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(57) ABSTRACT 

The present invention relates to certain pyraZole derivatives 
of Formula (I): 

(I) 
o 

3 R2 
R 

R4 / /N 
RlHN N 

R6 R5 

that are p-38 MAP kinase inhibitors, pharmaceutical 
compositions containing them, methods for their use, 
and methods for preparing these compounds. 
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PYRAZOLE DERIVATIVES P38 MAP KINASE 
INHIBITORS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part of US. 
patent application Ser. No. 09/305,737, ?led May 5, 1999 
and claims the bene?t under 35 USC 119(e) of US. 
Provisional Application Serial No. 60/084,250, ?led May 5, 
1998, US. Provisional Application Serial No. 60/122,140, 
?led Mar. 2, 1999, and US. Provisional Application Serial 
No. 60/130,369, ?led Apr. 21, 1999, hereby incorporated by 
reference in their entirety. 

FIELD OF THE INVENTION 

[0002] This invention relates to certain pyraZole deriva 
tives that inhibit p38 MAP kinase, pharmaceutical compo 
sitions containing them, methods for their use, and methods 
for preparing these compounds. 

BACKGROUND INFORMATION AND 
RELATED DISCLOSURES 

[0003] TNF and IL-1 have been shoWn to be central 
players in the pathological processes underlying many 
chronic in?ammatory and autoimmune diseases. IL-1 is 
implicated in mediating or exacerbating diseases such as 
rheumatoid arthritis ((see., Arend, W. P. Arthritis & Rheu 
matism 38(2): 151-160, (1995)), osteoarthritis, bone resorp 
tion, toxic shock syndrome, tuberculosis, atherosclerosis, 
diabetes, Hodgkin’s disease (see., Benharroch, D.; et. al. 
Euro. Cytokine Network 7(1): 51-57) and AlZheimer’s dis 
ease. Excessive or unregulated TNF production has been 
implicated in mediating or exacerbating diseases such as 
rheumatoid arthritis ((see., Maini, R. N.; et. al. APMIS. 
105(4): 257-263, (1997); Feldmann, M., J. of the Royal 
College of Physicians of London 30(6): 560-570, (1996); 
LorenZ, H. M.; et. al. J. oflmmunology 156(4): 1646-1653, 
(1996)) osteoarthritis, spondylitis, sepsis, septic shock 
((see., Abraham, E.; et. al. JAIVIA. 277(19):1531-1538, 
(1997), adult respiratory distress syndrome, asthma ((see., 
Shah, A.; et. al. Clin. &Exp. Allergy 1038-1044, (1995) and 
Lassalle, P., et. al. Clin. & Exp. Immunol. 94(1): 105-110, 
(1993)), bone resorption diseases, fever ((see., Cooper, A. 
L., et. al. Am. J. ofPhysiology 267(6 Pt. 2): 1431-1436)), 
encephalomyelitis, demyelination ((see., Klindert, W. E.; et 
al. J. ofNeuroimmunol. 72(2): 163-168, (1997)) and peri 
odontal diseases. 

[0004] Clinical trials With IL-1 and TNF receptor antago 
nists have shoWn that blocking the ability of these cytokines 
to signal through their receptors leads to signi?cant 
improvement, in humans, in in?ammatory diseases. There 
fore, modulation of these in?ammatory cytokines is consid 
ered one of the most effective strategies to block chronic 
in?ammation and have positive therapeutic outcomes. It has 
also been shoWn that p38 MAP kinase plays an important 
role in the translational control of TNF and IL-1 and is also 
involved in the biochemical signaling of these molecules 
((see., Lee, J. C., et al. Nature. 372 (6508): 739-46, (1994)). 
Compounds that bind to p38 MAP are effective in inhibiting 
bone resorption, in?ammation, and other immune and 
in?ammation-based pathologies. The characteriZation of the 
p38 MAP kinase and its central role in the biosynthesis of 
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TNF and IL-1 have made this kinase an attractive target for 
the treatment of diseases mediated by these cytokines. 

[0005] It Would therefore be desirable to provide p38 MAP 
kinase inhibitors and thereby provide a means of combating 
diseases mediated by pro-in?ammatory cytokines such as 
TNF and IL-1. This invention ful?lls this and related needs. 

SUMMARY OF THE INVENTION 

[0006] In a ?rst aspect, this invention provides compounds 
selected from the group of compounds represented by For 
mula (1): 

(I) 
O 

R3 R2 

\ 
R4 RlHN / N/N 

R6 R5 

[0007] Wherein: 

[0008] R1 is hydrogen or acyl; 

[0009] R2 is hydrogen or alkyl; 

[0010] A is an aryl or heteroaryl ring; 

[0011] B is an aryl or heteroaryl ring; 

[0012] R3 is selected from the group consisting of: 

[0013] (a) amino, alkylamino or dialkylamino; 

[0014] (b) acylamino; 
[0015] (c) optionally substituted heterocyclyl; 

[0016] (d) optionally substituted aryl or heteroaryl; 

[0017] (e) heteroalkyl; 
[0018] heteroalkenyl; 
[0019] (g) heteroalkynyl; 
[0020] (h) heteroalkoxy; 
[0021] heteroalkylamino; 
[0022] optionally substituted heterocyclylalkyl; 

[0023] (k) optionally substituted heterocyclylalkenyl; 

[0024] (l) optionally substituted heterocyclylalkynyl; 

[0025] optionally substituted cycloalkoxy, 
cycloalkylalkyloxy, heterocyclylalkoxy, or heterocy 
clyloxy; 

[0026] (n) optionally substituted heterocyclylalky 
lamino; 

[0027] (o) optionally substituted heterocyclylalkyl 
carbonyl; 

[0028] heteroalkylcarbonyl; 
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[0029] optionally substituted cycloalkylarnino; 

[0030] (r) —NHSO2R6 Where R6 is alkyl, heteroalkyl 
or optionally substituted heterocyclylalkyl; 

[0031] (s) —NHSO2NR7R8 Where R7 and R8 are, 
independently of each other, hydrogen, alkyl or 
heteroalkyl; 

[0032] (t) —Y-(all<ylene)-R9 Where: 

[0033] Y is a single bond, —O—, —N— or 
—S(O)n— (Where n is an integer from 0 to 2); and 
R9 is cyano, optionally substituted heteroaryl, 
—COOH, —COR1O, —COORH, —CONR12R13, 
—SO2R14, —SO2NR15R16, —NHSO2R17 or 
—NHSO2NR18R19, where R10 is alkyl or option 
ally substituted heterocycle, R11 is alkyl, and R12, 
R13, R14, R15, R16, R17, R18 and R19 are, indepen 
dently of each other, hydrogen, alkyl or het 
eroalkyl; 

[0034] (u) —C(=NR2O)(NR21R22) Where R20, R21 
and R22 independently represent hydrogen, alkyl or 
hydroXy, or R20 and R21 together are —(CH2)n— 
Where n is 2 or 3 and R is hydrogen or alkyl; 

[0035] (v) —NHC(X)NR23R24 Where X is —O— or 
—S—, and R23 and R24 are, independently of each 
other, hydrogen, alkyl or heteroalkyl; 

[0036] (W) —CONR25R26 Where R25 and R26 inde 
pendently represent hydrogen, alkyl, heteroalkyl or 
optionally substituted heterocyclylalkyl, or R25 and 
R together With the nitrogen to Which they are 
attached form an optionally substituted heterocyclyl 
ring; 

[0037] —S(O)DR27 Where n is an integer from 0 to 
2, and R27 is alkyl, heteroalkyl, optionally substi 
tuted cycloalkyl, optionally substituted heterocycly 
lalkyl, or —NR28R29 Where R28 and R29 are, inde 
pendently of each other, hydrogen, alkyl or 
heteroalkyl; 

[0038] (y) cycloalkylalkyl, cycloalkylalkynyl and 
cycloalkylalkynyl, all optionally substituted With 
alkyl, halo, hydroXy or arnino; 

[0039] (Z) arylarninoalkylene or heteroarylarni 
noalkylene; 

[0040] (aa) Z-alkylene-NR3OR31 or Z-alkylene-OR32 
Where Z is —NH—, —N(alkyl)— or —O—, and 
R30, R31 and R32 are independently of each other, 
hydrogen, alkyl or heteroalkyl; 

[0041] (bb) —OC(O)-alkylene-CO2H or —OC(O)— 
NR‘R“ (Where R‘ and R“ are independently hydrogen 
or alkyl); 

[0042] (cc) heteroarylalkenylene or heteroarylalky 
nylene; 

[0044] X is —O—, —NH—, —NR— (Where R is 
alkyl), or —S(O)p— (Where p is an integer from 
0 to 2); 
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[0045] R40 is acyl; C(O)OR41 (Where R41 is hydro 
gen, alkyl, or cycloalkyl); 

[0046] C(O)ONR“1R42 (Where R41 is as de?ned 
above and R42 is hydrogen or alkyl); or 
C(O)NR R42 (Where R41 and R42 are as de?ned 
above); 

[0047] R‘ and R“, independently, are hydrogen or 
alkyl; and 

[0048] In and n, independently, are an integer from 
0 to 3 provided that In and n are not both Zero; 

[0049] (ee) X-(alkylene)-CH(OH)CH2NHR5O Where: 

[0050] X is —O—, —NH—, —NR— (Where R is 
alkyl), or —S(O)n— (Where n is an integer from 
0 to 2); and 

[0051] R50 is C(O)OR51 and C(O)NR51R52(Where 
R51 is hydrogen, alkyl, or cycloalkyl and R52 is 
hydrogen or alkyl); and 

[0052] X-(alkylene)-CH(NR50)—CH2OH Where: 

[0053] X is —O—, —NH—, —NR— (Where R is 
alkyl), or —S(O)n— (Where n is an integer from 
0 to 2); and 

