uwramethyiptenylimethenenei4 7,

{E% e Qép‘?g%% WBsCqpIne as 2vnig 3019 (92% Y Dys BYR /2 466 1

(M+1).

EXAMPLE 3.28
6-[4-(2-NITROBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-CARBOXYLIC ACID (3-
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 soiid (72% yield). 'H NMR (500 MHz, CDCls) & 8.24, 8.07,
7.84,7.76,7.63,7.44,7.01, 412-4.26, 3.75-3.95, 3.50, 3.41, 1.65-1.76, 1.52, 0.94, MS
(ES+) m/z 427 (M+1).

EXAMPLE 3.28
6-{4-(2-CHLOROBENZOYLIPIPERAZIN-1-YL]PYRIDAZINE-3-CARBOXYLIC ACID {3-
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)-PIPERAZI
N-1- YLFYRIDAZIN-3-YOUREA 10Following the procedure of Example 5,
making variations only as required to use cyclopentylisocyanate in place
DhZrigecyBRioeyciopmopyiibenZene/BISACHVER3. 52, 1.65-1.75, 1.52, 0.94. MS

(Lé %amnlq erJI n-3-yOpiperazin-1-y1)(2- trlfluoromethylphenyl) -metha
e title coaﬁpound was obtained as a white solid (91% yield). IH

NMR (500 MHz, DM50-d6) 6 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;36nA4, 153.11-3.35, 1.80-1.88,

1 R A 5 PR RO OME U SEN B YL PR SRR L

YRIDAZIN-3- YL}JUREA 2@0RD0|iGviniag tié_pldc&dindbitExample 5, making
variatigng nhy E}ﬁé%‘ﬂH&r&ﬂ!FQ &SQXQWES\?%QQI% \}Qr%lﬁ’&%%fn!y as required to

(2- |socyanato C|Opl’ enzene to react wit

‘é‘?ﬁl%é’p@fﬁaﬁ 51 bgf‘ﬁ)fiﬁelry@.ﬁ%tﬁ%lﬁa F&%@%@%ﬁﬁ%rﬁ@ﬂﬁ%&ﬁé eact with
&ha;tﬁ}ez@@mpopmﬂwﬁ@btame@ms: avidite pewdern(pmive|d)e Hid bt pound

SpRs deradiar PO e SWEd ol e o e oo

M#1). BXARMPIE 5,4102-4.09, 3.75-3.93, 3.33-3.52, 1.65-1.75, 1.52, 0.84, MS (ES+)

%/E'E%T -3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLJ
PYRIDAZ N- 3-YLIUREA 30Following the procedure of Example 5,
making variations only as required to use heptylisocyanate in place of

(2 isocyanatocyclopropyl)benzen%mm(ﬁ With [4-(6-

H'ﬂé@‘z?’é)% Pf@%&éﬂ%%‘mﬁwm&?ﬂﬁ@ﬂ BaPRPRY_3-v1 J-

the title compound was obtained as white powder (46% .'HNMR
(300 MHz, DM50- dﬁj’é@&%‘f‘?ﬁskcﬁ?@@)\@é}‘?%‘éWBﬁéT 3.69-3.80,

3.45-3 1681038384 BrSe28tBe3#, Example 3, making variations oniy 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
compound was obtained as a white solid (39% yield). 'H NMR (500 MHz, CDCly) &
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, 1.52, 0.75,
0.48, 0.10. MS (ES+) m/z 438 (M+1).

EXAMPLE 3.32
8-[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-
ethyhamide, the title compound was cbtained as a white powder (71% yield). H NMR
(300 MHz, CDCI;) 8 8.07, 7.81,7.86,7.51, 7.34, 3.86-3.65, 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, 128.8,
128.5, 127.5, 127.3, 125.6, 1252, 112.7, 48.4, 44.6, 445, 41.3, 37.6, 36.5, 33.7, 28.3,
18.6. MS (ES+) m/z 496.5 (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)P
IPERAZIN51-YL)-PYRIDAZIN-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; P@J{ r oromethylphenyl)-
methanone, the title compound V\%éA ta%eéd Ié?s white powder (44%

;ﬁér&jSﬂiﬂmﬂ@@“{@@ﬁmmowmw@m@@gwrgtmngsm7i PTGV DAZINE-
7.59, 7.52-7.5%, dA%@)@\%Eé ABIS- @@@%WQ@M%WE

g ig qul’o%\}%?é ﬁwg %roscé ure o? é\/lam(glsﬂ maﬁigg %arxa‘u%?msEx I\élsl,a #Ea%u:r@d to
15 SONCIOHERYAr<BrE8A (2 ERYFLODROM B EEY LBENZO L) RHPERANZ |
&'ﬂ%rb@e tE’YA%@MN;% JERAHREA .oy faglpwing the pipeedure-0f Example

makin g variations only as required to use e/clohexyllsocyanate in place

%W?%Ey M%\?@@?@b&ﬁ?oﬁ&iﬁ)ﬁ@ﬁ?@H@%"?éé& iR a@s a white powder (71% yieid).
[A-(GvampmpyridazimSry ey azipslryAl (2auflugeraeibylpheryad-metha 40-

VTR (350 Mz, DM Sy S088 W B Pk, § GRT irados ag) ool 1455
33637797, 3144:3.585.3,35-842,18.204326, 31F1631118, 1. 75216846 .4, 44.6, 44.4,

158167 715501 101435 RXAMBIE D 285 NTHE SIS OF

2-PHENOXY- N- -[4-(2-
TRIFLUOROMETHYLBENZOYL)PIPERAZIN-l-YL]PYRIDAZIN-S-YL}AC
ETAMIDE: To a stirred soluterRAHIPLE 3.34

[4 %"Pfﬂ Rylgazins 'X%B‘Rﬁ%?ﬁ&%ﬂ\%)%ém% ZIN-1-YLIPYRIDAZINE-

triflu rome hyI pheny none mmol)

dichloromethane (10 ﬁpﬁ@@@ﬁé@ﬁ@@%é’ﬂ%%%ﬂde (56 mg, 0.32
mmol) fliowee by-theraslitionrat J0Mipthy amine (Daliatmh ahiP L= rEh8ired to

B R e DA s R 05R) e
torabihedtto fgainier fayer waswidahed Segquiemtidityawidhh diviredideClhs ddium
%ea Rﬁa%%eﬂ@%ﬂé%ﬂ@@@@%wmwswwﬂﬂﬁ enrRiad: cociy s

ue was re-dissolved in small amount of dichloromethane and

BuHfiecLBy ofurnt B5chtom8tography.ePhe&hie Bmpountdifasidolatéd!ad’
mwmmm%mmmam magsl NVR @0z, £BEI3) 89528, 120 8,

R S SRR BB L B P HE R 8 0

26.6, 22.6, 14.0. MS (ES+) m/z 498.2 (M+1).

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
use 5-fluoro-2-trifluoramethyibenzoyl chioride 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}A
MIDE AND 2-PHENYLCYCLOPROPANECARBOXYLIC ACID {6-[4-(2-

. TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZIN-3-YLIAMI

DE 10Following the procedure of Example 6, making variations only as
required to use 2-phenylcyclopropanecarbonyl chloride in place of
D@l%@@@mmbﬂdestmr&a}ca vatha, 167.2, 165.7, 163.1, 162.9, 162.3, 158.9,

(iaminapyiaazinsd YIpleean 1 X ”'H‘f%m{??%‘y Rhenydsmeinan,

ONE, bo comp oun S were obtameé iyahe reactio
Zﬂﬁhbﬁﬁlﬁﬁcléb*cﬂoéﬁé@rbﬂﬂﬂld atid, (241.5, 111.3, 48. 8 48.6, 47.6, 47.5, 45.8,

phenyigyclapopanecarihonyl{e-k-f2irifuoremethylberzqylipingrazin-1-yl

]pyridazin-3- 15yllamige was isolated by column’chromatography eluting
with EtOActexane=40:60 and obtained as a white powder (20% yield). 'H
NMR (300 MHz, CDCI3) 5 7.73, 7.62 AMB4A 7434, 7.22, 7.16, 7.04, 6.84,

SHhTH %@ ol %%@%)Xyﬁ%am (ANHEP MR M ERRE e acio

yclopropanec
{6-[4-(2- trlfluoromethylbenzé%‘ﬁﬁo@‘r’é’iﬁ%ﬁfl%%@%n 3-yl}amige was
isoIated\tgy@@ﬂumﬂ@ﬁr@ﬂm&agf@@bytda@@%Mgrm&yi&taﬁtt@mﬁﬁ@@)amm

d d %, yield
PO I PO SO R SO
21301@63‘27!\7[8 ES) w4 a3 (N-+15zEMEIEE . 6]@'2@&@6}3&&40&2 mg, 1.0

AIE) Q44 {251R I LORAM %Té'b\gaﬁgwé%\ﬂ})&fgﬁ ZJr'Nanoivent was
YLFYRIDAZIN 3-YL}AMIDE Followin rocedure of Exampl

ARG A 5&8@%9@%@?@&&?’&@% ’(‘jéB SRR pTél?eSBFd waich

phemgiistadewd chlienek 4o Eeaaojirwrﬂhr{&e{&;o to give 138 mg (0.376 mmol) of the titie

ip ins1- i
B B e peld) 1 TR 278
BOd MIFiZz, THIP626065 58,627 4. 75871652-1,58, 7. 26 ¥ 83 3:3714.688 2
AB8;)3.52-3.78, 3.30-3.40, 2.63, 1.72-1.79, 1.24-1.40, 0.90. MS (ES+) m/z
449.7 (M+1). EXAMPLE 6.3
4-FLUORO-N-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]

- PYRIDAZIN-3-YL}BENZAMIDE EXAMFlloWing the procedure of

Example 6, aking easiatons Q?'#%M@M@Fﬁ#@@%‘t '@{@?@@Ow
Chlo”"?'Fe% IEL@%%%% Thﬁ{]’gx e \I’Eril“l’cl)i:r’lggrg\%lﬁ%(—:‘t(i_ PY D(AZlN 3-YLIUREA

To a sclution of [4-(B-aminopyridazin-3-yipiperazin-1-yl}{2-triflucromethyl-
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
overnight. After coocling, the mixture was poured into 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, 0.91-0.86. MS (ES+) m/z 511.2 (M+1).

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

use 3-isocyanatopropionic acid ethyl ester in place of (2-
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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
SQlign. o ‘!Eﬁ)'r%'ﬁvDBQYEQ%Z{B'I%%(&RA%r@%@%ﬁﬁf@%@yridazin—S—yE)piperazin—1—
trifluoromethyl-phenyl)methanone (100 n‘”lﬂ% .285 mmol) in

ARG BrRERRE Y BRI SRR SRadE hBE P ORI RS RN B Db an mblyite
indhespresengeiaf tietylrmine @313 mmgl} 8t 0C7 BheTasulting MigBIrE 36,

stirred ient u 4 e hed.wi ater
G T Sraaic s 2 et Witk waen Saiiroled Nagh dried
over MgSO4 and then concentrated in vacuo to afford the desired product
as a white solid (0.095 g, 74% yiele).»hi=k NMR (500 MHz, CDCI3) 68.10,

SR S AR SRR Broan
EXAMPLE 7.1 3-YLIUREA
{6'[4'(2F15ﬁ%>'\%%|@1'§94}4éw%%% YA%P!E’&F%@Z/Q}‘&@%]BMMQ%N;& to
- 25YOCARBAMIC ACID PROPYL ESTER ollowing the procedure
OEEREMHPIEFY Ak 9%@%@“%9@%@&%@8%?%@%?&5@ to react with [4-(5-
chiorofgrmate iB-plaassafambuty] chldgrofesmatie/toracivdthado(:, the title

aminopyridazin-3-ybpiperazin:-1-y1)(2-triflugromethy]} ) ne, <
b R O Lo SR 2012 v BRI a0 Yt Th e
(506MHEZ CD@I3) 63308.1.0;- 767 3,5262,38.5507. 374 08,4 0N, 333663£82%5.50-
289394, 3613565352386, 325,668, 5B D82 MIIESH MIZ 488 v+ 1),
(M+1). EXAMPLE 7.2
{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZIN-3
- YLICARBAMIC ACID ISOBUTY [EESWEREFOowing the procedure of

PRle, 7, MAking,Vasatiqns QRly 28 ieau mesylpr -
o T T R AL B DAz
aminopyridazin-3-yl)piperazin-1-y 1821tk iFdmethylphenyOmethanone,
the titlerampegnsayRsRtain otms awhite salmthiAdi ayiatd)oditd MM uired to

(Eg(,)é) b@r‘#z%!is%@%%%?esin place of (2-isocyanatocyclopropyllbenzene ¢ react with [4-(8-

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, 3.69-3.76, 3.28-
3.40, 2.94-3.10.

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
use 4-fluorophenylisocyanate in place of (Z-isocyanatocyclopropyilbenzene 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-yf{estifiyaramethylphenyOmethanone,

the title compound was obtained as a light yellow solid (35% yield). 1H

NI (300 ARG, BN ARPAt67 B90R Rl FY SN ACA 7 G RAZIN-1-
4.15, 3,15-3.85, 1.10. MS (BES+) YRIDAZAIA+1 )L 2O-EXAMPLE 8

SYNT . -(3- R -3- -(2- ,
TRIFL%%%%’%%@G%%%%@L éfﬁé%%ﬁ?ﬁ%ﬁ’é@%ﬁ%‘%ﬁﬂﬂi%ﬁ%d 0
pee Z2-flurophenylisocyanate in place of (2-isocyanatocyclopropyhbenzene to react with
[4=(@Ma9wﬁi§i§ﬁie=§wt§ammzlﬂm%(-y&]éargﬁmgmm%hﬂlemm]?aﬂ@ title
ne 25(200 mg, 0.57 mmol) was slow ed to an ic solution
RO AR O 101G b AR i AT os M2, 8DCI3) 3
diehlerotmétaane (85/mBk).Tie Tebdpératurel WastheniraiSedto.ambiest. 82,

temperaiute,and thesreaction mixture was stirred for another 4 hours.
3-Cyclopropylpropylamine (48.5 mg, 0.569 mmol) was then added to the

reaction mixture which was stirred at ambient temperature overnight
30under nitrogen. The reaction miARIRMES Bvashed by saturated sodium

b ; i ’ :
o e e e
11-1 NMR (300 MHz, CDCI3)& - A8-r 88IRER, 7.65, 7.63, 7.55,

7.36, 7HiloRiB81hd Brob&dn@ P £xRpk08.Batiiig3 802t RO vhidSs required to

%'s%oz}rjfzghﬁéﬂy 1éggyaoria7t]é 9‘1% a’c:oe'%?(%l?s%’cy%r?aqco%ypczl'gp;"c\)ﬂpsy[)(ge%z%ane 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) &
7.92,7.60,7.64, 7.58,7.37, 7.13-7.24, 7.09, 3.96-4.03, 3.82-3.89, 3.40-3.56, 3.22-
3.34, 2.86.

EXAMPLE 5.7
1-(4-FLUOROBENZYL)-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]-
PYRIDAZIN-3-YLJUREA

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, 7.66, 7.60, 7.33, 7.21, 7.08, 6.83, 4.50, 3.91-4.00, 3.73-3.80, 3.34-3.48,
3.05-3.22. MS (ES+) m/z 503 (M+1).

EXAMPLE 5.8
1-BUTYL-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZIN-3-
YLIUREA

Following the procedure of Example 5, making variations only as required to
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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
E/Iﬁﬁ @@cﬂ:’yﬂD@@%{jﬁg\%@S&O%ﬁ%ﬁg%@ @&@W&%t@@%l@?&%ﬁ%ﬁkﬂit%«@&%% [4~(B-
z .85-4. .
YA o e R (e RIS LGRS e AN s
rte@w@lu@FN%@@MhW@T&H%ﬂMBﬂ{@Mh@ZQ%Fﬁ&J@QBMERI—{WiBENZ@DQB) 5
PERAZIN 1Y RYRIDAZINS QUREA LoEOaWG, g Brsedy Reh o7

Example 8, making variations only as required to Use
eyddo r@&ﬂrﬁ@tﬁy@gﬂtﬁg i padESof=Si &y Etopfopyidbbylamine to react with
[4-(6-
aminopyridazin-3-yhpiperazin-1- y%%gt\ﬁ% go%nethylphenyhmethanone
the title compound was obtained as a'w d (50% yield). 1E1 NMR
(400! NN & LO0R BY 87 B 1454 V%ﬁtizf@@ﬁ\/@??f@ﬁ@ﬁf\l@d 987 IPERAZIN-1-

0.52-0.46, 0.27-0 22 MS (E@Tgﬁﬁg;& 20(MitHEEXAMPLE 8.3 1-(3,
3-DIMETHYLBUTYL)-3- RIFLU ETHYLBENZOYL)P IP
ERAZI Wi““%?ﬁwfﬁégf&? BREA §f—% (BN R 5 SRR R &G red o

Escample&nivakingaratiatiopsonty 65 ireguiregidoyasgropyl)benzene to react with
jeggnﬁmmmmﬁ)'mp%kaa%q_%agmmaemefﬂﬁmmgﬂ@tﬁ%ﬂ%\é{itﬁae fitle

ARG HBIRBIREHhaF I e g id-(Ff oréHeethyidWERY PR MERo RIS O-d5) &
theditiegrompaung vassebtained as aawhite solgldb6%yields- 154 NMR3 44,

(490 iz 00018 BT 137, 1074 08316, 152 4, 0.0 MS

EXAMPLE 510
1-HEXYL-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYLIPIPERAZIN-1-YLIPYRIDAZIN-3-
YLIUREA

Foliowing the procedure of Exampie 5, making variations only as required o
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)
6 7.83,7.76,7.69,7.52, 744, 7.39, 3.87-4.00, 3.66, 3.50, 3.25-3.43, 1.53-1.67, 1.28-
1.48, 0.84-0.98. MS (ES+) m/z 478 (M+1).

EXAMPLE 5.11
1-HEPTYL-3-{6-[4-(2-TRIFLUOCROMETHYLBENZOYL)P{IPERAZIN-1-YLIPYRIDAZIN-
3-YLIUREA

Foliowing the procedure of Example 5, making variations only as required to
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-

aminepysidazin3ry)piperazin-1-id |(ZstrifluoromethylphenyOrnethanone, th
etitle 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, 4.04-7.00,
3.94-3.89, 3.64-3.56, 3.47-3.45, 3ABB1B2E: B4@, 0.69-0.66, 0.47-0.38,

040 9&9@'}4%&5@%@5&%6@ EJ()Z SEEANRE RS BRI ERAZIN

ISOPROPDXYETHYL)- kj @2 TRIFLUOROM
PERAZIN 1- YL)PYRIDAZINY’E} REAEoH WG Efe procedure of

Examplﬁo&omﬁglﬂ@v@ﬂa@@ﬂl@Qﬂ|EQ§E’f©@JEe@n@<€k@U$ﬁ[at;ons only as required to
[ﬂs% RIORPXYSIINISIING I Riace of Sicvglopronyipropylamine 1o reach it e to
apfiplopyrideitin-3-yl) pip@rarinarylidziniduoi nsedayipheiizhinfethamesibyiphenyl)-

tn%m@ﬂmwn@em@ewam%wwmm Byyirld) 4 mpy,z3Q0
C.1H NMR &'OO MHz, CDCI3§67 69, 7.60-7.56, 7. S?LF/? 35, %4 3‘y[ QQ H NMR

$3R. B DNSG-dn 55853 8903/0852 677210802 é§9278ﬁ227ﬁ 735729, 438,

20‘0—2[% 338, 1.90-4604,2438 MS (E384). s8zAZ8-EMe 13 15 EXAMBEES:6) m/z 553
HYDROXY-4,4-DIMETHYLPENTYL)-3-{614-(2-TRIFLUOROMETHY
LBEI\?ZOYL) PIPERAZIN-1-YL]PYRIDAZIN-3-YOUREA

EXAMPLE 5.13
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
compound was obtained as white powder (34% vield). 'H NMR (300 MHz, DMSO-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
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
tristhylamine (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

chromatography. The title compound was isolated as a white soiid 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)-methan
one, 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
NgR-EYWSIORROMNMEEIPVL) SR BAAL CBFLODRG4-7.56, 7.35, 7.04, 4.65, 4.01,
IBEFRUOROMETHYLBENZOYL)-PIPERAZIN-1-YQPYRIDAZIN-3-YL}UR
EA Following the procedure of Example 8, making variations only as
required to use 2-cyclopropylethylamine in place of
3-cyclopropylpropylamine to reacEwa4-t5¢. 1

30am|nopyrldag@3%gﬁQW%éﬁﬁég%g%gﬁgé%g@g%Rg“enyll)-met

hanone, the title compound was o 48% vyield).

