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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 5 and/or
preventing various human diseases, including those mediated by
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diabetes, obeS|t metabolic syndrome and the like. BACKGROUND OF
&EL@Q&@&&@&EM&N desaturase enzymes catalyze the formation of
double_ponds in fatty acids_derived fro elth es 0
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Eﬁ)(glmltoleoyl -CoA (16:1) and oleoyl-CoA (18:1), respectively. The resulting
mono-unsaturated fatty acids are substrates for incorporation into

phorpatipids tiglyserites: angsholesteryl esters. A number of

mammalian SOD genes have been cloned. For example, two 20 genes
have beah ddsaridseranain(SORIsEE DR) fantdton STODUgENesdave bégacids
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CD has n known in rats and mice since the 1970's (Jeffcoat, R

%uﬂﬂmg@ﬁé iserlieees ilAcd slespiyrees %fldsz%rmﬁﬂ?é%&?ﬂﬁfﬁ i?ﬁfdfécﬁv that
£2Q983% Vel ad8itidie oftdppbi2BorR0Y thiehdistardy deicestyriabasitditeptiyitions.
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BCDHmiso mBGIDSs(CIRablighut(daenzphplickitery\Wee02/26944,

incorporated hersimbin feigeaesigdiv eAIRI e d Pftrgd NBor example, two

small-molecule, drug-like compounds are known that cifically |nh|E|t or
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kolated from mouse (SCD1, 2, 3, and 4). While the basic biochemical role of SCD has
been known in rats and mice since the 1970’s (Jeffcoat, R. ef al., Elsevier Science
(1984), Vol. 4, pp. 85-112; de Antueno, RJ, Lipids (1993), Vol. 28, No. 4, pp. 285-290),

it has only recently been directly implicated in human disease processes.

A single SCD gene, SCD1, has been characterized in humans. SCD1 is
described in Brownlie et al, PCT published patent application, WO 01/62854, the
disclosure of which is hereby incorporated by reference in its entirety. A second
human SCD isoform has recently been identified, and because it bears little sequence
homology to aliernate mouse or rat isoforms it has been named human SCD5 or
hSCD5 (PCT published patent application, WO 02/26944, incorporated herein by
reference in its entirety).

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

inhibit or modulate SCD activity. Certain long-chain hydrocarbons have been used
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historically to study SOD activity. Known examples include thia-fatty acids,
cyclopropenoid fatty acids, and certain conjugated linoleic acid isomers.
Specifically, cis-12, trans-10 conjugated linoleic acid is believed to inhibit
SOD enzyme activity and reduce the abundance of SCD1 mRNA while
cis-9, trans-11 conjugated linoleic acid 5 does not. Cyclopropenoid fatty
ragislscAlyab amdhaseriainditg Herwiceras slet ol seetsiadsehakaadknown

%)clgpgggle%gg) fgﬁti\/i};}/c%s',z%g)c(%w ilnecgéﬁgirc%léc |ﬁic9.e(:§§':g%i'd isomers. Specifically,
CYRYEBPTopanYIToctanoic said) and manvac ac

@3- (2. deyrey Bloprifsates Heplrip erid itk igre Clogritikit ST dryarr /astivity and
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rings at their C9-C10 p&)s?gltlon. These agents are_bel

d to 10 inhibit
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%@QW%&B}Q@]@%o?:?ég%i§HS%)%8'%W&@W§%§%%E%mper{ryl)heptanoic

-nonylthiooctanoic acid) and other fatty acids with a sulfoxy moiety. ,
aleﬁf@s%”%ﬁé\ﬁlﬁWﬁéﬂlﬁé%%%%\‘"&él?éﬁéerﬁ@ga%Fa[%‘é%%‘t‘f@ﬂﬂ)’%@‘%%&ﬂ?éefﬁ?ﬂ?rd'Ve'y’
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die-thiresattyaisias LoarpReS Hiviatay duiitatdoelypropekessip-fatty
aGids {malval - hcigiaadt dercuispstly demeiinaiodsaitbidherp spraRlR fatty

hysiol gicall oses, nor are they specific inhibitors of SCD1 biological 20
%%%{%W%&tﬁ% ‘%f%iﬁ&‘ee onstrate cross inhibition of other desaturases, in
particulaeteckrdoitarfodnthidedtat 6lcltaatdeasts dng thadivhc proplarsefiattor
fREifiR g The AbsenceohsmelyIeria IBRIBIIHRIGRE SBRNe REHYILY iR

a major scientific and medical disappointment because evidence is now
KRR AP PP BRS¢ G RS R SREREH AT SofifToreRaiRes. as they
disempibprapessesaitesesgind\tieydiz4A. Dhetthia f4Relatidastup;beiteedimoleic
royl: t 1Y J j [ i :
D S8 AR RS st
alge9s9n7Pie PREHOPSBEAROSRDIBToRSHERTH PReBie dRtuRigra b -SGR Idalegical
@@@dt@,teéitwéeigﬁyIasﬁib@ﬁet?c@r&wwfﬁbM@hdaﬂathkad&@?&a@@s,Zﬂ@a?rncular the
Nt i, J at_al., "Loss of stearoyl-CoA desaturase-1.function protects
s i Ry e DR R AR 500, vo. 06
No. 7, ppe ebagxe of @l cvdaci ahilivsoriSChis pobieastinty is a major

RRFERIRANRNIHAS IR S oftmBR U balHEHse Tl iBWnasHiRling $RD5CD
activity and regulating lipid levels, espeuallgglasma i“%%d levels, and

AR & RERIMPIAR G RTINS SHERSG RIRSESSEY sukh &g Attie
Adifeates, riftatetbtes dpdhigidesn atanc giStl efssefuipck meataholistplasma

trigiycerides in human and mouse hypertriglyceridemia”, J. Lipid Res. (2002), Vol. 43,

No. 11, pp. 1899-907; Cohen, P. et al., "Role for stearoyl-CoA desaturase-1 in leptin-
mediated weight loss", Science (2002), Vol. 297, No. 5579, pp. 240-3, Ntambi, J. M. et
al., "Loss of stearoyl-CoA desaturase-1 function protects mice against adiposity”, Proc.
Natl. Acad. Sci. U S A. (2002}, Vol. 98, No. 7, pp. 11482-6.

The present invention solves this problem by presenting new classes of
compounds that are useful in modutating SCD activity and regulating lipid levels,
especially plasma lipid levels, and which are useful in the treatment of SCD-mediated
diseases such as diseases related to dyslipidemia and disorders of lipid metabolism,

especially diseases related to elevated lipid levels, cardiovascular disease, diabetes,
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disease, diabetes, 2 obesity, metabolic syndrome and the like. Related
Literature U.S. Patent No. 6,677,452 discloses novel pyridine

carboxamide or sulfonamide derivative compounds. PCT Published

Patent Applications, WO 5 03/075929, WO 03/076400 and WO
AT O 4Gt aishiclopeicongpeaumhttshiieing histone deacetylase inhibiting
enzymatic activity. BRIEF SUMMARY OF THE INVENTION The present
Relatadddgigiviges pyridazine derivatives that modulate the activity of
stearoyl-CoA desaturase. Methods, of using 1uch F?erivat'%/es to, cEnodulate

the achRy 20t S &6y oA YRLRRTHER EnBYPREVH RO ©F
aoinposite nsbetiisimpsucks VA Rt siredfeteahdomivatises. WO

roy

B N T R eone
qeaesditese kK RivRp\LEFEBAIINARMEYendently 1, 2 or 3; W is -C(O)N(R)-;

-C (O)f §] R! 3 T -N(R")C(O)-; Vis -C(O)-, -C(S)-, or
Bt iS TS Vet St elected from the group consisting of
YrOGRLE ofebrp Y BRI BRI IR LA ARG FIRIR PSRN R iy
selected from the group 20 consisting of halo, methyl or trlfluorometh¥l; o
drideemtSakylienRigaty MuEatRel Wile SHELIFHSRESSEMpsHtate the activity
Selesied oA the goupconsistimenatanatadxyraposhiptoxyipRénts such

elected from I nsisting of hydrogen, C1-Csalkyl and
c?/rc'Yggﬁ?ﬁ;al[\?Za?égsgpe%cgtﬁg %rsc?rer?the group consisting of C1-C12alkyl,
C2-C12aeesiph!y2 5 CReERRGH IRy AN CRPCoVIRpasasRaRaag of formula (I):
C1-C12alkoxy, C2-C12alkoxyalkyl, C3-C12cycloalkyl,
C4-C12cycloalkylalkyl, g¢l, C7-C2arglkyRTR/C12heterocyclyl,
C3-C12heterocyclylalkyl,\C1-C1Zhetétorryl, ahd®3-C12heteroarylalkyl;
or R2 is a multi-ring struct ving 2 t INgs wherein the rings are

RZ—W N N—V——R3 0

wherein:

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

W is -C(O)N(R")-; -C(OIN[C(O)R™}-, -N(R"C(OIN(R)- or -N(R"YC(O)-;

V is -C(O)-, -C(8S)-, or -C(R")H;

each R' is independently selected from the group consisting of hydrogen;
C1-Csalkyl optionally substituted with one or more substituents selected from the group
consisting of halo, methyl or trifluoromethyl; and C.-Cealkyt optionally substituted with
one or more substituents selected from the group consisting of methoxy and hydroxyt;

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

R? is selected from the group consisting of C4-Calkyl, C,-Cyzalkenyl,
C,-Cohydroxyalkyl, C,-Cqshydroxyalkenyl, C-Cqzalkoxy, C-Cypalkoxyalkyl,
Cs-Cisoycloalkyl, Cs-Cozeycloalkylalkyl, aryl, C,-Cioaralkyl, Cs-Cizheterocyciyl,
C,-Cqzheterocyclylalkyl, C4-Cooheteroaryl, and Cq-Coheteroarylalkyi;

or R? is a muilti-ring structure having 2 to 4 rings wherein the rings are
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heterocyclyl, aryl and heteroaryl and where some or all of the rings may
be fused to each other; R3 is selected from the group consisting of
Cr-C12alkyl, C2-C12alkenyl, C2-C12hydroxyalkyl,
C2-C12hydroxyalkenyl, C1-C12alkoxy, C2-C12alkoxyalkyl, 5
icd=pehdiytipaliybiéairorhiayciealioybateibtngy biey o dRaralsybrocyclyl, aryl and
'EC% Clzqeteroca/clé/l C3- Cl%Peft%mc Xlalk l, C Cgln heter XI and

2Ooh a{féroary ﬁyiﬂ%roﬁ% iSa mu =rINg truc tre avmg to p rings
whereiR tisesgilegted fconin tepaiderthsistnged frobh syl cohsisring of

[ rear f the
ﬁ%@%ﬂ@”°§‘§%?§%§iif%*ﬁ*ﬁ%ﬁ“%%%%afé;%i%‘iﬁﬂ%%fﬁﬁ ntly

a‘é’&Pr?}m"h%r‘&gzéﬁc’ﬁﬁ%%a%ﬁio‘?&’ e ¥h & tIRIGIBMEMyI,
Cyanehatidrocge iR D2-RbeReaaR7aR G.-R8h&8aaRM% ayid R9a are
each '%‘F%ﬁ%‘%ﬂﬂm PGS ﬁfhfuPéTth‘er‘?d %%%Q(n%\&%?éﬁ%%rrlﬁ%

R6a to er, or R7and R7a together, or R6andRe' together, or
*quﬁga%ﬁéﬁaﬁ%da{w&%‘%ﬂmﬁp@%\ﬁ@&ﬂ&ﬁéﬁww §et9(esavclw7awaand

iefer togpthed ahdrBsantk Iasaut@getbemg@ ﬂﬂ@ﬁ/ﬂ@éﬁh@éﬁ@é@@tﬁﬁme{vhlle the
remai gaR RR6a R7, R7 R9. an eactgE

a e
mdepgﬁgen ysglrg'c e rom‘%e?jd Se!eétf%% %rro She oﬁ?{g ﬁ%oro
iRGf?thanP%bgéfh@fqmﬁfW\é?mm nive' ORQ\féfﬁé)RQa form an alkylene

bridge Rvhie the remainirgRR? Rea. A aR EadR & d2BanRaRd BRadarem
each 20 m% &? %ently selected from hydrogen or C1-C3alkyl; R10 is
&996&106 € ﬁlkyl and each R12 is independently selected from

hydrogerr3ra6d R adptharsterBoisonRe? tegrthtiomeR g B ivgethereafR® and
ﬁgﬁ’%W%%'%Q&S?ﬁé%?oﬁ@géqﬁéﬁ%@nﬁh%“E%@‘?UW%SW é‘%r or

thereof or a prodru thereof. 25 In another aspect, the invention %row e s
BoRioandedsir maoafsm% FRRIRER: N’ﬁ'@t%rﬁ‘??W@g Ry RnBe ™ R
REENRR QRIS 18 RRIMNBdepudtanetin oelanidy fasen eadkbgnie@e@de)aﬂy;l,

Or3: 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® RY and R* are each
independently selected from hydrogen or C4-Csalkyi;

R™ is hydrogen or C,-Csalkyl; and

each R"? is independently selected from hydrogen or C,-Csalkyl;

a siereoisomer, enantiomer or tautomer thereof, a pharmaceutically acceptable
salt thereof, a pharmaceutical composition thereof or a prodrug thereof.

In another aspect, the invention provides compounds of formula (II):

5 Rea R6 RT
R2—w / \ (I
NN R

wherein:
X and y are each independently 1, 2 or 3;
W is selected from -C(O)N(R")- and -N{R")C(O)-;
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W is selected from -C(O)N(R')- and -N(R")C(O)-; 4 each R'is

“independently selected from the group consisting of hydrogen,;

C1-Cbhalkyl optionally substituted with one or more substituents selected
from the group consisting of halo, methyl or trifluoromethyl; and
C2-Co6alkyl optionally substituted with one or more substituents selected

from ﬂé%@f@ﬂs%!ﬁéiﬁéif@ﬂim@lbﬁéﬂ aachhydrgsypTRigisisglecisdrbgan:

rou n5| |n C12al
R S ARt e st o th arove
c@as@ne@mbawme@ummw@rmhﬂkﬂ @1@@1@&@@@%”&/ substl’tuted with
uctu Vi i w | i |
g SRR A ﬁi%% S R
mﬁtawaoybwmeye @@@ka@yammeqdr@@mmmmu fo-€agtydtadikylR3
e L e

12hydroxya| enyl, 124l koxy,
@}s‘i@fzﬁtm{y@w c3 ClchcIoaIkyI C4-C12cycloalkylalkyl, aryl,

C7- Clamilt@b matCAhstemoachdyidd 03-€ lirheteronynlyial kylg CoeC12
SRR Sefedice ADR e BIAN UGl S TR DSBS . apv anc

n rnngs Wherelnt rnngs are |n ent electe

f@@tﬂ.ﬁg@@ﬁnwbﬁmm@rﬁlwltmémyp%ﬁyﬁaﬁao Rae8relIs and where
some wadlé%fléeﬁaaimm@ygb&wgsﬂs@nﬂg@? egh@(za%aogl@%m@ach

t lected fr hl 0 th

ol Nt e G L e S T e A Tt
Gath.mtisdndcttiy selebattfiahy!, yurdgef orralkyC SatkytheraRe vy,
836& AaRthel QAN R 6 torsihiet o WABd BeadRasiRes rR9 and

fo ethy er are an oxo group, provided that wﬁenvls Céj . Rand R7
togeth@f Br i85 ﬁ@'ﬁﬁ@@gww&ﬁ@w&a B3R HARSSERE L ISR Ehe

z@@%ﬂﬁ@%sﬁéﬁe&ﬂoﬂ% B8uRSansirans’ R@B®alig/leaeterocyclyl, aryl and
@g%s %;\g@%' C&%%&%%h%ﬂi RS%Fé) %%%%g%d% Qne-of:RG. Réa,

er with one of R8 R9a form an a’k lene

bridge Rviang mear@rﬁaﬁwgiﬂf@rﬁeaﬂwlw frnfRdrogen afH{ﬂ”IQg%hg’rré’
erehy indepergantyrseleeiagtfignafydrogen or C1-C3alkyl; 30 including a

Stereoigomgs gmqgﬂaog%@! fauiongerdnereat, 3 phatagetliealitcred from

acceptable salt'thereo Harmaceutlca composition there
bydmumhe@ﬁft“zaamdnother aspect, the invention provides compounds of

formulg ():and R® together, or R7and 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 sach independently selected from hydrogen or C4-Cjalkyl;

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® R7, R™ R® R®¥ R® and R™ are each
independently selected from hydrogen or C,-Cyalkyl;

including a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically
accepiable sait thereof, a pharmaceutical composition thereof or a prodrug thereof.

In another aspect, the invention provides compounds of formula ({il):
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5R4R5R6aR6 R7R 7axA R2-W N N-~( (Ill) N=N R3 R8 a R9a R8
kY9 wherein: x and y are each independently 1, 2 or 3; A is oxygen or
sulfur; 5 W is selected from -C(O)N(R")- and -N(R")C(O)-; each R1 is
independently selected from the group consisting of hydrogen;

C1-Co6alkyl optionally substituted with one or more substituents selected
from the group consstgxg of halg,smethykr gifluoromethyl; and
C2-Coalkyl optionally substituteg WltﬁE' ol maf@ substituents selected
from the group consistingef-methoxy a}z;%xy 10xR2 is selected from
the group con§ stln of G alkyl, C2-C12alkenyl,

C2- Cthydr nyT,
C3- ClchcIoaIkyI C4-Clzeyeidalkylal
heterocyclyl, C3- CtheterocycIyIaIkyI YC12heteroaryl and
C3-C12heteroarylalkyl; or R2 is a mBP(? rimg sk¥icture having 2 to 4 rings
whereipthe rings are 15 independently selected from the group consisting
of cycloalkyl, heterocyclyl, aryl and heteroaryl, where some or all of the
rings M BY RIESPE) BRERVIFRIIRS i Yhdnyl optionally substituted by
one orAMNeExgysHtURIME selected from the group consisting of halo,

cyano, pitro h h Cl- |, C1l-Cétrihaloalkoxy
C1-C6a k‘;s/lgfi ony)%yﬂf‘hl% g@é}%}g@y S(0)2N(R11)2, 20
cycloaﬁ@ﬁh%t@rdﬁWﬂHM@er@ﬁdrﬁmé’F@ﬂwmaﬁ@ﬂnp@)‘dé@%@t
&35 tdﬂﬂ@ﬂﬁlag@@ﬁewﬁ@%Bhf@ﬁél@aagwrété%t#uwhﬁwrs?adte'%m&%roup
are eac ependently selected from hyar oro or
R S S SE T s 2 i B 481 A e vt
@m:hnnd:epsuueﬁmyrsiele@mrﬂewmnﬂﬁmgdmg@nms@ngccsaikmpxy and hydroxy;
R?is selected from the group consisting of C,-Cy.alkyl, C,-Calkenyl,

C.-Cizhydroxyalkyl, Co-Cyzhydroxyalkenyl, C:-Cesalkoxy, C;-Cosalkoxyalkyl,
Cs-Cseycloalkyl, Cu-Coocycioalkylalkyl, aryl, C,-Ciaralkyl, Cs-Cy» heterocyclyl,
Cs-Cizheterocyclylalkyl, C4-Cqoheteroaryt and Cs—theteroaryiaEkyl; |

or R? is a multi-ring structure having 2 to 4 rings wherein the rings are
independently selected from the group consisting of cycloalkyl, heterocyclyl, aryl and
heteroaryl, 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, C.-Cgalkyl, C.-Cetrihaloalkyl,
C1-Cetrihaloalkoxy C,-Csalkylsulfony, -N(R'"),, -OC(O)R", -C(OYOR", -S(0).N(R"),,
cycloalkyl, heterocyclyl, heteroary! and heteroarylcycloalkyl, provided that R® is not
phenyl substituted with optionally substituted thienyl;

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

R®, R®™ R’ R™ R? R® R® and R™ are each independently selected from
hydrogen or C,-Cjalkyl;

or R® and R® together, or R"and R'? together, 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,-Cialky!;

or one of R®, R®™, R, and R’ together with one of R®, R* R® and R% form an
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or R6 and R6a together, or R7and R7a together, or R8and Re' together,
or R9 and R9a together are an oxo group, provided that when V is -C(O)-,
R7and R71 together or R8 and Rea together do not form an oxo group,
while the remaining R6, R6a, R7, R7a, R8, R8a, R9, and R9a are each
independently selected from hydrogen or C1-C3alkyl; 30 or one of R6,
a‘%@rﬁhnagé R/mietmtherawttiﬁgm?efﬁﬂg RE", RRORMAIFR 9antbR1T are €ach
aI I ggjev‘{hcjﬁr gmgg% rg:G B; g?a R8, Rea, R9, and
h in cted from

are ea epen drogen or C1-C3alkyl; and
each Ra%&Rd epmwﬁ@,eﬁmeamﬁﬁfﬁwmgmem%mw Cy-Cocycloalkyl,
dpdSrGpygdpalkyl, aryl or aralkyl; 5 a stereoisomer, enantiomer or tautomer
thereof, a pharmaceutically acceptable sal there harmaceu |cal
compaoREIT BIETES! o7 BRI BT o i Sie? BLAtE B AL ABGRPIaDe
gaibthdestanmbpermdsaotifatroeizp@sforctfeRr & RERFOR R TeRoflx O R N
N Nom @¥diel NNzl BB R G IR R8wbersRLEdyand y
are each independently 1, 2 or 3; each R' is independently selected from
the group consisting of hydrogen; C1- C6a|§gl ptionally substituted with
one or more substituents selectedfromrthe group gansisting of halo,
methyl or trlfluoromethyl ahd C6alk§/§fp1m%\ subgtjtuted with one

\ the gyoup co S|st|n of methoxy and
hegrdlp consis f C1-C12alky),
fkyl, C2:.Cl2hydroxyai

C2-C12alkoxyalkymC3-C1 cycloalkyl C( (CHW (0
C3-C12heffrocyclyl(C3-C12heterocyri$dallyd,
C1- ClZBeteroaryI and C3-C12heteroaryla kyI or R2 is a multi- rlng
structuft ?{S{ﬂhg 2 to 4 rings wherein the rings are 20 independently
selectedafrom ateeapdupdzresidantiycf, &/elcilkyl, heterocyclyl, aryl and

hetero g, r3lbefl e dngs ehreeditg sesiuriber;
R3is s@e%h?gdlﬁv(?rﬁét%%%?ﬁ? SE:golr?mstln of C% alkyl Cé%lZalkFegr?

zc@lﬁﬂwm)?p@ W‘(\jwr@ﬂrﬁ se&s&iﬁg ﬁgey—:‘cted from %e group

fo2«Clidglkbhgmlkylethyl or trifluoromethyl; and C,-Cgalkyl optionally substituted with

one or more substituents selected from the group consisting of methoxy and hydroxy;

hydroxy; Y R2is s
C2-C12alkenyl, C2¢C12hydox

R?is selected from the group consisting of C4-C.,alkyl, C,-Cyralkenyl,
C,-Cshydroxyalkyl, C,-Ciohydroxyalkenyl, C.-Cyzalkoxyalkyl, C3-Cicycloalkyi,
C4-Cyseycloalkylalkyl, Cs-Cisheterocyclyl, C;-Cyzheterocyclylalkyl, aryl, C--Ciraralkyl,
C,-Cysheteroaryl, and Cs-Ciohetercarylalkyl;

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

R is selected from the group consisting of C4-Cyaalky!, Co-Cqoalkenyl,
C,-C;,hydroxyalkyl, C,-C4, hydroxyalkenyl, C1-C1zaikoxy, C,-Cyalkoxyalkyt,
Cs-Cyztycloalkyl, C4-Cqocycloalkylalkyl, aryl, C~Cyzaralkyl, Cs-Cizheterocyclyl,
Cs-Cisheterocyclylalkyl, Ci-Cyzheteroaryl and C,-Cizheteroarylalkyt,

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

R* and R® are each independently selected from hydrogen, fluoro, chioro,
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C3-C1l2cycloalkyl, C4-C12cycloalkylalkyl, aryl, C7-C12aralkyl,
C3-C12heterocyclyl, 25 C3-C12heterocyclylalkyl, C1-C12heteroaryl 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
cycloalkyl, heterocyclyl, aryl and heteroaryl and where some or all of the

HBgy My RS Used M eaemetharard and RS are each independently
selected fram agen, fluoro, chlorg,, 7 methyl, metho nd

lor BByl ath FE on, TR 44F RES A e MDAl rom
indeggenderiilyGeligted from hydrogen or C1-C3alkyl; or R6 and R6a

togethgr (01 fR dasel B{diQaeINRT R Wand BB gethely @R3P or R° and
%gzoggether are an oxo group, provided that when V is -C(O)-,"R7and

- an

‘é?ﬁéf%?”%%%’%&ﬁ%‘@%?ﬂé?‘ﬁd”ﬁ‘@f‘f&fﬁ'%%&opgﬂﬂﬁ{pg]v?/l"%efﬁér or

REBTRIRAOLREHRY, RHRTorREn B8RS, andRPe ase santyiRAepENHERY, R?,
glegted f ro 0 - I;

gamerunh o SPhe R e BRE Sh  Re
the rerPRAIRGTEL; REaRRAR TS’ Racksawit coangHYa e Ragnd Ry form an
adenrneiey aplecird Jéﬁmimﬁgragﬁ@wwsﬁ?w@ Rﬁerﬁfﬁiwl gach
enantiomer or tauto r'thereof, a mace tl(_)a yaccepta e salt
B a N A A e i PGPy & prochug theroof. I
anothex stepeasaheriramatiomprovitiesoseen poends affrarmsce(iadiiyReceptable

88 ROe 3 BBl Brfpd MidNrerdo? 6 8loddalighhéieof - R R9a
R9 RS 15 wherein: x and y are each independently 1, 2 or 3; W is

-C(O)NIIRICIRI RIRED) NI SN (REGY8)- CUARRURR ShEREpeRIe Rly
selected from the group consisting of hydrogen; C1-C6alkyl optionally
substituted with one orrfiore suuaﬁtlk%@tsﬂge cted from the group 20

consisting of halo, methyi or triffuorometiyl; Vi 6alkyl optionally
substituted with one or mgre supstituents selected fqom the group

consisting of N N—C—R? (Va)
H
/\ y ~R8a

wherein:

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

W is -C{OIN(R"-; -N(RYC(OIN(RY)- or -N(R"YC(0)-;

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

R? is selected from the group consisting of C,-Calkyl, C,-Cyralkenyl,
C+-Cizhydroxyalkyl, Co-Cyhydroxyatkenyl, C4-Cnalkoxy, C.-Cyzalkoxyalkyl,
Cs-Cq.cycloalkyt, Cu-Cqocycloalkylalkyl, Cys-Coparalkyl, Cs-Cyzheterocyclyl,
C;-Cisheterocyclylalkyl, C,-Cyzhetercary!, and Cs-Cisheteroarylalkyl;

R® is selected from the group consisting of C.-Cialkyl, C,-C,.alkenyl,
C,-Cyzhydroxyalkyl, C,-Cishydroxyalkenyl, C,-Czalkoxy, C,-Coralkoxyalkyl,
C;-Czeycioalkyl, Cs-Cyzcycloalkylalkyl, aryl, C,-Cyzaralkyl, C1-Cisheterocyclyi,
C.-Cyzheterocyclylalikyl, C4-Cyzheteroaryl and Cs-Cqsheteroarylalkyl,
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R2 is selected from the group consisting of C7-C12alkyl, C2-C12alkenyl,
C7-C12hydroxyalkyl, C2-C12hydroxyalkenyl, C1-C12alkoxy,
C2-C12alkoxyalkyl, C3-C1l12cycloalkyl, C4-C12cycloalkylalkyl,
C13-C19aralkyl, C3-C12heterocyclyl, 25 C3-C12heterocyclylalkyl,
C1-C12heteroaryl, and C3-C12heteroarylalkyl; R3 is selected from the

%rOUCI:O %ﬁ@g@tﬁ%f@‘ &?%ﬁ&@fgﬁf%@%@;i&aﬂwgG?d&ll)(bzlzhydt@waéh}dro,
- roxyalkenyl, C1-C12alkoxy, C2- oxyalkyl,

(&é*éﬁ[ﬁ?: PB&M@L 50 c%&*&%\{%ﬂf’ %ﬁ'@?ﬁcuaramw,
C3-C1RhRERYIVF, R3REL RewnodytigralkaciOndepondantiyasieaied from

bansteroanylliyl; 8 R4 and R are each independently selected from

hydrogen, fluoro, | loro, methyl, methoxy, trifluoromethyl. ¢yano, nitro or,
NR1YZRORE EpoRhat s s é}g,t%'ﬁéaoéﬁeg%%ﬁ%@@ﬁg??de%? and

R& eafethéraire bydrageros, GleGdatkylabubeR \Aid-B€2) {0y athe R Gitéatter or
Re(a lagether, oL Reand Roe L%@E(%%O%Bﬁﬁg%ﬁ%ﬁ] GRINEE e agroxe: Rs

group, provided that when V is - R7a together or R and R8a

ogethedoRoRIe PRANRIRPERSEP I WHHIEASE FEImMITgIeNRE S 72 a,

Re, Rgﬁfz@oﬁ‘iﬁ? ROarire; eaelicinsippendeamy se e re d{tom Tusiogeroan an
1-C3alkyl; or on: R, R8a, R7.and:R78 tagetherwith.ene of B, R8a,
S FER ol & S SRR e, e e e e, Has B9

RIRRIRBY, REectatiRonharaggchoifddpehdbintly selected from

hydrogen QrizdrSedalieylcREQHR fiyslkggen or C1-C3alkyl; and each R 12 is

independently, selected from hydrogen or C1-COalkyl; provi eTthowever,

that RE&&hho %@%@?ﬁ?ﬂﬁﬂ?%?ﬁ&ﬁ%@ﬂﬁ?B&%‘if&ﬁ%h(}?Sﬁ" fildazolyl: a

stereoisanidedehawtioancthat Riltemest the pyodizanphay riviosuticaylyolidinonyl or

%Eﬁ% le salt thereof, a pharmaceutical composition thereof or a

prodrug thereof. In another aspect, the invention provides compounds of

formul@ PYRSPOIBOMRY RRNGR R FRUISRT R 'R VE RIRITE2RE{(IGA)Y Receptable

MMhgB&aa pharmaceutical composition thereof or a prodrug thereof,

In another aspect, the invention provides compounds of formula (Vb):

4 5 6 7
AT
RZ2—W N N—C—R (Vb)

H
N=—N \J,——f
(y RBa

wherein:

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

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

each R’ is independently selected from the group consisting of hydrogen;
C-Csalkyl optionally substituted with one or more substituents selected from the group

consisting of halo, methyl or triflucromethyl; and C,-Cealkyt optionally substituted with

one or more substituents selected from the group consisting of methoxy and hydroxy;
R? is selected from the group consisting of C-Cyzalkyl, C,-Ci.alkenyl,

Co-Cqohydroxyalkyl, Co-Ciohydroxyalkenyl, C-Czalkoxy, Co-Cialkoxyalkyl,

C4-Cscycloalkyl, C4-Cracycloalkylalkyl, aryl, C,-Cyaralkyl, Cs-Cisheterocyclyl,
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R9a Rg R8 20 wherein: x and y are each independently 1, 2 or 3; Wis
-C(O)N(R1)-; -N(R)C(O)N(R")- or -N(R")C(O)-; each R'is independently
selected from the group consisting of hydrogen; C1-COalkyl optionally
substituted with one or more substituents selected from the group 25
consisting of halo, methyl or trifluoromethyl; and C2-C0Oalkyl optionally

GUbsHuted syl are o nrasshsifuents Seleciretdroamtlaggroup

consisting of meth and hydroxy: R2.s S ted fro egr
consis%n(%osF E%%qéél 3?& é}/ﬁ?tﬁ Y SEe‘g'rtf)r/]lg,J %%C%Eé@ﬁo?% F@%%nyl,

QL chovpdrekpalkerly) /Tdrov2HRoYYy (C2-calbamaiayt alkoxyalkyl
gg'gﬁﬁ)ﬁ?@ﬁkweﬁé%c@cw) s Zﬁagﬁdéﬂl.‘é’l'feclﬁélﬁd,fﬁﬁlﬁéd}g%@}iyﬂuorcl, chlcaro,
- eterocyclyl, - eterocyclylalkyl, &1- eteroaryl, an

'@%hﬂ%i‘é’?@a@%%ﬁ?ﬁ?@%@&e@ rooﬁl] ’[E’ihg(ﬁ%p consisting of
C,-C1RiIgf 2. &2 &keRif, RE2a a0 Rifyeorypalkiidependently selected from

hg@rgg]egpyp&@g pyl, C1-C12alkoxy or C2-C12alkoxyalkyl R and RS

are each |@deper%ger’1tly selected from hydrogen, flugro, chlgro, 5 methyl,

methoRY Rriftd RMEERINEY R E ﬂﬁﬁjd%rt%@gl%ﬁr%?%%, ROOePR, it and

R8ofR%aniRPoayeagh) ndepeddentiyresiactedftOm Riagehtogether or
1-C3akkyl: or,R6 an ogether, or 0 . qr, d a8

£ 2 P RepIoaP L LR AR oarly greRes g

RS~ OMRRR @R PEsHserendent ik seieriadder i Gy eiasefd Hdt fornlat

0X0 gr@ﬁ@_nﬁvmIR@@WT,lemahlrﬂam?%@%zer%%?@,d?&ﬁﬁ%‘?a, RO RAAM an
e each independently selected from faydrogen Qs Cls Ikyl: Qs.one of

e e S RV USEEN iR che g1 RS- REo. oo P b R SR

iallgpenddntig ge|ontsitelthie FyraipenPReG-RE8KR7, R7a, R8, R8a, R9, and

R9a argieachy dRspR) n@éasf@g%tﬁg from hydrogen or C1-C3alkyl; 15

R10 is hydrogen or C1-C3al yl:'and each R12 is independentl elected
from h§aRSJn GredeReasRIY sel LR L8RIMEPIFH igﬁﬁ%’f’%}%@amomer
thereolagpliarspacewic athantiocentabteusadt én drecfola hhamaeammaatically

g@é@ﬁ%ﬂ@%ﬂﬁﬁgg@gﬁ% %Réﬂﬁ&%ggﬁ@éﬁégn#bé%ﬁ‘%?é&%atBPoHPM QR of.

provides metho eating an SCD-mediated 20 disease or condition in
a mamimangirerasnsgtathe muenivRararides MBI LEBRRIRgEN SCD-mediated
ddugistedpgdiadhemanamaldn peestibgreciumtierapetdicatly efenitecomprise

gc%gggeor{n% t%‘%ﬂ‘ep r%%g‘ndm%fl EQ erl‘sie%\c/ietﬂg(r?enofi g %%‘ré%%@t%%ﬁ’&’ Effective amount of a
compound of the invention as set forth above.

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

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

In ancther aspect, the invention provides pharmaceutical compositions

10
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In another aspect, the invention provides compounds or pharmaceutical
compositions useful in treating, preventing and/or diagnosing a disease or
condition 25 relating to SOD biological activity such as the diseases
encompassed by cardiovascular disorders and/or metabolic syndrome
(including dyslipidemia, insulin resistance and obesity). In another aspect,
ctbmmmmyiﬂne pmwttd»esdneﬂ*tbelﬁmbpﬁemaﬁis@ torthestiovg e rdiggesmareutically
SORMRRLIERISEAR CIRHE A IR, fﬁg%}gwm.m'%@%ﬁo%

especial yelevate triglyceride or cholesterol levels, in a patient afflicted

R Reestticr\asaIaliers cepirpHathg %ﬁﬂﬁlﬁl@r‘?ﬁ&“f’o*@éﬁatb’&ti@rﬁ a
ﬁh@fﬁ@@@ﬂ@aﬁw@cwﬁabw@@Hﬁ@ily@*mwmm aifetiveampoaiiian asglyceride
dIS osed her The nt . inyention also relates to novel com

R et S R e e

\tﬁr@w@m@i@tﬁcﬁdﬁ@mm@mm&wm ansmanalspest, mﬁéawémdwman

paRNifes BRAMASAMIGRLEQIMRARIHASIt, %eaﬁm kg &0 @E%teasqsm level,
the |nvent|on asr,éet forth above and phe‘ermaceutlcg ?ﬁééﬁ:cepta le

R L R i S RR TS ST IRigggiion of said
Eirapmactaticakh nopgsition isqremEsing arcampaoautreifedttine tmveht@ensmdlipid
gogirmaceutically acceptable carrier and in an amount effective to

modulate triglyceride 5 level, or to treat diseases related to dyslipidemia

and didb %rfW@%&E%Y@?HOW@WWM%&&%%QﬁlBPt‘em for, or
p;r@t@ﬂatgxeq:mammﬂ@h ﬂm@wﬁ@rammﬁb@mmtméduam by stearoyl-CoA

u%@er%ebz :&nom%%}%%’cog?éan%‘%ﬁﬂﬁml ?e?ﬂ o rﬁ%ﬁ URISHRYED with

SUC as e vate asma yceriaes or c eroI ministration
@#@hﬁﬂswﬁm@ﬁa@m,ﬁi@wﬁhﬁéqﬁueﬂgmr@s@mwfaﬂaém@mwmm

{ReradcacamchRidivEQiayEht bF anoingbast skt thRIBRY &RHGR RICYESH a patient
hods for tre ‘%ﬂ%’f? atient for, or protecting a patient from developing,

E@%@W EGwl 'ediated by stearoyl-CoA desaturase (SCD),
Whlch nethofttis caapptisthadmansteriprg toes patitadaffticteshivitha sarge of

FiS8238 MVeRRGlition ARtk Af ARYRIQRING U SiSeARFASANd RN

15 ther?geut effectlve amount of a compound that inhibits activity of

destosh *]ﬁé‘ﬁ@nt VAR SRR E‘FﬂF‘é’H%é*P@ES ISASGGRRt BR5ER tARIE of
sovepdian p tewithess e tid 8y drdsedtgastangef adssafee ddmvidfing fipid a
LB% 8 '?e@t %H%Bgn%%ﬁ%)%%ﬂ%? %?eé;é'gg% %ose %ﬁﬂ&%% tqg‘gkgﬁ%?cal activity

erein. In-accordance t ereln aran

ebRASh RIS ARG SRR SRAHP SR BET R HSSIASE HinePRIERY 16 afmg to serum
ity gidEoBuéh as triglycerides, VLDL, HDL, LDL, and/or total cholesterol.

DETAILED DESCRIPTION OF THE INVENTION
Definitions

Certain chemical groups named herein are preceded by a shorthand notation
indicating the total number of carbon atoms that are to be found in the indicated
chemical group. For example; C,~C.alkyl describes an alkyl group, as defined below,
having a total of 7 to 12 carbon atoms, and C,;-Czcycloalkylalkyl describes a
cycloalkylatkyl group, as defined below, having a total of 4 to 12 carbon atoms. The
total number of carbons in the shorthand notation does not include carbons that may
exist in substituents of the group described.

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

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

11



10

15

20

25

30

35

library of test compounds, a therapeutic agent which modulates the
biological activity of said SOD and is useful in treating a human disorder
or condition relating to serum levels of lipids, such as triglycerides, VLDL,
HDL, LDL, and/or total cholesterol. DETAILED DESCRIPTION OF THE
INVENTION 25 Definitions Certain chemical groups named herein are

preced%%gskg&l@aadr@o@nm ridigating the total number of carbon
atoms, ggat are t(? betgo,bg]nd the lnqlcated chemical group. For example;
C7-C1 a?fﬁyf)desg esana I group, as defined below, having a total of
7 to 12 Raivorfaemshant G402ty cloalkylalkyl describes a 30

cycloalyiglicybaraHpr ascielipaskhelpyvadrvng a total of 4 to 12 carbon
atoms. The total number of carbons in the shorthand notation does not

mclude%‘?bﬁ?{gfﬁwtgttﬂ?ay SHEEHUE0bstituents of the group described.
AccordifighxcdsaiseddriitheSpebsidatoh and appended claims, unless

specifieg, {p &@%&%@MB&@'%m@%rmm%g@ommmwemﬁng
11 "Methoxy" refers to the -OCH3 radical. "Cyano” refers to the -C

TRlgiE Al oaes auténsitaani aRDS: %it?é!‘*”@r% UBFEHERRIM Rerdpg tféofﬁéjne to

theha radhesl. Dol prepfensiiotasiguhsiteniatomiene g efais tatheh atoms,
e st tlg%rﬁach syl t'fweef‘?rs foetal htfﬂ branched nysrocar OﬁxectlﬂO?fnethyt
R BiA CORSISTINg” Solely of carbon an deod,en atoms, conta

r@r@s@;wlra‘timﬁthﬁe’m@ fr@fmafmylbo Nbeie tARHEA, étdrﬁﬁnﬁwéiawlﬁ@#é/&b and
) hk@a@%s@@m%@6@6%@@%6&&%@%(5,s%@cm@whicéhi&ﬁg}t@ﬁﬁb@aﬁi may

to th fth ule b bond, l,

B AT R R PRSI EBHGR & bt ey s rf;pénd

Ma@hk@nwntams,tat’ed caﬂyéwymea@gécifmmcwmmmcmatf@rﬁa*én@m@

@@@pt@@b@ub@eww ong. Rﬁatm&@ywn Yp; Oﬁi@yl

alkep aloalkenyl, cyano nltro aryg cycloalkyl heterocycl

M@é@ﬁg@ BRSO 1o, BN A DN D o SYORELawhere tis

e@cﬁQ)l\KRiLZBKDhN(R?M)?&@)@RW {uaaw@@mm” I (RALYEBBNR Hykirogen,
cﬁ%ﬁ%ﬂ E%% g%t@?g a%?ﬁ;ﬁ%@%\%ﬁ H‘?‘e Qr more

mgwhtﬁjmﬂrw&focamw WMVIWioaﬁ@roeyﬂean@;ﬁwwaml and

faptigrially substitetkyityansign neesR el i uRg), iy lneterocyciyt,

Yk NSO S Ak Y (128er ORI L NG RRADARMY LS above
substituents is unsubstituted unless otherwise indicated.

"C4-Cialkyl" refers to an alkyl radical as defined above containing one to three
carbon atoms. The C4-Caalkyl radical may be optionally substituted as defined for an
alkyl group.

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

"C-Cizalkyl" refers to an alkyl radical as defined above containing one to
twelve carbon atoms. The C.-Cyzalkyl radical may be optionally substituted as defined
for an alkyl group.

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

"Cs-Ceatkyl" refers to an alkyl radical as defined above containing three to six
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20 each R16 is alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl,
heterocyclyl, heterocylylalkyl, heteroaryl or heteroarylalkyl, and where
each of the above substituents is unsubstituted unless otherwise
indicated. "C1-C3alkyl" refers to an alkyl radical as defined above
containing one to three carbon atoms. The C1-C3alkyl radical may be

@ptionatyhsii bstiedrs defisgiddonan bamplliodarosibsitited Galkgtinaiats an
atl%ﬁn alg | radical as defined above containing one to six carbon atoms.
e T1-C6alkyl radical may be optionally substituted as defined for an

alkyl greef-saiyCiefairyip aafalytoegiralirpl datinesl azodefnethalg /wree to

tﬁ@ﬂﬁ@ieﬂﬂﬂoﬂ%clﬁﬁéoﬁwwﬁﬁ%mﬂré&@ﬁmﬁg%gép%?ﬂkkxhEﬁ@ligﬁéd%Ydeﬁned
})e Oﬁ)tll nlaéljy substituted as defined for an alkyl group. "C2-C6alkyl" refers
¥ § %&\QI Sfeal as defined above containing two to six carbon atoms.

The C20GEalkiftyiaditadsrimyrbaliop taicdiyesudrstiteteabagedefimaidifor sinto twelve
A 9RNRs 3THEECEAM FElRTS trﬁd?‘o@'&ﬁ‘ti@%j@?g@ésqg’é@@gé‘@%d for an

containing three to six "2 carbon atoms. The C3 6alkyl radical may be
HptsHany-substituted as defined for an alkyl group. "C3-C12alkyl" refers
to an alRylgadiral asfelefinesh abgveacmataipivgiiiveatovéehaisadesven to

atoms. The C3-C12alkyl xadica| i ly ' ' :
e T e B B P P el B e
fapavalkghgaming six to twelve carbon atoms. The C6-C12alkyl radical

may besgriianelbisystiviadons slafiape-ad aidtkdtaroumkinGddeiPakyp

TR AN PGP LT SRaaTy B GENE A SRLSHTG ey 3 ond.
kiefing frofortan @ity aprbunlikeoys, i abla enealgleiaht besbohetbms and
rpcarhas ehamrrdical g ﬁﬂ%@n&@@ﬁiét%ﬂkgo%f@ﬁ,3éiﬁleny§, prop-1-

hydrogen atoms, containing at least one ond, having from two to
FENEATBOH LB R DAY gREL MBIk dRETRiaisd g vise
spatiaehigdrichthepmsiaitihe amddcug b;oaps'mgy'ebbowmaoaajty e@heﬂlyted by one
el S T
@"ﬁib’r‘)éﬂﬂ?@@ﬂ%‘ﬂiﬁt’é@%%@h heterocyclyl, heterocyclylalkyl, heteroaryt,
heteroarylalkyl, -OR™, -OC(O)}-R™, -N(R™),, -C(O)R™, ~C(O)OR™, -C(OIN(R™);,
N(R™C(OYOR', -N(R"™)C(O)R™, -N(R™)(S(O)R™) (where tis 1 to 2), -S(O)OR™®
(where tis 1 to 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, alkyl, haloalkyl, cycloalkyl, cycloalkylatkyl,
aryl, aralkyl, heterocyclyl, heterocylylalkyl, heteroaryl or heteroarylalkyl; and each R is
alky!, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, araikyl, heterocyclyl, heterocyclyialkyl,
heteroaryl or heteroarylalkyt, and where each of the above substituents is
unsubstituted.

"Cs-Cyzalkenyl” refers to an alkenyl radical as defined above containing three to
12 carbon atoms. The C;-Ci.alkenyl radical may be optionally substituted as defined
for an alkeny! group.

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

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

hydrocarbon chain, linking the rest of the molecule to a radical group, consisting solely
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of the following groups: alkyl, alkenyl, halo, haloalkyl, haloalkenyl, cyano,
nitro, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl, 20 heteroarylalkyl, -OR14, -OC(0O)-R14,
-N(Rt4)2, -C(O)R14, -C(O)OR14, -C(O)N(R14)2, -N(R14)C(O)OR1S6,
-N(R14)C(O)R16, -N(R14)(S(O)tR10) (where tis 1 to 2), -S(O)10R16
dinderen hd &Qc&bge?r(%ﬂéhaté\gm@reds@c&éao@ aaacﬂnaf‘qe@)w&%@zo twelve
(f(] Fere |s 1to V\g] e each R14 :iws 'oe§ﬁ hydro rlthalleXe ethylene,
ae{oe'f"?y rré?/cil)ogt Eﬁ éﬂ/c oarfﬁylr f“y aryI E ral iSErogy E:f Y
pretetenylylaikyy dnsterodiyiedikaeteheaaideding; @mhea@h imﬁtwagdatmwe rest of
el arlicdueyaiealk vharlralgrlih B DY n Fradkodr S RIRGHORYb chain or through

heterocyclylalkyl, heteroaryl or heteroarylalkyl and where each of the
ARV SRHRARGMHE T R eiRtituted. "C3- -C12alkenyl" refers to an alkenyl
radical'akelefiaes’ ahdVelkentamng dnmeeter th2acarbightatopnsndieel divalent

SRiGazsleo ogen iy B Pl el od s A Bl AR B Loy

group. "C2-C1 ers to an alkenyl radic

ﬁw@oéb?ﬂﬁlHW&Q@%‘,téoﬂf?*eﬁ‘t%éh‘%éhﬁ’é‘eﬂfé’@?@Téﬁkéﬁ&ﬂ"fﬁﬂfé%'l“ two to

mw@&&ﬁwaaﬂws@gtwmﬁar@efmﬂ@@bm fﬂb@@ra,llefh@ybgtoma like. The
REIRR S Rldete chal (Eeci e A oL Rl Al oo o
?ﬁ on chaln ﬁln Ing e res e molecuie Fadacara

ttmg@ﬁﬁggg@myhmm aMWﬁw r@gmi%bﬁtﬁnm@emwmai@%ament of
#ad IR@M%B%W% E‘RéWé‘dV@f SR hRalaMsPIsieRaRINI A\ R i ean pre

to eight carbons, e. lene, ethylene % lene, n-butylene, and

the O?ﬁ@aé&?ﬁe?? aEPﬁényrﬁ%{ %?K gb‘%ﬁ %‘é rest of the molecule

and to 'thigyladieatiggeliptieretyb snaigtdrtrom avithiedthis alhaimarttvasbgh bidge,
AR, EHROSVIDEL HRE FhAIR A ﬁ@é‘?p&tﬁgdcﬂéﬂgw 8N BI%arbon and

referto a straight or branched divalent hydrocarbon chain finking the rest

BRI Ao U RNRARSA IR %%‘i’w&%ﬁﬁg EeRIgeiehEYE &ﬁE!Pon atoms,
bwﬂiéwhbgom@mngcatde@&igmemumedogndrmd;zlaawngrfy@metvmomsene
j IY&e%%I o%o% 9 § g@%(é%‘f Cheae@ﬁgg%%m YIRREA the ring

alkenylene chain'is a St o & molecule
Wﬁéﬁﬁ@jﬁa single bond and to the radical group through a double bond or

a singlexpeng I&@remsrm;@émmefamléh@ag@ﬁy}@rre wa&nawyuhgd;caz as
SR 8 Car RN e HIEM AR BYoge TENSIY & Sostare =

demmedecfmamlhydm&aon bridge, 15 linking two different carbons

of the same UNGSFUSIIFE 1 SINTIRING Sekely 9f CRPRE 8B8ve containing one to six

carbon atoms. The alkyl part of the C.,-Czalkoxy radical may be optionally substituted

as defined above for an alky! group.

"C-Cyalkoxy" refers to an alkoxy radical as defined above containing one to
twelve carbon atoms. The alkyt part of the C,-Calkoxy radical may be optionally
substituted as defined above for an alkyl group.

"Cs-Cqalkoxy" refers to an alkoxy radical as defined above containing three to
twelve carbon atoms. The alkyl part of the C;-C,alkoxy radical may be optionally
substituted as defined above for an alkyl group.

"Alkoxyalkyl" refers to a radical of the formula -R,-O-R, where each R, is
independently an alkyl radical as defined above. The oxygen atom may be bonded to
any carbon in either alkyl radical. Each alkyl part of the alkoxyalkyl radical may be
optionally substituted as defined above for an alkyl group.
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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
bridge may link any two carbons within.the ring structure. 20 "Alkoxy"
refers to a radical of the formula -ORa where Ra is an alkyl radical as

degne@%p\gﬁlkgf?%&%yi@%%% Télﬁaﬂiﬁfew Kgﬂigéﬁl:%l?%%@ffﬁﬁml?é containing
substitut as erin a a IC a refers to

D R P Tl Sl N LR LTNE e b AR R ey be
dm@rmﬂyISpaﬁtit)ﬂ&dea@@%M@mﬁaf@m m&sﬁ beDGptlonally substituted 25

as defined AR pr R A B MR /GikyLRRKPRY LERiRE 1o WRWhing

radical as defined above contalnln% one to twelve carbon atoms. The

765 cRIREH TS RPN R SR U A Bt Ry
slefeniadeabay ééﬁm@ha@kmé groan aXyBgEiRalkoxy" refers to an alkoxy

radical.as d éﬂ%g %’?&3}!5‘ aﬁ?B’?ﬁaﬁ?yﬁ%cﬁwg' Pl%rdl %?)'gescgmgmmg

alkyl parf of y be o tlona stitu

a
@@héﬁ%ﬂ@@é%ﬁ’f’%%ﬂ@?g%@ akbﬁmrbﬂf)}hsréffe%ﬁ“@?‘éaﬁ%ﬁlféﬁ% may be

%@EngaﬁaQuaadA&se@efmmB@@fdﬂﬂ@aﬂ@ggg&bpan alkyl Ladlcal ash :
efine en ato e non t car on either
alkyl raé\ @ alk ¥%a{(}to ra'é;aalgo% E&”ngugéfgr%@%eeé% %}) |onaﬁfky'
srm@tﬁgté@ﬁagcaélnm atb@v@%rp@ﬁ afﬁpegﬁwﬁummad@aizmam%yaowwnaﬂy

gg@g@@g@g@ml@omgagg%ﬁ@fg]g%above containing two to twelve
carbon atoms, Each alk 5%art of the 2a|k([)®>e(alkyl radical may be

optionatty SEBEHEHEATYS Gl ABSVE R INUIGH ot SRE3e @R AR N

oeters 40 anrbtkoziamtisy| TheiCal@sittglotdngbgreipomagibingptiotiaigesubstituted
&Q%?ﬂ?&%ggpg@gﬁybg%gg,t fGRalkoxyalkyl radical may be

optlon ally substituted as'defined above for an alkg %rou
"C3- Cléé){kd?{%[ﬁ@@ FASR ST ATKEHS AIKPHEENEAT KHRRAEEBARYSYStem

c@ﬁﬁ@ﬂn@gmlbr@fanwm@nea@@d@@mt@m&aﬁmhm&ybﬁaﬂt@fmearbon atoms,
C3:C12alkoxyalkyl radic Ima O tionally substituted as defined
e e

orana roup o

SST(@%)E% Méwwuwawcakput@fwhm@cnm qqéﬂeaalf&ypmlowhenyl
Qﬁ\%ﬂH%ﬂWfom}ﬁlé%QiQQt&?ﬂMﬁ@v@Qéi@Béﬁhﬁcénpﬁiim&e@béénﬁﬁi%dtﬂ@@éé% ‘aryl"

Al sravp. S LCSIRIPRSiers Ane e asioala
substltuted by one or more substituents selected from the group consisting of alkyl,
alkenyi, halo, haloalkyl, haloalkenyl, cyano, nitro, aryl, araikyl, cycloalkyl,
cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl, -R**-OR™,
-R*®-0C(0)-R™, -R™-N(R""}),, -R"-C{O)R™, -R"*-C(O)ORY, -R">-C(O)N(R™),,
RENR™CO)OR®, -RE-NR™MC(OIR™, -R™E-N(R"HS(O)R™) (where tis 1 to 2),
-R™-S(0)OR" (where tis 110 2), -R"*-S(O)R" (where tis 0 to 2), and
R™-S(OUN(R™), (where t is 1 to 2) where each R™ is independently hydrogen, alkyl,
haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyi,
heteroaryl or heteroarylalkyl; each R'® is independently a direct bond or a straight or
branched alkylene or alkenylene chain; and each R is alkyl, haloalkyl, cycloalkyl,
cycloalkylalkyl, aryl, arakkyl, heterocyclyl, heterocyclylalkyi, heteroaryl or
heteroarylalkyl, and where each of the above substituents is unsubstituted.

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

defined above and Ry is one or more aryl radicals as defined above, e.g., benzyl,
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one to six carbon atoms. The C1-C6alkylsulfonyl group may be optionally
substituted 15 as defined above for an alkylsulfonyl group. "Aryl" refers to
aromatic monocyclic or multicyclic hydrocarbon ring system consisting
only of hydrogen and carbon and containing from 6 to 19 carbon atoms,
preferably 6 to 10 carbon atoms, where the ring system may be partially or
dwnwr@aﬁmawdné\mbgm pshiacydeahut dre actimiteibtd gayms auicnaly

#)% ?er% 8@%@4 H)tvhgh L%?gu ta%%?%fﬁ}%?ﬁ%é;‘égﬁw Hdical

e sp eC|f|cat|on t eterm ary refix "ar-

*‘ﬁ%é?ﬂ Rﬁ’tiﬁBRJUéSﬁWI'M@FééE;Qﬁiﬁ@ﬁeﬁﬁﬂ\%ﬁﬁtﬁﬁ@{i%?@% or more
ﬁubstlltl@?rtﬁ;glﬁ%&guede@m% er@m?lCg?ﬂ@!ﬁ?f@éﬁ%&dﬁ@lk%ﬁﬁﬁaf?ﬁi? ?even to
aloa a oa en ano njtro, .ar a C oa C oa a
e R I St LR e
SRESIOS| @) -frb4ibRIG MR 2N RYbIC(®) RikE aikysp@r(@fcbm% szaralkyf

Elcie] %%&ﬁé@afﬁfﬁéﬂ@é&lﬁ@@&léboﬁé%Mﬁé
-R1%- Nélm)( (O)tR16) (where tis 1 to 2), -R"-S(O)tOR1 (Wheretls

to 2), -R155S(ETHRAG (& @r&’ﬁe & eke) 2R 2Rl Wﬁhﬁﬁ)’é’?ﬁﬁ&?@ IWE‘%”
b ton2)jexheteteachtdiis! iShadeparaieotid Ydraleartky/tadicdoallylbe optionally

@@49@!%’8% é%@%@éé'%%tﬂ@?%%ﬁﬁ%l Sd?gﬁﬁf%x@g&kp@fsswsymxlé' Kyt 30 aiky!

eteroaryl or eteroar eac independently a direct bond or a

SPiGaHT8Y qﬁaﬁeﬁ@aiawpéﬁwﬂak&wmaa%f%w@&%%@.S alkyl,

haloalkmaﬂwlqali@fb@w@eélﬂwalI@yltr@rwrrammmchgtaﬁeeeyﬂyts an alkeny[ radical
het roc alk I heteroaryl or heteroa alkyl, and whe ach of
a §/e ggjjcbéﬁi u%n Sis timsu%)s?tlﬁ]ede Malﬂcj rrgfgﬁsdt%Pa ra |c%lleo IC% may be

totionady-ReRBYiERRS R%s@bwamawﬁaﬁm agy gsm@ﬁuﬁ@@aﬂmaﬁé% may

I QRERRM VS m@ﬂ&a&&%%&"&%@@h@v&n%@l dengylrihe a[kenyi part of the
di henylmet %I and the like. The argéggrt of the aral %&adl aI may

B l‘&ﬁ’i‘éﬂl{za% JHANSS aRtiesalyisEaslted Ir9sings iAo iorAR SW‘B%P“‘”
of the Ahajiopty'atiteas tmayrimbicaptibinel ipsulatiQRidwde teRntealmyEgfoup as

8@.@&9&9&9@!@ Titeallpatalkile sl o Rnaralky e @ felingdiuted as

ove containing seven to 5 twelve carbon atoms. The aryl part of the
¢efined BRARyI radical may be optionally substituted as described above
for an asy}igtounalkhe edferspar aidhel GuteldatalleyiRialiaiaraR be an

R, G R See SR BR AT e croup ataed to

thirtesning) eanededr berBb 488¥8l The aryl part of the C13-C19aralkyl
radiC&'"ffWoQ@y@H@é\%'% 4 GiapesitHiesRariertHRIAboY BRI bcarbon

%%%gﬁﬁggg% é éﬁ &1 Qé[[ ne Coﬁ’?g gjral%rl%r g}%gl Xwg ?rgr%tiﬂr a”Vo fifteen
carbon atoms, preferably having from three to tweive carbon atoms, and which is
saturated or unsaturated and attached to the rest of the molecule by a single bond,
e.g., cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, decalinyl and the like. Unless
otherwise stated specifically in the specification, the term "cycloalkyl” is meant to
inctude cycloalkyl radicals which are optionally substituted by one or more substituents
selected from the group consisting of aikyl, alkenyl, halo, haloaikyl, haloalkeny!, cyano,
nitro, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,
heteroarylalkyl, -R"*-OR™ -R*-0C(0)-R", -R™*-N(R™),, -R"-C(O)RY, -R"*-C(O)OR™,
RE-C(OINR™),, -R"-NR™C(O)OR™, -R*-N(R™C(OIR™, -R™-NR™}(S(O}R™®)
(where tis 1to 2), -R"-S(0O)0OR"™ (where tis 1 to 2), -R"*-S(O)R"® (where tis 0 to 2),
and -R"*-S(O}N{R"), (where t is 1 to 2) where each R™ is independently hydrogen,
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"Aralkenyl" refers to a radical of the formula -RCRb where R. is an alkenyl
radical as defined above and Rb is one or more aryl radicals as defined
above, which may be optionally substituted as described above. The aryl
part of the aralkenyl radical may 15 be optionally substituted as described
above for an aryl group. The alkenyl part of the aralkenyl radical may be

2R 'Oﬂﬁibéﬁyp%%*@@@{;d?@fm@@ﬁ@y% ﬂf %Rmaﬁaﬂe@é@ww Ry ciylalkyl,

AP e TARARI RATEal I o IGGFTRRCLY ) SRR ARt or

istHpstitd etk psnd efirdickajjone. cﬁ@thAayld@la%ﬁﬁyB abdfdrdaaliraldimaliafikyl,
e eI e RS A inuarsied iyl el o one to

six carbons and'R; Is an ‘aryl group ‘attached to the terminal carbon of the

BkeTqalaky! é%lwaﬁ(ﬁ e?éﬁé%f ¥B%§%é%‘*&?%éﬁ€?ﬁ6%&9@fé or
bucycl|cctyydgegaaﬁbmy["raﬂmaltemeystmgoleamf aaﬂmm@mdﬂmyzdmgamg three to

t to f i '
AR TS B AL F AR S TR o

ahamti@*cﬁéwct@adhﬂ gsaudf the molecule by a single bond, e.g.,
cyclopr‘@rgxt@y@iabmw r@m@maty&c@m@h%baﬂgwmmmm WeRing three to

th tated specifically in the specification, th
D At F TS USSR BB e Sppaiyred as
delystdiabovbyareecyeloatry smmnltuents 30 selected from the group

Cons'St'egc@‘a%lbbdr@lk?&%shelg1r£@l9£'&/ h@%@ﬁk&ﬂ%nﬁﬁmﬂem IR SMikyl
aralkyl Cyd?{aég cycloalk lalkyl, heter?(%clyl heteroc clya

i@ eRpARRFEeR ES fRNEd W%(ﬂ?ﬁ)z
a?ci&a(ﬁ@ﬁ%ﬂ.éf Hi" eﬁﬁ(ﬁa@l}{ fediicaRhayEEO) MR )25 ubstituted as defined above

o s R
ppiietesas ﬁﬁ@weg@%ma Jrnaosoftadices)2 (where tis 1 to 2) where
each R @4®2mmmly Ryshogesn cyb@)@lkwbim|%ﬂ©éh, sy elsalkylabove

cloa I I heter eter eteroaryl or
ﬁ g%’/aa! ¥\'f’ 1acﬁa§%r¥ n'aapengen‘ﬂyﬁ dl?e(%%r?ﬁy}c;'; ép S riu ?Yt)%r
bmnchédsaw@tléﬁedmsamiaéﬁﬂéﬁbmém api-madty RS @edkyl, haloalkyl,

cycloalkykcyetoalkylaimcarmiorsatiidrisiesgsyclyl, heterocyclylalkyl,
heteroar Eéll orb5 heteroarélalkyl and where each of the above substituents

is unsub Y. SR ALRINkIReRS BEANSRRIAKG! Tarhispugstiuted by
deéinedraloive!th eaditg three defirsix ehdyen agonisluthen@i@ odfickoatikpthyt,

(Adisakman eﬁa%augragwtqtﬂgo%nqgﬂgﬁé RpAY&fgr a cycloalkyl
roup. "C3-C,2cycloalkyl" refers to a cycloalkyl radical as defined above
%at}yfp{@q@rggq@propy[ 1-bromomethyl-2- bromoethyI and the like. The alkyl part of

the haioalky! radical may be oplionally substituted as defined above for an alkyl group.

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

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

atoms in the heterocyclyl radical may be optionally oxidized; the nitrogen atom may be
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10 twelve carbon atoms. The C3-C,2cycloalkyl radical may be optionally
substituted as defined above for a cycloalkyl group. "Cycloalkylalkyl"
refers to a radical of the formula -R3Rd where Ra is an alkyl radical as
defined above and Rd is a cycloalkyl radical as defined above. The
cycloalkyl part of the cycloalkyl radical may be optionally substituted as

Qﬁf&%ﬂ;ﬁ@%@b rhizdar @TFQM@'%@’;%V&&%Q&Q%d?& ?%ﬁb@@?@&ﬂb%ﬁﬁi@@gmklated,
eo na supstituie efin apo or IC
e (Vo e AR A AT SR s
thmwmem@mhMOmmmiO@@yemwwkytxadﬁxbélrmlay
%r%ﬁ%?l&%@ﬁwﬁgﬁ%@%m@%@%@of r Q&X&&%F&QHW |2%QHB;p%9dmyt

'Halo" refers to bromo, chloro, fluoro or iodo Haloalk I" refers to an al }/

2aeiery e esezaiay bipse 'QWEtRWG%QV'oﬁ@‘BFWFQ hRrPLdiRgs
py alefidedatroastieigy) ttéflconairethyl, tdtﬂmmmetﬂaylydmphmmgmmbmorpholmyl,

|
e S T R P o R
plirRnies PRaRAahAY BeeresHicRjieutbetaeg é@@@m@&'ab%ww fgninclude
aéw}cgf@m ramgaékwlné@f@é&i@h@?l@A&g@%;ﬁ@@k@w ?ﬁ)gﬁﬁwh@m\éﬁor more
stitute one or more nalo radic S 1N ove, e
U e R AR NI e T
hallerilesny araticabreathise® pntmaﬁvyi,smﬂmumlaéiﬂéf@mamwmr an

AU ROekelerasKelyhdRiRis 10 Realabie, ik, LR mepbeIRt.oc(0)-R™,

nop-aromatic_rin radlggl which cansists of carbon atoms and frol e '%%6

e NeerbatmE OB oot TS BrorB oG o A odl. dkygen

R G-BgRUN CroiR Grpe Sas(Bf s M ionhene t eterozyciyl FadpDRAyMIwre tis
{Zi“ég‘OWG'%&'RW(E%HHEXQE%% %@ﬁé{ C&@“”@@)fxﬂ@m WRLGE {RQY 15 2) where

fused or bridged ring systems; and the nitr g?en carbon or sulfur

SBCQthéSl#Pf’r?é’?féi%?&it%?ﬁ%%ﬁ”%ﬁ’aﬁ‘b@%bﬂ@#% bvbyaussaiktheycloalkytalkyl,
arwogmgmﬁetmayyb@l hétepsionallyicyateraicac antdhedaeienrgyelyth R™ is
ra |cal artially or fully saturate fsuch eterocyc

R R e ! T S R R R i ana

ﬁﬁnﬁaﬁoﬁllﬁwlﬁhhlé&ﬁ@brﬂlh?b@@th|%ﬁaiﬁsj}l Q‘s@}ﬁa%‘dlaimyl armoaﬁm@nnw
ﬂ@%@#ﬁ@ewnq*@aér&g@nmwwmw BrOXRRIBSFAZIOY a2rP¥PRIRES N fie

SR MR A B Ggh SRy, et hyarofory, ttnanyt
tetrahytefishaidrabyolyiorpfestingla tetmnoyphbliagial as defined above having
fROAMYRhAIRY, and & 1digxasthiomarpRoly bidpiess siiefuted as
defined above for a heterocyclyl group.

"Heterocyclylatkyl" refers to a radical of the formula -R,R. where R, is an alkyl
radical as defined above and R, is a heterocyclyl radical as defined above, and if the
heterocyclyl is a nitrogen-containing heterocyclyl, the heterocyclyl may be attached to
the alkyl radical at the nitrogen atom. The alkyl part of the heterocyclylalkyl radical
may be optionally substituted as defined above for an alkyl group. The heterocyclyl
part of the heterocyclylalkyl radical may be optionally substituted as defined above for
a heterocyclyl group.

"Cs-Cioheterocyclylalkyl” refers to a heterocyclylalkyl radical as defined above
having three to twelve carbons. The Cs-Cyrheterocyclylalkyl radical may be optionaily
substituted as defined above for a heterocyclylalky! group.

"Heteroaryl” refers to a 5- to 18-membered aromatic ring radical which consists
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otherwise specifically in the specification, the term "heterocyclyl" is meant

to include heterocyclyl radicals as defined above which are optionally
substituted by one or more 10 substituents selected from the group
consisting of alkyl, alkenyl, halo, haloalkyl, haloalkenyl, cyano, oxo,

thioxo, nitro, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,

dreianesy ehdalk v deteroaiyidmiereariatom s BesdR d AorRth® Gddp Bokdisting

-R15-N(R14)2, -R15-C R -R15-C(O 14. -R15-C N(Rt4)2 .
B ) B e RO 1B BRSO
fehide a anesR)ic. RIFECONIORIS (BEESYGECITY $ysHM RIECE (@Y1 Rgude
DG 6t b000 Ao A0t enL T (R oF SlRreaneT aech
IS Inaependen rogen, alkyl, alkenyl, naloa , CyClOoa, y .
AP R Y e SR RLEEaS eGSR Rv es SRy
dnedenoaythl B ewids RiSiseire pendenilyitedirecidepntpaarisirgight or
tﬁgfg\aﬁﬁg?zglwlggﬁaz iﬂgﬁgﬁgﬁ'ﬁ rf‘o!?ﬂp ;b%%gomﬁé@ i%@”%n%%%hrany!,

, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, 20 heterocyclyl,
britersEve YNz Pt R A ARRTB H PRI PRIV HS B2R R R thle
@@@&h Lﬁubfﬁlti&ﬁmmseudaawbaﬁhﬂs@héim(Eé:ﬂwﬁer@www,"weﬁ@mrt@zasy[,

eter | radical.as defined above having three ta twel r The
St e S T DA
feda povyoRp i eARly | 2BTidRERYb dYeR Al kjdarelstdsoind phdidadeinteisstrdaligy!,
iﬁ?%‘ﬂhﬁ.fﬁ%@lﬁ, aa@@riagdjgé&aaigﬁi%ﬁgéh@ygamn,Fl%flk_é&@yt oxiranyt,

eteroc radical as dertined abqve, a | e netero IS, a
e N S A G R
ekt odicaticintienyitziggh momidmye pykgepan| ofiteraiteyboyongskgl/.
5@.}948% ma%%ﬁ%ﬁﬂﬂ?%@d&HB%‘}H%@&@#W&&!&%\(%QE& aligyk grpup.

he heterocyclyl 30 part of the heterocyclylalkyl radical may be optionally
A A SRR aHs{féwas?H&%mW@%ﬂﬁa“v in‘the specification, the
€3 Glkbheteroogatydalitorefel(sitonatbeiand epciykiikyt efinati ah clefineith are
9@5&& I %W%&i{mgoeb ﬁ}’w"eelyr%%%bé)u f %ﬁt@%‘g@ﬁé‘ﬂ?ﬁ%ﬂ%’ﬂ%lﬁ%' consisting
radical may be optionally substituted as defined above for a
pledbind catgs kel ol o gy HEaoRIke Y| revaRorP¥O5 thieXes iemBdtedf atky!,
aremakg reyeisakgalkyhicki 61085555 neSeed SATDRIK AloRIeRAE, framPoefalkyl,
five %ﬁe{o ie] L ted r%”@ R,0rquiR isting,©f nitragen, oxygen
é% i ufu’r.%o[rgf)%tzﬁg ?s&es‘b tﬁﬂ(ﬁvgh%hn:%éﬁte%arﬁzg ical 'may be a
FROMG(GRNCRE Y oRE - MBI O) Bt Aci iINIRG SHERIM’ WRIBIN (RAY (PishuRe”)
fuseekanbrdges tag SyERHST afdhe: Nitioges, oaruaRIFEUliNREHOMS o 2),
the 5 hgteroa{r\}/ radical ma){ be optionally oxidized,, the nitrogen atom ma
B@doﬁio-l%@ﬁ (R™), (wheretis 110 2) where each R is independently hydrogen,
alkyl, alkenvt, haloalkyl, cycloaikyl, cycloalkylalkyl, aryl, aralkyl, heterocyciyl,
heterocyclylalkyl, heteroaryl or heteroarylalkyl; each R" is independently a direct bond
or a straight or branched alkylene or alkenylene chain: and each R is alkyl, alkenyi,
haloalkyl, cycloalkyl, cycloalkylaikyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl,
heteroaryl or heteroarylalkyl, and where each of the above substituents is
unsubstituted.

"C4-Cipheteroaryl” refers to a heteroaryl radical as defined above having one to
twelve carbon atoms. The C;-C;sheteroaryl group may be optionally substituted as
defined above for a heteroaryl group.

