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RELEASE OF | NFLAMMATORY CYTOKI NES FI ELD OF THE | NVENTI ON The present

i avention relates to conpounds which inhibit the extracellular rel ease of
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hi gher ‘Pﬁ%ﬁg di sease states. The present | nventi on® ?ﬂWﬁﬁ@?w?elates to
conp03|t|ons conprising said conpounds and nethod for preventing, abating,
or otherwi se controlling enzynes which are understood to be the active
conponents responsi ble for the herein described di sease states. BACKGROUND
OF THE | NVENEH(POURBE WHRcH INMBITHE RetEhsB B INEARMANBRY @FraiRESt or - a ( TNF-a)
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f or mul a: disease (IBS), septic shock, cardiopulmonary dysfunction, acute respiratory disease, cachexia,

and therefore responsible for the progression and manifestation of human disease states.

There Is therefore a long felt need for compounds and pharmaceutical 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 been 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 alia, 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, sald compounds having
the formula: '
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2 0 MAR 2006 WD 03/024970 (RZ}?~mW4' ~ i | (M wherein R Is: aénhmgﬁqgﬁn;
b) -QICH2)KkR3; or c) -NR4aR4b; R3 |Is substituted or unsubstituted Cl-C4
al kyl, substituted or unsubstituted cyclic hydrocarbyl substituted or
unsubstituted heterocyclyl, substituted or unsubstituted aryl, substituted
or unsub¥ABEHY heteroaryl; the Index k Is fromO to %Sﬂﬂé%B%ﬁﬂ 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; Cl1-C4 linear, branched, or cyclic alkyl, and m xtures thereof; Re
I s hydrogen, -OR7, -N(W,, -C02R7, o CON(R7)2; substituted or unsubstituted
Cl-4 al kyl, substituted or unsubstltured\aryl, or substituted or
unsubstituted heteroaryl; R7 Is o} en,Hg#éater-soluble cation, Cl-C4
al kyl, or substituted or unsubstit ¥nthe index x Is fromO to 5;
Rl is: a) substituted or unsubstitufed yl; or b) substituted or
unsubstituted heteroaryl; eand its are each Independently sel ected
fromthe group consisting bf: @g(pe Y gnll1lb) -QCH2)1RS;

R

wherein R is:
a) hydrogen;
b) —O(CH,)R%; or
C) _NR4aR4b;

R? Is substituted or unsubstituted C,-C, 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 &;
R* and R* are each independently:

a) hydrogen; or ’

b)  -C(R¥R™)LR"
each R* and R® are independently hydrogen, —OR7, -N(R")z, —COzR’, ~CON(R")z; C1-C, linear,
branched, or cyclic alkyl, and mixtures thereof; R® is hydragen, —OR’, ~-N(R")z, ~-CO.R’, —
CON(R"),; substituted or unsubstituted C4-C, alkyl, substituted or unsubstituted aryl, or substituted
or unsubstituted heteroaryl; R Is hydrogen, a water-soluble cation, C;-C4 alkyl, or substituted or
unsubstituted aryt; the index x is from 0 to 5;
R'is:

a) substituted or unsubstituted aryl; or

b) substituted or unsubstituted heteroaryl;
R?and R® units are each independently selected from the group consisting of:

a) hydrogen;

b) ~O(CHR";

c) ~(CH)NR*R®;

d) ~(CHz)COR";

e) —(CH2)10C02R1°

) —(CH)CONR");

a) two R® or two R® units from the same carbon atom can be taken together to
form a carbonyl! unit;

h) one R? and one R® are taken together to form a double bond;

i) one R? and one R® are taken together to form a substituted or unsubstituted ring

comprising from 4 to 8 atoms, said ring selected from the group consisting of:
i) carbocyclic;



c) -(CH2) INReaRob; d)-( CH2) LOCRRL0; e)- (CH2) 10002R10 f) - (CH2) 1c0R( Yéfh %0
ken together to g)two R2a or two RZb units fromthe same carbon atom can be
hyform a carbonyl unit; d; one Rea and one R2b are taken together to forma
doubl e bo&i@%ﬁ% e and one R2b are taken together to forma substituteor
unsubsti t MAY conprising from4 to 8 atons, said rPAYU¥RPYSted from
the gr up consisting of: |) carbocyclic; 2 0 MAR 2006 WD 03/024970
PCT/ US02/ 30134 |i) heterocyclic; iii) aryl; 1v) heteroaryl; v) bicyclic;
and vl) heterobicyclic; j) and m xtures thereof; R3, R9a, R9b, and R10 are
each Independentlt{) hy dyd ic;Cl- C4 al kyl, and mxtures thereof; R9a and
Feb can be taken i__oget her 1o forma carbocyclic or heterocyclic ring
conprising from 3li} o 7a"ﬁ’tpms;_ two R10 units can be take together to forma
car bocyclic or heiver oclyatdrdagyliri.ng conprising from3 to 7 atons; j |Is an
I ndex fromO to Sv) M | §icyafd; dnddex from1l to 5 nis an Index fromto 55 m+
n=from 2to 6. ﬁ‘gno?ﬂ?‘{’°b?°§§}§;pt of the present Invention relates to
pharmaceutical cormpositions which can deliver the conpounds of the present
i nvention tola hufdMiyerenting®e nmanmal , sai d conpositions conprising:

R®, R R™, and R™ are each independently hydrogen, C-C, alkyl, and mixtures thereof; R* and

R can be taken together to form a carbocyclic or heterocyclic ring comprising from 3 to 7 atoms;

two R units can be take together to form a carbocyclic or heterocyclic ring comprising from 3 to 7

atoms; | Is an Index from 0 to 5; m Is an Index from 1 to 5, n is an index from 1 to 5; m + n = from

2t06.

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, sald 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 detalled description and the appended
claims. All percentages, ratios and proportions herein are by weight, unless otherwise specified.

All temperatures are in degrees Celslus (° 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 DESCR IPTION OF THE INVENTION
The present invention relates to compounds which are capable of mediating, controlling or

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 varlety
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 hydrocarby! are the heterocycles which are described herein below. Examples of various
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a) an effective amount of one or nore of the conpounds according t? tng 2006
present Invention; and b) one or nore pharnaceutically acceptable 0" MAR
exci pi ents. A further aspect of the present Invention relates to mnethods
for contraqll g gne or nore Inflammtory cytokine nediated or inflamratory
cyt oki ne ﬁﬁﬂﬁ P8 manmmal i an di seases or  conditions, sBFHUMREHSH
conprising the step of admnistering to a human or higher mammal and

ef fective anount of a conposition conprising one or nore of the conpounds.
according to the present invention. These and other objects, features, and
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" hydr oc arikpInon-firsitirgekanite oheie imcluels: pgiolyl, 261pgrevii, SHipmidlyl, eyrazvyl, 8ty whi ch I's
conpr | Segn fafzolﬁ% ) {ﬁaz’éFyf?'iT.‘é 4%90&%&&9@%@{09”524 bRlaktile GHWyAV, BH- t he term

hydr ocar

: i
O e Bl s o e e RS SO SRE, oY BTk D
hydr ocar thtoxapinyk 2H-1.Broxazid, freoresiny, r@rp@@lmu ageningla prepiny, 45-t2-tasepliypheny | |

cycl ohexyhenycdHinden{i Q:Péb(iofura?myl7lsd$bﬁﬂafuhﬁillhmdbwpfsw{naolﬂ. 1H}indolbenmoxazoll,, and
napht h- 2. 21 I1 beH&S}réﬁgleﬂnn\ergh isﬁ%‘nlaﬁyldﬂﬁaﬁhﬂ)}l 90 19ffbe m&rnWﬁErmﬂIn" are the

aromatic (ar
yrrohnyl quinoxalinyl, furanyl, thiophenyl, benzimidazolyl, and the like each of which can be

substituted or unsubstituted.
An example of a unit defined by the term “alkylenearyi” is a benzyl unit having the formula:

_%O

whereas an example of a unit defined by the term “alkyleneheteroaryl” is a 2-picolyl unit having the

formula:

The term “substituted” is used throughout the specification. The term “substituted” is
defined herein as “encompassing moietles or units which can replace a hydrogen atom, two
hydrogen atoms, or three hydrogen atoms of a hydrocarbyl molety. Also substituted can include
replacement of hydrogen atoms on two adjacent carbons to form a new molety or unit.” For
example, a substituted unit that requires a single hydrogen atom replacement includes halogen,
hydroxyl, and the like. A two hydrogen atom reptacement includes carbonyl, oximino, and the like.
A two hydrogen atom replacement from adjacent carbon atoms Includes epoxy, and the like.
Three hydrogen replacement includes cyano, and the like. An epoxide unit is 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
alia, aromatic ring, alkyl chain, can have one or more of the hydrogen atoms replaced by a
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carbocyclic rings, non-limting exanples of which include cyclopr'éggyw‘12006
cycl obut anyl, cycl opentanyl, cycl ohexane, cycl ohexenyl, cycl oheptanyl,

bl cycl o-[0. 1. 1] -butanyl, bicycio-[0.1.2]-pentanyl, bicyclo- [0.1.3]- hexanyl
(thujanyl&, b| cIo [ O. 2, 2] - hexanyl, bicycio-[0.1.4]-he tan§; éca nyl ),

bi cyci o-| Tfy eptanyl (norboranyl) bi cyci o-[0. 2. 4]

(caryophyllenyl) spi ropent anyl , diciyci opentanespiranyl, decallnyl,
phenyl, benzyl, naphthyl, Indenyl, 2Hindenyl, azulenyl, phenanthryl,
anthryl, fluorenyl, acenaphthylenyl, 1,2,3,4-tetrahydronaphthal enyl, and

the | ' kesubﬂ‘lﬁ‘en& 8/ Bn ahﬁdiew i9846rb8d ad "&‘iblsﬂ!&i&ﬁ aRGHuhhb& loPBhydfogehatorey may v ) and

non- tlc [ i in ons | I h | ncl ude:
pyrr oI y ?P‘-a?)eér Fg Ie\g& “}X}'P%F J IS a subsﬂu‘eldg%ﬂﬁfcMO&Ehcc}%gwm@
| m dazol 9lmet_[nylzs-agziqoaqc§m@|sy|“ subftntge qulliyld@[tﬂssguanlql@ww 6|ay=fubstltuted Csalkyl

oxazoyl , ini?,afd pxabbxgiyiding is 2 tdulpsiuten bterodtunityy Traeriglibwin@éde pgn-miting - one- y|

pyridi nylaxarn?:)ég 'o%ﬁé WHidh carPdeRe sl d rdp)akbemdYioAR lirBYen atoris IVREN & Rydtocarbyt Ll aZi nyl

4H 1, 2- pXaZ! Qy i -oxa2|nyl, 1, 4- oxazl nyl, norpholinyl, azepinyi,
oxepi nyl g5 dzascﬁ” Vs i ndenyl 2H- I ndenyl , benzof uranyl ,

| sobenzobur anf¢®' izla(@UFW)qR1§Hh¢fﬁ@|Bi9;f'I°m Oto 12: pisdfomAte 1Benzoxazol yi

2H 1- benx)opyr‘mmh12 qui nol i nyl, isoqui nolinyl, qulnazollnyl

2H 1, 4- b zox%% pyrrolldinyl, pyrrolinyl, qulnoxahinyl, furanyl,
thlopheny e 2 nldazolyl and the |like each f which can be substituted
or unsub¥ it uisl ﬂﬂﬁexanple of a unit defined by the term "al kyl enearyl "

is a bengyl uxmnNﬁ%&mng the formula: -CFiz whereas an exanple-of a unit
defi ned biy thQ:(i)ﬁRT*N(FI_z@P ), Kyl eneheteroaryl” Is a 2-plcolyl unit having the

f or mul a: dN? he term "substituted” Is used throughout t he
speC|f|c ion he term "substituted" is defined herein as "enconpassing
moi et i esVily uriN& whi ch can replace a hydrogen atom two hydrogen atons,

or threeixhydr @FeRCal, 888 of a hydrocarbyl noiety. Al so subtituted can

I ncl ude pal epl nt of hydrogen atonms on two adjacent carbons to forma
neM/nnlet or ﬁ;ﬁ For exanple, a substituted unit that requires a

singl e h 0n1rep|acenent I ncl udes hal ogen, hydroxyl, and the |iKke.
A two hyd@ogeﬂ“ﬁiﬁﬁﬁ?eplacenent I ncl udes carbonyl, oximno, and the |ike.
A two hydmpgenuakmgnmﬁnlacenent from adj acent carbon atons includes ep xy,

and the 1&5 e hydrogen replacenent includes cyano, and the like. An
epoxi de un|t ;kanple of a substituted unit which requires repl acenent
of a hde@gen ron adj acent carbons. The term substituted is used

t hr oughowti) t heNg$ esent specification to indicate that a hydrocarbyl noiety,
inter aklig, aoymatic ring, alkyl chain, can have one or nore of the
hydrogenxa&onﬁxgﬁplaced by a 4 2 0 MAR 2006 WO 03/024970 PCT/ US02/ 30134

xix) -OCN;
XX) -OCF3, -OCCls, -OCBrs;
xxi)  -F,-Cl, -Br, -, and mixtures thereof,

xxi)  -SCN;

xxii)  -SOsM;
xxiv) -OSO;M;
xxv)  -SON(R');
xxvl) -SO.R'%
xxvii) -P(O)Hy;
xxviil) -PO;

xxix) -P(O)OH).;
xxx)  and mixtures thereof;



substituent. When a noiety is described as "substituted" any nu f e
Hydrogen atoms may be replaced. For exanple, 4-hydroxyphen§| isqb(!z:nmR 20
"SUbStLt?tfd a&oggtifkc?rbocyclic ring", (N, N dinethyl-5-am no)octanyl I's
a " substitute al kyl unit, 3 guanldlno ropyl Is "substltuted C3 alk
unit," an&mﬂ’@ﬁpﬂ%xypyrldlnyl s a "SUbStIPUtgé heteroa??*nﬁﬁﬁ? The d
follomﬁng a enon-limting exanples of units which can serve as a

repl acenent for hydrogen atons when a hydrocarbyl unit is described as
"substituted."” |) [ C(R12) 2] p(CH=CH) gR12; wherein p is fromO to 12; q is

from O tgobey gt i hyddadn, Blisiituted bknsdbsikAddld-C.d ividar BrahbHeti-dCiRic albyk, C¢-Z) N(R12) 2;
Vi) - Z)‘ﬁiﬁlz Z ] )
R ierd b vl ke e S G OP
XV) - NHO%_GZ-NR’@Aa)\d N@gres)th,erqo; _a\@le sqlt/foming cefiens ncquexﬁodw )- OCF3, - QOO 3i
- OCBr 3; ' po¥dssiarhy; catcih, madiésium, kmmamigh, mhaihaies t her eof ; xxii)-SCN, Xxili)- SGBM

XXI V) - OS@M X Yiest ég&%ﬂﬁ%@%ém AT asHARLB; reidisy ﬂ'oinBVePcfoQ)pHg\i:ls sukaid 1) - PO2;
xxl x) - P(O §
for Inhibiting release of inflammatory cytokines, said compounds having the formula:

(\[C(R"")dm
N\_/[C(Rz’)zln

/ AN

=L

R

R1

R is a substituent at the 2-position of the pyrimidin-4-yi portion of the general scaffoid, said

R unit is:
a) an ether having the formula ~O[CHz)R?; or
b) a primary or secondary amino unit having the formula -NR**R*;

wherein R® Is substituted or unsubstituted C,-C, 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 varlous aspects of R units according to the present invention
wherein R is an ether having the formula —O[CH,)(R®. However, the formulator Is not limited to the
herein exemplified iterations and examples.

A) R units encompassing ethers having the formula —OR® (the index k equal to 0) and Rlis
substituted or unsubstituted aryl.

i) One iteration of this aspect of R comprises ethers having the formula -OR®and

RS 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 like.

i) Another iteration of this aspect of R comprises ethers having the formula -OR?
and R is substituted or unsubstituted aryl. This iteration includes the following
non-limiting examples: 2-methylphenoxy, 3-methylphenoxy, 4-methylphenoxy,
2,4-dimethylphenoxy, 2-cyanophenoxy, 3-cyanophenoxy, 4-cyanophenoxy, 4-
ethylphenoxy, and the like.

iii) A further iteration of this aspect of R comprises ethers having the formula ~-OR®
and R is substituted or unsubstituted aryl. This iteration includes the following
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xxx)and m xtures thereof; 5 2 0 MAR 2006 WO 03/ 024970 PCT/ US02/ 3%@4 006
wherein R12 is hydrogen, substituted or unsubstituted C1-C20 | rMARZ
branched, or cyclic alkyl, Ca- C20 aryl, C7-C20 al kyl enearyl, and m xtures
t her eof ; | s, hydrogen, or a salt formng cation; Z1ls =Q __ =S, =NR12, and
i xt ur es M%‘Pé’é&" Suitable salt forning cations IncludePCYB¥REM341i ¢ hi um
potassium cal cium rmagnesi um amonium and the |ike. The first aspect of
the present Invention as a whole, relates to novel conpounds suitable for
inhibiting rel ease of inflammatory cytokines, said conpounds having the

formula: N ((R-hl myn hefifidyShdhpfes: (Brlefhydky)phenstyl qelﬂ@ﬂ{oxﬁﬂheﬁdk?, (&-posi tion of the
pyrimdin-4-yl portion pg\f th%@en%@?l s]c€ffo g_ m}s%alI ?f[dio@l-k'-g'éndlt . a) an

et her having the fMieRPeiengy. GildaceMlamgplppsnoyy. R i S ary am no
unit having the fdkerul a - NR4AaR4b; wherein R3 |Is substituted or

unsubst i gjut ek gaits 6fbompdeithg etseriRbing b REMIM —ORTLHb Rtiéxtkisea o) eid R is

hydr ocar byl , su |t ituted heterocyclyl, substituted or
R

unsubsti tuted or_unsubst i éut d h§t & Oafﬂlbhs the I'ndex k
I's from0 tois. THdIrstarplionpiiys apect phfbcomarses gL SRUEME TR URi 'S accor di ng
to the present i nRistunsubstituiducheteionryR This iteration includestipfoliaying ea-imipgnl a
- O CH2] kR3.  HOWeV @ amdiddepyifaiifialy bydinidinsa- Qyridin-251 p9stint- Dyl pyedin-43ghy apid n |
exenplified iterat Iaﬂljges and exanples. A) uni ts enconpassi ng et hers having
the formila -OR3 ("f ‘index k equal to 0) and R3 is substi ut%i or
unsubst i t ut edi ar yIA seggnd dtpration pithis aspest o camprises et bevingrtheoEIRTRses et her s
havi ng the for mul and RS susklutedtdterdarys Thistiterationdratiudes thafallebipg nerdimitihgar yl . Thi s
[ teration | ncl udegydifed SbiAihiane: erdiuiikd.ng exarjz)l e of Ez phgg"xy’ |

- uor opnenoxy,, - uor opneno uar o (3] , g-%l 8 enoxy,
3-triflubkonet %%‘ﬁ%%?g?gefﬁef? @(’1"9 g‘&”&ﬂ@? ﬁ@&%&eﬁdi@ ek b oghisk tp :‘jﬁnuor onet hyl
phenoxy, and i $ubstitited or Ansybstimtedjatykr at i on of this aspect of R conprises
et hers havi ngy and ARfstltératior Bethib hepbe df REomprsdshhbisthatigahefoyiula -DIEHSR’ t er at i on
| ncl udes the foll }\% Rgiﬁ s rbgﬂﬁtgd ﬂhﬁéugaltufd&%g@}ogﬁlﬂ TRis &Y InBB sy .
3- et hyl phenoxy, 4-Tret le'p enox)?/ . - -
following hon-limiting examples: pyrimidin-2-yl, pyrimidin-4-yl, 2-aminopyrimidin-4-
yl, 4-aminopyrimidin-6-yi, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, and the like.

ii) A second iteration of this aspect of R wherein R Is an ether having the formula
—OCH,R® and R® Is substituted or unsubstituted alkyleneheteroaryl. 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 —OR? (the index k squal to 1) and R%is
substituted or unsubstituted C,-C, alkyl.

i) A first iteration of this aspect of R is an ether having the formula -OR*and R%is
unsubstituted C,-C, linear, branched, or cyclic alkyl. This iteration includes the
following non-limiting examples: methyl, ethyl, isopropyl, (S}-1-methypropyl, and
the like.

ii) A second iteration of this aspect of R is an ether having the formula -OR*and R®
Is a substituted C4-C, linear, branched, or cyclic alkyl. This iteration includes the
following non-limiting examples: 2-methoxyethyl, (S)-1 -methy-3-methyoxypropyl,
and the like. '

The following are the various aspects of R units according to the present invention

wherein R is an amine having the formula -NR*R*®, R** and R* are each independently:

a) hydrogen; or

b) _[C (R53R5b )]XRS;



the formula -OR3 des the follow ng -nethyiphenoxy, 2,4-dinethyl phenoxy,

2- cyanophenoxy, 3-cyanophenoxy, 4-cyanophenoxy, 4 ethyi phenoxy, anhd kR 2006
ltke. 1) A further iteration of this aspect of R conprises ethers havin the
formula -OR3 and R3 is substituted or unsubstituted aryl. This iteration

I ncl des MYRO¥%B#dwing 6 2 0 MAR 2006 WD 03/ 024970 PCT/ $03(34134
non-limting exanples: (2-nethyoxy)phenoxy, (3-nethoxy)phdnoxy, (4-

met hoxy) phenoxy, 3-[(N-acetyl)am no] phenoxy, 3-benzo[1l, 3]~i oxoi-5-yi, and
the like. B) R units enconpassing ethers having the formula -OR3 (the

| ndex k- gadigdse dn@ R@)aigeqr%}%p&%eriﬂ?hydﬁnﬂg?’lsléliwl\ﬁﬂﬁz?r-c@zw,u-@@k-tl'\t' iced, heker oaryl . i)

Afirst iteration o I s aspect of R conprises,e S ngtheforrmla

- OR3" and Prapghes.or el Al ‘F"tdu"f"gﬁe%t&f' &P&'ﬁy SR '2353 ’t“&@gzl—o 2l¥7lhf:| udes the folic
| wi ng nGANIR hisubstityted oxunsyhistitated Gy@siafidiciupstitutagior unsybstifried pi. of sybstituted

IIOyr I di N- 2r )Abubsitited Retstoabdh)R’ is HYdrbdef]] d waferblubleddtior!, BEC digior slits)itutdd s:econ%le |
teration | c r a - an
R o suBzpetiegoR BRERe.fl b G Hohhn el it Ainled® p O[T,

non- | i m examplified terpipngand exadrlesnopyr | mi din-4-yl, and the like. © R units

enconpas®) ng Buhisrepcdnpassing chitrbaniinr grupawheB@HRIXB hydrbgen) Ritiie ydkegemendl to 1) and

R3 i's substi RitigGebtf, salf ot Bdvink tHe@Smak:y! . 1) A first Iteration of this
aspect of R conprises ethers having thg,formila -OCH2R3 and R3 is

substituted or unsubstituted heteroaryy. This Iteration includes the.
followi ng non-limting exanples: pyrimdigi-2-yl,

pyrimdin-4-yl,|2-am nopyrim din-4- d H-am’ nopyri m di n- 6-yl,
pyridin-2-yi, pyridin-3-yl, pyridin-4y' and the like. ii) A second
|teration of tivithe indigatesitstegfoctiRmigtiarein R I's an ether h ving the formula
-OCH2R3 and R§ |'s A&#ieSletatioH of this@Epedith RitsdniaimiHe@Bmprsiny beRBIHhaar yl . Thi s

5ot -2 o OB L gy ¥l R e .
et hers having the 'F’B?Wf‘aé"p-'eﬁﬁ%"t'?‘ﬁ@"ﬂ MRt (%?)b" 'r_“L")thyEH "R3 Is
fluorophenyl)methylamino, (S)-1-methyl-1-(4-methylphenyl)methyl-amino, (S)-1-
methyl-1-(4-methoxyphenyl)methylamino, (S)-1-methyl-1-(2-
aminophenyl)methylamino, (S)-1-methyl-1-(4-aminophenyl)methylamino, and the
like.
if) A second iteration of this aspect of R is an amine comprising an R® which Is
substituted or unsubstituted heteroaryl. This lteration includes the following non-
limiting examples: (S)-1-methyl-1-(pyridin-2-yl)methylamino, (S)-1-methyl-1-
(pyridin-3-y)methylamino, (S)-1-methyl-1-(pyridin-4-yl)methylamino, (S)-1-methyl-
1-(furan-2-y)methylamino, (S)-1-methyl-1-(3-benzo[1,3]dioxol-5-yl)methytamino,
and the like.
lif) A third iteration of this aspect of R is an amine comprising an R® which is C4-Cy4
substituted or unsubstituted alkyl. This iteration includes the following non-limiting
examples: (S)-1-methylpropylamino, (S)-1-methyl-2-(methoxy)ethylamino.
B) R units encompassing chiral amino groups wherein R* is hydrogen, R™ and R® are each

C4-C, alkyl, said units having the formula:

—N
N—R®
RSD:- RSa

and the Indicated stereochemistry when R%, R® and R® are not the same.



substituted or unsubstituted C1-C4 alkyl. i) Afirst iteration of this
aspect of Ris an ether having the formila -OR3 and R3 I's unsubs2 Dt MAR: @008
Cl-C4 linear, branched, or cyclic alkyl. This ite ation Includes the
follow ng _non-limting exanples: nethyl, ethyl, isopropyl S

1- met hypr & &qslozg% the like. Ii) A second Iteration ofX‘EWé"zQ%‘ﬁ‘éct of Rls
an ether having the formula -OR3 and R3 is a substituted C1-C4 linear,
branched, or cyclic alkyl. This Iteration Includes the follow ng
non-limting exanples: 2-nethoxyethyl, (S)-1-neth -3-nethyoxypropyl, and

the like. Thefol |%trlgraﬁ’cfn%fﬁ\f§%sﬁéarofﬁ!é%n%ﬁ@n@%@h @es RotBiclahidf €epted]i Ng tO the
pr event |nvent|on for Ia NR4aR4b, We

and Rob are each ﬂ‘?WE @?ﬁﬁ‘ﬁ?’?‘esd '°ﬂ9%“%d8§£ﬁ 8&"'8‘?&3“?"&?(& 3aRsb )] xR6; 7 2 0
MAR 2006 WD 03/ OZWMMY@B@EP sgkecach R6a and R6b are independently
hydrogen, -OR#, - N 4$cond iteraf@hDRihis asgetllof RS gh2mineLeodising BeRtwhichsr anched, or

cyclic al kyl, and O o0eRy,
- CON(R7) 2; subst I%%ﬁ%?d%?u%ﬁ%ﬁtﬁ@% ﬁ ll%lS Tnlngr&% Prouadte: follo%ﬁ&

ted or
unsubstitut d aryl'mitgg °§TB£°F1‘?M’€’E¥“V'5PV"£H’|‘¥G'B§#W‘P %’ﬂ"'l’fekég'? Re is
hydr ogen, a wat er -hydrbxyR-methdiutyrine@hd tha likg. kyl , or substituted or
unsu Ibst i tyé edR ariitélencoip@ssing dR¥entarismineSWhdieit RF* f3.hydriogsa o, R dne RF@F X;Jl %t or Is
not mat ed tQuw [ . units
enconpassi ng @h%@gyaginﬁ s S{}S@ﬂmédvﬁh@%&ﬁ.ﬁ;@é@{y@{g@%ﬂ’ﬂgﬂ@@%@ﬁ?s hydr ogen
and R6b is nethyl, said units havi t he fflg,l;rrul a: and' the indicated
stereochem stry. i) A first Iterafi s aspect of RIs an am ne

conprising an Re which Is substitute nsubstituted phenyl. This
iteration includes the follow ng}r_lon- I'Tm ting exanpl es:
(S) - 1- net hy| - whemieRY Iskydrpgen ane febstitpte unit” asdefipA herel goove.

f I uor ophenyl )iyet hyAaﬁﬂ[témtlon(oSﬁﬂshsﬁmttcbrylbrisést(ldfomdgyiomhmlmde)(mmsmm am no,
(ﬁ;) - é hrenﬁt Ih)ylmslt - ( %nr@w%mh@ é&tﬁﬂ%ﬁ&%g@% fiino (S)nu&oﬁﬁeﬁmémﬁelmor% Ino nd the
p y yi y
like. ii) A second 2'I"’t EP&PF%@%?“‘"FWP (égﬁgé%}esuémf’"yﬁﬁew'ﬁeﬁp'y‘aa e ggnr?prl sing an
R6 which is like.
i) A second iteration of this aspect comprises the following non-limiting exampies of
R units: (2-methylphenyl)methylamino; (3-methyiphenyl)-methylamino; (4-
methylphenyl)methylamino; and the like.

D) R units encompassing amines wherein R* is hydrogen, R* comprises R™ equal to
hydrogen and R® equal to ~CO,R’ or -CON(R"); said unit having the formula:
,H
—N
R
rot’
i) Afirst iteration of this aspect of R is an amine comprising an R® which is

- substituted or unsubstituted phenyl. This Iteration includes the following non-
limiting examples:

H H
—N/ rY —N r"
CHy0— G H (CHa)zN—(:\\ H
o] o]
whereln R"! is hydrogen or a “substitute” as defined herein above.
i) A second iteration of this aspect of R is an amine comprising an R® which is

substituted or unsubstituted alkyl. This iteration Includes the following non-limiting
examples:



substituted or unsubstituted heteroaryl.This Iteration Includes th;[=
followng non- limting exanples: (S)-1-nethyl-1 0 MAR 2006
-(pyridin-2-yl)nmethyl am no, kS)-1-nethyl-1- (pyridin-3-yl)nethyiam no,
(S)-1-nethyl -1 %ﬂ(éj%ri di n-4-yi ) et hl am no, (S)-1-nethyl-

1- (f ur an- YOB§ yl am no,  (S) - 1- et hy1- 1- ( 3- benzo[ 1, 3] B us02/30134

| -5-yl)nmethylamno, and the like. Ill) Athird iteration of this aspect of
R 1s an am ne conprising a R6 which is C1-C4 substituted or unsubstituted
al kyl. This Iteration includes the following non-limting exanples:
(S)-1-nethyl propyi am no, () -1-nmethyl-2+4(nmethod y)etpylamno. B) Runits
enconpassi ng chiral am ne-Nroyps whereiln V@ Is hy geno | RS and Rb are
each C1-C4 al kyl, said unit avieg th roul @ H i 6 R X R51' Rba
and the Indicated stereoehem stHy whage RSaocHRbb anggc oB)not the !sane. 8
2 0 MAR 2006 ?DﬂﬂS/ 024970 PCT/ US02/30134 i) A first Iteration of this
aspect of R I fs 9igisAiECRHI does not have a chiral center, non-limiting
exanpl es of whl ch $ubstituietieas unsubstititedatyhyr et hyl ani ne 1, 1- di net hyl benzyl anmi ne
and the like. pji) Absaai uhdubstidhddBBte@bnyit Ni s aspect of R Is an am ne
conmprisin an Rﬁe%'a ;%Lﬁtlo?Fl‘ .?r]‘r{?%c%b‘atsge‘! hglig eHrs]?b%Rﬁtteéi I%Jetn gmig.l ﬁonc—ﬂmlﬁrl!gkyl . This
iteratioh includ as the Tollowng non- 9oTIng exanpl es. .