[0054] R50 is c(o)oR51 and C(O)NR51R52 (Where 
R51 is hydrogen, alkyl, or cycloalkyl and R52 is 
hydrogen or alkyl ); 

[0055] R4 is selected from the group consisting of: 

[0056] (a) hydrogen; 

[0057] (b) halo; 
[0058] (c) alkyl; 
[0059] (d) alkoXy; and 

[0060] (e) hydroXy; 
[0061] R5 is selected from the group consisting of: 

[0062] (a) hydrogen; 

[0063] (b) halo; 
[0064] (c) alkyl; 
[0065] (d) haloalkyl; 
[0066] (e) thioalkyl; 
[0067] hydroXy; 

[0068] (g) arnino; 
[0069] (h) alkylarnino; 
[0070] dialkylarnino; 
[0071] heteroalkyl; 
[0072] (k) optionally substituted heterocycle; 

[0073] (l) optionally substituted heterocyclylalkyl; 

[0074] optionally substituted heterocyclyla 
lkoXy; 

[0075] (n) alkylsulfonyl; 
[0076] (o) arninosulfonyl, rnono-alkylarninosulfonyl 

or dialkylarninosulfonyl; 
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[0077] (p) heteroalkoxy; and 

[0078] carboxy; 

[0079] R6 is selected from a group consisting of: 

[0080] (a) hydrogen; 

[0081] (b) halo; 

[0082] (c) alkyl; and 

[0083] (d) alkoxy; and 

[0084] prodrugs, individual isomers, mixtures of isomers 
and pharmaceutically acceptable salts thereof. 

[0085] In a second aspect, this invention provides phar 
maceutical compositions containing a therapeutically effec 
tive amount of a compound of Formula (I) or its pharma 
ceutically acceptable salt and a pharmaceutically acceptable 
excipient. 
[0086] In a third aspect, this invention provides a method 
of treatment of a disease in a mammal treatable by admin 
istration of a p38 MAP kinase inhibitor, comprising admin 
istration of a therapeutically effective amount of a com 
pound of Formula (I) or its pharmaceutically acceptable salt. 

[0087] In a fourth aspect, this invention provides pro 
cesses for preparing compounds of Formula 

DETAILED DESCRIPTION OF THE 
INVENTION 

De?nitions 

[0088] Unless otherWise stated, the folloWing terms used 
in the speci?cation and claims have the meanings given 
beloW: 

[0089] “Alkyl” means a linear saturated monovalent 
hydrocarbon radical of one to six carbon atoms or a 
branched saturated monovalent hydrocarbon radical of three 
to six carbon atoms, e.g., methyl, ethyl, propyl, 2-propyl, 
pentyl, and the like. 

[0090] “Alkylene” means a linear saturated divalent 
hydrocarbon radical of one to six carbon atoms or a 
branched saturated divalent hydrocarbon radical of three to 
six carbon atoms, e.g., methylene, ethylene, propylene, 
2-methylpropylene, pentylene, and the like. 

[0091] “Alkenyl” means a linear monovalent hydrocarbon 
radical of tWo to six carbon atoms or a branched monovalent 
hydrocarbon radical of three to six carbon atoms, containing 
at least one double bond, e.g., ethenyl, propenyl, and the 
like. 

[0092] “Alkenylene” means a linear divalent hydrocarbon 
radical of tWo to six carbon atoms or a branched divalent 
hydrocarbon radical of three to six carbon atoms, containing 
at least one double bond, e.g., ethenylene, propenylene, and 
the like. 

[0093] “Alkynyl” means a linear monovalent hydrocarbon 
radical of tWo to six carbon atoms or a branched divalent 
hydrocarbon radical of three to six carbon atoms, containing 
at least one triple bond, e.g., ethynyl, propynyl, and the like. 

[0094] “Alkynylene” means a linear divalent hydrocarbon 
radical of tWo to six carbon atoms or a branched monovalent 
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hydrocarbon radical of three to six carbon atoms, containing 
at least one triple bond, e.g., ethynylene, propynylene, and 
the like. 

[0095] “Alkoxy” means a radical —OR Where R is alkyl 
as de?ned above, e.g., methoxy, ethoxy, propoxy, 2-propoxy, 
the like. 

[0096] “Acyl” means a radical —C(O)R Where R is hydro 
gen, alkyl, cycloalkyl, or haloalkyl e.g., acetyl, tri?uoro 
acetyl, and the like. 

[0097] “Acylamino” means a radical —NRC(O)R‘ Where 
R is hydrogen or alkyl, and R‘ is alkyl, heteroalkyl or 
optionally substituted heterocyclylalkyl, e.g., acetylamino, 
2-amino—2-methylpropionamide, and the like. 

[0098] “Halo” means ?uoro, chloro, bromo, or iodo, pref 
erably ?uoro and chloro. 

[0099] “Haloalkyl” means alkyl substituted With one or 
more same or different halo atoms, e.g., —CH2Cl, —CF3, 
—CH2CF3, —CH2CCl3, and the like. 

[0100] “Aryl” means a monovalent monocyclic or bicyclic 
aromatic hydrocarbon radical of 6 to 10 ring atoms e.g., 
phenyl, l-naphthyl, 2-naphthyl, and the like. The aryl ring 
may optionally be fused to a 5-, 6- or 7- membered mono 
cyclic saturated ring optionally containing 1 or 2 heteroat 
oms independently selected from oxygen, nitrogen or sulfur, 
the remaining ring atoms being C Where one or tWo C atoms 
are optionally replaced by a carbonyl group. Representative 
aryl radicals With fused rings include, but are not limited to, 
2,3-dihydrobenZo[1,4]dioxan, chroman, isochroman, 2,3 
dihydrobenZofuran, 1,3-dihydroisobenZofuran, benZo[1,3] 
dioxole, 1,2,3,4-tetrahydroisoquinoline, 1,2,3,4-tetrahydro 
quinoline, 2,3-dihydro-1H-indole, 2,3-dihydro-1H 
isoindole, benZimidaZol-2-one, 3H-benZoxaZol-2-one, and 
the like. 

[0101] “Heteroaryl” means a monovalent monocyclic or 
bicyclic aromatic radical of 5 to 10 ring atoms containing 
one, tWo, or three ring heteroatoms selected from N, O, or 
S, the remaining ring atoms being C. The term also includes 
those radicals Where a heteroatom Within the ring has been 
oxidiZed or quaterniZed, such as, for example, to form an 
N-oxide or a quaternary salt. Representative examples 
include, but are not limited to, thienyl, benZothienyl, 
pyridyl, pyraZinyl, pyriridinyl, pyridaZinyl, quinolinyl, qui 
noxalinyl, imidaZolyl, furanyl, benZofuranyl, thiaZolyl, isox 
aZolyl, benZisoxaZolyl, benZimidaZolyl, triaZolyl, pyraZolyl, 
pyrrolyl, indolyl, 2-pyridonyl, 4-pyridonyl, N-alkyl-2-pyri 
donyl, pyraZinonyl, pyridaZinonyl, pyrimidinonyl, oxaZolo 
nyl, and their corresponding N-oxides, (e.g. pyridyl N-ox 
ide, quinolinyl N-oxide), their quaternary salts and the like. 

[0102] “Cycloalkyl” means a cyclic nonaromatic hydro 
carbon radical of 3 to 8 ring atoms, Where one or tWo C 
atoms are optionally replaced by a carbonyl group. Repre 
sentative examples include, but are not limited to cyclopro 
pyl, cyclopentyl, cyclohexyl, and the like. 

[0103] “Heterocycle” or “heterocyclyl” means a cyclic 
nonaromatic radical of 3 to 8 ring atoms in Which one, tWo, 
or three ring atoms are heteroatoms selected from N, O, or 
S(O)n (Where n is an integer from 0 to 2), the remaining ring 
atoms being C Where one or tWo C atoms are optionally 
replaced by a carbonyl group. The term also includes those 
radicals Where a ring nitrogen atom has been oxidiZed or 
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quaterniZed, such as, for example, to form an N-oXide or a 
quaternary salt. Representative examples include, but are not 
limited to, tetrahydropyranyl, tetrahydrofuranyl, tetrahy 
drothiophenyl, piperidino, morpholino, piperaZino, pyrroli 
dino, oXiranyl, dioXane, 1,3-dioXolanyl, 2,2-dimethyl-1,3 
dioXalanyl, sulfolanyl, 2-oXaZolidonyl, 2-imidaZolidonyl, 
S,S-dioXothiomorpholino, and the like. 

[0104] “Heterocycloamino” means a saturated monova 
lent cyclic group of 4 to 8 ring atoms, Wherein at least one 
ring atom is N and optionally contains one additional ring 
atom selected from N or O, the remaining ring atoms being 
C. The term includes groups such as pyrrolidino, piperidino, 
morpholino, piperaZino and the like. 

[0105] “Optionally substituted aryl, heteroaryl, 
cycloalkyl, or heterocyclyl” means an aryl, heteroaryl, 
cycloalkyl, or heterocyclyl ring as de?ned above, Which is 
optionally substituted independently With one or tWo sub 
stituents selected from alkyl, phenyl, benZyl, haloalkyl, 
heteroalkyl, halo, cyano, cycloalkyl, acyl, —OR (Where R is 
hydrogen or alkyl), —NRR‘ (Where R and R‘ are indepen 
dently selected from hydrogen, alkyl or acyl), —NHCOR 
(Where R is alkyl), —NRS(O)nR‘ (Where R is hydrogen or 
alkyl, n is an integer from 0 to 2 and R‘ is hydrogen, alkyl 
or heteroalkyl), —NRS(O)nNR‘R“ (Where R is hydrogen or 
alkyl, n is an integer from 0 to 2 and R‘ and R“ are 
independently hydrogen, alkyl or heteroalkyl), —S(O)nR 
(Where n is an integer from 0 to 2 and R is hydrogen, alkyl 
or heteroalkyl), —S(O)nNRR‘ (Where n is an integer from 0 
to 2 and R and R‘ are independently hydrogen, alkyl or 
heteroalkyl), —COOR, -(alkylene)COOR (Where R is 
hydrogen or alkyl), —CONR‘R“ or -(alkylene)CONR‘R“ 
(Where R‘ and R“ are independently hydrogen or alkyl). 

