
2 0 MAR 2006 WO 03/024970 PCT/US02/30134 COMPOUNDS WHICH INHIBIT THE
RELEASE OF INFLAMMATORY CYTOKINES FIELD OF THE INVENTION The present
invention relates to compounds which inhibit the extracellular release of
Inflammatory cytokines, said cytokines responsible for one or more human or
higher mammalian  disease states. The present Invention further relates to
compositions comprising said compounds  and method for preventing, abating,
or otherwise controlling enzymes which are understood to be  the active
components responsible for the herein described disease states. BACKGROUND
OF THE INVENTION Interleukin -1 (IL-1) and Tumor Necrosis Factor-a (TNF-a)
are among the important  biological substances known collectively as
"cytokines." These molecules are, understood to  mediate the Inflammatory
response associated with the immunological recognition of infectious
agents. These pro-Inflammatory cytokines are suggested as an Important me
lators in many  disease states or syndromes, Inter aiia, rheumatoid
arthritis, osteoarthritis, in ammatory bowel  disease (IBS), septic shock,
cardiopulmonary dysfunction, acute respiratory d sease, cachexia,  and
therefore responsible for the progression and manifestation of human
disease states. There is therefore a long felt need for compounds and
pharmaceutic 4l compositions which  comprise compounds, which can block,
abate, control, mitigate, or prevent the release of  cytokines  from cells
which produce them SUMMARY OF THE INVENTION The present invention meets the
aforementioned needs in that it has eon surprisingly  found that certain
[5,6] and [5,6,6] fused ring pyrazolones and derivatives thereof are
effective for  Inhibiting release of Inflammatory cytokines, inter aiia,
Interleukin-1 (IL-1) and tumor necrosis  factor (TNF) from cells and
thereby preventing, abating, or otherwise controlling enzymes which  are
proposed to be the active components responsible for the herein described
disease states. The first aspect of the present invention relates to
compounds, including all enantiomeric  and diasteriomeric forms and
pharmaceutically acceptable salts thereof, said compounds having  the
formula: 1     



2 0 MAR 2006 WO 03/024970 (RZ}?~m W-4' ~ i I (Mn wherein R Is: a) hydrogen;
b) -O(CH2)kR3; or c) -NR4aR4b; R3 Is substituted or unsubstituted C1-C4
alkyl, substituted or unsubstituted cyclic hydrocarbyl  substituted or
unsubstituted heterocyclyl, substituted or unsubstituted aryl, substituted
or  unsubstituted heteroaryl; the Index k Is from 0 to 5; R48 and Rob are
each independently:  a) hydrogen; or b) _[C(R68Reb )] Re; PCT/US02/30134
each R6a and R8b are independently hydrogen, -OR7, -N(R7)2, -C02R7, -CO
(R7)2; C1-C4 linear,  branched, or cyclic alkyl, and mixtures thereof; Re
Is hydrogen, -OR7, -N(W),, -C02R7, - CON(R7)2; substituted or unsubstituted
C1-C4 alkyl, substituted or unsubstituted aryl, or substituted  or
unsubstituted heteroaryl; R7 Is hydrogen, a water-soluble cation, C1-C4
alkyl, or substituted or  unsubstituted aryl; the index x Is from 0 to 5;
R1 is: a) substituted or unsubstituted aryl; or b) substituted or
unsubstituted heteroaryl; eand R2b units are each Independently selected
from the group consisting bf: .,ANhdroe  Y g n1 1 b) -O(CH2)1R8;  



c) -(CH2)1NReaRob;  d)-(CH2)1CO2R10; e)-(CH2)10002R10 f) -(CH2)1CON(R10)2;
ken together to g)two R2a or two R2b units from the same carbon atom can be
h)form a carbonyl unit; d; one Rea and one R2b are taken together to form a
double bon I)one e and one R2b are taken together to form a substituteor
unsubstituted ring comprising from 4 to 8 atoms, said ring selected from
the gr up consisting of: I) carbocyclic; 2 0 MAR 2006 WO 03/024970
PCT/US02/30134 Ii) heterocyclic;  iii) aryl;  Iv) heteroaryl;  v) bicyclic;
and  vl) heterobicyclic; j) and mixtures thereof; R8, R9a, R9b, and R10 are
each Independently hydrogen, C1-C4 alkyl, and mixtures thereof; R9a and
Feb can be taken together to form a carbocyclic or heterocyclic ring
comprising from 3 to 7 atoms;  two R10 units can be take together to form a
carbocyclic or heterocyclic ring comprising from 3 to 7  atoms; j Is an
Index from 0 to 5; m Is an Index from 1 to 5, n is an Index from to 5; m +
n = from  2 to 6. Another aspect of the present Invention relates to
pharmaceutical compositions which can  deliver the compounds of the present
invention to a human or higher mammal, said compositions  comprising:    



a) an effective amount of one or more of the compounds according to the
present  Invention; and b) one or more pharmaceutically acceptable
excipients. A further aspect of the present Invention relates to methods
for controlling one or more  Inflammatory cytokine mediated or inflammatory
cytokine modulated mammalian diseases or  conditions, said method
comprising the step of administering to a human or higher mammal and
effective amount of a composition comprising one or more of the compounds.
according to the  present invention. These and other objects, features, and
advantages will become apparent to those of ordinary skill in the art from
a reading of the following detailed description and the appended  claims.
All percentages, ratios and proportions herein are by weight, unless
otherwise specified.  All temperatures are in degrees Celsius (0 C) unless
otherwise specified. All documents cited are    in relevant part,
Incorporated herein by reference; the citation of any document is not to be
construed as an admission that it is prior art with respect to the present
Invention. DETAILED DESCRIPTION OF THE INVENTION  The present Invention
relates to compounds which are capable of mediating, controlling of
otherwise inhibiting the extracellular release of certain cytokines,
especially inflammatory  cytokines, said cytokines playing a role in the
stimulation, cause or manifestation of a wide variety  of diseases, disease
states, or syndromes. For the purposes of the present Invention the term
"hydrocarbyl" Is defined herein as any  organic unit or moiety which Is
comprised of carbon atoms and hydrogen atoms. Included within  the term
hydrocarbyl are the heterocycles which are described herein below.  3
2 0 MAR 2006 WO 03/024970 PCT/US02/30134 unsubstituted non-heterocyclIc
hydrocarbyl units include pentyl, 3-ethyloctanyl, 1,3-dimethylphenyl,
cyclohexyl, cls-3-hexyl, 7,7-dimethylbicyclo[2.2.1]-heptan-1-yl, and
naphth-2-yl. Included within the definition of "hydrocarbyl" are the
aromatic (aryl) and non-aromatic  



carbocyclic rings, non-limiting examples of which include cyclopropyl,
cyclobutanyl, cyclopentanyl,  cyclohexane, cyclohexenyl, cycloheptanyl,
blcyclo-[0.1.1]-butanyl, bicycio-[0.1.2]-pentanyl, bicyclo- [0.1.3]-hexanyl
(thujanyl), bicyclo-[0.2.2]-hexanyl, bicycio-[0.1.4]-heptanyl (ca nyl),
bicycio-[2.2.1]- heptanyl (norboranyl), bicycio-[0.2.4]-octanyl
(caryophyllenyl), spiropentanyl, diciyciopentanespiranyl, decalinyl,
phenyl, benzyl, naphthyl, Indenyl, 2H-indenyI, azulenyl,  phenanthryl,
anthryl, fluorenyl, acenaphthylenyl, 1,2,3,4-tetrahydronaphthalenyI, and
the like. The term "heterocycle" Includes both aromatic (heteroaryl) and
non- romatic heterocyclic  rings non-limiting examples of which Include:
pyrrolyl, 2H-pyrrolyl, 3H-pyrrolyl pyrazoyl, 2H-
Imidazolyl,1,2,3-triazolyl, 1,2,4-triazolyl, Isoxazolyl,
oxazoyl,1,2,4-oxadiazolyl 2H-pyranyl, 4H- pyranyl, 2H-pyran-2-one-yl,
pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, piper inyl, s-triazinyl,
4H- 1,2-oxazinyl, 2H-1,3-oxazinyl, 1,4-oxazlnyl, morpholinyl, azepinyi,
oxepinyl, 4 -1,2-diazepinyl,  indenyl 2H-Indenyl, benzofuranyl,
Isobenzofuranyl, indolyl, 3H-Indoiyl, 1 H-IndoIyl, benzoxazolyl,
2H-1-benzopyranyl, quinolinyl, isoquinolinyl, qulnazolinyl,
2H-1,4-benzoxazinyI, pyrrolidinyl,  pyrrolinyl, qulnoxalinyl, furanyl,
thiophenyl, benzimidazolyl, and the like each f which can be  substituted
or unsubstituted. An example of a unit defined by the term "alkylenearyl"
is a benzyl u it having the formula: -CFiz whereas an example of a unit
defined by the term "alkyleneheteroaryl" Is a 2-pIcolyl unit having the
formula: i -CFiz_<, The term "substituted" Is used throughout the
specification. The term "substituted" is  defined herein as "encompassing
moieties or units which can replace a hydrogen atom, two  hydrogen atoms,
or three hydrogen atoms of a hydrocarbyl moiety. Also subtituted can
Include  replacement of hydrogen atoms on two adjacent carbons to form a
new moiety or unit." For  example, a substituted unit that requires a
single hydrogen atom replacement Includes halogen,  hydroxyl, and the like.
A two hydrogen atom replacement Includes carbonyl, oximino, and the like.
A two hydrogen atom replacement from adjacent carbon atoms includes ep xy,
and the like.  Three hydrogen replacement includes cyano, and the like. An
epoxide unit I an example of a  substituted unit which requires replacement
of a hydrogen atom on adjacent carbons. The term  substituted is used
throughout the present specification to indicate that a hydrocarbyl moiety,
inter  alla, aromatic ring, alkyl chain, can have one or more of the
hydrogen atoms replaced by a 4 2 0 MAR 2006 WO 03/024970 PCT/US02/30134 



substituent. When a moiety is described as "substituted" any number of the
Hydrogen atoms may  be replaced. For example, 4-hydroxyphenyl is a
"substituted aromatic carbocyclic ring", (N,N- dimethyl-5-amino)octanyl Is
a " substituted C8 alkyl unit, 3-guanidinopropyl Is "substituted C3 alkyl
unit," and 2-carboxypyridinyl is a "substituted heteroaryl unit." The
following a e non-limiting  examples of units which can serve as a
replacement for hydrogen atoms when a hydrocarbyl unit  is described as
"substituted." i)-[C(R12)2]p(CH=CH)gR12; wherein p is from 0 to 12; q is
from 0 to 12; Ii)-C(Z)R12; iii)-C(Z)2R12; Iv)-C(Z)CH=CH2; v)-C(Z)N(R12)2;
vi)-C(Z)NR12N(R12)2; vii)-CN; vili)-CNO; Ix)-CF3i -CCI3, -CBr3; Z)-N(R12)2;
xl)-NR'2CN; xii)-NR12C(Z)R12; xiii)-NR 12C(Z)N(R12)2; xlv)-NHN(R12)2;
xv)-NHOR12; xvi)-NCS; xvii)-NO2; xvlil)-OR12; xix)-OCN; xx)-OCF3, -OCCI3i
-OCBr3; xxi)-F, -CI, -Br, -I, and mixtures thereof; xxii)-SCN; Xxili)-SO3M;
xxiv)-OSO3M; xxv)-S02N(R12)2; xxvi)-S02R12; xxvii)-P(O)H2; xxviii)-P02;
xxlx)-P(O)(OH)2; 



xxx)and mixtures thereof; 5 2 0 MAR 2006 WO 03/024970 PCT/US02/30134
wherein R12 is hydrogen, substituted or unsubstituted C1-C20  linear,
branched, or cyclic alkyl, Ca- C20 aryl, C7-C20 alkylenearyl, and mixtures
thereof; M is hydrogen, or a salt forming cation; Z Is =O,  =S, =NR12, and
mixtures thereof. Suitable salt forming cations Include, sodium, lithium,
potassium, calcium, magnesium, ammonium, and the like. The first aspect of
the present Invention as a whole, relates to novel compounds suitable  for
inhibiting release of inflammatory cytokines, said compounds having the
formula: N ((R~hlm  i(O)sln A  R is a substituent at the 2-position of the
pyrimidin-4-yl portion of the general scaffold, said  R unit Is: a) an
ether having the formula -O[CH2]kR3; or b) a primary or secondary amino
unit having the formula -NR4aR4b; wherein R3 Is substituted or
unsubstituted C1-C4 alkyl, substituted or unsubstituted cyclic
hydrocarbyl, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted aryl, substituted  or unsubstituted heteroaryl; the Index k
Is from 0 to 5. The following are the various aspects of R units according
to the present invention  wherein R is an ether having the formula
-O[CH2]kR3. However, the formulator is not limited to the  herein
exemplified iterations and examples. A) R units encompassing ethers having
the formula -OR3 (the index k equal to 0) and R3 is  substituted or
unsubstituted aryl. 1) One iteration of this aspect of R comprises ethers
having the formula -OR3 and  R3 is substituted or unsubstituted aryl. This
Iteration Includes the following non- limiting example of R: phenoxy,
2-fluorophenoxy, 3-fluorophenoxy, 4 fluorophenoxy, 2,4-difluorophenoxy,
3-trifluoromethyl-phenoxy, 4 trifluoromethylphenoxy, 2,4-trifluoromethyl
phenoxy, and the  ii) Another Iteration of this aspect of R comprises
ethers having and R3 Is substituted or unsubstituted aryl. This Iteration
includes the following  non-limiting examples: 2-methyiphenoxy,
3-methylphenoxy, 4-methylphenoxy   



the formula -OR3  des the following  -methyiphenoxy, 2,4-dimethylphenoxy,
2-cyanophenoxy, 3-cyanophenoxy, 4-cyanophenoxy, 4 ethyiphenoxy, and the
like. 1) A further iteration of this aspect of R comprises ethers havin the
formula -OR3  and R3 is substituted or unsubstituted aryl. This iteration
lncl des the following 6 2 0 MAR 2006 WO 03/024970 PCT/US02/30134
non-limiting examples: (2-methyoxy)phenoxy, (3-methoxy)ph4noxy, (4-
methoxy)phenoxy, 3-[(N-acetyl)amino]phenoxy, 3-benzo[1,3]~ioxoi-5-yi, and
the  like. B) R units encompassing ethers having the formula -OR3 (the
index k e ual to 0) and R3 is  substituted or unsubstituted heteroaryl. i)
A first iteration of this aspect of R comprises ethers having the formula
-OR3 and  R3 Is unsubstituted heteroaryl. This iteration includes the folic
I wing non-limiting  examples: pyrimidin-2-yi, pyrimidin-4-yl,
pyridin-2-yl; pyridin-34yl, pyridin-4-yi, and the like. li) A second
Iteration of this aspect of R comprises ethers havino the formula -OR3  and
R3 is substituted heteroaryl. This Iteration includes the f Ilowing
non-limiting  examples: 2-aminopyrlmidin-4-yl, and the like. C) R units
encompassing ethers having the formula -OCH2R3 (the Index k equal to 1) and
R3  is substituted or unsubstituted aryl. i) A first Iteration of this
aspect of R comprises ethers having the formula -OCH2R3  and R3 is
substituted or unsubstituted heteroaryl. This Iteration includes the.
following non-limiting examples: pyrimidin-2-yl,
pyrimidin-4-yl,l2-aminopyrimidin-4- yl, 4-aminopyrimidin-6-yl,
pyridin-2-yi, pyridin-3-yl, pyridin-4-y' and the like. ii) A second
Iteration of this aspect of R wherein R Is an ether h ving the formula
-OCH2R3 and R3 Is substituted or unsubstituted alkyleneheteoaryl. This
Iteration  Includes the following non-limiting examples: pyridin-3-ylethyl
(2-methyl-2-pyridin- 3-yl)ethyl, and the like. D) R units encompassing
ethers having the formula -0R3 (the index k equal to 1) and R3 Is  



substituted or unsubstituted C1-C4 alkyl. i) A first iteration of this
aspect of R is an ether having the form ila -OR3 and R3 Is  unsubstituted
C1-C4 linear, branched, or cyclic alkyl. This ite ation Includes the
following non-limiting examples: methyl, ethyl, isopropyl, (S
1-methypropyl, and  the like. li) A second Iteration of this aspect of R Is
an ether having the formula -OR3 and R3  is a substituted C1-C4 linear,
branched, or cyclic alkyl. This Iteration Includes the  following
non-limiting examples: 2-methoxyethyl, (S)-1-meth -3-methyoxypropyl,  and
the like. The following are the various aspects of R units according to the
prevent invention  wherein R is an amine having the formula -NR4aR4b, We
and Rob are each in ependently: a) hydrogen; or b) -[C(RBaR5b )]xR6; 7 2 0
MAR 2006 WO 03/024970 PCT/US02/30134 each R6a and R6b are independently
hydrogen, -OR7, -N(R')2, -C02R7, -COI (R')2; C1-C4 linear,  branched, or
cyclic alkyl, and mixtures thereof; R6 Is hydrogen, -OR7, -N(R7) , -C02R7,
- CON(R7)2; substituted or unsubstituted C1-C4 alkyl, substituted or
unsubstitut d aryl, or substituted  or unsubstituted heteroaryl; Re is
hydrogen, a water-soluble cation, C1-C4 alkyl, or substituted or
unsubstituted aryl; the Index x is from 0 to 5. However, the formulator Is
not I mated to the herein  exemplified iterations and examples. A) R units
encompassing chiral amino groups wherein We is hydrogen, 268 is hydrogen
and  R6b is methyl, said units having the formula: and the indicated
stereochemistry. i) A first Iteration of this aspect of R Is an amine
comprising an Re which Is substituted or unsubstituted phenyl. This
iteration includes the following non- limiting examples:
(S)-1-methyl-l-phenylmethylamino, (S)-1- ethyl-l-(4-
fluorophenyl)methylamino, (S)-1-methyl-1-(4-methylphenyl)niethyl-amino,
(S)-1- methyl-l-(4-methoxyphenyl)methylamino, (S)-1-methyl-1-(2-I
aminophenyl)methyiamino, (S)-1-methyl-1-(4-aminophenyl) ethylamino, and the
like. ii) A second Iteration of this aspect of R is an amine comprising an
R6 which is  