1H NMR (400 MHZ; B &iB§ 58 1QPRGEANGA AT ¥eF-84, 7.10-7.05,
4018r 94 SrESB=3 21 YL AE N D24 672 0 4810- 3% 10O SRINZINEXAMRMIDE  AND

'?F?lél_(LZJo(:Rg%b{%:i‘ﬁ\gP ’é@%k@&é&%ﬁﬁ%ﬁ%éﬂ%@ 8YOUR

EA FORwing fieMroceddrehdt EXaphe B Amidking MatiationsZonty- g 1AMIDE
requireehiR it elonioRys By, %@%'W%ﬁ% Qbriations only as required to
wi

3-cyclopropylpropylamine to react

4ROy ﬂ%@ﬂ?&%%?ﬁ??ﬂ"i"ﬂ‘j?@*%&&‘%%ﬁ%?@ﬁ%&%ﬁ%ﬁ?’ﬂ figeip react

néthones thaititieyvcalapourd wiasrabtametl asrédlwhidepibvides (3D%efielddne, both

%MA}!W&@&ME%%Q&#F&#%%M 9n727éhér%?c6>éé%8r%agﬁeépo%®@c acid (2-

91-3.87, 3.65-3.45,
QW@QOQ@WQW@Q @ Z’trifluaromethylbenzoyl piperazin-1-ylloyridazin-3-

A GO BREBY b Eithi-SifridtGl Gt bIUOZ W MCAY hRHNERA: 60
an'g lﬁtaar']ed as a white powder (20% vield). 'H NMR (300 MHz, CDCls) 6 7.73, 7.62,
754,734, 722 718 7.04, 6.84, 3.89, 3.82, 3.83, 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
eluting with EtOAc:hexane=50:50 and cbtained as a white powder (16% vield),
NMR (30C 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
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
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% yield). 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, 3E24A83/P8F1635, 0.70-0.65, 0.42-0.37,
0.07-0,03. 29-X AMPLE BARF JIOROMETHYLBENZOYL)PIPERAZIN-1-YL-
1-(3-CYCLOPROPYL ROPYIﬁ:%ﬁé%—%S-FLUORO-Z-
TRIFLUOROMETHYLBENZG¥2 WAL RIDAZIN-3-YLIUR

EA Follbwingithe praceckierobEXasmié:&, making vatiationssaneasequired to

IeQUIed 10,6458 chioride in place. of ph tyl chloride ¢
[4- 6-am§nopyr| azi%-g-r)llc?%ﬁ?p%?gzeir?-lpzy?yf-kf%fiﬁﬁ% o%e?ﬁy%h%%ﬁgn%m ﬁo(ﬁ

REIRGREEE BN BRERiRE Py HUBERBLAIpipelasranyi e nems. de title
; | | P _
t&ﬂHBB%%MAR&%E&K%@Q&SQ@&%%%@%HE%'%ﬁ%l%r@w@&g%g@&%ﬁ%

the title compound was obtained’as a white powder (15% y
@M@@rﬁé,gﬁ@@)%@ﬁdﬁu 7P8- 778, 7.98-7.58 371853892,
7.13-7.06, 4.14-3.98, 3.95-3.85, 3.68-3.52, 303.40-3.32, 1.70-1.60,
1.28-1.21, 0.65-0.62, 0.40-0.36, 0.03-0.02. EXAMPLE 8.11.
1-(4-METHYLPENTYL)-3-{644-(2- FRISIISROMETHYLBENZOYL)PIPE

RAZINSYNTEREIRIDAZIN 32 LTHREASREnioving B progegene=gia 7 N-1-

Example 8, mangyalisAORe SN AR IEEIRO A0 ey T

4-methylpentylarmine in“place of opylpropylamineto reaa with

[4-(6- To a stirred solution of [4-(6-aminopyridazin-3-ylpiperazin-1-yl](2-
aminepyidazinrnlipingraihd Mbb(Eryifugromelby PheRyOMSRRNE; mL)
the titl com%qg%vas obtalneEI as%? whlt1 solid (0.039 g, 29%@$eld)._1l:1
NYW%*@& RIPEYCBEISPER% 16% 71880777 15/Pr859188.5% Kisygiine (0.313
Thin@l0at, 408385883883 ure 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% yield). "H NMR (500 MHz, CDCl,) & 8.10, 7.73,
7.63, 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-
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) &
8.10,7.73,7.82,7.55,7.37, 7.04, 414, 3.96-4.02, 3.88-3.94, 3.61-3.66, 3.52-3.56,
3.32, 1.66-1.75, 0.98. MS (ES+) m/z 438 (M+1).
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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-METHYLBYWEYIDAMIDE A mixture of

e B AR Ao e e AR
1,8-diazabicylco[5.4.0{uiHdecFABeAd (0. FAURMONland TER
1-hydroxylhsnrzotHazale. hydrate-(Q, @m%mr@%g%éﬂg)owg_%ﬁiy@%d to

at ambient temperature for 15 min. 1- 3-Dimethylaminoprop¥l)- _
&ty B BuTRHaY @ S IMRmGaWAS A hdduty e RIRIITE i R G- ¢
ambiepy tempetilrgmavermght)jdndithenceietedovithy &b (56hm ihatitk

TR S AR AL S

€ organic extract was

Eoentratéd; andepurified bydlashcirdmatdraghy fofgivetheltlile3.65, 3.52-

corapaund asahite) splid 4 024mg 99 2ayigld)) 11-1 NMR (500 MHz,
CDCI3) 8 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).
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
use ethyl chioroformate in place of n-buty! chioroformate to react with [4-(8-
aminopyridazin-3-ylipiperazin-1-ylj{2-iriflucromethyiphenylimethanone, the title
compound was obtained as a light yeliow solid (35% yield). 'H NMR (300 MKz,
DMSO-dy) 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},

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

{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
under nitrogen. The reaciion mixiure 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+}
m/z 477 (M+1).
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25EXAMPLE 9.1
6-[4-(5-METHYL-2-TRIFLUOROMETHYLFURAN-3-CARBONYL)PIPERA
ZIN-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-carbpxyigmcidg 2- cyclopropylethyl)amide,

the title ¢ ou ' i ' %.yiel i
o6 AT TR KT e AR LT e b YR vy 5
3.89-3.94), 3.77- 3.82, 3.52-3/60,121803U.52, 0IREA.80, 0.45-0.49,
0'08'0'%&5(%% ﬁ%@@é@tﬂ'ﬁ@ &WQE)I’G gé‘Walkﬁ'a v?ariai:ior}s OHFI)@S reguired to
6-[4-(2-CHLOROPYRIDINE-3-CARBONYL)PIPERAZIN-1-YL[PYRIDAZIN
S8 CRRBOGUY R OIPELE YT P RGPV P RRIDE R HiHG (©-
tei pspgadare-GHExaraple)®, 1 makirgdanabpns only e aequiratdaifusempound
2-chlaropyridine-3-carboxylic.acgid in pla zdichlorob i igl.t
S AT e e e LR
(226ré16prapyiethiiBantides fife4ifle. cordpduhd wits obtainéd. alla (ksite m/z 432.8
3@1@{\44% yield). 11-1NMR (500 MHz, CDCI3) 6 8.50, 8.08, 7.99, 7.71,

.37, 7.02, 4.05-4.13, 3.78-3.95, 3.34-3.60, 1.51, 0.71-0.80, 0.45-0.49,
0.08-0.12. MS (ES+) m/z 415 (M+1). 10 EXAMPLE 9.3
644-(2-METHYL-5-TRIFLUOROMETRYEGEXAZOLE-4-CARBONYL)PIPE

RAZIN-L BBV RIRALINE3 ARBOXEL ICAGIR=THY L BENZOYL)PIPERAZIN-

i
(2-CYCLOPROPYLETHYL£AMI E FoIIowmg thedorocedure of Example 9,
making variations only as requited RoD¥stSes-YLIUREA

2-methyohotkifigaremesbxtaxazsledeabaxylieiacid iriplRes ohly as required to

2.5-dichlorobenzaic acid to .react with : :
o R e SRR reoreeprae ey e A 1o

wainaevesaRodnd Wesrabtaihet as Bl venre SoNPs8Yh yielidg nenel Mg fdie
@M HRGIBLFBPRs £-3816 9934573923 8PN (2RiliP DCL) 5
0.71-0.80, 0.45-0.49, 0.06-0.12. MS (ES+) m/z 453 (2M+1%

7.80-7.54,7.37,7.00, 4.07-3.18, 1.12-0.98, 052-0.46, 0.27-0.22. MS (ES+) m/z 449.9

(M+1).

EXAMPLE 8.3
1-(3,3-DIMETHYLBUTYL)-3-{8-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-
YLIPYRIDAZIN-3-YLJUREA

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).

EXAMPLE 8.4
1-(2-CYCLOPROPYLETHYL)-3-{8-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-
1-YLIPYRIDAZIN-3-YLIUREA

Following the procedure of Example &, making variations only as required o

use 2-cyciopropyisthyiamine in place of 3-cyclopropyipropyiamine o react with [4-(5-
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20 EXAMPLE 9.4
6-[4-(2,6-DICHLOROPYRIDINE-3-CARBONYL)PIPERAZIN-1-YL]PYRIDA
ZINE-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

orpiperaziazib-i-pisidazine-3-gHthoiyier etz yolghrogietbyd amidie title

RN o B g e 2 e 00

it52, Q83D 07 ©.4250. 45 D0BELS. MSKESH) 4/ 2 p4e3 (WP ) .5368. 56, 3.47-3.45,

EXAMBLE 9D 0 59.0.66, 0.47-0.38, 0.06-0.00. MS (ES+) m/z 463 (M+1).
6-[4-(1-BENZYL-5-TRIFLUOROMETHYL-1H-[1,2,3] TRIAZOLE-4-CARBO

NYL)- PIPERAZIN-1-YLFYRIDAZINE-3-CARBOXYLIC ACID
(3 METHYLBUTYL)AMIDE EXRbifVEIYZhe procedure of Example

(gj"@@%ﬂa\fﬁi@k%srﬁw \BSIEe ~82§99§%§B%§€0M£THYLBENZOYL)PEPERAZIr\z A-

enzyl-5-trifluoromethyl-1H- 3]triazole-4-carboxylic acid in place of
2,5- dichlorobenzoic acid télr é?Wrﬁ?’N 3-YLIUREA

6-piperaginn-ylpyridazine:3-carhanyie acid4BnmeihythutyDamiserdbeired to

oo BT WL s RO S oo
F0BODYEdaDMS; yj)feserﬁam(ayﬁﬁﬂ WIS (ES il BB DRI oBe. the itle

Mﬁpﬂeﬁv%ésob‘tamed as a vellow solid (15% yield). m.p. >300 °C. "H NMR (300
644-(3-BENZYL-5- TRIFLUOROMETHYL 3H- %22 3IFRIAZOLE-4-

AR BN P EERATNS VIV RIDAZINE B CARBORY EIOACD 1538310
METHY L BUEEYA 38 MIBE 2 DFdllooing 4heé . proteduresst Ea@Epte) d/makingvi+1).
variations only as required to
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

use 3-hydroxy-4 4-dimethylpentytamine in place of 3-cyclopropyipropyiamine 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).

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-
aminopyridazin-3-yi)piperazin-1-yil(2-fluoro-6-triflucromethyiphenyl)-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
titte compound was obtained as a white powder (37% yield). 1H NMR
(300 MHz, DMSO0-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-TRIFLUOROMETI¥|2kd1,2,3] TRIAZOLE-4-
CARBONYL)PIPERAZIN-1-YLFYRIDAZINE-3-CARBOXYLIC ACID (3-

20METHYLBUTY{3AMBEREowihG the procéeiid B EXSRbe0, making

Varla’ﬂ”mﬁﬂ\ﬁﬁ“@ﬂh’e&ﬂﬂﬂﬁb’l_) PIPERAZIN-1-YLIPYRIDAZIN-3-YLJUREA

2 ety %?égg&u@cﬁ%%a%}%@@I%ékﬁ?ﬂ%%ldgr?sc&%i\/na@%&uﬂfed to

2,5- dichloro 20|c acid to react wit

sﬁsuﬁewﬁpwﬁwmiﬁ@isﬁapﬁo%fﬁrya@@p(spw@wiemwémr@éc&ﬁ@th

(300 ML DVSOAE) 65105, 1 63,7 00, 408, 387367 o
Z

P P G5 Bt e e recly M RAgH00 iz,

@[P@@ﬁl’RHQL(B(DR@METE?{IJSH-T 06, 4.00-3.97, 3.91-3.87, 3.65-3.45, 3.88-3.4C,

MIRAZOLE-A GARBONYLIBIRERAZN-1-
30YL]PYRIDAZINE-3-CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE

Following the procedure of Example 9, making variations only as required
to use 5-trifluoromethy1-3H-imidazalesdrearmaylic acid in place of

o P e A T B H RSN B R

compound was obtained as f%ﬁl‘t@%%déf‘f@@%%ﬁeld) 1H NMR (300

MHz, @M@@r@%@%%ﬁﬁ@o?g%rﬁgﬂge?’fa@kﬁ&@arjaa@@ @ay Jaé‘?&qwred to
0.92 MS%Mm/z 440.2 M+1 XAM

5 %%ﬁl & ISEEY Zéﬁ?ﬁf@@ﬁ?ﬁ%?@? DBDBYRAR NN
EWBF]@D@(FRB%@!X%L}@J}@@IQI(BSME(E&@WM’!I’QQD)@KM)BEthanoF@IIﬁm/mrt@mnpound

RRCEEiRLf EXamAke Qo %V?mlgm OPMW? "RRII0 888 5 9.16,

2-methanesulfonylbenzoic aci ace of 2,5-dichlorobenzoic acid to
reet Witk 6-5pi ﬂe@&zuﬁzﬁﬂ%rfﬂﬁirﬁg 8. éa?ﬁ&?ﬁc %éiﬁS 37, 3.32-3.28, 3.24-3.18,

Bameatmdlupd) e, 3hegitte-compound 10was obtained as a white solid
(97% vyield). 1H NMR (400 MHz, CDCI3) 68.11, 8.03, 7.85, 7.74-7.62,

7.38, 4.32-3.33, 3.27, 1.73-1.62, 1.52-1.46, 0.94. MS (ES+) m/z 484.3
(M+1). EXAMPLE 9.10 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

use [4-(6-aminopyridazin-3-ylpiperazin-1-vlj{2-trifluoromethylphenylmethanone in
place of [4-(B-aminopyridazin-3-y)piperazin-1-yi){5-fiuoro-2-
trifluoromethylphenyl)methanone to react with 3-cyclopropylpropyiamine, 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,
3.40-3.32,1.70-1.60, 1.28-1.21, 0.65-0.82, 0.40-0.36, 0.03-0.02.

EXAMPLE 8.11.
1-(A-METHYLPENTYL)-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-
YLIPYRIDAZIN-3-YLJUREA

Foilowing the procedure of Example 8, making variaiions only as reguired to
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1566[4-(2,2-DIMETHYLBUTYRYL)PIPERAZIN-1-YL]PYRIDAZINE-3-CAR
BOXYLIC 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- NMR
(300 MHz, CDC 8.05, 8,01, 6 637 1.68,1.

00 D75 R T B1-B108 Rl G F iy MDA o EsaRUB (o
gamnopyrldazw 3-yhpiperazin-1-yi}(2-trifluoromethylphenyl)methanone, the title

B 7o YRIQAZ! 2
ARG LIC ACTD (-6 YCLOPROPYLETHY CIAMDE. - Foloming e

prétedure! B EXampi@ Y, mMakingdrZdidns dnfy ok Yecfifretder tige 3.94-3.85,
22edimethdpartangic 8cid 1y g ab? 5zcychlm,o@g@wtg RAIRR 5836k, CDCL) 6

with 6- pi ai--yl rid lic aci

e 8 0 2 12B6aR8d a5 R ©

stAd. @amysie%)mwmmmf(@o@wz@me&; 5B 85 706)B EH+) m/z 479 4
72 3.56, 1.64-1.45, 1.23, 0.96, 0.82-0.62, 0.49-0.45, 0.12- 0.07.

QS( S+) m/z 388.2 (M+1). EXAMPLE 9.12

644-(5-FLUORO-2-METHOXYBENZOYL)PIPERAZIN-1-YLFYRIDAZINE-3

- CARBOXYLIC ACID (2 CYCLOPFE&B\W]EE'EF@YL)AMIDE FoIIowing the

f o e
fluoro %egh%(])‘/éﬁ? gzdlc acid in | acg%@@ﬁﬁgr%%ﬁgm LEd %DAZENE 5
react Wlth 6- plperaﬁﬁﬁwyﬁ%é\ﬁ@s@%ﬁﬂﬁ@%%ﬂdf L)AMIDE

(2- cyclowﬁwd@témloﬁamyéeaimmuyﬁpqawd wasohiained asavhitutylamide

RS B3 551 ST ORTTS) 635 OURR 05 10 T P T

428:21(¢N4+ D) EXAMPIdFOgyp8nozotriazole hydrate (0.31 mmol) in DMF (2 mL) was

Esktridr DI MRTER LAMINQBENE O IR IRERALHN A MHRY RIS AFINE-3-C
A&Ey%)a(yb%dumide (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
over anhydrous Na, 80, concentrated, and 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).

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
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, GEBAMPLE, B.47-0.42, 0.12-0.07.

ZOE%(%E’ e PddopyRIDINE-3- CARBONYL)PIPERAZIN-I-YLIPYRIDAZIN
6-[4-(2-CHLORO-5- DIMETHY L AMINOBENZ @%PIPERAZIN -1-YLJPYR

DAZINE-3- CARBEH e ACHY (Z-EYELOPROPUETHHAMKDE
Following)i m@r@r@ﬁeﬂw@aﬁ@mpmimmmrmmmw@sﬁ@e@umeéc{ to

tﬂosgy% ﬁ{g:rglorr?d%gl (I};/Iaml(pog nzol acu} @?(?Cﬁ%o;'obenzmc acid to react with
enzoic aCI t eact

é’pwﬁ@ﬂniﬂdwﬁ%aa@n&ecawmwﬁ aéigv@ogyerbpyiethnyy - dimitds

E*?a‘ﬁx %Wbﬁ’cgs%é%@%%@ &siié gﬁ%ﬁ@ﬂég (@%WJQ@OM MIDCl,)
% MHz, CDCI3) 8 8,04, 7.96, 7.39

93,

8% 9U75.0%0. o Aelo*do’ §41 Bk TS (@§+?$nf§?lfj5§ 6A‘,O(I\}h51) 57 80,
BOEXAMARLEBA 1S MS (ES+) m/z 415 (M+1),
6-[4-(2,5-DIMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-CARB
OXYLIC ACID (2-CYCLOPROPYLETHYL)AM | DE Following the
procedure of Example 9, making avdt6hE Snly as required to use

8.prdimethyihenz oir peid drgaETeNA. Sudichtaobenzaic asid torieast AVITR- 1- Y| }-
6

35pipefaZinc Y pyridazine-3.cansoxylicadidr2-cycloptopylethyamide et
itle complouneb\iizs pbtsned af Rxamiue SolidBeYov gt PRI NMR B00red to

Y32 RGBS 68 porh Hy 16,40 e1d.c683501R a GliR -3 &L & 23 diddorobenzoic
1.52, 0.82-0.69 0.48-0 42" 0.11-0.05. MS (ES+) m/z 408.3 (M+1).

g%%m \ng lig plperazm T-yl- pyrldazme 3-carboxylic acig (2~
B¥icto(2 (i D | 0RE BEM Z@ o) PIPERAZNcbYDRIER I DARIN EcBICRRBY ieid).

WM@ Aol Rl %ﬁ%’r?&? 5%‘%‘9@%‘3&5‘)@‘5’%%595 Qy%\ﬁ"@d%éh’i 55,151, 0.71-

rocedu e of Example 9, making variations on y as fequired to use’

@%Qﬁﬁ)%%&@ﬁ:%&% M%I@c%*bﬁ?’%‘-’té?cmﬂ)‘fébenzmc acid to react with
6-

EXAMPLE 9.4
B-[4-(2,6-DICHLOROPYRIDINE-3-CARBONYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
Foliowing the procedure of Exampie 8, making variations ohly as required to

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, 3.26-3.61, 1.52, 0.68-0.80, 0.42-0.48, 0.06-
0.13. MS (ES+) m/z 448 (M=+1).

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

use 1-benzyl-5-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). 15EXAMPLE
9.17 6-14-(1
-METHYL-1H-PYRROLE-2-CARBONYL)PIPERAZIN-1-YQPYRIDAZINE-

ércﬁi&%ﬁéﬂé’éf e M R GHE b QREN R R MEDE rbofﬁ'é%m%-

rocedure of Example 9, making variations only as required to use
T?ﬁ%ﬁﬁ&%@iﬁfﬁ&%o BEIIE FRIRDALTEENER PR 2 &iEH?oPBH’@ﬁE&?’@ é?th?'d
tovieacin20wvith, piperaz)-3-98pyrdaziog-3-rarb@ey L EGia.390, 3.71, 3.47, 3.05,

ycl ropylet I e.co as obtained as a white
oo o sy 41 N (500 HFs OIS 6.07. 8.05. 700, 6.75,
6.40, 6.12, 400380 3.58, 1.52, 0.76, 0.48, 0.10. MS (ES+) m/z 383
(M+1). 25EXAMPLE 9.18 EXAMPLE 9.6

CARBONTIE KB o G R RIS e VL e N hohtherds
the pro6ARBOOMEXAIRBRAE) makmgwaﬁ@ma@u&nw@m@wmaam@ (3-

4,4,4-trifluorobut-2-enoic acid - plage=RiR,p-dighbobenzoic acid to react
with 6- 30%perazm 1-yl-pyridazine-3- carboxyllc acid

(2-cyclERBHMSYR AR W it EBRIpSuRtPiias biitalineg geladinfguired to
pewders(3:6%: yietddridthNNR-[5QB Mz, ERCE ) B0, £:00n PI96s 6:815-

BO0PERT0,85% 53 7S QB0 S ERIEEIR e Do =

E1pADYILHYIBRGRYEY BeoPROPANEEAREDGY EFFIPERAZINCEYETRYRgId). 'H
RORNEBVEARBEBOLICAGR (%8 YCEOPROBYLET K BIMMIDG 3 70, 3 45,

Followm the pro d re of Exam Ie9 making variations only as required
75 1g 9p MS (ESH m Ay 2 (M+1 ? y a

EXAMPLE 9.7
6-[4-(2-METHYL-5-TRIFLUOROMETHYL-2H-[1,2 3ITRIAZOLE-4~
CARBONYL)PIPERAZIN-1-YLIPYRIDAZINE-3-CARBOXYLIC ACID (3-
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
NMR {300 MHz, DMSO-d;) 6 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-
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

PRI T ) B A A S CAHBOKVTIC ACI D02 Mo (5

(24C¥CYOPROPYLETHYL)AMIDE Following the procedure of Example 9,
making variations only as required to 15use

4,4 ,4-trifluoro-3-hydroxy-3-trifluoromethylbutyryic acid in place of 2,5-
dichlorobenzoic acid to react with g—éﬁﬁ%ﬁr@ﬁyl-pyridazine-3-carboxy|ic
acid (B-[ayclopEopydetag)amioie YiReEtitleCcompotE AL He OB NEE @sAE I NE-3-

white powder (45%@@%%}#5%&?5&%@95@%5@%%?%% 1%@{% 8.03,

7.98,7.00, 3.95-3.71 _ ). 13C NMR _
(CDCI3V 8llpe88 thspracatiggoh axagnle 7.3nship g varnEonganis agaeguired to
463 239 3AcBuRIRB ok 20 (S oniz A8#EMrobe XA MPA B 933t with 6-

I e e T
(246 YOLOPRORY VETEHYIJ AN Ei@BFRdtoNing tHelpktdedbREa] ERarpio3,

9 making vagiations oy asFeqUredi tO LS, 1 501 45 0.04. MS (ES+) m/z 484.3
4.4 4-trifluoro-3-hydroxy-3-methylbutyric acid in place of

2AM-dithlorobenzoic acid to react with

6-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide,

the title compound was obtained %)ggﬁ% go der (50.1% vyield). 1H

NMR (300 MHz, CDCI3) 8 8.07, 7.96,6.98, 6.23, 4.05-3.52, 2.90,
B4#;(2.8NNBTOY1E O A48 0. 09 P SONE S+ }-HFIBGCANEL P-ECRARIY EIC ACID

9.22 (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
compound was obtained as a white solid (46% vyield). "H NMR (300 MHz, CDCls) 8
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
B-[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
compound was obtained as a white solid (61% yield). '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-CARB
OXYLIC ACID (2-CYCLOPROPYLETHyYL)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% yield). 1h1 NMR (300niHz, «<12CI3) 68.03, 7.97, 6.97,

0 46 008 T L A 5 W) 48 oA e 55 I TRIDANE o

6-[4-(2-TRIFLUBREME FHYACNCEONROPANEOARBONYAMIBERAZIN-

1-YL]- Py H@%@&&R@Q@&%%@'Dﬂakmg variations only as required o
2 CYCLOPR PYLETHYL)AMIDE FoIIowmg the procedure of Example 9,

&J%haﬂaﬁ@%?%?&q%%d‘wi%gé 5 dlchlorobenzmc acid 10 react with
a-mﬁbremmmydpy@thre@ammm;xﬁmca@d:mip;l:aoaydﬁthyi)amnde the title
dICh| r i Withy nq0
c;?nB 8\8 %Pa%gggs L WiER, (1 el MR (390 iz, GRC) &

2piperazin-1 pyr| azine- -carboxyl acid oprop

ﬂw@%utTeQ@oﬁmefagﬁaﬁt&%néepasSMhhé b&&@e@ (20 @%;ﬁe’%&) 011-0.10. MS
NMR (300 MHzEDEI3) 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+1). 20 EXAMPLE 9.24
6-[4-(4,4,4-TRIFLUORO-3-TRIFLUOROMETHYLBUT-2-ENOYL)PIPERAZ
IN-1- YLFYRIDAZINE-3-CARBOXXRIGFAEID13

& QY%@!ERQ\FM&EEGB%EM%ﬁ@@é’)&ﬁ%ﬁ%‘j@%ﬂw&z@&E@@Qﬂ%@)xvuc

maklng variations only as required'to 25us
4,4,4-trifluoro-3-triflu @ﬁbﬁ@%ﬁ%@é&ﬂﬁ%@é@"&ﬁ

2 ,5- duch@r@mgzamm@mw@aﬁaﬁmpie 9, makmg variations only as required to

el zin ridazin lic | |
tLIIﬁe 'I[%tle rIcqom gﬁ‘n \tlgva%sZ((?‘»lbtalrllgtiz-a(fP SP%%N ?n%e ow %%R%é %@méiﬁdt with &-
NMREECDICHBY 6 degine7oarpapyliy aaid 328%9%;0 w@ébz!mmii%ztbf iitre

Qoffs8: (R @ﬁ%&éa@@é@amemﬂmw@wmm 8086k, SR, 5

1458 135.2,135.1, 127.3, 124.5, 112.7, 45
4798, 7 36-725'7.05:6/94, 4.17.3.40, 280 15? 0.80-0.73, 0.47-0.42, 0.12-0.07.