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

twelve carbon atoms. The Cs-Ciyheteroaryl group may be optionaily substituted as
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quaternized. Examples include, but are not limited to, azepinyl, acridinyl,
benzimidazolyl, benzthiazolyl, benzindolyi, benzothiadiazolyl,
benzonaphthofuranyl, benzoxazolyl, benzodioxolyl, benzodioxinyl,
benzopyranyl, benzopyranonyl, benzofuranyl, benzofuranonyl,
benzothienyl (benzothiophenyl), benzotriazolyl, 10

dgm{égﬂi@mmﬁéﬁ&@dm@%@ﬂ carbazolyl, cinnolinyl, dibenzofuranyl
furany|, .f ranony th azolyl, i alyl. in [0 I ISO
"Heier 9/ goﬁil gé addca% %q] %rﬁlﬁ}ﬁyrldl ?ﬂi glf‘als r&alkyt

indolinyl; 1 O zin |soxazoy Gxa
@ma@e@wﬁylemazmndﬂﬁfam h@hmlmwwpﬁ@soihimwbove The

RIERAFAZIAN . o@meﬂé@mawwégmemﬂgyww@&wau %MM%@H@H&YHM

pyrazinyl, pyr|m|d|n pyridazinyl, quinazalinyl, quinoxalin I 15 quinolin
RN RO AU, TR RAADGVR PN AR oy bs
dipadm%/ Mthw@@anweﬁnmabmaﬁ@d ailekwigerspecifically in the

e a0l e ds e

as defined above w re o one or more

RAbRatiepes L BNetIe FHBAT ﬁieraﬁouTﬂﬂé&vsﬁ‘snhat%?@Wlkmﬂw "Raybe
brsHeatyl sb@&h@l@yg Sy mémw@hﬂ@f@amlkﬁrgﬂﬁyb 20 cycloalkyl,

loal t t lylal
i ot R e G AR R B
qsa:laalks(t(@)mmﬂlnmgbwﬁmmm@temlrﬂﬂma)@(@};ﬁr@ above.
TROCY BMM%@R)éﬁIlr@)n&é’%@téya&amy?)ad%aﬁ(@t%@f%@ aiusitied as
g{ -R15-S(O ftRlG (WheretlsOto ig nd -R15-S g)]&éﬂ(lﬁ) (@ ere!tlﬁ( i
B RpRIR GAAFRIPIYIRiRN ﬁﬁ?*ﬁyﬂ?&@é’ 25 AR EIRA Y oY
helioallyhcheloplioyialby sidatiytatkgl definatalkylchiereadsetphry! group.
heterooychdpliMieleypac arbaieiariyiaiinls fARLA1IR R WFeReRdRMllY

a direct bond or a straight or branched alkylene or alkenylene chaln and

AkenvRes g Hednashapo YR iy BiaIgAndyerisakam s ingr poove. The

nsalivhrfieierosyely héteterpppylalikndditeteraand onthelshpauplkelitytbaas defined
here each fth bove s it

e e P MR B e e N B et st o

@h@@"mb@'@ﬁmﬁﬁﬂ@mgﬁf 'Fh@V@iOCﬁ'?ﬁléi@?&SlaQWg%up may be

0ptionauw&éb@&mped@@réi@fw%E@ap&arﬁ@rfarh@ﬂar%tﬂ@mwre Ra is an alkyl

Cl2het refe eteroar Iradlc fln bov hav

) SR B o B SR oM G R 0 L A ol on
amloaédtgnswbsmme@!&ﬁ r&@tmﬂﬁ"é@ atkat/ea‘@roathetbydmwa;gka)w Oup may be
?ﬁéﬁmm&wht&%&s@%ﬁae@%;ﬁle%%sz ipulasrRaRf where Ra is an

alkyl radical as defined above and Rf is a heteroaryl radical as defined
above. Fad12hydroxyalkyl” refers to an hydroxyalkyl radical as defined above

containing two to twelve carbon atoms. The alkyl part of the C,-C,zhydroxyalkyl radical
may be optionally substituted as defined above for an alkyl group.
"C4-Cizhydroxyalkyl" refers to an hydroxyalkyt radical as defined above
containing three to twelve carbon atoms. The alkyl part of the Cs-C.zhydroxyalkyl
radical may be optionaily substituted as defined above for an alkyl group.
"C+-Cyohydroxyalkyl” refers to an hydroxyalkyl radical as defined above
containing seven to tweive carbon atoms. The alkyl part of the C,-C, hydroxyalkyl
radical may be optionally substituted as defined above for an alkyl group.
"Hydroxyalkenyl" refers to a radical of the formula -R.-OH where R; is an
alkenyl radical as defined above. The hydroxy group may be attached to the alkeny!
radical on any carbon within the alkenyl radical. The alkenyl part of the hydroxyalkenyl
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heteroaryl part of the heteroarylalkyl radical may be optionally substituted
as defined 5 above for a heteroaryl group. The alkyl part of the
heteroarylalkyl radical may be optionally substituted as defined above for
an alkyl group. "C3-C12heteroarylalkyl" refers to a heteroarylalkyl radical
as defined above having three to twelve carbon atoms. The

&gu%?dwéf %r@éﬂb!}?elwlsﬂ?%ﬂﬁﬂ@@ﬁsb@ew ' Vﬁ%p?“tﬁf@h?‘?mwed
apove roar eteroaryicycloa I

radical F Fﬂfﬂ}’ B\Q\Lfg \5%?5 iQvg" er %?@é?&éjr ﬁéﬁﬁﬁ%ab""e
cammesagmmtwmam@n pacticnl Abalekeosl aacvel tHEHS &/ctoaliopypieny!
Qkibg H-%‘ﬁ Wr’?éﬂ?'é%ﬁt‘dk%@'Q%@%Q@b‘&@@'%%éﬁ&ﬁ?%%p

defined orac cloalkyl group. The heteroaryl part of the
heteroa¢y1€yé?é59TR§5V%¥58Wél W&?B@ %Mﬁwgiﬁsgtﬁm&&%zsaa@mffaad above
aheyeify tarbetemméy(}@tenmrﬂﬁoddetemaraqleéh@nyértrefehs ©,Lradicahghikenyl

e T
heterodhyRIReM radiedin&5fee pticering! sipketee s Beftfewhahdle is an

fpbRRGEEOARY %Qiéﬁs T&eng ke Yb RarafibashataieanIkeRERHER) attached

tm % substituted as defined above for an alkenyl group. 20
%r %%/lcarr ?s to a radical of the formula -Ra OH where Ra is an

alkyl r%balmd@ﬂﬁ@dsdbweelmemw gedinpchadppise tiebhchadetitthed by

aed raeicabraany Garhen Yitve e alkr Lacicady h?r?ékédkfﬂadéi%mﬁe
%}/rox%ﬂlkyl group may be optionally substituted as defined above for an

pRaEal s irrBigaaly sYeRINtRS A AFERSR IRy EriRIRARYY! aroup.
definedGbOyet2foatiytaiefeg twa tatweblieycaxbionl atodesindtemdkylEaibgbne to

IS5 s o e
@Q&“@aﬁ%@@é?ﬁi@ﬂ‘ﬁﬂ)@%%ontammg three to twelve carbon atoms. The

alkyl paﬁzﬁ&%’@k&y%ﬂmdwvﬁt@df wméabmayén@agwmmubstmﬁg@amyl
as define bove for anrﬁlk}/n I f%3%m{9; aIkyI referst an
S’IJ{OéIllpoxyaE ra ca as define P51 aining sevencfoyt%/ef\% &fbon
@P@m'EYISQW@M@QF\@G@‘M@BQF@fd@dﬁyamﬁtlk}‘h@r ieePmay be optionally

su bSt't'{tﬁft%lt@ﬁgﬁﬁg@b%r@fo@tﬁf@bﬂm rddarReyadkany |al56€%rﬁatﬂng

a radical of the formula -R OH ere R, is an alkenyl radical as defined

G R R B SroLevey B HISRRREY 0 Aert CRiaelat e
anyafarboahwithifvothardkemiaadpald he alkenyl part of the

PO MR RAGE QR BRI 50 e e APt fuo

for an alkenyl group.
four rings wherein the rings are independently selected from cycloalkyl, aryl,

heterocyclyi or heteroary! as defined above. Each cycloalkyl may be optionally
substituted as defined above for a cycloalkyl group. Each aryl may be optionally
substituted as defined above for an aryl group. Each heterocyclyl may be optionally
substituted as defined above for a heterocyclyi group. Each hetercaryl may be
optionally substituted as defined above for a heteroaryl group. The rings may be
attached to other through direct bonds or some or all of the rings may be fused to each
other. Examples include, but are not limited to a cycloalkyl radical substituted by ary!
group,; a cycioalkyl group substituted by an aryi group, which, in turn, is substituted by
another ary! group: and so forth.

"Prodrugs” is' meant {o indicate a compound that may be converted under

physioiogical conditions or by solvolysis to a biologically active compound of the
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"C2-C,2hydroxyalkenyl" refers to an hydroxyalkenyl radical as defined

above containing two to twelve carbon atoms. The alkenyl part of the
C2-C,2hydroxyalkenyl radical may be optionally substituted as defined

above for an alkenyl group. 5 "C3-C,2hydroxyalkenyl" refers to an
hydroxyalkenyl radical as defined above containing three to twelve

Emm amnus. thbeatkemypbipart mfémwrﬁé@bm@:yalkmf sacticglomad/of the

A ARTRRe MR S B R A b B wren,
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quﬁlamagdmmrﬁlwwbwm:MMa@rﬁeah@&tsawoi@arm@rﬁiaﬂaﬁ graup.
mammaiERYRakKh r@é%fﬁa%e#ma@akbx& #r88:dgdinaabayertRving4

one to 15 six carbon atoms. The C,-Cé6trihaloalkyl may be optionally
ElRsRLREsEd8Med above for a trihaloalkyl group. “Trihaloalkoxy"
refers foctasstad of phadfogsisl areQIRA whdigp. i1 adtifalGateghugeoagpNasel

9§ v@ﬁf V8 Tﬁ%tghékggﬁ%é gm%aﬁé@%lh gﬁ% AR BSrriers in

optiorally substituted as above for a'tr rou

Brug Csin eaiRskyR R RS, rﬁmr&aaz&w@ar@atﬁgid*éﬁﬁ@a%a@

Paryigo R Pectl SINTABER atamish Bheiteofpbithal aallkosy @f@mmawm

optlon%% g,ubs;ltut d as defined ali)?vef atrlhaloall<e &g&%gg

s0 meant o lnc ova rriers which
ulti-ring s?ructﬁre reqfersato a multicycli€ Ting system co prlseddoﬁéI ?

r&igaaw;s aftizectartpeyints Hre 1rn@ép@m dewg \yéﬁbwqﬁmﬁﬁire@dﬁ)awmstered
By mamPeiRrPsYsEOTHsiRIga AsoAGINRY @m@n@ﬁeﬁw%@&éﬂaﬂm by

be ofptlonally substituted as defined above for a cloalk %

R BT AR S PRI RRTRAT BT TSGR SHETI A ey tha
fFacihiftetangciyt ciagvbd, ejitienal lpusubstdutpdadistefimedvabovbd pagent
%ne abflﬂ%?%“%&qh ﬁ%tﬁ[@@rﬁkm@y&%&ﬂ}%ad%%ﬁﬁgﬂﬁmmm a

bove for a heteroaryl group. The rings may be 30 attached to
DAY ASUIGA %Fﬂ@@f@&%%reﬁ‘%b“’rﬁ@"@reﬁﬁoo?rﬂbi@WHBéWaWB%‘fD@e‘H‘{BWg of the

@ﬁﬁbo@ih%lf tﬁmwlmhmnbtﬁr@dmmmmﬁhﬁm autyetgalkpheadicidrm a free
stit b | fit |
A A T TR S D e

bmmg&*mtﬁdéam@tmuwfeaéem PELERPIRSemAYse ebriceb@Lattier
%d@%i@@g&@@w@@d&am@mmww&aw arkiakegirally active
compo% b?e compound” and "stable structure” are meant to indicate a compound
that 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 domaestic animals, such as cats, dogs, swine,
cattle, 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 aryi radical may or may not be substituted and
that the description includes both substituted aryl radicals and aryl radicals having no
substitution.

"Pharmaceutically acceptable carrier, diiuent or excipient” includes without
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21 invention. Thus, the term "prodrug" refers to a metabolic precursor of a
compound of the invention that is pharmaceutically acceptable. A prodrug
may be inactive when administered to a subject in need thereof, but is
converted in vivo to an active compound of the invention. Prodrugs are
typically rapidly transformed in vivo to yield the parent 5 compound of the

;iﬂx\ﬂ%ﬂ@i@anﬁ%@w&rh&rW@lﬁi%ﬁ&@@v@f@w@@ﬁ@@@tC@immum:sewative,
ers advantages of so tls ue co |b|||t or dela
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Systems," A.C.S. Symposium Series, Vol. 14, and in Bioreversible
mﬁ%tf%%{?’nﬁﬂjﬁg Design, ed. Edward B. Roche, American Pharmaceutical
Assocra%tmmuﬁﬂigamoep%ltﬂssa&%alubesrboﬂwwmdmmenmmmtesbifs
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covalent |ersw IC ease eactlve compound o

Wﬁ«‘/élﬁféﬁ\cﬁﬂ %ﬁﬁﬂ?tWﬁ@?iS%@&q B’i@%ﬁ‘ﬁ’&ﬁ@éﬂﬁﬂ’fﬁ@t@éﬂs I’@t@hé‘?ﬁﬁﬁ?rﬁ‘ﬁl%a“y or

Subjesie Br@@mg@f eﬂnatwnmw@l fofrtegt invenipgamandes Riepaseblynot limited

maqdi functlo resentl the compound oft e invention. in
B R A R SRR s L HAC Lo RO S IR RERY 88 hna tre
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Ripdruegs, 'Q@H%E@”&%@HF&@ Lhdhasinyvention Whareh:su vl ax, BBHRSC acid,
or mercapto group is bonded to a up that, when the prodrug of the
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acetate, formate and benzoate derivatives of alcohol of amine functional
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MEJE&#F&@%EIHH&&@%HPE%C&%@Q&H ﬁ’rgﬂ%ﬁ@%ﬂcﬂ ¥ladeeans dhdcetic

the aryl radical may or may not be substituted and that the description

fifutBLESYRM G AR aR 3 Radicals and aryl radicals having no

"Pharmaceutically acceptable base addition salt" refers to those salts which retain
the biological effectiveness and properties of the free acids, which are not biologically or
otherwise undesirable.» These salts are prepared from addition of an inorganic base or an
organic base to the free acid. Saits derived from inorganic bases include, but are not
limited to, the sodium, potassium, lithium, ammonium, calcium, magnesium, iron, zinc,
copper, manganese, aluminum salts and the like. Preferred inorganic salts are the
ammonium, sodium, potassium, calcium, and magnesium saits. Salis 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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substitution. 35 "Pharmaceutically acceptable carrier, diluent or excipient"”
includes without 22 limitation any adjuvant, carrier, excipient, glidant,
sweetening agent, diluent, preservative, dye/colorant, flavor enhancer,
surfactant, wetting agent, dispersing agent, suspending agent, stabilizer,
isotonic agent, solvent, or emulsifier which has been approved by the
dnitrabRiatesdprd anthiidgNaBitairlionAsHiRiRgGBsaap@ble for use

in humans or 5 domestic anjmals. ','F?harm%ceuticall acceptable salt" .
et e e N
matairad ditrethaalttie chere sthie segdteuititha eghico shmibi logitalglucamine,
flssibrResandRIgRRE ARG harkss WlichaiR nabbialngically

or otherwise undesirable, and which are formed with inorganic acids such
NsthypiRstidinfiRe I eFaivtANSHEAMS, IRATHHRSMRISENR e S aTRamc fares are
iBifpio @B osEhgtierasid anshtiemlie ranetioyganie Atiteisbekymsibeitcholine
Q@ég”ﬁ%ﬁ%to, acetic acid, 2,2-dichloroacetic acid, adipic acid, alginic acid,
ASCEMIC acid, aspartic acid, benzenesulfonic acid, benzoic acid,
4-acet&Midotiusiadications eadiptfoficariie eANpIRemPoIsdIfdae dygntion. As
GORNIRAEIH, 1HRNENIS "s6ichteariMic RElth sqohaitieasid colnparris aedoibr:
acid, @/dag]ic acid, do%egﬁ)sulfuric.lS acid, ethane-1 2-diFquPnic Taci?l\/ -

AUS TIPS AICUBRY SR Fh SRR B e AR PR st e s gt The
swlich g atagtasievatsd, igemigiccasitlihgl scblatptoajctacid; yltatenidlecigtively, the

SUHRHHARIG, 34 dr AHAMICARI IO HIRILC el odaPX BRI A ent invention may

glycerophosphoric acid, glycolic acid, hippuric acid, isobutyric acid, lactic
SR a8 AOpRSATE ARt dnG R MERe WIRIR: ARKerAlRuReRURY Fatfo ARSIy drate,
miantiels agidhydeihanesuionie asidyah seithacidi2dponding solvated forms. The
naphthalene-1,5-disulfoni id,.n e-2- i i

S R o S B R P s sqpourd
alite jpupitienBRY, Parbicairin AoMEHIsIRusarRIe sreR R BIIC AOVBR RIS
a6k saliewie i dod-ninosalicylic acid, sebacic acid, stearic acid,

succini¢ acid, tartaric acid, thiocyanic acid, p-tQluenesulfonic acid

ifluorgnd U B RSO ER SR S e e 1R R Bl St he
mvesptabiedasecaiiiditioarsatthrefeeptediole suitonhic Helbiein oftthe biologically
biglagicahshiariivepresand Rgretieas thedres Reidsmyhiniuaseanot

biologically or otherwise undesirable. These salts are pre e}red from
Bﬁﬁﬁmﬁ%ﬁﬁﬂ‘W}8F§8H§€b6%§é"8?%3nd%?ﬁ%ﬁi?b%fé‘é"f‘aﬁﬁé‘??g% Ycid. salts
derived Tranapeotigahietiadivs arohuchd, letdrate that dimtited aba ttrergodivhof the

PRI DD AT R AR GRS R A BRSIR TR RLARS; 3Qufficient to

copper, manganese,'ammlnum salts and the like. P(e)gerred iInorganic salts
gfechiecaimenb it e Eed bR WRERISRP taRIIRe I eeRRSeSIRitioR8 the
SalssierekfEBm a human. The amount of a compound of the invention which

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

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

(i) preventing the disease or condition from occurring in @ mammal, in
particular, when such mammal is predisposed to the condition but has not yet been

diagnosed as having it
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organic bases include, but are not limited to, salts of primary, secondary,

and tertiary amines, substituted amines including naturally occurring
substituted amines, cyclic amines and basic ion exchange resins, such as
ammonia, isopropylamine, 35 trimethylamine, diethylamine, triethylamine,
tripropylamine, diethanolamine, 23 ethanolamine, deanol,
2-dimgthylamimetihg o, Rediaiplacomiiteiinaleo] arcietictpiedslalomnesnt; or
lysine, atgini istidine..caffeine, caine, hy i I ;
petaing ben S e AT L e e Gl ez e W the discase
Phegiiificamine, theobromine, triethanolamine, tromethamine, purines,
piperaﬁi@?sem?éi@iﬁfh% Mﬁt@gm&@@i@m@@w?m- rraaggaeaﬁnslbme like.
Particularly preferred prgapic bases are_isopropylamine, diethylamine
DIRCRBIHRTRLY S AT Graives 16 BIEh R PR P S Raain ey o
Bitera dryeal fzagetieeproenide atbal\wilelaglthe covh peubrEofwhekadeuitiend it is

srisrRARE RN IBHA ROVAR IeR IR nagaressithat comprines:
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solven%@%@é@é@@@ﬂﬂ%ﬂ%Rﬁ&ﬂ?ﬁ;ﬁﬁi@b%}gﬁ%ﬁg&?@%&@ﬁg% galts may

hydrate, in ng a mono Iydrate, di rate, sesquihydrate,
ERALRAIPRBS RFAARIPEVE AR thEaTte RN A ENBY<IiHE SRrEspInGRR I deNeRd
fensrebhee kS anypasndept dhp inventiomanayiedyur selvaiasinviilesiof
ther cases, the compound of the dnvention. ma rely retain _ .
e R B R r T e e B R Lt e
Bisiventinvepiirmaceanidal icokfrositisichrerssitle Beoiislasorebig their

cRERRUAd fhaveRiRR-RN A Maduptgenesalbacceried s bR afit fof- and
the delivery of the biologically . 20 active compound to mammals, e.g.,
ﬂﬁhﬂ%?@?@d‘éﬂyab%%%%b}ém%& I’Fbﬁ%[ﬂ'ﬁ%%%ﬁﬁ&ﬁlf?‘é%@%ﬁ’t‘é%@r esolved
gsirmiecsnadnitnTts! deokwdipien tsuitfeasfoi? 'O heirape whigallpafieotivé/zan domt”

LElRES IR d0LAmBUL RS COSARRN RELALING: RV BERI P ISRV ers of

administered to a mammal, preferabléj? human, Is sufficient to effect
SRR HRHRE RBEINC Y SRPEtas-Atfasiuietl HiSdaOSrEBIRbESN in
toenBbumasTiia R P e abiyd gsvaret it &sameasnt dievisemgbantb ofetieforms
%}\éearllé'é)ﬂ\ %’é’r%%@?] Sanstitytes a therapeqt!cally eff_ectlve amount will vary
epending on the compound, the condition and its severity, and the age

of the rﬁéﬁﬁﬁ‘%@iﬁfbérfréﬁ@éw‘batc@ﬁp@én@é%@%Fﬁfé@fﬁﬁﬁtﬁw @W@'Fﬁeb@f‘d‘?d by
géiaane PeHds taeriling dereeganebindiscpeiBraenreges apsida Siésnot
%i’%?'lc Saunrgeéable. The present invention contemplates various stereoisomers and
mixtures thereof and includes “enantiomers”, which refers to two sterecisomers 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 molecuie. The present invention inciudes 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 to which it attaches. For
example, cyclopropylethyl comprises an ethyl backbone with cyclopropyl substituent.

In chemical structure diagrams, all honds are identified, except for some carbon atoms
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30 "Treating" or "treatment” as used herein covers the treatment of the
disease or condition of interest in a mammal, preferably a human, having
the disease or disorder of interest, and includes: (i) preventing the
disease or condition from occurring in a mammal, in particular, when such
mammal is predisposed to the condition but has not yet been 35

HAEN9ELEashaY BB E el I Hio R 10 8 AIFRRSC S ORI KON b8 the

arresting its development; or (iii) relieving the disease or condition, i.e.,

¥ ?B?Hg regression of the disease or condition. As used herein, the terms
"diseabet axamicenditiombmey béfaged 5 (e asheetdedblgtorenaytiseSummary of
HLTRIRDBH AL LRS PALIGHIRE mAIRGY R ORdERMANAN BRYS. RKNRWR® R?,
causative agent (so fhat etiglogy has not yet been,worked out) and it is 5.
FherBfofe nét yBt rdto gt & SR AYEBEEBNT SsdafyHiRREgiy! and R is
zT.ontlifhomr aphayyldreme coteceindeombedaivless speaific. set of symptoms

have been identified by clinicians. 10 The compounds of the invention, or

their pharmaceutically cceptabl may c imone or more

asymmetric centers andYpay thls give\yise tR]enantio ers,
diastereomers, and othey steregisomer} formWy be defined; in

terms of absolute hemistiz=asl (R)- or ( , as (D)- gr
amino aci present invention is meant to include all s i
isomers, &S well as their 15 racemic and optically pure forms.\Qp

active (+) and (-), (R)- and (S)-, or (D)- and (L)- isomers may/be prepared
using chiral synthons or chiral reagents, or resolved using‘onventional
itechmigti esreincls 89 4RI Diding abehial pohenaaiv hdipthidatdompaaritsylic

ib ' in.qlefinic double bonds or other centers of
Erptiaanaange

geo c asy nd unless specified otherwise, it is intended that

the 20 €ofaydbRTHAIERIRS %fh@&ﬁ@%@@%ﬁféh%%@ﬁﬁi@f’s?@K&Bi@@,ddlprem as

fAKLQIEHSRIER IR BaS @ Ftendrtbihes oeludes dhtistereeisomenie, in the

{Sggers tofa compound made up of the same atoms bonded by the same
RULBTRA Y different three-dimensional structures, which are not

interchangeable. The present invention contemplates various

stereoisomers and 25 mixtures thereof and includes "enantiomers", which

refers to two stereoisomers whose legtilBS are nonsuperimposeable

mirror images of one another. A/"tautoiger"” re Stoa proton shift from

one atom of a molecule tg/anotRer X
RZ—W N [ (h
N==N (
y RBE
RQ& Rg RB

W is described, for example, as being -N(R"C(O)-, -C(OIN(R-, or -N(RHC(OIN(R")-;
and V is described as -C(O)-, -C(8)- 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(O)N(RY-, or
REN(RHC(OIN(RN-: and meant to describe a V group attached to the R® group as
follows: -C(O)-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 (1) as
depicted above.

Embodiments of the Invention

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

Invention, a group of compounds of formula {11} is directed to compounds wherein x
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atom of the same molecule. The present invention includes tautomers of
any said compounds. 30 The chemical naming protocol and structure
diagrams used herein employ and rely on the chemical naming features
as utilized by Chemdraw version 7.0.1 (available from Cambridgesoft
Corp., Cambridge, MA). For complex chemical names employed herein, a

M?@#Feéﬁcgﬂqyw%?@t@égﬁwe@@)@f@hﬂ%qum}@(ﬂl?c%%hﬁmus

example, cycio opye comprises WI

SRR BT TR & ety 07 (o ird A dREgrou

mﬁ@ D'Sﬁm@&ﬂi@b r@a@m@@mmmemmﬁ@u ta-Be-bingpalkg,
Biédgfagﬁa 8&0@%&9 %I@le@ 188 yaleneyalkgr éxa@p!ﬁa@yn

com ound formua 11 set

orth above in the Symmary of

%}@h@t@%@h@%\me aFre%@ﬂ?@"%@@%@%@ﬁ%ﬁs'Sl\?(%‘iﬁfib)suﬁs"ﬁiﬁd by
&2, dRBrohe ROBs R /s BB RBanR% W;R%amne@chﬁmy@lragmamg,mR“

RIS D 6 A LA AR

P@e[at@arsmréwmbéinmﬁpr@@émﬁlMﬁfﬁtﬂ@a@ﬁ@%ﬁﬁ&aﬁ@%b

et oo domtior et oo oo etiee (I ot the
6&?8?‘%%33?% BRIl B B Y f’% Qﬂﬁlg‘?p Hlia (1): 6 7

R-R4rRBRGaly Ma:R2:NNORyNNAIRE, - NzNajerREe/BaRSRa 15 W is

e Elg igd, o E{@W@'@c@ﬁ@@'@ 16}{9331)9.(@}1’@@& )or Hore substltuents

-N( ?) (fO )N(R)-;"and V is described as -C(O Fé‘
SrlseiRsibMmaRREPYR AR S Gy a{éﬁa %H&‘!’ é‘rﬁubaé&a'koxyl
Ellovesk ar2- N(R)BI@BuRBYC(RMN @3 3nmmnitro, hydroxy, -N(R™)., -C(O)OR",

-8(0):N(R"?),, cycloalkyl, heterocyclyl, ary!, aralkyl, heteroaryl and heteroarylcycloalkyl;
R* and R® are each independently selected from hydrogen, fluore, chloro, methyt,
methoxy and trifluoromethyl; and R®, R®® R’ R™ R® R® R® and R™ are each
independently selected from hydrogen or C;-Csalkyl; each R'" is independently
selected from hydrogen, C,-Csalkyl, aryl or aralkyl; and each R" is independently
selected from hydrogen or C,-Csalkyl.

Of this group of compounds of formula (1), a subgroup of compounds is
directed to compounds wherein W is -N(R"C(O)-; R' is hydrogen; R? is
C,-Ciscycloalkylalkyl; R® is Cs-Ciralkyl or Cs-Ciqalkenyl, each optionally substituted
with one or more halo groups; R* and R® are each hydrogen: and R, R® R’ R R?,
R% R® and R* are each hydrogen.

Another subgroup of this group of compounds of formula (Il) is directed {o
compounds wherein W is -N(R")C(O)-; R' is hydrogen; R? is C.-C-,cycloalkylalkyl; R® is
Cs-Cyocycloalkyl optionally substituted with one or more substituents selected from
hydroxy, C,-Cstrihaloalkyl orC,-Csalkyl; R* and R® are each hydrogen; and R®, R*® R/,
R R® R®™ R° and R™ are each hydrogen.

Another subgroup of this group of compounds of formula (I} is directed fo
compounds wherein W is -N(R")C(O)-; R? is C,4-Czcycloalkylalkyl and R® is
Cs-Cq2hydroxyalkyl optionally substituted with one or more halo groups; R* and R® are
each hydrogen; and R®, R® R, R™ R® R R° and R* are each hydrogen.

Another subgroup of this group of compounds of formula (11} is directed to
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R2-N(R")C(O)N(R')-; and meant to describe a V group attached to the R3
group as follows: -C(0)-R3, -C(R10)-R3, or -C(S)-R3. In other words, the
description of the W and 20 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

o%Hram@Béwnb@lémgaﬂﬂhmaq@ygfftg%{m@g@ﬁlwfuma@c@adglkyl?:ky1 RYis
to Cc s wherein x an ac selagted from _g,
ORI, B R R RGP L9, Tidpenienty Seieo o SRR
dtych@@@hydr@@ﬁ%alkyl R2 is selected from the group consisting of

C7-Cl2alik SapGrelspivb Zu{%%?éb!%&yﬁégyéf %?n@ﬂaz@#(f%W?é'&@d to
C3-C12hydroxyalkenyl, C3-C rCB{clo{alk |, C4-C12cycloalkylalkyl,

CTPRNSA IS WI-ABR Rt By IR aREEE: (ircter sl R' s
@ach.R3lkylaptionally sutbstitiecviy creooraer suhtisituantsispteciectly

onsist | ’ Iyl 8 8 7
B ARy ot A P et e and RO RO R
ﬁﬁeté?od?yicﬁ:lcﬁilﬁﬁ ?%QIEFSG%WE‘&Y%D%% the group consisting of
C3- Clﬂﬁ&fg(br Qﬁﬁ%&@@“ﬁﬁﬂw WW&W&W fl;rmula (1) is directed to
C3-C12 rxa 3C12 0 3.
fock wgéc‘f‘(l)aﬁ %ﬁ%ﬁﬁ@wla&y r70%?02arai ? dycioalkyiaikyl R'is
mmzmmaylce@mezh@t@rwwemmypr@By@qizsh@t@ﬁbwm iRl or more

SoBatileRalaraandaiion PaaBR? saptianalty, siygaﬂzgut@g@grmospkwereararkys

substituents selected from the grou sisting of C1-Coalkyl, ..
RO AB AR, Aoy, 1 % el C1- By AR

almgarano, nitro, hydroxy, -N(R12)2, -C(O)OR", 15 S(O)2N(R12)2
CyC'“W&n’Bﬁ%&F%@{;&Mm@éX o?‘iﬂMer‘?t‘iSl%%ﬂe%@&tﬂ%BQ@r}ﬁ'%'@%Mlary of

4 and R5 are each independently selected from hydrogen, fluoro, chloro;

%tﬂ%n%atw%aﬁ?@m@ﬂw@mmﬂ&'Pzé IRBAITRACRILCTRORIBES rerein
ﬁ@dﬁﬁ&@&@ﬁ@thﬁ}@@deﬂt&wmwémwﬂmgeo RT3y !;

ST A e e S
@@@eﬁmym@T@tm@@m@@mm@ur@sﬂfyﬁo@at@az@ibewbt%&wfw%pxyafkyl.
emeﬂm@k@ﬁgfﬁﬂg&mgg&m@w i ggﬂé&myl Rlis
O ST A Uy o o Sl iees RGBT ot haiEraryailahe
RACGpteRSoarg eadiChyRirbgEnoamythiRe, cueh, K s RFEqrREy RbFbac®ROy one or
ARALRIBAELACRAVIEQORI AP Sufﬁgﬂé%ﬂé)f)fﬂﬂ@cgr%@foxo thioxo,
compounds _of §ormula (”) is directed “ - 2

C:-Caalkyl, -OR", -C(O)R"", -OC(O)R", -C(O)OR", -C(OIN(R?),, -N(R);,
C+-Cetrihaloalkyl, cycloalkyt, heterocyclyl, aryl, heteroaryl and heteroaryicycloalkyt; R%is
phenyl optionally substituted by one or more substituents selected from the group
consisting of halo, cyano, nitro, hydroxy, C,-Csalkyl, C,-Cstrinaloalkyl,
C.-Cstrihaloalkoxy Cs-Cealkylsulfonyl, -N(R'),, -OC(O)R"", -C(O)YOR", -8(0),N(R™),,
cycloalkyl, heterocycly! and heteroarylcycloalkyl; R* and R® are each independently
selected from hydrogen, fluoro, chloro, methyl, methoxy and trifluoromethyl; R®, R%,
R’ R™ R® R*™ R® and R™ are each independently selected from hydrogen or
C.-Coalkyl; RS, R® R’ R R®, R™, R°, and R® are each independently selected from
hydrogen or C:-Csalkyl; or R® and R* together or R® and R* together are an oxo
group, while the remaining R?, R* R, R™ R® R™ R® and R*™ are each independently
selected from hydrogen or C.-Caalkyl; each R" is independently selected from
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compounds wherein W is -N(R")C(O)-; R' is hydrogen; R2 is
C4-C12cycloalkylalkyl; R3 is C3-C12cycloalkyl optionally substituted with
one or more substituents selected from hydroxy, C1-C6trihaloalkyl
orC1-Cé6alkyl; R4 and R5 are each hydrogen; and R6, Rea, R7, 30 R7a,
Re RSa R9, and R9a are each hydrogen. Another subgroup of this group
0U;”QS’%QRW@M%&JHé%lQWEQFﬂ%F%rQWPQh@‘@%dNWPQHMNﬂé}‘éendent!y
O R2 is C4-C12cyc 1kylalkyl and R3 is C3-C12hydroxyalkyl
V%B%ﬁ'fﬁ%?& Witk er{Fé?‘%Y more halo groups; R4 and R5 are each

hydromm RH, RearRFREaf RErRied)IR9%2 anddRm afesaphunds is
V2088 ImANES LRKPIFCHRAY FRARUP fAF%”BQ?é’éW&%fu armpas(I)

is dlrected to .27 compounds wherelnwls N = R'ish dro en; R2

@@@%%ﬁmamxﬂ%ﬂ%ﬁﬂ RBeEYEs- @*Mafﬁoiyd a SR AR E‘é&sﬂenﬂy
wsémeﬂnomn@nﬁiﬁgae fidfo RARA-E I &6a, Mehargd Kiarifreeasihy!; and R®,

other subgr paoft rou f 1) i
wéggd ta Cgrfp([?u h??éé)w eren R%%%ﬁ%‘)ﬁ ! %1%%%5 ﬁé@]ﬁﬁd%é% of
C4aCcARdycloalkylalkyl; R3is C7- ClZaraIkyI optionally substituted with

one orgene §HE§FHHS%M§W%@@IQ%W frae bade@bounds |s dzrected
C1- C6tr|haloallﬁ/l R4§aZ & 5 are e
are €

REORBAURS A e A St Rty g s ore

s;ib&DMpome@Eddrfnmmaﬂ(ﬂ)grsldmre@tadotnoglﬁfe@dﬁBo@nd:ssa{}hémlarw Ris

pNé GERInay S BYARgey RAJIS A o@é%%!ﬁ?é'%aémct%é #Sm the group
_12heterocycl g dg

yl or C5-C12 heteroaryl, each optionall substltute with

W'&P?ﬁcﬁ%@ﬁb@ﬁfﬁﬁenfgﬁﬂd@ﬁ’é?ﬁeﬁr Blk¥he TR -Coalkyl,
ClaGtihediatky] OF- @realkylw%@nd\w?afaeanh)}f&/‘dre@mcmr‘?  RERBER ),
R7 R n n r

%’ﬁbc glmer‘% o?a%%?ﬁz/e%nﬁgﬁga%%et Q %o(%f/’glgr?? hg%éanmgrt € a“ﬂ’e
frwferftisioad<ykcip of é‘@ﬂfﬁb@ﬁéseéﬁ‘?d?m lﬁdﬂﬂ%’%’ié%@(ﬁ?‘ﬁ?@ﬁf BBURGogen
yhereimand y are each 1; Ais oxygen or sulfur; W is selected from

C(O)N(R and N each.R1 is ind ent
hydroge%%feeéieé: AR S R R o
@m@qmwkwh@p@mmeygﬁndzz BIOnGa@kybikyE-Salkenyl, each optionaily

Gk aby Wﬁﬁ@lgﬁﬂwr&%@%MS&ﬁg&%Uﬁq %Wup conszs’{mg of halo,

C3-Cl12cycloalkyl, C4-C12cycloalkylalky I, C7-C aralk C3-C
TS o SN o IR, 8 CA TR GG Tosticied by one

&%@hﬁﬁe’nﬂmwlalkgﬁbc&a@hmﬁ%qp‘oopaﬁmsmbsgtu%tedibyogaeoontmoradroxy,
SR ﬁ(ﬂ?‘@ﬂgﬁ @%%’Wo‘é%%?@gcofaﬁ?géﬁ}@m@m
@WR]_QZ‘)@)QB:U_Z%O)QN R )2 and cycloa[kyl each

selected from hydrogen, C;-Csalkyl, Ca:-Cscycloalkyl, aralkyi or aryl (optionally

is independently

substituted with one or more halo groups): and each R' is independently selected
from hydrogen or C,-Cealkyl.

Another set of this subgroup of compounds of formula (ilf) is directed to
compounds wherein A is oxygen; R? is C,-Cqshydroxyalkyl, C.-Cyohydroxyatkenyl, 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 halo, cyano, nitro,
hydroxy, C;-Cealkyl, Ci-Cetrihaloalkyl, C:-Cetrihaloalkoxy Ci-Csalkylsulfonyl, -N(R'?),,
-OC(ORY, -C(OYOR™, -8(0),N(R™), and cycloalkyl; each R"" is independently
selected from hydrogen, C,-Csalkyl, C;-Ceeycloalkyl, aralkyl or aryl (optionally

substituted with one or more halo groups); and each R'? is independently selected
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25 C1-Cetrihaloalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl and
heteroarylcycloalkyl; R3 is phenyl optionally substituted by one or more
substituents selected from the group consisting of halo, cyano, nitro,
hydroxy, C1-C6alkyl, C1-Cé6trihaloalkyl, C1-Catrihaloalkoxy
C1-Cealkylsulfonyl, -N(R 12)2, -OC(O)R", -C(O)OR", -S(0)2N(Rt2)2,

Fasrel nggéqeggr@g@gﬂk@nd heteroarylcycloalkyl R4 and R5 are each
mdepe&de 30 se ected from h dror% chloro &‘Bethgl methoxy
and tri n8 ﬂhﬂ SR “t‘z‘? & Jredgaio

mdemndemue@metmﬁmamy&r@g@ﬁmawsﬂﬁam R@, RBaR 2f RiEa,
B%Réas@%raa R Q@H&Q&é&%@e&%@éﬁéﬁ&@@xﬁﬁ%mué}%@ﬂasae%enﬂy

a Ikyl; or R6 and Re ;her or ﬁnd R9a together are an oxo

‘“g%ﬁi?%‘fﬂi@ R sl RERECRIORTa, R B2 R Y Y b RHciog e nd anyl,
a&chnmalﬁeplqmlemM@Esejgatemﬁr@mw&rega@n@nm&awled iBeckeR? inore

| lkyl, <€ 3- kylss .
éug%or ara % g’eeﬁ%}g‘g\} I?Qe 5 IS |n %9%%18 yh%s%laggéd g 8%}(;6@5& e?il gr 'S
@frab@mtm’(ﬁv sHsietas @wémﬂl%mg éﬁﬁb@?ﬁhﬁ@@t@(ﬁei?c:’aﬁ@@@@vén@ @pup
EsHeRONIsHE HiEgatRd ARr6ORYBRINIE \Adjﬁ%nﬁm cangiaemach 1, Ais

A S5 R BN Lo e AR LR, P

&néthwiqﬂ‘éylﬁ@@cbrﬁi tifludaperdaytvasreRed fRem, IR RZE, RECRBA], R,
@ %?@o%'f@y?%?QER‘Qp&pﬁ?ﬁ@b@%éﬁ'?gﬂtﬁfgf@dwgﬁ%o@ mbrt-fatedups):

Of this sub,group of compounds of formula (lll), a set of compounds is
iersh Ro ﬁ‘egﬁﬁ’ﬁaﬂﬁﬁ@\ﬁﬁ{?@ﬁ? ﬁﬁ%f@g{r@ﬁ‘c‘?fc% fealiilyl optionally
substitatedhey snmbahmst@gsmﬂqsbﬂwnﬁsamesteﬁfcﬁmmlﬂw Igiodpected to

%&ﬂcﬁ&ﬂw&%é?é:?n AT ﬁ%ﬁi’é f A B3 i Rﬁc‘?r”é" ?Pgér?ls [% Sﬁ'b%ed

ne or more substlt ecte fromt e group

W“M|ﬁ®%ﬁwﬁﬂ<‘9"tbS?f@@&IR}Hrw@@iﬁﬁ%ﬂ%mﬂweaﬁﬁtﬁﬁtﬁﬁfﬁﬁiaﬂ(fﬁszv\ halo

&b@@@dkﬂ@mt@nw SNPREAZ orfBEHANR ULSHGRARY, oﬁéQ)rZzNéFélﬁ)Qsﬂ;ﬁ:@fﬂd
C CW, & h R iS |gglr$ %?der}th/ elecgeg fr m h dro q;i"f“kyl
i%/ ‘8 BeycioalkyICEP 5P ava FeathR12 |s in rftly6 Eeted
froRetarogjisy, 6&@&@6&&%%«@&%&&@&@”@%1sﬂ‘ﬂ@%hp eXEehpounds

la ( B T ROGRR:
%ff@écly?alk i éjr'%g ﬁ(@;i)t%%ﬁ rﬁ%lg each r(%?ggili g@ggbstltuteds%% g%r?g o
1tué

OSSRl s e e S BB L BRY GRS BF NPt wih one or
AR(@ YRl B Rindre(OFG R irk8risrpleetly| seididadiiyosubgtitoged by

ene. gikjpore substituents selected from the group consisting of halo,

cyano, nitro, hydroxy,
Ancther set of this subgroup of compounds of formuia (Il1) is directed to

compounds wherein A is oxygen; R? is aryl optionally substituted with one or more
substituents independently selected from halo, cyano, C,-Csalkyl, -OR™ -C(O)R™,
-OC(O)R™, -C(OIYORY, -C(OIN(R™),, C-Cetrinaloalkyl, cycloalkyl, heterocyclyl, aryl,
heteroaryl and heteroarylcycloalkyl; R® is phenyl optionally substituted by
C.-Cetrihaloatkyl or C,-Cgtrihaloalkoxy; each R is independently selected from
hydrogen, C;-Csalkyl, Cs-Ceeycloalkyi, aralkyl or aryi {optionally substituted with one or
more halo groups); and each R*? is independently selected from hydrogen or
C+-Cealkyl.

Ahother set of this subgroup of compounds of formula (I is directed to
compounds wherein A is oxygen; R* is C,-Cy,heteroaryl optionally substituted by one
or more substituents selected from the group consisting of halo, cyano, oxo, thioxo,
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C1-Coalkyl, C1-Cétrihaloalkyl, C1-C6trihaloalkoxy C1-C6alkylsulfonyl,
-N(R12)2, -OC(O)R", -C(O)OR", -S(0)2N(R12)2 and cycloalkyl; each R"
is independently 25 selected from hydrogen, C1-C6alkyl, C3-C6cycloalkyl,
aralkyl or aryl (optionally substituted with one or more halo groups); and
each R12 is independently selected from hydrogen or C1-C6alkyl.

(ﬁf@gﬁ‘lﬁ%?dﬁbRfr?mé@}fgﬁol@t‘?b?ﬂgg@é@?g?oﬁ(gﬂﬁ(@31'?2Q~Taﬁ't!®t@gt?@zakoalkyl;
mpounas wnerein IS OXygen, IS (2~ yaroxya , 1
S BRB PSATd Sor T b R Bl kg g2ch R
ihddaprangesitir 3depedrisdroitoinadiyrs hslitatied, 8s-Gheyoloaore aralkyl or aryl

EubsHiMe R SaGeed o s Q{&%QW@%@]Q) Of Nl FYRMs Milpendently
ydg%gf C1-Coalkyl, C1-Cétrihaloalkyl, C1-C6trihaloalkoxy

h

Ereghigrhreifge RN 22k (0)R", -C(0)OR", -S(0)2N(R12)2 and
cycloathithieash & cisripdengnoeiatiy uselaotet Siosehyidroaeny filk- S aikyled to
C3-Cocycloalkyl Ikyl or.aryl (optignally 35, substituted wit .
B e B S S A SR A By
wio-CEakyY Andther isdaarivhisetasiritazentcdmipateids dtrersivlaiarrlyl,
i%hggﬁﬁyﬁ%%li&mt%ﬁiﬂéi?(ﬂf:\{rgqcfﬁéz’ai&iﬁ(ﬁﬂ%ﬁ%ﬁ_&ﬁéﬁ%ﬁ@[ﬂﬁwé )
wnere e aryl par mne - ra roup option sunpsttu )
e oMb Rt R R SHE e b TR T el
CORHURIONORED, A5 OowiTalBalleyl cHel balleybayryhrGh-Gasltbtheoaykilalkyl or
eae ot dhe LhnGikaaralky 'oq)ﬁm|§§e%@m%w sHAstEWed O QDBBUNA s elected

substituents independently selected from hydroxy, halo, -OR" and »
frefes o RFPEPreSTSISHRB YNGR ANy <Ritss iieaa By Snalorrmghe « -COIR™,
DBEHRENLS ERJORE {DOYRHR ‘Groa CorGistingpafidyalR; eyahenyiitiationally
hydroxy, Cl-Caalkyl, C1-Cétrihaloalkyl ~10.C1-C6iriha Yo
e R e R B sty
gs/erdankiipre AvHRA%Ns indesdényd i ( Surdeadsy fraralii @orjshicetictsiiky 1,

LeBEheyeRalyhasalkgromaryltepionalhy sestitited wdkpene=atiyiected

alo groups); and each R12 is independently selected from hydrogen or
@é%gfﬁgﬁ?}ﬂo%ﬁér (layé)'f this subgroup of compounds of formula (lll) is
directe@ftthelB aanicamis witsrefrioinislaxiijers 2 fig i Blosallkowjher subgroup

G35 lkax akeyn 83N 1 GPtinBRIbY S RSIBIRh MG RIRNE % BINS are each 1: A
substituents independently selected from halo or C3-C6¢ cIoalil%l; R3is
{

BIRUGPB YAy SURFrited B BrEasemspe BubetirtRni s iedie #iFdiAch
e peadpntig rssistiter dfdnaloy drparo, fhito, lydvoxyn&iyC6adiydxy and
fiaGAbgaliod £a1EotEnaioalkexy & L Caalkysulionyl IN(LElndently

-OC(O)R11, 20 -C(O)OR", -S(0)2N(R12)2 ‘and cycloalkyl; each R11 is
iR tiemysenssiearitontsalky!

Of this subgroup of compounds, a set of compounds of formula (11} is directed
to compounds wherein R? is C;-Cs.cycloalkyl or C,-Cyocycloalkylalkyl, each optionally
substituted by one or more substituents selected from the group cohsisting of -OR™,
C1-Caalkyl, C4-Cetrihaloalkyl or aryl: R® is phenyl optionally substituted by one or more
substituents selected from the group consisting of halo, C-Cstrihaloalky! and
C,-Cstrihaloalkoxy; and each R' is independently selected from hydrogen, C,-Cgalkyl,
C,-Cescycloalkyl, aryl or aralkyl.

Another set of this subgroup of compounds of formuia (1) is directed to
compounds wherein R? is C4-Cyralkyl, C,-Cr.alkenyl, C,-Ceatkoxy or Cx-Cysalkoxyalky,
each of which is optionally substituted by one or more substituents selected from the
group consisting of halo, cyano, oxo, thioxo, C-Caalkyl, -OR™", -C(O)R", -OC(O)R"",
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hydrogen, C1-C6alkyl, C3-C6cycloalkyl, aralkyl or aryl (optionally
substituted with one or more halo groups); and each R12 is
independently selected from hydrogen or C1-C6alkyl. Another set of this
subgroup of compounds of formula (lll) is directed to 25 compounds
wherein A is oxygen; R2 is aryl optionally substituted with one or more

leeiadf ! o
pueneR S’i‘i“"éﬁs el {%‘Eﬁ Cfg’c’ac‘l *éﬁ?’féfégf?f by
w@aawuﬁaw%etemqy e Sk e
JphemlhWt@fﬂlyﬁadﬁmtedcbygﬁﬂ,@@mhl&wafk?yc@cy@bﬂﬂ}@lrlbﬁtkaikt(a)eyyl
%ﬁ%@cwcl%gﬁ?ﬁﬂgra Qn%eé?%%pefﬁ%ﬁg 8:%@ r%%%a%ﬁﬁﬁ?éwﬁependently

yl or aryl (optionally su stituted with one or more
%ﬁ?@ﬁbﬁﬁ%‘)hé?f@%%bﬁ’"l@lfﬁ?'ihﬂependently selected from hydrogen or

C1- C6auwdwékrs@thﬂrtm§ts@bguﬁ;§ttbgf@ﬂpo@ﬁ@@r@muﬁd& @lﬁrﬁqmu@c(éu)ﬂs
directed to rein fA |[s0 %(ngl %s’?stctl dqf12heteroar
%op'ﬂgﬁaqy su st uted Q%rg Bre <l sstutuen s ’se gc?eﬁ ?rom
grbsiflsosisting et Fﬁaretmmmsz@n%mmOBbadplcoza@MWOOwao C1 Csalkyl,

@@)F?o(d%ﬁﬁ(okﬁt KHO)QRO) cﬁ(@)bdi@@)(?zaﬂd NRCalrbatloaingiodiss,
heny optional g substltuted by C C6tr|haloa

lo
SR BB AR, BRTERY B THaE DRy e e 08k G Gryihalgali o
Ql@ﬁamyblmﬁéeghlﬂéﬁkgllmdmikyﬁemta(rybiwf:ﬂd)ﬁaﬂyi’wbsg'aute@\mhlky[

8”? H‘@&&J&aé?a 39‘6‘?%)&8?{}%@&% R HARAIIGUIN A REL GIRd Holbs):

1-Cealkyl his set of compounds of formula glll) a
§G%§@FB%0H§§W?§%%%%&?W EOM YRS RE fesiroalky
C1- C1%@&@:&@@%6@!@9@@{&0@uﬂvergmuascmswtm@@é pytigirSdmmary of the

| indoly}, indazolyl, b lyl ]
e e R b A

Wﬁtmﬁmﬁn@m Ancadt Sefos s YYospPNSRCSHIBbuU RIS dbeasma mathy! or
ﬁ?z ; m@@ 1@3&WC12 tscw @&lébwggeémfgfdﬁe@a @;lal%(nany substituted by
e ero etero alky eroarvia

O AT CHER e B Imees Tomn e HE SRS SLREL L i HRETS and
grﬁbm@nemwtlﬁé mftchaf’oar@aam bydrogroxenCRECBEIR, FORRLEO)RY, and R™

JOR", -C(O)N(R12)2 and C1-Cétrihaloalkyl; R3 is phenyl

o%%%ﬁ;yw substituted by halo, C1-Cé6trihaloalkyl or C 1-C6trihaloalkoxy;
each RT PO IHEE BERARHIE <Rl 41540 RRHATH A R 47, REPIEAR G Summary of the

(o3ebtoycimatiogl, gralkydfarcanpb(opsariadym 8ld3$ﬂ1u$eﬂrmtécnnecmmpmnm$
%gé%aofﬁeﬁ& £ eaeR RIZISINARREIIRNIN RSB AODHPPLG98 Uiyl or
ethyl: R? is C1 -Csalkyl optionally substituted by -C(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, methyl, ethyl or 1,1-dimethylethyt.

In another embodiment of the invention as set for above in the Summary of the
Invention, another group of compounds of formuia (HI) is directed to compounds
wherein x and y are each 1; A is oxygen; W is -N(R")C(Q)-; R" is hydrogen, methyl or
ethyl: R? is 2-phenylethy! or 3-phenylpropyl where the phenyl group is optionaily
substituted by one or more substituents independentiy selected from chloro, fluoro or
-OR": R%is phenyi optionally substituted by one or more substituents selected from
the group consisting of fluoro, chloro and trifluoromethyt: R* and R® are each hydrogen;
R® R® R’ R™ R® R¥™ R® and R™ are each hydrogen; and R"" is hydrogen, methyl,
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Of the group of compounds of formula (lll) as set forth above, another
subgroup 20 of compounds of formula (lIl) is directed to compounds
wherein x and y are each 1; A is oxygen; W is -C(O)N(R")-; R' is
hydrogen, methyl or ethyl; R4 and R5 are each independently selected
from hydrogen, fluoro, chloro, methyl, methoxy and trifluoromethyl; and
1369, RmBiRgictkg. Rea, R9, and R9a are each independently

tdf hy C 3Ik SOfth b d
2 cot O CEDBL AT SPR Lt e GBcED 5 BRSO oncal A 1 e

lisverdiaH 2oythealsdur cmdﬁmcytdaammkya @dcls dpechadlly suhstant

t caps
B o s

‘Eﬁ?ﬂn% dof HBF%OFQBM@HME%@QFQ&QW%% &Yy BRIGMiiRg 'Srherdy
@h@ﬁwmmlkybarw 3ACt-Gotsibalnaiivexys andeadhrd ibe group consisting

AR &y‘%ﬁ ﬁ&et?ﬁﬁf% %Btﬂ dreagh, %ia?eGS‘é‘%' in %%E %5 Et@&yf'rom

or ara nother se thls bgroupo compound ormu

eseasn 1§ uempoitd S RiheLaReR Ty wcilzarmetm@m&eﬁy? R7 R™ R,

Rt- @63&K@xf®g,@%&ﬂ;&g}g@@@lkyl each of which is optionally
substlt ted on%‘&})qqorei tltuents selecteo{ the 35

COI’]SIS 15est s o'%e'&'frtffaﬁ? qveérzcﬁﬁgummary of the
“W@W’)‘R ANBSCYO)ORF CT(BNERLTRINIR w)zs diegstr haloalkgénds

wheieaikyband ardeRp is phgnyl QQ{'CWQQY @{%ﬂ@%d Ry & c}%ﬂrogen methy! or

C1-Cétrihaloalkyl or C1- C6tr|haloalkox each R" is Indepen
%*é]\é’cféd%rﬁm%%%d%n‘S@Te@lfs‘aﬂRyP‘@%YéQBﬁE BERY &Féﬁl@ﬂ 'BP%;?IU*DS*"‘“E”*S
{optitshitysithstijtdes svithistirg of fluore, hlo grevp s)flandreattyRRI 2l R® are

!a%%%ﬁﬁé‘%?éﬁb’en SRR Jr%mf Pgﬁfng ar, &‘?&Jé(y%é thELHE ég’gnd

IS su om oun (1) is dlrected to c m oun

Wﬂ'é?é?ﬁ"ﬁ%ﬁiﬁ @ﬁ-@lﬁra@yl%pt@naﬁy 58 RGBT W%ﬁ@ﬁrhbfﬂﬁ?@e”
su bStltWBi@ﬁ@ke@ﬁﬁﬁbH@{@rﬂ’@‘ m@mgmsé@ge@meéaoayamm@sgmmary of the

R S AR T B g I B e gt roa e

whtitrallyasuhsttateachy! hals, @YsesikigodMa) bh(%i-éémhaﬂﬁag@wnethyi or
s&Gh R? s@éf&?é?ﬁﬁﬁs |Y§eﬂ§9??é%§r [QUPBNEI9eRsitdbafiofe or more

C3-Cé6cycloalkyl aralyl or ar | (optionall tituted with o more .
PR 5o SECLEGH (9E e ERABAE) e iy SR vt R
&1 Glalleybachandthendanthp diiestech the hpderteom e setdupabovethisl the
FIABIE YR ot oHBYRNUON, BAGIRETEIQUP @ CRmMPRUNGS eiiormuaddl)

Is directed to compounds’ wherein x and'y are each 1; A is oxygen; W is
IMPEOSENO)-; R1 is hydrogen, methyl or

In another embodiment of the invention as set forth above in the Summary of
the Invention, a group of compounds of formula (IV) is directed to compounds wherein
x and y are each 1; each R' is hydrogen or C;-Cealkyl; R?is selected from the group
consisting of Cs-Cyzalkyl, Cs-Cozalkenyl, Ca-Cizhydroxyalkyl, C5-Cishydroxyalkenyl,
C:-Cizalkoxyalkyl, C5-Cqzeycloalkyl, Cs-Chscycloatkylalkyl, C;-Cizheterocyclyl,
Cs-Cyoheterocyclylatkyl, aryl, C,-Ciaralkyl, C-Cysheteroaryl, and C;-Cyzheteroarylalkyl,
each R? is optionally substituted by one or more substituents selected from the group
consisting of halo, oxo, thioxo, C-Csalkyl, -OR™, -C(O)OR"", C,-Cetrihaloalkyl,
cycloalkyl, heterocyclyl, aryl, heteroaryl and heteroaryicycloalkyl; R® is selected from
the group consisting of C;-Cyzalkyl, C;-Ciralkenyl, Cs-Cyzhydroxyalkyl, Cs-Cys
hydroxyalkenyl, C;-Cyzalkoxy, Cs-Cialkoxyalkyl, Cs-Cqcycloalkyl,
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ethyl; R2 is cyclopropylethyl or cyclopropylmethyl; R3 is phenyl optionally
substituted by one or more substituents selected from the group
consisting of fluoro, chloro and trifluoromethyl; R4 and R5 are each
hydrogen; and R6, R6a, R7, R7a, R8, R5a, R9, and R98 20 are each
hydrogen. In another embodiment of the invention as set for above in the

émmwakmﬂ!?\é@ﬂ,ti@mmm@wmxm%&w%at@m&mlw,
directed to compoun herelnéﬁ PoLy z%re eac 16&‘%:%%(%/%6%&WIS are
CRIERJEESTS M PTG hyerogre FRMSRY: WG s oL RS HSHaRy

wibostititeddsytG O R pREdeshbsiteptionalir28 Babstitagly coneisting

Aanere RubsliteenisselRgice t@meﬁ%%gﬁ%ﬁ,@né@m&ggg%%m 7@9@1,

and tn?luoromethyl; R4 and Ré are each rogen; R,
R0 PO ROA LR e dbIR g e Ot R IS KD 3 DLy

Ayl Hewdivain\dathydtdroancihes sy drfirmen Rifdecae niiepasisetifarlected
bove in the ary, of t enti - nppoYRds, 0fs7a s
IR O SR SR e S g
RXyGenaw R mireetoNdaRengdarjiregientes &om pregy, i EiCsakyl; R®, R,
rilm?nméhgﬁl,wgsmw;ler@@fcwmﬁr@p@%@w%%fwﬂ?mm'dw?@@an or
ubstitut Lne al:more su St nt endently selected from . .
RO uGIa o TR FeE L D aney SUBCA 20 6 e b iree
renttitng s BéleBe®foRt, thé RowrdGismtnepehitdrpsatiotly aaigcted from

Bksgams eYlcana Radte Rack i onR R8I0 RPAIRInEIRRGS, R
ea, R9, and Rea are each hydrogen; and R11 is hydrogen, jnethyl..32.

SR T B KRR SHPARAPFBIRATREAE of e yntibh 45 st~ 1
R5F aleowectnithie Suambysabtied frveriticinpgeroting glealpybfazmmpouisds

of f la (U1 is. di t d ' A
e S R A RS s en

drogen, methyl or 5 ét

%ﬂ/cﬁ)Wﬁﬁﬂ?‘tﬁ@l‘@ﬁﬁfbmwr%%ﬂoﬁmﬁgﬂ%yl; R3 is phenyl
0pti0n@bft§i@?ﬁﬂﬂﬁ@ﬂ@ﬁ@@@| r@rsmpr@fmutasciﬁa)e@ts@@%mp@ﬁwm;ibﬁr@mp

onsisting of fluoro, chloro.and tri omethyl: R4 5ar
R s B A bR P AR Ry esen
eptibnaflusrdrsiétigt bndrREr WersRsUbRtHe 8 setecieRooariterousreonsisting
SRR dE0ge B CotuARaies sRABOIRRM-AL heieRiY 35St tabre
above in the Summary of the Invention, another group of‘go wnds of
oI TS S B SO PR RS GG Bin 2 G s ALY, s
Oxyiybrih ANtk e CINI(RAh R1 ils mytinoeredenthetiejd deddtiopi; iR@riggen, C-Caalkyt,
8142% }Sgi;k@?)ejﬁ/p&e&g!k%tionally substituted by one or more

substituents “selected from the group consisting of fluoro, chloro and
triquor&ﬁ%@Fﬁ[I‘SRWé?’rBP rEthisgroup of compounas of formula (V) is directed to

compounds wherein R? is C,-C.,aralkyl optionally substituted by one or more
substituents selected from the group consisting of halo, -OR"! or C,-Caalkyl; R* is
phenyl optionally substituted by one or more substituents selected from the group
consisting of halo, C;-Cetrihaloalkyl and C.-Cytrihaloalkoxy; and each R" is
independently selected from hydrogen, Cs-Cgalkyl, Cs-Coscycioalkyl, aryl or aralkyl.
Another subgroup of this group of compounds of formula (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;-Csalkyl; R® is phenyl optionally
substituted by one or more substituents selected from the group consisting of halo,
C,-Cstrihaloalkyt and Cs-Cstrihaloalkoxy; and each R'" is independently selected from
hydrogen, C4-Cealkyl, Cs-Cscycioalkyl, aryl or aralkyl.
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15 each independently selected from hydrogen, fluoro, chloro, methyl,
methoxy and trifluoromethyl; and R6, R6a, R7, R7a, R8, R68, R9, and
R98 are each hydrogen. In another embodiment of the invention as set for
above in the Summary of the Invention, another group of compounds of
formula (IIl) is directed to compounds wherein x and y are each 1; A is

gxyﬁemq%@r v{é(éaaw&trﬁ%i &Mé@:?@ﬁa%&t%ﬁ&"&ﬁ&ﬁw@@ﬁk/ﬂ? drected to
-phen ro , IS, e optiona ubstitute one.or more
QIR R 1 o e Yo S BN B ATk, each
dpiftoreihnsetiapiiuRel andnR Srare wasibiitiepda delmtjestieadtd@oup consisting
dAydiggens flugre; enigre: rpetvindnathemynand difvaieseihnad Rse
R6a, R7, R7a, R8, RBa, R9, and R9a are each hydrogen. 25 In another
LhibeReseRdsd frpileeay %@?%HH%QN@#&tﬁe"fgqtfmm%?wfaﬂ?e
dngrbiioaigraypraf eachRUndmoéfernieny( 38 éstdit dcteciaicgepdindsalkyl,

vherej dy ar s each R1 is hydrogen or C1-C6alkyl; R2 is
C\ge eecceéé%oé@’t é)?o%% onsisting of C3-C12alkyl, C3-C12alkenyl,

C3-C12Rnabrysmpodinol ohigrbnpatiense sebles phandi figyummary of the
IRAntbAcYaeB b S SHloehstamity el kyhnfalr QY2 hedereeyehd cdthpounds

3-Cl2heterocyclylalkyl, ar -Cl2aralkyl, C1-C12heteroayl, and._ . 3.
TG S8 AT LR € Aralaas ot e A B oo
sherslinmsioradyledetifitechbthergroumace ssissiifyesthare @se fpibies group
SohsfsRalkyh R, i R)RR trfidsloiERRlonkyYhd gyTlpalkybhptriesysdnly

G TS el A T

B35, /d Ry atkarfy|, R 3264 Ritkorye ££BG/iRagenxyalkyl, C3-C12cycloalkyl,

33 C41§%%8Wé?@ﬁ%¥ﬁéﬁ%ﬁf¥#1&1&%%%9‘5& &3 ORI D dmmary of the
ylalkyl, C1-C1

C3-C12heterocyc 2heteroaryl and C3-C12heteroarylalkyl’
IYRSTEOBBRCHIRRETABS 96 T BRE0PS B EorBiR Ay HiFRtREY T BRESS
Wereisubstiduests setecteddenR thengtvogeeo neistin@r eyl I Galkyhty; R® is

1-Chtrihaloalkyl, C1-Cstrihaloalkoxy. C1-Céalkoxy, G1-C6 f
R R T A
eyt lotaercydnh angitrileasrmeiaid’ e R apyfcsedgrPRAaRR
B tarmsh I onet b o ey e

, A I me . RS, , , , a, , an
%ga%rggggﬁi&naﬁ%gs%@g%@ﬁ%f&or%%cﬂ’ogen or C1-C3alkyl; R6,
R6a R7,dR3hRERBdjR ahthR Puentosachseidepbradendyrstieenmary of
framhyciogen b d0 & Lafmrlldis O RP-ANY RES toartkerab RenddRAas wherein

together are an oxo group while the remaining R6, R63, R7, R7a, R8, ‘
Ry Rgfea%cregm@r@&awﬂd&}ﬂ&d\éﬁﬁi@%@%@f@fﬁ&ﬁ%v&ragaﬂ GrC-Cealkyl,
RALC3adicndraon ehefdRfRBas RihaotkRTa taggtier tithilemglof RS, R8a,
Bygcqghydroxyalkyl, C,-Cqshydroxyalkenyl, C4-C.alkoxy, C,-Ciralkoxyalkyl,
Cs-Crpeycioalkyl, C4-Crocycloalkylalkyl, Ci5-Cosaralkyl, Cs-Cyzheterocyclyl,
Cs-Cusheterocyclylalkyl, C1-Cq-heteroaryl, and Cs-Ciohetercarylalkyl; each R? is
optionally substituted by one or more substituents selected from the group consisting
of halo, cyano, oxo, thioxo, C;-Caalkyl, -OR™, -C(O)R"", -OC(O)R™, -C(O)OR"",
-C{OIN(R'®),, -N(R™);, C1—Cstrihélc}alkyi, cycioalkyl, heterocycly!, aryl, heteroaryl and
heteroarylcycloalkyl; R® is selected from the group consisting of C4-Cyzalkyl,
C,-Ciralkenyl, C,-Cyzhydroxyatkyl, C,-Cihydroxyalkenyl, C4-Cizalkoxy,
C,-Cqsalkoxyalkyl, Cs-Cyrcycloalkyl, C4-Ciacycloalkylalkyl, aryl, C,-Cyzaralkyl,
Cs-Cqzheterocyciyl, Cs-Ciyheterceyciylalkyl, Ci-Cqsheteroaryl and Cs-Cioheteroarylalkyl;
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and R9a form an alkylene bridge, while the remaining R6, R68, R7, R7a,
R8, R8a, R9, and R9a are each independently selected from hydrogen or
C1-C3alkyl; each R11 is 15 independently selected from hydrogen,
C1-Coalkyl, C3-C6alkyl, aryl or aralkyl; and each R12 is independently
selected from hydrogen or C1-Csalkyl. Of this group of compounds of

daemuadIdidhay Q%@%@%g%ﬁ@@%&éjg@%%t@a@gﬁmdﬁhﬁ@E}oup
R2 is C3-Cl2cycloalkyl or C4-C12cycloalkylalkyl, each ogtlonally
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RECHeyortkyR anoraraiky RAaathRPategratpinddpingeaup Siected from
compounds.of formula,(kV) is directed t 1POU wherein R2 is
T op iy DS B o e ol (e e
sroenteseigro iy dreasrstihgGeRulo CSReysto kg 3alkler RBlky pargigach R' is

iﬁHHB&%’é’nﬁ?%ﬁ@Hi@&' #Pc\(n@ﬁ?d%gﬂﬁ’r@r @‘4Q§§EH@N$ selected from the group
consw% of halo, C1-Cstrihalpalkyl and Cé&%strlh@)glkoxg/; and each .
ﬁl

R1tis nagﬁ%ﬂ eyl 58 cmmjg At W f compounds is
OOstichoatiodyadgl whaﬂﬂ@ﬁ B ALeibmicalbgroud.of thigciralypadkyl, each

S;S’&BRQa | ofidqe ‘t(ﬂ}?‘bcﬁ'w\é)oirgn‘?'éﬁ%%ﬁgsﬁﬂué%‘ BOKRER WHRI B B85 8¥sisting

optionally substituted by one or more substituents selected from the
@{fBB\S&ﬁ%ﬂh@‘%‘MIGP—%R%‘F@%’@%ﬁ&}’;*?FE’S |8 PRI ABPRBRM §ubstituted
sybsatitotesoby ansiauenty e Subistiterenisrelgotedctiosttihe ofodR, cyano, nitro,

isti halg, .C1<Cari lkyl and.C1-Cstrih : 2
RIS SR, LI e A
CLEBR/GIFAYPRY Sk * 3 ancherrer kb @aiptor thisdspendently
i o i ach i

A - ) - roxya or - oxya , eacn optiona
R R i o oo Mg
consistipgciitleaitodments ofi{®) SR VERB s ilehylcoptonuiyrsubsingsgts of
anﬂé&%%@?@rﬁﬁ!égﬁt)g\ﬁgtﬁ\??% drame e HUPHDRHIN AL E LABIes set

C1-Cstrihaloalkyl an 6trihaloalkoxy; and each R" is independently
&88%rom hydrogen, C1-C6alkyl, C3-C6cycloalkyl, aryl or aralkyl. In
anotheinembedibweimnenthidénvetiitas astseti foeaimverndinectdriowarysohe

. . £t -
e R SRR PR R R cco.
BERGEIRY RpERgREWICD), preferably diseases related to dyslipidemia and

disorders of lipid metabolism, and especially a disease related to elevated plasma lipid
levels, cardiovascular disease, diabetes, obesity, metabolic syndrome and the like by
administering an effective amount of a compound of the invention.

The present inveniion also relates to pharmaceutical composition containing
the compounds of the invention. In one embodiment, the invention relates {o a
composition comprising compounds of the invention in a pharmaceutically acceptable
carrier and in an amount effective ¢ modulate triglyceride level or to treat diseases
related to dyslipidemia and disorders of lipid metabolism, when administered to an
animal, preferably a mammal, most preferably a human patient. In an embodiment of
such composition, the patient has an elevated lipid fevel, such as elevated triglycerides

or cholesterol, before administration of said compound of the invention and the
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phenyl optionally substituted by one or more substituents selected from

the group consisting of fluoro, chloro and trifluoromethyl; R4 and R5 are
each independently selected from hydrogen, fluoro, chloro, methyl,

methoxy and trifluoromethyl; and R6, R6a, R7, R78, Re, We, R9, and

R9a are each hydrogen. 15 In another embodiment of the invention as set
8HRBONG HR ANCIRITHBANY Bidhient IAVENHARLARGINRKIGEQY PLRLERRNAUPR e vel.
of formula (1V) is directed to compounds wherein x and y are each 1,
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her@wwbamudwmmwatyetmn{w %n@@eﬁd}m@l lreeh shiefgaegevated plasma
RSN Fsbdsahlrliv k\%%&%wmapgrgé%wﬂmlgﬂd lipid is a fatty

2- C12hydro alkenyl, C1-C12alkox C12alkoxyalk
Galk§F, Qf&‘@lpéﬁﬁ%fé&x/%ﬂ%lt%ﬂweﬁ?eé1@&9%%@"%%5 or
%%@mwmﬁ)&ﬂykf@&@m?k&mmmwﬂk}d 4rd Bl 2haterddbil-andesterol

@%%%%%‘?é%b%%@"%l‘%’ﬁ §§ Qtllc:\;r::)’ 3?’[98&9 'W“gréué%%'ﬁw drg&g@%&{d;tlon or

more substitutents selected from the group consisting ao cyano,

fisrssByaRxy, (Oresiales TsretAharsAIKgn. &mﬁﬁﬂ%ﬁgﬂ%%ﬂ'ng toan

Grintzbalkylsu @WbrﬂN{B 1298ecA (OMBMa SR’ a'tﬁé@)(?é\ll(iaé-lgr)%ffectwe
cloa!k&l hetero% d. It}ete arxlca}/cﬁ)al rr?él R4E %Q%O%S gr%on orising a

r¥a nden?ﬁ/ng)g ?e Fom rogen uoro, ¢ foro meﬁﬁ %ﬁ >P 9

nmﬁhmmunde@ﬁmecmm;qmw@ﬁ:m\ufoammwedmma@ma a%\/iR% S@@

g}g@e%q{mg@@ppendently selected from hydrogen or C1-C3alkyl;
Ois %ﬁdrogen or C1-C3alkyl; each R11 is mdepgqndentﬁ/ Eelected from
&

hydrogbi® E4TEBUNER EHR BRI DRI TSR L R FASGY o

human SCD enzymes, especially human SCD1.

The general value of the compounds of the invention in modulating, especially
inhibiting, the activity of SCD can be determined using the assay described below in
Exampié 33. Alternatively, the general value of the compounds in treating disorders
and diseases may be established in industry standard animal modeis for
demonstrating the efficacy of compounds in treating obesity, diabetes or eievated
triglyceride or cholesterol levels or for improving glucose tolerance. Such models
include Zucker obese fa/fa rats (available from Harlan Sprague Dawley, Inc.
(Indianapolis, Indiana)), or the Zucker diabetic fatty rat (ZDF/GmiCrl-fafa) (available
from Charles River Laboratories (Montréal, Quebec)).
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independently selected from hydrogen or C1-C6alkyl. 10 Of this group of
compounds of formula (Va), a subgroup of compounds is directed to
compounds wherein R2 is C3-C12Cycloalkyl or C4-C12cycloalkylalkyl,
each optionally substituted by one or more substituents selected from the
group consisting of halo, C1-Cé6trihaloalkyl, -OR", C1-C3alkyl or aryl; R3

is phen}ﬁleqmqiﬁﬂ@;}yaﬁtmﬂ%ﬁ%iamﬂ@?wn%@éenmﬁwm%@@@&dtm@s
rou SISstin 0, Cyano, nitro rox
B R e et e s e kA spganisms.
w@I@qcDgFaMheGR(Dy@Rh dse@ewgﬁqzmmwts;mmam téacrhSRPt pf aberrant
darsRenclenths saaleale Siom DX IR GRTe Ty Gl o Se e wG! ARl afEN of

or aralkyl; and each R12 is independently selected from hydrogen or
@itac%ﬁﬂ%t“ﬁ?@cﬁﬁ‘&%%%é%s of the above-described groups,
subgro&mﬁeﬂndaﬁ&&@ﬁ 20 soDpoedides otifesamdal ikprditieflivlades(bat)is not

‘ﬁe%%?hgsgisd%ggé P DG ATIRGS S Pgig%eg%@vxa e.&rs%m%%gg%@t

e me e invention are directed towards the treatment

Prefipidrivieotiopedse Hioaldied sy s baraRC SARELE IR YR PEiCglycerides,
BaRetighedinaanmS@DIh86D). prefefgllyidicessesdiatedié (e.g. the ratio of

slipid and 25 disorder Of|l |d m oli especia
R IR LR R e el T SadBereErar Y Dgiestoel
maemrmﬂgolmmm@wﬁm@m@amm Hkemjesigriliseidag dwciuding

glisclive ampiatpla somapeunk ot R nveeRdiNeREBS RNt HMARII nbined

also relates to pharmaceutical comglosmon containing the compounds of

n
RRSHRMRTBR: fPORE ABSYifER S e RaRaEH A fg%afbdésﬁﬁse
cartposiionisodyrisia dnondpaubasnof i}hetmltemtmkm aghlearm atekei cally

ﬁ&ﬁ?@ﬁ?&@h&%‘i&'%%@ ;ﬂ{% %@%@FQ g 'aa‘iﬁot @M&%@F‘etmopathy.

evel or to treat disease edtod s emia and |sorderso ipid

W etarsingRe @\memﬁaﬁﬁm@m@wéﬁf mﬁhﬁ%{ﬁrﬁr@?é@l&bw a H?éfﬁ%éwﬁag% HDL

erederatlyon dusmasdaiigni o eBkediment ok £1olDTOsA POBIHIN, -tidlesterol
roatl[snt has an elevated lipid level, such as elevated triglycerides 35 or

chole esterol, before administration of said compound of the invention and

the 36P¢bﬁ%um@ﬂ@ﬂ¢ﬁeiia@/@ﬁ|@hqgr@%@éﬁﬁﬁ inplegas ntrtakRiivEome

{ﬁ@%é%ﬁt‘l%ﬂilm@% tygv?;ﬁﬁ@r{@%mg e GrrPOUBRSAENBypertension,
nvention The ent invention re 0 com armaceutic
RS i MRS CEo0P G IR Ce R A A S AT o Bt
mnipnmtemcﬁer d@emmmgﬁmﬁamr@@mﬂm@mmésnhédmw
%ﬂﬁé‘fwbg RAIFESRLIRRG (SeldbieSRasiEbE UM B&§%Ps%§%elg ht

preferably diseases related to dyslipidemia and disorders of lipid
dlsorders (including but not limited to obesity, overweight, cachexia and anorexia),

weight loss, body mass index and leptin related diseases. In a preferred embodiment,
compounds of the invention will be used 1o treat diabetes mellitus and obesity.

As used herein, the term "metabolic syndrome" is a recognized clinicai term
used to describe a condifion comprising combinations of Type |l diabetes, impaired
glucose tolerance, insulin resistance, hypertension, obesity, increased abdominal girth,
hypertriglyceridemia, low HDL, hyperuricaemia, hypercoagulability and/or
microalbuminemia.