(S) - 1- metFFTRES-ORWRichdngHde 4-feqreripmyh dAwilirarhenyl. ¢-gylererhepy.@pd thelike.

hydr oxy- R*hent Rf|ubitstaps eadth indgpeuadedtytshiectdd fiom. theQrouR cumsistisy eficonpassi ng

al kyl enearyl @ negygwfg@;ei n Rda i s hydrogen, both Rya and Reb of Rob are
hydr ogen, R hﬁ sup&tcht) i.ed or unsubstituted aryl, said unit hahring the
formula: H H RL1 wheret wRLl1 |I's hydrogen or a "substituted unit" as defined
herein abo e. 91) APHINR Ri'eration of this aspect conprises the follow ng
non-11 iting dxanpkes,)o.R¥;

e) ~(CH);0CO;R"

) —(CHCON(R");

g) two R? or two R™ units from the same carbon atom can be taken together to
form a carbonyl unit;

h) one R and one R? are taken together to form a double bond;
i) one R® and one R® are taken together to form a substituted or unsubstituted ring
comprising from 4 to 8 atoms, sald ring selected from the group consisting of: |
i) carbocyclic;
i) heterocyclic;
iii) aryl;
iv) heteroaryl;
v) bicyclic; and
vi) heterobicyclic;
)} and mixtures thereof;

R®, R®, R™, and R are each independently hydrogen, C-C alkyl, and mixtures thereof; R® and
R® can be taken together to form a carbocyclic or heterocyclic ring comprising from 3 to 7 atoms;
two R' units can be take together to form a carbocyclic or heterocyclic ring comprising from 3 to 7
atoms; jisanindexfrom0to 5. .

[6.6]-Fused Rings Systems

Afirst aspect of the preéent invention relates to ring scaffolds whersin the indices m and n
are each equal to 2, thereby comprising a 2-(R'-substituted)-3-(2-R-substituted-pyrimidin-4-yl)-
5,8,7,8-tetrahydro-pyrazolo[1,2-a]pyridazin-1-one scaffolds having the formula:

10



units: benzyl am no, (2-am nophenyl)nethyl am no;
(4-fluoroplienyl)nethylami no, (4-nmethoxyphenyi)nmethyl ami no; 20 MAR 2006
(4- propanesul fonyl phenyl )rrethylam no; and the like. I1) A second
Iteration i S aspect conprises the follow ng non-limting exanples of
R units: {”g‘g??é“pf???phenynnet hyl ami no; (3- met hyl phenyl ) - REVYPBHIES: * (4-
; nmet hyl phenyl ) met hyl am no; and the like. D) R units enconpassi ng am nes
} wherein W |s hydrogen, Rob conprises Rea equal to hydrogen and R5b equal
to -CO2R or -CON(W2; said unit having th e formula: H -NR5 ' |) Afirst
iteration of this aspect of Ris an gm ng=2conprising an R which Is
substituted or unsubstituted phenyl. id lteration Includes t e follow ng
non- limting exanples: HH -N , = R11 and } CH3OC '"H (CH3)2N-C H
0 O C1 wherein R11 Is hydrogen or a tute" as defined herein above.
il) A second iteration of this aspectf of [Ris an am ne conprising an R
which I's substituted or unsubstit afkyl. This Iteration Includes they
~ following non-limting exanples: 0 MAR 2006 WD 03/024970 H3C R units
. are selected from OH or or PCT/USO 134 ,0

wherein the R* and R® units are each independently hydrogen, ~(CHZ)COR", -
(CHZ),CON(Rw)z. and mixtures thereof.
Iterations of this scaffold include the core scaffold having the formula:

the 5,6,7,8-tetrahydro-pyrazolo[1,2-a]-pyridazin-1-one 8-position esters and amides having the
formula:

(CH2)COR™ o (CH2)CON(R™),

0

as well as the 5,6,7,8-tetrahydro-pyrazolo[1,2-a]-pyridazin-1-one 5-position esters and amides

having the formula:

0 , 0

' N N

" Q R—A

and

f Ny (CH)COR™ Ny (CHCONR'™),
[ (

<

11




-1C N(CH3)2 a) substituted or unsubstituted aryl; or b) SUbStitiﬁﬂQ‘ﬁ{) 006
unsubstituted heteroaryl. The first aspect of R units enconpass 6en
substituted phenyl units, non-limting exanples of which Include

4-f | uorophenyl, 2,4-difluorophenyl, 4-chlorophenyl, and the |Iike. R2a and
Reb uni t s WQ80289%, | ndependent |y sel ected from the grouBCHBHA%t ng of : a)
hydrogen; b) -Q(CH2)j Re; c) -(CH2) INReaReb; d) -(CH2)JCO2R10; e)

- (CH2) JOO0O2R10 f) -(CH2)JCON(R10)2; g) two Rea or two Feb units fromthe
sanme carbon atom can be taken together to forma carbonyl unit; h) one R28
and one R2b amssetonl edpedtontné fredent iovehton a3 Rrefites B FE Srarm® unity, comgiséer and one

R2b t.ak b hes O Ot g I8 4 14N
corrp?ir gi 2;% fﬁlrgsm&é{%?%ﬁb? t(')tilntg({ ng'fdg]%?)ndgé'gée{gg%? ‘gggﬁ‘lﬁ%ﬁr’h%%&gg%ﬁﬂ gonsi sting
of: 1) ¢ 58‘@8@% ving ?’?’"’I”r@: erocyclic; iii) aryl; 1V) heteroaryl; V)

bicyclic; and vi) heterobicyclic;% ]) and m xtures thereof; Re, R9a, Rb,
and R10 are each I ndependently hyd n 2 ca al kyl, and m xtures thereof;
Re8 and Rob can be taken toget \tqI fogfm a carbocyciic or heterocyclic
ring conprising from3 to 7 atons; g units can be take together to
forma carbocyciic or heterocycli \ri ng c~Omprising from3 to 7 atons; |
is an Index fromO to 5. r5.6]- Ri nns Systens A first aspect of the
present Invention relates to rin af fol ds wherel the indices mand n are
each equal to 2, thereby conprising & '
2- ( R1- sulmbietniebaéitbf the RE2nRRB Uiy ihdsbeiderlly Bdistted fddm4he)droup consisting of:
56,7,8-tet rag%droagég%zol o[ 1, 2-a] pyri dazi n-1-one scaffol ds having the
by 6 :

fornula: 10 2 MA s WO 03/ 024970
—O(CH,)R"; and

c) —(CHINR®R®,

Iterations of this aspect include 6-hydroxy-2-(R'-substituted)-3-(2-R-substituted-pyrimidin-
4-y1)-5,6,7,8-tetrahydro-pyrazolo[1,2-a]-pyridazin-1-ones, 7-hydroxy-2-(R'-substituted)-3-(2-R-
substituted-pyrimidin-4-y)-5,6,7,8-tetrahydro-pyrazolo[1,2-a]-pyridazin-1-ones, 6-(dimethylamino)-
2-(R1-substltuted)~3-(2-R-substituted-pyrlmldin-4-y|)-5,6,7,8-tetrahydro-pyrazolo[1 ,2-a]-pyridazin-1-
ones, 6-morpholino-2-(R’-substituted)-3-(2-R-substituted-pyrimidin-4-yl)-5,6,7,8-tetrahydro-
pyrazolo[1,2-g]-pyridazin-1-ones

A third aspect of the present invention as It relates to R?® and R? units, comprises
scaffolds wherein two adjacent R? and R? units are taken together to form a double bond, for
example a 2-(R'-substituted)-3-(2-R-substituted-pyrim Idin-4-y1)-5,8-dihydro-pyrazolo[1,2-a]-
pyridazin-1-one scaffolds having the formula:

N
<0

B
=
R
[5.6,X]-Fused Rings Systems
The present invention also relates to [5,6,X]-fused ring systems wherein X is a ring formed
when one R and one R” are taken together to form a substituted or unsubstituted ring
comprising from 4 to 8 atoms. The rings formed are selected from the group consisting of:
) v carbocyclic;
)] heterocyclic;

12



PCT/ US02/ 30134 wherein the R28 and R2b units are each | ndependently

hydr ogen, -(CH2)JCO2k70, (CH2)jCON(R10)2i and m xtures thereof. ?Itnemkims
of this scaffold Include the core scaffold having the forrmul | the

5,6, 7,8-tetrahydro-pyrazol o[ 1, 2-a] - pyri dazi n-1-one 8-position esters and

m des havif¥B#¥0tornula: ~ as well as the PCT/US02/30134

5,6, 7,8-tetrahydro-pyrazol o[ 1, 2-a] - pyri dazi n-1-one 5-position alters and
am des having the formula: NN NRN P and (C i2hCQ2R o I \ .,
(CH2~CON(WD) 2 11 2 0 MAR 2006 WD 03/024970 PCTI US02/ 30134 A second aspect
of the presenfy Inygption as it relates to Rea and R2blunits, conprises 2-
(R1-substitut éd) - Bgz- R-substituted-pyrimdin-4-yl)-5,6,7,8-tetrahydro-pyra
zol ~[ 1, 2- a] pyYi da?PR©: one scaffol ds having the formula: R wherein each of
the R' and R2b uricydiciesd | ndependent|y sel ected formthe grojap consi.sting
of 1 a) hydragen; nbtbrobit¥cfer2) j Re; and C) -(CH2) INR9aReb Iterations of this

aspect includ - -2 - i w13 wharelRosd 8 L goRyri mdin-
41)-5, 6 7 o PECPARR o e AR A Siland shemirolt IS nd ol RV
7- hydr oxtf'k%-t‘{@!‘e"stem ppmegéyr_eggrylzmgq_lnte alia, the [5,8,6]-fused rings systefn; 2-(R'-

subst | t usubstitytgd)-B+2-Risobstitutgd-pyribnjdBi-47y1)S5, toatihydrbpytazolofd\2rbiphtiatagin-1-2neljavipg r i dazi n- 1-
one, 6-(#i hyi am no) -

2-(R -substituted)-3-(2-Rsubstityted-pyrimdin-4-yl)-5,6,7,8-tetrahydro-py
raz 1o[1, 2-a]-pyrldazl n-1- ones,
6- nor phol i no- 2- (R -substi tut edgr 3
, 8-tetrahydro- pyrazol o[ 1, 2-a]-py ones | A third aspect of the
present invention as it relates tg R2b units, conprises scaffolds
wherein two adj acent R2e and R2fpoyjts are taken together to form| double
bond, for exanple a

2- (Rl-substituted)-3-(2-Rsubsti NﬁtLq.‘d pyrimdin-4-yl)-5, 8-di hydr o- p~razol of
1,2-a]- ’

ituted-pyrimdin-4-yl)-5,6,

iterations of this aspect include analogs which are substituted on the C-ring, for example
compounds having the formula:

[N
W( "
wherein R'? is a substituent as described herein above. A non-limiting example of the [5,6,6] ring
scaffolds of the present invention are the 2-(R'-substituted)-3-(2-R-substituted-pyrimidin-4-yl)-

5,10-dihydro-pyrazolo[1,2-b]phthalazin-1-one ring scaffolds, for example the compound having the
formula:

13



pyridazin-l-one scaffol ds having the fornmula: 1'5.6. X1-Fused Ring
The present invention also relates to [5,6,X]-fused ring systens
is aring formed when one Rea and one R2b are taken together to forma

substi t ut or upsub~tituted ring conprising from4 to_8 atons.

formed ar §?P€§W€d fromthe group consisting of: I) ' ESPB%QQE?f
heterocyclic; 12 2 n MR 2006 WO 03/024970 Ili) aryl; iv) heteroa
bicyclic; and vi) heterobicyclic; A first enbodi nent of this asp

relates to ring systens wherein one
aryl ring, Inter alla, the [5,6,6]-Qused rini
substituted)-3-(2-R-substitutegdypyr nﬁo'-};f
] phi  the formula: PCT/ USO2-4& —Rai
i al azi n-1-one havi ng N~R I'tery
aré substituted on the b-ring,
R11 R wherein R12 |s a substitue
non-limting exan) scaffolds of

| JaH5, 10- di hydr o- pyra
e R2b are s system
et I ncl ude anal og
npounds having the f
descri bed herein above. A
present |Invention are the

2- (R1- substituted)-3-(2-Rsubstitute NN
5, 10-di hydro- pyr azol o[ 1, 2- b] pht hal gzi.Q- 1-one ring scaffolds, for
the le of the [5,6,6] ring |-pyrim di i )- onpound having the

The first aspect of Category | analogs capable of inhibiting release of 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:

wherein R units are amines having the formula -NH[CHR®R?, and R', R*®, R%, and R® are
described herein below in Table I. The stereochemistry of R® is the configuration shown when
R® is not hydrogen.

oA U T

The rings
c, |Ii)
ryl; v)
ect

taken together to forma 6-nenbered

zolo[1,2-b
2- (R1-

s which
ormul a:

exanpl e

TABLE | '
No. R R® R® R

1 4-fluorophenyl H H phenyl

2 4-fluorophenyl H H 4-fluorophenyl

3 4-fluorophenyl H H 2-aminophenyl
4 4-fluorophenyl H H 2-methyiphenyl

5 4-fluorophenyl H H 4-methylphenyl

6 4-fluorophenyl H H 4-methoxyphenyl

7 4-fluorophenyl H H 4-(propanesulfonyl)phenyl

8 4-fluorophenyl H H 3-benzo[1,3]dloxol-5-yI

9 4-fluorophenyl H H pyridin-2-yl

14




fornula: 13 2 0 MAR 2006 WD 03/ 024970 OH OH The first aspect of Category
anal ogs capable of inhibiting release o Inflammatory cytoki nes aQaqomdRrrifis
to the present invention relates to conmpounds conprising a 5, 10-di hydro-

razol o[ 1, 2- ht hal azi ne- 1-one scaffold having the fornpul a:
g%T/USOZE?ﬁT@@kép%herein R units are am nes having the ?%VHﬂVQQQﬂWWCHRB]R6,
and R, Rd4a, R6, and R6 are described herein belowIn Table |I. The
stereochem stry of R6b Is the configuration shown when R6b Is not
hydrogen. TABLE | No. RLRRR 14-f| uor ophenyl HHphenyl

24- f | uorjopheny| HH4 14-fiuvedpbarlienyl [34- AT uof ophenyT[HHZam peighapy|
44-f | uorjophgny HH2eL: Pbi'dﬂ' Iyi S54=—ot treny+Hgethytphepy
64-f | uor | HHA- et hoxynheny| 174-f| uol opheny| HHA- (propnesul fonyl ) phenyl
84-f | uorlopfA&ny| HH3-5EHREPI™] di oxol - 8- yi | 94-H 1 udr ophenyMaWr i di n- 2}yl 14 2 0
MAR 2006 WaIB 03] 024 SuoR@fignyS02/ 30138 104- f IHIor opheny| HHgyt | dI n- 3- I
114-f | ugroppenytHH 4_Mf5pﬁgny|or optfenygHETET Ty l%ﬁ‘-‘fﬁum‘%my‘f“ﬁﬁeﬁwl
144- f | uoroghenytHv 154~ ugrophenyl HHcvcl opropyl

15 | 4-fluorophenyl "H 7] H "7 cyclopropyl

16 4-fluorophenyl H H cyclohexyl

17 4-fluorophenyl H H methoxymethyl

18 4-fluorophenyl H H methoxyethyl

19 4-fluorophenyl H H 1-hydroxy-1-methylethyl

20 4-fluorophenyl H H -COH

21 4-fluorophenyl H methyl phenyl

22 4-fluorophenyl H methyl 4-fluorophenyl

23 4-fluorophenyl H methy! 2-aminophenyl

24 4-fluorophenyl H methyl 2-methylphenyl

25 4-fluorophenyl H methyl 4-methylphenyl

26 4-fluorophenyl H methyl 4-methoxyphenyl

27 4-fluorophenyl H methyl 4-(propanesulfonyl)phenyl

28 4-fluorophenyl H methyl 3-benzo[1,3]dioxol-5-yl

29 4-fluorophenyl H fnethyl pyridin-2-yi B

30 4-fluorophenyl H methyl pyridin-3-yl

31 4-fluorophenyi H methyl H

32 4-fluorophenyl H methyl methyl

33 4-fluorophenyl H methyl ethyl

34 4-fluorophenyl H methyl vinyt -

35 4-fluorophenyl H methyl cyclopropyl

36 4-fluorophenyl H methyl cyclohexyl

37 4-fluorophenyl H methyl methoxymethyl

38 4-fluorophenyl H methyl methoxyethyl

39 4-fluorophenyl H methyl 1-hydroxy-1-methylethyl

40 4-fluorophenyl H methyl -COH

41 3-trifluoromethylphenyl H methyl phenyl

42 ' 3-trifluoromethylphenyl H methyl 4-fluorophenyl

43 3-trifluoromethylphenyl H methyl 2-aminophenyl

44 3-trifluoromethylphenyl H methyl 2-methyiphenyl

45 3-trifluoromethyiphenyl H methyl 4-methylphenyl
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164- f | uor ophenyl HHcycl ohexyl 174-f1 uor ophenyl HHet hoxynet hyl 2 0 MAR 2006
184-f 1 uor ophenyl HH et hoxyet hyl 194-f| uor ophenyl HH1- hydoxy- 1- net hyl et hyl
204- f | uor ophenyl HH CO2H 214-f | uor ophenyl Hret hyl phenyl

224-f1 uor t hyl - fl uor ophenyl 234-f1| uor ophenyl Hret hyl 2anm nophenyl
244-11 uorg‘gﬂg’% t hyl 2met hyl phenyl 254-f1 uor ophenyl Hn%?ﬁ% r"r‘Et’ﬁ | phenyl

264-f 1 uor ophenyl Hret hyl 4- et hoxyphenyl
274-f | uor ophenyl Hret hyl 4- ( pr oanesul f onyl ) phenyl
284-f | uor ophenyl Hret hyl 3- bezo[ 1, 3] di oxol - 5-vylI

294-f | uofr opleenyl ldrmrh.;bmhptawsheﬁyl n- Z2-YH 30f- Heut.gr opnenwmﬁwm n- 3-yl
AT Pl e
354-f | uof offieny| PrAEAURPIEDERERY oplyl H64- { | M8H¥pHen 3wl hiiiepdbheky|

374-11 uolr opRenyl Hmwmmmﬁemytynet hyil 384 niethor [opheny pyrmalyy | et hokyet hyl

394-fluo T ARG indt, y=I=mgthy et 404 HuggmnignytHret hyl - CO2H
413-trif t h\]ll henv| ] v nhnn\ll

423-trif| ugflomat kS WHH’@W@M—‘E{‘% 1 1 ubr ophe gy H

433-trif|l udRonet H;lmfphremythﬁmnyhyl 2anmHnop 1empthyl methyl

443-tri fTUGEOMET BYFimbemyth yH2meRhyt Jllﬁ{éﬁh}ﬂ othyl

453-tri f uorenrpthyphenyl Hret hyll4net hyl bheny! 15 2 0 MAR 2006 WD D3/ 024970

PCT/ US02 35523'4 4 &3EpromptivipheRN ¢ Hy | pHeny | HRSEHY 1 [4- et hoxYBhenyl

3-trifluoromethylphenyl H methyl cyclopropyl
56 3-trifluoromethylphenyl H methyl cyclohexyl
57 3-trifluoromethyiphenyi H methyl methoxymethyl
58 3-trifluoromethylphenyl H methyl methoxyethyl
59 3-frifluoromethylphenyl H methyl 1-hydroxy-1-methylethyl
60 3-trifluoromethyiphenyl H methyl -COzH

The followlng Is a scheme for preparing compounds belonging to the first aspect of
Category | accordlng to the present invention. The first stage encompasses utilization of Type |
Intermediates, for example, intermediate 3 to introduce the selected R! unit into the assembling
scaffold.

General Scheme for Intermediate Type |

Reagents and conditions: (a) LDA, THF, -78 °C, 45 min.
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473-trifluoronet hyl phenyl Hret hyl 4- (propanesui f onyl ) phenyl
483-tri fl uoronet hyl phenyl Hret hyl 3-be zo[ 1, 3] di oxol - 5-yI
493-tr| fl uoronet hyl phenyl Hret hyl pyri di n- 2-yl
503-trl fl uoronet hyl phenyl Hret hyl pyri di n- 3-y!

513-trifl W&r"aﬁ%‘?% phenyl Hret hyl H 523-tri f1 uor omet hyl pheriP%EMY 1 net hyl
533-trifluoronet hyi phenyl Hret hyl et hyl 543-trifl uoronet hyi phenyl Hret hyl vi nyl
553-trifl uoromnet hyl phenyl Hret hyl cycl opr opyl
563-trifl uoronet hyl phenyl Hret hyl cycl ohexyl
573-trifl uoronet hyl phenyd Hret hyl et hoxynekly
583-trifl uoronet hyl phe et fiyl et hoxyet hy
593-trifl uoromet hyl phe ; hydoxy- 1
603-tri fl uor onet hyl phenyl Hrgt hyT - CO2H.The fol | 0
prepari ng conpounds be ¥Nigogo th 9 firsy”
to the present inventign. \The first stage asses internedi ates, for
exanple, internediate 3Yo Introduce the sef¢cted R unit |I scaffold.
CGeneral Schene for Intersgrdi ate Type | OCF13%cHCH3 | a - Reagents and
conditions: (a) LDA, THF, -48 C, 45 mn. utiIizgtion of Type | to the
assenbling OCH{3 16 2 0_MAR 2006 WO 03/ 024970 b s Reagents and

condi tions; (b) Cr03, CREAE anq qonditpps: () CrOs, CH:Cl, , 16 hr.

2 0 MAR 2006

'nga¥£ a schene for

p of Category | according

ropionic 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-dimethyl-formamide
dimethyl-acetyl (801 g) and pyruvic aldehyde dimethyl acetal (779 g). The mixture is heated to
reflux for 18 hours during which time the temperature decreases from about 109 °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. After allowing the mixture
to stir about 15 minutes, sodium methoxide (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) is 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 @ 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 concentrated in vacuo too afford
685 g of an oll which Is purified over silica to 522 g of 4-dimethoxymethyl-2-methylsulfanyi-
pyrimidine. ‘

The dimethyl acetal obtalned above s then hydrolyzed to the free aldehyde by heating to
60 °C for 3 hours in 1 M HCI. Workup for neutral using ethyl acetate to extract the product affords
347 g crude product which is purified over silica to afford 401 g of 2-methylsulfanyll-pyrimidine-4-
carbaldehyde, 1.
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PCT/ US02/ 30134 EXAMPLE 1 2.(4-Fluoro h n 1 -3- 2-neth suifan I- rimdin-4-
-3 oxo- proplonic acid nethyl ester (3) The following is a procedMeMl’fF'o?UU6
the preparation of 2-nethyl sul fanyl-pyri m di ne-4- carbal dehyde, 1, adapt ed
fromthe ocedure of H Bredereck et al., Chem Ber., 97 3407- 3417
(1964) Ing{%gszod}l%érei n by reference. To a 12 L 3-neck f?ﬁwg‘ﬁﬁﬁl’é‘f | nert

at nosphere is charged N, N-di ne yl-formam de dinethylacetyl (801 g) and
pyruvi c al dehyde di nmethyl acetal (779 g). Them xture |Is heated to reflux
for 18 hours during which tine the tenperature decreases fromabout 09 Cto

?Eout 83 C. F#O}Sar'a@&ftafhqnﬂd%'iqﬁ@ﬁ}nﬁﬁ(tzﬁmhﬁaﬁfmwp*nnﬁdinh)én)issdafl-d_ed to di( Z 3 gl ve
e crude residue. S on.| e ed to n rea g,
11. 7 nol j:ycfrgxsgmfé@_lc %ﬁmgé’#éﬁ%ﬁ' ﬁ-ﬁ atcﬂ'g ('m Eﬂ?ué“"}%ﬁtgwnr "sé’Br(‘)’B‘Fg "%% n nut es,
sodi um méHonl ef@M(slgtion in THE34278 mobl) In THIF F@ard s lepded depweg a grbtien §ns over 1
?ﬁur whi h@mmfmb@bnshﬂaceﬁéf?@( 600y, B4.7 Akhol) RNIPBT( 30 ML) Théisdiutien i at@e fom(ﬁj 18. , (2)8CC.

e mxture stirre of . to :
t hen et CW a* —(S)Ig i %8 e( 5Rf<hg) so[u"%cfggﬁ{ eﬁo‘ygﬁ'fa@?ﬁg*"qﬂﬁ‘gﬁ%%%ﬁ%& (riraqight% ai ni ng the
react i on39-8 mmodin THF3q MLl rddeddrepuisg fo thereactiommiduresStirping Ip gpnfinied RS nued  f or
18 hour Snﬁﬁutels@D-F?_BP@mpleihateHﬂbn l_sﬁhe\clmltblyamhg thecbadliom shudioreidtolagedayd | odi de i s
Lgng¥eg g%a{?raﬁgeﬂm@.%gﬁue%ﬂé %Eé&@eﬁ%gt%ﬁﬂi@e&?l%c&&e.tﬂkrloadaﬁlc pH=RelICce abogt 54i_46f

| LS ar | one wee an o

et hyl ac@?’ﬁt{?@d' %ga&g%rfﬁt??%fw g"ﬂcqnéatg@f’ 4 %fg?'gqtd'egmg%rgggndgétfrmrr%t(&n&t h et hyl
acet at e, siitad3BpEQhextngyde efforddihy (T8H) of the dedvad eraductas@mixtyre kB 9b t oo afford
685 g of dasterebheryhi ch is purified over silica to 522 g of

4- di met hoxymet hyl - 2- et hyl sul fanyl - pyri m di ne. The dl net hyl acetal
obt ai ned above is then hydrolyzed to the free al dehi?\;de l;% heating to 60 C

for 3 hours i Rrepamfienyf 2-(4lyqeophonyl-3-anethvisulfgyl-pyinidinsAvledPat e to extra t

t he pr odypedpiald aefdisethyl 4sterg3)c Mo @eugpetin®t Cng Inci Cls(3pLmiYis eidedpyddinesi | i ca to
afford 4Qie Qifife 1stal Arwyfoaw&dr at?¥dnh hnfl! RSaidhon SRR efde, 1. 17 2 0 MAR
2006 WO 03/ 024970 PCT/ USO2 3013@ P&ﬁ gration I%; : : o

2- (4- f | uBrupRhesysye-mepysuiayiryTinigng: {)?T Y%Wr o pcld mefyl ester. 2 PERPEPY b1 opi oni ¢
aci d met bdve énstheEl; (SR)ML) Fedded dobwisg to 1@ ctBpmisio suspieesipno The teadipn mixkyre is

di i sopr oppttearst [dém tdmpdrathreThr 16 howdyldfiAddWith @feri (L) Bhisitered tBoughebad din THE (70
m-) Is %glﬂee.dTh%rﬁﬁrgyem[ssc%nc%n@a?eld% Va2l é%fd the resulting residue Is purified over silica (25%

EtOAc/hexanes) to afford 3.7 g (43% vield) of the desired product as a yellow solid.

The following example relates to the'formation of 6,7-dihydro-5H-pyrazoio[1,2-a]pyrazol-1-
one ring systems utilizing pyrazolidine, however the formulator may substitute other cyclic
hydrazine reagents to achieve other scaffolds according to the present invention, infer alia, the use
of hexahydro-pyridazine to prepare 5,6,7,8-tetrahydro-;iyrazolo[1 ,2-g]pyridazin-1-ones. Inthe

' example hereln below, intermediate 3, prepared by the method described herein above is use to
introduce as R' a 4-fluoropheny! unit, however, substitution for this unit can be accomplished
during the preparation of the -ketoester intermediate.

The following scheme illustrates the preparation of Intermediate Type I, for example,
intermediate 5, which encompasses scaffold rings B and C.

General Scheme for Intermediate Type Il
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net hyl 4-fluorophenyl -acetate (6.0 g, 35.7 mml) In THE ( 30 nlL). JTheyar 2006
solution is stirred for 1 hour at -78 C after which a solution of '
2- met hyl sul fanyl | - pyri m di ne- 4-carbal ehyde, 1, (6.0 g, 39.3 nmol) In THE
(30 m.) Is added dropwi se to the reaction m xture. Stirrl Is continued for
45 ninut 8O W2 C then the reaction I's quenched by pBEFPHY3PRE reaction
solu ion into aqueous saturated NH4ClI. The aqueous phase is extracted with
et hyl acetate. The organi c phases conbined, dried (MgSO™4), filtered, and
concentrated in vacuo. The crude residue is purified over silica

(33%t CAc/ hexanes) B§cQ afford 8,7 g (76% of ghe dasired product as a
nixture (1:1) of diaydereorders. paratai gn of '

2- (4-fiuorophenyl)-3-ng2- net hyl s anyl - pyrim_di p 3- oxo- proplonic
acid nethyl ester P‘B’f To a suSpensi on of o & I ncH2a 2 (300 L) Is added
pyridine. The mxture |Is stirred vigorously for 1 hpur at roomtenp. A
solution of the crude 2-(4- o

f | uor ophenyl ) - 3- ( 2- et Wé@ﬂf?"&ﬁ??'@ﬂwﬁ)'FlﬁHdP'HE’ﬁQf/:ﬁ'lr?»- hydr oxypr opi oni ¢ aci d
met yl ester, 2, prepared above in CH2CI2 (50 m-) |Is added dropw se to

t he chrom um suspensi oBee el g8 tiog m xt e irred at room
] < therl(lndfiltered rough a pad
ORe€nt rated iy Vvaeuddand the resulting residue

tenperature for 16 hours, |dil
of Celite. The filtragg~s

Is purified over silica (25% EtQAc/ hexanes) to afford 3.7 g (43%yield) of
the desired product as a yell® solid. The followng exanple relates to the
formati on of 6, 7-di hydrraagehis sy Eondiftng [b) sGeIAINDH, &Z@hr- 1- oOne ring systens
utilizing pyrazolldine, however the formulator may substitut$ other cyclic

hydrazi ne reagents to achi eve ot thAN'fP‘E@ folds according to the present
I nvention, inter alia, the use 0 hex ro- ridazine to prepare
5,6,7,8-tetrahydro-p yrazo1 3¢ ; B2 ¥ ones. In the exanpl e herein

bel ow, Internediate 3, prepared by the method described he ein above is use
to introduce mgpdrdtion of1,4digarepitaaiydine-a)s-ticarhaxytiv acld digeribbutyltester @ f or t hi s

unit ca duri.ng .t i [ ) hifik €.
! ! 1813.4 §183.6 kiR irPSWE @6 mL 1t FdoREthiiE
acconpl P.g%%%loluflﬂ'gc’ffd E@F@Wﬁ?rﬁﬁﬁﬁ {(?1 ? Est r at &ggt Eéa g[) R?Q)E‘g% %}1 o]yl p:)llf
| nt er medadde@Na {9 g. 13.0 mayol) Aftersimiag 1 heys 2IPOR MRy b2-BS-DRIMPREMYREIZ0AR A s s e s
scaf f ol d(3uig)¢m0 Bmah & added@eihe reattiobmixture Aftenstiing Ehovpetirepmdlermggsdiure 18, 2 0 MAR
2006 WO Q34a2sbrioR oFi@sH (0B'g, 13 Mol is RRIEER tidedKiorBfikture. The mixture is then
heated to 80 °C for 3 hours, allowed to cool to room temperature and stirring is continued at room
temp for 15 hours. The reaction can then be quenched by pouring the reaction solution into
aqueous saturated NH,Cl. The aqueous phase Is extracted with sther, the organic phase dried
(MgSQy,), filtered and concentrated in vacuo. The crude residue s purified over silica (6%

EtOAc/hexanes) to afford 1.0 g (23% yield) of the desired product as a clear oil.

Preparation of 1,2,3,4-tetrahydrophthalazine (5): 1,4-dihydrophthalazine-2,3-
dicarboxylic acld di-tert-butyl ester, 4, (1.0 g, 3 mmol) Is dissolved in MeOH (20 mL) and SOCI;
(0.5 mL) added dropwise. After stirring at room temp for 72 hours, the solvent is removed in
vacuo to afford 0.6 g of the desired product as white solid.