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
with 8-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropyiethyl}-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).

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-

piperazin-1-yl-pyridazine-3-carboxylic  acid  (2-cyciopropylethyllamide, 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 Suse
2-trifluoromethylbenzoic acid in place of 2,5-dichlorobenzoic acid to react

wmp@uﬁtpw@ab%ame@yagaazmn% CArRORAig aciehe yqlpbmmna%@yl@md@ac 5

the title compound was obtained as a Whlte owderé45 .0% vyield). 'H NMR

t5cr39% g.08: 7 83, 79252644 B13F 8227802440 1751, %0988 0-48-042.
3.49B %7 \BS6ER+4 72 408138F1+13C NMR (CDCI3) 6 167.7, 162.9, 159.8,
145.4,134.2, 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+) m/z 448 (M+1). EXAMPLE
996 EXAMPLE 9.16

6- (W(@ST@@MEEZ@Y&@HEMXE)&QE@Y&%E&@MM CARHRYRLIC

IDAZINE-3- CARBO)%#J @%@C&QOE% L%?‘r;g EI%L)AMIDE

15Following the proce xample ons only as
requiredoly e (@strmgmdnﬁ@mfymw@m%&én@kmww@ﬂ@ﬁ@ ofily as required to

dee- Q'SMW@QM%@IW@E&VWE S-dichlorobenzoic acid {o react with 6-
6-piperazin-1- yl%ldazme -3- carboxyllc acid (2- cycl rop%ﬁeth l)-amide,

BRCtitr ESPPOUHERIAS SHEARRY G5 WHEEYSEIRY (76579 SIENR
(360 Miz \@BGR)iBeB. 68,7 & 6T 15645 7i53)7 HENMRQZDBH 96 DCL,)

%% 638%7{33% @?}%’f rﬁﬁ? %?E)CI?a?j"%’lﬁ%%f 52_;531%3%’ lﬁgé{o%_zms (ES+)

18348 30 )31.5, 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+)
miz 462.2 (M+1). 25EXAMPLE ?:I(é]fl
6-[4-(2-CYANOBENZOYL)PIPERAANT-Y - BYRIDAZINE-3-CARBOXYL
|CENBHD-RETHYL-1H-PYRROLE-2-CARBONYL)PIPERAZIN-1-YLIPYRIDAZINE-3-

CARBOXYLIC ACID 2-CYCLOPROPYLETHYLAMIDE
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
with G-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyll-amide, the file
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).

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-
piperazin-1-yi-pyridazine-3-carboxyiic acid {2-cycicpropylethyhamide, 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).
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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, 3.58-3.5xh9.:05/8s5 0.65, 0.48-0.37,

1545 Ty By S A PN P s U dioazie-s

44.7, 44.6, 41 GABSOXYAIE, BBDAZOMELEBROMEETEBLINYE

EXAMPiR R#8; the procedure of Exampie 9, making variations only as reguired o
644-(4-TRIFLU ROMETHYLPYRIDINE 3-CARBONYL)P|PERAZIN-1-

S9E P VYRHOREINIEPSEAREIVYICREID PR HVLBUIVEIARITSERC o react
Fraitosvir gettae procedyrie of itexargpliecly maldan( Yayationspg iy dsaregeirdd: title

tS%Hﬁ%épgﬁm %@Bﬁ&%’d 'QUJR&Q 5@%%%%%%@%@@6‘3% MR (500 MHz, CDC)

enzoic aCI 0 react wit

&-Bipér&zs- 1- )ﬂjpﬁrﬁfaﬁlﬁé 3- @&rﬁo@?yll% Heid (EnfethybatyIfahid&SHe S+) m/z
tike) gmpound was obtained as a white powder (69% yield). 1H NMR

(300 MHz, CDCI3) 6 108.87, 8.69, 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). EXAMPME 92920

Igz(% 4, éﬁrﬁﬁ%ww5%55Wﬁ%WR%EW@W%&%W&YHFH?‘ERAZIN-
AZINE-3- 15CARBOXYLIC ACID (3-METHYLBUTY

Folloﬂvfﬁb]%@b%géﬁﬁré “GrERMpIE'e, Hrekig %%tfaﬁ@)faﬁhj%%ﬁ%@%
to use todlisehd édnifloesousd: ebytbpic?ce naikiagichiteptacecaly as required to

é_!gedéi% PSS nzo&c %'r% ?Tﬁﬁ chp’leth b ylc aﬁdl Py ce of 2 b-

plpérazm- -y pyrl azm car oX et amide, the

tHienieivRs R Rals abfaméwﬁs%mnﬁféwd@m@%w%)camomw*d (2-
(39 y@%%@&&%ﬂa & 7o0P6BB, chRM3HBE 3.8013. Bdwder (45.6%

é}%ﬁ%ﬁ 00 il B O 46795 0% MILERF) /g4 444 MELY 56 1 55
645 FRIBLUGORO MEHEHKYDCM(BL@BBGBM EGARBANELIRIPERAZINGS 5,

LY 2P YR IPASINE S CARBRX ULIC ASIR 6 MR BRI R TY DAMIDE

EXAMPLE 9.21
6-[4-(4,4 4-TRIFLUORO-3-HYDROXY-3-METHYLBUTYRYL)PIPERAZIN-1-YL}-
PYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
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
(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)PHRERELZENe1>¥ LIPYRIDAZINE-3-CARB

o ORI S Er e G RN ARG Gy 1L o B GRBA REOXYLIC

pyridine-2-carboxylic é@@t&r@é’éﬁWROPYLETHYL AM[DE

6-piperaziRnni-BWigRzng 8GR i |
the t 0gltle )LFfmprgy%nd v?as obt%n%%%?e@%v er ( %Gft’}/%M L%%Xy)%ay% A o

O RT S R BI6-8 B s 068 %@h*ﬁff—“@e‘?%ﬁ% o react with -
@@e?z@fsi §198/18:068:83,28:64y Il 50i0( 7R 6Dr Eb470yAEn(e8tADGIMS

O e GRS R IR B RS i oc
R INE- 8-BARBOX 91 G ACIH $2 THCLOPRORP VLETHYLJARNDE!, 1.50,

b0Bolloveing dhe procedurepf Example 9, making variations only as
required to use 2-trifluoromethylfuran-3-carboxylic acid to react with
6-piperazin-1-yl-pyridazine-3- carboxylic acid (2-cyclopropylethyl)amide,
the title compound was obtained ag/ariite pakder (71% yield). 11-I NMR

B@Mkﬁﬁl@%ﬁér@é"rﬁ?é&é@@ﬁ@%ﬁ?\ @A%@gm%%ﬁﬁél%qﬁg 1YL

0.79-0.66, 0.47-0.41. 0.09-0.04. 13C NMR (300 MHZ, CD
15160. %XRiQ%Ze851%§6§B£%"éYHCfS@‘@ﬁl@?ﬁ@ﬁ@@?zﬂ-ﬁd\éh AMIDE

112.54F 411688 4. BRyok4i59, A E4313% 67 rﬁékﬁr@ hdich2 3nMBs(BJtiked to

g%% é(lsl?}%lié I%%@A%{&%ﬁ%ﬁ F'\%'ﬁ% m%c% of 2,5-dichiorobenzoic acid
SOEAR BHNY R SIPERAZIN ISAATRYRIDAZINE-3cTARBBXVICY AiBYDamide,

3 MlEEbiMp&Lda?YtdaM{aEed as % Iv_lvzgengxvtder (:ala %% ya%id "H NMR (30({ Mz,
Bild: -5- riazole-4-carbo perazin
R FoA R il (&b Bub a6, (b 7o) G5 Fendfs

W& dinsohied(i10 mL of MeOH with 3 drops of acetic acid and 0.2 g of

10% Pd/C was added. The 25reaction mixture was kept under normal

pressure of H2 at ambient temperature
EXAMPLE 9.24

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
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 (CDCly) & 162.8, 161.1, 159.8, 145.8, 135.2, 1851, 127.3,124.5, 112.7, 45 5,
444,443, 40.9, 39.7, 34.5, 8.8, 4.2. 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% yield) of 6-
[4-(5-trifluoromethy1-3H-[1,2,3]triazole-4-carbonyl)-piperazin-1-ylipyridazi
ne-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 SYNTHESISEYAMPLE ©.25

644-(BTRIFTEGROMET Y LBENE (DB i N-1-YL PYRIDAZINE-3-
YLIPYRIDAZINEC% Y Ci/% METHYLBUTYL@AMID

A mixture of 6-piperazin-1- (&&:ggﬁ?h é@@%%&%@éﬁ IDE

(3- metﬁﬂﬁ%ﬂ@ﬁﬁﬁiér@%ﬁ&mﬁﬁm@ﬁﬁf@ld@hemyﬂﬂ@ﬁbmbﬁﬂm iﬂﬁrequ;red to
@©:255mmpbandibddiazrRicyce Jée%pbjg%?&ior%ggn@oyam )rgqc with 6-

stirred and heated at 60C overn Y? t. The reaction mixture was t

Witk EFIAC VI8 3 Hd GRERE 'Wﬁﬁ%ﬁ%@%@ﬁﬁ%&&ﬂﬂ@é%@@mmpound
@smibtainedorine (2 xe2f00idr BR0%gANIG layewas @ied. oy % e @51%509572

t f hromatogr
e o E o e T 20m% et S A (B AFC NUR
CBEIR) 58007186, 7.829 B.6H1 7465 32.37] 6295, BI4:3.7943118.9, 125.8 1254,
3408362, 2.68,41 pl E
EXAMPLE 11. 1415@5&16: {25 %Rﬁi%%ﬁgﬁéﬂ?@ gé?\?ﬁ?ﬁ) ﬁlﬁ)@ﬁiﬁm
N-1-YL]PYRI DAZINE-3- CARBOXYLIC ACID
(2-CYCLOPROPYLETHYL)AMIDExAMPEgllowing the procedure of

I Ql@gém iation
?gga@zﬁ%{@yl r az%]e 3- j;?{)%ﬁsﬁgramdl}[&e ﬂ:ﬂggg%ﬁ'ﬁeih%rﬁ%@ﬁlzm'z 3-
place of 6- plp& @’W%erﬂﬁ%@—@?fﬁiﬂb@%i@%‘ékﬁTHYL)AMIDE:'

(3- metﬁwmmﬁﬂmqﬁré@d@%twmma% Wle@RQ@%Yé%SH&Y:‘n‘F{‘E?J%% i 0

Hgg&o lg%g}vl asf btal a white SO|Id (f32 dyleld %

1H NMW(% %\% 9aF§ OP'FEPI2 e, W%?O@%I%tweact

Wit-giggazied - ﬂlr:swd@zme%smromhe 490 008y0ldF MBS rmig 484 title

EMAddureRXA

%iﬂj% FLUORBgJ%r Ereél%%ﬁgg'%ﬁ%%@%@l\’ffﬂ_ el BMRARGS MrizpGRE!) &
INE. 3. EARBOXPEIC %&:F@&?@c@%ﬂ@m&ﬁmﬂ)&mma 3.56-3.51,

FéBeMﬁgaW@meaedw@@hEX@ﬁm@o@ Jmaking \;'%WI%‘W £S5 168.8, 162.9

{gg rqgé% %ﬂlﬂgﬁ%z (8;91 Ibenz | chloride in piacé of '

2-trifl uorom(l;fé33 IBenzg1ehl @t‘?mn 7.2,127.0,126.3,126.2, 1255,

blpipetaAindt- ?I ﬁ?r?d&ﬁlﬁe@@arib"b@lléhttrd (2-eydepropy ptbyBamides 452 2

(ae title compound was obtained as a white solid (40% yield). 1H NMR

(300 MHz, CDCI3) 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+) in/z 452 (M+1).
EXAMPLE 8.27

6-[4-(2-CYANOBENZOYL}PIPERAZIN-1-YL}-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-
1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyliamide, the title compound was
obtained as a white solid (25.8% yield). "H NMR (300 MHz, CDCl;) 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. *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, 48 4, 447 4458 418,
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EXAMPLE 11.3
6.14-(4-FLUORO-2-TRIFLUOROMETHYLBENZYL)-PIPERAZIN-1-YL]pyR
IDAZINE-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

Gpmaazire b pyrideazine 3ycarbaxio agidi (2-cyclopropylethyl)amide, the
titte 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, D@6P113.9M8 (ES+) m/z 452 (M+1). 10

EXAMPLE XL ARIFL UOROMETHYLPYRIDINE-3-CARBONYL\PIPER -
6-[4-(5-%51 RO-2-TRIELUOROMETHYLBENZYL PIPERA?Em-ﬁ% BYR

IDAZINE B CARBOAVEIE ACTBYX GV AE PROPITERMU LA DE
FollowiRglitivarpr tioe gesesaf iExanmpienide I@]_&K@Qn@?ﬁh’ﬁi&gﬁ@@ﬂfﬁ% re}guired to
ujr -ch -2-trifluaroamethylbenzyl chlgride | ceof.
e e o e R e 2L REBEE S aci 1o
62pmH rl frrPiPpraidayime Blaansokyir k2 dg dibprepylettiylyamitie fhe title
theridecomposndinas abiained 8sawhitesolid (48% Wﬁiﬁ)goé}'Mﬁz,(%%’cg) 5
,.C Cégg 6?.96-?.05, 7.87,47.58, 7.34, 6.97, 3.80, 3.70, 3.56, 2.64, )
VeS8 e 50 ! G A0t 4096518 N (Bt dod (Wit 5652
EXAMPLE M$.5-S+) m/z 451.3 (M+1).
6-[4-(2-CHLORO-4-FLUOROBENZYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE Following the
procedure of Example 11, makin@%dﬁ@é’ﬁly as required to 25use

a-mq[grm,mfmab@mymmemimgfia@gm@#ﬂﬂm@mmmewpébvmDAZJNE-s-
?;Jg;gggfogi/?gtth%gm|gie&,?hlﬂeqzhé &%@%@%@@@M% Ca: white

solid (mpwi@m}hgmomyjp(@g@@mmi@@mayiag variations only as required to
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,
CDCls) & 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]—
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,
3.48, 1.65, 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

Following the procedure of Example 8, making variations only as required 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-CARBOX
YLIC ACID (2-CYCLOPROPYLETHYL)AMIDE Following the
procedure of Example 11, making variations only as required to 35use

e dighitrebepad SHIRIASIRass QftR-4 'E)IlEOFQWQWIWt@%@%'g&ﬁ%xyhc

ith 6-pipe 1-yl-pyridazine-3-carboxylic acid
B8y 'Ca%wgam[ﬂ BRI I B HA AR GBtRiRgd 38 & Wiireoowder
$olith (48R yiel MEH NMRHB00 DMIZ 5GRCISKHE, £96-8:, 7.88.7.79, 7.73-7.71,

(8T A AR T A W

éﬁl%thUORo 2-TRIFLUOROMETHYLBENTYL)PPERAZIN-1-YQPYRI
DAZINE-3- CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE Following the
procedure of Example 11, makin {%%gons only as required to 10use
5-f|uoro-2-trifluoromethylbenzyl e of 2- -trifluoromethylbenzyl
c@ﬂ[ﬁﬁ@eﬁ@iwwsmﬁummwmamﬁmmmmaen PYRIDAZINE-

(3- methylbuty@%wﬁgdﬁwﬁe/@@g SundwasRRinedand Uil §§°"d
(34% yleld) 1H NMR (300 MHz, CDCI3) 8.02, 7.82-7.92, 7.

7.00-7.68, 84 é“%@?‘%ﬁe/@@ sbﬁéw'ﬁ B4TE B0 ViR mE OMSAES Hyired o
ez 254f(Mrob) =y fXchMNRIEbbLy8: acid to react with 6-piperazin-1-yl- pyrldazme 3-

e b e B BV R S AN s the prdedies e
BPPSaMBIEA Ticiakin VIR GhEI DRI R IequR€d.18.96, 7.56, 7.00, 6.54, 3.9-3.7,
3.6-3.5, 1.49, 0.78-0.66, 0.47-0.41, 0.09-0.04. "°C NMR (300 MHz, CDCi3) 6 161.78,
160.61, 145.60, 145.05, 138.14, 137.57, 127,15, 121.74, 120.54, 112.54, 110.88,
46.33, 44.59, 41,43, 39.67, 34.52, 8.64, 4.23. MS (ES+) mvz 438.2 (M+1).

EXAMPLE 10
SYNTHESIS OF 8-[4-(5-TRIFLUORCMETHYL-3H-[1,2, 3] TRIAZOLE-4-
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
reaction mixture was kept under normal pressure of H, 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-
ds) 8 818, 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-TRIFLUOROMEFXHYIEBENZYL)PIPERAZIN-1-YQPYRI

DAZINES1GARBROEIG A J%ﬁ%ﬁ@ﬁﬁ;@%ﬁﬁ?ﬁgﬁﬁéﬁ%m

Following the procedure of Example 1 IoNs

required t\o/‘éa8&%&%3%ﬁ@6?5%@@ﬁ5éﬁ2{%f&ﬁ’éﬁﬁé%ﬁl‘ébwiDE
2-trifluoromietbdlag mizyirehtatide-10- s each M. 3-carboxylic acid (3-methylbutyDamide

i in-1-yl-pyridazine-3-carboxylic acid (3-cyclopropylpropyl)amide,
e K R, o SO (o498 y . 1F1
NIARE PEO RIMZ. S DERY 87080 7 88 MEBBWRSS|i 7o, £16313168-3:85°3.50: right.

268 rdatlord AR Ena0 #Rn AR MRHIESH APIZ 466 (V41 JEXAMELE agueous

é}ﬁ&? 9%@5&?&%@%@%@%&%@@@’Emczm-q‘-was dried over

YPOIPYRIDAZHIE-3 CARBCIRA, D ACIDIPE NTHASE NMoAMBFF ol owing: the tite
the nrocedure of Example 11, making variations only as required to use

gf?ﬂfﬁr&%?&ﬁ OO E?/IS%@WZ%?&I%%H@%pIE‘C@%% (500 MHz, CDCIy) & 8.00,
Z-GffluGPFeme ity b&RZYI ThIBide 307 reactaVitY 3, 3.46-3.52, 2.62, 1.65-1.76, 1.52,

o-pipeyrzind-yipysigazing-3;carboxylic acid pent—4-enylamide, the title
compoungj Wa)é obtaine@%sya white powder (17.3% vyield). 1H NMR (300
MHz, CDCI3) 6 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 2.18-2. 1&X1FH1=651 18C NMR (75 MHz, CDCI3)

6 166. 4,465 Tl00 SR SAIR PABB0, IR 3200 308,
116.7, 1_IL4§9, 1148, 1148, 1124 46 5. 44 47 515788 7 3l 1 5987 \i&

(ES+) m/z 466%%@}YEMME21Q\1%W®FBSJST@#L}AMDE
644-(2-PMVMENOB BN ZEXEIBIE ERAGL LI RYRIRA NG Gss only as required to
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-
trifluoromethylbenzy! chioride, the titie 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).

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
to react with 6-piperazin-1-yl-pyridazine-3-carboxyiic 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, CREI3) %gf@ 7.86, 7.19-7.23,
7.10-7.13, 6.99, 4.40, 3.74-3.88. 350 '1.65-1.75, 1.52, 0.94. MS (ES+)

P36 PR ERAAPPR AN SN R HEES Y DR IPERAZIN-1-YLIPYRIDAZINE-3-
{6-14-(2-TRIFLCIOROMETE XITAE NZOMODRIPESAZINTL Y L) AMIDE

¥EZYS%%%%?3£%%%%§&$M AFE@aCrJn%ig ’ig 1 DTITII\QEI;’I;; \Yal_r%g&YsLoEl?;E rRequired io

[4sesddimfriepytitisginBsipiperazincilyideiniflace omathiiphremedryisthanochicride
16 200 g, ) RTcrmel) N iamkiof dioxans was;ardec _98&[@32@}%&8{%‘[;%59}45@& the

_I‘\[i%)roformate (112.7 mg, 0.57 mmol) and stirred at ambient temperature.

RHer S5RRINRAES SRR S 11 725 rigioh. 71 MR PHAMHz. CDCLy) 5
rigthglaming (57.8501g20-52mmeb), were adued apdAlae tempesaiane aas 43-
r@@p%t@@@é% W(E@gﬁfr‘%’vﬂiiﬂﬂq for 3 h under N2, and then

concentrated. The residue was dissolvéd in dichloromethane (100 mL),
and washed with 1 N HCI (2 x 20 mL), 35saturated NaHCO3 (2 x 20 mL)
and finally with brine (2 x 20 mL).ghgeembinegd organic extract was

o R 2R T D e b s e By AN Y ad A NE -
obtained as a WAIRBSGHY (804G, 12.9% iR O RONNMEE {300 MWD E

DMSO 1088 Tl b7 B P T3 39390 i
DM Ozbg?ogzég(ﬁ%l gré%fgn%%f B4 dmBE 17 RAkihG (afetidnd 38738 %quired 1o

R PR R OB IR BE RERNS B PR IR TP TP RiiReRy
cNiCARBAMI @i DiRGYBLORRORX AT B S TikR Folowing the

BIRREHLEGIOLAMBLE hd MAKINERIAIRES SO AS"eAUEA L0, oiic (459% yield)
"M NMR (300 MHz, CDCls) 5 7.96-8.05, 7.87, 7.58, 7.34, 6.97. 3.80, 3.70, 3.56, 2.64,
1,53, 1.51, 0.70-0.83, 0.43-0.51, 0.07-0.13. MS (ES+) m/z 468 (M+1),

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
use 2-chloro-4-fluorobenzy! chloride in place of 2-triflucromethylbenzy! chioride 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).

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

use 2,5-dichlorobenzyl chloride in place of 2-trifluoromethylbenzyl 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). 1bINMR (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,
G090 828 MEHERRENTS4GA0MMNL) a6 EXAMBLERESBYINFHESIBGffc
SO bATRIBLURRO WEFH ALY (RIP

SRR R G0c o

YLIPYRIDAZINE. 3-CARBOXYLIC ACID
%J&ﬁ(%f TEA Salfof %Bpﬁ)%@afaﬁ&%/ﬁﬁyﬁ@éz@}é%%ﬁaoai;ﬂuc?afcam(é'i 0.70-

20t ethyibotyl) amided(190uBg =& 25mmmiel), ¢4 4-trifluoro-2-methylbutyric
acid (47.8 mg, 0.31 mmol), 1,8-diazabicylco[5.4.01undec-7-ene (77.8 mg,
0.51 mmol) and 1-hydroxybenozotriazole hydrate (41.4 mg, 0.31 mmol) in
DMF (2 mL) was stirred at ambiefittéiMpéFatuire for 15 minutes.