An SCD-mediated disease or condition also inciudes fatty liver, hepatic
steatosis, hepatitis, non-alcoholic hepatitis, non-alcoholic steatohepatitis (NASH),
alcoholic hepatitis, acute fatty liver, fatty liver of pregnancy, drug-induced hepatitis,
erythrohepatic protoporphyria, iron overioad disorders, hereditary hemochromatosis,
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metabolism, and especially a disease related to elevated plasma lipid
levels, especially cardiovascular disease, diabetes, obesity, metabolic
syndrome and the like, by administering to a patient in need of such
treatment an effective amount of an SCD- 10 modulating, especially
inhibiting, agent. In general, the present invention provides a method for
Hepatingirdeatierblar: oFrrets clingtarpatient doonitderetsptad feditease
relate S IRKIpIA a4, dispir ol IR RAbRliPT iR D'
levels'in'an anlmal, especia ﬁ/ a human eing, are outside the norma
diapgee(Pecoapiioraliahie. Vi relatedds arElate AFaEHRY 1 RS ife\Rils),
IRRAFIGHdpyels highenthap naumleptpierabhondissassaicLlipidgs a fatty

acid, such as a free qr complexed fatty acid, triglycerides, phosphalipids
BB 2 HE IS Lot eI Er N ereoAet SRR ery
dpblpoprotesteleiclevaldsauehrasldped iotefiniz conbinatbrdefidansy ) eheride like,
SAigdnidgelated canditign dwisease s Sefdimgdiated disease or

condition; comprising administering to an 20 animal, such as a mammal,
espec@nﬁ&ﬂm@%ﬁ@ﬁﬁaﬁf%@%&%ﬂ%ﬁiﬁ@ﬁ&ﬂ%ﬁ A
RIVOpeaiebefd hetinuentiBBA pdrmtma ce atisdh cisnpizsitionatingprigingt dimited
compound_of the j ion j a i
R i L L
RIFStHARE O RETRTRIISINS HINHITHRO U AP IRTES HHFR AT BHERNELed fatty
aspeciallydawnanRGRELikEne general value of the compounds of the

inventign jn.modulating, especially inhibiting, the activity of SCD. can be_...
deternﬁﬁe%bi% mﬁdtﬁ({eegsds%%/%a &<t r%)gg '%%To%ﬁlmﬁ%é}renspé%ﬁrﬁ?g i aﬁ%é i}ls
ahthgen erakredtitsobsteoashijtisuritgsinatad antiis opdels filrepgistere-
MNsPE-fsiablished in industry standard animal models for 30

demonstrating the efficacy of compounds in treating obesity, diabetes or
clevatd Y EEHIR) ST E GBI TG G T R e o
tilesance.Sudiionedéts indudedaekEoabesefatapisi{avealgbeiom

ﬁ%@%@&? [AgHe e SM?HH‘& rﬁ'é\?dﬁ&ﬁtﬁ’,%?cmgﬁ%ﬂ@&s,%éBStéHQL‘%rnd the fike.

etic aég rat (ZDF/GmiCrl-fa/fa) (available from Charles River
Laboraf6rieGRNnsstiriad dnrasegy. conditnn dRnRAMRSH rRadHgRMhere
inveBkiny aaninbibitorsoldaltar ndesiatiases dexradesusaiatferdsemisg in

e T
slettnas desutineaainiotrraferartgedc RPRYH ATy e amblioiteaiysyincluded
RpslatioprofcatiRlis b desattipsenbirlpgieabastBAhal husbandry, including for
administration to bovine, porcine or avian domestic animals or any other animal to
reduce triglyceride production and/or 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, neurological diseases, psychiatric disorders, multiple
sclerosis, eye diseases, 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 all
positive strand RNA viruses, coronaviruses, SARS virus, SARS-associated
coronavirus, Togaviruses, Picornaviruses, Coxsackievirus, Yellow Fever virus,
Flaviviridae, ALPHAVIRUS (TOGAVIRIDAE) including Rubella virus, Eastern equine

encephalitis virus, Western equine encephalitis virus, Venezuelan equine encephalitis
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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 10 18:1/18:0 fatty

\?ﬁiglssr?{?ﬁlg%Fn;@trtlﬁéﬁiﬁi@f?@éf@ﬁ?@dcﬁ{ﬁ%wﬁﬁﬁ?ahﬁfgﬁf;b ﬁb@r‘f@jﬁ%ﬂg WA, Ross
Otal ¢cholestero esterole 0 rol aisorders
s R PRAEES o SRCat R e 108 ARGy e Human
&rarmmms%sfa@mlammmédmhngpummrwmﬁaﬁyrartérwmeaw, Norwalk
GHIETeSHISINRS BIRANL %@ﬁﬁﬁ&&%%&%ﬁ%‘%’é RS (IBHHETMGAYR A E

limited to stroke, ischemic stroke and 15 transient ischemic attack (TIA)),
‘Béh‘ﬁﬁ‘&&%ﬁ%tﬁ‘(&ﬁd%‘@%%é’ IS aARERIRCHAHTIB ARF s S5 SR VHRg
esrhegirenC sonperaets/ plhedivenifectiols pratgrtientus dieasm dblbnavirus

R4 “d’or degt %a?et %%ewélﬁvﬁ%gﬂfj!‘%{r §%58%§ﬁeLe%'mc§ch diarrhea

non- O es ero ated ISease or C tion also

W@@%WQE&@@%’&WWQM@WQ*@ﬁt\’r*f@ﬁl|Ffﬁf§d‘?dréy§n?jﬁ§§ﬁ$la,
@@ﬁﬁé%mﬁummgﬁ F@‘f*@%ﬁﬁmu‘éipﬂ{ﬁ&é%i%mﬁ@ﬁm@blﬁﬂﬂl&{ﬁi@nawrus Berne
per ric emla ulapi lape InNsulin
R oA TR o et s e Ry ot
ﬁwmtugﬂy@e wbdlabemmmw:mbéeespe@mm t&ﬁmﬂtw@owwmdayanese B
YWRIGH 2R AFARI Skl %%Q%H&H@ﬂ%@%@@é%‘aﬁyw‘éwﬂck borne

cachexia and anarexia), 25 Welggt loss, body mass index and leptin

FacRBARG SRS AR gi‘ﬁ%ﬂé’& H{B‘B&“‘Pﬁéﬂ?ai&@rﬁﬁﬁ%ﬁﬁ?ﬁ?%éfm@w&?
nallfequtedhie, treatadiadvetes snStitsistamdabesityfoksruded, Hanifingieesirus,

00 MSERONG Sy RKP IS 1S Al R OR Z%%&é”éﬁ% %%ﬁféJﬁ‘?st?_é’r?&actr{R%s

a COI’](Q%IOH comprising comblnatlons pe 1l dla%etes impaire
aﬁ%w@qm&%a@ Vi@ﬂiwmtﬁﬁ@éhﬁﬁﬂm&ﬁé@o %éﬁﬁrﬁf&e’ég@emy Group,

ﬁmmmh;glU@aS@bfslp%wglm&ﬂtdem@dommmmwm&aﬁummg
% erccgag’&llablllt nd/or m roaI |ner - mediat )[ddvlgease
E8haiton Als3 ihctae ruFa ewa ic S5 03|s Weo E?S Hs:

Nengdevbolidhepasitigunen- ammwu@ étééq&h@@mlﬁs (NNQH’} Ri&éshiortding

b%%m&% ﬁ?H%@vf?JEy BYRToFRLY. “K@H@B%ﬁﬁﬂ%&n@'@%@%%ﬁ AR Saused
35 e(}/throhepatl rotoporghyrla iron gverloa dlsord §s heredﬁgy

e oA ERaT G R LGS Shei & PLS L HEM NG

comditiotsfinddatyd/ tuerétd Y eam$S OB ine diatsd adiscase iofectindition!adsahose
Wﬁ&‘g%h}fmé DALITteH KA ﬂ't%%%&&(e%ﬂ&%?&f%?@dﬁcﬂv@éﬁéﬁet?ﬁepatms

Elrlmary h%/pertrl cherldemla or
additionally it can be a disease or infection caused by or linked to RNA

negative strand viruses such as influenza and parainfluenza viruses.

The compounds identified in the instant specification inhibit the desaturation of
various fatty acids (such as the C9-C10 desaturation of stearoyl-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
metabolites 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.

Typicaily, a successful SCD inhibifory therapeutic agent wili meet some or ail of
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hypertriglyceridemia secondary to another disorder or disease, such as 5
hyperlipoproteinemias, familial histiocytic reticulosis, lipoprotein lipase
deficiency, apolipoprotein deficiency (such as ApoCll deficiency or ApoE
deficiency), and the like, or hypertriglyceridemia of unknown or
unspecified etiology. An SCD-mediated disease or condition also includes
t@@hﬁﬁﬂﬁ{gocfln%%(um%@%ﬁ%wg% (RIHTA) simdienor Adiia mogel
isorder, including but not limited, 1 ecz a riasi Oi
SIS B SR AT Ko BB RO h Lm B AL L, B dose
zérbmwaancﬁwsammaﬁﬂﬁ)ra'@ﬁo $gc it nyindesesatutsitkddfiding weigs resbe
gikker e thiediaisd iseant Jer ISLHAN amquwgs%sof the

in Iammatlon sinusitis, asthma, pancreatitis, os?éoarthntls rheumatoid
SHRIRRISO R | b?&ﬁ?%ﬁ?@tﬁeﬁ?en@ﬁﬁﬁé%ﬁm%@d% or ratio of toxic dose
tS@i@rﬁp%dt&tedsb$eﬁ@ﬁd)b@gréht@rtlﬁad otclattespousrisynas|niied docby ICs

Vr%@ﬁgﬁa lc?%n Itlo QIQB %ﬂori’lgf%ﬁlen?%é%w E{an %’0 gr’eferabey below 50

ases thimobirs fror mall ignant), carcinogen
rhfdpa’tbedé:soa(ﬁdhmqm&am%@mmw@%{d)d%eawaw@mfdhﬁ)am’f of

BRPEESA-EQRAIHAR WHRIGZDIGHARTIRG I8R50 YIMGS SRy Is%aéa%%e

mass is desired, such as is desirable in enhancing [f')erformance throu

AR VNG RGHACH B AR RORY O A S BEATAHE Sty o
panitaytressietdsaileficteseyo(@BfdroB CP Edbyaresatsayimel itz chizressay

3&%‘& ﬁﬁg}t@gﬁﬁgﬁﬁ&gu&wwé O RNIAL M@\%er ARG ai

or a ovine, porcine or avian domestic animals or any

B ekl ?@@@Q@B@&@W@W@W@mﬁtwmdpmmé&éaﬂéﬁe
m@@k@?ﬁg{%ﬁ%@@/@@&aﬁh‘%s@ﬂimﬁi@ A, Kebrraadiatic disemsa 015 uM, less

condition also includes a disease or condition which is, or is related to
thetrbleticaraitEastRd pi drradianiatldlYs FanitisR 230 aMsssiign 100 nM,

disetress@ni jmnunestiserdersly 38 AthSCID méditedcdiapasedosf the invention

sandiiion alse s fisease.or BANALI RIS By PBISEARIASEs not

Vlr ISeases or Infections | Ut not mlted 0a pOSItIVG strand

IRNW\ﬂm@,régo%@raﬁagum@@%ﬂ@%@em@am&ewwﬁwm RRMore
ﬂ%aa@&m«éacel@pm@ww@@o%m@kwws Yellow Fever virus,

Eastorl AR AR SO ROV R S B B IHE BLE PR s reacy
mmmﬂemgéf@rﬁ@mnmsgwmcrsm Ay, wepslikirfodeseribed in
B3ISn feiKUNQURYR (fiHEn QEBRNE TMORIEIUSoRB88Nds of the invention had less
than 50% remaining SCD activity at 10 yM concentration of the test compound,
preferably less than 40% remaining SCD activity at 10 pM concentration of the test
compound, more preferably less than 30% remaining SCD activity at 10 uM

concentration of the test compound, and even more preferably less than 20%

“remaining SCD activity at 10 uM concentration of the test compound, thereby

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

These results provide the basis for analysis of the structure-activity relationship
(SAR) between test compounds and SCD. Certain R groups tend to provide more
potent inhibitory compounds. SAR analysis is one of the tools those skilied in the art
may now employ to identify preferred embodiments of the compounds of the invention
for use as therapeutic agents.

Other methods of festing the compounds disclosed herein are also readily
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river virus, Mayaro virus, Aiphaviruses; ASTROVIRIDAE including
Astrovirus, Human Astroviruses; CALICIVIRIDAE including Vesicular
exanthema of swine virus, Norwalk virus, Calicivirus, Bovine calicivirus,
Pig calcivirus, Hepatitis E; CORONAVIRIDAE 5 including Coronavirus,
SARS virus, Avian infectious bronchitis virus, Bovine coronavirus, Canine

SOLRNAYITY o SLIIDEINGHHRL' S REHIRRITS Wk LR BAIRAMY HSy 42O

Human coronavirus OC43, Murine hepatitis virus, Porcine epidemic
HaARELSRARLE PR @MRNAE GFUMRAE ERAPRAATERS ViR @ Brcine
Hevpsnpissibleb g agtroastaiitssdidish&aiabagpayicsn Bunkay Aokaaaviiisa
Rabhit coropavirus, Berne 10 virus, Br vitus, FLAVIVIRIDAE including
O e TR o S S DR
aiRsasiantly drtestipeaghiererinpiasepniiisycevidadeveipasaskapimal thereby
?@E%b iﬂ&h@&uﬁﬁbﬂlg%régw@agmﬂgqefmm@ttigkmméﬁs@wd%ﬁﬁw%w density
ick-barne itis, vjrus, Far Eastern tick-horne encephalitis virus,
VEPRCEIR T R DA 10 RIEP BEGRSLARTGHE SOk may be'a human,
slerh e leegioTiey petiéni sifcmilinte srichsy dBwbisetadin aezaovaidaiment of said
Mikusydiheus virus, Rocio encephalitis virus, Langat virus, Pestivirus,
Bovine viral diarrhea, Hog cholera virus, Rio Bravo Group, Tyuleniy
Group,ml\?f?ﬁ%ﬂé%@fﬁ?%%ﬁé’fssmﬂ?ﬂ'm&fBe%?sﬁp?a‘d change ih SCD1
BRICORNAMIRIRAR incuringatoxsadtiityAovisissaitiniosteirs skie Sathis A

nece I C . . i
R R e e o 289 et
rgaRbvAtR, BYmbdRsSIERRRHalY RYGAPE §taRase or infection caused
by or limkedrisdeianatiiay iissasior ep@ida it \drus ddepaiisls ikchies but are not
human mmunedefieienciiue (IN) and be ke, Trgatadle Mgl 1 oioyainec
infEctioRs Ihcige tHgge " mere the virGe emp?gg/s 55 RRA e fneaile é@
par bigiheadolivativie diasle(fopatitisar ¢aorsaduiticiralpatssas beffgring from
diraaseirmhigientien sauirsiby oh inkaddo RO RIMSRHVE SWADEL7 (from

viruses such as influenza and E‘arainfluenza viruses. The com\ﬁpounds

[T QRS R TGETAAPY pd cfic R BN AR R G R BRSKR R LG B BRFEd. Primary
taftyiresdsysueh amte B8rE81hdpsaytatparefaitearsafliCofestingchds
(@g@%%\mi&@ BELRY AR PRI AR SHAR A8 SIS -4 de8aUL a5 hrce of

1). As such these compounds inhibit the formation of various fatt

REMA MERASAAYE 68 BE'hRBEIHES ARG R TS N¥RItgeAraintained on
acagmedatishy ofattanso)b-Gok erEdDiylviyoA aRcaibenepsiiaamo elevate
plEemebia g%E‘A%é'?éJEeTQ%Ye?‘%%SiIg:“‘i‘)%‘:ﬁ”r%%’i °§Eé9%{ﬁ%fyt%%?ﬁeaoﬁe gctnltynia% diet
eedbackloop causing an overall change In fatty acid metabolism. Any of ™
thasiseviserpisiRt dsohies/idRileaisiyniss pesiratsiblelRs mrdslregaiploying
thetapaudicnhRanediigyidedyBythgse L RIBRUIBRSa38 JVANsREYadls the mouse
sgccessful SCD |nh|b|t%r therapeutic a%ent will meeli some or all of

phenome database. Rabbits and hamsters are also useful as animai models,
especially those expressing CETP (cholesteryl ester transfer protein).

Another suitabie 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 employed in this specification means the ratio of the product
over the substrate for the SCD enzyme as measured from a given fissue sample. This
may be calcuiated using three different equations 18:1n-9/18.0 (oleic acid over stearic
acid); 16:1n-7/16:0 {palmitoleic acid over palmitic acid); and/or 16:1n-7 + 18:1n-7/16:0

{measuring all reaction products of 16:0 desaturation over 16:0 substrate).
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40 the following criteria. Oral availability should be at or above 20%.

Animal model efficacy is less than about 2 mg/Kg, 1 mg/Kg, or 0.5 mg/Kg

and the target human dose is between 50 and 250 mg/70 Kg, although

doses outside of this range may be acceptable.("mg/Kg" means

milligrams of compound per kilogram of body mass of the 5 subject to
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~does nqt.iphikl gtherdranbindiag prefeinesEReifoamitdidesrgs sbowde

preferably be no more than about once or twice a day or at meal times.
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co%rgcﬁoun%eg %E% IRgeL i B ﬁ&lés Sﬁ%ﬁHRfékthﬂet%ﬁt%dh%EWat

€ Invention ess than 50% remaining SCD a
tlfoqwefdai%@ﬁttﬁaﬂ@%fnﬁﬁé%m%%@eﬁ@xtp%\maﬁ|Wé3é5me§ﬁ*%%Pfese”’fed

F%ﬁ@damges@@ aﬁ@wmgéu&l@ RMassiteettakiopuib g drsh 26 aonmeadadium for

refergbly less than . O(V rema |n| CD acti
N CEh TAh N G (oSl b A BT P ere By L i
Pa% srémanﬁrkg@dmgmwatsy@twﬁﬁb@mm*p@ﬁﬁéq%ﬂo be abie
WH&E’U&HQUQ@@Ymgﬁmtf@mmgmgwwﬂh@dﬂﬁﬁml@@rve their

are potent inhibitors of SC 30 The esu rovide the basis
g R S R e el s

compounds and SCD. Certain R groups tend to prowde more potent
|nh|b|tory compounds SAR analy5|s is one of the tools those skilled in the
8 cafallatv2zoutale: e ot REQRhe compounds

of the |nvent|on
The present invention also relates to pharmaceutical composition containing

the compounds of the invention disclosed herein. In one embodiment, the present
invention relates to a composition 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 d'ysiipidemia and disorders of fipid metabolism,
when administered to an animal, preferably a mammal, most preferably a human

patient. In an embodiment of such composition, the patient has an elevated lipid level,

such as elevated triglycerides or cholesterol, before administration of said compound

of the invention and the compound of the invention is present in an amount effective to
reduce said lipid level.

The pharmaceutical compositions useful herein also contain a pharmaceutically
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for use as therapeutic agents. 35 Other methods of testing the compounds
disclosed herein are also readily 41 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

e(Jc@btéHlé’@éYdé’r‘Mﬁ’@Uéiﬁ)g |8?@F§t§l§§ﬂ§b(?ﬂ‘k@h’r)t§ﬁb’ﬁ@ﬁ gigofdemand iies any

ubsequ dete chan e in pla cerid Iev ai
TR LFD TR RO IRRAoL I ABCT LaTUr P e s ham t
WRJWWG'('”FGE)ng\léwd@prem@myanpoﬁmiems(vp@amm@cﬂedﬁsﬁmt undue
kiRl h BRRAYIRGN e AUBRANIBEY RS SRR bR Ueh @&mw@a@ liquids,

patient afflicted with such a disorder and in need of treatment of said
HEBRRNY, 15498 X &R BETERR B A iro D DR RN diggHigsion of
ehangedntBaR heastidbyd naaisranitnahis, zcke ctbasexcimpatisity, peséetalilin

wgsﬁg%h tially {n
Fé\%ﬁ){glcal activity of awéjelta S%wwrz%%et?e] @%&‘ggs%;:u%se,“oq %@é gtCId

efiietase. The model systems useful for compound evaluation may
includerraue @m@@ﬁnkﬁéiaﬂita%w hive oS Riries BliRARROHIREs Btheas

from mlc at have be n tained on g garboh drat?g or from
'W?QH ruse mt ain sea s an orders ¢ ’zelm ate eren
rs |nclu ersons suifering om obesi moria cell

Th@@psubh @@H@p@@@ﬂf@mﬂhLﬁﬁahﬁWéI’}fOIV@i‘Faﬂ@%ﬁﬁmﬂm§W@Yé’é§vman5
%&P&%ﬂ?@'n%T@a#yle(ﬁ&&ﬂd@eeﬁ@ee@neﬁpymwd%o besésaduSi@alyficient
cell lines, such as mouse primar atocytes, are also useful i tin
RS0 B BB BP T VR e A e BeaTTara Lo the
patehasTas el goiagey depatucyteacetislnsdy Gldortyegsed Whebeirn/Kg,
A BIREd8YAGEN HHBREALE oYM HRAUY IR BIRLIRIEEREe may

t|V|t irocros s and/or t0 elevate plasma triglyceride levels
*eﬁ@cﬁeéta@q/ﬁ"@@ e85y sHAdaVERY m‘?c%néﬁ arﬁwr?ﬁa’-l@d. BYoPihREHfIPTE
oresAad I@@W@ﬁdﬁdﬁwsmm@erysed Mouse models employing 25
transg icm d sig ed for hypertri cerld | is
the oL DT e b A TRt W R SR Alg SAITHEER

@ﬁhl‘mﬂenﬁ@@éIS’tfémfélIwﬂﬁﬁ@@xﬁﬁb@i@wm@h{ﬁ%w‘ifﬁ@ﬂér suitable

bianalscaiaiginkAnethessudatienetiodder setesmmaingiieyiBrthdcompounds
efflcac[g/ of the compounds of the invention is to indirectly measure their

Pn%éﬂ SIS ER A §RSbD enzyme by 30 measuring a subject's
Desaturatioatedex aftesaditini stiratiborothhe compodish De satemtitiogan be

[Rdexy, a5 smnleyediin thissredficationmeansiberatinohiag.Rroduetes to find

other compounds also useful in treatment of, or protection from, the various diseases

disclosed herein.

Preparation of the Compounds of the Invention

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

It will also be appreciated by those skilled in the art that in the process
described below the functional groups of intermediate compounds may need to be
protected by suitabie protecting groups. Such functional groups include hydroxy,
amino, mercapto and carboxylic acid. Suitabie protecting groups for hydroxy include
trialkylsilyl or diarylalkylsilyl (e.g., t-butyldimethylsilyl, t-butyldiphenylsilyl or
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over the substrate for the SOD enzyme as measured from a given tissue
sample. This may be calculated using three different equations 18:1
n-9/18:0 (oleic acid over stearic acid); 16:1 n-7/16:0 (palmitoleic acid over
palmitic acid); and/or 16:1 n-7 + 18:1 n-7/16:0 35 (measuring all reaction
products of 16:0 desaturation over 16:0 substrate). 42 Desaturation Index
IR RN MeRsved iy iyer %ﬁk@ﬁ@ﬁdlﬁ@yﬂ@rio@atm AreealB disups for

BHSEATAATe MASE JUACPaly SHE T 163 SO0 o T Dy e

tuxmlﬁmlﬁebiefmmw@@@amécwrdedu@@tdmsha@e tﬁ@é&l@ﬂfq@é&malkyl aryl
@9@%”@[5’ 9'%%%\4%@9%% ReamelialaiadDy-modingbrsues for

1 biological activity using the therapeutic agents of the invention.

GRARBEH AEBRHER FELs BT rﬂ%@r&'l%yéﬁg&rfhe fatty acid composition of
membraoeghasplakisidsasaeltias @ratuctien ioraevetaoterigycetadesd

@ gpgéeglﬁm% Srlersn KRS Ay ﬁ%@F m@@ﬁ# ol 9& %ﬁe%&é@aﬂﬁed harein.

etermines 10 membrane f , wh | e the effects on t
compo@mﬁ@pﬁ‘rw@éﬁ%graﬁa%'ﬁ&@%w dsfigiatinGrent Fﬁ%ﬂﬂ%ﬁ G.M.

et relisbiRBGasipe O Maba Sy o8k (Negmpedwes niigye wr%s@meotmg
|nvent|on it is fcour e to be unde stood hat reference ?ﬁoro u cihtorfde

BHBIS a%aiala reaﬁOPf{nSer &1 mé:‘t'ljl?ur%S conalt%ﬁessgno € are
igsénded to be limiting, but are to be read so as to 15 include all related

materiglg{hatone gﬁsrgmaa P IMAYIE @@%@@@gﬂ%m%@‘aed
interest or value in the partlcular context in which that discussio

PR EOMBRARTRET 1S BHEAISELEMIOR ReirsRt 8%36&?8#"3‘ activity
Sy stem ﬂretyu’rha@medmmsfteireanomeramrdatdhddhweef@mﬂatabbhmd in the

ﬂa%%??S%rﬁ‘?ﬁHHﬁaoUﬂBé%Ptfh%‘ﬁHlvlsfh iR Wﬁz&ﬂ'b#&%%g&%a c!é']Q‘M:‘%‘qges%h

such systems and methodologies so as to be a 20 without Undue
‘é@(ﬁ@ﬁ'ﬁ?@d’f&t)/o%‘eféfﬁﬁﬁl@ Qﬁéﬁ@?&ﬁﬁﬂ&ﬁg%wmaﬁ?ﬁ&vgﬁﬁmﬁ@wds of
PIRReeTdN beingdbesnatitodsranstasectdusenaisaiased herein.

Phar e‘f“l?%'wgofﬂé’a&'gﬁ@c%thees e u% w%tﬁoé%'?ﬂ%ﬂ@%% tgn s of this

present invention-also re ates to armace al composition con

izsasﬁ@@omféwﬁww&mmu@h‘rmelé&,@a%@r&m arﬁ\&%cbmb@@ﬁﬁ@make

ﬂh&er&ﬁﬁaéum@sy@nﬁ%amaﬁ@@swwﬂgtmgqumegaﬁ@@mwmw art. In
the |nvent|on in a harm ceuti a”é\*} ?%tfble carrler and jn an.amo

SRR & R B SO TR A Co\B00 B R S AR BB P Acch
U@"S@Wrﬁwtmdldlémdéﬁsmlcmd Midetek SiisentifivhBa agindiFiswrastian AtBA, etc.

BPiTah A SLBra0N BiMAD Rl MORE ARRIR AhOK & AR FePatiatie I gn
embodiment of such composition, the patient has an elevated lipid Ievel
Advanced Organic Chemistry: Reactions, Mechanisms, and Structure, 5th edition

(Wiley, December 2000)) or prepared as described in this invention.
In general, the compounds of formula (1) of this invention where W is

-N(RH)C(O)- can be synthesized following the general procedure as described in
Reaction Scheme 1.
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such as elevated triglycerides or cholesterol, before administration of said
compound of the invention and the compound of the invention is present
in an amount effective to reduce said lipid level. The pharmaceutical
compositions useful herein also contain a pharmaceutically 43 acceptable
carrier, including any suitable diluent or excipient, which includes any
pharmaceutical agent that does pppitsathineasetire production of
antibodies harmful to the individual receiving the composition, and which
may be admistereg without undue toxicity. Pharmgaceutiggdly acceptable
carriers include, byt are not limited to, liquids, 5 such\as wéter, saline,
glycerol and gthangl, and the likex'@rthorough dISCUS ion

pharfteeutivally table carriers, dilie H'g——vgc:lp%nts is(101)
presented in REMINGTON'S PHARMACEUTICAL STHENCES (Mack
Pub. Co., N.J.{&ent edition). Those skilled in the art know how to
determlne suitable doses of the 10 compounds for i

diseases and disorders contemplated herein. Therapgstieidoses are
generally identified through_a_da%giag Skidyd ed ong102)
preliminary evidence derived from animal studies. Do ust be

sufficient to resefliRih a desired therapeutic benefit without causing
unwanted rgtee-gffects forathe patient. The preferred dosage range for an
animal is 0.0 g to 10,000 mg/K%415 mclugllng OR%E}g/Kg 1.0
mg/Kg and @) mg/KaiHhqugdy doses ide th [ROge m y b

acceptable. The,dosing schedule may be ay although
more ofter%r | Stnay Ebe argL
also familiar witR*gétermining a m?nlstra' n , ANtravenous,
inhalatior, Sub-cutaneous, etc.), dosage R¥rmé! su&@a 8a
pharmaceutical excipients and other matters relevant t delivery of the

compounds to a subject in need thereof. In an alternative use of the
invention, the compounds of the mvenhgp can bss useddsdn vitro or in
Vivo studles Ln_pf%@ry agents for cornparati equrppses to ﬂt%wl other
compounds a so 0 useful in treatment of, or ction e various
diseases 2_5_dj.sﬂ.8§ﬂd_hﬂeln. Rsg | oipoundy of the g3
Invention It is understood that in the following descripfion, cgmbinations of
substituents and/or variables of the depictéd TOrmudet Bie igsibld106)
only if such contributions result in stable compounds. ke

R4 RS R6R7
RSa RTa
X
Hydrolysis
= - HOLC / \ N N—V—R?
N==N Rga y RSa
RRS (107}
R RS RRY
Ba R'fa
ey
“os) N/ N\ "
(18 . N N—V—R3
i —
R N\ N N Rea y R8a
R2 RORS
Formula {I)
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30 It will also be appreciated by those skilled in the art that in the process
described below the functional groups of intermediate compounds may

need to be protected by suitable protecting groups. Such functional

groups include hydroxy, amino, mercapto and carboxylic acid. Suitable
protecting groups for hydroxy include trialkylsilyl or diarylalkylsilyl (e.g.,
t-butyldimethylsiyhdtbuid diphien pisdyt oeaktitrmneteyisilfy, commercially
Setiafydrop g.na!?é/ 'ﬁrgBQQJ and ihe l{? m fﬁ'&%@lﬁmﬁ%t%%rm;ﬁ%e art or by

amino, amidino a Lanidino inci utoxycarbonyl
rb@th@ﬁmsﬁ@ém@hwraﬁ!d iﬁ@qwaSmPafﬂ@“B%{%ﬁlH@%‘?d‘&‘{%‘f&“rﬁ@@éﬁamd in
tw%mgqﬁ%‘l% dwvlepre B'risialleyl, aryl or arylalkyl), p-methoxybenzyl,

trityl and the i ta ote t|n ro sfor5 X I

aIkyI Pb?oéf?f?a% Rtgﬁp e(?%r%g g;(%)runﬂgl?ng egaapé 3%’ crl)rg;?ngé%%ﬁed 0
dn eseofdomeurt mfmmsnmemtﬁadesﬂ whkeHare MEERIRRNS theys to one

s‘fﬁ\g@qr{%@%r?rt and as described herein. The use of protecting groups is
described in detail in Green, T.W. and P.G.M. W tz Pro q (%rouB
?3 aine

OrganfeesipRrRd< P2odbmixiyeal ARREPOHAE Bt ?gBH PG RTS
AMaphespHpbunexyesiorisach axefiamepteditv oeflug foh R}ﬂ)mLyIScthﬂdeac’fIOH

m.x'“re'ﬁsgw also e appreciated] éBR@% eckindhe At baugMsichsidue
of this

tected dervatves of comp ounds invention may not possess
ugm@ma@mg@ icte a@twawas‘fgame%gﬁtﬁ&?t@@s@fﬁ.ﬁ?éf‘éif@a RY §HRaiRmypshed
sl dhereafter mretahalized dnstherthihadyriedesmisonhpatonasoahithef formula
{ éfntlon which are pharmacologlcally active. Such derivatives may
i bfore be described as "prodrugs”. All prodrugs of compounds of this
inventiGemreimtid Withintiie edbpeempruneHivonurHd 9hohayivalent)

BRAFICD, SERERESt Wﬁuﬁi?ﬁ@)ﬂ@@a J@mﬁ@@m@wm@ﬁm N-
invention. It is understood t é:\t one of ﬁhose ?kllledé rt w J{Id be ar.p)le

dimatvdoraamise A ArRIBNHAR BY SRME R IR PR e thad Kb wn
SrIgeskilictan tbmmr&dlmgeneoarrmamr@eom@@ﬂ@m inayslobyestaitecks

%89“%?8%9%3;;%“8 %@Qé%qft'%t IANCARIETIRYEGHIR) Bfution is washed

rid Matrix Scientific, TCI, and Fluorochem USA, etc. or
W%ﬁ@ie@ﬂ&@camfi Hepfodsissr EeIRTB NI B RS & aRiRRLCRI eSS 1 488Uo to
8frd Ardvenapd Ruaanieriiheriistyy: Reactions, Mechanisms, and

Structue, 2 ed&'?b’ez?éw"FPfeQSSW 5RO LRGP BFGS AR 100 (

descrlbe% n??nls Inverition In eneral, the compounds of formula
guisiimlenlionasebenisush wmqme@yﬂweﬁwm é@)ﬁﬁﬁ@s%d*ﬁalﬁm gctifee solution

geRSIAb RGRANERE dessiined inoReaciiem aeRemets presence of a base such

as triethylamine or Hunigs base but not limited to at 0°C. The resulting mixture is

ove

stirred at ambient temperature for 6-18 hours and then quenched with water. The
organic phase is washed with water, brine, dried and then concentrated in vacuo to
afford the 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
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 formuia (1). To a solution of a compound of formuta (107) (1
equivalent) in a solvent such as dichloromethane, toluene or THF but not limited to is

added a base such as triethylamine or Hunigs base but not limited to (2.5 equivalent),
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45 REACTION SCHEME 1 Ra R5 Ra R5 R'OH HO2CO0 R'02C0 (101)
N-NH N-NH (100) Ra R5 POCI3 R'02C CI (102) N-N R6 R7 R6aJ R7a
X R4 R5 R6R7 HN NH (103) R6a R7a R9a Rea X R9 R8 R'OZC N NH
(104) N-N R9ay R8a R9 R8 Ra R5 R6R7 X-V-R3 R6a' R7a (105) X
R'02C N N-V-R3 N=N R9ay R8a (106) R9 R8 Ra R5 R6R7 R6a R7a X

ety sisthiORE i NoVaR3uNINRRRTRERKIE M-RU¥RBethylaminopropyh)-N-
ethylcarbodiimide (1.1 equivalent). The resulting mixture is stirred for 15 minutes to an
hour and an amine of formula {108) (1.1 equivalent) is added. The mixture is stirred for
8 - 24 hours, then washed with water, dried and concentrated in vacuo. Purification by
5  column chromatography or crystallization from a suitable solvent affords the compound
of formula {I).
Alternatively, compounds of formuia (I} of this invention where W is —

N(R"C(O)- can be synthesized following the general procedure as described in
Reaction Scheme 2.

10 REACTION SCHEME 2
R4 RS R4 RS
S_— 0 Se—
HO,C N\ / Ct + RIR?NH ———» \ Cl
N—N R1—N N—N
\ 2
{109) (110) R )
RERT
Rb‘a R?a
X
HN NH
R4 RS RG R7
Rga y Raa Raa RTa
RQ RB Q - X
(12) N\ / N NH
R1-——N\ N=—N oY)y R8a
R2 R9 RS
(113)
R4 RS ROR’
Rﬁa\%—_j( R?a
0
XV —R3 X
a L — o
R N N N 9 Yy R8a
R? RIRE
- Formuia {l)

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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R4 R5 R6R7 Rea R7a R'RZNH O X (108) N N-V-R3 R1-N N=N R9ay
Rea R2 R9 R8 Formula (l) 46 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

dﬁet%@@&t@&%é@@%@ét@Chﬁg@%@@ﬂaﬂ@w&n%&@ewwn@ 0dnosareBr¥Gred in

acid of formula (100) can easg be converted to an ester of formula (101)
thaIBRAKR E N SFPPERHHE W the literature known to one skilled in the
art. CabopauouhntioP! 1A mbxdussiva cbsubetittedFairutayi0d)ioitdioatoxylic

%@é&gﬁfoﬁlﬁﬂiaI]Qﬁ@hﬂr@tiﬁa%?éﬁhlH'Q%dﬁgﬁr ittty eatethionretheniotdi@ne or

rs. The reaction 10 mixture is then cooled and excess phosphorous
B dbrridiithipiaddeta et tuehAe i igEN e R PICR RS PapRSut not
Ipieeiitale Dbtainatkis)callroied @ytﬁ&ra@@nowash@duwlﬂg satadach as N-(3-

3 and Wat then d ed t I
ci\lfbtgﬁ mmo é\i”‘l ﬁ)}(n??(turé 0 t ?(li rEéuwg orm ?&gg@ %&xture is
tﬂr@‘dé@éﬁ@ rmmtﬁa tqnertbﬁwp@nﬁca@ﬁmvaﬁméfemyje(gléahiozﬂeﬁﬂyiw]&nt )is

SRantaEGH SR NswiaetbyHarpaaipids, eracaiamidoyivaetliieddeds
refluxed for 1-4 hourzjrw%ﬁaﬁo vent then removed in vacuo. T

SONAEABRIED i PEER CRPYR Ll'g?gr%téfﬂgﬁteo%r@@my? acet l%a%n ffom
diititble tmIVEINE adisudtinipesuiutionis! wishedlanitd tyater, brine, and then

dried. ERG,BUIMUCIRIAAGWASEARERIE Jher%@t&rtwgmtfp(@égewaienn

com ound of formula (104). Compound 106. To a stirred solutlon of the
%&HH’B?‘FBPM&F(TB* @%&%%@fﬁ&ﬂt Vs RRKEY R Es NNV
dtmbtamjmﬁthmtt@ o laerienctrilEHEt iscadditddhe soteﬂmdcfbatchlbume ofhe

9%8»tfﬁfmU'aé%oétg%&qwxe'ﬁgbuw%@f OV 93 DasesaHER 2

rlet Iamlne or Huni sbase ut not limited to at The resulting mixture

dsclz@w@aaateamatéwﬁ@%@r@m refEmgerdmoliia 'Eﬁ%l*t'ﬁérﬁ%ftfé%l‘fe\ﬂas“ed
thtw&@éerbﬁﬁte HIONE ahaserisawaghad prittavater chhiamtdiiadianddheto

n%etﬂter%tgrgdgu\é Y9 80nuia (143),

Compound of Formula (l). To a stirred solution of the compound of formula
{113} (1 equivalent) 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
quenched with water. The organic phase is washed with water, brine, dried and then
concentrated in vacuo to afford the compound of formula (1) which is further purified by
chromatography or crystallization.

Alternatively, compounds of formula (1) of this invention where W is -C{OIN(RY-
can be synthesized following the general procedure as described in Reaction
Scheme 3.
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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 30 dissolved in an
adequate solvent and the ester is converted to a carboxylic acid under a
standard condition known to one skilled in the art to obtain the carboxylic
acid of formula (107). Compggne-piderakiakE 30 a solution of a
compound of formula (107) (1 equivalent) in a solvent such as
dichlopgmgthane, toluene or THE but not limited to j& 3&added a base
sueh gs triethamine or Hunigs base but not liguited to (2.5gguivalent),
47 fo y the addition of a coupling agent su

Al=(3qdimethylamingpropyl)-W- ethylcarbadiinpide (1.1 equinalent)rT he
resulting mikture is stirr€d fof T5Minutes to an holyr .angf’an amine of
fmﬁm%m.ﬂﬁl equivalent) is added. The mj % stirreékfor 8 - 24
hours gthepswashed with water, dried and concentrafedrf vacuo.
Purific%}i by 5 column cnqq@)atography or crystalliéta,‘tif%;\ from a suitable
solvent affords the compound ‘of formula (I). Alternatively, compounds of
formula (I) of this invention where W is - N(R')C(O)-ézjarhbe synthesized
following the general procedure as described irhGRe ctign Sgheme 2. 10
- REACTION SCHEME 2 R4 R5 R4 R5 O HO2C 2NH 10/ CI
N-N R1-N N-N (109) (110) REPEFR6 R7 R 7a XyANNHAR4 R5
R6 R7 R9a~ R8e H R6a\~ R7a R9 R8 0 (112) N {I\JH R-§ N-N R9ay R8a
y

R2 R9 R8 Roa R4
R® R8
R¢ RS (118)
1 7 N\
Rﬁa R7a
119 X
(113) RTHN \/ \ N N—V—R3
N==N 9a Vi RBa
R® RS
(120)
X
R2“<
O R4 Rﬁ R6 R7
(121) - i RGa R?a
o R

2 —
- R K NN RQ&WR&
OH 0 RY RS
RZ
< Formula (1)

O
(122)

The starting materials for the above reaction scheme are commercially

available or can be prepared according to methods known to one skilled in the art or by
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(113) R4 R5 R6 R7 R6a R7a 30 X X-V-R (114) N N-V-R3 R1-N N=N
R9a~R8a R2 R9 R8 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 48 methods
disclosed herein. In general, the compounds of the invention are prepared

rﬂétﬂb@@&@&%é@@@@?&@Chﬁﬁéﬂ@r’élf(@”@w&ﬂg&mﬁglﬁﬂw&lﬂuem@%B@in@ﬂ:&rfed in

fé séltuted 6- chlor?%%yrldazw(}ﬂ -3-carboxylic acid of formula (109) (1
%Ygr{ﬁeﬁ;n 33 @¥ichloromethane, toluene or 5 THE but

not linflethpeisdddisd BobmstrmecsohsitriathiylaminesopHoumigedass) bl

émhv%mﬂsﬁoa@oﬁf&%ﬁeﬂ%@mf&ll%ﬁ%mﬁ@%@%@% BlierRviRlig ﬁgﬁrgdded
such as N-(3- dimethylaminopropyl)-W- emj)(lcarbodumlde (1.1 equivalent).

e EeaRiAGARKRIIREST Sroraiect TR AL, B AHOYR S 94 SRIYRE!
FonmuuiarChi&hbhd @quivetert)isdddedd Thernixtoresenstiroéd fms8 sih as

oy R0 gﬁ%@%ﬁﬁn@c SHERHTRH %%wegsmﬁgtﬁq mre,@scgﬁ)ned at

urifi catlon romatography or C iiystal zatl rom a suitable

ayphient tﬁﬁm@@w é@mp@gﬁet@%mw@ IneHippsURached Withkigre The

&fgtehﬁt ( ﬂ@@ﬂﬂa@ﬁ&uﬂuwa&a)&ln@qu@me taee dbeceatrpetntatuo to
11 uiva a solvent such as N,N- dimethylformamide

ot acéjé]?grpfrlij) % i HQ is refluxed for 1-4 hours. The 15 solvent is

then refmom@nnd/ét&o‘%$hbltr@@|@lfwi§nm§@@loé@>rm@i%b1\1é’hp§tﬁtrﬁﬁds?b0ve is

dichipremethaneqrathybRestalisdaHE ’Ef?@t’é‘&’tﬂ_?ﬁgﬁ%uﬁh@ resatting sokdiagn

is washed with water, brine, and then dried nic phase w

AR REPRVRB RS A R REPE UG Of 181RGsa (113 (0 obtain the
£ongpoifochafidothd)la (1). To a stirred solution of the compound of

formulg 20 ‘FG&% (LEMIYAIEHD 1 ?&ﬁ%\‘@ﬁ{%@%ﬁ*ﬁ%% J"Pﬁequivafent)

toluene or THE but not limited to is added the solution of a e or
HeraeBineahiar a4 18 chtningsrbore e ravbRianbin Fhadesyaipaolvent
Hiptaydaninemixsmigohasekutroakdmiteddo @ixture is added a basic solution

such as NaOH solution. The aqueous layer is extracted by an organic solvent such as
dichloromethane or ethyl acetate. The combined organic phase is dried, then
evaporated to dryness. The crude compound is purified by column chromatography or
crystallization to afford the compound of formula (120}

Compound of Formuia {i}.

Method A. To a stirred solution of compound of formula (120) (1 equivalent) in
a solvent such as dichloromethane, acetonitrile or toluene is added the solution of a
compound of formula (121) (1 equivalent) in the presence of a base such as
triethylamine or Hunigs base (1 equivalent) at 0°C. The resulting mixture is stirred at
ambient temperature for 8 - 24 hours and then quenched with water. The organi'c
phase is washed with water, brine, dried and then concentrated in vacvo. Further
purification by column chromatography or crystallization from a suitable solvent affords
the compound of formula (1).

Method B. To a solution of a carboxylic acid of formula {122) (1 equivalent) in a
solvent such as dichloromethane, toluene or THF is added a base such as
triethylamine or Hunigs base (2.5 equivalent), followed by the addition of a coupling
agent such as (3-dimethylaminopropyljethy! carbodiimide (1.1 equivalent). The
resulting mixture is stirred for 15 minutes o an hour and an amine of formula (120) (1.1
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OC. The resulting mixture is stirred at ambient temperature for 6-18 hours
and then quenched with water. The organic phase is washed with water,
brine, dried and then 25 concentrated in vacuo to afford the compound of
formula (1) which is further purified by chromatography or crystallization.

Alternatively, compounds of formula (l) of this invention where W is

sGURANER): cRRde syrhasizeoidllpwing the generahPEPSEAYESr2S. 24 hours,
described in Reaction Scheme 3. 49 REACTION SCHEME 3 R6 R7 R6

R HBSRAYIREYE! #PS 3R FERCEIARRSTRAGUNRHIRES o0 Diepian
oi}m@f%ag%‘y R Bay RARABIROMIM {L1Bp(EL6d1(RhY HREIR ThKREavpdrina of
geprotection x HNN-V-R3 R9a’ly R8a R9 R8 R4 R5 (118) R'HN /\ x R4
R5R N=N R6a %R7a (119) R HN NN-V-R3 N=N R9a Cl ly RBa R9
R8 (12deRrativety. RamEpwslsRy formula (IV) of this invention can be synthesized

following the general procedure as described in Reaction Scheme 4.
REACTION SCHEME 4

cDl,
NCO R'RZNH

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

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

Compound of Formutla (IV):

Method C. To a stirred solution of the compound of formula of {120} {1
equivalent) in an anhydrous solvent such as DMF but not limited o is added an
isocyanate of formuia (123} (3 equivalent), and the mixiure is then heated to 60 - 80°C
for 4 - 24 hours. The mixiure is concentrated in vacuo. Purification of the crude product

by column chromatography or crystallization from a suitable solvent affords the
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(121 R6a x R7a R N NN-V-R3 RZ N=N R9a'l y R8a OH R9 R8 R2
Formula (I) (122) 5 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 50 methods disclosed herein. In
general, the compounds of the invention are prepared in the above

ERRHAM SO ETIe, g ws: Compound 117. To a stirred solution of the
amine of formula (115) (1 equivale Hzﬁm a solvent such as

dichlorBiGEed i W%m fosrRitd b (& etvaiem s initiBRds Ao an
icblodtdesonubmmfdemf;ﬁabmwm(&ﬂ@z@ee(q%em)am@s@wrﬁi sHcihagirous
gichigramst @'Ei‘? Rt SFH Autnot lé%%ga 1,0, %ﬁﬁw“?g‘%% 66012 ?&%e

such as triethylamine or un| s base Bt not li to. The resu
’iﬁmﬁﬁét%ﬁﬁ@aﬂaﬂe@ﬁmemft@ﬁﬁ@ééﬁﬁf@d&rawa@@qaa@ ﬁ%pe%%ﬁ@ of

ibenuaLendyed evuisykwaﬁgrssﬁh@n Q'Eﬂx%@i@dl'ﬁé&%é%%ﬁ%iﬁ&ﬂ:wim%ﬂt%rstfrred at
brine, grled and then conc égdl vacuoto 1 affo the ductz%“}me s

FOPRITIS E1175 LB YIRS eRes AT Ffo EY¢l
istainethab uijth isatdretohemivnahicaibquate smﬂv@mamiLﬂMpmmwmgted and

ﬁuﬁﬁ@d%ﬁté@ﬂ@f%#Bﬁ‘r%rm%@&%t%qg%%ﬁfﬂ%‘c%@rﬂ%ﬂﬁ@%ﬁ&ﬂrﬂ% (v).

ydrolysis or hydrogenation to obtain the amine of formula (118

CompdtlitP TN PR RIVESSHE HRGHE Sy FREEAR BPERATNS ¢ ?E@P(‘imnds of the
Bganaiesdcadthihe taigenefdbienhiao{ k)i sbitaine dialveyen(lcbspecific details

& %Wi?é%’@ igﬁﬁﬁ lﬂg%gfda%%%ﬁa%%ﬂ&s'%ﬂ Qﬁﬂ%?’&uo‘?fjga?ésf%g\&d&f‘e?%ﬁaﬂé in this

the reaction asic so utlon S H solution

MREHEREBLUSTLPEV R ERGACRATY Al 'SRIATS SHI EprEiREagditions employed in
@@aﬂ@mmmaﬂ@thuba@ﬁtm il e comipig efcQigaRIslP Rase drddied,

en 20 e\fasporated to dryness. The crude compound is purified by column
mercia
CRromA ograpLhy or crystallization to afford the compound of formula

(120). Compound of Formula (1).
PREPARATION 1

SYNTHES!S OF 2-CYCLOPROPYLETHYLAMINE

Concentrated sulfuric acid (26.66 mL) was added dropwise to a vigorousty
stirred suspension of lithium aluminum hydride (764.4 mmol) in 800 mL of anhydrous
gthyl ether {40 mL) at O °C for at jeast 2 hour period. The reaction mixture was
warmed to ambient temperature and stirred for 1 hour, and a solution of
cyclopropylacetonitrile (246.5 mmol) in 100 mL of anhydrous ethyl ether was added
dropwise. The resulting mixture was heated to refiux for 2 hours, then cooled to G °C, .
cautiously quenched with crushed ice. A solution of 38 g of NaOH in 350 ml. of water
was added, and the organic layer was decanted from the resulting aiuminum hydroxide
precipitate. The precipitate was washed thoroughly with ethyl ether (3 x 800 mL). All
ethereal extracts were combined, dried over anhydrous Na,S0, and the soivent was
distilled off to afford 172.5 mmol of 2-cyciopropylethylamine as a colorless liquid (bp ~
100-108 °C). Yield 70%. |

PREPARATION 2
SYNTHESIS OF 6-CHLOROPYRIDAZINE-3-CARBOXYLIC ACID
To a mechanically stirred solution of 3-chioro-8-methylpyridazine (155.6 mmol)
in 140 mL of concentrated sulfuric acid, finely powdered potassium dichromate (55.40
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Method A. To a stirred solution of compound of formula (120) (1
equivalent) in a solvent such as dichloromethane, acetonitrile or toluene
is added the solution of a 25 compound of formula (121) (1 equivalent) in
the presence of a base such as triethylamine or Hunigs base (1
equivalent) at OC. The resulting mixture is stirred at ambient temperature

Jpls %B@‘é@vﬂ?%@%‘n%@gﬁﬂ@%ém& MBI ERSB4AMEHBAASE Ridition was

washed with water, brine, dried and then concentrated in vacuo. Further

CRIRRESIGH By HNBR P RIRBRLIIAAPHY o BRHERIRidh ot UsSHiSpfiark areen
EsgumwtaaﬁwdsEoB&cHdempbaad:ef\ﬁaemdtma)cd\dmh@lgl BT hEor@asttutionxiure

? %%ﬁ%@&é@ﬁ ACIS0F Tarl %dmﬁ SRR Splvent ﬁj&g VaR

oromethane, to ene or HE IS a ase'such as trie

%?Wﬂﬁésqf@sﬂeoc@58@&1MW&%&)%%WE@%M@%&%@@W&%@Snﬂgacuo to

| ASRNIigHEl Re Chidiametinsrinonsapyleetyd casndisnider (5.5 ammbralamis

Th}e 3§ resultin |xtur iS S |rred ;‘ r 1,(5 jnutes to a ho%;r :fldg amln(,?45 c
B IGRET 0] (011 L BERHa i) W LR, T saird KSR e
@eicht M SaGUVIHED DBASDE D GIrs3. théﬁw&h@d with water, dried and
concentrated in vacuo. Purification by column chromatography or
crystallization from a suitable solvent affords the compound of formula (I).
5 Alternatively, compounds of fc?rﬁfﬁﬁé“ﬁ’%@% invention can be
synthesgen Tiolgngrivelarerd praTeth A RNES He AR HIBH Y0 | B @D (-

Scheme 4. REACTION S EaJ J R7a R1IHN N x
N-V-R3 N=N R9a~" R8a%§l¥§??ﬁ?l§§ E@'g\@l@ R'R2NH F 1 (123)
(124) RaFSRERPIECHPRPHRTHNRR-sa1RGxylic acid (16.8 mmol) in
dichioromethane (85 mL) was added diisopropylethylamine (46.7 mmol), 1-
hydroxybenzotriazole monohydrate (23.7 mmol) and 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide (23.7 mmol) under nitrogen atmosphere at ambient temperature.
The resulting mixture was stirred for 15 minutes and 2-cyclopropylethylamine (20.2
mmol) was added. After stirring for 36 hours at ambient temperature, the reaction
mixture was diluted with dichloromethane (100 mL), then washed with water and dried
over anhydrous Na,S0,. The solvent was removed in vacuo. Purification via column
chromatography (30% ethyl acetate in hexanes) afforded the title compound {8.70
mmol). Yield 55%.

PREPARATION 4
SYNTHESIS OF 6-CHLOROPYRIDAZINE-3-CARBOXYLIC ACID (3-
METHYLBUTYL)AMIDE
The mixiure of 6-oxo-1,6-dihydropyridazine-3-carboxylic acid monohydrate

(3.16 g; 20.0 mmol), dimethylformamide (0.5 mL) and thionyi chioride (5-7 mL) in
chioroform (70 mL) was kept at 50-60 °C overnight. The reaction mixture was
evaporated in vacuo to dryness. The solid residue was dissolved in dichloromethane
(70 mL) and added dropwise to the mixture of 3-methylbutylamine (30 mmol, 2.7 mL)
and iriethylamine (5 mL) in dichloromethane (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 MgS0O,4. The final compound was isolated by
recrystallization from etherhexanes (5:1) {(19.76 mmol). Yield: 98%.
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N N=N R9a~) y R8a R2 O R9 R8 Formula (IV) The starting materials for
the above reaction scheme are commercially 10 available or can be
prepared according to methods known to one skilled in the art or by
methods disclosed herein. In general, the compounds of the invention are
prepared in the above reaction scheme as follows: Compound of Formula
(IV): Method C. To a stirred solution of the compound of formula of (120)
(1 15 equivalent) in an anhydrous solvent such as DMF but not limited to
is added an isocyanate of fornﬁ%ﬁ@%’f\@%lﬁvaleno, and the mixture is
then he@eNToIBO!S SOIC 4H(8 AN NOIRRSDARNASLYR! RECOMdh tratel{in

vacuo. Purificatio%ﬁgq}%&gw_ lq%,g?:%m%ﬁqh%w%graphy or

crystallization from a suitable solvent atfor 52 compound of Formula

(IV). Mthod D° A dFeEGHAIRN RirmBRs-Eipenedneddivalentfis siwal in

- deslerbincanaieq swldisaldticiadd Airtuhomatinyeazalectlonde 299 g, 10.0

equiyalent) in an anhydrous  solvent such as dichlpromethane. The . o

S T AR R DS R aRars by N T T a2 0°C

hhixtes irstimatifeveasothise@ at @hbiary. tam perdtieofofdtrdar¢ e tien

SUHVALRNNiAS Fhesr assaq jo the @g%e?ﬂﬁmmmé% Slitrerddr, saturated
er nitro

ambient temperature overnight un en atmo%%here. The reaction

NASuFERS oNER e e AnRiteL-R0RSRat ARy BRUR SORIREY 4R Srfligd product
sohupeh yebneantidieddhe rpuxtititg byftésh adthoonfetihematdipasiphy to

afford gre coMARLALIANUEGY I GAURRIINB0NONS AR LY 2 o 1.4

is capable of preparing the compounds of the” invention according to the
gefeiaPidERviiRREC iSRS aRdAipver eRtTB AR wRe HEtalSiGinelrithiaipperature
fechpionesfessesnpaidm obte vastinhaapravidade payheseomditiane

cification for convenience, Agajn, all and reaction conditiqns,
AR REEana SahRE st S R R M B RRted 0, ana
heailkind froen MadiRariltesecornmerordritaiects. \RRISHA RAT o Iazin-1-yl-(2-
S I RENg e HeRPB QEY lidnt HellbMINEr nfs ainceadradadestdiiito HCl
acid (20.66dm.L.) Wafs added dr;%P Ise to w%o%onﬁ&/ iﬁ gtlrred H h
SEIL B AR o Gk ar PG P AR Bt Ly ether to the
swihyolnaistetiophatibend 40 10 0} lab Do Horamniegthsh 2. Abervtetrtoshii@iermed was
FREAIPI-N USRI the HCI salt.

C. A mixture of 3-amino-8-chloropyridazine (0.648 g, 5.00 mmol) and the
HCi salt obtained above (7.5 mmol) was heated at 150°C for 24 hours. To the reaction
mixture was added 16 mL of 1 N NaOH and 100 mL of dichloromethane, and the
aqueous layer was extracted twice with 100 mL of dichloromethane. The combined
organic phase was dried over Na,SO,, evaporated to dryness. The crude compound

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

PREPARATION 6
SYNTHESIS OF (5-FLUORO-2-TRIFLUOROMETHYLPHENYL)PIPERAZIN-1-
YLMETHANONE
A. To a solution 1-benzylpiperazine (4.65 g, 4.58 mk, 26.4 mmol) in
dichloromethane (200 mL) was added diisopropylethylamine (4.65 g, 6.2 mL, 36.0
mmol) followed by 5-fluoro-2-(trifluoromethylibenzoyi chioride (543 g, 3.63 mL, 23.8
mmoi) at 0°C. The reaction solution was stirred at ambient temperature for 16 hours
then diluted with dichloromethane (100 mL) and washed with water {3 x 100 mL). After
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warmed to ambient temperature and stirred for 1 hour, and a solution of
cyclopropylacetonitrile (246.5 mmol) in 100 mL of anhydrous ethyl ether
was added dropwise. The resulting mixture was heated to reflux for 2
hours, then cooled to 0 C, 25 cautiously quenched with crushed ice. A
solution of 38 g of NaOH in 350 mL of water was added, and the organic

1YSbNE HacaRiRe EeM thesesHEiBehalmie e hydrorddsvar eleyt@«t?s obtamed
The precipitate was washed thorou ea%hly with ethyl ether (3 x 600 mL).

FRYESPER PAUB R SRR R é@Bv%?%%ﬁWFBGE*M@bW&R%PMé‘
solvenBwas distiNectait tai afterdilive Snmrath ofa2 (¢ R0l opropydetaytacadiemg)

25201 PR AR A0S O 18I E ERERL RO R fitrate

SYNTHESIS OF 6- CHLOROPYRIDAZIN -3-CARBOXYLIC A DToa
WS FrAsRANGeH e HasERItRoYied 8-8RIBIGHmetiiRugitdasine (155.6 mmol)

35 in 140 mL of concentrated sulfuric acid, finely powdered potassium
dichromate (55.40 53 g) was agﬂ%‘?:: 'EQ ){ tne7temperature being kept
below 50 C. When the addition was com e stirring was continued for

anofhENIHBIS QF SHIIPERAZINCLUS, Béﬁ’d [gfeBNEliguid RRBEX YA cooIe(2-

and crushed ice was addegpaiausty ha{eppiigimixture was
extracted with ethyl acetate (6 x 400 mL). The ethéll acetate extracts were

5 combInEiFil RIVE ARy dr B8 S Nd2S BB PRI SRR G 0azine-3-carboxylic.
aun2yataddpwetbybanigadd Aighfly Bedroolpmedcetonitrile (60 mL) was heated

& Fé?lBNBVﬁ'ﬁ%G:% 3pGPeRvic ArlH (96,6 Mol olkusD /@tﬁﬂﬁl;}’\‘ﬁ&enal was

used for next reaction without further purification. Yield 699

e Wi iR s RiReN RS- ayas e wikhowrtgrds P mb), "ried over
ERBEPARAQHQMQ@YMJ FirattSved-concentrated in vacuo The crude material was

6 Rgggﬁ%’?ﬁb’% A%{ff‘ft? Qlu ?éﬁs%l t%%kg Tethane (100%) then with
r@ﬁihﬂﬁt@ipwﬁ&?jm@@aaﬁd&)@@@@*@lms.@mﬂ&%hﬂuﬁmwémm@w&
mL) was added diisopropylethylamine (46.7 mmol), 1 15

hydroxybenzotriazole monohyd ) and
1_—(3-dimethylaminopropyl)-3- eth %EFQ%%W%(ZB 7 mmol) under
nitrogen atmoSphgisEtiarohientidipetaE0ie L TR CESlEAgIAMikdUre was
stirred for 15 fINULGR 0 f i IaRIIISIRYIARING dA B AYRON WaS, 14.3

added. After stirring for 36 hours at ambient tem rature, the reaction
PiRRlR WAL GREERPIRP diERBro e AR (208 tsatr%ﬁwaéﬁé’&%ﬁ’{ww'% a
yediorantin (@ aDaiv@)namtayd:rouﬁwblaé’ﬁ{Mz Hiesolvestkapisstenngvied imour

f’i‘&%%f’ ;é g &gsf"' SapHEEy. 0@88‘52 88&5@8%% PR M ARSI Nadded to

exanes orded the title compound
this mixture dropwise. The organic layer was extracted with ether (3 x 7 mL) and dried

over MgSO; to yield 2-nitro-1-cyclopropylethanol which was used for the next step
reaction without further purification.

B. The nitro compound obtained above was dissolved in 4 mL of dry ether
and then added dropwise to a stirred slurry of lithium aluminum hydride (0.997 g, 26.3
mmotl) in dry ether (30 mL) under refluxing over 1 hour. The refiux was maintained for
2 more hours and then 2-propanol (9 mlL) was added and foliowed by the addition of
saturated NaCl solution (3 mL). The mixture was stirred for another 20 minutes and
then extrécted with mixture of 2-propanol.ether (1:3). 2-Amino-1-cyclopropylethanol
was obtained after removal of the solvents and uséd for next step reaction without

further purification.
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mmol). Yield 55%. PREPARATION 4 25 SYNTHESIS OF
6-CHLOROPYRIDAZINE-3-CARBOXYLIC ACID (3-
METHYLBUTYL)AMIDE The mixture of
6-0x0-1,6-dihydropyridazine-3-carboxylic acid monohydrate (3.16 g; 20.0
mmol), dimethylformamide (0.5 ml-) and thiony! chloride (5-7 ml-) in
chloroform (70 ml-) was kept at 560, & .Qygyight. The reaction mixture
was_30 evaporated in vacuo to dryness. The solid residue was dissolved

i SiERBRIMEh e RIAR) Bie e e ARSRYL ReARlR (P OfCLOPROPYL-
3-methylbutylamine (30 mmetyDROXYEaR thgtdamine (5 ml-) in

Strred 1030 O e e Sy R TP T €31 kg i
NaH cOixarpwae edied thiomd e ave (429 e Stierfinal cofhp ouirtiwass
iemlatadibys BauRcayatalizatioahiraay ethesBexangs(a: 1 WS mmol).

%gc_: Idé&;ﬁﬁéﬁ@ﬁﬁAgﬁm&g;ﬁ%%%ﬁe was added to the residue
IRl FllID@ER OWHES BYANBHE XL WHET RAN QN ) 5 PheTroistsiér veak solusioat
ShbiER¢apiperatine Mt 12 oY) JARISHCIOMEIANE {20 HNR 4BS cted

added 2-trifluoromethylbenzoyl chloride (2.09 g, 10.0 mmol) as a .
Hithitshasaiaite BRAEFRHGRS B vrRepptAkhy RIS Wihpier aod brine;
drieel resuNpgIDiXt Ulecwesi dilér etk aicanobie F INBaT albse01d8 hpbsaaRd

ih d_wi [ mL).. The organic, | ew ashed with , .
S S el PR B L RS T R e
JRRRS oredisitd the desired product as a pall yellow solid used for next

step reaction without further purification. B. A solution of the compound

obtained above (10 mmol) in 5(%5%%%@@ mixture of trifluoroacetic acid

and dichloromethane was stirr l?’(a?’rqperature for 5 h. After
SOMEENES IR MRIBERAH B Febitlid AWES Hid$OREIMAE THOAI BHENOAME THANONE

(100 m) andwagieeharaHaBEaly NEoHAL NAOEKELY BbhWMEeS a cooled (0

Saturated NaCl, and then dried over MgS04, filtered and concentrated in ~
v S YiRRPRIBir A Ah AR IR EEIO MM IPRE R EeHa RN 01 2 mob) in
tightoyetiethaile TS oil vagcdfvertatbintd GessaihhyriRerogdiiogniotd Gt

in ether, 0 K, er ta the . sglution,of
e e R oM ane

1hg AfEredSPlRraRNRICY G aseiTishiprematiangrexof00 mL), the combined
G@mic prarshiaropaitadinei(ads g BiharmaliandiRg, SO, and then

concentrated in vacuo to afford the product in quantitative yield.

B. A solution of 4-(2-trifluoromethyibenzoyl)piperazine-1-carboxylic acid t
buty! ester obtained above (10 mmol) in a mixiure of triflucroacetic acid and
dichtoromethane (1:4, 50 mL) was stirred at ambient temperature for 5 hours. After
concentration in vacuo, the residue was dissolved in dichloromethane (100 mL) and
washed sequentially with saturated sodium bicarbonate, water, and brine; dried over
anhydrous Na,S0O,4 and concentrated to give piperazine-1-yl-(2-triflucromethylphenyl)-
methanone in 97% vield.

PREPARATION 11
SYNTHESIS OF 6-PIPERAZIN-1-YLPYRIDAZINE-3-CARBOXYLIC ACID (3-
METHYLBUTYL)AMIDE
A solution of 8-chloropyridazine-3-carboxylic acid (3-methylbutyl)amide (2.52 g,
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HCI salt obtained above (7.5 mmol) was heated at 150C for 24 hours. To
the reaction mixture was added 10 mL of 1 N NaOH and 100 mL of
dichloromethane, and the aqueous layer was extracted twice with 100 mL
of dichloromethane. The combined 25 organic phase was dried over
Na2S04, evaporated to dryness. The crude compound was purified by

} yel id,
iﬁ@ﬁ%m @&ggﬁ%g\’%t eé%'@rﬁ%ﬁ’%ﬁ@e?o%m@ e%\’rﬁl?)“g/as heated to

(BRI & RaRIFINS GRYSEEIVRPRYENRY FORPERIGNNDE. rggidue was
N@AE@MM@ME{% 9 a@bﬁmiédaﬁmwt@mar@a@ﬁdﬁeﬁ(@ 8, 145hmL The

81’6%%1[!@@)( el%?] dIChGD ! c{n ethan n}g% 65 an%i evagaaobated The residue

opropyl amin mol
wammészctthfmmmémmmwﬁmfa@qurn@@d%sw|§ leﬁamﬂnw

e ies (BRI, fal
g%‘ éﬁjé? then dllu?é]d Wlﬁo(glchloromﬁf%ﬁ)fﬁgggo m% and \?/asEﬁe d V%It S+) m/z

k 100 mL). After 55 the solvent was removed in vacuo, the
product (9.81 g, quantitative yield) was obtalned as a viscous oil which
was used for next step reactionppighoust fuitggy purification. B. The viscous
oil was diluted in methanol (100 mL nd Pd/ C (981 mg) was added. The

mixtrENTAESHRES FhgEr M& HUrR R Fitraton B filtebeeASI0 (2-

was concentrated in vacudMG ik 098¢ (9#P0)AMIIDE product.
PREP

THE
o 1L N ARaNR S T oseouy PR A lgeropyethyamicde
Y. OPROPY PR FARDE 23 @ A Plirtare bnmpeieniite (148, )wwae
ﬁiama m@@%ﬂml)m@l@z;in@%%@m?mgsa@ﬁn éze%ygwﬂrapﬁ(ﬂgﬁ?xlhfgm%
: mmol).In a (0] was heated at refiux ror
R K AR R Y O AR E B P s ke v
ditintecbwitthalieh|dpo hiéthen e (B oy gersis lvedt avitivasatee (2ox2 Gmhljirous
ﬂ@eg@veﬁel\él%%g%faegfgar@ftmé@%Mﬂ@%%ﬁ%%eeat@&a% IBiNAEYRy. 1.

he crude material was 15 purified by column chromatog o%% elut

RIS BRGNS I BHRRY AR RUECHE A GhorRdtha s YVIG) (300

MHﬂ?mMﬂSDE(GSO@T of e prrsiadms axsolich, PRERARATHON S, 0.51-0.36,
Ela SIS OF 2-AMINO-I-CYCLOPROPYLETHANOL 20 A. To a stirred

m|x ure of cyclopropanecarboxyaldehyde (1.00 g, 14.3 mmol) and
nitromethane (0.765 g, 14.3 mmol) in MeOH at 0C was added dropwise a
solution of NaOH (0.57 g) in wates=pRg Aeashpspmixture was kept stirring

for 1 N\ THESIS 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 diisopropylethylamine (0.73 mL., 4.19 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 resulting mixture
was stirred for 15 minutes, followed by the addition of 3-fluorophenethylamine (0.28
mL, 2.1 mmof). After stirring for 27 hours at ambient temperature, the reaction mixture
was diluted with dichloromethane (200 mL), washed with water (4 x 25 mL), dried over
Na,S0, and concentrated in vacuo. Purification by column chromatography eluted with
dichioromethane: ethy! acetate (2:1) afforded the product as a white powder (0.205 a).
'H NMR (400 MHz, CDCl,) 5 8.26, 8.12, 7.67, 7.28-7.23, 6.95-6.89, 3.80-3.75, 2.95.
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and a white solid was precipitated. Glacial acetic acid (0.807 mL) was

then added to this mixture dropwise. The organic layer was extracted with
ether (3 x 7 mL) and dried 25 over MgSO4 to yield 2-nitro-1
-cyclopropylethanol which was used for the next step reaction without

further purification. B. The nitro compound obtained above was dissolved

in 4 mL of dry ether and then asigieg gsapyrisg 19 a stirred slurry of lithium
aluminum hydride (0.997 g, 26.3 mmol) in dry ether (30 mL) under
SISV O HEU-TRE HR WME Fralhfaie BRI ANFSA RBHPS YAkG ACID
then 2-4ropari §:nnlskveak nelt ethandtfotiwesddayuhecddidition®t, 22.0 mmol)

h I solution.(3 mL), The mixture was stirred for anot%er 0 :
B Rl e e S M B S ofiom e
L AYARTEL Pl fSdo 39 BWM@RAN RATEASIStal/ e afeetetivovel bfcips o RieHeson (30
Al e dafen 0gh SteRH@ach anvyithestrwiBes pusiigation: 3%0%8mal in DMSO

REPARATI YNTHESI i .
i e BRI RONE b RSO TR RRAB T AV I ESBR BT, The
BHTDROXMETHESAMICE 253 th€ Jolutfbmiolites and then at 55-60 °C for 1
RathlorRRYRdaZING - ERIROIGAGE 437 o NSy SO I8k 3rRridhiGh chioride

dioxane was added thionyl chloride (420 mg, 3.56 mmol). The mixture

8- rEABElHe 2 AD G ARG NS SRS ARAS RGRA EHIRT Q@ Rodried over
ReARneild weﬂ:epm@diemgml ééb?%mgre@a’&.mmql)_ in5 mL of dioxane
was adged tofie tesigus o?%‘?ef%ll?a%?o%é?Sb?%%’ra‘b%fvg'%@é’%é%e
(0.2 mL). The mixture was stirred at ambient temperature overnight.

iRiEREY Helsrafdéd fo-hw kiR Bhban ko tprigenidnd6tay Pacatal. The

e RE0AMNG EXHAGhYAS HERAGHOLE WA IS AN sMateAnd Hsfaiedi®temove
over N§%304. e residue after removal of solvent was purified
LR GRS

b -
ok P LR B VAP PSS EARES P38 (B iR ied
B8mog rafetfteateliteC dasired producte i WIRIREEARAMIONNEQ Y NXHRES)Sthe
P ~1-Y -(2-TRIELUQROMETHY.L PHENYLYWETHANONE
R e S e S Bl e P ed (0
ilepransaireinsitpiorroe Labexyliscaeidinby® 200 mol) and triethylamine

(0.12 mol) in dichloromethane (250 mL) over 15 minutes. The resulting

mixture was stirred at 20 ambieﬂ%geﬁﬁ%%;ﬁtéyﬁ {?}r 6 hours. Water (100

mL) was then added to the mix an gueous phase was extracted

with'tEnlbfdtheth &rieHRGRIDDMRIDARBESHBARBIOXYLIC ACID PENTYLAMIDE
To aflask containing 6-chloropyridazine-3-carboxylic acid (375 mg, 2.37 mmol)

in dioxane (5 mL) was added thionyl chloride (420 mg, 0.26 mL, 3.56 mmol). The

brown mixture was refluxed for 6 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 resulting solution was cooled in
an ice-water bath. To the cooled solution was added amyl amine (410 mg, 0.55 mL,
4.74 mmol). The resulting black reaction solution was stirred at ambient temperature
for 16 hours under nitrogen. The solvent was removed in vacuo and the residue was
dissolved in dichloromethane (25 mL}. The solution was washed with water (2 x 10
mi.) and the organic layer was dried over MgSQ., filtered-off the solid and
concentrated to afford a gummy material which was purified by column
chromatography eluted with dichloromethane to yield 310 mg (57%) of the product as a
colouriess solid. m.p. 98-101°C. "H NMR (300 MHz, CDCl;) & 8.28, 8.05, 7.68, 3.51,

1.69-1.63, 0.90. MS (ES+) m/z 228 (M+1),
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organic phase was washed with water and brine; dried over Na2S0O4 and
then concentrated in vacuo to afford the product in quantitative yield. B. A
solution of 4-(2-trifluoromethylbenzoyl)piperazine-1-carboxylic acid t- 25
butyl ester obtained above (10 mmol) in a mixture 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 mL) and washed sequentially with saturated
sodium bicarbonate, water, and BRfé:NEPBVER anhydrous Na2S04 and
concentrated towmear&mﬂmﬂ@mﬁk&me&a%mmwBO

methanone in % ie PAR THESI

6-PIP Azu\f’ %\? \gi&%l?ﬁ?éog 8/@% 5%%%”&? %Qadde‘j fo a cooled
O ETreelBoTH I2AanITre B Rianm b Abe s48HoTaRshiduR Heinedd hdky1rnd

@Emoﬁ%mﬂéw@%ml}amideh@réacgoﬁm&a@ermgetm BiRerAAetELB3r8iure

8 t itrile (30 heated to refluxed f
QR T STEY EUpOPa D OTATE R SR AN i 0%
KBU, mh)eairzche kitrae et with dicbdoreen ethfaymea@sxXNegBln LY. ollmneofigautionic acid
f)gy%rp\‘mlgfﬁ‘frgegyg qudég‘ﬁ NEL 04 A me M a9 38N ERCand used

residue 5was passed through a pad of silica gel and concentrated to give

BIisEt&5R- EFQFT'BWH%‘HH‘:@&%WHQW@%&d (3-methylbutyl)amide (2.68
g, 88%yield) AMﬁxéEer)‘ mrae@aawu&).caaaawepngoesser 8.1g,337

B B R N MDA 2 o e ron 1l (519

@Mﬁl&@@%ﬂﬁé%@@%ﬂs%‘i@ aveanighey dibprogpianysiwie e es §1gh ggoled to
BrRRdhelRehpetae NG (S8 vl B8emomd i perismidileitl Qa8 anyasne, and

SRR 15 SRR WA e S0A T ALY AU W, TG e Coenec

gtkatiom ot ehacaeteld with dichloromethane (5 x 100 mL) and the organic
extractyvas diet QURFANNYGFQHS JNBZSPfnd LS%%Q é@%&g&&%@ﬁo%“ca

gel and concentrated to give 6-piperazin-1- ylpyridazine-3- carboxyhc ac
(ﬂB%IBHrBTﬂy?é’tﬁWféﬁ%%?kglgrbofgg%ﬁmlarpmmmgggnwg €081%5: a3 Chmol

ih 90-mhiB 6f 6t1B&y, 8. U8Q3. She3rd2:R080niktidie vd9 8 3vBr6@ Qb antb&e 20
%!]n?)&'ﬁérep %‘é%ﬁ%@?&@”ﬁ%ﬁ: A solution of 3-cyclopropylpropionitrile (3.085 g,
32.47 mmol} in ether {10 mL) was added drop wise. The resulting mixture was heated
at reflux for 2 hours, then cooled to 0 °C, and subsequently siowly quenched with
water. A solution of NaOH (2 g in 18 mL of H,0) was added and organic phase was
decanted from the resulting aluminum hydroxide precipitate, which was washed with
ether (3 X 20 mL). All ethereal portions were combined, and the solvent was distilied
off and 3-cyclopropyiproylamine was obtained as a light yellow liquid {2.01 g, 682.5%).

