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inhibit the extracellular release of inflammtory cytokines, said
cyt oki nes responsible for one or nore human or higher mammual i an di sease
states. The present invention further relates to conpositions conprising
said 6, 7-di hydro-5H pyrazol o[ 1, 2a] pyrazol -1 -ones and net hod for
preventing, abating, @r-D{YIEROWEEYEOAOLQH RidRyYRNIOLAEONBRI ch are under st ood
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Necrosis Factor-a (TNF-a) are anong the inportant biol ogical substances
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nmedi ate the inflamatory respgisg g %ﬂﬁin@\}ﬁ\ﬂ'léﬂ‘ﬁt h the inmmunol ogi cal
recognition of infectious a T =i nfl ammat ory cyt oki nes are
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mani f est 8eMrsitits caRREEINGHaisas eihwirabidayrazplei2e]dymzolHernes eneémathbdiog fel t need

for conpeienshtingaBkting 2 BREMEE] cBRtkollRE BRYSES WRESarblhdehstodRFBE the §cfeMmPounds,
whi ch can_bl oc r prevent the rel ease of

abate, control, mtigate, o
cyt oki neSOFRGRA %@F‘P%‘S\%ﬁif‘i’!ﬂhep*?eé%iﬁS%SCE'Q‘FBﬁis - OF THE | NVENTI ON The
present invention neets the aforenentioned needs in that it has been

surprisingly found that cedokdRUNGYSE TGE NWERERHPNES and derivatives
thereof are effective for inhibiting release_ofr inflanmatory cytokines,

inter alia, iMEEPYREKIH=Y apd [unyr Nes@se Grgeron@hF e pee Fmang die ipAetant from cel | s
and t her bblyggipal ewsiahéesgnodbadledligely 85 “cAbiiRs NMTheseCasitdudslardghdenya®s Whi ch are
pr oposed t: i r NS - for the herein described
di sease rsnieglta tg?.e "SFE@"%lfoﬁysiég%?g]ggg%gg%(?Wéhetﬁ)‘?@"sriur?t% Jo 'ﬁ?/léen O%ﬁonrog'l”gef’{gogst o]
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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 bicyclic 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, said compounds having
the formula:



~NRNR2 NN RR N _ --~R wherein Ris: a) -QCH]kR3; or b)
-NR4aR4b; R3 is substituted or unsubstituted Cl-C4 al kyl, substituted or
unsubst i t wioewd/obydt ocar byl , substituted or unsubstituted IretTeusoepelsyl ,
substituted or unsubstituted aryl or al kylenearyl, substituted or
unsubstituted heteroaryl or al kyl eneheteroaryl; the index k is fromO to 5;
Rda and R 4b are each independently: a) hydrogen; or b) _[C(R5aR5b )] nR6;
each Rba and R5b are independently hydrogen, -OR7, -N(R7)2i -C02R 7,
-CON(R7)2i Cl-C4 linear, branched, or4cycR{cgal kyl, and mixtures thereof;
R6 is hydrogen, -OR7, -N(R7)2, -CO2R 7\\_- (RZ) 2; substituted or
unsubstituted Cl-C4 al kyl, substi E{ orNTn tituted heterocyclic,
substituted or unsubstituted aryl, q%ti ezd or unsubstituted
heteroaryl; R7 is hydrogen, a water-sglu calkion, Cl-C4 al kyl, or
substituted or unsubstituted aryl; i nd gfis from0Oto 5 R is: a)
substituted or unsubstituted aryl; substituted or unsubstituted
het eroaryl; each R2 unit is indepegdent sel ected fromthe group
consisting of : a) hydrogen; b) -( HO(CH2)"R8; c¢) -(CH2)j NROaR9b; d)
(CH2)j) CO2R10; e€e) -(CH2)jOOO2R O f) -(@R2)ICON(R 0)2; 0)
(CHZHWB% ).2i h) two R2 units can be taken together to forma carbonyl
unit [ nd m'xtures thereof;
—O[CHz]kR or
b) —NR4aR4b;
R® is substituted or unsubstituted C4-C, alkyl, substituted or unsubstituted hydrocarbyl, substituted

or unsubstituted heterocyclyl, substituted or unsubstituted aryl or alkylenearyl, substituted or
unsubstituted heteroaryl or alkyleneheteroaryl; the index k is from 0 to 5;
R* and R* are each independently:

a) hydrogen; or

b)  —CR™R™ )R
each R*and R™ are independently hydrogen, ~OR’, -N(R"),, ~<CO,R’, —CON(R");; C4-C4 linear,
branched, or cyclic alkyl, and mixtures thereof; R® is hydrogen, ~OR’, —N(R"),, ~CO,R’, —
CON(R7)2; substituted or unsubstituted C4-C, alkyl, substituted or unsubstituted heterocyclic,
substituted or unsubstituted aryl, or substituted or unsubstituted heteroaryl; R is hydrogen, a
water-soluble cation, C4-C,4 alkyl, or substituted or unsubstituted aryl; the index m is from 0 to 5;
R'is:

a) substituted or unsubstituted aryl; or

b) substituted or unsubstituted heteroaryl;
each R? unit is independently selected from the group consisting of:

a) hydrogen;

b) ~(CH2);O(CH2):R’;

c) ~(CH)NR®R®™;

d)  —~(CH)COR™;

e) ~(CH,)0CO;R™

) —(CH2CON(R™);

g)  —(CH)OCONR");

h) two R? units can be taken together to form a carbonyl unit;
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;
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R8, R9a, R9b, and R10 are each independently hydrogen, Cl1-C4 al kyl, and

m xtures thereof; R9a and R9b can be taken together to forma carbocyclic
or het er ooyxdsioe497ing conprising from3 to 7 atons; 2 WO (RfTO@SH9/3d135

PCT/ US02/ 30135 two R10 units can be take together to forma carbocyclic or
heterocyclic ring conprising from3 to 7 atons; j is an index fromO to 5,
nis an index fromO to 5 Zis 0, S NRL11l, or NOR11l; Rl1l1 is hydrogen or
Cl-4 al 10A ot hey aspect of the present invention relates to
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step of adm n| Steri ng to a human or higher manmal and effective amount of
a conposi ti on®conpfi festyeseursof sras mefe af e aoowplenda decortinede therpgestt t he
present invention. infén@ibiarnd aspect of the present invention relates to forns
of the conmpoupds of t ent under nor nal

physi ol ogi calukgcond{) %%ﬁ‘sope ‘%%[maceu‘ulca}é(sagceto%gleceéﬁiﬁ%" fids as described herein.
These and ot hdfurtge] @@@%ofthw@w@svenmmla@vmagm foui cohtrdiieg oneorajpar ent t o

t hose Oflnﬂaafnddtmbytolﬁr{@ rhédldtéﬁ dr MRarAmbto rgrc%ﬂ(lﬁe E@@.ﬁété@m%mglﬂﬁ os8hdeQW Ng

det ai | t t t d
or opor ¢ 1 512 ey B4 REp & ol En R SO flesetdirRi o wirdiebapwateiaph

t enper atdiieetye ameuntef d egnresitorGaimpiisisg ¢ré oCnotmdf descooihberinbaerdipacinki ed. Al |
docunentgedehtid@dneiére 1 n relevant part, incorporated herein by reference,

the citation ftang dotcg is.not to be construed as an adm ssion that
it is prior &P BIPOFiS: EEBEGS?'B'“V‘HE%FG@&%? faR% efibe eampopidsAf hEpresegCRI PTI ON
OF THE |InNgHileTI @NcTirelepnaemephysioivgiealtdooditions vilt eBadenthe edundiSaswWaéEibedr €
capabl e iRfejyredi ating, controlling or ‘otherwi se inhibiting the

extracel | ul ar rel ease of certain cytokines, especially inflammtory

cyt oki nes, sain§S¢ At eyl piurms: and-adyantages wHdesamaarpatenida thosaefse or

mani festoammamwsl«nlfm thevatrtd@mvaare adirigyof tI‘@ffolldeﬁQaétaﬁed ddkc&i@ﬁtﬁ%natr%ta@ﬁend@é syndr ones.
For the e m " h ocarbyl " is defined
her ei n aﬁ:%ﬁ?ﬁﬁ%;ég%&tg?% haﬁ??&%ﬂo&ﬂ&%@eﬁmarh b? wgglqt unlesg 8{&&8\?8 ?QB‘P?H at ons
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het er oCYitleRSatbhiE nRFrB il ferBieh&l: e f4tBNor 4ny ABRIER: 9Tt Y@hd OUS

construed as an admission that it is prior art with respect to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to compounds which are capable of mediating, controlling 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 variety
of diseases, disease states, or syndromes.

For the purposes of the present invention the term “hydrocarbyl” is defined herein as any
organic unit or moiety which is comprised of carbon atoms and hydrogen atoms. Included within
the term hydrocarbyl are the heterocycles which are described herein below. Examples of various
unsubstituted non-heterocyclic hydrocarby! units include pentyl, 3-ethyloctanyl, 1,3-dimethylphenyl,
cyclohexyl, cis-3-hexyl, 7,7-dimethylbicyclo[2.2.1]-heptan-1-yl, and naphth-2-yi.

Included within the definition of “hydrocarbyl” are the aromatic (aryl) and non-aromatic
carbocyclic rings, non-limiting examples of which include cyclopropyl, cyclobutanyl, cyclopentanyl,
cyclohexane, cyclohexenyl, cycloheptanyl, bicyclo-[0.1.1]-butanyl, bicyclo-[0.1 .2]-pentanyl, bicyclo-
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unsubsti tuted non-heterocyclic hydrocarbyl units include pentyl,

3-ethyl octanyl, 1, 3-dinethyl phenyl, cyclohexyl, cis-3-hexyl,

7, 7- di met W @ioeyol o] 2. 2. 1] - hept an- 1-yl, and napht h-2-yl . Ip@al/usdedorsst hi n

the definition of "hydrocarbyl"” are the aromatic (aryl) and non-aronatic

carbocyclic rings, non-limting exanples of which include cyclopropyl,

cycl obut anyl, cycl opentanyl, cycl ohexane, cycl ohexenyl, cycl oheptanyl,

bi cyclo-[0. 1. 1] -butanyl, bicyclo-[0.1.2]-pentanyl, bicyclo 3 WO 03/024971

PCT/ US02P3@1Bsanyl @thdjars])- bievrlaril:2-2lthekarjya bigyclo-[01i4-redtany] (GaranyR] bidyelr4h.N]-

g' cyc: o- r{e@taaayv@iormﬂ{ygrwéycnsxf@mr& a)] n(éawa Iﬁ*l&\y[)?sp@opleht'an)hept anyl (norboranyl),
icyclo ca Spi.ro

di ci ycl oC[;')(Q Cﬁj 8?1'1%'}5539 de(c '@(‘fla'ﬁféﬂ% be”f%@ th)P &,@h ’l’%{’ﬁﬂtﬂ'?”y"l ndenyl ,
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|ncludes both aromatic ﬁéﬁ'ff’ﬂ % non-aronati c terocyc rings
non- | i mi"ERECE TR xemples "t"ﬁ INciee: ey A FPyERYh 3H?¥ﬁrr°ﬂ»w°vraw>ﬂ 2H3H pyrrol yl ,
pyr azol yinjdaziy, 1i2:3-thazaiyl yll,2,4-tia2)yB isbrazalglpbrglzoyl, 1, 224-éxatlibk a2, @Hydyraniisexazol yl ,
oxazoyl ,pyhng, - %Qﬁb %ﬁ@&/lypg ldlﬁg_‘- gPrYJa?iW ! nrﬁﬁnﬁlp;%%éazn%ﬁ pl?éﬁlrﬁ/}” %z%¥loﬂ$ yl,

pyri di nyI zin % Yiazi nyI
4H 1, 2- &?%'HX}IZH Qﬁpo%azgny iéﬂx?ﬁﬂy mfrpﬁ!glkﬁ‘i('a%eﬁ‘yl" OXﬁ?JPSf')Hb'H Q'FZGPéleepl nyl,
oxepi ny lindedyi2t-itiedyl ams@pararghyl, isoberdemnyshyl Artiyn deirydolyl, hEATGI L beRYtazoly,

i sobenz Y. )

obt 1- be%fZHl(;{) }g@%ﬁ‘%p lrér@fjgu@(clhr){l ‘?fgg'thﬁ'glﬂyl chﬂnagqhh% %@PPA-XLHZO%%{H?/ ? Iooler/’
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t hi ophenrybstitdiiror upsuba@aky ! , and the |ike each of which can be substituted

b b | kyl I
o nSubSt 1 e A PO Bl o e 50 el e RS

defined by the term "al kyl enehet er oar yl a 2-picolyl unit having the
formula: -CH2 1 N The ter m " s tSEHItK )s used 't hr oughout t he
specification. The term "substituted" i ¢f i ned herein as "enconpassi ng

or ¢ hr oXRloa Bl ot GPBaniy %v?@%tae%ﬁfkv%s%”eﬁatwi"% T e

i ncl udeformébf acenent of hydrogen atons on two adjacent carbons to form a
new noi ety or unit." For exanple, a s (tuted unit that requires a
singl e hydrogen atom repl acement_idpgl | ogen, hydroxyl, and the I|ike.
A two hydrogen atom repl acenent i ncfu s _cgrbonyl, oximno, and the |iKke.
A two hydrogen atomrepl acenent from acN ent carbon atons includes epoxy,

and the likeqgpe Q%@&bgm%&’%ﬁke& %PA@@%@%PMJEH&E% \Aﬁ?égrﬁ%ubgﬂﬁeot e like. An

epoxi de upit is._an_exanpl e of requi r es
r epl acefBHEFreld a3y §I8RASSHE iRielies U isvBYRh @A Fapkise a hydieoep @fom. two

hydrogen atoms, or three hydrogen atoms of a hydrocarbyl moiety. Also substituted can include

replacement of hydrogen atoms on two adjacent carbons to form a new moiety or unit.” For
example, a substituted unit that requires a single hydrogen atom replacement includes halogen,
hydroxyl, and the like. A two hydrogen atom replacement includes carbonyl, oximino, and the like.
A two hydrogen atom replacement from adjacent carbon atoms includes 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
substituent. When a moiety is described as “substituted” any number of the hydrogen atoms may
be replaced. For example, 4-hydroxyphenyl is a “substituted aromatic carbocyclic ring”, (N,N-
dimethyl-5-amino)octanyl is a “ substituted Cg alkyl unit, 3-guanidinopropyl is a “substituted C; alkyl
unit,” and 2-carboxypyridinyl is a “substituted heteroaryl unit.” The following are non-limiting



substituted is used throughout the present specification to indicate that a
hydr ocar byl noiety, inter alia, aromatic ring, alkyl chain, can have one
or nore oWadse2kpydr ogen atons replaced by a substituent. PdfTewso/3mssety i s
descri bed as "substituted" any nunber of the hydrogen atons nmay be

repl aced. For exarrpl e, 4-hydroxyphenyl is a "substituted aromatic
carbocyclic ring”, (N N dinethyl-5-amno)octanyl is a " substituted C8

al kyl unit, uani dj no propyl is a "substituted C3 alkyl wunit," and

2-car bo@ﬁ’?? f’%ﬁ? frpjts Y"%'C'hca“sgﬁ'% £§ # (RPEge Rt & bydrggenaiants. Whefrﬁéwﬁrmarwrﬁg are
non- | i mig desgrivkd\AO“QBs10R4A71 PCT/ US02/ 30135 exanples of units which can

serve asy a re cz 12 t o en . .a drocarbyl unit is
descri bz)d as (ﬁ HJtCie_@‘k' w’%reqr?%@ﬂ% %h 3?:/& ? wherein pis fromoO
to 12; dis f‘P@WO’to 12: Qi) -Q(2)RL2: iii) -C(2)2R12: iv) -O(Z)CHECH2:
V) C(Z)ul)l( R12¢(z;)2R1%1i ) C(Z) NR12N(R12)2; wvii) -CN;, viii) -CNO ix) -CF3,
-CCl 3, ~ gﬁ R12)2 Xi) -NR12CN; xii) -NR12C(Z)R12; «xiii) -NR
1ZC(Z)N g -NHN(R12) 2i xv) -NHOR12; xvi) -NCS; xvii) -NO;
XViii) VbR12 (Z%N()R) )zGIN xx) -OCF3, -00013, -QCBr3; xxi) -F, -d, -Br, -I,
and m xwpres -ClrarRBiR)xxi i) -SCN, xxiii) -SO3M xxiv) -0SBM  xxv)

- SO2N(RYR) 25 .

vii)  -CNO;

ix) -CF3, -CCls, -CBrs;
Z) -N(R"™);

xi) -NR'ZCN;

xii)  -NRZC(Z)R™
xii)  -NRZC(ZN(R™);
xiv)  -NHN(R'™);

xv)  -NHOR'

xvi) -NCS;

xvii) -NO.;

xvii)  -OR'%

Xix) -OCN;

XX) -OCFj3, -OCCls, -OCBrs;

XXi) -F, -Cl, -Br, -I, and mixtures thereof;
xxii) -SCN;

xxil)  -SOzM;

XXiv) jOSOSM;

xxv)  -SO,N(R')y;

xxvi)  -SO,R'™

xxvii)  -P(O)H,;

xxviii) -POy;

xxix)  -P(O)(OH),;

xxx)  and mixtures thereof;

wherein R"? is hydrogen, substituted or unsubstituted C4-Cy linear, branched, or cyclic alkyl, Cg-
Czo aryl, C;-Cy alkylenearyl, and mixtures thereof; M is hydrogen, or a salt forming cation; Z is =0,
=8, =NR"", and mixtures thereof. Suitable salt forming cations include, sodium, lithium,
potassium, calcium, magnesium, ammonium, and the like.

The first aspect of the present invention relates to compounds having the formula:



xxvi) -S02R12; xxvii) -P(OH2; xxviii) -P02; xxix) -P(O (OH) 2, xxx) and
m xtures thereof; wherein R12 is hydrogen, substituted or unsubstituted

Cl- C20 | i weans/o2im7anched, or cyclic al kyl, C6- C20 aryl, Cra2a0802/30135

al kyl enearyl, and m xtures thereof; Mis hydrogen, or a salt formng
cation; Zis =0 =S, =NRl1, and m xtures thereof. Suitable salt formng
cations include, sodium Ilithium potassium calcium magnesium anmoni um
and the like. The first aspect of the present invention relates to
conpounds having the fornmula: 5 WD 03/024971 PCT/US02/30135 O R2 R N R2
1RNRE N R R N_--~R whichpare g2
2-R -substituted-3-(2-R substitutediypyriny
pyrazol o[ 1, 2a] pyrazol - 1-ones. The s
rel ates to conpounds having the’
N _--~ R which are

Rh- 4-yl)-6, 7- di hydr o- 5H-

spet of the present invention

R R NRR 1RNR2 N 2R
R2
ﬁﬂ-yl)-6,7-dihydro-SFprrazoIo[l

, 2a] pyrazol - 1-thi ones. R?

which are 2-R1-substituted—3-(2-R-substituted-pyrimidin-4-yl)-6,7-dihydro-5H—
pyrazolo[1,2a]pyrazol-1-ones.

The second aspect of the present invention relates to compounds having the formula:

which are 2-R1substituted-3-(2-R-substituted-pyrimidin-4-yl)-6,7-dihydro-5H-pyrazolo[1 ,2a]pyrazol-
1-thiones.

The third aspect of the present invention relates to compounds having the formula:

which are 2-R1substituted-3-(2-R—substituted-pyrimidin-4-yl)—6,7-dihydro-5H-pyrazolo[1 ,2alpyrazol-
1-ylideneamines and derivatives thereof.



The third aspect of the present invention relates to conpounds having the
formula: RI1 N R R NR2 1RNR R2R NNR wich are

2- R subst wouisad4931 ( 2- R- subst i t ut ed- pyri m di n-4-yl) -6, 7- di Iydveso28bisyr azol of
1, 2a] pyrazol - 1-ylideneani nes and derivatives thereof. 6 WO 03/024971
PCT/US02/30135 R is a substituent at the 2-position of the pyrimdin-4-yl
portion of the general scaffold, said Runit is: a) an ether having the
formula - CH2] kR3; or b) a primary or secondary amno unit having the
formul a - NR 4Bradsunaiiuens piiheBpesifion abise pyrimidint4otportion atise penerabscatiald Gaidal kyl,
substi t urReditier unsubstituted cyclic hydrocarbyl, substituted or

unsubsti ut ed ub @d or unsubstltut ed aryl’
, arr| th%l{h%?ﬁ? lhé fdrmﬁla BLCB-&#

al kyl ene it Ot ed heteroaryl or _
al kyl eneWet er 68‘?"3?%’ of momty@mn@ 4yné havingriheforroula SNRTRE f ol | owi ng are the

vari ous asepes RS isaUbdRiidl dr Snsac&mitsl Oc, aqkyt Qlﬁ)sﬁ’t[ll%§@mnsh5}‘l’@%'c9ﬂc wherein Ris
an et her %\éh the f.or mu formulator is not

limted THePRd or*@ﬁ%nﬁ%tegé t?rf’gyrcgtb %’ﬁ%f“t&?.af L@ﬁ%ﬂ?ﬂ uied avyhg" R unit's
encorrpas@iliiyi?ge@wlhelrbﬁlthtwprn@swblsetuikéhetarloaryLcmatkylemdneteroademeknoequaalfrdnoo ) and R3
IS subssg.itut ed or unsubstltut ed aryl. i) One iteration of this aspect of R
conpri ses et formula -OR3 and R3 is substituted or

unsubsti t ut ed f?‘r W'”ﬁl‘ﬁ est%? YEPUR PHRCT ch'? H'HE?C"E%‘E”Q"‘B thedrgsent imeAtion] i niti ng
exanpl e Wierdy Rihametigr,hadind theirogh eQiky]R 3 Holvenar, g femaiator igihdt lirdiddapmenoxy,

2,4-difl BRI i ng;ggt hyl phenoxy, 4- trifluoronethyl phenoxy,
erei ot torbibrs chh WS the lik Anot her iteration of this

gsgezz[ y )UORr g H%'Pﬁyeé‘égm enog‘éth?f%twvﬁ‘@ ﬂf.'%fémﬂﬁ *Athe iydex k gasl 1Y) prd Rlibst i t ut ed
or unsubst it udubstitatey br. unditbistituted enyiat i on i ncl udes the following non-limting
exanpl es: 2- et hyl ghenoxyn Oﬁﬁlggéd& o?ﬂ%%%es%thg%thg%né)thgrT]orleé -OR®*and

R® is substituted or unsubstituted aryl. This iteration includes the following non-

limiting example of R: phenoxy, 2-fluorophenoxy, 3-flucrophenoxy, 4-

fluorophenoxy, 2,4-diﬂuorophenoxy, 3-trifluoromethylphenoxy, 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
non-limiting examples: (2-methyoxy)phenoxy, (3-methoxy)phenoxy, (4-
methoxy)phenoxy, 3-[(N-acetyl)amino]phenoxy, 3-benzo[1,3]dioxol-5-yl, and the
like.

B) R units encompassing ethers having the formula —OR? (the index k equal to 0)and R®is
substituted or unsubstituted heteroaryl.

i) A first iteration of this aspect of R comprises ethers having the formula —OR® and
R® is unsubstituted heteroaryl. This iteration includes the following non-limiting
examples: pyrimidin-2-yl, pyrimidin-4-yl, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, and
the like.

ii) A second iteration of this aspect of R comprises ethers having the formula -OR®
and R® is substituted heteroaryl. This iteration includes the following non-limiting
examples: 2-aminopyrimidin-4-yl, and the like.



2, 4- di net hyl phenoxy, 2-cyanophenoxy, 3-cyanophenoxy, 4-cyanophenoxy, 4-

et hyl phenoxy, and the like. iii) A further iteration of this aspect of R
conpri seswat dsare7navi ng the formula -OR3 and R3 i s subst iRQIVEsH2/00135
unsubstituted aryl. This iteration includes the following non-limting
exanpl es: (2- net hyoxy) phenoxy, (3-nethoxy)phenoxy, (4 methoxy) phenoxy,
3-[(N-acetyl)am no] phenoxy, 3-benzo[1, 3]dioxol-5-yl, and the like. B) R
uni ts enconpassi ng ethers having the fornula - OR3 (the i ndex k equal to 0)
and R3 i &) suBdinits moemaﬁsmgﬁwarbwymme@brmdaeOGHfFVI(theIn)iewéquralstp1)areirl%1t| on of

thi s aspect ofssﬁbgmdr@ﬁ@bggmwéymaw ng the formula -OR3 and R3 is
unsubsti t ut ed heteroar

on includes the follo
non-1initing exar’rﬁif@}lerﬁfiﬂ‘l h?‘ﬁlaﬁpef??/]RcoﬁW'??ﬁ%ler‘F hevipp theﬁefm% n-2-yl,
pyridin-3-yl, pyri @iah,Rankl R® isregibstituteed drluk&ybstltwtéd etgeary ndhis tteatwhiireiuded t hi s
aspect of R conpri %%sfo@gvmgg& ,Imm r&a,qq ISs: rpwrﬁ% %udnﬁﬁ% 523 is substituted

heteroaryl. This iteration inclu ting exanples:
2- ani nopyri m di n- 43FNoPRYfin-47d. ‘fFrREOWP'”Wﬁ op /| ‘D’QQ!@‘?‘.Y' Pritindsdavagntdy. © R
units enconpassi ngaed fhefie. having the fornula - OCH2R3 (the index k equal to

1) and R3 isy SUbSIA's%wn@(ﬂergtroan@&%b%g%ét l#F@\%WQE%(hIS ér?etﬁér hﬁét&%%‘%@y on of

this aspect o R co her s R3 is
substituted or uns@gbRt%f’@d'sﬁé?%'f*%?&r%lpnsml’ﬁlt%eq Ygheacheigioarvie@mideEs t he
fol  ow ng non-1im iteragnencaidd e foll@iig MBndiiting eYamplday pyridincB-yletidt, Yi-mefByi-

anmi nopyri m d| n- 4- ybp#hm%%y%%gf@ 6-yl, pyridin-2-yl, pyridin-3-yl,

pyridin-4-y second iteration of th| s aspect of R
wherein R | s Brﬁlné‘{W@Pmmm%gth?'ﬁéa‘f'@th@foaﬂma6@?&@({9"?11%1 kiRgual t Y@hsR} sut ed or

unsubsti t ut edRé.islsyﬂ)ﬁﬂuﬁéa%t@{SQ@Jt|}dtedaL;d4 alkyhl s iteration includes the

fol l ow ng nonsli m a .
2-pyridin-3-yP)eth If'rsgzﬁ%'onﬁ tﬁ'Isl ﬁ‘%%{ctf)) ' ﬁ%? ?a&ﬁ%@ﬁé‘ﬁ%?ng PR SS havi ng
the formula - OR3 (tllh%lbﬂmmcd@éiq%mlbr@r@hQO) orgydicREyl Fhis R8ratien isallgies ieut ed or

unsubsti tuted Cl- Chiadikyhon-limiindekdnt, EBUiadih o8k 5 f}%,ﬁ f is an
et her having the fﬁ-.r g];:%o-nl mé\e I@és ?Jnsfu)gsto?toa%'g . - J;olpﬁeaartlrg

branched, or cycli %yl . Thi s | teration includes the follow ng
non-1imiti ng BxanpAssconditeration of tiskagbect ofFdip R0 pipkr; hayiBy the-foretulay-@R3pyd R® and

the |ike. 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) -IC (R5aR5b )]mRS
each R* and R™ are independently hydrogen, or C4-C, linear, branched, —OR”, ~N(R"),, ~CO,R’,
—CON(R7)2; cyclic alkyl, and mixtures thereof; R® is hydrogen, substituted or unsubstituted Cq-Cy4
alkyl, substituted or unsubstituted heterocyclic, substituted or unsubstituted aryl, or substituted or
unsubstituted heteroaryl; —-OR’, —N(R7)2, ~CO.R, —CON(R"),, R" is hydrogen, a water-soluble
cation, C4-C4 alkyl, or substituted or unsubstituted aryl; the index m is from 0 to 5. However, the
formulator is not limited to the herein exemplified iterations and examples.
A) R units encompassing chiral amino groups wherein R* is hydrogen, R* is hydrogen and
R is methyl, said units having the formula:

and the indicated stereochemistry.



ii) A second iteration of this aspect of Ris an ether having the formula
-OR3 and R3 is a substituted C1-C4 linear, branched, or cyclic alkyl. This
iterati onwionsloaebes the follow ng non-limting exanples: Zararsdvesysshyl ,
(S)-1-nethy-3-net hyoxypropyl, and the like. The followi ng are the various
aspects of Runits according to the present invention wherein Ris an

am ne having the fornula - NR4aR4b, Rd4a and R 4b are each i ndependently: a)
hydrogen; or b) [C(R5aR5b &R 6; each Rya and R5b are independently

hydr ogen, or @ - CAaliisbigsadition b tais abpedt of RORan amivg Bor)Rising @0RRWhich is CON( R7) 2;
cyclic alkyl, and r
unsubstituted Cl- Cga b)éﬁtﬁﬁgﬁ &1?@%%{69 BF&&/’ Srhgﬁtg'gaﬁ qncmd%gh%tf?]%w@rsggﬁc lic,
substituted or unslping QX@P@'GS &8 y1-metpyl-1sigayimethiladind £5)-aneivdtift ut ed

heteroaryl; -OR7, fkdgRdmimettiBtiro, (SR Ru-nbthyiphetiy)tehgeiming (S)-1-
wat er - sol ubl e cat] O@Mﬂg}?‘%%ﬁg%é@)m%[hﬁl%#’%t(Irs L eg]gp{ Junsubstituted aryl;

the index mis froff® \ 5 ot !lmtedtothe
herei n exenpl i fi edaninerhgtyowethylamioelSaieathyl-1- A&-armnmhmx@n@mléwas@drﬂga chiral
am no groups whereja. Rda i s hydrogen, Rya is hydrogen and R5b is nethyl,
said units haying the f la: H -N H3C H and t he indjc
st er eocheni st Py . SL‘\ﬂEf%gﬁ%gﬁ?ﬁﬂmlﬁéW%ggfﬁ @63§§"neicﬁ’m%'sfr\gra§ﬁg i lé;rﬁéstl on of
this aspect of R i subatifutadremussgstipte betapanyh TRE itatatiorhingledes tiedeliowing een-or
unsubsti t ut ed phenf%ltm gl Ib§ ‘?é)a1trln9tﬂ 11O BYrdfesy) ylfaﬁ’lHoo )-"ane'ﬂ@/m- limting
exanples: (S)-1-ne

f | uor ophenyl ) net hyépéipr{ﬁ'%%y %Af’r‘r'?f’eil%)frm?tnﬁﬁ $H gFéﬁeﬁﬁélﬁ?‘m&é Hinetysi no,

(S)-1- methyl- I-( annatl-lﬁemlylpﬂ'lﬂamlh@’ f(ﬁl-hyieﬂnmh((& be(5] 1, 3ldioret-bryllmethylanino,
am nophenyl ) met hyl a3 R%ke(S) - 1 -m et hyl - - (4-am i nophenyl ) m et hyl am i no,
and the like, ii) A second iteration of thls aspect of R is _an_am ne

conpri sing anliRe whitiH tprgtiongf Bisaspeat &R ¢ Sra”li‘ﬁgrl?t?@fnprt'stﬁgéﬂ‘ Retish 5%+ Thi s
iteration incl udessubetiutt@bd ubdligiuied aikyll Thik tierapnenciudpd s foIIowmg non-limiting

(S)-1-nmethyl -1- (pyg)%aﬂ{r%l?as%s}’&géﬁn%ﬂabéé?ﬁ%ﬁQ (sf- Rhiethy 2 )eth | m|

(pyr|d|n3yI2{rreth pyr,L amno

(9)-1 meBh yl ynl @pgmpagsngg 9h|fglt NOHPYRS, wherelnR is hydrogen and ®are each
(S) - 1- met hyl - &;-€labeRzi0LAsIbdh@ReForfuy! ) et hyl ami no,
H
/
—N
X—R®
R5b:: RSa

and the indicated stereochemistry when R*, R® and R® are not the same.

i) A first iteration of this aspect of R is an amine which does not have a chiral center,
non-limiting examples of which includes 1,1-dimethylethylamine, 1,1-
dimethylbenzylamine and the like.

i) A second iteration of this aspect of R is an amine comprising an R® which is
substituted or unsubstituted C4-C, alkyl. This iteration includes the following non-
limiting examples: (S)-1-methyl-2-hydroxy-2-methylpropylamine, (S)-1-methyl-2-
hydroxy-2-methylbutylamine, and the like.

C) R units encompassing alkylenearyl amines wherein R* is hydrogen, both R* and R of

R* are hydrogen, R° is substituted or unsubstituted aryl, said unit having the formula:

—N j R

wherein R"" is hydrogen or a “substituted unit” as defined herein above.



and the like. iii) Athird iteration of this aspect of Ris an am ne
conprising an R6 which is Cl1-C4 substituted or unsubstituted al kyl. This
i terati onwionsloaebes the following non-limting exanples: (POUSIBOI3S

et hyl propyl am no, (S)-1-nethyl-2-(nethoxy)ethylamno. B) Runits
enconpassi ng chiral am no groups wherein Rd4a is hydrogen, R5a and R5b are
each Cl-C4 alkyl, said units having the formula: H -NV R6 R5b R5a and
t he indicated stereochem stry when R5a, R5b and R6 are not the sane. i) A
first iteration ofAfilsikeratiopetthis @bpdat ¢ompesesdim fallowitiginohrlinities exeotpldsali/® a

chiral center, nogykigght |al‘rk9noezﬁzaéﬂ?h | 18Minb; EJﬂH&
1, 1-di net hyl et hyl ; )J @p%eﬁ&f m%y b %enYl)methylamlr%:@A second

am n am npe an
iteration of this g‘ %@qx %}e”w”?eg?W@n&r@g@ﬁﬁﬂm@mﬁw%e%arﬁ}ﬁ?@ﬁ
substituted or unsllkbstl tuted C1-C4 alkyl. This iteration includes the
]Egl) | (::L)Wrrg'?hglonz? L;/n)r\%%(dagd ﬁ‘é@%ﬂl is asgl ct t comprises tlée) foljow n\:?tr}%)n limjfing examples of
hydr oxy- 2- met hyl bu%&i?'grﬁzd@eth%’iﬁ“%')ﬁ@ hV'IaR‘é‘o @)mqﬁ‘ylﬁ’ﬁP'ﬂyQ ’@W&W%é‘i ng
al kyl enearyl am nesetjigreay)mdRdaniire; byathogen, bot h R5a and R5b of R 4b are
hydr oge ia I Yhb, VI ng the
hydr ogeng) _h%ﬁ%lé'ﬂé%m}a% fia r&gﬁsmvﬁﬁg w{%ﬁag& KeocoRBlds L gyt ng L
defined her ei WagggNC F@) ‘3\19368/'@@4@701 —Poert rdsmewmgitwe Wfﬂll"ﬁi st iteration
of this aspect conprises the follow ng nen- limting exanples of R units:
benzyl am no, (2-am nophenyl) et hyl am noN (4-f1uorophenyl) net hyl am no,
(4- met hoxyphenyl ) net hyl am no; (4- propaneEJ.LlRfeonyI phenyl) net hyl am no; and the

like. ii) A second iteration of th| s aggpect conprises the follow ng
non-limting exarrpl Eelzs of RwU (2-nmet hyl phenyl ). rre@n% 1 am no;
(3-met hyl pheriyl ) - fe ﬁSﬁeb’f}ﬁLP'th th'iaspeﬁfé{f Ry3 150i08 SOMPYIFINY aRnwAicHRd t he | i ke.

D) R units enconpasibstiigecoriungbstithied phanylRAAis iterativy dichgedthe Rlidbing adpr i ses R 5a
equal to hydrogeq,nﬁmge@pplgqual to -C02R7 or -CON(R7)2; said unit having
H

t he formul a: Ny
—N/ RM
CH3O—C: H (CH3)2N——C:.\$®
A\! \\o

0
wherein 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:
M /H M
—N 0] —N O —N O
or or
H;C OH HsC OCH; HsC N(CHs), .

R' units are selected from:

a) substituted or unsubstituted aryl; or

b) substituted or unsubstituted heteroaryl.

The first aspect of R' units encompasses halogen substituted phenyl units, non-limiting
examples of which include 4-fluorophenyl, 2,4-difluorophenyl, 4-chlorophenyl, and the like.

Each R? unit is independently selected from the group consisting of:

a) hydrogen;

b) ~(CH2),O(CH2)iR’;
c) ~(CH2)NR¥R®;
d) ~(CHz)COR™;

10



-N\.R6 RSb i) Afirst iteration of this aspect of Ris an am ne
conprising an R6 which is substituted or unsubstituted phenyl. This

i terati onwioisioadbss the following non- limting exanples: HAI/USKBIZRBEL -N R11
v and CH30-C H (CH3)2N-C H O 0 wherein R11 is hydrogen or a "substitute"
as defined herein above. ii) A second iteration of this aspect of Ris an

am ne conprising an R6 which is substituted or unsubstituted al kyl. This
iteration includes the follgwing non-limting exanples: HHH -NO-NO
"N O or or ~%4 H3UCHQ¥RROCH3 H3C N(CH3)2 RL units are selected from a)
substituted of) unsyshjdomn®),aryl; or b) substituted or unsubstituted
heteroaryl. The fir e la] ﬁ 100f R1 units enconpasses hal ogen substituted
phenyl uni ts,&non- |(}%I¥’—Tlf2)tl.ng F:{eg’empl es of which include 4-fluorophenyl,
2, 4-di f | uor opHeny! WoR" gpjtschan ph takgn togefiet ta flaen b ickronyl Edtch R2 unit is
i ndependent | yi) sel esridesixtire®efdd@ group consisting of: a) hydrogen; b)
- (CH2) j QeeCH) pov B8 10 - ( CH2) | NR, Wb' d) .- (CH2)) CO2R10; 10 WD 03/024971
PCT/ us02/§013'§ %35’ R (%i&%‘%ﬁ%??%ﬁ% ydrogenp§ g faim mixturgg)thereof; R™ and
- (CH2) j OBOREFeedRien tegethenls frm aisertosyaiiaer Hoterdogdlienind aetrisiag frbm 3fo7 Blbmscar bony|
unit; two R units can be take together to form a carbocyclic or heterocyclic ring comprising from 3 to 7

atoms; j is an index from 0 to 5, n is an index from 0 to 5.

The first aspect of the present invention relating to R? encompasses scaffolds having the
formula:

wherein each R? unit is hydrogen.

A second aspect relates to scaffolds having the formula:

wherein R is hydrogen or C,-C, alkyl.

A third aspect relates to scaffolds having the formuia:

11



i) and m xtures thereof; R8, R9a, R9Ob, and R are each independently
hydrogen, Cl1-C4 alkyl, and m xtures thereof; R9a and R9b can be taken

t oget her Wwo d3meem7a carbocyclic or heterocyclic ring conpririmgsoeBens3 to 7
atons; two R10 units can be take together to forma carbocyclic or
heterocyclic ring conprising from3 to 7 atoms; j is an index fromO to 5,
nis an index fromO to 5. The first aspect of the present invention
relating to R2 enconpasses scaffolds having the formula: z N RXN N
("N ---~ R wherein each R2 uni& is hydrogen. A second aspect relates to
scaffolds having the fornmula: z RL NOR8 N} ~"N--~ R wherein R is

hydr ogen or Cl-C4 al kyl. A third/aspect\rel st 0 scaffolds having the
ol X /%;3}' GRAON N(ROaR9b) N N R

formula: 11 WO 03/024971 PCT/ U
wherein R9a and R9b are each independently hydrogen, nethyl, or R9a and R9b
can be taken together to form a/piperidine or norpholine ring. A fourth
aspect relates to scaffol ds hgvi the formula: Z R2

wherein R® and R” are each independently hydrogen, methyl, or R* and R® can be taken
together to form a piperidine or morpholine ring.

A fourth aspect relates to scaffolds having the formula:

Z R?
R \ E:}‘RZ
I n “
L,

wherein one R? is ~CO,R" and the other R? units are hydrogen; one R" is hydrogen or methyl.