The following scheme ilustrates the assembly of the 3-pyrimidin-4-yl-5,10-dihydro-
pyrazolo[1,2-b]phthalazine-1-one scaffold by the convergent step which condenses intermediates
3 and 5. The resulting intermediate is then transformed into the final compound having the

selected R unit.
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Boo, Reagents and conditions: (a) NaH, DMF, 90 C, 3 hr. 4 5 Reagze@tﬁARamﬁ
conditions: (b) SOCI 2, MeOH, rt, 72 hr. EXAMPLE 2 | 2.3,4

Tet rahvdr opht hal azi ne (5) 4 PCT/ US02/ 30134 Preparation of

1, 4-dl hyd(rﬁght hal ﬁZI ne-2, 3-di carboxyilc acid di-tdrt butyl ester (4): To a
sol ution &9%%8h- but yI hydrazodiformate (3.0 g, 13.0 TSP (20 ~L)
at roomtenp I's added NaH (0.5 g, 13.0 mmol ). After stirring 1 hour at
roomtenp, 1,2-bis-brnnonethyibenzene (3.4 g, 13.0 mmmol) is added to the
reaction m xture. After stirring 1 hour at roomtenperature, another
portion of NaH (0.5 g, f13.Q npl) is added to the regction mxture. lihe

m xture is then heat ed or 3 hours, aIIovved \0 col to room

t enper at ur eNg ring d & room A€ The
reaction can'the ; q’Uenched g'gr gt he T oy nt o

aqueous sawndratredHCl . peous phase is extractgd with ether, the
organi ¢ phase dried (I\/gO4)| filtered and concentr &, i n vacuo. The crude
residue I's purifi®ed o i erysilica (5% FEtOAc/ hexane8) t/jo afford 1.0 g (23%

yield) of the desired prodggi, as a clear i il. Pr epif a deRn of

1, 2, 3, 4-tetrahydropht hal azine (5): 1, 4-dl hydrophth | azl ne-2, 3- di carboxylic

acid di-tent-butyl ester, 4, (1.0 g, 3 mol) Is di ssol v&d in MeOH f20 m)

and SOCI2 (0.5 nlL) addeshents angvandiions: &f pyddinegefiux t6ibng at room tenp for 72

hours, the solve;t is renoved in vacuo to afford 0.6 g of the desired

pr oduct as white soli d The follow ng schene illusf{rates the assenbly of

- the 3-pyrimdin-4-y p azgl ol L., 2- b] pht hal azi ne- 1- &e a Ql d by the
convergent step @n S. dThe rFesn |n't'te is then

transforned i selected R . RQ-dihydr o- 3nses

i ntermedi at es

Reagents and conditlons: (e) toluene, 140 °C 12 hr.

EXAMPLE 3
2-(4-Fluorophenyl)-3-[2-{ S)-(1-phenylethylamino)pyrimidin-4-yl}-5,10-dihydro razolo[1,2-

blphthalazin-1-one (8

Preparation of 1-{4-fluorophenyi)-3-{2-methylsulfanyl-pyrimidin-4-yl)-5,10-
dihydropyrazolo[1,2-b]phthalazin-1-one (6): To a solution of 1,2,3,4-tetrahydro-phthalazine, 5,
(0.3 g, 1.4 mmol) in pyridine (5 mL) is added 2-(4-fluorophenyl)-3-(2-methylsulfanyl-pyrimidin-4-yl)-

20



N 5 Reagents and conditions: (c) pyridine, reflux 16 hr. SCHB 3 S hﬁ
Reagents and conditions: (d) OXONE(r), THF/ MeOH, rt 2 hr. 9;63 R 2006
Reagents and conditions: (e) toluene, 140 C 12 hr. & EXAIVPLE 3 2- 4-Fluoro
hen | -3- 2- hen leth lamino rim in-4- | -510- ih_dro razolo 1 2-

bl pht hal azi amfozg%éw? 8) Preparation of PCT/US02/30134

1- (4-fl uorophenyi)-3-(2-net hyl sul fanyl - pyri m di nF4-yi)-5, 10-
dl hydr opyr azol o[ 1, 2- b] pht hal azi n-1-one (6): To a sol ution of
1,2,3,4-tetra~ydro-phthalazine, 5, (0.3 g, 1.4 nmmol) In pyridine (5 rrL) I's

dded 2- (4-f
goog Vo (()3 /(—)J 8@@&@%@6 &@%%r,ge(o'w T#'Jnfn@li‘ﬁhe?éé&ttoﬁh@&td?e étﬁéhhea?é&tt@er 5 (0 A

3- 0X0- ionic aci
g, 1.4 mol'§ .”"fPFﬂsﬁ howrs.c ThesRVERt S rerpeyey ”ﬁ% dferpaiing E?Sid‘r' Wﬁsty%%"ﬂf ¥Y'16 hours.
The sol ventprapsraiive Bl th afford @2 (é5% vield)tohtbe dasivadpradue) as atan splidue was purified by
preparative HPLC to afford 0.2 g (45%yi el d) of the desired product as a

t2 ? 4319 : iugr OLhLﬁbTofargl}(?réof%é} ﬂuoro l?e%?l&ﬁ% rﬁ)&ha?lssulfonyl-pyrlmldln-4-y|)-5 10-
di hydr opyr attodepirazolaf].giishttalezing- oredmeTq eraolutl%ofé (“WotaPhem)-342- 1- (4-f 1 uo

phenyl ) - 3- (ethylsulfanyl-pyrimidin-4-yi)-5,10-dihydropyrazolo[1,2-bjphthalazin-1-one, 6, (2.4 g, 6.8 mmol) in

py L 5 methyisulfanyt-pyrimidin4 y1)-5,10.
6. (2.4g, oy d””'ﬁ“ﬂé“%@%—@"?é? T 9 D o opi se
a sol uti on HFOMILIEART stirjeg far Zhours pt '2°WB‘P?’at”’eﬁh%'?’HU H’E s di ?d["ﬂ?‘ stirring

for 2 hour sagedous sabmatddNEbiCOa net extraced threxdiptes with atiykdcetate. [The @mblnewgamct h
aqueous satgrRt 8l oMRTIEIBoA N8 blddeh@ftrated I Rcdd tiBfordM & § (58%Yk) keet ate. | The

conbi ned Of & 5 product as a yellow solid.

Preparation of 2-{4-fluorophenyl)-3-[2-(S)-(1-phenylethylamino)pyrimidin-4-yl}-5,10-
dihydropyrazolo[1,2-b]phthalazin-1-one (8): 2-(4-flucrophenyl)-3-(2-methanesulfonyl-pyrimidin-
4-y1)-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 mmol). The resulting mixture is
heated to 140 °C for 12 hours, cooled to room temperature and the solvent removed in vacuo.
The resulting residue is purified over silica (1:1 EtOAc/hexanes) to afford 0.8 g (80% yleld) of the
desired product as a red sticky solid.

The first aspect of Category Il analogs according to the present invention capable of
inhibiting release of inflammatory cytokines relates to compounds comprising a 5,8-dihydro-
pyrazolo[1,2-a]-pyridazin-1-one scaffold wherein R? and R? are taken together to form a double

bond, said scaffold having the formula:

wherein R!, R®, and R® are described in Table Ii. The stereochemistry of R® is the configuration
shown when R™ or R® is not hydrogen.
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phases are dried (Na2SO4), filtered and concentrated In vacuo to afford 1 5
g (58%yield) of the desired product as a yellow solid. | Prepar&tQ dsRo2006
2- (4-fluorophenyl)-3-[2-(S)-(1-phenyl et hyl am ro) pyri m di n- 4 yI ]-5,10-

di hydropyrazol o[ 1, 2- b] pht hal azi n-1-one (8): 2-(4-fl uorog ) -3-(2-

et hanesul 7%%7% m di n- 502/30134

4-yl)-5, 10- dlhydropyrazolo[l 2- b]phthala2|n l-one, 7, (0.9 g, 2.3 mol) is
di ssolved In toluene (18 nlL) together with (S)-(-)-a-nethyl benzyl am ne
(10.5 nL, 81.6 moi). The resulting m xture Is heated to 140 C for 12
hours, cooled to roomtenperature %g he solve t renoved in vacuo. The

resultlng residue 1Is Durlfled over sLfsls_m_p]__’I_.Et._Oéa:JB,I:.n.x‘sl.ne‘s.)T to afford 0.8
g (80%yield)f ofothe desRr ed pr d sticly solid. [

pductRas a e The first

aspect of CaE Eggf_)n/ I I 4&m&bm5y| aclcor di g to the pr egkanyl | i vent 03 capabl e of
oo g L 1EeR2S, b SERERTC oY CYEPRTTep e AR OIS i n
Rea and R2b 4dr 6% aken 4fugeeieay tb f or o doubl e sHAROPEM § schffol d havi ng
the fornula: [[.64..| MRShoropHeeylwherei nHR1, REb, ahwetRdpherd desgri bed in
Table I'l. ThE'—'S'Egrrc bu_gﬂdé)raéﬂexylbf Retr g the conu-g%gpﬁeﬁﬂ Shbwn when R6b
or Re |I's not lhydrogen. 21 0_MAR 2006 W0-03/0240-79 PCT/ US02/ 30134
No. RR-RI 614t 88r ophdrlyPeReBBy| | 624- A1 uor obhend PP Dhea)
634- f | uor ophdnyBFH2- fmi4efabrephehyl 644- f | udt ophenyd- @@PMM@MMY'
oo S T OW ST A
684-f | uor oBheWb—W@m‘ox bl -5-v1 6941 £1 uor BFARAA Hoyr L i - 2- 1
704-f | uor ophdnyeipy | dfluprogrepyl 7[L4- f | tbr ophény| H Pyridin-3-yi

71 4-fluorophenyl H H

72 4-fluorophenyl H methyl

73 4-fluorophenyl H ethyi

74 4-fluorophenyl H vinyl

75 4-fluorophenyl H cyclopropyl

76 4-fluorophenyl H cyclohexyl

77 4-fluorophenyl H methoxymethyl

78 4-fluorophenyl H methoxyethyl

79 4-fluorophenyl H 1-hydroxy-1-methylethyl

80 4-fluorophenyl H -CO;H

81 4-fluorophenyl methyl phenyl

82 4-fluorophenyl methyl 4-fluorophenyl

. 83 4-fluorophenyl methyl 2-aminophenyl

84 4-fluoropheny! methyl 2-methyiphenyl

85 4-fluorophenyl methyl 4-methylphenyl

86 4-fluorophenyl methyl 4-methoxyphenyl

87 4-fluorophenyl methyl 4-(propanesulfonyl)phenyl

88 4-fluorophenyl methyl 3-benzo[1,3]dioxol-5-yl

89 4-fluorophenyl methyl pyridin-2-yl

20 4-fluorophenyl methyl pyridin-3-yl

91 4-fluorophenyl methyl H

92 4-fluorophenyl methyl methyl

93 4-fluorophenyl methyl sthyl

94 4-fluorophenyl methyl vinyl

22



724-f | uor ophenyl Hreyl 734-fl uorophenyl Hetyl 744-f]| uorophenyl Hvlyl
754-f 1 uor ophenyl Hcycl or opyl 764-fl uorophenyl Hcycl oexyl

774-f1 uor ophenyl Hret hoxnet hyl 784-fl uor ophenyl Hhet hyyet hyl

794-f1 uor ophenyl H1- hydr oxy- 1net hyl et hyl 804-f 1 uor opheny]

814- f | uo™MypHR§APret hyl phnyl 824-f1 uor ophenyl net hyl 4-f| ﬁ’é}i_ﬁﬁgﬁéﬂ%“
834-f | uor ophenyl net hyl 2- am nphenyl 844-f| uor ophenyl net hyl 2- net h( phenyl
854-f | uor ophenyl net hyl 4- et hl phenyl 864-f| uor ophenyl net hyl 4- met hophenyl
874-f 1 uor ophenyl net hyl 4- (propaneslfonyl)phenyl

884-f | uor ophenyl net hyl 3- benzof 4 }-eHi-oxat—5=yt ooropyl —
894-f | uor opienyP met hy"1’fﬁ’\9't°PQT"3E-v oh® Yunr 0 Yoot e 3- vl
914-f| uoropkenysme hyd-ive@abenyiuo oph@ﬁt}ﬁ}"mat hy! no. FRA
934-f | uor oph Zln: Nyi flosbnedfi4- 11 UOmepienylmet hyethoxyyiethd2 2 0 MAR 2006 WO
03/ 024970 PGILU 30134 854 f |- hor6 imayamesres TRy ,

964- f | uor ophHenyP et hyﬁ‘@?fﬂ"&e}wvl 974- FiiFJinl’ oy hpn\/'@t—?%—g%ﬁﬁawrf-i et hyl

984-f | uor ophen)ebmat hy4-firstopzavihy | methyl 1-Hydroxy-1-methy’

994-f| uor op ?1 lb‘l uy4_ﬂuowﬁgngxy T- emwylet hyl 1004--CPudr opheny|l net hyl - COH
The conpounds_w conprise—the—anratogs—ofthefrrst—aspect of Cat-~gory I
can be prepared b thes ntheS|s outline herein ow |l n follown
schene. Prep The com);/munds Whl():('l comprise the analogs of the first aspecP § Category |l Eg'tebe _ g9

prepared by the synthesis outline herein below in the following scheme.

Boc._ N / Boc\N
—-—»

Reagents and conditions: (a) NaH, DMF; 0 °C to 90 °C 4 hr,

Boc
B S

10
Reagents and conditlons. (b) SOClz, MeOH; 0 °C, 17 hr.

2 0 MAR 2006

0
OCH;
&
4 ‘ (o}
NYN
SCH,

Reagents and conditlons: {c) pyridine, 80 °C, 16 fr.
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Boc%""Ha ocN NCO N + Ca Boc,.,IN* H Bocce 9 Reagents and
conditions: (a) NaH, DM/, 0 Cto 90 C4 hr. Boc'-N b HEN N | N 12 0 BéARc &00§4' -
10 Reagents and conditions: (b) SOCl12, MOH, 0 C, 17 hr. 3 OCH3 10 Reagents
and conditions: (c) pyridine, 90 C, 16 hr. 23 2 0 MAR 2006 03/ 024970 d
SCH3 11 WP ®ea¢ehts and conditions: (d) OXONE(r); THE/ REEUERAYEH it 2 hr.
e 12 13 Reagents and conditions: (e) (S)-(-)-a-nethyl benzyl am ne, tol uene;
140 ?C for 12 hr. EXAWPLE 4 2- 4-Fluoro hen | -3- 2- 1-hen lath | am no

rimdln-4- | -5 =di dro- pyrazolorl ,2-alpvrldazin-1-one (13) Preparation
of 3, 6-dl hydro-pyridazineyl, 2-dicarboxyllc acid -t rt-butyl ester (9):
To a solution of di-tert-Bytylkydrazodiforngtse P6,080.0 mol ) I n DV
(2 0 m) cooled to aéﬁ NaH (8. @ = sugipensi on I n m neral
oil, 200.0 mmol) pol N st t er—oak | oW ion to warm and

stir 45 minutes at roomtefp, cls-1,4-dichloro-2-bu~ene (8.4 n., 80.0
ol ) is added dropw se foMyhe reaction mxture TRe m xture |s then heatei

at 90 C for 4 hours, /(
N= SCH3 SO,CH3

1 12
Reagents and conditions: (d) OXONE®, THF/MeOH/water; rt 2 hr.

13
Reagents and conditions: (8) (S)-(-)-a-methylbenzylamine, toluene; 140 °C for 12 hr.

EXAMPLE 4
2-{4-Fluorophenyl)-3-[2-{1-phenylethvlamino imidin-4-y1]-5.8=dihydro-

pyrazolo[1,2-alpyridazin-1-one (13)

‘Preparation of 3,6-dihydro-pyridazine-1,2-dicarboxylic acld di-tert-butyl ester (9):
To a solution of di-tert-butylhydrazodiformate (18.6 g, 80.0 mmol) in DMF (220 mL) cooled to O °c
is added NaH (8.0 g of a 60% suspension in mineral oll, 200.0 mmol) portionwise. After allowing
the solution to warm and stir 45 minutes at room temp, cis-1,4-dichloro-2-butene (8.4 mL, 80.0
mmol) is added dropwise to the reaction mixture. The mixture is then heated 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 aqueous phase is
extracted with ether, the combined organic phases washed with aqueous saturated NaHCOs,
dried, filtered and concentrated /n vacuo. The obtained crude product is taken up in hexane and
the resulting solid recovered by filfration to afford 24 g of the desired product as white powder.
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cooled to roomtenperature and stirred an additional 15 hours. The reaction
| s quenched by pouring the contents of the reaction vessel Into 28eMARit2808.
The resulting aqui sous phase is extracted with ether, the conbi ned organic
phases washed wi th aqueous s urated NaHCO3, dried, fi khﬁ)'uggzq%gﬂ
concent r MOMK02487% acuo. The obtai ned crude product |s t hexane and
the resulting solid recovered by filtration to afford 24 g of the desired
produ as white powder. 24 2 0 MAR 2006 WD 03/024970 PCT/ US02/ 30134
Preparation of 1,2,3,4-tetrahydro-pyridazine (10): To a solution of

3, ~-dl hydro- pyrl dazl ne- -di.car i i kol $Bb=ddryl ester, 9, (10.0
g, 35.2 mmoPeparatonst H'2(31‘14’158'ﬁt1!)‘"°' yl,;x,gg;m& @f‘?d%é’gh%ﬁ?@%go%h@g&% (22.0 ).
After gyetiah 3 divatronyingeld g-ferbim astepnd: @RE 9153 PRAY" urs, the

sol vente, \sadée%rﬁmé%e EBCH @2l0anly Aftetlgradually waaming tolroa temhend SN EY solid | e |

£ ngl f': ,}%@s \m\%esggérg 5 rf',\’,go(?,:e"g (19 B bkiaRgdefkbidl f5b Wiidbl idieter @S0ved . The

fVected by filtrati 3 g (79%
yi el d) MdOH(Hembeasy ﬂ@@dwtbgﬁ?ft(Zég“Lgﬁ@%‘?sym “r"ﬁtglr“@ﬂ ‘sﬁﬁ"geﬁgepgﬁl%ﬁé'%f 9
2- (4- T | Wekoriegyio¥yRidf atmedesiyad prokichmsthe ¢hyidl saltdi n- 4- 1) - 2, 3, 5, 8- |

tetrahydro-pyrazol o[ 1, 2-a] pyri dazl n-1-one (11) To a solution of

1,2,3,4-tetra ydro-pyridazi ne}! 5§, 5.4 A dindTdiRIay o ser i di ne (100 ni)

| s added 2- PrePRraigh 8 @rf&PP5°P§9"(V§t3f{%f§"ﬁ§/“P"§ﬁﬁf?“§ﬁ§)g- D ri%iﬁ?nw o B

4-y1') - SppatRdiisypizeniic-apyriiaziet fopb (18KToe solution of 1..2@'%‘?"32 rEPYIARBIS: > The

react i 3 A :;Ztt,ﬂ%r%olglﬁ 8{}}{%@3%0%@? is _8&1e@z—iﬂ_‘uoﬂaﬁhémﬂb*??-mglwumv‘wm_eH'F"P*s E 28 80/

renoved i i Vacuo and the resulfi L gl MRS 1s heatedite a 0

Et OAC) f-ﬂ*%?’?ﬂ%'%‘?&c'ﬁmﬁﬂtﬁé‘?/’r%I(g?g'gt%'st"ﬂ‘l‘eb%dgg% 'lree%'gg?‘oguc? 3 oferye!l | W

solid. Greeparianows Tk solvent is then removed in vacuo and the resu ting residue ;Tur_

2-(4-1l %JI% PROR BN Ac) B-ekrerd BRI 1aNE field)obthy Hespgd produds asRgelipwysol; 3, 5, 8-

t et rahydr o- pyrazol o[ 1, 2-a] pyri dazin-1-one (12): To a solution of

2- (4-fluorophenyl)-3-(2- Y .

met hyi sul f arRrepasgtionief dilriuprgpheny)-32anethanasytienyl-py r"-n%%i/"r'éo&?)?'g 1o a] pyri dazi n-

1-0n~,  Jebranydfo-fyrizoldit,B-a]pyidizin-i-one Tt Teeablutiorsef 2rtf-flestopieny)l#(&t ure) i's added

dr opw se sal utian, of, o ¥ o-gpyaadni1-6ra, H7/@4(gB368ML) . After

Stirri ng‘egy‘wﬁmy@pyé{?‘“?‘#%%te&%:gg&? Qazc?{"?o?? LS 1 doneldlg i th

aqueous momb InTFAEQHBRMS oK MBE 589@3“%’ ° EFOAC iB)é) Thg ¢onbin d

Or gani ¢ 2pPAERN in HOEBXHL)e dteriiMing hodrs atraein tanwe b faasior giKtye 1§ WP to afford

1.5 g (5%/%%:%&%@% Q%d gé?ﬂd%ﬁ%ﬂ@dﬁ REDAGSX). Thy ednibined sigknichhas@separ at i on of
enyl ) -

A
2-(4-f1J61% 2- (1= (S) - phen ' SF b sbiratr ocibilas5, 8-

di gydr o Ry dEioh filsred, and b%?f"ﬁ&?(adﬁ% Ff’?"‘f-e‘%#éﬁ‘% ?5#@%”8?&%’?%}3%&%‘]? (2-neth
pyrimdin-4-yl)-2,3,5, 8-tetrahydropyrazol oll, 2-a] pyridazin-1l-one, 12, (0.9

nesui f orzykliow solid.
g, 2{.3 mmol) is gi ssgg_ &floro %Jyg.ls.tggaqs{.az&nmh% fRRsho)pyrimidin-4-yl]-5,8-
(S)-(-)-a- met RPPBER2Y a%ineg_’a. n., 81.6 ! _resul ting
m xt ur e dilydippsitagefol! 3-alepyidazin- “‘1‘23)h3[5?'?‘9”8@8”@6%'(2%%%9%%{@_ | vent renoved In
vacuo. ThanaRI)iap-teednydte ppanilitaliyidaginrionp<d. @9ss 23MMop dsgolyed

Et QAc/ hexanes) 1§ o Al 069 Lot inbRfdRiny (18159, 81.6 nifl) dédeds B resulting

in toluen .
mixture is heated to 140 °C for 12 hours, cooled, and the solvent removed in vacuo. The resuliing

crude product 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 second aspect of Category [l 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:
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product as a red sticky solid. The second aspect of Category 11 anal ogs
according to the present | ventlon capable of Inhibiting rel ease dfmaR 2006
I-nfl ammat ory cytokines relates to compounds conprising a
5,6,7,8-tetrahydro- pyrazoio[l, 2-a]-pyrldazin-1-one sc Vi ng the
for mul a: WM274nR 2006 WO 03/ 024970 R wherein R R ,%@@{S&éﬂ *Reb are
described herein Table 111 TABLE II11 PCT/US02/ 30134 No. RRM R ~ F
1014-f 1 uor ophenyl HOH 1- ( S) - phenyl etyl am no ]

1024-f | uor ophenyl H- OH1- (S) - (4- f | uor ophenl ) et hyl am no

1034-f | uor ophenyl H OH1- ( S) - ( 2- amghopheyl ) et hyl am no

1044-f | uor ophenyl H OHL- (S) - ( 2- net Wyi phey)rRPet hyl am no

1054-f | uor ophenyl H OHL- (S) - (4ge yﬂ'phe i ) et hyl am no

1064- f | uor ophenyl H- OH1- (S} (4- netheR j ) et hyl am no

1074-f 1 uor ophenyl H OHL - (' S)- (4- prppanesul T onyphenyl ) et hyl am no

1084- f | uor ophenyl H OHL- (S) - ( 3- bgn2Q[ 1, 3] dl 01-5-y1) et hyl am no

1094-f | uor ophenyl H OH1- (S) - (pyr{ dih- 2-y) et hyl am no

1104-f 1 uor ophenyl H OH1- (S) - (pyri™¥i ng3-y) et hyl am no

1114-f 1 uorophenyl 4 OHegt hyl ai po, 1124- rophenyl H CHet hyl am no

1134-f1 Mb?rgpﬁe'ﬂgﬁgmgﬁﬁc?ﬁ?‘l’eém%d ﬁelei'ﬁta}’{eglgr ophenyl| H OHcyci opr opyami no
1154-f | uor ophenyl H OCHcycl opr opyi nt hyl am no ‘

1164-f | uor ophenyl H CHt ent - but yl m raBLE 1l

1174-f 1l yoraopheny| H-.QH1-( e -et-Rv-anio

No. - R * ‘R"’a( Eﬂ ) y R
101 4-fluorophenyl H -OH 1-(S)-phenylethylamino
102 4-fluorophenyl H -OH 1-(S)-(4-fluorophenyl)ethylamino
103 4-fluorophenyl H -OH 1-(S)-(2-aminophenyi)ethylamino
-104 4-fluorophenyl H -OH 1-(8)-(2-methylphenyl)sthylamino
1'?)5 4-ﬂuofophenyl H -OH 1-(S)-(4-methylphenyl)ethylamino
106 4-fluoropheny! H -OH 1-(S)-(4-methoxyphenyl)ethylamino
107 4-fluorophenyl H -OH 1-(S)-(4-propanesulfonylphenyl)ethylamino
108 4-fluorophenyl H -OH 1-(S)-(3-benzo[1 \3]dloxol-5-yl)ethylamino
109 4-fluorophenyl H -OH 1-(S)-(pyridin-2-yl)ethylamino
110 4-fluorophenyl H -OH 1-(S)-(pyridin-3-yl)ethylamino
111 4-fluorophenyl H -OH methylamino
112 4-fiuorophenyl H -OH ethylamino
113 4-fluorophenyl H -OH propylamino
114 4-fluorophenyl H -OH cyclopropylamino
115 4-fluoropheny! H -OH cyclopropylmethylamino
116 4-fluorophenyl H -OH tert-butylamino
117 4-fluorophenyl H -OH 1-(S)-(cyclopropyl)ethylamino
118 | 4-fluorophenyl H -OH 1-(S)-(cyclopropylmethyl)ethylamlno _
119 | 4-fluorophenyl H -OH 1-(R)~(cx)-(carboxy)benzylamino
120 | 4-fluorophenyl H -CH 1-(S)-(a)-(methyl)benzylamino
121 4-fluorophenyl -OH -OH 1-(S)-phenylethylamino
122 | 4-fluorophenyl -OH -OH 1-(S)~(4-fluorophenyl)ethylamino
123 4-fluorophenyl -OH -OH 1-(S)~(2-aminophenyl)ethylamino
124 4-fluoropheny! -OH -OH 1-(S)-(2-methylphenyl)ethylamino
125 4-fluorophenyl -OH -OH 1-(S)-(4-methyiphenyl)ethylamino

st 4-fluorophenyl -OH -OH 1-(S)-(4-methoxyphenyl)ethylamino




1184-f 1 uor ophenyl H- OH1- (S) - (cycl opr opyl nt hyl ) et hyl ami no
006
1194-f | uor ophenyl H- OH1- (R) - (a) - (car boxy) benzyl am no 20 AR 2
1204-f | uor ophenyl H OH1- (S) - (a) - (et h) benzyl am no
1214-f 1 uor ophenyl - OH CH1- ( S) - phenyl t hyi am no
1224-1 | ugv@gnamrh - OH OHL- (S) - (4-f 1 uor ophny!) et hyl ami no PCT/US02/30134
1234-f | uor ophenyl - OH OH1- ( S) - ( 2- am nophnyl ) et hyl am no
1244- 11 uor ophenyl - OH OHL- (S) - ( 2- met hyl phnyl ) et hyl ami no
1254-f | uor ophenyl - OH CH1- ( S) - (4- net hyl pnyl ) et hyl am no
1264-f | uor ophenyl - OH OH1- (S) - (4- met hoxypenyl )ethyl am no 26 1 O _MAR .2006 WD
03/ 02497Q2PCT aldstraghstyl 34 -OH -OH 1-(S)-(4-propanesulfonylphenyl)ethylamino
T T e B A O o A
12041 |uGPOphAAUPORPRL DB | prota ot o1 LI ganto T 10
1304- f I UGB® phérfigbrogbienyDHiL -08) - { py®Kidijn- 3- yi HSyavedin-Ayhethylamino
igéj” Wﬁpﬁl 33“‘ rob"am | i D@HJl Z4-T1 uorophaﬁtWarﬂhb OHet hyI am
- Qp AV faYaliVi sWazale 4£Lr f : ot “ | .
1354-f1 ud%pfé"mf’f’m@@ JHH(’)D Ojvﬁ-‘rret vl ani nnUH Sl HEyCropropyl m no
1364-f | udBmpf elFﬂJabroﬁudn biit yPH, i|no propylamino
1374- f lroosppot meﬂg-n u Jo‘pp CYORopr opyetﬁyl amldspmpylamlno
1384- f ljuor opheny AHL-LS) ¢ C\émL Fepy Hl’ér ST
1394-f lju I36p|’ e4ﬁf{5‘f”-°@$“&- 1- %—r a) - ?C hnvaprcy\/? A ik
1404- f [{uciee pH efipbroghienidtl - &) - (a}Phet hyl ) enzyl afﬁ’trﬁb'ty'am'm
%gj— ]f : 73R [ERlbrophari [ OIGHL- | S)-ORNnenyT et , JASrteydiopropyheihylamino
1434- £ 1100PE pHRTProppE e g{fﬂ N “UH‘(’MWOWO ﬁﬁéfwl)@tmleﬂﬂno
1444- 1 | uota8pHehiioroasg- 00 - ( S)Of2- et hy|1dﬁ’ e T
1454- f | wopzgpt 7o - [OCRSH - ([ S)-of4- ret hy T pleyyd)(ebihyjoansyiaeino
1464-f |luor opheny - ﬁ%ﬁ aripo
1474-f 1 juot3ph f)‘”‘" 2 (1SPCh- br opanes s enyl) et hyl adi no
' 142 | 4-fluorophenyl | -OCH; | -OCH; -(S)-(4-ﬂuoropheny|)ethylammo 7

143 4-fluorophenyl | -OCH; -OCHs 1-(8)-(2-aminophenyl)ethylamino

144 4-fluorophenyl | -OCH; -OCHjs 1-(S)-(2-methylphenyl)ethylamino

145 4-fluorophenyl | -OCH; | -OCHs 1-(S)-(4-methylphenyl)ethylamino

146 4-fluorophenyl | -OCH; | -OCH; 1-(S)-(4-methoxyphenyl)ethylamino

147 4-fluorophenyl | -OCHa -OCH, 1-(S)-(4-propanesuifonylphenyl)ethylamino

148 4-fluorophenyl | ~OCHj3 -OCHjs 1-(S)-(3-benzo[1,3]dioxol-5-yl)sthylamino

149 _ 4-fluorophenyl | -OCHz; | -OCH, 1-(S)-{pyridin-2-yl)ethylamino

150 4-fluorophenyl | -OCHg -OCHg 1-(S)-(pyridin-3-yl)ethylamino

151 4-fiuorophenyl | -OCH; -OCHj, .methylamino

1562 4-fluorophenyl | ~OCH; | -OCHj, ethylamino

153 4-fluorophenyl | -OCH; -OCHjs propylamino

154 4-fiuorophenyl | -OCHjs -OCHs cyclopropylamino

165 4-fluorophenyl | -OCHj, -OCH; cyclopropylmethylamino

156 4-fluorophenyl | ~OCH; ~OCHs tert-butylamino

157 | 4-fluorophenyl FOCHs -OCH;, 1-(S)-(cyclopropyl)ethylamino

158 4-fluorophenyl | -OCH3 | -OCH, 1-(S)-(cyclopropylmethyl)ethylamino

159 4-fluoropheny! | -OCH; | -OCH, 1-(R)-(c)-(carboxy)benzylamino

160 4-fluorophenyl | <OCH; | -OCHs 1-(S)-(cx)-(methyi)benzylamino
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| 1484-f1 uorophenyl - OCH3- OCH31 - (S)-(3-benzo[1, 3]dl ool -5-yl)ethylam no
1494- f | uor ophenyl - OCH3- OCH31- (S) - (pyri di n-2-) et hyl am no 2 0 MAR 2006
1504-f | uor ophenyl - OCH3- OCH31- (S) - (pyri di n-3- 1) et hyl am no

1514-fl uo hen I - G:HB OCH3nmet hyl ai no 1524-f | uor ophenyl - - OCH3et hyl al no
1534-f | uorv% 0 OCH3- OCH3pr opy! al no PCT/US0230154

1544-f | uor ophenyl - OCH3- OCH3cycl opr opyam no

1554-f | uor ophenyl - OCH3- OCH3cycl opr opyl nt hyl am no

1564-f | uor ophenyl - OCH3- OCH3t ert - but yl m no

1574-f | uor ophepy ti

1584 | uor Ophgﬁrl+e s%i@ %%?10 t or}(IPM@}n@%&%ﬁ&&cﬁ%gwnﬁ?{m%ﬁn rt]’?) utilized

1594- f | ude sprrsnipe apomlistedin3reble 1. f‘{’&’j“@t?a@ﬂ‘@?‘lﬁ'@ﬁﬂyl ani no

1604-f | uor ophenyl - OCH3- OCH31- ( S) - (a) - (et hykbenzyi am no 27 WD 03/ 024970 For
the second aspect of Category Il, Internedi ates such as conpou to prepare

the anal ogs |listed for exanpl € ) OHa 13 14 2 0 MAR

2006 PCT/ Us02/ ‘::trﬂbe util irze 3 ntﬁ anE conditions: (a)
12 hr. EXA i ) ro hen | - 7-dih

no m di n- 4- -

0804, K3Fe(CN)e; t X

drox -3- 2-1- hen leth I'

56.7..8= totrahvdropyrol or | . 2- al p-th-relazm 1
2-(4- FI uor ophenyl ) - 6, 7- %r gxy-3-[2- (1- phenyl IaF1 no) -

pyrl m din-4-yl]-5, 6 7,,8 t ewrahydr opyr azol o[ 1, 2-a] pyfl dazin-1-one (14): o a
solution of 2-(4- .
fl uorophenyl)-3-[2-(1- phé‘pﬂ?l e m no) pyri mi di nH€y| B- di hydr o- pyrazol o
[1, 2-a] pyri dazl n-1-one, 13, g, 1.88 mml) In t-ByGH H20 (24 nL of 1:1
m xture) is added K3Fe(CNye (1 g, 5.64 mol), H2CB (0.8 g, 5.6 mml)
and NaHCO3 (0.5 g, 5. S t |de(01 g, 0.3
mmol ). The resul ti n%ea?ﬁ"'ff'ﬂi’r‘%"d‘ﬁ%“ss(?)%mgel&p%gg {(;gd'%ﬂ;“ Oreirpé?gture for 12 hors.

