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PYRIDAZINE DERIVATIVES AND THEIR USE AS THERAPEUTIC AGENTS

FIELD OF THE INVENTION

The present invention relates generally to the field of inhibitors of stearoyl-CoA

desaturase, such as pyridazine derivatives, and uses for such compounds in treating

and/or preventing various human diseases, including those mediated by stearoyl-CoA

desaturase (SCD) enzymes, preferably SCD1, especially diseases related to elevated

lipid levels, cardiovascular disease, diabetes, obesity, metabolic syndrome and the

like.

BACKGROUND OF THE INVENTION

Acyl desaturase enzymes catalyze the formation of double bonds in fatty acids

derived from either dietary sources or de novo synthesis in the liver. Mammals

synthesize at least three fatty acid desaturases of differing chain length specificity that

catalyze the addition of double bonds at the delta-9, delta-6, and delta-5 positions.

Stearoyl-CoA desaturases (SCDs) introduce a double bond in the C9-C10 position of

saturated fatty acids. The preferred substrates are palmitoyl-CoA (16:0) and stearoyl-

CoA which are converted to palmitoleoyl-CoA (16:1) and oleoyl-CoA (18:1),

respectively. The resulting mono-unsaturated fatty acids are substrates for

incorporation into phospholipids, triglycerides, and cholesteryl esters.

A number of mammalian SCD genes have been cloned. For example, two

genes have been cloned from rat (SCD1, SCD2) and four SCD genes have been

isolated from mouse (SCD1, 2, 3, and While the basic biochemical role of SCD has

been known in rats and mice since the 1970's (Jeffcoat, R. et 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 01/62954, the

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

human SCD isoform has recently been identified, and because it bears little sequence

homology to alternate mouse or rat isoforms it has been named human SCD5 or

hSCD5 (PCT published patent application, WO 02/26944, incorporated herein by

reference in its entirety).

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

inhibit or modulate SCD activity. Certain long-chain hydrocarbons have been used
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historically to study SCD 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 SCD enzyme activity and

reduce the abundance of SCD1 mRNA while cis-9, trans-11 conjugated linoleic acid

does not. Cyclopropenoid fatty acids, such as those found in stercula and cotton

seeds, are also known to inhibit SCD activity. For example, sterculic acid 

octylcyclopropenyl)octanoic acid) and malvalic acid (7-(2-octylcyclopropenyl)heptanoic

acid) are C18 and C16 derivatives of sterculoyl and malvaloyl fatty acids, respectively,

having cyclopropene rings at their C9-C10 position. These agents are believed to

inhibit SCD enzymatic activity by direct interaction with the enzyme, thus inhibiting

delta-9 desaturation. Other agents that may inhibit SCD activity include thia-fatty

acids, such as 9-thiastearic acid (also called 8-nonylthiooctanoic acid) and other fatty

acids with a sulfoxy moiety.

These known modulators of delta-9 desaturase activity are not useful for

treating the diseases and disorders linked to SCD1 biological activity. None of the

known SCD inhibitor compounds are selective for SCD or delta-9 desaturases, as they

also inhibit other desaturases and enzymes. The thia-fatty acids, conjugated linoleic

acids and cyclopropene fatty acids (malvalic acid and sterculic acid) are neither useful

at reasonable physiological doses, nor are they specific inhibitors of SCD1 biological

activity, rather they demonstrate cross inhibition of other desaturases, in particular the

and delta-6 desaturases by the cyclopropene fatty acids.

The absence of small molecule inhibitors of SCD enzyme activity is a major

scientific and medical disappointment because evidence is now compelling that SCD

activity is directly implicated in common human disease processes: See Attie,

A.D. et aL, "Relationship between stearoyl-CoA desaturase activity and plasma

triglycerides 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. US A. (2002), Vol. 99, No. 7, pp. 11482-6.

The present invention solves this problem by presenting new classes of

compounds that are useful in modulating SCD activity and regulating lipid levels,

especially plasma lipid levels, and which are useful in the treatment of SCD-mediated

diseases such as diseases related to dyslipidemia and disorders of lipid metabolism,

especially diseases related to elevated lipid levels, cardiovascular disease, diabetes,
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obesity, metabolic syndrome and the like,

cRelated Literature

U.S. Patent No. 6,677,452 discloses novel pyridine carboxamide or

sulfonamide derivative compounds. PCT Published Patent Applications. WO

03/075929, WO 03/076400 and WO 031076401, disclose compounds having histone

deacetylase inhibiting enzymatic activity.

The reference in this specification to any prior publication (or information

derived from it), or to any matter which is known, is not, and should not be taken as an

acknowledgment or admission or any form of suggestion that that prior publication (or

information derived from it) or known matter forms part of the common general

knowledge in the field of endeavour to which this specification relates.

COMS ID No: ARCS-220922 Received by IP Australia: Time 17:00 Date 2009-01-22
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Ci| BRIEF SUMMARY OF THE INVENTION

The present invention provides pyridazine derivatives that modulate the activity

of stearoyl-CoA desaturase. Methods of using such derivatives to modulate the activity

V of stearoyl-CoA desaturase and pharmaceutical compositions comprising such

c derivatives are also encompassed.

0 Accordingly, in one aspect, the invention provides compounds of formula 

R4  R5  6a R R 7 a

R2 -VV N K-V-R (I)

N R 
R 

a

wherein:

x and y are each independently 1;

W is -C(O)N[C(O)R 1a -N(R~)C(O)N(R 1 or 

V Is or -C(R10)H;

each R1 is independently selected from the group consisting of hydrogen;

Ci-Ctalkyl optionally substituted with one or more substituents selected from the group

consisting of halo, methyl or trifluoromethyl; and C'Cealkyl optionally substituted with

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

R11 is selected from the group consisting of hydrogen, C,-Cralkyl and

cycloalkyl;

R2 is selected from the group consisting of Cl-C 2alkyl, Cr-C2alkenyl,

Cr-C 2 hydroxyalkyl, CrCzhydroxyalkenyl, Cl-Clzalkoxy, C2-C 2alkoxyalkyl,

C3-Cl 2cycloalkyl, C4-C12cycloalkylalkyl, aryl, CrClzaralkyl, Ca-Claheterocyclyl,

C-C1heterocyclylalkyl, Ct-C2heteroaryl, and Cs-C12heteroarylalkyI;

or R2 is a multi-ring structure having 2 to 4 rings wherein the rings are

COMS ID No: ARCS-220922 Received by IP Australia: Time 17:00 Date 2009-01-22
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independently selected from the group consisting of cycloalkyl, heterocyclyl, aryl and

Sheteroaryl and where some or all of the rings may be fused to each other;

Cl R3 is selected from the group consisting of C-C,alkyl, C2-Cl 2alkenyl,

2O-CCizhydroxyalkyl, Cz-Ciphydroxyalkenyl, Cl-C1 2alkoxy, Cz-Clalkoxyalkyl,

Cr-Czcycloalkyl, 4C-C 1zcycloalkylalkyl, aryl, C1-Caaralkyl, C-OCaheterocyclyl,

C Ca-Clheterocyclylalkyl, C0-C1 heteroaryl and C3-C 2heteroarylalkyl:

ln  or R3 is a multi-ring structure having 2 to 4 rings wherein the rings are

Sindependently selected from the group consisting of cycloalkyl, heterocyclyl, aryl and

C heteroaryl and where some or all of the rings may be fused to each other;

o 10 R4 and R5 are each independently selected from hydrogen, fluoro, ohloro,

0 methyl, methoxy, trifluoromethyl, cyano, nitro or-N(R1 )a;

cR R R7 R 98 R9 and R9a are each independently selected from

hydrogen or Ct-C3alkyl;

or R and R together, or R7and R7 together, or Rand REd together, or R' and

R" together are an oxo group, provided that when V is R7and R7 together or

R8 and R" together do not form an oxo group, while the remaining R, R R7 7 R8,

R R and RF a are each independently selected from hydrogen or C1-Csalkyl;

or one of Re, R7 and R7a together with one of RE, R8 R and R" form an

alkylene bridge, while the remaining R R7, R'a, R, RlRFe, and R' are each

Independently selected from hydrogen or Cl-Calkyl;

Ro is hydrogen or Ci-Caalkyl; and

each Rz1 is independently selected from hydrogen or C-C 0alkyl;

a stereolsomer, enantiomer or tautomer thereof, a pharmaceutically acceptable

salt thereof or a pharmaceutical composition thereof.

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

R4  R R7

R
3

R'-'k 8 R

wherein:

x and y are each independently 1;

W is selected from -C(O)N(R 1 and 

4

COMS ID No: ARCS-220922 Received by IP Australia: Time 17:00 Date 2009-01-22
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SF'
0,

cI

ci

each R1 is independently selected from the group cdnisting of hydrogen;

C1-Caalkyl optionally substituted with one or more substituents selected from the group

consisting of halo, methyl or trifluoromethyl; and CrCealkyl optionally substituted with

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

R2 is selected from the group consisting of CrCizalkyl, Cs-Cilalkenyl,

C7-Ce1 hydroxyalkyl, C2-Ct2alkoxyalkyl, C3 -C12hydroxyalkenyl, Cs-C 2zcycloalkyl,

C4-C2zcycloalkylalkyl, C13-Cigaralkyl, C-Cigheterocyclylalkyl, and

C-C 1 zheteroarylalkyl;

or R2 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;

R3 is selected from the group consisting of C3-C2alkyl, C-Clzalkenyl,

Cr3-Chydroxyalkyl, C-Cizhydroxyalkenyl, C-C12alkoxy, Cs-C 2 alkoxyalkyl,

C3-Ci2cycloalkyl, C4-C12cycloalkylalkyl, aryl, CCizaralkyl, Cr-Ciaheterocyclyl

CrCi2heterocyclylalkyl, Cs-C12 heteroary] and CrClheteroarylalkyl;

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;

R4 and R5 are each independently selected from hydrogen, fluoro, chioro,

methyl, methoxy and trifluoromethyl; and

R6 R6 R 7R7 R, R8 R and R93 are each independently selected from

hydrogen or C1-Csalkyl;

or R6 and R together, or R'and R7h together, or R'and R8 together, or R' and

R9 together are an oxo group, provided that when V is R'and R7 together or

R and Rt together do not form an oxo group, while the remaining R6 R7 Rl, R

R8 R9 and R9 are each independently selected from hydrogen or C-C 3alkyl;

or one of R, R RF, and Rva together with one of R, R R' and Rh form an

alkylene bridge, while the remaining R, R, RR', R R, Ro, and Rh are each

independently selected from hydrogen or Ci-C 3alkyl;

including a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically

acceptable salt thereof or a pharmaceutical composition thereof.

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

COMS ID No: ARCS-220922 Received by IP Australia: Time 17:00 Date 2009-01-22
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R4  R 6 RT

ON

N RY Ro

RI

R"a R R8

Cwherein:
C x and y are each independently 1;

A is oxygen or sulfur;
NO
C 5 W Is selected from and 

Seach R' is Independently selected from the group consisting of hydrogen;

SC 1-Coalkyl optionally substituted with one or more substituents selected from the'group

consisting of halo, methyl or trifluoromethyl; and Cr-salkyl 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-Clnalkyl, Cr2Ci2alkenyl,

C2-C 2hydroxyalkyl, CrC-Chydroxyalkenyl, C0-Cealkoxy, C3-COalkoxyalkyl,

C3-Ccycloalkyl, C4-C1zcycloalkylalkyl, aryl, Cy-C 1zaralkyl, Cr-C1 heterocyclyl,

Ca-C 1 heterocyclylalkyl, C1-Clsheteroaryl and Cs-Ciaheteroarylalkyl;

or R2 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;

R3 is phenyl optionally substituted by one or more substituents selected from

the group consisting of halo, cyano, nitro, hydroxy, C-rCalkyl, C1-OCtrhaloalkyl,

Ci-C8trihaloalkoxy C1rCalkylsulfonyl, 2 -OC(O)R 11 -S(O)2N(R") 2

cycloalkyl, heterocyclyl, heteroaryl and heteroarylcycloalkyl, provided that R3 is not

phenyl substituted with optionally substituted thienyl;

R4 and R5 are each Independently selected from hydrogen, fluoro, chloro,

methyl, methoxy and trlfluoromethyl;

R6 R6 R, R R RR9 and R9 are each independently selected from

hydrogen or CrC3alkyl;

or R6 and R"e together, or R7and R7 together, or R8and RaB together, or R and

R9 together are an oxo group, provided that when V is Rand R7 together or

R and R together do not form an oxo group, while the remaining R6 R6 R7 R R8,

R, R9 and R" are each independently selected from hydrogen or ClrCalkyl;

or one of Re Rea, R7 and R7 together with one of R8 R, R9 and R form an

6

COMS ID No: ARCS-220922 Received by IP Australia: Time 17:00 Date 2009-01-22
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O alkylene bridge, while the remaining RW; R Rh R R 8 R and Ra are each

independently-selected from hydrogen or C1-Cialkyl: and

each R11 is independently selected from hydrogen, C,-Cealkyl, Cs-Ccycloalkyl,

aryl or aralkyl;

C 5 a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically

acceptable salt thereof or a pharmaceutical composition thereof

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

R4 RS a R R
R R"

(I'

RN N a RR3N= N "k9t Ro

wherein:
x and y are each independently 1;

each R' is independently selected from the group consisting of hydrogen;

C1-Ctalkyl optionally substituted with one or more substituents selected from the group

consisting of halo, methyl or trifluoromethyl; and CrCsalkyl optionally substituted with

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

R7 Is selected from the group consisting of Cl-Cizalkyl, C 2Clzalkenyl,

C2-C1 hydroxyalkyl, CrC12 hydroxyalkenyl, CrCG2alkoxyalkyl, C3-Cl 2acycloalkyl,

C4-C12cycloalkylalkyl, C3-C1heterocyclyl, Cs-Caheterocyclylalkyl aryl, r-Ciraralkyl,

01-C12heteroaryi, and C-C 12heteroarylalkyi;
or R2 is a multi-ring structure having 2 to 4 rings wherein the rings are

independently selected from the group consisting of cycloalkyl, heterocyclyl. aly and

heteroaryl and where some or all of the rings may be fused to each other;

R3 is selected from the group consisting of Ci-Ciaalkyl, a-CC2 alkenyl,

Cz-G12hydroxyalkyl, C2-C? hydroxyalkenyl, C1-Cr2alkoxy Ca-Cialkoxyalkyl,

C3-C,2 cycloalkyl, C-C 1acycloalkylalkyl, aryl, C-C12 ralkyl, C3Cl 2heterocycyl,

Ca-C 12heterocyclylalkyl, C1-C2heteroaryl and Cs-C, 2heteroarylalkyl;

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 rings may be fused to each other;

R4 and R5 are each Independently selected from hydrogen, fluoro, chloro,

7

COMS ID No: ARCS-220922 Received by IP Australia: Time 17:00 Date 2009-01-22
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methyl, methoxy and trifluoromethyl aiid'

FiR R, R7 R8a, R, and R" are each independently selected from

cthydrogen or C1-Calky;

or R5 and R together, or Wand R78 together, or R and Ra together, or R and

Re together are an oxo group, provided that when V is Rand R' together or

R and Rea together do not form an oxo group, while the remaining R R W R, R R8

R8 R, arid R are each independently selected from hydrogen or CI-C3alkyl;

or one of R, R, R7 and R7 together with one of R, R9 and R2 form ad

alkylene bridge, while the remaining R, R R, R" R, and Ra are each

independently selected frorith hydrogen or CrI-Csalkyl;

a stereolsomer, enantiomer or tautomer thereof, a phannrmaceutically acceptable
0

O salt thereof or a pharmaceutical composition thereof.

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

R 4 R6 R ea R R K7aR R
x

R2 -W -R (Va)
HN

Y ayo R

wherein:

x and y are each independently 1;

W is or 

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 C2C0oalkyl optionally substituted with

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

RZ is selected from the group consisting of CrC1 2alkyl, C2-C 2alkeylr

C-C 12hydroxyalkyl, CrCizhydroxyalkenyl, 01-C12alkoxy, C-Calkoxyalkyl,

C3-C12cycloalkyl, C4-Cuoycloalkylalkyl, Cs-Cigaralkyl, CC0izhetercyclyl,

C3 -Cigheterocyclylalkyl, 1-Ca12heteroaryl, and C-C 12heteroarylalkyl;

r" is selected from the group consisting of C1-C1 alkyl, Cr-Ci 2alkenyl,

C2-C12hydroxyalkyl, C2-C12hydroxyalkenyl, COlalkoxy, CrCizalkoxyalkyl,

Cs-C 2acycloalkyl, C-C12oycloalkylalkyl, aryl, C-Caralkyl, 03C-C 2heterocyclyl,

Ca-Ciaheterocyclylalkyl, C1-C12heteroaryl and C3-C 2heteroarylalkyl

8
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01
0 R4 and R5 are-eacl independently selected from hydrogen, fluoro, chloro, 

methyl, methoxy, trifluoromethyl, cyano, nitro or -N(R)21

0 RBB R7 R7 R W, R, R and R9a are each independently selected from

s hydrogen or Ci-Calkyl;

l 5 or R6 and R6 together, or R'and R7 together, or Rand R8 together, or R9 and

R9a together are an oxo group, provided that when V is Rand R7a together or

R8 and R8 together do not form an oxo group, while the remaining R6 R, R7 R, R,

R R, and R9 are each independently selected from hydrogen or C1-Csalkyl;

C or one of RP, R6 R7 and R7a together with one of R' and R form an

alkylene bridge, while the remaining R6 RW, RT, R7 R R, and Rsa are each

independently selected from hydrogen or CI-Csalkyl;

o R1 is hydrogen or C1-C3alkyl: and

Cl each R12 Is Independently selected from hydrogen or C-Cialkyl;

provided, however, that RF can not be pyrazinyl, pyridinonyl, pyrrolidinonyl or

imidazolyl;
a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically

acceptable salt thereof or a pharmaceutical composition thereof.

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

R R5 RaR R R7 R

R2 -W N -R 3  (Vb)

kR9 R8

wherein:

x and y are each independently 1;

W is or 

each R1 is independently selected from the group consisting of hydrogen;

r-Cealkyl optionally substituted with one or more substituents selected from the group

consisting of halo, methyl or trifluoromethyl; and C2-Coalkyl optionally substituted with

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

R2 is selected from the group consisting of Cl-Ci2 alkyl, CG-Cl 2alkenyl,

CO-Clhydroxyalkyl, C2-C1 2hydroxyalkenyl, C-Clalkoxy, C0-Calkoxyalkyl,

CrCz1 cycloalkyl, C4-Ci 2cycloalkylalkyl. aryl, CrCiaaralkyl, Cs-C 2heterocyclyl,

9
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0 Cs-Cheterocyclylalkyl, C-rCoheteroaryl, and C3-Cl 2heteroarylalkyl;

(N R3 is selected from the group consisting of C7-Calkyl, C2-Clalkenyl,

C2-Cilhydroxyalkyl, C-Ci hydroxyalkenyl, C1-rCalkoxy or Ca-C2 alkoxyalkyl

R4 and R5 are each independently selected from hydrogen, fluoro, chloro,

methyl, methoxy, trifluoromethyl, cyano, nitro or-N(RZ)z;

R, R6 R7 R R R R, and R9 are each independently selected from

hydrogen or Cr-Calkyl;

V or R" and R6 together, or Rand R7 together, or Roand R8 together, or R and

R together are an oxo group, provided that when V is R7and R together or

IO 10 R8 and ReB together do not form an oxo group, while the remaining R, R6 R, RT R,

SR', R, and RB are each independently selected from hydrogen or 1-Csalkyl;

o or one of R, R R7 and R together with one of R8 RWB R9 and R9 form an

alkylene bridge, while the remaining R, R, R7a R, R9 and Rg are each

Independently selected from hydrogen or C1-Calkyl;

R'0 is hydrogen or C1-C6alkyl; and

each R12 is independently selected from hydrogen or C1-Csalkyl;

as a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically

acceptable salt thereof or a pharmaceutical composition thereof.

in another aspect, the invention provides methods of treating an SCD-mediated

disease or condition In a mammal, preferably a human, wherein the methods comprise

administering to the mammal in need thereof a therapeutically 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 levels,

especially elevated triglyceride or cholesterol levels, in a patient afflicted with such

elevated levels, comprising administering to said patient a therapeutically or

prophylactically effective amount of a composition as disclosed herein. The present

Invention also relates to novel compounds having therapeutic ability to reduce lipid

levels in an animal, especially triglyceride and cholesterol levels.

In another aspect, the invention provides pharmaceutical compositions
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comprising the compounds of the invention as set forth above, and pharmaceutically

acceptable excipients. In one embodiment, the present invention relates to a

pharmaceutical composition comprising a compound of the invention in a

pharmaceutically acceptable carrier and in an amount effective to modulate triglyceride

level, or to treat diseases related to dyslipidemia and disorders of lipid metabolism,

when administered to an animal, preferably a mammal, most preferably a human

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

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

compound and said compound is present in an amount effective to reduce said lipid

level.

In another aspect, the invention provides methods for treating a patient for, or

protecting a patient from developing, a disease or condition mediated by stearoyl-CoA

desaturase (SCD), which methods comprise administering to a patient afflicted with

such disease or condition, or at risk of developing such disease or condition, a

therapeutically effective amount of a compound that inhibits activity of SCD in a patient

when administered thereto.

In another aspect, the invention provides methods for treating a range of

diseases involving lipid metabolism utilizing compounds identified by the methods

disclosed herein. In accordance therewith, there is disclosed herein a range of

compounds having said activity, based on a screening assay for identifying, from a

library of test compounds, a therapeutic agent which modulates the biological activity

of said SCD 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

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; C7-C12alkyl describes an alkyl group, as defined below,

having a total of 7 to 12 carbon atoms, and C4-C12cycloalkylalkyl describes a

cycloalkylalkyl group, as defined below, having a total of 4 to 12 carbon atoms. The

total number of carbons in the shorthand notation does not include carbons that may

exist in substituents of the group described.

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

to the contrary, the following terms have the meaning indicated:
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"Methoxy" refers to the -OCH 3 radical.

"Cyano" refers to the -CN radical.

"Nitro" refers to the -NO 2 radical.

"Trifluoromethyl" refers to the -CF 3 radical.

"Oxo" refers to the =0 substituent.

"Thioxo" refers to the =S substituent.

"Alkyl" refers to a straight or branched hydrocarbon chain radical consisting

solely of carbon and hydrogen atoms, containing no unsaturation, having from one to

twelve carbon atoms, preferably one to eight carbon atoms or one to six carbon atoms,

and which is attached to the rest of the molecule by a single bond, methyl, ethyl,

n-propyl, 1-methylethyl (iso-propyl), n-butyl, n-pentyl, 1,1-dimethylethyl (t-butyl), and

the like. Unless stated otherwise specifically in the specification, an alkyl group may

be optionally substituted by one of the following groups: alkyl, alkenyl, halo,

haloalkenyl, cyano, nitro, aryl, cycloalkyl, heterocyclyl, heteroaryl, -OR 14 -OC(O)-R 14

-N(R14
2 -C(O)R 14 -C(O)OR 14 -C(O)N(R14) 2 -N(R14)C(O)OR 16 -N(R14)C(O)R 16

-N(R 4)(S(O)tR16 (where t is 1 to -S(O)tOR 16 (where t is 1 to -S(0)tR16 (where t is

0 to and -S(O)N(R14) 2 (where t is 1 to 2) where each R14 is independently hydrogen,

alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl (optionally substituted with one or more

halo groups), aralkyl, heterocyclyl, heterocylylalkyl, heteroaryl or heteroarylalkyl; and

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.

"Ci-C 3alkyl" refers to an alkyl radical as defined above containing one to three

carbon atoms. The Cl-C 3alkyl radical may be optionally substituted as defined for an

alkyl group.

"Cl-C 6alkyl" refers to an alkyl radical as defined above containing one to six

carbon atoms. The C1-C6alkyl radical may be optionally substituted as defined for an

alkyl group.

"Cl-C 12alkyl" refers to an alkyl radical as defined above containing one to

twelve carbon atoms. The Cl-C12alkyl radical may be optionally substituted as defined

for an alkyl group.

"C2-C6alkyl" refers to an alkyl radical as defined above containing two to six

carbon atoms. The C2-C6alkyl radical may be optionally substituted as defined for an

alkyl group.

"C3-C6 alkyl" refers to an alkyl radical as defined above containing three to six
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carbon atoms. The C3-CBalkyl radical may be optionally substituted as defined for an

alkyl group.

"C3-C 2alkyl" refers to an alkyl radical as defined above containing three to

twelve carbon atoms. The C3-C12alkyl radical may be optionally substituted as defined

for an alkyl group.

"C-C 12alkyl" refers to an alkyl radical as defined above containing six to twelve

carbon atoms. The C6 -C12alkyl radical may be optionally substituted as defined for an

alkyl group.

"C7-C12alkyl" refers to an alkyl radical as defined above containing seven to

twelve carbon atoms. The C7-C12alkyl radical may be optionally substituted as defined

for an alkyl group.

"Alkenyl" refers to a straight or branched hydrocarbon chain radical group

consisting solely of carbon and hydrogen atoms, containing at least one double bond,

having from two to twelve carbon atoms, preferably one to eight carbon atoms and

which is attached to the rest of the molecule by a single bond, ethenyl, prop-1-

enyl, but-1-enyl, pent-1-enyl, penta-1,4-dienyl, and the like. Unless stated otherwise

specifically in the specification, an alkenyl group may be optionally substituted by one

of the following groups: alkyl, alkenyl, halo, haloalkyl, haloalkenyl, cyano, nitro, aryl,

aralkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,

heteroarylalkyl, -OR 14 -OC(O)-R 14 -N(R 1 4
2 -C(O)R1 4 -C(O)OR 14 -C(O)N(R 14

2

-N(R1)C(O)OR 16 -N(R 14)C(O)R 16 -N(R14 )(S(O)tR 16 (where t is 1 to -S(O),OR16

(where t is 1 to -S(O)tR1 6 (where t is 0 to and -S(O)tN(R 14
2 (where t is 1 to 2)

where each R14 is independently hydrogen, alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl,

aryl, aralkyl, heterocyclyl, heterocylylalkyl, heteroaryl or heteroarylalkyl; and each R16 is

alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl,

heteroaryl or heteroarylalkyl, and where each of the above substituents is

unsubstituted.

"C3-C12alkenyl" refers to an alkenyl radical as defined above containing three to

12 carbon atoms. The C3-C12alkenyl radical may be optionally substituted as defined

for an alkenyl group.

"C2-C12alkenyl" refers to an alkenyl radical as defined above containing two to

12 carbon atoms. The C2-C12alkenyl radical may be optionally substituted as defined

above for an alkenyl group.

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

hydrocarbon chain, linking the rest of the molecule to a radical group, consisting solely
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of carbon and hydrogen, containing no unsaturation and having from one to twelve

carbon atoms, preferably having from one to eight carbons, methylene, ethylene,

propylene, n-butylene, and the like. The alkylene chain may be attached to the rest of

the molecule and to the radical group through one carbon within the chain or through

any two carbons within the chain.

"Alkenylene" and "alkenylene chain" refer to a straight or branched divalent

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

of carbon and hydrogen, containing at least one double bond and having from two to

twelve carbon atoms, ethenylene, propenylene, n-butenylene, and the like. The

alkenylene chain is attached to the rest of the molecule through a single bond and to

the radical group through a double bond or a single bond. The points of attachment of

the alkenylene chain to the rest of the molecule and to the radical group can be

through one carbon or any two carbons within the chain.

"Alkylene bridge" refers to a straight or branched divalent hydrocarbon bridge,

linking two different carbons of the same ring structure, consisting solely of carbon and

hydrogen, containing no unsaturation and having from one to twelve carbon atoms,

preferably having from one to eight carbons, methylene, ethylene, propylene,

n-butylene, and the like. The alkylene bridge may link any two carbons within the ring

structure.

"Alkoxy" refers to a radical of the formula -ORa where Ra is an alkyl radical as

defined above. The alkyl part of the alkoxy radical may be optionally substituted as

defined above for an alkyl radical.

"C1-C6alkoxy" refers to an alkoxy radical as defined above containing one to six

carbon atoms. The alkyl part of the C1-C 6alkoxy radical may be optionally substituted

as defined above for an alkyl group.

"C1-C12alkoxy" refers to an alkoxy radical as defined above containing one to

twelve carbon atoms. The alkyl part of the C1-C12alkoxy radical may be optionally

substituted as defined above for an alkyl group.

"C3-C1 2alkoxy" refers to an alkoxy radical as defined above containing three to

twelve carbon atoms. The alkyl part of the C3-C 12alkoxy radical may be optionally

substituted as defined above for an alkyl group.

"Alkoxyalkyl" refers to a radical of the formula where each Ra 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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"C2-C12alkoxyalkyl" refers to an alkoxyalkyl radical as defined above containing

two to twelve carbon atoms. Each alkyl part of the C2-C12alkoxyalkyl radical may be

optionally substituted as defined above for an alkyl group.

"C3alkoxyalkyl" refers to an alkoxyalkyl radical as defined above containing

three carbon atoms. Each alkyl part of the Csalkoxyalkyl radical may be optionally

substituted as defined above for an alkyl group.

"C3-C12alkoxyalkyl" refers to an alkoxyalkyl radical as defined above containing

three to twelve carbon atoms. Each alkyl part of the C3-C 12alkoxyalkyl radical may be

optionally substituted as defined above for an alkyl group.

"Alkylsulfonyl" refers to a radical of the formula -S(0)2Ra where Ra is an alkyl

group as defined above. The alkyl part of the alkylsulfonyl radical may be optionally

substituted as defined above for an alkyl group.

"C 1-C6alkylsulfonyl" refers to an alkylsulfonyl radical as defined above having

one to six carbon atoms. The C1-C6alkylsulfonyl group may be optionally substituted

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 fully

saturated. Aryl groups include, but are not limited to groups such as fluorenyl, phenyl

and naphthyl. Unless stated otherwise specifically in the specification, the term "aryl"

or the prefix (such as in "aralkyl") is meant to include aryl radicals optionally

substituted by one or more substituents selected from the group consisting of alkyl,

alkenyl, halo, haloalkyl, haloalkenyl, cyano, nitro, aryl, aralkyl, cycloalkyl,

cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl, -R 5-OR 14

-R15-OC(O)-R 14 -R1 5-N(R 14
2 -R5-C(O)R 14 -R15-C(O)OR14, -R1 5-C(O)N(R 14

2

-R15-N(R 14)C(O)OR 16 -R-N(R14 )C(O)R16 -R15-N(R 14)(S(O)tR16 (where t is 1 to 2),

-R1 5-S(O)tOR1 6 (where t is 1 to -R1 -S(O)tR16 (where t is 0 to and

-R'1 -S(O)tN(R 1 4
2 (where t is 1 to 2) where each R14 is independently hydrogen, alkyl,

haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl,

heteroaryl or heteroarylalkyl; each R15 is independently a direct bond or a straight or

branched alkylene or alkenylene chain; and each R16 is alkyl, haloalkyl, cycloalkyl,

cycloalkylalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl or

heteroarylalkyl, and where each of the above substituents is unsubstituted.

"Aralkyl" refers to a radical of the formula -RaRb where Ra is an alkyl radical as

defined above and Rb is one or more aryl radicals as defined above, benzyl,
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diphenylmethyl and the like. The aryl part of the aralkyl radical may be optionally

substituted as described above for an aryl group. The alkyl part of the aralkyl radical

may be optionally substituted as defined above for an alkyl group.

"C7-C12aralkyl" refers to an aralkyl group as defined above containing seven to

twelve carbon atoms. The aryl part of the C7 -C12aralkyl radical may be optionally

substituted as described above for an aryl group. The alkyl part of the C7-C12aralkyl

radical may be optionally substituted as defined above for an alkyl group.

"C13-C19aralkyl" refers to an aralkyl group as defined above containing thirteen

to nineteen carbon atoms. The aryl part of the C13-C19aralkyl radical may be optionally

substituted as described above for an aryl group. The alkyl part of the C13-C19aralkyl

radical may be optionally substituted as defined above for an alkyl group.

"Aralkenyl" refers to a radical of the formula -RcRb where Rc 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

be optionally substituted as described above for an aryl group. The alkenyl part of the

aralkenyl radical may be optionally substituted as defined above for an alkenyl group.

"Aryloxy" refers to a radical of the formula -ORb where Rb is an aryl group as

defined above. The aryl part of the aryloxy radical may be optionally substituted as

defined above.

"Aryl-C 1-C6alkyl" refers to a radical of the formula -Rh-R where Rh is an

unbranched alkyl radical having one to six carbons and Ri is an aryl group attached to

the terminal carbon of the alkyl radical.

"Cycloalkyl" refers to a stable non-aromatic monocyclic or bicyclic hydrocarbon

radical consisting solely of carbon and hydrogen atoms, having from three to fifteen

carbon atoms, preferably having from three to twelve carbon atoms, and which is

saturated or unsaturated and attached to the rest of the molecule by a single bond,

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, decalinyl and the like. Unless

otherwise stated specifically in the specification, the term "cycloalkyl" is meant to

include cycloalkyl radicals which are optionally substituted by one or more substituents

selected from the group consisting of alkyl, alkenyl, halo, haloalkyl, haloalkenyl, cyano,

nitro, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl,

heteroarylalkyl, -R1 -OR 14 -R15-OC(O)-R14 -R' 5 -N(R1 4
2 -R15-C(O)R 4 -R15-C(O)OR 14

-R 5-C(O)N(R14)2, -R15-N(R14)C(O)OR 16 -R'5-N(R14)C(O)R16 -R15-N(R14)(S(O)tR16)

(where t is 1 to -R15-S(O)tOR 16 (where t is 1 to -R'-S(O)tR 6 (where t is 0 to 2),

and -R'_-S(O)tN(R 14
2 (where t is 1 to 2) where each R14 is independently hydrogen,
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alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl,

heteroaryl or heteroarylalkyl; each R15 is independently a direct bond or a straight or

branched alkylene or alkenylene chain; and each R16 is alkyl, haloalkyl, cycloalkyl,

cycloalkylalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl or

heteroarylalkyl, and where each of the above substituents is unsubstituted.

"C3-C6cycloalkyl" refers to a cycloalkyl radical as defined above having three to

six carbon atoms. The C3-C6cycloalkyl radical may be optionally substituted as defined

above for a cycloalkyl group.

"Cs-C 12cycloalkyl" refers to a cycloalkyl radical as defined above having three to

twelve carbon atoms. The C3-C12cycloalkyl radical may be optionally substituted as

defined above for a cycloalkyl group.

"Cycloalkylalkyl" refers to a radical of the formula -RaRd 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 defined above

for an cycloalkyl radical. The alkyl part of the cycloalkyl radical may be optionally

substituted as defined above for an alkyl radical.

"C4-C12cycloakyalkyllkyl" refers to a cycloalkylalkyl radical as defined above

having four to twelve carbon atoms. The C4-C12cycloalkylalkyl radical may be

optionally substituted as defined above for a cycloalkylalkyl group.

"Halo" refers to bromo, chloro, fluoro or iodo.

"Haloalkyl" refers to an alkyl radical, as defined above, that is substituted by

one or more halo radicals, as defined above, trifluoromethyl, difluoromethyl,

trichloromethyl, 2,2,2-trifluoroethyl, 1-fluoromethyl-2-fluoroethyl,

3-bromo-2-fluoropropyl, 1-bromomethyl-2-bromoethyl, and the like. The alkyl part of

the haloalkyl radical may be optionally 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, 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 to a stable 3- to 18-membered non-aromatic ring radical

which consists of carbon atoms and from one to five heteroatoms selected from the

group consisting of nitrogen, oxygen and sulfur. For purposes of this invention, the

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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optionally quaternized; and the heterocyclyl radical may be partially or fully saturated.

Examples of such heterocyclyl radicals include, but are not limited to, dioxolanyl,

decahydroisoquinolyl, imidazolinyl, imidazolidinyl, isothiazolidinyl, isoxazolidinyl,

morpholinyl, octahydroindolyl, octahydroisoindolyl, 2-oxopiperazinyl, 2-oxopiperidinyl,

2-oxopyrrolidinyl, oxazolidinyl, piperidinyl, piperazinyl, 4-piperidonyl, pyrrolidinyl,

pyrazolidinyl, thiazolidinyl, tetrahydrofuryl, trithianyl, tetrahydropyranyl, thiomorpholinyl,

thiamorpholinyl, 1-oxo-thiomorpholinyl, and 1,1-dioxo-thiomorpholinyl. Unless stated

otherwise specifically in the specification, the term "heterocyclyl" is meant to include

heterocyclyl radicals as defined above which are optionally substituted by one or more

substituents selected from the group consisting of alkyl, alkenyl, halo, haloalkyl,

haloalkenyl, cyano, oxo, thioxo, nitro, aryl, aralkyl, cycloalkyl, cycloalkylalkyl,

heterocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl, -R15-OR, -R 5-OC(O)-R 4

-R'5-N(R14)2, -R'5-C(0)R14, -R15_C(0)OR14, -Re-C(0)N(R14)2, -R15-N(R14)C(0)OR",

-R15 -R15-N(R 4)(S()tRl6 (where t is 1 to -R 5"-S(O)tOR 16 (where t is

1 to -R15-S(O)tR' 6 (where t is 0 to and -R15-S(O)tN(R 4
2 (where t is 1 to 2) where

each R14 is independently hydrogen, alkyl, alkenyl, haloalkyl, cycloalkyl, cycloalkylalkyl,

aryl, aralkyl, heterocyclyl, heterocyclylalkyl, heteroaryl or heteroarylalkyl; each R15 is

independently a direct bond or a straight or branched alkylene or alkenylene chain; and

each R16 is alkyl, alkenyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl,

heterocyclyl, heterocyclylalkyl, heteroaryl or heteroarylalkyl, and where each of the

above substituents is unsubstituted.

"C3-C12hetercyclyl" refers to a heterocyclyl radical as defined above having

three to twelve carbons. The C3-GC2heterocyclyl may be optionally substituted as

defined above for a heterocyclyl group.

"Heterocyclylalkyl" refers to a radical of the formula -RaRe where Ra is an alkyl

radical as defined above and Re 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.

"C3-C12heterocyclylalkyl" refers to a heterocyclylalkyl radical as defined above

having three to twelve carbons. The C3-C12heterocyclylalkyl radical may be optionally

substituted as defined above for a heterocyclylalkyl group.

"Heteroaryl" refers to a 5- to 18-membered aromatic ring radical which consists
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of carbon atoms and from one to five heteroatoms selected from the group consisting

of nitrogen, oxygen and sulfur. For purposes of this invention, the heteroaryl 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

heteroaryl radical may be optionally oxidized; the nitrogen atom may be optionally

quaternized. Examples include, but are not limited to, azepinyl, acridinyl,

benzimidazolyl, benzthiazolyl, benzindolyl, benzothiadiazolyl, benzonaphthofuranyl,

benzoxazolyl, benzodioxolyl, benzodioxinyl, benzopyranyl, benzopyranonyl,

benzofuranyl, benzofuranonyl, benzothienyl (benzothiophenyl), benzotriazolyl,

benzo[4,6]imidazo[1,2-a]pyridinyl, carbazolyl, cinnolinyl, dibenzofuranyl, furanyl,

furanonyl, isothiazolyl, imidazolyl, indolyl, indazolyl, isoindolyl, indolinyl, isoindolinyl,

indolizinyl, isoxazolyl, naphthyridinyl, oxadiazolyl, 2-oxoazepinyl, oxazolyl, oxiranyl,

phenazinyl, phenothiazinyl, phenoxazinyl, phthalazinyl, pteridinyl, purinyl, pyrrolyl,

pyrazolyl, pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, quinazolinyl, quinoxalinyl,

quinolinyl, quinuclidinyl, isoquinolinyl, thiazolyl, thiadiazolyl, triazolyl, tetrazolyl,

triazinyl, and thiophenyl. Unless stated otherwise specifically in the specification, the

term "heteroaryl" is meant to include heteroaryl radicals as defined above which are

optionally substituted by one or more substituents selected from the group consisting

of alkyl, alkenyl, halo, haloalkyl, haloalkenyl, cyano, oxo, thioxo, nitro, aryl, aralkyl,

cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, heteroaryl, heteroarylalkyl,

-R15 -R 14 -R 5-OC(O)-R 4 -R 5-N(R14
2 -R 5 -R5 -C(O)OR 4

-R 6-C(0)N(R14)2, -R'5-N(R14)C(0)OR16, -R15-N(R14)C(O)R', -R15-N(R14)(S(0)tR'6)

(where t is 1 to -R15-S(O)tOR" (where t is 1 to -R 5-S(O)tR1 6 (where t is 0 to 2),

and -R5"-S(O)tN(R14
2 (where t is 1 to 2) where each R14 is independently hydrogen,

alkyl, alkenyl, haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocyclyl,

heterocyclylalkyl, heteroaryl or heteroarylalkyl; each R15 is independently a direct bond

or a straight or branched alkylene or alkenylene chain; and each R' 6 is alkyl, alkenyl,

haloalkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heterocyclyl, heterocyclylalkyl,

heteroaryl or heteroarylalkyl, and where each of the above substituents is

unsubstituted.

"C1-C12heteroaryl" refers to a heteroaryl radical as defined above having one to

twelve carbon atoms. The C1-C12heteroaryl group may be optionally substituted as

defined above for a heteroaryl group.

"Cs-C 12heteroaryl" refers to a heteroaryl radical as defined above having five to

twelve carbon atoms. The C5-C12heteroaryl group may be optionally substituted as



WO 2005/011655 PCT/US2004/024548

defined above for a heteroaryl group.

"Heteroarylalkyl" refers to a radical of the formula -RaRf where Ra is an alkyl

radical as defined above and Rf is a heteroaryl radical as defined above. The

heteroaryl part of the heteroarylalkyl radical may be optionally substituted as defined

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 C3-C12heteroarylalkyl group may be

optionally substituted as defined above for a heteroarylalkyl group.

"Heteroarylcycloalkyl" refers to a radical of the formula -RdRf where Rd is a

cycloalkyl radical as defined above and Rf is a heteroaryl radical as defined above.

The cycloalkyl part of the heteroarylcycloalkyl radical may be optionally substituted as

defined above for a cycloalkyl group. The heteroaryl part of the heteroarylcycloalkyl

radical may be optionally substituted as defined above for a heteroaryl group.

"Heteroarylalkenyl" refers to a radical of the formula -RbRf where Rb is an

alkenyl radical as defined above and Rf is a heteroaryl radical as defined above. The

heteroaryl part of the heteroarylalkenyl radical may be optionally substituted as defined

above for a heteroaryl group. The alkenyl part of the heteroarylalkenyl radical may be

optionally substituted as defined above for an alkenyl group.

"Hydroxyalkyl" refers to a radical of the formula -R,-OH where Ra is an alkyl

radical as defined above. The hydroxy group may be attached to the alkyl radical on

any carbon within the alkyl radical. The alkyl part of the hydroxyalkyl group may be

optionally substituted as defined above for an alkyl group.

"C2-Ci 2hydroxyalkyl" refers to an hydroxyalkyl radical as defined above

containing two to twelve carbon atoms. The alkyl part of the C2-C12hydroxyalkyl radical

may be optionally substituted as defined above for an alkyl group.

"C3-C12hydroxyalkyl" refers to an hydroxyalkyl radical as defined above

containing three to twelve carbon atoms. The alkyl part of the C3-C 12hydroxyalkyl

radical may be optionally substituted as defined above for an alkyl group.

"C7-C 12hydroxyalkyl" refers to an hydroxyalkyl radical as defined above

containing seven to twelve carbon atoms. The alkyl part of the C7-C12hydroxyalkyl

radical may be optionally substituted as defined above for an alkyl group.

"Hydroxyalkenyl" refers to a radical of the formula -Re-OH where R, is an

alkenyl radical as defined above. The hydroxy group may be attached to the alkenyl

radical on any carbon within the alkenyl radical. The alkenyl part of the hydroxyalkenyl
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group may be optionally substituted as defined above for an alkenyl group.

"C2-C12hydroxyalkenyl" refers to an hydroxyalkenyl radical as defined above

containing two to twelve carbon atoms. The alkenyl part of the C2-C12hydroxyalkenyl

radical may be optionally substituted as defined above for an alkenyl group.

"C3-C12hydroxyalkenyl" refers to an hydroxyalkenyl radical as defined above

containing three to twelve carbon atoms. The alkenyl part of the C3-C12hydroxyalkenyl

radical may be optionally substituted as defined above for an alkenyl group.

"Hydroxyl-C 1-C6-alkyl" refers to a radical of the formula -Rh-OH where Rh is an

unbranched alkyl radical having one to six carbons and the hydroxy radical is attached

to the terminal carbon.

"Trihaloalkyl" refers to an alkyl radical, as defined above, that is substituted by

three halo radicals, as defined above, trifluoromethyl. The alkyl part of the

trihaloalkyl radical may be optionally substituted as defined above for an alkyl group.

"C1-CGtrihaloalkyl" refers to a trihaloalkyl radical as defined above having one to

six carbon atoms. The Ci-C 6trihaloalkyl may be optionally substituted as defined

above for a trihaloalkyl group.

"Trihaloalkoxy" refers to a radical of the formula -ORg where R, is a trihaloalkyl

group as defined above. The trihaloalkyl part of the trihaloalkoxy group may be

optionally substituted as defined above for a trihaloalkyl group.

"C1-C6trihaloalkoxy" refers to a trihaloalkoxy radical as defined above having

one to six carbon atoms. The C1-C6trihaloalkoxy group may be optionally substituted

as defined above for a trihaloalkoxy group.

"A multi-ring structure" refers to a multicyclic ring system comprised of two to

four rings wherein the rings are independently selected from cycloalkyl, aryl,

heterocyclyl or heteroaryl 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 heterocyclyl group. Each heteroaryl 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 aryl

group; a cycloalkyl group substituted by an aryl group, which, in turn, is substituted by

another aryl group; and so forth.

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

physiological conditions or by solvolysis to a biologically active compound of the
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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

compound of the invention, for example, by hydrolysis in blood. The prodrug compound

often offers advantages of solubility, tissue compatibility or delayed release in a

mammalian organism (see, Bundgard, Design of Prodrugs (1985), pp. 7-9, 21-24

(Elsevier, Amsterdam).

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

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

Drug Design, ed. Edward B. Roche, American Pharmaceutical Association and

Pergamon Press, 1987, both of which are incorporated in full by reference herein.

The term "prodrug" is also meant to include any covalently bonded carriers which

release the active compound of the invention in vivo when such prodrug is administered

to a mammalian subject. Prodrugs of a compound of the invention may be prepared by

modifying functional groups present in the compound of the invention in such a way that

the modifications are cleaved, either in routine manipulation or in vivo, to the parent

compound of the invention. Prodrugs include compounds of the invention wherein a

hydroxy, amino or mercapto group is bonded to any group that, when the prodrug of the

compound of the invention is administered to a mammalian subject, cleaves to form a free

hydroxy, free amino or free mercapto group, respectively. Examples of prodrugs include,

but are not limited to, acetate, formate and benzoate derivatives of alcohol or amine

functional groups in the compounds of the invention and the like.

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

that is sufficiently robust to survive isolation to a useful degree of purity from a reaction

mixture, and formulation into an efficacious therapeutic agent.

"Mammal" includes humans and domestic animals, such as cats, dogs, swine,

cattle, sheep, goats, horses, rabbits, and the like.

"Optional" or "optionally" means that the subsequently described event of

circumstances may or may not occur, and that the description includes instances where

said event or circumstance occurs and instances in which it does not. For example,
"optionally substituted aryl" means that the aryl radical may or may not be substituted and

that the description includes both substituted aryl radicals and aryl radicals having no

substitution.

"Pharmaceutically acceptable carrier, diluent or excipient" includes without
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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

United States Food and Drug Administration as being acceptable for use in humans or

domestic animals.

"Pharmaceutically acceptable salt" includes both acid and base addition salts.

"Pharmaceutically acceptable acid addition salt" refers to those salts which retain

the biological effectiveness and properties of the free bases, which are not biologically or

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

to, hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the

like, and organic acids such as, but not limited to, acetic acid, 2,2-dichloroacetic acid,
adipic acid, alginic acid, ascorbic acid, aspartic acid, benzenesulfonic acid, benzoic acid,

4-acetamidobenzoic acid, camphoric acid, camphor-10-sulfonic acid, capric acid, caproic

acid, caprylic acid, carbonic acid, cinnamic acid, citric acid, cyclamic acid, dodecylsulfuric

acid, ethane-1,2-disulfonic acid, ethanesulfonic acid, 2-hydroxyethanesulfonic acid, formic

acid, fumaric acid, galactaric acid, gentisic acid, glucoheptonic acid, gluconic acid,
glucuronic acid, glutamic acid, glutaric acid, 2-oxo-glutaric acid, glycerophosphoric acid,

glycolic acid, hippuric acid, isobutyric acid, lactic acid, lactobionic acid, lauric acid, maleic

acid, malic acid, malonic acid, mandelic acid, methanesulfonic acid, mucic acid,

naphthalene-1,5-disulfonic acid, naphthalene-2-sulfonic acid, 1-hydroxy-2-naphthoic acid,

nicotinic acid, oleic acid, orotic acid, oxalic acid, palmitic acid, pamoic acid, propionic acid,

pyroglutamic acid, pyruvic acid, salicylic acid, 4-aminosalicylic acid, sebacic acid, stearic

acid, succinic acid, tartaric acid, thiocyanic acid, p-toluenesulfonic acid, trifluoroacetic

acid, undecylenic acid, and the like.

"Pharmaceutically acceptable base addition salt" refers to those 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. Salts 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 salts. Salts derived from

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

amines, substituted amines including naturally occurring substituted amines, cyclic

amines and basic ion exchange resins, such as ammonia, isopropylamine,

trimethylamine, diethylamine, triethylamine, tripropylamine, diethanolamine,



WO 2005/011655 PCT/US2004/024548

ethanolamine, deanol, 2-dimethylaminoethanol, 2-diethylaminoethanol,

dicyclohexylamine, lysine, arginine, histidine, caffeine, procaine, hydrabamine, choline,

betaine, benethamine, benzathine, ethylenediamine, glucosamine, methylglucamine,

theobromine, triethanolamine, tromethamine, purines, piperazine, piperidine,

N-ethylpiperidine, polyamine resins and the like. Particularly preferred organic bases are

isopropylamine, diethylamine, ethanolamine, trimethylamine, dicyclohexylamine, choline

and caffeine.

Often crystallizations produce a solvate of the compound of the invention. As

used herein, the term "solvate" refers to an aggregate that comprises one or more

molecules of a compound of the invention with one or more molecules of solvent. The

solvent may be water, in which case the solvate may be a hydrate. Alternatively, the

solvent may be an organic solvent. Thus, the compounds of the present invention may

exist as a hydrate, including a monohydrate, dihydrate, hemihydrate, sesquihydrate,

trihydrate, tetrahydrate and the like, as well as the corresponding solvated forms. The

compound of the invention may be true solvates, while in other cases, the compound

of the invention may merely retain adventitious water or be a mixture of water plus

some adventitious solvent.

A "pharmaceutical composition" refers to a formulation of a compound of the

invention and a medium generally accepted in the art for the delivery of the biologically

active compound to mammals, humans. Such a medium includes all

pharmaceutically acceptable carriers, diluents or excipients therefor.

"Therapeutically effective amount" refers to that amount of a compound of the

invention which, when administered to a mammal, preferably a human, is sufficient to

effect treatment, as defined below, of an SCD-mediated disease or condition in the

mammal, preferably 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 to 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:

preventing the disease or condition from occurring in a mammal, in

particular, when such mammal is predisposed to the condition but has not yet been

diagnosed as having it;
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(ii) inhibiting the disease or condition, arresting its development; or

(iii) relieving the disease or condition, causing regression of the disease

or condition.

As used herein, the terms "disease" and "condition" may be used

interchangeably or may be different in that the particular malady or condition may not

have a known causative agent (so that etiology has not yet been worked out) and it is

therefore not yet recognized as a disease but only as an undesirable condition or

syndrome, wherein a more or less specific set of symptoms have been identified by

clinicians.

The compounds of the invention, or their pharmaceutically acceptable salts may

contain one or more asymmetric centers and may thus give rise to enantiomers,

diastereomers, and other stereoisomeric forms that may be defined, in terms of

absolute stereochemistry, as or or, as or for amino acids. The

present invention is meant to include all such possible isomers, as well as their

racemic and optically pure forms. Optically active and and or and

isomers may be prepared using chiral synthons or chiral reagents, or resolved

using conventional techniques, such as HPLC using a chiral column. When the

compounds described herein contain olefinic double bonds or other centers of

geometric asymmetry, and unless specified otherwise, it is intended that the

compounds include both E and Z geometric isomers. Likewise, all tautomeric forms

are also intended to be included.

A "stereoisomer" refers to a compound made up of the same atoms bonded by

the same bonds but having different three-dimensional structures, which are not

interchangeable. The present invention contemplates various stereoisomers and

mixtures thereof and includes "enantiomers", which refers to two stereoisomers whose

molecules are nonsuperimposeable mirror images of one another.

A "tautomer" refers to a proton shift from one atom of a molecule to another

atom of the same molecule. The present invention includes tautomers of any said

compounds.

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 bonds are identified, except for some carbon atoms



which are assumed to be bonded to sufficient hydrogen atoms to complete the

valency.

For example, a compound of formula (III), as set forth above in the Summary of

the Invention, where x and y are both 1; A is oxygen; W is R4 R5 R6

R6a R7 R7a, R, R8 a, R9 and R9a are each hydrogen; R2 is 2-cyclopropylethyl and R3 is

a compound of the following formula:

N N Cl

CI

is named herein as 6-[4-(2,5-Dichlorobenzoyl)piperazin-1-yl]pyridazine-3-carboxylic

acid (2-cyclopropylethyl)amide.