substituted or unsubstituted heteroaryl.This Iteration Includes the
following non- limiting examples: (S)-1-methyl-1
-(pyridin-2-yl)methylamino, kS)-1-methyl-1- (pyridin-3-yl)methyiamino,
(S)-1-methyl-l-(pyridin-4-yi)methlamino, (S)-1-methyl-
1-(furan-2-yl)methylamino, (S)-1-methy1-1-(3-benzo[1,3]diox
I-5-yl)methylamino,  and the like. III) A third iteration of this aspect of
R Is an amine comprising a R6 which is C1-C4  substituted or unsubstituted
alkyl. This Iteration includes the following non-limiting  examples:
(S)-1-methylpropyiamino, (S)-1-methyl-2-(metho4 y)ethylamino.  B) R units
encompassing chiral amino groups wherein We Is hydrogen, IRS' and Rb are
each C1-C4 alkyl, said units having the formula: H i  N 6   R  X. R51' R5a
and the Indicated stereochemistry when RSa, R5b and R6 are not the !same. 8
2 0 MAR 2006 WO 03/024970 PCT/US02/30134 i) A first Iteration of this
aspect of R Is an amine which does not have a chiral center,  non-limiting
examples of which includes 1,1-dimethylethylamine 1,1- dimethylbenzylamine
and the like. li) A second iteration of this aspect of R Is an amine
comprisin an Re which is  substituted or unsubstituted C1-C4 alkyl. This
iteratioh includ as the following non- limiting examples:
(S)-1-methyl-2-hydroxy-2-methylpropyiam ne, (S)-1-methyl-2-
hydroxy-2-methylbutylamIns, and the like. C) R units encompassing
alkylenearyl amines wherein R4a is hydrogen, both Rya and Reb of  Rob are
hydrogen, R  is substituted or unsubstituted aryl, said unit hahring the
formula: H H R11 wherein R11 Is hydrogen or a "substituted unit" as defined
herein abo e. 1) A first Iteration of this aspect comprises the following
non-ll iting examples of R  



units: benzylamino, (2-aminophenyl)methylamino;
(4-fluoroplienyl)methylamino,  (4-methoxyphenyi)methylamino;
(4-propanesulfonylphenyl)rrethylamino; and the  like. II) A second
Iteration of this aspect comprises the following non-limiting examples of
R units: (2-methyiphenyl)methylamino; (3-methylphenyl)-me ylamino; (4-
methylphenyl)methylamino; and the like. D) R units encompassing amines
wherein W' Is hydrogen, Rob comprises Rea equal to  hydrogen and R5b equal
to -C02R' or -CON(W)2; said unit having th e formula: H  -N R5 ' I) A first
iteration of this aspect of R is an amine comprising an R which Is
substituted or unsubstituted phenyl. This Iteration Includes t e following
non- limiting examples: H H  -N ,-~,R11 -N R11 and } CH3O-C 'H (CH3)2N-C H
0 0 C1 wherein R11 Is hydrogen or a "substitute" as defined herein above.
il) A second iteration of this aspect of R is an amine comprising an R
which Is  substituted or unsubstituted alkyl. This Iteration Includes they
following non-limiting  examples: 9 2 0 MAR 2006 WO 03/024970 H3C  R' units
are selected from: OH or or PCT/US02/30134 ,O 



I-1C N(CH3)2 a) substituted or unsubstituted aryl; or b) substituted or
unsubstituted heteroaryl. The first aspect of R' units encompasses halogen
substituted phenyl units, non-limiting  examples of which Include
4-fluorophenyl, 2,4-difluorophenyl, 4-chlorophenyI, and the like. R2a and
R2b units are each independently selected from the group consisting of: a)
hydrogen;  b) -O(CH2)jRe;   c) -(CH2)JNReaReb;   d) -(CH2)JC02R10;   e)
-(CH2)J0002R10   f) -(CH2)JCON(R10)2;  g) two Rea or two Feb units from the
same carbon atom can be taken together to  form a carbonyl unit; h) one R28
and one R2b are taken together to form a double bond; I) one Rea and one
R2b are taken together to form a substitute or unsubstituted ring
comprising from 4 to 8 atoms, said ring selected from the group consisting
of: 1) carbocyciic;  il) heterocyclic;  iii) aryl;  IV) heteroaryl;  v)
bicyclic; and  vi) heterobicyclic;  ]) and mixtures thereof; Re, R9a,  Rb,
and R10 are each Independently hydrogen, C1-C4 alkyl, and mixtures thereof;
Re8 and  Rob can be taken together to form a carbocyciic or heterocyclic
ring comprising from 3 to 7 atoms;  two R10 units can be take together to
form a carbocyciic or heterocyclic ring c~Omprising from 3 to 7  atoms; ]
is an Index from 0 to 5. r5.6]-Fused Rinns Systems A first aspect of the
present Invention relates to ring scaffolds wherel the indices m and n  are
each equal to 2, thereby comprising a
2-(R1-substituted)-3-(2-R-substituted-pyrimidin-4-yl)-
5,6,7,8-tetrahydro-pyrazolo[1,2-a]pyridazin-1-one scaffolds having the
formula: 10 2 0 MAR 2006 WO 03/024970 



PCT/US02/30134 wherein the R28 and R2b units are each Independently
hydrogen, -(CH2)JCO2k70,  (CH2)jCON(R10)2i and mixtures thereof. Iterations
of this scaffold Include the core scaffold having the formul  I the
5,6,7,8-tetrahydro-pyrazolo[1,2-a]-pyridazin-1-one 8-position esters and
mides having the  formula: ~ as well as the
5,6,7,8-tetrahydro-pyrazolo[1,2-a]-pyridazin-1-one 5-position alters and
amides  having the formula: N N  N R N  P and (CI i2hCO2R'o I \ .,
(CH2~CON(WO)2 11 2 0 MAR 2006 WO 03/024970 PCTIUS02/30134 A second aspect
of the present Invention as it relates to Rea and R2b1units, comprises 2-
(R1-substituted)-3-(2-R-substituted-pyrimidin-4-yl)-5,6,7,8-tetrahydro-pyra
zol~[1,2-a]pyridazin-1- one scaffolds having the formula: R wherein each of
the R'' and R2b units Is Independently selected form the grojap consisting
of:  a) hydrogen; b) -O(CH2)jRe; and  C) -(CH2)1NR9aReb Iterations of this
aspect include 6-hydroxy-2-(R1-substituted)-3-(2-R-substituted-pyrimidin-
4-yl)-5,6,7,8-tetrahydro-pyrazolo[1,2-a]-pyridazin-1-ones,
7-hydroxy-2-(R1-substituted)-3-(2-R-
substltuted-pyrimidin-4-yi)-5,6,7,8-tetrahydro-pyrazolo[1,2-a]-pyridazin-1-
one, 6-(dimethyiamino)-
2-(R'-substituted)-3-(2-R-substituted-pyrimidin-4-yl)-5,6,7,8-tetrahydro-py
raz Io[1,2-a]-pyrldazln-1- ones,
6-morpholino-2-(R'-substituted)-3-(2-R-substituted-pyrimldin-4-yl)-5,6,
,8-tetrahydro- pyrazolo[1,2-a]-pyridazin-1-ones I A third aspect of the
present invention as it relates to R28 and R2b units, comprises  scaffolds
wherein two adjacent R2e and R2b units are taken together to form I double
bond, for  example a
2-(R1-substituted)-3-(2-R-substituted-pyrimidin-4-yl)-5,8-dihydro-p~razolo[
1,2-a]- 



pyridazin-1-one scaffolds having the formula: 1'5.6.X1-Fused Rings Systems
The present invention also relates to [5,6,X]-fused ring systems whe ein X
is a ring formed when one Rea and one R2b are taken together to form a
substituted or unsub~tituted ring  comprising from 4 to 8 atoms. The rings
formed are selected from the group consisting of: I) ' carbocyclic;  li)
heterocyclic; 12 2 n MR 2006 WO 03/024970 Ili) aryl;  iv) heteroaryl;  v)
bicyclic; and  vi) heterobicyclic; A first embodiment of this aspect
relates to ring systems wherein one  taken together to form a 6-membered
aryl ring, Inter alla, the [5,6,6]-fused rini
substituted)-3-(2-R-substituted-pyrlmidin-4-yl)-5,10-dihydro-pyrazolo[1,2-b
]phi  the formula: PCT/US02/30134 R2ai and one R2b are  s system; 2-(R1-
ialazin-1-one having N~R Iterations of this aspect Include analogs which
are substituted on the b-ring, for example compounds having the formula:
R11 R wherein R12 Is a substituent as described herein above. A
non-limiting exam)  scaffolds of the present Invention are the
2-(R1-substituted)-3-(2-R-substitute
5,10-dihydro-pyrazolo[1,2-b]phthalazin-1-one ring scaffolds, for example
the le of the [5,6,6] ring  I-pyrimidin-4-yi)- ompound having the  



formula: 13 2 0 MAR 2006 WO 03/024970 OH OH The first aspect of Category I
analogs capable of inhibiting release o Inflammatory  cytokines according
to the present invention relates to compounds comprising a 5,10-dihydro-
pyrazolo[1,2-b]phthalazine-1-one scaffold having the formula:
PCT/US02/30134 R wherein R units are amines having the formula -NH[CHR6]R6,
and R', R4a, R6, and R6 are  described herein below In Table I. The
stereochemistry of R6b Is the configuration shown when  R6b Is not
hydrogen. TABLE I No.R1RRR 14-fluorophenylHHphenyl
24-fluorophenylHH41fluorophenyl 34-fluorophenylHH2aminophenyl
44-fluorophenylHH2ethylphenyl 54-fluorophenylHH4ethylphenyl
64-fluorophenylHH4-ethoxyphenyl 74-fluorophenylHH4-(propnesulfonyl)phenyl
84-fluorophenylHH3-beno[1,3]dloxol-5-yl 94-fluorophenylHHyridln-2-yl 14 2 0
MAR 2006 WO 03/024970 PCT/US02/30134 104-fluorophenylHHpyrldln-3-yl
114-fluorophenylHHH 124-fluorophenylHHmethyl 134-fluorophenylHHethyl
144-fluorophenylHHvinyl 154-fluorophenylHHcyclopropyl 



164-fluorophenylHHcyclohexyl 174-fluorophenylHHethoxymethyl
184-fluorophenylHH!ethoxyethyl 194-fluorophenylHH1-hydoxy-1-methylethyl
204-fluorophenylHH-CO2H 214-fluorophenylHmethylphenyl
224-fluorophenylHmethyl-fluorophenyl 234-fluorophenylHmethyl2aminophenyl
244-fluorophenylHmethyl2methylphenyl 254-fluorophenylHmethyl4methylphenyl
264-fluorophenylHmethyl4-ethoxyphenyl
274-fluorophenylHmethyl4-(proanesulfonyl)phenyl
284-fluorophenylHmethyl3-bezo[1,3]dioxol-5-yl
294-fluorophenylHmethyljpyridin-2-yl 304-fluorophenylHmethylpyrldin-3-yl
314-fluorophenylHmethylH 324-fluorophenylHmethylmethyl
334-fluorophenyl.Hmethylethyl 344-fluorophenylHmethylvinyl
354-fluorophenylHmethylcyclopropyl 364-fluorophenylHmethylcyclohexyl
374-fluorophenylHmethylnnethoxymethyl 384-fluorophenylHmethylethoxyethyl
394-fluorophenylHmethyl1-hydoxy-1-methylethyl 404-fluorophenylHmethyl-CO2H
413-trifluoromethylphenylHmethylphenyl
423-trifluoromethylphenylHmethylfluorophenyl
433-trifluoromethylphenylHmethyl2aminophenyl
443-trifluoromethylphenylHmethyl2methylphenyl
453-trifluoromethylphenylHmethyl4methylphenyl 15 2 0 MAR 2006 WO 03/024970
PCT/US02/30134 463-trifluoromethylphenylHmethyl4- ethoxyphenyl 



473-trifluoromethylphenylHmethyl4-(propanesuifonyl)phenyl
483-trifluoromethylphenylHmethyl3-be zo[1,3]dioxol-5-yI
493-trlfluoromethylphenylHmethylpyridin-2-yl
503-trlfluoromethylphenylHmethylpyridin-3-y!
513-trifluoromethylphenylHmethylH 523-trifluoromethylphenylHmethylmethyl
533-trifluoromethyiphenylHmethylethyl 543-trifluoromethyiphenylHmethylvinyl
553-trifluoromethylphenylHmethylcyclopropyl
563-trifluoromethylphenylHmethylcyclohexyl
573-trifluoromethylphenylHmethylethoxymethyl
583-trifluoromethylphenylHmethylethoxyethyl
593-trifluoromethylphenylHmethyl1-hydoxy-1-methylethyl
603-trifluoromethylphenylHmethyl-CO2H The following Is a scheme for
preparing compounds belonging to th 9 first aspect of Category I according
to the present invention. The first stage encompasses  intermediates, for
example, intermediate 3 to Introduce the selected R' unit I  scaffold.
General Scheme for Intermediate Type I OCF13 SCH3 I a - Reagents and
conditions: (a) LDA, THF, -78 C, 45 min. utilization of Type I  to the
assembling OCF{3 16 2 0 MAR 2006 WO 03/024970 OCH3 b s Reagents and
conditions; (b) Cr03, CH2C12, rt, 16 hr. 



PCT/US02/30134 EXAMPLE 1 2.(4-Fluoro h n I -3- 2-meth suifan I- rimidin-4-
-3 oxo- proplonic acid methyl ester (3) The following is a procedure for
the preparation of 2-methylsulfanyl-pyrimidine-4- carbaldehyde,1, adapted
from the procedure of H. Bredereck et al., Chem. Ber., 97, pp 3407- 3417
(1964) Included herein by reference. To a 12 L 3-neck flask under Inert
atmosphere is charged N,N-dime yl-formamide  dimethylacetyl (801 g) and
pyruvic aldehyde dimethyl acetal (779 g). Themixture Is heated to  reflux
for 18 hours during which time the temperature decreases from about 09 C to
about 80  C. The solution Is cooled and methanol (4 L) is added to dissolve
the crude residue. The solution is then cooled to 20 C and thiourea (892 g,
11.7 mol) is added. Aft  r allowing the mixture to stir about 15 minutes,
sodium methoxlde (741 g, 13.7 mol) Is added In 4 equal portions over 1
hour while maintaining the solution temperature in the range of 18. 28 C.
The mixture is stirred  for 5 hours at room temperature, cooled to 20 C,
then methyl iodide (2 kg) I added over 1.25  hours while maintaining the
reaction temperature in the range of 17 - 29 C. Stirring Is continued  for
18 hours at room temperature. The methanol and unreacted methyl Iodide is
removed by  heating the solution at 35 C (c) 40 torr to produce about 4.46
kg of a dark residue which is  partitioned between 14 L of water and 5 L of
ethyl acetate. The water fraction is extracted a  second time with ethyl
acetate, the organic layers combined and concentrate" In vacuo too afford
685 g of an oil which is purified over silica to 522 g of
4-dimethoxymethyl-2-methylsulfanyl- pyrimidine. The dlmethyl acetal
obtained above is then hydrolyzed to the free aldehyde by heating to  60 C
for 3 hours in I M HCi. Workup for neutral using ethyl acetate to extra t
the product affords  347 g crude product which is purified over silica to
afford 401 g of 2-methylsuIfanyll-pyrlmldlne-4- carbaidehyde,1. 17 2 0 MAR
2006 WO 03/024970 PCT/US02/30134 Preparation of
2-(4-fluorophenyl)-3-(2-methylsulfanyl-pyrimldin-4 yl)-3- hydroxypropionic
acid methyl ester (2): To a cold (-78 C) solution of IlthliIUm
diisopropylamide  (21.4 mL of 2M solution in THF, 42.8 mmol) In THE (70
ml-) Is added dropwise a solution of  



methyl 4-fluorophenyl-acetate (6.0 g, 35.7 mmol) In THE ( 30 mL). The
solution is stirred for 1  hour at -78 C after which a solution of
2-methylsulfanyll-pyrimidine-4-carbal ehyde, 1, (6.0 g,  39.3 mmol) In THE
(30 mL) Is added dropwise to the reaction mixture. Stirrl Is continued for
45  minutes at -78 C then the reaction Is quenched by pouring the reaction
solu ion into aqueous  saturated NH4CI. The aqueous phase is extracted with
ethyl acetate. The organic phases  combined, dried (MgSO4), filtered, and
concentrated in vacuo. The crude residue is purified over  silica
(33%EtOAc/hexanes) to afford 8.7 g (76%) of the desired product as a
nixture (1:1) of  diastereomers. Preparation of
2-(4-fiuorophenyl)-3-(2-methylsulfanyl-pyrimidin- -yl)-3-oxo- proplonic
acid methyl ester (3): To a suspension of CrO3 In CH2CI2 (300 L) Is added
pyridine.  The mixture Is stirred vigorously for 1 hour at room temp. A
solution of the crude 2-(4-
fluorophenyl)-3-(2-methylsulfanyl-pyrimldin-4-yl)-3-hydroxypropionic acid
met yl ester, 2, prepared  above in CH2CI2 (50 ml-) Is added dropwise to
the chromium suspension. The reaction mixture is  stirred at room
temperature for 16 hours, diluted with ether (1 L) and filtered rough a pad
of  Celite. The filtrate is concentrated in vacuo and the resulting residue
Is purified over silica (25%  EtOAc/hexanes) to afford 3.7 g (43% yield) of
the desired product as a yello solid. The following example relates to the
formation of 6,7-dihydro-5H-pyr zoio[1,2-a]pyrazol-1- one ring systems
utilizing pyrazolldine, however the formulator may substitut$ other cyclic
hydrazine reagents to achieve other scaffolds according to the present
Invention, inter alia, the use  of hexahydro-pyridazine to prepare
5,6,7,8-tetrahydro-p yrazolo[1,2-a]pyridazi -1-ones. In the  example herein
below, Intermediate 3, prepared by the method described he ein above is use
to introduce as R1 a 4-fluorophenyl unit, however, substitution for this
unit can  during the preparation of the (i-ketoester intermediate.
accomplished The following scheme illustrates the preparation of
Intermediate Typo II, for example,  Intermediate 5, which encompasses
scaffold rings B and C. General Scheme for Intermediate Type II 18. 2 0 MAR
2006 WO 03/024970 Boc. Br  NH + I Bocce NH Br Boc.. 