The reaction Is quenched by the addition of aqueous saturated KHSO4
solution (10 nL). The aqueous pha®XAMBLE®&xtracted with Et OAc (3x) and the

conbi ned Orga”5-4-ﬁﬂ<?r§ n -@T-th-&‘g -5--2H-ﬁ le Q i pidiad

5,6.7,,8=tetrahydropyrazolo[1.2-alpyridazin-1-one (14

,bnéN( 14) Preparation of

Preparation of 2-(4-Fluorophenyl)-6,7-dihydroxy-3-[2-(1-phenylethylamino)-
pyrimidin-4-yi]-5,8,7,,8-tetrahydropyrazolo[1,2-a]pyridazin-1-one (14): To a solution of 2-(4-
fiuorophenyl)-3-[2-(1-phenylethylamino)pyrimidin-4-yi}-6,8-dihydro-pyrazolo[1,2-a]pyridazin-1-one,
13, (0.8 g, 1.88 mmol) in {-BuOH:H;O (24 mL of 1:1 mixture) is added KsFe(CN)s (1.9 g, 5.64
mmol), K,COs (0.8 g, 5.6 mmol) and NaHCO; (0.5 g, 5.6 mmol), followed by osmium tetroxide (0.1
g, 0.3 mmol). The resuiting mixture Is stirred at room temperature for 12 hours. The reaction is
quenched by the addition of aqueous saturated KHSO, solution (10 mL). The aqueous phase is
extracted with EtOAc (3x) and the combined organic phases are dried, filtered and concentrated /n
vacuo. The resulting crude product is purified over silica (100% EtOAc) to afford 0.4 g (48% yleld)
of the desired product. '

In addition, a compound such as 14 can itself be utilized as an intermediate to other

analogs, for example, compound 15.
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vacuo. The resul ti ng crude product is purified over silica (100%& thé)
afford 0.4 g (48% yield) of the desired product. In addition
such as 14 can Itself be utilized as an Interinediate to other anal ogs, for

exanpl e, nEé)und 15. 28 2 0 MAR 2006 WD 03/024970 N I N b 14 15 Reagents
and condi t"VQ) 0247%) NaH, CH3l, toluene, rt 62 hr. PCTI UBGFNUSOBB4EXAMPLE 6
2- 4-Fluoro hen 1 -6 7-dimthox -3.2- 1- S - heleth |l inorl Id n-4-1 -5

6 7 8- tetrahydropyrazol otl, 2-al pyridazi n-1-one (15) Preparation of
2- (4-fluorophenyl) -6, 7-dl net hoxy-3-[ 2- (1-(S) - phe$yl et hyl am no) -

pyrlmdin-4-yl]-5,6,7,8tetrahydropyrazol o[ 1, 2- appyr| dazin-1-one (15): T a
sol ution of 2-(4- OH OCHj
f1 uorophenyl ) - & ox§/-3-[2-(1-phen nQ py | midin-4-yl]-5,6,7,

, 8 tetrahydropyra2g \ i dazin-1- 0.91 mml) in
THE (2 nL) |s added NaH 0 09 g, 2. 30 mmol ). After stirring at roomtenp
for 1 hour, nethyl |O/ gen (0. 14 g, 2239 mmol ) .-. .n dropwi se to the
reaction mxture. Aft& /(lrrlng for 62 hours tenp, the mxture Is
concentrated I n vacuo, d| ss'i')l ved in Et QAc and vvlth aqueous
saturated NaHCO3. The orgallc phase is dried, concentrated In

\ o Et OAc) to afford
0.07 g (16%yield) of the dekirgd product as a yell owlg d. The first
aspect of Category |11 ?al ogs  according to the ppesent "I nv ntion capable
of inhibiting release of Inflammatory cytokines reI ates to conpounds
conprisin a 5,6, 7, 8- te’fqa%?ﬁ*ﬁa?d&“"dlﬂw&&w?*ﬂ)[ci’s'?"ﬁ]‘%f592r’1’dazl n- 1- one scaffol d

having the forrmula: 29 2 0 MAR 2006 WO 03/024970 PCT/ US02/ 30134 wherein R
conprises an ether. R R and R1O gxngpdescri bed herein below In able Il and

the anal O% 4-@ u\éleo ‘\Qne ] -Isnlgdlme Lgng SS ‘F Cpenn]ea\t rimidin-4-yi1-5,6,7,8-

tetrahydropyrazolo[1,2-alpyridazin-1-one (15

Preparation of 2-(4-fluorophenyl)-6,7-dimethoxy-3-[2-(1-(S)-phenylethylamino)-
pyrimidin-4-yl}-5,6,7,8-tetrahydropyrazolo[1,2-a]pyridazin-1-one (15): To a solution of 2-(4-
fluorophenyl)-6,7-dihydroxy-3-[2-(1-phenylethylamino)pyrimidin-4-yl}-5,6,7,,8-tetrahydropyrazolo-
[1,2-a]pyridazin-1-one, 14, (0.42 g, 0.91 mmol) in THF (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 NaHCO;. The organic phase is dried,
filtered, concentrated in vacuo and the resulting residue purified over silica (100% EtOAc) to afford
0.07 g (16% vyield) of the desired product as a yellow solid.

The first aspect of Category lil 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:




TABLE I'V No. RR' R, 61H4-fl uorophenyl phenxy 62H4-fl uorophenyl 2-f1 uog gpgRe%b6
63H4- f | uor ophenyl 3-f 1l uoropenoxy 64H4-fl uorophenyl 4-fl uor openoxy

65H4- f | uor ophenyl 2, 6-dl f | uor phenoxy 66H4-fl uor ophenyl 2- cyanopenoxy
67H4- f 1 uor ophenyl 3- cyanopenoxy 68H4-fl uorophenyl 2-trl fl uor oneyl phenoxy
69H4- f | uorEPPERA™-t r | f | uor oneyl phenoxy 70H4- f 1 uor ophenyCPURENIA phenoxy
71HA4-f | uor ophenyl 4- net hyl henoxy 72H4-f1 uor ophenyl 2, 4- di net hl phenoxy

73H4- f | uor ophenyl 3- N- acet yl ammophenoxy 74H4-f | uor ophenyl 2- net hohenoxy
75H4- f | uor ophenyl 4- et hohenoxy 76H4-fl uor ophenyl 3-benzo[ 1, 3] | oxol - 5-yl
77met hy| AgtolehOk BUpiHRERE! R BREORYRRIRC RN dbadrbstHeR el ifTdbleWRh@BBNOXY
79nethy|4-ﬂ|uq&9 ﬁe ;%}%#uorﬁ noxy 80net hyl 4-f 1 uor ophenyl 4-f| uor openoxy
81nethy|4q?F%% 5% 3ﬁéf S P ?%ﬁenoxy

82net hyl 4-f | uor ophenyl 2- cyanopi enoxy 83net hyl 4-f | uor ophenyl 3- cyanopenoxy
84met hyl 4-f 1 uor ophenyl 2-tri f | uor ongagleplenoxy

ggx: Eg: j-]]: : 38"_0598:2]'3/'[ ;Blrur:a:r Ih,/jljﬁlaz:lzﬁz;?;;::rl ;\/IyA-f | ||nrr\r,1phpmlll 4-ret hyl henoxy
g8net hyl 4- f | uof oBhety! 2. 4- di fret Hyprerisry phenoxy
89net hyl 4- f | uoy ophenhyl 3-H\- acpt yl4chuvrophesyiox y 2-fluorophenoxy
90met hyl 4- f | uoyoggreTyt2ret ﬁ”@'-ﬂﬂ&)fpl‘%ﬁ&l“’t hyt=4= f3tbe+bbﬂérHGi@yi ZA=het hoxhenoxy
30 j I MR 20 F\\64 H 4-fluorophenyl 4-fluorophenoxy
65 H 4-fluorophenyl 2,6-difluorophenoxy
66 H 4-fluorophenyl 2-cyanophenoxy
67 H 4-fluorophenyl 3-cyanophenoxy
68 H 4-fluorophenyl 2-trifluoromethylphenoxy
69 H 4-fluorophenyl 4-trifluoromethylphenoxy
70 H 4-fluorophenyl 2-methylphenoxy
71 H 4-fluorophenyl | 4-methylphenoxy
72 H 4-fluorophenyl 2,4-dimethylphenoxy
73 H 4-fluorophenyl | 3-N-acetylaminophenoxy
74 H 4-fluoropheny! 2-methoxyphenoxy
75 H 4-fluorophenyl 4-methoxyphenoxy
76 H 4-fiuorophenyl 3-benzo[1,3]dioxol-5-yl
77 methy] 4-fluorophenyl ' phenoxy
78 methyl 4-fluorophenyl 2-ﬂuorophenoxy
79 methyl 4-fluorophenyl 3-fluorophenoxy
80 methyl 4-fluorophenyl 4-fluorophenoxy
81 methyl 4-fluorophenyl 2,6-difluorophenoxy
82 methyl 4-fluorophenyl 2-cyanophenoxy
83 methyl 4-fluorophenyl 3-cyanophenoxy
84 methyl 4-fluorophenyl 2-triffuoromethylphenoxy
85 methyl 4-fluorophenyl 4-frifluoromethylphenoxy
86 methyl 4-fluorophenyl 2-methylphenoxy
87 methyl 4-fluorophenyl 4-methylphenoxy
88 methyl 4-fluorophenyl 2,4-dimethylphenoxy
89 methyl 4-fluorophenyl 3-N-acetylaminophsnoxy
90 methyl 4-fluorophenyl 2-methoxyphenoxy
91 methyl 4-fluorophenyl 4-methoxyphenoxy
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WO 03/ 024970 PCT/ US02/ 30134 92net hyl 4-f | uor ophenyl 3- benzol[ 1, 3]|oxol 5- X
93H4- chl or ophenyl phenoXy 94H4- chl or ophenyl 2-f | uor ophgnoxy 2008
95H4- chIorophenyIS f I uor ophnoxy 96H4- chl or ophenyl 4-f | uor ophnoxy

97H4- chl or o | 2, 6-di fl uorohenoxy 98H4- chl or ophenyl 2-¢ anopnox

99H4- chl ort d% éﬁ %- cyanop , noxy 100H4- chl or ophenyl 2- trIF%ﬂH?& Xylphenoxy
101FM-chIorophenyl4-tr|f|uoronetlphenoxy 102H4- chl or ophenyl 2- et hyl penoxy
103H4- chl or ophenyl 4- net hyl penoxy 104H4- chl or ophenyl 2, 4- di net hyl henoxy
105H4- chlorophenyl3 N—acetylan1ophenoxy 106H4- chlorophenyl2 nmet hoxyphenoxy

107H4- chl or opleyt4-ret yfhet ?W-L,Trug TyiokoREwzof 1 3] i oxol - 5-yl
109et hyI 4- chl nrgr%n 'ﬁtélth |Kn(‘v 14;%*)“? I 1Iﬂrb,éi.I an; I&EOF ymr IJ\phnoxy
111nethy|4-ch|o@8pheny|§ fILordbﬁﬁﬂ¥ﬂﬁﬂﬁ2npthyl4-@?F9Wophenyl4-fluorophnoxy
113met hyl 4- chlf o®dphenyl &, 6- C|flémmqm@hmMoxy 2-flucrophenoxy
114met hyl 4- chlroggphenytg=—cys ITUpﬂ}.ﬂam%le.J.D n-,'t t |yé ﬁ'h-ohjdli‘émpﬁen) | 3- cyanopenoxy
116net hyl 4- chllorgp. = e E
117net hyl 4- chl 08pheny! B-t rilf 1 i phe1oxy -fluorophenoxy
118net hyl 4- chll o®8pheny| 2- met| hy| ehinpopienyl 2,6-diflucrophenoxy
119net hyl 4- chloggphenyig-Tet nylpmnﬁyl 2-Cyanophenoxy
120met hyl 4- chl A2 —gi—ret-hyHh Ny ——
121met hyl 4- chl.oP8pHenyl 3. N- dcet FIRPBHY ?ﬂ“eno y - OYanopnenowy
122met hyl 4- chlf of@bhenyl - met{hoxiehappenyl 2-trifluoromethylphenoxy
123mret hyl 4- chloT@pNENyTE- METNOXAEHD6pKahy! irifluoromethylphenoxy
124nmet hyl 4- chlreapRemyH-3—benrzeli3-oxel—5+y—

102 T H 1= L 4-¢hicrophényi 7T 2-methylphenoxy

103 H 4-chlorophenyl 4-methyiphenoxy

104 H 4-chlorophenyi 2,4-dimethylphenoxy

105 H 4-chlorophenyl 3-N-acetylaminophenoxy

106 H 4-chlorophenyl 2-methoxyphenoxy

107 H 4-chlorophenyl 4-methoxyphenoxy

108 H 4-chlorophenyl 3-benzo[1,3]dioxol-5-yi

109 methyl 4-chlorophenyl phenoxy

110 methyl 4-chlorophenyl 2-fluorophenoxy

111 methyl 4-chlorophenyt 3-fluorophenoxy

112 methyl 4-chlorophenyl 4-fluorophenoxy

113 methyl 4-~chlorophenyl . 2,6-difluorophenoxy

114 methyl 4-chlorophenyl 2-cyanophenoxy

1186 methyl 4-chlorophenyl 3-cyanophenoxy

116 methyl 4-chiorophenyl 2-trifluoromethylphenoxy

117 methyl 4-chlorophenyl 4-trifluoromethylphenoxy

118 methyl 4-chlorophenyl 2-methylphenoxy

119 methyl 4-chlorophenyl 4-methylphenoxy

120 methyl 4-chlorophenyl 2,4-dimethylphenoxy

121 methyl 4-chlorophenyl 3-N-acetylaminophenoxy

122 methyl 4-chlorophenyl 2-methoxyphenoxy -

123 methyl 4-chlorophenyl 4-methoxyphenoxy

124 methyl 4-chlorophenyl 3-benzo[1,3]dioxol-5-yl

The compounds which comprise the analogs of the first aspect of Category 1ll can be
prepared by the synthesis outline herein below In the following scheme.
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The conpounds whi ch conprise the anal ogs of the first aspect of Category
1l can be prepared by the synthesis outline herein below In the 0§l MaRn2060
schene. 31 2 0 MAR 2006 WD 03/024970 ~CO2H [/ ' N COCl "N !~"SCH3 ' N SCH3
16 Reagents and conditions: (a) C202CL2, CH2ClI2; it 18 hr. CO2CH3 16 SCH3
COCl Reagdf®BQM0conditions: (b) CH2CI2, rt 3 hr. CORCREYT/USPMAN34C 17 17
Reagents and conditions: (c) TEA, CH2CI2,; it 18 hr. CO2CH3 Nd 1 O~
Reagents and conditions: (d) NaOH, MeOH, it 20 min. PCT/US02/ 30134 CQO2CH3
32 2 0 MAR 2006 WO 03/024970 SCH3 e 19 20

COH coc!

Y a Z N
=L
| N SCH, N SCH;

16
Reagents and conditions: (a) C202CLz, CH2Clz; rt 18 hr.

(='JOZCH3
CO,CHy cocl LN A
H |
N ZZ N b O, N
) * 0~ —
N X, /k
N SCH3 I N
N//I\SCH;,

17
Reagents and conditions: (b) CHzClz, rt 3 hr.

16

CO,CHs E
H
F | '
0 o} 6 fil
3 —_— o
o] N
| )\ N
NP NscH, I

Reagents and conditions: (c) TEA, CHzClz,; rt 18 hr.

F
v ‘e
oo N _4,  F \ N

S /
N/)\scm N’(
18

19
Reagents and conditions: (d) NaOH, MeOH, rt 20 min.
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Reagents and conditions: (e) TM5-CHN2, CH2CI 2/ MeOH 20 mirl rt. SChidy 2fAr2/h06
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- Fl uorophenyl | - 3- oxa- 1- (3 phenoxvphenvl | -5 8 7 8-tetrahvdro-4H pyrazol oT1
2- al pyri 042 %‘B 4Y9carboxylic acid methyl ester (22) PreBSTAPIZM134f
2- et hyl sul f anyl - pyri m di ne-4-carbonyl chloride (16): To a sol ution of
2- met hyl sul f anyl - pyri m di ne-4-carboxylic acid (20 g, 117.7 mmol) in CH2Cl 2
(1100 nmL) Is added oxalyl chloride (17.2 g, 197 mmol) and DVF (20 drops).
The reaction solutlcn Is stirred at room 33 2 U MAR 2006 WO 03/ 024970
tenperature for 18 hours after which the solvent is renoved in vacuo to
affor of the desired proguct $84 a dark green sol d. ﬁ@#ﬁU802/30134 a2l1.2
g, (95%yvyield) Preparation of'
1- (et hyl sul f anyg f
acid nethyl ester
acid nethyl ester (1. 5 ¢
2- met hyl sul fanyl - pyri m i na ;
and triethylamne (1.2 8. 3 mol ). The fixtu s stlrred at room
tenperature for 3 hours. Thwecw,eacti on solution Is t h diluted withl N Cl
(100 nL) and the organic phase |Is decanted. The aqueous phase |s extracted
with additional ~ol vent dhd the organi c | ayers are conbi ned, dried, and
concentrated | n vacBergefand congiiges: (o) G FEN= CE:Chife?i2Bingver  sili ca(et hyl
acetate/ hexane 1:1) to afford 0.9 g (36%yield) of the deS|red product as a
yel | ow solid. Preparation_of
2- (4-fl uorobenzoyl)-1-(2-R
hexahydr o- pyri dazi ng=3 : r : To a solution of
1- (met hyl sui f anyf= Qi nle- 44 cacblogyl Fne ,xri azi ne- 3- car boxylic
acid nethyl ester, J9 g3 mmol) in CHZC 2 (80 ) is added
4-f | uor ophenyl acet yl Nde (0.63 n, 4.6 mmol 1“d trlethylamne (0.55
m., 3.6 mmol). The reacfiorn solution Is stlrred/ai&ioon1tenperature for 18
ho urs then dilute withX} HCl (50 nl-) and the ggaLc | ayer decant ed.
The organi c phase |Is extract® with additional

20 21

Reagents and conditions: {f) OXONE®, THF/MeOH, rt 4 hr

RS X ‘ ri dazi ne-3- carboxylic
) utTom™of heXalf azi ne-3 carboxylic
8.3 mol) in CHZCIZ 84 nL) | s added

; 6, (1..41 g, 7.5 mol)

o]

CO,CH,
et hyil 'sul f anyl - pyrlnldln. 4- carbonyl)

o COCHs o CO:CHs
N N :
F \_+ 8, F N\_N

A\ N

/N / N

N/

N¢(sozCHa /4°’®

21 - 22

Reagents and conditions: (g) phenol, NaH, THF; rt 1 hr.

EXAMPLE 7
2-{4-Fluorophenvl)-3-oxo-1-(3-phenoxyphenyl)-5,6,7,8-tetrahydro-3H-pyrazolo[1,2-

alpyridazine-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 CH:Cl, (100 mL) is added
oxalyl chloride (17.2 g, 197 mmol) and DMF (20 drops). The reaction solution Is stired at room
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solvent, the organic |layers are conbined, dried, and concentrat ed 20 MR AW
t afford the crude product. The crude material |Is purified over silica
(ethyl acetate/hexane 1:1) to afford 1.15 g (89% vyield) of the desired
product as a | ow solid. Preparation of

2-(4-f1 uor‘?S‘bPé% A7 - 1- (3- met hyl sul fanyl - pyri m di mi 4-yl) - 3CEHEA047 8-

t et rahydr o- 3H pyrazol o[ 1, 2-a] pyri dazi ne-5-carboxylic acid (19): To a

sol ution of 2-(4-

f1 uorobenzoyi)-1-(2-methyl sul fanyt-pyrim di ne-4-carbonyl)-hexahydro-pyridaz

ne- 3- car Y Josds Pieldpt hanol (40
m-) Is g‘%ﬁ%& tuﬁ?a@als?'o'fggﬁep%h'iﬁ@g g&vert)mem%g %ﬁlgg"gtt%%fﬁ?dl s st ?Qr {218 G};t room

t enper at §f e fesiredarrdietzg %’kﬁ'ﬁéﬁs"(‘iﬁil uted wit | HC (50 mL). The solutionis
extracted with ethyl acetate (3 x 250 nL), the organic |ayers are cpnbined,

dried, and Cﬁ&fﬁ%&@sqummymawa ,Iyﬁmmnfesztar&nﬁﬁ.egau{yza,%ynaam)s of an oil
whi ch |I's used t kout furt

2- (4 f | uSPEBRURSEY "‘f"W(Y’ostPé{ﬁ§/ ' ?QIH‘;PP ?’ryﬂﬁ"d’i”’ﬁdgﬂ"% ?a'%‘”‘@"’ 8% 6,7, 8-
t et r ahy dmet@tdster (1 §208.3 fninol incGHaQl (60 ant) ineddsd %—a\etbiwityfhmstpﬂmidﬂieﬁ@@'hwvl ester
(20): To cﬁlorﬁi@' 1¢t %Qﬁ oR¥.5 mmol) and tristhylamine (1.2 mL, 8.3 mmol). The mixture Is stirred at

gzgﬁ‘;'[ ‘ioréo So g V%r efo('ghg.lrcar ?e‘é't{ @éﬁuthgméhénu?’e 8%@131554@! (Emﬁm.r)rmc{ tﬁé"ydr 0- }3'+ P

met hy| en®raapiF pheselis d%ﬂﬁtﬂhﬁ@%ﬁ&maseﬂ? P&*Féft‘?ﬂ)'v'@laf"iﬂmﬁh AyeshRieene (1.5 niL of
a 2 M solotgahiolaydrsart eonsbiriad, ddiedand doncefitratedrieeacid. Ohe cudaproducdgpurifiedove?0 m nut es

ozl d duct
%5 an3a B icHBRTRAEE (APGHAA0 T R iy SNk RIBIouth B & Mkt ol 17 Pr odue

(hexane/ ethyl acetate 1:4) to afford 0.51 g (5901 product as a yell ow
f oam PCT/ USOPreparafich ofi2e#i-fljiorobenzbmd)- i@ ethylsuifanyppyrimidiner4-garbonyl)-

2- (41 i uonQpieaNslyF .Jaz(,.aame; @&.umfncumﬂ éd@éﬁ'{idﬁn'ﬁhﬂdtﬂorﬁf)ﬂﬁet%ﬁaﬁwﬁ 7, 8-

El-gt ;ag {?:p?rgﬂdlneg%f% 8)21 )@F\ydﬁ &:éﬁrzlggg 8?{&89’"0 acigkeg)ﬁ)élstlerc 1 '?‘?d éj g. g?r;[ eSt er (1):
2- (4f | uoICHPIe@Y M)} ig addad Afudigahenylateivh ghiqsie PR izt Gropwe!) aml tiethylamine K%dr o-

3H- pyr az eaL08.8 ménod] T rbsbacH saaﬁcﬁrlsaiﬁbmydoinaerm'ramrmr r8Housstiee tluted@th 1( 0. 51,
1.23 nol )N O| Vzgﬁ}ﬂhe é@e@ﬂcl )cbet:énté&()%ee&’g aasgis &F%(vflt)l ac(d&or?a? g, 3.7

mmol) Is e reaction

) h
sol ution SB'\/%‘F OFR3QYF laversare ‘mﬁdoﬁﬂ'e‘?L n °F ﬁ'b"%ﬁ?ﬁ%?r thFS’B t enper at ur e
and stir peodtat Fie cofde Batedal istpudfied loven silice fethyNeceiaigthexXasa 1) toieford titfeai(89hi i | t he pH

I's about yigig) of IHeQiesiRa ploliRNasSPelidvi saikd.1 S then extracted several times with
et hyl acet aze, t he organi ¢ phases conbined, dried, and concentrated in

vacuo to afford 0.5 g (91 %yiel d? of the de5|red product as a vyellow
foam , Prep aPesppr@tiomef 2-(4-fluorophenyl)-1-(3-methylsulfanyl-pyrimidin-4-yl)-3-oxo0-5,6,7,8~

2- (4- T | uasteplpd@ro8H)pyrazéIdH 2RO yziny5-tat otylit-aéldy(19): 36 8 xaution &F 24-8-
fluorobenzoyl)-1-(2-methylsulfanyl-pyrimidine-4-carbonyl)-hexahydro-pyridazine-3-carboxylic acid
methyl ester, 18, (1.13 g, 2.62 mmol) in methanol (40 mL) is added NaOH (1.26 g, 31.4 mmol).
The reaction is stirred at room temperature for 20 minutes then diluted wit 1 N HCI (50 mL). The
solution is extracted with ethyl acetate (3 x 250 mL), the organic layers are combined, dried, and
concentrated in vacuo to afford 0.83 g (79% yleld).of an oil which Is used without further

purification.

Preparation of 2-(4-fluorophenyl)-1-(3-methylsuifanyl-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-(4fluorophenyl)-1-(3-methylsulfanylphenyl)-3-oxo-5,6,7,8-tetrahydro-3H-pyrazolo[1,2-
a)pyridazine-5-carboxylic acid, 19, (0.83 g, 2.1 mmol) in methylene chloride (50 mL) is added
trimethylsilyl-diazomethane (1.5 mL of a 2 M solution is hexane, 3 mmol). The reaction is stirred
for 20 minutes at room temperature then concentrated in vacuo to afford the crude product as an
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t et r ahydr o- 3H pyr azol o[ 1, 2- a] pyr | dazi ne- 5- car boxyl i ¢ aci d net hyl2 eswmar 2006
J22): To a solution of

2- (4f 1 uor ophenyl) - 1 (3-net hanesul fonyl - pyrl m di n-4-yi) - 3- oxo 5,6,7, 8 tetrah
ydr o- 3H pyrazol o 2 a] pyridazl ne-5-carboxylic acid nmeth ester,

(0.033 g,%bo In THE (3 m-) is added phenol andC FPZ(3913609 g, 0. 22
nmmol ). The reactlon mxture is stirred at root hour. The reaction Is
guenched by the addition of I N HClI (20 nL) and the s tenperature for |
lution is extracted with ethyl acetate (3 x 25 nL). The organi c phases are
conbi ned,, M@cﬁ}ﬁo@ s oy Bida}encrideliheot@R o) € BRALAT @lo8d yloR) tapluaion af f o1 d

t he crude A S puri ed over silica (hexanes/ethyl acetate
1:3) to &’P?%T"i‘fa()’e'@!’?aﬁ‘ (35% yi el d) of the desired product as a white slid.
"H NVR (300 M1z, CDC13) 3 8.64 (d, J =4.6 Hz | H, 7.59-7.63 (m 2 H),
7.40-7.45 (m rgpdrbﬁon of 2- quoﬁﬂanM-iﬂmb‘ﬁmnesmfoﬁﬁ ﬁyﬂmldin-t-yﬁ-:%xﬁ,ﬁﬂz H) ,
7.03-7.08 (m ;@ o? d%l 5 g} i %m pSfester (21 sti@AdBG(S '

3. 01- 3. 119tphydrq-3pyrazsiolh2-albyica rfﬂ’ 2 *V'ia“é fhylegter (2 a"1 s, :
ESI/ S: dddiof mwgparatimwhvé2-(4@mnqpbemﬂé-(hmefbaﬂaylfamgpn%y&w@ %8 %t?tfa'tx#"%at egor y | I
can be fgnonedicRy- J]J}ﬁ‘dafaﬁé b.ebdXdlic aBE MEmH wster, 203(0.52, N23VRoIPIA A6thHIB! BB/ 024970 22

I%?éT/ ngge ig%@m_é I r?%iz 27(68’ ?5 7 mm%_|1s M%Wa@& (30rn%:[) ’andgad%d

2- (4- | ueropwiprcia e yeagtiop EO'Hﬁéﬁ‘@Wh%rT%SHPtW“E gljowed fo yarp tarogm 7 g

tetr ahydfemp&latumahastmhm[tal pi23-zaifiifionel hderzi NaH®s (at-Yiosdded entibthe pH '62@9‘“ 7.To a sol

H on of h r% ctign solution is then extracted several tlmes with ethyl acetate, the organic phases Q éj an
uor ophen r o- ra

o 8PSt PSP A b T el bRy o 31

nol ) Inyﬂlewfvamol (1 m) and water (1 nmL). Is added LI OH (0.016 g, 0.65

nmmol ). The reaction solution Is stirred at roomto perature for 3 hours

t hen quenchedﬁreé?rﬁtpﬁ% o?g—gi{l °1?%h?£yl)]1'@(5hg‘> ?, .,4_,;[)@0,[@}@,-)‘: gon solution is

extracted wt e or |c I_E%/e%?f (? conbi ned,
washed \A/thﬁhlﬂfi’ﬁﬁPY@#q'°[d2'ah’Mﬂdaél5‘ﬁ'c"é’ﬁ‘EbPé‘t' geld methyl TR 012 g (63%
yi el d) ob-(dferopieayiriea-rpthasksatonypyrimidjred- ylmmmélﬂ.mtetréhyNMQH(Pmloﬂlr& CDCI'3) 8

8.45 (dd a6 o ob 3
5 o E dqeP ndazi”én@ea b%xy?tcé‘gdméh\ﬁst ,7211(60173é60imm31) HirHE @ e idadd (m3 04 é »

(m 1 H phezlol@@d Qlah})@ OP%; Oz?f "FU fa%oryg rr?]ls éélrre at roogﬁ%ﬂé_%gurlaf ’ H) .
2- ( 4- Fuubowpeagadionds qudnghad by theradgitiersaf 4 RHGH (20imk) endibessoluipn ‘89’6’)?69"5 6 7 -tetr
ahydr o- 3t awn 8cefiteqb  22m). M6 bréaid ghesed arabralined] Washedhuith: bride: didiFant 300 M—Iz ,
coci9) 8 concent%teg% vaguo to éfoljd tl';ézcrude p@duct which Is purified over silica (hexanes/ethyl

acetate 1:3) to afford 0.012 g (35% yield) of the desired product as a white solid. 'H NMR (300

MHz, CDCls) 5 8.64 (d, J = 4.6 Hz 1 H), 7.59-7.63 (m, 2 H), 7.40-7.45 (m, 3 H), 7.28-7.30 (m, 1 H),

7.48 (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 (m, 1 H), 3.86 (s, 1 H),

3.01-3.10 (m, 1 H), 2.33-2.41 (m, 1 H), 1.86 (br s, 2 H), 1.64 (br s, 3 H); ESI/MS: 461 (M+H).