15(@-Rirme thpRminomzanyl)skeiearacskifde (476 mas 311%7}5‘%}%%”\15 3-
added to this solut&%

%@?ﬁ@?ﬁ“o mlxture was stirred at ambient
25temperature overn% éﬂdt%&”\%ﬂﬁ%wy&}ﬁﬁéi% mL) and
washed Witk iguibous satdreted Rar@E3 (2 mﬂ@ng\hémd:fﬁmaﬂwwﬁhequired to

bdoe %%arngkmdFBﬁ&Wﬁz%%%\é@ﬁw igdqver. f’ﬁﬂq" Zﬁfz?ﬂ@mor.@e

concentrated, and then purified by column gfgwromatograp

E%K?aaﬁég‘!@w%%%@ﬁ ﬁ)pvr%ﬁ%&r@mﬁﬁta%@a@%mm&sfﬂawde the
S0LE(BOMYIRBS yiekihetHNMRISQRIMHERER) B8WIR (88 ML cocl,)
gc?% a‘%ozogg(iosﬁzlgalﬁ% 76 519760")1780317125 995 S, Esr iz 51,
6-p4- (M& (£$R)| FrOGRAMENMETHYLBUTYRYL)PIPERAZIN-1-YL]pyRIDAZ
INE-3- CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE Following the
procedure of Example 14, making_variations onIy as required to use
4,4,4-trifluoro-3-methylbutyric ac%xﬁl‘MgEg df!-8

- M4&rﬁ+%w2@ﬁ@6ﬁuarym%aﬁmma WItIPYRIDAZINE-3-CARBOXYLIC ACID

6-piperazin-1-yl- pyrldasz@?ar ? WWtyl)amide the

title compound was obtained as a white flaky soli ield). 1H NMR

(300 MI2O8IHE (B e erursss @em@ee‘g‘tsr@wwr@mgaow Z&Tequired o
2535, 4-ARhb&hehA0 cammma&&ml&;ﬂ&&&Mé%zﬂ&E%&WhE it with
%%%%%@ﬂﬁcl%l—gy%%g% ga%t?o\fc cF:) g%%?é%&'“cl&pﬁo'ﬁﬁ%@&ﬁwzlégEth% %A\e
compound was obtained as a light yellow solid (75% yield). 'H NMR {300 MHz, CDCly)
0 7.95-8.02,7.44,7.38, 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).

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
use S-fluoro-2-irifluoromethylbenzyl chioride in place of 2-trifluoromethyibenzyl 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).
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ACID (3-METHYLBUTYL)AMIDE Following the procedure of Example 14,
making variations only as required to 15use 4,4,44rifluorobutyric acid in

place of 4,4,4-trifluoro-2-methylbutyric acid to react 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-C%@§Y¢)WP RAZIN-1-YL]pyRIDAZIN

E-3- CARBOXYLIC ACID (3-ME LB YL)‘A IDE Following the
proteldiifedP Bafpld 34 L iaRiRgPvan Htidne SalYIBS Y BIFe &L D 25BEERAZIN-1-

6-Ch|0r0pyri¢i%9*2%¢ﬁﬁ%}?@@-@9@§d@@@'t @t@fz}\tﬁm PENT-4-ENYLAMIDE
4.4 4-tri ro-2-met utyric a 0 react wi . o .
o s ARt B CIRE Y bk Eaigns e tauired t
tithe Soffnpourdivthouinathgibaszywhitziflaky slic @fz’/b"rﬂiﬁjd)nﬁﬁwwébg&yl

; 7 . 7 .3.80-+4. . :
9Kk, SRR IS LHT 7 LA A0 R 2 e
825 {2 GREPIVTE Ve ehiAnRA REE AR VESD (B ERAZIRI -y iHPYRRDAZD MHz,

NB@B)C%NE@OK%I@WCMXZ?Q\{CL@(ERQ%Y&E&I %ﬂgm.wpg;ﬁosma.es, 3.47-327,
Following t rocedur X 14, making variations only as

e Ve R AR I 107, 102

A2 411GAT 012 TethRAUtYFE. Acid 613, reatowithd 8, 114.6, 112.4, 46.3, 44.4. 41.2,

Gpipeazind-yl-Rysidaging:3-catBaxylic acid (2-cyclopropylethybamide,
the title compound V\(/éas IE[;()tai:?’led as a Wkﬁte solid (60% yield). 1H NMR

(300 MHz, CDCI3) 8 8.08, 8.00, 7.00, 3.50-4.00, 2.70, 2.05, 1.20-1.90,
0.90, 0.75, 0.45, 0.10. MS (ES+) negz400(M+2,). 5

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
through a celite cake. The filtrate was concentrated and purified by flash
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).

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
trichloromethyl chloroformate (112.7 mg, 0.57 mmol) and stirred at ambient
temperature. After 30 minutes 3,3-dimethylbutan-1-ol (175.5 mg, 1.71 mmol) and
triethylamine (57.6 mg, 0.57 mmol} were added and the temperature was raised to 80
°C. The mixture was stirred for 3 h under N,, and then concentrated. The residue was
dissolved in dichioromethane (100 mL), and washed with 1 N HCI {2 x 20 mL),
saturated NaHCO; (2 x 20 mL) and finally with brine (2 x 20 mL). The combined
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EXAMPLE 14.5
6-[4-(3-METHYLCYCLOHEXANECARBONYL)PIPERAZIN-1-YL]PYRIDA
ZINE-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

GuiSipalEetT aElyMpg doadinees ardniryid g I 2-eyolspiopprbthyt) dmideyrified by

SO B P S BB e i) 79 g St ves
Di1e0e 0700026211074 0017 Bgeks wswmwwmsm )5 1038,

EXAMPAEA467 67 754 7.47 4,14 3.10-3.90. 1.55 0.95.
6-[4-(4-METHYLCYCLOHEXANECARBONYL)PIPERAZIN-1-YL]PYRI

DAZI NE-3- CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
Following the procedure of Exammmmn‘:akiﬂg variations only as

requireg fp 20use-4 ’Efgut RYPIOLEBRRADIIERRANN PATE PriDAzZIN-3-

4,4.4- trlfluoro 2-m o react with
6-piperazin-1- ﬂ%ﬁﬂ%@ﬁi‘é@é&*&%ﬂ‘c’%ﬁe@éﬁ@@%’ lblpropyictRAfamide,
the titlereampayndayas eRiained asm w@gc@ssaléqigﬁ‘%i%u Miedd) é{glyhiMs%c;u ired to
300 CDCIl3) 68.07, 7,09, 7,05, 3.8

o CBUEbE 0 ab AR b HBR BB e G R e e
mmzzmmrqwn-:%zg BIRARHN -1l Zririfiuoromethylphenylmethanone, the title

BirawEE LAERQR %%Mé%@(ﬁ%%%wy@' Qﬁ@g&?o%l%%i

E-1- CARBONYL}BENZOIC ACID METHYL ESTER: owing the
&aeeaJr% e RpId T, ki Halloloris By o6 BOULED. 352
phiBalticzacid saomometby| esteninplacesal 414, 44rHlyeses2-metby | utyric
acid to

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-

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
temperature overnight and then diluted with ethyl 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,
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).

110



10

15

20

25

30

35

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)plIDERAZI
N-1- YL}PYRIDAZINE-3-CARBOXYLIGAEID; 4

(2-CYCLOPROPYLETHYL)AMIDE 5Following the procedure of Example

14 Sttty YARAGbHO By MG DR AL PIPERAZIN- 1-YLIPYRIDAZINE-3-
3,3,3-trifluoro-2-hydraxgedavetb yiprnopienic:acigirpirge)afiine

4.4 4-trifluoro-2- methylbutyric acid to react with . . .
6-pipergzé!r9?-%n -}:)@E?i tEggzci?lce}é-%e-ccgr %%(@f?(i,% aﬁld r(?l}'rﬁ%tﬁ/ﬁﬁaf)y%a%%&a tﬁeémwed o

tithe ohfpblinarwas optainetyas 2ciiniteleotic (350 il opren2presig3a: acid to

Tk MM, B0 AN GRCINISE0L.-T. HBodxQile 436 (3223 Bled 2mide e title
101.51, 0,81-0.68, 0.4 Hz, CDCI3) 6 167.2, 163

, ,0.46, 0.09. 13C NMR (75 MHz, 1
FR AP A 55 159808 L Al G, 2 by, Loc
A£6)739.35 3038}, 2065, BH, AGTMSS(ESHONHZ 416 IMH)OEXAMPLE 335, WS
158

Wﬂﬁ%’gﬁ%
44-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-
YL]JPYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYL-2-
HYDROXYETHYL)AMIDE T a/solotion ob

I S E SRR o e s
20diazabicylco[5.4.0]undéé-eReBTIVO &), Pipersdingd -y1-(2-
trifluororaedhyipheayhimetiaacne: (86 5 mg %%zﬁa“\faaa%ﬁ%@%!}%égga%red to

0.01 mmoP. The mixture was heated at 80C overnight. Water was adde
4a trie FHUPE RN SRR Syt dcefierpxms bt ieasganicact
evtnetpivasaniashednuittiediheted dab bxidltoredtl Byrdaybanatensal)ting tard

' ie C t eres
R e L e iy < o COCH
HrSthatdgrapRy: eldtedPvieh 2t/ 1R etae o3 Metd thée frdduttls BERhikS (ES+)
s (350Hmy, 32% yield). 1H NMR (300 MHz, CDCI3) 6 8.24, 8.02, 7.73,

7.58, 7.34, 6.98, 4.04, 3.85, 3.52, 3.33, 3.10, 2.60-2.41, 0.95, 0.52, 0.32.

MS (ES+) miz 464.3 (M+1). 30 EXAMPLE 15.1
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
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).

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

use 2-methylcyciohexanecarboxylic acid in place of 4,4,4-trifluoro-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

(@-cymboprop§ipRdnydrexydthyt)damice Bocegpokyithacid (2-cyciopropylethyliamide,

e R e Vel B R0 P P piy=
6818:8.64057 8807 6807 H80#.98, 2.00, 24BR-4 2071 2403680 35835 1,10, MS

1i83-1,80; 458318+93. 5 EXAMPLE 15.2
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-

3- CARBOXYLIC ACID CYCLOPROPYLMETHYLAMIDE Following the
procedure of Example 15, making=vaxidibasianty as required to 10use

6-ch| ridaz| I iC @6 ide, | T
T e e e o
react with pipefa2iEE4Y! k—tﬁ?ﬁﬁ%ré&%ﬁ%&%@@ﬁmﬁh\ﬁﬁéﬁﬁ%me
compommqumecbaag h;ff??ﬁlg ﬁ?f%%(jﬁ&)fﬁ@)ﬁ#é'iﬁ@%%ﬁg% MHgired to
P71 60 b o0 1470568 50 AR 21 4 PO Emy i ai
62 e TRIFB D ORENETHPY BERZO HOPIRERAZINL 12 FYRIDAZINEBide,
HARBEX WAL ERHAHMEEQRNRE EMXQWJ?Y&%M IPRRROINIREL

t edure of Example 15, making variations only as required to 20use
§-§§{5$§p§/§8a§iﬁ%'-§:%§éc§®|F?:’é%ié- > hetoxsphany bethyiigfnieedn0.92, 0.75,
plade @f 6- aiofoPyridazimedIrgathoxylic acid
(2-cyclopropy1-2-hydroxyethyl)amide to react with
piperazin-1-y1-(2-trifluoromethylphenybmethanone, the title compound

was obtained as a white solid (1286i#ld)-ELHISMR (400 MHz, CDC13) 8

8.08:[7-@3METAYL OBCTGHEX SARETAREORY Grab A RBIS.-46113B3RBBZINE -2-
CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 14, making variations only as required to
use 4-methylcyclohexanecarboxylic acid in place of 4,4 4-rifluoro-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).

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
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% vyield). 1H NMR (500 MHz,
CDCI3) 68.05, 7.93, 7.74, 7.63, 756 \H¥Bo=7 7ﬁg7 13, 6.92, 4.12-3.29,
2.6862402 3,83 REXAMRUE2 ISR OXY-2-METHYLPROPIONYL)PIPERAZIN-1-

644- IN=1-YLIPY.

3 CALH %”i@%%ﬁ%%%@m%&éW%Mﬁ%%ﬁ%E
5FollowiR§ANEDFBEetiDrebr ERAMAE PR TakiAg ariatiis onags required fo -
QGUH @B@zﬂ%@%@f%@ﬂi@ﬂ@y%@ Qﬁ’i&@&@ﬁ%laca of 4,4, 4-trifluoro-2-

h th e n place of
e e B g e ey R aRie
n@?¢émﬂwwﬁmp@rdtzmtilg/a_@@mmmm@n@ﬁbﬁwméwmnmnamhe (HRatitleld). m.p.

Gempeynd W@ﬁ!\ﬂ\ﬁi@@%@ g2 ‘Mﬂj@x solid 33%qgeld), H %%V'Eaéﬁ(loé\(”éz% 1.74,

CDC13) 3827, 8.05, 7.74, .64, 7.57, 10737 7.25-7.20, 7.00, 6.85-6.82,
A.G3. @@g @g@@@@g}p@gsc NMR (75 MHz, CDCl,) 6 167.2. 163.1, 160.0, 1454,

6@4 (2-ERIELINOBONET. H}é@@\@@w}%ﬁﬁ%@mrz}, YLIPYRIDAZINES 5 g 5,
AIYB%% YLIC/A%éD[\Ef -FLUOROPHENOXY)ETHYL]JAM1DE
é npzr ci f Example 15, making variations only as
requwed to use 6-chloropyridazine-3- carboxylic acid
[2-(4-fluorophenoxy)ethyl]lamide inplacaafb-

chloropyridazine-3-carboxylic acid (2 clop 1 2- hydroxgethgt%amide to
react N DI Son I T A4 T iy R AR SRS EA e FREAIA- -
compound WapyB@AZING B OARB S (@ RG] vid INMR (500_MHZ,
CDC13) 6 8.28, 8.05, 7.74, 7[_.,%%(5@,{%%%%7“793-56.92, 6.87-6.81,

4.02-3.30. EXAMPLE 15.7
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-
diazabicylco[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
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
464.3 (M+1),

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

use 2-{(6-chloropyridazine-3-carbonyljaminoi-4-methylpentancic acid methyl 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-cyclopropyl1-2-hydroxyethyl)amide
tﬂat&aot drthipiperaginideyd-¢2rtaftuir eridtiRdphenybayethanonsy thieytitderide to

SRR SO LTS o
@@g@@@saaames@i@ 5 BB+ W B ALY, EVAVPLE 15 8 04, 7.85,

6t (2sERIFLD OBOWMETLH Y BENZOYE )P HRERAZINA-Y 5P BIDAZNE-
3- CARBOXYLIC ACID (3,3-DIMETHYLBUTYL)AMIDE 35Following the

procedure of Example 15, making variations only as required to use
6-chloropyridazine-3-carboxylic aEABiBLdmethylbutyhamide in place of

6- chlgrppyi ?@%ﬁ‘%}%ﬁéﬁﬁ@*ﬂ\%@éﬂzovmP;PERAZ;N 1-YL]PYRIDAZINE-3-
(2-cyclopropy1- 2%}%/ roxyethyhamide to react with

piperazin-1-yl- (f’ %%%M%bﬁ%h@ﬁ%@&%% E“ﬂ/é%%%und was
obtainethasvanyhite selic (Lol Jik NM%MQQM@&D@@@I@)&@ &0bired to

b DA D R e e
f-“[l@repwﬁWL@QWMOBH&ZMPWEE%MNW@MWWZWE@ with

%%Pa%ﬁ@&M@@:ﬁ%k@n@%{ﬁﬁ%@%%\é@%@&r@Qﬁ’éﬁlﬁM %EHHMM@Eobtamed as
Following the procedure of Exam(gle 15 maklné;’

r variations onl}/
retytiifeq ehcSd B-4Gop NGNS 9 Mok akic - 16-7-88. 7 75, 7.68-7 46,

(24sheryicyciopsapylmethyhamidey in. ptacesafo.44, 0.26-0.20.
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 15a ViHit\dlid (2596 yield). 1hINMR (400

MHz, £RCI3T8181A9BROR T 170 BEA FNT,)BIBBRAZBI 4 2L, 1 PMZIBADNE-3-

7.07:6.96, 40833201 2:4 86,3 4T3 R 90, M E MM 5104

(M+1). EXA
206-{4-{2IPRIFL the ROMETH vl EENZGY 19 PTRERAZING oS IPHRIDEZINeG to

ES@ %@9%&%@@1%&%%% BQJE %Pﬁ%ReYMM mlde in place of &6-

Following the procedure of Examgle 15, making variations on

RiPRY PG L B CRISRBRAS N %8%8?% ”Qé%foxyethy[}am'de to react with
@geyahnm/ow Bropyidermethifpplaog) M@MOmwlmlmewlcbta;nad as
G2 SRR A YA XY TAIRISe FyeaCk WD 7 o3 7 74, 763, 7.58,

7.36,7.12,6.92, 6.81, 4.08-3.46, 3.33, 2.87.

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
use 6-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% vield). "H NMR (500 MHz, CDCl;) & 8.05, 7.93, 7.74, 7.83, 7.56,
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-YLIPIPERAZ
INE-1- CARBOXYLIC ACID T-BUTYL ESTER Following the procedure of
Example 15, making variations only as re U|red to use
6-chloropyridazine-3-carboxylic aéi %’“&“%ﬂf 6|§r§pylethypamide in place of

6- 35ahiarERYHIRZINEF0AETeRYIBECKDY L) PIPERAZIN-1-YLIPYRIDAZINE-3-

(2 cyclopropylENIORANRINe (o sl oxvier v ampE

piperazine-1-car oxyllc acl | este le'com
as a whitdlewiib (dropryrestdyra pf ﬁmmmo@ﬂmmqak:@@@@@@@zﬁv Forequired to

Y 6304@& dézﬁ%%%rﬁa%r@-a%ﬁj P&Y@ Qk@c?ro%l&&%@t@@ﬁr@d@% M§ce of B-
§ m/z M+é{? XAMPLE 15

B RO RN e e R B e 5 A Wit
&r%RB@XWM@A@I@(@y@W@MWWMmEMWEW\M%MIm’@:}‘{amed as

tQ%ﬁ@%%‘ﬂH of Example, kﬁﬂ?‘?ﬂ@%'ﬁé‘ﬁ&? ﬁ%’f‘? [egulired fo,use -, o

6-chloro zme -3-carbo (2-cyclopropylethylamide in place’ of
6-90 E%féa%uﬁé)ﬂn@s%ﬁcfa%)%ﬂ%&&a
(2-cyclopropy1-2-hydroxyethyhamide to react with

piperazin-1-y1-(tetrahydrofuran- 2 %?‘I%[Qli%% the title compound was
obtained as a white solid (47% yie %}W (400 MHz, CDCI3) 6

8.12-%48;(8-9R| AL R G| EB B3 LB/ 286} 2| BERAT0N198, [P BRHD/BBNE-3-

0.84-0.62, Q:3(:8 3RD1E72@ @51 MB KESHRBE IS AS AMIDE
EXAMPLE 15.13

644-(2- TR DORORRFAVESENZOPIS Pl ERAZINA I9tofs PRICAEZRGRIE to
3sE€ARBOXINE A B -{2(3: kL @ROPHEMN L) EdR o AMID Enfod owiingte of 6-
BRPERF AL QI EXAMBIG L 3o AL NRHZEANS AR AFSRAWIE D90 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,
7.35,7.03-8.62,6.87-6.81, 4.02-3.30.

EXAMPLE 157
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID [2-(2,4-DIFLUOROPHENYL)ETHYL]AMIDE

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,
7.75,7.861,7.37,7.30-6.89, 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

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-cyclopropy1-2-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,

e T e T e Vs
sﬁ*@ﬁ@@f@ﬁw@ﬁ@lwﬂhm@pewbw@pmewz)@ﬂwmm»a@wmm@ with
thparaoeduye oftFixasritedhioRakingxariations PRIV RSKSANGH 2005 ined as

pgié@éq%f%mdlﬁ?%gv Sﬁ Igi rbo li amgéz gall@opherygethy%a%ngfdze j/n64] s 57

(Z@MOQWB-BQdW&hﬁI)am?dE Ta redact-wih, 0.96. MS (ES+) m/z 464.6
q}gg@zin-1-y1-(2-trif|uoromethylphenyl)methanone, the title compound

was obtained as a white powder (59.8% yield). IHINMR (400 MHz,

CDCI3) 5 8.05, 7.92, 7.72-7.76, 7.66-7.54, 7.38-7.34, 7.20-7.14, 7.0-6.94,
4.10-4.02, 3.92-3.84, 3.80-3.68, 33748186 298. EXAMPLE 15.15

o R I AT DT LR AN KW RN -
Following EHERREA0 e 6H EXArRBIEN B L MARIHGRRBRIGAGSTHY BEAMIDE

feqU're@@ﬂdﬁ&ﬁﬂ&tﬁ@|ﬁfmlﬁ@6i@x§n9§i@@5ymmg variations only as r@ciuired to
[2 2- fluoro hen%aszithyélam e |n lace of 6- chloro%ﬁ(dazme -3-carbox

s ns- ")F(W %é f%@%?@ﬁﬁf ﬁ)pylmethyl amsde in place of
rﬁéwlamnﬂﬁqaz@tﬁfﬂm@om@d&ﬂ@w@qw&mele}yﬁmﬁmmmﬂuﬁd react with
"Cﬁ%%%ﬁ'q- _asyhfanie ﬁé/é%%%%ﬁéd)m%]aﬁ]e 'gg%cgég Ma;lzdbtamed as

Cl13) 88.04, 7.95, 7757 755, 7.36, 7.22-7.1
@0’#"&9@2’@ 65% gigid) 76LAIMR @aGMHD Oy BN 8315 16 7.64, 7.57,

6-[45(2-TRIFL YU ORONMET H G BENMZOYE PR ERAZIN:G - Y LIPY RADALINEgs s
3:43CARBOXYHIL ACID [2-(4-CHLOROPHENYL)ETHYL]AMIDE

EXAMPLE 15.10
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
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).

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-
chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide 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-chlorophenypethyl]lamide 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

ygévagﬁg@%mo&gi;g a%";’d {d I%@éﬂtﬁ@tlgeaéjrgp%ﬁng \ngs %&gm%olgs a white

5-3.66, 3.38, 2.90. EXAMPL
ST ATR RO RONETIAYE BERZSNG, PIFERAZAG- 891 PYRDHZ NG 1.44,

3-2hCARBOXYIIE AGID [25(3 C6b OR EHENYLIET EPELIAMIBE

Following the procedure of Example 15, making variations only as
required to use 6-chloropyridazine-3-carboxylic acid
[2-(3-chlorophenyl)ethyl]Jamide inkpiddérift3 tHldropyridazine-3-carboxylic

aC'dd%AGM@WRWb@tBWQF@AM%U&A@@@ﬂW EREMAN. 1-YLIPYRIDAZINE-3-

piperazin-1-y[- §2 -tri Iuoromethyl he Eéllsla)methanone the title com ound

was obtained ﬁ\‘&ﬁ% P@P@}QV%TWM

MHz, CiD:ﬂIdﬁ)trﬁgSl"@ﬁ:@&@tu?eﬁﬁ ExbrhpleSA, fudking. 265idtidAs g, gslaquired to

P

S R ROV TS R TV PR Y R YRIASR L5

C@A@B\@iw@:%@a@m%ﬁ%zﬁmmwwoxyetm@wwm@act with

@i’@ﬁlﬁﬂﬂ‘ﬁe? @ﬂﬁéﬁﬂ%@lﬁdﬁréﬁw&%@ﬁéﬁ@ﬁh ] @l’f&)’uﬁél&@ﬁﬂ%éﬂﬂd@si%%btsm@d as &
or ine-3- propyllamide in place of 6-
Fo?ﬁﬁi){ gér@&%%iﬁ%gf d§c%%¢é gz %fd?&&e% yﬁa%lﬁg(?& .93

r@é@t &5 - @lﬁéraziﬂ -1-§8,(2- mmmma@@mmﬂfamome fitle (ES+) m/z

%‘WI‘E‘?WQ vas obtained as a white powder (63.2% yield). 1H NMR (500

MHz, CDCI3) 6 7.97, 7.80, 7.68, 7.57, 7.50, 7.30, 7.24, 7.20-7.12, 6.92,

3.98, 3.80, 3.74-3.60, 3.53, 3.28, 3.00, 1.28. 10 EXAMPLE 15.19
6,44-(2-TRIFLUOROMETHY LBENZOX )P IPERAZIN-1-YLFYRIDAZINE-3

procesi o o £ A e e o e o
6- chloropyrlcfa‘imb’éiﬁo‘)@ﬁ@ é%l@@%@ﬁé?ﬁmwléﬁww&hﬂdélﬁﬁplace
of 6- Chmwﬁgm&éﬁﬂk@ﬁyﬁﬁﬁgle 15, makmg variations only as required to

gy dr mide t t with
AU oy e D h SR AGR S ace of &
wals sinaifetirasiacatiite fiowder (58y2%nyigtd) 21ty didtiRe (B vz to react with
%BQ@'{@3-—9!7(12?1*%0107‘@@%%enyl)methanom, 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, 2.62.