Boo, Reagents and conditions: (a) NaH, DMF, 90 C, 3 hr. 4 5  Reagents and
conditions: (b) SOCI2, MeOH, rt, 72 hr. EXAMPLE 2 I 2.3,4
Tetrahvdrophthalazine (5) 4 PCT/US02/30134 Preparation of
1,4-dlhydrophthalazine-2,3-dicarboxyilc acid di-tdrt butyl ester (4):  To a
solution of di-ten-butylhydrazodiformate (3.0 g, 13.0 mmol) in DMF (20 ~L)
at room temp Is  added NaH (0.5 g, 13.0 mmol). After stirring 1 hour at
room temp, 1,2-bis-brnmomethyibenzene  (3.4 g, 13.0 mmol) is added to the
reaction mixture. After stirring 1 hour at room temperature,  another
portion of NaH (0.5 g, 13.0 mmol) is added to the reaction mixture. lihe
mixture is then  heated to 90 C for 3 hours, allowed to cool to room
temperature and stirring ~s continued at room  temp for 15 hours. The
reaction can then be quenched by pouring the reaction solution into
aqueous saturated NH4CI. The aqueous phase is extracted with ether, the
organic phase dried  (MgSO4), filtered and concentrated in vacuo. The crude
residue Is purified o i er silica (5%  EtOAc/hexanes) to afford 1.0 g (23%
yield) of the desired product as a clear i il.  Preparation of
1,2,3,4-tetrahydrophthalazine (5): 1,4-dlhydrophth lazlne-2,3- dicarboxylic
acid di-tent-butyl ester, 4, (1.0 g, 3 mmol) Is dissolved in MeOH f20 mL)
and SOCI2  (0.5 mL) added dropwise. After stirring at room temp for 72
hours, the solve;t is removed in  vacuo to afford 0.6 g of the desired
product as white solid. The following scheme illustrates the assembly of
the 3-pyrimidin-4-y  pyrazololl,2-b]phthalazine-1-one scaffold by the
convergent step which conc  3 and S. The resulting intermediate is then
transformed into the final compo  selected R unit. 5,10-dihydro- 3nses
intermediates  nd having the 19 WO 03/024970 N  I  



N 5 Reagents and conditions: (c) pyridine, reflux 16 hr. SCH3 3 SCH3 8
Reagents and conditions: (d) OXONE(r), THF/MeOH, rt 2 hr. N  I  N 7
Reagents and conditions: (e) toluene, 140 C 12 hr. 8 EXAMPLE 3 2- 4-Fluoro
hen I -3- 2- S - 1- hen leth lamino rlml in-4- I -510- ih dro razolo 1 2-
blphthalazin-1-one (8) Preparation of
1-(4-fluorophenyi)-3-(2-methylsulfanyl-pyrlmidinF4-yi)-5,10-
dlhydropyrazolo[1,2-b]phthalazin-1-one (6): To a solution of
1,2,3,4-tetra~ydro-phthalazine, 5,  (0.3 g, 1.4 mmol) In pyridine (5 mL) Is
added 2-(4-fluorophenyl)-3-(2-methyl~ulfanyl-pyrimidin-4-yl) 20 2 0 MAR
2006 WO 03/024970 PCT/US02/30134 3-oxo-propionic acid methyl ester, 3, (0.4
g, 1.4 mmol). The reaction mix ure is then heated to  reflux for 16 hours.
The solvent Is removed In vacuo and the resulting re _ idue was purified by
preparative HPLC to afford 0.2 g (45% yield) of the desired product as a
t~n solid. i ldin-4-yI)-5,10- Preparation of
2-(4-fluorophenyI)-3-(2-methanesuifonyI-pyrin
dihydropyrazolo[1,2-b]phthalazin-1-one (7): To a solution of 1-(4-fluo
phenyl)-3-(2-
methylsuifanyl-pyrimidin-4-yi)-5,10-dihydropyrazolo[1,2-b]phthalazin-1-on ,
6, (2.4 g, 6.8 mmol) in  THF:MeOH (80 mL of 1:1 mixture) Is added dropwise
a solution of OXOF E(r) (16.8 g, 27.2 mmoi)  in H2O (80 mL). After stirring
for 2 hours at room temperature the reactioh mixture Is diluted with
aqueous saturated NaHCO3 and extracted three times with ethyl acetate.! The
combined organic  



phases are dried (Na2SO4), filtered and concentrated In vacuo to afford 1 5
g (58% yield) of the  desired product as a yellow solid. I Preparation of
2-(4-fluorophenyl)-3-[2-(S)-(1-phenylethylamIro)pyrimidin-4-yl]-5,10-
dihydropyrazolo[1,2-b]phthalazin-1-one (8): 2-(4-fluorophenyi)-3-(2-
ethanesulfonyl-pyrimidin-
4-yl)-5,10-dihydropyrazolo[1,2-b]phthalazin-1-one, 7, (0.9 g, 2.3 mmol) is
dissolved In toluene (18  mL) together with (S)-(-)-a-methylbenzylamine
(10.5 mL, 81.6 mmoi). The resulting mixture Is  heated to 140 C for 12
hours, cooled to room temperature and the solve t removed in vacuo.  The
resulting residue Is purified over silica (1:1 EtOAc/hexanes) to afford 0.8
g (80% yield) of the  desired product as a red sticky solid. The first
aspect of Category II analogs according to the present iivention capable of
inhibiting release of Inflammatory cytokines relates to compounds
comprI61ng a 5,8-dihydro- pyrazolo[1,2-a]-pyridazin-l-one scaffold wherein
Rea and R2b are taken together to forma double  bond, said scaffold having
the formula: ......  R5b ( Re wherein R1, R6b, and R6 are described in
Table II. The stereochemistry cf Reb Is the configuration  shown when R6b
or Re Is not hydrogen. 21 2 0 MAR 2006 WO 03/024970 TABLE II PCT/US02/30134
No.RR-RI 614-fluorophenylHphepyl 624-fluorophenylH4-fluorohenyl
634-fluorophenylH2-aminphenyl 644-fluorophenylH2-methyphenyl
654-fluorophenylH4-methphenyl 664-fluorophenylH4-methyphenyl
674-fluorophenylq4-(propanesufonyl)phenyl
684-fluorophenylH3-benzo[1,3dloxol-5-yl 694-fluorophenylHpyrldi-2-yl
704-fluorophenylHpyridi i-3-yl 714-fluorophenylH 



724-fluorophenylHmeyl 734-fluorophenylHetyl 744-fluorophenylHvIyl
754-fluorophenylHcycloropyl 764-fluorophenylHcycloexyl
774-fluorophenylHmethoxmethyl 784-fluorophenylHmethyyethyl
794-fluorophenylH1-hydroxy-1methylethyl 804-fluorophenylH-C 62H
814-fluorophenylmethylphnyl 824-fluorophenylmethyl4-fluorphenyl
834-fluorophenylmethyl2-aminphenyl 844-fluorophenylmethyl2-meth(phenyl
854-fluorophenylmethyl4-methlphenyl 864-fluorophenylmethyl4-methophenyl
874-fluorophenylmethyl4-(propaneslfonyl)phenyl
884-fluorophenylmethyl3-benzo[1,]dioxol-5-yl
894-fluorophenylmethylpyrid-2-yl 904-fluorophenylmethylpyridn-3-yl
914-fluorophenylmethyl 924-fluorophenylmethylmo.thyl
934-fluorophenylmethyletyl 944-fluorophenylmethylvi,yl 22 2 0 MAR 2006 WO
03/024970 PCT/US02/30134 954-fluorophenylmethylcycloprpyl
964-fluorophenylmethylcyclohxyl 974-fluorophenylmethylmethoxyrfiethyl
984-fluorophenylmethylmethoethyl
994-fluorophenylmethyl1-hydroxy-1-ethylethyl 1004-fluorophenylmethyl-COH
The compounds which comprise the analogs of the first aspect of Cat~gory II
can be prepared by the synthesis outline herein below In the following
scheme. 



Boc% ""H a ocN  N Cl N  + Ca Boc,.,IN**, H Bocce 9  Reagents and
conditions: (a) NaH, DMF; 0 C to 90 C 4 hr. Boc'-N b HEN N I N I  Bocce H""
10 Reagents and conditions: (b) SOC12, McOH; 0 C, 17 hr. 3 OCH3 10 Reagents
and conditions: (c) pyridine, 90 C, 16 hr. 23 2 0 MAR 2006 WO 03/024970 d
SCH3 11 1z Reagents and conditions: (d) OXONE(r), THE/MeOH/water; rt 2 hr.
e 12 13 Reagents and conditions: (e) (S)-(-)-a-methylbenzylamine, toluene;
140 ?C for 12 hr. EXAMPLE 4 2- 4-Fluoro hen I -3- 2- 1-hen lath lamino
rlmldln-4- I -5 =di dro- pyrazolorl ,2-alpvrldazin-1-one (13) Preparation
of 3,6-dlhydro-pyridazine-1,2-dicarboxyllc acid di-t rt-butyl ester (9):
To a solution of di-tert-butylhydrazodiformate (18.6 g, 80.0 mmol) In DMF
(2 0 mL) cooled to 0 C  Is added NaH (8.0 g of a 60% suspension In mineral
oil, 200.0 mmol) portior>wise. After allowing  the solution to warm and
stir 45 minutes at room temp, cls-1,4-dichloro-2-bu~ene (8.4 mL, 80.0
mmol) is added dropwlse to the reaction mixture. The mixture Is then heatei
at 90 C for 4 hours,  



cooled to room temperature and stirred an additional 15 hours. The reaction
Is quenched by  pouring the contents of the reaction vessel Into Ice water.
The resulting aquisous phase is  extracted with ether, the combined organic
phases washed with aqueous s urated NaHCO3,  dried, filtered and
concentrated In vacuo. The obtained crude product Is to n up In hexane and
the resulting solid recovered by filtration to afford 24 g of the desired
produ as white powder. 24 2 0 MAR 2006 WO 03/024970 PCT/US02/30134
Preparation of 1,2,3,4-tetrahydro-pyridazine (10): To a solution of
3,~-dlhydro- pyrldazlne-l,2-dicarboxylic acid di-tert-butyl ester, 9, (10.0
g, 35.2 mmoi) In MecH (140 mL) at 0  C is added dropwise SOCI2 (22.0 mL).
After gradually warming to room temp end stirring for 17  hours, the
solvent Is removed In vacuo yielding a tan solid. The isolated solid le i
then dissolved In  MeOH (10 mL) and diluted with ether (250 mL). The
resulting white solid is col,lected by filtration  to afford 4.3 g (79%
yield) of the desired product as the di-HCI salt. Preparation of
2-(4-fluorophenyl)-3-(2-methylsulfanyl-pyrimidin-4-1)-2,3,5,8-
tetrahydro-pyrazolo[1,2-a]pyridazln-1-one (11) To a solution of
1,2,3,4-tetra ydro-pyridazine, 5,  (5.4 g, 34.2 mmoi) in pyridine (100 mL)
Is added 2-(4-fluorophenyl)-3-(2-methylsulfanyi-pyrimidin-
4-yl)-3-oxo-proplonic acid methyl ester, 3, (7.3 g, 22.8 mmol). The
reaction mi~ture is heated to  90 C for 16 hours. The solvent is then
removed in vacuo and the resulting re idue purified over  silica (100%
EtOAc) to afford 3.5 g (43% yield) of the desired product as a yell w
solid. Preparation of
2-(4-fluorophenyl)-3-(2-methanesulfonyl-pyrimidinF4-yl)-2,3,5,8-
tetrahydro-pyrazolo[1,2-a]pyridazin-1-one (12): To a solution of
2-(4-fluorophenyl)-3-(2-
methyisulfanyl-pyrimidin-4-yi)-2,3,5,8-tetrahydro-pyrazolo[1,2-a]pyridazin-
1-on~, 11, (2.4 g, 6.8  mmol) in THF:MeOH. (80 mL of 1:1 mixture) is added
dropwise a solution of ONE(r) (16.8 g,  27.2 mmol) in HZO (80 mL). After
stirring 2 hours at room temp, the reaction fixture is diluted  with
aqueous saturated NaHCO3 and extracted with EtOAc (3x), The combin d
organic phases  are dried, filtered, and concentrated in vacuo to afford
1.5 g (58% yield) of tho desired product as  a yellow solid. Preparation of
2-(4-fluorophenyl)-3-[2-(1-(S)-phenylethylamino)p~rimidin-4-yl]-5,8-
dihydropyrazolo[1,2-a]pyridazin-1-one (13): 2-(4-Fiuorophenyl)-3-(2-meth
nesuifonyl-
pyrimidin-4-yl)-2,3,5,8-tetrahydropyrazololl,2-a]pyridazin-l-one, 12, (0.9
g, 2{.3 mmol) is dissolved  in toluene (18 mL) and
(S)-(-)-a-methylbenzylamine (10.5 mL, 81.6 mmol) added. The resulting
mixture is heated to 140 C for 12 hours, cooled, and the solvent removed In
vacuo. The resulting  crude product Is purified over silica (1:1
EtOAc/hexanes) to afford 0.8 g (804o yield) of the desired  



product as a red sticky solid. The second aspect of Category 11 analogs
according to the present I ventlon capable of  Inhibiting release of
Inflammatory cytokines relates to compounds comprising a
5,6,7,8-tetrahydro- pyrazoio[1,2-a]-pyrldazin-1-one scaffold having the
formula: 25 2 0 MAR 2006 WO 03/024970 R wherein R, R', Rea, and R2b are
described herein Table III TABLE III PCT/US02/30134 No.RRM R ~ F
1014-fluorophenylHOH 1-(S)-phenyletylamino ]
1024-fluorophenylH-OH1-(S)-(4-fluorophenI)ethylamino
1034-fluorophenylH-OH1-(S)-(2-aminopheyI)ethylamino
1044-fluorophenylH-OH1-(S)-(2-methyipheyl)ethylamino
1054-fluorophenylH-OH1-(S)-(4-methyipheyi)ethylamino
1064-fluorophenylH-OH1-(S} (4-methoxyphenyi)ethylamino
1074-fluorophenylH-OH1 -(S)-(4-propanesulfonyphenyl)ethylamino
1084-fluorophenylH-OH1-(S)-(3-benzo[1,3]dlo1-5-y1)ethylamino
1094-fluorophenylH-OH1-(S)-(pyridin-2-y)ethyIamino
1104-fluorophenylH-OH1-(S)-(pyridin-3-y)ethylamino
1114-fluorophenylH-OHmethylaino 1124-fluorophenylH-OHethylamino
1134-fluorophenylH-OHpropylaino 1144-fluorophenylH-OHcyciopropyamino
1154-fluorophenylH-OHcyclopropyimthylamino
1164-fluorophenylH-OHtent-butylmind
1174-fluorophenylH-OH1-(S)-(cyciopropI)ethylamino 