Zis 0,8, NR", or NOR"; R" is hydrogen or C-C, alkyl. The first aspect of the present
invention as it relates to Z units, comprises oxygen atoms which provide 2-R1substituted-3-(2-R-
substituted-pyrimidin-4-yl)-6,7-dihydro-5H-pyrazolo[1,2a]pyrazol-1-ones, the second aspect relates
to Z units comprising sulfur atoms which provide 2-R1substituted-3-(2-R—substituted-pyrimidin-4-
yl)-6,7-dihydro-5H-pyrazolo[1,2a]pyrazol-1-thiones, and the third aspect of the present invention
as it relates to Z units, comprises NR'" units thereby providing 2-R'substituted-3-(2-R-substituted-
pyrimidin-4-yl)-8,7-dihydro-5H-pyrazolo[1,2a]pyrazol-1-ylideneamines and derivatives thereof.

The first category of inflammatory cytokine release inhibiting compounds according to the
present invention have the general scaffold having the formula: '

12



RLNR22 INN ~- -_( R wherein one R2 is -CO2R10 and the other R2
units are hydrogen; one R10 is hydrogen or nethyl. Zis 0, S, NRl1l, or
NOR11l; R1wa @s/0bydnogen or Cl-C4 al kyl. The first aspect ofpdingsoppesent
invention as it relates to Z units, conprises oxygen atons which provide
2-Rl substituted-3-(2-R substituted-pyrim

i di n-4-yl)-6, 7-di hydro-5H pyrazol o[ 1, 2a] pyrazol - 1-ones, the second aspect
relates to Z units conprising sulfur at ons WhICh prow de

2- Rl subsYhergin&ungs grp-ethers|igeing tha fasauley-ORvivdersingR' and R® are described herein

yl) -6, 7- selibw repleht pyr azol o[ 1, 2a] pyrazol - 1-t hi ones, and the third aspect of
the present invention as it relates to Z units, corrprises NR11 units
thereby providing 2-R substituted-3-(2-R-substituted-

pyrimdin-4-yl)-6, 7-di hydro 5H pyr azUlB@El 2a] pyr azol -1-yl i deneam nes and

derivatives thereof—fge fyrstTatggory of imftammatggy cytokine rel ease
i nhi biting conpounds—according to the present invention have the general
scaffol d having thd fofmulp: 04fHofgehedl | N R 12 PbEDaBB/ 024971
PCT/ US02/ 30135 whereia R lni tﬁ-f&nb&pﬁéri?ler_sr NavT NgitdiepHeRtyLT a -OI;B, 1Wher ein
E-lf ?Egrgghgasl dgﬁgb;; 5C4C;‘ | Jagrephend éuFI uor%ﬂ't‘noéﬁ@?QOXVS 4-11 uor ophenyl
3-fluorophenoxy 4 |4-f#uor opheﬁyfluomphetrulor oph enoxyflutﬁolﬂ}emwor ophenyl
2, 6-di fl uorophenoxy 654-T] uorq{pfm,g,rbp Jreyar Up”fé"dfﬂﬁorodheﬁoiy' uu ophenyl
3- cyanophenoxy 8 4-fluorophenyl 2- | uor gret Ryl phenoxy "9 4:f | uor ophenyl
4-t1ifl uor onet hyl ph en0§(y 4-f|uoropheny| 2-cyanophenoxy

7 4-fluorophenyl 3-cyanophenoxy

8 4-fluorophenyl 2-trifluoromethylphenoxy

9 4-fluorophenyl 4-trifluoromethylphenoxy

10 4-~fluorophenyl N-methylpiperadin-4-yl

11 4-fluorophenyl 4-methylphenoxy

12 4-fluorophenyl 2.,4-dimethylphenoxy

13 4-fluorophenyl 3-N-acetylaminophenoxy

14 4-fluorophenyl pyran-4-yloxy

15 4-fluorophenyl 4-methoxyphenoxy

16 4-fluorophenyl 3-benzo[1,3]dioxol-5-yl

17 2,4-difluorophenyl phenoxy

18 2,4-difluorophenyl 2-fluorophenoxy

19 2,4-difluorophenyl 3-fluorophenoxy

20 2,4-difluorophenyl 4-fluorophenoxy

21 2,4-difluorophenyl 2,6-difluorophenoxy

22 2,4-difluorophenyl 2-cyanophenoxy

23 2,4-difluorophenyl 3-cyanophenoxy

24 2,4-difluorophenyl 2-trifluoromethylphenoxy

25 2,4-difluorophenyl 4-trifluoromethylphenoxy

26 2,4-difluorophenyl N-methylpiperadin-4-yl

27 2,4-difluorophenyl 4-methylphenoxy

28 2,4-difluorophenyl 2,4-dimethylphenoxy

29 2,4-difluorophenyl 3-N-acetylaminophenoxy

30 2,4-difluorophenyl pyran-4-yloxy

31 2,4-difluorophenyl 4-methoxyphenoxy

13



10 4-fluorophenyl N-nethyl pi peradin-4-yl 11 4-fluorophenyl 4-nethyl phenoxy
12 4-fl uorophenyl 2, 4-di nethyl phenoxy 13 4-fl uorophenyl

3- N- acet ywanisreghienoxy 14 4-fl uorophenyl pyran-4-yl oxy »Feresokaensphenyl
4- met hoxyphenoxy 16 4-fl uorophenyl 3-benzo[1, 3]dioxol-5-yl 17

2, 4-di fl uorophenyl phenoxy 18 2,4-difluorophenyl 2-fluorophenoxy 19
2,4-di fl uorophenyl 3-fluorophenoxy 20 2,4-difl uorophenyl 4-fl uorophenoxy
21 2, 4-difluorophenyl 2,6-difluorophenoxy 22 2,4-difluorophenyl

2- cyanophenoxy 23 [2, 201 uommawph&ypyanopmeaﬁzsm3]0%4(0@3;4 dj f | uor ophenyl
2-trifluoronet hyl phengxy 4—di-HdorephemH —H-H-dvereretnyl phenoxy

26 2

4
2
P

n
f 1

6 2, 4-di f | uor ophenyl %@netﬁ§f8ﬁ5%?%@mﬁe@”yl 27 ZpQXBﬁfluorophenyl
- et hyl phenoxy 28 2,3%-diff Iajtuﬂtnqndireﬂwlphﬁnyl dl met qumpeamy 29

, 4-di f | uor ophenyl 3=iNzacetvi- 302, pnenyl
yran-4-yloxy 31 2 4-\5(% fl un% ﬁ'glhpnv%{wl - rrﬁ){l hoxyph gﬂ%ﬂ;é/dhgﬁg)& QR/ 024971
PCT/ US02/ 30135 322, £6di f|| ubiriBirensinyichendnzof 1, 4fleAréppsnoy.- yi B3

3-trifluoromethyl phenyd7 pheneusuoredetidighehyi I Uor oFredinydrgdhenyly 2- | | uor ophenoxy
35 3-trif|uoroneth\'nh%ny' 3 f'ucrcﬂﬁﬂncx" 363t uererethyl phenyl

4-f| uorophenoxy 37 3- %I’I fl u%?'ﬂ‘}?é?rﬂ%yﬁ?g 2, 6- %{F?PEP&FB%XEHOX 38
3-trif|uoronethy|phenym 2-c%hﬂﬂmh©n@k&ﬁm@@ 3- tr|$hﬂ0wmﬁmeylph=nyl

£ 1

3- cyanophenoxy 40 [3=tzprf t 2= flenoxy 41
Y TP Cor oty phomyd? ks T RIETeR, 1 SR RRB

3-trifluoronet hyl phenA! N et Wi}ll'ogﬁ?rb‘é'ﬁ%‘iewl ]y pA-tfifluoromethyiphenoxy

42 3-trifluoromethylphenyl N-methylpiperadin-4-yl
43 3-trifluoromethylphenyl 4-methylphenoxy

44 3-trifluoromethylphenyl 2,4-dimethylphenoxy
45 3-trifluoromethylphenyl 3-N-acetylaminophenoxy
46 3-trifluoromethylphenyl pyran-4-yloxy

47 3-trifluoromethylphenyl 4-methoxyphenoxy
48 3-trifluoromethylphenyl 3-benzo[1,3]dioxol-5-yl

The analogs 1-48 and others like them which comprise this category can be suitably
prepared by the procedure outlined herein below. In the following example, R' is 4-fluorophenyl,
however, the formulator may suitably substitute any starting material compatible with this
procedure, inter alia, methyl phenylacetate, methyl 4-chlorophenyl-acetate, and methyl 3-
(trifluoromethyl)phenylacetate.

General Scheme for Intermediate Type |

F
0 0
F
0 r¢“\r/u\H a OCHs
AN
NS
OCH; \T/ 7 OH
Nao N

SCHs

SCH;
1 2
Reagents and conditions: (a) LDA, THF; -78 °C, 1 hr.
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43 3-trifluoronethyl phenyl 4-nethyl phenoxy 44 3-trifluoronethyl phenyl

2, 4-di met hyi phenoxy 45 3-trifluoronethyl phenyl 3-N acetyl am nophenoxy 46
3-trifl uonwanstyd7phenyl pyran-4-yloxy 47 3-trifl uoromet hylqimesvg30135

4- met hoxyphenoxy 48 3-trifluoronethyl phenyl 3-benzo[1, 3]dioxol-5-yl The
anal ogs 1-48 and others |ike them which conprise this category can be _
suitably prepared by the procedure outlined herein below. In the follow ng
exanple, Rl is 4-fluorophenyl, however, the formulator may suitably
substitute any startFx .terl.l conpati bFe_w~<h this procedure, inter
alia, nmethyl phenyl ace hyl 4-chl orop | - agetate, and net hyl 3-

(trifluoronethyl)pheny ~degneral Scherg A (ﬁﬁnedlate Type | 0O F
O FI Or--~Ha OCH3 S eagents and
conditions: (a) LDA, THE >dn 1 hr. 14 4971 PCT/U802/30135 F/
FOO OCH3 b OCH3 111 M/N NN SCH3 SCH3 Il 2 3 Reagent s and
conditions: (b) Cro03, rt 16 hr.

2- (4- Fl uor ophenyl ) - 3- ( 2- &®
met hyl ester (3) The fol omnng is a procedure
2-met hyl sul f anyl - pyri ni di ne-%4-

Reagents and conditions: (b) CrOs, CH.Cly; rt 16 hr.

hyl sul fanvl - pyri m Qg 4 yl)-3-0xo propionic acid
r t he preparation of

EXAMPLE 1
2-(4-Fluorophenyl)-3-(2-methylsulfanyl-pyrimidin-4-yl)-3-0xo-

propionic 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 dimethyi 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 oil which is purified over silica to 522 g of 4-dimethoxymethyl-2-methylsulfanyl-
pyrimidine.

The dimethyl acetal obtained above is 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-methylsulfanyl-pyrimidine-4-
carbaldehyde, 1.
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car bal dehyde, 1, adapted fromthe procedure of H Bredereck et al., Chem
Ber., 97, pp 3407- 3417 (1964) included herein by reference. To a 12 L
3-neck flwaskounder inert atnosphere is charged N, N-di nmet hytGiigsoaamsse

di ret hyl acetyl (801 g) and pyruvic al dehyde di nethyl acetal (779 g). The
m xture is heated to reflux for 18 hours during which tinme the tenperature
decreases from about 109 Cto about 80 C. The solution is cool ed and

met hanol (4 L) is added to dissolve the crude residue. The solution is
then cool ed t Breparaiompti2{hilvawoplzenyiBe2-gethysulfanpbbyrimiliredigied- After al |l owi ng
the m Xt Wox jp?orﬁ&'u{: 288 ik astlh B! Ry coRACIEE) LRIBEY it difdprbyialtae! M1 )

is added 1n ortions e maintaining t i on
t enper at (& Minof p{bso,lugﬁrb@ 51, ‘1338 mmeR ind HFI(RR My is edidedl drapwiseigsolsibn o or 5 hour s
at room metperfabiopenylcaetaed 6.0g,26.7Gmd)henHResduyl). imdiselationds dgpd fos1 added

over 1.2 urgpl’}lésc\gﬁérl\nﬁncm %}u%nncjggrfetthrygh{l&%a] 1;yrlmlgln %Q}%l%r %atgyrrq,ge:, t&Lﬁ 29 ange of

17 - 29 i's continue 8o The

met hanol M&wh 'm?HFe@EMlsmﬁmronwt@l@ew@ch@mvte@ Wrrlnbl@@pnmrgectfnwfsol ution at

35 tC t@ 4ﬁ%lnhtég &t 178 °p ﬁiﬁ;‘ﬂuﬁ&ea&i@h'%s qﬂerﬂ‘,ﬁeig pRbrirdy tﬁ@febctfoﬁ%bl?ﬁbtﬁ lr\WécﬁJBodsst
artition n er cet a e wat er

1I‘O raction® atggf[\lpﬁgt &P %quegléscogaﬁe 'fF hh%%??eqéﬁe nga"?“r%'a%ﬁsgam c layers

conbi nedcaariined ghiee (VgD p diltéred, \vad cancertreted firf aiceb. B@Srugle ofsidam isputifiedioverh | s

purifi edsﬂb‘é%@’@étbh@/ﬁe)éﬁeé?@afﬁr@é 7 gtﬁ%mtﬁé)&(éém ohsbuclad B hiMkS Yl syl -

pyri mdine. The di nethyl acetal ai ned above is then hydro yzed to the
free al d@ﬁi}ﬂ%orﬁ?fsheatl ng to 60 Cfor 3 hours in | MHC. Wrkup for
neutral using ethyl acetate to extract the product affords 347 g crude

product which 2f4.-
5. et hyl sul f P“eP:?”é'.* ot At eborbiy | SR B RS BB Slysarer,
PCT/ USO oprgpipyic ac rgﬁtgylaqsitqg,@)oﬁo a suspension of CrOs in CH,Cl, (300 mL) is added pyridine.

2- (4- 1| unieapikerRys tirdd (idordBENEH $ HbUF a1 Tddm RYHD. mééluaoﬁofyﬂmécrédefw@r OXypr opi oni ¢
aci d mstmé sol ut i on of

di i sopr op{I%® ”éf§3 (% ﬂ%thl'sﬁlfangfpng 4["3 %ﬂrof(wrc‘f’ﬁﬁ'c %9 ”%etrﬁ'ﬂ%ﬁlfle)’ 3 ReRRiRd (70 L)
i's addedadropwirkel, 030l it ¢dgad diopwisetp el chribnfidnu susppidamy Thecetih eniftée® g, 35. 7

mvol ) i nsterlEat(r@&n 'fgﬁ)peram?@ fo? 96 H&dré) IalllJt&j vﬁﬁw'eﬂe@ﬂ nl_zgﬁd %QFJSQHBU L2 5ad %f C agt gr
I ne- 4- g,

whi ch a

56,5 moie (e Pl S RTUPeRdr AT e BHICE FeBle b B P H 2Rt o
Stirri ngEtos\c/b@m]es)meaffo’rdﬂs 7 44 3%yielditof the desired BroQudt lae i yelloa spiEact i on 1 s
quenched by pouring the reaction solution into aqueous saturated NH4CI.
The aqueous phase is extracted with ethyl acetate. The organi c phases

conbi ned, dri E¥ felgysesremple feﬂ%?séﬂtheé?ﬁﬁa%r?é@ﬁtdfhé(@@&’*rw %?9!8[66 alpyreeoldr ude
resi due i@ n‘pglEysie!nﬁdjtlmmypyre&blldir@ﬂwo(@ﬁé}@b@kﬁ'/uh&n(ﬁﬁa?&t}llzé subsfitlited ehcfc 7 9 (76%

O 1, 5ERE ARG ot Al KLU, ikl LSS SIEL o 1 589 2L 01 O

o, A me
alia methylpyrazolldme

General Scheme for Intermediate Type |l

(o]
0
c F \ N
I N
-1
SCH,

3 4
Reagents and conditions: (c) pyridine; 90 °C, 16 hr.

SCHs
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propionic acid nmethyl ester (3): To a suspension of Cr03 in CH2Cl 2 (300 i)
is added pyridine. The mxture is stirred vigorously for 1 hour at room
tenp. A swlauisicesw7of the crude 2'-(4- PCT/US02/30135
fl uor ophenyl ) - 3-(2- et hyl sul f anyl - pyri m di n-4-yl) - 3-hydroxypropi onic acid
met hyl ester, 2, prepared above in CH2CI2 (50 m-) is added dropw se to
the chrom um suspension. The reaction mxture is stirred at room
tenperature for 16 hours, diluted with ether (1 L) and filtered through a
pad of Celite. The filtrat is concentrated in vacu§ and the resulting
residue is purified pwar sifiga~(25% EtOAc/he-n«es)\ opahford 3.7 g (43%
yield) of the desgrg ala ct|§€>a yel | ow sel{ \Ioli§>M ng exanpl e

_ \ NeAdi hydr$-5H pyr | of N pyrazol -1- one
ring systems utilizing pyrazolidine, however the fornulator may utilize
substituted cyclic fZ1 N t heg scaffol ds having R2
ring units which are not ogen, inter alia, 3-Wethyl pyrazolidine.
CGeneral Scheme for Inter I atgy Type Il FO O- N sbfthF ND + 1 C HN N
NN SCH3 SCH3 3 4 Reagents and conditions: (c) pyridinef 90 C, 16 hr. 16
WD 03/ 024971 PCT/US02/3013%3 OO0 Nd NNN SCH3 SO28H3 4 5 Reagents and
conditions: (d) Oxon&eageMs &hd chbhfitfohd? @) Oxohe®IMEOH/ THFEXBMWPH br. 2

2- (4- Fl uor ophenyl ) - 3- ( 2- met hanesul f onyl - pvri m di n-4-vl) -6, 7-di hvdr o- 5H pyra
zol of 1,2 al pyrazol-1-one (5) Preparation of

2- (4-f 1 uorophenyl) - 3- (2- met hyl sul f &MPEy2i mi di n-4-yl)-6, 7- di hydro-

2-(4-Fluorophenyl)-3-(2-methanesulfonyl-pyrimidin-4-yl)-6.7-dihydro-5H-pyrazolo[1.2-

alpyrazol-t-one (5

Preparation of 2-(4-fluorophenyl)-3-(2-methylsulfanyl-pyrimidin-4-yl)-6,7-dihydro-
5H-pyrazolo[1,2-a]pyrazol-1-one (4): To a solution of pyrazolidine (7.8 g, 54.16 mmol) in
pyridine (100 mL) is added 2-(4-fluorophenyl)-3-(2-methylsulfanyl-pyrimidin-4-yl)-3-oxo-propionic
acid methyl ester, 3, (11.5 g, 36.1 mmol). The reaction mixture is heated to 90 °C for 16 hours.
The solvent is removed in vacuo and the resulting residue purified over silica (100% EtOAc,
followed by 10% MeOH/EtOAC) to afford 3.9 g (37% yield) of the desired product as a yellow solid.

Preparation of 2-(4-fluorophenyl)-3-(2-methanesulfonyl-pyrimidin-4-yl)-6,7-dihydro-
5H-pyrazolo[1,2-a]pyrazol-1-one (5): To a solution of 2-(4-fluorophenyl)-3-(2-methylsulfanyl-
pyrimidin-4-yl)-6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one, 4, (1.3 g, 3.8 mmol) in THF:methanol
(56 mL of a 1:1 mixture) is added dropwise a solution of Oxone® (potassium peroxymonosulfate)
(9.34 g, 15.2 mmol) in water (42 mL). The reaction is stirred 1 hour at room temperature, diluted
with aqueous NaHCOj; and extract three times with ethyl acetate. The organic layers are
combined, dried, and concentrated in vacuo too afford the crude desired product which is used

without further purification.

The following is a procedure wherein Intermediate Type |l compounds can be utilized for

preparation of the inflammatory cytokine release inhibitors of Category I.

EXAMPLE 3
2-(4-Fluorophenyl)-3-(2-phenoxy-pyrimidin-4-y1)-6,7-dihydro-5H-pyrazolo-
[1,2-a]pyrazol-1-one (6)
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5H pyrazol o[ 1, 2- a] pyrazol -1-one (4): To a solution of pyrazolidine (7.8 g,

54.16 mmol) in pyridine (100 nm.) is added

2- (4-f 1 uowapisanyd7) - 3- ( 2- et hyl sul f anyl - pyri m di n- 4-yl) - 3- ®YESRPOIBAI C

acid nethyl ester, 3, (11.5 g, 36.1 mml). The reaction mxture is heated

to 90 C for 16 hours. The solvent is renoved in vacuo and the resulting

residue purified over silica (100% Et OAc, followed by 10% MeOH Et OAc) to

afford 3.9 g (37% yi el d) of t he desired product as a yel | ow solid.

Preparation of

2- (4-fluorophenyl) - IfonyI pyr i pr=eh : p@, 7-di hydr o-

5H pyrazol o[ 1, 2- al} { 5 To aFse] 'I\l

2- (4-fluorophenyl) - i

pyrim din-4-yl)- 67d|hydr -1-one, 4, (1.3 g, 3.8

mmol) in THF: nethanol (%6 Mk of a 1:1 mxture) )3 auded dropwi se a

sol ution of Oxone(r) (po /4\um per oxymonosul f at € 9. 15.2 mol) in

water (42 mL). The reacti I'soghirred 1 hour at roomd-eNper/ature, diluted

wi th aqueous NaHCOB3 and extract three tinmes with ethyl aceTate. The organic

| ayers are conbined, dried, and concentrated in véuo too afford the crude

desired product whi clRdagerisadd contitidnei() phendlnesH, pHF] 1.5 mat.i on. The fol | ow ng

is a procedure wherein Internmediate Type |l conmpounds can be utilized for

preparation of the inflammatory cytokine release inhibitors of Category I.

EXAVPLE 3  2- Preparafigp eb%%&bwowwzbﬁﬂ%ﬁwawvrmdm “fry-6:7}-gibysiro-5H-

; c% B\égrz yrakblby1, Q-Z}b‘yszollﬂol?e @]: Prg gdltiod ofpRend] @))663977‘@%{?@&:)0:24:91?@5 mL)tls g

eagents an

condi 1 ofeeIEY! (TRERGST Reip oteed oy asOlionay e e A agmpram 3 0

2- ( 4- f | uoethphesifdnyl-@rif@inphgr®kyihpdro-biripgiarsieft, 3-a)pyrézal- enby&l p@pdrkH herein

pyrazol o I I I 7.08

ol) na%ﬁﬁ%ﬁ A O G I BT e

sol ut i ontegef éiflqjtaﬂew@ a@gequp l[}l@ﬁgﬁh@'ﬁiﬁx raqged(vgth twice with ethyl acetate. The

et hanes dighwia erpyiteicombihet, 4rigd qveOMGSOL, iryidiotedntrhtpy hazaload difatd tppiudazol - 1- one
5, pre I e i 0. d ; eaction

m xt ure %E&? |WE ?@% pP nflea?\(?%%Héa g 6 %t?'%b%ﬁowf%‘r%%)e'? Q{M uepel;\%tgaf%é@wwﬁﬁé aqueous

NaHCOB af¢B88xyielakef the daginep pradiet es aivellewesplisy |’ H%@%MHI@C@@@&M & J=ayers are
conbi neds, 1q|-fz| ﬂ@b wge(rddl\agsﬂé 7.808 of) rmre@crday 6.4 514 VRACH, 1.95-RbS @ @Hj REoCr ude

product W SheliSe PUL UL SbeoN ey 8b 1.0 AR08 SN, o1 51a81-9% HO%,
2.59 (dt, J= 7 2, 7.2 Hz, 2H); HRMS calcd for C,H1sFN4O, (M + H)™ 389.1414; found 389.1407.

This compound corresponds to analog 1 from Table I.

The following compounds from the first aspect of Category | can be prepared by the
procedure described herein above.

N-(3-{4-[2-(4-Fluoro-phenyl)-3-oxo-6,7-dihydro-3H,5H-pyrazolo[1,2-a]pyrazol-1-yi]-
pyrimidin-2-yloxy}-phenyl)-acetamide; *H NMR (300 MHz, de-DMSO) & 10.11 (s, 1H), 8.66 (d, J =
5.1 Hz, 1H), 7.64 (m, 1H), 7.41-7.34 (m, 4H), 7.17 (t, J = 9.0 Hz, 2H), 7.02 (d, J = 5.1 Hz, 6.92-
6.80 (m, 1H), 3.84 (t, J = 6.9 Hz, 2H), 3.81 (t, J = 6.9 Hz, 2H), 2.46 (m, 2H), 2.06 (s, 3H); HRMS
calcd for CpsHaFNsOs (M + H)* 446.1628; found 446.1606.

2-(4-Fluorophenyl)-3-[2-(2,4-dimethylphenoxy)pyrimidin-4-yl)-6,7-dihydro-5H-pyrazolo-

[1,2-a]pyrazol-1-one; 'H NMR (300 MHz, CDCl5) § 8.44 (dd, J = 5.4, 1.5 Hz, 1H), 7.43-7.38 (m,
2H), 7.14-7.00 (m, 5H), 6.88 (dd, J = 5.1, 1.5 Hz, 1H), 4.02 (t, J = 7.2 Hz, 2H), 3.86 (t, J = 7.2 Hz,
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g (38%yield) of the desired product as a yellow solid. "H NWVR (300 MHz,
CDCl3) 5847 (d, J = 51 Hz, 1 H, 7.49 (dd, J =7.8, 7.8 Hz, 2H), 7.40
(ddd, J =we e8/02®74 Hz, 2H), 7.35-7.22 (m 3H), 7.10 (dd, RCTAU®240138. 4 Hz,
2H), 6.90 (d, J =6.8 Hz, 1 H), 4.05 (t, J =7.2 Hz, 2H), 3.86 (t, J =7.2
Hz, 2H), 2.59 (dt, J =7.2, 7.2 Hz, 2H); HRMS calcd for C22HL8FN402 (M +
H) + 389. 1414; found 389. 1407. This conpound corresponds to analog 1 from
Table I. The foll owi ng compounds fromthe first aspect of Category | can be

prepar edupy soh& J QWQCﬁﬂ HE, @HY @saBI (5, 1381, 21@r(8i3m);atRicaled for CagHaFN4O2 (M +

N-(3-{4-[.2-(4- |') - 3- ox0- 6, 7- di hydr o- 3H, 5H pyr azol o[ 1, 2- a] pyr azol
~1-yl]- %1(7,;175% 8;‘}?;1%? phenyl ) - acet ani de; 1H NMR (300 MHz, d6-DMSO) 5
10.11(5,1H) 8.66 (d, J = 5.1 Hz, 1 H, 7.64 (m 1 H, 741734(m

4H), 7.17 (t o (Q 4-[)]1%09) hgq,yn ghd- phJ\oﬂprﬁﬁhldlr}M—ﬁ -87-dihjtto-58-pHazolB[1E0 (m 1

Tl CE I T N Y e o' i

2- ( 4- Fl yeropReny),) =B, 2-<( 25 Az, dHwatdiy(t, giemoba ) B9, 6i91i6ch3n(m4 2kt), .08 (t2Lgi hydr o- 5H
- pyr azol ra NV, | 5 8.44 (dd, J =
54 1 8ok i %T)zﬁ)%]z%%“' ég%“]fé%nfsgw ﬁ%%)%@gﬂ%ﬁﬁgw 6. 88 Edd J =
51, 15HZ H, 4.02 (t, :72HZ 2H), 3.86 (t, J = 7.2 Hz, 18 WD
03/ 024971 PC@@E@%@Q&)’&% Zalﬁ)‘luoré?prféﬁm(yﬁa’fyrlm|<]|n=dr -y1}-627-diffydeb-Skt-pyr@ddio-[1.2: 38 (s,

3H) . 2 19 KeSor et HHRNR (0B M, E0EFSHERATINEOZ He M), 780 (ta e 7 62T, F oUNd

417, 172FPY
2- ( 2, 4- DHf,Inmropth@engH), 631 (R J pideinide § Hp ¢ 4R 3di(m- 2H)y4-10-604 i maﬁéh%m pyrazol o
1, 2- | CDCI3) S$8.52 (d, J =5.1Hz, 1

H§, %]@@%072179% zﬁgﬁwﬁ%@im;% Hz, 1)H), 7. 23((d J = 7.5 He,
2H) , 701(tJ 81Hz 1 HO, 6.91-6.83 (m 2H), 4.09 (t, J 6.6 Hz,
2H), 3.92 (t 2@moﬁopﬁedylz3[2-@6 dnﬂuotﬁ@h(equymyrm@ngyl}hﬁhmw}iro Moveavole-[HE+ 407. 2.
2-(4-fl %?rpaghl]engle) T|-?‘N|\[l|% ééfé .\IAzug‘bg@E%gf%)pyéhmzdm 7441de)1 ﬁ:a?r@mgro SH pyr

azol o- [ azol é %* .1 Hz,

1 H, 72319)7(&I70U(rrt58)¢985d 4131 HZZH) 437 (pd = P2 %'?1)143?-6“'68 Tz 3. 5 1

H, 1 Harohadd=68820m a1 gie (4510504 (1, 0 = 7.2 bz, 2H), 2,71 (dt, I =

7.2, 7. 2H) ; (M + H)+ 406.

2- (4 FI uorophenyl) 3 [2-(2, 6- d|fluorophenoxng_r|md|n -yl)-6, 7-di hydr o- SH

- pyr azol o- [ 1, 2¢4-Falopyphermbi3-[2-(2foropRerayReYrEueN- 67@Mr3)5f@y8323'2 %, 3 =51
J =

Hz, 1 Hggy zéllll &rﬂe NMR &ohHécﬂol‘Vassﬁdd)J 31343 ﬁ-a)0774( 3 5H)6H)6’19&t (d
?d%, Hﬁ 311%8@ Hzg?H, qga(dyj_ﬁs 1f kl-pﬂ4+27|_()t+/ 432%@ 2 o4, 40‘2) v 882 1 onPbhe (at2

2- (4-Fl upf@phemmk)MMQMQH)“MODEOphenoxy) pyrimdin-4-yl)-6, 7-di hydro SH- pyr

azolo-[1,2- a]pyrazol-1-one; 'H NWR (300 WHz, CDCI3) S 8.51 (d, J 5 1 Hz,
1 , 7.41-7.23 (m 6 Hz, 1
H)4 27 (t, (4=F(|;33rg3h||:)|2y1 32[%3-fh§prqmercqu)pwmud@4@)-@2 di p_|')051-bp(yee§ol(aé1[ 2- - 8 2

®Z

2 Hz, AiPtazoMBokdHNIR{30MHZ2 CDCIs) 5 8.49 (d, J = 5.1 Hz, 1H), 7.49-7.38 (m, 3H), 7.11 (t
J = 8.7 Hz, 2H), 7.04-6.98 (m, 3H), 6.94 (d, J = 5.1 Hz, 1H), 4.13 (t, J = 6.9 Hz, 2H), 3.97 (t, J =
6.9 Hz, 2H), 2.66 (dt, J = 6.9, 6.9 Hz, 2H); MS (M + H)" 406.9.

A second aspect of the Category | inflammatory cytokine release inhibiting compounds

according to the present invention have the general scaffold having the formula:
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2- (4- Fl uorophenyl ) -3-[ 2-(3-fl uorophenoxy) pyri m di n-4-yl)-6, 7-di hydr o- SH pyr
azol o-[1, 2- a]pyrazol-1-one; 1H NMR (300 WMHz, CDCI3) S 8.49 (d, J = 5.1 Hz,
1 H, 7.490/M038849m 3H), 7.11 (t, J = 8.7 Hz, 2H), 7.04- Q% usBoBH), 6.94
(d, J =51 H, 1 H, 4.13 (t, J =6.9 Hz, 2H), 3.97 (t, J = 6.9 Hz, 2H
2.66 (dt, J =6.9, 6.9 Hz, 2H); M5 (M+ H+ 406.9. A second aspect of the
Category | inflanmmatory cytokine release inhibiting conmpounds according to
the present invention have the general scaffold having the forrmula: 19 WO
03/024971 PCT/US02/30135 Oa N RN ~N N- Rd4a R5b, \ R6 wherein R
units are am nes having the fornul a WNR4a] CHRSb] R6, and R aR5b and \Ware
descri bed herein below in Table ki Thg stereochem stry of R5b is the
configuration shown when R5b or R6 N hydrogen. TABLE Il No. R R a
Rol) R 49 4-fluorophenyl H H phenyl/ 50 4-fluorophenyl H H 4-fl uorophenyl
51 4-fluorophenyl H H 2-am nophenyl” Np2 4-fl uorophenyl H H 2-net hyl phenyl
53 4-fluorophenyl H H 4-nethyi pheQyl /54 4-fluorophenyl H H 4-net hoxyphenyl
55 4-fluorophenyl H H 4-(propanesulNo mthhenyl 56 4-fluorophenyl HH

3- benzo[ 1, 3] di oxol -5-yl 57 4-fluorophenyl H H pyridin-2-yl 58
4-fluorophenyl H H pyridin-3-yl 5Kl yorophenyl H nmethyl phenyl 60

4-fl uorophenyl H nethyl 4-fl uorophenyl R61 4-f|uorophen%L H et hyl

2- ani noph&eiy iR ur@2 aré-afines hoyryamyforkilarst RICHRE RSt andifpHR AR 28BR4are | uor ophenyl
H net hyldes%ﬁ%%h@’e'ir%@?&)’ i|1 Table 1. The stereochemistry of R® is the configuration shown when

R® or R® is not hydrogen.

TABLE Il
No. R’ R™ R R°
49 4-fluorophenyl H H phenyl
50 4-fluorophenyl H H 4-fluorophenyl
51 4-fluorophenyl H H 2-aminophenyl
52 4-fluorophenyl H H 2-methylphenyl
53 4-fluorophenyl H H 4-methylphenyl
54 4-fluorophenyl H H 4-methoxyphenyl
55 4-fluorophenyl H H 4-(propanesulfonyl)phenyl
56 4-fluorophenyl H H 3-benzo[1,3]dioxol-5-yl
57 4-fluorophenyl H H pyridin-2-yl
58 4-fluoropheny! H H pyridin-3-yl
59 4-fluorophenyl H methyl phenyi
60 4-fluorophenyl H methyl 4-fluorophenyl
61 4-fluorophenyl H methyl 2-aminophenyl
62 4-fluorophenyl H methyl 2-methylphenyl '
63 4-fluorophenyl H methyl 4-methylphenyl
64 4-fluorophenyl H methyl 4-methoxyphenyl
65 4-fluorophenyl H methyl 4-(propanesulfonyl)phenyl
66 4-fluorophenyl H methyl 3-benzo[1,3]dioxol-5-yl
67 4-fluoropheny! H methyl pyridin-2-yl
68 4-fluorophenyl H methyl pyridin-3-yl
69 4-fluorophenyl H H H
70 4-fluorophenyl H H methyl
71 4-fluorophenyl H H ethyl
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64 4-fluorophenyl H nethyl 4-nmethoxyphenyl 65 4-fluorophenyl H nethyl
4- (propanesul fonyl ) phenyl 66 4-fl uorophenyl H nethyl

3- benzo[ 1w8) @witaxwh - 5-yl 67 4-fluorophenyl H ethyl pyridi rcyyl02/3685
4-f| uorophenyl H nethyl pyridin-3-yl 69 4-fluorophenyl HHH 70

4-f| uorophenyl H H nethyl 71 4-fluorophenyl H H ethyl 20 WO 03/ 024971
PCT/ US02/ 30135 72 4-fluorophenyl H H vinyl 73 4-fluorophenyl HH

cycl opropyl 74 4-fl uorophenyl H H cycl ohexyl 75 4-fluorophenyl HH

rlrewg?y)r(r\;egz?yl N éslﬁflgﬂ‘d&(:,@ggpneny IMH }Tnggfln?)x&ehh Lmz7 4- Whyuor ophenyl HI HH
met hyl | H 7380 |4- f | USPSHORSEM H met h vaet ?wl H g1 (411 Iuo?yglrg s rwtfpl '?Egl
gt Elylo 8?74.4 f Luor Oﬂh@?ﬁfsﬂl met hyl lenyI 83H4-f ljuor ophewwhewl met hyl
G e S G2 1 A e 517 v
4- 11 uor opifenyl H néflbgyophenyhy dr oky- 1tmet hyl ebhyi | 88 4Wq%henyl H met hyl
- CO2H 83Tl umlm@gh@y}n phenyl Hqmet hyl phenyl 1$9droxy- —methylethyl
3-trifl vl H-pethyl—4—fdvoefophenyt—91—3-t+ oronethyl phenyl
H met hyl 2 anj noph®i W'mphﬁﬁy'S trifluoronethylphenyl H met O’T 2- et hy| phenyi
g?t ?I]E Tfaior prret hy—lﬂpxhlqrrmhyl H nef hyl H4- net y¢tierlyl 94
EARAD i i 5 A e G P
3-trifluo¥onet hyl phéwyrephantet hyl| 3- Benzd[ MEMi dxol - 5-yI &

82 4-fluorophenyl H methyl vinyl

83 4-fluorophenyl H methyl cyclopropyl

84 4-fluorophenyl H methyl cyclohexyl

85 4-fluorophenyl H methyl methoxymethyl

86 4-fluorophenyl H methyl methoxyethyl

87 4-fluorophenyl H methyl 1-hydroxy-1-methylethyl

88 4-fluorophenyl H methyl -CO,H

89 3-trifluoromethylphenyl H methyl phenyl

90 3-trifluoromethylphenyl H methyl 4-fluorophenyl

91 3-trifluoromethyiphenyl H methyl 2-aminophenyl

92 3-trifluoromethylphenyl H methyl 2-methylphenyl

93 3-trifluoromethylphenyl H methyl 4-methylphenyl

94 3-trifluoromethyiphenyl H methyl 4-methoxyphenyl

95 3-trifluoromethylphenyl H methyl 4-(propanesulfonyl)phenyl

96 3-trifluoromethylphenyl H methyl 3-benzo[1,3]dioxol-5-yl

97 3-trifluoromethylphenyl H methyl pyridin-2-yl

98 3-trifluoromethylphenyl H methyl pyridin-3-yl

99 3-trifluoromethyiphenyl H methyl H

100 3-trifluoromethylphenyl H methyl methyl

101 3-trifluoromethyiphenyl H methyl ethyl

102 3-trifluoromethylphenyl H methyl vinyl

103 3-trifluoromethylphenyl H methyl cyclopropyl

104 3-trifluoromethylphenyl H methyl cyclohexyl

105 3-trifluoromethylphenyl H methyl methoxymethyl

106 3-trif|uor6methylphenyl H methyl methoxyethyl

107 3-trifluoromethylphenyl H methyl 1-hydroxy-1-methylethyl
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97 3-trifluoronethyl phenyl H nethyl pyridin-2-yl 98

3-trifluoronethyl phenyl H nethyl pyridin-3-yl 99 3-trifluoronethyl phenyl H
met hyl H woOi/@4d7ui f | uor omet hyl phenyl H nethyl methyl  10IPCT/US02/30135
3-trifluoronethyl phenyl H nethyl ethyl 102 3-trifluoronethyl phenyl H

methyl vinyl 103 3-trifluoronethyl phenyl H nethyl cyclopropyl 104
3-trifluoronet hyl phenyl H nethyl cyclohexyl 105 3-trifl uoronethyl phenyl H
gloet?h%l t nmet hoxynet hyI 106 3-trifluoronethyl phenyl H nmethyl nethoxyet hyl

03/ 024‘1;21 PCT. "Qﬂ2/ 3fv‘c?]%wﬂhgﬁ?l QEE hy!‘H‘ iurzﬁ“:?tﬁ?. ih:ﬁz IhyL ret ||y|21U\4NI')I
Uilizing internedi ates such as conpound 5, as a convenient starting point
the anal ogs UisrfRemmediatssisasisasanupiia S sasch snvariiant strénglecld fegoaleds of t hi s

fat egor %99?@&1&1‘5‘0’(%}% El%l'r%a&'é@ Wl@ﬂe d@éérlﬂtiaﬁ oﬂﬁ@%ﬁt@ r?cé?ﬂié duﬂ'@@/ pﬁ’@l’aﬂ#dn bel ow.
n the f oW glgexa PM& ver t? or mul at or
may sui txBleyprasagie pytliped hgrep l%eﬂoéﬁ’r 1“7 tﬁ@ 9 ‘?"é‘%p[‘?o wg HpraPREnY ﬁ"OWﬁver
2 r Oﬁ ledurtmahfonmjlla@csr meglstigablyrsabstiyte iy stastiha etesitlepmprttbleyith this procedure, inter

- chl or gphenyl - t i | ) ph
£ oM o gy g fee WUl iR el 4R R phery acetate. © O N

Zondi t i diBuorqragthyi)gjenylesstateret hyl benzyl ami ne, tol uene, 140 C, 12 hr. EXAMPLE

2- (4- Fl uorophenyl ) -3-f2-(S)-(1-phenyl et hyl am no) pyrpm di n-4-yl 1-6, 7-di hydro
-5H pyrazol of 1, 2-al pyrazol 1-one (7) Preparat| on of
m4 yl]-6, 7-
N _C t he crude

2-(4- quorophenyI) 3-[ 2- (S)
di hydr o- 5H pyr azol o[ }
2- (4-f1 uor ophenyl §=2

Reagents and conditions: (a) (S)-(c)}-methylbenzylamine, toluene, 140 °C,12hr.