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
use 6-chloropyridazine-3-carboxyiic acid [2-{4-fiuorophenyl)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-
¢hiitropyridazine-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). 1H NMR (500
MHz, CDC13) 6 8.05, 7.98, 7.75,5\6MFLE713 37, 7.00, 4.06, 3.89,

3.82-3;64,(3.4813.86:HOME 1190, 8:9%z 30 EXAMRLE 1524 1pYRIDAZINE-3-

3 CARBOXVUICROIT 1 HVDRORVBY PLIANBE = 1 -A0ing

the protetiond ofiExamphetts of dkiag Maridatiorsonly akategsiredytesdByseed o
%Qﬂmwegm%ﬁe@&%wme &@%f%@g@%@%@@uw@&w@ce of 6-

chloropyr daz ne-3-carboxylic aC| (2-cyclopropy1-2-hydroxyethyl)amide

1R ym@%%éraarﬁ?%g}f it R:BYBW@W&:S éwﬂ*j%ﬁ% dfhie tifiget with
corapound -wd8-oiitained eis \apnbite jpoviden{30 Yoy igld e AhbNMR (a8 biained as

g‘g\%s&gg@% @gg {'63% 7@%&@%}@@@%%@83% 800288y 757 72

RSB -{ER TTRAFL YO RGMETHY SBENYOVI FIFRBRAR1 R 19VAPy RAS AZ32, 2.96.

NE-3- CARBOXYLIC ACID (2-HYDROXY-2-PHENYLETHYL)AMIDE

rFeOc:LOi\:\QS% (;[he procedure of Exam%&ﬁpﬁa@%vanaﬂons only as
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-

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
a light yellow powder (46.5% vield). 'H NMR {500 MHz, CDCl;) 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-
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
a light yellow powder (58.6% vieid). 'H NMR (500 MHz, CDCls) & 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 EXANMHLE 1528

(ESé 6%2@;?3%@@@@&:1@%@%2@\( TDPERERAINA-yh \}Ple\g%h@/r}\@bé
Following the proé@tﬁé%@gam éﬁgﬁﬁéygbgﬁ’g%@ﬁfg

requiredcte 20ystn¢SG-etilorap yridazine 3 cadioxy e aidns only as required ©
@é%q{iqwo%ﬂ%%l@t@%%&%d%&@?&Tenylps“o }amlde in piac:e of 6-

6-chloro zine-3-carboxylic acid (2-cyclopro y -2-hydroxyethyl)amide

f@*f%aev fi5 pRoers@iRerWie 194 ﬁwﬂ%?ﬁy phENSTIREERAHEREdEHE ERRSt with
pmpalit-yas- nbﬁmmda&/@mme)mmdab(164t58/my@td>)mﬂabhhkﬂ/lﬁhéﬁﬂﬁamed as

MHz, CDC .05, 7. ! (.44-7 , £.00,.4,96,
S B0y o S, VR SRR T £ T 367
Z@[ﬂ@lT“RIFILU@?DMEﬁT BRY BBENZ &Y B) PHERIAZ 1IN, 13 V8] sy RIDAZIN E
-3- CARBONYLIAMINO)BUTYRIC ACID ETHYL ESTER 30Following the
procedure of Example 15, maklr;%%/arlatlons only as required to use

2-[(6-chloropyridazine-3-carbon u@f] acid ethyl ester in place
of 6- EhlerapYRIEAIMBBMEDENIRERCHDY L )PIPERAZIN-1-YLIPYRIDAZINE-3-

(2-cyclopropyls é@%@%\%ﬁ%@ @% @FE%WMWL THYL)AMIDE

piperazin-1-y1- henyOmethanone, the title compound
was ob%é?iﬁé’ﬂ”ﬁstﬁe\/ﬂﬁﬂ@eﬁémdﬁr }§ el @) HIPONRIR BRI 2S required to

CdCI3h B BpidelRe-8-CarbbRic Zo’ﬁ? (& t3;3hr3n9044y 16O @@Ew% {46 of 6-

3. 2.40.1.2 [z 494 (M+ ) AMPL

R e B U RN SRS e R R TRIEAD skt
PICARBO XYL EADHDoBsHY DROY Y 44DIE THVitRENTROYARMBEObained as
a white powder (83.2% vield). H NMR {500 MHz, CDCls) 6 8.07, 7.98, 7.76, 7.64,

7.80-7.52,7.44, 7.38-7.30, 7.00, 4.06, 3.88, 3.82-3.68, 3.36, 2.98.

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
use §-chloropyridazine-3-carboxylic acid (3-methylbutyl)amide in place of 8-
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.

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

use B-chioropyridazine-3-carboxylic acid (4-hydroxybutyllamide 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% yield). 11-I NMR (500

Mtz o OBICA3)N8 8348y rBoRpic/arit] (283 clbmepYi36hGiasyet0H) 3v82:3bmkact with

? éérg’z%fi %ri2@ut%fﬂ%r&r@hﬂp%%nw%%??o%ztﬁg?‘t@/légr%pg)é%% Ib't:?arned as

8-vaiie PR (BRORMIET HLERR 259 MBrP ERARZ)N-A.-96L oY RIDAZINES, 7.57,
3: BARBOXYE|G. 46 B34 DREXY-BMETHYLBUTYL)AMIDE

Following the procedure of Example 15, making variations only as
required to use 6-chloropyridazine-3-carboxylic acid
(3-hydroxy-3-methylbutyl)amide {glabe.af 65.22

20ciioranut Qaﬁmpu%@w@mym@&@k@ﬁm w%%rm‘ﬁwwxﬁiﬁme 3-
to reactW|th iperazin- &y 2tr|fluoromet&&h6%n hmethanone, the title

compound Aihk Mﬁi‘é\ﬁaﬁfa hﬂ/YéI@iﬂi\f— "I\WI@E(SOO
MHz, CRC48Nn6 B.30;&-05,r8. 35 1:65:1€.57, hakihH 2886, 3188 reqmred ic

é@ﬁ@c?ﬂ@@pﬁr%@ﬁﬁg% &aﬁ?m?yi@o 35103 PZ M%rgg? ﬁ)p@é%ﬁet%qvla%?je in placs

61 a-EDlaRARL ERERORMETRPYY BEZ OX LY PIETRX ZA NV PR PR RITA ORI 2 3eact
wAR P& I/ AC AN i3 BN Y EeHY Yk AARE, EQQQW%mﬁound was

ced re of Exa n riations only as required to 30us
B AT A B PR A BT - et BB FLbRice 88 & 05
Ehi6ropifidazime-34arboxylRe Acid( 4Gt ledrdpy. b2shyelroxsethkamide to
react with piperazin-1-yl-(2-trifluoromethylphenyhmethanone, the title
compound was obtained as a white powder %74 .8% vyield). 1H NMR (500
MHz, CDC13) 6 8.18, 8.07, 7.76 5#68/7£58 57238, 7.00, 4.07, 3.90,

3.838-6543 BRI GRGV E 29y ME- (ESW P45 3HMM+ 1) PERAMB E -3-
15.28 CARBOXYLIC ACID (2-HYDROXY-2-PHENYLETHYL)AMIDE

Following the procedure of Example 15, making variations only as required o
use (S)-8-chioropyridazine-3-carboxylic acid (2-hydroxy-2-phenylethyllamide 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+)
m/z 500 (M+1).

EXAMPLE 15.24
4-({6-[4-(2-TRIFLUOROMETHYLBENZOYLYPIPERAZIN-1-YL]PYRIDAZINE-3-
CARBONYLIAMINO)BUTYRIC ACID ETHYL ESTER

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 W|th piperazin-1-y1-(2-

Syer e glopinslenae g aconueduet RS, s

gid37 .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, 0.95-0.81. 130 NMR (75 MHz, CDCI3) 8 167.6,

162.9, 160.0, 145.5, 132.4, 129. 5%@%%27 1, 126.9-127.8, 112.5, 77.2,
46.4, 44.6, 44.4, 41.3, 39.4, 29.3 41%4%. MS (ES+) m/z 450.2
(M+1) 6472 2 TRIFNARRG IR AMPLEE MZ 09 L) PIPERAZIN-1-YL]PYRIDAZINE-3-

6-[4-(2-TRIERHOREQMEAH Y W@W'EEW@M\?Y#W%Q%% 3

- CARBOXYLIC ACID (2-HYDROXY-3,3 DIMETHYLBUTYL)AMI
Fonow.ﬁ&’fﬁ\@ﬂBQ&@@&EP&%#@&%%T@*erﬁékmﬁwlaﬁaﬁ%oaﬁ|9rzig as required to

rew@&ﬁh@m&:@aeh@@pﬂf@ﬂ&lﬂﬁa&@&ﬁ@@@m&ﬁ@d -dimethylpentyliamide in place
|
R ——

tw%w%ﬁﬁrpbéké%ﬁu‘iuwmhwaawmwwl)Fﬁ@ﬁﬁ%@mpm@cﬁws

cormReANgdMasAkianeeAs:R RrowR Solig r(;Wwﬂﬂql)H@ @D@QS%O% s 774
§h§g§3 0 MHZ, CDCI3) 6 7.90 783779 1.75-

1 7:36, 550 5061 5953 843435 Bop: 2§ 111752 855 6980 ¥§ (ES+)
ME(ERHVmt2.480 (M+1). 25 EXAMPLE 15.30
6-[4-(5-FLUORO-2-TRIFLUOROMETHYLBENZOYL)pliRERAZIN-1-YL]PY
RIDAZINE- 3-CARBOXYLIC ACID
(2-HYDROXY-3,3-DIMETHY LBURPRHD ERSllowing the procedure of

Exampl¢4l@- TRRINGOROMIDTS AIHE RS (RAUIFEHHR SOHEE- YL |PYRIDAZINE-3-

s choropyniagngsabonls el 08y Ry pac

in place of 6-chloropyri azme
(2- cycId:p?ﬂfi‘)’ym@tm@f@@éﬁﬁ?I%@M&éé@ﬂwﬁm9 variations only as required to

nipemzNctoplrihfiuere- @arceﬂsagr@a@mwpn@w than %tmgnﬁh% in place of 5-
ound was qbtained as a bé’og/ |Id8 /§¥|eldg R 186-189C. 1H
(FQ)I?E '_rfe— -carboxylic acid { cyc opropyl-2-nydréxyetnyllamide 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).

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
use B-chioropyridazine-3-carboxylic acid (2-ethoxyethyl)amide in piace of 8-
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% yield). "H NMR (500 MHz, CDCl;) § 8.18, 8.07, 7.78, 7.65,
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
(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-YLIPYRID

AZINE-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 pIaWLﬁ)éﬁlgf?bpyridazine-3-carboxylic

acid (B-y¢lepRopy LRGSRyt 1 IRBREEI. 1-YL]PYRIDAZINE-3-
iperazin-1-y1-(2-meth QWQ i ompound was

gtﬁained as{; white SO|)% 88% we%%%?ﬁ%f\ggygkﬂﬁg CDCI3) 6

177.1, TeRWINGYS ploneduresy Bxanpls, 1h1 5ieking, yadgionggmy 87 Bauired o

33@2635@,0@%@32921&32&353@@%@, R4 B MBS fESs b 236 VitR)kine-3-

15 EXAMPLE 15.3 . T .

P e TR G RO AR AT REREEE P 2

RIDAZINED BPOARBOX VaNCACHD RENTYIRAMIDEE cllowing thiea white solid

IBOPAUIS) O FXAMBIa LD A RAKABHANPONY RS JOOKIERI IR S0K8S 7 54,

chloropyridazine-3-carboxylic acid pentylamide in place o
@%ﬁigggyﬁ@%ﬁq@?ﬁ@ér@ lie4bid 23, 1.62-1.55, 1.37-1.33, 0.95-0.81. O NMR
(2scwlgpmmyﬂ3}%-nwr@,xy@sz,l)@@.i@i,e@w@,acgyvbfh19@%{6@5%_?-3@7(5,— 126.9-127.8,
flygro-2-triflyar thylphenyl)methan the title compound was
OATatncd A5 2 1l ST Oyl 21 5. 18-, T N 300 1502
GbCLIBLABFNEY, 7.24, 7.07, 6.99, 4.08-3.99, 3.90-3.66, 3.45, 3.35,
1.65-1.55, 1.37-1,30.13C NMR (75 MHz, CDCI3) 256 166.1, 162.9, 160.0,
145.7,129.7, 127.2, 116.9, 116.6, 115.0, 114.7, 112.6, 77.2, 46.4, 44.6,

44.4. 41.3, 39.4. 29.3, 20.1, 22. A XANPLE 1528 EXAMPLE
15.336-14-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-

6-[4-(2-T [ PLPE| -1-Y E-
> 0O RS (L P BT M b VL RGEE
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
of 6-chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyllamide 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).

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
use B-chloropyridazine-3-carboxylic acid (2-hydroxy-3,3-dimethylbutyl)amide in place
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-cyclopropy1-2-hydroxyethyl)amide to react with
piperazin-1-y1-(2-trifluoromethylphenyl)methanone, the title compound

was obtained as a white solid (36% yield). m.p. 43-45 C. 1FINMR (300

M 7, H6- , A 9 1= : :

S e el o T D DR B g e
NiHR.00013) 6 467 & 1665 fe6o24450 01 $58103.1%0% 2840 419G $8%,) m/z 498
1824, 129.5, 129.2, 127.2, 126.9, 126.8, 112.6, 112.5, 51.4, 48.8, 46.4,
544.7,44.4,41.3, 37.8, 34.8, 34.0, 29.7, 29.0, 28.7, 27.1, 26.7, 22.5, 22.3,
14.0, 13.9. MS (ES+) m/z 464.2 (M+1), 486.2 (M+Na)

EXAMPLE 15.34 EXAMPLE 15.31

6%{@@%@@&?8@#@%@@/&@@@%@%E)?AERBMH\]@%% BEANE-3-
RIDAZINE- 103-CARBOXYLIC ACID (3-METHYLBUTYL)AMID

Following the p@é\&%‘&%‘é’b&&%’pﬁé—% ,%Qﬁﬁﬁ)ﬁayr%m Ld‘ﬁw@g
requireﬂdﬂnm&m&#@tﬂﬂgﬁﬂdﬁﬁimmmaaﬁ (Srimethy inytrarsidered to
'15139lé—(@)i%f'c@;iyq&l%@%yé—%@?ﬁ%%’gﬁ&cggﬂoéﬂ?c:%q?{ﬂy%ethyl)améde in ptace of 6~

(2-cyclopropy1-2-hydroxyethyl)amide to réact' w _ .
PIBRTeRIACEA) TS5 frattox Pl fkie et thympprRAVA kBl B dRIE react with

@memund-wqa-irﬁﬂbyaip@s;ﬁ@@wh&tam@eﬂ%@&g@aﬁ@m A ngévl/é\égzﬁained as a
400 MHz, 913. 8.0%,.7.86, 7.78-7.75, 1.28-7.22, 7.12-7, 7,02,
Vot 0E SO BeR s o 5 MG Rob s T s hedtage s 1213
044 EXANPISE/ 18535, 39.5, 37.5, 37.2, 35.3, 34,6, 29.9, 28,5, 26.5, 23.4, 8.6, 4.2.

M@S@ﬁypﬁﬁ%@;g?lFLUOROMETHYLBENZOYL)PIPERAZIN-l-YLI
PYRIDAZINE- 3-CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE

Following the procedure of Example 15, making variations only as
required to use 6-chloropyridazinex@wemrbexydicacid (3-methylbutyl)amide

i f 6. ridazine<3- X )
(%iﬁﬁgﬁg%ﬁﬁmymi 2 tg%mmplpfzmzm-1-YL]PYR!DAszm
25piperazin-1-y1-(4-flubfefFaitid FméfhiapRe yprhéiikitone, the title

compogRdokasabtapneskasra wirtepndes (93800 yiaidhohs LNME @QQred to
C13) 5,8.08, 7.85 7.4?3%723;1@, 7.41-7.3 ,7..0% 4.08-

MH , , 4.05, L
e R e A 3 55 BT TR iR 1 Pagro SORMARRBTEene->
t8rBexylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with piperazin-1-yi-(5-

gﬁ[grgzlﬁ@&%%@m@%@ﬂvm%ﬂé)@h@ ENZQYRIRERAZIN LR Y white
solid (31% yield). m.p. 162-164°C. "H NMR (300 Mz, CDCy) & 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,)
5 166.1, 162.9, 160.0, 1457, 128.7, 127.2, 116.9, 116.6, 115.0, 114.7, 112.8, 77.2,
46.4, 446, 44 4, 41.3, 39.4, 29.3, 29,1, 22.4, 14.0.

EXAMPLE 15.33
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
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% vyield). 1H NMR

@ORiMHZ; £RE43),6,8,08, 88, %-55.'7@5&5%@?366”%#3%0‘%8%35%, 7.66-7.52,

3.86-3.79, 3.49, 3.44-3.36, 1.73-1.68, 1.52, 0.94. 5 EXAMPL
648, 8DIFIUDOBENZEOY D PP ERAZINGL Y2 Jpy RIDABINE S CAREG S,

XYklg. ;Pigf‘llis?aﬁiﬁlgﬁﬂﬂviﬁékwmék)ﬁﬂ?ﬂmﬁE!:@é_i@w,i?%%@, pEecede ©f158.9, 149.5,
X mp , INg variations on sreq I (0) us

R O e L 11 408, 464,

MG oY AdATIDE 3-BaBBEXYHE I, [2 2Y610HF G T-2- dFoRgethy D amidetd 3.9.

rg@gc(té@lm &i@q@;i@-(Mylrj(%&%@fdwiquenybrnethanone, the title
compound was obtainedas a white powder (42.2% yield). 1IFINMR (400

MHz, CDC13) 5 8.07, 7.85, 7.44-7.38, 7.03- 6.97, 4.0-3.99, 3.86-3.83,
3.52-3.48, 1.73-1.67, 1.51, 0.94. g RABXAMPIE45.38

64 TET T YCLQP NYL)p! -
DA ) CRREOU L IE AL 20 TP PR ER R azive:
(2-CYCLOPROP Pt RBRXMIbEN gl théLbrd c¥aundidP Example

15, makipghvasiptiens-ondyas auisaele 20Usaking variations only as required to

e e oSl A LA
hloyelopbyris Btoadpoxyist lagla (Bideciommeast-Rittydroxyethyljamide to react with
pirerazin-Lyds(A o S ieHametineyeion: @Q%Q%%E’t%@%ﬂ%}ound was

compound was obtained as a white solid (3 g{%%/ield . IH NMR (400 MHz,
eBETers ervRisrores £95% 851%8.gH1BEY 8459 Mz GDfY:) 5 8.05, 7.86,
6.78-072, 0249702467 :13-0810. M S4(B&S4 )om/z2 BH4DO6VE-2) EXAMBEE 45, 3.38,

li.57§91.65, 1.56-1.48, 0.94.

EXAMPLE 15.35
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
piperazin-1-yl-(4-fluoro-2-triffucromethyiphenylimethanone, 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.

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-cyclopropyl1-2-hydroxyethyl)amide

t ith.pi in-1-yd - (2=t thanone, the title .
e e P e, RS iy Wt win
MREr I3 & 8l o2 dglivoremetsyphangimelsarppg, hektle sompound was
%&ﬁ%a@@%@%oﬁ@&@é@ﬂ%f@fjoﬁ Q{\Hﬂagﬁ(%@mn&_éé%i%) 58.06, 7.85,

- , 0.25- +).m/z +1). .
AR R BT R A A O SEPFIDAZ, S PP ERRZINE.1.52,0.04.
CARBOXYLIC ACID T-BUTYL ESTER Following the procedure of

Example 15, making variations ordy, ag;pe@uired o use
6-ch|or(yaayridazine-3-carbo>{%ic acid %methyl'but gamide in place of 6-

NI OB EARON AP (B PRIy L DTS B a6 LIC
react with 10piperazine-1-&arbogylEacid ittty iestentbe title compound
btajned. ' l %.viel H NMR (500 MHz, CDCI3) 6 .
503, 7 Sanats BB SRS BB N S B e e
m&e@gﬁ(mqqsyi@xmmﬁpgrggmﬁc acid (3-methylbutyl)amide in place of 6-

156kl id 2 b W OROUMAT HYLBENZQYIRIPER ANV hARYRIRACAM with
E-3- CAR O'?_EZ#II__:g.{ACID 2.0 rg% BUTYLETHYL AMIDE = Followin
X , |

tRE Brotedure orEXAMpIE 15 MARING Vet fatiohd bhiy 8 pegtivet fePtilasd as 2
Battiko ropydidd£iheda cel oxiliblEid42edyitlabCythy moTide &3 plape 088, 7.03-

I idazine: rbexylic,acid.
e el 0

20piperazin-1-y1-(2-trifluoromethylphenyl)methanone, the title compound
was obtained as a white powder @x&parerd)slkkEL NMR (300 MHz,

421;1.2 » 4A4~‘=5ud’cr34r?g B BrAdurdr E48m3pik 88 MRieEN IS 46%5 Mitbhired 1o

T o PO A BT R PR PRI PR e &

-chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethylhamide 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, 3.81-3.85, 3.57, 1.21, 1.19, 0.7¢-.072, 0.49-0.48, 0.11-0.10. MS (ES+) m/z
400 (M+1),

EXAMPLE 15.39
6—[4-{2-TRIFLUOROMETHYLB&NZOYL)PiPERAZIN—1—YL}PYREDAZINE-S-
CARBOXYLIC ACID (2-METHYLCYCLOPROPYLMETHYL)AMIDE

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,
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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-cyclopropy1-2-hydroxyethyl)amide to react with piperazin-1-y1-(2-
trifluoromethyl-phenyl)methanone, the title compound was obtained as a

wigte powden{3h%0 yﬁ@)abblﬁlﬁ%ﬁ £308. :&&525;8&3?% §)1foé§§q%7 875@.:5&3 % 64-0.72,
6.7 28, 1.58, 1.29, 0.85.