1184-fluorophenylH-OH1-(S)-(cyclopropylmthyl)ethylamino
1194-fluorophenylH-OH1-(R)-(a)-(carboxy)benzyIamino
1204-fluorophenylH-OH1-(S)-(a)-(meth)benzylamino
1214-fluorophenyl-OH-OH1-(S)-phenylthyiamino
1224-fluorophenyl-OH-OH1-(S)-(4-fluorophnyI)ethyIamino
1234-fluorophenyl-OH-OH1-(S)-(2-aminophnyl)ethylamino
1244-fluorophenyl-OH-OH1-(S)-(2-methylphnyI)ethylamino
1254-fluorophenyl-OH-OH1-(S)-(4-methylpnyl)ethylamino
1264-fluorophenyl-OH-OH1-(S)-(4-methoxypenyl)ethylamino 26 I 0 MAR 2006 WO
03/024970 PCT/US02/30134
1274-fluorophenyl-OH-OH1-(S)-(4-propanesulfonylhenyl)ethylamino
1284-fluorophenyl-OH-OH1-(S)-(3-benzo[1,3]dloxol-5-yl)ethylamino
1294-fluorophenyl-OH-OH1-(S)-(pyridin-2-yi)ethylamino
1304-fluorophenyl-OH-OH1-(S)-(pyridin-3-yiethylamino
1314-fluorophenyl-OH-OHmethylaino 1324-fluorophenyl-OH-OHethylamlo
1334-fluorophenyl-OH-OHpropylamno 1344-fluorophenyl-OH-OHcyclopropylmino
1354-fluorophenyl-OH-OHcyclopropylmetylamino
1364-fluorophenyl-OH-OHfart-butyia,ino
1374-fluorophenyl-OH-OH1-(S)-(cyclopropyethylamino
1384-fluorophenyl-OH.-OH1-(S)-(cyclopropylmehyl)ethylamino
1394-fluorophenyl-OH-OH1-(R)-(a)-(carboxybenzylamino
1404-fluorophenyl-OH-OH1-(S)-(a}(methyl)enzylamino
1414-fluorophenyl-OCH3-OCH31-(S)-phenylet,ylamino
1424-fluorophenyl-OCH3-OCH31-(S)-(4-fluoropherjyl)ethylamino
1434-fluorophenyl-OCH3-OCH31-(S)-(2-aminopheyl)ethylamino
1444-fluorophenyl-OCH3-OCH31-(S)-(2-methylpheyl)ethylamino
1454-fluorophenyl-OCH3-OCH31-(S)-(4-methylpheyl)ethylamino
1464-fluorophenyl-OCH3-OCR31-(S)-(4-methoxyphnyl)ethytamino
1474-fluorophenyl-OCH3-OCH31-(S)-(4-propanesulfon , phenyl)ethylamino 



l 1484-fluorophenyl-OCH3-OCH31 -(S)-(3-benzo[1,3]dlool-5-yl)ethylamino
1494-fluorophenyl-OCH3-OCH31-(S)-(pyridin-2-)ethylamino
1504-fluorophenyl-OCH3-OCH31-(S)-(pyridin-3- 1)ethylamino
1514-fluorophenyl-OCH3-OCH3methylaino 1524-fluorophenyl-OCH3-OCH3ethylaIno
1534-fluorophenyl-OCH3-OCH3propylaIno
1544-fluorophenyl-OCH3-OCH3cyclopropyamino
1554-fluorophenyl-OCH3-OCH3cyclopropylmthylamino
1564-fluorophenyl-OCH3-OCH3tert-butylmino
1574-fluorophenyl-OCH3-OCH31-(S)-(cycloprop()ethylamino
1584-fluorophenyl-OCH3-OCH31-(S)-(cyclopropylmthyl)ethylamino
1594-fluorophenyl-OCH3-OCH31-(R)-(a)-(carbo)benzylamino
1604-fluorophenyl-OCH3-OCH31-(S)-(a)-(methykbenzyiamino 27 WO 03/024970 For
the second aspect of Category II, Intermediates such as compou  to prepare
the analogs listed in Table IV, for example, compound 14. a 13 14 2 0 MAR
2006  PCT/US02/30134 nd 13, can be utilized Reagents and conditions: (a)
0804, K3Fe(CN)e; t-BuOH:H20, rt 12 hr. EXAMPLE 5 2- 4-Fluoro hen I - 7-dih
drox -3- 2-1- hen Ieth lamino midin-4- I -
5,6.7..8=totrahvdropyrazolorl.2-alpyridazin-1 -one (14) Preparation of
2-(4-Fluorophenyl)-6,7-dihydroxy-3-[2-(1-phenylfthylamino)-
pyrlmidin-4-yl]-5,6,7,,8-tetrahydropyrazolo[1,2-a]pyrldazin-1-one (14): o a
solution of 2-(4-
fluorophenyl)-3-[2-(1-phenylethylamino)pyrimidin-4-yl]-5,8-dihydro-pyrazolo
[1,2-a]pyridazIn-1-one,  13, (0.8 g, 1.88 mmol) In t-BuOH:H20 (24 mL of 1:1
mixture) is added K3Fe(CN)e (1.9 g, 5.64  mmol), K2CO3 (0.8 g, 5.6 mmol)
and NaHCO3 (0.5 g, 5.6 mmol), followed by osmium tetroxide (0.1  g, 0.3
mmol). The resulting mixture Is stirred at room temperature for 12 hors.
The reaction Is  quenched by the addition of aqueous saturated KHSO4
solution (10 mL). The aqueous phase is  extracted with EtOAc (3x) and the
combined organic phases are dried, filtered and concentrated In  



vacuo. The resulting crude product is purified over silica (100% EtOAc) to
afford 0.4 g (48% yield)  of the desired product. In addition, a compound
such as 14 can Itself be utilized as an Interinediate to other analogs, for
example, compound 15. 28 2 0 MAR 2006 WO 03/024970 N  I  N b 14 15 Reagents
and conditions: (b) NaH, CH3I, toluene, rt 62 hr. PCTIUS02/30134 EXAMPLE 6
2- 4-Fluoro hen 1 -6 7-dim thox -3.2- 1- S - he leth I ino rl Id n-4- I -5
6 7 8- tetrahydropyrazolot1,2-alpyridazin-1-one (15) Preparation of
2-(4-fluorophenyl)-6,7-dlmethoxy-3-[2-(1-(S)-phe$ylethylamino)-
pyrlmldin-4-yl]-5,6,7,8-tetrahydropyrazolo[1,2-a]pyrldazin-1-one (15): T a
solution of 2-(4-
fluorophenyl)-6,7-dlhydroxy-3-[2-(1-phenylethylamino)pyrlmidin-4-yl]-5,6,7,
,8 tetrahydropyrazolo- (1,2-a]pyridazin-1-one, 14, (0.42 g, 0.91 mmol) in
THE (2 mL) Is added NaH `0.09 g, 2.30 mmol).  After stirring at room temp
for 1 hour, methyl Iodide (0.14 g, 2.30 mmol) Is added dropwise to the
reaction mixture. After stirring for 62 hours at room temp, the mixture Is
concentrated In vacuo,  dissolved in EtOAc and washed with aqueous
saturated NaHCO3. The orga Ic phase is dried,  filtered, concentrated In
vacuo and the resulting residue purified over silica ( 00% EtOAc) to afford
0.07 g (16% yield) of the desired product as a yellow solid. The first
aspect of Category III analogs according to the present Inv ntion capable
of  inhibiting release of Inflammatory cytokines relates to compounds
comprisin a 5,6,7,8-tetrahydro- pyrazolo[1,2-a]-pyridazln-1-one scaffold
having the formula: 29 2 0 MAR 2006 WO 03/024970 PCT/US02/30134 wherein R
comprises an ether. R, R' and R10 are described herein below In able II and
the  analogs have the Indicated stereochemistry. 



TABLE IV No.RR'R, 61H4-fluorophenylphenxy 62H4-fluorophenyl2-fluoropenoxy
63H4-fluorophenyl3-fluoropenoxy 64H4-fluorophenyl4-fluoropenoxy
65H4-fluorophenyl2,6-dlfluorphenoxy 66H4-fluorophenyl2-cyanopenoxy
67H4-fluorophenyl3-cyanopenoxy 68H4-fluorophenyl2-trlfluoromeylphenoxy
69H4-fluorophenyl4-trlfluoromeylphenoxy 70H4-fluorophenyl2-methyl phenoxy
71H4-fluorophenyl4-methylhenoxy 72H4-fluorophenyl2,4-dimethIphenoxy
73H4-fluorophenyl3-N-acetylamnophenoxy 74H4-fluorophenyl2-methohenoxy
75H4-fluorophenyl4-methohenoxy 76H4-fluorophenyl3-benzo[1,3]loxoI-5-yI
77methyl4-fluorophenylphenoxy 78methyl4-fluorophenyl2-fluoropenoxy
79methyl4-fluorophenyl3-fluoropenoxy 80methyl4-fluorophenyl4-fluoropenoxy
81methyl4-fluorophenyl2,6-difluorphenoxy
82methyl4-fluorophenyl2-cyanopienoxy 83methyl4-fluorophenyl3-cyanopenoxy
84methyl4-fluorophenyl2-trifluorometylphenoxy
85methyl4-fluorophenyl4-trifluorometylphenoxy
86methyl4-fluorophenyl2-methylhenoxy 87methyl4-fluorophenyl4-methylhenoxy
88methyl4-fluorophenyl2,4-dimeth(phenoxy
89methyl4-fluorophenyl3-N-acetylamnophenoxy
90methyl4-fluorophenyl2-methoxhenoxy 91methyl4-fluorophenyl4-methoxhenoxy
30 j l M NR 2006 



WO 03/024970 PCT/US02/30134 92methyl4-fluorophenyl3-benzo[1,3]ioxol-5-yl
93H4-chlorophenylphenoXy 94H4-chlorophenyl2-fluorophgnoxy
95H4-chlorophenyl3-fluorophnoxy 96H4-chlorophenyl4-fluorophnoxy
97H4-chlorophenyl2,6-difluorohenoxy 98H4-chlorophenyl2-cyanopnoxy
99H4-chlorophenyl3-cyanop ,noxy 100H4-chlorophenyl2-trlfluoromethylphenoxy
101H4-chlorophenyl4-trlfluorometIphenoxy 102H4-chlorophenyl2-methylpenoxy
103H4-chlorophenyl4-methylpenoxy 104H4-chlorophenyl2,4-dimethylhenoxy
105H4-chlorophenyl3-N-acetylamlophenoxy 106H4-chlorophenyl2-methoxyphenoxy
107H4-chlorophenyl4-methoxyphenoxy 108H4-chlorophenyl3-benzo[1,3]ioxol-5-yl
109methyl4-chlorophenylphenoy 110methyl4-chlorophenyl2-fluorophnoxy
111methyl4-chlorophenyl3-fluorophnoxy 112methyl4-chlorophenyl4-fluorophnoxy
113methyl4-chlorophenyl2,6-difluorophenoxy
114methyl4-chlorophenyl2-cyanoptienoxy 115methyl4-chlorophenyl3-cyanopenoxy
116methyl4-chlorophenyl2-trlfluorometlphenoxy
117methyl4-chlorophenyl4-trifluorometyiphenoxy
118methyl4-chlorophenyl2-methylpenoxy
119methyl4-chlorophenyl4-methylphenoxy
120methyl4-chlorophenyl2,4-dimethylhenoxy
121methyl4-chlorophenyl3-N-acetylamlophenoxy
122methyl4-chlorophenyl2-methoxhenoxy
123methyl4-chlorophenyl4-methoxyhenoxy
124methyl4-chlorophenyl3-benzo[1,3]loxol-5-yl 



The compounds which comprise the analogs of the first aspect of Category
Ill can be  prepared by the synthesis outline herein below In the following
scheme. 31 2 0 MAR 2006 WO 03/024970 ~CO2H  l/ ' N COCI 'N'!~'SCH3 'N'SCH3
16  Reagents and conditions: (a) C202CL2, CH2CI2; it 18 hr. CO2CH3 16 SCH3
COCI Reagents and conditions: (b) CH2CI2, rt 3 hr. CO2CH3  H"% I Cl 17 17
Reagents and conditions: (c) TEA, CH2CI2,; it 18 hr. CO2CH3  N d 1  O~~
Reagents and conditions: (d) NaOH, MeOH, it 20 min. PCT/US02/30134 CO2CH3
32 2 0 MAR 2006 WO 03/024970 SCH3 e 19 20  



Reagents and conditions: (e) TMS-CHN2, CH2CI2/MeOH; 20 mirl rt. SCH3 20 21
Reagents and conditions: (f) OXONE(r), THF/MeOH, rt hr 9 21 22  Reagents
and conditions: (g) phenol, NaH, THF; rt 1 hr. PCT/US02/30134 EXAMPLE 7 2
(4-Fluorophenyll-3-oxa-1-(3-phenoxvphenvll-5 8 7 8-tetrahvdro-4H-pyrazoloT1
2- alpyridgzine-5-carboxylic acid methyl ester (22) Preparation of
2-methylsulfanyl-pyrimidine-4-carbonyl chloride (16): To a solution of
2-methylsulfanyl-pyrimidine-4-carboxylic acid (20 g, 117.7 mmol) in CH2CI2
(1100 mL) Is added  oxalyl chloride (17.2 g, 197 mmol) and DMF (20 drops).
The reaction solutlcn Is stirred at room 33 2 U MAR 2006 WO 03/024970
temperature for 18 hours after which the solvent is removed in vacuo to
affor  of the desired product as a dark green solid. PCT/US02/30134 a 21.2
g, (95% yield) Preparation of
1-(methylsulfanyl-pyrimidine-4-carbonyl)hexahyc ro-pyridazine-3- carboxylic
acid methyl ester (17): To a solution of hexahydro-pyridazine-3 carboxylic
acid  methyl ester (1.5 g, 8.3 mmol) in CH2CI2 (80 mL) Is added
2-methylsulfanyl-pyrimidine-4-carbonyl  chloride, 16, (1..41 g, 7.5 mmol)
and triethylamine (1.2 mL, 8.3 mmol). The fixture Is stirred at  room
temperature for 3 hours. The reaction solution Is then diluted withl N CI
(100 mL) and the  organic phase Is decanted. The aqueous phase Is extracted
with additional ~olvent and the  organic layers are combined, dried, and
concentrated In vacuo. The crude product Is purified over  silica(ethyl
acetate/hexane 1:1) to afford 0.9 g (36% yield) of the desired product as a
yellow solid. Preparation of
2-(4-fluorobenzoyl)-1-(2-methylsulfanyl-pyrimidine-4-carbonyl)-
hexahydro-pyridazine-3-carboxylic acid methyl ester (18): To a solution of
1-(methylsuifanyl- pyrimidine-4-carbonyl)hexahydro-pyridazine-3-carboxylic
acid methyl ester, 17, (0.9 g, 3 mmol) in  CH2CI2 (80 mL) is added
4-fluorophenylacetyl chloride (0.63 mL, 4.6 mmol) Ond trlethylamine (0.55
mL, 3.6 mmol). The reaction solution Is stirred at room temperature for 18
ho urs then dilute with I  N HCI (50 ml-) and the organic layer decanted.
The organic phase Is extracted with additional  



solvent, the organic layers are combined, dried, and concentrated In vacuo
t afford the crude  product. The crude material Is purified over silica
(ethyl acetate/hexane 1:1) to afford 1.15 g (89%  yield) of the desired
product as a yellow solid. Preparation of
2-(4-fluorophenyl)-1-(3-methylsulfanyl-pyrimidimi4-yl)-3-oxo-5,6,7,8-
tetrahydro-3H-pyrazolo[1,2-a]pyridazine-5-carboxylic acid (19): To a
solution of 2-(4-
fluorobenzoyi)-I-(2-methylsulfanyt-pyrimidine-4-carbonyl)-hexahydro-pyridaz
ne-3-carboxylic acid  methyl ester, 18, (1.13 g, 2.62 mmol) in methanol (40
ml-) Is added NaOH (.26 g, 31.4 mmol).  The reaction is stirred at room
temperature for 20 minutes then diluted wit I HCI (50 mL). The  solution is
extracted with ethyl acetate (3 x 250 mL), the organic layers are cpmbined,
dried, and  concentrated in vacuo to afford 0.83 g (79% yleld).of an oil
which Is used wltkout further  purification. Preparation of
2-(4-fluorophenyl)-1-(3-methylsulfanyl-pyrimidin 4-yl)-3-oxo-5,6,7,8-
tetrahydro-3H-pyrazolo[1,2-a]pyridazine-5-carboxylic acid methyl ester
(20): To a solution of
2-(4fiuorophenyl)-1-(3-methylsulfanylphenyl)-3-oxo-5,6,7,8-tetrahydro-3H-p
azolo[1,2 a]pyridazine-5-carboxylic acid, 19, (0.83 g, 2.1 mmol) In
methylene chloride 50 mL) Is added  trimethylsllyl-diazomethane (1.5 mL of
a 2 M solution Is hexane, 3 mmol). T e reaction is stirred  for 20 minutes
at room temperature then concentrated In vacuo to afford thej crude product
as an 34 2 0 MAR 2006 WO 03/024970 oil which is purified over silica
(hexane/ethyl acetate 1:4) to afford 0.51 g (5901  product as a yellow
foam. PCT/US02/30134 yield) of the desired Preparation of
2-(4fiuorophenyl)-1-(3-methanesuifonyl-pyrlmidinl.4 yl)-3-oxo-5,6,7,8-
tetrahydro-3H-pyrazoio[1,2-a]pyrldazlne-5-carboxylic acid methyl ester (1):
To a stirred  solution of Preparation of
2-(4fluorophenyl)-1-(3-methylsuifanylphenyl)-3-oxo- ,6,7,8-tetrahydro-
3H-pyrazolo[1,2-a]pyridazine-5-carboxylic acid methyl ester, 20, (0.51,
1.23 mol) in methanol (30  mL) Is cooled to 0 C. Oxone(r) (2.27 g, 3.7
mmol) Is dissolved In water (30 mIIL) and added  dropwise to the reaction
solution over 1 hour. The solution is allowed to warnh to room  temperature
and stir a total of 3 additional hours. NaHCO3 (sat.) is added uniil the pH
Is about 7.  The reaction solution is then extracted several times with
ethyl acetate, the organic phases  combined, dried, and concentrated in
vacuo to afford 0.5 g (91 % yield) of the desired product as a  yellow
foam. , Preparation of
2-(4-fluorophenyl)-1-(2-phenoxy-pyrlmldin-4-yl)-3loxo-5,6,7,8- 