PREPARATION 17 _
SYNTHESIS OF 8-(3,5-DIMETHYL-PIPERAZIN-1-YL)PYRIDAZINE-3-CARBOXYLIC
ACID (2-CYCLOPROPYLETHYL)AMIDE
To a solution of 6-chloropyridazine-3-carboxyiic acid (2-cyclopropylethyljamide
{0.57 g, 2.52 mmol} and Bu.NBr (0.16 g, 0.50 mmol} in dioxane (20 mL) was added
1,8-diazabicylico[5.4.0lundec-7-ene (DBU) (0.75 mL, 0.77 g, 5.04 mmol). The brown
reaction mixture was heated at reflux for 16 hours, then cooled to ambient

temperature. The solvent was removed in vacuo. The crude material was diluted with
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SYNTHESIS OF 6-CHLOROPYRIDAZINE-3-CARBOXYLIC ACID [2-(3-
FLUOROPHENYL)ETHYL)AMIDE 25 To a solution of
6-chloropyridazine-3-carboxylic acid (0.31 g, 1.94 mmol) in
dichloromethane(15.5 ml-) was added diisopropylethylamine (0.73 mL,
4.19 mmol), foIIowed by 1-hydroxybenzotriazole monohydrate (O 280,21

SRRl A il eNENRIADUEL MR BAR e O 37 i dver

g mixture was stirred for 15 mlnut

%@Wen%iﬁefﬂwﬁaﬁﬁeﬁémmaﬁmﬂﬁ@mﬁﬁ f@loﬁeﬁhm)vas?ﬂer éfmﬁgoduct

fers2donnussatapbiend termyaraliere 7o clion bk s Wasdijuisstividinthe
dichl rometsqhan(? %OO m r} washed with water (4 x 25 mL), dried over
0 ut furine J

I\?Xﬁ CoNCaRtrate Cf]{c\(/)gcuo Purification by column

chromatography eluted with dichloromethane: ethyl acetate (2:1) afforded
the product as a white powder R2e5 gh TiNMR (400 MHz, CDCI3) 8

?,'é%&%ﬁ@ﬁ%ﬁ%%fﬁ%%%%?ﬁﬁ RIDRZNES-CARBOXYLIC ACID (2-
(E)-2-TRIFLUOROME THYYCGHRIFROPRREPARBOXYLIC ACID A. To

a stireg solutiop, ol e ol PRI Jsle 8 Bt @.mmol) in
DMSO (20 mLé under nitrogen at 25-30C was added a dispersion of

TP b g oo 2 RGP BRSOl 2 fr-

ooy @isisoncof 3/drogaas evelufiand Gkthylanes) (@ E8uionodastiyhol) was
| tonat | DM 10. mL) w.

e R R e TR T e bl e

resdumyaairtified ay %@ﬁi’e@lﬁf@scfam@amgs@ﬂwrtaﬂégiéﬁwthmfeﬁ%@%@ g,
&rtey wht&ﬂwt}amee@m\ﬁ{@ﬁ @@ye@amlﬁ@m mguseh@cﬁ@aﬁion of

d ti '[ t d th d
ohorol oL 00 Ao AP AR K2 P e (D e
@imﬂtumathﬁoeatm‘m“meﬁcthel@radé m@dummwsaﬁra@bfm Wasadded The
teiahy drdyran (4o s0kd Water 3% mal-:aagd thid g QAR 3R heBine,

mmol). The mixture was stirred and heated to 80C for 5.5 hours and then

%%Hb?éf‘é&’fB‘Qéﬁ#HU%”l‘%%WﬁﬁWdﬂPaﬁD%r@5%%%%%?%&?‘”@ solution,
entrharetiovitbehesanes (@i 30 il acigded -yathrepntenbatet di@icantt (2-

tﬁﬁ% d(glchloromethane (3 x 100 mL). The organic layer was
rledﬁ)é \jsegrféNa %04 Removal of the solvent afforded 2-

trifluoromethylcyclopropane-carboxylic acid (1.53 g). 20 PREPARATION
15 SYNTHESIS OF 6-CHLORG@R¥RPRZINE36CARBOXYLIC ACID

PENTYLSA‘MLR%SIS OF B8-CHLOROPYRIDAZINE-3-CARBOXYLIC ACID (2~
CYCLOBUTYLETHYL)AMIDE

A To a solution of cyciobutanemethanol (4.00 g, 46.4 mmol) in
dichloromethane (60 mL) was added pyridine (10 mL), followed by the addition of p-
toluenesulfuryl chloride (7.20 g, 37.8 mmol) at 0 °C. The reaction mixture was stirred
for 23 h at ambient temperature, and then diluted with diethyl ether (350 mL), washed
sequentially with water, 1% aqueous HCI solution, water and brine. The organic layer
was dried over Na,SQ, and concentrated in vacuo to give the product (9.00 g, 80.7%).

B. To a solution of toluene-4-sulfonic acid cyciobutylmethyl ester (9.00 g,
37.5 mmot) 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 1o 95°C for 6.5 h. After 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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To a flask containing 6-chloropyridazine-3-carboxylic acid (375 mg, 2.37

mmol) in dioxane (5 mL) was added thionyl chloride (420 mg, 0.26 mL,

3.56 mmol). The brown mixture was refluxed for 6 hours under nitrogen

with stirring. After cooling to 25 ambient temperature, the solvent was

removed by rotary evaporator. The gummy black material was diluted

Mt Glexane{BVaNARGING SR A SQUIIN RS EASIE DB AR dGE dK?é%f

bath. To the cooled solution was added amyl amine (410 mg, 0.55 mL

RFOARA NG $he resulting black reaction solution was stirred at ambient

tempercature Ganterhaiys wmclﬁrcmtfdgerrﬂdae Fhveminveisasnaded dropwise to

in.dichl ethane (25 mL

R A R S R e b S

@frﬁédaﬁ\aéﬁl\?@s@m fﬂmtm—mﬁ@heesma wianed heantkiratitenatiaidrg and stirred

1%mm%%%%&&h‘%h&y@%%gl&@&&mﬁ@g g LN W%rﬁﬂp@%ﬁlﬂf%er was

0

with dichloromethane to 10 mg (57%) of the product as

50 ReR S fd. rﬂep(e@éE E&@WW@%@W&% BHeis) %*Baé‘g thegestirred
at. ahblkebitcddralink 63, 0.90. ™M& r@SﬂﬁrrMb(ﬂR8 Wdg 290189 to 0 °C, and slowly
RFEATATIGN A0 SYNTHESIS, O X R ROR A ROPAWINE o
X ﬁheluenesu on Icho |de mmo was ad &a'coored

@KDV@)S@Q%WZW@WWI@%W@‘@ @Bgar@edl@mrhﬂnﬁdgsuattm@ndmwym
Mot sietlarameihaneVOiidd Wie fﬁl%@ig@-mxé@l;ﬁo\ﬁ@%f‘%iﬂéd Alll ethereal

bient t nt fhen diuicd it 200 d
LA SRS W OO0 YR BARE) Ship ST R o cried

'WMM&MEB@N&%@%WWM@S{N@@@%@@ 2-cyclopropylethyl

ester (§1 9, 8950} WapAPRNGH AR PRV 8&&9"6‘%\%9&1‘3;&%@%%@ tor

next step reaction without further purification. B. A mixture of

taihenY o At ae ABEr 21 (R o fePPEs Y EPH! 8% 7 kmol),
smwmzfoymméa@ LY 2ronnidhginch keterbuty anmasie ainid (8. & gtion

F t 9 r r
e R R b S 3P ST S O3 o
dithermteErrpliirRs idrivEs dirsavwerafinhieneiaps§3.mL) and added
SrépielapemanteRieibiley6h B8y 188 % nas ahtgined Afteniemav@tftnytamine

T P e e D L R AR B R Ry TS o ™ the

SR MMmiIsl)rénviB iutef ethie dh@ONEearsactihrmhixeneweabatieaquentially

Wekmed oy apieniciQdemperaiireadatiiers, fardhasr. Ameliiancbyer was

3- cyclopropg/lgroplomtnle ((33 .085 (ﬁ:;
dried over Na,50, and evaporated in vacuum. Purification by column chromatography

(silica gel, hexane/EtOAc (2:1)) afforded the product as a white powder (0.572 g, 58%).
"H NMR (300 MHz, CDCl5) § 8.25, 7.97, 7.65, 3.42, 2.36, 2.08, 1.91-1.59.

PREPARATION 20
SYNTHESIS OF 3-CYCLOBUTYLPROPYLAMINE
A A solution of trimethylphosphine in toluene (1 M, 60 mL, 60 mmol} at 0
°C under nitrogen was diluted with toluene (30 mL) and tetrahydrofuran (30 mL).
lodoacetonitrile (4.2 mL, 9.69 g, 58 mmol) was then added dropwise while stirring
vigorously, whereby a colorless solid precipitated. When the addition was finished, the
ice-bath was removed and stirring was continued at ambient temperature for 51 h. The

mixture was filtered, and the solid was washed with toluene and dried under reduced
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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 subsequently
slowly quenched with water. A solution of NaOH (2 g in 18 mL of H20)
was added and organic phase was decanted from the resulting aluminum
hydroxide precipitate, which was washed with 25 ether (3 X 20 mL). All

' bined. and. th distilled off
e T S S T B Ralnreaiba =

6215t23s PrtatnRATNET: SYRTHESIS OF

6-(3,5-BIMETHbYA rRMNER 6 PidnVial Y RIRAGI NEsB A RBRK YA Kn 30
ACID 2-%Y§ALrQPROPYLETHYL AMIDE To a solution of

é%ﬁ&o%y?’l DiRE Y RAERIRRLIaY9S (R P Po pyIatAYT)AnitRSe @rldedy,
prepionividst)( 20 dnBLANBIED A6 my @Blmmslbis dibxanentR6mijdvas mixture

addadrrd Satinzabicyeold AndeG:r -8 @ﬁbﬁt&%ﬁ %@gg,o%ﬁé St o7°C

mmol). The brown reaction mixture was heated 16 hours,

¥R CoBEE IS A ABRRR SR R mEigtfe ST SHR &RnGRIYASRAdIERhioric acid (5
wECED. e Puste Buriedicd s dlitiadairhs eQeitasptadrKRPOMEINIES «

i hed with water (3 x 20 m[), dried over MgSQ4. After )
T P e A S e e i, FREp il eporesiom
fifetsciatbacaseniatedal atmespheatepiab (0IE2 Qo dhpthatdves tidect)y

used fg the er-girPinQuLHI NS pUTEIGalos B RESIARR UGN Sropwise
JIAZEPAN-1-YL-PYRIDAZINE-3-CARBOXYLIC

SYNTHESIS OF 6-[1,4]D | d )
R tﬂ%%&“ib’ﬂ@é%ﬁ?&l%zﬁ*ﬂfwmm\ﬁ@ns&m&vﬂrﬂar@-&ﬁ g. 113.8 mmol) in 114
Brichiortyy sitheziaco3ccaTbexghc imidn(2t 1@ eymopiapyteth W)asrisetétpsrgure

: J1.4ldi -1- ' id-tert-. ster (0.13
SR L R AR e i h 15 mL

pERtheRRe freBWisahEnsuToeME DGR bR Vs ineairdiat Efttiier 2 h and

tiesiduieremst puibiect ynilashtoayoraghromaiegsamby doxyiekd hB@ d%f&@&% 0°C,
, 7%) which,was used for the next step reaction without further

B B o TE S AN A 5 20 0 in

WhIGU B divtas rsifieth and il acsanicatia se idaandahetediftumetwamsulting

shirreeufamlardiiddiBiecliietSAMER WS Hhead GMONREdBYRRUSotARSs of ether.
Bﬁsei!%ue% v\%/;as déluted with dlcgloromethane, and the resulting solution was
ed" Wi

Was PHOYS Gt S8 SEMErAHY o RILSEO MR i tidPHiiq leave 0.36 ¢
Coltopoitatydlebyight @ {ladidmae parvibAdss)iigérine-3-carboxylic acid (2-

PREPARATION 21
SYNTHESIS OF 6-PIPERAZIN-1-YLPYRIDAZINE-3-CARBOXYLIC ACID (2-
CYCLOBUTYLETHYL)AMIDE

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
layer was separated and the aqueous layer was extracted with ethyl acetate (2 x 100
mb). The combined ethyl acetates were dried over Na,SQ, and concentrated in vacuo
to give the fitle compound as yellow solid {(1.14 g, 78.4% vyield).
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20 cyclopropylethyl)amide. PREPARATION 19 SYNTHESIS OF
6-CHLOROPYRIDAZINE-3-CARBOXYLIC ACID (2-
CYCLOBUTYLETHYL)AMIDE 25 A. To a solution of
cyclobutanemethanol (4.00 g, 46.4 mmol) in dichloromethane (60 mL) was
added pyridine (10 mL), followed by the addition of p- toluenesulfuryl
chloride (7.20 g, 37.8 mmol) atfREPARA TEaKLIRN mixture was stirred for

washect SRERE, S S SOt LG Y Cahny WAAMANE

washed Sequentia ueous n Wa er an

brine. tﬁemgaiﬁr@mwehw'ﬁegd??e@, @vmeebwwmﬂe@ﬁéemqur\ of 2,2-

N6 Bivsrihariosiuek AR 9180.4%5. BnheipisalEon@d mL) at 0 °C. The

tomﬁﬁr_?)r%\ég%drﬁs Cld < ﬁ:c?f M (gl%g%%;é%)%%?%g&aﬁaengr)elcrl]vﬁtwwater

aeu@m:amgdammwnmm @@ImbdeT(m B56rghifetilenhardbydriveareditid nvsixoingdrous

- M@%é““’eﬁ%%ﬁsﬁ%&qc‘??%é%@é@c&%ﬁ&&?@%ﬂ%@'@%@(%“@ e 5 94.96 °C. 'H

erature, the reaction mixture 35 was diluted with dieth ether (450
EP PR (REQREANRR Wakeraffr bite! The! digahi0 d 1gyep %&’é@rﬂe%v@m -

NerSO4 and concentrated at atmosphere pressure to give a product
(3.50 g). C. Concentrated sulfuric acid (1.71 mL, 32.6 mmol) was added
dropwise to a vigorously stirred solution of lithium aluminum hydride (2.47
g, 65.1 mmol) in 65 mL 5 of etREELRETTHE 28action mixture was

Warm@wwe@bﬁempefetwmﬂﬂ%ﬁ@@@f@%éaﬂ%&e@mmlN 1-
cyclobutylacetomtnle#é% 21.03 mmoal) in 9 mL of ether was added

dropwise. The resulti Mé\gx}ggﬁegﬁ%@ﬁﬂﬁi f§r%5 h and then

stirred Aat ammteamhempenawetfm ﬁﬂﬁkcx‘ﬁhﬁ@eﬂ[etn@mwndaze}wa&amdedic acid

3cldny &%‘??S('@%V LAY IR AR ABL 130N E08 19804

hydroxide |n water (6 10 mL wasa ed, an e organic

wa@lae‘éaﬁte@fﬁm rfnét%%wma%m tRURTIUPRIBY BT eBipitatae wmwt
wwarmmdawmmbrm&%mzmr&m@oetb@rdﬁwhaﬁl@mbmwéﬁwmee The

ned, an oIv nt was distilled off to leaye, of 2- :
el S e N )
ti%@a@ﬁemjetﬁﬁirﬁrﬂhewsewx@dlaeamhyﬁm@ﬁaﬂamﬁensoflembbiﬁylﬁietms 4.954 ¢
hyelegte (0.64 g, 3 6 mmol) chloroform (14 mL), dimethylformamide

(0.1m and hionyl c 1.2 mL Were dded. The reaction mixture
s tfod al SOEHSP B B U o Hae BT o POl

wtmm@mvemsm@sesmemmmuwe@m cickioihy matteaiie (28umL)
@ﬂ%@pﬂ% and maintained there for 2.5 h. The reaction mixture was then cooled and
evaporated in vacuo to remove excess phosphoryichioride, and the residue was then
poured into ice water. The precipitate was collected by filtration, washed with
saturated NaHCO; and water, and dried under vacuum to yield the product as a yellow
solid (4.359 g, 79% yield). |

C. To a solution of 6-chioropyridazine-3-carboxylic acid methyi ester
obtained above (4.359 g, 25.3 mmol} in dioxane (145 mL) was treated with 1-(2-
trifiuoromethyl-benzoyl)piperazine hydrochloric 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,
0.192 mmol). The reaction mixture was heated to reflux for 24 h and evaporated to
remove dioxane. The residue was purified by column chromatography to afford the
desired product (8.666 g, 87% yield).

D. To a solution of 6-{4-(2-triflucromethytbenzoyl)piperazin-1-yljpyridazing-
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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 NaHCOS3 and water. The organic layer was dried

r SQ4 ted 4 C ificati .
o e e SR T R A oy e
I

‘é@ﬁﬁﬂfgﬁ)ﬁ\}vﬁ‘é’?%@g@d @g%ﬁyé@ﬂﬂi’?\mﬂmﬁ Wﬁ-@;@[ﬁ(ﬁ@)% grgepl). The
e 8dtioh ODxtGrédyas 362D dnieht3OmBE AR TIONaHY SN HIEBESsolution
OF 3-CY BUTY.LPROPYLAMINE A. A solution_af trime h hine
e S e A A Bt Al Ao R e AT SN E e e
Wéth tplsentaRg. nithdrdetatakielonliara@aderd. tadap mrsidoniaie {zpproduct
w%]e&ﬁc%p@teéffﬂ.a@g&mll%@éwn@@@_t t gﬁ%wﬁﬁwéglﬁgwmm _'gﬁtaé]etgwand
wnere a color S SOl precipitated. n a Iiton was t1inisneq,
e g S e B B LD TR OBl it W exiracted
vethpénateretide Sdribd Bher NaxdiPe andsfitezottpmadchpvsdlie aembstridn of
il slhiene, and e URstserures pressuce BeaysEl rain Ko

acetonitrile (37.5 mL) to give the compound as colorless crystals (9.89 4,
yield: 70%). B. To a mixture of cyclobutanemethanol (0.861 g, 10 mmol)
and (cyanomethyl)-trimethylphpSaEroxRaTi@dide (6.20 g, 25.5 mmol)

W IQPHLL i let | )

e e R R G Rt
mmol) was added, and stirring at %Y LypdéBntinued for another 18 h.

Water {25 nriy an@dicapsentaieséndrechlerigacidotbg nab, £/ munah

dded, ixt tract ith di th .
T L R B R P
tnagnesilinrylhsyifatér dy gocantcitetiCat@tmbsphateqoressiure tagivired for

e PLOgBhdd: e OO TS S WINIG A8 (hdry &n&reéfbiﬁ%ﬁ Wl)ether

was added dropwise to a vigorously stirred solution of lithium alum .
kRt kavashgdsesgeRtipbwinwatem( Giétdyvaiperad binernE regiasis layer
wastdraveseWH BB, toharobieshienspetosee s ans miaed fenlh,and @.48 g)

solution_of cvclobutvlpronpionitrile (1..09 0..10 mmol) in 15.ml. 15 of ether
AR R SNSRI 8ol SRR BBt & 0T

and thBn stirréd aseliiisient teiwpeeardieorsact maw-feaitiestenerianed
wiaseqalegd 0 UG mndislawhirLseedyithdaedesthroriih AYaRIERN Shmonia

Soclum Ty (0,88 Al I ter (o2 M ee Adde AR e s o
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 to yield a THF solution of pent-4-enylamine, which was used for next step
reaction without further purification.

C. 6-Oxo-1,6-dihydropyridazine-3-carboxylic acid monohydrate (1.60 g,
10.1 mmol), chioroform (36 mL), dimethylformamide (0.25 mL) and thionyl chloride
(3.05 mL) were added to a 100-mL round bottom flask. The reaction mixture was
stirred at 69°C for 43 h and then evaporated to dryness. The solid residue was
dissolved in dichloromethane and theé solution was added dropwise to the mixture of
pent-4-enylamine in THF prepared above and triethylamine at ambient temperature.
After stirred for 1 h, the reaction mixture was diluted with dichloromethane and washed

with 10% HCI, saturated NaHCO; and water. The organic layer was dried over
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aluminum hydroxide precipitate, which was rinsed with three 50-mL
portions of ether. 20 All ethereal portions were combined, and the solvent
was distilled off to leave 0.36 g (32%) of 2-cyclobutylpropylamine as a
colorless liquid. PREPARATION 21 SYNTHESIS OF
6-PIPERAZIN-1-YLPYRIDAZINE-3-CARBOXYLIC ACID (2- 25

Y SOCRBY EYAdo 4Ly ANMEDEN T @ @rigeltidarbefcolumn chromatography afforded
-chlorppyridazine-3-carboxylic.acid. (2-cyclobutylethyl)-amide (1.2 g, 5.00

R A S e (126 g, 15.00 ol

The reBction i@ $@ulieR HcarbirioneiNpeneeprighomie At agnylamide

%ﬁé’%&%a@ﬁde QE%%@E@@%H:&:WW&@&%Hiiﬂl@(@ﬁérﬁﬁ%ﬁﬁéﬁ £4E8dMipaatine

ter mL). organic 30 layer was separat the aqueo

(L5 9l Sl VRACAF T SELHRE (95 T3TSRLS S e AR S

iadetatis thereadtion waerdta@Siey dihd coxicenwateeviapveaiad andgivesibist

e caaound asarlionnsRlidd hild ;Zﬁeilé’(fééiﬁj@)m@? A?B'%\BQRQE@N). The

22 SYNTHESIS OF 2,2-(DIMETHYLCYCLOPROPYL)METHYLAMINE
ERTIMIANERHAS FERFERIER 377G 36 YR HRNET) YRS CAtREE 9 A s B i gpte:
Phi2- dlimisitiyd eytolo prepas esprbaxeenided b0 YaSSB anahobnicefirEe(PR0yield

, . tj ' heat lux for 5 h, then
@%@é ?g%égncﬁge%n{:%?g!@v%?ﬁgﬁ andg’egtgragc%egae\rfﬁh diethyl ether. The
combined ether layer was dried over anhydrous Na2SO04, and distilled to

yield thetitlseaaYeauNddmge3hadeltitd 2rgartidh S4B stratel MR (3@01imited
MHZ’YEE?%%S 2.68-2.53,1.13, 1.03, 1.00, 0.70-0.61, 0.38-0.34, -0.02 - -
Bog PARMTON 23 SYHTHESIS OF
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-
YL]PYRIDAZINE-3-CARBOXYLIGAAG A Fo @ methanol solution of
6-0x0-1,6-dihydropyridazine-3-carhoxylic acid 15 monorB/drate 5.00 g,

31.6 mmol) was’ a)éﬁ?{ﬁiafyf‘é}’?%ﬁ‘d (BEE NV 58G aEd*mol). The
reacliBiFoUXIREMER-EREN IOMI)URI BEBAC It DELIP TREDpEI NGy L} AMIDE
crystallized after the reaction mixture was cooled down to ambient
temperature. The crystals were collected and washed with methanol and

the motie? Rtlied fRl4lieR AEEhtPaRsHNaRY PSR 20 Rg BRI Ty Stal _
aMesBhRtiRoshiHyelstethuas 9,928 § R64E folyialttrahydrofuran (10.0 mL)

was added 4-methylpentanoic acid (0.500 g, 4.30 mmol) foliowed by {3-
dimethylaminopropyl)-ethyl carbodiimide (1.0 mL). The mixture was stirred at ambient
temperature overnight. Water was added and the mixiure was extracted with ethyl
acetate, The combined organic layer was dried with Na.50,, 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% yield. "H NMR (300 MHz, CDCls) &
9.15, 8.38, 7.74, 7.63, 7.56, 7.36, 7.05, 4.03-3.98, 3.93-3.89, 3.69-3.62, 3.55-3.53,
3.33-3.31, 2.51, 1.63-1.61, C.91.

EXAMPLE 1.1
4-PHENYL-N-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]JPYRIDAZIN-
3-YLIBUTYRAMIDE

Following the procedure of Example 1, making variations only as required to

- use 4d-phenylbutyric acid in place of 4-methylpentanoic acid to react with [4-(6-
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B. A mixture of 6-hydroxypyridazine-3-carboxylic acid methyl ester
obtained above and phosphorous oxychloride were carefully heated to
reflux temperature and maintained there for 2.5 h. The reaction mixture
was then cooled and evaporated in vacuo to remove excess
phosphorylchloride, and the residue was then 25 poured into ice water.

R Al T R e RS e e
seillonuwbieELBENed P9% Wikt paidrs @%atirigh off NVIR (300 MHz, CDCIL) 8

§-chlgrepyridazing,37ces00xdic,agicymsthy| gsiep ohisineghabore 433%s,
mmog in dioxane ;%345 mL) was treated with 1-(2- 30
I

,.25.3
?rﬁl%‘ér@ﬂmétﬁ ?bg%z%gﬁp? freifie ﬁ%ﬂ%ric acid salt (7.80 g, 26.5
mmol) in the presence of K2CO3 (10.14 g, 73.4 mmol) and
tetra-n-butylammonium iodide (08¢ AghpPel92 mmol). The reaction
mixture was heated to reflux for 24 h and evaporated to remove dioxane.

ThiehMEGHOWAB e My &btdrm RHrb Miphy bR P e asiedN-1-
product (8.666 g, 87% YielEY.r35 AziNasaysoRLIDMRAMIDE
6-[4-(2:rifluaromethylbenzoyl)piperazin-1-yllpyridazine- 64 3-carboxylic

i e e B b A TS RS A efea o
wigdr (@ BetipwaieaddedvitnRe iy dreseoe hordhyapaten@eect gt with
PERhmHR v FRACHAD-MiXkERNMAS Slifegialaomieni EPRBLAIRie3 Re titie

and the pH of the solution was adjusted to -3 with concentrate

FORIRAIS MR ABIREIIAR P BEE PAYERAILGENE B EoNtEhiri Y1 ERnGPCla o

acetaae2 ¢l 0051 [7) M8a 3. adldrddontioe , resigliue 2 & e peadadsssast, 3.70, 3.61-
Q_r%igitféi 3E%e §%g{3v§§szcgye§tgg t?yggltration, washed with ethyl acetate
2 0% G A0345 S : . ‘ Y906,

ried In vacuo to afford the titte compound (3.60 g). The aqueous
layer was extracted with ethyl acetate, dried over Na2S0O4 and
concentrated to give the second pettiampf etife compound (0.463 g). The

SYNTHESIS OF 6 PILLRIIN L YEBPRIAKE S EARHOXYLIC ACID
PERFLAGROMBNIDEBEN QYA BYIiEEA N ¥ hidtY RIBHE 8-t LACE §AMIDE

46.4 mmol) in 15 dichloromethane (60 mL) was added pyridine (10 mL),

followed by the addition of p- toluenesulfuryl chlgride (7.2 g, 37.8 mmol) at
0.0 THERREN FRALTR LS CrTR Y BT Ss AR B piAfire

Tiieceactibg! phistylenethatbea dilateg Withthethyh elbielor(3a€tratg, (60 mL) was
%@cﬁé}?gi i§88%%9@”¥|3ﬂ4ﬁné’vﬁt.grg)l, foé?iglv@d W}?tﬁﬁﬁ}gﬁg@ﬁz&h&w&mﬁohydrate
(1.1 g) and N-(3-dimethylaminopropyl)-N-ethyicarbodiimide (2 mL). The resulting
mixture was stirred for 15 minutes and then benzyloxyacetic acid (1.2 mL) was added.
After stirring for 2 hours the reaction mixture was washed with 10% HCI, 1 N NaOH
and water, dried over anhydrous Na.SO; and concentrated in vacuo to afford the final
amide as a dark yellow oil. The oil was purified by column chromatography
(dichloromethane:MeOH = 88:2) providing 1.64 g of pure final compound as a white
solid in 89% vyield. '"H NMR (300 MHz, CDCl,) & 9.12, 8.29, 7.72, 7.63-7.49, 7.35-7.33,

5.99, 4.65, 4.10, 4.05-3.83, 3.66-3.54, 3.33-3.29. MS (ES+) m/z 500.2 (M+1).
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was dried over Na2S0O4 and concentrated to affors the product in 93%

yield (8.48 g) 20 which was used for the next step reaction without further
purification. B. To a solution of toluene-4-sulfonic acid pent-4-enyl ester
obtained above (3.42 g, 14.3 mmol) in THE (55 mL) was added

ammonium hydroxide (ammonia content 28.0-30.0%) (100 mL, 1532.6
mmol). The reaction mixture was sfiggbat ambient temperature for 5

days. The reaction mixture was extracted with_diethyl ether. 25 The
comBited-etREFhtldn WAL arh Bl v RSSO it b HIdd IREGAZIN-1-
atomophere at 50C to YigrivR THE sbisaiBaf PértddibBitylamine, which

was used for next step reaction without further purification. C.
6-Oxo-1,6-dihydropyridazine-3-carboxylic acid monohydrate (1.60 g, 10.1
mmol),F:@I‘iRifi’ﬁ’{%ttﬂﬁi‘ﬁe(%@‘iﬁ%’,r Rithetefhtamrien® 2 i# e afdtad auired to
@é&%@?c@ﬂe@lﬁﬁt?ﬁb)awaﬁg @&@@%t@@i@ﬁwéﬁl@ @di@mtﬁancﬂadﬁih {Ehe-
reaction.mixture was stirred. at for 43 h and then evaporate :
e R T e PRl RaRaE R e
sohpiomiaenddeihdearvsenits thewsix (8% fyigdht 4 MR BTN T HIDCL:) 6
ieparag angyerand jrigghylaming At ambiesy. lemperailresdAfigs SIEEE g4
for I'h, the reaction mixture was diluted with dichloromethane and washed
35 with 10% HCI, saturated NaHCO3 and water. The organic layer was
dried over 65 Na2S0O4 and evapapaadtPicevacuum. Purification by column

S i R BT ERER Al St Yoz

pent-4-enylamide synthesized &¥&y&CEOSMILAE79 mmol) in acetonitrile
(39 mL) was added piperazine 5 (1.25 g, 14.5 mmol). The reaction

o e S e L T R e
deeseiivery asetionixidre plasthyl beetsiexaostimblidid watemitt08-(6L ). The
IR TRSRBRRARIRG AN Ihe AR JRKER WATRIFRAEWithe

ethyl acetate. The combined ethyl acetate layer were dried over Na2S0O4
SRTERBAEEHERRRIABSHEAR 215 IRY #RALGNBoIRT)as & MWK Iz.169Ck) §
9.18869%6 yicig). 7Td® - 388 e Ses b oy unols- aBtis nvesinn 8023 .58, 3.35-

Ylystr fﬁé@% ot limi %% to the. following examples. 15 EXAMPLE 1
é%ﬁ? D)Miézrﬁ{ 'ﬁ%\&ﬁ&NOlc ACID {6-[4-(2-
TRIFLUOROMETHYLBENZOYL)-PIPERAZI
N-1-YL]PYRIDAZIN-3-YL}AMIDEE X amarsticreds solution of

[4-(6-aminopyridazin-3 RIS L Hoxy-N-(5-14-(2-

TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]-PYRIDAZIN-3-YLJACETAMIDE

Following the procedure of Example 2, making variations only as reguired to
use cyclopropylmethoxyacetic acid in place of benzyloxyacetic acid to react with [4-(6-
aminopyridazin-3-yl)piperazin-1-yl](2-trifluoromethylphenylimethanone, the title
compound was obtained as a white powder (41% yield). 'H NMR (300 MHz, CDCl,) 8
9.17,8.32,7.72, 7.861, 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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20 trifluoromethyl-phenyl)methanone (0.226 g, 0.645 mmol) in
tetrahydrofuran (10.0 mL) was added 4-methylpentanoic acid (0.500 g,
4.30 mmol) followed by (3- dimethylaminopropyl)-ethyl carbodiimide (1.0
mL). The mixture was stirred at ambient temperature overnight. Water

~ was added and the mixture was extracted with ethyl acetate. The

combined organic layer was drie@)@im;:w_@§@4 concentrated, and the 25
residue was dissolved again in a small amount o

e B e oM R RS e BRI o1
dried in vacuum to giveYthdé Wt ipxathiict (Q @G pdBRwhite solid in 24%
yield. 'H NMR (300 MHz, CDCI3) 6 9.15, 8.36, 7.74, 7.63, 7.56, 7.36,

7.05, 4.03-3.98, 3.93-3.89, 3.69-3.62, 3.55-3.53, 3.33-3.31, 2.51,

1.63- 1F6>ioyiggtlg@@%@mg f)iampfe 2, making variations only as required to
MHEMWMWWECBMF&@H@R@MMXW%BMMEﬁER&ZHﬂWﬂKL@ -(6-
PYRIDA BUTYR M IIOW|n

TR T ORy B a ey T SE R R e
@frwpme"mme@E@tameoa@oatméa@pwdhr[@?%%%eld) H NMR (300 MHz, CDCEs) 8

GEYN@RVIIdaN oY) piperazin-1-yil(2 YHluosamaby henyIMehanmie 3 3.
the title coré%ound was obtained as a white gowder 9% yield). 'H NMR

o IS €D 314y 608413 38 35 57 7624956 (M8 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@%}\,\,“;,LE 55

4-(4-METHOXYPHENYL)-N-{6-[4-(2-TRI
FLUORGMHETIFYRBMRZ O GBI ERRARANEGARBRKYLIC ACID {6-[4-(2-

DAZiiBt YGRUMERAN IBENZOovym e tire BIRCedue OR Eermple- ¥ I AMIDE

making variations only as required to 10 use 4-(4-methoxyphenyl)butyric
acid in place of 4-methylpentanoic acid to react with
[4-(6-aminopyridazin-3-yl)piperazin-1-yl](2-trifluoromethylphenyl)-methano

ne, thq:ﬂtlswﬁl@*ﬂn&z@ BRELWRSORtEINSH RS 2 While gox\m@@%w@,%&h@d to
NMR (300 M CDCI3) 8 9.14, 8.2 767 7.55, 7.49, 7.30, 7,01, 6.98

924 D3-S EATSIBECYAPPATLSBROY IRy RIee o BETIEYYRGesIC acid to
248 WitD §4-15- EXAODREBEAr S NTPIHESISOFY BEN DY LIOANEB1- (2-

methanone, the title compound was obtained as a white powder (48% vyield). 'H NMR
(300 MHz, CDCI3) 8 8.77, 8.28, 7.72, 7.60, 7.53, 7.34, 6.99, 4.01-3.85, 3.63-3.60, 3.52-
3.45, 3.31-3.27, 1.78-1.74, 1.28, 1.20. MS (ES+) m/z 476.3 (M+1).

EXAMPLE 2.6
CYCLOPROPANECARBOXYLIC ACID {8-[4-(2-
TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZIN-3-YLJAMIDE.

Following the procedure of Example 2, making variations only as required to
use cyclopropanecarboxylic acid in piace of benzyloxyacetic acid to react with [4-(6-
aminopyridazin-3-yl)piperazin-1-yll(2-trifluoromethyiphenyl)methanone, the title |
compound was obtained as a white powder (32% yield). "H NMR (300 MHz, CDCl5) &
10.07,8.40, 7.72, 7.61, 7.53, 7.34, 7.03, 4.02-3.82, 3.67-3.55, 3.49-3.46, 3.30-3.27,
2.09-2.01, 1.08-1.04, 0.88-0.82. MS (ES+) m/z 420.2 (M+1).
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TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]-PYRIDAZIN-3-YL}AC
ETAMIDE 20 To a stirred solution of
[4-(6-aminopyridazin-3-yl)piperazin-1-yl]-(2
trifluoromethylphenyl)methanone (1.30 g, 3.7 mmol) in dichloromethane
(60 ml-) was added diisopropylethylamine (1.5 g), followed by

1-hydroxybenzotriazole monohydeatgnsd:. ¢ g)-and
N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide (2 mL). The resultin
isturd A SR TS e AR heh e B R ke (28 70
was HedredBARET BHLBENGOY hFUFE hiedidadthon PYiRiiaZNaS WwaskiaiDE

with 1066t NAOH, g walctofliech e soiblons MTRS0A 800

concentrated ih vacuo to afford hal ami

iRV TG DY S ARIR RHTBFRERBY i RTICH AGRM bR IaEstic-acid to
RIS prodinG hifdpgriafapine finpleempount @siavdidenspligiapo

At e P 2 e e
(00 1§HE TERAMF. 228118, T V€ IGREDGA. N36 102 463- 5B GROBIG2, 3 60-
ETHSLBENZOY E)P| BERAZINS XHRERIDAZINGT-YI4RYT YRAMIDE 5

Following the procedure of Example 2, making variations ohly as required
to use 4-cyclohexylbutyric acid in place of benzyloxyacetic acid to react
with [4-(6- EXAMPLE 2.8

ami dazin 3 vilainerazin L2 4i o
R it bt e e A R S S ORS
(300 MHz, CDCI3) . 9DAREBYOREE, HE A NG CEIGMIDA-7.00,

3.99-3 kot theSSdoSdurt. 6OER I O, EnchMEP\&ridtidns only as required to

2-E Y-N-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL,
G O SR AR B TG ARy BUEHG P G Eenfatn [
&-anziRivy Neamtcny oigrazinetuil@drifiueromethpirpeogticatidriongldoe tife

DSARYIRY ACRtih AR I ERGNER4dEF (50% vyield). H NMR (300 MHz, CDCl3) 5
aminopyridazin-3-yl)piperazin-1-yl](2-trifluoromethyl heni;génethanone,

tH&tife* e dmiBolifd wWabobtalndd ds et Sofleh & 99638 84 RS 63,

R0MIFz3 GPERD), @ $51B48. 85 (£85) M55 (M-3T, 7.04, 4.08,
4.04-3.88, 3.70-3.64, 3.60-3.58, 3.35 20 3.33, 1.31. MS (ES+) m/z 438.4
(M+1). EXAMPLE 2.3 2-CYCLOPROPYLM ETHOXY-N-{6-[4-(2-
TRIFLUOROMETHYLBENZOYLfPRFRIZIN®1-YL]-PYRIDAZIN-3-YL}AC

ETAMEXAETHOXY-N-{6-[4-(2-TRIFLUOROME THYLBENZOYL)PIPERAZIN-1-
YLIPYRIDAZIN-3-YL}PROPIONAMIDE

Following the procedure of Example 2, making variations only as required to
use 3-methoxypropionic acid in place of benzyloxyacetic acid to react with [4-(6-
aminopyridazin-3-yl)piperazin-1-yl}(2-triflucromethylphenyl)methanone, the title
compound was obtained as a white powder (11% yield). "H NMR (300 MHz, CDCl3) §
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. MS (ES+) m/z 438.1 (M+1).

EXAMPLE 2.10
3-PHENOXY-N-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-
YLIPYRIDAZIN-3-YL}PROPIONAMIDE
Following the procedure of Example 2, making variations only as reguired to
use 3-phenoxypropionic acid in place of benzyloxyacetic acid o react with [4-(6-
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25 Following 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-yl)piperazin-1-yl](2-trifluoromethylphenyl)methanone,

the titte compound was obtained as a white powder (41 % vyield). 'H NMR

AR89 r&ﬁ%%@é@ﬁr{L?J%@é?tr;ﬁuE?onZe%nZh%ﬁgn?’éhér%ﬁ%e“tﬂétﬁ@f‘,

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.

FAT PRSI WA ORSANS NS B) WHE SEpOMidRs (250 4vield). 'H NMR (300 MHz, CDCls) 6

2o(BaMEATHD XY EBHCPO6)-NAb-Ho@7TRI 7.05, 6.93, 6.88, 4.34, 4.01-3.96, 3.92-
T Z -1.YL]-PY.

NP R AL S FASAIG T frBeore PR s Baling

variations only as required to use (2-methoxyethoxy)acetic acid in place

of benzyloxyacetic acid to react wigh {4e(Ge 2 11

aminopyridazin-3-yl)piperazin-1-yl](2-trifluoromethylphenyl)methanone

T o B R oA B e LB e 1YL

(300 MHz, CDCI3) 3 9B8REBZIN-34 1 FF3DPRBNABBHE/.02, 4.16,

.00 3R AL BT L ASHAT ELAA0S LASH ek 45 Lo o

MS (ES+) m/z468.3 (M+1). EXAMP R ,
gsp 3-GH-RrRANIYDR PRV E REPR OPENIE EARBON S S AT B (pith [4-
[BRIMIAIOREMEER Y bBENZR YY) PIRERArémethylpheny)methanone, the title
N-1-YL]IPYRIDAZIN-3-YLIAMIDE llowing the, [ ampl

SO TRANT VT RLPLE A ARIR RS (o v P RAAH LB HE BB o
20233, Berami8thiyicy clditropahecdrhox§iictalil h9Plaee bf3.20, 3.02, 2.82. MS

f@@y}g&yﬁ@m!@giﬁto react with
4-(6-aminopyridazin-3-yl)piperazin-1-yl](2-trifluoromethylphenyl) 20

methanone, the title compound was obtained as a white powder (48%
yield). 'H NMR (300 MHz, CDCIBX318FLE 8.28, 7.72, 7.60, 7.53, 7.34,

%i%%(’é%%ﬁﬁ%%%@ﬁ?%@)%ﬁ@@\%l‘%%ié%‘{r})E%%FMXI&@Y&]%QRIDAZ[M

CYCLOPROPANECARBOXY LEYARDHBAMIBE
TRIFLEQBMERE N BENZQY E)RIRERA AN Y LR Y iRWAAIN3- AN to

DE Following.the .procedure pf Example 2, making variations only as
A e Ry BRI A 8
acithop yecastinvity piperazin-1-yl}(2-trifluoromethylphenyl)methanone, the title
AERIRBNH Ja Ritarheingy agithls WiddeueremeiRwphanydiiretnanans: cocl,)

the title 30 comgpound was obtained as a white powder (32% yield). 'H

NRIED (BTOMHA CBZIBRE 703, 4.05,3.94, 3.60,3.31,1.64,1.43,0.93, MS (ES+)

m/z 465.6 (M+1).

EXAMPLE 2.13
2-METHYL-1-{6-{4-(2-TRIFLUOROMETHYLBENZQOYL)PIPERAZIN-1-YL]PYRIDAZIN-
3-YLCARBAMOYL}IPROPYLAMMONIUM CHLORIDE

Following the procedure of Example 2, making variations only as required to
use 2-amino-3-methyibutyric acid in place of benzyloxyacetic acid to react with [4-(6-
aminopyridazin-3-yhpiperazin-1-yi}{2-trifiuoromethylphenyl)methanone and then
treated with HCI, the fitle compound was obtained as a white powder of HC! salt (48%
yield). "H NMR (300 MHz, DMSO-dg) 5 11.53, 8.50, 8.12, 7.84, 7.76, 7.68, 7.62, 7.54,
3.90, 3.36, 3.25, 2.20, 0.98. MS (ES+) m/z 451.2 (M+1).
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10.07, 8.40, 7.72, 7.61, 7.53, 7.34, 7.03, 4.02-3.82, 3.67-3.55, 3.49-3.46,
3.30-3.27, 2.09-2.01, 1.09-1.04, 0.88-0.82. MS (ES+) m/z 420.2 (M+1).
69 EXAMPLE 2.7
1-TRIFLUOROMETHYLCYCLOPROPANECARBOXYLIC ACID {6-[4-(2
TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZIN-3-YL}AMI
DE Following the procedure of Example 2, making variations only as
required to 5 use 1-trif|uoromethF}/?IgXCIoEroganecarboxylic acid in place of
benzyloxyacetic acid to react wi 14

[4-(6-aminopyriddz|n}BtyhpinexbizBaYl-AERTAINOIO meEtDy|pligngl)

e R0 e RTRER R RRRAER AUV RS e
7.01, Fotowing themrosesiurg ebExpswia34naiing yasatipmponigesTesgired to
S (SR A 438 Moehl\ 18k ratAMRE & Geact with [4-(6-aminopyridazin-3-

Mﬁ%\fé{r T@{F%%?BQR'\%% §5Rh%|% r%gt\h{a«zone the title compound was obtained

8,8 BHIR Helit) ORI BRD FONMRACET MMIDEFU oIty the siocedurd.of, 7.53,

FXAMDIG 2 aoking yasatons o8 (§¥ eél'é@eﬁst@ 3157‘@%2 250 239 184
3,3,3- trlﬂuoropro?og(\é Yacetic'acid in p ace of benzyloxyacetic acid to react
Ttﬁ 1426, 1.51-1 NMR (300 MHz, CDCLy): 172.52, 167.57, 157.94, 150.00,

{64mintgn/Bearie-3sy ) pipeeazir?2y)){ 2ty arsesthwiplsenymethanom,

I e YR s e e O ) B

M.@:e@gsvﬁz%@‘eaﬁ?ﬁm 3.71-3.63, 3.60-3.58, 3.35-3.32, 2.56-2.48.
MS (ES+) m/z 506.5 (M+1). 20 EXAMPLE 2.9
3-METHOXY-N-{6-[4-(2-TRIFLU R METHYLBENZOYL)PIPERAZIN-1-
YL]PYRIDAZIN-3-YL}PROPION Folfowing the procedure of
Example 2, making Qdﬁdﬂﬁ@&@ﬁl&@@%ﬁmm@v@é -ReG1fe(2-

3?%%%@&@%@@'@&2@%5@ BHERZNOXYACESerRGIA SN SReE WEETAMIDE

[4-(6-
amunoﬁ;ﬂlﬂaﬁ’?ﬁ @%Bb‘?ﬁ@%‘ﬁ%"i %ﬁﬁ@@?ﬁl&dﬁh‘éﬂw%ﬁéﬁ%%%%'m to
ke ttie-campauyttivasytidaiitettasapduicop burdgoid/beyieidid ItddvtRvith [4-

M COP RS Bl S 0 e
sRrREed wes-aytaoes RaMP e gl (0.056 g, 41% yield). "M NMR (300 MHz,
CDCls) 6 9.15, 8.32, 7.73-7.7, 7.61-7.53, 7.35-7.33, 7.0, 4.07, 3.97-3.89, 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, CDCl;)
8§ 168.8, 167.5, 158.3, 148.3, 134.4, 132.3,129.3, 127.7, 127.5, 127.2, 127.1, 126.8,
126.7, 126.3, 125.4, 121.8, 120.9, 116.5, 72.2, 70.2, 46.4, 45.5, 45.1, 412, 34.5, 7 .8,
4.2. MS (ES+) m/z 478.3 (M+1).

EXAMPLE 3
SYNTHESIS OF 6-[4-(ISOXAZOLE-5-CARBONYL)PIPERAZIN-1-YL]IPYRIDAZINE-3-
CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE
To a stirred solution of 6-piperazin-1-yi-pyridazine-3-carboxylic acid (3-
methylbutyDamide (277 mg, 1 mmol) in dichloromethane (15 mL) was added
isoxazole-5-carbonyl chioride (1.0 mmol) as a dichloromethane solution in the
presence of triethylamine (0.4 mL) at ambient temperature. After 1 hour the mixture

was evaporaied and the residue was subjecied to coiumn chromatography. Final
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3-PHENOXY-N-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-
YL]PYRIDAZIN-3-YL}PROPIONAMIDE Following the procedure of

Example 2, making variations only as required to 35 use

3-phenoxypropionic acid in place of benzyloxyacetic acid to react with

[4-(6 70

GrRneRAdsiny e Rera o lniE iilluosme ylapnmethancne. ; 8.3

the title compound was obtained as a white powder (5 20/226y|eld 1IHN

§450 1Pz /S8 EIPeS M 888 20 RAP, 7.6%: 176@5175 A WS/ (BE+) m/z
793 @/88)4.34, 4.01-3.96, 3.92- 3.86, 3.68-3.60, 3.55-3.53, 3.29-3.27,

3.08. MS (ES+) m/z 500.3 (M+1). 5 EXAMPLE 2.11
3-(4-FLUOROPHENYL)-N-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPE
RAZIN-1-YL] PYRIDAZIN-3-YL}EE&HRDNAM | DE Following the

@rgcmmmﬁxamnle@ﬂ@%mgmﬁl@tm@myw@wm@mﬂwpﬂ:ERAz:N-

3-(a-flugropheOyIRTGRIQRIS aGid I lageof RRDZYIRASElE 3RPL IR ARE

with [4-
(6-amifofiyvittazthe3pytipioerazin -ExpljiRidrluorainstivafdtemd ) ondtham orm|ired to

t 0
l(%%éf @ﬁgﬂ}ggﬁéﬁf@r‘@ﬁ% gownj%%%wmgrsgh b@g@@ﬁ%&g@mazme 5-

?W@’sf@?@est@z reagh W (%SLPFFﬁ?z‘”sbi"PYW@f)“ﬁ@E%RWgIPE acid (3-
diBylbutyllamide, the title compound was obtained as a white powder (47% yield). 'H

< - 44 L P. 1-Y.
O RN T2 PR diaing the Blocotit o Stiapla 71 7162
makihg &aliglioMsS dhfyragrvedaet(id+ 20 use butoxyacetic acid in pIace of
benzyloxyacetic acid to react with [4 (6-
aminopyridazin-3-yl)piperazin-1-yl](2-tri Iuoromethylphenyl)methanone

the title compound was obtalned wder (40.8% yield). 'H
NMR{{3eoMamz YCRICEBAA WQMMW IFERAZBN-1:03 ] 2YTE DA E-3-

3.60, 3.31, 1.64, IARSSRMSAE R MEAFABPADAATEXAMPLE

2.13
2-METFipWing e prorRIRB RO REMET VD BENABTRN PP ERAZINERYE to

Es\éRdEMleiBeYdﬁﬁR %M@ML&RE@BY&&W@H\H&MZ@HM#&Eyi chioride to
Fa%ltl: 9*961 1(8%%— - pyrﬁ az;ng Ig car oxy‘ncga\é%lét 19 %@@Mtﬁ?ar elrﬁ\e title
compound was obtained as a white powder (79% vyield). "H NMR (300 MHz, CDCL,) §
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 benzoy! chloride in place of iscxazole-5-carbony! chioride to react with 6-piperazin-

1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyhlamide, the title compound was

~ obtained as a white solid (92% yield). "H NMR (300 MHz, CDCl,) & 8.04, 7.97, 7.44,

6.98, 3.99-3.62, 3.55, 1.50, 0.80-0.66, 0.48-0.42, 0.11-0.06. MS (ES+) m/z 380.2
(M+1).
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30 use 2-amino-3-methylbutyric acid in place of benzyloxyacetic acid to
react with [4-(6-
aminopyridazin-3-yl)piperazin-1-yi](2-trifluoromethylphenyl)methanone

and then treated with HCI, the title compound was obtained as a white
powder of HCI salt (48% yield). 'H NMR (300 MHz, DMSO-d6) S 11.53,
8.50, 8.12, 7.84, 7.76, 7.68, 7.62 &athppd9,83-36, 3.25, 2.20, 0.98. MS
(ES+) m/z451.2 (M+1). 71 EXAMPLE 2.14

5-[1, 2] Bt H T RR BT BENPARR A7 DY BT RYPAZINE-3-CARBOXYLIC
A’BEEEKMORQMEH?BWMBENZ@WFDEERAZIN I-YL]JPYRIDAZIN-3-YL}AMI

DE 5 Eollowing.the dure Exam akln rlatlo son
) i win % Opoo%gg reo ace oﬂ)enzn} la on {\éc%red to

required to US IC acl i€ acid to Teac
{@g@.—gﬁh%@tﬁ@gﬁiﬁt@e in piace of lscxazote 5- carbonyl chlor;de to react with 8-
yipRiReraay IyidéAndLneameinirhaay DiBpipronae i dtiieomeauad

was obtained as a white solid_(yield 8% 5, H NMRﬁOO MHz CDCI?%
PP He GBI 55 SRS (475 660 5.7 SV AP, 55 O 5
8.33-8.30, BUl/ B&H23 .25, 2539,6B,83151 21578417561 E61-3530. AB O MVIR10.

%éé"%m 9&3}\4_]‘_.75 .52, 167.57, 157.94, 150.00, 134.42, 132.38,
129.45,127.79 & 127.14, 126.93, 126.88, 126.82, 121.92, 116.27,

56.34, 46.47, 45.65, 45.33, 41.25, 40.26, 38.49, 37.05, 34.74, 28.85,
25.14. MS (ES+) m/z 540.1 (M+BXAMEMAMPBLE 2.15 2-(2-CYCLOP RO

P -N:{G-[4x(2=

R O P oA AR EARS N Y BY BRAIE R SRR LI
ETAMIDE Following #i¥e!prieditref BRREMIgke! Bl Yindkiigvariations only

as requipReithgBR prideIFioBr M%EB]@’@’M‘&@H@ LI HBrRIAAR A required to

ben loxyacetic aC|d to react with
e o BT DS aErsRR R ReRy et Baac!

vhm titpicompoung-wasiehitei tecbasoawih deid ¢l e Y0l A5 6 nyjetdPh-graldg, tHe title

AP S A A U ATb el P ok o
8.65.0.98, 0% DI SEC NKIFE (76 RIS, CHEI®Y o 7681016724 186.9,76.

848.% 1845 188.3.42%8 A7, 127.5, 127.2, 127.1, 126.8, 25 126.7,
126.3, 125.4, 121.8, 120.9, 115.5, 72.2, 70.2, 46.4, 45.5, 45.1, 41.2, 34.5,

7.8, 4.2. MS (ES+) m/z 478.3 (M+1). EXAMPLE 3 SYNTHESIS OF
6-[4-(ISOXAZOLE-5-CARBONY LiPUHRAZIN 1-YL]PYRIDAZINE-3- 30

CAR@Q%W@ﬁ@@d@nﬁﬁ%&%ﬁﬁﬂsﬁ%%ﬂﬂﬁ@tifwiﬁ%mms 3-
6-piperazin-1-yi-pyridazine-3-carboxylic aci
CARBOXYLIC ACID (3- MET YLBUTYL)AM%DE

Following the procedure of Example 3, making variations only as required to
use 2-trifluoromethoxybenzoyl chioride in piace of isoxazole-5-carbony! chioride to
react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (3-methylbutyllamide, the title
compound was obtained as a white solid (83% vield). "H NMR (400 MHz, CDCLy) &
8.06, 7.85, 7.53-7.32, 7.01, 4.12-3.38, 1.75-1.66, 1.54-1.48, 0.98. MS (ES+) m/z 466.2

(M+1).

_ EXAMPLE 3.7
8-[4-(5-CHLORO-2-TRIFLUOROMETHYLBENZOYLIPIPERAZIN-1-YL]PYRIDAZINE-
3-CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE

Following the procedure of Example 3, making variations only as required to
use S-chioro-2-trifluoromethylbenzoyl chioride in place of isoxazole-5-carbonyl chloride
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methylbutyl)amide (277 mg, 1 mmol) in dichloromethane (15 mL) was
added isoxazole-5-carbonyl chloride (1.0 mmol) as a dichloromethane
solution in the presence of triethylamine (0.4 ml-) at ambient temperature.
After 1 hour the mixture 35 was evaporated and the residue was
subjected to column chromatography. Final 72 product was isolated as a

5% Q
IR LS S

PR TR WaSGRAPES 25 7 BI0iY SRRt Brb 40 151.C FTNMIK (400

MHM@B@MB‘IH—DSL%&SS P¥RAZIALESS:CARBON YA JRIBBRAZIB 46, 0.98. MS
J’_EST %Q% 3-CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE
m/z
wing the p oce ure of Example 3, making variations only as required
to use 1-methyl-5-trifluoromethyl-1H-pyrazole-4-carbonyl chloride in place
of isoxazole-5- 10 carbonyl chlorigrAgreactwith

B e bl el e e R e
MHz, CDCI3) 648 BOXYRICASH 6290 SIIIPROBA.ETHY. EIL‘%M.IIDZE

1.75- 1@10&@fﬂe‘é§o@e%%r%$é§§fgi@éz iy Mtibhohe 4 to
6-[4-(4-METHYLPIPERAZINE-1-CA BONYL)P ERAZIN-1- L]PY DAZ

‘I‘R@ZS*F’M%WE@%%@”@ ‘ﬂﬁEﬁ'Pf?‘EGB‘EJﬁPI’_‘?EWﬁﬁEC? %\Xﬁﬁﬁ"ﬂﬁ‘@e to react
wnﬁc&dw@«aﬁl:Exaympr}ec&zmalertgamahmaa@my@sloempmrm)meie the title

I |
S oS e o e
CRriethyARHyN&Mide Ahetiié 8aniptu ﬁcﬁﬁﬁaé %ﬁaﬁ?&d 854 4hife8eoneier0.48-

§yipld)oF HNIMESR MHZ. Sl @67‘3@1@66%34@09@ ?ﬁﬂ 3@@’2 132.3,
3.51-3.44, 3.42-3.38, 3.36-3.33, 2.44-2.41,2.31, 1.75-1.62,

148 FESY) Mi2Ada R 13155 ENeAMPLADR% 3. 44.5, 444, & 2 & 6 £ 586,
H5AA1BENZDY HARERAAMN41-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 re&&MittE62Sperazin- 30

1-yl-wqﬂ@m@wﬁm@m@d@mmm&ﬁhm@me}mattiimNE 3-
o e SRR 75 A OIS R 0 e
0.48-0Adicging-he &rodsi(Fsay) g @D R making variations only as required to
use 2-chloro-5-fluorobenzoyl chiloride in place of isoxazole-5-carbonyl chioride to react
with B-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title
compound was obtained as a white solid (94% yield). m.p. 194-196°C. 'H NMR (300
MHz, CDCl;) & 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, 0.11-0.06. C NMR (75 MHz, CDCls) § 165.7, 163.0, 160.0, 159.7, 145.5,
136.7, 131.5, 127.1, 125.3, 117.8, 115.2, 112.5, 46.0, 44 .8, 44,6, 41.2, 39.6, 34.5, 8.6,
4.2. MS (ES+) m/z 432.2 (M+1).

EXAMPLE 3.10
6-{4-(3,3,3-TRIFLUORO-2-METHYL-2-
TRIFLUOROMETHYLPROPIONYL)PIPERAZIN-1-YL]JPYRIDAZINE-3-CARBOXYLIC
ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 3, making variations only as required to
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(M+1). 73 EXAMPLE 3.4
6-[4-(2-ETHYLBUTYRYL)PIPERAZIN-1-YL]PYRIDAZINE-3-CARBOXYLI
C ACID (2-CYCLOPROPYLETHYL)AMIDE Following the procedure of
Example 3, making variations only as required to 5 use 2-ethylbutyryl
chloride in place of isoxazole-5-carbonyl chloride to react with 6-

L{%titlﬁ’%%zﬁlnlﬁﬁ(b&wﬂﬂﬁéﬂﬁbﬂ @ﬁg@%ﬂ&%%%&%i@/%@@g'ﬁﬂﬂﬁ/é)@lif/l‘%idgoig;@ole-s-
itle ¢ ound was o asaw oli %

R O DOG e £ D bt U8 2 By e FEnG B ey o 0

S topBehigiantices tDelifile MISBS8AJ wis SPAi(Md B 3 @/EeANIRLBS S5 ield).
@rié'r\'/FéY W&BE%&%@WW%@%W%%W%4%@7%%3

BOXYL C ACID (2-CY! ROPYLETHYL)AMIDE Following the
bf§cedard. 6?%M§ @%&%%%ﬁ%’ﬁé)@nly as required to 15 use

cyclohexanecarbonyl chloride in place of isoxazole-5-carbonyl chloride to

react with 6-piperazin-1 -yl- pyrlc%?& EEcgrt?Qxyllc acid
(2-cyclopropylethyl)-amide, the title ‘compound was obtained as a white

sblid- (589@%6)1\1WRIWQBU®W}H’EF@@MST) ¥LIBYBICAgYNE 99 AROXYLIC

3.79, 3.68, 3.56, 2.5Q,Gi6 (2l lobkbBA B4 LAMBE6, 0.47, 0.10.
MS (ES+z§m/z 386 ér +1). 20

AMP 3.6 . . .
O (TR R BRe B S ENE L SRR AITS PR BATRS ©
B2 CARRBROXYiGAR |®Eﬁmmﬁm-ﬁwkmgﬁlmm@¢ﬁée to react

\H&R@w& ﬁ%ﬁo%zm@@%m%wa@@ c?éléﬁ%ﬂg?éiﬂﬂ)a?;ﬁd&@%e title

2-trifluoromethoxybenzoyl chloride in E)qlaceo soxazole carbon

EHRgedovae ebtangr e ka3 s te- %&ﬂ%&%ﬂ%'\&tﬁa CDCls) 8

£3snethyllbudy) amids, thestitle compasng reag phtaised as oWBIE 8DIMS (ES+)
&@3;%56;&){%\; NMR (400 MHz, CDCI3) S 8.06, 7.85, 7.53-7.32, 7.01,

1.66, 1.54-1.48, 0.98. MS (ES+) m/z 466.2 (M+1). 30
EXAMPLE 3.7

6-[4-(5-CHLORO-2- TRIFLUOR%WY[J:_%E@ZOYL)PIPERAZIN -1-YL]P

YRIDAZINE
6-[4-(5-CHLORO-2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-

3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
Foliowing the procedure of Example 3, making variations only as required to
use 5-chloro-2-trifluoromethylbenzoyi chloride 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 solid (58% yield). m.p. 164-166 °C. 'H
NMR (300 MHz, CDCI;) & 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
6-[4-(5-FLUORO-2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-
3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

Foliowing the procedure of Example 3, making variations only as required to
use 5-fluoro-2-trifluoromethylbenzoy! chioride in place of isoxazole-5-carbonyl chloride
to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethylamide,
the title compound was obtained as a white powder (65% yield). 'H NMR (400 MHz,
CDCIy) 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,
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3-CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE Following the

procedure of Example 3, making variations only as required to 35 use
5-chloro-2-trifluoromethylbenzoyl chloride in place of isoxazole-5-carbonyl
chloride 74 to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid
(3-methylbutyl)amide, the title compound was obtained as a white solid

{8070 .78\P63 484tk £ 't MR4400 MHz, CDCI3) 6 8.06, 7.85, 7.67,
7.54-7.50, 7.35, 7.01, 4.05-3.34, 1.73-1.46, 0.98. MS (ES+) m/z 484.3

(M+1). 5 EXAMPLE 3.8 6-[4-(2-TRI F LU O ROM ETHYLBENZOYL) P |
PE RAZI N-1-YL]PYRI DAZI N BEE3AGIRRBAXXLIC ACID

(Z&X%@Bﬁé@tﬁ’&k%‘éﬁmaﬂwiPﬁ@@ﬂ@m%ﬁgnmﬁﬁ%ﬁ@@é Bampisdic

making variations o S% as required to 10 use 2 fluoromethylbenzoy

chloride in place of i QQ&%@E%BHQ%H@%YMMQ with
6-pipe ratigwhry|tiwy ieeciaers siEhmnpiec acitki@ngyaiaptiopylethyBamigiered to

R AR DR B T PR R e fedv
&mae@azw TEFIidezinsd-caeT0lde0 42, derroTietBiANTAR (118 islz,

SFB IS USROG, 0 B e o s

%927 WHEESY hid-4480 R PEARMPSPESREE-3.83. 3 S5 %50, 358438 152,
648-(2-CBLTORO5 FLUQROBENZOYL)PI

PERAZIN-1-YL]PYRIDAZINE-3- 20 CARBOXYLIC ACID
(2-CYCLOPROPYLETHYL)AMIDE Following the procedure of Example 3,
making variations only as requirdd“oMi$& 3-dRloro-5-fluorobenzoyl

@!@rérsi@*mﬂma@NJEBC@AR@@TE&@WBENA@WW@DW@AMNE 3-CARBOXYLIC
6-piperazin-1 -yl-pyri 3= lethyl)amide,

the title compound wgé?éé] ain ‘;agEQ dgf)ﬁﬁé o@%d) m.p.
194-198d0wHINMR(COTRE M@amp@@)raﬁmg VAGBIoPs ey, 3B, required to

s JyrBikideP.cABbr3hickide 1k -A8cP ¢8540 é&é}&%ﬁ%@e@ﬁo react
13C NMR (75 MHz, CDCI3) 6,165.7, 163.0, 160.0, 159.7, 145 5

Wi %Pﬁ’?ai‘”1&13'39Yi'f?78“?f§5°§"bfﬁ“8 gt ézﬂ%"%%l%*iy@a%dé e tite
S Bt whi2 OMSIESa3 aWhitd DAV BOYEMAMP INEAR 1806-HR, (DCL) 8

T SRR M PROBIONTLP R R YR R0

REGXHA:IC

EXAMPLE 3.16
8-[4-(2,5-BIS-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
Following the procedure of Example 3, making variations only as required to
use 2,5-his-trifluoromethylbenzoyl chloride in place of isoxazole-5-carbonyl chioride to
react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid {2-cyclopropylethyliamide, the
title compound was obtained as a white powder (50% yield). "H NMR (400 MHz,
CDCl;) 3 8.08, 7.99, 7.92-7.9, 7.85-7.84, 7.65, 7.02, 4.13-4.08, 3.95-3.71, 3.57-3.55,
3.38-3.36, 1.57-1.44, 0.8-0.7, 0.48-0.46, 0.16-0.08.

77



10

15

20

25

30

35

ACID (2-CYCLOPROPYLETHYL)AMIDE Following the procedure of
Example 3, making variations only as required to 75 use
(3,3,3-trifluoro-2-methyl-2-trifluoromethylpropionyl chloride in place of
isoxazole-5- carbonyl chloride to react with
6-piperazin-1-yl-pyridazine-3-carboxylic acid (2- cyciopropylethyl)amide,

the title compound was obtained as a white solid (35% vyield). 'H NMR

(300 MHz, CDCI3) 8 8.02, 7.96, 580MB'A 375 358, 1.58-1.48,

0. B8{@34-BIG-ARIFIAI0C.QUHDTHY INBE NESY) IRIP BB3 ZINM+1L) |PE R AMPINE: - 3-
3.11

6-[4-(2,2-DIMETRYLPROBION VL EIPERAZIN-L- VTP YRIDAZINE-3-CAR
Boxvﬁ@ﬂ%@tt@ erPeacoPROPRNIFE-fY MANND It RBH Mg tHequired to

M@Mﬂ@-@iﬂ’l&d@ﬁ@iﬁy@:éﬁ%ﬂlﬁ%@lmrﬁaﬁﬂibﬁ%’%ﬁdr@@—'@rb@@yl chloride to
ropion I loride_in fispxaz rbon | chloride t
r%aaccgtlWr\r/%vﬁtItgul)épp|p%razxén YR BAaS e 5g0>§’rft))oxyllﬁ Flopro ygegq famice, the

{{Recyeiopropy wasydRimicd, ahe mmta:mmnmmwalhbw\é@ athivirz,
ey g@f‘%%'eécﬁz ?‘d‘d%ﬁc”%h’”#?es%’@#% 8580891, 65384 35 1.52 0.77-

3.86-3.73, 3.57, 1.57-1.48, 0.79-0.70, 0.52-0.45, 0.16-0.12. MS (ES+) 15
B4 S5650040 D)1 2RARPLE 3.12

6-[4-(5-CHLORO-2- TRIFLUOROMETHYLBENZOYL)PIPERAZIN -1-YL]P
YRIDAZINE- 3-CARBOXYLIC AE%@P%QHQPROPYLETHYL)AMIDE
20 Following the procedure of Exam making variations only as

re@aiﬁe@fémgb@&mﬁ%l‘ﬂ@*ﬂhﬂ?ﬁ?ﬁ&h@%M@PW%’%%%EOXYUC
isoxazole-5-carbonyl gbler l@echPRMﬁYLETHYL AMIDE

the 1 CUPHIBLAE S AL S8 o e U I g Feced o

1621 21 $@lfCoiddeNMR 3000 HZP@@CDB}&SZ@E -3-060D189 cHIGAJe7 i@ 2eact with

?MQJFEﬁ?a%Eﬁ]Xi E?A%Eﬂlda%%@% QAR AROAR G5B MBnRRAMEE AR

BARAGIRY WeSsRITPRAS VEHE RAPAYEBIENESY L b IER AARMH §DEH) 6

E%UEAQU\IE BrOGARBQISY LI ACID $25°Y €. QRBARY LET HYI)AMIDE £00.40,
5 the procedure of Example 3, making variations only as required
0 use

“fluoro-2-trifluoromethylbenzoyl chloride in place of
isoxazole-5-carbonyl chloride to react with

6 -piperazin-1-yi-pyridazine-3-carbguylieaeid @-cyclopropylethyl)amide

S SO S5 £ NS PR A0 W B e
4 08-3.96, 3.3LB8880383C3A88D (3- CYCLOPROPYLPROPYL)AMFDE

Following the procedure of Example 3, making variations only as required to

use 5-Fiuoro-2-trifluoromethylbenzoyit chloride in place of isoxazole-5-carbonyl chloride
to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (3-cyclopopylpropyl)amide,
the title compound was obtained as a white powder (28% yield). 'H NMR (400 MHz,
CDCly) 5 8.07, 7.89, 7.76, 7.28-7.24, 7.10-7.08, 7.02, 4.06-4.03, 3.90-3.86, 3.82-3.72,
3.51, 3.37, 1.76-1.70, 1.30, 0.70-0.67, 0.44-0.40, 0.03-6.003.

EXAMPLE 3.20
6-[4-(2-CHLORO-4-TRIFLUOROMETHYLPYRIMIDINE-5-CARBONYL)PIPERAZIN-1-
YLIPYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 3, making variations only as required o

use 2-chloro-4-trifluoromethylpyrimidine-5-carbonyt chloride in place of isoxazole-5-
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76 1.50, 0.79-0.69, 0.48-0.42, 0.11-0.09. EXAMPLE 3.14
6-[4-(2,6-DIFLUOROBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-CARB
OXYLIC 5 ACID (2-CYCLOPROPYLETHYL)AMIDE Following the
procedure of Example 3, making variations only as required to use
2,6-difluorobenzoyl chloride in place of isoxazole-5-carbonyl chloride to

A A e A e Y

poigEo iéUyimic HHE MR GEOAMIAE, \CB @I8)iBeH0:8 OV HBOFHAS, (35%

{40 NSl R 3T R B e B 388 a0 150

8-[8-0PYRRE-IARIE-1098RBONYL)PIPERAZIN-1-YL]PYRIDAZINE-3-CA
RBOXYLIC 15 ACID (2-CYCLOPROPYLETHYL)AMIDE Following the

procedure of Example 3, making variati only as required to use
pyrrolidine-1-carbonyl chloride in%?é@%s%ggzole-&carbonyl chloride to
el vt O RPBENZR T LY P[RR AZIN 13Ye D GXis Abld-3-CARBOXYLIC ACID (2-

(2-cyclopropylethyl)amid@%@%@pﬁwqwm@gained as a white
powder_ (54% yield). 'H NMR (400 MHz, CDCI3) S 20 8.04, 7.98, 6.99,

3.79, ISEOVIR A PracaguE 87 H@BPIE 5> NRERDYASAH0AS pnkis reduired to
OsE(2O108 obataxMPLEcB dSin place of isoxazole-5-carbonyl chloride to react with 8-

~[4-(2.5-B|S-TRIEL: IN-1-Y RIDA
e R e e oG g RGO e
EAMERIRG RS sifasddrasa? hienprevdemdiking VigtdrionsNHIy @99ddtiredDCl)
tng pae2ds bisttiflueromethythenzeyh ddosds in bRieeref 3 58-3.5 1.54-1.47,

IS xi}g%i-ﬁ-csa}rbo yl chlor{l)de to react with
%‘-%%p razi ﬂﬂﬂ r%&%iﬁe%‘-carboxylic acid (2-cyclopropylethyl)amide,
the title compound was obtained as a white powder (50% vyield). 'H NMR

(400 MHz, 30 CDCI3) S 8.08, 7.98 {\A% £, £485-7.84, 7.65, 7.02,
4,13-4.08, 3.95-3.71, 3.57-3.55, 3.38-3.36,1.57-1.44, 0.8-0.7, 0.48-0.46

$16-6 0 YIRS AN B FEUOROMETHYLBENZOYLJPIPERAZIN- 1-YLIPYRIDAZINE-
6-[4-(2,4-BISIBHRREDROM ETHY {2BENA QAR BPERAZNANICIEYRIDA

ZINE%@%%?%L&%%S@ FELH %PSR ggingT%E Jaratanlag gz ?';Orlé%‘{;\ﬂ%% to
the procedure xample 3, making Variations only as required to

use 3-fluoro-2-trifluoromethylbenzoyl chloride in place of isoxazole-5-carbonyl chloride
to react with B-piperazin-1-yl-pyridazine-3-carboxylic acid {2-cyclopropylethyl)amide,
the title compotind was obtained as a white powder (31% yield). *H NMR (300 MHz,
CDCl,) 6 8.05, 7.97, 7.65-7.59, 7.29, 7.12, 6.99, 4.05-3.99, 3.89-3.72, 3.54, 3.35, 1.50,

0.76-0.71, 0.48-0.42, 0.10-0.05.

EXAMPLE 3.23
6-{4-(4-FLUORO-2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-
3-CARBOXYLIC ACID (3-CYCLOPROPYLPROPYL)AMIDE

Foliowing the procedure of Example 3, making variations only as required o
use 4-fluoro-2-trifluoromethylbenzoyl chioride in place of isoxazole-5-carbonyl chioride
to react with 8-piperazin-1-yl-pyridazine-3-carboxylic acid (3-cyclopropylpropyl}amide,
the title compound was obtained as a white powder (49% vyield). 'H NMR (300 MHz,
CDCl3) 6 8.04, 7.87, 7.45-7.3, 6.99, 4.09-3.9¢, 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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5 use 2,4-bis-trifluoromethylbenzoyl chloride in place of
isoxazole-5-carbonyl chloride to react with 6-piperazin-1
-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title
compound was obtained as a white powder (29% yield). 'H NMR (400
MHz, CDCI3) 6 8.08, 8.02-7.98, 7.91, 7.54, 7.03, 3.97-3.86, 3.85-3.72,
3.57, 3.36, 1.52, 0.77- 0.74, 0.49-0.46, 0.12-0.09. 10 EXAMPLE 3.18
6-[4-(2,5-DIFLUOROBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-CARB
OXYLIC ACID (2-CYCLOPROPXXAWFNM_BAMIDE Following the

B e Oraa cﬁﬁloék?%ﬁ*ﬂf‘i%@??gﬁ'?ﬁ%% R DAzZINE-
oot with GDEARBOKTLE ARG eV RBBRRVEROPYLIAMIDE
(2- Cyclpm@wmgtﬂw)p&m@d@réhﬂ Eilargnporadwas eitaireshss mwhilked to

B s e e e i o oo b norice

0.0300 Mhmm)emlpﬂafspygdazme -3-carboxylic acid (3- cyciopropylpropyi)amlde,

frddide Edn%@ﬁ%@ @aI%b?é:Héé%@Mﬁm{éYslaﬁ@Né%%&Bj PERAR (300 MHz,
N 1 Y PYRIDAZINE- 3-CARB

%ﬂﬁRbﬁﬁvu@ﬁéiﬁ‘M&@rﬁ T:S‘ﬁ’o@n%% thB8protedure dfExampia 46,

3.3malengwaﬂau@nssmlyas oeuTred 10. 4250188, 0.02-0.03. ™C NMR (75 MHz,

= r r I e I [ a lez5-carhonyl
SaTen iRl AN b i e e AR IR
(32§ cimdpYibopy Jaride 38R 81&cRMMOE, was MBRSH a/a4Bite(M+1).
powder (28% yield). 'H NMR (400 MHz, CDCI3) 6 8.07, 7.89, 7.76,
7.28-7.24, 7.10-7.08, 7.02, 4.06-4.03, 3.90-3.86, 3.82-3.72, 3.51, 3.37,
1.76-1.70, 1.30, 0.70-0.67. 0.44-5%06' 63803, 30 EXAMPLE 3.20

&4~ -EIHIOHTER4FR RIRLORIBEME Y ERENRPARIM DRERAZCARBORMWRIPAZINE-

et e RREOE N esC AR AERY L AviDe
(2- CYCLOPROPY ETHYL)AMIDE Following the proce ure of Example 3,
makind P8P1EHEDRIY RS YER B et PB53u geaking variations only as required to

as@mqr@oﬁotzﬂumem@whﬂwm@n@wm@@%@mn@ﬁm@bﬁs&%onyl chlotide
78 carbon%/l tfhlor e.to react w

B A IR R 8o aoid . methyipentyhamide, the
tie titencompovardolviaenebtasred it  olibitd fowikdd) (35BMWMR (300 MHz, CDCls) 6
8.04,7.86, 7.75-7.71, 7.26-7.22, 7.08-7.04, 6.98, 4.10-3.88, 3.90-3.70, 3.46-3.40, 3.36-
3.33,1.61-1.50, 1.28-1.20, 0.85. e NMR (75 MHz, CCCI3) 8 168.0, 162.9, 162.6,
168.9, 1455, 136.8, 129.7, 1276, 127.7, 127.2, 1251, 123.3, 121.4, 116.8, 116.5,
11408, 114.6, 113.9, 112.5, 46.3, 44.5, 44.3, 41.3,38.7, 36.0, 27.8, 27.4, 22.5. MS

(ES+) m/z 482.4 (M+1).