Certain radical groups of the compounds of the invention are depicted herein as

linkages between two parts of the compounds of the invention. For example, in the

following formula 

R 4  R5 
6 aR 6 R7

7a

R2 -W N N-V-R 3  (1)

N=N

R9 a R R

W is described, for example, as being -N(R 1 or 

and V is described as or This description is meant to describe

a W group attached to the R2 group as follows: R2 or

R2-N(R')C(O)N(R 1 and meant to describe a V group attached to the R3 group as

follows: -C(0)-R3 -C(R 10)-R3 or -C(S)-R 3 In other words, the description of the W and

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

depicted above.
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Throughout this specification and the claims which follow, unless the context requires

otherwise, the word "comprise", and variations such as "comprises" and "comprising", will be

understood to imply the inclusion of a stated integer or step or group of integers or steps but

not the exclusion of any other integer or step or group of integers or steps.

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 (II) is directed to compounds wherein x
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and y are each 1; W is selected from -C(O)N(R1 and -N(R1 each R, is

independently selected from hydrogen or Cj-C6alkyl; R 2 is selected from the group

consisting Of C7-Cl 2alkyI, C3-Cl2alkenyl, C7-C12hydroxya Ikyl, C2-Cl2alkoxyalkyl,
C3-01 2hydroxya Ikenyl, C3-C12cycloalkyl, C4-Cl 2cYCloalkylalkyl, C13-C19aralkyl,
C3-C,2heterocyclylalkyl, and C3-C12heteroarylalkyl; each R 2 is optionally substituted by
one or more substituents selected from the group consisting of halo, Cl-C3alkyl, -OR"1

-C(O)0R 1 Cl-Cetrihaloalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl and

heteroarycycloalkyl; R 3 is selected from the group consisting Of C3-Cl2alkyl,
C3-C12alkenyl, C3-C12hyd roxyalkyl, C3-Cl 2hyd roxyalkenyl, Cs-C 12alkoxy,
C3-C12alkoxyalkyl, 03-C12cycloalkyl, C4-C1 2cycloalkylalkyl, C7-Cl2ara Ikyl,

C3-Cl2heterocyclyl, C3-Cl2heterocyclylalkyl, 05-012 heteroaryl and

C3-Cl2heteroarylalkyl; each R3 is optionally substituted by one or more substituents

selected from the group consisting Of Cl-COa~kyl, 01-C6trihaloalkyl, 01-C6trihaloalkoxy,

01-C6alkoxy, Cl-C 6alkylsulfonyl, halo, cyano, nitro, hydroxy, -N(R12 
2 -C(O)0R 11

-S(O) 2N(R 12 
2 cycloalkyl, heterocyclyl, aryl, aralkyl, heteroaryl and heteroarylcycloalkyl;

R 4 and R5 are each independently selected from hydrogen, fluoro, chioro, methyl,
methoxy and trifluoromethyl; and R6 R60, R 7 R 7a, R8 R 8a, R9 and R 9 are each
independently selected from hydrogen or Cl-C 3alkyl; each R"1 is independently

selected from hydrogen, 01-C6alkyl, aryl or aralkyl; and each R 12 is independently
selected from hydrogen or C1-C6alkyl.

Of this group of compounds of formula a subgroup of compounds is
directed to compounds wherein W is -NI(R1 R' is hydrogen; R 2 is

C4-Cl2cycloalkylalkyl; R3 is C3-Cl 2alkyl or C3-Cl2alkenyl, each optionally substituted
with one or more halo groups; R4 and R5 are each hydrogen; and R R6 k 7 R7 R8

R la, R9 and R 9a are each hydrogen.

Another subgroup of this group of compounds of formula (11) is directed to
compounds wherein W is -N(R 1 R1 is hydrogen; R 2 is C4-C12cycloalkylalkyl R 3 is

C3-C12cycloalkyl optionally substituted with one or more substituents selected from
hydroxy, CI-C 6trihaloalkyl orC,-C6alkyl; R 4 and R5 are each hydrogen;- and R 6 R6 a, R7

R7 R'3, R9 and R9' are each hydrogen.

Another subgroup of this group of compounds of formula (11) is directed to

compounds wherein W is -N(R1 R 2 is C4-Cl2cycloalkylalkyl and R 3 is

C3-Cl2hydroxyalkyl optionally substituted with one or more halo groups; R4 and R' are
each hydrogen; and R 6 R 6a, R 7 R 7a, R8 R 8a, R9 and R9a are each hydrogen.

Another subgroup of this group of compounds of formula (11) is directed to
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compounds wherein W is -N(R1 R1 is hydrogen; R 2 is 04-C12cycloalkylalkyl; R3 is

C3-Cl2alkoxy; R 4 and R 5 are each hydrogen; and R 6 R 6 R 7 k7a, R8 a, W9 and Rg"

are each hydrogen.

Another subgroup of this group of compounds of formula (11) is directed to
compounds wherein W is -N(R1 R1 is hydrogen; R 2 is C4-Cl2cycloalkylalkyl; R 3 is

C7-Cl 2aralkyI optionally substituted with one or more substituents independently
selected from halo or Cl-C~trihaloalkyl; R4 and R' are each hydrogen; and R R62 R 
R 7a, R"2 W9 and R 9a are each hydrogen.

Another subgroup of this group of compounds of formula (11) is directed to
compounds wherein W is -N(R1 R1 is hydrogen; 1R2 is C4-Cl2cycloalkylalkyl; R3 is

C3-C12heterocyclyl or C5-C12 heteroaryl, each optionally substituted with one or more
substituents independently selected from halo, Cl-C 6alkyl, Cl-C 6trihaloalkyl or aralkyl;

Rand R5 are each hydrogen; and R R62, R R R8 R8a, R9 and Ro' are each

hydrogen.

In another embodiment of the invention as set forth above in the Summary of
the Invention, a group of compounds of formula (11l) is directed to compounds wherein
x and y are each 1; A is oxygen or sulfur; W is selected from and
-N(R1 each R1 is independently selected from hydrogen or Cl-C6alkyl; R 2 iS

selected from the group consisting Of Cl-C12alkyI, C2-C12alkenyl, C2-Cl2hydroxyalkyl,
C2-C12hydroxyalkenyl, Cl-Cralkoxy, C3-C,2a Ikoxyalkyl, C3-C12CYCloalkyl,

C4-Cl2cycloalkylalkyl, aryl, C7-Cl 2aralkyl, C3-C12 heterocyclyl, Cs-C 12heterocyclylalkyl,
C1-C12heteroaryl and G3-Cl2heteroarylalkyl; each R 2 is optionally substituted by one or
more substituents selected from the group consisting of halo, cyano, oxo, thioxo,
Cl-CsalkyI, -OR"1 -C(O)R 11 -OC(O)R11 -C(O)0R 1 -C(O)N(R 12

2 -N(R12 
2

Cl-C 6trihaloalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl and heteroarylcycloalkyl; R 3 is

phenyl optionally substituted by one or more substituents selected from the group
consisting of halo, cyano, nitro, hydroxy, Ci-Gealkyl, 01-C6trihaloalkyl,

Cl-C 6trihaloalkoxy C1-C6alkylsulfonyl, -N(R 12 
2 -OC(O)R11 -C(O)0R 1

2

cycloalkyl, heterocyclyl and heteroarylcycloalkyl; R 4 and R5 are each independently
selected from hydrogen, fluoro, chioro, methyl, methoxy and trifluoromethyl; RW, R3',
R 7 Rt7a, R 8 R 8 a, R9 and R9a are each independently selected from hydrogen or

C1-Ga~kl; 6 a R7 R7a R8 8 ,R 9 n 9 are each independently selected from

hydrogen or Cl-C 3alkyl; or R 6 and together or R9 and R 9 a together are an oxo
group, while the remaining R6, RGO, R R7 R R9 and R9' are each independently
selected from hydrogen or C1-C3alkyl; each is independently selected from



WO 2005/011655 PCT/US2004/024548

hydrogen, C1-C6alkyl, C3-C6cycloalkyl, aryl or aralkyl; and each R12 is independently

selected from hydrogen or C1-Cealkyl.

Of this group of compounds of formula (III), a subgroup of compounds is

directed to compounds wherein x and y are each 1; A is oxygen or sulfur; W is

R1 is hydrogen, methyl or ethyl; R4 and R5 are each independently

selected from hydrogen, fluoro, chloro, methyl, methoxy and trifluoromethyl; and R6

R6a R 7 R7a R8 R8 a R9 and R9a are each independently selected from hydrogen or

C1-C3alkyl.

Of this subgroup of compounds of formula (111), a set of compounds is directed

to compounds wherein R2 is C4-C 12cycloalkylalkyl optionally substituted by one or more

substituents selected from the group consisting of -OR11 C1-Calkyl or aryl; R3 is

phenyl optionally substituted by one or more substituents selected from the group

consisting of halo, cyano, nitro, hydroxy, C1-C6alkyl, C1-C6trihaloalkyl,

C1-C6trihaloalkoxy, C1-CGalkylsulfonyl, -N(R 12
2 -OC(O)R 11 -C(O)OR 11 -S(0)2N(R 12

2

and cycloalkyl; each R11 is independently selected from hydrogen, C1-C6alkyl,

C3-C6cycloalkyl, aryl or aralkyl; and each R12 is independently selected from hydrogen

or CI-C6alkyl.

Another set of this subgroup of compounds of formula (III) is directed to

compounds wherein A is oxygen; R2 is Ci-C 12alkyl or C2-C12alkenyl, each optionally

substituted by one or more substituents selected from the group consisting of halo,

aryloxy, -C(O)R 11 -OC(O)R" or -C(O)OR11 R3 is phenyl optionally substituted by one

or more substituents selected from the group consisting of halo, cyano, nitro, hydroxy,

C1-C6alkyl, C1-C6trihaloalkyl, Cl-C 6trihaloalkoxy C1-C6alkylsulfonyl, -N(R 12
2

-OC(O)R 11 -C(O)OR"1 -S(0)2N(R 12
2 and cycloalkyl; each R11 is independently

selected from hydrogen, Cl-C 6alkyl, 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 (ll) is directed to

compounds wherein A is oxygen; R2 is C2-C12hydroxyalkyl, C2-C12hydroxyalkenyl, each

optionally substituted by one or more halo groups; R3 is phenyl optionally substituted

by one or more substituents selected from the group consisting of halo, cyano, nitro,

hydroxy, CI-Coalkyl, C1-C6trihaloalkyl, Cl-C6trihaloalkoxy C1-C6alkylsulfonyl, -N(R'2 2

-OC(O)R 11 -C(O)OR 11 -S(0)2N(R 12)2 and cycloalkyl; each R1 is independently

selected from hydrogen, C1-C6alkyl, C3-Cecycloalkyl, aralkyl or aryl (optionally

substituted with one or more halo groups); and each R12 is independently selected
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from hydrogen or C,-C 6alkyl.

Another set of this subgroup of compounds of formula (III) is directed to

compounds wherein A is oxygen; R2 is C7-C12aralkyl, where the aryl part of the

C7-C 12aralkyl group is optionally substituted by one or more substituents independently

selected from halo, C1-C 3alkyl, -OR 11 -C(0)OR 1 Ci-C 6trihaloalkyl, cycloalkyl and aryl,
and the alkyl part of the C7-C12aralkyl group is optionally substituted by one or more

substituents independently selected from hydroxy, halo, -OR11 and R3 is

phenyl optionally substituted by one or more substituents selected from the group

consisting of halo, cyano, nitro, hydroxy, C,-CGalkyl, C,-Cgtrihaloalkyl,

C,-C6 trihaloalkoxy Cl-C6 alkylsulfonyl, -N(R12) 2 -OC(O)R 1 -C(O)OR 1 -S(0)2N(R12)2

and cycloalkyl; each R11 is independently selected from hydrogen, Cl-Coalkyl,

C3-C 6 cycloalkyl, 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 (III) is directed to

compounds wherein A is oxygen; R2 is Ci-CGalkoxy or C3-C12alkoxyalkyl, each

optionally substituted with one or more substituents independently selected from halo

or C3-C 6cycloalkyl; R3 is phenyl optionally substituted by one or more substituents

selected from the group consisting of halo, cyano, nitro, hydroxy, C-C 6alkyl,

C1-C 6trihaloalkyl, C1-C 6trihaloalkoxy Cl-Cfalkylsulfonyl, -N(R'2) 2 -OC(O)R",

-S(0)2N(R 2
2 and cycloalkyl; each R11 is independently selected from

hydrogen, C,-C 6alkyl, Cs-C6cycloalkyl, aralkyl or aryl (optionally substituted with one or

more halo groups); and each R12 is independently selected from hydrogen or

Cl-Cealkyl.

Another set of this subgroup of compounds of formula (III) is directed to

compounds wherein A is oxygen; R2 is aryl optionally substituted with one or more

substituents independently selected from halo, cyano, Cl-C 3alkyl, -OR 1

-OC(O)R 1 -C(0)OR11 -C(O)N(R12) 2 Cl-C 6trihaloalkyl, cycloalkyl, heterocyclyl, aryl,
heteroaryl and heteroarylcycloalkyl; R3 is phenyl optionally substituted by

CI-C 6trihaloalkyl or Cl-C 6trihaloalkoxy; each R" is independently selected from

hydrogen, Ci-C 6alkyl, C3-C 6cycloalkyl, aralkyl or aryl (optionally substituted with one or
more halo groups); and each R12 is independently selected from hydrogen or

Ci-C6alkyl.

Another set of this subgroup of compounds of formula (III) is directed to

compounds wherein A is oxygen; R2 is Ci-C 12heteroaryl optionally substituted by one

or more substituents selected from the group consisting of halo, cyano, oxo, thioxo,
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Cl-C3 alkyl, -OR 11 -C(O)R 11 -OC(O)R 1 -C(0)OR 1 1 -C(O)N(R 12
2 and Cl-C 6trihaloalkyl;

R3 is phenyl optionally substituted by C1-C6trihaloalkyl or C1-C6trihaloalkoxy; each R11

is independently selected from hydrogen, Cl-C 6alkyl, C3-C6cycloalkyl, aralkyl or aryl

(optionally substituted with one or more halo groups); and each R12 is independently

selected from hydrogen or C1-CGalkyl.

Of this set of compounds of formula (III), a subset of compounds is directed to

compounds wherein C1-C12heteroaryl is selected from the group consisting of pyridinyl,

purinyl, pyrazinyl, indolyl, indazolyl, benzoimidazolyl, imidazolyl, tetrazolyl, triazolyl,

isoxazolyl, pyrazolyl, pyrimidinyl, thiadiazolyl, thiazolyl and pyridazinyl.

Another set of this subgroup of compounds of formula (Ill) is directed to

compounds wherein A is oxygen; R2 is C3-C12 heterocyclyl, C3-C12heterocyclylalkyl or

C3-C 12heteroarylalkyl, each optionally substituted by one or more substituents selected

from the group consisting of halo, cyano, oxo, thioxo, C1-C3alkyl, -OR11 -C(O)R 11

-OC(O)R 11 -C(O)OR11 -C(O)N(R 12
2 and C-Cetrihaloalkyl; R3 is phenyl optionally

substituted by halo, C1-C 6trihaloalkyl or Cl-C 6trihaloalkoxy; each R11 is independently

selected from hydrogen, C1-Cealkyl, C3-C 6cycloalkyl, aralkyl or aryl (optionally

substituted with one or more halo groups); and each R12 is independently selected

from hydrogen or Ci-C 6alkyl.

Of the group of compounds of formula (III) as set forth above, another subgroup

of compounds of formula (111) is directed to compounds wherein x and y are each 1; A

is oxygen; W is -C(O)N(R 1 R1 is hydrogen, methyl or ethyl; R4 and R5 are each

independently selected from hydrogen, fluoro, chloro, methyl, methoxy and

trifluoromethyl; and R6 R6a R7 R7a R8 R8a R9 and R9a are each independently

selected from hydrogen or C1-C 3alkyl.

Of this subgroup of compounds, a set of compounds of formula (Ill) is directed

to compounds wherein R2 is C3-C, 2cycloalkyl or C4-Cl 2cycloalkylalkyl, each optionally

substituted by one or more substituents selected from the group consisting of -OR11

C1-C3alkyl, Cl-C 6trihaloalkyl or aryl; R3 is phenyl optionally substituted by one or more

substituents selected from the group consisting of halo, C1-C6trihaloalkyl and

C1-C 6trihaloalkoxy; and each R11 is independently selected from hydrogen, Cl-C 6alkyl,

C3-Cecycloalkyl, aryl or aralkyl.

Another set of this subgroup of compounds of formula (III) is directed to

compounds wherein R2 is C1-C12alkyl, C2-C12alkenyl, C1-C6alkoxy or C3-C12alkoxyalkyl,

each of which is optionally substituted by one or more substituents selected from the

group consisting of halo, cyano, oxo, thioxo, C-C 3alkyl, -OR 11 -C(O)R 11 -OC(O)R 1
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-C(O)OR 1 -C(O)N(R12) 2 -N(R12
2 C1-C 6 trihaloalkyl, cycloalkyl and aryl; R3 is phenyl

optionally substituted by halo, C1-C6trihaloalkyl or Ci-Catrihaloalkoxy; each R1 is

independently selected from hydrogen, C1-Calkyl, C3-C6cycloalkyl, aralkyl or aryl

(optionally substituted with one or more halo groups); and each R12 is independently

selected from hydrogen or Cl-C6 alkyl.

Another set of this subgroup of compounds of formula (III) is directed to

compounds wherein R2 is C7-C12aralkyl optionally substituted by one or more

substituents selected from the group consisting of halo, cyano, oxo, thioxo, C1-C3alkyl,

-C(O)R 1 -C(O)OR 11 -C(O)N(R 12
2 -N(R12) 2 C1-Ctrihaloalkyl,

cycloalkyl and aryl; R3 is phenyl optionally substituted by halo, C1-C6trihaloalkyl or

C1-C 6trihaloalkoxy; each R11 is independently selected from hydrogen, C1-C6alkyl,

C3-Cecycloalkyl, aralkyl or aryl (optionally substituted with one or more halo groups);

and each R12 is independently selected from hydrogen or C1-CGalkyl.

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

Invention, another group of compounds of formula (III) is directed to compounds

wherein x and y are each 1; A is oxygen; W is R1 is hydrogen, methyl or

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 R6e R7 R7a R8 R8a R9 and R9a

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 (111) is directed to compounds

wherein x and y are each 1; A is oxygen; W is R1 is hydrogen, methyl or

ethyl; R2 is C-Coalkyl optionally substituted by -C(O)OR 11 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; R6 R6 R7 R7a, R8 R8a, R9

and R9a are each hydrogen; and R11 is hydrogen, methyl, ethyl or 1,1-dimethylethyl.

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

Invention, another group of compounds of formula (III) is directed to compounds

wherein x and y are each 1; A is oxygen; W is R1 is hydrogen, methyl or

ethyl; R2 is 2-phenylethyl or 3-phenylpropyl where the phenyl group is optionally

substituted by one or more substituents independently selected from chloro, fluoro or

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;

R6 R6a R, R7 R, R8R a R9 and R9 are each hydrogen; and R11 is hydrogen, methyl,
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ethyl or 1,1-dimethylethyl.

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

Invention, another group of compounds of formula (III) is directed to compounds

wherein x and y are each 1; A is oxygen; W is -C(O)N(R 1 R1 is hydrogen, methyl or

ethyl; R2 is cyclopropylethyl, cyclopropylmethyl or cyclopentylethyl; 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 independently selected from

hydrogen, fluoro, chloro, methyl, methoxy and trifluoromethyl; and R6 R6a R7 R7 a R8

R8a R9 and R9a 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 (III) is directed to compounds

wherein x and y are each 1; A is oxygen; W is R1 is hydrogen, methyl or

ethyl; R2 is C-Calkyl; 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 independently selected from hydrogen, fluoro, chloro, methyl, methoxy and

trifluoromethyl; and R6 R6a R7 R7a R8 R8a R9 and R9
a 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 (111) is directed to compounds

wherein x and y are each 1; A is oxygen; W is -C(O)N(R 1 R' is hydrogen, methyl or

ethyl; R2 is 3-phenylpropyl; 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 independently selected from hydrogen, fluoro, chloro, methyl,

methoxy and trifluoromethyl; and R6 R 6a R7 R7 a R8 R8a R9 and R9a are each

hydrogen.

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

the Invention, a group of compounds of formula (IV) is directed to compounds wherein

x and y are each 1; each R1 is hydrogen or Cl-C 6alkyl; R2 is selected from the group

consisting of C3-C12alkyl, C3-C12alkenyl, C3-C12hydroxyalkyl, C3-C12hydroxyalkenyl,

C3-C 12alkoxyalkyl, C3-C12cycloalkyl, C4-C12cycloalkylalkyl, C3-Cl2heterocyclyl,

C3-C 2heterocyclylalkyl, aryl, C7-C12aralkyl, C1-C12heteroaryl, and C3-C12heteroarylalkyl;

each R2 is optionally substituted by one or more substituents selected from the group

consisting of halo, oxo, thioxo, C1-C3alkyl, -OR11 -C()OR11 C1-C6trihaloalkyl,

cycloalkyl, heterocyclyl, aryl, heteroaryl and heteroarylcycloalkyl; R3 is selected from

the group consisting of Cs-C 12alkyl, C3-C12alkenyl, C3-C12 hydroxyalkyl, C3-C12

hydroxyalkenyl, C3-C12alkoxy, C3-C12alkoxyalkyl, C3-C12cycloalkyl,
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C4-C12cycloalkylalkyl, aryl, C7-C12aralkyl, C3-C12heterocyclyl, C3-C12heterocyclylalkyl,

Ci-C 2heteroaryl and C3-C12heteroarylalkyl; where each of the above R3 groups are

optionally substituted by one or more substituents selected from the group consisting

of C1-C 6alkyl, C1-C6trihaloalkyl, C1-C6trihaloalkoxy, C 1-Coalkoxy, C1-C 6alkylsulfonyl,

halo, cyano, nitro, hydroxy, -N(R' 2
2 -C(O)OR11 -S(O) 2 N(R 12

2 cycloalkyl, heterocyclyl,

aryl, heteroaryl and heteroarylcycloalkyl; R4 and R5 are each independently selected

from hydrogen, fluoro, chloro, methyl, methoxy and trifluoromethyl; R6 R6a R7 R7 R8

R8a R9 and R9
a are each independently selected from hydrogen or C-C 3alkyl; R6 R6

R7 R7a, R8 Ra, R9 and R9 are each independently selected from hydrogen or

Ci-C 3alkyl; or R6 and R6 together or RTand R7 together are an oxo group while the

remaining R6 R6a R7 R7 Rs, R8 R9 and R9a are each independently selected from

hydrogen or C1-C3alkyl; or one of R6 R6 R7 and R7a together with one of R8 R8a R9

and R9 form an alkylene bridge, while the remaining R6 R6a R7 R7a R8 R8a, R9 and

R9
a are each independently selected from hydrogen or C1-C 3alkyl; each R11 is

independently selected from hydrogen, C,-C 6alkyl, C3-C 6alkyl, aryl or aralkyl; and each

R12 is independently selected from hydrogen or C1-C 6alkyl.

Of this group of compounds of formula a subgroup of compounds is

directed to compounds wherein R2 is C3-C, 2cycloalkyl or C4-Cl 2cycloalkylalkyl, each

optionally substituted by one or more substituents selected from the group consisting

of -OR 1 C,-C 3alkyl or aryl; R3 is phenyl optionally substituted by one or more

substituents selected from the group consisting of halo, C1-C6trihaloalkyl and

Ci-C 6trihaloalkoxy; and each R1 is independently selected from hydrogen, C-Cealkyl,

Cs-C 6cycloalkyl, aryl or aralkyl.

Another subgroup of this group of compounds of formula (IV) is directed to

compounds wherein R2 is C-C12aralkyl optionally substituted by one or more

substituents selected from the group consisting of halo, -OR 1 or Cl-C 3alkyl; R3 is

phenyl optionally substituted by one or more substituents selected from the group

consisting of halo, C1-Ctrihaloalkyl and Cz-Ctrihaloalkoxy; and each R11 is

independently selected from hydrogen, C1-C 6alkyl, C3-C6cycloalkyl, aryl or aralkyl.

Another subgroup of this group of compounds of formula (IV) is directed to

compounds wherein R2 is aryl optionally substituted by one or more substituents

selected from the group consisting of halo, -OR" or C1-C3alkyl; R3 is phenyl optionally

substituted by one or more substituents selected from the group consisting of halo,

C,-Cetrihaloalkyl and C1-C6trihaloalkoxy; and each R1 is independently selected from

hydrogen, Cl-C 6alkyl, C3-C6cycloalkyl, aryl or aralkyl.
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Another subgroup of this group of compounds of formula (IV) is directed to

compounds wherein R2 is C3-C12alkyl, C3-C12hydroxyalkyl or C3-C12alkoxyalkyl, each

optionally substituted by one or more substituents selected from the group consisting
of halo, -OR11 or -C()OR11 R3 is phenyl optionally substituted by one or more

substituents selected from the group consisting of halo, C1-C6trihaloalkyl and

C1-C6trihaloalkoxy; and each is independently selected from hydrogen, C1-C6alkyl,
C3-C 6cycloalkyl, aryl or aralkyl.

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

Invention, another group of compounds of formula (IV) is directed to compounds

wherein x and y are each 1; each R1 is hydrogen, methyl or ethyl; R2 is benzyl; 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 independently
selected from hydrogen, fluoro, chloro, methyl, methoxy and trifluoromethyl; and R6

R6a, R, R7a, R8 R8 R9 and R9a 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 (IV) is directed to compounds

wherein x and y are each 1; each R1 is hydrogen, methyl or ethyl; R2 is pentyl; 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 independently

selected from hydrogen, fluoro, chloro, methyl, methoxy and trifluoromethyl; and R6

R6a, R, R8 R a, R9 and R9a are each hydrogen.

In another embodiment of the invention as set forth above in the Summary of
the Invention, a group of compounds of formula (Va) is directed to compounds wherein

x and y are each independently 1; W is -N(R 1 each R1 is hydrogen or Ci-C6alkyl;
R2 is selected from the group consisting of C7-C12alkyl, C2-C12alkenyl,

C7-C1 2hydroxyalkyl, C2-C12hydroxyalkenyl, Cl-C 12alkoxy, C2-C12alkoxyalkyl,

C3-C12cycloalkyl, C4-C12cycloalkylalkyl, C13-C lgaralkyl, C3-C12heterocyclyl,

C3-C12heterocyclylalkyl, Cl-C12heteroaryl, and C3-C12heteroarylalkyl; each R2 is

optionally substituted by one or more substituents selected from the group consisting
of halo, cyano, oxo, thioxo, C1-C3alkyl, -OR11 -OC(O)R11 -C(O)OR 1

-C(O)N(R 12
2 -N(R12

2 C1-C6trihaloalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl and

heteroarylcycloalkyl; R3 is selected from the group consisting of C1-C12alkyl,

C2-C12alkenyl, C2-C12 hydroxyalkyl, C2-C12hydroxyalkenyl, C1-C 12alkoxy,

C2-C 2alkoxyalkyl, C3-C 2cycloalkyl, C4-C12cycloalkylalkyl, aryl, C7-C12aralkyl,
C3-C12heterocyclyl, C3-C12heterocyclylalkyl, C1-C12heteroaryl and C3-C 12heteroarylalkyl;
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each R3 is optionally substituted by one or more substitutents selected from the group

consisting of halo, cyano, nitro, hydroxy, C1-C6alkyl, C1-Ctrihaloalkyl,

C1-C6trihaloalkoxy C1-C6alkylsulfonyl, -N(R 12
2 -OC(O)R 11 -C(O)OR 11 -S(0)2N(R 12

2

cycloalkyl, heterocyclyl and heteroarylcycloalkyl; R4 and R5 are each independently

selected from hydrogen, fluoro, chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or

-N(R 2
2 R6 R6a R7 R7a R8 R8a R9 and R9 are each independently selected from

hydrogen or C1-C3alkyl; R10 is hydrogen or C1-C3alkyl; each R11 is independently

selected from hydrogen, C1-C6alkyl, C3-Cecycloalkyl, aryl or aralkyl; and each R12 is

independently selected from hydrogen or C1-C6alkyl.

Of this group of compounds of formula a subgroup of compounds is

directed to compounds wherein R2 is C3-Cz1 cycloalkyl or C4-Cl 2cycloalkylalkyl, each

optionally substituted by one or more substituents selected from the group consisting

of halo, C1-C6trihaloalkyl, -OR11 C1-C3alkyl or aryl; R3 is phenyl optionally substituted

by one or more substituents selected from the group consisting of halo, cyano, nitro,

hydroxy, C1-C6alkyl, C1-C6trihaloalkyl, C,-C 6trihaloalkoxy, C 1-Coalkylsulfonyl, -N(R12)2,

-OC(O)R 11 -S(0)2N(R 12
2 and cycloalkyl; each R11 is independently

selected from hydrogen, C1-C6alkyl, C3-C6cycloalkyl, aryl or aralkyl; and each R12 is

independently selected from hydrogen or C1-C6alkyl.

Specific embodiments of the above-described groups, subgroups and sets of

compounds of formula (III), (IV) and (Va) are disclosed herein in the Examples set

forth below.

In one embodiment, the methods of the invention are directed towards the

treatment and/or prevention of diseases mediated by stearoyl-CoA desaturase (SCD),

especially human SCD (hSCD), 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 invention also relates to pharmaceutical composition containing

the compounds of the invention. In one embodiment, the 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 dyslipidemia and disorders of lipid metabolism, when administered to an

animal, preferably a mammal, most preferably a human patient. In an embodiment of

such composition, the patient has an elevated lipid level, such as elevated triglycerides

or cholesterol, before administration of said compound of the invention and the
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compound of the invention is present in an amount effective to reduce said lipid level.

Utility and Testing of the Compounds of the Invention

The present invention relates to compounds, pharmaceutical compositions and

methods of using the compounds and pharmaceutical compositions for the treatment

and/or prevention of diseases mediated by stearoyl-CoA desaturase (SCD), especially

human SCD (hSCD), preferably diseases related to dyslipidemia and disorders of lipid

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-

modulating, especially inhibiting, agent.

In general, the present invention provides a method for treating a patient for, or

protecting a patient from developing, a disease related to dyslipidemia and/or a

disorder of lipid metabolism, wherein lipid levels in an animal, especially a human

being, are outside the normal range abnormal lipid level, such as elevated plasma

lipid levels), especially levels higher than normal, preferably where said lipid is a fatty

acid, such as a free or complexed fatty acid, triglycerides, phospholipids, or

cholesterol, such as where LDL-cholesterol levels are elevated or HDL-cholesterol

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

disease is an SCD-mediated disease or condition, comprising administering to an

animal, such as a mammal, especially a human patient, a therapeutically effective

amount of a compound of the invention or a pharmaceutical composition comprising a

compound of the invention wherein the compound modulates the activity of SCD,

preferably human SCD1.

The compounds of the invention modulate, preferably inhibit, the activity of

human SCD enzymes, especially human SCD1.

The general value of the compounds of the invention in modulating, especially

inhibiting, the activity of SCD can be determined using the assay described below in

Example 33. Alternatively, the general value of the compounds in treating disorders

and diseases may be established in industry standard animal models for

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

triglyceride or cholesterol levels or for improving glucose tolerance. Such models

include Zucker obese fa/fa rats (available from Harlan Sprague Dawley, Inc.

(Indianapolis, Indiana)), or the Zucker diabetic fatty rat (ZDF/GmiCrl-fa/fa) (available

from Charles River Laboratories (Montreal, Quebec)).
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The compounds of the instant invention are inhibitors of delta-9 desaturases

and are useful for treating diseases and disorders in humans and other organisms,

including all those human diseases and disorders which are the result of aberrant

delta-9 desaturase biological activity or which may be ameliorated by modulation of

delta-9 desaturase biological activity.

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 the ratio of

18:1/18:0 fatty acids, or other fatty acids, as defined elsewhere herein), cholesterol,

and total cholesterol, hypercholesterolemia, as well as cholesterol disorders (including

disorders characterized by defective reverse cholesterol transport), familial combined

hyperlipidemia, coronary artery disease, atherosclerosis, heart disease,

cerebrovascular disease (including but not limited to stroke, ischemic stroke and

transient ischemic attack peripheral vascular disease, and ischemic retinopathy.

In a preferred embodiment, compounds of the invention will, in a patient, increase HDL

levels and/or decrease triglyceride levels and/or decrease LDL or non-HDL-cholesterol

levels.

An SCD-mediated disease or condition also includes metabolic syndrome

(including but not limited to dyslipidemia, obesity and insulin resistance, hypertension,

microalbuminemia, hyperuricaemia, and hypercoagulability), Syndrome X, diabetes,

insulin resistance, decreased glucose tolerance, non-insulin-dependent diabetes

mellitus, Type II diabetes, Type I diabetes, diabetic complications, body weight

disorders (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 to treat diabetes mellitus and

obesity.

As used herein, the term "metabolic syndrome" is a recognized clinical term

used to describe a condition comprising combinations of Type II 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 includes fatty liver, hepatic

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

alcoholic hepatitis, acute fatty liver, fatty liver of pregnancy, drug-induced hepatitis,
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erythrohepatic protoporphyria, iron overload disorders, hereditary hemochromatosis,

hepatic fibrosis, hepatic cirrhosis, hepatoma and conditions related thereto.

An SCD-mediated disease or condition also includes but is not limited to a

disease or condition which is, or is related to primary hypertriglyceridemia, or

hypertriglyceridemia secondary to another disorder or disease, such as

hyperlipoproteinemias, familial histiocytic reticulosis, lipoprotein lipase deficiency,

apolipoprotein deficiency (such as ApoCII deficiency or ApoE deficiency), and the like,

or hypertriglyceridemia of unknown or unspecified etiology.

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

polyunsaturated fatty acid (PUFA) disorder, or a skin disorder, including but not

limited to eczema, acne, psoriasis, keloid scar formation or prevention, diseases

related to production or secretions from mucous membranes, such as

monounsaturated fatty acids, wax esters, and the like.

An SCD-mediated disease or condition also includes inflammation, sinusitis,

asthma, pancreatitis, osteoarthritis, rheumatoid arthritis, cystic fibrosis, and

pre-menstrual syndrome.

An SCD-mediated disease or condition also includes but is not limited to a

disease or condition which is, or is related to cancer, neoplasia, malignancy,

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

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

increasing lean body mass or lean muscle mass is desired, such as is desirable in

enhancing performance through muscle building. Myopathies and lipid myopathies

such as carnitine palmitoyltransferase deficiency (CPT I or CPT II) are also included

herein. Such treatments are useful in humans and in animal 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
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encephalitis virus, Western equine encephalitis virus, Venezuelan equine encephalitis

virus, Sindbis virus, Semliki forest virus, Chikungunya virus, O'nyong'nyong virus, Ross

river virus, Mayaro virus, Alphaviruses; ASTROVIRIDAE including Astrovirus, Human

Astroviruses; CALICIVIRIDAE including Vesicular exanthema of swine virus, Norwalk

virus, Calicivirus, Bovine calicivirus, Pig calcivirus, Hepatitis E; CORONAVIRIDAE

including Coronavirus, SARS virus, Avian infectious bronchitis virus, Bovine

coronavirus, Canine coronavirus, Feline infectious peritonitis virus, Human coronavirus

299E, Human coronavirus OC43, Murine hepatitis virus, Porcine epidemic diarrhea

virus, Porcine hemagglutinating encephalomyelitis virus, Porcine transmissible

gastroenteritis virus, Rat coronavirus, Turkey coronavirus, Rabbit coronavirus, Berne

virus, Breda virus; FLAVIVIRIDAE including Hepatitis C virus, West Nile virus, Yellow

Fever virus, St. Louis encephalitis virus, Dengue Group, Hepatitis G virus, Japanese B

encephalitis virus, Murray Valley encephalitis virus, Central European tick-borne

encephalitis virus, Far Eastern tick-borne encephalitis virus, Kyasanur forest virus,

Louping ill virus, Powassan virus, Omsk hemorrhagic fever virus, Kumilinge virus,

Absetarov anzalova hypr virus, llheus virus, Rocio encephalitis virus, Langat virus,

Pestivirus Bovine viral diarrhea, Hog cholera virus, Rio Bravo Group, Tyuleniy Group,

Ntaya Group, Uganda S Group, Modoc Group; PICORNAVIRIDAE including

Coxsackie A virus, Rhinovirus, Hepatitis A virus, Encephalomyocarditis virus,

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

Potyvirus, Rymovirus, Bymovirus. Additionally it can be a disease or infection caused

by or linked to Hepatitis viruses, Hepatitis B virus, Hepatitis C virus, human

immunodeficiency virus (HIV) and the like. Treatable viral infections include those

where the virus employs an RNA intermediate as part of the replicative cycle (hepatitis

or HIV); additionally it can be a disease or infection caused by or linked to RNA

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.
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Typically, a successful SCD inhibitory therapeutic agent will meet some or all of

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

subject to whom it is being administered). The therapeutic index (or ratio of toxic dose

to therapeutic dose) should be greater than 100. The potency (as expressed by IC50

value) should be less than 10 pM, preferably below 1 iM and most preferably below 

nM. The IC50 ("Inhibitory Concentration is a measure of the amount of

compound required to achieve 50% inhibition of SCD activity, over a specific time

period, in an SCD biological activity assay. Any process for measuring the activity of

SCD enzymes, preferably mouse or human SCD enzymes, may be utilized to assay

the activity of the compounds useful in the methods of the invention in inhibiting said

SCD activity. Compounds of the invention demonstrate an IC50 in a 15 minute

microsomal assay of preferably less than 10 gM, less than 5 pM, less than 2.5 pM, less

than 1 IiM, less than 750 nM, less than 500 nM, less than 250 nM, less than 100 nM,

less than 50 nM, and most preferably less than 20 nM. The compound of the invention

may show reversible inhibition competitive inhibition) and preferably does not

inhibit other iron binding proteins. The required dosage should preferably be no more

than about once or twice a day or at meal times.

The identification of compounds of the invention as SCD inhibitors was readily

accomplished using the SCD enzyme and microsomal assay procedure described in

Brownlie et al, supra. When tested in this assay, compounds of the invention had less

than 50% remaining SCD activity at 10 pM 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 pM

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

remaining SCD activity at 10 pM 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 skilled in the art

may now employ to identify preferred embodiments of the compounds of the invention

for use as therapeutic agents.
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Other methods of testing the compounds disclosed herein are also readily

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 is

accomplished by administering said chemical agent to an animal afflicted with a

triglyceride or very low density lipoprotein (VLDL)-related disorder and

subsequently detecting a change in plasma triglyceride level in said animal thereby

identifying a therapeutic agent useful in treating a triglyceride or very low density

lipoprotein (VLDL)-related disorder. In such embodiment, the animal may be a human,

such as a human patient afflicted with such a disorder and in need of treatment of said

disorder.

In specific embodiments of such in vivo processes, said change in SCD1

activity in said animal is a decrease in activity, preferably wherein said SCD1

modulating agent does not substantially inhibit the biological activity of a 

desaturase, delta-6 desaturase or fatty acid synthetase.

The model systems useful for compound evaluation may include, but are not

limited to, the use of liver microsomes, such as from mice that have been maintained

on a high carbohydrate diet, or from human donors, including persons suffering from

obesity. Immortalized cell lines, such as HepG2 (from human liver), MCF-7 (from

human breast cancer) and 3T3-L1 (from mouse adipocytes) may also be used. Primary

cell lines, such as mouse primary hepatocytes, are also useful in testing the

compounds of the invention. Where whole animals are used, mice used as a source of

primary hepatocyte cells may also be used wherein the mice have been maintained on

a high carbohydrate diet to increase SCD activity in mirocrosomes and/or to elevate

plasma triglyceride levels the 18:1/18:0 ratio); alternatively mice on a normal diet

or mice with normal triglyceride levels may be used. Mouse models employing

transgenic mice designed for hypertriglyceridemia are also available as is the mouse

phenome database. Rabbits and hamsters are also useful as animal models,

especially those expressing CETP (cholesteryl ester transfer protein).

Another suitable method for determining the in vivo efficacy of the compounds

of the invention is to indirectly measure their impact on inhibition of SCD enzyme by

measuring a subject's Desaturation Index after administration of the compound.

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

over the substrate for the SCD enzyme as measured from a given tissue sample. This

may be calculated using three different equations 18:1n-9/18:0 (oleic acid over stearic

acid); 16:1n-7/16:0 (palmitoleic acid over palmitic acid); andlor 16:1n-7 18:1n-7/16:0
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(measuring all reaction products of 16:0 desaturation over 16:0 substrate).

Desaturation Index is primarily measured in liver or plasma triglycerides, but may also

be measured in other selected lipid fractions from a variety of tissues. Desaturation

Index, generally speaking, is a tool for plasma lipid profiling.

A number of human diseases and disorders are the result of aberrant SCD1

biological activity and may be ameliorated by modulation of SCD1 biological activity

using the therapeutic agents of the invention.

Inhibition of SCD expression may also affect the fatty acid composition of

membrane phospholipids, as well as production or levels of triglycerides and

cholesterol esters. The fatty acid composition of phospholipids ultimately determines

membrane fluidity, while the effects on the composition of triglycerides and cholesterol

esters can affect lipoprotein metabolism and adiposity.

In carrying out the procedures of the present invention it is of course to be

understood that reference to particular buffers, media, reagents, cells, culture

conditions and the like are not intended to be limiting, but are to be read so as to

include all related materials that one of ordinary skill in the art would recognize as

being of interest or value in the particular context in which that discussion is presented.

For example, it is often possible to substitute one buffer system or culture medium for

another and still achieve similar, if not identical, results. Those of skill in the art will

have sufficient knowledge of such systems and methodologies so as to be able,

without undue experimentation, to make such substitutions as will optimally serve their

purposes in using the methods and procedures disclosed herein.

Pharmaceutical Compositions of the Invention and Administration

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 dyslipidemia and disorders of lipid metabolism,

when administered to an animal, preferably a mammal, most preferably a human

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

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

of the invention and the compound of the invention is present in an amount effective to

reduce said lipid level.
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The pharmaceutical compositions useful herein also contain a pharmaceutically

acceptable carrier, including any suitable diluent or excipient, which includes any

pharmaceutical agent that does not itself induce the production of antibodies harmful to

the individual receiving the composition, and which may be administered without undue

toxicity. Pharmaceutically acceptable carriers include, but are not limited to, liquids,

such as water, saline, glycerol and ethanol, and the like. A thorough discussion of

pharmaceutically acceptable carriers, diluents, and other excipients is presented in

REMINGTON'S PHARMACEUTICAL SCIENCES (Mack Pub. Co., N.J. current

edition).

Those skilled in the art know how to determine suitable doses of the

compounds for use in treating the diseases and disorders contemplated herein.

Therapeutic doses are generally identified through a dose ranging study in humans

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

to result in a desired therapeutic benefit without causing unwanted side-effects for the

patient. The preferred dosage range for an animal is 0.001 mg/Kg to 10,000 mg/Kg,

including 0.5 mg/Kg, 1.0 mg/Kg and 2.0 mg/Kg, though doses outside this range may

be acceptable. The dosing schedule may be once or twice per day, although more

often or less often may be satisfactory.

Those skilled in the art are also familiar with determining administration

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

pharmaceutical excipients and other matters relevant to the delivery of the compounds

to a subject in need thereof.

In an alternative use of the invention, the compounds of the invention can be

used in in vitro or in vivo studies as exemplary agents for comparative purposes 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

result in stable compounds.

It will also be appreciated by those skilled in the art that in the process

described below the functional groups of intermediate compounds may need to be

protected by suitable protecting groups. Such functional groups include hydroxy,

amino, mercapto and carboxylic acid. Suitable protecting groups for hydroxy include
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trialkylsilyl or diarylalkylsilyl t-butyldimethylsilyl, t-butyldiphenylsilyl or

trimethylsilyl), tetrahydropyranyl, benzyl, and the like. Suitable protecting groups for

amino, amidino and guanidino include t-butoxycarbonyl, benzyloxycarbonyl, and the

like. Suitable protecting groups for mercapto include (where R" is alkyl, aryl

or arylalkyl), p-methoxybenzyl, trityl and the like. Suitable protecting groups for

carboxylic acid include alkyl, aryl or arylalkyl esters.

Protecting groups may be added or removed in accordance with standard

techniques, which are well-known to those skilled in the art and as described herein.

The use of protecting groups is described in detail in Green, T.W. and P.G.M.

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

group may also be a polymer resin such as a Wang resin or a 2-chlorotrityl-chloride

resin.

It will also be appreciated by those skilled in the art, although such protected

derivatives of compounds of this invention may not possess pharmacological activity

as such, they may be administered to a mammal and thereafter metabolized in the

body to form compounds of the invention which are pharmacologically active. Such

derivatives may therefore be described as "prodrugs". All prodrugs of compounds of

this invention are included within the scope of the invention.

The following Reaction Schemes illustrate methods to make compounds of this

invention. It is understood that one of those skilled in the art would be able to make

these compounds by similar methods or by methods known to one skilled in the art. In

general, starting components may be obtained from sources such as Sigma Aldrich,

Lancaster Synthesis, Inc., Maybridge, Matrix Scientific, TCI, and Fluorochem USA, etc.

or synthesized according to sources known to those skilled in the art (see, e.g.,

Advanced Organic Chemistry: Reactions, Mechanisms, and Structure, 5th edition

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

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

can be synthesized following the general procedure as described in

Reaction Scheme 1.



WO 2005/011655 WO 205/01655PCT/US2004!024548

REACTION SCHEME 1

H0 2C 0 3' R'02C 0
N-NH N-NH
(100)

R4 R

PO13 0. R'02C- CI
N-N

R 6 R 7

R6a U WR7  R RR

HN xNH (103) R4 R56 R6 R7 R7

Rezl Tk.Ra_
R9 R8  R'0 2C N NH

10 MkiPi

(101)

(102)

(104)

X-V- R3

(105)

Hydrolysis

R1R 2 NH
(108)

R4 R5  R6 R7

R'02C NL N-V-
N-N R 9aQ7 R8a (106)

R9 R8

R4 R5  R 6 R 7

HO2C- N N-V-R 3

N =N 9a y R~a (107)
Rg R8

R4 R5  R 6R 7

0 xNVR
N1 N- 3

R9 R8

Formula (1)
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The starting materials for the above reaction scheme are commercially

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

Compound 101. A carboxylic acid of formula (100) can easily be converted to
an ester of formula (101) following a standard procedure in the literature known to one
skilled in the art.

Compound 102. A mixture of a compound of formula (101) obtained above
and phosphorous oxychloride is carefully heated to reflux for 2-8 hours. The reaction
mixture is then cooled and excess phosphorous oxychloride is removed. The residue
is then poured into ice water. The precipitate obtained is collected by filtration, washed
with saturated NaHCO3 and water, and then dried to yield the compound of formula
(102).

Compound 104. A mixture of the compound of formula (102) (1 equivalent)
and the compound of formula (103) (3 equivalent) in a solvent such as N,N-

dimethylformamide or acetonitrile but not limited to is refluxed for 1-4 hours. The
solvent is then removed in vacuo. The residue is dissolved in a solvent such as
dichloromethane or ethyl acetate but not limited to. The resulting solution is washed
with water, brine, and then dried. The organic phase was concentrated in vacuo to
afford the compound of formula (104).

Compound 106. To a stirred solution of the compound of formula (104) (1
equivalent) in a solvent such as dichloromethane, toluene or THF but not limited to is
added the solution of a chloride or bromide of formula (105) (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 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 formula To a solution of a compound of formula (107) (1
equivalent) in a solvent such as dichloromethane, toluene or THF but not limited to is
added a base such as triethylamine or Hunigs base but not limited to (2.5 equivalent),
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followed by the addition of a coupling agent such as N-(3-dimethylaminopropyl)-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

column chromatography or crystallization from a suitable solvent affords the compound

of formula 

Alternatively, compounds of formula of this invention where W is 

N(R 1 can be synthesized following the general procedure as described in

Reaction Scheme 2.

REACTION SCHEME 2

R4  R5  R4  R

HO2 CI R1 R2NH Cl

N-N R1-N N-N

(109) (110) R2 (111)

R6 R7

R6a R/ R7a

HN NH
S/R4 R5  R6 R7

Rga Ra O 4 R6Ra R 7 a

R9a -R8a 0 a

(112) N NH
RI-N N-N R9a  Ra

R2  R9 R 8

(113)

R4  R 5  R6 R7

DR6a 1R7a

X-V-R 3  O  R

(114) N N-V-R 3

-R 1-N N=N R9a Ra

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
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methods disclosed herein. In general, the compounds of the invention are prepared in
the above reaction scheme as follows:

Compound 111. To a solution of substituted 6-chloropyridazinyl-3-carboxylic

acid of formula (109) (1 equivalent) in a solvent such as dichloromethane, toluene or
THF but not limited to is added a base such as triethylamine or Hunigs base but not
limited to (2.5 equivalent), followed by the addition of a coupling agent such as N-(3-

dimethylaminopropyl)-N'-ethylcarbodiimide (1.1 equivalent). The resulting mixture is
stirred for 15 minutes to an hour and an amine of formula (110) (1.1 equivalent) is

added. The mixture is stirred for 8 24 hours, then washed with water, dried and

concentrated in vacuo. Purification by column chromatography or crystallization from a
suitable solvent affords the compound of formula (111).

Compound 113. A mixture of the compound of formula (111) (1 equivalent)
and the compound of formula (112) (3 equivalent) in a solvent such as N,N-

dimethylformamide or acetonitrile but not limited to is refluxed for 1-4 hours. The
solvent is then removed in vacuo. The residue is dissolved in a solvent such as
dichloromethane or ethyl acetate but not limited to. The resulting solution is washed

with water, brine, and then dried. The organic phase was concentrated in vacuo to
afford the compound of formula (113).

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

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

can be synthesized following the general procedure as described in Reaction
Scheme 3.
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REACTION SCHEME 3
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Formula (1)

The starting materials for the above reaction scheme are commercially

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

the above reaction scheme as follows:

Compound 117. To a stirred solution of the amine of formula (115) (1

equivalent) in a solvent such as dichloromethane or toluene but not limited to is added

the solution of a chloride or bromide of formula (116) (1 equivalent) in a solvent such

as dichloromethane or toluene but not limited to in the presence of a base such as

triethylamine or Hunigs base but not limited to. The resulting mixture is stirred at

ambient temperature for an adequate time period 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 (117).

Compound 118. A solution of compound of formula (117) obtained above is

dissolved in an adequate solvent and the protecting group R' is removed under

standard deprotection conditions such as hydrolysis or hydrogenation to obtain the

amine of formula (118).

Compound 120. A mixture of a chloropyridazine of formula (119) (1 equivalent)

and the amine of formula (118) obtained above (1.5 equivalent) in an adequate solvent

is heated at reflux for 4 24 hours. To the reaction mixture is added a basic solution

such as NaOH solution. The aqueous layer is extracted by an organic solvent such as

dichloromethane or ethyl acetate. The combined organic phase is dried, then

evaporated to dryness. The crude compound is purified by column chromatography or

crystallization to afford the compound of formula (120).

Compound of Formula 

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 0OC. The resulting mixture is stirred at

ambient temperature for 8 24 hours and then quenched with water. The organic

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

purification by column chromatography or crystallization from a suitable solvent affords

the compound of formula 

Method B. To a solution of a carboxylic acid of formula (122) (1 equivalent) in a

solvent such as dichloromethane, toluene or THF is added a base such as

triethylamine or Hunigs base (2.5 equivalent), followed by the addition of a coupling

agent such as (3-dimethylaminopropyl)ethyl carbodiimide (1.1 equivalent). The

resulting mixture is stirred for 15 minutes to an hour and an amine of formula (120) (1.1
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equivalent) is added. The mixture is stirred at ambient temperature for 8 24 hours,

then washed with water, dried and concentrated in vacuo. Purification by column

chromatography or crystallization from a suitable solvent affords the compound of

formula 

Alternatively, compounds of formula (IV) of this invention can be synthesized

following the general procedure as described in Reaction Scheme 4.

REACTION SCHEME 4

R4  R5  R6 R7

R6a N _R7a

R1HN- V N7x\ R3
N N R9af)1<.R8a

Rg R8

(120)

~CDI,
R2 -NCO R1R2NH

(123) (124)

R4  R5  R6 
R
7

R1  /R6 R7a

R' N/ N N-V-R3

N- N=N
0R 9  R8 a

Formula (IV)

The starting materials for the above reaction scheme are commercially

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

methods disclosed herein. In general, the compounds of the invention are prepared in

the above reaction scheme as follows:

Compound of Formula (IV):

Method C. To a stirred solution of the compound of formula of (120) (1

equivalent) in an anhydrous solvent such as DMF but not limited to is added an

isocyanate of formula (123) (3 equivalent), and the mixture is then heated to 60 

for 4 24 hours. The mixture is concentrated in vacuo. Purification of the crude product

by column chromatography or crystallization from a suitable solvent affords the
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compound of Formula (IV).

Method D. A compound of formula (120) (1 equivalent) is slowly added to an

ice cold solution of 1,1'-carbonyldiimidazole (1.5 to 2.5 equivalent) in an anhydrous

solvent such as dichloromethane. The temperature is then raised to ambient

temperature and the reaction mixture is stirred for another 2 8 hours. An amine of

formula (124) (1 equivalent) is then added to the reaction mixture which is stirred at

ambient temperature overnight under nitrogen atmosphere. The reaction mixture is

then washed with saturated sodium bicarbonate and brine solution, concentrated and

purified by flash column chromatography to afford the compound of formula (IV).

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

invention according to the general techniques disclosed above, more specific details

on synthetic techniques for compounds of the invention are provided elsewhere in this

specification for convenience. Again, all reagents and reaction conditions employed in

synthesis are known to those skilled in the art and are available from ordinary

commercial sources.