Bgﬁ% (754 ﬁ% M}ée%)%% f&% “ﬁé&o 145.5, 134.3, 132.8, 129.5,

127.6, 127.2, 126.9, 125.4, 46.4, 44.6, 44.4, 41.3, 39.4, 31.5, 29.5, 26.6,

22.6, 14.0. MS (ES+) m/z (%) 464Nb) EXAMPLE 15.43
5644-(0-TRIFLUOROMETHYLBENZOYLJPIPERAZIN-1-YL)PYRIDAZINE

-3- CARBUXMFCACHE (B VT {7 (i PROPYEIAN DR R AG Frd-
procedure of Example CARRBaKNY ZanatDsRinlyyasoEtiked to use

6- chlorggym%@ﬁ 3§ M&"&%%J%%?&M@OR%MPJQBHF 5?1'98[’4@/ %Ia ey | red 1o

6- chloropyridazine-3-carboxylic acid

(28%%%61@/1@%{9%@&}%&@@@@ {&-reatinihuty)amide in place of 6-
bﬁwm&mzwl}@amﬂm@mml@kﬂ@iwmﬁ@ftlgangg@wwmgmggt with

D S D L S e SRR aepb e g e
$016, (8338139, 130NURREIS Witz (CHIG)3) BAB7.6516 23, 139.9, 4315.83, 3.49,

1352, 182451 2%2, e/ Esl?%%é Kﬂ»«ﬂﬂ)yz .7,46.4,44.6, 44.5, 41.2,
304 357 341 28,3 252 18 4 MS(ES+ miz 475.9 (M+1). 15

EXAMPLE 15.44
644-(2- TRIFLUOROMETHYLBEEIZWPDEIE’ERAZIN -1-YLIPYRIDAZINE-

3- CAE:BE%%—H?‘IQL%Q&I\E% ﬁ%%? Cﬁ:@%p{ QAEEVEISh ZiNE-3-

Exampl making variations only as re

6- chloropyrldaz%@@&%bb@%@@k@%@l&ﬁi@@%%ﬁr&%mFDE
6-chlorppysifiagiie3rocedure 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
piperazin-1-yl-(2-triflucromethyiphenyl)methanone, the iitle compound was obtained as
a white powder (47% yield). 'H NMR (300 MHz, CDCl) 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).

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
use 6-chloropyridazine-3-carboxylic acid hexylamide in place of 8-chloropyridazine-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% vyield). 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,
1455, 134.3, 132.4, 129.5, 126.9, 126.3, 125.4, 121.8, 112.6, 46.4, 44.5,

41535 393,é|;5 ﬁlﬂf 8916020.0;26.9022:6134 4. MS AEHH) mlzet 43.2 (M+3L)z0 4,
gi(ﬁ ’\gglﬁ‘ﬁlé g%@l\}lﬁkmg@ﬁ@ﬂ)ﬂﬁ%ﬂ%ﬁ 1-YQPYRIDAZINE-

3- 30CARBOXYLIC ACID (4-CYCLOPROPYLBUTYL)AMIDE Following

the procedure of Example 15, makingyarations only as required to use
6-chloropyridazine-3-carbox I|c aC|d 4- c cloprﬁ%/lbu zamlde |n lace of

6- chl@r%‘pﬁ?nargﬁév’@%%% Y828 ool arhide toPe4dti=-3-
with piperazin- my{s{@x%ummmamylepﬂen@lmwmm@mﬁ\m@a

T L e L
BRI ARBHIEANE-B:08, 20800 0396 3uCleoky I SDYNMIFIET S Wigpg of 6-
SRGER) BL6iNE 31625040 Lidl db 4 clepopyl B farbRPethilid indiclid:Sact with

O A WA (e e e estne e TIE SN rER g ghained as
4-METHYLRA{ES% (2STRIFHUORGMETHYL BENZDYE PR PERAZING, 7.57, 7.34,
8 %L]E *65'%5%@533%%%%'\‘2@%%"%0?%'\'1 & ACIR %Likﬁ;lez

oxide monohydride (25 mg, 0.595 mmol) was added toa so utlon of

@@%eh?l ¥ (- W@tr‘fﬁ?@%h‘fétﬁylb%%@;}% petasin- 13@yridaAndas-dat 12.7,

kenylkaminpipentangicsasic-methyl esterd130 Mg, AASERMON/HL75 9 (Mi+1).
tetrahydrofuran (3 mL) and water (1.5 mL), the reaction mixture was

stirred at ambient temperature for 3 hours, THF was removed by
evaporation, the residue was adjugteliRlith 884i¢itric acid to pH 15about 6,

and dt%gt?@zwﬁﬁ\ﬁ%ﬁ@ﬁﬁ@%‘?@h%‘i@“h)ﬁ%@%@ﬂ\bﬁ'% 1A A ZINE-3-

(Na2S04) and concentrated to afford
4-methyl-2-({6-[4-(2-rifl ORI EHEe A2dyh piperazin D=

Foliowing the procedure of Exampie 15, making variations only as required o
use B-chloropyridazine-3-carboxylic acid heptylamide in place of &-chioropyridazine-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, CDCl;) & 167.8, 162.8,
180.0, 145.5, 134.3, 132.4, 129.5, 126.9, 126.3, 1254, 121.8, 112.6, 45.4, 44 5, 41.3,
304, 31.7,29.6,29.0,26.8, 22,6, 14.1. MS (ES+) m/z478.2 (M+1).

EXAMPLE 15.45
G-[4-(2-TRIFLUOROMETHYLBENZOYLYPIPERAZIN-1-YL]PYRIDAZINE-3-
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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35

yllpyridazine-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

wg«mo@wg@m ‘%Mﬂc@t@wmfioe@%z ﬁg@'za%gz??@@')éﬁaﬁ 34, 6.98,
as erazin-

Y ot e (B3 A L b Tt i 20, 0,04 R Rwim (75 vz

z;amg)@rmﬁ?e@hyea@etwhenoma(m%a mL3k%3 mmelh rgvlil-i E26omde The2s 4,

D A e 2 B s S s

cyanoborohy rldé mmol) was ad stlrrlng

¢oftihidd Tor 30another 13 hours. Aqueous sodium hydroxide (2.0 mL,

1.0 M) was added. After stirred for 5 minutes at ambient temperature, the
reaction mixture was diluted with eg%ﬂ\%ift(? (50 mL), and then washed

with water and brine. The organic fed over anhydrous Na2504
andhconicerirated-Parifiocdtion madiasi B HrobaRgsp Ny AfRFIED Y L) PIPERAZIN-

6-{4-[1-(2-trifluqremetiviphesybethxlininerazinalodbpyridaging: Jeasboxy

lic 35acid (2-cyclopropylethypamide (126 mg). This product was dissolved
in CH2E By aFiecHeanRuaits 2 sty @Elwmw\ﬁaéqﬁéﬁ a solution

axﬂéetiefﬂy@Ft{&{MreZWa&sloe@’ﬁat@?bmytmmﬁ%aﬁweﬁmﬁ@sﬁ@yﬁ%rﬂhgrbonyl}
| er.an
I‘Iegg SH{BH&@%@Q‘; %%%F%%gep)gngg%g as aW Q’ZO?I Eﬁﬁﬁf {Ofu%}OB mL and

in vacuo to yiel e title co pou

YElgy. anmedTG%@C‘FPVNYMF%L(@OGEMﬁ&”@ﬁx@@)@l@)%@@(ﬁts@@murs
FHOWwESBE604d E%@vébgﬁé't?eﬁﬁh% 685id .28 0s 128y WA D B2itric acid to pH

0 02 02, 1- AMPLE 18 SYNTHESIS
[ﬁ- R M%ﬁéﬁ%&%@% 5B RRIRZ AT, dned (Na:SO0,
EOVIQWR’IM@I‘{I:Eaﬁmﬁlaﬂwglc{@;@-my-tr;ﬂuoromethyibenzoy!)plperazm 1-

@M@%H@Mb é(rlaw\/ﬂ%noxcléelé I%@Wgt/oé i1 NMIR (400 WHz,
-(2- trlfluorome Q%hplperazméq/gp ridazine-3- carboxylic acid

& el B8 12- pﬁ@%y e?ﬁyﬁ ide0 527 & 9%8 Atntbfrf di éhfo?én%eﬁﬁaﬁéﬂr -3.21,
(LeanLYs] 1 B-triaeetoxy-b,sedihydro-1,2-benziodoxol1-3(11-1)-one (0.53

g) was added in one portion under stirring in a cold water bath. After

stirred in a 15cold water bath for 15 minutes and then at ambient

temperature for 2 hours, the EXAMPLE 17

SYNTHESIS OF 6-{4-[1-{2-TRIFLUOROMETHYLPHENYL)ETHYL]PIPERAZIN-1-YL}-

PYRIDAZINE-3-CARBOXYLIC ACID {2-CYCLOPROPYLETHYL)AMIDE

HYDROCHLORIDE

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
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
acid (2-cyclopropylethyljamide (126 mg). This product was dissoived in CH,Cl, (2 mL)

128



10

15

20

25

30

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 aqueous washes were then extracted with ethyl acetate (2 x 80

- Hdercomiinedhorgaric PhasesyerR sl it N agpOf a0k filtssed ot at
the sol gnt was thegBh oved I%{? acuo. The crude product was purlfled by

COMTRRT SRR, RRHIER 5L 085 RIRHRI E1HRT SoHRCiRsk AR ! féﬁﬁ‘ﬁl” and
scefatd (Wt pthexane d@ikyl acetate {23 dndepitie athylacetates Winie solid (104

R IR B AR, g oo
7.88:768997 £967 4DAL22,85703900 38, 18453, 5CHRN RE(CHE.62. MS

18844,46774 16344116610, 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- TRIFLUORBMEMELBENZOYL)PIPERAZIN-1-YL]

F’YR'DéiME@s@ﬁBB@NY&'AMHQ@J@%EW%EQME PRLOYIN. 1
644-(2- trlfluorometh Ibenz%@?erazm -1- I|Io ridazine-3- carbox%hc acid

(2-hydroky’2! e SHor (LA DE

acetic drthy dmdelcﬁﬁ mmmﬁmwmmﬁwm gadzin-1-yllpyridazine-3-

LAy RInomYING LB DEE e
OUI’S t react

temperatu |xture was diluted with ety
Qé“é‘r‘&f@fmﬂmaﬁ& ’*%&ﬁea Mﬁf\ﬁ@@@%&%@l%éﬁ%ﬁé@mﬁé@w 3(1H)-one
|N283§f %%M@Wﬂhﬁf@dw@b@ﬂ&@ﬁ @fiﬁﬁgﬁm@\&lcﬂ&vﬂ’t@rs%ﬁ@nﬁ%@%ﬁrred ina
Ruifie romatography elute ntia it ne:et

aC(re S f %?hum '“”?ve% é\?plt'eﬂ piaéﬁ@ere&?; gagﬂr%&rézlaﬁ'ﬁﬂ%e
W@%S@ﬂﬁﬂﬁ?“@@@l@)‘?@ Bithodistod, <ties (2068 7. 5Thsr 4t 2828.00yred into a

380ich Of s 38310 H82 31 6863,36,42 %Mﬁr{%%f)dw& 2B il
$XAMPLE 19,1 ACETIC ACID 1,1-DIMETHYL-3-({

R BORONE Iy | BN S E PRSI ANT I PV NS0 mL. The
CARBORMAL JAd INEFRR @Y kol ST ERagueous NaHCO; (2 » 15 mL) and water {2 x

15 ml). The combined agueous washes were then extracted with ethy! acetate (2 x 80
mL}. The combined organic phases were dried over Na,50, and filtered, 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
white powder (0.261 g, 51% yield). m.p. 196-198°C. "M NMR (300 MHz, CDCl) §
B.72,7.97-8.08,7.74, 7.47-7.86, 7.36, 6.99, 4.96, 4.02-4.11, 3.70—3.92, 3.27-3.42. °C
NMR (CDCi;) & 193.4, 187.7, 163.4, 160.0, 145.1, 134.8, 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).

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
carmpotindsh e dbtained Aplemiiteypawitss (80%0gyield)mitddyMRIZO(E0E (2

B LB A L G A o
ER AN PrEr2adseN TREES Btee at ambient temperature for 6 hours, the reaction

Eridce B RhUOR M BHA Y BENZOLMH AP RRM NG water (3 » 10 mL) and
25YL]PYRIDAZINE-3-CARBOXYLIC ACID

BRIETRORP S 3- DB TR PBEY ERANISE e oY abiifanyvent was
BuF€2-tyfemromethnyibeizpyppipetazihstadipyidgaiie-Be carbexylicaeidis = 1:1

- -3,3-dimethyl Namide (81.6:19,.0.1.7 mmal) F 1.0
Gy Bl BT 000,
FLEnH.00.26 PnmBh. ThE ré4BubRtmixiitiebds Stifed &t ahibiehP2-3.68, 3.36,

tempevetyrssforde bowrsmang 30 then the solvent was removed. The
gummy material was diluted with dichloromethane (5 mL), washed with

water (2 x 2 mL), dried over MgSO4 and filtered off the solid. After the
solvent was concentrated into dryn&stitkie ¢Eutie material was subjected

to column chromatogxatiy €luee sequgiatywith eyl acetate:hexane
(1:1) and ethyl acetate to gbtain 25.3 m%jg’aO% of they_r;roduct as_solid.

m.p. 65-68¢ “H RV EB00 MR D EIR) 67756, 1 162) 755,485 -
6.98-6.93, 4.18-3.59, TARBONY 3.4WB2GRABYB.ASTESS, 1.76, 0.98,

0.75.1 C . 498 14 |
134.3,%1%%&.! ‘2‘4 R %%91%%239%%%63%6?12%%%@%‘ s ,%1“ %’2%’%5%91@ °
B35 (2 tHhuprapaihvibenzau)pingiag i A-5pMidaziness #erponis ags &
35{4;\13'0_]_)@5%5?%@(1)9?58,5}%% T M&£E58) m(z-50R: M EXAMRLBIZd azin- 1-
D e S R AR A BRI T R BV LB R, 2osti
AV IPYR IDA IR B3 CARB®SYIIBINGT|Bs a white powder (80% yieid). H NMR

g%dém!&(?[&@ﬁ){ls%‘éﬂ%%%@?ﬂ&w.@ﬁoﬁ%if?’?s_%fg, 4.06, 3.88, 3.81-3.67, 3.58,
-(3,5-dimethylpiperazin-1-yl)pyridazine-3-carboxylic acid (2-
gy%@oﬁrgﬁy?e%yljé}%id@%d 89, 3845Mbhih dichloromethane (15 mL)

was added diisopropyl ethylamine (0.34 g, 0.46 mL, 2.66 nnmol) followed
by 2- trifluoromethylbenzoyl chlori%%[g,z%zz mL, 1.46 mmol) at
ambient temperature. The reaction solution was stirred for 16 hours and

pouredSite!c6iS (Beiedt F16-L) RifH DIUrYdAIc 1Ay EENESExiraEte G AN 1-
dichtoramethane {20aRBIB0d wasbed withsatratedsotutignehiNadeCa3AviDE

(2x10 OLE? aqd idri%q \ wr%{l igé?ﬁ. AﬂF%r fRijIAt?ratio h thg filtqut 2 WAS. e
concent et LU a Hhe ErU R A D B E
charomtiogreiphiy-hydroxy-3,3-dimethylbutyllamide (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
then the solvent was removed. The gummy maierial 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,

ERDCEYMBLE 28 SY NI HERIS QF 6 03 4 18.3.50 348 341 3.37-3.26 3.18,
642 5-DIMETHYL-4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN1-YL

EVERIBAZINES EHRBEX Y O AMB 1B PR ADMIDE 67-6, T8 mbabi 6198,
G-ahtoropyridazine:-3-camaxylic acid pentylamide £304gm01 3500 mmelgn 1 617

-pr I ) W d ,D-dimethylpiperazine (1.379, 12.0 mmol)
P CohAL A Lt P dngs haciherb s b o3 B8 200
25 YidfethisinEfazine 30 dvt:0)mL of triethylamine were added to the
reaction mixture and heating was continued for another 24 hours. After the
reaction mixture was cooled to ambient temperature and the solvent was
removed by rotary evaporator. To & ditHtSTéMmethane solution of the

SHHE RESE K 20| ME)DNE Biddbd: it BRIBHOD AL MBI SReHy e REOYRAZIN-

chiorkde (08 & A-miralksdicplgrometans- (29 Mbkandher achRfoe

mixture was stirred at ambient temperature urs. organic layer

was dilUted fatHtgieRidtdmetHiar a0 i apind thew weshed wafpaosl acid (2-
Hogriedieneniated Altgr filvationoche tinateonasiconceratedii: added

vacuo. The crude material w rifie colu romatography eluting
By T ot o TR I e prodct as
Artororesssediozor RNARAS00 MIdzOGE0T8) 8 F57pinat Fdseni2amperature.

54 2 dMiof- WflidPwh irfeddo B BB R adP Aot intd Lot lda@rI30 mL). The
2.85-2.71, 1.36-1.31, 1.27-1.15, 1.23-1.05. EXAMPLE 23 10SYNTHESIS

GEY I BT X BEROMN BT PERRBIINT DRI A IR yih 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, CDCl;) & 8.03-7.91, 7.70, 7.83-7.4%, 7.32, 6.98-6.85, 5.00, 4.38-4.22,
3.84, 3.55-3,47, 3.39-3.17, 1.51-1.38, 1.24-1.14, 0.78-0.67, 0.42, 0.05. *C NMR {75
MHz, CDCl:) 6 168.0, 163.0, 160.9, 144.9, 132.3, 131.9, 128.4, 129.3, 127.2, 127.0,
126.8, 111.5, 50.4, 48.1, 48.7, 48.5, 48.2, 45.5, 45,3, 39.6, 34.6, 20.2, 19.5, 8.6, 4.2.

EXAMPLE 22
SYNTHESIS OF 6-[2,5-DIMETHYL-4-(2-TRIFLUOROMETHYLBENZOYLPIPERAZIN-
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
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-carbonyll
benzoic 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

E@%&gi@ﬁ ﬁﬁ)ﬁg(ﬁel‘\lr@I ﬁﬂ?@@%ﬁ?fﬂﬁ@ﬁqéﬁiﬁbhﬂﬂ% Qﬁm@"ﬂbﬂ%%amﬂlédd%ic layer

a and.concentrated. The residue was recrystallized fr ,

T S e O e P o el il A9 over

Vil gy2:H MR G00MH2, TCDIE! 3):88: 6T Q0T 87 vadsd, T cri@6rTaBal was
i %‘%&%@Qﬂr%ﬁo@aﬁh}@gt% Qs@%@r%‘gc@tg%q]ﬂ%*’/%%g %Mx% 300 mg
75 MHz, CDCI3) 6 170.7, 168.2, 163.2, 159.9, 145.0, 137.7, 133.1,

131% Vel of Pempepdusy a8 3 seiguriees g0l 3 MV (B0 Migzy O3)k) 8.6,74-

47-.213l(\/553(£§2’4,f6./2742.4)t2 a\mm,@mwﬂs;agz%mww.@&ma39-3_1 1,2.93,
44-(2-TRI OMET BENZOYL)PIPERAZIN-1-

TR DATRE - CARBO RV ARTD 2.2

(DIMETHYLCYCLOPROPYLMETHYL)AMIDE To a solution of

6-[4-(2-trifluoromethylbenzoyl)pipegazipait+y) pyridazine-3- carboxylic acid

T B N PR g L A BE MO BYPAZIN-G-
hydrate (0.203 g, ¥/5@ RERAZANE-1-CARBONYLIBENZOIC ACID

1-(3-0"mﬁmﬁﬂv&%&g%ﬁ%ﬁ%ﬂ@a{@%&@idﬁd%ymlag'Wég%&%é% Dbiution

2.00 mmol). The resulting mixture was stirred for 15 min, then 2,2- .
cafi%—éﬁﬂééﬁaﬁ%%%mwﬁ%@wm@dﬁaLﬂl%vﬂmﬁvsr)awa@&cr@éaomﬁ@enzow
sitningeNgs aastiuesbigr anethenadfuriheieaciommidiyewas Hitied ot
ith.dichloromethane (100.m ashed sequentially with water.and .
o DS e By ot S e fissolved
15y stashacktein At6graphynevbpinrshbyadqdiing atetatdanelution, washed with
'@@rﬁ%?@l%‘i&%ﬁ%’ﬂ grﬂmd%lggﬂ ﬁ@%@f?@fcbﬁé@ﬂﬁﬁfg}%eo%%@@ég rceg stallized
ompaou . 0). M.p. - . ( Z, o
R R oebes sl VAl € ehihe S e € 4% vieid
OHBOHOA 9300300460165 @ B3, $3IC-RBIR {78 MH2, CDEBR8 56¥E64.12-3.27,
627 9 , 2132, 543124 . 2 .
1155 I e R U T R T iR g o2
4@@.@1@3:91055@,”@1@, 2483.1,131.2,128.2, 127.9, 127.2, 126.6, 112.6, 46.2, 44 1,

614;44(23@?&E&,MQI%QMWY@E@EW%@ﬁQ);@RﬁBﬁZIN-l-YLFYRIDAZINE-S
- CARBOXYLIC ACID (2-THIOPHEN-2-YL-ETHYL)AMIDE Following

the procedure of Example 24, making variations only as required to use
2-thiophen-2-yl-ethylamine in plac&gfiMPLE 24

2,2-(dirget0y|g¥ elRPEPY MmN 00\ E THY L BENZOYL)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

diisopropylethylamine (C.8 mL., 4.60 mmoi), 1-hydroxybenzotriazolie 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% vyield). 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,

1B e b o Sr MRS LI A s
D T TR BT RIS RSV R RO PRI SR

FECERBOXYEIC AT (6 CHIOROPXRIEIAZIN-BeX)AdMEDEded the title
Z%r%&ymgoteg%oq@%rw Example: 244 @ﬁﬂace@ FHONSQIY S 5 05.5.02,

%uwed to use 3-amino-6- chloro yridazine in

@d?n%@tﬁy?&&cﬁﬁﬂp’éﬁ)rﬁ&ﬁy‘ﬁa%ﬁé% foddt 'Mth 1.04, 0.89-0.79, 0.50-0.46,
6a[46(2- trsﬂut@rmwmmétg)y@gép@r@a@ﬁfyli@wtg%{%ei%%l;@owh%a% 3,
e comp was obtained as a white powder (8% yie
<3§ D CrCts o T T G o, s i 44 4e48 o A A0 8, 187,
31862 MBT(RBAR(7T5AAHANEDCI3) 306 167.7, 162.2, 160.1, 154.0, 152.3,

143.8, 134.1, 132.4, 129.7, 129.6, 127.3, 127.2, 126.94, 126.88, 126.7,
120.7, 112.2, 46.3, 44.6, 44.3, 41.3. MS (ES+) m/z 492.1 (M + EXAMPLE

25 SYNTHESIS OF EXAMPLE 24.1
644-(BTRIELEOGROVEI MY T B ENERA)PILRPERARAINNLA - YL | PYRIDAZINE-3-
YLIPYRIDAZI

(2- CYCLOPRg%YéL- : )? Q@E%"e%% 1XFR berioUinaRG (0.55

g,1.3 nﬁﬁ@j}y\&m@sﬂaﬁgw%Lg%gfﬁp(ﬁﬁrwﬁ%.?[ﬂ,.(gakmg variations only as required fo
(525‘35 li?ﬂ@ﬁﬂﬁ@\%ﬂé%ﬁﬂ@hﬂﬁ% '&1&%%'%&%@%%%@19?1%@99FV&'@@%@1fﬁ/iamlne to
cycla -2- ro ami mmo resultin
T T D R MRS S RGHGC acic, he
Witk e@hwmavess@q@eadaiwmmnmm@@%\msms BOIRIBH0 MHz,
S@Btﬁgg%da'\!ﬂ“?%e’ and bring. The ar % “JBYE" Waééji edQver S0 12 £

anhydrous Na2SO4 and concentrate e resi ue was purifie

1@%&%&%@%@%%}1@ t6€rstdlfizbd ﬁ%ﬁ\ eftiyk atélate ReANER th, gR@ 5, 127 2,

theitleicenapepnd in 8796 viald (91430ks1E INMR (300 MHZ46€BG3L. ms (Es+)
3845989641;)1@%8 . 7.72,7.63-7.51, 7.34, 7.00, 4.48, 4.47-3.28, 2.00-1.94,

118 0.82. 13C NMR (75

EXAMPLE 24.2
B-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID (6-CHLOROPYRIDAZIN-3-YLYAMIDE