EXAMPLE 3.26
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID (4-METHYLPENTYL)AMIDE
Foliowing the procedure of Example 3, making variations only as reguired to
use 2-trifluoromethyibenzoyi chloride in place of isoxazole-5-carbonyl chioride 1o react
with G-piperazin-1-yl-pyridazine-3-carboxylic acid (4-methylpentyljamide, the title
compound was obtained as a white solid (65.5% yield). "H NMR (300 MHz, CDCl;) &
8.03,7.86,7.74-7.72, 7.62-7 .54, 7.36-7.34, 6.98, 4.08-3.98, 3.92-3.65, 3.47-3.4, 3.35-
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yield). 'H NMR (300 MHz, CDCI3) 6 8.77, 8.08, 7.97, 7.01, 4.06-3.68,
3.55, 3.39, 1.50, 0.76-0.71, 0.48-0.42, 0.10-0.05. 5 EXAMPLE 3.21
6-[4-(2-FLUOROBENZOYL)PIPERAZI
N-I-YL]PYRIDAZINE-3-CARBOXYLIC ACID (2-
CYCLOPROPYLETHYL)AMIDE Following the procedure of Example 3,
makln%? variations oné/ as reqyjred to 10 use 2-fluorobenzoyl chloride in

?13130110(3 idoxizbRE5-Ariotfy cRIBMR 65 Made il 8 16775, 162.8, 159.9,
Ripeyazin-1-yhpwidazine A-rarboryliclasd (2:xyslopropylethy)amilasbed4 3,

I ot s il 51 ve)
3.95-3.78, 3.58-3.5, 1.54-1.47, 0.78-0.69, 0.48-0.42, 0.11-0.05. 15
EXAMPLE 3.22 EXAMPLE 3.27

RN E AT T3 PR DE R BTy MR ALINE-
Following the3 AN bIEAGITHI2-GYOLRIAB QBNAETHE biMjiREequired

to 20 psg3afary %rH&%‘dﬂF@%&mg@@yﬂngﬂllﬂﬂ%ﬁgt@ﬁ&%rﬂy as required to

isoxazole-5-carbonyl chloride to react with 6-piperazin-1

uwﬂyﬂmeﬁéfé%%fﬂsa%nvébge&?(tc&w@srwwm HMAAEC s GRIGONY! chloride

ey uNd Bashekiaingd/asyasshite ovuties(Aitoactielehcy tddMBY ER0E)amide,
CDCI3) 6.8.05, 7.97. 7.65-7.59 7 B. .05-3,99,

HElhs T a8 Pl RAs e T S B AR o R o0 e

EAMPERES. Z:-S? 7.48-7.42, 7.39-7.29, 6.97, 4.07-4.01, 3.89-3.67, 3.58-3.51, 3.36-

§98- (L OROZ TR FLLOROMEIIHY 68 W&&?W@% T6HE 7,
RIDAZINE- 3-CARBOXYLIC ACID (3-CYCLOPROPYLPROPYL)ANMIDE

ESHI8WIRE - Bhd §Ecd @8R IFELatiiE 3! HakingVaribtbhs 'dfd: H fefyulrén”
19430 use B fluords 24tiflupranetty/be e shharidesio, glacevs (ES+) m/z 466.1

. @o §zo|e -5- carbonyl chloride to react with
pi

erazin-1-yl-pyridazine-3-carboxylic acid (3-cyclopropylpropyl)amide,
the title compound was obtained as a white powder (49% vyield). 1H NMR
(300 MHz, CDCI3) 6 8.04, 7.87,zx4mP13: 6.99, 4.09-3.98, 3.89-3.67,

%@‘%m%?ﬁ?g %é%EIN%QLﬁ%PQRAgz&%Y? AR BAE L %kEBxvLic AciD (3-

METHYLBUTYL)AMIDE
Following the procedure of Example 3, making variations only as required to
use 2-nitrobenzoyl chloride in place of isoxazole-5-carbonyl chioride to react with 6-
piperazin-1-yl-pyridazine-3-carboxylic acid (3-methylbutyl)amide, the title compound
was obtained as a white solid (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 3.29
8-[4-(2-CHLOROBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-CARBOXYLIC ACID (3-
METHYLBUTYLJAMIDE

Foliowing the procedure of Example 3, making variations only as required to
use 2-chlorobenzoyl chioride in place of isoxazole-5-carbonyl chioride to react with 6-
piperazin-1-yl-pyridazine-3-carboxylic acid (3-methylbutyl)amide, the titie compound
was obtained as a white solid (94% yield). 'H NMR (500 MHz, CDCl;) & 8.05, 7.85,
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6-[4-(5-CHLORO-2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]P
YRIDAZINE 3-CARBOXYLIC ACID (3-CYCLOPROPYLPROPYL)AMIDE
5 Following the procedure of Example 3, making variations only as
required to use 5-chloro-2-trifluoromethylbenzoyl chloride in place of
isoxazole-5-carbonyl chloride to react with 6-piperazin-1

-yl-pyridazine-3-carboxylic acid h3-c clopropylpropyllamide, the title

YR R R O R G e v R AR o AT TRV
(EDGIRYSBHBIT186, 7.68-7.65, 7.53-7.5, 7.35, 6.99, 4.05-3.99, 3.89-3.67,
3.52-3.46, 10 3.37-3.34, 1.75-1.6, 1.31-1.24, 0.71-0.62, 0.43-0.37,

0.02-0.03. 130 NMR (75 MHz, CDCI3) 8 165.9, 162.9, 159.9, 145.4,

138.8, 135.93, 135.9, 129.7, 12F&AMRLE 330 4 112.6, 46.3, 44.5, 44.3,

4153439,2.9t191 OROBENZOAV LIS KESIN-M/ 498rRA HMHNE - EXANBOEYLIC
3.25 15

6-[4-(5-FLUORO-2-TRIFL UBRINEF Y EREXZ6YI5BIPERAZIN-1-YLIPY

RIDAZTNEWSICARBOXAUE ACHRPIVE THRKIRERTHICRMIDYERF eHuvied to
48€ PLRARMR BEEXIRIBrRTRKIAE \GiiRnR e EYcahEULIREHS WSkeact with

5-fluoro-2-trifluoromethylbenzoyl chloride in place of isoxazole-S-c_arborrlR/I
CRIBRERE o PR RRR TR R oM SHid rdRs iRy ARRs g it compound
Wasoet bp;l/per_atgllbam:l@sdne (@%%tgeaa@)mﬁaoumwamdms 0 tamn e as jes\etite 7.85,
B 05 B P L8 P10 SRS 805 Yo s e A 4 s (Es+)
/8 #30881).1.28-1.20, 0.85. 130 NMR (75 MHz, CDCI3) b 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?%%&%%;#1 15, 46.3,44.5, 44.3, 41.3,

/

39.7, 36.0, 27.8, 27.4, 22.5. MS 482.4 (M+1). EXAMPLE
3ARBETIC ACID 2-{4-[6-(2-CYCLOPROPYLETHYLCARBAMOYL)PYRIDAZIN-3-YL]-

6-[4-(2-TRIFLUORGMET KBENZRYONRIPFRARN: LY HRY RIDAZINE-
3- CARBOXYLIC ACID (4-METHYLPENTYL)AMIDE 30 Following the

procedUtESiBAR BIacs AWRIGh X ARRIFoh TP QL FRHRRS PRI gE&eauired to
astrificasaethivipenrodah pite of placez ofidbzazaleybebimitntd chdotidigh 6-
e e R e o R Al famice, et

teBBY ke atRiINvR EBCOWItE SED(3%3ee/ig®3, i BBIR (BT Mblz, CDCL;) &

g 658 88710807 4347898, 208-7698,58 Wb 85 3.4 63448, 3528013310 76,
-1.53,128-121, 0,86, 13C lﬁgMR (75 MHz, CDCI3) 6 167.5, 162.9,

%-é%%é?@zié‘.@, B 53380 W 1270, 126.7, 1262, 125.4, 121.7,

112.5, 46.3, 44.5, 44.3, 41.2, 39.6, 35.9, 27.7, 27.4, 22.4. MS (ES+) m/z
464.5 (M+1). EXAMPLE 3.32
6-[4-(5-CHLORO-2-TRIFLUOCROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-
3-CARBOXYLIC ACID (2-CYCLOBUTYLETHYL)AMIDE

Following the procedure of Example 3, making variations only as required to
use 5-chioro-2-(trifluoromethylibenzoyl chloride in place of isoxazole-5-carbonyl
chloride to react with 6-piperazin-1-ylpyridazine-3-carboxylic acid (2-cyclobuty!-
ethyl)amide, the title compound was obtained as a white powder (71% yield). "H NMR
(300 MHz, CDCl3) 6 8.07, 7.81, 7.66, 7.51, 7.34, 3.86-3.66, 3.40-3.34, 2.33, 2.03, 1.86-
1.57. °C NMR (75 MHz, CDCl;) & 166.0, 162.8, 159.8, 145.5, 138.9, 135.9, 129.8,
128.5, 127.5, 127.3, 125.6, 125.2, 112.7, 46.4, 44.6, 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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5 EXAMPLE 3.27 6-[4-(4-FLUORO-2-TRIFLUOROMETHYLBENZOYL)PI
PERAZIN-1-YL]PYRIDAZINE- 3-CARBOXYLIC ACID
(2-CYCLOPROPYLETHYL)AMIDE Following the procedure of Example 3,
making variations only as required to use

4-fluoro-2-trifluoromethylbenzoyl chloride in place of isoxazole-5-carbonyl
chloride 10 to react with 6-piperazin-1-yi-pyridazine-3-carboxylic acid
(2-cyclopropylethyl)amide, the title compound was obtained as a white

solid (83.5% yield). 'H NMR (30EXMZPLERCIZ) 6 8.05, 7.97, 7.46-7.42,
PRI BRI B L o
163.9, 162.8, I6HBEEEG|GACI 126 KCH OB TS 6T kM1 4,
114.8,rblidwind thtItctbelilide 38 Ekhmhble/Bt thakih & vAdBinAd ShiBAbreddided to

S RO e TR e e R
OINTDig3e20 WtTG-p@erTy iR oA tlisraeidddre of

EXAINRBE DR AE3HENSARBLAS TRAUNRE MR dUSLANNtOBeNEsY(71% yield).
chloride in place of isoxazole-5-carbor2/I chloride to react with 6-

SO 90 Wiz GRS SR Qb bRyTiE Abid-EmidiRy btryfanlideSthe Gt 40

mmmsmdé 8@ s ohtaie iR a30hike-sothTRYS6 yEad), 18NBVIRER0 bty 1455,
I B 5,7.84, 7.63.7,44, {. 12-4.26,.3,75-3.9

SIS R R B NS R e 23 (e E P

L2 37.8, 36.5, 33.7, 28.3, 18.68. MS (ES+) m/z 480.5 (M+1).

6-[4-(2-CHLOROBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-CARBOXY

LIC ACID (3- 30 METHYLBUTYL)AMIDE Following the procedure of

|
Example 3, making variations on Péq%rqr‘ to use 2-chlorobenzoyl
chlofBen iR TGN 20RBVERF YA HEPde) IR ERAAMI 6L]IPYRIDAZINE-

piperazin-l-yl-pyridazig%-:gﬁgwm@ ABIG EERsx VB! amide, the title
compound was obtained as a white solid (94% vyield). 'H NMR (500 MHz,

cDCI3jdlaning thgprogedpielEagmple 37makincRIRIRNS Ay §57EauEad to
384315850l 260G liubhorh &Ry LA WIS ¢ Fdth placéd kb dxaolERANBhEy! chioride

305 | . . . . ) . . .
175 W PP A P R AR KAV BTG e ks
@mwd%@(@Mﬂ%ﬂ.‘B@ﬁﬂ@Wﬂﬂ@% yield). H NMR {300 MHz, CDCl3) 8
8.07, 7.86, 7.66, 7.51, 7.34, 7.00, 4.00, 3.88-3.66, 3.47-3.33, 1.62-1.53, 1.38-1.27,

0.85. ™*C NMR (75 MHz, CDCls) 8 166.0, 162.9, 158.9, 145.5, 138.9, 135.9, 129.8,

128.5, 127.5. 127.2, 125.6, 125.1, 121.5, 112.7, 46.4, 44.6, 41.3, 39.5, 31.5, 29.5,
26.6,22.6, 14.0. MS (ES+) m/z 498.2 (M+1).

EXAMPLE 3.35
8-[4-(5-FLUORQ-2-TRIFLUOROMETHYLBENZOYL)-{1,4]DIAZEPAN-1-
YLIPYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYLJAMIDE

Following the procedure of Example 3, making variations only as required to
use 5-fluoro-2-trifluoromethylbenzoyl chloride in place of isoxazole-5-carbony! chloride
to react with 6-[1,4]diazepan-1-ylpyridazine-3-carboxylic acid (2-
cyclopropylethyl)amide, the title compound was obtained as a white solid (60 % vyield).
1H NMR (CDCl;, 300 MHz) 8 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-
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Following the procedure of Example 3; making variations only as required
to use 2,4-dichlorobenzoyl chloride in place of isoxazole-5-carbonyl
chloride to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (3-m
ethylbutyl)amide, the title compound 10 was obtained as a white solid
(90% yield). 1H NMR (500 MHz, CDCI3) 6 8.07, 7.85, 7.47,7.35, 7.28,
7.01, 4.02-4.09, 3.75-3.93, 3.33-3.52, 1.65-1.75, 1.52, 0.94. MS (ES+)

_%@?4% WAR ESRRIPTE dHE) 35 XGET6C AJRS.7. 163.1, 162.9, 162.3, 158.9,

2826162 & Y&k ©PROP LB THYLCARBAMOY b)RYRIDAZIN-3- }- 116, 6.
PIPERAZINE-1- CARBONYL}PHENYL ESTER Following the procedure of

Eihpitos® mittking VardatldiLohivt as tdduirdd to> d8c%atifisHiibyftyyp: 428
4610ritie In38&c8obisiikazobes SechrbanyliSl{BaEdertd: rézet witlt 6-
piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the
titte 20 compound was obtained as a white solid (39% yield). '"H NMR (500
MHz, CDCI3) 6 8.06, 8.00, 7.00, F##MFPBE4 29 7.18, 6.98, 4.00-3.72,

OB 12.28, 6-@E 2B ONLY L OMEAAIIN VS I(FSRIDAZHES IMARBBOXYLIC ACID
EXAMPLE 3.32 25

6-[4-(5-CHLORO-2- TRIFLUSHOMETHYLBEKYER )pIPERAZIN-1-YLIP
YRIDAZIMEER TGRRE 0N e aRifs eZiev e oBuTie s THSambety hamide

feollowing e praceduse Affpaame GH%'@S"@H%!P@&%M%WT@G

ol 2L S B it i‘éﬁ@'&e&%ﬁ%’;‘é B8 dRRdEE ene 152 mg, 10
mwémmaasﬂpynmzmmmm@nm (A6ich{2-cyeioighty T80 evhydihmide,

86@&89”%%‘0@% 9@%&&@9;@%%%@&9%1%4@-"{% i90). T‘ﬁ'e'\éMB which

MHz, CDCI3) 6 8.07, 7.81, 7.66, 7.34, 3.86-3.66, 3.40-3
DraPIRD s Hiesse ehendiiedss s torsives) %8 163 6, Jierurasetae the

34uha8rP7485:81d 28. 8IME28 80 AzpC D2, B35 1458 67. 325723642231 6.94, 3.76-

A A 2 R R Y RTE A %08 2

AUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-
3-CARBOXYLIC ACID (2-CYCLOBUTYLETHYL)AMIDE 5 Following the
procedure of Example 3, making variations only as required to use
5-fluoro-2- (trlfluoromethyl)benzoyl%mm 1p place of

isoxazole-5-GfNaE SEB Ofde (B PeHt ViliYBs pipRRZIY L)-3-{6-[4-(2-

yl- pyﬁﬁﬁ'ﬂ%ﬁcﬁé}ﬁ@ﬂlm%éﬁ'ﬂdﬁfb’@EMX‘I%'WEWW;ESR%EN@ -YLJUREA
compound was obtained as a white owderg % yield
To a solution of [4-(6-aminopyridazin-3-yl plperazm ?»yé](z trifluoromethyl-

phenylymethanone (123 mg, 0.35 mmol) in DMF (20.0 mL) was added (2-
isocyanatocyclopropyl)benzene (111 mg, 0.7 mmol). The mixture was stirred at 60°C
overnight. After cooling, the mixture was poured into water (120 mL). The white solid,
which precipitated, was filtered off and dried in vacuum to give the titie product (162
mg) as a white solid in 90% vyield. "H NMR (300 MHz, CDCl,) § 8.01-7.97, 7.73, 7.60,
7.55,7.32,7.22-7.10, 7.06, 4.00-3.95, 3.87-3.86, 3.62-3.52, 3.43-3.41, 3.25-3.22, 2.85-
2.82,2.14-2.10, 0.91-0.86. MS (ES+) m/z 511.2 (M+1).

EXAMPLE 5.1
3-(3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL}-PYRIDAZIN-3-YL}-
UREIDO)PROPIONIC ACID ETHYL ESTER

Following the procedure of Example 5, making variations only as required to

use 3-isocyanatopropionic acid ethyl ester in place of (2-
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'H NMR (300 MHz, CDCI3) 8 8.03, 7.83-7.71, 7.20, 7.06, 6.95, 4.01,
3.88-3.67, 3.40 10 3.28, 2.35, 1.89-1.57. 13C NMR (300 MHz, CDCI3) 6
166.0, 162.8, 162.6, 159.9, 145.5, 137.0, 19.7, 127.2, 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+) m/z 480.5 (M+1). EXAMPLE 3.34 15
6-[4-(5-CHLORO-2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]P
PRIYIRZIRRECIaRrORKIBER P RCONES W RO RSIfARIRg tEpiperazin-1-

W(E;ﬂﬁmr@@ﬁ&h@mw%mﬁiﬂﬁ@n‘@mélm mwﬁ@%g%mnmes a white

GRS R T e

FehyI61558, 66 e 2OTEMPebAG, \&%db%r%ah§ &Whié, 09dBI9E5%
yield). 'H NMR (300 MHz, CDCI3) 6 8.07, 7.86, 7.66, 7.51, 7.34, 7.00,

4.00, 3.88-3.66, 3.47-3.33, 1.62-1.53, 1.38-1.27, 0.85. 13C NMR (75

MHz, CDCI3) 6 166.0, 162.9, 1598AMBLE 838 9 135.0, 129.8, 128.5,
T2PENTRI-2-{8-25.6; TRE N OROBE TR YL BENE ML WERAZING ] YLEB YRIDAZIN-
29.5, 26.6, 22.6, 14.0. MS (ES+) %ﬁﬁ'ﬁ%ﬂ)' 25 EXAMPLE 3.35
6-[4-(5-FLUORO-2-TRIFLUOROM ZOYL)-[1,4]DIAZEPAN-1-
YL]PY RIOAZMELS-eraes ek ¢Lsaneie S. making variations only as required to

(%éib@ﬁg%&@ﬁ’@(éEwTﬁrh%b)&fNu%@@H@wag:t@miﬂﬁ%M@@&&mmB{4-(6-
maki riatio only as.regu 1

B s R B e A S ohenyimethanone the e
cbmpdmdmm@btwmhcsaﬁmqmaeaom{y@wrmzm&m&m|Maelcf:¢2c:13

%%050&’ '@tl?ﬁl)?”i‘éd? é@eﬂ'é@ %Ep?%@d?’\@ss Q%'ﬂ@ﬁg’:‘ WEie %@"@ 50-
60 % yield). 0 MHZ) 6 8, 7.71-7'6, 7.23-1.

:89.6.88; 36454362§13 A 4 5431126% d&3. §6306$030é9é’ MBS m/z 465 (M+1).
2.19-1.73, 1.53-1.46, 0.81-0.68, 0.48-0.4, 0.11 83 0.03. 13C NMR
(CDCI3, 75 MHz) 8 167.3, 167.2, 165.7 162.9, 162.3, 158.9,
158.4, 144.8, 144.6, 137.1, 129.7-"11%%].\5?%3‘?: ,127.2,125.0, 121.4,
1HBENTY b-8;{6tre( 2 TRIBLSQRPMET HY SBENL O YIARIBE RAZIN-1 MLE YRIDAZIN-
48.8, 48.6, 47 6, 47.5,45.8, 457, 54\4_ 39664, 34.5, 26.8, 25.4, 8.6, 4.2.

+

o (1 BE AR A A U eSS Rl e
(@a@ﬁEWE@UQ'WQMBEe of (2- zsocyanatocyclopropy[)banzene to react with [4-(6-
aminopyridazin-3-yhpiperazin-1-yi}(2-trifluoromethyiphenyl)methanone, the titie
compound was obtained as a white solid (45.6% yield). "H NMR (500 MHz, CDCls) &
12.0,8.28,7.80,7.67,7.62,7.32,7.23, 7.02-7.14, 454, 3.85-3.81, 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-YL}UREA

Foliowing the procedure of Exampie 5, making variations only as required to
use 4-fluorophenylisocyanate in place of (2-isocyanatocyclopropyl)benzene fo react
with [4-(6-aminopyridazin-3-yi)piperazin-1-yl[{2-trifluoromethyiphenyl}-methanone, the
title compound was obtained as a white solid (32.3% yield). "H NMR (500 MHz, CDCl;)
8512.0,8.20,7.53,7.64, 7.59, 7.39, 7.33, 7.16, 6.91-6.98, 3.96-4.04, 3.83-3.90, 3.52-
3.65, 3.37-3.45, 3.20-3.26. MS (ES+) m/z 489 (M+1).
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A stirred mixture of 6-chloropyridazine-3-carboxylic acid
(3-methylbutyl)amide 10 (0.113 g, 0.5 mmol), 1-benzylpiperazine (90 mg,
0.5 mmol), tetrabutylammonium bromide (27 mg, 0.084 mmol) and
1,8-diazabicylco[5.4.0Jundec-7-ene (152 mg, 1.0 mmol) was heated
under reflux in dioxane (10 mL) overnight. The solvent was evaporated.
Residue was treated with 2% methanol in water (25 mL). The solid, which
precipitated, was filtered off and dried in vacuo to give 138 mg (0.376
mmol) of the title 15 compound ire¥2%gyietds 8H NMR (300 MHz, CDCI3)

1 RO T TR O TV e R P e
SYNTHESIS OF 1-(2-PHEXMARYRIAIROFVIVREFE-[4-(2-
TRIFLHQRAMBREYLBENEQY EXBHRHEA Nk LR ARHIAEGHNa3 ek EY to

EA To a solution o ) , _
159 6-HH ARSI ERRAHER AR ddeasint {14 e NRRBIFRR Ry benzene to react with
Bherytimetiyadarie- (A Ripea0i35 1yl ddtfe(20deni) weathaddee, (Be title

' clopropyl) .he 7 mmpl).,.FRe i

L e BN oSG te R
WEEeB 8020 /L), The viRite 86lid, 3vM W prddipitafed.0dad Fitter8d. S¥BanS2,

drigching/acyym 40 giveitheditle product (162 mg) as a white solid in 90%
yield."H NMR (300 MHz, CDCI3) 6 8.01-7.97, 7.73, 7.60, 7.55, 7.32,

7.22-7.10, 7.06, 4.00-3.95, 3.87-3.86, 3.62-3.52, 3.43-3.41, 3.25-3.22,
2.85- 2.82, 2.14-2.10, 0.91-0.86. BASNER-E ffz 511.2 (M+1). 30

EXAMPERETHI1EE- - TRERLYRBMMAVINERENAQ B EHRERACY L]
N-1-YL]-PYRIDAZIN-3-YL}- UREIDO%PROPIONIC ACID ETHYL ESTER

Following the procedure of E@Xﬁ’n’ﬁ@‘ NﬁaﬁH&%gﬁaﬁons only as required
to 35 iRei@visgaianatepaposti € aamcheilty estargnglatensfo@yBds required to

&%%?&n%ﬁgg%%%g%a%g{é%%‘%ﬁ%ggwgnafOCycloprOpyi)benzene to react
Wil Hritfiersneemidpreny yhritREToRe Wi ttiluemmssunehray)opaiiasene. the

A8 WMBBURPWEE b 3L HE ¥ IRIh Wit MER P Mtz CIPHRIFS (BobdwkiP L DCy) 5
74,7.62,7.55,7.36, 7.11, 6.65, 3.95-3,90, 3.59, 3.49-3,40, 3.

548998 1618 10Ty LekRpde 4 8 362380 340% 50, 322
I-RPERBYL-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]
PYRIDAZIN- -

EXAMPLE 5.7
1-(4-FLUOROBENZYL)-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]-
PYRIDAZIN-3-YLLJUREA

Foliowing the procedure of Example 5, making variations only as required to
use 4-fluorobezylisocyanate in place of (2-isocyanatocyclopropylibenzene to react with
[4-(B-aminopyridazin-3-yhpiperazin-1-yil(2-frifluoromethylphenyl)}-methanone, the iitle
compound was obtained as a white solid (56% vield). "H NMR (500 MHz, CDClg) &
8.13, 7.78, 7.66, 7.60, 7.33, 7.21, 7.09, 6.83, 4.50, 3.91-4.00, 3.73-3.80, 3.34-3.48,
3.05-3.22. MS (ES+) mv/z 503 (M+1).

EXAMPLE 5.8

1-BUTYL-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)}PIPERAZIN-1-YLIPYRIDAZIN-3-

YLIUREA
Following the procedure of Example 5, making variations only as required to
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3-YL}UREA Following the procedure of Example 5, making variations only
as required to 10 use pentylisocyanate in place of
(2-isocyanatocyclopropyl)benzene to react with [4-(6-
aminopyridazin-3-yl)piperazin-1-yl](2-trifluoromethylphenyl)methanone,

the titte compound was obtained as a white solid (45.5% yield). 'H NMR
(400 MHz, CDCI3) S 10.60, 7.82,7.74,7.13, 7.63, 7.56, 7.52, 7.36, 7.08,
uso Uiy bﬁﬂ%@“@t%ﬁiﬁk%‘e Qfé@r'@%F@“@Gﬁ‘%ﬁ%@@%‘%@"@%@%@""h [4-(6-

drARob\30aRiB8Q-01 Vi ifESH) 2460t pHER X AMENIR S Bre title
1 BENZYL-3-{

R OHONIES SRA LB B SRR AT PR AR M7 ORER

ranowwg THEGpTOBR LIRS OF. BXahilftel B7ninRihg. QAraBers afnlg. 42 BetfiiBeel -
103304use. benzylisocyanaiednpaaef (2596 afatpcyclopropyl)benzene

to react with [4-(6-
aminopyridazin-3-yl)piperazin-1-yl](2-trifluoromethylphenyl)methanone,
the titte compound was obtainedsxAawhiies olid (45.6% yield). 'H NMR

54 5 RSB XE S G AR R RO d BlgE et
1-(4-FLUOROPHENYL)-3-{8- YR A - GORORETHYLBENZOYL)PIPE
RAZINFM&(M]TWB br@é’sﬁh%ﬁf‘é&%ﬁ&& Eﬁdl@ﬁ@ﬂ@ﬁb@oﬁ@o@w Wker@fuired to

Exam Ig gh soc ng{latlong 8”0 sreq%rr‘ggo % iben ne io react with
lzlS(ﬁu ISO anael place @O ocyan 9c‘i’85 opyﬁebenzene 10

ﬁa«b@ﬁwmqpyrsdazm -3-yl)piperazin-1- yl](2-tmﬂuoromethylphenyl) -methanone, the title

L%n(q &IHH‘\F&Q%%%H%@ Pl el WQH?WWW%@%W%@ -Us) 8

he title compound was obtained as a white solid (32.3% yield
%1%%%0%’%5@%@1@? §90.6,34. 2077 5887%%77.89, 7 4537833361844

$.PLH330,1 806484, 88863.9038-5203M5 (B SH)- 31&5153 20-3(26. MS
(ES+) m/z489 (M+1). 85 EXAMPLE 5.5
1-(2-FLUOROPHENYL)-3-{6-[4-(2-TRI FLUOROMETHYLBENZOYL)PI
PERAZIN-1 YL]-PYRI DAZI N-3-5MMREASS Rollowing the procedure of

BNV E-5.(BAKIROrraral ORORMT AS T SEWIRIMO) RIPERAZIN-1-YLIPYRIDAZIN-3-
2-flurophenylisocyanate in place of% Iﬁ&% ﬁnatocyclopropyl)benzene to _

react with
[4-(6-afhopinddazin-8eplpip efaziastpjd] & tridii ogorasstipishenly Iperethind to
S H&ﬂg%cyanate in place of (2-isocyanatocyclopropylibenzene to react with [4-(6-

aminopyridazin-3-ybhpiperazin-1-yi{ 2-trifluoromethylphenylimethancne, the litle
compound was obtained as a white powder (50% vield). "H NMR (300 MHz, CD;0D)
57.83,7.76,7.69 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 479 (M+1).

EXAMPLE 5.11
1-HEPTYL-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZIN-
| 3-YLJUREA

Foliowing the procedure of Example 5, making variations only as required to
use heptylisocyanate in place of {2-isocyanatocyclopropyllbenzene fo react with [4-(6-
aminopyridazin-3-yhpiperazin-1-yil(2-trifluoromethylphenylymethanone, the title
compound was obtained as white powder (46% yield). 'H NMR (300 MHz, DMSO-d;)
89.12,7.82,7.75,7.65, 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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compound was obtained as a white solid (32% yield). 'H NMR (500 MHz,
CDCI3) S 7.90-830, 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, 10 3.56-3.66, 3.41-3.49, 3.24-3.29. EXAMPLE 5.6
1-PHENETHYL-3-{6-[4-(2-TRI
FLUOROMETHYLBENZOYL)-PIPERAZIN-1-YL]-

PYRIDAZIN-3-YL}JUREA 15 Following the procedure of Example 5,
mekingNatidbichs/onias! rédrdirdd @Blse 2-phenylethylisocyanate in place
of (2-isocyanatocyclopropyl)benzene to react with ' _
[4-(6-aminopyridazin-3-yl)pipera 'n-l-ﬁl|(2-trif|uoromethylphenyl)-methano
ne, the title compound was obta S-r white solid (19% yield). 'H NMR
(360,MBIL; - DBIBBENZ Y2, {604 BARTESOREMVZTIIY L EANZ WY, }PIPERAZIN-

3.96-4.03, 3.82-3.89, 3.40:356p3RMAIR Iy 2 BRERXAMPLE 5.7
1-(4-FLUOROBENZYL)-3-(6-[4-(2-TRI

FLUORGIAE PR VIR ERS:RIVE) PIPRRAREN.1 NNy variations only as required to
PRERIDAZIUNIGobeHAREA v Btell awipig db eqpropesisie edto xaaMbechyibenzene to

ing vagjations only as required.to . use d-fluorobezylisocyanate in i
o e S e S R bR O RUBIE nyioheny)
[etbaariRofiridieiscsopnpserea RN Ha ushien pawdshétd-rieiiant NMR

dheitlepempayrdgs obitnined asarwhite sphd (563 yield)r 34 NMB 4 ag
500 MHz CDCISQS 8.13,7.78,7.66, 7.60, 7.33, 7.21, 7.09, 6.83, 4.5

: : 66, 0,
8:51%50, %0P3P8034 544748 Y 3532708 B8Pl 248 (f) vz 553
BXAMPLE 5.8
1-BUTYL-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]P
YRIDAZIN-3- YL}UREA 35 Following the procedure of Example 5, making
variations only as required to 86%f5\tiAiSotyanate in place of

(2-isaryenatasyciomsapylaenzrere WD rRERMBTIHYIABENZOYL)PIPERAZIN-1-YL]-
aminopyridazin-3-yl)piperazilg,-\;lﬁ@%mf_lggy%aﬁg Iphenyl)methanone,
ite"solid(

the title_compound was obtained as"a white 2% yield). 'H NMR
(500 MEROBIDE B $racedyre. HETRRT B6NnZI38) Ya0i8iiane®a0Fs required to

8s8%%:RbheRyPdod BB aft 4 phatth of (%Zs%%&@at%e%f&pﬁ?pyl)ﬂé@fﬂeﬂ@ +018%ct with

(ES+) m/z451 (M+1). EXAMPLE 5.9 ,
Eﬁ%@a w@&%{—y@ﬁmy_&ztﬁz{iﬁﬂ-yE(Z-trlﬂuoromethy!pheny!)-methanone, the title
FOCIDROMET iV BENZOMHiE PIRERAZI ¥t PM RMBMADI MHS-BMSO-ds)
KXIRER 82 7.74, 7.65.7.55 7.52 7.35, 3.69-3.79, 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-yi]-(2-

trifluoromethyl-phenyl)methanone (105 mg, 0.300 mmol) in dichloromethane (10 mL)
was added phenoxyacetyl chloride (56 mg, 0.32 mmol) followed by the addition of
triethylamine (0.15 mL) at 0 °C. The mixture was stirred at ambient temperature
overnight. Water was added and the mixture was extracted with ethyl acetate (2 x 15
mL). The combined organic layer was washed seguentially with diluted HCI, sodium
bicarbonate and brine solution, then dried with Na,S0O,, concentrated. The residue was
re-dissolved in émafl amount of dichioromethane and purified by column

chromatography. The title compound was isolated as a white solid in 34% yield (50
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10 Following the procedure of Example 5, making variations only as
required to use cyclopentylisocyanate in place of
(2-isocyanatocyclopropyl)benzene to react with
[4-(6-aminopyridazin-3-yl)piperazin-1-yl](2-trifluoromethylphenyl)-methano
ne, the titte compound was obtained as a white solid (91% yield) 1H
NMR (500 MHz, DMSO-d5) 8 9.02, 7.82, 7.75, 7.65, 7.58, 7.51, 7.34,
@9911’3 NHR(@0Mtz. £BE) 56 2636.3844, 75 50 3385 71380710484 65, 4.01.
4464467, 1.30-1.40. MS (ES+) m/z 451 (M+1). EXAMPLE 5.10
1-HEXYL-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]P
YRI DAZI N-3 YL}JUREA 20 Following the procedure of Example 5,
making variations only as requiree¥8MB&EHekylisocyanate in place of

(2-iSOCyanatOCZWRMtb@'ﬂ%ﬂﬂ@d@)&?@é%hcﬁ%@c ACID (2-
aminopyridazin-3- ﬁ%&; pe razin- 1 2-trifluaromethylphe I) methanone,

the title compoun @ﬁb@é’% %W@%ﬁ]@@p %eld) 'H NMR
(BO[RMHUQRDE(ED)M\H_BBSZCDVB;PT%’ERW TFAAP Y RBIAZ8V-300ABIBR: AND

3 50, 3.25- 3%%%@%%9@%%6’%%@0%@&%&”%%%) 1y3.479

M+1). EXAMPLE 5.1
W@F{@W(Whﬁﬁw@ﬁé@WIE’CFM%'@EN‘Z@@Y_WWA%W@WBE

PYR| @&M@W@}HH%U@&QWﬁ@ m@mﬁgdufﬁmﬁrﬁmrfe fquired to
ng var atl nsonly asr UI to _use
L&elso@ea a% &ro&oe ilbng A r(]:gl gdrg 5% W%%y %égggﬁ}gc&ﬁ &ﬁSr e to react

\artﬁ..frb@ﬁaa@m%prpérﬂmqn%mimf}%taﬂq@mmsﬁy&ghwiﬁaﬁmﬁ@one both
e itengomneuanRs ablainRd ascvdnie PIARE(4RK aAaKBeaFbbNMRacid (2-

Hz, DMSO-de 2,7.75, 7,65, 7.50-7.57, 7.35,
éh&gy e NN e s R
V}8B1dE WAadIBdIES] kY column chromatography eiutmg with EtOAc:hexane=40:60

I OR RN A S G TR RN W SENEOY P o

RIDAZIN LJUREA Following the procedure of
ER4niphé.5: %Erﬂé VaPatdR4.chRP a3 $eqtiPdd 3P Bise 62, 2.31, 1.76, 1.38. MS

(35.‘3‘-1‘3}|ﬁb@@ﬂb@@w?@%@h@tﬁd@@l@&@@necarboxyhc acid {6-[4-(2-trifluoromethyl-

2-isocyanato-c |0 e tO react.wi
R T DA MBS RS e oorasry
mtmm&MmmmoMméymaﬁ@éé%W@pmeﬁ ehaoseld). 'H

Migd)aih NMR é@)@f% Wiz MEG-618) Bh38.59.3034 8587 7 (p76h, 352,
00, G b7 57 P56 5 20 438 370385, 350.3.60 3.4.3.47

3.34-3 5 554353 | 34MSIE TINS5 mdea

_ EXAMPLE 6.2
HEXANOIC ACID {8-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-
YLIPYRIDAZIN-3-YLIAMIDE

Following the procedure of Example 6, making variations only as required to
use hexyanoyl chiloride in place of phenoxyacetyl! chloride to react with [4-(6-
aminopyridazin-3-ylpiperazin-1-yl)(2-trifluoromethylphenyl)methanone, the title
compound was obtained as a white solid (30% yield). "H NMR (300 MHz, CDCl,) &
11.85,8.62,7.75, 7.65, 7.58, 7.46-7.53, 7.37, 4.08, 3.88, 3.52-3.78, 3.30-3.40, 2.63,
1.72-1.79, 1.24-1.40, 0.90. MS (ES+) m/z 449.7 (M+1).
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(M+1). EXAMPLE 5.13 15
1-CYCLOHEXYL-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-
1-YL]- PYRIDAZIN-3-YL}UREA Following the procedure of Example 5,
making variations only as required to use cyclohexylisocyanate in place of
(2-isocyanatocyclopropyl)benzene to react with
[4-(6-aminopyridazin-3-yl)piperazin-1-yl](2-trifluoromethylphenyl)-methano
ne, the titte 20 compound was o Aftldh s Bvhite powder (34% yield). 'H
NMR430Q8RE, PMEIORFTRIF) OBROBE THRLBENZOV DR IPBRAZIR5I-YL)-

3.69-3.79, 3.44-3.58, 33%\?@@% SﬁS %%@ 1.75-1.84,
1.58-1.67, 1.47-1.55, 1.10-1.35. AR/I E HESIS OF
2-PHENtemEI {6 pragedure of Example 6, making variations only as required to

JRIEHEFIMET INbRENTSXd Bf%ﬁé%%;}blcéty\( EHROY BARA Akt JA\(S-
ETAMIDE: To a stirred solutlo

?ﬂ“t’é’ﬁmﬁﬁ?@ﬁdﬂﬂ??% ?gz Hﬂf‘ﬁ/ﬁ”@fﬂ}‘ﬁﬂb%m&ﬁm%ﬁgﬁy 5}‘?18 t§a

‘Efﬁﬁ"“’ 4 ”gtgf’?ﬁ%f@a‘;“ g')‘wgmgm@tm WLW@WP %0
enoxvace [l Ition

siVeloinia et e dr R @l S i (e i

temperature overnight. Water was added and the mlxture was extracted

with ethyl acetate (2 x 15 mL). Thggfg)@g)igg_g organic layer was washed
sequentially with diluted HCI, sodi ic%a nate and brine solution, then

dried BItNNIRSIO L e dird¢eritratied  THeR@MBT & WIBE RZassged A s Nealk
amount of dichjojeniehapaasd puriliedineokens 85 ehrarsatearaphy.

The title compound was isolated as a white solid in 34% yield (50 88 mg).
1H NMF® BBTRAELIEiSE P4 €881 1a0sy igaz)- %3629‘995@"7&5‘ o4,
Hifordntdthy8 By BAhAAME LG i 0.285 mmol) in dichloromethane (5 mL)

@%@% C& %ga i@@%?@%ﬁ&w@%%@gééme of triethylamine (0.313

(PR 1#L 00 ROM EFH BRIz 3P fE et apisnt] ewRantormies-24 heand
TR AR AMETH VLB OV Bl RAZ L L Y RDAZIN VM
BB DT oGP BTE R 8 S AN AR R B Coorec
pecmmm@sca mamengle@dgpWaﬁaryama)rdbwmlcﬁwewmmm 58.10, 7.73,
E%zi‘? xraceld ghioride o saach withy 5873,95,3.61-3.60, 3.52-0.80 .52, 1.64-
g

aminopyridazin-3-ypiperazin-1 2-trifluoromethylphenyl)-methano
Mmg dazi -yl)pip ( ylphenyl)-

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 chloroformate in place of n-buty! chloroformate to react with [4-(6-
aminopyridazin-3-yhpiperazin-1-yl}{(2-triflucromethylphenyl)methanone, the title
compound was obtained as a white solid (72% yield). 'H NMR (500 MHz, CDCl) &
8.10,7.73,7.62, 7.55, 7.37, 7.04, 4.14, 3.96-4.02, 3.88-3.94, 3.61-3.66, 3.52-3.56,
3.32, 1.66-1.75, 0.98. MS (ES+) m/z 438 (M+1).
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compounds were obtained from the reaction.
2-Phenylcyclopropanecarboxylic acid (2-
phenylcyclopropanecarbonyl){6-[4-(2trifluoromethylbenzoyl)piperazin-1-yl]
pyridazin-3 15 yl}amide was isolated by column chromatography eluting
with EtOAc:hexane=40:60 and obtained as a white powder (20% vyield).
1H NMR (300 MHz, CDCI3) 8 7.73, 7.62, 7.54, 7.34,7.22, 7.16, 7.04,
6.84, 3.99, 3.82, 3.63, 3.28, 2.62FXAWPLEE3 38 Ms (ES+) miz 640.3

(M+115§4P(ne'ﬂylEydomomfmaméymacp@{reﬁ[nﬁ(zwmmrmmmzm 3-
benzoyl)piperazin-1- 73sY, g)éeﬂz y column
chromatography 20 g%?ﬁ% with d%\ér%exane 5% d obtained as a
white FeNeing1ibeRRIE) TS olRHRNBEDMPRKICDEIRGNEBl, F380yired to
Use%- %éﬁyiﬁr@éyﬂoﬂ&%r&o%a@e% phaed ofhplitd-d8lobAmaidlo te3dt M [4-(6-

PEI IR DR E B DRSNS ST B Re

Mp\ﬁh}z@ll\ndsl)ﬁtﬁobdvamg thietpredieddiSofiEkampl NBIRraRMYIMari@isHs 5

£BY asEequiEed E% %@5“9@’@“’?%&“3"@6'%%@ RI35e:0f PRYORYFLYE 3 52-
chloride to react with | aminopyridazin-3 -y{plpe
?‘a%nf’li’ﬁl]ﬂz%rﬁ&fr hMﬁHgﬁmfﬁ’i’éﬁéﬁd%* he title 30 compound was

obtained as a white solid (30% yield). 1H NMR (300 MHz, CDCI3) S
11.65, 8.62, 7.75, 7.65, 7.58, 74%%%%8]9%2; 4.08, 3.88, 3.52-3.78,
3.30-3.40, 2.63, 1.72-1.79, 1.24 S (ES+) m1z449.7 (M+1).
89 EXAFRE %EEW@E@ME@"Nl{%E[M@WiF’ERAZIN-1-YL]PYRIDAZEN~3~

FLUOROMETHYLBEN@WA&%M@BA@M EfM ESTER
PYRIDAZIN-3- YE BENZAMID FoIIo g th Erocedure o%}ramp e 6

making Y818 oI &S Yeytire EHIB GHBNSB TR e ©
mawh)ﬁ phienuryaecteyh ¢idosdé ltebﬁﬁﬂcthmhfm'qqete to react with [4-(6-

i e”*?%%‘?EUW%@%@Tx@%ﬁ%ﬁjﬁ%ﬁﬁ?ﬁ%2% &e?ﬁflﬁhe

RAMROUIBD AR ENAS B Folj oty ey YN 667

BMS-39 531008 8@2104EXAMP B 7 YN THESIS OB.15-3.85, 1.10. MS (ES+)
%éééé@?' LUOROMETHYLBENZOYL)PIPERAZIN-1-

IN-3-YL}CARBAMIC ACID BUTYL ESTER To a stirred
solution of [4-(6-aminopyridazin-3-yl)piperazin-1-yl](2-
trifluoromethyl-phenyl)metha noneg(tQfhBng: £.285 mmol) in
dichloromethan &g@ 15 was added n-butyl chloroformate O 285

mmol) in the%\F QF&F‘?I’%%EQB%Q YLPROPYL)-3-{6]4-(2-

TRIFLUOROMETHYLBENZQOYL)PIPERAZIN-1-YL]PYRIDAZIN-3-YL}UREA

[4-(6-Aminopyridazin-3-yhpiperazin-1-yl](2-trifluoromethylphenyhmethanone
(200 mg, 0.57 mmol) was slowly added tc 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 reaction mixture was
stirred for another 4 hours. 3-Cyclopropylpropylamine (48.5 mg, 0.569 mmol) was then
added to the reaction mixture which was stirred at ambient temperature overnight
under nitrogen. The reaction mixture was washed by saturated sodium bicarbonate
and brine solution, concentrated and purified by flash column chromatography to yield
the product as a white solid (23 mg, 8.5% yield). "H NMR (300 MHz, CDCls) § 10.2,
7.68-7.83,7.72,7.65,7.63, 7.55, 7.36, 7.04, 3.95-4.02, 3.83-3.95, 3.50-3.68, 3.40-
3.50, 3.26-3.38, 1.60-1.72, 1.17-1.30, 0.71-0.80, 0.44-0.50, -0.06-0.013. MS (ES+)
m/z 477 (M+1).
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mmol) at OC. The resulting mixture 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 MgSO4 and then
concentrated in vacuo to afford the desired product as a white solid
(0.095 g, 74% yield). '"H NMR (500 MHz, CDCI3) S 8.10, 7.73, 20 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-TRIFLUOROMETHY LBENZOMLUPHRERAZIN-1-YL|PYRIDAZIN-3

o B A é’eRI\QQYE BPERRZT ”?Wg%ﬂ%ﬂ@%ﬁ oL (a-

Exam making variations o s required to us

chloroformate in place of n- bM?ITéhYé{%‘fH ‘ﬁ'ra\%é?t%ﬁfeact with [4-(6-
aminopaidoy &zlapaeeaeigbﬂaaxraﬁrglﬁ?m?ng%%aau%mmd) ired to
e yue na was optain wnite Ssoll % vie
B ERRAIEEE B 5 oy Ta CpuB oM mto 1okt Wb,
2186:B\9112316-5-3| BB B3 5H(2F3MH I BHHETS) DSBS ESHitfe/codFBHUNG
e D IREXANRA BRI TR) FLLIQROMETUNL BEICOYL Rl 7 5
PERAZIN-1-YL|IPYRI DA RBAMIC ACID |SOBUT L ESTER
E ORIy 1 ohSei BOEh S 2 ARk AraiiSBo RSB SdReaI T 432 8

{m+9use 2-methylpropyl chloroformate in place of n-butyl chloroformate to
react with [4-(6-
aminopyridazin-3-yl)piperazin-1-yl](2-trifluoromethylphenyl)methanone,
the titte compound was obtained =&/ dAhReSsdlid (47% yield). 'H NMR

(5 HEPRBAME BRI géé%AY(@&R?F@@CZ@\AEﬁQYZ%M)PFPERAZEN-
3.95-4.02, 3.88-3.94, 3.61.3.05, 3,52 3,86, 339, 1,94-2.04, 0.96. MS

(ES+) miz 452 (M+1). 10 EXATPLEDA4IN-3-YLIUREA
{6-[4-(FARWLG DR OMETY LEENE IS PHRERATANS oW IPYRIDAZLEE to

i G ARRRAW e AR, ﬁJH‘ﬁbE@&%&;’fo%‘%%%@%%ﬁé‘%%% et with [4-(6-

Example 7, making variations only as required to 15 use eth

emwwﬁ?gf@ i HIBEEGER: BMW%F{IBWBFH%‘M*P&?MWWT@% the title
aEARENYH dRE Hahedney azittile \WHZ: triye kasngthy pe Ry IER00BCI,) §

KR (30 iy ONSO: B 0200 0 By o P, g ays 4409

MS)3.15-3.85, 1.10. MS (ES+)

EXAMPLE 8.3
fm(3,3-DiMETHYLBUTYL)—B—{G—[4—(2—TRIFLUOROMETHYLBENZOYL)PIPERAZ!I\H—
YL]JPYRIDAZIN-3-YLIUREA

Following the procedure of Example 8, making variations only as required to
use 3,3-dimethylbutylamine in place of 3-cyciopropylpropylamine to react with [4-(6-
aminopyridazin-3-yhpiperazin-1-yl}(2-trifluoromethylphenylymethanone, the titie
compound was obtained as a white solid (56% vield). 'H NMR (400 MMz, CDCly) &
8.04-7.54, 7.37, 7.09, 4.08-3.16, 1.52-1.44, 0.88. MS (ES+) m/z 479.3 (M+1)}.

EXAMPLE 8.4
1-(2-CYCLOPROPYLETHYL)-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-
1-YLIPYRI DAZEN-3_—YL}U REA

Following the procedure of Example 8, making variations only as required to

use 2-cyclopropylethylamine in place of 3-cyclopropylpropylamine to react with [4-(6-
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m/z 424 (M+1). 20 EXAMPLE 8 SYNTHESIS OF
1-(3-CYCLOPROPYLPROPYL)-3-{6-[4-(2-
TRIFLUOROMETHYLBENZOYL)PIPERAZI
N-1-YL]PYRIDAZIN-3-YL}JUREA
[4-(6-Aminopyridazin-3-yl)piperazin-1-yl](2- trlfluoromethylphenyl)methano

ne 25 (200 m%m? .57 mmol) was slowly added to an ice cold solution of ,
FineRypEATIITTIMRIPEIEZ D ToWHS; BbsemAiBYRRsRFGgsone.  the  fitle
cﬁhﬁ#ﬂet@m@tbanﬁs(iﬁdaﬂla)s d heltempernatyss wasabenmaisedtoambie MR (300

t tr e
%fropr yIpropr;ﬁén%?n?e%%ggé uﬁg\@gg%%%)f\%gg é% %%é]gc;gt% f}wd’? 345,
fBe‘%(bﬂo’i? niixiire. athichona < &k alamifienMe tigeratufe4bieliMight 30
under nitrogen. The reaction mixture was washed by saturated sodium
bicarbonate and brine solution, concentrated and purified by flash column

chromatography to yield the proml}ﬁhﬁ/\ﬁ]ﬁe solid (23 mg, 8.5% vyield).
H NIFRRBAP MXIVE TGDC)3}-8540-2- TREB- U8R OMEZ TYERENGS, YL BEPERAZIN-1-

7.04, 3.95-4.02, 383395\31_?(%% %I% I\%QR%IK6338 1.60-1.72,

1.17-1.30, 0.71-0.80, 0.44-0 S (ES+) 35m/z 477
(M+1). @IW@_E@@U@ of Example 8, maklng variations only as required to

Llsé62ﬁ4st63@DBWbM@ﬁQ%EN&&%w%RﬁBMHByﬂp%bﬁW@M@dzﬁ%h}ﬁ 6-
53 METH LBU 5}UREA F[BO the F]O dur xam,p tg’éttl
o g T R g 7 iRy

@Wpﬁbwﬁo@@wmmad&mwmm&%weld) m p. >300 °C. "M NMR (300
ﬁl’ﬂ?%@ﬂ%%@ »ﬂ)@wwmwﬁ@M&@@f@@r@axlmm@@%hg ﬁ'é'% 19,

compound  was obtained as a white solid (27%

Id).
SR 2002 P 441 800y o 608, 2 MOAES A7 810 1),
1.40-1.65, 0.89. MS (ES+) m/z 432.8 10 (M+1). EXAMPLE 8.2

1-CYCLOPROPYLMETHYL-3-{6 ﬁé@ﬁ#

FLUOROMETHYLBENZOYL)PIP - Jf.s-YL PYRI DAZI

RH(E-H RGN FoEINRATD W@NB‘&EH@T@ME&%tﬁé@ﬁ@Mﬁ@HYLBENZOYL)—
variations only as rqugﬁAg;memplgmngp@hqumin place of

ORI GRS C1 ST BR oT RSy RIRURDS A R gred to
tse Gtleytormpbdritinvedy perdinedias @ white sbRc(SOM iR to react
M@\O[AMlézarﬁ%ﬁ%%in%-yl)piperazin% -yll{2-trifluoromethylphenyl}-methanone, the
title compound was obtained as a yellow solid (32% yield). m.p. 218-221 °C. MS (ES+)
m/z 470 (M+1).

EXAMPLE 8.7
1-(2-CYCLOPROPYLETHYL)-3-{6-[4-(2-FLUORO-6-
TRIFLUCROMETHYLBENZOYL)-PIPERAZIN-1-YLIPYRIDAZIN-3-YLIUREA
Following the procedure of Example 8, making variations oniy as required fo
use 2-cyclopropylethylamine in piace of 3-cyclopropylpropylamine to react with [4-(6-
aminopyridazin-3-yi)piperazin-1-yi}(2-fluoro-6-trifluoromethylphenyl)-methanone, the
title compound was obtained as a white powder (48% vieid). "H NMR (400 MHz,
CDCly) & 8.14, 7.58-7.54, 7.43, 7.38-7.34, 7.10-7.05, 4.01-3.94, 3.58-3.32, 1.46, 0.72-
0.67, 0.45-0.39, 0.08-0.02.
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7.80-7.54, 7.37, 7.09, 4.07-3.18, 1.12-0.98, 0.52-0.46, 0.27-0.22. MS
(ES+) m/z 449.9 20 (M+1). EXAMPLE 8.3 1-(3, -
3-DIMETHYLBUTYL)-3-{6-[4-(2-TRI FLUOROMETHYLBENZOYL)PI

'PERAZI N-1- YL]JPYRIDAZIN-3-YL}UREA 25 Following the procedure of

Example 8, making variations only as required to use

3,3-dimethylbutylamine in place of 3-cyclopropylpropylamine to react with
[4-(6- YRRy P EXANYPLEP s.gyp by

aminopyridazin{3tyipirsrerRadpl(Etritupramathyihengiiosthanone,
(oo K15 LB ey 4 R e G R Dl en
MS (EBellowizasthe. grevedye3 ExeamieI8=raaking variations only as required to
JéQZQgWﬁgﬁgéﬁF@mwr&é%{% Ic:ch_Hi?¢};Ll;;'op lamine to react with [4-(6-

FLUOROMETHYLBENZOQYL)P| PERAZIN- PYRI DAZI N-3-YL§U
RO PUIRRG IR tHEP ez & Bk tE MO SRR UARRR NS B AR e the
tide|cie dandSvaseldaiyetops epytetaylandae B0Maceldf "H NMR (400 MHz,
éifé‘%%oé%ﬁ"w‘i’éw%"?%?f %9%’. BNJ%us §2 3 91.3.87 3.65-3.45, 3.88-3.40,

aminopyridazin-3-yl)piperazin-1-ylJ(2-trifluoromethylphenyl)methanone,
tebtitié4 cermboLfitd WAS-BY&IREE&E4 yellow solid (65% vyield). m.p.
>300C. 'H NMR (300 MHz, CDCI3) 87.73, 7.62, 7.55, 7.36, 7.07,

4.04-7.00, 3.94-3.89, 3.64-3.56, 3413 A%Ag 40-3.32, 1.46, 0.69-0.66,
0.47-0.38, 0.06-0.00. MS (ES+) B¥M8D). 5 EXAMPLE 8.5
RIS OPIRBRORY ETFAMIL)-3-{6-|4-(2 STRFILULRIBIIEIGML BIPRRSHNP-YLI-

IPERAZIN-1- YL]PYRIDAZI E@mﬂﬁ%@@g\gmg the procedure of

Example 8, making variations only as required to 10 use ,

2-isopfopNyBEIERIREE R SEE G BRY G oI BITISAR R Mo AR ERAUNRA to

{#e@-cyclopropylethylamine in place of 3-cyclopropylpropylamine to react with [4-(6-
' ridazin-3ryDpi zin- -y 2-trif

B B S o ppound

@231 ehIGIVFY (B08 Wiikezp@IEN 3] 6 76 9is1B0 M bBIR B0, £D819 §9.16,

343 64754575447 3838-8119,83.992-98823% 23861.2.84-3.37.3 28, 3.24-3.18,
.00-1.74, 1.77-1.74, 1.38. MS@ S+) m/z 470 (M+1). 15 EXAMPLE 8.6

i—%@-ﬂ%ﬁé‘?ﬂoﬁ?zlf-j&TMEQF RYPENTYL)-3-{6-[4-(2-TRI

FLUOROMETHYLBENZOYL)-
EXAMPLE 8.10
1-(3-CYCLOPROPYLPROPYL)-3-{6-[4-(5-FLUORO-2-
TRIFLUOROMETHYLBENZOYL)-PIPERAZIN-1-YL]PYRIDAZIN-3-YLIUREA
Following the procedure of Example 8, making variations only as required to

use [4-(6-aminopyridazin-3-yl)piperazin-1-yil(2-triflucromethylphenylimethanone in
place of [4-(6-aminopyridazin-3-yhpiperazin-1-yi}{5-fluoro-2-
trifiuoromethylphenylmethanone to react with 3-cyclopropyipropylamine, the title
compound was obtained as a white powder (15% yield). 'H NMR (400 MHz, CDCl;) &
8.32-8.31,7.76-7.73, 7.76-7.73, 7.25-7.22, 7.13-7.06, 4.14-3.88, 3.85-3.85, 3.68-3.52,
3.40-3.32, 1.70-1.60, 1.28-1.21, 0.65-0.62, 0.40-0.36, 0.03-0.02.

EXAMPLE 8.11.
1-(4-METHYLPENTYL)-3-{6-{4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-
YLIPYRIDAZIN-3-YLJUREA

Following the procedure of Example 8, making variations only as reguired to
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PIPERAZIN-1-YL]PYRIDAZIN-3-YL}JUREA 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-yl](2-trifluoromethylphenyl)-methano
ne, the title compound was obtained as a yellow solid (32% yield). m.p.
Wﬂ?t@”mﬂ?ﬁ Rine Fﬂ/E@%ﬁl\ﬁWP‘%@XNMWW to react with [4-(6-

Mﬁc@?fr@b@?R@fb‘iﬁ@rﬂt}‘lﬁiﬁnfﬁr&%ﬁbtﬂ@ﬁ@r@d)methanone the title
TRIFLUOROMETHYLBENZOYL)-PIP LIPYRI LB

EX E%‘ffz)w\fvnags tcﬁetaﬁ?gce e of E x%'%ﬁ%ﬂ%%wg lgégtloa’@@%& {}6
Ce¥Uied e 7eiEe 2-CBdoprapyléthyl&mine.in. pladeief.07, 4.08-3.95, 3.94-3.83,
Se/S1prapydpsc '§'§§“§§? re@ct withi[45(§- 80 5 g3 *°c NMR (75 MHz, CDClL) 5

aminopyridazin-3-yl)piperazin-1-y é (2-fluoro-6-triffluoromethylphenyl)-metha

Hone, thE-fitéSePnpsilind Wastobeaitedasta Wit peBet448vd greofu)! 248,

NMVIB (HeaMidzs, G HB 4t3 738872848, A3, Z2.88-KS4EBLw0%9 4
@A 1;3.94, 3.58-3.32, 1.46, 0.72- 0.67, 0.45-0.39, 0.08-0.02. 93 EXAMPLE

g1k (2-CYCLOPROPYLETHYL)-3-{6-[4-(5-FLUORO-2
TRIFLUOROMETHYLBENZOYL)-PIPERAZIN-1-YL]PYRIDAZIN-3-YL}UR
EA Following the procedure of E)@m!@agﬁrgaking variations only as

uired to 5 use 2-cycloprap lamine in.place o
R 5 R Byt e P PO e A b SR YRIDAZINE 5
razin-1-yi](5- quor@BREf@D@YdﬂﬁeN@ipI(lB}M&)TrHEttBM"ﬁME)AN@DEtIe

compopnd was gpkais T VY?&% rF&%‘é’ﬂéfs(%Qr@%\QgIQ)acla' N%t(ﬁr%tyl yamide

MHz, CDCI3) 8 8.30, 10-7.06, 4.00-3.97,3
9 855308, g inh o benaomaeidr.g brreha obxdagRbisiiceip 4 §lundec-7-
ERAYIPLIRBE) dnfRtGYELQBROPMEZDE ldtEE{43(206v3l) in DMF (2 mL) was

e & AR A et IO I 07 H- 5 Ftfeilivibidorby Ff%‘
Wlng e proce ure O xamp aklng varia ons O S requwed

eI thasiimige SpApyiee keninen pRkiask e Sy aIAGET A ARDient
ok é@twgfb%ﬂﬁght and then dlk,sted with EtOAC (50 mL) and washed with agueous

S R e
MEIZCHEBEONG 56}, 7.89;enibaen 5B TifigcRey Tlad eheivaingraphy to give
P2 ie 2Bimpound s & White ot (162 g, B0 % yield). 'H NMR (500 MHz, CDCly) 5
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
6-[4-(5-METHYL-2-TRIFLUOROMETHYLFURAN-3-CARBONYL)PIPERAZIN-1-
YLIPYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Exampie 8, making variations only as required {o
use 5-methyl-2-trifluoromethylfuran-3-carboxylic acid in place of 2,5-dichlorobenzoic
acid to react with 8-piperazin-1-yl-pyridazine-3-carboxylic acid (2-
cyclopropylethyllamide, the title compound was obtained as a white solid (53% yield).
m.p. 128-130°C. "H NMR (500 MHz, CDCl;) 4 8.08, 7.99, 7.01, 6.15, 3.89-3.94), 3.77-
3.82, 3.52-3.60, 2.39, 1.52, 0.71-0.80, 0.45-0.49, 0.08-0.13. MS (ES+) m/z 452 (M+1).
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1.36, 0.70-0.65, 0.42-0.37, 0.07-0.03. 20 EXAMPLE 8.10
1-(3-CYCLOPROPYLPROPYL)-3-{6-[4-(5-FLUORO-2-
TRIFLUOROMETHYLBENZOYL)-PI
PERAZIN-1-YL]PYRIDAZIN-3-YL}UREA Following the procedure of
Example 8, making variations only as required to 25 use
[4-(6-aminopyridazin-3-yl)piperazin-1-yi](2-trifluoromethylphenyl)methanon
ein place of [4-(6-aminopyridazil5—’§-\§)('f%§+§e9a%in-l-yl](5-fluoro-2 trifiuorom
eth%qhq%ybm&ﬂmpmamn@etwmgbm@pmgmmnwawmwm%%lﬂ E-3-
compound wa I r I '

MHz, CDCI3) Q%Wﬁ%@%%??%%%%@w %2 06,
4.14-3198/08/198-3:85/3:68+8:532 E SO U (R 3132197G1a60nd By B fequired to

Qs@%%gnwgéglé}@%i%i%c@%%%@ogﬂ%&dichEorobenzoic acid to react with
1-(4-METHYLPENTYL)-3+ -%4-(2 T

-TRI _ .
EPE BBV E BN 2O P ERAS (R CPPIYRIMOAR K- 529 16
Riahamiellanibgithel proaechite afif xamplgds making Rasationsoupas) 5

RRIEGEL 98 o 4?'.“%‘?”‘73.’5&3ﬂ?ﬁ%%ﬁn%%'?s?@s%.34-3.60, 151, 0.71-0.80,

é’-cyc opropylpropylaminé to réac

8o pria &B-3 4/ i Erazinty 342 -tk dromethylphenyl)methanone,

the title compound was obtained as a white solid (0.039 g, 29% vyield). 1H
NMR (300 MHz, CDCI3) 8 10.7-%@2;- A7,7.73, 7.65-7.5, 7.35,

7.1-7.07, 4.08-3.95, 3.94-3.83, 5 3'64-3.52,°348-3.38, 3.35-3.21, 1.6-1.45,
8-R6(3-WE To183-3L BRINMRRIBIEHZY CD38 E16 L. RESBY L ABFBRAZIN-1-YL}-

151.7, ﬁ?éiﬂ}A%?@@@léﬁﬂeé%?éc%;éy(%?é\iaﬁéﬁﬁoﬁ%@ﬂ—%%mDE

118.4, 46.4, 46.02, 45.8, 403, 36.1, 28.3, -7.8,,22.5. MS (ES+[) m/z 479.4
(M+1) TelleWARBEROSINGAES@BIE 9. making variations only as required to
Ost 22 oG LB BENACKEE R ECRA N ¢ -atkd Y RRADAZ B B-Gchlorobenzoic

e e O mice 0.256

eI oV bRenBIse o il a centosndhwaspbtained as a white solid (58% yield).

1-Sralimz piowaotd ditundecos: 1aened®.- ok sgs) amd.2 59, 2.55, 1.51, 0.71-
1-h dr%é%benozotrlazole hydrate (0.31 mm& in DMF (2 mL) was stirred
gg 0,45

Gt P &% B 1L B 44 5iME Y laminopropyl)-3

ethylcarbodiimide (0.31 mmol) was then added. The mixture was stirred at
ambient temperature overnight, gndithen giduged with EtOAc (50 ml-) and

washed with aqueous
6-[4-(2,6-DICHLOROPYRIDINE-3-CARBONYL)PIPERAZIN-1-YLIPYRIDAZINE-3-

CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
Following the procedure of Example &, making variations only as required to
use 2,6-dichloropyridine-3-carboxylic acid in place of 2,5-dichlorobenzoic acid to react
with 6—piperazin—1-yi-pyridaiine-3—carboxylic acid (2-cyclopropylethyl)amide, the title
compound was obtained as a white solid (19% yield). "H NMR (300 MHz, CDCl;) &
8.06,7.97, 7.65, 7.37, 7.01, 3.70-4.10, 3.29-3.61, 1.52, 0.68-0.80, 0.42-0.49, 0.06-
0.13. MS (ES+) m/z 449 (M+1). |

EXAMPLE ©.5
B-[4-(1-BENZYL-5-TRIFLUOROMETHYL-1H-[1,2,3]TRIAZOLE-4-CARBONYL)-
PIPERAZIN-1-YL]PYRIDAZINE-3-CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE

Following the procedure of Example 9, making variations only as required to

use 1-benzyl-5-trifiuoromethyl-14-[1,2, 3jtriazole-4-carboxylic acid in place of 2,5-
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saturated NaHCO3 (2 x 20 mL) and brine (2 x 20 mL). The organic extract
was dried 20 over anhydrous Na2S04, concentrated, and purified by flash
chromatography to give the title compound as a white solid (102 mg, 89
% yield). 1H 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) 25 EXAMPLE 9.1 6-[4-(5-METHYL-2-TRI
highrbenaeis s EURRNIERRBESRRN I PRTSAZING-3-0f R g acid (3-

AR N BB eARE O X Yild Cotpbu Qé@@b@%@ﬁ’éﬁhﬁﬁﬁitbﬂh@ﬁﬂéﬂ@% yield). H

F ing.the p ur ria I requ
S ey Mt S MBS i o B S A7 305
2 dcklorobanizait CB%didBt@ﬁ%ﬁbMtfrm 2 (M+1).
6-piperazin-1-yl-pyridazine-3-carboxylic acid (2- cyclopropylethyl)amide,

the title compound was obtained as a white solid (53% yield). m.p.
128-130C. 'H NMR (500 MHz, CBESYRLE§87.99, 7.01, 6.15, 3.89-3.94),
3.77- 3. 8% B-52-3:0( 2. 32 TRIF2 UDROGMBOHY.U5E/0-4F 010BI0ICL M&

(o) R fﬂgﬁ#@ﬁﬁiﬁ@'\{' %%9}% PAaESARBORI R AND (-

E-3- CA IPERAZIN-1-YL)PYRI DAZIN E-3- CARBOXYLIC
ACID (2- CYCLOPROPYLEME{'}WWE%M% the procedure of

Examﬂ*@l%ﬂ@'ﬁiﬁ@ﬁt@ﬂ@&@@&ﬂ&%&ﬁ)@guﬂf@ﬁ@ R4#BRions only as required to

useﬂ s %I—?Fﬂgo?grgwb 0 "8@"2'% plageoh2, %95%@%88 RRGECH Ls.
reac p| per Az pyri azm FEAr ox
¢ligetberaodettivl jarrsaet wie ﬁt@p@mﬁpdumﬁww@mm@arhgwiwm@ (3

§@ﬂﬁ’y(6ﬁ‘t§ DAHRID {hENAR AR MBI 7 4 Btk e &s%ﬁ?@%&v@gr ?37% yield). "H
7.37,7.0 405413 3.78-3.95, 334360 1.51,0.71-0.80, 0.4

105535 ks, USSR BT B T BXATRRE % 800, 304 584, 570,340
6:14-(25M B T Y0.95- TREF (R SO ROWEFHMBXAZOLE-4-CARBONYL)PIPE
RAZIN-1-YL)- PYRIDAZINE-3-CARBOXYLIC ACID
(2-CYCLOPROPYLETHYL)AMIDE Following the procedure of Example

9, making variations only as requfrédéPLs $sé

2-methyl-g-uifipguemethyloxaaelesbranexyigacid-i, @I@pezmzom»z;-

o piper AN e A L S B AT BE & AR ARIRE
the title compound was obtailféd HY eBMAYe. SEUHE8% yield). H NMR

(300 Mﬁﬁm@iﬂ%{ﬁé %réc@éu?e%éia‘?ﬂp;% 4§ rPaRmgdalfsford chaslrerkired to
0.71-0.80, 0.4 0.06-0.12. MS (ES+P m/z 453 (M+1).
use 2-methyl-5- tr1ﬂuoromethyl—2H—{1 2,3Mtriazole-4-carboxylic atid in place of 2,5-

dichlorobenzoic acid to react with 6-piperazin-1-yi-pyridazine-3-carboxylic acid (3-
methylbutyl)amide, the title compound was obtained as a white powder (15% yield). "H
NMR (300 MHz, DMSO-ds) & 8.05, 7.83, 7.00, 4.28, 3.97-3.67, 3.51-3.45, 1.75-1.68,
1.49, 0.92. MS (ES+) m/z 455.2 (M+1).

EXAMPLE ©.8
6-{4-(5-TRIFLUOROMETHYL-~3H-IMIDAZOLE-4-CARBONYL)PIPERAZIN-1-
YLIPYRIDAZINE-3-CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE
Following the procedure of Example 8, making variations only as required to
use 5-trifluoromethyl-3H-imidazole-4-carboxytic acid in place of 2,5-dichlorobenzoic
acid to react with 8-piperazin-1-yipyridazine-3-carboxylic acid (3-methylbutyl)amide,
the title compound was obtained as a white powder (48% vyield). 'H NMR (300 MHz,
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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 25 use 2,6-dichloropyridine-3-carboxylic acid in place of
2,5-dichlorobenzoic acid to react with 6-piperazin-1
BHpridaAseld - datbokylit BEB @& ddsropyleth§haimdeOthe thie (ES+) m/z
£90npayRe was obtained as a white solid (19% yield). 'H NMR (300 MHz,
CDCI3) S 8.06, 7.97, 7.65, 7.37, 7.01, 3.70-4.10, 3.29-3.61, 1.52,
0.68-0.80, 0.42-0.49, 0.06- 0.13. MS (ES+) m/z 449.(M+1), 30 EXAMPLE
9.5 6-[4- (1 BENZYL 5 TRI FLUORONHPTH®LS1

H-[1,¢, B@WME)NZOYL PIPERAZIN-1-YL]PYRIDAZINE-3-
PIPER IN 1- YL)PYRIDAZINE “3-CARBOXYLIC ACID

(3-METHYLBUTYEHRADBE Lo A VR I ek BUEY b4 EMple 9,
maklngu%t@ﬂgﬁﬁ@ﬂ*y@%@uﬁ&%ﬁﬁﬁ@ @IgBaking variations only as required to

535%[;%)/ dﬁé'”éfé% romethyl 1R 2,3) é)t“azo &-4-GRnxic acid Inplace of ith 6-
oro 0|c aC|d 0 react

Binsi el ridipyrigszioeArrardeatisagiid Asieitndvbtianidey iasdite carepound

{ithe somipeHnRd wm@o&@mﬁ @%zmg}te mwr@@mﬁ@bdﬁ) WR (308,
MHz, DMSO-d6) S 8 92 5.39, 3.71, 3

&80, 776324538, 6’5321 %3039%7 Mé?(és‘iz) %?253‘1 2411 ( (8% miz 4043

EXAMPLE 9.6
6-[4-(3-BENZYL-5-TRIFLUOROMETHYL-3H-[1,2,3] TRIAZOLE-4-

CARBONYL)PIPERAZIN-1-YL)PYRIDAZINE-3-CARBOXYLIC ACID (3
METHYLBUTYL)AMIDE 10 Foll&&MNgRkE BréBedure of Example 9,

BRKIR VaNAtT DR g1y AR ¥ gRIFERAZING - YL]PYRIDAZINE-3-CARBOXYLIC ACID

3- ben;yl -5- trlfluoro_meth@téwéﬁép};}ﬁgwﬁﬁ% RW%E acid in place of

2,5- dichlorobenzoic acid to reac
6-piperaginviingl hpriiachsers-chiyerydie SclidBhmearigiiamyhamieemered to

Lide £omRALRYIMAREHAINRAARE YIS AONERLEN Shovieldho "EJHM\RH%OO
MHz, DMSO- d6%ﬁ 8.04, 7.83, 7.36, 728, 6.99, 5.69, 3,94, 3.84, 3

BIRR{2TE-1 YDy Z'aea%;caraaxwgaféé@y%%?fﬁmw'%%(A*mrﬂL% 9.7
BobAs(BMETAS Vot51 R LA IGROMET ¥ V- 2., 24 NTRIADOMEA: CDCly) 5

8.05, 8.01, 6.98, 3.86-3.73, 3.57, 1.68,1.52, 0.92, 0.80-0.72, 0.49-0.45, 0.14-0.08. MS
(ES+) m/z 374.3 (M+1).

EXAMPLE 9.11
6-[4-(2 2-DIMETHYLPENTANCYL)PIPERAZIN-1-YL]IPYRIDAZINE-3-CARBOXYLIC
ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 8, making variations only as required to
use 2,2-dimethyipentanocic acid in piace of 2,5-dichlorobenzoic acid to react with 6-
piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title
compound was obtained as a white solid (61% yield). 'H NMR (300MHz, CDCl3) 8
8.05, 7.96, 6.98, 3.85-3.72, 3.56, 1.64-1.45, 1.23, 0.96, 0.82-0.62, 0.49-0.45, 0.12-
0.07. MS (ES+) m/z 388.2 (M+1).
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CARBONYL)PIPERAZIN-1-YL]PYRIDAZINE-3-CARBOXYLIC ACID (3-
20 METHYLBUTYL)AMIDE Following the procedure of Example 9,
making variations only as required to use
2-methyl-5-trifluoromethyl-2H-[1,2,3]triazole-4-carboxylic acid in place of
2,5- dichlorobenzoic acid to react with

6-piperazin-1-yl-pyridazine-3-car iC aC|d 3- methylbutyl)amide, the
title compound was obtained as EW wdér (15% vyield). 'H 25 NMR

(3ooawmzs@moammxmmmﬂ)é&mw@éﬂa@&zm 3-

614 (5.TRI FI RO TOL S EhIOE A ARV LT

PERAZPNwingghel jrvedma 2iNRag oA RBMSh Gpatipms only as required to
&3%55&%%&%&&%\4@&0 E@Wiﬂgd@%f@@@ﬂklf&cﬁﬁeﬁéaﬁ‘ Bl8So react with

SR RO Y PR BCR Bo o SAETIOPHEL g s, h e

@&Mmmmmmmeamd somEisCEwIth(61% yield). 'H NMR (300 MHz, CDCls) &

SPIPeIgEIn- dé"éé“é #CaHxy4e acd (3 é’&)eé"‘%%thXQ%'M‘%z 0% Uems

comg)oun Was talned as a white powder (48% yield). 'H NMR (300

7 S Vi) 8 8.03, 7.86, 7.70, 6.997 3.80, 3.46, 1.75-1.62, 1.48,

0.92. MS (ES+) m/z 440.2 (M+1). EXAMPLE 9.9 5
6-[4-(2-METHANESULFONYL %ﬁh{% RAZIN-1-YL]PYRIDAZINE-

3- CARBOXYLIC ACID (3-MET IDE Following the

Prisced DI BT HXAANM I N OBALIAYEIAEBAL bhii- Sl radRI PAd BSELBEARBOXYLIC

2- methanesulfonylbeﬂgp[g: QC@{@W\Z‘_@M%@M@EZOIC acid to

react with 6- piperazi pyridazine-3-carboxylic acid

(3- metﬁ9l5&ﬂ%?a‘ﬁﬁo%°?ﬁg%fﬁeoégﬁ%6ﬂﬁc?16‘ SBHAHRE Y AirausRd to
(97 % girmlethylarh NMRZ00 Adid ) BBE@I3) 8, 8-AithiBroBerZ @6 a7 & Fed2] with 6-

&S@aéx?’? i@grtéa%%fgsfé’g&%u&-é&a%é‘—@y&@pﬁroml%é%ﬁé%@é? 84

@mp@mmmmfag@wmm@@mm&wqwm@w@mw
§U4 1€ CHBe2-05 Gl B RO RYAET kY L) AMDE balnying themsaseduie-0.07.