PREPARATION 1

SYNTHESIS OF 2-CYCLOPROPYLETHYLAMINE

Concentrated sulfuric acid (20.66 mL) was added dropwise to a vigorously

stirred suspension of lithium aluminum hydride (764.4 mmol) in 800 mL of anhydrous

ethyl ether (40 mL) at 0 °C for at least 2 hour period. The reaction mixture was

warmed to ambient temperature and stirred for 1 hour, and a solution of

cyclopropylacetonitrile (246.5 mmol) in 100 mL of anhydrous ethyl ether was added

dropwise. The resulting mixture was heated to reflux for 2 hours, then cooled to 0 °C,

cautiously quenched with crushed ice. A solution of 38 g of NaOH in 350 mL of water

was added, and the organic layer was decanted from the resulting aluminum hydroxide

precipitate. The precipitate was washed thoroughly with ethyl ether (3 x 600 mL). All

ethereal extracts were combined, dried over anhydrous Na2SO 4 and the solvent was

distilled off to afford 172.5 mmol of 2-cyclopropylethylamine as a colorless liquid (bp 

100-108 Yield 

PREPARATION 2

SYNTHESIS OF 6-CHLOROPYRIDAZINE-3-CARBOXYLIC ACID

To a mechanically stirred solution of 3-chloro-6-methylpyridazine (155.6 mmol)

in 140 mL of concentrated sulfuric acid, finely powdered potassium dichromate (55.40
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g) was added slowly, the temperature being kept below 50 When the addition was

complete, stirring was continued for another 4 hours at 50 oC. The viscous, dark green

liquid was then cooled and crushed ice was added cautiously. The reaction mixture

was extracted with ethyl acetate (6 x 400 mL). The ethyl acetate extracts were

combined, dried over anhydrous Na2SO4 The solvent was concentrated in vacuo to

yield slightly red colored 6-chloropyridazine-3-carboxylic acid (106.6 mmol). This

material was used for next reaction without further purification. Yield 69%. m.p. 145°C

(dec). 1H NMR (300 MHz, DMSO-de) 5 13.1, 8.20, 8.05.

PREPARATION 3

SYNTHESIS OF 6-CHLOROPYRIDAZINE-3-CARBOXYLIC ACID (2-

CYCLOPROPYLETHYL)AMIDE

To a solution of 6-chloropyridazine-3-carboxylic acid (15.8 mmol) in

dichloromethane (95 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 Na2SO 4 The solvent was removed in vacuo. Purification via column

chromatography (30% ethyl acetate in hexanes) afforded the title compound (8.70

mmol). Yield 

PREPARATION 4

SYNTHESIS OF 6-CHLOROPYRIDAZINE-3-CARBOXYLIC ACID (3-

METHYLBUTYL)AMIDE

The mixture of 6-oxo-1,6-dihydropyridazine-3-carboxylic acid monohydrate

(3.16 g; 20.0 mmol), dimethylformamide (0.5 mL) and thionyl chloride (5-7 mL) in

chloroform (70 mL) was kept at 50-60 °C overnight. The reaction mixture was

evaporated in vacuo to dryness. The solid residue was dissolved in dichloromethane

mL) and added dropwise to the mixture of 3-methylbutylamine (30 mmol, 2.7 mL)

and triethylamine (5 mL) in dichloromethane (150 mL) at ambient temperature. The

mixture was stirred for 30 min, washed sequentially with 10% HCI solution, saturated

NaHCO 3 and water, and then dried over MgSO 4 The final compound was isolated by

recrystallization from ether:hexanes (19.76 mmol). Yield: 98%.



PREPARATION 

SYNTHESIS OF [4-(6-AMINOPYRIDAZIN-3-YL)PIPERAZIN-1-YL](2-

TRIFLUOROMETHYL-PHENYL)METHANONE

A. To a stirred solution of 1-Boc-piperazine (1.96 g, 10.5 mmol) in

dichloromethane (50 mL) was added 2-trifluoromethylbenzoyl chloride (2.09 g, 10.0

mmol) as a dichloromethane solution in the presence of triethylamine (3 mL) at 0°C.

The resulting mixture was stirred at ambient temperature for 18 hours and then

quenched with water (25 mL). The organic phase was washed with water, saturated

NaCI, dried over MgSO 4 and then concentrated in vacuo to afford the desired product

as a pall yellow solid used for next step reaction without further purification.

B. A solution of the compound obtained above (10 mmol) in 50 mL of a 1:4

mixture of trifluoroacetic acid and dichloromethane was stirred at ambient temperature

for 5 h. After concentration in vacuo the residue was dissolved in dichloromethane

(100 mL) and washed sequentially with 1 N NaOH (10 mL), water, saturated NaCI, and

then dried over MgSO4 filtered and concentrated in vacuo to yield piperazin-1-yl-(2-

trifluoromethylphenyl)methanone as a light yellow oil. This oil was converted into HCI

salt by the addition of 10 mL of 2 N HCI in ether and 100 mL of anhydrous ether to the

solution of the compound in 10 mL of dichloromethane. The white solid formed was

filtered and dried to yield the HCI salt.

C. A mixture of 3-amino-6-chloropyridazine (0.648 g, 5.00 mmol) and the

HCI salt obtained above (7.5 mmol) was heated at 150°C for 24 hours. To the reaction

mixture was added 10 mL of 1 N NaOH and 100 mL of dichloromethane, and the

aqueous layer was extracted twice with 100 mL of dichloromethane. The combined

organic phase was dried over Na2SO 4 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 mL, 26.4 mmol) in

dichloromethane (200 mL) was added diisopropylethylamine (4.65 g, 6.2 mL, 36.0

mmol) followed by 5-fluoro-2-(trifluoromethyl)benzoyl chloride (5.43 g, 3.63 mL, 23.9

mmol) at 0°C. The reaction solution was stirred at ambient temperature for 16 hours

then diluted with dichloromethane (100 mL) and washed with water (3 x 100 mL). After
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the solvent was removed in vacuo, the product (9.81 g, quantitative yield) was obtained

as a viscous oil which was used for next step reaction without further purification.

B. The viscous oil was diluted in methanol (100 mL) and Pd/C (981 mg)

was added. The mixture was stirred under H2 for 16 hours. After filtration, the filtrate

was concentrated in vacuo to yield 6.98 g of the product.

PREPARATION 7

SYNTHESIS OF 6-PIPERAZIN-1-YL-PYRIDAZINE-3-CARBOXYLIC ACID (2-

CYCLOPROPYLETHYL)AMIDE

A mixture of piperazine (1.48 g, 17.2 mmol) and 6-chloropyridazine-3-carboxylic

acid (2-cyclopropylethyl)amide (1.29 g, 5.73 mmol) in acetonitrile (60 mL) was heated

at reflux for 16 hours. After the reaction mixture was cooled, the gummy material was

diluted with dichloromethane (50 mL), washed with water (2 x 20 mL), dried over

MgSO4 After filtration, the filtrate was concentrated in vacuo. The crude material was

purified by column chromatography eluting with dichloromethane (100%) then with

methanol: dichloromethane to obtain 1.18 g of the product as a solid.

PREPARATION 8

SYNTHESIS OF 2-AMINO-1-CYCLOPROPYLETHANOL

A. To a stirred mixture of cyclopropanecarboxyaldehyde (1.00 g, 14.3

mmol) and nitromethane (0.765 g, 14.3 mmol) in MeOH at O°C was added dropwise a

solution of NaOH (0.57 g) in water. The reaction mixture was kept stirring for 1 hour

and a white solid was precipitated. Glacial acetic acid (0.807 mL) was then added to

this mixture dropwise. The organic layer was extracted with ether (3 x 7 mL) and dried

over MgSO 4 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

mmol) in dry ether (30 mL) under refluxing over 1 hour. The reflux was maintained for

2 more hours and then 2-propanol (9 mL) was added and followed by the addition of

saturated NaCI solution (3 mL). The mixture was stirred for another 20 minutes and

then extracted with mixture of 2-propanol:ether 2-Amino-1-cyclopropylethanol

was obtained after removal of the solvents and used for next step reaction without

further purification.
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PREPARATION 9

SYNTHESIS OF 6-CHLOROPYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYL-

2-HYDROXYETHYL)AMIDE

To the solution of 6-chloropyridazine-3-carboxylic acid (375 mg, 2.37 mmol) in

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

refluxed for 4 hours and the solvent was removed in vacuo. 2-Amino-1-

cyclopropylethanol (479 mg, 4.73 mmol) in 5 mL of dioxane was added to the residue

and followed by the addition of triethylamine (0.2 mL). The mixture was stirred at

ambient temperature overnight. Water was added to the mixture and then extracted

with ethyl acetate. The organic extract was separated, washed with water and brine;

dried over Na2SO4 The residue after removal of solvent was purified by column

chromatography eluted with ethyl acetate:hexane (70:30) to yield 58 mg of the white

desired product.

PREPARATION 

SYNTHESIS OF PIPERAZINE-1-YL-(2-TRIFLUOROMETHYLPHENYL)METHANONE

A. 2-Trifluoromethylbenzoyl chloride was added dropwise to a cooled (0

and stirred solution of 1-Boc-piperazine (0.100 mol) and triethylamine (0.12 mol) in

dichloromethane (250 mL) over 15 minutes. The resulting mixture was stirred at

ambient temperature for 6 hours. Water (100 mL) was then added to the mixture and

the aqueous phase was extracted with dichloromethane (2 x 100 mL), the combined

organic phase was washed with water and brine; dried over Na 2SO 4 and then

concentrated in vacuo to afford the product in quantitative yield.

B. A solution of 4-(2-trifluoromethylbenzoyl)piperazine-1 -carboxylic acid t-

butyl ester obtained above (10 mmol) in a mixture of trifluoroacetic acid and

dichloromethane 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 Na2SO4 and concentrated to give piperazine-1-yl-(2-trifluoromethylphenyl)-

methanone in 97% yield.

PREPARATION 11

SYNTHESIS OF 6-PIPERAZIN-1-YLPYRIDAZINE-3-CARBOXYLIC ACID (3-

METHYLBUTYL)AMIDE

A solution of 6-chloropyridazine-3-carboxylic acid (3-methylbutyl)amide (2.52 g,
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11.0 mmol) and piperazine (2.83 g, 32.8 mmol) in acetonitrile (30 mL) was heated to
refluxed for 2 hours. The solvent was removed by evaporation, the residue was
dissolved in water (50 mL) and extracted with dichloromethane (3 x 100 mL). The
organic extract was dried over anhydrous Na2SO4 and then evaporated. The residue
was passed through a pad of silica gel and concentrated to give 6-piperazin-l-yl-

pyridazine-3-carboxylic acid (3-methylbutyl)amide (2.68 g, 88% yield). MS m/z
278 

PREPARATION 12

SYNTHESIS OF 6-PIPERAZIN-1-YLPYRIDAZINE-3-CARBOXYLIC ACID (2-

CYCLOPROPYLETHYL)AMIDE

A solution of 6-chloropyridazine-3-carboxylic acid (2-cyclopropylethyl)amide

(7.8 g, 34 mmol) and piperazine (8.93 g, 103 mmol) in acetonitrile (100 mL) was
heated to refluxed for 2 hours. The solvent was removed by evaporation and the
residue was dissolved in water (100 mL). The aqueous solution was extracted with
dichloromethane (5 x 100 mL) and the organic extract was dried over anhydrous
Na 2SO4 filtered through a pad of silica gel and concentrated to give 6-piperazin-1-

ylpyridazine-3-carboxylic acid (2-cyclopropylethyl)amide (8.2 g, 1H NMR (300
MHz, CDCI3 5 7.90-7.87, 6.89, 3.78-3.50, 3.12-2.90, 1.77-1.49, 0.83-0.60, 0.51-0.36,
0.15-0.01.

PREPARATION 13

SYNTHESIS OF 6-CHLOROPYRIDAZINE-3-CARBOXYLIC ACID 

FLUOROPHENYL)ETHYL]AMIDE

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),
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 mmol). After stirring for 27 hours at ambient temperature, the reaction mixture
was diluted with dichloromethane (200 mL), washed with water (4 x 25 mL), dried over
Na 2SO4 and concentrated in vacuo. Purification by column chromatography eluted with
dichloromethane: ethyl acetate afforded the product as a white powder (0.205 g).
1H NMR (400 MHz, CDCIs) 8 8.26, 8.12, 7.67, 7.28-7.23, 6.95-6.89, 3.80-3.75, 2.95.
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PREPARATION 14

SYNTHESIS OF (E)-2-TRIFLUOROMETHYLCYCLOPROPANECARBOXYLIC ACID

A. To a stirred solution of trimethylsulfoxonium iodide (4.85 g, 22.0 mmol)

in DMSO (20 mL) under nitrogen at 25-30°C was added a dispersion of sodium hydride

in mineral oil (0.88 g, 22 mmol) in portions. Upon completion of hydrogen evolution 

minutes), a solution of ethyl 4,4,4-trifluorocrotonate (3.36 g, 3 mL, 20 mmol) in DMSO

mL) was added dropwise so that the temperature did not exceed 35 The

resulting mixture was stirred at 25-30 °C for 30 minutes and then at 55-60 °C for 1

hour. The mixture was poured into 150 mL of aqueous solution of ammonium chloride

(4 The solution was extracted with ether and ethereal extract was dried over

Na 2SO 4 and concentrated to give a crude product.

B. To a solution of the crude product obtained above was added

tetrahydrofuran (75 mL), water (38 mL) and lithium hydroxide (3.36 g, 80 mmol). The

mixture was stirred and heated to 80°C for 5.5 hours and then evaporated to remove

tetrahydrofuran. The aqueous layer was extracted with hexanes (2 x 30 mL), acidified

with concentrated HCI and then extracted with dichloromethane (3 x 100 mL). The

organic layer was dried over Na 2SO 4 Removal of the solvent afforded 2-

trifluoromethylcyclopropane-carboxylic acid (1.53 g).

PREPARATION 

SYNTHESIS OF 6-CHLOROPYRIDAZINE-3-CARBOXYLIC ACID PENTYLAMIDE

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

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 

mL) and the organic layer was dried over MgSO 4 filtered-off the solid and

concentrated to afford a gummy material which was purified by column

chromatography eluted with dichloromethane to yield 310 mg of the product as a

colourless solid. m.p. 98-1010C. 'H NMR (300 MHz, CDCI3) 8 8.28, 8.05, 7.68, 3.51,

1.69-1.63, 0.90. MS m/z 228 



WO 2005/011655 PCT/US2004/024548

PREPARATION 16

SYNTHESIS OF 3-CYCLOPROPYLPROPYLAMINE

A. p-Toluenesulfonyl chloride (7.20 g, 37.8 mmol) was added to a cooled

(0 solution of 2-cyclopropylethanol (4.00 g, 46.4 mmol) in pyridine (10 mL) and

dichloromethane (60 mL). The reaction mixture was stirred at ambient temperature

overnight, then diluted with ether (200 mL) and washed sequentially with water, 

HCI, water and brine and then dried over anhydrous Na 2SO4 Toluene-4-sulfonic acid

2-cyclopropylethyl ester (8.1 g, 89%) was obtained after removal of solvent and used

for next step reaction without further purification.

B. A mixture of toluene-4-sulfonic acid 2-cyclopropylethyl ester (8.1 g, 33.7

mmol), sodium cyanide (5.0 g, 102 mmol) and tetrabutylammonium iodide (0.5 g) in

DMF (30 mL) was heated at 90 °C overnight. The reaction mixture was then cooled to

ambient temperature, diluted with ether (200 mL), washed with water and brine, and

dried over anhydrous Na2SO4 3-Cyclopropylpropionitrile (3.2 g, 99%) was obtained

after removal of solvent.

C. Concentrated sulfuric acid (2.73 mL) was added drop wise to a

vigorously stirred ethereal solution of lithium aluminum hydride (3.792 g, 99.43 mmol)

in 40 mL of ether at 0 The reaction mixture was then warmed to ambient

temperature and stirred for 1 hour. 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 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

ether (3 X 20 mL). All ethereal portions were combined, and the solvent was distilled

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

PREPARATION 17

SYNTHESIS OF 6-(3,5-DIMETHYL-PIPERAZIN-1-YL)PYRIDAZINE-3-CARBOXYLIC

ACID (2-CYCLOPROPYLETHYL)AMIDE

To a solution of 6-chloropyridazine-3-carboxylic acid (2-cyclopropylethyl)amide

(0.57 g, 2.52 mmol) and Bu 4NBr (0.16 g, 0.50 mmol) in dioxane (20 mL) was added

1,8-diazabicylco[5.4.0]undec-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



ethyl acetate (50 mL). The solution was washed with water (3 x 20 mL), dried over

MgSO4 After filtration, the solvent of the filtrate was removed in vacuo. The product
was isolated as a brown gummy material (0.72 g, 74%) that was directly used for the
next step without further purification.

PREPARATION 18

SYNTHESIS OF 6-[1,4]DIAZEPAN-1-YL-PYRIDAZINE-3-CARBOXYLIC ACID (2-

CYCLOPROPYLETHYL)AMIDE

A. A mixture of 6-chloropyridazine-3-carboxylic acid (2-

cyclopropylethyl)amide (0.15 g, 0.665 mmol), [1,4]diazepane-1-carboxylic acid tert-
butyl ester (0.133 g, 0.665 mmol) and triethylamine (0.093 mL, 0.665 mmol) was

heated to reflux in toluene for 18 h. The solvent was removed in vacuo, and the

residue was purified by flash column chromatography to yield the product (0.226 g,
87%) which was used for the next step reaction without further purification.

B. The product obtained above was dissolved in a 2:1 mixture of

dichloromethane/trifluoroacetic acid, and the mixture was stirred for 15 minutes. The
solvent was then removed in vacuo. The residue was diluted with dichloromethane,

and the resulting solution was washed with 10% aqueous sodium hydroxide solution,
dried and concentrated to yield 6-[1,4]diazepan-1-yl-pyridazine-3-carboxylic acid (2-
cyclopropylethyl)amide.

PREPARATION 19

SYNTHESIS OF 6-CHLOROPYRIDAZINE-3-CARBOXYLIC ACID (2-

CYCLOBUTYLETHYL)AMIDE

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) at 0 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 2SO4 and concentrated in vacuo to give the product (9.00 g, 80.7%).

B. To a solution of toluene-4-sulfonic acid cyclobutylmethyl ester (9.00 g,

37.5 mmol) in DMF (34 mL) was added sodium cyanide (5.62 g, 114.6 mmol) and

tetra-n-butylammonium iodide (0.56 g, 1.41 mmol). The reaction mixture was stirred at

to 950C for 6.5 h. After cooled down to ambient temperature, the reaction mixture

was diluted with diethyl ether (450 mL), washed with water and brine. The organic
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layer was dried over Na 2SO 4 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
of ether at 0 The reaction mixture was warmed to ambient temperature and stirred
for 1 h, and a solution of cyclobutylacetonitrile (2 g, 21.03 mmol) in 9 mL of ether was
added dropwise. The resulting mixture was heated at reflux for 3.5 h and then stirred

at ambient temperature for 21 h. The reaction mixture was cooled to 0 OC, and slowly
quenched with water (16 mL). A solution of sodium hydroxide (7.85 g) in water (69
mL) was added, and the organic phase was decanted from the resulting aluminum
hydroxide precipitate, which was rinsed with three 50-mL portions of ether. All ethereal
portions were combined, and the solvent was distilled off to leave of 2-
cyclobutylethylamine as a colorless liquid (1.9 g, 91%).

D. To a 100-mL round bottom flask, 6-oxo-1,6-dihydropyridazine-3-

carboxylic acid monohydrate (0.64 g, 3.6 mmol), chloroform (14 mL),
dimethylformamide (0.1 mL) and thionyl chloride (1.2 mL) were added. The reaction
mixture was stirred at 60°C for 16 h. The reaction mixture was evaporated in vacuo to
dryness. The solid residue was dissolved in dichloromethane (13 mL) and added
dropwise to the mixture of cyclobutylethylamine (0.47 g, 4.74 mmol) and triethylamine
(0.8 mL) in dichloromethane (25 mL) at ambient temperature. After stirred for 1 h, the
reaction mixture was diluted with dichloromethane (100 mL) and washed sequentially
with 10% aqueous HCI solution, saturated NaHCO3 and water. The organic layer was
dried over Na2SO4 and evaporated in vacuum. Purification by column chromatography
(silica gel, hexane/EtOAc afforded the product as a white powder (0.572 g, 59%).
'H NMR (300 MHz, CDCIs) 8 8.25, 7.97, 7.65, 3.42, 2.36, 2.08, 1.91-1.59.

PREPARATION 

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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pressure. Recrystallization from acetonitrile (37.5 mL) to give the compound as

colorless crystals (9.89 g, yield: 

B. To a mixture of cyclobutanemethanol (0.861 g, 10 mmol) and

(cyanomethyl)-trimethylphosphonium iodide (6.20 g, 25.5 mmol) were added

propionitrile (20 mL) and diisopropylethylamine (5.5 mL, 32 mmol), and the mixture

was stirred at 97°C for 48 h. Water (1 mL, 55.5 mmol) was added, and stirring at 97°C

was continued for another 18 h. Water (125 mL) and concentrated hydrochloric acid 

mL, 60 mmol) were added, and the mixture was extracted with dichloromethane (3 x

100 mL). The combined extracts were washed once with brine, dried with magnesium

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

C. Concentrated sulfuric acid (3.15 mL, 60.05 mmol) was added dropwise

to a vigorously stirred solution of lithium aluminum hydride (4.35 g, 113.8 mmol) in 114

mL of ethyl ether at 0°C. The reaction mixture was warmed to ambient temperature

and stirred for 1 h, and a solution of cyclobutylpropionitrile (1.09 g, 10 mmol) in 15 mL

of ether was added dropwise. The resulting mixture was heated at reflux for 2 h and

then stirred at ambient temperature for 48 h. The reaction mixture was cooled to 0°C,

and slowly quenched with water (12 mL). A solution of sodium hydroxide (5.89 g) in

water (52 mL) was added, and the organic phase was decanted from the resulting

aluminum hydroxide precipitate, which was rinsed with three 50-mL portions of ether.

All ethereal portions were combined, and the solvent was distilled off to leave 0.36 g

of 2-cyclobutylpropylamine as a colorless liquid.

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

mL). The combined ethyl acetates were dried over Na2SO 4 and concentrated in vacuo

to give the title compound as yellow solid (1.14 g, 78.4% yield).



PREPARATION 22

SYNTHESIS OF 2,2-(DIMETHYLCYCLOPROPYL)METHYLAMINE

Lithium aluminum hydride (7.77 g, 0.194 mmol) was added to a solution of 2,2-

dimethylcyclopropanecarboxamide (10.0 g, 88.3 mmol) in THF (200 mL) at 0 The

reaction mixture was heated to reflux for 5 h, then cooled to 0°C, quenched with water,
and extracted with diethyl ether. The combined ether layer was dried over anhydrous

Na 2SO4 and distilled to yield the title compound in 36% yield (3.2 b.p. 94-96 1H

NMR (300 MHz, CDC13) 8 2.68-2.53, 1.13, 1.03, 1.00, 0.70-0.61, 0.38-0.34, -0.02 

0.05.

PREPARATION 23

SYHTHESIS OF 6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-

YL]PYRIDAZINE-3-CARBOXYLIC ACID

A. To a methanol solution of 6-oxo-1,6-dihydropyridazine-3-carboxylic acid

monohydrate (5.00 g, 31.6 mmol) was added thionyl chloride (0.36 mL, 0.59 g, 4.94

mmol). The reaction mixture was heated to reflux at 80 0C for 16 h. The product

crystallized after the reaction mixture was cooled down to ambient temperature. The

crystals were collected and washed with methanol and the mother liquor was
concentrated and crystallized again. The total amount of product isolated was 4.954 g
(100% yield).

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
poured into ice water. The precipitate was collected by filtration, washed with

saturated NaHCO 3 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-chloropyridazine-3-carboxylic acid methyl ester

obtained above (4.359 g, 25.3 mmol) in dioxane (145 mL) was treated with 1-(2-

trifluoromethyl-benzoyl)piperazine hydrochloric acid salt (7.80 g, 26.5 mmol) in the

presence of K2C0 3 (10.14 g, 73.4 mmol) and tetra-n-butylammonium iodide (0.071g,

0.192 mmol). The reaction mixture was heated to reflux for 24 h and evaporated to

remove dioxane. The residue was purified by column chromatography to afford the

desired product (8.666 g, 87% yield).

D. To a solution of 6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-



3-carboxylic acid methyl ester (4.436 g, 11.25 mmol) in tetrahydrofuran (50 mL) and

water (25 mL) was added lithium hydroxide monohydrate (2.30 g, 54.81 mmol). The

reaction mixture was stirred at ambient temperature for 23 h and the pH of the solution

was adjusted to -3 with concentrate hydrochloric acid (5.3 mL) at 0°C. The mixture

was concentrated. Ethyl acetate (100 mL) was added to the residue and the product

was precipited. The solid was collected by filtration, washed with ethyl acetate and

dried in vacuo to afford the title compound (3.60 The aqueous layer was extracted

with ethyl acetate, dried over Na 2SO 4 and concentrated to give the second portion of

title compound (0.463 The total amount of product was 4.063 g (95% yield).

PREPARATION 24

SYNTHESIS OF 6-PIPERAZIN-1-YLPYRIDAZINE-3-CARBOXYLIC ACID PENT-4-

ENYLAMIDE

A. To a solution of 4-penten-l-ol (4.8 mL, 4.00 g, 46.4 mmol) in

dichloromethane (60 mL) was added pyridine (10 mL), followed by the addition of p-

toluenesulfuryl chloride (7.2 g, 37.8 mmol) at 0 The reaction mixture was stirred for

21 h at ambient temperature. The reaction mixture was then diluted with diethyl ether

(350 mL), washed sequentially with water, 1% HCI, water and brine. The organic layer

was dried over Na 2SO 4 and concentrated to affors the product in 93% yield (8.48 g)

which was used for the next step reaction without further purification.

B. To a solution of toluene-4-sulfonic acid pent-4-enyl ester obtained

above (3.42 g, 14.3 mmol) in THF (55 mL) was added ammonium hydroxide (ammonia

content 28.0-30.0%) (100 mL, 1532.6 mmol). The reaction mixture was stirred at

ambient temperature for 5 days. The reaction mixture was extracted with diethyl ether.

The combined ether solution was dried over Na 2SO4 and distilled under atomophere at

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), chloroform (36 mL), dimethylformamide (0.25 mL) and thionyl chloride

(3.05 mL) were added to a 100-mL round bottom flask. The reaction mixture was

stirred at 69°C for 43 h and then evaporated to dryness. The solid residue was

dissolved in dichloromethane and the solution was added dropwise to the mixture of

pent-4-enylamine in THF prepared above and triethylamine at ambient temperature.

After stirred for 1 h, the reaction mixture was diluted with dichloromethane and washed

with 10% HCI, saturated NaHCO 3 and water. The organic layer was dried over



Na 2SO4 and evaporated in vacuum. Purification by column chromatography afforded

the product as a white powder (1.08 g, 61.6% yield).

D. To a solution of 6-chloropyridazine-3-carboxylic acid pent-4-enylamide

synthesized above (1.08 g, 4.79 mmol) in acetonitrile (39 mL) was added piperazine

(1.25 g, 14.5 mmol). The reaction mixture was heated to reflux overnight (TLC

indicated the reaction was complete). The mixture was evaporated and the solid

residue was dissolved in a mixture of ethyl acetate (100 mL) and water (100 mL). The

organic layer was separated and the aqueous layer was extracted with ethyl acetate.

The combined ethyl acetate layer were dried over Na2SO 4and concentrated to yield

the title compound as a yellow solid (1.169 g, 88.6% yield).

The syntheses of compounds of this invention are illustrated by, but not limited

to the following examples.

EXAMPLE 1

SYNTHESIS OF 4-METHYLPENTANOIC ACID 

TRIFLUOROMETHYLBENZOYL)-PIPERAZIN-1-YL]PYRIDAZIN-3-YL}AMIDE

To a stirred solution of [4-(6-aminopyridazin-3-yl)piperazin-1-yl](2-

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 dried with Na2SO4 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. 1H NMR (300 MHz, CDCI3 8

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, 1.63-1.61, 0.91.

EXAMPLE 1.1

4-PHENYL-N-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZIN-

3-YL}BUTYRAMIDE

Following the procedure of Example 1, making variations only as required to

use 4-phenylbutyric acid in place of 4-methylpentanoic acid to react with 
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aminopyridazin-3-yl)piperazin-1 -ylJ(2-trifluoromethylphenyl)methanone, the title

compound was obtained as a white powder yield). 1H NMVR (300 MHz, CDC 3 6
9.13, 8.36, 7.74, 7.62, 7.56, 7.36, 7.28-7.25, 7.19-7A16, 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.

EXAMPLE 1.2.

4-(4-METHOXYPHENYL)-N-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPER\ZI N-i 

YL]PYRIDAZIN-3-YL)BUTYRAMIDE

Following the procedure of Example 1, making variations only as required to
use 4-(4-methoxyphenyl)butyric acid in place of 4-methylpentanoic acid to react with
[4-(6-aminopyridazin-3-yl)piperazin-1 -yl](2-trifl uoromethylphenyl)-metha none, the title

compound was obtained as a white powder (20% yield). 1H NMR (300 MHz, CoDC3 6

9.14, 8.29, 7.67, 7.55, 7.49, 7.30, 7.01, 6.98, 6.73, 3.95-3.91, 3.86-3.81, 3.70, 3.61 
3.55, 3.48-3.45, 3.26-3.24, 2.57, 2.45, 1.96.

EXAMPLE 2

SYNTHESIS OF 2-BENZYLOXY-N-{6-[4-(2-
TRI FLUOROM ETHYLBENZOYL)P IPERAZIN-1 -YL]-PYRI DAZI N-3-YL}ACETAM IDE

To a stirred solution of [4-(6-aminopyridazin-3-yl)piperazin-1 

trifl uoromnethyl phenyl)m eth anone (1.30 g, 3.7 mmol) in dichloromethane (60 mL) was
added dilsopropylethylamine (1.5 followed by 1-hydroxybenzotriazole monohydrate

1 g) and N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide (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% H CI, 1 N NaOH
and water, dried over anhydrous Na2SO 4 and concentrated in vacuo to afford the final
amide as a dark yellow oil. The oil was purified by column chromatography
(dichloromethane:MeOH 98:2) providing 1.64 g of pure final compound as a white
solid in 89% yield. 'H NMVR (300 MHz, CDCI 3 8 9.12, 8.29, 7.72, 7.63-7-49, 7.35-7.33,
6.99, 4.65, 4.10, 4.05-3.83, 3.66-3.54, 3.33-3.29. MS m/z 500.2 1).
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EXAMPLE 2.1

4-CYCLOHEXYL-N-{6-[4-(2-TRI FLUOROMETHYLBENZOYL)PIPERAZI N-I 

YL]PYRI DAZIN-3-YL}BUTYRAM IDE

Following the procedure of Example 2, making variations only as required to

use 4-cyclohexylbutyric acid in place of benzyloxyacetic acid to react with 

aminopyridazin-3-yI)piperazin-1 -yl](2-trifluoromethylphenyl)methanone, the title

compound was obtained as a white powder (18% yield). 1 H NMR (300 MHz, ODC13 8

9.04, 8.32, 7.68, 7.56, 7.49, 7.30, 7.04-7.00, 3.99-3.23, 2.40, 1 .89-1.83, 1.6 9-0.84.

EXAMPLE 2.2

2-ETHOXY-N-{6-[4-(2-TRI FLUOROMETHYLBENZOYL)PI PERAZI N-i -YL]PYRIDAZI N-

3-YL}-ACETAM IDE

Following the procedure of Example 2, making variations only as required to

use ethoxyacetic acid in place of benzyloxyacetic acid to react with 

aminopyridazin-3-yl)piperazin-1 -yl](2-trifluoromethylphenyl )methanone, the title

compound was obtained as a yellow solid (67% yield). 'H NMR (300 MHz, ODd32) 

9. 18, 8.35, 7,75, 7.63, 7.56, 7.37, 7.04, 4.08, 4.04-3.88, 3.70-3-64' 3.60-3.58, 3.35-

3.33, 1.31. MS m/z 438.4 1).

EXAMPLE 2.3

2-CYCLOPROPYLMETHOXY-N-{6-[4-(2-

TRI FLUOROMETHYLBENZOYL)PI PERAZI N-i -YLJ-PYRIDAZI N-3-YL}ACETAMI DE

Following the procedure of Example 2, making variations only as required to

use cyclopropylmethoxyacetic acid in place of benzyloxyacetic acid to react with 

aminopyridazin-3-yI)piperazin- 1-yI](2-trifluoromethylphenyl)methanone, the title

compound was obtained as a white powder (41 yield). 1H NMR (300 MHz, ODC13
9.17, 8.32, 7.72, 7.61, 7.54, 7.35, 4.10, 4.01-3.88, 3.69-3.61, 3.57-3.55, 3.43, 3.33-

3. 30, 1.14-1.08, 0.61-0.57, 0.27-0.24. MS m/z 464.5 
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EXAMPLE 2.4

2-(2.-METHOXYETHOXY)-N-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZI N-i 

YL]-PYRI DAZI N-3-YL}ACETAM IDE

Following the procedure of Example 2, making variations only as required to

use (2-methoxyethoxy)aCetic acid in place of benzyloxyacetic acid to react with 

am inopyridazin-3-yl)piperazin-1I -yl](2-trifl uoromethylphenyl)mnetha none, the title

compound was obtained as a white powder (72% yield). 'H NMR (300 MHz, CDC13 8
9.53, 8.34, 7.74, 7.63, 7.56, 7.34, 7.02, 4.16, 4.04-3.89, 3.80-3.77, 3.69-3.65, 3.63-
3.61, 3.59-3.56, 3.46, 3.34-3.32. MVS m/z 468.3 1).

EXAMPLE 

2,2, 3,3-TETRAM ETHYLGYCLOPROPANECARBOXYLIC ACID 

TRI FLUOROM ETHYLBENZOYL)PIPERAZIN-1 -YL]PYRI DAZI N-3-YL}AM IDE

Following the procedure of Example 2, making variations only as required to

use 2,2,3,3-tetramethylcyclopropanecarboxylic acid in place of benzyloxyacetic acid to

react with [4-(6-aminopyridazin-3-yl)piperazin- 1 -yli(2-trifluoromethylphenyl)-

methanone, the title compound was obtained as a white powder (48% yield). 'H NMR

(300 MHz, CDC13 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 m/z 476.3 

EXAMPLE 2.6

CYCLOPROPAN ECARBOXYLIC ACID 

TRI FLUOROMETHYLBENZOYL)PIPERAZIN-1 -YL]PYRIDAZIN-3-YL}AMIDE

Following the procedure of Example 2, making variations only as required to

use cyclopropanecarboxylic acid in place of benzyloxyacetic acid to react with 

aminopyridazin-3-yl)piperazin-1 -yl](2-trifluoromethylphenyl)methanone, the title

compound was obtained as a white powder (32% yield). 'H NMR (300 MHz, CDCI3 3

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 m/z 420.2 
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EXAMPLE 2.7

I -TRIFLUOROMETHYLCYCLOPROPANECARBOXYLIC ACID 

TRI FLUOROMETHYLBENZOYL)PIPERAZIN-1 -YL]PYRJ DAZI N-3-YLIAM IDE

Following the procedure of Example 2, making variations only as required to

use 1-trifluoromethyloyclopropanecarboxylic acid in place of benzyloxyacetic acid to

react with [4-(6-aminopyridazin-3-yl)piperazin-1 -yIJ(2-trifluoromethylphenyl)-

methanone, the title compound was obtained as a white powder (16% yield). 1H NMVR

(300 MHz, ODC13 6 8.62, 8.18, 7.74, 7.63, 7.56, 7.34, 7.01, 4.03-3.89, 3.71-3.62, 3.60-

3.58, 3.34-3.32, 1.54-1.52, 1.39-1.36. MS m/z 487.9 (M+l1).

EXAMPLE 2.8

N-{6-[4-(2-TRIFLUOROM ETHYLBENZOYL)PI PERAZI N-I -YL]PYRI DAZIN-3-YL}-2-

(3,3,3-TRIFLUOROPROPOXY)ACETAMIDE

Following the procedure of Example 2, making variations only as required to

use (3,3,3-trifluoropropoxy)acetic acid in place of benzyloxyacetic acid to react with 14-

(6-aminopyridazin-3-yl)piperazin-1 -yl](2-trifl uoromethylphenyl)methanone, the title

compound was obtained as a white powder (50% yield). 1 H NMVR (300 MHz, CDC13 6

9.03, 8.32, 7.75, 7.63, 7.56, 7.37, 7.03, 4.13, 4.03-3.98, 3.94-3.89, 3.84, 3.71-3.63,

3.60-3.58, 3.35-3.32, 2.56-2.48. MS m/z 506.5 

EXAMPLE 2.9

3-METHOXY-N-{6-[4-(2-TRI FLUOROMETHYLBENZOYL)PI PERAZI N-i-

YL] PYRIDAZIN-3-YL}PROPIONAMI DE

Following the procedure of Example 2, making variations only as required to

use 3-methoxypropionic acid in place of benzyloxyacetic acid to react with 

aminopyridazin-3-yl)piperazin-1 -yl](2-trifluoromethylphenyl)methanone, the title

compound was obtained as a white powder (11 yield). 1 H NMVR (300 MHz, CDCI 3 6

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 m/z 438.1 (M4-1).

EXAMPLE 2.10

3-PHENOXY-J\-{6-[4-(2-TRI FLUOROMETHYLBENZOYL)PI PERAZI N-I 

YL]PYRIDAZIN-3-YL}PROPIONAM IDE

Following the procedure of Example 2, making variations only as required to

use 3-phenoxypropionic acid in place of benzyloxyacetic acid to react with 
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aminopyridazin-3-yl)piperazin-i -yl(2-trifluoromethylphenyl)metha none, the title

compound was obtained as a white powder (52% yield). 'H NN4R (300 MHz, ODC13 8

10.08, B.40, 7.74, 7.61, 7.55, 7.34, 7.26-7.22, 7.05, 6.93, 6.88, 4.34, 4.01-3.96, 3.92-

3.86, 3,68-3.60, 3.55-3.53, 3.29-3.27, 3.08. MS m/z 500.3 

EXAMPLE 2.11

3-(4-FLUOROPHENYL)-AJ-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZI N-I -YLj

PYRIDAZIN-3-YL}PROPI ONAMIDE

Following the procedure of Example 2, making variations only as required to

use 3-(4-fluorophenyl)propionic acid in place of benzyloxyacetic acid to react with [4-

(6-aminopyridazin-3-y)pi perazin-1 -yl](2-trifluoromelhylphenyl)methanone, the title

compound was obtained as a white solid (58.5% yield). 'H NMR (300 MHz, ODCd3 6

10.33, 8.40, 7.78, 7.67, 7.60, 7.36, 7.14, 7.08, 6.85, 3.90, 3.51, 3.20, 3.02, 2.92. MS

m/z 502.7 1).

EXAMPLE 2.12

2-BUTOXY-N-{6-[4-(2-TRI FLUOROMETHYLBENZOYL)PI PERAZI N-i -YLIPYRIDAZIN-

3-YL}ACETAM IDE

Following the procedure of Example 2, making variations only as required to

use butoxyacetic acid in place of benzyloxyacetic acid to react with 

aminopyridazi n-3-yl)pipe razin-1 -yl)(2-trifluoromethyl phen yl)metha none, the title

compound was obtained as a white powder (40.8% yield). 'H NMR (300 MHz, CDCI 3

9.19, 8.35, 7.72, 7.55, 7.33, 7.03, 4.05, 3.94, 3.60, 3.31, 1.64, 1.43, 0.93. MS (ES+)

m/z 465.6 (Mi-1).

EXAMPLE 2.13

2-METHYL-i FLUOROMETHYLBENZOYL)PI PERAZI N-i -YL]PYRIDAZIN-

3-YLCARBAMOYL}PROPYLAMMONI UM CHLORIDE

Following the procedure of Example 2, making variations only as required to

use 2-am ino-3-methylbutyric acid in place of benzyloxyacetic acid to react with 

aminopyridazin-3-yl)piperazin-1 -yl](2-trifluoromethylphenyl)methanone and then

treated with HCI, the title compound was obtained as a white powder of HCl salt (48%

yield). 'H NMR (300 MHz, DMSO-d3) 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 m/z 451.2 



EXAMPLE 2.14
5-[1 ,2]DITHIOLAN-3-YL-PENTANOIC ACID {6-f4-(2-

TRI FLUOROMETHYLBENZOYL)PI PERAZI N-i -YL]PYRI DAZIN-3-YL}AM IDE
Following the procedure of Example 2, making variations only as required to

use lipoic acid in place of benzyloxyacetic acid to react with [4-(6-aminopyridazin-3-
yl)piperazin-1 -yl](2-trifluoromethylphenyl)metha none, the title compound was obtained
as a white solid (yield 'H NMR (300 MHz, CDCl3) 5 10.11, 8.37, 7.72, 7.61, 7.53,
7.35, 7.04, 4.08-3.84, 3.70-3.57, 3.56-3.46, 3.33-3.30, 3.17-3.02, 2.59, 2.39, 1.84,
1.78-1.56, 1.51-1 .37. 130C NMR (300 MHz, 00013): 172.52,167.57, 157.94,150.00,
134.42, 132.38, 129.45, 127.79, 127.29, 127.14, 126.93, 126.88, 126.82, 121.92,
116.27, 56.34, 46.47, 45.65, 45.33, 41.25, 40.26, 38.49, 37.05, 34.74, 28.85, 25.14.

MS m/z 540.1 

EXAMPLE 2.15

2-(2-CYCLOPROPYLETHOXY)-N-{6-[4-(2-
TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]-PYRIDAZI N-3-YL}ACETAMI DE

Following the procedure of Example 2, making variations only as required to
use 5-(2-cyclopropylethoxy)acetic acid in place of benzyloxyacetic acid to react with [4-
(6-aminopyridazin-3-yl)piperazin-1 -yl](2-trifluoromethylphenyl)methanone, the title
compound was obtained as a white solid (0.056 g, 41% yield). 'H NMR (300 MHz,
00013) 5 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. 130C NMR (75 MHz, 00013)
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, 115.5, 72.2, 70.2, 46.4, 45.5, 45.1, 41.2, 34.5, 7.8,
4.2. MS m/z 478.3 1).

EXAMPLE 3
SYNTHESIS OF 6-[4-(ISOXAZOLE-5-CARBONYL)PI PERAZI N-i -YL]PYRIDAZI NE-3-

CARBOXYLIC ACID (3-M ETHYLBUTYL)AM IDE
To a stirred solution of 6-piperazin-1-yl-pyridazine-3-carboxylic acid (3-

methylbutyl)amide (277 mg, 1 mmol) in dichloromethane (15 mL) was added
chloride (1.0 mmol) as a dichloromethane solution in the

presence of triethylamine (0.4 mL) at ambient temperature. After 1 hour the mixture
was evaporated and the residue was subjected to column chromatography. Final
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product was isolated as a solid 107 g, yield H NMR (300 MHz, CDCI 3 5 8.34,

8.05, 7.83, 7.00, 6.86, 3.90-3.84, 3.51-3.45, 1.75-1.62, 1.53-1.46, 0.92. MS m/z

373.3 

EXAMPLE 3.1

6-[4-(l1-METHYL-5-TRI FLUOROMETHYL-1 H-PYRAZOLE-4-CARBONYL)PIPERAZIN-

1 -YL]-PYRI DAZI N -3-CARBOXYLIC ACID (3-METHYLBUTYL)AM IDE

Following the procedure of Example 3, making variations only as required to

use 1 -methyl-5-trifluoromethyl-1 H-pyrazole-4-carbony chloride in place of 

carbonyl chloride to react with 6-piperazin-1-yk-pyridazine-3-carboxylic acid (3-

methylbutyl)amide, the title compound was obtained as a white powder (47% yield). 1H

NMR (300 MHz, CDCI 3 8 8.04, 7.82, 7.54, 6.99, 3.97, 3.90-3.54, 3.51-3.44, 1.75-1.62,

1.53-1.46, 0.92. MS m/z 454.3 

EXAMPLE 3.2

6-[4-(4-METHYLPI PERAZI NE-i -CARBONYL)PI PERAZI N-i -YL]PYRIDAZI NE-3-

CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE

Following the procedure of Example 3, making variations only as required to

use 4-methylpiperazine-1-carbonyl chloride in place of isoxazole-5-carbonyl chloride to

react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (3-methylbutyl)amide, the title

compound was obtained as a white powder (79% yield). 1H NMR (300 MHz, CDC 3 8

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 m/z 404.4 

EXAMPLE 3.3

6-(4-BENZOYLP IPERAZIN-1 -YL)PYRIDAZINE-3-CARBOXYLI C ACID (2-

CYCLQPROPYLETHYL)AM IDE

Following the procedure of Example 3, making variations only as required to

use benzoyl chloride in place of isoxazole-5-carbonyl chloride to react with 6-piperazin-

1 -yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl )amide, the title compound was

obtained as a white solid (92% yield). 1 H NMR (300 MHz, CDCI3 6 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 m/z 380.2
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EXAMPLE 3.4

6-[4-(2-ETHYLBUTYRYL)PIPERAZI N-I -YL]PYRIDAZINE-3-CARBOXYLIC

ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 3, making variations only as required to

use 2-ethylbutyryl chloride in place of isoxazole-5-carbonyl chloride to react with 6-

piperazin-1 -yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title

compound was obtained as a white solid (71% yield). 1H NMR (300 MHz, CDC13 8

8.07, 8.00, 7.00, 3.86-3.90, 3.76, 3.68, 3.57, 2.57, 1.70, 1.50-1.55, 0.90, 0.45, 0. 

MS m/z 374 1).

EXAMPLE 

6-(4-CYCLCHEXANECARBONYLPI PERAZIN-1I-YL)PYRIDAZI NE-3-CARBOXYLIC

ACID (2-CYCLQPROPYLETHYL)AMIDE

Following the procedure of Example 3, making variations only as required to

use cyclohexanecarbonyl chloride in place of isoxazole-5-carbonyl chloride to react

with 6-piperazin-1 -y-pyridazine-3-carboxylic acid (2-cyclopropylethyl)-amide, the title

compound was obtained as a white solid (58% yield). 'H NMR (300 MHz, ODC13

8.06, 7.99, 6.99, 3.88, 3.79, 3.68, 3.56, 2.50, 1.67-1.84, 1.48-1.60, 1.24-1.34, 0.76,

0.47, 0. 10. MS m/z 386 

EXAMPLE 3.6

6-[4-(2-TRI FLUOROMETHOXYBENZOYL)P IPERAZI N-i -YL]PYRI DAZINE-3-

CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE

Following the procedure of Example 3, making variations only as required to

use 2-trifluoromethoxybenzoyl chloride in place of isoxazole-5-carbonyl chloride to

react with 6-piperazin-I-yl-pyridazine-3-carboxylic acid (3-methylbutyl)amide, the title

compound was obtained as a white solid (83% yield). 1H NMR (400 MHz, CDCd3 8

8.06, 7.85, 7.53-7.32, 7.01, 4.12-3.36, 1.75-1.66, 1.54-1.48, 0.98. MS m/z 466.2

EXAMPLE 3.7

6-[4-(5-CH LORO-2-TRI FLU OROM ETHYLB ENZOYL) PIP ERAZ IN- 1 -YL]PYR IDAZIN NE-

3-CARBOXYLtC ACID (3-METHYLBUTYL)AMIDE

Following the procedure of Example 3, making variations only as required to

use 5-chloro-2-trifluoromethylbenzoyI chloride in place of isoxazole-5-carbonyl chloride
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to react with 6-piperazin-1 -yI-pyridazine-3-carboxylic acid (3-mnethylbutyl)am ide, the

title compound was obtained as a white solid m.p. 148-151 O. 1 H NMR (400

MHz, CDCI 3 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

m/z 484.3 

EXAMPLE 3.8

6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1 -YL]PYRI DAZINE-3-

CARBOXYLI C ACID (2-CYCLOPROPYLETHYL)AMI DE

Following the procedure of Example 3, making variations only as required to

use 2-trifluoromethylbenzoyl chloride in place of isoxazole-5-carbonyl chloride to react

with 6-piperazin-1 -yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the tile

compound was obtained as a white solid m.p. 95-98 0C. 1H NMR (300 MHz,

COC13) 8 8.05, 7.96, 7.74, 7.65-7.52, 7.35, 6.99, 4.08-3.22, 1.55-1.46, 0.80-0.67, 0.48-

0.42, 0.10-0.07. 3C NMR (75 MHz, CDCI 3 6 167.6, 162.9, 160.0, 145.4, 134.2, 132.3,

129.5, 127.2, 127.11, 126.9, 121.8, 118.2, 112.5, 46.3, 44.5, 44.4, 41.2, 39.6, 34.5, 8.6,

4.2. MS m/z 448.2 (MI-1).

EXAMPLE 3.9

6-[4-(2-CH LORO-5- FLU ORO BENZOYL)PI PERAZI N-1 -YLI PYRI DAZI NE-3-

CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 3, making variations only as required to

use 2-chloro-5-fluorobenzoyl chloride in place of isoxazole-5-carbonyl chloride to react

with 6-piperazin-1 -yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title

compound was obtained as a white solid (94% yield). m.p. 194-1 9600. 'H NMR (300

MHz, ODC13 5 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. 3C NMR (75 MHz, CIDC13 5 165.7, 163.0, 160.0,159.7, 145.5,

136.7, 131.5, 127.1, 125.3, 117.8, 115.2, 112.5, 46.0, 44.8, 44.6, 41.2, 39.6, 34.5, 8.6,

4.2. MS m/z 432.2 

EXAMPLE 3.10

6-[4-(3,3,3-TRIFLUORO-2-METHYL-2-

TRIFLUOROMETHYLPROPIONYL)PI PERAZIN-1 -YL]PYRI DAZINE-3-CARBOXYLIC

ACID (2-CYCLOPROPYLETHYL)AM IDE

Following the procedure of Example 3, making variations only as required to
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use (3,3,3-trifluoro-2-methyl-2-trifluoromethylpropiofly chloride in place of 

carbonyl chloride to react with 6-piperazin-1 -yi-pyridazine-3-carboxylic acid (2-

cyclopropylethyl)amide, the title compound was obtained as a white solid (35% yield).

'H NMVR (300 MHz, CDCI3 6 8.02, 7.96, 6.80, 3.91-3.75, 3.58, 1.58-1.48, 0.78-0.63,

0.48-0.43, 0.11-0.04. MS m/z 468.2 

EXAMPLE 3.11

6-[4-(2,2-DIMETHYLPROP IONYL)P IPERAZIN-1 -YL]PYRIDAZINE-3-CARBOXYLIC

ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 3, making variations only as required to

use 2,2-dimethylpropionyl chloride in place of isoxazole-5-carbonyl chloride to react

with 6-piperazin-1 -yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title

compound was obtained as a white solid (64% yield). 1H NMR (300 MHz, CDC13 8

8.05, 8.01, 6.98, 3.86-3.73, 3.57, 1.57-1.48, 0.79-0.70, 0.52-0.45, 0.16-0.12. MS (ES+)

m/z 360.0 

EXAMPLE 3.12

6-[4-(5-CHLORO-2-TRI FLUOROMETHYLBENZOYL)PIPERAZI N-i -YLIPYRlDAZINE-

3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMI DE

Following the procedure of Example 3, making variations only as required to

use 5-chloro-2-trifluoromethylbenzoyI chloride in place of isoxazole-5-carbonyl chloride

to react with 6-piperazin-1 -yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)am ide,

the title compound was obtained as a white solid (58% yield). m.p. 164-166 0C. 
1H

NMR (300 MHz, ODC13 5 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 m/lz 482.1 

EXAMPLE 3.13

6-[4-(5-FLUORO-2-TRI FLUOROMETHYLBENZOYL)PIPERAZIN-1 -YL]PYRI DAZI NE-

3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 3, making variations only as required to

use 5-fluoro-2-trifluoromethylbenzoyl chloride in place of isoxazole-5-carbonyl chloride

to react with 6-piperazin-1 -yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide,

the title compound was obtained as a white powder (65% yield). 1H NMR (400 MHz,

ODd13 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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1.50, 0.79-0.69, 0.48-0.42, 0.11-0.09.

EXAMPLE 3.14

6-DIFLUOROBENZOYL)PI PERAZIN-1 -YLJPYRI DAZINE-3-CARBOXYLI C

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 react with

6-piperazin-1 -yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title

compound was obtained as a white powder (44% yield). 1H NMR (400 MHz, COCl3

8.07, 8.07-7.99, 7.44-7.38, 7.02-6.96, 4.0-3.99, 3.86-3.83, 3.58-3.50, 3-39-3.38, 1.52,

1. 15-1.10, 0.77-0.74, 0.49-0.45, 0.11 1-0. 08.

EXAMPLE 3.15

6-[4-(PYRRCLI DINE-i -CARBONYL)PIPERAZIN-1 -YL]PYRIDAZINE-3-CARBOXYLIC

ACID (2-CYCLOPROPYLETHYL)AM IDE

Following the procedure of Example 3, making variations only as required to

use pyrrolidine-l-carbonyl chloride in place of isoxazole-5-carbonyl chloride to react

with 6-piperazin-1 -yi-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title

compound was obtained as a white powder (54% yield). 1H NMR (400 MHz, 00013) 6

8.04, 7.98, 6.99, 3.79, 3.56, 3.47-3.45, 3.40, 1.87-1.85, 1.52, 0.80-0.72, 0.48-0.46,

0.10-0.09.