EXAMPLE 4
2-(4-Fluorophenyl)-3-[2-(S)-(1-phenylethylamino)pyrimidin-4-yl]-6,7-dihydro-5H-

pyrazolo[1,2-alpyrazol-1-one (7)

Preparation of 2-(4-fluorophenyl)-3-[2-(S)-(1 -phenylethylamino)pyrimidin-4-yl]-6,7-
dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one (7): A solution of the crude 2-(4-fluorophenyl)-3-(2-
methanesulfonyl-pyrimidin-4-y1)-6,7-dinydro-5H-pyrazolo[1,2-a]pyrazol-1-one, 5, prepared herein
above (0.86 g, 2.3 mmol) and (S)-(-)-a-methyl-benzyl amine (10.5 mL, 81.6 mmol) is dissolved in
toluene (18 mL). 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 the desired product which to analog 59 from Table Il. "H NMR (300
MHz, CDCl,) 5 8.18 (d, J = 5.1 Hz, 1H), 7.42-7.34 (m, 7H), 7.04 (ddd, J = 9.0, 6.9, 2.1 Hz, 2H),
6.39 (d, J = 5.1 Hz, 1H), 5.68 (bd s, 1H), 5.10 (m, 1H), 3.97 (dt, J =7.5, 7.5, 7.5 Hz, 2H), 2.45 (bd
s, 2H), 1.67 (m, 2H), 1.60 (d, J = 7.5 Hz, 3H); HRMS calcd for CasHzFNsO (M + H)" 416.1887,;
found 416.1897.
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met hanesul f onyl - pyri m di n-4-yl)-6, 7-di hydr o- 5H pyrazol o[ 1, 2- a] pyr azol - 1- one
, 5, prepared herein above (0.86 g, 2.3 mmol) and (S)-(-)-a-nethyl-benzyl
am ne (10W® 03102481. 6 nmol ) is dissolved in toluene (18 nmPCT/O3we/30BSUl ting
m xture is heated to 140 C for 12 hours, cooled to roomtenperature and the
sol vent renoved in vacuo. The resulting residue is purified over silica
(1:1 EtOAc/hexanes) to afford the desired product whi ch to anal og 59 from
Table 1. 1H NWR (300 MHz, CDCI3) S 8.18 (d, J 5.1 Hz, | H), 7.42-7.34
(m 7H), 7. 04hé fdfishvingdcom 8urQi,s fr@m&he Qec&nd‘d%pe&bf)Cate@ryaQ:aﬁ te pidparedbylingz, 1 H),
5.68 (bd s, é—%b%’g}mo H, 3.97 (dt, J = 7.5, 7.5, 7.5 Hz, 2H), 2.45
(bd s P?ﬁ?"urﬁ SrbeANersIOOe- 60" (9. J = 7.5 Hz, 3H); HRMB cal cd for
C24H22FN50 (M + H)+ 416.1887; found 416 1897. 22 WD 03/024971

lF’CT/ U582/ 301334 F-Ebr%plfléhk 9Y9- Wn@@wtpﬂ&@mf/dr@mdﬂp@mﬁﬁmw Wto -5t Cat egory
can De prepare

b d
(o oAb Py ort e PLARGE A SR Dol Sy Bio e o -
i di n-4- 8|4 5@ Hzg- 2H)yEb-n25ih, 2p1ywamqumpr 82, 8 pizr 2t2)06. 91l(dodé 9 01H4¢ NNRS 830 MHz,

%g 3)7 % §8,? 2&?H)(ZE057 9%70% 1]1_|d2"%}-|2]11,05%t 4z eé%z(ﬂﬁ 3. égHSS 3% 448 53:4(#&14)2&/4@

2I—|),68|59+(|'ﬂ417728l—|z 1H) 657(dJ 51 , H),400(t 3:6’9
Hz, 4H), 3.39 (s, 3H), 2.48-2.33 (m 2H); M5 (|v|+H)+4172

(R -{4-[2- (4 ELHZE pROSI b 238 &r- i hdAE Al aly PefgRObab g ofuilipyr 0zl - 1

-yl ] -pyrimdi ace 300 MHz,
CDCl 3) 2-yWan@ito}-ptienylcetic@cid nethyl eTSt@AH N;MBz@OQ MHZ7¢BC'3)¢ 82 (¢ tJ §4 Hz g 54 Hz, 2H),

6 47 (d‘/782]4 m gH)87bZ&J é’&HzSZI-@56I57 8/ 4 g H2HH), 546?53%(89%% 05-42d)(m, 3. 79 (s,
2 (4 FI 5D G9epy r‘% 8(?26%(@}«291 éﬁ?ﬁap%ﬂ)'\%ém*ﬁ%f)) 6, 7- di hydr o- 5H pyr azol of

1, 2-a] pyrazol - 1-one; 1H NMR (300 MHz, CDCI3) S 821 (d, J =4.5 Hz, 1 H,

le A 4 739 ( ém%(%lﬁugroéh%gl)-ggg-’berqleém rlmltﬁh Ayl};@ 7- dmvaro Sﬁ) - Hfazbld], 2Ja]pgra5c>l4 HZ,2H)1
2. 65- 2. BiporeniH wﬁ@owr(zwpmc 88.20(d, L ustiz v, Fat%oe #0g ¥ B%ad 4 2%, ¢ ’

2- d( 4- Z' WX HPBQWM)N@ =254 Aiz,(18), mt(hl,yﬁﬁﬁ(b'lbﬂ: @A), i4002)(pY BT Hz, 2H), 3.80-3.65
idin-4-y

| [1, 2- |- 1- 1H NMVR (300 Mz,
cDal 3) é“‘]ez'iﬁzéﬁrz %lro%ggb‘%w %%3&? 40 ?]mpyrzﬁl)zo 7. gge(dt, J = g.?, 2.4
He, 6.38 (dd, J = 4.8, 3.0 H, 1H, 511 (bds, 1 H, 4.13-3.96 (m
SH), 2 73 (df Filuorbpﬁergll) -3G2.1- t‘%m&@ethyl&mﬁ:@)p?&nrﬁlém(m] -&ZHihydto-24 (d, J = 6.3

e i%@yngggm pipzaiers: R oo mid OB 1 (00 = SRUEAE Qo kot H) +

2- (4-Fl up@anaheaxsm 2.3 Hz22H)p6. B&(dam NOB B/ Haitd), B:-14-(yd §, 18). A-18i3BFdMoSI8H- pyr azol o
1, 2- N3 , 1 ,
[ al p. d&”}g@&g 6(35; 8%‘?-% %@ 890%4"? 24@9‘3@3&8&%@% é&ﬁ% J 7—2 152 iHHZ H)

7.43 (d J=51
Hz, | H)HRIGS oged fedeohizzFNsS (W » )?682188?’ feund5'58§%0 1 H) 5. 45 (bd s 1 H),
5.28 (dd, J = 17.1, 1.5 Hz, lH) 5.20 (dd, J=102,1.5Hz,1H),

4.13-4.04 (m 2-81'-_Il-)ldor02p'th:!'yl)§3q[5-’(alrgllamino)pyrimidin-4-yl]-6,7-dihydro-5H—pyrazoIo[1 ,2-a]pyrazol-
1-one; "H NMR (300 MHz, CDCly) § 8.20 (d, J = 5.1 Hz, 1H), 7.43 (dd, J = 9.0, 5.4 Hz, 2H), 7.05 (t,
J =8.7 Hz, 2H), 6.43 (d, J = 5.1 Hz, 1H), 6.00 (dddd, J=7.2,7.2,7.2, 5.1 Hz, 1H), 5.45 (bd's,
1H), 5.28 (dd, J = 17.1, 1.5 Hz, 1H), 5.20 (dd, J = 10.2, 1.5 Hz, 1H), 4.13-4.04 (m, 6H), 2.71 (dt, J
= 7.2, 7.2 Hz, 2H); HRMS calcd for C49H;gFNsO (M + H)* 352.1573; found 352.1582.

2-(4-Fluorophenyl)-3-{2-[1 -(S)-(4-methylphenyl)ethylamino]pyrimidin-4-yl}-6,7-dihydro-5H-
pyrazolo[1,2-a]pyrazol-1-one; 'H NMR (300 MHz, CDCl3) § 8.15 (d, J = 5.4 Hz, 1H), 7.40 (dd, J=
8.7, 5.7 Hz, 2H), 7.28-7.27 (m, 2H), 7.17 (d, J =7.8 Hz, 2H), 7.04 (t, J = 9.0 Hz, 2H),6.41(d,J=
5.4 Hz, 1H), 5.20 (m, 1H), 4.02-3.96 (m, 4H), 2.52-2.45 (m, 2H), 2.36 (s, 3H), 1.60 (d, J=6.9 Hz,
3H); HRMS calcd for CasHzsFNsO (M + H)" 430.2043; found 430.2057.
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=7.2, 7.2 H, 2H); HRMS calcd for G 9H18FNSO (M + H)+ 352.1573; found

352. 1582.

2- (4- Fl uowopisanyd7) - 3-{2-[ 1- (S) - (4- et hyl phenyl ) et hyl am no]pywusmdons4-yl } - 6
, 7-di hydr o-5H pyrazol o[ 1, 2-a] pyrazol - 1-one; 1H NVR (300 MHz, CDCI3) S 8.15
(d, J =5.4 H, 1 H, 7.40 (dd, J = 8.7, 5.7 Hz, 2H), 7.28-7.27 (m 2H),
7.17 (d, J =7.8 Hz, 2H), 7.04 (t, J = 9.0 Hz, 2H), 6.41 (d, J = 5.4 Hz, 1
H) , 5.20(m 1 H, 402396(m 4H), 2.52-2.45 (m 2H), 2.36 (s, 3H), 1.60
(d, J = 4-FludiophentiRAE F &) cloRéxy G Ay Omigt 4+y1H, A-dilBlo-2843;  f ound

430. 2057. 2 03/ 024971 ,PCT/ U ;
2-(4-FI %%%%%Wyfa ?‘2“? 1'5%4 @%f"'ﬁ’ﬁ%'ﬂé?ﬁf"u%r‘h A b T % 01 26, 7- i
hydr o- 5Blopy.r &izadH)] 71084, al=dyT z.@H), B-33rié;J = 81 NvitHY, 308 (ke 1HERAr#)024mg. 16 (d, J

. 378 HﬁH)Jbgb')g 9 ﬂiff‘H)(éi o = 6996% Hz52171) irgg-1850m, 4'14) 055401 40 (n, FHB A 28HZ, 2H),

4H) . 3.99-3. 92
(m 1 Hy:03gmyaH) 40 (dJJ 8, 3*@ @'&ME Ca'%f)‘”%“%é“i’ (Mg ‘Qﬁu‘*&%m ‘Hzr& 1.40 (m
| H), 1428226k 03 (m 6H), 1.20 (d, J = 6.9 Hz, 3H); HRMS calcd for
C24HRBENSO (M + H) + 421.2279: found 421. 2264,

Zoh byt ool G P 1ot e R PR 6 G 5 17" (0 0
5.4 Hz, plrabdieft 22 raZolZ?‘onéﬁH NMFH}soo TAHRSCTCl,) 53.1% (& J4& B2 Hz, AH), 7.8:43B ((d, J =
?d4 JHZ_ 7H) g)qqz(t UzgEH 4\,@5‘) g)rtgr( 1%41%%29314)( D3 ZhDin) 2285 &1 A8 2Hf, e dtde 1. 63

2-(4-Fl l(mrzmhea;/{d)d36{9212($|@nMSlﬂ\dt*y1l)aﬁ16FQ3) pyrim di n-4-yl]-6, 7-di hydro- 5H pyr
azol o[ 1, 2- a]pyrazol-1-one;'H NWR (300 MHz, CDCI3) S 8.11 (d, J = 5.4 Hz, |

, 7.43 (dd, J:6.9, 3.3 Hz, 2H), 7.08. =.6.6 2 6.45 d J =
ED 7 He, (H) 2-(4-Fiupropheyn)- rP;(fﬂﬁ?u"y';*)“'??)m(rlﬁd"géy'lé?dﬁ‘yd"?s %aszﬁﬁj 1, E52 (s,
9H) ; I\/Ba atolH)dneS@B\lMR(soo MHz, CDCI3)8811 (d, J = 5.4 Hz, 1H), 7.43 (dd, J = 6.9, 3.3 Hz,

2-(4- Fl 48 gp&épg'-) - %M% B¢ stymlrz%Hng%wﬂn_{ YiWT%iPQHWi i 1 41

6, 7-di h razal - -one

7.99 (m2Hl1F§2(S79F40ﬂ5(%+Hl] 3589 o 5.7 H, 7.10 (t J = 8. 7 Hz 2H)
655(d,J—54Hz 424410(m5H) 283(dtJ 8.4, 8.4 H
2H), 1.51-1.36

2- (4-Fl uor opt?e(fé’f Or‘f?t'%ﬁ(yﬁlg% %ﬁmg%%zadg’?eﬁ@}?pr%’}’ﬂ""m‘”a?p%r"ﬂ‘d‘”"]y']67d‘*&|“dﬁgdro SH- py
razol of ]s,l—prrax]:lermwrazml-bm 'H MVIRNSOO(\80 CRRs) 5@9@!@?*‘87&01@ ¢mo-015), 7.42

i 3 : ey fegd G454 He,
( | 4%2 753 J"Z87 )csész(cl(li 5444 -11-9424‘210%#')25%%8%37?(1 %,542-77

(dt J +Hzg2 )15143%“ Sﬁ\f'%ﬂo”ﬁ?" (m 2H), 0.71-0.66 (m 2H); Ms (M +
H) + 352. 0.

e D S E epyhompgi B  o
5.1 Hz, alpyrzol-TPonkl r(uMR@OMHZBC@Clsss @174, 15y 42 fdgh =67, 5§HZ B ﬁ’z&

6. 314(:3_"2 -J%'n-é ﬂH),';é?-sz 4, J'9545Hz55H)( b7 $m, 2Jr|)hl)1,5 (¢ J £B:401£) BHY, M88- 21511)(m6184)31 (t2 J
0. 30 (m2'772|@3" =Xk, gm ; :iqj) %gi’,g(m 618 20,8 M, 2 8 @Byt agdo. O (m 2H),

2-(4-Fluorophenyl)-3-[(2-cyclopropylmethyl)aminopyrimidin-4-y|]—6,7-dihydro-5H—
pyrazolo[1,2-a]pyrazol-1-one; "H NMR (300 MHz, CDCl3) § 8.17 (d, J = 5.1 Hz, 1H), 7.41 (dd, J =
8.7, 5.4 Hz, 2H), 7.07 (t, J = 8.7 Hz, 2H), 6.41 (d, J = 5.1 Hz, 1H), 5.55 (bd s, 1H), 4.15-4.05 (m,
4H), 3.31 (t, J = 5.4 Hz, 2H), 2.78 (dt, J = 6.9, 6.9 Hz, 2H), 1.18 (m, 1H), 0.60 (m, 2H), 0.30 (m,
2H); MS (M + H)* 366.0.

2-(4—Fluorophenyl)-3-[(2-methoxyethylamino)pyrimidin-4-y|]-6,7-dihydro-5H—pyrazoIo[1 ,2-
a]pyrazol-1-one; 'H NMR (300 MHz, CDCl3) § 8.18 (d, J =5.1 Hz, 1H), 7.42 (dd, J =8.7, 5.7 Hz,
2H), 7.06 (t, J = 8.7 Hz, 2H), 6.42 (d, J = 5.4 Hz, 1H), 4.20-4.03 (m, 4H), 3.68-3.41 (m, 4H), 3.42
(s, 3H), 2.74 (dt, J = 6.9, 6.9 Hz, 2H); MS (M + H)" 370.0.
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2- (4- Fl uorophenyl ) - 3-[ (2- net hoxyet hyl am no) pyri m di n-4-yl]-6, 7-di hydro-SHp
yrazol o[ 1, 2- a] pyrazol-1-one; 1 H NWR (300 MHz, CDCI3) S 8.18 (d, J =5.1
Hz, 1 H ,wooed24dd, J = 8.7, 5.7 Hz, 2H), 7.06 (t, J = 8.PCTHzS0236i35 6. 42
(d, J =5.4 Hz, 1 H), 4.20-4.03 (m 4H), 3.68-3.41 (m 4H), 3.42 (s, 3H,
2.74 (dt, J =6.9, 6.9 Hz, 2H); M5 (M+ H+ 370.0. 24 WD 03/024971

PCT/ US02/ 30135 2-(4- Fl uorophenyl)-3-[2-(2-nmet hoxy-1

-(S) - net hyl ethyl am no) pyri mdin-4-yl]-6,7-di hydro

5H—pyrazo| o[l -a] pyrazol -1-one; 1H NWR (300 MHz, CDCI3) 8 8.18 (d, J = 4.8

I(%’ 304 éé“%ﬁ‘g'ﬁfhe”%‘) 14 %d“gfﬁé‘iwfs)s'%H}z‘y'etﬁy'%ﬁ“‘()éxy”?%d'”’ | -87.%;?@% 136(? >

= 6.9 HzH pRislyrolo[4,2@py(azol-13one; ‘6. NMRHE300 MHz, CBCYE (8118 (4, == 48 §iztP), 249 (dd.3. 41 (s,

3 2 , :
2"'%4 ZaChd 8l %ﬁlgﬁ) ‘?g 90, - Gr e, 21—%9 & BO4 631z, A5.4INE, iMsleD*rH)&Béb

he yl in-4-yl}-6

, 7- di hy&pol Gl Hf%“b(‘*é)i%yﬂa?c?l'?ﬁ%g% 45&%4%9/&*?%]6'8) |3) sys} 10
(d J -2521dtHz 6.9, 8D Hz, 2H39.30ds 3H};, MS (W/+ B) 384.0. Hz, 7.07 (t J = 7.8 Hz,
2H), 6.48 (d, J =5.1 Hz, 1 H), 512 (m 1 H, 418 198 (m 2H),
2.61-2.45 (m . 1.64 (d, J =6.9 Hz, 3H): MS (M + H+ 433 9
2- (4-Fl uor(()pﬁe(ﬁQUPmBhﬁ{nZD %’((%IVr(ﬁhfﬁlugrwmer%‘ﬁ%bwafmpﬂ/”m'd'“w'y'}6%§'hydr°'5H'
i no] pyr ipfaghid}t 4= Elaz&ﬂondl1hWR)(35b+MHay¢nglacz[1b @-JalpyHaze), 7Bogae;) = H NVR
(300 MHz, d%HZ 5

1

) "
7.73-7. 8 ¢ %84’ 7%‘&2 e rg@%gf% ghaﬁfmzrﬂ% 7%3“/‘1’?%88%%@“1
7.04 (t24 2:458(m72}|-|~az164m—|)l 6@H1283I(IHMS;(M+I5) 433, 1 H, 5.77 (bd s, H)
4.69 (d J = 6.3 Hz, 2H), 4.02 (t, J = 6.9 Hz, 380(m2H) 2.62
(dt, J = 8.7,

) 403. Th f
i nfl ammat ory %ﬁtF&er%Bef}yQ’é%i@wg"ﬁﬁwh%ﬁ‘Wam&"8 Eﬂ?@ésyﬁ@o‘ﬂ?y gr yt (F)Ie
present piray@slt Q@npyhame-mbéHgmm@aD MstzadfNID)ba 8i68-§.5t e, Efﬁrm @ JB5R 9a R1
N~N ~Rs t t | d R
%éb@%%-gégﬁﬁ el'l—% MBS 8"‘7' ‘r% 4‘?42‘511])37 haybe 1%‘ A6y d((“J L3 7 (3 an

9a and er 'to herein below in
Tabl e | 12H), 6B&ELE 7 $-1 HR] F5177Fébqb\8 /ﬂré) 4rﬁ9r€@J~1Q38Haz 2. &&Z&oﬂéﬁ;ﬁ’l Hz) REhoxy

nmor phol i3el(m, éﬂpzéztdtww@plsanaﬂ 213), MMsuymr:apheosoxy nor phol i nyl 111
4- quorophenyI 3-fl uorophenoxy nor pholi nyl

The second category of inflammatory cytokine release inhibiting compounds according to

the present invention have the general scaffold having the formula:

Q
N /Rga
R I :>~N
\ N \Rgb
N

wherein R units are ethers having the formula —OR?® and R* and R™ are taken together to form a

ring as described herein below in Table IlI.

TABLE 1]
No. R R® R¥IR™ ring
109 4-fluorophenyl phenoxy morpholinyl
110 4-fluorophenyl 2-fluorophenoxy morpholinyl
111 4-fluorophenyl 3-fluorophenoxy morpholinyl
112 4-fluorophenyl 4-fluorophenoxy morpholinyl
113 4-fluorophenyl 2,6-difluorophenoxy morpholinyl
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112 4-fl uor ophenyl

4-f | uor ophenoxy nor phol i nyl

2, 6-di fl uor ophenoxy nor phol i nyl

4-f | uor optweyslo2®7cyanophenoxy nor phol i nyl
3- cyanophenoxy nor phol i nyl

mor phol i nyl
4-f | uor ophenyl

4- et hyl phenoxy nDrphoIinyI

116 4-fl uor ophenyl

113 4-fl uor ophenyl

25 WD 03/024971 PCT/ US02/ 30135 114

115 4-f | uor ophergalUs02/30135
2-trifluoronethyi phenoxy

nmor phol i nyl
4-f| uor opheny

4- met hoxypheng

nmor phol i nyl

2-fl uor ophenoxy
pi peridin-1-yl

4-f | uor ophenyl

2- cyanophenoxy

pi peridin-1-yl
133 4-fl uor opt

4-f | uor ophenyl

4- et hyl pheno»

pi peridin-1-yl
138 4-1| uor opk

4- met hoxyphend
3-benzo[ 1, 3] di

pi perazin-1-yl

4-f| uor ophenyl

4-f | uor opheno»

117 4-fluorophenyl 4-trifluoronethyi phenoxy norpholinyl 118
2- met hyl phenoxy norphol inyl 119 4-fl uorophenyl
ll 120 4-fl uorophenyl 2, 4-di et hyl phenox
24 T UL RBRRRsHy ST aC@b%aﬁﬁen@@henoxy maophdinyiny| | 122
- et 1n\(\/nhgnny\/ oY n“CI v A Huoer nfl:- .TL.JI
?xy“ﬁnr)hdfhﬁywhmﬂb4 4- fI%8¥%&Hﬁn?W 3- benzo ngﬁ?oxol-S-yl
125114- uoqrmphmhgdyl 1er25ir4fjuomnm@wipdjmpx1 y| meehding| uot opheny!
et Ol fofoohenyl 11 Aior iBREGy S~ T URTRABRNOXY
?Z 4- ﬁ oh@ ﬂg nlﬁnrnnﬁ@ﬁny& pi ofpHORY 129
21%6- dil f I%@P&ﬁh@ﬁbx p| peFetyRbenoyy ~ 140 4"1°f51ﬁ}8lf"'é$'phenyl
|0111T§gr i U'féﬂﬂubrop)i%\nyﬂdl f4 u@.ﬂﬂpmﬂw 3- Cyanml‘peulmyly
Hor onhaen\
e ||y| hen rdli n- 1-y|
eniA? 44t r H4orRsPe et 1y|d%%ﬁg¥V HperYdln H@%h?@@c
2+atet hyldpﬂl.@mphgnypl [)eﬂrwﬁc&tﬂawhOth@(M-f I umotﬂbﬁléw‘yl
YRR i fiofophdiy -°° B StRBRy SHEREY | 4- GofgRbiRyl Pheénox
Y)g 4-f U(())Ifo(? (an - N-acet \gl ng)[r%lnnhn ox\ O@nw. E]. n-1 }/y|
1en{ds 2- 'ﬂH?k%Pbeé'ho p|4p5%‘?t'i‘WWeT°’§)’l 139 FoE¥opheny!
XY12:1I gf‘r :afldbrcsbherwl 14? bénzfol[mmo;pinewl morpholinyl
OXO O\, H-Befr 1.44 A_ f I HOT OWW
4- f?mﬁﬁﬁﬁ hvl 2- flug}odﬁgnoxv pilpera Tt~ 143
34$iuoroﬁhemumWwplperazﬂﬁmmDPW¥mﬁﬂ44 4 1 | vivarigpHichy |
el ds]. fl'uof'op‘l‘ubnyl 3-fluorophenoxy piperidin-1-yl
128 4-fluorophenyl 4-fluorophenoxy piperidin-1-yl
129 4-fluorophenyl 2,6-difluorophenoxy piperidin-1-yl
130 4-fluorophenyl 2-cyanophenoxy piperidin-1-y
131 4-fluorophenyl 3-cyanophenoxy piperidin-1-yl
132 4-fluorophenyl 2-trifluoromethylphenoxy piperidin-1-yl
133 4-fluorophenyl 4-trifluoromethylphenoxy piperidin-1-yl
134 4-fluorophenyl 2-methylphenoxy piperidin-1-yl
135 4-fluorophenyl 4-methylphenoxy piperidin-1-yl
136 4-fluorophenyl 2,4-dimethylphenoxy piperidin-1-yl
137 4-fluorophenyl 3-N-acetylaminophenoxy piperidin-1-yl
138 4-fluorophenyl 2-methoxyphenoxy piperidin-1-yl
139 4-fluorophenyl 4-methoxyphenoxy piperidin-1-yl
140 4-fluorophenyl 3-benzo[1,3]dioxol-5-yl piperidin-1-yl
141 4-fluorophenyl phenoxy piperazin-1-yl
142 4-fluorophenyl 2-fluorophenoxy piperazin-1-yl
143 4-fluorophenyl 3-fluorophenoxy piperazin-1-yl
144 4-fluorophenyl 4-fluorophenoxy piperazin-1-yl
145 4-fluorophenyl 2,6-difluorophenoxy piperazin-1-yl
146 4-fluorophenyl 2-cyanophenoxy piperazin-1-yl
147 4-fluorophenyl 3-cyanophenoxy piperazin-1-yl
148 4-fluorophenyl 2-trifluoromethylphenoxy piperazin-1-yl
149 4-fluorophenyl 4-trifluoromethylphenoxy piperazin-1-yl
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145 4-f| uorophenyl 2,6-difluorophenoxy piperazin-1 -yl 146 4-fl

2- cyanophenoxy piperazin-1-yl 147 4-f|50?ophenyl 3-Zyanophenoxyuorophenyl
pi per azi nwb 03y02497148 4-f | uor ophenyl 2-trifl uoronet hyi phen®or/ysopgeazi n- 1-yl
149 4-fluorophenyl 4-trifluorom ethyl phenoxy piperazin-1 -yl 26 WO

03/ 024971 PCT/ US02/ 30135 150 4-fl uorophenyl 2-nethyi phenoxy piperazin-1-yi
151 4-fluorophenyl 4-methyl phenoxy piperazin-1-yl 152 4-fl uorophenyl
2,4-d|nethy|phenpxy pi perazin-1-yl 153 4-fl uorophenyl
3-N—acety|an1nogg@noxy4mhggﬁm%wn-l ymr&ﬁmm#mﬁ®@orophenpbe@mwﬂﬂhoxyphenoxy

pi perazin-1-yl_155 W-{| uoropheryl—4—ne aherex i
4-f 1 uor ophenyl| éf’benzof‘i'“%"PE”éB\ygol 5-yI*] é{ qraé@ 1yvlpI P?’E%klm&r opﬁggyl

phenoxy pyrrolidsa- 1f yh-fludjﬁﬁneﬁylf | uor ddmhrn9'ihylﬂleﬁp>ﬁyor ophe RELFZRY YL ol | di n- 1-y

159 4-f| uor ophenyk—3rfg henox 60 ph
4-f | uor ophenoxy JIr%;"?/rrol f'émrﬁd@é\‘w 16?3{\{1&({‘83/!?%@3%%@( ) Rp%b?a‘{alhfxﬂ{ygg E%Ly

pyrrolidin-1 Fyi5416p 4fupgehesphehyl 2MEFOROBIO Xy EerEFaaPﬁWEP y| 163
4-f1 uoropheny|—3sgya op{tma,@gg%npyr ol T gdhmethbxypyiknoxg 64 4- flpnp@raap-he'hyl

2-tr | fl uorone = he ﬂV\IIu’\\ll“ renl |= dl-n ‘:_bgrzo[‘lq [ - '|__ - IUUI UP'b‘ﬁjébéh KRy
4-trifluoronet hyBPhehofBOPREY! di n- T0F TR uordopheny
2- et hyl pheno><y 1By 3I i4€ﬂunr—oﬂthnb/| 167 4-f Iph‘moés!phenyl 4- né’ty'ﬁ‘}}' iBridhoxy

pyrrolidin-1- 1267 nyt—2, hengx -
169 4-fl uor op1envF afgjgie)\b Ie wnhpnﬁggpr%%?m n ymwhgilgﬂwl np -yl

4-f 1 uor opheny 2‘L5ﬁet 1o>€‘yfb'ﬁ@ﬁ6‘§€‘}" yrroi PHIO @99‘?’“’ 171 |4- fﬂyﬁ%'?m' Rbny
4- met hoxyphenpxXyigpyT [ o|4Lﬂmbn;pﬂenyl 172 Mlthdropheoq:)dyenyl pyrrolidin-1-yl ~

3-benzol 1, 3] di-oxal-5r ottt bR ihbR™ T T SyRoiRNGITE 1 Of
preparing compoulids bel o‘ﬂ’épﬁg he Pt agpect of | Cat pcr)lnr\/ L1 &ccor ding

to the presenf itezenti Glﬁfluofﬁnberfyl r<>t st Zg¥enepenPasses utﬁyfriﬂfﬁﬂ‘ybn of Type

[11 i nt er nredirat O g RT uo h
P8 s 8 s e e o] e

be used in the nt#t seqh@WE@hWH'|ntr%ﬁmk%?qﬁm¥mh?gV¥ctl et to the
6- posi ti on of [Theespy T azpelivetchhénya] Py rétrtlordmedinphenaxy sly st ryrrplidin-1-yi

166 4-fluorophenyl 2-methylphenoxy pyrrolidin-1-yl
167 4-fluorophenyl 4-methylphenoxy pyrrolidin-1-yl
167 4-fluorophenyl 2,4-dimethylphenoxy pyrrolidin-1-yl
169 4-fluorophenyl 3-N-acetylaminophenoxy pyrrolidin-1-yl
170 4-fluorophenyl 2-methoxyphenoxy pyrrolidin-1-yl
171 4-fluorophenyl 4-methoxyphenoxy pyrrolidin-1-yl
172 4-fluorophenyl 3-benzo[1,3]dioxol-5-yi pyrrolidin-1-yl

The following is a scheme for preparing compounds belonging to the first aspect of
Category Il according to the present invention. The first stage encompasses utilization of Type lil
intermediates to introduce the R' unit (4-fluorophenyl in the present example) into the molecule.
Intermediate ketones such as compound 11 can be used in the next sequence to introduce the

selected amino unit to the 6-position of the pyrazolo[1,2-a]pyrazol-1-one ring system.

General Scheme for Intermediate Type llI

Cl
Boc_ H Boc_
| + __a___> | :F
N N
Coz” “H . cbz”
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General Schene for Internmediate Type Il Cl Bocce "' HBoc. NN+ a > 1::~=
Cbz NH CbhzN O 8 27 WO 03/024971 PCT/ US02/ 30135 Reagents and conditi ons:
(a) NaH, Did)3/02497112 hr. Bocce b Hl~ 30 - Cbz Cbz 8 9 Reaganmrw2aoids
Conditions: (b) sSCCl2, MeOH, O Ctort, 18 r F~0 HFc/ \N:) 1l Cbhz
NC N Cbz 9 10 Reagents and Conditions: (c) NaOH, CH2Cl 2/water, rt 18
hr. F): OFI~O0ONdN- /N/NO Cbz Cbz 10 11 Reagents and Conditi ons:
(d) 03, CH2ClI2, DVMs5; -78 Cto rt 18 hr. EXAWPLE 5

2-12- (4- Fl uor ophenyl yacet yl | - Bon5Eg's Wsaﬁ“ﬁﬂ 818 1 - carboxylic acid benzyl
ester (11) Preparation of 4-nethyl enepyrazolidine-1,2-dicarboxylic acid

1- benzyl ester 2-tert- bé,!{cxl ester (8): To a ﬁuspen5| on of NaH (3.81 g,
95.4 mmol) in DMV (80 m dd dropw se a 3 i on of

N- Cbz- N - Boc- hydr azi ne (12 .47mmor) in mL). The reaction

m xture is Cbz”

8 9
Reagents and Conditions: (b) SOCl,, MeOH, 0 °C to rt, 18 hr

P O
H F.
h N 0 ¢ m
| + —_— N
N
Cbz” cl ll\li>:
Cbz”

10
Reagents and Conditions: (c) NaOH, CH,Cl./water, rt 18 hr.

F F
o o)
d
N —> N
| | 0
e N -
Cbz Cbz

10 11
Reagents and Conditions: (d) Os, CH,Cl,, DMS; -78 °C to rt 18 hr.

EXAMPLE 5

2-[2-(4-Fluorophenyl)acetyl]-4-oxo-pyrazolidine-1-carboxylic acid benzyl ester (11)

¥

Preparation of 4-methylenepyrazolidine-1,2-dicarboxylic acid 1-benzyl ester 2-tert-
butyl ester (8): To a suspension of NaH (3.81 g, 95.4 mmol) in DMF (80 mL) is add dropwise a
solution of N-Cbz-N’-Boc-hydrazine (12.1 g, 45.4 mmol) in DMF (20 mL). The reaction mixture is
stirred about 20 minutes and 3-chloro-2-chloromethyl-propene ( 5.8 mL, 50 mmol) is added
dropwise and the reaction is allowed to stir at room temperature until the reaction is complete by
TLC, approximately 12 hours. The reaction solution is partitioned between ethyl acetate and
water, the water layer being extracted several times more with solvent. The combined organic
layers are dried, filtered, and concentrated to afford the desired product as a clear oil which is

used without further purification.
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stirred about 20 m nutes and 3-chl oro-2-chl oronet hyl - propene (5.8 nL, 50
nmmol) is added dropw se and the reaction is allowed to stir at room

t enper at un® asr2#d71t he reaction is conplete by TLC, approdamarsskgoiB® hours.
The reaction solution is partitioned between ethyl acetate and water, the
wat er | ayer being extracted several tinmes nore with solvent. The conbi ned
organic layers are dried, filtered, and concentrated to afford the desired
product as a clear oil which is wused wi thout further purification. 28 WO

03/ 024971 Pm&&%&@@#&%et@l@@%’yﬁzbﬁmnai -carboxylic acid 1-benzyl ester (9): Toa
4- et hyl ene- p¥r azo

sol ut i oﬁOIB‘P“é’ eryee ‘&Imﬁ@{"‘ﬁ%pgﬁé‘%gP%gt%ﬁ'ca%ﬂ)@'giacfbﬁF%:%&lﬁg%]; ?eéi( b? ! %ic'T
ester 2{3oay)in rhetharlol (360 L) is 8dded tBhytphloride drepvicerat P °¢ 30l fepgtion & Wf@ﬂ%fﬂot h| onyI

chlori de, drap g@ reagnfi Qtlrged ahRdi&RAETd 1Rrsl SoM@hifR[n bbthe FReiBntiEvaRes at ure and
stirred an ad

hours. Concentration vacuo
af f or ds aforges v%'ﬁwei' higthFneiellzes wrom sian ‘8%"%’&8?‘.’3§§§A@ﬁﬂe@g°fg'}eo‘@is'aee 23 g (97%
yi el d) gfodtidtes@r¥ioegt. product as the HCl salt. Preparation of
2-[2-(4-fluorophenyi)acetyl]-4- nethylene pyrazolidine 1-carboxylic acid
benzyl ester (10): Sodi um hydroxide (O % s . dissolved in a 1:2
wat er / met hy| @neparationof Rd@:(4s mnwnv'zasetvw)m%bx'ﬁ"?@ﬂ zplidiner!-5aRe¥ S | owed by

the addibigensfi edte bﬁ%o%mﬁ*rrgwoana@td 13 18 minot) iCAsOREY hiect :Awhtel/ etz y |

ester, [ cetyl
chlori d§h'(’éf’e§9"“ 3le§)‘ﬁ‘|t Iaé'd Pgr'rﬁfolg]ﬁ'egﬁﬁtﬁ éeol{'rogact’(f:% ﬁ‘gﬁ]y}éﬂé gﬁ%}%w@?o S%/I r
for 18 hsrbbgmaécﬁce*r-bmzyuehter B (62 gh28 memb et ropm teneraterei &-ducrepheay)asedh wat er

(10 mi) ¢ ﬁ‘de B89 hﬁyﬂ gm?ch)l WRdq by tﬁ@l%%&tf%% alldi& to 3GHY&OI8Hholid¥Rer winehext r act ed
W th rret 'ene eor gani c ri ed filtered.