[0106] “Heteroalkyl” means an alkyl radical as de?ned 
above, carrying one, tWo or three substituents selected from 
—NRaRb, —OR° wherein R8, Rb and R0 are independently 
of each other hydrogen, alkyl, cycloalkyl, or acyl, or R8 and 
Rb together form heterocycloamino group. Representative 
eXamples include, but are not limited to, hydroXymethyl, 
acetoXymethyl, 3-hydroXypropyl, 1,2-dihydroXyethyl, 
2-methoXyethyl, 2-aminoethyl, 2-dimethylaminoethyl, 
2-acetylaminoethyl, 3-(pyrrolidin-1-yl)ethyl and the like. 

[0107] “Heteroalkenyl” means an alkenyl radical as 
de?ned above, carrying one or tWo substituents selected 
from —NRaRb, —OR° or —S(O)DRd wherein R8, Rb and R0 
are independently of each other hydrogen or alkyl, and Rd is 
alkyl or —NRR‘ (Where R and R‘ are independently of each 
other hydrogen or alkyl. Representative eXamples include, 
but are not limited to, 3-hydroXy-1-propenyl, 3-aminoprop 
1-enyl, 2-aminosulfonylethenyl, 2-methylsulfonylethenyl, 
and the like. 

[0108] “Heteroalkynyl” means an alkynyl radical as 
de?ned above, carrying one or tWo substituents selected 
—NRaRb, OR°, —S(O)DRd or —S(O)nNRR‘ (Where R and 
R‘ are independently of each other hydrogen or alkyl) 
wherein R8, Rb and R0 are independently of each other 
hydrogen or alkyl, and Rd is alkyl and n is an integer from 
Zero to tWo. Representative examples include, but are not 
limited to, 3-hydroXy-1-propynyl, 3-dimethylaminoprop-1 
ynyl and the like. 

[0109] “Heteroalkoxy” means a radical —OR Where R is 
heteroalkyl group as de?ned above, e.g., 2-hydroXyethoXy, 
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3-hydroXypropoXy, 2,3-dihydroXypropoXy, 2,3-dihydroXy 
l-methylpropoxy, 2-aminoethoXy, and the like. 

[0110] “Heteroalkylamino” means a radical —NRaRb 
where R8 is hydrogen or alkyl, and Rb is a heteroalkyl group 
as de?ned above, e.g., 2-hydroXyethylamino, 3-dimethy 
laminopropylamino, and the like. 

[0111] “Optionally substituted heterocyclylalkyl” means a 
radical —RaRb where R8 is an alkylene group, and Rb is an 
optionally substituted heterocyclyl group as de?ned above 
e.g., 2-(morpholin-4-yl)ethyl, 3-(piperidin-1-yl)-2-methyl 
propyl, and the like. 

[0112] “Optionally substituted heterocyclylalkenyl” 
means a radical —RaRb where R8 is an alkenylene group and 
Rb is an optionally substituted heterocyclyl group as de?ned 
above e. g., 3-(morpholin-4-yl)prop-1-enyl, 3-(piperidin-1 
yl)prop-1-enyl, 3-(4-methylpiperaZin-1-yl)prop-1-enyl, and 
the like. 

[0113] “Optionally substituted heterocyclylalkynyl” 
means a radical —RaRb where R8 is an alkynyl group and Rb 
is an optionally substituted heterocyclyl group as de?ned 
above e.g., 3-(morpholin-4-yl)prop-1-ynyl, 3-(piperidin-1 
yl)lprop-1-ynyl, and the like. 

[0114] “Optionally substituted “cycloalkoXy” means a 
radical —OR Where R is an optionally substituted cycloalkyl 
as de?ned above, eg cyclopentyloXy, cycloheXyloXy, and 
the like. 

[0115] “Optionally substituted heterocyclyloXy” means a 
radical —OR Where R is an optionally substituted hetero 
cyclyl group as de?ned above, piperidin-2-yloXy, pyrrolidin 
3-yloXy, piperaZin-2-yloXy, and the like. 

[0116] “Optionally substituted heterocyclylalkoXy” means 
a radical —OR Where R is an optionally substituted hetero 
cyclylalkyl group as de?ned above, e.g., 2-(morpholin-4 
yl)-ethoXy, 3-(piperaZin-1-yl)propoXy, 2-(2-oXopyrrolidin 
1-yl)ethoXy, and the like. 

[0117] “Optionally substituted cycloalkylamino” means a 
radical —NRaRb where R8 is hydrogen or alkyl and Rb is an 
optionally substituted cycloalkyl group as de?ned above, 
e.g., cyclopropylamino, cycloheXylamino, 3,4-dihydroXycy 
clopentylamino, and the like. 

[0118] “Optionally substituted heterocyclylalkylamino” 
means a radical —NRaRb where R8 is hydrogen or alkyl and 
Rb is an optionally substituted heterocyclylalkyl group as 
de?ned above, e.g., 2-(pyrrolidin-2-yl)ethylamino, 3-(pip 
eridin-1-yl)propylamino, and the like. 

[0119] “Optionally substituted heteroaralkyloXy means a 
radical —O—R"‘ where R8 is a heteroaralkyl radical e.g. 
2-(pyridin-3-yl)ethoXy, 2-[3(2H)-pyridaZon-1-yl]ethoXy and 
the like. 

[0120] “Optional” or “optionally” means that the subse 
quently described event or circumstance may but need not 
occur, and that the description includes instances Where the 
event or circumstance occurs and instances in Which it does 
not. For eXample, “aryl group optionally mono- or di 
substituted With an alkyl group” means that the alkyl may 
but need not be present, and the description includes situa 
tions Where the aryl group is mono- or disubstituted With an 
alkyl group and situations Where the heterocyclo group is 
not substituted With the alkyl group. 
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[0121] “Amino protecting group” refers to those organic 
groups intended to protect nitrogen atoms against undesir 
able reactions during synthetic procedures e.g., benZyl, 
benZyloxycarbonyl (CBZ), tert-butoxycarbonyl (Boc), trif 
luoroacetyl, and the like. 

[0122] The compounds of this invention may possess one 
or more asymmetric centers; such compounds can therefore 
be produced as individual (R)- or (S)- stereoisomers or as 
mixtures thereof. Unless indicated otherWise, the description 
or naming of a particular compound in the speci?cation and 
claims is intended to include both individual enantiomers 
and mixtures, racemic or otherWise, thereof. The methods 
for the determination of stereochemistry and the separation 
of stereoisomers are Well-knoWn in the art (see discussion in 
Chapter 4 of “Advanced Organic Chemistry”, 4th edition J. 
March, John Wiley and Sons, NeW York, 1992). 

[0123] A “pharmaceutically acceptable excipient” means 
an excipient that is useful in preparing a pharmaceutical 
composition that is generally safe, non-toxic and neither 
biologically nor otherWise undesirable, and includes an 
excipient that is acceptable for veterinary use as Well as 
human pharmaceutical use. “A pharmaceutically acceptable 
excipient” as used in the speci?cation and claims includes 
both one and more than one such excipient. 

[0124] A “pharmaceutically acceptable salt” of a com 
pound means a salt that is pharmaceutically acceptable and 
that possesses the desired pharmacological activity of the 
parent compound. Such salts include: 

[0125] (1) acid addition salts, formed With inorganic acids 
such as hydrochloric acid, hydrobromic acid, sulfuric acid, 
nitric acid, phosphoric acid, and the like; or formed With 
organic acids such as acetic acid, propionic acid, hexanoic 
acid, cyclopentanepropionic acid, glycolic acid, pyruvic 
acid, lactic acid, malonic acid, succinic acid, malic acid, 
maleic acid, fumaric acid, tartaric acid, citric acid, benZoic 
acid, 3-(4-hydroxybenZoyl)benZoic acid, cinnamic acid, 
mandelic acid, methanesulfonic acid, ethanesulfonic acid, 
1,2-ethane-disulfonic acid, 2-hydroxyethanesulfonic acid, 
benZenesulfonic acid, 4-chlorobenZenesulfonic acid, 
2-napthalenesulfonic acid, 4-toluenesulfonic acid, camphor 
sulfonic acid, 4-methylbicyclo[2.2.2]-oct-2-ene-1-carboxy 
lic acid, glucoheptonic acid, 4,4‘-methylenebis- (3-hydroxy 
2-ene-1-carboxylic acid), 3-phenylpropionic acid, 
trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric 
acid, gluconic acid, glutamic acid, hydroxynapthoic acid, 
salicylic acid, stearic acid, muconic acid, and the like; or 

[0126] (2) salts formed When an acidic proton present in 
the parent compound either is replaced by a metal ion, e.g., 
an alkali metal ion, an alkaline earth ion, or an aluminum 
ion; or coordinates With an organic base such as ethanola 

mine, diethanolamine, triethanolamine, tromethamine, 
N-methylglucamine, and the like. 