EXAMPLE 3.16

5-BI S-TRI FLUOROMETHYLBENZOYL)PIPERAZIN-1 -YL]PYRI DAZI NE-3-

CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMI DE

Following the procedure of Example 3, making variations only as required to

use 2,5-bis-trifluoromethylbenzoyl chloride in place of isoxazole-5-carbonyl chloride to

react with 6-piperazin-1I-yl-pyridazine-3-carboxylic acid (2-cyclo pro pylethyl)amide. the

title compound was obtained as a white powder yield). 'H NMR (400 MHz,

CDC13) 5 8.08, 7.99, 7.92-7.9, 7.85-7.84, 7.65, 7.02, 4.13-4.08, 3.95-3.71, 3.57-3.55,

3.38-3.36, 1.57-1.-44, 0.8-0.7, 0.48-0.46, 0.16-0.08.
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EXAMPLE 3.17

6-[4-(2,4-BIS-TRI FLUOROMETHYLBENZOYL)PIPERAZIN-1 -YL]PYRI DAZINE-3-

CARBOXYLIC ACID (2..CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 3, making variations only as required to

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-cyclopropylethylllamide, the

title compound was obtained as a white powder (29% yield). 'H NMR (400 MI-z,

CDCI 3 8 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-

EXAMPLE 3.18

6-[4-(2,5-DI FLUOROBENZOYL)PIPERAZIN-1 -YLIPYRIDAZINE-3-CARBOXYLIC

ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 3, making variations only as required to

use 2,5-difluorobenzoyl chloride in place of isoxazole-5-carbonyl chloride to react with

6-piperazin-1 -yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)-amnide, the title

compound was obtained as a white powder yield). 1H NMR (400 MHz, CDC 3

8.08, 8.0, 7.17-7.11, 7.03, 4.02-3.92, 3.85-3.83, 3.59-3.5, 1.52, 0.74-0.69, 0.46-0.40,

0.09-0.04.

EXAMPLE 3.19

6-[4-(5-FL UORO-2-TRI FLU ORO METHYLBENZOYL)P IPERAZI N-1I -YLJPYRIDAZINE-

3-CARBOXYLIC ACID (3-CYCLOPROPYLPROPYL)AMI DE

Following the procedure of Example 3, making variations only as required to

use 5-Fluoro-2-trifluoromethylbenzoy chloride in place of isoxazole-5-carbonyl chloride

to react with 6-piperazin-1 -yi-pyridazine-3-oarboxylic acid (3-cyclopopylpropyl)amide,

the title compound was obtained as a white powder (28% yield). 'H NMR (400 MHz,

CDCI 3 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, 0,44-0.40, 0.03-0.003.

EXAMPLE 3.20

6-[4-(2-CHLORO-4-TRI FLU DROMETHYLPYRI M I DINE-5-CARBONYL)PI PERAZIN-1 

YLIPYRIDAZINE-3-CARBOXYLI C ACID (2-CYCLOPROPYLETHYL)AMI DE

Following the procedure of Example 3, making variations only as required to

use 2-chloro-4-trifluoromethylpyrim idine-5-carbonyl chloride in place of 
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carbonyll chloride to react with 6-piperazin-1 -yl-pyridazine-3-carboxylic acid (2-

cyclopropylethyl)amide, the title compound was obtained as a white powder 

yield). 1H NMR (300 MHz, CDCI3 8 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.

EXAMPLE 3.21

6-[4-(2-FLUOROBENZOYL)PI PERAZIN-1 -YLIIPYRI DAZINE-3-CARBOXYLIC ACID (2-

CYCLOPRDPYLETHYL)AM IDE

Following the procedure of Example 3, making variations only as required to

use 2-fluorobenzoyl chloride in place of isoxazole-5-carbonyl chloride to react with 6-

piperazin-1 -yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title

compound was obtained as a white powder (20.3% yield). 'H NMR (300 MHz, CDCls)

6 8.04, 7.98, 7.47-7.40, 7.26-7.21, 7.15-7.09, 6.99, 3.95-3.78, 3.58-3.5, 1.54-1.47,

0.78-0.69, 0.48-0.42, 0.11-0.05.

EXAMPLE 3.22

6-[4-(3-FLUORO-2-TRlFLUOROMETHYLBENZOYL)PIPERAZN-1 -YL]PYRI DAZINE-

3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 3, making variations only as required to

use 3-fluoro-2-trifluoromethylbeflzoyl 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 (31 yield). 1 H NMR (300 MHz,

CDCI3 5 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-FLU ORO-2-TRI FLU OROMETHYLB ENZOYL)P IP ERAZI N- 1 -YL]PYRI DAZI N E-

3-CARBOXYLIC AC ID (3-CYCLOPROPYLPROPYL)AM IDE

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

to react with 6-piperazin-1 -yi-pyridazine-3-carboxylic acid (3-cyclopropylpropyl)amide,

the title compound was obtained as a white powder (49% yield). 1H NMR (300 MHz,

CDCI 3 6 8.04, 7.87, 7.45-7.3, 6.99, 4.09-3.98, 3.89-3.67, 3.49, 3.33, 1.75-1.66, 1.28,

0.69-0.62, 0.43-0.37, 0.04-0.03.
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EXAMPLE 3.24

6-[4-(5-CHLORO-2-TRI FLUOROMETHYLBENZOYL)PIPERAZIN- 1 -YL]PYRIDAZI NE-

3-CARBOXYLIC ACID (3-CYCLOPROPYLPRQPYL)AMI DE

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-carboxyl ic acid (3-cyclopropylpropyl)amide,

the title compound was obtained as a white solid (73% yield). 'H NMR (300 MHz,

ODC13 5 8.05, 7.86, 7.68-7.65, 7.53-7.5, 7.35, 6.99, 4.05-3.99, 3.89-3.67, 3.52-3.46,

3.37-3.34,11.75-1.6,11.31-1.24, 0.71-0.62, 0.43-0.37, 0.02-0,03. 130C NMR (75 MHz,

CDCI 3 6 165.9, 162.9, 159.9, 145.4, 138.8, 135.93, 135.9, 129.7, 128.6, 128.4, 121.4,

112.6, 46.3, 44.5, 44.3, 41.3, 39.2, 31.9, 29.5, 10.5, 4.4. MS m/z 496.3 

EXAMPLE 3.25

6-[4-(5-FLUORO-2-TRI FLUOROMETHYLBENZOYL)P IPERAZIN-1 -YL]PYRIDAZI NE-

3-CARBOXYLIC ACID (4-METHYLPENTYL)AM IDE

Following the procedure of Example 3, making variations only as required to

use 5-fluoro-2-trifluoromethylbenzoyI chloride in place of isoxazole-5-carbonyl chloride

to react with 6-piperazin-1 -yl-pyridazine-3-carboxylic acid (4-methylpentyl)amide, the

title compound was obtained as a white solid (10% yield). 'H NMR (300 MHz, ODCd3 6

8.04, 7.86, 7.75-7.71, 7.26-7.22, 7.08-7.04, 6.98, 4.10-3.98, 3.90-3.70, 3.46-3.40, 3.36-

3.33, 1.61-1.50, 1.28-1.20, 0.85. 130C NMR (75 MHz, CDC13 8 166.0,162.9, 162.6,

159.9, 145.5, 136.8, 129.7, 127.6, 127.7, 127.2, 125.1, 123.3, 121.4, 116.8, 116.5,

114.9, 114.6, 113.9,112.5, 46.3, 44.5, 44.3, 41.3, 39.7, 36.0, 27.8, 27.4, 22.5. MS

m/z 482.4 1).

EXAMPLE 3.26

6-[4-(2-TRI FLUOROM ETHYLBENZQYL)PIPERAZIN-1 -YL]PYRIDAZINE-3-

CARBOXYLI C ACID (4-M ETHYLPENTYL)AMI DE

Following the procedure of Example 3, making variations only as required to

use 2-trifluoromethylbenzoyl chloride in place of isoxazole-5-carbonyl chloride to react

with 6-piperazin-1 -yl-pyridazine-3-carboxylic acid (4-methylpentyl)amide, the title

compound was obtained as a white solid (65.5% yield). 1H NMR (300 MHz, ODCd3 8

8.03, 7.86, 7.74-7.72, 7.62-7.54, 7.36-7.34, 6.98, 4.08-3.98, 3.92-3.65, 3.47-3.4, 3.35-



WO 2005/011655 WO 205/01655PCT/US2004!024548

3.31,1.62-1.53,1.28-1.21, 0.86. 3C NMVR (75 MHz, CDCI3)5 167.5, 162.9,159.9,

145.3, 134.2, 132.3, 129.4, 127.0, 126.7,126.2, 125.4, 121.7,112.5, 46.3, 44.5, 44.3,

41.2, 39.6, 35.9, 27.7, 27.4, 22.4. MS m/z 464.5 

EXAMPLE 3.27

6-jj4-(4-FLUORO-2-TRI FLUOROMETHYLBENZOYL)PI PERAZI N-i -YL] PYRIDAZI NE-

3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMI DE

Following the procedure of Example 3, making variations only as required to

use 4-fluoro-2-trifluoromethylbenzoyl chloride in place of isaxazole-5-carbonyl chloride

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). 1H NMR (300 MHz,

CDCl3 8 8.05, 7.97, 7.46-7.42, 7.39-7.29, 6.97, 4.07-4.01, 3.89-3.67, 3.58-3.51, 3.36-

3.32, 1.53-147, 0.76-0.69, 0.48-0.42, 0.10-0.06. '3C NMR (75 MHz, ODC13 a 166.7,

163.9, 162.8, 160.6, 159.9, 145.4, 129.6, 129.5, 127.0, 119.7, 119.4, 114.8, 114.7,

114.4,114.38,112.5,44.4,44.5,44.3,41.3,39.6,34.4, 8.6, 4.1. MS (ES+)m/z466.1

EXAMPLE 3.28

6-[4-(2-NITROBENZOYL)PI PERAZI N-I -YL]PYRI DAZI NE-3-CARBOXYLIC ACID (3-

METHYLBUTYL)AM IDE

Following the procedure of Example 3, making variations only as required to

use 2-nitrobenzoyl chloride in place of isoxazole-5-carbonyl chloride to react with 6-

piperazin-1 -yl-pyridazine-3-carboxylic acid (3-methylbutyl)amide, the title compound

was obtained as a white solid (72% yield). 'H NMR (500 MHz, ODC13 a 8.24, 8.07,

7.84, 7.76, 7.63, 7.44, 7.01, 4.12-4.26, 3.75-3.95, 3.50, 3.41, 1.65-1.76, 1.52, 0.94. MS

m/z 427 1).

EXAMPLE 3.29

6-[4-(2-OH LOROBENZOYL)PIPERAZIN-1 -YL]PYRI DAZINE-3-CARBOXYLIC ACID (3-

M ETHYLBUTYL)AM IDE

Following the procedure of Example 3, making variations only as required to

use 2-chlorobenzoyl chloride in place of isoxazole-5-carbonyl chloride to react with 6-

piperazin-1 -yI-pyridazine-3-carboxylic acid (3-methylbutyl)amide, the title compound

was obtained as a white solid (94% yield). 'H NMR (500 MHz, 00013) a 8.5, 7.85,
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7.43-7.46, 7.31-7.40, 7.00, 4.04-4.10, 3.75-3.94, 3.34-3.52, 1.65-1.75, 1.52, 0.94. MVS

m/z 416 

EXAMPLE 3.30
6-[4-(2,4-DICHLOROBENZOYL)Pl PERAZI N-i -YL]PYRIDAZI NE-3-CARBOXYLIC

ACID (3-METHYLBUTYL)AMIDE

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-methylbutyl)amide, the title compound

was obtained as a white solid (90% yield). 1H NMR (500 MHz, ODC13 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+)
m/z 450 

EXAMPLE 3.31
ACETIC ACID 2-{4-[6-(2-CYCLOPROPYLETHYLCARBAMOYL)PYRI DAZI N-3-YLI-

PIPERAZINE-1-CARBONYL}PHENYL ESTER
Following the procedure of Example 3, making variations only as required to

use acetylsalicyloyl chloride in place of isoxazole-5-carbonyl chloride to react with 6-
piperazin-1 -yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title

compound was obtained as a white solid (39% yield). 'H NMVR (500 MHz, ODC13
8.06, 8.00, 7.00, 7.47, 7-34-7.29, 7.18, 6.98, 4.00-3.72, 3.6D-3.48, 2.28, 1.52, 0.76,
0.48, 0.10. MS m/z 438 

EXAMPLE 3.32
6-[4-(5-CHLORO-2-TRI FLUOROMETHYLBENzOYL)Pl PERAZI N-i -YLIPYRIDAZINE-

3-CARBOXYLI C ACID (2-CYCLOBUTYLETHYL)AM IDE
Following the procedure of Example 3, making variations only as required to

use 5-chloro-2-(trifluoromethyl)benzoy chloride in place of 
chloride to react with 6-piperazin-1 -ylpyridlazine-3-carboxylic acid (2-cyclobutyl-
ethyl)amide, the title compound was obtained as a white powder (71 yield). 1H NMR
(300 MHz, CDCI3 5 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. 13 C NMVR (75 MHz, CDCI3 8 166.0, 162.8, 159.8, 145.5, 138.9, 135.9, 129.8,
128.5, 127.5, 127.3, 125.6, 125.2, 112.7, 46.4, 44.6, 44.5, 41.3, 37.6, 36.5, 33.7, 28.3,
18.6. MS m/z 496.5 
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EXAMPLE 3.33
6-[4-(5-FLUORO-2-TRI FLUOROMETHYLBENZOYL)PIPERAZIN-1 -YL]PYRIDAZI NE-

3-CARBOXYLIC ACID (2-CYCLOBUTYLETHYL)AMIDE

Following the procedure of Example 3, making variations only as required to
use 5-fluoro-2-(trifluoromethyl)benzoyI chloride in place of 
chloride to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (2-
cyclobutylethyl)amide, the title compound was obtained as a white powder (71 yield).

'H NMVR (300 MHz, CDCI3 6 8.03, 7.83-7.71, 7.20, 7.06, 6.95, 4.01, 3.88-3-67, 3.40-
3.28, 2.35, 1.89-1.57. 13 C NMVR (300 MHz, ODCI3 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 m/z 480.5 

EXAMPLE 3.34
6-[4-(5-CHLORO-2-TRI FLU ORO METHYLB ENZOYL)PI PE RZI N-1 -YL] PYR IDAZI NE-

3-CARBOXYLIC ACID HEXYLAMIDE
Following the procedure of Example 3, making variations only as required to

use 5-chloro-2-(trifluoromethyl)benzy chloride in place of isoxazole-5-carbonyl chloride
to react with 6-piperazin-1 -yl-pyridazine-3-carboxylic acid hexylamide, the title

compound was obtained as a white powder (55% yield). 'H INMR (300 MHz, ODd13 3
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. 130C NMR (75 MHz, CDC13 8 166.0, 162.9, 159.9, 145.5, 138.9, 135.9, 129.8,
128.5, 127.5, 127.2, 125.6, 125.1, 121.5, 112.7, 46.4, 44.6, 41.3, 39.5, 31.5, 29.5,
26.6, 22.6, 14.0. MS m/z 498.2 

EXAMPLE 3.35
6-[4-(5-FLUORQ-2-TRIFLUOROMETHYLBENZOYL)-[1 ,4]DIAZEPAN-1 

YL]PYRI DAZI NE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AM IDE
Following the procedure of Example 3, making variations only as required to

use 5-fluoro-2-trifluoromethylbenzoy chloride in place of isoxazole-5-carbonyl chloride
to react with 64[1,4]diazepan-1-ylpyridazine-3-carboxylir, acid (2-
cyclopropylethyl)amide, the title compound was obtained as a white solid (60 yield).
1H NMVR (COCl3 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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0.03. "C NMR (CDCl 3 75 MHz) 8 167.3, 167.2, 165.7, 163.1, 162.9, 162.3, 158.9,
158.4, 144.8, 144.6, 137.1, 129.7-129.2, 127.4, 127.2, 125.0, 121.4, 116.7, 116.6,
116.4, 116.3, 114.9, 114.8, 114.6, 114.5, 111.5, 111.3, 48.8, 48.6, 47.6, 47.5, 45.8,
45.7, 44.1, 39.6, 34.5, 26.8, 25.4, 8.6, 4.2. MS m/z 480.1 

EXAMPLE 4

SYNTHESIS OF 6-(4-BENZYLPIPERAZIN-1-YL)PYRIDAZINE-3-CARBOXYLIC ACID

(3-METHYLBUTYL)AMIDE

A stirred mixture of 6-chloropyridazine-3-carboxylic acid (3-methylbutyl)amide

(0.113 g, 0.5 mmol), 1-benzylpiperazine (90 mg, 0.5 mmol), tetrabutylammonium

bromide (27 mg, 0.084 mmol) and 1,8-diazabicylco[5.4.0]undec-7-ene (152 mg, 
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
compound in 75% yield. 'H NMR (300 MHz, CDCI3 5 7.98, 7.87, 7.36-7.32, 6.94, 3.76-
3.74, 3.57, 3.50-3.46, 2.60-2.58, 1.74-1.68, 1.52-1.48, 0.94. MS m/z 368.2

EXAMPLE 

SYNTHESIS OF 1-(2-PHENYLCYCLOPROPYL)-3-{6-[4-(2-

TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1 -YL]PYRIDAZIN-3-YL}UREA

To a solution of [4-(6-aminopyridazin-3-yl)piperazin-1-yl](2-trifluoromethyl-

phenyl)methanone (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 
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 title product (162

mg) as a white solid in 90% yield. 1H 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. MS m/z 511.2 

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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isocyanatocyclopropyl)benzene to react with 4 -(6-aminopyridazin-3-yl)piperazin-1 
yI](2-trifl uoromethylphenyl)metha none, the title compound was obtained as a while
powder (37% yield). 'H NMR (300 MHz, COCl3 8 8.12, 7.92, 7.74, 7.62, 7.55, 7.36,
7.11, 6.65, 3.95-3.90, 3.59, 3.49-3.40, 3.28, 2.36-2.33, 1.63-1.61, 0.94-0.93.

EXAMPLE 5.2
1 -PENTYL-3-{6-[4-(2-TRI FLU OROM ETHYLB ENZOYL)PI PERAZ IN- I -YL]PYR I DAZI N-

3-YL)UREA
Following the procedure of Example 5, making variations only as required to

use pentylisocyanate in place of (2-isocyanatocyclopropyl)benzene to react with 
am inopyridazin-3-yl)piperazin-1 -yl](2-trifluoromethylphenyl)metha none, the title
compound was obtained as a white solid (45.5% yield). 1H NMR (400 MHz, ODC13 8
10.60, 7.82, 7.74, 7.13, 7.63, 7.56, 7.52, 7.36, 7.08, 4.29, 4.0-4.09, 3.85-3.95, 3.50-
3.70, 3.40-3.47, 3.25-3.36, 1.50-1.60, 1.22-1.36, 0.80-0.92. MS m/z465 

EXAMPLE 5.3
1 -BENZYL-3-{6-[4-(2-TR FLU OROMETHYLBENzoYL)Pl PERAZI N-I -YLIPYRIDAZI N-

3-YL}UREA
Following the procedure of Example 5, making variations only as required to

use benzylisocyanate in place of (2-isocyanatocyclopropyl)benzene to react with 
aminopyridazin-3-yl)piperazin- 1-ylI(2-trifluoromethylphenyl)metha none, the title
compound was obtained as a white solid (45.6% yield). 'H NMR (500 MHz, CDC 3

12.0, 8.28, 7.80, 7.67, 7.62, 7.32, 7.23, 7.02-7.14, 4.54, 3.85-3.91, 3.69-3.76, 3.28-
3.40, 2.94-3.10.

EXAMPLE 5.4
I -(4-FLUO ROPH ENYL)-3-6-[4-(2-TRl FLU OROMETHYLB ENZOYL)P IPERAZI N-i1 

YLI-PYRIDAZIN-3-YL}UREA
Following the procedure of Example 5, making variations only as required to

use 4-fluorophenylisocyanate in place of (2-isocyanatocyclopropyl)benzene to react
with [4-(6-am inopyridazin-3-yl)piperazin-1 -yi(2-trifluoromethylphenyl)-methanone, the
title compound was obtained as a white solid (32.3% yield). 'H NMR (500 MHz, CDC 3

12.0, 8.20, 7,53, 7.64, 7.59, 7.39, 7.33, 7.16, 6.91-6.98, 3.96-4.04, 3.83-3.90, 3.52-
3.65, 3.37-3.45, 3.20-3-26. MS m/z 489 



WO 2005/011655 WO 205/01655PCT/US2004!024548

EXAMPLE 
I -(2-FLUO ROPH ENYL)-3-{6-[4-(2-TRI FLUO0ROM ETHYLB ENZOYL)P I P ERAZI N-i1 

YL]-PYRIDAZI N-3-YL}UREA
Following the procedure of Example 5, making variations only as required to

use 2-flurophenylisocyanate in place of (2-isocyanatocyclopropyl)benzene to react with
[4-(6-aminopyridazin-3-yl)piperazin- 1-yI](2-trifl uorom ethylphenyl)-metha none, the title
compound was obtained as a white solid (32% yield). 1H NMR (500 MHz, ODCd3 6
7.90-8.30, 7.99, 7.75, 7.63, 7.57, 7.34, 7-10-7.17, 7-01-7.07, 3.94-4.01, 3.85-3.92,
3.56-3.66, 3.41-3.49, 3.24-3.29.

EXAMPLE 5.6
1-PH ENETHYL-3-{6-[4-(2-TRI FLUOROMETHYLBENZOYL)-Pl PERAZIN-1 -YLJ-

PYRIDAZI N-3-YL}UREA
Following the procedure of Example 5, making variations only as required to

use 2-phenylethylisocya nate in place of (2-isocyanatocyclopropyl)benzene to react
with [4-(6-am inopyridazin-3-yl)piperazin-1 -yl](2-trifluoromethylphenyl)-methanone, the
title compound was obtained as a white solid (19% yield). 1 H NMR (500 MHz, CDC13 6
7.92, 7.60, 7.64, 7.58, 7.37, 7.13-7.24, 7.09, 3.96-4.03, 3.82-3.89, 3.40-3.56, 3.22-
3.34, 2.86.

EXAMPLE 5.7
1 -(4-FLUOROBENZYL)-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPEPAZIN-1-YL]-

PYRIDAZIN-3-YL}U REA
Following the procedure of Example 5, making variations only as required to

use 4-fluorobezyl isocyan ate in place of (2-isocyanatocyclopropyl)benzene to react with
[4-(6-aminopyridazin-3-yl)piperazin- 1 -yl](2-trifl uo rom ethyl phenyl)-metha none, the title
compound was obtained as a white solid (56% yield). 'H NMR (500 MHz, CDC13 6
8.13, 7.78, 7.66, 7.60, 7.33, 7.21, 7.09, 6.83, 4.50, 3.91-4.00, 3.73-3.80, 3.34-3.48,
3.05-3.22. MS m/z 503 

EXAMPLE 5.8
1 -BUTYL-3-{6-[4-(2-TRI FLU OROM ETHYLB ENZOYL)P IPEPAZI N-I -YL] PYRI DAZI N-3-

YL}UREA
Following the procedure of Example 5, making variations only as required to
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use butylisocyanate in place of (2-isocyanatocyclopropyl)benzene to react with 

am inopyridazin-3-yl)piperazin-1 -yl](2-trifluoromethylphenyl )methanone, the title

compound was obtained as a white solid (92% yield). 1H NMR (500 MHz, ODC13 6
7.84, 7.74, 7.63, 7.56, 7.36, 7.08, 4.00-4.07, 3.88-3.94, 3.54-3.66, 3.42-3.46, 3.27-
3.36, 1.51-1.57, 1.30-1.40, 0.89. MVS m/z451 

EXAMPLE 5.9
1 -CYCLOPENTYL-3-{6-[4-(2-TRI FLIJOROMETHYLBENZOYL)-PIPERAZIN-1 

YL]PYRI DAZI N-3-YL}UREA

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)-methanone, the title

compound was obtained as a white solid (91 yield). 'H NMR (500 MHz, DMSO-d 6 6
9.02, 7.82, 7.75, 7.65, 7.58, 7.51, 7.34, 3.91-3.98, 3.67-3.80, 3.46-3.58, 3.36-3.44,
3.11-3.35, 1.80-1.88, 1.46-1.67, 1.30-1.40. MS m/z 451 

EXAMPLE 5.10
1 -HEXYL-3-{6-[4-(2-TRI FLU OROMETHYLBENZOYL)PI PERAZI N-i -YL]PYRI DAZI N-3-

YL}UREA
Following the procedure of Example 5, making variations only as required to

use hexylisocyanate in place of (2-isocyanatocyclopropyl)benzene to react with 
am inopyrid azin-3-yl)piperazi n- 1 -yl](2-trifluoromethylphenyl)metha none, the title
compound was obtained as a white powder (50% yield). 1H NMR (300 MHz, CD3OD)

867.83, 7.76, 7.69, 7.52, 7.44, 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 m/z 479 

EXAMPLE 5.11
1 -H EPTYL-3-{6-[4-(2-TRI FLU OROMETHYLBENZOYL)PI PERAZI N-i -YL]PYRIDAZI N-

3-Y}U REA
Following the procedure of Example 5, making variations only as required to

use heptylisocyanate in place of (2-isocyanatocyclopropyl)benzene to react with 
aminopyridazin-3-yl)piperazin-1 -yi](2-trifluoromethylphenyl)methanone, the title

compound was obtained as white powder (46% yield). 1H NMR (300 MHz, DMSO-d 6

8 9.12, 7.82, 7.75, 7.65, 7.50-7.57, 7.35, 3.69-3.80, 3.45-3.60, 3.38-3.43, 3.28-3.34,
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3.20-3.26, 3.06-3.17, 1.45, 1.15-1.28, 0.85.

EXAMPLE 5.12

1-(3,4-DICHLOROBENZYL)-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 3,4-dichlorobenzylisocyanate in place of (2-isocyanato-cyclopropyl)benzene to
react with [4-(6-aminopyridazin-3-yl)piperazin-1-yl](2-trifluoromethylphenyl)-

methanone, the title compound was obtained as white powder (44% yield). 1H NMR

(300 MHz, DMSO-d 6 8 9.38, 8.30, 7.85, 7.77, 7.67, 7.59, 7.52-7.57, 7.39, 7.29, 4.38,
3.70-3.82, 3.50-3.62, 3.42-3.47, 3.34-3.38, 3.23-3.29, 3.15-3.20. MS m/z 553

EXAMPLE 5.13

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)-methanone, the title
compound was obtained as white powder (34% yield). 1H NMR (300 MHz, DMSO-d 6

9.05, 7.82, 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-YL]PYRIDAZIN-3-YL}ACETAMIDE:

To a stirred solution of [4-(6-aminopyridazin-3-yl)-piperazin-1-yl]-(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 The mixture was stirred at ambient temperature
overnight. Water was added and the mixture was extracted with ethyl acetate (2 x 

mL). The combined organic layer was washed sequentially with diluted HCI, sodium
bicarbonate and brine solution, then dried with Na 2SO4 concentrated. The residue was
re-dissolved in small amount of dichloromethane and purified by column

chromatography. The title compound was isolated as a white solid in 34% yield 



mg). 1H NMR (300 MHz, ODC13 8 9.28, 8.38, 7.75, 7.64, 7.56, 7.35, 7.04, 4.65, 4.01,
3.68, 3.34.

EXAMPLE 6.1
2-PHENYLCYCLOPROPANECARBOXYLIC ACID (2-

PHENYLCYCLOPROPANECARBONYL)6[4

(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1 -YL]PYRIDAZIN-3-YL)AMIDE AND
2-PHENYLCYCLOPROPANECARBOXYLIC ACID 

TRI FLUOROMETHYLBENZOYL)PIPERZIN-1 -YL]PYRIDAZIN-3-YL}AMIDE
Following the procedure of Example 6, making variations only as required to

use 2-phenylcyclopropanecarbonyl chloride in place of phenoxyacetyl chloride to react
with [4-(6-aminopyridazin-3-yl)piperazin-1 -yl](2-trifluoromethylphenyl)-methanone, both
compounds were obtained from the reaction. 2-Phenylcyclopropanecarboxylic acid (2-
phenylcyclopropanecarbonyl){6-[4-(2-trifluoromethylbenzoyl)piperazin I -yl]pyridazin-3-
yl)amide was isolated by column chromatography eluting with EtOAc:hexane=40:60
and obtained as a white powder (20% yield). 'H NMR (300 MHz, CDCI 3 5 7.73, 7.62,
7.54, 7.34, 7.22, 7.16, 7.04, 6.84, 3.99, 3.82, 3.63, 3.28, 2.62, 2.31, 1.76, 1.38. MS

m/z 640.3 2-Phenylcyclopropanecarboxylic acid {6-[4.(2-trifluorom ethyl-
benzoyl)piperazin-1 -yl]pyridazin-3-yt)amide was isolated by column chromatography
eluting with EtOAc:hexane=50:50 and obtained as a white powder (16% Yield). 'H
INMR (300 MHz, CDCI 3 8 10.36, 8.39, 7.76, 7.64, 7.57, 7.34, 7.18, 7.12, 3.92, 3.52,
3.37, 3.18, 2.64, 2.30, 1.34. MS m/z 496.3 1).

EXAMPLE 6.2
HEXANOIC ACID {6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN.1 

YLIPYRIDAZIN-3-YL)AM IDE
Following the procedure of Example 6, making variations only as required to

use hexyanoyl chloride in place of phenoxyacetyl chloride to react with 
a minop-yridazin-3-yl)piperazin-1 -yl](2-trifluoromethylphenyl)metha none, the title
compound was obtained as a white solid (30% yield). 'H NMR (300 MHz, ODC13 8

11.65, 8.62, 7.75, 7.65, 7.58, 7.46-7.53, 7.37, 4.08, 3.88, 3.52-3.78, 3.30-3.40, 2.63,
1.72-1.79, 1.24-1.40, 0.90. MS m/z 449.7 
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EXAMPLE 6.3

4-FLUORO-N-6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1 -YL]-

PYRIDAZI N-3-YL}BENZAMIDE

Following the procedure of Example 6, making variations only as required to
use 4-fluorobenzoyl chloride in place of phenoxyacetyl chloride to react with 
aminopyridazin-3-yl)piperazin-1-yI](2-trifluoromethylphenyl)methanone, the title

compound was obtained as a light yellow solid (62% yield). 1H NMR (400 MHz,
DMSO-d 6 8 7.78-7.85, 7.77, 7.66, 7.52, 7.44, 7.25-7.35, 3.10-3.80.

EXAMPLE 7

SYNTHESIS OF {6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1 

YL]PYRIDAZIN-3-YL}CARBAMIC ACID BUTYL ESTER

To a stirred solution of [4-(6-aminopyridazin-3-yl)piperazin-1-yI](2-

trifluoromethyl-phenyl)methanone (100 mg, 0.285 mmol) in dichloromethane (5 mL)
was added n-butyl chloroformate (0.285 mmol) in the presence of triethylamine (0.313

mmol) at 0CC. 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 NaCI, dried over MgSO 4 and then concentrated in vacuo to afford the desired

product as a white solid (0.095 g, 74% yield). 'H NMR (500 MHz, CDC13) 6 8.10, 7.73,
7.63, 7.55, 7.36, 7.04, 4.19, 3.96-4.02, 3.89-3.95, 3.61-3.66, 3.52-3.56, 3.32, 1.64-

1.70, 1.38-1.46, 0.95.

EXAMPLE 7.1

(6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZIN-3-

YL}CARBAMIC ACID PROPYL ESTER

Following the procedure of Example 7, making variations only as required to

use propyl chloroformate in place of n-butyl chloroformate to react with 
aminopyridazin-3-yl)piperazin- 1 -yl](2-trifluoromethylphenyl)methanone, the title

compound was obtained as a white solid (72% yield). 1H NMR (500 MHz, CDC13

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 m/z 438 



EXAMPLE 7.2

{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZIN-3-

YL}CARBAMIC ACID ISOBUTYL ESTER

Following the procedure of Example 7, making variations only as required to
use 2-methylpropyl chloroformate in place of n-butyl chloroformate to react with 
aminopyridazin-3-yl)piperazin-1-yl](2-trifluoromethylphenyl)methanone, the title

compound was obtained as a white solid (47% yield). 'H NMR (500 MHz, CDC13) 
8.09, 7.73, 7.65, 7.63, 7.55, 7.36, 7.04, 3.96, 3.95-4.02, 3.88-3.94, 3.61-3.65, 3.52-
3.56, 3.32, 1.94-2.04, 0.96. MS m/z 452 

EXAMPLE 7.3

{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZIN-3-

YL}CARBAMIC ACID ETHYL ESTER

Following the procedure of Example 7, making variations only as required to
use ethyl chloroformate in place of n-butyl chloroformate to react with 
aminopyridazin-3-yl)piperazin-1-yl](2-trifluoromethylphenyl)methanone, the title
compound was obtained as a light yellow solid (35% yield). 'H NMR (300 MHz, DMSO-
ds) 8 10.30, 7.82-7.85, 7.76, 7.67, 7.52, 7.37, 4.15, 3.15-3.85, 1.10. MS m/z 424

EXAMPLE 8

SYNTHESIS OF 1-(3-CYCLOPROPYLPROPYL)-3-{6-[4-(2-

TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZIN-3-YL}UREA

[4-(6-Aminopyridazin-3-yl)piperazin-1-yl](2-trifluoromethylphenyl)methanone

(200 mg, 0.57 mmol) was slowly added to an ice cold solution of 1,1'-
carbonyldiimidazole (110 mg, 0.683 mmol) in anhydrous dichloromethane (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, CDC13) 5 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 
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EXAMPLE 8.1
1-{6-[4-(2,6-DIFLUORBENZOYL)PIPERAZlN-1-YL]PYRIDAZIN-3-YL}-3..(3-

METHYLBUTYL)UREA
Following the procedure of Example 8, making variations only as required to

use 3-methylbutylamine in place of 3-cyclopropylpropylamine to react with 
am inopyridazin-3-yI)piperazin-1 -yll(2,5-difluorophenyl)methanone, the title compound
was obtained as a white solid (27% yield). 1H NMVR (300 MHz, ODC13 6 9.75, 7.68,
7.32-7.43, 7.07, 6.89-7.00, 3.85-4.00, 3.25-3.75, 1.40-1.65, 0.89. MS m/z 432.8

EXAMPLE 8.2
1 -CYCLO PROPYLMV ETHYL-3-{6-[4-(2-TRI FLU OROM ETHYLB ENZOYL)P IPERAZI N-

1 -YL]PYRIDAZIN-3-YL}UREA

Following the procedure of Example 8, making variations only as required to
use cyclopropylmethylamine in place of 3-cyclopropylpropylamine to react with 
a minopyridazin-3-yl)pi pe razin- 1 -yl](2-trifluo romethylp henyl)metha none, the title
compound was obtained as a white solid (50% yield). 'H NMR (400 MHz, ODC13 6

7.80-7.54, 7.37, 7.09, 4.07-3.1 8, 1.12-0.98, 0.52-0.46, 0-27-0-22. MS m/z 449.9

EXAMPLE 8.3
1 -(3,3-DIMETHYLBUTYL)-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN.1

YL]PYRI DAZIN-3-YL}U REA
Following the procedure of Example 8, making variations only as required to

use 3,3-dimethylbutylamine in place of 3-cyclopropylpropylamine to react with 
aminopyridazin-3-yl)piperazin-1 -yl](2-trifluoromethylphenyl)methanone, the title
compound was obtained as a white solid (56% yield). 'H NMVR (400 MHz, ODCd3 8

8.04-7.54, 7.37, 7.09, 4.08-3.16, 1.52-1.44, 0.88. MS m/z 479.3 

EXAMPLE 8.4
1 -(2-CYCLOPROPYLETHYL)-3-{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PI PERAZIN-

1-YL]PYRI DAZIN-3-YL)UREA
Following the procedure of Example 8, making variations only as required to

use 2-cyclopropylethyla mine in place of 3-cyclopropylpropylamine to react with 
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aminopyridazin-3-yl)piperazin-1 -yl](2-trifluoromethylphenyl)methanone, the title
compound was obtained as a yellow solid (65% yield). m.p. >300 0C. 1H NMR (300
MHz, ODC13 .57.73, 7.62, 7.55, 7.36, 7.07, 4.04-7.00, 3.94-3.89, 3.64-3.56, 3.47-3.45,
3.40-3.32, 1.46, 0.69-0.66, 0.47-0.38, 0.06-0.00. MS m/z 463 

EXAMPLE 
1 -(2-ISOPROPOXYETHYL)-3-{6-[4-(2-TRI FLUOROMETHYLBENZOYL)PIPERAZIN1-

YL]PYRIDAZI N-3-YL}UREA
Following the procedure of Example 8, making variations only as required to

use 2-isopropoxyethylamine in place of 3-cyclopropylpropylamine to react with 
am inopyridazi n-3-yl)piperazi n-1 -yl](2-trifl uoro methylphenyl)metha none, the title
compound was obtained as a yellow solid (15% yield). m.p. >300) 00. 'H NMR (300
MHz, ODC13 87.69, 7.60-7.56, 7.51, 7.35, 3,98-3.92, 3.74-3,64, 3.45-3.44, 3.38-3.19,
3.09-2.97, 2.95-2.86, 2.84-2.77, 2.00-1.74, 1.77-1.74, 1.38. MS m/z 470 1).

EXAMPLE 8.6
1 -(3-HYDROXY-4,4-DIMETHYLPENIYL)-3-{6-[4-(2-TRI FLUOROM ETHYLBENZOYL)-

PIPERAZIN-1 -YL]PYRIDAZIN-3-YL}UREA

Following the procedure of Example 8, making variations only as required to
use 3-hydroxy-4,4-dimethylpentylamine in place of 3-cyclopropylpropylamine to react
with [4-(6-aminopyridazin-3-yl)piperazin-1 -yl](2-trifluoromethylphenyl)-methanone, the
title compound was obtained as a yellow solid (32% yield). m.p. 218-221 00. MS (ES+)
m/z 470 

EXAMPLE 8.7
1 -(2-CYCLO PRO PYLETHYL)-3-{6-[4-(2- FLUO0RO-6-

TRI FLUOROMETHYLBENZOYL)-PI PERAZIN-1 -YL]PYRIDAZI N-3-YL}UREA
Following the procedure of Example 8, making variations only as required to

use 2-cyclopropylethyla mine in place of 3-cyclopropyl propyla mine to react with 
amnprdzn3y~ieai--i(-lur--rfurmtypey)mtaoe the
title compound was obtained as a white powder (48% yield). 'H NMR (400 MHz,
ODd13 5 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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EXAMPLE 8.8

I -(2-CYCLOPROPYLETHYL)-3-{6-[4-(5-FLUORO-2-

TRIFLUOROMETHYLBENZOYL)-PIPERAZIN-1 -YL]PYRIDAZIN-3-YL}UREA

Following the procedure of Example 8, making variations only as required to

use 2-cyclopropylethylamine in place of 3-cyclopropyipropyla mine to react with 

aminopyridazin-3-yl)piperazin-1 -yl](5-fluoro-2-trifluoromethylphenyl)-methalone, the

title compound was obtained as a white powder (30% yield). 1H NMR (400 MHz,

ODC13 8 8.30, 7.76-7.71, 7.23, 7.10-7.06, 4.00-3.97, 3.91-3.87, 3.65-3.45, 3.88-3.40,

1.26-1.24, 0.74-0.68, 0.44-0.43, 0.05-0-04.

EXAMPLE 8.9

I -(2-CYCLOPROPYLETHYL)-3-{6-[4-(2,6-DIFLUOROBENZOYL)PI PERAZI N-I -YL]-

PYRIDAZIN-3-YL}UREA

Following the procedure of Example 8, making variations only as required to

use 2-cyclopropylethylamine in place of 3-cyclopropylpropylamine to react with 

aminopyridazin-3-yl)piperazin-1 -yi](2,6-difluorophenyl)methanone, the title compound

was obtained as a white powder (14.1 yield). 1 H NMR (400 MHz, CDGd3 5 9.16,

7.89, 7.62-7.52, 7.37, 7.26-7.21, 3.81-3.78, 3.58-3.52, 3.44-3.37, 3.32-3.28, 3.24-3.18,

1.36, 0.70-0.65, 0.42-0.37, 0.07-0.03.

EXAMPLE 8.10

I -(3-CYCLOPROPYLPROPYL)-3-{6-[4-(5-FLUORO-2-

TRI FLUOROMETHYLBENZOYL)-PIPERAZiN-1 -YL]PYRIDAZIN-3-YL}UREA

Following the procedure of Example 8, making variations only as required to

use [4(-mnprdzn3y~ieai--l(-rfurmtypey~ehnn in

place of [4-(6-aminopyridazin-3-yl)piperazin-1 -yl](5-fluoro-2-

trifluo romethyl phenyl)metha none to react with 3-cyclopropylpropylamine, the title

compound was obtained as a white powder (15% yield). 'H NMR (400 MHz, CDCd3 8

8.32-8.31, 7.76-7.73, 7.76-7.73, 7.25-7.22, 7.13-7.06, 4.14-3.98, 3.95-3.85, 3.68-3.52,

3.40-3.32, 1.70-1.60, 1.28-1.21, 0.65-0.62, 0.40-0.36, 0.03-0.02.

EXAMPLE 8.11.

I -(4-METHYLPENTYL)-3-{6-[4-(2-TRI FLUOROM ETHYLBENZOYL)PI PERAZIN-1 

YL]PYRI DAZI N-3-YL)UREA

Following the procedure of Example 8, making variations only as required to



use 4-methylpentylamine in place of 3-cyclopropylpropylamine to react with 

aminopyridazin-3-y)piperazil-1 -yl](2-trifluoromethylpheflyl)methalofe, the title

compound was obtained as a white solid (0.039 g, 29% yield). 'H NMR (300 MHz,

CDCI3 8 10.7-10.2, 7.85-7.77, 7.73, 7.65-7.5, 7.35, 7.1-7.07, 4.08-3.95, 3.94-3.83,

3.64-3.52, 3.48-3.38, 3.35-3.21, 1.6-1.45, 1.25-1.12, 0.83. 3C NMR (75 MHz, ODC13 8

167.5, 156.8, 155.8, 151.7, 134.4, 132.3, 129.4, 127.2, 126.8, 126.7, 125.4, 121.8,

121.3, 118.4, 46.4, 46.02, 45.8, 40.3, 36.1, 28.3, 27.8, 22.5. MS ,Mlz 479.4

EXAMPLE 9

SYNTHESIS OF 6-[4-(2,5-DlCHLOROBENZOYL)PIPERAZN-1 -YL]PYRIDAZINE-3-

CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE

A mixture of 6-piperazin-1 -yi-pyridazine-3-carboxylic acid (3-methylbutyl)amide

(0.255 mmol), 2, 5-dichlorobenzoic acid (0.31 mmol), I ,8-diazabicylco[5.4.0]undec-7-

ene (0.51 mmol) and 1-hydroxybenozotriazole hydrate (0.31 mmol) in DMF (2 mL) was

stirred at ambient temperature for 15 min. 1-(3-Dimethylaminopropyl)-3-

ethylcarbodiimide (0.31 mmol) was then added. The mixture was stirred at ambient

temperature overnight, and then diluted with EtOAc (50 ml-) and washed with aqueous

saturated NaHCO 3 (2 x 2 0 mL) and brine (2 x 20 mL). The organic extract was dried

over anhydrous Na2so4 concentrated, and purified by flash chromatography to give

the title compound as a white solid (102 mg, 89 yield). 'H NMR (500 MHz, CDC13 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+)mrrz 450 

EXAMPLE 9.1

6-[4-(5-METHYL-2-TRI FLUOROMETHYLFURAN-3-CARBONYL)PI PERAZIN-1 

YL]PYRI DAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 9, making variations only as required to

use 5-methyl-2-trifluoromethylfuran-3-carboxylic acid in place of 

acid to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (2-

cyclopropylethyl)amide, the title compound was obtained as a white solid (53% yield).*

mn.p. 128-1 300C. 1H- NMR (500 MHz, 00013) 58.08, 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 m/z 452 



EXAMPLE 9.2

6-[4-(2-CH LOROPYRI DINE-3-CARBONYL)PIPERAZIN-1 -YL]PYRIDAZINE-3-

CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 9, making variations only as required to

use 2-chloropyridine-3-carboxylic acid in place of 2,5-dichlorobenzoic acid to react with

6-piperazin-1 -ylpyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title

compound was obtained as a white solid (44% yield). 'H NMR (500 MHz, CDCI 3 8

8.50, 8.08, 7.99, 7.71, 7.37, 7.02, 4.05-4.1 3, 3.78-3.95, 3.34-3.60, 1.51, 0.71-0.80,

0.45-0.49, 0.08-0.12. MS m/z 415 1).

EXAMPLE 9.3

6-4(-EHL5TILOOEHLOAOE4CROY)IEAI--YLJ-

PYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 9, making variations only as required to

use 2-methyl-5-trifluoromethyloxazole-4-carboxylic acid in place of 

acid 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).

'H NMR (300 MHz, CDCI 3 5 8.05, 7.98, 6.99, 3.75-3.95, 3.50-3.59, 2.55, 1.51, 0.7 1-

0.80, 0.45-0.49, 0.06-0.12. MS m/z 453 

EXAMPLE 9.4

6-[4-(2,6-DI CH LOROPYRI DlNE-3-CARBONYL)PI PERAZIN-1 -YLIPYRIDAZINE-3-

CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 9, 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 -yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title

compound was obtained as a white solid (19% yield). 'H NMR (300 MHz, CDCI 3 8

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 m/z 4 49 

EXAMPLE 

6-[4-(l1-BENZYL-5-TRIFLUOROMETHYL-1 H-[1 3]TRIAZOLE-4-CARBONYL)-

P IPERAZIN-1I-YL]PYRIDAZI NE-3-CARBOXYLIC ACID (3-METHYLBUTYL)AM IDE

Following the procedure of Example 9, making variations only as required to

use 1-benzyl-5-trifluorornethyl-IH-[1 ,2,3]triazole-4-carboxylic acid in place of 



dichlorobenzoic acid to react with 6-piperazin-1 -Yl-PYridazile-3-carbOXYlic acid (3-

methylbutyl)amide, the title compound was obtained as a white powder (32% yield). IH

NMVR (300 MHz, DMS0-cl 6 8 8.03, 7.81, 7.33-7.27, 6.86, 5.92, 5.39, 3.71, 3.47, 3.05,

2.63, 2.43, 1.65, 1.48, 0.92. MS m/z 531.2 

EXAMPLE 9.6

6-[4-(3-BENZYL-5-TRI FLUOROMETHYL-3H-[1 ,2,3]TRIAZOLE-4-

CARBONYL)PI PERAZI N-i -YL]PYRIDAZI NE-3-CARBOXYLI C ACID (3-

METHYLBUTYL)AMIDE

Following the procedure of Example 9, making variations only as required to

use 3-benzyl-5-trifluoromethyl-3H-[1 ,2,3]triazole-4-carboxylic acid in place of 

dichlorobenzoic acid to react with 6-piperazin-1 -yl-pyridazine-3-carboxylic acid (3-

rnethylbutyl)amide, the title compound was obtained as a white powder (37% yield). 'H

NMR (300 MHz, DMS0-cl 6 8 8.04, 7.83, 7.36, 7.28, 6.99, 5.69, 3.94, 3.84, 3.70, 3.46,

1.75-1.61, 1.49, 0.91. MS m/z 531.2 

EXAMPLE 9.7

6-[4-(2-METHYL-5-TRI FLUOROMETHYL-2H-[1 ,2,3]TRIAZOLE-4-

CARBONYL)PI-PERAZIN-1 -YL]PYRI DAZINE-3-CARB0XYLIC ACID (3-

METHYLBUTYL)AMIDE

Following the procedure of Example 9, making variations only as required to

use 2-methyl-5-trifluoromethyl-2H-[1 3]triazole-4-carboxylic acid in place of 

dichlorobenzoic acid to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (3-

methylbutyl)amide, the title compound was obtained as a white powder (15% yield). 1H

NMR (300 MHz, DMSO-d 6 8 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 m/z 455.2 

EXAMPLE 9.8

6-[4-(5-TRl FLUOROMETHYL-3H-l MlDAZ0LE-4-CARB0NYL)PIPERAZIN-1 

YL]PYRIDAZINE-3-CARB0XYLIC ACID (3-METHYLBUTYL)AMIDE

Following the procedure of Example 9, making variations only as required to

use 5-trifluoromethyl-3H-imidazole-4-carboxylic acid in place of 

acid to react with 6-piperazin-1 -yipyridazine-3-carboxylic acid (3-methylbutyl)amide,

the title compound was obtained as a white powder (48% yield). 'H NMVR (300 MHz,
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DMS0-cl 6 58.03, 7.86, 7.70, 6.99, 3.80, 3.46, 1.75-1.62, 1.48, 0.92. MS m/z

440.2 

EXAMPLE 9.9

6-[4-(2-METHANESULFONYLBENZOYL)PIPERAZIN-1 -YLIPYRIDAZINE-3-

CARBOXYLIC ACID (3-METHYLBUTYL)AM IDE

Following the procedure of Example 9, making variations only as required to

use 2-methanesulfonylbenzoic acid in place of 2,5-dichlorobenzoic, acid to react with 6-

piperazin-1 -yl-pyridazine-3-carboxylic acid (3-m ethyl butyl)a mide, the title compound

was obtained as a white solid (97% yield). H NMVR (400 MHz, ODC13 5 8.11, 8.03,

7.85, 7.74-7.62, 7.38, 4.32-3.33, 3.27, 1.73-1.62, 1.52-1.46, 0.94. MS m/z484.3

EXAMPLE 9. 

6-[4-(2,2-DlMETHYLBUTYRYL)PlPERAZIN-l -YL]PYRIDAZINE-3-CARBOXYLIC ACID

(2-CYCLOPROPYLETHYL)AMI DE

Following the procedure of Example 9, making variations only as required to

use 2,2-dimethylbutyric acid in place of 2,5-dichlorobenzoic acid to react with 6-

piperazin-1 -ylpyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title

compound was obtained as a white solid (46% yield). 1H NMVR (300 MHz, C~DC3 8

8.05, 8.01, 6.98, 3.86-3.73, 3.57, 1.68,1.52, 0.92, 0.80-0.72, 0.49-0.45, 0.14-0.08- MS

m/z 3 74.3 I).

EXAMPLE 9.11

2-0 IMETHYLPENTANOYL)PI PERAZI N-I -YLIPYRIDAZI NE-3-CARBOXYLIC

ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 9, making variations only as required to

use 2,2-d im ethyl pentanoic acid in place of 2,5-dichlorobenzoic acid to react with 6-

piperazin-1 -yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title

compound was obtained as a white solid (61% yield). 'H NMVR (300MHz, CDCIS) 

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 m/z 388.2 
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EXAMPLE 9.12

6-[4-(5-FLUORO-2-METHOXYBENZOYL)PI PERAZI N-I -YL]PYRI DAZI NE-3-

CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 9, making variations only as required to

use 5-fluoro-2-methoxybenzoic acid in place of 2,5-dichlorobenzoic acid to react with

6-piperazin-I -yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)-amide, the title

compound was obtained as a white solid (61 yield). 1 H NMR (300 MHz, COCl3 6

8.03, 7.96, 7.10-6.98, 6.86-6.84, 4.03-3.37, 1.51, 0.80-0.72, 0.49-0.44, 0.15-0.10. MS

m/z 428.1 (M+I1).

EXAMPLE 9.13

6-[4-(2-DIMETHYLAMINOBENZOYL)PIPERAZIN-1 -YLIPYRIDAZI NE-3-CARBOXYLIC

ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 9, making variations only as required to

use 2-dimethylaminobenzoic acid in place of 2,5-dichlorobenzoic acid to react with 6-

piperazin-1 -yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title

compound was obtained as a white solid (61% yield). 1H NMR (300 MHz, CoDC3 8

8.04, 7.96, 7.36-7.25, 7.05-6.94, 4.17-3.40, 2.80, 1.51, 0.80-0.73, 0.47-0.42, 0.12-0.07.

EXAMPLE 9.14

6-[4-(2-CHLORO-5-DIMETHYLAM INOBENZOYL)PIPERAZIN-1 -YL]PYRI DAZINE-3-

CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AM IDE

Following the procedure of Example 9, making variations only as required to

use 2-chloro-5-dimethylaminobenzoic acid in place of 2,5-dichlorobenzoic acid to react

with 6-piperazin-1 -yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)-amide, the title

compound was obtained as a white solid (53% yield). 'H NMR (300 MHz, CD013) a

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 m/z 457.4 

EXAMPLE 9.15

5-D IMETHYLBENZOYL)PI PERAZIN-1 -YL]PYRIDAZINE-3-CARBOXYLIC ACID

(2-CYCLOPROPYLETHYL)AMI DE

Following the procedure of Example 9, making variations only as required to

use 2,5-dimethylbenzoic acid in place of 2,5-dichlorobenzoic acid to react with 6-

piperazin-1 -yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl )amide, the title
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compound was obtained as a white solid (56% yield). 'H NMR (300 MHz, CDCI 3 6

8.05, 7.96, 7.16-7.11, 7.03-6.97, 4.12-3.67, 2.23, 2.22, 1.52, 0.82-0.69, 0.48-0.42,

0. 11-0.05. MS m/z 408.3 1).

EXAMPLE 9.16

6-j4-(2,5-DICHLOROBENZOYL)PI PERAZIN-1 -YLJPYRIDAZI NE-3-CARBOXYLIC

ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure 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-

piperazin-1 -yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title

compound was obtained as a white solid (56% yield). 1H NMR (300 MHz, CDC13 6

8.05, 7.96, 7.38-7.30, 6.97, 4,12-3.23, 1.50, 0.80-0.67, 0.51-0.38, 0.16-0.06. MS (ES+)

m/z 448.2 (M+1I).