Concent ﬁlﬁ‘?lﬂﬁﬁfeﬁ?ﬁ'oﬂ‘/&‘w ﬁfdf'lﬁ‘?%'tht"}‘?éeré?% 3ﬁ$ B‘Hﬁ)ﬁyﬁrs\ﬁﬁ‘?"&q‘ﬂi’ §epr3"tﬁ“?a1? ?téd over
silica (huebustdatiis exeeabdivie! hetaae)chloodepthe vigdeic By&d cogmiibe, dtiedi @1dd) of t he

desired produ duct which ified ilica (1:3 ethyl
2-[ 2- (4fﬁ?rﬁ€r§° %rﬁalﬁ %E@%&uﬁ?ﬁ% AR \ﬁll?lelsfu%lgr 0\6?{37‘] Ifac( aci benzyl

yrazo
ester ( Btytatethexane) tga@vidg 0@6 916624 VIeH’E of tae %‘%‘J‘F"tﬁﬁr
2-[2-(4-fluorophenyl)-acetyl]-4- nethyl ene- pyrazolldlne 1-carboxylic acid

b | est 0. .8 t -78
o1 She. Esperratsn o dudilicto e Byt QiR gh SphitSylead ) B -1
and di naichzyl estet (o) @né Gasd8butblediino 2 slddign afr?d[2t(ﬁéuqf@§€f‘l(')oﬁ?e§'b14utl on al | owed
to warm,f g rycﬁﬂg%gragﬁgp?ﬁ %5?65%11(?‘5% bcetnkfl eété’rrwl&) Mb% mr;m?lnfﬁr@tﬁ{/%ﬁé i's renoved

in vacuo a over SI % Sy
acet at e/chiesigme midatafd or BN U)th§£§°'§“°(‘5§a'% ?/P'ié‘? Eﬁbrofr Gc' ?fé" L f’7r°@8' JPBYGt as a
clear aink din@Hyt Agbiide (028 eiLME dbaddend tife rdacien dolution éllowetoarsph s roewnpound 11,

(r:Tglne'?s Laiéne\;ger? ﬁreaéna gﬁWArqh%ourL OJ’Fh(JI é?)ﬁv%ﬁ)tqéjr%}n@%dtlﬁ'@acggéhcf R r&ulﬂﬁbsdlltph%d am no

| nt er nedivatsisa (1:hethy acpiate/bexane) t@a@ﬂhﬁw% (b vielphaf @%%é‘f@o%$®@|36 agear

conmpoundyy, enconpassing the first aspect of

Synthetic intermediates of Type Ill, for example, compound 11, ¢can be used as a template

for introducing the desired 6-position amino moiety as outlined in the example below.
General Scheme Type IV Intermediates:

Introduction of a 6-amino unit into the scaffold of compounds encompassing the first aspect of

Category Il analogs.
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Category Il anal ogs. 29 WD 03/024971 PCT/US02/30135 )::),j FF NO+ HO e
NNO Cbhz N> Cbz 11 12 Reagents and conditions: (e) Na(QAc)3BH, HOAc,
THF, rt 1Wow4f1iF OO NN O 30 iN-=~ N Chz N~ H 12 1Pdeespentssand
conditions: (f) H2; Pd/C, MeOH  EXAMPLE 6

2- (4- Fl uor ophenyl) - 1- (4- nor phol i n- 4-yl - pyrazol i di n- 1- vl ) - et hanone (13)
Preparati on of
2-[2-(4-fluorophenyl)acetyl]-4-norpholin-4-yl-pyrazolidine-1- carboxylic

acid bengyl ester (12): To a solution of F
2-[2-(4-flY uhenil)acetyl]-4-oxo- pyrazol io 1-01 boxylic acid benzyl
ester, 11, 14 gl 0.4 nmol) and Yorphol i ne §£Q_£38 nt 43 prol) in THE

at room tenpé€ratire vs d*kﬁéﬁf%)SBFﬁfO.lZS g, 0.6 ﬁﬁol and HDAc (0.022
n., 0.4 mmol). The s ion is Stifred 12 hours thep, Yt i ohed’ bet ween

di et hyl ether and®®?NaHCO3. The aqueous | ayer was extracted several tines
with ether and th organic |layers conbined, dried, ang, concentrated in
vacuo to a clear '0il which was re-djssolved in ether and one equi val ent of
ethereal HC is add&dagarieiang conltiens: GUYAQ@f IR HOACTHE "SBId is col lected by
filtration and 100 ng (60%yield) of the desired product is isolated as
the HCI salt. Preparation of F

2- (4- Fl uor ophg - 19 4- mor phol i n- 4-yl - pyr ay di nQL-yl ) - et hanone 13):
2-[2-(4-F udcetyl]-4-m)rph lin-4-Y] -pyr azal i di ne- |- arbox§/li)c
acid benzyl estér MC a t,géi;gﬂleg—ﬁg, 0.2 mmol) u;jELSﬁO|V in

s 1 h

[V,

met hanol and Pd/ C (5 nmm)_ys ded. The solution i ydrodgenated in a
Parr(r) FNdrpgenat!GWiApparatus for 3 days after wii ch time the catalyst is
removed by filtration and the filtrate concentrated in vacuo to afford 55
my (81 %yield) of the'2desired product as a tan soli'd. Once the selected

6-am no unit is in posi Reagensrand hendRiodR: (b BY/Ct Me@Hpyr azol of 1, 2-

EXAMPLE 6
2-(4-Fluorophenyl)-1 -(4-morpholin-4-yl-pyrazolidin-1-yl)-ethanone (13)

Preparation of 2-[2-(4-fluorophenyl)acetyl]-4-morpholin-4-y|-pyrazolidine-1-
carboxylic acid benzyl ester (12): To a solution of 2-[2-(4-fluorophenyl)acetyl]-4-oxo-
pyrazolidine-1-carboxylic acid benzyl ester, 11, (0.14 g, 0.4 mmol) and morpholine (0.038 mL, 0.43
mmol) in THF at room temperature is added Na(OAc)sBH (0.125 g, 0.6 mmol) and HOAc (0.022
mL, 0.4 mmol). The solution is stirred 12 hours then partitioned between diethyl ether and
NaHCO;. The aqueous layer was extracted several times with ether and the organic layers
combined, dried, and concentrated in vacuo to a clear oil which was re-dissolved in ether and one
equivalent of ethereal HCI is added and a white solid forms. The solid is collected by filtration and

100 mg (60% vield) of the desired product is isolated as the HCI salt.

Preparation of 2-(4-Fluorophenyl)-1 -(4-morpholin-4-yl-pyrazolidin-1-yl)-ethanone
(13): 2-[2-(4-Fluorophenyl)acetyl]-4-morpholin-4-yl-pyrazolidine-1 -carboxylic acid benzyl ester HCI
salt, 12, (100 mg, 0.2 mmol) is dissolved in methanol and Pd/C (5 mg) is added. The solution is
then hydrogenated in a Parr® Hydrogenation Apparatus for 3 days after which time the catalyst is
removed by filtration and the filtrate concentrated in vacuo to afford 55 mg (81% vyield) of the

desired product as a tan solid.

Once the selected 6-amino unit is in position on the 2-R'-substitued-pyrazolo[1,2-
a)pyrazol-1-one scaffold, segments of the final analogs which comprise the selected R units can
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a}pyrazol -1-one scaffold, segnents of the final anal ogs which conprise the
selected Runits can 30 WO 03/024971 PCT/ US02/ 30135 be assenbl ed
utilizi ngwd onwetgent synthetic step. This step nakes useafudoaBerssedi at e
Type V conpounds having the general formula: OCI NN OR3 thereby
introducing the desired -OR3 unit into the scaffold, said Type V

i nternedi ates can be prepared according to the procedure outlined in the
schenme herein bel ow. General Schene for Internediate Type V O OH 0 OCH3 /

N a N N 6ERbIBY SRERg a ddhverfaagpitictic stagl Tronsded inaites usq of)intS0EURte TR, rt 12

hr. O OCHBogcg$ﬁ3 & Nebr%ﬁyga N) SCH3 N SO2CH3 14 15 Reagents and
condi t i FHEUIH)"XRNBNE I°RFE: B/H20; rt 12 hr. OOCH3 OOCH3 NCN Ni,
SO02CH3 N O 15 16 Reagents and conditions: (c) phenol, NaH, THF, rt 12 hr.

31 WO 03/024971 PCT/ US02/ 30135 O OOHINI / d/ IN NONO 16 17
Reagents and conditions: (d) NaOH Me O; rt 1.5 hr. OOHOOd JOe NN
O

N
\
4
OR®
thereby introducing the desired —~OR? unit into the scaffold, said Type V intermediates can be

prepared according to the procedure outlined in the scheme herein below.

General Scheme for Intermediate Type V

(0] OH (0] OCH;3
Z N a , = IN
N SCH; N SCH;3

14
Reagents and conditions: (a) SOClz, MeOH; rt 12 hr.

O« _OCHs Os_ _OCH,
2~ N b B\
J\ AN /”\
.
N SCH; N SO,CHs

14 15
Reagents and conditions: (b) Oxone®, MeOH/THF/H20; rt 12 hr.

Os_ _OCHs Os_ _OCH;
z P _° 5 z P
BN

\N)\ SO,CH, SN0
15 16

Reagents and conditions: (c) phenol, NaH, THF; rt 12 hr.
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N O 17 18 Reagents and conditions: (e) oxalyl chloride, CH2CI 2/DVF;, rt 2
hr. EXAMPLE 7 2- Phenoxy-pyrim di ne-4-carbonyl chloride (18) Preparation of
2- met hyl swidf @rogk97pyri m di ne- 4-carboxylic acid methyl esterpdT1¥802/3TG5a
suspensi on of 2-nethyl sul fanyl - pyri m di ne-4-carboxylic acid (15 g, 88 mmol)
in nethanol (200 m-) is added dropwi se thionyl chloride (25 nlL). The
solution is allowed to warmto roomtenperature and stir 12 hours. The
solution is then concentrated in vacuo and the yellow solid which remains
can be taken up in neoQyletie chl oride and ?g: centrated to afford 19 g
(97% yield) of the HCl TJsalt of the desired product as a white solid.

Preparation of 2-netha | fo < pyridm din ar bg ic acid nethyl ester
(15): An aqueous sol ytiop (1 of "OxBne(t) (|11 @ 344 mol) is added
dropwise at 0 Cto a i 2- et hyl - 8 rimdine-4-carboxylic
acid nethyl ester, 14, ,86.1 mml ) in 1: "1 met hanol / THF (1 Q The

reaction solution is aIIo d to warmto roomtepperature and stir for 1.5
hours. The resulting suspe %sion is partltloned et ween net hyl ene chl ori de
and water. The aqueoRgagsmad congitiongd ) RaRLYeGE (it h° e addition of NaOH
and re extracted with solvent. The conbined organic |ayers are dried,
filtered, and concentpategdyin vacuo to affgrd 8.4 g of the desired
product as a yellow oi Iy Preparation of 2-phgnoxy-pyrim di ne-4-carboxylic
acid methyl ester (16): \NaH (3.3 g of a GOW uspen on, 87.4 mol) is
added to a sol ution of(ph noI '3—g—+87 HE (100 ni) at room
t enperature. 2-Methan pyx i m di ne- X acid nethyl ester

15, (6.3 g, 32 W 03/02M979 PCT/ US02/ 30135 N29. § mmol ) is dissolved in THE
(60 nmL) and added dropwi se to the solution of phenol. The reaction is
allowed to stir for 12 houf® then quenched by tHe addition of saturated
aqueous NH4CI . TheRafquaoss cpidase: (epoxaly chiareh aitQW/BNF: réthhyl ene chl ori de and
t he conbined organic |ayers are dried, filtered, and concentrated in vacuo
to afford a crude oil which is purlfkﬁﬂ Quer silica (ethyl acetate/ hexane
2:3) to afford 1.72 g (2596y|eld) E Mdesired product as a white solid.

Preparation of 2-phenoxypHaysiybvinidind4carbiooxldhioridadi8) (17): To a sol ution
of 2- phenoxy-pyrim di ne-4-carboxylic acid nmethyl ester, 16, (1 72 g, 74.8
mol ) in nethanol (50 nL) is added a 50% NaOH sol ution (10 niL room

t enper at ur e. PAépagaticntaf 2rmethylsulianyl:myrimidines4-caboxdicpeidimetny esie éd 9% vacuo
and the Lﬁﬁﬁé i &9 rﬂ&Hﬁ&M%yP@%%lde& &okie bed (legt bs gikraly in raRirat @00 Fihp

agueous se can, t hen { Lb ifie % % % %ﬁ% tCL and the
white sé fidd’eﬂ?\ﬂme\ﬂ‘se fhéﬂ”)ﬁlé’h'&k‘fr(g 'l yrlhﬁns@ '0Rii% FOXTHY W%g@feéter g ¥ & OF gani ¢
| ayer s aneésirdaibomedThedsdlution attebn concentrated in vacuo and the yellow solid which remains

can be taken up in methylene chloride and re-concentrated to afford 19 g (97% yield) of the HCI

salt of the desired product as a white solid.

Preparation of 2-methanesulfonyl-pyrimidine-4-carboxylic acid methyl ester (15):
An aqueous solution (1 L) of Oxone®(211.7 g, 344 mmol) is added dropwise at 0 °C to a solution
of 2-methyl-sulfanyl-pyrimidine-4-carboxylic acid methyl ester, 14, (19 g,86.1 mmol) in 1:1
methanol/THF (1 L). The reaction solution is allowed to warm to room temperature and stir for 1.5
hours. The resulting suspension is partitioned between methylene chloride and water. The
aqueous phase is made alkaline with the addition of NaOH and re extracted with solvent. The

combined organic layers are dried, filtered, and concentrated in vacuo to afford 18.4 g of the

desired product as a yellow oil.

Preparation of 2-phenoxy-pyrimidine-4-carboxylic acid methyl ester (16): NaH (3.5¢g
of a 60% suspension, 87.4 mmol) is added to a solution of phenol (8.23 g, 87.4 mmol) in THF (100
mL) at room temperature. 2-Methanesulfonyl-pyrimidine-4-carboxylic acid methyl ester, 15, (6.3 g,
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concentrated in vacuo to afford 0.95 g (60%yield) of the desired product
as a white solid. Preparation of 2-phenoxy-pyri md i ne-4-carbo nyl

chl ori de WiB)3/02401a sol uti on of 2- phenoxy-pyri m di ne- 4- cadioxsoki3ei3aci d,

17, (0.19 g, 0.89 mmol) in nmethylene chloride (10 nL) containing a few
drops of DVF is added oxalyl chloride (0.1 nL). The solution is stirred for
2 hours at roomtenperature and concentrated in vacuo to afford the
desired product which is used wthout further purification. The final
sequencegg f Wnogrsem@blvwmh’rw (6@MPand dadedhirapvise dorhieissletidnivéptienpls Thas pect  of

Cat egor t’e?ggg &Pﬁlévc\}gds tﬁ? it ﬁr”% grstﬂ%n qES‘IcHéoeﬁﬁﬁl% addMbRBEd Wat&@éhu@&s%@@' i shed

by the ere n procedure 1 nvol ves a
conver gémtaqeeeys phbserie Bﬁra{cﬁé with methylprg ghlogidmid t@%%ombdr}‘?é KBNS YY1 unit and

the 6- p@r%dtﬁlt%daéﬁd%nwmréted nQacite 8k Ea crade mumwemraéeovbssnlcw(nﬂh;é t he

o el biphe2 S 3 it 1 RCar b s e BErREIREERR 1% P TN

O-0 13 NI 18 O/ 19 Reagents and Conditions: (g) NaOH CH2Cl 2/ wat er,

rt 12 hr. 3§re gl\ g?f%ﬁénfx%hﬁ%eméﬁﬁoxyﬁc Qc@(ﬂl)NTQa Rblutonof 2-N N Noml O
19 20 Reagent Condi ti ons: { P l?IVF 6 %3 IE§
2- (4-Fl gl@ﬁngwﬁwo)negf -carboxylic acid methyl ester, 16 (1 748 mfno in metha%%ﬁ mL) i
mor phol bdtted 2\6b%NACH &hﬁiaﬂ((m-wrat fobrelitemapbratdry - Aftef-stirifyr 65 Sbirs g selvast ol 1
yrazol - L Onne c& a dtﬁe ﬂ‘\tg ﬁlrﬂe 9! hase is extr cted with ethyl acetate The
2 (4 f I t?d?%%%?grﬁ IBENE: 252 P phenoxv-
aqueous phase can then be carefully acidified W|th concentrated HCl and E’r?é whlte soI|d WhICh
forms extracted twice with ethyl acetate. The organic layers are combined, dried and

concentrated in vacuo to afford 0.95 g (60% vyield) of the desired product as a white solid.

Preparation of 2-phenoxy-pyrimidine-4-carbonyl chloride (18): To a solution of 2-
phenoxy-pyrimidine-4-carboxylic acid, 17, (0.19 g, 0.89 mmol) in methylene chloride (10 mL)
containing a few drops of DMF is added oxalyl chloride (0.1 mL). The solution is stirred for 2
hours at room temperature and concentrated in vacuo to afford the desired product which is used

without further purification.

The final sequence for preparing the compounds which comprise the first aspect of
Category |l analogs according to the present invention can be accomplished by the procedure
outlined herein below. This procedure involves a convergent step wherein the first half comprises
the selected R unit and the 6-position amino unit, for example, as intermediate 13, while the
second half comprises the final R unit already introduced to the pyrimidine ring, for example, as in

intermediate 18.

F. 0 F.
N /\ = g N /\
| N O + \ N | N 0]
H/N \_/ \ /< Os N \_/
O—Q
AN
13 N
p
N/ko
19
Reagents and Conditions: (g) NaOH: CH.Clo/water, rt 12 hr.
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car bonyl ) pyrazol i di ne-1-yl ] et hanone (19): 2-Phenoxypyri m di ne-4-carbonyl
chloride, 18, (0.07 g, 0.28 mmol) in nethylene chloride (1.5 nL) is added
dr opwi se WO @/Rugpensi on of 2-(4- PCT/US02/30135

fl uor ophenyl ) -1- (4-norphol i n-4-yl -pyrazolidin-I-yl)ethanone, 13, (0.06 g,
0.18 mmol ) in a 2: 5 water/CH2CI 2 solution (7 nL) containing NaOH ( 0.0112
g, 0.28 mmol ) at roomtenperature. The solution is stirred 18 hours and
diluted with additional 2:5 water/CH2Cl 2. The layers are allowed to
separate aqd e agueous phase extracted with additional nethylene
chloride. TF ganf{c | ayers are conbi ned, dried, filtered and

concentr at ed is fi
hel§i>++§ pPoduct as

preparative HPLC to
m di n-4-yl)-6, 7-

lil;' af f a tan sol i d
i ééaﬁau)o (2396 yi-e
an oily solid. Pré@ on
2- (4-fluorophenyl) - 6- nor phol i n-4-yi - 3- (2- phenoxv- pvr

di hydr o- 5H pyr azol a zol -1-one (20): To & sOkution_ of

2- (4- quorophenyI)} _oij?zf ’/g

nmor phol i n-4-yl - yrim di ne-4- carbonyl)ﬁgf

-yl ] et hanone, 19 (0 29, 004 mmol) in DWW (10 nL) at 0 |s added NaH
(0.024 g, 0.6 nmml) nd the resulting solution is stirred 2 hours. The
solvent is renoved in vacuo the residue dissolved in nﬁ?hylene chl ori de and
extracted with water, drégehts smadordgiersamadant PRt e8C.2br.af ford 37 ng (20%
yield) of the desi r ed product as a yellow solid. The foll ow ng conpounds

fromthe first aspect of Category 1] be prepared by the procedure
escri be ereln above. 34 WO 03 CT USOZ 30135
d bed h b /@%"%Eﬁ / US02/

B\ fridibwyeresBH- pyrim i d

Chea-yl]-6,7-a  hodro BH pyr 20101 1. 28l Bvi azaboyl- one:  1H NVR (CDCI 3, 300
M) S 1.61 (s, 4H), 2.58 (LUazpqtzabyes M 4H). 4.23-4.25 (m 1 H),
6.94 (d, 1 H J=5.1 Hz), 7.10 (t, 2H J= 8.7 Hz), 7.26-7.41 (m 6H), 8.50

(d, 1 H J= Srdodrifion 0E§léd'flw§o Héra: (1t[@derﬂi<ﬂm-°4 s‘lsﬂ)(%%n&y(pl'ﬂﬁildlml-i) Anal .
Cal cul ated for C26H2 Found: C,

3
62.02; Hafhﬂ?“ﬂiPV"ﬁm'1'59'62"]ef|"ﬁ%°%ee(3 apggfb%éﬂy“@#d Inez¥ %arbd’r%y' CF',P”d% 1q9§)gs rel ates
to Conpwddamh@wm@etwn@efanroma @15 mlQ isR@eed dropwifRlio I sNEpenFlemof 244 N \ N- Rda

gﬁgl ogs 'le?roHlEBYIE){\—h gr890|ﬁ4 ﬁpggzoﬁdﬂ ?Q)Mnbn@ﬁ’: {06H £ 8l8chnhdy it o2 of ornul a. The
water/CH,Cl, solution (7 mL) containing NaOH (0.0112 g, 0.28 mmol) at room temperature. The
solution is stirred 18 hours and diluted with additional 2:5 water/CH,Cl,. The layers are allowed to

separate and the aqueous phase extracted with additional methylene chloride. The organic layers

are combined, dried, filtered and concentrated in vacuo to afford a tan solid which is purified by
preparative HPLC to provide 0.021 g (23% yield) of the desired product as an oily solid.

Preparation of 2-(4-f|uorophenyl)-6-morpholin-4-y|-3-(2-phenoxy-pyrimidin-4-y|)-6,7-
dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one (20): To a solution of 2-(4-fluorophenyl)-1-[4-
morpholin-4-y|-2-(2-phenoxy-pyrimidine~4—carbony|)pyrazo|idine-‘l -yllethanone, 19, (0.2 g, 04
mmol) in DMF (10 mL) at 0 °C is added NaH (0.024 g, 0.6 mmol) and the resulting solution is
stirred 2 hours. The solvent is removed in vacuo the residue dissolved in methylene chloride and

extracted with water, dried, and re-concentrated to afford 37 mg (20% yield) of the desired product

as a yellow solid.

The following compounds from the first aspect of Category Il can be prepared by the

procedure described herein above.
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havi ng the fornul a - NHC(HR5b) R6 wherein Rd4a is hydrogen and Rl, R5a, RG,
Rsa, and ROb are described herein. TABLEIV No. RL RRb Ra R 173

4-f | uor opweslo2¥7phenyl H H 174 4-fluorophenyl H 4-fl uor ;urawsok/3¢435 175
4-f| uorophenyl H 2-am nophenyl HH 176 4-fluorophenyl H 2-nethyl phenyl HH
177 4-fluorophenyl H 4-nethyl phenyl HH 178 4-fluorophenyl H

4- met hoxyphenyl HH 179 4-fluorophenyl H 4-(propanesul fonyl)phenyl HH

180 4-fluorophenyl H 3-benzo[1, 3]dioxol-5-yl HH 181 4-fluorophenyl H

pyridin-2-yl lthuorla&?e Gy-6mid h@mh@met[zi(ﬁ-mycsrweno@) errrhdild-l4-y11:8,3—d¢hydrbuor ophenyl

met hyl phenyl H H flu 185

4-f | uor éHWéW‘P'O[ﬁf@f"Wrazcﬁ 1&??n§’bH&'E\?{%h3g% %‘6) 4 gghen % 4E%|§70

2- met hy BpbemnyiH)H .23-4. 28, AHj, I6Lear(aghiedry5.1 Het R0 (tA?rHréf Wll-tahériﬁmﬂ 'F-'Iv 188

4-f1 uor t hy, k % M6, AP AR 461 cREdiAb$RR/ 30135
189 4- f%ﬁg%%ﬁd«éﬂﬁl s %“W%“ﬁﬁ%?&%ﬂ?@#&% ryAe H, 498 41 uor opheny
net hyl @ed!rbsr'fz"dﬁpioﬁﬁ"zﬁ 65( 3%J'L/I48ﬁ N-I13991F%‘“¥ 8?5?1 Ay t‘f’% pyri di n-2-yi
HH 192 4-fluorophenyl nethyl pyridin-3-yl HH 193 4-fl uorophenyl H
phenyl net hyI nmet h f SPheMindtEttug et hyl
195 4-1| uoropﬁenyﬁoxcs-lasf %ﬁrﬁf(ﬁ%%h&g{l/ P%@Qﬁélﬁtéété {)1&1%’&5196 @)jftq uorcl)ﬁpéhenyl H

2- met hyl phenyl nethyl nethyl 197 §-fl uorophenyl H 4- nmet hyl phenyl net hyl
met hyl 198 4-fl uorophenyl H 4-net eny,F met hyl methyl 199

4-fl uorophenyl H 4-(propanesul R Nmet hyl methyl 200

4-fl uorophenyl H 3-benzo[ 1, 3] di oxol)~ meRfyl nmethyl 201 4-fluorophenyl
H pyridin-2-yl nethyl nethyl

b.n-"'(
R? -

wherein R is an amino unit as indicated in the formula. The analogs of Table IV comprise R units
having the formula -NHC(HR™)R® wherein R* is hydrogen and R, R*, R%, R*, and R% are

described herein.

TABLE IV
No. | R’ R R° R™ R
173 4-fluorophenyl H phenyl H H
174 4-fluorophenyl H 4-fluorophenyl H H
175 4-fluorophenyl H 2-aminophenyl H H
176 4-fluorophenyl H 2-methylphenyl H H
177 4-fluorophenyl H 4-methylphenyl H H
178 4-fluorophenyl H 4-methoxyphenyl H H
179 4-fluorophenyl H 4-(propanesulfonyl)phenyl H H
. 180 4-fluorophenyl H 3-benzol1,3]dioxol-5-yl H H
181 4-fluorophenyl H pyridin-2-yl H H
182 4-fluorophenyl H pyridin-3-yl H H
183 4-fluorophenyl methyl phenyl H H
184 4-fluorophenyl methyl 4-flucrophenyl H H
185 4-fluorophenyl methyl 2-aminophenyl H H
186 4-fluorophenyl methyl 2-methylphenyl H H
187 4-fluorophenyl methyl 4-methylphenyl H H
188 4-fluorophenyl methyl 4-methoxyphenyl H H
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202 4-fluorophenyl H pyridin-3-yl nmethyl nmethyl 203 4-fl uorophenyl

phenyl nethyl nmethyl 204 4-fl uorophenyl nethgl 4-f|uorophenyF ne?hyrEthyl
met hyl  20® es/kéagor ophenyl net hyl 2-am nophenyl nethyl netrealuso206135

4-f| uorophenyl nethyl 2-nethyl phenyl methyl methyl 207 4-fl uorophenyl

met hyl 4-net hyl phenyl met hyl methyl 208 4-fl uorophenyl nethyl

4- met hoxyphenyl nethyl nethyl 209 4-fl uorophenyl ethyl

4- (propanesulfonyl)phenyl met hyl nethyl 210 4-fl uorophenyl nethyl

gyf’fgfurgaggf 0] t{opﬁerw TG TEURploparskdofyphasgr opherty bt hyk
il 2 Rt M IRk Mool s
I oy ey ey e okeni] 12l
4-methyl p envl4_w ﬁ?‘ph@% 4- ?th%r(nhp)r:vl BS/r’(z')“ljrni 3_4-ne hn%nﬁziy E@;CHglg
?&LégﬁroE?ggy;Lﬁﬁ?@H@thgﬁr6bareauhfonyﬂTﬁﬁknyl HH 556V Iﬂg 3%heny|
oyr i din- Sl r%]:é;Hyp o uit gn'\,.. . Z-ZIﬂtoréprfehyllr(B‘r'oph enyﬁethyCOZC!ﬂEﬂyL
4-f1 uof opthen y|4-f'lt9€92’bf-'|§' ghenyl et h{/l %@P’H‘?’Pﬁé”%ﬁ' P A A rere
21:]1: : 38%22Rm;9y| 1 nmdwénynet hylH 3¢ WO 03f6HSEDyIPCT/ USOZIe80h 35 Mty
R Yo A L R T M NI 5 AR A K-l
e e iy
nmet hyl 230 4- f-l uor nnhnn\ll copaHs e 4 E’P?ﬂ’ﬁn jISEIﬂdﬂ'WhW ) mwl {Tﬁt |hy|
231 4-f | 80% op hEMTOP BB A S i di n- 003 TONSERA et byl "3 Lﬁﬁn ot ohenyl
agg§§?305%;;jlngﬁﬁmemétZYLFﬁe;pyleTEeP&@Wb%ﬂnds mhch“@Bﬁp‘|§Bd?%e second
P e S T, 0 el T B et ST OE W A prepar ed

203 4-fluorophenyl methyl phen T methyl methy!

204 4-fluorophenyl methyl 4-fluorophenyl methyl methyl

205 4-fluorophenyl methyl 2-aminophenyl methyl methyl

206 4-fluorophenyl methyl 2-methylphenyl methyl methyl

207 4-fluorophenyl methyl 4-methylphenyl methyl methyl

208 4-fluorophenyl methyl 4-methoxyphenyl methyl methyl

209 4-fluorophenyl methyl 4-(propanesulfonyl)phenyl methyl methyl

210 4-fluorophenyl methyl 3-benzo[1,3]dioxol-5-yl methyl methyl

211 4-fluorophenyl methyl pyridin-2-yl methyl methyl

212 4-fluorophenyl methyl pyridin-3-yl methyl methyl

213 4-fluorophenyl -CO,CH3; phenyl H H

214 4-fluorophenyl -CO,CH; 4-fluorophenyl H H

215 4-fluorophenyl -CO,CH3 2-aminophenyl H H

216 4-fluorophenyl -CO,CH3 2-methylphenyl H H

217 4-fluorophenyl -CO,CH;3 4-methylphenyl H H

218 4-fluorophenyl -CO,CH3 4-methoxyphenyl H H

219 4-fluorophenyl . | -COzCH3 4-(propanesulfonyl)phenyl H H

220 4-fluorophenyl -CO.CH3 3-benzo[1,3]dioxol-5-yl H H

221 4-fluorophenyl -CO,CHg pyridin-2-yl H H

222 4-fluorophenyl -CO,CH3 pyridin-3-yl H H

223 4-fluorophenyl -CO,CH3 phenyl methyl methyl

224 4-fluorophenyl -CO.CHjs 4-fluorophenyl methyl methyl
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internmediate 11. For the follow ng exanple ROa and ROb are each nethyl and
Ris (S)-(1- phenyl)ethylamno. FBFI BOCH3 CH3 O+ HNCaN/ -~1 NN
CH3 N Chwodpm@48 11 21 Reagents and Conditions: (a) Na(rOAT)SDBBH13FHOAC,
THF; rt 12 hr. F1 OFI O/ NCH3 b NCH3 N Chzi N~ CH3 ND H CH3 21 22
Reagents and Conditions: (b) H2; Pd/C, MOH 37 WO 03/024971
PCT/US02/30135 F~OOO0OFC NCH3 CH3 ¢c ONN NN+ NCH3 NH- CH3 NN
SCH3 22 N SCH3 23 Reagents and Conditions: (c) NaOH CH2Cl 2/water, rt 12

hr. 0 0 225 @ 2-iofkMeng F -COMNH; P N 0 ManindghRnyCH3 N iethy methyl
226 4-fluorophenyl | -CO,CHs 2-methylphenyl methyl methyl
227 4-fluorophenyl | -CO,CHjs 4-methylphenyl methyl methyl
228 4-fluorophenyl | -CO,CHjs 4-methoxyphenyl methyl methyl
229 4-fluorophenyl | -CO,CHs 4-(propanesulfonyl)phenyl methyl methyl
230 4-fluorophenyl | -CO,CH; 3-benzo[1,3]dioxol-5-yl methyl methyl
231 4-fluorophenyl | -CO,CHj pyridin-2-yl methyl methyl
232 4-fluorophenyl | -CO,CHjs pyridin-3-yl methyl methyl

The compounds which comprise the second aspect of Category Il analogs wherein R is
an amino unit, can be prepared by the Scheme outlined herein below starting with common
intermediate 11. For the following example R* and R™ are each methyl and R is (S)-(1-

phenyl)ethylamino.

21 22
Reagents and Conditions: (b) H; Pd/C, MeOH.
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N 'SCH3 SCH3 23 24 Reagents and Conditions: (d) NaH, DM, 0 Cto it, 2
hr. 00 NCHB DN~::> CH3 F\ / \ Na_ Ne F-* NNCH3 CH3 \N/ IN SCH3
S2CH3 2w@B/02Rgagents and Conditions: (e) Oxone(r), MOHCTHRORBOBSrt 12
hr. 38 WD 03/024971 PCT/US02/30135 OCH3 ONCH3 NHSF NNCF\ / \ NN
CH3 + H3C .."" f N NNH SQZCH3 1-13C~-." 5 210 26 Reagents and
Conditions: (f) toluene, 140 C, 12 hr. EXAMPLE 9 6
D net hyl am no- 2- (4-fl uorophenyl ) -3-12-(1-phenyl et hyl am no) pyri m di n-4-yl 1-6
, 7- di hydr o- 5H pyrazol o[ 1, 2- al pyrazol - 1- one F( 26 Pr eprati on of
4-di net hyl am no- 2-[ 2- (4-fl uorophenyl)acetyl] ne- 1- caH[i boxylic

C

aci d benzylF~este (23): To a sol ution\gf | /
2-[2-(4-fl ucetyl ]-4-oxo- p raZol i di ne-1 -car[l\)lox iN> acid benzyl
ester, 11, (3 &4 ~10 4l di | ami_fe,(10 nPxpfNa” 2Ma@pl ution, 20

)
mol ) in THE at roomt%:rr%?@(uré is a éed Na( QAc)3BH (3.1 g, 15 mmol) and
HOAc (0.6 g, 10 mmol H~ THe sdbtati oNi§ stirred 12 h nt hen partitioned

bet ween di ethyl ether and NaHCO3. TheS@Hueous | aye | vvg%\extract ed several

times with ether ard the organic |ayers conbined, NEd>sahd concent r at ed
in vacuo to a clear oil which was re-dissolved in ether and one equival ent
of ethereal HCl is added and a white solid fornms. The sa@Bid is collected by

filtration to Reagents and Conditions: (c) NaOH: CH;Cly/water, rt 12 hr.

CH; N /
N:>‘ / 6, \ 'I":>‘ N\c
—_—
A\

! N\ Hs
CHs

O
NN / /E
| N/)\SCHs - SCHs

24
23

Reagents and Conditions: (d) NaH, DMF; 0 °Ctort, 2 hr.

o) O
CHs N /CH3
N /

Fﬂ@ﬁ\:rﬂ} \CH3 ° N \CHs

' A\

N ah

A

.

SO,CH,

24 25
Reagents ana Conditions: (€) Oxone®, MeOH/THF/H20; rt 12 hr.
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afford the desired product as the HCl salt. Preparation of

1- (4-di nmet hyl am no- pyrazolidin-1-yl)-2-(4-fluorophenyl)-ethanone (22):

4- di met hywana3re491 [ 2- (4-f 1 uor ophenyl ) acetyl ] - pyrazol i di ne-HGTeesoboensi ¢ aci d
benzyl ester HCl salt, 21, (4.22 g, 10 mml) is dissolved in nethanol and
Pd/ C (100 ng) is added. The solution is then hydrogenated of a Parr(r)
Hydr ogenati on Apparatus 18 hours after which tinme the catalyst is renoved
by filtration and the filtrate concentrated in vacuo to afford the desired

product. Preparation of Q

1-[ 4-di net hyl am no- 2- (2- et hyl sul f anyl - pyri m di ne QN L
pyrazolidin-1-yl]- - (4-fl uorophenyl) - et hanone on of

1- (4-di net hy ayrezol Fdi n- 1- yNde- 2- (4- f1 uor O non\eH3 22, (2.5
g, 10 nmb &4l qropetNane (20 1d-) is ;added

2- met hyl sul | - pyTi nidi neCi- canpdny oride (3.7 @, 30 mmol ) fol | owed
by dropw se

on of a 1.0 N aque ol ution of Sodifum hydroxi de (35
m.). The m xturg/ i sNigorously 39 WO 037024971 PCT/ USO stirred at
roomtenperature ,Laaf 12 hours. The reaction is diluted w fh dichloromethane
(100 nm.) and washedsaaHn water (100 ni). The aqueous HE@le
back-extracted with dichloronethane (100 nL). The conbi nedg gani ¢ | ayers
are washed with aZ%aturated aqueous sol ution of sodium biCx {bnat e (100
m.) and brine (100 nL), dried, filtered and concentrated®in vacuo. The
resul ting crude materialghgniRithd EbRAtioRY & tofiehé,aao {d,12nhexane/ et hyl acetate
to 100% ethyl acetate) to atford the desired product. Preparation of
6- di met hyl am no- 2- (4-fl uorophenyl ) - 3- (2- net hyl sul f anyl - pyri m di n- 4-
yl)-6, 7-di hydr o- 5H pyrazol o[ 1, 2- a] pyE&AUPLﬂgone (24):

1-[4- Di met hyl g, ethylamlnol)pyrimidin-4-%l]-6,7-

pyri m di ne- 4- uor ophenyl ) - et hanone, 23,
(4.0 g, 10 mol) is disﬂbﬂﬂé&%ﬂ&%&gﬂmﬂ 280l ution is then added
dropw se via cannul atoa suspensi on of NaH (0.440 g of a 60% di spersion
in mneral oil gr.adual l'y
warmto 0 C duehd rﬁt' rm%r sd'm‘ﬁlu%% cﬂ gg'f'f‘g'%g’h%@ﬁkﬁy'w’ ¥rﬁmﬁﬂ%§ﬁ (sat. aq.)
(15 nl) .carbbglicdcid bereyi estet(21) rTeada wtutiorodr2-ehiueraphenvbacetfidrP*@oncent rated in
vacuo. The rl%%e-ﬂ%% HoRyl |9hébo'e§‘rﬁle%rt by t(@épanlm%a él{dadhét%ﬁd{hoamméhe

m xt ur e PEre hol { tratel 0 q % |n vacuo to
gi ve an 2M$0|U’ff¢m1@0¢7fffﬁ‘db” §H5@U@?m"%“P6[ﬂtLir? [s&dd W )qu'ié g et ﬁ’(/'(li acet ate
to 5% t 4ddo. 6t901(29&%oUEWHé’éoILabrC@ birteder hylrs &eetpartitned betaéértﬂledhw ¢therdesi r ed

product._ Preparat d th |
6- di rret L\lﬁ,ﬁﬁé Jl'r(e4aq|ufz%u8rla er was ef(sracéed (s;zveral t| gﬁ \évghu ther an e organlc ayers

A
4-yi ) - 6,cpmdinkg.diried. Brd gymarﬁ@tqg[lmvazucaqoﬁﬁeaw! whichgyas f% 9'8 01"9% efheg Bnc[}if\eon of
6- di met h%lu@éﬂerﬂ%f &néréal HCl is added and a white solid forms. The solid is collected by filtration to

f | uor ophen -3-(2-nethyl s pyri m din-4-yl)-6, 7-di hydro-5H pyrazol o[ 1
, 2-a] pyr%?%lt%igeﬁﬁg‘? prgéggas(ig Bé@éltlo mrol ) in THF: nethanol (150 ni of a 1:1

mxture) i s added dropw se a soI ution of 'Oxone(r) (potassium
per oxymonosul I;@I)Q'Ltlérgéf 13(4Qi|m§t9 |§mm60A )‘az'oﬁdMﬂT-WZ (ﬂfﬁﬁrdﬁh)enyl)mﬂaﬁmct ion is

stirred 1 hour at roomte ueous. Na extract
t hr ee ti@Bds 4@imethylamino-2-2- (rzr-)fluorophenyl)acetyl] pyrazoth\Ae-hca 5 e“% acid benz%ogste?ﬂ&

salt, 21, (4.22 g, 10 mmol) is dissolved in methanol and Pd/C (100 mg) is added. The solution is
then hydrogenated of a Parr® Hydrogenation Apparatus 18 hours after which time the catalyst is
removed by filtration and the filirate concentrated in vacuo to afford the desired product.

Preparation of 1-[4-dimethy|amino-2-(2-methylsuIfanyl-pyrimidine-4-carbonyl)-
pyrazolidin-1-yl]-2-(4-fluorophenyl)-ethanone (23): To a solution of 1-(4-dimethylamino-
pyrazolidin-1-yl)-2-(4-fluorophenyl)-ethanone, 22, (2.5 g, 10 mmol) in dichloromethane (20 mL) is
added 2-methylsulfonyl-pyrimidine-4-carbonyl chloride (3.7 g, 20 mmol) followed by dropwise
addition of a 1.0 N aqueous solution of sodium hydroxide (35 mL). The mixture is vigorously
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ethyl acetate. The organic |ayers are conbined, dried, and concentrated in
vacuo to afford the crude desired product which is used w thout further
purifi cat wans/esepar ation of PCT/US02/30135

6- di met hyl ami no- 2- (4-f1 uorophenyl ) -3-[ 2- (1- (S) - phenyl et hyl ani no) -
pyrimdin-4-yi]-6, 7-di hydro-5H pyrazol o[ 1, 2- a] pyrazol - 1-one (26): A

sol ution of the crude 6-

di met hyl am no- 2- (4-fl uorophenyl) - 3- (2- net hanesul f onyl - pyri m

| di - 4- fhhg B Gorldpr o o 1 PHARE Ofr@kdaciondd avteaamh ukiometndi (190 mPRr ed as

ereln apove
(452 nanawgshscmimmpien 19079 Sieasieqin b S e SRt SeTRlomeabe iy o e
M xt ur emi)s TheababinddordaH 16yefscare Washhdwitrsa satwalee daueguy Ibirt eivpdiy@dt ure and t he
?‘i' yem w?t}“?n‘é%%d LR Bthe ( TS@m[)e&}éhtfthﬁd bﬁzﬁédﬁu&tﬂaﬁedmwdcbd ethe G3RIING 1 | i ca

fexanes ord t I r 71

PCT/ USOgkdeonasrial mpuafpgroyen slica f1 heh?fleémﬁfh?“'&ﬂ?? "83#@% e'r‘?}é' %*\%‘?Sgt Sg?rﬁﬁ} ®bi ting
conpoungsirgLsiedtt.ng to the present invention have the general scaffold
having the formula: O Rl 11 ONN:)- ~JIJN N~i\ R the first aspect of

which relates to ether anal ogs having the fornula w wher ei n
R and RL uni Beparatoniet -Alepthdareiner 2t uaioPRPY A @ WWV'SUFAB{@VT' ‘NE)“' RR 233

j:]i: uor PE?%YA dp&ten%bszoua% é‘]pf(rjam%bwl 15 [Dlhuﬂ'lyﬁmhﬁm(zynet@gafany]_

4-f1uor %'W o garggnggﬁ%}?ragﬂ?@gﬂé(pla-igﬁuoﬁgewﬂf Sg?en%y% ﬁd' ({) 9o cyanogﬁé%ox§37239
4- f | uor gipdoedy in BHICY ardphErosojutior?id thed afldadoirappise vigl camdartpfalsuwpm #Hyl phenoxy
NaH (0.440 g of a 60% dispersion in mineral oil, 11 mmol) at —30 °C. The reaction is allowed to
gradually warm to 0 °C over 3 hours. The reaction is quenched with NH,C! (sat. aqg.) (15 mL).
The mixture is stirred at room temperature, then concentrated in vacuo. The residue is diluted
with tetrahydrofuran (250 mL) and the mixture filtered through Celite. The filtrate is concentrated
in vacuo to give an oil. The crude product is purified over silica (100% ethyl acetate to 5% to 10%

to 20% methyl alcohol/ethyl acetate) to afford the desired product.