[0127] “Pro-drugs” means any compound Which releases 
an active parent drug according to Formula (I) in vivo When 
such prodrug is administered to a mammalian subject. 
Prodrugs of a compound of Formula (I) are prepared by 
modifying functional groups present in the compound of 
Formula (I) in such a Way that the modi?cations may be 
cleaved in vivo to release the parent compound. Prodrugs 
include compounds of Formula (I) Wherein a hydroxy, 
amino, or sulfhydryl group in compound (I) is bonded to any 
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group that may be cleaved in vivo to regenerate the free 
hydroxyl, amino, or sulfhydryl group, respectively. 
Examples of prodrugs include, but are not limited to esters 
(e.g., acetate, formate, and benZoate derivatives), carbam 
ates (e.g., N,N-dimethylaminocarbonyl) of hydroxy func 
tional groups in compounds of Formula (I), and the like. 

[0128] 
[0129] (1) preventing the disease, ie causing the clinical 
symptoms of the disease not to develop in a mammal that 
may be exposed to or predisposed to the disease but does not 
yet experience or display symptoms of the disease, 

“Treating” or “treatment” of a disease includes: 

[0130] (2) inhibiting the disease, i.e., arresting or reducing 
the development of the disease or its clinical symptoms, or 

[0131] (3) relieving the disease, i.e., causing regression of 
the disease or its clinical symptoms. 

[0132] A “therapeutically effective amount” means the 
amount of a compound that, When administered to a mam 
mal for treating a disease, is suf?cient to effect such treat 
ment for the disease. The “therapeutically effective amount” 
Will vary depending on the compound, the disease and its 
severity and the age, Weight, etc., of the mammal to be 
treated. 

Nomenclature 

[0133] The naming and numbering of the compounds of 
this invention is illustrated beloW. 

(I) 
o 

3 R2 
R 4 3 

5/ \ 
4 /N2 

RlHN N 
1 

R6 R5 

[0134] The nomenclature used in this application is gen 
erally based on the IUPAC recommendations, e.g., a com 
pound of formula (I): 

[0135] Where R1, R2, R4, R6 are hydrogen, 

RYD/ 
is 4-(3-hydroxypropyl)phenyl and [0136] 

5 
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-continued 

0 

R3 

/ N 
HZN N/ 

/ 

/ | 
RS R6 

R3 
Mass 

CPD Spec. 
# R5 R6 M. Pt. ° c. (M*) 

161 3-[2(R),3—dihydroXy—3,3—dimethylpropoXy]phenyl 4 F H 
162 3-[2(S),3—dihydroXy—3,3—dimethylpropoXy]phenyl 4 F H 
163 3-[3,4-dihydroxycyclopentyloXy]phenyl 4-F H 64-69 
164 3—[2,3-dihydroXy—1—methylpropoXy]phenyl 4-F H 
165 3—[2(S),3—(diacetoXy)propoXy]phenyl 4-F H 91.4-92.7 
166 3—[2(S),4—(diisobutanoyloXy)propoXy]phenyl 4 F H 60.5-62 
167 3—[2(S),3—(dipivaloyloXy)propoXy]phenyl 4-F H 132.7-1338 
168 3—[2(S),3—(dimethoXycarbonyloXy)propoXy]phenyl 4 F H 62-65 
169 3-[2,2-(dihydroXymethyl)ethoXy]phenyl 4-F H 80.4-88.9 
170 3—[(2.2—dimethyl-1,3-dioXolan—4(S)—yl)methoXy] 4.F H 78.3-80.0 

phenyl 
171 3—[(1,3-dioXolan-2-on4(R)—yl)methoXy]phenyl 4-F H 1443-1449 
172 3—[(2—thioXo-1,3—dioXolan—4—yl)methoXy]phenyl 4 F H 125.4-126 
173 3—[(2,2—diethyl—1,3-dioXolan-4(S)—yl)methoXy]phenyl 4-F H 74.1-75.7 
174 3-[(2—methyl—2—ethyl—1,3-dioXolan-4(S)— 4-F H 81.1-83.0 

yl)methoXy]phenyl 

Compounds 121-145 are listed in the Tables following Examples 14, 15, 19 and 23 

PREFERRED EMBODIMENTS 

[0143] While the broadest de?nition of this invention is set 
forth in the Summary of the Invention, certain compounds of 
Formula (I) are preferred. 

[0144] For example, a preferred group of compounds is 
that Wherein R3 is selected from: 

[0145] (a) optionally substituted heterocyclyl; 

[0146] (b) aryl or heteroaryl both optionally substi 
tuted With a substituent selected from halo, alkyl, 
amino, alkoXy, carboXy, loWer alkoXy carbonyl, 
SOZR‘ (Where R‘ is alkyl) or SOZNHR‘R“ (Where R‘ 
and R“ are independently hydrogen or alkyl); 

[0147] (c) heteroalkyl; 
[0148] (d) heteroalkenyl; 
[0149] (e) heteroalkylamino; 
[0150] heteroalkoxy; 
[0151] (g) optionally substituted heterocyclylalkyl; 

heterocyclyloXy; cycloalkoXy or cycloalkylalkyloxy; 

[0152] (h) optionally substituted heterocyclylalkenyl; 

[0153] optionally substituted heterocyclylalkynyl; 

[0154] optionally substituted heterocyclylalkoxy; 

[0155] (k) optionally substituted heterocyclylalky 
lamino or cycloalkylamino; 

[0156] (l) optionally substituted heterocyclylalkyl 
carbonyl; 

[0157] (k) —Y-(all<ylene)-R9 Where Y is a single 
bond, —O— or —N— and R9 is optionally substi 
tuted heteroaryl, —CONR12R13, SO2R14, 
—SO2NR15R16 —NHSO2R17 or —NHSO2NR18R19 
Where R12, R13, R14, R15, R16 R17, R15 and R19 are 
independently of each other hydrogen, alkyl or het 
eroalkyl; 

[0158] (l) cycloalkylalkyl, cycloalkylalkynyl and 
cycloalkylalkynyl, all optionally substituted With 
alkyl, halo, hydroXy or amino; 

[0159] arylaminoalkylene or heteroarylami 
noalkylene; or 

[0160] (n) Z-alkylene-NR3OR31 Where Z is —NH—, 
—N(alkyl)- or —O—, and R30 and R31 are indepen 
dently of each other, hydrogen, alkyl or heteroalkyl. 

[0161] Within the above preferred group, more preferred 
groups of compounds are those Wherein, A and B are aryl, 
preferably phenyl. 
[0162] Within the above preferred and more preferred 
groups, an even more preferred group of compounds is that 
Wherein: 

[0163] R1 is hydrogen; 
[0164] R2 is hydrogen or alkyl, preferably hydrogen 

or methyl, more preferably hydrogen; 
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[0165] R4 is hydrogen, halo or alkyl, preferably 
hydrogen, chloro, ?uoro or methyl, more preferably 
hydrogen; 

[0166] R5 is halo or alkyl; and 

[0167] R6 is hydrogen, halo, alkyl, or alkoXy. 

[0168] Within the above preferred and more preferred 
groups, a particularly preferred group of compounds is that 
Wherein R3 is at the 3-position and is optionally substituted 
heteroaryl, preferably pyridinyl, N-oXidopyridinyl or pyri 
donyl. 

[0169] Another particularly preferred group of compounds 
is that Wherein R3 is at the 3-position and is optionally 
substituted phenyl, preferably sulfarnoylphenyl, alkylsulfa 
rnoylphenyl, carboXyphenyl, carboXarnidophenyl, alkoXy 
carbonylphenyl, alkylarninocarbonylphenyl or dialkylarni 
nocarbonylphenyl. 

[0170] A third particularly preferred group of compounds 
is that Wherein: 

[0171] R3 is at the 3-position and is selected from: 

[0172] (a) heteroalkyl; 

[0173] (b) heteroalkoXy; 

[0174] (c) heteroalkylarnino; 

[0175] (d) optionally substituted heterocyclylalkyl; 

[0176] (e) optionally substituted heterocyclylalkoXy, 
cycloalkoXy; or cycloalkylalkyloxy; 

[0177] optionally substituted heterocyclylalky 
larnino; 

[0178] (g) —Y-(all<ylene)-R9 Where Y is a single 
bond, —O— or —N— and R9 is optionally substi 
tuted heteroaryl, —CONR12R13, SO2R14, 
—SO2NR15R16 —NHSO2R17 or —NHSO2NR18R19 
Where R12, R13, R14, R15, R16 R17, R15 and R19 are 
independently of each other hydrogen, alkyl or het 
eroalkyl; or 

[0179] (h) Z-alkylene-NR3OR31 Where Z is —NH—, 
—N(alkyl)- or —O—, and R30 and R31 are indepen 
dently of each other, hydrogen, alkyl or heteroalkyl. 

[0180] Within the above preferred group, a preferred 
group of compounds is that Wherein R3 is at the 3-position 
and is heteroalkyl. 

[0181] Preferred groups for R3 2-dirnethylarninoethyl, 
3-dirnethylarninopropyl, 4-dirnethylarninobutyl, hydroXyrn 
ethyl, 1,2-dihydroXyethyl, 3-hydroXy-3-rnethylbutyl or 
3-hydroXybutyl. 

[0182] Another preferred group of compounds is that 
Wherein R3 is selected from the group including: arnino, 
3-dirnethylarninopropoXy, 2-dirnethylarninoethoXy, 2-hy 
droXyethoXy, 2-dirnethylarninoethylarnino, 3-dirnethylarni 
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nopropylarnino, 3-dirnethylarninoprop-l-enyl, 3-dirnethy 
larninoprop-l-ynyl, and 2-dirnethylarninoethylcarbonyl. 