EXAMPLE 9. 17

1-METHYL-i H-PYRROLE-2-CARBONYL)PI PERAZI N-I -YL]PYRI DAZI NE-3-

CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AM IDE

Following the procedure of Example 9, making variations only as required to

use 1 -methyl-I J-1-pyrrole-2-carboxylic acid in place of 2,5-dichlorobenzoic acid to react

with 6-piperazin-1 -yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)-amide, the title

compound was obtained as a white powder (51.8% yield). 'H NMR (500 MHz, ODC13

8 8.07, 8.01, 7.00, 6.75, 6.40, 6.12, 4.00-3.80, 3.58, 1.52, 0.76, 0.48, 0.10. MS (ES+)

m/z 383 

EXAMPLE 9.18

6-[4-(4,4,4-TRI FLUOROBUT-2-ENOYL)PI PERAZIN-1 -YL]PYRI DAZINE-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-

piperazin-1 -yI-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title

compound was obtained as a white powder (19.6% yield). 'H NMR (500 MHz, O;DC 3

8.09, 8.00, 7.00, 6.81, 3.96-3.88, 3.78, 3.57, 1.53, 0.76, 0.48, 0. 10. MS m/z

398 
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EXAMPLE 9.19

I .HYDROXYCYCLOPROPANECARBQNYL)PIPERAZIN- 1-YL]PYRI DAZINE-3-

CARBOXYLI C ACID (2-CYCLOPROPYLETHYL)AMI DE

Following the procedure of Example 9, making variations only as required to

use 1 -hydroxycyclopropanecarboxylic acid in place of 2,5-dichlorobenzoic acid to react

with 6-piperazin-1 -yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title

compound was obtained as a white powder (53.4% yield). 'H NMR (500 MHz, CoD1 3

6 8.07, 8.03, 7.01, 3.98-3.73, 3.58, 1.53, 1.16, 1.02, 0.76, 0.48, 0.10. MS m/z

360 

EXAMPLE 9.20

6-[4-(4,4,4-TRI FLUORO-3-HYDRQXY-3-TRI FLUOROMETHYLBUTYRYL)PI PERAZIN-

1 -YLIPYRIDAZI NE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 9, making variations only as required to

use 4,4,4-trifluoro-3-hydroxy-3-trifluoromethylbutyyic acid in place of 

dichlorobenzoic acid to react with 6-piperazin-1 -yl-pyridazine-3-carboxylic acid (2-

cyclopropylethyl)amide, the title compound was obtained as a white powder (45.6%

yield). 1H NMR (300 MHz, ODC13 858.08, 8.03, 7.98, 7.00, 3.95-3.71, 3.56, 2.89, 1.55,

0.75, 0.48, 0.10. 13 C NMR (ODC13 5 168.5, 162.8, 159.8, 145.8, 127.3, 112.5, 45.5,

44.5, 44.1, 41.3, 39.7, 34.5, 27.2, 8.6, 4.2. MS (ES4-) m/z 484 

EXAMPLE 9.21

6-[4-(4,4,4-TRI FLUORO-3-HYDROXY-3-METHYLBUTYRYL)PI PERAZIN-1 -YL]-

PYRI DAZINE-3-CARBOXYLIC AClID (2-CYCLOPROPYLETHYL)AMI DE

Following the procedure of Example 9, making variations only as required to

use 4,4,4-trifluoro-3-hydroxy-3-methylbutyric acid in place of 2,5-dichlorobenzoic acid

to react with 6-piperazin- 1 -yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide,

the title compound was obtained as a white powder (50.1 yield). 1 H NMR (300 MHz,

CDCI 3 5 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. IMS

m/z 430 
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EX(AMPLE 9.22

6-(4-CYCLOBUTANECARBONYLP IPERAZIN-1 -YL)PYRIDAZINE-3-CARBOXYLIC

ACID (2-CYCLOPRQPYLETHYL)AMIDE

Following the procedure of Example 9, making variations only as required to

use 4-cyclobutanecarboxylic acid in place of 2,5-dichlorobenzoic acid to react with 6-

piperazin-1 -yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title

compound was obtained as a white powder (45.6% yield). 'H NMR (300 MHz, GoD1 3

6 8.03, 7.97, 6.97, 3.82-3.64, 3.57-3.49, 3.26, 2.43-2.27, 2.22-2.05 2.02-1.81, 1.50,

0.75, 0.46, 0.08. MS m/z 358 

EXAMPLE 9.23

6-[4-(2-TRIFLUOROMETHYLCYGLOPROPANECARBONYL)PI PERAZIN-1 -YL]-

PYRIDAZI NE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMI DE

Following the procedure of Example 9, making variations only as required to

use 2-trifl uoro methylcyclo pro panecarboxylic acid in place of 2,5-dichlorobenzoic acid

to react with 6-piperazin-1 -yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide,

the title compound was obtained as a white powder (30.9% yield). 'H NMR (300 MHz,

CDCI 3 88.03, 7.98, 7.00, 3.97-3.57, 2.20,1.65,1.50, 1.26, 0.75, 0.46, 0.09. MS

m/z 412 

EXAMPLE 9.24

6-[4-(4,4,4-TRI FLU ORO-3-TRI FLJO ROMETHYLB UT-2-E NOYL)P IPERAZI N- 1 

YLIPYRI DAZINE-3-CARBOXYLIC A~l 0 (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 9, making variations only as required to

use 4,4,4-trifluoro-3-trifluoromethylbut-2-eloic acid in place of 2,5-dichloroben7zoic acid

to react with 6-piperazin-1 -yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide,

the title compound was obtained as a white powder (45.4% yield). 11-1 NMR (ODC13

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.

44.4, 44.3, 40.9, 39.7, 34.5, 8.6, 4.2. MS m/z 466 
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EXAMPLE 9.25

6-[4-(2-TRI FLUOROMETHYLBENZOYL)PIPERAZIN-1 -YLIIPYRI DAZINE-3-

CARBOXYLIC ACID CYCLOBUTYLMETHYLAM IDE

Following the procedure of Example 9, making variations only as required to

use 2-trifluoromethylbenzoic acid in place of 2,5-dichlorobenzoic acid to react with 6-

piperazin-1 -yl-pyridazine-3-carboxylic acid cyclobutylmethylam ide, the title compound

was obtained as a white powder (45.0% yield). 'H NMR (ODC 3 68.04, 7.83, 7.72,

7.64-7.51, 7.32, 7.00, 4.10-4.01, 3.90-3.66, 3.49-3.27, 2.63-2.47, 2.11-1.67. 13C NMR

(CDCI 3 5 167.7, 162.9, 159.8, 145.4, 134.2, 132.4, 129.6, 127.4, 126.9, 126.8, 125-4,

121.8,112.8,46.4,44.6,41.2,35.1,25.7,18.3. MS mlz448 

EXAMPLE 9.26

6-{4-[2-(2-TRIFLUOROMETHYLPHENYL)ACETYL]PIPERAZI N-I -YL)PYRIDAZI NE-3-

CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AM IDE

Following the procedure of Example 9, making variations only as required to

use (2-trifluoromethylphenyl)acetic acid in place of 2,5-dichlorobenzoic acid to react

with 6-piperazin-1 -ylpyridazine-3-carboxylic; acid (2-cyclopropylethyl)-amide, the title

compound was obtained as a white solid (78.7% yield). 11H NMR (300 MHz, CDCI 3 6

8.03, 7.97, 7.67-7.64, 7.53-7.48, 7.39-7.35, 6.96, 3.91, 3.87-3.67, 3-66-3.6, 3.58-3.51,

1.53-1.46, 0.78-0.64, 0.48-0.42, 0.10-0.06. 3C NMR (75 MHz, ODC13 6 168.8, 162.9,

159.9, 145.3, 133.2, 132.0,131.5, 128.5, 128.2, 127.2, 127.0, 126.3, 126.2, 125.5,

112.3, 45.0, 44.7, 44.2, 41.2, 39.6, 37.13, 37.11, 34.4, 8.6, 4.2. MS m/z 462.2

EXAMPLE 9.27

6-[4-(2-CYANOBENZOYL)PI PERAZIN-1 -YLI-PYRIDAZINE-3-CARBOXYLI C ACID (2-

CYCLOPROPYLETHYL)AM IDE

Following the procedure of Example 9, making variations only as required to

use 2-cyanobenzoic acid in place of 2,5-dichlorobenzoic acid to react with 6-piperazin-

1 -yl-pyridazine-3-carboxylic acid (2-cyclopropylethyi)amide, the title compound was

obtained as a white solid (25.8% yield). 'H NMR (300 MHz, ODC13 8 8.05, 7.97, 7-76-

7.72, 7.69-7.66, 7.58-7.55, 7,53-7.43, 6.99, 4.3-3.94, 3.88-3.85, 3.58-3.51, 1.49, 0.78-

0.65, 0.48-0.37, 0.16-0.02. "C NMR (75 MHz, ODC13 8 166.5, 162.8, 159.9, 145.3,

139.3, 133.3, 133.04, 129.9, 127.6, 127.03, 116.8, 112.4, 109.9, 46.4, 44.7, 44.6, 41.6,
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39.6, 34.4, 8.6, 4. 1. MS m&z 405.2 

EXAMPLE 9.28

6-[4-(4-TRI FLUO0ROM ETHYLPYRI DIN E-3-CARBO NYL)P IPE RAZI N-1I 

YLIPYRIDAZI NE-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 6-piperazin-1 -yi-pyridazine-3-carboxylic acid (3-methylbutyl)amide, the title

compound was obtained as a white powder (69% yield). 1H NMR (300 MHz, CDCI 3 8

8.87, 8.69, 8.05, 7.82, 7.62, 7.00, 4.10-3.69, 3.51-3.44, 3.38-3.35, 1.75-1.61, 1.52-

1.45, 0.90. MS (ES+i) m/z 451.3 

EXAMPLE 9.29

6- [4-(4,4,4-TRI FLU ORO-3-M ETHYLBUT-2-E NOYL)PI PE RAZ I N-I1 -YL]-PYR IDAZI NE-3-

CARBOXYLIC ACID (3-METHYLBUTYL)AM IDE

Following the procedure of Example 9, making variations only as required to

use to use 4,4,4-trifluoro-3-methylbut-2-enoic acid in place of 2,5-dichlorobenzoic acid

to react with 6-piperazin-1 -yl-pyridazine-3-carboxylic acid (3-methyibutyl)arnide, the

title compound was obtained as a white powder (62% yield). 'H NMVR (300 MHz,

CDCI 3 8 8.05, 7.83, 7.00, 6.55, 3.86-3.83, 3.80-3.73, 3.62-3.60, 3.48, 2.01, 1.75-1.62,

1.49, 0.92. MS m/z 414.4 1).

EXAMPLE 9.30

1-TRI FLUOROMETHYLCYCLOPROPANECARB3ONYL)PI PERAZI N-i -YL]-

PYRIDAZINE-3-CARBOXYLIC ACID (3-METHYLBUTYL)AM IDE

Following the procedure of Example 9, making variations only as required to

use 1 -trifluoromethylcyclopropanecarboXylic acid to react with 6-piperazin-1 -yl-

pyridazine-3-carboxylic acid (3-methylbutyl)amide, the title compound was obtained as

a white powder (72% yield). 1H NUR (300 MHz, CDC13 6 8.05, 7.83, 6.98, 3.90-3.80,

3.48, 1.66, 1.48, 1.39-1.35, 1.18-1.14, 0.92. MS m/z 414.2 1).

EXAMPLE 9.31

6-[4-(PYRI DINE-2-CARBONYL)PIPERAZIN-1 -YL]PYRIDAZINE-3-CARBOXYLIC ACID

(2-CYCLOPROPYLETHYL)AMI DE

Following the procedure of Example 9, making variations only as required to
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use pyridine-2-carboxylic acid to react with 6-piperazin-1 -yI-pyridazine-3-carboxylic

acid (2-cyclopropylethyl)amide, the title compound was obtained as a white powder

yield). 'H NMR (300 MHz, CDCI3 6 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 m/z

381.2 (M-t1),

EXAMPLE 9.32

6-[4-(2-TRI FLUOROMETHYLFURAN-3-CARBONYL)PIPERAZIN- 1-YL]PYRI DAZI NE-

3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 9, making variations only as required to

use 2-trifluoromethylfuran-3-carboxylic acid to react with 6-piperazin-1 -yl-pyridazine-3-

carboxylic acid (2-cyclopropylethyl)amide, the title compound was obtained as a white

powder (71 yield). 'H NMVR (300 MHz, CDCI 3 5 8.04, 7.96, 7.56, 7.00, 6.54, 3.9-3.7,

3.6-3.5, 1.49, 0.79-0.66, 0.47-0.41, 0.09-0.04. 3C NMR (300 MHz, CDCI 3 6 161.78,

160.01, 145.60, 145.05, 138.14, 137.57, 127,15, 121.74, 120.54, 112.54, 110.88,

46.33, 44.59, 41.43, 39.67, 34.52, 8.64, 4.23. MS m/z 438.2 

EXAMPLE 

SYNTHESIS OF 6-[4-(5-TRI FL UOROM ETHYL-3H-[1 ,2,3]TRIAZO LE-4-

CARBONYL)P IPERAZIN-1 -YL]-PYRI DAZINE-3-CARBOXYLIC ACID (3-

METHYLBUTYL)AM IDE

6-[4-(3-Benzyl-5-trifluoromethyl-3H-[1 3ltriazole-4-carbonyl)piperazin-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 H2 at ambient temperature

overnight. After filtration the reaction mixture was evaporated under reduced pressure

and the residue was recrystallized from 3 mL of EtCH to give 120 mg (36% yield) of 6-

[4-(5-trifluoromethyl-3H-[1 ,2,3]triazole-4-carbonyl)-piperazin-1 -yllpyridazine-3-

carboxylic acid (3-methylbutyl)amide as a white powder. 'H NMR (500 MHz, Acetone-

Qd6 8.18, 7.91, 7.32, 3.92-3.72, 3.45, 1.67, 1.52, 0.92.



EXAMPLE 11

SYNTHESIS OF 6-[4-(2-TRI FLUOROMETHYLBENZYL)PIPERAZIN-1 

YL]PYRI DAZINE-3-CARBOXYLIC ACID (3-METHYLBUTYL)AM IDE

A mixture of 6-piperazin-1-y-pyridazine-3-carboxylic acid (3-methylbutyl)amide

(0.255 mmol), 2-trifluoromethylbenzyl chloride (0.255 mmol), and 1,8-

diazabicylco[5.4.0]ufldec-7-efle (0.77 mmol) was stirred and heated at 60*C overnight.

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 Na2SO4 concentrated, and purified by flash chromatography to give the title

compound as a white solid (80 mg, 72 yield). 'H NMR (500 MHz, CDC13 5 8.00,

7.86, 7.82, 7.65, 7.55, 7.37, 6.95, 3.74-3.79, 3.73, 3.46-3.52, 2.62, 1.65-1.76, 1.52,

0.94. MS mlz 436 

EXAMPLE 11.1

6-[4-(2TRFLUOROMETHYLBENZYL)PPERAZN1YLPYRDZlNE-
3

CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 11, making variations only as required to

use 6-piperazin-1 -yt-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide in place of

6-piperazin-1-yl-pyridazine-3-carboxylic acid (3-methylbutyl)amide to react with 2-

trifluoromethylbenzyl chloride, the title compound was obtained as a white solid (32%

yield). m.p. 106-1080C. 'H NMR (500 MHz, CDCI 3 8 7.97-8.04, 7.83, 7.65, 7.55, 7.37,

6.96, 3.77, 3.73, 3.56, 2.63, 1.52, 0.71-0.80, 0.45-0.49, 0.08-0.13. MS m/z 434

EXAMPLE 11.2

6-[4-(5-FLUORO-2-TRI FLUOROMETHYLBENZYL)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-trifluoromethylbenzyl chloride in place of 2-trifluoromethylbenzyl chloride

to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide,

the title compound was obtained as a white solid (40% yield). 'H NMR (300 MHz,

CDCI 3 8 7.9 5-8.01, 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 m/z 452 
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EXAMPLE 11.3
6-[4-(4-FLUORO-2-TRIFLUOROMETHYLBENZYL).PI PERAZIN-1 -YL]PYRI DAZI NE-3-

CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMI DE
Following the procedure of Example 11, making variations only as required to

use 4-fluoro-2-trifluoromethylbenzyI chloride in place of 2-trifluoromethylbenzyl chloride
to react with 6-piperazin-1 -ylpyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the
title compound was obtained as a white solid (38% yield). 1H NMR (300 MHz, CDCI 3 6
7.96-8.04, 7.81, 7.36, 7.20-7.29, 6.96, 3.76, 3.68, 3.56, 2.61, 1.51, 0.68-0.84, 0.43-
0.51, 0.06-0.13. MS m/z 452 

EXAMPLE 11.4
6-[4-(5-CHLORO-2-TRI FLUOROMETHYLBENZYL)Pl PERAZIN-1 -YLJPYRIDAZINE-3-

CARBOXYLI C ACID (2-CYCLOPROPYLETHYL)AM IDE
Following the procedure of Example 11, making variations only as required to

use 5-chloro-2-trifluoromethylbenzyI chloride in place of 2-trifluoromethylbenzyl
chloride to react with 6-piperazin-1 -yl-pyridazine-3-carboxylic acid (2-
cyclopropylethyl)amide, the title compound was obtained as a white solid (48% yield).
'H NMR (300 MHz, CDCI3 6 7.96-8.05, 7.87, 7.58, 7.34, 6.97, 3.80, 3.70, 3.56, 2.64,
1. 53, 1.51, 0.70-0.83, 0.43-0.51, 0.07-0.13. MS m/z468 

EXAMPLE 11.5
6-[4-(2-CHLORO-4-FLUOROBENZYL)PIPERAZIN-j -YL]PYRI DAZINE-3-

CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
Following 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 6-piperazin-1 -yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)am ide, the title
compound was obtained as a white solid (26% yield). 1H NMVR (300 MHz, CDC13 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 m/z 418 

EXAMPLE 11.6
6-[4-(2,5-DICHLOROBENZYL)PIPERAZIN-1-YLjPYRIDAZINE-3-CARBOXYLIC ACID

(2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 11, making variations only as required to
use 2,5-dichlorobenzyl chloride in place of 2-trifluoromethylbenzyl chloride to react with



6-piperazin-1 -yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the title

compound was obtained as a white solid (43% yield). 'H NMR (300 MHz, CDC 3

7.96-8.04, 7.53, 7.1 6-7.33, 6.96, 3.75-3.84, 3.64, 3.56, 2.62-2.70, 1.53, 1.51, 0.70-
0.83, 0.43-0.51, 0.06-0.13. MS m/lz 434 (M 

EXAMPLE 11.7
6-[4-(5-FLUORO-2-TRIFLUOROMETHYLBENZYL)PI PERAZI N-I -YL]PYRI DAZI NE-3-

CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE

Following the procedure of Example 11, making variations only as required to
use 5-fluoro-2-trifluoromethylbenzyl chloride in place of 2-trifluoromethylbenzyl chloride
to react with 6-piperazin-1 -yl-pyridazine-3-carboxylic acid (3-methylbutyl)amide, the

title compound was obtained as a white solid (34% yield). 'H NMR (300 MHz, CDC 3 8
8.02, 7.82-7.92, 7.57-7.68, 7.00-7.09, 6.96, 3.79, 3.71, 3.50, 2.64, 1.64-1.78, 1.51,
0.94. MS m'z 454 

EXAMPLE 11.8
6-[4-(2,4-DICH LOROBENZYL)-PIPERAZIN-1 -YL]PYRIDAZINE-3-CARBOXYLI C ACID

(2-CYCLOPRQPYLETHYL)AM IDE
Following the procedure of Example 11, making variations only as required to

use 2.4-dichlorobenzyl chloride in place of 2-trifluoromethylbenzyl chloride to react with
6-piperazin-1 -yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)a mid e, the title
compound was obtained as a light yellow solid (75% yield). 'H NMR (300 MHz, ODC13
8 7.95-8.02, 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 m/z 434 

EXAMPLE 11.9
6-[4-(5-FLUORO-2-TRI FLUQROMETHYLBENZYL)PIPERAZIN-1 -YL]PYRI DAZIN E-3-

CARBOXYLIC ACID (3-CYCLOPROPYLPROPYL)AMIDE

Following the procedure of Example 11, making variations only as required to
use 5-fluoro-2-trifluoromethylbenzyl chloride in place of 2-trifluoromethylbenzyl chloride
to react with 6-piperazin-1 -yl-pyridazine-3-carboxylic acid (3-cyclopropylpropyl)amide,

the title compound was obtained as a light yellow solid (34% yield). 'H NMR (300
MHz, CDCI 3 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 m/z 466 



EXAMPLE 11.10

SYNTHESIS OF 6-[4-(5-FLUORO-2-TRIFLUOROMETHYLBENZOYL)PIPERAZN-1-

YL]PYRIDAZINE-3-CARBOXYLIC ACID PENT-4-ENYLAMIDE

Following the procedure of Example 11, making variations only as required to

use 5-fluoro-2-(trifluoromethyl)benzyl chloride in place of 2-trifluoromethylbenzyl

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,

CDC13) 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,

2.18-2.11,1.75-1.65. 3C NMR (75 MHz, CDC13) 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, 41.2,

38.7, 31.1, 28.9. MS m/z 466.3 

EXAMPLE 12

SYNTHESIS OF 6-4-(2-AMINOBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-

CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE

6-[4-(2-Nitrobenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid (3-methyl-

butyl)amide (100 mg, 0.235 mmol) was hydrogenated with 10 mg 10% Pd/C as

catalyst at ambient temperature under 1 atm for 24 hours. The mixture was filtered

through a celite cake. The filtrate was concentrated and purified by flash

chromatography (ethyl acetate) to give a white solid (83% yield). 1H NMR (500 MHz,

CDC 3 88.05, 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 m/z 397 

EXAMPLE 13

SYNTHESIS OF {6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-

YL]PYRIDAZIN-3-YLICARBAMIC ACID 3,3-DIMETHYLBUTYL ESTER

To a solution of [4-(6-aminopyridazin-3-yl)piperazin-1-yl](2-trifluoromethyl-

phenyl)methanone (200 mg, 0.57 mmol) in 10 mL of dioxane was added

trichloromethyl chloroformate (112.7 mg, 0.57 mmol) and stirred at ambient

temperature. After 30 minutes 3,3-dimethylbutan-1-ol (175.5 mg, 1.71 mmol) and

triethylamine (57.6 mg, 0.57 mmol) were added and the temperature was raised to 

0C. The mixture was stirred for 3 h under N2 and then concentrated. The residue was

dissolved in dichloromethane (100 mL), and washed with 1 N HCI (2 x 20 mL),

saturated NaHCO 3 (2 x 20 mL) and finally with brine (2 x 20 mL). The combined



organic extract was dried over anhydrous Na2SO 4 concentrated, and then purified by

column chromatography eluted with hexane: ethyl acetate The product was

obtained as a white solid (30 mg, 11% yield). 'H NMR (300 MHz, DMSO-d 6 5 10.38,

7.89, 7.83, 7.77, 7.67, 7.54, 7.47, 4.14, 3.10-3.90, 1.55, 0.95.

EXAMPLE 13.1

{6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZlN-1-YL]PYRIDAZIN-3-

YL}CARBAMIC ACID 2-CYCLOPROPYLETHYL ESTER

Following the procedure of Example 13, making variations only as required to

use 2-cyclopropylethanol in place of 3,3-dimethylbutan-l-ol to react with 

aminopyridazin-3-yl)piperazin-1-yl](2-trifluoromethylphenyl)methanone, the title

compound was obtained as a white solid yield). 'H NMR (500 MHz, CDC13) 8

8.11, 7.73, 7.65, 7.63, 7.55, 7.36, 7.04, 4.25, 3.95-4.02, 3.88-3.94, 3.61-3.65, 3.52-

3.56, 3.32, 1.58, 0.71-0.80, 0.44-0.50, 0.05-0.013. MS m/z 464 

EXAMPLE 14

SYNTHESIS OF 6-[4-(4,4,4-TRIFLUORO-2-METHYLBUTYRYL)PIPERAZIN-1-

YL]PYRIDAZINE-3-CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE

A mixture of TFA salt of 6-piperazin-1-yl-pyridazine-3-carboxylic acid (3-

methylbutyl)amide (100 mg, 0.25 mmol), 4,4,4-trifluoro-2-methylbutyric acid (47.8 mg,

0.31 mmol), 1,8-diazabicylco[5.4.0]undec-7-ene (77.8 mg, 0.51 mmol) and 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-ethylcarbodiimide (47.6 mg,

0.31 mmol) was added to this solution. The reaction mixture was stirred at ambient

temperature overnight and then diluted with ethyl acetate (50 mL) and washed with

aqueous saturated NaHCO 3 (2 x 20 mL) and finally with brine (2 x 20 mL). The organic

extract was dried over anhydrous Na 2 SO4 concentrated, and then purified by column

chromatography eluted with hexanes:ethyl acetate The product was obtained as

a white flaky solid (80 mg, 75% yield). 'H NMR (300 MHz, CDC3) 8 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 
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EXAMPLE 14.1

6-[4-(4,4,4-TRI FLUORO-3-METHYLBUTYRYL)PIPERAZI N-I -YL3PYRI DAZINE-3-

CARBOXYLI C ACID (3-M ETHYLBUTYL)AMIDE

Following the procedure of Example 14, making variations only as required to

use 4,4,4-trifluoro-3-methylbutyric acid in place of 4,4,4-trifluoro-2-methylbutyric acid to

react with 6-piperazin-1 -yI-pyridazine-3-carboxylic acid (3-methylbutyl)am ide, the title

compound was obtained as a white flaky solid (63% yield). 'H NMR (300 MHz, CDO;l3
6 8.07, 7.85, 7.00, 3.69-3.98, 3.67, 3.50, 3.00, 2.71, 2.35, 1.70, 1.50, 1.20, 0.95. MS

m/z415 

EXAMPLE 14.2

6-[4-(4,4,4-TRIFLUOROBUTYRYL)PIPERAZIN-1 -YL]PYRIDAZINE-3-GARBOXYLIC

ACID (3-METHYLBUTYL)AMIDE

Following the procedure of Example 14, making variations only as required to

use 4,4,4-trifluorobutyric acid in place of 4,4,4-trifluoro-2-methylbutyric acid to react

with 6-piperazin-1 -yl-pyridazine-3-carboxylic acid (3-m ethyl butyl)a mide, the title

compound was obtained as a white flaky solid (49% yield). 1H NMR (300 MHz, CD013)

6 8.07, 7.85, 7.00, 3.91, 3.82, 3.72, 3.67, 3.50, 2.50-2.67, 1.70, 1.50, 0.95. MS (ES+)

m/z 402 

EXAMPLE 14.3

6-[4-(6-CHLOROPYRIDINE-2-CARBONYL)PIPERAZI N-i -YLIPYRIDAZI NE-3-

CARBOXYLIC ACID (3-METHYLBUTYL)AM IDE

Following the procedure of Example 14, making variations only as required to

use 6-chloropyridine-2-carboxylic acid in place of 4,4,4-trifluoro-2-methylbutyric acid to

react with 6-piperazin-I -yl-pyridazine-3-carboxylic acid (3-methylbutyl)a mid e, the title

compound was obtained as a white flaky solid (12% yield). 'H NMR (300 MHz, 00013)

6 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 mlz

417 

EXAMPLE 14.4

6-[4-(2-METHYLCYCLOH EXANECARBONYL)PIPERAZIN-1 -YL] PYRI DAZI NE-3-

CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AM IDE

Following the procedure of Example 14, making variations only as required to

use 2-methylcyclohexanecarboxylic acid in place of 4,4,4-trifluoro-2-m ethyl butyric acid
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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 solid (60% yield). 'H NMR (300 MHz,

CDCI 3 8 8.08, 8.00, 7.00, 3.50-4.00, 2.70, 2.05, 1.20-1.90, 0,90, 0.75, 0.45, 0.10. MS

m/z 400 

EXAMPLE 14.5

6-(4-(3-METHYLCYCLOHEXANECARBONYL)PI PERAZI N-I -YL]PYRIDAZI NE-3-

CARBOXYLI C ACID (2-CYCLOPROPYLETHYL)AM IDE

Following the procedure of Example 14, making variations only as required to

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,

ODC13 5 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,

0.47, 0.10. MS m/z 400 

EXAMPLE 14.6

6-[4-(4-METHYLCYCLOH EXANECARBONYL)PIPERAZI N-I -YL]PYRI DAZINE-3-

CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMI DE

Following the procedure of Example 14, making variations only as required to

use 4-methylcyclohexanecarboxylic acid in place of 4,4,4-trifluoro-2-methylbutyric 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% yield). 'H NMR (300 MHz,

COCl3 a 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+i) m/z 400 

EXAMPLE 14.7

2-{4-[6-(2-CYCLOPROPYLETHYLCARBAMOYL)PYRI DAZI N-3-YL]PI PERAZI NE-i 

CARBONYLIBENZOIC ACID METHYL ESTER:

Following the procedure of Example 14, making variations only as required to

use phthalic acid monomethyl ester in place of 4,4,4-trifluoro-2-methylbutyric acid to

react with 6-piperazin-1I-yl-pyridazine-3-carboxylic acid (2-cyclopropylethyl)amide, the

title compound was obtained aS a light yellow solid (97% yield). 1H NMR (300 MHz,

CDC13 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 m/z 438 
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EXAMPLE 14.8

6-114-(3, 3,3-TRI FLUORO-2-HYDROXY-2-METHYLPROPIONYL)PI PERAZIN-1 

YL]PYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AM IDE

Following the procedure of Example 14, making variations only as required to

use 3,3, 3-trifluoro-2-hydroxy-2-methylpropionic acid in place of 4,4,4-trifluoro-2-

methylbutyric acid to react with 6-piperazin-1-yl-pyridazine-3-carboxylic acid (3-

methylbutyl)amide, the title compound was obtained as a white solid (55% yield). m.p.

181-1830C. 1H NMR (300 MHz, ODC13)5~8.07, 7.98, 7.01, 4.86, 3.92-3.81, 3.55,1.74,

1.51, 0.81-0.68, 0.46, 0.09.3 'C NMR (75 MHz, CDC13 8 167.2, 163.1, 160.0, 145.4,

127.1,126.3,122.5,112.5.76.8-75.6 J= 117 Hz, C-19 44.6, 39.7, 35.3, 20.5, 

4.8. MS m/z 416 1).

EXAMPLE 

SYNTHESIS OF 6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1 

YL]PYRI DAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYL-2-

HYDROXYETHYL)AMI DE

To a solution of 6-chlcropyridazine-3-carboxylic acid (2-cyclopropyl-2-

hydroxyethyl)amide (58 mg, 0.24 mmol) in 10 mL of DMF was added 1,8-

diazabicylcojjs.4.0]undec-7-ene (0.109 piperazin-1-yl-(2-

trifluoromethylphenyl)methanone (86.7 mg, 0.33 mmol) and BU4NI (4 mg, 0.01 mmol).

The mixture was heated at 80'C overnight. Water was added and the mixture was

extracted with ethyl acetate (2 x 15 mL). The organic extract was washed with diluted

HCI, followed by bicarbonate solution and brine, then dried over Na2SO4 and

concentrated. The residue was dissolved in small amount of dichloromethane and

purified by column chromatography eluted with ethyl acetate to yield the product as a

white solid (35.5 mg, 32% yield). 'H NMR (300 MHz, ODC13 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 m/Z
464.3 

EXAMPLE 15.1

4-METHYL-2-({6-[4-(2-TRI FLUODROM ETHYLBENZOYL)P I PERAZI N- 1 -YL]-

PYRI DAZI NE-3-GARBONYL}AMINO)PENTANOIC ACID METHYL ESTER:

Following the procedure of Example 15, making variations only as required to

use 2-[(6-chloropyridazine-3-carbonyl)amino]-4-methylpentanoic acid methyl ester in
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place of 6-chloropyridazine-3-carboxyl ic acid (2-cyclopropyl-2-hydroxyethyl)amide to

react with piperazin-1 -yl-(2-trifluoromethylphenyl)-methanone, the title compound was

obtained as a white solid (36% yield). 'H NMR (400 MHz, CDCI 3 5 8.16, 8.04, 7.85,

7.66-7.53, 7.28, 7.00, 4.82-4.77, 4.14-3.68, 3.58-3.51, 1.83-1.60, 1.03-0.95.

EXAMPLE 15.2

6-[4-(2-TRI FLU OROM ETHYLBE NZOYL)PI PERAZI N-1 -YLiIPYRI DAZi N E-3-

CARBOXYLIC ACID CYCLOPROPYL-METHYLAMIDE

Following the procedure of Example 15, making variations only as required to

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)metha none, the title compound was obtained as

a white solid (31 yield). 'H NMR (500 MHz, CDCI 3 5 8.16-7.88, 7.75, 7.68-7.46,

7.18, 7.00, 4.17-3.64, 3.21-3,12, 1.07-1.00, 0.61-0.44, 0.26-0.20.

EXAMPLE 15.3

6-[4-(2-TRI FLU ORO M ETHYLBENZOYL)P I P ERAZ I N-i -YL] PYRI DAZI NE-3-

CARBOXYLIC ACID [2-(4-METOXYPHENYL)ETHYLAMIDE:

Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid [2-(4-metoxyphenyi)ethyllamide in place of 6-

chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with

piperazin-1 -yl-(2-trifluorornethylphenyl)metha none, the title cornpound was obtained as

a white solid (12% yield). 1 H NMR (400 MHz, CDCI3 8 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

CJ-[4-(2-TRI FLUO ROM ETHYLBE NZOYL)-P IPERAZI N- 1 -YL]PYR IDAZ IN E-3-

GARBOXYLIC ACID (3-PHENYLPROPYL)AMIDE

Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid (3-phenylpropyl)amide in place of 6-

rchloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with

piperazin-1 -yl-(2-trifl uoromethyl phenyl)metha none, the title compound was obtained as

a white solid (15% yield). 1H NMR (500 MHz, CDCI 3 8 8.05, 7.93, 7.74, 7.63, 7.56,

7.39, 7.29-7.13, 6.92, 4.12-3.29, 2.68, 2.02-1.83.
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EXAMPLE 15.5

6-[4-(2-TRIFLUOROMETHYLBENZOYL)PI PERAZIN-1 -YLIPYRIDAZI NE-3-

CARBOXYLIC ACID [2-(4-CHLOROPHENOXY)ETHYL]AMIDE

Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid [2-(4-chlorophenoxy)ethylljamide in place of 6-

chloro-pyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with

piperazin- 1 -yl-(2-trifluoro methylphenyl)metha none, the title compound was obtained as

a white solid (13% yield). 'H NMR (400 MHz, CDCI 3 63 8.27, 8.05, 7.74, 7.64, 7.57,

7.37, 7.25-7.20, 7.00, 6.85-6.82, 4.02-3.32.

EXAMPLE 15.6

6-[4-(2-TRIFLUOROMETHYLBENZOYL)PI PERAZIN-1 -YL]PYRIDAZI NE-3-

CARBOXYLI C ACID [2-(4-FLUOROPHENOXY)ETHYL]AMI DE

Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid [2-(4-fluorophenoxy)ethyllamide in place of 6-

chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl )amide to react with

piperazin-1 -yl-(2-trifluoromethylphenyl)-methanone, the title compound was obtained

as a white solid (49% yield). 1H NMR (500 MHz, CDCI3 a 8.28, 8.05, 7.74, 7.63, 7.56,

7.35, 7.03-6.92, 6.87-6.81, 4.02-3.30.

EXAMPLE 15.7

6-[4-(2-TR I FLUO ROM ETHYLB ENZOYL)Pi PERAZI N-1 -YL] PYRI DAZI NE-3-

CARBOXYLI C ACID [2-(2,4-DIFLUOROPHENYL)ETHYL]AM IDE

Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid [2-(2,4-difluorophenyl)ethyllamide in place of

6-chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)am ide to react with

piperazin-1 -yI-(2-trifluoromethylphenyl)metha none, the title compound was obtained as

a white solid (33% yield). m.p. 179-1 81 'H NMR (400 MHz, CD CI3 5 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 m/z 520 

EXAMPLE 15.8

6-[4-(2-TRI FLU OROM ETHYLB ENZOYL)PI PERAZ I N-i1 -YLI PYRI DAZINE-3-

CARBOXYLIC ACID 3-DI METHYLBUTYL)AMI DE

Following the procedure of Example 15, making variations only as required to
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use 6-chloropyridazine-3-carboxylic acid (3,3-dimethylbutyl)amide in place of 6-

chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with

piperazin-1 -yl-(2-trifluorornethylphenyl)metha none, the title compound was obtained as

a white solid (17% yield). 1H NMR (400 MHz, CDCl3 8 8.05, 7.83-7.72, 7.64, 7.57,

7.38, 6.98, 4.09-3.66, 3.50-3.45, 3.37-3.34, 1.57-1.52, 0.96. MS m/z 464.6

EXAMPLE 15.9

6-[4-(2-TRI FLUO ROM ETHYLBENZOYL)PI PERAZ IN-1 -YL] PYRI DAZI N E-3-

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)amido in place of

6-chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with

piperazin-1-yl-(2-trifluoromethylphenyl)m etha none, the title compound was obtained as

a white solid (25% yield). 1 H NMR (400 MHz, 00013) 6 8.09-8.03, 7.76, 7.64, 7.57,

7.36, 7.28-7.21, 7.17-7.12, 7.07-6.96, 4.09-3.32, 1.92-1.86, 1.47-1.38, 1.01-0.96. MS

m/z 510.4 

EXAMPLE 15.10

6-[4-(2-TRI FLU ORO METHYLB ENZOYL)P I PERAZI N-I -YLIPYRI DAZI NE-3-

CARBOXYLIC ACID (3-CYCLOPROPYLPROPYL)AMIDE

Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid (3-cyclopropylpropyl)amide in place of 6-

chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with

piperazin-1 -yl-(2-trifluoromethylphenyl)metha none, the title compound was obtained as

a white solid (28% yield). 'H NMR (400 MHz, CD0013) 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,

0.06-0.04. MS m/z 462.2 

EXAMPLE 15.11

4-[6-(2-CYCLOPROPYLETHYLCARBAMOYL)PYRIDAZIN-3-YLIPI PERAZINE-1 

CARBOXYLIC ACID T-BUTYL ESTER

Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid (2-cyclopropylethyl)amide in place of 6-

chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with
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piperazine-1-carboxylic acid t-butyl ester, the title compound was obtained as a white

solid (47% yield). 'H NMR (400 MHz, CDCI 3 5 8.04-7.95, 6.97, 3.62-3.54, 1.59-1.44,

1.34-1.23, 0.72-0.62, 0.45-0.36, 0.06-0.04. MS m/z 376.3 

EXAMPLE 15.12

6-f 4-(TETRAHYDROFU RAN-2-CARBONYL)PI PERAZI N-i -YL]PYRIDAZINE-3-

CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMI DE

Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid (2-cyclopropylethyl)amide in place of 6-

chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with

piperazin-1 -yl-(tetrahydrofuran-2-yl)methanone, the title compound was obtained as a

white solid (47% yield). 1H NMR (400 MHz, COCl3 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 m/z

374.3 

EXAMPLE 15.13

6-[4-(2-TRI FLUO0ROM ETHYLB ENZOYL)PI PERAZ I N-i1 -YL]PYR IDAZ INE-3-

CARBOXYLIC ACID [2-(3-FLUOROPH ENYL)ETHYL]AMI DE

Following the procedure of Example 15, making variations only as required to

use 6-c-hloropyridazine-3-carboxylic acid [2-(3-fluorophenyl)ethyllamide in place of 6-

chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with

piperazin-1 -yl-(2-trifluoromethylphenyl)methanone, the title compound was obtained as

a white solid (71 yield). 1 H NMR (400 MHz, ODC13 8 8.05, 7.93, 7.74, 7.84-7.56,

7.37-7.35, 7.26-7.24, 7.01-6.90, 4.10-4.03, 3.89-3.70, 3.36-3.33, 2.92.

EXAMPLE 15.14

6-[4-(2-TRI FLU OROM ETHYLB ENZOYL)PI PERAZI N-i1 -YL]PYRI DAZ I NE-3-

CARBOXYLIC ACID [2-(4-FLUORQPHENYL)ETHYLIAMIDE

Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid [2-(4-fluorcphenyl)ethyllamide in place of 6-

chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with

piperazin-1 -yl-(2-trifluoromethylphenyl)methanone, the title compound was obtained as

a white powder (59.8% yield). 1H NMR (400 MHz, CDCI 3 8 8.05, 7.92, 7.72-7.76,

7.66-7.54, 7.38-7.34, 7.20-7.14, 7.0-6.94, 4.10-4.02, 3.92-3.84, 3.80-3.68, 3.37-3.36,
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2.90.

EXAMPLE 15.15

6-[4-(2-TRI FLUO0ROMETHYLBENZOYL)PI PERAZI N-I1 -YLIPYR IDAZIN E-3-

CARBOXYLIC ACID [2-(2-FLUOROPHENYL)ETHYLAMIDE

Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid [2-(2-fluorophenyl)ethyllamide in place of 6-

chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)a mid e to react with

piperazin- 1-yl-(2-trifluoromethylphenyl)methanone, the title compound was obtained as

a white powder (70-7% yield). 1H NMR (400 MHz, CDC 3)858.04, 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-TRI FLUOROMETHYLBENZOYL)PIPERAZI N-i -YL]PYRIDAZINE-3-

CARBOXYLIC ACID [2-(4-CHLOROPHENYL)ETHYL]AMIDE

Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid [2-(4-chlorophenyl)ethyl]amide in place of 6-

chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with

piperazin-1 -yl-(2-trifluoromethyl phenyl)metha none, the title compound was obtained as

a light yellow powder (46.5% yield). 'H NMR (500 MHz, COCl3 6 8.10, 7.95, 7.75,
7.65, 7.58, 7.35, 7.25, 7.15, 7.00, 4.10, 3.95-3.66, 3.38, 2.90.

EXAMPLE 15.17

6-114-(2-TRI FLUOROMETHYLBENZOYL)PI PERAZI N-I -YL]PYRI DAZINE-3-

CARBOXYLIC ACID [2-(3-CHLOROPHENYL)ETHYL]AMIDE

Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid [2-(3-chlorophenyl)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 light yellow powder (59.6% yield). 1H NMR (500 MHz, 000139) 6 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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EXAMPLE 15.18

6-[4-(2-TRI FLUOROMETHYLBENZOYL)PIPERAZIN-1 -YLJPYRI DAZI NE-3-

CARBOXYUIC ACID (2-PHENYLPROPYL)AMIDE

Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid (2-phenylpropyl)amide in place of 6-

chloropyridazine-3-carboXylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with

piperazin- 1 -yl-(2-trifluoromethylphenyl)metha none, tihe title compound was obtained as

a white powder (63.2% yield). 1H NMR (500 MHz, CDCI 3 8 7.97, 7.80, 7.68, 7.57,

7.50, 7-30, 7.24, 7.20-7.12, 6-92, 3.98, 3.80, 3.74-3.60, 3.53, 3.28, 3.00, 1.28.

EXAMPLE 15.19

6-[4-(2-TRI FLUOROMETHYLBENZOYL)PI PERAZIN-1 -YL]PYRI DAZINE-3-

CARBOXYLIG ACID (2-BIPHENYL-4-YL-ETHYL)AMIDE

Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid (2-biphenyl-4-yi-ethyi)amide in place of 6-

chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hyd roxyethyl)amide to react with

piperazin- 1 -yI-(2-trifluoromethylphenyl)m etha none, the title compound was obtained as

a white powder (63.2% yield). 'H NMR (500 MHz, CDCI 3 8 8.07, 7.98, 7.76, 7.64,

7.60-7.52, 7.44, 7.38-7.30, 7.00, 4.06, 3.88, 3.82-3.68, 3.36, 2.98.

EXAMPLE 15.20

6-[4-(2-TRI FLUORQRM ETHYLB ENZOYL)PI PERAZ IN-1 -YLJPYRI DAZ INE-3-

CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE

Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid (3-methylbutyl)amide in place of 6-

chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with

piperazin-1I-yl-(2-trifluorom ethylphenyl)metha none, the title compound was obtained as

a white powder (63.2% yield). 1'H NMR (500 MHz, ODd13 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

6-[4-(2-TRI FLU OROM ETHYLBENZOYL)PI PERAZI N- I -YL] PYR I DAZ IN E-3-

CARBOXYLIC ACID (4-HYDROXYBUTYL)AMI DE

Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid (4-hydroxybutyl)amide in place of 6-
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chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with

piperazin-I -yI-(2-trifluoromethyIpheny)methanone, the title compound was obtained as

a white powder (30% yield). 1H NMR (500 MHz, CDC13 5 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,

EXAMPLE 15.22

FLUOROMETHYLBENZOYL)PI PERAZI N-I -YL]PYRiDAZINE-3-

CARBOXYLIC ACID (2-HYDROXY-2-PHENYLETHYL)AMIDE

Following the procedure of Example 15, making variations only as required to

use (R)-6-chloropyridazine-3-carboxylic acid (2-hydroxy-2-phenylethyl)amide in place

of 6-chloropyridazine-3-carboxylic acid (2-cyclopropyi-2-hydroxyethyl)amide to react

with piperazin-1 -yl-(2-trifluoromethylphenyl)methanone, the title compound was

obtained as a white powder (64.5% yield). 'H NMVR (500 MHz, ODC13 5 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.

EXAMPLE 15.23

(S)-6-[4-(2-TRIFLLJOROMETHYLBENZOYL)PIPERAZiN-1 -YLIPYRIDAZINE-3-

CARBOXYLIC ACID (2-HYDROXY-2-PHENYLETHYL)AMI DE

Following the procedure of Example 15, making variations only as required to

use (S)-6-chloropyridazine-3-carboxylic acid (2-hydroxy-2-phenylethyl)amide in place

of 6-chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react

with piperazin-1 -yl-(2-trifluoromethylphenyl)methanone, the title cornpound was

obtained as a white powder (64.5% yield). 1 H NMVR (500 MHz, CDC13 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. MS (ES+)

m/z 500 

EXAMPLE 15.24

I FILUO ROM ETHYLBENZOYL)P I PERAZI N-I -YL] PYRI DAZI N E-3-

CARBONYL}AMINO)BUIYRIC 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 6-

chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hyd roxyethyl)amide to react with

piperazin-1 -yl-(2-trifl uorom ethyl phenyl)methanone, the title compound was obtained as

a white powder (37.8% yield). 1H NMVR (500 MHz, CDC13 5 8.05, 7.96, 7.75, 7.65,
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7.57, 7.37, 7.00, 4.16-4.04, 3.92-3.70, 3.56, 3.36, 2.40, 1.25. MS m/z 494

EXAMPLE 15.25

6-[4-(2-TRI FLUOROMETHYLBENZOYL)PI PERAZIN-1 -YLIjPYRI DAZI NE-3-

CARBOXYLI C ACID (3-HYDROXY-4,4-DI METHYLPENTYL)AMI DE

Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid (3-hydroxy-4,4-dimethylpentyl)amide in place

of 6-chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react

with piperazin- I -yl-(2-trifluoromethylphenyl)methanone, the title compound was

obtained as a white powder (39% yield). 'H NMR (500 MHz, CDCI 3 8 8.18, 8.05, 7.74,

7.63, 7.56, 7.36, 6.99, 4.05, 3.92-3.67, 3.45-3.32, 3.26, 1.76, 1,55, 0.88. MS (ES+)

m/z 494 

EXAMPLE 15.26

6-f4-(2-TRI FLUOROMETHYLBENZOYL)PI PERAZIN-1 -YLJPYRI DAZINE-3-

CARBOXYLIC ACID (3-HYDROXY-3-METHYLBUTYL)AM IDE

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-

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 (46.4% yield). 'H NMR (500 MHz, CDCI3q) 5 8.30, 8.05, 7.75, 7.65,

7.57, 7.37, 6.98, 4.06, 3.88, 3.81-3.69, 3.64, 3.40-3.32, 1.80,1.64,1.30. MS (ES+)

m/z 466 

EXAMPLE 15.27

6-14-(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 6-chloropyridazine-3-carboxylic acid (2-ethoxyethyl)amide in place of 6-

chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with

piperazin-1 -yl-(2-trifl uoromethylphenyl)methanone, the title compound was obtained as

a white powder (24.8% yield). 1H NMR (500 MHz, CDC 3 8 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 m/z 452



EXAMPLE 15.28

6-[4-(2-TRI FLUOROMETHYLBENZOY.L)PIPERAZIN-1 -YL]PYRIDAZINE-3-

CARBOXYLIC ACID PENTYLAMIDE

Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid pentylamide in place of 6-chloropyridazine-3-

carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with piperazin-1 -yl-(2-

trifluoromethylphenyl)methanone, the title compound was obtained as a white solid

(94% yield). m.p. 123-1250C. 1H NMR (300 MHz, ODC13 5 8.03, 7.85, 7.62, 7.54,

7.35, 6.97, 4.06-3.99, 3.91-3.69, 3.44, 3.33, 1.62-1.55, 1.37-1.33, 0.95-0.81. 13 C NMR

MHz, ODC13 5 167.6, 162.9, 160.0, 145.5, 132.4, 129.5, 127.2, 127.1, 126.9-127.8,
112.5, 77.2, 46.4, 44.6, 44.4, 41.3, 39.4, 29.3, 29.1., 22.4, 14.0. MS m/z 450.2

472.2 (M+Na).

EXAMPLE 15.29

6-[4-(2-TRIFLUOROMETHYLBENZOYL)PI PERAZIN-1 -YL]PYRI DAZIN E-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

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 brown solid (75% yield). m.p. 236-2400C. 'H NMR (300 MHZ, CDCI 3 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 m/z 480 

EXAMPLE 15.30

6-[4-(5-FLUORO-2-TRI FLUOROMETHYLBENZOYL)PI PERAZIN-1 -YL]PYRIDAZIN E-

3-CARBOXYLIC AC!ID (2-HYDROXY-3,3-DIMETHYLBUTYL)AMID E

Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid (2-hydroxy-3,3-dimethylbutyl)amide in place

of 6-chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react

with piperazin-1 -yl-(5-fluoro-2-trifluoromethylphenyl)methanone, the title compound

was obtained as a brown solid (51% yield). mn.p. 186-189*C. 1H NMR (300 MHz,

CDC13 8 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.



13 C NMR (75 MHz, CDCI 3 5 166.3, 164.1, 160.1, 160.0, 130.1, 127.2, 116.9, 116.6,

115.0, 114.7, 112.4, 79.4, 46.4, 44.5, 44.3, 41.9, 41.3.,34.4, 25.7. MS r/z 498

EXAMPLE 15.31

6-[4-(2-METHYLCYCLOPROPAN ECARBONYL)PI PERAZIN-1 -YL]PYRIDAZI NE-3-

CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid (2-cyclopropylethyl)amide in place of 6-

chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with

piperazin-1-yl-(2-methylcyclopropyl)metha none, the title compound was obtained as a

white solid (88% yield). 13 C NMR (75 MHz, CDCI 3 5 177.1,163.5,159.5,144.9,131.3,

126.4, 115.1, 49.7, 45.2, 39.5, 37.5, 37.2, 35.3, 34.6, 29.9, 28.5, 26.5, 23.4, 8.6, 4.2.

MS m/z 360 

EXAMPLE 15.32

6-[4-(5-FLUORO-2-TRI FLUOROMETHYLBENZOYL)PIPERAZIN-1 -YL]PYRI DAZIN E-

3-CARBOXYLIC ACID PENTYLAMIDE

Following the proc edure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid pentylamide in place of 6-chloropyridlazine-3-

carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with piperazin-1 

fluoro-2-trifluoromethylphenyl)methanone, the title compound was obtained as a white

solid (31% Yield). m.p. 162.164*0. 'H NMR (300 MHz, ODC13 88.05, 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. 130C NMR (75 MHz, ODC13
8 166.1, 162.9, 160.0, 145.7, 129.7,127.2, 116.9, 116.6, 115.0, 114.7, 112.6, 77.2,

46.4, 44.6, 44.4, 41.3, 39.4, 29.3, 29.1, 22.4, 14.0.

EXAMPLE 15.33

6-[4-(2-TRI FLUOROMETHYLBENZOYL)PI PERAZI N-i -YL]PYRIDAZIN E-3-

CARBOXYLIC ACID (4-METHYLPENTYL)AMIDE

Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid (4-methylpentyl)amide in place of 6-

chloropyridazlne-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with

piperazin-1-yl-(2-trifluoromethylphenyl)metha none, the title compound was obtained as
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a white solid (36% yield). m.p. 43-45 'H NMR (300 MHz, ODC13 6 7.71, 7.66-7.52,

7.34, 6.96, 4.06-3.98, 3.87-3.68, 3.63, 3.53, 3.19, 3.25, 3.09, 1.65-1.58, 1.36-1.33,

1.26-1.12, 0.85, 130C NMR (75 MHz, ODC13 6 167.6, 166.9, 166.2, 159.0, 158.9, 149.5,

149.4, 134.4, 132.4,129.5, 129.2, 127.2, 126.9, 126.8, 112.6,112.5, 51.4, 48.8, 46.4,

44.7, 44.4, 41.3, 37.8, 34.8, 34.0, 29.7, 29.0, 28.7, 27.1, 26.7, 22.5, 22.3, 14.0, 13.9.

MS m/z 464.2 486.2 (M+Na).