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,)
6 167.7,162.2,160.1, 154.0, 152.3, 143.8, 134.1, 132.4, 129.7 120.6, 127.3, 127.2,
126.94, 126.88, 126.7, 120.7, 112.2, 46.3,44.6, 44 .3, 41.3. MS (ES+) m/z 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-methanesulfonylbenzoyQpipayazin-1= yl]pyridazine-3-carboxylic

id (3-methy! ide (0,0 0. ) in.5 mL of THF led
vas s e e R T B N a1
restitingRHGdI Fﬁvé%ﬁr%@ﬁhf;%#kﬂ_@t{&@f@ﬂb aRad ﬁ’lﬂn%ﬂ)mﬁy AtAaMIDE
ambieniIgmn@Laiir eﬁ&lﬁﬂ%{?@%@'% .I%%)QQ%%B%Q% 308Ny He: 6-14-(o-

tributylborane (0.255 25 mL, 0.255 mmol) was added. The mixture was
SHiffteer AT SHKRRRARHPRIIRFE Tor By PriRtinss SR medifeartt rRfisIfsramg!-2-
hhyafentdie yiixtite wesoepaled ahe), soditup arriada caierijiiee was stirred at

iIne-o:sulfonic acjd.(0.067 g) were, added, The mixture was :
B & e D GO BB R S Bl g v
stiffumebiartbspiate pEab dredNaht Corfoehtréited iheacoe Twyeesidaairied over
seeutEAe b TS 8 L
et acetate to yie el Proauc , % vyield). _ )
15 G059 &/ 88, 7553 BT 7767168, 3 67 By =rescdo s, e 1
4:084388¢ 378 % 5813 2143 20, 13 MSERI ANY MHES-DB,) 5.46+185;1 085, 7.72,
136NMR (77%4\’”/’!6094?&'32.?7%798?Q?@é-ﬁg%ngsé]t‘ﬁ316%5%).]@2%7%%\/1?{ (75

1355, 131.3,7130.9,'128.8, 1279, 114.4, 45. 44.96, 4
itz LDCIRNEUNS, (ESF) thE U6 IMHE) SEXRMPLE 37 SYNTHIESIS 27.5,

QB 8414 BRIPLJOROMETHY LBENZOY LAPPERAZINSL~ 5 7 11 4 MS (ESH)
%ﬁsé%l?AZ']IIEE_B_CARBOXYLIC ACID (4-CHLOROPHENYL)AMIDE

-Chlo ‘-4,Mdi ethoxy-1,3,5-triazine (0.105 g, 0.60 mmol) was added to
a cooled (0 C) solution of
644-(2-trifluoromethylbenzoyftpiperazinsdoy#pygidazine-3- carboxylic acid
(0.190g, 0.50 mmol) and methylmorpholine (0.07 mL, 0.63 mmol) in THE
(LY RS Aol st WS RENSKOE BIFESR AN A RHRRRIPAZINE- -

ambient 10temperaduREaXY b.AAChipraandime YQB78%1gAMBSEMmMOol) was
e SIS SRS S R e
oIy A YRR R Nia 2SO Sdngtevihebmpasts Btfcatibd byffagdhin 5 mL of
chrmalogtanby anskiesrysializafionr ienvetindacetateexanes affasdedrne
tl‘r]eesﬂﬂfeng?'nrri] Sl%n\gvaizg s6t17r?/é)cy #grld'l Om]igétgg 'ajf%l({\,l "\aﬂn% gﬁgg 30 minutes at ambient
temperature. Tha reaction mixture was cooied to 0°C again, then iributylborane (0.255
mL, 0.255 mmol) was added. The mixture was stirred at ambient temperature 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
column chromatography using 20% methanct in ethyl scetate to vield 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, 130.8, 128.8, 127.8, 114.4, 45.6, 45.2, 44.95, 42 6, 39.5, 38.8, 27.1, 22.8. 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-
3:6ARBOXLIGAGID (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
was 25obtained as a white powdere(86%48tield); 1H NMR (300 MHz,

CDC13 ] . sl A , o

s 005 DTSSR B e R e frib de R B e -
146.9, 1445 FIPEZNEa 1 CAE3BA Y0 § AGHD 24 LORDBHENYE AMIDE
125.4, 1288014 5.0k481R04613 44 Ak 30408 gMEESHbTHZ4 %L (o 2

o R R e e e e PR AR 9T T WRSAARS >
TADRRBOONL(C 190D (50-DIF DR 072 PHRIDING 2 ((ETHL) AIDENO) in

Fallewiag-the praceduns ol Bxamples24iraaking-vaatansi QN @sen at ambient
Efeegil%“md to use 2,2-difluoro-2-pyridin-2-ylethylamine in place o

. f
RSTGEHmAY, the fitte RIS WaSobtailhed BEQWiRS hsiaapsd. After
(499%)g BH4NNHR (RO MbizCDCIG)6 BH8: &R BifdrZ 8dsHiGed with ethyl

rfete’ ’c%-%@;f‘véé’sﬁeﬁ%mﬁw%%P%r%é%é%&sé\\‘fé/@r(ﬁfd\@%r\%%‘??)aﬁd

67.6, 163.3, 159.9, 153.4, 1531, 149.4, 144.8, 137.2, 134.2, 132°3,
1P EETEESA, ToTilEaion o) 1o $h 195 309y 408 cystabizatandgsm ethyl
12 Gls/hela0ed 2885 ddd 8¢, 1HESOmbEAH #0534 4idid 48 6 A A HBIOR (300

4?\%!—?2,%%!3!\{'}? EE%Jr)arBéz ?%%L;.Q&J’%a-?.zs, 7.02, 4.10-4.00, 3.83-3.68, 3.35. '°C
NMR (75 MHz, CDCls) & 167.8, 180.7, 160.0, 144.8, 136.2, 134.2, 132.4, 129.5, 129.2,
129.1, 127.2, 126.8, 126.8, 126.7, 125.4, 121.8, 120.7, 112.6, 46.3, 44.5, 44.3 412
MS (ES+) m/z 490.1 (M+1).

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
obtained as a white powder (36% yield). "H NMR (300 MHz, CDCls) 8 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).

EXAMPLE 27.2
6-{4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID (2,2-DIFLUORO-2-PYRIDIN-2-YLETHYLYAMIDE

Following the procedure of Example 27, making variations only as reguired to

135



i

10

15

20

25

30

EXAMPLE 27.3
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIJPYRIDAZINE-
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

M2, @@@JS%@%Fd&Q&/i@tﬂﬁlahﬁégr@a@% Z;&ﬁo{ﬁé@%hﬂelggégﬁ% compound
3.89-3.66, 3.33. 130.NM

V87 O PE s B e by Ch Had Mo UL IVS Las) o 627,801
128.3,42 788120361994 4112 .41 46133548, #1425, WAByING (EB) 00T I,)

T e Rt LSV SR B LA RRRIBRIN @7 4

32 PECIRBBONGIAC ACTD126.3, 125.4, 1252, 121.95, 121.81, 120.6, 120.5, 118.7,
[Rr635 FLSQREPHENY 424 DR BT H YA AMIRE £ 5-+) ngllawing the-1).

procedure of Example 27, making variations only as required to use
2-amino-1-(3-fluorophenypethanol in place of 4-chloroaniline, the title
compound was obtained as a whitepdidier {34%). m.p. 117-119 C. 1H

NMRé%QQMWFQQ@i‘F@)@@@@{@B%Z@K% %4%&&&%%&%20}\25% -3-
7.14-7.10, 6.97-6.78. 4.93 3.31.3.31. 130 25NMR Hz, 00013}

5167 6, 16AKEUA G ACE 155 0 FRH 8h B EINS T3 b A%
130.0, E[QQJ@JI’@&@;)&C&E&U B2 B xA2ipid, M@gkm@&&léﬂﬁﬂ nhB%d required to

agé'@Q]tgﬂuér&%LkAIZeAé ;741%’18 é‘%g?Ze %)112 é"h ’?szg t(t)leé%:%r%poursd Was

445,443, 417 {'iz 5188 (Vi 1), 30
WNW@@W%qu@evmbéﬂmemNQmw)wammw1?-1 7.64-

Y55 YRIPAZINE-§,CARBOXY HEACHD BYRIBINEMAMIBE cpdi9d 1576,
solution of 6- %4 (2- trlfluoromethylbenzo\%%é)§erazm -1- é yridazine- -3-

Erboxiie Acld 16 4bd'd: 1852 oD dEPDME -£0. 65 L) 4nd 1268,
613y 1cHIside0(®.5 11L). Titeaesrionmiixire, wasreisxed-at ARG Hor2 (M+1).
17.5 h. The mixture was evaporated and the residue was dried overnight.

The dried residue was dissolved in dichlorornethane (8 mL) as an acid
chloride stock solution for the nex#’sfdteactioft. To a solution of

2- ami@wzidmﬂ:@@&:w@ﬁ%mm@mqmmmmm@ b PRIBRAINE -3-

dichl

0 13N B B s S A S A et P D
reactloﬁQMm@fhfagr@@ﬁ@dapéﬁ?mmi@ﬁp@mm@matlhnammeﬁ required to
dilutedwith-ethylreeiaie: (1 08:nib washed seauantialyivh t\f‘@t@trea&gnpound

brine. The organic layer was dried over Na2SO4 and evaporated. The
R ERBEGC WAL BB CoRrTeRroh oG abny O MAAU0 Mz, COCI) 5

8.25,8.98,7.72, 7.64-7.52, 7.35-7.23, 7.14-7.10, 8.97-6.78, 4.93, 4.05-3.31, 3.31. "°C
NMR (75MHz, CDCls) 5 167.6, 164.5, 164.3, 161.3, 159.9, 144.8, 144.6, 1445, 1341,
132.3, 130.0, 129.9, 129.5, 127.5, 127.2, 127.1, 126.9, 126.8, 126.7, 125.4. 121 8,
121.4, 1147, 114.4, 113.0, 112.7, 112.4, 73.1, 47.5, 47.0, 46.3, 44.5, 44.3, 41 2: MiS
(ES+) m/z 518.3 (M+1).

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% yield (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

ﬁﬂéﬁﬂ%hh&ﬁ%ﬁ%ﬁ@hﬁ&%ﬁ&%g)ﬁ|P@BA@N?lzs%Lﬁ%B%&té}Bl@a%
-CARBOXYL ACID YRID?ZgI\éO3 -YLAMID 4IOW| the procedure

e rest ﬁ}gfggg#‘gqu R Lgue was dissolved in

OY%’%%% e maklng vafia
pwmmesaym&wmm poee ofiQ daninbpyiidinectotieabintith réft «(2p reaction.

trlﬂuor%%taximgyé)memaeydm@azwl;e}é’s%m%&w@i%me (0.1

title compound was obtained as a white powder (17.3% yield). 1H N

B MU e BER A 2 68T 0 1S sdffﬁdsa?%vez%vdﬁ%@ﬂ#woewwon (0.1315
HL1B8LB0, Z40nb3(T) N (S06t MinzieCRENP)l 68, 7TA6 2:3 860 bixture was

We%ajrr%ﬁwg{rle}é‘??éégp%égf%ejf ?41E1 7 (iqélrf)g %yﬁ&&‘ﬁ%@ aceta‘%g 4i’OO mL),

el R e e R OWETRI S BE NIy L) PRRAE Ryenw YR AZAN ER SO0,
e BT C G BNV RRIEANZs YU BTt Yy) AR SQEolevgngithes afford

e A R T e D
&uﬂ@:o?&iﬁétﬁ@l 5@&6ﬁ¥plﬁé&ﬁl’m&»§/@ﬁyﬁd&mé23 tarbanyl chisridfe, iR (75
D e RS by b 7 4 R e b7, T4 1296
327/3766;3. 3%6&212&/@ 1@%)%%485@(%%?-9@&}\4%@ #9.3,41.3. MS
(ES+) m/z 457.3 (Mi+1).

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
use pyridazin-3-ylamine in place of 2-aminopyridine to react with 86-{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,
112.1, 434, 446,44 3 413 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
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
(BENZOJ1,3]D10OXOL-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,
fatlowed by giropuvisejaddition of isobutyl chloroformate (0.109 g, 0.789
mmol). After stirred at 0C 10for 20 min and at ambient temperature for 1.5
h, the mixture was evaporated. The residue was dissolved in
dichloromethane (60 mL) and the $ofétidiixwazScooled down to OC, Water

(5 mL) wagAddekiehe solptiomat SHERG, I P IXENS WS SRMRAZIN-1-
tr%sigg(ed into a 100 mL %@%aratlon funnel. After quickl segarated from
iz o

YR org Aicoray P WS S o rare PN R R Pestalie WaS e nAMIDE
dissolved in dry d3dichiarfcrettiatél(domeihatia reagysioeneit-steoyridazine-3-
r . : e '

e B A S SN OO A o o

diepiRtdmethaddde s wnerselne, ©.88%amion it spieidevas shisuast followed by

temp@rﬁt@wmcﬁm mi&oﬁb@zraa@t@gw%seswrﬁm%di @me(?m#?mpﬁfﬁwg@ﬁ@ﬂ at 0°C
6 _h,.The mixture w. vaporated and dri er reduced 20pressure t

R L Eo B COStE SIia [0 136 1) EXBE S o ARSI

OFsigL{2 (2STRIFLIVOROMETHYISEENZ GYLRIRPER AR Kpltion was cooled down

28 VAP YRARAL NIE 3 eNRBENE ihe £ildn at stirring. The mixture was soon
éPYRl[g‘liJ\‘{ -YL-METHYL)AMID A mixture of
°Tr

R BT GG o ety BERSURBIBEV S in ATl A Rk, ARP A alad o Ak dEhe
roetayicaster (02639 anda@8dmiridl)CpyTidens 8+ ykengthylamiherdiFsoitgaindiry

SpdimmRyanide @@ﬁé)gar%ﬁtéyggqgr\@gg%%tégggﬁggwpient temperature

overnight and purified by column’chromatography to yield the title

compotfhd in 484 GidRAIE IR YATSE Prestelutien MR BBE w0263
GDOABN3B8de8 H590Bitd, of. BarEYidndre Tnddichiddriedbrb 885 M, 0.52 mL,

DT RS S L el S S, DR Rl Yo o
G erre s ToE $3 P miha riiMe 1y ExvaAMPRiERENT died under reduced

Gés62rERIF] I QRGNEDY b BRNE OXh UREBAZEN;L- YLIPYRIDAZINE-
3- CARBOXYLIC ACID (2-BENZO[1,3]DIOXOL-5-YL-ETHYL)AMIDE

Following the procedure of Example 30, making variations only as
required to

EXAMPLE 30

SYNTHESIS OF 6-[4-(2-TRIFLUOROMETHYLBENZOYLIPIPERAZIN-1-

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
g). m.p.179-181°C. "H NMR (300 MHz, CDCl;) & 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, 14G.0, 145.3, 137.0, 134.2, 132.4, 129.5, 127.2, 1225, 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]dioxo1-5-ylethylamine in place of
pyridin-2-ylmethylamine, the titte 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, 46.8X44i5L &430,41.2, 40.8, 35.5. MS (ES+)

M/z 528.2 O b eI 318 5&3@@6@%@9@%\2::\1 YL, PYTDAZINE 3-

6-[4-(2- RIFLUOROMETEN L THIOBENZG %
PYRIDAZMEB{EARBOYHPI € ACY 2l cyel éM%WMMFP@E

15AA muwm@&réé@ﬁﬂ@u@r@mei&uthg@zwlm@emQnyQSaiwbawya@ r@s@iﬁred to
teré ngl eSL nﬁe xoi é/aeith(y mxr‘# andlal‘c%vﬁ ﬁ% S rfa%?e% ra e% ’Uinﬁeltle

mmo) mntzci was o reflux for hen conc
W%@mmwwamhwéaimmwmrdﬁ%grapw&w@cc "H NMR (300

ﬂné?-zt@b@m@gtwltﬁ'@@eﬁ?@yiﬁww6%4 gareylicagidded- D;UM 3.63, 3.34-
ester (2.87 e} 76%). 11-1 NMR (300 MHz, CIf)CI3) 67.64,7. 54 207.

3.1, 48510 BIMR WUQ%C@% 1648, 163, BO9stfitiond6. 1 145 2,134.2,
4i(2ﬂ|ﬂg@r@m@wltmamemmmpmrgzm}lrceg@crxyflm agighted: hl@ybestﬁa)m

o] orgme e oroa 30 mL, 2:1
\%&é %Iﬁe%la.ﬁ% r;gm% erit g%et}%per(s\ UUF;':ég1 gvé&fg #1 e?s gf% CZIZ‘\?}Iver removed

by evaporation. The residue was dissolved |n ethyl acetate, and washed
with aqueous 25 saturated NaHC@gangbbeng, dried over anhydrous

R e A R B oM T RSNV SR A7 YL

whlch VRARIB A INIFeBHYABBARKY SI6pATHD SR IChERRORYALION Y L)ANBDA
mixtureof pip@razin:1=yl-42r ﬁ“ﬂ?ﬁ’z%%?%@( Iphenymesopnsthione (b b e acid

4.0 mmol), 6-chlorop rldazme 3-carboxyl |c acid ( cyc?opropylethy%aml
(Q@@Lﬁy‘ S@t%" 08 ﬁ%l}OI@ZCS@%{Q@% ba%eéﬁﬁ%l?aﬂ@“ﬁé% NIQ(OSO%O”'@P' in
mgdmmes(b@mld)twa@ﬂbea@edw @fwmé@rﬁ&hwemT@M&m purified

[ wa ur|f| £ ecr stal ation
?ﬁag’tig ceq;rerg and %%r N ﬁgs J5 ord %lﬂge%nc}r%nt% In 7%332 echfazme -
(czarzbznga!lmcpd 1a7-129Gsia MNMRISOPMHE, IO (3D% !’8?615 G093;) ﬁ@’ﬁtﬁ 7.54,

7.2, 744 45244 099, 4764 -(4973.38,3.40,11.51-1.47, 0.73-0.64, 0.44-
0.35, 0.07-0.01. 130 NMR (75MHz, CD01:B 6 197.0, 162.8, 159.6, 145.6,

140.2, 32,4, fz%’“wfzﬁl 15 Hu9ss e 8bgRp g Aipa Az e arboxylic acid
1211819185 r 30.4 043 61 44y A0, Giohh0yrB8tita 8t ahd8rblub2aMS  BSE) 30 mL,

& ntheéz%%djz}ﬁgﬁéé}w@%gt%ture J\/@?m H?VW)% §g§§9%@q§ A& oved by

e synthetic processes as describe

G&apezaffmu %W@ﬁ%e%éﬂ)ﬁﬁ@%&iﬂ ARy rstrizirnd wasbestylitherageous
Catiphenoxetbypamidgine, dried over anhydrous Na,SO, and concentrated to give

[%__L?%:x{az -ﬂaégé%@{gh t%!?n%#@ﬁqyﬁpegeﬁ%ﬂzénthAw craqug (qeéﬁ Caé’%%xm oeb \ipﬂwich was
mmim@mwm@mw}t@m‘mt@ wifliicadigiethylbenzoyl)p perazin-I-

G A mixture of piperazin-1-yl-{2-trifluoromethyiphenylmethanethions (1.1
g. 4.0 mmol), &-chioropyridazine-3-carboxyiic acid (2-cyclopropylethyhamide (0.88 g,
3.88 mmol), K,CO;(0.83 g, 6.0 mmol) and n-BusNi (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- trlfluoromethylbenzoyl)plperazm 1 -yl]pyridazin-3-
yl}propionamide;
644-(2-TrifluoromethylbenzoyDpiperazin-1-ylipyridazine-3-carboxylic acid
plasnethylamidélC NMR (75MHz, CDCly) 8 197.0, 162.8, 159.6, 145.6, 140.2, 132.4,

%9%41(%7?” 9@"1?%;% ¥ %%%er?ﬂ 1%%”‘9??5‘ §Zq§1rg8>éy 5 5,442

acid (5 uorome mid

644 (2TifSdordeth§iBeAZoyWisipefazimiz Widywiddzine-3-carboxylic acid
(4- carbamoylphenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]py dazine-3-carboxylic acid
(3- 25carbamoylphenyl)amide; EXAMPLQI‘]?Z

6-[4- (2 Tflieboenngthytbpozoyd) piperazine 4izyt yridazine 2 tahoryb ecacid
puoliupidE, e 6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yllpy
ridazine-3- carboxyllc acid ptolylamlde

306-[4-3ATHlBERTRRSIBYRS DY PRI eI Ly fipyridamin Boasresxiiecid (2-
acishaxyielylaarides: 6 [4 (2- Trlfluoromethylbenzoyl)plperazm -1

-yl] a C am|
e R S s g aca e
E@W%Ah%ﬁ%wwﬁé’hf%amlde

6-[4- (2ﬂ?[riﬂwmm%bu&%é@w}pmmz@lriﬁe@m%tﬁﬁ%exaam Berazin-1-
T“ﬂ‘?l}f methylbenzoyl)plperazm 1 isopropylphenyl)amide;
iffl

%L [’ﬂ Fal oﬁ?ethylbenzoyl)plperazm 1 chloro-phenyl)amide;
6-[4-(2-TFi fordrnethiytiveh zoyb)ilSet@d i 2-tifeooe 8 dihg fopheryidaraiden-1-

g[] rk@aliflbc mhylbenzoprlperazm 1 10dimethylphenyl)amide;

-[4-(2- Trlfluoromethylbenzo l)piperazin dimethylphenyl)amide;
3-Cyclopentyl-N-{6-[4-(2-trifluoromethylbenzoy)pipérazin-1- yl]pyrtdazm -3-

yiipropionamide;

6-[4-(Z-Trifluoromethylbenzoyhpiperazin-1-yllpyridazine-3-carboxylic acid
phenethylamide;

8-[4-(2-Trifluoromethyibenzoyhpiperazin-1-ylipyridazine-3-carboxytic 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-
carbamoylphenyhamide:

B-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid m-
tolylamide;

B-[4-(2-Trifluoromethylbenzoyhpiperazin-1-ylipyridazine-3-carboxylic acid p-
folylamide;

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~
propyiphenyiiamide;
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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 rfluerpmetnytinonzaybpi %%Ehl'i—yi Ipyridazine-3-carboxylic acid (4-

fluoro- 2- l)amide; 6-[4-(2-Trifluoromethylbenzoyl)piperazin-1
RIS %ﬂ%}/&r@%bawde 6-[4-(2-Trifluoromethylbenzoyl)piperazin-1

30f|u0r6 Ejrr(rieﬂﬂyﬂpbl@n}é)ﬁaymdezoyf)prperazm -1-ylpyridazine-3-carboxylic acid (2-

% %gﬁ mﬂylbenzoyl)plperazm 1 fluoro-5-methylphenyl)amide;
|f|uoromethylbenzoyl)plperaZ|n 1 fluoro-5-methylphenyl)amide;

35644 Ll orsIcRpbREo DR aAR L -y lipyReazit 3ceakBoKiniacid (2-
abidr%hyﬂpyﬁdm\e 3 carboxyllc acid (2- -yllpyridazine-3-carboxylic acid

(2- -yl 2. yllpyridaz n - -carb lic aci
yI)pyr|(chl%%%r]'ll@Z:l’jq §iffifrl oxy ?{%g)&’yﬁpy%? et r@ Tidagine: gam%f((%ébamd (2-
evadier E2flgoronhsidimees-carboxylic acid (3,5-

-yllpyrl@amg Srerciandie asishi3vAni yipyidazineeainelic aeid (d-acid (2 4-
TJ'P gg |ne- -Carboxyllc acid (2- yllpyridazine-3-carboxylic acid (3-
pyri

Zme. -gé oxyl ¢ acid (2- -yl]pyridazine-3-carboxylic acid (4-
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;
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-
dimethyi-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;
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-
fluoro-2-methyiphenylamide;
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;
&-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (3-
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yllpyridazine-3-carboxylic acid (2- -yl]pyridazine-3-carboxylic acid (3-
-yl]pyridazine-3-carboxyl ¢ 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;