Other compounds according to this aspect of Category Il can be formed by the following

procedure.
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7.36 (dd, J = 8.7, 5.4 Hz, 2 H, 7.20-7.31 (m 4 H, 7.02 (t, J =280 MARz200B
H, 6 97 (d, J =5 1 H, I H, 523-525(m | H, 4.24 (d, J 11.4 Hz,
I H, 3.74 (s, 3H), 2.94-2.99 (m1 H, 2.54-2.59 (m 1 H), 1.82-2.00 (m 3
H; ESIIM. 479 %ﬁ%kb The second aspect of Category |11 anal ogs according
to the pr &M% 0enti on capabl e of Inhibiting rel easePEFUBRIBMMat or y
cytokines relates to conpounds conprising a 5,6,7,8-tetrahydro-

pyrazol o[ 1, 2-a] - pyri dazi n-1-one scaffold having the fornula: 36 2 0 MAR
2006 WD 03/024970 PCTI US02/ 30134 Re N wherein R units are am nes having the
formula -NH CHR6b] Re, and R1,c.dgb, F , and R10 arg deggribed herein bel ow
In Table |. The stereochdqi st y of R6b is the conf gurloti on shown when R6b
I s not hydrogen.
1264-f | uor ophen
1294-f | uor ophenyl Hc
1314-f | uor ophenyl Hnet h

py 1304-f | uor ophenyl

thyIH 1324-f | uor ophe thoxyethyIH

1334-f | uor ophenyl Hl1- hy roxg- - hyl et hyl H 134 oro yIH—CCQHH
1354-f | uor ophenyl Hpheny or ophenyl H4- flﬁﬁigp
1374-f | uor ophenyl H2- an1noph 1384-f | uor ophenyl H IphenyIH

1394-f | uor ophenyl H4- nethmlphenyIH 1404-f | uor opherzyl H4- met hoxyphenyl H

1414-f 1 uor ophenyl H4- (
1424-f1 uor ophenyl H3- bg%g‘g‘[g%ﬁ§ &Mtg%{ﬂ 9&‘? Wbljﬂhlater, ret, 3 hr.

EXAMPLE 8

Preparation of 2-(4-fluorophenyl)-1-(2-phenoxy-pyrimidin-4-yl)-3-oxo-5,6,7,8-
tetrahydro-3H-pyrazolo{1,2-a]pyridazine-5-carboxylic acid (23): To a solution of 2-(4-
fluorophenyl)-1-(2-phenoxy-pyrimidin-4-yl)-3-ox0-5,6,7 ,8-tetrahydro-3H-pyrazolo[ 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 temperature 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, dried, and concentrated
in vacuo to afford 0.012 g (63% vyileld) of the desired product as a yellow solid. "H NMR (300 MHz,
CDCl;) § 8.45 (dd, J = 4.8, 2.1 Hz, 1 H), 7.14-7.44 (m, 7 H), 6.84-6..95 (m, 3 H), 4.93 (dd, J = 11.7,
9.3 Hz, 1 H), 4.23 (brd, J = 12.9 Hz, 1 H), 3.04-3.11 (m, 1H), 2.46-2.52 (m, 2 H), 1.71-1.93 (m, 2
H), APCI/MS: 447 (M + H).

2-(4-Fluorophenyl)-1-[2-(4-fluorophenoxy)pyrimidin-4-yi]-3-oxo-5,6,7,8-tetrahydro-3H-
pyrazolo[1,2-a]pyridazine-5-carboxylic acld: TH NMR (300 MHz, CDCls) 5 8.50 (d, J = 5.1 Hz, 1 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), .97 (d, J = 5.1 Hz, 1
H), 5.23-5.25 (m, 1 H), 4.24 (d, J = 11.4 Hz, 1 H), 3.74 (s, 3H), 2.94-2.99 (m, 1 H), 2.64-2.59 (m, 1
H), 1.82-2.00 (m, 3 H); ESI/MS: 479 (M+H).

The second aspect of Category Il 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:
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1434-f1 uor ophenyl Hpyri dl n-2-yl H 1444-f| uor ophenyl Hpyridl n-3-ylH 20 MAR 2006
-------------- - - 1454-fl uor ophenyl net hyl HH 1464-f | uor ophenyl net hyl net hyl H
37 2 0 MAR 2006 WD 03/024970 PCT/ US02/ 30134 1474-fl uorophenyl net hyl et hyl H
1484-f | uor ophenyl met hyl vi nyl H 1494-f | uor ophenyl et hyl cycl opr opyi H
1504-f|uoﬁggﬁ@%§VﬁethylcyclohexylH 1514-f|uoropheny|netﬁ?FEQ?%%¥?nethylH
1524-f | uor ophenyl net hyl nmet hoxyet hyl H
1534-f | uor ophenyl nmet hyl 1- hydr oxy- 1- net hyl et hyl H
1544-f | uor ophenyl met hyl - CO2HH 1554- f | uor ophenyl net hyl phenyl H
1564-f|uoropheny|nethyl4-f|uoropheny|HCQND
1574-f | uor ophenyl net hyl 2- am nophenyl H 3
1584-f | uor ophenyl et hyl 2- met hyl phe
1594- f | uor ophenyl met hy!l 4- et hy| @
1604- f | uor ophenyl net hyl 4- met hoxyphgnyl
fonyl ) phenyl H
3] di oxol -5-yl H

1614-f | uor ophenyl net hyl 4- ( pr opan

1624-f | uor ophenyl nmet hyl 3- benzo|

1634-f | uor ophenyl nmet hyl pyri di n- 2- 1644-f1 uor ophenyl net hyl pyri di n-3-yl H

1654-f | uor ophenyl HHnet hyl 1664-f | uor gphenyl Hret hyl net hyl

1674-f | uor ophenyl Het hyl met hyl 1684s#fuor ophenyl Hvi nyl nmet hyl

1694-f | uor ophenyl Hcycl opr opyl et hyl 17%4-f|uoropheny|Fbyclohexylnethyl

1714- f | UHeedin R Diylls isenves yaving thelforetia yNHICARMIRP |and RG B ey andiStaiexy et hyi met hy|
described hersin below in Table |. The stereochemistry of R® Is the configuration shown when

R® is not hydrogen.

TABLE V
No. R’ R® R° R™
125 4-fluorophenyl H H H
126 4-fluorophenyl H methyl H
127 4-fluorophenyl H ethyl H
128 4-fluorophenyl H vinyl H
129 4-fluorophenyl H cyclopropyl H
130 4-fluorophenyl H cyclohexyl H
131 4-fluorophenyl H methoxymethyl H
132 4-fluorophenyl H methoxyethyl H
133 4-fluorophenyl H 1-hydroxy-1-methylethyl H
134 4-fluorophenyl H -CO.H H
135 4-fluorophenyl H phenyl H
136 4-fluorophenyl H 4-fluorophenyl H
137 4-fluorophenyl H 2-aminophenyl H
138 4-fluorophenyl H + 2-methylphenyl H
139 4-fluorophenyl H 4-methylphenyl H
140 4-fluorophenyl H 4-methoxyphenyl H
141 4-fluorophenyl H 4-(propanesulfonyl)phenyl H
142 4-fluoropheny! H 3-benzo[1,3]dloxol-5-y! H
143 4-fluorophenyl H pyridin-2-yl H
144 4-fluorophenyl H pyridin-3-yl H
145 4-fluorophenyl methyl H H
146 4-fluorophenyl methyl methyl H
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1734-f1 uor ophenyl HL - hydroxy-1 - net hyl et hyl net hyl

1744-f 1 uor ophenyl H CO2Hmet hyl 1754-f1 uor ophenyl Hphenyl net hyl 20 MAR 2006
1764-f 1 uor ophenyl H4- f | uor ophenyl net hyl
1774-f1 uor ophenyl H2- 6m nophenyl net hyl
1784- f | uorPR¥MIM2- net hyl phenyl net hyl PCT/US02/30134
1794-f | uor ophenyl H4- net hyl phenyl net hyl
1804-f | uor ophenyl H4- net hoxyphenyl net hyl
1814-f | uor ophenyl H4- ( pr opanesul f onyl )phenyl 1met hyl
1824-f 1 nyl H3- henzo[ 1 _31di vl pethyl 3820 QG'G—\M)
03/ 0249 Lﬁ@?f@bf&@h g 38ty uorophenvl Y | din- 2- vl fret hy
1844-f | Lenzy-ﬂddpgpherdl np 3mpthytet 1854- f¥inybr ophenyl met hyl Hiet hyl
}ggj; : ng,ﬂabﬁ; e rh'eiﬁyil A J_ZS /4 5yb|5ﬁ5;gpneny hyl etdhyl mgt hyl
- aAVARVAN Lnoraoanhbanal 1l 1
18944 ettty YT CYy§RropTap | et hyl
1904- f s T RAEY H Y Y
1914- e ng-funeapheriyhe] howiret hy| net Hyethoxymethyl H
18:2%2- vllx:ﬂﬁaﬁédEW W et hylmethoxyethyl H
- i A\ hazdr oo,
uu L T T Y |
1944- Jof’gi =nxvgfi‘f‘?é?ﬁ'?érﬁ 7 iTe Eﬂ Jr"?m r!‘\*ﬁ et hyl th t hyl
1964- b ngFluaserhonyl - | | H‘(?Fh&‘iphenyl met hyI‘COzH H
ig;j— hmmwyz ammwmhenyl METhyT phenyl H
- wan T1 IC M1 Iyl I IL','T
1994- | o aoronhont bt ?5‘ ngtnm et Wioropheny! H
2004- S nHfivaseRiem.- fre 9By pheny| mefAginopheny H
gg%i f =ny-lﬂﬂﬁi'6dhyrhyﬂ pmepginesul f ony2-nphdphehviet hy| H
- = et Bt dtoxol: Nyl
2034- LT T TG NN L H
4-fluorophenyl ° | methyl “4-methoxyphenyl H
4-fluorophenyl methyl 4-(propanesulfonyl)phenyl H
4-fluorophenyl methyl 3-benzo[1,3]dioxol-5-yl H
4-fluorophenyl methyl pyridin-2-yl H
4-fluorophenyi methyl pyridin-3-yl H
4-fluorophenyl H H methyl -
4-fluorophenyl H methyl methyl
4-fluorophenyl H ethyl methyl
4-fluorophenyl H vinyl methvl
4-fluorophenyt H cyclopropyl methyl
4-fluorophenyl H cyclohexyl methyl
4-fluorophenyl H methoxymethy! methyl
4-fluorophenyl H methoxyethyl methyl
4-fluorophenyl H 1-hydroxy-1-methyiethyl methyl
4-fluorophenyl H -COzH methyl
4-fluorophenyl H phenyl methyl
4-fluorophenyl H 4-fluorophenyl methyl
4-fluorophenyi H 2-aminophenyl methyl
4-fluorophenyl H 2-methylphenyl methyl
4-fluorophenyl H 4-methylpheny! methyl
4-fluorophenyl H 4-methoxyphenyi methyl
4-fluorophenyl H 4-(propanesulfonyl)phenyl methyl
4-fluorophenyl H 3-benzo(1,3]dioxol-5-yi methyl
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2044-f | uor ophenyl net hyl pyrl din-3-yl nethyl . Category |1l can be ¥hepuar 2006
conpounds whi ch conprise the anal ogs of the second aspect o prepared by the
synthesis outline herein below In the follow ng schenme. 21 39 2 0 MAR 2006
WO 03/ 024970 Rea ents and conditions: (a) (S)-(-)-a-nethyi benzyl am ne,

tol uene; MOBBHIReagents and conditions: (b) LION, Me@AEae0134i t 3 hr.
PCT/ US02/ 30134 bC4hr. EXAMPLE 9 2- 4-Fluoro hen | -3-0x0-14241 -S - hen
lath lamno rimdln-4- | 56 7 8-tetra dro- 3H razolo 1 2-a
ridazine-5-carbo lic acid methyl est r (24) Preparation of

2_(4_f| envl }-3.agxo-1 ri(1 (S) Pher\ W % 'l_

yl]1-5,6 T8 e PRREEY 2] ooy ol o[ 1. 2- al P2 | ne- 5 chr hoylic hci d e
hyl est er 1q424]) : 4-flugrophenyio| lut | &h of ny'd'"‘3‘y‘ methyl
2- (4f | upr Wenyd.-ﬂuoﬂapheﬂylﬁet Navewg ul Fonyl pyri m_dl n-4-yl ) B- 0)xetyl, 6,

,8-tetr mh:"e'%r ug@" ,T‘."P éﬁglul [ﬁﬁ!y{al Pyt Hoazi Mhethyi C AT UUX)’FLI, a(m&hy[ﬂa[ yl ester,

21, (0. ] i et |
(S) - (-) I at8fet hyt-Borphandni hemetyia i, 1.12 A1), The repct ™ol dtion Is
heat ed 1{ Qﬂl.foﬁUpheﬂaylhO rmewfit e which thényreaction I cowtied and dil uted
wth |

ok éhw | |gm%ﬂ;‘i,|UL rom—ts e&ﬂ]blbﬂbﬁyl‘*‘u W th &t nyﬁeu@,pet ate (3 x
Adl——c-o-n-c-e-n-t—r—&t—ev

25 m_) , ganic layers are C A—vaciuo—teo-affoerd 0. 071 g
(66% yi ¢l 890 of 4fHormbadh e PeBYuct as i bi A" ¥ried, and I | ow sol i d.
1H NVR 30@[ MHz4-fidokaphédyi 8| 8mafdyl( ddd, J -metfoxyinet®d 1, 2. 1| Hz mqthyH) 7.22-7. 37
(H;” fH) 188 37 A loroptensi T_"net‘?a- Yz 2 WehoRjefiyi_(000, = ridtyb, 3 é 75. (1
y = 7 T T S 5—63 } |} S . S,

3 H), 3]419% 4 Ffdorophenvi | " eyl |5 TS rﬁ‘e“‘zyréﬂY' - 1(“??*”"‘ UlH: 1,41
(d, J + 69% Hz4-ﬂ®rdﬂ)1¢nylAPCI eyl 487 (M+H) . -EOHNPLE 10 2] 4-7m8Mbr o |hen |
- 3- 0x0- g5 IF pﬂu‘)rd’bﬁé}\ af Nl MO 1T 10l pRenyil -5 6 7 $-tahetyh drjo- 3H
razo| 0 ] } Ldazina Y o¥d hnv JIJI a.Ci d L A0

%96 4-fltorophenyl | methyl 4-flubrophenyl methyl

197 4-fluorophenyl methyl 2-aminophenyl methyl

198 4-fluorophenyl methyl 2-methylphenyl methyl

199 4-fluoropheny! methyl 4-methyiphenyl methyl

200 4-fluorophenyl methyl 4-methoxyphenyl methyl

201 4-fluoropheny! methyl 4-(propanesuifonyl)phenyl methyl -

202 4-fluorophenyl methyl 3-benzo[1,3]dioxol-5-yi methyl

203 4-fluorophenyl methyl pyridin-2-yl methyl

204 4-fluorophenyi methyl pyridin-3-yi methyl

The compounds which comprise the analogs of the second aspect of Category lll can be
prepared by the synthesis outline herein below in the following scheme.

24
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2 0 MAR 2006 WD 03/ 024970 PCT/US02/ 30134 Preparation of 2 0 MAR 2006
2- (4-fluorophenyl)-3-0x0-1-[2-(1-(S)-phenyl et hyl aoi no) pyri m di n- 4-
yl]-5,6,7,8-tet rahydro 3H pyrazol o[ 1, 2- a] pyr | dazl ne-5-carboxylic acid (25)k

To a sol ut Preparati on of

2-(4-fl uor‘kﬁﬂﬂ?%ﬁ?’j’ 3- 0x0- 1- [ 2- ( S) - (1- phenyl et hyl ani no) pyPCIHSA0IY. y| | -5, 6, 7
, 8- tetrahydro-3H pyrazol o[ 1, 2-a] pyri dazi ne-5-carboxylic acid nmethyl ester,
24, (0.066 g, 0.14 muol) in nethanol (2 nm) and water (2 nlL) Is added LI OH
(0.033 g, 1.36 mol ). The m xture is stirred at roomtenperature for 3
hours then dil ut . lution Is
extracted with et y&gﬁg%ng@&gb(%(é)%gaMlb&%ﬁnegg‘#ﬁ?agﬁggrﬁgam c layers are
washed with brine, dried, and concentrated in vacuo to afford 0.043 g (65%
yield) of the desired rroduct &9CHs yel | ow sol i d. olH NO®R (300 MHz, CDCI 3) 8

8.13-8.19 (m | H), 2-7\84 ¢y 7 H), 6. 7 Hz, 2 H), 6. 34
(dd, J = 15.3, 5. r1!5.1-5.24( rs, 1H, 2.96
~ br s, 1 H, 2. 52-

6.9 Hz,
3 H: ESI/M: 474 (MtH).
2- (4- Fl uor ophenyl ) - 3- oxof1-¥2- (1- ( S) - net hyl - net o t hyl am no) pyr | r~i di n- 4-
yi]-5,6,7,8- tetrahydro- IN—J-, yrazol o[ 1, 2-a] pyri %5 carboxyllc acid
met hyl ester: 'H N~R (300 —HCDCl 3) 58.25 (d,™J 311 Hz, H, 7.43

(6]
~
—~
o
[
I

(dd, J = 9.0, .7 Hz, 2 H), 99(t J = 9.0 Hz, l,,,644(d J =51
Hz, 1 H), 5.50-5.54 (m |4 26(d J=36H 4.15-4.25 (m 2
H, 3.76 (s, 3 H, 3.37-3.47 4H) 2.95-3.06 ( , 2.51-2.62 (m |
H, 1.92-2.02 (m 3 H), 1.23-1X3“ (m 3 H); ESUMS: 4%6~(MH). The third
aspect of Category |11 analzgpgs according to the prgsent Inv ntion capable

of Inhibiting rel eas I n ey 19 i.n i | ates to conpounds
conprising a 5,6, 7, 8- f%f‘gr"aﬁ?ﬂ&” nrm‘a ?ﬂ bﬁ”i@vfa 6?/1“ dazi n- 1- one scaffold
having the forrmula: COZR10 R vvhereln Ris an ether noiety of the formula:
-OR3. Table VI describes the va i EKNdRIEYal ues of RR R, and.R70 TABLE VI

No. RRR 205k rif,brdp a8 % 4P .(é)gamgm-yufahmmnmm.zg-ﬁ,byg&a&mrenoxy 41 2 0
MAR 2006 0”2 .
3H-pyrazolol1,2-a]pyridazine-5-carboxylic acid methyi ester (24

Preparation of 2-(4-fiuorophenyl)-3-oxo-1-[2-(1 -(S)-:phenylethylamino)pyrlmidln-4-
yi1-5,6,7,8-tetrahydro-3H-pyrazolo[1,2-a]pyridazine-5-carboxylic acid methyl ester (24): To a
solution of 2-(4flucrophenyl)-1-(3-methanesulfonyl-pyrimidin-4-yl)-3-oxo-5,8,7,8-tetrahydro-3H-
pyrazolo[1,2-a)pyridazine-5-carboxylic acid methyi ester, 21, (0.10 g, 0.22 mmol) 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 1 N HCI. The resulting
solution is extracted with ethyl acetate (3 x 25 mL), the organic layers are combined, dried, and
concentrated in vacuo to afford 0.071 g (66% Yyield) of the desired product as a yellow solid. H
NMR (300 MHz, CDCl,) § 8.22 (ddd, J = 11.4, 5.1, 2.1 Hz, | H), 7.22-7.37 (m, 7 H), 6.97 (dt, J =
8.7, 2.1 Hz, 2 H), 6.41 (ddd, J = 15.6, 5.1, 2.1 Hz, 1H), 5.72-5.83 (m, 1 H), 5.2 (br 5, 2 H), 5.52-
5.62 (m, 1 H), 3.77 (s, 3 H), 3.47 (d, J = 2.7 Hz, 1 H), 2.47-2.561 (m, 2 H), 2.00 (br s, 1 H); 1.41 (d,
J = 6.6 Hz, 3 H); APCI/MS: 487 (M+H).

EXAMPLE 10

2-(4-Fluorophenyl)-3-0x0-1-[2-{1-(S)-(phenylethylamino)pyrimidin-4-y]-5,6,7,8-tetrahydro-

3H-pyrazolo]1,2-alpyridazine-5-carboxylic acid (25
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207H4-f | uor ophenyl 3-fl uor ophnoxy 208H4-f| uor ophenyl 4-fl uor oph, noxy

209H4- f | uor ophenyl 2, 6-di f| uor ohenoxy 210I—|4-f|uoropheny|.2-cyanophri?oﬁy""/’«R20“6
211H4-f | uor ophenyl 3- cyanopnoxy 212H4-fl uor ophenyl 2-tri fl uoronet| phenoxy
213H4-f | uor ophenyl 4-trifl uoronmetyl phenoxy

214H4- f 1 uoYBBHEASP 2- net hyl pl ] enoxy 215H4- f | uor ophenyl 4- RETAFIIBERExy

216H4- f | uor ophenyl 2, 4- di met hyl phenoxy

217H4- fl uor ophenyl 3- N-acet yi anl lophenoxy 218H4-fl uor ophenyl 2- met hoxyhenoxy
219H4- f | uor ophenyl 4- net hoxyhenoxy 220H4-f | uor ophenyl 3- benzol[ 1, 3] i oxol - 5-yl

221met hyl 4-f | yor ophen nx | 424 datd - enoxy |
223met hyl 4-f I%ﬂﬁﬁgﬁ%@?r 0 Pig)'éé%‘%é%' yﬁf%ﬁ@%ﬁﬁ%ﬁig@ﬁgﬂfﬁhf | uor gpenoxy
225met hyyis 67 @detebyisersH-pymzelol RilpygrEing,searboxylic acld (25): To a solution of

226met hypdpdrhtieR bmﬁﬂwdpae@uawemyu@Banvemmmmwmmmmme&wm- cyanopenoxy

228met hy) 4-1 1 uQr.o | 2=k | r .
220Tet hy{erhfy ro-%h- %%l,%gléﬁrp%i%zlng-g-rcgne Y et gﬁ@gl;éster. 24, (0.066 g, 0.14 mmol) in

uoropheny eﬁ E -
230met hymathanol@mipansiwaten (2raly) ifrdrd RN, Q&%@ﬁw@m ThedP¥R &I %et hyl penoxy
232met hytodmfténperanpdierstodrs4hetidiatddvwithd INGIG) (25 mL) after which the solution is
gg 2%% Ezi;)ﬁr'a{;t{g&’\gfl{ho X é{ét’a;’ (dr}%e @%ﬁ_h by "l’l%'e Eaﬂb\ﬁéWQéS nif Iayelrs are Iwashed with brine, hoh

- - X - [ - met hohenox
236nethy9%*f¢ﬁﬁ? éﬁéké?%@ﬁy%ﬁ%ﬁﬁgﬁaﬁﬁﬁi ngq¥ﬁéﬂ%% Rg@%%%@%ﬂé%h conprisey
t he t hi r sblids |HENMR (300 Bz, 696H)S 8.138.18{m. 1 Bl 7LHE3ME EU GO (ot BT Hed I n the
fol | owi ngy, 8@WRRAE =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), 2.62-2.64
(m, 2 H), 1.79-1.96 (m, 2 H), 1.57 (d, J = 6.9 Hz, 3 H): ESUMS: 474 (M+H).

2-(4-Fluorophenyl)-3-oxo-1-[2-(1-(S)-methyl-methoxyethylamino)pyrimidin-4-yi]-5,6,7,8-
tetrahydro-3H-pyrazolo[1,2-a]pyridazine-5-carboxylic acid methyl ester: 'H NMR (300 MHz, CDClg)
| §8.25 (d, J =5.1 Hz, 1 H), 7.43 (dd, J = 9.0, .7 Hz, 2 H), 6.99 (t, /= 8.0 Hz, 2 H), 6.44 (d, J = 5.1
Hz, 1 H), 5.50-6.54 (m, 1 H), 5..26 (d, J = 3.6 Hz, 1 H), 4.16-4.25 (m, 2 H), 3.76 (s, 3 H), 3.37-3.47
(m, 4 H), 2.95-3.06 (m, 1 H), 2.51-2.62 (m, 1 H), 1.92-2.02 (M, 3 H), 1.23-1.30 (m, 3 H); ESI/MS:
456 (M+H).

The third aspect of Category lll 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:

wherein R Is an sther moiety of the formula: -OR®. Table VI describes the various values of R, R',

and R"
TABLE Vi
No. R"™ R R
205 H 4-fluorophenyl phenoxy
206 H 4-fluorophenyl 2-fluorophenoxy
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ogs can be prepared 42 2 0 MAR 2006 WD 03/024970 a 26 Reagents and
conditions: (a) (BoC) 20, TEA, CHC 2; rt, 12 hr. Bocce, 26 27 Reagemt WARMU6
eonditions: (b) CH2CI 2, TEA, rt,10 hr. CORCH3 SCH3 27 28 Reagents and
condi ti ons: éc TFA, CH2Cl 2/water; 0 C 2 hr - it | 28 SCH3 29 Reagents and
condi ti ong¥O MEA, CH2ClI2; it 12 hr. 43 hr. PCT/ US02/ B36TE50280884NVAR 2006

WO 03/024970 29 CO2CH3 Reagents and conditions:
f Reagents and conditions:

S CH3
207 H 4-fluoropheny! 3-fluorophenoxy
208 H 4-fluorophenyl 4-fluorophenoxy
209 H 4-fluorophenyl 2,6-difluorophenoxy
210 H 4-fluorophenyl . 2-cyanophenoxy
211 H 4-fluorophenyl 3-cyanophenoxy
212 H 4-fluorophenyl 2-trifluoromethyiphenoxy
213 H 4-fluorophenyl 4-trifluoromethylphenoxy
214 H 4-fluorophenyl 2-methylphenoxy
215 H 4-flucrophenyl 4-methylphenoxy
216 H 4-fluorophenyl 2,4-dimethylphenoxy
217 H 4-fluorophenyl 3-N-acetylaminophenoxy
218 H 4-fluorophenyl 2-methoxyphenoxy ‘
219 H 4-fluorophenyl 4-methoxyphenoxy
220 H 4-fluorophenyl 3-benzo[1,3]dioxol-5-yl
221 methyl 4-fluorophenyl phenoxy
222 methyl 4-fluorophenyl 2-fluorophenoxy
223 methyi 4-fluorophenyl 3-fluorophenoxy
224 methyl 4-fluorophenyl 4-fluorophenoxy
225 methyl 4-fluorophenyl 2,6-difluorophenoxy
226 methyl 4-fluorophenyl 2-cyanophenoxy
227 methyl 4-fluorophenyl 3-cyanophenoxy
228 methyl 4-fluorophenyi 2-trifluoromethylphenoxy
229 methyl ' 4-fluorophenyl 4-trifluoromethylphenoxy
230 methyl 4-fluorophenyl 2-methylphenoxy
231 methyl 4-fluorophenyl 4-methylphenoxy
232 methyl 4-fluorophenyl 2,4-dimethyiphenoxy
233 maethyl 4-fiuorophenyl 3-N-acetylaminophenoxy
234 methyl 4-fluorophenyl 2-methoxyphenoxy
235 methyl 4-fluorophenyl 4-methoxyphenoxy
236 methyl 4-fluorophenyl 3-benzo[1,3]dioxol-5-yl

The compounds which comprise the third aspect of Category Il analogs can be prepared

by the procedure outlined in the following scheme.
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(e) NaCH, MOH
(f) CH2N2, ET2Q EtOAc; rt 5 mn.

rt 15 hr.
g a 30 31 SCH3




1 31 32 Reagents and conditions: (g) Oxone(r), THE MeCOH water; ﬁlﬁgﬁﬁ @9
h PCT/ US02/ 30134 44 2 0 MAR 2006 WD 03/024970 Reagents and condi t (%
phenol, NaOH, THF: rt 8 hr. PCT/US02/ 30134 EXAMPLE 11 2 (4

Fluorophegy h 1- 0x0- 3- (2- phenoxypyrimdin-4-vl)-5 6 7 8-tetrahvdr~-|

H pyr azol 02440 byri dazl ne-5-(S)-carboxylic acid net hPFTES2E013¢331

Prepar ati on of t et rahydr o- pyri dazi ne-1, 3-di carboxylic acid 1- tart butyl
ester 3-(S)- nmethylester (26): To piperazic acid nethyl ester (3.44 g, 19
mmol) In nethyl ne chloride (150 nlL) is added (Boc)20 (4.2 g, 19 nmol) and
triethyiamne (2.65 nL, 19 mml){ The rgaptl n mxture |Is stirred 12 hours
concentrated I n vacuo to Proviyde aayeIIOM/q I ich] I's purified over
silica (ethyl acetate/hex neJ1: I) to affg 59 (98%yield) of the -
desired product a~ a IlgHt |1 ow oil. Pﬁbpa ation of

2- (2- et hyl sul f anyi pyri m di ne@®Cs car bonyl ) -t eCP8ty dropyri dazi ne-1, 3..

di carboxylic acid 1-fart-butyl 3-(S)-nethylester (27): To a solution of
tetr ydro-pyridazlne-1,3- dicarboxylic acid 2tert-butyl ester

3- () - et hyl ester, ﬁaénéaﬁdlcoﬂnum&%aﬁa&malmldmm&hanhrene chloride (200 ni)
I's added 2-nethanesu ?any | 'pyr | nl di ne-4-carbonyl chloride, 16, (3.31 g, 17.6
nmmol) and triethylamne (3.5 nL, 25.3 nmmmol) such that the pHis
approximately neutral. The resulting mxture is stirred for 10 hours at

roomtenperature and the mi xture SRf'shed with weE~g , brine (100
m.), dried and concenl[ dIn é?kyo to affor anIO|I mhlch I's purified
over silica (ethyl acetatle/hex ne f\1 2 g (83%yield) of the
desired product as aHyT oi | atlon of CO:CH;

2- (2-met hyl sul fanyl pyri jne-4- carbonyl) tetr H> ropyrldazlne 1, 3-

dl carboxylic acid 3-(S)- thlester (28): utlon of

2- (2- et hyl sui fafyl pyri m di ne-4-

car bonyl) - tetrahydropyrlﬁh2|ne 1, 3-di carboxylic ag d 1 tert-butyl
3-(S)-nmethyl 4ster, 27, (7 g, 17.6 mmol) In met ene chloride (50 m-) is
added trifluoroacetic acRepgents 5 copgijiongifb) @Hzel"’h?’*r’éé‘z'l’l onls stirred for 2
hours in the cold, 1 hour at roomtenperature, then concentratec in vacuo
to a residue which can be taken up in tolyene and re-concentrated to
afford 7.2 g (100%field bm e desired yrard™as the trifluoroacetate
salt as a yellow oil whbch sed @ﬁthous f@rth r prification. |

 COCHs 0L
|
)\SCH N//ksc“'s
27 28

Reagents and conditions: (c) TFA, CHzCla/water; 0 °%C2hr—rt1 hr.

| A G0
M¢L%ma ‘ WJ\sdg

29
Reagents and conditions: (d) TEA, CHClz; rt 12 hr.
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anyl pyri mm di n-4- Preparation of