tetrahydro-3H-pyrazolo[1,2-a]pyrldazine-5-carboxylic acid methyl ester
J22): To a solution of
2-(4fluorophenyl)-1-(3-methanesulfonyl-pyrlmldin-4-yi)-3-oxo-5,6,7,8-tetrah
ydro-3H-pyrazolo[1,2- a]pyridazlne-5-carboxylic acid methyl ester, 21,
(0.033 g, 0.074 mmol) In THE (3 ml-) is added phenol and NaH (0.009 g, 0.22
mmol). The reaction mixture is stirred at root  hour. The reaction Is
quenched by the addition of I N HCI (20 mL) and the s temperature for I
lution is extracted with ethyl acetate (3 x 25 mL). The organic phases are
combined, washed with brine, dried, and  concentrated In vacuo to afford
the crude product which Is purified over silica (hexanes/ethyl  acetate
1:3) to afford 0.012 g (35% yield) of the desired product as a white slid.
'H NMR (300  MHz, CDC13) 3 8.64 (d, J = 4.6 Hz I H), 7.59-7.63 (m, 2 H),
7.40-7.45 (m, 3 Ii), 7.28-7.30 (m, I H),  7.18 (d, J = 8.4 Hz, 2 H),
7.03-7.08 (m, 2 H), 4.50-4.56 (m, 1 H), 3.99-4.04 ( , 1 H), 3.86 (s, I H),
3.01-3.10 (m, I H), 2.33-2.41 (m, I H), 1.86 (br s, 2 H), 1.64 (br s, 3 H);
ESI/ S: 461 (M+H). Other compounds according to this aspect of Category III
can be for(ned by the following  procedure. 35 2 0 MAR 2006 WO 03/024970 22
23  Reagents and conditions: (a) LIOH, McOH/water, ret, 3 hr.
PCT/US02/30134 EXAMPLE 8 Preparation of
2-(4-fluorophenyl)-1-(2-phenoxy-pyrimidln-4-yi)-3 oxo-5,6,7,8-
tetrahydro-3H-pyrazolo[1,2-a]pyrldazine-5-carboxylic acid (23): To a sol
tion of 2-(4-
fluorophenyl)-1-(2-phenoxy-pyrimidln-4-yl)-3-oxo-5,6,7,8-tetrahydro-3H-pyra
z lo[1,2-a]pyridazine- 5-carboxylic acid methyl ester, 22, (0.02 g, 0.0143
mmol) In methanol (1 mL) and water (1 mL) Is  added LIOH (0.016 g, 0.65
mmol). The reaction solution Is stirred at room to perature for 3 hours
then quenched by the addition of 1 N HCI (20 mL). The reaction solution is
extracted with ethyl  acetate (3 x 50 mL), the organic layers are combined,
washed with brine, dri d, and concentrated  In vacuo to afford 0.012 g (63%
yield) of the desired product as a yellow solldL 'H NMR (300 MHz,  CDCI3) 8
8.45 (dd, J = 4.6, 2.1 Hz, 1 H), 7.14-7.44 (m, 7 H), 6.84-6..95 (m, 3 I),
4.93 (dd, J = 11.7,  9.3 Hz, 1 H), 4.23 (br d, J = 12.9 Hz, I H), 3.04-3.11
(m, 1 H), 2.46-2.52 (m, 21 H), 1.71-1.93 (m, 2  H), APCI/MS: 447 (M + H).
2-(4-Fuuorophenyl)-1-[2-(4-fiuorophenoxy)pyrimidln-4-yl]-3-oxo-5,6,7,p-tetr
ahydro-3H- pyrazoio[1,2-a]pyridazine-5-carboxylic acid: 1H NMR (300 MHz,
CDCI9) 8 8.5tq (d, J = 5.1 Hz, I H),  



7.36 (dd, J = 8.7, 5.4 Hz, 2 H), 7.20-7.31 (m, 4 H), 7.02 (t, J = 8.7 Hz, 2
H), 6 97 (d, J = 5. 1 Hz, I  H), 5.23-5.25 (m, I H), 4.24 (d, J = 11.4 Hz,
I H), 3.74 (s, 3H), 2.94-2.99 (m,1 H), 2.54-2.59 (m, 1  H), 1.82-2.00 (m, 3
H); ESIIMS: 479 (M+H). The second aspect of Category III analogs according
to the present invention capable of  Inhibiting release of Inflammatory
cytokines relates to compounds comprising a 5,6,7,8-tetrahydro-
pyrazolo[1,2-a]-pyridazin-1-one scaffold having the formula: 36 2 0 MAR
2006 WO 03/024970 PCTIUS02/30134 Re N wherein R units are amines having the
formula -NH[CHR6b]Re, and R1, R6b, F , and R10 are  described herein below
In Table I. The stereochemistry of R6b is the conflgurotion shown when  R6b
Is not hydrogen. TABLE V No.RRRR 1254-fluorophenylHHH
1264-fluorophenylHmethylH 1274-fluorophenylHethylH 1284-fluorophenylHvinylH
1294-fluorophenylHcyclopropylH 1304-fluorophenylHcyclohexylH
1314-fluorophenylHmethoxymethylH 1324-fluorophenylHmethoxyethylH
1334-fluorophenylH1-hydroxy-1-methylethylH 1344-fluorophenylH-CO2HH
1354-fluorophenylHphenylH 1364-fluorophenylH4-fluorophenylH
1374-fluorophenylH2-aminophenylH 1384-fluorophenylH2-methylphenylH
1394-fluorophenylH4-methylphenylH 1404-fluorophenylH4-methoxyphenylH
1414-fluorophenylH4-(propanesulfonyl)phenylH
1424-fluorophenylH3-benzo[1,3]dloxol-5-ylH 



1434-fluorophenylHpyridln-2-ylH 1444-fluorophenylHpyridln-3-ylH
-------------- - - 1454-fluorophenylmethylHH 1464-fluorophenylmethylmethylH
37 2 0 MAR 2006 WO 03/024970 PCT/US02/30134 1474-fluorophenylmethylethylH
1484-fluorophenylmethylvinylH 1494-fluorophenylmethylcyclopropyiH
1504-fluorophenylmethylcyclohexylH 1514-fluorophenylmethylmethoxymethylH
1524-fluorophenylmethylmethoxyethylH
1534-fluorophenylmethyl1-hydroxy-1-methylethylH
1544-fluorophenylmethyl-CO2HH 1554-fluorophenylmethylphenylH
1564-fluorophenylmethyl4-fluorophenylH
1574-fluorophenylmethyl2-aminophenylH
1584-fluorophenylmethyl2-methylphenylH
1594-fluorophenylmethyl4-methylphenylH
1604-fluorophenylmethyl4-methoxyphenylH
1614-fluorophenylmethyl4-(propanesulfonyl)phenylH
1624-fluorophenylmethyl3-benzo[1,3]dioxol-5-ylH
1634-fluorophenylmethylpyridin-2-ylH 1644-fluorophenylmethylpyridin-3-ylH
1654-fluorophenylHHmethyl 1664-fluorophenylHmethylmethyl
1674-fluorophenylHethylmethyl 1684-fluorophenylHvinylmethyl
1694-fluorophenylHcyclopropylmethyl 1704-fluorophenylHcyclohexylmethyl
1714-fluorophenylHmethoxymethylmethyl 1724-fluorophenylHmethoxyethyimethyl 



1734-fluorophenylH1 -hydroxy-1 -methylethylmethyl
1744-fluorophenylH-CO2Hmethyl 1754-fluorophenylHphenylmethyl
1764-fluorophenylH4-fluorophenylmethyl
1774-fluorophenylH2-6minophenylmethyl
1784-fluorophenylH2-methylphenylmethyl
1794-fluorophenylH4-methylphenylmethyl
1804-fluorophenylH4-methoxyphenylmethyl
1814-fluorophenylH4-(propanesulfonyl)phenyl1methyl
1824-fluorophenylH3-benzo[1,3]dioxol-5-yImethyl 38 2 0 MAR 2006 WO
03/024970 PCT/US02/30134 1834-fluorophenylHpyrldin-2-ylmethyl
1844-fluorophenylHpyridln-3-ylmethyl 1854-fluorophenylmethylHmethyl
1864-fluorophenylmethylmethylmethyl 1874-fluorophenylmethylethylmethyl
1884-fluorophenylmethylvinylmethyl 1894-fluorophenylmethylcyclopropylmethyl
1904-fluorophenylmethylcyclohexylmethyl
1914-fluorophenylmethylmethoxymethylmethyl
1924-fluorophenylmethylmethoxyethylmethyl
1934-fluorophenylmethyl1-hydroxy-1-methylethylmethyl
1944-fluorophenylmethyl-COZHmethyl 1954-fluorophenylmethylphenylmethyl
1964-fluorophenylmethyl4-fluorophenylmethyl
1974-fluorophenylmethyl2-aminophenylmethyl
1984-fluorophenylmethyl2-methylphenylmethyl
1994-fluorophenylmethyl4-methylphenylmethyl
2004-fluorophenylmethyl4-methoxyphenylmethyl
2014-fluorophenylmethyl4-(propanesulfonyl)phenylmethyl
2024-fluorophenylmethyl3-benzo[1,3]dloxol-5-ylmethyl
2034-fluorophenylmethylpyridln-2-ylmethyl 



2044-fluorophenylmethylpyrldin-3-ylmethyl . Category III can be  The
compounds which comprise the analogs of the second aspect o prepared by the
synthesis outline herein below In the following scheme. 21 39 2 0 MAR 2006
WO 03/024970 Reagents and conditions: (a) (S)-(-)-a-methyibenzylamine,
toluene; 10 24 25 Reagents and conditions: (b) LION, MeOH/water; it 3 hr.
PCT/US02/30134 bC4hr. EXAMPLE 9 2- 4-Fluoro hen I -3-oxo-14241 -S - hen
lath lam no rimidln-4- I 5 6 7 8-tetra dro- 3H- razolo 1 2-a
ridazine-5-carbo lic acid methyl est r (24) Preparation of
2-(4-fluorophenyl)-3-oxo-1-[2-(1-(S)-phenylethyla ino)pyrimidin-4-
yl]-5,6,7,8-tetrahydro-3H-pyrazolo[1,2-a]pyridazine-5-carboxylic acid me
hyl ester (24): To a  solution of
2-(4fluorophenyl)-1-(3-methanesulfonyl-pyrimidln-4-yl)-3-oxo-5,6,
,8-tetrahydro-3H- pyrazolo[1,2-a]pyrldazine-5-carboxylic acid methyl ester,
21, (0.10 g, 0.22 mrtiol) in toluene (1.4  mL) Is added
(S)-(-)-a-methylbenzylamine (1.4 mL, 1.12 mmol). The reaction solution Is
heated to  100 C for 4 hours after which the reaction Is cooled and diluted
with I N HClF The resulting solution Is extracted with ethyl acetate (3 x
25 mL), the organic layers are cot  concentrated in vacuo to afford 0.071 g
(66% yield) of the desired product as ibined, dried, and  a yellow solid.
1H NMR (300 MHz, CDCI3) 8 8.22 (ddd, J = 11.4, 5.1, 2.1 Hz, I H), 7.22-7.37
(m 17 H), 6.97 (dt, J =  8.7, 2.1 Hz, 2 H), 6.41 (ddd, J = 15.6, 5.1, 2.1
Hz,1 H), 5.72-5.83 (m, I H), 5.~ (br s, 2 H), 5.52- 5.62 (m, I H), 3.77 (s,
3 H), 3.47 (d, J = 2.7 Hz, I H), 2.47-2.51 (m, 2 H), 2.0`1(br s,1 H); 1.41
(d,  J = 6.6 Hz, 3 H); APCI/MS: 487 (M+H). EXAMPLE 10 2- 4-Fluoro hen I
-3-oxo-1- - 1- S - hen lath lamino rl ldi -4- I -5 6 7 8-tetrah dro- 3H-
razolo 1 2-a ridazine-5-carbox Ilc acid 5 40 



2 0 MAR 2006 WO 03/024970 PCT/US02/30134 Preparation of
2-(4-fluorophenyl)-3-oxo-1-[2-(1-(S)-phenylethylaoino)pyrimidin-4-
yl]-5,6,7,8-tetrahydro-3H-pyrazolo[1,2-a]pyrldazlne-5-carboxylic acid (25)k
To a solution of  Preparation of
2-(4-fluorophenyl)-3-oxo-1-[2-(S)-(1-phenylethylamino)pyrimidif-4-yl]-5,6,7
,8- tetrahydro-3H-pyrazolo[1,2-a]pyridazine-5-carboxylic acid methyl ester,
24, (0.066 g, 0.14 mmol) in  methanol (2 mL) and water (2 mL) Is added LIOH
(0.033 g, 1.36 mmol). The mixture is stirred at  room temperature for 3
hours then diluted with I N HCI (25 mL) after which the solution Is
extracted with ethyl acetate (3 x 50 mL). The combined organic layers are
washed with brine,  dried, and concentrated in vacuo to afford 0.043 g (65%
yield) of the desired rroduct as a yellow  solid. 1H NMR (300 MHz, CDCI3) 8
8.13-8.19 (m, I H), 7.22-7.34 (m, 7 H), 6. 7 (t, J = 8.7 Hz, 2  H), 6.34
(dd, J = 15.3, 5.1 Hz, 1 H), 5.11-5.24 (m, 2 H), 3.56 (br s, 1 H), 2.96
~,br s, 1 H), 2.52-2.64  (m, 2 H), 1.79-1.96 (m, 2 H), 1.57 (d, J = 6.9 Hz,
3 H): ESI/MS: 474 (M+H).
2-(4-Fluorophenyl)-3-oxo-1-[2-(1-(S)-methyl-methoxyethylamino)pyrlr~idin-4-
yi]-5,6,7,8- tetrahydro-3H-pyrazolo[1,2-a]pyridazine-5-carboxylic acid
methyl ester: 'H N~R (300 MHz, CDCI3)  58.25 (d, J = 5.1 Hz, I H), 7.43
(dd, J = 9.0, .7 Hz, 2 H), 6.99 (t, J = 9.0 Hz, 2! H), 6.44 (d, J = 5.1
Hz, 1 H), 5.50-5.54 (m, I H), 5..26 (d, J = 3.6 Hz, 1 H), 4.15-4.25 (m, 2
H), 3.76 (s, 3 H), 3.37-3.47  (m, 4 H), 2.95-3.06 (m, I H), 2.51-2.62 (m, I
H), 1.92-2.02 (m, 3 H), 1.23-1.3~ (m, 3 H); ESUMS:  456 (M+H). The third
aspect of Category III analogs according to the present Inv ntion capable
of  Inhibiting release of Inflammatory cytokines relates to compounds
comprising a 5,6,7,8-tetrahydro- pyrazolo[1,2-a]-pyridazin-1-one scaffold
having the formula: COZR10 R wherein R is an ether moiety of the formula:
-OR3. Table VI describes the va i rious values of R, R',  and R70 TABLE VI
No.RRR 205H4-fluorophenylphen xy 206H4-fluorophenyl2-fluorop , enoxy 41 2 0
MAR 2006 WO 03/024970 PCT/US02/30134 



207H4-fluorophenyl3-fluorophnoxy 208H4-fluorophenyl4-fluoroph,noxy
209H4-fluorophenyl2,6-difluorohenoxy 210H4-fluorophenyl.2-cyanophnoxy
211H4-fluorophenyl3-cyanopnoxy 212H4-fluorophenyl2-trifluorometIphenoxy
213H4-fluorophenyl4-trifluorometylphenoxy
214H4-fluorophenyl2-methylpl]enoxy 215H4-fluorophenyl4-methylpenoxy
216H4-fluorophenyl2,4-dimethylphenoxy
217H4-fluorophenyl3-N-acetyiaml1ophenoxy 218H4-fluorophenyl2-methoxyhenoxy
219H4-fluorophenyl4-methoxyhenoxy 220H4-fluorophenyl3-benzo[1,3]ioxol-5-yl
221methyl4-fluorophenylphenxy 222methyl4-fluorophenyl2-fluoroph enoxy l
223methyl4-fluorophenyl3-fluoropenoxy 224methyl4-fluorophenyl4-fluoropenoxy
225methyl4-fluorophenyl2,6-difluorohenoxy
226methyl4-fluorophenyl2-cyanopenoxy 227methyl4-fluorophenyl3-cyanopenoxy
228methyl4-fluorophenyl2-trlfluorometylphenoxy
229methyl4-fluorophenyl4-trifluorometylphenoxy
230methyl4-fluorophenyl2-methylpenoxy 231methyl4-fluorophenyl4-methylpenoxy
232methyl4-fluorophenyl2,4-dimethphenoxy
233methyl4-fluorophenyl3-N-acetylamophenoxy
234methyl4-fluorophenyl2-methoxyhenoxy 235methyl4-fluorophenyl4-methohenoxy
236methyl4-fluorophenyl3-benzo[1,3]loxol-5-yl The compounds which comprise
the third aspect of Category III ana  by the procedure outlined In the
following scheme. I 



ogs can be prepared 42 2 0 MAR 2006 WO 03/024970 a 26 Reagents and
conditions: (a) (BoC)20, TEA, CH2CI2; rt, 12 hr. Bocce, 26 27 Reagents and
conditions: (b) CH2CI2, TEA, rt,10 hr. CO2CH3 SCH3 27 28  Reagents and
conditions: (c) TFA, CH2CI2/water; 0 C 2 hr - it I 28 SCH3 29 Reagents and
conditions: (d) TEA, CH2CI2; it 12 hr. 43 hr. PCT/US02/30134 2 0 MAR 2006
WO 03/024970 29 CO2CH3 Reagents and conditions: (e) NaOH, MeOH; rt 15 hr. e
f Reagents and conditions: (f) CH2N2, ET2O/EtOAc; rt 5 min. g a 30 31  SCH3
S CH3  