6cldrd 2 AsHlpriomethylbenzoyl)piperazin-1-yrjoyr dazine-3-carboxylic acid
(2,4- diflygrophenylamide; 6#4- 2-Triflugromethylben Q}ﬁ:i’ o
perazingl‘lfgy%ﬁriﬁa[ymﬁén- q%g%g)z& |3pac%a(7ﬁ%j mwg ﬂr%%ﬁé%?ﬁ)é 8é,yhc acid (2-
finggatETifmBismethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic

diﬂUor@t@(‘yﬁ@iﬂﬂg%methylbenzpyi)pip_eraziﬁ—’i—yi]pyridaz%ne—3—carb0xy!ic: acid (4~
g- 4-(2-TrifluoromethylbenzoyOpiperazin-1-yl]pyridazine-3-carboxyl ¢

%8?8‘5% &ﬂfa fide;
644-(2-Er{ifliorDiflethythethgthehpipersiper-yHpytidaddseecatbodyigic acid (2,4-
dpditluarophsavlamide;

644-(2-Trif|uoromethylbenzoyl)piperazin-17yl]pyridazineTS-carboxyIicI .
purin-etfaifidafiucrosainyberrayorR B EE DB siFparaT carboxylic acid (2,5-
Hifluyfiptridazineidscarboxylic acid pyrazin-2-ylamide;

S S e e T
il 6RBoyY BRI 6-[4-(2- Trifluoromethylbenzoyl)piperazin-1
25[1,2,élmjfxlzofﬁhy@é—m@@ibenz@y[{bﬁ%@ﬂm@[%ﬁ?mﬁé@ﬁﬂ@w@%%%i% (2,3-
m &g (|)-I o>r<1a§)olr%5-%!)am|de;. . 6-|4-(2-Trifluoromethylbenzoyl)piperaz
n-Ime ﬁ-l ?aﬁ% :3-yh)amide;
306-[4-624FcElioforethytbehzoydpiperazntt pyazdbdzyRainideaioxylic acid (2.6~
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;
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-
[1,2,4]trigzol-3-yamide;
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;
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-yliamide;
B-[4-(Z2-Trifluoromethylbenzoyl)piperazin-1-ylipyridazine-3-carboxytlic acid
pyrimidin-2-ylamide;
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6-[4-(2-Trifluoromethylbenzoyi)piperazin-1

methy1-1H-pyrazol-3-y1l)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-yllipy
dazine-3-carboxyl acid (4- methyl-pyrimidin-2-yl)amide;
5644-(Z-T4HRdrdimedykibnizeyapipsiaziazlnyiyindarhans-cahoyii seid

é%/rgggg 2. Mgropyrlmldln -4-yl)amide;
[4-(2- T“ﬂUOromethylbenzoybplperaZIn 1- yl]ﬁ)yrldazme -3-carboxylic acid

(6- oxoéf[ % @ﬁylﬁ%ﬁ%ﬁ%ﬂ??%éﬂ%‘& razin-1-yllpyridazine-3-carboxylic acid (4-
GrftH(2-diniftichorhethyitbemzoybpiperazin- 1yUpyr|da2|ne -3-carboxylic acid

(2- 100x0-1 e
644-(2-@#&%@@1@%@%@ E’lg‘plpe%} g %Zlh ﬁ ﬁ%%l elcgjlr r>i<)3(/jl}i< hefc? a2
G oxc-4 BYATRDUFGITI-AYr 2132y bamide;

6-[4-(2-dyilypromeshothanzRlpperasdadinvrigasinea3warhexyis@titacia (5-

1,3,4] zol- 2
??ﬁ%o%\lome )%jt}’e)nzo%plperazm 1-yllpyridazine-3-carboxylic
aCId thiGzét(2-yidimidenethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (2-

%%6 QZg%Idglg%gmg{@y b@ﬁg@@gg@g[@ggﬁ}dgﬂpyndazme -3-carboxylic acid
indan-5-ylam

6-[4-(2 S HHTOTO BN MR ES A ]RS-S BIRR IR (&

20pytidididtamideyrazoledgh@viddluoromethylbenzoybpiperazin-1-Apy

d azine
clife R BB vpidaine S-catboxyic agic

Magaﬁqfd%yiamnde
25644 -QrAvifloerameshyibe reeydpipstariad-yipyidazine3 canpexylis acid

S?z ffa 10{6 -dihydro[1,3,5]triazin-2-yOamide;
B-[4-(2-Triftuoromethylbenzoyhpiperazin-1-yljpyridazine-3-carboxylic acid
indan-5-ylamide;
B-[4-(2-Trifluoromethyl-benzoypiperazin-1-yllpyridazine-3-carboxylic acid
pyridin-Z-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;
B-14-(2-Trifluoromethytbenzoyhpiperazin-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-
cyano-phenyljamide;
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;

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
pesaziByhyHPidaziRR-3- carboxylic acid (3- cyano-phenyl)amide;

25%4(45ézg Hrjg"é%ﬁ’;h%% oﬁfﬁ%%é%?ml AR dazine: % OIS acid (4,6-
GLTﬂE(mWfIWGHQeWMoyI)plperamn dimethylpyrimidin-2-yl)amide;

644-(24.1iflyoromesyihen hio § .
é%ﬁ? %2 Trlfluoromethylbeng?ﬁg‘%@ir@éﬂﬁaﬁl- - p%{%gn%?g% XJ@HFHQ% ¢ acid (2

PYiAtoromYBenzoyl)p perazinindol-4-yl)amide:
106-[4-6Z4F(fuiofomrethyibehzoyhpipérazipinirdegoldbiadieeridesrboxylic acid {1H-

%&%T(g\l |§M9c§8methylbenzoyl)plpera2|n indazol-6-yl)amide;
644-(2-Trifluoromethylbenzoyhpiperaz n- 15methyl-thiazol-2-yl)amide;

6-[4-(2 Erifiroroietry Ry BB porpsErBthy IS SEPS RegniEiexyic acid (1H-
64bi(2-1Hinideomethylbenzoyhpiperazin-

200 - RIS T PR Bk BRI il oo (17
6UpD- fFTYﬂI)@m@methylbenzoyhplperazm-
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-
methyl-thiazol-2-ylyamide;
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;
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-
methoxypyridazin-3-yhamide;
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;
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-
chioro-5-methylphenylamide;
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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-
35chlofiB-tadthiphenytiamieteoy!)piperazin-1-yljpyridazine-3-carboxylic acid (2-
@ﬁﬁg,@g&féw@gm éoprlperazm -1-yl|pyridazine-3-carboxylic acid
hylpheny

- chloro-6-met amide;

6-[4-(2* %m&%ﬁﬁ%@ﬁ@%@ﬁz@ﬁ@ﬁﬁj@%&ﬁfﬂﬂpﬂbﬁ]@ﬁdﬁé@@amﬁﬂ@@@d (4-

(ﬁﬁmblqrméwm@m}ghamydi)@mude _ o
(52 [(?hl(o%rcy I met f%té‘gﬁy%%é%ﬁ}BJ%%%é'er?ny ]E}XS%? agsene?’ chébt%%”% %%g {4-
6l SrmftinfenTstydisergoy ) piperazin-1-yllpyridaz ne-3-carboxylic acid

(3- chlay. 4%%[29@@@( hABYESs v\ piperazin-1-ylipyridazine-3-carboxylic acid (3-
6- L 2-Trifl oromet Ibenzoyl)piperazin-1 -yl]pyn azine-3-carboxylic acid

it C%'BF&HW?@W BRER ) amide:
6-[4-(2 FFrifiibiDiTiethylbethg bypipdrazivak s pyiiseziner2-carbixylidiaaidd (2-
(Fn&hlareseafly QHQRE Coylamide;

644-(2-Triflusromet beenzoprlperazm -1 y1]pyr|da2|ne -3-carboxylic acid
(5- Chb@é@(_@ﬂ&f&mgﬁlﬁmﬁgoyl piperazin-1-yljpyridazine-3-carboxylic acid (2~
thefA9 2wkt pesameihydbenzoyl)piperazin-1 -ylipyridaz ne-3-carboxy c

acid (251 biorapheavlamide z(%Jng S0 et[h WOREERERRRIE s (5

-yl]pyri oxy IC aC| cﬁlorop aml
stiare2tiHRie bReth§IbERZ oy Dpiperazin-1-yl]pyridazine- 3 carboxyllc acid

(2- 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-
trifluoromethyiphenyllamide;
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;
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-
dimethoxyphenyl)amide; '
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;

G-[4-(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
aniiphephtaryideside; ; ) y
6-[4-(2-Friflugr zayDpiperazin-1-y1)pyridaz ne-3-carboxy ¢ aci
A e R S e
nCEARYY I IvéaBlgarboxylic acid (25- 30dimethoxyphenyl)amide;
644-(2-Triflsprometiy|bensoviBReaaindayloyHdazng 350 xyic AGit mino)-
ég- chIoro-4&memoi<%/§henyl)am|de; o _ .
ff—@i-cl'?ﬁuorp ¢ nyanzoyl)-piperazin-l-yI]pyrldazme-3-carboxyllc acid
(4- metHeX§phdaylyamidenethyibenzoylpiperazin-1-yljpyridazine-3-carbonyl}amino)-
brddid 2 gifluoromethylbenzoyl)piperazin-tyl]pyridaz ne-3-carboxylic acid
(2- methoxyphenyl)amide; _ . o _
6-[4-(2-Tit -E%?ﬁﬁ'ﬂf}yf&f@ﬁ%&}wswﬁm@@yﬁwﬁwfﬁw&@@a@ﬁmr@%raaammo)~
(Bemmeithaxiphetiyl)amide; .
ﬁg){?ggﬁz{%{ggg{fﬁrﬂg%%{&%@é%)@gﬁg% rg‘zwqyyrf]%%ﬁ!:inaezi%eq§[g§)r%%lrli?f a!mirio)—
4?-%{'6@@(@@"rifluoromethylbenzoyl)piperazin-l-ylipyridazine-3-carbonyl}ami
no)- bemzuigaTitLoror{ 04 riZoTriflueramethylbenaayhrireraaindic acid (3 4-
- %}{rida ine- -caéb_onyl}am ino)- benzoic acid methyl ester;
1% &B"ffe(‘ﬂy ﬁmﬁoert)methylbenzoyhp p
azin-1-ylipiniiétdzimecgheasetiyiamiite)d-tehdbioranidthylbenzoyl)piperazin-1-yl]-

pyridazin-3-yljurea.

EXAMPLE 33
MEASURING STEAROYL-COA DESATURASE INHIBITION ACTIVITY OF A TEST
COMPOUND USING MOUSE LIVER MICROSOMES.
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%
in mineral 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
mM MgCl,, and 0.1 mM EDTA using 4 strokes of a Potier-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

identifigatiosr aﬁdmmmmausmmeﬁnwmnwo‘s&@omfib&ﬂ@ dﬁﬂﬁafﬁéﬂgwn is
ageom ' [ e SCD \ nd microsomal ass rocedure
describ%ﬁ(? %@%éf%%wn é}ae'ti? %%,F#%ﬁb ?ﬁ\%&qﬁaétfgﬁtl%gﬁl%gﬁ%ﬁ% Cbovme serum
FlP6DYB £spieFapatiariof Mouse Liver Microsomes: Male ICR mice, on a

t]i h-ce%rboh ate, low fat diet, under light halothane (15% 25in mineral
oﬁ%)“mﬁﬁeirgi%%*%ﬁ%&?f?ba' O e P SRR EE BN R RRI & riods of high

enzym i Vers.areim iately rinsed with. cold 0.9%. NacCl y
soIutior?%v%%%gdggﬁt%%%rﬁegegg%vﬁft%ﬁ&cg&) S, I'%Posgg& ersOtéﬁg tﬁe’?%r'rrﬁ%%bate{j
abaes GABsE st @ thbivdsebeivairsfale hoihogEhizednitia solijtarm final

(ddruiMbEonInmg e p, '\{'.§H&‘1f8§ﬁo%&Mzeﬂé%séémﬁoﬂf‘%cﬁ%%%g%g%M NaF,
H 7.0), 0.15 M KCI, 1.5 mM N-acetyleysteine, 5 30mM MgCI2, and O.
Sﬁfw’iﬁé‘ﬁi\fﬂ‘%@W@Erél@e@%‘f%Tﬁ’ot‘té}iEM&Jﬁé?h* tidsuaMomwriaiigef. irea 10 uM

homegenate: iSf(i@ﬁtdBdgﬁﬁJﬁg,1@.@%5cﬁsf@e%ﬁ¥fb%¥mgdﬁ§ and affer 15 rmin
itochondria and cellular debris. The supernatant is filtered through a _

gﬂ’%}/%eaﬁgﬁégge%g 9P re#ﬁdgg acﬁ)l%?fd%%ﬁ_‘?o?réﬁ’w.e?ﬁé‘d fatty acids

Alerdleifadpellet is gently resuspended in the same homogenization

solutiorryfith 2smatkalass/iefion hemegenizerandstisd Al f 9%0#11%@ with
a%k(zé% ng f mitochandrial contamination is enzymatically assessed. The
pr %fﬁ&f

AR ERIFAT BRI B RS TR & ISR § BV s BTetRY RisEHNgshein methanol.

Sthedatty alrid uatignesfavtosrseabivigr ddiorosaimes i st (Gampertdsiography

i i icresomal protein ta . .
T e B L A e e oo
GAIRYHE gEay seletiraP conceredinsaiers StempiiMosehl 6f, Beckman, CA) with a
keftogsmtization m{uﬁg@,(@m@gﬂ'fw@wﬁ?x f@HWW%lét%&%gMiﬂﬁmo&ase ODS

ATP, 1.0 MM N -1, O. coenzyme Aand a 1
ST B bl AE B e LBocein BRSSP AR T 2 re-
IS witmal OfwuteatitrCirt & @lakingnyateebate(§726) therpactionsage

%@%E%%i%@%ﬂ@c%%l}(ﬁ%% ter Kgggyv% Iglffgﬁ%@ p(%%%?q zrin?_/min and

follows: The reaction mixture is saponified with 10% ( ain free

Bty SFGHESHIE R AT AiFPrR b BRI S5ag BES iARwkeY. Tl faaly methy!
asidmethybesiemyace spabges-Pydighrestormancadifitlithy (GC) or Thin Layer
CHURAiagraRhy i ¢y,

Those skilled in the art are aware of a variety of modifications to this assay that

can be useful for measuring inhibition of stearoyl-CoA desaturase activity in
microsomes by test compounds.

Representative compounds of the invention showed activity as inhibitors of
SCD when tested in this assay. The activity was defined in terms of % SCD enzyme

activity remaining at the desired concentration of the test compound.

* ok ok 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

147



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
ESRTCEEEY OeehaPiteriqTRsaaticd it iedgtonitrile/water (95:5 viv) at a

flow rate-@f knnlkbraigoanrtais '9@BBE%@Yemaﬂ@%U%tQ@aﬁ@@%odlments of
andards lternatively fatnggld methyl esters ma% be analyzed

by
capl 4R ESIHRR gL (APRY (G EPHER al&)éﬁ“a‘“‘m various
Crbimatiogeaphy FELGde withoThdsesskifdbin the srtiarmawaresoffdhe invention.
veuistyiof nedifications-( this ssay dhat 25cap be sgful for measiring
inhibition of stearoyl-CoA desaturase activity in microsomes by test
compounds. Representative compounds of the invention showed
activity as inhibitors of SOD when tested in this assay. The activity was
defined in terms of % SOD enzyme activity remaining at the desired
concentration of the test compound. 30 All of the U.S. patents, U.S.
patent application publications, U.S. patent applications, foreign patents,
foreign patent applications and non-patent publications referred to in this
specification and/or listed in the Application Data Sheet are incorporated
herein by reference, in their entirety. From the foregoing it will be
appreciated that, although specific embodiments of the invention have
been described herein for purposes of illustration, various modifications
may be made without deviating from the spirit and scope of the invention.
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(0)N[C(0)R1]-, -N(R1)C(0)N(R1)- or
V is -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; Rla is selected from the group consisting of hydrogen,
C1-Cealkyl and C3-C15cyloalkyl; R2 is selected from the group consisting
of C1-C,2alkyl, C2-C12alkenyl, C2-C12hydroxyalkyl,
C2-C12hydroxyalkenyl, CI-C12alkoxy, C2-C12alkoxyalkyl,
C3-C12cycloalkyl, C4- C12cycloalkylalkyl, C5-C19aryl, 07-C12aralkyl,
C3-C12heterocyclyl, 03-C12heterocyclylalkyl, C1- C12heteroaryl, 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-C1l2aralkyl, 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-C12cycloalkyloC8#@d 2heterocyclyl, 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 hydrogen,
I8P TehrsToPRvEthyf IRTBtHEXY); trifluoromethyl, cyano, nitro or R5, Réa,
R7, Rla, R5, R5a, R9, and R95 are each independently selected from
hydrogen or CIC3alkyl; or 1ze and Fee together, or Fe and R75 together,
or Re and R5a together, or R9 and R96 together are an oxo group,
provided that when V is -C(8}-, Fe arid Fe F{e’o 7eth7ear or Fe and R9a
together do not form an oxo while ining R6 R6a, R7, R7a,
R9, Rea, R9 and R95 are egch ingdepen eﬁtly elected from h}/drogen or
R7ato therwith ond’of R9, Rea,
emalnlng R6, R6a, Ice,
ntk/°selected from
hydrogen or Cl C3a|ky| R15 is hydrogen or C1-Csalkyl; each R12 is
wipRi[fendently selected from hydrogen or C1-Csalkyl; and wherein each of
x GAdG3adkyhdb 1n05pdndefid-C12alkyl, and each alkyl part of each Cr

ky Y, lkoxyalkyl
V\?%%{(g Ik%%%}i\ﬁé@ ﬁ@;argé?ﬁ;&(@ ’%%2 elégrg\1 S%a?kyl and
hef‘eﬁ%‘arﬁ’l‘aﬁgﬁ%ﬁé’unsubstltuted or substltuted by one or more of
ethﬁ fdll@mag@rmmy@ér@ﬂe?aﬂm he-gddalkenydtibaler hydrogen: C,-Csalkyl

L e R TR o e S SR R oo
copgislirg 2 f@k@)@ﬁ*iwf aclofRISIYL r@(]d oEeloRmsubgidtascrorbegiuted with
o&?&%ébéﬂ@ﬂh@h{m&wﬂt@n&h@&&)m&ﬁs(whei’ﬂﬁeﬂﬁﬂy@nd hydroxy;

R @%%B&%é%%%’é oy ﬁgghggﬁggsépgﬁg%kyzdh a(?k%&ﬁf gngi ﬁ%—a . yloatﬁyi

each R14 Is indepe
RES aei%%tsawﬁwomeyaawmmype@lmw (st otsahyrroxvalkyl,

cstﬂh&ﬁ&dteﬂywﬂér@nmcmammlomm@x@&ﬂJQ@ta!chbloalkyl Cs

C 2he |

© %gﬁﬁg@%@%ﬁkﬁ %ailr% e%cﬁ g ?:#Eyh E’J( ?kw\ﬁalocelrgé%a?k%}flyialkyl Cr
Ceheteivrrybiaask gh@@*@i@ze96{t%{1k&r|a|ky| C6-Cl2aryl, C7-C12aralkyl, C3-

oG heteradyelyy €3«El2Hetaracyclylatigs GhCeRhibterogeyher mdependenﬂy
s&&&&%%%@a@@%}{br@@ Néh&ré Cng otg Q?Vé %2’%598 ngeﬁyi and

unsubstituted; wherein each eny a d eachal enyl par feac

Cc‘z‘:@fma%%qW%@%gasgwdf@dr@ﬁgﬁwﬁﬁéwss} rRagh Maer
Rfdl awieagegroupsthe le@il atkyki §gCd2alkenyliiain, ClaGdahaatiovhydroxyalkyl,
C I n C 12ar
CES LITEHBER. CYERAD Bk SR8 . o
C@gv@aazmmcéerﬁaaaw Sydose) RSt T aistocyclyalky, .
C-ORBt0aOC EORRLL ~NERIBIaRY0)R 14, -C(0)OR14, -C(O)N(R14)2, -

OMR%%)F%(QQQR%%N &%@Q&R@l@ N %%JE%FQ%%G %@&F& bR iRy

R16 (where tisto 2 where tis O

selg 6&%@&&‘79 w@r%ﬁ@% °‘?e2@%€éﬂ%’f\"¥h%e %d%%@??&éﬂﬂ&r Ce-Croaryl and

ChydicgteyaBA €Dti2eitkeyt badeCdr-aldatey Hng3G4R bycloalkyh €4eh other;
C,2cycloalkylalkyl, C6-C13aryl, C2-C12aralkyl, C3-C12heterocyclyl,
C3-C12heterocyclylalkyl, CIC,2heteroaryl or C3-C12heteroarylalkyl; and
each R16 is C1-C,,alkyl, haloC1-C12alkyl, C12cycloalkyl,
a4-el2cycloalkylalkyl, 06-Clearyl, C7-Ci{aralkyl, C3-C12heterocyclyl,
CaC,2heterocyclylalkyl, 01-C12heteroaryl or C3-C12heteroarylalkyl, and
where each of the above substituents is unsubstituted; wherein each
C3-C12cycloalkyl, each cycloalkyl part of each C4-C,2cycloalkylalkyl,
each Cr C19aryl and each aryl part of each C7-C,2aralkyl are

unsubstituted or substituted by one or more substituents selected from the
arotin concictina of C1-C12allevyl C2-C12alikenv halo Cr C12haloallev|




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
RliabeteSaimpadteid dipensenttleranded insulinytesigtantesrobesisy faidhyl, methoxy,

tﬁgiﬁlﬁgrmg}ﬁyﬁog/%p‘%lsgl%%oé}eﬂﬂgt@dyslipidemia, acne, and metabolic

syndrome an gn%(egorrgblnatlo 1 of these. 4. The use of Claim 3 wherein
Rh&disBase ofcoiditiBn A'Fybe ditiRAsEIES e PRatlysesriehiiam hydrogen or Ci-
Qpdileyein the disease or condition is obesity. 6. The use of Claim 3 wherein

' itiopA li kR f Claj %
o Rer e Ao o Soniton SR er: 2 S (U, SRt &

IQPREIRIAThE R B EERFSHIS AN Gh Qe RiothBfiiggether or R® and
RPVB BXAct | BEENDIE R Y AT DL SrANDWHHE IR USRIABTRIBRARE BTIGR®, R*, R®, and

RAGENLR, ﬁ’i%ér-}%%é&{ﬁy se!@é\(g?}l?rl%q’? %y’ge%%wqg( @1~é3%|%§mediated

disease gr condition in'a mammal, pre a human, are disclosed,

o &I thE methadd B missd sarihictertigiio A mBniRdRn Feethaledene
beideemplalentofdommidy &f, R%, RvFeTerX, REANRY aR2RM3cRAcRIRSendently

359&95%5%53@&2& &9@%9328 are defined herein. Pharmaceutical
compositions comprising the compounds of formula (1) are also disclosed.
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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PYRIDAZINE DERIVATIVES AND THEIR USE AS THERAPEUTIC AGENTS

ABSTRACT

Methods of treating an SCD-mediated disease or condition in @ mammal, preferably a
human, are disclosed, wherein the methods comprise administering to a mammal in need

thereof a compound of formula (1)

R R Rsa/ | g
(A
X
R?‘———WA</ \ N N—V—R?3 ()
¥ RSa

where x, y, W, V, R® R® R R® R® R® R’ R R® R®™ R%and R™ are defined herein.

FPharmaceutical compositions comprising the compounds of formuia (1) are aiso disciosed.
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