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-carb4ME’bici@. (#cyclopropylethyl)amide,

theriitle 20 cORBAYIRMNEAS-QRIRIRIRER ML) BAHERAS Yo VISl )P YRIMMRINE -3-
(300 MHz, CDCI3) 8
CARBOXYLIC ACID (2-CYCLOPROPYLETHYLJAMIDE

Foliowing the procedure of Example 9, making variations only as required to
use 2-chloro-5-dimethylaminobenzoic acid in place of 2,5-dichlorobenzoic acid to react
with B-piperazin-1-yl-pyridazine-3-carboxylic acid {2-cyclopropylethyl}-amide, the title
compound was obtained as a white soiid (53% yield). "H NMR (300 MHz, CDCls) §
8.04, 7.96, 7.39, 6.94, 6.66, 6.55, 4.14-3.32, 2.93, 1.52, 0.75-0.69, 0.48-0.42, 0.11-

0.05. MS (ES+) m/z 457.4 (M+1).

EXAMPLE 9.15
6-[4-(2,5-DIMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-CARBOXYLIC ACID
(2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 9, making variations only as required fo
use 2, 5-dimethylbenzcic acid in place of 2,5-dichlorobenzoic acid to react with 6-

piperazin-1-yl-pyridazine-3-carboxylic  acid  (2-cyclopropylethyamide, the itle
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8.05, 8.01, 6.98, 3.86-3.73, 3.57, 1.68,1.52, 0.92, 0.80-0.72, 0.49-0.45,
0.14-0.08. MS (ES+) m/z 374.3 (M+1). EXAMPLE 9.11 25
6-[4-(2,2-DIMETHYLPENTANOYL)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-dimethylpentanoic acid in place of 2,5-dichlorobenzoic acid to react
wmeuwmmmmb@pﬁgwmamt@wmd@% gield). 'H NMR (300 MHz, CDCly) &

§D5ySaopysthviiamids.dhe title 30 eamporndveas Qbiainedas aoviites.o 42
solid (610M§eld 1H NMR %300|\/|HZ CDCI3) 8 8. 05 7. 96 6.98,

385908 #4453 B4 D.06,0.82-0.62, 0.49-0.45, 0.12- 0.07.

MS (ES+) m/z 388.2 (M+1). 98 EXAMPLE 9.12 6-[4-(5-F L U O R O-2-M
ETH OXYB E NZOYL)P I P ER@%&%&-@P R | DAZI N E-3-
CARBOXYLIC ACID (2-CYCLO t I—?YL AMIDE Following the
précédidre-b1 ERhRipfets N ARk VARB AN -dni- YF@%@HE&@&S@OXYUC
5-fluoro-2- methoxybmmm&m@mpﬁ@éﬂvhmmzom acid to

react with 6- razm 1 CEZIHGS arb X .
oy e AR B SRS Sflans ony as requied to

uesid, @d%@@l@?ﬂmlmw B@@Nﬁ-@i 2CBEIseR@ 0T %] 1 1ea6t9dth 6-
549 85r3nd 512080/ LIRS NS 1S m/z
45%?1 !M+f‘ 9?0 EXEMPLE 9.13 6- Kg@ K%I ? ﬂé?\%%gBENZOYL Pl
@Eﬁﬂ%%""f%‘jﬁvﬁ? B MEE SHABEHYARIGE AR (300 MHz, CDCs) 8
08 VOPROPY, BB YA AN IPE: Followvty (167 [ E0e03s:; Ofi EXn0epP(ES+)
ns only as required to 15 use 2-dimethylaminobenzoic
@égﬁggﬁ:}eﬂtﬁ 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 gabd £64.%y yield). 1H NMR (300 MHz,

o BIDA 15 B0 SRR P E G 3P YRIDAZINE <

LORD-5-DIMETARARN LINGBENZSVIOED PRAAYI RFANY MM DAZI
NE-3- E&B@Q&%E'&&Q&Qré%%h%@@ﬁ’%ﬂd% MI% EQllawingd 1o

the procedure of Example 9, making variations only as required to
use 1-methyl-1H-pyrrole-2-carboxylic acid in place of 2,5-dichiorobenzoic acid to react

with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyh-amide, the title
compound was obtained as a white powder (51.8% vield). "H NMR (500 MHz, CDCl5)
5 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 9.18
6-[4-(4,4,4-TRIFLUOROBUT-2-ENOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)JAMIDE

Foliowing the procedure of Example 8, making variations only as required to
use 4,4 4-trifluorcbut-2-enoic acid in place of 2,5-dichlorobenzoic acid to react with 6-
piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyciopropylethyl)amide, the title
compound was obtained as a white powder (19.6% vyield). "H NMR (500 MHz, CDCl5)
5 8.09, 8.00, 7.00, 6.81, 3.96-3.88, 3.78, 3.57, 1.563, 0.76, 0.48, 0.10. MS (ES+) m/z
398 (M+1).
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use 2-chloro-5-dimethylaminobenzoic acid in place of 2,5-dichlorobenzoic
acid to react 25 with 6-piperazin-1-yl-pyridazine-3-carboxylic acid
(2-cyclopropylethyl)-amide, the title compound was obtained as a white
solid (53% yield). 'H NMR (300 MHz, CDCI3) 6 8.04, 7.96, 7.39, 6.94,
6.66, 6.55, 4.14-3.32, 2.93, 1.52, 0.75-0.69, 0.48-0.42, 0.11- 0.05. MS
(ES+) m/z 457.4 (M+1). 30 EXAMPLE 9.15
6-[4-(2,5-DIMETHYLBENZOYL) BiPRAZIR-19YL]PYRIDAZINE-3-CARB

@xXk Q$MXQM®RBMRMM@EMEMMWYR1DAZENE-s-

procedure of regu ;
2,5-dimethylbenzoic acmll” %(che}lgf&g@ 33 F%%%ﬁé‘nzmc a& cﬁo react with
6- 35 ﬁp&mthylmwmmetm%ma&dg variations only as required to

&geciﬂ?l Af‘é 2B e 27 &9 g)&@@%@'z@an&mﬁ%ﬁﬁ@awifé react
SO|Id( 6% yield MR (300 MHz, CD 05, 7.96, 7

@5’?@5‘213‘/%95”5’2@“% Fsaip BéV‘G 8‘2“8 8935/6‘2%”69&'?"“&)' Figpshe title
M&mﬁwmm&:&m@ WHIEXAMRIrES3. 466 yisid). 'H NMR (500 MMz, CDCly)

g e ARt N S

#redbéture of Example 9, making variations only as required to use
2,5-dichlorobenzoic acid in place of 2,5-dichlorobenzoic acid to react with

6 10 piperazin-1-yl-pyridazine- BCF%Z\) %gaééj (2-cyclopropylethyl)amide,
the titte compound was obtaine i lid (56% yield). 1H NMR

C3Be Mtz TEIHCIBPBBIBY PROXY.IBITR BN, B BROMEPFB RBUT BB Y L)PIPERAZIN-

0. 801%#%@3@2%@5%%9&%@@%4%@%@ Ple ¢aBEFRBEN EFHYL)AMIDE
EXAMPLE 9,17 6-[4-(1-M

H-PY RTSHRENS. tﬁmm@%@iﬁwl@ Inﬁﬁiﬁgﬁﬁ‘fﬂ?mé@ as required to
GARBOMVILG ASH) (G YRHRBROBN|ETY) At D Bodawng-the

T R ey e Sl e
ey enEp getivitiemighdhatine1ogmpHad e - ebteinss:3aie weite powder (45.6%

%@](C'QFPW)‘QQ@M)W;&'C’@D@‘IQ ttegpmpaundavasppbtaded s @ %'2989 1.55,
5owder 51. 8% yield). '"H NMR §;500 MHz, CDCI3) 3 8. 07,8.01

05195 LOUAHG Eeb 11 8950 . b 4B0G 1t s (a3 Ry 4535
38.3,(%%)423,@9%& 1E 8.6, 42. MS (ESH) m/z 484 (M+1).

EXAMPLE 9.21
6-[4-(4,4 4-TRIFLUORO-3-HYDROXY-3-METHYLBUTYRYL)PIPERAZIN-1-YL]-
PYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
Following the procedure of Example ¢, making variations only as required o
use 4.4,4-trifluoro-3-hydroxy-3-methylbutyric acid in place of 2,5-dichlorobenzoic acid
{o react with 8-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide,
the title compound was obtained as a white powder (50.1% yield). 'H NMR (300 MHz,
CDCL) 6 8.07, 7.96, 6.98, 6.23,4.05-3.52, 2.80, 2.47, 1.53-1.43, 0.76, 0.48, 0.09. MS
(ES+) m/z 430 (M+1),
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6-[4-(4,4,4-TRIFLUOROBUT-2-ENOYL)PI PERAZIN-I-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE Following the
procedure of Example 9, making variations only as required to use

4,4, 4-trifluorobut-2-enoic acid in place of 2,5-dichlorobenzoic acid to react
with 6- 30 piperazin-1-yl-pyridazine-3-carboxylic acid
(2-cyclopropylethyl)amide, the title compound was obtained as a white
powder (19.6% vield). 'H NMR (506\MFiZ 88€13) 6 8.09, 8.00, 7.00,

6e3l- @%h@é&ﬁﬂ&@.ﬁmm@&%@ﬂ%mII)E.SNEWI:BRBOXYL%C
(M+1). 100 EXAMPL

ALty DROXY CTE BB S AR R E TR AR A

N-1-Y EjpeRnD AR ecsigaRBORYRIEGADHKING variations only as required to
&QYQQ%E&Q&X%IW%M%Eeoﬂpwslalgﬂ%m&%ﬁ%aa EopsBBiovh 6-

ma |n%var|at|ons only as required to 5

RS @68?% i€ 2614 %H&E’é)wl%twgﬁm%%éw%&eamd

¢omeacndmquaeeazaa-awhmpdwzme(4§@%bmm c 4diMR (300 MHz, CDCls)

c I u [ e
O o AN (o0 B A, 2220 3088 50
BZDP,80D PD1MOE8 738588 Bh1)16,1.02,0.76,0.48,0,10. MS (ES+)
m/z 360 (M+1). 10 EXAMPLE 9.20 6-[4-(4,4,4-TRI
FLUORO-3-HYDROXY-3-TRIFLUOR LBUTYRYL)PIPERAZI N-
1-Y|_]PYR|DAZlNE-s-CARBox#%"/}&Bg%J%
(2-E¥ERLORROPIREMEY AN GRRIORAYERE BRSNNLIBIBERAG b IE YLI-
9, ma@%\@ﬂ?t@%%&h@%%&%@% HBSTLOPROPYLETHYLIAMIDE

4,4, 4-trifluoro-3 hydroxy 3-trifluoromethylbutyryic acid in place of

dichloroMnyBRERiBrRsFauE %uﬁi‘%"}ﬁﬁe?a%ﬁ“i“?l"@ﬁ&&%ﬁfé”%’ 83(68%%8 to
B 2flogciopdyidethvydiapaick:; Shvestitie eciochpopiadavd? dbtichledoasrecic acid

Ipétgc %Ygrqg ééér%—g—g %’@9%%%@%&“% a%‘a%ggﬁlgggﬁpﬁe%l yamide,

1.55, 0.75,0.48, 0.10."1
t{@rﬁi&wpm@w WEspabtainecsss asite powsler {309 %syisidig 44 MMi(300 MHz,

éﬂa@&é@ 03470R 1.508H9 26N 8.8 Stz 384 04+8 )7 5EX4dVIBLE WAL
(%- 4-(4.4,4- TRM:A UORO-3-HYDROXY-3-METHYLBUTYRYL)PI PERAZI

INE-3-CARBOXYLIC ACID
(2-CYCLOPROPYLETHYL)AMIDE 25 Following the procedure of

Example 9, making variations onm%ﬂr,q_qy'@eéhto use

4,4 A-trifluoro-3- drox -3-meth Ibut¥2|c acid in place of
2 5%‘6?%?0‘6&@@/ -3-TRIFLUOROMETHYLBUT-2-ENOYL)PIPERAZIN-1-

YL]PYRIDAZINE-3- CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 9, making variations only as required to
use 4,4,4-trifluoro-3-trifluoromethylbut-2-enoic acid in place of 2,5-dichlorobenzoic acid
fo react with 8-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide,
the title compound was obtained as a white powder (45.4% yield). 'H NMR (CDCly) &
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 (CDCl;) 6 162.8, 161.1, 158.8, 145.8, 135.2, 135.1, 127.3, 1245, 112.7, 45.5,
44.4,44.3,40.9, 39.7, 34.5, 8.6, 4.2. MS (ES+) m/z 466 (M+1).
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to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid
(2-cyclopropylethyl)amide, the title compound was obtained as a white
powder (50.1% yield). 'H NMR (300 MHz, CDCI3) 8 8.07, 7.96, 6.98,
6.23, 4.05-3.52, 2.90, 2.47, 1.53-1.43, 0.76, 0.46, 0.09. MS 30 (ES+) m/z
430 (M+1). 101 EXAMPLE 9.22
6-(4-CYCLOBUTANECARBONYLPIPERAZI
N-1-YL)PYRIDAZINE-3-CARBOXXAME 5

(2-CEL-OPRRIP VICHRCHYE TAIVILB ENZINgLiPidP B reAdidc e e g REAniNE- 3,

making variatio %g%ﬁgﬁqﬂ&@g &&W{@g@%@ﬂgmﬂpxylic acid
IC -

in place of 2,5- orobenzoic acid to react with 6- _
piperaZrilasngitderapraste afifesaeaddalife vpisigmstRplyAnigaLirRe to
ke campaimstivas eiiained as masdide nowdpiddbaoideldl tblAdRyith 6-
300 MHz, CDCI3) .6 8.03, 7.97, 6.97, 3.82-3.64, 3,57-3.49, 3.2
TR SRS S BIIC oGP G BRI Ge e e o e
WAt al0eE XA MPhE P@8der (45.0% yield). 'H NMR (CDCly) § 8.04, 7.83, 7.72,

Pea+&{ BELUOROM ’él';fb\ﬁL%’&é@&;@&%@!‘ﬁ%wﬁ)ﬁ IRBRAZENIMR

1-Y L PYRIDAZINE-3-CARBOXYL
(@RS BPROMAISE TREE,) A HE 3R diing: thePfrobetlrd 4 Bxtahiie 254,

P2 neaking s/asdionsnly asysquired togld uge (ES+) myz 448 (M+1).
2-trifluoromethylcyclopropanecarboxylic acid in place of
2,5-dichlorobenzoic acid to react with
6-piperazin-1-yl-pyridazine-3-carb¥fyiclaci48-cyclopropylethyl)amide,

ﬁlﬁl'{ﬁ?@ﬁﬁmmﬂﬁﬁmﬂW@WyPE@WN@?N;HEEMQ@JE-B—
(300 MHz, CDC% 8.03, 7.98, 7.0, 3.97-3,57, 2.20, 1,65, 150, 1.26,

0.75, 0.46, 0.68 RO XERIS AT DAL KL PREX AP G MIPE

6-[4- (454 )W RIFRhE) OB RyERFLAAO ROV EiEiHY G BRIBRESNONY 2P RA to

n{églcétr%lb@&&%%“ﬂﬁja@é@%Q&%'ﬁ&c@% ,5-dichlorpbenzoic acid to react
2-CYCLOPROPYLETHYL)AMIDE Following the procedure of Example 9,

‘fﬁtﬁl@n@%ﬁﬁﬁoﬁ@%&‘ﬂ‘?%%&tﬁ%ﬁOtW@@ﬂg 2-cyclopropylethyl)-amide, the title

&ﬁ?ﬁﬁh‘@@'@ﬂtﬂfh&i’_@@@%ﬁl@é@@(@q%@dei@)P'&Qﬂ\iﬂffR (300 MHz, CDCls) 8
S-dichlo c acid _to re it

b AT S e 8- eamchshe 56 By AGFRRTRRHARASE 51

thestitle & danTBelifd, Was-abidink das. AWHEeNdOR (&F KA5z4 20060, TBRNMR2.9,

I 8,Q4,+/. . 70 L~ , - 1.54-1.

o A g 5 O e e @?(@Bﬁ%eﬁ%gﬂeﬁ%%gﬁz 1255,

1593 4045 84734921852 397 87 1943 1h B4, 485, 4.2. MS (ES+) m/z 462.2

(M+1). :

EXAMPLE 9.27
B-[4-(2-CYANOBENZOYL)PIPERAZIN-1-YL}-PYRIDAZINE-3-CARBOXYLIC ACID (2-
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 8-piperazin-
1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyllamide, the title compound was
obtained as a white solid (25.8% yield). "H NMR (300 MHz, CDCl,) 5 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, CDCIl;) & 166.5, 162.8, 159.9, 145.3,
139.3, 133.3, 133.04, 129.9, 127.6, 127.03, 116.8, 112.4, 108.9, 46.4, 44.7, 44.6, 41,6,
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30 44.4, 44.3, 40.9, 39.7, 34.5, 8.6, 4.2. MS (ES+)m/z 466 (M+1). 102
EXAMPLE 9.25 6-[4-(2-TRI
FLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRI DAZINE-3-
CARBOXYLIC ACID CYCLOBUTYLMETHYLAMIDE Following the
procedure of Example 9, making variations only as required to 5 use

2- tnfluorometglbenzom acid in place of 2,5-dichlorobenzoic acid to react

W éﬂ?lp%@a Mﬁé?ﬁi‘éﬂé éoéa%w c acid cyclobutylmethylamide,

the title compound was obtained as a white powder (45.0% vyield). 1H

NMR (CDCI3) 6 8.04, 7.83, 7.72 %%E; g 32, 7.00, 4.10-4.01,
3.90-3.66, 3.49-3.27, 2.63-2.47, 5 % NMR (CDCI3) 6 167.7

162.9, ﬁﬂgtﬁ-mﬁhpﬁﬁ%@ﬂﬂﬁ‘éﬁ.@}Mﬁﬁ&ﬂ@@@\’ﬁb‘”@”&%ﬁlN*ﬂ@

éii-\%l 112 P oh ANE. A EARBD LY 2R A D3 ME (RSB OME ANz 1).

E 9.26
6-{4-[2% MR IFRRGRAT-RY EBRIBRR By REERS  IPTERRRZIKEE PR 0
RIOATINB-GEARBON E-ADIBYR- EHOL QRROP ZISETENPANDE 25id to

falowingsth @F&‘?ﬁq%ﬁﬁﬁé‘ﬁﬂé%ec%’r% g vart é‘%%%lﬁﬁ)’%ﬁ%%'ﬁ%@ title

to use (2-trif uoromethy henyl)acetic acid in place of 2,5-dich orobenzoic

W@P@a’&%s\ﬁﬁfﬁmﬁﬁ&aﬂf@i@ DRYARIZERE- Bfﬂéa}b&ﬁi\ﬂ%&?@o MHz, CDCly) &
$Zsl¢yg!39,remdetkwb), amzdetab,ezt.mle»ac@@npmng)lwas.@bta!Bs,daassaswh!te.52-
olid (78.7%.vield)..'H 3 Hz, CDCI3) 6 8.03, 7.97, 7.67-7.64,
iﬁgéﬁé @%’@%Sm@'gé%&g@?% 7-3.67, 3.66-3.6, 3.58-3.51, 20
1.53-1.46, 0.78-0.64, 0.48-0.42, 0.10-0.06. 13C NMR (75 MHz, CDCI3) 6

168.8, 162.9, 159.9, 145.3, 133 2xhad0e kP4, 128.5, 128.2, 127.2,
127.0,126.3, 126,2, 1255, 112.3, 45,0, 44.7, 442 412 39.6 37.13

ST S AT B U B RS T RN QU PSR AN 8 G5 DAZINE-3-

6-[4-(2-CYANOBENXRBYX)RIRERALZI$- 1Y THPYRIDAZMEESRCARBOXYL

IC ACIP {25 X CRQRROR YL HTHYAVDE EOOIAG B BIAPSLULR flea

Examp le 9, mak Ing variations only as requwed to use 2 -cyar@genzom

ﬁ%‘?o“?r#‘ﬁ?a’éé‘ Gt BQIRFOE i SERIGGTELBLRIARS 61 Hprrigiiorapnzoic acid
foy&mytridazepireaihoxyliparigARecyalapiopyic ) apnicghi titheimide, the

e K S
600139947 88-8085, 3558 865283, ARDBHE3 RER; DAB-D4Y,2.01, 1.75-1.62,

9.16-6.92. p;@(iégug (753 MHZRC13) 6 166.5, 162.8, 159.9, 145.3,
139.3,133.3 4,129.9, o 6, 127.03, 116.8, 112.4, 109.9, 46.4,

44.7, 44.6, 41.6,
EXAMPLE 9.30

8-[4-(1-TRIFLUOROMETHYLCYCLOPROPANECARBONYL)PIPERAZIN-1-YL]-
PYRIDAZINE-3-CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE
Foliowing the procedure of Example 9, making variations only as required to
use 1-trifluoromethylcyciopropanecarboxylic acid to react with 8-piperazin-1-yl-
pyridazine-3-carboxylic acid (3-methylbutyl)amide, the title compound was obtained as
a white powder (72% yield). 'H NMR (300 MHz, CDCls) & 8.05, 7.83, 6.98, 3.90-3.80,
3.48, 1.66, 1.48, 1.38-1.35, 1.18-1.14, 0.92. MS (ES+) m/z 414.2 (M+1).

EXAMPLE 9.31
6-[4-(PYRIDINE-2-CARBONYL)PIPERAZIN-1-YLIPYRIDAZINE-3-CARBOXYLIC ACID
(2-CYCLOPROPYLETHYL)AMIDE

Faollowing the procedure of Example 9, making variations only as required to
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103 39.6, 34.4, 8.6, 4.1. MS (ES+) m/z 405.2 (M+1). EXAMPLE 9.28
6-[4-(4-TRIFLUOROMETHYLPYRIDINE-3-CARBONYL)PIPERAZIN-1- 5
YL]PYRIDAZINE-3-CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE
Following the procedure of Example 9, making variations only as required
to use 4-trifluoromethylpyridine-3-carboxylic acid in place of
2,5-dichlorobenzoic acid to react with
BSpip¥idiNA-2-SarpoNd Al Spdaash i taeiperzane iy toutARaINGd&-caigoxylic
Htp EomBeepR AR DRIAIAE RS ke RRNE 4D ShtalAeltbs HINMP owder
%BgOMHz ¢DCI3) 310 8.87, 8.69, 8.05, 7.82, 7.62, 7.00, 4.10-3.69,

8% 419/4) 3HAMR A0 MHE (DL § 5880808 fhs {8+ /T 481 373777,
M91). B XAMPRERDER6 4441 401-0 RIBIAIOR-3-M ETHYLBURS2UES+) m/z
W,! _ERAZI N-1-YL]-PYRI DAZI N E-3- 15 CARBOXYLIC ACID

- YLBUTYL)AMIDE Following the procedure of Example 9, making
variations only as required to use to use
4,4,4- trifluoro 3- methylbut -2- enoigmm:inaogagg of 2,5-dichlorobenzoic

B B AV PYRIBAZINE-
(62% yleld) Iéi -RAVER CRO0-NRHC 2D (20T ROF YLEBHT 08I BB,

3.86-3.
o B%mngﬂ%%gﬁﬁﬂg éeé‘&p?e@lnﬂaﬁﬁgl\é%at%@oﬁﬁgs M&uired to

TSR WE@V&M&E&HQ@RQ@&BR@EW PERRE RGNS

tavtigx\2i6 BYRIDAZLIDHEeBy@ARBONIE, BeABE xompound was obtained as a white

éa“atlori ofy }'—%N’ﬁ (%'Rm dpepracedure ghExamples, é%%k?% 37,

require o use tr| uoromethylcyciopropanecarboxyli
adicPtd. rbdst ﬁ/ﬁﬁ -8 4fipBrazin Aty Poidkin & NHRHSRYIMHZICDCls) 5 161.78,

whYMﬁ%@% %%W@ W‘%Q‘? asiobtpngdns, aWhike PaWEe
gz% yield 83, 6.98, 3.90-3.80, 30

e e N D B e
EXAMPLE 9.31
6-[4-(PYR|D|NE -2- CARBONYL)PE’% -,!]O-YL]PYRlDAZ|NE -3-CARB
OXYLIC ACl@% CYCLOPROPYLETHYL)AMIDE 35 FO||0WII’]? the
procedutéPbF AR IE §;IthakihG ThkARRYVEAN Ys 36l d 15 IA6 2 L5

pyriding:2 RIBCIOXYIF PERADI ReACt VWiHYRIDAZINE-3-CARBOXYLIC ACID (3-

6-piperazin-1-y|-pyridazine-3mgtﬁ9ﬁ/gﬁTYL) AMIDE
6-[4-{3-Benzyl-5-trifluoromethyl-3H-[1,2, 3jtriazole-4-carbonybpiperazin-1-

yllpyridazine-3-carboxylic acid (3-methylbutyl)amide (0.4 g, 0.75 mmol) was dissolved
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 filtration the reaction mixture was evaporated under reduced pressure
and the residue was recrystallized from 3 mL of £tOH {o give 120 mg (36% vield) of 6-
[4-(5-trifluoromethyl-3H-{1,2, 3]triazole~-4-carbonyl)-piperazin-1-yl]pyridazine-3-
carboxylic acid (3-methylbutyl)amide as a white powder. 'H NMR (500 MHz, Acetone-
de) 8 8.18, 7.81, 7.32, 3.92-3.72, 3.45, 1.67, 1.52, 0.92.
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acid (2-cyclopropylethyl)amide, the title compound was obtained as a
white powder (70% vyield). 'H NMR (300 MHz, CDCI3) 8 8.60-8.58, 8.03,
7.98, 7.86-7.79, 7.73-7.71, 7.39-7.35, 6.98, 3.96-3.83, 3.54, 1.50,
0.78-0.69, 0.47-0.41, 0.08-0.05. MS (ES+) m/z 5 381.2 (M+1). EXAMPLE
9.32 6-[4-(2-TRI FLUOROMETHYLFURAN-3-CARBONYL)PI PERAZI
N-1-YL]PYRIDAZINE- 3-CARBOXYLIC ACID
(2-CYCLOPROPYLETHYL)AMIDE®EbFolving the procedure of

Exam pter&m&@rmcvam&qamﬂwmmlemzmmPERAZ!N-1 -

2trif|uor%\;jg¢%l TN tRé %Cy HYLBUTYLIAMID

6-pipera pyrldazme cac clopropylethyl)amide,
the tutlé\wwipmefcﬁv@m@mafﬁeékwrdmméﬁ@mévl(qaw;x%mpthww&amide

@nggam&mﬂh yb@Rzyl- Sordd06284 ndnh; bncB1083.5, 1.49,
79.0.66, 0.47:0.41, 0.09-0.04,13C NMR (300 MHz, CDCI3

R R RN R BT D) B S S T S C Cremitt

THR rb4ctidrOnSi8tu6AE3, tAdnSIlLtidd 431 BB AC34 BPB Joah 2B hitBa(EESagjueous

{aréi?é%’%lgMé E%QTMR Ifaﬂt,(i) @XQT%%%FT% oagannc layer was dried over

(5-TRIFLUO OMETH L-3H-[1,2,3]TRIAZOLE-4-
@ YR MepS (e RN AIAled. 3B @mmmzf@mﬁfgm%m@m@ﬂﬁw the fitle

MI%EB%%QEW@V&% U4 PEARYERN RSN Wrilc%mg) 5 8.00,
glazole -4-carbo e)7p erazin-1- ylﬁ ridazine-3-carboxylic aci

R BAAAT 150 75 i) Wi SADRBA. FR0 M HAebR?
gvith, J1¢raps-ofracetsanie gnd 0.2 g of 10% Pd/C was added. The 25
reaction mixture was kept under normal pressure of H2 at ambient

temperature overnight. After filtration the reaction mixture was evaporated
under reduced pressure and the=Pe8MbbEnts tecrystallized from 3 mL of

EtOH gorgivedR@ e REMEYIR ) o A7 A -(BrinuaromethyiBHR[DAZINE-3-

?%tﬁéf’h'ilS‘ufy&&%ﬁ%@&@%ﬁtﬁgﬁ%ﬁ%&%ﬁmmne 30
d5) 8 Fb8owitd & 3P0 &0@3c7 Ex@Mblel 16 7eiEag 0O RIS Gk Peduited to
L‘?s%l% \}%Eeﬁﬁrgﬁ ~;£ rzg)azT Rl %L&%%%an_c% E&% ﬁéﬁﬁrwg& i place of

YL]PYRIDAZIN ARBOXYLIC A YLYAMIDE A
ﬁqma?fg%rpé M‘@F&Hﬁ'@)ﬁ"ﬁ?fﬁ&ﬁ“ﬁé’@% %%yébagaam;de to react with 2-

(Fovethydtyamyidsn| &itR 266 timodmpduifidorasmutiayieenzyh otidddelid (32%
5 4 7
BT e 08 T ARRNIORRR ! OB 7678 0. TR0 P R0 A 7.7,

overnigh
696, 3.77, 3.73, 3.56, 2.63, 1.52, 071 0.80, 0.45-0.49, 0.08-0.13. MS (ES+) m/z 434

(M+1).

EXAMPLE 11.2
8-[4-(5-FLUORO-2-TRIFLUOROMETHYLBENZYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 11, making variations only as required to
use 5-fluoro-2-trifluoromethyibenzyl chloride in place of 2-trifluoromethytbenzyl chioride
to react with 8-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide,
the title compound was obtained as a white solid (40% vyield). 'H NMR (300 MHz,
CDCI;) 8 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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‘The reaction mixture was then diluted with EtOAc (100 mL) and washed

with aqueous saturated NaHCO3 (2 x 20 mL) and brine (2 x 20 mL). The
organic layer was dried over anhydrous Na2S0O4, concentrated, and

purified by flash chromatography to give the title 10 compound as a white

solid (80 mg, 72 % yield). 1H NMR (500 MHz, CDCI3) 6 8.00, 7.86, 7.82,
7.65, 7.55, 7.37, 6.95, 3.74-339, 3.73, 3.46-3.5212.62, 1.65-1.76, 1.52,

0.94. MS (ES+) m/z436 (M+1). EXAMBLE 43 15
@{M(@FIBMEOOR@METMBENM[BEN?ERAEIRERM]PYR@AMBWE—B-

CARBOXYL'@% é'?‘%%kéﬁ% BIAYIRR AR the

procedure of ariations only as required to use

6-pipeF&ArMing- W.@r@ﬁm&l@ eéﬁa@m@ aéudwzkeg&w@mﬂéw»%rae%ed to
RIaeerNbre-RIPMRFSIMbHHRMGREHIE  dcCiar priedlist @Cﬂﬁfluoromethylbenzyl chloride

d h 20 flug lbenzyl chioride, th

B D R Do el A e B 08 it Ch e the
el MMBO(BEOWNAS 2 BDEI 3 6 WiiTe 301, (RSB, VieBH, %BSMM?QG%&,, CDCls)
739%78 %47 3 §159 %6;326 $2006/d50805 0345 034 0.88-0.33. Yise (&840 43-

%5‘1& @50ﬁt_ @gﬁiW@é%MEWHYLBENZYL)PlPERAZlN 1-YL]JPYR
IDAZINE-3- CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
Following the procedure of Exa l\}l% %qﬂ%lg’g variations only as
required to use 5-fluoro-2-trifluorome enzyl chloride in place of

8- Eﬁﬂé&bﬁk@&@rsemgmémmﬂ%‘éh%ﬁmw!PERAZiN 1-YLIPYRIDAZINE-3-
6hpip?ra2in -1- &:h@gs@xxfimmmgwea@ﬂFéb-gygggrom?(b;mwpmide

the title. compound was tain as a wnite soll (ALS]

(300 Mi94° V@'ﬁé“%%"?iig‘ ’i%“ip‘? gé %”%%‘"%%””’e‘i to
64 dhﬁ;loawmmmetnﬁb@w%m BIOBB. 1r8pkil® (ﬁsﬁyrﬁmmmmmer)zyl

M@l@éwgﬁv%ﬂw% ﬁ;iaerazm 1- d/ Nﬁgndazme -3-carboxylic acid {2-
6-[4-(4-FLUORO-2-TRIFLUOR THYLBENZYL)-PIPERAZIN-1-YL]PY

WRPRINEVOX B S0 Lilte ﬁ%‘%@%wa%?ﬁﬁﬁ@@ﬁéfﬁ%?ﬂﬁ\ﬂlﬁ % yield).
Folumngdbepracedars ef/ocaspie 187 makdng gariadans 60)3a9), 3.56, 2.64,

feguire 5 se 4 uono2riuoraeybeney) shiofe i g f

Iuoro benzylchloridé "to Teact wit
6-piperazin-1-yipyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the
titte compound was obtained as & wd\iegold (38% yield). 'H NMR (300
MHz, CDCI3) b 7.96-8.04, 7.81, 7.36, 7.

e B aRIE B G s UOROBER Y PIERAN I BRI 5.
CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

Foliowing the procedure of Example 11, making variations only as required to
use 2-chloro-4-fluorobenzyl chloride in place of 2-trifluoromethylbenzyl chloride to react
with B-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyllamide, the title
compound was obtained as a white solid (26% yield). 'H NMR (300 MHz, 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, 2.55-2.69, 1.42-
1.54, 0.68-0.80, 0.40-0.49, 0.02-0.13. MS (ES+) m/z 418 (M+1).

EXAMPLE 11.6
6-{4-(2,5-DICHLOROBENZYL)PIPERAZIN-1-YL]PYRIDAZINE-3-CARBOXYLIC ACID
(2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 11, making variations only as required fo
use 2,5-dichlorobenzyl chioride in place of 2-trifluoromethyibenzyi chloride fo react with
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0.51, 0.06-0.13. MS (ES+) m/z 452 (M+1). 10 EXAMPLE 11.4
6-[4-(5-CHLORO-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 15 use 5-chloro-2-trifluoromethylbenzyl chloride in place of
2-trifluoromethylbenzyl chloride to react with 6-piperazin-1

SYRIRRIAGE: nd-BYELAFHG it RERP ISR b e g N uRi O AR e title
COMPOHAGIASRAIIRIORE asvaiuhitaeolBh(48%a yiBiodivMRI SOORIBOTMEZ, 5
8.7.96-8,05, 7,87, 7.58..7.34, 6.97, 3,80, 3,7Q, 264, 1,53,
T 55T B B S SRS PP e Wiy 367 57
ESAMPE-E.91..8. B12-UR1BROAZA4MORETBENZYL)PI PERAZI
N-1-YL]PYRIDAZIN E-3- CARBOXYLIC ACID
(2-CYCLOPROPYLETHYL)AMIDE Following the procedure of Example

11, making variations only as re&u%%Eél Use 2-chloro-4-fluorobenzyl
EHio(RIE iy PRCe BT RFIlUORDMERYIVE BEN CHIgRtREBABRE T WithPYRIDAZINE-3-

6-piperazin-1 -y-pyLidBBIRG I CAB YIS RS Risusiopiapyisiny)amide,

the titte compound was obtained as a white solid (26% yield). 1H NMR
(300 Miq#owingClsy Bropesbig 08 7aseie 40, Malgne, yaTialigsoply, as required to
1568-AubPo-3 6 udrtn3tbAbEn2HH 2Hiidb 42p hxo (268 A0 &HYHELABY| chioride

e R Gt e P e P T
Wl OMCIDNd v EYCHaRR EPY WA/ BE Bl oW tgMRe 10 déidrre DCls) &

b paniedbl yreaking varalinns Qs a5 Feagirad {335 Hae g4-1.78, 1.51,
2,5-d|chlorobe2§)ll chloride in place of 2-trifluoromethyibenzyl chloride to

PNt 20788 L -yI-pyridazine-3-carboxylic acid

(2-cyclopropylethyl)amide, the title compound was obtained as a white

solid (43% yield). 1H NMR (300 . ) 7.96-8.04, 7.53,
T,

7.16-7.33, 6.96, 3.75-3.84, 3.64, 3. 1.53, 1.51, 0.70- 0.83,
8:4s2 5P O R OBENSYESIP RFA S DY (M YRIPRAMPECHRBOXYLIC ACID

(2-CYCLOPROPYLETHYL)AMIDE
Following the procedure of Example 11, making variations only as required to
use 2,4-dichiorobenzyl chloride in place of 2-trifluoromethytbenzyl chloride to react with
B-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyhiamide, the title
compound was obtained as a light yellow solid (75% yield). "H NMR (300 MHz, CDCl;)
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).

EXAMPLE 11.9
B-[4-(5-FLUORO-2-TRIFLUOROMETHYLBENZYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (3-CYCLOPROPYLPROPYL)AMIDE

Following the procedure of Example 11, making variations oniy as required to
use 5-fluoro-2-trifluoromethytbenzyl chloride in place of 2-trifluoromethylbenzyl chioride
to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (3-cyclopropylpropyl)amide,
the title compound was obtained as a light yellow solid (34% vield). "H NMR (300
MHz, CDCl,) 5 7.98, 7.88, 7.55-7.65, 7.2, 6.93, 3.68-3.85, 3.50, 2.60, 1.70, 1.25, 0.65,
0.40, 0.09. MS (ES+) m/z 466 (M+1).
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6-[4-(5-FLUORO-2-TRI FLUOROM ETHYLBENZYL)P | P ERAZI
N-1-YL]PYRI DAZI N E-3- CARBOXYLIC ACID
(3-METHYLBUTYL)AMIDE Following the procedure of Example 11,
making variations only as required to 10 use
5-fluoro-2-trifluoromethylbenzyl chloride in place of 2-trifluoromethylbenzyl
chloride to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid
(3-methylbutyl)amide, the title compound was obtained as a white solid
(34% yield). 1H NMR (300 MHz &3 =S 8492, 7.82-7.92, 7.57-7.68,

TR 0.90 279,214 3002 00 AME (A s o lS PRk
6-[4-(2,4-DIE HYRRBEMNEZ HOARBERAIIN CIDIHENRIDER W EMHTFARBO
XYL'C%@!an@f@fﬁé&ﬁé@ﬁ’f\@x@ﬂa‘é%Mz'&ﬁng%ﬂ&\fleﬂs“aﬁ%%%ﬂHﬁ%d to

of Example 11, making variations only as require

%8 %’%‘I‘WB%%QH%PE‘PW% RepRitenisi%inRizeR iRz MaiRyiRfO 28
cohckiwiih réa et pettagipiiend=pyfiddzingadieatdoxstisxaitichcid pent-4-enylamide,

G SR B R SO RS e PRI 5 Sl e
QL3Q1:)70039%. 983 733.7.273760137630,3%91 -2.86- 25 68-4.350 40088.68.4547-3.27,

DM (E5H) g3z 4@4\%%5%%'& 165.7, 162.9. 162.7. 160.2,
66>th (5-FLUORO-2-TRIFLUOROME THYLBENZYL) PIPERAZIN 1-YLIPYR

2R 4 é?@ﬁsé%?\m@%@E)TPs?cMél?@bHéPWp@zé)M)m 4,412,
Faltoaing dscopreEse ohExpapliendsymaking variations only as
required to 30 use 5-fluoro-2-trifluoromethylbenzyl chloride in place of
2-trifluoromethylbenzyl chloride to react with 6-piperazin-1

-yl-pyridazine-3-carboxylic acid (FWprbpldpropyl)amide, the title
COMEPNTH RS ahitainad 23 b Ealiayw sptitb34AF e dY; TR F3Q8. 3-

170, 125, 065, GARLH oy o e W A A D RBE e 11
10 SYRTHESWEraenzoylpiperazin-1-yllpyridazine-3-carboxylic acid (3-methyl-

@u[ Gnide ARG B BHELHRRQMER JB%EMZ@%HHHD N&W’P%nc as
YRIDAZINE-3-CARBOXYLIC ACID PENT-4-ENYLA

‘%% BRERL AL B LeTRRE S e raIfipid f?f“ fRaRHGUARaliBRSBriN Qwas filtered
teguied telitesedhd| MoroiRtdriflwasarnetbyt)benyyhdiporitelinyase of

SR PIBHM DRI Y etate) to give a white solid (83% vield). 'H NMR (500 MHz,
CDCL) 5 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 {6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-

YLIPYRIDAZIN-3-YL}JCARBAMIC ACID 3,3-DIMETHYLBUTYL ESTER

To a solution of [4-(6-aminopyridazin-3-yl)piperazin-1-yl}{(2-trifluoromethyl-
phenyhmethanone (200 mg, 0.57 mmol) in 10 mL of dioxane was added
frichloromethy! chloroformate (112.7 mg, 0.57 mmol) and stirred at ambient
temperature. After 30 minutes 3,3-dimethylbutan-1-ol (175.5 mg, 1.71 mmol) and
triethylamine (57.6 mg, 0.57 mmol) were added and the temperature was raised to 80
°C. The mixture was stirred for 3 h under N,, and then concentrated. The residue was
dissolved in dichloromethane (100 mL), and washed with 1 N HCI (2 x 20 mL),
saturated NaHCO; (2 x 20 mL) and finally with brine (2 x 20 mL). The combined
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chloride to react with 6-piperazin-1 -ylpyridazine-3-carboxylic acid
pent-4-enylamide, the title compound was obtained as a white powder
(17.3% yield). '"H NMR (300 MHz, CDCI3) 8 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 2.18-2.11, 1.75-1.65.
13C NMR (75 MHz, CDCI3) 8 166.1, 165.7, 162.9, 162.7, 160.2, 145.5,
138.0, 129.3, 129.6, 129.5, 116.7, 114.9, 114.8, 114.6, 112.4, 46.3, 44.4,
arggniaeradvas 2iied MSrEEwAKLEse,SQMm FapcentrigpLand thes purified by

§\( ﬁ%ﬁa&?& r?\?lzwes iutle_)d watF{R%len h]sé) \?E?IBEA? £I1 I\ﬁ% The product was
Qmmwalwh;iﬁmllésmm?ﬁ%M) (300 MHz, DMSO-ds) 5 10.38,

6-84;(Zdditrobenzay)pingrazn; k-ylpyrdazioe-3-serpaeg/lic 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 20 through &E&llE CaKS. The filtrate was

concepirated aaer Wﬂﬁﬁ.@@ﬁ%‘ﬂ?@@@ﬁ)&ﬁﬁw ORI DR
a white solid (BSO#Id 'H NMR (500 MHz, CDCI3) 8 8.05, 7.86,

7.19-7.23, 7.18% |G/ D32 g Y OPREPYLET HYSES BaR 0,04,
MS (E$v)ioningthé gvbckr2b & akbiiie 133 /aXiigHEESo only as required to

e S R e S o
@&Wr&%ncé sIRIRG RN E-YiflprereminviRyelmntisrernetie tite

BheRYlREiANMIS{E8 M Aik /s Brad)3n 1ML ofdigansoyanpddest,,) s
30 trlchlorometf?/l chloroformate [(?112 Im g 0 57 mmol and stlrred at

Brhbidnt>tdnfipefattre. Mitdr 3o Aufed® 3% ah?f:of P78 B mi?-
1.78, ;A1) 8800 Tieth§lamine- (3060008, fDOB’B.nMSatE@eYerﬁxjd@d {dheti he
temperature was raised to 80 C. The mixture was stirred for 3 h under

N2, and then concentrated. The residue was dissolved in

dichloromethane (100 mL), and waShdPkRN 4 N HCl (2 x 20 mL), 35

satupeTHERHOOB €242 mumﬁuumam;mmnmawmpﬁwm-m
o AP U S B IR A
hexanéA aibirgceltatc’(sai) ofitheipecaict vh vopegine B onyiie solid3-
@&W%MW@QMUW@Z@WW% DM B 40330 fy80 afi8347.8 mg,
5%? rr?m607t) 71 24 lgzggmglclcf[E %?ugd%%-%ene 8‘?% n?gEé'g\'M rlr::rlﬁ%i)lgn%i 1-hydroxy-
benozotriazole hydrate (41.4 mg, 0.31 mmol) in DMF (2 mL) was stirred at ambient
temperature for 15 minutes. 1-(3-Dimethylaminopropyl)-3-ethyicarbodiimide (47.6 mg,
0.31 mmol} was added to this sotution. The reaction mixture was stirred at ambient
temperature overnight and then dilufed with ethyl acetate (50 mL) and washed with
aqueous saturated NaHCO; (2 x 20 mL) and finally with brine (2 x 20 mL). The organic
extract was dried over anhydrous Na,SO,, concentrated, and then purified by column

chromatography eluted with hexanes:ethyi 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 416 (M+1).
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{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZIN-3
- YL}JCARBAMIC ACID 2-CYCLOPROPYLETHYL ESTER Following the
procedure of Example 13, making variations only as required to 10 use
2-cyclopropylethanol in place of 3,3-dimethylbutan-I-ol to react with [4-(6-
aminopyridazin-3-yi)pipe razin-1-yl](2-trifluoromethylphenyl)methanone,
the titte compound was obtained as a white solid (8.3% yield). 'H NMR
(500 MHz, CDCI3) 6 8.11, 7.73,F%68FAE314 55, 7.36, 7.04, 4.25,

3.954 (22, 3-88H8L YRGB 2-MBFHYBRUTYRYL)PIPERAZIN-1-YL]PYRIDAZINE-3-

3.56,3.32,1.58,0. @%&\ﬁ@é@]@o ?ﬁ@@%?ﬁt@éﬁﬁ%ﬁﬁﬂ%& 464 (M+1).

15 EXAMPLE 14
6-[4-(4PUpWREFNE ORBARR BTERIBIS TRV BN PIPERATIN Ply as required to

Ydd Bﬁ%@ﬂé&%@%ﬁ&%&a&m%@&ﬂEIHX&@HB@MQ@%C acid to
mixture of TFA salt of 6- erazmr%h%%%yndazme -3- carb Pfi{é EhCId

Rty AR 06 VR Bty BIgRe e te
m@mw oBtBhenawd m&asmswwww/m@}amdetmeawmm@Dc;3)

6Wmﬁ"§% L ydioyy :ﬂ?ﬂ%@é’ \azpie ydrate Al A Mo d-354NG68) ms

was stirred at ambierit temperature for 15 minutes.
@@*Uﬁﬁ%‘iﬁ?lﬁwﬂﬁbpropyl) 3-ethylcarbodiimide (47.6 mg, 0.31 mmol) was
added to this solution. The reaction mixture was stirred at ambient 25

temperature overnight and then %@g h gtgyl acetate (50 ml-) and
washed with aqueous saturated 2 X 20 mL) and finally with

bfitié- (2.4 20 MEHUTHROSJAMIR Y e XtHaE e Nrie YL V¥R MBS CARBOXYLIC
Na2S04, concentrated, ardhenptrifieddyealymppghromatography

eluted with hexanes:ethyl acetate (1:2). The product was obtained as a

white fER4PLHIRI (SOPHREEFEGLSFiENHT %ﬁp{‘}%@ghﬁﬂ?t@ﬁﬁgyggrggusred to
851,701,836 Ay4iO8ci3 .b(h Sckmf 2.8M-2iRdord-20n&thdbdtptts, ScBolvEact

‘\E‘[a ’ ,éréfR FI\L@J nd]a%%g)é%y!’g Fc4at1:id meth but¥t)am|de the tftle

RO-3- METHYIJ_I§,UTYR ZIN-1-YL RIDA
mwm@me@éaﬂm acavdeViepelis mmamw Mé'z CDCly)

p@oeduresof lbsagple sld2 aaking sari@tkons eoly 83, requireddoo BsIsms (ES+)
4;12(#:2 orQ-3-methylbutyric acid in place of

iflliora-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 soI%@%gi lglb 'H NMR (300 MHz
CDCI3) 68.07, 7.85, 7.00, 3.69-3.98, 3

1.505146- 6@%@@5\!5& %g%@;ﬁﬂ)PmERAzsN 1 YL}PYbeAZ!NE 3-

CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE
Following the procedure of Example 14, making variations only as required to
use 6-chloropyridine-2-carboxylic acid in place of 4,4, 4-triffluoro-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 (12% vyieid). *H NMR (300 MHz, CDCl;)
& 8.05,7.87,7.82,7.70, 7.43, 7.00, 3.80-4.00, 3.50, 1.70, 1.53, 0.95, MS (ES+) m/z
417 (M+1).

EXAMPLE 14.4
B-[4-(2-METHYLCYCLOHEXANECARBONYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

Foliowing the procedure of Example 14, making variations only as required to

use 2-methylcyclohexanecarboxylic acid in place of 4,4, 4-trifluoro-2-methylbutyric acid
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10 EXAMPLE 14.2
6-[4-(4,4,4-TRIFLUOROBUTYRYL)PIPERAZIN-1-YL]PYRIDAZINE-3-CA
RBOXYLIC ACID (3-METHYLBUTYL)AMIDE Following the procedure of
Example 14, making variations only as required to 15 use

4,4 4-trifluorobutyric acid in place of 4,4,4-trifluoro-2-methylbutyric acid to

react with 6-piperazin- 1@/I pyridazine-3-carboxylic acid
tereRet it RyteeRaE- he-RYEdRERTHaREPREE G BEFHEr yd o RRrsthyikgmide,

@@“ﬁilé“&%b@ﬁlﬁﬁ MMMRK@@@M%@Q@I@)(G@% Qiéld}.854 KA 3@LMHz,
AP S 720528 178, 26002 WD G50 788 8% 10, ws
(E%X@?QHDO)B?BFP,YRIDINE -2-CARBONYL)PIPERAZIN-1-YL]PYRIDAZIN
E-3- CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE Following the
procedure of Example 14, maklng varlatlons onIy as required to 25 use

6-chloropyridine-2-carboxylic aci )fﬁ* BEE &
4 %wﬂwmmmﬁmm«tmmvwmpﬁmzm 1-YL]PYRIDAZINE-3-

6-piperazin-1-w; -3 the

title compoungﬁégﬁ?gﬁe%&%?%%ﬁ E@gﬁ' FlZ% éAmB?ﬁ NMR

(300 MiddoEDEing BEeBiIrg S7Evagmlg 7o makBgratapRY ARSI SYIred to
dséB-hod Q%M@&E&T%éﬂ%c%ﬁ@ﬂﬁi%@@f b 4 AMRIBrd $-4nethylbutyric acid

B AR SCUREORY IR (- OB O R AETRRIBE 2mie
ﬁeltmmngmhemwdm@mﬂﬁd(am@wmw Sﬂkﬁkn@@’%&ﬂ@lﬁbngﬂﬁwiﬁﬁoo MHz,

|”r)981 40639, §§9629§‘%1@é'°¥‘%'9h%@r!??§@%%’“§ 861d Bhplage 0o, 0.92, 0.75,
4,2, 84rifluoro-2- methyl bugrlc acid 111 to react with 6-piperazin-1

OthyRidBziMS SESHbEEAE M D-cyclopropylethyl)amide, the title
compound was obtained as a white solid (60% yield). 'H NMR (300 MHz,

CDCI3) 8 8.08, 8.00, 7.00, 3.50- &Q%WJE)ZZ %5 1.20-1.90, 0.90, 0.75,
0.45, 0.10. MS (ES+) m/z 400 (M+ AMPLE 14.5
6-[@- [(%(MMENWC&@.@HEXAN@@W@NVBME@M&N-\&L}F’MBW&
ZI NE-3- CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 14, making variations only as required to
use 4-methylcyciohexanecarboxylic acid in place of 4,4,4-triflucro-2-methyltbutyric acid
to react with 6-piperazin-1-yi-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide,
the title compound was obtained as a white solid (43% vield). 'H NMR (300 MHz,
CDCi;) 8 8.07, 7.09, 7.05, 3.89, 3.79, 3.64-3.70, 3.56, 2.40-2.60, 1.65-1.88, 1.50-1.62,
0.99,0.91,0.75,0.48, 0.10. MS (ES+) m/z 400 (M+1).

EXAMPLE 14.7
2-14-[6-(2-CYCLOPROPYLETHYLCARBAMOYL)PYRIDAZIN-3-YLIPIPERAZINE-1-
CARBONYLIBENZOIC ACID METHYL ESTER:

Following the procedufe of Example 14, making variations ohly as required to
use phthalic acid monomethy! ester in place of 4,4, 4-trifluoro-2-methylbutyric acid o
react with B-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the
title compound was obtained as a light yellow solid (97% vyield). "H NMR (300 MHz,
CDCl;) 8 8.02-8.06, 7.96, 7.88, 7.60, 7.48, 7.30, 6.98, 3.72-4.02, 3.54, 3.33, 1.49, 0.74,
0.45, 0.08. MS (ES+) m/z 438 (M+1).
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CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE Following the
procedure of Example 14, making variations only as required to 10 use
3-methylcyclohexanecarboxylic acid in place of

4,4 ,4-trifluoro-2-methylbutyric acid to react with
6-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide,
the title compound was obtained as a white solid (27% yield). 'H NMR
(300 MHz, CDCI3) 6 8.06, 7.99, 6.99, 3.89, 3.79, 3.65-3.72, 3.56, 2.55,
1 20 1.86, 0.99, 0.92, 0.75, 0.470:MPMSIESS+) m/z 400 (M+1). 15

o R R DB R MR B T B RRRAN L IR BATYL ™

ZI N EYBJ RORHBEINE-ECREBORYEN AP KOPYE EARROBAMIDEY L) AMIDE
FOHOWF'!QIGWBVWE%@&EWM%&% TAABRNRUAIRRH OBVASs required to

required to_ 20 use 4-met %Ic cIohexanecarbOX}lllc acid in place o

of
B8 At BRI SGPIBR8AG Rpith™ Place of 4.4,4-trifluoro-2-
Bediyératzine lagtalp«ymela;zn matiBeepirizvagine agih {Adazutephapytetyijarnid €3-
nasihe Gam ‘i’h‘é’%é’?&ﬂ%l@gnﬁsv\%‘%ﬁ%nﬁ@Hda§4a3\6hMée@rd1§5'5}'\@féad) m.p.

(300" MHz, CDCI
E&io@é@ 1*65*”‘1‘%83(13%&? @D%@@ &)05'17695?57 Ghug. B18.918 %Es&§5 1.74,

mﬂ A081(M83) 024 B dIMPE Iilik (75 MHz, CDCIy) § 167.2, 163.1, 160.0, 145 4,
{4:[6-(2- CYCLOPROPYLETHYLCARBAMOYLiP\gRIDAZIN 3-YL]PIPER

]n@ tNEL46- S ARBONY EBER GBS AL MET HY CESTEH: Fofoling tel- 8.5
H R chiuEDf Emampte(d,1imaking variations only as required to 30 use
phthalic acid monomethyl ester in place of 4,4,4-trifluoro-2-methylbutyric

acid to react with 6-piperazin-1 -yl-pyridazine-3-carboxylic acid
(2-cyclopropylethyl)amide, the tit péuid was obtained as a light
yellowSohd KESe yir - [4 kb NMIR (GORUIVE TICRE BN BB 0 206.AZ86.1 -

1188, 760,45 30 P8 LIRS R ACA AT 1981 BARoP20 08

6-[4-(3,3,3-TRIFLUORO-2-HYDROXYEIHIEAMWPRROPIONYL)PIPERAZI
N-1- YH[Py. %EQMMES Y H@Sﬁs@ﬂa}xyhc acid (2-cyclopropyl-2-

vt e AR« o oS Bl
@&%aﬂuoﬁ@@%yaﬁeayfm%mgplpm@aﬂm1nyp[£ee of
f}vﬁuéryﬁii@(ﬂ%ﬁeﬁpﬁw DAY HE %@dfﬁlﬁe@%’%wﬂﬁo{ ) and Bu:NI (4 mg, 0.01 mmol).

6-piperazin-1-yl-pyridazine-3-carboxylic acid
The mixture was heated at 80°C overmght \Nater was added and the mixture was

extracted with ethyl acetate (2 x 15 mL). The organic extract was washed with diiuted
HCI, followed by bicarbonate solution and brine, then dried over Na,S0, and
concentrated. The residue was dissolved in small amount of dichioromethane and
purified by column chromatography eluted with ethyl acetate to yield the product as a
white solid (35.5 mg, 32% vield). "H NMR (300 MHz, CDCl,) 5 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+) m/z
464.3 (M+1), |

EXAMPLE 151
4-METHYL-2-({6-[4-(2-TRIFLUOROMETHYLBENZOYL)}PIPERAZIN-1-YL]-
PYRIDAZINE-3-CARBONYLIAMINO)PENTANOIC ACID METHYL ESTER:

Following the procedure of Example 15, making variations only as required to

use 2-[(6-chloropyridazine-3-carbonyljamino]-4-methylpentanocic acid methyl ester in
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methylbutyl)amide, the title compound was obtained as a white solid (55%
yield). m.p. 181-183C. 'H NMR (300 MHz, CDCI3) 8 8.07, 7.98, 7.01,
4.86, 3.92-3.81, 3.55, 1.74, 10 1.51, 0.81-0.68, 0.46, 0.09. 13C NMR (75
MHz, CDCI3) 8 167.2, 163.1, 160.0, 145.4, 127.1, 126.3, 122.5, 112.5.
76.8-75.6 (q, J= 117 Hz, C-19F), 44.6, 39.7, 35.3, 20.5, 85 4.8. MS

%ES&) m/z 416 (M+1). EXAMPLE 15 15 SYNTHESIS O
e WH%%W@T%%%M%?E)@@E&?R%W‘? hydroxyethyljamide to
rEhdPVIRI MN-@ARB@)@YMtW&@%WQh@BE&)EPM [t#R compound was

HYDR XYET T0 f [
%%a cyc opb_(')p ﬁ)g %&%ﬂf yl)am & é@n@wé)?ﬁ 8%‘#1%%3%8%%){)‘} % 5
A WwasTadfled0D, 81 BR didZalidredPs, £ GRmIdet- 7-&hd. 60.1095),95.
piperazin-1-yl-(2- trifluoromethylphenyl)methanone (86.7 mg, 0.33 mmol)
and BU4NI (4 mg, 0.01 mmol). The&égieée was heated at 80C overnight.

Water was added and the mlxtuﬁ:e)% t}gc@ed with ethyl acetate (2 x
15 mEJ4TRETRIGAIO BRIGET WaSB ARG IR SRAZIN-HE L FOlISIEd IYE-3-

bicarbonate sotieB@RA\BENG: ey EiiebRGENAASRA RARAR:

concentrated. The residue was dissolved in small amount of

dichloforfiRtiag s RicsRfHie @y eBIRIR A BHRFMALRERIR & IBfbAR ERAUIred to
@b y-acetate idadele theaproruict asdecywib feopglite(BHlantg, 32 acdeld- 'H

WP S S R T i iy v
BpemstanPHE AL ot v hepyijere s prorr tt@w!@ﬁ:z@mpound was obtamed as

P
AR INE 3 CABBON VAN O ENTANRIC AciD i TrvL ** 7 4@

ESERD. I‘—d'o%v'élﬁé tfﬁ@]oﬁo?:%dhpg of Qrﬁﬂﬂ@ ig m%@%anatlons only

as required to 35 use
2-[(6-chloropyridazine-3-carbon ]E41'§ thylpentan0|c acid methyl
ester in 11&%ace of 6-chlorop |da2|ne 3-carboxylic acid

(2-cyetbhid l’ﬂkﬁ@ﬁ&%ﬁﬁ) 46 Rt PRth pieradiiZY RIDAZINE-3-
-yl-(2- trifluomhﬂwhwﬂbmqﬂl@ﬂmm@b(wﬂ&mmmmwlmb,talned
asaw solid (36% f%) 4 g CDCI?ﬁ 3 8. 1 8.04, .

o, TR HotE e PO ARV Y s Tuiea to
qsgﬁ.@rg@cogﬁwmpf_@cggagxyhc acid [2-(4-metoxyphenylethylia rmde in place of 6-
chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyllamide o react with
piperazin-1-yl-(2-trifluoromethylphenylimethanone, the title compound was obtained as
a white solid (12% yield). '"H NMR (400 MHz, CDCl,) 3 8.04, 7.93, 7.74, 7.63, 7.56,

7.36,7.12,6.92, 6.81, 4.08-3.46, 3.33, 2.87.

EXAMPLE 15.4
6-[4-(2-TRIFLUOROMETHYLBENZOYL)-PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (3-PHENYLPROPYL)AMIDE

Following the procedure of Example 15, making variations only as required to
use B-chloropyridazine-3-carboxylic acid (3-phenylpropylyamide in place of 6-
chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl}amide to react with
piperazin-t-yl-(2-triflucromethylphenylimethanone, the title compound was obtained as
a white solid (15% yield). 'H NMR (500 MHz, CDCl3) 8 8.05, 7.93, 7.74, 7.63, 7.56,
7.39,7.29-7.13, 6.92, 412-3.29, 2,68, 2.02-1.83.
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6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-
3- CARBOXYLIC ACID CYCLOPROPYLMETHYLAMIDE Following the
procedure of Example 15, making variations only as required to 10 use
6-chloropyridazine-3-carboxylic acid cyclopropylmethylamide in place of 6-
chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to
react with piperazin-1-yl-(2-trifluoromethylphenyl)methanone, the title
compound was obtained as a white solid (31% yield). 1H NMR (500 MHz,
CDCI3) 68.16-7.88,7.75,7.68-7 .46 AT4bBE/1 680 4.17-3.64, 3.21-3.12,

o 1 B e B S e RN YRGS

3- CARBOSARROXTHIT [AGONEEFREHY PR ERYEEIXX) E]MW IDE
FO"OW#}Q&&%@%%E%&E@@@PA%@ m%ﬁﬁﬁﬁvﬁ&ﬂﬁ@@mﬁs required to

required to 20 use 6- chIoropyrl azine-3-carboxylic ac

Tﬁe(g ﬁ?&&%ﬁé‘ﬁ%?eﬁﬁﬁf%&&ﬂ%ﬂé%é‘bf% orophenoxy)ethyi]amtde in place of 6-
citoepyrittaiees Jadripaiy| macid-C3 sbywlapropyly2rhygkthywrtihidiatmiida dowith
FRRSLYR. A %EM%M&%%HM@%%%WQXQW}?é*&%ﬂ%%n@%é@'%btamed as

compound’was obtained as ‘a white solid (12% yield). 'H NMR

THUBFYIS 08 dzidy. 14 NME(4PGIH2, @@@25 %@2 86091747 HeL54d57,

338722807 20 EAOMRIFslEn A4 02-3.32.
6-[4-(2-TRIFLUOROMETHYLBENZOYL)-PI

PERAZIN-1-YL]PYRIDAZINE-3- CARBOXYLIC ACID
(3-PHENYLPROPYL)AMIDE FoloWiNg tielrécedure of Example 15,

mak'@%’%ﬁ'%ﬂﬁﬁ@@ﬂ@@sWL%H@Z@QLH&?PERAZ!N 1-YL[PYRIDAZINE.3-
6-chloropyridazine-3- carbox ic acid (3 Fy o%}gaml e |n lace of 6-
chioropy S B BAIE 2 BTG P o
react vthiopipe rina mibodd@-<riff itrarmeshdp heskyhmethattoneyrlyeatittequired to

R o Y SR e gl e ot

@gogygga;lg@Slqa{tE:mM@q_cE@g:yy@qm@glﬁmydroxyethyl yamide to react with
RSN R R Rﬁezth%'nén\él-}ﬁé( RI&beth Ptlrdtwas obtained

!gbARBOXY Ig: 4- |\g 75
oG A5 or R SR R LA O ol GL4: 763, 7.66

Tebfu ifelt6. a6 BLhl8ropyeidAhe- 3- carboxyllc acid
[2-(4-chlorophenoxy)ethyllamide in place of 6-

EXAMPLE 15.7
B-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID [2-(2,4-DIFLUOROPHENYL)ETHYL]JAMIDE

Foliowing the procedure of Example 15, making variations only as required to
use B-chloropyridazine-3-carboxylic acid [2-(2,4-difluorophenyl)ethyllamide in place of
B-chicropyridazine-3-carboxyiic acid (2-cyciopropyl-2-hydroxyethyl)amide to react with
piperazin-1-yl-(2-trifluoromethyiphenylimethanone, the title compound was obtained as
a white solid (33% yield). m.p. 179-181 °C. "H NMR (400 MHz, CDCl;) & 8.04, 7.91,
7.75,7.61,7.37, 7.30-6.89, 4,09-3.66, 3.38-3.32, 2.88. MS (ES+) m/z 520 (M+1).

EXAMPLE 15.8
B-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID (3,3-DIMETHYLBUTYL)AMIDE
Following the procedure of Example 15, making variations only as reqguired to
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chloro-pyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to
react with piperazin-1-yl-(2-trifluoromethylphenyl)methanone, the title
compound was obtained as a white solid (13% vyield). 1H NMR (400 MHz,
CDCI3) 8 8.27, 8.05, 7.74, 7.64, 7.57, 10 7.37, 7.25-7.20, 7.00, 6.85-6.82,
4.02-3.32. EXAMPLE 15.6
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-
wsE ARBOSVTIfRZEBrparbpic et bEinekyiethsidavitiagss of 6-
&Qdiﬁwméhm@m@@ﬁw@w @@mm@d@rmm%maamnylwyda% react with

ure chloro rd zin rboxyli¢ aci .
f llf' etr% eciwfﬁ Il ‘f) e(ff:jllan rég_,%e%ﬁ’e compound was obtained as

UOI'Jp enox ace 0}
ahtbitesmiida 2% ﬁwbwwmad@mwelmy@am BBPeTHRA) ABHET(E7

TORCIAEN JhR01 2 ”3%%':4%15”@@%@@*13/@9“?%ﬁ')d@%thﬁi@(@slg%ﬁ?'%zy6
compound was obtained "as a white solid (49% yield). 'H NMR (500 MHz,

&) 3) 8 8.28, 8.05, 7.74, 7.63, 7.56, 20 7.35, 7.03-6.92, 6.87-6.81,
4.02-3.30. EXAMPLE 15.7 6-[4-(2-TRI

FLUOROMETHYLBENZOYL)PIR JPYRIDAZI NE-3-
e ENY

CARBOXYLIC ACID [2-(2,4-DIF L)ETHYLJAMIDE 25
Follofilg@héRFaddanre i Bxahiidl4S Y makriRrsti Bidna-BniREAZINE-3-

{gq(gired ?Aﬁggﬁmbmmimn@ﬁﬁm%wpa@iﬂwmETHYL)AMiDE

UOJ‘ m
ool R R ETE R B omspganims v gharme ©
meéadnlmepypmemmawqwmfmwﬁmwwhmwwmhwtbm@amh@etm@tace of
8%@%&1&%%@@%%9 cadd| ?é&l%@%ﬁ’ﬂlﬁ)@%?s@nﬁ%%&e&t with

NMR 0 MHz, CDCI3) 6 8.04, 7.91, 30 7
@'861 -g-ggtafisromethyphepdmethangne. ékmfe e EoRmRMsIRVes ghtained as
51[\411(8&% E&JQWETNMEB(EWM#)EWB&EIBB%‘GB] RYRIDALl 7 57,

NE:3, GRRBOXYLIC ACID (3 DIVETYBLIYLIAMIDE 35 qlonig, 1

e procediire of Example 15, makirig variations only as required to 11
{Iset6-srdrtpyritieZihe-3-carboxylic acid (3,3-dimethylbutyl)amide in place
of 6- chloropyridazine-3-carboxylic acid

(2-cyclopropyl-2-hydroxyethyl) ;‘g}gﬁ act'
piperazin-1-yl-(2-trifluoromethyl M?’r!n th%ﬂ ne, the titte compound was
obtaifeld-#%- TRIWhIOSIM ETFOS LBEINY, CH INMIRER AW IMHZY IGD B) Z8\NEH 3-

7.83-7.72,7.64 o 2vi-REn8 éﬁ%@ﬁ%@%ﬁ%ﬁﬁ%ﬁﬂtﬁ
1.57-1.52, 0.96. MS (ES+) m/z 464.6 (M+1). EXAMPLE 15.9
Following the proce ure of Exampie 15, makmg variations only as required to

use 8-chloropyridazine-3-carboxylic acid (3-cyclopropylpropyl)amide in place of 6-
chloropyridazine-3-carboxylic acid (2-cyclopropyt-2-hydroxyethyl)amide to react with
piperazin-1-yl-{2-trifluoromethylphenylimethanone, the title compound was obtained as
a white solid (28% yield). "H NMR (400 MHz, CDCl;) 8 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,
0.068-0.04. MS (ES+) mvz 482.2 (M+1).

EXAMPLE 15.11
4-[6-(2-CYCLOPROPYLETHYLCARBAMOYL)PYRIDAZIN-3-YL]JPIPERAZINE-1-
CARBOXYLIC ACID T-BUTYL ESTER
Following the procedure of Example 15, making variations only as required to
use 8-chioropyridazine-3-carboxylic acid (2-cyclopropylethyl)amide in place of 6-

chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyllamide to react with
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6-[4-(2-TRIFLUOROMETHYLBENZOYL)PI

PERAZIN-1-YL]PYRIDAZINE-3- 10 CARBOXYLIC ACID
(2-PHENYLCYCLOPROPYLMETHYL)AMIDE Following the procedure of
Example 15, making variations only as required to use
6-chloropyridazine-3-carboxylic acid (2-phenylcyclopropylmethyl)amide in
place of 6-chloropyridazine-3-carboxylic acid

PIRelAABSr A RALLOKYT GRifb i idARier tdhrelite @AtAPound was obtained as a white

Q&R&r@#% Tty Z‘H'WC{WWWPW& %@a@@v@ér@éﬁl%wnﬂs&m
obtained as_15 a white solid (25°/¥| Id) 1H NM (400 MHz, CDCIB) 6

5.0-8903 07 78 2644 4p-5 70 70055 94 M {Ep 17/ % &P W,

4.09-3.32, 1.92-1.86, 1.47-1.38, 1.01-0.96. MS (ES+) m/z 510.4 (M+1).
EXAMPLE 15.10 20
6-[4-(2-TRIFLUOROMETHYLBENZOYLPIPERAZIN-1- YL]PYRIDAZINE-
3- CARBHRHRAEY RBP WREY G O taSIdN LFRTPRASNVIT ElF S dtmegNE-3-

the procedure@&ﬁgmpmdmmw@mmFomasvgmmmo use

O oA e BeALa I acid oY ORLRRY REABAR 0B e 1
of 6 chloropy azine- car

(@@ﬁ@bw@pw@ﬁm@mﬂw&m@ 1@ 1evstenuethy Bhyl)amide in place of 6-

ST o S e

PR TS RO g7ins SeS9EPELAG yas phiined as o
White- £d0id, (4734 ieRB, O-WIQMF{SQLC@ 4848, T, PEN 1247 BIS §BS:+.8w21.60, 3.93-

T OB LT AR BRRIER OB REAS KA ST JbEE ™

ZIKBE-MTCARBOXYLIC ACID T-BUTYL ESTER Following the procedure
of Example 15, making variations only as required to use

6-chloropyridazine-3-carboxylic %gg\l&fp%c %p{gpylethyl)amlde in place of
6 35 chloropyridazine-3-carboxy

(2-cy@laprGpRIEhyErisiapet Y anBERIZON A RIRAZING 1-YL]PYRIDAZINE-3-

piperazine- lcw@@swfz@Cmrpyéydseﬁw@ﬂs@ﬁﬂ@mmmm]gﬂﬁ@@ta'ned
as a white solid (47% vyield). 'H NMR (‘400 MHz, CDCI3) 6 8.04-7.9

6.97, 3FEIoYER WBI9CE9Ue AEXFP'S 12518518 ‘Eﬁ‘@ i8S 9635 aguired to
Ws G&Sﬂ@rm&z@iﬁr&(Watbo&yﬁé(MQESJﬁJbﬁ)phenyi)ethyl amide in place of 6-

@%&B@TA@%&@ Sibodies E%@%Q?LPEEF%@%@XHBJ RRE& witn

ARBOXYLIC A DE Following
fHespraietniké ol EyarerprRn Wﬁakm@ewméf@ﬁwea%aawwwawﬁamed as

6-hles eBYa dRZiInedyarpoXIiR 261D (Arey capoapyeths) aride inplese phe,
9.3757.35, 7.26-7.24, 7.01-6.90, 4.10-4.03, 3.80-3.70, 3.36-3.33, 2.92.

EXAMPLE 15.14
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID [2-(4-FLUOROPHENYL)ETHYLJAMIDE

Following the procedure of Example 15, making variations only as required to
use B-chloropyridazine-3-carboxylic acid [2-(4-fluorophenyl)ethyllamide in place of 6-
chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyllamide to react with
piperazin-1-yl-(2-trifluoromethylphenylymethanone, the title compound was obtained as
a white powder (58.8% yield). 'H NMR (400 MHz, CDCl;) & 8.05, 7.92, 7.72-7.786,
7.66-7.54, 7.38-7.34, 7.20-7.14, 7.0-6.94, 4.10-4.02, 3.92-3.84, 3.80-3.68, 3.37-3.36,
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10 chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide
to react with piperazin-1-yl-(tetrahydrofuran-2-yl)methanone, the title
compound was obtained as a white solid (47% yield). 'H NMR (400 MHz,
CDCI3) 6 8.12-7.88, 6.97, 4.64-4.60, 3.93- 3.42, 2.56-2.35, 2.10-1.93,
1.52-1.38, 0.84-0.62, 0.50-0.38, 0.17-0.05. MS (ES+) m/z 374.3 (M+1).
15 EXAMPLE 15.13 6-[4-(2-TRIFLUOROMETHYLBENZOYL)PI
PERAZIN-1-YL]PYRIDAZINE-3- CARBOXYLIC ACID
[2-(3-FLUOROPHENYL)ETHYL]JAMIDE Following the procedure of

Example 15, making variations H}é %a#l)rqg to 20 use
6-chloropyridazine-3-carboxylic aci @Q -fluorophenyl)ethyllamide in
placefolt62cHRFaHARRMET 30 BENENY ARPERAZIN-1-YLIPYRIDAZINE-3-

(2-cyclopropykRetysiraxyeinyhamigetioJepe MiENY L) ETHYL]JAMIDE
piperazin-1-yl- 2-trif|uorometh@yl hen I?methan ne, the title compound
JSHetaa e

/ was
obtaine@ R4 IAR S5 H RIVIR TS VRILLTE SrlYa7 B ed ©
Ts0B-thittoffy6dazibs.3-TtB8Bo%\85,atid 62/ 24 L3100k6 180 eth1DrdiG38 in place of &-
B RIS A P S o RTER s o resct win
RIREREROXIYLHE KM PR PO IS SR ARMBR ROWGRiAGained as
hermepeduee gExaYIBle) 13- Malingvaniaiens ool 83 e Tires! 10780 72,
tis Grehlorapyrlazing S-palondlic,agid B4 Muoiaphemysiaylamide 1p o o0
place ot8- chloropyridazine-3-carboxylic’acid
(2-cyclopropyl-2-hydroxyethyl)amide to react with
piperazin-1-yl-(2-trifluoromethylghenypnetihangne, the title compound was
obtained as _a white powder (59.8% ieldg. 'H NM%OO MHz CDCI?;\)l 6
8.05, 716427 P YERGNRT: .%&?%’3%%9‘( P EBAZN 17135 BRI DAZINE-3-

4.10-4.02, 3FRBBAYRIBOAR E8[23(3/GBISBRUPHERYL EXAMEARIITE: 15

6'[4'(2%%%%%%!\4@ ELRENACEHBIERA '%‘r?éﬁ’dﬁ%f@@é@&ﬁ'ed to

3- 5 CARBOXYLIC ACID [2-(2-FLUOROPHENYLJETHYL DE

PS5 SviMgraRY ot BB FPERAMBRAIS: (eI RARIMISHY BRTyide in place of 6-
tamdbeditaZiree Scaheiepy Hdrzipaepropxylinggitxyethyjamide to react with
2-(2-fluoro Dethyllamide in place. of 6- chlpropyridazine-3-carboxylic
o A e P SRR Bt Wl o

piiseicl Q@R ITIdEBIGtIAphER H)REtFRRBHSS, (RO B ©BIPOUAB WSS,
okaineskas 35 7 25 7.15 7.00, 4.10, 3.95-3.66, 3.38, 2.90.