EXAMPLE 15.34

FLUORO-2-TRI FLUO0ROMETHYLB ENZOYL)P IPERAZI N- I -YL]PYRI DAZI NE-

3-CARBOXYLIC ACID (3-METHYLBUTYL)AM IDE

Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxyliG acid (3-methylbutyl)amide in place of 6-

chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hyd roxyethyl)amide to react with

piperazin-1-y-(5-fluoro-2-trifluoromethylphenyl)methanone, the title compound was

obtained as a white powder (28.3% yield). 'H NMR (400 MHz, CDCI 3 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

6-[4-(4-FLUORO-2-TRI FLU OROMETHYLBENZOYL)PIPERAZIN-1 -YL]PYRI DAZI NE-

3-CARBOXYLIC ACID (3-METHYLBUTYL)AMI DE

Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid (3-methylbutyl)amide in place of 6-

chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)am ide to react with

piperazin-1 -yl-(4-fluoro-2-trifluoromethylphenyl)methanone, the title compound was

obtained as a white powder (63.8% yield). 'H NMR (400 MHz, CDCI 3 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-6-TRI FLUOROMETHYLBENZOYL)PIPERAZI N-I -YL]PYRIDAZINE-

3-CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE

Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid (3-methylbutyl)amide in place of 6-
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chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with
piperazin-1 -yl-(6 -fluoro-2-trifluoromethylphenyl)methanone, the title compound was
obtained as a white powder (16.8% yield). 'H NMVR (400 MHz, CDCI 3 6 8.06, 7.85,
7.57-7.55, 7.39-7.36, 7.01, 4.04-3.94, 3.86-3.79, 3.49, 3.44-3.36, 1.73-1.68, 1.52, 0.94.

EXAMPLE 15.37
6-[4-(2,6-DIFLUOROBENZOYL)PIPERAZIN-1 -YL]PYRIDAZINE-3-CARBOXYLIC

ACID (3-METHYLBUTYL)AMIDE

Following the procedure of Example 15, making variations only as required to
use 6-chloropyridazine-3-carboxylic acid (3-methylbutyl)amide in place of 6-
chloropyridazine-3-carboxylic acid 2-cyclopropyl-2-hydroxyethyl)amnide to react with
piperazin-1-yl-(2,6-d ifl uorophenyl)metha none, the title compound was obtained as a
white powder (42.2% yield). 1 H NMR (400 MHz, CDC13 5 8.07, 7.85, 7.44-7.38, 7.03-
6.97, 4.0-3.99, 3.86-3.83, 3.52-3.48, 1.73-1.67, 1.51, 0.94.

EXAMPLE 15.38
6-[4-(2,2,3,3-TETRAM ETHYLCYCLOPRO PAN ECARBO NYL)P I PERAZ IN- 1 -YLI-

PYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE
Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid (2-cyclopropylethyl)amide in place of 6-
chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)am ide to react with
p iperazi n-l1 yl-(2,2,3,3-tetramethylcyclopropyl)metha none, the title compound was
obtained as a white solid (35% yield). 1H NMR (400 MHz, CDC113 5 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 m/z
400 

EXAMPLE 15.39
6-[4-(2-TRI FLU ORO METHYLBENZOYL)PI PEAZI N-1 -YL] PYRI DAZI NE-3-

CARBOXYL IC ACID (2-M ETHYLCYCLOPROPYLMETHYL)AM IDE
Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid (2-methylcyclopropylmethyl)amicie in place of
6-chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hyd roxyethyl)am ide to react with
pi perazin- 1 -yI-(2-trifl uo romethyl phenyl)meth anone, the title compound was obtained as
a white solid (26% yield). 'H NMR (500 MHz, ODC13 8 8.06, 7.96, 7.75, 7.65, 7.58,
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7.38, 7.01, 4.04-4.10, 3.86-3.93, 3.6D-3.83, 3.25-3.42, 1.12, 1.05, 0.71-0.80, 0.64-0.72,

0.39-0.45, 0.25-0.30. MS m/z 448 

EXAMPLE 15.40

4-[6-(3-METHYLBUTYLCARBAMOYL)PYRI DAZI N-3-YL]PI PERAZI NE-i-

CARBOXYLIC ACID T-BUTYL ESTER

Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid (3-methylbutyl)amide in place of 6-
chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with

piperazine-1-carboxylic acid t-butyl ester, the title compound was obtained as a white

solid (83% yield). 1H NMR (500 MHz, CDCI 3 8 8.03, 7.86, 6.97, 3.75, 3.56-3.63, 3.49,

1.65-1.76, 1.52, 0.9'1. MS (ES+i) m/z 378 

EXAMPLE 15.41

6-[4-(2-TRI FLUOROM ETHYLBENZOYL)PI PERAZIN-1 -YL]PYRIDAZI NE-3-

CARBOXYLI C ACID (2-CYCLOBUTYLETHYL)AM IDE

Following the procedure of Example 15, making variations only as required to

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

piperazin-1 -yl-(2-trifluoromethylphenyl)methanone, the title compound was obtained as

a white powder (47% yield). 1 H NMR (300 MHz, CDC 3 8 8.02, 7.74, 7.73, 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. 13 C NMR (75 MHz,

CDCI 3 8 167.6, 134.3, 132.4, 129.5, 127.2, 127.0, 126.9, 126.8, 126.7, 125.5, 121.8,

112.6, 46.4, 44.6, 44.5, 41.3, 37.6, 36.5, 33.7, 28.3, 18.6. MS m/z 462.3 

EXAMPLE 15.42

6-[4-(2-TRI FLU OROM ETHYLB ENZOYL) PI PERAZI N- 1 -YL]PYRI DAZ IN E-3-

CARBOXYLIC ACID HEXYLAMIDE

Following the procedure of Example 15, making variations only as required to
use 6-chloropyridazine-3-carboxylic acid hexylamide in place of 6-chloropyridazine-3-

carboxylic acid (2-cyclopropyl-2-hyd roxyethyl)amide to react with piperazin-1 -yl-(2-

trifluorom ethyl-phenyl)m etha none, the title compound was obtained as a white powder

yield). 1H NMR (300 MHz, CDCI 3 8 8.02, 7.85, 7.72, 7.56, 7.34, 6.97, 4.00, 3.90-
3.64, 3.48-3.28, 1.58, 1.29, 0.85. 13C NMR (75 MHz, ODC13 6167.6, 162.9, 160.0,
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145.5, 134.3, 132.8, 129.5, 127.6, 127.2, 126.9, 125.4, 46.4, 44.6, 44.4, 41.3, 39.4,

31.5, 29.5, 26.6, 22.6, 14.0. MS m/z 464 1).

EXAMPLE 15.43

6-[4-(2-TRI FLUO0ROMETHYLBENZOYL)PI PE RAZI N- 1 -YL]PYRIDAZINE-3-

CARBOXYLIC AC!ID (3-CYCLOBUTYLPROPYL)AMI DE

Following the procedure of Example 15, making variations only as required to

use 6-chloropyridazine-3-carboxylic acid (3-cyclobutylpropyl)amide in place of 6-
chloropyridazine-3-carboxylic acid (2-cyclopropyl-2-hydroxyethyl)amide to react with
pi perazin-1 -yI-(2-trifl uoromethylphenyl)metha none, the title compound was obtained as

a white powder (28% yield). 'H NMR (300 MHz, ODC13 8 8.03, 7.85, 7.73, 7.57, 7.34,
6.99, 4.05, 3.89-3.65, 3.45, 3.33, 2.27, 1.99, 1.76, 1.58-1.39. 130C NMVR (75 MHz,

CDC13 8 167.6, 162.8, 159.9, 145.4, 134.2, 132.4, 129.5, 127.2, 126.9, 126.7, 112.7,

46.4, 44.6, 44.5, 41.2, 39.4, 35.7, 34.1, 28.3, 27.2, 18.4. MS m/z 475.9 

EXAMPLE 15.44

6-[4-(2-TRI FLU OROM ETHYLBENZOYL)PI PERAZI N-i -YL] PYRI DAZINE-3-

CARBOXYLIC ACID HEPTYLAM IDE

Following the procedure of Example 15, making variations only as required to
use 6-chloropyridazine-3-carboxylic acid heptylamide in place of 6-chloropyridazine-3-

carboxylic acid (2-cyclopropyl-2-hydroxyethyl)am ide to react with piperazin-1 -yl-(2

trifluoromethyl-phenyl)methanone, the title compound was obtained as a white powder

(41% yield). 1H NMR (300 MHz, CDC13)58.05, 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. 13 C NMR (75 MHz, CDC13 8 167.6, 162.9,
160.0, 145.5, 134.3, 132.4, 129.5, 126.9, 126.3, 125.4, 121.8, 112.6, 46.4, 44.5, 41.3,
39.4, 31.7, 29.6, 29.0, 26.9, 22.6, 14. 1. MS m/z 478.2 1).

EXAMPLE 15.45
6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1 -YL]PYRIDAZINE-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)am ide in place of 6-
chloropyridazine-3-carboxylic acid (3-cyclobutylpopyl)amide to react with piperazin-1 

yl-(2-trifluoromethyl-phenyl)methanone, the title compound was obtained as a white
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powder (21% yield). 1H NMR (300 MHz, CDCIs) 8 8.03, 7.86, 7.72, 7.58, 7.34, 6.98,
4.05, 3.89-3.62, 3.48-3.31, 1.64-1.41, 1.20, 0.60, 0.39-0.30, -0.04. 1 C NMR (75 MHz,
CDCI3 5 167.6, 162.9, 160.0, 145.4, 134.3, 132.4, 129.5, 127.2, 126.9, 126.7, 125.4,
121.8, 112.6, 46.4, 44.6, 44.4, 41.2, 39.5, 34.4, 29.4, 27.0, 10.7, 4.4. MS m/z
476.1 

EXAMPLE 16

SYNTHESIS OF 4-METHYL-2-({6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-

1-YL]PYRIDAZINE-3-CARBONYL}AMINO)PENTANOIC ACID

Lithium hydroxide monohydride (25 mg, 0.595 mmol) was added to a solution
of 4 -methyl-2-({6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carbonyl}-

amino)pentanoic acid methyl ester (130 mg, 0.256 mmol) in tetrahydrofuran (3 mL) and
water (1.5 mL), the reaction mixture was stirred at ambient temperature for 3 hours,
THF was removed by evaporation, the residue was adjusted with 5% citric acid to pH
about 6, and diluted with ethyl acetate, washed with water and brine, dried (Na 2SO 4

and concentrated to afford 4 -methyl-2-({6-[4-(2-trifluoromethylbenzoyl)piperazin-1-

yl]pyridazine-3-carbonyl}amino)pentanoic acid (94 mg, 1H NMR (400 MHz,

CDCI3 8 8.17, 8.02, 7.78, 7.66-7.53, 7.38, 6.99, 6.72, 4.88-4.73, 4.25-3.60, 3.44-3.21,
1.79-1.06, 1.33-1.19, 1.03, 0.99.

EXAMPLE 17

SYNTHESIS OF 6-{4-[1-(2-TRIFLUOROMETHYLPHENYL)ETHYL]PIPERAZIN-1 -YL}-
PYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

HYDROCHLORIDE

Titanium isopropoxide (0.6 mL, 2.0 mmol) was added to a solution of 6-
piperazin-l-yl-pyridazine-3-carboxylic acid 2-(cyclopropylethyl)amide (282 mg, 1.02
mmol) and 2-(trifluoromethyl)acetophenone (0.23 mL, 1.53 mmol) in THF (3 mL). The
resulting mixture was stirred at ambient temperature for 4 hours. Sodium
cyanoborohydride (130 mg, 1.96 mmol) was added, and stirring was continued for
another 13 hours. Aqueous sodium hydroxide (2.0 mL, 1.0 M) was added. After stirred
for 5 minutes at ambient temperature, the reaction mixture was diluted with ethyl
acetate (50 mL), and then washed with water and brine. The organic layer was dried
over anhydrous Na 2SO4 and concentrated. Purification via flash chromatography

afforded 2 -trifluoromethylphenyl)ethyl]piperazin-1-yl}-pyridazine-3-carboxylic

acid (2-cyclopropylethyl)amide (126 mg). This product was dissolved in CH 2CI2 (2 mL)
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and HCI in ether (7 M, 0.2 mL, 1.4 mmol) was then added. This mixture was kept at

ambient temperature for 2 hours. The white precipitate was collected by filtration and

washed with ether and dried in vacuo to yield the title compound as a white solid (104

mg, 21% yield). m.p. 158-163 C. 'H NMR (300 MHz, DMSO-d 6 8 12.10, 8.81, 8.67,

7.90-7.81, 7.64, 7.40, 4.70-2.85, 1.69, 1.38, 0.72-0.58, 0.40-0.32, 0.023-0.02. MS

m/z 374.3 (M+1-HC).

EXAMPLE 18

SYNTHESIS OF 6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-

YL]PYRIDAZINE-3-CARBOXYLIC ACID (2-OXO-2-PHENYLETHYL)AMIDE

To a solution of 6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-

carboxylic acid (2-hydroxy-2-phenylethyl)amide (0.517 g, 1.03 mmol) in

dichloromethane (10 mL), 1,1,1-triacetoxy-1,1-dihydro-1,2-benziodoxol-3(1H)-one

(0.53 g) was added in one portion under stirring in a cold water bath. After stirred in a

cold water bath for 15 minutes and then at ambient temperature for 2 hours, the

reaction mixture was diluted with diethyl ether (20 mL). The mixture was poured into a

solution of sodium thiosulfate (1.176 g, 7.44 mmol) in saturated aqueous sodium

biocarbonate (29 mL). The mixture was extracted with ethyl acetate (100 mL). The

organic layer was washed with saturated aqueous NaHCO 3 (2 x 15 mL) and water (2 x

15 mL). The combined aqueous washes were then extracted with ethyl acetate (2 x 

mL). The combined organic phases were dried over Na2SO4 and filtered, the solvent

was then removed in vacuo. The crude product was purified by column

chromatography, which was sequentially eluted with hexane:ethyl acetate 

hexane:ethyl acetate and pure ethyl acetate. The product was obtained as a

white powder (0.261 g, 51% yield). m.p. 196-1980C. 1H NMR (300 MHz, CDCI3) 

8.72, 7.97-8.06, 7.74, 7.47-7.66, 7.36, 6.99, 4.96, 4.02-4.11, 3.70-3.92, 3.27-3.42. 13C

NMR (CDCI 3 193.4, 167.7, 163.4, 160.0, 145.1, 134.6, 134.2, 134.0, 132.4, 129.6,

128.9, 128.0, 127.2, 126.9, 126.8, 112.3, 46.4, 44.7, 44.4, 41.3. MS (ES+)m/z 498

EXAMPLE 19

SYNTHESIS OF ACETIC ACID 1-PHENYL-2-({6-[4-(2-TRIFLUOROMETHYL-

BENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-CARBONYL}AMINO)ETHYL ESTER

To a solution of 6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-
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carboxylic acid (2-hydroxy-2-phenylethyl)amide (50 mg, 0.1 mmol) in chloroform (2

mL), acetic anhydride (0.25 mL), triethylamine (0.25 mL) and 4-dimethylaminopyridine

(18 mg) were added. After stirred at ambient temperature for 6 hours, the reaction

mixture was diluted with ethyl acetate (100 mL), washed with water (3 x 10 mL) and

dried over Na 2SO4 The crude product obtained after removal of the solvent was

purified by column chromatography eluted sequentially with hexane:ethyl acetate 1:1

and 1:2 to give a white powder (49.6 mg, 91.5% yield). 'H NMR (500 MHz, CDC13) 8

8.10, 8.04, 7.75, 7.65, 7.57, 7.40-7.28, 7.00, 5.92, 4.07, 3.98, 3.90, 3.82-3.68, 3.36,

2.10. MS m/z 508 

EXAMPLE 19.1

ACETIC ACID 1,1-DIMETHYL-3-({6-[4-(2-

TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]-PYRIDAZINE-3-

CARBONYL}AMINO)PROPYL ESTER

Following the procedure of Example 19, making variations only as required to

use 6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid (3-

hydroxy-3-methylbutyl)amide in place of 6-[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

(500 MHz, CDCI3 8 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 m/z 508 

EXAMPLE 

SYNTHESIS OF 6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-

YL]PYRIDAZINE-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 

mL) was added sodium hydride (5.0 mg, 0.19 mmol), followed by methyl iodide (15 mL,

0.26 mmol). The reaction mixture was stirred at ambient temperature for 16 hours and

then the solvent was removed. The gummy material was diluted with dichloromethane

mL), washed with water (2 x 2 mL), dried over MgSO 4 and filtered off the solid. After

the solvent was concentrated into dryness, the crude material was subjected to column

chromatography eluted sequentially with ethyl acetate:hexane and ethyl acetate

to obtain 25.3 mg of the product as solid. m.p. 65-680C. 'H NMR (300 MHz,
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CDC13) 5 7.73-7.69, 7.62, 7.53, 7.33, 6.98-6.93, 4.18-3.59, 3.48, 3.41, 3.37-3.26, 3.18,

3.03-2.98, 1.76, 0.98, 0.75. 13C NMR (75 MHz, CDC13) 8 167.6, 166.4, 158.9, 149.8,

149.3, 134.3, 132.4, 129.5, 129.4, 129.3, 129.1, 127.2, 126.9-126.7, 112.7, 88.1, 61.7,

61.4, 52.7, 52.0, 46.4, 44.7, 44.6, 44.5, 44.4, 41.3, 41.2, 40.5, 35.8, 35.3, 35.0, 26.0,

25.9, 25.7. MS m/z 508 

EXAMPLE 21

SYNTHESIS OF 6-[3,5-DIMETHYL-4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-

1-YL]PYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

To a solution of 6-(3,5-dimethylpiperazin-1-yl)pyridazine-3-carboxylic acid (2-

cyclopropylethyl)amide (0.40 g, 1.33 mmol) in dichloromethane (15 mL) was added

diisopropyl ethylamine (0.34 g, 0.46 mL, 2.66 mmol) followed by 2-

trifluoromethylbenzoyl chloride (0.31 g, 0.22 mL, 1.46 mmol) at ambient temperature.

The reaction solution was stirred for 16 hours and poured into cold water (10 mL). The

organic layer was extracted with dichloromethane (50 mL) and washed with saturated

solution of NaHCO 3 (2 x 10 mL) and dried over MgSO 4 After filtration, the filtrate was

concentrated in vacuo. The crude material was purified by column chromatography

eluting with ethyl acetate (100%) to obtain 0.18 g of colorless solid (28% yield). 1H

NMR (300 MHz, CDCI) 8 8.03-7.91, 7.70, 7.63-7.49, 7.32, 6.99-6.95, 5.00, 4.39-4.22,

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. 3C NMR 

MHz, CDC13) 8 168.0, 163.0, 160.9, 144.9, 132.3, 131.9, 129.4, 129.3, 127.2, 127.0,

126.8, 111.5, 50.4, 49.1, 48.7, 48.5, 48.2, 45.5, 45.3, 39.6, 34.6, 20.2, 19.5, 8.6, 4.2.

EXAMPLE 22

SYNTHESIS OF 6-[2,5-DIMETHYL-4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-

1-YL]PYRIDAZINE-3-CARBOXYLIC ACID PENTYLAMIDE

To a mixture of 6-chloropyridazine-3-carboxylic acid pentylamide (304 mg, 1.00

mmol) in 2-propanol (12 mL) was added 2,5-dimethylpiperazine (1.37 g, 12.0 mmol).

The reaction mixture was refluxed for 2 days. Another 0.25 g of 

and 1.0 mL of triethylamine were added to the reaction mixture and heating was

continued for another 24 hours. After the reaction mixture was cooled to ambient

temperature and the solvent was removed by rotary evaporator. To the

dichloromethane solution of the crude material (20 mL) was added the solution of 2-

trifluoromethylbenzoyl chloride (0.63 g, 3.00 mmol) in dichloromethane (20 mL) and the



WO 2005/011655 PCT/US2004/024548

reaction mixture was stirred at ambient temperature for 16 hours. The organic layer

was diluted with dichloromethane (50 mL) and then washed with 10% HCI, dried over

MgSO 4 After filtration, the filtrate was concentrated in vacuo. The crude material was

purified by column chromatography eluting with ethyl acetate (100%) to afford 300 mg

(31% yield) of the product as a colourless solid. 1H NMR (300 MHz, CDCI3 5 7.74-

7.43, 7.36-7.24, 5.17-5.04, 4.91-4.79, 4.52, 4.52, 3.68-3.57, 3.54-3.44, 3.39-3.11, 2.93,

2.85-2.71, 1.36-1.31, 1.27-1.15, 1.23-1.05.

EXAMPLE 23

SYNTHESIS OF 2-{4-[6-(2-CYCLOPROPYLETHYLCARBAMOYL)PYRIDAZIN-3-

YL]PIPERAZINE-1-CARBONYL}BENZOIC ACID

Lithium hydroxide monohydrate (0.066 g, 1.57 mmol) was added to a solution

of 2-{4-[6-(2-cyclopropylethylcarbamoyl)pyridazin-3-yl]piperazine-1-carbonyl}benzoic

acid methyl ester (0.230 g) in tetrahydrofuran (10 mL) and water (5 mL) stirred at

ambient temperature overnight. THF was removed in vacuo, the residue was dissolved

in ethyl acetate (100 mL), neutralized by addition of 5% HCI solution, washed with

brine, dried over anhydrous Na2SO4 and concentrated. The residue was recrystallized

from dichloromethane and hexanes to yield 0.107 g of the title compound (42% yield).
1H NMR (300 MHz, CDCI3 8.67, 9.07-7.87, 7.54, 7.41, 7.26-7.24, 6.95, 4.12-3.27,

1.55-1.40, 0.77-0.64, 0.50-0.34, 0.13-0.01; 13C NMR (75 MHz, CDC13) 8 170.7, 168.2,

163.2, 159.9, 145.0, 137.7, 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 m/z 424.2 

EXAMPLE 24

SYNTHESIS OF 6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-

YL]PYRIDAZINE-3-CARBOXYLIC ACID 2,2-

(DIMETHYLCYCLOPROPYLMETHYL)AMIDE

To a solution of 6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-

carboxylic acid (1.00 mmol) 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-dimethylamino-propyl)-3-ethylcarbodiimide hydrochloride (0.384

mg, 2.00 mmol). The resulting mixture was stirred for 15 min, then 2,2-

(dimethylcyclopropyl)methylamine (0.149 mg, 1.5 mmol) was added. The stirring was

continued for another 24 h. The reaction mixture was diluted with dichloromethane
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(100 mnL), washed sequentially with water and brine, then dried over anhydrous

Na2SO4 and concentrated. Purification by flash chromatography over silica gel (ethyl

acetate) and recrystallization from ethyl acetate and hexanes afforded the title

compound (0.089 g, m.p. 132-1340C. 'H NMR (300 MHz, ODC13 8 8.06-8.02,

1.90-7,80, 7.75, 7,64-7.52, 7.34, 6.98, 4.05-3.33, 1.11, 1.04, 0.89-0.79, 0.50-0.46,

0. 16-0.13; 130C NMR (75 MHz, CDC13 8 167.6, 162.7, 159.9, 145.4, 134.2, 132.3,

129.5, 127.2, 126.8, 125.4, 121-8, 112-5, 46.3, 44-6, 44.4, 40.5, 27-1, 23.5, 19.9, 18.7,

15.9; MS (ES4-) m/z 462 

EXAMPLE 24.1

6-[4-(2-TRI FLU ORO METHYLB ENZOYL)P I PERAZ IN-1 -YL] PYRI DAZI N E-3-

CARBOXYLIC ACID (2-THIOPHEN-2-YL-ETHYL)AMIDE

Following the procedure of Example 24, making variations only as required to

use 2-thiophen-2-yl-ethylamine in place of 2,2-(dimethylcyclopropyl)methylamine to

react with 6-(4-(2-trifiuoromethylbenzoyl)piperazin-1 -yllpyridazine-3-carboxylic acid, the

title compound was obtained as a white powder (40% yield). 'H NMR (300 MHz,

C~DC3 6 8.01, 7.73, 7.58, 7.34, 7.12, 6.98, 6.90, 6.84, 4.03, 3.89-3.55, 3.33, 3.12. 13C

NMR (75 MHz, CDCI 3 8 167.6, 163.1, 160.0, 145.2, 141.1, 134.2, 132.4, 129.5, 127.2,

127.0, 126.9, 125.3, 123.9, 121.8, 112.5, 46.4, 44.6, 44.4, 41.3, 40.9, 30.9. MS (Es+)

m/z 490.0 

EXAMPLE 24.2

6-[4-(2-TRIFLUOROMETHYLBENZOYL)PI PERAZIN-1 -YLIIPYRIDAZI NE-3-

CARBOXYLIC ACID (6-CHLOROPYRIDAZIN-3-YL)AMIDE

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-trifluoromethylbenzoyl)piperazin- 1-yljpyridazine-3-carboxylic acid, the

title compound was obtained as a white powder yield). 'H NMR (300 MHz, C~DC3

10.75, 8.62, 8.06, 7.75-7.50, 7.36, 7.03, 4.12-3.76, 3.36. 13 C NMR (75 MHz, 00013)

5 167.7, 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 (ESI) m/z 492.1 (M +I

1).
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EXAMPLE 

SYNTHESIS OF 6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-

YL]PYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYL-2-OXOETHYL)AMIDE

Dess-Martin periodinane (0.55 g, 1.3 mmol) was added to a solution of 

trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid (2-cyclopropyl-2-

hydroxyethyl)amide (0.50 g, 1.07 mmol), the resulting reaction mixture was stirred at

ambient temperature for 2 h, then diluted with ethyl acetate, sequentially washed with

Na2 S203 solution, saturated NaHCO 3 and brine. The organic layer was dried over

anhydrous Na2SO 4 and concentrated. The residue was purified by flash

chromatography and recrystallized from ethyl acetate-hexanes to give the title

compound in 87% yield (0.43 1H NMR (300 MHz, CDC13) 6 8.45-8.41, 8.02, 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 

MHz, CDC13) 6 204.4, 167.6, 163.1, 159.8, 144.9, 134.2, 132.3, 129.5, 129.0, 127.5,

127.2, 126.9, 121.8, 118.1, 112.4, 49.5, 46.3, 44.6, 44.4, 41.2, 18.7, 11.4. MS (ES+)

m/z 462.0 

EXAMPLE 26

SYNTHESIS OF 6-[4-(2-SULFAMOYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-

CARBOXYLIC ACID (3-METHYLBUTYL)AMIDE

To an ice-cold solution of 6-[4-(2-methanesulfonylbenzoyl)piperazin-1-

yl]pyridazine-3-carboxylic acid (3-methylbutyl)amide (0.078 g, 0.17 mmol) in 5 mL of

THF cooled was added methyl magnesium chloride (0.071 mL, 0.212 mmol). The

resulting mixture was stirred for 15 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 

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 ethyl 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). 1H NMR (300 MHz, CDCI 3 8 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, CDC13) 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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m/z 460.1 

EXAMPLE 27

SYNTHESIS OF 6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-

YL]PYRIDAZINE-3-CARBOXYLIC ACID (4-CHLOROPHENYL)AMIDE

2-Chloro-4,6-dimethoxy-1,3,5-triazine (0.105 g, 0.60 mmol) was added to a

cooled (0 solution of 6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-

carboxylic acid (0.190 g, 0.50 mmol) and methylmorpholine (0.07 mL, 0.63 mmol) in

THF (10 mL). The reaction mixture was stirred at 0°C for 15 min, and then at ambient

temperature for 1 h. 4-Chloroaniline (0.0765 g, 0.60 mmol) was then added. After

stirring at ambient temperature for 20 h, the reaction mixture was diluted with ethyl

acetate (100 mL), washed with water, brine, dried over anhydrous Na2SO4 and

concentrated. Purification by flash chromatography and recrystallization from ethyl

acetate/hexanes afforded the title compound in 67% yield (0.164 1H NMR (300

MHz, CDCI1) 8 9.79, 8.08, 7.82-7.55, 7.36-7.28, 7.02, 4.10-4.00, 3.93-3.68, 3.35. 13C

NMR (75 MHz, CDCI3 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 m/z 490.1 

EXAMPLE 27.1

6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-

CARBOXYLIC ACID (5-CHLOROPYRIDIN-2-YL)AMIDE

Following the procedure of Example 27, making variations only as required to

use 2-amino-5-chloropyridine in place of 4-chloroaniline, the title compound was

obtained as a white powder (36% yield). 1H NMR (300 MHz, CDC13) 5 10.32, 8.32,

8.27, 8.08, 7.83-7.47, 7.36, 7.02, 4.11-4.03, 3.92-3.71, 3.36. 13C NMR (75 MHz, CDCI3
8 167.6, 161.4, 160.0, 149.4, 146.9, 144.4, 137.8, 134.1, 132.4, 129.5, 127.2, 126.9,

126.8, 126.7, 125.4, 121.8, 114.5, 112.2, 46.3, 44.5, 44.3, 41.2. MS (ES+)m/z 491.0

EXAMPLE 27.2

6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-

CARBOXYLIC ACID (2,2-DIFLUORO-2-PYRIDIN-2-YLETHYL)AMIDE

Following the procedure of Example 27, making variations only as required to
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use 2,2-difluoro-2-pyridin-2-ylethylamine in place of 4-chloroaniline, the title compound

was obtained as a white powder 'H NMR (300 MHz, ODC13 6 8.65, 8.27, 8.01,

7.81-7.46, 7.38-7.32, 6.96, 4.43-4.31, 4.12-3.64, 3.32. NMR (75MHz, CDd13

167.6, 163.3, 159.9, 153.4, 153.1, 149.4, 144.8, 137.2, 134.2, 132.3, 129.5, 127.4,

127.2, 126.9, 126.8, 126.7, 126.3, 125.4, 125.2, 121.95, 121.81, 120.6, 120.5, 118.7,

115.5, 112.4, 46.3, 44.5, 44.4, 43.4, 43.0, 42.6, 41.2; MS m/z 521.2 1).

EXAMPLE 27.3

6-[4-(2-TR I LUO ROM ETHYLBENZOYL)P IPERAZ IN-1 -YL] PYRI DAZI NE-3-

CARBOXYLIC ACID 2-DIFLUORO-2-PHENYLETHYL)AMIDE

Following the procedure of Example 27, making variations only as required to

use 2,2-difluoro-2-phenylethylamine in place of 4-chloroaniline, the title compound was

obtained as a white powder 'H NMR (300 MHz, ODC13 6 8.17, 8.00, 7.71, 7.64-

7.50, 7.41-7.27, 6.97, 4.17-4.01, 3.89-3.66, 3.33. 130C NMR (75 MHz, CDCI3 6 167.6,

163.2, 159.9, 144.6, 134.6, 134.1, 132.3, 130.3, 129.5, 128.5, 127.3, 127.2, 126.8,

125.3, 121.8, 120.3, 117.1, 112.4, 46.3, 45.3, 44.5, 44.3; MS m/z 520.2 

EXAMPLE 27.4

6-[4-(2-TR I FLUO0ROM ETHYLBENZOYL)P I PERAZIN-1 -YL] PYRI DAZI N E-3-

CARBOXYLIC ACID jj2-(3-FLUOROPHENYL)-2-HYDROXYETHYLAMIDE

Following the procedure of Example 27, making variations only as required to

use 2-amino-i -(3-fluorophenyl)ethanol in place of 4-chloroaniline, the title compound

was obtained as a white powder m.p. 117-119 'H NMR (300 MHz, ODC13 a

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. '3G

NMR (75MHz, CDC13 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

m/z 518.-3 I).

EXAMPLE 28

SYNTHESIS OF 6-[4-(2-TRI FLUOROMETHYLBENZOYL) PJPERAZIN- 1-

YL]PYRIDAZINE-3-CARBOXYLIC ACID PYRI DIN-2-YLAMIDE

To a solution of 6-[4-(2-trifluoromethylbenzoyl)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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mL). The reaction mixture was refluxed at 70°C for 17.5 h. The mixture was

evaporated and the residue was dried overnight. The dried residue was dissolved in

dichloromethane (8 mL) as an acid chloride stock solution for the next step reaction.

To a solution of 2-aminopyridine (0.038 g, 0.395 mmol) and triethylamine (0.1

mL) in dichloromethane (2 mL) was added above acid chloride stock solution (0.1315

M, 2 mL, 0.263 mmol) dropwise at ambient temperature. The reaction mixture was

stirred at ambient temperature for 4 h and then diluted with ethyl acetate (100 mL),

washed sequentially with water and brine. The organic layer was dried over Na 2SO 4

and evaporated. The crude product was purified by column chromatography to afford

the title compound in 37% yield (0.044 'H NMR (300 MHz, CDCI3 8 10.30, 8.35,

8.09, 7.75-6.69, 7.65-7.52, 7.35, 7.09-6.96, 4.10-4.02, 3.92-3.71, 3.35. "C NMR 

MHz, CDCI 3 167.7, 161.5, 160.1, 151.1, 148.3, 144.8, 138.2, 134.2, 132.4, 129.6,

127.2, 126.9, 126.8, 125.5, 121.8, 119.9, 114.0, 112.2, 46.4, 44.6, 44.3, 41.3. MS

m/z 457.3 

EXAMPLE 28.1

6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRI DAZI NE-3-

CARBOXYLIC ACID PYRIDAZIN-3-YLAMIDE

Following the procedure of Example 28, making variations only as required to

use pyridazin-3-ylamine in place of 2-aminopyridine to react with 

trifluoromethylbenzoyl)-piperazin-1-yl]pyridazine-3-carbonyl chloride, the title

compound was obtained as a white powder (17.3% yield). 'H NMR (300 MHz, CDCI 3

8 10.81, 9.05, 8.70, 8.13, 7.87-7.57, 7.39, 6.95, 4.16-3.80, 3.40. 13C NMR (300 MHz,

CDCI3 167.7, 162.3, 160.1, 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 m/z 458.3 

EXAMPLE 28.2

6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-YL]PYRIDAZINE-3-

CARBOXYLIC ACID (2-PYRIDIN-2-YLETHYL)AMIDE

Following the procedure of Example 28, making variations only as required to

use 2-pyridin-2-ylethylamine in place of 2-aminopyridine to react with 

trifluoromethyl-benzoyl)piperazin-1-yl]pyridazine-3-carbonyl chloride, the title

compound was obtained as a white powder m.p. 151-154 'H NMR (300

MHz, DMSO-d 6 8 9.07, 8.78, 8.43, 7.99-7.61, 7.52, 7.34, 3.79-3.60, 3.35-3.14. MS



m/z 485.3 

EXAMPLE 29

SYNTHESIS OF 6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-

YL]PYRIDAZINE-3-CARBOXYLIC ACID (BENZO[1,3]DIOXOL-5-YL-METHYL)AMIDE

A. A solution of 6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-

carboxylic acid (0.300 g, 0.789 mmol) in dichloromethane (12 mL) and THF (6 mL) was
cooled to 0°C. N-Methylmorpholine (0.806 g, 0.789 mmol) was charged, followed by
dropwise addition of isobutyl chloroformate (0.109 g, 0.789 mmol). After stirred at
0°C for 20 min and at ambient temperature for 1.5 h, the mixture was evaporated. The
residue was dissolved in dichloromethane (60 mL) and the solution was cooled down
to 0"C. Water (5 mL) was added to the solution at stirring. The mixture was soon
trasfered into a 100 mL separation funnel. After quickly separated from water, the
organic layer was evaporated at 10°C. The dry residue was then dissolved in dry
dichloromethane (15 mL) and ready for next step reaction.

B. To the above mixed anhydride stock solution (0.053 M, 5 mL, 0.263
mmol) was added a solution of piperonylamine in dichloromethane (0.5 M, 0.52 mL,
0.26 mmol) drop wise at ambient temperature in 5 min. The reaction was stirred at
ambient temperature for 16 h. The mixture was evaporated and dried under reduced
pressure to give the title compound in 93% yield (0.136 g).

EXAMPLE 

SYNTHESIS OF 6-[4-(2-TRIFLUOROMETHYLBENZOYL)PIPERAZIN-1-

YL]PYRIDAZINE-3-CARBOXYLIC ACID (PYRIDIN-2-YL-METHYL)AMIDE

A mixture of 6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-

carboxylic acid methyl ester (0.099 g, 0.25 mmol), pyridin-2-yl-methylamine (0.7 mL)
and sodium cyanide (0.245 g, 0.5 mmol) was stirred at ambient temperature overnight
and purified by column chromatography to yield the title compound in 48% yield (0.057

m.p.179-181 C. 'H NMR (300 MHz, CDC13) 8 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, CDC3) 8 167.6, 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 m/z 471 
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EXAMPLE 30.1

6-[4-(2-TRI FLUO0ROM ETHYLBENZOYL)PI PERAZI N-i1 -YL]PYRI DAZI N E-3-

CARBOXYLIC ACID (2-BENZO[1 ,3]DIOXOL-5-YL-ETHYL)AM IDE

Following the procedure of Example 30, making variations only as required to

use 2-benzo[1 ,3]dioxol-5-ylethylamine in place of pyridin-2-ylmethylamine, the title

compound was obtained as a white powder m.p. 162-164'C. 'H NMR (300

MHz, CDCI 3 6 8.02, 7.89, 7.72, 7.64-7.51, 7.34, 6.97, 6.72-6.63, 5.89, 4.10-3.63, 3.34-

3.31, 2.81. 13 C NMR (75 MHz, CDCI 3 8 167.6, 163, 159.9, 147.7,146.1, 145.2, 134.2,

132.4, 132.3, 129.5, 127.2, 127.1, 126.9, 126.8, 126.7, 121.6, 112.4,109.0,108.4,

100.8, 46.3, 44.5, 44.4, 41.2, 40.8, 35.5. MS m/z 528.2 

EXAMPLE 31

SYNTHESIS OF 6-[4-(2-TRI FLUOROMETHYLTHIOBENZOYL)PIPERAZIN-1 -YL]-

PYRIDAZINE-3-CARBOXYLIC ACID (2-CYCLOPROPYLETHYL)AMIDE

A. A mixture of 4-(2-trifluorom ethyl benzoyl)piperazine- 1 -carboxylic acid

tert-butyl ester 3.58 g, 10.0 mmol) and Lawesson's reagents (2.12 g, 5.2 mmol) in

toluene was heated to ref lux for 4 h, and then concentrated. The residue was purified

by flash column chromatography to yield 4-(2-trifluoromethylthiobenzoyl)peperazine-1-

carboxylic acid tert-butyl ester (2.87 g, 1H NMR (300 MHz, ODC13 8 7.64, 7.54,

7.42, 7.21, 4.53-4.45, 4.27-4.19, 3.71-3.25, 1.42.

B. A solution of 4-(2-trifluoromethylthiobenzoyl)piperazine-1 -carboxylic acid

tert-butyl ester (2.1 g, 5.61 mmol) in dichloromethane and trifluoroacetic acid (30 mL,

2:1) was stirred at ambient temperature overnight, the solvents were removed by

evaporation. The residue was dissolved in ethyl acetate, and washed with aqueous

saturated NaHCO3 and brine, dried over anhydrous Na2SO 4 and concentrated to give

piperazin-1 -yI-(2-trifluoromethylphenyl)methanethione (1.47 g, 5.36 mmol) which was

used directly for next step without further purification.

C. A mixture of piperazin-1 -yl-(2-trifluoromethyphenyl)methanethione (1.1

g, 4.0 mmol), 6-chloropyridazine-3-carboxylic acid (2-cyclopropylethyl)amide (0.98 g,

3.98 mmol), K2C03 (0.83 g, 6.0 mmol) and n-Bu 4NI (0.010 g) in dioxane (10 mL) was

heated to reflux for 21 h, and then concentrated. The residue was purified by column

chromatography and recrystalization from ethyl acetate and hexanes to afford the title

compound in 76% yield (1.42 mn.p. 117-120 00. 'H NMR (300 MHz, CDCI 3 858.05-

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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0.35, 0.07-0.01. 130 NMR (75MHz, CDCI,) 6 197.0, 162.8,159.6, 145.6, 140.2,132.4,

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 m/z 464.0 

EXAMPLE 32

The following compounds are synthesized by the synthetic processes as

described above:

6-[4-(2-Trifluoromethylbenzoyl)piperazin- 1-yl]pyridazine-3-carboxylic acid (2-

phenoxyethyl)a mide;

6-t4-(2-Trifluoromethylbenzoy~piperazin-1 -y(lpyridazine-3-carboxylic acid f3-(4-

fluorophenyi)propyflamide;

1 -(4-Fluorophenyl)ethyll-3-{6-[4-(2-trifluoromethyibenzoyl)piperazin- 

yl~pyridazin-3-yI~urea;

1 -[3-(4-Fluorophenyl)propyl]-3-{6-[4-(2-trifluoromethylbenzoyl)piperazin-1 

yl]pyridazin-3-yIlurea;

3-Cyclopentyl-N-{6-[4-(2-trifluoromethylbenzoy)pi perazin- 1 -yl]pyridazin-3-

yllpropionamide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -ylllpyridazine-3-carboxylic acid

phenethylamide;

6-[4-(2-Trifluoromethylbenzoyl )piperazin-1I-yllpyridazine-3-carboxylic acid 

trifluoromethylpyridin-2-yl)amide;

6-[4-(2-Trifiuoromethylbenzoyl)piperazin-1 -yI]pyridazine-3-carboxylic acid (4-

carbamoylphenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin- I -yl]pyridazine-3-carboxylic acid (3-

carbamoylphenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yljpyridazine-3-carboxylic acid m-

tolylamide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yIlpyridazine-3-carboxylic acid p-

tolylamide;

6-[4-(2-Trifiuoromethylbenzoyl)piperazin-1 -yi]pyridazine-3-ca rboxylic acid o-

tolylamide;

6-[4-(2-Trifluoromethylbenzoyl)pi perazin-1 -yl]pyridazine-3-carboxylic acid (2-

propylphenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yi-pyridazine-3-carboxylic acid (4-

propylphenyl)amide;
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6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yI]pyridazine-3-carboxylic acid (4-

isopropylphenyl)amide;

6-[4-(2-TrifluoromethylbenzoyI)piperazil-1 -yIlpyridazine-3-carboxylic acid (2-

isopropylphenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazil-1 -yflpyridazine-3-carboxylic acid (2-

chloro-phenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yllpyridazine-3-carboxylic acid (2-

cyano-3-fluorcphenyl)amide;

6-[4-(2-Trifiuoromethylbenzoyl)piperazil- 1 -yljpyridazine-3-carboxylic acid (2,4-

dimethylphenyl)amide;

6-14-(2-Trifuoromethylbenzoyl)piperazifl-1 -yI]pyridazine-3-carboxylic acid 

dimethylphenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazil-1 -yl]pyridazine-3-carboxylic acid (2,6-

dimethylphenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yllpyridazine-3-carboxylic acid (2,3-

dimethyiphenyl)amide;

6-[4-(2-Trifluoromethylbeflzoyl)piperazifl-1 -yl]pyridazine-3-carboxylic acid 

dimethylphenyl)amide;

6-{4-(2-TrifluoromethylbenzoyD~piperazil-1 -yI]pyridazine-3-carboxylic acid (3,4-

dimethyl-phenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-I -yI]pyridazine-3-carboxylic acid (4-

ethyl-phenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazil-1 -yIlpyridazine-3-carboxylic acid (2-

ethyl-phenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazil-1-yI]pyridazine-3-carboxylic acid (3-

fluoro-2-methylphenyl)amide;

6-[4-(2-TrifluoromethylbenzoyI)piperazifl-1 -yl~pyridazine-3-carboxylic acid (2-

fiuoro-4-methylphenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazil-1 -yl]pyridazine-3-carboxylic acid (4-

fluoro-2-methylphenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazifl-1 -yllpyridazine-3-carboxylic acid (2-

6-[4-(2-Trifluoromethylbenzoyl)piperazifl-1 -yl]pyridazine-3-carboxylic acid (3-

6-[4-(2-Trifluoromethylbenzoyl)piperazifl-1 -yI]pyridazine-3-carboxylic acid (3-
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fluoro-phenyl)amide;

6-[4-(2-Trifluoromethylbenzoylpiperazil-1 -yllpyridazine-3-carboxylic acid (2-

fluoro-phenyl)amide;

6-[4-(2-Trifluorom ethyl benzoyl)piperazifl-1 -yl] pyrid azine-3-carboxylic acid (4-

fluoro-phenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazil-1 -yIlpyridazine-3-carboxylic acid (2,4-

difluorophenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yllpyridazine-3-carboxyic acid 

difluorophenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazil-1 -ylljpyridazine-3-carboxylic acid (3,4-

difIuorophenyl)amide;

6-[4-(2-Trifluoromethyibenzoyl)piperazil-1 -yl]pyridazine-3-ca rboxyiic acid (2,3-

difluorophenyi)amide;

6-L4-(2-TrifuoromethylbenzoyI)piperazifl-1 -yI]pyridazine-3-carboxyiic acid (2,6-

difluorophenyl)amide;

6-[4-(2-Trifluoromethylbelzoyl)piperazifl-1 -yllpyridazine-3-carboxylic acid (7H-

purin-6-yI)amide;

6-[4-(2-Trifluoromethylbelzoyl)piperazifl-1 -yIlpyridazine-3-carboxylic acid

pyrazin-2-ylamide;

6-[4-(2-Trifluoromethylbenzoyl )piperazin- 1-yllpyridazine-3-carboxylic acid

indan-1 -ylamide;

6-[4-(2-Trifluoromethylbenzoyl)piperazil-I -yljpyridazine-3-carboxyiic acid (11 H-

6-[4-(2-Trifluoromethylbenzoyl)piperazil-1 -ylllpyridazine-3-carboxylic acid (2H-

[1 ,2,4ltriazol-3-yI)amide;

6-[4-(2-TrifuoromethybenzoyI)piperazil-1 -yIlpyridazine-3-carboxylic acid (3-

6-[4-(2-TrifuromethylbenzoyI)piperazifl-1 -yI]pyridazine-3-carboxylic acid 

methyl-isoxazol-3-yI)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazifl-1 -yI]pyridazine-3-carboxylic acid (1 H-

pyrazol-3-yI)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazifl-1 -yIlpyridazine-3-carboxylic acid 

methyl-i H-pyrazol-3-yl)amide;

6-[4-(2-Trifluoromethylbelzoyl)piperazil-1 -yI]pyridazine-3-carboxylic; acid

pyrimidin-2-ylamide;
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6-[4-(2-Trilluoromethylbenzoyl)piperazin-1 -yljpyridazine-3-carboxylic acid

pyrazin-2-ylamide;

6-[4-(2-Thfluoromethylbenzoyl)piperazin-1 -yllpyridazine-3-carboxylic acid (4-

methyl-pyrimid in-2-yI)am ide;

6-[4-(2-Trifluoromethylbenzoyl)piperazir'-1 -yllpyridazine-3-carboxylic, acid (2-

oxo-2,3-dihydropyrimidin-4-yI)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazil-1 -yllpyridazine-3-carboxylic acid (6-

cxo-1 ,6-dihydropyrimidin-2-yI)amide;

6-[4-(2-Trif] uorom ethylibenzoyl)piperazil- 1 -yllpyridazine-3-ca rboxylic acid (2-

oxo- 1,3-diaza bicyclo[3. 1 .]hex-3-en-4-yI)am ide;

6-[4-(2-Trifluoromethylbenzoyl)piperazil-1 -yt]pyridazine-3-carboxylic acid 

ro-1 H-pyrazol-3-yI)amide;

6-[4-(2-Trifluoromethylbenzoylpiperazil-1 -yljpyridazine-3-carboxylic acid

11l,3,4]thiadiazol-2-ylamide;

6-[4-(2-Trifiuoromethyibenzoyl)piperazil-1 -yllpyridazine-3-carboxylic acid

thiazol-2-yiamide;

6-[4-(2-Triluoromethylbenzoy)piperazifl-1 -yljpyridazine-3-carboxyiic acid

6-14-(2-Trifluoromethyl-benzoyl)piperazin-1 -yl]pyridazine-3-carboxylic acid

pyridin-2-ylamide;

6-4(2-Trifuoromethybenzoy!)piperazil- 1 -yl~pyridazine-3-carboxylic acid

pyridin-3-ylamide;

6-[4-(2-Trifi uoromethylbenzoyl)piperazin-1I-yllpyridazine-3-carboxylic acid

pyridin-4-ylamide;

6-[4-(2-Trifluoromethylbenzoy)piperazifl-1-yI]pyridazine-3-carboxylic acid (6-

oxo-1 ,6-dihydro[1 ,3,5]triazin-2-yl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazifl-1 -yljpyridazine-3-carboxylic acid 

fluoro-pyridin-2-yI)amide;

6-[4-(2-Trifluoromethylbenzoy)piperazil-1 -yilpyridazine-3-carboxylic acid (4-

cyano-phenyl)amide;

6-[4-(2-Trifluorom ethyl benzoyl)piperazifl- 1 -yll pyridazine-3-carboxyl ic acid (2-

cyano-phenyi)amide;

6-[4-(2-Trifiuoromethylbenzoyi)piperazin-1 -yIlpyridazine-3-carboxylic acid (3-

cyano-phenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazifl-1-yI]pyridazine-3-carboxylic acid 
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cyano-pyridin-2-yl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yIlpyridazine-3-carboxylic acid (4,6-

dimethylpyrimidin-2-yl)amide;

6-[4-(2-Trifluoromethyibenzoyl)piperazin-1 -yljjpyridazine-3-carboxylic acid (2-

chloro-pyridin-4-yl)amide;

6-14-(2-Trifluoromethylbenzoyl)piperazin-1 -yijpyridazine-3-carboxylic acid (1 H-

indol.-6-yi)-am ide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yIlpyridazine-3-carboxylic acid (1 H-

indol-4-yI)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yllpyridazine-3-carboxyiC acid (1 H-

6-[4-(2-Trifluoromethyibenzoyl)piperazin-1 -yI]pyridazine-3-carboxylic acid (11 H-

indazol-6-yI)amide;

6-E4-(2-Trifluoromethylbelzoyl)piperazil-1 -yl]pyridazine-3-carboxylic acid (4-

methyl-thiazol-2-yI)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazil-1 -yI]pyridazine-3-carboxylic acid 

methyl-thiazol-2-yI)amide;-

6-[4-(2-Trifluoromethylbenzoyl)piperazil-1 -yI]pyridazine-3-carboxylic acid 

thioxo-4,5-dihydro-1 H-[1 ,2,4ltriazol-3-yl)amide;

6-[4-(2-Trifluorom ethyl benzoyl)piperazil-1 -yI]pyridazine-3-carboxylic acid (1 H-

benzoimidazol-2-yi)amide;

6-II4(2-Trifuoromethylbenzoyl)piperazin-1 -yI]pyridazine-3-carboxylic acid (6-

methylpyridazin-3-yI)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazil-1 -yIIlpyridazine-3-carboxylic acid (6-

methoxypyridazin-3-yl)amide;

6-[4-(2-Trifluoramethylbenzoyl )piperazin-1I-yI]pyridazine-3-carboxylic acid (3-

chloro-phenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazifl-1 -yI]pyridazine-3-carboxylic acid (3-

chloro-2-methylphenyl)amide;

6-{4-(2-Trifluoromethylbenzoyl)piperazifl-1I-yllpyridazine-3-carboxylic acid (2-

chloro-3-methylphenyl)amide;

6-[4-(2-Trifluoromethylbenzoy)piperazil-1 -yI]pyridazine-3-carboxylic acid 

dichlorophenyl)amide;

6-[4-(2-Triflucromethylbenzoyl)piperazin-1 -yIlpyridazine-3-carboxylic acid (2-
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6 4-(2-Trifluoromethylbenzoyl)piperazin-i -yI~pyridazine-3-carboxylic acid (2-
chloro-6-methylphenyl)amide;

6-[4-(2-Triflucromethylbenzoyl)piperazin-1I-yllpyridazine-3-carboxylic acid (4-
chlorc-2-methylphenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -ylpyridazine-3-carboxyiic acid (4-
chloro-3-methylphenyI)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yIjpyridazine-3-carboxylic acid (3-
chloro-4-methyiphenyl)amide;

6-[4-(2-Trifluoromethyibenzoyl)piperazin-1 -yllpyridazine-3-carboxylic acid (2-
chloro-4-methylphenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin- 1-yilpyridazine-3-carboxylic acid (2-

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yI]pyridazine-3-carboxylic acid 
chloro-2-fluorophenyi)amide;

6-[4-(2-Trifluoromethylberizoyl)piperazin- I -yl]pyridazine-3-carboxylic acid 
difluorophenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yI]pyridazine-3-carboxylic acid (2,6-
dichiorophenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yI]pyridazine-3-carboxylic acid (2-
trifluoromethylphenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yllpyridazine-3-carboxylic acid (4-
trifluoromethylphenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)-piperazin- 1-yl]pyridazine-3-carboxylic acid (3-
trifluoromethylphenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yIlpyridazine-3-carboxylic acid
phenylamide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid 
chloro-2-methoxyphenyl)am ide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid 
dimethoxyphenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yljpyridazine-3-carboxylic acid (2-
chioro-4-methoxyphenyl)amide;

6 4-(2-Trifluoromethylbenzoyl)-piperazin- 1-yllpyridazine-3-carboxylic acid (4-
methoxyphenyi)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yI]pyridazine-3-carboxylic acid (2-
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methoxyphenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazil-1 -yIlpyridazine-3-carboxylic acid (3-

methoxyphenyl)amide;

4-({6-[4-(2-Trifluoromethylbenzoyl)piperazin-I -yllpyridazifle-3-carboflyllano)-

benzoic acid methyl ester;

4-((6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yl]pyridazine-3-carbonyllamino)-

benzoic acid;

2-({6-[4-(2-Trifluoromethylbenzoyl)piperazil-1 -yl]pyridazine-3-carbonyllaminO)-

benzoic acid methyl ester;

2-({6-[4-(2-TrifluoromethylbenzoyI)piperazil-1 -yl]pyridazine-3-carbonyl}amilo)-

benzoic acid;

6-[4-(2-Trifluorom ethyl benzoyl)piperazil- 1 -yI]pyridazine-3-carboxylic acid (3,4-

dichlorophenyl)amide;

1-El -(4-Fluorophenyl)ethyI-3-{6-[4-(2-trifluoromethylbefzlZy)piperazin-l -yI]-

pyridazin-3-yI)urea.

EXAMPLE 33

MEASURING STEAROYL-COA DESATURASE INHIBITION ACTIVITY OF A TEST

COMPOUND USING MOUSE LIVER MICROSOMES.

The identification of compounds of the invention as SCD inhibitors was readily

accomplished using the SCO enzymes and microsomal assay procedure described in

Brownlie et al, PCT published patent application, WO 01/62954.