1 31 32  Reagents and conditions: (g) Oxone(r), THE/MeOH/water; rt 5 kr. 32
h PCT/US02/30134 44 2 0 MAR 2006 WO 03/024970 Reagents and conditions: (h)
phenol, NaOH, THF: rt 8 hr. PCT/US02/30134 EXAMPLE 11 2 (4
Fluorophenyl)-1-oxo-3-(2-phenoxypyrimidin-4-vl)-5 6 7 8-tetrahvdr~-l
H-pyrazolof1.2- alpyridazlne-5-(S)-carboxylic acid methyl ester (331
Preparation of tetrahydro-pyridazine-1,3-dicarboxylic acid 1- tart butyl
ester 3-(S)- methylester (26): To piperazic acid methyl ester (3.44 g, 19
mmol) In methyl ne chloride (150  mL) is added (Boc)20 (4.2 g, 19 mmol) and
triethyiamine (2.65 mL, 19 mmol){ The reaction  mixture Is stirred 12 hours
concentrated In vacuo to provide a yellow oil which] Is purified over
silica  (ethyl acetate/hexane 1:1) to afford 4.5 g (98% yield) of the
desired product a~ a light yellow oil. Preparation of
2-(2-methylsulfanyipyrimidine-4-carbonyl)-tetrah dropyridazine-1,3..
dicarboxylic acid 1-fart-butyl 3-(S)-methylester (27): To a solution of
tetr ydro-pyridazlne-1,3- dicarboxylic acid 1-tert-butyl ester
3-(S)-methylester, 26, (3.91 g, 15.9 mmol) in methylene chloride  (200 mL)
Is added 2-methanesulfanylpyrlmldine-4-carbonyl chloride, 16, (3.31 g, 17.6
mmol) and  triethylamine (3.5 mL, 25.3 mmol) such that the pH is
approximately neutral. The resulting mixture  is stirred for 10 hours at
room temperature and the mixture washed with wat (100 mL) , brine  (100
mL), dried and concentrated In vacuo to afford an oil which Is purified
over silica (ethyl  acetate/hexane 1:1) to afford 5.22 g (83% yield) of the
desired product as a y)llow oil. Preparation of
2-(2-methylsulfanylpyrimldine-4-carbonyl)-tetrah~dropyridazlne-1,3-
dlcarboxylic acid 3-(S)-methylester (28): To a solution of
2-(2-methylsuifafylpyrimidine-4-
carbonyl)-tetrahydropyridazine-1,3-dicarboxylic acid 1-tert-butyl
3-(S)-methyl4ster, 27, (7 g, 17.6  mmol) In methylene chloride (50 ml-) is
added trifluoroacetic acid (50 mL) at C. The reaction Is  stirred for 2
hours in the cold, 1 hour at room temperature, then concentratec in vacuo
to a residue  which can be taken up in toluene and re-concentrated to
afford 7.2 g (100% field) of the desired  yield as the trifluoroacetate
salt as a yellow oil which is used without further p rification. l 



anylpyrimmldin-4- Preparation of
1-[2.(4-fluorophenYI)-2-oxo-ethYl]-2-(2-methylsul
carbonyl)-hexahydropyrldazine-3-(S)-carboxylic acid (29): To a solution of
2-(2-
methylsulfanyi-pyrimidine-4-carbonyl)-tetrahydropyridazlne-l,3-dicarboxylic
cid 3-(S)-methylester,  28, (7.2 g, 17.6 mmol) In methylene chloride (150
mL) Is added 4-fluorophen lacetyl chloride (3 g,  17.6 mmol) and
triethylamine (3,65 mL, 26.4 mmol). The resulting mixture i stirred for 12
hours  then concentrated In vacuo to afford a brown oil. The crude residue
is purifi d by prep HPLC to  afford 5.33 g (70% yield) of the desired
product as a yellow oil. 45 2 0 MAR 2006 WO 03/024970 PCT/US02/30134
Preparation of
2-(4-fluorophenyl)-3-(2-methylsulfanylpyrlmidin-4r1)-1-oxo-5,6,7,8-
tetrahydro-1 H-pyrazoio[1,2-a]pyridazine-5-(S)-carboxylic acid (30): To a
olution of 1-[2-(4-
fluorophenyl)-2-oxo-ethyl]-2-(2-methylsulfanylpyrlmmidin-4-carbonyl)-hexahy
d1popyridazine-3-(S)- carboxylic acid, 29, (1 g) In methanol (170 mL) Is
added NaOH (0.23 g, 5.8 m ol). The resulting  mixture is stirred for 15
hours and the mixture is concentrated In vacuo to provide a residue which
Is dissolved In water (150 mL). The solution Is acidified to pH 1 with 3 N
HCI and extracted with  ethyl acetate (300 mL). The organic layer Is
concentrated In vacuo and the resulting crude  material is purified by prep
HPLC to afford 7.0 g (76% yield) of the desired product as a cream- colored
solid. Preparation of
2-(4-fluorophenyl)-3-(2-methylsulfanylpyrlmidin-4l)-1-oxo-5,6,7,8-
tetrahydro-IH-pyrazolo[1,2-a]pyridazine-5-(S)-carboxylic acid methyl ester
(31): To a  solution of
2-(4-fluorophenyl}3-(2-methylsulfanylpyrlmidin-4-yi)-1-oxo-5,6,7,8
etrahydro-1 H- pyrazolo[1,2-a]pyridazine-5-carboxylic acid, 30, In diethyl
ether/ethyl acetate ( .5:1, 7o mL) is  added freshly generated diazomethane
In diethyl ether (5 mL). The reaction I stirred for 5  minutes then
quenched by the addition of HOAc (0.5 mL). The resulting solu ion is washed
with  NaHCO3, brine, dried, and concentrated in vacuo to afford 1 g (98%
yield) of he desired product  as a light yellow solid. Preparation of
2-(4-fluorophenyl)-3-(2-methanesulfonylpyrimldinf-4-yl)-1-oxo-5,6,7,8-
tetrahydro-1H-pyrazoio[1,2-a]pyridazine-5-(S)-carboxylic acid methyl ester
(32): To a  solution of
2-(4-fluorophenyl)-3-(2-methylsulfanylpyrlmidin-4-yl)-1-oxo-5,6,7,8
tetrahydro-1 H- pyrazolo[1,2-a]pyrldazine-5-carboxylic acid methyl ester,
31, (0.48 g, 1.16 m iol) 1:  THE/methanol (50 mL) Is added Oxone(r) (2.14
g, 3.5 mmol) In water (50 mL)~II The reaction  mixture is stirred for 5
hours at room temperature, reduced in volume In vacu to about 25 mL and  



ethyl acetate (200 mL) is added. The organic phase Is treated with NaHCO3i
brine, dried, and  concentrated In vacuo to afford 0.5 g of the desired
product as a yellow solid. Preparation of
2-(4-fluorophenyl)-3-(2-phenoxypyrimidin-4-yl)-1-Ibxo-5,6,7,8-
tetrahydro-1H-pyrazolo[1,2-a]pyridazine-5-(S)-carboxylic acid methyl ester
(33): NaOH (0.112 g, 2.8 mmol) Is added to a solution of phenol (0.316 g,
3.36 mmol) in HF (100 mL). 2-(4-
Fluorophenyl)-3-(2-methanesulfonylpyrlmidln-4-yl)-1-oxo-5,6,7,8-tetrahydro-
1 H-pyrazolo[1,2- a]pyridazine-5-carboxylic acid methyl ester, 32, (0.5 g)
Is dissolved In THE (5 mL) and added  dropwise to the solution over 5
minutes. The resulting mixture is stirred at room temperature for 8  hours
after which water (20 mL) is added. The solution is extracted with eth I
acetate (100 mL the  organic layer washed with brine (50 ml-) and
concentrated In vacuo to afford ;0.278 g (54% yield) of the desired product
as a yellow solid. 'H NMR (300 MHz, CDCI3) 8 1.75 (~, 2 H), 1.97 (m 1 H),
46 2 0 MAR 2006 WO 03/024970 PCT/US02/30134 2.42 (d, J = 12.8 Hz, I H),
3.27 (m,1 H), 3.27 (m,1 H), 3.6 (s,3H),4.5(brd,J~1=12.8Hz,1 H),  5.25 (m, I
H), 6.87 (d, J = 5.7 Hz, I H), 7.05 (m, 2H), 7.23 (m, 2 H), 7.35 (m, H),
7.52 (m, 2 H),  8.42 (d, J = 5.7 Hz,1 H): exact mass calc. for C25H21FN4O4
460.46, MS-ESI (P1+1) 461. The fourth aspect of Category III analogs
according to the present Inv  Inhibiting release of inflammatory cytokines
relates to compounds comprising  pyrazolo[1,2-a]-pyrldazin-1-one scaffold
having the formula: ~ntion capable of 0 5,6,7,8-tetrahydro Ray,,,...'
wherein R units are amines having the formula -NH[CHRb]R, and R', R6b, Fr ,
and R10 are  described herein below In Table Vii. The stereochemistry of
R6b is the configJration shown when  R6b is not hydrogen TABLE VII No.RRRR
2374-fluorophenylHHH 2384-fluorophenylHmethylH 2394-fluorophenylHethylH
2404-fluorophenylHvinylH 2414-fluorophenylHcyclopropylH
2424-fluorophenylHcyclohexylH 



2434-fluorophenylHmethoxymethylH 2444-fluorophenylHmethoxyethylH
2454-fluorophenylH1-hydroxy-1-methylethylH 2464-fluorophenylH-COZHH
2474-fluorophenylHphenylH 2484-fluorophenylH4-fluorophenylH
2494-fluorophenylH2-aminophenylH 2504-fluorophenylH2-metH
2514-fluorophenylH4-methylphenylH 47 2 0 MAR 2006 WO 03/024970
PCT/US02/30134 2524-fluorophenylH4-methoxyphenylH
2534-fluorophenylH4-(propanesulfonyl)phenylH
2544-fluorophenylH3-benzo[1,3]dioxol-5-ylH 2554-fluorophenylHpyridin-2-ylH
2564-fluorophenylHpyridin-3-ylH 2574-fluorophenylmethylHH
2584-fluorophenylmethylmethylH 2594-fluorophenylmethylethylH
-2604-fluorophenylmethylvinylH 2614-fluorophenylmethylcyclopropylH
2624-fluorophenylmethylcyclohexylH 2634-fluorophenylmethylmethoxymethylH
2644-fluorophenylmethylmethoxyethylH
2654-fluorophenylmethyl1-hydroxy-1-methylethylH
2664-fluorophenylmethyl-CO2HH 2674-fluorophenylmethylphenylH
2684-fluorophenylmethyl4-fluorophenylH
2694-fluorophenylmethyl2-aminophenylH
2704-fluorophenylmethyl2-methylphenyiH
2714-fluorophenylmethyl4-methyiphenylH
2724-fluorophenylmethyl4-methoxyphenyl !H
2734-fluorophenylmethyl4-(propanesulfonyl)phenylH 



2744-fluorophenylmethyl3-benzo[1,3]dloxol-5-ylH
2754-fluorophenylmethylpyridin-2-ylH 2764-fluorophenylmethylpyridin-3-yiH
2774-fluorophenylHHmethyl 2784-fluorophenylHmethylmethyl
2794-fluorophenylHethylmethyl 2804-fluorophenylHvinylmethyl
2814-fluorophenylHcyclopropylmethyl 2824-fluorophenylHcyclohexylmethyl
2834-fluorophenylHmethoxymethylmethyl 2844-fluorophenylHmethoxyethylmethyl
2854-fluorophenylH1-hydroxy-1-methylethylmethyl
2864-fluorophenylH-CO2Hmethyl 2874-fluorophenylHphenylmethyl 48 2 0 MAR
2006 WO 03/024970 PCT/US02/30134 2884-fluorophenylH4-fluorophenylmethyl
2894-fluorophenylH2-aminophenylmethyl
2904-fluorophenylH2-methylphenylmethyl
2914-fluorophenylH4-methylphenylmethyl
2924-fluorophenylH4-methoxyphenylmethyl
2934-fluorophenylH4-(propanesulfonyl)phenylmethyl
2944-fluorophenylH3-benzo[1,3]dioxol-5-ylmethyl
2954-fluorophenylHpyrldin-2-ylmethyl 2964-fluorophenylHpyrldin-3-ylmethyl
2974-fluorophenylmethylHmethyl 2984-fluorophenylmethylmethylmethyl
2994-fluorophenylmethylethylmethyl 3004-fluorophenylmethylvinylmethyl
3014-fluorophenylmethylcyclopropylmethyl
3024-fluorophenylmethylcyclohexylmethyl
3034-fluorophenylmethylmethoxymethylmethyl
3044-fluorophenylmethylmethoxyethylmethyl 



3054-fluorophenylmethyl1-hydroxy-1-methylethylmethyl
3064-fluorophenylmethyl-CO2Hmethyl 3074-fluorophenylmethylphenylmethyl
3084-fluorophenylmethyl4-fluorophenylmethyl
3094-fluorophenylmethyl2-aminophenylmethyl
3104-fluorophenylmethyl2-methylphenylmethyl
3114-fluorophenylmethyl4-methylphenylmethyl
3124-fluorophenylmethyl4-methoxyphenylmethyl
3134-fluorophenylmethyl4-(propanesulfonyl)phenylmethyl
3144-fluorophenylmethyl3-benzo[1,3]dloxol-5-ylmethyl
3154-fluorophenylmethylpyrldln-2-y4methyl
3164-fluorophenylmethylpyrldin-3-ylmethyl The compounds which comprise the
analogs of the fourth aspect of Category III can be  prepared by the
synthesis outline herein below in the following scheme start! g with
intermediate  32. 49 2 0 MAR 2006 WO 03/024970 32 CO2CH3 $02CH3 The fifth
aspect of Category III analogs according to the present invei  inhibiting
release of inflammatory cytokines relates to compounds comprising
pyrazolo[1,2-a]-pyrldazin-1-one scaffold having the formula: R or wherein
R, R', Ra, and Reb are defined herein below In Table VIII. TABLE VIII ition
capable of a 5,6,7,8-tetrahydro No.RRRuaR 3174-fluorophenylphenoxyHH
3184-fluorophenyl2-fluorophenoxyHH 3194-fluorophenyl3-fluorophenoxyHH
3204-fluorophenyl4-fluorophenoxyHH 



3214-fluorophenyl2,6-difluorophenoxyHH 3224-fluorophenyl2-cyanophenoxyHH
3234-fluorophenyl3-cyanophenoxyHH
3244-fluorophenyl2-trifluoromethylphenoxyHH
3254-fluorophenyl4-trifluoromethylphenoxyHH
3264-fluorophenyl2-methylphenoxyHH 3274-fluorophenyl4-methylphenoxyHH 50 2
0 MAR 2006 WO 03/024970 PCT/US02/30134
3284-fluorophenyl2,4-dimethylphenoxyHH
3294-fluorophenyl3-N-acetylaminophenoxyHH
3304-fluorophenyl2-methoxyphenoxyHH 3314-fluorophenyl4-methoxyphenoxyHH
3324-fluorophenyl3-benzo[1,3]dloxol-5-ylHH
3334-fluorophenylphenoxyethylmethyl
3344-fluorophenyl2-fluorophenoxyethylmethyl
3354-fluorophenyl3-fluorophenoxyethylmethyl
3364-fluorophenyl4-fluorophenoxy'ethylmethyl
3374-fluorophenyl2,6-difluorophenoxyethylmethyl
3384-fluorophenyl2-cyanophenoxyethylmethyl
3394-fluorophenyl3-cyanophenoxyethylmethyl
3404-fluorophenyl2-trifluoromethylphenoxyethylmethyl
3414-fluorophenyl4-trifluoromethylphenoxyethylmethyl
3424-fluorophenyl2-methylphenoxyethylmethyl
3434-fluorophenyl4-methylphenoxymethylmethyl
3444-fluorophenyl2,4-dimethylphenoxymethylmethyl
3454-fluorophenyl3-N-acetylaminophenoxy;methylmethyl
3464-fluorophenyl2-methoxyphenoxymethylmethyl
3474-fluorophenyl4-methoxyphenoxymethylmethyl
3484-fluorophenyl3-benzo[1,3]dioxol-5-ylmethylmethyl
3494-fluorophenyl1-(S)-phenylethylaminoHH
3504-fluorophenyl1-(S)-(4-fluorophenyl)ethylaminoHH
3514-fluorophenyl1-(S)-(2-aminophenyl)ethylaminoHH 



3524-fluorophenyl1-(S)-(2-methylphenyl)ethylaminoHH
3534-fluorophenyl1-(S)-(4-methylphenyl)ethylaminoHH
3544-fluorophenyl1-(S)-(4-methoxyphenyl)ethylarnInoHH
3554-fluorophenyl1-(S)-(4-propanesulfonylphenyl)ethylaminoHH
3564-fluorophenyl1-(S)-(3-benzo[1,3]dloxol-5-yl)ethylaminoHH
3574-fluorophenyl1-(S)-(pyrldln-2-yi)ethylam[noHH
3584-fluorophenyl1-(S)-(pyrldln-3-yl)ethylaminoHH
3594-fluorophenylmethylaminoHH 3604-fluorophenylethylaminoHH
3614-fluorophenylpropylaminoHH 3624-fluorophenylcyclopropylaminoHH
3634-fluorophenylcyclopropylmethylaminoHH 51 2 0 MAR 2006 WO 03/024970
PCTIUS02/30134 3644-fluorophenyltart-butylaminoHH
3654-fluorophenyl1-(S)-(cyclopropyl)ethylaminoHH
3664-fluorophenyl1-(S)-(cyclopropylmethyl)ethylaminoHH
3674-fluorophenyl1-(R)-(a)-(carboxy)benzylaminoHH
3684-fluorophenyl1-(S)-(a)-(methyl)benzylaminoHH
3694-fluorophenyl1-(S)-phenylethylaminomethylmethyl
3704-fluorophenyl1-(S)-(4-fluorophenyl)ethylaminomethylmethyl
3714-fluorophenyl1-(S)-(2-aminophenyl)ethyiaminomethylmethyl
3724-fluorophenyl1-(S)-(2-methylphenyl)ethylamino(methylmethyl
3734-fluorophenyl1-(S)-(4-methylphenyl)ethylaminomethylmethyl 374
4-fluorophenyl 1-(S)-(4-methoxyphenyl)ethylamino methyl methyl
3754-fluorophenylI-(S)-(4-propanesulfonylphenyl)ethylaminomethylmethyl
3764-fluorophenyl1-(S)-(3-benzo[1,3]dioxol-5-yl)ethylaminomethylmethyl
3774-fluorophenylI-(S)-(pyridin-2-yl)ethylaminomethylmethyl
3784-fluorophenyl1-(S)-(pyridln-3-yl)ethylaminomethylmethyl 