[0183] Another group of preferred groups for R3 is 
selected from 3-(rnorpholin-4-yl)propoXy, 2-(rnorpholin-4 
yl)ethoXy, 3-(rnorpholin-4-yl)propyl, 2-(rnorpholin-4-yl 
)ethyl, 4-(rnorpholin-4-yl)butyl, 3-(rnorpholin-4-yl)propy 
larnino, 2-(rnorpholin-4-yl)-ethylarnino, 3-(rnorpholin-4 
yl)-prop-1-enyl, 3-(rnorpholin-4-yl)prop-1-ynyl, 
4-rnethylpiperaZin-1-yl, piperaZin-1-yl, pyridin-3-yl, rnor 
pholin—4-ylrnethylcarbonyl, 3-dirnethylarninoprop-1-enyl, 
3-dirnethylarninoprop-1-ynyl, 2-arninosulfonylethyl, 2-arni 
nosulfonylethenyl, acetylarnino and tri?uoroacetylarnino, 
preferably 2-(rnorpholin-4-yl)ethoXy and 3-(rnorpholin-4 
y1)-pr0py1 

[0184] A fourth group of particularly preferred corn 
pounds is that Where R5 is halo or alkyl and R6 is hydrogen, 
halo or alkyl, preferably R5 is 4-F or 2-Me and R6 is 
hydrogen, or R5 is 2-F and R6 is 4-F. 

[0185] Another group of preferred compounds is that 
Where A and B are aryl, preferably phenyl, and R3 is at the 
three position and is selected from: heteroalkoXy, optionally 
substituted heterocyclylalkoXy, optionally substituted 
cycloalkoXy, and optionally substituted heterocyclylalky 
larnino. 

[0186] Preferred groups for R3 include 2,2-(dihydroxyrn 
ethyl)ethoXy, 2,3-dihydroXypropoXy, (2,2-dirnethyl-1,3-di 
oXolan-4(S)-yl)rnethoXy, (2,2-diethyl-1,3-dioXolan-4(S)-yl 
)rnethylarnino, (1,3-dioXolan-2-on-4(R)-yl)rnethoXy, 
(2-thioXo-1,3-dioXolan-4-yl)rnethoXy, (2,2-diethyl-1,3-di 
oXolan-4(S)-yl)rnethoXy, 2-rnethyl-2-ethyl-1,3 
dioXolan4(S)-yl)rnethoXy, and 3,4-(dihydroXy)cyclopenty 
loXy. 

[0187] Within the above preferred group, another pre 
ferred group of compounds is that Wherein: 

[0188] R1 is hydrogen, 

[0189] R2 is hydrogen or alkyl, preferably hydrogen or 
methyl; 

[0190] R4 is hydrogen or alkyl; 

[0191] R5 is halo; and 

[0192] R6 is hydrogen or alkyl. 

[0193] Another preferred group of compounds is that 
Wherein R3 is at the 3-position and is selected from: 

[0194] (a) —S(O)DR27 Where n is an integer from 0 to 
2, and R27 is alkyl, heteroalkyl, optionally substi 
tuted cycloalkyl, optionally substituted heterocycly 
lalkyl, or —NR28R29 Where R28 and R29 are, inde 
pendently of each other, hydrogen, alkyl or 
heteroalkyl; 
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[0196] X is —O—, —NH—, —NR— (Where R is 
alkyl), or —S(O)p— (Where p is an integer from 
0 to 2); 

[0197] R40 is acyl; C(O)OR41 (Where R41 is hydro 
gen, alkyl, or cycloalkyl); 

[0198] C(O)ONR“1R42 (Where R41 is as de?ned 
above and R42 is hydrogen or alkyl); or 
C(O)NR41R42 (Where R41 and R42 are as de?ned 
above); 

[0199] R‘ and R“, independently, are hydrogen or 
alkyl; and 

[0200] m and n, independently, are an integer from 
0 to 3 provided that m and n are not both Zero; 

[0201] (c) X-(alkylene)-CH(OH)CH2NHR5O Where: 

[0202] X is —O—, —NH—, —NR— (Where R is 
alkyl), or —S(O)n— (Where n is an integer from 
0 to 2); 

[0203] R50 is C(O)OR51 and C(O)NR51R52 (Where 
R51 is hydrogen, alkyl, or cycloalkyl and R52 is 
hydrogen or alkyl); and 

[0204] (d) X-(alkylene)-CH(NR50)—CH2OH Where: 

[0205] X is —O—, —NH—, —NR— (Where R is 
alkyl), or —S(O)n— (Where n is an integer from 
0 to 2); 

[0206] R50 is c(o)oR51 and C(O)NR51R52 (Where 
R51 is hydrogen, alkyl, or cycloalkyl and R52 is 
hydrogen or alkyl). 

[0207] Preferred groups for R3 Within this group include 
2(S),3-(diacetoXy)propoXy, 2(S),3-(diisobutanoyloXy)pro 
poXy, 2(S),3-(dipivaloyloXy)propoXy, and 2(S),3 
(dimetaoXycarbonyloXy). 
[0208] Exemplary particularly preferred compounds are: 

[0209] 5 -amino-1 -(4-?uorophenyl) —4-[3 -(2-morpholin-4 
ylethoXy)benZoyl]pyraZole. 

[0210] 5 -amino-1 -(2,4-di?uorophenyl)-4-[3 -(3 -morpho 
lin—4-ylpropyl)benZoyl]pyraZole. 
[0211] 5 -amino -4-(3-aminobenZoyl)-1 -(4-?uorophe 
nyl)pyraZole. 

[0212] 5 -amino-1 -(4-?uorophenyl) —4-[3 -(3-morpholin-4 
ylpropyl)benZoyl]pyraZole. 

[0213] 5 -amino —4-[3 -(2- aminosulfonylethenyl)benZoyl] 
1 -(4-?uorophenyl)pyraZole. 

[0214] 5 -amino —4-(3-acetylaminobenZoyl)- l-phenylpyra 
Zole. 

[0215] 5 -amino —4-[3 -(2- aminoethyl)benZoyl]-1 -(4-?uo 
rophenyl)pyraZole. 

[0216] 5 -amino-1 -(4-?uorophenyl) —4-[3 -(3-morpholin-4 
ylpropylamino)benZoyl]pyraZole. 
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[0217] 5 -amino —4-[3-(2- aminosulfonylethyl)benZoyl]- 1 
(4-?uorophenyl)pyraZole. 

[0218] 5 -amino-1 -(4-?uorophenyl) —4-[3-(pyridin-3 -yl 
)benZoyl]pyraZole. 

[0219] 5 -amino-1 -(2-methylphenyl)-4-[3—(pyridin-3-yl 
)benZoyl]pyraZole. 

[0220] 5 -amino-1 -(2-methylphenyl)-4-[3-(N-oXidopyri 
din-3 -yl)benZoyl]pyraZole. 

[0221] 5 -amino —4-[3-(2,3-dihydroXypropoXy)benZoyl]-1 - 
(4-?uorophenyl)pyraZole. 

[0222] 5 -amino —4-[3-(1,2-dihydroXyethyl)benZoyl]—1 -(4 
?uorophenyl)pyraZole. 

[0223] 5 -amino-1 -(4-?uorophenyl) —4-[3-sulfamoylben 
Zoyl]pyraZole. 

[0224] 5 -amino-1 -(4-?uorophenyl) -4-{3-[(2,2-dimethyl 
1 ,3 -dioXolan-4(S)-yl)methoXy]benZoyl}pyraZole. 

[0225] 5 -amino-1 -(4-?uorophenyl) -4-{3-[2(S),3-(diac 
etoXy)propoXy]benZoyl}pyraZole. 

[0226] 5 -amino-1 -(4-?uorophenyl) -4-{3-[2(S),3 
(dimethoXycarbonyloXy)propoXy]benZoyl}pyraZole. 

[0227] 5 -amino-1 -(4-?uorophenyl) -4-{3-[(1 ,3-dioXolan 
2-on-4(R) -yl)methoXy]benZoyl}pyraZole. 

[0228] 5 -amino-1 -(4-?uorophenyl) -4-{3-[(2-thioXo- 1,3 
dioXolan—4-yl)methoXy]benZoyl}pyraZole. 

General Synthetic Scheme 

[0229] Compounds of this invention can be made by the 
methods depicted in the reaction schemes shoWn beloW. 

[0230] The starting materials and reagents used in prepar 
ing these compounds are either available from commercial 
suppliers such as Aldrich Chemical Co., (Milwaukee, Wis., 
USA), Bachem (Torrance, Calif., USA), Emka-Chemie, or 
Sigma (St. Louis, Mo., USA) or are prepared by methods 
knoWn to those skilled in the art folloWing procedures set 
forth in references such as F ieser and F ieser ’s Reagents for 
Organic Synthesis, Volumes 1-17 (John Wiley and Sons, 
1991); Rodd ’s Chemistry of Carbon Compounds, Volumes 
1-5 and Supplementals (Elsevier Science Publishers, 1989), 
Organic Reactions, Volumes 140 (John Wiley and Sons, 
1991), March’s Advanced Organic Chemistry, (John Wiley 
and Sons, 4th Edition), and Larock’s Comprehensive 
Organic Transformations (VCH Publishers Inc., 1989). 
These schemes are merely illustrative of some methods by 
Which the compounds of this invention can be synthesiZed, 
and various modi?cations to these schemes can be made and 
Will be suggested to one skilled in the art having referred to 
this disclosure. 

[0231] The starting materials and the intermediates of the 
reaction may be isolated and puri?ed if desired using 
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conventional techniques, including but not limited to ?ltra 
tion, distillation, crystallization, chromatography, and the 
like. Such materials may be characteriZed using conven 
tional means, including physical constants and spectral data. 

Preparation of Compounds of Formula (I) 

[0232] Schemes A, B and C describe methods to generate 
the compounds of Formula 

Scheme A 

Compounds of Formula (I) Where R2 is hydrogen and other groups are as 

defined in the Summary of the Invention are prepared as described beloW. 