Preparation of 6-dimethylamino-2-(4-f|uorophenyl)-3-(2-methanesuIfonyl-pyrimidin-
4-yl)-6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one (25): To a solution of 6-dimethylamino-2-(4-
quorophenyI)-3-(2-methylsulfanyl-pyrimidin-4-y|)—6,7-dihydro-5H—pyrazoIo[1 ,2-a]pyrazol-1-one, 24,
(3.9 g, 10 mmol) in THF:methanol (150 mL of a 1:1 mixture) is added dropwise a solution of
'Oxone® (potassium peroxymonosulfate) (24.3 g, 39.5 mmol) in water (100 mL). The reaction is
stirred 1 hour at room temperature, diluted with aqueous NaHCO; and extract three times with
ethyl acetate. The organic layers are combined, dried, and concentrated in vacuo to afford the

crude desired product which is used without further purification.

Preparation of 6-dimethylamino-2-(4-fluorophenyl)-3-[2-(1 -(S)-phenylethylamino)-
pyrimidin-4-yl]-6,7-dihydro-5H-pyrazolo[1 ,2-a]pyrazol-1-one (26): A solution of the crude 6-
dimethylamino-2—(4-f|uorophenyl)-3-(2-methanesulfonyl-pyrimidin-4-yl)—6,7-dihydro-5H—
pyrazolo[1,2-a]pyrazol-1-one, 25, prepared as described herein above (4.2 g, 10 mmol) and (S)-(-
)-a-methyl-benzyl amine (45.2 mL, 351 mmol) are dissolved in toluene (100 mL). The resulting
mixture is heated to 140 °C for 12 hours, cooled to room temperature and the solvent removed in
vacuo. The resuiting residue is purified over silica (1:1 EtOAc/hexanes) to afford the desired

product.
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241 4-fl uorophenyl 4-trifluoronethyi phenoxy 242 4-fl uorophenyl

2- met hyl phenoxy 243 4-fluorophenyl 4-nethyl phenoxy 244 4-fl uorophenyl

2, 4- di met W @lvesoxy 245 4-fl uorophenyl 3-N-acetyl anm nopheaaxyso2346B5

4-f| uor ophenyl 2-net hoxyphenoxy 247 4-fluorophenyl 4-nethoxyphenoxy 41 WO
3/ 024971 PCT/ US02/ 30135 248 4-fluorophenyl 3-benzo[1, 3]dioxol-5-yl 249
fl uorophenyl phenoxy 250 3-fluorophenyl 2-fluorophenoxy 251

fl uorophenyl 3-fluorophenoxy 252 3-fluorophenyl 4-fluorophenoxy 253

f1 uor ophenghie HIQF idHh AP ReRNE relddet ichitfittng esraphi@ty dccardg&mophenoxy 255

0
3-
3-
3-
3-fl uorophenyl 3-cyangphenoxy 3- enyl 2-trifluoronethyl phenoxy
257 3-fP§§WB%ﬁ@ ?]%ﬂg8@ﬁ?Pﬂ8¥%ﬁ%ﬁﬁ?wﬁaéﬁ§§®HQ258 3-f | uor ophenyl

2- met hyl phenoxy 259 3-fluorophenyl 4-nethyl phenoxy 260 3-fl uorophenyl

2, 4- di et hyl phenoxy 261 3-fl uorophenyl 3-N-acetylam nophenoxy 262

3

3

2

3

4
f | uor ophenyl 2-net hoxyphenoxy
fl
6

- 3 3-fluorophenyl 4-nmethoxyphenoxy 264
-fluorophenyl 3-benzo[ 1, 3] di ox -% Sre3-tri fl uoronet hyl phenyl phenoxy

66 3-trifluoronethyl phenyl 2-fluo oxy 267 3-trifluoromethyl phenyl

-fl uorophenoxy 268 3-trifluoronejhyl phenyl 4-fluorophenoxy 269
3-trifluoronethyl phenyl 2,6-diflgorRgphenoxy 270 3-trifluoronethyl phenyl

2- cyanophenoxy 271 3-trifluororet hyl phenyl 3-cyanophenoxy 272
3-trifluoromethyl phenyl 2-trif|udf6§EEhylphenoxy 273
3-trifluoronethyl phenyl 4-trifluoro hyl phenox

the first aspect of which relates to ether analogs having the formula:

[ n
L

wherein R and R! units are defined herein below in Table IV.

TABLE IV
No. R' R
233 4-fluorophenyl phenoxy
234 4-fluorophenyl 2-fluorophenoxy
235 4-fluorophenyl 3-fluorophenoxy
236 4-fluorophenyl 4-fluorophenoxy
237 4-fluorophenyl 2,6-difluorophenoxy
238 4-fluorophenyl 2-cyanophenoxy
239 4-fluorophenyl 3-cyanophenoxy
240 4-fluorophenyl 2-trifluoromethylphenoxy
241 4-fluorophenyl 4-trifluoromethylphenoxy
242 4-fluorophenyl 2-methylphenoxy
243 4-fluorophenyl 4-methylphenoxy
244 4-fluorophenyl 2,4-dimethylphenoxy
245 4-fluorophenyl 3-N-acetylaminophenoxy
246 4-fluorophenyl . 2-methoxyphenoxy
247 4-fluorophenyl 4-methoxyphenoxy

41



274 3-trifluoronethyl phenyl 2-nethyi phenox 275 3-trifluoro

4- met hyi phenoxy 276 3-trif|uoroneth5lphen§l 2,4-dinethylpheggicylggsnyl
3-trifl uowanstkyd7phenyl 3- N-acetyl am nophenoxy 278 3-tri fHQIowseesoisyl phenyl
2- met hoxyphenoxy 279 3-trifluoronethyl phenyl 4-nethoxyphenoxy 280
3-trifluoromethyl phenyl 3-benzo[1, 3]dioxol-5-yl The conpounds which
conprise the first aspect of the Category IIl compounds can be prepared by
the schene outline below utilizing intermediate 8 as a conveni ent starting

gg;g(rain?ls' angzc\c/)\?d );3{%?29 T I-’umm@@,meﬁg]l% ng;mzb{h,a]gz?xol;s O bz 8 27
Bocce Bocce /N-O b N&#d C\MICBZWWDQ? ¥g Re;aénts pen ?%ﬂhrrin g'lﬁb?r.
ggszzgwg THF, -78[C & mi|n. @fuBopheniBocce | NEWEoMRIX)( O3 3 Cbz Cbzi
e Neégcg:(eg_g) 631“\1 u|>E| Ullb% ffubpbpl’\e‘ﬁyp) d_ J{L')len3 ﬁh)ﬁidpﬂélﬁ@(yl P'XA ; Zi '[Zglgohr.
Reagents and conditi &%: |(d) Sdeprsphapdon 0 C i %Tyqrophgloxy, — HF

253 3-fluorophenyl 2 6-difluorophenoxy

254 3-fluorophenyl 2-cyanophenoxy

255 3-fluorophenyl 3-cyanophenoxy

256 3-fluorophenyl 2-trifluoromethylphenoxy

257 3-fluorophenyl 4-trifluoromethylphenoxy

258 3-fluorophenyl 2-methylphenoxy

259 3-fluorophenyl 4-methylphenoxy

260 3-fluorophenyl 2,4-dimethylphenoxy

261 3-fluorophenyl 3-N-acetylaminophenoxy

262 3-fluorophenyl 2-methoxyphenoxy

263 3-fluorophenyl 4-methoxyphenoxy

264 3-fluorophenyl 3-benzo[1,3]dioxol-5-yl

265 3-trifluoromethylphenyl phenoxy

266 3-trifluoromethylphenyl 2-fluorophenoxy

267 3-trifluoromethylphenyl 3-fluorophenoxy

268 3-trifluoromethylphenyl 4-fluorophenoxy

269 3-trifluoromethyiphenyl 2,6-difluorophenoxy

270 3-trifluoromethylphenyl 2-cyanophenoxy

271 3-trifluoromethylphenyl 3-cyanophenoxy

272 3-trifluoromethylphenyl 2-trifluoromethylphenoxy

273 3-trifluoromethylphenyl 4-trifluoromethylphenoxy

274 3-trifluoromethylphenyl 2-methylphenoxy

275 3-trifluoromethylphenyl 4-methylphenoxy

276 3-trifluoromethylphenyl 2,4-dimethylphenoxy

277 3-trifluoromethylphenyl 3-N-acetylaminophenoxy

278 3-trifluoromethylphenyl 2-methoxyphenoxy

279 3-trifluoromethylphenyl 4-methoxyphenoxy

280 3-trifluoromethylphenyl 3-benzo[1,3]dioxol-5-yl

The compounds which comprise the first aspect of the Category Il compounds can be

prepared by the scheme outline below utilizing intermediate 8 as a convenient starting material.

42



F/ OHEN' C(CH3)3 +1 e NLo C(C)3 iN~O NOCbhz CH Cbhz' 30 31
Reagents and conditions: (e) Et3N at 0 C RCO2H at rt; EDCl, CH2CI2; 0 Cto
it, 12 hrwoiB/d703/ 024971 PCT/ US02/ 30135 F F O N 0 _C( CH&)13uS0280135
"C(CH3)3 : Cbz H"IN 31 32 Reagents and conditions: (f) H2: Pd/C, MeOH;
rt 6 hr. F/ 1 a0 O0OC \ NC(CH3)3 N CCH3)3 + g_ ONO::>No NN
SCH3 XN 32 N SCH3 33 Reagents and Conditions: (g) NaOH CH2Cl 2/water, rt
12 hr. F/ 1 00 OO NCCH3)3 NO~C(CH3)3 ONOhFNN"N N "SC-3
SCH3 33 34

Boc_ Boc_

N a N
| — | 0
_N N

8 27
Reagents and conditions: (a) Os, CH2Clz, THF; -78 °C 20 min., rt 12 hr.

Cbz

Boc

N b N
| o — | OH
N N

Cbz”

Boc_
Cbz”

27 28
Reagents and conditions: (b) BHz:DMS, THF; -78 °C 40 min.

E}OH — :>* >\\C(0H3)3

28 29
Reagents and conditions: (c) (CHs)sCCOCI, pyridine, DMAP; rt 12 hr.

0

B H

N } >\\C(CH3)3 d \ll\l:>_0>\\c(cH3)s
Coz

29 30
Reagents and conditions: (d) SOCl>, MeOH; 0 °C to rt, 12 hr.

F
o] (@]
"~ " m 3
O
z:>_o>\\C(CHS)S : \O\/[L — rl\l:>—-o>\\C(CH3)3
- N
z OH Cbz”

31
30
Reagents and conditions: (€) EtzN at 0 °C; RCO2H at rt; EDCI, CH2Clp; 0 °C tort, 12 hr.

Boc Boc_

Cbz”
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Reagents and Conditions: (h) NaH, DM, 0 Ctort, 3 hr. 0 0 0 0 N C(CH3)3
NCCH3)3 N:)- N Fi F-CO \N\N SCH3 SO2CH3 34 35 Reagents and
Condi t i onw0 @Giop4skone(r), MeOH THF/ H20; rt 12 hr. 44 WO (R/TO@H/3d135

PCT/ US02/ 30135 OOOF N/ "C(CH3)3 F NOH \N\N SCQzCH3 O 35 36
Reagents and Conditions: Q phenol, base,OCto rt 1 hr. EXAMPLE 10
2-(4-FIuorophenyl)-6-hydroxy 3-(2-phenoxypyrimdin-4-yl)-6

7-di hydr o- SH pyrazol o[ |, 2- a] pyrazol - 1- one (36) Preparation of
4-oxo-pyr;zol'dine-1,2-dicarboxyllc aci dr ester 2- tert butyl ester
(27): 4-nmet} ] ¥razol i digne-1 2 dlcarbo* acfd 1- ben ester

2-tert-butyl (23 g nnDI) . I oronethane
(200 nL). The solutio ol H}@b and purge ij>%*ooxy *for 5
m nutes. Ozone gas_i s ssed t hr ough the sol ution H” deep blue col or
persists in the sofft i on (approx. 20 mnutes). The solution is purged with
oxygen and argon, andsthen charged with 40 nL of dimethylsulfide. The
cooling bath i's renoveg., aRdatdisndtiglsif) @paS MebRac At anbi ent tenperature
for 12 hours. The reaction solution is then concentrated in vacuo and the
resulting oil purified over silica (3:1 to 2:1 hexane/ethyl acetate) to

afford 13.5 g (56% vyield).of the desired ﬁ'\@ aspa V|scoBs cl ear oi
xylig acid 14penzyl ester

Pr epar atfhgp=ef 4- Bydroxypyrazolldlne 1,2-dicqg

2-tert- b @ est@r (28): Oxo py t' di ne- -trta i @) 1- benzyl
ester 2-tem er chg5+o : 15£6annnl) bs dissOTVed in

t et rahydr of uran (15§i§ET°and the s Non cooled to Y78 C A 5.0 M

sol ution of borane< thyl sulfid cotpl ex in et hepi(6. 24 nm, 31.2 nmol)
is added dropw se V|a syringe. AfteN Gk nut es af] 7 the reaction is

guenched by sl ow add¥tion of a saturated aqueous h Qﬂhof anmoni um
chloride (20 nL). The cooling bath is renpoved, and t

33
Reagents and Conditions: (g) NaOH: CH.Cly/water, rt 12 hr.

F
N )L\QC%k . N c)k‘chk
Il\l (0] F \ N

) [ ]
N/)\SCH;; N SCl
33 34

Reagents and Conditions: (h) NaH, DMF; 0 °Ctort, 3 hr.

0 e} 0 0
N JL\qomk i - $:3>_O)L‘q0%k
F N o) i L
N
I w /N
“ =
SCH;

34 35
Reagents and Conditions: (i) Oxone®, MeOH/THF/HO; rt 12 hr.

SO,CH,
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m xture allowed to warmto anbi ent tenperature with vigorous stirring. The
solvent is renoved in vacuo and the residue diluted wth dichloronethane
(200 ni).wohes/oswture i s washed with water (150 m -) and E@Arusvatedsaqueous
sodi um bi carbonate solution (150 nL), water and brine. The conbi ned
aqueous | ayers are extracted with dichloronmethane (200 niL), water (150 ni),
NaCl (sat.) (200 nL), dried over sodiumsulfate, filtered and concentrated
in vacuo to afford 4.66 g (93% vyield) of the desired product as a clear,

vi scous oil. 45 VI)06/024971 6CT/ US02/ 30135 Prepar ai on of

4- (2, 2-di met hyl pr opi oxy)p azolldlne 1, 2-dj a acid 1 benzyl

ester 2-tept-p edt af Fiptsr oxy pyra oxylic acid
1- benzyl er:t e rle/‘LV' ester B—M(% 42 Wy . A0 i s dissolved
in pyridine (22 nlL). /4-D net hyl am no- pyridine (10 is added fol | owed by
trimethylacetyl ch ide (1.63 nmL, 13.2 mmol). The gt ion |s stirred at
anbi ent tenperature f 12 hours. The cl oudy react{on xt is then
concentrated in va to afford a white residue. d hane (75 mL)
is added to the resi due®sfll the nixture washed with a NTaqueous
sol ution of hydrochlorkg acid (75 nL). The aqueous Iayer3|s extracted with
di chl oro-net hane (75 niL), the conbined organi ¢ | & rs washed with a
saturated aqueous sol utRegeensRAEeIEReESs((78 eﬁ‘?_)baswaiégor ¥s ni), brine (75
m.), then dried, filtered and concentrated in vacuo to afford the crude
product. The cr ude product is purgfigsipouer silica(4:1 to 1:1 hexane/ et hyI
0 .
2002 2) 4 Fimmonbersie b o2 bhensomhce AEE R B B5113. ! o2
4- (2, 2-di met hyl propi onyl oxy) pyragwadotii@el3ezar boxyl i c acid 1-benzyl ester
(30): 4-(2,2-Di methyl propi onyl oxy) pyrazol i di ne-1, 2-di carboxylic acid
1- benzyl ester 2-tert- butyl ester, 29, (1.76 g, 4.33 mmol) is dissolved in
met hanol (40 Prdparatiod of hexs-pyratdlisineclgbilicarbowyIis actd 1-bemey) epter dierbPude (3. 16
m, 43. 3. |721 dél %e@l? &g@z&ﬂ%%% d?éa%og({ﬂi% aEn@@%hﬂlfbs@rbw&tﬁ @sté‘ﬁBm tO room

t enper af g AT s stirring hour s. _g@b ?tl on tu“/é)‘g:
concent (23t%al 7P+ W&@Uéd'sﬁ%’e@“\ﬂ@ha’f@?ﬂt@”i (398 my-)-( /%OE' 'Y 'ﬁfooefd ?Re’ desired
product aﬁ& purfe&d Mﬂoxﬁ@h&or&&mr&fﬂesofdzomases ssebaddhroRghetpasaiuition pntibé deep blue
2-[2-(4-fluoro I

oyr azol i cgipr, ﬁ@rﬂg%lglrﬂﬁo%)?ﬁl (g%grox Zé%bn%feggrﬁ%teQXIbtm’nQQpré@d wK ¥kygen and argon,

4- (2, 2- awmenymepg@mn’@mpmwylmswlalﬂfeﬂen heeeoling batfy i farAvee 25d fhg squiRln 2 y |

eslt er, 3fdalet 4Mp@nt témé’e%atmwrhz hé;urdlﬁfeobawdm $alutidh is i earcomeh trietoin ¢ awo(rjna) y The
sol ution | vl , adde

dr opwi sé‘“@ﬁ‘ﬁ r%?’L'F?\&'Lp“” eﬁ1°é’er S(BIC%I éoﬁf’g Y hggg,%f%\yil déé f@r%ac i g?’/l al l owed to
war m t o yebipof the dgsecipradust 2srrvissovss fledie@il stirring 20 m nut es.

4- Fl uor ophenyl acetic acid (848 ng, 5.50 rrm)l) i s added., After stirring for

5 t th t t . | ut
of 1ot hyi - o PSreRA VRN TSRy B RPNy e foaRafor e 20, 11 O

di chl or el 5%6(26214 Okg-pyrablfiiinai ir@dicaatioxdic 20d 1=ﬁ$ezyf ester Riterhibutyl egdpl 8lved to stir
and gra ?l | {5, %’amra Qiids Q08 i %Wd%?%r&%ﬁ[) and tm&ruﬁon (;UB%d tJ%G’U @an I's
washed a ueous sol ut 9 r)] 5: 8orrb| ned
aqueous 50M solutlon of borane-dimethyl sulfide complex in ether (6 24 mL 31.2 mmol) is adde

dropwise via syringe. After 40 minutes at —78 °C, the reaction is quenched by slow addition of a

saturated aqueous solution of ammonium chloride (20 mL). The cooling bath is removed, and the

mixture allowed to warm to ambient temperature with vigorous stirring. The solvent is removed in

vacuo and the residue diluted with dichloromethane (200 mL). The mixture is washed with water

(150 mL) and saturated aqueous sodium bicarbonate solution (150 mL), water and brine. The

combined aqueous layers are extracted with dichloromethane (200 mL), water (150 mL), NaCl

(sat.) (200 mL), dried over sodium sulfate, filtered and concentrated in vacuo to afford 4.66 g (93%

yield) of the desired product as a clear, viscous oil.
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| ayers are extracted several tinmes with dichloronmethane (50 nL) and the
conbi ned organic |ayers washed with brine, dried, filtered and
concent r av@b3im4o7acuo. The crude product is purified over PES0ea0132: 1 to
1: 1 hexane/ethyl acetate) to afford 1.71 g (91 %yield) of the desired
product as a white solid. Preparation of 2,2-dinethyl-propionic acid
1-[2-(4-fl uorophenyl)acetyl]-pyrazolidin- 4-yl ester (32):
2-[2- (4-Fl uorophenyi)acetyl]-4-(2, 2-di met hyl propi onyl oxy) - pyrazol i di ne- 1-
car boxylic nE r!ufn@r‘?&‘f?#{z XdiinSthylpPobior(yloxyibyeazoliiBé1 aaidajbaxglicicbbl ved i n
(40

met hanol The 6 03/ 024971 BCTL. shed with
ni t rogé??“&ﬂcfst?ﬁértg'éauw ?fﬁeééﬁﬁ 4&%‘15&(?@%%28'}9 e dgﬁ%@)‘ %%5 “be aIlaés;lrt%allactl on
flask 4- ﬁrtsijtyrésﬁéi 28, JIor20hG l4yl,0a1mql)oto«hﬁtoaﬂsﬂbu§irpei(ltlcmee(22|r’ﬂdsi)sr4 ﬂ)'”@thﬁ‘ﬁ@ﬁﬂ'er e of

hydrogen . as 10 & LY B EH% tnfrjhﬁﬁllécétﬁ cmbﬁa%fee@ls ?«M_th MhinbIRIRTR rédetort he
reacti ol eg)i’ e RIPERY Cel

acet at eis (stirom aﬁﬁmbleﬂiﬁ@“ﬁqrﬁlﬁt’fﬁ&f 82 ﬁ%“r% oﬁ“@éﬂ“?%ﬁe@ﬁ"op H"Wﬁ Ezhe[ngco%ewat%oe%

(98% yi @lcdd to%fffortdfbaNhltd@é?dlduédDiﬁiﬁI&dmhaas (78 rhig s &okd t. theesiger andithen of

o A B oAb A pasel ko
sol ut i oextratte@ wih dld]lcprg-[rrlﬂhan@ﬁ@ rmL&,ﬁhq;cogﬁo]ngd organic layers washed with a saturgéa%

1- [2 (45 ({]uleU %liajh&wfln)aamwslmmwa@&m @l )Nbrihey(75 @E), Bien AR, filerk@ andry, 1. 79
chl or onet

h 1
2 et hy PBGPTGHSN GED PR A TORes prgcebiggurted oserglioattt 9
f ol | owett1 Ibgxateiepwi aetatedlthi affprdr 760 (88% led)\Pfé'@ﬂf@é'iﬁéj REQAUGAS GrPISGH VSERYS Gl
hydroxide (6 nL). The mixture is vigorously stirred at roomtenperature

for 12 h Th t di | ut ed g
Wg;hed WO;J Lsﬁmpégat%gggﬂ-lé)zn dﬁ@y%gggm&y;@y&zoﬁ émsacﬁ%%& fc%%{c('?gerv{%y an

di chl or gseei @a)ne4.(2250mﬂe)chylpmem¢@dmwamidnoe-gardlqardoayle egd &benzyipsieedtafrt h a
?ﬂ(’i‘; urat g&}ﬂ tgr ﬁg’e@ ggo ﬁ%ﬂ mmol k d% e rhétﬁgﬁopgl@?ﬁﬁ afife Q&atloﬁ@%lm tb ﬁe (25

cen ratedln va eresutln 3
mat er i aI’C i §h|qmyrqmquéei(3o1\6€mL éi?' B imgep!) (s adiethernias ae reacaitf’@ta%ﬁ“@df % et hyl

acet at e)oo}rf]teﬁﬂ sratufk 44 oRBiué &ﬁnn@q@}ﬁb@b dheokadtbe saédh isedng@enoaediy va@loa br.own,

b a1 AT 15 P Do) A P AT AR FRFAT ST Sranie oo 5o o 1
H, 5H pyrazol o[ 1, 2- a] pyrazol -2-yl ester (34): 2,2-Di net hyI propionic acid

1-[2-(4-fl Ump?%&?;ﬁ%'n)o%% gj f]uozolc(hlgﬁymg@qm(gmdlm@mmpmpwnlyarxﬁ)- car bonyl) pyraz
ol i-din-4- ik 2 % h) ghyf é)oY\qox raﬁﬁdr(e-

Thi s soPMlaiZelrF"nes1'Fﬁré’ﬁx!d'&GéH 1oheab\we§@f 3\71 Cafin i ENYPEOPIPNE D, é’?)@hsu on ' of NaH
(29 Ny QicamoRfidasl $4®6xﬁ§l Sfer,i30 (mm 4@ nohdl) is Bisstb@d imdidhjoranethaBd (21@L)The

reaction is allowed ed? (g‘rcaanlaéque)tf}{/ka\ﬁlfn@f{rﬁrg 58‘F'h &PMﬁ{opéd&QldFocpwsIb@ s{]rﬁ'@ﬁt' on is

quenchedNe fR'¥HP" §-#08] els stirred at room
t enper atrae eold bétk is rempcdrend e cerciian allgursiio Wahie reqid fegperause 319 QrHe wi t h

tetr ahy@ﬁr‘%é’ﬁ@t’ﬂmﬁ@@ mﬁluﬁbﬂeﬁyﬁi@eti@a&ﬁ g48 nid, l150 bl X ihadaled hAfEe iirtig for The

T Isl LL?;[ ?n@ﬁe%%ﬁg%%lnga%ggré lgtransﬁarred via c%nﬁl% 40 a QLIS Pbl]hyl 3T(Qe crude product

dimethylaminopropyl)-carbodiimide hydrogen chloride in dichloromethane (21 mL) maintained at 0
°C. The reaction is allowed to stir and gradually warm to room temperature over 12 hours. The
reaction is washed with a 5% aqueous solution of Na,COs (2 X 50 mL). The combined aqueous
layers are extracted several times with dichloromethane (50 mL.) and the combined organic layers
washed with brine, dried, filtered and concentrated in vacuo. The crude product is purified over
silica (2:1 to 1:1 hexane/ethyl acetate) to afford 1.71 g (91 % vield) of the desired product as a

white solid.

Preparation of 2,2-dimethyl-propionic acid 1-[2-(4-fluorophenyl)acetyl]-pyrazolidin-
4-yl ester (32): 2-[2-(4-FIuorophenyl)acetyl]-4-(2,2-dimethylpropionyloxy)—pyrazolidine-1-
carboxylic acid 1-benzyl ester, 31, (1.71 g, 3.86 mmol) is dissolved in methanol (40 mL). The flask
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(100% et hyl acetate to 5% to 10%to 20% net hyl al cohol/ethyl acetate) to
afford 87 ng (30% vyield) of the desired product as a yellow solid.

Pr epar at | w0 @f02®72- di et hyl - propi oni ¢ aci d 6-(4-fl uor opherpdTysS028@38¢€t hane-
sul fonyl - pyri m di n-4-yl)-5-0xo0- 2, 3-di hydro-1

H, 5H pyrazol o[ 1, 2- a] pyrazol -2-yl ester (35): 2,2- D nethyl-propionic acid
6- (4-fl uorophenyl)-7-(2-met hyl sul fanyl - pyri m di n-4-yl)-5-0xo0-2, 3-di hydr o-
1H, 5H pyrazol o[ 1, 2- a] pyrazol -2-yl ester, 34, (96 ny, 0.217 mmol) is

di ssol veidflishedWitromitdgen Bnd éhargel )with ToPe paiatiiumionaners (300 olge dTHeoeR @ fleakl a

sol uti ong Qﬁrr §vﬁ%o%lg&q&%ﬁ%e%uﬁgﬁr%et(ﬂ-étlz]ogfgue%fofhy(%c@en@% jot ¥ hOl.pS 5I’21% mm' ) in

chl or of or ropw se to Eensmn " WO

03/ 02497f!?3'P@‘f'P5iDSQ it y¥aEen ane hetTpashon Tte e thapuch 263 B?C%“tehfdiﬁwg wi 'E‘ hen at
room ten@w adetat@(m@mL)LZTHmmrase is ddneentratetl dvvacad toraéford 1r1(8@(198%|91elspdflﬂte| on is
washed with g.) (2 X 15 nL). The |l ayers are separated and the
aqueous ?eg J\la%lﬁ acatstg'%w%th chloroform (2 X 15 nL). The conbi ned organic

| ayers are washed w th NaHCO3 (sat. aq.) (20 nL), dried, filtered and

concentrat ed Pr@py@ﬁ&poftz)z ai‘nfe(ﬂml-pmldm dciBYq2- Mtfﬁioebpr@ﬁylyabetquSI red product
as a yellowoil. Pre

2 (311wt rB R Ry Bopa U eReg (3R 134 Seoner 22
di hydr o- Girefaypecpiainia[aiid 2 -[2)4fuospbénylacetyikpyrafidin-A-ybestant 320 #26fng, 1.79 mmol)

2, 2-di maﬁm 'E%|v BE}]%?‘ER%‘}E@% zgddgc]'i %?hethlylsulfonyl R%” é?ulj]lr)e -4 c?rborg/l chlorlde 676 mg 3.58

f1 uor opheny 0X0- 2 hyl_dr o-1
H, 5H pyr@ﬁ'@l) @[l%Nezi-by;Q]O@ylﬁgfgqhtjozl_cxf,p 1@ @ueO@golubwfﬁﬁdlur@hm dﬁt‘ﬁ)m} YeTHE (1
n) i S Sﬂn&Wré’s Gigoroudiyadtindd bitbém &enpelatiié fon1Diourss Athi teacidna diluat evith n THE (1 nbL)

at 0 JJ? r?ne)e L%_n%ﬁzg r%r_ﬁaﬂg'%asﬁ tﬁ%a@Pgszn tﬁea’%qtuleaﬂ |a°gfel\‘_l§é§éﬂ< e%actédoom

terrperat e rea 1on i g.) (500
pL) . Thewithdichiorgragihamic x2ume)- |T§eémm@dt0rgaﬂlééﬁyﬁrﬁ arﬁa\ﬁ%e%w@ﬁ@@t% due di I ut ed

t a;<en gpadu@o@tsbwhona&@&ﬁ@rﬁ bicdrbondtd (25 mLjhdpBhe! 26 @L)] Bietydiadredandl t h wat er (20
mL an a 5%

[ s are
ext r act efPif rﬁt%gf'h‘wu eé?sé'ﬁlﬁ%grn}rr‘r‘%Tatgrhag's@%m ? %%"'g%ﬁqq%%rle?h?rfl |t ered
and concagetatestp d60% ﬁthvla@a@te) tprafforslrGié eng 8:G56 Visld) of sherlesired REeuphas @ P&, ca ( 100%
ethyl acgiRl&oi to 5% to 10%to 20% net hyl al cohol /ethyl acetate) to afford
9 my (21 %yield) of the desired product as a yellow solid. 1H NWVR (300
MHz, CDCI3) 8 8.43 (d, J =5.2 Hz, 1 H, 7.46 (t, J =7.8 Hz, 2H),
7.31-7.27 (mPi@phratign 412 z-d;melhyt-psapibmdzacuz6+X4-f|t7or@3he(rlyl) 712m®1y®ulﬁanyl-2|—|) 6. 80

( d, ‘J ;yrg'n g'émyiég% gﬁ%){dp% @ gH %&E&oloﬂ_@%pﬁ@:ol% )H)estepf(ﬁ)?’ Z(ZlemétNhg- 12. 4

caI cd foPrOPIQFEQ-ﬁ_ -ﬂemenwmetnb%@net%u'mwmwﬂnz*@eé Ca"ﬂ‘?l"ﬂ) %%@@H'Lﬁ'% can be
used to @é’t&p@r @o@@f{geolesymhbl) lsarhabIMSn OHF tehvaL)f rrhistsolaa:pes:mwemmeedmpﬂse is

Cl-4 al k f di o/ 2 IV,
a ggannyﬁgalae%%{)%gsﬁ\ oéh ?Qm If%tGSA sgeﬁsloﬁr}l Jnﬂ&r%f&?%“i%t ma atl—?@e

for exanf foce ure alfows the
f or mul at 2. The reastiemid blilowgd & M@d@ga”wwawg to %r&@@gé heyrs. cﬁlee"g@ﬁﬂyn Brvenciscce ::: >oc

with NH,C! (sat. aq.) (1 mL). The mixture is stirred at room temperature, then concentrated in
vacuo. The residue is diluted with tetrahydrofuran (50 mL) and the mixture filtered through Celite.
The filtrate is concentrated in vacuo to give an orange oil. The crude product is purified over silica
(100% ethyl acetate to 5% to 10% to 20% methyl alcohol/ethyl acetate) to afford 87 mg (30%

yield) of the desired product as a yellow solid.

Preparation of 2,2-dimethyl-propionic acid 6-(4-fluorophenyl)-7-(2-methane-
sulfonyl-pyrimidin-4-yl)-5-o0x0-2,3-dihydro-1H,5H-pyrazolo[1,2-a]pyrazol-2-yl ester (35): 2,2-
Dimethyl-propionic acid 6-(4-fluorophenyl)-7-(2-methylsulfanyl-pyrimidin-4-yl)-5-oxo-2,3-dihydro-
1H,5H-pyrazolo[1,2-a]pyrazol-2-yl ester, 34, (96 mg, 0.217 mmol) is dissolved in chloroform (2
mL). The solution was cooled to 0 °C and a solution of 3-chloroperbenzoic acid (117 mg of ~77%
purity, 0.521 mmol) in chloroform (3 mL) is added dropwise to the yellow suspension. The
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a 28 37 Reagents and conditions: CH3l, Ag20; DW;, dark, rt 12 hr. EXAMPLE
11 Preparation of 4-methoxypyrazolidine-1,2-dicarboxylic acid 1-benzyl

ester 2-twxo3/oburyl ester (37): 4-Methoxypyrazolidine-1, 2-miTeesoboansi ¢ aci d
1-benzyl ester 2-tert-butyl ester, 28, (2.55 g, 7.91 nmmpl) is dissolved in
di net hyl f ormam de (40 mL). Methyl iodide (1.97 nm, 31.6 48 WD 03/024971
PCT/ US02/ 30135 mmol) is added followed by silver oxide (3.67 g, 15.8
mmol ). The flask is cover with foil and stirred for 12 hours in the absence
of i ghtreacTB@srs@r@éatdtOHC fBrthllire thén f aaoiredmperttoredorti@rogrg5Theryglow-caibred mi xt ur e

t d |
ot 11 e o SBY Fuvbsts (ANRLEERRER Al A hE R aikauRs nhfd O
dried, fddueasdayenmtiadehwtrahlosfam @ X 15\naéu6hec @mamfee‘) Pf@arzc eyerg aled¥AiSH el d) of

the deS'vt‘/@uq\ldecQﬂl(gCaE aa§ (2® rNqudr@w,fntsrle@aﬂid @htentrdib@insacone atisrp 8¢ ngg48%Cat egor y
11 anal o ol ds having the R2 substituent at the

6- p05|tﬂﬁ%%6¥$?a@“f9P@Q%§8fiy%bgf%yrazol 1-one ring system conprise a
carbonyl unit selected fromthe group consisting of -(CH2)j CO2R10;

- (CH2) j 0002R arﬁ%ﬂ%&o@:}lgnylﬁ@ﬁydrofﬁ@)ﬂf@ggﬂ(nﬁiﬁ)cﬁn-4%3(78I n RIO is
the sane as de |ned her ei n above. ?1 9 3 Q Ea og
accor di ndjhydsoiHeyezelohR-gloyeze!- %?“Tfé’(?)em P clf %acgm? Hﬂ pFO(WOHJﬁ P 63 O N(R10) 2
R N >to fIdUropH@iy}\)-@@mefﬁabé sulfeihyli-pyrintidis tHya b @so-2 R alipdres HEH-pydzslolgpect of t he
presen I nven a I‘
TABLE VI §PY@° Helsle gg ﬁwmﬁgp ! (Ejrg’l"ﬁg‘b gﬁﬁg\ﬁp "g'ﬁ 8(’%9@%3&? %?Ohgt@ﬁ B 2ep "o
4-f | uor ogrldeimyphedoldte mmoTrrtEpm@nyat (i phiest qOﬁhny batplls remsged@nf’ Fhfd?%%ﬁvfé at ©
2y|am gggﬁ%ﬁﬂ%&}zm%@l’?{;@rﬁ%r W hodr Yihe réé%ﬁ’or?‘ls (ﬁdebl@feeﬂ/hlﬁ?NMJCl Zsatrat hydop henyihe nor phol i n- 1
- u en en
4- et h OXVB‘H@HWIX lll{,g %qepﬁatg_ga 19 |v¥0Lg)§?d efrff,SI ug Ia?thedr}al?en%b in gtﬁ)ﬁ aé&té’ul: ng opheny|
4- ( pr opames mhbedytiohplhmyéd withy yeier] (Rhmi)-apd a 5% aqueous Na,COs; (20 mL). The

combined aqueous layers are extracted with ethyl acetate (25 mL) and brine (20 mL.), dried,
filtered and concentrated in vacuo. The crude material is purified over silica (100% ethyl acetate
to 5% to 10% to 20% methyl alcohol/ethyl acetate) to afford 9 mg (21% yield) of the desired
product as a yellow solid. "H NMR (300 MHz, CDCl,) 8 8.43 (d, J = 5.2 Hz, 1H),7.46 (t, J=7.8
Hz, 2H), 7.31-7.27 (m, 3H), 7.19 (d, J = 8.2 Hz, 2H), 7.03 (t, J = 8.6 Hz, 2H), 6.80 (d, J=5.2 Hz,
1H), 5.41 (br s, 1H), 4.82 (m, 1H), 4.23 (d, J = 12.4 Hz, 1H), 3.95-3.85 (m, 2H), 3.76 (dd, J=12.4,
4.4 Hz, 1H); HRMS m/z calcd for C2oH1gFN4O3 (MH") 405.1363, found 405.1365.

This procedure can be used to prepare Category Ili analogs of the first aspect wherein R®
is C4-C, alkyl. Conversion of intermediate 28 to an Intermediate of Type IV, for example, the

methoxy analog 37, by the following procedure allows the formulator to assemble 6-alkoxy ring

analogs of Category lIl.

Boc Boc

N a N
l OH —> | OCH;
_N N

Cbz cbz”

28 37
Reagents and conditions: CHsl, Ag20; DMF; dark, rt 12 hr.

EXAMPLE 11
Preparation of 4-methoxypyrazolidine-1,2-dicarboxylic acid 1-benzyl ester 2-tert-
butyl ester (37): 4-Methoxypyrazolidine-1,2-dicarboxylic acid 1-benzyl ester 2-tert-butyl ester, 28,
(2.55 g, 7.91 mmol) is dissolved in dimethylformamide (40 mL). Methyl iodide (1.97 mL, 31.6
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288 4-fl uorophenyl 3-benzo[1, 3]dioxol-5-yl norpholin-1 -yl 289

4-fl uorophenyl pyridin-2-yl norpholin-1-yl 290 4-fluorophenyl pyridin-3-yl
nmor phol i nwD-08/024291 4- f | uor ophenyl phenyl piperidin-1-yl PA20S02/30135

4-f| uorophenyl 4-fluorophenyl piperidin-1-yl 293 4-fluorophenyl

2- am nophenyl piperidin-1-yl 49 WO 03/024971 PCT/ US02/ 30135 294

4-fl uorophenyl 2-nethyi phenyl piperidin-1-yl 295 4-fl uorophenyl

4- et hyi phenyl piperidin-1-yl 296 4-fluorophenyl 4-nethoxyphenyl

pi per i dhmq-oi) i¥hdded Bfiodsdd %Wep&h@‘(s l67 4; (58 apameme fbsiy toveheithybil gidper i di n- 1

-yl 298 'l b d 9
4yfluor8t6ﬁ*€ﬁ?lj%r2 PSEY%G?mVﬁ%éﬁbéﬁsﬁ“hg%ggqéméﬁﬁghgg%hg?g%%%ﬁgoqﬁgr|d|n 3-vyl
pi per i diThe thixtire is30rtedividorausly efyhem yampsrasiig P”dpfiltS@Fi Hyough gpgp of é

4-11 uor ﬂlﬂgt%'%’\kas‘ﬂﬁeé WOLABNE Rt 50 RiLPEINa 150 i) dn&Daneﬁedféru@bmphmw in
2- am nopheny

erazin-1- 2- met.hyi phenyl
pi perazW?F“?-t?/P 0”33}58 ﬂ19r7f°11¥5¥@6f1'gﬁ§?3"ﬁd ﬁ@?‘f’ﬁ?gﬁ) Cﬁﬁab%"?az. n-1 -yl 306
4-fl uor ophenyl 4-net hoxyphenyl piperazin-1 - 307 4-f | uor ophenyl

g égaggﬁgegfl 8”&{0)1@9{‘;1@& of Eétggd’r?ﬁl'aﬂalégs)&lelate@@ﬁs,céﬁcfldsuﬂm {h@wlsubstutuent at

oro i n- 2-vyl
pi per azithe-6pposifion oFhepuazp oue?r%@ﬁ%aey -owmgav%ef@cwpr%?sg unf'%gl tgs Y
descri bedmhes ot epeithg of hengmaHu«eHi)pcom%pmzm@ouw%oampbls i ncl uded
thin t flrsStod 5. t i wher ei n
Wt hi r(glt?bé,gpol RJZIQ u)ﬁ Svﬁ%?e n 190 s G sI%QB %gzn% ﬁ&gﬂ '59@/%5 BhoRklimitRGdxafipRIbf i

the 0-p i nt er Is removed during the sane
st ep mhmohnddeXPWéwi(FBsﬁﬁﬂqa%@dﬁﬁ@a@@%ﬁW Pﬂmeﬂﬁmuaexanple t he conversion
of 35 to 36. For the anal ogs of the second aspect the follow ng procedure,
as outlined below, is use to pregpare theoanalogs wherein one of the

6-position R2 unit is a carbony unlt |bed herei n under the second
aspect of Category Ill. The foll g sc e glns wth internediate 11
OO0 a

Table VIl illustrates examples of this aspect of the present invention wherein two R" units are

taken together to form a ring.