3794-fluorophenylmethylaminomethylmethyl
3804-fluorophenylethylaminojmethylmethyl
3814-fluorophenylpropylaminomethylmethyl
3824-fluorophenylcyclopropylaminomethylmethyl
3834-fluorophenylcyclopropylmethylaminomethylmethyl
3844-fluorophenyltert-butylaminomethylmethyl
3854-fluorophenyl1-(S)-(cyclopropyl)ethylaminomethylmethyl
3864-fluorophenyl1-(S)-(cyclopropylmethyl)ethylaminomethylmethyl
3874-fluorophenyl1-(R)-(a)-(carboxy)benzylaminomethylmethyl
3884-fluorophenyl1-(S)-(a)-(methyl)benzylaminomethylmethyl Another
Iteration of this aspect relates to compounds wherein R9a a d Rob are taken
together to form a carbocyclic or heterocyclic ring comprising from 3 to 7
ato is. Table IX  describes compounds encompassed by this Iteration of the
fifth aspect of C tegory III. TABLE IX No.R'RR -R ring
3894-fluorophenylphenoxymorpholin-4-yl
3904-fluorophenyl2-fluorophenoxymorpholin-4-yl
3914-fluorophenyl3-fluorophenoxymorpholin-4-yl
3924-fluorophenyl4-fluorophenoxymorpholin-4-yl 52 1 0 MAR 2006 WO 03/024970
PCT/US02/30134 3934-fluorophenyl3-cyanophenoxymorpholln-4-yi
3944-fluorophenyl4-methylphenoxymorpholln-4-yi
3954-fluorophenyl3-N-acetylaminophenoxymorpholln-4-yl
3964-fluorophenyl4-methoxyphenoxymorpholln-4-yl
3974-fluorophenylphenoxypiperadin-1-yl
3984-fluorophenyl2-fluorophenoxypiperadin-l-yl
3994-fluorophenyl3-fluorophenoxypiperadin-l-yl
4004-fluorophenyl4-fluorophenoxypiperadin-l-yl
4014-fluorophenyl3-cyanophenoxypiperadin-1-yl
4024-fluorophenyl4-methylphenoxypiperadin-1-yl
4034-fluorophenyl3-N-acetylaminophenoxyplperadin-1-yl
4044-fluorophenyl4-methoxyphenoxyplperadin-l-yl 



4054-fluorophenylphenoxypiperazin-1-yl
4064-fluorophenyl2-fluorophenoxypiperazin-l-yl
4074-fluorophenyl3-fluorophenoxypiperazln-l-yi
4084-fluorophenyl4-fluorophenoxypiperazin-1-yl
4094-fluorophenyl3-cyanophenoxypiperazin-l-yl
4104-fluorophenyl4-methylphenoxypiperazin-1-yl
4114-fluorophenyl3-N-acetylaminophenoxypiperazin-1-yl
4124-fluorophenyl4-methoxyphenoxypiperazln-1-yl
4134-fluorophenylphenoxycyclohexyl
4144-fluorophenyl2-fluorophenoxycyclohexyl
4154-fluorophenyl3-fluorophenoxycyclohexyl
4164-fluorophenyl4-fluorophenoxycyclohexyl
4174-fluorophenyl3-cyanophenoxycyclohexyl
4184-fluorophenyl4-methylphenoxycyclohexyl
4194-fluorophenyl3-N-acetylaminophenoxycyclohexyl
4204-fluorophenyl4-methoxyphenoxycyclohexyl
4214-fluorophenyl1-(S)-phenylethylaminomorpholln-4-yl
4224-fluorophenyl1-(S)-(4-fluorophenyl)ethylaminomorpholln-4-yl
4234-fluorophenyl1-(S)-(pyrldln-2-yl)ethylaminomorpholln-4-yl
4244-fluorophenyl1-(S)-(pyridin-3-yl)ethylaminomorpholin-4-yl
4254-fluorophenylethylaminomorpholln-4-yl
4264-fluorophenylpropylaminonorpholin-4-yl
4274-fluorophenylcyclopropylaminomorpholln-4-yl
4284-fluorophenylcyclopropylmethylaminomorpholln-4-yl 53 2 0 MAR 2006 WO
03/024970 PCT/US02/30134 4294-fluorophenyltert-butylamlnomorpholin-4-yl
4304-fluorophenyl1-(S)-(a)-(methyl)benzylaminomorpholin-4-yl
4314-fluorophenyl1-(S)-phenylethyiaminopiperadin-1-y1
4324-fluorophenyl1-(S)-(4-fluorophenyl)ethylaminoi plperadin-1-yl
4334-fluorophenyl1-(S)-(pyridln-2-yl)ethylaminopiperadin-1-yl
4344-fluorophenyl1-(S)-(pyrldin-3-yl)ethylaminopiperadin-1-y1
4354-fluorophenylethylaminopiperadin-1-yl 



4364-fluorophenylpropylaminopiperadin-1-yl
4374-fluorophenylcyclopropylaminoplperadin-1-yl
4384-fluorophenylcyciopropylmethylaminopiperadIn-1-yl
4394-fluorophenyltart-butylaminopiperadin-1-yl
44024414-fluorophenyl1-(S)-(a)-(methyl)benzylaminoplperadin-1-yl
4424-fluorophenyl1-(S)-phenylethyiaminopiperazln-1-yl
4434-fluorophenyl1-(S)-(4-fluorophenyl)ethylaminopiperazln-1-yl
4444-fluorophenyl1-(S)-(pyridln-2-yl)ethylaminopiperazln-1-yl
4454-fluorophenyl1-(S)-(pyrldin-3-yI)ethylaminopiperazln-1-yl
4464-fluorophenylethylaminopiperazln-1-yl
4474-fluorophenylpropylaminopiperazln-1-yI
4484-fluorophenylcyclopropylaminopiperazln-1-yl
4494-fluorophenylcyclopropylmethylaminopiperazln-1-yi
4504-fluorophenyltent-butylaminoplperazin-1-yl
4514-fluorophenyl1-(S)-(a)-(methyl)benzylaminopiperazln-1-yl
4524-fluorophenyl1-(S)-phenylethyiaminocyclohexyl
4534-fluorophenyl1-(S)-(4-fluorophenyl)ethylaminocyclohexyl
4544-fluorophenyl1-(S)-(pyridln-2-yi)ethylaminocyclohexyl
4554-fluorophenyl1-(S)-(pyridln-3-yl)ethylaminocyclohexyl
4564-fluorophenylethylaminocyclohexyl
4574-fluorophenylpropylaminocyclohexyl
4584-fluorophenylcyclopropylaminocyclohexyl
4594-fluorophenylcyclopropylmethylaminocyclohexyl
4604-fluorophenyltent-butylaminocyclohexyl
4614-fluorophenyl1-(S)-(a)-(methyI)benzylaminocyclohexyl Other compounds
according to the present invention include: 54 2 0 MAR 2006 WO
03/024970PCTIUS02/30134
2-(4-Fluorophenyl)-5-(piperazine-l-carbonyi)-3-(2-phenoxypyrimidin-4yl)-5,6
,7,8- tetrahyd ro-3H-pyrazolo[1,2-a]pyridazln-1-one: yl)-5,6,7,8-
2-(4-Fluorophenyl)-8-(plperazine-l-carbonyl)-3-(2-phenoxypyrimldin-4
tetrahydropyrazolo[1,2-a]pyridazin-1 -one -yl)-5,6,7,8- 



2-(4-Fluorophenyl)-8-(morpholine-4-carbonyl)-3-(2-phenoxypyrimidln tetrahyd
ropyrazolo[1,2-a]pyridazin-1-one; rimidin-4-yl]-
2-(4-Fluorophenyl)-5-(morpholine-4-carbonyl)-3-[2-(4-fluorophenoxy)p
5,6,7,8- tetrahydropyrazolo[1,2-a]pyridazin-1-one; rimidin-4-yl]-
2-(4-Fluorophenyl)-8-(morpholine-4-carbonyl)-3-[2-(4-fluorophenoxy)p
5,6,7,8- tetrahydropyrazolo[1,2-a]pyridazin-1-one;
2-(4-Fluorophenyl)-5-(morpholine-4-carbonyl)-3-{2-[1-(S)-((x)-(methyl)'
enzylamino] pyrimidln-4-yl)-5,6,7,8- tetrahydropyrazolo[1,2-a]pyridazin-1-o
e;  2-(4-Fluorophenyl)-8-(morpholine-4-carbonyl}3-{2-[1-(S)-(a)-(methyl)
enzylamino]- pyrimidin-4-yI}-5,6,7,8-
tetrahydropyrazolo[1,2-a]pyridazin-1-o e; The analogs (compounds) of the
present Invention are arranged in s oral categories to  assist the
formulator in applying a rational synthetic strategy for the preparatl n of
analogs which  are not expressly exampled herein. The arrangement into
categories does nct imply increased or decreased efficacy for any of the
compositions of matter described herein. Compounds listed and described
herein above have been found In m ny Instances to  exhibit activities (IC80
in the cell based assay described herein below or ones hich are referenced
herein) at a level below 1 micromolar (M). The compounds of the present
Invention are capable of effectively bl cking the production  of
inflammatory cytokine production from cells, which thereby allows for the
mitigation, alleviation,  control, abatement, retardation, or prevention of
one or more disease states or syndromes which  are related to the
extracellular release of one or more cytokines. Inflammato disease states
include those which are related to the following non-limiting examples: 1)
Interieukin-1 (IL-1): implicated as the molecule responsible fi disease
states, inter alla, rheumatoid arthritis, osteoarthritis, disease states
which relate to connective tissue degradation  11) Cycloxygenase-2 (COX-2):
inhibitors of cytokine release are inhibitors of inducible COX-2
expression, which has been sh by cytokines. M. K. O'Banion et al., Proc.
NO. Acad. ScL U.  ill) Tumor Necrosis Factor-a (TNF-a): This
pro-Inflammatory c as an Important mediator in many disease states or
syndro rheumatoid arthritis, osteoarthritis, Inflammatory bowel dise shock,
cardiopulmonary dysfunction, acute respiratory dise r a large number of  



as well as other proposed as awn to be increased  3.A., 89, 4888 (1998).
tokine is suggested  es, inter alla, se (IBS), septic  se, and cachexia. 55
2 0 MAR 2006 WO 03/024970 PCTTUS02/30134 Each of the disease states or
conditions which the formulator desires o treat may require  differing
levels or amounts of the compounds described herein to obtain a the apeutic
level. The  formulator can determine this amount by any of the known
testing procedures known to the  artisan. The present Invention further
relates to forms of the present compou ds, which under  normal human or
higher mammalian physiological conditions, release the compounds described
herein. One iteration of this aspect includes the pharmaceutically
acceptable salts of the analogs  described herein. The formulator, for the
purposes of compatibility with deliv ry mode, excipients,  and the like,
can select one salt form of the present analogs over another sin a the
compounds  themselves are the active species which mitigate the disease
processes described herein. Related to this aspect are the various
precursor of "pro-drug" forms the analogs of the  present invention. It may
be desirable to formulate the compounds of the present invention as a
chemical species which itself is not active against the cytokine activity
described herein, but  Instead are forms of the present analogs which when
delivered to the body o a human or higher  mammal will undergo a chemical
reaction catalyzed by the normal function o the body, Inter al/a,  enzymes
present in the stomach, blood serum, said chemical reaction reieas ng the
parent  analog. The term "pro-drug" relates to these species which are
converted In No to the active  pharmaceutical. FORMULATIONS  The present
Invention also relates to compositions or formulations w inflammatory
cytokine release-Inhibiting compounds according to the present  general,
the compositions of the present Invention comprise: hich comprise the  



invention. In a) an effective amount of one or more bicyclic pyrazolones
anvil derivatives thereof  according to the present Invention which are
effective for Inhibiting release of  Inflammatory cytokines; and b) one or
more pharmaceutically acceptable excipients. For the purposes of the
present Invention the term "exciplent" and "carrier" are used
interchangeably throughout the description of the present Invention and
said terms are defined  herein as, "ingredients which are used In the
practice of formulating a safe a d effective  pharmaceutical composition."
The formulator will understand that exclplents are used primarily to serve
In delivering a  safe, stable, and functional pharmaceutical, serving not
only as part of the o erall vehicle for  delivery but also as a means for
achieving effective absorption by the recipient of the active  Ingredient.
An excipient may fill a role as simple and direct as being an Ine filler,
or an excipient  as used herein may be part of a pH stabilizing system or
coating to insured livery of the  ingredients safely to the stomach. The
formulator can also take advantage f the fact the 56 2 0 MAR 2006 WO
03/024970 PCT/US02/30134 compounds of the present invention have Improved
cellular potency, pharmac kinetic properties,  as well as Improved oral
bloavallabillty. The present Invention also relates to compositions or
formulations which comprise a  precursor or "pro-drug" form of the
inflammatory cytokine release-inhibiting co pounds according  to the
present invention. In general, these precursor-comprising composition of
the present  Invention comprise: a) an effective amount of one or more
derivatives of bicyclic pyr zolones according  to the present invention
which act to release in vivo the corresponding analog  which Is effective
for Inhibiting release of inflammatory cytoki es; and b) one or more
pharmaceutically acceptable exciplents. METHOD OF USE The present invention
also relates to a method for controlling the level of one or more
inflammation inducing cytokines, Inter al/a, Interleukin-1 (IL-1), Tumor
Necrosis Factor-a (TNF-a),  Interleukin-6 (IL-6), and lnterleukln-8 (IL-8)
and thereby controlling, mediating or abating disease  states affected by
the levels of extracellular Inflammatory cytokines. The pro ent method
comprises the step of administering to a human or higher mammal an effects
a amount of a  



composition comprising one or more of the inflammatory cytokine inhibitors
according to the  present invention. Because the inflammatory cytokine
inhibitors of the present Invention can be delivered in a  manner wherein
more than one site of control can be achieved, more than o a disease state
can  be modulated at the same time. Non-limiting examples of diseases which
are affected by control  or inhibition of inflammatory cytokine Inhibitors,
thereby modulating excessiv cytokine activity,  Include osteoarthritis,
rheumatoid arthritis, diabetes, human Immunodeflclen y virus (HIV)
infection. PROCEDURES  The compounds of the present Invention can be
evaluated for efficacy, for example, measurements of cytokine inhibition
constants, K1, and IC60 values can be obtained by any method  chosen by the
formulator. Non-limiting examples of suitable assays Include: I) UV-visible
substrate enzyme assay as described by L. AIR iter, int. J. Peptide
Protein Res., 43, 87-96 (1994). II) Fluorescent substrate enzyme assay as
described by Thorn berry et al., Nature,  356, 768-774 (1992). Ili) PBMC
Cell assay as described in U.S. 6,204,261 B1 Batch for et al., issued
March 20, 2001. 57 2 0 MAR 2006 WO 03/024970 PCT/US02/30134 Each of the
above citations Is included herein by referenc . In addition, Tumor
Necrosis Factor, TNF-a, Inhibition can be measur by utilizing
ilpopolysaccharide (LPS) stimulated human monocytlc cells (THP-1) as descr
bed In: I) K. M. Mohler at al., "Protection Against a Lethal Dose of End
toxin by an Inhibitor  of Tumour Necrosis Factor Processing", Nature, 370,
pp 218-220 (1994). ii) U.S. 6,297,381 B1 Cirillo at al., Issued October 2,
2001, incor orated by reference  and reproduced herein below In relevant
portion thereof. The Inhibition of cytokine production can be observed by
measuring I hibition of TNF-a in  ilpopolysaccharide stimulated THP cells.
All cells and reagents are diluted in PMI 1640 with  phenol red and
L-glutamine, supplemented with additional L-glutamine (total: mM),
penicillin and  streptomycin (50 units/mL each) and fetal bovine serum (FBS
3%) (GIBCO, all conc. Final).  Assay is performed under sterile conditions,
only test compound preparation non-sterile. Initial  