Method (a) 

0 

Z CN NPh 

+ HC—NHPh —> 

R4 

NHNHZ 

R6 g R5 
3 
— 

PhHN 

O 

Z CN 

R. l 

2 

o 0 

Z R3 

R. / \N R. / \, 
HZN N/ RlNH N/ 

R6 R5 R6 R5 

4 (1) 

Method (b) 

o 0 

Z R3 
OR , OR 

R4 R4 
6 7 
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-continued 
0 o 

R3 CN R3 
—> 

R4 R4 / \N 
/ s RlNH N 

R6 R5 

[0233] In general, compounds of Formula (I) can be 
prepared by folloWing either method (a) or (b) as described 
beloW. 

[0234] Method (a) 

[0235] Reaction of a 2-ketoacetonitrile of formula 1 
[Where Z is halo (e.g., bromo or iodo), alkoXy, nitro or 
acetylamino] With N,N-diphenylformamidine gives a 
2-keto-3-phenylaminoacrylonitrile of formula 2. The reac 
tion occurs upon heating in a high boiling aromatic hydro 
carbon such as toluene, Xylene, and the like. 

[0236] In general, compounds of formula 1 are either 
commercially available or they can be prepared by methods 
Well knoWn in the art. For eXample, 2-aroylacetonitriles of 
formula 1 such as 4-methoXybenZoylacetonitrile, 3-ni 
trobenZoylacetonitrile are commercially available. Others 
can be prepared by treating acetonitrile With a base such as 
n-butyllithium folloWed by reaction of the formed acetoni 
trile anion With an aroyl/heteroaroyl halide or an aryl/ 
heteroaryl ester as described in Sjogren, E. B., et al.,J. Med. 

Chem, 34, 3295, (1991). 

[0237] Reaction of the 2-keto-3-phenylaminoacrylonitrile 
of formula 2 With a hydraZine of formula 3 provides a 
5-amino-4-ketopyraZole of formula 4. This reaction is gen 
erally carried out in a polar solvent such as ethanol, isopro 
panol, and the like. Aryl/heteroaryl hydraZines of formula 2 
such as 2- or 3-chlorophenylhydraZine, 2-,3-, or 4-?uo 
rophenylhydraZine, phenylhydraZine, 2-hydraZinopyridine, 
2-hydraZinobenZothiaZole, 2-hydraZinoquinoline etc., are 
commercially available. 

[0238] Compound 4 is then converted to a compound of 
Formula (I) Where R1 is hydrogen and R3 is as de?ned in the 
Summary of the Invention by methods Well knoWn in the art. 
Some such procedures are described beloW. 

[0239] A compound of Formula (I) Where R3 is hetero 
cyclylalkoXy can be prepared by the folloWing methods: 

[0240] (a) A compound of Formula (I) Where R3 is het 
erocyclylalkoXy can be prepared from a compound of for 
mula 4 Where Z is alkoXy as shoWn beloW: 
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O O 0 

RO HO R3 

/ \ / \ heterocyclylalkyl / \ 
halide R4 N —> R4 N —> R4 N 

HZN N/ HZN N/ base HZN N/ 

R6 R5 R6 R5 R6 R5 

4 5 alkyl (1) 
dihalide (R3 : heterocyclylalkyloxy) 

heterocycle/ 
O 

haloalkylO 

[0241] A compound of Formula (I) Where R3 is heterocy 
clylalkoxy can be prepared from a compound of formula 4 
Where Z is alkoxy by ?rst de-alkylating the alkoxy group to 
give the corresponding compound of formula 5 Where Z is 
hydroxy followed by reaction With a heterocyclylalkyl 
halide [e.g., 4-(2-chloroethyl)morpholine, 1-(2-chloroeth 
yl)pyrrolidine, and the like]. The de-alkylation reaction is 
carried out either With boron tribromide in a halogenated 
organic solvent such as dichloromethane or by heating 4 in 
neat pyridinium hydrochloride. The alkylation is carried out 
in the presence of a base (such as potassium carbonate, 
cesium carbonate, and the like) in a polar organic solvent 
such as acetonitrile, dimethylformamide, acetone, and the 
like. 

[0242] (b) Alternatively, a heterocyclylalkyl group can be 
attached by reacting 5 With an alkyl dihalide folloWed by the 
reaction of the resulting haloalkoxy intermediate With a 
heterocyclyl group (e.g., piperaZine, morpholine, pyrroli 
dine, and the like) under the reaction conditions described 
above. Alkyl dihalides such as 1-bromo-2-chloroethane, 
1-chloro-3-iodopropane, and the like, are commercially 
available. 

HO 

—> 

HZN N X— (alkylene)CO2R11 

HZN 

R6 R5 

[0243] (c) Other compounds of Formula (I) Where R3 is 
heterocyclylalkoxy (such as in Example 25 Where the het 
erocycle is an optionally substituted cyclic ketal) can be 
prepared by converting a compound of formula 5 to a 
bishydroxy alkoxy derivative (such as the diol of Example 
24), folloWed by treatment With a ketone or an aldehyde 

under acidic conditions. 

[0244] (d) Other compounds of Formula (I) Where R3 is a 
heterocyclylalkoxy (such as in Example 28 Where the het 
erocycle is a cyclic carbonate) can be prepared by convert 
ing a compound of formula 5 to a bishydroxy alkoxy 
derivative (such as the diol of Example 24), folloWed by 
treatment With a carbonylating reagent such as phosgene, 
diphosgene, or triphosgene. 

[0245] (ii) A compound of Formula (I) Where R3 is —O 
(alkylene)-R9 (Where R9 is —COOH, —COR1O, —COOR11 
or —CONR12R13) can be prepared from a compound of 
formula 5 as shoWn beloW: 

R11O2C(alkylene) —O 

4 
R base 
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-continued 
O 

HO2C(alkylene)—O 

. / \ 
R HZN N/N 

R6 R5 

(I) 

lNRIZRB 
O O 

R10CO— (alkylene)—O 

R. / 

(I) 

[0246] A compound of Formula (I) Where R3 is —O 
(alkylene)-COOR11 is prepared by reacting a compound of 
formula 5 With an alkylating agent of formula X-(alkylene) 
COZR11 Where X is a halo group. Hydrolysis of the ester 
group provides the free acid (R9 is —COOH) Which can be 
converted to a compound of Formula (I) Where R9=— 
CONR12R13, if desired, by treating the acid With an amine 
of formula NR12R13 (Where R12 and R13 are as de?ned in the 
Summary of the Invention) in the presence of a suitable 
coupling agent (e.g., carbonyl diimidaZole, N,N-dicyclo 
hexylcarbodiimide and the like). 

[0247] A compound of Formula (I) Where R9 is —COR1O 
can be prepared from a compound of Formula (I) Where R9 
is —COOH by ?rst converting the acid to a Weinreb amide 
folloWed by treatment With either a Grignard reagent or 
organolithium reagent of formula RloMgBr or RloLi, 
respectively. 

[0248] (iii) Other compounds of Formula (I) Where R3 is 
X (alkylene)CH[(CR‘R“)mOR4O][(CR‘R“)nOR4O]{such as in 
Examples 26 and 27 Wherein X is —O—; R40 is acyl or 
C(O)OR41 (Where R41 is hydrogen, alkyl, or cycloalkyl); R‘ 
and R“ are hydrogen; m is 0; and n is 1} can be prepared by 
converting a compound of formula 5 to a bishydroxy alkoxy 
derivative (such as the diol of Example 24), folloWed by 
treatment With an anhydride R4OC(O)OC(O)R4O, an acid 
chloride R4OC(O)Cl, or a chloroformate ester ClC(O)OR41. 

[0249] Other compounds of Formula (I) Where R3 is X 
(alkylene)CH[(CR‘R“)mOR40][(CR‘R“)nOR4O]{Wherein X 

R12R13NCO—(alkylene)—O 

N R4 / \N 

(I) 

is —O—; R40 is C(O)NR“1R42 (Where R41 is hydrogen, 
alkyl, or cycloalkyl and R42 is hydrogen or alkyl); R‘ and R“ 
are hydrogen; m is 0; and n is 1) can be prepared by 
converting a compound of formula 5 to a bishydroxy alkoxy 
derivative (such as the diol of Example 24), folloWed by 
treatment With an alkylcarbamoyl chloride R41R42NC(O)Cl. 

[0250] (iv) Acompound of Formula (I) Where R3 is —NH 
(alkylene)-R9 Where R9 is —COOH, —COR1O, —COORH, 
—CONR12R13 or heterocyclylalkylamino can be prepared 
from a compound of formula 4 Where Z is a nitro group by 
reducing the nitro group to the amino group and then 
folloWing the procedures described above. 

[0251] (v) A compound of Formula (I) Where R3 is het 
eroalkeny) heteroalkynyl, heterocyclylalkenyl, heterocycly 
lalkynyl, heteroalkyl or heterocyclylalkyl can be prepared as 
shoWn beloW. 

O 

Z 

/ N 
4 / Pd 

R HZN N base 

R6 R5 
4 

(Z = Br or I) 
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-continued 
Y- (alkylene) O 

\_X 
/ \ [H] 

N 

R4 HZN N/ 

R6 R5 
(1) 

X : double or triple bond; 
Y : hydroXy, amino or heterocyclyl 

O 

Y-(alkylene) 

/ N 
R4 HZN N/ 

R6 R5 
(I) 

Y : hydroXy, amino or heterocyclyl 

[0252] A compound of Formula (I) Where R3 is heteroalk 
enyl, heteroalkynyl, heterocyclylalkenyl or heterocyclyla 
lkynyl can be prepared by reacting a compound of formula 
4 Where Z is halo With a heteroalkene, heteroalkyne, het 
erocyclylalkene or heterocyclylalkyne respectively in the 
presence of a palladium (II) catalyst such as dichlorobis 
(triphenylphosphine)palladium (II) in an organic base such 
as diisopropylamine, and the like. Heteroalkenes, het 
eroalkynes such as allyl alcohol, propargyl alcohol, 3-butyn 
1-ol, propargylamine are commercially available. Heterocy 
clylalkyne can be prepared by reacting an alkynyl halide 
With a heterocycle. For example, 2-morpholin-1-ylprop-1 
yne can be prepared by reacting propargyl bromide With 
morpholine. Reduction of the double or triple bond under 
catalytic hydrogenation reaction conditions provides the 
corresponding compound of Formula (I) Where R3 is a 
heterocyclylalkyl or heteroalkyl group. 