TABLE VII

No. R R R™ ring
281 4-fluorophenyl phenyl morpholin-1-yl
282 4-fluorophenyl 4-fluorophenyl morpholin-1-yl
283 4-fluorophenyl 2-aminophenyl morpholin-1-yl
284 4-fluorophenyl 2-methylphenyl morpholin-1-yl
285 4-fluorophenyl 4-methylphenyl morpholin-1-yl
286 4-fluorophenyl 4-methoxyphenyl morpholin-1-yl
287 4-fluorophenyl 4-(propanesulfonyl)phenyl morpholin-1-yl
288 4-fluorophenyl 3-benzo[1,3]dioxol-5-yl morpholin-1-yl
289 4-fluorophenyl pyridin-2-yl morpholin-1-yl
290 4-fluorophenyl pyridin-3-yl morpholin-1-yl
291 4-fluorophenyl phenyl piperidin-1-yl
292 4-fluorophenyl 4-fluorophenyl piperidin-1-yl
293 4-fluorophenyl 2-aminophenyl piperidin-1-yl
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N 10N:>

THF; -78 C 1 hr.

~q NI wWed249710Hd Cbz"I N Cbhz'

p- ni tror phenyl
/ NO NN OO -
(c) norpholine,

chl or of or mat e,

CH2Cl 2,

rt 1.5 hr.

CH2Cl 2, pyridine,

OH Cbz N CbzN 11 38 Reagents and conditions:
50 WD 03/024971 PCT/US02/30135 F F\ O

0 ClI

(a) BH3: D\V5,
\ OO0/ b/ N
b

N 38 39 NO2 Reagents ancciovsieticss: (b)
_ hr, rt 12 hr. F F ¢
1 -OiN~-Chz'N Cbz 39 N2 40 Reagents and conditi ons:

FF\ OOOO NN I

/[ NN/--\ 0 1~0

[-O~~ H'IN CbzN 49 41 Reagents and conditions: (d) H2, Pd/C, MeOH., rt

2.5 hr. F\ Ot 7T 4-fiuoropheny! 2-methyiphenyl piperidin-1-yl
295 4-fluorophenyl 4-methylphenyl piperidin-1-yl
296 4-fluorophenyl 4-methoxyphenyl piperidin-1-yl
297 4-fluorophenyl 4-(propanesulfonyl)phenyl piperidin-1-yl
298 4-fluorophenyl 3-benzo[1,3]dioxol-5-yl piperidin-1-yl
299 4-fluorophenyl pyridin-2-yl piperidin-1-yl
300 4-fluorophenyl pyridin-3-yl piperidin-1-yl
301 4-fluorophenyl phenyl piperazin-1-yl
302 4-fluorophenyl 4-fluorophenyl piperazin-1-yl
303 4-luorophenyl 2-aminophenyl piperazin-1-yl
304 4-fluorophenyl 2-methylphenyl piperazin-1-yl
305 4-fluorophenyl 4-methylphenyl piperazin-1-yl
306 4-fluorophenyl 4-methoxyphenyl piperazin-1-yl
307 4-fluorophenyl 4-(propanesulfonyl)phenyl piperazin-1-yl
308 4-fluorophenyl 3-benzo(1,3]dioxol-5-yl piperazin-1-yl
309 4-fluorophenyl pyridin-2-yl piperazin-1-yl
310 4-fluorophenyl pyridin-3-yl piperazin-1-yl

As described herein above, the procedure for preparing compounds included within the

first aspect of Category Il encompasses a final step wherein the O-protecting unit, infer alia, —
C(O)C(CHs)s is removed during the same step which adds the —OR® unit to the scaffold, for

example, the conversion of 35 to 36. For the analogs of the second aspect the following

procedure, as outlined below, is use to prepare the analogs wherein one of the 6-position R? unit is

a carbonyl unit as described herein under the second aspect of Category 1l

The following scheme begins with intermediate 11 prepared as described herein above.

T

Reagents and conditions: (a) BHa:DMS, THF; -78 °C 1 hr.

cbz”

11

38

50
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/| NN\O)-N/ F HOO 41 e/ NNO +0NOOC N INO \NO\ 42 18
Reagents and conditions: (e) IN NaOH, CH2Cl 2. 51 WO 03/024971

PCT/ USO2/ 8@1Bm249%11 OO N~ - ON Ne ~.~ F N O O N NPay/hsow3d3543
Reagents and conditions: (b) NaH THF, DMF:. -10 C 1 hr, 0 C 2 hr. EXAVPLE

12 Morpholine 4 carboxylic acid
6- (4-fl uorophenyl)-5-0xo0-7-(2-phenoxypyri mdin-4-yi)-2,3- dihydro-1H
5H pyrazol of 1 2-al pyrazol -2-yl ester (43) Preparation of

2-[2-(4-11 yqQrophenyl )acetyl]-4-hydr oRy- azol i di ne-1-carboxylic acid
benzyl ester @ o m 0

2-[2-(4-Fl uorQpbs acetyl ] -4-0xo- pyr i = arb&x*y@ic aci d benzyl
ester, 11, (1.0 g, Z.Qﬁ by is dissol ved injéli/lf}-s@ mL))=and the sol ution
cooled to -78 C. A % Q sol ution of bor ane-ci% yl sul corrpl ex in
ether (1.2 nm,, 5.61 Pﬁml) i s added dropw se. ter 1 hourNaf/ -78 C, the
reaction is quenched by slow addition of NHACI (sg§. aq.) (10w\g}). The
cooling bath is t het renoved, and the mixture allowed to warmto room

t enper at ur eRaigdts ant gaRItLrs: (b)gkritophang chidifernTElECH: Sl raiding SGCilHr $a2ko and t he

residue diluted with water (50 nL). The m xture is extracted with ethyl
acetate (2 X 100 nlL), dried, filtered and concentrated in vacuo to give a

F
ellow F
y \©\i ) — m ) /——\
0 ' c N >—N O
N 5 |:>-o \__/
N _N
Cbz” Cbz
39 NO,

Reagents and conditions: (c) morpholine, CHzClz, rt 1.5 hr.

F F
i AN i A SN
\©\/U\ >’N o 49, \©\/U\N N °
D o
N

H/

40

Cbz”

40 41
Reagents and conditions: (d) Hz, Pd/C; MeOH:, rt 2.5 hr.

F
O U WL v
N >\"N °
-~ .
u e, N}}—N

|
+ 0 N
(0] Cl
B
1O e
Y
N (@)

42

H / \

@)

18
Reagents and conditions: (e) 1N NaOH, CHzCl..
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oil which is purified over silica (1:1 to 1:2 hexane/ethyl acetate to 100%
ethyl acetate) to afford 731 ng (73%vyield) as a clear, viscous oil.

Pr epar at | w0 @f02®7)i 2- (4-f | uor ophenyl ) acetyl ] -4-(4-nitro- phaauxyswaswoayl oxy) -
pyrazolidine-1 -carboxylic acid benzyl ester (39):

2-[2-(4-Fl uorophenyl )acetyl]-4-hydroxy- pyrazolidine-1-carboxylic acid
benzyl ester, 38, (366 ng, 1.02 mmol) is dissolved in dichloronethane (10
m.). The solution is cooled to O C and p-nitrophenyl chloroformate (411

ng, 2.04 mmol) is added in one portion. The solution is stirred at 0 C, and
pyridine (198 IiL, 2.45 nmmol) added. Stirring is continued at 0 C for 1
hour followed by stirring at roomtenperature for 12 hours. The reaction

is diluted with water (40 nL) and extracted with dochloronethaye—(40 m) .
The organi .yer(%s washed with 0.5 N NaCH X 40_mL)., The_gonmbiced
aqueous |l a arel  back- extnact ed_extya @ i t hane/ (30 nlL).
The conbi ned organ|§ I ¢'s ake52 WO 03/ 0229 507/ 30135 washed with

brine (30 nm.), dJed~filtered, and concentrated in vacuo. The crude
material is purifijed over silica (3:1 to 2:1 to A7 ®™exane/ethyl acetate)

to afford 462 ny % yiefd) of the desired proLuc asfayhite foam
rpl?\ @ carboxylic acid 1-benkylgy honyl - 2-[ 2- (4-
pyT aZol i di n-4-yl ester (40):

Preparati on of

fl uor ophenyl ) ace

2-[2-(4-Fl uorophenyl )acetyl]-4-(4-nitro-

phenoxycar bonyl oxy) - pyr azol i di ne-1- car boxylic acid ber8yl ester, 39, (462
ng, 0.882 mmol) is dissolved.in h ( Nbrphollne (770
pL, 8.82 mml) is éﬁaﬁa$§WHmPW£”%g%ﬁn!3W9€§ﬁn@g%éP§f€E g@elops a |ight
yellow color. After stirring about 1.5 hours at roomtenperature, the
reaction is diluted with dICh|OrOﬂ§@h@nE1Q20 m.) and mashed with a 5%
sol uti on of NaZCCB C v Iezg_xt ract ed
wi th di chi§ T Wit h
wat er, brlne, W 2-ahow _
of the desired product as a clear oil. Preparatlon of

nor phol i ne- 4-carboxylic acid 1-[2-(4- quorophenyI)acet% ﬁy qzo %Pln 4-yl
ester (41): Ruepavelidnef-242d4fuerephenylagetwl-4rhysseaipyssapld B&r&? OBV CA(Y

f1 uorop Hy_)}lla@@ﬁf]%i - brPY4-Az b Nyadetyl4- @&t@l‘azolﬂ(ﬂne-1(d§zﬂb2>xy‘rg acid bQylestet,) i s

di ssol ved 1'n net hanol ¥ § aﬂﬁﬁ%& g § she%ﬁgé Juct nagen then
char ged Wi ¢'¥ %48%' ‘f')dﬁif"ﬁ?ﬂl"ﬁﬂ & m- ?f% ﬁ% oﬂ'ﬁo react1oh mxture is

Vi gor ousdoptici dflbb&de-alﬁ(étﬁyysill‘ﬁdgem’ram@dn ather|(1.41mkp 6.6 heme)fipadded dropujsa- AgE r oom

t enper at ur T ) achLnfTheel i t e,
. g‘s)e q W’rﬂﬁﬁr at 95 6"1@&%5&%@&}1%%& b;?slcfv& é&dﬁu'bﬁgf N@gfg%a@) @aehLPfTh Isf S e

my of t f@m\gé’?ﬂ“éﬁthﬁrﬁ e, 44 aem‘f%f%a'w\ﬁﬁ g E&Pﬁ?f'f‘%‘?{a%?e Win ol
nor phol i figing- madmmlrmom wd/ailzuc{a'hd(ﬂib—rééldwrdﬂmbdaww Waterdp§ ml). Xhe pnixture is

h
R e e
ester, AdilwhicB5putified weoglqurﬁ-b[l Jo hpxgneéq{l’@ﬁg et %/fe ate) to a 3

mg (73% yield) as a clear, viscous oil.

Preparation of 2-[2-(4-ﬂuorophenyl)acetyl]-4-(4-nitro-phenoxycarbonyloxy)-
pyrazolidine-1-carboxylic acid benzyl ester (39): 2-[2-(4-Fluorophenyl)acetyl]-4-hydroxy-
pyrazolidine-1-carboxylic acid benzyl ester, 38, (366 mg, 1.02 mmol) is dissolved in
dichloromethane (10 mL). The solution is cooled to 0 °C and p-nitrophenyl chloroformate (411
mg, 2.04 mmol) is added in one portion. The solution is stirred at 0 °C, and pyridine (198 JL, 2.45
mmol) added. Stirring is continued at 0 °C for 1 hour followed by stirring at room temperature for
12 hours. The reaction is diluted with water (40 mL) and extracted with dichloromethane (40 mL).
The organic layer is washed with 0.5 N NaOH (2 X 40 mL). The combined aqueous layers are

back-extracted extracted with dichloromethane (30 mL). The combined organic layers are

52



carbonyl chloride, 18, (345 ng, 1.47 mmol) are dissolved in dichloronethane
(2 m). 1.0 NNaOH (3 nL) is added dropwi se at roomtenperature while

vi gor ous| wosa3ioz#47mg. The reaction is allowed to proceed fraT/UD2ho3ss after
which time additional acid chloride, 18, is added and stirring continued
for 3 hours. Additional acid chloride, 18, (83 ng) is added and stirring
continued for an additional 12 hours. After which tinme the reaction is

di luted with dichloronethane (50 nL) and washed with water (50 nL). The

?ggb'rrf% ﬁéc%m Brinb OGRS, e, df"’e@r’éh'%ﬁd vérickntiRkd@OBc(s aThe)onfdeinatdrpl iand bL ine
filtered and conc K The crude

nat er i aﬂ’““f‘%d e SiIcR &4 ES’\?eﬁ'toq K%rg?e?‘%ﬁgﬁ get) L qﬁgg%\gtb qai'fge(g‘ts% y% cﬁﬁ[éhy

al cohold&tréwdrocmceetseet\mjlteaia?mrd 348 ny (61 %yl eld) of the desired product

as a viscous oil. Prepar ati on of norpholine-4-carboxylic acid
6- (4-f 1l uorophenyl ) - 5- oxo- 7-
phenoxypyr i nfPrgp#a °'}/Pf)m‘2"p§°'dﬂ‘?’ﬂ/‘6%°xi’|—f’%‘i—9B)?leaﬁyéﬁx gfirbﬁn‘g]zdy azol - 2-yl ester
( 43) Aﬂ@&bwehwhcem aoazem.amzatemm/ USO-Y-B0dr8Bhenyfacetyl]-4-(4-nitro-
nmor phol i ne car

1-[ 2-( 49%”%?%?)%@‘815%)% 8@‘? ccilpT far(baxyll%amd ben%/I ?slt%r] d9 (462 mgcg1 r8820 mmol; is
pyrazol dnshowedlm)ﬂich@mnmthanaﬂg m()]_&}dpquglme@??@gry_ ?’fﬁ%i“)“oi)r'? qﬂdﬁ%?wp%/ iSRG de (3
m.) s pgoel RMbEe IFgﬂt )%Ildvlébl&; Al BRASY AbBUtOT 5 156 atmodiy @mperetu(el®e4 ngy of a

60% di spersion _In mL
Aft er | i'pq%télf‘ 'Saf’(":‘te‘iwmtd'c'ﬁ‘ﬁ8m?th%{@t(F%Wgw%ged W@ h %%Q/{)?A&X? h 8{&5{2@@3 (8 r&s 2I'he
or ange- Q@inor atie sahbibédayugsustidyers am@ﬁ@ﬁ@ﬂNlW'@lO&m%}haéﬁ&?%@L s‘ﬁ? Brrga'i‘%d NHACI

(400 p'— {Fﬁb&%o%éﬂgd Qm\batbrsbﬂ‘r%m\d%ﬂed amd sbitgnt £0biibiedrin @cloertiotio war m t o
roomte e reaction mxture is concentrated in vacuo and the

resul ti ﬁb“m@@f"hﬁj@sirgd MPLEHAREI R THE (25 nL) and filtered through a pad
of Celite. The filtrate is concentrated in vacuo and the residue purified

DY, PrED o bRt ot Sk el 195 (HGordgRiripdedpiuct oo a

yel | ow sol i d. 1H,
7. 47- 7. pPragoidirdHy! esrer@gl)(morpt]oh&e gcqrbwhc ag,}q)1 b@zygg(y%qﬂbon}jl-z_[zzgg Hz, 1 H),

EZGS ( mﬂlio]rodFDemyl)écelﬁj ;{ Frolidil4-yl 8st824d, (612 dng1.0@ mbhobjias didsohipd |n3n%m§|(d‘d) J =

) 7HR5FN505
(VH+) 518) asidhe ﬂ%d\ﬂ‘eﬂ’éh Tg‘ig\?n(mﬁﬂéﬁ{%d "”J‘Rl\{%/";g ﬁa&‘ﬁ* chQJn %rk{ﬁ anal ogs
r el at es Thereattion epaumra lisodgerdualy istirgpdtane hfdmorated at 1@trF¥1$Phef€1f&"r Smog.rs aNoRH R6

wher ei n RS "éfytl}rg eerggﬁléﬁ'ﬁ]&ttp@*é'ﬂﬁ&eé RRuds pad & ceil robiblainRehyl xedteR , RSb, R6

and R a(“Iro‘%‘)meE)}Zrﬁ:dr concentrate[ﬂ Ef\rll \E]acuo to ¥\flord QSJ %8 loF th(\a/ ldclasllred progl!rcltz'aél L l/vlute powder.

Preparation of morpholine-4-carboxylic acid 1-[2-(4-fluorophenyl)acetyl]-2-(2-
phenoxypyrimidine-4-carbonyl)-pyrazolidin-4-yl ester (42): Morpholine-4-carboxylic acid 1-[2-
(4-fluorophenyl)acetyl]-pyrazolidin-4-yl ester, 41, (354 mg, 1.05 mmol) and 2-phenoxypyrimidine-4-
carbonyl chloride, 18, (345 mg, 1.47 mmol) are dissolved in dichloromethane (2 mL). 1.0 N NaOH
(3 mL) is added dropwise at room temperature while vigorously stirring. The reaction is allowed to
proceed for 12 hours after which time additional acid chloride, 18, is added and stirring continued
for 3 hours. Additional acid chloride, 18, (83 mg) is added and stirring continued for an additional
12 hours. After which time the reaction is diluted with dichloromethane (50 mL) and washed with
water (50 mL). The combined organic layers are washed with NaHCOs (sat.) (50 mL) and brine
(50 mL), dried, filtered and concentrated to provide a brown oil. The crude material is purified over
silica (100% ethyl acetate to 5% methyl alcohol/ethyl acetate) afford 348 mg (61% yield) of the

desired product as a viscous oil.

Preparation of morpholine-4-carboxylic acid 6-(4-fluorophenyl)-5-oxo-7-(2-

phenoxypyrimidin-4-yl)-2,3-dihydro-1H,5H-pyrazolo[1,2-a]pyrazol-2-yl ester (43); A solution
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No. R RR R 311 4-fluorophenyl H phenyl nethyl 312 4-fluorophenyl H

4-fl uorophenyl nmethyl 313 4-fluorophenyl H 2-am nophenyl nethyl 314

4- f | uor optwenslo2#472- net hyl phenyl net hyl 315 4-fl uor ophenylpcH/dsopmoisy| phenyl

met hyl 316 4-fluorophenyl H 4-nmet hoxyphenyl methyl 317 4-fluorophenyl H

4- (propanesul fonyl ) phenyl nethyl 318 4-fl uorophenyl H

3-benzo[ 1, 3] di oxol -5-yl nethyl 319 4-fluorophenyl H pyridin-2-yl nethyl

54 WD 03/ 024971 PCT/ US02/ 30135 320 4-fluorophenyl H pyridin-3-yl methyl

32].} 4- f|oﬂ@16@ﬁ6’lﬁ8—ﬂcairt]iokj'hmldﬂy{2 (43®&oéheﬁ§fl)aoe“ty)}ﬂ1emhlendatypmmmde fetiopy)- 323

4-fl uoro thy t 325

4-f1 uor & rﬁéﬂé'f’ Ay a;%r %?ppi% ¢ 02?72%‘113! %éjgﬁ) ‘%%Pﬁ%ﬁéde#gwy gk ohtlasxyl net hyl

327 4- fItmart@ﬁﬁengdenﬂbwﬁh@wyhﬁftrild?ﬁﬁrﬂﬁt\m‘?fla SOMparﬁqnubmmr%w@/

ggghgxyﬁmai mh'i@famwtofuran?@, ) lm&mqmeayio °b, tﬂaeFéédﬂ’dﬁWésl«raﬂﬁédlybemmﬂZ met h%/lh |
uor ophen me

532 4.1 1NBFoTHeTRoer R Son ‘E%PBﬁ'heé‘ﬁ dbﬁét‘%ﬂ’%agd‘g%gat%m? %ﬁ’ et hyl

2- ami nopihe oydiingredtinislrem@@4, ahd e rolutigriainydd terweimyto rgommgerq@ﬁénmer cI’WI 335

4-11 uor %J&Et@fé Toﬂ@énlﬂ)é ed f7 %@L&éﬂdmﬁ@wm E?ésmﬂe is dRa6ivéttih THeZhgRMY fiwridhy |

4-met h W fonyl ) phenyl
e L s L A

4- 11 uor agrheny bffarethilg (3294 yieliyof heydesires proglict a84 Pelldwisblisor' o kBP0 Mﬁz hyl

r%[ 'hd: n c?tzcr)i )Pré%*@;'ul Aoz A BT PROENYSH), PRB Y ) = BBt B), 6.88 (42 4afolHzor opheny!
1H), 566(m 1H) 4.16 (m, 2H), 4.02 (d, J = 12.9 Hz, 1H), 3.87 (dd, J = 12.9, 5.1 Hz, 1H), 3.79-
3.30 (m, 8H); HRMS m/z calcd for Co7H2sFNsOs (MH") 518.1840, found 518.1815.

The third aspect of Category Il analogs relates to amino analogs having the formula:

wherein R units are amines having the formula -NH[CHR®JR®, and R', R®, R® and R® are

described herein below in Table VIII.

TABLE VI

No. R R® R® R’

311 4-fluorophenyl H phenyl methyl
312 4-fluorophenyl H 4-fluorophenyl methyl
313 4-fluorophenyl H 2-aminophenyl methyl
314 4-fluorophenyl H 2-methylphenyl methyl
315 4-fluorophenyl H 4-methylphenyl methyl
316 4-fluorophenyl H 4-methoxyphenyl methyl
317 4-fluorophenyl H 4-(propanesulfonyl)phenyl methyl
318 4-fluorophenyl H 3-benzo[1,3]dioxol-5-yl methyl
319 4-fluorophenyl H pyridin-2-yl methyl
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343 4-fl uorophenyl

met hyl ethyl nethyl 344 4-fluorophenyl nethyl vin
met hyl 345 4-fl uorophenyl nethyl cycl opropyl methylp 34% 4-f|ugrophe%;I
met hyl cywioois@zyd7inet hyl 347 4-fl uorophenyl nethyl met hoxparetsegBorset hyl
348 4-fluorophenyl nethyl nethoxyethyl nmethyl 349 4-fluorophenyl nethyl
1- hydroxy-1 -net hyl ethyl nmethyl 350 4-fluorophenyl nethyl -COQ2H nethyl The

anal ogs which conprise the third aspect of Category ||

. . of t
i nvention can he present

be prepared using the procedure outlined herein bel ow

RF%:”?ir@?%ﬂ4Tf4ﬂkﬁﬁﬁﬁﬁlatepE§;rggrw9 037 0249din-BQIT/ US02) 30188hylBocge Bocce
Ag20, DMVET dhr K-1pPRevhr | Boc” N b IrcguﬁntﬁiiggHZU” z' N h|7a4NC22|h5
Egﬁ?ﬁg@ﬁ%@ﬂ@WIW)gmﬁ MeOH, 0 aQnelyirt, 12m.mﬂﬁ-ﬁ/pcl
e B R N 50 FEeCS g cor [ prsTrée ROt

324 4-fluorophenyl H vinyl — methyl

325 4-fluorophenyl H cyclopropyl methyl

326 4-fluorophenyl H cyclohexyl methyl

327 4-fluorophenyl H methoxymethyl methyl

328 4-fluorophenyl H methoxyethyl methyl

329 4-fluorophenyl H 1-hydroxy-1-methylethyl methyl

330 4-fluorophenyl H -COzH methyl

331 4-fluorophenyl methyl phenyl methyl

332 4-fluorophenyl methyl 4-fluorophenyl methyl

333 4-fluorophenyl methyl 2-aminophenyl methyl

334 4-fluorophenyl methyl 2-methylphenyl methyl

335 4-fluorophenyl methyl 4-methylphenyl methyl

336 4-fluorophenyl methyl 4-methoxyphenyl methyl

337 4-fluorophenyl methyl 4-(propanesulfonyl)phenyl methyl

338 4-fluorophenyl methyl 3-benzo[1,3]dioxol-5-yl methyl

339 4-fluorophenyl methyl pyridin-2-yl methyl

340 4-fluorophenyl methyl pyridin-3-yl methyl

341 4-fluorophenyl methyl H methyl

342 4-fluorophenyl methyl methyl methyl

343 4-fluorophenyl methyl ethyl methyl

344 4-fluorophenyl methyl vinyl methyl

345 4-fluorophenyl methyl cyclopropyl methyl

346 4-fluorophenyl methyl cyclohexyl methyl

347 4-fluorophenyl methyl methoxymethyl methyl

348 4-fluorophenyl methyl methoxyethyl methyl

349 4-fluorophenyl methyl 1-hydroxy-1-methylethyl methyl

350 4-fluorophenyl methyl -CO,H methyl

L

The analogs which comprise the third aspect of Category lil of the present invention can

be prepared using the procedure outlined herein below beginning with intermediate 28.
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Cbz 46 47 Reagents and conditions: (6) H2: Pd/C, MeOH rt,, 3 hr. F O O
OCI N Ne ON::> OCH3 N-OCH3 + N H- N SCH3. XN 47 N "SCH3 48
Reagent s wods@asditi ons: (e) NaOH CH2Cl 2/water, rt 4 hr. pEAUND30B5024971
PCT/US02/30135 F ~1 OON N-OCH3 f NOCH3 ON XN/ \1IN N~ SCH3 SCH3
48 49 Reagents and Conditions: (h) NaH, DM/, 0 Ctot, 2 hr. OO F N>OCH-
9 10 F NOCH3 \N/ \N N SCH3 SO2CN 49 50 Reagents and Conditions: (Q)

m chl or operbenzoic acid; CH2CI2; rt 30 mMin. OO0 F\ N:]> OCH3 h F
CN~CCH3 / IN/ "N N\ goc_ Boc._

N N
l:>—OH -2 Ii>—OCH3
N N

cbz” cbz”

28 44
Reagents and conditions: (a) CHsl, Ag20, DMF, dark, rt,12 hr.

Boc<_ N ) Ho N
l OCH;, —> l OCH;
N Chr” N

cbz” Z

44 45
Reagents and conditions: (b) SOCIz, MeOH; 0 °C to rt, 12 hr.

F
0
H., F . \Q\)J\N
Cbz” OH N

Chz”
45 46
Reagents and conditions: (¢) RCOCI, NaOH; rt, 6 hr.

F 1 F\Q\/‘OJ\
N ——d——> N
| OCHs | OCH,
N _N
cbz” H

46 47
Reagents and conditions: (6) Hz: Pd/C, MeOH; rt,, 3 hr.

H
X
N SCH; . l N
a7 //k
N

48
Reagents and Conditions: () NaOH: CH,Clo/water, rt 4 hr.

SCH,
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~ SO2CH3 NCH 50 H3C.'... OCH3 51 Reagents and Conditions: (h) tol uene:
120 C 2 hr. EXAMPLE 13 2-(4-fluorophenyl) 6 nethoxv 3 f2-(2-(S)-nethoxv-I-
met hyl et hwoaosioae71 pyri m di n-4-vi 1-6, 7 PCT/US02/30135

di hydr o- 5H pyrazol o[ 1, 2-di hydr o- 5H pyrazo(51) 57 WD 03/ 024971

PCT/ US02/ 30135 Preparation of
2-[2-(4-fluorophenyl)acetyl]-4-nmethoxy-pyrazolidine-I|-carboxylic acid
benzyl ester (44):

2-[2-(4-Fl uorophenyl )acetyl]-4-hydroxy-pyrazolidi ne-1-carboxylic acid
benzyl ester, 28, (2.55 g, 7.91 mml) is dissolved in dinethylformm de
(40 m). Met odi dep (1.97 nL, 31.6 mmol) is added foll owed by silver
oxi de (3.67 g, s pl). The flask is cover_ withifoil and stirred
overni ght in th&ab nciogl[pt. The r'gea ‘xtﬁie>j_%cppured into
ether (150 nL). The omi xiure 1S stirred vig at~r/00m t enper ature and
filtered through a padiof Celite. The filtrate 19 washed with water (2 X
150 nL) and brine (15 \pL), dried over sodiumsyttate, filtered and
concentrated in vacuff tofafford 2.58 g (9796yie‘dll8f t he desired product
as a yellow, clear ol 4JRr aration of N~
2-[2-(4-f|uorophenyl)a%etj§%§4-(4-nethoxy)-pyrazolid%ﬁ%-l-carboxylic acid
benzyl ester (45): 49
2-[2-(4-f|uorophenyl)acé?yl]-4-np;hoxy- %razolipine-#;carboxylic aci d
benzyl ester, 44, (2R§%egt§av¢§qn%‘?ﬁ$i)(h)i“g dPYES ¢t et hyl ~ al cohol (75
m.) and the solution cooled to O C. Thionyl chloride (5.58 nL, 76.4 nmol)
is added dropw se and the reaction is allowed to yarmto roomtenperature
overni ght. The reacti solution is concentrated in vacuo to afford 2.07 g

(99% vyield) of R roduct as the H asN off-white solid.
Preparation li;s——OC% 9 , F &fi>»—om@
2-[2-(4-fluorop ] - 4- met hoxy- pyr az i | - carboxylic acid
benzyl ester (46): N
2-[2-(4-FIuorophenyU)ébstyI]-4-(4-nethoxy)-pyraz i d¥ne-1 -carboxylic acid
benzyl ester, 45, ( g, 32.3 mmol) is dissolv Ha di chl or onet hane (150
m.). 4- fluorophenyl acet'gtH,chl oride (5.31 g, 38.8 mp$JLHs added f ol | owed
by a 0.5 N aqueous solution of sodium hydroxide (150 nmi). The mixture is
stirred vigorously at romtenperature for 6 hours. he reaction is
diluted with di pbideneard batiRions2 Q) mthiorepechenzmdredl; GHiGk: W@ &rn- (200 ). The
aqueous |l ayer is extracted with dichloromethane (2 X 200 nL). The conbi ned
organic layers are washed with 5% aqueous sodi um carbonate sol ution (250

m.) and brine (250 nlL)Q dried over sodiumsulfatgs’D filtered and

concentrated in ord 12.0 g of t esi ::zgguct as a
OCHs
anone (47): 2-

Vi scous, tan gi
[ 2- (4- Fl uor ophenyl ) acetjyl ] - 4- met hoxy- pyr azol i di ne-{-carboxylic acid benzyl

2- (4-f 1l uorophen

ester, 46, (12.0g, 37. 2y N
= =
SO,CHs N
50 |430""L\V/OCHS
51

Reagents and Conditions: (h) toluene: 120 °C 2 hr.

EXAMPLE 13
2-(4-flucrophenyl)-6-methoxy-3-[2-(2-(S)-methoxy-1 -methylethylamino)-pyrimidin-4-yi]-6,7-
dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one (51 )
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mmol ) is dissolved in nmethyl alcohol (300 nlL). The flask is flushed with
nitrogen and charged with 10% pal |l adium on carbon (1.2 g). The reaction
m xture | wostsio#99d vi gorously at roomtenperature under Pcarvssgpbiese of
hydrogen gas for 3 hours. The flask is flushed with nitrogen and the
reaction mxture filtered through a pad of Celite, rinsing wth ethyl
acetate (100 nL). The filtrate is <concentrated in vacuo to afford 7.67 ¢
of the desired product as a viscous, clear oil. Preparation of

2- (4-f 1 uor oppeRYiation of ff-[ lsyereyphemyl)dcetat- by et xy pypdzoiie-Trcatb oxid acid
car bonyl ) pyrazolidine-1

S T s Ul a9 Bt ons DRI 2 ke lne- e Ray 6 47 BTV

PCT/ USOé’dté’rOﬂ@@ 5&3 7N eireol) idkdissolvéd B RirggthyFern2miden#) ma) dMethyl iodide (1.97 mL,
2 Tt A SR SRS T seL RN o CRISIAAR K nbd Booidfuiramand) ar e

di ssol v Of oIre aqueous  sol %lﬁ{ﬂﬂ sodi um
hydr oxi efireg mmmqm_t)n the a%ﬁ@d@ﬁtpfé@‘éaﬁ?el ryaqwam&aﬁ 'tslpB‘He"l' ioreder & e Wixture is
stirr edm\kltug%e,ti%ovwg’&ousweﬂﬂm wmeramrel a6 fltered4hrbuhirapad dheelitee J0¢ filbatei s

di luted with 5% aque ture is

ext r act B¢aRITHY |W%Eqrg¢l%ﬂré@ﬁ,ﬁ %%%ﬁ%ﬁhﬁﬁgd%# r%dlumsrlf\geedﬁc%?eg;aﬁ? c layers
are dri emhconetedrimgrres loafios!2 5831(87%Meldi @ﬁ*&ﬂ%t‘ﬁﬂ ReheEasa st oFY i ve a red
oil. The crude material is purlfled by over silica (1:1 to 1:3

desired pr odBtapaaos bt uoreRbne ety T mefhedy fohdne dafloxyic'®

2-(4-11 dea @pmhyétkr@S)M[mm&pbewyhmtywsnmmmyramqhmqﬁ -garpoxglioacid. 6, 7-

gl ? Zdlt FB%HSI ﬁ%‘gn%‘?) (9%;‘ PAZZ é’z] 'ﬁﬁ&z‘%% S&V9%Wm(eff’ﬁ§)aicor%l %lh% laRdth@olution

( 2- met hydaad 6 A5G Thigny efflatide &.55- f@aﬁﬁdﬁW‘)‘b@?‘&’fBF‘PﬂWﬁ%a’Fd ¢ 1e2goRfhone, 48,
(2. 04 ggliowed %o WA t rdoth téméeratdrelonahigytl fras Paabtion delliticatis enyehtratef in vaawp 30 )

dded, d f 230 f a 60%
i spor P PR g e Butins BUSEBRBLARS e AR SRS 50 0 Y P ver

2 hours at 0 C, the bright red sol utlon IS quenched by slow addition of a

saturated aqg t|o§Q>lf gl @q‘l&iopﬁ\mﬁb&m]ﬂhﬁ&ﬁb)dﬁpﬁ&on&)\eﬂ -Ebfboﬁﬁlic(?hchﬂt his
renoved, and t solution all owe € g[?é% omte

react i ohe'ﬂﬂyk?%?re(‘*?)s Qd%ﬁ%E'H?rP%e%@aF‘ﬁy v )Qyﬁaéo'fd&ﬁp 5br?f&ll° F %%I due
di | ut edpunAfeses, ! (maetemm(nw& displvedTimdicioretethend ($50washdd wi th a sat ur at ed

agueous_ sol ution IH‘?EB luBoeds 1S
ext r act SPHRER! %ewg?“'% e a1é3n% %9{0!7)% ad(j%(?% b%%tg;%ned orgﬁzsr?luc Ie]:yers are
dri ed osetiumbyheddeussmbE Jhemidure sshiad VIgREPUsly AT feRPeRiure iy GBS, ~ The

crude mgh&tdagdoniiSdiRietinfith 8BhiSreREthad (ROBMDRInd (WhSimeth ugler @oe@tra). eTheo 5% to 10%

to 20% th | cohol t f th
dg sired agl?e%%%y&éggq(ﬁ)ctféf \é{lﬂécgchg)(fcﬁne %e a)? g?& &E)r d"{r{]e c%mglnéd‘:’gréglw, Igyqu ard e
2 (4 f | waslogplvéthysy ao@emtshwwycabmtmuhqn@%mmd bripgy 2P QM. rief.qypy -

7- di_ hygiign §l|ﬂ|fa%’ fift&d Q{d%or%eﬁ*}é?éd A7&uo lo &R) 12509 of the desired product as a
2-(4 Fl uor ophenyl ) - 6- net hoxy- 3- ( 2-
net hyl syisFeSyP? BYri i di n- 4-y1) -6, 7- di hydr o- 5H pyr azol o[ 1, 2- a] pyr azol - 1- one,
49, (1.10 g, 2.95 mol) is diluted with dichl oromethane (60 ni).

3- Chl or oper b%g.furgt.o%fé (4806 oBRerf)-1:A FeRbK iy Vazalidin Y Bnbné purpczled al | at
once to the OW suspensi on addi tion 3-

[2-(4- Fluorophenyl)acetyl]-4 methoxy—pyrazolldme- -carboxyllc aCId benzyl ester 46, (12.0g, 32.2

mmol) is dissolved in methyl alcohol (300 mL). The flask is flushed with nitrogen and charged with

10% palladium on carbon (1.2 g). The reaction mixture is stirred vigorously at room temperature

under 1 atmosphere of hydrogen gas for 3 hours. The flask is flushed with nitrogen and the

reaction mixture filtered through a pad of Celite, rinsing with ethyl acetate (100 mL). The filtrate is

concentrated in vacuo to afford 7.67 g of the desired product as a viscous, clear oil.