Preparation of Mouse Liver Microsomes:

Male ICR mice, on a high-carbohyd rate, low fat diet, under light halothane 

in mineral oil) anesthesia are sacrificed by exsanguination during periods of high

enzyme activity. Livers are immediately rinsed with cold 0.9% NaCI solution, weighed

and minced with scissors. All procedures are per-Formed 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 0.15 M KCI, 1.5 mM N-acetyleysteine, 

MM MgCI 2 and 0.1 mM EDTA using 4 strokes of a Potter-Elvehjem tissue

homogenizer. The homogenate is centrifuged at 10,400 x g for 20 min to eliminate

mitochondria and cellular debris. The supernatant is filtered through a 3-layer

cheesecloth and centrifuged at 105,000 x g for 60 min. The microsomal pellet is gently

resuspended in the same homogenization solution with a small glass/teflon
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homogenizer and stored at -70°C. The absence of mitochondrial contamination is

enzymatically assessed. The protein concentration is measured using bovine serum

albumin as the standard.

Incubation of Mouse Liver Microsomes with Test Compounds:

Reactions are started by adding 2 mg of microsomal protein to pre-incubated

tubes containing 0.20 iCi of the substrate fatty acid (1-14C palmitic acid) at a final

concentration of 33.3 pM in 1.5 ml of homogenization solution, containing 42 mM NaF,

0.33 mM niacinamide, 1.6 mM ATP, 1.0 mM NADH, 0.1 mM coenzyme A and a 10 pM

concentration of test compound. The tubes are vortexed vigorously and after 15 min

incubation in a shaking water bath (37 the reactions are stopped and fatty acids

are analyzed.

Fatty acids are analyzed as follows: The reaction mixture is saponified with

KOH to obtain free fatty acids which are further methylated using BF 3 in methanol.

The fatty acid methyl esters are analyzed by high performance liquid chromatography

(HPLC) using a Hewlett Packard 1090, Series II chromatograph equipped with a diode

array detector set at 205 nm, a radioisotope detector (Model 171, Beckman, CA) with a

solid scintillation cartridge (97% efficiency for 14C-detection) and a reverse-phase ODS

(C-18) Beckman column (250 mm x 4.6 mm 5 pm particle size) attached to a pre-

column with a pBondapak C-18 (Beckman) insert. Fatty acid methyl esters are

separated isocratically with acetonitrile/water (95:5 v:v) at a flow rate of 1 mL/min and

are identified by comparison with authentic standards. Alternatively, fatty acid methyl

esters may be analyzed by capillary column gas-chromatography (GC) or Thin Layer

Chromatography (TLC).

Those skilled in the art are aware of a variety of modifications to this assay that

can be useful for measuring inhibition of stearoyl-CoA desaturase activity in

microsomes by test compounds.

Representative compounds of the invention showed activity as inhibitors of

SCD when tested in this assay. The activity was defined in terms of SCD enzyme

activity remaining at the desired concentration of the test compound.

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



WO 2005/011655 PCT/US2004/024548

incorporated herein by reference, in their entirety.

From the foregoing it will be appreciated that, although specific embodiments of

the invention have been described herein for purposes of illustration, various

modifications may be made without deviating from the spirit and scope of the invention.

Accordingly, the invention is not limited except as by the appended claims.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

I 1. A method of inhibiting human stearoyl-CoA desaturase (hSCD) activity

comprising contacting a source of hSCD with a compound of formula 
O

0 R R7

R2 -W N-V-R 3  (I)

R R R a

wherein:

x and y are each independently 1;

W is -C(Q)N(R 1 -C(O)N[C(O)R'1 or 

V is or 

each R1 is independently selected from the group consisting of

hydrogen; C1-Cralkyl optionally substituted with one or more substituents selected

from the group consisting of halo, methyl or trifluoromethyl; and C-Csalkyl optionally

substituted with one or more substituents selected from the group consisting of

methoxy and hydroxyl;

R1 is selected from the group consisting of hydrogen, C1-Cralkyl and

cycloalkyl;
R2 is selected from the group consisting of ClC 12alkyl. C-COalkenyl,

C2-Cqahydroxyalkyl, C2-C 2hydroxyalkenyl, Cr-Calkoxy, C.-Cl 2alkoxyalkyl,

C3-C 2cycloalkyl, C4-C12cycloalkylalkyl, aryl, C7-C12aralkyl, C-C 2heterocyclyl,

C3-C 12heterocyclylalkyl, CC 1 2heteroaryl, and C3-C 12heteroarylalkyl;

or R2 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;

R3 is selected from the group consisting of C1-C12alkyl C-Clnalkenyl,

CrC1 .hydroxyalkyl, C2-i 2hydroxyalkenyl, C1-C1zalkoxy, Ca-C 12alkoxyalkyl,

COMS ID No: ARCS-220922 Received by IP Australia: Time 17:00 Date 2009-01-22



22-01-'09 16:49 FROM-Davies Collison Cave +61392542770 T-089 P071/123 F-061

PCPEPMiS\2iOP W C04M1 Ifnl 2SOPAdoo-Iflt2OM

ct
S-150-

Cs-C1cycloalkyl, C4-Ci2cycloalkylalkyl, aryl, C7-C12aralkyl. Cr-Cheterocyclyl,

C3-C12heterocyclylalkyl, CI-CI1 heteroaryl and C3-C12heteroarylalkyl;

or R3 is a multi-ring structure having 2 to 4 rings wherein the rings are
cl independently selected from the group consisting of cycloalkyl, heterocyclyl, aryl and

IN heteroaryl and where some or all of the rings may be fused to each other;

R' and R5 are each independently selected from hydrogen, fluoro,

0 chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or-N(R2)2;

cR, R, R 7 R7 2, R, R8 R, R9 and Rea are each independently selected

from hydrogen or Ci-C 3alkyl;

or R6 and R6 together, or R7and R78 together, or Reand R8e together, or

R9 and R9 together are an oxo group, provided that when V is R7and R7

together or R8 and R8 together do not form an oxo group, while the remaining Re, Re

R7 R7 R8 and R are each independently selected from hydrogen or

C,-C3alkyl;
or one of R6 R6a R7 and R78 together with one of Ra8 R9 and R'

form an alkylene bridge, while the remaining R8 R6 R7 R a Re, Re, R, and R9a are

each independently selected from hydrogen or C,-Czalkyl;

R'1 is hydrogen or C1-C3alkyl; and

each R12 is independently selected from hydrogen or CI-Csalkyl;

a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically

acceptable salt thereof, or a pharmaceutical composition thereof.

2. A method of treating a disease or condition mediated by stearoyl-CoA

desaturase (SCD) in a mammal, wherein the method comprises administering to the

mammal in need thereof a therapeutically effective amount of a compound of formula

COMS ID No: ARCS-220922 Received by IP Australia: Time 17:00 Date 2009-01-22
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R4 R5 Ra RR 7

R 2 -W NR (I)

N=N 
R9 R 9 R 8

wherein:

Cl x and y are each independently 1;

W is -N(R)C(O)N(R1

V is or -C(RO)H;

each R' is independently selected from the group consisting of

hydrogen; C1-Coalkyl optionally substituted with one or more substituents selected

from the group consisting of halo, methyl or trifluoromethyl; and Ca-Cealkyl optionally

substituted with one or more substituents selected from the group consisting of

methoxy and hydroxyl;

is selected from the group consisting of hydrogen, C1-Csalkyl and

cycloalkyl;
R' is selected from the group consisting of C1-C,2alkyl, CZ-C, 2alkenyl,

C,-Cj1hydroxyalkyl, C-C12hydroxyalkenyl C1-C12alkoxy, C2-C 2alkoxyalkyl,

C-CIcycloalkyl, C4-C12cycloalkylalkyl, aryl, C7-C12aralkyl, C-C12heterocyclyl,

C3-C12heterocyclylalkyl, C,-Czheteroaryl, and C3-C 12heteroarylalkyl;

or R2 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;

R3 is selected from the group consisting of C1-C12alkyl, C2-C 12alkenyl,

C2-C 2hydroxyalkyl, C2-C12hydroxyalkenyl, C,1-C12alkoxy, C2-Ct2alkoxyalkyl,

C-C 2cycloalkyl, C4-C12cycloalkylalkyl, aryl, CCj12aralkyl, Cs-C 12heterocyclyl,

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 rings may be fused to each other;

COMS ID No: ARCS-220922 Received by IP Australia: Time 17:00 Date 2009-01-22
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l R4 and R' are each independently selected from hydrogen, fluoro,

chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or-N(R'")2
N R, R R7 R7a, R8 R9 and R a are each independently selected

C from hydrogen or C1-Caalkyl;

or R' and Ro1 together, or R7and R73 together, or Rand R8 together or

Cl R' and Rg together are an oxo group, provided that when V is R'and R7

Stogether, or R8 and Ra together, do not form an oxo group;
o or one of R, R7 and R7 together with one of R8 R8a, R9 and R92

form an alkylene bridge;

R10 is hydrogen or C1-Cualkyl: and

each R12 is independently selected from hydrogen or C1-Calkyl;

a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically

acceptable salt thereof, or a pharmaceutical composition thereof.

3. The method of Claim 2 wherein the mammal is a human.

4. The method of Claim 3 wherein the disease or condition is selected

from the group consisting of Type II diabetes, impaired glucose tolerance, insulin

resistance, obesity, fatty liver, non-alcoholic steatohepatitis, dyslipidemia and

metabolic syndrome and any combination of these.

The method of Claim 4 wherein the disease or condition is Type II

diabetes.

6. The method of Claim 4 wherein the disease or condition is obesity.

7. The method of Claim 4 wherein the disease or condition is metabolic

syndrome.

8. The method of Claim 4 wherein the disease or condition is fatty liver.

COMS ID No: ARCS-220922 Received by IP Australia: Time 17:00 Date 2009-01-22
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C 9. The method of Claim 4 wherein the disease or condition is

non-alcoholic steatohepatitis.

C 10. A compound of formula (II):

Va
R4 R5 RE R7RCa R R 7

0 0

R2-W R 4j (I I)

N:=N 9a ReaR3

Ra R9 R8

wherein:

x and y are each independently 1;

W is selected from -C(O)N(R1 and -N(R1

each R1 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-rCealkyl optionally

substituted with one or more substituents selected from the group consisting of

methoxy and hydroxy;

R is selected from the group consisting of Cr-C,,alkyl, C-C, 2alkenyl,

C7-C 12hydroxyalkyl. C-Cj 2alkoxyalkyl, C3-C 2hydroxyalkenyl, C-Cizcycloalkyl,

C4-C12cycloalkylalkyl, Ci-Caralkyl, C3-Cl 2heterocyclylalkyl, and

C-C 12heteroarylalkyl;

or R2 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 selected from the group consisting of C3-Clzalkyl, C3-C12alkenyl,

C,-C, 2hydroxyalkyl, C-C 12hydroxyalkenyl, Cs-C1 2alkoxy, C-C 2alkoxyalkyl,

C3-C12cycloalkyl, CC 12cycloalkylkl yl, aryl, Cr-Ciaralkyl, CrCaheterocyclyl.

C3-C12heterocyclylalkyl, C-C1i heteroaryl and Ca-C12heteroarylalkyl;

or R3 is a multi-ring structure having 2 to 4 rings wherein the rings are

COMS ID No: ARCS-220922 Received by IP Australia: Time 17:00 Date 2009-01-22
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Cl 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;

Cl R4 and R5 are each independently selected from hydrogen, fluoro,

C chloro, methyl, methoxy and trifluoromethyl; and

R, Ra, 7 R7 a, R h, Ra R9, and R are each independently selected
\O

C from hydrogen or C1-C3alkyl;

or R6 and R69 together, or Rand R" together, or Rand R" together, or

o R' and R9a together are an oxo group, provided that when V is R7and R7a

together or R and R" together do not form an oxo group, while the remaining R6, R",

R7 R7a, R, Re, and R9 are each independently selected from hydrogen or

C,-Czalkyl;

or one of W, Re, R7 and R" together with one of R8 R, R and Roh

form an alkylene bridge, while the remaining R. R8 R7 R7 R0, RO, R9 and ROS are

each independently selected from hydrogen or C1-Calkyl;

including a stereoisomer, enantiomer or tautomer thereof, a

pharmaceutically acceptable salt thereof, or a pharmaceutical composition thereof.

11. The compound of Claim 10 wherein:

x and y are each 1;

W is selected from -C(O)N(R 1 and 

each R1 is independently selected from hydrogen or C,-Cealkyl;

R2 is selected from the group consisting of C7 -C1 2alkyl, C-C12alkenyl,

C7-Cz2hydroxyalkyl, C2-C12alkoxyalkyl, C3-C12hydroxyalkenyl, C3-C 1zcycloalkyl,

C4-C12cycloalkylalkyl, C,-C 1 aralkyl, C3-C1 2heterocyclylalkyl, and

C3-C12heteroarylalkyl;
each R' is optionally substituted by one or more substituents selected

from the group consisting of halo, C1-C3alkyl, -OR"1 -C(0)OR"1 C1-Catrihaloalkyl,

cycloalkyl, heterocyclyl, aryl, heteroaryl and heteroarylcycloalkyl;

R3 is selected from the group consisting of C3-Cnalkyl, Cr-Calkenyl,

C3-C,hydroxyalkyl, C-C 2hydroxyalkenyl, C3-C1 2alkoxy, C3-Ci 2alkoxyalkyl,

C-C, 2cycloalkyl, C4-C2cycloalkylalkyl, C7-C12aralkyl, C-C 12heterocyclyl,

COMS ID No: ARCS-220922 Received by IP Australia: Time 17:00 Date 2009-01-22
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Cs-C1 2heterOcyclylalkyl, Cs-C1 heteroaryl and C-C 2heteroarylalkyl;

each R3 is optionally substituted by one or more substituents selected

n from the group consisting of C1-Calkyl, C1-C6trihaloalkyl, 01

Cl C,-C;alkoxy, C1-Coalkylsulfonyl, halo, cyano, nitro, hydroxy, -N(R2
2 -C(0)OR 1

NO -S(0)2N(R12
2 cycloalkyl, heterocyclyl, aryl, aralkyl, heteroaryl and

heteroarylcycloalkyl;
o R' and R5 are each independently selected from hydrogen, fluoro,

0
Cl chloro, methyl, methoxy and trifluoromethyl; and

Ro, Roa, R7 R8 R8 R, and R98 are each independently selected

from hydrogen or C1-C 3alkyl;
each R11 is independently selected from hydrogen, C1-Coalkyl, aryl or

aralkyl; and

each R"2 is independently selected from hydrogen or C-Cgalkyl.

12. The compound of Claim 11 wherein:

W is 

R1 is hydrogen;

R is C4-C12cycloalkylalkyl;

R3 is C3-C12alkyl or C3-C 12alkenyl, each optionally substituted with one

or more halo groups;

R4 and R5 are each hydrogen; and

R6 R7 R7 Ra, R9 and R" are each hydrogen.

13. The compound of Claim 12 selected from the group selected from the

following:

6-[4-(2-Ethylbutyryl)piperazin-1-yl]pyridazine-3-carboxylic acid (2-

cyclopropylethyl)amide:

6-[4-(3,3,3-Trifluoro-2-methyl-2-trifluoromethylpropionyl)piperazin-1 -yl]pyridazine-3-

carboxylic acid (2-cyclopropylethyl)amide;

6-[4-(2,2-Dimethylpropionyl)piperazin-1-yl]pyridazine-3-carboxylic acid (2-

cyclopropylethyl)amide;
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Cl6-[4-(2,2-Di methylbuetryl) pip erazin-1 -ylpyridazine-3-carboxylic acid (2-
oyclopropylethyl)amide:

Cl6-[4-(2,,-ielopenta2noyl)piprazin-1 -ypyridazine-3-arboyic acid (2-
cyclopropylethyl)amide;an

o 6-[4-(4,4,4-Tifl uoro-3-trifluoromethylbut-2-enoyl)-piperain-1 -yljpyridazine-3-carboxylic
O acid (2-cyclopropyl-ethyl)amide.

14. The compound of Claim 11 wherein.
W is -N(R1

R' is hydrogen;
R' iS C4-C12cycloalkylalkyl;,
R' is C3-C12cycloalkyl optionally substituted with one or more

substituents selected from hydroxy, C1-Cotrihaloalkyl orC1-C6alkyI;
R4 and R5 are each hydrogen; and
R6 ROO R7 R8 R9 and R9' are each hydrogen.

The compound of Claim 14 selected from the group consisting of the
following:

-Hydroxyoyclopropanecarbonyl)piperazin-1 -yl]pyridazi ne-3"carboxylio acid (2-
cyclopropylethyl)amide;

6-(4-Cyclobutanecarbonylpiperazin-1 -yI)pyridazine-3-carboxylic acid (2-
cyclopropylethyi)amide;

6-[4-(2-Trifluoromethylcyclopropanecarbonyl)piperazin-1-yl]pyridazine-3-carboxylic
acid (2-cyciop ropylethyl)am ids-,

6-(4-Cyclohexanecarbonylpiperazin-1 -yI)pyridazine-3-carboxylic acid (2-
cyclopropylethylamide;

6-(4-(2-Methylcyclohexanecarbonyl) piperazin-1 -yl]pyridazine-3-carboxyl ic acid (2-
cyclopropylethyl)amide;

6-f4-(3-Methylcyclohexanecarbonyl)piperazin-1 -yllpyridazine-3-carboxylic acid (2-
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cyci opropylethyl)amide;

6-[4-(4-Methylcyclohexanecarbony)piperazin-1 -yIjpyridazirie-3-carboxylic acid (2-

cyclopropylethyl)amide:

6-(4-(2-Methylcyclopropanecarbonyl)piperazin-1 -yl~pyridazine-3-carboxylic acid (2-

IND cyclopropylethyl)amide; and

6-[4-(2,2,3,3-TetramethylcycopropanecarbOyl)piprZin-1-Y1PYridzie-3-Carboxylic
o acid (2-cyclopropylethyl)amide.

16. The compound of Claim 11 wherein:

W is 
R2 is C4-C12cycloalkylalkyl and

R3 is C3rCl 2hydroxyalkyl optionally substituted with one or more halo

groups;
R4 and R' are each hydrogen; and

Rs, Rte" R7 R8 R9 and R§A are each hydrogen.

17. The compound of Claim 16a selected from the following:

6-4(,,-rfur--yrx--t looehluyy~ieai--yl]pyridazine-3-
carboxylic acid (2-cycloprnpylethyl)amide;,

6-[4-(4 14,4-Trifluoro-3-hydroxy-3-mthYlbUtYryI)PiPeraZil-1 -yI]pyridazine-3-cI'bOXylic

acid (2-cyclopropylethyl)amide; and

6-4(.,-rfur--yrx--ehlrpinlpprzn1ylyiaie3croyi
acid (2-cyclopropylethyl)amide.

18. The compound of Claim 11 wherein:

W is 
R' is hydrogen:
R2 is CrC 2cycloelkylailkyl;

R 3 is Crousiakoxy;
R 4 and R6 are each hydrogen; and

R6, R011. RW, R~ah R8 RI, and R" are each hydrogen.
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19. The compound of Claim 18 selected from the group consisting of the

following:

4-[6-(3-Methylbutylcarbamoyl)pyridazin-3-yl]piperazine-1 -carboxylic acid t-butyl ester;

and

4-[6-(2-Cyclopropylethylcarbamoyl)pyridazin-3-ylpiperazine-1-carboxylic acid t-butyl

ester.

The compound of Claim 11 wherein:

W is 

R1 is hydrogen;

R' is C4-C12cycloalkylalkyl;

R3 is C7-Claralkyl optionally substituted with one or more substituents

independently selected from halo or C1-Cutrihaloalkyl:

R4 and R5 are each hydrogen; and

R, R8 RU R7 Ra, Ro, R, and R" are each hydrogen.

21. The compound of Claim 20, namely, 

Trifluoromethylphenyl)acetyl]piperazin-1-yl}pyridazine-3-carboxylic acid (2-

cyclopropylethyl)amide.

22. The compound of Claim 11 wherein:

W is 

R' is hydrogen;

R' is C4-C12cycloalkylalkyl;

R3 is Cs-Cl 2heterocyclyl or C5-C 2 heteroaryl, each optionally substituted

with one or more substituents independently selected from halo, C1-Coalkyl,

C1-C6trihaloalkyl or aralkyl;

R and R' are each hydrogen; and

R6 R6 R7, R7a, R, R8 and R" are each hydrogen.
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Cl23- The compound of Claim 22 selected from the group consisting of the

following:

6-[4A(Pyridine-2-carbonyl)piperazin-1 -yIlpyridazine-3-carboxylic acid (2-

Cl oyclopropylethyl)amide;

6-[4-(2-Ttrifl uoromethylfuran-3-carbonyl)piperazin-1 -yI]pyridazine-3-carboxylio acid (2-

cyclopropylethyl)amide;

6-[4-(2-Chloro-4-trifluoromethylpYrimidinO-5-CarbonYI)PiPerBZif-l-yljpyriclazine-3-
Cl carboxylic acid (2-oyclopropylethyl)amide;

6-[4-(5-Methyl-2-trifluoromethyfUral-3-CarbOflYl)PiPerazifl4-yl]pyridazine-3-carboxylic
acid (2-oyclopropylethyl)amide;

6-[4-(2-Chloropyidine-3-carbonyl)piperazil-1 -yIlpyridazine-3-carboxylic acid (2-

cyclopropylethyl)amide;

6-4(-ehl6tilooehyoaoe4 roy~ieaIn--yl]-pyrldazine-3-

carboxylic acid (2-oyclopropylethyl)amide;

6-[4-(2.6-Dichloropyridine-3-Carbol)piprzi-1-ylPYridZie--rboxyliO acid (2-

cyclopropylethyl)amide:
6-[4-(Pyrrolidine-1 -carbonyl)piperazil-1 -yllpyridazine-3-crbOXyliO acid (2-

cyclopropylethyl)amide;
-MethytlH-pyrrole-2-carboflyl)piperazifl-l-yl~pyridazine -3-carboxylic acid (2-

cyclopropylethyl)amide: and

6-4(erhdoua--abnlppeai--lprdzn.3croyi acid (2-

cyclopropylethyl)amide.

24. A method of treating a disease or condition mediated by stearoyl-CoA

desaturase (SCOD) in a mammal, wherein the method comprises administering to a

mammal in need thereof a therapeutically effective amount of a compound of Claim

A pharmaceutical composition comprising a pharmaceutically

acceptable excipient and a therapeutically effective amount of a compound of Claim
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26. A compound of formula (111):

R R 6  R7a

R-W N

N-N R
O Rear, R8a
O Rea R9 R'

wherein:

x and y are each independently 1;

A is oxygen or sulfur;

W is selected from and -N(R 1

each R' is independently selected from the group consisting of

hydrogen: C.-Coalkyl optionally substituted with one or more substituents selected

from the group consisting of halo, methyl or trifluoromethyl; and C2rCoalkyl optionally

substituted with one or more substituents selected from the group consisting of

methoxy and hydroxy:
R2 is selected from the group consisting of C1-C12alkyl, C2-Cia2alkenyl,

C2-C 1 hydroxyalkyl, C2-C1 2hydroxyalkenyl, C1-Calkoxy, C1Ci 2alkoxyalkyl,

03-C12cycloalkyl, C4-C, 2cycloalkylalkyl, aryl, C7-C12aralkyl, C3-C12 heterocyclyl,

C-C, 2heterocyclylalkyl, C,-C 2heteroaryl and C0-C12heteroarylalkyl;

or R2 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;

R3 is phenyl optionally substituted by one or more substituents selected

from the group consisting of halo, cyano, nitro, hydroxy, C1-Coalkyl, C,-Cftrihaloalkyl,

C1-Cetrihaloalkoxy, C1-Cealkylsulfonyl, C()OR1 -S(0)2N(R")2,

cycloalkyl, heterocyclyl, heteroaryl and heteroarycycloalkyl, provided that R3 is not

phenyl substituted with optionally substituted thienyl;

R4 and R5 are each independently selected from hydrogen, fluoro,

chloro, methyl, methoxy and trifluoromethyl;
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Re R6a, R7 R7  Re, R, and R" are each independently selected

from hydrogen or C1-C3alkyl;

or R6 and RO3 together, or R7and R7 together, or Roand Ra together, or

cl R' and R9' together are an oxo group, provided that when V is R'and R7

NO together or R5 and Rea together do not form an oxo group, while the remaining Re, Ra,

R7 R7 R, Rea, R9 and Roa are each independently selected from hydrogen or

C,-Czalkyl;

Cl or one of Re, R7 and R together with one of R8 R9 and R9

form an alkylene bridge, while the remaining R6 RB, R7 R78 R8 Ra, R, and Ra are

each independently selected from hydrogen or C,-C3alkyl; and

each R" is independently selected from hydrogen, C1-Cealkyl, C-

Cecycloalkyl, aryl or aralkyl;

a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically

acceptable salt thereof, or a pharmaceutical composition thereof.

27. The compound of Claim 26 wherein:

x and y are each 1:

A is oxygen or sulfur;

W is selected from and -N(R1

each R1 is independently selected from hydrogen or C,-Coalkyl;

R2 is selected from the group consisting of C,-C1 talkyl, C2-C12alkenyl,

C2-C12hydroxyalkyl, C2-Chydroxyalkenyl, CrCoalkoxy, C-C,2alkoxyalkyl,

C3-C 2oycloalkyl, CC 12cycloalkylalkyl, aryl, CY-C, 2aralkyl, C-C12 heterocyclyl,

C3-Cl2heterocyclylalkyl, C,-C12heteroaryl and C:-C 12heteroarylalkyl;

each R2 is optionally substituted by one or more substituents selected

from the group consisting of halo, cyano, oxo, thioxo, C1-Caalkyl, -OR"1 -C(O)R 1

-C()OR11 -C(O)N(R1 2
2 -N(R' 2

2 C1-Cotrihaloalkyl, cycloalkyl,

heterocyclyl, aryl, heteroaryl and heteroarylcycloalkyl;

R3is phenyl optionally substituted by one or more substituents selected

from the group consisting of halo, cyano, nitro, hydroxy, GC1-Calkyl, C-Ctrihaloalkyl,

C-C 6trihaloalkoxy, C1-Coalkylsulfonyl, -N(R12
2 -OC(O)R"1 -C(0)OR"1 -S(0)2N(R)2,
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cycloalkyl, heterocyclyl and heteroarylcycloalkyl;

R4 and R5 are each independently selected from hydrogen, fluoro,

n chloro, methyl, methoxy and trifluoromethyl;

C, RSa, R7 R7  R, R" R, and R"a are each independently selected

O from hydrogen or C1-C3alkyl;

S1  R, R R R Ra, R8 R, R9 and R" are each independently selected

Sfrom hydrogen or C1-C3alkyl:
lN or R6 and Re" together or R' and R88 together are an oxo group, while

the remaining R6 R0  R7 R' R6 R R, and Ro" are each independently selected

from hydrogen or C1-OCalkyl;

each R1 is independently selected from hydrogen, Ci-C 6alkyl,

Cs-C6cycloalkyl, aryl or aralkyl; and

each R' 2 is independently selected from hydrogen or C1-Cealkyl.

28. The compound of Claim 27 wherein:

x and y are each 1;

A is oxygen or sulfur;

W is -N(R1

R' is hydrogen, methyl or ethyl;

R4 and R5 are each independently selected from hydrogen, fluoro,

chloro, methyl, methoxy and trifluoromethyl; and

R, RG6 R7 R73 R8 RB. and R93 are each independently selected

from hydrogen or C1-C3alkyl-

29. The compound of Claim 28 wherein:

R2 is C4-C 2cycloalkylalkyl optionally substituted by one or more

substituents selected from the group consisting of -OR1 C1-C3alkyl or aryl;

R' is phenyl optionally substituted by one or more substituents selected

from the group consisting of halo, cyano, nitro, hydroxy, C,-Calkyl, C1-Cotrihaloalkyl,

C1-C6trihaloalkoxy, Ci-Coalkylsulfonyl, -N(R12 -S(0)2N(R 12)2

and cycloalkyl;
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each R11 is independently selected from hydrogen, C1-Cealkyl,

C3-O6cycloalkyl, aryl or aralkyl; and

'4heach R'12 is independently selected from hydrogen or 01-C6alkyl.

The compound of Claim 29 selected from the group consisting of the

following:

o 6-(4-Benzoylpiperazin-1 -yI)pyridazine-3-carboxylic acid (2-cycloprcpylethyl)amide;
ci 6-[4-(2-Chloro-5-fluorobenzOYl)PiPar3Zin-1 -yl]pyridazine-3-carboxyliC acid (2-

cyclopropylethyl)amide;

6-t4-(5.Chloro2-trifluorolethylbeflZOYl)PiPer8~zin-I -yl]pyridazine-3-carboxlic acid (2-

cyclopropylethyl)amide;
6-[4-(2,6-Difluorobenzoyl)piPerSzin-1 -yllpyridazine-3-carboXylic acid (2-

cyclopropylethyl)amide;

6-[4-(2.5-Bis-trifluoramethylbenzoyl)piperazifl-I-yllpyridazine-3-carboxylic acid (2-

cyclopropylethyl)amide

6-t4-(2,4-Bis-trifluoromethylbenzoyl)PiPerBZifl 4 -yljpyridazine-3-CarbOXyliO acid (2-

cyclopropyl ethyl) ami de;

6-[4-(2,5-OifluorobenzoYl)PiPer2zifl-1 -y]pyridazine-3-carboxyliC acid (2-

cyclopropylethyl)Bmide;

6-4(-loo2trfurmtybnzy leai--yllpyridazine-3-oarboxylic acid (3-

cyclopropyl propyl)amide:
6-[4-(2-Fluorobenzoyl)PiPer8Zin-1 -yljpyridazine-3-crbOXYiC acid (2-

cyciopropylethyl)amide;
6-4(-loo--rfurm hlezy~pprzn1yilpyridazine-3-carboxyiic acid (2-

cyclopropylethyl)amide;

6-[4-(4-Fluoro-24riflUarOmethYlbelZOYl)Pi perazin-1 -yl]pyridazine-3-caroxylic acid (3-

cyciopropylpropyl)amide;

6-[4-(2-TrifluoromethylbezlZI)PiPar2Zin-l -yijpyridaine-3-zarboxyliO acid (2-

methylcyclopropylmethyl)amide:

6-4-(5-FHuoro-2-methOXybenoYI)PiPeraZifl-1 -ylpyridazine-3-CarbOXYliC acid (2-

cyclopropylethyl)Gmide:
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6-[4-(2-Dimethylamitobelzoyl)PiPer3Zifl yl]pyridazine--CrbOXYiO adid (2-

oyclopropylethyl)amide;

In 6-[4-(2-Chloro-5-dimethylamilOb81zoyi)PiPeraziflI -yllpyridazine-3-carbOXYlic acid (2-

cyclopropylethyl)amide;
,5-DimethylbeflzOyl)piperazif-l'l Ipyridazine-3-CrbxyliC acid (2-

cyclopropylethyl)amide;

o 6-[4-(2,5-DichlarobenzoY)PiPrzil-1 -yl]pyrid8Zifle-3-CrbOXYli0 acid (2-
cyclopropylethyl)amide;

6-14- (2-Trifl uorom ethyl benlZ) PiPerBZifll -yl]pyridazine-3-CrbOXYli C acid

cyci obutylmethylamide;
Acetic acid 2 (2cyccopropyethyICarbamoy)PYridzifl31fUlPiPerazineI-

carbonyl)phenyl ester;

6-[4-(2-TrifluoromethylbenflZI)PiPerOZifll-yI~pyridazine-3-crbOXyliO acid (2-

cyclopropyl-2-hydroxyethyl)amide:

6-t4-(2-TrifluoromethylbelZOYl)PiPer2zifl- yljpyridazine-3-carboxylic acid (2-

phenylcyclopropylmethyl)BmidO;

6-E4-(2-TrifuoromethvlbenZOY)PiPerazinI -yI]pyridazine-3-arbOXYiO acid (3-

cyciopropylpropyl)amide;,

6-[4A(2-CyanobenzOYI)PiPerBZifl-1l IJpyridaz-ine-3-crbxyliC acid (2-

cyclopropylethyl)armide;

6-(4-E2-(2-TrifluoromethYlPheflYl)8cetyI]PiPerazi n-I -yI)pyridazifl8-3-CrbXYic acid (2-

cyciopropylethyl)amide;

6J44(4-Fluoro-2-triflUOrOmethYlbeflzoyl)PiPerainl -yl) pyridazine-3-carbOXyiO acid (2-

cyciopropylethyl)amide;

6-4(-hoo2trfurmtybnzy ieai--yl]pyridazine-3-rbOXYlic acid (3-

cyciopropylpropyl)amide;

e-[3,5-flimethy-4-(2-tdflUOFOmethYlbeflZOYl)PiPerazinl -yljpyridazine-3-CrbOXYliC acid

(2-cyclopropylethyl)BmidB;

2 4 6 2-CyolopropylethylCarbam0yl)PYridBzifl3-y]piPerazine-l-carboflyllbeflzoic
acid methyl ester:,

6-[4-(2-Trifluoromethyl-be1ZOyI)-PiPer8Zifl- ylj-pyridazifle-3-crbOXYlic acid (2-
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acid

(cyclobutyl-thyl)-amide:

6-4(-rilooehy ezy)-ieca-1y]pfdaie3c rboflylci (-fZi

')acid(-ylpoy-ty)aie

6-4(-Tiloorehlthoezol ierzn1 yl)-pyridazile-3-arbOXY li add

(cyclobutpyl-ethyl)-BmidO;

6-4(-rflooeh nezy)pieai- -yljazn-pyiai3-3carbOXliai acid

o cyclobutpyl-ethyl)-amide;an

6-[4-(2-IritluorOmethyl-tiblZOYl)-PiPer3Zil-l ylpyridazine-3-CarbOXyliC acid (2-

dihlcyclopropylethyl)-amide

31. The compound of Claim 28 wherein:
A is oxygen;

R2 is C0 1 1ukvl or Cr-C 2Glkel, each optionally substituted by one or

more substituents selected from the group consisting of halo, aryloxy, -C(O)R11

or CO R;
R3 is phenyl optionally substituted by one or more substituents selected

from the group consisting of halo, cyano, nitro, hydroxy, C1-C6alkyl, Ci-Cetrihaloalkyli

01-C~trihaloalkoxy, C1-Gealkylsulfonyl, -N(R 12
2 -OC(O)R11 -C(O)OR'1 -S(Q) 2N(R' 2)h

and cycloalkyl;

each R" is independently selected from hydrogen, C1-Cealkyl,

C3-Cscycloalkyl, aralkyl or aryl (optionally substituted with one or more halo groups):

and
each R'2 is independently selected from hydrogen or C1-Ccialkyl.

COMS ID No: ARCS-220922 Received by IP Australia: Time 17:00 Date 2009-01 -22



22-01-' 09 16:51 FROM-Davies Collison Cave +61392542770 T-089 P087/123 F-061

0 P OPE8'%APZSUEWiZI2 2nd SUA.c,341eO9

-166-

32. The compound of Claim 31 selected from the group consisting of the
following:

ci4(-irbnolpprzn1y~yiain--abxlcai 3mtybtlaie
6-[4-(2-Nitrobezoyl)pi perazin-1 -y]pyridazine-3-arboxylic acid (3-hlbtlaie

ci 6-[4-(2,-DChlorobenzoyl)piprazin-1 -yl]pyridazie-3-carboxylic acid (3-

methylbutyl)amide;
6-4(cmnbnoipprzn1ylyiain--abxlcai 3mtybtlale
6-[4-(2-Drilorotbenzoyl)piperazin-1 -yl]pyridazine-3-carboxylic acid 3-(4

o hlbuthnyl)eamide

6-[4-(2-Thifluoromethylbenzoyl)piperazin-1 -yllpyridazine-3-carboxylic acid 

lorophenoxy)ethyl]amnide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yI]pyridazine-3-carboxylic acid 
florphoyethylamide;

6-[4-(2-Trfiuoromnethylbenzoyl)piperazi n-i -yllpyridazine-3-carboxylic acid (3,3-aide

4-({6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yl]pyridazine-3-carbonyl~amino)butyric
acid ethyl ester;

6-j4-(5-Fluoro-2-trifluoromethylbenzoyl)piperazin-1 -yllpyridazine-3-carboxylic acid

pentylamide;
6-[4-(2-Trifluoromethylbenzoyl)piperazifl-l-yllpyridazine-3-carboxylic acid (4-

methylpentyl)amide;
6-[4-(2-Fluoro-6-trifluoromethylbenzoyl)piperazil-1-yljpyridazine-3-carboxylic acid (3-

methylbutyl)amide:
6-[4-(2,6-Difl uorobenzoyl)piperazin-1 -yllpyridazi ne-3-carboxylic acid (3-

methylbutyl)amide;
6-(4-(2-Trifluoromethylbenzoyl)piperazin-1 -yIjpyridazine-3-carboxylic acid (2-oxo-2-

phenylethyl)amide;
Acetic acid 1,1 -dimethyl-3-ff 6-[4-(2-trifluomomethyl-benzoyl)piperazin-1 -yllpyridazine-3-

carbonyllamino)propyl ester;

6-j4-(2-Trifluoromethylbenzoyl)piperazin-1I-yljpyridazine-3-carboxylic acid (2-

phenoxyethyl)amide;
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8-[4-(2-TrifluororflethylbenzoYl)PiPerBZil-1 -yI]pyridszine-3-carboxyliC acid hexylamide;

6-[4-(2-TrifluoromethylbenZOYI)Pi perazin-1 -yllpyridazine-3-carbOXYlic acid (4-

'4Th methylpentyl)amide;

6-4(-loo--r urmehlezy~pprfn1yl]pyridazine-3-Carboxylic acid (4-

methylpentyl~amide;
6-I2,5-Dimethyl-4-(2-triflUOrom ethyl blzoyl)PiPerazinlI pyridazine-3-CarbOXYliC acid

O pentylamide;
6-[4-(2-TrifluOrOmethyl-beflZOYl)-PiPeraZifl-l ylJ-pyridaziflO-3-CaboxyliC acid

heptylamide;

6-4(-ufmy-azy)pprzi--i-yiaie3croyi acid (3-methyl-

butyO)-amide;

6-4(-hoo2rilooeh bnzy)pprznlyl]-pyridazine-3-carbOXYlic acid

hexylamide;,

6-4-(2-TrifluorOmethyl-beflzoylYPiPerazinl -yl]-pyridazine-3-crbOXYliC acid (2-

cyclopropyl-2-oxo-Othyl)-armide;

4-rfurmty--4(-rfuooehlbnol-ieai- -yl]-pyridazine-3-

carboxylic acid (3-methyl-butyl)-amide; and

6-4(-loo--rfurmehlezy~pprzn1yljpyriclazifle-3-rboXYyiC acid

pentyl-4-enylamide.

33. The compound of Claim 28 wherein;

A is oxygen:

R 2 is CrC,hydrOXylkYI. C2-C12hydroxyalkell each optionally

substituted by one or more halo groups;

R' is phenyl optionally substituted by one or more substituents selected

from the group consisting of halo, cyano, nitro, hydroxy, C1-Coalkyl, C1-Cetrihaloalkyl.

C,-C6trihaloakoxy, C1-C5lkylsUlfoflyt, -N 2 -OC(O)R11

and cycloalkyl;
each R"1 Is independently selected from hydrogen, C1-G~alkyl,

CCrecycloalkyl, aralkyl or aryl (optionally substituted with one or more halo groups);

and
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cl each R" is independently selected from hydrogen or C1-C6alkyl.

34. The compound of Claim 33 selected from the group consisting of the

following:

O 6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yllpyridazine-3-carboxylic acid (4-

hydroxybutyl)amide;

O 6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid (3-hydroxy-
0
Cl 4,4-dimethylpentyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid (3-hydroxy-

3-methylbutyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-l -yl]pyridazine-3-carboxylic acid (2-hydroxy-

3,3-dimethylbutyl)amide; and

6-[4-(5-Fluoro-2-trifluoromethylbenzoyl)piperazin-1 -yl]pyridazine-3-carboxylic acid (2-

hydroxy-3,3-dimethylbutyl)amide.

The compound of Claim 28 wherein;

A is oxygen;

R2 is Cr7Ci 2aralkyl, where the aryl part of the C7-C12aralkyl group is

optionally substituted by one or more substituents independently selected from halo,

C1-Calkyl, -OR1 -C()OR11 C1-Cetrihaloalkyl, cycloalkyl and aryl, and the alkyl part

of the C,-Caralkyl group is optionally substituted by one or more substituents

independently selected from halo, -OR1 and -OC(O)R'1

R3 is phenyl optionally substituted by one or more substituents selected

from the group consisting of halo, cyano, nitro, hydroxy, C,-Cralkyl, C1-Ctrihaloalkyl,

C-Cetrihaloalkoxy, C1-Calkylsulfonyl, -N(R1
2)2, -OC(O)R1 -S(0)2N(R2)2

and cycloalkyl;

each R1 is independently selected from hydrogen, C1-Cealkyl,

C3-Cocycloalkyl, aralkyl or aryl (optionally substituted with one or more halo groups);

and

each R"12 is independently selected from hydrogen or C1-Coalkyl.
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Cl36. The compound of Claim 36 selected from the group consisting of the

following:

Cl 6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yljpyridazine-3-carboxylic acid 

Cl fluorophenyl)ethyl]amide;

IND6-[4-(2-Trifluoromethylbenzoyl)pipcrazin-1 -yI]pyridazine-3-carboxylic acid 

tluorophenyl)ethyllamicie;
o 6-[4-(2-Trifluoromethylbenzoyl)pperaZil-1 -yl]pyridazine-3-carboxylic acid 

Cl chlorophenyl)ethyl]amide;,
6-[4-(2-Trifluoromethylbenzoyl) piperazin-1 -yl]pyridazine-3-carboxylic acid 

chlorophenyl)ethyljamide:

6-[4-(2-TrifluoromethylbelzOyl)piperaZil-1 -yljpyridazine-3-carboxylio acid (2-

phenylpropyl)amide:
6-[4-(2-Trifluoromethylbenzoyl)pi perazin-1 -yljpyridatile-3-CarbOXyliC acid (2-biphenyl-

4-ylethyl)amide;

(R)-6-t4-(2-Trifluoromethylbenzoyl)piprzin-1 -yl]pyridazifle-3-CarbOXyliC acid (2-

hydroxy-2-phenylethyl)-amide;,
(S)-6-[4-(2-Trifluoromethyl benzoyl)piperazin-1 -yllpyridazine-3-carboxylic acid (2-

hydroxy-2-phenylethyl)-amide:

Acetic acid I hnl2(6[-(-rfurmty-bnol-ieai-1ylyiaie3

carbortyl~amino)ethyl ester;

6-[4-(2-TrifluoromethylbelZoyl)Pi perazin-1 -yljpyridazi ne-3-carboxyli c acid f3-(4-

fluorophenyl)propyljamlide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yl] pyridazine-3-carboxylic acid (2,2-difluoro-

2-phenylethyl)amide; and

6-[4-(2-Trifluoromethylbeflzoyl)pi perazin-I -yI]pyridazine-3-carboxylic acid 

fluorophenyl)-2-hydroxyethyl]amide.

37. The compound of Claim 28 wherein:

A is oxygen:

R2 is C1-C6alkoxy or C37CzaLkoxyalky, each optionally substituted with

one or more substituents. independently selected from halo or C3-C6cycloalkyl;

COMS ID No: ARCS-220922 Received by IP Australia: Time 17:00 Date 2009-01-22



22-01-'09 16:51 FRO-Davies Collison Cave +61392542770 T-089 P091/123 F-061

POPUA0W&AS64126)20 4 S0PAdA-10flmOr

0
ci

R is phenyl optionally substituted by one or more substituents selected

from the group consisting of halo, cyano, nitro, hydroxy, C1-Calkyl, C,-C6trihaloalkyl,

tfl C1-Ctrihaloalkoxy, C1-Calkylulfonyl, -N(R1
2 -S(0),N(R1 )2

and cycloalkyl;
INDeach R1 is independently selected from hydrogen, C1-Cralkyl,

C-Cscycloalkyl, aralkyl or aryl (optionally substituted with one or more halo groups);

and
N each R12 is independently selected from hydrogen or C1-Cealkyl.

38. The compound of Claim 37 selected from the group consisting of the

following:

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid (2-

ethoxyethyl)amide;

6-{4-(2-Trifluoromethylbenzoyl)piperazin-1 -yl]pyridazine-3-carboxylic acid (2-methoxy-

3,3-dimethylbutyl)amide; and

2-(2-Cycl opropyl-ethoxy)-N-6-[4-(2trifluoromethyl-benzoyl)-piperazin-1-yl]-pyridazi n-

3-yl)-acetamide.

39. The compound of Claim 28 wherein:

A is oxygen;

R2 is aryl optionally substituted with one or more substituents

independently selected from halo, cyano, C1-Calkyl, -OR11 -C(0)R 1 -OC(O)R",

-C()OR1 -C(O)N(R 12 C1-C6trihaloalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl

and heteroarylcycloalkyl;
R3 is phenyl optionally substituted by C1-Cetrihaloalkyl or

C1-Catrihaloalkoxy;

each R11 is independently selected from hydrogen, C1-Coalkyl

C3-Cecycloalkyl, aralkyl or aryl (optionally substituted with one or more halo groups):

and

each R12 is independently selected from hydrogen or C1-C 6alkyl.
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The compound of Claim 39 selected from the group consisting of the

following:
6-[4-(2-Trifluoromethylbenzoyl)pi perazin-l -yljpyridazine-3-carboxyliC acid (4-chioro-

Cl phenyl)amide;

INO6-[4-(2-Trifluoromethylbenzoyl)pi perazin-i -yl]pyridazine-3-carboxylic acid (4-

carbamoyi-phelyl)amide;
O 6-[4-(2-Trifluoromothylbenzoyl)pi perazin-1 -yljpyridazine-3-carbOXyliC acid (3-

Cl carbamnoyl-phenyl)aniide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yllpyridazine-3-carboxylic acid m-

tolylamide;
6-[4-(2-Trifluoromethylbeflzoyl)piperazifl-1 -yl]pyridazine-3-crbOXyiC acid frtolylamidS:

6-[4-(2-Trifluoromethylbenzoyl)piprzifl-1 -yl]pyridazine-3-caroxyic acid o-tolylamide;

6-[4-(2-Trifluoromethylbenzoyl)piperazil-1 -yl]pyridazine-3-carboxylic acid (2-

propylphenyl)amide;

6-E4-(2-Trifluoromethylbeuzoy1)pi perazin-1 -yI]-pyridazine-3-crboxyliC acid (4-

propylphenyl)amide;
6-[4-(2-Thifluoromethyl-benzoyl)piperaZifl-1 -yilpyridazine-3-carboxylic acid (4-

isopropylphcnyl)amide:
6-[4-(2-Trifluoron-ethyl-benzoy)PiPeraZifl-1 -y1pyridazine-3-carboxylic acid (2-

isopropylphenyl)amide;,

6-j4-(2-TrifluoromethylbelzOyl)piperaA n-i -yIlpyridazirte-3-carboxylic acid (2-chloro-

phenyl)amide;
6-[4-(2-TrifluoromethylbenzOyl)PiPerazil-1 -yllpyridazino-3-carboxylic acid (2-cyano-3-

fluorophenyl)amide;

6414-(2-Trifluoromethylbenzoyl)piperzifl-1 -yljpyridazin-3-crboxylic acid (2,4-

dimethyl-phenylamide;
6-[4-(2-Trifluoromethyl benzoyl)piperazin-1 -ylllpyridazine-3-carboxyliC acid 

dimethyl-phenyl)amide:

0-[4-(2-Trifl uoromethylbenzoyl)piperazin-1 -yI]pyridazine-3-carboxylic acid (2,6-

dimethyl-phenyl)amide;,
6-[4-(2-TrifluoromethylbenZoyl)piPrzil-1 -yljpyridazine-3-carboxylic acid (2,3-
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Cl dimethyl-phenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yljpyridazine.3-carboxylic acid 

dimethyl-phenyl)amide;
Cl 64[4-(2-Trifluoromethyl-benzcyl)piperazin-1 -yI]pyridazine-3-carboxylic acid (3,4-

'No dimethyl-phenyl)amide;
Cl 6-j4-(2-Trifluoromethyl-benzoyl)piperazin-1 -yI]pyridazine-3-carboxylic acid (4-ethyl-

0 pheriyl)amide;
Cl 6-[4-(2-Tritluoromethyl-benzoyl)piperazin-1 -ylJpyridazine-3-carboxylio acid (2-ethyl-

phenyl)amide;

6-[4-(2-Trifluoramethylbenzoyl)piperazin-1 -yl]pyridazirie-3-carboxylic acid (3-fluaro-2-

methylphenyl)amide;
6-(4-(2-Trifluoromethylbeflzoyl)piperazin- 1-yljpyridazine-3-carboxyl ic acid (2-fluoro-4-

methylphenyl)arride;
6-[4-(2-Trifluoromethylbcnzoyl)piperazin-1I-yIlpyridazine--3-carboxylic acid (4-lluoro-2-

methylphenyl)amide;
6-[4-(2-Trifluoromethylbeflzoyl) piperazin-1 -yI]pyridazine-3-cerboxylic acid 

methylphanyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yI]-pyridazine-3-carboxylic acid 

methylphenyl)amide;
6-{4-(2-Trifluoromethylbenzcyl)piperazil-1 -yl]-pyridazine-3-carboxylic acid (3-fluoro-

phenyl)-amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yij-pyridazine-3-carboxylic acid (2-fluoro-

phenyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yflpyridszine-3-carboxylic acid (4-fluoro-

pheriyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yI]pyridazine-3-carboxylic acid (2,4-difluoro-

phenyl)amide:
6-(4-(2-Trifluoromethylbenzoyl)piperazin-1 -yl]pyridazine-3-carboxylic acid 

phenyl)amide;
6-f4-(2-Trif luoromethylbenzoyl)piperazin-1 -yi]-pyridazine-3-carboxylic acid (3,4-

difluoro-phoriyl)amide;

COMS ID No: ARCS-220922 Received by IP Australia: Time 17:00 Date 2009-01 -22



22-01-'09 16:52 FROM-Davies Collison Gave +61392542770 T-089 P094/123 F-061

0PAQ#ELASMW!D42612" 2.d2S In

ct -173-

Cl 6-[4-(2-Trifluoromethylbenzoyl)piprzil-1 -yIl-pyridazine-3-carboxylic acid (2,3-

dif luoro-phonyl)amida;

V')G-[4-(2-Trifluoromethylbenzoyl) piperazin-1 -yIlpyridazine-3-crbOXyiO acid (2,6-difluoro-

phenyl)amide'

'No86(4-(2-TrifluoromethylbenzOyI)piperazifl-l-yflpyridazine-3-Ca[boxyi c acid (4-cyano-

phenyl)-amide;
o G~6[4-(2-TiifluoromethylbenzOYl) piperazin-1 -yilpyridazine-3-2arboxylio acid (2-cyano-

Cl phenyl)-amide;

6-I4-(2-TrifluoromethylbenzOY)PiPeraZifl-1 -ylJpyridazine-3-crboxyli c acid (3-cyaflo-

phenyl)amide;

6-[4-(2-Tifluoromethylbelzoyl)piPer8Zifl-1 -y]pyridazine3-rbOXYliG acid (3-chioro-

phenyl)amide;

6-[4-(2-TrifluoromethybnoflI)Pi perazin-1 -yl]pyridazine-3-crboxyi c acid (3-chloro-2-

methylphenyl)amide;
6-[4-(2-Trifluoromethylbeflzoyl)piperZil-1 -yilpyridazine-3-carboxyic acid (2-chloro-3-

methylphonyl)amide;,

6-[4-(2-TrifluoromethYlbefzlZY)PiPerSzifli-yljpyridazine-3-carboxyic acid 

dichlorophenyl)amide;
6-[4.(2-TrifiuoromethybnlZY)Pi perazin-1 -yI] pyridazile-3-CarbOXYiO acid 

methylphenyl)amnide,

6-[4-(2-TrifluoromethYlbezlZY)PiPerazifl-l-yllpyridazine-3-carboxylic acid (2-chloro-6-

m ethyl phenyl)amide;
6-[4-(2-TrifluorOmethylbenflZY)PiPer8zifl.1 yIJpyridazine-3-rboxyiO acid (4-chloro-2-

methylphenyl)amide;

6-[4-(2-TrifluoromethYlbenzOYI)PiPer8Zifl-l-yI]pyridazino-3-carboxylic acid (4-chloro-3-

methylphenyl)amide;
6-[4-(2-TrifluoromethybelZoyl)PiPerBZifl-1 -yljpyridazine-3-CarbOXyiC acid (3-chloro-4-

methylphenyl)amide;

6-[4-(2-TrifuoromethylbenzOY)PiPer2zifll -yl]pyridazine-3-carboxylic acid (2-chloro-4-

methylpheflyl)amide:

6-(4-(2-TrifluorOmethylbelZoyl)Pi perazin-1 -yIlpyridazine-3-carboxylic acid (2-chloro-b-
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Cl fluorophenyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-i -yl] pyridazine-3-carboxylic acid (5-chloro-2-

fluorophenyl)amide;
Cl 6-j4-(2-Trifluoromethylbenzoy)piperazin--y]pyidazine-3-CarbOXYic acid 

difluorophenyl)amide;
Cl 64[4-(2-Trifiuoromethylbenzoyl)piperazin-1 -yl] pyridazine-3-carboxylic acid (2,6-

0 dichlorophenyl)amide;
Cl 6-L4-(2-Trifluoromethylbenzoyl)piperazin-1 -yI]pyridazine-3-carboxylic acid (2-

trifluoromethyl phenyl)amide;
6-f4-(2-Trifluaromethylbenzoyl)piperazin-1 -yl]pyridazine-3-carboxylic acid (4-

trifluoromethylphenyl)amide;
5-E4-(2-Triluoromethylbenzoyl)-piperazin-1 -yI]pyridazine-3-carbOXyiO acid (3-

triftuoromethylphenyl)amide;

6-r4-(2-Trifluoromethylbenzoyl)piprazil-1 -yl]pyridazine-3-carboxylio acid

phenylamide:
6-[4-(2-Trifluoromethylbelzoyl)piperazifl-1 -yI]pyridazine-3-carboxylic acid (5-chloro-2-

methoxyphenyl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperaziri-1 -yIlpyridazine-3-carboxylic acid 

dimethoxypheriyl)amide;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yl]pyridazine-3-carboxylic acid (2-chloro-4-

methoxyphenyl)amide;,
6-j4-(2-Trifluoromethylbenzoyl)-piperazi n-I -yllpyridazine-3-carboxylic acid (4-methoxy-

phertyl)amide;
6-[4-(2-Trifluoromethylbeflzoyl)piperazifl-1 -yijpyridazine-3-carboxylic acid (2-

methoxyphonyl) amide:

6-44-(2-TrifluoromethylbenzoYl)PiPeraZifl-1-yljpyridazine-3-carboxylic acid (3-
methoxyphenyl)amide;

4-({6-[4-(2-Trifluoromethylbenzoyl)piperazil-1 -yllpyridazine-3-carbonYl~amino)-beflzoic
acid methyl ester;

4-({6-[4-(2-Trifluoromethylbenzoyl)piperazil-1 -yI] pyridazine-3-carbonyl~amino)-benzoic

acid;

COMS ID No: ARCS-220922 Received by IP Australia: Time 17:0)0 Date 2009-01 -22



22-01-'09 15:52 FROM-Davies Coijison Cave +61392542770 T-089 P096/123 F-061

acdmtyletr
V)2-({8-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yllpyridazifle-3-crboflyl8filO)-beflZiC

acid;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yl]pyridazine-3-carboxylic acid (3.4-

dichloropheny)amicle;

Cl41. The compound of Claim 28 wherein;-

A is oxygen;
R2 is Cl-C12heteroaryl optionally substituted by one or mare substituents

selected from the group consisting of halo, cyano. oxo, thioxo, C,-C 3alkyl, -OR'1

-OC(O)R"1, -C(O)N (R12 
2 and C1

R3 is phenyl optionally substituted by C1-Cotrihaloalkyl or

C,-Cstrihaloalkoxy;
.each R11 is independently selected from hydrogen, C1-Cl5alkyl,

C3-Cicycloalkyl, aralkyl or aryl (optionally substituted with one or more halo groups);

and
each R12 is independently selected from hydrogen or C1-Cralkyl.