[0253] (vi) A compound of Formula (I) Where R3 is 
—NHSO2R6, —NHSO2N7R8 or NHC(X)R23R24 (Where X 
is —O— or —S—) can be prepared from a compound of 
Formula (I) Where R3 is amino by folloWing the synthetic 
procedures described in PCT Application No. WO 
97/46524. 

[0254] A compound of Formula (I) Where R1 is an acyl 
group can be prepared by reacting the the corresponding 
compound of Formula (I) Where R1 is hydrogen With an 
acylating reagent of formula R1COL Where L is a leaving 
group under acylating reaction conditions such as halo. The 
reaction is carried out in the presence of a base such as 
sodium hydroxide, cesium carbonate, and the like. 
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[0255] Method (b) 

[0256] Alternatively, a compound of Formula (I) can be 
prepared from an ester of formula 6 Where Z is as de?ned 

above, by ?rst converting the Z group in compound 6 to the 
desired R3 group utiliZing the reaction conditions described 
in method (a)(i-v) above. Condensation of 7 With acetoni 
trile anion gives a 2-ketoacetonitrile of formula 8 Which is 
then converted to a compound of Formula (I) utiliZing the 
reaction conditions described in method (a) above. 

[0257] Compounds of Formula (I) Where R2 is thioalkyl or 
alkyl can be prepared by folloWing the procedures described 
in US. Pat. No. 5,712,303. 

Scheme B 

An alternate synthesis of compounds of Formula (I) Where R2 is 
hydrogen and other groups are as defined in the Summary of the 

Invention is described below. 

0 
NHNH2 

CN 
EtO 

+ —> 

9 OEt R6 R5 
3 

o 

EtO \ 
/ b /N 3S6 

HzN N 

R6 R5 
10 

o 

\ \ 
HO | | 

/ \ / S—S / 
/N N N —> 

HZN N Ph3P, CH3CN 

R6 R5 
11 

/ I O 
\ R3 MgX 

N S /\ 33 
N R4 or 

NH2 / 

( Nil ) REM R4 

R6 R5 
12 



US 2002/0103245 A1 

-continued 

R3 

\ \/ 
NHZ N 

(I) 

[0258] Condensation of 2-cyano-3-ethoXyacrylate of for 
mula 9 With a hydrazine of formula 3 provides a S-amino 
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4-ethoXycarbonyl pyraZole of formula 10. The condensation 
reaction is carried out in a suitable polar organic solvent 

such as ethanol, isopropanol, and the like. Hydrolysis of 10 
With an aqueous base (e.g., sodium hydroxide, lithium 
hydroxide, and the like) in an alcoholic organic solvent (e.g., 
methanol, ethanol, and the like) provides the corresponding 
S-amino-4-carboXypyraZole of formula 11. Treatment of 11 
With dipyridyldisul?de folloWed by reaction of the resulting 
thiopyridyl ester derivative 12 With an organometallic 

reagent such as a Grignard reagent or an organolithium 

reagent shoWn above provides a compound of Formula 

Scheme C 

[0259] Another alternate synthesis of compounds of For 
mula (I) Where R2 is hydrogen and other groups are as 
de?ned in the Summary of the Invention is described beloW. 

Scheme C 

Another alternate synthesis of compounds of Formula (I) Where R2 is 

hydrogen and other groups are as defined in the Summary of the 

Invention is described below. 

0 

HO / \ / \ 
N —> N 

HZN N/ NH; N/ 

R6 R5 R6 R5 
11 13 

NBS ,X) (b)\\ 

Br 

/ \N / \ 
PGNH N/ NH; N/ 

R6 R5 R6 R5 
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REED/COL R3 
2. deprotection 
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-continued 
O Br 

R3 \ 
/ N \ / 4 / PGNH N N 

R N/ 
NH2 

R6 R5 
R6 R5 16 

(I) 
1. 3 

RQ/COL R3 
2. deprotection 

0 

R3 

4 / \ 
R /N 

N 
NH; 

R6 R5 

[0260] Thermal decarboXylation of a 5-amino-4-carboXy 
pyraZole of formula 11 gives the corresponding S-aminopy 
raZole of formula 13. Compound 13 is then converted to a 
compound of Formula (I) as shoWn in method (a) or (b) 
above. 

[0261] In method (a), a compound of formula 13 is con 
verted to a compound of Formula (I) by ?rst protecting the 
amino group in compound 13 With a suitable amino pro 
tecting group (e.g., tert-butoXycarbonyl, and the like) to give 
the corresponding amino-protected compound of formula 
14. Treatment of 14 With an acid derivative of formula 
R3COL Where L is a leaving group under organometallic 
displacement reaction conditions [e.g., alkoXy (preferably 
methoXy or ethoXy), dialkylamino, or preferably N,O-dim 
ethylhydroXylamino] folloWed by the removal of the amino 

protecting group then provides a compound of Formula The nucleophilic substitution is carried out in the presence 

of 2 equivalents of an alkyllithium (e.g., tert-butyllithium, 
and the like) and in an aprotic organic solvent such as 
tetrahydrofuran. The reaction conditions employed for the 
removal of the amino protecting group depends on the 
nature of the protecting group. For example, if tert-butoXy 
carbonyl is the protecting group, it is removed by treatment 
With an acid such as tri?uroacetic acid, hydrochloric acid, 
and the like. 

[0262] Acid derivatives of formula R3COL can be pre 
pared by methods Well knoWn in the ?eld of organic 
chemistry. For example, an acid derivative Where L is a 
N,O-dimethylhydroXylamino group can be prepared from its 
corresponding acid by ?rst converting the acid to the acid 

17 
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chloride With a suitable chlorinating agent such as oXalyl 
chloride, folloWed by treatment With N,O-dimethylhydroXy 
lamine hydrochloride in the presence of an organic base such 
as triethylamine. 

[0263] In method (b), a compound of formula 10 is 
brominated to give the 5-amino-4-bromopyraZole of for 
mula 15. The bromination reaction is carried out With a 
suitable brominating agent such as N-bromosuccinimide in 
a suitable polar organic solvent such as dimethylformamide. 
Compound 15 is then converted to a compound of Formula 
(I) utiliZing the reaction conditions described in Scheme C, 
method (a) above. 

Utility, Testing, and Administration 

Utility 

[0264] The compounds of Formula (I) are p38 MAP 
kinase inhibitors and therefore compounds of Formula (I) 
and compositions containing them are useful in the treat 
ment of diseases such as rheumatoid arthritis, osteoarthritis, 
spondylitis, bone resorption diseases, sepsis, septic shock, 
toXic shock syndrome, endotoXic shock, tuberculosis, ath 
erosclerosis, diabetes, adult respiratory distress syndrome, 
chronic pulmonary in?ammatory disease, fever, periodontal 
diseases, ulcerative colitis, pyresis, AlZheimer’s and Parkin 
son’s diseases. 

Testing 

[0265] The ability of the compounds of Formula (I) to 
inhibit p38 MAP kinase Was demonstrated by the in vitro 
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assay described in Example 15. The ability of the com 
pounds of Formula (I) to inhibit the release of TNF-ot Was 
demonstrated by the in vitro and the in vivo assays described 
in detail in Examples 16 and 17, respectively. The anti 
in?ammatory activity of the compounds of this invention 
Was determined utilizing adjuvant induced arthritis in rats 
assay described in Example 18. 

Administration and Pharmaceutical Compositions 

[0266] In general, the compounds of this invention Will be 
administered in a therapeutically effective amount by any of 
the accepted modes of administration for agents that serve 
similar utilities. The actual amount of the compound of this 
invention, i.e., the active ingredient, Will depend upon 
numerous factors such as the severity of the disease to be 
treated, the age and relative health of the subject, the potency 
of the compound used, the route and form of administration, 
and other factors. 

[0267] Therapeutically effective amounts of compounds 
of Formula (I) may range from approximately 0.1-50 mg per 
kilogram body Weight of the recipient per day; preferably 
about 1-30 mg/kg/day. Thus, for administration to a 70 kg 
person, the dosage range Would most preferably be about 70 
mg to 2.1 g per day. 

[0268] In general, compounds of this invention Will be 
administered as pharmaceutical compositions by any one of 
the folloWing routes: oral, systemic (e.g., transdermal, intra 
nasal or by suppository), or parenteral (e.g., intramuscular, 
intravenous or subcutaneous) administration. The preferred 
manner of administration is oral using a convenient daily 
dosage regimen Which can be adjusted according to the 
degree of af?iction. Compositions can take the form of 
tablets, pills, capsules, semisolids, poWders, sustained 
release formulations, solutions, suspensions, elixirs, aero 
sols, or any other appropriate compositions. 

[0269] The choice of formulation depends on various 
factors such as the mode of drug administration (e.g., for 
oral administration, formulations in the form of tablets, pills 
or capsules are preferred) and the bioavailability of the drug 
substance. Recently, pharmaceutical formulations have been 
developed especially for drugs that shoW poor bioavailabil 
ity based upon the principle that bioavailability can be 
increased by increasing the surface area i.e., decreasing 
particle siZe. For example, US. Pat. No. 4,107,288 describes 
a pharmaceutical formulation having particles in the siZe 
range from 10 to 1,000 nm in Which the active material is 
supported on a crosslinked matrix of macromolecules. US. 
Pat. No. 5,145,684 describes the production of a pharma 
ceutical formulation in Which the drug substance is pulver 
iZed to nanoparticles (average particle siZe of 400 nm) in the 
presence of a surface modi?er and then dispersed in a liquid 
medium to give a pharmaceutical formulation that exhibits 
remarkably high bioavailability. 