1-[ 2. (4-fluorophenYl) - 2-oxo- et hYl]-2-(2-nethyl sul 2 0 MAR 2006
car bonyl ) - hexahydr opyr| dazi ne- 3-(S)-carboxylic acid (29): To a solution of
2-(2-

met hyl sul PEhY24X78 i i di ne- 4- car bonyl ) - t et rahydr opyri daz PREVPO2898# car boxyl i ¢
cid 3-(S)-nethylester, 28, (7.2 g, 17.6 mol) In nethylene chloride (150
m.) |Is added 4-fluorophen | acetyl chloride (3 g, 17.6 nmol) and
triethylamne (3,65 nL, 26.4 mmol ). The resulting m xture i stirred for 12

hours then concgntrated In vacuo to afford a brown oil. The crude residue
is purifi d by preg ABLC o afford 5.33 g (70% ybel d) of the desired
product as a yellol .4 " 0 MAR 2006 WD-Q3/ 02497 CT/ US02/ 30134

e

Preparati on of | —® > F
2- (4-fl uorophenyl) - 3-(2- | gul fanyl pyr |
tetrahydro-1 H pyrazoio[1,[2-a gridazine-S-(S)-c
olution of 1-[2-(4- XN Hs

f1 uor ophenyl ) - 2- oxo- et hyll ] - 2- ( 2- net hyl sul f anyl p i di n-4-carbonyl) - hexahy
dlpopyri dazi ne-3-(S)- carboxybtsg acid, 29, (1 g) |n'sees hanol (170 nL) Is
added NaOH (0.23 g, 5.8 mol). The resulting nixtgge is stirred for 15
hours and the mixture is cencentrated In vacuo to provide a residue which
I's dissolved In vwater (gFbafnthncondiltfs: $p/NdbH, Maoh:st1a6d dified to pH 1 with 3 N
HCl and extracted with ethyl acetate (300 nL). 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 ﬁ oduct as a cream col ored

] .
"4,0x0-5, 6, 7, 8-

b i id (30): T
\Nox c'oLHC acid (30) 0 a

solid. Preparation N N
2- (4-f 1 uorophen =gt Ryl sul f apyl pyr @ Q) 1- dxo-5, 6, 7, 8-
tetrahydro- I H pyra [1, 27 a ri dazife-5-(Sy-carpoxyfic acid nethyl ester

(31): To a solution of —  cot N\, COCHs
2-(4-f|uorophenyl}3-(2-hEtHyIsulfanylpyrInidin/4-yN)-1-oxo-5,6,7,8
etrahydro-1 H pyrazol ofpR- a] pyri dazi ne-5- car bes&N\i c acid, 30, In diethyl
ether/ethyl acetate ( .5:1,8 m) is added freshl?mbenerated di azonet hane
In diethyl ether (5 nlL). Tge reaction | stirred fer 5 mnutes then
guenched by the addition of (0 . ting solu ion is washed
wi th NaHCGB, brine, ?$g1fm%%5&8%h@§ﬁﬁkg?g; ?ﬁaeggho to afford 1 g (98%
yield) of he desired product as a |light yellow solid. Preparation of

2- (4-fl uorophenyl) - 3- ( 2- @t hanesul f onyl pyri m di nf} 4-yl ) - 1- oxo-5, 6, 7, 8-
tetrahydro- 1H pyrazaig[ 1, 3 Py | dazi ne- 5- car KC acid nethyl ester
(32): To a sol ugi- » —\ 7

2-(4-f|uoropheny|)3k { 2 n- 4Yyl -0X0-5,6,7,8
tetrahydro-1 H pyrazola lpyrl dazi ne-5-car yligo@gi d methyl ester,
31, (0.48 g, 1.16 mi ol ; met hanol (50 s added Oxone(r) (2.14
g, 3.5 mol) In water (S ,ﬁ}) The reaction ure is stirred for 5
hours at roomtenperature, rseduced in volunme In vac8#®% about 25 nL and

3 32
Reagents and conditions: (g) Oxone®, THF/MeOH/water; rt 5 hr.
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et hyl acetate (200 mL) is added. The organic phase |Is treated wt '

brine, dried, and concentrated In vacuo to afford 0.5 g of the £%Wé

gr?duﬁt as a yellow solid. Preparation of

- (4-fluorophenyl)-3-(2-phenoxypyri m di n-4-yl)-1-1bxo-5,6, 7, 8-

t et rahydrdy‘gﬂ?@"ﬁﬂ zol o[ 1, 2- a] pyri dazi ne- 5- (S) - car boxyl | ECRES®/3R/E¥hy| ester

(33): NaOH (0.112 g, 2.8 mml) |s added to a solution of phenol (0.316 g,

3.36 mol) in HF (100 mL). 2-(4-

EI llfr ophen?/l %-13-2( 2-]rret hanesul f onyl pyrlI m dl n-4-yl)-1-o0xo0-5, 6, 7, 8-t et rahydr o-
pyrazol o[ 1, 2- a] pyri dazi ne: s a(é)q, | ionafiech 4t hyl ester, 32, (0.5

I's dissolved In THE (éea . gn%na(a%é ﬂﬁ%{bpvm’ Se to the solution over(5 9

mnutes. The resulting mixture is stirred at roomtenperature for 8 hours

after which water (20 nL) is add&¥AMRAUFel1sol ution is extracted with eth |

28‘;22;&;} lmr?vb )-8 2Gohbity . ; '.-,- i87[8-tbtrdhyero1Bicoyrdzelbl12n d
0 ~vacuo_to afford, ;0O q, (54% yi.eldd of the desired product
as a yellow solid. ' 3loRgezneR{S)tarboxyics . n ! 3~ 2 H, 1.97 (m E H)

46 2 0 MAR 2006 WD 03/024970 PCT/ US02/30134 2.42 (d, J = 12.8 Hz, | H),
3.27 (M 1 H),prépatatioh & thtrilydrodpyfidézinedtd didarbdplicacli-GxdrRbByizstar 345)- 5. 25 (m |
H. 6. 87m§tq|ﬂf§,]ter_(§6_§h%o .@%ﬂraz}l]c a@dge&wﬁgteﬁ( - &%m"ﬁ)%ﬁ“éﬁg’eng citbride s> (M H .

7.52 (m ) . . exa nass lc. for C25H21IFNAOA
450-46. W emkieq Bacig) (4359119 e oW 226 T 14HPEl D PPN 1 0o
accor di ngixiuee i$ fire@ 1A iconcantratedirhiakiotts proyidec yelowieil which is priieheveoiiiga cyt oki nes

rel at es j ol ; i
. : ! ] ff
o ine’  [vREHREHEER £HIPioR] 1k (10X Rk P Leotodrodlitfdediiguiollu dne scajfol d

wherein R units are amnes having the formula -NH CHRb] R, and R, R6b, Fr
and R10 are Rremaratiobefi2{femethylsuiahyinyrimidinexbrasbapy|)-tetraipedrepysidaziierletri st ry of

2Rgt7) 4'_ fS | Lgfsgﬁﬂ%&é Igci‘f-l ﬁtér%ﬁgxf b?%égﬂﬁé&:}er laeﬁ ToS soRiionlty Riraryaro-pyriasida-1\a-1 No. RRRR
52041 | BRI A g e 47BN R s ) fohapR e
2424-f | u¢00 pnhﬁs]9ddb{d;Wieﬁ)hv@sylfahylpyrlmldlne-4-carbopyl chioride, ‘Ri, (3.3¥ g, 17.6 mmol) and

triethylamine (3.5 mL, 25.3 mmoli) such that the pH is approximately neutral. The resulting mixture

Is stirred for 10 hours at room temperature and the mixture washed with water (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 yellow oil.

Preparation of 2-(2-methylsuIfanylpyrlmldine-4-carbonyl)-tetrahydropyrldazlne-1 »3-
dicarboxylic acid 3-(S)-methylester (28): To a solution of 2-(2-methylsulfanylpyrimidine-4-
carbonyl)-tetrahydropyridazine-1,3-dicarboxylic acid 1-tert-butyl 3-(S)-methylester, 27, (7 ¢, 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 concentrated in vacuoto a residue
which can be taken up in toluene and re-concentrated to afford 7.2 g (100% yield) of the desired
yield as the trifluoroacetate salt as a yellow oll which is used without further purification.

Preparation of 1-[2-(4-ﬂuorophenyl)-2-oxo—ethyl]-2-(2-methylsulfanylpyrlmmldin-4-
carbonyl)-hexahydropyridazine-3-(S)-carboxylic acid (29): To a solution of 2-(2-
methylsulfanyl-pyrimidine-4-carbonyl)-tetrahydropyridazine-1,3-dicarboxylic acid 3-(S)-methylester,
28, (7.2 g, 17.6 mmol) in methylene chloride (150 mL) is added 4-fluorophenylacety! chloride (3 g,
17.6 mmol) and triethylamine (3.65 mL, 26.4 mmol). The resulting mixture is stirred for 12 hours
then concentrated /n vacuo to afford a brown oil. The crude residue is purified by prep HPLC to
afford 5.33 g (70% Yield) of the desired product as a yellow oil.
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2434-f | uor ophenyl Hret hoxynet hyl H 2444-1| uor ophenyl Hret hoxyet hyl H
2454-f | uor ophenyl H1- hydr oxy- 1- et hyl et hyl H 2464- f | uor ophenyl H- CQZ
2474-f1 uor ophenyl Hphenyl H 2484- f | uor ophenyl H4- f | uor ophenyl H
2494-f|uo%§ h@ﬁleZ-aninophenylH 2504- f | uor ophenyl H2- et H

2514-f 1 uor ‘SPF 41704~ et hyl phenyl H 47 2 0 MAR 2006 WO 03PEBEE0A(30134
PCT/ US02/ 30134 2524-f | uor ophenyl H4- met hoxyphenyl H

2534- f | uor ophenyl H4- ( pr opanesul f onyl ) phenyl H

2544- 1| uor ophenyl H3- benzo[ 1, 3] di oxol - 5-yl H 2554-f | uor ophenyl Hpyri di n-2-yl H

2564-11 uor op f},?%,\é%aﬁgp( {,}J #@Pﬁrﬁéh@éé%ﬁe{ﬂ‘gﬁﬁlﬂﬂﬂSﬂ%i&ﬁh%'—ﬂio-s,e,ns-

2584-f | uor ophe net h I hyl et h
- 2604- f | tawahygioctiynysaze |:%7¢lnxridﬂ‘%i@ﬁf&@&ﬁ%ﬁiﬁn@ﬁ% ﬁilfP@éPE?ééﬁZzS?)‘y| H
2624- f | uRbEpHANYI-6W tethyll-2-Raheaihvtsafdniipy PGBV 4-cadrooyHhexapldrenyrideine3-tdx y net hyl H

2644-f 1y | .
5654 f uc%lEbg g%yyf:‘, 9%31% ?Hﬁﬁﬁx%m_) ﬁ'ggded NaOH (0.23 g, 5.8 mmol). The resulting

| ) roxy-1 hy| et hyl H

2664- f | UBNKEEHEHTTeHEL ‘WP‘-"&E%‘AP? 'Eé‘ﬂ?-'? ?%6%/‘{588‘?#% VACHRP REPVIGR & Fry s whlch
2684- f | usdiespivediwatet (150 ML) Throsabutibrds gdidified to pH 1 with 3 N HCI and extracted with
2382' ]]: : UQyPRIBERY(BATEALYY THeroAdlhio Ri)é9s dshdantrated in vacuo and the resulting crude

271 4: 1 3,8%0 ig Eélﬁﬁ%%y%pi{%ﬁ%h Io%{iﬂ%?% yield) of the desired product as a cream-
2724- f | uetomstseldly | met hyl 4- net hoxyphenyl 'H

2734-f 1 uor ophenyl net hyl 4- (pr opanesul f onyl ) phenyl H

Preparation of 2-{(4-flucrophenyl)-3-(2-methylsulfanylpyrimidin-4-yl)-1-0x0-5,6,7,8-
tetrahydro-1H-pyrazolo[1,2-a]pyridazine-5-(S)-carboxylic acid methyl ester (31): Toa
solution of 2-(4-fluorophenyl)-3-(2-methylsulfanylpyrimidin-4-y)-1-oxo-5,6,7,8-tetrahydro-1H-
pyrazolo[1,2-a]pyridazine-5-carboxylic acid, 30, in diethyl ether/ethyl acetate (2.5:1, 7o mL)Is
added freshly generated diazomethane in diethyl ether (5 mL). The reaction is stirred for &
minutes then quenched by the addition of HOAc (0.5 mL). The resulting solution is washed with
NaHCOs, brine, dried, and concentrated in vacuo to afford 1 g (98% yield) of the desired product

as a light yellow solid.

0 MAR 2006

Preparation of 2-(4-fluorophenyl)-3-(2-methanesulfonylpyrimidin-4-yl)-1-0x0-5,6,7,8-
tetrahydro-1H-pyrazolo[1,2-a]pyridazine-5-(S)-carboxylic acid methyl ester (32): Toa
solution of 2-(4-fluorophenyl)-3-(2-methylsulfanylpyrimidin-4-y)-1-oxo-5,6,7,8-tetrahydro-1H-
pyrazolo[1,2-a]pyridazine-5-carboxylic acid methyl ester,"31, (0.48 g, 1.16 mmol) 1:1
THF/methanol (50 mL) is added Oxone® (2.14 g, 3.5 mmol) In water (50 mL). The reaction
mixture is stirred for 5 hours at room temperature, reduced In volume in vacuo to about 25 mL and
ethyl acetate (200 mL) is added. The organic phase Is treated with NaHCOjg, brine, dried, and
concentrated in vacuo to afford 0.5 g of the desired product as a yellow solid.

Preparation of 2-(4-ﬂuorophenyl)ﬁ-(z-bhenoxypyrlmldin-4-yl)-1 -0x0-5,6,7,8-
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 THF (100 mL). 2-(4-
Fluorophenyl)-3-(2-methanesuifonylpyrimidin-4-yl)-1-oxo-5,6,7,8-tetrahydro-1H-pyrazolo[1,2-
alpyridazine-5-carboxylic acid methy! ester, 32, (0.5 g) Is dissolved in THF (50 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 s extracted with ethyl acetate (100 mL the
organic layer washed with brine (50 mL) and concentrated in vacuo to afford 0.278 g (54% yield)
of the deslred product as a yellow solid. 'H NMR (300 MHz, CDCl3) 8 1.75 (m, 2 H), 1.97 (m 1 H),
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2744- 1| uor ophenyl met hyl 3- benzo[ 1, 3] dl oxol -5-yl H , 006
2754-f 1 uor ophenyl net hyl pyridi n-2-yl H 2764-f|uoropheny|nethylpyridi31§ﬁVBk?
2774-f1 uor ophenyl HHret hyl 2784-f 1 uor ophenyl Hnet hyl et hyl

2794-f | uorophen Ikbthylnethyl 2804- f | uor ophenyl Hvi nyl net hyl

2814-f | uory @ %1 Bcycl opropyl net hyl 2824-f|uoropheny|Fb§€¥6m%%VFﬂethyl

2834-f |l uor ophenyl Hret hoxynet hyl net hyl 2844-f1 uor ophenyl Hret hoxyet hyl net hyl
2854- f | uor ophenyl H1- hydr oxy- 1- et hyl et hyl et hyl

2864- f | uor ophenyl H- CO2Hnet hyl 2874-f | uor ophenyl Hphenyl net hyl 48 2 0 MAR

il

2004- f | mwhbh)/ﬁpk(_dnﬁ $]g, f)H 37| ),723 (m,2H),735 (m.3H),752 (m, 2 H),

2914- f | g herst hi1 AR ekapt méss osié. mtcasywmm 460.46, MS-ESI (M+1) 461.
2924-f orophenyIFM nethoxyphenylnethyl

| u
2934-f 1 uor ophen esu
2944-f | uor opH@ﬁ if/\”ﬁ? E}%ﬁﬁfgﬁa% 38§ é?s)agg’?%?ﬁa F‘&ent invention capable of
2954- f | Uthiitiph estaase-pfyniaranatory cmkwef Felates SR EPA %@Bﬁaw SHOPHEFNS: yI et hy!
2974- T | URronbiep-svRddant diesdaiidld BB tefarauiapheny | net hyl net hyl net hyl
2994- quoropheny nmet hyl et hyl met hyl 3004-f | uor ophenyl net hyl vi nyl net hyl -
3014- quorophenyInethylcyclopropylgethyl
3024- 1| uor ophenyl et hyl cycl ohexyl n&t hyl
3034-f | uorophenyl met hyl met hoxyngt h
3044- f | uor ophenyl met hyl net hoxyet

wherein R units are amines having the formula -NH[CHR®IR®, and R', R, R®, and R" are
described herein below in Table VIl. The stereachemistry of R is the configuration shown when
R®™ is not hydrogen

TABLE VIi
No. R R® R R"
237 4-fluorophenyl H H H
238 4-fluorophenyl H methyl H
239 4-fluorophenvl H ethyl H
240 4-fluorophenyl H vinyl H
241 4-fluorophenyl H cyclopropyl H
242 4-fluorophenyl H cyclohexyl H
243 4-fluorophenyl H methoxymethyl H
244 4-fluorophenyl H methoxyethyl H
245 4-fluorophenyl H 1-hydroxy-1-methylethyl H
246 4-fluorophenyl H -COzH H
247 4-fluorophenyl H phenyl H
248 4-fluorophenyl H 4-ﬂuorophenyl H
249 4-fluorophenyl H 2-aminophenyl H
250 4-fluorophenyl H 2-methylphenyl H
251 4-fluorophenyl H 4-methylphenyl H
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3054- f | uor ophenyl net hyl 1- hydr oxy- 1- net hyl et hyl net hyl

3064-f 1 uor ophenyl net hyl - CO2Hnet hyl 3074- quorophenyInEthyIphenylnet%& VAR 206
3084- f | uor ophenyl et hyl 4-f | uor ophenyl net hyl
3094-f|uo&8ghenylnethyl2 am nophenyl net hyl

3104- f | uoMspIRAret hyl 2- met hyl phenyl net hyl PCT/US02/30134
3114-f1 uor ophenyl net hyl 4- net hyl phenyl net hyl
3124-f 1 uor ophenyl net hyl 4- net hoxyphenyl net hyl
3134-f | uor ophenyl net hyl 4- (propanesulfonyl)phenylnethyl
3144-f | uorophenyl nmet hyl 3-benzefd
3154-f| uo?sapl‘en‘g/fll‘ﬁ‘?@f’?ﬁ?}"p\, r1 dPn- 2] ;ZTTTEUAJV StRGRyber Y H
3164-f|uognpkenymmebhmﬂpyrldHn-S-yInéﬁﬁ?ﬁmﬁﬁ@mﬁmﬂﬂ%hnds whi dh_conprise the
Sgﬁlt (r)]gg 1:15;4\:': S dgﬁbggi ectpor ¢at eg«arb)énzbh]a]dmmslyle priepar édl by the
i nt er mei _ Fofluopghenvly Nﬁhﬂgob% Q;;na7d%ﬂg¥4qubpﬁgelQ[artm s mﬂ;hfifth
aspect f25§at egbfiyprophanylarial ofls adcor di ng VB F¥ present|invel inhi biting
relrggzle U‘Q57I it |4a.mm;pa§nyl cytzabthynes rlell alt es t corrppunds comprilsi ng
pyrazol P geee B RgG T IRaRY o T OTd TR T TOrTa R o jnerenn
capabl e[ o#5% 5, $flueraphensdt rlahPePY No. RRRuaR #U- £ 1 uor ophknyl phenoxy HH
g%gj-;:Jonapn Ny Fubréphergir opheaibyyHH 3194- f | wowophenyl 3- f | uor oBhenoxyHH
AR ibrdp cyclopropyl H

262 4-fluorophenyl methyl cyclohexyl H

263 4-fluorophenyl methyl methoxymethyl H

264 4-fluorophenyl methyl methoxyethyl H

265 4-fluorophenyl methyl 1-hydroxy-1-methylethyl H

266 4-fluorophenyl methyl -CO;H H

267 4-fluorophenyl methyl phenyl H

268 4-fluorophenyl methyl 4-fluorophenyl H

269 4-fluorophenyl methyl 2-aminophenyl H

270 4-fluorophenyl methyl 2-methylphenyl H

271 4-fluorophenyl methyl 4-methylphenyl H

272 4-fluorophenyl methyl 4-methoxyphenyl H

273 4-fluorophenyl methyl 4-(propanesulfonyl)pheny H

274 4-fluoropheny! methyl 3-benzo[1,3]dloxol-5-yl H

275 4-fluorophenyl methyl pyridin-2-vi H

276 4-fluorophenyl methyl pyridin-3-yl H

277 4-flucrophenyl H H methyl

278 4-fluorophenyl H methyl methyl

279 4-fluorophenyl H ethyl methyl

280 4-fluorophenyl H vinyl methyl

281 4-fluorophenyl H cyclopropyl methyl

282 4-fluorophenyl H cyclohexyl methyl

283 4-fluorophenyl H methoxymethyl " methyl

284 4-fluorophenyl H methoxyethyl methy!

285 4-fluorophenyl H 1-hydroxy-1-methylethyl - methyl

286 4-fluorophenyl H -COzH methyl

287 4-filuorophenyl H phenyl methyl
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3214-f| uor ophenyl 2, 6-di f | uor ophenoxyHH 3224- f | uor ophenyl 2- cyanoph foMARH2606
3234-f | uor ophenyl 3- cyanophenoxyHH pheny Y P WA

3244-f1 uorophenyl 2-trifluoronethyl phenoxyHH
3254-1 | uo&@g ﬁ‘é\l 4-trifluoromet hyl phenoxyHH

3264-fl uo ®- met hyl phenoxyHH 3274-f1 uor ophenyl 4- nBEHPPPH Xy HH 50 2
0 MAR 2006 WD 03/024970 PCT/ US02/ 30134 P Y w L y 0

3284-f | uor ophenyl 2, 4- di net hyl phenoxyHH
3294-f | uor ophenyl 3- N- acet yI am nophenoxyHH

oo SR g 3SRy TR 0y
3334-f1 UOZQSphen@‘ﬁlpmmg\xlyet hy Hnet ry| ¢ 2-aminophenyl methyl
3344-f | poggep em&ﬂuérdp ol ophelmoxyet hyI n‘etﬁﬁryéthylphenyl methyl
3364 1| LoraaerTRPI: o R e e faapiprers el
3374-f | hoR¥phendMpraphemv | luor sbheroxyet h§meexgieny methyl
3384- f | TOBgED en#ﬂubrdbyaﬂOphenwyet hyI ma(bltoyénesulfonyl)phenyl methyl
St g2 M A ST ey ety
3414-f| n@‘ﬂ@fqph?’w’l uor okt hy| phenoxy@’l"ﬁ(}'lzﬁlet th methyl
3424-f | iopggoh ngLﬂdbrapaédwl phembxyet hyl net hgridin-3-yi methyl
SRR e o %&meyta " a
3454- f | 1oP¥bhe RNl | SPHophenoxy: nef P et hy! methyl
3464- f | {loeephEnyidrepbetyoxy pmetx yjnet hyl met hgtvi methyl
gjgj-; : :.IUlseUJil 2%‘,1“‘??’@5, D> ypn@mgxyrrFt 'r:lyl met hylhyl methyl
3494-f| uola?)lgh L ndfiqoropRenyt b il :';m;n(y)i—li—lIEV‘:W'JOM'FL y methyl
3504- f | o8B hEngHioremByny{ 4 f mebWopheny| ) et KYH%AYhoHH methyl
3514- f | (OBEPTENY iloréphbmyl 2 amem@PNENY| ) et ingthaxyinetoyHH methyl
304 4-fluoropheny! ' methyl methoxyethyl methyl
305 4-fluorophenyl methyl 1-hydroxy-1-methylethyl methyl
306 4-fluorophenyl methyl -bozH methyl
307 4-fluorophenyl methyl phenyl methyl
308 4-fluorophenyl methyl ' 4-fluorophenyl methy!
309 4-fluorophenyl methyl 2-aminopheny! methyl
310 4-fluorophenyl methyl 2-methylphenyl methyl
a1 4-fluorophenyl methyl 4-methyiphenyl methyl
312 4-fluorophenyl methyl 4-methoxyphenyl methyl
313 4-fluorophenyl methyl 4-(propanesulfonyt)phenyl methyl
314 4-fluorophenyl methyl 3-benzo[1,3]dioxol-5-yl methyl
315 4-fluorophenyl methyl pyridin-2-yl - methyl
316 4-fluorophenyl methyl pyridin-3-yl methyl

The compounds which comprise the analogs of the fourth aspect of Category il can be
prepared by the synthesis outline herein below in the following scheme starting with intermediate
32,
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3524-f|uoropheny|
3534-f 1 uor ophenyl

1 2- met hyl phenyl ) et hyl ami noHH 20 MAR 2006
1

3544-f | uor ophenyl 1-
1-

S) - (

S) - (4- net hyl phenyl ) et hyl am noHH

S) - (4- met hoxyphenyl ) et hyl ar nl noHH

3554-f | uor ophenyl S) - (4- propanesul f onyl phenyl ) et hyl am noHH
3564-f|uoWH£ﬁ%H§V& S) - (3-benzo[ 1, 3] dl oxol - 5-yl ) et hyl anPAEF#§2/30134
3574-f1 uorophenyl 1-(S) - (pyrldl n-2-yi)ethyl ani noHH

3584-f | uor ophenyl 1- (S) - (pyr | dl n-3-yl ) et hyl am noHH

3594-f | uor ophenyl net hyl am noHH 3604- f | uor ophenyl et hyl am noHH

3614-f 1 uorophenyl propyl agi noHH 3624-f | uor ophenyl gycl opr opyl am noHH
3634-f1 uor ophenyl cycl opr opyl net hyl am noHH 51 2 0O Nﬁ 006 WD 03/024970
enyl tart-bu
3654-f|uorophenf oprlopyl ket hyl a
3664-f | uor ophenyl 1- -(cyclo ropylnethyl)ethyla_'no H
3674-f1 uorophenyl 1- (R) - ARk

(
(
(
(
(

i noGH
3694-f | uor ophenyl 1-(S) - pﬁﬁg%%gghylaninonethylneﬂ?ﬁ%w,H
3704- quorophenyIl (S) (4-f ?ophenyl)ethylanlno ¢t hyl net hyl

3724 quorophenyIl (S) (2- met hyl phenyl ) et hyl am no( ng
3734-f 1 uorophenyl 1- (S) - (4- et hyl phenyl ) et hyl am nomet met hyl 374

4-f 1l uorophenyl 1-(S)-(4-nmethoxyphenyl)ethylam no ngthyl nethyl

3754-f1 uorophenyl | - (S) - (4-propanesul fonyl phenyl ) et hyl am nonet hyl net hyl
3764-f 1 uor ophenyl 1- (S) - (3-benzo[ 1, 3] di oxol - 5-yl ) et hyl am nonet hyl net hyl
3774- | uor ophemyfiith edpBit-of Gajepbrtillnendlogd dedrding ta thie preaent nydntien dqpable of

3784- f | UQL BRKHEBKLSD of iami2ieh Glokined Tafhtdsb BarhpR A eEmRriBig 886/1Bltetrahydro-

pyrazolo[1,2-a]-pyridazin-1-one scaffold having the formula:

CON(R*R“’)

o)
R TQ
\__N
or
/ N N CON(R&R*)
oy A,

wherein R, R', R®, and R* are defined hereln below in Table VIil.