EXAMPLE 15.17
B8-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]IPYRIDAZINE-3-
CARBOXYLIC ACID [2-(3-CHLOROPHENYL)ETHYL]JAMIDE

Following the procedure of Example 15, making variations only as required to
use B-chioropyridazine-3-carboxylic acid [2-(3-chlorophenylethyilamide in place of 6-
chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with
piperazin-1-yl-{2-trifiuoromethyiphenyl)methanone, the title compound was obtained as
a light yellow powder (59.6% yield). 'H NMR (500 MHz, CDCls) § 8.05, 7.94, 7.75,
7.64, 7.57,7.37,7.26,7.24-7.19, 7.12, 7.00, 4,10, 3.95-3.66, 3.38, 2.90.
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10 a white powder (70.7% yield). 'H NMR (400 MHz, CDCI3) 8 8.04, 7.95,
7.75-7.72, 7.63, 7.55, 7.36, 7.22-7.15, 7.05-6.97, 4.07-4.02, 3.89-3.83,
3.79-3.67, 3.35-3.32, 2.96. EXAMPLE 15.16
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-
3- 15 CARBOXYLIC ACID [2-(4-CHLOROPHENYL)ETHYL]JAMIDE
Following the procedure of Example 15, making variations only as
required to use 6-ch|oropyridazﬁ‘i€éw1%5§o&)ﬂlg acid
[2-(4&pambprefyl) SRQIAATIHY LB PRGOS Yif 64 e Ry id A ZirdISHO A bikyse

acid (2-cyclopropyk E{b’ﬂ%%%%}&ﬁ%@‘-@ﬁé&%@%%ﬂzmme

piperazin-1-yl-(2-trifluoromethylphenyl)methanone, the title compound vvés
obtain&@!e¥/PS &rghegetdR B%E«?@@FF( 1BomnERg vRIiaione eshoamesuired to
P EIN I8 SlHd =R T- T bokyBia, abiB82 HB5n ip2Epyl) Amide 00 phddof 6-
%“95-3.6.6, 3.38,.2.90. EXAMP

LR TSRO B RO R BN EIIRIE B 557 10
M35 ARBUNYICRGDERyY(BretipTRe Pty EYEPRvd AR DEtained as
§ alneina e piosryia gl EvaGiRie 360 RNgNerAHoNs OnyR 68, 7.57.

required to use 6-chloropyridazine- -carbo>[(9/I|c
Tﬁ%ﬂcﬁ%r?)ﬁﬁeﬁ)ﬂ%?hw AiNSIAR0 of €4chfStopyndaAnie® P Rattrdkylic

acid (2-cyclopropyl-2-hydroxyethyl)amide to react with pipe
razin-1-yl-(2-trifluoromethylphe he title compound was
obtained as 30 a light yellow po%%gﬁ%ga%g/?%%ld). 'H NMR (500 MHz,
CDCRJ48(8:08IFLODROMETHEL BERZ O RIF IPERAZINAL7Y 8, RIDAZIBE -3

4.10, 3.95-3.60ARBBXA 0@ ASHESXAMIPIEINYD-18/L -ETHYL)AMIDE
6-[4-(2-TRIFLUOROMETHYL

NZOYL)PI . - .
PERAfﬁQﬂ?ﬂ‘."PEﬁ‘?ﬁiﬁg&;ﬁ(ﬁE@ %ﬂﬁ&%%ﬂakm&@nanons only as required to
(RePaHEN VAR ROENE FAAIDE S idr(g-theherytddyiretiof Eraidspie iace of 6-

SRS, NREAHORS QRN AT BRMTENARIGHHISN-2-hydroxyethyl)amide to react with
6-chlorop rlda2|ne-3-carbox%)llc acid (2-phen

_ _ ylprop iIeaml e in place of 6-,
RO A S B R S BB S ARG AR i ed 2
seRek MBI BHPEERZI% byl R -t sab yphe gD C1gthanon g, dse ite, 7.64,

0, S I a whit W, % yiel H NMR (500
T e 7o Peb s SRR DA S %5 250 7 12, 6.2
3.98, 3.80, 3.74-3.60, 3.53, 3.28, 3.00, 1.28. 10 EXAMPLE 15.19
6-[4-(2-TRIFLUOROMETHY LBENZMALIP FBERAZIN-1-YL]PYRIDAZINE-

3 CABR—[%S%%\TG%%L@J%IEQO Zé%lﬁﬂ%lngé?I%ﬁ’gﬁﬁimI—QE]PYR%DAZiNEus-
CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE

Following the procedure of Example 15, making variations only as required to
use B-chloropyridazine-3-carboxylic acid {3-methylbutyl)amide in place of &-
chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with
piperazin-1-yl-(2-triffucromethylphenyl)methanone, the title compound was obtained as
a white powder (63.2% vield). "H NMR (500 MHz, CDCls) 5 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
8-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (4-HYDROXYBUTYL)AMIDE
Following the procedure of Exampie 15, making variations only as required to

use B-chloropyridazine-3-carboxylic acid {4-hydroxybutylyamide in place of 6-
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Following the procedure of Example 15, making variations only as

required to 15 use 6-chloropyridazine-3-carboxylic acid
(2-biphenyl-4-yl-ethyl)amide in place of 6- chloropyridazine-3-carboxylic

acid (2-cyclopropyl-2-hydroxyethyl)amide to react with
piperazin-1-yl-(2-trifluoromethylphenyl)methanone, the title compound was
obtained as a white powder (63.2% yield). 1H NMR (500 MHz, CDCI3) S
|7 08 Re3- ZBROXT IS RISE -y alapRe-2-BpdrroE e Eig s react with

Sip2ta3ifa .- 3-8BtrA98 oA AR HmMEM 2uBd 4titd iR compound was obtained as
FLU.OROMETHYLBENZOXL&P”DERAZlN-l-YL PYRI DAZINE-3-

TAHE AT AT BEMETAVEEOT A Bttt o Sty tRE: drételifie 7-57,
DBEXGsH.05, hekiag BT h5s6lp@Es required to 25 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-y|-(2-trif|tﬁ%é1’w§’ﬂlf@l Piéryl)methanone, the title
COMRPBHE-YZapr PlakrseloasE AV BERRCNR) FOSE3A ZiRd ) YL I WAMBRAGAE - 3-
MHz, CDCI 1 /2,7 7 . .
023,04, 5 BRPR UACEls B Crtprli By iACe
6-[4-(2FPiRIFIng TR @ MESTHNELES EXENOPE ] PI PERIAZ N BHATPO BRZENEFed to
FGARBEHIONbHFrinSAR4-ERFRRAK X B DYHYAMMAE SrRligRgifhside in place
cedure of Example 1%, m klgﬁ variations only as required to 35 use

o BRSO S CAr o ST 1A OB R Ty Shmees 1 B < react
Wit9 wheapyidad haHBoameityliptaig) methanone, the title compound was

: ) mide. 10 1, [ .
&%t%%&%@’%@_%"}?fﬁiﬁa}%ﬁqée%ﬁ% XQFd)t 835800 MHz cDCly) 5 8.28, 8.05,

piperazin-1-y ylphenyl)methanone, the title comipound was
6istaiRéd a6 8 Vitfife H3vdety 3000 yichs) A PBNMIR-B0D Mffz, 3515CI3) 8
8.05, 7.98, 7.75, 7.63, 7.57, 7.37, 6.99, 4.06, 3.88, 3.82-3.67, 3.52, 3.36,
1.70. 5 EXAMPLE 15.22 (R)-6-[4(2- @:

FLUOROMETHYLBENZOYL)PI R-X2¥PPYRIDAZINE-3-
CAKSIGHHATRAEID QRAMBROKBENZAEN PIFERAZLYAMIDIE YRIRAGRGE-3-

the procedus@ REEX& RN ERD BANEREsRISNS Il S FAYHIRNIS: 10

use (R)-6-chloropyridazine-3-carboxylic acid o )
(2-hyd &V_\QI_% PéﬂWHFﬁiafeﬁﬁaﬁ?ﬁgquf making vgna’uons only as required to
GsehBrépyiridagindd 3zcar3ooylivadid 42id y2ibpdopyl-2-ityshvizsethyhainitelace
ke é—e@%mpyridazine-3~carboxy!ic acid (2-cyclopropyl-2-hydroxyethyl)amide to react
with piperazin-1-yl-(2-triflucromethylphenylymethanone, the title compound was
obtained as a white powder {(64.5% yield). "H NMR (500 MHz, CDCl;) & 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. MS (ES+)
m/z 500 (M+1).

EXAMPLE 15.24
4-({6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBONYLJAMINO)BUTYRIC ACID ETHYL ESTER

Following the procedure of Example 15, making variations only as required to
use 2-{(6-chloropyridazine-3-carbonyl)amino]butyric acid ethyl ester in place of 8-
chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyf)amide to react with
piperazin-1-yl-(2-trifluoromethylphenylymethanone, the title compound was obtained as
a white powder (37.8% yield). 'H NMR (500 MHz, CDCl;) 8 8.05, 7.96, 7.75, 7.65,
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with piperazin-1-yl-(2-trifluoromethylphenyl)methanone, the title compound
was obtained as a white powder (64.5% vyield). 'H NMR (500 MHz,
CDCI3) 8 8.28, 8.05, 7.76, 7.64, 7.58, 7.44-7.32, 7.29, 7.00, 4.96, 4.08,
3.92-3.68, 3.61, 3.36. 15 EXAMPLE 15.23
(S)-6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRI DAZI

NE-3- CARBOXYLIC ACID (2-HYDROXY-2-PHENYLETHYL)AMIDE
Folloditg thPrietiidrBorEXamnple P2akify veithtibAs-onlSadESt) m/z 494

@equjred to 20 use (S)-6-chloropyridazine-3-carboxylic acid
(2-hydroxy-2-phenylethyl)amidein place of
6-chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide
to react with piperazin-1-yl-(2-tfialitheth§lghenyl)methanone, the title
K/Iol—r{”:Ep DCINC.%szggS 8. 05@37 76, gﬁézﬂf@%@ﬁ%wmm_ FWNMRZ@%OE-
z
105, 3 SPRBOT bt A5 FEREEEIET PG AR i e
15.24 Bel{@ufibg 2RE Rtocedure of Example 15, making variations only as required to

F&e%l@ T%%%%%&%P&%E@f@%kygf .4 &W&@i}!&@w Yamide in place

CARBONYLIAMINO)BUTYRIC STER 30 Following the
ﬁr@f@&i@ﬁf%&%ﬁr@i@oﬁﬂﬁ|ﬁ?jci/%%n%¥ﬁ$%r%!r§/%&M&&%‘MBB'EJ‘%@ to react

\art[(%ﬁh}@mpyrmz;nﬁh&mmﬁwﬂmwyfz}btﬁaﬁcmlmetﬁiw estgrdonalace of

chloro r|d |ne 3 I|c =2-h thy. i
th?éréeéi \#l)t/ plpe 2 9?@(9’ romm%%ggwﬁ )#5 %% he ‘tr% 6‘§ 774
Tohpovhd wastoBRarmed. @sﬁé?vﬁme?ﬁ&m& (328%. Yiel#RHHONIRMBA6 S +)
Mbzok ?})8805 7.96, 7.75, 7.65, 120 7,57, 7.37, 7.00, 4.16-4.04,
3.92-3.70, 3.56, 3.36, 2.40, 1.25. MS (ES+) m/z 494 (M+1). EXAMPLE
15.255
6 [4 (2-TRIFLUOROMETHYLBENZGIPLEPIBERAZIN-1-YL]PYRIDAZINE-

ﬁ?{f&ﬁ@&ﬁbﬁeﬁwﬁ NXM;PMFRWY&P'%%WM% 3
FoIIOW| the

grocedure of ExamELe 15, mak m@ variations onl

required to% BRI Are SRR AME i YLBUTYL) MIDE
(3- hyd%ﬁrﬁdﬁ@@ﬂ@%@ﬁﬂ%’lﬁﬁmﬁﬁp@ pleoeaRing variations only as required fo

Seelcummyiiags. 3 sl ool C-ovsiopon 2 I EINDRIE. oo

Y5 Feadt pipérazin henyhm thahone
gmlefgamyd@m@mrmlmab ANl apisHWIdEN RovsyRIEN )2 MR F@aC‘i with

R0k, ﬁ%ﬁ%érﬁrﬂ&h@&&%@%etﬁa@%né Ftﬁe ﬂt%%&r%%uﬂd)&as obtained as
3.92-3.67,3.45-3.32, 3.26, 1.76, 1.55, 0.88. M %

a white powder (46.4% ylelc{) H NMR (500 MHz, c 053 8.30, 8.05, 7.75, 7.65,
7.57,7.37, 6.98, 4.08, 3.88, 3.81-3.69, 3.64, 3.40-3.32, 1.80, 1.84, 1.30. MS (ES+)

m/z 486 (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 to
use B-chioropyridazine-3-carboxylic acid (2-ethoxyethyl)amide in place of 8-
chioropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with
piperazin-1-yl-(2-trifluoromethylphenylymethanone, the title compound was obtained as
a white powder (24.8% vyield). "H NMR (500 MHz, CDCl;) 6 8.18, 8.07, 7.76, 7.65,
7.58,7.38, 7.00, 4.07, 3.90, 3.83-3.65, 3.60, 3.52, 3.36, 1.20. MS (ES+) m/z 452
(M+1).
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m/z 494 (M+1). 15 EXAMPLE 15.26
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-
3- CARBOXYLIC ACID (3-HYDROXY-3-METHYLBUTYL)AMIDE
Following the procedure of Example 15, making variations only as
required to use 6-chloropyridazine-3-carboxylic acid
(3-hydroxy-3-methylbutyl)amide in place of 6- 20 _
chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to
react with piperazin-1-yl-(2-triflugpenrhginlseryl)methanone, the title

com j ' % yield).
MHz, 13) 6 8.30, 8.05; 7.75, 7.65, 7.87, 7-37,.98, 406, 3.88,
e R L POy B AN T S A e.
3.81-3.69, 3.64, 3.40-FFREPOY 4G ACIBEEWSYEIMIPmM/z 466 (M+1). 25
EEAXP%%IkE@%%[Iﬂ%Jﬁé%@WA BOH%];J?%%BA%ﬁ%@c%hﬂadniy as required to
‘(ﬁ‘%‘r"ﬂi@ﬁ’ PDSANABIE P YIfM d’f‘rﬂé%% %lb%’%?%%%%"ﬁ.%‘?,y”daz'“e"e"
raHking ivadatiGhsyololyrasyieoidrdtyetBl)asede to react with piperazin-1-yl-(2-
tﬁfﬁ]?;'&fm@}ﬂmﬁ?éH@ﬁi@ﬁf%ﬂ'&@&kﬂl&&%&%w&aﬁﬂﬂ%% Rlacepfi-solid
chloropyridazine-3-carboxyli¢ acid (2-cyclopropyl-2-hydroxyethyl)amide to
RAEIAR. FTHBr A7 512 OMMBRolroth &N, She i 754,
08 Bend \wess@tagned asgadvaite pewogr(2458% yield)3 1o B 1(560 NvR
CD 8,18, 8. .76, 7,65, 7,58, 7.38, 7.00, , 3.90,
W sE ko 5855 2 § Sho0 5 i3 4535 (k) 3B 1. 120 01278
ERAMPLE 464 81466[ 4424 TRIBLEDROMETH Y LBENZOY.LYBI (ES+) m/z 450.2
@ﬁRﬁ@gg(M}Q RIDAZINE-3 CARBOXYLIC ACID PENTYLAMIDE 5
ollowing the procedure of Example 15, making variations only as

required to use 6-chloropyridazine-3-carboxylic acid pentylamide in place
of 6-chloropyridazine-3- carboxytix adidlLE 15.29

(2-cyglop a2-hydr [ i inerazingyis(2; N
trifluogr(?ﬁg%éﬁtgzélgmet anonr(;%, tﬁei %ﬁﬁ%@ﬁ%ﬁ? v&a?"g %Ikr’féé Zalgl % 3
white soligARRIEYIkle)ARB.(FIBPFEEX YR JMRETOY MY iRt e

8-23, 7@%%5?:%%%%&%38@ @a%?gﬂ&%&rﬁ&ki&@ﬂaﬁ(:a@%@&gy %ﬁgﬁaquired to
1.62-1.55, 1.37-1.33, 0.95-0.81. 1 R, (75 Z, I 7.6, .
R R e 1o et SRy B e glace
ARA4; M @ yaidlakive: B Ca3%ha 219 3¢ig g2t s dpy iR S gathyhand8e (2 react
with piperazin-1-yi-(2-triffluoromethyiphenyiimethanone, the title compound was
obtained as a brown solid (75% yield). m.p. 236-240°C. 'H NMR (300 MHZ, CDCl;) &
7.90, 7.83-7.79, 7.75-7.73, 7.69-7.65, 7.54-7.52, 7.30, 4.29, 3.91-3.73, 3.43-3.32, 3.20-

3.11,2.81, 2.77, 0.95. MS (ES+) m/z 480 (M+1).

EXAMPLE 15.30
6-[4-(5-FLUORO-2-TRIFLUOROCMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-
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-chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react
with piperazin-1-yl-(5-fluoro-2-trifiluoromethylphenylimethanone, the fitle compound
was obtained as a brown solid (51% vield). m.p.: 186-189°C. "H NMR (300 MHz,
CDCl) 5 8.20, 8.04, 7.75, 7.22, 7.07, 6.98, 4.06-3.98, 3.91-3.71, 3.47-3.23, 2.45, 0.96.
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(M+1), 472.2 (M+Na). 15 EXAMPLE 15.29
6-[4-(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 6-chloropyridazine-3-carboxylic acid
(2-hydroxy-3,3-dimethylbutyl)amide in place 20 of

BE OBV HdéinEBUarbaeia, add. (216 oprepgl- 230y trdRySthymenites.6,

10 §9RCHWith piRerazinlad-A2 uikugromatnyloheaylimetsgano '?\ﬁstgﬁs‘lé‘?n/z 498

compound was obtained as'a brown solid (75% vyield). m.p. 236
fR-(300 MHZ, CDCI3) 8 7.90, 7.83-7.79, 7.75-7.73, 7.69-7.65,
7.54-7.52, 7.30, 4.29, 3.91-3.73, 3.43-3.32, 3.20- 3.11, 2.81, 2.77, 0.95.

MS (ES+) m/z 480 (M+1). 25 E
6-[4-(5-FLUORO-2- TRIFLUOR%@Q@%&OYL)PIPERAZIN 1-YL]PY
R BIAZ ANEE BEHY AR BCHYORARO N BCARBONY L)PIPERAZIN-1-YLIPYRIDAZINE-3-

(2- HYDROXY@A&WEE@MET%CM@ER@:W%'(')MW&}W@Ure of
o 30.use

6 chlorENUEBILE ORGSO AR e s By e

u‘a@I@@é’lIQﬁb@fﬂdmc}pﬁﬂmm@&rﬁ)@m}apr@pylethyl)amlde in place of 6-
&%ISV&:!?%QEM%%M&%%%%)@@@?C’i@ﬂfoﬁﬁ %%roxye’ihyl amide 1o react with

iperazin-1-yl-(5-fluoro-2-trifluoromethylphenyl)methanone, the title

Bl%’fﬁ‘élﬁ’n&y i “”b%f&’ﬁéﬂ%%ﬂ?&ﬁﬂ‘%ﬂﬂeeé %‘W%&W“HPB” s pfdRned as a
MR 300 (bidz yidld) CP8) kR0 5804z, LT 1. 32,77.0716398, %698-3.889, 131.3,

I A R e AR N R

451136)4!?74?43504M33)41 9,41.3,34.4, 25.7. MS (ES+) m/z 498 (M+1).5
EXAMPLE 15.31
6-[4-(2-METHYLCYCLOPROPANECARBONYL)PIPERAZIN-1-YL]PYRI
DAZINE-3- CARBOXYLIC ACIDRO Y EEPROPYLETHYL)AMIDE
Feb Ko (BiTd. U RRDesaRIFE GORRMETE Y BB ENEIDYLYRIRERAZIOR I HYPYRIDAZINE-

required to use 6-chlofopyRERRING 13- ‘A%RP?%NWLQM{DE

(2- cyclopropylethyl)amlde In place of 6 10 chloropyridazine-3-carboxylic

acid (2fQ/Q¥FIdHIA- Qr?\%ﬁ%@y@i@%}ﬁl.é 5o Makifiguakiations only as required to
pipesazinrbyfr@amesiylieyciopiapytmpthananeidhe sidescsipoisdpyasazine-3-

RS (R S s e e
ﬁqggg-gg_r'g‘g@@meggyg)}mﬂ npEimrEne, tgegtlﬂpg,ompound was obtained as a white
solid (31% yield), m.p. 162-164°C. "H NMR (300 MHz, CDCls) 5 8.05, 7.87, 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. °C NMR (75 MHz, CDCl,)
6 166.1, 162.9, 160.0, 145.7, 120.7, 127.2, 116.9, 116.6, 115.0, 114.7, 1126, 77.2,

46.4, 446, 44.4, 413, 39.4, 29.3, 261, 22.4, 14 0.

EXAMPLE 15.33
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID (4-METHYLPENTYL)AMIDE

Foliowing the procedure of Example 15, making variations only as required io
use 6-chloropyridazine-3-carboxylic acid (4-methylpentyllamide in place of 8-
chloropyridazine-3-carboxylic acid (2-cyciopropyi-2-hydroxyethyllamide to react with
piperazin-1-yi-(2-triflucromethylphenyiimethanone, the title compound was obtained as
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MS (ES+) m/z 360 (M+3). 15 EXAMPLE 15.32
6-[4-(5-FLUORO-2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PY
RIDAZINE- 3-CARBOXYLIC ACID PENTYLAMIDE Following the

procedure of Example 15, making variations only as required to 20 use
6-chloropyridazine-3-carboxylic acid pentylamide in place of
6-chloropyridazine-3- carboxylic acid (i?_-tcyclopropyl-Z-hydroxyethyi)amide
FoRitR s NIH e g TpI-(S-4f Oko- 2AMMID (SRMIY T KMyl néthd, 7.66-7.52,

naresthe tttescoomaudngs obtainet as owhite 5ol (I vigld) 3814033,
162-164C, 'H Wmoo MHz, CDCI3) 3 8.05, 7.87, 7.24, 7.07, 6.99

h#55180 0580- 5 81R 45> Wiz, GREH 55157658 B8 NRRA7S 2495
ORI @543 TE6, D591 180,0,2745, 12420 6127122 562 L1516, LEBO4E 4,

1414287120 404, 446 A 40239420 36903 %3400, 136

B4 E2- DR PG R OME T K88 BENASY.L)PIPERAZIN-1-YL]PYRIDAZINE-
3- 30 CARBOXYLIC ACID (4-METHYLPENTYL)AMIDE Following the

procedure of Example 15, makiq;g(\j/8 rfit_igr){%c?lly as required to use
6-chloropyridazine-3-carboxylic aci El\fll -methylpentyl)amide in place of 6-
¢hl6rEplHdarie-B XYM (2YEyidlarop) 2 i Brdiethy) Y BEXHZINE-
react with piperazioaRBcR Vit aemedvehen Buathapgaeghe title

compound was gbtained as 123 a white solid (36% vyield). m.p. 43-45 C.
'H NMR VSIS BBEAI ' & F1a7 8- 7055128 Vi igions oyls @greauired to
3:8 BB BI21BE;Bchth B2, B0 31neSrY/Ib8y l B6idk 3B pldcB@fl612,

&ﬁ?e&ﬁ@d%@é@amm@?@c‘% %%_%fc%ﬁ;&@%ﬂy&%@%eﬂg@a%éé%%aa with
149.5,7149.4, 134.4, 132.4, 129.5, 129.2, 127.2,7126.9, 126.8, 112.6,
RiPergzing 14/l 4B-8u018-4; 5flyaromednyiohery!srehanene, dhegittecompygd was
88ilinéd ds 8%&@3&%&-@%/@@%9- 'MENRS 2D R4 43¢ 513,0886.86,

+
AR o L BRI T AP A BRe PE RSV B RN 5, 338
RISAZBNE- 3H B48 ARBOXYLIC 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-= 015/

(2-RyclopionyR-byrRaXyeOROMATE YO BEAT WL PIPERAZIN-1-YLIPYRIDAZINE-
piperazin-1-yl-(5-{uoie -ty Rrompshyinie Y e saipe title
Compoggﬁiovv\é%sg the procedure of Example 15, making variations only as required to
use B-chloropyridazine-3-carboxylic acid (3-methylbutyl)amide in place of 6-
chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide {o react with
piperazin-1-yl-(4-fluoro-2-trifiucromethyiphenylimethanone, the title compound was
obtained as a white powder (63.8% yield). "H NMR {400 MHz, CDCi;) 8 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
6-{4-(2-FLUORO-8-TRIFLUCROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-
3-CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE

Following the procedure of Example 15, making variations only as required to

use 8-chloropyridazine-3-carboxylic acid (3-methylbutylamide in place of 6-
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15 obtained as a white powder (28.3% vyield). 1H NMR (400 MHz, CDCI3)

6 8.05, 7.86, 7.78-7.75, 7.28-7.22, 7.12-7.08, 7.02, 4.08-4.01, 3.91-3.86,
3.82-3.68, 3.55-3.46, 3.38, 1.73-1.65, 1.56-1.48, 0.94. EXAMPLE 15.35

20
6-[4-(4-FLUORO-2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PY
RIDAZINE- 3-CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE Following
thiorREERaeco} EXRMPIEC BSichidiahe AripiaYiofrd SHEX vethdoriiisie te raset with
ﬁ&?ﬁﬁ%d@m@%&&rm&wﬁaﬁﬂ;ﬁ%m@%ﬂh@%ﬁﬁﬁ@tmmﬁﬁ)@wﬁi was

SRR A2 MG AP LRERD SO Mg oot niond 5.

ThETHII6 50N R9aT16E, I , dbaifcH A% 86vehTe PowdanB3.880 yikd).68] 1.52, 0.94.
NMR (400 MHz, CDCI3) 6 8.08, 7.85, 7.48-7.46, 7.41-7.32, 7.02,

4.08-4.05, 3.95-3.88, 3.80-3.68, 3.52-3.45, 3.35, 1.73-1.68, 1.51, 0.94. 30
EXAMPLE 15.36 6-[4-(2-FLUORMITRIFIBROMETHYLBENZOYL)P!

PERAZIN DWLIRYRUBAKINGEY SFOARBERYAIA AGIRIDAZINE-3-CARBOXYLIC
(3-METHYLBUTYL)AMI l?p’ }Q Example 15,

making variations only agléeétﬂreiq 0 us éymgro@ﬁ%azme 3-carboxylic
acid (3helsthinbdng eiedduie pfdcxoidel 1a orbigyeitRiking Qlydd egliced to

agéde(%r@aﬁiQyﬁr(%%h&mfiaﬁyﬁmﬂaﬁmmhwm}?#made in ?riac?tof 8-
erazin- uoro- rtiy meth p e ethanone e itl
e A CR bl S R Ry A

Mibdz 222D CABY SBdF6ioTob ey behab o3 the . Bl 7odinotiddvBa9bbtained as a

%»ﬁfe %Jv?de’% i 3o el Ot R BRbolnmde, ey £ OMP S $227 38, 7.03-

_@@Mﬂi@:@)ﬁ%@@ﬁr@@%@ﬁﬁﬁ@xzmﬁﬂﬂ]rﬂ\mnﬁ&leE 3-CARBOXYLIC

ACID (3-METHYLBUTYL)AMIDE Following the procedure of Example 15,
making variations only as requir

6-chloropyridazine-3-carboxylic g?:(léwméjfgy?gutyl)amide in place of 6-
chl6rpi#idEzin eE3-BANIDXIIG-&ME (D CHREMIA I 2RIB NSy B R Rt tor -]
react V‘WR%%@?E%MF@@X@U@A@iﬂ?{gﬂ@‘?éﬂ@ﬁﬁ@ﬁ?\‘hﬁﬁlﬂ AMIDE

compound was obtained as a white powder (42.2% vyield). 'H NMR (400,
MHz, G348 6 Procagur?. REE%%‘#@F"P 93 6‘@‘7“& Y)aﬁaé@“% YPyPgsequired to
BsBBIHBrdny3idz6%-3-.6drb0:9Hc 26id (2-cyclopropylethyl)amide in piace of 6-

chioropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyhamide to react with
piperazin-1-yl-(2,2,3,3-tetramethylcyclopropylymethanone, the title compound was
obtained as a white solid {35% yield). 'H NMR (400 MHz, CDCl:) 6 8.07, 8.01, 7.01,
3.91-3.89, 3.81-3.65, 3.57, 1.21, 1.19, 0.79-.072, 0.49-0.46, 0.11-0.10. MS (ES+) m/z
400 (M+1).

EXAMPLE 15.39
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID (2-METHYLCYCLOPROPYLMETHYL)AMIDE

Following the procedure of Example 15, making variations only as required to
use B-chloropyridazine-3-carboxylic acid (2-methylcyclopropylmethylamide in place of
6-chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethylamide to react with
piperazin-1-yl-(2-trifluoromethyiphenyl)methanone, the title compound was obtained as
a white solid (26% vyield). "H NMR (500 MHz, CDCl,)  8.06, 7.96, 7.75, 7.65, 7.58,
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EXAMPLE 15.38 6-[4-(2,2,3,
3-TETRAMETHYLCYCLOPROPANECARBONYL)PI PERAZIN-1-YL]-
PYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
Following the procedure of Example 15, making variations only as
required to 20 use 6-chloropyridazine-3-carboxylic acid
(2-cyclopropylethyl)amide in place of 6- chloropyridazine-3-carboxylic acid
(ZRyCiBbropiA-2-Hydt SRye @iy faRtidet® redetifith 'plgefa@m0i71-0.80, 0.64-0.72,
oyld2.28,8-sstmretindcycinprapyhmsathanpne, the title compound was
obtained as a white solid (35% yield). 1H NMR (400 MHz, CDCI3) 8 8.07,
8.01, 7.01, 3.91-3.89, 3.81-3.65, 3.57, 1.21, 1.19, 0.79-.072, 0.49-0.46,
0.11-0.10. MS (ES+) m/z 25 40BXMMBLEEMMAPLE 15.39 6-[4-(2-TRI

FLUOR%&?W¥HBW@X%§WWRYB)&Y@@Q@ BErZINE-1-
CARBOXYLIC ACID (2-METHYLCYCLOPROPYLMETHYL)AMIDE 30

Following the procedu@és‘gﬁ%%ﬁéaﬂprﬁéQHﬁY\}aﬁﬁﬁgﬁ% only as
requirgtbliowirgpibechlocopymidaZiixeBptanioxytikisgichriations only as required to
-me | I ide f L
%%ﬁé%%ﬁ%%%%@%%%%y,E%%?@ﬁi@%ﬁ@%?ggﬁm%;%Q'y%ﬁ ShSmide
%Emr%ﬁ‘nﬁiﬁe%ﬁ?ﬁxﬁﬂﬁ@dtﬁ#m EpyighxipmetRdisREcteraaet with
SipERgHBd WaskeRjad wskaso @awvbiterstis 125 %o yieddhdi A\MB4HRA MHZwhite

061555 ok SRASBGIE EDG08 5 B b se0es 2o

0.3910745,07325 0 B0 MBSEESin B8\ M*1). EXAMPLE 15.40 5
4-[6-(3-METHYLBUTYLCARBAMOYL)PYRIDAZIN-3-YL]PIPERAZINE-1-
CARBOXYLIC ACID T-BUTYL ESTER Following the procedure of
Example 15, making variations c?rﬁ{i\ iéd to use .
6-chlgrppyzitdazinie)BRAMMBIHICLBEN LW A BaE v deLiiP pRICAZ{NE - 3-
chloropyridazing;3s i id (2- 525 amide to
react with 10 ﬁéﬁ%ﬁ%ﬁ@gﬁbﬁgiﬁyﬁ%ﬁ%‘%@b%tgs%ﬁlt e compound

was obTalleainadhe ree s @Y E39mpiEIdS. MAMRVEElMEeNt BEISyred to
8:03-dnitfofyRdad 3388031, a1l 2-4yRRrdutife thypRntdbin MRJIESB-
SRR b R T N D P P RO DL BPR SRR it
BPTARBOXYRTIACIBNEVGIr@BUEYArETE Yig AN DETRolowingsthbtained as
RGRIVES AL FPARIR LD MR 4aHaNAZS O 3% BOYIFeE407 73, 7 57, 7.35,
6.98, 4.03, 3.89-3.66, 3.40-3.31, 2.36, 2.09-2.00, 1.92-1.57. *C NMR (75 MHz,
CDCly) 5 167.6, 134.3, 132.4, 129.5, 127.2, 127.0, 126.9, 126.8, 126.7, 125.5, 121.8,

112.6,46.4, 44,6, 44.5, 41.3, 37 8, 36.5, 33.7, 28.3, 18.6. MS (ES+) m/z 462.3 (M+1).

EXAMPLE 15.42
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]JPYRIDAZINE-3-
CARBOXYLIC ACID HEXYLAMIDE

Following the procedure of Example 15, making variations only as required {o
use B-chloropyridazine-3-carboxylic acid hexylamide in place of 8-chioropyridazine-3-
carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide o react with piperazin-1-yl-(2-
trifiuoromethyl-phenylimethanone, the title compound was obtained as a white powder
(35% vyield). "H NMR (300 MHz, CDCl;) 5 8.02, 7.85, 7.72, 7.56, 7.34, 6.87, 4.00, 3.90-
3.64, 3.48-3.28, 1.58, 1.29, 0.85. ™*C NMR (75 MHz, CDCl;) 5 167.6, 162.9, 160.0,
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use 6-chloropyridazine-3-carboxylic acid (2-cyclobutylethyl)amide in place
of 6- chloropyridazine-3-carboxylic acid
(2-cyclopropyl-2-hydroxyethyl)amide to react with 20
piperazin-1-yl-(2-trifluoromethylphenyl)methanone, the title compound was
obtained as a white powder (47% vyield). 1H NMR (300 MHz, CDCI3) 6
8.02,7.74,7.73, 7.57, 7.35, 6.98, 4.03, 3.89-3.66, 3.40-3.31, 2.3
YB$.2186,31 TRB 5RUBA RIVIR @A5AMI4S; 9c13?é1@)@f6%‘%361%49, 4fizh 394

329,201 02 5127.6, 126. 93 2653 126. %0 1 264H(\:21.8, 112.6, 46.4, 44.6,
445, 41.3, 37.6, 36.5, 33.7, 28.3, 18.6. MS (ES+) m/z 462.3 (M+1). 25
EXAMPLE 15.42 6-[4-(2-TRIFLUOROMETHYLBENZOYL)PI
PERAZIN-1-YL]PYRIDAZINE-3ESARBEXN.4@ ACID HEXYLAMIDE

FOHO@UQQ[ %@Q@%RM@M&E@YQ}WW@W‘?W @%AZI_N E-3-
required to u orop -3- i X ein
place of 6- chI %&%@Hg AL %?é’ §$é§cé&w E%&SY[SAXA?D”E
(2-cyclopitopyietie drosgesis hhnde e rea cnalithgpiperdinims Dyl @ required to

{l [
e e M g s,
RSOy RAEG 73 &%@Wb@aﬁ%@ %‘993%‘ 2 ésdrm@t@%@mmwﬁmt with
Otz NdHizZ, 1G,'DQLB)ﬂﬁo%ﬁ%&h&@ﬂ&yﬁﬁ&&aﬁ%ﬁd%&;t[b%ﬁ;pﬂ:ﬁﬁc&wé&ﬁLﬁamed as

S5t AR A8 el IR G e S fog g 28 e e 73,

699. (QOTJRCﬁFa_WTH%B’EZ\HZD%)PTF@ERWHI\&&N?.@F’W‘HB@MWE
80%%5@%%H%%d%%%%%%%&oi’zﬁéwwﬁ %"Q‘M@@ heqn 7,

proce ure of Example 15, making variations only as required to use
&nﬂf‘o%ﬁfdézﬁés%ﬁbéﬁﬁn@ c‘id%%f&o%&é{ﬁrcﬁﬂ%&%fdéﬂﬁ pce o+ 1)
6- chloropyridazine-3-carboxylic acid (2 cyclopropyl -2-hydroxyethyl)amide

to react with 10 piperazin-1-yl- (ZE%I\ Aphenyl)methanone the

titte compound was obtained as “a white pow er (28% yield). 'H NMR (300
MHz G CIS) . OQRCBEE THIE, BESIZ Y X 1BEIA 4I5S -3 4B X EBAZINE - 3-

3.33, 2. 27 1.99, 1.76, tﬁﬂ@@@é@@x@lhﬂﬁéﬁ%ﬁm@CB) 5167.6,

162.8, 914 4 éé 12%58&27%71269%267 12.7, gt
6.4, £O0ORS PP PR35 315978 Y IR ga o uied to
%@W@yr&@m@mmaﬂd heptylamide in place of 8-chloropyridazine-3-
@a%&%}@f&%@%%&%%@m RIBRRAANG WP HRIAL N 2-
trlfluoromethyl phenylymethanone, the title compound was obtained as a white powder
(41% yield). "H NMR (300 MHz, CDCl,) 6 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, 162.9,
160.0, 145.5, 134.3, 132.4, 129.5, 126.9, 126.3, 1254, 121.8, 112.6, 46.4, 44,5, 41.3,
39.4,31.7,29.6, 29.0, 26.9, 22.6, 14.1. MS (ES+) m/z 478.2 (M+1).

EXAMPLE 15.45 _
8-{4-(2-TRIFLUOROMETHYLBENZOYLPIPERAZIN-1-YLIPYRIDAZINE-3-
CARBOXYLIC ACID (4-CYCLOPROPYLBUTYL)AMIDE
Following the procedure of Example 15, making variations only as required to
use 6-chloropyridazine-3-carboxylic acid (4-cyclopropylbutyl)amide in place of 6-
chloropyridazine-3-carboxylic acid (3-cyclobutylpopyl)amide fo react with piperazin-1-

yl-(2-triflucromethyl-phenyimethanone, the fitle compound was obtained as a white
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35

CARBOXYLIC ACID HEPTYLAMIDE Following the procedure of Example
15, making variations only as required to 20 use
6-chloropyridazine-3-carboxylic acid heptylamide in place of
6-chloropyridazine-3- carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide
to react with piperazin-1-yl-(2- trifluoromethyl-phenyl)methanone, the title
compound was obtained as a white powder (41% yield). 'H NMR (300
MiZieC3CIBYIBRIDS H IMBR7AIX) WSS, QIBA,)6IB0 3. 0HRE3 DA2 3768, 7.34, 6.98,

3.43-3 28515583 1$3-3429,40: 84 L. 3CNM B 75 MHz £OG) &é‘?fl\zr% {75 MHz,

162.9, 25 160.0, 145.5, 134.3, 132.4, 129.5,'126.9, 126.3,125 4,
EPEk) 869841524 B004h 1434, 734536130 H, 128.9; 22762188 IMS]ESIIS 4

nY7 47812 6Vield, EXAMEUEAASRA430 5 34.4 29 4, 27.0, 10.7, 4.4. MS (ES+) m/z
g%ﬁlé?@&% FLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-

OXYLIC ACID (4-CYCLOPROPYLBUTYL)AMIDE Following
the procedure of Example 15, making variations only as required to use
6-chloropyridazine-3-carboxylic agist A#ssyglqpropylbutyl)amide in place of

S e TR B M RNV PIPERAZIN-

compound W4 Rz ik s R QR pioMle N PRl IHASNIR

300 MHz, 7. 3. .

oo o Sl g d i & 3 Bl iR adiE 8 oron

ey 1618462 oflenmetwihenzoyhmparszin: totpyidaring; ogloonyl}-

igﬁ;ﬁf&@ﬁoiéasﬂ;i@nﬂ?lﬂysﬁiﬁ%r‘h éﬁ-fﬁgﬁ%ﬁﬁ%ﬂgﬁwgﬁgﬂggﬁﬁrﬁfgfggﬁZ@mL) and
+ |1 Z . . +1).

B G e e S e e R PR © hovrs.

THA e ReDAEN BY 2 GARBOR YDSARSIN G YR ENTIMS B ICVAIC i Kiridtagithio pH

bygresidenanesy Witee{Ra RetHe NadnBoliwas-addat t@riﬁé‘HHQ{?gNgisog
4-methyl-2-|%5- 4-(2-E{|fluo[ometh Ibenzgl)qperazm-l-yl pyridazine-3-car
A el S | ST Tl g Bty S ékﬂwﬁﬁfzﬁéeﬁﬁﬂmjﬂﬂemm-“
wirpiyairiof:Baca(® amil}amidoypatea(dis anid)(GMepaction MxKNVRWAR MHz,

j bient t T
Al e e AN SRR SR P

&, ‘Ent Wit WittP ety d&8fate, washed with water and brine, dried
(Na2S04) and concentrated to afford

4-methyl-2-({6-[4-(2-trif|uoromethy%mgg%p{ erazin-1-
yllpyridazine-3-carbonyl}amino)peritanoic acld (94 mg, 74%). 1H NMR
QU0 NS SCDCE3Yd B(27 B ORGME 6L EB{ENIB ) BTOY IgFAPERAZIN-1-Y1}-

4.88-4 F3rAZNER-SARBAHLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
HYDROCHLORIDE

Titanium isopropoxide (0.6 mL, 2.0 mmol) was added to a solution of 6-
piperazin-1-yl-pyridazine-3-carboxylic acid 2-{cyclopropylethyl)amide (282 mg, 1.02
mmol) and 2-(trifluoromethyljacetophenone (0.23 mL, 1.53 mmol) in THF (3 mL). The
resulting mixture was stirred at ambient temperature for 4 hours. Sodium
cyanoborohydride (130 mg, 1.96 mmol) was added, and stirring was continued for
another 13 hours. Aqueous sodium hydroxide {2.0 mL, 1.0 M} was added. After stirred
for & minutes at ambient temperature, the reaction mixture was diluted with sthyl
acetate (60 mL), and then washed with water and brine. The organic layer was dried
over anhydrous Na,50, and concentrated. Purification via flash chromatography
afforded 6-{4-[1-(2-triflucromethylphenyijethyllpiperazin-1-yi}-pyridazine-3-carboxylic
acid (2-cyclopropylethylyamide (126 mg). This product was dissolved in CH,Cl, (2 mL)
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1.79-1.06, 1.33-1.19, 1.03, 0.99. 20 EXAMPLE 17 SYNTHESIS OF
6-{4-[1-(2-TRIFLUOROMETHYLPHENYL)ETHYL]PIPERAZIN-I-YL}-
PYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
HYDROCHLORIDE 25 Titanium isopropoxide (0.6 mL, 2.0 mmol) was
added to a solution of 6- piperazin-1-yl-pyridazine-3-carboxylic acid

%ﬁ%dﬁﬁr@mﬁmwmdﬂ(zﬁ@ meol K2s MBHsed. Thas mixture was kept at
[‘If| romet Ia etopheno mL, 1.5 mmo

e SRR T i R e

wsreboitihsitisdend 80and; r@emimotidithe atﬂ@ledwmdrgtmngwwg solid (104

:‘ﬁ ninveadel 30 AnRIBSIsES BOYSRRYEEY IALIBMIY A e (0Bl 5 67,

M) was added. After stirred for 5 minutes at ambient temperature, the
?e‘%@c?&? igthré $0ad dRREPwitA%ethyP Jt6fafeSB O AP aAcLtheR WaZrMg
(wigh watesand vineHhg organic layer was dried over anhydrous
Na2S04 and concentrated. Purification via flash chromatography
afforded
6-{4-[1-(2-trifluoromethylphenyl)et§iplBeRaiih-1-yi}-pyridazine-3-carboxyli
c 3C5 ag'vlM2rwslgm;¢21ow@ﬂmmm_@tﬁﬂ©m&gﬁHWingd}F)mpﬁﬁzww
in
e B AN VR LG (O patar o S CHRATEE
white precipithttowas @id2 iy dittediip hesnzd yinastiedinvit by Bolyed zaine-3-

21%
6’5&‘89%%?! ALK W@J&U‘Q %H@n?@sﬁ%ﬂo H%QE@‘B"{ hite $(104, Mg,

yield).' m.p MSO-d6) 312.10, 8.81, 8.67,
@@@W%f’fa?eau 07049, % %0- E'%%ef%@ Tdiydres g 88ng ek 1H)-one

Q6330w MBed BSIepEr BB dbt-lidiG)n BXAMRERAGBEY NEEEGISd in a

e AR EH RMS E BT P RRRRRARI IS nowrs, e
[eacirmixyENRE Etried Wik\VIIER Y EShg BBt of he mixture was poured into a

éo[en&rﬁﬁmf@mmm&maqyl)lm@@razmhmmyr&dﬁe&m@@d @ad@@wligoam
A3 25 A cerd . £ E ey s S GG LD SEE T DR 055 g
wgsradiﬁdnwmw@n&@w%d@mhﬂwwmaw@%@@g (%tm AT snﬂe@ter (2 x
(5 R R lE DI (AR AR ANR o
The rﬁb@&@%ﬁ@%@[@éﬂ'@rﬂb%%d}@ﬁ%ﬁr@%@%ﬁi%ﬁé&&fﬁi@i(ﬁ@ﬁér{ﬁ solvent
Rl sati aird A0VRO Y88 HIBuCt was purified by column
chromatography, which was sequeniially eluted with hexane:ethyl acetate (1:1),
hexane:ethyl acetate (1:2) and pure ethyl acetate. The product was obtained as a
white powder (0.261 g, 51% vield). m.p. 196-198°C. "H NMR (300 MHz, CDCl3) 3
8.72,7.97-8.06, 7.74, 7.47-7 .66, 7.36, 5.99, 4.96, 4.02-4.11, 3.70»3.92, 3.27-3.42. °C
NMR (CDCls) 3 193.4, 167.7, 163.4, 160.0, 145.1, 134.6, 134.2, 134.0, 132.4, 120.6,
128.9, 128.0, 127.2, 1268.9, 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-TRIFLUOROMETHYL-
BENZOYL)PIPERAZIN-1-YLIPYRIDAZINE-3-CARBONYLIAMING)ETHYL ESTER
To a solution of 8-[4-(2-triflucromethylbenzoyl)piperazin-1-yllpyridazine-3-
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biocarbonate (29 mL). The mixture was extracted with ethyl acetate (100
mL). The organic layer was washed with saturated aqueous NaHCO3 (2
x 15 mL) and water (2 x 20 15 mL). The combined aqueous washes were
then extracted with ethyl acetate (2 x 80 mL). The combined organic
phases were dried over Na2S0O4 and filtered, the solvent was then
removed in vacuo. The crude product was purified by column

epdio bR nvrtiren drbeRdeibwtians e REIMG IR A eRENSD: St (eiaTe(2

ﬂu;)gclad@aaﬂam I h@@@ﬁﬂftﬁé@p&é@ﬁfﬂ@}bﬂﬁgﬁ@t@ﬂdig%@lwmmg i hl\gﬁﬁridine
tained as a te powder (0.261 % yield). m. - JH L

RIS R0 i) S 1 780 Do 5 Py  gactr

Aiotyrd 02s4iil e Wih29Q| Sc2ta 4200ABC), NidiR T DT 3)aB:0 98:471 A 6W.)7and

&r@%d%v@@!g’sjﬁi?'+ht]5%‘|1ugegﬁ‘éo%’ L3tdndd adertenid ﬂ@ﬁgr% %&@a@h was

127.2, 126.92, 126.8, 112.3,46.4,44.7,44.4, 41.3. MS §E?S+ m/z 498

VIR B SN PRIeM Bt eiapTH EIgie SropRTETiE vt ppxane:ethyl acetate = 1:1

anawawg@ﬁe{%ﬁe(gommmf@évw | ,IETF.BIDX |yie|§3. H WR forl}NMHz, Cl_{?$lg) 5

B T RN R R o2 907 B oM B e

B-14-(PABI e romet o avizdyl) piperazin-1-yl)pyridazine-3 129 carboxylic

acid (2-hydroxy-2-phenylethyl)amide (50 mg, 0.1 mmol) in chloroform (2

mL), acetic anhydride (0.25 mL), triethylamine (0.25 mL) and

4-dimethylaminopyridine (18 mg'f LBded! Atter stirred at ambient
temperature for 6 hopGEthe reaicion -DiNETe Was-gitutedaith ethyl

acerate GR UaRURRE POV NP6y (DIP KRR O IR KON o-

Na2S04. The crude product obtained after removal of vent was

purified by column chreffaseapapdIdPSatEhtafyBith hexane:ethyl
acetate-gliduinghsk b te dlive &1 WhtR ARl ah ARE VagathSYnliekleddired to

NM / CDCI3) S 8.10,8.04, 7.75, 7.5, 7.57, 7.40-7.28, 7.
NP - TRt e e el balbelilinat i o
EdeompP B et N ETTGIA O Dlace 9 B THY ELer@agthyibenzoyl)piperazin-1-

\ . \ R . . | _: .
BRSSO PN S ONAE L, o

BYANAE 116° ARG WRHAR YRS SMPIREFEG AraGitp Pougler (80% yield). 'H NMR
60t (2HEflnDTImethyibemray ) miperaznisy|| pysitazite Sosarhesyiaacd?, 3.58,

$36, 2.06, 2.01, 1.52. MS (ES+) m/z 508 (M+1).

EXAMPLE 20

SYNTHESIS OF 6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-
YLIPYRIDAZINE-3-CARBOXYLIC ACID (2-METHOXY-3 3-DIMETHYLBUTYL)AMIDE

To a solution of 6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-
carboxylic acid (2-hydroxy-3,3-dimethylbutyl)amide (81.6 mg, 0.17 mmol) in THF (1.0
mlL) was added sodium hydride (5.0 mg, 0.19 mmol), followed by methy! iodide (15 mL,
0.26 mmol). The reaction mixture was stirred at ambient temperature for 16 hours and
then the solvent was removed. The gummy material was diluted with dichloromethane
(5 mL), washed with water (2 x 2 mL.), dried over MgSO, and filtered off the solid. After
the solvent was concentrated into dryness, the crude material was subjected {0 column
chromatography eluted sequentially with ethyl acetate:hexane (1:1) and ethyl acetate
to obtain 25.3 mg (30%) of the product as solid. m.p. 65-68°C. 'H NMR (300 MHz,
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hydroxy-3-methylbutyl)amide in place of
6-[4-(2-trifluoromethylbenzoyl)piperazin-1- yl]pyridazine-3-carboxylic acid
(2-hydroxy-2-phenylethyl)amide to react with acetic anhydride, the title
compound was obtained as a white powder (80% yield). 'H NMR 20 (500
MHz, CDCI3) 6 8.05, 8.01, 7.75, 7.65, 7,57, 7.37, 6.99, 4.06, 3.88,

3.81-3.67, 3.58, 3.36, 2.06, 2.01, 1.52. MS (ES+) m/z 508 (M+1).
%Mﬁigé@ g&}'MﬁqE'g@ BP3, 6.98-6.93, 4.18-3.50, 3.48, 3.41, 3.37-3.26, 3.18,

$d4-628 RIFEUCROME THY NRFFRNZO WMHE IEER)£IN6F 85166.4, 158.9, 149.8,
YLIPYRIDAZINE-3-CARBOXYLIC ACID

BMETHOX VS 5-DARMETHY BT P KM DEZF6-d EBietiah & 1127, 88.1.61.7,
6+[4- G2ITiIfEm Ak thylbSn2eys) pindr o 14y Ryt idazites 3368851 88| 26.0,

44 ?y%%)ﬁg??(g%mqmyl%ggr?&méde (81.6 mg, 0.17 mmol) in THE (1.0

was a odium 5.0 mg, 0.19 mmol), followed by methyl
|od|de (15 mL, 0.26 mmol). The reaction mixture was stirred at ambient
temperature for 16 hours and 30 theaire saident was removed. The

S o D AT SR T SRS lPERazi
solvanfR¥ERIGAENEILIARBRINHSLAEHE GReeGhRREIRYAE SHNjeAMIDE
to columyg %Br@mat@mqm&%ﬁ%wsﬂﬂa ly iR @iRrasRiati hgxangd (2-

R T 0 e
m;s@r@matg@mmee 339&}304& 814,12 8B3ABicBak@;d 39 3-2.98, 1.76,
O rOndark XR&Z@ME‘(@ @P& 'é’*b@ %@7 ’p4éﬁ§n%l)1§i83ﬁ1b]e4% {%mperamra

149.3, 134.3, 132. 2,126.9-12
e Fragiion sluongyas siped E‘PZ 66@8%5 EE@PM%d Eﬁ@%@l‘ﬂa‘&i (40 mL). The
ditnid (G, Sr3:t38 MitR QIO G Rbthate (5MBLIEDH)WanEORilVsdtirated

RV R Do st Yk AS L e e ves

COPIPYRIBAZI KB CARBOJSYDRteA@ Ipas purified by column chromatography
@:@gmeﬁ@w&&mﬂm\@%tm [ @é@%&ﬂ@r}@%s solid (28% yield). H

6- 5- in-1- ridazine-3-carboxylic ac
R b B B Bt e A s oG s, magpo4.22
wag, md 4fijsopecpyl ethylambse {284 9 40HUBEILE72 aa:mm@as) fottawes (75

% EB@P ”ﬁ'géhéf '%@rﬁﬂéd‘!ﬁ”ﬂ% P30 qg?é“‘rzgl 412 L?zaftz 127.0,

ient te perature. The reaction solufioh was stirré ou s'an
fb%@}fed‘ s &.’Qd:‘v\féér (£07nf9 STHE. %%5@%@&1@%54\/%5%2@&"@@% b, 4.2.

dichloromethane (50 mL) and washed with saturated solution of NaHCO3
(2 x 10 ml-) and dried over MgSO trgtion, the filtrate was
concentrated in vacuo. The crudeé%@@é%\gs purified by column
ShitSdPaPRYE-[2,5-DIMETHYL-4-(2-TRIFLUOROMETHYLBENZCYL)PIPERAZIN-
1-YLIPYRIDAZINE-3-CARBOXYLIC ACID PENTYLAMIDE

To a mixture of S-chloropyridazine-3-carboxylic 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 refluxed for 2 days. Another 0.25 g of 2,5-dimethyipiperazine
and 1.0 mL of triethyiamine were added to the reaction mixture and heating was
continued for another 24 hours. After the reaction mixture was cooled to ambient
temperature and the solvent was removed by rotary evaporator. To the
dichloromethane solution of the crude material (20 mL) was added the solution of 2-
trifluoromethylbenzoyl chioride (0.63 g, 3.00 mmol) in dichioromethane (20 mL) and the
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eluting with ethyl acetate (100%) to obtain 0.18 g of colorless solid (28%
yield). 'H NMR (300 MHz, CDCI3) 6 8.03-7.91, 7.70, 7.63-7.49, 7.32,
6.99-6.95, 5.00, 4.39-4.22, 20 3.64, 3.55-3.47, 3.39-3.17, 1.51-1.38,
1.24-1.14, 0.76-0.67, 0.42, 0.05. 13C NMR (75 MHz, CDCI3) 6 168.0,
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,
reactigNRINIDERVES ggr@ﬁ-ﬁn@grgt@pperature for 16 hours. The organic layer
02 i WY hbrenEREMU ORIV EIcHNEBRAMASY IR IRERAZINiried over
-YLIPYRIDAZINE-3-CAE XYLIC ACID PENTYLAMI To a mixture .
UES e R G e el el Yne G RR S was
purfiprldpaert (IR oo ete st R NiEUey Y Reeiaiad 10%9 tp affood 300 mg
gm@l}r@l}ﬁtE@f kBRI AURISULE WA HEILXaR oL ARy B A RS O, 9:0F 74-

5-dimethylpiperazine 30 and 1.0 mL of triethylamine were added to the
febbetlonOifitdire- Afd-Réafitd hdS: EottifRt OPEricther 24-Rdds Atdr 11 293,
HeEsregatiamssikrevedasiconled moiadbbient temperature and the solvent
was removed by rotary evaporator. To the dichloromethane solution of
the crude material (20 mL) was added the solution of 2-
trifluoromethylbenzoyl chloride (0% ¢1BL804%mol) in dichloromethane (20

mI%mma%mnwﬂw(mmemmwgmmawWE{amﬂj;mN-s-
16 hours. The organi i ith di t 50 mL
and then washed%ﬂﬁ;?gﬁﬁa@éa%gé%\gwg}%f eﬁ‘ﬁl?[?ation, the
filtrate vithé.ophgemtiake thimobytieteTide06fud e nddtaradvaiss padfidddy solution

A A s

Heste 0,93 ey ANKIST (U Gilhars wiaksr (3 BY.) stirred at
BB R &4 Brd HvarBRIR. THRESs randd+adrih, vaa6, 113 rebididelubs, dissolved

é%ﬁw%%éet%'?‘%glnﬁ_ %Mrgéwgﬁ%éﬁxgﬁ of 5% HCI solution, washed with

: (2-CYCLOPROPYLETHYL MOYL)PYRIDAZIN-B- _
i) B cx AG EnDYSTRRENAS P BENZROREk@iEs! L Tirfuips i was eecrystallized

mma@%amf@:@ﬁ@ ]ﬂqc&r%iam&(ﬂﬂ y\i@a addgttefansotuy @ rifound (42% lyield).

-{4-106-(2- r t idazip-3-yllpiperazinezl-car

S R e R G R B o g 27

(5581 )A€t roety 4t 84 arbbiesdtanpeddturE OWSHTgTE THE, WACIerhdvedim 68 .2,
: es) issolved, in,ethyl acetate ( Ii

B RIS NS ot o) S0EiNE ORI al o ae

oS4 attibchEehaldd (FhRs) @ddted R d¥iderystallized from

dichloromethane and hexanes to yield 0.107 g of the title compound (42%
yield). EXAMPLE 24
SYNTHESIS OF 6-4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-
YL]PYRIDAZINE-3-CARBOXYLIC ACID 2,2-
(DIMETHYLCYCLOPROPYLMETHYL)AMIDE
To a solution of 8-[4-(2-trifluoromethylbenzoyl)piperazin-1-ylipyridazine-3-
carboxytlic acid (1.00 mmal) in dichloromethane (20 mL) was added
diisopropylethylamine (0.8 mL, 4.60 mmol), 1-hydroxybenzotriazole hydrate (0.203 g,
1.50 mmol) and 1-(3-dimethylaminc-propyl)-3-ethylcarbodiimide hydrochioride (0.384
mg, 2.00 mmol}. The resulting mixture was stirred for 15 min, then 2,2-
(dimethylcyclopropyhmethylamine (0.149 mg, 1.5 mmol) was added. The stirring was

continued for another 24 h. The reaction mixture was diluted with dichloromsthane
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'H NMR (300 MHz, CDCI3) 8 8.67, 9.07-7.87, 7.54, 7.41, 7.26-7.24, 6.95,
4.12-3.27, 20 1.55-1.40, 0.77-0.64, 0.50-0.34, 0.13-0.01; 13C NMR (75
MHz, CDCI3) 8 170.7, 168.2, 163.2, 159.9, 145.0, 1377, 133.1, 131.2,
129.2,127.9, 127.2, 126.6, 112.6, 46.2, 44. 1, 41.4,39.7, 34.4, 8.6, 4.2;
MS (ES+) miz 424.2 (M+1). EXAMPLE 24 25 SYNTHESIS OF
4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-
éﬂdﬁl@q@ﬂﬁ}ﬁ@@%ﬂﬁlg@wm@aﬁcﬁy@b@me then dried over anhydrous
?;N%Tﬁﬁw&h@?ﬁ%b YlhlbéEJrl'Bﬂ-f)é‘iW lclliPEori(Eth@gﬁ@dangﬂ@f szhlca gel (ethyl
- rifluorom nz zin; azine- ic
i R 1 AR R 130 RIEI L SURRA D croed th fte”
mMPW@@@%‘mW{D 18 mlt32- 664‘?%6& NI.W&@&NHD&B@E)DM 06-8.02,

M‘ér?@o(of%@ ﬁ6417592”m')6"‘§§' 405-3.33 111, 1.04,089.079 0,50.0.46,

1-(3-d|meth lamino-propyl)-3-ethylcarbodiimide hydrochloride (0.384 m

. FolidioliCTHERLEEI nﬁf&G WARTSBir R or 189 Hirl 4hén13492, 132.
(thmﬂxpm@pybwthzmlm@; k4B g, 4. 2mmal)avas adeed. 1Tsh.g, 18.7,

irgi tin nother 24 h. The reaction mixture was diluted
Tt S oeh ke 105 ally wi

ane 00 mL), washed sequentially with water and
brine, then dried over anhydrous Na2S04 and concentrated. Purification
by flash chromatography over silmg@taﬂ acetate) and
recrystalllzatlon from ethyl acetate and hexanes afforded the title

comptitier (0 8Y YOTOY: Rt -E5HA YR RV Psdo Ry RE e8>

8.06-8.02, 5 1C9(RB¢B&YKIE&GEBA(QYMOPB&ZPB%EKLAEOE‘@U&QMEE. 1.04,

0-89-0 /S 3 & G Retford &ﬁﬁéﬁﬂg\@% %%M?'éaﬁ&?(&r@oﬁ@z%%-gequired to

1627199 45.4,134.2,132.3, 1295, 12 ‘

qaez%tM@bea@a'-@maws "2?'?@‘?3@ %W@@WCVE‘E’@ PM’QTE@%EIW‘F to

%%E(Mﬂﬂé [4Q EXAMPIteB4i8enzoyl)piperazin-1-yilpyridazine-3-carboxylic acid, the
2 TRI %UOR Y/IETHYLBE

O LR A A=A RBBRY (1Rl W MR (500 iz

(ZDHZH)(@BHFEN’ .7 3v [-B87 F31) ANIZDE 20 BoRiinG: 84e pPSc 88 66 ExamPld 2. °C
Klﬂ/lm%' 6‘?@';5350{&)‘ @51&‘1'1“”%’0@1 Ype - ﬁ'&'?ﬂh%ﬂ?zyl@%?’ 138UNe 127 2
lace o hylcyclopropyl)methylamine to 15 react

62[4Q21ﬁﬁlﬁo?8ﬁaétﬁ%8ni%ixl%'b‘@ré”zrﬁﬁfaﬂﬁ)@n&éﬁné@cé%%)&@u@ abli@ (ES+)

Hhe 4stecamrpound was obtained as a white powder (40% yield). 'H NMR
(300 MHz, CDCI3)58.01, 7.73, 7.58, 7.34, 7.12, 6.98, 6.90, 6.84, 4.03,
3.89-3.55, 3.33, 112. 13C NMR (75 MHz, CDCI3) 6 167.6, 163.1, 160.0,
145.2,141.1, 134.2, 132.4, 129. 58P E124.D, 126.9, 125.3, 123.9,

121.85 14207 df-tudhonrtvibantd L S M (RINVLPYRIDAZINE-3-
CARBOXYLIC ACID (6-CHLOROPYRIDAZIN-3-YLJAMIDE

Following the procedure of Example 24, making variations only as required to
use 3-amino-6-chloropyridazine in place of 2,2-(dimethylcyciopropyhmethylamine to
react with B-[4-(2-trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid, the
title compound was obtained as a white powder (8% yieid). "H NMR (300 MHz, CDCls)
§10.75, 8.62, 8.08, 7.75-7.50, 7.38, 7.03, 4.12-3.76, 3.36. '°C NMR (75 MHz, CDCl,)
8 167.7,162.2, 160.1, 154.0, 152.3, 143.8, 134.1, 132.4, 129.7, 129.6, 127.3, 127.2,
126.94, 126.88, 126.7, 120.7, 112.2, 46.3, 44.6, 44.3, 41.3. MS (ES+) m/z 492.1 (M +
1).
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20 m/z 490.0 (M+1). EXAMPLE 24.2
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZI N-1-YL]PYRI

DAZINE-3- CARBOXYLIC ACID (6-CHLOROPYRIDAZIN-3-YL)AMIDE 25
Following the procedure of Example 24, making variations only as

required to use 3-amino-6-chloropyridazine in place of
2,2-(dimethylcyclopropyl)methylamine to react with

6-[4-(2- trlfluoromethylbenzoyl)plp@‘é‘ﬂwe Eyf‘]ﬁyrldazme 3-carboxylic acid,

the titysOmpSUIBdOWas|oltalfaaAasROMETRONGENB2Y VISP ERARIMR -

( . i/ 7 ]

T R R b g b e B s T o
143.8,Dess-Martip pericztnang 205 927 3mmgipwvasasided 108 Suutiosoy 6-14-(2-
tm@a@ra,é&ﬁbé%yu%p@éﬁr& ARy MSIFESHIANEGRR ditMtcilod@Byl-2-

?AM%‘é?ﬂ%&lg%@Q%deﬁwﬁpga\fﬁ\cftnfn mixture was stirred at

AhRYREREIRErSICARD XY HidsaGyith ethy! acetate, sequentially washed with
{B%N%QE’ %95%% %M@Th@ﬂééwkk%b%swwam&@@%@«éé over

mmoB was added to a solution of 6- [4-(2

%Hﬂ%ﬁfﬁé‘iﬁgﬁ&r@tﬂxﬁ%&%ﬁ?‘?ﬁi ﬁﬁiﬁ&ﬁ&‘ﬁm&’@@éﬂfﬁ@)@ﬂ& frs8
{Broyciagrapll- 2nbydeopstetirgiaimid et/ bi:gt dtebilenemed) tdladvecbiltitig

ti d at f |
R V18R e o e P IR e S A St BT 72
éﬁﬁ:?aﬁédﬂ\%—l@% AHS HiRE-3THE dRfahiB4a)dituiatidicd 82 *C NMR (75
n&y@@e&fé%%% @decqesan%@eél *ITJWB%QL? yeaspyHges bz@ftasm 5

10 chromatography and recrystallized from ethyl acetate-hexanes to
17é-2t1é2@ Smisduprd 1P 8796 9idI # 8P4 4505 TN (de2MiSZ, EbE ES*
BARRDNBAR, 7.72, 7.63-7.51, 7.34, 7.00, 4.48, 4.47-3.28, 2.00-1.94,
1.18-1.11, 1.10-0.82.13C NMR (75 MHz, CDCI3) 8 204.4, 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, 44EIPLE8S 11.4. MS (ES+) 15 m/z

A8 rivESh s BEANIPLESZH SMINTIVBBISZOF L)PIPERAZIN-1-YLIPYRIDAZINE-3-

e A M e S
solutioh &6 if4-(ichethiivesilfbifyBenethdahsipdfantibanzoyl)piperazin-1-
W [idariRes 368 wlmq@.&%wuyﬁaamlm@g%&g Mémr@m of
mL of THE cooled was added methyl magnesium chlaride (0.07
Ekflgqqﬁ%\ﬁaq-ﬁgded methyl-magnesium chloride (0.071 mL, 0.212 mmol). The
resulting mixture was stirred for 15 minutes at 0°C, and then 30 minutes at ambient
temperature. The reaction mixture was cooled to 0°C again, then tributylborane (0.255
mL, 0.255 mmol) was added. The mixture was stirred at ambient temperature for 30
minutes, then heated to reflux for 18 h. After the mixture was cooled to 0°C, sodium
acetate, water and hydroxylamine-o-sulfonic acid (0.067 g) were added. The mixture
was stirred for 3 h, and then diluted with ethy! acetate, washed with saturated sodium
bicarbonate, brine, dried and concentrated in vacuo. The residue was purified by flash
column chromatography using 20% methanol in ethyl acetate to yield the title product
(0.033 g,'42% yield). "H NMR (300 MHz, CDCL) & 8.58, 7.98, 7.81, 7.75-7 .68, 7.64-
7.58,7.43,7.19, 4.03-3.88, 3.78-3.59, 3.21-3.20, 3.152-3.147, 1.65-1.50, 1.46-1.35,

0.85. ®*C NMR (75 MHz, CDCls) 8 170.1, 165.5, 161.7, 146.3, 139.1, 137.3, 135.5,

131.3, 130.9, 128.8, 127.9, 114.4, 45.6, 45.2, 44.96, 42,6, 39.5, 38.8, 27.1,22.9. MS
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resulting mixture was stirred for 15 minutes at 0C, and then 30 minutes at
ambient temperature. The reaction mixture was cooled to OC again, then
tributylborane (0.255 25 mL, 0.255 mmol) was added. The mixture was
stirred at ambient temperature for 30 minutes, then heated to reflux for 18
h. After the mixture was cooled to 0OC, sodium acetate, water and
droxylamine-o-sulfonic acid (0.067 g) were added. The mixture was
dﬁf‘édﬁ/@’r‘?@@f’ aM then diluted with ethyl acetate, washed with saturated
sodium bicarbonate, brine, dried and concentrated in vacuo. The residue

was purified by flash 30 column ¢ OE %%gPhy using 20% methanol in
ethyl acetate to yield the title prodtict il{% g, 42% yield). '"H NMR (300

MHz, COETBES 8§58 B:08(Z BIFLUSR(BAET oYL BEDE QAP IPERAZIN-1-

4.03-3.8813vEhoINE. 3&%@@03&@%%@ g&@ﬁL%ﬁf@ﬁ#%wM
13C NMR. (75 MHz, CDCI3) 8 170.1,165.5, 161.7, 146.3, 139.1, 1

135.5, 2150 G MEsRORY 1o PRI Qé%’i 405U ee)) 4sg 2593 to 2
SBBH20.1C 2 RitiMSof R E Srifj utiard&0yIbEvizdy)) pehd L EyBgyridazine-3-

éY@fjhE%&% Bhe0s BJWAT@@@%@&WW@F%%%W? INERASINAS) in

5 YL|PYRIDAZINE-3-CARBOX 1D PHENYL)AMIDE
EEHIH 6ok )6 Tdvpregrian matorgiyamatiined @ 6 ©80 1HhimE) asdirmaipmbient
e 0peladi® 1) selutiomefoaniline (0.0765 g, 0.60 mmol) was then added: After

4 2-triflupr th Ibe zo a ridazine-3- ca Ci
CRER RO s N N T e
(@@tmﬁ@@mmkéaaﬂ@hﬂqwmfwmrs btim@ii’aﬁt@@/ﬁﬂrammfﬁu%h@zﬁ@m and
SonbisRLAQ tempRIAReLPH AR cﬂr&hm@%meaé@ W@%&E&%H‘M ethy

was then added. After stirring at ambient temperature for 20 h, t
pesl B’H?ﬁﬁaﬁ?@&%@?ﬂ|ﬂ}8&'\%.ﬁ?@ﬂﬁ‘§)1m§d&%¥ ({5 ! %aéhEHNM{% (300
WiBte IC Dng 5daed, a/e8 anBgdr diis Na230d R, @Dmarmmtem 3.68, 3.35. "°C

b t h | t
Ec@eg %f&e@a%é?éag rde(? % q%r(?eptgsrﬁg@ung rl)élséaém yie é (% Iﬁ%yy 2.3—? 1292,
NMVIR, (BOB213 X192 | BT 186679 725, 8.08 1 B.8P20. b5 1236 46 28 43, 6244 3,412

thd 0 00,3 %3 6813135 130 NMR (75 MHz, CDCI3) 6 167.6, 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). 20 EXAMRBHRIEL27 .1

6-(4- @g‘gfﬁ%@ﬂ%ﬂﬁﬁ%@ O ERa NV RIBAZINE 3-

DAZINE-3- CARBOXYLIC ACID (5-CHLOROPYRIDIN-2-YL)
Following the %B%@%Pé@%é%cﬁL%%%}%%ﬁé)&W%

requiregbt@wing the procedure of Example 27, making variations only as required to
use 2-amino-5-chloropyridine in place of 4-chioroaniline, the title compound was
obtained as a white powder (36% vield). "H NMR (300 MHz, CDCI3) 6 10.32, 8.32,
8.27,8.08, 7.83-7.47, 7.36, 7.02, 4.11-4.03, 3.92-3.71, 3.36. °C NMR (75 MHz, CDCl;)
5 167.6, 161.4, 160.0, 149.4, 146.9, 144 .4, 137.8, 134.1, 132.4, 129.5, 127.2, 126.9,
126.8, 126.7, 125.4, 121.8, 114.5, 112.2, 46.3, 44.5, 44.3, 41.2. MS (ES+) m/z 491.0
(M+1).

EXAMPLE 27.2
B-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-
CARBOXYLIC ACID (2,2-DIFLUORO-2-PYRIDIN-2-YLETHYL)AMIDE
Following the procedure of Example 27, making variations only as required to
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use 2-amino-5-chloropyridine in place of 4-chloroaniline, the title

compound was 25 obtained as a white powder (36% yield). 'H NMR (300
MHz, CDCI3) 6 10.32, 8.32, 8.27, 8.08, 7.83-7.47, 7.36, 7.02, 4.11-4.03,
3.92-3.71, 3.36. 130 NMR (75 MHz, CDCI3) 6 167.6, 161.4, 160.0, 149.4,
146.9, 144.4, 137.8, 134.1, 132.4, 129.5, 127.2, 126.9, 126.8, 126.7,
125.4,121.8,114.5, 112.2, 46.3, 44.5, 44.3, 41.2. MS (ES+) m/z 491.0
L(Rﬁ_,%:%-@@@%wﬂ@rz?zfgtethylamzne in place of 4-chloroaniling, the fitle compound

O oy 8.1,
Pl b e a i ar won e SO MR RR85 &
18760636 1650 1956 25 2G0T 01BDyrite-2-yIRTy | afrE: ISPECERR, 1274,
goehloraanilings theyUile compound yias btaiedeas 3.ita RSk 5, 1157,
(49%). 'H NMR (300 MHz, CDCI? 6 8.65, 8.27, 8.01, 7.81-7.46,
71887132 46 863 4445 4441 £3:5. 388, 459 480 NMIETHMIME SEDENY 6)-
167.6, 163.3, 159.9, 153.4, 153.1, 149.4, 144.8, 137.2, 134.2, 132.3,

129.5,127.4,5 127.2, 126.9, 123?@%2}%&3 125.4,125.2, 121.95,
121.81, 120.6, 120.5, 118.7, 1155, 1124463, 44.5, 44.4, 43.4, 43.0, .
42.6, %122 VBIFESPRAMBIH YL BANZOYE)ARPU By BYLIPYRIDAZINE-3-

6-[4-(2-TRYAREOR ANEADII-BENZIPMIRBEEAMENYLE EIR Y RHAOEINE-
BOXYLIC ACI IFLUO%O-Z-P.HENY.LFTHYL AMIDE

3-10 2,2-
Follonl Rl M B G BFE B ELLEIATDF MflA Vo BRI o e reduired to
veq iz ditinarse2RediflatndaRitecnyiitts ketminblonopkitineoths thioroamitined was
_ eyt il _
Qi S B e A R AR PeRi U s T DI 76
3534667253 LBONITIR §759 BDE R 0aVR (E51din Q019 5 1676,
A ao e Tk Sk LM SPRg g BT D 1268
15 (o) oL DA B S NS (FA SR B 1)
PERAZIN-1-YL]PYRIDAZINE-3- 20 CARBOXYLIC ACID

[2-(3-FLUOROPHENYL)-2-HYDRQXY¥ETHYAJAMIDE  Following the
procedure of Example 27, makigg variations only as required to use

2-amfiBt 1A 3 RSB ORGYBtR R hBEN4 e IR AR ENIE, TREP AN E-3-
compowRBO¥E obtaTIed 23RN DICREMHIEN (34 % H DR OMYETHY QAMIDE

NN (GO0 M2 COCIE 8 BB O30T 72 L] Bl AT B recuiea o
use 2-amino-1-(3-fluorophenyhethanol in place of 4-chloroaniline, the title compound
was obtained as a white powder (34%). m.p. 117-119 °C. "H NMR (300 MHz, CDCl;) &
8.25,8.98, 7.72, 7.64-7.52, 7.35-7.23, 7.14-7.10, 6.97-6.78, 4.93, 4.05-3.31, 3.31. °C
NMR (75MHz, CDCI;) 8 167.8, 164.5, 164.3, 161.3, 159.9, 144.8, 144.6, 144.5, 1341,
132.3, 130.0, 129.9, 129.5, 127.5, 127.2, 1271, 128.9, 126.8, 126.7, 125.4, 121.8,
121.4,114.7, 114.4, 113.0, 112.7, 1124, 731, 47.5,47.0, 46.3, 44,5, 44.3, 41.2; MS
(ES+) m/z 518.3 (M+1).