Preparation of 2-(4-fluorophenyl)-1 -[4-methoxy-2-(2-methylsulfanyl-pyrimidine-4-
carbonyl)pyrazolidine-1-yl]-ethanone (48): 2-(4-Fluorophenyl)-1-(4-methoxy-pyrazolidin-1-yl)-
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chl or oper benzoic acid (240 ng, 1.07 mml) is added. After 10 mnutes, the
clear, yellowreaction solution is poured in a 10% aqueous sol uti on1 of

sodi um bi wal @3iee@7¢(60 nL). The layers are separated and tIrCTaRseOUSS| ayer
extracted with dichloronethane (2 X 50 nL). The combined organic |ayers
are washed with a saturated aqueous solution of sodium bicarbonate (2 X 50
m.), dried over sodiumsulfate, filtered and concentrated in vacuo to
afford 948 ng of a m xture of the corresponding sulfoxide and sul fone as a

yel I ow gelibre, 4ws<¢@7 gs:az Smrer) amezcmemylamonﬂwmm -catba@yi chloride (9.11 9,

rzre'g ﬁyr L%J%f%&m? ﬁé)d)sﬁ?'y%gicﬁx@w{h eg(%ﬁlé rﬁbhmgfr é‘jl-e]ou? zsi%"an P! SOdlur;:‘]apyr azol -1-0

ne (51)hydixidd {158 MmING a@lSéc[)Qq@m_wmp}hgjgfygy@gqq;@e mlxture is stirred wgorous

FL;?;ggQg‘f’_XLérépeﬁat tfé}gﬁhgur_%lfrg% Féﬁ&ti&ﬁ%%&téd @IY3% RYidols shidumeaytiopaté sdutidh hy dr o- SH
()" 37 athinote mebiR ppreARG deiaong e xR ab T elmoed el UL,

(16 nl) areGhe dﬂexmagjr&smm shiae, ditferecbantiZonagnfaed o gh@@rf ed oilrfTke cydemaE @ ol ut i on

is all O\A%grlfle8 bgg I si % ('&9%"1 5 QORRE B} BBt RE kP00t etRPEREM) tddfioRIM0.31g facuo to
gi ve an e crude product is purified over silica (5%to

10% et W?Ide%ﬂegéf?@?’féﬁéﬁf%”o"'s"ﬁ’é?cﬁ'ane) to afford 550 nmy of the desired
product as a fluorescent yellow solid. 1H NWMR (300 MHz, CDCI3) S 8.16 (d, J

.50 (d 3" =Phovarapigh of o by eyl 3G nidnyisulay W-mﬁ'm@n%ﬂﬂz 24,

4. 30- 4. Oydnay5HEpYrazaio[4.3-alryrazpl-+-one|( (48): I-&SO“Q'PI) of 23(4Z{I20r(ogh nghj [4- rgetg&\/-(’z

%Oﬁﬁd( ?1 rﬂ%g;ﬁ%lf@r&%yrmﬁd’ﬂe-él Eﬂ@yl')ﬁy?az&@in@-d -yﬁ@ﬂﬁaﬁﬁél‘% ENBI(E 5. 22 Mrho)) int 1.4, 1941

n ternme lo ene
t he fol PiBwWEPrRARIEE r@ﬁ rgfan &Pé“ﬁgls@gd??s r?f)w'ieh ‘% b%ﬁ r gscedm; %i%s ou;J In: tned
herei n aPEe(230 mg of a 60% dispersion in mineral oil, 5.75 mmol) in dlmethylformamlde (60 mL

|2 dl( ﬁ f4| H\ﬁ rr(}g%gg C#th é tﬁ@%&}q r%@?ol@ho{\ % q(;gnc(\& byﬂ-fwyddmﬂm Hiﬁié%}ﬂr@éd\aduamsno) pyrim

300 |\/Hz)so'®0m oemmmlugmlowp§@§ OTHE)C""’ Ra‘glfp%’aavedzﬁ‘]d e s"i%'g'ba"m&gh HzNR (a3,
5. 08- 5. }&rrk W rodHemperalifie.( The rdadtin mBtuGSs cencerttrakdd, in Gacg@arfcthe @swanu_ 5.1 Hz),

K/ng 7. OSH;%@%‘) v%@g‘t@ﬁ@%taﬁ%ﬁl& L8 Hhe mBdukdis Wishel with akatufatdd dgdgous HRVE:  Exact

found 428. 18
be oxi diseletibnieharemoriumsbigrde (¢ ) i B%%quealﬁdﬁfﬁaisﬁétrﬁct?r&t“ﬂt@”E‘qﬁéetgtej(‘gefgr nal >
bel ow, uéhn %%mbmeatf)ffg@rmdlayetwanerdtu&fdvednaur\eslur53ulfate filtered B cerceNratd | a

2 ( 1-El lﬂ)‘fa@ﬁh eﬁ&? gudg hatedlal i équlg?e] \%ﬁﬁﬂakgl (%@/p@tﬁﬁ aEeﬁ‘ﬁe fool RWoRGo 20%

henox rim

i - 4 yigbeldondidiytiecsiate ke sz by 675 Y ¢ Rasypa Pogie s it
(DVBO-d6, 300 MHz) 8 3.41- 3?%2 (mbE[ZH) 31027%2’_ Bife; 88 AR

Preparation of 2-(4-f|uorophenyl)-6-methoxy-3-(2-methanesuIfonyl-pyrimidin-4-y|)-
6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one (50): 2-(4-Fluorophenyl)-6-methoxy-3-(2-
methylsuIfanyl-pyrimidin-4-yl)-6,7-dihydro-5H-pyrazolo[1 ,2-a]pyrazol-1-one, 49, (1.10 g, 2.95
mmol) is diluted with dichloromethane (60 mL). 3-Chloroperbenzoic acid (662 mg of ~77% purity,
2.95 mmol) is added all at once to the yellow suspension. After 20 min, additional 3-
chloroperbenzoic acid (240 mg, 1.07 mmol) is added. After 10 minutes, the clear, yellow reaction
solution is poured in a 10% aqueous solution of sodium bisulfite (60 mL). The layers are
separated and the aqueous layer extracted with dichloromethane (2 X 50 mL). The combined
organic layers are washed with a saturated aqueous solution of sodium bicarbonate (2 X 50 mL),
dried over sodium sulfate, filtered and concentrated in vacuo to afford 948 mg of a mixture of the

corresponding sulfoxide and sulfone as a yellow solid. Used as is for next step.

Preparation of 2-(4-fluorophenyl)-6-methoxy-3-[2-(2-(S)-methoxy-1-
methylethylamino)-pyrimidin-4-y|]-6,7-dihydro-5H-pyrazoIo[1 ,2-a]pyrazol-1-one (51): 2-(4-
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3.86 (m 3H), 3.94 (d, I H J=11.1 Hz), 5.23 (t, | H J=5.7 Hz), 5 71 (s,
1H, 7.06 (d, I H J=4.8 H), 7.18-7.34 (m 5H), 7.40-7.50 (m 4H), 8.69
(d, I H voosn084d4r). ESI- M5: mz (rel intensity) 435.32 RCIO0s0286485) Anal .
Cal cul ated for C23H19FN404 0.5H20: C, 62.30; H, 4.55; N, 12.63. Found: C,
62.33; H 4.13; N, 12.41. O her conpounds of the present invention which
can be prepared by the procedures or nodifications thereof disclosed

herei n above include the foll ow ng. 60 WO 03/024971 PCT/ US02/ 30135

2-( |3 t E gmwmeam et hlaﬂeslw%etBar(e(aumhwpwmydupyqyi)m?eumydzb-@H Dw&oBH @ hydr o- 5H pyr
azol o- ra

i nopyri ﬁ]ip}fﬁa??ﬂl' %%ﬁftbﬁrﬁnﬁﬁ ﬁnglléld'{l ?H%r %Ré]ﬁi:%c?}n r?b {%31?% f_?pgrle (652 mg,

[ 1, 2- a] pye awwl)-sldilotee with toluene (16 mL). The mixture is heated to 120 °C for 2 hours. The

2-(4-1l ?898904})?”3 ar’ﬁomleaxa @oofﬂowwno@h\ea@me)dwmmbemaﬁmybn)vasuoﬁa givdgrdr o- SH- pyr

| " o 2]
5 | corapnubin 1Sy 38 b sbies) By PN SR o oo
- gyr ai o)}aglji{aﬁe)% afﬂuﬁ%&ﬂoaﬂg)d)f-tﬂe dﬂseeoc:] ﬂechita;ﬁbﬂewb&m&y_ " NYR §308noxy - pyri m
Ldin- §OrSkh pyr £ [d v BY' 1z 0hy, 7103909 = 8.8 Hz, 2H),
zzazc()|40f I[ g%rﬁif;ﬁr&rlazz%ﬂ § 3 ,(,lg dhﬁ%%png? . 1P o T, 91025 bl 50, Sadi iy dr 0- SH- pyr

2- (4- Fl uenaphenyh) (333|ﬂ)23 Bd ¢s( B)S) 28 & § EaorHapsdnkRYS iy taied faddiesiNaPdi n- 4- yI }

6, 7-di I 2- a] pyrazol - 1- one;
2-{4-[2%%&)2“[1?1%%@%;@ f‘)‘i*laoxo 6, 7- di hydr o- 3H, 5H pyrazol o[ 1, 2-a] pyrazol -1-y
| ]-pyrimdin-2- ylam no}-propionic acid;

2-{4-[2-(4- Fluafag le?ﬁeaﬂéth@wmnémzngéb bxadmemy&hbﬁm merfablvinp Endegdeppe azol - 1- yl
]-pyrimdin m de:

2- (4-F ﬁﬁﬁpaﬁiﬁéﬂgﬂf’leéa't‘%@(’fe?“?sfff’ﬁ Gl ‘?ar%g‘ﬁ% “y1 ani no) pyri ni di n-4-yl)-6, 7-di
hydro-5H pyrazol o[ 1, 2- a] pyrazol - 1-one; 2-(4-Fl uorophenyl)-3-{2-[(pyri

i n-2-yl met hylz)@mdrsmemrta muhgteraaﬂs =24 3)-herf- tinfeyrglieryiBirino)-pyrimidin-4-y1]-6,7-
pyrazol o[ 1 yrazol -1-

2. (4-Fl @W@feﬁé’]rpwayokw [’—(ah’yf?é?'ﬁ'o%&?p%wl‘“ﬁﬁ](%? PP MR - 45919 38 L84 hydr o- 51

pyr azol ¢z, 4Z2 (&l pyy.azi6le; 44 BRE5.08-5.15 (M, 2H), 5.26 (s, 1H), 6.03 (s 1H), 6.38 (d, 1H, J=

2-(4-Fl ] @%}hye@y}(% (?’Théé) [7(2%%3% ﬁl_{)' @%Jay H,39% 1 Hz). HRMS: Exact Mass

i no] pyr azol' o[ 1, 2- a] pyr azol - 1- one;
2-(4-Fl tmflrmﬂhlefhﬂﬂ) 1®7{(M WJDWﬁQ%U§713] d| oxol - 5-yl ) am no] pyr| m
idin-4-yl]-6,7-di hydro-5H

Intermediate 10 can also be oxidized under standard conditions, according to the scheme

herein below, using OsO, to afford the intermediate, 53:

B Boc
OC\N \N OH
N _N

OH
which can be used to prepare the following:
2-(4-Fluorophenyl)—6-hydroxy-6-hydroxymethyl-3-(2-phenoxypyrimidin-4-yl)—6,7-dihydro-
5H-pyrazolo[1,2-a]pyrazol-1-one, 54; 'H NMR (DMSO-ds, 300 MHz) & 3.41-3.52 (m, 2H), 3.72-
3.86 (m, 3H), 3.94 (d, 1H, J= 11.1Hz), 5.23 (t, 1H, J= 5.7 Hz), 5.71 (s, 1H), 7.06 (d, 1H, J= 4.8 Hz),
7.18-7.34 (m, 5H), 7.40-7.50 (m, 4H), 8.69 (d, 1H, J=4.8 Hz). ESI® MS: m/z (rel intensity) 435.32
(100, M*+H) Anal. Calculated for CasH1sFN4O4 0.5H,0: C, 62.30; H, 4.55; N, 12.63. Found: C,
62.33; H, 4.13; N, 12.41.

Other compounds of the present invention which can be prepared by the procedures or

modifications thereof disclosed herein above include the following.
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pyrazol o[ 1, 2- a] pyrazol - 1- one;

2- (4- Fl uor ophenyl )-3-{2-[ (1- (propane-1-sul fonyl) pi peridi n-4-yl am no] pyrimd
i n-4-yl ] -@0/3/0d#d1ydr o- 5H pyrazol o[ 1, 2- a] pyr azol - 1- one; PCT/US02/30135

2- (4- Fl uor ophenyl ) - 3- {2- (4- met hoxybenzyl am no) am no] pyri m di n-4-yl]-6,7-di h
ydro-5H pyrazol o[ 1, 2-a] pyrazol - 1-one; The anal ogs (conpounds) of the
present invention are arranged in several categories to assist the
formul ator in applying a rational synthetic strategy for the preparation of
anal ogs Whi ch.(3-@figorétesthy@rBryBSSEphenappyreddifeyips 1-dinjie-Gtpyeargetb?t i nto

cat egori es does 2&% in‘pl(lfén(ia,ncr eased or decreased efficacy for any of the
conposi tions of Y87 485%ri bed herein. 61 WO 03/024971 PCI/ US02/ 30135
Conpounds | i 84 tuccoptieryBSdRi(beminprRFiEidn-4yeyPyHadia-4E -y -RYREIR;
ihnstancgsI to exhi pi,gta]@;;égom_g,iees (][CSO indt he cel | based assay deiscri lied
erein bel ow_or _one i.C e referenced.. | ow

m cr onol ar (r%)(‘}'ﬂ"ﬂﬁ‘é’%Er@ﬂﬁé[g"r@@u°6?pﬁ?%°éq%B¥r@1§dérﬁg'?l§'§’\7@1hg ?’rgr?% aé’géé@géggl e of

ef fectively bl ockelpgatdié-opg;oducti on of inflammatory cytoki ne production
fromcells, w&-ﬁ%rédﬂgﬁﬁ-@’p@,A-@M@tﬁy@ﬁeﬁo%pmﬁdirgﬁw-e,mwdih@&irb%ﬁ-;ﬁltdzﬁlﬂrﬂ 2-control,
abatenent, retardation, or prevention of one or nore di sease states or
syndromes which &P¥a%{2P®d to the extracellular rel ease of one or nore
cyt oki nes. | |2f-(12,ammernyij-$ea$1enw@vrfwdin#fymwdéhyﬂmﬁ;’-épmotpl-ﬁ,aTaB)yfraéwl-at ed to
the following nonqljmiting exanples: i) Interleukin-1 (IL-1): inplicated as
the nol ecul e responsi’ble for a | arge nunber of }ji'ﬁﬁangStat S 2i_ nter alia,
rheunat oi d_aRt(varerbenyySrRedrhiorPpheneyIpyumidardry)fs - SP¥EF SHHY 8 %5t at es
which relate to ceppegdiveeti ssue degradation. ii) Cycl oxygenase-2 (COX-2):
i nhi bitors of okl n | 2as I e ind1\RiRdi-8%/6-6 9faiHyaduci bl e
COX- 2 expr es3r(§%?“°v°ﬁ'?e§ﬂs'§é§ﬁﬁ‘§§ﬁ @ﬁ%&\ﬁﬂ ?@%@?ﬂ%@@@éﬁ @Il})/?}ﬁgyt g)’ki nes. M K
O Bani on et al., Btioyrazoplf 2-aloxegel-1-®8i . U S. A, 89, 4888 (1998). iii) Tunor
Necr osi s Factoqh1aa(FliNFopAsnyl)-Btxs-6-dhydrot 3 Hsrvpirarolo| C3rtlokcazot 1y§psiogliest ed  as
an inportant ne iaf or Ln rr.an%/ d&,sease states or syndrones, inter alia,
rheumat oi d art hri VPEMOERPRBU 9T i tis, infl anmat ory bowel disease (IBS),
septic shock-{4atdilwpphemdroxodysdinigto 365 -PEerl b2@lyr-dndrynyfitéase, and
cachexi a. Each of yrapﬁogwg\gaﬁlgthgppwa@ﬂe;condi tions which the fornul at or

r

esor | bed heramHeBPBATEL! palpadieat P iafn i B p T dnledhe Z0TPoens

determ ne this anpymtoldy,2-aipyragdl-1tdne; known testi ng procedures known to the

artisan. The 29@%%3hérW-%Qé-i[(WFid%%}lrﬁ&ﬁyi)@%@ﬁ@rﬁniaiﬁ-4fw16576dimfdrd-¢1@ present
conpounds, which under " "nornmal hunan or hi gher mammal i an physi ol ogi cal
condi tions, rel eas¥aEdd! eEiRyGEtde descri bed

2—(4—Fluorophenyl)—3-[(2-methoxypropylamino)pyrimidin-4—y|]-6,7-dihydro'-5H-pyrazoIo[1 2-
a]pyrazol-1-one;

2-(4-FIuorophenyl)—3-{2-[(furan-2-y|methy|)amino]pyrimidin-4-y|]-6,7-dihydro-5H-
pyrazolo[1,2-a]pyrazol-1-one;

2-(4-Fluorophenyl)-3-{2-[(3-benzo[1 ,3]dioxol-5-yl)amino]pyrimidin-4-yl]-6,7-dihydro-5H-
pyrazolo[1,2-a]pyrazol-1-one;

2-(4-Fluorophenyl)-3-{2-[(1-(propane-1 -sulfonyl)piperidin-4-ylamino]pyrimidin-4-y]-6,7-
dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one;

2-(4-FIuorophenyl)—3-{2-(4-methoxybenzylamino)amino]pyrimidin-4-yl]—6,7—dihydro-5H-

pyrazolo[1,2-a]pyrazol-1-one;

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.
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herein. One iteration of this aspect includes the pharmaceutically
acceptabl e salts of the anal ogs described herein. The fornulator, for the
pur poses oo @oapdti bility with delivery node, excipients, pcamboehessi ke,
can select one salt formof the present anal ogs over another since the
conpounds thenselves are the active species which mtigate the di sease
processes descri bed herein. Related to this aspect are the various
precursor of "pro-drug" forns of the analogs of the present invention. It
nmay be deS' r@&hsomes lfswdrébl&l aésentiéde]emmqmvmldambéemfhmdm@s@nnsfanﬁe%ht| on as a

chem cal ec t t
descri b%?@ @Pté’f igs n@‘t‘ﬂfn h? %eif[% 8t a%s%%%g(?ﬁ%& 0 eﬂﬁ@‘g?@?&ﬁ?“ﬁﬁ?ﬁé&?@ﬁ thV:/\/ngn

del i verleeib)oet aiteelmtby iohicamalanti)or hi gher mammal will undergo a cheni cal
reacti ;)n Cat ﬁﬂu—y o stohft?;le B@Eéfﬁﬁnvédﬁ@ﬁbﬂe%@péﬁe df bﬁﬂedﬂwdyolodkmgem padduetion entzKrres
present in the stomac e |ng e
parent ©f aﬁ@m&towrﬂéokﬂr@rpmdmiﬁ@%ﬁm‘ﬁém W@&hﬁ%@&f ?To é)rs{ra‘ggn% gﬁ@sélv%%

conver t eirbiNabeiterdent, Oetbrdatioaadr pregentipi afrqm@empie@eﬁease@atwrﬁwwlﬁé

PCT/ USO 2@%&%@5’ to tFéBMgFéM L\%as@hﬁ oﬂg &SR cy‘tc’ﬂ%ﬁ%@t inBdinrA&teq disehsatsesest O
corrp05| rons or tornmulations i.nfl ammat ory cyt oki ne

whi C
r el easeinflude Hpgg W%W&ﬁﬁ'd%thﬁ&'@f’”a? H&Pli”at"}gﬁé(a'ﬂ?"é%ent i nvention. In
general , t hel)CoerQﬁérteljms (I0f1 ): infygicqieceaethe mblaveeatesransible figyreilerge nuabes af

effective amount qf. one. ol IHBF Qla%&}fﬂt&&ar@*i’f@%%@é?ﬁﬁtlsaagwéi@l’slomt| ves
t hereof according £5 }1 Invention whic Ef,{%re effective for

i nhi biting rel eas@isedse Sfaﬁﬁsl‘"@r?hﬂ?'ﬁ?y’ Eppeshiyatissue HEH I one or nore
phar maceutical |y agaeRishle2 QEX-p): Bhbsors baytokiherepasepas eppofedihe present

invention the term. exCl , r r ‘,Vmo% saabl y
t hr oughout t he deé@llb it o grﬁaeué‘,#)le ﬁd}gz e%)%srsloﬁ whidr8s Hééﬁ%ho Glea

ent invention, and % {1g§8 are
defined herein a@ycytohn‘gﬁé\dill‘e@tﬂgﬁn\mﬁbﬁ Broe Nedledrad S kS 6r’§%t4i8 SU1870)-

formulating "?})Saf & %BpNé%fsz%%bt\Sﬁ-a (ﬁ@ﬁ&ﬁﬁﬁl@ﬁﬁd—lﬁf&hnﬁéﬁﬁ@@&dl&%@huggm
f or mul at or |I H rrn‘e}éf: to serve in

er st and ex%%;{) F?g
delivering a saf @s agtr‘%?@l’[%f‘t"?ﬁ@t"flﬁ' "iygﬁﬁ?seﬁ ‘?ﬁr%éyé‘utl ca1 serving not only
as part of the ovehdinlatoiedintiscodtararthritie] inflagmyetdsyibovee! diepass (IBSkEaRHS f or

achi eving effecti Vs%?c[ékbéaﬁ)&(%hln%ﬂag}éyéfhﬁtl&?ﬁb&é I%Q;glra%ﬂy Jlé'é%s@-(éhdi Uaﬁ:heﬂldlgr edi ent .

An exci pi ent may e and dir EF {9 Eflller
or an exci pi eﬁﬁph oftke disaage ﬁétP%PrrPOH%P”Bé’hBBFhP f‘?.ff““?ob SIP% yst em or
coating dtﬁemhdléwiseor@aiouMebfyth@cforrtdamdsmagm(aeﬂ teemdirs toshfail q/ther@pettmelesqlomﬁm The

for nul at.of %ﬂo? c?q(i% e%n@%&ﬂ tfug RowhAGking H6cedGRIRAHIdS tRf the

present TRV I pr oved potency, pharnacoki netic
propertisgsan. as wel |l as inproved or aI bi oavail ability. The present
invention al sgehrlsaht@fehton EABOsIles @Temarof frempnskaticonpeundfivdish godepr i se a

normal human or higher mammalian physiological conditions, release the compounds described
herein. One iteration of this aspect includes the pharmaceutically acceptable salts of the analogs
described herein. The formulator, for the purposes of compatibility with delivery mode, excipients,
and the like, can select one salt form of the present analogs over another since the compounds
themselves are the active species which mitigate the disease processes described herein.
Related to this aspect are the various precursor of “pro-drug” forms of the analogs of the
present invention. It may be desirable to formulate the compounds of the present invention as a
chemical species which itself is not active against the cytokine activity described herein, but
instead are forms of the present analogs which when delivered to the body of a human or higher
mammal will undergo a chemical reaction catalyzed by the normal function of the body, inter alia,
enzymes present in the stomach, blood serum, said chemical reaction releasing the parent
analog. The term “pro-drug” relates to these species which are converted in vivo to the active

pharmaceutical.
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precursor or "pro-drug" formof the inflammatory cytokine

rel ease-inhibiting conpounds according to the present invention. In
general , Woes@2precur sor - conpri si ng conposi tions of the prresawrgo2/30135enti on
conprise: a) an effective anobunt of one or nore derivatives of bicyclic
pyrazol ones according to the present invention which act to release in
vivo the corresponding analog which is effective for inhibiting rel ease of
i nfl ammat ory cytoki nes; and b) one or nore pharnmaceutically acceptable
exci pients. METHOD OF USE The poa@mmATkm&ﬁntion also relates to a net hod
for controlling the |evel cyt oki nes,
inter alia, Thr‘??pé‘?ﬁe@"d'k‘ieﬂt'of Plfgaﬁs tofor% SE%'R@S g for%mg%‘lg%@'rcb @S#Hﬁﬂs@@he Y

i nt er | anfleivndbor{ tbltekie, relaad-inhittitag kcerikdundsgacepnding Yo téﬁéreﬁfﬁéi”wo'bdﬂt roI l i ng,

medi ati ﬁerﬁg{he%gﬁ‘)bﬂgmgbﬁﬁ'@ﬁr@senﬁﬁ%ﬁ&\ Rirbest ed by the levels of

extrac ammat or t oki ne esen the ste
of adni ni st edi ng %rbe@"'l'i’ﬁr’f‘ﬁﬁ“ pf ‘?ﬂegj’ﬁg’lpreﬁﬁcrw&lpy?ﬁo erré [{]?e\?lé&ggn%h%%&i P

conposi tion conpragbragtdite presenbineentén witien araeffentivefoopybitngreRFsE & i nhi b| tors
according to the te{ ngn. 63 WO 03/024971 PCT/ US02/ 30135
Because the mflamwawrﬁ&% %/1 |9ne nhi b%ﬂors .of the present invention can
be delivered)in aoﬁ%ﬁﬁ@l"e W@g?quwcﬁl{yra@cqp ¥ SARe%Ft e of control can be

achi eved, mF&tﬁdﬁﬁ)d@@@OfCﬁhe&ﬁ%&t iseation thestarm TeacipiendAndt‘etiestare ¥edsame ti ne.

:\kr)lﬂl lbl trrllpttglwhg?ge?lﬂﬂ?\ or%%@t th%'dgﬁf]&%ﬁ l’?\é\m% Erféls%f i valibe ﬁﬁcﬁ@ cﬁb!rrr%céﬂé deBhed OF

tors, ¥ g%ﬂﬁl ating
excessi hegeic g¢, Ghgnadients whigh @ry usedi "hﬁﬂelﬁ’b%t"i?s‘{fé%‘a\‘l?tl‘ﬂglatﬁa fi toid arthritis,
di abet egarhbtidBital doMpasERfi ci ency virus (HV) inf ection. PROCEDURES The

OO o e RS SALraBYBI b ERDE K et eérveefwfdémeﬂnga for

exanpl e, I'tion constants
val ues s stzbleo@tdafummabyhaamcehﬁ@?'h@ﬁiv'“@?%§'é'¥1a5b§’/arW§@ePB?rﬁ'hYeé\“tc

Non- |'i miydil 19 h PLRIRE @Sndehs %Hhéh%bxh@eﬁ&ﬁ@%sbrﬁtﬁn@@ie rec)lpIWSMhsadjllI@ substrate

enzynme assay as descri e Res.
43, 87- ggregiegio Ay ex?'?'?”tlﬂﬁ%%?teear?ts'n%pu% J'r %taefr[i%miren 'Egrg@;%pgfsa'P%ngr@med by’

Thor nbesg ysee he@in mayNetpartef a plfrsstabmzmgysxem of QOQ‘Q'E)"O inspredelvgvie’ B8 | assay as
descr i DR nlsol B £080AGdn. Bho Rh6! @in Mo télo advirasguetine Marioh 20,  2001.
ach © compougdsog‘?hecp:résaeu lgvré%tloln ave |mprovecfi cenelar popengy pﬁa%n%o%lﬂ%ﬁ‘c properties,

as well as improved oral bioavailability.
The present invention also relates to compositions or formulations which comprise a

precursor or “pro-drug” form of the inflammatory cytokine release-inhibiting compounds according

to the present invention. In general, these precursor-comprising compositions of the present

invention comprise:
a) an effective amount of one or more derivatives of bicyclic pyrazolones according

to the present invention which act to release in vivo the corresponding analog
which is effective for inhibiting release of inflammatory cytokines; and

b) one or more pharmaceutically acceptable excipients.

METHOD OF USE
The present invention also relates to a method for controlling the level of one or more
inflammation inducing cytokines, inter alia, interleukin-1 (IL-1), Tumor Necrosis Factor-o. (TNF-ot),
interleukin-6 (IL-6), and interleukin-8 (IL-8) and thereby controlling, mediating, or abating disease
states affected by the levels of extracellular inflammatory cytokines. The present method
comprises the step of administering to a human or higher mammal an effective amount of a
composition comprising one or more of the inflammatory cytokine inhibitors according to the

present invention.
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In addition, Tunor Necrosis Factor, TNF-a, inhibition can be neasured by
utilizing |ipopolysaccharide (LPS) stimnulated hunman nonocytic cells
(THP-1) awodsgesd7bed in: i) K M Mhler et al., "ProtectiraT/égpaBonss a
Let hal Dose of Endotoxin by an Inhibitor of Tunmour Necrosis Factor
Processing”, Nature, 370, pp 218-220 (1994). ii) U S. 6,297,381 B1 Grillo
et al., issued Cctober 2, 2001, incorporated by reference and reproduced
herein below in relevant portion thereof. The inhibition of cytokine
production cggcdise tﬁ@ﬁﬂéMﬂdtoh{)ﬁyﬁﬁﬁéMﬂilblmgs df tiiei poésientomveotion BhlFbaddlivered in a

| i popol ysacchari de stjnul ate o} di |l uted
i InpRICI;M h PO rIF'H moﬁ‘ﬁg‘ﬁ%f’n% 4G O%rco(':]tr?q_%ri ut %cﬁiie!rl]eélc ﬁ]suesth erre:?fsg%%\%}a?eh@aggdl ![I gngl

L- gl ut ahé medyldted atlithe semefme. Peoniimiting @ﬁqmawé of %%qaéﬁWr%af(% BRFYEPNL each)
and fetg| nI@&tderb?lnﬁﬁﬁM%(y%ﬁsklﬁ&&m& @ﬁﬁ@ebﬁhbdmng exdebshadl c),/toklneﬂadlalw is

per formed und n tion is

non- st elFpee °51t‘?ﬂafthr<‘§'fs rL%”t"bag?{éjg%]”E |8%e9esa¥lérﬁaﬁ;ﬂhw H&?%k\/%%y% d by dilution
i nt o RPMfeclld®0 2-fol d higher than the desired f| nal assay concent ration.
Confluent THP.1 cells (2 x 106 cel | s/m, final conc.; Anmerican Type

Cul ture Conpany, Rockville, P%Pg&%%gi% to 96 wel |l polypropyl ene round
bottonmed <culture plates (Costar rile) containing 125 L test

conpound ( 2- fiaé congmnodsnds tretpeetpntanventoiVe® esdvlubied {of eticaayl far expmalfks) . DVBO
concent ra %éu?%]nérﬁ%g ggoﬂf?é m%ﬁ&%n&ar@s/%f bAAICS, Velgks canBedbisirRd bparfinhatvwad t o

prelncug]a nutes at 37 C, 5% CO2 prior to stimulation with
| i popol yhesee RathpfREMEBS | g/l fi naI Sigma L-2630, fromE. coli serotype
0111. B4; st omnesd- Ilﬁ&ln@e%p\@@intﬂﬂd%iysﬁ@l’dd@so2/ 30135 ng/nlL stock in

endot oxin sct ee”e‘ﬂ‘\m id t#’é %S%Qeﬁ%gllﬂé cdsBy &l desgr%e@)oy LBl aRls, hun$epimel at ed)

receive H0O' veh i ncubation volume is 250 L. Incubation (4
hours) proceeds a?@i@'@@ﬁ’fb@dBE%(ﬂ@%)Assay is to be term nated by

centrifugingpl at ¢RioresBind MR FatebnA 06 B3dag ePassatinedoy ThGORmyphal., V4083 g) ;
supernatants are thg hr %ﬁfg%;:ed to clean 96 well plates and stored at -80
Cuntil anal yzed3f5 r’RY a by a coomercially available ELISA kit

( Bi osour ce #KHC30PBMC Calnssay dsaesofoed)in UTh 8,284 P& B bisaehelors'®l-/83U8e i s t he
concentration of thegdasbogonpound that caused a 50% decrease in the

maxi mal TNF-a production, Wile gﬁlrtlcula cL nts of the present
FoBeary

i nventi on have been 5ach gkthe aRoNgcitafios isfad tre%aﬁ d be obvious to

t hose skil | edn hduitoherunidr Netrasis Faotor, TUNE - oourihertlomhaxrtgaese%n@d bygfti#ifd cat i ons can
be made wit hout, K d rdd f &p,lnventlon It is
t her ef of/RORO F%Cﬁa%rl‘égg_ﬁée ggnulétgm%]aﬂ nﬁ:ﬂb% e(ﬂ@@l‘kﬁﬁﬂ% dBfcrib&iein:

over 1 n

“ | ai N ﬁg 0? b r\f/\% es and
nodi fi cati ond) t hatK & Mohigf ett., P@F?é“%‘c”@ﬁ@“@f‘-em‘i‘l Rose o BPAORH. y@% ¥3/ 024971
PCT/ US02/ 30135 Whatrumsur®ediosi etadt& Processing”, Nature, 370, pp 218-220 (1994).

ii) U.S. 6,297,381 B1 Cirillo et al., issued October 2, 2001, incorporated by reference

and reproduced herein below in relevant portion thereof.

The inhibition of cytokine production can be observed by measuring inhibition of TNF-a. in
lipopolysaccharide stimulated THP celis. All cells and reagents are diluted in RPMI 1640 with
phenol red and L-glutamine, supplemented with additional L-glutamine (total: 4 mM), penicillin and
streptomycin (50 units/mL each) and fetal bovine serum (FBS 3%) (GIBCO, all conc. Final).
Assay is performed under sterile conditions, only test compound preparation is non-sterile. Initial
stock solutions are made in DMSO followed by dilution into RPMI 1640 2-fold higher than the
desired final assay concentration. Confluent THP.1 cells (2 x 10° cells/mL, final conc.; American
Type Culture Company, Rockville, Md.) are added to 96 well polypropylene round bottomed
culture plates (Costar 3790; sterile) containing 125 uL test compound (2-fold concentrated) or
DMSO vehicle (controls, blanks). DMSO concentration should not exceed 0.2% final. Cell
mixture is allowed to preincubate for 30 minutes at 37 °C, 5% CO, prior to stimulation with

lipopolysaccharide (LPS, 1 pg/mL final; Sigma L-2630, from E. coli serotype 0111.B4; stored as 1
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1. A conpound, including all enantiomeric and diasterionmeric forns and

phar maceutically acceptable salts thereof, said conpound having the
formula: WORB/BB7TR2Z ~ NRL I R2 R2Z R2 ~N R wherei n R irECT/880283Q38H2] kR3;
or b) -NR4aR4b; R3 is substituted or unsubstituted Cl-C4 al kyl,
substituted or unsubstituted hydrocarbyl, substituted or unsubstituted

het erocycl yl, substituted or unsubstituted aryl or al kylenearyl,
substituted or unsubstituted heteroaryl or al kyl eneheteroaryl; the index k

s ffOfThg/nﬁLost&k in &BtoRiA BorBdBa@n @RI Vehind epaandentBlgnks g)nstiydatetjesveiver  b)
a

R5aR5b &R 6; Rba, and | R,
I o U B AP e W

m xt ur eabdvbeAsxat/ Is t6Be fesmihgted byesnirifugnRplates REFTYLES at roonpiemperatusol§oR

substi t yied 85 p‘éﬂx%’réhf%ta'ré ME Garfshored toad s be welhabs érwtsm‘e@ét —goenibgt i t ut ed

aryl hetero T substituted or unsubst%Lgﬁgﬁ ? % %% Eg&@tltuted or
unsubst ﬁﬂﬁ‘ﬂzé@ifoh@{%ﬁ\”:y% by gomraergialyaygiahie & oLYGHEETR on, c1- 4

al kyl, @amstidsta.}. uthe@aloulated! ICsiNEtelid thé eshcentration df tre tesiderponng taf sag$ad@ t o 5:
R1 is: %b substi t ut ed or _pns b%hﬂha%gd aryl; or b) substituted or

unsubst PPGIEYCHELIE IR 2Ch (it is independently selected from the
group consisting of: a) hydrogen; b) -(CH2)jQ(CH2)nR8; C -(CH2), NRsaR9b;
d -(CH2)i CO%\W;hQ barti&)aré&%%er@@ tﬁ@-ﬂe&ﬁt invention have been illustrated 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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WD 03/ 024971 PCT/ US02/30135 f) -(CHZ)j CON(R10)a; g) -(CHZ)j OCON(R10)2; h)
two R2 units can be taken together to forma carbonyl unit; i) and

m xt ures Wwoers@eig71R8, R9a, R9b, and Ri o are each i ndependaxdysobpansgen,
Cl-C4 al kyl, and m xtures thereof; R9a and R9b can be taken together to
forma carbocyclic or heterocyclic ring conprising from3 to 7 atons; two
R10 units can be take together to forma carbocyclic or heterocyclic ring
conprising from3 to 7 atons; j is an index fromO to 5, nis an index from
0 to 5; whdts dhimedtis:NRL1, or NOR11l; R11 is hydrogen or Cl1-C4 alkyl. 2. A
conpound according to Caim1l having the formula: ON RL I ~N R wherein
Ris an ether unit having the formula -OR3 wherein R3 is selected fromthe
group consi s& ¢ampowfd, pHuding all epantiomsriopsetippterioneriy forgisGpA @hgrmaceutically

4-f 1 uor o- phenygbeptzRleGall therde! s @mpoundraviey e epiely| , 3- cyanophenyl,
2-trifluoronethyl phenyl, 4-trifluoronethyl phenyl, 2 nethyl phenyl,

4- met hyl phenyl , 2, 4-di net hyl phenyl, 3-N-acetyl -am nophenyl, 2-

met hoxyphenyl, 4-met hoxyphenyl, and 3zZben®j[ 1x8] di oxol -5-yl; an ami no unit
having the formula: H -N X__ Rs H H\ or apsanm,no unit having the fornula:
H -N X~_ R6 H3C Hwherein R6 is sel gC t he group consi sting of
hydr ogen, nethyl, ethyl, vinyl, R QpPr cycl ohexyl , et hoxynet hyl,
met hoxyet hyl , 1-hydroxy- 1-net hyl et hyl , xy,R2 67 WO 03/024971

PCT/ US02/ 30135 R? R2
N
=
R
wherein R is:
a) —O[CH.JR; or
b) _NR*2R*:

R? is substituted or unsubstituted C,-C, alkyl, substituted or unsubstituted hydrocarbyl,
substituted or unsubstituted heterocyclyl, substituted or unsubstituted aryl or alkylenearyl,
substituted or unsubstituted heteroaryl or alkyleneheteroaryl; the index k is from 0 to 5;
R* and R* are each independently:

a) hydrogen; or

b)  HCR™R™)R’;

each R™and R®® are independently hydrogen, —OR’, -N(R"),, ~CO2R’, ~CON(R')z; C1-C4
linear, branched, or cyclic alkyl, and mixtures thereof; R® is hydrogen, —OR/, —N(R7)2, -
CO.R’, —CON(R"); substituted or unsubstituted C4-C, alkyl, substituted or unsubstituted
aryl heterocyclic, substituted or unsubstituted aryl, or substituted or unsubstituted
heteroaryi; R’ is hydrogen, a water-soluble cation, C-C, alkyl, or substituted or

unsubstituted aryl; the index m is from 0 to 5;

R'is:
a) substituted or unsubstituted aryl; or
b) substituted or unsubstituted heteroaryl;

each R? unit is independently selected from the group consisting of:

a) hydrogen;

b) —(CHz)jO(CHz)nRS;
c) ~(CH2)NR*R®;
d) ~(CH,),COR™;

e) ~(CH,),OCO.R™
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phenyl, 4-fluorophenyl, 2-am nophenyl, 2-nethyl phenyl, 4-nethyl phenyl,

4- met hoxy- phenyl, 4-(propanesul fonyl)phenyl, 3-benzo[1, 3] di oxol -5-yl,

pyri di n- 2w 3/0pya7i di n- 3-yl . 3. A conpound accordi ng to C aanusobawizang t he
formula: O RL N (CH2)jQ(CH2)nR8 :~>~N N~~\ R wherein Ris an ether unit
having the fornula -OR3 wherein R3 is selected fromthe group consisting
of phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluoro-phenyl,

2, 6-di fl uorophenyl, 2- cyanophenyl, 3-cyanophenyl, 2-trifl uoronethyl phenyl,
4-trifluoromed hyl phenycoNgR et hyl phenyl, 4-net hyl phenyl ,

2, 4- di nmet hyl phenyl BaNcR 1y -am nophenyl 2- net hoxyphenyl,

4- met hoxyphenyl , AS 3),‘ lgen 0 i 3] di oxol - 5- yI' an am no unit haV| ng the
formula: H NUX- R@o RAupis cap ﬁk%@%h%mfpr%%ﬁr?@y‘t%@ formula: H -N X R6
H3C H wher ei ny R6 i shasekires drebf; om t he group COI’ISI sti ng of hydrogen, nethyl,
et hyl, vinyl W.C @pr Yol X ,

1- hydroxy 1- n%t%\/ 89{ dé?ﬁ%ﬁ mdege entlylhyérﬁg% I Uot‘op rqq%&%%mepn%dghenyl

2- met hyl phenlega add ﬁepﬁytquhlngq)geth@r t@é@mgarbqu@ﬁyq heterocychc ring comprising

4- (propanesul ﬁd?ﬁ‘ilto) Pzﬂ&ﬁé‘ hwo R® QQ{EZ@E be %](éi td@étﬁért@foyrh a cB¥béydiicr Retytlogyclic
pyridin-3-yi; i ndi.c Algsn are each

equal to O. 4”“9,&05’8?5&9{“‘?5‘ %@L}oa\?cﬁnsnb'stag'ngf’)éﬁ{?ﬁ’? rBS.OIlsnanl eﬁﬁjf)ormj Pa: 68 WO
03/ 024971 PCTZ 1s50%, BBY 36 NOR'IWR!'s hydmnempr(%qa)ajkwmamb I N

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

wherein R is an ether unit having the formuia —OR?® wherein R® is selected from the group
consisting of phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluoro-phenyl, 2,6-difluorophenyl, 2-
cyanophenyl, 3-cyanophenyl, 2-trifluoromethyiphenyl, 4-trifluoromethylphenyl, 2-
methylphenyl, 4-methylphenyi, 2,4-dimethylphenyl, 3-N-acetyl-aminophenyl, 2-
methoxyphenyl, 4-methoxyphenyl, and 3-benzo[1,3]dioxol-5-yl;

an amino unit having the formula:

or an amino unit having the formula:
H

N
HC H
wherein R® is selected from the group consisting of hydrogen, methyl, ethyl, vinyl,
cyclopropyl, cyclohexyl, methoxymethyl, methoxyethyl, 1-hydroxy-1-methylethyl, carboxy,
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NA R wherein Ris an ether unit having the formula -OR3 wherein R3 is
selected fromthe group consisting of phenyl, 2-fluorophenyl,

3- f | uor opwenalo24941 f | uor o- phenyl , 2, 6-di fl uorophenyl, 2- cyToysvenyiss
3-cyanophenyl, 2-trifluoronethyl phenyl, 4-trifluoromethyl phenyl, 2

met hyl phenyl , 4-net hyl phenyl, 2, 4-di net hyl phenyl, 3-N-acetyl -am nophenyl,
2- met hoxyphenyl, 4-nmethoxyphenyl, and 3-benzo[ 1, 3] di oxol -5-yl; an am no
uni t havi ng the formula: H -NR6 HHor an amino unit having the fornul a:
H / -NR6 4WfﬁefoFrhé’r\y|Rﬁam&o;ﬂ@hy@cztrﬁdhilnsr@ﬁwtdqlaetgvlmtepylC@mdhwf ng of

met hosyt hyl ph%nwdpraﬁvfeiu'ﬁ@%( At KBl bor SRR ey Rl T

2- am nophenyl, 2-nmet hyl phenyl, 4- nethylphenyl 4- met hoxy- phenyl ,

4- (pr op%nesulpt %ydobmqé'dabfr{jlng & d?ﬁl'ﬂzﬂ{allné]h@'f&mla' 5-yl, pyridin-2-yl,

pyridi n-3- yl; R9a and R9b are each independently hydrogen or C1-C4 al kyl,
the index j is equal to 0. 5. A conpound according to Caim4 wherein R9a
and ROb are taken together to fo carbocyclic or heterocyclic ring

conprising from3 to 7 atons, the In%ﬁ;z_ﬁls equal to 0. 6. A conmpound

according to Claim1 having %he QM@@Q{Q£4971 PCT/ US02/ 30135 O
FNR N N/\QC3 H2-)kKkR whe I's i ndependently sel ected
fromthe group consisting of: a)/hydrogen;

wherein R is an ether unit having the formula —-OR® wherein R? is selected from the group
consisting of phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluoro-phenyl, 2 ,6-difluorophenyl, 2-
cyanophenyl, 3-cyanophenyi, 2-trifluoromethylphenyl, 4-trifluoromethylphenyl, 2-
methylphenyl, 4-methylphenyl, 2,4-dimethylphenyl, 3-N-acetyl-aminophenyl, 2-
methoxyphenyl, 4-methoxyphenyl, and 3-benzo[1,3]dioxol-5-yl;

an amino unit having the formula:

or an amino unit having the formula:

w

HsC
wherein R® is selected from the group consisting of hydrogen, methyl, ethyl, vinyl,
cyclopropyl, cyclohexyl, methoxymethyl, methoxyethyl, 1-hydroxy-1-methylethyl, carboxy,
phenyl, 4-fluorophenyi, 2-aminophenyl, 2-methylphenyl, 4-methylphenyl, 4-methoxy-
phenyl, 4-(propanesulfonyl)phenyl, 3-benzo[1,3]dioxol-5-yl, pyridin-2-yl, pyridin-3-yi; R%is
hydrogen or C4-C, alkyl, the indices j and n are each equal to 0.