42. The compound of Claim 41 wherein C1-Cl2heteroaryl is selected from

the group consisting of pyridinyl, purinyl, pyrazinyl, indolyl, indezolyl, benzoimidazolyl,

irnidazolyl, tetrazolyl, triazolyl, isoxazolyl, pyrazolyl, pyrimidinyl, thiadiazolyl, thiazolyl

and pyridazinyl.

43. The compound of Claim 42 selected from the group consisting of the

following;

6-14-(2-TrifluoromethylbenzOyl)piperazin-1 -yljpyridazine-3-carboxylic acid 
pyridin-2-yl)amide;

6-14-(2-Trifluoromethylbenzoyl)piperazil-1 -yl]pyridazine-3-carboxylic acid 

trifluoromethylpyridin-2-yl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yl]pyridazine-3-carboxylic acid (7H-purin-6-
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yI)amide;

6-[4-(2-Trifluoromcthyl benzoyl)piperazin-1 -yIlpyridazine-3-crboxylic acid pyrazin-2-

ylamide;
ci 6-[4-(2-TrifI uoromethylberizoyl)piperazin-1 -yiJ-pyridazine-3-carboxylic acid (1 H-

6-[4-(2-Trifluoromethylbenzoyl)piperazil-1 -yl]pyridazine-3-carbOXyliC acid (2H-

[1 ,2,4]triazcl-3-yI)amicle:
Cl 6-[4-(2-Trifluoromethylbenzoyl)pi perazin-1 -yIjpyridazine-3-cirbOXYliC acid (3-methyl-

6-14-(2-Thfluorornethylbeflzoyl)PiPerazifl-i-yI]-pyridazine-3-carboxyliO acid 

isoxazol-3-yl)arnide;

6-[4-(2-Trifiuoromethylbelzoyl)piper3zifl-1 -yI]-pyridazine-3OarbOXYlic acid (1 I--pyrazol-

3-yl)amide;

6-[4-(2-Trifluoromethylbenzoyl)PiPerBzifl-l-yI]-pyridazine-3-carboXyliC acid 

1 H-pyrazol-3-yl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperZil-1 -yI]-pyridazine-3-carboxyliC acid pyrimidin-2-

ylamide:

6-[4-(2-TrIfluoromethylbezOylOpiPrUZif-1 -yl]-pyridazine-3-carboxylic acid pyrazin-2-

ylamide;,

6-[4-(2.-TrifluoromethylbeflZOyl)pipemaZif-1 -yI-pyridazine-3-carboxYlic acid (4-methyl-

pyrirnidin-2-yl)amide;
6-L4-(2-Trifluoromethy benzoyl)piparazifl-l-yI-pyridazine-3-carboxylic acid (2-oxc-2,3-

dihydro-pyrimidin-4-yI)amide;
6-[4-(2-Trifluoromethyl benzoyl)piperazin-1 -yl-pyridazine-3-carboxylic acid (6-oxo-1 .6-

dihydro-pyrimidin-2-yl)amide:

6-44-(2-Trifl uoromethylbeflzoyl)pipcrzifl-l -yI]-pyridazinei--3-carboxylic acid

[1 .3,4]thiadiazol-2-ylamide;

6-[4-(2-Trifluoromethylbenzoy)piPer2zifl-1 -yI]-pyridazirie-3-carboxylic acid thizcl-2-

yiamide;

6-[4-(2-Trifiuoromethy-benzoyl)piPArazirt-1 -yl]pyridazine-3-carboxylic acid pyridin-2-

ylamide;
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6-[4-(2-TrifluOromethYl-beflzoyl)PiPer8zif-ll Ipyridazine-3-CrboxyliC adid pyridazin-3-

ylamide:,

In 6.{4-(2-Trifiuoromethyl-beflzoyl) piparazin-1 .yI~pyridazifle-3-carbOXYliC adid pyridin-3-

Cl ylamide;

6-[4-(2-TrifluoramethylbeflZOYl)PiPeraZifl-1l lIpyridazifle-3-carboxyliC acid pyridin-4-

ylamide;
o 6-[4-(2-TrifluoramethylbelZOYI)PiPer8Zifl-1l ]pyridazine4-carbOXYic acid (6-oxo-1 .6-

Cl dihydro-El 3,bjtriazin-2-yI)Bmidw;

6-(4-(2-TrifIUOrOmethYlbnoflY)Pi perazin-1 -yllpyridazine3-rboxyliC acid 

pyridirt-2-vI)-an'ide;
6-[4-(2-Trifluoromethy-belZOYI)-Pi porazin-1 -yl j-pyridazi ne-3-carboxylic acid 

pyridin-2-yI)-amide;

6-I4-(2-Trifluoromethy-benflY)-PiPeraii-1yl]-pyridazine-3-crboxyliC acid (4,6-

dimethyl-pyrimidi n-2-yI)-amide;

e-4 -(2.Tifluorornethyl-be7oyI)-iParBZiiflWPYridazmne-3carboxcs(ic acid (2-chioro-

pyridin-4-yI)-amide;

6-4(-rfurmty-ezy)ppeai--i-yiaie3croyi acid (1 -inrdol-

6-yI)-amide;

6-t4-(2-TrifiuOrOmethy-belzoyl-pi perazin-1 -yI]-pyridazine-3-carbOXYliC acid (1 H-indol-

4-yI)-amide;

6-4(-rfuroeh bnol)pprzn1yI]-pyridazino-3-orbOXYli0 acid (1 

6-[4-(2-TritluoromethyI-belzoy)-PiPerOzin-1I yIp-pyridazine3-cboxylic acid (1 H-

indazol-6-yI)-amide;

6-I4-(2-TrifIUOromethyI-belZOYIY-piPerazinl1 -yI1-pyridazine-3-CarboxyliO acid (4-methyl-

thiazol-2-yI)-amidB;

6-4(-efurmtylbnol-ieai- -yI1-pyridazifle-3-Crboxylic acid 

thiazol-2-vl)-amide;

6-4(-rilooehlbnoi-ieai- -yl1-pyridazine-3-CrbOXYliG. acid 

4,5-dihydro-1 H-[I ,2,4]triazol-3-yl)-amide;

6-f4-(2-TrifluoromethYlbeflzoyl)PiPerBZifl- yl]-pyridaZifl8-3-CarbOKYliC acid (1 H-
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benzoi midazol-2-yI)-amide:
84[4-(2-Trifluorornethylbenzoyl)piperazin-1 -yI]pyridazine-3-carboxylic acid (8-

methylpyridazin-3-yl)amide;

6-[4-(2-Trifluoromethylbenzoyl)piperBzin- 1-yl]pyridazine-3-carbOxyliC acid (0-

IND methoxypyridezin-3-yl)amide; and

~zJ- 6-4(2Trifluoromethvlbenzoyl)-PiPer8Zifl-1 -yI]-pyridazine-3-carboxylic acid (8-chioro-

o pyridazin-3-yl)-amide.

44. The compound of Claim 28 wherein:

A is oxygen;

R2 is CW-C12 heterocyclyl, CI-C12heterocyClylalkyl or

Cr-C 2hterOarylalkyl, each optionally substituted by one or more substituents selected

from the group consisting of halo, oyario, oxo, thioxo, C1-C3alkyl, -OR"1 -C(O)R1

-OC(O)R11 -C(O)0R 11 -C(O)N(R 2
2 end C1-Cddrhaloalkyl;

R3 is phenyl optionally substituted by halo, C1-C,5trihaloalkyl or

C1-Cstrihaloalkoxy;

each R'1 is independently selected from hydrogen, C1-C~alkyl,

C3-Cocycloalkyl, aralkyl or aryl (optionally substituted with one or more halo groups):

and
each R12 is independently selected from hydrogen or C1-Cealkyl.

The compound of Claim 44 selected from the group consisting of the

following:
0-[4-(2-TrifluoromethYlbeflzoyl)piPerazifl-l-yl]-pyridazifle-3-Carboxylic acid indan-1-

ylamide;

G-[4-(2-TrifluoromrIthylbeflZOyl)piper3Zifl-l-yI]-pyridazine-3-carboxylic acid (2-oxo-1 .3-

diaza-bicyclo[3.1I.]hex-3-en-4-yl)amide;

6-I4-(2-Trifluoromethylbeflzoyl)PiperUzin-I-yl]-pyridazile-3-crboxyliO acid (5-oxo-4,5-

dihydro-1 H-pyrazol-3-yl)amide,

6-[4-(2-Trifluoromethylbeflzoyl)Pipera4inl -yl]-pyridazine-3-CrboxyliC acid 

ylamide:
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C 54(1 ,2jDithiolan-3-yl-pentanoic acid (6-[4-(2-trifluoromethyl-benzoyl)-piperazin-1 -yI]-

pyridazin-3-yl}-amide;
6-[4-(2-Trifluoromethyl-benzoyl)-piperazin-1 -yl]-pyridazine-3-carboxylic acid (2-

Cl thiophen-2-yl-ethyl)-amide:
IND6-(4-(2-Tritluoromethylbenzoyl)piperazin-1 -yl~pyridazirie-3-oarboxylic acid (2-

benza[1 
O 6-[4-(2-Trifluoromethylbenzoyl)piperazin-1 -yljpyridazine-3-carboxylic acid (2,2-difluoro-

Cl 2-pyridin-2-ylethyl)amide;
6-[4-(2-Trifl uoromethylbenzoyl)piperazin-1 -yl]pyridazine-3-carboxylic acid (2-pyridin-2-

ylethyl)amide, and
6-[4-(2-Trifluoromethylbenzoyl)piperazin- yljpyridaz-ine-3-carboxylic acid (pyridin-2-yl-

methyl)amide.

46. The compound of Claim 27 wherein:
x and y are each 1;
A is oxygen;
W is 
R' is hydrogen, methyl or ethyl:
R 4 and Re are each independently selected from hydrogen, fluoro,

chioro, methyl, methoxy and trifluoromethyl; and
R6, RR, R7 R7 R8 R8 R9 and Ro' are each independently selected

from hydrogen or 01-C3alkyl.

47. The compound of Claim 46 wherein:
R 2 is 03-C12cycloalkyl or C4-C12cycloalkylalkyl, each optionally

substituted by one or more substituents selected from the group consisting of -OR"1

Cl-C3al1kyl, C1-Cotrihaloaikyl or aryl;
Ris phenyl optionally substituted by one or more substituents selected

from the group consisting of halo, C1-Catrihaloalkyl and C1-Cetrihaloalkcxy; and
each is independently selected from hydrogen, Cl-Csaikyl,

Cr-Cacyclcalkyl, aryl or aralkyl.
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46. The compound of Claim 47 selected from the group consisting of the

in following:
4-ylhxCNl [-2tilurmtybnoy~ieai- -yllpyridazin-3-

ylbutyramide:
Cl 2,2,3,3-Tetramethycyclopropafleca rboxylic acid 

tritluoromethylbenzoyl)piperazi-1-yl]PYrid8zifl- 3 -yl}mide:

Cl Cyclopropanecarboxyl ic acid {6-[4.(2-trifluoromethyl-benZOy)PiPerSzi n-I -yllpyridazin-

3-yl~amide;,

I -'TrifuoromethylcycIOpr0PafleCbxylic adid {6-j4-(2-trfluoromethylbelz0yI)PiPer8Zin-

1 -yl]pyridazin-3-yl)amide; and

2-Phenylcyclopropanecarboylic acid {6-14(2tdfluoromethvlbenzOYl)PiPer8Zifl-

yljpyridazin-3-yl}SmIde.

49. The compound of Claim 46 wherein:

R2 is Cl-C 12alkYI. C2 C12alkenyl, C1-Cealkoxy or C3-C12alkoxyalkyl, each

of which is optionally substituted by one or more substituents selected from the group

consisting of halo, cyano, oxo, thioxo, C1-C~alkyl, -OR"1 -C(O)R11 -OC(O)RI1

-C(O)0R 11 -C(O)N(R 12 
2 -N(R'2)2 Cr-CatrihalOlkyI. cycloalkyl and aryl;

RW is phenyl optionally substituted by halo, C1-C~trihaloalkyl or

C1-Cetrihaloalkoxy;
each R11 is independently selected from hydrogen, 01-C6allkyl.

C3-COCYCloalkyI, aralkyl or aryl (optionally substituted with one or more halo groups);

and
each R'12 is independently selected from hydrogen or C1-Caalkyl.

The compound o1 Claim 49 selected from the group consisting of the

following:
2-Benzyloxy-N-{6-[4-(2-tiflUOrOmethYlbenzoyl) piperezin- I-yl]pyridazin-3-yllacetamide;

2-toyN(-4(-rfuroehlezy ieai--yljpyridazin-3-yl~acetamide;

2-ylpoymtoyN-6(-2tilooehyb ol-ieai--yl~pyridazin-3-
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yIlacetamide;

Cl 2-(2-Methoxyethoxy)-N-{6-[4-(2-trifluoromethylbenzoyl)-piperazin-l -yI] pyridazin-3-
yljacetamide;

Cl N-{6-[4-(2-Trifiuoromethylbenzoyl)piperazin-1 -yl]pyridazin-3-y)-2-(3A33-

IND trifluoropropoxy)acotamicle;

~zJ- 3-Methoxy-N-{6-[4-(2-trifluoromethylbelzOyl)PiPerSzifl-I-yllpyridazin-3-

o yllpropionamide;
Cl 3-Phenoxy-N-{6-[4-(2-trifluoromethylbenzoyl)piperaZil-1 -yl]-pyridazin-3-

yl)propioriamide;
2-Butoxy-N-{6-[4-(2-trifluoromethylbelzOylpiPeraZifl-1 -y]pyridazin-3-yllacetamide;

2-Methyl-I -(6-[4-(2-trifluoromethylbenzoyl)piperazil-1-ylPYrid8Zifl-3-

ylcarbamoyllpropylamni e;

2-Phenoxy-N-{6-[4-(2-trifluoromethylbelzOyl)Pi perazin-1 -yI]pyridazin-3-yl~acetamide'

{6-E4-(2-TriffuorcmethylbenzoYl)PiPerazin-1 -yE] pyridazin-$-yl)carbamic acid butyl ester;

{6-[4-(2-Trifiuoromethylbeflzoyl) piperazin-I -yl]pyridazin-3-ylcarbomic acid propyl

ester;
{6-4-(2-Trifluoromethylbenzoyl)piperazifl-I-yl] pyridazin-3-yl)carbamic acid isobutyl

ester;
{6-[4-(2-Trifl uoromethylbenzoyl)piperazin-1 -yIjpyridazil-3-yI)carbamic acid ethyl ester;

Hexanoic Acid {6-[4-(2-trifluoromethylbenzoyl)piperazifl-I-yI]-pyridazin-3-yI)amide;
4-Fluoro-N-(6-[4-(2-trifluoromethylbeoly)PiPrBzifl-1-yl-pyridazin-3-yljbenzamide;
{6-[4-(2-Trifluoromethylbeflzoyl)piperazil-1 -yIjpyridazin-3-yl~carbamic acid 3,3-

dimethylbutyll ester; and

{6-[4-(2-Trifluoromethylbenzoyl)PiPerazin-I -yI]pyridazin-3-ylcarbamO acid 2-

cyclopropylethyl ester.

51. The compound of Claim 46 wherein:

R 2 is Cr-c 2aralkyl optionally substituted by one or more substituents
selected from the group consisting of halo, cyano, oxo, thioxo, C1-C3alkyl, -OR11

-C(O)R'1 -OC(O)R11 -C(O)0R11 -C(Q)N (R12 -N(R 12 2 C1-Cotrihaloalkyl, cycloalkyl

and aryl;
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R3 is phenyl optionally substituted by halo, C1-Cotrihaloalkyl or

C,-C6trihaloalkoxy;

V) each is independently selected from hydrogen, C1-Coalkyl,

SC-Ccycloalkyl aralkyl or aryl (optionally substituted with one or more halo groups):

and

each R12 is independently selected from hydrogen or C1-Caalkyl.

C 52. The compound of Claim 51 selected from the group consisting of the

following:

4-(4-Methoxyphenyl)-N-{6-[4-(2-trifluoromethylbenzoyl)-piperazin--yl]pyridazin-3-

yl)butyramide; and

3-(4-Fluorophenyl)-N-{6-[4-(2-trifluoromethylbenzoyl)-piperazin-1 -yl]-pyridazin-3-

yl)propionamide.

53. The compound of Claim 29 wherein:

x and y are each 1;

A is oxygen;

W is 

R' is hydrogen, methyl or 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

Roa Ri, R6, R9 and R9a are each hydrogen.

54. The compound of Claim 53 selected from the group consisting of the

following:

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid (2-

cyclopropylethyl)amide;

6-[4-(5-Fluoro-2-trifluoromethylbenzoyl)piperazin-l -yl]pyridazine-3-carboxylic acid (2-

cyclopropylethyl)amide; and
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cyclopropylmethylamide

The compound of Claim 31 wherein:
x and y are each 1;

A is oxygen:

W is -N(R1
Cl R1 is hydrogen, methyl or ethyl:

R' is C,-Cralkyl optionally substituted by -C(O)OR 1

R 3 is phenyl optionally substituted by one or more substituents selected
from the group consisting of fluoro. chloro and triluoromethyl;

R 4 and RW are each hydrogen:
R6, RW, RT Ra, RW, and R9a are each hydrogen; and
R11 is hydrogen, methyl, ethyl or I ,1-dimethylethyl.

56. The compound of Claim 55 selected from the group consisting of the

following:
4-Methyl-2-({6-[4-(2-trlfluoromethylbenzoyl)piperaiin-1 -yl]-pyridazine-3-

carbonyl)amino)pentanoic acid methyl ester;
6-[4-(2-Trifluoromethylbenzoyl)piperazin-t-yllpyridazine-3-carboxylic acid (3-

methylbutyl)amide:
6-[4-(5-Fluoro-2-trifluoromethylbenzoyl)pperazin-1 -yl]pyridazine-3-carboxylic acid (3-

methylbutyl)amide;,
8-f4-(4-Fluoro-2-trffluoromethylbenzoyl)piperazin-1 -yljpyridazine-3-carboxylic acid (3-

methylbutyl)amicie; and
4-Methyl--2-((6-[4-(2-trifluoromethylbenzoyl)piperazin-1 -yIpyridazine-3-

carbonyl)amino)pentanoic acid.

57. The compound of Claim 35 wherein:
x and y are each 1;
A is oxygen;
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W is -N(R 1

R' is hydrogen, methyl or ethyl;
R2 is 2-phenylethyl or 3-phenylpropyl where the phenyl group is

optionally substituted by one or more substituents independently selected from chloro,
IDfluoro or -OR;

R3 is phenyl optionally substituted by one or more substituents selected
from the group consisting of fluoro, chloro and trifluoromethyl;

l R4 and R6 are each hydrogen;
R, R, R7 RTa R8 Ra", and Re' are each hydrogen; and
R11 is hydrogen, methyl, ethyl or 1,1-dimethylethyl

58. The compound of Claim 57 selected from the group consisting of the
following:

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid

phenethylamide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid 
methoxyphenyl)ethyl]amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid 
fluorophenyl)ethyl]amide;

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid (3-

phenylpropyl)amide; and

6-[4-(2-Trifluoromethylbenzoyl)piperazin-1-yl]pyridazine-3-carboxylic acid 
fluorophenyl)ethyl]amide.

59. The compound of Claim 47 wherein:

x and y are each 1;

A is oxygen;

W is 

R' is hydrogen, methyl or ethyl;
R2 is cyclopropylethyl, cyclopropylmethyl or cyclopentylethyl;
R3 is phenyl optionally substituted by one or more substituents selected
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from the group consisting of fluoro, chloro and trifluoromethyl;

R4 and R5 are each independently selected from hydrogen, fluoro,

iV chloro, methyl, methoxy and trifluoromethyl: and

R R, R7 R78, RS, R6 R9 and R9 a are each hydrogen.

\O

60. The compound of Claim 59, namely, 3-Cyclopentyl-N-{6-[4-(2-
O trifluoromethylbenzoyl)piperazin-1-yl]pyridazin-3-yl}propionamide.

61. The compound of Claim 49 wherein:

x and y are each 1;

A is oxygen;

W is 

R' is hydrogen, methyl or ethyl;

R2 is C1-Csalkyl;

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 independently selected from hydrogen, fluoro,

chloro, methyl, methoxy and trifluoromethyl; and

Ro R R7 R8 R, and Ro" are each hydrogen.

62. The compound of Claim 61, namely 4-Methylpentanoic acid 

trifluoromethylbenzoyl)-piperazin-1-yl]pyridazin-3-yl}amide.

63. The compound of Claim 51 wherein;

x and y are each 1;

A is oxygen;

W is 

R1 is hydrogen, methyl or ethyl;

R2 is 3-phenylpropyl;

R3 is phenyl optionally substituted by one or more substituents selected

from the group consisting of fluoro, chloro and trifluoromethyl;
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R4 and R0 are each independently selected from hydrogen, fluoro,

chloro, methyl, methoxy and trifluoromethyl; and

In R, R6 R, R, R8 R 0R and Ro9 are each hydrogen.

0 64. The compound of Claim 63, namely 4-Phenyl-N-{6-[4-(2-

t trifluoromethylbenzoyl)piperazin-1-yl]pyridazin-3-yl}butyramide.
O

65. A method of treating a disease or condition mediated by stearoyl-CoA

desaturase (SCD) in a mammal, wherein the method comprises administering to a

mammal in need thereof a therapeutically effective amount of a compound of Claim

26.

66. A pharmaceutical composition comprising a pharmaceutically

acceptable excipient and a therapeutically effective amount of a compound of Claim

26.

67. A compound of formula (IV):

RR4
5 Rea R6 R

R1 (IV)

R2  0 R9  R R R8

wherein:

x and y are each independently 1;

each R' is independently selected from the group consisting of

hydrogen; C1-Coalkyl optionally substituted with one or more substituents selected

from the group consisting of halo, methyl or trifluoromethyl; and C2-Csalkyl optionally

substituted with one or more substituents selected from the group consisting of

methoxy and hydroxy;
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R2 is selected from the group consisting of C0-C,1 alkyl, C2-C12alkenyl,

C2-C12hydroxyalkyl, Cr-Chydroxyalkenyl, C2-Cnlalkoxyalkyl, C3-C 12cycloalkyl,

in C4-C12cycloalkylalkyl, Cs-Cizheterocyclyl, Cr-Ciheterocyclylalkyl, aryl, C7-C12aralkyl,

C-C-C2heteroaryl, and C-Ci 2heteroarylalkyl;

IN or R2 is a multi-ring structure having 2 to 4 rings wherein the rings are

Sindependently selected from the group consisting of cycloalkyl, heterocyclyl, aryl and

o heteroaryl and where some or all of the rings may be fused to each other;

R3 is selected from the group consisting of C-C 12alkyl, C2-Cizalkenyl,

Cs-Clzhydroxyalkyl. C2-Ci2 hydroxyalkenyl, Ci-Cl 2alkoxy. C2-C 2alkoxyalkyl,

C3-C 12cycloalkyl, C4-C12cycloalkyllkyl, aryl, C7-C,aralkyl, C-Caheterocyclyl.

Cs-C 2heterocyclylalkyl, C1-C1zheteroaryl 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 rings may be fused to each other;

R4 and Rs are each independently selected from hydrogen, fluoro,

chloro, methyl, methoxy and trifluoromethyl; and

R6 Rea, R7 R7 a, R' R R9 and R" are each independently selected

from hydrogen or C1-Csalkyl;

or R6 and R6 together, or R7and together, or Rand R8 together, or

R9 and ReS together are an oxo group, provided that when V is R7and R7

together or R8 and RB together do not form an oxo group, while the remaining R8 R"e

R 7 R78 R8 R 8 Re, and Ra are each independently selected from hydrogen or

Ci-Calkyl;

or one of R6 Rs R7 and R7  together with one of R8 R R" and R9

form an alkylene bridge, while the remaining R. R6 R7 R8 R 9R and R"9 are

each independently selected from hydrogen or C1-Cualkyl;

a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically

acceptable salt thereof, or a pharmaceutical composition thereof.

68. The compound of Claim 67 wherein:

x and y are each 1;
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each R' is hydrogen or C1-Cralkyl;

R2 is selected from the group consisting of C-Calkyl, CO-C12alkenyl,

In) C3-C12hydroxyalkyl, C-C 2hydroxyalkenyl, C-C, 2alkoxyalkyl, C3-Clacycloalkyl,

C4-C 2cycloalkylalkyl, Cr-C12heterocyclyl, C3-C12heterocyclylalkyl, aryl, C-rCaralkyl.

INC 1-C12heteroaryl, and C,-C1 heteroarylalkyl;

each R2 is optionally substituted by one or more substituents selected

o from the group consisting of halo, oxo, thioxo, C1-C3alkyl, -OR"1 -C()OR11

C1-Ctrihaloalkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl and heteroarylcycloalkyl;

R' is selected from the group consisting of Cs-Czalkyl, C3-C12alkenyl,

Cr-Chydroxyalkyl, C3-C1 2 hydroxyalkenyl, Cs-C12alkoxy, C-4C2alkoxyalkyl,

Cr-C 2cycloalkyl, C4 -C12cycloalkylalkyl, aryl, Cr-C,2aralkyl, Cr-C 2heterocycly,

C-C 12heterocyclylalkyl, C,-C,2heteroaryl and Cr-Cheteroarylalkyl;

where each of the above R' groups are optionally substituted by one or

more substituents selected from the group consisting of C,-Coalkyl, C1-Cutrihaloalkyl,

C-C 6trihaloalkoxy, C,-Calkoxy, Cl-Coalkylsulfonyl, halo, cyano, nitro, hydroxy,

-N(R' 2
2 -S(0) 2N(R'2 2 cycloalkyl, heterocyclyl, aryl, heteroaryl and

heteroarylcycloalkyl;

R4 and R5 are each independently selected from hydrogen, fluoro,

chloro, methyl, methoxy and trifluoromethyl;

R6 ReB, R7 R7 Ra, R9 and R9' are each independently selected

from hydrogen or C1-C3alkyl;

Re, Rua, R7a, R8 R, Rt, and Rg" are each independently selected

from hydrogen or C,-C3alkyl;

or R' and R' together or R7and R7a together are an oxo group while the

remaining R6, R58 R7 R7a R5 R82, Re, and Ra are each independently selected from

hydrogen or C,-C3alkyl;

or one of Re, RW, and Ra together with one of Re, Rea, R9 and RB

form an alkylene bridge, while the remaining R6 R6e R, R8. Rs, R9 and Rea are

each independently selected from hydrogen or C1-C3alkyl;

each R"1 is independently selected from hydrogen, C1-C6alkyl, C-

Cscycloalkyl, aryl or aralkyl: and
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subtiute b oeh mre2 istienently selected from thydgrogen corsstn C o-C -Olkyl

l-~lklo ayl: C~laklo 4 1 ccolkl~yechotoal

0 R3 is phenyl optionally substituted by one or more substituents selected
from the group consisting of halo, C1-Cetrihaloalkyl and C1-Cetrihaloalkoxy; and

each R1 is independently selected from hydrogen, 01-C6alkyl,

C3-C~cycloalkyl. aryl or aralkyl.

The compound of Claim 69 selected from the group consisting of the

following:
I -(2-PhenylcycOpropyl)-3{6-[4-(2-tiflUOUomethylbeflZOyl)piper3Zin-l -yllpyridazin-3-

ylju re;

I -Cyclopentyl-3-(6-[4-(2-trit Iuoromeihylbenzoyl)piperezin-l -yl]-pyridazin-3-yIjurea;

1 -(3-Cyclopropylpropyl)-3-(6-[4-(2-tifluoromethylbeZOYl)PiPerBZi1-yl] pyridazin-3-

yl)urea;

I -Cyclopropylmethyl-3-{6-[4-(2-trifluoromethYlbe'ZOYI)PiPerazifl-1 -yIlpyridazin-3-

yl~urea:
1 -(2-Cyclopropylethyl)-3-{6-4-(2-trifluormethylbeflZOyl)PiPrBZifl-l -yllpyridazin-3-

yl)urea;
I -(2-Cyolopropylethyl)-3-(6-4-(2-fluoro-6-tifluormthylbeflZOYl)piperBzifl-I 

yljpyridazin-3-yl~urea;
I -(2-Cyclopropylethyl)-3-(6-[4-(5-fluoro2-trifluoromthylbeflZOyl)PiPrZin-1 

yl]pyridazin-3-yl~urea:

I -Cyclohexyl-3-(6-[4-(2trifluoromethYlbnZOYl)PiPerZil-1 -yl]pyridazin-3-yl~urea

I -(2-Cyclopropylethyl)3-6-[4(2,6-diflUOrobeflZOYl)PiPeraZin-1 -yl]pyridazin-3-yl~urea;

and
I (3-Cyclopropylpropy)-3-64-(-fluoro-2-tiUOFomthylbeflZOyl)PiPeraZin-I 

yI]pyridazin-3-yl)urea.
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71. The compound of Claim 68 wherein:

R2 is C7-Cl2aralkyl optionally substituted by one or more substituents

(N selected from the group consisting of halo, or Cl-Caalkyl;
(N R3 is phenyl optionally substituted by one or more substituents selected

NO from the group consisting of halo, C1-Cotrihaloalkyl and C1-Crtrihaloalkoxy; and

each R1 is independently selected from hydrogen, C,-Coalkyl,

o C3-7Ccycloalkyl, aryl or aralkyl.

72. The compound of Claim 71 selected from the group consisting of the

following:

1-[1 -(4-Fluorophenyl)ethyl]-3-6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yl]pyridazin-3-

yl}urea;

1-[1 -(4-Fluorophenyl)ethyl]-3-{6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yl]pyridazin-3-

yl)urea;

1-[3-(4-Fluorophenyl)propyl]-3-6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yl]pyridaiin-

3-yl}urea;
1 -Phenethyl-3-{6-[4-(2-trifluoromethylbenzoyl)piperazin-1-yl]-ryridazin-3-yl)urea;

1-(4-Fluorobenzyl)-3-{6-[4-(2-trifluoromethylbenzoy)piperazin-1-ylpyridazin-3-yl}urea;
and

1-(3,4-Dichlorobenzyl)-3-{6-[4-(2-trifluoromethylbenzoyl)piperazin-1 -yl]pyridazin-3-

yl}urea.

73. The compound of Claim 68 wherein:

R2 is aryl optionally substituted by one or more substituents selected

from the group consisting of halo, -OR" or C,-Caalkyl;

R3 is phenyl optionally substituted by one or more substituents selected

from the group consisting of halo, C1-Cetrihaloalkyl and C1-C6trihaloalkoxy; and

each R11 is independently selected from hydrogen, C,-C6alkyi,

CS-Ccycloalkyl, aryl or aralkyl.

74. The compound of Claim 73 selected from the group consisting of the
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following:

I -(4-Fl uorop henyl)-3-{6-[4-(2-trifl uoromethyl benzoyl) pipe razifl-lI -yI]-pyridazin-3-yl~u rea;
in and

The compound of Claim 68 wherein:
R R2 iS C 3-C12alkyI, Cr-01,hydroxyalkyl or C3-C12lalkoxyalkyl, each

Cl optionally su bstituted by one or more substituents selected from the group consisting

of halo, -OR11 or -C(O)0R 1

R3 is phenyl optionally substituted by one or more substituents selected

from the group consisting of halo, C1-C~trihaloalkyl and C1-Cetrihaloalkoxy; and

each R11 is independently selected from hydrogen, C1-Coalkyl,

Cr-Cacycloalkyl, aryl or aralkyl.

76, The compound of Claim 75 selected from the group consisting of the

following:
3-(3-(6-[4-(2-Trifluoromthylbelzoyl)piperazil-I-yl]-pyridazin-3-yllureido)propioflic acid

ethyl ester;
I -Butyl-3-{6-[4-(2-trifluoromethylbenzoyl)PiPerazin-I -ylljpyridazin-$-yllurea;

I -(2-chloroethyl)-3-{6-[4-(2-trifluoromethylbenzoyl)-piperazin-1 -yl]pyridazin-3-yl~urea;

1 -(6-!4-(2,6-Difluorobenzoyl)piperazin-1 -yljpyridazin-3-yl)-3-(3-mefhylbutyl)urefl;

1 .(3,3-Dimethylbutyl)3-{6-[4-(2-tiflUoron19thylbenZoyl)piperzil-1 -yilpyridazin-3-

yljurea;
I -(2-lsopropoxyethyl)-3-6-[4-(2-tifl uoromethyl benzoyl)-pi perazin-I-yljpyridazin-3-

yllurea;
I -(3-Hyd roxy-4.4-dimethylpenty)-3-6-[4-(2-triflUOromthylbaflZoyl)PiPeraZin-1 

yljpyridezin-3-yl~urea;
I -Hexyl-3-{6-[4-(2-trifluoromethylbenzoytpperazin-1 -yl]pyridazin-3-yllurea:

1 -l-eptyl-3-{6-[4-(2-trifl uorom ethyl benzoyl) piperazin-1 -yllpyridazin-3-yl)urea; and

1 -(4-Methylpentyl)-3-{6-[4-(2-trifluororrethylbenzoyl)piperazil-1 -yllpyridazin-3-yl)u ree
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77. The compound of Claim 71 wherein:

x and y are each 1;

Seach R1 is hydrogen, methyl or ethyl;

R2 is benzyl;

R is phenyl optionally substituted by one or more substituents selected

Sfrom the group consisting of fluoro, chloro and trifluoromethyl;

o R4 and Rs are each independently selected from hydrogen, fluoro,

Cl chloro, methyl, methoxy and trifluoromethyl; and

R6 R TR7 R7 R, R, R' and Rg are each hydrogen.

78. The compound of Claim 77, namely 1-Benzyl-3-{6-[4-(2-

trifluoromethylbenzoyl)piperazin-1-yl]pyridazin-3-yl}urea.

79. The compound of Claim 75 wherein:

x and y are each 1;

each R1 is hydrogen, methyl or ethyl;

R2 is pentyl;

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 independently selected from hydrogen, fluoro,

chloro, methyl, methoxy and trifluoromethyl; and

R6 R R 7 R R R R, and R9F are each hydrogen.

The compound of Claim 79, namely 1-Pentyl-3-{6-[4-( 2

trifluoromethylbenzoyl)piperazin-1-yl]pyridazin-3-yl}urea,

81. A method of treating a disease or condition mediated by stearoyl-CoA

desaturase (SCD) in a mammal, wherein the method comprises administering to a

mammal in need thereof a therapeutically effective amount of a compound of Claim

67.
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82. A pharmaceutical composition comprising a pharmaceutically

acceptable excipient and a therapeutically effective amount of a compound of Claim

c 67.

O 83. A compound of formula (Va):

R4 R5 R RR Rl

R2 -W N -C R (Va)
N Y HOR9,

6a

Rea R9  R

wherein:

x and y are each independently 1;

W is -N(R 1 or 

each R1 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 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 %C1 2alkyl, C2C1 2alkenyIl,

C7-Cl2hydroxyalkyl, CrC 2hydroxyalkenyl C1-C,2alkoxy C2C 12alkoxyalkyl,

C3-Ci 2cyloalkyl, C4-C12cycloalkylalkyl, Cri-Csaralkyl, Cr-C2heterocyclyl,

C-Cj 2heterocyclylalkyl, C1-C 2heteroaryl, and C-C 1 2heteroarylalkyl;

R3 is selected from the group consisting of C1-C1zalkyl, C,-C12alkenyl,

C2-C12hydroxyalkyl, C2-Czhydroxyalkenyl, C1-C12alkoxy, C2-C12alkoxyalkyl,

C3-C12cycloalkyl, C4-C 2cycloalkylalkyl, aryl, C,-C,12aralkyl, Cs-C12heterocyclyl,

Ca-C 12heterocyclylalkyl, 01-C12heteroaryl and C3-C1 2heteroarylalkyl;

R4 and R5 are each independently selected from hydrogen, fluoro,

chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or 

R6 Rt R7 Ra, R, R8 and Ro are each independently selected
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from hydrogen or C,-Csalkyl;
or Re and R" together, or R'and R78 together, or R8and R"9 together, or

R9 and R" together are an oxo group, provided that when V is R7and R73

together or R8 and Ra together do not form an oxo group, while the remaining Re, Real

INDR 7 R7a, R8 Rea8 R9 and R" are each independently selected from hydrogen or

C1-C3 alkyl;
or one of Re, Re", R7 and R7a together with one of R8 Rea, R9 and Ra

C form an alkylene bridge, while the remaining Re, R7 Ra, R3 R0, and R'3 are

each independently selected from hydrogen or C1-Czalkyl;

R10o is hydrogen or C-C 3alkyl; and

each R12 is independently selected from hydrogen orCI-Coalkyl:

provided, however, that R2 can not be pyrazinyl, pyridinonyl,

pyrrolidinonyl or imidazolyl;
a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically

acceptable salt thereof, or a pharmaceutical composition thereof.

84. The compound of Claim 83 wherein:

x and y are each independently 1;

W is -N(R1

each R' is hydrogen or C1-Coalkyl;

R2 is selected from the group consisting of C7-C12alkyl, CrCalkenyl,

C7-Clhydroxyalkyl, C2-Cz12hydroxyalkenyl, C1-C 2alkoxy, C2-C12alkoxyalkyl,

C-C 2cycloalkyl, C4-C12cycloalkylalkyl, Ci3-Cigaralkyl, C3-C,2heterocyclyl,

C3-C 2heterocyclylalkyl, Cr-C12heteroaryl, and C-C, 2heteroarylalkyl;

each R2 is optionally substituted by one or more substituents selected

from the group consisting of halo, cyano, oxo, thioxo, C1-Caalkyl, 

-C()OR"1 -C(O)N(R12
2 -N(R12

2 C1-C6trihaloalkyl, cycloalkyl,

heterocyclyl, aryl, heteroaryl and heteroaryloycloalkyl;

R3 is selected from the group consisting of C1-Cl2alkyl, C2-C,2alkenyl,

C2-C12hydroxyalkyl, CZ-C 12hydroxyalkenyl, C1-C1 alkoxy, C2-C12alkoxyalkyl,

C3-C1 2cycloalkyl, C4-C12cycloalkylalkyl, aryl, C7-C 1 aralkyl, C5-C 2heteracyclyl,
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CaC 12heterocyclylalkyl, C1-Cizheteroaryl and C.-ClheteroarylalkyI;

each R3 is optionally substituted by one or more substitutents selected

V) from the group consisting of halo, cyano, nitro, hydroxy, C1-COalkyl, C1-Cstrihaloalkyl,

C' C1-Ctrihaloalkoxy, Cr-CalkyIsulfonyl, 2 -OC(O)R1 -C(O)OR" -S(0)2N(R)

cycloalkyl, heterocyclyl and heteroarylcycloalkyl;
R4 and R5 are each independently selected from hydrogen, fluoro,

Schloro, methyl, methoxy, trifluoromethyl, cyano, nitro or -N(R2)3

c R6 R6  R 2 R7a, Re, Rst, R9 and R9' are each independently selected

from hydrogen or C,-C3alkyl;

R'o is hydrogen or C1-Czalkyl;

each R" is independently selected from hydrogen, C1-Calkyl, C3

Cscycloalkyl, aryl or aralkyl; and

each R2 is independently selected from hydrogen or C1-C6alkyl.

The compound of Claim 84 wherein:

R2 is C3-C12cyloalkyl or C4-CUcycloalkylalkyl, each optionally

substituted by one or more substituents selected from the group consisting of halo,

C1-Cetrihaloalkyl, -OR1 C1-Czalkyl or aryl;

R3 is phenyl optionally substituted by one or more substituents selected

from the group consisting of halo, cyano, nitro, hydroxy, C1-Coalkyl, C,-C3trihaloalkyl,

C1-Ctrihaloalkoxy, C,-Cealkylsulfonyl, -N(R12
2 -00C(O)R 11 -C()OR1 -S(0)2N(R'2h

and cycloalkyl;
each R1 is independently selected from hydrogen, C,-C 6alkyl,

C3-CScycloalkyl, aryl or aralkyl; and

each R12 is independently selected from hydrogen or C1-C)alkyl.

86. The compound of Claim 85 selected from the group consisting of the

following:

6-[4-(2-Trifluoromethylbenzyl)plperazln-1-yl]pyridazine-3-carboxylic acid (2-

cyclopropylethyl)amide;

6-[4-(5-Fluoro-2-trif uoromethylbenzyl)piperazin-1 -yl]pyridazine-3-carboxylic acid (2-

COMS ID No: ARCS-220922 Received by IP Australia: Time 17:00 Date 2009-01-22



22-01--'09 16:54 FROMI-Davies Collison Cave +61392542770 T-089 P117/123 F-061

ct
-196-

cyclopropylethyl)amide:
6-[4-(4-Fluoro-2-trifluoromethylbenzyl)-piperazil- yIlpyridazifle-3-CrbOXYliC acid (2-

cyclopropylethyl)amide;
6-[4-(5-Chloro-2-trifluoromethylbenzyl)piperazil-1 -yllpyridazine,-3-carboxylic acid (2-

cyclopropylethyl)amide;

6-f4-(2-Chloro-4-fluoroberizyl)piperazin-1 -yljpyridazinle-3-crboxyliC acid (2-

o cyclopropylethyl)amide;
6-(4-(215-Dichlorobeflzyl)Pi perazin-1 -yl]pyridazine-3-carboxylic acid (2-

cyclopropylethyl)amide:
6-[4-(2,4-LDichlorobenzyl)piprZil-1 -yIlpyridazine-3-carboxylic acid (2-

cyclopropylethyl)amide;

6-[4-(5-Fluaro-2-trifluorOmethYlbeflZyl)PiPeraZifl-1 -yljpyridazine-3-carboxylic acid (3-

cyclopropylpropyl)amide; and

-(2-Trifluoromethylpheiyl)ethylPiPerzifl-1 -yi)-pyriciazine-3-carboxylic acid (2-

cyclopropylethyl)amide.

87. A method of treating a disease or condition mediated by stearoyl-CoA

desaturase (SCID) in a mammal, wherein the method comprises administering to a

mammal in need thereof a therapeutically effective amount of a compound of Claim

83.

88. A pharmaceutical composition comprising a pharmaceutically

acceptable excipient and a therapeutically effective amount of a compound of Claim

83.

89. A compound of formula yVb):
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R4 R56 R6 R
Ra R R10

RcW N N-C--R3  (Vb)

N=NINO 8 

RaRR
8 R

wherein:

C x and y are each independently 1;

W is -N(R')C(O)N(R 1 or 

each R' is independently selected from the group consisting of

hydrogen; C1-C5alkyl optionally substituted with one or more substituents selected

from the group consisting of halo, methyl or trifluoromethyl; and CC-ealkyl optionally

substituted with one or more substituents selected from the group consisting of

methoxy and hydroxy;

R2 is selected from the group consisting of C1-C,2alkyl, C2-C12alkenyl,

CZ-C 2hydroxyalkyl, C-Ci2hydroxyalkenyl, C1-C12alkoxy, C2-Clalkoxyalkyl,

CrCj 2cycloalkyl, C4-C12cycloalkylalkyi, aryl; C7-C12aralkyl, C3-C 2heterooyclyl,

CTC 12heterocyclylalkyl, C1-Czheteroaryl, and C3-C12heteroarylalkyl;

R3 is selected from the group consisting of C,-C12alkyl, C2-C12alkenyl,

C,-C 2hydroxyalkyl, C-Cj 2hydroxyalkenyl, C1-C1zalkoxy or C2rCzalkoxyalkyl

R4 and R5 are each independently selected from hydrogen, fluoro,

chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or 

R6 R08 R7 R73, R1, R, R9 and RBa are each independently selected

from hydrogen or C1-C3alkyl;

or R0 and Re" together, or R7and R72 together, or Rand Ra together, or

R9 and R9a together are an oxo group, provided that when V is R'and R"7

together or R8 and R"5 together do not form an oxo group, while the remaining R6 R",

7 R, R. R8 Re, and R' are each independently selected from hydrogen or

C1-rCalkyl;

or one of R7 and R7 together with one of R8 Re., R9 and R"

form an alkylene bridge, while the remaining R6 R6 R7 R R8 R0 R, and R" are
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'n each R12 is independently selected from hydrogen or Cl-Csalkyl;

as a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically

O acceptable salt thereof, or a pharmaceutical composition thereof.

A method of treating a disease or condition mediated by stearoyl-CoA

desaturase (SCD) in a mammal, wherein the method comprises administering to a

mammal in need thereof a therapeutically effective amount of a compound of Claim

89.

91. A pharmaceutical composition comprising a pharmaceutically

acceptable excipient and a therapeutically effective amount of a compound of

Claim 89.

92. Use of a compound of formula 

R4  R 6a R6 R

R -W N -V-R3 (I)

N ya Rea
Ra R9 9 R

wherein:

x and y are each independently 1:

W is -C(O)N(R 1 -C(O)NIC(0)R 1 -N(R1 or 

V is or-C(RO)H;

each R1 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 C2-CGalkyl optionally

substituted with one or more substituents selected from the group consisting of
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methoxy and hydroxyl;

R1 is selected from the group consisting of hydrogen, C1-Calkyl and

f cycloalkyl;

R2 is selected from the group consisting of C1-C12alkyl, C2-Ci 2alkenyl,

C2-CC 2hydroxyalkyl, C-Cj 2hydroxyalkenyI, C1-C12alkoxy, CrC 2alkoxyalkyl,

Cr-C,2cycloalkyl, C4-C12cycloalkylalkyl. aryl, C7-C12aralkyl, Cr-C 2heterocyclyl,

O C-Czheterocyclylalkyl, CI-C 12heteroaryl, and C3-C1 2heteroarylalkyl;
or R2 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;

R3 is selected from the group consisting of C1-C12alkyl, C2-C12alkenyl,

C2-C 2hydroxyalkyl, C-C12hydroxyalkenyl, C1-C12alkoxy, C2-C12alkoxyalkyl,

Cr-Ccycloalkyl, C4-C12cycloalkylalkyl, aryl, C7-Ci 2aralkyl, Ca-C 12heterocyclyl,

CJ-Cz2heterocyclylalkyl, Cl-C 12heteroaryl and CO-C 2heteroarylalkyl;

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;

R4 and R' are each independently selected from hydrogen, fluoro,

chloro, methyl, methoxy, trifluoromethyl, cyano. nitro or-N(R)2

R6 R, R7 R7 Rsa, R9 and R9a are each independently selected

from hydrogen or C1-C3alkyl;

or Rs and R6" together, or R7and R7 together, or Rand R8 together, or

R9 and Ro9 together are an oxo group, provided that when V is R7and R'a

together or R3 and RIB together do not form an oxo group, while the remaining R, R",

R7 R7a, R8 Ra, R9 and R9 a are each independently selected from hydrogen or

C1-Caalkyl;
or one of R6a, R7 and R7a together with one of R8 R' and R9

form an alkylene bridge, while the remaining R6 R6 R7 R7a, R8 and R98 are

each independently selected from hydrogen or C1-C3alkyl;

R10 is hydrogen or C1-C3alkyl; and

each R 2 is independently selected from hydrogen or C,-Csalkyl;
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a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically

acceptable salt thereof, or a pharmaceutical composition thereof in the manufacture of

Vtf a medicament for the inhibition of human stearoyl-CoA desaturase (hSCD) activity.

I 93. Use of a compound of formula 

SR4 R5 R6 R7

RRga R8a

wherein:

x and y are each independently 1;

W is -C(O)N(R 1 -N(R')C(O)N(R 1 or 

V is or -C(R H;

each R1 is independently selected from the group consisting of

hydrogen; Ci-Cealkyl optionally substituted with one or more substituents selected

from the group consisting of halo, methyl or trifluoromethyl: and C-C 6alkyl optionally

substituted with one or more substituents selected from the group consisting of

methoxy and hydroxyl;

R'1 is selected from the group consisting of hydrogen, Ci-C6alkyl and

cycloalkyl;

R2 is selected from the group consisting of C,-C 12 alkyl, C.-Cilalkenyl,

C2-Ci 2hydroxyalkyl, C2C 12hydroxyalkenyl, C1-Ca1 alkoxy, -C012alkoxyalkyl,

Cs-Cacycloalkyl, C4-C12cycloalkylalkyl, aryl, C7-C12aralkyl, C3-C 2heterocyclyl,

C i-C1 heterocyclylalkyl, C0-Ciaheteroaryl, and C3-C12heteroarylalkyl;

or R2 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;

R3 is selected from the group consisting of C1-C1 alkyl, C.-Clalkenyl,
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C2-C12hydroxyalkyl, C2-C 12hydroxyalkenyl, C,-C 12alkoxy, C2-Clzalkoxyalkyl,

C3-Ccycloalkyl. C4-C1 cycloalklalkkyl, aryl, C7-C12aralkyl, Cs-C 12heterocyclyl,

t/f Ca-Clzheterocyclylalkyl, C1-C12heteroaryl and C-C 12heteroarylalkyl;

Sor Ra is a multi-ring structure having 2 to 4 rings wherein the rings are

Sindependently 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;

O R4 and R5 are each independently selected from hydrogen, fluoro,

c' chloro, methyl, methoxy, trifluoromethyl, cyano, nitro or -N(R12)2

Re R6e R1 R7a, R8 R a R9 and R9 are each independently selected

from hydrogen or C,-Czalkyl;

or R6 and Rea together, or R7and R7 together, or Rand R together or

R9 and R9 together are an oxo group, provided that when V is Rand R"

together, or R8 and R8a together, do not form an oxo group;

or one of R6 R6 R7 and R'a together with one of Re R9 and R9

form an alkylene bridge;

R' 0 is hydrogen or C1-Calkyl; and

each is independently selected from hydrogen or Ci-Cealkyl;

a stereoisomer, enantiomer or tautomer thereof, a pharmaceutically

acceptable salt thereof, or a pharmaceutical composition thereof for the manufacture

of a medicament for the treatment of a disease or condition mediated by stearoyl-CoA

desaturase (SCD) in a mammal.

94. Use of a compound according to Claim 10 in the manufacture of a

medicament for the treatment of a disease or condition mediated by stearoyl-CoA

desaturase (SCD) in a mammal.

Use of a compound according to Claim 26 in the manufacture of a

medicament for the treatment of a disease or condition mediated by stearoyl-CoA

desaturase (SCD) in a mammal.
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96. Use of a compound according to Claim 67 in the manufacture of a

medicament for the treatment of a disease or condition mediated by stearoyl-CoA

V'n desaturase (SCD) in a mammal.

I 97. Use of a compound according to Claim 83 in the manufacture of a

medicament for the treatment of a disease or condition mediated by stearoyl-CoA

desaturase (SCD) in a mammal.

98. Use of a compound according to Claim 89 in the manufacture of a

medicament of the treatment of a disease or condition mediated by stearoyl-CoA

desaturase (SCD) in a mammal.

99. Method according to any one of Claims 1, 2, 24, 65, 81, 87 and 

substantially as hereinbefore described with reference to any one of the examples.

100. Compound according to any one of Claims 10, 26, 67, 83 and 89

substantially as hereinbefore described with reference to any one of the examples.

101. Pharmaceutical composition according to any one of Claims 25, 66, 82,

88 and 91 substantially as hereinbefore described with reference to any one of the

examples.

102. Use according to any one of Claims 92 to 98 substantially as

hereinbefore described with reference to any one of the examples.
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