stock solutions are made in DMSO followed by dilution Into RPMI 1640 2-fold
higher than the  desired final assay concentration. Confluent THP.1 cells
(2 x 106 cells/mL, final conc.; American  Type Culture Company, Rockville,
Md.) are added to 96 well polypropylene round bottomed  culture plates
(Costar 3790; sterile) containing 125 L test compound (2-fold oncentrated)
or  DMSO vehicle (controls, blanks). DMSO concentration should not exceed
0. % final. Cell  mixture is allowed to preincubate for 30 minutes at 37 C,
5% CO2 prior to sti ulation with  llpopolysaccharide (LPS, I 4g/mL final;
Sigma L-2630, from E. coil serotype 111.B4; stored as I  mg/mL stock In
endotoxin screened diluted H2O vehicle at -80 C). Blanks ( nstimuiated)
receive  H2O vehicle; final Incubation volume is 250 L. Incubation (4
hours) proceed as described  above. Assay Is to be terminated by
centrifuging plates 5 minutes at room temperature, 1600 rpm  (4033 g);
supernatants are then transferred to clean 96 well plates and store at -80
C until  analyzed for human TNF-a by a commercially available ELISA kit
(Biosourc #KHC3015,  Camarillo, Ca.). The calculated iCro value is the
concentration of the test cc pound that caused a  50% decrease In the
maximal TNF-a production. . While particular embodiments of the present
invention have been III strated and  described, it would be obvious to
those skilled In the art that various other changes and  modifications can
be made without departing from the spirit and scope of the invention. It is
therefore Intended to cover In the appended claims all such changes and
modifications that are  within the scope of this invention. I 58 2 0 MAR
2006 WO 03/024970 What is claimed is: PCT/US02/30134 1. A compound,
including all enantlomeric and diasterlomeric forms anc pharmaceutically
acceptable salts thereof, said compound having the formula: wherein R is:
a) hydrogen;  b) -O[CHz]kR3; or c) -N R4aR4b; R3 is substituted or
unsubstituted C1-C4 alkyl, substituted or unsubsti uted cyclic
hydrocarbyl, substituted or unsubstituted heterocyciyl, substituted or
nsubstituted aryl,  substituted or unsubstituted heteroaryl; the Index k Is
from,0 to 5; We and Rob are each independently:  



a) hydrogen; or b) _[C(ReaRsb )]kRsl each R6e and R5b are Independently
hydrogen, -OR7, -N(R7)2, -CO2 ', -CON(R')2i C1-C4  linear, branched, or
cyclic alkyl, and mixtures thereof; RB Is -OR7, -N( k7 )2, -C02R', -
CON(R')2; substituted or unsubstituted C1-C4 alkyl, substituted or un
ubstituted aryl, or  substituted or unsubstituted heteroaryl; R7 Is
hydrogen, a water-soluble cation, C1-C4 alkyl,  or substituted or
unsubstituted aryl; the Index x is from 0 to 5; R' is: a) substituted or
unsubstituted aryl; or b) substituted or unsubstituted heteroaryl; We and
R2b units are each independently selected from the group c nsistlng of:  a)
hydrogen; b) -O(CH2)JRs;  c) -(CH2)jNR9eRab;  d) -(CH2)ICO2R10;  e)
-(CH2)J0002R10 f) -(CH2)JCON(R10)2; ~ 59 21 MAR 2006 WO 03/024970
PCT/US02/30134 g) two Rea or two R 1' units from the same carbon atom can
bet ken together to  form a carbonyl unit; h) one R2' and one R2b are taken
together to form a double bon ; I) one Rea and one R2b are taken together
to form a substituted or unsubstituted ring  comprising from 4 to 8 atoms,
said ring selected from the gr up consisting of: carbocyclic;
heterocyclic;  aryl; heteroaryl;  bicyclic; and  heterobicyclic; J) and
mixtures thereof; I R8, Roa, Reb, and R10 are each Independently hydrogen,
C1-C4 alkyl, Ind mixtures thereof;  R9a and Feb can be taken together to
form a carbocyclic or heterocyc is ring comprising  



from 3 to 7 atoms; two R10 units can be take together to form a carb cyclic
or heterocyclic  ring comprising from 3 to 7 atoms; J is an Index from 0 to
5; m Is an I dex from 1 to 5, n Is  an Index from 1 to 5; m + n = from 2 to
6. 2. A compound according to Claim 1 having the formula: wherein R Is: I)
an ether having the formula -O[CH2]kR3; or  II) an amine having the formula
-NR4aR4b; R3 is substituted or unsubstituted aryl;  R4a and Rob are each
Independently:  a) hydrogen; or b) _[C(ReaReb )) R6; each R5a and R5b are
independently hydrogen, C1-C4 linear, branche  C02R', -CON(R7)2, and
mixtures thereof; R Is substituted or unsut  substituted or unsubstituted
aryl; R7 Is hydrogen, a water-soluble car  index x Is 0 to 5; I, or cyclic
alkyl, - 3tituted C1-C4 alkyl,  on, or C1-C4 alkyl; the 60 2 0 MAR 2006 WO
03/024970 PCT/US02/30134 R' Is selected from the group consisting of
4-fluorophenyl, 2,4-difluor phenyl, and 4- chiorophenyl; each RZa or R2b
unit is Independently selected from the group consist) g of:  a) hydrogen;
b) -O(CH2)1RB;  c) -(CH2)INReaRb; and  d) -(CH2)JCO2R10;  j Is 0. 3. A
compound according to Claim 2 wherein RZa or R2b IS -CO2H, -C  -CON(CH3)2..
4. A compound according to Claim 2 wherein Rea or Ra" has the formula  and
R9b are taken together to form a ring selected from the group co
morpholinyl, piperidinyl, piperazinyl, and cyclohexyl; the Index J is 0. 



CH3i -CONH2, or -(CH2)1NR9ORsb; Rea  sisting of 5. A compound according to
any of Claims 1-4 wherein R' is 4-fluorophonyl; R Is an ether  unit
selected from the group consisting of phenoxy, 2-fluorophenoxy,
3-fluorophenoxy, 4- fluorophenoxy, 2,6-difluorophenoxy, 2-cyanophenoxy,
3-cyanopheno y, 2 trifluoromethylphenoxy, 4-trifluoromethylphenoxy,
2-methyiphenoxy, -methylphenoxy,  2,4-dimethylphenoxy,
3-N-acetylaminophenoxy, 2-methoxyphenoxy, -methoxyphenoxy,  and
3-benzo[1,3]dioxol-5-yl; or R Is an amino unit selected from the group
consisting of 1- (S)-phenyiethylamino, I .(S)-(4-fluorophenyl)ethylamino,
1-(S)-(2-am nophenyl)ethyiamino,
1-(S)-(2-methylphenyl)ethyiamino,1-(S)-(4-methylphenyl)ethyiamino 1-(S)-(4-
methylphenyl)ethyiamino, 1-(S)-(4-propanesulfonylphenyl)ethylamin ,
1-(S)-(3- benzo[1,3]dioxol-5-yl)ethylamino,
1-(S)-(pyridin-2-yl)ethylamino,1-( )-(pyridin-3- yl)ethylamino,
methylamino, ethylamino, propylamino, cyciopropyla ine, cyclopropyl-
methylamino, tertbutylamino, 1-(S)-(cyciopropyl)ethyiamino,1-(S)-(
yclopropylmethyl)- ethylamino, 1-(R)-(a)-(cerboxy)benzyIamino,
and1-(S)-(a)-(methyi)b nzylamino. 6. . A compound according to Claim 1
having the formula: 61 2 0 MAR 2006 WO 03/024970 PCT/U502/30134 wherein R
is: 1) an ether having the formula -O[CH2]kR3; or  11) an amine having the
formula -NR 4aR4b; R3 Is substituted or unsubstituted aryl;  R4a and Rob
are each independently:  a) hydrogen; or b) -[C(RSaReb )]xR6; each Rya and
R5b are Independently hydrogen, -OR7, -N(R7)2, -COW, -CON(R7)2, C1-C4
linear, branched, or cyclic alkyl, and mixtures thereof; Rq Is -OR', -
(R7)2, -CO2Rr, - CON(R7)2; substituted or unsubstituted C1-C4 alkyl,
substituted or un ubstituted aryl, or  substituted or unsubstituted
heteroaryl; R7 is hydrogen, a water-soluble cation, C1-C4 alkyl,  or
substituted or unsubstituted aryl; the Index x is from 0 to 5; R' Is
selected from the group consisting of 4-fluorophenyl, 2,4-difluo ophenyi,
and 4- chlorophenyl; 



each Rea or R2b unit Is Independently selected from the group consisting
of:  a) hydrogen; b) one Rea and one R2b are taken together to form a
substitute or unsubstituted ring  comprising from 4 to 8 atoms, said ring
selected from the g up consisting of: 1) carbocyclic;  11) heterocyclic;
Ili) aryl;  iv) heteroaryl;  v) bicyclic; and  vi) heterobicyclic; c) one
Rea and one R2b are taken together to form a double bo d;  d)
-(CH2)jNR9aR8b; and e) -(CH2)jC02R10;  Jis0. 7. A compound according. to
Claim 6 wherein R1 Is 4-fluorophenyi; R I  from the group consisting of
phenoxy, 2-fluorophenoxy, 3-fluorophe an ether unit selected  oxy,
4-fluorophenoxy, 62 2 0 MAR 2006 WO 03/024970 2,6-difluorophenoxy,
2-cyanophenoxy, 3-cyanophenoxy, 2-trifluoromi  trifluoromethylphenoxy,
2-methylphenoxy, 4-methylphenoxy, 2,4-dim  acetyiaminophenoxy,
2-methoxyphenoxy, 4-methoxyphenoxy, and 3.  or R Is an amino unit selected
from the group consisting of 1-(S)-phE
(4-fluorophenyl)ethylamino,1-(S)-(2-am inophenyi)ethylamino,
1-(S)-methyiphenyl)ethyiamino,1-(S)-(4-methylphenyl)ethylamino,
methylphenyl)ethyiamino, 1-(S)-(4-propanesulfonylphenyl)ethylamin(
benzo[1,3]dioxol-5-yl)ethyiamino, 1-(S)-(pyrldin-2-yl)ethylamino, 1-(S
yl)ethylamino, methylamino, ethylamino, propylamino, cyciopropylarr
methylamino, tart-butyiamino,1-(S)-(cyclopropyl)ethylamino,1-(S)-(c
ethylamino,1-(R)-(a)-(carboxy)benzylamino, and 1-(S)-(a)-(methyl)bi 8. A
compound according to Claim I having the formula: Rif PCT/US02/30134
9thyiphenoxy, 4- 



9thylphenoxy, 3-N- berizo[1,3]dloxoi-5-yi;  nyiethyiamino, 1-(S)- 2 ,,
1-(S)-(3- )-(pyrldin-3- ine, cyciopropyi- yciopropylmethyi)- inzylamino.
wherein R Is: 1) an ether having the formula -O[CH2]kR3; or  11) an amine
having the formula -NR4aR4b; R3 Is substituted or unsubstituted aryl;  R48
and Rob are each Independently:  a) hydrogen; or b) -[C(R68R6b )].R6; each
R6a and R6b are independently hydrogen, -OR', -N(R')2, -CO2 -CON(R')2;
C,-C4  linear, branched, or cyclic alkyl, and mixtures thereof; Re Is
hydroge , -OR', -N(R')2, - C02R7, -C0N(R')2; substituted or unsubstituted
C1-C4 alkyl, substituted or unsubstituted  aryl, or substituted or
unsubstituted heteroaryl; R' Is hydrogen, a wa er-soluble cation, Cj- C4
alkyl, or substituted or unsubstituted aryl; the index x Is 0; R1 is
selected from the group consisting of 4-fluorophenyl, 2,4-diflu ophenyl,
and 4- chlorophenyl; each Rea or R2b unit is independently selected from
the group cons) ting of.  a) hydrogen; 63 2 0 MAR 2006 WO 03/024970 b) one
Rea and one R2b are taken together to form a substituted  comprising from 4
to 8 atoms, said ring selected from the gn  i) carbocyclic; il)
heterocyclic;  111) aryl;  iv) heteroaryl;  v) bicyclic; and  



vi) heteroblcyclic; c) one Rte and one R2b are taken together to form a
double bor  d) -NRaRb; and e) -C02R'0;  R" 1) -[C(R12)2]p(CH=CH)gR12;
wherein p Is from 0 to 12; q Is from  ii) -C(Z)R12; III) -C(Z)2R12;  iv)
-C(Z)CH=CH2;  v) -C(Z)N(R12)2;  vi) -C(Z)NR12N(R1x)2;  vii) -CN; viii)
-CNO; ix) -CF3, -CCI3, -C6r3;  Z) -N(R12)2; xl) -NR12CN;  xii)
-NR12C(Z)R12;  xiii) -NR12C(Z)N(R12)2;  xiv) -NHN(R12)2;  xv) -NHOR12;
xvi) -NCS; xvii) -NO2;  xviil) -OR12;  xix) -OCN; xx) -OCF3, -OCCI3,
-OCBr3; xxi) -F, -Cl, -Br, -I, and mixtures thereof;  xxii) -SCN; xxlii)
-SO3M;  xxiv) -OSO3M;  xxv) -SO2N(R12)2; PCTIUS02/30134 or unsubstituted
ring  up consisting of: d; O to 12; 



64 1 0 MAR 2006 WO 03/024970 PCT/US02/30134 xxvi) -S02R12;  xxvil) -P(O)H2;
xxvili) -P02; xxix) -P(O)(OH)2; xxx) and mixtures thereof; wherein R12 Is
hydrogen, substituted or unsubstituted C1-C20 linear, ranched, or cyclic
alkyl, C8-C20 aryl, C7-C20 alkylenearyl, and mixtures thereof; M is by
rogen, or a salt  forming cation; Z Is =0, =S, =NR12, 9. A compound
according to Claim 8 wherein R1 Is 4-fluorophenyl; R I an ether unit
selected  from the group consisting of phenoxy, 2-fluorophenoxy,
3-fluorophe oxy, 4-fluorophenoxy,  2,6-difluorophenoxy, 2-cyanophenoxy,
3-cyanophenoxy, 2-trlfluoro thyiphenoxy, 4- trifiuoromethylphenoxy,
2-methyiphenoxy, 4-methylphenoxy, 2,4-di ethylphenoxy, 3-N-
acetylaminophenoxy, 2-methoxyphenoxy, 4-methoxyphenoxy, and
benzo[1,3]dioxoi-5-yI;  or R Is an amino unit selected from the group
consisting of 1-(S)-ph nylethylamino, 1-(S)- (4-fluorophenyl)ethylamino,
1-(S)-(2-aminophenyl)ethyiamino, 1-(S) 2- methylphenyl)ethylamino,
1-(S)-(4-methylphenyl)ethylamino, I -(S)-( - methylphenyl)ethylamino,
1-(S)-(4-propanesulfonylphenyl)ethylamin , 1-(S)-(3-
benzo[1,3]dioxol-5-yl)ethylamino, 1-(S)-(pyridin-2-yl)ethylamino, l-(
)-(pyridin-3- yl)ethylamino, methylamino, ethylamino, propylamino,
cyclopropyla ine, cyclopropyl- methylamino, tert-butylamino,
1-(S)-(cyclopropyl)ethylamino, 1-(S)-( yclopropyimethyl)- ethylamino,
1-(R)-(a)-(carboxy)benzylamino, andl-(S)-(a)-(methyl)b nzylamino. 10. A
composition comprising: a) an effective amount of one or more compounds,
including a I enantiomeric and  diasterlomerlc forms and pharmaceutically
acceptable salts thereof, said  compound having the formula: wherein R Is:
a) hydrogen;  b) -O[CHZ]kR3; or 65 2 0 MAR 2006 WO 03/024970 



PCT/US02/30134 c) _NR4aR4b; R3 is substituted or unsubstituted C1-C4 alkyl,
substituted or nsubstituted  hydrocarbyl, substituted or unsubstituted
heterocycly, substituted or unsubstituted  aryl or alkylenearyl,
substituted or unsubstituted heteroaryl alkyleneheteroaryl;  the index k is
from 0 to 5; R4a and Rob are each Independently:  a) hydrogen; or b)
_[C(ReaReb )]R6; each R62 and Rab are independently hydrogen, -OR7, -N(R7 ,
-C02R7, - CON(R7)2; C1-C4 linear, branched, or cyclic alkyl, and mixtures
thereof; R is  hydrogen, -OR7, -N(R7)2, --C02R~, -CON(R7)2; substituted or
unsubstituted C1-C4  alkyl, substituted or unsubstituted aryl, or
substituted or uns bstituted heteroaryl;  R7 Is hydrogen, a water-soluble
cation, C1-C4 alkyl, or substl uted or unsubstituted  aryl; the Index x Is
from 0 to 5; R' is: a) substituted or unsubstituted aryl; or b) substituted
or unsubstituted heteroaryl; Rea and R2b units are each Independently
selected from the roup consisting of:  a) hydrogen; b) -O(CH2)1R8;  c)
-(CH2)1NReaReb;  d) -(CH2)JCO2R10;  e) -(CH2)10002R10  f) -(CH2)jCON(R10)2;
g) two Rte or two R2b units from the same carbon ato can be taken  together
to form a carbonyl unit; h) one Rea and one R2b are taken together to form
a s bstituted or  unsubstituted ring comprising from 4 to 8 atoms, s d ring
selected from  the group consisting of: i) carbocyclic;  il) heterocyclic;
iii) aryl; IV) heteroaryl;  v) bicyclic; and  



vi) heterobicyclic; i) and mixtures thereof; 66 Y J P 2 0 MAR 2006 R8, R9a,
R9b, and R10 are each independently hydroger  thereof; R9a and R9b can be
taken together to form a c  ring comprising from 3 to 7 atoms; two R10
units can b  carbocyclic or heterocyclic ring comprising from 3 to 7  to 5;
m is an index from 1 to 5, n is an index from 1 to b) one or more.
pharmaceutically acceptable excipients. , C1-C4 alkyl, and mixtures
rbocyclic or heterocyclic  take together to form a atoms; j is an index
from 0  ; m + n = from 2 to 6; and 11. A compound as claimed in any one of
claims 1 to 9 or a composition as claimed in claim 10 for use in medicine.
5 12. Use of a compound as claimed in any one of claims 1 to 9 or 0
composition as claimed in claim 10 in the manufacture of a medicament for
controlling th inflammatory cytokines. t' extracellular release of 67 