4. A compound according to Claim 1 having the formula:
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b) -(CH2)j O CH2) aR8; «c) -(CH2)jNR9aR9b; d) -(CH2)j CO2R10; e)

-(CH2)j OCO2R10 f) -(CH2)jCON(R10)2; g) -(CH2)jOOON(R10)2; h) two R2 units
can be t aWewstcegeiher to forma carbonyl unit; i) and m @awes2B0esseof; RS
R9a ROb and R10 are each independently hydrogen, Cl-C4 al kyl, and m xtures
thereof; R9a and ROb can be taken together to forma carbocyclic or
heterocyclic ring conprising from3 to 7 atons; two RLO units can be take
together to forma carbocyclic or heterocyclic ring conprising from3 to 7
atons; j is an index fromO to 5 Onis an index fromO to 5; R3 is
substituted or unsubstituted Cl-C4\al k substituted or unsubstituted

hydr ocar byl , substituted or su stﬁtut Fﬁ%)é@ glyl, substituted or
unsubstituted aryl or al kyl eneary ed or unsubstituted

het eroaryl or al kyl eneheteroaryl; f{he |ndex kis fromO to 5. 7. A conpound
according to Caim6 wherein RS, a, ROb, and R10 are each independently
hydr ogen, Cl1-C4 al kyl, and m xt resNthereof 8. A compound according to
either Claim6 or 7 wherein R3,\R9a, R9b, and R10 are each independently
hydrogen, nethyl, and m xtures ther . 9. A conpound according to any of
Clains 6-8 wherein R3 is selected fromthe group consisting of phenyl,
2-fluorophenyl, 3-fluorophenyl, 4-fluoro-phenyl, 2,6-difluorophenyl, 2-
cyanophenyl , %R&%{ AP Qr‘?@t}%r’ unghév?]dgftﬂel“tgfn%fgewlv@\@w& 'is selected from the group

4- tr|fluoronet 4- met

2, 4- di met hy| pP&‘ﬁ?F ing oéPN:%%t‘wopaﬁtyﬁéﬁlﬁerﬁmenw24-f"+?é<t ﬁva%%ﬁ'{wmphe”y' 2

4- met hoxy phenyyanoghiedlyl 3-dansbgrll, 3irduamebthPphenyl, Z0ifiMEOSHIR4ST, 2-

PCT/ US02/ 3013 t f | o)
Fl R N DR R ﬁﬁ%@tﬁtﬂ&%ﬁé& R 20 ety
sel ect ed fronmMmetexyghenyh 4eeex PWQa@fT?’be%O“h%]@IP’E?b@‘M'; b) -(CH2)jOQ(CH2)" RS;

an amino unit having the formula:

H
/
—N
> RG
H H
or an amino unit having the formula:

—N
N—R5
H,G H
wherein R® is selected from the group consisting of hydrogen, methyl, ethyl, vinyl,
cyclopropyl, cyclohexyl, methoxymethyl, methoxyethyl, 1-hydroxy-1-methylethyl, carboxy,
phenyl, 4-fluorophenyl, 2-aminophenyl, 2-methylphenyl, 4-methylphenyl, 4-methoxy-
phenyl, 4-(propanesulfonyl)phenyl, 3-benzo[1,3]dioxol-5-yl, pyridin-2-yl, pyridin-3-yl; R%
and R* are each independently hydrogen or C4-C; alkyl, the index j is equal to 0.

5. A compound according to Claim 4 wherein R* and R® are taken together to form a

carbocyclic or heterocyclic ring comprising from 3 to 7 atoms, the index j is equal to 0.

6. A compound at:cording to Claim 1 having the formula:
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c) -(CH2)j NR9aR9b; d) -(CH2)j CO2R10; e) -(CH2)jO0002R10 f)

-(CH2)j CON(R10) 2; g) -(CH2)jOOON(R10)2i h) two R2 units can be taken

t oget her wo d3gr#7a carbonyl unit; 1) and m xtures thereofPCTR85028935 ROb,
and R10 are each independently hydrogen, Cl-C4 al kyl, and m xtures thereof;
R9a and ROb can be taken together to forma carbocyclic or heterocyclic
ring conprising from3 to 7 atons; two RLO units can be take together to
forma carbocyclic or heterocyclic ring conprising from3 to 7 atons; | is
an index fromO to 5 nis an index fopomO to 5; Rd4a is hydrogen or

-[ C(R5aR5b )] nR6; each R 5a and R5b ang i ndependently hydrogen, -OR,
-N(R7) 2, -CO2R7, -CON(R7)2i IlfeaN anghed, or cyclic al kyl, and
m xtures thereof; R6|shy&oo R 3% CO2R7, -CON(R ) 2;
substituted or unsubstituted Ci- , substltuted or unsubstituted

aryl heterocyclic, substituted or ybstituted aryl, or substituted or
unsubstituted heteroaryl; R7 is hy R, a water-soluble cation C1-C4

al kyl, or substituted or unsubstit aryl; the index mis 0 to 5. 11. A
conpound according to Claim1l where i drogen, R4a is hydrogen; and
Rya and RS5b are each hydrogen and R6 is ééﬁ cted fromthe group consisting
of hydrogen, WH@rtaih)ébeh REGARY indepkrtightly selgctboporo hel groupyoohsidiies gt , et hoxynet hyl ,
nmet hoxyet hyl , 1-h oxy-1- met hyl et hyl, carboxy, phenyl, 4-fluorophenyl,

2- anmi nophenyf ) ﬁ%ﬁ phenyl 4 71 WD 03/024971 PCT/ US02/ 30135
nethylphenylb)4 neﬂhbk@@bhﬁﬁyl 4- (propanesul fonyl ) phenyl

3-benzo[ 1, 3]gjoxoL4§quR%ﬁﬁyr|d|n 2-yl, and pyridin-3-yl. 12. A conpound-

according to Clalm g the formulaz 0 N2 FNR N N HN
R5br"' ~ R6 HY 2)188\{‘]

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

f) ~(CHZ)CONR")z;

9) ~(CHo)OCON(R™)z;

h) two R? units can be taken together to form a carbonyl unit;
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 togethér 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; j is an index from 0 to 5, n is an index from 0 to 5;

R3 is substituted or unsubstituted C,-C, alkyl, substituted or unsubstituted hydrocarbyl,
substituted or unsubstituted heterocyclyl, substituted or unsubstituted aryl or alkylenearyl,
substituted or unsubstituted heteroaryl or alkyleneheteroaryl; the index k is from 0 to 5.

7. A compound according to Claim 6 wherein R®, R®, R®®, and R'® are each independently

hydrogen, C4-C, alkyl, and mixtures thereof.

8. A compound according to either Claim 6 or 7 wherein R? R% R®, and R" are each

independently hydrogen, methyl, and mixtures thereof.

9. A compound according to any of Claims 6-8 wherein R? is selected from the group
consisting of phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluoro-phenyl, 2,6-difluorophenyl, 2-
cyanophenyl, 3-cyanophenyl, 2-trifluoromethylphenyl, 4-trifluoromethyiphenyl, 2-
methylphenyl, 4-methylphenyl, 2 A-dimethylphenyl, 3-N-acetyl-aminophenyl, 2-
methoxyphenyl, 4-methoxyphenyl, and 3-benzo[1,3]dioxol-5-yl.
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13. A compound according to any of Clains 10-12 wherein R5b is nmethyl; R6
is selected from the group consisting of -OH, -NH2, -COQ2H, -CQ2CH3i and
- CONH2. 1wo s/oeeatpound according to any of Cains 10-12 WraTaiSn2Bbi35i s
methyl; R6 is selected from the group consisting of nmethyl, ethyl, vinyl,
cycl opropyl, cyclohexyl, nethoxynethyl, nethoxyethyl,
1- hydroxy-1-net hyl et hyl , carboxy, phenyl, 4-fluorophenyl, 2-am nophenyl, 2-
nmet hyl phenyl , 4-net hyl phenyl, 4-nmethoxy-phenyl, 4-(propanesul fonyl)phenyl,
3- benzapl, 3]aiotmpelindbactbrdingyr Gislinn-ravisg thedorshujayr i di n-3-yl . 15. A conpound
according to Caim1 selected fromthe group consisting of:
2- (4-fluorophenyl) - 3-(2-phenoxy-pyrim
i di n-4-yl)-6, 7-di hydr o- 5H pyr azol o- [,
N—(3-{4-[2-(4-Fluoro phenyl)
-1-yl]- pyri mid i gl
2- (4- Fl uor ophenyl) - 3 [2 ,
i di n-4-yl)-6, 7-di hydro- SH—py az'ol o-
2-(2,4-Di fluorophenyl)-3-(2-phenoxy-
-[ 1, 2- a] pyrazol - 1-one; 6
h

2- (4- Fl uor ophenyl )-3-[2-(4-fl uord enl&y)pyrinidin-4-y|)-6,7-dihydro-SFprr
azol o-[ 1, 2- a] pyrazol -1-one; Nzﬂz
2- (4- Fl uor ophenyl ) - 3-[ 2- (2 6-di fl uor op IS(RARCPIRF n-4-yl ) -6, 7-di hydr o- SH

-pyrazol o-[ 1, 2- a] pyr 1-one; 72 WD 03/024971 PCT/ US0Q2/ 30135

2- (4-Fl uoropW@\?Wf)e%?h[RéU("Q'SﬂdﬁRﬁ“%ﬂéWﬁ?mtﬁ?amHQ goNSEINIRT7_ di hydr o- SH- pyr
azol o-[ 1, 2- pyr togdnm;one; and

2- (4- Fl uor ophenyl b.uor ophenoxy) pyri m di n-4-vyi) -6, 7- di hydr o- SH pyr
azol o-[ 1, 2- 3§ ééﬁﬂ’(éﬁ§?234 A conmpound according to Caiml selected
fromthe group condpbﬂﬂﬁgﬁbf 2- (4- Fl uor ophenyl )-3-[2-(S) - (1 phenyl et hyl am
i no) pyri m di ny4- yLkCﬁﬂngRﬁydro 5H pyrazolo[l 2-a] pyrazol - 1- one;

2-(4- Fluoroph nyl ) - 8 %Kgygmnethyl - phenyl hyd

razi no) - pyri d|n A 99 di hydro-5H pyrazol o[ 1, 2- a] pyrazol - 1- one;

(R -{4-]2- (4fFIu0Pd§Héﬁ¥FKR§koxo 6, 7- di hydr o- 3H, 5H pyrazol o[ 1, 2- a] pyrazol -1
-yl ] - pyr|n1d|@- 2- Y Cmghuﬁﬁgnylacetlc acid nethyl ester;

2- (4ai:|p;?;gg|henyl Z)twg um?s can%e %%nqogé{hermfgrm acar%or)yl L?’l’t7 di hydr 0- SH-pyrazol of

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

2-a] pyrazol -1- one;

_0X0- 6\7- di dro 3H, 5H pyrazol o[ 1, 2- a] pyrazo
2 id e;

phgno )p rim

, 2- 3] pyrazol - 1- one;

ring comprising from 3 to 7 atoms; j is an index from 0 to 5, n is an index from 0 to 5;

R* is hydrogen or -[C(R®R™)],R®

each R% and R® are independently hydrogen, —OR’, -N(R")z, CO;R”, ~CON(R")2; C4-C4
linear, branched, or cyclic alkyl, and mixtures thereof; R® is hydrogen, —OR’, -N(R'),, —
CO.R, —CON(R7)2; substituted or unsubstituted C4-C, alkyl, substituted or unsubstituted
aryl heterocyclic, substituted or unsubstituted aryl, or substituted or unsubstituted
heteroaryl; R’ is hydrogen, a water-soluble cation C4-C, alkyl, or substituted or

unsubstituted aryl; the index m is 0 to 5.

11. A compound according o Claim 11 wherein R? is hydrogen, R* is hydrogen; and R* and
R are each hydrogen and R® is selected from the group consisting of hydrogen, methyl,
ethyl, vinyl, cyclopropyl, cyclohexyl, methoxymethyl, methoxyethyl, 1-hydroxy-1-
methylethyl, carboxy, phenyl, 4-fluorophenyl, 2-aminophenyl, 2-meth_y|phenyl, 4-
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2- (4- Fl uorophenyl )-3-[2-(1-(S)-net hyl et hyl am i no) pyri m

idin-4-yi]-6,7-di hydro-SH pyrazol o[ 1, 2-a] pyrazol - 1-one;

2- (4- Fl uowapdsenyd7) - 3-[ 2- (al | yl am PCT/US02/30135

i no) pyrimdin-4-yl]-6,7-di hydro-5H pyrazol o[| , 2-a] pyrazol - 1-one;

2- (4- Fl uorophenyl )-3-{2-[1-(S) - (4-net hyl phenyl ) et hyl am no] pyri m din-4-yl}-6
, 7-di hydr o-5H pyrazol o[ 1, 2- a] pyr azol - 1- one;

2- (4- Fl uor ophenyl )-3-[2-(1-(S)-cycl ohexyl - et hyl am no) pyri m

i di n-4-yl] - 6 retieiphgs, a=rfdthoxpphagipd-lrdnaResaligyheteoy! - Stbepaet | ,3]dioxol-5-yl,

2- (4- Fl uorophenyl }-3-[ 2-(.1- - phenyl et hyl am no) pyri m di n-4-yl]-6, 7-di hydro
-5H pyrazol6?T¥§%3§%%ﬁ§ééTé§?one;

2- (4- Fl uor ophenyl )-3-[2-(tert-butyl am no) pyri mdi n-4-yl]-6, 7-di hydro-5H pyr
azol o[ 1,12- a]mhive@hd dcsamg toeléith-11 hbvinhephedyd ) - 3- [ 2- (2- hydroxy- 1, 2-dim
ethyl propylamino)pyrimidin-4-yl]-6,7-gihydro-

5H pyrazol o[ 1, 2- a] pyrazol - 1- one;

2- (4- Fl uor ophenyl ) -3-[ (2-cycl opr ppy Y+ di n-4-yl]-6,7-di hydro- SH py
phiggzép3¢P(2-cyclopropylnethyl)an1
Wz 0 [ 2-a] pyrazol - 1- one;

razol o[ 1, 2- a] pyrazol -1-one; g
inopyrimid in-4-yl]-6,7-di hydrad
2- (4- Fl uor ophenyl ) - 3-[ ( 2- net hoxyet hyl am no) pyri m di n-4-yl]-6, 7-di hydro- SH p
yrazol o[ 1, 2- a] pyrazol - 1- one;
2- (4- Fl uorophenyl) - 3-[ (2- met hoxyet hyl & 'ﬁpryrinidin-4-y|]-6,7-dihydro-SH—p
yrazol o[ 1, 2- a] pyrazol -1-one; 73 WD 05/93ﬂ371 PCT/ US02/ 30135
2- (4- Fl uorophenyl )-3-{2-[1 N—
-(S)-(4-f|uorophenyl)ethylanino]pyrinidin-4fVTT-6,7-dihydro-5H—
pyrazol o[ 1, 2-a] pyrazol -1 -one; and J
2- (4- Fl uor ophenyl ) -3-{2-[ (pyri di n- 3-yl ngthy/if) noj pyri m
i din-4-yl]-6,7-di hydro-5H pyrazol o[ 1, 2-a] gyrazol -1-one. 16. A conpound
according to Caim1l selected fromthe group consisting of:
2-(4-FIuorophenyl)-6-nnrpho|in-4-y|-3-[2-(4-f[unﬁrophenogy)-pyrin1id
i n-4-yl 1436, 7-Alcdmmbuod ageFdngitaenylobiaine-18]18yhares) R isgppdhyl; R” is'selected from
6- Di met hyl am 0526 dorls|skify P RIBNYN; 3c 2 £80,CH;, and ~CONH,.
- phenyl et hyl am no) - pyri m di n-4-yl]-6, 7-di hydr o-
5H pyrazol o[ 1, 2- a] pyr azol - 1- one; .
2- (4- Fl uer oph&nyrhoubd hsodrdngyte w(EPClpimsi@xigpyrereini R is-raetip: R & seleelphiIP o- 5H- pyr
azolo[ 1, 2- 4] Y bl%aﬁ)lzéréfs@rﬂgedf methyl, ethyl, vinyl, cyclopropyl, cyclohexyl, methoxymethyl,
methoxyethyl, 1-hydroxy-1-methylethyl, carboxy, phenyl, 4-fluorophenyl, 2-aminophenyl, 2-
methylphenyl, 4-methyiphenyl, 4-methoxy-phenyl, 4-(propanesulfonyl)phenyl, 3-

benzo[1,3]dioxol-5-yl, pyridin-2-yi, and pyridin-3-yl.

15. A compound according to Claim 1 selected from the group consisting of:

2-(4-fluorophenyl)-3-(2-phenoxy-pyrimidin-4-yl)-6,7-dihydro-5H-pyrazolo-[1 ,.2-alpyrazol-1-
one;

N-(3-{4-[2-(4-Fluoro-phenyl)-3-0x0-6,7-dihydro-3H,5H-pyrazolo[1 ,2-a]pyrazol-1-yl]-
pyrimidin-2-yloxy}-phenyl)-acetamide;

2-(4-Fluorophenyl)-3-[2-(2,4-dimethylphenoxy)pyrimidin-4-y1)-6,7-dihydro-5H-pyrazolo-
{1,2-a]pyrazol-1-one;

2-(2,4-Difluorophenyl)-3-(2-phenoxy-pyrimidin-4-yl)-8,7-dihydro-5H-pyrazolo-[1,2-
a)pyrazol-1-one;

2-(4-FIuorophenyl)-3~[2-(4—fluorophenoxy)pyrimidin-4-yl)—6,7-dihydro-5H—pyrazoIo-[1 2
a)pyrazol-1-one;

2-(4-FIuorophenyl)-3-[2-(2,6-diﬂuorophenoxy)pyrimidin-4-y|)-6,7-dihydro-5H-pyrazolo-[1 2-

a)pyrazol-1-one;
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Mor phol i ne- 4-car boxylic acid

6- (4-fl uorophenyl)-5-0xo0-7-(2-phenoxypyri mdin-4-yl)-2,3- dihydro-1

H, 5H pyr aww @fok41a] pyrazol - 2-yl ester; PCT/US02/30135

2- (4- Fl uor ophenyl ) - 6- met hoxy- 3-[ 2- (2- ( S) - met hoxy- 1- net hyl et hyl am no) - pyri m
din-4-yl] 6, 7-di hydro-5H pyrazol o[ 1, 2-a] pyr azol - 1- one;

2- (4- Fl uor ophenyl ) - 6- met hyl ene- 3-[ 2- (2- (S) - phenyl -

- met hyl et hyl am no) - pyri m di n-4-yl]-

6, 7- di hydr o- 5'-'('4%@)@%@[)-\31[2(Zaﬂbﬁbbbmiyﬁpllﬂmrdm-4-yl) -6,7-dihydro-5H-pyrazolo-[1,2-

2- (4- Fl uor ophenyl ) - aroxy- % hydr oxyrret hyI 3-(2- phenoxypyrimdin-4-yl)-6,
7-di hydro- 5H pyrzﬂ0 % 9k tﬁ pyrazol - 1-

2- (3-trif| uorRefEivoyphénybypt3 (QSﬂL@@PWWmWY‘i Y-8 qihydrgBt-agrazl i o o- 5H- pyr
azolo-[1,2- a] pyr%}azgqup@ 2-(4- quorophenyI) 3-(2-(6-am

i nopyrim di n-4-yl oxy)pyri midin-4-yl)-6, 7-di hydr o- 5H pyrazol o-

[1, 2-a] pyrazol - 1- one;

2-(4-fl mropf»ewvyﬂp)aursie[czer(i@g fd Glamdsisteptesk STyrp i dioupi sensistipe PE 6, 7- di hydr o- 5H pyr

azol o-1, 2- r%/T)%E[QﬁS) é‘l phen lethylamino)pyrimidin-4-y(1-6,7- dlhydro -5H-
2-(4-fluor ophenyl i et yI phenoxy) pyrim di n- 4-yl)-6, 7-di hydr o- 5H

Coyrazol o [ 1.0, alBFRRE R o
2- (2, 4- di f| uorEmFempheryd-3(2-(\Wheatolky -phymihyHdEine)pygmidingt-yi-te- ﬁﬁb’ﬁfooi%l—l- oyrazol o
-[1, 2-a] pyr azol -

2-(4-fl uor Ophenér lpy% ﬁ%ﬁ (24a]pcy{ﬁ28r1oonﬁenoxg/%’pl’%hlpyrazokr)‘h 421 a\{py?azg 1! yI] pyr Igil:l_o- 5H pyr

azolo-[1,2 b j/bFLug_r_oBrpp@yl) 3-0x0-6,7-dihydr

2- (4- Fl uor ophenyl )2)Barﬁlao}ﬁphelﬁﬁca)c-dclﬁhﬁdthyDEEMheny| ) et hyl am i no] pyri m
idin-4-yl}-6, dr - 2k -5MXrazolo[1,2-alpyrazol-
2-{4-[2-(4- FIZ %‘d% hen)ﬁl) zoxo%wgh&ﬁ%ﬁlg%ﬁa?ﬁ prgljr azol of 1[ 2- giypyr azol -1-y
I']-pyrimidin-2- y1 -el1% no} - propi onic acid; 74 WO 03/024971 PCT/ US02/ 30135
2-{4-[2-(4-Flu tﬁm@h}éwrﬁ[ﬂqm %emthpmm)padnhlawwrezwm[dm s4-a] pyr azol - 1-yl
] pyri m din-2- yI am n, %[1!3}[] razrgp}o% pr opi onam de;
2- (4- Fl uor ophenyl )252p glPy

, 3, 4] t hi adi azza(4-|2uqy¢mmwh)d}r@;(alIyiammp)wrzm@mfl ¥8-6:7- féihwqgfd%%ﬁow ,2-a]pyrazol-

pyrazol o[ 1, 2-a] pyr@g,gil -one; 2-(4-Fluorophenyl)-3-{2-[(pyrid

ngr zz)c/): gl[s g_h)zll %nli)gog )n:%)%eﬁ (gﬁ X rrJethylbhenyII)e%%mmo‘?pyrlmldln-4-yl} 6,7-dihydro-5H-

2-(4-Fl uorophenyl )pyBazb(oa Avgpynazolyporgpyl am no) pyri m di n-4-yl ] -6, 7-di hydro- 5H
pyrazol of 1, gﬁlﬁé(&%%h lﬂs-f%ft%( A)%yélé%eﬁh emgnemsyayﬂ. |d|3 4{y%6[7(ciuhydrroam+ 2-yl m

ethyl )ami , 7-di hydro-S
pyrazolo[1 2-a]pyrazol- -ofe;

2-(4-Fluorophenyl)-3-[2-(1-(R)- -phenylethylamino)pyrimidin-4-yi]-6,7-dihydro-5H-
pyrazolo[1,2-a]pyrazol-1-one;
2-(4—FIuorophenyl)—3-[2-(tert—butylamino)pyrimidin-4—yl]—6,7-dihydro-5H—pyrazoIo[1 2~
alpyrazol-1-one;
2-(4-Fluorophenyl)-3-[2-(2-hydroxy-1 ,2-dimethylpropylamino)pyrimidin-4-yl]—6,7-dihydro-
5H-pyrazolo[1,2-a]pyrazol-1-one;
2-(4—Fluorophenyl)-3-[(2-cyclopropylamino)pyrimidin-4-y|]-6,7-dihydro-5H-pyrazoIo[1 ,2-
a]pyrazol-1-one;
2-(4-Fluorophenyl)-3-[(2-cyclopropylmethyl)aminopyrimidin-4—y|]-6,7-dihydro-5H—
pyrazolo[1,2-a]pyrazol-1-one;
2-(4-Fluorophenyl)-3-[(2-methoxyethylamino)pyrimidin-4-y|]-6,7-dihydro-5H—pyrazoIo[1 ,2-
alpyrazol-1-one;
2-(4—F|uoropheny|)-3-[(2-methoxyethylamino)pyrimidin-4-yl]-6,7-dihydro-5H-pyrazoIo[1 ,2-

alpyrazoi-1-one;
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pyrazol o[ 1, 2- a] pyrazol - 1- one;

2- (4- Fl uor ophenyl )-3-{2-[(3-benzo[ 1, 3] di oxol -5-yl)am no] pyrimdin-4-yl]-6,7
- di hydr o- & o3pps@Ezo0l o[ 1, 2- a] pyr azol - 1- one; PCT/US02/30135

2- (4- Fl uorophenyl ) -3-{2-[ (1- (propane- 1- sul f onyl ) pi peri di n-4-yl am no] pyri m d
in-4-yl]-6,7- dihydro-5H pyrazol o[ 1, 2-a] pyrazol - 1- one; and

2- (4- Fl uor ophenyl ) - 3-{2- (4- met hoxybenzyl am no) am no] pyri mdin-4-yl]-6,7-di h
ydro- SH pyrazol o[ 1, 2-a] pyrazol -1-one. 17. A pharmaceutical conposition

conpri sing:  ay-(&riulbpasli)-gg2-BNBHALIuSHPHRAR) ety Iamofbylihialied-y)es, Pyifyarssenes
including all enanti orggqrﬂ E_gg%\gol_g_ioast erionmeric fornms and pharmaceutically
) o]

acceptable salts t REPE H%Sﬂdnd having the formula: z R2 R2 R2 N

RL N R2 R2 R2-(4-Numoplsngi-8i{#(Rripis-3-yimethy@prappipwiradin-gy-6 gydhyiRASR4e; R3 is
substituted or unsyhsidditbapyiedo$4nél kyl, substituted or unsubstituted
hydr ocar byl , substituted or unsubstituted heterocyclyl, substituted or
unsubstituted aryl or alkylenearyl, substituted or unsubstituted
het er oar y6. or Azbhpbedehetrdnp@aCldim 1 stlbeed fraesoe lgraug conssting@oft o 5; 75 WO

03/ 024971 PCT -y ) . ol ro ;
or b) [ RSaéR- %9%@%%%%9@%@@24 gfr?ﬁ@@Lﬁgﬁﬁﬁ%ﬁgf@@mﬂﬁ@b%}ggﬁae%, r S?en

Cl-C4 Tinear, brancH®dazgel! &Y%y | | and nmixtures thereof; R6 is
hydr ogen, - OR@Dim&layRh)ide-2-(LMyrdpheny)SIN(1RMeRylethydanhis )i pytirhig-4eyl]-6mdpder-i t ut ed

Cl-C4 al kyl, substiput ed on 5l shidgted aryl heterocyclic, substituted
or unsubstituted aﬁyyrb?'%o?&s’uﬂb?ﬁgute or unsubstituted het eroar1yzl; R7 is

hydrogen, a wat&FLeEphgnyischuirprym-(ehencayryIiRigin-4-vhr6. abwdre-piiryazos
alpyrazol-1-one;
Morpholine-4-carboxylic acid 6-(4-fluorophenyl)-5-o0xo-7-(2-phenoxypyrimidin-4-yl)-2,3-
dihydro-1 H,5H—byrazolo[1 ,2-a]pyrazol-2-yl ester;
2-(4-Fluorophenyl)-6-methoxy-3-[2-(2-(S)-methoxy-1-methylethylamino)-pyrimidin-4-yi]-
6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one;
2-(4-Fluorophenyl)-6-methylene-3-[2-(2-(S)-phenyl-1-methylethylamino)-pyrimidin-4-yl]-
6,7-dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one;
2-(4-Fluorophenyl)-6-hydroxy-6-hydroxymethyl-3-(2-phenoxypyrimidin-4-yl)-6,7-dihydro-
B5H-pyrazolo[1,2-a]pyrazol-1-one;
2-(3-trifluoromethylphenyl)-3-(2-phenoxy-pyrimidin-4-yl)-6,7-dihydro-5H-pyrazolo-[1,2-
alpyrazol-1-one;
2-(4-fluorophenyi)-3-(2-(6-aminopyrimidin-4-yloxy)pyrimidin-4-y1)-6,7-dihydro-5H-pyrazolo-
[1,2-alpyrazol-1-one;
2-(4-fluorophenyl)-3-[2-(3-fluorophenoxy)pyrimidin-4-yl)-6,7-dihydro-5H-pyrazolo-{1,2-
a)pyrazol-1-one;
2-(4-fluorophenyl)-3-[2-(2,4-dimethylphenoxy)pyrimidin-4-yl)-6,7-dihydro-5H-pyrazolo-[1,2-
a)pyrazol-1-one;
2-(2,4-difluorophenyl)-3-(2-phenoxy-pyrimidin-4-y1)-6,7-dihydro-5H-pyrazolo-[1,2-a]pyrazol-
1-one;
2-(4-fluorophenyl)-3-[2-(4-chlorophenoxy)pyrimidin-4-y1)-6, 7-dihydro-5H-pyrazolo-{1,2-
a)pyrazol-1-one;
2-(4-Fluorophenyl)-3-{2-[1-(R,S)-(4-fluorophenyl)ethylamino]pyrimidin-4-yl}-6,7-dihydro-
5H-pyrazolo[1,2-a]pyrazol-1-one;
2-{4-[2-(4-Fluorophenyl)-3-oxo-6,7-dihydro-3H,5H-pyrazolo[1,2-a]pyrazol-1-yi]-pyrimidin-2-

ylamino}-propionic acid;

74



unsubstituted aryl; the index mis fromO to 5; RL is: a) substituted or
unsubstituted aryl; or b) substituted or unsubstituted heteroaryl; each R2
unit is inwdepandent |y sel ected fromthe group consisting dfCT/usap/3tmdr ogen;
b) -(CH2)1Q(CH2),R8; <c) -(CH2)1NR9aR9b; d) -(CH2) 1CO2R10; e)

-(CH2) 10CO2R10 f) -(CH2)1CON(R10)2; g) -(CH2)10CON(R10)2; h) two R2 units
can be taken together to forma carbonyl unit; i) and m xtures thereof;
R8, R9a, R9b, and R10 are each independently hydrogen, Cl-C4 al kyl, and

m xtures therggs. (4 -RSctopteey REbxacaN dibygird-SHk 8- pyragelt Bea]pytazolmw]myamdlaﬁbocycl ic
or heterocyclic |! ﬁ ;erlnf)ehe/&r?plogl%% to 7 atons; two RlO units can be

t ake together to % heterocycllc rin n%3r|3|ngfrom3
to 7 atons; j2-@lumrophenit:e-@r(dd4ithiagdiezos2-ylming)pyimidindade-66 7 'FM 5 Zis o0
S, NR11, or NOR11; Fg;gk, szgmggzggegheor Cl-C4 al kyl; and b) one or nore

phar et o]y e eBE N SHHEL S SrRudBh P phmagibec! |0 the

mammal s, sai d net hydizdotrawiargl-t-¢re; st ep of administering to said humans or
hi gher ”amm'fgarﬂm&fhg%% ((3-GehoSBRPRMitd) SR ERIRY -6 7 iy a5 Hasyrapdidleet | ve

anount of one nore blcycllc pyrazolones including all enantioneric and
di asterioneric fordi®rely! “Bifar maceutical |y acceptable salts thereof, said
conpound havi n@-Rilgogheryiid-g:[(fof6n-POme By IBEATrilRCT-4E8PRT-8D1885HZ R2 R R -~
NR I R R R pyrazolo[1,2-a]pyrazol-1-one;
2-(4-Fluorophenyl)-3-{2-{(3-benzo[1 ,3]dioxol-5-ylyamino]pyrimidin-4-yl]-6,7-dihydro-5H-
pyrazolo[1,2-a]pyrazol-1-one;
2-(4-Fiuorophenyl)-3-{2-[(1-(propane-1-sulfonyl)piperidin-4-ylamino]pyrimidin-4-yl]-6,7-
dihydro-5H-pyrazolo[1,2-a]pyrazol-1-one; and
2-(4-Fluorophenyl)-3-{2-(4-methoxybenzylamino)amino]pyrimidin-4-yl}-6,7-dihydro-5H-

pyrazolo[1,2-a]pyrazol-1-one.

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

compound having the formula:

wherein R is:
a) ~O[CH,|R; or
b) _N R4aR4b;

R® is substituted or unsubstituted C4-C4 alkyl, substituted or unsubstituted
hydrocarbyl, substituted or unsubstituted heterocyclyl, substituted or unsubstituted
aryl or alkylenearyl, substituted or unsubstituted heteroaryl or alkyleneheteroaryl;

the index k is from 0 to 5;
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N Nomli R wherein Ris: a) -CH2]kR3; or b) -NR4aR4b; R3 is substituted
or unsubstituted Cl1-C4 al kyl, substituted or unsubstituted aryl

het er ocycWioogs/euast i t ut ed or unsubstituted hydrocarbyl, swearisoatedsor
unsubstituted heterocyclyl, substituted or unsubstituted aryl or

al kyl enearyl, substituted or unsubstituted heteroaryl or

al kyl eneheteroaryl; the index k is fromO to 5; Rda and R 4b are each

i ndependently: a) hydrogen; or b) [C(R5aR5b )]nR6 each R5a and R5b are
i ndependent |y hydrB@@nd Rorar@_aottmdbpermé%tﬂly branched, or cyclic alkyl, and
m xtures thereof; R6 isphysleragn, -OR7, -N(R7)2, -CO2R 7, - CON( R7)2;
substituted or uns bstlt%h%gi%sgi @ al kyI substituted or unsubstituted
aryl, or substit ubled ofl b&tR t ut ed heteroaryl R7 is hydrogen, a

wat er - sol ubl e cat i eamh R&land GA° @b loglépendantishydsiger, ot edColineambrahehed tonevstt ar yl

the index mis frog, %9 n@(turgg-thbr%of @ is ﬁ)‘f&?@eht—lﬁlﬂd—l\ﬂﬁﬁyﬂé@gﬁ Lepyed aryl; or
b) substituted or unsu stituted gxl IS, ndependently

sel ected fromthe arbaubteeemsg'?ﬁ%ed& Zed sl"f?ﬂ'l‘“(ﬂ"é’ecﬁ ””?ﬂbs’“tw@f—@'y O( CH2) nR8;
C) - (CH2) ] NROCaRODb; hetérpeycld kiysfittier el wisubséiited @GH2) $UBSIDRARI Or urk)bstituted

- (CH2) 1CON( R10) 2; . . ken
together to form ah%}im%@q#lgkgg%%wgt& ng%e%&@rn (;F% (?%él%ngP%thsﬁﬁeJ& Rb,
and R10 are each |Hf¢Fé'B@ﬁMﬁrY'ythM'ﬂﬁ?>U@éﬁr°”@lt9é4 al kyl , and mi xtures
t hereof; ROa and RR9%: can be taken together to forma carbocyclic or

het er ocycl ic ri ng, O”prdb%htﬂ%doFt?HHJt?st;ﬁn%dZuryﬁ%P”B two R10 units can be take
together to forma

b) substituted or unsubstituted heteroaryl;
each R? unit is independently selected from the group consisting of:

a) hydrogen;

b) ~(CHZ)0(CH2).R®;

c) ~(CH)NRPR®;

d) ~(CH,)CO,R";

e) ~(CH,);OCO,R"

f) ~(CH,)CON(R™)z;

g —~(CHOCON(R");

h) two R? units can be taken together to form a carbonyl unit;
i) and mixtures thereof;

R R%, R™, and R are each independently hydrogen, C4-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; j is an index from 0
to 5, n is an index from 0 to 5;

Zis 0, S, NR", or NOR"; R" is hydrogen or C;-C, alky}; and

b) one or more pharmaceutically acceptable excipients.

18. A method for controlling the extracellular release of inflammatory cytokines in human and
higher mammals, said method comprising the step of administering to said humans or
higher mammals a pharmaceutical composition comprising:

a) an effective amount of one or more bicyclic pyrazolones including all enantiomeric
and diasteriomeric forms and pharmaceutically acceptable salts thereof, said

compound having the formula:
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WD 03/ 024971 PCT/ US02/ 30135 carbocyclic or heterocyclic ring conprising
from3 to 7 atoms; j is an index fromO to 5 nis anindex fromO to 5 Z
is 0, S, WelmHem71NOR'; R11 is hydrogen or Cl-C4 al kyl; arrCT/t§0206850r nore
pharmaceutically acceptabl e excipients. 78

z R g
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2 R?
AN
=
R
wherein R is:
a) —O[CH)R?; or
b) ~NR*R*;

R® is substituted or unsubstituted C,-C, alkyl, substituted or unsubstituted aryl
heterocyclic, substituted or unsubstituted hydrocarbyl, substituted or unsubstituted
heterocyclyl, substituted or unsubstituted aryl or alkylenearyl, substituted or
unsubstituted heteroaryl or alkyleneheteroaryl; the index k is from 0 to 5;

R* and R* are each independently:

a) hydrogen; or

b) -[C (R5aR5b )]mRe;

each R% and R® are independently hydrogen, or C4-C4 linear, branched, or cyclic
alkyl, and mixtures thereof, R® is hydrogen, —OR’, -N(R")z, -COzR", ~CON(R");
substituted or unsubstituted C4-C; alkyl, substituted or unsubstituted aryl, or
substituted or unsubstituted heteroaryl; R’ is hydrogen, a water-soluble cation, Cs-
C, alkyl, or substituted or unsubstituted aryl; the index m is from 0O to 5;

R'is:
a) substituted or unsubstituted aryl; or
b) substituted or unsubstituted heteroaryl;

each R? unit is independently selected from the group consisting of:
a) hydrogen;

b) ~(CH2)O(CHo)R’;

c) ~(CHZINR®R™;

d) ~(CHZ)COR™;

e) —(CH,)0CO,R"™

f) ~(CHZ)CON(R")z;

g)  ~(CH2OCONR™);;

h) two R? units can be taken together to form a carbonyl unit;
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
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carbocyclic or heterocyclic ring comprising from 3 to 7 atoms; j is an index from 0
to 5, n is an index from 0 to 5;
Zis O, S, NR", or NOR'; R" is hydrogen or C;-C, alkyl; and

b) one or more pharmaceutically acceptable excipients.
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