[0270] The compositions are comprised of in general, a 
compound of Formula (I) in combination With at least one 
pharmaceutically acceptable excipient. Acceptable excipi 
ents are non-toxic, aid administration, and do not adversely 
affect the therapeutic bene?t of the compound of Formula 
(I). Such excipient may be any solid, liquid, semi-solid or, 
in the case of an aerosol composition, gaseous excipient that 
is generally available to one of skill in the art. 
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[0271] Solid pharmaceutical excipients include starch, 
cellulose, talc, glucose, lactose, sucrose, gelatin, malt, rice, 
?our, chalk, silica gel, magnesium stearate, sodium stearate, 
glycerol monostearate, sodium chloride, dried skim milk and 
the like. Liquid and semisolid excipients may be selected 
from glycerol, propylene glycol, Water, ethanol and various 
oils, including those of petroleum, animal, vegetable or 
synthetic origin, e.g., peanut oil, soybean oil, mineral oil, 
sesame oil, etc. Preferred liquid carriers, particularly for 
injectable solutions, include Water, saline, aqueous dextrose, 
and glycols. 

[0272] Compressed gases may be used to disperse a com 
pound of this invention in aerosol form. Inert gases suitable 
for this purpose are nitrogen, carbon dioxide, etc. 

[0273] Other suitable pharmaceutical excipients and their 
formulations are described in Remington ’s Pharmaceutical 
Sciences, edited by E. W. Martin (Mack Publishing Com 
pany, 18th ed., 1990). 

[0274] The amount of the compound in a formulation can 
vary Within the full range employed by those skilled in the 
art. Typically, the formulation Will contain, on a Weight 
percent (Wt %) basis, from about 0.01-99.99 Wt % of a 
compound of Formula (I) based on the total formulation, 
With the balance being one or more suitable pharmaceutical 
excipients. Preferably, the compound is present at a level of 
about 1-80 Wt %. Representative pharmaceutical formula 
tions containing a compound of Formula (I) are described in 
Example 14. 

EXAMPLES 

[0275] The folloWing preparations and examples are given 
to enable those skilled in the art to more clearly understand 
and to practice the present invention. They should not be 
considered as limiting the scope of the invention, but merely 
as being illustrative and representative thereof. Numbers in 
brackets refer to the CPD # in Table I. 

Example 1 

5 -Amino-1 -(4-?uorophenyl) -4-[3-{3-(morpholin-4 
yl)prop- 1-ynyl}benZoyl]pyraZole (3) 

[0276] 

O 
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[0277] Step 1 

[0278] n-Butyllithium (214 ml, 340 mmol, 1.6 M solution 
in hexane) Was added dropWise to a solution of acetonitrile 
(23.8 ml, 460 mmol) in dry tetrahydrofuran (1000 ml) at 
—78° C. After stirring the reaction mixture for 20 min., a 
solution of 4-bromobenZoyl chloride in dry tetrahydrofuran 
(50 ml) Was added dropWise over 20 min. After 1 h, 
saturated ammonium chloride Was added (200 ml) and the 
reaction mixture Was alloWed to Warm to room temperature. 
The product Was extracted into ether and Washed With 1N 
hydrochloric acid (400 ml). The organics Were removed in 
vacuo and the residue Was redissolved in ethyl acetate. 
Ammonium hydroxide Was added to give a solid Which Was 
?ltered, redissolved in ethyl acetate and Washed With 2N 
hydrochloric acid. The organic layer Was Washed With brine, 
dried over sodium sulfate and concentrated in vacuo to give 
2-(3-bromobenZoyl)acetonitrile (16.6 g) as a solid. 

[0279] Step 2 

[0280] A mixture of 2-(3-bromobenZoyl)acetonitrile (16.5 
g, 73.6 mmol) and N,N-diphenylformamidine (14.5 g, 73.6 
mmol) in xylene (100 ml) Was heated at re?ux under a 
nitrogen atmosphere. After 3 h, the reaction mixture Was 
cooled to room temperature and diluted With ether to give 
2-(3-bromobenZoyl)-3-phenylaminoacrylonitrile (17.9 g) as 
a solid. 

[0281] Step 3 

[0282] Amixture of 4-?uorophenylhydraZine (4.25 g, 33.7 
mmol) and 2-(3-bromobenZoyl)-3-phenylaminoacrylonitrile 
(10.0 g, 30.7 mmol) in ethanol (100 ml) Was heated at re?ux 
under a nitrogen atmosphere. After 4 h, the reaction mixture 
Was cooled to room temperature, diluted With hexane to give 
5 -amino-4-(3-bromobenZoyl)-1-(4-?uorophenyl)pyraZole 
(9.7 g) as a solid. 

[0283] Replacing 4-?uorophenylhydraZine With 2,4-dif 
luorophenylhydraZine in step 3 above gave 5-amino-4-(3 
bromobenZoyl)-1-(2,4-di?uorophenyl)pyraZole. 

[0284] Step 4 

[0285] A mixture of 5-amino-4-(3-bromobenZoyl)-1-(4 
?uorophenyl)pyraZole (1.3 g, 4.16 mmol), 4-(prop-2-ynyl 
)morpholine (2.1 g, 16.6 mmol) [prepared by adding to a 
solution of morpholine (14.7 ml, 168 mmol) in ether (50 ml), 
propargyl bromide (7.5 ml, 84 mmol) in ether (50 ml) 
dropWise over 30 min. and heating the reaction mixture to 
re?ux. After 16 h, the reaction mixture Was cooled to room 
temperature and ?ltered through a Buchner funnel. The 
?ltrate Was concentrated and puri?ed by ?ash chromatog 
raphy (gradient elution, 20-100% EtOAc/hexane) to give 
4-(prop-2-ynyl)morpholine (5.0 g)], bis(triphenylphos 
phine)palladium chloride (0.29 g, 0.42 mmol) and copper 
iodide (0.079 g, 0.42 mmol) in diisopropylamine (60 ml) 
Was heated at 70° C. under argon. After 10 h, the reaction 
mixture Was cooled to room temperature, diluted With ethyl 
acetate, Washed With brine and dried over sodium sulfate. 
The organics Were removed in vacuo. The crude product Was 
puri?ed by ?ash chromatography (elution gradient, EtOAc 
5% MeOH/EtOAc With 0.2% NH4OH) to give 5-amino-1 
(4-?uorophenyl)-4-[3-(3-morpholin-4-ylprop-1-ynyl)ben 
Zoyl]- pyraZole Which Was converted to the hydrochloride 
salt and recrystalliZed from a mixture of methanol/ethyl 
acetate/hexane to give (1.4 g) of the pure product. 
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[0286] Proceeding as described in Example 1 above but 
substituting 4-(prop-2-ynyl)morpholine in Step 4 With: 

[0287] 
[0288] 
[0289] 
[0290] 
[0291] 2-methyl-3-butyn-2-ol; gave 

[0292] 5 -amino-1 -(4-?uorophenyl) -4-{3-[3 -(4-meth 
ylpiperaZin- 1-yl)prop- 1-ynyl]benZoyl}pyraZole .2HCl (8), 
[0293] 5 -amino-1 -(4-?uorophenyl) -4-[3-{3-(piperidin-1 - 
yl)prop- 1-ynyl}benZoyl]pyraZole .HCl (9), 
[0294] 5 -amino-1 -(4-?uorophenyl) -4-[3-(3-hydroxyprop 
1-ynyl)benZoyl]pyraZole (7), 
[0295] 5 -amino -4-[3-(3-dimethylaminoprop-1 -ynyl)ben 
Zoyl]-1 -(4-?uorophenyl)pyraZole .HCl (12), and 

[0296] 5 -amino-1 -(4-?uorophenyl) -4-[3-(3-hydroxy-3 
methyl-but- 1-ynyl)benZoyl]pyraZole (87), respectively. 

1 -(prop-2-ynyl) -4-methylpiperaZine, 

1 -(prop-2-ynyl)piperidine, 

2-propyn-1-ol, 
1 -dimethylamino -2-propyne, and 

[0297] Proceeding as described in Example 1 above but 
substituting 4-?uorophenylhydraZine in Step 3 With 2,4 
di?uorophenylhydraZine, and 4-(prop-2-ynyl)morpholine in 
Step 4 With 3-ethynylpyridine gave 

[0298] 5-amino-1-(2,4di?uorophenyl)-4-[3-(3-pyridyl 
ethynyl)benZoyl]pyraZole (88), 
[0299] With 3-(S,S-dioxo-thiomorpholin-4-yl)-1-propyne 
gave 

[0300] 5 -amino-1 -(2,4-di?uorophenyl) -4-[3-{3-(S,S -di 
oxo-thiomorpholin-4-yl)-1 -propynyl}benZoyl]pyraZole 
(8 9), and 
[0301] With 1-ethynylcyclopentanol gave 

[0302] 5 -amino-1 -(2,4-di?uorophenyl) -4-[3-{2-(1 -hy 
droxycyclopentyl)ethynyl]benZoyl]pyraZole (94). 

Example 2 

5 -Amino-1-(4-?uorophenyl)-4-[3-(3-morpholin-4 
ylpropyl)benZoyl]-pyraZole hydrochloride (6) 

[0303] 

[0304] A mixture of 5-amino-1-(4-?uorophenyl)-4-[3-(3 
morpholin-4-ylprop-1-ynyl)-benZoyl]pyraZole (0.45 g, 1.0 




















