TABLE VI
No. R R R® R
317 4-fluorophenyl phenoxy H H
318 4-fluorophenyl 2-fluorophenoxy H H
319 4-fluorophenyl 3-fluorophenoxy H H
320 4-fluorophenyl 4-fluorophenoxy H H
321 4-fluorophenyl 2,6-difluorophenoxy H H
322 4-fluorophenyl 2-cyanophenoxy H H
323 4-fluorophenyl 3-cyanophenoxy H H
324 4-fluorophenyl 2-trifluoromethylphenoxy H H
325 4-fluorophenyl 4-trifluoromethylphenoxy H H
326 4-fluorophenyl 2-methylphenoxy H H
327 4-fluorophenyl ) 4-methylphenoxy H H
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3794-f | uor ophenyl net hyl armi nonet hyl net hyl

3804- f | uor ophenyl et hyl am noj net hyl net hyl 20 MAR 2006
-3814- f | uor ophenyl pr opyl am nonet hyl net hyl
3824-1 | uo&@ghenyl cycl opr opyl am nonet hyl net hyl
3834-f | uoMHBE®ycl opr opy! met hyl ami nonet hyl net hyl PCT/US02/30134
3844-f1 uorophenyl tert-butyl am nonet hyl net hyl
3854-f 1 uorophenyl 1- (S)- (cycl opropyl ) et hyl am nonet hyl met hyl
3864-f | uor ophenyl 1-(S) - (cycl opr opyl et hyl )et hyl am nomet hyl met hyl
3874-fluorophenyl 1- (R -(a)-{carhq X”)'th ! Az aF-Refrett y’ﬁ‘lﬁrrn —H
3884- 1 I{ucPpHe fAPAoRnei ( (a) (et AT e amet hyl et hyl] Arath
Iterati on:izef 'tl4+ﬂgorel8\pad:t r el at &h-acelylmingRbeneds wher di n toa |a dHRob are taken
;ggef{g T—43g 1 UP@u@g&@ﬁWOCyCI I C m-miﬂdxﬁﬁrﬁﬁwl ic rind coprilsing frpm3 to 7
| acecrilboc. o oo -
Ja.?)-etﬁ Se+Hbes—eerpp passedy tgi s [Ftemati pn of the
fifth asp‘?—?t ﬂ"ﬂ@?ﬁ@aw [ 1] TA'I“ Ww%pp p,r!yngﬂ H
3894- f | {uosaBphie dyugrarheai ymor phol 3-penzel{fldioxok-5-vi H H
gggj H amlugméueﬁpr opnenoxyrmrmiamd)ayn -yl methyl | methyl
Y Horopheroxyt _ T
3924-fl|uo %phen\ﬂuﬁﬂ’?qe or ODthnX\/gﬂLﬂﬁmépM \yl| 52 1 meﬂ/}XID C'px?:thxll\w 03/ 024970
PCT/ USOR/ 33513l 43igrapienyi o ophenyi ?%@H?Pﬂ??&'noxvnor pHoI 4. i Mo
gggj H uosgsphemyfluémmhylyl phenoxy rebfiuptophdnoxya- y i methyl methyl
|JII 1Y =N ety anr 11 ] olrTn-4-yl
3964- T | uar anhboy -t P yzn@nn%ﬂ@ﬁﬁ?ﬁ@n g pmety | meny
3974-f| uo?@phnﬂyfluﬁfﬁél??aﬁy i per adi ﬁyar\'fﬂpﬁenoxy methyl methyl
3984-f | uoamphnmyﬂuarobﬂeuy)r pphenoxy pi-gyenaptiénaxy - y| methyl | methyl
A I e G ey L s L melfyl_| et
4014 1 [oPHpnE e B obhonoxdi BRPRATIpphey | met | met
4024- 1 | ilosepheriyludropienily| phenoxy (A -pelPviRIerRY - y | methyl | methyl
2822 H wu*wnugrobhé\ge YT am NOPRAGRYRNPRAET adi n- 1- yTmethyl | methyl
P faron iy Oy PRE ROy RS RSHeRExy v methyl | _methyl
345 4-fluorophenyl 3-N-acetylaminophenoxy methyl methyl
346 4-fluorophenyl 2-methoxyphenoxy methyl methyl
347 4-fluorophanyl 4-methoxyphenoxy methyl methyl
348 4-fluorophenyl 3-benzo[1,3]dloxol-5-yl methyl methyl
349 4-fluorophenyl 1-(S)-phenylethylamino H H
350 4-fluorophenyl 1-(S)-(4-fluorophenyl)ethylamino H H
351 4-fluorophenyl 1-(S)-(2-aminophenyl)ethylamino H H
352 4-fluorophenyl 1-(S)-(2-methylphenyl)ethylamino H H
353 4-fluorophenyl 1-(S)-(4-methyiphenyl)ethylamino H H
354 4-fluorophenyl 1-(S)-(4-methoxyphenyi)ethylamino H H
3565 4-fluorophenyl | 1-(S)-(4-propanesulfonylphenyl)ethylamino H H
356 4-fluorophenyl! 1-(S)-(3-benzo[1,3]dioxol-5-yl)ethylamino H H
357 4-fluorophenyl 1-(S)-(pyridin-2-yl)ethylamino H H
358 4-fluorophenyi 1-{S)-(pyridin-3-yi)ethylamino H H
359 4-fluorophenyl methylamino H H
360 4-fluoropheny! sthylamino H H
361 4-fluorophenyl propylamino H H
362 4-fluorophenyl cyclopropylamino H H
363 4-fluorophenyl cyclopropylmethylamino H H
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jggj-;:uorophenylphenoxypiperazin-l-yl

- fl uor ophenyl 2-f | uor ophenoxypi perazin-1 -yl

4074-f | uor ophenyl 3- quorophenoxiBiBerazln I-gi 20 AR 200

4084-f | uor ophenyl 4-f | uor ophenoxypi per azi n- 1-yl

4094-f|uopﬁg éﬁéﬂ 8. cyanophenoxypi perazi n-1 -yl PCT/US02/30134

4104-f | uor ophenyl 4- et hyl phenoxypi perazi n-1-yl

4114-f 1 uor ophenyl 3- N- acet yl am nophenoxypi per azi n- 1-yl

jigj-;:uorophenyl4 nethoxyphenoxypiperazlnél-yl
- \Va| nhnnnvu vel aho

4144- 11 [10PBphbuoropheny roryaﬁe‘r;g;l;/gfbg aninp H H
4154-f| JoBQﬁph nrﬂyﬂugropneuﬂr ophena,@t(gyglpgjpwwammo H H
jigj—” JUBGHJE-WﬂuﬁrobﬂeHW DPNENSHEHSTbERRtyhethylamino H H
4184-f1 [10P¥ph ,ﬁ%[uar_o%emqy Bﬁgﬁgﬁt@ﬁ?ﬁr‘ﬁm&bnzﬂamlno H H
4%84-]1: | yoB&Boh e ryfluBropheadel vyl an-(R{i<meivjiesnayiamiesy | H H
4204-f | po e A aRd- o 3

4214-f1 n???jlhx#nh\% upropendt O pregbeyRtine. | meiyl | melhy
4224-11 [ioPBb R bR PN, 1 TV IR R ncrral pRa ol 4TS

4234-1 | {10BBPh¢rAyubroplywi( by r | HR-Rayhyrbenetamimor phol il 4; ymethy!
4244- 1 | TORPDITETIGrchRRgI YT T S8 EmyhyigHeRA)bmyamms O p(10keiy 4] y ety

4254- h Ao r-RerpH
4224-” liofbphen UBPBE&? am no?%‘?jtg ﬁ“FtH)A‘Sﬁ;?ﬁ)(‘)Fthylammo methy methy!
4274- 11 ( bpy | 1Fi-daratopmbenyhethylagino methyl methyl
gg%‘-z 2'9 DY@ praghrReuroRpRBAYeIhyiam /T iy 2| OmBRR 2006 WO
4304-1] PR b T P O a7 PR a1 4
4314- | 0BBphérAArpBYpheny| ét(ﬁwmnﬁd@?t@eqna@ﬂ n- 1- y1methyl 1 methyl
4324-f | yomBepn I’Wﬂubrd’)hgny]( -TT uqr(sp(pﬁmmlsméthgﬁmm noi pl mehﬂdi nethyl|
PR N AT T A DA 44 B A
4354- f | {0B8bherdfusrarienddm nopi per adl‘ﬁﬁy?"\'%l_a‘ T  methyl ~ |7 thethyl

381 4-fluorophenyl propylamino methyl methyl

382 4-fluorophenyl cyclopropylamino methyl methyl

383 4-fluorophenyl cyclopropyimethylamino methyl methyl

384 4-fluorophenyi tert-butylamino methyl methyl

385 4-fluorophenyl 1-(S)-(cyclopropyl)ethylamino methyi methyl

386 4-flucrophenyl 1-(S)-(cyclopropylmethyl)ethylamino methyl methyl

387 4-fluorophenyl 1-(R)-(ct)-{carboxy)benzylamino methyl methyl

388 4-fluoropheny! 1-(S)-(«)-(methyl)benzylamino methyl methyl

Another fteration of this aspect relates to compounds wherein R and R® are taken
together to form a carbocyclic or heterocyclic ring comprising from 3 to 7 atoms. Table IX
describes compounds encompassed by this iteration of the fifth aspect of Category .

TABLE IX
No. R R T RE-RT ring
389 4-fluorophenyl phenoxy morpholin-4-yl
390 4-fluorophenyl 2-fluorophenoxy morpholin-4-yl
391 4-fluorophenyl 3-fluorophenoxy morpholin-4-yl
392 4-fluorophenyl 4-flucrophenoxy morpholin-4-yl
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4364-f | uor ophenyl propyl am nopi per adi n- 1-yl

4374-f 1 uor ophenyl cycl opr opyl am nopl per adi n- 1- vyl
4384-f | uor ophenyl cyci opr opyl net hyl am nopi per adl n- 1-yl
uor oghenyl tart-butyl am nopi peradi n-1-yl

4394-f |

44024414- ¥

4424-f 1 uor ophenyl 1- (S) - phenyl et hyi am nopi per azl n- 1-yl

4434-f 1 uor ophenyl 1- (S) - (4-fl uorophenyl) et hyl am nopi per azl n-1-yl

4444- 11 uor ophenyl 1- (S) - (pyridl n-2-yl ) et hyl am nop| per azI n-1- yI

2 0 MAR 2006

BYB#HRNyI 1- (S) - (a) - (et hyl ) benzyl ani nopl per AETHSRI)134

oraophenyl 1-(S) - (pyrl din- 3.yl et hvlam aoer

2222 H 10P%h h é i TUerRYA Y nopi per a3 Fyghopherjoxy” SR e B T T T
4474- f | porephe MHiyprappsnlyla i nop| perﬁmpthydqbegqu morpholin-4-yl
4484- 1 | powggtTeTy GoYaphemT pyiam 3]|q>.a¢e|%mpmndxyyl morpholin-4-yl
4494- 1| worophenvyl cve nnrJ\n\ll et am nor oz 4l
4504, {1 [1oPBondnb MRSt o1 am noATGAPAPIOR y[ | mowen ey
4514- f | loBephe N4AubrBINY( &) - (et hy | ) BB ani nopi per az| piretadipyl-v
192 1| pomm R T STV RATeRy OneXyT | Hered
4544 1| horBondnb PPV bur |l o oS RA 0y ) et
4554- f | [lo@0®hené-acrgpBynyt dyr i di n- 34 H9reRER AN nocycl ohe'?ééﬁ'adi"”'y'
4564-f1 @ W‘DTIE nyfigrdpyiéryminocycl ohex:ydnophenoxy piperadin-1-y!
3504 1| Lor e nd oGP T Do SRR ey oot
4594- f | {loP8phdnffiegierhent dpy| et fi)reaNanRopRen B exy | plperadin-1-yl
4604-f | JOF404ph nyFadespheryUt] y [ an nochyrodtimirgphenoxy piperadin-1-yl
ggggrg: {3'4P§1 r Hé’“ﬁi’rﬂ?ﬂpﬂén Lc}fJ—q( mettyt r%é}{aw aTn' MOCYCI OfeXpherddneyi Ccpnpounds
03/ 024970FeG| UshHuosephany -flucrophenoxy piperazin-1-
2- (4- Fl ioraophenylfideréphémi fer azi ne- I3-floeremiionyd ) - 3- ( 2- pf enBRF#ATIW din-4yl)-5,6
7, 8- U StTRy O TRGGSnERA G20 0L, 2 ﬁuw,meﬁ@(gl - 1-0ne:| ypiperaidi-H, O]
2- (4-Fl o nvl) (3 Fnrn7|na | —carhoRy 3 (2-phen tH n- 4
tet rahy(?gﬁéfzr&ﬂg?r‘fhéﬁ ] pyri dazi r?'c d’x‘y GE , rBiﬁé’réerH yl

410 4-fluorophenyl 4-methylphenoxy piperazin-1-yl

411 4-fluorophenyl 3-N-acetylaminophenoxy plperazin-~1-yl

412 4-fluorophenyl 4-methoxyphenoxy piperazin-1-yl

413 4-fluorophenyl phenoxy cyciohexyl

414 4-fluorophenyl 2-fluorophenoxy cyclohexyl

415 4-fluorophenyl 3-fluorophenoxy cyclohexyl

416 4-fluorophenyl 4-fluorophenoxy cyclohexyl

417 4-fluorophenyl 3-cyanophenoxy cyclohexyl

418 4-fluorophenyl 4-methylphenoxy cyclohexyl .

419 4-fluorophenyl 3-N-acetylaminophenoxy cyclohexy!

420 4-fluorophenyl 4-methoxyphenoxy cyclohexyl

421 4-fluorophenyl 1-(S)-phenylethylamino morpholin-4-yl

422 4-fluorophenyl 1-(S)-(4-fluorophenyl)ethylamino morpholin-4-yl

423 4-fluorophenyl 1-(S)-(pyridin-2-yl)ethylamino morpholin-4-yi

424 4-fluorophenyi 1-{S)-(pyridin-3-yl)ethylamino morpholin-4-yl

425 4-fluorophenyl ethylamino morpholin-4-yl

426 4-fluorophenyl propylamino morpholin-4-yl

427 4-fluorophenyl cyclopropylamino morpholin-4-yi

428 4-fluocrophenyl cyclopropylmethylamino morpholin-4-yi
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2- (4- Fl uor ophenyl ) - 8- (nor phol i ne- 4- car bonyl ) - 3- ( 2- phenoxypyrim dl n tetrahyd
ropyrazol o[ 1, 2- a] pyri dazi n- 1- one;

2- (4- Fl uor ophenyl ) - 5- (nmor phol i ne-4-carbonyl )-3-[2-(4-fl uorophenoxy)p

5,6,7, 8-

2- (4-Fl

5,6,7, 8-

uoMd

"9 - 8- (norphol i ne- 4

2- (4- Fl uor ophenyl ) - 5- (nor phol i ne- 4

enzyl am no] pyrimdln-4-yl)-5,6,7, 8-

tetrah dropyrazol o[ 1, 2- a] pyri dazi n- 1- one;

-carbonyl ) -3-[2-(4-fl HST/HW@H

rimdin-4-yl]-

rimdin-4

tetrahydropyrazol0[1,2-a]pyr|da2|n 1- one;

20 MAR 2006

lﬁy) p

carbonyl)-3-{2-[1-(S)-((x)-(nethy|)'

t et r ahydr opyr azol o[ 1,

a] pyridazin-1-o0

e; 2-(4-Fluoraphenyl)- R-(rmrnhnlln 4-—carbenyH-3—{p2{3 (2= ( et hyl)
enzyl ari ntRe- pyirfiuppheAvial yi1-5 6 % utylamino TRl
t et r ahy{dr aqoy T fzasfiuofoghedylal pyr i ﬂ-@)i(a)-(metmll)éenZYlananal ops MEbAPSIhdy) of the
]Lor eselnt Hayett .thoﬂ, rYenﬂ' anged 1 {Eyph ?lahylé;@idagorl es t9>ipeéhﬁiﬁ41s/t tlhe I f
ornmul gtor inlapp rational synfhetie strategy—Forthepreparatl n o

anal ogy which 4&@'°Wyle><pr eééﬁﬁ'*é&ﬁwb?w*’w&?‘y The PRttt o dt into
cat egor{ €83al0¢Si-fuotophempl | nc rdaspwido2-yiRiieadoed ef | i d?!R?fﬂd\“ary' arly of the
conposi g5t 7w bﬁ'dnylu ESTT quamam)emmunds I Spigackdmriell delscr i bed
herein jJabove have heen_ Wnnd—ln AR amﬁbances o ,AHN%Man%hIVItiES (rcso
in the {cef® bas @mEE@§V Hescri bed h bel ow or _ohes” Brali N o | ef er enced
her ei n)[ a#3& || e4+loropledngiv 1 i cronDIP@PW&('MO The conpounkierdsin-ihe |or esent
| nvent i orggeTCARBRbRen [ €1 f eCt] va_,uypr@ylaﬁmb ng the p odmmmm-yl of
i nf l ammatary ayt oki ne preducti-on—+om whr-ch—thegsdgnatyions for the
mti gat | Oﬁ?g al |‘%(THOQPP?9W cont r(a’FlOpl"O n-eﬁ] afﬂ"n retardat ?lnn Inn1r9 orieventi on of
one or [oRr3e di| sefuwepkendt ¢s or synd‘P"é‘PFBéa"W?l ch are fel BPEREIT I { he
ext r acefi4ghan (T EhiopReryl | ONe QI(S)E(E):(&eﬁWbQ{QyIﬂﬁﬁo | nf I} anpigerasiinefi-dease st at es
include_Lhasngwﬁf#L1$ua -el-atedta—t Wﬂﬂ?—ﬁ0$-| Gy exanpl es: 1)
I nteri ek 1 ($-Wﬁ?_ﬁw')|,Cate&(§§m§?wmﬁn“§éqlp rpcpn'blér Lé9£+_d|sease
states, |1 At@r |ad-feerophéraly frat oi (ShFtTHprPRIeRY)etBERr t hili t PRI Khask st ates
whi ch r Et3hZ 104 FaFopRéHI Y€ T1 Sﬁm(pmmmylamnno 11) (ycblperguyeh)&se 2 (COX-2):
I nhi bi tprs—of ﬂvfnb'ng et-ease &8 dﬁﬂ bmw&qwd’ IIHULplééa¢$%\é
expr ess| o wii TAIFRRE Wodn sh B yrq n-ei_aH , Proc.
NO. Acafl. 48 L |Us-fluardphgnyiT{imor Necr os?"BY‘qTéR?t or-a (TNF{a) p'peﬁ‘ﬁr‘é Y
pr o- | nf agFat ryﬂ@r@se@n Irrportant prmylarmhmr in nany |di pieerszin-t¥iat s or
syndro Hregrate Hs—oste ting, T T tamTat ghafadiiei! - fli se shock,
car di oplu %%ar Vh'ct\l/og' |éH(yI ilon _acut gﬁhgrgémy!arﬁnm/ diselr g'bl a-ae—Adber of

449 4-fluorophenyl cyclopropylimethylamino” piperazindtyl "’

450 4-fluorophenyl tert-butylamino piperazin-1-yl

451 4-fluoropheny! 1-(S)-(cx)-(methyl)benzylamino piperazin-1-yl

452 4-fluorophenyl 1-(S)-phenylethylamino cyclohexyl

453 4-fluorophenyl 1-(8S)-(4-fluorophenyl)ethylamino cyclohexyl

454 4-fluorophenyl 1-(S)~(pyridin-2-yl)ethylamino cyclohexyl

455 4-fluorophenyl 1-(S)-(pyridin-3-yl)ethylamino cyclohexyl

456 4-fluorophenyl ethylamino cyclohexyl

457 4-fluorophenyl propylamino cyclohexyl

458 4-fluorophenyl cyclopropylamino cyclohexyl

459 4-fluorophenyl cyclopropylmethylamino cyclohexyl

460 4-fluorophenyl tert-butylamino cyclohexyl

461 4-fluorophenyl 1-(8)-(a)-(methy)benzylamino cyclohexyl

Other compounds according to the present invention include:
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as well as other proposed as awn to be increased 3.A , 89
tokine is suggested es, inter alla, se (IBS), septic 1se, 1 aﬁEBEagﬁZB?QM@@S
2 0 MAR 2006 WO 03/024970 PCTTUSO02/ 30134 Each of the disease states or '
conditions which the fornulator desires o treat may require differing

| evel s or Y4hBPA4920 of t he conpounds described herein to BOVEIRAY3the apeutic
level . The formulator can determne this ambunt by any of the known

testing procedures known to the artisan. The present Invention further
relates to forns of the present conpou ds, which under normal human or

hi gher mammal i an physi ol.ogi cal c¢ondi t 3 ; ey '
herein. One P& "éf?‘?%?f‘yg?'? ﬁraé'ng'g'cgrgwyil)%g% %“8@‘5&‘5@@3@? Fn'aééu'? :J(r:]glsl Sescrl e
acceptabl e salts tefahydie-3punzslol 2-Ryedan @B herein. The formulator, for the

pur posles of eqaEadbgabryi)BYpivkrdzined ehibony)-3-(Fmeeoxyesioidpr4it®s8.78-and the |i ke,
can sel ect one sa*e&ahg&gﬂlpa%lo[;.E_g:r[dgﬁgngneanal ogs over another sin a the
el'veS are the ac

conpounds thens i L4 .
o ocesses deddt T ARIE eIt AP B IR, F  °eaSe

precursor of " pr otetaydiopyfaseleit.2elpeidesial-ofs of the present invention. It may
(t:)ﬁegfzialr ag:o: gf(ﬂFlﬁ&BdﬁHﬂﬂmembn’awiﬁ@lmbumzlEa-pf(4—ﬂdwpperemlmidhxﬁe/ﬂt ion as a
es I ' ] Y ainst th t oki | Vi
WEZ'? °‘}'§rﬁ‘z‘§@’€5§‘}[g§@pﬁﬁéﬁn Corfd e cytokine activity

descri bed herein, or t [

ol ver ed o xthEuarmRigrreHERIRSF Y R U AR e R MGRIRNO0° o Chemi cal

reaction catal y Z e6,6 13- tetnahydvepyraasiolf 2elpyridegin-bonehe body, Inter al/a, enzynes

present in t%,.%ﬁrl g tHyl)-5b(}n9$ﬂolﬁ@ﬁ-’d£Fbon§lf1®-@-[@@Q&)C(ﬂ:bthﬂ)b&@lhmino]{ ei eas ng the
re

ar ent a . ' - n . )
Conver ted In No t BreI-Rd i Ce- HitrRrEaen g ST NS The pr esent
I nvention al gusrebapresy)exrophpios#carbens!)-&f2-f Priex(Eethyibenziaminelr arrmalto ory
FYLoK e el pace: BRGLHen RTRMNpresRaizARsti ther prosent general
npri se: hich conprise the
The analogs (compounds) of the present invention are arranged in several categories to
assist the formulator in applying a rational synthetic strategy for the preparation of analogs which
are not expressly exampled herein. The arrangement into categories does not imply increased or
decreased efficacy for any of the compositions of matter described herein. _
Compounds listed and described herein above have been found in many instances to
axhibit activities (ICs in the cell based assay described herein below or ones which are referenced
herein) at a level below 1 micromolar (uM).
The compounds of the preseht inventlon are capable of effectively blocking 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. Inflammatory disease states
include those which are related to the following non-limiting examples:
i) Interleukin-1 (IL-1): implicated as the molecule responsible for a large number of
disease states, infer alia, rheurnatoid arthritis, osteoarthritis, as well as other
disease states which relate to connective tissue degradation.
ii) Cycloxygenase-2 (COX-2): inhibitors of cytokine release are proposed as
inhibitors of inducible COX-2 expression, which has been shown to be increased
by cytokines. M. K. O’Banion et al., Proc. Natl. Acad. Sci. U.S.A., 89, 4888 (1998).
iil) ~ Tumor Necrosis Factor—a (T NF-c): This pro-inflammatory cytokine is suggested
as an important mediator in many disease states or syndromes, inter alia,
rheumatoid arthritis, osteoarthritis, inflammatory bowei disease (IBS), septic
shock, cardiopulmonary dysfunction, acute respiratory disease, and cachexia.
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i nvention. In a) an effective anount of one or nore bicyclic pyrazo& nes
anvil derivatives thereof according to the present Invention which r MAR 2006
effective for Inhibiting release of Inflamuatory cytokines; and b) one or
nore pharnmaceuti cally acceptabl e excipients. For the purgoses of the

present | WNRERRYAOthe term "exciplent” and "carrier” arBCHEEG30134

I nt erchangeabl y t hroughout the description of the present I|Invention and

said terns are defined herein as, "ingredients which are used In the
practice of fornulating a safe a d effective pharmaceutical conposition."
The fornul at wi |l under n irebSt8 Gedd byGUiY t O serve
In deliveri ngagl‘ °f§h§fd ?asgtsgé%?gfjcogﬂﬁ%? ﬁﬁﬂuﬁoﬁﬁ?ﬁt&gﬁ&ﬁce%}&&ﬂaiﬁgr Vi ng not
only as (¥fering levelstonameynisiohing campqpnds desetied heyalp °\F§PV HUtHRl'so as a means for
achi evi ngmfifatep edn de@mastbis phbunhbytany ofies knewi testisgprogstlurepknoyB it | ngr edi ent .
An exci p;r@sg{.‘ may fill a role as sinple and direct as being an Ine filler,

or an exclpient as use erein b Wlstg System or
coating to i ndgresE V’Yfé‘g%f‘r}%rghe'irﬁlg{gg?é_rflgrﬁagﬁj;eetrﬂrés%grs‘%?@ﬁuaéﬁwg% s% ch. The
f or nul at mrma Aumar of bighes Remaaleaphysiplogical penditiong splegsgdhedgmpoly ﬁ\%ﬁcr gdgg WD

03/ 0249 7R 2T TR AL B asspomeiudesthphatnmseyticalip asseptabiessite of e aRdifEE | npr oved

cel | Ul o o BOLED ke PR APk 8PS ohivallily Af deRbly e bimptenscd o o

bl oaval | , he "pre vention also rela . i {.i ons or

f or mul at ansiike ligpicamselegtAse palory of fe et 6'P|°8? °"’a'bar"8{“§’fsb"t§€ “’? g‘?%g*&t he

i nf | anmahensshey trektieretive epasias whichhitigste thewdjseass RReEPRES JasEMBA BTG to the
present i nVenkiigh to Ik s9sditdrathe virdeSRedfsoatfpaadrug’ tumps ofsheryalogsmbbei ti on of

égrei \%te isgrgéenblkpe\éﬁoggk%?%gé)g@ﬂébﬁ% fofuR S EdrRElrdY 6F tRfWessht ivEntoREs Hr  mor e

' pyr zol ones accordin o, th ent. i nvention
whi ch acthemisal sppaiesyich Hse% 158t aoive ag@pst @%ﬁg P%@“"@ndﬁ%'ge“\ﬁﬁe?’é "|s effective
for 1nhi hitiddte fothadthe paskerit afalogswilchovhen defivased to 8!9;b°¢yr?ga Bymaseehigher npr e

plhar ”acleH{ainﬁxgi[ J«iﬂ’urﬁ&:ﬁ@ﬁ&%ﬂ!}cﬁl r@é&ﬁ&rﬂa@{?ﬁ@-by e hirfel fﬁﬂ?:tidnl‘j;ifthilbedyantewmt i nvention
also relates to a net ho r..cantr ) i ¢ Mor e

i nf | anmaizfhes Hﬁﬁ?ﬁﬁ"%\‘je 5‘9?‘593! tmaog,serf"ﬁt‘J'g‘rd%g?"ﬁl%?re%ﬁ%"g}refegd'lg)tﬂ?%&inl.L- 1), Tunor
Necr osi s afalogt Ghe tarn{ “prarireg) relates i thpgespacien which qrt?%’)’?“eaﬁ’d’ e ri ki n-8 (1L-8)
and ther?kymg&[}ﬁ&pl ling, mediating or abating disease states affected by
the |l evels of extracellular Inflammatory cytokines. The pro ent nethod
conprises the step of adm ni sterF@%L}LRT'gNgurran or higher manmal an effects

a amount of a .
The present invention also relates fo compositions or formulations which comprise the

inflammatory cytokine release-inhibiting compounds according to the present invention. In

general, the compositions of the present tnvention comprise:
a) an effective amount of one or more bicyclic pyrazolones and derivatives thereof

according to the present inventlon 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 “excipient” 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 and effective
pharmaceutical composition.”

The formulator will understand that excipients are used primarily to serve in delivering a
safe, stable, and functional pharmaceutical, serving not only as part of the overall 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 inert filler, or an excipient
as used herein may be part of a pH stabilizing system or coating to Insure dellvery of the
ingredients safely to the stomach. The formulator can also take advantage of the fact the
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f:orrposition conprising one or nore of the inflammatory cytokine iplgi QAR Q008
according to the present invention. Because the inflamatory cytokine
inhibitors of the present Invention can be delivered in a nmanner wherein
nore than one site of control can be achieved, nore than o a di sease state
can be n¥MUPBHREA at the sane time. Non-liniting exanpl BSTES028P84ases whi ch
are affected by control or inhibition of inflammtory cytokine Inhibitors,
t her eby nodul ati ng excessiv cytokine activity, Include osteoarthritis,
rheumatoid arthritis, diabetes, human I mmunodeflclen y virus (H V)

i nfection. PROCEDURES The. c npqunds .of idgan be

eval uat eampaypdscsf e presant i“‘f‘"&f’mg'i‘éaﬂﬁ'f’r@"ed el alt]'r?c’(tae}?I 'Sd?'{éa&@g?gﬁ?ﬁéﬁénm bi tion
const antas welkds,impradkd lo@Boayallebids can be obt ai ned by any nethod chosen by the
formul ator. Modisrbder ibveftdn gx@ma{eeso cfnpasitionsadn foenadioeswhichigemelige?@ | ) UV-vi si bl e

substrate enzyng kuhe 1BhsR.irihibRihg cdrifoundd acdBembi de

Pr ot ei nP F?é’grs"mérlfro%%gaégg 1@%‘5 uorrg.s‘ce&tmygﬂtg%g Sor&Bfy e assay as
descri bdeithpgresansinventisy Fgﬂee?’a‘ °S°P ‘f’ﬁﬂ’é Pr3E% - ﬁ? 1992). 11i) PBMC
Cel | asgmyntodn cetesies:i bed in U.S. 6,204,261 Bl Batch for et al., issued

March 20, 20Q1. 5Z, gheRivlBRo8GnY nbed RAABTER oPEFHICHPEABOEEHEENh of t he
above citatiohs | n%eseic\jtdrr_\l/en 56 Fhibh &Y to ' %Ja §¢ in'Wvo the l:&reﬁﬂﬂblhé dralog Tunor

Necrosi s Factor, tion can sur yiéklu“ Ir{d2| ng

i | popol ysacchari dwh@l‘ngecswelfWh@F‘&feﬁﬁﬁ?é’ﬁ‘"%W&W‘f CEY ™S (THP-1) as descr
bed In: 1) KpyM hddrérorehamaceuticaly acaptableercinieps nst a Let hal Dose of End
toxin by an Inhibitor of Tunour Necrosis Factor Processing”, Nature, 370,

pp 218-220 (1994). ii) U S. 6, 2!82‘5!%@31 r| 1o at al. Issued Cct ober 2,
2001, incor orated by reference re roduced her ei n beI ow I n rel evant

portion ther cb preféneinyantidntsiseiraiatesde a g fP'rFQ"‘Eﬂ"'B%iWE oV R T8 B¥ % obser ved by
Measur i NgpahnfiutH |hd£ﬂg @iokﬁ&il:mf bif, intefleRkIp0 KIS RTEIE Nectesisiacione BINER).THP cel | s.

f\l L;I c tegbﬁ‘ﬁge 'E'SSE%@ %Ptgrﬁf%\‘}\'/lgtl’.a#e-%g%}dﬁégﬁa oni-ﬁlﬂ\ diahng, BiuRBeG dbéﬁim?/) and
peni ci |l stateﬁffgcte@pwtwgwwggm@géardﬂﬁmrg?tw cé%@ﬁ g '{'H ovi ne serum (FBS
3% (G Bsdprigdslneastepaf adminisdring to aAsmary orihighgranamane ﬁeﬁm?mgpbqf Ble conditions,
only t €S {onfpBIRA WBipriRing B 6 irloRids A8 Wfisrhrfétbry ytoking inhibitdrs 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 one 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 excessive cytokine actlvity,

include osteoarthritis, rheumatoid arthritis, diabetes, human immunodeficiency virus (HIV)

infection.

PROCEDURES
The compounds of the present invention can be evaluated for efficacy, for example,
measurements of cytokine inhibition constants, Ki, and ICgo values can be obtained by any method
chosen by the foomulator.
Non-limiting examples of suitable assays Include:
)] UV-visible substrate enzyme assay as described by L. Al Reiter, int. J. Peptide
Protein Res., 43, 87-96 (1994).
1)) Fluorescent substrate enzyme assay as described by Thornberry et al., Nature,
356, 768-774 (1992).
fiii) PBMC Cell assay as described in U.S. 6,204,261 B1 Batchelor et al., issued
March 20, 2001.
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é_tock sol utions are nmade in DVSO fol | owed by dilution Into RPM 1640 2-fold
hi gher than the desired final assay concentration. Confluent THP.()lMQ&IzﬁQS
(2 x 106 cells/nm, final conc.; Anerican Type Culture Conpany, Rockville,
Ml.) are add'%?l t90 96 wel | polypropyl ene round bottoned _culture plates
(Costar 3P40 |e) containing 125 L test compound (QngHﬁ%/;’mgentrat ed)
or 0DIV!SO vehicle (controls, blanks). DVSO concentration should not exceed
06 final. Cell mxture is allowed to preincubate for 30 mnutes at 37 C,
g'/ogcoszrZI(Sg{) t]? sti EuI ati Ion with |1l popolysaccharide (LPS, | 4g/nL final;
igma L- , fromE. cojl serqtype 111. B4 I /L stock In
endot oxi n screened 5?‘?“&?%?1“%@@%5'?%&"5%%% -@E‘tbgge?g%rlﬁg' ks rTgnsti mui ;t ed)n
receive H20 i aduition, FumdriNeerosiy MDJNF'GH“W%{%@W%“ZS‘W{&? UiRRg hat i on (4
ng{ fl) f ﬂ%?%gﬁgﬁcg%idgﬁﬁgsﬂrh@?ed RURRAM ehondd§tieaylls (EHR-1) abdescdedimat ed by
n S 33 ;
i t‘?ﬁgh%ﬁeéﬁsaﬁ,e?rr%{ggtfoﬁga%rfs?é't’é?daﬁéd&é 81 End6i8%n BRMINKLAS33 0)

supernatants ‘are | ean 96 vel | nd store at -80
C until anal yzed of Bimouihirsresiy Rpsios Pryesaing ohaHEr: T4 PP §mé%§?1%g®l e ELISA kit
(Bi osour ¢ #KHF3014).s, 6@eryEatintlcuilo €ail. )issuskotober 2c 2104 TRegrroEked by EEfe(REC? s t he

concentration of t 50%
maxi mal TNF- a proc?ﬂggtef"%&ke&ﬁer I Iﬁnﬁyan@ Rhofdot. decrease I e

. on. . Ile t nbodi . :
i nvent i on havEhetibhion ‘I’fl"y@‘f'}eé’f%bd'%%%rbﬁI&%%’P’?a‘{)bé@]ealgﬁh%ﬂ%'?Pn%gr%%g}nglrjgs1(:3 (r;t
those skigoba@adoharida etinaiated(ThiRicelis aAl eslisand reagentsaradiyied indif! 184941 cat i ons can
?ﬁ mage mefagl'%ﬁanﬁ@@%Hn@&uﬁﬂ&mnfebe;rtﬁéu'dmbﬁal 13gidlarfine (el Gf mithpeniciiinend i on. It is

erefor & Tt endad Lo, §oYSS 111,46, AREAARES ShALBORI condiekaphanges and
modi fi cadteBiREVemEP uiPah ogfY A ST e Scope of thi's invention. | B8 2 0 MAR
2006 WO 8ghpizoekometindersteriie pendiiens. orlyesPeompisy el ".°"7i£*é'8'rr'6‘ound
i ncl udi Ngrodd dolufiiv ieln@iehiDMSITallodtechistditiboinioRPYI 1640 Adfoldiighepthan iticeut ically
accept ab ldeesir_géiﬁr%fasg %?%traﬂo?@b@nfﬁmﬂﬁﬂdeubw NnYcdifipL fmaroica Amatianei n R i s:

f

Ghsubst 3Kl o) ol fF R BoefBbybe Bl Bbhid ol or

unsubst i g'Yeﬂg’éﬂ"t‘{‘i&-CEfﬂ 2y c
hydr ocar byiure piatdsyCostan870; starilelieosiaioing i 25 stdest sREtPRYNG é%r@l%?cegw Ptuted or
e bs B' t Biv@% Bhitib (contioksidnké) UDASO @éncertiashiuld fobskodeatoeofely ICell t he | ndex k |'s
rom t (r)nixtl.ire i\é\%llo?'ﬁgg to%?el?nmalbra?e fgrass %Au%‘!%{)ﬁ"é?d% édz prior to stimulation with
lipopolysaccharide (LPS, 1 pg/mL final; Sigma L-2630, from E. colf serotype 0111.B4; stored as 1
mg/mL stock in endotoxin screened diluted H.0 vehicle at —80 °C). Blanks (unstimulated) recelve
H,O vehicle; final incubation volume Is 250 pL. Incubation (4 hours) proceeds as described
above. Assay Is to be terminated by centrifuging plates 5 minutes at room temperature, 1600 rpm
(4033 g); supematants are then transferred to clean 96 well plates and stored at —80 °C until !
analyzed for human TNF-a. by a commercially avallable ELISA kit (Biosource #KHC3015,
Camarillo, Ca.). The calculated ICs; value Is the concentration of the test compound that caused a

50% decrease In the maximal TNF-o. production.