EXAMPLE 28
SYNTHESIS OF B-[4-(2-TRIFLUOROMETHYLBENZOYL) PIPERAZIN-1-
YL]JPYRIDAZINE-3-CARBOXYLIC ACID PYRIDIN-2-YLAMIDE
To a solution of 8-[4-(2-irifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-
carboxylic acid (0.400 g, 1.052 mmol) was added DMF (0.03 mL) and thionyl chloride
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25 NMR (75MHz, CDCI3) 6 167.6, 164.5, 164.3, 161.3, 159.9, 144.8,

144.6, 144.5, 134.1, 132.3, 130.0, 129.9, 129.5, 127.5, 127.2, 127.1,

126.9, 126.8, 126.7, 125.4, 121.8, 121.4,114.7, 114.4, 113.0, 112.7,
112.4,73.1, 47.5, 47.0, 46.3, 44.5, 44.3, 41.2; MS (ES+) m/z 518.3

(M+1). 30 EXAMPLE 28 SYNTHESIS OF

6- 4-(2-TRIFLUOROM,ETHYLBENZOYL; PIPERAZIN-1- )
@éﬁ%ﬁ)&iﬁ@%‘-‘%‘i‘éﬂ&ﬂ‘é’éﬁﬁf&f WP PRIDN-D U AMIRSEPEUE Was
sapticrneaf §:{H{2-tesldocomasttiytseoenyijiipetfazivr by ipsiddazime-@ssolved in
gerericacid (8-400 & 1004 emi)d@’%aggathM%K%Q%&{'Qg%ﬂfgécﬂon.

thionyl_chloride '136 (0.5 mL). The reaction mixture was refluxed (
for 17.5ha PABYARAIrE HaBoRVERBEAR A3 e heFesiarihead tisdylamine (0.1

@Yermghthibher@dtieshecSiduie) was sizrelvwwdie dichiaranetiiane {8umb) 51315
n.aci ide stack solution for the next step.reaction. To a solution of

B R AR bR Bh PR e ARG M uas

dioe A mstiandgmpargtwadudde abbes ddideshsiivetitbrtesaritisi mL),

WrdnEkbs & uénfitiuy AR 3/ BiEn e T EPPWISEHR! HEHHRNBIRMPASaIHES: OVBENa,SO.
reaction mixture.was stirred at ambient temperatuyre for 4 h and the
KRBT By B SEHHE FOBURLYSS PALITER B GO TP aies Mg afford

thiirtiele Toenprgadicn | Aye yicls driedtayel INBRBFOZ0antHezy Qiutaietl TR, 8.35,
r Hi tagr f 10 I

PR Ba R R et i

¥ias, GPOY) 7.7876 696 7555050, 1585, 146936196,%. 1884053492327 129.6,

$3% 136 AR @5 M2 GRCIEBLS16146, 162.9, 160, 14418141, 3483, ms
144.8,138.2 1342 132.4,129.6, 127.2,126.9, 126.8, 125.5, 121.8,

E 014 118516 .4, 44,6, 44.3, 41.3. MS (ES+) miz 457.3 (M+1).
15 EXAMPLE 28.1
6-[4-(2-TRIFLUOROMETHYLBENZQYH)RIRERAZIN-1-YLIPYRIDAZINE-
3- CARBOXYLIC ACID PYRIDAZIN-3-YLAMIDE FoIIowi%the rocedure

of Ex8rihié-2 8! hidR IR BHShE BN R EATRBA N 0 B YRIDAZINE-3-
pyridazin-3-ylamine xR aoer of @ ammepRitiAZI o JeA MIIEG-[4-(2-

trifluor thylbenzoy-piperazin-1-yl idazine-3-carbanyl chloride, t

e o0 D e A B Y A gea o
(3eWiFeZICHTRmYITR 10 8ace G=-8TH0oBY1ding &7 7asy WitBG 665,

#id& 8R13HEN 1SS -NIMIRE39 MipgrideitelI) Ayl chitide 100 dle

S8 s i i Raher e AR s oide 1 P8R it 3 H N (300 Mz, cDCty)
5 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,
CDCl,) 8 167.7, 162.3, 180.1, 148.6, 144.1, 132.4, 129.6, 128.1, 127.2, 126.9, 118.3,

112.1, 43.4, 44,6, 44.3, 41.3. MS (ES+) m/z 458.3 (M+1).

EXAMPLE 28.2
8-[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 piace of 2-aminopyridine to react with 6-[4-(2-
frifluoromethyl-benzoylipiperazin-1-ylipyridazine-3-carbonyl chloride, the title
compound was obtained as a white powder (30%). m.p. 151-154 °C. "H NMR (300
MHz, DMSO-d;) 5 9.07, 8.78, 8.43, 7.99-7.61, 7.52, 7.34, 3.79-3.60, 3.35-3.14. MS
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25112.1, 43.4,44.6, 44.3, 41.3. MS (ES+) m/z 458.3 (M+1). EXAMPLE
28.2 6-[4-(2-TRIFLUOROMETHYLBENZOYL)PI
PERAZIN-1-YL]PYRIDAZINE-3 CARBOXYLIC ACID
(2-PYRIDIN-2-YLETHYL)AMIDE 30 Following the procedure of Example
28, making variations only as required to use 2-pyridin-2-ylethylamine in
%%ce of 2-amj gé)%/rldlne to react with 6-[4-(2-
' ub?&/ﬁ%ﬁw %yl)plperazm 1-yl]pyridazine-3-carbonyl chloride, the
titte compound was obtained as a white powder (30%). m.p. 151-154 C.
'HNMR (300 MHz, DMSO-d6) 8 908 F808.43, 7.99-7.61, 7.52, 7.34,
3.79-3.60, 3.35-3.14. MS 137 ES m/z 485.3 (M+1). EXAMPLE 29

SYNTRENTS BRSSPI G4 RER H@ﬁ/@#ﬁw PUPIEREEN-15

Yi] PYRWN&ES&@AMXLW%NZO 1 3IDIOXOL-5-YL-METHYL)AMIDE
(BENZPIL, 3]R|OX L% Y -tHl\L(llé?'AMl ben o%ﬁ)ytl?gz% ridazjne-3-
6-[4-(2- nfluorome‘t‘hyrbenz plperazm -yHpyri arine 3 carbo)\éy% &id

¢ RO eckBE FRE) th/dRMetdethighieraneanand2riie eednlhjigsmL) was
CONRASDEE . N-WHIHBRIRGRING E08QP 0,78 #RMels Wasgbarafdwed by

foll d by d ddi but format 0 .
SERR 200 G PR TORET SRR Gt 3 o G (1O e fcpe ot 0
r52A  rtfre amik e mmbas Eeapmatec: Tind . sdsitheervidsrdisssleadinrated. The
JiGhIX RENaNSE Mk AR hasalHten WTEMF?Q SR QA coWateiown

(5 mL) was added to the solution at stirrin e mixture was soon
tf?a%i%re\f}/%% 3 700 WS %Saﬁﬂdﬁ‘ff&ﬁ’%%ﬂbﬁttﬁﬂﬂﬂdf BB 5APAHER WRhPoon
Nmremat@egmoﬂawpwasmammtedmfr mﬁkrymmamm wasr, the

IS h r
T e g T ARGy e R e i
@mofﬁﬁﬁméﬁaﬁ%@“ﬂ é@;ﬁdﬁdﬁrwtﬁéﬁﬁm in dichloromethane
(0.5 Mg0.52 b ¢ aémﬂ&af@@wwats%ehi@@ht@mpﬁmm i85 AIMI2e3

AL for 16 h. Th
RO LTS AAE A Hh o e PR AR SR ar 2 mL
@@ﬁ‘ﬂ‘mﬂ'@' dnop3Visial drfitBbieN EXANPIES 3016 YT HESISORs stired at

Qh{ﬂ égf Tﬂ%&lla@ FSQLM Eé_h'Yﬁ%ErN@Q RARIE sd28@ dried under reduced
YL]PYRIDAZINE-3-CARBOXYLIC ACID (PYRIDIN-2-YL-METHYL)AMIDE

SRR P SH 2 I SE FRIBPOHREH Bt 2655 B A= 1-yI|pyridazine-3

carboxylic acid methyl ester (0.099 g, 0.25 mmol),
pyridin-2-yl-methylamine (0.7 mL)
EXAMPLE 30

SYNTHESIS OF 6-{4-(2-TRIFLUOROMETHYLBENZQOYL)PIPERAZIN-1-

YLIPYRIDAZINE-3-CARBOXYLIC ACID (PYRIDIN-2-YL-METHYL)AMIDE

A mixture of 6-[4-(2-Trifluoromethylbenzoylipiperazin-1-ylipyridazine-3-
carboxylic acid methyl ester (0.092 g, 0.25 mmol}, pyridin~2~yl~méthylam%ne (0.7 mL)
and sodium cyanide (0.245 g, 0.5 mmeol) was stirred at ambient temperature overnight
and purified by column chromatography to yield the title compound in 48% yield (0.057
g). m.p.179-181°C. "H NMR (300 MHz, CDCl,) & 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;) 5 167.6, 163.3, 160.0,
156.5, 149.0, 145.3, 137.0, 134.2, 132.4, 129.5, 127.2, 122.5, 121.9, 112.3, 46.4, 44 6,
44 4, 41.3. MS (ES+) m/z 471 (M+1).
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and sodium cyanide (0.245 g, 0.5 mmol) was stirred at ambient
temperature overnight and purified by column chromatography to yield
the title compound in 48% yield (0.057 30 g). m.p.179-181C. 'H NMR (300
MHz, CDCI3) 6 8.81, 8.59, 8.12, 7.78-7.50, 7.37, 7.21-7.13, 6.93, 4.83,
4.17-3.66, 3.37. 13C NMR (75MHz, CDCI3) 6 167.6, 163.3, 160.0, 156.5,
149.0, 145.3, 137.0, 134.2,132.4, 1 i 122.5, 121.9,112.3, 46.4,
44.6, 44.4,41.3. MS (ES+) m/z E)ﬁ“ﬁﬁ EXAMPLE 30.1

6-[4- @{I@WOMHWEM@MBPIPERAZIN -1-YL]JPYRIDAZINE-3-

PERAZ'%Aﬁé&ﬁ'@ﬁélﬁ'%2%@&5@?%&&6@@% ETHYL)AMIDE

(2-BENZO[1,3]DIOXOL-5-YL-ETHYL E Following the procedure of
Examﬁ@‘@@’”?ﬁéﬂﬁw@r%%ﬁ@r% Eﬁ@%ré@]d‘?@!ﬂ'?@ \iiions only as required to

lgsi@QW@ﬂid?’] dém(okcﬁ 5@%&&3@%@@1 place of pytittinZ2yheethstainintheiide

tit t 99 6

TP 2D B R  FEUTR BaRe REMSiRoTE b SR iAot
[8172-6[631:5089 02. 7(88. 63 3.35843 31, 7.84, 89T RVIRG B8, B2, €BC1$363.34-
16{.6, dp3:d sk 8%%% MH}A&DJCIJ)‘%S%“;]&?’% 83 Ji%é é 11%27311%8% 514'.’@5 334.2,

127'1,126.9, 126.8, 126.7, 1 4,10100.8

13, 4§?43412§ 248 §51@7Ms1@§+)1 ﬁ@/? 5&%627 (|\1/?+11§3 E%AM‘!QQ@GHOS 4,
RONTHESIB@F44 4, 41.2, 40.8, 35.5. MS (ES+) m/z 528.2 (M+1). :
6-[4-(2-TRIFLUOROMETHYLTHIOBENZOYL)PIPERAZIN-1-YL]-

PYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
15 A. A mixture of 4-(2-trifluoromé&thibEtzoyipiperazine-1-carboxylic acid

te@W%@dﬁ&&qziﬁ@z&Wﬁmmwaﬁmé%ﬂa&gu,:\ﬁﬁw -

M T TR R
4-(2- truﬁuororweﬂuynhmbéﬁzw)memahhrﬁbbnzaybpmremedﬂe:arbmylic acid
t%??%ru 431 845 gﬁ%@%h‘\b\'b’kﬁn@%%%“@&%@ thts (542 8057248mol) in

ution_of

wlmﬁﬂ'ﬂ%ﬁmﬁﬂ/ wsﬁ@ﬁ%ﬁ)ﬁlﬁéﬁamﬁ@-@ea%kﬂm ai SRR puritied
epierst2cbigrin Ghrommaadiahgtoyimettianerniocoiridtrgitasetic agigdBbrazine-1-

mL, 2: tirr ta te tulr, t t e
RO B At o L e U e SR By
Wé@hédwmrﬁéeﬂjé@u%%"sé&d&%da\?ﬁ-lt% and brine, dried over

anhydrgus N%%l&@%@@ﬁﬁh@%q@?ﬂgwﬁobenzoyl)p:perazme 1. carboxyhc acid

perazm -1-yl-(2- trlfluoromet Iphenyl)me hanethlone 89

e e TP R SIEH RGO ABF UHREa Rk oo 0L
migtuees afipgbadzamileyl-(@rtpi troenstbyljpime nybreetlwmte Weones(doked by
evaporation. The residue was dissolved in ethyl acetate, and washed with aqueous
saturated NaHCO; and brine, dried over anhydrous Na,SO, and concentrated to give
piperazin-1 ~yIu(2~triftu_oromethyIphenyl)methanethéone (1.47 g, 5.36 mmol) which was
used directly for next step without further purification.

C. A mixture of piperazin-1-yl-(2-triflucromethylphenyt)methanethione (1.1

g, 4.0 mmol), 6-chloropyridazine-3-carboxylic acid (2-cyclopropyiethyi)amide (0.98 g,
3.98 mmol), KoCO;(0.83 g, 6.0 mmol) and n-Bu,sNI1 (0.010 g) in dioxane (10 mL) was
heated to reflux for 21 h, and then concentrated. The residue was purified by column
chromatography and recrystalization from ethyl acetate and hexanes 1o afford the title
compound in 76% yield (1.42 g). m.p. 117-120 °C. "H NMR (300 MHz, CDCl;) & 8.05-
7.93,7.65, 7.55, 7.44, 7.24, 6.98, 4.61-4.40, 3.98-3.40, 1.51-1.47, 0.73-0.64, 0.44-
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g, 4.0 mmol), 6-chloropyridazine-3-carboxylic acid

(2-cyclopropylethyl)amide (0.98 g, 30 3.98 mmol), K2CO3 (0.83 g, 6.0

mmol) and n-Bu4NI (0.010 g) in dioxane (10 ml-) was heated to reflux for

21 h, and then concentrated. The residue was purified by column
chromatography and recrystalization from ethyl acetate and hexanes to

Glora Inedis, ceamdINIEEHEld £d7.0) R AgdZEa g Rso o,
(300 MHz, CDCI3) 6 8 71.24,6.98, 4

@@@-3136 2 152FP4172@97§2§541@44& 11?3‘9401%4 o, 0?308@1@:?«:5&%%7 B, 44.2,

439\Viktro GOG18) 6 X050, 168 (R 89)6n4Us8.0140:2) 132.4, 128.8,
127.2,127.0, 126.9, 125.5, 124.8, 124.4, 124.0, 121.8, 112.5, 50.4, 47.6,
44.2, 43.6, 40.0, 39.6, 34.4, 8.6, 4.2. MS (ES+) m/z464.0 (M+1). 5
EXAMPLE 32 The following compotide bre3@ynthesized by the synthetic
procespes RoHFRFERRH ARG e synthesized by the synthetic processes as
6-L4- 2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid

ARy amide; 10

6-[4- (2@1§4f[aemfmm+oytﬂammm)mwmmeimﬂiwummaame-&mommcﬁ (2-
Igﬁf(gf W%) ) propyl]la mide;
4-Fluoro

enyl)eth ]-3-{6-[4-(2-trifluoromethylbenzoyl)piperazin-1-

' y|]pyr|(j$a%r{23 |;%8met yibenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid [3-(4-

ﬂub’ﬁo(dw&h@l{)p@@ﬂe}awﬁg@opyl] -3-{6-[4-(2-trifluoromethylbenzoyl)piperazin-1-

éﬂ%ﬁﬁ ﬁwo{w BB S S BB
ihaimittarea;
6-[4- (21T@q@m@m&?ﬁE@ﬂml@%ﬁ@fﬁﬂgwwﬁ@ﬂﬁﬁb%%ﬁwg%ﬁﬁﬂ

phenet Iaml
BlpyTe2 sé‘rtﬁéthylbenzoyl)plperazm 1-yl]pyridazine-3-carboxylic acid
(5- trlflﬁmnﬁmhytpyNe{m-{Z ({Daifidegmethylbenzoyl)piperazin-1-yllpyridazin-3-

3(;} H‘O O'II;QHH@éomethylbenzoyl)plpera2|n -1-yl]pyridazine-3-carboxylic acid
i carbam oylphenyl)amide;

6-[4-(28Tftfdo 6%@%@?&6@/‘0@&5@?5&%@@%1@%&9%”9 SHHERNICRTY
(Beastioaghataoylphenyl)amide; _
6-14-(2 %Géof?ﬁ‘u%t%%%’{‘ﬁ%l?f’o%éapzepa%# Uoiaans-2-s a6

m- ton
BiffyorprreinythnsiaetRyibanydsi)piperazin-1-yl]pyridazine-3-carboxylic acid

p- 8-[4-(2-Trifluoromethylbenzoyhpiperazin-1-yllpyridazine-3-carboxylic acid (4-
carbamoyiphenylamide;

6-[4-(2-Trifluoremethylbenzoyl)piperazin-1-ylipyridazine-3-carboxylic acid (3-
carbamoylphenylamide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid m-
tolytamide:

6-[4-(2-Trifluoromethylbenzoylpiperazin-1-yllpyridazine-3-carboxylic acid p-
folylamide;

8-[4-(2-Trifluoromethylbenzoylhpiperazin-1-yllpyridazine-3-carboxylic acid o-
tolylamide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-ylpyridazine-3- carboxyhc acid (2-
propylphenylamide;

B-[4-(2-Trifluocromethylbenzoylpiperazin-1 ~yl]—pyridazine—3~carbo$<ylic acid (4-
propylphenyiamide;
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tolylamide; 30
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid
o- tolylamide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid
(2- propylphenyl)amide;

6'[4'(?s-fﬁi-fdi'?ffﬁmSFBMQW&@H%BW%}Q'ziﬁyﬂ'ﬁw%%%%%mm@ QG a-

(4- 35 propylphenyl)amidé; 14 _

BRI PhADYYBMEhyIbenzoyl)piperazin-1-yl|pyridazine-3-carboxylic acid
(4- isoprapphenphenttgibenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (2-
6-[4-(2-Trifl methylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid
B e g Y pyidazin e
6-[4-(Bfifldorofetny BRI s RIRZINY INIRYEGATS-TaAsBRYC A6id (2-
@ofirerghemaame; o
-Gl semetybentonpneazn LyRidehe 2 cabpsyie a0 o
Bn2-Tritheprandibyilsenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid

(2,4- 18. _L = Wlm%%)ﬁmgﬁiqynpipej’asz~yl]9yridazine~3~carbox lic acid (2,4-
6-[4 % rifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid

PstRRARYISREAS ) amide:
6-[4- (25T difiaeroinetbyibenimiyoipviaziednylindading-8-Satboxylicc acid (2,5-
gﬂgi F dphepyl)amide; 15
%%h-( gr]ﬁ% uécl)lygbmethylbenzoyl)piperazin-l-yl1]pyridazine-3-carboxylic acid
(2,3- dfiétRyprkeypRaimdeenzoylpiperazin-1-ylpyridazine-3-carboxylic acid (2,6-
Srivtgrehoramedhylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid
(3,5- dj t@/ nga de: , . i L i
o ta- T R BN R es ey TR s SeBaeass 3
{Bnetairdengiaytigéienyl)amide;
64:[*5%{[&%@@?}%%?%%@%@%%9%%&21&@%&9%%3@@%63@&%@ (3.5-
4- ethyl-phenyl)amide;
%-T‘E—J‘@E{’T’Efﬁp gthylbenzoyl)piperazin-1-ylJpyridazine-3-carboxylic acid
(2- ethgHpHeryljaomdesltylbenzoyl)piperazin-1-ylipyridazine-3-carboxylic acid (3,4-
&%%i%ljd',i{éw[%ﬁ}gylbenzoyl)piperazin-l-yl]pyridazine-3-carboxylic acid
(3- fluoro-2-méthylphenyl)amide;
B-[4-(2-Trifluoromethylbenzoylpiperazin-1-yi]pyridazine-3-carboxylic acid (4-
ethyl-phenylhamide;
6-[4-(2-Trifluoromethyibenzoylpiperazin-1-yllpyridazine-3-carboxylic acid (2-
ethyl-phenyhamide;
6-[4-(2-Trifluoromethylbenzoylpiperazin-1-yllpyridazine-3-carboxylic acid (3-
fluoro-2-methyiphenyl)amide;
G-[4-(2-Trifluocromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid (2-
fluoro-4-methylphenyhamide,
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (4-
fluoro-2-methylphenyhamide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (2-
fluoro-5-methylphenyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (3-
fluoro-5-methylphenyhamide,;

6-[4-(2-Triflucromethylbenzoyhpiperazin-1-yllpyridazine-3-carboxylic acid (3-
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6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid
(2- fluoro-4-methylphenyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid
(4- 30 fluoro-2-methylphenyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl|pyridazine-3-carboxylic acid

f(aorféu granReigyiphenyl)amide;

-Tri Iuoromethylbenzoyl)plpera2|n l-y 1]p ridazine-3-carboxylic acid

(3 ﬂu(ﬁr&ggﬁgm%ﬁ@ﬁm?ﬁwyggtperazun- Ipyridazine-3-carboxylic acid (2-
fsrpAclPrEfflnarameethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid

(3- 14 e d

b 1 TSR Bepeavoiperazin. oyridazins S carbonic acd (4
ezom@v@twaem)%\m.de

6-[4- (%TﬂleWﬂmu%%mgﬂwmﬂ%%MnylﬂRbl’ﬁbﬂ}ﬁé%@@f&@?%yvﬁc%@ 2,4-

% 5 qu & %}ﬁgamlde
- - @ fitis? thylbenzoyl)piperazin-1-yl|pyridazine-3-carboxylic acid
(2,4- dﬁ%(@ﬂhélnybranatlejbenzoyl piperazin-1-yljpyridazine-3-carboxylic acid {2,5-

@f{éoggpﬁgﬂﬁ%%gthylbenzoyl)plpera2|n 1-yl]pyridazine-3-carboxylic acid
(2,5- dlfluoropheny)aml

6-[4-(2CTifridor BFW&HWBMWM%W%WM%@Q BHBRHlicAGH (3.4-
(Bdordifuorngheing)amide;

6 13- gifgéomm%M%gvﬁef%&%%Mﬂ%@%%é sabxylifacit 2 3-

(2,3- di opheny
@f[ﬁo(QUhﬂﬂu'éﬁB]ﬂéthylbenzoyl)plpera2|n 1-yl]pyridazine-3-carboxylic acid

(2,6- 1b-giflgorapheayianigenzoy!)piperazin-1-yllpyridazine-3-carboxylic acid (2,6-
%h 2 r|flu omethylbenzoyl)plperazm 1-yl)pyridazine-3-carboxylic acid
ur|

ﬁ”é
6-[4- (zanﬁf(aomfh@nmmmmmmmﬂyqmmagme‘am@myumw (TH-

pgy,rﬁzgni -mlde 20

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1- y1]pyr|da2|ne -3-carboxylic acid
mdan_f_gﬁa(l%I"Brgiuoromethylbenzoyi)pzperazm- -yllpyridazine-3-carboxylic acid

pyfdz(2-Fwiflmarenethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid
A R G et R e e s
n 1-ylamide;
B-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (1H-
tetrazol-5-yl)amide;
8-14-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid (2H-
[1,2,4]triazol-3-yl)amide;
6-[4-(2-Trifluoromethylbenzoyt)piperazin-1-yljpyridazine-3-carboxylic acid (3~
methyl-isoxazol-5-ytamide:; :
6-[4-(2-Trifluoromethylbenzoylpiperazin- 1-yljpyridazine-3-carboxylic acid (5-
methyi-isoxazol-3-ylyamide,
8-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (1H-
pyrazol-3-ylamide; -
6-{4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (5-
methyl-1H-pyrazol-3-yl)amide;
G-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid
pyrimidin-2-ylamide;
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25 [1,2,4]triazol-3-yl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid
(3- methyl-isoxazo I-5-yl)a mide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3- carboxyllc acid
(5- methyl-isoxazol-3-yl)a mide; 30

6-[4- (26Tﬂ'fl§W%SFBHQW@HH&W%%&%%YH%BQ%%é’*@%ﬁ?Q&Wﬁ‘c%“dﬂ
(1H- pyrazol -3-yl)amide

R (A Vi’ﬂ‘UB?'Smethylbenzoyl)plpera2|n 1-yl]pyridazine-3-carboxylic acid
(5- meth-RHrityxazoleBayhamidel)piperazin-1-yllpyridazine-3-carboxylic acid (4-

'ge[é’é‘zﬁg% ;%y%%}aglzzzoyl)p'peraz'” 1-yllpyridazine-3-carboxylic acid
oA ROTOTHET M BT i Eamsosie asid 2

NI NIyRBYdanidin-4-ylamide;
AR Ty R

(4- me yrimidi
B (B-Tihfldommstiiyitenzayisiperazin-1-yl]pyridazine-3-carboxylic acid

(2- OX G243 SRYEiORFEN] Bt 24)ARN R azin-1-ylpyridazine-3-carboxylic acid (2-
rlfluorometh Ibenzcr)gl)plperazm -1- yI]pyrldazme -3-carboxylic acid

PRIl kb
6-[4- (25T['4f(@6T0ﬂwefbmbéwﬂwh)4mrdavmmquwmaama-&mmmw (5
Go - Iazancliddlher 3-en-t Yhamide

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1- yI1]pyr|daZ|ne -3-carboxylic acid
(5 oxoSH&-GinydieRemsiykesre )R- 1-ylpyridazine-3-carboxylic acid

[G,M&Tfﬁafazarqnyeﬂﬁw@enzoyl)plpera2|n 1-yl]pyridazine-3-carboxylic acid

[1,3,4] -2-ylamide: 15

b e e oy piperazin flipyrdaring--carsonylo oo
ihrzediZ2yigandrie;

6-[4-(2slHtigoramataBenamRipesRafAn HRNTIIAZHSS-SRR8NWIfarifd

|n an 5 lamide;
ﬁﬁh%eromethyl -benzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid
20 pyr@ﬁ-zzyTa;ﬁudwmethyi benzoyhpiperazin-1-yl]pyridazine-3-carboxylic acid

gy{égQzTgngqggmethylbenzoyl)plpera2|n 1-yl]pyridazine-3-carboxylic acid

pyridin-3-ylamide
6-[4-(2- Tnﬂuorome’zhylbenzoyE)paperazm 1-yllpyridazine-3-carboxylic acid

pyridin-3-ylamide,
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-ylipyridazine-3-carboxylic acid
pyridin-4-ylamide;
B-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (6-
oxo-1,6-dihydro[1,3,5]triazin-2-ylamide,;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (5-
fluoro-pyridin-2-yiamide;
8-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (4~
cyano-phenylamide;
8-14-(2-Trifjlucromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (2-
cyanc-phenyl)amide; | _
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (3-
cyano-phenylyamide;

B-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (5-
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6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid
pyridin-4-ylamide; 25
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid
(6- oxo-1,6-dihydro[1,3,5]triazin-2-yl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl|pyridazine-3-carboxylic acid
Sadbppamaamde; . o
-[4-(2- nfluorqmethylbenzoyl)plpera2|n-l_-qu]pyndamne-3-carboxyI|(; acid
(4- 30 ésﬁgr{g;gﬁgt,%g}ﬁm\gpenzoy!)puperazsm -yllpyridazine-3-carboxylic acid (4,6-
SrtdiR4pytilupnamsiiythiaszoyl)piperazin-1-yl]pyridazine-3-carboxylic acid
(2- cyanoyphe amide; , o i
o 10 oo R B s e RS B2 2
FRloegaBdinérizantlae; 35
6-[4-(2sTiflporametombanaARipssReRAn AT AdNaS-S A8 fcadf (1H-
éSiL 3 cyano-pyridi n-2-yl)amide;
| 9[3-' YP7RING methylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid
(4,6- diiviétBApyftirmidinefryBanzidg)piperazin-1-ylJpyridazine-3-carboxylic acid (1H-
igd&;@-ggﬂmomethylbenzoyl)piperazin-l-yl]pyridazine-3-carboxylic acid
(2-5 c%lor?ép){r_idin-myl)amide; _ _ o o
6-[4-(25THlGol BYEIRYIGENZR TSR RERAIN (| IR HS Aring BB RIMLcRSH (1H-
idd&Eocirgigli&myibeamide;
6-[4-(25Trifluc i in-}-ylpyridazine-3-carboxylic acid :
(LH-i r? Jé|§oj§%‘§g%%%6%%ﬁ%%% Zint q fopg%az ng 5 car%o¥yﬁc acd (1H
Bz r-SribRBiePhethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid
(1H- in@.mtﬂ S )ﬁjﬂhaj'ﬂl%ihyibe!lx)zoyi)piperazin—ﬁ -yk}pgridazingemcegboxlyﬁc acic? (4~
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl|pyridazine-3-carboxylic aci
ﬁ%ﬁ%@%ﬁ%ﬁl M
6-[4-(267IAfldeTofveriopiistniosris pwinsiradingl| pylicsdanrn 8-3ardrbrylibcamtil (5-
eip-medldyssgidey)amide; . o
6-[4-(2-Tr|fluoro_methylbenzoyl)plpera2|n-l-yqpyrldamne-3-carboxyllq acid
(5- meﬁigﬂ;{ﬁl—gggp_%r%gw&@nzoyl)plperazm~ -yilpyridazine-3-carboxylic acid (5-
16Bript 2t Briflpaoovig it Bet jradAdpiperarndd:- yl|pyridazine-3-carboxylic acid
(5- thigxps? éﬂiﬁd&f%ﬁ'[&% Uil )anie20 ine 3-carvoxylic acid (1H-
6-[4-(2-1'([)rifAI(uoromethbeer¥zo?/I %gﬁ%hﬁ%ﬁ&ﬁggégﬁng%aﬁ%ro%/( |(§Ca‘?(‘:ri:E (
legpgoémidazol»Z—yE}amlde;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (6-
methylpyridazin-3-yhamide;
B-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (6-
methoxypyridazin-3-yhamide;
6-{4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid {3-
chloro-phenyllamide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (3-
chloro-2-methylphenyllamide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-ylipyridazine-3-carboxylic acid (2-
chloro-3-methylphenyllamide;
6-[4-(2-Trifluocromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (2,5-
dichlorophenyl)amide;
B-[4-(2-Triflucromethylbenzoyl)piperazin-1-ylpyridazine-3-carboxylic acid {2-
chloro-5-methylphenyl)amide;
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benzoim idazol-2-yl)a m ide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid
(6- methylpyridazin-3-yl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid
(6- 25 methoxypyridazin-3-yl)amide;

6-[4- (?sTa'fEEGrﬂmsmmpﬁg}w}ewﬁfﬁé@ﬂﬁywﬁg%%é’)s:eé?@aswm%%se
Cg) chloro-phenyl)amide;

E’Lf”(f”‘ﬂﬁmﬂl%\‘?@fﬁ%gﬁzoyl)plperamn 1-yl]pyridazine-3-carboxylic acid
(3- chlerga szafhmmybmﬁndeylﬁﬁperazm 1-yl]pyridazine-3-carboxylic acid (4-

?}Lﬁﬁg% g }}hg,l]tg%nzoyl)plperazm 1-ylpyridazine-3-carboxylic acid
oro- - en amlde

6-[4- (zﬁﬂtﬁrﬂao?tsﬂﬁefﬁmsﬁw&myﬁqﬂmﬁﬁt@yﬂmﬂﬁuﬁ%@%ﬁ%a&we?&@
dRdodchiarmpinyl)amide;

O oDt e AV IRdaEne: 2 eabesie 0 .
SpraZ-Trifthsaerthgtbidazoyl)piperazin-1-yl]pyridazine-3-carboxylic acid

(2- Ch|QTQ?2W%HMF3?§&K9%HQSyI)pIperazm 1-yljpyridazine-3-carboxylic acid (2-
6-[4 (2- f oromethylbenzoyl)plpera2|n 1-yl]pyridazine-3-carboxylic acid

‘ZWOE‘?T TBSAMRRINIRHBamide; 5
6-[4- (%{nftaomﬁmetbmbmymflmmmzmymmgaam&:mmbmmmnﬁ (2-

chl - é}ﬁ@él)amlde
éfﬂ[%. 2- Trlﬁir (EPro% hylbenzoyl)plperazm 1- yl1]pyr|da2|ne -3-carboxylic acid
(3- Ch|@r&42n]"é[{mqmﬁpgmgyl)p:perazm- -yl]pyridazine-3-carboxylic acid (5-

@ﬂHd&ﬁUﬂuqn%ngﬁayﬂWzoyl)plperazm 1-yl]pyridazine-3-carboxylic acid

(2- 10 ghiorg-4- L ]
e R R Bioerezin Ly ipyidazing -caboxyiic acid (25
téiiwem@f’tﬁ‘—lﬁﬂﬂamﬂdﬁhenyl)amlde

6-[4-(ZsTflgorameianeenasiRIPgs peRArn RN AgaE-s-DesIRcaki (2 6-
5- chloro 2-fluorophenyl)amide; 15

PAFEPEG hylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid
(2,5- dBHbiaphéghemsthyibenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (2-

@lTHO(%nTémy@m%Qm%nzoyl)plperamn 1-yl]pyridazine-3-carboxylic acid
6- dlchloro henyl)amide;
6-[4-(2- rzfluoromethylbenzoy!)p:peraznn -1-yl]pyridazine-3-carboxylic acid (4-

trifftuoromethylphenyhamide;
8-[4-(2-Triflucromethylbenzoyl)-piperazin-1-ylipyridazine-3-carboxylic acid (3-
trifluoromethylphenyijamide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid
phenylamide;
B-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (5-
chloro-2-methoxyphenyl)amide;
B-[4-(2-Trifluoromethylbenzoyl)piperazin-1-ylipyridazine-3-carboxylic acid (2,5-
dimethoxyphenyl)amide; |
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (2-
chloro-4-methoxyphenyl)amide;
8-[4-(2-Trifluoromethylbenzoyl}-piperazin-1-yllpyridazine-3-carboxylic acid (4-
methoxyphenyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-ylpyridazine-3-carboxylic acid (2-
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6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid
(2- 20 trifluoromethylphenyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid
(4- trifluoromethylphenyl)amide;

6-[4-(2- Trifluoromethylbenzoyl) piperazin-1-yl]pyridazine-3-carboxylic acid

r@}ﬁﬂ sLRaenyl)amide; 25

6-[4-(2- |f|uoromethylbenzoyl)plperaZ|n 1- yl]p}lrldazme -3-carboxylic acid
phenypa Kg%Tﬂﬂuoromethy!benzoyt)ptperazm -yljpyridazine-3-carboxylic acid (3-

BeihddrThighioranieshylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid

hlor |
6 14 (GG 2 B IE o poerain  iomrdaine Srcargonyarino)-

kengoig@eiiBaibK\giehyl)amide;

6-[4- (2T r8lueromathyvenanybeeartddl Ryridasainea3mahoxdienagihino)-
2- chloro 4-methoxyphenyl) am ide;

'[‘ 0(l ﬂ%ﬁuoromethylbenzoyl) -piperazin-1-yl]pyridazine-3-carboxylic acid
(4- methdsaipHenyifmerdne Bl benzoylpiperazin-1-yllpyridazine-3-carbonyiiamino)-

BslddiR gg;&lmweé@gpenzoyl)plperamn 1-yl]pyridazine-3-carboxylic acid

(2- 145 methoxyphenyl)
6-[4-(221F ﬁr&%ﬁéyrﬁﬁﬂﬁ?lr MBVl?ﬁIb@r%&?W%ﬁﬁ]ByhM%\QYHQ%‘%%&W&BW‘”O )

H8rxraethoiyphenyl)amide;

4-({6- [ébg RIS J&%%WSQMBIBSF%W ALY MHLAAINS- 2R RARAATY 3 4-

in0)- 5 0|c acl este

Cﬁﬁ({@f[a'&lT?f"IP'Hﬁfﬁi‘ﬁ@methylbenzoyl)plperazm-l-yl]pyrlda2|ne-3-carbonyl}am

ino) b@qu‘»i@l@i@mphenys)e‘{hyi -3-{6-[4-(2-trifluoromethylbenzoylpiperazin-1-yll-
r|fIuoromethylbenzoyl)plperazm 1-yllpyridazine-3-carbonyl}am

%’6 enzd aC|d methyl ester; 10
2 -({6-[4-(2- Trlﬂuoromethylbenzoyl)piperazin-l—yl]pyridazine-3-carbonyl}am

ino)- benzoic acid; EXAMPLE 33

6&5%%3#”%?%&%%%@ DR R A RN BRSO & B s
1-[1-(4-FluoropBeniPetiy] SSENG- 12t Sk vERHVIBR QS @) RSerazin-1-yl

I- 15 pydidaginadyiideds ESHAMEEE 33ne invention as SCD inhibitors was readily

accomplished using the SCD enzymes and microsomal assay procedure described in
Brownlie ef af, PCT published patent application, WO 01/62954.

Preparation of Mouse Liver Microsomaes:

Male ICR mice, on a high-carbohydrate, low fat diet, under light halothane (15%
in mineral oil) anesthesia are sacrificed by exsanguination during periods of high
enzyme acftivity. Livers are immediately rinsed with cold 0.9% NaCl solution, weighed
and minced with scissors. All procedures are performed at 4°C unless specified
otherwise. Livers are homogenized in a solution (1:3 w/v) containing 0.25 M sucrose,
62 mM potassium phosphate buffer (pH 7.0}, 0.15 M KCi, 1.5 mM N-acetyleysteine, 5
mM MgCl,, and 0.1 mM EDTA using 4 strokes of a Potter-Elvehjem tissue
homogenizer. The homogenate is centrifuged at 10,400 x g for 20 min to eliminate
mitochondria and cellular debris. The supernatant is filtered through a 3-layer
cheesecloth and centrifuged at 105,000 x g for 80 min. The microsomal pellet is gently

resuspended in the same homogenization solution with a small glass/tefion
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MEASURING STEAROYL-COA DESATURASE INHIBITION ACTIVITY
OF ATEST COMPOUND USING MOUSE LIVER MICROSOMES. 20
The identification of compounds of the invention as SCD inhibitors was
readily accomplished using the SOD enzymes and microsomal assay
procedure described in Brownlie et al, PCT published patent application,

%%4@2&%&1%%%0%‘@" Y8 b AR MIG SR MM R RGN is
on a high-carbohydrate, low fat diet, under light halothane (15% 25 in

‘?ﬁﬁ%/@?’a IealvRsstREda e Q&Hﬁ%@%ﬁ?@%%@&|W§H§Hr8ﬁﬁﬁt5‘$)éﬂh’)‘8§ pFrum
digimienzyine Aatividyd Livers are immediately rinsed with cold 0.9% NacCl
solutlon welghed and minced with scissors. All procedures are performed

' {dMauseifiderdifieiasomes withsTast Gormprmdsed in a solution
(1 3 w/v) contalnlng 0.25 M sucrose, 62 mM potassium phosphate buffer

(pH 7. &EWH@MWW%%WM&%/@%%%F BAHFhRINRGCR P BRated
todsEaiainiaing. Acsiokered aubsigae Eighjomissoenomegerizera final

homo ate | trifuge for 20 min tg. eliminate
A oL S e e R B PR B ST IRB0gH 3 M NeF.
CB3ayeM chegsecloth hadnde ATy gedl mWJOEE:@BOOﬁgnW Eferapmé deand a 10 uM
ly. re

D S B S8 {R R QO AR 15 min
“Fﬁ%bab%‘éﬁbé aﬁhw&eﬂéﬁ%ﬁa %@rﬁaﬁﬁn@ﬁdﬁ%t'@rﬁfzﬁﬁ@a&t@any%ééé%@ﬂ acids
dreexpsgielg concentration is measured using bovine serum albumin as
the sta]got?rd Incubation of Mou iEleer |crosomes Wlfth Test

ar

Rae nal zed a Oc\f’%y 4 e@% %‘d%)f( H{%#%ggﬁ%zﬂed with

Compoun S eac on ale s
tﬁ&&éi@tbtpr@btﬁwufm@@édﬂmm@mmmregf@rmnlmetbfyth@@ubmﬁmtmethanoi.

Pkl 145 Rdmiicaeid Abading o Wﬁ%ﬁ@@fb%éﬁté RMidnchrar2kraphy

hom enjzation solution, contalnlng 42 m 3 mM niacinamide,

%315 ReGPId 6 AoMheEise LG PeLagieR aqyipped wit  ciode
azmay:dateatmaa‘ se206ompaundicBohhesarviviekad Vig@etkshaantA) with a

E%rs'kﬁw{'ﬂbg S ﬁHB&é‘?@?’% ambak| ygfé!Ya*%r 5’&@:@3 Gl 9&%(54‘?%% oDs

are stoppe attyacids are ana yzed Fatty acids are ana ze

&%nb%weph@@ééﬁﬁwmﬁ@égr@% %4 Somiddhw R os i iTe) o’ﬁtaﬂﬁ'ﬁ?ﬁb@ a pre-
BityAciAm wmser%rspw@ersmay iHsing %ﬁy%a&eﬁh\&ﬂw estg fally

acid methyl esters are analyzed by high performance liquid

SRRSO SRR 2A (L ESF RIRGMALSH ISP Batkhit A D9, 3 g flimin and
sy aleatbgidphcequippethwith audieddc atsaytalete clitesedtdtcR)) Jattinadid methyl

é@%‘%‘%%% %%15&85 W%ﬁli%]}cﬁgﬁ%nﬁgg cgw@g?aphy (GC) or Thin Layer

Chromatography (TLC).

Those skilled in the art are aware of a variety of modifications to this assay that
can be useful for measuring inhibition of stearoyl-CoA desaturase activity in
microsomes by est 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.

* R ok kK

All of the U.S. patents, U.S. patent application publications, U 8. patent
applications, foreign patents, foreign patent applications and non-patent publications

referred to in this specification and/or listed in the Application Data Sheet are
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solid scintillation cartridge (97% efficiency for "C-detection) and a
reverse-phase ODS (C-18) Beckman column (250 mm x 4.6 mm i.d.; 5 m
particle size) attached to a pre- column with a pBondapak C-18
(Beckman) insert. Fatty acid methyl esters are 20 separated isocratically
with acetonitrile/water (95:5 v:v) at a flow rate of 1 mL/min and are

HesHified Dy eempalisar wWib.apthentic standards. Alternatively, fatty acid

methyl _esters may be analyzed by capillary column gas-chromatography

(GC) of PRSP o RRdidtbRr AR aereied. o séraupbshe e arolpdiments of
dwanecotiarvasiedheb maificadio nerarthis pegrdeall iRbseandre warfd for
ing inhikjtion [-CpA desaturase activity in. microspmes :

e R P L R S i enten
ARy i AiRyeN RSO iindiedestespireeniy thesappTndedctivityswas
defined in terms of % SCD 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 147
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. 5 Accordingly, the invention is not limited except as by the
appended claims. 148 CLAIMS 1. Use of a compound of formula (I): R4
R5 R6aa7 s R 7a R2-W N N_V-R3 (1) N=Ny Rsa R9z R9 R8 wherein: x
and y are each 1;
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W is -C(O)N(R')-; -C(O)N[C(O)R'81-, -N(R")C(O)N(R")- or -N(R")C(O)-; V
is -C(0O)-, -C(S)-, or-C(R10)H; each R1 is independently selected from the
group consisting of hydrogen; C1-C6alkyl optionally substituted with one
or more substituents selected from the group consisting of halo, methyl or
trifluoromethyl; and C2-C6alkyl optionally substituted with one or more
substituents selected from the grglﬂﬁl&%nsisting of methoxy and hydroxyl,
R'a is selected from the group consisting of hydrogen, C1-C6alkyl and
cycloalkyl; R2 is selected from the group consisting of C1-C12alkyl,

1. \G2-€ 2 2atkenyld G2o@1hydroxyalkyl, C2- C12hydroxyalkenyl,
C1-C,2alkoxy, C2-C1231Q~goxyal }, C3-Gd2cycloalkyl,

C4-Cl2cycloalkylalkyl, acyl, CZZCTAralkyl, €3-C12heterocyclyl,
C3-C12heterocyclylalkyl, 2hete%t?;c12heteroarylalkyl;
or R2 is a multirfi N2 to 4 1 fein the rings are
independently selected m iie groyp, co sisting of cycloalkyl,
heterocyclyl, aryl and heteroaryl and %erg;qme or all of the rings may
be fused to each other; R3 is seledt&t bmR°the group consisting of
whi&eie12alkyl, C2-C12alkenyl, C2-C12hydroxyalkyl, C2-
%12hlydroxryglkenyl, C1-C12alkoxy, C2-C12alkoxyalkyl, C3-C12cycloalkyl,
x@ 4¥éf2eca3?cloalkylalkyl, aryl, C7-C12aralkyl, C3-C12heterogyclyl,
W ies-BiDN@erocydy RN QR G rondidroaroi Mt lesr c1¥Refer@arylalky!;
V ior-RBs-a -miitiringrstragkitheihaving 2 to 4 rings wherein the rings are
eadREBRERPER:SAIF Clac: SEOMENGISRUP SABRITING Af S¥QaaldY ksalkyl optionatly
hetcrocyehi, 2 and heteroand and ihere some oral ofhe fnas mak, o
subose' ' ot A{'a RS R dgpeﬁcfenﬁy Cai8cted from

uSed to eac r, n are each in

irifiHgraraien, Atbres ernlyd CRIETNY, RIEEHEISH WiNUBIDRIeTRTE EyRTIBIaRselected

froriid(RAD) 20 R 61HIRGHE MRFoR7andR8dRed, R9, and R9a are each

r'AIndenendently selecier-lommydagenah @ - &3rlkhanB8.apd Rba

R’ %&’%S{hc?éa PR prd Ra Lo %H%er%"é?gﬁ %Q%%e?@toﬁfth r<9r-§%ad?d .
{dgether- are an oxo group, provided tHat Wher V'8 -c (?)—,2 Fand R7a " *

Cfygemel g R ard: @znogeﬂaeﬂkabvﬂ&'-foﬁn%p%&%a&w uf g BIahaky!

aryof RECRazRY|, atgdRhdegetugt, WwithGpeefde Réy). RO, dhehROadfyimaad C.-

c.fllengidrigge; RtO is hydrogen or C1-C3alkyl; and each R2 is

or EF’%‘%H% seiected from E“Féj fgiick QhéranciRalky "saarsét?r%%iéﬁ’ Ty seiected
enantiomer of tautomer thereot, a pharmaceutically acceptable sait

frofhie8foup Al HIERAinPRIEIROR therdcA st e iSreRin g thensst sertar @l
| of tranmgiactar es0f:semediecnadat;

R® is selected from the group consisting of Cs-Crealky!, Co-Crealkenyl, Co-Cyshydroxyalkyl, Co-
Cyzhydroxyalkenyl, C,-Cqatkoxy, C,-Cyzalkexyalkyl, Cs-Ciocycloatkyi, Cu-Cizcycloalkylalkyl,
aryl, Cr~Cyzarakyl, Cs-Cisheterocyclyl, Cs-Cizheterocyclylalikyi, C4-Cizhetercary! and Cs-
Csheteroarylalkyl,

or R® is a multi-ring structure having 2 to 4 rings wherein the rings are independently selected
from the group consisting of cyoloalkyl, heterocyclyi, aryl and heteroaryi and where some or all
of the rings may be fused to each cther;

R* and R® are each independently selected from hydrogen, fluoro, chloro, methyl, methoxy,
trifluoramethyl, cyano, nitro or ——N(RQ)R;

R® R® R, R RY R® R% and R* are each independently selected from hydrogen or Ci-
Cialkyl;

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® andg R™

together, de not form an oxc group;
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for treating a disease or condition mediated by stearoyl-CoA desaturase
(SCD) in a mammal, wherein the disease or condition is selected from the
group consisting of Type Il diabetes, impaired glucose tolerance, insulin
resistance, obesity, fatty liver non-alcoholic steatohepatitis, dyslipidemia,
and acne. 2. The use of claim 1 wherein the mammal is a human. 3. The

or HERQRCRIMRE, WhereIRJhRAIFRAS R RONEHIGH 15 d ¥PeIIIAORREnebridge;

R“"T e use of cl '[E 1|, vY_henrdeln the disease or condition is obesity. 5. The use
OF ISR W éreﬁ%kfh’eadlsease or condition is fatty liver. 6. The use of

each|Bie NIRIREASTH (e BRtHEaT e BhGs Adtdlcoholic steatohepatitis.

a stérddseradraccamipoendrofdorneuladitpt, RHREREI RByRER TN GalREkALS, 2

ohalr Db NTHBRNoReRrRP8 BHBiwiereiBer XiAihd a6 2a68 4 Wrissicament

selected from -C(O)N(R1)- and -N(R"C(O)-; each R'.is ind dentl
o b GO L e, %f?@éaaﬁﬁf%%f%ﬁgﬁaﬁ@mm
whasgi st eEARth 6 e ditiAfole SSIRSSIHUENES (a2 I8 TXeR] FORFIRG efrdupe || diabstes,
impeoasigtingeidatocaniesoijh orsisfinceoonesityl faihdi @2 «Coalkyhoptaeadlyepatitis,
ayshHBstiftedith-one or more substituents selected from the group
consisting of methoxy and hydroxy; R2 is selected from the group
consisting of C7-C12alkyl, C3-C12alkenyl, C7- C12hydroxyalkyl,
2. Yoo keq SRy RIAr D dNE TERYERURFHIKER)I, C3-Cl12cycloalkyl, C4-
C12cycloalkylalkyl, C13-Clgaralkyl, C3-C12heterocyclylalkyl, and
3. Thdtsd dhateropmialon] @k 1RAB2ds A mui-ring strugismadiaving 2 to 4
rings wherein the rings are independently selected from the group
consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl, where some or
4. T 5P TGS AP B HiRElSRSe RERCHHHHSR RE9&SEEIected from the group
consisting of C3-C12alkyl, C3-C12alkenyl, C3- C12hydroxyalkyl,
5. Thdisd dhudraxyata Byl e Irécbdabirxtafich s k2alkoayalkyl,
C3-C12cycloalkyl, C4- C12cycloalkylalkyl, aryl, C7-C12aralkyl,

C3-C12heterocyclyl, _C3-Ctheterocyc(ijlalk_yl, C5-C12 heteroaryl and
8. T@g;éﬁ_gh@@é{'ﬁbhmrﬁm .tlaﬁ, disease or condition is non-alcoholic steatohepatitis.

7. Use of a compound of fermula (1) :

4 5 & o
R R R ROR R72
( )é———kx 0
RZ ey / \ N N—/< an
—N| w RS
o . RBa
R™ R®R

wherein:

x and y are each 1,

W is selected from —C{ON(R"}— and —N({R"C{O}—

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

R? is selected from the group consisting of CrCpalkyl, Cs-Corakenyl, Cy-
Chydroxyalkyl, C;-Croalkoxyaikyl, Cs-Cyphydroxyalkenyl, CsCqzcycloalkyl, Cy-
Cacycioalkytalkyl, Ci5-Crsaralkyl, C3-Cizheterocyclyialkyl, and Cs-Cizhetersarylalkyl,or
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R3 is a multi-ring structure having 2 to 4 rings wherein the rings are
independently selected from the group consisting of cycloalkyl,
heterocyclyl, aryl and heteroaryl and where some or all of the rings may
be fused to each other; R4 and R5 are each independently selected from
hydrogen, fluoro, chloro, methyl, methoxy and trifluoromethyl and R6,

Rsa, R7 R8, Rea R9 and 9aaeeach mde dently selec
ol e S SRR R B R R Y 35 Hoebencenty

seiRsiRstiTer GierecHR e%%tl@@@éﬂé{éwﬂm%acm¥ tBGe RN s eRYONGere some
or gfatipephaydded that sehensdcisciGf0)-, Rand R7a together or R8 and Rsa
toggthey d%%%k%o%?fn RO HBHP: \é@lé?sgh& VI%F‘Q;L 'd?{gﬁf@ Réaav%RJkﬁ]la Cs-
a a are eac epende ysece ro ro r
C-ERESAI, 5SS HETHE: 7 At a P i ot SEHELA, O
C@@Eﬁk‘ﬂ%‘é'foﬁﬁ'anca&jﬁl@ﬁ@y'bn@g@, %ﬁ@%@ﬂenﬁrﬁm@ﬁ@?ﬁ%@m, Ce-Cro
hef@itanRéhRBaC R8iearmlyRB&.are each independently selected from
hydw@@ra %ﬁﬂn@@#&xlu@ s@rﬁg@omef FRANIIRET alctamniamer uhgésén‘@enﬁy
se%ctdjp Ce‘fg{?ag nsus é) %a”( rte?cfabmlt < mangf%\gtt(ynrja I a d where
icament for tre ating 4 diSease srd nmedi? {/eﬁ"by stear Q} CoA
Soﬂ@ﬁﬂkﬁé@iﬁﬁﬂémw&?ﬁ%’?ﬁﬁ%ﬁ%é@ﬁ the disease or condition is '

sel&teddr®h dhe egeolipdeoasistity efidype flaiabategeimaired gllbcosaethyi,
mdQISARRE viNSIMIM@SISIance, obesity, fatty liver, non- alcoholic
) RARE R R R 7 R 4] At N R i N R gen o
C-R93%¥: Wherein: x and y are each 1; A is oxygen or sulfur, W is selected
frorR"-@(0 it Rddetherd eNaféb)@(ejﬁ;togsm@aun R’ isnih@épémethatyor R® and Rg
o§aleeiad fromdhr gronnerRsRiNG af Dydrogen, C =Ghalky Qriinaliv® and R®
to e:){ﬁes “Sét‘f:ledo‘{'trﬂ NS More SHestivents selecied oy the grouRe: ke 5ng ge2
are each mdependenty 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 alkylene
bridge, while the remaining R, R®® R’, R™® R® R®™ R and R® are each independently
selected from hydrogen or C-Cialky!l;
a stereoisomer, enantiomer or fautomer thereof, or a pharmaceutically accepiable salt
thereof, '
in the manufacture of a medicament for treating a disease or condition mediated by stearoyl-
CoA desaturase (SCD) in a mammal, wherein the disease or condition is selected from the
group consisting of Type i diabetes, impaired glucose folerance, insulin resistance, obesity,
fatty liver, non-alcoholic steatohepatitis, dyslipidemia, and acne.

8. Use of a compound of formuia (I}

4 G m7
Var: A
R?—W / \ N N—< ()
N==N W R
8a
Rga Rg RS R

wherein:

x and y are each 1,

A is oxygen or sulfur;

W is selected from —C(O)N(R"}— and —N(R")C(O)—
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methyl or trifluoromethyl; and C2-C6alkyl optionally substituted with one or

more substituents selected from the group consisting of methoxy and

hydroxy; R2 is selected from the group consisting of C,-C,2alkyl,

C2-C,2alkenyl, C2- C,2hydroxyalkyl, C2-C,2hydroxyalkenyl, C,-Cealkoxy,

C3-C,2alkoxyalkyl, C3-C,2cycloalkyl, C4- C,2cycloalkylalkyl, aryl,

C7-C 2 ralkyl, C3C12 hete lyl, C3-C,2heterocycl

RS e e TR O Py ok R SR e
Op{'H%ﬁ)ih@“?%%eﬂﬁﬁ@ \Rﬁ’i‘e?éfﬁotﬁé‘t‘ﬁ?@%‘%ﬂ@ ﬁ?lft?ffé’rf&éﬁﬂ}ﬁ SOSCERESFBT Bhaslo,
meipo up totunsistieig yo fayclhalkyiohetsioayig iyl atyltan dvite teroaryhonherestituents
sel RN EoRY Al @Bﬂbecémr@@yrh&ﬂé&?gﬁ@@aﬁwther R3 is phenyl

opHQnaIIy sy ?[Uth byﬂ%)ne or more sul stltue %y th(ﬁ(%qupcz_

consisting 0 ano. nitro. hydroxy 5 C? tri héloﬁﬁ<
z@d@Wi’hﬁlo%#k%yQV%OX@%QWM&WOXN(ﬁs*)%za (iR CeGoRRAKI. Co

C+cBIHRNHRY) 2, acyicloaikyl;dnakgtochelyl, hetermacyl.antk-Ci:heterocyciylalkyl,  Cs-
Cmﬁ@%g@n@gy@jggug&t@ggwg@q; that R3 is not phenyl substituted with
optlo ally _substitute en 5aree ch in endentlys ct
ot By Sr oA e e 8 SRRSO o ooy

selgRisd, 'R7, marwow@ﬁ“wf%%@ﬂ é"reéeé%fdﬁ]Yhd’é‘ﬁéﬂﬁIQﬁWééﬂé(‘ﬂ’éﬁe some
or dtohiHeythageaydre GsCBalkyh aidR6 and R6a together, or R' and R'a

toget&%ngfy%m:ﬁeabmmwy aﬁé?& m&a%tmgﬁ&%@f@d&%@m@ group
: COﬂgIS mﬁ1 d% &S](e)c??trhoatnvyroe @%%ﬂatfggl%h% & ﬁ%%%g(ogyaac

ro al
rin an 0)2/(5% up W?ﬁ the remainin

C AR T AL RAOSIE Bt B e Ry SRl syl GBI
het@ﬂmamylh@ereﬁ@faf@@kR%OF@eaﬁbbRR’Barsogzétbi@ﬂwmmeﬁ@ﬁ R Retipnally
Sublgtgu@ém;ﬁga@ form an alkylene bridge, while the remaining R6, R6a, R’,

i % R8, Rga %ﬁi ggﬁ%(geg%é Adantly r%Sé%CtﬁS’SF{;O%toro methy

rogen or eac penden ly selected from
meﬁ‘)‘?&@&@ﬁ '%O{@ﬁﬁ iRyi, c3- -Cécycloalkyl, aryl or aralkyl; a stereoisomer,
enBARTNE OR taBloMer RicrenR Siaee shaafritdeeenidsily sveciptalntedaltrogen or
c-thangof, in the manufacture of a medicament for treating a disease or

COBP'ﬁ'@Qn'EP%@“ﬁ‘I)SQtPé’r EF‘%-%‘*%}(& ®oA %ﬁ?enur&Sﬁs@%d%ammw and R

wherein the disease or condition is selected from th € grou conS|st|ng O

togef*pﬁeaﬁeoﬁ‘ﬁt?é%gr%ﬁpﬁ PR RGE Blerdhee” %—Tlrﬁeré@% né‘égeérbeéﬁf ! ang
R ftagthigedo mohizioehatic stewroMelstiisenigslipdcdrmE, BhR Ache R5RY and R®
areldsenah dx saupan RdiedamomlaydMlien or Ci-Caalkyt;

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 Cy-Csalkyl; and

each R'"" independently selected from hydrogen, C;-Cealkyl, Cs-Cgeycloalky!, aryl or
aralkyl;

a sterecisomer, enantiomer or tautomer thersof, or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for treating a disease or condition mediated by
stearoyl-CoA desaturase (SCD) in a mammal, wherein the disease or condition is selected from
the group consisting of Type Il diabetes, impaired glucose tolerance, insulin resistance, obesity,
fatty liver, non-alcoholic steatohepatitis, dyslipidernia, and acne.
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R4R5RyaRsR77a R\/xR~NNN (IV) N-{~ N=N (R R2 p R9a R9
Re R wherein: x and y are each 1; each R' is independently selected from
the group consisting of hydrogen; C,-C6alkyl optionally substituted with
one or more substituents selected from the group consisting of halo,
methyl or trifluoromethyl; and C2-C6alkyl optionally substituted with one or

o UL éar?asgobstitgz%wg ; OsreI@ct from the group consisting of methoxy and

“hy roxy;rEijéJ 1S selected t or%i the group consisting of C1-C12alkyl,

C2,-C12alkenyl, C2- C12R§droxyailky 53512pydroxyalkenyl,
C2-C12alkoxyalkyl, £3-C1 alkyl;\G4- ?LchgloaIkyIaIkyI,
C3-C12heterogyclyl, €3 lylalRy], apl, C7-C1|1g,aralkyl, C1-
Cl12heteroaryl, and G3-C12heteroaryhalkyl; or R2\s a multi-ring structure
having 2 to 4 rinﬂsﬁﬁ%serein Efﬁ'@'?lings %@ntﬁently selected from the
group consistifi§ of cyeloalkyl, heteriéyelyraryl and heteroaryl and where
some or all of the rings may be fused to each other; R3 is selected from
the group consisting of C1-C12alkenyl, C2-C12alkenyl, C2-C12,
hydr6Xyalkyl, C2-C12 hydroxyalkenyl, C1-C12alkoxy, C2-C12alkoxyalkyl,
C3e@mecyEl¢amyl; C4- Cl2cycloalkylalkyl, aryl, C7-C12aralkyl,
C34ch 2hetenacyeiyl <68 GdRhetetaay chel aliolp CarGiheferpangkeand. -Csatky!

optforay SEPGIGIORMIRKNE QT FRAISBMUEI RO SURICIURE HBYREPHRLSHINGS halo,

erein_the rings are independently selected from the group consisting, of
e RISy Sayr KA RS AN Kard op o
selefiRisfieray B RIStP 16 EasPoTIFIOR A BB %re each independently

seltted fsalviaydriagen tfkiosmuphlososistiethyt! ndethoaNuand:,,-C.alkenyl, Co-
cmngﬂva ,tfgly':c%rl@hﬁ@a@@@mﬁgR7a’c@@a2§§&B&| ss’ﬂlnd B?g@ﬁlgﬁm o
inde y selected from hydrogen o - ;or nd Rs
C R B P T Eegeher RO L Igett. o b B Hoa ©
CrhSiaeRer. &8 nroxbeyrBEp, Pfvvided that when V is -C(O)-, R' and R7a
togetRérsos R8larich Raetogetirodd ot form anaoxo trotipgdidertmpendentiy
seié@t@@%ﬂgtt@% Bl PoMSe R, R RParareaiercaryl and where
mdepﬁng ntly se ect%d {rona gydr gen or C1-C3alkyl; or one of R6, Rsa,
SO r ané) F&)& r RBS {'H%y . ise e]aﬁﬂe’ %

, 4 together with one o é’a, R9 and R9a form an alkylene
R” is selected from the group consisiing of Cy-Cpaalkenyl, Cp-Cisalkenyl, Co-Cip,

hydroxyaikyi, C.-C.» hydroxyatkenyi, C,-Cyzalkoxy, Cy-Cyralkoxyalkyl, Cs-Cizcycloatkyl, C.-
Cizcycloalkylalkyl, aryl, C#Cysaralkyl. CsCiheterocyclyl, Ci-Cirheterocyciylatkyl, Ci-
Cizheteroaryl and Cs-Cizheteroarylalkyl,

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

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

R® R® R, R™® R® R™ R® and R® are each independentiy seiected from hydrogen or
C-Cialkyl:

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 alkylene
bridge, while the remaining R®, R® R’, R’, R®, R®™ R® and R¥ are each independently
selected from hydrogen or C,-Cialkyl,
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bridge, while the remaining R6, Rsa, R7, R7, R8, R8a, R9, and R9a are
each independently selected from hydrogen or C1-C3alkyl; 153 a
stereoisomer, enantiomer or tautomer thereof or a pharmaceutically
acceptable salt thereof, in the manufacture of a medicament for treating a
disease or condition mediated by stearoyl-CoA desaturase (SCD) in a

mamppal,herein, he disease.of cunqiionisselesiad. Famidhe FoWkple sal
consisting ofrgg%?e [l diabetes, im alredtf?elucose tolerance, insulin

therelidtaliEe"d "¢ 18y MRECPOR AR IRGHE S AtStrsp itk ay Shipisiaig! b

steaiay-aeAde1BUBsR (6ER IO MPEITRRb MR B VaFeee P RPIBRS seRCRg from

the RiOuIRA-MANINACRS (\dabddsNabedeRgacd3saR&Re, wheressisxaatd gbesity,

et IR LW QIR s - NG 0 -N(R)C(O)- each R'is
iIndependently selected from the group consisting of hydrogen; C,-Csalkyl
optionally substituted with one or more substituents selected from the

10. Mo ecpsiting of eIy adYéthyl or trifluoromethyl; and C2-Csalkyl
optionally substituted with one gs more:sgbstituents selected from the
group consisting of methigxy ayid Hydrdxyt "’ig{aelected from the group
consisting of C7-C12alky, INC7-CG12hydroxyalkyl,
C2-C12hydroxiatketiyt: y, C2)C1ZatkdRyalkiiz)
C3-C12cycloalkyl, C4-C1 Cl3tb,9aralkyl,
C3-C12heterocyclyl, C3-C12heterog I’g/l |Ry*C1-C12heteroaryl, and C3-
C12heteroarylalkyl; R3 is selectedfrom tRe group consisting of
C,«@¢2ddkyl, C2-Cl2alkenyl, C2- C12hydroxyalkyl, C2C12hydroxyalkenyl,
legg@?g?gﬁcp;{-CHalkoxyalkyI, C3-C12cycloalkyl, C4-

C clc lalkyl, aryl, G7< kyl, C3; erocyclyl,

C%%Zhg@% yéylalkwﬁggﬁ&g? ete%a%%ﬁtg( 3-C12heteroarylalkyl,

R4P&HY R5%a @W?ﬁﬁ\é seReERtPEelReed tromRIrsgeh Hliee) chidre'ky!
optivrethypbsiathoxyittriftecromethsdb difaands siteoted-N(R 'B)2group consisting of haie,

methyl or trifluoromethyl; and C,-Cgalky! optionally substituted with one or more substifuents

selected from the group consisting of methoxy and hydroxy;

R? is selected from the group consisting of C+-Cozalkyl, C,Cqzalkenyl, C;-Cyphydroxyatkyi,
Cs-Cqzhydroxyatkenyl, Cy-Cyzalkoxy, CCoralkoxyalkyl, Cs-Cizcyctoalkyl, C.-Crrcycloalkylalkyl,
Cy3-Cgaralkyl, Cas-Cypheterocyciyl, Cawcmhetérocyclylaiky!, C.-Cysheteroaryl, and Cs-
Csheteroarylalkyl;

R® is selected from the group consisting of Ci-Cyalkyl, C,-Cialkenyl, Co-
Crohydroxyalkyl, C.Chydroxyalkenyl, Cy-Cypalkoxy, C,-Cralkoxyalkyl, Cs-Cigcycloalkyl, Cu-
Ciscycloalkylalkyl,  aryl, Co-Cyaralkyl, Cs-Ciheterocyciyl, Cs-Cygheterocyclylalkyl, Cy-
Cisheteroaryl and Cs-Cyheteroarylalkyl;

- R® and R® are each independently selected from hydrogen, fluoro, chloro, methyl,
methoxy, trifluoromethyl, cyano, nitro or —N(R'%),:

R® R® R’ R™ R® R¥ R® and R™ are each independently selected from hydrogen of
Cy-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 ar C,-Caalkyl;

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 Cs-Csaikyl;
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R6, Rsa, R7, R7a, Rs, Rea, R9, and R9a are each independently selected
from hydrogen or C1-C3alkyl; or R6 and R6' together, or R7 and R7a
together, or R8 and Rea together, or R9 and R92 together are an oxo
group, provided that when V is -C(O)-, R7 and R7a together or R8 and
R8a together do not form an oxo group, while the remaining R6, R6a, R7,
R72,:R8, R8a, R9..and R9a are each independently selected from
hyc%o&%ri%?%&%gé%ﬂkgf %rﬁ% of R6, Rsa, R7, and R7a together with
on&%6f Re, REEPRYIEMY RS RsHrParyligaemer brifie<Wvhile the remaining
ReprR&EdRBwRTE, Rat, iR 8an RY sl RAayare aiainindepenitentlyor imidazoly!
selected frRmdyeragrmer &Jta@@ﬁ#gylhéééf%H%ygmg@éh%a@la%a{% salt
the%% : ?a't%g R:alir%u acI{?JgegF ndeencﬁ%%%ﬁ%gqrga?{rv h%/ 1rsoe eg c?rrccﬂ]dftl%gal?c/jliéted by
prowaed, Wowever, that R2CER not be pyrazﬁ;]y, pyfi mony?, pyrroﬁ“ inonyl
SeFPHIPAARSA R REPESIS BIrASI BRI TEIFIEI SPeRRAPR PLRRIBEPNGY gelected from
thephaunnaoesticatl Tapedptabitesalhthiert gif cirs thieleranaf aciulirerefistance, obesity,
fatMedicRMeNIYiiraaiRgpAineassinispaditianmediated by stearoyl-CoA
desaturase (SCD) in a mammal, wherein the disease or condition is
selected from the group consisting of Type Il diabetes, impaired glucose
1 tREr AR ECTIRSUNA PSSR Pbbesity, fatty liver, non-alcoholic
steatohepatitis, dyslipidgmia, apd agne®H. Use of a compound of formula

(Vb): R4 R5 R6 R7 Rsa A~R7# Ri ‘W LR{(»N-C-R3 (Vb) H N-N'Y
Raa Rsa R9 Re wherei dy ape’gach 1; W is-C(O)N(R')-;
-“N(R")C(O)N(Fj—oMeN(rR’ —gdth R’ ish ently*selected from

the group consisting of hygegen; CX
one or more substituents selected ff; the &up consisting of halo,
methyl or trifluoromethyl; and CZ-EGaIRyIPDptionaIIy substituted with one or
moveestibstituents selected from the group consisting of methoxy and
hydrengyy R2 dssseiected from the group consisting of C1-C12alkyl,

C2{rd 238NI G27 —N(RYC(OIN(R)— or —N(R')C(O)—:

each R’ is independently selected from the group consisting of hydrogen; Cy-Cealky!

. kyl optionally substituted with
t

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

R? is selected from the group consisting of C+-Cpalkyl, Co-Cioalkenyl, C.-
Cyzhydroxyalkyl, Co-Ciohydroxyalkenyl, Cs-Cipalkoxy, C,-Cqalkoxyalkyl, Cs-Cyacycloalkyl, Cye
Cigcycioalkylatkyl, aryl, C,-Ciearalkyl, CrC [2heterocyclyl, Ca-Cijheterocyclyialkyl, Cy-
Cqzheteroaryl, and C,Cysheteroarylalkyt;

R: is selected from the group consisting of C;-Cisalkyl, Co-Cysalkenyi, C,-
Ciohydroxyalkyl, C;-Cyzhydroxyalkenyl, C4-Cyzalkoxy or Cu-Cizalkoxyalky!

R* and R® are each independently selected from hydrogen, fluoro, chiore, methyl,
methoxy, trifluoromethyl, cyano, nitro or —N({R'?),;

R® R* R’ R R® R™ R and R™ are each independently selected from hydrogen or
C1-Caalkyl;

or R® and R® together, or R7 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®, R7, R™, R®, R™ R® and R¥
are each independently selected from hydrogen or C;-Caalky!;
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C12hydroxyalkyl, C2-C12hydroxyalkenyl, C1-C12alkoxy,
C2-C12alkoxyalkyl, C3-C12cycloalkyl, C4- C12cycloalkylalkyl, aryl,
C7-C12aralkyl, CrC 12heterocyclyl, C3-C12heterocyclylalkyl, C1-
Cl12heteroaryl, and C3C12heteroarylalkyl; R3 is selected from the group
consisting of C7-C,2alkyl, C2-C12alkenyl, C2- C12hydroxyalkyl,
C2-C12hydroxyalkenyl, C1-C12alkoxy or C2-C12alkoxyalkyl R4 and R5
aregaohitm%aﬁﬂfdemﬂiﬁﬁtéet@»@emtwmhmﬁﬂgszﬂﬂﬂg@éﬁ?agm%ggm%mﬁsamyme
QXYelr CY@A0 NItEQ=Ors ; a, R7, R7a, R8,
:%b%% RO | gédﬁ%@@fﬁ@a&@%ﬁﬁgﬁeﬁ%érﬁly Eﬁelle)c%’eél '}crjorgn h?/r réaﬁgjn gpependently
i %g;l_ﬁ(yl; B REHE Rz t¥ether, or R7 and R'a together, or R8 and
Raa TogéthelFogn o Grfeb®9 tagether are an oxo group, provided that

Wher&éstR@(@)éad%Be@ﬂéhFiW&ei@Q@'Ehefoﬂf Riiaigdn Raadogalhar 4o f9tcisomer,
STRARRLOXG géQ%eWhH@régﬁ r@“@'%’@n%gﬁc%%wsgccg?tgb%g %{'{f%%%%% in the

and B%e are each independently selected from rogen or

E5 8 0rie 0 RB: 188'° ',f%{ntﬁeéiﬁgtﬁ‘gg'ﬁ‘?@Fthﬁﬂ@tWFﬁ%‘?%@& Roskepyl-CoA
IRGUUGHN (&R Ry e bRl geherkiletih alissasainmep RBiOR GasdRiZidR apR8qe group
RBasiROpEN@R Odizatteeachinee prbsRtl sRIe G MO8 fatty lver,
AoAGoBAHIM s Bish BlROBI AR fofiG 3alloy,and each Rz is independently
selected from hydrogen or C1-C6alkyl; a stereoisomer, enantiorner or
tautomer thereof, or a pharmaceutically acceptable salt thereof, in the
ThaHGraea e Bim nidticintent feetscating ditidiseasecor condition mediated

by stearoyl-CoA desaturase (SCD) in a mammal, wherein the disease or
condlition.is-selecieqHERm thefouR SABsiRng ol Type Il diabetes,

impaired glucose tolerance, insulin resistance, obesity, fatty liver,
non-alcoholic steatohepatitis, dyslipidemia, and acne. 12. The use of claim

- Wb refRlisEia Se w8 8P SesndiRrendSermeitionds Fereuse of claim 7,

wherein the disease or condition is acne. 14. The use of claim 8, wherein
tBerisease BEAOAUNORISACAReaLe of BSMFS,OL glim 9, wherein the

disease or condition is acne. 16. The use of claim 10, wherein the

disease or condition is acne. 17. The use of claim 11, wherein the

HisdBeHsEE 6 R h Wheieiidheldsease or condition is acne.

17. The use of ciaim 41, wherein the disease or condition is acne,
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