. While particular embodiments of the present invention have been lliustrated 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. Itis
therefore intended to cover in the appended claims all such changes and modifications that are

within the scope of this invention.
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a) hydrogen; or b) _[C(ReaRsb )]kRsl each R6e and R5b are | ndependentl
hydrogen, -OR7, -N(R7)2, -CO2 ', -CON(R)2i Cl-C4 linear, branched,0 &AR 2006
-cyclic alkyl, and m xtures thereof; RBIls -OR7, -N k7 )2, -C02R , -

CON(R ) 2; substltut ed or unsubstituted Cl-C4 aI kyl, substituted or un

ubst i t ut eV QIXR497%r  substituted or unsubstituted het er BEFPO2/3pE4 | o

hydr ogen, a water-soluble cation, Cl-C4 alkyl, or substituted or
unsubstituted aryl; the Index X is fromO to 5; R is: a) substituted or
unsubstituted aryl; or b) substituted or unsubstituted heteroaryl; W and
R2b uni t@h% . ch i ndependently selected fromthe group ¢ nsistlng of: a)
hydr ogen 5 E?T )JRs c) -(CH2)j NROeRab; d) -(CH2)I CO2R10; e)

-(CH2) JOOO2R10 f) -(CH2)JCON(R10)2; ~ 59 21 MAR 2006 WD 03/024970

PCT/ US02{.301 AcaihpolindpindReling alf ertaniomBicland dinsteriomiricipnmsiged eherreacedFdn at om can
bet ken togetfues ta%Bsalfs%eFHoﬁsQ@éJaﬁMdhH\FMgtthet’eanuane R2' and one R2b are taken
together to forr% bon ; I) one Rea and one R2b are taken together
to forma substltuted or unsubstltuted ring conprising from4 to 8 atomns,
said ring selected fromthe gr up cgnsi ng of: carbocyclic;

het erocyclic; aryl; heteroaryl; Rpad heterobicyclic; J) and
. m xtures thereof | R8, Roa, Reb“ ,each | ndependently hydrogen,
Cl-C4 al kyl, Ind m xtures thereof; Feb can be taken together to
forma carbocyclic or heterocyc i {ng conprising

wherein R is:

a) hydrogen;

b) —O[CHIR? or

C) -N R4aR4b;

R? is substituted or unsubstituted C4-C, alkyl, substituted or unsubstituted cyclic
hydrocarbyi, substituted or unsubstituted heterocyclyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroary}; the index k Is from,0 to 5;

R* and R*" are each independently:

a) hydrogen; or

b)  -ICR™R®MR";

each R™and R® are Independently hydrogen, —OR”, -N(R")z, ~COzR’, ~CON(R")2, Cy-Cs
linear, branched, or cyclic alkyl, and mixtures thereof; R® Is —OR’, -N(R)z, —CO.R’, —
CON(R7)2; substituted or unsubstituted C,-C, alkyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaryl; R Is hydrogen, a water-soluble cation, C4-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;

R? and R? units are each independently selected from the group consisting of:
a) hydrogen;

b)  -O(CHR":

c) —(CH)NR™R™;

d) ~(CHz)COR";

e) ~(CH;)OCOR"

) —(CH)CONR");
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from3 to 7 atons; two R10 units can be take together to forma c 5bmﬁvgdﬂ
or heterocyclic ring conprising from3 to 7 atons; J is an Index

-5, mls an | dex froml to 5 n s anlndexfrom1t05 m+n =from2 to
6. 2. A compound according to Claim21 having the fornul a: whereln RlIs: 1)

an et her Mg Y he formula - CH2IkR3; or 11) an ani nECHEW2RY3¢he fornul a
-NR4aR4b; R3 is substituted or unsubstituted aryl; R4a and Rob are each

| ndependently: a) hydrogen; or b) [C(ReaReb )) R6; each Rba and R5b are
i ndependent |y hydr ogen, Cl-C4 linear, branche Q@02R, -CON(R7)2, and

m xtures ther‘? é\gﬁﬁoﬁ%’@h&n@rﬁ#g@ aH@gdrgonaf%H\Qﬁﬁbél‘df(&%défheMBSUbStI t ut ed

aryl,R?Is e car I1ndex x Is Oto 5; I, or cyclic
al kyl, - 3titut ed qQ-acabepyiipit on, or Cl-C4 alkyl; the 60 2 0 MAR 2006 WD
03/ 024970 PC‘F{)USO%@Q?’LQ@dR'eRf“sarestd{eeametderﬂcrfomamblgb@'@p consi sting of

4- 1 uor opheny , ﬂ"‘falllde% RPREIWiiten tadBtflerdo fofitd SubSHRItRI Y biasubsiteddg or R2b

o) f&&é?‘i%‘é““?com% B TR g BB Glp i) "I d0e

conpound accordi nd to Gredenli wherein RZa or RRb IS -C2H, -C CO\I( CHB)2
4. A conpound accaydi ngetéroeyElicai m 2 wherein Rea or Ra" has the fornula and
ROb are taken togq}her lltyp forma ring selected fromthe group co

nmor phol i nyl, pi perl d| n)Aet mgl perazinyl, and cycl ohexyl; the Index J is O.

v) bicyelic; and

vi) heterabicyclic;
i) and mixtures thereof;
R®, R® R®, and R" are each independently hydrogen, C-C, alkyl, and mixtures thereof;
R® and R® can be taken together to form a carbocyclic or heterocyclic ring comprising
from 3 to 7 atoms; two R units can be take together to form a carbocyclic or heterocyclic
ring comprising from 3 to 7 atoms; | Is an index from 0 to 5; m is an indexfrom 1to 5,nis
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:
) an ether having the formula —O[CHJR®; or
i) an amine having the formula -NR*R*;

R® is substituted or unsubstituted aryl;
R*® and R* are each independently:

a) hydrogen; or

b) —[C(R®R™ )L,RY;
each R* and R™ are independently hydrogen, C4-Cy linear, branched, or cyclic alkyl, ~
CO,R’, ~CON(R),, and mixtures thereof; R® is substituted or unsubstituted C4-C4 alkyl,
substituted or unsubstituted aryl; R Is hydrogen, a water-soluble cation, or C4-C4 alkyl; the
index x is 0 to 5;
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CH3i -CONH2, or -(CH2) 1NROORsb; Rea sisting of 5. A conmpound acepoqmgmﬂﬁ)
any of Clains 1-4 wherein R is 4-fluorophonyl; R Is an ether wunit

-sel ected fromthe group consisting of phenoxy, 2-fl uorophenoxy,

3-fl uoropheno 4- fluorophenoxy, 2,6-difluorophenoxy, anophenoxy,

3- cyanoph&f? 3{”&92 trifluoronet hyl phenoxy, 4-trifl uor orref’ﬂ Wg

2- et hyi phenoxy, -nethyl phenoxy, 2, 4-di nethyl phenoxy,

3- N-acet yl am nophenoxy, 2-net hoxyphenoxy, - met hoxyphenoxy, and

3-benzo[ 1, 3] di oxol -5-yl; or RIs an amno unit selected fromthe group
consi sting of_;1- - phenyi 1 N0, - 1@RY4-) et hyl am no,
1-(S)- (2- am r?bllﬁ‘f@%é%‘j E?%fgxlx grﬁ;'Sp:%!'n%@&4 ﬂl.xorop(h@iw,(‘z.é diﬂh&%f@ﬁw

1- (S) - ( 2- et IehloyeRREMH ) et hyi ani no, 1- (S) - (4- et hyl phenyl ) et hyi ami no 1-(S) - (4-
met hyl phenyl )eaemma amzhmltIsﬁnc(e@ndérﬂyﬁﬂlqopdﬁesmefgmﬂypwﬁet |9et hyl amin
1-(S)-(3- bengo j&{ yl ) et hyl am no,

1-(S) - (pyridi §¥Iamnol( )-(pyridin-3- yl)ethylam no,

met hyl am no, bét hyI propyl am no, cyciopropyla ine, cyclopropyl-

met hyl am no, cOertb{QFjahbéﬁan(bandl (S)-(cyciopropyl)ethyiam no, 1-(S) - (

ycl opropyl netdyyl ) —@ oM no, 1-(R)-(a)-(cerboxy)benzyl am no,
andl-(S)-(a)- thy| )b nzylam no. 6. . A conpound according to Caiml
havi ng t he fdrrml a: 61 2 0 MAR 2006 WD 03/024970 PCT/ U502/ 30134 wherein R
is: 1) an ether having the formla -J CH2] kR3; or 2: an am ne having the
formul a 3NR 4aEhipoutBctadinaibSieim et oS UpsEPA ey yFONMda and Rob
are each mde_;&mign{» y: a) hydrogen; or b) -[C(RSaReb )] xR6; each Rya and
R5b are | ndependently hydrogen, -OR7, -N(R7)2, -CON -CON(R7)2, Cl-C4

| br anched, | | kyl d_jgi xt t.h
(RT) 3, " - 6D A coroand #7915 o BT VAR 0P T eOBEL T TR ST RN k|

substit ut ed odnduR® arbsikért togothelr ta foyrh a ring selegtathisen the prewp epnsisting obst i t ut ed

het eroaryl ; fol SRR, pieradR}iSdnd SicHblyethe Mbiexq®,0. C1- C4 al kyl,  or
substit ut ed o%%n%'ﬁ%gipltutgep ary? the | ndex x |s fromO to 5; R I's

selected fromthe group consistin 4-fl uor,0 y % di ftlhuo ophenyi ,
and 4- chl or ofphemgound according to any of Caims 1-4 wherelnR j 4- uorophen ‘Risane

unit selected from the group consisting of phenoxy, 2-fluorophenoxy, 3-fluorophenoxy, 4-
fluorophenoxy, 2,6-difluorophenoxy, 2-cyar_\ophenoxy, 3-cyanophenoxy, 2-
trifluoromethyiphenoxy, 4-trifluoromethylphenoxy, 2-methylphenoxy, 4-methylphenoxy,

2 4-dimethylphenoxy, 3-N-acetylaminophenoxy, 2-methoxyphenoxy, 4-methoxyphenoxy,
and 3-benzo[1,3]dloxol-5-yl; or R is an amino unit selected from the group consisting of 1-
(S)-phenylethylamino, 1-(8)-(4-fluorophenyl)ethylamino, 1-(S)-(2-aminophenyl)ethylamino,
1-(8)-(2-methylphenyl)ethylamino, 1 -(S)-(4-methylphenyl)ethylamino, 1-(S)-(4-
methylphenyl)ethylamino, 1-(S)-(4-propanesulfonylphenyl)ethylamino, 1-(8)-(3-
benzo[1,3]dioxol-5-yl)ethylamino, 1-(S)-(pyridin-2-yl)ethylamino, 1-(S)-(pyridin-3-
yl)ethylamino, methylamino, ethylamino, propylamino, cyclopropylamine, cyclopropyl~
methylamino, tert-butylamino, 1-(8)-(cyclopropyt)ethylamino, 1-(S)- (cyclopropylmethyl)-
ethylamino, 1-(R{c)-(carboxy)benzylamino, and1-(S)- ~(or)-(methyl)benzytamino.

6. . A compound according to Claim 1 having the formula:
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each Rea or R2b unit Is Independently selected fromthe group con is&iAﬁgmﬁ
of : a) hydrogen; b) one Rea and one R2b are taken together to fo
-substitute or unsubstituted ring conprising from4 to 8 atons, said ring
sel ected fromthe g up consisting of: 1) carbocyclic; %{Phet er ocycl iC;
11i) aryl WOBPM%et eroaryl: v) bicyclic; and vi) hetePf E‘V@P’té c) one

Rea and one R2b are taken together to form a doubl e bo d;

-(CH2)j NR9aR8b; and e) -(CH2)j CO2R10; JisO. 7. A corrpound accordl ng. to
Claim6 wherein RL Is 4-fluorophenyi; R1 fromthe group consisting of
phenoxy, 2-fluorophenoxy, 3-fluorophg an ether unit selected oxy,
4-fl uorophenoxy, 62 2 0 MAR 2006 WO 83/ 02497®* 2, 6-di f | uor ophenoxy,

2- cyanophenoxy, 3-cyanophenoxy, 2 m trifluoromnethyl phenoxy,

2- met hyl phenoxy, 4-net hyl phenoxy, 2, t yi am nophenoxy,

2- met hoxyphenoxy, 4-nmethoxyphenoxy, and 3. or R 1Is an amno unit selected
fromthe group consisting of 1-(S)

(4-fl uorophenyl)ethyl am no, 1-(S) - /Qﬂlﬂr;ophenyl ) et hyl am no,

1-(S) - et hyi phenyl ) et hyi am no, 1- ( S)*( t hyl phenyl ) et hyl am no,

met hyl phenyl ) et h g/l am no, 1-(S)-(4-propanesul fonyl phenyl)ethyl am n(
benzo[ 1, 3] di o%RRreimR y‘l )ethyiamno, 1-(S)-(pyrldin-2-yl)ethylamno, 1-(S
yl ) et hyl ani noi) rretéwdtfwnhavh)gfhequfyllllarﬁ)[ﬁﬂglkRprObpyl ami no, cyciopropylarr

met hyl ami no, far t - feminedidiinghdfofra- N & °ppr opyl ) et hyl ani ng, 1-(S) - (¢

et hyl am no, 1- LR %yl amno, and 1-(S)-(a)-(nmethyl)bi 8. A
conmpound acco‘& sé;b% ut@%&up %ﬁ} | ng the formula: R f PCT/US02/ 30134

a) hydrogen; or

b)  -ICR™R™ MR’
each R%and R® are independently hydrogen, —OR’, -N(R");, ~COzR", ~CON(R")2, C1-Cs
linear, branched, or cyclic alkyl, and mixtures thereof; R® is ~OR’, —N(R")z, -COR’, ~
CON(R"); substituted or unsubstituted C-C, alkyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaryl; R is hydrogen, a water-soluble catlon, C+-C4 alkyl,
or substituted or unsubstituted aryl; the index x is from 0 to 5;
R' is selected from the group consisting of 4-fluoropheny, 2,4-difluorophenyl, and 4-
chlorophenyl;
each R? or R% unitIs Independently selected from the group consisting of:

~

a) hydrogen;

b) one R® and one R® are taken together to form a substituted or unsubstituted ring
comprising from 4 to 8 atoms, said ring selected from the group consisting of:
) carbocyclic;
i) heterocyclic;

iif) aryl;
iv) heteroaryl;
V) bicyclic; and
vi) heteroblcyclic;
c) one R? and one R® are taken together to form a double bond;
d) —~(CH2)NR*R®; and
e) —(CH2)COR";
JisO.
7. A compound according to Claim 6 wherein R’ is 4-fluorophenyl; R is an ether unit selected

from the group consisting of phenoxy, 2-flucrophenoxy, 3-fiuorophenoxy, 4-fluorophenoxy,
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9t hyl phenoxy, 3-N- berizo[1, 3]dl oxoi-5-yi; nyiethyiamno, 1-(S)- 20, MAR 2006
1-(S)-(3- )-(pyrldin-3- ine, cyciopropyi- yciopropylnmethyi)- inzylam no.
wherein R1s: 1) an ether having the formula - CH2] kR3; or 11) an am ne
having the fornul a - NR4aR4b; R3 |Is substituted or unsubstituted aryl; R48
and Rob aM¥0 B42#7 ndependently: a) hydrogen; or b) -[ CPREBMBE'YE. R6; each
R6a and R6b are independently hydrogen, -OR, -N(R )2, -CQ2 -CON(R ) 2;

C,-C4 linear, branched, or cyclic alkyl, and mixtures thereof; Re Is

hydr oge , -O?' -N(R )2, - CO2R7, -CON(R )2; substituted or unsubstituted
Cl-C4 al kyl, -Q%dr&dl’x%r?o?y 9lc éﬁ@&\'dl%& '3k%nﬁﬁ|en@<9ﬁ-trlﬂu6fomﬁm gHishdwytaed or

unsubsti t ut ed heterga

t |- C4
al kyl, or subglﬂwmeéfa'%?"mf)/n%%@f'%mg "&‘%ﬂyﬁ’he'}oﬁéE A3 ex hl%lng)@bé ﬁgl |qs
sel ect ed f r onadelyamiophepoxyRywétaxinignosy. W#HOWF%'BW@WI(’ beQ“EﬁH"?"P‘LF ¥phenyl ,
and 4- chl or ogheRh emPaGik sBededforRRdgrélipiconsisting md@@mnwgmxse hg8ked from

the group con ﬂuoro%{lg{?thﬂalﬁl)w W%—(E’grﬁﬂop{@@l%%hﬁa V\D 03/024970 b) one

Rea and one ted conprising from4

to 8 atons, sBRWYPheRyetyaaipg. d¥SHE-Brhyrhenpinyian '“‘tiﬁfé yelic; il)
het er ocycl i ¢; methfiheng)ethliaming, 3(S)Héblepana$uybnylphqn)ﬂ)eﬂwle'ybP.|10(8) @nd

benzo[1,3]dioxol-5-yl)ethylamino, 1-(S)-(pyridin-2-yl)ethylamino, 1-(S)-(pyridin-3-
yl)ethylamino, methylamino, ethylamino, propylamino, cyclopropylamine, cyclopropyl-
methylamino, tert-butylamino, 1-(S)-(cyclopropyl)ethylamino, 1-(8)-(cyclopropylmethyl)-
ethylamino, 1-(R)-(c)-(carboxy)benzylamino, and1-(S)-(c)-(methyl)benzylamino.

8. A compound according to Claim 1 having the formula:

[ N
A,

wherein R Is:
)} an ether having the formula —O[CH_]R?; or
)} an amine having the formula —-NR**R*;

R%is substitute& or unsubstituted aryl;
R*® and R are each independently:

a) hydrogen; or

b)  -CRR™LR
each R® and R® are independently hydrogen, —OR, -N(R')z, ~COzR", ~CON(R")z; C1-C4
linear, branched, or cyclic alkyl, and mixtures thereof; R® Is hydrogen, ~OR, -N(R")z, —
CO,R", -CON(R),; substituted or unsubstituted C;-C, alkyl, substituted or unsubstituted
aryl, or substituted or unsubstituted heteroaryl; R’ is hydrogen, a water-soluble cation, Cy-
C, alkyl, or substituted or unsubstituted aryl; the index x is 0;
R' is selected from the group consisting of 4-fluorophenyl, 2,4-difluorophenyl, and 4-
chlorophenyl;
each R or R? unit is independentiy selected from the group consisting of:
a) hydrogen;
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vi) heteroblcyclic; c) one Rte and one R2b are taken together to £dr MAR 2008
double bor d) -NRaRb; and e) -CO2R 0; R' 1) -[C(R12)2] p(CH=CH)gR12;
-wherein p Is fromO to 12; g lIs from ii) -C(2)R12; I1l) -C(2Z2)2R12; iv)
-C(Z)CH=CH2; vVv) -C(Z2)N(R12)2; vi) -C(Z)NR12N( R1x) 2; Vii/}g -CN;, viii)
-CNQ, i x) Was#2497¢Cl 3, -C6r3; Z) -N(R12)2; xI) - NR12CNPCT/R(2430134
-NR12C(Z2) R12; xiii) -NR12C(Z)N(R12)2; xiv) -NHN(R12)2; xv) -NHOR12;
Xvi) -NCS; xvii) -NO®2; xviil) -OR12; xix) -OCN, xx) -OCF3, -0CC 3,
-OCBr3; xxi) -F, -d, -Br, -1, and mxtures thereof; xxii) -SCN, xxlii)
-SBM  xxi V) by OSQRMR2e 2 ¥le RAELR DR kSgether 1B Fohh HBMR({GRE Shinsubsted gt i t ut ed

ing up consisti n&m%];is:ingqr;omq t}) 8 at%r%é, sald ring selected from the group consisting of:

i) carbocyclic;
i1 heterocyclic;
) aryl;
v) heteroaryl;
v) bicyclic; and
vi) heteroblcyclic;
c) one R?® and one R® are taken together to form a double bond;
d) -NR¥™R®; and
e) —-CO.R";
R11
) -[C(R™)2],(CH=CH){R"%; wherein p Is from 0 to 12; q is from 0 to 12;
1) -C(ZR™;
iif) -C(2).R%
iv) -C(Z)CH=CHj;
V) ~C{Z)N(R")z;
vi) -C(ZNR™N(R"),;
vii) -CN;
vii)  -CNO;
ix) -CF3, -CCl;, -CBry;
Z) N(R")z;

x1) -NR'2CN;

xiy  -NRZC(ZR%
xii)  -NRZC(Z)N(R™®);
xiv)  -NHN(R%)

xv)  -NHOR'%

xvi) -NCS;
xvii) -NOy;

xviil) -OR'%
Xix) -OCN;

XX) -OCFj, -OCClg, -OCBrs;
xxi) -F, -C}, -Br, -I, and mixtures thereof; '

xxii)  -SCN;
Xxiil)  -SOs3M;
xXxiv)  -OSOsM;

xxv)  -SON(R');
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64 1 0 MAR 2006 WD 03/ 02497
xxvili) -P02; xXiX)
*hydr ogen, substituted or un

-P(O (OH) 2;

0 PCT/ USO02/ 30134 xxvi) -S02R12; xxvil) « PLE) bk
xxx) and m xtures thereof; wherei bl q?fég)lzlg%

substituted Cl1-C20 |inear, ranched, or cyclic

al kyl, C8-C20 aryl, C7-C20 al kyl enearyl,
rogen, or VO &¥I2#970f or mi ng cati on;

Z |ls =0,

and m xtures thereof; Mis by
=S, =NR12, 9PCHUE®MBdnd

according to Caim8 wherein RL Is 4-fl uorophenyl;
selected fromthe group consisting of phenoxy,

R

| an ether unit

2-f1 uor ophenoxy,

3-fl uorophe oxy, 4-fluoroph
3- cyanophenoxy,,2- t u0r 0
2- met hyi pheno@') 4-§r§§%hfyl ph
acetyl am nophéﬁ’B&yjp(@Hﬁ'et ho
benzo[ 1, 3] di oxwil) 3PQs ;  or

consi sting of yxlig)( S)eGfomy! e

enoxy, 2, 6-difluorophenoxy, 2-cyanophenoxy,
t hyi phenoxy, 4- trifiuoronethyl phenoxy,
enoxy, 2,4-di ethyl phenoxy, 3-N-

xyphenoxy, 4-net hoxyphenoxy, and

R1s an amino unit selected fromthe group

t hyl am no, 1-(S)- (4-fluorophenyl)ethylam no,
g%&o, 1-(S) 2- nethyl phenyl) et hyl am no,

1-(S)-(2-am n%pengljujr(ﬁlggp%éfg

1-(S)-(4-nmeth hen am ho,
1- (S) - (4- pr op¥AEENIRF FHPLFFREISH

) - (pyridin-3- sythingthigh 20 £ =snair®y| am no
cycl opropyl a i ne, cycl opropyl - met hyl am
1-(S)-(cycl opropyl)ethylamno, 1-(S)-(
1- (R) - (&) ( car\sompguse asoprdingfor{daim ambprel('gg{

bﬁt@{teﬁiiﬂr Qé.ﬁﬁ%ﬁ-tigute-ﬂ pc—n%);u?l%/e{gg
benzo[ 1, 3] di oxatijl- G-Gsl Irei CrG.caiylamsaryl afdShixt(py thewpmM 2-hylirbgenhorlasalt no,

henéll &et hy] am no,
branched, or cyclic
| - (

, ethylam no, propylam no;

no, tert-butylam no,

cl opropyi net hyl ) - et hyl am no,
is@foropiieeyh A I5 #n ethey paliseligied 10. A

conposi ti on CGBRnthedrolg cordjstirdidf tHeh@@ 1 2-usroptivhtig 3-faibroptie@oxyr 4-lmdrophedoxypounds,

including a |

Mfngtiady ARCeUt i cal |y

accept abl e sal
a) hydrogen;

10.

LI g T
tigorompieiRrpon ZsihvBtenon R

acetylaminophenoxy, 2-methoxyphenoxy, 4-methoxyphenoxy, and 3-benzo[1,3]dioxol-5-y1;
or R iIs an amino unit selected from the group consisting of 1-(S)-phenylethylamino, 1-(S)-
(4-fluorophenyl)ethylamino, 1-(S)-(2-aminophenyl)ethylamino, 1-(S)-(2-
methylphenyl)ethylamino, 1-(S)-(4-methyiphenyl)ethylamino, 1-(S)-(4-
methylphenyi)ethylamino, 1-(S)-(4-propanesulfonylphenyl)ethylamino, 1-(S)-(3-
benzo[1,3]dioxol-5-yl)ethylamino, 1-(S)-(pyridin-2-yl)ethylamino, 1-(S)-(pyridin-3-
yi)ethylamino, methylamino, ethylamino, propylamino, cyclopropylamine, cyclopropyl-
methylamino, tert-butylamino, 1-(S)-(cyclopropyl)ethylamino, 1-(S)-(cyclopropylmethyl)-

ethylamino, 1-(R)-(a)-(carboxy)benzylamino, and1-(S)-(c)}-(methyl)benzylamino.

A composition comprising:
a) an effective amount of one or more compounds, including all enantiomeric and
diasteriomeric forms and pharmaceutically acceptable salts thereof, said

compound having the formula:

wherein R Is:
a)
b)

hydrogen;
—~O[CH,)R?; or

65

\M“U@%}’%.@%@’ £ _rei n RIs:



PCT/ US02/ 30134 ¢) NR4aR4b; R3 is substituted or unsubstituted CL-2ch NARk3006
substituted or nsubstituted hydrocarbyl, substituted or unsubstituted
"het erocycly, substituted or unsubstituted aryl or alkyl enearyl,
substitut%g)&hﬁgggubstituted het er oar yl alkyleneheteroarél; the index k is
fromO to'b, nd Rob are each Independently: a) hy8FHYERABE b)
_[C(ReaReb )] R6; each R62 and Rab are independently hydrogen, -OR7, -NR7 ,
-C02R7, - CON(R7)2; Cl1-C4 linear, branched, or cyclic alkyl, and m xtures
thereof; Ris hydrogen, -OR7, -N(R7)2, --C02R~, -CON(R7)2; substituted or
unsubstituted Cl- G4 allgdegesubstituted or unsubstituted aryl, or
substituted or uns_fstituted heteroaryl - R/ IS r L a wat er-sol ubl e
cation, Cl-C4 al kyBﬁs urbStELl'Jt%&g(fr " sgg’%g%"ﬁhas“ﬁ%glqugtlﬁgéej?{?lg%rgsﬁu?edt he Index x Is
from0 to 5; R i shydeparkyisyhstituiad erangybstitiiac heterqoyclyt igstijyied or upgubgiiutedy pst i t ut ed
or unsubstituted haiier siafenbsryl, [Ratmtialdofddfubstititédhetraarybd @liyldnabltgemgient | y
sel ected fromthe §oWRe00085b1k9 Of 1 @) hydrogen; b) -OQ(CH2) 1R8; «c)
- (CH2) 1NReaReb; d%-fﬁzi‘]c%%; e) -(CH2)10002R10 f) -(CH2)j CON(R10)2;
g) two Rte or two R2B"Uni £ °f ReAgE®S e carbon ato can be taken toget her
to forma carbonylauni thydiagenogte Rea and one R2b are taken together to form
a s bstituted or pnsubgtmtRrPagsri ng conprising from4 to 8 atons, s d ring
selected from the th L&k . arhpcyEi Cina.kl1 ) heterocyclic;
edth R QP&@% %E%Hggdgﬁﬁygy&rg%& -Ot?@, —Wﬁi 52. =CO,R",

iii) aryl; | het er oa ;v X
) y V) CON(RI;))ZI; C4-Cy4 linear, branyched, or ‘cyclic alkyl, and mixtures thereof; R® is

hydrogen, —OR, -N(R")2, ~CO,R”, -CON(R"),; substituted or unsubstituted C4-C,4
alkyl, substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl;
R’ Is hydrogen, a water-soluble cation, C+-C, alkyl, or substituted or unsubstituted
aryl; the index x Is from 0 to 5;

R!is:

a) substituted or unsubstituted aryi; or

b) substituted or unsubstituted heteroaryl;

R* and R® units are each Independently selected from the group consisting of:

a) hydrogen;

b) ~O(CHo)R%;

c) —(CH)NR™R™;

d) ~(CHZ),COR";

e) —(CH2)OCOR"

)  —(CH)CONR");

a) two R? or two R? units from the same carbon atom can be taken
together to form a carbonyl unit;

h) one R* and one R® are taken together to form a substituted or
unsubstituted ring comprising from 4 to 8 atoms, said ring selected from
the group consisting of: '
i) carbocyclic;

)] heterocyclic;

ilf) aryl;

iv) heteroaryt;

v) bicyclic; and

vi) heterobicyclic;
i) and mixtures thereof;
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i) heterobicyclic; i) and m xtures thereof; 66 Y J P 2 0 MAR 2008 dRidAR%
ROb, and R10 are each independently hydroger t hereof; R9a and R9 n be
"taken together to forma c ring conprising from3 to 7 atoms; two R10
units can b carbocyclic or heterocyclic ring conprising from3 to 7 to 5;
mis an index froml1l to 5 nis an index from1l1l to b) one or nore.

phar maceutical |y acceptabl e excipients. , Cl-C4 al kyl, and m xtures
rbocyclic or heterocyclic take together to forma atons; j is an index

fromO ; m+ n = frRIRD, R%) ahd REReE dath lrﬂemmwﬁ%r@‘énﬁ a,Bdl, &t raikgiregne  of

gl iiZmSUget g f gaozoﬁpgﬁ%gpqségt ErQJ'Rgagﬁctle%@r:ﬁ%deﬂmePto?&m a carbog)ff:ll q-@le{)c?,cggdl ¢i ne.

conposi tion as cl ai rfied cernpr@inaﬁrﬁmmo7r¢tonr$etvw¢eﬂmrwtemw@t@lfe tegethed fofameat f or
control ling th infl aamRERIYrG¥eRIs|dNEfArg dompRaitd FRwes ldi &5mé; ¢ ls@RAHRIeRTrof 6

to 5; mis an index from 1 to 5, n is an index from 1 to 5; m + n = from 2 to 6; and

b) one or more pharmaceutically acceptable excipients.

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 a composition as claimed in
claim 10 in the manufacture of a medicament for controlling the extracellular release of

inflammatory cytokines.
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